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Appendix

A.1 The X-ray diffraction datafor analysis of product 6.42

Crystallographic measurements for 6.42 were made at 123 K using an Oxford
Diffraction Xcalibur E diffractometer equipped with a CCD detector, performed by
Dr Alan Kennedy at the University of Strathclyde. The structure was refined
against F2 to convergence using all unique reflections and the program Shelx|!

Selected crystallographic and refinement parameters are presented in Table Al

— AG.
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Table Al. Crystal data and structure refinement for 6.42.

Identification code jam_emery
Empirical formula C15H11INO
Formulaweight 221.25
Temperature 123(2)K
Wavelength 0.71073A
Crystal system Monoclinic
Space group P2i/c

Unit celldimensions

a=11.4794(3)A
b =7.0970(2) A
c=13.2228(3)A

Volume 1075.12(5) A3

7 4

Density (calculated) 1.367 Mg/m3
Absorption coefficient 0.086 mm-1

F(000) 464

Crystal size 0.30 X 0.26 x 0.05 mm3

Theta range for data collection

3.26 to 29.00°.

Index ranges

-15<=h<=15, -9<=k<=9, -17<=I<=18

Reflections collected

8625

Independentreflections

2817 [R(int) = 0.0194]

Completenessto theta= 27.00°

99.9 %

Absorption correction

Semi-empirical from equivalents

Max. and min.transmission

1.00000 and 0.92935

Refinementmethod

Full-matrixleast-squares on F2

Data / restraints / parameters

2817/0/158

Goodness-of-fiton F2

1.013

Final R indices [I>2sigma(l)]

R1=0.0425,wR2 =0.1135

R indices (all data)

R1=0.0548,wR2 =0.1222

Largestdiff. peakand hole

0.422 and -0.190 e A3

Table A2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters
(A2x 103) for 6.42. U(eq) is defined as one third of the trace of the orthogonalized Ul

tensor.
X y z U(eq)
o(1) 5702(1) 3258(1) 6579(1) 23(1)
N(1) 5315(1) 1769(1) 3602(1) 15(1)
c(1) 4358(1) 2187(2) 4108(1) 14(1)
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CR) 4467(1) 2628(2) 5121(1) 16(1)

C(3) 5574(1) 2753(2) 5669(1) 16(1)

C(4) 6581(1) 2220(2) 5106(1) 15(1)

C(5) 6417(1) 1712(2) 4081(1) 14(1)

C(6) 7370(1) 1105(2) 3542(1) 18(1)

C(7) 8461(1) 1048(2) 4026(1) 20(1)

C(8) 8645(1) 1593(2) 5047(1) 21(1)

C(9) 7716(1) 2155(2) 5577(1) 18(1)

C(10) 3211(1) 2113(2) 3524(1) 16(1)

C(11) 3052(1) 1039(2) 2638(1) 19(1)

C(12) 1963(1) 969(2) 2113(1) 24(1)

C(13) 1027(1) 1950(2) 2465(1) 26(1)

C(14) 1180(1) 3016(2) 3345(1) 24(1)

C(15) 2266(1) 3102(2) 3867(1) 20(1)
Table A3. Bond lengths [A] and angles [°] for 6.42.

O(1)-C(3) 1.2550(13)

N(D)-C(1) 1.3550(14)

N(1)-C(5) 1.3785(14)

N(1)-H(IN) 0.908(15)

C(1)-C(2) 1.3742(15)

C(1)-C(10) 1.4847(15)

C(2)-CR3) 1.4247(15)

C)-HQR) 0.9500

C(3)-C(4) 1.4636(16)

C(@#)-C(5) 1.4048(14)

C(#4)-C(9) 1.4090(15)

C(5)-C(6) 1.4100(16)

C(6)-C(7) 1.3703(16)

C(6)-H(6) 0.9500

C(1)-C(8) 1.4080(16)

C(7)-H(7) 0.9500

C(8)-C(9) 1.3716(17)

C(8)-H(8) 0.9500

C(9)-H(9) 0.9500

C(10)-C(15) 1.3919(17)

C(10)-C(11) 1.4004(16)

C(11)-C(12) 1.3921(16)

C(11)-H(11) 0.9500

C(12)-C(13) 1.3852(19)

C(12)-H(12) 0.9500

C(13)-C(14) 1.3898(19)

C(13)-H(13) 0.9500

C(14)-C(15) 1.3879(16)

C(14)-H(14) 0.9500

C(15)-H(15) 0.9500

C(@)-N(1)-C(5) 121.89(9)

C(1)-N(1)-H(IN) 120.6(10)

C(5)-N(1)-H(IN) 117.1(10)

N(D)-C(1)-C(2) 120.30(10)

N(1)-C(1)-C(10) 117.13(9)

C(2)-C(1)-C(10) 122.57(10)

C(M)-C2)-CR) 122.26(10)

C(1)-C(2)-H(2) 1189

C(3)-C(2)-H(2) 1189

O(1)-C(3)-C(2) 123.56(11)

O(1)-C(3)-C(4) 120.79(10)

C(2)-C(3)-C(4) 115.64(10)

C(5)-C(4)-C(9) 118.81(10)

C(5)-C(4)-C(3) 119.67(10)

C(9)-C(4)-C(3) 121.50(10)

N(1)-C(5)-C(4) 119.97(10)
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N(1)-C(5)-C(6) 119.71(10)
C(4)-C(5)-C(6) 120.31(10)
C(7)-C(6)-C(5) 119.29(10)
C(7)-C(6)-H(6) 120.4
C(5)-C(6)-H(6) 1204
C(6)-C(7)-C(8) 121.12(11)
C(6)-C(7)-H(7) 1194
C(8)-C(7)-H(7) 119.4
C(9)-C(8)-C(7) 119.68(11)
C(O)-C(8)-H(8) 1202
C(7)-C(8)-H(8) 120.2
C(®)-C(9)-C@) 120.76(10)
C(8)-C(9)-H(9) 119.6
C@)-C(9)-H(9) 119.6
C(15)-C(10)-C(11) 118.95(10)
C(15)-C(10)-C(T) 119.81(10)
C(11)-C(10)-C(1) 121.23(10)
C(12)-C(11)-C(10) 120.13(11)
C(12)-C(11)-H(11) 119.9
C(10)-C(11)-H(11) 119.9
C(13)-C(12)-C(11) 120.42(12)
C(13)-C(12)-H(12) 1198
CAD)-C(12)-A(12) 1198
C(12)-C(13)-C(14) 119.65(11)
C(12)-C(13)-A(13) 1202
C(14)-C(13)-H(13) 120.2
C(15)-C(14)-C(13) 120.19(12)
C(15)-C(14)-H(14) 119.9
C(13)-C(14)-H(14) 1199
C(14)-C(15)-C(10) 120.66(11)
C(14)-C(15)-H(15) 119.7
C(10)-C(15)-H(15) 119.7

Table A4. Anisotropic displacement parameters (A2x 103) for 6.42. The anisotropic
displacement factor exponent takes the form: -2m2[ h2a*2U11l + . +2 hka* b* U12 ]

s 022 033 023 U3 012
o(1) 24(1) 33(1) 11(1) 3() (1) (1)
N(T) 16(1) 20(1) 10(1) o) (D) o
c) 15(1) 14(1) 15(1) (1) (1) (1)
cR) 16(1) 20(1) 14(1) 0(1) 3(1) o)
C@) 19(1) 17(1) 12(1) (1) (1) -1(1)
C(4) 17(1) 14(1) 13(1) 2(1) 0(1) (1)
C(5) 16(1) 14(1) 13(1) 2(1) (1) 2(1)
C(6) 19(1) 20(1) 14(1) o(1) 2(1) o)
) 18(1) 23(D) 20(1) (D) 30 2(0)
C@®) 16(1) 23(1) 22(1) (1) “A(1) (1)
CO) 20(1) 19(1) 15(1) (D) 3D STEH)
C(10) 16(1) 16(1) 15(1) 3(1) (1) 2(1)
C(10) 19(T) 20(1) 18(T) @) o) S )
C(12) 25(1) 26(1) 21(1) (1) -4(1) -6(1)
C(3) 19(1) 28(D) 30(1) 7 (D) 5(D)
C(14) 16(1) 25(1) 32(1) (1) 2(1) (1)
C(15) 18(1) 20(1) 23(1) (D) (D) STEH)

Table A5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x

103) for 6.42.

X y z U(eq)
i) 3781 7856 5469 20
FI(6) 7257 740 2852 21
H(7) 9104 633 3665 24
H(8) 9409 1571 5368 25
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H(9) 7839 2504 6269 21

H(11) 3689 356 2394 23

H(12) 1861 244 1510 29

H(13) 284 1895 2106 31

H(14) 539 3687 3590 29

H(15) 2365 3842 4465 24

H(IN) 5265(13) 1650(20) 2916(12) 27(4)
Table A6. Torsion angles [°] for 6.42.

C(5)-N(1)-C(1)-C(2) 2.03(17)

C(5)-N(1)-C(1)-C(10) -177.03(10)

N(1)-C(1)-C(2)-C(3) 3.00(18)

C(10)-C(1)-C(2)-C(3) -178.00(10)

C(1)-C(2)-C(3)-0(2) 175.76(11)

C(1)-C(2)-C(3)-C(4) -5.21(16)

O(1)-C(3)-C(4)-C(5) -178.19(10)

C(2)-C(3)-C(4)-C(5) 2.76(16)

O(1)-C(3)-C(4)-C(9) 3.49(18)

C(2)-C(3)-C(4)-C(9) -175.57(10)

C(1)-N(1)-C(5)-C(4) -4.40(16)

C(1)-N(1)-C(5)-C(6) 174.27(11)

C(9)-C(4)-C(5)-N(?) -179.81(10)

C(3)-C(4)-C(5)-N(2) 1.82(16)

C(9)-C(4)-C(5)-C(6) 153(17)

C(3)-C(4)-C(5)-C(6) -176.84(10)

N(1)-C(5)-C(6)-C(7) -179.80(11)

C(4)-C(5)-C(6)-C(7) -1.13(17)

C(5)-C(6)-C(7)-C(8) -0.32(18)

C(6)-C(7)-C(8)-C(9) 1.36(19)

C(7)-C(8)-C(9)-C(4) -0.94(18)

C(5)-C(4)-C(9)-C(8) -0.49(17)

C(3)-C(4)-C(9)-C(8) 177.85(11)

N(1)-C(1)-C(10)-C(15) -158.33(11)

C(2)-C(1)-C(10)-C(15) 22.63(17)

N(1)-C(1)-C(10)-C(11) 22.69(16)

C(2)-C(1)-C(10)-C(11) -156.34(11)

C(15)-C(10)-C(11)-C(12) 0.00(17)

C(1)-C(10)-C(11)-C(12) 178.98(11)

C(10)-C(11)-C(12)-C(13) -0.35(18)

C(11)-C(12)-C(13)-C(14) 0.24(19)

C(12)-C(13)-C(14)-C(15) 0.22(19)

C(13)-C(14)-C(15)-C(10) -0.59(19)

C(11)-C(10)-C(15)-C(14) 0.47(17)

C(1)-C(10)-C(15)-C(14) -178.53(11)

Symmetry transformations used to generate equivalentatoms:
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A.2 The X-ray diffraction datafor analysis of product6.73
Crystallographic data for 6.73 were measured by the UK National Crystallography
Service (NCS) at the University of Southampton.? The structure was refined
against F2 to convergence using all unique reflections and the program Shelxl!
Selected crystallographic and refinement parameters are presented in Table A7
—All.
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Table A7. Crystal data and structure refinement for 6.73.

Identification code jam_pol

Empirical formula C16H1I5NO

Formulaweight 237.29

Temperature 100(2) K

Wavelength 1.54180A

Crystal system Monoclinic

Space group P2i/c

Unit celldimensions a=23.5092(16)A
b=6.3261(4)A
c=25.0834(18) A

Volume 3629.6(4) A3

z 12

Density(calculated) 1.303 Mg/m3

Absorption coefficient 0.637mm-1

F(000) 1512

Crystal size 0.52 x0.04 x 0.01 mm?3

Theta range for data collection 3.62 t0 68.35°.

Index ranges -28<=h<=28, -7<=k<=6, -29<=|<=29

Reflections collected 34176

Independentreflections 6590 [R(int) = 0.0556]

Completenessto theta= 68.35° 98.8 %

Absorption correction Semi-empirical from equivalents

Max. and min.transmission 1.000and 0.787

Refinementmethod Full-matrixleast-squares on F2

Data / restraints / parameters 6590/ 0/502

Goodness-of-fiton F2 1.034

Final R indices [I>2sigma(l)] R1=0.0449,wR2 =0.1230

R indices (all data) R1=0.0501,wR2=0.1288

Largestdiff. peakand hole 0.307 and -0.263 e.A-3

Table A8. Atomic coordinates (x 104) and equivalent isotropic displacement parameters

(A2x 103) for 6.73. U(eq) is defined as one third of the trace of the orthogonalized Ul
tensor.

X y z U(eq)
o(1) 8051(1) -10693(2) 3093(1) 22(1)
o) 7483(1) 7ATI2) 2435(1) 21(T)
0(3) 7307(1) -4063(2) 3121(1) 22(1)
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N(D) 8560(1) -12884(2) 4300(1) 25(1)
N() 8342(1) -8720(2) 1471(1) 25(1)
N(3) 6022(1) -6201(2) 2758(1) 22(1)
@) 8473(1) -10245(2) 3596(2) 21(D)
C(2) 8840(1) -12204(2) 3864(1) 22(1)
C(@3) 9454(1) -11316(2) 4040(1) 21(1)
C(4) 9488(1) -9320(2) 3819(1) 22(1)
C(5) 8910(1) -8644(2) 3463(1) 23(0)
C(6) 9954(1) -12279(2) 4358(1) 26(1)
C(7) 10482(1) -11195(3) 4455(1) 29(1)
C(8) 10514(1) -9208(3) 4231(1) 28(1)
C(9) 10019(T) -8252(2) 3912(1) 26(1)
C(10) 8173(1) -9607(2) 4043(1) 22(1)
C(11) 8236(1) -11218(2) 4433(1) 24(T)
C(12) 7965(1) -11062(3) 4869(1) 34(1)
C(13) 7628(1) -9273(3) 4900(1) 39(T)
C(14) 7561(1) -7677(3) 4511(1) 34(D)
C(15) 7835(1) -7851(2) 4077(1) 27(1)
C(16) 8832(1) -14467(2) 4695(1) 30(1)
C(17) 7719(1) -6974(2) 1969(1) 20(1)
C(18) 7777(1) -8996(2) 1626(1) 22(1)
C(19) 7257(1) -8912(2) 1141(1) 22(1)
C(20) 6969(1) -6979(2) 1125(1) 22(1)
C(21) 7271(1) -5545(2) 1584(1) 24(1)
C(22) 7056(1) -10442(2) 743(2) 24(T)
C(23) 6564(1) -10025(3) 327(2) 27(1)
C(24) 6275(1) -8096(3) 315(1) 27(1)
C(25) 6475(1) -6562(2) 711(1) 25(1)
C(26) 8337(1) -6152(2) 2118(1) 21(1)
C(27) 8680(1) -7290(2) 1832(1) 23D
C(28) 9277(1) -6889(3) 1917(1) 27(1)
C(29) 9515(1) -5288(3) 2282(1) 28(1)
C(30) 9173(1) -4115(2) 2555(1) 27(1)
C(31) 8577(1) -4541(2) 2470(2) 24(1)
C(32) 8609(1) -10549(3) 1284(1) 31(1)
C(33) 6714(1) -3473(2) 3111(1) 21(1)
C(34) 6342(1) -5287(2) 3281(1) 21(1)
C(35) 5988(1) -4150(2) 3630(1) 22(1)
C(36) 6216(1) -2128(2) 3772(1) 22(1)
C(37) 6731(1) -1688(2) 3528(1) 23(1)
C(38) 5523(1) -4878(2) 3834(1) 25(1)
C(39) 5285(1) -3583(3) 4173(1) 28(1)
C(40) 5516(1) -1579(3) 4315(1) 28(1)
C(41) 5983(1) -841(2) 4117(1) 26(1)
C(42) 6376(1) -3015(2) 2533(1) 21(1D)
C(43) 5996(1) -4705(2) 2350(1) 22(1)
C(44) 5663(1) -4758(2) 1810(1) 25(1)
C(45) 5724(1) -3084(3) 1469(1) 26(1)
C(46) 6092(1) -1381(2) 1651(1) 27()
C(47) 6425(1) -1348(2) 2190(1) 24(1)
C(48) 5549(1) -7704(2) 2728(1) 26(1)
Table A9. Bond lengths [A] and angles [°] for 6.73.
O(1)-C(D) 1.4403(16)
O(1)-H(LH) 0.92(2)
0(2)-C(17) 1.4324(16)
0(2)-H(2H) 0.92(2)
0(3)-C(33) 1.4386(16)
O(3)-H(3H) 0.94(2)
N(1)-C(11) 1.385(2)
N(1)-C(16) 1.4497(19)
N(1)-C(2) 1.4641(18)
N(2)-C(27) 1.3924(19)
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T.4463(19)
N 1.4762(19)
NG e 1.3858(19)
T 1.4512(18)
Nt 1.4722(18)
S 1.5115(19)
S OESON 1.5343(19)
o) 1.5711(19)
e 1.5154(19)
o 7.0000
e 1.390(2)
e 1.399(2)
e 1.389(2)
e 1.505(2)
e 0.9900
o 0.9900
Sagag 1.389(2)
e 0.9500
o 1.386(2)
SO 0.9500
e 1.390(2)
o 0.9500
e 0.9500
e 1.379(2)
T 1.396(2)
C(10)-C(11) L2%60)
e 1.394(3)
C(12)-C(13) L3oC
e 1.386(3)
SR 0.9500
C(13)-H(13) LI
T 0.9500
C(14)-H(14) 0.9500
SR 0.9800
C(16)-H(16A) 0.9800
C(16)-H(16B) 0.9800
SR 1.5063(19)
e 1.5462(19)
e 1.5650(19)
et T.5141(19)
S 1.0000
C(18)-H(18) Lo0oo,
e 1.394(2)
C(19)-C(20) 13940)
e 1.508(2)
C(20)-C(21) 1508
C21)-H(21A 09900
C(21)-H(21B) 09900
o s 0.9500
C(22)-H(22) 09500,
e 0.9500
C(23)-H(23) L
SR 0.9500
C(24)-H(24) 09500
cooeay 1.380(2)
C(26)-C(31) L300)
e 1392(2)
e 1.393(2)
C(28)-C(29) 1.393(
ey 1.385(2)
C(29)-C(30) 1385
S 1.395(2)
C(30)-C(31) L395(
C(30)-H(30)
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CED)-ARI 0.9500
C(32)-H(32A) 0.9800
C(32)-H(32B) 0.9800
C(32)-H(32C) 0.9800
C(33)-C(42) 1513(2)
C(33)-C(37) 1.5320(19)
C(33)-C(33) 1.5603(19)
C(34)-C(35) 1520(2)
C(34)-H(34) 1.0000
C(35)-C(39) 1.388(2)
C(35)-C(36) 1.401(2)
C(36)-C(41) 1.391(2)
C(36)-C(37) 1.503(2)
C@7)-HETA 0.9900
C(37)-H(37B) 0.9900
C(38)-C(39) 1.388(2)
C(38)-H(38) 0.9500
C(39)-C(40) 1.393(2)
C(39)-H(39) 0.9500
C(40)-C(41) 1.387(2)
C(40)-H(40) 0.9500
C(41)-H(41) 0.9500
C(@2)-C(7) 1.383(2)
C(42)-C(43) 1.401(2)
C(43)-C(44) 1397(2)
C(44)-C(45) 1.390(2)
C(44)-Fi(44) 0.9500
C(45)-C(46) 1.391(2)
C(45)-H(45) 0.9500
C(46)-C(47) 1.397(2)
C(46)-H(46) 0.9500
C(47)-H(47) 0.9500
C(48)-H(48A) 0.9800
C(48)-H(48B) 0.9800
C(48)-H(48C) 0.9800
C(1)-O(1)-H(1H) 109.3(15)
C(I17)-0(2)-H(2H) T11.2(13)
C(33)-0(3)-H(3H) 111.0(13)
C(I1)-N(1)-C(16) 122.75(13)
C(11)-N(1)-C(2) 108.88(11)
C(16)-N(D)-C(2) 120.61(12)
C27)N(2)-C(32) 120.34(12)
C7)N(2)-C(18) 108.60(11)
C(32)-N(2)-C(18) 118.36(12)
C(43)-N(3)-C(48) 120.38(12)
C(43)-N(3)-C(34) 108.49(11)
C(48)-N(3)-C(34) 122.14(12)
O(1)-C(1)-C(10) 110.97(11)
0(1)-C(1)-C(5) 107.49(11)
C(10)-C(1)-C(5) 115.84(12)
0(1)-C(1)-C(2) 114.81(11)
C(10)-C(1)-C(2) T01.34(11)
C(5)-C(1)-C(2) 106.48(11)
N(1)-C(2)-C(3) 116.98(12)
N(1)-C(2)-C(1) 104.71(11)
CR)-C@)-<) 102.98(11)
N(1)-C(2)-H(2) 110.6
CR)-C2)-HQ) 110.6
C(1)-C(2)-H(2) 110.6
C(4)-C(3)-C(6) 120.22(13)
C(#)-CR)-C(2) 111.13(12)
C(6)-C(3)-C(2) 128.58(13)
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CO)-C@)-CR) 120.56(13)
C(9)-C(4)-C(5) 127.84(13)
C(3)-C(4)-C(5) 111.50(12)
C(4)-C(5)-C(1) 104.07(11)
C(4)-C(5)-H(GA) 110.9
C(1)-C(5)-H(GA) 110.9
C(4)-C(5)-H(5B) 110.9
C(1)-C(5)-H(5B) 110.9
H(5A)-C(5)-H(5B) 109.0
C(7)-C(6)-C(3) 119.02(14)
C(7)-C(6)-H(6) 1205
C(3)-C(6)-H(b) 1205
C(8)-C(7)-C(6) 120.45(14)
C(8)-C(7)-H(7) 119.8
C(6)-C(7)-H(7) 1198
C(7)-C(8)-C(9) 120.74(14)
C(7)-C(8)-H(8) 119.6
C(9)-C(8)-H(8) 119.6
C(4)-C(9)-C(8) 119.01(14)
C(4)-C(9)-H(9) 1205
C(8)-C(9)-H(9) 120.5
C(15)-C(10)-C(11) 120.99(14)
C(15)-C(10)-C(1) 129.37(13)
C(11)-C(10)-C(1) 109.41(12)
N(1)-C(11)-C(12) 128.37(14)
N(1)-C(11)-C(10) 111.24(12)
C(12)-C(11)-C(10) 120.31(15)
C(11)-C(12)-C(13) 118.04(15)
C(11)-C(12)-H(12) 121.0
C(13)-C(12)-H(12) 121.0
C(14)-C(13)-C(12) 121.82(15)
C(14)-C(13)-H(13) 119.1
C(12)-C(13)-H(13) 119.1
C(13)-C(14)-C(15) 119.58(16)
C(13)-C(14)-H(14) 120.2
C(15)-C(14)-H(14) 1202
C(10)-C(15)-C(14) 119.25(15)
C(10)-C(15)-H(15) 120.4
C(14)-C(15)-H(15) 120.4
N(1)-C(16)-H(16A) 1095
N(1)-C(16)-H(16B) 109.5
H(16A)-C(16)-H(16B) 1095
N(1)-C(16)-H(16C) 1095
H(16A)-C(16)-H(16C) 1095
H(16B)-C(16)-H(16C) 1095
0(2)-C(17)-C(26) 113.39(11)
0(2)-C(17)-C(21) 106.61(11)
C(26)-C(17)-C(21) 115.66(12)
0(2)-C(17)-C(18) 112.93(11)
C(26)-C(17)-C(18) 102.56(11)
C(21)-C(17)-C(18) 105.56(11)
N(2)-C(18)-C(19) 113.08(11)
N(2)-C(18)-C(17) 104.20(11)
C(19)-C(18)-C(17) 104.84(11)
N(2)-C(18)-H(18) 1114
C(19)-C(18)-H(18) 111.4
C(17)-C(18)-H(18) 1114
C(22)-C(19)-C(20) 120.43(13)
C(22)-C(19)-C(18) 129.03(13)
C(20)-C(19)-C(18) 110.54(12)
C(25)-C(20)-C(19) 120.20(13)
C(25)-C(20)-C(21) 128.31(13)
C(19)-C(20)-C(21) 111.47(12)




Appendix

C0)-CZD)-CA7) T04.96(11)
C(20)-C21)-H(21A) 110.8
C(17)-C(21)-H(21A) 1108
C(20)-C(21)-H(21B) 110.8
C(17)-C(21)-H(21B) 110.8
H(21A)-C(21)-H(21B) 108.8
C(19)-C(22)-C(23) 119.47(14)
C(19)-C(22)-H(22) 1203
C(23)-C(22)-H(22) 1203
C(22)-C(23)-C(29) 119.88(14)
C(22)-C(23)-H(23) 120.1
C(24)-C(23)-A(23) 120.1
C(25)-C(24)-C(23) 120.85(14)
C(25)-C(24)-H(24) 119.6
C(23)-C(24)-H(24) 1196
C(24)-C(25)-C(20) 119.16(14)
C(24)-C(25)-H(25) 120.4
C(20)-C(25)-H(25) 1204
C(31)-C(26)-C(27) 120.67(13)
C(31)-C(26)-C(17) 129.92(13)
C(27)-C(26)-C(17) 109.40(12)
C(28)-C(27)-N(2) 128.46(13)
C(28)-C(27)-C(26) 120 54(13)
N(2)-C(27)-C(26) 110.98(12)
C(Z7)-C(28)-C(29) 118.10(14)
C(27)-C(28)-H(28) 120.9
C(29)-C(28)-H(28) 120.9
C(30)-C(29)-C(28) 121.54(14)
C(30)-C(29)-H(29) 1192
C(28)-C(29)-H(29) 119.2
C(29)-C(30)-C(31) 119.88(14)
C(29)-C(30)-H(30) 120.1
C(31)-C(30)-H(30) 120.1
C(26)-C(31)-C(30) 119.21(13)
C(26)-C(31)-H(31) 1204
C(30)-C(3)-A(3L) 1204
N(2)-C(32)-H(32A) 109.5
N(2)-C(32)-H(32B) 1095
H(32A)-C(32)-H(32B) 109.5
N(2)-C(32)-H(32C) 1095
H(32A)-C(32)-H(32C) 109.5
H(32B)-C(32)-H(32C) 1095
0(3)-C(33)-C(42) 110.91(11)
0(3)-C(33)-C(37) 107.85(11)
C(42)-C(33)-C(37) 116.05(12)
0(3)-C(33)-C(39) 113.99(11)
C(42)-C(33)-C(34) 101.53(11)
C(37)-C(33)-C(34) 106.52(11)
N(3)-C(34)-C(35) 117.64(11)
N(3)-C(34)-C(33) 104.41(11)
C(35)-C(34)-C(33) 102.99(11)
N(3)-C(34)-H(34) 1104
C(35)-C(34)-H(34) 1104
C(33)-C(34)-H(34) 1104
C(38)-C(35)-C(36) 119.87(13)
C(38)-C(35)-C(34) 129.57(13)
C(36)-C(35)-C(39) 110.45(12)
C(41)-C(36)-C(35) 120.59(14)
C@1)-C(36)-C(37) 128.05(13)
C(35)-C(36)-C(37) 111.29(12)
C(36)-C(37)-C(33) 104.10(11)
C(36)-C(37)-H(37A) 110.9
C(33)-C(37)-H(37A) 110.9
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C(36)-C(37)-H(37B) 110.9
C(33)-C(37)-H(37B) 110.9
H(37A)-C(37)-H(37B) 109.0
C(35)-C(38)-C(39) 119.51(14)
C(35)-C(38)-H(38) 120.2
C(39)-C(38)-H(38) 120.2
C(38)-C(39)-C(40) 120.45(14)
C(38)-C(39)-H(39) 1198
C(40)-C(39)-H(39) 1198
C(41)-C(40)-C(39) 120.51(14)
C(41)-C(40)-H(40) 119.7
C(39)-C(40)-H(40) 119.7
C(40)-C(41)-C(36) 119.06(14)
C(40)-C(a1)-H(41) 1205
C(36)-C(41)-H(41) 1205
C(47)-C(42)-C(43) 121.12(13)
C(47)-C(42)-C(33) 129.95(13)
C(43)-C(42)-C(33) 108.80(12)
N(3)-C(43)-C(44) 128.23(13)
N(3)-C(43)-C(42) 111.27(12)
C(44)-C(43)-C(42) 120.47(13)
C(45)-C(44)-C(43) 117.64(14)
C(45)-C(44)-Hi(44) 1212
C(43)-C(44)-H(44) 121.2
C(44)-C(45)-C(46) 122.23(14)
C(44)-C(45)-H(45) 118.9
C(46)-C(45)-H(45) 118.9
C(45)-C(46)-C(47) 119.71(14)
C(45)-C(46)-Hi(46) 1201
C(47)-C(46)-H(46) 120.1
C(42)-C(47)-C(46) 118.80(14)
C(42)-C(47)-H(47) 120.6
C(46)-C(47)-H(47) 120.6
N(3)-C(48)-H(48A) 109.5
N(3)-C(48)-H(48B) 109.5
H(48A)-C(48)-H(48B) 1095
N(3)-C(48)-H(48C) 109.5
H(48A)-C(48)-H(48C) 1095
H(48B)-C(48)-H(48C) 109.5

Symmetry transformations used to generate equivalentatoms:

Table A10. Anisotropic displacement parameters (A2x 103) for 6.73. The anisotropic
displacement factor exponent takes the form: -2m2[ h2a*2U11 + . + 2 hk a* b* U12 ]

s 022 033 023 U3 012
o) 23(0) 20(1) 19(1) (D) 1) 2(1)
oR) 22(1) 21(D) 21(1) o) 30 2(0)
o@) 17(1) 21(1) 27(1) “4(1) 2(1) 0(1)
N(1) 25(1) 26(1) 23(1) B(D) 2(1) 2(0)
N(2) 23(1) 29(1) 23(1) 7(1) (1) 5(1)
N(3) 21(1) 20(1) 24(1) 2(1) 2(1) “4(1)
c) 21(1) 20(1) 18(1) 0(1) (1) 2(1)
cR) 23(1) 19(1) 21(1) o(1) 2(1) 2(1)
C@) 24(1) 20(1) 19(1) 2(1) 4(1) (1)
c@) 26(1) 20(1) 20(1) (1) 5(1) o)
C() 25(1) 19(T) 24(1) (D) 716 (D)
C(6) 26(1) 25(1) 27(1) () (1) (1)
) 23(1) 33(D) 28(1) a() (D) 3(0)
C@®) 24(1) 32(1) 29(1) (1) (1) 6(1)
CO) 27(1) 24(T) 28(1) o) 6(1) 5(D)
C(10) 20(1) 24(1) 22(1) -3(1) (1) “5(1)
C(10) 18(T) 32(D0) 20(1) ) (D) 7(D)
C(12) 24(1) 52(1) 23(1) 5(1) 4(1) “4(1)
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C(3) 25(1) 65(1) 26(1) 7D 6(1) 2(D)
C(14) 24(1) 42(1) 34(1) -11(1) 5(1) (1)
C(15) 22(1) 28(1) 28(1) 6(1) (1) 3(1)
C(16) 31(1) 28(1) 27(1) 8(1) 2(1) 5(1)
c(7) 22(1) 18(1) 19(1) o(1) 3(0) 3(1)
C(18) 25(1) 19(1) 20(1) -1(1) 2(1) 4(1)
C(19) 22(1) 23(1) 19(1) (D) 3(1) 0(1)
C(20) 23(D) 22(1) 20(1) 2(0) 5(1) (D)
c(21) 26(1) 20(1) 23(1) (1) (1) 5(1)
c22) 27(1) 24(1) 22(1) (D) 5(0) o)
C(23) 29(1) 31(1) 21(1) 3(1) 2(1) 5(1)
(o ¢Z)) 23(1) 35(1) 22(1) 30 (D) 2(D)
C(25) 22(1) 28(1) 23(1) 5(1) 4(1) a0)
C(26) 23(0) 20(D) 18(1) 3(0) 2(D) 3(0)
c27) 25(1) 23(1) 19(1) (1) 2(1) 4(1)
C(29) 23(1) 34(1) 24(1) 0(0) 5(1) (1)
C(29) 23(1) 34(1) 27(1) 2(1) (1) 1(1)
C(30) 29(1) 26(1) 25(1) 2(1) 3(1) “4(T)
C@31) 27(1) 21(1) 23(1) 0(1) 5(1) (1)
C@32) 30(1) 32(1) 31(1) 11(0) 3(1) 8(1)
C(33) 17(1) 20(1) 26(1) “1(1) 3(1) 0(1)
C(39) 20(1) 19(1) 24(1) (1) (1) 1(1)
C(35) 20(1) 23(D) 20(1) 2(0) D) 2(0)
C(36) 21(1) 22(1) 22(1) (1) (D) 2(1)
C@7) 22(1) 20(0) 25(1) 3D 2(0) 2(0)
C(38) 22(1) 27(1) 25(1) 2(1) (1) (1)
C(39) 22(1) 37(D) 24(1) () A1) 2(0)
C(40) 26(1) 35(1) 22(1) (1) 3(0) 8(1)
C@D) 27(1) 25(1) 22(1) o) 0(0) 3(0)
C(42) 18(1) 21(1) 24(1) 2(1) (1) 2(1)
C(@3) 18(1) 21(1) 26(1) 3(1) 5(1) 2(1)
C(44) 19(1) 29(1) 26(1) -6(1) 3(1) (1)
C(45) 21(1) 35(1) 23(1) (1) 3(1) 7(1)
C(46) 24(1) 28(1) 30(1) 4(1) 8(1) 6(1)
c(7) 22(1) 22(1) 31(1) (1) 7(1) 2(1)
C(@8) 23(1) 21(D) 32(D) 2(0) 3(0) 5(1)

Table Al1. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x

103) for 6.73.

X y z U(eq)
H(2) 8825 -13358 3589 26
H(5A) 8918 -8705 3071 27
H(5B) 8811 -7188 3554 27
H(6) 9934 -13653 4504 31
H(7) 10823 -11819 4677 35
H(8) 10879 -8492 4295 34
H(9) 10042 -6888 3760 31
H(12) 8009 -12142 5139 40
H(13) 7439 -9144 5194 46
H(14) 7329 6473 4541 40
H(15) 7791 6772 3807 32
H(16A) 9157 -13828 4961 45
H(16B) 8979 -15626 4504 45
H(16C) 8543 -15018 4885 45
H(18) 7774 -10313 1846 26
H(21A) 6986 -4950 1779 28
H(21B) 7470 -4368 1441 28
H(22) 7252 -11759 756 29
H(23) 6425 -11054 52 33
H(24) 5936 -7827 33 33
H(25) 6278 -5246 698 30
H(28) 9514 -7686 1732 33
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H(29) 9921 -4993 2345 34

H(30) 9345 -3021 2799 32

H(31) 8339 -3733 2652 28

H(32A) 8921 -10089 1110 47

H(32B) 8313 -11334 1018 47

H(32C) 8774 -11463 1597 47

H(34) 6602 -6372 3504 26

H37A) 7101 -1723 3813 28

H(37B) 6693 291 3345 28

H(38) 5369 6253 3742 31

H(39) 4963 -4067 4309 34

H(40) 5352 711 4550 33

H(41) 6141 524 4215 31

H(44) 5405 5898 1682 30

H(45) 5507 -3104 1099 32

H(46) 6117 -245 1409 32

H(47) 6681 -202 2318 29

H(48A) 5189 -6943 2741 39

H(48B) 5648 -8684 3038 39

H(48C) 5490 -8499 2384 39

H(1H) 7802(10) -11740(40) 3154(10) 57(6)

H(2H) 7697(10) -8440(40) 2654(9) 50(6)

H(3H) 7319(9) -5130(40) 2861(9) 51(6)
Table A12. Torsion angles [°] for 6.73.

C(11)-N(D)-C(2)-C(3) 92.72(14)

C(16)-N(1)-C(2)-C(3) -57.35(18)

C(11)-N(T1)-C(2)-C(T) -20.50(14)

C(16)-N(D)-C(2)-C(1) -170.57(12)

0(1)-C(1)-C(2)-N(1) -99.94(13)

C(10)-C(1)-C(2)-N(1) 19.72(13)

C(5)-C(1)-C(2)-N(1) 141.25(11)

O(1)-C(1)-C(2)-C(3) 137.25(11)

C(10)-C(1)-C(2)-C(3) -103.09(12)

C(5)-C(1)-C(2)-C(3) 18.43(14)

N(1)-C(2)-C(3)-C(4) -125.21(13)

C(1)-C(2)-C(3)-C(4) -11.02(15)

N(1)-C(2)-C(3)-C(6) 57.9(2)

C(1)-C(2)-C(3)-C(6) 172.06(14)

C(6)-C(3)-C(4)-C(9) -0.3(2)

C(2)-C(3)-C(4)-C(9) -177.52(13)

C(6)-C(3)-C(4)-C(5) 176.27(13)

C(2)-C(3)-C(4)-C(5) -0.95(16)

C(9)-C(4)-C(5)-C(1) -170.91(14)

C(3)-C(4)-C(5)-C(1) 12.82(15)

O(1)-C(1)-C(5)-C(4) -142.57(11)

C(10)-C(1)-C(5)-C(4) 92.72(14)

C(2)-C(1)-C(5)-C(3) -19.06(14)

C(4)-C(3)-C(6)-C(7) 1.1(2)

C(2)-C(3)-C(6)-C(7) 177.75(14)

C(3)-C(6)-C(7)-C(8) -1.4(2)

C(6)-C(7)-C(8)-C(9) 1.0(2)

C(3)-C(4)-C(9)-C(8) -0.1(2)

C(5)-C(4)-C(9)-C(8) -176.11(14)

C(7)-C(8)-C(9)-C(4) -0.2(2)

O(1)-C(1)-C(10)-C(15) -65.08(18)

C(5)-C(1)-C(10)-C(15) 57.82(19)

C(2)-C(1)-C(10)-C(15) 172.56(14)

O(1)-C(1)-C(10)-C(11) 109.31(13)

C(5)-C(1)-C(10)-C(11) -127.79(13)

C(2)-C(1)-C(10)-C(11) -13.05(14)

C(16)-N(1)-C(11)-C(12) -21.2(2)

C(2)-N(1)-C(11)-C(12) -170.50(14)
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C(16)-N(1)-C(11)-C(10) 162.10(13)
C(2)-N(1)-C(11)-C(10) 12.81(16)
C(15)-C(10)-C(11)-N(2) 175.99(13)
C(1)-C(10)-C(11)-N(1) 1.05(16)
C(15)-C(10)-C(11)-C(12) -1.0(2)
C(1)-C(10)-C(11)-C(12) -175.95(13)
N(1)-C(11)-C(12)-C(13) -175.76(14)
C(10)-C(11)-C(12)-C(13) 0.702)
C(11)-C(12)-C(13)-C(14) 02(2)
C(12)-C(13)-C(14)-C(15) 0.1(2)
C(11)-C(10)-C(15)-C(14) 0.8(2)
C(1)-C(10)-C(15)-C(14) T74.67(14)
C(13)-C(14)-C(15)-C(10) 0402)
C(27)-N(2)-C(18)-C(19) 134.31(12)
C(32)-N(2)-C(18)-C(19) -83.74(16)
C(27)-N(2)-C(18)-C(17) 21.05(14)
C(32)-N(2)-C(18)-C(17) 163.00(12)
0(2)-C(17)-C(18)-N(2) -139.96(11)
C(26)-C(17)-C(18)-N(2) -17 55(13)
C(21)-C(17)-C(18)-N(2) 103.95(12)
0(2)-C(17)-C(18)-C(19) 101.01(12)
C(26)-C(17)-C(18)-C(19) -136.59(11)
C(21)-C(17)-C(18)-C(19) ~15.09(14)
N(2)-C(18)-C(19)-C(22) 75.77(18)
C(17)-C(18)-C(19)-C(22) I71.36(14)
N(2)-C(18)-C(19)-C(20) -104.15(14)
C(17)-C(18)-C(19)-C(20) 8.72(15)
C(22)-C(19)-C(20)-C(25) 02(2)
C(18)-C(19)-C(20)-C(25) -179.89(12)
C(22)-C(19)-C(20)-C(21) -178.41(13)
C(18)-C(19)-C(20)-C(21) 1.52(16)
C(25)-C(20)-C(21)-C(17) 170.33(14)
C(19)-C(20)-C(21)-C(17) -11.23(16)
0(2)-C(17)-C(21)-C(20) -104.43(12)
C(26)-C(17)-C(21)-C(20) 128.49(12)
C(I8)-C(17)-C(21)-C(20) 15.90(14)
C(20)-C(19)-C(22)-C(23) 0.1(2)
C(18)-C(19)-C(22)-C(D) 179.79(13)
C(19)-C(22)-C(23)-C(24) 0602
C(22)-C(23)-C(24)-C(25) 0.9(2)
C(23)-C(24)-C(25)-C(20) 05(2)
C(19)-C(20)-C(25)-C(24) 0.002)
C(21)-C(20)-C(25)-C(24) 178.35(14)
O(2)-C(17)-C(26)-C(31) 49.63(19)
C(21)-C(17)-C(26)-C(31) 73.96(19)
C(18)-C(17)-C(26)-C(31) 171.72(14)
0(2)-C(17)-C(26)-C(27) 130.85(12)
C(21)-C(17)-C(26)-C(27) -105.55(14)
C(18)-C(17)-C(26)-C(27) 8.76(14)
C(32)-N(2)-C(27)-C(28) 24.1(2)
C(I8)-N(2)-C(27)-C(28) 165.15(14)
C(32)-N(2)-C(27)-C(26) -157.49(13)
C(I8)-N(2)-C(27)-C(26) ~16.43(16)
C(31)-C(26)-C(27)-C(28) 3.2(2)
C(17)-C(26)-C(27)-C(28) 177.26(13)
C(31)-C(26)-C(27)-N(2) -175.39(13)
C(I7)-C(26)-C(27)-N() 7.18(16)
N(2)-C(27)-C(28)-C(29) 176 .44(14)
C(26)-C(27)-C(28)-C(29) 1802
C(27)-C(28)-C(29)-C(30) 0.0(2)
C(28)-C(29)-C(30)-C(31) 05(2)
C(27)-C(26)-C(31)-C(30) 2.6(2)
C(17)-C(26)-C(31)-C(30) 177.95(14)
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C(29)-C(30)-C(31)-C(26) 0.7(2)
C(43)-N(3)-C(34)-C(35) 91.29(14)
C(48)-N(3)-C(34)-C(35) -55.85(18)
C(43)-N(3)-C(34)-C(33) 22.06(14)
C(48)-N(3)-C(34)-C(33) -169.20(12)
0(3)-C(33)-C(34)-N(3) -96.85(13)
C(42)-C(33)-C(34)-N(3) 22.46(13)
C(37)-C(33)-C(34)-N(3) 144.33(11)
0(3)-C(33)-C(34)-C(35) 139.73(11)
C(42)-C(33)-C(34)-C(35) -100.96(12)
C(37)-C(33)-C(34)-C(35) 20.91(14)
N(3)-C(34)-C(35)-C(39) 56.002)
C(33)-C(34)-C(35)-C(398) 170.14(14)
N(3)-C(34)-C(35)-C(36) 127.87(13)
C(33)-C(34)-C(35)-C(36) -13.73(14)
C(38)-C(35)-C(36)-C(41) 0302
C(34)-C(35)-C(36)-C(41) -176.29(13)
C(38)-C(35)-C(36)-C(37) 177.60(13)
C(34)-C(35)-C(36)-C(37) 1.04(16)
C(41)-C(36)-C(37)-C(33) -170.50(14)
C(35)-C(36)-C(37)-C(33) 12.42(15)
0(3)-C(33)-C(37)-C(36) -143.25(11)
C(42)-C(33)-C(37)-C(36) 91.66(14)
C(34)-C(33)-C(37)-C(36) 20.49(14)
C(36)-C(35)-C(38)-C(39) 05(2)
C(34)-C(35)-C(38)-C(39) 176.36(13)
C(35)-C(38)-C(39)-C(40) T00Q)
C(38)-C(39)-C(40)-C(41) 06(2)
C(39)-C(40)-C(41)-C(36) 0202)
C(35)-C(36)-C(41)-C(40) 0.702)
C(37)-C(36)-C(41)-C(40) -177.50(14)
0(3)-C(33)-C(42)-C(47) ~70.31(18)
C(37)-C(33)-C(42)-C(47) 53.2(2)
C(34)-C(33)-C(42)-C(47) 168.21(14)
0(3)-C(33)-C(42)-C(43) 105.42(13)
C(37)-C(33)-C(42)-C(43) I31.07(13)
C(34)-C(33)-C(42)-C(43) -16.06(14)
C(48)-N(3)-C(d3)-C(d4) 21602)
C(34)-N(3)-C(43)-C(44) -169.44(13)
C(48)-N(3)-C(43)-C(42) 160.24(12)
C(34)-N(3)-C(43)-C(42) 12.42(15)
C(47)-C(d2)-C(33)-NQ) 179.35(12)
C(33)-C(42)-C(43)-N(3) 3.18(16)
C(47)-C(42)-C(43)-C(44) 1102
C(33)-C(42)-C(43)-C(44) -175.13(12)
N(3)-C(43)-C(44)-C(45) -178.15(13)
C(42)-C(43)-C(44)-C(45) 20.202)
C(43)-C(44)-C(45)-C(46) 1102)
C(44)-C(45)-C(46)-C(47) 1.5(2)
C(43)-C(42)-C(47)-C(46) 0.702)
C(33)-C(42)-C(47)-C(%5) 174.62(13)
C(45)-C(46)-C(47)-C(42) 0.6(2)

Symmetry transformations used to generate equivalentatoms:
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Appendix

A.3 XYZ files Chapter 4

Scheme 4.1B

o Fr

0N
\[L
N"So

Pr
Enolate anion 4.7 in benzene

31

-651.2494131

ITITOITOIITIOIIITIOIIOIIOOOZZIIITOOOO

1.09766
-0.25598
-0.39270

1.06343
-0.85494

1.56546

1.07917
-0.99541

1.76928
-0.93836

1.79364
-2.35834
-2.83142
-2.89450
-2.40342
-1.93962
-1.79068
-3.83166
-3.85914
-4.29547
-4.44853

2.40137

3.11381

297722

1.42443
0.86835
0.68986

2.14639

1.45195

2.88324

2.67871

-1.31030
-1.54171
-0.68684
-1.12076
-1.98727
-0.62359
-2.20401
-1.01576
-0.85118
-0.08052
-1.46834
-0.56934
-1.28472
-0.59066
0.83585
1.52310
0.84585
1.27220
2.28033
0.59608
1.26754
0.45497
0.57947
0.44055
1.63540
1.66706
1.46070
2.96162
3.80468
3.14111
2.95665

-1.01114
-0.85917
1.41033
1.42370
-1.63940
2.25541
1.60368
0.26032
0.18249
2.34605
-2.05196
0.02229
-0.65784
0.97303
-0.57339
0.14088
-1.47992
-0.88615
-1.30489
-1.61023
0.01701
0.06179
0.88715
-0.86702
0.04331
0.98711
-0.75085
-0.18039
-0.18617
0.60845
-1.13573

E’r
OTNl
.NO

Pr
Radical 4.8 in benzene

31

-651.1544696

ITITITOIITOITOIIIOIIOIIOOOZZIITITOOOO

0.82862
-0.61407
-0.84757

0.64396
-1.11187

0.76806

1.01085
-1.39088

1.38802
-1.52852

1.49443
-2.85157
-3.06657
-3.22301
-3.49171
-3.23177
-3.06628
-5.00726
-5.46295
-5.28051
-5.44285

2.84221

3.09811

3.22702

3.46396

3.07282

3.16029

4.98569

5.43083

5.30070

5.39616

1.18260
1.21798
-1.17041
-1.24926
2.17357
-1.48490
-2.10663
0.09556
-0.06302
-2.17137
221741
0.22859
117187
-0.58789
0.18724
-0.76214
0.98764
0.33700
0.30522
1.28724
-0.46843
-0.17387
-1.08768
0.67608
-0.19278
-1.04347
0.71724
-0.27907
-0.29916
-1.18380
0.58097

-0.36753
-0.28654
-0.37225
-0.12831
-0.22355
0.93938
-0.69508
-0.42397
-0.50808
-0.45516
-0.36392
-0.49793
-1.00344
-1.11716
0.88566
1.36156
1.49874
0.79433
1.78483
0.32856
0.19810
-0.52473
-1.06986
-1.08959
0.87104
1.43815
1.39592
0.79488
1.79079
0.26798
0.26001
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Appendix

Scheme 4.5

SPh

Pr
Oe N =
T
N o
Pr

Enolate anion 4.20 in benzene

55
-1475.7389399
-3.54129
-2.31126
-2.74172
-4.05758
-4.88634
-1.76961
-4.40150
-2.31499
-3.70364
-0.84582
0.03847
-0.50470
-1.44258
-2.32124
-1.79961
-0.42095
-0.83615
0.46031
-0.08094
-5.57944
-6.35384
-5.93479
-5.28651
-4.86212
-4.52007
-6.54081
-6.32392
-7.30600
-6.96861
-1.27081
-0.96586
-1.77079
-0.09592
1.18756
1.73148
1.78477
1.06658
3.13642
3.52910
3.81493
3.10404
4.83449
5.67166
5.35374
7.01762
5.26337
6.70085
4.69562
7.53469
7.66154
7.09683
8.58280
-0.33848
1.93258
-2.67416

ITITITIITOIOIOOOOOWIIOIITIOOOIIOIIIOIIOIIOIIIOIIOIIOOOZZITOOOONO

0.99793
1.52705
0.05044
0.16795
-0.07324
0.55310
0.41461
-0.42318
1.07482
-0.45997
0.02675
-1.01290
-1.43817
-1.91251
-0.89184
-2.49153
-3.19039
-2.02006
-3.06882
-0.24645
-0.23508
0.33609
-1.68035
-2.22078
-1.64910
-2.38328
-3.40491
-2.43193
-1.84933
2.06267
1.27682
2.81815
2.68191
2.54864
1.73291
2.35236
0.89710
1.20201
0.68617
2.01618
0.01231
-0.43433
0.05308
-1.28334
-0.30352
0.70963
-1.62809
-1.67572
-1.14026
0.07589
-2.28777
-1.41569
3.30727
3.07871
2.36308

-0.51346
0.22244
2.11482
1.70681
2.35609
1.16762
0.33158
3.20244

-1.74200
0.67147
0.24563
1.55059

-0.34567
0.10529

-1.22666

-0.76687

-1.49693

-1.21311
0.09775

-0.20796
0.56540

-1.06043

-0.64288
0.20875

-1.42330

-1.15328

-1.47237

-0.37305

-2.00664

-0.75504

-1.44924

-1.36988

-0.05690

-0.38980

-1.53470

-2.43833

-1.77265

-1.26735

-2.14455

-1.00245

0.12864
0.14234
1.14565

-0.83723
1.16692
1.90496

-0.82017

-1.60446
0.18321
1.95174

-1.58354
0.19971
0.80025
0.20119
0.83993

SPh

F"r
O N =
h
N o
Pr

Radical 4.22 in benzene

55

-1475.6467155

IITIIIIITIOIOIOOOOMNWIIOIIOONOOIIOIIIOIIOIIOIIIOIIOIIOOOZZTIOOOONO

-2.58191
-1.32355
-2.38109
-3.63845
-4.56163
-1.26005
-3.71107
-2.34467
-2.62296
0.03809
0.71329
-0.09630
0.65388
-0.03927
0.79765
2.00399
243451
2.71283
1.90555
-5.01730
-5.69401
-4.88973
-5.55341
-5.64765
-4.82114
-6.89935
-7.28430
-7.63965
-6.80689
-1.27226
-0.49838
-2.22734
-1.00481
0.05738
1.19045
1.39788
0.93156
2.49069
3.28542
2.79110
2.23605
3.88701
5.00992
4.03839
6.26710
4.92023
5.29414
3.16910
6.41801
7.13163
5.39424
7.39803
-1.73524
0.13717
-0.47809

-0.26983
0.12059
2.23438
1.56545
2.04297
1.55122
0.45421
3.36763

-1.21590
2.21593
1.69367
3.23452
227717
2.80012
1.26713
2.98704
3.08297
242677
3.99114

-0.04618
0.80796

-0.45431

-1.11268

-0.68017

-1.92320

-1.65075

-2.40480

-0.84967

-2.11038

-0.72745

-0.29741

-0.60095

-2.17868

-2.87302

-2.38067

-3.13006

-1.45734

-2.16738

-1.85498

-3.08514

-0.84665

-0.43994

-1.21042
0.71804

-0.81390

-2.12119
1.10064
1.31883
0.33871

-1.41946
2.00127
0.64135

-2.68585

-3.90953

-0.15202

-1.02537
-0.27291
0.37218
0.10557
0.39668
-0.01350
-0.69384
0.85241
-1.78619
0.07387
-0.60960
-0.29857
147177
2.13524
1.86229
1.42589
242401
0.80858
1.00444
-1.13847
-1.19559
-2.14125
-0.18837
0.81264
-0.12610
-0.66431
0.02347
-0.73348
-1.65132
1.03051
1.66230
1.55573
0.75367
116331
2.02258
2.79262
2.54363
1.24036
1.91945
0.73040
0.01040
-0.49717
-0.19269
-1.26861
-0.64410
0.38449
-1.71860
-1.51463
-1.40462
-0.39748
-2.31300
-1.75218
0.12894
0.84269
-0.90615
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Appendix

o Fr
(0] N =
T
N [¢]
Pr

Radical dianion 4.34 in benzene

55

SPh |

-1475.7309047

ITIIIITOIOIOOOOOWIITIOITOOOIIOIIIOIIOIIOIIIOIIOIIOOOZZITOOOONO

-3.14904
-2.16287
-4.00226
-4.68508
-5.58458
-2.74062
-4.36099
-4.35574
-2.87514
-2.65538
-1.60415
-3.03835
-3.45087
-4.49111
-3.07435
-3.37698
-3.94651
-2.34091
-3.77474
-5.45671
-6.18391
-5.06038
-6.12495
-6.45095
-5.37140
-7.30516
-7.77629
-8.06748
-6.98275
-0.81662
-0.94855
-0.47140
0.20549
1.48456
2.12984
152154
2.15326
3.55867
3.92487
3.61713
472774
6.30829
6.83500
7.02495
8.02077
6.28546
8.20962
6.62364
8.77165
8.39298
8.72973
9.69472
-0.15744
2.13330
-2.01430

-1.18532
-0.09479
1.42268
0.25042
0.22879
1.24247
-0.97807
2.59895
-2.12622
1.90565
2.00230
291757
1.22364
1.12634
0.20639
2.01265
1.52986
2.10697
3.02258
-1.85429
-1.85658
-2.86557
-1.41165
-0.37347
-1.43101
-2.30883
-1.99349
-2.28628
-3.34694
-0.25341
-0.18597
-1.27480
0.74776
0.77994
-0.17571
-1.08100
0.27872
-0.55290
-1.37823
-0.84160
0.88039
0.23370
0.22817
-0.54974
-0.39905
0.75086
-1.17234
-0.62301
-1.09311
-0.35874
-1.73320
-1.60277
1.50033
1.55204
-0.22962

-0.49026
-0.90509
-1.43768
-1.70390
-2.30167
-0.75975
-1.02834
-1.73100
0.27056
0.53503
0.82884
0.38130
1.65362
1.32329
1.80963
2.95849
3.75611
3.29691
2.82346
-0.64753
-1.46561
-0.53616
0.65222
0.53797
1.44511
1.01417
1.94762
0.22985
1.13535
-0.21017
0.87546
-0.39314
-0.69227
-0.31566
0.65175
0.74058
1.65208
0.26134
0.87437
-0.79075
0.54101
0.18810
-1.15251
1.16467
-1.45214
-1.93032
0.84916
2.17162
-0.45704
-2.47292
1.62219
-0.70348
-1.38872
-0.72343
-1.98733

SPh

F"r

OTN =
N 0]
Pr

Neutral additive 4.19 in benzene

56

-1476.2833623

ITIITITIIITIOTOITIOOOOMNWNIIOIIOOOIIOIIIOIIOIIOIIIOIIOIIOOOZZTOOOO

-3.62101
-2.23326
-2.60383
-3.96246
-4.64537
-1.75508
-4.46758
-2.34434
-3.91576
-0.54444
0.21374
-0.16741
-0.81912
-1.57994
-1.24492
0.44773
0.23853
1.21209
0.87393
-5.77904
-6.47187
-6.11577
-5.73457
-5.33594
-5.03359
-7.11561
-7.07736
-7.82123
-7.51319
-1.28203
-0.97496
-1.88043
-0.11521
1.16459
1.74583
1.81410
1.09932
3.15292
3.54121
3.83086
3.13070
4.83637
5.81337
5.19150
7.14025
5.52919
6.51924
4.42446
7.49416
7.89649
6.79066
8.52729
-0.37203
1.88219
-2.38015
-3.88413

1.12495
1.27211
-0.86476
-0.22380
-1.01068
-0.06941
0.39943
-1.99816
1.61526
-0.67560
0.09550
-1.37902
-1.40698
-2.17157
-0.70677
-2.04646
-2.58472
-1.29241
-2.75431
0.01243
-0.03330
0.80428
-1.32468
-2.09342
-1.23297
-1.73155
-2.68726
-1.83152
-0.98414
2.05866
1.46081
2.87687
2.64523
2.62944
1.97517
2.71218
1.17274
1.43298
0.95456
2.23775
0.18606
-0.34158
0.31179
-1.41315
-0.10055
1.13785
-1.82298
-1.92193
-1.16696
0.40930
-2.65766
-1.48904
3.17403
3.14581
1.85537
0.50737

-0.16366
0.48229
1.56923
1.82247
2.13436
0.87246
0.60306
1.93879

-1.24063
0.31681
0.19423
1.06086

-0.99659

-0.81158

-1.72379

-1.55855

-2.48455

-1.76531

-0.84269
0.09321
0.93808

-0.57715

-0.64315
0.02759

-1.47811

-1.14775

-1.67245

-0.31888

-1.83891

-0.41228

-1.27103

-0.82427
0.33180

-0.03745

-1.26235

-2.07121

-1.62976

-1.02201

-1.92192

-0.72915

0.32320
0.23097
0.98226

-0.58890
0.90603
1.62390

-0.66167

-1.16187
0.08458
149118

-1.29725
0.02913
1.24778
0.59714
1.40241
2.63634
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Appendix

SPh |

ﬁ’r

OTN =
N (¢}
Pr

Radical anion Al in benzene

56
-1476.3011241
-3.65506
-2.25970
-2.64383
-4.00097
-4.68636
-1.79540
-4.50592
-2.39116
-3.96122
-0.54684
0.20591
-0.19095
-0.75489
-1.53061
-1.13589
0.53626
0.37619
1.32283
0.90996
-5.82638
-6.51125
-6.16056
-5.80796
-5.42027
-5.10790
-7.19734
-7.17835
-7.90304
-7.58277
-1.30655
-0.98728
-1.90843
-0.14419
1.13479
1.71470
1.70307
1.09493
3.14610
3.54141
3.79947
3.20806
4.83936
5.90902
5.22610
7.22161
5.65961
6.54450
4.45000
7.58630
7.99635
6.79079
8.62278
-0.40381
1.85615
-2.39387
-3.91892

ITIIIITOIOIOOOOMWMIITIOIIOOOIIOIIIOIIOIIOIIIOIIOIIOOOZZTOOOONO

1.12154
1.24052
-0.91128
-0.27164
-1.06492
-0.11340
0.38832
-2.04882
1.64171
-0.69770
0.08303
-1.39204
-1.44023
-2.19790
-0.74336
-2.09215
-2.62130
-1.34816
-2.80970
0.03701
-0.03283
0.85726
-1.27123
-2.07216
-1.15850
-1.63354
-2.56843
-1.75291
-0.85227
2.02960
1.42627
2.83945
2.62530
2.60360
1.93778
2.65023
1.08975
1.46169
0.96742
2.30009
0.22247
-0.38446
0.33037
-1.42175
-0.03999
1.16052
-1.77845
-1.94343
-1.12550
0.50841
-2.58595
-1.40538
3.15726
3.11618
1.81332
0.43603

-0.15177
0.48397
1.53722
1.80284
2.09273
0.84980
0.60418
1.90390

-1.21200
0.34853
0.25706
1.11108

-0.97078

-0.81945

-1.72590

-1.45859

-2.40003

-1.60660

-0.72361
0.09571
0.94569

-0.54115

-0.69222

-0.05368

-1.52510

-1.20764

-1.76978

-0.38118

-1.86773

-0.40723

-1.25774

-0.83027
0.33794

-0.03537

-1.25575

-2.09099

-1.56689

-1.02897

-1.91805

-0.77306

0.37552
0.35082
1.00053

-0.57438
0.82851
1.65552

-0.73347

-1.12809

-0.01793
1.35865

-1.41853

-0.15636
1.25165
0.59806
1.41338
2.63718

S
I?r
OTNI\)/ \©®
. N o
Pr

Triplet anion A2 in benzene

55

-1475.6614961

ITIITITIITITOITOIOOOOMNWNIIOIITOOOIIOIIIOIIOIIOIIIOIIOIIOOOZZTOOOO0O

-3.52433
-2.32693
-2.46861
-3.78453
-4.42001
-1.68497
-4.19676
-2.08515
-3.91619
-0.36957
0.31428
0.00119
-0.40860
-1.08568
-0.81903
0.98964
0.97378
1.66793
1.40821
-5.45129
-5.58603
-5.33037
-6.63994
-6.71560
-6.45084
-7.93405
-8.78515
-8.13507
-7.87428
-1.34909
-0.63492
-1.94164
-0.65360
0.62988
1.65894
1.68125
1.38342
3.05628
3.79574
3.34619
3.10944
478767
5.35127
5.72441
6.70714
4.68009
7.07756
5.34085
7.61735
7.08780
7.74718
8.68464
-1.27592
0.99168
-2.75544

-0.72077
0.01561
1.67962
1.15303
1.67295
0.92244

-0.06915
2.71876

-1.78592
1.46624
0.63789
1.98402
242763
3.25393
1.91812
295177
3.63878
2.12769
3.48124

-0.64808

-0.30277

-1.73138

-0.25327
0.83815

-0.59191

-0.86374

-0.57800

-0.53069

-1.95486

-1.00168

-0.48037

-1.64844

-1.82644

-2.18525

-1.86485

-2.68692

-0.96513

-1.68329

-1.53998

-2.54892

-0.16305
0.00879

-0.72415
0.61624

-0.74294

-1.24735
0.58695
1.12501

-0.06493

-1.28496
1.08123

-0.09188

-2.16444

-2.79528
0.59833

0.31774
0.91807
-0.87384
-1.15449
-1.85505
-0.03747
-0.69333
-1.41163
0.75187
0.31040
0.50023
-0.57385
1.49627
1.25789
2.37587
1.81316
2.66140
2.04825
0.95373
-1.18653
-2.21318
-1.19918
-0.31563
-0.29071
0.70642
-0.84542
-0.22558
-1.86696
-0.85253
1.51514
2.15323
2.16779
0.46796
0.47841
1.52936
2.25700
2.09046
0.94704
1.73660
0.34562
-0.14612
-0.57535
-1.68089
0.33855
-1.90727
-2.35618
0.09558
1.21857
-1.04725
-2.76935
0.79519
-1.22616
-0.35817
-0.34751
1.75167
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Appendix

Scheme 4.6

4.20

lonic cyclisation of 4.20 — starting species

4.20 in benzene

52

-1436.4472934

TIITIITOIOIOOOOONWIOIOIOIIOIIITIOIIOIIOIIIOIIOIIOO0OOZZOO0O00

-1.61570
-0.45075
-1.99927
-2.86753
-0.91635
-2.74427
-2.07780
-1.50762
-0.00333
1.02691
-0.10260
-0.26475
-1.28248
-0.22498
0.74773
0.58600
1.76939
0.68436
-3.95717
-4.58212
-3.67794
-4.72139
-4.91968
-4.07193
-6.02303
-6.56450
-6.68149
-5.82796
0.27785
0.19842
0.58679
-0.59959
1.24796
0.87724
2.55179
3.17998
3.27116
3.93645
4.40798
3.21951
2.43720
3.10183
1.54292
2.52906
2.22144
3.69628
1.44244
0.91036
2.13275
0.73992
2.59959
-3.69449

SPh

SPh
o ¥ 7
OTN = —
| o
PN
"o -y
Pr o P

r
4.36

-1.02625
-0.10265
157283
0.51127
1.26932
-0.69537
2.72837
-1.98191
2.31429
1.94353
3.15164
2.79462
3.19309
1.93101
3.85307
4.17882
3.46635
473414
-1.44800
-1.41932
-2.48554
-0.88104
0.17806
-0.93958
-1.63713
-1.22901
-1.57876
-2.69460
-0.20818
-0.58449
-1.59252
-0.64255
0.36175
1.35759
0.13314
0.94870
-1.14734
-1.40874
-1.02042
-0.87235
-1.96892
0.32834
-1.86369
-2.90196
0.42252
1.18317
-0.67038
-2.70412
1.35843
-0.58774
-1.98652
0.55436

o
- SPh
4.37

-0.06472
-0.39184
-1.28609
-1.47847
-0.41098
-0.70827
-1.79187
0.72210
0.00664
-0.05934
-0.68990
1.43455
148771
2.10797
1.86370
2.89390
1.78830
1.21877
-0.42900
-1.32713
-0.23564
0.76508
0.57624
1.64350
1.01351
1.86954
0.14194
1.21331
0.41258
-1.71860
-1.55304
-2.46791
-2.21301
-2.44994
-2.38767
-2.73727
-2.11773
-2.94373
-0.67278
0.65240
1.02227
1.35133
2.08093
0.47706
2.42740
1.04947
2.79229
2.33682
296742
3.61318
-1.94526
-2.16911

lonic cyclisation of 4.20 — transition state
4.36 in benzene

52

-1436.4179170

ITIITITITOIOITIOOOOMWIOIOIIOIIOIIIIOIIOIIOIIIOIIOIIOOOOZZOO0OO00

1.36917
2.27016
1.81131
0.52222
2.79736
0.47589
2.02453
1.45674
4.12300
4.27564
4.15938
5.22585
5.08760
5.11655
6.61447
7.39946
6.76907
6.74157
-0.59486
-1.52652
-0.68169
-0.34923
-0.16751
0.56274
-1.53482
-1.35404
-2.43902
-1.73233
3.09645
1.44190
2.09745
1.14933
0.21668
-0.65158
-0.29623
-0.04892
0.70322
-1.25767
-1.30519
-2.93637
-3.40148
-3.54970
-3.68526
-3.97851
-3.35622
-4.13541
-3.55011
-4.28641
-4.08817
-4.35769
-4.63158
-1.43645

116214
-0.05661
-0.27293
0.11560
-0.11880
1.17942
-0.81405
1.99417
-0.67722
-1.51743
-1.08046
0.36034
1.15674
0.82167
-0.25821
0.48953
-1.04046
-0.71248
2.15831
1.61831
2.62751
3.21156
2.70655
3.76213
4.16449
4.93168
3.61766
466791
0.05298
-1.32835
-2.19247
-1.30783
-1.47515
-0.92012
0.13415
-2.70692
-3.48730
-2.87330
-3.82747
-2.83664
-1.12837
-0.49131
-0.40155
0.83129
-1.04379
0.91210
-0.87907
1.53582
1.30557
1.45385
2.56163
-2.06827

1.33077
1.19765
-1.13717
-0.63627
-0.16457
0.32683
-2.22862
2.23613
-0.35625
0.33639
-1.36989
-0.15573
-0.89253
0.83146
-0.29307
-0.16342
0.45532
-1.27960
0.25325
0.04756
1.23522
-0.82337
-1.77729
-0.57334
-0.94812
-1.70379
-1.22885
0.00263
1.89926
1.50236
1.35216
2.55695
0.61459
0.98161
-1.34506
0.01728
-0.00523
-0.78178
-1.30504
0.20548
0.08396
-1.15525
1.24748
-1.22546
-2.06747
1.17204
2.21140
-0.06456
-2.19485
2.08458
-0.12124
-1.50456
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Appendix

lonic cyclisation of 4.20 — products 4.24 and

4.37 in benzene

52

-1436.4979773

ITITITOIOITOOOOOWIOIOIIOIIOIIIIOIIOIIOIIIOIIOIIOOOZZOOOONO

-1.27020
-2.07929
-1.79431
-0.37308
-2.67403
-0.34821
-2.09436
-1.44535
-4.09901
-4.64291
-4.34645
-4.48154
-3.91338
-4.17323
-5.97938
-6.24621
-6.55446
-6.29237
0.55659
1.54489
0.62873
0.06649
-0.01213
-0.94162
1.01069
0.66745
2.01571
1.07900
-2.86954
-1.10390
-1.67394
-0.61873
-0.05376
0.93183
0.34036
0.02173
0.21042
-0.08626
0.00967
3.29876
3.50419
3.06394
4.10850
3.18966
2.61252
4.24356
4.46619
3.77754
2.82621
4.71083
3.87667
-0.27535

0.34615
-0.91338
-0.40127
-0.42513
-0.74421

0.54223
-0.08943

1.04394
-0.49070
-1.24474
-0.62882

0.91612

1.63704

1.05214

1.16519

2.17380

0.45851

1.04776
1.68280
1.32968
2.04854
2.78844

2.39013

3.08604
3.98710
477527
3.68709
4.40776
-1.04140
-2.10222
-3.00686
-2.22621
-1.81524
-1.73820
-0.11518
-2.91587
-3.90053
-2.79445
-3.66170
-1.83730
-0.58635
-0.75278
0.65341
0.25856
-1.69795

1.65825
0.81358

1.47829
0.08797
2.59679
2.26540
-1.84273

-1.53844
-1.21155
1.09894
0.53416
0.12224
-0.57182
2.23997
-2.52612
0.26753
-0.30960
1.32154
-0.18984
0.40651
-1.23171
-0.04256
-0.36233
-0.64709
0.99824
-0.55351
-0.24816
-1.57964
0.37804
1.39577
0.07078
0.35595
1.02895
0.66258
-0.65095
-1.94861
-1.15914
-0.93800
-2.12924
-0.04838
-0.52543
1.29555
0.96868
0.54377
2.28925
2.93247
-1.68363
-0.47277
0.85815
-0.77865
1.80583
1.14248
0.17097
-1.78979
1.47472
2.81513
-0.11144
2.21338
277478

SPh
I‘Dr
Os N =
X
N (¢}
Pr o

4.22

PN 0
N
Pr

4.23

SPh

- SPh
4.25
= PN

4.24

Radical cyclisation of 4.22 — starting species
4.22 in benzene

52

-1436.3403354

IITITITIOIOITOOOOOWIOIOIOIIOIIIIOIIOIIOIIIOIIOIIOOOZZOOOONO

2.51442
1.44924
2.93266
3.61359
1.98769
3.48950
3.23665
2.45915
1.37857
0.42450
1.16843
2.27629
3.23304
2.47867
1.62963
2.27247
0.67460
1.43894
4.49553
4.80246
4.01106
5.69226
6.12177
5.33760
6.74216
7.59577
7.11128
6.32629
1.05719
0.32259
0.02959
0.74371
-0.85474
-0.75157
-1.99141
-2.77773
-2.31309
-1.43290
-3.43828
-4.87096
-5.69299
-5.17541
-6.80528
-5.46133
-6.29617
-4.53143
-7.10936
-7.44020
-6.52975
-7.98015
-2.79828
4.35641

-0.98285
0.08518
1.29333
0.02605
1.32363

-1.00043
2.28202
-1.81623
2.60296
2.39308
3.15902
3.42756
3.58879
2.84998
4.76359
5.35313
4.61460
5.35235

-2.06925

-2.24574

-2.96955

-1.69615

-0.76113

-1.51030

-2.80276

-2.53297

-2.98966

-3.73688
0.28890

-0.52078

-1.47822

-0.72776
0.40167
1.19848
0.32599
1.04631
-0.68948
-1.22153

-2.01145
-1.00997
-0.55189
-0.69197
0.23025
-0.81514
0.08240
-1.04859
0.54634
0.58351
0.32545
1.14981
-0.22199
-0.07081

-0.49034
-0.31860
1.21241
1.38662
0.22346
0.48482
1.88020
-1.37192
-0.13548
-0.62358
0.78214
-1.05453
-0.55122
-1.96217
-1.40772
-2.06322
-1.91876
-0.50684
0.46340
1.49686
0.08586
-0.40572
-0.03307
-1.42306
-0.40193
-1.02516
0.60976
-0.78726
-1.31687
0.55813
0.12225
1.54787
0.70039
1.43254
0.00690
0.21679
-1.04262
-1.40325
-0.42478
-0.05024
-1.08102
1.27306
-0.78911
-2.10716
1.56177
2.06818
0.53287
-1.59305
2.59181
0.76042
-1.90082
2.16378
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Radical cyclisation of 4.22 — transition state

cyclisation in benzene

52

-1436.3236327

IITIITOIOIOOOOUWIOIOIIOIIOIIIIOIIOIIOIIIOIIOIIOOOZZOOO0ON

1.60080
1.62562
1.87491
0.91811
2.34549
1.16381
2.14895
1.87450
3.22804
2.74649
3.32942
4.59675
5.07309
4.46966
5.47323
6.46466
5.02894
5.59842
0.95103
0.07789
0.71775
2.17418
2.42939
3.01953
1.91835
2.79876
1.08937
1.66623
2.13471
0.16489
0.21600
-0.35823
-0.60426
-1.17856
0.49759
-1.07186
-0.70020
-2.07023
-1.90987
-3.79182
-3.91176
-4.20469
-3.66091
-4.23147
-4.40501
-3.69753
-3.42714
-3.97618
-4.45566
-3.50248
-3.99796
-2.08847

1.02777
-0.49111
-0.55144

0.56430
-0.97870

150128
-1.04971

1.72650
-2.13064
-2.88022
-2.56140
-1.75573
-1.05608
-1.22681
-2.98854
-2.71241
-3.67396
-3.53216

