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APPENDIX A:

ES-MS analysis of Ag(l)-binding using ligands (22, 23 and 39)
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Appendix Al:

AJF_Ag_4-1
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ESI spectra of a solution of (22) with (a) 1 equiv., (b) 2 equiv., (c) 3 equiv., (d) 4 equiv. of AGNOs in H,0.



HK-27_11_13 Sample 1

(@)

[M+Na]*

ML2809 23 (0.219) Cm (1:55) 1: TOF MS ES+
100+ 774.2672 1.91e5
OH HO
HO OH
O O
N=N,
HO N \)\/N OH
S
OH \/k/O\Q/O HO
(@)
7N
1
N—N
OH
<]
(23)
999.2584
997.2557.
913.3408
775.2714
[M+Ag]*
860.1851
914.3453 1000.2623
776.2742 861.1885
915.3488 1001.2667
2056155 511.:;];-9166200 670.2556 756.1790 ;90,2404
. 468.1602 3
396.1164 580.6579 752.2852 971.3831 1052.4149 1138.3339 1525.5369
ouarall! nazas Y| |l | It
0 proprre e e frprrrey T \\ datastsseasnnos i e e \H'\ LASARSARS RAARA RAAMY ASAN NuRRN LRAR) NUAR) REARS REARS RESRA RAARY RANRA LAARS LASRIRANAR m/z
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550



(b)

HK-27_11_13 Sample 2

[M+Ag]

ML2813 23 (0.219) Cm (1:56) 1: TOF MS ES+
100+ 860.1913 2.47e5
A
861.1957
999.2631
[M+Na]*
774.2693
1000.2673
862.1984
756.1757 7752729
511.1183 553.0769 1002.0620
395.6146 554.0782 76,2746 863.2064
465.151 . 752.2878) - 918.2230
sar.coss. | 165\581 F’?-Pm - LA ; [T - oS00 ST .
T T T T T T T T i T T T T T T T T T Tr T T T ‘\ T ‘\ T T ‘\ + T \“ T T T T T T T T T T T T T T T T T T T T T T T T miz
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650



(©)
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Appendix A2: ESI spectra of a solution of (23) with (a) 1 equiv., (b) 2 equiv., (c) 3 equiv., (d) 4 equiv. of AGNOs in H20.
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Appendix A3: ESI spectra of a solution of (39) with (a) 1 equiv., (b) 2 equiv., (c) 4 equiv., (d) 6 equiv., (¢) 7.5 equiv. of AgNOs in H,0.
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APPENDIX B:

HPLC, Mass and NMR spectra
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Elemental Composition Report: AJF-HK-01

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

671 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:
C:51-51 H:0-150 N:0-25 0:0-25
Minimum:

Maximum: 10.0
Mass Calc. Mass mDa
1096.4884 1096.4839 4.5

-1.5

50.0
DBE
215

i-FIT  i-FIT (Norm)
113.1 0.0

Formula
C51 H70 N9 018

0 (0]
(6]
° N+« _N

g NN "N 0

)TO \7&/0\@/0\/{*/ O7<
(0]
(:LN
N-N
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AJF_HK_01
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Appendix B1: HRMS (ESI) spectra of compound (42).
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o o D 65536
o SOLVENT cDCl3
{ NS 16
DS 2
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3.1850495 sec
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o CHANNEL £1 e
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F2 — Processing parameters
SI 8
SF 500.1300083 MHz
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1B 0.30 Hz
GB 0
PC 1.00
N ot L U
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
o o ~ (o) | < <t o o] 1]
s = — |o <oy o =rf L] 10y
™ ™) o | ™) o o oy o

Appendix B2: *H NMR spectrum of compound (42).
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Appendix B3: Selected areas *H NMR of compound (42).
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Appendix B4: *C NMR spectrum of compound (42).
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Current Data Parameters
NAME A25553

EXPNO s
PROCNO 1
F2 - Acquisition Parameter
Date_ 20120207
Time 14.41
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
16384
SOLVENT CcDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 1.838408 Hz
AQ 0.2719744 sec
RG 10321.3
DW 16.600 usec
DE 6.00 usec
TE 300.0 K
D1 0.69999999 sec
di1l 0.03000000 sec
DELTA 0.5939993%6 sec
TDO 1
— CHANNEL fl =—=——=
NUC1 13cC
Pl 8.00 usec
PL1 -2.30 dB
SFOL 125.7703643 MH:
= CHANNEL £f2 ====——
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 used
PL2 -2.30 dB
PL12 16.21 dB
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F2 — Processing parameters
SI
SF 125.7577626 MH2
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SSB 0
1B 2.00 Hz
GB Q
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Operator:Administrator Timebase:analyticalhplc Sequence:hk-small 2

Page 1-1
21/2/2015 4:46 PM

1 HK-small 2
Sample Name: HK-small 2 Injection Volume: 20.0
Vial Number: RA1 Channel: UVv_VIS_1
Sample Type: unknown Wavelength: 210
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 17/9/2013 13:32 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
goo_k-small 2 #1 HK-small 2 UVv_VIS_1
JmAU WVL:210 nm
700 3-10.677
600
500~
400
300-{
200
100
1-8.96b 480
& b
-100 1 T T T T T T T T i
0.0 25 5.0 75 10.0 125 15.0 175 20.0 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU__ mAU*min %
1 9.97 na. 43.782 2431 3.00 n.a. BMB
2 10.48 n.a. 36.670 4476 552 n.a. BM
3 10.68 n.a. 671.359 73.108  90.08 na. MB
4 15.24 n.a. 4.300 1.145 1.41 n.a. BMB
Total: 756.111 81.160 100.00 0.000
Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Appendix B5: HPL chromatogram of compound (22).
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ML0591 1: TOF MS ES+
- 1.05 2.35 BPI
100 856.29 | 548.747| 1.04e4
I
|| 112
< || 34919
B 95 | | 3.77
0.57 |\ 3.21 3.86
261.13) | ||, 359  610.18
217.10 [\ 338,34 o 663.45
FaN NN~ [ (BN Y AN
O —/\7 ri’\\ o 7\ 77J\\ 77777 V\ T ”/\/‘/J\‘h—/ T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 3.00 3.20 3.40 3.60 3.80 4.00
MLO0591 1: TOF MS ES+
g 1.05 2.34 TIC
100 85629/ 112 548.74 |\ 334 arr 5.80e4
/ / 288 311 gat 12409 359 S 389 399
/ ) i . ! X
) 137 [\ 11102 338.34 610.18 15409
095 | 16 219 | | 254 . 124007770 ¢ 124.09 124.09 124,
S 0.57 26113 | 22'03 10203 573 102, 2110208 102.03 /\*\x\/“\fw/f“.—/ \,v\f/v/\fmf“ AN
217.10 J Hrn  DIERE e AEREL A VANV,
PSS s Ve
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AJF_HK_02

MLO591 116 (1.045) Cm (114:118) M+HT* 1: TOF MS ES+
100 856.2958 4.27e4
<
857.2093
878.2751
447.6164
305.1540
4286458 879.2885
419.6407.
410.6337
261.1314 sto1srg 016306 894.2492
245.101 ‘ \/321 1390 \i 895.2516
) : 613.2131 838.2856
O—Loprirey u\‘\ \‘“‘\L r\ J\L T Ll\ el T f ey T T T T \“L\ L ol ! T 1 m/z
250 300 350 400 500 550 600 650 700 750 800 850 900 950 1000

24



Elemental Composition Report: AJF-HK-02

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

667 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:
C:33-33 H:0-150 N:0-25 0:0-25
Minimum:

Maximum: 10.0
Mass Calc. Mass mDa
856.2958 856.2961 -0.3

-1.5

50.0
DBE
155

i-FIT  i-FIT (Norm)
137.7 0.0

Formula
C33 H46 N9 018
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AJF_HK_02
MLO591 261 (2.344) Cm (260:264)

1: TOF MS ES+
100+ 548.7418 3.72e4
549.2419
s
510.7163 [549.7404
102.0335
167.0137 189.8717 568.2177
. 94-04?7\l { L 7 266.9390 312.3649 490.6954 [ 632.6964
T T T T T T T T T T T T T T T T T 1
ML0591 124 (1.123) Cm (124:128) 1: TOF MS ES+
100+ 349.1826 1.36e4
<
327.2002
102.0337 167.0130 305.1570 393.2066
940455 | 125 9876 236.9388 2891252 ’ Mk 856.2930
' BARN : 417.6096 PA48-1227 847.2767 | 857.2961
) Y W PO O W Y TN O T rrit 4878883 [,
T T T T T T T T T T T T T T T T T T T T T T T
ML0591 104 (0.945) Cm (101:109) 1: TOF MS ES+
1004 261.1286 2.11e4
EQ,
167.0135
102.0337 275.1098
94043 {125'9881 236 93329'1485 326.0780 635.1943
X X 447.6125 5.194:
o } f Ll \‘ b e j‘ T ”\L \(277.\1064\ f ‘\116.87\86 T T 6\13?0?6 T T T 85(\3'2863\
MLO0591 62 (0.573) Cm (60:66) 1: TOF MS ES+
100- 217.1024 1.49e4
=
167.0129
102.0333 155 9870 217.2668
94.0445
| 195121 | |.1257,9683 3011390 375.8531 416.8765
- bbbt - T ‘ T 1 T T T T T T T T T T T T T T T T T 1 m/z
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Appendix B6: HRMS (ESI) spectra of compound (22).
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4.7611
4.5319
4.5163
4.5097
4,4979
4.4911
4.4819
4.2878
4.2758
4.2610
4.2086
4.1941
3.9230
3.9141
3.9070
3.8971
3.7016
3.6979
3.6275
3.6219
3.5953
3.5891
3.5673
3.5605
3.5473
3.5406
3.3297
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3.3105
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3.2846
3.2699
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Appendix B7: *H NMR spectrum of compound (22).

ppm

£ o )
BRUKER
(<)

Current Data Parameters

NAME A26823
EXPNO 1
PROCNO 1

F2 - Acquisition Parameter
Date_ 20120330
Time 13.50
INSTRUM DRX500
PROBED 5 mm DUL 13C-1
PULPROG zg30

D 65536
SOLVENT DMSO

NS 16

DS 2

SWH 10288.065 Hz
FIDRES 0.156983 Hz
a0 3.18504985 sec
RG 322.5

DW 48.600 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
D0 1
======== CHANNEL f1l

NUC1 1H

Pl 9.25 usec
PL1 -2.70 dB
SFO1 500.1330885 MH:

F2 - Processing parameters
SI 32768

SF 500.1300051 MH:z
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

27



0080°G—_
2060°G—

60€C°9 —

BI9E "9 —

L0299 —

686T°8—

)

1L

pprr

5.2

ppm

8

8.2

.3

L9°G

00°¢E

Lose”
6692°
9v8T”
Zvoe”
SOtTE”
444
A Y4

90FS"
ELFS”
S09G°
€L9G"
168G
€66G°
6TZ9"
SLZ9"
6L69°
9TOL"

TL68"
0L06"
1v16°
0€26"

T#6T°
980¢"
019¢”
8GLT"
8L8C"

6187 "
s
6L67"°
L60G"
€91G"
6TES”

T19L"

6%06°

3.2 ppn

%

e 19°0T

R

3

3.5

3.7 3.6
I
©

L\lw

3.8

T
3.9
™~
—i
(\;f

4.0

4

4.3 4.2

4.4

A

Appendix B8: Selected areas *H NMR of compound (22).

28



HO OH
(o} o
N~ N”N\ ™ om o
HO NN N OH o i o el SRRAINIS BRUKER
%o O\)Q/Ho & & & i
OH n < < ~ YN NN—AN®OA - LN
— — — NG NI~ O WYL
| v | \ ‘ / '\\ ’// | Current Data Parametersa
NAME A26823
(6] EXPNO 2
PROCNO 1
F2 - Acquisition Parameter
Date_ 20120330
¢ Time 14.09
N—N INSTRUM DRX500
HO PROBEHD 5 mm DUL 13C-1
O PULPROG zgpg30
D 16384
HO OH SOLVENT DMSO
OH NS 1024
DS 4
SWH 30120.482 Hz
(22) FIDRES 1.838408 Hz
AQ 0.2719744 sec
RG 10321.3
DW 16.600 usec
DE 6.00 usec
TE 300.0 K
Dl 0.69999999 sec
dil 0.03000000 sec
DELTA 0.59999996 sec
DO 1
CHANNEL £1
NUC1 13¢C
Pl 8.00 usec
PL1 -2.30
SFO1 125.7703643 MH:
=——== CHANNEL f2
CPDPRG[2 waltzlé6
NUC2 1H
PCPD2 80.00 use:
PL2 -2.30 dB
PL12 16.21 dB
PL13 120.00 dB
SF02 500.1320005 MH:
F2 - Processing parameters
SI 32768
SF 125.7578507 MH:z
WDW EM
S5SB 0
LB 2.00 Hz
T T T T T T T T T T GB 0
10 160 140 120 100 80 60 40 20 0 ppm € 1,20

Appendix B9: *C NMR spectrum of compound (22).
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HK-18_11_13
ML2817

BSM Composition B
2.62 Range: 95

100.000
X 50.000
0.000- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2817 4: Diode Array
3003 3.18 Range: 4.141e-3
.0e-35 260.00
2.0e-33 236
2.27 .
< E 212 260.00 26000 341
1.0e-34 0.28 260.00 253 272
E 260.00 26000 260.00
0.0 AR R R A e A A L e A A M B s A aRa AR
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2817 1: TOF MS ES+
2.27 811.351 0.05Da
100+ 811.36 1.78e4
<]
0 AR R AR R AR R AN A AR AR AN AR RN ASRRNRRRRD) T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2817 1: TOF MS ES+
BPI
1007 1.78e4
3.91
3.18
R 3.63 190.96
L S 413‘?‘.27 19%'96 \
[ 3.41 |
I | 366 /
| |
S . L AL s s09s /-
0 T T 7 T T T T T T T [N RN R AR AR RN EER N KRN RRARE] AR NARRIEARARRRARS T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2817 1: TOF MS ES+
2.27 TIC
1007 811.36 ] 318 290  7.66ed
| 232 41327 | 3.63 ;
“\ 849.37 il 3.41 - 188.96
| & J\ 30434  190.96 A
3 | A J e \
< | v \ B «'\AJ\ AN e T
|
U
R R L I B A A R A L R R AR R R R AR A BN ARRS RRR S AR AR RN AR AARE RAR S AR AR R E 11

30



HK-18_11_13 IM+H1*

ML2817 254 (2.274) Cm (253:256-260:261) 1: TOF MS ES+
100+ 811.3538 4.62¢4
<
812.3611
833.3387
1834.3399
919.2554
1643.6740
920.2625 1645.7025
4251521 16216997 17295980
396.1306 st.essg 9212667 N 17275958
‘u\‘l‘ . bl - : \‘.“\I\“‘ miz

L
T T T T T T T T T T T T T T
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800



HK-18_11_13 IM+H1*
ML2817 254 (2.274) Cm (253:256-260:261) 1: TOF MS ES+
100~ 811.3538 4.62e4
=
812.3611
833.3387
834.3399
919.2554
849.3405
4061760 4251521 9202625
25,6539
396.1306._ \ | _454.6483 873.3190 91,2667 y
T T N S T T T T T T T T T T T f T T T 1 m/z
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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Elemental Composition Report: HK-18/11/13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1110 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:39-39 H:0-180 N:0-30 O:0-40

Minimum: -15
Maximum: 100 5.0 80.0
Mass Calc. Mass mbDa PPM DBE i-FIT i-FIT (Norm) Formula

811.3538 811.3514 2.4 3.0 175 1469 0.0 C39 H51 N6 O13



HK-18_11 13

ML2817 260 (2.324) Cm (258:261-256) 1: TOF MS ES+
100~ 849.3659 1.37e4
B3l 850.3771
871.3433
955.2665
872.3549
887.3445
958.2764
425.1821 888.3570
959.2875
44.6614 1719.7155 18056255
473.6568 811.6690 | J | 996-28461099.1440 11010730 168146958| 1722_7300"(1307-5307
\‘”\'r [y T T s + ‘\l“”'\ USRERal } T 7 T T T T T T T by k” T ey m/z
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800



HK-18_11 13

100

ML2817 260 (2.324) Cm (258:261-256) 1: TOF MS ES+
849.3659 1.37e4
850.3771
871.3433
955.2665
872.3549
887.3445
958.2764
888.3570
425.1821 4/44.1588 ( 959.2875
144.6614 909.3763 : 995.2887
473.6568 526.2200 811.6690 || e | se0zens|
b T 7 T T T T T T T T T T e \L by b fr T T b T T m/z
400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000 1025 1050
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Elemental Composition Report: HK-18/11/13

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 80.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1926 formula(e) evaluated with 6 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:39-45 H:0-180 N:0-30 O:0-40

Minimum:
Maximum:
Mass
849.3659

Calc. Mass
849.3657
849.3657
849.3671
849.3671
849.3684
849.3697

10.0
mDa
0.2
0.2
-1.2
-1.2
-2.5
-3.8

5.0
PPM
0.2
0.2
-1.4
-1.4
2.9
-45

-1.5

80.0
DBE
14.5
25.5
195
30.5
24.5
29.5

i-FIT
85.7
84.9
86.0
85.8
86.5
87.2

i-FIT (Norm)
1.8
0.9
2.0
1.8
2.6
3.2

Formula

C41 H57 N2 017
C39 H45 N16 O7
C42 H53 N6 013
C40 H41 N20 O3
C43 H49 N10 09
C44 H45 N14 O5
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HK-18_11_13

ML2817 406 (3.631) Cm (404:409-394:400)
90.9596

1: TOF MS ES+
1004 9.01e3
188.9593.|
[
147.9331 536.1670
537.1686
106.9054
191.9641
5191362 |539.1716
443.2080 705.5411 9317643 977.7292
H 332.8385 N . UK 752.2908 774.2641 N |~ 999.7002 1297.9117
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
ML2817 381 (3.412) Cm (378:381-389:396) 1: TOF MS ES+
100+ 559.5178 4.81e3
394.3472
537.5353
N
B 517.298
560.5251
447.3494
1448.3527
141.1655 903X S61.5314 684'20(::6 2066
851020 ~7 289.1812307.1940 1 L | ‘ \L/ " 776.0421 834.2574 903.7263 1055.7457 1096.0590 1251.8917
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
ML2817 356 (3.181) Cm (354:357-336:340) 1: TOF MS ES+
100+ 413.2670 1.59e4
391.2860
149.0238
279.1626
< 167.0335
1414.2708
113.1320
280.1589
190.0534 2 415.2830
371.3148 - 492.3289 803.5456
H . 2611459 y L Gl‘f'is(” 681.3726699.6087 ) 865.5150  934.6440 955.5837 miz
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 80 900 950 1000 1050 1100 1150 1200 1250 1300 1350

Appendix B10: HRMS (ESI) spectra of compound (44).
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(44)

7.7966
6.3066
6.3024
6.2982
6.2623
6.2581
5.5220
5.5122
5.1568
4.6512
4.6468
4.6425
4.6350
4.6303
4.6220
4.6138
4.4904
4.4736
4.4618
4.4451
4.3402
4.3350
4.3302
4.3251
4.2194
4,2159
4.2115
4.2079
4.2006
4.1945
4.1915
4.1864
4,1827
2.5353
2.5306
2.5259
1.4956
1.3910
1.3604
1.2937

BN |

Appendix B11: *H NMR spectrum of compound (44).
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6.89
2.69
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0.95

Co><)
BRUKER
LD

Current Data Parameters

NAME A36216
EXPNO 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 20131208
Time .
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 256
DS 2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
AQ 3.1850495 sec
RG 322,
DW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 =
NUC1 1H
Pl 18.50 usec
PL1 0.30 dB
SFOl1 500.1330885 MH:

F2 - Processing parameters
SI 8

SF 500.1300085 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00
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Appendix B12: Selected areas *H NMR of compound (44).




o w® o [Te} ~ o~
2088 9N graBgARR884R 9583
oo o <« O 0y e S e H R e e g BRUKER
O n < o~ HO WD XN HOONNYO WO W CN
— — — A OO M~ WWYWnN NN NN
\/ | | \/ \V \\'\\//// / “V Current Data Parameters
NAME A36216
EXPNO 2
PROCNO 1
F2 - Acquisition Parameter
Date_ 20131208
o) o Time 19.12
INSTRUM DRX500
0 (o} PROBED 5 mm DUL 13C-1
PULPROG zgpg30
o) o) 16384
N- _N SOLVENT cDCl3
AN N="5 o) NS 8192
o} N N DS 4
)TO =L_0 0o o7< SWE 30120.482 Hz
FIDRES 1.838408 Hz
AQ 0.2719744 sec
RG 11585.2
DW 16.600 usec
10) DE 6.00 usec
TE 300.0 K
D1 0.69999999 sec
dil 0.03000000 sec
| | DELTA 0.59999996 sec
TDO 1
=———— CHANNEL f1
(44) Nuc1 13¢
Pl 20.00 usec
PL1 4,20 ¢B
SFO1 125.7703643 MH:
======— CHANNEL f2 =——=
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 use:
PL2 -2.30 dB
PL12 12.84 dB
PL13 120.00
SF02 500.1320005 MH:
F2 — Processing parameters
Lu | ol ok sz 32768
b o Ao et : " L > SF 125.7577671 MH:
WDW EM
SSB 0
LB 2.00 Hz
I | I I I I I | 1 | GB 0
180 160 140 120 100 80 60 40 20 0 ppm ¢ 1.40

Appendix B13: *C NMR spectrum of compound (44).
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HK-22_11_13
ML2818

BSM Composition B

100.000 2.62 Range: 95
ES  50.000]
000 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2818 4: Diode Array
3.18 Range: 2.471e-3
260.00
1.0e-39
2.05
2 E 260.00 -
5.0e-47 : 353
028 260.00 260.00
E 1.93
260.00 260.00 !\
0.0 i \
- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2818 1: TOF MS ES+
912.41 0.05Da
1007 1.32e4
=
(o T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2818 1: TOF MS ES+
2.05 BPI
1007 912.417‘\ 1.32e4
| 3.90
192 || 190.96
. 107348 || |
ES [ 3.17 ’s\
188 || || a0 902 ] “ 3.98
526.24 || | - i / 188.96
, S ¥ O I |- s -
O P T T T T T T e T e ] T T T T T T T T T T T T T (ERARNRARRS T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.80 4.00
ML2818 1: TOF MS ES+
2.05 TIC
1007 912.417| 9.08e4
192 | | 3.17 3.90
107§.48 | | 203 3.06 149.02 3.62 190.96
] 188 |\ | 111.02188.96 341 190.96 i
52624 || | DDA A e
Y o -
O T T T T T T T e e e e T e e e e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00

41



HK-22_11 13 M+HT*

ML2818 228 (2.046) Cm (226:230-261:269) 1: TOF MS ES+
1004 912.4121 3.78e4
934.3993
<
456.7017 935.3980
427.6825
457.2065
936.4017
398.6608 4/75.6783 950'37301020,3140
476.1855 1021.3222
1846.8000
369.6419
N AB4.6689 5892647 | 1022.3203 1824.8250. 1931.7241
O T O e T B 74
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 900



HK-22_11 13 IM+HT*

ML2818 228 (2.046) Cm (226:230-261:269) 1: TOF MS ES+
100+ 912.4121 3.78e4
934.3993
<
456.7017 935.3980
427.6825
1457.2065
936.4017
950.3730
398.6608 475.6783 1020.3140
1476.1855 951.3779 1021.3222
641 _484.6689 531.1753 952.3824 1022.3203  1070.3765
369.6419 ) Ll 589.2647 | ‘f |

O e o L e L B B L e B LA B e e T A B e 01114

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100



Elemental Composition Report: HK-22/11/13

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 80.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1201 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:42-42 H:0-180 N:0-30 0O:0-40
Minimum:

Maximum: 10.0
Mass Calc. Mass mDa
912.4121 912.4103 1.8

-1.5

80.0
DBE
18.5

i-FIT  i-FIT (Norm)
121.2 0.0

Formula
C42 H58 N9 014

(47)

44



HK-22_11 13

ML2818 214 (1.918) Cm (214) 1: TOF MS ES+
100+ 1073.4836 6.92e3
10514875
1074.4738
< 526.2380
526.7407
1075.4728
497.2173 | oo
1076.5143 1159.3745
545.2184 1160.3911
545.7249 [1090.4587 (1613022
. . 1209.4382
. 468.1957 | m552.7'020 728.3041 0124083 1091m4521 /
L e e e e e e e . e e e e Y e 11174
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250
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Elemental Composition Report: HK-22/11/13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

2245 formula(e) evaluated with 6 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:40-45 H:0-180 N:0-30 0O:0-40

Minimum: -15

Maximum: 100 5.0 80.0

Mass Calc. Mass mbDa PPM DBE i-FIT i-FIT (Norm) Formula

1051.4875 1051.4894 -1.9 -1.8 7.5 234 26 C40 H75 N8 024
1051.4908 -3.3 -3.1 125 222 15 C41 H71 N12 020
1051.4835 4.0 3.8 275 237 3.0 C45 H59 N22 09
1051.4921 -4.6 -4.4 285 243 3.6 C40 H55 N30 06
1051.4921 -4.6 -4.4 6.5 216 0.9 C44 H79 N2 026
1051.4921 -4.6 -4.4 175 222 15 C42 H67 N16 O16

Appendix B14: HRMS (ESI) spectra of compound (47).
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Operator:Administrator Timebase:analyticalhplc Sequence:HK_(7) new core without sugar Page 1-1
21/2/2015 5:15 PM

2 HK_(3) sugar two
Sample Name: HK_(3) sugar two Injection Volume: 20.0
Vial Number: RA2 Channel: Uv_Vis_1
Sample Type: unknown Wavelength: 210
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time:  11/12/2013 15:56 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000

600_HK (7) new core without sugar #2 HK_(3) sugar two Uv_VvIS_1

ImAU WVL:210 nm

500 5-10.717

400-{

300+

200

100

-100 T T T T T T T T T L
0.0 25 5.0 75 10.0 125 15.0 175 20.0 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU ___ mAU*min %
1 9.49 na. 37.374 5.825 8.29 n.a. BM
2 9.65 na. 35.186 5.464 7.78 na. M
3 9.84 n.a. 33.381 3.317 472 n.a. MB
4 10.18 na. 22.278 3.643 5.19 na. BMB
5 10.72 n.a. 468.329 51.989  74.02 n.a. BMB
Total: 596.548 70.239 100.00 0.000
Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Appendix B15: HPL chromatogram of compound (23).