2.93018

3.03883

3.37698

3.60044

3.08200

3.47559

5.08006

5.55943

5.21232

5.60640
-0.82113
-1.01745
-2.10842
-0.66912
-0.60552

0.31662

0.96456
-1.55829
-2.57705
-1.23872
-1.80534
-1.71271
-0.66498

0.69188
-1.18830

1.52153

1.09323
-0.35766
-2.24136

0.99806

2.57515
-0.77002

1.64420
-0.17397

1.17158
1.17274
-1.20390
-1.04486
0.00216
-0.03242
-2.28775
2.12976
0.12622
0.76653
-0.87101
0.68709
-0.00534
1.63723
0.88604
1.24774
1.61254
-0.05392
-0.25171
-0.90182
0.71608
-0.87065
-1.80023
-0.18795
-1.13886
-1.56904
-1.83919
-0.21497
2.07632
1.14043
1.18987
2.03534
-0.10037
-0.02513
-1.95844
-0.99189
-0.93639
-2.03872
-2.95668
-1.51548
-0.07571
-0.21982
1.19224
0.89693
-1.20700
2.30902
1.29563
2.16215
0.77909
3.29223
3.03173
-2.27760

Radical cyclisation of 4.22 — intermediate
4.23 in benzene

52

-1436.3557025
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-1.92479
-2.43863
-1.17314
-0.16129
-2.37976
-0.67103
-0.91899
-2.54346
-3.59729
-4.26377
-3.31286
-4.29025
-3.58711
-4.52310
-5.56227
-6.05203
-6.27444
-5.33812
0.08011
1.10149
-0.39300
0.10192
0.58237
-0.92969
0.84192
0.92334
1.85316
0.32066
-3.46636
-1.47861
-1.85615
-1.45355
-0.07351
0.65812
0.79447
0.36775
0.15016
1.36876
1.43666
3.10212
3.26061
3.11378
3.55287
3.23213
2.90779
3.69557
3.65856
3.52778
3.10506
3.92354
3.62564
1.16979

0.72265
-0.68051
-0.62616
-0.29188
-0.87720

0.85664
-0.65961

1.56235
-0.96662
-1.69503
-1.35381

0.38724

1.08767

0.77936

0.28033

1.25032
-0.41119
-0.08584
2.10036
1.86623

2.69638
2.86764
2.25342

3.04065
4.19319
4.71498
4.03157
4.85009
-0.78352
-1.67700
-2.68930
-1.47823
-1.51205
-1.24083
-0.02949
-2.76527
-3.69893
-2.79307
-3.78193
-2.42636
-0.70120
-0.27721
0.23132

1.07030
-1.00191

1.57815
-0.09919
2.00114

1.39247
2.29735
3.05068
-2.06622

-1.58262
-1.25656
0.76244
-0.33353
0.19664
-1.08783
1.95456
-2.21306
0.99107
0.51969
1.97104
1.13127
1.59305
0.13550
1.96661
2.06388
1.50874
297161
-1.17544
-1.49278
-1.95800
0.14329
0.91258
0.46565
-0.01002
0.94503
-0.39306
-0.71093
-1.59798
-1.93495
-1.78278
-3.00748
-1.28832
-2.06354
0.11587
-0.60110
-1.10857
0.48134
0.93133
-0.13910
0.28274
1.60628
-0.71275
1.92341
2.38586
-0.38480
-1.73972
0.92965
2.95015
-1.16369
1.18101
1.27128
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Radical cyclisation of 4.22 — transition state

C-S cleavage in benzene

52

-1436.3453638
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-2.00798
-2.40760
-1.06731
-0.12014
-2.27298
-0.74674
-0.77887
-2.71307
-3.45618
-4.12926
-3.12716
-4.16179
-3.44953
-4.44144
-5.39624
-5.89476
-6.11713
-5.12552
-0.11167
0.93059
-0.62375
-0.18218
0.32300
-1.23235
0.45691
0.46854
1.48874
-0.09176
-3.43949
-1.41582
-1.70249
-1.46794
0.01252
0.64642
0.83465
0.63383
0.64290
1.25320
1.53486
3.48797
3.37416
3.11723
3.52623
3.00394
3.00211
3.43519
3.71842
3.16805
2.79250
3.56659
3.08639
1.14682

0.54352
-0.88262
-0.66397
-0.31194
-1.03198

0.78071
-0.59773

1.32196
-1.10205
-1.85936
-1.44091

0.24848

0.97768

0.59040

0.16471

1.13224
-0.55483
-0.15297

2.08524

1.93440

2.61547

2.88528

2.32802

2.98476

4.25994

481338

416791

4.85400
-1.06606
-1.83715
-2.86411
-1.70226
-1.52488
-1.19856

0.02735
-2.74393
-3.61975
-2.82941
-3.80435
-2.25650
-0.54376
-0.11788

0.41729

1.23461
-0.85752

1.77185

0.09050

2.18373

1.54989

2.50744

3.23933
-2.04524

-1.59482
-1.21133
0.74596
-0.40362
0.24296
-1.15946
1.92788
-2.21236
1.09173
0.67979
2.07529
1.19850
1.59794
0.19633
2.09098
2.16525
1.69402
3.10095
-1.27431
-1.57203
-2.07935
0.02316
0.81932
0.31548
-0.14863
0.79179
-0.49917
-0.88376
-1.50307
-1.89885
-1.66641
-2.98009
-1.35369
-2.18745
-0.00338
-0.74490
-1.38884
0.47002
0.84717
-0.03497
0.33663
1.64882
-0.67351
1.93984
2.43295
-0.37163
-1.68894
0.93202
2.95479
-1.15766
1.16361
1.21202

Radical cyclisation of 4.22 — products 4.24in

benzene
40

-806.5874061

ITITOIOIITOIITIOIIIIOIIOIIOIIIOIIOIZIIOOOZZO0000

0.29707
-0.08337
-0.26338
-1.17098

0.25811
-0.36453
-0.04430

1.07341

1.39065

1.30945

1.29899

2.72542

2.76134

2.77034

3.90518

4.85462

3.88350

3.88271
-0.02544
-0.94291

0.34922

1.01923

0.64297

1.91423

1.36083

2.10812

0.47358

1.75972

0.47822
-1.60673
-1.88324
-1.89637
-2.29958
-2.91374
-1.56108
-3.15423
-2.65182
-4.44910
-5.02406
-4.97510

0.44476
-1.02144
-0.55455
0.47968
-1.37623
1.21556
-0.61706
0.84554
-2.24704
-3.13646
-2.56178
-1.54081
-0.65608
-1.18460
-2.46181
-1.95041
-3.34416
-2.80399
2.61609
3.15777
3.00284
2.79272
2.35220
2.22887
4.26404
4.38507
483294
4.70779
-1.65085
-1.15377
-2.20164
-0.84970
-0.26507
0.49797
1.16669
-1.06210
-1.86583
-0.84507
-1.44934
-0.05434

1.51284
1.29426
-1.03796
-0.36717
-0.09002
0.61246
-2.23413
2.36156
-0.37750
0.25414
-1.41837
-0.14662
-0.79042
0.88811
-0.44089
-0.27621
0.20411
-1.47862
0.39921
0.15060
1.34842
-0.70087
-1.63024
-0.41943
-0.91482
-1.70033
-1.20497
0.00084
1.98127
1.46333
1.33359
2.47022
0.39059
0.87409
-1.11554
-0.55307
-1.09095
-0.75247
-1.44391
-0.22616

Radical cyclisation of 4.22 — products 4.25in

benzene
12

-629.7431433
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-2.23859
-1.53711
-0.14683
0.55154
-0.14689
-1.53720
-3.32135
-2.07227
0.39209
0.39193
-2.07238
2.31327

0.00003
1.20175
1.21039
-0.00006
-1.21043
-1.20169
0.00009
2.14410
2.15074
-2.15083
-2.14404
-0.00000

0.00000
-0.00001
0.00001
-0.00001
-0.00001
0.00002
0.00000
-0.00001
0.00002
-0.00002
0.00002
0.00000
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Appendix

Scheme 4.7

Me\©/Me

lodo-m-xylene 4.43in benzene

18
-321.5822874
-3.27884
-2.58373
-1.18681
-0.52099
-1.18661
-2.58356
-4.36212
-3.12450
-3.12415
1.62271
-0.47060
0.17028
0.17029
-1.18969
-0.47103
0.16984
0.16980
-1.19027

TITITOIIITOTIIITIOOOOOON

Me\©/Me

-0.00020
1.20071
1.23054
0.00001

-1.23058

-1.20097

-0.00025
2.14050

-2.14087

0.00005

-2.55398

-2.65497

-2.65497

-3.37302
2.55407
2.65516
2.65522
3.37299

Radical anion A3 in benzene

18

-321.6512155
3.93898
3.24948
1.84785
1.22920
1.84777
3.24940
5.02324
3.79777
3.79764

-2.31150
1.05527
0.40417
0.40500
1.71598
1.05542
0.40323
0.40625
1.71618

ITITOIIIOTIIITIOOOOOO

-0.00006
1.21084
1.23178
0.00002

-1.23179

-1.21092

-0.00010
2.14841

-2.14853

0.00001
-2.51331
-2.55732
-2.55838
-3.38220
2.51335
2.55741
2.55846
3.38221

-0.00002
-0.00001
0.00000
0.00001
0.00002
-0.00001
-0.00004
-0.00000
-0.00001

-0.00001

0.00002
-0.87955
0.87958
0.00003
0.00002
0.87958
-0.87955
0.00007

-0.00108
-0.00064
0.00042
0.00093
0.00051
-0.00050
-0.00188
-0.00114
-0.00085
0.00024
0.00096
0.87635
-0.87501
0.00172
0.00101
-0.87356
0.87780
-0.00056

Scheme 4.9

/K@“‘i
Me d\ Q
MeX H NMe,

Me

Neutral complex 4.53in DMF - Method A/B

27
-1081.4834832
-3.63144
-3.75586
-3.64035
-4.47457
-2.36875
-2.19095
-1.22679
-2.21320
-2.98284
-1.38343
0.25372
-1.62055
1.26562
1.93565
3.35716
3.85352
3.93993
3.34027
1.95881
0.93733
2.44180
2.51397
1.21809
1.15011
1.75869
0.20489
0.51246

AIIITIOIIIOIIIOOOOIOIIIOZIIIO

.

lodobenzene 4.1 in
12

-242.9682233
2.64531
1.25223
0.57437
1.25222
2.64527
3.34252
3.18144
0.71162
0.71156
3.18142
4.42555
-1.55628

TITIITITITOOOOOO0

-0.50075
-1.33954
0.43296
-0.51220
-0.60556
-1.80740
-1.75784
-2.70255
-1.90709
0.35336
-0.01403

1.38981
-0.05435
-0.83173
-1.06084
-0.10253
-1.62809
-1.61716
-0.06420
0.16627
-0.64775
0.87185
-2.17123
-2.69674
-2.80461
-2.01191
2.54331

0.58763
1.28111
1.14585
-0.11182
-0.12223
-0.90571
-1.41173
-0.27220
-1.65705
-0.08887
-0.64607
0.59744
-0.86717
0.12040
-0.38051
-0.55335
0.34981
-1.32094
1.44679
1.76423
2.23495
1.33277
0.30749
-0.64882
1.01585
0.68649
-0.35258

DMF - Method A/B

-1.20411
-1.21321
-0.00002
1.21321
1.20413
0.00001
-2.14575
-2.15110
2.15107
2.14576
0.00004
0.00000

0.00000
-0.00001
0.00000
0.00000
-0.00001
0.00001
0.00000
-0.00000
0.00001
-0.00001
0.00002
0.00000
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Radical cation complex 4.58in DMF - Method

A
27

-1081.3428081

AIITOIIIOIIIOOOOIOIIIOZIIIO

I@

e

Radical anion 4.59 in

12

-3.76359
-3.80707
-3.55731
-4.71713
-2.69286
-2.80009
-1.95294
-2.80261
-3.72805
-1.66189
0.59821
-1.36650
1.43198
1.88987
3.20594
3.04909
3.64136
3.91341
0.85736
-0.07969
1.22474
0.65090
2.09596
2.83446
2.44392
1.15532
1.07991

-243.0754418

TIIITIIITOOOOOON

3.64561
2.24659
1.61468
2.24663
3.64564
4.33623
4.19115
1.69441
1.69446
4.19122
5.41963
-2.33213

0.09866
-0.51501
1.13248
0.03596
-0.39313
-1.76712
-1.98869
-2.45303
-1.88898
0.35764
-0.24458

1.49106
0.01958
-1.07217
-0.60335
0.27414
-1.39402
-0.34614
-1.34912
-1.70948
-2.11326
-0.43715
-2.30251
-2.09584
-3.14701
-2.59088
2.63032

0.77174
1.67320
1.03861
0.24507
-0.10095
-0.57718
-1.22399
0.27245
-1.13847
-0.41662
-1.12871
-0.13437
-0.71844
0.10499
0.70782
1.33993
1.32167
-0.08332
1.19561
0.76017
1.88444
1.76160
-0.77246
-1.54995
-0.17349
-1.25141
-0.12116

DMF - Method A

-1.21088
-1.22152
0.00002
1.22155
1.21087
-0.00002
-2.14790
-2.15461
2.15464
2.14786
-0.00003
0.00000

-0.00014
0.00032
0.00052
0.00032

-0.00014

-0.00036

-0.00032
0.00049
0.00049

-0.00032

-0.00072

-0.00005

N

K
Me.__OH

MeX

Me

(0]

*“NMe,

Radical complex 4.60 in DMF - Method B

28

-1092.9131822

TAIIIOIIIOIIIOOOOIOIIIOZIIIO

(2

-2.81033
-3.27667
-3.33023
-2.86277
-1.40942
-0.54704
0.44402
-0.96359
-0.48474
-0.95905
-0.04916
-1.49564
-0.70550
-1.84419
-2.71486
-2.99797
-3.62378
-2.17161
-2.58741
-1.93215
-3.46344
-2.91539
-1.37094
-0.81964
-2.22174
-0.71393
0.31561

2.45027

2.85784
2.36903
257135
3.94028
244292
2.75523
2.34185
2.31361
3.83775
1.76641
-1.03740
1.39572
-1.47161
-1.86038
-2.69398
-2.10597
-3.01195
-3.58128
-0.60832
0.01973
-0.87525
-0.03005
-2.68153
-3.56125
-3.01029
-2.08202
-0.59836
-0.00819

-0.33002
-1.18899
0.58158
-0.45987
-0.23547
-1.36852
-1.18711
-2.27737
-1.49750
0.79998
-0.39833
1.81467
0.16964
-0.61424
0.31468
1.19125
-0.20000
0.64717
-1.07407
-1.68647
-1.67010
-0.20669
-1.81032
-1.47094
-2.41146
-2.44799
2.43781
-0.40314

Phenyl radical 4.2 in DMF - Method B

11

-231.5160855

IITIIITIIOOOOO0O0

1.21101
1.22267
0.00000
-1.22267
-1.21101
0.00000
2.14820
2.15590
-2.15589
-2.14820
-0.00001

0.63045
-0.76846
-1.39689
-0.76845
0.63045
1.32045
1.17539
-1.31991
-1.31992
1.17539
2.40379

0.00000
0.00000
-0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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Scheme 4.10
(0]

4.52

Deprotonation of 4.52 — starting species 4.52

o)
KO'Bu \
225

H ONMe; _homy @ NMe,

4.61

and KO'Bu in benzene

27

-1081.4907677

AIITOIIIOIIIOOOOIOIIIOZIIIO

-4.11082
-4.61986
-4.14733
-4.61856
-2.72300
-2.47056
-1.39684
-2.90809
-2.91147
-1.71539
-0.70109
-1.86838
1.40077
2.25686
3.16040
3.74417
3.85273
2.53737
3.15907
2.53508
3.85139
3.74282
1.46758
0.83005
2.11846
0.82906
0.50427

-0.27327
-0.66223
0.81320
-0.65281
-0.69696
-2.12621
-2.30678
-2.58860
-2.58779
0.19002
-0.24373

1.41425
0.35365
-0.72177
-0.70149
0.22391
-1.54989
-0.72231
-0.70146
-0.72224
-1.54985
0.22395
-2.04818
-2.09080
-2.92896
-2.09081
2.55081

0.00089
0.88675
0.00654
-0.88982
0.00010
-0.00096
-0.00311
0.88792
-0.88860
-0.00027
-0.00085
0.00011
-0.00030
0.00014
-1.24988
-1.26095
-1.28388
-2.14920
1.25113
2.14978
1.28590
1.26278
-0.00028
-0.89019
0.00007
0.88893
-0.00031

Deprotonation of 4.52 — transition statein

benzene
27

-1081.4684972

C

AIIITIOIIIOIIIOOOOIOIIIOZIIT

-3.84968
-4.34860
-3.93325
-4.34851
-2.44180
-2.14899
-1.06895
-2.57040
-2.56676
-1.43475
0.06117
-1.76317
1.17577
2.05088
3.48357
3.65255
4.21238
3.65213
1.82196
0.79030
2.49100
1.99849
1.82098
1.99585
2.49062
0.78951
0.42266

-0.38208
-0.78581
0.70237
-0.78828
-0.73563
-2.14997
-2.28723
-2.63922
-2.63869
0.18864
0.01741

1.40744
0.31538
-0.78664
-0.25280
0.36391
-1.06855
0.36170
-1.63493
-1.99400
-2.49991
-1.02824
-1.63710
-1.03168
-2.50162
-1.99696
2.69005

0.00007
0.88769
-0.00143
-0.88647
0.00060
0.00062
0.00281
0.88642
-0.88722
-0.00072
-0.00071
-0.00152
-0.00077
-0.00012
-0.00109
0.88585
-0.00025
-0.88965
1.25765
1.29198
1.28521
2.14976
-1.25624
-2.14953
-1.28331
-1.28864
0.00056
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Deprotonation of 4.52 — products 4.61 and

HO'Bu in benzene
27

-1081.4692339
-3.59384
-3.70492
-3.56933
-4.45899
-2.35676
-2.21063
-1.26029
-2.22345
-3.02314
-1.36677
0.26212
-1.57551
1.28255
1.93908
3.36886
3.86373
3.94402
3.36593
1.93616
0.90854
2.40597
2.49561
1.22266
1.16984
1.75503
0.20406
0.47016

AIITOIIIOIIITIOOOOIOIIIOZIIIO

-0.49645
-1.34500
0.42905
-0.48609
-0.60368
-1.78920
-1.73562
-2.69739
-1.86696
0.34722
-0.02069

1.36986
-0.03054
-0.80378
-1.02792
-0.06804
-1.59137
-1.58377
-0.03313
0.19711
-0.61129
0.90254
-2.14510
-2.66776
-2.77835
-1.98881
2.47968

0.62918
1.31326
1.20082
-0.04306
-0.12222
-0.93409
-1.46562
-0.31865
-1.66609
-0.09921
-0.68055
0.61575
-0.87444
0.12342
-0.35510
-0.52415
0.38432
-1.29542
1.44941
1.74746
2.24941
1.34269
0.30061
-0.65785
1.01533
0.66584
-0.36989

(0]
Me Me m
8 NMe,
K

4.43 4.61

Neutral complex 4.43 and 4.61 in benzene

30

-1169.4058004
2.75646 0.14492 -0.81912
3.67501 -0.61011 -0.11799
3.67219 -2.06041 -0.08181
2.88427 -2.41813 -0.74309
4.63606 -2.46253 -0.41355
3.48544 -2.42591 0.93640
1.88854 -0.51024 -1.46874
0.60501 1.63148 1.58430
0.06801 0.38858 1.23068
-1.15158 0.39169 0.54202
-1.84832 156650 0.22297
-1.27253 2.78028 0.61291
-0.05560 2.81600 1.28540
155984 1.65472 2.09646
-1.79625 3.70265 0.38678
0.37594 3.76640 1.57666

-1.97647 -1.48381 -0.06483
0.80675 -0.87123 1.58060
0.19920 -1.50808 2.22899
1.04689 -1.42619 0.67094
1.74175 -0.63123 2.08751
-3.16791 156710 -0.50142
-3.08200 1.09877 -1.48521
-3.91798 1.00229 0.05672
-3.52821 258735 -0.63129
465449 0.03452 0.72014
450423 -0.22107 1.77842
5.67377 -0.26466 0.44707
455424 1.11310 0.59732
0.79899 1.74162 -1.67571

AITITIOIIIOIIIOTIITOOOOOOOITIITIITOZO
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Appendix

4.46

Triplet complex 4.46, 4.62 and Kl in benzene

30

Ki

Me\©/Me §

0]

* “NMe,

4.62

-1169.3863592

AITITOIIIOIIIOTIIITOOOOOOOIITIOZO

-2.85334
-3.62545
-3.30924
-2.33297
-4.07576
-3.28200
-1.84220
0.35285
0.34451
1.53421
2.70891
2.67520
1.50795
-0.55476
3.56799
1.49936
0.59071
-0.88005
-0.69454
-1.12673
-1.73037
3.93272
3.67724
4.32777
4.71444
-4.80509
-4.68432
-5.68713
-4.93412
0.67749

1.16624
0.42494
-0.97872
-1.22494
-1.62522
-1.12613
0.90991
2.82967
1.68439
0.98943
1.28956
2.44540
3.20354
3.41732
2.74526
4.09266
-2.32324
1.22149
1.21142
0.19884
1.87519
0.42178
-0.61979
0.46508
0.74616
0.98762
0.96313
0.40478
2.01677
0.40920

0.81818
0.05152
-0.23363
0.18179
0.19872
-1.31559
1.41959
-0.33764
-1.14879
-1.20953
-0.55064
0.24581
0.34854
-0.23993
0.78597
0.96842
0.07870
-1.89047
-2.96647
-1.59038
-1.68834
-0.67666
-0.46703
-1.69385
0.01114
-0.58949
-1.67521
-0.31643
-0.25975
1.78245

Scheme 4.11

Ci o
O NMe, * A

H” “NMe,
4.61 4.52

9 oe

4.63

OK

MezN)Kﬁ

NMe,

H

Formation of 4.63 — starting species 4.61 and

452 in benzene

24

-1096.3073305
-2.75173
-3.49920
-2.12349
-3.29039
-1.90243
-2.56415
-1.81999
-3.34855
-3.03514
-0.55375
-0.06908
2.08198
1.23040
0.41046
0.67998
1.75336
0.31170
0.18161
-0.91943
-1.66794
-1.07691
-1.03606
2.31247
0.86212

TOITIOIITIIOZOXOOIIITOZIIITO

-0.62803
-1.42668
-0.63527
0.32595
-0.81656
-0.74742
-0.90912
-1.50975
0.23359
-1.12149
-1.17764
-1.76177
1.29293
1.92741
1.92798
1.85038
2.86083
1.06959
2.33548
1.73212
3.39196
2.18056
0.78928
1.28359

1.03220
1.11207
1.92170
0.97185
-0.12895
-1.40726
-2.18765
-1.49827
-1.55801
-0.05737

1.10966
-0.07872
-0.87503
-0.03094
1.39712
155723
1.82725
1.86083
-0.44301
0.07692
-0.21370
-1.51591
-0.57329
-1.91024

Formation of 4.63 — transition state in

benzene
24
-1096.2951509
-2.43393
-2.81352
-1.76800
-3.29004
-1.69161
-2.44185
-1.77040
-2.88467
-3.25582
-0.36085
0.24483
2.50249
0.58363
0.00293
0.55981
1.64328
0.29407
0.17587
-1.43065
-1.96020
-1.68660
-1.77332
1.81487
0.02828

TOIIITOIIIOZOXO0OOIITIOZIITIO

-1.72298
-2.68937
-1.88118
-1.11600
-1.04598
-0.72339
-0.27707
-1.62594
-0.01978
-0.72008
-1.09389
-1.36540
1.12623
2.03627
2.13137
2.04883
3.09840
1.32688
2.21780
1.48205
3.22151
2.11175
0.89426
1.07383

0.93357
0.58363
1.77936
1.24950
-0.11654
-1.30703
-2.03949
-1.74375
-1.09001
-0.01549
1.01888
-0.10958
-0.88465
-0.00813
1.32640
1.26629
1.75900
1.97013
-0.06838
0.55355
0.27844
-1.09916
-0.84286
-1.82754
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Formation of 4.63 - product 4.63 in benzene

24

-1096.3224629

TOIIITOIIITOZOXOOIIITOZIITIO

2.04604
1.94527
1.40651
3.08698
1.67521
2.72610
2.34486
3.14789
3.52729
0.39281
-0.44383
-2.90038
-0.05321
0.19247
-0.59638
-1.63241
-0.56222
-0.24449
1.58638
2.06350
1.67319
2.15144
-1.32276
0.64802

-2.09262
-3.06758
-2.07216
-1.95773
-1.01183
-0.62381
0.01225
-1.52432
-0.09498
-0.56605
-1.12120
-0.83477
0.69758
1.90079
1.92878
1.69620
2.93374
1.21524
2.18961
1.47358
3.18520
2.18938
0.57175
0.84378

-0.86077
-0.37194
-1.73902
-1.16047
0.04271
0.97061
1.76088
1.42644
0.44541
0.04542
-0.68180
0.04744
0.87823
0.01747
-1.19694
-0.94846
-1.62782
-1.96256
-0.24899
-0.94284
-0.69338
0.68679
1.25184
1.71863

K
MezN)Kﬁ

KO'Bu

—> MeyN

-HOBu

o®

oK o
)\(m(

NMe,
4.64

Deprotonation of 4.63 — starting species 4.63
and KO'Bu in benzene

39

-1929.3495378

AIIIOIIIOIIITIOOOIOIIIOIIIOZOXOOIIIOZIIIO

-1.97233
-2.11677
-2.94353
-1.47328
-1.14353
0.28964
0.87718
0.47545
0.62731
-1.74540
-2.98011
-3.80385
-0.89526
-0.71873
-1.97374
-2.62435
-1.78377
-2.49984
0.16643
-0.27084
0.37141
1.10978
-1.46038
0.12479
2.36366
3.57131
4.72840
5.70991
4.73602
457014
3.60373
456064
3.42174
2.80806
3.83721
3.04223
3.82817
4.79872
0.89024

3.41002
3.70446
3.22193
4.22550
2.21618
247169
1.55729
3.05396
3.05918
1.00457
0.91999
-1.28213
-0.28691
-0.54418
-0.70219
-1.36790
-1.14892
0.25437
0.39509
1.40369
0.02689
0.45421
-1.34606
-0.07834
-0.53192
0.09697
-0.92617
-0.45808
-1.47669
-1.64370
0.86679
1.37195
0.16933
1.61802
1.10308
1.85555
0.57588
1.61785
-2.43547

-0.23503
-1.28007
0.21505
0.29076
-0.13940
-0.25261
-0.29953
-1.16090
0.60643
-0.12845
-0.22226
-1.24807
0.06055
1.52740
2.24083
1.67209
3.22091
2.39748
2.20256
2.29997
3.21222
1.65272
-0.56021
-0.28759
-0.23782
-0.41287
-0.42471
-0.56171
0.52141
-1.23620
-1.75088
-1.92447
-2.57398
-1.76180
0.72843
0.74828
1.68764
0.62201
0.10169
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Deprotonation of 4.63 — transition statein

benzene
39
-1929.2931514
-2.62035
-2.44118
-3.52563
-2.77657
-1.50149
-0.31595
0.57818
-0.17483
-0.44031
-1.34929
-1.95433
-2.81676
-0.44235
-0.48545
-1.79418
-2.12630
-1.74797
-2.54773
0.13635
-0.46447
0.30036
1.10751
-0.46340
0.82393
1.91301
3.07697
2.72826
3.62514
2.25401
2.00582
3.84336
4.80312
3.25790
4.03087
3.96168
421471
3.41945
4.88916
0.47645

AIITOIIITOIITOOOIOIIIOIIITOZOXRXOOIIIOZIIIO

1.86386
1.42109
1.42100
2.93815
1.66761
2.38274
2.04276
2.20283
3.45850
0.34357
-0.57209
-1.94498
0.05867
0.99705
1.08622
0.08336
1.67893
1.54915
2.29897
3.02790
2.71340
2.19926
-1.26368
0.22344
0.11750
-0.07144
-0.33903
-0.58738
0.53654
-1.15737
-1.27876
-1.42369
-2.19507
-1.13513
1.17656
1.36445
2.04644
1.06893
-1.92407

-1.96883
-2.95790
-1.55515
-2.09135
-1.06043
-1.53400
-1.02156
-2.61078
-1.38220
-0.59065
-1.21636
0.82999
0.52927
1.66247
2.27262
2.55719
3.19194
1.60766
1.54020
0.97228
2.54175
1.05210
0.92742
-0.05894
-0.65417
0.11128
1.58137
2.15758
2.03198
1.64672
-0.44937
0.05574
-0.31428
-1.51741
0.00390
-1.04329
0.38497
0.57538
-1.34928

Deprotonation of 4.63 — products 4.64 and

HO'Bu in benzene

39

-1929.3380828

ITXIIITIOIIIOIIITIOOOOIIIOIIIOZOXRNOOIITIOZITIITO

-3.46651
-4.14086
-3.62717
-3.73094
-2.06409
-1.82387
-0.76492
-2.42105
-2.06743
-1.65711
-2.25655
-2.88579
-0.70116
0.20109
0.24013
0.27889
1.13043
-0.64685
0.19273
-0.71316
1.06258
0.27792
-0.41632
2.10159
3.44401
3.58931
4.61308
291225
3.33091
4.32996
5.38209
4.06044
4.20218
3.78070
3.62572
3.13128
4.81926
0.13907
1.51508

1.81716
1.18553
159715
2.86487
1.60509
1.95392
1.80739
1.34476
3.00826
0.24604
-0.72283
-1.81804
-0.05212
0.89332
0.72884
-0.33270
1.22072
1.17549
2.30324
2.82665
2.77136
2.41615
-1.31160
-0.01730
-0.02548
-1.09923
-1.13562
-0.88667
-2.07993
-0.33843
-0.36802
-1.30953
0.42519
1.35009
212211
1.56746
1.39031
-1.56346
0.25840

-0.32656
-0.92646
0.73243
-0.50117
-0.65499
-2.04940
-2.28235
-2.74455
-2.21365
-0.37151
-1.07186
1.09565
0.57946
1.22138
2.66906
2.90461
3.07257
3.15016
0.86234
1.18997
1.33577
-0.21762
0.89056
-0.60398
-0.12282
0.95657
1.33836
1.78893
0.54931
-1.32137
-1.02849
-1.74466
-2.09217
0.45332
-0.30435
1.30646
0.79170
-1.61718
0.14739
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Appendix

Me Me
MezN)\(

4.43

Neutral complex of 4.43 and 4.64in benzene

42

oO®

OK lelc)
o -OK

NMe,

4.64

-2017.2699655

ITIOIIIOIIIOIIIOIIIOOOOOOXROIIIOZOXRNOOIIIOZ

-2.23797
-1.00479
-0.89830
-1.02579
-0.12234
-2.42086
-2.54421
-4.72588
-2.47685
-2.16996
-0.92217
-0.11692
-0.67580
-0.96687
-2.76741
-0.78860
2.13667
2.30730
2.38576
2.28814
2.12011
2.05397
2.08079
2.05242
1.93651
2.76201
2.42582
3.40874
1.67881
2.29150
2.38145
1.62909
3.36033
2.23612
-3.24517
-3.42360
-3.00321
-4.16931
-2.49647
-341741
-1.69658
-2.61882

-1.38573
-1.31280
-0.30717
-2.02787
-1.54367
-0.23910
0.90560
1.24910
-0.26010
-1.45990
-1.30330
-1.09421
-2.23193
-0.48698
0.83828
1.88607
2.65352
1.26443
0.63887
1.34190
2.72915
3.38349
3.16051
3.29439
4.46027
-1.46317

0.51843
0.04895
-0.27486
1.20101
0.67485
-0.10981
0.20714
1.40557
-1.81656
-1.04252
-2.75605
-1.96175
-2.72811
-2.74411
-3.13467
-3.38197

1.66632
2.42541
2.83419
3.25404
1.79769
0.81517
1.48299
0.25142
-0.56532
-1.31367
-2.04654
-1.33607
-2.57231
-2.78759
-1.27895
-0.07518
-1.30282
-1.28742
-0.03518
1.17401
1.10042
-0.12347
-2.25970
2.02327
-0.15809
0.03435
-2.58873
-2.67733
-2.66311
-3.42729
2.51899
2.62349
2.65044
3.31399
-2.22845
-2.98976
-2.73490
-1.66155
1.19005
0.60610
0.55569
2.06207

Me .\ Me
O
MeyN

4.46

Triplet complex of 4.46 and 4.65 in benzene

42

Kl o0®
OK

NMe,

4.65

-2017.2898503

ITIOIIIOIIIOIIIOCIIIOOOOOOXROIIIOZOXRNOOIIIOZ

-2.12251
-1.84445
-2.42021
-2.12543
-0.78022
-2.03703
-1.64737
-2.99167
-2.42044
-3.06286
-3.13441
-2.15892
-3.42069
-3.87168
-2.08853
0.44728
3.12861
3.60871
3.28921
2.54419
2.07125
2.36518
3.35187
147126
1.99556
1.29865
4.40385
5.42935
3.96212
4.43336
2.27730
2.01004
3.17409
1.47145
-4.22698
-5.14518
-4.33058
-4.11418
-1.53814
-1.98335
-1.71833
-0.45198

0.46575  1.96555
155966 2.87988
2.44059 2.60182
1.24671 3.88710
1.83435 2.88117
0.79630 0.60850
1.96978 0.26834
252895 -1.82511
-0.13427 -0.44037
-1.33750 -0.16539
-2.28577 -1.26312
-2.37278 -1.73836
-3.25804 -0.85783
-1.98771 -2.02136
0.14148 -1.64624
0.67784 -0.97598
244639 -0.92254
1.14034 -0.73395
0.56023 0.47558
1.11420 1.49604
241390 1.26004
3.06999 0.06449
2.96694 -1.84891
2.90908 2.01691
4.07591 -0.09753
-2.43505 -0.22792

0.40337 -1.77903
0.24509 -1.43838
-0.57947 -1.96035
0.96225 -2.71507
0.37019 2.77676
-0.66616  2.55880
0.36126  3.40147
0.84080 3.34216
-1.35773 0.70790
-1.13594  0.14459
-2.35059 1.15244
-0.62742 1.50622
-0.79731 2.41814
-1.07389 3.37697
-1.58872  1.69477
-0.69834  2.54637
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o

S f
KO'Bu
Me,N 4

—> MeyN

NMe,
4.63

Deprotonation of 4.63 — starting species 4.63

-HOBu

4.66

and KO'Bu in benzene

39

-1929.3539175

AIITOIIIOIITOOOIOIIIOIIITIOZOXRXOOIIIOZIIIO

-4.43257
-3.94649
-4.65253
-5.37033
-3.57352
-4.25552
-3.51564
-4.86667
-4.91472
-2.23825
-1.74538
0.82486
-1.24521
-0.99810
-2.12272
-2.47382
-1.80006
-2.96164
-0.51094
-1.25777
-0.22408
0.38077
-1.50240
-0.29548
2.21682
3.49665
3.67989
4.67055
3.55472
2.92669
3.77996
4.76396
3.01800
3.74673
4.54566
4.43562
4.37923
557251
1.01187

1.67476
2.38427
2.17350
1.33566
0.51790
-0.70096
-1.43067
-1.08986
-0.46188
0.68395
1.81060
2.28193
-0.51698
-1.15994
-1.94261
-2.59289
-2.56257
-1.31456
-0.24377
0.50855
-0.81172
0.26760
-1.40596
0.04142
0.19924
0.15399
1.22757
1.19330
2.22766
1.08729
-1.22308
-1.27523
-1.43975
-2.00520
0.40184
-0.35235
1.38479
0.36303
-2.02169

-0.00334
0.66173
-0.95325
0.43951
-0.20935
-0.63024
-0.95044
0.18963
-1.47076
-0.18479
0.00984
-0.35557
-0.34534
0.99462
1.47856
0.67760
2.31965
1.82434
2.01271
2.31629
2.90231
1.63813
-1.29984
-0.49769
-0.42761
0.09146
1.18614
1.65069
0.75441
1.96849
0.72884
1.20538
1.48537
-0.03859
-1.00958
-1.79441
-1.46100
-0.63011
-0.90442

Deprotonation of 4.63 — transition statein

benzene
39

-1929.2988349

C

AIIIOIIIOIIITOOOIOIIIOIIIOZOXRNOOIIIONOZIIT

2.39253
3.43548
1.79445
2.34296
1.87496
2.46226
2.00400
3.55354
2.26120
1.60702
1.93184
-0.19785
0.79458
1.06140
2.41585
2.59147
253741
3.16876
0.74686
1.40343
0.84495
-0.29751
0.47147
-0.54656
-1.64858
-2.36760
-3.62733
-4.23321
-3.36082
-4.23368
-2.74849
-3.28682
-3.40518
-1.83470
-1.50550
-0.57788
-1.24939
-2.04414
-1.30116

-2.66222
-2.62405
-3.10879
-3.30283
-1.35493
-0.79643
0.17642
-0.69651
-1.46183
-0.47762
-0.85431
-1.28543
0.68969
1.85216
2.35519
245234
3.33965
1.67287
1.73089
1.03123
2.71335
1.41680
1.10045
0.14906
-0.00358
-0.84187
-1.31502
-1.96165
-1.87837
-0.45685
-0.05663
-0.68498
0.78063
0.31671
-2.04257
-1.70294
-2.65229
-2.68980
2.56176

-0.75964
-0.41504
0.03469
-1.64393
-1.10913
-2.31948
-2.50255
-2.21683
-3.16467
-0.05266

1.12459
2.35034
-0.30585
0.60100
0.40787
-0.66548
0.87457
0.83329
2.01296
2.55175
2.49008
2.13059
-1.55805
0.16287

0.49220
-0.40249
0.32061
-0.32081
1.22022
0.62204
-1.66203
-2.37625
-1.39820
-2.13667
-0.80954
-1.27899
0.06544
-1.50725
-0.60563
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Deprotonation of 4.63 — products 4.66 and

HO'Bu in benzene
39
-1929.3098428
-1.79960
-2.85923
-1.76452
-1.42544
-0.96496
-0.95523
-0.25076
-1.95537
-0.62987
-1.20944
-2.35075
-4.44720
-0.23439
-0.40422
-1.41176
-1.16281
-1.42636
-2.41535
-0.64816
-1.61129
-0.62577
0.14005
0.90590
1.91072
2.75353
2.74358
4.07214
4.12409
4.18852
490161
2.58414
2.59497
3.40110
1.63241
157317
0.63878
1.68224
1.53281
2.35286

AIITOIIITOIITOOOIOIIIOIIITOZOXRXOOIIIOZIIIO

-2.44559
-2.36060
-2.47597
-3.40082
-1.37998
-1.33397
-0.56551
-1.11265
-2.30085
-0.08392
0.06821
-0.65663
0.85188
2.18873
2.97170
2.99494
4.00200
2.53785
2.19774
1.74131
3.22981
1.62929
0.68095
0.08914
-0.10785
-1.46193
-1.73607
-2.76878
-1.06648
-1.56178
-2.36554
-3.42191
-2.18576
-2.14062
-1.69485
-1.44199
-1.05461
-2.73789
2.45576

0.51207
0.82502
-0.57919
0.89374
1.00931
2.46082
2.77998
2.87736
2.86117
0.39345
-0.25063
-1.02035
0.54395
-0.02750
0.68101
1.74399
0.30606
0.56334
-1.46670
-1.72677
-1.83774
-1.97009
1.24641
0.46683
-0.15837
-0.57004
-1.26900
-1.62472
-2.12581
-0.57864
0.65708
0.37124
1.36139
1.14781
-1.53097
-1.02113
-2.41175
-1.86107
0.15176

S)
[e]

|
Me Me
Me,N

4.43 4.6

©]

K

™
OK
o®

6

Neutral complex of 4.43 and 4.66in benzene

42

-2017.2647450
2.18815 2.53121 -1.69313
290363 2.14290 -2.43053
1.18558 2.27962 -2.04551
2.28008 3.62105 -1.64894
2.39819 1.98487 -0.36220
3.72539 2.34096 0.13623
3.82647 1.96411 1.15533
452141 191208 -0.49386
3.84494 343006 0.14461
2.20849 0.52539 -0.31142
2.34638 -0.14445 -1.44443
2.06429 -0.00138 0.95311
2.14838 -1.47091 1.03568
147378 -1.98773 2.21845
0.42838 -1.67043 2.20886
150687 -3.08270 2.20553
1.92723 -1.62788 3.15067
3.55846 -1.86410 1.04158
410068 -1.42842 1.89448
3.65023 -2.95604 1.10171
402502 -1.51519 0.11570
2.01573 0.66128  2.09027
157103 -2.45155 -1.41746
0.21850 2.12978 1.25259

-1.89126 -1.73835 -0.16908
-2.09791 0.38920 -0.25958
-2.82467 1.02026 0.75804
-1.52213 1.07666 -1.33669
-2.97523  2.40909 0.67206
-1.70600 2.46527 -1.37029
-2.42502 3.12650 -0.38284
-3.53772 292178 1.44428
-1.27774 3.02389 -2.19512
-2.55953 4.20038 -0.43754
-3.43436  0.27856 1.91698
-4.16427 -0.45644 1.57004
-2.67243 -0.26350 2.48266
-3.93670 0.97426  2.58837
-0.72944  0.40755 -2.42335
0.26398 0.10637 -2.05435
-1.25333 -0.46943 -2.80911
-0.57274 1.10242 -3.24929

ITIITITOIIIOIIITOOOOOO0O " XARXROIIIOIIITOZOO0OOIIIOZITIIO
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Appendix

KI o ! o]
0@
Me._\__Me oK Me Me oK
M N)ﬁ(NMeZ MezN H
e, NMe,
o

4.43 4.63

448 4.67 _ Neutral complex of 4.43 and 4.63in benzene
Triplet complex of 4.46, 4.67 and Kl in 42
benzene -1417.9221716

42
-2017.3078987
-0.70339  3.46373  1.02403
-1.59129 3.98199 1.41065
-0.28343 2.86860 1.83103
0.02709 4.20969 0.70485
-1.02840 2.62055 -0.12087
-1.49367 3.44786 -1.24053
-1.72316  2.82808 -2.10254
-2.38759 4.02180 -0.95758
-0.70500 4.15487 -1.50856
-1.85299 150619 0.21793
-2.16227  1.29921 1.42932
-2.22831 0.61663 -0.85873
-3.22361 -0.35795 -0.54481
-3.38903 -1.36376 -1.58889
-2.42409 -1.81235 -1.82077
-4.06536 -2.13719 -1.21830
-3.80766 -0.93756 -2.50959
-451101 0.19993 -0.12221
-5.02649 0.69076 -0.95984
-5.15044 -0.60721 0.24485
-4.35996 0.92199 0.67805
-1.68335 0.62274 -1.99682
-2.05547 -1.24704  1.82587
0.82004 0.72348 -1.40163
0.45982 -2.42381 -0.05208
2.94556 -0.10066 0.80604
3.79481 -0.03879 -0.28218
2.29939 0.95128 1.41616
4.02280 1.24468 -0.79675
257014 2.22218 0.88082
3.41790 2.36139 -0.21530
468324 1.36641 -1.64976
2.11113 3.09778 1.32746
3.61473 3.34792 -0.61890
4.42205 -1.27600 -0.86640
5.16377 -1.68732 -0.17781
3.65985 -2.04217 -1.02510
491620 -1.05552 -1.81322
1.33085 0.74757  2.55227
0.30067 0.76875 2.17842
149986 -0.21692 3.03112
142937 153998 3.29742

4.01628 -0.15888 -1.25012
4.06206 -0.26151 -2.69921
3.23613 0.29919 -3.12709
5.00934 0.14388 -3.06691
3.99044 -1.30829 -3.00962
299201 047961 -0.63759
2.03547 0.91811 -1.28905
3.04412 0.67968 0.91758
2.81897 -0.68688 1.50047
1.47707 -1.16290 1.20761
1.33323 -1.26502 0.12924
1.32485 -2.14587 1.66184
0.70048 -0.48196 1.59616
220392 1.62569 1.32958
0.22541 2.21362 0.02885
-2.83738 2.09007 1.23257
-2.53469 0.72498 1.17599
-2.35843 0.15622 -0.09347
-2.47547 0.89380 -1.28021
-2.79162 225192 -1.16597
-2.97350 2.84782 0.07614
-2.97842 255182 2.20341
-2.89623 2.83964 -2.07119
-3.22219 3.90039 0.14250
-1.94287 -1.93389 -0.22604
-2.43176 -0.06457  2.45243
-3.18084 -0.85976 2.47618
-1.45217 -0.53804 2.55002
-2.58975 0.58609 3.31185
-2.27583 0.28878 -2.64304
-1.27605 -0.14219 -2.73732
-2.99381 -0.51491 -2.82155
-2.40312 1.04656 -3.41549
3.02585 -0.63613 2.94105
230977 0.03399 3.43854
292413 -1.63950 3.36320
403578 -0.27379 3.15183
5.17058 -0.70913 -0.55323
490466 -0.96686 0.46762
547809 -1.62194 -1.06872
6.01062 -0.00640 -0.56616
410469 0.89831 1.16333

ITITOIITIITOIIITOOOOO0OO0O T RARXNXOIIITIOIIITIOZOO0OOIIIOZIIIO
ITIITOIIIOIIIOIIIO IIITIOOOOOOXROIIIOZOOOIITIOZ
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Ki
Me.__\_ Me 24
\@/ MGZNM/NMez
[0}
v

4.46

4.70

Triplet complex of 4.46,4.70 and Kl in

benzene
42

-1417.8457768

ITITOIIIOIIIOIIIO IITOOOOOOXROIIIOZOO0OOIIIOZ

3.52692
3.38796
2.34059
3.99521
3.71663
2.59614
1.69713
2.64915
2.78130
1.89153
1.56319
244491
1.01462
1.48151
-0.68610
-2.82401
-2.69374
-3.19932
-3.79419
-3.90707
-3.42637
-2.44739
-4.36916
-3.51861
-0.47773
-2.03994
-2.78555
-1.31858
-1.53538
-4.27070
-3.48184
-5.13675
-4.55456
3.27938
2.46554
3.78419
3.98715
4.69512
4.95540
4.53053
5.53863
3.51661

-0.75150
-2.16867
-2.38584
-2.43326
-2.75204
0.10779
-0.21151
1.58059
1.70625
0.95222
0.03190
0.69597
1.54172
2.22693
0.63684
2.49544
1.37004
0.19308
0.00801
1.15866
2.38680
3.45472
1.08463
3.26548
-2.11709
1.42604
1.30212
0.61093
2.38156
-1.34646
-2.08680
-1.66113
-1.33107
2.96179
3.66916
2.75816
3.40017
-0.37119
0.67354
-0.54477
-0.98079
2.07970

-0.75421
-1.07363
-1.27150
-1.94386
-0.21248
-1.19887
-1.96930
-0.72074
0.73000
1.59918
1.11444
2.50685
1.88178
-0.88167
-1.29747
0.30873
1.13692
0.62566
-0.60531
-1.40078
-0.94486
0.65015
-2.38049
-1.57259
0.70651
2.49178
3.28054
2.58976
2.64360
-1.05685
-0.90500
-0.47017
-2.10986
1.25886
1.44192
2.20624
0.55601
0.02862
-0.12876
1.09620
-0.29961
-1.18122

OH o4
K
o3

NMe,

Enolate anion 4.68 in benzene

24
-1096.2939315
-2.59975
-2.85809
-1.99735
-3.52888
-1.85670
-2.67175
-2.09976
-2.97497
-3.57729
-0.59047
-0.61884
1.60274
0.55317
0.64832
1.92807
2.21180
1.82794
2.73695
0.19744
0.87984
0.18144
-0.80358
1.55644
-0.39253

TOITIOIITIITOZOXOOIIITOZITIITO

-0.51051
-1.52960
-0.57915
0.01650
0.22809
0.47591
1.08482
-0.45626
1.02252
-0.32096
-1.63155
-2.10101
0.41635
1.77790
2.39962
2.19919
347771
2.03646
2.10780
1.69510
3.19445
1.72144
-0.10345
-1.53515

112671
0.79944
2.03556
1.36255
0.11627
-1.07029
-1.77279
-1.57246
-0.79249
-0.18100
-0.77119
0.51314
-0.44793
-0.04412
-0.34354
-1.37363
-0.19967
0.30974
1.30080
2.06359
1.41569
1.46630
-1.05376
-1.70527
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|
Me\©/Me

4.43

Neutral complex of 4.43 and 4.68in benzene

42

4.68

-1417.8869054

IITIITOIIIOIIITIOIIIO IIITIOOOOOOXROIIIOZOO0OOTITIIOZ

-2.68596
-1.74823
-1.49487
-2.20522
-0.82646
-2.44255
-2.08854
-2.57448
-3.06497
-2.19338
-1.21511
-2.60837
-2.06773
-2.53876
-0.10916
2.82742
2.31424
2.16036
2.52148
3.03478
3.18361
2.95415
3.32251
3.58613
1.33294
1.95860
2.51928
0.89729
2.18556
2.37077
1.32385
2.92850
2.73822
-4.44087
-4.53526
-4.80677
-5.07194
-3.05863
-3.92733
-2.24664
-3.30667
-2.91900

OH o0®
K
MezN)\(o

NMe,

-0.73886
-1.09345
-0.20666
-1.83215
-1.53653
0.51872
147716
0.77634
-0.04339
-0.11483
-0.48376
-0.81734
0.85996
2.17310
2.16830
2.12845
0.84239
0.02519
0.43741
1.73135
2.57305
2.77909
2.07101
3.57032
-1.92596
0.39644
-0.49954
0.15086
1.18344
-0.43895
-0.70632
-1.37033
0.07603
0.26009
1.24248
-0.50359
0.25386
-1.89271
-1.67521
-2.22948
-2.70618
2.63474

1.70339
2.75597
3.33099
3.41892
2.34034
1.10045
1.89374
-0.25201
-1.28499
-2.44880
-2.13495
-3.17778
-2.94763
-0.59454
0.46421
-1.07012
-1.27145
-0.14246
1.14865
1.29178
0.19687
-1.92808
2.28030
0.32909
-0.39725
-2.66363
-2.93906
-2.74224
-3.38197
2.36169
2.52442
2.24253
3.24862
-1.67051
-2.15609
-2.36304
-0.77936
0.90591
0.29089
0.24368
1.59294
0.16535

Me._\_Me
.
(o]
T ey

4.46

Kl

OH

NMe,

4.69

Triplet complex of 4.46,4.69 and Kl in

benzene
42

-1417.8817045

ITITOIIIOIIIOIIIO IIITOOOOOOXROIIIOZOO0OOIIIOZ

-3.23299
-2.87826
-2.53445
-3.76500
-2.08334
-2.33139
-1.26045
-2.65729
-3.90677
-4.06023
-3.30469
-5.05095
-3.97047
-1.63511
0.96218
4.14899
3.87314
3.54350
3.43813
3.72354
4.07482
441973
3.66330
4.29139
0.36803
3.91677
4.75822
3.00262
4.02471
3.02552
2.12126
3.80822
2.83843
-5.05827
-5.33666
-5.90724
-4.82584
-3.96939
-4.95852
-4.08609
-3.43397
-1.05258

1.67563
2.98558
3.62766
3.42344
291661
1.11428
1.70234
-0.12363
-0.63251
-2.02179
-2.63700
-2.35949
-2.13683
-0.85094
0.74797
0.31788
-0.61345
-0.07553
1.26105
2.15856
1.68792
-0.03702
3.22618
2.39428
-1.52973
-2.10105
-2.54500
-2.56384
-2.33099
1.71422
1.18580
1.48762
2.78834
0.21816
0.14583
-0.10537
1.25250
0.85079
1.28238
-0.16359
0.81036
-1.14850

0.63355
1.15613
0.34822
1.61704
1.90876
-0.25170
-0.52328
-0.91276
-1.09731
-1.50025
-1.01705
-1.19124
-2.58617
-1.43669
-1.25501
-1.84538
-0.83234
0.39431
0.71860
-0.32255
-1.58769
-2.83488
-0.13588
-2.38063
1.26185
-1.05987
-0.52339
-0.68054
-2.12043
2.09345
2.40440
2.82079
2.11067
-1.36269
-2.42024
-0.75509
-1.12381
1.58606
1.75714
1.21536
2.54149
-0.70151
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Deprotonation of 4.68 — starting species 4.68

OH

4.68

NMe,

SIS f
~_OK KO'Bu

MeQN)\/

o®

OK o0®
xOK

-Ho®Bu  MeN

NMe,
4.64

and KO'Bu in benzene

39

-1929.3320675

AIITOIIITIOIIIOOOIOIIIOIIIOZORNOOIIIOZIIIO

3.39832
2.66422
3.72030
4.26042
2.86998
2.48699
2.24013
1.62463
3.32441
1.89011
0.66330
-0.99084
1.86848
3.02896
2.84395
1.93503
3.70037
2.77227
427916
425774
5.09634
4.47894
0.81534
0.86380
-2.58122
-3.89716
-4.76339
-4.38524
-4.69934
-5.81741
-4.45920
-4.39763
-3.85643
-5.50265
-4.01991
-3.61698
-5.05481
-3.44678
-0.60903

2.27193
2.96505
156334
2.86992
1.53725
243474
1.84114
3.06916
3.09040
0.57831
1.08192
-1.04425
-0.73930
-1.31409
-2.68620
-2.77244
-2.96313
-3.39875
-1.16513
-1.72043
-1.56379
-0.11618
-1.47625
1.55108
-0.07984
0.14233
-1.08585
-1.96174
-1.28816
-0.94462
1.36150
1.18271
2.24459
157274
0.41434
-0.43702
0.57379
1.31076
0.32861

1.17084
1.61755
1.93689
0.86341
0.02896
-1.05610
-1.93880
-0.79544
-1.30960
0.35186
0.90597
1.79137
-0.03871
-0.64356
-1.09165
-1.68265
-1.71053
-0.25654
0.09076
1.04268
-0.51535
0.28981
0.05743
172121
0.17566
-0.17240
0.16836
-0.36722
1.24205
-0.09361
0.58334
1.66097
0.35061
0.32543
-1.68704
-2.24630
-2.00649
-1.95099
-1.31257

Deprotonation of 4.68 — products 4.64 and

HO'Bu in benzene

39

-1929.3401951

ITIXIITIIOIITOIIITOOOOIIIOIIIOZOXROOIIIOZIIITO

0.59076
-0.43440
1.28589
0.71869
0.89298
0.00171
0.29337
-1.05364
0.09266
0.84186
-0.27868
1.19005
1.90919
3.11477
3.94338
3.35194
475237
4.38205
3.88636
4.20999
4.78460
3.28693
1.89423
-2.37569
-3.59035
-3.64182
-3.58782
-2.79047
-4.56455
-3.67485
-2.83664
-3.62250
-4.60833
-4.72553
-4.64891
-5.69793
-4.66942
-0.25768
-1.57622

2.75421
2.60844
2.51884
3.80758
1.91831
2.24249
1.65886
2.02873
3.30413
0.51944
0.05991
-0.97795
-0.30592
0.23671
-0.78094
-1.36144
-0.28700
-1.48647
1.04221
0.46161
1.42280
1.89235
-1.59771
-0.38463
-0.00211
-0.59143
-1.68240
-0.22702
-0.31030
1.52440
1.91839
1.94762
1.84757
-0.55862
-1.64719
-0.30171
-0.14844
-1.79361
-0.07337

0.84862
1.22198
1.66068
0.58286
-0.30419
-1.41261
-2.28891
-1.18213
-1.66216
0.02879
0.65139
2.41665
-0.22848
-0.82366
-1.44648
-2.15607
-1.99156
-0.72519
0.10918
0.99342
-0.38647
0.43459
0.05773
-0.65849
-0.03443
1.37799
1.32939
1.95967
1.89251
0.03432
0.61595
-0.97191
0.50319
-0.88632
-0.94918
-0.45861
-1.89755
-1.32674
-0.08643
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A.4 XYZ files Chapter 5

Scheme 5.10
Me . Me
Ph/& o Ph)'\/CBIr3
5.42 5.46

CBr3 radical addition onto 5.42 — starting
species 5.42 and CBrs radical in benzene
23

-426.9053843

2.56909 -2.37892 0.15786
2.63360 -1.59259 -0.98579
242682 -0.21876 -0.90545
2.14585 0.40002 0.31844
2.09707 -0.40669 1.46471
229691 -1.77781 1.38491
2.73098 -3.44865 0.09770
2.84130 -2.04748 -1.94748
247790 037212 -1.81200
192241 0.04526 2.43386
2.25694 -2.37799 2.28671
1.93011 1.87080 0.39192
1.29281 244486 1.41628

243383 2.70291 -0.75931
3.48322 2.48544 -0.97494
1.86303 2.49460 -1.66912
2.33304 3.76467 -0.53583
-0.90555 -0.08223 -0.07253
-1.69918 0.23213 1.63523
-1.01515 -1.87330 -0.71355

TOTITOIIITIOOOIITIIIOOOOOO

-1.15601 1.28540 -1.37967
115329 351943 1.44712
H 0.87648 1.87467 2.23705

CBrs radical addition onto 5.42 — transition
statein benzene

23

-426.9005195

454807 -0.84266 -0.44886
4.09818 0.37395 -0.95127

3.02847 1.02688 -0.34963
2.37345 0.46706 0.75474
2.84783 -0.75268 1.25898
3.92297 -1.39908 0.66491

5.38502 -1.34941 -0.91449
458006 0.81698 -1.81481

OIITOOOIIIIITIOOOOOONO

2.68786 1.96979 -0.76016
2.38421 -1.18730 2.13678
427881 -2.33718 1.07479
1.20099 1.14191 1.34914
0.19709 0.42882 1.90967
110061 2.63575 1.22117
2.01695 3.11895 1.57024
0.95297 2.93043 0.17778
0.25516 3.01606 1.79391
-1.17706 -0.10819 0.00346
Br -2.71611 -0.96261 0.81490
Br -0.10755 -1.30415 -1.06793
Br -1.60534 1.54968 -0.89481
H -0.63397 0.93301 2.39051
H 0.26427 -0.64417 2.04578

CBr3 radical addition onto 5.42 — product 5.46

in benzene

23

-426.9505972

-4.91518 -0.82592 0.05320
-4.75164 0.55341 0.16680
-3.563267 1.14386 -0.12291
-2.41599 0.37399 -0.53499
-2.60849 -1.02660 -0.63426
-3.83199 -1.60736 -0.34933
-5.86994 -1.28623 0.27620
-5.568221 1.17342 0.48378
-3.43504 2.21666 -0.01757
-1.79311 -1.67360 -0.92897
-3.94423 -2.68159 -0.43974
-1.17252 1.01886 -0.84546
0.04217 0.24069 -1.25344

-1.09081 2.51686 -0.87006
-1.90807 294139 -1.46153
-1.16243 294714 0.13563
-0.14945 2.85403 -1.30128
1.06761 -0.05267 -0.14745
254779 -1.11000 -0.94482
0.27289 -1.09074 1.32683
1.82875 1.61317 0.59472

0.59132 0.79130 -2.02359
-0.22010 -0.72815 -1.68142

TITWITOIITOOOIIIITOOOOOO

Me ° h
A OB /K
Ph Ph
- HCBr,

5.42 benzene 5.48
H atom abstraction of 5.42 CBrs radical —
starting species 5.42 and CBr3 radical in
benzene
23
-426.9051125
-3.90491 -0.96580 -0.22621
-3.75423 0.22028 -0.93490

-2.81466 1.16321 -0.53024
-2.01249 0.94800 0.59521
-2.18151 -0.24924  1.30281

-3.11299 -1.19521 0.89682
-4.62615 -1.70798 -0.54756
-4.36334 041279 -1.81055
-2.70514 2.07400 -1.10586

TOITTIOITIOOIIIIIOOOOOON

-1.55768 -0.45941 2.16292
-3.21328 -2.12069 1.45215
-0.98211 1.94772 0.98847
-0.47340 2.00075 2.22312
-0.80937 1.34756  3.01932
0.29386 2.72463 2.47338
-0.53525 2.92369 -0.07065
-0.28316 240786 -1.00190
-1.32946  3.64039 -0.29914
0.33765 3.48289 0.26573
0.98108 -0.25076 -0.12691
0.07561 -0.85567 -1.68954
Br 1.21401 -1.53394 1.26330
Br 245321 0.93081 -0.41129
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H atom abstraction of 5.42 CBr3 radical —
transition state in benzene

23

-426.8834349

OIITOIIOOIIIIIOOOOOO

H atom abstraction of 5.42 — products 5.48

4.17606
3.82027
2.92644
2.38639
2.75495
3.64219
4.86504
4.23815
2.65968
2.31817
3.90778
1.40737
1.48234
2.29363
0.73944
0.29768
0.53096
-0.34978
-0.44283
-1.17109
-0.29117
-1.03658
-2.98928

-1.13666
-1.28025
-0.39085
0.66507
0.80453
-0.09082
-1.83688
-2.08797
-0.51158
1.60298
0.02362
1.60667
2.93075
3.36218
3.60649
1.01752
0.13828
1.72754
0.49086
-0.08734
-1.76801
1.20776
-0.31824

and HCBr3z in benzene

23

-426.9178080

TIODTOTIIOITITOOITIIITOOOOOO

-3.43817
-3.64023
-3.10845
-2.37730
-2.19771
-2.71640
-3.84107
-4.20963
-3.26482
-1.62590
-2.54776
-1.75329
-1.82435
-2.37191
-1.34882
-1.08500
-1.00182
-0.62342

1.01894

0.18676

1.41858

2.60186

0.31481

-1.67132
-0.56709
0.66920
0.82307
-0.28572
-1.52726
-2.63822
-0.66968
1.52608
-0.18269
-2.38216
2.13504
2.60181
2.06320
3.53447
2.83989
2.45018
3.79539
-0.02651
-0.65225
-1.50066
1.06525
0.62475

-0.53288
0.80551
1.38987
0.65015

-0.69065

-1.27887

-0.99040
1.39485
2.43379

-1.27986

-2.32324
1.26104
1.04236
0.46779
1.45056
2.02100
2.62011
2.53226
1.12809
0.05548
-0.34876

-1.37934
0.70604

-0.27794
-1.10143
-0.75541
0.42482
1.25574
0.90250
-0.55513
-2.01787
-1.40150
2.17282
1.54689
0.76979
2.07395
2.83593
2.35094
-0.22445
-1.23132
-0.00779
0.04643
-1.59916
1.26207
-0.31788
0.54665

Scheme 5.15C
Me ° H
Ph/& — F'h/K

- HCBr,
542  CH,Cl, 5.48

H atom abstraction of 5.42 — starting species
5.42 and CBrs radical in dichloromethane

23
-426.9068042
-0.59175
-1.02673
-1.80766
-2.18557
-1.73160
-0.94354
0.03010
-0.73792
-2.10703
-1.99174
-0.60309
-3.03071
-2.86318
-3.91791
-4.08513
-4.51586
0.89088
1.20544
2.20482
0.18166
-3.41533
-3.23589
-1.80850

TITITITTITOITOOOIIIITIOOOOOO

3.06143
2.66498
152723
0.76412
1.16674
2.30540
3.94199
3.23400
1.20768
0.58985
2.59794
-0.45118
-1.54062
-0.56892
0.22324
-1.46719
-0.29981
-0.97081
0.90390
-1.55165
-2.43363
-1.21965
-1.80068

0.44122
-0.82260
-0.96838

0.14608

1.40583

1.55306

0.55238
-1.69904
-1.96006

2.28556

2.53975
-0.00387

1.02446
-0.99594
-1.71640
-1.10062
-0.06697

1.69270
-0.74481
-1.32107

0.73161

2.00120

1.14977

H atom abstraction of 5.42 — transition state

in dichloromethane
23
-426.8841066
-4.93425
-4.45968
-3.35036
-2.70425
-3.18871
-4.29340
-5.79446
-4 95357
-3.00198
-2.67823
-4.64978
-1.53952
-1.39905
-2.13987
-0.54483
-0.51527
-0.82085
0.10015
0.32769
1.31070
0.28971
Br 2.43186
Br 2.26696

OIITOIIOOIIIIIOOOOOO

@

-0.93960
-1.10433
-0.38621
0.51624
0.67134
-0.04975
-1.50352
-1.79168
-0.51388
1.34348
0.07666
1.31267
2.60647
3.11551
3.18284
0.64293
-0.25558
1.30802
0.19521
-0.12675
-0.44313
1.45424
-1.69725

0.31081
-0.98683
-1.42252
-0.57224

0.73140

1.16937

0.65184
-1.66365
-2.44109

1.41216

2.18501
-1.05076
-0.70624
-0.10122
-1.04387
-1.86737
-2.39869
-2.47133
-1.04441
-0.04838

1.56750

0.06253
-0.67083
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H atom abstraction of 5.42 CBr3 radical —

products 5.48 and HCBr3 in dichloromethane

23
-426.9183180
4.11587
4.15326
3.34429
2.48362
2.46284
3.26953
4.74458
4.81842
3.39178
1.78713
3.22978
1.59060
1.28807
1.72996
0.61904
1.05011
1.23036
0.41636
-1.19716
-0.29426
-1.15922
-3.02314
-0.65202

TIBTOTITIOITOOITIIITOOOOOO

&Brs
—
- HCBr3

5.50 5.54

H atom abstraction of 5.50 — starting species

0.97577
-0.41515
-1.17143
-0.55089

0.84529

1.60346

1.56573
-0.91153
-2.25371

1.34464
2.68531
-1.36238
-0.91016
-0.00937
-1.47671
-2.55022
-2.88931
-3.15755
-0.04895
-0.28200

1.80871
-0.74819
-0.63812

5.50 in dichloromethane

26
-390.6458290
-1.10154
-0.87252
-2.13602
-0.14894
-0.25448
-0.95480
-1.63379
0.49445
0.74433
0.60526
1.29871
1.98763
1.55958
1.45112
2.48252
1.10161
1.22124
1.78726
-0.49477
-1.52101
0.17003
-1.29900
-2.33607
-1.21276
-0.34658
-0.59276

TOITOITOIIOIOIIOIIOIOIOIIO

0.02223
-0.32352
0.38348
1.16304
1.98966
-1.14017
-1.95113
-1.65081
-2.02000
-2.48969
0.64722
1.45755
0.30977
-0.51376
-0.87897
-0.02221
-0.83941
0.77959
1.65065
2.03405
247435
-0.64750
-0.29479
-1.47342
0.49150
0.84140

-0.96558
-1.02216
-0.18125
0.72891
0.78609
-0.05627
-1.62210
-1.71908
-0.22384
1.47062
-0.00560
1.60902
2.88641
3.29075
3.52222
1.12671
0.11532
1.76138
0.03483
-1.67931
0.63442
-0.01312
0.76026

-1.38950
-2.40376
-1.39153
-0.99714
-1.70645
-0.39527
-0.67608
-0.41808
-1.41905
0.27824
-1.01915
-0.75565
-2.02852
-0.02418
-0.04101
1.38921
2.10939
1.68541
0.41869
0.44120
0.70211
1.01887
1.04870
1.73385
1.41647
2.42368

H atom abstraction of 5.50 — starting species

CBr3 radical in dichloromethane

4
-78.0020647

C 0.00044
Br 1.85239
Br -1.15836
Br -0.69410

-0.00044
-0.26784
-1.46920

1.73712

0.33966
-0.01942
-0.01941
-0.01940

H atom abstraction of 5.50 — transition state

in dichloromethane
30

-468.6412626
-1.69951
-1.35970
-1.26297
-1.27870
-0.01580
-3.24812
-3.58923
-3.81937
-3.51459
-4.91350
-1.77575
-1.39852
-1.45054
-3.32356
-3.72308
-3.79325
-4.88798
-3.47812
-1.68675
-1.28831
-1.29891
-3.71027
-3.32890
-4.80407
-3.23091
-3.55531
1.37627
1.72052
Br 2.14090
Br 1.91769

OIOIITIOIIOIITIOIOIIOIIOIOIZIOIIITO

@

0.40968
-0.26981
1.39556
-0.11942
-0.12510
0.48677
0.88147
-0.91892
-1.58326
-0.87447
-1.53624
-1.96322
-2.17692
-1.47091
-2.47631
-0.53614
-0.50047
-0.92654
0.80869
1.81234
0.46045
1.41610
2.43104
1.47528
0.87094
1.52897
-0.02003
1.87164
-1.19722
-0.54391

-1.37350
-2.16298
-1.56598
-0.01398
-0.00522
-1.37206
-2.33389
-1.13979
-1.95483
-1.13991
0.19124
1.12699
-0.63501
0.21180
0.36899
1.33668
1.33763
2.31069
1.11071
0.92686
2.07465
-0.24248
-0.39422
-0.24405
1.11601
1.92712
-0.01850
-0.36574
-1.37614
1.78549
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H atom abstraction of 5.50 — product 5.54 in

dichloromethane
25
-389.9798509
-0.90747
-1.92515
-0.54442
0.00178
-0.91612
-1.56639
-1.43462
-2.45908
-1.46100
-0.51662
0.12724
-1.53112
-0.52385
-0.89524
0.90989
0.92292
1.56426
1.42982
1.80724
2.08563
0.51992
0.89383
0.52654
1.43704
2.45613

TOITOIITOIITOIOIIOIIOIOOITITO

H atom abstraction of 5.50 — product HCBr3

in dichloromethane

5

-78.6661292

C 0.00056
Br 1.75864
Br -1.42110
Br -0.33767
H 0.00105

-1.12797
-0.97635
-2.09287
-0.00498
-1.13082
-1.93233
0.22863
0.39005
0.23602
1.34640
2.14995
151522
1.36006
2.32476
1.13046
1.14984
1.93703
-0.22903
-1.18921
0.56422
-1.34927
-2.31972
-1.36656
-0.22444
-0.38419

-0.00040
-0.62524
-1.20979

1.83511
-0.00068

1.07358
1.44813
1.44230
1.48362
-0.48126
-0.84494
-0.97862
-0.62550
-2.07377
1.08041
1.45289
1.45616
-0.47432
-0.83336
-0.98045
-2.07578
-0.63197
1.07371
1.44059
1.44743
-0.98734
-0.64288
-2.08268
-0.48103
-0.84639

0.53201
-0.04580
-0.04575
-0.04573

1.61262

Figure 5.1

5.12

Neutral complex of 5.12 and CBr4 in

dichloromethane
27
-1116.1116760
3.10600
2.68297
3.50789
2.32364
1.87227
431261
4.62136
4.01315
5.16877
207777
3.56206
3.03091
453174
3.44692
2.28262
4,95150
497143
4.40798
3.01802
5.70410
4.73220
r -0.06633
-1.95735
Br -3.14756
Br -2.64399
Br -1.99814
K 1.24586

OWIIITIOIOIOOOOOIIIOIIION

0.93009
0.81112
0.50312
1.78662
0.08711
1.88956
1.99333
287211
1.53943
1.45022
-0.44960
-0.98119
-1.19650
-2.22296
-0.40565
-2.43506
-0.80792
-2.95647
-2.61808
-2.99399
-3.92206
0.46111
-0.26662
0.82699
-0.22230
-2.13452
3.63343

0.61016
2.08946
2.73667
2.42866
2.19661
0.52154
-0.52192
0.89887
1.10545
-0.15433
0.10293
-1.07248
0.78308
-1.55210
-1.60253
0.30863
1.69593
-0.86405
-2.46680
0.85377
-1.23477
-0.01173
0.04902
-1.09293
1.90371
-0.59663
-0.93669
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5.65

Triplet complex 5.65 in dichloromethane

27

-1116.0776501

ADDTOBPIITOIOTOOOOOIITOIIITOON

2.30193
1.46279
2.01937
0.54809
1.19767
2.57293
3.15012
1.62566
3.14293
1.56608
3.62712
3.95004
4.53801
5.16100
3.23946
5.74696
4.30882
6.06335
5.39506
6.44147
7.00381
0.49425
-2.22121
-2.02620
-2.12953
-3.51162
0.06526

-1.04484
-1.77821
-2.61793
-2.15406
-1.08111
-1.99402
-1.47761
-2.33948
-2.85097
-0.03774
-0.54028
0.81504
-1.43677
1.26634
151694
-0.98756
-2.49665
0.36839
2.32445
-1.69666
0.72032
1.83738
-0.32519
-1.20291
-1.44307
1.07993
1.94213

0.70234
-0.35183
-0.77089

0.11012
-1.14787

1.90724

2.67451

2.32256

1.54593

1.28604

0.13215

0.16401
-0.43376
-0.35685

0.58047
-0.95468
-0.47177
-0.91725
-0.32957
-1.38991
-1.32460
-1.00419
-0.17504

1.51587
-1.71261
-0.23179

2.09261

®
K\@ §[Br

(0] _cl

)rMe Br” "Br
Me Me

5.1

Neutral complex of 5.1 and CBr4 in

dichloromethane
20
-924.4005342
3.68603
3.38994
4.00014
3.59906
2.33679
5.17655
5.40793
5.40934
5.81889
2.93691
3.38738
-1.41957
2.83217
3.99700
2.33392
3.59542
Br -2.07517
Br -2.09604
Br -2.14752
Br 0.62939

ITITIITIXOOOIIITOIITIOONO

5.66

Triplet complex 5.66 i

20

-924.3685022
4.70433
4.59623
5.48883
4.49407
3.71962
5.90609
5.96968
5.81279
6.81402
3.62317
4.83439
-2.06866
1.78092
5.71972
3.94853
4.92257
Br -3.15680
Br -2.04671
Br -2.06619
Br 1.05408

ITIITITXOOOIIITOIITITOO

-0.95755
-1.79739
-2.70535
-1.20742
-2.08982
-0.58026
0.01591
0.01548
-1.46676
0.21790
-1.79711
-0.05845
2.66403
-2.70543
-2.08900
-1.20717
-1.39505
-0.54006

1.71745
-0.00450

-0.00045
1.25294
1.28365
2.15015
1.27196

-0.00169

-0.88910
0.88565

-0.00236
0.00033

-1.25348

-0.00013
0.00262

-1.28527

-1.27099

-2.15097

-1.30191
1.79686

-0.49499

-0.00076

n dichloromethane

-0.31992
-1.79140
-2.33459
-1.87981
-2.23312
0.34368
1.40266
0.23106
-0.15968
0.39507
-0.14945
-0.03608
2.04832
-0.67292
-0.56239
0.90922
-1.15085
-0.44498
1.82747
-0.94765

0.25852
0.66061
0.34233
1.74398
0.18318
0.98065
0.72715
2.06114
0.64270
0.75021
-1.25482
0.11930
-0.29321
-1.62259
-1.74140
-1.51111
-0.97859
1.98252
-0.32393
-0.84691
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Neutral complex of 5.1 and CCl4 in
dichloromethane

20
-2711.8762101
C 3.01232 -0.79293 0.00159
C 2.70002 -1.62311 1.26359
H 3.25532 -2.56692 1.28841
H 296022 -1.04408 2.15525
H 1.63053 -1.84887 1.30286
C 452953 -0.51911 -0.02838
H 478268 0.05568 -0.92456
H 481439 0.07065 0.84837
H 5.11933 -1.44225 -0.03129
(0] 2.30580 0.39308 0.00785
C 2.65434 -1.63914 -1.23779
C -2.09751 -0.19329 0.00094
K 155916 2.67352 -0.00023
Cl -2.81655 1.36171 -0.48430
Cl -0.32257 -0.05211 0.01953
Cl -2.69153 -0.62662 1.62064
Cl -2.58705 -1.45000 -1.15849
H 3.21033 -2.58227 -1.27123
H 158463 -1.86744 -1.23563
H 2.88067 -1.07098 -2.14558
Cl
. .Cl