HK-27_11_13
ML2812

BSM Composition B

100.000 2.62 Range: 95
£ 50.000]
OOOO 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2812 4: Diode Array
1.11 Range: 1.108e-2
1.0e-2] 260.00 | 113
260.00
2
I 5.0e-3]
0.42 2.36
E 260.00 260.00
00 T T \/\ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2812 1: TOF MS ES+
100 111 752.285 0.05Da
752.29 1.36e4
n &
0 T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2812 1: TOF MS ES+
g 111 BPI
100 752.29) 1.36e4
g’,
344 357
587.55
R , L sewtm
T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60
ML2812 1: TOF MS ES+
g 111 TIC
100 752.29 | 7.25e4
[
|
I 3.16 3.70 3.89
| 16 323 346  3.62 .
< ‘ \\ ﬁfgz 391.28 335 34 55952 587.55 1072.31  610.19
|\ 1.86 2.35 2.66 TR A AV A A~
. 018 208 10203
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Tlme
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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HK-27_11_13
ML2812
40.000+

ES 20.0004

0.000

BSM Composition B
Range: 14

ML2812

1.0e-24

]
< 5.0e-34

0.0

T T T
1.28 1.30

4: Diode Array
Range: 1.103e-2

ML2812
100

n
%

T T T
1.28 1.30
1: TOF MS ES+
752.285 0.05Da
1.36e4

ML2812
100

%

o

1.08 1.10 1.12
1.11;260.00
1.13
260.00
T T T
1.08 1.10 1.12
1.11
752.29
T T T
1.08 1.10 1.12
1.11
752.29/7‘\

T T T
1.28 1.30
1: TOF MS ES+
BPI
1.36e4

ML2812
100

%

T T T
1.28 1.30
1: TOF MS ES+
TIC
7.25e4

/
///
g//

T T T T

1.08 1.10 112
111

752, -

T T T
1.08 1.10 112

T r Time
1.28 1.30
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HK-27_11 13

- — + +
ML2812 123 (1.115) Cm (122:123-124:126) M+HI 1: TOF MS ES+
100- 752.2871 1.13e4
=
753.2050
774.2690
775.2768
367.6386 395 6151 ( 1030.4388 1147.3884 1503,5669
i 515.7169 7342789 776.2812 : ; :
U l ] 893.3804 1138.8916. | 1148.3746 1525.5338
Ot T T e e T e P e R e o e e e e e e T e e e e et miz
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
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Elemental Composition Report: HK-27/11/13

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 80.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1028 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:30-30 H:0-180 N:0-30 0:0-40
Minimum:

Maximum: 10.0
Mass Calc. Mass mDa
752.2871 752.2851 2.0

-1.5

80.0
DBE
14.5

i-FIT
87.6

i-FIT (Norm)
0.0

Formula
C30 H42 N9 014

HO OH
o o
HO NN:N NgN‘N OH
OH \7&/0\:;/0\#/ HO

o]
QN

§Nl\j

OH

(23)
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HK-27_11 13

ML2812 124 (1.123) Cm (124:126-122) 1: TOF MS ES+
100+ 891.3619 1.86e4
<
892.3659
913.3372
446.1769
914.3505
437.1724
465.1512
428.1671
358.6306 1465.6562 7522897 774.2644 915.3610
648.2742
367.6372 1466.1609 775.2748 929.3165
335.5940 ( | 515.7169 570-‘2525 734.2794 840.7865 r 1049.3112
) T | ! ol . | ! . i ol ’ L
[ o o o S L L e L L e 2 o S L e e o el 1174

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050



Elemental Composition Report: HK-27/11/13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

2729 formula(e) evaluated with 11 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:35-45 H:0-180 N:0-30 O:0-40

Minimum: -15

Maximum: 100 5.0 80.0

Mass Calc. Mass mbDa PPM DBE i-FIT i-FIT (Norm) Formula

891.3619 891.3624 -0.5 -0.6 275 934 52 C38 H43 N20 O7
891.3624 -0.5 -0.6 165 928 4.7 C40 H55 N6 017
891.3610 0.9 1.0 225 917 3.6 C37 H47 N16 011
891.3610 0.9 1.0 335 936 55 C35H35N300
891.3610 0.9 1.0 115 915 33 C39 H59 N2 021
891.3637 -1.8 -2.0 215 945 64 C41 H51 N10 013
891.3637 -1.8 -2.0 325 949 6.7 C39 H39 N24 O3
891.3597 2.2 2.5 175 89.1 1.0 C36 H51 N12 015
891.3650 -3.1 -3.5 265 96.2 8.1 C42 H47 N14 09
891.3651 -3.2 -3.6 155 964 82 C44 H59 019

891.3583 3.6 4.6 125 888 0.6 C35 H55 N8 019



HK-27_11 13

ML2810 1 (0.032) Cm (1:56) 1: TOF MS ES+
100- 774.2695 1.99e5
=
775.2731 913.3440
914.3479
776.2762
670.2584 796.2511 458.2513 915.3512
671.2620 797.2531 832.2880 891.3651
765.2549 ‘ ‘833.2982 59.2521 ( 935.3300 971.3691 997.3163 1052.4207
P e YN O S ot R OO ot N
600 620 640 660 680 700 720 740 760 780 800 820 840 860 880 900 920 940 960 980 1000 1020 1040 1060 1080 1100
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Elemental Composition Report: HK-27/11/13

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1029 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:30-30 H:0-180 N:0-30 0:0-40 Na:1-1

Minimum: -1.5
Maximum: 10.0 10.0 80.0
Mass Calc. Mass mDa PPM DBE
774.2695 774.2671 2.4 3.1 14.5

i-FIT  i-FIT (Norm)
260.1 0.0

Formula
C30 H41 N9 O14 Na
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HK-27_11_13
ML2816

3.77

BSM Composition B
Range: 95

100.000
£ 50.000]
00007 T T T T T T T T T T T T T T T T T T T T T T
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
ML2816 4: Diode Array
3.92 Range: 1.002e-2
2 50e3
E 0.42
260.00
0.0 T T T T T T T T T T
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
ML2816 1: TOF MS ES+
100 1.12 752.285 0.05Da
752.29 1.44e4
] 53
0 T T T T T T T T T T T T T T T T T T T T T T T T
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
ML2816 1: TOF MS ES+
g 1.12 BPI
100 75229 ) 1.44e4
H 4.24
<] 270.2
s “ | 120 00 221 an 417 ﬁ 8 as2 s 510 12.73$1
. | g . ph A
| | aoize 00 34528 330 373, 384 34127)] | ez 188.96 17
|l 25018 | 5305 28433 | |/ 53617 19§39
S S NG S0 N | - WD VA N | 200 o S O V= O o
T T T T T T T T T T T T T T T T T T T T T T T T
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
ML2816 1: TOF MS ES+
g 4.21 TIC
100 4333|428 1.20e5
|
413 [| 413.32 5.29
7390 s1242]) | 452 18498
=] + 38 400 |V saas 485 513 |
[\ 12080136 206 300 321 344 149.02 30114 34 536.17 610.19 ’\‘\
[ : 18 345.28 A AN J\
. e PRETRTANG s —
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e Time

025 050 075 1.00 125 1.50 175 200 225 250 275 3.00 3.25 350 375 4.00 425

450 475 500 525 550 575 6.00
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HK-27_11_13

ML2816 BSM Composition B
Range: 11
20.0004
ES
10.0004
0.000 T T T T T T T T T T T T T T T T
0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50
ML2816 4: Diode Array
1.13 Range: 5.704e-3
4.0e-3
2 3
<
2.0e-35
0.0 T T T T T T T T T T T T T T T T
0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 115 1.20 1.25 1.30 135 1.40 1.45 1.50
ML2816 1: TOF MS ES+
1004 1.12 752.285 0.05Da
752.29, 1.44e4
=
0 T T T T T T T T T \\ T T T T T T
0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50
ML2816 1: TOF MS ES+
1004 BPI
1.44e4
2
0 T T T
0.75 0.80 1.45 1.50
ML2816 1: TOF MS ES+
- TIC
100 6.28e4
[ ] B
Oy — T T T T A e e e e e T T T T T T T — 7 Time
0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50

57



HK-27_11 13

- — + +
ML2816 123 (1.115) M+HI 1: TOF MS ES+
100+ 752.2882 1.21e4
774.2684
<
775.2600
358.6277
395.6128 76,2837
o 3961208 790.2433
: " 306.6210 734.2780 791.2460
O P e e T PP P T T [ T e e e e u“m“‘ t\"uu‘\‘u‘\‘uu‘uH‘HHm/Z
300 320 340 360 380 400 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820
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Elemental Composition Report: HK-27/11/13

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1028 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:30-30 H:0-180 N:0-30 O:0-40

Minimum: -15
Maximum: 10.0 10.0 80.0
Mass Calc. Mass mbDa PPM DBE i-FIT i-FIT (Norm) Formula

752.2882 752.2851 3.1 4.1 145 737 0.0 C30 H42 N9 O14



HK-27_11_13

ML2816 133 (1.198) Cm (131:136-128:129)

100

891.3561

1: TOF MS ES+

1.1%e4
913.3397
=
446.1778 914.3491
437.1729
465.1519
428.1677
1465.6573
915.3541
929.3178
1466.1598 6ag 2772 5102598 1049,3195
397.1418 930.3239 ~ 999.2610 1050.3292
4435 : 166.6622515.7158 5411116 671.2612 10002734 |7
3435948 { h \ o 630.2675 [ 754.2633 840.7857 953.2961 [ ‘ 1065.2815
0Ll ’ v NRWEN FELNT YT TN ' , , . “ - et e - I b " B SWUE 1 TP iz
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

Appendix B16: HRMS (ESI) spectra of compound (23).
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A ANSTOOOVONITNOWMNMIT AN IALNMFOONEMNMASOITOWONO AN
OCEAATNUOUNITOUNTNONDNAAOCNATNNOANI-INLMONNT WO
AN AFOAOOFNNOON T AONOOHFNAONOF N AN M
OCOANNNHCOOCWOUWONNIUOINIPIIIITITITIANNNODSOOD NN
@ ™~ [EeToRTo I Te s Ul S LIRS LIS S U S USRS R RS S R LT OONM

3.9261
3.9165
3.8751
3.8666
3.8583
3.7582
3.6620
3.6535
3.6372
3.6286
3.5767
3.5474
3.5319
3.5162
3.5083
2.0967
2.0800
2.0636
2.0466
2.0302

4
i

Current Data Parameters

NAME B27520
EXPNO 1
OH HO PROCNG &
HO OH F2 - Acquisition Parameters
le} o) Date_ 20131127
N Time 16.35
,N:N =N INSTRUM AV400
HO N N OH PROBHD 5 mm PABBO BB-
\V/,l\\//() ()\\//l:::/ PULPROG 2930
OH HO ) 32768
SOLVENT D20
NS 256
DS 2
SWH 8278.146 Hz
o) FIDRES 0.252629 Hz
aQ 1.9791873 sec
RG 114
pw 60.400 usec
DE 6,00 usec
//,N TE x
/ Dl 2.00000000 sec
N—N TDO 1
PL1 -2.
PLIW 12.77515030 W
OH SFOL 400.0324703 MHz
(23) F2 - Processing parameters
SI
SF 400.0299582 MHz
WD W EM
SSB 0
1B 0.30 Hz
GB 0
g PC 1.00
i il
T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
0| < o ~of ™~ of oof e 0o co] =] S —
10| & N 0| Of 1| f | f S| 1 L N 1) IS
| o o~ | o | =] | of | = | Of [ M| o

Appendix B17: *H NMR spectrum of compound (23).
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Appendix B18: Selected areas ‘*H NMR of compound (23).

62



HO OH
(0] (0]
N~ N;N\ ™ 1 N © o
A N— Y o o B L & OFIBBIS]NLOILEIRR
—L_o o _<Mo S R W BRUKER
OH ro) < NN WCHNNNAN NP DO O M~ (_‘X_)
— — i g g AN~ OVWWOVLWVOWWVINIWWN ™M
| | \J/ \l\\ \\W//I// | Current Data Parameters
NAME B27520
(0] EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
ZN Date_ 20131128
1 Time 4.42
N—N INSTRUM AV400
PROBHD 5 mm PABBO BB—
PULPROG zgpg30
D 16384
SOLVENT D20
NS 8192
DS 2
OH SWE 23980.814 Hz
FIDRES 1.463673 Hz
(23) AQ 0.3416064 sec
RG 18390.4
DW 20.850 usec
DE 20.00 usec
TE 300.0 X
D1 0.69999999 sec
D11 0.03000000 sec
DO 1
= CHANNEL £1 =
13¢
8.00 usec
-2,80 dB
57.91424179 W
100.5976818 MHz
mmmmmmm= CHANNEL f2 mmmmmmm=
CPDPRG [2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -3,20 dB
PL12 14.30 dB
PL13 15.30 dB
PL2W 15.00949383 W
PL12W 0.26691073 W
PL13W 0.21201472 W
Mmm“ m wm‘n “I 'mm m‘m M Im“ SFO2 400.0316001 MHz
F2 - Processing parameters
ST 32768
SF 100.5876238 MHz
WD EM
ssB 0
T T T T T T T T T T LB 1.00 Hz
180 160 140 120 100 80 60 40 20 0 ppm o ¢ 1.40

Appendix B19: C NMR spectrum of compound (23).
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AJF_HK_03

BSM Composition B

ML0592
100.0004 2.62 Range: 95
B 50.0004
0.000 = T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0592 4: Diode Array
: 3.52 Range: 1.597e-3
7 5e-41 3.23;260.00 9
5.0e-49 Zgbzgo 1.19
3 . . 3.05
< 260.00 5000 260.00
2.50-4 0.27 1.56 260.00 .
: 3 260.00 260.00
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0592 1: TOF MS ES+
1004 1.92 987.479 0.05Da
987.46 2.29e5
)
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0592 1: TOF MS ES+
g 1.92 BPI
100 987.46‘7\\ 2.29e5
[ 2m
|\ 987.49
[ & | K
|
| \ 222
| _ 98748
0 T T T T T T T T T T ARaY T R AARRARAARS RaaAS T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0592 1: TOF MS ES+
g 1.92 TIC
100 987.46 1\ 1.06e6
|
<] |
|
|
0 T T T T T T T T T T rr T eEmaansse T T T e T T e e e e e e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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AJF_HK_03 IM+HT*

ML0592 219 (1.960) Cm (219) 1: TOF MS ES+
100+ 987.4778 1.93e5
988.4968
=
1975.0157
1976.0187
989.5156
990.5231
991.5353
4
O e ‘M“mm‘uu‘mmm‘mmm“m‘mmuwuu“m‘mwmwmmm“m‘mmm‘mmm“m‘mWm‘uu‘mmuwuu‘mmm‘mwmmm‘mmm“m‘mmm“m bt miz

850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950
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Elemental Composition Report: AJF-HK-03

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

670 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:

C:45-45 H:0-150 N:0-25 0:0-25

Minimum:

Maximum:

Mass Calc. Mass
987.4778 987.4787

Appendix B20: HRMS (ESI) spectra of compound (49).