® Ccl

K\é Cl Cl

Me/jilolﬂg

5.68
Triplet complex 5.68 in dichloromethane
20
-2711.8403776

C 3.38838 -0.55717 -0.00831
C 3.05140 -1.04432 1.42947
H 3.80780 -1.78228 1.70329
H 3.08585 -0.21288 2.13344
H 2.06613 -1.50991 1.45583
C 476011 0.12021 -0.02574
H 496964 051439 -1.02216
H 478630 0.94067 0.69309
H 553771 -0.60193 0.23032
(0] 2.38946 0.36441 -0.25403
C 3.30098 -1.72279 -0.99461
C -2.07642 -0.83817 -0.01765
K 0.67789 2.46561 -0.15220
Cl -2.26335 2.42518 0.16392
Cl -0.37608 -0.75785 -0.26852
Cl -2.60274 -1.34644  1.53255
Cl -3.03085 -1.31090 -1.36041
H 4.05492 -2.47549 -0.75634
H 2.31309 -2.18482 -0.94896
H 3.47740 -1.36620 -2.01143

®
cl
KS &
ca“e
P SHe

Neutral complex of 5.12 and CCl4 in carbon
tetrachloride

3.22166 -2.80411 -0.99896
1.78737 -2.30502 -2.51865
459301 -2.99670 0.64743
3.44763 -3.78058 -1.41161

-2.55237 -0.56021 0.18435

27

-2903.5754123

Cc 2.29240 1.12884 0.64758
Cc 1.95731 0.99349 2.15010
H 278116 0.58595 2.74215
H 1.71297 1.98667 2.53662
H 1.08514 0.34798 2.27901
Cc 3.56417 1.99612 0.50483
H 3.80938 2.10474 -0.55511
H 3.36302 2.98780 0.92066
H 442902 156777 1.02040
O 1.24533 1.71555 -0.01778
Cc 2.62482 -0.26963 0.08274
C 2.00048 -0.72218 -1.07906
C 3.56668 -1.11112 0.68725
Cc 2.29093 -1.97510 -1.61611
H 1.27553 -0.07034 -1.54943
C 3.86206 -2.36313 0.15710
H 4.08170 -0.78798 1.58596
Cc

H

H

H

Cc

K -0.27510 3.08460 -1.15816
Cl -3.75660 0.46765 -0.64398
Cl -0.98260 0.27978 0.21369
Cl -3.10512 -0.88079  1.84009
Cl -2.39511 -2.09310 -0.69620
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c
® *cl
. C

K9
P M

5.67

Cl
Cl

Triplet complex of 5.67in carbon

tetrachlori
27

de

-2903.5364951

AOIITIITIOIOITIOOOOOIIITOIIITONO

-1.80480
-2.30812
-3.35447
-2.21206
-1.71792
-2.66274
-2.28228
-2.65176
-3.68247
-0.55857
-1.83634
-0.72678
-2.98897
-0.75446
0.18814
-3.02018
-3.87150
-1.89894
0.13462
-3.92019
-1.92202
0.82704
2.02323
2.79126
1.19342
2.15241
-0.58621

1.60632
1.27837
0.97347
2.16235
0.46443
2.76194
3.03372
3.62725
2.38795
2.18283
0.40052
0.06598
-0.38387
-1.04480
0.64186
-1.48943
-0.13999
-1.82777
-1.28744
-2.08997
-2.69508
-1.51652
2.65420
0.59266
-0.13550
-2.43336
-2.38118

-0.46437
-1.87784
-1.85532
-2.50998
-2.30189
0.14295
112724
-0.51988
0.24419
-0.53988
0.47379
1.24467
0.57314
2.08541
1.19501
1.41537
-0.00853
2.17097
2.65710
1.47852
2.82015
-0.84676
-0.00182
1.80325
-1.82774
-0.29053
-1.30128

®
Cl
KS &
Ccl”cl
Me MS

Neutral complex of 5.1 and CCls in carbon

tetrachloride

-0.76219
-1.61317
-2.53383
-1.03050
-1.88314
-0.42322

0.17543

0.16477
-1.31976

0.39675
-1.60166
-0.20150

2.60659

1.37273
-0.07798
-1.43469
-0.63997
-2.52506
-1.86538
-1.01277

0.00198
-1.24061
-1.28056
-2.14476
-1.23742
-0.02676

0.85221
-0.92150
-0.03256

0.01073

1.26262

0.00142
-0.00004
-0.46841
0.02300
-1.17262
1.61483

1.28827

1.29983

2.15387

Triplet complex 5.68 in carbon tetrachloride

20
-2711.8636814
C -3.02634
C -2.69791
H -3.28973
H -2.89900
H -1.63798
C -4.52907
H -4.78689
H -4.75553
H -5.15837
0] -2.27628
C -2.74169
C 2.09086
K -1.49979
Cl 2.78925
Cl 0.31288
Cl 2.59502
Cl 2.69393
H -3.33004
H -1.68088
H -2.97875
Cl
s 0
K\(') Cl Cl
Me/}ilwée
5.68
20
-2711.8260835
C -2.83443
C -2.28839
H -2.61761
H -2.65334
H -1.19800
C -4.36360
H -4.71590
H -4.79215
H -4.70979
@) -2.38719
C -2.22821
C 1.95988
K -0.64093
Cl 0.56444
Cl 1.23764
Cl 3.60471
Cl 1.46236
H -2.51259
H -1.14322
H -2.62952

-0.68658
-1.77393
-2.75876
-1.61892
-1.74960
-0.70193

0.08841
-0.54819
-1.66542

0.55854
-0.84550
-0.55890
2.50685

1.52425
-0.16704
-0.12491
-2.04237
-1.83854
-0.74953
-0.08559

-0.00449
-0.93147
-0.59371
-1.94951
-0.93819
0.07124
0.73563
-0.92155
0.45062
-0.39227
1.42033
-0.13473
-0.67527
1.71236
-1.66020
0.05089
0.56768
1.77564
1.39094
2.09070

44



Appendix

Cl

o
M
Wkﬁ

Hypochlorite A3 in carbon tetrachloride

22
-884.8685868
0.74259
1.09705
0.51317
2.15463
0.87253
1.09709
0.87258
2.15467
0.51323
1.41708
-0.73739
-1.16834
-1.69515
-2.52971
-0.44363
-3.05197
-1.38511
-3.47548
-2.84710
-3.77785
-4.53321
3.11160

OITITOIOITOOOOO0OIIITOIIITOON

. cf

o
M
PhkMs

0.48886
1.26323
2.18316
1.53256
0.65961
1.26324
0.65968
1.53258
2.18318
-0.79480
0.10744
-1.21869
1.12574
-1.51702
-2.02108
0.82629
2.16521
-0.49996
-2.55341
1.63092
-0.73506
-0.70081

0.00004
-1.26671
-1.31597
-1.27290
-2.14787

1.26677

2.14796

1.27294

1.31598
-0.00001

0.00005

0.00007
-0.00002

0.00003

0.00013
-0.00006
-0.00005
-0.00003

0.00005
-0.00010
-0.00007
-0.00005

Triplet hypochlorite A4 in carbon

tetrachloride
22
-884.8123022
-0.60377
-0.97207
-0.40954
-2.04124
-0.69118
-1.04722
-0.88614
-2.10066
-0.44813
-1.33948
0.89157
1.34745
1.82127
2.71313
0.63642
3.18394
1.48791
3.63453
3.05455
3.89286
4.69648
-3.66404

OITITOITIOITIOOOOO0OIIITIOIIITON

0.39066
1.19904
2.13274
1.40655
0.63679
116241
0.54519
1.42740
2.06851
-0.76835
0.06913
-1.24682
1.10918
-1.51815
-2.06149
0.83711
2.14124
-0.47968
-2.54639
1.65507
-0.69216
-0.57082

0.04098
1.32397
1.29394
1.33050
2.21400
-1.21542
-2.10033
-1.14126
-1.30601
0.17304
0.01364
0.04286
-0.05079
0.00638
0.09438
-0.08598
-0.07343
-0.05831
0.02720
-0.13630
-0.08772
-0.09431

Scheme 5.20

i é@ /?<H
+ Me + Me
M€)<Me Me”™ "Me

5.50

5.5

5.54

5.7

H atom abstraction of 5.50 — starting species

5.50 and 5.5 in dichloromethane

40

-623.6102168

ITIIOIIIIIOIIOIIOOIOOIOOIOIIIIOOIIIOIIIOONO

-3.42491
-3.10835
-3.87636
-2.14443
-3.06645
-3.46991
-3.69027
-2.50721
-4.23990
-2.51844
-4.77073
-4.98538
-5.55496
-4.74317
-0.63107
0.34943
0.19451
0.99045
1.24673
0.35010
1.15407
2.36910
0.78660
1.40942
2.62450
1.59554
0.17141
2.05328
2.25904
2.82871
3.27014
0.43006
2.03419
2.51834
3.26734
2.17080
3.43019
4.25220
4.08326
3.90421

0.00692
-1.05501
-1.05672
-0.84409
-2.04388

141428

2.14798

1.66073

147417
-0.05644
-0.31874

0.41590
-0.27855
-1.31698

0.40171
0.51279
0.99413
-0.87038
1.38648
-1.48940
-1.54231
-0.70771
2.37102
0.70830
1.54321
-2.53797
-1.67101
-0.67553
-0.24266
-1.69111
0.16080
0.60487
1.32900
2.03778
2.17598
-1.15504
-0.51392
0.27420
0.09101
-1.49473

0.00269
-1.05336
-1.82997
-1.52273
-0.59290
-0.59661

0.18097
-1.05038
-1.36892

1.04839

0.69920

1.47588
-0.05935

1.13671
-0.21725
-0.69365
-1.66667
-0.88304
0.19545
-1.51995

0.48919
-1.54239

0.32568

1.56499
-0.46602

0.36779

0.95730

1.38484
-2.52856
-1.69272
-0.65031

2.04573

221712
-1.43819

0.15618

2.36155

0.72122
-1.11985

1.36031

0.60190
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H atom abstraction of 5.50 — transition state

in dichloromethane

40

-623.5964200

ITIITIOIIIIITIOIIOIIOOIOOIOOIOIIIIOOIIIOIIIOONO

-3.10325
-3.08191
-3.99558
-2.22917
-3.00090
-3.18438
-3.18387
-2.32780
-4.09665
-1.97527
-4.29048
-4.30487
-5.22257
-4.21841
-0.88667
0.10334
-0.26371
0.83563
0.93950
0.20551
1.19580
2.12918
0.38131
1.30002
2.23322
1.73003
0.27973
2.07313
1.88213
2.67213
3.00414
0.38643
1.90917
1.98734
2.85013
2.32762
3.35902
3.92115
3.99642
3.92543

0.00166
-1.20849
-1.25049
-1.15142
-2.13008

1.31192

2.16077

1.40851

1.34735
-0.00113
-0.10389

0.75332
-0.12185
-1.02080

0.10227

0.16192

0.32688
-1.16380

1.32588
-1.98242
-1.38751
-1.09191

2.26120

1.09096

1.38921
-2.33769
-1.44899
-0.22931
-0.94613
-2.03985

0.06766

1.05612

1.92393

1.57109

2.22616
-0.39289
-0.16148

0.11667

0.65369
-1.09327

-0.00523
-0.94124
-1.53944
-1.62284
-0.35932
-0.79113
-0.10285
-1.46347
-1.39238
0.84301
0.96559
1.64128
0.39605
1.55389
0.05676
-0.64250
-1.66048
-0.49024
-0.12862
-0.85133
0.98761
-1.32906
-0.23530
1.34719
-0.96904
1.09687
1.58381
1.48751
-2.38623
-1.24468
-0.82765
1.94950
1.71505
-2.02073
-0.62346
2.53910
0.65027
-1.42296
1.01064
0.75763

H atom abstraction of 5.50 — products 5.54

and 5.7 in dichloromethane

40

-623.6241434

ITITOIIIIIOIIOIIOOIOOIOOIOIIIOOIIIOIIIOONO

-3.30498
-2.89852
-3.68694
-1.98761
-2.70927
-3.53367
-3.80484
-2.62338
-4.33469
-2.26886
-4.54512
-4.80762
-5.38978
-4.36051
0.45567
0.00485
0.97417
1.21619
0.37782
0.96340
2.43802
0.78779
1.21692
2.67932
1.37313
-0.06648
1.80292
2.46007
2.85629
3.26909
0.19947
1.81597
2.70336
3.27154
1.79040
3.24887
4.29977
3.85693
3.68616
-1.45529

0.00556
-1.13296
-1.33522
-0.87052
-2.04335

1.29270

2.10681

1.57499

1.16275

0.22068
-0.36689

0.44107
-0.54571
-1.27347
0.70106
1.29775
-0.67013
1.39148
-1.14127
-1.54007
-0.50940
2.37395
0.51848
1.55543
-2.52994
-1.67923
-0.86490
0.08762
-1.49481
0.17202
0.41463
1.00615
2.19125
2.04930
-1.48469
-0.69856
0.29032
-0.23260
-1.67974

0.42553

0.00032
-0.93392
-1.66301
-1.48054
-0.36026
-0.79004
-0.11424
-1.32717
-1.52172

0.96889

0.80020

1.48672

0.13153

1.38084
-0.77390
-1.56223
-1.09824
0.32212
-1.88407

0.17405
-1.58496
0.53719

1.59328
-0.16705
-0.05432

0.52026

1.27021
-2.50233
-1.81935
-0.48673
1.98400
2.36978
-1.05782
0.61152

2.17168

0.77888
-0.83460

1.56209

0.56355

0.48601
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Cl

@ : Me/?;lwee o

5.54

5.83

5.69
Cl abstraction of 5.83 — starting species 5.54

and 5.83in dichloromethane

25

-389.9787578

TOITOIOITOIOIIOIITIOIOIOIIO

1.25958
2.15841
1.28647
1.25632
2.14286
0.00009
0.00017
-0.00057
0.88261
-0.88417
1.25596
1.27791
2.15506
-0.00056
-0.00097
-1.25657
-2.15600
-1.27862
0.00046
0.00080
-1.25886
-1.28476
-2.15805
-1.25581
-2.14201

-1.21146
-1.04459
-2.24614
-0.23910
-0.41326
-0.97690
-1.66874
0.46994
0.64453
0.64393
1.20874
1.91142
1.38132
1.44414
2.47407
1.20799
1.37998
1.91067
-0.47349
-1.13093
-1.21235
-2.24705
-1.04622
-0.23990
-0.41466

o
¥
M e/JTI\’Xlee

5.5

0.30720
0.91215
-0.04961
-0.89902
-1.51406
1.15805
2.00589
1.67516
2.29962
2.29922
-0.36549
-1.20471
0.23669
0.48793
0.85759
-0.36601
0.23582
-1.20523
-1.68393
-2.54645
0.30669
-0.05013
0.91131
-0.89946
-1.51482

Cl abstraction of 5.83 — products 5.69 and 5.5
dichloromethane

40

-1083.2201766

C

ITIIOIIIOIIITOONOOOIIIOIIIIIOIIOIIOOIOOIOOT

0.94175
0.69362
1.84639
1.60627
1.33285
2.22126
3.12301
0.92436
1.98202
2.88324
2.88377
1.32648
2.92680
2.87115
3.78515
3.82963
1.08185
2.47286
2.62682
3.37239
3.18992
4.19948
473479
4.71722
4.88589
-0.68541
-3.61021
-4.38060
-5.81978
-5.92173
-6.50483
-6.06721
-4.23705
-3.20748
-4.49292
-4.89770
-4.03019
-4.14041
-2.99778
-4.68870

-0.08291
-0.04390
-1.28100
1.22181
-2.20030
-1.32695
-1.10026
2.05478
1.16360
1.38683
-2.18078
-1.47550
-0.02191
-1.08284
-1.95571
0.20358
1.06805
2.10097
1.44438
2.32789
-0.05924
0.15078
0.32603
1.07208
-0.68295
-0.28519
-0.08282
0.04668
0.13303
1.00112
0.23494
-0.77216
-1.18738
-1.27182
-2.08870
-1.10934
1.33601
2.19677
1.29134
1.46423

-0.69188
-1.75329
-0.39802
-0.24969
-0.69102
1.09047
-1.24206
-0.43929
1.23822
-1.09495
1.26578
1.70167
1.48884
-2.30775
-1.07511
-0.84352
1.85182
1.51904
-2.15822
-0.82438
2.54977
0.64661
-1.44510
0.93487
0.83041
0.11879
1.13598
-0.00738
0.56072
1.21269
-0.28326
1.11603
-0.90021
-1.25421
-0.34001
-1.76650
-0.75350
-0.09135
-1.10652
-1.61544
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Appendix

Cl

o @ Tt

5.54

5.69
Cl abstraction of CCls — starting species CCls

and 5.54in dichloromethane

30

-2268.8442784

C

OOIIITIOIIIIIOIIOIIOOIOOIOOT

00

Cl

-1.70633
-1.40594
-2.24373
-2.24679
-1.79936
-1.96852
-3.77896
-1.80459
-1.97155
-3.78204
-2.39911
-0.88967
-2.58623
-3.99726
-4.21512
-4.39177
-0.89275
-2.40434
-4.00039
-4.22037
-2.38096
-4.10454
-5.47318
-4.55593
-4.55381
1.28256
2.94381
3.18743
4.10668
3.18880

-0.00075
-0.00053
1.25671
-1.25755
2.14176
1.25352
1.26152
-2.14320
-1.25665
-1.25842
2.15341
1.27464
-0.00117
1.28780
2.16047
0.00194
-1.28065
-2.15598
-1.28303
-2.15679
-0.00199
0.00077
0.00335
-0.88223
0.88434
-0.00112
0.00002
1.44949
-0.00022
-1.44820

-1.27199
-2.31553
-0.65558
-0.65693
-1.11831
0.86154
-0.87995
-1.12059
0.86019
-0.88131
1.31423
1.04467
1.49782
-1.95241
-0.42961
-0.24566
1.04327
1.31191
-1.95379
-0.43191
2.57264
1.26299
-0.41315
1.72865
1.72961
-0.64777
-0.00840
0.98816
-1.34805
0.98967

Cl abstraction of CCls —transition statein

dichloromethane

30

-2268.8362837

O0O00O0OIIIOIIIIIOIIOIIOOIOOIOOIO

-1.34484
-1.12708
-1.96806
-1.89261
-1.49563
-1.88831
-3.46247
-1.36567
-1.81621
-3.38721
-2.40032
-0.84412
-2.54445
-3.54024
-3.96817
-4.11315
-0.77245
-2.28164
-3.46321
-3.83906
-2.47712
-4.01830
-5.16329
-4.49743
-4.55218
0.87696
2.79197
3.69291
2.88347
3.34957

1.06143
2.07691
0.15035
0.89363
0.27987
-1.31663
0.57336
1.54247
-0.57624
1.31471
-1.94852
-1.63818
-1.46880
1.61056
-0.05780
0.41589
-0.88812
-0.67155
2.36394
1.22165
-2.51259
-1.04944
0.71670
-1.16969
-1.69095
0.48822
-0.00719
1.45240
-1.17837
-0.71407

0.36895
0.69060
1.38463
-1.01778
2.36136
0.92899
1.46451
-1.72134
-1.46737
-0.93036
1.66187
0.88741
-0.45134
1.80511
2.20282
0.08191
-1.56227
-2.45372
-0.62825
-1.92348
-0.77127
-0.36764
0.14163
-1.34530
0.34169
0.22435
-0.00477
-0.39512
-1.31744
1.51027
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Appendix

Cl abstraction of CCls — products 5.69 and

CCls radical in dichloromethane
30

-2268.8829758

OOIIITIOIIIIIOIIOIIOOIOOIZIOOIO

o

Cl

@]

-1.58604
-2.21505
-1.83404
-1.83402
-1.61769
-0.96150
-3.32163
-1.61771
-0.96148
-3.32161
-1.16916
0.09560
-1.26408
-3.95438
-3.54069
-3.62563
0.09574
-1.16921
-3.95437
-3.54060
-0.63892
-2.74716
-4.68150
-2.97002
-2.97000
0.11380
2.54831
3.07425
2.40267
3.07406

-1.46703
-2.35788
-0.63474
-0.63445
-1.24319
0.62779
-0.23217
-1.24271
0.62805
-0.23182
121111
0.34834
1.46426
-1.12586
0.34311
0.60597
0.34882
1.21159
-1.12548
0.34378
2.36138
1.86611
0.89140
247461
247439
-2.14257
0.26743
-0.46121
1.97875
-0.46143

0.00019
0.00028
-1.25885
1.25903
-2.14078
-1.25309
-1.25070
2.14110
1.25306
1.25079
-2.15594
-1.27951
-0.00013
-1.26913
-2.15577
-0.00007
1.27958
2.15575
1.26961
2.15568
-0.00026
-0.00020
-0.00010
0.88295
-0.88351
0.00013
-0.00006
1.46149
-0.00008
-1.46152

@
OK

Ph Me

5.12

CBry

Me ——

®

A5

_CBr3
B

€]
KBr

o o
M — M
PhkM: PhkMs

A6

CBrg

Formation of hypobromite — starting species
CBr4 in dichloromethane

5

-91.3749874

C -0.00010
Br 0.94937
Br 0.94937
Br -1.82999
Br -0.06873

0.00000
1.60555
-1.60555
0.00000
0.00000

-0.00027
-0.62222
-0.62222
-0.71935

1.96384

Formation of hypobromite — starting species
5.12 in dichloromethane

22

-1024.7206284

AIIITIOIOIOOOOOIIIOIIIOON

0.38785
0.33782
-0.54742
1.22826
0.35053
0.33866
0.35204
1.22904
-0.54663
152414
-0.89167
-0.78881
-2.17656
-1.92357
0.20598
-3.31357
-2.29758
-3.19255
-1.81514
-4.29674
-4.07717
3.43980

1.09159
1.99933
2.64158
2.63458
1.37836
1.99798
1.37606
2.63331
2.64011
0.33350
0.22239
-1.16814
0.78133
-1.97968
-1.59702
-0.02114
1.86005
-1.40998
-3.05923
0.43687
-2.03669
-1.08726

-0.00012
-1.25339
-1.28603
-1.25821
-2.15363
1.25416
2.15373
1.25903
1.28808
-0.00093
-0.00009
-0.00024
0.00016
-0.00016
-0.00047
0.00020
0.00031
0.00003
-0.00028
0.00037
0.00006
0.00006
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Appendix

Formation of hypobromite —intermediate A5
in dichloromethane

27

-1116.1116760

OFBITTOIOTOOOOOIITITOIITITOO

Formation of hypobromite —triplet complex

3.10600
2.68297
3.50789
2.32364
1.87227
4.31261
4.62136
4.01315
5.16877
207777
3.56206
3.03091
453174
3.44692
2.28262
4.95150
497143
4.40798
3.01802
5.70410
4.73220
-0.06633
-1.95735
-3.14756
-2.64399
-1.99814
1.24586

0.93009
0.81112
0.50312
1.78662
0.08711
1.88956
1.99333
2.87211
1.53943
1.45022
-0.44960
-0.98119
-1.19650
-2.22296
-0.40565
-2.43506
-0.80792
-2.95647
-2.61808
-2.99399
-3.92206
0.46111
-0.26662
0.82699
-0.22230
-2.13452
3.63343

A6 in dichloromethane

27

-1116.0776501

ADBOOTIITOTIOTOOOOOIIIOIIITOONO

2.30193
1.46279
2.01937
0.54809
1.19767
2.57293
3.15012
1.62566
3.14293
1.56608
3.62712
3.95004
4.53801
5.16100
3.23946
5.74696
4.30882
6.06335
5.39506
6.44147
7.00381
0.49425
-2.22121
-2.02620
-2.12953
-3.51162
0.06526

-1.04484
-1.77821
-2.61793
-2.15406
-1.08111
-1.99402
-1.47761
-2.33948
-2.85097
-0.03774
-0.54028
0.81504
-1.43677
1.26634
1.51694
-0.98756
-2.49665
0.36839
2.32445
-1.69666
0.72032
1.83738
-0.32519
-1.20291
-1.44307
1.07993
1.94213

0.61016
2.08946
2.73667
2.42866
2.19661
0.52154
-0.52192
0.89887
1.10545
-0.15433
0.10293
-1.07248
0.78308
-1.55210
-1.60253
0.30863
1.69593
-0.86405
-2.46680
0.85377
-1.23477
-0.01173
0.04902
-1.09293
1.90371
-0.59663
-0.93669

0.70234
-0.35183
-0.77089

0.11012
-1.14787

1.90724

2.67451

2.32256

1.54593

1.28604

0.13215

0.16401
-0.43376
-0.35685

0.58047
-0.95468
-0.47177
-0.91725
-0.32957
-1.38991
-1.32460
-1.00419
-0.17504

1.51587
-1.71261
-0.23179
2.0926

© CBr.
K@ B 3

o ~o
Me - Me + KCBrj
PhkMe PhkMe

A5

Formation of hypobromite — product 5.44in

dichloromethane

22

-438.0104873

WIITIITOIOITIOOOOOIIITOIIION

0.12234
0.41146
-0.22757
1.44901
0.22793
0.40541
0.25581
1.42866
-0.27209
0.88194
-1.32762
-1.65981
-2.35888
-2.99549
-0.87731
-3.68973
-2.12911
-4.01425
-3.23474
-4.47368
-5.05152
2.75682

5.44

0.62608
1.50337
2.38689
1.84224
0.94294
1.35561
0.67837
1.73501
2.20362
-0.59598
0.13132
-1.22373
1.07570
-1.62266
-1.96997
0.67612
2.13544
-0.67831
-2.67984
1.42426
-0.99191
-0.40001

0.01800
-1.19738
-1.19214
-1.18420
-2.11582
1.32936
2.17229
1.34817
1.43748
-0.05934
-0.00363
0.01178
-0.02208
0.00474
0.02934
-0.02808
-0.02905
-0.01557
0.01593
-0.04272
-0.02078
-0.01505

Formation of hypobromite — product KCBr3 in
dichloromethane

5

-678.0521668

K 2.61070
Br 0.94280
Cc 0.05720
Br -1.32859
Br -1.04125

0.02488
-0.24319
0.00347
-1.50525
1.73434

-1.58802

1.55205
-0.33842
-0.46152
-0.17045
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o
o
M
Ph/J<M:

A7

o
M
Ph/J<Mee

A8

_CBr3
Br

CBry
— %

Ph

/J<Me

.
&2 CBry

Me

A9

Formation of hypobromite — starting species
A7 in dichloromethane

21

-424.8255260

IITIITIOIOIOOOOO0OIIIOIIIOO

-1.51472
-2.02244
-1.70772
-3.11601
-1.65788
-2.02220
-1.65772
-3.11578
-1.70713
-1.94998
0.03385
0.80063
0.71237
2.19473
0.26608
2.10310
0.15035
2.85409
2.76818
2.60362
3.93744

0.15336
-0.61058
-1.65902
-0.57608
-0.10892
-0.60961
-0.10705
-0.57541
-1.65793

1.43975
0.04884
1.21439
-1.17753
1.16515
2.15698
-1.23544
-2.10637
-0.06026
2.08653
-2.19801
-0.10261

-0.00006
-1.25318
-1.28625
-1.25903
-2.15441
1.25377
2.15454
1.25965
1.28770
-0.00055
-0.00008
-0.00009
0.00003
-0.00005
-0.00015
0.00004
0.00010
-0.00001
-0.00005
0.00007
-0.00001

Formation of hypobromite — starting species
CBrs in dichloromethane

5

-91.3749874

C -0.00010
Br 0.94937
Br 0.94937
Br -1.82999
Br -0.06873

0.00000
1.60555
-1.60555
0.00000
0.00000

-0.00027
-0.62222
-0.62222
-0.71935

1.96384

Formation of hypobromite —intermediate A8

in dichloromethane

26

-516.2221446

OWIIITIOIOIOOOOOIIIOIIIOON

Formation of hypobromite —triplet complex

-2.90165
-2.65060
-3.29805
-1.61134
-2.82694
-2.65500
-2.83640
-1.61527
-3.30108
-2.09258
-4.37917
-4.71885
-5.41707
-6.05361
-3.91473
-6.74970
-5.18766
-7.07529
-6.29421
-7.53592
-8.11304

0.10247

2.17957

3.05225

2.89300

2.68953

0.50095
1.35894
2.23884
1.69679
0.75482
1.35959
0.75655
1.69537
2.24066
-0.62436
0.06491
-1.28811
1.00510
-1.69291
-2.01324
0.60622
2.06590
-0.74928
-2.75076
1.35329
-1.06303
-0.29061
-0.06575
-1.52618
-0.09576
1.66746

A9 in dichloromethane

26

-516.1897768

OWIIITOIOIOOOOOIIIOIIION

3.24535
2.84554
3.30010
1.76034
3.18338
2.69730
2.92222
1.62020
3.18971
2.58516
4.76096
5.32599
5.60434
6.70699
4.68080
6.98248
5.18844
7.53993
7.12986
7.62082
8.61386
-0.48875
-2.36187
-3.39291
-2.36391
-3.18224

0.10769
0.45227
1.39479
0.54248
-0.33438
1.19235
0.92146
1.29877
2.13681
-1.03422
-0.02231
-1.18742
1.03108
-1.29906
-2.00862
0.92183
1.94969
-0.24629
-2.21309
1.75018
-0.33296
-0.79591
-0.26535
-1.13646
242212
-0.51662

0.00152
-1.25663
-1.29643
-1.26512
-2.15062

1.26001

2.15369

1.27253

1.29614

0.00335
-0.00030

0.00185
-0.00286

0.00145

0.00395
-0.00332
-0.00445
-0.00107

0.00322
-0.00532
-0.00130

0.00098
-0.00095
-1.02537

1.85452
-0.83103

0.20526
1.64893
1.95670
1.71305
2.32603
-0.76620
-1.79829
-0.63610
-0.52980
-0.18782
0.04283
-0.47268
0.40589
-0.62223
-0.75832
0.25543
0.80608
-0.25944
-1.02339
0.54017
-0.37612
0.00481
0.02392
-1.39236
-0.49406

1.78196
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Appendix

_CBrg
Br

o
M
Ph/j<Mee

A8

Formation of hypobromite — product 5.44in

dichloromethane
22
-438.0104873
0.12234
0.41146
-0.22757
1.44901
0.22793
0.40541
0.25581
1.42866
-0.27209
0.88194
-1.32762
-1.65981
-2.35888
-2.99549
-0.87731
-3.68973
-2.12911
-4.01425
-3.23474
-4.47368
-5.05152
2.75682

WIITITOITIOITOOOOO0OIIIOIIIOONO

=

Bryg o
Me + CBrs
PhkMe

5.44

0.62608
150337
2.38689
1.84224
0.94294
1.35561
0.67837
1.73501
2.20362
-0.59598
0.13132
-1.22373
1.07570
-1.62266
-1.96997
0.67612
2.13544
-0.67831
-2.67984
1.42426
-0.99191
-0.40001

0.01800
-1.19738
-1.19214
-1.18420
-2.11582

1.32936

2.17229

1.34817

1.43748
-0.05934
-0.00363

0.01178
-0.02208

0.00474

0.02934
-0.02808
-0.02905
-0.01557

0.01593
-0.04272
-0.02078
-0.01505

Formation of hypobromite — product CBr3
anion in dichloromethane

4
-78.1736580

C 0.00062
Br 1.81980
Br -1.40751
Br -0.41240

-0.00048
-0.57410

-1.28785

1.86204

0.83266
-0.04762
-0.04757
-0.04755

Br

(e}
M
Ph)<Mee

Triplet hypobromite A10 in dichloromethane

22
-437.9669470
0.08972
-0.18634
0.43916
-1.23727
0.07934
-0.32959
-0.25256
-1.35454
0.33239
-0.72218
1.55944
1.92913
2.55351
3.27308
1.16831
3.89438
2.28969
4.25881
3.54687
4.65368
5.30365
-3.18412

WIITITITOIOITIOOOOOIIIOIIION

=

0.51344
1.32096
2.21371
1.60537
0.72406
1.34124
0.72945
1.69043
2.20082
-0.58932
0.09115
-1.25100
1.06562
-1.61297
-2.01552
0.70305
2.11671
-0.63947
-2.66060
1.47077
-0.92280
-0.33229

0.07762
1.38781
1.35444
1.42857
2.25949
-1.14861
-2.04868
-1.03171
-1.25018
0.22276
0.01552
0.07703
-0.10169
0.01837
0.17125
-0.15851
-0.14684
-0.09936
0.06407
-0.25023
-0.14526
-0.07418
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Appendix

Br &L o ° OH
0 .
—_— Me + + OBr + Me
Phk,\'\/l"e PhiMe + HOBr o e o Mo PhJLMe " e
e A 5.44 5.42 A12 5.15
5.44 5.42 ATt Based-induced elimination on hypobromite

Elimination of HOBr from hypobromite 5.44 —
starting species 5.44in dichloromethane dichloromethane

22 43
-438.0104870 -862.8454498
0.12236 0.62625 0.01793 2.24596 -0.23388 0.11835

041124 150205 -1.19855 2.02136 -0.65250 1.57044
-0.22804  2.38542  -1.19449 1.02327 -0.33813 1.88108
144870 1.84128 -1.18581 2.08739 -1.73666 1.68206
0.22776  0.94034  -2.11622 2.75954 -0.17587 2.21940
040565 1.35707  1.32845 1.32410 -0.98234 -0.83306

0.25573  0.68082  2.17211 152324 -0.67050 -1.86132
1.42907  1.73610  1.34680 1.50460 -2.05646 -0.74910
-0.27130  2.20562  1.43589 0.27378 -0.78641 -0.59618
0.88194 -0.59589 -0.05815 3.63002 -0.42590 -0.27138
-1.32761 0.13129 -0.00325 209164 1.28620 0.00787
-1.65977 -1.22378  0.01187 3.18490 2.13660 0.19170
-2.35887  1.07565 -0.02181 0.82237 1.83760 -0.19926
-2.99545  -1.62267  0.00481 3.02011 3.51854 0.14900

-0.87732  -1.97011  0.02926 416733 171670 0.36525
-3.68976 0.67608 -0.02791 0.66619 3.22177 -0.23121

-2.12912  2.13539 -0.02897 -0.05405 1.19309 -0.30609
-4.01425 -0.67832 -0.01542 1.75966 4.06726 -0.06544
-3.23474 -2.67984 0.01588 3.87912 4.16548 0.28614
-4.47365 1.42429 -0.04260 -0.32282 3.64132 -0.38491
-5.05148 -0.99206 -0.02070 1.62936 5.14297 -0.09662
2.75679 -0.40005 -0.01493 4.28311 -2.18950 -0.09343

-2.82506 0.58898 -0.10497
-2.99417 1.58173 -1.28510
-3.86980 2.23267 -1.19236
-2.09819 2.20828 -1.33617
-3.07284 1.02143 -2.22130
-2.74122 1.41823 1.20436
-2.63408 0.73764 2.05393
-1.84959 2.05128 1.15724
-3.61407 2.05687 1.37703
-1.70548 -0.16717 -0.26994
-4.11405 -0.26682 -0.02558
-4.01960 -1.65629 -0.09817
-5.38903 0.29441 0.12700
-5.15434 -2.46425 -0.02588
-3.02835 -2.07900 -0.21400
-6.52642 -0.50490 0.19967
-5.50019 1.37262 0.19083
-6.41453 -1.89267 0.12298
-5.05430 -3.54325 -0.08619
-7.50242 -0.04583 0.31780
-7.29914 -2.51723 0.17777

5.44 — starting species A11 and 5.86in

WIITIITOITIOITOOOOO0OIIITOIIITON

=

Elimination of HOBr from hypobromite 5.44 —
products 5.42 and HOBr in dichloromethane
22

-437.9891740

-0.51196 1.13568 0.63212
0.00834 2.15293 -0.35088
-0.67007 3.00706 -0.42216
0.98412 2.52409 -0.03740
0.09540 1.72022 -1.35108
0.12015 0.91069 1.79243
-0.26542 0.21821 2.53204
0.90056 -0.52459 0.17169
1.02867 1.44748 2.04196
143663 -1.03654 -0.46035
-1.74781 0.38940 0.26412
-1.97264 -0.90994 0.73751
-2.71164 0.96751 -0.56918
-3.13399 -1.59804 0.40975
-1.22506 -1.39743 1.35352
-3.87817 0.28104 -0.89294
-2.56161 1.96613 -0.96157
-4.09481 -1.00300 -0.40407
-3.28366 -2.60462 0.78209
-4.61664 0.75110 -1.53171
-4.99969 -1.54031 -0.66179
3.16159 -0.32094 -0.22702

IIIOIOIOOOOOIIIOIIIOOQIIIOIOIOOOOOIIIOIIIOO

WIITIITOITIOITOOOOO0OIIIOIIIOONO

=
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Appendix

Based-induced elimination on hypobromite

5.44 — transition state in dichloromethane

43

-862.8194036

TTITIOTOIOOOOOTITTIIOTITIIOORNIITIOIOZTOONOOO0OOIITIOIIION

1.98491
2.12789
1.17423
2.41852
2.88569
1.15082
1.06209
1.38888
-0.54433
3.48098
1.61098
1.36351
1.49042
0.97317
1.45725
1.10588
1.70689
0.83941
0.77189
1.01488
0.53606
447812
-2.30935
-1.91905
-2.59182
-0.90014
-1.96367
-2.14120
-2.42064
-1.09480
-2.75909
-1.51247
-3.77011
-4.11378
-4.79913
-5.44634
-3.32259
-6.12887
-4.56308
-6.45976
-5.69100
-6.90853
-7.49557

-0.26045
-0.76014
-0.68475
-1.81210
-0.19938
-1.12424
-0.83259
-2.18418
-0.98671
-0.04526
1.21530
2.00649
1.80999
3.33953
1.58663
3.13715
1.21974
3.91071
3.92825
3.57273
4.94607
-1.64033
-0.03368
-0.08705
0.52651
0.28448
-1.11702
1.40089
1.44369
1.69729
2.11244
-0.90861
-0.46590
-1.59539
0.26729
-1.98233
-2.16551
-0.11569
1.15016
-1.24597
-2.86365
0.46777
-1.54629

0.38527
1.81863
2.34447
1.80225
2.37010
-0.42885
-1.47572
-0.31352
0.17756
-0.11272
0.28043
1.40312
-0.98329
1.27073
2.39686
-1.11898
-1.86568
0.01138
2.15885
-2.10797
-0.09225
-0.33642
-0.24155
-1.72596
-2.32943
-1.84994
-2.08918
0.28227
1.33821
0.18342
-0.27150
0.52285
-0.08648
0.65654
-0.68910
0.79571
112491
-0.55301
-1.27398
0.19266
1.37864
-1.02990
0.30040

Based-induced elimination on hypobromite

5.44 — products 5.42,A12 and 5.15 in
dichloromethane

43

-862.8492165

ITTOIOITIOOOOOITITIOITITTOOWIIIOIOIOONOOOOIIIOLIIIOOO

-1.36789
-1.76460
-1.00050
-1.90823
-2.69995
-1.11832
-0.81292
-1.23023
0.93107
-4.26834
-1.21876
-1.53698
-0.71645
-1.33169
-1.97103
-0.50713
-0.46680
-0.80829
-1.59096
-0.10659
-0.64954
-5.41871
2.70513
2.72827
3.39866
1.72216
3.05912
2.22979
2.16569
1.23674
2.91086
1.81725
4.08627
4.30494
5.17097
5.57790
3.47350
6.44045
5.02790
6.64975
5.72809
7.26744
7.63892

-0.53368
-1.38552
-1.36596
-2.42189
-0.99466
-1.06506
-0.45411
-2.13003
-1.12101
0.41175
0.92734
184774
1.41345
3.20874
1.49049
2.77694
0.72494
3.67968
3.90575
3.13239
474151
-1.10451
-0.51270
-1.31627
-0.86522
-1.34809
-2.33797
0.92083
1.46917
0.90590
1.44685
-1.14709
-0.50613
-1.04351
0.04845
-1.02604
-1.47619
0.06623
0.47298
-0.47194
-1.44885
0.50174
-0.45838

0.23772
-0.93606
-1.71889
-0.62847
-1.34257

1.44169

2.28492

1.61520

0.20582
-0.15828

0.00717

1.01191
-1.20367

0.82368

1.93843
-1.39377
-2.00219
-0.37956

1.61243
-2.33645
-0.52806
-0.18228

0.73724

2.04223

2.77628

2.47015

1.84485

0.99506
0.05259

1.45343

1.66685
-0.18111

0.09646
-1.17162
0.78377
-1.74009
-1.71202

0.21825

1.77204
-1.04994
-2.72720

0.76735
-1.49233

54



Appendix

A.5 XYZ files Chapter 6

Table 6.2

o®

Me___OK
W¥
Me

6.13

KO'Bu 6.13 in benzene

15
-832.9947940
-1.08912
-1.63447
-1.26563
-2.72954
-1.27442
-1.63253
-2.72777
-1.26043
-1.27497
-1.62988
-1.26446
-1.26058
-2.72448
0.28573
2.60066

AOIIITOIIIOIIITOO

Me, K4£
Me (elye] Me
M? K Me

6.14

0.00048
-1.15166
-2.10548
-1.18344
-1.03818

1.33130

1.36847

2.16096

1.47256
-0.17835
-1.12456

0.63453
-0.18057
-0.00248
0.00026

KO!'Bu dimer 6.14 in benzene

30
-1666.0362918
0.62927
0.00110
-1.07444
0.15102
0.44681
2.13932
2.35201
2.60199
2.60199
0.00110
-1.07444
0.44681
0.15102
0.41164
-0.00047
-0.00047
-0.41180
-0.62890
-2.13868
-2.35028
-2.60199
-2.60199
-0.00047
-0.15001
-0.44647
1.07498
-0.00047
1.07498
-0.44647
-0.15001

ITITITOIITITIOIIITOOORXROIIIOIIIOIIIOON

-3.05346
-3.70210
-3.50019
-4.78630
-3.26711
-3.36032
-4.43469
-2.91357
-2.91357
-3.70210
-3.50019
-3.26711
-4.78630
-1.69156
-0.00032
-0.00032
1.69163
3.05358
3.36152
443612
2.91540
2.91540
3.70204
4.78629
3.26731
3.49967
3.70204
3.49967
3.26731
4.78629

-0.00110
-0.86972
-0.48086
-0.88742
-1.89705
-0.56007
-0.56747
0.04895
-1.58523
1.43295
1.84465
2.06545
1.47288
-0.00282
-0.00019

0.00000
1.25011
1.26622
1.28575
2.15133
0.00000
0.00000
-0.88519
0.88519
-1.25011
-1.26622
-2.15133
-1.28575
0.00000
1.78177
-1.78177
0.00000
0.00000
0.00000
0.00000
-0.88519
0.88519
1.25012
1.28553
2.15130
1.26629
-1.25012
-1.26629
-2.15130
-1.28553

6.15

KO'Bu cubic tetramer 6.15in benzene

60

-3332.1275140

OITTOOIIIOIIITOIIITOOIIIOIIITIOIIIOOIIIOIIIOIIIOORNROOORRXRO

-2.10499
-0.36415
-1.42382
0.30768
0.36173
1.42392
-0.31418
2.09561
0.58729
-0.66584
-0.52607
-0.92603
-1.51075
0.93374
1.82120
1.13095
0.10403
1.76064
1.53324
1.97513
2.66462
0.50544
0.89046
1.80459
0.09289
1.06144
-0.78024
-1.07433
-0.66300
-1.59453
1.63738
1.81997
1.38406
2.56628
-3.40248
-4.12433
-3.58538
-5.15812
-4.13571
-4.19298
-5.22810
-3.70028
-4.20635
-3.41281
-2.91662
-4.42408
-2.85785
2.31152
3.20107
3.74949
3.92713
2.57529
3.22368

-0.66083
-1.97065
1.50990
0.19875
1.97362
-1.51907
-0.19583
0.65667
3.19291
3.65550
4.62078
2.91075
3.74240
4.26628
3.95844
5.24780
4.36960
3.09003
2.33840
4.03840
277079
0.31966
1.76674
2.05066
245116
1.90015
-0.04842
-1.07517
0.03041
0.61658
-0.61629
-0.55169
-1.65298
-0.36364
-1.06486
-0.03956
0.06637
-0.32380
0.93827
-1.19702
-1.51832
-1.92539
-0.23271
-2.43107
-3.17933
-2.78768
-2.35758
-2.44944
-1.81264
-0.96458
-2.51702
-1.43648
-2.99074

-0.39249
0.97625
0.81846
2.19744
-0.97891
-0.81755
-2.19446
0.39673
-1.58912
-2.35946
-2.85797
-3.11917
-1.66813
-0.53859
0.02434
-0.98357
0.16884
-2.58427
-3.34737
-3.08891
-2.05518
3.56013
3.92683
3.39503
3.61922
5.00032
4.32807
4.08614
5.41434
4.02108
4.02981
5.10790
3.78443
3.50796
-0.64594
-1.54329
-2.49055
-1.76785
-1.05047
0.67054
0.51335
1.32332
1.18939
-1.35954
-0.73228
-1.58311
-2.30075
-1.32580
-2.41236
-1.98859
-2.83226
-3.22879
-0.20777
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IITIITIOIIIT

O
Me. O Me-.
Me>( * NN
Me

6.12

Deprotonation of 6.10 — starting material 6.12

2.61209
3.94843
3.77485
1.55103
0.92185
0.89709
2.21861

Me,
]

SN

6.10

and 6.10in benzene

32

-635.1652092

OITITOOIIIOIIIZOOOOOIIIOIIIOIIIOO

2.26087
1.49045
1.09456
2.11543
0.63600
2.83070
3.49711
3.38428
2.00137
3.46324
3.08546
4.03890
4.13246
1.45271
-2.01947
-2.39255
-2.09139
-1.55978
-1.53764
-2.03851
-2.81997
-2.25400
-0.87679
0.08223
-1.49534
-0.71644
-1.16360
-0.57011
-1.01439
-0.66687
0.48553
-1.32942

-3.46202
-3.72811
-2.16358
-3.63607
-4.11097
-3.27413
-4.39718

A13

-0.20305
-0.95263
-0.22521
-1.67583
-1.47948
-1.26684
-1.98899
-0.75984
-1.81431
0.51648
1.26489
1.03868
-0.16690
0.68171
-1.89086
-1.51467
-0.13860
0.27557
-0.80293
-2.85561
-2.16088
0.48791
-0.82678
-0.30549
-0.33539
-1.87061
1.62683
253515
2.38508
3.57381
2.23869
1.98160

0.56853
-0.56964
0.25206
-1.95107
-1.19087
-2.75174
-2.36882

Me. OH  Me.
Me>( * NN
Me ~

6.11

-0.09778
-1.21386
-1.93022
-1.75392
-0.77629
0.87640
0.38747
1.67342
1.33638
-0.76009
-1.46471
0.01061
-1.29891
0.55030
-0.01091
-1.28784
-1.40922
-0.19785
0.64715
0.47218
-2.03840
-2.27243
1.94924
1.83109
2.69970
2.22150
0.24816
-0.79062
-1.77577
-0.47595
-0.81628
1.40053

Deprotonation of 6.10 — transition statein

benzene
32

-635.1602401

OITIOOIIITIOIIIZOOOOOIIIOIIIOIIIOONO

247261
151746
0.50094
1.80623
151561
3.90371
4.23244
4.59501
3.94770
2.43346
1.41325
3.08327
2.76282
2.11779
-2.41527
-2.07567
-1.50558
-1.52727
-2.09750
-2.84541
-2.22011
-1.12575
-2.20620
-1.24537
-2.95025
-2.48768
-1.05043
0.09142
0.13670
0.20411
1.05171
-1.55806

-0.24863
-1.15248
-1.05604
-2.20981
-0.82825
-0.44860
-1.49300
0.17325
-0.12683
-0.71067
-0.62789
-0.06716
-1.74985
1.07999
-1.71398
-1.85634
-0.62824
0.22792
-0.45221
-2.41736
-2.74250
-0.38112
0.01441
0.40556
0.80375
-0.83807
1.63244
2.00267
1.49482
3.08289
1.54311
2.35613

0.20353
1.01371
0.61913
0.97330
2.05913
0.73747
0.67595
0.16116
1.78216
-1.26947
-1.65511
-1.87084
-1.38438
0.32305
0.16850
-1.16197
-1.56878
-0.47994
0.57186
0.86484
-1.75961
-2.54764
1.94808
2.28170
2.03149
2.56573
-0.34939
-1.17024
-2.13339
-1.25751
-0.49945
0.50962
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Deprotonation of 6.10 — products 6.11 and

Al13in benzene

32

-635.1839562

IOITOOIIIOIIIZOOOOO0OIIIOIIIOIIIOO

2.76882
1.74929
1.63397
2.07193
0.77858
2.87794
3.24775
3.57200
1.89458
4.12617
4.03819
484351
450711
2.36964
-3.27970
-2.53279
-1.43938
-1.55233
-2.67749
-4.19207
-2.74802
-0.63071
-3.19942
-2.59119
-3.18435
-4.22566
-0.65330
-0.02491
-0.29080
0.64175
-0.52351
1.56450

0.26793
0.84069
1.91559
0.67295
0.35850
-1.24638
-1.48383
-1.66238
-1.71167
0.93749
2.01368
0.53102
0.77202
0.56655
1.18470
2.07668
1.34839
0.03656
-0.04312
1.31710
3.12652
1.72824
-1.24226
-1.52012
-2.07295
-1.03952
-1.14964
-1.22135
-0.54596
-2.05052
-1.95284
0.04670

-0.26672
-1.25295
-1.08940
-2.28500
-1.11106
-0.45170
-1.45390
0.28411
-0.32750
-0.44830
-0.27813
0.26919
-1.45927
1.06946
-0.44019
0.29856
0.83640
0.41009
-0.37458
-1.00104
0.42698
1.44229
-1.01166
-1.87082
-0.30791
-1.32035
0.62927
1.85659
2.65965
2.06757
-0.35073
1.27057

[©S) o
Me.__OK Me Me.__OH Me.
Me>( + NN —_— Me>( +
Me =~ Me

6.13

Me,

6.10

A14

SO
OK
Ng

A15

Deprotonation of 6.10 — starting material 6.13

and 6.10in benzene

33

-1235.0881477

OITITOOIIIOIIIZOOOOXROIIIOIIIOIIIOON

1.70680
0.38383
0.02710
0.49473
-0.38434
2.17962
2.32409
3.12686
143771
2.76017
2.43696
3.71442
2.92013
1.54314
2.06436
-2.90109
-3.45162
-2.75752
-1.81823
-1.93384
-3.11619
-4.25585
-2.93206
-1.00157
0.01324
-1.11918
-1.22050
-0.87252
-0.42364
-1.19587
-0.07555
0.41372
-0.43322

1.49924
2.17108
1.73410
3.25226
1.99633
2.15367
3.23579
1.70286
1.96979
1.78693
1.33618
1.33258
2.85848
0.14254
-2.09892
0.91119
1.15730
0.34544
-0.38495
-0.03106
1.35449
1.84336
0.27794
-0.39498
-0.20013
-1.44443
0.23140
-1.39084
-1.29454
-0.90676
-2.26679
-0.58746
-2.26507

0.14743
0.56806
1.50567
0.70863
-0.19274
-1.16773
-1.07444
-1.48117
-1.95168
1.23728
2.18115
0.95197
1.40041
-0.01965
-0.57413
-1.09108
0.15521
1.07039
0.35214
-0.97383
-2.05124
0.36662
2.13252
-2.03648
-1.67199
-2.30240
-2.90058
0.82179
2.25233
291531
2.59946
2.23661
0.08181
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Deprotonation of 6.10 — transition statein

benzene
33
-1235.0770131
-1.99134
-1.09306
-0.11341
-0.94189
-1.54980
-3.35486
-3.26091
-3.99729
-3.83967
-1.32920
-0.33350
-1.93484
-1.22517
-2.17750
-2.11366
3.49284
3.40437
2.35983
1.83917
2.55528
4,15570
4.02529
2.01884
2.35589
1.34862
2.49466
3.08541
0.72026
-0.15866
0.23268
-0.59938
-1.13833
0.47428

OITITOOIIIOIIIZOOOOROIIIOIIIOIIIOON

-1.38225
-1.08956
-0.73718
-1.97581
-0.30935
-1.88462
-2.79336
-2.09882
-1.11391
-2.47347
-2.15258
-2.66082
-3.41048
-0.21458
2.21735
-0.71612
-1.50621
-0.97663
0.12224
0.26495
-0.77845
-2.35791
-1.34475
1.25643
1.17829
2.26103
1.05659
1.00022
0.57469
-0.17576
1.42075
0.06666
2.01373

-0.28355
-1.49874
-1.15989
-2.12307
-2.11793
-0.77259
-1.37564
0.08543
-1.37921
0.57290
0.89228
146391
0.01756
0.46452
-0.07417
-0.70339
0.42681
1.20795
0.53661
-0.63711
-1.55261
0.65403
2.16233
-1.68722
-2.09490
-1.29479
-2.47109
0.91423
1.98223
2.66290
251212
1.27717
0.22787

Deprotonation of 6.10 — products A14 and

A15 in benzene

33

-1235.0961986
2.02878
2.03720
2.72209
2.35143
1.03244
1.05120
1.36607
1.00196
0.04980
3.42825
4.10059
3.40901
3.82292
1.62867
1.52089
-2.51177
-2.06173
-1.50595
-1.63138
-2.24386
-3.00464
-2.12904
-1.06896
-2.58448
-1.69145
-3.04822
-3.28268
-1.16632
-1.03027
-1.35844
-0.73750
-0.84900
0.71611

ITOITOOIIIOIIIZOOO0OO0OXROIIIOIIIOIIIOO

-1.27864
-2.43410
-2.21932
-3.36110
-2.58227
-1.55773
-2.43500
-0.69841
-1.74588
-1.00098
-0.74718
-0.16944
-1.87985
-0.07627
2.47504
-1.82351
-2.02667
-0.79710
0.11754
-0.53124
-2.49086
-2.94853
-0.58652
0.02627
0.14577

1.00257
-0.65853

153914

2.23925

1.83098
3.28434

1.96787
-0.20147

0.11805
-0.87931
-1.70274
-0.39356
-1.28570

1.25669

1.82759

1.93084

0.85839

0.64727
-0.17550

1.35713

1.16097
-0.56311
0.10953

0.21830
-1.06719
-1.50253
-0.46527

0.57863

0.90802
-1.62349
-2.46788

1.88163

2.49339

1.76088

2.36254
-0.36857
-1.54059
-2.48615
-1.51033

0.80432
-0.86644
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6.14

48

-2068.1329744

OITITOOIIITOIIITZOOOOIIIOIIIOIIIOOOXRNRNROIIIOIIIOIIIOON

2.90465
3.58477
3.85438
4.49209
2.89223
2.57886
3.46784
2.10421
1.87481
3.91348
4.16969
3.45922
4.83828
1.75639
-0.12865
0.06461
-1.79625
-3.09780
-3.63605
-4.68006
-3.56320
-3.04016
-3.18291
-4.20244
-2.54027
-2.82131
-4.01926
-3.65359
-4.00396
-5.05704
-1.23782
-0.05189
0.99202
0.41445
-0.95656
-2.26181
0.03439
2.05203
-1.97274
-2.04176
-1.70913
-2.92077
1.07963
257703
2.93568
2.91220
2.95499
0.45078

6.10
Deprotonation of 6.10 — starting material 6.14
and 6.10in benzene

-1.49115
-0.56412
0.38753
-1.00435
-0.35121
-2.82583
-3.31540
-3.50832
-2.65168
-1.78077
-0.85151
-2.45987
-2.23821
-0.91394
-0.21119
-1.32688
-1.03939
-1.35517
-0.39349
-0.59570
0.63818
-0.48369
-2.79242
-3.07710
-2.88524
-3.49510
-1.25416
-1.92752
-0.23390
-1.51961
2.82836
3.03839
2.73491
2.33256
2.39868
2.97053
3.38847
2.77520
2.09420
1.01043
2.57236
2.49083
1.83252
1.94196
2.89170
1.80628
1.11886
1.31657

-0.47325
-1.50475
-1.03693
-1.93181
-2.32691
-1.17683
-1.58885
-0.46528
-1.99792
0.65648
1.17406
1.38516
0.28868
0.02939
-1.50221
1.83756
0.20644
-0.12591
-1.20840
-1.46999
-0.85097
-2.12413
-0.67629
-0.95820
-1.55787
0.08018
1.10657
1.88782
1.50196
0.87812
-1.20993
-1.89900
-1.00647
0.19423
0.04434
-1.52016
-2.91517
-1.20524
1.05333
1.17202
1.99381
0.69057
1.40053
1.44647
1.04964
2.47336
0.83274
2.31398

Deprotonation of 6.10 — transition statein

benzene
48

-2068.1198875

C

OITITOOIIIOIIIZOOOOIIIOIIIOIIIOOOXRXROIIIOIIIOIIIO

3.08154
3.93586
4.23901
4.83527
3.35124
2.64919
3.51000
2.01127
2.07816
3.90992
4.20096
3.31355
4.81530
1.93602
-0.12723
0.23374
-1.52166
-2.78425
-3.57086
-4.58841
-3.63074
-3.05365
-2.69486
-3.67970
-2.14331
-2.14757
-3.57652
-3.02416
-3.69113
-4.57328
-1.69339
-0.57991
0.53966
0.08067
-1.29510
-2.74211
-0.58731
157346
-2.22865
-2.12104
-2.03107
-3.23419
0.85869
2.28367
2.75296
2.81195
2.23288
0.24803

-1.20390
-0.32078
0.58622
-0.84055
-0.02501
-2.46459
-3.06226
-3.08426
-2.19414
-1.60785
-0.71679
-2.24943
-2.15432
-0.50135
0.05342
-1.32136
-1.24267
-1.74425
-0.80149
-1.15479
0.19518
-0.71522
-3.12714
-3.55708
-3.04155
-3.81609
-1.89840
-2.55537
-0.92431
-2.32434
2.87268
3.29532
3.02178
2.43455
2.35741
2.91642
3.76328
3.21893
1.81130
0.72571
2.24301
2.07429
1.84579
1.74635
2.50316
1.55474
0.61109
1.30105

-0.49229
-1.41333
-0.88313
-1.75655
-2.28999
-1.24840
-1.56341
-0.61117
-2.14199
0.73679
1.29943
1.39338
0.45699
-0.08584
-1.58736
1.79352
0.03252
-0.21457
-1.14985
-1.34755
-0.70225
-2.11243
-0.88895
-1.10113
-1.83057
-0.23855
1.09929
1.77919
1.58434
0.94355
-0.97629
-1.68159
-0.86883
0.30561
0.21740
-1.22738
-2.65319
-1.10551
1.20396
1.23669
2.18121
0.87538
1.42578
1.25189
0.62922
2.18357
0.55407
2.36253
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Deprotonation of 6.10 — products A16 in 'Bu\
benzene By, /‘ /fBu
48 Ak Me 1K 1 |/ “Bu
-2068.1406255 Kk9 0, . Me. .

2.96848 -1.63844 -0.60284 0K " N\\ s N

3.41500 -0.40449 -1.38934 B 610 ’

3.28974 0.49473 -0.77758 o1 '

4.46663 -048134 -167716 Deprotonation of 6.10 — starting materlal 6.15

281987 -0.29981 -2.30173 ?gd 6.10in benzene

061 -2.89173 -1.461
306186 -2.89173 -1.46188 -3734.2095005

4.08904 -3.05496 -1.79599
2.73648 -3.76528 -0.89224
242145 -2.79440 -2.34215
3.80537 -1.77853 0.66788
3.69937 -0.88042  1.28381
3.47075 -2.64311 1.24704
486254 -1.91077 0.42502
159170 -1.48921 -0.24418
-0.24917 0.11960 -1.45561
-0.48458 -1.74920 1.73516
-1.99046 -1.03436 -0.10022
-3.36169 -1.02440 -0.26545
-3.81109 0.27012 -0.97380
-4.89490 0.31643 -1.12306
-3.50671 1.13845 -0.38126
-3.33178 0.34012 -1.95681
-3.81642 -2.22620 -1.11455
-4.90123 -2.24906 -1.26330
-3.33201 -2.18556 -2.09488
-3.51206 -3.15610 -0.62511
-4.07199 -1.09841 1.10175
-3.78038 -2.02002 1.61707
-3.77191 -0.24687 1.72123
-5.16325 -1.09026 1.01188
-0.97212 3.11002 -0.72854
0.11930 3.38694 -1.52409
126017 2.85917 -0.85955
0.82651 2.27437 0.31770
-0.53843  2.42987 0.37929
-2.01520 3.36038 -0.84492
0.09723 3.92292 -2.46012
2.28583 2.88568 -1.19463
-1.39973 1.97135 1.46392
-1.71572 0.94183 1.27687
-0.85187 2.03138 2.40319
-2.27092 2.62544 151027
155949 1.45076 1.32469
2.68799 1.94399 1.88135
3.02220 2.94686 1.65278
3.26283 1.34283 2.57605
1.03449 0.26437 1.53968
152165 -0.76922 0.45358

2.61460 091392 1.23517
2.10730 -1.61195 1.36667
250010 0.72673 -1.31971
1.96418 -1.74226 -1.22831
-0.05908 1.64718 -1.26981
-0.40106 -1.03041 1.38636
0.11493 1.45109 1.38474
-0.48883 -1.01945 -1.17964
-0.03818 2.95928 -1.72690
-0.16552 3.95970 -0.55727
-0.18599 4.99848 -0.90101
-1.09159 3.77341 -0.00187
0.68670 3.85623 0.12488
127874 3.29230 -2.46494
1.44810 2.56898 -3.26976
1.25374 429066 -2.91099
2.12880 3.27613 -1.77402
-1.18825 3.24091 -2.71398
-2.15475 3.13411 -2.21587
-1.13193 4.25357 -3.12482
-1.14877 252735 -3.54240
249969 -2.81162 -1.92363
2.17854 -2.69429 -3.42573
1.09363 -2.68450 -3.57217
258273 -1.75429 -3.81529
259633 -3.51951 -4.01177
4.03146 -2.84844 -1.75500
428489 -2.93429 -0.69302
449726 -3.68412 -2.28760
446508 -1.91603 -2.13157
1.91698 -4.14047 -1.40407
2.31398 -5.01161 -1.93557
2.14668 -4.25770 -0.33963
0.82811 -4.13422 -1.51558
3.64068 1.56947 1.88841
453657 2.31440 0.87863
3.93286 3.03373 0.31388
5.35504 2.85922 1.35980
497702 159853 0.17540
451555 0.56495 2.66350
5.34863 1.04473 3.18715
3.90435 0.03954 3.40514
492869 -0.17289 1.96713
3.07713 259874 2.88714
243667 2.09029 3.61560
3.86267 3.13081 3.43340
247419 3.34024  2.35155
-1.27821 -1.71020 2.21496
-2.32079 -0.73650 2.79603
-2.84736 -0.24328 1.97260
-3.06463 -1.23435 3.42669
-1.81793 0.02678 3.40151
-2.01478 -2.81362 1.43433
-1.28320 -3.50964 1.00916
-2.70576 -3.38349 2.06499

TOITOOIIITOIIIZOOOOIIITOIIITOIITOOOXRXROIIIOIIIOIIIOON

ITITOITITOOIIITIOIITITOIIIOOIIIOIIIOIIIOOIIIOIIIOIITIOORNXOOORRXO
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-2.59067
-0.52053
0.18219
0.04404
-1.19268
-2.16888
-3.09252
-3.58533
-2.87497
-3.82449
-4.36933
-3.33354
-5.22010
-4.45129
-5.83281
-5.37044
-5.32312
-3.64362
-6.55375
-5.50038
-2.60902
-4.03953
-3.66715

ITIIITIIOOIOZ000IITOOIIIIOL

-2.37410
-2.36818
-3.11818
-1.60730
-2.87221
0.90809
0.45638
-0.62150
-0.00303
1.25459
-0.28135
-1.79391
-1.14426
0.95703
-0.41750
-2.17919
0.86692
2.14210
-0.77728
1.72015
1.86278
271127
2.77087

0.61466
3.38606
3.00522
3.93578
4.08796
-2.07593
-2.46401
-1.53166
-3.42819
-2.59298
-0.34096
-1.77210
0.33626
0.27284
1.37046
0.07146
1.31021
0.01003
2.08691
1.94690
-0.20068
-0.83282
0.89912

Deprotonation of 6.10 — transition statein

benzene
78
-3734.2025619
2.35788
2.09832
1.01951
1.69367
-0.69970
-0.48423
0.05741
-0.75030
-0.55358
0.29664
0.50430
-0.22743

ITOORXRXOOOXRXO

1.01753
-1.47188
0.43237
-2.09112
2.45115
-1.02866
1.54275
-2.58680
3.83085
4.43545
5.49497
4.35706

0.94230
1.57433
-1.27823
-0.84001
-0.55680
1.68230
1.77037
-0.40136
-0.77338
0.35135
0.17534
1.31136

ITIITITOOIOZO0O0OITOOIIITOIITOIIITOOIIIOIIIOIIIOOIIIOIIIOIIIOOIIIOIIIOT

1.24958
0.14795
-0.44341
0.29034
1.13007
-1.92925
-2.43607
-1.84018
-2.55334
247239
3.04511
2.22579
3.62546
3.69728
3.64804
3.25979
4.28641
4.26664
1.63527
2.21266
1.24570
0.78921
3.63413
3.82561
3.06375
4.81149
3.71893
4.69088
5.71620
4.61157
4.51984
3.89708
3.77345
4.90386
3.17159
-1.33065
-2.39807
-2.91159
-3.14353
-1.94846
-2.08762
-1.37145
-2.72182
-2.73646
-0.52553
0.18248
0.04464
-1.16210
-1.48816
-2.16661
-2.19889
-1.56256
-3.13894
-3.31061
-1.28413
-3.79490
-4.10119
-4.90315
-3.41405
-5.05210
-3.92646
-5.52173
-5.74981
-2.86507
-4.40020
-4.39206

3.90258
4.08307
3.66372
5.15095
3.60060
451726
4.34317
5.59723
4.10742
-2.75130
-1.75484
-1.27019
-0.98665
-2.23433
-3.46609
-4.17720
-4.01146
-2.73045
-3.80174
-4.33454
-4.54226
-3.31000
152994
2.13989
2.90683
2.59772
1.36266
0.42046
0.78254
-0.00719
-0.37360
2.62693
2.20820
3.05045
3.43641
-1.38834
-0.30292
-0.07678
-0.62786
0.61876
-2.69660
-3.50372
-3.01954
-2.55192
-1.60728
-2.43165
-0.70293
-1.84821
1.91930
1.33691
-0.04366
1.46130
1.81838
-0.55314
-0.84514
-1.85337
0.18480
-1.90134
-2.64753
-0.63194
1.57935
-2.75428
-0.24814
1.82219
2.25065
1.71623

0.42219
-2.11733
-2.93537
-2.30760
-2.11919
-0.78217

0.17205
-0.93372
-1.58120
-1.77220
-2.79957
-3.34251
-2.27622
-3.53636
-1.07931
-0.34259
-1.78214
-0.55467
-2.52873
-3.29108
-1.82093
-3.02092

0.80196
-0.60119
-0.77286
-0.73041
-1.36676

0.98500

0.85920

1.99111

0.24893

1.85053

2.85409

1.77242

1.72646

2.71945

2.98014

2.04099

3.71308

3.36917

2.39974

2.19564

3.23072

1.52581

4.01582

3.87871

4.25454

4.87337
-1.52778
-2.46592
-2.04770
-3.36449
-2.54353
-1.20627
-2.31677
-1.20897
-0.35250
-0.33520
-1.83382

0.18327

0.04092
-0.10550

0.91175

0.10488
-0.67779

1.01665
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Deprotonation of 6.10 — product A17 in

benzene
78

-3734.2326320

OOITITITOIIITOIITOOIIIOIITOIITOOIITOIIIOIIIOOIIIOIIIOIIIOORNRNOOOXRRO

-1.40749
-3.00773
-0.87444
-2.52177

1.69041
-1.05937
0.56951
-0.78038
3.06843
3.15248
4.18456
2.77864
2.54230
3.54470
3.38757
4.60688
297745
3.88124
3.53308
4.94421
3.76772
-3.48057
-3.33697
-2.33894
-3.46200
-4.07632
-4.89567
-5.02485
-5.68413
-5.02646
-3.33758
-4.08101
-3.45557
-2.34230
-1.34149
-1.13102
-0.18593
-1.09341
-1.95641
-2.64352
-2.63301
-2.79797
-3.49108
-0.16053
-0.27916
-0.09190
0.77643
-1.22982
-0.22403
0.80086
-0.33840
-0.36952
-1.02053
-1.74882
-1.14304
-0.01358
-2.65195
-3.39241
-2.81800
-2.82183
2.11764
1.94710

1.83943
-0.08977
1.73772
-0.24340
2.26763
-1.77424
0.23389
-2.06976
2.63473
4.07144
4.42938
413772
472160
2.52955
151328
2.77385
3.21798
1.70084
1.78283
1.95508
0.66017
-0.32256
0.84980
0.82872
1.80026
0.81300
-0.27301
-1.10722
-0.33746
0.66498
-1.64020
-1.74047
-2.49008
-1.69195
3.07329
4.19809
4.03032
5.18951
4.19439
3.35047
4.31805
2.56535
3.33616
3.12401
2.34042
4.08517
2.96497
-2.77888
-2.62155
-2.67002
-3.39809
-1.64875
-4.16423
-4.30795
-4.98320
-4.23031
-2.73466
-2.85689
-1.76884
-3.52150
-1.08691
-0.89940

-1.15262
-0.92028
1.37290
1.61263
0.20098
-1.36937
-1.60963
1.17395
0.26993
-0.22723
-0.20648
-1.25185
0.40425
1.71873
2.09471
1.80305
2.35028
-0.63010
-1.66402
-0.60549
-0.30655
2.60528
3.59578
4.04680
3.06548
4.40214
1.99630
1.29827
2.75310
1.44623
3.39288
4.19008
2.71157
3.84779
-1.77531
-0.74106
-0.21364
-1.20412
-0.01975
-2.54924
-3.06226
-3.29657
-1.85651
-2.76774
-3.52534
-3.28742
-2.22246
-2.30634
-3.46530
-3.08310
-4.22847
-3.94794
-1.66260
-0.85674
-2.37873
-1.23741
-2.90117
-2.10272
-3.39144
-3.64285
2.92614
1.59487

ITIIITIITOOITIOZ000ITIT

1.51589
2.84176
2.75976
1.03173
2.29951
4.10956
3.40392
1.26665
4.50288
5.03169
3.39953
5.53763
470811
5.07918
6.02207
1.59417

-0.52577
-1.79284
-1.65748
-0.11885
-2.24351
-1.90840
-2.87373
-2.24147
-2.64010
-1.42320
-3.43271
-2.91863
-0.44479
-2.10441
-1.33846
1.35659

3.63201
3.30955
0.60265
1.06041
-0.56485
0.69057
-1.19395
-0.89277
-0.39926
1.70594
-2.11699
-0.52354
2.05651
255751
1.25979
0.57783
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TaMe63

TL

6.2

o‘Bu

HOBu

DMSO

Tle

6.16
Deprotonation of 6.2 — starting species 6.2

and tert-butoxide in DMSO

46

-884.9356036

ITTITOIITITOIIITOOOIIIITOIIOIIOIIIOIIOIIOOOZZIIIOOOONO

-1.36374
-0.09272
-1.11425
-2.44057
0.75743
-2.70782
-3.18663
-0.02520
-2.43981
-1.08861
-1.38720
1.30419
1.96759
1.23498
1.82201
1.07879
1.93685
3.15517
3.54831
3.90058
3.04047
-3.73030
-4.30059
-3.53927
-4.51247
-4.68095
-3.90142
-5.84790
-6.40277
-6.46988
-5.69571
-0.01199
2.39950
3.27185
4.63482
5.06976
5.34989
4.48951
2.70922
1.75369
2.53016
3.38613
3.53125
3.93310
2.58925
4.23692

-0.79822
-0.05446
2.07147

1.39005
-0.62637

1.59702

1.86852

1.29665
-0.03982

3.26245
-2.02482
1.88034
1.06261
2.60439
2.56699
3.29453
1.82225
3.26223
3.72302
2.55208
4.04551
-0.68246
-0.04580
-1.63155
-0.91900
0.03770
-1.53409
-1.60262
-1.77410
-0.98996
-2.56978
-0.03565
-1.31171
-1.78200
-2.15855
-1.27906
-2.53395
-2.93105
-3.03820
-2.79344
-3.82578
-3.43163
-0.71644
0.19257
-0.45771
-1.06021

-0.05487
0.28824
-0.36904
-0.08628
-0.11841
0.95824
-0.72031
-0.25986
-0.36031
-0.67126
-0.04216
-0.44844
-0.74770
-1.26300
0.81368
1.15303
1.60746
0.55111
1.45897
0.18378
-0.20296
-0.59575
-1.27767
-1.09763
0.69444
1.19845
1.36132
0.41523
1.33888
-0.24250
-0.07064
1.38443
-1.09539
-0.14304
-0.76476
-1.25024
-0.02339
-1.52685
0.56209
1.03705
-0.17693
1.32941
0.94931
0.49048
1.44271
1.71435

Deprotonation of 6.2 — transition statein

DMSO
46

-884.9266175

ITITITOIIITOIITOOOIIITIOIIOIIOIIIOIIOIIOOOZZIITOOOO

1.23006
-0.06711
0.91891
2.27370
-0.94805
2.77028
2.85148
-0.13690
2.23191
0.85738
1.39190
-1.47495
-2.13978
-1.45153
-1.96077
-1.28238
-1.91255
-3.38882
-3.73634
-4.07300
-3.45615
3.50841
3.97855
3.29668
4.45489
468217
3.94440
5.74963
6.43184
6.26539
5.54530
-0.39322
-1.80671
-2.85744
-3.79594
-4.18882
-4.63994
-3.24555
-2.32417
-1.65424
-1.75431
-3.13394
-3.66310
-4.07598
-3.01488
-4.49083

-0.66572
0.01566
2.07679
1.41055
-0.74574
1.83917
1.71419
1.35665

-0.04056
3.23008
-1.80257
1.92986
1.11927
2.68310
2.56031
3.37410
1.81876
3.08008
3.54224
2.26404
3.82709

-0.72514

-0.32422

-1.78111

-0.57713
0.48083

-0.94176

-1.35282

-1.24523

-0.99608

-2.41829
0.03501
-1.39696
-1.94263
-2.70398
-2.02238
-3.15026
-3.50199
-2.91742
-2.39042
-3.71618
-3.37030
-0.83640
-0.14524
-0.26745
-1.25020

-0.29670
-0.38903
0.58258
0.46208
0.26462
-0.41974
1.33721
0.19703
0.40169
1.02475
-0.75824
0.31939
0.62533
1.10831
-0.98390
-1.25815
-1.78762
-0.84426
-1.76993
-0.59666
-0.04872
0.57338
1.47739
0.74482
-0.61750
-0.78016
-1.51305
-0.39015
-1.23508
0.50549
-0.25570
-1.43401
0.99301
0.25097
1.19560
1.95553
0.65929
1.70224
-0.81328
-1.49858
-0.32921
-1.39430
-0.45592
0.28534
-1.13043
-1.04081
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Deprotonation of 6.2 — products 6.16 and tert-

butanol in DMSO

46

-884.9401085

ITITOIITOIITITOOOIIITOIIOIIOIIIOIIOIIOOOZZIIIOOOONO

1.14689
0.02355
0.76359
2.12425
-1.00391
255324
2.76245
-0.22071
2.02432
0.61653
1.41488
-1.60273
-2.19976
-1.62283
-2.18547
-1.58617
-2.11666
-3.64338
-4.06918
-4.24755
-3.73514
3.28586
3.66495
3.07240
4.35838
4.64226
3.93005
5.59373
6.37197
6.01698
5.34065
-0.63047
-1.55898
-2.51896
-3.27532
-3.77278
-4.03160
-2.58456
-1.79079
-1.16386
-1.14303
-2.50266
-3.47881
-3.97383
-2.93594
-4.24443

-0.41369
0.38278
2.09557
1.46907
-0.95525
1.92962
1.72874
1.51767
0.02301
3.04921
-1.47135
1.95637
1.08593
2.67453
2.59151
3.46745
1.89020
2.98825
3.44069
2.11317
3.70835
-0.68931
-0.48733
-1.75700
-0.32384
0.72689
-0.43589
-1.20720
-0.93698
-1.11448
-2.25896
0.26594
-1.46684
-2.19660
-3.07360
-2.45513
-3.66829
-3.75127
-3.04940
-2.41538
-3.77457
-3.59085
-1.22386
-0.59276
-0.57939
-1.76722

-0.63019
-0.79957
0.75506
0.51647
0.45807
-0.39122
1.36193
0.05307
0.40394
1.53398
-1.27037
0.21921
0.50837
1.03920
-1.04083
-1.30788
-1.87756
-0.82374
-1.72084
-0.56835
-0.00639
0.55563
1.56442
0.49036
-0.47323
-0.35614
-1.47329
-0.32029
-1.03659
0.68403
-0.47916
-1.64971
1.08139
0.31008
1.29873
2.04981
0.78132
1.80582
-0.72779
-1.36186
-0.22839
-1.35599
-0.37907
0.36384
-1.07697
-0.93866

I'T‘r

OTNL
l\‘l O
Pr

S)
(o]

HOBu

benzene

I‘jr
@] N
'‘Bu
- . Il o
—= T
Pr
6.16
Deprotonation of 6.2 — starting species 6.2

and tert-butoxide in benzene

46

-884.8938973

ITIITIOIITIOIIITOOOIIIIOIIOIIOIIIOIIOIIOOOZZIITITOOOO

-1.39618
-0.13049
-1.20083
-2.50669
0.74825
-2.74108
-3.28000
-0.10268
-2.49228
-1.21463
-1.42552
1.21796
1.84290
1.08461
1.86860
1.21575
1.97959
3.24063
3.73371
3.88349
3.15541
-3.77427
-4.37597
-3.57872
-4.52281
-4.69956
-3.88277
-5.84992
-6.38586
-6.49687
-5.68593
-0.02987
2.61202
3.37217
4.77097
5.27232
5.40936
4.65333
2.69914
1.70911
2.56263
3.28128
3.57453
4.05753
2.59594
4.18427

-0.79264
-0.03769
2.10288
1.38004
-0.56438
1.52394
1.88558
1.33560
-0.02874
3.30820
-2.01376
1.92645
1.15049
277144
2.38342
3.10350
151231
2.99575
3.29395
2.27399
3.88096
-0.68456
-0.04033
-1.61646
-0.97723
-0.04045
-1.60034
-1.68081
-1.88805
-1.06612
-2.63182
-0.05267
-0.79913
-1.65499
-1.85500
-0.88494
-2.53489
-2.25778
-3.04446
-2.92993
-3.46137
-3.75494
-1.11114
-0.12954
-0.98162
-1.77092

-0.11444
0.21737
-0.30656
-0.01783
-0.19831
1.04624
-0.59651
-0.28116
-0.37690
-0.54112
-0.12304
-0.51275
-0.96639
-1.19000
0.79069
1.29540
1.44470
0.52403
1.45188
0.01364
-0.11289
-0.59507
-1.24393
-1.12704
0.70435
1.24278
1.33533
0.43457
1.36246
-0.19749
-0.07849
1.31270
-0.85451
-0.11138
-0.74207
-0.82074
-0.16357
-1.75283
0.00384
0.45651
-0.99867
0.60446
1.32604
1.27470
1.80090
1.95623
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Deprotonation of 6.2 — transition statein

benzene
46

-884.8883013

ITTITOITITOIITOOOIIIIOIITIOIIOIIIOIIOIIOOOZZIIITIOOOONO

1.22521
-0.08105
0.89037
2.25095
-0.93544
2.76196
2.80656
-0.15883
2.22196
0.82418
1.40595
-1.50267
-2.15563
-1.48448
-1.99198
-1.32529
-1.92777
-3.42989
-3.78358
-4.09848
-3.51391
3.49929
3.99101
3.28983
4.41967
4.63464
3.88837
5.72485
6.38520
6.26317
5.52776
-0.41152
-1.86816
-2.80641
-3.76147
-4.25230
-4.53052
-3.18982
-2.12251
-1.41784
-1.55024
-2.84772
-3.63813
-4.14304
-2.98134
-4.39451

-0.65288
0.01670
2.10184
143772
-0.70658
1.87196
1.75090
1.36540

-0.01214
3.26265
-1.77596
1.92196
1.10086
2.67684
2.54802
3.37366
1.80747
3.04209
3.49787
2.21278
3.78766

-0.69049

-0.26993

-1.74276

-0.57634
0.47731

-0.97848

-1.33555

-1.26231

-0.94157

-2.39512
0.02039

-1.31424

-1.96183

-2.76322

-2.08765

-3.28837

-3.49827

-2.93133

-2.38824

-3.67512

-3.45082

-0.94180

-0.25787

-0.34971

-1.42668

-0.28132
-0.36513
0.57550
0.48029
0.29578
-0.39152
1.36702
0.20052
0.42225
0.98886
-0.75255
0.32519
0.63238
1.11318
-0.97933
-1.24719
-1.78309
-0.84751
-1.77474
-0.60163
-0.05191
0.58130
1.46571
0.77918
-0.63452
-0.83981
-1.50090
-0.41087
-1.27722
0.45604
-0.22739
-1.40933
1.04334
0.25373
1.15209
1.85865
0.57368
1.72532
-0.73038
-1.36632
-0.16882
-1.36720
-0.55412
0.13553
-1.20018
-1.18135

Deprotonation of 6.2 — products 6.16 and tert-

butanol in benzene

46

-884.9027601

ITITITOITIOIITOOOIIIIOIIOIIOIIIOIIOIIOOOZZIITIITOOOO

1.13092
-0.01873
0.76417
2.12179
-1.06328
2.53997
2.76556
-0.23746
2.02453
0.63498
1.41159
-1.61148
-2.21135
-1.61910
-2.19735
-1.59376
-2.12864
-3.65342
-4.08041
-4.26116
-3.74079
3.28122
3.69494
3.05353
4.32336
4.62083
3.85512
5.55340
6.30928
6.01562
5.27729
-0.63130
-1.69559
-2.48851
-3.34335
-3.96805
-3.99062
-2.70257
-1.57795
-0.89223
-0.97083
-2.16609
-3.38549
-4.00992
-2.77539
-4.03540

-0.42327
0.34347
2.15701
1.51482
-0.92885
1.93654
1.81760
1.52525
0.06660
3.16361
-1.48347
197116
1.10156
2.68790
2.61597
3.49044
1.91674
3.01803
3.47946
2.14403
3.73208
-0.64507
-0.38537
-1.71215
-0.36289
0.69078
-0.54364
-1.25003
-1.04780
-1.09424
-2.30565
0.23869
-1.42037
-2.23700
-3.10220
-2.47144
-3.76182
-3.71375
-3.10283
-2.47698
-3.75437
-3.72500
-1.35412
-0.71596
-0.71418
-1.96402

-0.57318
-0.73148
0.69671
0.47058
0.58418
-0.46145
1.29789
0.06489
0.42709
1.40370
-1.19009
0.24906
0.53725
1.07168
-1.00546
-1.26770
-1.84432
-0.78650
-1.67922
-0.53546
0.03703
0.58501
1.56768
0.58958
-0.50106
-0.46765
-1.47216
-0.32907
-1.09123
0.65068
-0.40140
-1.61453
1.15078
0.29412
1.21267
1.85030
0.62850
1.85203
-0.57624
-1.15578
0.05771
-1.25758
-0.58003
0.05150
-1.22283
-1.21430
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S @%

6.1a

Deprotonation of 6.1a — startlng species 6.1a

DMSO

and tert-butoxide in DMSO

42

-876.9881769

ITTITOIITOIITOOOI"OITOOIIOIOOOZIIOIIIIOOOOOONO

3.51999
2.28579
1.61787
2.25041
3.48496
4.12095
4.00980
1.82594
3.94827
5.08048
0.27021
0.38892
-0.47729
-0.27630
-0.12070
-0.85751
-0.61279
0.32904
-1.07502
-1.53512
-0.63938
-1.20193
-0.97248
0.08644
-1.30447
-1.70633
1.34734
-1.54320
-2.52358
-3.39011
-4.86302
-5.06636
-5.04187
-5.57180
-3.19405
-3.85972
-2.15779
-3.38538
-3.16634
-3.30423
-2.14127
-3.85413

1.86939
1.87535
0.68651
-0.50898
-0.53420
0.66408
2.80795
2.82225
-1.47810
0.64728
0.70267
0.31795
0.06019
2.04806
2.78828
2.84309
4.06230
2.34807
4.09408
4.92050
4.86051
2.48612
1.10061
0.83353
1.07164
3.34934
-2.38779
0.38371
-0.55540
-1.54086
-1.11899
-0.20359
-0.91213
-1.88928
-1.85761
-2.65376
-2.16696
-0.95952
-2.85061
-2.66091
-3.20239
-3.64912

0.74825
0.10880
-0.20105
0.14465
0.78385
1.09066
0.97760
-0.15280
1.04199
1.59307
-0.89719
-1.91410
-0.41962
-1.02282
-2.15166
-0.04548
-1.93643
-3.02880
-0.60863
-0.09011
-2.66096
1.34540
1.87641
1.82704
2.91350
2.05120
-0.31158
1.26423
-0.34453
0.06698
-0.13705
0.42777
-1.19698
0.18824
1.56806
1.92043
1.74411
2.16423
-0.72203
-1.79131
-0.56831
-0.42051

Deprotonation of 6.1a — transition statein

DMSO

42

-876.9818173
0.34025 -2.76997
0.89692 -2.10487
0.09849 -1.47341
-1.28486 -1.55056
-1.85981 -2.21014
-1.04076 -2.81938
0.98673 -3.24798
1.97545 -2.06658
-2.93655 -2.25428
-1.48767 -3.33298
0.71744 -0.72736
0.25990 -1.07244
2.15121 -0.94864
2.64809 -2.02992
3.20867 -0.18589
4.02497 -1.98523
1.97408 -2.73893
437627 -0.81598
5.36675 -0.45428
4.69081 -2.70722
3.16155 1.04445
1.97069 1.36582
143272 0.49770
2.19943 2.07877
416774 1.76387

-2.61648 -0.70614
1.15486  1.95563
0.22746  2.53640
-0.64879  3.36417
0.07228 4.64889
0.92735 4.38976
0.44607 5.18675
-0.58570 5.31812
-1.20152  2.64989
-1.92067  3.27555
-1.70247  1.72207
-0.38750 2.39620
-1.82885 3.74489
-1.45868 4.24667
-2.36376  2.84114
-2.53430 4.41293
0.51035 0.34467

ITITOIIITIOIIIOOOITOIIOOIIOIOOOZIOIIIIOOOOOON

2.42937
1.34366
0.38609
0.55469
1.63589
2.58046
3.15534
1.23046
1.73918
3.42307
-0.78031
-1.71030
-0.90542
-1.57524
-0.43812
-1.54662
-2.03224
-0.83569
-0.60871
-1.99276
0.40365
1.16993
1.54940
1.96293
0.38606
-0.88686
0.38802
-0.46108
0.23885
0.68691
1.31862
-0.18958
1.25123
1.48907
2.02789
1.19456
2.17379
-0.66618
-1.56491
-0.97298
-0.16043
-0.69942
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Deprotonation of 6.1a — products 6.6 and tert-

butanol in DMSO OBu
42 ©/\N > HOBu ©/\N b

-877.0023769 porsons
2.69497 2.61842 1.45047 6.1a
159535 2.33744 0.64847 Deprotonation of 6.1a — startlng species 6.1a
1.41930 1.07633 0.07229 and tert-butoxide in benzene
2.39166 0.11060 0.33257 42
349981 037377 1.13030 -876.9509341

-1.10231 -3.82205 0.25083
-0.21375 -2.82173 -0.12513
-0.61524 -1.48569 -0.22747
-1.95551 -1.20299 0.04581
-2.85869 -2.19145 0.41947
-2.42781 -3.50900 0.52824
-0.75518 -4.84565 0.32661
0.81922 -3.07502 -0.33994
-3.89053 -1.93537 0.62482
-3.12840 -4.28026 0.82533
0.35273 -0.39263 -0.62649
0.00096 0.06424 -1.55600
0.42373 0.44398 0.09649
1.69184 -0.89818 -0.89973
2.09640 -1.21187 -2.15915
2.70092 -1.23565 -0.01233
3.37032 -1.74510 -2.11316
144354 -1.01967 -2.99701
3.74782 -1.75987 -0.75754
467743 -2.10006 -0.32963
3.95210 -2.06650 -2.96257
271881 -1.12470 1.46642
154130 -0.59176 2.22758
0.63217 -1.14890 1.98868
1.75754 -0.68551 3.29094
3.73328 -1.47895 2.04677
-2.69706 0.78751 -0.13478

1.38278 0.46280 1.95147
1.07975 2.07440 0.91107
1.20306 3.19338 0.13683
2.62908 3.78259 0.23958
2.84379 4.02112 1.28573
3.35235 3.03068 -0.09146
2.76209 4.68954 -0.36355
0.20025 4.28569 0.57656
0.26969 5.20041 -0.02545
-0.81698 3.88878 0.49796
0.38451 4.53956  1.62497
0.93022 2.87568 -1.35499
1.62096 2.09302 -1.68938
-0.09290 2.50061 -1.46484
1.05236 3.75091 -2.00471

3.64944 1.63700 1.69304
2.80501 3.60450 1.88555
0.84981 3.10397 0.46534
424035 -0.39542 1.30995
451112 1.84716 2.31512
0.21502 0.78234 -0.80575
0.55934 0.45459 -1.78995
-0.37621 -0.03330 -0.38554
-0.63594 1.93814 -1.00747
-0.39087 2.82675 -2.02396
-1.68676 2.40442 -0.23216
-1.28454  3.86642 -1.92658
0.39765 2.63214 -2.73522
-2.10494 3.59358 -0.80267
-2.92691 4.18288 -0.42954
-1.34532 4.71180 -2.59444
-2.31103 1.77948 0.98861
-1.61702 0.86227 1.75074
-0.56973 0.64252 1.60834
-2.09552 0.47112 2.64256
-3.50431 2.17508 1.22630
2.22546 -1.84586 -0.50579

-2.71992 -0.43731 0.36791
-3.21196 -1.01027 -0.25067
-3.05535 -2.36573 0.17901
-3.64270 -2.52860 1.58092
-3.10929 -1.88889 2.28944
-4.69790 -2.24458 1.58163
-3.55911 -3.56420 1.92003
-1.57124 -2.72763 0.17605
-1.41789 -3.76683 0.47909
-1.15260 -2.59031 -0.82435
-1.02244 -2.08268 0.86975
-3.81920 -3.21680 -0.82625
-4.87298 -2.92810 -0.84094
-3.40554 -3.07936 -1.82814
-3.75087 -4.27472 -0.56298
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Deprotonation of 6.1a — transition statein

benzene
42
-876.9444239
0.37815 -2.71351
0.92199 -2.04338
0.11263 -1.42732
-1.26830 -1.53039
-1.83088 -2.19587
-1.00151 -2.78669
1.03468 -3.17467
1.99938 -1.98414
-2.90695 -2.25509
-1.43836 -3.30248
0.71976 -0.67128
0.25063 -1.00774
2.14971 -0.90348
2.62663 -1.99403
3.22024 -0.16172
4.00348 -1.97282
1.93843 -2.69069
437519 -0.81062
5.36872 -0.45554
465619 -2.70314
3.20220 1.07744
2.01609 1.41632
1.49449 0.55196
2.25704 214717
422458 1.76406
-2.61304 -0.71389
1.15950 1.96098
0.16129 2.43707
-0.70095 3.28670
0.03174 457926
0.88339 4.33101
0.41598 5.07784
-0.62095 5.27519
-1.25724 2.60891
-1.96461 3.25304
-1.76861 1.68132
-0.43840 2.35651
-1.87873 3.65279
-1.49635 4.11994
-2.41672 2.74317
-2.58010 4.34298
0.50556 0.40098
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2.43847
1.35019
0.39103
0.56158
1.64548
2.59196
3.16663
1.23427
1.74856
3.43878
-0.77407
-1.70177
-0.91506
-1.58675
-0.44676
-1.55974
-2.04140
-0.84582
-0.62293
-2.01187
0.39526
1.16510
157785
1.93777
0.37494
-0.88148
0.38952
-0.43774
0.23773
0.64833
1.28834
-0.24604
1.18757
1.50806
2.04266
1.23176
2.18820
-0.67871
-1.59066
-0.96041
-0.19540
-0.68318

Deprotonation of 6.1a — products 6.6 and tert-

butanol in benzene

42

-876.9612529
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-2.03379
-1.04666
-1.10570
-2.19105
-3.18914
-3.10823
-1.95862
-0.20019
-4.01766
-3.88202
-0.02566
-0.48026
0.40791
1.02404
0.91957
2.21235
2.03976
0.05850
2.85619
3.82397
2.24996
2.75937
1.88534
0.81808
2.30729
4.02199
-2.37679
1.92454
1.80123
2.08156
3.52418
3.66834
4.21246
3.77054
1.10683
1.28293
0.07815
1.22657
1.88533
2.56896
0.86026
2.07474

-2.92336
-2.58914
-1.39774
-0.55575
-0.87298
-2.06698
-3.85176
-3.24948
-0.19495
-2.31763
-1.03867
-0.94134
-0.06894
-2.02983
-3.10630
-2.11285
-3.88889
-3.20748
-3.25547
-3.56540
-4.79821
-1.16867
-0.41997
-0.59305
0.16562
-1.16099
1.29402
1.12316
1.86799
3.07913
3.05371
2.20857
2.93453
3.97743
3.24715
4.19197
3.23372
2.42660
4.19736
4.06158
4.17844
5.17295

1.78231
0.86355
0.13564
0.37328
1.28728
1.99517
2.33574
0.70726
1.44804
2.71110
-0.86766
-1.85823
-0.62127
-0.96392
-1.81107
-0.25679
-1.66305
-2.45431
-0.69134
-0.33113
-2.20503
0.79123
1.56469
157344
2.37514
0.88040
-0.67959
0.18165
-0.44849
0.24302
0.75056
1.42930
-0.08935
1.28195
1.41182
1.93431
1.04297
2.12371
-0.77356
-1.61481
-1.15252
-0.31827
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| Me—o ) | OK
KOBu
N7\ [N
= HOBu —

6.1a DMSO

Deprotonation of 6.1a — starting species 6.1a

and KO'Bu in DMSO
43

-1476.8805597
2.99260
1.77409
1.56689
2.63292
3.85940
4.03708
3.12341
0.96311
4.66819
4.98965
0.23890
0.33094
-0.09460
-0.83132
-1.26080
-1.48578
-2.21575
-0.85219
-2.35107
-3.00830
-2.74314
-1.35501
-0.48007
0.56807
-0.58994
-2.01063
2.42185
-0.79997
-3.58614
-1.92862
-2.23009
-3.75891
-4.20851
-4.18860
-4.03514
-1.66135
-1.88061
-0.57472
-2.08506
-1.63862
-2.03503
-0.55057
-1.87172
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[SC)

6.17

3.09117 0.30629
2.60178 -0.14970
1.23348 -0.34423
0.37619 -0.06828
0.84823 0.38589
221470 0.57661
415670 0.45115
3.29269 -0.35462
0.15894  0.59302
258491 0.93600
0.70540 -0.84491
0.43854 -1.90144
-0.19914 -0.33171
1.69123 -0.75556
2.40364 -1.83278
2.15428 0.37703
3.31691 -1.42423
2.20398 -2.81191
3.16182 -0.03176
3.70254  0.63079
4.00733 -2.06272
168906 1.77753
0.52331 2.13665
0.73940 1.91492
0.32750 3.20222
226729 2.63021
-1.73049 -0.33134
-0.34535 1.54695
0.31131 -1.01592
-1.30645 -0.07269
-2.59811 0.31063
-2.81164 0.35887
-2.08983  1.04930
-2.65414 -0.63695
-3.81902 0.68810
-2.90621 1.71170
-3.92989  2.03437
-2.76981 1.70470
-2.21380 2.44617
-3.62260 -0.67942
-3.43610 -1.68247
-3.51118 -0.71615
-4.65690 -0.40237

Deprotonation of 6.1a — transition statein

DMSO

43

-1476.8690869
-2.56786 -3.30761
-1.43416 -2.70114
-1.41646 -1.33832
-2.58472 -0.61141
-3.72697 -1.20108
-3.71504 -2.55778
-2.55210 -4.36566
-0.54191 -3.29266
-4.61791 -0.61087
-4.60256 -3.01904
-0.17753 -0.68224
-0.36203 -0.41327
0.98402 -1.55991
1.36485 -2.25926
176433 -1.96354
240782 -3.09838
0.85784 -2.10104
2.65457 -2.91203
3.40776 -3.39048
292442 -3.76064
1.76942 -1.44287
0.94129 -0.31644
-0.08975 -0.34776
1.01257 -0.09266
262799 -1.92995

-2.67849  1.46645
153772 0.60828
3.56041 0.02389
2.20259 1.34032
191231 2.71184
3.19678 3.51193
3.60581 3.25321
3.94485 3.26542
3.01723 4.59124
0.87718 3.05980
0.63803 4.12722
-0.04566 2.49633
1.26244  2.79856
1.34811 3.09551
2.08344 2.87689
0.44386  2.51545
1.09774  4.15975
0.07425 0.24035
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0.64319
0.11504
-0.19343
0.03769
0.56700
0.87375
0.87481
-0.05930
0.73992
1.28954
-0.77153
-1.81512
-0.75946
-1.87126
0.31720
-1.53987
-2.81099
-0.16164
0.44376
-2.21627
1.72276
2.08699
1.74287
3.15020
246977
-0.43685
1.34878
-1.22165
0.47780
0.45752
0.71354
1.69419
-0.04629
0.68464
1.53812
152874
1.37117
2.52804
-0.91869
-1.69973
-1.12516
-0.97469
-0.24774

69



Appendix

Deprotonation of 6.1a — products 6.17 and

tert-butanol in DMSO
43
-1476.8930435
-2.96084 -3.04404
-1.82388 -2.55495
-1.74772 -1.22894
-2.85587 -0.41336
-4.00170 -0.88480
-4.05229 -2.21006
-2.99171 -4.07676
-0.97265 -3.20798
-4.84623 -0.22730
-4.94346 -2.58151
-0.50634 -0.70158
-0.76781 -0.38266
-0.12085 0.17582
0.54980 -1.68797
0.63560 -2.53610
1.55299 -1.99056
1.69962 -3.38535
-0.06681 -2.44928
2.28327 -3.03367
3.14005 -3.48588
2.02176 -4.15842
1.87572 -1.31029
0.91766 -0.62637
-0.13251 -0.65781
1.20400 -0.16017
3.11608 -1.40284
-2.83969 1.63040
1.92967 0.79065
443165 -0.56019
245681 1.24655
2.38755 2.65734
3.00747 2.94510
245581 2.41873
4,04652 2.60723
2.98312 4.01488
0.92466  3.09248
0.83246 4.16707
0.48343 2.85569
0.35366 2.56846
3.18335 3.32648
4.21826 2.97560
2.74469 3.09392
3.18348 4.41039
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1.01082
0.37817
-0.05459
0.17515
0.80515
1.22475
1.33658
0.21855
0.96808
1.71597
-0.75056
-1.76306
-0.22809
-0.86278
-1.93682
0.04217
-1.74582
-2.75184
-0.50270
-0.02761
-2.42582
1.34398
2.05174
1.80157
2.98821
1.67868
-0.44238
0.64135
-0.39826
-0.04132
0.21428
1.58049
2.36509
1.59987
1.80119
0.17971
0.35525
-0.79181
0.95306
-0.89657
-0.88525
-1.86960
-0.76395

| Me o
KOBu
NTN
- - HOBu

6.1a

benzene

)

6.17

Deprotonation of 6.1a — starting species 6.1a
and KO'Bu in benzene

43

-1476.8655305
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-2.77192
-1.57793
-1.46042
-2.59263
-3.79514
-3.88315
-2.83066
-0.71493
-4.65540
-4.81782
-0.15708
-0.22578
0.10301
0.97121
1.47945
1.58582
2.44465
1.10537
2.50361
3.13761
3.01910
1.39350
0.48931
-0.54673
0.55523
2.03495
-2.52796
0.82217
3.75418
1.99216
2.01282
3.46592
3.97266
4.00533
3.52579
1.27197
1.26724
0.23542
1.74741
1.33279
1.86337
0.30410
1.31547

-3.27213
-2.66482
-1.27384
-0.51631
-1.10849
-2.49414
-4.35244
-3.28075
-0.49441
-2.95659
-0.62125
-0.29066
0.26892
-1.54298
-2.16983
-2.05126
-3.07682
-1.92832
-3.00549
-3.56704
-3.71740
-1.65692
-0.52046
-0.73506
-0.37834
-2.26410
1.61153
0.37827
-0.19431
1.31562
2.68596
3.20069
2.71532
2.95382
4.28500
3.09813
4.18259
2.75010
2.62696
3.37988
3.12233
3.01914
447099

0.02960
-0.33941
-0.41514
-0.10978

0.25949

0.33132

0.08318
-0.56966

0.49425

0.62465
-0.82804
-1.86841
-0.25227
-0.75424
-1.85020

0.37742
-1.44929
-2.83352
-0.04286

0.62545
-2.09967

1.79984

2.17933

1.90480

3.25663

2.63704
0.19130
1.64458
-0.67866
-0.01090
0.14769
0.24050
1.08160
-0.68186
0.38276
1.43493
1.58832
1.38445
2.30110
-1.04911
-1.97161
-1.13754
-0.95096
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Deprotonation of 6.1a — transition statein

benzene
43
-1476.8560457
2.09652
1.16452
1.34008
2.49812
3.44225
3.23667
1.93020
0.27731
4.33358
3.97176
0.30186
0.80100
-0.63445
-0.33958
-1.91987
-1.42009
0.61582
-2.42153
-3.40606
-1.47597
-2.64113
-1.93812
-0.90806
-2.52193
-3.88529
2.92323
-1.98229
-4.64268
-2.26875
-1.35067
-2.09168
-2.57736
-2.86105
-1.41614
-0.29140
0.43486
0.25680
-0.77267
-0.66438
-1.41321
-0.16685
0.08323
-0.25885
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2.65334  2.21905
2.35845 1.23231
1.27858 0.36248
0.51426 0.51355
0.79754  1.49453
1.87033 2.35398
3.49537 2.87981
297418 1.12699
0.18972  1.58326
2.09084 3.11864
0.95900 -0.69711
0.75475 -1.64634
2.04739 -0.92813
3.07903 -1.77214
2.21980 -0.44443
3.93100 -1.83697
3.11157 -2.27373
3.38031 -1.00763
3.77201 -0.80678
483515 -2.42203
1.38280 0.54537
0.49991  1.44806
0.76060 1.67508
0.30907 2.34891
1.43002 0.50991
-1.11913 -0.79373

-0.63519 0.80826
-1.03584 0.08312
-1.75391 0.12468
-2.80312 0.24772
-4.07991 0.66902
-3.92449 1.63686
-4.31958 -0.07132
-4.93683  0.75369
-247064 1.31223
-3.28152  1.41907
-1.56135 1.04750
-2.30287  2.28041
-3.04461 -1.10348
-3.31860 -1.85217
-2.13049 -1.43682
-3.84246 -1.04654
0.05800 -0.43341

Deprotonation of 6.1a — products 6.17 and

tert-butanol in benzene

43

-1476.8753977
-2.87504 -3.03826 1.12095
-1.75486 -2.54210 0.46570
-1.71551 -1.22900 -0.00862
-2.84131 -0.43438 0.20409
-3.97104 -0.91357 0.85594
-3.98510 -2.22553 1.31682
-2.87655 -4.05988 1.48087
-0.88679 -3.17673 0.32361
-4.82994 -0.27151 1.00408
-4.86300 -2.60327 1.82688
-0.48928 -0.69187 -0.72335
-0.77124 -0.35504 -1.72456
-0.09034 0.17344 -0.19050
0.56189 -1.67755 -0.87244
0.61490 -2.52508 -1.94976
158319 -1.98757 0.00772
1.67817 -3.38030 -1.78634
-0.11034 -2.43596 -2.74419
229396 -3.03436 -0.55673
3.14464 -3.50407 -0.08737
1.97291 -4.15970 -2.47136
1.94701 -1.31355 1.30454
1.02088 -0.61204 2.03611
-0.03846 -0.64375 1.82811
1.34100 -0.18301 2.97914
3.19423 -1.42168 1.59894

-2.88343 158853 -0.47933
2.11297 0.83061 0.77011
440094 -0.57347 -0.42901
2.65529 1.32088 0.11914
2.36211 2.71845 0.24929
2.82161 3.19758 1.62502
2.29364 2.64980 2.41046
3.89377 3.02629 1.74589
2.62024 4.26392 1.75272
0.85960 2.92887 0.08068
0.60326 3.98883 0.15283
0.53015 2.55493 -0.89224
0.31134 2.39128 0.86076
3.13773 3.41573 -0.85911
420869 3.22755 -0.74786
2.81445 3.04690 -1.83535
297178 4.49441 -0.82191
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Scheme 6.2

C]
’BuO("'T
|

Benzyne formation — starting species 6.1a
and KO'Bu in DMSO

43

s "o

M

6.1a

-1476.8731516
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-0.67449
-1.68164
-1.39262
-0.05554
0.96975
0.64685
-0.92600
-2.71107
2.00837
1.43645
-2.49906
-2.47909
-2.34912
-3.82555
-4.62598
-4.38399
-5.72180
-4.34972
-5.56523
-6.23590
-6.53550
-3.88226
-2.72383
-1.80096
-2.59613
-4.44374
0.49833
-2.91543
3.97600
4.78869
4.61798
5.22619
3.56646
4.90153
4.44064
3.40146
5.08365
4.55037
6.27323
6.94185
6.55258
6.42503
2.93316

K
BuO .

\ ! M
|

H e\=0
Q@”g

DMSO

2.75628
1.81817
0.45361
0.07237
0.98965
2.34278
3.80848
2.14809
0.65795
3.07000
-0.55905
-0.89888
-1.44269
-0.01266
0.41655
0.38682
1.07063
0.22617
1.05376
1.45524
1.49708
0.14553
-0.78564
-0.39684
-0.87129
0.69664
-1.99167
-1.77471
-0.00846
1.06840
2.16699
3.05600
2.46944
1.77030
1.67882
2.02203
2.52809
0.91541
0.65075
1.49140
0.22707
-0.11759
-0.84513

@

6.18

-0.42616
-0.62197
-0.70260
-0.58163
-0.38285
-0.30475
-0.36862
-0.71349
-0.28937
-0.15135
-0.93123
-1.96957
-0.31481
-0.68849
-1.70131
0.51857
-1.17247
-2.72739
0.22518
0.96863
-1.73682
1.88227
2.14624
1.70817
3.22352
2.81558
0.70851
1.72470
0.09901
-0.18692
0.88532
0.68518
0.93286
1.86619
-1.56113
-1.56734
-1.81720
-2.33766
-0.21287
-0.42952
0.75697
-0.97736
2.17672

Benzyne formation — transition state in

DMSO
43

-1476.8560648
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-0.52224
-1.53972
-1.25405
0.08793
1.14740
0.78910
-0.76292
-2.56392
2.51379
156277
-2.35862
-2.31732
-2.22836
-3.69120
-4.46948
-4.28216
-5.58392
-4.16682
-5.46182
-6.15325
-6.38694
-3.80946
-2.64847
-1.72169
-2.53798
-4.39732
0.57181
-2.82785
3.60719
4.61365
4.58927
5.35015
3.60936
477406
4.40404
3.44552
5.19889
4.40028
5.96659
6.78972
6.11734
5.99549
2.40816

2.72389
1.79061
0.42414
0.07162
0.93524
2.29653
3.78184
2.12282
0.52719
3.04834
-0.59586
-0.99635
-1.44249
-0.03583
0.33113
0.42043
1.00248
0.08811
1.06037
1.49401
1.38972
0.25797
-0.64533
-0.27882
-0.66362
0.85143
-2.07649
-1.65986
0.11525
1.06354
2.16580
2.92960
2.65208
1.73249
1.68981
2.21420
2.40309
0.90774
0.35026
1.04655
-0.11223
-0.43468
-0.53864

-0.54108
-0.72195
-0.72744
-0.54975
-0.36031
-0.36000
-0.53931
-0.85666
-0.19922
-0.21566
-0.92768
-1.94345
-0.25805
-0.74796
-1.80031
0.42199
-1.33364
-2.80766
0.06609
0.77160
-1.93995
1.80710
2.14670
1.69754
3.22909
2.69792
0.56551
1.78409
0.03548
-0.23121
0.83757
0.65160
0.85409
1.82533
-1.61688
-1.65906
-1.85310
-2.38134
-0.19466
-0.38075
0.78469
-0.95512
2.22339

72



Appendix

Benzyne formation — product 6.18 in DMSO

43

-1476.8579160

AIITOIIITIOIIITOOOITOIIOOIIOIOOOZIIOIIIIOOOOOON

-0.50431
-1.52135
-1.24270
0.09188
1.15585
0.79612
-0.73729
-2.53614
2.84821
1.56262
-2.33688
-2.20800
-2.27851
-3.67492
-4.33462
-4.39160
-5.49456
-3.92396
-5.52697
-6.28985
-6.22642
-4.06782
-2.90834
-1.96154
-2.87951
-4.77681
0.54823
-3.03573
3.80621
4.73168
4.69866
5.38799
3.69049
498771
4.36954
3.37695
5.09349
4.36164
6.11080
6.87741
6.35293
6.12977
2.53097

2.73422
1.84009
0.47995
0.11051
0.91444
2.27379
3.78859
2.19747
0.41511
3.00514
-0.50437
-0.83940
-1.39632
0.06446
0.53573
0.41133
1.16994
0.38612
1.09203
1.46580
1.62117
0.12770
-0.75888
-0.35267
-0.82785
0.61019
-2.06175
-1.75924
0.04365
1.11415
2.01978
2.86088
241705
1.45519
1.91915
2.36456
2.72069
1.26697
0.48418
1.25411
-0.11597
-0.16466
-0.73445

-0.08616
-0.41436
-0.55945
-0.36154
-0.03740
0.09865
0.02362
-0.55568
-0.14661
0.35296
-0.92366
-1.95567
-0.30394
-0.83006
-1.92056
0.30688
-1.51645
-2.90779
-0.11321
0.55147
-2.16711
1.71493
2.09970
1.73580
3.18527
2.58451
0.61945
1.67916
-0.11275
-0.28104
0.95350
0.84307
1.10262
1.84455
-1.53118
-1.42114
-1.69890
-2.40819
-0.43720
-0.55519
0.44356
-1.31618
2.13646

©}

K
BuO
\

|

DMSO
43

H' Me o
6.18
Cl bond cleavage 6.18 — transition state in

-1476.8462671

AITITOIIITOIITOOOI"TOIITIOOIIOIOOOZIIOIIIIOOOOOONO

0.68040
1.65163
1.32378
-0.03715
-1.00144
-0.67053
0.99433
2.69412
-2.90698
-1.40677
2.33776
2.30495
2.08855
3.69712
4.55034
4.25690
5.68139
4.28330
5.49222
6.17570
6.53935
3.70880
2.50766
1.60802
2.35939
4.26904
-0.66366
2.66250
-3.72955
-4.73027
-4.41771
-5.14509
-3.42108
-4.45208
-4.73453
-3.76897
-5.51178
-4.91771
-6.05433
-6.86821
-6.01391
-6.26593
-2.06962

‘BuOH

Ki
Me 0
o

DMSO

-2.98420
-1.98216
-0.61631
-0.48877
-1.30853
-2.67785
-4.02208
-2.25932
-0.48009
-3.46828

0.48939

0.88310

1.31720

0.02810
-0.26881
-0.41066
-0.87312
-0.02947
-0.96526
-1.36363
-1.19356
-0.29035

0.57634
0.17592
0.59973
-0.88144

2.37522

1.59263
-0.12639
-1.15655
-2.24989
-3.06220
-2.66363
-1.84529
-1.72829
-2.19222
-2.48805
-0.93434
-0.47897
-1.20690
-0.02620

0.30236

0.46462

6.19

-0.71942
-0.85283
-0.82083
-0.64475
-0.51639
-0.54749
-0.75115
-0.98211
-0.42882
-0.44441
-0.97154
-1.98951
-0.31312
-0.73161
-1.74853
0.46044
-1.23443
-2.76681
0.15640
0.88991
-1.80357
1.82195
2.11400
1.63908
3.19178
2.73146
-0.51458
1.74526
-0.04063
-0.12646
0.89422
0.82533
0.71566
1.90913
-1.54180
-1.76736
-1.64933
-2.26933
0.19460
0.17673
1.18811
-0.53848
2.04148
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Appendix

Cl bond cleavage 6.18 — product 6.19, Kl and

tert-butanol in DMSO

43

-1476.8508356

AITITOIIITIOIITOOOI"OIITIOOIIOIOOOZIIOIIIIOOOOOON

1.95681
2.34921
1.49113
0.26539
-0.11765
0.67559
2.67497
3.35941
-1.64835
0.37825
1.90704
2.18902
1.06901
3.06686
4.33036
3.14780
5.23943
4.48443
4.49165
4.86262
6.31144
2.03504
0.65102
0.18049
0.04385
2.26053
-1.86645
0.68193
-2.07256
-1.75013
-0.23848
0.02674
0.28109
0.11449
-2.27466
-1.78323
-2.08049
-3.35148
-2.46157
-2.26638
-2.10383
-3.54078
-3.37479

1.64693
0.67198
-0.35613
-0.20509
0.63909
1.67264
2.40664
0.70659
0.82110
2.42450
-1.45420
-2.33964
-1.74501
-1.07626
-1.45848
-0.06716
-0.73623
-2.21166
0.14580
0.84557
-0.84808
0.60894
0.00968
0.10610
0.54951
1.63812
-2.31136
-1.05162
1.32339
2.72198
2.90823
3.95742
2.31282
2.60354
3.24316
2.73118
4.31395
3.07460
3.40051
447458
2.99615
3.24316
-0.17776

274714
1.81448
1.37667
1.99851
2.82883
3.31746
3.03695
1.41525
0.52838
4.03705
0.43048
1.00431
-0.19890
-0.36658
-0.03111
-1.31459
-0.77870
0.72689
-1.58244
-2.31524
-0.74908
-2.00082
-1.99786
-1.01451
-2.72372
-2.61732
0.38187
-2.25433
-0.18223
-0.05807
-0.16790
-0.01574
0.58941
-1.15559
1.27706
2.10843
1.37213
1.34934
-1.22038
-1.20795
-2.17100
-1.15067
-1.91160

Me ®
o} o ‘
Pz
S
= DMSO o

6.19

6.20

Cyclisation of 6.19 — starting species 6.19in

DMSO
26

-631.7536745

TIOITOOIITOIOOOZIITIOIIIOOOOOO

-3.01287
-1.85308
-1.37796
-2.21787
-3.23298
-3.79910
-3.31741
-1.30519
-4.69391
-0.12786
-0.30079
0.16472
0.96869
1.06354
1.71814
1.90419
0.50515
2.31083
3.00823
2.20151
2.01950
1.91824
0.91164
2.61058
2.42566
2.15301

-1.27646
-1.13014
0.11691
1.13823
0.97641
-0.18186
-2.27149
-2.02401
-0.28250
0.29048
1.00745
-0.65277
0.81642
2.15168
0.13084
2.34983
2.85940
1.07228
0.83645
3.30468
-1.30928
-2.14882
-2.56216
-2.98354
-1.80643
-1.57574

-0.51769
0.26223
0.70491
0.26880

-0.42418

-0.91685

-0.82319
0.54265

-1.51428
1.52861
2.33102
1.98126
0.71169
0.45138

-0.23404

-0.62395
1.04563

-1.06023

-1.84914

-1.02709

-0.26887
0.98423
1.08422
0.88577

-1.30577
1.88144
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Appendix

Cyclisation of 6.19 — transition state in DMSO

26

-631.7310143

TOITOOITOITOOOZIITIOIIIOOOOOO

-3.51929
-2.35453
-1.34671
-1.62566
-2.66950
-3.69214
-4.29982
-2.23820
-4.61227
-0.01640
-0.12167
0.49908
0.72969
-0.03795
1.71981
0.62150
-0.56613
1.69337
2.40791
0.32257
2.73885
3.02939
2.52398
4.10166
3.36522
2.70892

-1.07893
-1.61168
-0.75188
0.59220
116721
0.30019
-1.75685
-2.68446
0.66726
-1.06931
-1.30425
-1.88785
0.18819
1.35344
0.43397
2.36790
1.50387
1.79030
2.26471
3.40500
-0.54281
-1.78066
-2.63653
-1.96839
-0.28125
-1.68938

-0.61996
-0.04649
0.37484
0.16395
-0.33876
-0.77411
-0.95086
0.06542
-1.21986
1.01909
2.08064
0.52409
0.86528
1.01324
-0.02912
0.28215
1.94721
-0.38068
-1.03444
0.26071
-0.49987
0.31007
-0.14582
0.26587
-1.50540
1.34713

Cyclisation of 6.19 — product 6.20in DMSO

26
-631.7485995
-3.66122
-2.47591
-1.41511
-1.56600
-2.71139
-3.75646
-4.51535
-2.38882
-4.71613
-0.02704
0.00453
0.44684
0.67351
-0.25746
1.77477
0.48856
-0.36794
1.71593
2.52673
0.10216
2.94532
3.13576
2.64342
4.20092
3.68678
2.71636

TOITOOIIOIOOOZIIOIIIOOOOOON

-0.98075
-1.63265
-0.83381
0.56068
1.28523
0.41513
-1.57149
-2.71264
0.84028
-1.27683
-1.70057
-1.96145
0.02484
1.14055
0.43365
2.27750
1.32911
1.85951
242944
3.28605
-0.44429
-1.77356
-2.54486
-1.99700
0.00498
-1.79277

-0.55156
-0.20195
0.19083
0.22648
-0.09927
-0.50187
-0.87014
-0.24388
-0.79659
0.61276
1.61956
-0.08741
0.60782
0.77759
0.05036
0.19235
1.85877
-0.18393
-0.60952
0.16309
-0.35214
0.31330
-0.28609
0.34013
-1.18741
1.31883
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Appendix

o © © Benzyne formation — transition state in
Buo-~" Buo” 5 DMSO
P ) S
3 | o H | O 42
H N o N -1476.3517258
— DMSO = C 0.55168 -2.65323 -0.71792
6.6 6.21 C 156919 -1.70605 -0.79970

1.27995 -0.34296 -0.71019
-0.06974 -0.01448 -0.54975
-1.13193 -0.88881 -0.45076
-0.76687 -2.24569 -0.53944
0.79725 -3.70800 -0.78777
2.60068 -2.01958 -0.92370
-2.51040 -0.49049 -0.25878
-1.53983 -3.00906 -0.46790
2.38330 0.69356 -0.80107
233513 1.20361 -1.76734
2.24009 1.44440 -0.02964
3.71402 0.12199 -0.68029
448643 -0.18510 -1.77433
425535 -0.46911 0.44405
554995 -0.95026 -1.35742
420376 0.16524 -2.75520
539710 -1.13583 0.04389
6.05176 -1.68099 0.70671
6.34520 -1.32147 -1.98547
3.68276 -0.40183 1.83750
3.24454 0.81446  2.30163
284262 0.89768 3.30576
3.69667 -1.50793 2.48898
-0.56783  2.13476 -0.44844
3.35130 1.71857 1.71697
-3.59238 -0.10225 0.02022
-4.59252 -1.05037 -0.27263
-452512 -2.20784 0.73420
-5.28184 -2.97063 0.52834
-3.53937 -2.68066 0.69586
-4.68707 -1.83040 1.74848
-4.40884 -1.59786 -1.69465
-3.44363 -2.10303 -1.78792
-5.19851 -2.31070 -1.94904
-4.43647 -0.77622 -2.41587
-5.95300 -0.35953 -0.16448
-6.77136 -1.05695 -0.36680
-6.08521 0.04905 0.84110
-6.01178 0.46377 -0.88135
-2.30070 0.37402 2.21663

Benzyne formation — starting species 6.6 and

KO'Bu in DMSO

42

-1476.3702982
0.68359 -2.62655 -0.97128
1.70437 -1.68371 -0.97059
143337 -0.31930 -0.83165
0.09609 0.05300 -0.69931
-0.94507 -0.86901 -0.68538
-0.63831 -2.22067 -0.82392
0.92304 -3.67753 -1.08137
2.73666 -2.00311 -1.07055
-1.98133 -0.54777 -0.55257
-1.43982 -2.95108 -0.81554
256298 0.69262 -0.84567
2.63537 1.15305 -1.83497
2.35528 1.48250 -0.12998
3.85231 0.09288 -0.54985
4.76621 -0.22625 -1.52606
421082 -0.52117 0.63439
5.73829 -1.02215 -0.96843
4.63828 0.14041 -2.53301
5.38079 -1.21451 0.39431
5.92300 -1.77898 1.13743
6.60662 -1.41004 -1.47845
3.44274 -0.44173  1.92999
2.97081 0.78527 2.32836
243121 0.87857 3.26489
3.33158 -1.54788 2.57103

-0.43935 2.12085 -0.51434
3.18785 1.68696 1.77094
-3.93315 0.01263 0.18001
-4.74781 -1.03392 -0.19771
-4.46074 -2.27700 0.67273
-5.06771 -3.14442 0.39067
-3.40387 -2.54915 0.58248
-4.66161 -2.04383 1.72388
-451571 -1.41899 -1.67481
-3.47603 -1.72574 -1.82531
-5.16525 -2.23940 -1.99909
-4.70885 -0.55132 -2.31362
-6.23648 -0.66607 -0.03225
-6.90501 -1.48625 -0.31683
-6.43608 -0.40387 1.01148
-6.47186 0.20365 -0.65359
-2.59283 0.53974  2.18040

AIITOIIITIOIIITIOOOITOIOOIIOIOOOZIIOIIIITIOOONO

AITITOIITOIIITOOOI"TOIOOIIOIOOOZIIOIIIIOOOOOONO
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Appendix

Benzyne formation — product 6.21

42

-1476.3532145

AIITOIIIOIIIOOOI"TOITIOOIITIOITIOOOZIIOIIIIOOOOOON

-0.51262
-1.53955
-1.26108
0.08612
1.16093
0.79967
-0.74703
-2.56534
2.83792
157276
-2.36511
-2.22059
-2.31566
-3.69362
-4.27323
-4.39175
-5.36838
-3.84527
-5.43688
-6.17849
-6.04437
-4.06604
-3.75863
-3.54320
-4.15302
0.54516
-3.79208
3.80017
472921
4.63103
5.31689
3.61341
4.88522
4.43037
3.43146
5.15903
4.47077
6.11770
6.88609
6.31567
6.18584
2.44586

2.70532
1.78997
0.42484
0.07854
0.89925
2.26287
3.76339
2.12942
0.40189
3.01039
-0.58666
-1.06521
-1.36437
0.00253
0.49701
0.45907
1.24850
0.27525
1.23008
1.70383
1.74043
0.15794
-1.13701
-1.38866
1.15691
-2.10920
-1.93775
0.03678
1.10397
2.05819
2.90189
2.44949
1.53337
1.85757
2.30056
2.65608
117091
0.47753
1.24717
-0.08459
-0.20644
-0.64099

-0.21595
-0.44011
-0.53063
-0.38538
-0.15651
-0.07426
-0.15080
-0.54199
-0.19328
0.10169
-0.77601
-1.74821
-0.01818
-0.77410
-1.91780
0.32673
-1.56402
-2.88363
-0.14382
0.48114
-2.24658
1.76787
2.10673
3.13982
2.56943
0.57079
1.37954
-0.09466
-0.25684
0.93732
0.82473
1.02510
1.86273
-1.55497
-1.51490
-1.71682
-2.40433
-0.31575
-0.42450
0.60041
-1.16511
2.13820

’BuO

@r% o

DMSO
42

-1476.3437007

AITITIOIIITIOIIITOOOI"TOITIOOIITIOITIOOOZIITIOIIIIOOOOOONO

0.68858
1.66660
1.34422
-0.01851
-1.00517
-0.65957
0.99428
2.71125
-2.87983
-1.39961
2.36860
2.29673
2.15047
3.72610
4.53300
4.27403
5.62355
4.25249
5.45343
6.12230
6.44840
3.67382
3.15088
2.72904
3.74648
-0.64425
3.20926
-3.74228
-4.70014
-4.42053
-5.12057
-3.40424
-4.52649
-4.59327
-3.60047
-5.33818
-4.75350
-6.06641
-6.85162
-6.11329
-6.25273
-2.13279

‘BuOH

-2.87018
-1.87105
-0.50676
-0.37650
-1.19029
-2.55723
-3.90887
-2.14191
-0.46875
-3.34921

0.59646

1.08048

1.34758

0.10223
-0.16739
-0.46333
-0.88022

0.16997
-1.07393
-1.58611
-1.21128
-0.42072
0.76905
0.83562
-1.51800

2.39373

1.67300
-0.13029
-1.19353
-2.25839
-3.09208
-2.64720
-1.83383
-1.79257
-2.22756
-2.57902
-1.01893
-0.55964
-1.31611
-0.09356

0.20506

0.45596

6.7

-0.73413
-0.81957
-0.73441
-0.57039
-0.47857
-0.55930
-0.80368
-0.94469
-0.39995
-0.49049
-0.82866
-1.80582
-0.07630
-0.67983
-1.75967
0.45544
-1.32208
-2.74564
0.07628
0.75105
-1.93427
1.83806
2.28244
3.27953
2.50019
-0.43926
1.69076
-0.07759
-0.20824
0.85206
0.75851
0.74071
1.85387
-1.60896
-1.76105
-1.75000
-2.36346
0.01030
-0.05493
0.99739
-0.74699
2.05898

s

Cl bond cleavage 6.18 — transition state in
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Appendix

Cl bond cleavage 6.18 — product 6.7, KI and
tert-butanol in DMSO

42

-1476.3410468

AIIITIOIIITOIIIOOOITOIOOIIOIOOOZIIOIIIIOOOOOONO

-1.31533
-2.08264
-1.51779
-0.15252
0.58659
0.08280
-1.82643
-3.16459
2.65914
0.66777
-2.32659
-2.40483
-1.81176
-3.68451
-4.75456
-4.05062
-5.82678
-4.65279
-5.37612
-5.95389
-6.81653
-3.16469
-2.33032
-1.70034
-3.31269
1.07399
-2.32218
3.40997
4.23240
3.64926
4.25161
2.62702
3.63195
4.29692
3.30117
4.95227
4.68286
5.60722
6.28803
5.53120
6.02381
2.14658

3.15966
1.98407
0.69785
0.84781
1.85261
3.14927
4.11227
2.05631
0.29967
4.06065
-0.57271
-0.96310
-1.31835
-0.34628
-0.25123
0.13501
0.25807
-0.55142
0.51296
0.90552
0.41988
0.21046
-0.84763
-0.82803
1.26334
-2.34724
-1.73727
0.28277
1.44818
2.61707
3.51669
2.82301
2.37865
1.77372
2.02075
2.62939
0.91748
1.07167
1.92282
0.77200
0.24059

-0.92103

-1.08685
-1.09054
-0.97151
-0.85559
-0.85553
-0.95546
-1.18034
-1.16956
-0.39226
-0.94821
-0.96589
-1.98351
-0.36838
-0.49075
-1.34911
0.75170
-0.65697
-2.38074
0.66750
1.49037
-1.05566
1.96847
2.23344
3.11682
2.68784
-0.74223
1.61820
0.21855
0.02346
0.81392
0.66733
0.48999
1.88039
-1.46572
-1.84709
-1.64128
-2.02388
0.56025
0.49182
1.60825
-0.01255
2.24050

o

P .

@N\ DMSO
6.7

Cyclisation of 6.7 — starting species 6.7 in

DMSO
25

-631.2564870

TIOIOOIITOIOOOZIITIOIIITOOOOOON

3.32120
2.18469
1.20448
1.58129
2.55163
3.54856
4.03949
2.04995
442771
-0.03663
0.04744
-0.14510
-1.23637
-1.95587
-1.70911
-2.91062
-1.71456
-2.74564
-3.32446
-3.63756
-1.20868
-0.79957
-0.44727
-1.23241
-0.93594

@ o
%

6.22

-0.97214
-1.44545
-0.57879
0.71539
1.22889
0.39469
-1.69206
-2.51493
0.73969
-1.04047
-2.10396
-0.50902
-0.87408
-1.94860
0.28119
-1.49417
-2.94720
-0.08723
0.60434
-2.10432
1.68149
2.03543
3.04416
2.45014
1.37936

-0.60505
0.07174
0.59012
0.31525

-0.28925

-0.81340

-0.98328
0.20367

-1.34526
1.29924
152074
2.24273
0.47916
0.01793

-0.11494

-0.86102
0.34797

-0.95155

-1.54403

-1.37444
0.11585
1.38811
1.57094

-0.90092
2.23601
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Cyclisation of 6.7 — products 6.22in DMSO

25

-631.3484140

TIOIOOIIOIOOOZIITIOIIITIOOOOOON

3.23835
2.09876
1.16739
1.39006
252023
3.42291
3.97358
1.93088
4.33254
-0.07880
-0.05025
-0.17689
-1.29650
-2.22725
-1.67566
-3.22802
-2.10783
-2.87714
-3.42016
-4.09962
-0.94095
0.32176
0.69892
-1.35597
0.05216

-1.07105
-1.58257
-0.69727
0.68878
1.26777
0.31240
-1.75100
-2.65360
0.65638
-1.22839
-2.31626
-0.84396
-0.88355
-1.79045
0.36705
-1.14234
-2.83368
0.21831
1.02586
-1.60987
1.61902
1.59748
2.61716
2.65785
1.27856

-0.69639
-0.08121
0.45654
0.37501
-0.24261
-0.76558
-1.11856
-0.01922
-1.26032
1.12099
1.17857
2.14044
0.37603
-0.00959
-0.07775
-0.71593
0.23969
-0.75988
-1.22583
-1.14567
0.14497
0.97667
1.02257
-0.34837
1.99160

Table 6.4 and 6.5

| Me o
e

Neutral 6.1ain DMSO

28

-643.8557281

ITITOIIOOIIITOOOOZIIOIIIIOOOOOO

0.18047
0.72224
-0.05597
-1.39882
-1.95619
-1.15932
0.80720
1.76920
-3.00081
-1.59042
0.54449
0.20556
0.20320
1.99817
2.88474
2.69008
4.14855
4.02902
2.17213
5.04855
481811
2.60125
1.24508
0.96176
1.29789
3.50071
-2.67955
0.47694

3.09141
1.91757
0.76760
0.84048
2.00733
3.13741
3.96787
1.88943
2.03568
4.04645
-0.50397
-1.37489
-0.64297
-0.47976
-0.52587
-0.16022
-0.24928
-0.02123
-0.05099
-0.24225
0.20689
-0.83247
-1.32147
-2.22832
-1.53773
-0.70624
-0.85625
-0.56326

0.31026
-0.19970
-0.35478

0.01795

0.52890

0.67688

0.42030
-0.48304

0.81181

1.07837
-0.92371
-0.36709
-1.95219
-0.95516

0.11295
-2.08201
-0.38953
-1.77226
-3.02279

0.20522
-2.47062

1.52534

1.97376

1.43507

3.03880

2.34069

-0.17130

1.80143
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l@ Me o
e .

_r o

@ANS Radical anion A19 in DMSO

28
-643.9665259

1.61061 3.28725 0.44105
1.75340 2.03697 -0.15938
0.62506 1.28615 -0.50875
-0.60015 1.85200 -0.22662
-0.79512 3.07634 0.36547
0.34718 3.81050 0.70463
2.49453 3.85420 0.70800
2.74541 1.63763 -0.35100
-1.78794  3.46249 0.56816
0.24504 4.78188 1.17520
0.71973 -0.07087 -1.17583
-0.08498 -0.71316 -0.82199
0.58542 0.03802 -2.25394
2.02036 -0.70250 -0.98138
259246 -1.15269 0.20008
297907 -0.68168 -1.94603
3.92543 -1.43478 -0.06557
417052 -1.14312 -1.41973
2.73951 -0.32978 -2.93794
461727 -1.83654 0.65829
5.09643 -1.26054 -1.95958
1.93832 -1.36633 1.50217
0.43726 -1.34483 1.63081
0.03630 -0.34848 1.42834
-0.02447 -2.03378 0.92000
2.63630 -1.60308 2.47626

-3.21306 -0.69439 -0.16554
0.17380 -1.63667 2.64578

Product A18 in DMSO

28

-643.9298114
0.35162 3.00643 0.41367
0.82908 1.82249 -0.13577
-0.00778 0.71702 -0.32040
-1.33922 0.85266 0.06812
-1.83643 2.02848 0.62075
-0.98173 3.11123 0.79566
1.02324 3.84641 0.54479
1.87063 1.73919 -0.42789
-2.87646 2.10015 0.91227
-1.36305 4.02904 1.22705
0.53234 -0.56336 -0.93703
0.14328 -1.42124 -0.39304
0.15238 -0.65202 -1.95944
1.97555 -0.61415 -1.00096
2.85130 -0.57844 0.10601
2.64599 -0.13962 -2.12744
4.08697 -0.10265 -0.39035
3.94013 0.15508 -1.77581
2.13137 -0.07204 -3.07366
498362 -0.00315 0.20012
470606 0.50323 -2.45405
255608 -0.95218 1.44758
1.26588 -1.66110 1.82320
0.38139 -1.01000 1.80816
1.05017 -2.51875 1.17578
343339 -0.75799 2.37637

-2.72160 -0.76076 -0.18746
1.38065 -2.03399 2.84198

ITTOIIOOIIIOOOOZIIOIIIIOOOOOON

ITOIITIOOIIITOOOOZIITIOIIIIOOOOOO
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| Me o
@I
Neutral 6.1ain benzene @ANS

28

-643.8502505 _ _ _
0.18553 3.08508 0.30906 Radical anion A18 in benzene
0.72554 1.90756 -0.19354 28
-0.05735 0.76107 -0.34803 -643.8897792

0.38728 2.98132 0.27210
0.84948 1.75579 -0.19225
-0.00954 0.65831 -0.31550
-1.34192 0.85102 0.03804
-1.82666 2.06910 0.50071
-0.94924 3.14059 0.62256
1.07741 3.81134 0.36522
1.89347 1.63156 -0.45993
-2.87079 2.17962  0.76357
-1.31524 4.09221 0.99012
0.51077 -0.67957 -0.82227
0.14731 -1.47099 -0.16846
0.07595 -0.87241 -1.80845
1.94480 -0.74285 -0.95719
2.87539 -0.56856 0.09778
254218 -0.33592 -2.15586
4.06149 -0.08629 -0.50208
3.83727 0.04137 -1.89170
1.98523 -0.37843 -3.07915
497332 0.10509 0.03998
455555 0.35761 -2.63507
2.66489 -0.82043 1.48203
141465 -1.53022 1.98023
0.51532 -0.89871 1.96559
1.18968 -2.43921 1.40976
3.56047 -0.50583 2.34030
-2.75512 -0.75310 -0.13405
1.60070 -1.81605 3.01655

-1.40133 0.84038 0.01797
-1.95672 2.01128 0.52064
-1.15580 3.13829 0.66758
0.81598 3.95857 0.42101
1.77445 187195 -0.46882
-3.00268 2.04373 0.79786
-1.58485 4.05078 1.06349
0.54055 -0.51605 -0.90721
0.20671 -1.37893 -0.33488
0.18626 -0.66938 -1.92965
1.99215 -0.49121 -0.95504
2.88893 -0.52629 0.10465
2.67241 -0.16776 -2.09006
414440 -0.24168 -0.40849
401111 -0.01726 -1.79172
2.14529 -0.06563 -3.02648
5.04645 -0.22608 0.18266
479300 0.21415 -2.49688
2.62205 -0.82680 1.52550
1.26975 -1.31788 1.99055
0.98426 -2.23013 1.46178
1.33850 -1.52641 3.05622
3.52730 -0.69384 2.32685
-2.68486 -0.85414 -0.16717
0.49659 -0.56373 1.82254

ITOITOOIIIOOOOZIITIOIIIIOOOOOO

ITOIIOOIIIOOOOZIIOIIIIOOOOOON

81



Appendix

l@ Me o

o

Radical anion A19 in benzene

28

-643.9288407
1.26617 3.30715
1.52459 2.08200
0.46754 1.25222
-0.81080 1.70704
-1.11079 2.90370
-0.04264 3.72196
2.09477 3.93655
2.55015 1.76249
-2.13815 3.19708
-0.23351 4.67305
0.68077 -0.08546
-0.05604 -0.80113
0.51371 0.01391
2.03961 -0.59232
2.66147 -1.02701
2.98190 -0.45412
4.01074 -1.17910
421582 -0.82113
2.69862 -0.09610
473801 -1.53727
5.14281 -0.83548
2.04779 -1.33503
0.55202 -1.40383
0.08087 -0.43394
0.11003 -2.10911
2.78585 -1.56912

-3.07672 -0.78031
0.33345 -1.72506

ITOITOOIIIOOOOZIITIOIIIIOOOOOO

0.52518
-0.08792
-0.47816
-0.22854

0.37787

0.75930

0.82826
-0.25237

0.56385

1.24450
-1.15550
-0.79415
-2.23011
-0.98916

0.17030
-1.96024
-0.11282
-1.45825
-2.93816

0.59864
-2.00888

1.47953

1.64309

1.46402

0.93530

242114

-0.17658

2.65966

S

Enolate anion 6.6 in DMSO

27

-643.3534550

TOIIOOIIITOOOOZIIOIIIIOOOOOONO

-0.19425
0.48823
-0.17065
-1.54035
-2.24063
-1.56008
0.34214
1.55519
-3.30395
-2.10092
0.57985
0.45527
0.15768
1.99662
3.03294
2.50025
420111
3.86647
1.83713
5.18521
454178
2.94054
1.83748
1.03721
1.79595
3.96816
-2.63528

3.13096
2.02604
0.82197
0.77040
1.86417
3.05215
4.05208
2.08559
1.79408
3.90756
-0.38393
-1.22759
-0.67123
-0.15003
-0.41830
0.40213
-0.03457
0.49223
0.67086
-0.13959
0.88030
-1.03489
-0.79698
-0.13556
-1.22761
-1.72501
-1.02805

0.61929
0.12417
-0.13440
0.12501
0.62054
0.86780
0.81267
-0.06185
0.81225
1.25428
-0.66900
0.01110
-1.63589
-0.85390
0.02340
-2.00579
-0.61027
-1.88521
-2.81415
-0.18118
-2.63237
1.39655
2.18125
1.88257
3.17605
1.73723
-0.23517
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&g &

Radical dianion A20 in DMSO Enolate anion 6.6 in benzene
27 27
-643.4599916 -643.3105041

1.08996 3.43497 0.40198
144914 215214 -0.01206
0.47511 1.16324 -0.18882
-0.82665 1.53919 0.06836
-1.23423 2.78496 0.47838
-0.24179 3.75810 0.64773
1.85916 4.18665 0.53549
2.49200 1.90906 -0.19347
-2.27831 3.01125 0.66585
-0.51257 4.75720 0.96992
0.80446 -0.25182 -0.62616
0.45846 -0.96029 0.12658
0.27681 -0.47112 -1.55755
2.22107 -0.46648 -0.85392
3.17217 -0.95319 0.02476
2.81692 -0.16150 -2.05184
437810 -0.96160 -0.65432
415772 -0.45302 -1.96104
2.22595 0.22647 -2.86773
5.30861 -1.30924 -0.23302
4.88649 -0.32488 -2.74688
296378 -1.41266 1.44531
2.01637 -0.80003 2.22917
143201 0.04278 1.89019
1.89377 -1.12593 3.25654
3.75758 -2.34956 1.82339
-3.58070 -0.88515 -0.13706

-0.18927 3.12100 0.58735
0.49230 1.99629 0.14022
-0.17445 0.79333 -0.10569
-1.54954 0.76710 0.12079
-2.25060 1.88075 0.56826
-1.56227 3.06648 0.80074
0.35526 4.03859 0.77510
156565 2.03159 -0.01283
-3.31885 1.82497 0.73552
-2.10197 3.93845 1.15088
0.58125 -0.43302 -0.58425
0.50250 -1.22551 0.16299
0.12667 -0.79352 -1.51161
198102 -0.18229 -0.83945
3.05754 -0.40393 0.00198
242373 0.34838 -2.02815
418879 -0.01507 -0.68964
3.79149 0.46851 -1.96399
172174 057987 -2.81500
5.18798 -0.09880 -0.29290
442795 0.84543 -2.75009
3.03648 -0.99100 1.39692
1.96210 -0.72292 2.21838
116782 -0.04471  1.94020
1.96845 -1.11297 3.22993
407214 -1.66778 1.69508
-2.65835 -1.03058 -0.20895

TOITOOIIITOOOOZIIOIIIIOOOOOON
TOIITIOOIITOOOOZIIOIIIIOOOOOON
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Radical dianion A20 in benzene

27

-643.3576895

TOITOOIIITOOOOZIIOIIIIOOOOOON

-0.05400
1.17450
1.23681
0.02585

-1.21307

-1.24527

-0.08071
2.09884

-2.13847

-2.20625
2.54622
2.93107
2.37170
3.57327
4.78016
3.50839
5.47988
4.67503
2.63594
6.46446
491534
5.25247
4.32882
3.30255
465231
6.50058

-5.37621

-0.27796
-0.18181
-0.15230
-0.22406
-0.31423
-0.34148
-0.29470
-0.11374
-0.35037
-0.40137
-0.05390
-1.05034
0.46377
0.65683
0.17099
2.01194
1.25044
241127
2.56902
1.17594
3.42032
-1.26546
-2.25325
-2.02865
-3.28794
-1.41824
0.03708

1.58633
0.93511
-0.46374
-1.11735
-0.53243
0.86592
2.66974
1.50196
-1.09815
1.36627
-1.21916
-1.44017
-2.16619
-0.47574
-0.00853
-0.26265
0.49589
0.34585
-0.56975
0.93009
0.64560
-0.02163
0.24150
0.50305
0.27083
-0.23247
-0.04705

If‘r
[®) N
T e
N ()

Pr
Enolate anion 6.16 in DMSO

31

-651.2914030

ITITOIITOIITIOIIIOIIOIIOZZ00ITIITITOOOO

-0.56308
0.94857
0.68653

-0.53159

-0.95487

-0.90990
1.20260

-1.22857
159237
1.49463

-0.99909

-2.38427

-2.56466

-2.49823

-3.41885

-3.23822

-3.28584

-4.84129

-5.58392

-5.00491

-5.02903
2.94718
3.16093
3.31963
3.62809
4.70842
3.43912
3.15542
3.67449
2.08166
3.34336

1.32020
1.38523
-0.85826
-1.07745
1.54542
2.09445
-1.64595
-2.13762
2.38782
0.27481
0.01554
-0.03585
-1.03220
0.68362
0.26076
-0.41746
1.28187
0.08958
0.30339
-0.93344
0.76281
0.18121
-0.58781
1.13584
-0.15765
-0.18723
0.65910
-1.48089
-1.69466
-1.45355
-2.30950

-0.08500
-0.15358
-1.02052
-0.40237
-1.09451
0.60019
-1.54611
-0.46120
0.20409
-0.65443
0.38634
0.83385
1.23938
1.65295
-0.25427
-1.09321
-0.62565
0.27265
-0.49849
0.62248
1.11391
-0.77356
-1.51969
-1.14936
0.55220
0.37822
1.25412
1.14836
2.08508
1.34828
0.45945
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Radical A21 in DMSO

31

-651.1622504

ITITTOITOIITOIIITIOIIOIIOZZOOIIIOOOO

-0.57919
0.92606
0.76440

-0.58241

-0.99785

-0.82906
1.25190

-1.16876
157458
1.50312

-1.12745

-2.50434

-2.65660

-2.60914

-3.53705

-3.39189

-3.36823

-4.95687

-5.69665

-5.14633

-5.11557
2.95473
3.14456
3.22041
3.74916
4.80882
3.56746
3.42021
4.05101
2.37909
3.58352

1.33192
1.35880
-0.92631
-1.08563
1.77704
1.98945
-1.76322
-2.17091
2.36039
0.20889
0.01041
-0.05456
-1.04504
0.68186
0.20341
-0.53448
1.19176
0.11801
0.28986
-0.86785
0.86422
0.19775
-0.58718
115778
-0.05130
-0.01602
0.77240
-1.38725
-1.54966
-1.42298
-2.21796

0.04489
-0.10831
-0.81097
-0.31195
-0.86947

0.87778
-1.28656
-0.39191

0.12621
-0.59576

0.29637

0.77456

1.20502

157636
-0.32197
-1.11595
-0.76067

0.23111
-0.55218

0.66361

1.01395
-0.83939
-1.57309
-1.27998

0.44050

0.17286

1.13528

1.10105

1.97649

1.43192

0.40879

ﬁ’r
O N
T e
N (0]
Pr

Enolate anion 6.16 in benzene

31
-651.2494131
1.09766
-0.25598
-0.39270
1.06343
-0.85494
1.56546
1.07917
-0.99541
1.76928
-0.93836
1.79364
-2.35834
-2.83142
-2.89450
-2.40342
-1.93962
-1.79068
-3.83166
-3.85914
-4.29547
-4.44853
2.40137
3.11381
297722
1.42443
0.86835
0.68986
2.14639
1.45195
2.88324
267871

ITIITIOIITOITOIIIOIIOIIOOOZZIITIITOOOO

-1.31030
-1.54171
-0.68684
-1.12076
-1.98727
-0.62359
-2.20401
-1.01576
-0.85118
-0.08052
-1.46834
-0.56934
-1.28472
-0.59066
0.83585
1.52310
0.84585
1.27220
2.28033
0.59608
1.26754
0.45497
0.57947
0.44055
1.63540
1.66706
1.46070
2.96162
3.80468
3.14111
2.95665

-1.01114
-0.85917
1.41033
1.42370
-1.63940
2.25541
1.60368
0.26032
0.18249
2.34605
-2.05196
0.02229
-0.65784
0.97303
-0.57339
0.14088
-1.47992
-0.88615
-1.30489
-1.61023
0.01701
0.06179
0.88715
-0.86702
0.04331
0.98711
-0.75085
-0.18039
-0.18617
0.60845
-1.13573
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Radical A21 in benzene

31

-651.1544696

ITITITOITOITOIIITOIIOIIOOOZZIIITOOOO

0.82862
-0.61407
-0.84757

0.64396
-1.11187

0.76806

1.01085
-1.39088

1.38802
-1.52852

1.49443
-2.85157
-3.06657
-3.22301
-3.49171
-3.23177
-3.06628
-5.00726
-5.46295
-5.28051
-5.44285

2.84221

3.09811
3.22702

3.46396

3.07282

3.16029
4.98569

5.43083

5.30070

5.39616

1.18260
1.21798
-1.17041
-1.24926
2.17357
-1.48490
-2.10663
0.09556
-0.06302
-2.17137
221741
0.22859
1.17187
-0.58789
0.18724
-0.76214
0.98764
0.33700
0.30522
1.28724
-0.46843
-0.17387
-1.08768
0.67608
-0.19278
-1.04347
0.71724
-0.27907
-0.29916
-1.18380
0.58097

-0.36753
-0.28654
-0.37225
-0.12831
-0.22355
0.93938
-0.69508
-0.42397
-0.50808
-0.45516
-0.36392
-0.49793
-1.00344
-1.11716
0.88566
1.36156
1.49874
0.79433
1.78483
0.32856
0.19810
-0.52473
-1.06986
-1.08959
0.87104
1.43815
1.39592
0.79488
1.79079
0.26798
0.26001

i

Enolate anion 6.6 in DMSO

27

-643.3534550

TOIITIOOIIIOOOOZIIOIIIIOOOOOO

-0.19425
0.48823
-0.17065
-1.54035
-2.24063
-1.56008
0.34214
1.55519
-3.30395
-2.10092
0.57985
0.45527
0.15768
1.99662
3.03294
2.50025
4.20111
3.86647
1.83713
5.18521
454178
2.94054
1.83748
1.03721
1.79595
3.96816
-2.63528

3.13096
2.02604
0.82197
0.77040
1.86417
3.05215
4.05208
2.08559
1.79408
3.90756
-0.38393
-1.22759
-0.67123
-0.15003
-0.41830
0.40213
-0.03457
0.49223
0.67086
-0.13959
0.88030
-1.03489
-0.79698
-0.13556
-1.22761
-1.72501
-1.02805

0.61929
0.12417
-0.13440
0.12501
0.62054
0.86780
0.81267
-0.06185
0.81225
1.25428
-0.66900
0.01110
-1.63589
-0.85390
0.02340
-2.00579
-0.61027
-1.88521
-2.81415
-0.18118
-2.63237
1.39655
2.18125
1.88257
3.17605
1.73723
-0.23517
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Radical A22 in DMSO Enolate anion 6.6 in benzene
27 27
-643.1944220 -643.3105041