-1.5

50.0
DBE
175

i-FIT  i-FIT (Norm)
1149 0.0

Formula
C45 H67 N10 015

N< 0
0 NN 3
Joo TN
N 0
N\#/ O7<
&y
N-N
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—7.8492
5.5261
5.5164
4.6477
4.6429
4.6320
4.6269
4.6230
4.6149
4.4733
4.4563
4.4450
4.4280
4.3168
4.3118
4.3070
4,3021
4.2167
4.2134
4.2010
4.1976
4.1916
4.1836
4.1745
4.1713
4.1667
3.8266
3.7980
3.7832
3.7547
1.5032
1.3669
1.3585
1.2635

|
|

Appendix B21: *H NMR spectrum of compound (49).

3.06

6.14
2.42

.

63227
6.16

9.40
18.24

7

<)
BRUKER
o)

Current Data Parameters
NAME A25168

EXPNO 1

PROCNO 1

F2 — Acquisition Parameter

Date_ 20120120

Time 12.26

INSTRUM DRX500

PROBHD 5 mm DUL 13C-1

PULPROG zg30

D 65536

SOLVENT cDCl3

NS 16

DS 2

SWH 10288.065 Ez

FIDRES 0.156983 Hz

AQ 3.1850495 sec

RG 322.5

DW 48.600 usec

DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec

DO 1
CHANNEL f1

NUC1 1H

Pl 9.25 usec

PL1 -2.70 ¢B

SFO1 500.1330885 MH:

F2 — Processing parameters
SI 8

SF 500.1300082 MH:
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Appendix B22: Selected areas *H NMR of compound (49).
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Appendix B23: *C NMR spectrum of compound (49).

o)
BROUKER

Current Data Parameters

NAME A25175
EXPNO 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 20120120
Time 15.01
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zgpg3o0
16384
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 1.838408 Hz
AQ 0.2719744 sec
RG 9195.2
DW 16.600 usec
DE 6.00 usec
TE 300.0 K
D1 0.69999999 sec
dl1l 0.03000000 sec
DELTA 0.59999996 sec
TDO 1
— CHANNEL f1 =
NUC1 13cC
Pl 8.00 usec
PL1 -2.,30 dB
SFO1 125,7703643 MH:
== CHANNEL £f2 ==
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -2.30 dB
PL12 16.21 dB
PL13 120.00 dB
SFO02 500.1320005 MH:
F2 - Processing parameters
SI 8
SF 125.7577623 MHz2
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
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Operator:Administrator Timebase:analyticalhplc Sequence:92

Page 1-1
21/2/2015 5:37 PM

5 92
Sample Name: 92 Injection Volume: 20.0
Vial Number: RA5 Channel: uv_vis_3
Sample Type: unknown Wavelength: 210
Control Program:  poly-p4 NO TFA lines A-D 28min +210nm  Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 2/4/2012 16:21 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
92#5 92 uv_vis_3
3,000 mAU WVL:210 nm)|
2,500 2-4.068
2,000
1,500
1,000
500-{
-500 T T T T T T T T Ll
0.0 25 5.0 7.5 10.0 125 15.0 175 20.0 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU___ mAU*min %
1 0.87 n.a. 71.232 100633 3278 n.a. BMB
2 4.07 n.a. 2408.572 156.190  50.87 n.a. BM
3 4.89 n.a. 58.018 45003 1466 n.a. MB
4 6.85 n.a. 15.443 4.126 1.34 na. bMB
5 21.12 n.a. 3.771 1.063 0.35 n.a. BMB
Total: 2557.036 307.016 100.00 0.000

default/Integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SP4 Build 2361 (130805)

Appendix B24: HPL chromatogram of compound (38).
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AJF_HK_04
ML0593

100.000

& 50.000

0.000-

BSM Composition B
Range: 95

ML0593

2 5.0e4]

MLO0593

1.19
260.00

T T T T T T T
3.40 3.60 3.80 4.00

4: Diode Array
Range: 1.699e-3

3.91
260.00 260.00

T T T T T T T
3.40 3.60 3.80 4.00
1: TOF MS ES+
747.291 0.05Da
8.46e4

ML0593

1004

n
%

T T T T T T T
3.40 3.60 3.80 4.00

1: TOF MS ES+
BPI
8.46e4
3.78
610.19

MLO0593
1004

%

T T T T T T T
3.40 3.60 3.80 4.00
1: TOF MS ES+
TiIC
1.95e5

T T T
0.80 1.00 1.20 1.40 1.60



AJF_HK_04

+
ML0593 24 (0.233) Cm (23:28) IM+H] 1: TOF MS ES+
1004 747.2911 4.41e5
=
748.2971
769.2765
770.2801
4
_779.3260
393.1165
5 T T T T T T by T T T T T T T T T L et T T T T 1 Mz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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Elemental Composition Report: AJF-HK-04

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

669 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:

C:27-27 H:0-150 N:0-25 0:0-25

Minimum:

Maximum:

Mass Calc. Mass
747.2911 747.2909

-1.5

50.0
DBE
115

i-FIT  i-FIT (Norm)
221.2 0.0

Formula
C27 H43 N10 015
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AJF_HK_04

ML0593 213 (1.910) Cm (211:216) 1: TOF MS ES+
1004 225.1968 2.32e5
<l
226.2017
449.3857
247.1798
471.3649
102.0337 288.2085 472.3713
167.0133
94-0458\l ‘\122.5463 ‘ ‘ | 289.2122 ?50'1769 \ 757.5256
[ IRRRRN| it 1 T T Aasy T T t T T T T T T T T T T T T T T T T T 1 m/z
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Appendix B25: HRMS (ESI) spectra of compound (38).



8.0415
5.2589
5.2516
4.8398
4.7613
4.7595
4.7556
4.7470
4.,7267
4.7184
4.6992
4.6936
4.6820
4.6712
4.6536
4.6253
4.5641
4.5483
4,5027
4.4941
4.4847
4.4762
4.1407
4.1323
4,1236
4.1149
4.0477
4.0418
3.9739
3.9670
3.9237
3.9174
3.9031
3.8968
3.8802
3.8717
3.7123
3.7054
3.6924
3.6855
3.5762
3.5604
3.5564
3.5406

1
i

1.09%
0.94
2.10\
IE1L
2 (
B
l.984ﬁ
7.97
1:8

Appendix B26: *H NMR spectrum of compound (38).

<)
BRUKER

Current Data Parameters

NAME B26822
EXPNO 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 20120330
Time 13.23
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG 2930
65536

SOLVENT D20
NS 16
DS 2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
A0 3.1850495 sec
RG 3 .
DW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1l 1.00000000 sec
TDO 1

— CHANNEL f1 =
NUC1l 1H
Pl 9.25 usec
PL1 -2.70 dB
SFO1 500.1330885 MH:

F2 - Processing parameters
32768

SF 500.1299518 MH:z
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Appendix B27: Selected areas *H NMR of compound (38).
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Appendix B28: *C NMR spectrum of compound (38).

.,
BRUKER
)

Current Data Parameters

NAME D175901
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130223
Time 9.40
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
TD 16384
SOLVENT D20
NS 40960
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3713707 sec
RG
DW 22.667 usec
DE 6.50 usec
TE 293.3 K
D1 0.69993999 sgec
D1l 0.03000000 sec
TDO 1
mmm CHANNEL f1 == -
13C
7.00 usec
-2.60 dB

61.34123230 W
100.6228298 MHz

= = CHANNEL {2 ==
CPDPRG [2 waltzl6
NUC2 1B
PCPD2 B0.00 usec
PL2 -4,00 dB
PL12 14.06 dB
PL13 120.00 4B
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W ow

SFO2 400.1316005 MHz

F2 - Processing parameters
ST 32768

SF 100.6128193 MHz
YDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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AJF_HK_05

ML0619 BSM Composition B
100.0004 2.62 Range: 95
£ 50.000]
0000 = T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0619 4: Diode Array
2.57 3.27 3.57 Range: 2.048e-3
1.5e-3] 260.00 260.00
1.0e-35
2 E 1.79 2(253) éo oy
1.56 ( -00° 260.00
5.0e-45 0.27 260.00
E 260.00
0.0 T JK\ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0619 1: TOF MS ES+
100- 2.56 2675.137 0.05Da
1338.56 158
& 2.60
892.69
2,61;892.69
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0619 1: TOF MS ES+
g 257 BPI
100 133855 | 7.84e3
I\
I\
o [
n ] [
I\ 378 3.87
[N 3.23 3.41 355 610.18 663.45
. N o178 e3735le SN
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0619 1: TOF MS ES+
g 257 TIC
100 1333.55?‘\ 6.94e4
| \
i
o l 3.23 3.59 3.77 3.95
& 3.14 3.41 X
\ 288 901372 91373 91373 87373 61018 g63.46
| \ 66/6;6\3/{ /,\/\/\/>\/\/ Ay AN*/ v A AV
o e J ~\
O T e I e e e e T T e T e e e e e e e e e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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AJF_HK_05 [M+H]?
MLO0619 287 (2.572) Cm (285:289) 1: TOF MS ES+
100+ 1338.5591 2.56e4
1339.0536
1338.0494)
892.7009
893.0361
B 11339.5485
892.3690)
893.3673
1340.0562
[M+Na]*
1360.5438
893.7043 2698.1147
1361.0430 2699.1204
2697.1211]
905.3579 11361.5491 2700.1182
2677.1162
912.0206 1369.0271 2701.1218
912.6828 1381.0077 1784.3914
O M e T T T T ﬁ‘uu‘uu‘u""""""""‘“"""‘“‘HH‘HH‘HH‘HHW""""""""‘“""""“m‘uu‘uu‘uu‘uH‘HH‘HHW\H““H‘HH‘mlz
900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800
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100

%

AJF_HK_05 [M+Na]*
MLO619 287 (2.572) Cm (285:289) 1: TOF MS ES+
2698.1147 3.70e3
2609.1204
2697.1211
2700.1182
[M+H]"
2677.1162
2675.1375
2701.1218
2678.1257
2678.1680 2714.0033
2701.1487 2713.1443 2715.1270
2679.1621 N 2719.0349
26870291 5688, 5894 | 27074841 | | (
T T T T — s L = m/z
2650 2655 2660 2665 2670 2675 2680 2685 2690 2695 2700 2705 2710 2715 2720 2730
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Elemental Composition Report: AJF-HK-05 /\\/\ 0l o
g > N
o I

Single Mass Analysis o o
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 70.0 — Oﬁ\
Element prediction: Off \{'O NN

Number of isotope peaks used for i-FIT = 3 O%

Monoisotopic Mass, Even Electron lons 7<3

2299 formula(e) evaluated with 2 results within limits (up to 20 closest results for each mass) (50)
Elements Used:

C:126-126 H:0-180 N:0-50 O:0-50

Minimum: -1.5

Maximum: 10.0 5.0 70.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

2675.1375 2675.1367 0.8 0.3 60.5 420 06 C126 H160 N27 039
2675.1492 -11.7 44 65,5 422 0.8 C126 H156 N33 O34
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AJF_HK_05

MLO0619 (0.030) Is (1.00,1.00) C126H159N27039 1: TOF MS ES+
892.7184 1338.5737 2676.1396 3.08e12
100+
893.0527 1339.0752 2677.1426
892.3841) 1338.0723 2675.1367|
R 893.3870 1339.5767 2678.1453
893.7213 1340.0780 2679.1482
1894.0555 1340.5793 2680.1509
MLO619 287 (2.572) Cm (285:289) 1: TOF MS ES+
100+ 1338.5591 2.56e4
1339.0536
1338.0494
892.7009
893.0361
< 1339.5485
892.3690)
893.3673
1340.0562
1360.5438
893.7043 2608.1147
905.3579 1361.5491 2697.1211.12700.1182
2677.1162
o 1L912.6828 |4 ~1381.0077 1784.3914 | Jp27o11218
L L L e 1 e e 14
900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800
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AJF_HK_05