-0.10861 3.13401 0.50121
0.54436 2.00662 0.01592
-0.14303 0.81040 -0.19996
-1.50863 0.78545 0.08904
-2.17613 1.90321 0.57491
-1.46909 3.08363 0.78068
0.44724 4.04970 0.66111
1.60722 2.05029 -0.19666
-3.23601 1.85761 0.79129
-1.98626 3.95649 1.16013
0.56974 -0.42150 -0.72668
0.39279 -1.27847 -0.07344
0.16320 -0.69001 -1.70463
2.00124 -0.23735 -0.88326
3.00542 -0.45767 0.04395
256253 0.21339 -2.04034
420920 -0.14145 -0.56504
3.93018 0.29294 -1.87671
1.94042 0.43291 -2.89489
517277 -0.21842 -0.08626
4.63648 0.61868 -2.62346
2.86543 -0.94594  1.43005
1.65439 -0.76044  2.18891
0.82670 -0.14877 1.86062
162121 -1.20054 3.17677
3.84119 -1.47815 1.97467
-2.64035 -0.99922 -0.20719

-0.18927 3.12100 0.58735
0.49230 1.99629 0.14022
-0.17445 0.79333 -0.10569
-1.54954 0.76710 0.12079
-2.25060 1.88075 0.56826
-1.56227 3.06648 0.80074
0.35526  4.03859 0.77510
156565 2.03159 -0.01283
-3.31885 1.82497 0.73552
-2.10197 3.93845 1.15088
0.58125 -0.43302 -0.58425
0.50250 -1.22551 0.16299
0.12667 -0.79352 -1.51161
1.98102 -0.18229 -0.83945
3.05754 -0.40393 0.00198
242373 0.34838 -2.02815
4.18879 -0.01507 -0.68964
3.79149 0.46851 -1.96399
1.72174 0.57987 -2.81500
5.18798 -0.09880 -0.29290
442795 0.84543 -2.75009
3.03648 -0.99100 1.39692
1.96210 -0.72292 2.21838
116782 -0.04471 1.94020
196845 -1.11297 3.22993
407214 -1.66778 1.69508
-2.65835 -1.03058 -0.20895

TOITOOIIIOOOOZIITIOIIIIOOOOOON
TOIITIOOIIIOOOOZIIOIIIIOOOOOO

87



Appendix

d

Radical A22 in benzene

27

-643.1887007

TOITOOIIIOOOOZIIOIIIIOOOOOON

-0®

w

Me X

Dimsyl anion 6.30 in

9

-0.09337
0.55397
-0.14001
-1.50532
-2.16682
-1.45380
0.46716
1.61718
-3.22682
-1.96607
0.56888
0.39088
0.15659
1.99832
3.00322
2.55850
4.20409
3.92404
1.93564
5.16599
4.63009
2.86689
1.65192
0.82103
1.62766
3.84490
-2.64528

-552.6394561

OITITOIITOWOW

0.11620
1.37804
2.33634
1.34642
-1.31527
-1.21349
-2.21398
-1.34041
-0.14384

3.12752
1.99733
0.80482
0.78642
1.90760
3.08400
4.04032
2.03354
1.86604
3.95962
-0.43025
-1.28381
-0.70224
-0.24989
-0.45798
0.20163
-0.13679
0.29032
0.41484
-0.21339
0.61443
-0.94690
-0.77387
-0.16275
-1.21747
-1.46475
-0.99255

DMSO

0.14532
-0.82514
-0.46410
-0.92997
-0.82293
-0.99446
-0.24264
-1.76910

1.49544

0.49972
0.01438
-0.20077
0.08861
0.57447
0.77967
0.65978
-0.19857
0.79088
1.15949
-0.72579
-0.06806
-1.70070
-0.88728
0.04199
-2.04631
-0.56590
-1.88051
-2.90183
-0.08417
-2.62800
1.43095
2.18989
1.86775
3.17643
1.97641
-0.20520

-0.41122
0.19707
-0.17547
1.28568
0.13069
1.20441
-0.07344
-0.40571
0.34718

S

Me™ e
Radical A23 in DMSO
9
-552.4905292
S -0.10845
C -0.99298
H -0.66455
H -2.01291
C 1.53727
H 1.49395
H 2.21611
H 1.82330
(0] -0.54830
0 gBu g

Me Me Loty

A24

—_— |

6.30
Deprotonation of DMSO - starting species

Me~ SN

-0.14067
1.21313
2.20876
1.01551
0.29296
0.31959
-0.48349
1.26022
-1.38830

A24 O'Bu anion in DMSO

24

-786.2924330

ITIOIIITIOIIITIOOOOIIIOIIION

2.11673
1.21519
1.78910
0.23537
1.09708
3.66873
3.48451
4.36050
4.05194
2.43287
-1.49000
-2.30721
-3.64771
-3.45579
-4.31758
-4.16129
-1.63754
-1.38794
-0.70761
-2.27978
-2.62818
-3.13136
-3.27130
-1.69621

-0.24854
0.92680
1.09443
0.46227
1.85487
0.66282
1.59433
0.03821
0.85321
-1.43920
-0.64460
-0.05520
-0.81159
-1.84790
-0.35903
-0.82486
-0.03496
-1.05786
0.54074
0.40627
1.40844
1.42962
1.90870
197611

-0.41933
0.23115
-0.03750
0.53267
0.20630
1.29417
-0.14191
-0.20606
0.33040

0.29541
-0.72521
-1.63841
-0.92065
-0.16276
0.44022
0.97520
1.00290
-0.56272
-0.61342
-0.94482
-0.00962
0.12509
0.42162
0.86557
-0.84163
1.38527
1.68561
1.34353
2.15627
-0.39488
-1.36700
0.33850
-0.48203
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Appendix

Deprotonation of DMSO - transition state in Scheme 6.6
DMSO

24 | o
-786.2817945 @”N\\

-2.04254 -0.16097 0.34014

103261 098008 -0.55075 Enolate anion 6.6 in DMSO
-0.88196 1.84463  0.10420 27
0.17515 0.39568 -0.80671 -643.3534550

-0.19425 3.13096 0.61929
0.48823 2.02604 0.12417
-0.17065 0.82197 -0.13440
-1.54035 0.77040 0.12501
-2.24063 1.86417 0.62054
-1.56008 3.05215 0.86780
0.34214 4.05208 0.81267
155519 2.08559 -0.06185
-3.30395 1.79408 0.81225
-2.10092 3.90756  1.25428
0.57985 -0.38393 -0.66900
0.45527 -1.22759 0.01110
0.15768 -0.67123 -1.63589
1.99662 -0.15003 -0.85390
3.03294 -0.41830 0.02340
2.50025 0.40213 -2.00579
420111 -0.03457 -0.61027
3.86647 0.49223 -1.88521
1.83713 0.67086 -2.81415
5.18521 -0.13959 -0.18118
454178 0.88030 -2.63237
2.94054 -1.03489 1.39655
1.83748 -0.79698 2.18125
1.03721 -0.13556  1.88257
179595 -1.22761 3.17605
3.96816 -1.72501 1.73723
-2.63528 -1.02805 -0.23517

-1.56301 1.28701 -1.45866
-3.70226  0.53615 0.14628
-3.90417 0.62829 -0.92197
-4.41692 -0.14087 0.61383
-3.73213 1.51189 0.63122
-2.11006 -1.46513 -0.48444
129395 -0.12372 -1.08311
2.18351 -0.01352 -0.01063
3.44030 -0.83723 -0.31379
3.90625 -0.47652 -1.23525
4.17407 -0.77122 0.49613
3.17037 -1.88774 -0.45449
258756 1.45602 0.20474
3.06055 1.84674 -0.70094
1.69909 2.05848 0.41463
3.28803 1.56982 1.03842
154173 -0.54461 1.28483
1.21758 -1.57954 1.13924
224291 -0.51425 2.12490
0.66443 0.05253  1.54952

ITIOIIIOIIIOOOOIIIOIIIOON

TOIIOOIIIOOOOZIIOIIIIOOOOOON

Deprotonation of DMSO - products 6.30 and
HO'Bu in DMSO

24

-786.2877112

-2.12740 -0.09450 0.35196
-1.17970 1.09429 -0.45970
-0.93049 187745 0.25928
0.53377 0.39096 -0.88787
-1.69619 149591 -1.33681
-3.85937 0.36593 0.03526
-3.98863 0.43012 -1.04715
-451722 -0.39818 0.44976
-4.05434 1.33135 0.50184
-2.04218 -1.44902 -0.41141
144345 0.05613 -1.15261
2.27161 -0.01203 0.00206
3.61656 -0.56176 -0.45987
4.05067 0.09614 -1.21705
431365 -0.63567 0.37850
3.48815 -1.55572 -0.89568
245175 1.38669 0.59949
2.88112 2.06034 -0.14657
148554 1.78861 0.91417
3.11559 1.35969 1.46795
1.64639 -0.94717 1.04104
1.49508 -1.93974 0.60860
2.29194 -1.04235 1.91858
0.67619 -0.55958 1.36354

ITIOIIIOIIIOOOOIIIOIIIOON
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Triplet anion 6.31 in DMSO

27

-643.3070148

TOITOOIIIOOOOZIIOIIIIOOOOOON

242454
2.28273
1.09848
0.11395
0.19652
1.39428
3.34805
3.08975
-0.62220
1.51234
0.86947
-0.13084
0.91288
1.85465
1.81153
2.99442
2.95086
3.70442
3.20115
3.19419
4.64872
0.77051
-0.03840
0.11150
-0.77012
0.65136
-3.02129

3.05870
1.82170
1.50018
2.46484
3.69455
3.99435
3.29000
1.09637
4.40440
495172
0.17649
-0.19307
0.32288
-0.83846
-1.76805
-1.03203
-2.55063
-2.07991
-0.41299
-3.36141
-2.45882
-1.92585
-0.82219
0.19425
-1.01916
-3.02987
-0.29998

0.83435
0.20566
-0.46580
-0.45441
0.14834
0.80913
1.35130
0.24306
0.12339
1.30327
-1.16622
-0.93372
-2.24735
-0.82632
0.19707
-1.54831
0.09671
-0.99891
-2.40814
0.76529
-1.35611
1.23569
1.67093
1.34130
244174
1.78868
-0.23650

i

Enolate anion 6.6 in benzene

27

-643.3105041

TOIITIOOIIIOOOOZIIOIIIIOOOOOO

-0.18927
0.49230
-0.17445
-1.54954
-2.25060
-1.56227
0.35526
1.56565
-3.31885
-2.10197
0.58125
0.50250
0.12667
1.98102
3.05754
2.42373
4.18879
3.79149
1.72174
5.18798
4.42795
3.03648
1.96210
1.16782
1.96845
4.07214
-2.65835

3.12100
1.99629
0.79333
0.76710
1.88075
3.06648
4.03859
2.03159
1.82497
3.93845
-0.43302
-1.22551
-0.79352
-0.18229
-0.40393
0.34838
-0.01507
0.46851
0.57987
-0.09880
0.84543
-0.99100
-0.72292
-0.04471
-1.11297
-1.66778
-1.03058

0.58735
0.14022
-0.10569
0.12079
0.56826
0.80074
0.77510
-0.01283
0.73552
1.15088
-0.58425
0.16299
-1.51161
-0.83945
0.00198
-2.02815
-0.68964
-1.96399
-2.81500
-0.29290
-2.75009
1.39692
2.21838
1.94020
3.22993
1.69508
-0.20895
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Triplet anion 6.31 in benzene

27

-643.2687235
1.16950 3.39675 0.96605
149399 2.21879 0.29350
0.51780 1.52400 -0.42800
-0.75127 2.06461 -0.42530
-1.12255 3.21392 0.22743
-0.12885 3.89809 0.93617
1.93723 3.91958 1.52432
250661 1.82870 0.33847
-2.14585 357132 0.20720
-0.37480 4.80916 1.47031
0.79712 0.23558 -1.17405
0.00713 -0.48841 -0.96209
0.77184 042170 -2.24994
2.09867 -0.33602 -0.86314
242866 -1.21794 0.14759
3.22520 -0.03229 -1.56775
3.78735 -1.46826 0.05576
429489 -0.71168 -1.02191
3.16950 0.63931 -2.41090
4.32589 -2.13246 0.71290
5.31414 -0.67026 -1.37181
1.52467 -1.82127 1.15748
0.31158 -1.17485 1.57164
0.03914 -0.16864 1.29267
-0.31597 -1.70551 2.27409
187706 -2.87869 1.69687

-2.83454 -0.85652 -0.24132

TOITOOIIIOOOOZIIOIIIIOOOOOON
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Appendix

Scheme 6.7

€] Q

o el
Ng T P
— N

6.33

6.34

Srnl cyclisation of 6.33 — starting species

6.33 in DMSO

26

-631.9004297
-2.73321
-1.51740
-1.43908
-2.62254
-3.84593
-3.89495
-2.77073
-0.61652
-4.73703
-4.83619
-0.14614
-0.29852
0.13102
0.95989
1.13717
197371
2.26998
0.44438
2.80228
3.69321
2.66920
2.16332
1.06007
0.05565
1.19697
3.38819

OITOOIIOIOOOZIIOIIIIOOOOOO

-0.24997
-0.34745
-0.06963
0.29578
0.40838
0.12471
-0.46932
-0.63782
0.70032
0.19696
-0.14734
-0.78439
0.84661
-0.68853
-2.03963
-0.00531
-2.24094
-2.73840
-0.95738
-0.72842
-3.19919
1.48827
2.29996
1.90693
3.37341
1.87454

1.46881
0.79266
-0.57663
-1.18084
-0.57080
0.79976
2.52926
1.32527
-1.11485
1.33251
-1.36586
-2.24021
-1.71700
-0.59962
-0.43162
0.04656
0.32095
-0.87608
0.61235
1.17614
0.61627
0.12080
0.22510
0.29775
0.30032
0.12507

Srn1 cyclisation of 6.33 — products 6.34 in

DMSO
26

-631.9716451

OITOOIIOIOOOZIIOIIIIOOOOOON

o}

Neutral 6.3 in DMSO

26

3.20248
2.07161
1.14374
1.33639
2.46994
3.39892
3.92186
1.90747
2.62842
4.27569
-0.11209
-0.07093
-0.22159
-1.28916
-2.17400
-1.69304
-3.15891
-2.02068
-2.87789
-3.44009
-3.99182
-1.02377
0.31089
0.17592
0.68336
-1.52363

-631.8980850

OITOOIIOIOOOZIIOIIIIOOOOOO

3.22968
2.07908
1.13629
1.34190
249217
3.43476
3.95928
1.91189
2.65423
4.32737
-0.11543
-0.09034
-0.21084
-1.31780
-2.23824
-1.70667
-3.23937
-2.11417
-2.90235
-3.44805
-4.10292
-0.98781
0.31507
0.07974
0.69244
-1.43356

-1.13436
-1.58973
-0.69065
0.69138
1.13552
0.23380
-1.84193
-2.65555
2.20195
0.60051
-1.17057
-2.24938
-0.70211
-0.89095
-1.86261
0.36422
-1.25065
-2.89684
0.13744
0.90587
-1.75637
1.60374
1.65890
1.49319
2.67795
2.71259

-1.12300
-1.60447
-0.72203
0.65928
1.13391
0.24820
-1.81671
-2.67322
2.20354
0.63173
-1.22897
-2.31386
-0.81551
-0.89133
-1.80310
0.36076
-1.15891
-2.84619
0.20413
1.00927
-1.63170
1.61730
1.61627
1.35476
2.63778
2.66291

-0.66836
0.00598
0.52606
0.36891

-0.31364

-0.82882

-1.06397
0.13099

-0.43921

-1.35047
1.20902
1.36177
2.19351
0.40117
-0.02910

-0.06993
-0.77192
0.23709

-0.80685

-1.31317
-1.23877
0.15698
0.90611
1.98467
0.79193
-0.27614

-0.66874
-0.04937
0.46962
0.37190
-0.25355
-0.77096
-1.06914
0.03168
-0.33074
-1.25073
1.13930
1.22672
2.14727
0.37382
-0.02365
-0.07345
-0.73265
0.22367
-0.76421
-1.23105
-1.17226
0.14334
0.92979
1.96833
0.92086
-0.29821
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6.33

6.34

C-l elongation of 6.33 —transition statein

DMSO
28
-643.9223676
0.48610
0.93172
0.06284
-1.24423
-1.73502
-0.84252
1.18216
1.97009
-2.77201
-1.19278
0.54580
0.10440
0.17271
1.98448
2.84452
2.68730
4.09930
3.98248
2.19062
4.98908
4.76884
251764
1.21051
0.34005
0.98295
3.37686
-2.79681
1.30956

ITOIIOOIIITOOOOZIIOIIIIOOOOOO

3.05031
1.85744
0.77512
0.97526
2.14067
3.19639
3.86946
1.74459
2.23162
4.12390
-0.51976
-1.36254
-0.56746
-0.63619
-0.63766
-0.16627
-0.18610
0.09000
-0.07141
-0.12089
0.42441
-1.03020
-1.72888
-1.05893
-2.54820
-0.86603
-0.75524
-2.15286

0.42108
-0.13740
-0.32724

0.07610

0.63405

0.80844

0.55573
-0.43259

0.92729

1.24546
-0.96062
-0.43401
-1.98791
-1.00994

0.11086
-2.11975
-0.35838
-1.74290
-3.07317

0.24740
-2.40439

1.43920

1.77244

1.78323

1.08137

2.38843

-0.18895

2.77284

C-l elongation of 6.33 — products 6.34 and

iodide anion in DMSO

28

-643.9665259

T " OIITIOOIIIOOOOZIIOIIIIOOOOOON

1.61061
1.75340
0.62506
-0.60015
-0.79512
0.34718
2.49453
2.74541
-1.78794
0.24504
0.71973
-0.08498
0.58542
2.02036
2.59246
2.97907
3.92543
4.17052
2.73951
4.61727
5.09643
1.93832
0.43726
0.03630
-0.02447
2.63630
-3.21306
0.17380

3.28725
2.03697
1.28615
1.85200
3.07634
3.81050
3.85420
1.63763
3.46249
4.78188
-0.07087
-0.71316
0.03802
-0.70250
-1.15269
-0.68168
-1.43478
-1.14312
-0.32978
-1.83654
-1.26054
-1.36633
-1.34483
-0.34848
-2.03378
-1.60308
-0.69439
-1.63667

0.44105
-0.15938
-0.50875
-0.22662
0.36547
0.70463
0.70800
-0.35100
0.56816
1.17520
-1.17583
-0.82199
-2.25394
-0.98138
0.20008
-1.94603
-0.06557
-1.41973
-2.93794
0.65829
-1.95958
1.50217
1.63081
1.42834
0.92000
247626
-0.16554
2.64578
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Me o
H"
o —
o

6.34

6.35

Cyclisation 6.34 — starting species 6.34 in

DMSO
27
-632.4034071
-2.25369
-1.21388
-1.28560
-2.54046
-3.63157
-3.49602
-2.12458
-4.59502
-4.34989
-0.09207
-0.21815
-0.01683
1.15349
1.72816
1.77755
2.74824
1.35848
2.77384
3.45220
3.39692
1.51280
0.65557
-0.38742
0.72046
2.03157
-2.65589
0.99543

ITOITOOIITIOIOOOZIITIOIIITIOOOOOON

Cyclisation 6.34 —transition statein DMSO

27
-632.3878362
-2.74967
-1.61746
-1.32200
-2.22651
-3.38554
-3.64861
-2.94691
-4.08620
-4.55098
-0.02968
-0.21149
0.45062
0.83291
0.24381
1.71916
0.87980
-0.35865
1.77636
2.45290
0.70268
2.60285
2.85016
2.19547
3.87906
3.17941
-2.02802
2.67989

ITOIITIOOIITIOIOOOZIITIOIIITIOOOOOON

-0.20247
-0.46653
-0.47851
-0.19943
0.06905
0.07024
-0.20319
0.28355
0.28617
-0.77758
-1.75321
-0.04561
-0.83631
-2.02126
0.17835
-1.79332
-2.94360
-0.40669
0.14315
-2.54374
1.62506
2.21983
1.91795
3.30404
2.35060
-0.18906
1.89255

1.07494
0.70058
-0.59506
-1.59766
-1.26376
0.05837
2.10619
-2.04272
0.30325
-0.80909
-0.81917
-1.74459
0.33286
1.57775
0.38362
2.45738
1.81025
1.69653
2.04539
3.51942
-0.69863
-1.89756
-2.71845
-2.22193
-0.59733
-2.63088
-1.68267

1.70411
0.84509
-0.52875
-1.08451
-0.26337
1.12447
2.78022
-0.70984
1.75621
-1.41044
-1.88277
-2.21401
-0.65611
-0.31429
0.05605
0.58858
-0.73610
0.82457
1.45794
1.01124
-0.00086
-1.09078
-0.96808
-1.02382
0.83278
-2.16420
-2.07519

-0.54232
0.14464
0.51610
0.16726
-0.53338
-0.88790
-0.81436
-0.80944
-1.43708
1.28069
2.35831
1.01004
0.96354
1.07941
-0.10557
0.19511
1.94561
-0.56232
-1.32730
0.13248
-0.55389
0.33200
0.02596
0.18007
-1.62623
0.43528
1.38644

Cyclisation 6.34 — product 6.35 in DMSO

27

-632.4493559

ITIOIIOOIIOIOOOZIIOIIIOOOOOON

-2.71868
-1.51273
-1.34430
-2.38510
-3.59750
-3.76285
-2.84779
-4.41920
-4.71102
0.05215
0.05061
0.55191
0.73547
-0.24261
1.79415
0.40706
-0.38711
1.58623
2.30336
-0.01639
2.96123
3.16882
2.84032
4.23634
3.80584
-2.25837
2.62704

1.11644
0.49955
-0.87105
-1.65833
-1.04483
0.33051
2.18492
-1.64168
0.79182
-1.28849
-1.88389
-1.85898
0.00368
1.11058
0.42252
2.22384
1.40091
1.79857
2.36919
3.21531
-0.35378
-1.69687
-2.50092
-1.82837
0.08803
-2.72711
-1.78297

0.02551
0.32838
0.16069
-0.31409
-0.62559
-0.45860
0.15862
-1.00328
-0.70792
0.56082
1.47785
-0.22248
0.77148
0.87721
-0.00631
0.10652
1.92724
-0.38405
-0.95532
0.03136
-0.32023
0.34439
-0.32009
0.52208
-1.11463
-0.44603
1.28659
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H 7 e)
‘ O'Bu
N Me
(0]

6.35

Deprotonation of 6.35 — starting species 6.35

—_—

-HOBu

X
N Me
)

6.36

and O'Bu anion in DMSO

41

-865.5794437

ITIOIIITIOIIITIOOOIIOIITIOOIIOITOOOZIIOIIIOOOOOONO

-0.56013
0.18440
1.21127
151636
0.77719

-0.25134

-1.36383
1.00524

-0.81494
1.85861
1.65229
2.93990
1.22872
0.03174
1.93099
0.13455

-0.90467
1.22592
1.54767

-0.61375
3.11927
3.62013
4.40837
4.05396
3.72688
2.31670
2.82766

-2.46892

-3.43304

-4.79051

-4.68301

-5.57561

-5.11165

-3.64443

-2.70570

-3.94428

-4.40925

-3.02469

-2.90086

-2.06452

-3.76218

248129
1.51200
1.87118
3.20692
4.18370
3.82359
2.20286
5.23125
4.59465
0.64032
0.55135
0.63218
-0.45901
0.01147
-1.33750
-0.70904
-0.26952
-1.49932
-2.17729
-0.63777
-2.04367
-1.95970
-1.20591
-2.92376
-2.74239
3.48853
-1.70885
-0.56656
-1.02483
-1.20816
-1.93016
-1.56549
-0.25377
-0.03325
0.09760
0.94276
-0.37153
-2.38715
-3.12173
-2.28416
-2.77375

0.96682
0.30678
-0.56259
-0.78786
-0.12118
0.74961
1.63963
-0.27907
1.26185
-1.15687
-2.22750
-1.01235
-0.40216
0.33506
0.39134
1.64244
-0.21372
1.64089
241771
242011
0.01421
-1.41180
-1.49428
-1.67866
0.84627
-1.46328
-2.11750
-1.27368
-0.40421
-1.11624
-1.93183
-0.43983
-1.54573
0.76429
1.31175
0.36910
1.47257
0.20158
-0.60055
0.71793
0.91440

Deprotonation of 6.35 — transition statein

DMSO
41

-865.5785755

C

ITIIITOIIIOIIIOOOIOITIOOIIOIOOOZIIOIIIOOOOONO

-0.91934
-0.03961
0.92844
1.03104
0.15310
-0.81167
-1.67458
0.22313
-1.48552
1.76063
1.61285
2.82821
1.25808
0.02793
2.02922
0.19606
-0.91268
1.34022
1.70448
-0.54769
3.25571
3.74462
2.93363
4.47196
3.92458
1.78304
-1.99867
-3.11725
-4.30825
-4.05355
-5.20807
-4.53620
-3.51679
-2.70951
-3.69172
-4.42264
-2.83888
-2.57958
-1.98978
-3.70125
4.25041

2.39230
1.51988
2.00905
3.36687
4.24443
3.75896
2.01964
5.30897
4.45164
0.87430
0.75466
1.01297
-0.28973
0.02477
-1.16648
-0.71963
-0.41637
-1.44091
-2.14083
-0.74157
-1.76047
-1.54311
-1.31012
-0.72667
-2.47393
3.74341
-0.93909
-1.35790
-1.55068
-2.29124
-1.88951
-0.60574
-0.31462
-0.19027
0.65278
-0.60335
-2.69610
-3.46007
-2.57944
-3.04919
-2.45147

0.99531
0.36417
-0.51540
-0.78154
-0.14451
0.73828
1.67829
-0.33422
1.22934
-1.07094
-2.14907
-0.88593
-0.32682
0.41572
0.40310
1.68447
-0.19747
1.64015
2.37817
2.46987
-0.01880
-1.43630
-2.12700
-1.47032
0.76081
-1.46681
-1.12285
-0.41784
-1.37299
-2.13688
-0.84786
-1.87518
0.64634
1.37465
0.16569
1.18986
0.29579
-0.44381
0.97679
0.87182
-1.76584
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Appendix

Deprotonation of 6.35 — products 6.36 and

HO'Bu in DMSO

41

-865.6231594

ITIIOIIIOIIIOOOIIOIITIOOIIOITIOOOZIIOIIIOOOOOON

2.82167
1.58573
1.53381
2.68826
3.92335
3.97814
287773
4.83734
4.94043
0.09404
-0.22197
-0.07130
-0.62123
0.23900
-1.94653
-0.53663
-0.82768
-1.87708
-2.74093
-0.16267
-3.11728
-3.08842
-3.84388
-3.36334
-4.25628
2.64058
-2.13006
-0.66352
-0.05613
0.05607
-0.93344
0.50410
0.68063
1.32555
1.23758
1.93704
1.83385
-0.95067
-1.93969
-1.06590
-0.51860

-0.62636
-0.95655
-1.47941
-1.68087
-1.35190
-0.82831
-0.21718
-1.50245
-0.57563
-1.72900
-1.09386
-2.77399
-1.36368
-0.84271
-1.02438
-0.21253
1.04344
-0.32101
0.04755
0.28197
-1.30433
-2.16675
-2.95313
-1.57593
-0.84909
-2.08048
-2.64452
1.58100
2.81164
3.65805
3.82353
4.62726
3.15185
2.53025
1.92330
1.97869
3.46447
3.49060
3.68218
2.84485
443997

1.29333
0.72539
-0.58724
-1.32011
-0.74853
0.54667
2.29606
-1.31011
0.97828
-0.98764
-1.82533
-1.26671
0.23115
1.20313
0.53062
2.17067
-0.04327
1.77039
2.30118
3.05563
-0.21901
-1.46386
-1.36146
-2.34501
0.15056
-2.32801
-1.65631
-0.83054
-0.41513
-1.67556
-2.10815
-1.44664
-2.41548
0.17314
1.07821
-0.54627
0.42582
0.62035
0.19693
1.49639
0.94624

2
N

Me

0
Radical anion 6.36 in DMSO

26

-631.9734622

ITOIITIOOIITOOOO0OZIIOIIIOOOOOO

-2.81274
-1.57030
-1.52182
-2.67864
-3.91864
-3.97235
-2.87069
-4.83466
-4.93694
-0.07948
0.16786
0.14706
0.63819
-0.22174
1.96950
0.55773
1.89838
2.76555
0.18547
3.15281
3.13156
3.75343
3.58188
4.30702
-2.63111
2.14308

1.23120
0.58300
-0.83264
-1.58706
-0.93519
0.46187
2.31386
-1.51320
0.95763
-1.29990
-1.89476
-1.90473
-0.03275
1.06473
0.38842
2.21821
1.81445
2.45638
3.23226
-0.39387
-1.90793
-2.26585
-2.29346
0.16634
-2.67130
-2.35012

-0.00306
-0.00898
-0.00126
0.01092
0.01658
0.00967
-0.00842
0.02634
0.01429
-0.01034
0.87690
-0.89616
-0.02423
-0.01946
-0.00513
-0.00383
0.00483
0.01579
0.00206
0.00367
-0.01216
-0.83992
0.91006
0.03493
0.01680
-0.11626
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Appendix

7]
N
(o)

Neutral 6.4 in DMSO

26

Me

-631.8971159

ITOIITIOOIIOOOOZIITIOIIIOOOOOONO

2.77758
1.55750
1.50265
2.66276
3.88905
3.94406
2.81968
4.80888
4.90687
0.06398
-0.17817
-0.17774
-0.65337
0.18581
-1.96169
-0.56971
-1.91551
-2.78963
-0.18919
-3.16157
-3.00852
-3.99602
-2.45653
-4.26746
2.62413
-2.45724

1.23734
0.57055
-0.83030
-1.58587
-0.91886
0.47569
2.32001
-1.49117
0.97253
-1.29471
-1.88003
-1.88068
-0.01546
1.05952
0.42255
2.22445
1.81635
2.44927
3.23321
-0.41459
-1.91493
-2.37149
-2.24442
0.10390
-2.66916
-2.24411

0.00042
0.00004
-0.00034
-0.00039
-0.00008
0.00033
0.00075
-0.00014
0.00064
-0.00031
-0.88923
0.88831
0.00028
0.00028
-0.00032
-0.00015
-0.00054
-0.00085
-0.00021
0.00011
0.00044
0.00011
-0.88283
0.00014
-0.00070
0.88425

@ .
o H
\
cro o
. = [e)
€]
A25 A26

Cyclisation A25 - starting species A25in

DMSO
26
-631.9002517
2.79905
1.64483
1.41100
2.45850
3.65316
3.82960
291357
4.45043
4.76029
0.11410
0.24800
-0.15433
-0.98909
-1.19529
-1.97525
-2.32234
-0.52997
-2.81909
-3.69436
-2.74027
-2.11464
-0.98146
0.00783
-1.07650
-3.32524
2.32792

ITIOITOOIITIOIOOOZIITIOIIIOOOOOONO

Cyclisation A25 —transition statein DMSO

26
-631.8883080
2.72254
1.57975
1.30112
2.21671
3.37980
3.63411
2.91989
4.08861
453886
0.00239
0.17841
-0.47891
-0.87826
-0.32417
-1.78869
-1.00684
0.26876
-1.89236
-2.57539
-0.86892
-2.59390
-2.95890
-2.69341
-3.56939
-2.91425
2.02390

TIOITOOIITIOIOOOZIITIOIIIOOOOOON

-0.94212
-0.88465
-0.04832
0.81601
0.80191
-0.07003
-1.62825
1.48113
-0.07251
-0.05963
-0.64684
0.95661
-0.64177
-1.99708
0.00916
-2.23322
-2.67246
-0.96576
-0.76165
-3.20307
1.49400
2.25365
1.81835
3.31931
1.91869
1.50875

1.06651
0.73495
-0.54739
-1.56087
-1.26029
0.04254
2.08188
-2.04836
0.26518
-0.75238
-0.73528
-1.69366
0.35711
1.63025
0.32265
2.44000
1.92094
1.60598
1.89488
3.50415
-0.87409
-1.76918
-1.61564
-2.62835
-0.91728
-2.57947

-1.21862
-0.47479
0.59319
0.93481
0.21883
-0.85450
-2.05002
0.49604
-1.41012
1.37513
2.28790
1.66141
0.63177
0.56976
-0.08416
-0.18305
1.08612
-0.58567
-1.18275
-0.40580
-0.29380
-0.45588
-0.47803
-0.63549
-0.35002
1.76100

0.58404
-0.11500
-0.55007
-0.26378

0.44583

0.87047

0.91313

0.67206

1.42602
-1.30916
-2.38878
-1.05367
-0.94990
-1.01003

0.09352
-0.10199
-1.86452

0.60962

1.39336

0.01521

0.51180
-0.46443
-1.50220
-0.20889

1.75385

-0.58804

97



Appendix

Cyclisation A25 — product A26 in DMSO

26
-631.9403183
-2.66979
-1.47624
-1.31460
-2.34952
-3.54937
-3.70842
-2.79295
-4.36455
-4.64567
0.06615
0.02062
0.59490
0.77067
-0.20955
1.80879
0.44430
-0.38964
1.60536
2.31101
0.03938
3.00379
3.24492
2.59917
4.12585
3.74507
-2.22831

TOITOOIITOITIOOOZIITIOIIIOOOOOO

1.11985
0.49287
-0.87755
-1.65169
-1.02799
0.34758
2.18945
-1.61541
0.81878
-1.30018
-1.89715
-1.88525
-0.02375
1.09431
0.36653
2.19180
1.39414
1.70362
2.24443
3.18952
-0.44954
-1.56927
-1.84348
-2.17248
-0.02217
-2.72094

0.01693
0.35042
0.17675
-0.33409
-0.67491
-0.50136
0.15131
-1.08122
-0.77377
0.62038
1.53734
-0.13274
0.85557
0.92641
-0.00791
0.13282
1.96897
-0.40407
-1.01798
0.04578
-0.32210
0.44734
1.27097
0.25592
-1.28775
-0.47122

)

e
Cﬁ@\% -
N
! -HOBu
€]

A26

X
N
(e}
C)
A27

Deprotonation A26 — starting species A26
and O'Bu anion in DMSO

40
-865.0661243
-1.66618
-1.37281
-2.20263
-3.34559
-3.64871
-2.81530
-1.01645
-4.53960
-3.06393
-1.64984
-1.29223
-2.38167
-0.53592
-0.19229
-0.60908
0.00221
0.72721
-0.25552
-0.17656
0.33526
-0.87825
-0.80508
-0.97755
-1.14063
-3.99527
-0.53906
2.51284
3.48134
4.86594
4.81856
5.65687
5.13909
3.60260
2.63998
3.85657
4.36695
3.15827
3.07038
2.20091
3.92976

ITITIOIIIOIIIOOOIIOIOOIIOIOOOZIIOIIIOOOOOO

-2.45343
-1.26848
-0.79195
-1.49336
-2.68051
-3.15716
-2.82362
-3.23641
-4.08032
0.49779
0.35746
1.30711
0.83173
-0.34176
1.96615
0.26353
-0.83339
1.60702
2.32633
-0.29582
3.34052
3.57285
457078
4.22454
-1.12617
2.78684
-1.67724
-0.87811
-1.14433
-0.94779
-0.51946
-2.19513
-1.13642
-0.93235
-2.18753
-0.51250
0.62389
0.84380
0.86297
1.27719

0.95276
0.29004
-0.72048
-1.08628
-0.41925
0.59339
1.73899
-0.68798
1.10406
-1.28284
-2.30880
-1.29470
-0.37506
0.47853
0.44564
1.84086
0.11083
1.76314
2.56592
2.70349
-0.03528
-1.39426
-1.78228
0.86857
-1.87374
-2.08859
-0.88328
-0.32388
-0.95837
-2.03442
-0.52706
-0.81621
1.19624
1.67578
1.36933
1.67443
-0.51718
-1.58697
-0.04295
-0.09269
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Deprotonation A26 — transition statein

DMSO
40

-865.0544641

ITIITOIIIOIIIOOOIOIOOIIOIOOOZIIOIIIOOOOOON

-0.97476
-0.07487
0.87305
0.92694
0.02167
-0.91820
-1.71000
0.05228
-1.61272
1.74105
1.61957
2.80541
1.26453
0.04009
2.11033
0.25251
-0.99487
1.46248
1.87126
-0.47106
3.37196
3.69316
3.03268
4.09676
1.66540
-1.93436
-3.03030
-4.20294
-3.91179
-5.08498
-4.47483
-3.46735
-2.66005
-3.69525
-4.35388
-2.67637
-2.38360
-1.83166
-3.51791
4.61430

2.33664
1.48834
2.02601
3.38856
4.23632
3.70842
1.93691
5.30380
437321
0.92231
0.83517
1.08121
-0.28283
0.00878
-1.10121
-0.72705
-0.47468
-1.38496
-2.06113
-0.78670
-1.69723
-1.58809
-1.10398
-2.30451
3.79587
-0.93631
-1.43068
-1.64936
-2.35495
-2.04577
-0.70224
-0.43528
-0.29225
0.53459
-0.78644
-2.77033
-3.49813
-2.62777
-3.18201
-2.02550

0.99465
0.34934
-0.53162
-0.78428
-0.14028
0.74562
1.68510
-0.32502
1.24777
-1.09381
-2.18037
-0.89775
-0.39848
0.38816
0.36419
1.65108
-0.28785
1.58359
2.32219
2.45316
-0.11471
-1.45781
-2.16482
0.77035
-1.46810
-1.09227
-0.38231
-1.34783
-2.13121
-0.83380
-1.82274
0.70835
1.43227
0.25592
1.24618
0.28700
-0.47578
0.96764
0.85425
-1.82836

Deprotonation A26 — product A27 and HO'Bu

in DMSO

40

-865.0879020
2.91802
1.72101
1.80837
2.99342
4.19169
4.10790
2.89452
5.14019
5.01414
0.42051
0.05728
0.38076
-0.38458
0.37015
-1.74582
-0.52353
-0.96266
-1.82447
-2.75450
-0.26710
-2.88297
-2.64472
-3.48883
-1.65354
-4.05696
3.02883
-0.98855
-0.63886
-0.75905
-1.78146
-0.50116
-0.08324
0.79350
0.88213
1.48355
1.08597
-1.61361
-2.63752
-1.54905
-1.38149

IITIITIOIIITIOIIITIOOOIOIITIOOIIOIOOOZIIOIIIOOOOOON

-0.09566
-0.65361
-1.32326
-1.45832
-0.91232
-0.23978
0.43226
-1.00970
0.18253
-1.79466
-1.29849
-2.87484
-1.40381
-0.69783
-1.32603
-0.21128
0.90487
-0.60931
-0.40589
0.37893
-1.91247
-2.67903
-3.09794
-2.89909
-1.65028
-1.96820
1.52027
2.82377
3.75264
3.74394
4.77584
3.42972
2.80445
2.08727
2.49993
3.79491
3.23264
3.23022
252711
4.23379

1.26263
0.70176
-0.56759
-1.23810
-0.66919
0.56808
2.21060
-1.18224
0.99544
-0.97476
-1.88294
-1.14416
0.18173
112212
0.48821
2.08946
-0.17437
1.67456
2.18414
2.95666
-0.27096
-1.39580
-1.93325
-1.76021
0.19479
-2.19730
-0.92156
-0.43899
-1.63927
-2.02440
-1.35731
-2.43481
0.09163
0.91199
-0.70000
0.45015
0.66422
0.28211
1.49760
1.03613
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Appendix

Radical dianion A27 in DMSO

25

-631.4374431

-2.79124 1.26514 -0.03428
-1.52033 0.59767 -0.01463
-1.50643 -0.84003 0.03415
-2.65735 -1.57863 0.06318
-3.92635 -0.90930 0.05628
-3.94576 050111 0.00413
-2.85017 2.34808 -0.07328
-4.84929 -1.47497 0.07621
-490616 1.01074 -0.00693
-0.06235 -1.31783 0.05460
0.20737 -1.80693 0.99987
0.15109 -2.02042 -0.75538
0.67435 -0.06519 -0.10493
-0.17549 1.04143 -0.07918
2.00643 0.34087 0.00070
0.63440 2.18704 -0.04995
197854 1.72837 0.01005
2.86933 2.33883 0.03823
0.29246 3.21106 -0.03223
3.21748 -0.52175 0.01397
3.10427 -1.88389 -0.19345
2.16240 -2.37461 -0.38345
4,00222 -2.49267 -0.18194
433494 0.09001 0.21968
-2.61412 -2.66400 0.10238

IOITOOITOOOOZIITIOIIITOOOOOON

0]
N

o]
Q

Anion A28 in DMSO

25

-631.3942397

2.74636 1.25209 0.01558
153102 057328 0.01894
1.49907 -0.83073 -0.01366
2.67026 -1.56790 -0.04680
3.89022 -0.88731 -0.05001
3.92389 0.50736 -0.01907
2.77656 2.33524 0.03913
481741 -1.44709 -0.07678
487920 1.01919 -0.02248
0.06721 -1.31760 0.00484
-0.19168 -1.90664 -0.87862
-0.14328 -1.91596 0.89487
-0.67293 -0.05751 0.03138
0.15578 1.04304 0.04473
-1.98882 0.33877 0.01475
-0.62745 2.17983 0.04665
-1.97294 1.72961 0.02603
-2.86385 2.33760 0.01929
-0.27532 3.19978 0.05542
-3.20803 -0.53368 -0.02024
-3.07542 -1.89403 0.13286
-2.12949 -2.38357 0.30019
-3.96596 -2.51251 0.11165
-4.31315 0.09649 -0.18993
2.64520 -2.65177 -0.07051

TIOITOOIIOOOOZIIOIIIOOOOOON
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6.33

Srnl cyclisation of 6.33 — starting species

6.33in benzene

26

-631.8573282

OITOOIIOIOOOZIIOIIIIOOOOOONO

2.73158
151391
1.44844
2.64705
3.87385
3.90960
2.75716
0.59713
4.77653
485231
0.14597
0.29848
-0.15469
-0.93582
-1.05561
-1.98223
-2.18600
-0.32832
-2.77379
-3.68112
-2.54812
-2.24024
-1.16059
-0.14894
-1.33609
-3.47065

6.34

0.13430
0.22203
0.03122
-0.24167
-0.34112
-0.14513
0.28290
0.43491
-0.56119
-0.21272
0.09761
0.69261
-0.90869
0.68359
2.04109
0.03644
2.27948
2.71378
1.01631
0.80927
3.25084
-1.45337
-2.30278
-1.94008
-3.36978
-1.77794

1.48264
0.81044
-0.57467
-1.19640
-0.58997
0.79548
2.55568
1.35254
-1.14864
1.32688
-1.34899
-2.25338
-1.64472
-0.58618
-0.40674
0.04562
0.33887
-0.83597
0.61300
1.15791
0.64002
0.10031
0.21461
0.33726
0.29306
0.07717

Srn1 cyclisation of 6.33 — products 6.34 in

benzene
26

-631.9298533

OITOOIIOIOOOZIIOIIIIOOOOOON

3.17523
2.04985
1.13565
1.33234
2.45978
3.37675
3.88429
1.87573
2.61632
4.24772
-0.12269
-0.08572
-0.22953
-1.29339
-2.18576
-1.67855
-3.15314
-2.04792
-2.85485
-3.39497
-3.98684
-1.00606
0.31526
0.16249
0.68821
-1.46737

-1.14539
-1.59794
-0.69948
0.68461
1.12538
0.22414
-1.85406
-2.66405
2.19211
0.59087
-1.17707
-2.25818
-0.71662
-0.88635
-1.85133
0.37235
-1.22641
-2.88648
0.15462
0.93413
-1.72317
1.61084
1.65038
1.46830
2.67067
2.71285

-0.68892
-0.00470
0.53888
0.39034
-0.30600
-0.83958
-1.10153
0.10669
-0.43076
-1.37156
1.21786
1.36138
2.20770
0.41181
-0.02542
-0.07086
-0.78276
0.24501
-0.82131
-1.33395
-1.25813
0.15835
0.93878
2.01243
0.84013
-0.29852
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0

Neutral 6.3 in benzene

26

-631.8918340

OITOOIIOIOOOZIITIOIIIIOOOOOO

3.23064
2.07944
1.13720
1.34376
2.49472
3.43646
3.95927
1.91070
2.65582
4.32873
-0.11679
-0.09030
-0.21068
-1.31867
-2.24278
-1.70806
-3.24285
-2.11959
-2.90341
-3.44475
-4.10790
-0.98776
0.31687
0.08042
0.69213
-1.43097

-1.12431
-1.60437
-0.72204
0.65916
1.13187
0.24634
-1.81827
-2.67324
2.20143
0.62958
-1.22885
-2.31437
-0.81847
-0.89163
-1.80317
0.36025
-1.15749
-2.84656
0.20585
1.01490
-1.62805
1.61979
1.61667
1.35749
2.63896
2.66248

-0.66784
-0.04983
0.46933
0.37379
-0.25118
-0.76882
-1.06944
0.02802
-0.33029
-1.24932
1.13511
1.22071
2.14516
0.37258
-0.02372
-0.07390
-0.72921
0.22241
-0.76111
-1.22572
-1.16783
0.14001
0.92852
1.96755
0.91719
-0.29917

Q
| Me o ° Me o
-1 .
sat Elean)

6.33

6.34

C-l elongation of 6.33 —transition statein

benzene

28

-643.8878222
0.45728
0.90343
0.07523
-1.29197
-1.77325
-0.87703
1.19856
1.94275
-2.81633
-1.22733
0.51819
0.12785
0.08527
1.95058
2.87093
2.56768
4.06814
3.86290
2.02123
497636
459382
2.63912
1.38307
0.48767
1.15688
3.51747

-2.79249
1.56055

ITOIITOOIITOOOOZIIOIIIITIOOOOOO

2.99938
1.77418
0.69032
0.91209
2.12042
3.17629
3.81734
1.63856
2.23819
4.12906
-0.65123
-1.44320
-0.81232
-0.74485
-0.59906
-0.32506
-0.11644
0.03537
-0.34487
0.05317
0.35627
-0.87845
-1.60322
-0.96600
-2.48337
-0.57895
-0.74732
-1.93659

0.30352
-0.17821
-0.31691

0.04184

0.52019

0.65589

0.40937
-0.44631

0.78252

1.03573
-0.84581
-0.20897
-1.83820
-0.97010

0.09810
-2.15406
-0.47768
-1.86775
-3.08433

0.07748
-2.59660

1.47426

1.93405

1.94220

1.32090

2.35256
-0.14162

2.95759
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C-l elongation of 6.33 — products 6.34 and
iodide anion in benzene

28
-643.9288407
1.26617
1.52459
0.46754
-0.81080
-1.11079
-0.04264
2.09477
2.55015
-2.13815
-0.23351
0.68077
-0.05604
0.51371
2.03961
2.66147
2.98190
4.01074
4.21582
2.69862
4.73801
5.14281
2.04779
0.55202
0.08087
0.11003
2.78585
-3.07672
0.33345

I OIITIOOIIITOOOOZIITIOIIIIOOOOOO

3.30715
2.08200
1.25222
1.70704
2.90370
3.72196
3.93655
1.76249
3.19708
4.67305
-0.08546
-0.80113
0.01391
-0.59232
-1.02701
-0.45412
-1.17910
-0.82113
-0.09610
-1.53727
-0.83548
-1.33503
-1.40383
-0.43394
-2.10911
-1.56912
-0.78031
-1.72506

0.52518
-0.08792
-0.47816
-0.22854

0.37787

0.75930

0.82826
-0.25237

0.56385

1.24450
-1.15550
-0.79415
-2.23011
-0.98916

0.17030
-1.96024
-0.11282
-1.45825
-2.93816

0.59864
-2.00888

1.47953

1.64309

1.46402

0.93530

242114

-0.17658

2.65966

Me o
H"
(0]

6.34

6.35

Cyclisation 6.34 — starting species 6.34 in

benzene
27
-632.3967710
-2.25152
-1.21279
-1.28790
-2.54304
-3.63284
-3.49424
-2.11853
-4.59701
-4.34691
-0.09308
-0.22027
-0.01968
1.15246
1.72528
1.77839
2.74338
1.35351
2.77163
3.44581
3.38946
1.51834
0.64750
-0.39396
0.71376
2.04891
-2.66073
0.98135

ITOITOOIITIOIOOOZIITIOIIITIOOOOOONO

-0.19440
-0.46335
-0.48055
-0.20373
0.06860
0.07599
-0.18867
0.28184
0.29609
-0.77975
-1.75524
-0.04592
-0.83891
-2.02565
0.17584
-1.79637
-2.94864
-0.40825
0.14609
-2.54629
1.62660
2.22247
1.91917
3.30622
2.34991
-0.19720
1.90101

1.70366
0.84550
-0.52763
-1.08291
-0.26188
1.12534
2.77913
-0.70738
1.75723
-1.40788
-1.88131
-2.21073
-0.65787
-0.31099
0.05326
0.59086
-0.72930
0.82241
1.45600
1.01790
-0.00269
-1.08483
-0.95340
-1.01198
0.81898
-2.16269
-2.07358
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Cyclisation 6.34 — transition state in benzene

27

-632.3816047

ITOIITIOOIIOIOOOZIIOIIIOOOOOON

-2.75247
-1.62043
-1.32387
-2.22573
-3.38469
-3.64909
-2.94935
-4.08309
-4.55070
-0.03047
-0.21248
0.45063
0.83435
0.24645
1.72017
0.88292
-0.35579
1.77881
2.45314
0.70660
2.60300
2.84567
2.18534
3.87180
3.18060
-2.02516
2.68213

1.07209
0.70381
-0.59048
-1.59567
-1.26664
0.05371
2.10168
-2.04766
0.29508
-0.80146
-0.81269
-1.73693
0.33746
1.58477
0.38448
2.45844
1.82128
1.69295
2.03208
3.52016
-0.70166
-1.90392
-2.72113
-2.23349
-0.60101
-2.62843
-1.68651

-0.54556
0.14435
0.51787
0.17117
-0.53064
-0.88880
-0.82354
-0.80626
-1.44073
1.28157
2.35982
1.01080
0.96646
1.07730
-0.10395
0.18988
1.94242
-0.56548
-1.33641
0.12177
-0.55504
0.33228
0.02875
0.17382
-1.62166
0.44028
1.38763

Cyclisation 6.34 — product 6.35 in benzene

27

-632.4429452

ITIOIIOOIIOIOOOZIIOIIIOOOOOON

-2.72298
-1.51483
-1.34520
-2.38629
-3.60054
-3.76743
-2.85362
-4.42220
-4.71694
0.05380
0.05541
0.55472
0.73556
-0.24368
1.79361
0.40456
-0.38844
1.58355
2.30145
-0.01944
2.96830
3.17877
2.84637
4.24772
3.80647
-2.25862
2.64309

1.11329
0.49814
-0.87083
-1.65687
-1.04472
0.32891
2.18112
-1.64094
0.78997
-1.28653
-1.89660
-1.84421
0.00242
1.10951
0.42296
2.22056
1.40323
1.79278
2.35589
3.21127
-0.35047
-1.69093
-2.49839
-1.82030
0.09015
-2.72476
-1.76929

0.03468
0.33099
0.15554
-0.31986
-0.62430
-0.44974
0.17199
-1.00286
-0.69416
0.54820
1.45621
-0.24425
0.77614
0.87699
-0.00804
0.09991
1.92644
-0.39181
-0.96953
0.01883
-0.31893
0.35436
-0.30395
0.52310
-1.11064
-0.45884
1.30107
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H o o o Deprotonation of 6.35 — products 6.36 and
Cﬁ(j\r o ©5j\r jy 1 " benzene
N Me —> N Me
-HOBu I 41
(o}

6.35 6.36 -865.5881066
Deprotonation of 6.35 — starting species 6.35 C 3.07456 -0.36323  1.22371
and O'Bu anion in benzene Cc 185844 -0.68374 0.59286

1.84017 -0.87216 -0.81774
2.98008 -0.71865 -1.57566
418879 -0.38626 -0.94197
421823 -0.22044  0.44757
3.11643 -0.21896 2.29762
5.09294 -0.25910 -1.52455
5.15610 0.03204 0.93151
0.44895 -1.29671 -1.24516
0.08808 -0.76056 -2.12604
0.40518 -2.37710 -1.45591
-0.33467 -0.98648 -0.04337
0.53109 -0.85633 1.06974
-1.57286 -1.50257 0.40823
-0.20612 -1.15018 2.22274
-0.71292 0.84944 -0.68056
-1.48175 -1.54714 1.82277
-2.30731 -1.82404 2.46116
0.16502 -1.09603  3.23589
-2.70802 -1.75413 -0.40275
-2.63486 -1.39762 -1.88173
-2.00273 -2.09357 -2.44238
-3.64407 -1.44668 -2.29056
-3.77635 -2.22873 0.06309
2.94962 -0.86359 -2.65130
-2.23607 -0.38908 -2.03103
-0.87087 1.72001 -1.08495
-0.89221 2.67683 -0.02434
-1.38153 3.97789 -0.64681
-2.37949 3.83916 -1.06910
-1.42391 4.77121 0.10356
-0.70582 4.28859 -1.44749
0.52001 2.84334 0.53855
0.87325 1.89420 0.95166
1.20477 3.15091 -0.25586
0.53828 3.59697 1.33119
-1.84882 219590 1.06581
-2.85024 2.05609 0.65053
-1.50777 1.23755 1.47095
-1.90372 2.91893 1.88444

41

-865.5414505

-1.44550 2.14282 1.20218
-0.46990 1.40486 0.54401
-0.05056 1.76949 -0.73533
-0.58781 2.87960 -1.37119
-1.55437 3.63362 -0.70512
-1.97912 3.26528 0.57140
-1.79146 1.84179 2.18479
-1.98229 450669 -1.18410
-2.73815 3.85348 1.07459
0.97265 0.78170 -1.25232
0.58828 0.22957 -2.11715
1.91159 1.26342 -1.53727
1.18418 -0.10652 -0.10207
0.19817 0.13377 0.96416
241720 -0.36217 0.46075
1.00953 0.04775 2.20293
-0.63274 -0.70828 1.00024
2.28358 -0.28485 1.89227
3.09466 -0.50253 2.57146
0.58449 0.12832 3.19393
3.59978 -0.72149 -0.25442
3.50356 -1.00206 -1.74351
2.49861 -1.30275 -2.04379
3.78981 -0.11813 -2.32134
4.69868 -0.83155 0.32233
-0.26541 3.15921 -2.36884
-1.80194 -1.73305 1.05373
-2.44472 -2.05176 -0.11914
-2.50310 -3.58342 -0.29855
-3.01634 -4.02722 0.55951
-3.02601 -3.88167 -1.21532
-1.48485 -3.98242 -0.32812
-1.71273 -1.45246 -1.34242
-1.71620 -0.35899 -1.27261
-0.67186 -1.79358 -1.34786
-2.18439 -1.73951 -2.28923
-3.88773 -1.50449 -0.11299
-4.43372 -1.93383 0.73232
-3.85722 -0.41807 0.01799
-4.43337 -1.73226 -1.03670
4.20995 -1.79790 -1.98271

ITIIOIIITIOIIITIOOOIIOIITIOOIIOIOOOZIIOIIIOOOO

ITIITOIIIOIIITOOOIOIIOOIIOIOOOZIIOIIIOOOOOONO
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.
L
N Me

0
Radical anion 6.36 in benzene

26
-631.9360589
-2.81716
-1.56492
-1.52384
-2.67900
-3.92532
-3.97310
-2.87836
-4.84121
-4.93751
-0.08030
0.17357
0.14713
0.63616
-0.22577
1.96818
0.56699
1.89738
2.77318
0.19959
3.16051
3.13624
3.76880
3.58245
4.30021
-2.63010
2.14828

ITOIITIOOITOOONOZIITIOIIIOOOOOO

7]
N Me
o

1.23354
0.58968
-0.83500
-1.58470
-0.93635
0.46364
2.31612
-1.51430
0.96133
-1.30179
-1.89055
-1.91489
-0.03755
1.06055
0.38507
2.21633
1.80923
243951
3.23197
-0.38584
-1.90398
-2.24570
-2.28871
0.16506
-2.66970
-2.34511

Neutral 6.4 in benzene

26
-631.8907121
2.77921
1.55803
1.50400
2.66317
3.89027
3.94510
2.82243
4.80969
4.90800
0.06407
-0.17777
-0.17702
-0.65279
0.18717
-1.96101
-0.56941
-1.91580
-2.79342
-0.19102
-3.16535
-3.01199
-4.00145
-2.46162
-4.26696
2.62436
-2.46169

ITOITOOIITOOOOZIIOIIIOOOOOON

1.23558
0.57164
-0.82922
-1.58516
-0.92015
0.47362
2.31812
-1.49297
0.97024
-1.29229
-1.87927
-1.87899
-0.01517
1.06168
0.42310
2.22384
1.81474
244246
3.23321
-0.41269
-1.91596
-2.36822
-2.24595
0.10372
-2.66863
-2.24597

-0.00400
-0.01302
-0.00138
0.01539
0.02282
0.01357
-0.01101
0.03593
0.02032
-0.01060
0.88109
-0.89238
-0.03630
-0.02863
-0.00609
-0.00723
0.00670
0.02263
-0.00018
0.00781
-0.02166
-0.84704
0.90182
0.05184
0.02409
-0.13811

0.00029
0.00007
-0.00020
-0.00033
-0.00014
0.00018
0.00051
-0.00026
0.00040
0.00005
-0.88840
0.88894
0.00024
0.00026
-0.00024
-0.00014
-0.00048
-0.00085
-0.00026
0.00009
0.00008
-0.00002
-0.88417
0.00021
-0.00064
0.88436

© .
o H ‘
oo -
. = lo)
©
A25 A26

Cyclisation A25 — starting species A25in

benzene
26
-631.8555478
3.01738
1.82597
1.41994
2.32281
3.55026
3.90264
3.26628
4.23032
4.85500
0.09421
0.20854
-0.20300
-0.97306
-1.14079
-2.00423
-2.28719
-0.43923
-2.83561
-3.73692
-2.68288
-2.18813
-1.06305
-0.08925
-1.17122
-3.39436
2.04335

TIOITOOIITIOIOOOZIITIOIIIOOOOOONO

-1.11400
-1.04667
-0.01870
1.04128
1.02566
-0.04365
-1.95393
1.86133
-0.04520
-0.02971
-0.58354
0.99247
-0.65175
-2.01394
-0.02259
-2.27222
-2.67447
-1.01590
-0.82389
-3.25175
1.46733
2.22908
1.77869
3.29281
1.87020
1.89223

-0.91319
-0.23348
0.58835
0.72970
0.07101
-0.74917
-1.55184
0.18692
-1.26738
1.31940
2.25671
1.55125
0.56011
0.49373
-0.11016
-0.22227
0.98042
-0.59110
-1.15153
-0.44442
-0.28650
-0.52280
-0.66496
-0.70364
-0.23716
1.34394

Cyclisation A27 —transition statein benzene

26
-631.8456646
2.76532
1.60796
1.32297
2.24428
3.42106
3.68331
2.96615
4.13140
459704
0.01265
0.17690
-0.46431
-0.87425
-0.34858
-1.81789
-1.06551
0.26159
-1.95610
-2.65997
-0.94857
-2.61506
-2.93240
-2.65999
-3.55102
-2.96269
2.03989

IOITOOIITIOIOOOZIIOIIIOOOOOO

1.07428
0.75090
-0.53103
-1.54477
-1.24936
0.05166
2.08787
-2.03997
0.27168
-0.75382
-0.77011
-1.68820
0.35290
1.63546
0.31439
2.44093
1.92510
1.60211
1.87446
3.50891
-0.89302
-1.80414
-1.63756
-2.66049
-0.91751
-2.56350

0.58402
-0.09553
-0.52810
-0.26118

0.42617

0.85026

0.91724

0.63962

1.39273
-1.26267
-2.34524
-0.97196
-0.92476
-0.99750

0.08642
-0.11320
-1.83945

0.58347

1.35398
-0.00648

0.50763
-0.47773
-1.51216
-0.23469

1.73076

-0.57872
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Cyclisation A25 — product A26 in benzene

26
-631.8968615
-2.67329
-1.47728
-1.31232
-2.34628
-3.54903
-3.71156
-2.79662
-4.36197
-4.64973
0.07203
0.02941
0.60784
0.76859
-0.20996
1.81538
0.44701
-0.39496
1.61371
2.32825
0.04373
3.00786
3.23978
2.60931
4.11839
3.72622
-2.21986

TOITOOITOITOOOZIITIOIIIOOOOOO

1.11582
0.49519
-0.87553
-1.65183
-1.03383
0.34102
2.18639
-1.62451
0.80987
-1.29124
-1.89564
-1.86838
-0.01557
1.10137
0.37177
2.19580
1.40439
1.70079
2.22451
3.19367
-0.45417
-1.56800
-1.80509
-2.17609
-0.03784
-2.72046

0.01557
0.34985
0.17852
-0.32996
-0.67061
-0.49950
0.14370
-1.07736
-0.77392
0.61779
1.53103
-0.13709
0.85912
0.92144
0.00084
0.12408
1.96373
-0.40373
-1.02201
0.03092
-0.32755
0.45897
1.30617
0.27588
-1.30002
-0.46897

H <)
‘ OBu
N >
-HO'Bu
o}
S]

A26

X
N
o
o
A27

Deprotonation A26 — starting species A26
and O'Bu anion in DMSO benzene

40
-864.9549963
0.85455
-0.47646
-1.44999
-1.11651
0.21150
1.18393
1.64902
0.49035
2.21730
-2.79363
-3.12815
-3.57628
-2.55906
-1.10184
-3.22539
-1.01915
-0.71359
-2.28526
-2.57679
-0.09333
-4.69759
-5.48330
-5.04795
-6.56341
-5.11535
-1.87306
3.66166
4.91207
5.43281
5.43538
4.74787
6.44430
5.92020
5.92636
6.94416
5.58743
494628
4.25878
459541
5.94577

ITITOIIITIOIITOOOIOIITOOIIOITLOOOZIIOIIIOOOOOONO

1.06787
0.81097
1.80054
3.07752
3.34534
2.35052
0.32560
4.33499
2.56471
1.26870
1.75720
1.40855
-0.17142
-0.47177
-1.10379
-1.68885
-0.68567
-2.00733
-2.83681
-2.20394
-1.17848
-0.44367
0.13087
-0.49387
-1.94031
3.85173
-0.21646
-0.73971
-1.16975
-0.29758
-1.91178
-1.59635
0.29002
117797
-0.09985
0.59461
-1.98885
-2.74238
-1.70502
-2.43452

-0.06983
0.24507
0.14536

-0.29001

-0.62276

-0.50972
0.02139

-0.96895

-0.75955
0.58462
1.50748

-0.16348
0.80055
0.75327

-0.01773

-0.12898
1.76122

-0.54735

-1.17571

-0.34030

-0.20120
0.67071
147794
0.58772
-1.14293

-0.37252
0.13167
0.05415
1.45087
2.11256
1.87298
1.42409

-0.52166
0.11854

-0.59510

-1.51896

-0.86457

-0.46781

-1.86170

-0.95488
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Deprotonation A26 — transition statein

benzene
40

-864.9392848

ITIITOIIITOIIITOOOIOITOOIIOIOOOZIIOIIIOOOOOON

-1.99798
-1.49756
-2.24758
-3.47698
-3.97801
-3.23742
-1.42512
-4.93974
-3.63075
-1.50126
-1.21188
-2.08396
-0.32615
-0.20345
-0.03518
0.21698
0.71139
0.32483
0.67022
0.48060
0.02682
-0.00388
-0.00124
0.06647
0.11626
-4.05087
1.58865
2.88387
2.93206
2.50884
2.33177
3.95864
3.76980
3.38254
4.81266
3.73952
3.45460
2.83010
3.43072
4.48583

-2.10920
-0.97287
-0.36596
-0.87451
-2.01336
-2.62025
-2.59194
-2.42181
-3.50279
0.83499
0.67910
1.75936
0.93066
-0.27201
2.07037
0.27911
-1.10566
1.65177
2.34410
-0.32604
3.45987
3.64390
2.80613
4.64863
4.39581
-0.39171
-1.98765
-1.49131
-0.01598
0.07950
0.60661
0.36845
-2.32147
-2.24572
-1.98178
-3.37366
-1.59357
-1.00349
-2.63800
-1.22626

1.01013
0.37432
-0.64397
-1.02944
-0.39010
0.62453
1.79555
-0.68052
1.11901
-1.18125
-2.22895
-1.13776
-0.31076
0.54793
0.45070
1.85690
0.09016
1.74301
2.49862
2.71396
-0.06817
-1.44353
-2.12907
-1.84685
0.80779
-1.81543
-0.37859
-0.33698
-0.77986
-1.78431
-0.11024
-0.79215
-1.28193
-2.30213
-1.27480
-0.98203
1.09185
1.76862
1.41939
1.15578

Deprotonation A26 — product A27 and HO'Bu

in benzene

40

-864.9792918
1.85336
0.61634
0.51133
1.54468
2.78265
2.88752
1.97785
3.62181
3.82539
-0.87248
-0.83630
-1.44855
-1.47349
-0.60826
-2.64179
-1.24423
2.34709
-2.50515
-3.27096
-0.84054
-3.82106
-3.84374
-3.05378
-4.70770
-4.74914
1.43910
2.76675
2.00604
0.58667
0.61954
0.04784
0.02510
2.74485
2.78707
2.23551
3.76717
1.96609
1.45438
2.98313
1.42360

IITIITIOIIITIOIIITIOOOIOIITIOOIIOIOOOZIIOIIIOOOOOON

-1.64040
-1.34843
-1.65961
-2.21504
-2.51012
-2.20717
-1.41382
-2.93307
-2.41733
-1.25756
-0.51542
-2.11732
-0.69148
-0.74429
-0.01127
-0.10852
0.16200
0.34244
0.87552
0.02579
0.27846
-0.20410
-0.80607
0.01444
0.97433
-2.42182
0.98802
2.09308
2.05101
1.99629
1.18179
2.94349
3.33156
3.33003
4.23999
3.33858
2.06123
1.15634
2.06694
2.92764

141101
0.73276
-0.66167
-1.36879
-0.68871
0.68321
2.46467
-1.22654
1.19270
-1.15132
-1.95608
-1.51007
0.05250
1.13942
0.38461
2.20801
-0.47327
1.71614
2.25909
3.20069
-0.49153
-1.78968
-2.21048
-2.40856
0.04908
-2.43013
-0.75860
-0.26900
-0.83415
-1.92566
-0.44997
-0.54386
-0.76400
-1.85617
-0.43330
-0.37704
1.25842
1.59596
1.66023
1.64789
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Radical dianion A27 in benzene

25
-631.3230920
-2.79616
-1.52389
-1.51194
-2.66046
-3.93709
-3.95083
-2.85190
-4.86243
-4.91169
-0.06641
0.17602
0.17614
0.67585
-0.17135
2.00992
0.63535
1.98545
2.88326
0.29084
3.23170
3.09615
2.14214
3.99521
4.35035
-2.61396

IOITOOITOOOOZIITIOIIITOOOOOON

/]
N

o]
Q

1.26861
0.59435
-0.83559
-1.58186
-0.90684
0.50225
2.35223
-1.47021
1.01378
-1.31351
-1.91101
-1.91105
-0.05781
1.04350
0.34145
2.18530
1.72613
2.32595
3.20876
-0.52363
-1.90294
-2.40623
-2.51046
0.09968
-2.66783

Anion A28 in benzene

25
-631.3512135
2.74842
1.52881
1.49794
2.66811
3.89161
3.92515
2.78056
481784
4.88094
0.06475
-0.19781
-0.15083
-0.67205
0.15787
-1.98701
-0.63175
-1.97404
-2.87361
-0.28332
-3.21504
-3.06975
-2.12065
-3.95880
-4.30755
2.64008

TOITOOIITOOOOZITIOIIIOOOOOONO

1.25041
0.57753
-0.82908
-1.56564
-0.88963
0.50439
2.33361
-1.45138
1.01613
-1.31299
-1.90316
-1.91007
-0.05547
1.04719
0.33549
2.18072
1.72659
232114
3.20213
-0.53492
-1.90053
-2.38667
-2.52041
0.09998
-2.64990

0.00015
0.00004
-0.00005
-0.00015
-0.00020
0.00006
0.00036
-0.00020
0.00010
-0.00001
0.88519
-0.88515
-0.00000
0.00005
-0.00004
0.00006
0.00002
-0.00012
0.00017
-0.00003
0.00040
0.00069
0.00041
-0.00038
-0.00023

0.01241
0.01708
-0.01138
-0.04115
-0.04531
-0.01881
0.03254
-0.06942
-0.02303
0.00664
-0.87556
0.89694
0.03047
0.04134
0.01570
0.04132
0.02375
0.01379
0.04710
-0.01937
0.11270
0.27177
0.09539
-0.16883
-0.06167

Scheme 6.8

s

6.37a

€]
O'Bu

HOBu

A

6.43

Deprotonation of 6.37a— starting species

6.37aand O'Bu anion in DMSO

46
-954.4014472
452224
3.54106
3.12581
3.72679
471225
5.10861
4.82530
3.07972
5.17035
5.87569
2.04303
2.34030
1.92182
-0.26778
-1.38472
-0.30163
-2.47146
-1.39202
0.52803
-2.49479
-3.32701
-1.38506
-3.35084
0.80331
-0.51852
-1.42410
-2.61273
-3.52046
-2.41872
-2.78448
3.16978
-5.12217
-6.32253
-7.28882
-7.47031
-8.25440
-6.83088
-6.12618
-5.44553
-5.67544
-7.06608
-7.01831
-7.98089
-7.19008
-6.36909
0.78390

ITIIITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

2.80138
1.94592
0.82513
0.59444
1.43700
2.54501
3.66349
2.14180
1.23624
3.20216
-0.06100
-1.11206
0.14892
-0.66219
-0.53180
-1.68664
-1.40631
-2.52905
-1.80122
-2.39633
-1.29052
-3.29779
-3.05190
0.17262
1.31102
0.49117
0.53448
0.81033
1.27845
-0.43751
-1.09114
1.47224
0.84854
1.01814
2.08352
0.52425
0.59936
-0.66805
-0.82196
-1.12112
-1.18964
1.42963
0.94989
250141
1.30192
0.86132

1.45063
1.93789
1.21543
-0.02491
-0.52690
0.21702
2.03217
2.89980
-1.48715
-0.17456
1.77519
1.67816
2.84282
1.13127
0.25119
2.10506
0.40396
2.21664
2.78997
1.36943
-0.24944
2.98163
1.46508
1.05786
-0.95857
-0.81992
-1.74166
-1.17297
-2.51306
-2.20963
1.21131
0.00289
-0.23280
0.96111
1.13574
0.80132
1.86295
-0.46713
-1.31137
0.42214
-0.68150
-1.48619
-1.69814
-1.34403
-2.35858
0.31692
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Deprotonation of 6.37a— transition state in

DMSO
46

-954.3958219

IIITOIIITOIIITOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-5.09263
-4.17077
-3.36273
-3.50811
-4.42479
-5.21902
-5.70751
-4.06717
-4.52509
-5.93451
-2.36919
-2.48876
-2.58742
0.05529
1.24463
-0.01008
2.31860
1.07040
-0.90735
2.25351
3.23420
0.99088
3.10606
-1.01511
0.59977
1.36567
243213
3.50604
2.25801
2.63175
-2.33910
4.65203
5.81478
7.03927
7.01637
7.98004
7.01785
5.87686
5.03586
5.81149
6.80443
5.87550
6.78736
5.84445
5.01291
-0.89188

-0.62233
0.40122
0.45692

-0.56204

-1.59277

-1.62054

-0.63895
1.18072

-2.36713

-2.42317
1.58056
2.03539
2.35562
1.66613
0.94336
3.02875
1.62756
3.66832
3.59378
2.97609
1.07968
472149
3.47810
1.07354

-1.06567

-0.52799

-1.26618

-1.01221

-2.34016

-0.94566

-0.56655

-0.74385

-0.93029

-0.70301

-1.40412

-0.84180
0.31373
0.06240

-0.10812
1.08746

-0.03798

-2.36271

-2.53724

-3.08484

-2.54541
0.08871

241772
2.22939
1.09170
0.14544
0.31573
1.45927
3.30933
297643
-0.43418
1.59143
0.93436
-0.05676
1.67605
0.46641
0.16912
0.10839
-0.41203
-0.47684
0.32848
-0.73177
-0.60045
-0.72292
-1.17194
1.08579
1.25336
0.43501
-0.22496
0.42306
-0.16251
-1.24724
1.64222
1.15411
0.41175
1.31056
2.14984
0.76716
1.71376
-0.76509
-1.44437
-0.38706
-1.33823
-0.15327
-0.73389
0.66832
-0.80104
1.28871

Deprotonation of 6.37a— products 6.43 and

HO'Bu in DMSO

46

-954.4188824
-4.82281
-3.96066
-3.23401
-3.40109
-4.25903
-4.97091
-5.37437
-3.84111
-4.37548
-5.63841
-2.29149
-2.48350
-2.50285
0.09705
1.25944
-0.00726
2.28217
1.02152
-0.89295
2.18301
3.18391
0.91539
2.99937
-0.91737
0.82910
1.37329
2.05475
3.72277
2.12584
242125

-2.35730
4.48840
5.67783
6.83169
6.71696
7.78603
6.84968
5.80541
4.96557
5.80698
6.73227
5.62684
6.54054
5.51638
4.77528
-0.72582

ITIIITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-1.38921
-0.29889
0.10405
-0.63475
-1.72647
-2.10433
-1.67796
0.25973
-2.27929
-2.95629
1.27864
1.96639
1.82754
1.58555
0.97785
2.98806
1.80750
3.78186
3.45723
3.19772
1.34457
4.86101
3.80938
0.81727
-1.22901
-0.53045
-1.05080
-0.93581
-2.12777
-0.42634
-0.09787
-0.90300
-1.10314
-1.03491
-1.80792
-1.18619
-0.05929
0.00105
-0.04284
0.98134
-0.10930
-2.47412
-2.66191
-3.25873
-2.52566
-0.18079

2.33045
2.37377
1.25096
0.07666
0.01279
1.14834
3.21697
3.29584
-0.91082
1.10008
1.34605
0.51242
2.27055
0.77268
0.22306
0.76567
-0.23581
0.27224
117797
-0.22118
-0.62139
0.29085
-0.58587
1.29914
1.04832
0.11405
-0.96287
0.40147
-1.07311
-1.76638
-1.70722
1.00754
0.23926
1.23072
1.99438
0.72142
1.72248
-0.81080
-1.51038
-0.32722
-1.37944
-0.43554
-1.00512
0.31695
-1.11969
1.27692
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Deprotonation of 6.37a— starting species