MLO619 (0.030) Is (1.00,1.00) C126H159N27039 1: TOF MS ES+
100~ 2676.1396 3.08e12
2677.1426

2675.1367
By 2678.1453
2679.1482
2680,1509
T
MLO619 287 (2.572) Cm (285:289) 1: TOF MS ES+
100 2676.1606. 26771162 934
2675.1375
LIS
2678.1257
2678.1680
2679.1621
2688.0918
2687.0291
2689.6084
o | 26801270 20835902084%0%2 | ) [ 27 s
T T T T T T T T T T T T T T T T T T T T T
2662 2664 2666 2668 2670 2672 2674 2676 2678 2680 2682 2684 2686 2688 2690 2692
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AJF_HK_05

ML0619 (_0.030) Is (1.00,1.00) C126H159N27039 1: TOF MS ES+
100+ 1338.5737 3.08e12
1339.0752
1338.0723
<l 1339.5767
1340.0780
1340.5793
MLO0619 287 (2.572) Cm (285:289) 1: TOF MS ES+
100+ 1338.5591 2.56e4
1339.0536
1338.0494
s 1339.5485
1340.0562
1349.5597
1349.0642 1350.5681
13405673 1344.3370 1357.5275
L 1342.9589 i ‘/1351.0703 | ‘
0 T T T T T T T 7 —— f T T T T T T 7 T T T T T T 1 m/z
1326 1328 1330 1332 1334 1336 1338 1340 1342 1344 1346 1348 1350 1352 1354 1356 1358
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AJF_HK_05

MLO619 (0.030) Is (1.00,1.00) C126H159N27039 1: TOF MS ES+
100~ 892.7184 3.08e12
893.0527
892.3841
< 893.3870
7
893.7213
894.0555
0 T T T T T T T T
MLO619 287 (2.572) Cm (285:289) 1: TOF MS ES+
100 892.7009 1.66e4
893.0361
892.3690
S 893.3673
893.7043
894.0400 895.9474
96.3007
897.3268
( 895.2047 ‘ (B | 898.5423  899-8055900 0788 904.3686
: : : : : : : : bl ] AN Y PRV I it : : 904.3686 1,
885 886 887 888 889 890 891 892 893 894 895 896 897 898 899 900 901 902 903 904

Appendix B29: HRMS (ESI) spectra of compound (50).
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Appendix B30: *H NMR spectrum of compound (50).

o)
BRUKER
Lo

Current Data Parameters

NAME D155590
EXPNO 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 0120203
Time .
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG zg30
32564

SOLVENT CDC13
NS 16
DS 2
SWH 8223.6B5 Hz
FIDRES 0.252539 Hz
AQ 1.9798912 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1

== CHANNEL f1 =
NUC1 1H
Pl 9.40 usec
PL1 -4.00 dB
PL1W 19.9382515C W
SFO1 400.132471C MH:
F2 - Processing parameters
SI 32768
SF 400.1300061 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
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Appendix B31: Selected areas *H NMR of compound (50).
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Appendix B32: C NMR spectrum of compound (50).

C><)
BRUKER

Current Data Parameters

NAME A25555
EXPNC 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 20120207
Time 15.16
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
16384
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 1.838408 Hz
AQ 0.2719744 sec
RG 11585.2
DW 16.600 usec
DE 6.00 usec
TE 300.0 K
D1 0.69999999 sec
di1l 0.03000000 sec
DELTA 0.59999996 sec
DO 1
— CHANNEL fl ———
NUC1 13C
Pl 8.00 usec
PL1 -2.30 dB
SFOl 125.7703643 MH:
== CHANNEL f2 ===——
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -2.30 dB
PL12 16.21 dB
PL13 120.00 ¢B
SF02 500.1320005 MH:
F2 — Processing parameters
SI 8
SF 125.7577665 MHz
WDW EM
S8B 0
1B 2.00 Hz
GB 4
PC 1.40
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Operator:Administrator Timebase:analyticalhplc Sequence:hk-small 4

Page 1-1
21/2/2015 5:33 PM

1 HK-small
Sample Name: HK-small Injection Volume: 20.0
Vial Number: RA1 Channel: UVv_VIS_1
Sample Type: unknown Wavelength: 210
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 17/9/2013 14:11 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
700_hk-small 4 #1 HK-small Uv_VIS_1
imAU WVL:210 nm
4-11.315
600
500-|
400
300-{
200-|
100
-100 ] T ! T T T T T ! min
0.0 25 5.0 75 10.0 125 15.0 175 20.0 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min %
1 9.78 na. 30.062 6.175 6.45 n.a. BM
2 10.34 n.a. 18.106 4.2685 445 n.a. MB
3 11.10 n.a. 37.740 5644 5.89 n.a. BM
4 11.32 n.a. 614.847 79.708  83.21 n.a. MB
Total: 700.755 95.793 100.00 0.000

Chromeleon (c) Dionex 1996-2006

default/Integration Version 6.80 SP4 Build 2361 (130805)

Appendix B33: HPL chromatogram of compound (39).



AJF_HK_06

ML0595 BSM Composition B
100.0004 2.62 Range: 95
B 50.0004
00007 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0595 4: Diode Array
1.22 Range: 3.802e-2
3 260.00
3.0e-24
2 2.0e-2:
wE 0.27 2,57
1.0e 27 260.00 260.00
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0595 1: TOF MS ES+
1004 1.22 2194.761 0.05Da
1098.37 38.2
1.28
B 569.31
3.11 3.55 3.84
| 1339.04 750.41 663.46
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T f T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0595 1: TOF MS ES+
. 2.58 BPI
100 2676.197\ 5.20e4
|
|
|
] || 270
| | 1338.56
| \ZA
i \
/ U o
0 T T T T T T T T T T T INARBL T T T T T T T T T T T IRRRASNARRI T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0595 1: TOF MS ES+
. 258 _ TIC
100 267619 2.52e5
|
Il
o [l 270
u ] | | 133856
|\,
123 \
1008.37 \_®
[ e o LS R e B o e e e S R RN R LA L B N s e oA e T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.20 3.40 3.60 3.80
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AJF_HK_06

100

%

MLO595 137 (1.232) Cm (130:145-84:98) 1: TOF MS ES+
1098.3695 7.09¢3
1097.8660
1117.3444
1117.8434
1118.3461
1089.3605 | | |1120.3553
1464.1471
1128.3379 1463.8112.| 1471.4735
11363191
976.3229 1463.4749_| | 14771477 2195.6843
830.2733 974_9779\1 oeeaize 1143.8153 L r1519452°1 2207.3379
B e T e T e e e e e e e T ENTL T B C E E  \e14
900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400

91



AJF_HK_06 [M+H]*

MLO595 137 (1.232) Cm (130:145-84:98) S
100+ 2195.6843 224
2195.2751 2196.8320
2194.7615
=
2207.3379
2194.7009
2207.2886
22161177
2203.0178 2208.6326
2197.7021
( 2114202 || [22163682
2190.4290 22347241
i 2217.7590 :
21767256 21708213 3189 3511 r 2224.8923 2727:8049 22413108
21515989 2160.7815
7 ' 2162.8235 2170.2019
b j LK

e m/z
2155 2160 2165 2170 2175 2180 2185 2190 2195 2200 2205 2210 2215 2220 2225 2230 2235 2240



Elemental Composition Report: AJF-HK-06

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

HO
Ho o

HO

OH
N=N 6] o) N=N OH
1 = (0]
N\/)_/ ; N,N:N n=N. ; \—’Q\/l\\l

N
OH \7J\/O\©/O\/[§/ HO~™ OH

OH N. N
HO%
OH™oH
(39)

2485 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:
C:90-90 H:0-180 N:0-50 0O:0-50

Minimum: -1.5
Maximum: 10.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE

2194.7615 2194.7611 0.4 0.2 48.5

i-FIT  i-FIT (Norm)
193.1 0.0

Formula
C90 H112 N27 039
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AJF_HK_06

MLO595 (0.030) Is (1.00,1.00) C90H111N27039 1: TOF MS ES+
1098.3859 2195.7639 3.39%e12
100+
1097.8844) 2194.7610
1098.8872 2196.7666
A
1099.3885 2197.7693
1099.8898 2198.7717
1100.3911 2199.7744
T
MLO0595 137 (1.232) Cm (130:145-84:98) 1: TOF MS ES+
100+ 1098.3695 7.09e3
1097.8660)
1117.3444
LIS
1117.8434
1118.3461
1089.3605 1120.3553
1464.1471
1128.3379 1463.4749 _1476.8004
. 976-32‘29995.3005 LU aaes81ss X l 15195201 2195.6843
s e R T L e T e o e R

L o e L 0 i e o o e e 11174
900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300



AJF_HK_06

ML0595 (_0.030) Is (1.00,1.00) C90H111N27039 1: TOF MS ES+
100+ 2195.7639 3.3%e12
2194.7610
2196.7666
LIS
2197.7693
2198.7717
2199.7744
T ‘ T T
ML0595 137 (1.232) Cm (130:145-84:98) 1: TOF MS ES+
100+ 2195.6843 224
2195.2751
2196.8320
2194.7615
=
2194.7009 2207.3379
2214.6565
2203.0178 2206.6855 2208.6326 22161177
2197.7021 N 20114202 22141768
2189.3511 2190.4290 2191.6797 2205.9368._ N
2182.9087 2183.8757 2186.6885
e | I I
- \‘ Ll \‘\\ \H‘mh I ‘h‘\ ‘\ ul ‘\‘HH ol | \\‘ ot : miz
2182 2184 2186 2188 2190 2192 2194 2196 2198 2200 2202 2204 2206 2208 2210 2212 2214 2216
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AJF_HK_06

MLO0595 (0.030) Is (1.00,1.00) C90H111N27039

1: TOF MS ES+

100+ 10983859 3.3%e12
1098.8872
c\Q’
1099.3885
1099.8898
1100.3911
(

(o T T T T
MLO0595 137 (1.232) Cm (130:145-84:98) 1: TOF MS ES+
100~ 3695 7.09e3

3444
1098.8645
1109.3551
ol 1108.8558
LIS 1109.8546
7 1117.8434
1099.3613
1110.3531
7
1118.3461
1099.8588
1100.3525 1120.3553
1108.3337 1120.8528 1128,3379
1090.3492 1095311 1100.8491 ‘ (
. , (J/ 09513 5 , " L | . J , | | J‘J L ‘ l | 1/1‘129'3\151 — miz
1080 1085 1100 1110 1120 1125 1130 1135

Appendix B34: HRMS (ESI) spectra of compound (39).
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F2 - Acquisition Parameters

Current Data Parameters

NAME
EXPNQ
PROCNO
Date.
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

0.156983 Hz
3.1B50495 sec

1

6.00 usec

300.0 K

48.600 usec
1.00000000 sec

322.5

CHANNEL f1

32768
500.1300048 MHz
EM
0.30 Hz
0

F2 - Processing parameters
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'H NMR spectrum of compound (39).

Appendix B35
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Appendix B36: Selected areas *H NMR of compound (39).

86¥vc”
689¢°
0z62"
0ogE”
€69€"°
L9EG”
8EVS”
§96G°
99LS"
£686°
§209°
0029°
569"
Z8TL”
SheL”
68EL"
L068"
€006°
L906°
>
L88T"
Lzoe”®
L9t1Z"
696"
ozLe:®
828¢"
Seve"
629¢"
T§Lp°
0p8%”
606F "
820G°
060G~
€v2s”
€L09"
819"
€8EL"
oLwL"
296L”
PEOL”
6ELL"
908L"
v68L"
0868~
8606°
2270
¥9L0”
g960°
601"

0916

6vES”

mMmMmmmonmamonmemom

m oM

R

mmm

98



- NN~ WIDN
o oo MnNMm
o Dn SISNNQ
A A A A
A, V NN
(N—N’
R
(39)
R= o

T—124.83

107.20
101.83
100.89
97.31
94.49
92.66
82.58
81.94
75.98
72.91
72.78

é

mnma

a-71.60
69.54
68.90
68.84
68.34
61.23
61.15
52.81

|

51.02

T
180 160 140

Appendix B37: C NMR spectrum of compound (39).

T
120

C><)
BRUKER

Current Data Parameters
NAME

B24056
EXPNO 1
PRCCNO 1
F2 - Acquisition Parameters
Date_ 20130223
Time B.41
INSTRUM AVA00
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16384
SQLVENT DMSO
NS 40960
DS 2
SWE 23980.814 Hz
FIDRES 1.463673 Hz
AQ 0.3416064 sec
RG 18390.4
DW 20.850 usec
DE 20.00 usec
TE 300.0 ¥
D1l 0.69999999 sec
D11 0.03000000 sec
DO 1

PL1 -2. dB
PL1W 57.91424179 W
SFOl 100.5976818 MHz
CHANNEL £2 =

CPDPRG [2 waltzl6
NUC2 1H
PCPD 2 90.00 usec
PL2 -3.20 dB
PL12 14,30 dB
PL13 15.30 dB
PL2W 15.00949383 W
PL12W 0.26691073 W
PL13W 0.21201472 W
SFO2 400.0316001 MHz

F2 - Processing parameters
SI 32768

SF 100.5876711 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 4

PC 1.40
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AJF_HK_07

ML0596 BSM Composition B
100.000 2.62 Range: 95
3 50.0004
0.000- T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0596 4: Diode Array
1.69 Range: 1.413e-1
E 260.00
1.0e-14
=) 3
<
5.0e-24 1.78
E 260.00
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
MLO0596 1: TOF MS ES+
100+ 172 670.295 0.05Da
670.3 1.76e5
<
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0596 1: TOF MS ES+
100+ BPI
1.76e5
L] 5
0= T UVRRERRRA) T T T T T T T T T T T T T T T T T AR T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0596 1: TOF MS ES+
- TIC
100 3.93e5
ol
0.27 2.57 3.23 3.86
79.02 - i o B 892.36 o 338.34 - 663.45
0 T T T T T T T T T T T T T T T T T T T RS AR RAS AREARERE T T T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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AJF_HK_07

- g + +
MLO596 186 (1.674) M+HI 1: TOF MS ES+
100+ 670.2957 2.94e4
<l
671.3022
692.2797
693.2757
354.6201
79.0238 ! | 314.6444 335 8493355'1269 708.2750
204.0030 : - 4
. 1f3'3559 229.1148 L | | 3556298 420.1935 480.2126 570.2472 642.3047 754.2677
O o o L L i A L B B e B e mmm e R Eman mas e 11174
50 100 150 200 250 300 350 400 450 500 550 600 650 750 800 850 900 950 1000
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Elemental Composition Report: AJF-HK-07

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1041 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:
C:30-30 H:0-180 N:0-50 O:0-50

Minimum:

Maximum: 10.0
Mass Calc. Mass mDa
670.2957 670.2949 0.8

Appendix B38: HRMS (ESI) spectra of compound (54).