6.37a

6.44

6.37aand O'Bu anion in DMSO

46

-954.405613787

IIIIOIIIOIIITOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-2.50846
-1.59702
-1.66590
-2.69999
-3.62233
-3.51998
-2.42706
-0.81114
-4.41731
-4.23742
-0.62841
-1.13152
-0.09305
1.21270
2.17368
1.30065
3.19628
2.31138
0.59081
3.27736
3.93747
2.34959
4.07387
0.25992
0.97279
2.05476
3.32736
4.12647
3.11960
3.64417
-2.96149
2.09261
2.90794
4.34585
432311
5.01554
4.75584
2.97206
1.96383
3.35536
3.61453
2.40097
3.03398
2.37184
1.38515
0.63904

3.42287
2.53472
1.16035
0.70658
157743
2.94330
4.48319
2.90826
1.19966
3.62260
0.23909
-0.62133
0.76388
-1.17775
-1.49731
-1.83478
-2.39504
-2.75698
-1.60698
-3.03641
-2.61993
-3.24454
-3.74170
-0.22369
-0.90175
-1.00189
-0.82740
-041121
-0.17346
-1.80135
-1.37666
1.56443
2.23538
1.67421
0.61068
2.19037
1.77285
3.73991
4.16579
3.86704
4.30471
2.10255
2.64238
1.04656
2.50314
0.51390

-0.56243
-1.12373
-0.88208
-0.05893
0.51013
0.26025
-0.76860
-1.77066
1.14056
0.70498
-1.47724
-1.92871
-2.28164
-0.69643
0.30100
-1.93664
0.00334
-2.18978
-2.72133
-1.23083
0.76227
-3.15782
-1.43183
-0.43090
2.26088
1.71237
2.50612
1.89736
3.35087
2.89390
0.33025
0.95833
0.07490
0.11236
-0.14738
-0.58518
1.12247
0.41724
0.37776
1.43484
-0.26831
-1.37898
-2.09228
-1.66692
-1.44936
0.18020

Deprotonation of 6.37a— products 6.44 and

HO'Bu in DMSO
46
-954.4191446
2.66186
1.66997
1.65086
2.68476
3.68942
3.67365
2.64432
0.87573
4.47987
445461
0.53703
0.99488
0.04690
-1.31764
-2.29364
-1.48457
-3.33619
-2.51249
-0.79040
-3.46952
-4.06192
-2.58400
-4.27984
-0.38639
-1.22142
-2.22471
-3.46983
-4.37014
-3.31421
-3.62469
2.81377
-1.29585
-2.49617
-3.67774
-3.55529
-4.62104
-3.73161
-2.68224
-1.82947
-2.75314
-3.59321
-2.37388
-3.28295
-2.21345
-1.52932
-1.02193

ITIIITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

3.27068
2.45757
1.07552
0.54277
1.33394
2.70793
4.33863
2.89603
0.88726
3.32739
0.23859
-0.62696
0.82988
-1.04252
-1.54235
-1.53689
-2.37825
-2.37632
-1.21930
-2.81013
-2.72535
-2.70070
-3.46624
-0.16457
-0.81695
-1.23322
-1.46315
-1.06706
-0.97527
-2.53077
-1.56335
2.20501
2.62012
1.79490
0.74622
2.15816
1.85757
4.08983
4.67431
4.20354
4.48998
2.45849
2.80504
1.40759
3.04258
1.30768

0.49524
1.03144
0.82190
0.05015
-0.49710
-0.27473
0.67751
1.62576
-1.08725
-0.69940
1.40630
1.91073
2.19810
0.71243
-0.24805
2.06230
0.18673
2.42601
2.82870
1.49433
-0.53949
3.46030
1.78489
0.36463
-2.25199
-1.68632
-2.53818
-2.06602
-3.49900
-2.71493
-0.30150
-0.78097
-0.14014
-0.65514
-0.37123
-0.23730
-1.74556
-0.50166
-0.14678
-1.58659
-0.05023
137721
1.87637
1.63515
1.75214
-0.45128
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Appendix

o
O'Bu

HOBu

6.44

0

6.45

Deprotonation of 6.44 — starting species

6.37aand O'Bu anion in DMSO

45
-953.8859693
4.11576
3.11773
2.95414
3.84355
485141
4.98561
4.21447
243761
5.52749
5.76992
1.82875
2.22051
1.55038
-0.29735
-1.47883
-0.34090
-2.51715
-1.38702
0.48457
-2.50405
-3.38359
-1.34935
-3.32921
0.71922
-0.83158
-1.64781
-2.92280
-3.80972
-2.85404
-3.03982
3.71707
-5.48699
-6.61095
-7.87402
-7.99421
-8.78901
-7.75854
-6.49599
-5.64242
-6.32324
-7.39401
-6.84591
-7.73533
-6.96364
-5.97485

ITIOIITIIOIIIOOOTIIIOOOZIIITIOITIOOOOOIIOIIIIOOOOOO

3.27706
243281
1.13248
0.71702
1.54119
2.83036
427831
2.78083
1.18560
3.47518
0.27229
-0.74467
0.65316
-0.49134
-0.57924
-1.34889
-1.47029
-2.19275
-1.31965
-2.27699
-1.52542
-2.80358
-2.94329
0.30394
1.04712
0.22196
0.04388
0.30614
0.70476
-0.98462
-1.25439
1.27436
0.74010
1.03605
2.11855
0.63097
0.60235
-0.79625
-1.04268
-1.24317
-1.25083
1.32308
0.90777
2.40970
1.11285

1.03038
150374
1.01580
0.02392
-0.46579
0.04171
1.43274
2.27456
-1.23316
-0.33629
1.53963
1.70053
2.53579
0.88249
0.01908
2.05783
0.35895
2.33237
2.75627
1.47888
-0.28803
3.23030
1.69633
0.60867
-1.60411
-1.19742
-2.02111
-1.43603
-2.88393
-2.37046
-0.80014
0.44631
-0.13240
0.71090
0.82259
0.26306
1.70955
-0.27592
-0.91546
0.70883
-0.71042
-1.54616
-2.03417
-1.47976
-2.17501

Deprotonation of 6.44 — transition statein

DMSO
45

-953.8762757

ITITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-1.93307
-1.24174
-1.63397
-2.75613
-3.46680
-3.04992
-1.60102
-0.36720
-4.33515
-3.60124
-0.81163
-1.50141
-0.24706
0.82258
1.76804
0.84661
2.64325
1.72100
0.16745
2.63759
3.35129
1.68525
3.32165
0.04797
0.85315
1.83696
3.07707
3.02058
3.19950
3.96006
-3.46627
3.01671
3.99301
3.87738
4.01076
462719
2.88388
3.82059
3.87045
2.83761
4.58909
5.40031
6.18880
5.54429
5.50620

3.62466
2.50552
1.20582
1.08205
2.18480
3.46417
4.61680
2.62742
2.05320
4.32550
0.03173

-0.75504

0.35654
-1.46132
-1.96280
-2.14980
-2.98971
-3.19801
-1.84207
-3.64001
-3.30866
-3.67533
-4.45344
-0.41649
-1.43946
-1.37912
-0.71813
0.48835
-0.61566
-1.13572

-0.84633
1.76772
1.95673
3.37623
411464
3.56344
3.51750
0.94706

-0.07637
1.08012
1.07462
1.78256
1.93553
2.50288
0.77614

-0.85019
-1.30053
-0.96316
-0.14378
0.31890
-0.03762
-1.13230
-1.93203
0.95222
0.32049
-1.43692
-1.79353
-2.33021
-0.66089
0.31714
-1.92466
0.00720
-2.18668
-2.71006
-1.23549
0.76857
-3.16258
-1.44331
-0.36972
2.45464
1.70473
2.07533
1.57914
3.15592
1.59125
0.45506
1.12220
0.14519
-0.42946
0.36667
-1.20583
-0.86557
-1.00737
-0.62403
-1.47124
-1.77730
0.74859
0.00422
1.55958
1.16315
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Appendix

Deprotonation of 6.44 — products 6.45 and

HO'Bu in DMSO

45

-953.8958041

ITIOIITIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOO

-1.63245
-0.95311
-1.44371
-2.65498
-3.35778
-2.84040
-1.22162
-0.00899
-4.29904
-3.38499
-0.62922
-1.31899
-0.00020
0.92690
1.83585
0.97260
2.67344
1.82374
0.32926
2.68908
3.34794
1.80521
3.35345
0.15218
0.89071
1.89677
3.06349
2.93693
3.20553
3.91413
-3.52743
2.94076
3.76656
3.59019
3.89751
4.19465
2.54187
3.31295
3.37434
2.26943
3.93504
5.22602
5.88088
5.54185
5.34671

3.64037
2.52965
1.22899
1.09692
2.19148
3.47118
4.63306
2.65773
2.05221
4.32621
0.06243
-0.67183
0.42832
-1.52172
-2.09439
-2.12721
-3.13868
-3.18806
-1.75041
-3.71561
-3.52286
-3.60213
-4.53905
-0.48307
-1.77523
-1.56668
-0.92011
1.06649
-0.58831
-0.89599
-0.83272
1.99510
2.08958
3.51030
4.23295
3.66944
3.69211
1.07219
0.05437
1.25028
1.14048
1.84299
1.94027
2.56507
0.83660

-0.44529
-0.93191
-0.77160
-0.09317
0.40113
0.22356
-0.58810
-1.45243
0.91800
0.60610
-1.27419
-1.72935
-2.10865
-0.52620
0.44908
-1.82847
0.10139
-2.13267
-2.61405
-1.18209
0.86295
-3.13768
-1.41592
-0.19396
2.63067
1.86823
2.23873
1.43705
3.26427
1.56800
0.22228
1.12835
-0.03594
-0.55689
0.20319
-1.45291
-0.80599
-1.08362
-0.68559
-1.35814
-1.98022
0.35076
-0.51907
1.10787
0.76025

€]
(0] o
I Me)ﬁg %fsu I )‘j@
@AH HO'Bu @AH
6.37a 6.43
Deprotonation of 6.37a— starting species
6.37aand O'Bu anion in benzene
46
-954.3624541
-5.11516 -0.37059 2.42726
-4,09437 056235 2.28366
-3.28074 058724 1.14946
-3.52497 -0.36618 0.15617
-454078 -1.30611 0.28338
-5.33654 -1.30735 1.42561
-5.72945 -0.36794 3.31966
-3.91314 1.29178 3.06581
-4.71206 -2.03386 -0.49976
-6.12511 -2.04369 1.52555
-2.17071 1.60458 1.04067
-2.24828 2.11596 0.07363
-2.30299 2.36172 1.82162
0.22091 1.39375 0.45271
1.28491 0.51612 0.09517
0.31247 2.74559 0.07426
240499 1.02791 -0.57559
1.42765 3.22054 -0.59915
-0.48153 3.43035 0.34562
248488 2.37153 -0.91670
3.25946 0.37967 -0.79473
147397 4.27206 -0.86337
3.36720 2.74752 -1.42010
-0.88066 0.94940 1.14289
0.39611 -1.40090 1.17250
1.21212 -0.94182 0.37713
2.12616 -1.86253 -0.38047
3.18304 -1.54757 -0.35190
1.99964 -2.87252 0.00740
1.83771 -1.84105 -1.43731
-2.35872 -0.40239 -1.62841
499999 -0.66947 -0.78205
5.75437 -0.66325 0.35493
7.11358 0.03939 0.12398
6.93336 1.06844 -0.20266
7.74521 0.06028 1.02132
7.65386 -0.47904 -0.67438
6.04415 -2.10668 0.83763
5.09599 -2.61966 1.02907
6.56814 -2.64938 0.04463
6.65150 -2.14218 1.75096
5.02948 0.08002 1.50685
5.60723 0.08898 2.43947
483218 1.11427 1.20642
406376 -0.40014 1.70115
-0.86615 -0.03720 1.37203

ITITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON
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Appendix

Deprotonation of 6.37a— transition state in

benzene
46

-954.3559457

IIITOIIITOIIITOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-5.37903
-4.50559
-3.49329
-3.38125
-4.24689
-5.24813
-6.15272
-4.59757
-4.14143
-5.91867
-2.54873
-2.49008
-2.95857
-0.08396
1.11339
-0.08779
2.26636
1.06816
-0.99768
2.26000
3.18866
1.03746
3.17063
-1.22954
0.36491
1.15434
2.16464
3.31670
1.97844
2.26091
-1.87617
4.59653
5.58033
6.96425
7.04997
7.78088
7.07121
5.49495
4.51845
5.59930
6.27264
5.45022
6.24006
5.50410
448171
-1.11437

-0.33224
0.71612
0.60119

-0.61447

-1.67228

-1.52874

-0.21506
1.64997

-2.60383

-2.35638
1.75442
1.95886
2.65072
1.87160
1.11033
3.09333
1.63476
3.57741
3.68115
2.86237
1.06774
4.53136
3.25207
1.42991

-0.55693

-0.26695

-1.18598

-0.81217

-2.20079

-1.14071

-0.89605

-0.37603

-0.88382

-0.56608

-1.02006

-0.93762
0.51664

-0.25243

-0.46688
0.83426

-0.62825

-2.41558

-2.83989

-2.87820

-2.66957
0.55389

1.92442
1.65847
0.70410
0.02271
0.27444
1.23088
267372
2.20262
-0.26698
1.42943
0.46815
-0.60822
0.94769
0.34948
0.37950
-0.34626
-0.20932
-0.94280
-0.38318
-0.86144
-0.12430
-1.45847
-1.30022
0.97623
1.89208
0.98317
0.47669
0.86869
0.82748
-0.61049
1.45968
1.21117
0.38292
0.97451
1.96586
0.34419
1.08693
-1.02383
-1.46954
-0.94119
-1.69840
0.23883
-0.39143
1.22873
-0.20172
147418

Deprotonation of 6.37a— products 6.43 and

HO'Bu in benzene

46

-954.3766453
-5.01236
-4.18708
-3.35978
-3.38523
-4.20413
-5.01872
-5.64010
-4.17131
-4.20587
-5.65185
-2.45649
-2.59512
-2.76861
-0.04195
1.16132
-0.15544
2.21045
0.90227
-1.06978
2.10087
3.14439
0.78887
2.94054
-1.07815
0.63602
1.27880
2.06328
3.85222
2.10544
2.45419

-2.17679
4.72679
5.74652
7.06132
7.06511
7.90904
7.17983
572197
477521
5.82406
6.53701
5.55356
6.35590
5.55141
459760
-0.83879

ITIIITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-1.27271  2.15978
-0.15400 2.19364
0.17880 1.11969
-0.65988 0.00144
-1.78143 -0.05068
-2.08883  1.03559
-1.50893 3.01071
0.48082 3.07325
-2.41417 -0.92939
-2.96745 0.99685
1.38659 1.20821
2.00175 0.30982
1.99653 2.06626
1.67383 0.73455
1.00425 0.37782
3.05330 0.49017
1.76650 -0.12893
3.77415 -0.05346
3.56912 0.76030
3.13884 -0.35361
1.26383 -0.35457
484009 -0.22082
3.69718 -0.75042
0.97175 1.30499
-1.05023 1.48370
-0.50436  0.52187
-1.17549 -0.39529
-0.85777  0.73023
-2.25807 -0.34658
-0.68257 -1.27574
-0.23229 -1.70024
-0.73644  1.15618
-1.04378 0.21461
-0.94089 0.97958
-1.64925 1.81123
-1.16030 0.32535
0.06698  1.38440
-0.03177 -0.93358
-0.09855 -1.47572
0.98158 -0.53688
-0.21778 -1.63885
-2.46240 -0.32530
-2.72789 -1.01964
-3.17737  0.50098
-2.53882 -0.84925
-0.00093 1.51053
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Appendix

Deprotonation of 6.37a— starting species

6.37a

6.44

6.37aand O'Bu anion in benzene

46

-954.3636946

IIIIOIIIOIIITOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-1.88415
-1.02074
-1.39266
-2.64155
-3.52140
-3.13834
-1.57250
-0.00651
-4.48681
-3.81855
-0.40264
-0.94260
0.20106
1.02396
2.05756
0.61893
2.64992
1.20921
-0.16285
2.24299
3.44249
0.86399
2.71213
0.47000
1.76944
2.47834
3.83600
4.60762
4.09004
3.78826
-3.26442
1.93448
3.13544
4.13118
3.74983
5.13125
4.21081
3.77848
3.09271
3.93339
4.73992
2.96212
3.91017
2.50880
2.28819
1.07615

3.56066
2.71512
1.40052
0.96532
1.79867
3.10842
457203
3.01307
143191
3.76220
0.52459
-0.20303
1.15764
-1.35419
-1.82805
-2.22123
-3.07231
-3.45629
-1.91645
-3.89991
-3.41091
-4.08019
-4.86264
-0.12651
-0.25529
-1.07964
-1.39836
-1.49374
-0.59312
-2.33579
-1.06141
2.27260
2.18121
1.28701
0.26101
1.26890
1.64589
3.57709
4.22263
4.02130
3.54570
1.55850
1.45351
0.56561
2.18396
0.58962

0.70822
0.02208
-0.28477
0.15352
0.83542
1.10571
0.94259
-0.24768
1.16002
1.63964
-1.02077
-1.62004
-1.67772
-0.23921
0.63011
-1.28502
0.38435
-1.47477
-1.96572
-0.64889
1.04090
-2.29249
-0.80652
-0.05626
2.38777
1.84757
245321
1.68810
3.13986
3.01408
-0.15029
-0.12724
-0.77334
0.00397
0.02540
-0.44699
1.03479
-0.94099
-1.49874
0.04717
-1.46868
-2.18123
-2.72339
-2.07966
-2.77626
0.37553

Deprotonation of 6.37a— products 6.44 and

HO'Bu in benzene
46
-954.3791836
2.50784
1.57952
1.61672
2.64207
3.58525
3.51312
2.44231
0.79176
4.36892
4.24391
0.54765
1.03283
0.06786
-1.38905
-2.39942
-1.61872
-3.55684
-2.76652
-0.87954
-3.76918
-4.30202
-2.88804
-4.66879
-0.38551
-1.13009
-2.19239
-3.36509
-4.32115
-3.12588
-3.42284
2.84183
-1.58034
-2.31062
-3.66615
-4.21820
-4.26188
-3.51773
-1.55497
-0.56870
-1.41427
-2.09901
-2.52273
-3.13828
-3.01946
-1.56654
-1.05336

ITIIITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

3.18917
2.27682
0.92287
0.51828
1.41058
2.75468
4.23362
2.61406
1.06284
3.45176
-0.01138
-0.92096
0.47129
-1.12014
-1.44694
-1.66518
-2.12643
-2.37012
-1.50917
-2.59861
-2.33953
-2.74774
-3.14511
-0.30642
-1.37644
-1.18563
-0.68710
-0.70872
0.35260
-1.25314
-1.52681

1.61592
2.53786
2.72646
1.78318
3.49059
3.02976
3.87012
3.72521
4.24220
462373
2.01600
2.71698
1.04215
1.89289
0.97385

0.85635
1.34616
1.00204
0.14607
-0.35216
0.00129
1.13868
2.01251
-1.01333
-0.39212
1.51626
1.90953
2.38767
0.77482
-0.21255
2.08513
0.15945
2.39955
2.86062
1.45324
-0.60130
3.41118
1.70663
0.45772
-2.22285
-1.66333
-2.49403
-1.97446
-2.73192
-3.42545
-0.42316
-1.06092
-0.27103
-0.95298
-0.94388
-0.44540
-1.99303
-0.23540
0.21255
-1.25353
0.34242
1.15200
1.72317
1.13115
1.66692
-0.49999
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Appendix

6.44

o
O'Bu

HOBu

0

6.45

Deprotonation of 6.44 — starting species
6.37aand O'Bu anion in benzene

45

-953.7725938

ITIOIITIIOIIIOOOTIIIOOOZIIITIOITIOOOOOIIOIIIIOOOOOO

-5.10006
-4.01896
-3.35481
-3.82831
-4.91012
-5.54932
-5.58463
-3.65398
-5.24877
-6.38836
-2.14837
-2.19727
-2.25086
0.18691
146714
0.28719
2.66098
1.49664
-0.61448
2.70260
3.60531
1.49933
3.64884
-0.95889
0.82868
157034
2.66990
3.67505
2.59261
2.54487
-2.90087
5.73447
6.22914
7.69676
8.31006
8.12784
7.73263
5.39737
4.35972
5.39752
577874
6.21380
6.61530
6.80636
5.18473

-2.03338
-2.20136
-1.11680
0.15283
0.34992
-0.75189
-2.89864
-3.19814
1.35226
-0.60187
-1.36450
-0.67738
-2.38158
-1.30928
-1.11501
-1.57773
-1.10278
-1.59049
-1.78062
-1.34078
-0.93922
-1.80053
-1.34888
-1.20229
-1.50844
-0.95168
-0.04233
-0.37964
0.00805
0.95868
1.90034
-0.64638
0.59445
0.53071
0.03057
1.51946
-0.06926
1.33206
1.41662
0.73831
2.33673
1.47532
2.48427
0.98298
1.56108

-1.42362
-0.56712
0.01487
-0.31237
-1.16485
-1.72402
-1.86129
-0.34215
-1.39558
-2.39361
0.88954
1.75512
1.31312
0.75898
0.08852
2.17572
0.81331
2.84639
2.73995
2.18694
0.29414
3.91396
2.71429
0.09835
-2.17878
-1.38411
-1.90621
-1.61693
-2.99293
-1.48126
0.49750
-0.70927
-0.46331
0.03791
-0.71905
0.24589
0.95297
0.61862
0.28112
1.53865
0.84551
-1.74207
-1.57748
-2.52024
-2.10464

Deprotonation of 6.44 — transition statein

benzene
45

-953.7658645

ITITOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

1.09079
0.58676
1.40870
2.75540
3.28859
2.44389
0.42182

-0.46217
434316
2.84776
0.81436
1.42070
1.03149

-1.20644

-2.64239

-0.58383

-3.31761

-1.30128
0.48673

-2.67974

-4.39098

-0.76822

-3.24218

-0.57417

-3.07131

-3.44396

-4.65119

-4.43002

-5.38357

-5.08779

4.12299

-4.46470

-3.30805

-3.01243

-3.84829

-2.09402

-2.90812

-2.10168

-2.31549

-1.92020

-1.18202

-3.48883

-2.59651

-4.34078

-3.69856

-2.93380
-1.66583
-0.62680
-0.93525
-2.19391
-3.20348
-3.71405
-1.42328
-2.38503
-4.18962
0.74153
1.47761
0.97233
1.91251
2.02058
3.08893
3.17465
4.23147
3.08894
4.30263
3.20825
5.08521
5.19282
0.78224
0.49258
0.93420
0.45282
-0.60060
0.08009
1.16382
0.56341
-1.69330
-2.44883
-2.78978
-3.36364
-3.38068
-1.86988
-1.68782
-1.42483
-0.76923
-2.28629
-3.76351
-4.39956
-4.31717
-3.53761

1.21116
0.95068
0.49783
0.32096
0.57587
1.02709
155734
1.07828
0.42282
1.22721
0.21969
0.78724
-0.84485
0.25286
0.45968
-0.30440
0.09795
-0.62900
-0.47233
-0.44037
0.26369
-1.04201
-0.69658
0.53420
2.23446
1.14322
0.47676
-0.27499
1.19758
-0.22491
-0.39008
-1.06689
-0.95859
0.51718
0.93188
0.62308
1.10024
-1.54155
-2.58292
-0.97429
-1.51116
-1.73796
-1.68639
-1.33073
-2.78816
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Deprotonation of 6.44 — products 6.45 and

HO'Bu in benzene

45

-953.7711490

ITIOIITIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOO

-1.58567
-0.91583
-1.42496
-2.64286
-3.33875
-2.80523
-1.15305
0.04385
-4.28360
-3.34053
-0.61406
-1.30872
0.00845
0.93734
1.85857
0.98318
2.69576
1.83675
0.33389
2.70642
3.37774
1.81627
3.37359
0.16659
0.96449
1.93902
3.11523
2.86431
3.28137
3.95641
-3.51805
2.95132
3.67424
3.48810
3.85496
4.03147
2.42665
3.12567
3.24627
2.05384
3.64318
5.16007
5.74395
5.54729
5.28836

3.61594
2.50388
1.20754
1.08209
2.17835
3.45399
4.60369
2.62223
2.03902
4.31030
0.03829
-0.69705
0.40363
-1.52937
-2.07374
-2.15520
-3.11948
-3.21900
-1.79510
-3.72504
-3.48068
-3.65148
-4.55103
-0.48740
-1.71307
-1.50913
-0.83128
1.13136
-0.48715
-0.84781
-0.84444
2.06527
2.09626
3.50597
4.24391
3.62907
3.69557
1.06050
0.04794
1.21135
1.13136
1.83413
1.88407
2.57610
0.84200

-0.40165
-0.89588
-0.76394
-0.09876
0.40148
0.24793
-0.51479
-1.38857
0.91195
0.64204
-1.26873
-1.71969
-2.11348
-0.50522
0.47656
-1.79905
0.14282
-2.08757
-2.58838
-1.13073
0.90919
-3.08602
-1.35129
-0.18836
2.66912
1.88822
2.20421
1.45257
3.22223
1.52070
0.20738
1.15202
-0.06994
-0.62490
0.09400
-1.56596
-0.80224
-1.05225
-0.65773
-1.20130
-2.01438
0.20170
-0.72271
0.90571
0.64072

oS

Dianion 6.45 in DMSO

30

-720.2417849

OITOOIIITIOOIOOOOZIIOIIIIOOOOOON

-2.13089
-0.97347
-0.99777
-2.25369
-3.42555
-3.36283
-2.07005
-0.00328
-4.37746
-4.27271
-2.44726
0.27881
0.11289
0.36219
1.43073
2.64890
3.74308
3.03607
5.03922
3.49560
4.35689
5.37358
5.80204
4.59688
6.38640
2.14051
1.91602
1.34690
2.29324
1.71046

3.48667
2.73231
1.33398
0.73645
1.46515
2.85581
4.56888
3.20129
0.95970
3.42997
-1.40102
0.53079
-0.16544
-0.13072
1.36730
0.85584
1.79505
-0.51994
1.46447
2.82383
-0.80503
0.14917
2.23874
-1.84559
-0.12705
-1.72034
-2.60199
-3.51182
-2.40793
-1.86263

-0.12209
0.04084
0.07945

-0.05454

-0.22085

-0.25400

-0.14653
0.14433

-0.32513

-0.38273

0.02193
0.25413
1.09151

-0.62542
0.42583
0.21220
0.21477

-0.05388

-0.12249
0.46250

-0.41034

-0.47220

-0.11717

-0.61364

-0.74045
0.19779

-0.83717

-0.66687

-1.83337
1.40308
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éﬁ@@

Radical anion A29 in DMSO

30

-720.1128365

OITOOIIITOOIOOOOZIITOIIIIOOOOOO

-2.15076
-0.98080
-1.00108
-2.25489
-3.43696
-3.38318
-2.09768
-0.01740
-4.39053
-4.30176
-2.42678
0.27620
0.22201
0.34337
1.43766
2.67008
3.71419
3.05169
5.03058
3.41283
4.39091
5.37603
5.79022
4.67088
6.40717
2.11159
1.91664
1.25185
2.41462
1.60858

3.48302
2.73576
1.33810
0.72718
1.45410
2.84458
4.56537
3.22522
0.94485
3.41570
-1.40719
0.52989
-0.15568
-0.14560
1.35966
0.83590
1.81694
-0.54910
1.48485
2.85084
-0.84291
0.14142
2.25679
-1.88520
-0.13723
-1.71290
-2.57833
-3.42858
-2.42862
-1.78321

-0.05636
0.02377
0.03484

-0.04190

-0.12376

-0.12967

-0.06114
0.08266

-0.18241

-0.19153

0.03936
0.12722
0.98640

-0.74046
0.23231
0.12843
0.09168

-0.00725

-0.12970
0.21586

-0.25004

-0.32070

-0.16538

-0.35732

-0.50405
0.23056

-0.81433

-0.70184

-1.76366
1.40823

L0

Dianion 6.45 in benzene

30

-720.1214667

OITOOIIITIOOIOOOOZIIOIIIIOOOOOON

-2.13006
-0.97212
-1.00023
-2.26109
-3.43479
-3.36913
-2.06542
0.01026
-4.38871
-4.28020
-2.44519
0.28209
0.15756
0.32968
1.42583
2.64735
3.73661
3.04676
5.04706
3.46986
4.37986
5.40102
5.80649
4.62515
6.42636
2.12954
1.92439
1.32158
2.32572
1.66406

3.48326
2.72390
1.32366
0.73416
1.46873
2.85950
4.56626
3.17310
0.96334
3.43938
-1.40246
0.52787
-0.15014
-0.15607
1.38279
0.86391
1.80906
-0.52384
1.46495
2.84834
-0.82164
0.13229
2.24427
-1.87234
-0.15667
-1.71806
-2.59215
-3.48404
-2.38895
-1.84866

-0.08063
0.04319
0.06367

-0.04657

-0.17377

-0.19023

-0.09175
0.12987

-0.26029

-0.28789

0.03073
0.20261
1.06378

-0.66379
0.30647
0.15422
0.13105

-0.02686

-0.13021
0.30339

-0.30280

-0.37588

-0.14565

-0.43678

-0.57852
0.21024

-0.84132

-0.69331

-1.82669
1.39381
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éﬁ@@

Radical anion A29 in benzene

30

-720.0741434

-2.14754 3.48074
-0.97917 2.73399
-0.99835 1.33603
-2.25085 0.72442
-3.43154 1.45203
-3.37923 2.84217
-2.09459 4.56345
-0.01300 3.21684
-4.38288 0.93982
-4.29741 3.41316

-2.41074 -1.40783
0.27860 0.53260
0.22917 -0.13937
0.34475 -0.17006
1.43500 1.36645
2.66359 0.83819
3.71468 1.81308
3.03761 -0.54889
5.02646 1.47353
3.41696 2.84739
437481 -0.84916
5.36404 0.12707
5.79124 2.24119
4.64253 -1.89444
6.39327 -0.15638
2.08785 -1.70411
191254 -257634
1.22067 -3.40579
2.45058 -2.44700
154777 -1.75137

OITOOIIITOOIOOOOZIITOIIIIOOOOOO

-0.06301
0.03141
0.04211

-0.04808

-0.14507

-0.15177

-0.06660
0.10326

-0.21424

-0.22533

0.03724
0.15251
1.02595

-0.69600
0.23497
0.13695
0.09678

-0.00061

-0.13159
0.22672

-0.25811

-0.33086

-0.16718

-0.36874

-0.52000
0.23953

-0.81073

-0.71399

-1.74098
1.39115

Anion 6.44 in DMSO

31

-720.7637628

TIOITOOIITOOIOOOOZIIOCIIIIOOOOOO

-2.20085
-1.04200
-1.04319
-2.26927
-3.44070
-3.40477
-2.16245
-0.09563
-4.37106
-4.31436
-2.41008
0.22554
0.03072
0.38086
1.36147
2.56248
3.64247
2.94688
4.83261
3.43313
4.16815
5.09689
5.58578
440734
6.03183
2.27380
247154
1.63342
2.53681
1.60020
3.38859

3.46156
2.72823
1.33020
0.70695
141662
2.80811
4.54474
3.22109
0.89531
3.36731
-1.43248
0.53757
-0.15127
-0.13623
1.37618
0.92364
1.89392
-0.42694
1.64901
2.86716
-0.60837
0.39343
2.43047
-1.59716
0.21465
-1.61825
-2.93961
-3.59039
-2.81815
-1.63374
-3.42573

-0.07705
0.15431
0.16128

-0.08198

-0.31935

-0.31529

-0.07323
0.33673

-0.50637

-0.49935

0.10797
0.41749
1.25273

-0.44661
0.64572
0.35296
0.33478

-0.04956

-0.28618
0.76734

-0.75104

-0.89877

-0.32256

-1.12881

-1.41465
0.44272

-0.28996

-0.04261

-1.37121
1.47875
0.05498
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Radical dianion A30in DMSO

31

-720.8694189

TIOITOOIIIOOIOOOOZIIOTIIIITIOOOOOON

-0.12726
0.59354
-0.06068
-1.43972
-2.20452
-1.51850
0.40607
1.67650
-3.28796
-2.07094
-3.16960
0.66061
0.20811
0.40462
2.07679
2.88005
4.29244
2.52811
5.16694
4.61529
3.45646
4.74396
6.20124
3.15763
5.43604
1.39745
0.87579
-0.17265
0.96538
0.87752
1.42365

473811
3.56886
2.35267
2.41520
3.52685
4.72849
5.66608
3.57633
3.48719
5.63989
-1.52326
1.04467
0.58976
0.34224
1.22118
0.21915
0.52887
-1.17000
-0.31217
1.50592
-1.97711
-1.57602
-0.00669
-2.97981
-2.22797
-1.84287
-3.13832
-3.23881
-3.16478
-1.45648
-3.99111

-0.29030
-0.03737
0.19168
0.14479
-0.10270
-0.32542
-0.46306
-0.01065
-0.12616
-0.52472
-0.16550
0.46486
1.35745
-0.35134
0.58362
0.29758
0.15888
0.01044
-0.46550
0.50409
-0.69851
-0.96158
-0.59257
-0.98607
-1.47949
0.63018
0.02083
0.30071
-1.06511
1.68292
0.43250

Anion 6.44 in benzene

31

-720.7285731

TIOITOOIITOOIOOOOZIIOCIIIIOOOOOO

-2.18980
-1.03485
-1.04312
-2.27245
-3.44121
-3.39835
-2.14542
-0.08056
-4.37315
-4.30555
-2.42166
0.22662
0.04317
0.37258
1.35739
2.55791
3.62996
2.95605
4.82307
3.40487
4.18203
5.10250
5.56891
4.43348
6.04137
2.28816
251571
1.68206
2.58820
1.59583
3.43603

3.45870
2.71818
1.31980
0.70673
1.42377
2.81440
4.54188
3.19532
0.90612
3.38028
-1.43147
0.52742
-0.15339
-0.15199
1.37496
0.92505
1.90546
-0.42924
1.66330
2.88034
-0.60738
0.39995
245178
-1.59961
0.22084
-1.61958
-2.95171
-3.60654
-2.84432
-1.63596
-3.41900

-0.05112
0.17078
0.16445

-0.08112

-0.30962

-0.29330

-0.03705
0.35661

-0.49875

-0.47054

0.11951
0.41330
1.25819

-0.44832
0.62057
0.33874
0.30819

-0.04229

-0.30466
0.72814

-0.73388

-0.89545

-0.35078

-1.09484

-1.40455
0.46027

-0.25343

-0.00168

-1.33619
147951
0.10860
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31

Radical dianion A30 in benzene

-720.7602330

IOITOOIIITIOOIOOOOZIIOTIIIIOOOOOON

-0.01608
0.77667
0.22023

-1.13855

-1.97289

-1.38205
0.43818
1.84390

-3.03180

-1.98982

-4.08618
1.04633
0.81618
0.67294
244737
3.28475
4.60367
3.05956
5.42367
4.86884
3.90981
5.05781
6.36941
3.67669
5.69738
2.17480
1.73663
0.86960
1.48100
1.81047
2.53366

4.58619
3.45780
2.17253
2.12368
3.19610
4.46482
5.57096
3.54053
3.06234
5.34934
-1.28295
0.92658
0.58873
0.11511
1.17976
0.19962
0.59925
-1.25257
-0.24806
1.64267
-2.07001
-1.60390
0.12243
-3.12735
-2.26436
-1.92161
-3.35500
-3.57069
-3.50458
-1.42289
-4.05661

0.09895
0.30054
0.27831
0.03455
-0.18130
-0.13940
0.12420
0.46829
-0.37175
-0.30106
-0.25067
0.54448
1.56452
-0.10418
0.35099
0.06265
-0.40900
0.06143
-1.09274
-0.27111
-0.72305
-1.31921
-1.47929
-0.80592
-1.89189
1.00288
0.70955
1.33208
-0.34033
2.07009
0.97234

éﬁa@

Radical trianion A31 in DMSO
30
-720.3443286
-0.57977 4.53469
0.31687 3.46577
-0.13711  2.14321
-1.51198 2.00012
-2.44244  3.00519
-1.95449 431761
-0.19722 5.54765
1.38770 3.62885
-3.50786 2.80136
-2.64486 5.15122
-3.41021 -1.54257
0.78877 0.94584
0.56355 0.44944
0.46588 0.21852
2.16839 1.31608
3.08345 0.35217
439701 0.77627
2.93760 -1.08529
5.41167 -0.09413
455343 1.84831
3.98533 -1.92995
5.21760 -1.48072
6.36654 0.30701
3.82722 -2.99753
6.00296 -2.17726
1.78899 -1.73937
1.06583 -2.72735
0.29276 -3.26830
1.24134 -2.97837
1.62589 -1.36143

OITOOIIITIOOIOOOOZIIO IIIIOOOOOON

-0.00855
0.07255
0.15123
0.14122
0.05829

-0.01640

-0.06890
0.07119
0.04814

-0.08282

0.24121
0.25871
1.21651

-0.50715
0.10750

-0.04701

-0.46230
0.11904

-0.80333

-0.54447

-0.25723

-0.73527

-1.13324

-0.12737

-1.00337
0.86806
0.23909
0.77778

-0.79969
2.08955
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Scheme 6.9

6.46

DMSO
30

-709.3095148

IITIZOIITOOIIIIIIIIOONOOOOOOOO0O0O0O00

4.58104
3.57387
2.21899
197671
2.92485
4.26559
1.12087
-0.36685
-0.87213
-2.21732
-2.91854
-2.40637
-1.09916
1.42590
5.61919
3.83453
2.65394
5.05238
-3.91559
-2.98186
-0.65535
-2.88338
-4.30753
-4.34957
-4.99809
-4.63309
-2.37893
-0.19231
1.14369
0.63770

6.48
Cyclisation of 6.46 — starting species 6.46in

-0.24887
-0.58111
-0.46079
-0.00355
0.34277
0.21217
-0.82697
1.42481
0.07126
0.00434
1.20227
2.45979
2.54725
-1.77035
-0.35412
-0.94338
0.70083
0.46664
1.13775
3.34884
3.52326
-1.25560
-1.20848
-0.67120
-0.71910
-2.23448
-2.37015
-1.01092
-0.07879
1.55601

0.06626
-0.83645
-0.49229

0.78379

1.71871

1.34390
-1.48381
-0.78481
-0.58955
-0.00811

0.25562

0.01924
-0.50411
-1.94943
-0.22673
-1.82747

2.70582

2.04502

0.67350

0.24365
-0.68079

0.32630

0.88485

1.83468

0.19502

1.04560

0.19849
-0.91213
-2.29519
-1.16388

Cyclisation of 6.46 — transition statein DMSO

30

-709.3041328

OO0

ITZOIIIOOIIIIIIIIOOOOOOOOOOO0

4.19763
3.28584
2.08972
1.85085
2.73377
3.92834
1.07338
-0.15018
-0.80525
-2.07616
-2.48675
-1.80537
-0.66445
1.36561
5.11942
3.50648
2.51917
4.63912
-3.40477
-2.18289
-0.16276
-2.95718
-4.08621
-3.74539
-4.88427
-4.49551
-2.86259
-0.27409
1.15689
0.62029

-0.64349
-1.32197
-0.71053
0.57069
1.27836
0.65315
-1.42647
1.04407
-0.16226
0.07380
1.39350
2.51034
2.31340
-2.47703
-1.13110
-2.33328
2.29144
1.17743
1.55566
3.50581
3.16419
-1.01591
-0.70102
-0.10841
-0.14404
-1.64545
-2.17473
-1.35800
-1.01177
0.92654

0.80006
-0.01074
-0.40197
0.05780
0.84772
1.23043
-1.28808
-1.18393
-0.66975
0.02016
0.27573
-0.18632
-0.97363
-1.36303
1.09659
-0.34241
1.17643
1.86072
0.82781
0.01157
-1.42482
0.44702
142614
2.27601
0.92813
1.78081

0.05055
-0.76213
-2.30684
-1.93432

Cyclisation of 6.46 — product 6.48in DMSO

30

-709.3701967

ITIZOIITOOIIIIIIIIOOOOOOOOOOOOO

-4.04103
-3.20372
-2.01500
-1.64738
-2.47464
-3.67380
-1.01094
-0.32055
0.70707
2.02482
2.30288
1.36657
0.10672
-1.25009
-4.97119
-3.47397
-2.18644
-4.31801
3.27374
1.66225
-0.59269
3.04320
4.39085
4.28464
4.86650
5.03830
292731
0.35208
-1.06452
-0.48168

-0.48513
-1.37654
-0.92168
0.42052
1.30641
0.85225
-1.79428
0.77450
-0.30969
0.11977
1.51852
2.50738
2.19800
-2.85015
-0.83548
-2.42462
2.34541
1.54417
1.84982
3.54939
2.97435
-0.81538
-0.24886
0.39822
0.34129
-1.08591
-2.05396
-1.54778
-1.59373
0.57862

-0.88523
-0.21558
0.34469
0.22750
-0.45674
-1.00717
1.04544
0.87742
0.46468
-0.00425
-0.06575
0.28221
0.71406
0.90623
-1.31794
-0.13281
-0.56756
-1.53775
-0.40641
0.20267
1.00371
-0.41563
-0.86807
-1.74255
-0.08070
-1.12429
-0.44084
0.57353
2.12848
1.95550
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6.48

6.49
Deprotonation 6.48 — starting species 6.48

and O'Bu anion in DMSO

44

-942.4969340

IITITOIITIITOIIITOOOIIZOIITOOIIIIIIIIOOOOOOOOOOOOOO

4.69901
3.67732
2.35082
2.02994
3.05361
4.38427
117144
0.54593
-0.08318
-1.03731
-1.30147
-0.68016
0.22052
1.49604
5.73365
3.91222
2.82137
5.17601
-2.00004
-0.93436
0.65675
-1.71032
-2.70071
-2.21240
-3.50828
-3.12782
-1.56445
0.23757
0.64372
0.12352
-0.65130
-1.96551
-2.74466
-2.28113
-3.79796
-2.70216
-2.67956
-2.15790
-2.64616
-3.72908
-2.08186
-1.58265
-1.58542
-3.12360

0.32158
0.35918
0.25457
0.09139
0.03561
0.15843
0.24851
-0.01987
-0.98282
-1.99217
-2.07116
-1.24265
-0.27837
0.16106
0.40984
0.46924
-0.11033
0.11745
-2.81104
-1.37734
0.37856
-2.90058
-3.89547
-4.56772
-3.38814
-4.48670
-2.95953
-0.83775
1.20995
0.97684
3.01185
2.80430
413726
4.78974
3.99592
4.64670
1.90035
0.93975
2.37421
1.71246
2.10647
2.71270
1.13207
1.95308

-0.38556
-1.33412
-0.92980
0.42039
1.36370
0.96050
-1.86030
0.71906
-0.31339
0.15806
1.56049
2.51166
2.15461
-2.89935
-0.69686
-2.38848
241226
1.70025
1.92638
3.55927
2.89972
-0.73337
-0.12096
0.58961
0.41333
-0.92957
-1.97113
-1.55699
-1.75478
0.44612
0.28832
-0.05644
-0.13675
-0.88409
-0.40670
0.83135
0.97654
1.04496
1.96390
0.72000
-1.43154
-2.19520
-1.38907
-1.73837

Deprotonation 6.48 — transition statein

DMSO
44

-942.4919052

ITIOIIIOIIIOOOIIZOIIIOOIIIIIIIIOOOOOOOOOOOOOOON

4.64152
3.63516
2.31639
1.96251
2.97568
4.30354
1.17312
0.51175
-0.36560
-1.62453
-1.88430
-1.01495
0.14949
1.46905
5.67252
3.87943
2.73458
5.07436
-2.79218
-1.28570
0.78166
-2.61164
-3.88888
-3.67604
-4.43968
-4.52316
-2.55295
-0.01742
0.91183
0.34817
0.28188
-1.00262
-1.05724
-0.34840
-2.05660
-0.77468
-2.02578
-1.99784
-1.77342
-3.04541
-1.41708
-0.71784
-1.38216
-2.42715

-0.75862
-0.60535
-0.41182
-0.40438
-0.58029
-0.74321
-0.20353
-0.19761
-0.92246
-1.52882
-1.52253
-0.94285
-0.33222
-0.45790
-0.89271
-0.62467
-0.60015
-0.87070
-1.97597
-0.97162
0.15150
-2.08008
-2.64827
-3.46828
-1.88756
-3.02163
-2.13896
-0.97140
0.86601
1.02165
2.45418
2.88846
442466
4.84193
4.80915
4.77454
2.33050
1.23641
2.67232
2.65892
2.42293
2.82253
1.33040
2.75673

-0.39032
-1.34555
-0.95126
0.40566
1.35611
0.96001
-1.90120
0.71550
-0.29114
0.18652
1.59535
2.53233
2.14371
-2.92273
-0.69711
-2.40404
241236
1.71273
1.96923
3.58456
2.88148
-0.69549
-0.06437
0.62728
0.49619
-0.86719
-1.94734
-1.54021
-1.88275
0.44051
0.21862
-0.08606
-0.04095
-0.76294
-0.27380
0.95657
0.92326
0.91893
1.93255
0.69237
-1.49565
-2.23739
-1.54637
-1.75801
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Deprotonation 6.48 — products 6.49 and

HO'Bu in DMSO

44

-942.5251437
4.76189
3.73286
2.40407
2.03944
3.08992
442146
1.24697
0.63131
-0.24673
-1.54282
-1.89770
-1.06448
0.19474
1.56026
5.80061
3.97209
2.86243
5.20434
-2.85767
-1.40414
0.84960
-2.46449
-3.81792
-3.70818
-4.36144
-4.41830
-2.29195
0.10102
0.93940
0.16303
0.03903
-1.30670
-1.46584
-0.74435
-2.47220
-1.29885
-2.27835
-2.11632
-2.12360
-3.31305
-1.52101
-0.81909
-1.35890
-2.53916

ITIITITOIITIITOIIITOOOIIZOIITOOIIIIIIIIOOOOOOOOOOOOO

-0.43530
-0.43840
-0.38475
-0.38239
-0.38838
-0.40058
-0.24310
-0.46252
-1.03204
-1.59081
-1.39166
-0.76210
-0.31727
-0.45880
-0.45149
-0.45111
-0.40707
-0.40009
-1.74486
-0.62200
0.15292
-2.28297
-2.68201
-3.41439
-1.82825
-3.13006
-2.63301
-1.07316
0.82202
1.67579
2.63386
2.85768
4.36916
4.78180
4.62569
4.83077
2.26912
1.19072
2.73201
2.44366
2.20390
2.61619
1.12348
2.38496

-0.35936
-1.30991
-0.91929
0.44847
1.39751
0.99373
-1.86327
0.78013
-0.24466
0.21639
1.59892
2.51696
2.13227
-2.89028
-0.66870
-2.37050
2.45730
1.74592
1.95177
3.53940
2.85890
-0.62847
-0.02528
0.78194
0.39112
-0.81681
-1.83369
-1.51971
-1.84088
0.37362
0.24718
-0.19104
-0.28665
-0.99626
-0.62539
0.68971
0.82951
0.92658
1.80828
0.52143
-1.55621
-2.28619
-1.48801
-1.91161

o) Me
Radical dianion 6.49 in DMSO

29

-708.8734067

IZOIIITOOIIIIIIIIOOOOOOOOOO0OO0O

-4.25019
-3.28984
-2.03226
-1.65769
-2.63749
-3.90896
-0.98802
-0.28641
0.69342
2.09655
2.43155
1.47564
0.12235
-1.24941
-5.24052
-3.53739
-2.39061
-4.63995
3.46815
1.79236
-0.62479
3.11218
4.53502
4.59473
4.92091
5.18400
2.97164
0.34951
-0.99236

-0.50109
-1.37406
-0.91300
0.43701
1.30690
0.84192
-1.72824
0.80680
-0.27642
0.10945
1.50319
2.49599
2.16991
-2.79133
-0.85829
-2.41967
2.34569
1.53288
1.80687
3.52991
2.95048
-0.80830
-0.26116
0.50848
0.18794
-1.08997
-2.04346
-1.54255
-1.41083

-0.57560
-0.04735
0.30985
0.10194
-0.43517
-0.75336
1.01218
0.36872
0.30560
0.01646
0.17155
0.37116
0.41137
0.99673
-0.83280
0.11863
-0.62618
-1.16227
0.09985
0.47533
0.51771
-0.38136
-0.54886
-1.32579
0.37245
-0.83124
-0.64101
0.46931
207774
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56
N

O Me
Anion 6.50 in DMSO

29

-708.8121885

ITZOIIITOOIIIIIIIIOOOOOOOOOO0O00O0

-4.27740
-3.31826
-2.03386
-1.67921
-2.64292
-3.93422
-0.97064
-0.27772
0.70708
2.08607
2.41437
1.47759
0.12092
-1.22844
-5.28018
-3.57213
-2.37869
-4.66917
3.45019
1.77601
-0.63507
3.14571
4.58982
4.73897
487817
5.23437
2.94975
0.37398
-0.97391

-0.48206
-1.35696
-0.90577
0.42860
1.29580
0.84900
-1.76748
0.80783
-0.28460
0.14186
150193
2.48844
2.12167
-2.82367
-0.83416
-2.39644
2.32029
1.53461
1.80277
3.52202
2.89690
-0.79127
-0.29318
0.45334
0.15992
-1.14623
-1.95810
-1.54002
-1.56715

-0.48141
0.02321
0.31439
0.07110

-0.46384

-0.71907
0.93928
0.30006
0.25128

-0.00175
0.14408
0.39558
0.41638
0.82168

-0.69400
0.20886

-0.70195

-1.12577
0.04156
0.51334
0.50715

-0.38291

-0.40224

-1.18596
0.54785

-0.60642

-0.71670
0.42222
2.02691

(o] Me
Neutral 6.38in DMSO

28

-708.1155762

ZITIITIOIIIOIOOIIOOIOOOIOOOOOO0O0

3.25938
4.24665
2.09626
0.74366
2.39464
-0.28957
1.37277
3.43308
-1.66469
0.05468
-0.73377
1.62086
-1.87838
-2.79075
-0.72183
-0.90814
-3.18383
-4.06322
-2.66944
-4.26810
-3.31751
-4.91838
-5.27526
3.22756
2.56791
2.84347
4.24583
0.49520

-0.63601
-0.34068
0.31820
-0.10641
1.66699
0.85812
2.62190
1.97619
0.39133
2.22283
-1.86157
3.67501
-0.99705
1.23667
2.97435
-2.93257
-1.52491
0.70617
2.30884
-0.68165
-2.59820
1.36904
-1.07911
-1.89618
-1.80042
-2.70938
-2.12973
-1.46273

-0.06414
-0.70712
-0.03538
-0.03377
0.00542
0.03705
0.08735
-0.01018
0.01802
0.10721
-0.17069
0.13614
-0.08649
0.09302
0.17003
-0.26350
-0.11479
0.06606
0.17371
-0.03855
-0.19716
0.12506
-0.05924
0.76159
1.62290
0.14365
1.07199
-0.14969

125



Appendix

O O O O N -0.24085 0.06858 2.04336
%0 %o
07 Me Mo P okr

6.38

6.50

6.38

6.51

Hydride transfer — starting species 6.50 and
6.39in DMSO

57

-1416.9443788

@]

ITIIOIIIOIOOIIOOIOOOIOOOOO0OIZOIIIOONOIIIIIIIIOOOOOOOOOOOO

4.09971
3.53712
2.16249
1.31106
1.89111
3.26374
1.57702
-0.14378
-0.61656
-2.06549
-2.91246
-2.43408
-1.04273
2.17075
5.17049
4.17392
1.26734
3.68035
-3.98148
-3.10907
-0.67466
-2.73418
-2.00088
-2.74020
-1.20646
-1.52536
-3.93949
0.17659
1.72458
2.58689
2.07597
1.99088
0.58422
2.85033
0.08560
2.35309
3.92224
-1.35264
0.99481
-1.51646
3.03969
-2.16080
-1.98399
0.62755
-2.14949
-3.56401
-3.35944
-1.39742
-4.16067
-4.16054
-3.83029
-5.24012
3.90612
472183
3.98283
4.01569

0.25057
1.22362
1.26594
0.34678
-0.62327
-0.68169
2.27570
0.49252
1.68015
1.82659
0.92820
-0.16577
-0.36735
3.19652
0.22398
1.97029
-1.34511
-1.44839
1.08693
-0.88226
-1.24261
2.80244
3.46876
3.72141
2.83894
4.38670
3.05488
2.59847
1.89194
0.21800
0.42942
-0.75100
-0.87884
-1.58543
-1.92897
-2.60442
-1.46716
-2.07338
-2.78174
-0.03836
-3.25162
-1.10215
-3.12321
-3.57590
0.73368
-1.17299
-3.19145
-3.89332
-2.21162
-0.39909
-4.01085
-2.27570
0.86331
0.19117
1.05425
1.78684

-2.25134
-1.43258
-1.20146
-1.83123
-2.66530
-2.86323
-0.24522
-1.63953
-0.91795
-0.82784
-1.49894
-2.18628
-2.23166
-0.29248
-2.41738
-0.96591
-3.17795
-3.50701
-1.40527
-2.63750
-2.75783
0.03771
1.18292
1.94559
1.57834
0.83015
-0.08810
-0.41586
0.78304
2.62530
3.70393
1.64583
146711
0.95543
0.65910
0.13283
1.06391
0.52686
0.00340
1.86080
-0.39883
1.14316
-0.17224
-0.63455
2.29763
1.05598
-0.23519
-0.65668
0.37887
1.52982
-0.76626
0.31198
2.25857
2.54145
1.18839
2.82498

Hydride transfer — transition statein DMSO

57

-1416.9054801

C

ZITIITOIIIOIOOIIOOIOOOITIOOOO0OO0O0O0OIZOIIIOOIIIIIIIIOOOOOOOOOOOOOON

-4.00974
-3.61584
-2.25917
-1.27416
-1.69193
-3.03627
-1.82956
0.12643
0.39237
1.75077
2.76291
2.49238
1.18179
-2.60113
-5.06039
-4.35640
-0.96239
-3.33418
3.78081
3.29345
0.97981
2.18168
1.51980
2.28329
1.01915
0.76147
3.13066
-0.57262
-2.00543
-2.33224
-1.79839
-1.79248
-0.39190
-2.66522
0.07053
-2.20674
-3.73265
1.49552
-0.86096
1.74347
-2.92076
2.34255
2.07959
-0.52353
2.40477
3.73227
3.44175
1.46595
4.28080
4.35484
3.87219
5.34855
-3.85627
-4.32972
-4.28203
-4.08729
0.47840

-0.45497
0.63311
0.87423
0.04718

-1.05978

-1.31525
1.98574
0.43817
1.67847
2.11455
1.36967
0.15111

-0.30267
2.73371

-0.63931
1.31534

-1.72495

-2.17675
1.73788

-0.44568

-1.25502
3.32583
3.67309
4.07907
2.81088
4.43816
3.98765
2.47636
1.38984
0.77681
1.36041
-0.57556
-0.80255
-1.58833

-2.03139
-2.81595
-1.44264

-2.19896
-3.03392
0.05020
-3.58859

-1.13338

-3.34874
-3.97945
0.87605

-1.21361

-3.41445

-4.19090

-2.34361

-0.36852

-4.30405

-2.41174
0.93515
0.36694
0.60963
1.99100
0.21985

2.21452
1.45657
1.20634
1.77078
2.53163
2.73600
0.34058
1.59910
0.93673
0.88006
1.47640
2.09249
2.13741
0.14106
2.40514
1.05209
297634
3.32288
1.41030
2.51088
2.61417
0.12274
-1.18863
-1.85435
-1.62694
-1.01279
0.51431
0.40942
-0.94535
-2.09406
-3.10458
-1.62923
-1.46889
-1.27110
-0.93009
-0.77022
-1.37569
-0.70567
-0.59534
-1.60526
-0.50866
-1.05890
-0.13037
-0.19081
-1.87129
-0.84906
0.07355
0.16234
-0.28833
-1.12491
0.51865
-0.11855
-1.99638
-2.80455
-1.04822
-2.14691
-1.79842
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Hydride transfer — product 6.38 and 6.51 in

DMSO
57

-1416.9488832

ZITIIOIIITIOIOOIIOOIOOOITIOOOOONOO0OOIZOIIIOOIIIIIIIIOONOOOOO0OO0OO0O00

2.25520
2.22552
1.05134
-0.10567
-0.04911
1.11054
1.00074
-1.28305
-1.19263
-2.33816
-3.52766
-3.61119
-2.50543
1.90182
3.15590
3.10162
-0.91260
1.13866
-4.39473
-4.54258
-2.58265
-2.34907
-1.15676
-1.50799
-0.58905
-0.48562
-3.36334
-0.03949
2.50360
3.11098
4.45201
2.64390
1.30664
3.56484
0.95259
3.21126
4.58451
-0.40402
1.92874
-0.82334
3.95462
-1.29866
-0.87984
1.67410
-1.53107
-2.62038
-2.17807
-0.22887
-3.05724
-3.28526
-2.52548
-4.07340
2.65660
3.24457
1.59532
2.86655
0.38193

-2.85565
-1.47987
-0.79594
-1.50413
-2.91244
-3.56944
0.63925
-0.72865
0.68340
1.46459
0.83883
-0.55768
-1.32637
1.18020
-3.38991
-0.90620
-3.49280
-4.65267
1.44833
-1.03162
-2.40435
2.96986
3.74524
4.69904
3.18726
3.92552
3.54824
1.34448
2.79620
2.34371
2.47566
0.87381
0.47302
-0.10710
-0.90080
-1.46534
0.20919
-1.26650
-1.86137
1.12577
-2.20982
-0.22813
-2.59435
-2.91309
1.92734
-0.51172
-2.85769
-3.42034
-1.81518
0.31149
-3.88391
-2.04087
3.03878
2.63467
2.89105
4.11045
1.46785

-2.41522
-2.43298
-2.06654
-1.68867
-1.66131
-2.01812
-2.07397
-1.34617
-1.39061
-1.08320
-0.75743
-0.69737
-0.98110
-2.35861
-2.69239
-2.71744
-1.36196
-1.99251
-0.53170
-0.41212
-0.91943
-1.07957
-0.58762
-0.19335
0.15748
-1.42969
-1.42175
-1.77110
1.98635
1.17588
1.38855
1.11157
1.39242
0.80193
1.39635
0.76133
0.61442
1.75958
1.06324
1.99951
0.49639
2.08331
1.81211
1.03634
2.21675
247696
2.19707
1.55549
2.54135
2.71827
2.23558
2.84183
-0.12833
-0.96036
-0.34250
-0.05494
1.68357

(o) Me
Anion 6.51 in DMSO

29

-708.8113747

ZITIITOIIIOIOOIIOOIOOOIOOOOOO0OOI

2.84092
3.20989
4.39887
2.06554
0.69323
2.37601
-0.32181
1.37779
3.42461
-1.70773
0.04839
-0.84045
1.65321
-1.96217
-2.81256
-0.70802
-1.04510
-3.28169
-4.09892
-2.66174
-4.34291
-3.44426
-4.93421
-5.35996
3.30292
3.62206
2.35366
4.06065
0.39629

-1.57502
-0.80983
-0.26364
0.21834
-0.15777
1.56079
0.82525
2.53996
1.83068
0.39013
2.18200
-1.88065
3.58664
-0.99054
1.26077
2.94979
-2.94675
-1.48422
0.76469
2.32849
-0.61650
-2.55308
1.44910
-0.98899
-1.52324
-0.79827
-1.96776
-2.31021
-1.51008

-0.97048
-0.25665
-0.63469
-0.15296
-0.12722
-0.06838
-0.00289
0.06337
-0.11543
0.01215
0.09796
-0.22892
0.13466
-0.10160
0.13112
0.19891
-0.32568
-0.09817
0.13416
0.22040
0.01892
-0.18959
0.22578
0.02230
1.11544
1.87223
1.42648
1.05697
-0.24243
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6.46

Cyclisation of 6.46 — starting species 6.46in

benzene
30

0~ 'Me

6.48

-709.2689329

ITZOIIIOOIIIIIIIIOOOOOOOOOOOO0OO0

4.58455
3.56161
2.22382
2.01126
2.97600
4.30037
1.11199
-0.39707
-0.87900
-2.22095
-2.92019
-2.42144
-1.13195
1.41531
5.60840
3.79663
2.72610
5.09723
-3.91043
-2.99826
-0.70257
-2.88404
-4.29203
-4.30397
-5.00744
-4.60277
-2.40566
-0.19018
1.12686
0.59392

-0.41627
-0.80707
-0.47117
0.25740
0.67465
0.32359
-0.90267
1.38724
0.04138
-0.00483
1.19687
2.44844
251736
-1.87429
-0.69720
-1.39249
1.25144
0.62295
1.14571
3.34343
3.48588
-1.26087
-1.19064
-0.61369
-0.73463
-2.21232
-2.37855
-1.05099
-0.20591
1.50600

0.14332
-0.71828
-0.46553
0.68414
1.57053
1.28946
-1.41676
-0.87493
-0.58251
0.00959
0.23461
-0.06902
-0.63361
-1.82198
-0.07698
-1.60361
2.45441
1.96143
0.67111
0.12757
-0.87702
0.37652
0.98660
1.91393
0.29827
1.19796
0.23483
-0.82292
-2.27501
-1.29302

Cyclisation of 6.46 — transition statein

benzene
30

-709.2652784

ITITIZOIIITIOOIIIIIIIIOOOOOOOOOOOO0O

4.20852
3.27799
2.09422
1.88435
2.78669
3.96899
1.06265
-0.17527
-0.81141
-2.08668
-2.51205
-1.84170
-0.69986
1.35119
5.11921
3.47163
259213
4.69210
-3.43344
-2.22944
-0.20496
-2.95550
-4.06144
-3.70018
-4.87970
-4.44718
-2.87367
-0.27459
1.13913
0.60399

-0.67887
-1.33006
-0.69166
0.59254
1.27162
0.62008
-1.39224
1.07814
-0.13959
0.07612
1.38190
2.51531
2.33903
-2.44318
-1.19047
-2.34582
2.28563
1.12390
1.52618
3.50434
3.20121
-1.03668
-0.75443
-0.17767
-0.19652
-1.71405
-2.17453
-1.32839
-0.96345
0.97767

0.78337
-0.02784
-0.41190
0.05417
0.84717
1.22272
-1.29540
-1.17429
-0.66575
0.02413
0.29336
-0.15523
-0.94294
-1.38533
1.07499
-0.36364
1.18593
1.85648
0.84597
0.05571
-1.38084
0.43076
1.45233
2.30504
0.98889
1.79271
-0.00710
-0.75702
-2.31009
-1.91777
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Cyclisation of 6.46 — product 6.48in benzene

30
-709.3311818
-4.04792
-3.19979
-2.01073
-1.65113
-2.48824
-3.68888
-0.99613
-0.32289
0.70914
2.02426
2.29648
1.35860
0.09998
-1.22917
-4.97790
-3.45921
-2.19908
-4.33921
3.26694
1.65150
-0.59714
3.04967
4.38633
4.25489
487935
5.02421
2.95153
0.36110
-1.04978
-0.47780

ITIZOIITOOIIIIIIIIOOOOOOOOOO00O0O00

-0.48957
-1.38281
-0.92929
0.41672
1.30384
0.85095
-1.80686
0.77351
-0.30652
0.12978
1.52499
2.51071
2.19913
-2.86192
-0.84106
-2.43504
2.34309
1.54564
1.85920
3.55400
2.97446
-0.81401
-0.24137
0.40623
0.34753
-1.08152
-2.04557
-1.54596
-1.62772
0.56827

-0.87668
-0.22408
0.33589
0.23258
-0.43724
-0.98447
1.01487
0.87574
0.45345
-0.00725
-0.07389
0.27767
0.71482
0.85538
-1.30966
-0.15708
-0.54273
-1.50454
-0.41356
0.19953
1.01400
-0.40137
-0.89102
-1.76171
-0.11274
-1.16130
-0.38037
0.54670
2.10264
1.95363

6.48

6.49

Deprotonation 6.48 — starting species 6.48
and O'Bu anion in benzene

44

-942.3803722

ITIOIIIOIIIOOOIIZOIIIOOIIIIIIIIOOOOOOOOOOOOOOOON

-1.63032
-1.16058
-0.53728
-0.36563
-0.81278
-1.45191
0.02095
0.29995
1.53640
2.82389
286751
1.74835
0.52183
0.04156
-2.12500
-1.28292
-0.66849
-1.80771
3.80239
1.87344
-0.33414
4.03035
5.30529
5.58709
5.18221
6.10615
4.15650
1.37732
-0.65690
-0.42640
-2.19314
-3.24612
-3.08700
-3.00405
-2.15989
-3.92355
-3.38764
-2.47569
-3.49325
-4.24622
-4.58175
-4.51207
-5.45409
-4.73167

3.69975
3.01134
1.77850
1.22824
1.92482
3.15671
0.94355
-0.13326
-0.04344
-0.55963
-1.13819
-1.21432
-0.72948
1.50708
465814
3.43389
150411
3.69213
-1.53488
-1.68000
-0.83005
-0.49074
-1.09253
-0.58418
-2.15429
-0.97476
0.01257
0.47702
0.08069
-0.76195
-1.44093
-1.72356
-3.11459
-3.87942
-3.12331
-3.37435
-0.67575
-0.67196
0.32155
-0.86876
-1.73782
-2.48171
-1.97149
-0.75635

0.22487
-0.89485
-0.74466

0.53007

1.64726

1.49414
-1.86244

0.53638
-0.39139

0.09624

1.39757

2.24926

1.88823
-2.79840

0.10637
-1.88811

2.63661

2.36832

1.77070

3.22395

2.54826
-0.68711
-0.07248

0.85428

0.15908
-0.80171
-1.81584
-1.55791
-1.98073
-0.02805
-1.21230
-0.40280

0.26757
-0.51163

0.84982

0.93044

0.73238

1.33734

0.29231

1.39005
-1.19350
-1.99388
-0.56811
-1.65486
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Deprotonation 6.48 — transition statein

benzene
44

-942.3748136

ITIITITOIITIITOIIITOOOIIZOIITOOIIIIIIIIOOOOOOOOOOOOO

-2.30341
-1.58450
-0.82797
-0.73958
-1.44220
-2.22744
-0.04487
0.09909
1.36294
2.63707
2.61106
1.45429
0.25563
0.03488
-2.90800
-1.62158
-1.36913
-2.77218
3.52411
1.52066
-0.62666
3.88674
5.12760
5.33854
5.00953
5.97506
4.09340
1.29693
-0.59923
-0.58822
-1.36866
-2.40775
-1.88003
-1.33967
-1.17735
-2.68439
-3.22153
-2.58476
-3.57268
-4.08620
-3.35605
-2.79253
-4.19102
-3.76011

3.61536
3.13522
1.97538
1.28428
1.78590
2.93286
1.36062
0.05309
0.28730
-0.27307
-1.02571
-1.18907
-0.63312
2.05766
451185
3.66269
1.28352
3.30045
-1.47767
-1.76821
-0.79097
-0.09352
-0.76579
-0.38736
-1.85098
-0.54416
0.55653
0.94966
0.47086
-0.72805
-1.54707
-2.22437
-3.40598
-4.10047
-3.02668
-3.95192
-1.29028
-0.91332
-0.42736
-1.79712
-2.78072
-3.43514
-3.34861
-1.95260

0.28038
-0.81723
-0.71222

0.50777

1.60902

1.49149
-1.83673

0.50249
-0.31885

0.17728

1.39175

2.17130

1.80231
-2.67658

0.19197
-1.76689

256713

2.35577

1.75615

3.08948

241567
-0.50704

0.10989

1.11504

0.18768
-0.53842
-1.55190
-1.42763
-2.17437
-0.23267
-1.10831
-0.50704

0.33502
-0.31574

1.08262

0.84424

0.41549

1.22019
-0.15939

0.86152
-1.58746
-2.25920
-1.15745
-2.17741

Deprotonation 6.48 — products 6.49 and

HO'Bu in benzene
44

-942.4058202
3.06303
2.14454
1.16474
1.00840
1.94229
2.94872
0.25918
-0.09941
-1.23984
-2.54817
-2.55221
-1.42734
-0.22197
0.26618
3.84598
2.22131
1.85407
3.64653
-3.47625
-1.49508
0.64023
-3.78629
-5.04588
-5.27541
-4.94348
-5.87883
-3.97866
-1.11318
0.68782
0.30296
0.58900
1.73916
1.32589
0.61875
0.83607
2.19571
2.75249
2.33645
2.99898
3.67087
2.31922
1.56943
3.19633
2.61144

ITIOIIIOIIIOOOIIZOIIIOOIIIIIIIIOOOOOOOOOOOOOOON

-3.28308
-2.96762
-2.01177
-1.35495
-1.68279
-2.61720
-1.49734
-0.45674
-0.65016
-0.12280
0.77440
1.02382
0.37751
-2.17472
-4.01536
-3.45391
-1.22250
-2.84313
1.26455
1.71222
0.53829
-0.43675
0.29536
0.04661
1.38393
-0.01917
-1.26372
-1.26744
-0.53360
1.41135
2.15492
2.75579
3.57937
4.35769
2.93040
4.05182
1.68175
1.02903
1.05999
2.13939
3.66317
4.39299
4.19800
3.06879

0.12012
-0.89875
-0.70661

0.54373

1.56444

1.34207
-1.78788

0.70468
-0.21621

0.23283

1.35688

2.13246

1.85291
-2.64942
-0.04361
-1.86911

2.54252

2.14434

1.63669

297112

2.49385
-0.41311

0.08745

1.12930

0.02922
-0.54159
-1.33471
-1.36564
-2.13403
-0.53450
-1.09528
-0.51201
0.71027

0.41123

1.44075

1.17747
-0.11444
0.65695
-0.97992
0.26593
-1.59220
-1.90837
-1.21782
-2.46134
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(o) Me
Radical dianion 6.49 in benzene

29

-708.7533311

ITZOIIITOOIIIIIIIIOOOOOOOOOO0O00O0

-4.27121
-3.28326
-2.02582
-1.65900
-2.66776
-3.93947
-0.97241
-0.29770
0.69892
2.09658
2.42286
1.46387
0.11049
-1.21997
-5.26398
-3.51463
-2.43286
-4.68389
3.45603
1.77354
-0.63771
3.12520
4.55154
4.61285
491518
5.20442
3.00884
0.37095
-0.99329

-0.50667
-1.38655
-0.92901
0.43470
1.31311
0.84473
-1.76012
0.80613
-0.27876
0.12158
151739
2.50229
216711
-2.82588
-0.86517
-2.44071
2.35857
1.54357
1.82980
3.54026
2.94575
-0.80376
-0.24224
0.50736
0.23176
-1.07852
-2.03318
-1.54101
-1.49379

-0.55120
-0.06941
0.27578
0.10360
-0.38461
-0.69081
0.94704
0.35497
0.28799
0.00568
0.13445
0.34206
0.40238
0.87870
-0.79965
0.07006
-0.55248
-1.06466
0.04696
0.43556
0.51983
-0.35655
-0.51535
-1.31186
0.40289
-0.76665
-0.58460
0.43933
2.02679

56
N

0~ Me

Anion 6.50 in benzene

29

-708.7732472

IZOIIITOOIIIIIIIIOOOOOOOOOO0OO0O

-4.27535
-3.30930
-2.02763
-1.67818
-2.64829
-3.93828
-0.96266
-0.28045
0.70482
2.08414
241126
147401
0.11911
-1.21429
-5.27651
-3.55544
-2.38580
-4.67638
3.44734
1.77464
-0.63772
3.13947
4.59010
4.74988
4.86991
5.22859
2.94472
0.38253
-0.97623

-0.49062
-1.36115
-0.90668
0.43101
1.29291
0.84229
-1.76717
0.81345
-0.28096
0.14626
1.50188
2.49405
2.12804
-2.82427
-0.84781
-2.40375
2.31746
152616
1.80228
3.52759
2.90302
-0.79572
-0.30030
0.44431
0.15124
-1.15961
-1.95290
-1.53195
-1.57345

-0.47992
0.01972
0.31340
0.07256

-0.45973

-0.71327
0.93874
0.29878
0.25684

-0.00217
0.13800
0.38683
0.40951
0.81091

-0.69316
0.19972

-0.69974

-1.11831
0.03189
0.50094
0.50106

-0.38585

-0.38915

-1.17300
0.56459

-0.58713

-0.73157
0.43725
2.02822
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B R— Gy

N g

N \N \N \N

Me o) P
Me 0~ "Me 07 “Me 0" “Me

(0]
Neutral 6.38in benzene 6.50 6.38 6.38 6.51
28 Hydride transfer — starting species 6.50 and
-708.1103926 6.39 in benzene
3.26851 -0.63245 -0.06342 57
426867 -0.30225 -0.66285 -1416.9065168

2.09594 0.31516 -0.03000
0.74288 -0.10817 -0.02801
2.39238 1.66419 0.00818
-0.29078 0.85706 0.03846
137129 2.61944 0.08655
3.43164 196982 -0.01395
-1.66599 0.39150 0.01836
0.05330 2.22131 0.10556
-0.73684 -1.86158 -0.15963
1.61994 3.67269 0.13152
-1.88158 -0.99640 -0.08218
-2.79216  1.23734 0.08808
-0.72357 2.97274 0.16441
-0.91091 -2.93331 -0.24816
-3.18752 -1.52199 -0.11173
-4.06498 0.70922  0.05965
-2.66928 2.30956 0.16537
-4.27133 -0.67834 -0.04101
-3.32200 -2.59552 -0.19090
-4.91943 1.37348 0.11425
-5.27881 -1.07499 -0.06302
3.22484 -1.92829 0.70632
257701 -1.85983 1.57963
2.81625 -2.70632 0.06008
424369 -2.18906 0.99131
0.49121 -1.46417 -0.13700

440909 1.35674 -1.49923
3.76213 1.63235 -0.29955
2.37217 1.58684 -0.19783
159103 1.30597 -1.32826
2.25616 1.06341 -2.54218
3.64138 1.06735 -2.62545
1.69213 1.79715 1.13196
0.12511 1.33007 -1.19322
-0.43269 1.82950 0.07492
-1.89272 1.93133 0.11956
-2.65428 1.60694 -1.01388
-2.09638 1.13974 -2.18461
-0.69952 1.00260 -2.24588
2.26061 2.53910 1.70688
549122 1.38184 -1.56127
4.34466 1.89209 0.58071
1.68723 0.87099 -3.44321
412247 0.86213 -3.57579
-3.73053 1.70069 -0.92266
-2.71390 0.86867 -3.03199
-0.26375 0.61981 -3.16376
-2.67361 2.25174 1.32372
-2.00174 2.60845 2.62977
-2.77841 2.74187 3.38356
-1.28848 1.83440 2.91779
-1.40097 3.51235 2.51659
-3.91016 2.21940 1.30981
0.30220 2.18321 1.10125
1.77792 0.85796 1.71311
246361 -1.62500 2.29208
1.96397 -2.13205 3.27209
1.80851 -1.69478 0.94282
0.39784 -1.58741 0.78970
2.60353 -1.93672 -0.16090
-0.17932 -1.86986 -0.46985
2.03048 -2.16240 -1.42025
3.68182 -1.96817 -0.05463
-1.62351 -1.81191 -0.59023
0.66252 -2.15295 -1.56331
-1.61498 -0.99147 1.70911
2.66758 -2.33897 -2.27832
-2.34503 -1.34671 0.52312
-2.34121 -2.19504 -1.74159
0.23053 -2.33202 -2.54021
-2.17690 -0.57759 2.54628
-3.74604 -1.22380 0.46944
-3.71565 -2.10202 -1.77063
-1.81845 -2.57771 -2.60909
-4.42658 -1.60031 -0.66594
-4.27143 -0.82169 1.32916
-4.25385 -2.40647 -2.66112
-5.50523 -1.50812 -0.71332
3.83424 -0.98112 2.37535
4.59076 -1.75209 2.19659
3.96789 -0.19018 1.63853
3.97587 -0.60009 3.38583

ZITIIOIIITIOIOOIIOOIOOOIOOOOOO0O

ITITOIIIOIOOIIOOIOOOIOOOOOO0ONOIZOIIIOOIIIIIIIIOOOOOOOOOOOOO0O0
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Hydride transfer — transition state in benzene

57

-0.34038 -1.13747 1.86626

-1416.8637978

ZITIIOIIIOIOOIIOOIOOOIOOOOOO0OOIZOIITIOOIIIIIIIIOONOOOO0OO0OOOO00O00

-4.00972
-3.61331
-2.25549
-1.27193
-1.69295
-3.03713
-1.82435
0.12744
0.39447
1.75516
2.76701
2.49453
1.18371
-2.59352
-5.06191
-4.35172
-0.96304
-3.33666
3.78578
3.29695
0.98211
2.18873
1.43908
2.15008
0.92459
0.66718
3.20121
-0.57107
-2.02269
-2.32497
-1.78487
-1.79526
-0.39546
-2.66505
0.07027
-2.20498
-3.73267
1.49558
-0.85899
1.73508
-2.91899
2.33965
2.08410
-0.52007
2.39187
3.72852
3.44570
147031
4.28142
4.34686
3.87761
5.34925
-3.85870
-4.30690
-4.30419
-4.08931
0.47041

-0.55095
0.57575
0.84034

-0.00671

-1.15270

-1.42823
1.99409
0.39208
1.64736
2.07173
1.30977
0.08643

-0.36342
2.74532

-0.75357
1.26979

-1.83582

-2.32116
1.67278

-0.52161

-1.32552
3.27762
3.68772
4.16048
2.84616
4.40803
3.87550
2.46519
1.43659
0.86023
1.44784

-0.51263

-0.74522

-1.53646

-1.98964

-2.77816

-1.38633

-2.15847

-3.00293
0.11678

-3.55759

-1.08314

-3.31771

-3.96038
0.95459

-1.16518

-3.38516

-4.16561

-2.30456

-0.30985

-4.28255

-2.37085
0.99990
0.43947
0.66028
2.05635
0.28953

2.16211
1.46569
1.24728
1.78582
2.48455
2.65615
0.44644
1.63832
1.00727
0.92723
1.49760
2.10578
2.15496
0.25574
2.32486
1.07766
2.90061
3.19341
1.41794
2.50541
2.61214
0.15453
-1.08979
-1.76909
-1.55668
-0.81364
0.48009
0.51546
-0.92627
-2.06329
-3.06296
-1.62661
-1.47348
-1.29566
-0.97449
-0.83186
-1.39264
-0.75696
-0.66793
-1.59382
-0.58931
-1.08643
-0.20558
-0.29319
-1.83374
-0.87617
-0.00091
0.07046
-0.33920
-1.12964
0.42761
-0.16780
-1.99361
-2.82149
-1.05800
-2.13979
-1.76965

Hydride transfer — product 6.38 and 6.51 in

benzene
57

-1416.9002204

ZIITOIIIOIOOIIOOIOOOIOOOOO0O0OO0OIZOIIIOOIIIIIIIIOOOOOOOOOOOOOO0

2.37325
2.29733
1.09152
-0.04887
0.05442
1.24311
0.99190
-1.25756
-1.21487
-2.38772
-3.55770
-3.59558
-2.46196
1.88019
3.30065
3.16255
-0.79698
1.30693
-4.44505
-4.51311
-2.50142
-2.45426
-1.27372
-1.64272
-0.68507
-0.60764
-3.50491
-0.08003
2.53972
3.10717
4.44547
2.62440
1.29241
3.56842
0.96007
3.23738
4.58249
-0.39279
1.95563
-0.85248
3.99870
-1.30729
-0.84994
1.71944
-1.57508
-2.62624
-2.14560
-0.18083
-3.04417
-3.30575
-2.47502
-4.05870
2.58200
3.13864
1.51047
2.80808
0.34653

-2.72111
-1.34716
-0.71261
-1.46795
-2.87371
-3.48283
0.72101
-0.74082
0.67449
1.41105
0.73770
-0.66141
-1.38659
1.29983
-3.21632
-0.73636
-3.48785
-4.56515
1.31688
-1.17276
-2.46749
2.91828
3.72682
467979
3.19667
3.90109
3.46027
1.38108
2.80053
2.37019
2.47544
0.89823
0.47579
-0.07040
-0.90550
-1.43294
0.28454
-1.29219
-1.85085
1.09269
-2.16799
-0.26972
-2.62775
-2.90710
1.88312
-0.57768
-2.91486
-3.44095
-1.88767
0.23503
-3.94752
-2.12935
3.10469
2.72985
297278
4.16982
1.45320

-2.41218
-2.39372
-2.04508
-1.71345
-1.72319
-2.06848
-2.02487
-1.37356
-1.38825
-1.07366
-0.77468
-0.74720
-1.03459
-2.27039
-2.67342
-2.62954
-1.45824
-2.07127
-0.54799
-0.48165
-0.99321
-1.02492
-0.55950
-0.18036
0.19072
-1.40648
-1.30669
-1.73560
2.04525
1.18901
1.31653
1.11758
1.38605
0.83645
1.39200
0.79640
0.68429
1.74260
1.07560
1.98056
0.55445
2.06165
1.78973
1.05091
2.19250
2.44442
2.16494
1.53845
2.50467
2.68162
2.20169
2.79917
-0.07216
-0.93881
-0.24436
0.03203
1.66887
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0" 'Me

Anion 6.51 in benzene

29

-708.7642915

ZIITIITOIIITOIOOIITIOOITIOOOITIOOOOOO0OIT

2.90016
3.23607
441349
2.06507
0.69283
2.37702
-0.32240
1.38132
3.43188
-1.70733
0.04963
-0.84584
1.65888
-1.96678
-2.81220
-0.70519
-1.05200
-3.28781
-4.09989
-2.65571
-4.34806
-3.45220
-4.93244
-5.36578
3.28402
3.53567
2.34439
4.08645
0.38915

-1.53626
-0.79724
-0.21043
0.20995
-0.16123
1.55290
0.82427
2.53239
1.80073
0.39097
2.17948
-1.87945
3.57933
-0.98841
1.26157
2.94924
-2.94524
-1.47663
0.77074
2.32818
-0.60926
-2.54526
1.45772
-0.98066
-1.57414
-0.87047
-2.07965
-2.31435
-1.51077

-1.02537
-0.26243
-0.55373
-0.15585
-0.13494
-0.07347
-0.00740
0.05705
-0.12635
0.01112
0.09379
-0.24616
0.12565
-0.10789
0.14080
0.19472
-0.35080
-0.09810
0.15001
0.23466
0.03011
-0.19320
0.25069
0.03893
1.08267
1.88336
1.32450
1.01774
-0.26008

Scheme 6.11

L0 — A

6.53

6.54

H atom abstraction of 6.53 — starting species
6.53 in DMSO

30

-720.1128365

OITOOIIIOOIOOOOZIITIOTIIIIOOOOOO

-2.15076
-0.98080
-1.00108
-2.25489
-3.43696
-3.38318
-2.09768
-0.01740
-4.39053
-4.30176
-2.42678
0.27620
0.22201
0.34337
1.43766
2.67008
3.71419
3.05169
5.03058
3.41283
4.39091
5.37603
5.79022
4.67088
6.40717
2.11159
1.91664
1.25185
2.41462
1.60858

3.48302
2.73576
1.33810
0.72718
1.45410
2.84458
4.56537
3.22522
0.94485
3.41570
-1.40719
0.52989
-0.15568
-0.14560
1.35966
0.83590
1.81694
-0.54910
1.48485
2.85084
-0.84291
0.14142
2.25679
-1.88520
-0.13723
-1.71290
-2.57833
-3.42858
-2.42862
-1.78321

-0.05636
0.02377
0.03484

-0.04190

-0.12376

-0.12967

-0.06114
0.08266

-0.18241

-0.19153

0.03936
0.12722
0.98640

-0.74046
0.23231
0.12843
0.09168

-0.00725

-0.12970
0.21586

-0.25004

-0.32070

-0.16538

-0.35732

-0.50405
0.23056

-0.81433

-0.70184

-1.76366
1.40823
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H atom abstraction of 6.53 — transition state

in DMSO
30

-720.0955497

OITOOIIITOOIOOOOZIIO IIIIOOOOOO

2.33489
1.11275
1.02803
2.23805
3.47225
3.52114
2.36188
0.18268
4.38884
4.48083
2.26154
-0.30219
-0.32318
-0.41585
-1.40325
-2.63689
-3.68948
-2.97921
-4.97858
-3.43403
-4.28800
-5.28970
-5.74422
-4.51794
-6.29502
-2.04686
-1.33265
-0.66803
-1.67766
-1.91980

3.38090
2.72770
1.34363
0.65036
1.28582
2.66208
4.45323
3.27583
0.71602
3.16072
-1.47207

0.66172
-0.15041
-0.07214
1.49114
0.90641
1.75940
-0.45438
1.30520
2.79458
-0.88675
-0.03729
1.99195
-1.92559
-0.40958
-1.47746
-1.08840
-1.80560
-0.24483
-2.57952

0.34782
0.26375
0.05858
-0.04463
0.03397
0.23193
0.50264
0.34837
-0.05373
0.29588
-0.33030
0.00329
-0.74278
0.98565
-0.00257
-0.10047
-0.52765
0.18412
-0.72755
-0.72630
-0.03609
-0.49256
-1.07099
0.17979
-0.64860
0.80687
1.95321
242207
2.54078
0.22045

H atom abstraction of 6.53 — product 6.54 in

DMSO
30

-720.1524777

OITOOIIITIOOIOOOOZIIO IIIIOOOOOON

2.44456
1.19789
1.01754
221776
3.46864
3.60067
2.52610
0.30667
4.35021
4.58173
2.14751
-0.28051
-0.36059
-0.12544
-1.38505
-2.59991
-3.69767
-2.87353
-4.92955
-3.51326
-4.13068
-5.15536
-5.72990
-4.29505
-6.12280
-1.97384
-1.19233
-1.50881
-1.35417
-1.94495

3.28542
2.73232
1.34617
0.58239
1.13109
2.49745
4.34495
3.34584
0.50224
2.92530
-1.53236
0.81407
-0.25068
-0.63452
1.56286
0.95088
1.66898
-0.37384
1.08640
2.69039
-0.95491
-0.25367
1.66516
-1.96824
-0.71452
-1.15062
-0.43302
-0.85956
0.64313
-2.37363

0.45865
0.24976
-0.05010
-0.08479
0.12671
0.39652
0.67676
0.30108
0.08904
0.55978
-0.44900
-0.26682
-0.48948
2.09108
-0.23343
-0.22801
-0.78175
0.24520
-0.97476
-1.09653
-0.00243
-0.60782
-1.42358
0.34834
-0.76454
1.13288
2.21580
3.17081
2.21496
1.09739
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Appendix

o ° Deprotonation of 6.54 — transition statein
o DMSO
| Me/MiI::j O'Bu | éﬁL:[::j 44
NS — NS -953.2692603
N HO®BU N
-2.84406 2.63231 2.32412
6.54 6.55 -1.84831 1.69189 2.16351

-1.92147 0.65453 1.17725
-3.09393 0.69312 0.36715
-4.09266 1.63484 0.52171
-3.98521 2.62236  1.51005
-2.73598 3.39335 3.09021
-0.96639 1.70922 2.79185
-4.96228 1.61430 -0.12473
-4.76964 3.35875  1.62987
-3.37052 -0.75143 -1.19714
-0.87475 -0.29501 1.05180
-0.96361 -1.04223 0.26338
0.56342 0.87815 -1.95839
0.18012 -0.31031 1.86688
1.24140 -1.12641 1.56615
2.01465 -1.60675 2.65456
1.63837 -1.54621 0.26062
3.05630 -2.49924 248461
173834 -1.26729 3.64726
267424 -2.47555 0.11949
3.38754 -2.96436 1.20629
3.61012 -2.84620 3.35087
294244 -2.78348 -0.88652
419651 -3.67064 1.06378
112977 -0.94695 -1.02836
1.20671 0.49341 -1.16450
243987 0.71300 -1.52176
1.08170 1.03134 -0.22658
0.84632 -1.70574 -1.96705
3.71339 0.97042 -1.91751
439157 1.71795 -0.95551
583995 1.94755 -1.41123
5.84924 2.48263 -2.36551
6.41040 2.53136 -0.68080
6.34084 0.98530 -1.55327
441063 0.97830 0.39602
490044 0.00649 0.27665
494456 154615 1.16551
3.38871 0.79339 0.74096
3.71465 3.08826 -0.75916
3.69600 3.62958 -1.70986
2.68285 2.95062 -0.42399
423934 3.70254 -0.01991

Deprotonation of 6.54 — starting species 6.54

and O'Bu anion in DMSO

44

-953.2772133

-3.48496  3.03921 -1.47257
-2.37228 2.62827 -0.76778
-2.26266 1.31680 -0.20688
-3.37862 0.46897 -0.45603
-4.49483 0.87551 -1.16183
-456653 2.17383 -1.67933
-3.51838 4.04751 -1.87166
-1.53896 3.30198 -0.60983
-5.31625 0.18679 -1.31863
-5.44227 2.48896 -2.23238

-3.37969 -1.55779 0.25486
-1.10704 0.93570 0.52443
-1.08117 -0.07484 0.93309
0.06821 -1.23361 -1.66188
-0.09237 1.77203 0.75566
1.05797 1.28493 1.30227
1.85883 2.18888 2.05344
151832 -0.06930 1.23282
295212 1.76956 2.78100
154781 3.22800 2.07346
2.60661 -0.47632 2.01944
3.32501 0.41524 2.79715
3.52005 2.49356 3.35586
291115 -1.51615 1.96059
417872 0.08236  3.37477
1.02958 -1.07492 0.24788
0.85292 -0.64343 -1.18511
182715 -0.84708 -1.66020
0.64060 0.41914 -1.28044
0.93984 -2.25810 0.54652
3.97145 -0.94344 -2.07496
5.09637 -0.37871 -1.52559
6.19112 -0.15419 -2.59419
5.80708 0.50917 -3.37582
7.10387 0.29099 -2.18125
6.45317 -1.11079 -3.05799
5.69402 -1.28349 -0.42310
5.95374 -2.25815 -0.84940
6.59292 -0.85612 0.03682
494628 -1.44115 0.36070
477849 0.99309 -0.88307
437541 1.66847 -1.64550
4.02226 0.86842 -0.09998
5.66212 1.46586 -0.43738

ITITOIIIOIIITIOOOOIITOOIIIOOIOOOOZIIOCIIITITOOOOOONO

ITIOIIIOIIIOOOO0OIIOOIIIOOIOONOOZIIOOIIIIOOOOOO
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Deprotonation of 6.54 — product 6.55and

HO'Bu in DMSO

44

-953.2870449

-3.03547 3.44386 0.67746
-1.97240 2.60221 0.92547
-2.00857 1.19986 0.61657
-3.22283 0.76809  0.00369
-4.28942 1.60702 -0.24785
-4.21747 2.96603 0.09194
-2.95214 449388 0.93971
-1.06377 2.98025 1.37824
-5.18630 1.21602 -0.71313
-5.05605 3.62154 -0.10508

-3.45596 -1.28108 -0.60472
-0.90348 0.36380 0.91804
-0.98456 -0.69128 0.66096
0.67944 -0.42880 -2.46042
0.19246 0.81978 1.51501
1.26241 -0.03750 1.68696
2.04463 0.17271 2.84931
165730 -1.09512 0.81568
3.10717 -0.64468 3.19161
1.75960 0.99843 3.49344
2.71597 -1.92290 1.20346
3.44482 -1.72438 2.37117
3.66611 -0.44896 4.10096
298428 -2.73266 0.53198
426864 -2.38105 2.62631
111363 -1.35428 -0.58293
1.05884 -0.28649 -1.45282
3.16453 -0.37334 -1.66286
117593 0.72544 -1.08503
0.85297 -2.57411 -0.87582
413423 -0.37030 -1.80909
464775 0.90588 -1.42020
6.16489 0.78690 -1.49347
6.47325 050327 -2.50283
6.63771 1.73861 -1.24001
6.51810 0.02483 -0.79441
420341 1.23978 0.00436
447027 0.42978 0.68835
4.67506 2.16600 0.34464
3.11872 1.36447 0.05019
414761 1.97460 -2.39429
447065 1.73963 -3.41157
3.05498 2.01456 -2.37643
453383 2.96101 -2.12395

ITIOIIIOIIIOOOO0OIIOOIIIOOIOOOOZIIOOIIIIOOOOOOON

G

6.55

6.56

Srn1 cyclisation 6.55 — starting species 6.55

in DMSO
29

-719.6364475

OITOOIIITOOIOOOOZIOCIIIIOOOOOON

241851
1.18132
1.01506
2.24113
3.48233
3.59528
2.47870
0.27944
4.37585
457002
2.22457
-0.27922
-0.35243
-1.37866
-2.61322
-3.63984
-2.95884
-4.91335
-3.38352
-4.24517
-5.22777
-5.65909
-4.47718
-6.21730
-2.07514
-1.66291
-1.04350
-1.86720
-1.85805

3.31312
2.73280
1.33434
0.60558
1.18070
2.55316
4.37624
3.32885
0.57016
3.00221
-1.50799

0.78251
-0.28822
1.53048
0.91403
1.65192
-0.37221
1.14622
2.64169
-0.86647
-0.13897
1.74816
-1.85620
-0.55543
-1.26093
-0.75766
-1.35804
0.27127
-2.44742

0.49110
0.31111
0.02563
-0.03850
0.14420
0.41063
0.70177
0.37797
0.08425
0.55291
-0.43230

-0.16129
-0.34838
-0.13435
-0.21199
-0.85422
0.29795
-1.05089
-1.21810
0.06173
-0.60228
-1.55970
0.44460
-0.75168
1.16431
2.37158
3.03128
2.64208

0.71759
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Srn1 cyclisation 6.55 — transition statein

DMSO
29
-719.6065580
2.13213
0.94696
0.89485
2.15685
3.34920
3.35502
2.11100
0.00261
4.28182
4.28815
2.28613
-0.37356
-0.31917
-1.48497
-2.68739
-3.83903
-2.92973
-5.08779
-3.69254
-4.19869
-5.28544
-5.92116
-4.32135
-6.25957
-1.85278
-0.84015
0.01661
-1.10344
-1.78700

OITOOIIITOOIOOOOZIOTIIIITIOOOOOON

3.33574
2.67314
1.27778
0.62736
1.27914
2.65351
4.40055
3.20357
0.72742
3.16316
-1.48355
0.62165
-0.37026
1.39677
0.80472
1.39578
-0.41083
0.80585
2.32927
-0.99960
-0.42452
1.29589
-1.93120
-0.89905
-1.02034
-0.12878
-0.56174
0.88490
-2.29194

0.49459
0.23573
-0.05881
-0.03989
0.21509
0.48723
0.70398
0.23761
0.20483
0.69152
-0.42771
-0.23308
-0.69080
-0.53297
-0.36783
-0.97504
0.38415
-0.94033
-1.51158
0.36198
-0.28712
-1.43572
0.90827
-0.27383
1.20949
1.64275
2.15525
1.92743
1.33863

Srn1 cyclisation 6.55 — product 6.56 in DMSO

29
-719.6427170
1.99970
0.84976
0.89358
2.16443
3.33322
3.24991
1.92148
-0.13274
4.30044
4.15796
2.43357
-0.40898
-0.22620
-1.47728
-2.70574
-3.79422
-3.01006
-5.09384
-3.58432
-4.33399
-5.35778
-5.88406
-4.53259
-6.35424
-2.03526
-0.72411
0.07473
-0.77637
-2.22028

OITIOOIIIOOIOOOOZIOTIIIIOOOOON

3.32703
2.57504
1.20646
0.63669
1.36881
2.72406
4.38364
3.02809
0.88997
3.29592
-1.44364
0.43502
-0.37294
1.28848
0.74632
1.36120
-0.47613
0.81793
2.27464
-1.01725
-0.38381
1.32705
-1.92839
-0.81551
-1.01886
-0.26584
-0.96220
0.49885
-2.04319

0.59693
0.39414
0.09781
0.00725
0.19996
0.50021
0.82647
0.44841
0.11321
0.65049
-0.46376
-0.03970
-0.77201
-0.50511
-0.43084
-1.10177
0.32937
-1.11209
-1.65286
0.26055
-0.44475
-1.65639
0.81559
-0.46682
1.19862
1.29314
1.57228
2.08570
1.95724
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Anion 6.57 in DMSO Radical dianion 6.58 in DMSO
29 29
-719.5859468 -719.6931479

2.01189 3.33512 0.56672
0.85506 2.58962 0.37861
0.89470 1.22002 0.09290
2.15923 0.63518 -0.00006
3.33172 1.36397 0.17864
3.25638 2.72246  0.46617
1.94215 439372 0.78799
-0.12105 3.05479  0.43957
429617 0.87993 0.09128
416853 3.29042 0.60492
2.40019 -1.44823 -0.44527
-0.40626 0.45148 -0.03700
-0.25381 -0.34681 -0.78492
-1.48630 1.30283 -0.49702
-2.68299 0.75904 -0.39067
-3.81592 1.42251 -1.00356
-2.98773 -0.49000 0.28008
-5.05855 0.85865 -1.02614
-3.63255 2.38044 -1.47941
-4.29029 -1.03935 0.22670
-5.31971 -0.40515 -0.42064
-5.86952 1.38579 -1.52009
-4.45706 -1.98122 0.74029
-6.31323 -0.83411 -0.45528
-1.99126 -1.07086 1.15069
-0.72521 -0.24675 1.29071
0.09066 -0.88660 1.63200
-0.90624 051734 2.06010
-2.14206 -2.10661  1.80536

0.53756 4.49515 0.22893
-0.33505 3.41199 0.10845
0.15365 2.10818 -0.03499
152922 1.99037 -0.04976
243620 3.01471 0.05966
191685 4.30794 0.20519
0.13379 5.49525 0.33863
-1.40863 3.55810 0.11390
3.50616 2.83952 0.03402
2.58882 5.15414 0.29464
3.11042 -1.73631 -0.29779
-0.75268 0.89666 -0.11977
-0.32176 0.22660 -0.88977
-2.10020 1.25415 -0.51360
-2.97896 0.28071 -0.37064
-4.31072 0.44502 -0.91796
-2.73326 -0.99135 0.28248
-5.23050 -0.56332 -0.89908
-4.54292  1.39929 -1.37957
-3.71563 -2.00854 0.27467
-4.94294 -1.82934 -0.31137
-6.20709 -0.39704 -1.34443
-3.47309 -2.94131 0.77442
-5.68763 -2.61537 -0.31032
-1.54401 -1.13888 1.09244
-0.69620 0.11307 1.19567
0.32799 -0.16096  1.45676
-1.10800 0.73133 2.00660
-1.24493 -2.15477  1.72750

OITOOIITOOIOOOOZIOIIIIOOOOOON
OITOOIIITIOOIOOOOZIOTIIIIOOOOOON
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Appendix

Scheme 6.12

o}
o —

6.59

Hydride elimination — starting species 6.59in

DMSO
29

-708.8185638

IIITIITOOO0OZIIITIOIOOOOOOIIIIOOOOOON

4.33215
2.96723
2.03292
2.49720
3.86349
4.78598
5.04198
2.61949
4.20775
5.84850
0.55090
-1.53530
-2.17683
-2.43743
-3.58717
-3.79342
-1.99105
-4.40243
-4.01112
-4.42535
-5.48081
-0.23858
-1.79151
-1.36108
0.10892
1.77470
0.69918
0.23987
0.40831

6.60

0.59416
0.77402
-0.06256
-1.08991
-1.27256
-0.43179
1.25096
157372
-2.07661
-0.57664
0.19523
-0.79846
0.49738
-1.93308
0.60838
-1.77981
-2.92119
-0.49152
1.60426
-2.66226
-0.39403
-1.00815
2.79616
1.64988
1.34040
-1.74966
2.24416
1.03357
0.56277

0.64822
0.84986
0.23323
-0.58829
-0.79468
-0.17847
1.13835
1.49776
-1.43574
-0.33621
0.41572
0.13176
0.01256
0.15084
0.02064
0.15206
0.19861
0.10411
-0.06573
0.19037
0.10860
0.24035
-0.45597
-0.29353
-0.50367
-1.05350
-0.33899
-1.55156
1.45105

Hydride elimination — transition statein

DMSO
29
-708.7451341
3.93692
2.56527
2.03273
2.90731
4.28478
4.80403
4.33514
1.88458
4.94985
5.87545
0.55519
-1.55266
-2.20432
-2.34393
-3.59955
-3.72173
-1.84285
-4.36069
-4.06540
-4.31203
-5.44057
-0.17480
-1.87225
-1.40132
0.01939
0.63591
-0.00053
2.52452
0.12903

IITITOOO0OZIIIOIOOOOOOIIIIOOOOOON

-1.44068
-1.23457
-0.03996
0.93933
0.72895
-0.45761
-2.36645
-1.98884
1.49530
-0.61837
0.14745
-0.76893
0.45497
-1.92184
0.50766
-1.85401
-2.86477
-0.63492
1.46686
-2.75424
-0.59049
-0.91877
2.78068
1.69128
1.53063
2.31231
1.67379
1.86810
0.66632

0.53080
0.50288
0.00437
-0.47275
-0.45271
0.05160
0.93008
0.87826
-0.83330
0.07303
-0.03861
-0.17483
0.09072
-0.33320
0.19625
-0.23827
-0.51962
0.03148
0.39268
-0.36663
0.10343
-0.18756
0.43657
0.15815
-0.30984
0.12463
-1.40521
-0.87846
2.04534

Hydride elimination — product 6.60 and
hydride anion in DMSO

29
-708.7506846
3.95531
2.58193
2.05053
2.92554
4.30265
4.82081
4.35393
1.90318
496816
5.89316
0.57643
-1.56587
-2.23052
-2.32656
-3.62463
-3.71241
-1.80858
-4.36855
-4.10572
-4.28920
-5.45051
-0.16850
-1.91833
-1.42915
0.05178
0.58801
0.24339
2.54460
-0.35810

ITITOOO0OZIIIOIOOOOOOIIIIOOOOON

-1.48963
-1.29730
-0.05496
0.98875
0.79137
-0.44596
-2.45322
-2.10111
1.60694
-0.59761
0.13321
-0.76926
0.46350
-1.94004
0.51462
-1.87967
-2.88816
-0.65158
1.48107
-2.79481
-0.61270
-0.90888
2.79115
1.69903
1.54517
2.18818
1.95066
1.96019
0.65009

0.36020
0.31379
-0.05336
-0.36989
-0.33187
0.03445
0.65481
0.56906
-0.58789
0.06968
-0.09738
-0.10948
0.00646
-0.18989
0.04531
-0.16193
-0.27061
-0.04403
0.14164
-0.22755
-0.02152
-0.11302
0.30296
0.09506
-0.14428
0.55594
-1.14810
-0.66053
3.17342
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Appendix

(o} OH
=

© — S)

N N

6.59 6.62
Enol formation from 6.59 — starting species
6.59 in DMSO

29

-708.8185638

433215 0.59416 0.64822
296723 0.77402 0.84986
2.03292 -0.06256 0.23323
249720 -1.08991 -0.58829
3.86349 -1.27256 -0.79468
478598 -0.43179 -0.17847
5.04198 1.25096 1.13835
2.61949 157372 1.49776
420775 -2.07661 -1.43574
5.84850 -0.57664 -0.33621
0.55090 0.19523 0.41572
-1.53530 -0.79846 0.13176
-2.17683 0.49738 0.01256
-243743 -1.93308 0.15084
-3.58717 0.60838 0.02064
-3.79342 -1.77981 0.15206
-1.99105 -2.92119 0.19861
-4.40243 -0.49152 0.10411
-4.01112 1.60426 -0.06573
-4.42535 -2.66226 0.19037
-5.48081 -0.39403 0.10860
-0.23858 -1.00815 0.24035
-1.79151 2.79616 -0.45597
-1.36108 1.64988 -0.29353
0.10892 1.34040 -0.50367
1.77470 -1.74966 -1.05350
0.69918 2.24416 -0.33899
0.23987 1.03357 -1.55156
0.40831 0.56277 1.45105

IITIITOOO0OZIIITIOIOOOOOOIIIIOOOOOON
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Appendix

Enol formation from 6.59 — transition statein

DMSO
29
-708.7131734
4.33989
297782
2.03342
2.48666
3.85160
4.78308
5.05693
2.63489
4.18685
5.84385
0.55962
-1.54052
-2.19775
-2.44670
-3.61739
-3.79561
-2.00524
-4.41206
-4.04845
-4.43292
-5.49049
-0.25445
-1.60482
-1.33981
0.09850
1.75886
0.42230
-0.36335
0.37210

IIIITOOO0OZIIIOIOOOO0OOOIIIIOOOOOON

0.56196
0.74989
-0.07040
-1.08849
-1.27929
-0.45601
1.20641
1.54517
-2.07662
-0.60708
0.20581
-0.80475
0.50464
-1.94304
0.62313
-1.78070
-2.93400
-0.48241
1.61951
-2.65962
-0.39805
-1.00053
2.80844
1.54916
1.37935
-1.73581
0.48822
2.81260
1.26233

0.66081
0.86950
0.24504
-0.59327
-0.80770
-0.18279
1.15697
1.52494
-1.46192
-0.34652
0.44412
0.11195
0.02308
0.08236
0.09232
0.12289
0.07083
0.15168
0.07375
0.13649
0.19951
0.22108
-0.55478
-0.30643
-0.41038
-1.06759
1.50395
-0.44964
-1.46911

Enol formation from 6.59 — product 6.62in

DMSO
29
-708.7875514
-4.39623
-3.07001
-2.04281
-2.37312
-3.69937
-4.71604
-5.18081
-2.82545
-3.94025
-5.74786
-0.59454
1.52989
2.13926
2.44210
3.51679
3.79983
2.02456
4.37075
3.91594
444231
5.43950
0.23460
1.75998
1.20874
-0.10061
-1.57502
-0.63335
1.07660
-0.80593

IIITIITOOO0OZIIITOIOOOO0OOOIIIIOOOOONO

0.43940
0.60165
-0.10296
-0.98091
-1.15052
-0.43999
0.99229
1.28222
-1.84075
-0.57350
0.13700
-0.81783
0.47284
-1.92936
0.60981
-1.76138
-2.92246
-0.48673
1.60288
-2.63747
-0.36628
-1.02604
272211
1.57069
1.41793
-1.53561
0.30671
3.39889
2.22068

-0.55700
-0.94755
-0.31531
0.71561
1.10875
0.47554
-1.06166
-1.75857
1.90995
0.77942
-0.72576
-0.25750
-0.02183
-0.22260
0.15853
-0.05580
-0.35787
0.12438
0.34011
-0.06419
0.24985
-0.45390
0.67951
0.17379
-0.07335
1.19489
-1.82314
0.72775
0.12527

o

6.59

6.63

Deprotonation of 6.59 — starting species 6.59
and O'Bu anion in DMSO

43

-941.9423188

ITIOIIITIOIIIOOOIIIITIOOOZIIIOIOOOOOOIIIIOOOOOONO

-2.40412
-1.31683
-0.36976
-0.53631
-1.61898
-2.55801
-3.12988
-1.20161
-1.73125
-3.40074
0.80288
3.10439
3.05096
4.43697
4.23887
5.55780
451486
5.48196
4.13468
6.53329
6.38471
2.06532
1.61549
1.77519
0.62393
0.20158
-0.33624
0.65204
0.78605
-2.49498
-3.83718
-4.68765
-5.76473
-4.47723
-4.41760
-4.27016
-3.69374
-4.05657
-5.33757
-4.18984
-5.25830
-3.89885
-3.62880

2.63236
1.78209
1.58227
2.25193
3.09972
3.29494
2.77524
1.26889
3.61269
3.95808
0.64556
0.51998
-0.93002
1.08732
-1.69614
0.30803
2.16947
-1.11388
-2.77696
0.78461
-1.71194
1.32626
-2.79896
-1.57572
-0.62414
2.11230
-1.11077
-0.35545
0.32298
-1.87033
-1.62297
-2.83190
-2.65871
-3.05186
-3.71269
-0.39743
0.47968
-0.58728
-0.16709
-1.32971
-1.13777
-2.18367
-0.45299

1.03236
1.23161
0.22737
-0.98845
-1.19359
-0.18044
1.82539
2.18160
-2.14239
-0.33851
0.42689
0.07980
0.06089
0.01084
0.07878
0.02430
-0.02036
0.07697
0.06802
-0.00707
0.08779
0.17353
-0.24053
-0.16546
-0.41188
-1.77169
-0.21407
-1.47916
1.48599
-0.18338
-0.03429
-0.48903
-0.38015
-1.54069
0.10269
-0.87279
-0.55926
-1.92996
-0.77172
1.44254
1.59610
2.06318
1.78226
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Appendix

Deprotonation of 6.59 — transition statein

DMSO
43
-941.9287739
4.22704
2.84892
2.21044
2.99735
4.37725
4.99925
4.70035
2.25219
4.97002
6.07293
0.68465
-0.08329
-0.15658
-0.40773
-0.46033
-0.69801
-0.39643
-0.71882
-0.50082
-0.91787
-0.94666
0.24755
-0.09932
-0.02970
0.03786
251757
-1.23447
0.45747
0.41126
-241164
-3.28299
-4.63240
-5.35301
-4.49407
-5.05187
-2.70897
-1.74937
-2.54826
-3.38131
-3.50321
-4.18979
-3.92168
-2.54587

ITIITIOIIIOIIIOOOIIIIOOOZIIIOITCOOOOOOIIIITOOOOOON

-2.19490
-2.12873
-0.91742
0.23197
0.17423
-1.03837
-3.14782
-3.03409
1.07930
-1.08342
-0.87695
1.34072
1.56123
2.49458
2.82702
3.71912
2.36263
3.91974
2.92309
4.55309
4.89212
0.20860
0.52778
0.40182
-0.88321
1.17466
-1.29345
-1.65460
-1.82266
-1.87291
-1.54413
-2.23534
-2.00444
-3.31987
-1.90997
-2.01146
-1.51648
-3.09404
-1.77907
-0.02196
0.26066
0.32592
0.48156

0.08914
-0.09427
-0.37897
-0.48392
-0.29276
-0.00589

0.29996
-0.01784
-0.37280

0.13615
-0.51095
-0.78402

0.64569
-1.59481

1.16332
-1.04729
-2.67270

0.35369

2.24465
-1.70861

0.77276
-1.37835

2.78694

154174

0.88006
-0.72160

0.80920

1.53358
-1.00177

0.89797
-0.14217

0.09515
-0.69673

0.13178

1.05167
-1.49120
-1.66690
-1.46872
-2.32433
-0.19985
-1.00516

0.75014
-0.35982

Deprotonation of 6.59 — product 6.63 and
HO'Bu in DMSO

43

-941.9454129

ITIOIIITIOIIIOOOIIIIOOOZIIIOIOOOOOOIIIIOOOOOON

4.52548
3.14025
242748
3.14315
4.52635
5.22527
5.05821
259921
5.06479
6.30268
0.89457
-0.09825
-0.35556
-0.46519
-0.87328
-0.97409
-0.31725
-1.17992
-1.05348
-1.21770
-1.57431
0.40735
-0.54867
-0.18029
0.31222
2.59891
-1.68775
0.48565
0.65818
-2.55281
-3.27225
-4.58143
-5.19757
-4.38422
-5.14199
-2.45628
-1.51634
-2.23660
-3.00748
-3.53662
-4.09822
-4.11529
-2.58857

-1.98616
-1.99015
-0.80183
0.39854
0.41078
-0.78233
-2.92203
-2.93288
1.35238
-0.77316
-0.81708
1.31767
1.51750
2.42169
2.72163
3.60579
2.30019
3.79003
2.79719
4.40746
472173
0.21583
0.48259
0.36276
-0.78731
1.32446
-1.44136
-1.65866
-1.79672
-1.90229
-1.64127
-2.41170
-2.25185
-3.48205
-2.07850
-2.13194
-1.57458
-3.19751
-1.98343
-0.14023
0.08425
0.20834
0.40520

0.02516
-0.13094
-0.30538
-0.33591
-0.17729

0.00574

0.15582
-0.11580
-0.20102

0.12473
-0.39937
-0.75664

0.65384
-1.60458

1.11838
-1.10510
-2.67419

0.27158

2.18677
-1.79785

0.66003
-1.30083

2.81209

1.58092

1.00181
-0.48990

0.91602

1.63319
-0.85019

0.96478
-0.24267
-0.12866
-1.01667
-0.02990

0.74839
-1.43861
-1.49711
-1.33025
-2.37133
-0.36371
-1.27483

0.49636
-0.39288
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Appendix

H-OBu
6.64

Hydride elimination from 6.63 — starting

species 6.63 + HO'Bu in DMSO

43

-941.9444083

ITIOIIIOIIIOOOIIIIOOOZIIITIOIOOOOOOIIIIOOOOOO

4.29886
2.92812
2.34902
3.18199
4.55021
5.11612
4.72882
2.29436
5.18143
6.18260
0.83054
-0.02038
-0.40837
-0.27011
-0.93402
-0.79039
-0.01594
-1.12661
-1.20507
-0.93967
-1.53133
0.51131
-0.71836
-0.29670
0.20232
2.73759
-1.95627
0.31990
0.50719
-2.88739
-3.19198
-2.33237
-2.55124
-1.27301
-2.52289
-2.92037
-3.53259
-1.86541
-3.16329
-4.66876
-4.98286
-4.85387
-5.27431

-2.23872
-2.08145
-0.81331
0.30177
0.15350
-1.12015
-3.23358
-2.95821
1.03057
-1.23725
-0.64719
1.56129
1.71066
2.71254
2.91038
3.89145
2.63324
4.02337
2.95010
4.72942
4.94966
0.47280
0.62809
0.53005
-0.61467
1.28995
-1.00363
-1.50535
-1.57252
-1.30076
-1.83041
-3.06863
-3.50015
-2.79878
-3.82512
-0.76437
0.12042
-0.46911
-1.13923
-2.20112
-2.61605
-2.94576
-1.31677

-0.02344
-0.22709
-0.29392
-0.16548
0.03819
0.11175
0.02367
-0.33460
0.13502
0.26695
-0.44611
-0.77540
0.61103
-1.60380
1.07735
-1.10219
-2.65712
0.25364
2.12845
-1.77856
0.64425
-1.31819
2.73311
151576
0.93527
-0.23250
1.03865
1.55263
-0.95750
1.05465
-0.23802
-0.49469
-1.47504
-0.46258
0.27091
-1.29903
-1.10152
-1.27857
-2.29728
-0.20370
-1.16425
0.57459
0.00920

Hydride elimination from 6.63 — transition

state (1) in DMSO
43

-941.9073462
-4.72378
-3.37042
-2.75351
-3.53542
-4.89420
-5.49596
-5.17926
-2.76880
-5.48180
-6.55095
-1.29669
0.46197
1.10739
1.16772
2.40003
2.43947
0.67877
3.08074
2.85363
2.95227
4.08361
-0.76255
0.85875
0.36977
-0.86610
-3.06271
0.78128
-1.44831
-0.79056
1.62856
257366
2.16619
2.88831
1.18492
2.10851
2.66336
2.86685
1.72124
3.45752
3.90968
4.69306
3.83153
4.19691

ITIIOIIITIOIIIOOOIIIIOOOZIIIOIOOOOOOIIIIOOOOOO

1.36066
1.08710
0.07267
-0.65705
-0.37763
0.62871
2.15387
1.68389
-0.95477
0.84646
-0.27249
-1.58546
-1.50747
-2.25179
-2.02371
-2.74917
-2.33554
-2.62956
-1.93737
-3.23423
-3.01634
-1.07513
-0.97345
-0.93048
-0.38004
-1.44554
1.66852
0.09944
1.29033
1.95390
2.26927
3.57013
3.84345
3.45381
4.38406
1.13023
0.18205
1.02390
1.33003
2.44393
2.72302
3.22602
1.51014

0.53814
0.68388
-0.05776
-0.95302
-1.11236
-0.36709
1.12087
1.36108
-1.81817
-0.48773
0.14052
-0.56298
0.70727
-1.60688
0.87189
-1.41896
-2.57265
-0.17131
1.85394
-2.24391
-0.03087
-0.82394
3.02718
1.84711
151126
-1.52455
0.24454
2.29144
-0.32671
0.65470
-0.36758
-1.06243
-1.83681
-1.53093
-0.33526
-1.38410
-0.87950
-1.92837
-2.10952
0.34567
-0.36303
1.10515
0.83593
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Appendix

Hydride elimination from 6.63 — intermediate
6.64 and hydride anion and HO'Bu in DMSO

43

-941.9511334

ITIITIOIIIOIIIOOOIIIIOOOZIIIOITCOOOOOOIIIITOOOOOON

-4.29359
-2.91868
-2.07856
-2.65534
-4.02908
-4.85523
-4.92501
-2.49811
-4.45719
-5.92552
-0.59357
1.47608
2.14209
2.27087
3.55054
3.64351
1.75773
4.29888
4.02722
4.22815
5.38172
0.12012
1.89982
1.35463
-0.04687
-2.00828
-0.68879
-2.33873
-1.23986
-0.65182
0.17630
1.02173
1.69325
1.62351
0.38056
1.07028
0.46363
1.68297
1.73102
-0.69593
-1.31305
-0.07831
-1.35001

-0.35691
-0.37921
-1.15317
-1.91016
-1.89483
-1.11458
0.26078
0.23503
-2.49131
-1.09630
-1.15539
-1.44893
-1.12122
-1.75721
-1.10706
-1.73653
-2.00465
-1.40725
-0.84870
-1.97446
-1.39197
-1.46806
-0.48168
-0.78514
-0.83660
-2.50544
-0.61964
1.64316
2.80547

3.56344
3.20407
4.43327
4.23442
470619
5.27928
2.02249
1.14487
2.27698
1.75333
2.83628
1.96609
2.58524
3.67236

0.75613
0.97175
0.16410
-0.86135
-1.07378
-0.26747
1.38472
1.75888
-1.87147
-0.43680
0.34933
-0.59541
0.61272
-1.73318
0.65382
-1.66884
-2.65620
-0.46232
1.59267
-2.55091
-0.42078
-0.73212
2.89759
1.80107
1.59629
-1.49334
2.44130
-2.25097
-1.71740
-1.48464
-0.37781
-0.06678
0.77188
-0.93727
0.19293
-0.75513
-0.99531
-1.62482
0.07391
0.82352
0.58459
1.69057
1.08510

Hydride elimination from 6.63 — transition
state (2) in DMSO

43

-941.9382458

ITIOIIITIOIIIOOOIIIIOOOZIIIOIOOOOOOIIIIOOOOOON

-4.51461
-3.21494
-2.55143
-3.21848
-4.51995
-5.17344
-5.01001
-2.70329
-5.02584
-6.18570
-1.14524
0.91857
1.47860
1.77100
2.84627
3.10119
1.33954
3.65346
3.24203
3.73351
4.70467
-0.38565
1.07539
0.62745
-0.71460
-2.70176
-1.40851
-1.20793
-0.26556
1.05604
1.64544
297013
3.48607
2.77948
3.63120
0.73209
-0.21522
0.51223
1.20833
1.93158
0.99686
2.40449
2.59496

0.60183
0.13101
-0.51470
-0.67422
-0.21313
0.42822
111103
0.28916
-0.35325
0.79358
-0.99470
-1.28950
-1.75395
-1.19137
-2.09058
-1.52569
-0.83251
-1.97938
-2.43978
-1.43834
-2.23775
-0.91522
-2.30618
-1.87627
-1.47046
-1.16458
-1.53732
2.73899
2.75093
2.75462
277221
1.99487
2.02727
0.94763
2.42383
2.11397
2.65453
1.08168
2.10185
4.22182
4.78955
4.27397
4.69882

0.83251
0.99742
-0.05044
-1.26896
-1.43211
-0.38129
1.65137
1.94007
-2.38064
-0.50924
0.10570
-0.84559
0.37216
-1.97926
0.42856
-1.89902
-2.90772
-0.68119
1.37589
-2.77592
-0.62647
-0.98511
2.65705
1.55977
1.34859
-2.08510
2.17837
-1.25177
-1.15190
-1.12849
0.13789
0.10059
1.06665
-0.15593
-0.65891
1.18884
1.27130
0.89919
2.17501
0.56846
0.60159
1.55499
-0.15946

145



Appendix

Hydride elimination from 6.63 — product Scheme 6.13A

complex 6.65 and Hz and O'Bu anion in ) S o
(¢}

DMSO ? ’ 0

43 )ej@ HO'Bu %j@ S )j©

-941.9468177 N — Sy - SN
482143 -1.97082 0.19592 [:j/\ [:jii}kgB“ [:j/\

3.55797 -1.46360 0.48603 6.66 6.67 6.68
3.16329 -0.21133 0.00461 Hydride elimination from 6.66 — starting
4.06314 051731 -0.77992 species 6.66 and HO'Bu in DMSO

5.32871 0.01621 -1.06283 45

571334 -1.23139 -0.57585 -943.1293587

5.10724 -2.94769 0.56876
2.86667 -2.05527 1.07530
6.01693 0.59982 -1.66374
6.69830 -1.62511 -0.79834
1.80966 0.34910 0.30253
0.04219 1.62887 -0.39654
-0.68231 1.38774 0.79858
-0.56747 2.43643 -1.39486
-1.96381 1.95011 0.96566
-1.82016 297111 -1.21014
-0.01337 2.61576 -2.30996
-2.53283 2.72988 -0.01582
-2.49044  1.74047 1.89012
-2.26563 3.58185 -1.98787
-3.52264 3.15087 0.11879
1.28584 1.12494 -0.64364
-0.68072 0.33864 2.94057
-0.08795 0.55681 1.84990
1.19383 0.04618 1.52185
3.75570 1.48373 -1.16000
170635 -0.56214 2.25778
0.21948 -1.62265 -1.36272
-0.51945 -1.52865 -1.29777
-2.98781 -1.08576 -1.57410
-3.67476 -1.68873 -0.54860
-4.76257 -0.75519 0.03361
-5.33549 -1.22658 0.84106
-4.29339 0.15310 0.42645
-5.45936 -0.46535 -0.76000
-2.73055 -2.08109 0.61352
-1.95765 -2.76212 0.24323
-2.23606 -1.18859 1.01304
-3.26259 -2.57686  1.43455
-4.37634 -2.98069 -1.03109
-3.62933 -3.67201 -1.43473
-4.92228 -3.49183 -0.22932
-5.08452 -2.73987 -1.83043

-5.23735 -0.27394 -0.59614
-3.96667 -0.47743 -1.13464
-2.85164 0.17476 -0.60948
-3.03607 1.03916 0.47325
-4.30002 1.24833 1.01547
-5.40740 0.59037 0.48082
-6.09253 -0.78941 -1.01892
-3.83857 -1.15349 -1.97462
-4.42485 1.92637 1.85246
-6.39354 0.75200 0.90100
-1.46609 -0.06119 -1.16278
-1.56862 -0.48060 -2.18116
0.55913 -1.13162 -0.65825
1.44179 -1.92094 0.18160
1.16364 -0.61023 -1.85408
2.75875 -2.12377 -0.17749
2.50109 -0.84983 -2.18412
0.56126 -0.03935 -2.55133
3.32412 -159898 -1.35760
3.38248 -2.71272 0.49117
2.89449 -0.43235 -3.10792
436333 -1.77896 -1.60608
-0.70524 -0.91594 -0.28080
0.24402 -3.64201 1.33505
0.93253 -2.56167 1.45785
1.28368 -1.95994  2.64456
1.88426 -1.05791 2.65444
0.95847 -2.37902 3.59316
-2.17290 1.54908 0.89029
2.09105 2.38109 -1.07642
2.10343 2.49480 0.35317
0.70113 2.21858 0.89353
0.38264 1.20444 0.62785
0.68035 2.31388 1.98299
-0.01074 2.93251 0.46902
253080 3.92489 0.65178
257061 4.09315 1.73025
3.52076 4.11875 0.23176
1.82084 4.63181 0.21547
3.10195 1.49242 0.92888
410307 1.69105 0.53671
3.13435 1.56177 2.01971
281195 047286 0.65411
1.84930 1.46629 -1.29206
-0.98122 0.92627 -1.29984

ITIOIIIOIIIOOOIIIIOOOZIIITIOIOOOOOOIIIIOOOOOO

ITIIIIOIIIOIIIOOOIIIOOOZIIIOIOOOOOIOIIIIOOOOOONO
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Appendix

Hydride elimination from 6.66 — transition

state (1) in DMSO
45

-943.0712535
-2.96816
-1.78774
-0.97821
-1.36355
-2.53893
-3.34469
-3.59260
-1.49326
-2.83628
-4.26556
0.25058
0.42934
-1.60185
2.14615
3.43253
1.92286
4.46960
297328
0.91156
4.25294
5.46610
2.78506
5.07795
1.05953
3.48487
3.70203
4.16426
4.31413
4.38874
-0.73541
-2.10082
-2.80929
-3.09870
-3.89236
-3.29862
-4.16069
-4.81234
-3.94222
-4.19636
-3.38984
-4.87075
-1.80244
-1.23382
-2.00712
-1.18239

ITITITOIITOIIITOOOIIIITOOOZIIITIOILOOOOOIIOIIIIOOOOOON

-2.69682
-1.99552
-1.60934
-1.93096
-2.63228
-3.01525
-2.99035
-1.73731
-2.87698
-3.55746
-0.84433
-0.58526
1.64143
0.33568
0.04241
1.49924
0.92222
2.36577
1.73217
2.07562
0.69192
3.26676
2.74332
-0.49581
-2.32897
-1.23181
-1.07967
-0.09577
-1.95000
-1.61692
2.09023
2.80234
2.10073
0.81836
0.15219
0.27088
1.07661
2.98667
2.47193
3.89834
3.27328
1.71116
2.61307
1.16289
1.07749

-1.45585
-1.68319
-0.61276
0.69300
0.91887
-0.15468
-2.29138
-2.69552
1.93203
0.02615
-0.88645
-1.93748
-2.19435
-0.32007
0.16686
-1.06347
-0.14080
-1.35331
-1.38291
-0.89448
0.22074
-1.92592
-1.11458
0.02920
0.31745
0.94435
222742
2.65340
2.83592
1.51830
-1.53161
-0.65617
0.51502
0.20020
-0.43247
1.11000
-0.33378
1.44291
2.37575
1.68896
0.94034
1.24967
1.49782
2.17604
0.61042

Hydride elimination from 6.66 — intermediate
complex 6.67 in DMSO

45

-943.0842956

ITIITOIIIOIIIOOOIIIIOOOZIIIOIOOOOOIIOIIIIOOOOOON

-2.94408
-1.76638
-0.95756
-1.34051
-2.51243
-3.31803
-3.56833
-1.47384
-2.80759
-4.23663
0.27176
0.45165
-1.85358
2.17225
3.45212
1.96483
4.49807
3.02352
0.95953
4.29657
5.48938
2.84658
5.12799
1.07909
3.48587
3.70520
415710
4.30994
4.36978
-0.71191
-2.62543
-3.10956
-3.15993
-3.88567
-3.33081
-3.98401
-4.88419
-3.93413
-4.00608
-3.43112
-4.94460
-1.74045
-1.22264
-1.75789
-1.17374

-2.67901
-1.97331
-1.58562
-1.91086
-2.61825
-3.00159
-2.97307
-1.71194
-2.86635
-3.54770
-0.82056
-0.56197
1.61560
0.35198
0.05099
1.51615
0.92317
2.37543
1.75867
2.07711
0.68633
3.27700
2.73916
-0.47330
-2.32020
-1.22439
-1.07436
-0.09123
-1.94578
-1.59756
2.31243
2.81318
2.03563
0.71488
0.10678
0.13567
0.91069
2.87117
2.34789
3.82750
3.06722
1.76790
2.71278
1.18852
1.19989

-1.46906
-1.69657
-0.62589
0.67980
0.90544
-0.16798
-2.30453
-2.70854
1.91840
0.01259
-0.89928
-1.95060
-2.64167
-0.32387
0.17583
-1.07055
-0.12285
-1.35128
-1.40088
-0.87978
0.24852
-1.92641
-1.09262
0.01842
0.32869
0.95698
2.24392
2.67059
2.85506
1.50510
-1.34486
-0.64358
0.55201
0.28819
-0.43211
1.21045
-0.11175
1.56458
2.52105
1.72721
1.19735
1.05643
1.24270
1.98418
0.31446
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Hydride elimination from 6.66 — transition

state (2) in DMSO
45

-943.0712537
-2.96849
-1.78799
-0.97847
-1.36388
-2.53933
-3.34510
-3.59293
-1.49345
-2.83672
-4.26602
0.25032
0.42923
-1.60184
2.14583
3.43215
1.92268
4.46932
297319
0.91143
4.25280
5.46577
2.78507
5.07787
1.05919
3.48456
3.70149
4.16338
4.31307
438772
-0.73576
-2.10032
-2.80733
-3.09768
-3.89171
-3.29791
-4.16086
-4.81123
-3.94136
-4.19587
-3.38894
-4.86970
-1.80193
-1.23321
-2.00717
-1.18171

ITITITOIITOIIITOOOIIIITOOOZIIITIOILOOOOOIIOIIIIOOOOOON

-2.69734
-1.99622
-1.60983
-1.93109
-2.63225
-3.01540
-2.99102
-1.73830
-2.87668
-3.55748
-0.84486
-0.58628
1.64056
0.33542
0.04226
1.49874
0.92186
2.36511
1.73161
2.07502
0.69161
3.26592
2.74260
-0.49596
-2.32906
-1.23175
-1.07930
-0.09530
-1.94950
-1.61689
2.08961
2.80300
2.10155
0.81950
0.15295
0.27225
1.07815
2.98783
2.47336
3.89948
3.27443
1.71156
2.61332
1.16331
1.07779

-1.45564
-1.68312
-0.61277
0.69307
0.91907
-0.15440
-2.29112
-2.69551
1.93228
0.02654
-0.88659
-1.93770
-2.19466
-0.32023
0.16694
-1.06403
-0.14096
-1.35406
-1.38368
-0.89505
0.22072
-1.92699
-1.11531
0.02913
0.31811
0.94483
2.22797
2.65378
2.83673
151831
-1.53188
-0.65600
0.51501
0.19980
-0.43241
1.10950
-0.33480
1.44243
2.37533
1.68843
0.93950
1.25033
1.49880
2.17659
0.61133

Hydride elimination from 6.66 — product
complex 6.68 and Hz and HO'Bu anion in

DMSO
45

-943.0786893

ITITOIITIITIOIITOOOIIIITIOOOZIIIOITIOOOOOIIOIIIIOOOOOO

3.07899
2.23204
2.38035
3.39198
4.23763
4.08160
2.95635
1.44885
5.02102
4.74312
1.46123
0.72928
-0.78823
0.54388
0.94756
-0.81251
-0.03413
-1.77626
-1.11183
-1.38667
0.27551
-2.82328
-2.12862
1.51100
3.13925
2.41697
2.81702
2.11126
3.85283
3.50179
-1.52296
-4.27389
-4.68032
-4.15006
-3.05622
-4.45448
-4.52143
-6.22326
-6.57518
-6.63154
-6.61993
-4.16338
-4.52160
-4.49219
-3.06844

-3.99769
-2.91419
-1.74282
-1.66337
-2.74229
-3.91276
-4.90485
-2.97688
-2.67529
-4.75410
-0.61553
-0.75630
-2.44165
1.46020
2.80630
1.12976
3.78262
2.12112
0.09244
3.45336
4.82078
1.84436
423391
0.46024
2.73131
3.17994
3.96732
4.29059
4.27876
-0.74927
-2.34885
-2.61632
-1.31566
-0.42483
-0.46794
0.62413
-0.80380
-1.20331
-0.17075
-1.79594
-1.60728
-0.72052
-1.33103
0.31288
-0.74151

-0.72763
-0.94389
-0.19844
0.76521
0.97739
0.23308
-1.30716
-1.69299
1.72323
0.40318
-0.43995
-1.24565
0.20896
-0.00928
-0.06828
-0.08742
-0.23488
-0.24717
0.01680
-0.32552
-0.29311
-0.29693
-0.44917
0.23347
-0.98313
-0.02335
1.02675
1.78132
1.11568
1.33634
0.29592
0.32458
0.17176
1.31945
1.33857
1.22217
2.27730
0.16751
0.05870
-0.65763
1.10464
-1.15897
-1.99436
-1.32166
-1.16837
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€]

o

6.68

Cyclisation of 6.68 — starting species 6.68in

DMSO
29
-708.7846080
-4.29013
-2.90515
-2.10969
-2.71712
-4.09779
-4.88726
-4.89972
-2.43333
-4.56509
-5.96526
-0.64640
1.53684
2.19669
2.28047
3.58474
3.65669
1.74980
4.31651
4.09522
421126
5.39277
0.14161
1.25250
1.48779
1.19765
-2.09345
0.69616
1.45222
-0.27489

IITIIITOOO0OZIIITIOIOOOOOOIIIIOOOOOON

(¢}
S)
0 o

o

6.59

0.72485
0.75633
-0.20185
-1.19791
-1.23069
-0.26882
147314
1.53001
-2.00466
-0.29690
-0.12564
-0.78276
0.45935
-1.95682
0.47636
-1.91421
-2.90239
-0.68734
1.43346
-2.83298
-0.64016
-0.94650
2.46369
1.78957
2.13616
-1.93772
3.07367
1.47908
0.68191

-0.70348
-0.83984
-0.20762
0.56519
0.69857
0.06558
-1.19577
-1.43723
1.29611
0.17344
-0.36956
0.03370
0.09403
-0.14422
-0.07020
-0.31597
-0.15509
-0.27885
-0.02355
-0.46700
-0.39823
0.20111
-0.76015
0.30769
1.59841
1.05269
1.81614
2.42076
-1.00942

Cyclisation of 6.68 —transition statein DMSO

29
-708.7668121
-4.21948
-2.84346
-1.98817
-2.53313
-3.90873
-4.75617
-4.87350
-2.42246
-4.32315
-5.82813
-0.52180
1.61437
2.11657
2.54511
3.48945
3.91301
2.16635
4.39924
3.84517
4.60345
5.46490
0.25844
1.44500
1.17841
-0.00608
-1.86287
-0.71960
-0.05692
-0.23710

IITITOOO0OZIIIOIOOOOOOIIIIOOOOOON

0.65038
0.72995
-0.18163
-1.18088
-1.26168
-0.34620
1.36326
1.50829
-2.03947
-0.41007
-0.07294
-0.81541
0.48036
-1.84516
0.68571
-1.61795
-2.83168
-0.34992
1.68423
-2.43584
-0.16826
-1.09151
2.71887
1.65403
141171
-1.88745
2.22409
0.60962
0.63069

-0.69114
-0.87634
-0.25266
0.55727
0.74348
0.12151
-1.17987
-1.50555
1.37476
0.26787
-0.45335
-0.14551
0.16129
-0.36863
0.24388
-0.27779
-0.61352
0.03406
0.47837
-0.45391
0.10489
-0.14800
-0.22969
0.37644
1.09527
1.03224
1.18851
1.81922
-1.24633

Cyclisation of 6.68 — product 6.59in DMSO

29
-708.8185638
4.33215
2.96723
2.03292
249720
3.86349
4.78598
5.04198
2.61949
4.20775
5.84850
0.55090
-1.53530
-2.17683
-2.43743
-3.58717
-3.79342
-1.99105
-4.40243
-4.01112
-4.42535
-5.48081
-0.23858
-1.79151
-1.36108
0.10892
1.77470
0.69918
0.23987
0.40831

ITITOOO0OZIIIOIOOOOOOIIIIOOOOON

0.59416
0.77402
-0.06256
-1.08991
-1.27256
-0.43179
1.25096
157372
-2.07661
-0.57664
0.19523
-0.79846
0.49738
-1.93308
0.60838
-1.77981
-2.92119
-0.49152
1.60426
-2.66226
-0.39403
-1.00815
2.79616
1.64988
1.34040
-1.74966
2.24416
1.03357
0.56277

0.64822
0.84986
0.23323
-0.58829
-0.79468
-0.17847
1.13835
1.49776
-1.43574
-0.33621
0.41572
0.13176
0.01256
0.15084
0.02064
0.15206
0.19861
0.10411
-0.06573
0.19037
0.10860
0.24035
-0.45597
-0.29353
-0.50367
-1.05350
-0.33899
-1.55156
1.45105
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Appendix

Scheme 6.14B-C Deprotonation of 6.69 — transition statein
DMSO

49
)ﬁg OBu }’j@ -993.6790290
@ﬂ HO'BU @ﬂ -1.91139  2.79450 -1.14290
-1.46672 1.79217 -0.28820
230829 0.74415 0.09873
-3.60986 0.74908 -0.40142
-4.07205 1.74226 -1.25763
-3.21285 2.76987 -1.63266
-1.23911 3.59520 -1.42759
-0.45040 1.81041 0.09589
-5.08920 1.71773 -1.62711
-3.56691 3.54445 -2.30234
-1.80988 -0.32774 1.05669
228362 -0.16673 2.02815
-2.15523 -1.31069 0.72064
0.46551 -0.68227 0.21932
1.83985 -0.33557  0.20550
-0.02635 -1.43609 -0.86647
268019 -0.86470 -0.77652
0.82309 -1.91598 -1.85427
-1.08048 -1.66873 -0.93743
219062 -1.66200 -1.80509
3.72822 -0.57883 -0.75377
0.40480 -2.50324 -2.66431
285573 -2.04444 -2.56997
-0.37889 -0.31640 1.25535
1.83633 1.83584 1.11535
242427 074999 1.07955
370560 0.49194 1.70893
461122 0.66966 0.80870
391808 1.19979 2.51063
3.83257 -0.54586 2.01772
-4.99780 -0.78062 0.15849
555377 092030 -0.14672
6.59466 0.00496 -0.28875
793952 068125 0.02786
793408 1.04985 1.05788
8.78473 -0.00510 -0.09058
8.08940 1.53441 -0.64034
6.63692 -0.51903 -1.73483
5.69433 -1.01903 -1.97820
6.76743 0.31831 -2.42661
7.45483 -1.23005 -1.89201
6.42009 -1.19675 0.66036
723712 -1.91576 0.54600
6.39956 -0.85815 1.70070
547634 -1.71161 0.45543
0.09941 -0.00191 2.59069
1.09046 -0.43188 2.74106
0.15992 1.07488 2.77524
057322 -0.45479 3.32231

6.69 6.70
Deprotonation of 6.69 — starting species 6.69
and O'Bu anion in DMSO
49
-993.6862317

2.33914 2.46998 1.85356
1.75622 1.83461 0.76374
241549 0.80401 0.08575
3.68118 0.44171 0.54461
427956 1.06421 1.63495
3.60078 2.08374 2.29375
1.80655 3.26609 2.36027
0.76943 2.12979 0.41966
5.26366 0.75989 1.96750
4.06233 2.56945 3.14507
1.76844 0.14749 -1.12315
2.25046 053688 -2.02291
197198 -0.92830 -1.11678
-0.51814 -0.13389 -0.30583
-1.86457 0.30242 -0.18135
-0.09063 -1.17236 0.54900
-2.76077 -0.40320 0.63216
-0.98333 -1.81973 1.38952
0.94206 -1.49462 0.54710
-2.33026 -1.46685 1.41539
-3.80202 -0.07838 0.69354
-0.61785 -2.62100 2.02237
-3.02546 -1.98788 2.06241
0.34910 0.40655 -1.23496
-1.60913 2.61075 -0.58995
-2.32974 1.63169 -0.69042
-3.71104 1.72466 -1.27256
-4.47482 1.35272 -0.57114
-3.91743 2.75680 -1.55426
-3.76312 1.08159 -2.15723
4.80154 -1.09634 -0.43297
-591168 0.51514 0.76085
-6.56818 -0.57783 0.24576
-8.09575 -0.35044 0.20463
-8.31780 0.53306 -0.40271
-8.63964 -1.20478 -0.21523
-8.46839 -0.16862 1.21782
-6.30100 -1.84097 1.09636
-5.22722 -2.05227 1.10621
-6.62401 -1.66386 2.12730
-6.82277 -2.72714 0.71670
-6.09948 -0.88432 -1.19708
-6.60267 -1.75935 -1.62411
-6.29779 -0.02206 -1.84203
-5.01999 -1.06760 -1.20239
-0.10719 1.05054 -2.45534
-1.13234 0.74784 -2.67594
-0.07583 2.14188 -2.39148
0.51962 0.72013 -3.28549

ITIITIOIIITIOIIIOIIIOOOTIIITIOOOZIIIOIOOOOOIIOIIIIOOOOOONO
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Appendix

Deprotonation of 6.69 — products 6.70 and

HO'Bu anion in DMSO

49

-993.7021697

ITIOIITIIOIIIOIIITIOOOTIIIOOOZIIIOILOOOOOIIOIIIIOOOOOO

-1.38499
-1.14969
-2.15447
-3.39483
-3.64715
-2.63164
-0.59037
-0.17189
-4.62233
-2.82051
-1.87105
-2.31562
-2.38870
0.33199
1.73413
-0.26557
2.46950
0.49253
-1.33877
1.87573
3.53913
-0.00843
247674
-0.46319
1.95511
2.44855
3.58174
4.68669
4.11537
3.89921
-5.02220
5.22379
6.52089
7.17671
6.58155
8.18163
7.24860
7.31767
6.82934
7.38776
8.32821
6.39781
7.38270
5.80109
5.91057
0.04328
0.99553
0.19806
-0.66482

2.87009
1.63088
0.65805
0.98249
2.21673
3.16530
3.60647
1.39514
2.43693
412729
-0.67656
-0.65687
-1.47832
-1.13604
-0.91384
-1.54343
-1.21946
-1.81141
-1.67317
-1.67810
-1.04144
-2.13275
-1.89119
-0.96164
0.96015
-0.17778
-0.75236
0.48310
-0.25252
-1.74435
-0.40798
1.07525
0.49361
0.32686
-0.34555
-0.09152
1.29473
1.46551
1.60095
243725
1.08679
-0.86225
-1.30975
-1.54749
-0.74346
-1.06591
-1.59267
-0.08656
-1.64424

-0.26495
0.31897
0.37884

-0.16699

-0.75833

-0.80786

-0.29927
0.73643

-1.17433

-1.26950
1.05336
2.05238
0.51795
0.07769
0.08669

-1.13258

-1.06035

-2.26535

-1.19081

-2.23319

-1.03638

-3.17197

-3.10927
1.20478
1.51799
1.21040
1.74175
0.41186
2.54439
1.44489

-0.09598

-0.15207

-0.30644
1.06473
1.68852
0.96594
1.56694

-1.16651

-2.13449

-0.67195

-1.33586

-1.00298

-1.15906

-0.39378

-1.97437
2.56145
2.56120
3.02502
3.16121

@% . @fj@

6.69

6.70

Deprotonation of 6.69 — starting species 6.69
and O'Bu anion in benzene

49
-993.6470894
2.18800
1.65847
2.37702
3.64347
4.18968
3.45187
1.60754
0.66921
5.17622
3.86901
1.78564
2.28527
2.02765
-0.51497
-1.85589
-0.09769
-2.76263
-0.99956
0.93235
-2.33981
-3.80539
-0.64395
-3.04460
0.36780
-1.55933
-2.30639
-3.69871
-4.45898
-3.87400
-3.80655
4.85163
-5.73468
-6.54559
-8.03912
-8.24215
-8.71716
-8.25037
-6.30509
-5.26539
-6.47106
-6.96011
-6.28363
-6.91911
-6.46198
-5.23477
-0.07531
-1.09970
-0.04638
0.55673

ITIITIOIIITIOIIIOIIIOOOTIIIOOOZIIIOIOOOOOIIOIIIIOOOOOO

2.36083  1.94923
175276 0.81794
0.77880 0.11645
0.44982  0.59492
1.04551 1.72601
2.00614 2.40834
3.10948 2.47492
2.02475 0.46012
0.76374  2.07090
247010 3.29418
0.14380 -1.13272
0.57802 -2.00273
-0.92517 -1.15214
-0.20981 -0.37613
0.23421 -0.24802
-1.27669  0.44150
-0.48030 0.54383
-1.93744 1.26494
-1.60819 0.42927
-1.56896 1.29853
-0.14561 0.61359
-2.75985 1.87656
-2.09511 1.93109
0.36592 -1.28042
254035 -0.64558
1.58020 -0.73550
1.70454 -1.27887
1.37912 -0.54258
273477 -1.58715
1.03155 -2.13626
-1.00145 -0.41567

0.47561 0.74287
-0.52027 0.28036
-0.14840 0.43825
0.77216 -0.11780
-0.93290 0.07887
0.04203  1.49513
-1.84157 1.05299
-2.15575 0.91684
-1.66548 2.12026
-2.65802 0.72371
-0.80426 -1.22117
-1.60321 -1.62287
0.10925 -1.79814
-1.08988 -1.35782
0.99447 -251151
0.69195 -2.73434
2.08682 -2.45912
0.65290 -3.33549
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Deprotonation of 6.69 — transition statein

benzene
49
-993.6422758
-1.87745
-1.43370
-2.28543
-3.59238
-4.05411
-3.18374
-1.19514
-0.41213
-5.07667
-3.53380
-1.79127
-2.27780
-2.13772
0.49759
1.84125
0.04402
2.70173
0.90800
-0.98998
2.25001
3.72589
0.52141
2.92628
-0.36627
1.71462
2.36417
3.65093
456238
3.83989
3.77913
-5.00187
5.53294
6.56579
7.89754
7.82399
8.74755
8.08513
6.69001
5.75810
6.85417
7.51423
6.32962
7.13917
6.26444
5.38614
0.09656
1.10921
0.10414
-0.55052

ITIOIIIOIIIOIIIOOOTIIIOOOZIIITIOILOOOOOIIOIIIIOOOOOO

2.72660
1.73532
0.70512
0.72330
1.70475
2.71132
3.51094
1.75690
1.68646
3.47800
-0.36733
-0.21136
-1.34681
-0.70784
-0.26812
-1.53499
-0.75447
-1.97787
-1.85203
-1.61350
-0.38559
-2.62111
-1.96130
-0.36046
1.91789
0.87171
0.68480
0.77581
1.45091
-0.32786
-0.76816
0.88164
-0.03805
0.65002
1.08406
-0.04204
1.46166
-0.64723
-1.15772
0.15340
-1.36615
-1.18737
-1.92430
-0.79039
-1.69523
0.04478
-0.32431
1.13116
-0.40925

-1.21736
-0.34971
0.06303
-0.42039
-1.28876
-1.69337
-1.52270
0.02263
-1.64333
-2.37453
1.02418
1.99081
0.67902
0.20492
0.16017
-0.84012
-0.82640
-1.83291
-0.87688
-1.82231
-0.83347
-2.61602
-2.59415
1.24104
1.01831
1.00948
1.65908
0.77411
241142
2.04553
0.19916
-0.21132
-0.23345
0.12291
1.12432
0.10033
-0.58580
-1.64374
-1.90623
-2.37033
-1.71830
0.77000
0.73501
1.78751
0.54509
2.55570
2.72090
2.68954
3.31128

Deprotonation of 6.69 — products 6.70 and

HO'Bu anion in benzene

49

-993.6649597

ITIITIOIIITIOIIIOIIIOOOTIIITIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

-1.72628
-1.33905
-2.26940
-3.58993
-3.99607
-3.04925
-0.98301
-0.30039
-5.03179
-3.35387
-1.84070
-2.36085
-2.21250
0.46330
1.78422
0.03967
2.61516
0.88278
-0.96096
2.19045
3.61515
0.51017
2.85959
-0.42644
1.66255
2.31533
3.46377
4.93060
3.86120
3.86626
-5.10557
5.69049
6.76176
7.10240
6.25095
7.96104
7.34159
7.94228
7.68390
8.19438
8.81793
6.38429
7.21636
5.52135
6.12230
0.00590
1.02395
-0.01090
-0.65019

2.64279
1.59043
0.64153
0.80253
1.84603
2.77222
3.36320
1.51366
1.93757
3.58960
-0.51074
-0.41144
-1.44281
-1.00555
-0.50948
-1.99920
-1.05973
-2.51169
-2.40409
-2.05376
-0.65081
-3.27759
-2.44185
-0.58560
1.78222
0.70793
0.53806
0.88836
1.36975
-0.45384
-0.57011
0.99802
0.17395
0.49249
0.26700
-0.09612
1.55379
0.50839
0.30469
1.56737
-0.08800
-1.30248
-1.94897
-1.54098
-1.51787
0.10212
-0.19229
1.19266
-0.20280

-1.24787
-0.42457
0.00996
-0.40575
-1.22794
-1.65476
-1.56935
-0.10249
-1.52974
-2.29801
0.91102
1.86885
0.48095
0.18623
0.05475
-0.71786
-0.92416
-1.69395
-0.64547
-1.79892
-1.02237
-2.36559
-2.55799
1.18678
0.62714
0.80440
1.55139
0.06923
2.12434
1.71999
0.24615
-0.54066
-0.09677
1.36086
2.00755
1.69627
1.46352
-1.00157
-2.04348
-0.90889
-0.73281
-0.24350
0.04992
0.38349
-1.28281
2.39289
2.63987
2.29345
3.21334
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Table 6.9
o)