-1.5

50.0
DBE
155

i-FIT
68.5

i-FIT (Norm)
0.0

Formula
C30 H40 N9 09

AcO

(54)
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Operator:Administrator Timebase:analyticalhplc Sequence:hk-small 5 Page 1-1
21/2/2015 5:22 PM

1 HK-small
Sample Name: HK-small Injection Volume: 20.0
Vial Number: RA1 Channel: UVv_VIS_1
Sample Type: unknown Wavelength: 210
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 17/9/2013 14:47 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
hk-small 5 #1 HK-small UVv_VIS_1
1:200 mAU WVL:210 nm
6-11.687
1,000
800-{
600
400
200
1-0.170
8-12623
o 2- o.s;s 58048 o 59.67 7 }2.097
-200 T T T T T T T T T min
0.0 25 5.0 7.5 10.0 125 15.0 175 200 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min %
1 0.17 na. 129.971 16.784 9.52 n.a. BMB
2 0.94 n.a. 19.025 11.923 6.76 n.a. BMB
3 6.05 na. 2.234 1.380 0.78 n.a. BMB
4 9.58 n.a. 23.598 5128 291 n.a. BM
5 9.96 na. 14.881 4.435 2.52 n.a. MB
6 11.69 n.a. 1136.193 126.265 71.60 na. BMB
7 12.10 na. 10.306 1.132 0.64 n.a. BMB
8 12.62 n.a. 48.214 9.292 527 n.a. BMB
Total: 1384423 176.339 100.00 0.000
Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Appendix B39: HPL chromatogram of compound (51).
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AJF_HK_08

ML0597 BSM Composition B
100.000+ 2.62 Range: 95
B 50.0004
ODOO’ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0597 4: Diode Array
1.28 Range: 1.167e-1
260.
1.0e-1 60.00
S E
< 5.0e-2] 1.34
260.00
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0597 1: TOF MS ES+
1004 1.28 544.263 0.05Da
544.26 1.12e5
n <
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0597 1: TOF MS ES+
. 1.28 BPI
100 544.26 | 1.12e5
g,
0 T INARBAL T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML0597 1: TOF MS ES+
. 1.28 TIC
100 544.26 ]\ 2.58e5
2
1.69 3.23 3.77
670.29 338.34 610.18
\ - -~ e IR~ VR
O T T T T T e e e e e e Time

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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AJF_HK_08

- g + +
MLO597 142 (1.284) Cm (142:146) M+HI 1: TOF MS ES+
100+ 544.2634 4.66e5
=
545.2704
566.2505
567.2537
272.6322
o 291.6051 405.1892 508.2512 683.3495 7413901 834.8608 y
T T T T T T T T T T T T T T T T T T T T T T T e e T e e e e e e e e e e e e e e e e iz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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Elemental Composition Report: AJF-HK-08

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

694 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

Elements Used:
C:24-24 H:0-180 N:0-50 O:0-50
Minimum:

Maximum: 10.0
Mass Calc. Mass mDa
544.2634 544.2632 0.2

Appendix B40: HRMS (ESI) spectra of compound (51).

-1.5

50.0
DBE
125

i-FIT  i-FIT (Norm)
325.5 0.0

Formula
C24 H34 N9 O6

(51)
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L)
BRUKER
(>

Z.
?;ﬂf

O

O
-
8.2179
6.3426
—5.0898
4,4396
4.4255
4.4111
3.4186
3.4064
3.3942
1.9945
1.9818
1.9679
1.9542
1.9414

<
<
<

o) Current Data Parameters
NAME A2627
EXPNO
PROCNO 1
N
W F2 - Acquisition Parameter
—N Date_ 20120302
Time 15.13
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROCG zg30
TD 65536
SOLVENT DMSO
HO NS 16
DS 2
SWH 10288.065 Hz
(51) FIDRES 0.156983 Hz
AQ 3.1850495 sec
RG 143.
DW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=———— CHANNEL f1
NUC1 1H
Pl 9.25 usec
PL1 -2.,70
SFO1 500.1330885 MH:
F2 - Processing parameters
SI 27
SF 500.1300056 MH:z
WDW
SSB 0
LB 0.30 Hz
GB 0
e Jo1 1l rc 1.00
T T T T T T T T T I T
10 9 8 7 6 5 4 3 2 1 0 ppm
[=) 0| <t
O ) )
™) [ W)

Appendix B41: *H NMR spectrum of compound (51).
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Appendix B42: Selected areas *H NMR of compound (51).
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'N N‘ [ee] ~ n
N N o o~ < &) w8 5 * BRUKER
n < ~ =4 ) N L.X)
— I — o W n <t [y}
o) | | | \ ] | | Current Data Parameters
NAME 226278
EXPNC 1
PROCNO 1
NT Caied
W F2 - Acquisition Parameter
-N Date_ 20120302
Time 17.12
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 16384
SOLVENT DMSO
HO NS 1024
DS 4
SWH 30120.482 Hz
(51) FIDRES 1.838408 Hz
AQ 0.2719744 sec
RG 8192
DW 16.600 usec
DE 6.00 usec
TE 300.0 K
D1 0.69999999 sec
di1l 0.03000000 sec
DELTA 0.599938936 sec
DO 1
— CHANNEL fl ———
NUC1 13C
Pl 8.00 usec
PL1 -2.30 dB
SFOl 125.7703643 MH:
== CHANNEL f2 ===——
CPDPRG [2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -2.30 dB
PL12 16.21 dB
PL13 120.00 dB
SFO02 500.1320005 MH:
u““ L»M F2 — Processing parameters
SI 32768
SF 125.7578517 MH:z
WDW EM
S8B 0
T T T T T T T T T T = o .00 1z
180 160 140 120 100 80 60 40 20 0 ppm BC 1.40

Appendix B43: *C NMR spectrum of compound (51).
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AJF_HK-12-13

ML2421 BSM Composition B
100.0004 2.62 Range: 95
8 50.0004
0'000 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2421 4: Diode Array
1.82 Range: 3.19e-3
2.0e-34
=
< 1.0e-34
E 0.28
260.00
0.0 0l
8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2421 1: TOF MS ES+
1004 1.82 521.192 0.05Da
521.19 2.57e4
=
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2421 1: TOF MS ES+
g 1.82 BPI
100 521.197“‘ 2.57e4
|
|
B | |
[
0 T T T 7 T T T T T T T T T (ARRAN T T T T AR R RRARR R AR T T T o T T a
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.60 3.80 4.00
ML2421 1: TOF MS ES+
g 1.83 TIC
100 521.197‘\‘ 9.80e4
|
|
o “ ‘\ 1.90 321 3.95
] 3 \ ’ 2.96 654.52 . -
172 | \ 201-21 217 111.02 1i43.88 3o 952.77
s A e AT NS
I — : _ I

T T T T e e e e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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—_ + +
ML2421 203 (1.826) Cm (201:205) IM=+HI
100+ 521.1031
<l 543.1746
523.1913
545.1761
524.1993
7
550.1545
280.0694
281.0684
236.0408 2720827 493.1805
O o e T o 108 [ 150 e e
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

561.1556
583.1235 605.1548

580

600

620

1: TOF MS ES+

7.27e4
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Elemental Composition Report: AJF-HK-12-13 Ac0~\\\ /IOAc

Single Mass Analysis N N,
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0 N\‘NEVO O\/[N"N
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

546 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:23-23 H:0-150 N:0-30 0:0-30 35CI 1-1

Minimum: -15

Maximum: 100 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

521.1931 521.1915 1.6 3.1 115 250.8 0.0 C23 H30 N6 06 35ClI

Elemental Composition Report: AJF-HK-12-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

544 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:23-23 H:0-150 N:0-30 0:0-30 35CL1-1 Na:1l-1

Minimum: -1.5

Maximum: 10.0 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

543.1746 543.1735 1.1 2.0 115 199.3 0.0 C23 H29 N6 06 35CI Na

Appendix B44: HRMS (ESI) spectra of compound (55).
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F2 - Processing parameters
SI 8
SF 500.1300108 MH:
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Appendix B45: *H NMR spectrum of compound (55).
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Appendix B46: Selected areas *H NMR of compound (55).
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FIDRES 1.838408 Hz
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dil 0.03000000 sec
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NUC1 13C
Pl 8.00 usec
PL1 -2.30 dB
SFOl1 125.7703643 MH:
======== CHANNEL f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 user
PL2 -2.30 dB
PL12 12.84 dB
PL13 120.00
SF02 500.1320005 MH:
F2 — Processing parameters
SI 32768
WW SF 125.7577639 MH:
WDW EM
SSB 0
T T T T T T T T T T T o n 2.00 ‘B2
200 180 160 140 120 100 80 60 40 20 0 ppm PC 1.40

Appendix B47: 3C NMR spectrum of compound (55).
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AJF_HK-13-13

ML2422 BSM Composition B
100.000 2.62 Range: 95
& 50.000]
O e
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2422 4: Diode Array
1.81 Range: 3.619e-3
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ML2422 1: TOF MS ES+
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528.23 2.29e4
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ML2422 1: TOF MS ES+
g 1.81 BPI
100 528.237‘\‘ 2.29e4
|
i
" |
B I'
I 3.95
163 | | 2.90 3.24 ol | 936,77
o om0 )M e 383 - 8080 °
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g 1.81 TIC
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A
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1.63 [ . - : 3.59 .
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AJF_HK-13-13

+ +
ML2422 201 (1.810) Cm (200:203) IM=+HI 1: TOF MS ES+
100+ 528.2318 5.83¢4
5502148
<
520.2341
551.2162
566.1929
5302380
7 2056 567.2007
: 590.1648
199.9904 236.9397 269'f876 283.5009 356.1058 500.2273 (568.2013
O o e T A R S e R T e e miz
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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Elemental Composition Report: AJF-HK-13-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

620 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:23-23 H:0-150 N:0-30 0:0-30

Minimum: -15

Maximum: 100 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
528.2318 528.2319 -0.1 -0.2 135 187.4 0.0 C23 H30 N9 O6

Elemental Composition Report: AJF-HK-13-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

619 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:23-23 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 100 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

550.2148 550.2138 1.0 1.8 135 159.0 0.0 C23 H29 N9 06 Na
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AJF_HK-13-13

ML2422 211 (1.893) Cm (209:213-202:206) 1: TOF MS ES+
100+ 608.2542 8.75e3
=
586.2735  |509.2602
624.2322
497.2097
510.1042  562.1925%84-1770 6252855 16,1003
2251963 5400357 279093 98,6076 343.2974 383.1503 427.2271 454.1915 I i N \\L I o8- 1999670.2224
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
ML2422 191 (1.715) Cm (189:194-107:114) 1: TOF MS ES+
100 567.2157 5.03¢3
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584.1965
226.1815_ 5350406 292.0015°1115% 327.1422 091810381 1485 4252200 4392207 456 92515082035 585.1954 ceaaree i
[ i 1 1 Ly ( | 607.1747629.1979 - 706.2747 748.3090
oL WU PR PO IO SOV M ¥ SRR MY A Y PCN RRY | OO 30 RO G VYO | Y1 OH VA NUOEV SO Y| NOBYY W AV NPPSOPON OTTISNN | FOSRDOR | OOk ek o= RO WUV MRS
ML2422 181 (1.632) Cm (180:183-78:85) 1: TOF MS ES+
100- 508.2013 3.80e3
486.2209
LIS
524.1783
3111490  347.1474369.1307 525.1901
1999891 o110 2791270 2951521 ’ 327.1400 ‘ 385.1850 427.2302 443:2246 526.1825548.1441570 157, 6033102 667 30555892933 705.2649 729.2503
| hirvere - bbb et e e b e IRIVETEN ,f‘ ‘ ﬁ (kv 838 1747 | Id by Mz

T T T T A JRASRIARRAS) T T
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740

Appendix B48: HRMS (ESI) spectra of compound (56).
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AJF_HK-18-13
BSM Composition B

ML2423
100.000 2.62 Range: 95
B 50.0009
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0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2423 1: TOF MS ES+
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AJF_HK-18-13 IM+HT*

ML2423 163 (1.471) Cm (161:164) 1: TOF MS ES+
100+ 4442116 7.50e4
c\°,
466.1905
445.2123
444.1794
467.1957
4
446.2217
482.1724
463.1837 468.1940 |483.1771
236.9416 401.‘1960 416.?071 | | .
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Elemental Composition Report: AJF-HK-18-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

465 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:19-19 H:0-150 N:0-30 0O:0-30

Minimum: -15

Maximum: 100 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
444.2116 444.2108 0.8 1.8 115 2795 0.0 C19 H26 N9 O4

Elemental Composition Report: AJF-HK-18-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

463 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:19-19 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 10.0 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

466.1905 466.1927 -2.2 -4.7 11,5 187.7 0.0 C19 H25 N9 O4 Na
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AJF_HK-18-13
ML2423 169 (1.521) Cm (167:173-161:164)

1: TOF MS ES+

100 524.2328 1.25e4
<
502.2522
5252305
540.2092
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236.9401 506.1337 541.2119 564.1773
208.0403 2650440 2689221 |y 3251506 337.1644369.1861 599 1gg9 482.4086 sa22149
% i o221 l (2969737 i 4168804 4432003 4674333 % ! > 586.2039
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Appendix B49: HRMS (ESI) spectra of compound (57).
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Appendix B50: *H NMR spectrum of compound (57).
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Current Data Parameters

NAME A32612
EXPNC 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 20130429
Time 16.59
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zg30
65536
SOLVENT CDC13
NS 16
DS 2
E) 10288.065 Hz
FIDRES 0.156983 Hz
AQ 3.1850495 sec
RG E
DW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL fl =—==———
NUC1 1H
Pl 12.00 usec
PL1 -2.70 dB
SFO1 500.1330885 MH:

F2 - Processing parameters
SI 2768

SF 500.1300095 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB [

PC 1.00
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Appendix B51: Selected areas *H NMR of compound (57).
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N NAME D189480
3 EXPNO 1
PROCNO 1
(57) F2 - Acquisition Parameters
Date_ 20131017
Time 19.49
INSTRUM apect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 16384
SOLVENT cDCl3
NS 8192
DS 4
SWH 22058.824 Hz
FIDRES 1,346364 Hz
AQ 0.3713707 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 322.2 R
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
7.00 usec
-2,60 dB
61.34123230 W
100.6228298 MHz
mmmmmm——— CHANNEL f2 mmmm——
CPDPRG [2 waltzl6
NUC2 1E
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 4B
PL2W 19.93825150 w
PL12W 0.31166428 W
PL13W [
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F2 - Processing parameters
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SSB 0
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Appendix B52: 3C NMR spectrum of compound (57).
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Operator:Administrator Timebase:analyticalhplc Sequence:HK_(7) new core without sugar Page 1-1
21/2/2015 5:14 PM

1 HK_(7) new core without sugar
Sample Name: HK_(7) new core without sugar Injection Volume: 20.0
Vial Number: RA1 Channel: UV_VIS_1
Sample Type: unknown Wavelength: 210
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time:  11/12/2013 15:21 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
2500 HK_(7) new core without sugar #1 HK_(7) new core without sugar uv_vis_1
! mAU WVL:210 nm
5-10.632
2,000
1,500
1,000
500
28 060
0 Y
-500 T T T T T T T T T il
0.0 25 5.0 75 10.0 125 15.0 175 20.0 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU___ mAU*min %
1 8.84 na. 12.075 2.110 1.02 n.a. BMb
2 9.19 na. 35.818 6.044 292 n.a. bMB
3 9.51 na. 19.575 2452 1.18 na. BMB
4 10.06 na. 23.528 2470 1.19 na. BMB
5 10.63 n.a. 2128.743 194215 93.69 n.a. BMB
Total: 2219.739 207.291 100.00 0.000

Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Appendix B53: HPL chromatogram of compound (52).
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AJF_HK-19-13

ML2424 BSM Composition B
100.000 2.62 Range: 95
B 50.0004
0.000 P e T T e T T T T e e e e e e e e e e
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ML2424 4: Diode Array
1.23 Range: 3.4e-2
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ML2424 1: TOF MS ES+
1004 1.22 514.253 0.05Da
514.25 6.39%e4
[ ] B
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2424 1: TOF MS ES+
- 1.22 BPI
100 51425 6.39¢4
|
I
|
5 ‘\ \
| \\
0 T T T T T T T T T T T T \\7; T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2424 1: TOF MS ES+
- 1.22 TIC
100 514.257‘\ 1.48e5
|
|
1
S8 ‘\ |
\ 294 3.23 3.95
| \ 111.02 12409 936.77
0y — /\7‘77\ e Aaa neat L \7;7\7\ T T T T T T T T T T T T T T T T T T T T T T T T Time
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AJF_HK-19-13

+ +
ML2424 136 (1.223) Cm (135:139) M+HI 1: TOF MS ES+
100+ 514.2516 1.87e5
A
515.2568
536.2361
537.2424
516.2610
257.6262 276.5997 533.2272
0 L | |erraois 375.1782 486.2487 SE22148 5671776 5982158/
L o R e e B L L L AL N I B e B B R RS RA RS ERE R m/z
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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Elemental Composition Report: AJF-HK-19-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

596 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:23-23 H:0-150 N:0-30 0:0-30

Minimum: -15

Maximum: 100 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
514.2516 514.2526 -1.0 -1.9 125 3142 0.0 C23 H32 N9 O5

Elemental Composition Report: AJF-HK-19-13

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

595 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:23-23 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 100 5.0 80.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

536.2361 536.2346 1.5 2.8 125 2422 0.0 C23 H31 N9 O5 Na

Appendix B54: HRMS (ESI) spectra of compound (52).
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Appendix B55: *H NMR spectrum of compound (52).
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Appendix B56: Selected areas *H NMR of compound (52).
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SOLVENT MeOD
NS 4096
DS 4
SWH 30120.482 Hz
FIDRES 1.838408 Hz
A0 0.2719744 sec
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DW 16.600 usec
DE 6.00 usec
TE 300.0 K
D1 0.69999999 sec
dil 0.03000000 sec
DELTA 0.59999996 sec
IDO 1
=———— CHANNEL f1
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PL1 -2.30 dB
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======== CHANNEL f2
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200 180 160 140 120 100 80 60 40 20 0 ppm EC 1:29

Appendix B57: *C NMR spectrum of compound (52).
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Sample Analysis Report

Sample Name: compound 18 Sample No.: 3
Sequence Name: coopund 18

Program Method: poly-p4 28min +230nm Injection vol.: 20.0
Quantitation Method:  dna method Dilution Factor:  1.0000
Date Time Collected: 21/2/2015 5:07 PM Sample Wt.:  1.0000
System Operator: Administrator Sample Amt.:  1.0000

Peak |Comp |" | Area I Relative Height Relative
No. [Name Time mAU*min Area % mAU Height %
3500 coopund 18 #3 compound 18 UV_VIS_1
’ |mAU WVL:220 nm
| N 90.0
20004 op:10.0%
1 0%
1,000
10.0
%B0.1tfa acn: 0.0 % oo
T Flow: T000 pi/min =
min
-500 v * T ! 1 Y * T ¢ T ! Y T "
0.0 5.0 10.0 15.0 20.0 24.0
current date: 21/2/2015
6.80 SP4 Build 2361 (130805) Page 1 of 1 current time: 5:39 PM

Appendix B58: HPL chromatogram of compound (18).
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Appendix B59: LRMS (ESI) spectra of compound (18).
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Appendix B60: *H NMR spectrum of compound (18).
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Appendix B61: Selected areas *H NMR of compound (18).
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Appendix B62: *C NMR spectrum of compound (18).
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O e
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AJF_HK 24 13P1
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Elemental Composition Report: AJF-HK-24-13P1 >Zo
o
0

Single Mass Analysis o N ol(

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0 )TO N"°N o

Element prediction: Off — N0 N=N O

Number of isotope peaks used for i-FIT =3 ng/‘N Y
o

Monoisotopic Mass, Even Electron lons NN ><

954 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) —

Elements Used: O\/\lo/\/OH

C:53-53 H:0-150 N:0-30 0O:0-30 3

Minimum: -15

Maximum: 100 5.0 50.0 (121)

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

1112.5554 1112.5516 3.8 34 19.5 93.9 0.0 C53 H78 N9 017

Elemental Composition Report: AJF-HK-24-13P1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

953 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:53-53 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 10.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

1134.5383 1134.5335 4.8 4.2 195 898 0.0 C53 H77 N9 017 Na

Appendix B63: HRMS (ESI) spectra of compound (121).
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Appendix B64: *H NMR spectrum of compound (121).
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Appendix B65: Selected areas *H NMR of compound (121).
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Appendix B66: *C NMR spectrum of compound (121).
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Appendix B67: DEPT C- NMR spectrum of compound (121).
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Appendix B68: HSQC NMR spectrum of compound (121).
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Appendix B69: HMBC NMR spectrum of compound (121).
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Appendix B70: ROSY NMR spectrum of compound (121).
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AJF_HK_24_13P2
ML2333

BSM Composition B

100.0004 2.62 Range: 95
B 50.0004
OOOO’ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2333 4: Diode Array
212 Range: 4.057e-3
3.0e-34
2.0e-33
2 E
1.0e-3] 0.28
E 260.00
0.0 T T ,\/’[\ T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2333 1: TOF MS ES+
1004 2.12 1112.552 0.05Da
1112.55 / 3.00e4
;K
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2333 1: TOF MS ES+
g 2.12 BPI
100 111255 | 3.00e4
I\
[N 22
= ‘ | 1134.54
1.83 [
811.39 | | 3.24
A J 338.34
0 T T T T T T T T T T T T ARRRE] T T T T T T g T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2333 1: TOF MS ES+
g 2.12 TIC
100 111255 || 2.27¢5
I\
I
DQ,
1.83 3.23
811.39 \ 338.34
o o - - o S o ~— N @@ — T
O T T T T T T e T T e e e e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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AJF_HK_ 24 13P2

ML2333 237 (2.121) Cm (234:238) 1: TOF MS ES+
100+ 1134 5393 8.59e4
M+H1
1112.5559
556.7759
1135.5404
<
557.2776
1136.5475
I557.7782
459.7175
575.7511
918.4373
4602233  527.7553 576.2535
445.7126 1137.5432
919.4546
416.6924 460.7259 576.7632 ’
920.4503 1196.5149
61.2261 h “/585.2552 860.‘4034 | h
[ L e e B LA R o B o LA L o e T T o o o R R el 11174
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 115 1200
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Elemental Composition Report: AJF-HK-24-13P2 O§<

o]
Single Mass Analysis \'LO _N %o
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0 © o) NN S
Element prediction: Off NIN:N o 0\)\/ 7k
Number of isotope peaks used for i-FIT =3 O><o A \Q/

Monoisotopic Mass, Even Electron lons N’N“N

954 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) @40\/\1
Elements Used: 3o/\/OH
C:53-53 H:0-150 N:0-30 0O:0-30

Minimum: -15

Maximum: 100 5.0 50.0 (122)

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

1112.5559 1112.5516 4.3 3.9 19.5 114.4 0.0 C53 H78 N9 017

Elemental Composition Report: AJF-HK-24-13P2

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

953 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:53-53 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 10.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

1134.5393 1134.5335 5.8 5.1 195 1334 0.1 C53 H77 N9 O17 Na
1134.5461 -6.8 -6.0 245 1358 25 C53 H73 N15 012 Na
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AJF_HK_24_13P2
ML2333 220 (1.968) Cm (220:224-167:174)

1: TOF MS ES+

100~ 623.3762 4.04e3
G\Q,
624.3798
618.4209
S
625.3853
407.2804 5013663
408.2813 639.3616 691 811.3880 1150,5353
o320 0 481.2528 555.2668 L0 ‘ 7593624 | 853.3069893.4196 937:2809 1079.4655 | _1166.5167
T T T 1 T T T T 1 T 1 T T T 1 T T T T T T T T T T T T T

ML2333 204 (1.835) Cm (201:208-168:176) 1: TOF MS ES*
100~ 811.3830 1.71e4

- 812.3033

789.4030
608.3143
813.4000
586.3350

4141737 509.2469 oo pa.9954

368.2136 I i 537.2490 L 640.3772 L 873.3704 miz
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300

Appendix B71: HRMS (ESI) spectra of compound (122).
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7.7865
6.5770
6.5716
6.5662
6.4054
6.4000
5.5227
5.5104
5.4737
5.4675
5.4344
5.4283
5.3485
5.3431
5.3103
5.3038
5.1031
4.8805
4.8710
4.8662
4.8566
4.6586
4,6129
4.4935
4.4720
4.,4574
4.4368
4.3442
4.3378
4.3319
4.3255
4.2145
4.1826
3.7281
3.7055
3.6506
3.6449
3.6054
3.5449
3.4905
3.0607
2.9853
2,5767
2.5155
2.2041
2,1254
1.8577
1.7877
1.6554
1.4978
1.3862
1.3650
1.3356
1.2946
0.9947
0.9243

s N

Current Data Parameters

NAME D1813%97
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130601
Time 1.56
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30

D 32564
SOLVENT CDC13

Ns 16

DS 2

SWE B223.685 Hz
FIDRES 0.252539 Hz
AQ 1,9798912 sec
RG 161

DW 60.800 usec
DE 6.50 use:
TE 300.0 K
D1l 2.00000000 sec
TDO 1

= CHANNEL f1 =

NUCL 1H

Pl 9.40 usec
PL1 -4,00 dB
PL1W 19.93825150 W
SFOl 400.1324710 MHz

sI 32768

SF 400.1300057 MHz
WDW EM
SSB Q

LB 0.30 Hz
GB 0

1.00

7.0

2.00

Appendix B72: *H NMR spectrum of compound (122).
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Appendix B73: Selected areas *H NMR of compound (122).
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— HO RN ON®OON
B RS EEEF RS PEEEER RS LEREPEE -,
ommhqwommﬁﬁ:-........-.----..-..-... BRUKER
© TTNMNNHOCOVWINHOOOOO00CORINNHHOVYWOVININ IO L.X_)
— HAd A A AddA A ANV LOOOVUNDINNNNNNNNN
AN\ == e
NAME D183145
EXPNO T
PROCNO 1.
F2 - Acquisition Parameters
Date_ 20130618
Time 23,52
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG zgpg30
TD 16384
SOLVENT CDC13
(122) NS 4096
Ds 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3713707 sec
RG
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.699999399 sec
Dl1 0.03000000 sec
DO 1
=mmmmmm= CHANNEL f1 mmmmm———
NUC1 13C
Pl 7.00 usec
PLl -2.60 dB
PL1W 61.34123230 W
SFOL 100.622829%8 MHz
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W ow
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127485 MHz
WDW EM
SSB 0
I T T T T T T I I T LB 1.00 Hz
180 160 140 120 100 80 60 40 20 ppm P 0 1o

Appendix B74: *C NMR spectrum of compound (122).
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T
180 160 140

Appendix B75: DEPT C- NMR spectrum of compound (122).