Radical anion 6.80 in DMSO

Neutral 6.69in DMSO 35
35 -760.6360878
-760.5580475

-1.28159 292099 1.34846
-0.47075 1.84238 1.01702
-1.00016 0.65891 0.49258
-2.38104 0.61684 0.30140
-3.21250 1.68403 0.62430
-2.65691 2.84220 1.15687
-0.83876 3.82322 1.75305
0.60273 1.91189 1.14984
-4.28031 1.61524 0.46125
-3.29946 3.67589 1.41326
-3.30856 -1.11024 -0.55715
-0.09955 -0.52611 0.14646
-0.53105 -1.41513 0.62346
-0.14663 -0.70099 -0.93346
1.28045 -0.44230 0.54767
2.23469 0.18996 -0.28266
1.82818 1.13168 -1.22130
3.64485 -0.14034 -0.16981
2.74029 1.86313 -2.00335
0.77153 1.35258 -1.32292
454328 0.74744 -0.85358
410843 1.69586 -1.75970
237932 258421 -2.72683
5.60317 0.58080 -0.70649
483536 2.29727 -2.29701
422621 -1.27000 0.49627
3.43661 -2.52164 0.83636
3.43290 -2.70287 1.91769
240862 -2.50622 0.47984
548414 -1.33347 0.71672
149760 -0.53977 1.98416
1.22014 -1.53661 2.34180
2.54962 -0.37562 2.20910
0.90599 0.19667 2.54148
3.95840 -3.36711 0.37692

117159 291478 -1.35050
0.39692 1.79919 -1.05438
0.96541 0.63198 -0.53866
2.34386 0.63423 -0.32314
3.13636 1.73911 -0.61173
2.54405 2.88513 -1.13258
0.70187 3.80519 -1.75025
-0.67450 1.83050 -1.21893
420336 1.70937 -0.43265
3.15798 3.74771 -1.36207
3.31460 -1.08076 0.50404
0.10841 -0.58845 -0.22601
0.50454 -1.44412 -0.78291
0.20766 -0.84492 0.83225
-1.29351 -0.46107 -0.55722
-2.17786 0.11159 0.34451
-1.70761 0.90016 1.41330
-3.57716 -0.05282 0.21581
-2.58790 1.53872 2.27296
-0.64412 1.04926  1.54950
-4.44414 0.64770 1.06088
-3.96658 1.44078 2.09212
-2.18769  2.14153  3.08020
-5.51064 051279 0.91895
-4.65090 1.95635 2.75365
-4.22614 -1.05657 -0.68456
-3.69737 -2.47242 -0.67154
-3.77441 -290892 -1.66778
-2.67948 -2.54373 -0.29411
-5.23879 -0.78360 -1.29844
-1.60837 -0.61690 -1.97276
-1.71214 -1.66758 -2.25759
-2.52963 -0.08735 -2.21793
-0.80659 -0.17886 -2.57418
-4.35511 -3.03815 -0.00457
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Neutral 6.69in benzene

35

-760.5528685

ITIITOOITOOIIIOOIOOOOZIITIOIIIIOOOOOON

1.17064
0.39581
0.96569
2.34506
3.13734
2.54411
0.69997
-0.67708
4.20513
3.15806
3.31647
0.10797
0.50997
0.20403
-1.29224
-2.18307
-1.72013
-3.57909
-2.60789
-0.65789
-4.45357
-3.98403
-2.21503
-5.51823
-4.67402
-4.21838
-3.68598
-3.77642
-2.66346
-5.21979
-1.60157
-1.70887
-2.52182
-0.79677
-4.33416

2.91392
1.80080
0.63368
0.63355
1.73630
2.88176
3.80483
1.83368
1.70376
3.74280

-1.07943

-0.58486
-1.44434
-0.83227
-0.46377
0.11612
0.91778
-0.05876
1.55806
1.07681
0.64475
1.44955
2.17159
0.50633
1.96898
-1.07102
-2.48741
-2.94187
-2.54903
-0.80533
-0.61381
-1.66372
-0.08306
-0.17651
-3.04155

-1.34787
-1.04477
-0.53082
-0.32293
-0.61900
-1.13880
-1.74537
-1.19925
-0.44559
-1.37400
0.50486
-0.21153
-0.75892
0.84937
-0.54826
0.34770
1.40785
0.21437
2.25910
1.54337
1.04718
2.07324
3.06177
0.89566
2.72573
-0.68716
-0.65231
-1.63928
-0.28505
-1.31608
-1.96492
-2.25367
-2.21159
-2.56355
0.03328

o o
L 0)
N
Sa

Radical anion 6.80 in benzene
35
-760.5987172
-1.27974 2.92331
-0.46954  1.84840
-1.00141 0.66291
-2.38346 0.61916
-3.21568 1.68247
-2.65734 2.84122
-0.83349 3.82712
0.60618 1.91911
-4.28473 1.60863
-3.29889 3.67354
-3.31652 -1.10828
-0.09505 -0.51724
-0.53540 -1.41169
-0.13149 -0.67393
1.27689 -0.43700
2.24630 0.19544
1.85441 1.15446
3.64908 -0.15210
2.77914 1.88368
0.80025 1.38804
456255 0.73286
414505 1.69403
243246 2.61605
5.61783 0.55002
488392 2.29181
421975 -1.29083
3.41095 -2.53918
3.39799 -2.72612
2.38714 -2.51298
5.46387 -1.36608
1.48624 -0.53031
1.18120 -1.51848
2.54354 -0.39708
0.91705 0.22543
3.93566 -3.38245
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1.33531
0.99360
0.47487
0.30102
0.63392
1.16087
1.73281
1.10698
0.48135
1.42498
-0.55460
0.12097
0.58148
-0.96243
0.53460
-0.28947
-1.21444
-0.16559
-1.98363
-1.31995
-0.83299
-1.72959
-2.70267
-0.67239
-2.25510
0.49928
0.82168
1.90222
0.45224
0.73638
1.97019
2.33234
2.19225
2.52787
0.36247
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5 poes

Enolate anion 6.70 in DMSO Radical dianion A32 in DMSO
34 34
-760.0540185 -760.1608524

110317 2.95839 -1.21223
0.34944 181571 -0.97215
0.93793 0.63535 -0.51100
2.31536 0.65403 -0.29513
3.08908 1.78556 -0.52685
247607 294464 -0.99176
0.61775 3.85860 -1.56958
-0.72282 1.82904 -1.13443
415660 1.76629 -0.34843
3.07381 3.82903 -1.17678
3.32002 -1.08871 0.43335
0.09410 -0.61069 -0.25803
0.50511 -1.42861 -0.86055
0.20993 -0.91637 0.78614
-1.30606 -0.48919 -0.57416
-2.20050 0.03460 0.35991
-1.71345 0.76590 1.46304
-3.59808 -0.15726 0.24979
-2.57206 1.31749 2.40536
-0.64908 0.93206 1.57414
-4.43539 0.44762 1.18760
-3.94905 1.17864 2.26694
-2.15581 1.87252 3.23881
-5.50547 0.29998 1.07479
-4.62828 1.61458  2.98990
-4.27713 -1.02947 -0.79815
-4.09119 -2.38033 -0.67816
-455271 -3.06408 -1.38395
-3.44126 -2.78461 0.08817
-4.99815 -0.41656 -1.66733
-1.62969 -0.60499 -1.98951
-1.73882 -1.64958 -2.29449
-2.56231 -0.08776 -2.21003
-0.83169 -0.14374 -2.58152

-0.08793 3.88895 -0.46274
-0.51017 2.56010 -0.50459
0.41306 1.51192 -0.41907
173347 1.88821 -0.29312
2.20806 3.17555 -0.24215
1.26180 4.20397 -0.33187
-0.82136 4.68372 -0.53236
-1.56625 2.32683 -0.60049
3.26496 3.39481 -0.13841
158291 5.23899 -0.29935
4.06952 -1.34618 0.20229
0.00211 0.04343 -0.46170
0.57196 -0.44550 -1.25831
0.30973 -0.44240 0.46822
-1.40012 -0.20127 -0.70118
-2.31284 -0.19776 0.35285
-1.95134 0.36198 1.59611
-3.60717 -0.75748 0.22363
-2.84376 0.40830 2.65914
-0.96769 0.79613 1.72584
-4.49556 -0.64979 1.29393
-4.13807 -0.08057 2.51199
-2.52575 0.84918 3.59757
-5.48959 -1.06749 1.16352
-4.84656 -0.03427 3.33042
-4.10417 -1.54433 -0.98245
-3.47595 -2.73512 -1.23176
-3.78464 -3.35557 -2.06743
-2.62370 -3.04630 -0.64004
-5.10289 -1.04414 -1.61810
-1.82033 -0.04486 -2.08653
-1.67056 -0.96348 -2.66083
-2.87676 0.21640 -2.13601
-1.24481 0.76353 -2.55067

ITIOOIIOOIIIOOITIOOOOZIIO IIIIOOOOOO
IITOOIITIOOIIITIOOIOOOOZIITIO IIIITOOOOON
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Me

g@@

Enolate anion 6.70 in benzene

34
-760.0128981
1.09738
0.34622
0.93858
2.31605
3.08877
247170
0.60754
-0.72761
4.15725
3.06700
3.32796
0.08851
0.50220
0.20165
-1.30407
-2.20638
-1.72297
-3.60158
-2.58537
-0.65982
-4.44071
-3.95935
-2.17301
-5.50859
-4.64240
-4.27742
-4.21461
-4.68783
-3.69416
-4.85424
-1.62784
-1.74306
-2.55995
-0.82479

ITIOOIIOOIIIOOITIOOOOZIIO IIIIOOOOOO

2.96578
1.82122
0.63743
0.65793
1.79103
2.95270
3.86807
1.82968
1.76895
3.83978
-1.09211
-0.60794
-1.42409
-0.91531
-0.47543
0.03111
0.74641
-0.16744
1.26945
0.92174
0.40528
1.11579
1.81163
0.25093
1.52780
-0.98861
-2.35012
-3.00029
-2.79474
-0.31951
-0.61240
-1.66224
-0.09832
-0.16359

-1.17597
-0.94106
-0.49306
-0.28593
-0.51229
-0.96380
-1.52217
-1.09364
-0.33986
-1.14501
0.41862
-0.24737
-0.85135
0.79705
-0.57001
0.36981
1.48373
0.25163
2.44004
1.59618
1.20492
2.30127
3.28422
1.08361
3.03511
-0.84479
-0.69650
-1.42517
0.14299
-1.76686
-1.98389
-2.26946
-2.21427
-2.58072

R

Radical dianion A32 in benzene
34
-760.0619544
-0.86869 0.38184
0.32970 0.07187
0.32681 -0.45906
-0.91809 -0.64967
-2.12851 -0.36316
-2.09366 0.17177
-0.84187 0.79127
1.28364 0.23667
-3.08269 -0.53119
-3.03037 0.41252
-6.24127 0.04238
1.60859 -0.79982
1.48547 -1.79534
1.72572 -0.10370
2.81324 -0.80106
3.62290 0.33097
3.06359 1.60435
5.00123 0.24471
3.82937 2.75937
2.00624 1.69193
5.72994  1.42472
5.17210 2.68091
3.36234 3.72167
6.78144  1.33329
5.77515 357721
5.78312 -1.05826
6.00580 -1.76452
6.56924 -2.69176
5.60057 -1.42374
6.18349 -1.33379
3.00733 -1.97024
3.36365 -2.82830
3.74304 -1.76336
2.05582 -2.23022

IITOOIITIOOIIITIOOIOOOOZIITIO IIIITOOOOON

1.54492
0.90057
-0.39382
-0.95517
-0.37665
0.91697
2.54825
1.39379
-0.86614
1.40874

0.05047
-1.14733
-1.59014
-1.98266
-0.35876
-0.27381
-0.50383
0.03115
-0.40825
-0.72653
0.16718
-0.05339
-0.58969
0.42209
0.03707
0.18873
-0.96666
-0.93897
-1.91181
1.36947
0.48072
-0.09903
1.25663
0.96071
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Appendix

Scheme 6.16B
©

6.77

H atom abstraction 6.77 — starting species

6.77 in DMSO

33

-748.6003293
-4.13227
-2.81680
-2.30591
-3.24156
-4.59558
-5.04608
-4.46101
-2.90046
-5.30040
-6.09802
-0.83806
-0.62654
-0.60023
1.32874
2.47003
1.45782
3.70788
2.68842
0.56369
3.82849
4.58690
2.75861
4.80035
0.01516
1.57793
2.39134
3.20463
3.85361
3.20768
-0.11131
-1.11379
0.04630
0.61502

IITIIOITOOOZIIIOIOOOOOIIOIIIIOOOOOON

s

6.81

1.19690
1.04009
0.05521
-0.85698
-0.74533
0.27272
1.99584
-1.66371
-1.46484
0.35261
-0.02742
-0.98364
0.77586
0.61456
-0.19974
2.00155
0.42270
2.59745
2.60767
1.80176
-0.20638
3.67419
2.24986
0.13415
-2.18830
-1.71554
-2.42287
-1.91802
-3.50773
-0.97044
-0.94135
-1.94801
-0.84267

0.77983
0.42253
-0.39807
-0.89875
-0.58005
0.25457
1.43497
-1.54054
-0.98008
0.50405
-0.74943
-1.24943
-1.45228
0.13190
0.00320
-0.00869
-0.20283
-0.25348
0.10042
-0.33338
-0.29423
-0.35866
-0.50701
0.42444
-0.92643
-0.05384
0.79398
1.49826
0.77014
1.36681
1.80280
0.89635
2.16983

H atom abstraction 6.77 — transition statein

DMSO
33

-748.5874472

ITIOITOOO0OZIIIOIOOOOOIIOIIIIOOOOOONO

-3.25610
-2.21373
-2.19194
-3.26499
-4.32784
-4.32752
-3.25278
-3.26788
-5.15692
-5.15583
-1.01399
-1.20361
-0.91559
0.95814
2.28286
0.37999
2.95133
1.08180
-0.64078
2.37539
3.96807
0.60308
2.93344
0.23587
3.14215
3.05891
3.61041
3.47980
4.19300
0.15854
-0.89872
-0.02789
0.98674

-0.84811
-0.97949
-0.31976
0.51434
0.66148
-0.01503
-1.37273
1.05187
1.31086
0.10694
-0.53337
-1.43267
0.29945
0.37039
0.23029
1.64907
1.37523
2.77363
1.77543
2.64289
1.25903
3.74534
3.50994
-0.74936
-1.67934
-1.08134
-1.48385
-0.90364
-2.39810
-1.90893
-1.72802
-2.81389
-2.01423

1.51199
0.60979
-0.60589
-0.93225
-0.04262
1.17570
246174
-1.87643
-0.29912
1.86517
-1.55586
-2.15184
-2.25220
-0.37787
0.10730
-0.40701
0.54211
0.01582
-0.74219
0.50125
0.90062
-0.02763
0.83460
-0.84427
-1.04177
0.08715
1.27833
2.18263
1.32713
-0.02109
0.63108
-0.60325
0.67248
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H atom abstraction 6.77 — product 6.81 in

DMSO
33
-748.6348906
-3.49171
-2.29102
-2.28151
-3.49183
-4.69100
-4.69399
-3.48574
-3.49314
-5.62299
-5.62700
-0.99511
-1.12323
-0.81371
1.03773
2.41602
0.49483
3.17656
1.28454
-0.56380
2.63714
4.23524
0.83419
3.26245
0.19146
3.40832
3.16629
3.54799
4.10323
3.28553
0.31586
1.14378
-0.23041
-1.35599

IITIIOITOOOZIIIOITIOOOOOIIOIIIIOOOOOON

0.45919
0.09820
-0.39511
-0.52527
-0.16438
0.33020
0.84038
-0.91365
-0.27091
0.61010
-0.78043
-1.77450
-0.09186
0.30034
0.18094
1.58048
1.34753
2.71963
1.68749
2.61220
1.24421
3.69055
3.49485
-0.82156
-1.47166
-1.13190
-1.78173
-2.71272
-1.39098
-1.90774
-1.93634
-2.79957
0.19430

1.48549
0.87707
-0.42580
-1.11003
-0.50551
0.79711
2.50016
-2.12410
-1.04855
1.27189
-1.13790
-1.57849
-1.96633
-0.22218
0.05991
-0.43951
0.15239
-0.36934
-0.64389
-0.06034
0.37035
-0.54201
0.00274
-0.29952
1.46136
0.24684
-0.89536
-0.83896
-1.87062
0.54028
1.22978
0.26701
1.41801

CSe

6.81

4 :7' o0

o

A33

Srnl cyclisation 6.81 — transition statein

DMSO
33
-748.6199687
-3.33798
-2.18570
-2.25883
-3.50257
-4.65402
-4.57447
-3.26786
-3.56853
-5.61290
-5.47017
-1.01786
-1.17489
-0.88716
1.03475
2.40232
0.51017
3.13384
1.28466
-0.53123
2.60738
4.16317
0.84527
3.21179
0.20251
3.97694
3.10590
2.66725
3.13298
2.15501
0.50361
0.82893
-0.14655
-1.22155

ITIOITOOO0OZIIIOIOOOOOIIOIIIIOOOOOO

0.39382
0.01891
-0.38226
-0.40145
-0.02692
0.37203
0.70398
-0.71530
-0.04815
0.66219
-0.79239
-1.79515
-0.12584
0.29856
0.19374
1.58034
1.37365
2.72160
1.68467
2.62952
1.27109
3.68851
3.52027
-0.81573
-1.19247
-1.11528
-2.18565
-3.15617
-2.01756
-1.97702
-1.84893
-2.81721
0.03628

1.61348
0.92489
-0.40736
-1.04156
-0.35694
0.97624
2.64989
-2.07926
-0.86202
1.51287
-1.18521
-1.59522
-2.04234
-0.34941
0.04282
-0.62584
0.21714
-0.49440
-0.90706
-0.05067
0.54439
-0.71369
0.07332
-0.40505
1.18630
0.24676
-0.52998
-0.38427
-1.46801
0.31246
1.34016
0.09996
1.42168
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Srn1 cyclisation 6.81 — product A33 in DMSO

33

-748.6938199

ITIOITOOOZIIIOIOOOOOIIOIIIIOOOOOONO

-3.01829
-1.94970
-2.17258
-3.48676
-4.55461
-4.32299
-2.82757
-3.67289
-5.56733
-5.15292
-1.04195
-1.29591
-1.00295
1.01813
2.30809
0.57045
3.06263
1.35117
-0.40939
2.59514
4.03239
0.97155
3.20072
0.27861
3.99634
2.83888
1.99042
2.17325
2.29659
0.51007
0.15350
-0.07252
-0.93615

0.45070
0.10432
-0.30007
-0.35082
-0.00247
0.40041
0.76242
-0.66946
-0.04844
0.67049
-0.69370
-1.65951
0.01928
0.33186
0.15256
1.61073
1.33316
2.75435
1.75099
2.59816
1.20587
3.73784
3.46979
-0.81654
-1.33312
-1.13834
-2.33985
-3.13280
-2.72850
-1.99524
-1.83468
-2.81795
0.16073

1.68042
0.85439
-0.46083
-0.93332
-0.11357
1.20018
2.70110
-1.95491
-0.49751
1.84257
-1.40350
-1.85091
-2.23268
-0.51542
0.11682
-0.81546
0.40243
-0.53402
-1.25608
0.08155
0.86954
-0.78379
0.31058
-0.82995
0.89284
0.39170
0.02773
0.75953
-0.95297
-0.00033
1.02821
-0.42175
1.23351

6.77

Me
6.78

Srn1 cyclisation 6.77 — starting species 6.77

in DMSO
33

-748.6017885

ITITIOIITOOOZIIITIOITIOOOOOIIOIIIIOOOOOO

-3.58497
-2.32613
-2.01264
-3.09389
-4.39768
-4.64829
-3.75999
-2.90822
-5.21983
-5.66226
-0.58992
-0.58702
-0.16748
1.62403
2.02873
2.58420
3.37077
3.92673
2.28628
4.32396
3.67555
4.65096
5.36329
0.24853
0.87422
1.09035
0.62482
0.88157
-0.03153
-0.05506
-1.10609
0.10489
0.55634

1.23402
0.81357
-0.38378
-1.22640
-0.85289
0.36862
2.19156
-2.18403
-1.52255
0.65413
-0.74580
-1.66619
0.06057
-0.64130
0.69534
-1.65779
0.95130
-1.37370
-2.68568
-0.06701
1.98071
-2.18041
0.16400
-0.92203
2.18813
1.87863
2.52339
2.17483
3.38282
-2.17199
-2.16120
-3.05696
-2.26760

0.50896
0.15848
-0.45232
-0.73056
-0.39986
0.21766
0.98689
-1.20848
-0.62291
0.47462
-0.80212
-1.40845
-1.39881
0.16007
-0.04826
0.13688
-0.32223
-0.11083
0.30375
-0.35745
-0.48278
-0.12210
-0.56120
0.38862
1.38239
0.15598
-0.95945
-1.95246
-0.86446
1.06539
1.36204
0.42935
1.96350
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Srn1 cyclisation 6.77 — transition statein

DMSO
33
-748.5990491
-3.40678
-2.17026
-1.93485
-3.02070
-4.28611
-4.48239
-3.55806
-2.87461
-5.11705
-5.46658
-0.54886
-0.60841
-0.09797
1.65227
1.89079
2.72347
3.18495
4.01498
2.54973
4.24819
3.36442
4.83044
5.24737
0.32101
0.77148
0.82800
0.04972
0.19271
-0.63832
0.16346
-0.88180
0.42167
0.78210

ITIIOIITOOO0OZIIIOIOOOOOIIOIIIIOOOOON

1.36530
0.85432
-0.49576
-1.36792
-0.88516
0.47681
2.42994
-2.43148
-1.57422
0.85087
-0.98756
-1.97245
-0.29111
-0.63568
0.74724
-1.52902
1.18215
-1.07103
-2.59269
0.28761
2.24880
-1.78152
0.65212
-1.07787
2.11378
1.78647
2.29664
1.98481
3.10991
-2.35025
-2.45737
-3.21579
-2.36996

0.04122
-0.29235
-0.50101
-0.37328
-0.03424
0.17531
0.19469
-0.54419
0.06324
0.43725
-0.84279
-1.33163
-1.54688
0.11220
-0.01647
0.01236
-0.29586
-0.24246
0.12433
-0.41499
-0.39086
-0.31788
-0.62366
0.34102
1.54631
0.31183
-0.70312
-1.72999
-0.50229
1.02493
1.32425
0.39512
1.92321

Srn1 cyclisation 6.77 — product 6.78in DMSO

33

-748.6670331

ITIOIITOOO0OZIIIOIOOOOOIIOIIIIOOOOOONO

2.95787
1.85409
1.88541
3.00966
410612
4.07410
2.94683
3.02545
497574
4.92049
0.63948
0.87288
0.21994
-1.59823
-1.66647
-2.77357
-2.97452
-4.04357
-2.69584
-4.12393
-3.04176
-4.93309
-5.09030
-0.35740
-0.69001
-0.56404
0.66430
0.34790
0.99291
-0.36045
0.65895
-0.69286
-1.00274

1.40855
0.75931
-0.63931
-1.35001
-0.69149
0.69152
2.49079
-2.43011
-1.25488
1.21516
-1.34340
-2.37664
-0.86235
-0.66753
0.77410
-1.41284
1.32148
-0.83264
-2.49347
0.55357
2.39391
-1.45093
1.03319
-1.34437
2.85996
1.70821
1.54150
1.12905
2.56542
-2.59636
-2.80423
-3.45837
-2.51363

-0.15517
0.39822
0.52352
0.11163

-0.44471

-0.58514

-0.24150
0.22391

-0.76305

-1.01513
0.99464
1.27923
1.87900
0.07743

-0.01274
0.10614

-0.19740
-0.00230
0.16572

-0.17872

-0.33613
0.01638

-0.30057
-0.08113
-0.55717

-0.01184
0.89808
1.86157
1.08946
-0.81633

-1.15510
-0.21674
-1.69370
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Me

Neutral 6.75

33

-748.5884117

ITIOITOOOZIIITIOITIOOOOOIIOIIIIOOOOOONO

3.04806
1.86468
1.79792
292181
4.10299
4.16347
3.10054
2.86968
4.96882
5.07709
0.49598
0.68146
0.02377
-1.67024
-1.68171
-2.89174
-2.88263
-4.08673
-2.90771
-4.08822
-2.87068
-5.01973
-5.01746
-0.43937
-0.34289
-0.43466
0.66873
0.26623
0.98028
-0.47932
0.53490
-0.85457
-1.10434

-1.38735
-0.78877
0.60921
1.37327
0.76875
-0.61483
-2.46822
2.45336
1.37552
-1.09627
1.26968
2.29386
0.74616
0.63501
-0.77066
1.31199
-1.46177
0.61359
2.39323
-0.77466
-2.54618
116211
-1.31925
1.30592
-2.23742
-1.58168
-1.64565
-1.36307
-2.69052
2.60771
2.87156
3.40450
2.55818

0.00123
-0.42655
-0.52760
-0.22202
0.20234
0.31871
0.07693
-0.31644
0.44008
0.64707
-0.90450
-1.24513
-1.73878
0.05914
0.01954
-0.00656
-0.12241
-0.15087
0.05231
-0.22437
-0.13112
-0.20838
-0.33656
0.23614
1.27771
0.26482
-0.78669
-1.76101
-0.83399
0.88600
1.19266
0.22835
1.77807

©
N

Me
6.75

HOBu

N

Me
6.79

Deprotonation 6.75 — starting species 6.75
and O'Bu anion in DMSO

47

-981.7268409

ITIITIOIIITIOIIITIOOOIIIOIIOOOZIIIOILOOOOOIIOIIIIOOOOOON

0.50269
-0.31472
-1.69754
-2.23048
-1.40891
-0.03775

157189
-3.30155
-1.83929

0.61177
-2.60338
-3.64603
-2.41353
-2.05159
-0.98240
-2.66485
-0.62395
-2.26125
-3.47963
-1.25378

0.19290
-2.75687
-0.95502
-2.46401

0.30952
-0.11924

0.30989

0.06639

1.40565
-3.35617
-3.34507
-4.39081
-3.00819

3.45405

3.97309

3.35462

227411

3.52120

3.78080

3.68900

4.07691

4.14663

2.60835

5.50380

573731

5.97560

5.94346

2.97545
1.84961
2.01813
3.30404
4.42502
4.25891
2.82496
3.42953
5.41860
5.12365
0.81627
1.15277
0.35002
-1.48016
-1.64840
-2.63106
-2.92374
-3.89410
-2.53915
-4.05380
-3.01311
-4.76545
-5.04190
-0.20097
-0.40284
-0.49968
0.47706
0.05847
0.57707
-0.01627
1.03934
-0.30367
-0.59442
0.84966
-0.30491
-1.56313
-1.58480
-1.53178
-2.49463
-0.38644
-1.30425
0.47158
-0.34304
-0.37993
-0.35479
0.48843
-1.28828

0.01083
-0.08191
-0.24993
-0.30489
-0.20412
-0.04787
0.12691
-0.43058
-0.24931
0.02602
-0.42041
-0.44225
-1.39121
0.27782
-0.63183
0.79983
-1.06928
0.38506
150612
-0.56537
-1.77752
0.79804
-0.89169
0.62196
-2.17462
-1.04015
0.04041
1.02029
-0.04499
1.75246
2.02891
1.52068
2.60876
-0.17901
0.35639
-0.30140
-0.12589
-1.38317
0.08868
1.87435
2.33139
2.37728
2.04380
0.15835
-0.91100
0.62923
0.58677
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Appendix

Deprotonation 6.75 — transition statein

DMSO
47

-981.7162527

ITIOIIITIOIIITIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

0.55625
-0.22127
-1.61227
-2.17661
-1.38708
-0.01622

1.62632
-3.24905
-1.84202

0.60898
-2.50376
-3.54496
-2.28304
-1.93628
-0.81731
-2.53028
-0.38823
-2.05395
-3.38473
-0.99253

0.45953
-2.53617
-0.63711
-2.41637

0.19192
-0.05100

0.38817

0.13751

1.72317
-3.38394
-3.43611
-4.39059
-3.06720

3.00095

3.70060

3.24098

2.18537

3.35882

3.81909

3.46744

4.00522

3.80430

2.39986

5.19996

5.38531

5.54455

5.78874

2.99815
1.84940
1.99847
3.27239
4.41036
4.27003
2.87433
3.37726
5.39409
5.14730
0.78639
1.12352
0.32978
-1.51245
-1.65911
-2.67808
-2.92633
-3.93496
-2.60759
-4.07426
-2.99956
-4.81551
-5.05616
-0.24549
-0.27350
-0.44065
0.47428
0.05201
0.58721
-0.09651
0.95910
-0.42965
-0.65619
0.79349
-0.30631
-1.60787
-1.79683
-1.52023
-2.47168
-0.43760
-1.29107
0.47234
-0.56579
-0.11408
-0.03277
0.80732
-0.95006

0.07557
-0.08300
-0.26448
-0.28192
-0.12198
0.05857
0.20761
-0.41917
-0.13610
0.18346
-0.47623
-0.53240
-1.44423
0.24550
-0.61058
0.75892
-0.99310
0.40063
1.41964
-0.48934
-1.66716
0.81036
-0.77625
0.55958
-2.24632
-1.05015
0.00670
0.98374
-0.07039
1.62977
1.90154
1.33951
2.51074
-0.13007
0.37529
-0.30812
-0.09298
-1.39255
0.03574
1.89115
2.31685
2.39638
2.09155
0.11708
-0.95789
0.59542
0.50907

Deprotonation 6.75 — products 6.79 and

HO'Bu in DMSO

47

-981.7275513
-1.38218
-0.28886
0.99252
112718
0.02014
-1.23592
-2.36325
2.11225
0.14398
-2.10199
2.22626
3.10374
2.15968
2.39528
1.34893
3.31770
1.28833
3.21436
4.13338
2.20783
0.48362
3.94347
2.13545
2.48340
0.28386
0.33395
-0.35100
-0.18507
-2.22025
3.37945
3.13064
4.43873
3.24686
-3.16299
-3.70537
-2.90551
-1.86492
-2.92359
-3.32507
-3.65923
-4.09237
-4.22161
-2.62440
-5.14733
-5.17611
-5.70691
-5.63627

ITIOIIITIOIIITIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

2.56355
1.72115
2.30863
3.69446
4.52053
3.95062
2.11521
4.13790
5.59703
4.58235
1.43984
2.09481
0.95308
-0.94356
-1.45886
-1.85920
-2.81713
-3.22241
-1.51024
-3.71558
-3.17478
-3.89957
-4.77560
0.42145
-0.25293
-0.46749
0.23642
-0.15246
-0.28485
0.85939
1.89056
0.82520
0.24937
-0.50124
-1.19642
-2.47704
-2.23167
-3.11027
-3.04069
-0.29616
-0.80249
0.62294
-0.02928
-1.53021
-2.15850
-0.61339
-2.06441

-0.08239
0.13253
0.28378
0.24659
0.04509

-0.12698

-0.20669
0.36383
0.01398

-0.29214
0.50390
0.54669
1.47882

-0.23511
0.57818

-0.77161
0.85995

-0.50384

-1.39192
0.31818
1.49564

-0.93541
0.52962

-0.52272
2.33664
1.09296
0.09701
-0.90712
0.57623

-1.57481

-1.83173

-1.27932

-2.46995
0.78211
-0.34009
-0.58967
-0.81960
0.30116
-1.42726
-1.57673
-2.44353

-1.39238
-1.80888
0.02116
0.91487
0.22255
-0.79701
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Appendix

S)
N

Me
6.75

Deprotonation 6.75 — starting species 6.75

HO'Bu

o]

N
© Me
6.80

and O'Bu anion in DMSO

47

-981.7280946

ITIOIIIOIIIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

3.91574
2.64768
2.21140
3.06057
4.32720
4.75579
4.24953
2.72217
497230
5.73788
0.81294
0.73780
0.08730
-0.65711
-0.76790
-1.67631
-1.93426
-2.80578
-1.60916
-2.96053
-1.99670
-3.58883
-3.85365
0.42595
0.20292
0.37498
1.78457
1.72786
2.24297
0.70871
1.72162
0.01425
0.66117
-1.01047
-2.34304
-2.82133
-2.24498
-2.64909
-3.88571
-2.62503
-3.67472
-2.37174
-1.99953
-3.21732
-3.06702
-2.91408
-4.28668

-0.11221
-0.35110
0.40250
1.36311
1.59433
0.85338
-0.69226
1.93935
2.34588
1.02119
0.23377
0.78812
0.71449
-1.68425
-1.47684
-2.40325
-1.84876
-2.80506
-2.60125
-2.50690
-1.65126
-3.33843
-2.80847
-1.15597
-0.36026
-0.99158
-1.43916
-2.28704
-1.77343
-1.61608
-1.30764
-1.19389
-2.70452
2.52026
2.47556
3.82551
4.06193
4.62108
3.82198
1.37817
1.35769
0.39679
1.54605
2.16120
2.93108
1.19658
2.11376

-1.10856
-0.58037
0.52009
1.06702
0.53530
-0.55925
-1.96264
1.92265
0.97518
-0.98585
1.07273
2.01568
0.39989
0.64802
-0.74579
1.29609
-1.41874
0.59711
2.35792
-0.75768
-2.48312
1.12456
-1.29034
1.32974
-2.59061
-1.56544
-1.18409
-0.49935
-2.11723
2.67767
2.94122
3.41693
2.72514
-0.36242
-0.03251
0.55104
1.45138
-0.18120
0.81411
1.02136
1.33806
0.60770
1.90487
-1.26846
-2.03235
-1.68945
-1.03085

Deprotonation 6.75 — transition statein

DMSO
47

-981.7140300

ITIOIIITIOIIITIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

3.92765
2.60433
2.14085
3.06056
4.37663
4.82346
4.25958
2.72532
5.05557
5.84732
0.71936
0.66094
-0.04542
-1.00087
-0.89723
-2.19207
-1.98614
-3.25000
-2.30536
-3.16791
-1.86865
-4.16056
-4.00144
0.04910
0.46693
0.40071
1.65958
1.37835
2.15707
0.08600
1.10489
-0.58393
-0.18667
-0.67320
-1.90645
-2.13548
-1.34101
-2.11434
-3.09860
-1.94565
-2.90143
-1.81442
-1.14287
-3.04383
-3.02984
-2.90395
-4.02508

-0.82851
-0.75629
0.38675
1.42725
1.35310
0.21636
-1.71793
2.31290
2.17843
0.14247
0.57039
1.39300
1.17705
-1.21141
-1.53363
-1.56435
-2.07742
-2.13616
-1.34803
-2.38157
-2.29873
-2.37738
-2.82203
-0.58153
-1.22818
-1.46688
-1.90022
-2.41004
-2.61655
-0.59915
-0.37453
0.15304
-1.58316
1.91135
237772
3.79880
4.46240
3.79168
4.20506
2.41502
2.81077
1.40843
3.05008
1.46915
1.42000
0.45769
1.83699

-0.65598
-0.22571
0.45902
0.67559
0.23250
-0.43529
-1.18341
1.20819
0.41840
-0.78218
0.83659
1.56071
-0.15021
0.82489
-0.54903
1.49164
-1.23309
0.79923
2.54635
-0.57283
-2.28848
1.33692
-1.10566
1.45869
-2.45865
-1.26531
-0.51620
0.40646
-1.17487
2.91084
3.22935
3.35345
3.29853
-0.93586
-0.46549
-0.99872
-0.64515
-2.09232
-0.67271
1.07310
1.43010
1.48218
1.45944
-0.95778
-2.05108
-0.56759
-0.63891
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Deprotonation 6.75 — products 6.80 and

HO'Bu in DMSO

47

-981.7207122
4.06524
2.73889
217221
3.02573
4.34378
4.89013
4.45759
2.62723
4.95684
5.91976
0.77921
0.54551
-0.45776
-0.86287
-0.73698
-2.02179
-1.77622
-3.03440
-2.15349
-2.93350
-1.64129
-3.92587
-3.73199
0.14024
0.61285
0.55748
1.83444
156113
2.34439
0.14090
1.13387
-0.58754
-0.07951
-0.98972
-2.27219
-2.74861
-2.06285
-2.78517
-3.74740
-2.17041
-3.14409
-1.84271
-1.45263
-3.23706
-3.28924
-2.89326
-4.24215

ITIOIIITIOIIIOOOIIIOIIOOOZIIIOILOOOOOIIOIIIIOOOOOONO

-0.63097
-0.63938
0.48393
1.60291
1.60425
0.47994
-1.50627
2.48175
2.48573
0.47144
0.54337
1.44459
1.43762
-1.30285
-1.57530
-1.76524
-2.18488
-2.39500
-1.58875
-2.59634
-2.36687
-2.71601
-3.08263
-0.60409
-1.03820
-1.36136
-1.80080
-2.35952
-2.47928
-0.58437
-0.28506
0.13394
-1.57294
2.08899
2.29091
3.66158
4.43874
3.69138
3.87773
2.26034
247471
1.27375
3.00642
1.20350
1.19989
0.22216
1.37434

-0.62269
-0.21008
0.45406
0.63063
0.19531
-0.42560
-1.13386
1.13039
0.35655
-0.76226
0.81448
1.39149
-0.47184
0.81642
-0.56675
1.47199
-1.26862
0.75831
2.53181
-0.61882
-2.32968
1.28645
-1.16554
1.45135
-2.43804
-1.26172
-0.53797
0.35932
-1.22801
2.90619
3.24124
3.31145
3.31694
-0.99877
-0.40489
-0.87546
-0.52932
-1.96738
-0.48855
112107
1.56958
1.46217
147261
-0.87922
-1.97137
-0.54418
-0.48274

6.80

A34

Nucleophilic attack of 6.80 — starting species
6.80 in DMSO

32

-748.0665397

ITTOIITOOOZIITIITIOIOOOOOIOIIIIOOOOOON

3.10061
1.86670
1.75868
2.98496
4.20567
4.29199
3.13149
2.95038
5.10885
5.24447
0.50763
0.56111
-1.74320
-1.65844
-3.02497
-2.81161
-4.16369
-3.13533
-4.07246
-2.70309
-5.13806
-4.96614
-0.57550
-0.09447
-0.35084
0.58725
0.05710
0.81046
-0.66447
0.33957
-1.06721
-1.29218

-0.99463
-0.46060
0.60213
1.02461
0.46628
-0.54226
-1.81316
1.82143
0.83132
-0.97927
1.12326
1.92227
0.62787
-0.76410
1.19146
-1.52158
0.41236
2.24877
-0.94346
-2.58453
0.87962
-1.53877
1.35872
-2.44763
-1.46302
-1.07451
-0.40768
-2.00692
2.72391
3.05461
3.41595
2.77990

0.91698
0.57690
-0.37665
-0.97116
-0.62747
0.33760
1.63221
-1.70942
-1.10800
0.61081
-0.79475
-1.53973
0.07323
-0.16426
0.22353
-0.36011
0.05111
0.42579
-0.26210
-0.54838
0.14647
-0.40205
0.14155
-0.73952
-0.06378
1.08648
1.76907
1.61337
0.64001
0.90311
-0.11440
1.53319
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Nucleophilic attack of 6.80 — transition state

in DMSO
32

-748.0659566

ITIOITOOOZIIIOIOOOOOIOIIIIOOOOOO

3.10118
1.86825
1.77100
2.98890
4.21901
4.29386
3.13565
2.95307
5.13056
5.25128
0.47942
0.52132
-1.74516
-1.68915
-3.00149
-2.85493
-4.15948
-3.08607
-4.10303
-2.77237
-5.12089
-5.01099
-0.55141
-0.12445
-0.35557
0.56773
0.03408
0.74450
-0.58050
0.44542
-1.04033
-1.13007

-0.99582
-0.52209
0.52389
1.00403
0.50521
-0.48571
-1.80805
1.79213
0.90377
-0.87388
0.93435
1.64244
0.64300
-0.74194
1.22296
-1.48617
0.45420
2.27701
-0.89441
-2.54535
0.92854
-1.47793
1.33180
-2.36596
-1.40594
-1.15122
-0.52553
-2.12877
2.74221
3.07931
3.35628
2.90580

1.00100
0.57842
-0.38099
-0.92032
-0.50551
0.47392
1.72243
-1.66755
-0.94034
0.80049
-0.85708
-1.69369
0.09035
-0.18697
0.33472
-0.31429
0.22402
0.56518
-0.11734
-0.53579
0.39008
-0.20838
0.08602
-0.95089
-0.21868
0.99141
1.71064
1.45075
0.44110
0.58475
-0.34787
1.37180

Nucleophilic attack of 6.80 — product A34 in

DMSO
32

-748.1071091

ITIOITOOOZIIIOIOOOOOIOIIIIOOOOOO

-3.11162
-1.87630
-1.75125
-2.85359
-4.09472
-4.21993
-3.22136
-2.75840
-4.96515
-5.18868
-0.32928
-0.23703
1.74961
1.70254
2.94351
2.84572
4.09243
2.99571
4.05399
2.80613
5.03035
4.95887
0.48708
0.15025
0.27910
-0.54859
-0.07840
-0.62440
0.38767
-0.66474
0.83317
0.88663

-1.14171
-0.82133
0.29425
1.08051
0.75847
-0.34315
-2.00817
1.92801
1.36110
-0.59057
0.41932
0.73939
0.69497
-0.66105
1.28894
-1.43210
0.48984
2.34041
-0.85520
-2.47451
0.93714
-1.45073
1.28222
-1.85221
-1.03062
-1.51862
-1.21271
-2.60797
271231
3.00049
3.02517
3.24611

-1.05056
-0.50129
0.33635
0.64450
0.08926
-0.75395
-1.69483
1.31619
0.32268
-1.17356
0.80449
1.85335
-0.17514
0.18629
-0.57869
0.13850
-0.63475
-0.83627
-0.28233
0.44020
-0.94554
-0.32040
-0.06818
1.66525
0.60717
-0.64992
-1.59237
-0.64088
0.13429
0.12680
1.09091
-0.67620
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€]
[¢]

N
i

6.77

H atom abstraction 6.77 — starting species

6.77 in benzene

33

-748.5611009
-4.12495
-2.80403
-2.28731
-3.22410
-4.58263
-5.03926
-4.45552
-2.87579
-5.28635
-6.09512
-0.81548
-0.58759
-0.57215
1.34103
2.45512
1.50005
3.69995
2.73820
0.62321
3.85169
455590
2.83440
4.82924
0.01840
1.46120
2.33092
3.16613
3.85816
3.13481
-0.10078
-1.09967
0.05604
0.63475

ITITOIITOOOZIIITOITIOOOOOIIOIIIIOOOOOONO

o

6.81

1.20792
1.03867
0.04678
-0.85696
-0.73085
0.29364
2.01119
-1.67111
-1.44613
0.38416
-0.05505
-1.03371
0.71176
0.62811
-0.21642
2.01162
0.37631
2.57884
2.63531
1.75314
-0.27820
3.65480
2.17695
0.17777
-2.18746
-1.73301
-2.44363
-1.94058
-3.52768
-0.89213
-0.84379
-1.88561
-0.73396

0.75190
0.42030
-0.38833
-0.90232
-0.61096
0.21215
1.40103
-1.53056
-1.02110
0.44193
-0.71638
-1.16085
-1.45798
0.14480
-0.01866
0.01626
-0.26140
-0.25949
0.16005
-0.38497
-0.38582
-0.35590
-0.58804
0.45936
-0.87557
-0.05824
0.76816
143171
0.76897
1.44561
1.88971
1.01054
2.23486

H atom abstraction 6.77 — transition statein

benzene
33

-748.5452234

ITIOITOOO0OZIIIOIOOOOOIIOIIIIOOOOOONO

3.34033
2.25745
2.18732
3.24702
4.34897
4.39903
3.37554
3.20741
5.16714
5.25636
0.96831
1.13657
0.84295
-0.97401
-2.30743
-0.39229
-2.99124
-1.10993
0.63816
-2.41722
-4.01338
-0.63469
-2.98433
-0.25170
-3.12909
-3.06070
-3.59844
-4.16392
-3.45926
-0.15428
-0.96707
0.01505
0.92063

-0.81390
-0.96373
-0.32401
0.49966
0.66105
0.00796
-1.31747
1.02079
1.30404
0.14161
-0.54255
-1.44457
0.29072
0.37516
0.22803
1.65209
1.36134
2.76979
1.77779
2.62931
1.23157
3.74425
3.49326
-0.75150
-1.64034
-1.09964
-1.53956
-2.46495
-0.97973
-1.88966
-1.97348
-2.80799
-1.70065

-1.44741
-0.59699
0.62741
1.01633
0.17892
-1.05076
-2.40817
1.96943
0.48320
-1.70214
152511
2.12519
2.21776
0.31064
-0.12619
0.31823
-0.56053
-0.09377
0.62575
-0.54314
-0.90152
-0.07455
-0.87067
0.77111
-1.33230
-0.17627
1.00365
1.03251
1.92017
-0.07865
-0.79635
0.48923
-0.68866
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H atom abstraction 6.77 — product 6.81 in

benzene
33
-748.5921792
-3.51057
-2.30458
-2.27767
-3.47621
-4.68115
-4.70126
-3.51770
-3.46258
-5.60372
-5.63833
-0.98027
-1.10120
-0.79705
1.03852
2.42051
0.48659
3.17942
1.27618
-0.57709
2.63375
4.24021
0.82167
3.25920
0.19455
3.39920
3.16812
3.53589
4.08580
3.27596
0.33146
1.17212
-0.16809
-1.37707

IITIIOITOOOZIIIOITIOOOOOIIOIIIIOOOOOON

0.40350
0.04181
-0.40319
-0.48546
-0.12426
0.32324
0.74749
-0.83712
-0.19246
0.60429
-0.78307
-1.77856
-0.09135
0.30931
0.18675
1.58838
1.35300
2.72875
1.69346
2.61870
1.24407
3.70107
3.50205
-0.81636
-1.47790
-1.13353
-1.77005
-2.70423
-1.35766
-1.90985
-1.93704
-2.81657
0.09597

1.49075
0.89484
-0.42478
-1.13595
-0.54354
0.77536
2.51877
-2.16365
-1.10897
1.24182
-1.12126
-1.56348
-1.94741
-0.20191
0.05332
-0.39726
0.14274
-0.33347
-0.57800
-0.05063
0.34537
-0.48918
0.00871
-0.27571
1.43568
0.22893
-0.92789
-0.88455
-1.89500
0.55607
1.23240
0.24179
1.45396

CSe

6.81

4 :7' o0

o

A33

Srnl cyclisation 6.81 — transition statein

benzene
33
-748.5797844
-3.39545
-2.22702
-2.27507
-3.51025
-4.67854
-4.62376
-3.34436
-3.55544
-5.63090
-5.53203
-1.01120
-1.15545
-0.86600
1.04583
2.41796
0.53640
3.17516
1.33664
-0.51254
2.66708
4.20651
0.91003
3.29259
0.18777
4.00555
3.11486
2.65159
3.12074
2.10666
0.47884
0.83835
-0.18868
-1.26676

ITIOITOOO0OZIIIOIOOOOOIIOIIIIOOOOOO

0.45421
0.07908
-0.37390
-0.44636
-0.07150
0.38085
0.80497
-0.80275
-0.13406
0.67186
-0.77312
-1.77514
-0.09875
0.30716
0.17737
1.59591
1.34103
2.72313
1.71732
2.60631
1.21107
3.69764
3.48539
-0.79084
-1.21398
-1.14421
-2.20857
-3.17928
-2.02981
-1.95476
-1.82465
-2.78531
0.13362

157517
0.91627
-0.40016
-1.04619
-0.39108
0.92545
2.59971
-2.07146
-0.90564
1.44038
-1.14660
-1.56677
-1.99601
-0.31931
0.03889
-0.58751
0.18904
-0.48527
-0.83442
-0.07563
0.49964
-0.69797
0.02769
-0.34267
1.14112
0.23677
-0.53731
-0.40988
-1.45480
0.38070
1.39548
0.18648
141777
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Srn1 cyclisation 6.81 — product A33in

benzene
33

-748.6544530

IITIIOITOOOZIIIOITIOOOOOIIOIIIIOOOOOON

-3.00664
-1.94208
-2.17485
-3.49420
-4.55887
-4.31724
-2.80769
-3.68671
-5.57592
-5.14361
-1.04349
-1.30734
-0.99768
1.02815
2.30933
0.59372
3.07793
1.38654
-0.38572
2.62778
4.04261
1.01988
3.24467
0.27215
3.96309
2.82485
1.95737
2.13138
2.26162
0.48261
0.12830
-0.11546
-0.92351

0.50616
0.16355
-0.28274
-0.37992
-0.03465
0.41064
0.85286
-0.73314
-0.11665
0.67934
-0.67156
-1.62982
0.05356
0.33451
0.13671
1.61658
1.30733
2.75191
1.76927
2.57553
1.15935
3.74055
3.43899
-0.81076
-1.37010
-1.15929
-2.35003
-3.14163
-2.74116
-1.98253
-1.80637
-2.79991
0.25757

1.66388
0.83277
-0.46735
-0.91604
-0.09066
1.20670
2.67163
-1.92534
-0.45755
1.85458
-1.41236
-1.87262
-2.23121
-0.52645
0.11264
-0.82483
0.40205
-0.53926
-1.26329
0.08009
0.87310
-0.78804
0.31154
-0.84164
0.91681
0.40186
0.03460
0.77002
-0.94558
0.00121
1.02889
-0.41251
1.19028

6.77

Z; E\ 1e10)

Me
6.78

Srn1 cyclisation 6.77 — product 6.78in

benzene
33

-748.6424854

ITITIOITOOOZIITIIOIOOOOOIIOIIIIOOOOOONO

3.12564
1.86789
1.79132
2.95654
4.20609
4.28760
3.19055
2.88266
5.10122
5.24915
0.44751
0.59449
-0.00731
-1.71329
-1.65549
-2.93199
-2.87241
-4.13708
-2.95815
-4.07644
-2.82976
-5.07960
-4.98676
-0.48195
-0.39383
-0.48562
0.63670
0.24609
0.94665
-0.50282
0.52314
-0.93483
-1.07826

-1.10191
-0.54916
0.58175
1.13288
0.57349
-0.55542
-1.98323
2.01231
1.01435
-1.01148
1.15388
2.12370
0.48744
0.62449
-0.79872
1.28447
-1.41417
0.61028
2.35221
-0.73496
-2.46390
1.14379
-1.25797
1.31294
-2.78151
-1.60943
-1.16064
-0.46195
-2.07161
2.65432
2.95987
3.39294
2.67812

0.68063
0.43315
-0.39931
-0.92694
-0.66600
0.13873
1.31098
-1.56041
-1.08993
0.34727
-0.78801
-1.28312
-1.52517
0.18602
-0.05164
0.20093
-0.48072
-0.08064
0.39024
-0.46765
-0.74626
-0.05244
-0.74559
0.33209
-0.35361
0.12248
1.06936
1.81167
1.58858
0.86484
1.08718
0.16750
1.79235
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Me
Neutral 6.75

33

-748.5933166

ITIOITOOOZIIIOITIOOOOOIIOIIIIOOOOOONO

3.07550
1.84290
1.81484
3.01047
4.23754
4.26820
3.10127
2.97946
5.15895
5.21497
0.49697
0.67883
0.05936
-1.70057
-1.72729
-2.91957
-2.94576
-4.12079
-2.93091
-4.14709
-2.92738
-5.05060
-5.08919
-0.47826
-0.35624
-0.48541
0.56839
0.13054
0.81484
-0.40609
0.64247
-0.81896
-0.93927

-1.11816
-0.61645
0.49160
1.07408
0.56945
-0.53258
-1.98087
1.93380
1.03471
-0.93895
1.02689
1.94395
0.30999
0.65194
-0.74107
1.32042
-1.40542
0.63008
2.38613
-0.73024
-2.47151
1.16925
-1.25601
1.31310
-2.54848
-1.57112
-1.24541
-0.59497
-2.20396
2.66544
2.90783
3.40660
2.73349

0.84233
0.42964
-0.42962
-0.84090
-0.41871
0.42564
1.49946
-1.50290
-0.74811
0.76153
-0.94376
-1.51668
-1.64361
0.08880
-0.13886
0.27856
-0.28117
0.18251
0.46627
-0.11888
-0.47764
0.32386
-0.20802
0.10789
-0.80925
-0.10513
0.95474
1.71492
1.41616
0.62788
0.80951
-0.07083
157651

o]

©
N

Me
6.75

HOBu

N
Me

6.79

Deprotonation 6.75 — starting species 6.75
and O'Bu anion in benzene

47

-981.6838637

ITIOIIIOIIIOOOIIIOIIOOOZIIIOILOOOOOIIOIIIIOOOOOO

1.39365
0.22650
-1.00293
-1.04827
0.11598
1.33532
2.33335
-2.00436
0.06798
2.24787
-2.26945
-3.12664
-2.23045
-2.59567
-1.64102
-3.59185
-1.75641
-3.66110
-4.33133
-2.75963
-1.01314
-4.44350
-2.82609
-2.52671
-0.00018
-0.41703
0.32728
-0.04141
1.39843
-3.28306
-2.88186
-4.35414
-3.16977
3.36979
3.98735
2.96890
2.20885
2.46614
3.43635
4.69241
5.19066
5.43820
3.95264
5.05639
457651
5.79803
5.57396

2.42079
1.66292
2.30890
3.69979
4.45556
3.81179
1.88633
4.19403
5.53754
4.39143
1.50069
2.18218
0.96000
-0.81699
-1.39068
-1.64837
-2.72439
-2.98914
-1.23982
-3.53484
-3.12480
-3.60848
-4.57742
0.53766
-0.74706
-0.63721
0.15969
-0.12266
-0.10321
1.07157
2.05690
1.17928
0.43259
0.06570
-1.15099
-2.29915
-2.26701
-2.15565
-3.29150
-1.40454
-2.38113
-0.62132
-1.34552
-1.24985
-1.09237
-0.45786
-2.21760

0.00428
-0.10495
-0.29851
-0.36423
-0.24797
-0.06653

0.14327
-0.51160
-0.30044

0.01897
-0.47784
-0.54693
-1.42718

0.29852
-0.57093

0.83492
-0.95317

0.47517

1.51197
-0.43504
-1.63412

0.89974
-0.71999

0.59323
-2.14357
-1.00934

0.04260

1.03249
-0.01313

1.70596

1.95106

1.47782

2.58269

0.36274

037774

0.15497

0.94344
-0.80759

0.16165

1.73272

1.78283

1.90096

2.53728
-0.73741
-1.70824
-0.59354
-0.75317
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Deprotonation 6.75 — transition statein

benzene
47

-981.6767959

ITIOIITOIIITIOOOIIIOIIOOOZIIITIOIOOOOOIIOIIIIOOOOOONO

0.86660
-0.03663
-1.36828
-1.75747
-0.84636

0.46825

1.89193
-2.78690
-1.16370

1.18818
-2.37784
-3.35503
-2.10395
-2.20090
-1.01892
-2.99536
-0.70637
-2.64018
-3.90670
-1.50427

0.20157
-3.27377
-1.23865
-2.54461

0.29084
-0.06645

0.37929
-0.01287

1.70162
-3.56010
-3.48010
-4.58123
-3.39839

2.98431

3.74017

2.86960

2.07527

2.40057

3.46786

4.42409

5.05729

5.04188

3.66281

4.82459

4.34828

5.45339

5.46100

2.86018
1.82231
2.14932
3.48496
451154
4.19389
2.59321
3.72585
5.54655
4.98365
1.05729
1.52234
0.55514
-1.28234
-1.59759
-2.34237
-2.92053
-3.66286
-2.13675
-3.96527
-3.12130
-4.46068
-4.99476
0.04617
-0.39352
-0.49363
0.38526
0.01987
0.35647
0.36110
1.42118
0.16708
-0.21211
0.50227
-0.65749
-1.86749
-2.02296
-1.68891
-2.78273
-0.96267
-1.85615
-0.10930
-1.11323
-0.46752
-0.25593
0.38724
-1.35352

0.26028
0.02159
-0.30589
-0.38233
-0.13941
0.18247
0.49728
-0.63439
-0.20163
0.36863
-0.61417
-0.79497
-1.54491
0.19912
-0.51297
0.66512
-0.79804
0.40589
1.21242
-0.33759
-1.35787
0.77793
-0.54537
0.43200
-2.07287
-0.90341
0.18133
1.13503
0.26586
1.41183
1.66086
1.04807
2.32630
0.44515
0.33337
-0.06263
0.67510
-1.03469
-0.12478
1.67821
1.63025
1.97236
2.44910
-0.74173
-1.70300
-0.47631
-0.84966

Deprotonation 6.75 — products 6.79 and

HO'Bu in benzene
47

-981.6884259
-1.02221
-0.06252
1.29299
1.62986
0.65493
-0.67410
-2.06117
2.67249
0.93537
-1.44247
2.39132
3.35555
2.27053
2.19782
1.10627
2.95848
0.84700
2.65514
3.80356
1.60540
0.01387
3.26137
1.37683
2.48124
0.32874
0.27231
-0.35785
-0.29594
-2.29723
3.35843
3.22890
4.42287
3.09410
-3.27304
-3.75386
-3.01181
-1.94608
-3.12191
-3.40922
-3.56787
-3.95247
-4,09942
-2.50741
-5.23698
-5.36488
-5.75431
-5.69380

ITIOIIITIOIIITIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

2.78710
1.79660
2.19589
3.54387
4.51860
4.13373
2.48330
3.83895
5.56360
4.88071
1.16322
1.68623
0.70039
-1.22696
-1.58146
-2.26441
-2.91552
-3.59923
-2.03317
-3.93847
-3.14848
-4.37574
-4.97732
0.111083
-0.21794
-0.44594
0.34195
-0.07957
0.06506
0.42609
1.48044
0.25593
-0.16458
-0.05610
-0.81227
-2.14949
-1.98223
-2.69146
-2.76781
-0.01917
-0.57487
0.93377
0.18940
-1.04743
-1.60316
-0.08957
-1.61489

-0.05615
0.17277
0.28381
0.19267

-0.02396

-0.15515

-0.13982
0.27928

-0.09549

-0.32516
0.50266
0.52360
1.48344

-0.23059
0.60670

-0.79448
0.88241

-0.53271

-1.43091
0.31145
1.53851

-0.98702
0.51904

-0.51676
2.38809
115774
0.17908
-0.82474
0.64365

-1.62130

-1.87424

-1.39256

-2.50083
0.75636
-0.34481
-0.42905
-0.60454
0.51377
-1.23945
-1.64200
-2.50253

-1.57319

-1.80403
-0.07909
0.85291
0.01639
-0.89440
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S)
N

Me
6.75

Deprotonation 6.75 — starting species 6.75

HOBu

o]

N
© Me
6.80

and O'Bu anion in benzene

47

-981.6817071

ITIOIITIIOIIIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

4.13108
2.78165
2.19546
2.98288
4.32993
4.90827
4.57752
2.52377
4.91957
5.95503
0.72223
0.52478
0.09601
-0.74433
-0.60412
-1.88174
-1.62906
-2.86709
-2.01834
-2.76214
-1.49576
-3.74384
-3.54666
0.22988
0.69600
0.67332
1.98541
1.77924
257871
0.25303
1.22011
-0.53564
0.14454
-1.27455
-2.49144
-3.14081
-2.48054
-3.24804
-4.12704
-2.38080
-3.34675
-1.96373
-1.69810
-3.46538
-3.56964
-3.04230
-4.46175

-0.45909
-0.48545
0.65835
1.79142
1.81075
0.67797
-1.34336
2.67626
2.70573
0.67661
0.71125
1.61595
0.86161
-1.25524
-1.71247
-1.65803
-2.44241
-2.42581
-1.32543
-2.80761
-2.74801
-2.70388
-3.38547
-0.43747
-1.49564
-1.58055
-1.75502
-2.22010
-2.44560
-0.23969
0.18852
0.44732
-1.19365
2.02148
2.18578
3.52876
4.35303
3.54714
3.69214
2.18530
2.33247
1.22706
2.98278
1.04595
1.02307
0.08850
1.15797

-0.59342
-0.24370
0.31801
0.51834
0.16853
-0.39059
-1.03668
0.94772
0.33081
-0.67259
0.64422
1.22926
-0.25513
0.86587
-0.46327
1.58756
-1.06575
0.98310
2.60852
-0.35347
-2.09740
1.55789
-0.82584
1.41622
-2.42928
-1.22054
-0.45072
0.51544
-1.05404
2.85196
3.12246
3.19226
3.37129
-1.14155
-0.55595
-0.97556
-0.68736
-2.06456
-0.52146
0.99349
1.49360
1.32188
1.30665
-0.94636
-2.03580
-0.62608
-0.49831

Deprotonation 6.75 — transition statein

benzene
47

-981.6749539

ITIOIIITIOIIITIOOOIIIOIIOOOZIIIOIOOOOOIIOIIIIOOOOOONO

3.93132
2.60841
215177
3.07230
4.38816
4.83070
4.25834
2.73404
5.06855
5.85362
0.73043
0.67109
-0.01916
-0.98897
-0.89614
-2.17428
-1.99160
-3.23922
-2.27860
-3.16833
-1.88230
-4.14604
-4.00834
0.07030
0.44666
0.39753
1.66531
1.38787
2.16775
0.11797
1.13905
-0.55123
-0.14835
-0.71895
-1.92486
-2.13500
-1.31536
-2.12556
-3.08401
-1.95498
-2.90264
-1.83122
-1.13844
-3.09382
-3.07274
-2.98386
-4.06649

-0.81603
-0.74051
0.40405
1.44148
1.36283
0.22441
-1.70407
2.33141
2.18799
0.14796
0.59008
1.41582
1.13528
-1.19074
-1.51909
-1.53716
-2.06312
-2.11396
-1.30872
-2.36487
-2.27959
-2.34961
-2.80176
-0.56574
-1.29970
-1.47600
-1.88569
-2.39214
-2.60114
-0.57990
-0.35024
0.17135
-1.56494
1.84383
2.34286
3.76202
440851
3.72746
4.19986
2.41609
2.83057
1.41563
3.04840
1.45365
1.36706
0.45114
1.85864

-0.66124
-0.23165
0.45211
0.66803
0.22752
-0.43892
-1.19397
1.19073
0.40939
-0.78866
0.83397
1.55429
-0.12739
0.83474
-0.53800
1.51327
-1.20690
0.83498
2.56641
-0.53485
-2.26390
1.38188
-1.06066
1.46166
-2.47471
-1.27513
-0.52071
0.40564
-1.17627
2.91053
3.21965
3.35824
3.30224
-0.95067
-0.48105
-1.03735
-0.71077
-2.13034
-0.70652
1.06055
1.42099
1.48814
1.42290
-0.94281
-2.03319
-0.52158
-0.63844
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Deprotonation 6.75 — products 6.80 and

HO'Bu in benzene
47

-981.6845553
4.09018
2.75878
2.16764
3.00212
4.32515
4.89740
4.50005
2.58014
492152
5.93092
0.77345
0.51331
-0.49476
-0.83623
-0.69774
-1.99208
-1.72575
-2.99517
-2.13051
-2.88440
-1.58081
-3.88707
-3.67662
0.15260
0.65295
0.60106
1.87991
1.60581
2.41475
0.16249
1.15438
-0.57204
-0.04273
-1.04709
-2.33560
-2.90362
-2.26603
-2.93829
-3.91464
-2.24025
-3.22586
-1.85793
-1.56409
-3.22406
-3.26000
-2.82136
-4.24276

ITIOIITOIIITIOOOIIIOIIOOOZIIITIOIOOOOOIIOIIIIOOOOOONO

-0.59050
-0.60518
0.53124
1.66835
1.67365
0.53647
-1.47520
2.55955
2.57110
0.53233
0.57972
1.49493
150131
-1.29383
-1.60953
-1.75029
-2.25193
-2.41300
-1.53853
-2.65422
-2.45803
-2.72509
-3.16108
-0.56131
-1.16566
-1.41196
-1.79210
-2.32822
-2.47930
-0.51427
-0.19464
0.20327
-1.49832
2.17305
2.26551
3.60863
442219
3.64850
3.75530
2.21839
2.37027
1.24712
2.99780
1.12338
1.13058
0.16176
1.22128

-0.58003
-0.18698
0.43141
0.57834
0.16329
-0.40860
-1.06046
1.03455
0.29809
-0.73368
0.77855
1.32055
-0.54906
0.82717
-0.54570
1.49158
-1.23076
0.79349
2.54425
-0.57510
-2.28595
1.32681
-1.11257
1.44447
-2.43852
-1.24870
-0.49184
0.41967
-1.15365
2.89617
3.21611
3.29467
3.32795
-1.01775
-0.42802
-0.87869
-0.52444
-1.97017
-0.48917
1.09912
1.54886
1.42566
1.46072
-0.92544
-2.01777
-0.60062
-0.53712

6.80

Me

A34

Nucleophilic attack of 6.80 — starting species
6.80 in benzene

32

-748.0309499

ITITIOITOOOZIITIITIOIOOOOOIOIIIIOOOOOON

3.10684
1.87035
1.75326
297397
4.19599
4.29387
3.14281
2.93008
5.09414
5.24882
0.50456
0.51981
-1.74189
-1.65468
-3.02356
-2.80525
-4.16265
-3.13214
-4.06843
-2.69067
-5.13769
-4.96056
-0.57296
-0.11182
-0.34765
0.59636
0.06131
0.83001
-0.65829
0.34813
-1.05796
-1.28753

-0.96942
-0.44529
0.60474
1.00630
0.45658
-0.52621
-1.78061
1.78215
0.80718
-0.95858
1.12710
1.87900
0.62946
-0.76256
1.19419
-1.51594
0.41730
2.25210
-0.93641
-2.57767
0.88620
-1.53090
1.35702
-2.47544
-1.47236
-1.06634
-0.40090
-1.99526
2.71355
3.03504
3.41824
2.76014

0.92380
0.58343
-0.38501
-1.00766
-0.66160
0.32916
1.64743
-1.76728
-1.16272
0.60135
-0.78450
-1.57717
0.07490
-0.15976
0.21422
-0.36750
0.02821
0.41529
-0.28555
-0.55887
0.11218
-0.44036
0.15522
-0.69248
-0.04480
1.09782
1.77924
1.62639
0.67031
0.93604
-0.07568
1.56459
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Nucleophilic attack of 6.80 — transition state

in benzene

32

-748.0303177

ITIOITOOOZIIIOIOOOOOIOIIIIOOOOOO

3.10343
1.86914
1.76747
2.98252
4.21396
4.29399
3.14119
2.94078
5.12380
5.25334
0.47357
0.48474
-1.74446
-1.69120
-2.99725
-2.85728
-4.15914
-3.07605
-4.10567
-2.77266
-5.11965
-5.01560
-0.54505
-0.14122
-0.35533
0.57151
0.03395
0.75275
-0.55806
0.47301
-1.01641
-1.10137

-0.97492
-0.51582
0.51554
0.98655
0.50143
-0.46755
-1.77983
1.75652
0.89324
-0.84705
0.91207
1.57412
0.64648
-0.73848
1.23215
-1.47659
0.46735
2.28737
-0.87966
-2.53440
0.94548
-1.45979
1.32461
-2.37845
-1.40947
-1.15169
-0.52975
-2.13047
2.73135
3.05559
3.35390
2.89796

1.01492
0.58441
-0.39083
-0.94384
-0.51980
0.48069
1.74457
-1.70933
-0.96498
0.81240
-0.85982
-1.73321
0.09179
-0.18318
0.33459
-0.31206
0.22194
0.56277
-0.11901
-0.53910
0.38477
-0.21553
0.08794
-0.93540
-0.21781
0.99413
1.71474
1.44919
0.44630
0.58391
-0.33860
1.38152

Nucleophilic attack of 6.80 — product A34 in

benzene
32

-748.0629296

ITIOITOOOZIIIOIOOOOOIOIIIIOOOOOO

-3.11022
-1.87379
-1.74976
-2.85381
-4.09539
-4.21956
-3.21896
-2.75810
-4.96661
-5.18853
-0.33003
-0.23459
1.74671
1.70354
2.93830
2.84990
4.09141
2.98736
4.05717
2.80545
5.02885
496616
0.48294
0.16022
0.28194
-0.54986
-0.07859
-0.62841
0.37955
-0.67463
0.82975
0.87196

-1.12742
-0.81536
0.29071
1.06977
0.75642
-0.33404
-1.98844
1.90542
1.35489
-0.57793
0.41292
0.72302
0.69518
-0.66111
1.29453
-1.42478
0.50011
2.34716
-0.84327
-2.46247
0.95146
-1.43371
1.27827
-1.87163
-1.04500
-1.51438
-1.20337
-2.60323
2.70527
2.98898
3.02895
3.23707

-1.05971
-0.50848
0.34256
0.66061
0.10194
-0.75497
-1.71161
1.34730
0.34478
-1.17713
0.81295
1.86391
-0.17801
0.17971
-0.57913
0.14250
-0.63226
-0.83391
-0.27607
0.45876
-0.93997
-0.30654
-0.06194
1.64216
0.60903
-0.66283
-1.60356
-0.64909
0.13166
0.12762
1.08407
-0.68536
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Scheme 6.16C

(0] N o
|
! Me)b . Me
N . + o
Me MeN

6.82

6.83

6.84

CN cleavage of 6.81 — transition state in

DMSO
35

-760.5905567

TIIIIITIOIITOOOZIIIOIOOOOOIIOIIITIOOOOOON

-2.69899
-1.56304
-1.38412
-2.47975
-3.62596
-3.74944
-2.77710
-4.43691
-4.64537
-0.12108
-0.01755
0.43624
2.42582
3.32954
2.95471
4.70526
4.28131
2.26753
5.19398
5.39346
4.63693
6.24851
1.15747
1.79165
2.88953
3.85494
4.50702
3.26949
0.66616
0.33835
1.44697
-0.18385
-0.75451
4.48273
-2.46643

3.29057
2.77252
1.37302
0.56034
1.07187
2.44805
4.36097
0.40774
2.84312
0.91790
-0.12208
1.62018
0.83986
-0.28398
2.03232
-0.07073
2.17427
2.86322
1.12355
-0.89962
3.11155
1.24307
0.92742
-2.05985
-1.67592
-2.71299
-2.31284
-3.54094
-0.02985
-0.97757
-0.26173
0.42059
3.43594
-3.10521
-1.54876

0.44189
-0.14371
-0.38558

0.02461

0.60414

0.83291

0.60035

0.87866

1.29442
-0.86280
-1.15233
-1.47291

0.12344

0.19932
-0.47079
-0.05602
-0.78782
-0.59834
-0.53834

0.07036
-1.20342
-0.75333

0.58405
-0.08607

0.31864

0.87274

1.64876

1.27113

1.55091

1.11412

2.28781

2.07303
-0.43557

0.06718

-0.36662

CN cleavage of 6.81 — products 6.83 and 6.84

in DMSO
35

-760.6046657

TIIIIIOIIOOOZIIIOIOOOOOIIOIIIOOOOOON

2.03457
157725
1.78436
2.50108
2.96030
2.72767
1.85079
3.49707
3.08909
1.25232
1.36673
0.70446
-2.94097
-3.43638
-3.93621
-4.83975
-5.27123
-3.57480
-5.75699
-5.20316
-5.97708
-6.82004
-1.75834
-1.51175
-2.58998
-3.07670
-3.64371
-2.20475
-0.82249
-0.24652
-1.32659
-0.11000
1.02835
-3.71190
2.88082

3.37251
2.80456
1.43099
0.67947
1.24348
2.59429
442166
0.64012
3.02746
0.90486
-0.13314
1.55399
0.81897
-0.52136
1.70590
-0.72302
1.43362
2.64770
0.22047
-1.68902
2.15728
0.02336
1.33035
-1.74982
-1.69807
-2.97630
-2.78535
-3.58660
0.60286
-0.14823
0.05519
1.31076
3.40442
-3.54588
-1.39674

-0.60934
0.56216
0.86935

-0.09891

-1.27572

-1.53888

-0.80771

-1.99676

-2.46347
2.06237
2.33622
2.73185
0.07546
-0.24841
0.66076
-0.34456
0.61647
1.06213
0.04926
-0.68050
1.01388

-0.00887

-0.17006
0.37856
-0.22658
-0.90157
-1.81279
-1.13488

-0.99029
-0.43648

-1.80599

-1.42664
1.27971
-0.21717

0.19925
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(0] N o
|
l Me)b ° Me
N . + €]
Me MeN

6.82

6.83

6.84

CN cleavage of 6.81 — transition state in

benzene
35

-760.5585428

TIITIIITOIIOOOZIIIOIOOOOOIIOIIIOOOOOON

-2.70397
-1.56839
-1.39203
-2.48769
-3.63344
-3.75802
-2.77811
-4.44243
-4.65433
-0.13560
-0.02719
0.42339
2.42310
3.33298
2.95034
4.70720
4.27700
2.25830
5.19436
5.39816
4.63041
6.24955
1.15907
1.79293
2.89142
3.86787
451137
3.28454
0.66144
0.33576
143921
-0.19067
-0.75279
4.50299
-2.46046

3.28389
2.76966
1.37263
0.55802
1.06584
2.44055
4.35273
0.39783
2.83328
0.92049
-0.11876
1.62569
0.83942
-0.27965
2.02886
-0.06250
2.17378
2.85425
1.12996
-0.88808
3.10974
1.25250
0.92685
-2.05891
-1.67135
-2.71067
-2.31591
-3.54840
-0.02003
-0.97277
-0.24409
0.43936
3.43106
-3.08315
-1.55048

0.45696
-0.12993
-0.38743

0.01905

0.60031

0.83709

0.62861

0.87083

1.30014
-0.87763
-1.16754
-1.48216

0.11761

0.20612
-0.48757
-0.04623
-0.79739
-0.62234
-0.53467

0.08844
-1.21862
-0.74551
0.57433
-0.06010

0.32687

0.86854

1.65517

1.24894

1.54608

1.11770

2.28922

2.05709
-0.40511

0.05947
-0.36831

CN cleavage of 6.81 — products 6.83 and 6.84
in benzene

35

-760.5719419

C

TIIIIITOIIOOOZIIITIOIOOOOOIIOIIIOOOOON

-1.59237
-0.82792
-1.42238
-2.84218
-3.60974
-2.98759
-1.10269
-4.69036
-3.59296
-0.58211
-0.98177
0.49416
3.35232
4.06928
3.83033
5.34473
5.02889
3.22386
5.84850
5.91933
5.36946
6.81437
2.40305
2.20835
3.43191
4.30311
5.21723
3.70800
2.07189
1.32630
2.94837
1.66511
0.26002
458314
-3.88962

3.07639
1.96219
0.70236
0.66987
1.78629
2.99908
4.01573
1.72067
3.86976
-0.39552
-1.37424
-0.27807
0.79831
-0.46380
1.60115
-0.61961
1.36703
2.45870
0.26916
-1.51305
2.03408
0.10685
1.31967
-1.78994
-1.64362
-2.82194
-2.50714
-3.44555
0.72445
-0.07919
0.27494
1.50403
2.00828
-3.42406
-1.13888

0.62609
0.34530
0.03872
0.03822
0.31922
0.61696
0.85572
0.30942
0.83897
-0.22917
-0.45222
-0.18773
-0.06078
0.13347
-1.17620
-0.47169
-1.77977
-1.44974
-1.38950
-0.24812
-2.56662
-1.85196
0.67705
0.75530
0.68453
1.11985
1.62491
1.78595
1.94667
1.87231
244224
2.59998
0.35231
0.25073
-0.40621
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