T
120

100

40

20

ppm

BRUKER
(O

Curzent Data Parametera
NAME

D183875
EXPNO 1
PROCNO 1

F2 - Acquisition Parmeters
Date_ 20130704

Tima

INSTRUM spact
PROBED 5 mm QNP 1R/13
PULPROG deptagpsp.2

ID 32768
SOLVENT @a3

NS 2048

DS

SWH 24038.461 He
FIDRES 0.733596 Hz
aQ 0.6815744 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 300.0
NST2 145.0000000
@iST12 1.5000000

D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sac
D16 0.00020000 sac
D28 0.50000000 sac
DO 1
........ CHANNEL £1 =mmm=m==
NuCL ac

P1 7.00 usac
P12 2000.00 usac
PLO 120.00 dB
L1 -2.60 4B
PLOW 0w

PL1W 61.34123230 W
SFO1 100.6226298 MAz

sP2 8.66
SPRAM[Z] Crpé0comp. 4
81 0.500
SPOFFS2 0 Hz

PL13 120.00 dB
PL2W 19.93825150 w
PL12W 0.31166428 W
PL13W "

SFOZ 400.1316005 MAz

31.00 &
1000.00 usec

F2 - Procesaing parmmetars
ST 327

SF 100.6127495 MAz
wow EM
588 0

1B 1.00 Hz
GB [}

BC 1.40
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<)
BRUKER
L%

Current Data Parameters
HAR 0163675
BP0 3
| PROGHO i
— oom ¥2 - Acquisition Parametera
Date_ 20130704
ine 32.50
— e o IRSTRUM apast
PROBED 5 wm P 1a/13
(122) PUWROG Ruqeedatgpep.3
L ™ )
. - e = 20 ot 1
_§F . 5
— s = 6012 820 ua
i FIDRES 7025020 B8
= E 30 a0 0.0638576 sac
3 B P
C100 usec
S .50 usec
300.0 X
= 40 casm2 145.0000000
0 0.60000300 sec
b1 1.00000000 awc
b4 0200172414 mec
o1 p-93000000" e
b 16 000020000 nec
—— - bt d 50 bzl 0.00360000 aac
™o 0200003000 aac
e CHANREL £1
F— L = 1 9.40 umec
L J - 60 2 18.80 un
28 9 umsc
- i1 -3.00 a
- 51 19.3325150 ¥
o o4 3 70 239 406.1324008 MRz
- e CHANNEL £2 momme
— CPDR RGI2
nc2 19c
33 3 7700 unec
80 s 50000 mas
31 190000 naac
@bz 70.00 maac
20 12000 a8
12 300 a8
=~ 90 2 R
om oW
120 67.25932312 ¥
* i S aiad
oz 100.6214217 Mmz
— 3 3.26
— - 100 fa wuicdm
NAM(3] Crp60,D.5,20.1
. NAM(18 Crpel_sfilt.3
axra 0.500
—— - 110 axtia olsaa
oFFS3 0 Ex
- oFFsia 0 Rz
——— CRADIENT CHANNEL mmme
@umM[1]  SS010.100
=120 CPNAM(2] 43010 100
@11 45.00 %
. * @12 20710 &
;34 1000.00 naec
- 130 P1 - Acquiaition paramsters
™ 256
3 sro1 100.5214 Wiz
FIDRES 65.1i2205 Az
- F 165,658
=~ 140 FEE  Echo-Antiecho
= 2 - Processing parameters
,_ s1
s 400.1300056 MEa
o oBIRE
-~ 150 = ;
B 9 Ea
@ 0
®c 1.0
SEE =160 £l - Procesaing paramcters
sI Tozd
i T T i T T T T T ncz conc-antiesho
& 100.6127492 Mz
o osI8E
8 7 6 5 4 g 2 1 0 ppm B
Iy 0 Ea

Appendix B76: HSQC NMR spectrum of compound (122). s
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Co><)
BRUKER

Current Data Parameters
¥ D182560
EXPNO 2

PRACKO 1

E2 - Moquisition Perameter
Date_ 20130611

Tina 19.54
INBIRDK spect
D 5 mn QNP 1E/13
BOIPROG  hmbcetgplind
™ 4096
SOLVRNT coc13
us 16
[ 16
awa 8012.620 B
FIDRES 1.956255 E1
Q D.2555904 81
Ra as0
Ppm ow 62.400 us(
DE 6.50 use
L o = 300.0 X
cRETE 120.0009000
CHBI7 170.0000000
CHSI13 10.0000000
CRSTA D 0.5981157
— og 0.08000300 ;
- 20 01 1.50000000 »
- R D6 0.05000000 o
eedtupls D16 €.00020000 2
— y mo ©.00002235
a o .
— . CHAWNEL £1 s
woc1
40 Bl 9.40 use
B2 18,60 us
BLL -4.0
= - . .- PLIN 19.93825150 W
aFoL 400.1324008 W
S - - 60 ——— N £2 ——
wocz 13¢
— L3 - o - E3 7.00 us
— . - R ol B24 2000.00 u
— . - BL2 -3.00 @
- 80 EL2K §7.25932312 ¥
sF02 100.6228138 &
a7 :
. SPNAM[7]  Crpslcomp.i
(] 0.500
JE— - e - BPCFEST 0 Ea
— - 100 o ez crensr —
— e o C) FAM[L] QL0 .
— - . w GRRANI3] SHEQL0,100
GENAN[A] SM§010.100
GENAMIS ] BMSQ10 .100
120 e T 5 T Y
— - - 0 es 6pz3 14.00 &
. GEZ4 -8.00
1 I - cPss -4.00 &
crzé -2.00 %
-, . 140 B16 1000.00 us
= hd * . B . . E1 - Aoquisition perametert
™ 256
sroL 100.6228 M8
FIDRES 87.296211 Ex
_— ) - - 095
160 PiMOE  Echo-hntischa T
¥2 - Procassing paramater
-~ s1 B
180 ar 400.1300000 M
— WwoR QsINE
558
3 a Hz
o8 a
] 1.40
- F1 - Processing paranmster:
200 a1 1024
T T T T T T T T T T T T T T T T T T w2 acho-antiecho
3 100.6127690 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 PPmM :: Q!Ilz!
1B Q Ha
=3 a

Appendix B77: HMBC NMR spectrum of compound (122).
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Appendix B78: ROSY NMR spectrum of compound (122).
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Operator:Administrator Timebase:analyticalhplc Sequence:HK-27-13

21/2/2015 5:46 PM

3 HK-28-13 p1 3rd inj

Sample Name: HK-28-13 p1 3rd inj Injection Volume: 20.0
Vial Number: RA3 Channel: Uv_Vis_1
Sample Type: unknown Wavelength: 220
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time:  24/6/2013 17:49 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
3,500 HK-27-13 #3 HK-28-13 p1 3rd inj uvV_vis_1
! mAU WVL:220 nm
4-9.735
3,000
2,500~
2,000
1,500
1,000
500
1-3.783
m/——‘A——-‘J\;‘L‘“’iy 5-17.158 1;&92—
-500 T T T T T T T T min
0.0 25 5.0 75 10.0 125 15.0 17.5 20.0 24.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU ___ mAU*min %
1 3.78 na. 173.268 16.223 242 n.a. BMB
2 7.42 na. 3.950 1.622 0.24 na. BMB
3 8.37 na. 10.140 4226 0.63 na. BMB
4 9.74 na. 3033.827 633.805 94.59 na. BMB
5 17.16 na. 0.000 5.923 0.88 na. BMB
6 21.40 n.a. 6.434 8.236 1.23 n.a. BMB
Total: 3227620 670.035 100.00 0.000

Page 1-1

default/Integration

Appendix B79: HPL chromatogram of compound (24).

Chromeleon (c) Dionex 1996-2006
Version 6.80 SP4 Build 2361 (130805)
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AJF_HK_28 13P1

ML2334 BSM Composition B
100.000 2.62 Range: 95
B 50.0004
0.000 . T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2334 4: Diode Array
1.32 Range: 3.089e-2
260.00
2.0e-24
2 3
<
1.0e-25
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2334 1: TOF MS ES+
1004 1.32 952.426 0.05Da
952.43 6.21e4
=
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2334 1: TOF MS ES+
. 1.32 BPI
100 95243 6.21e4
|
I
1
A
< |
[
)\ \
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2334 1: TOF MS ES+
. 132 TIC
100 952.43 )\ 1.97e5
[
‘ |
[
s I
N
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
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AJF_HK_28 13P1 IM+H1*
ML2334 147 (1.326) Cm (147:151) 1: TOF MS ES+
1004 952.4309 1.46e5
953.4341
<
974.4138
476.7140
467.7070 9754117
477.2165
458.6988 495.6873
976.4224
361.6451 435.6671 934.4146
T T Tty : T T T T T T T T IREEEY: L h\ T T miz
350 400 450 550 600 650 700 750 800 850 900 950 1000 1100
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Elemental Composition Report: AJF-HK-28-13P1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

952 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:41-41 H:0-150 N:0-30 O:0-30

Minimum: -15

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
952.4309 952.4264 4.5 4.7 155 156.3 0.0 C41 H62 N9 O17

Elemental Composition Report: AJF-HK-28-13P1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

953 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:41-41 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 10.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

974.4138 974.4083 55 5.6 155 188.8 0.7 C41 H61 N9 O17 Na
974.4209 -7.1 -7.3 20.5 188.8 0.7 C41 H57 N15 012 Na

Appendix B80: HRMS (ESI) spectra of compound (24).
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Current Data Parameters
OH NAME €02449
EXPNO 1
HO PROCNO 1
F2 - Acquisition Parameters
(0] 2 feded
no o e i
N N OH INSTRUM spect
OH PROBHD 5 mm PABBO BB-
le) N=N (o] PULPROG 2930
A TD 65536
OWN SOLVENT D20
OH NS 16
DS 2
HO SWH 12335,526 Hz
,N\ FIDRES 0.188225 Hz
N~ N AQ 2.6563926 sec
RG 128
DW 40.533 usec
O\/4\ /\/OH DE 6.50 usec
TE 298.0 K
30 D1 1.0000000C sec
TDO 1
PL1 -2.20 dB
PL1W 23.76155472 W
SFO1 600.1337060 MHz
F2 - Processing parameters
32768
600.1299424 MHz
EM

0.30 Hz

1.00

.07
32
.9
5.33
1,34
0.83
_l..}&\
1
1.06

Appendix B81: *H NMR spectrum of compound (24).
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Appendix B82: Selected areas *H NMR of compound (24).
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HO

HO N HO

o N
S OH
HO
N,
N

O\/‘]\ao/\/OH

(24)

—~—159.05
146.25
143.07
138.47

134.27

125.82
125.67
107.30

102.57

96.53
92.39
73.20
72.64

7173
71.69
69.70
69.65
69.60
69.47
69.07
68.93
68.80
68.19
67.44
67.40

61.36
60.39

52.06
51.02
50.87

N R e

30.61
27.88
23.92
23.44
22.03

Appendix B83: *C NMR spectrum of compound (24).
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Current Data Parameters
NAME

c02449
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130701
Time 1.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG Bzgpg30
TD 32768
SOLVENT D20
NS 8192
DS 4
SWH 33333.332 Hz
FIDRES 1.017253 Hz
AQ 0.4915200 sec
RG 2050
DW 15.000 usec
DE 8.25 usec
TE 300.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ========
13C
8.00 usec

dB
90.17671967 W
150.9178983 MHz

- = CHANNREL £2 =
CPDPRG [2 waltzl6
NuUC2 1H
PCPD2 69.05 usec
PL2 -2.20 dB
PL12 13,00 @B
PL13 14.00 dB
PL2W 23,76155472 w
PL12W 0.71758747 W
PL13W 0.56995999 W
SF02 600.1324005 MHz

F2 - Processing parameters
SI 32768

SF 150.9028090 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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Operator:Administrator Timebase:analyticalhplc Sequence:HK-27-13

Page 1-1
21/2/2015 5:47 PM

7 HK-28-13 p2 3rd inj 2nd peak

Sample Name: HK-28-13 p2 3rd inj 2nd peak Injection Volume: 20.0
Vial Number: RA7 Channel: UVv_Vis_1
Sample Type: unknown Wavelength: 220
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 24/6/2013 19:44 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
1 goo_HK-27-13 #7 HK-28-13 p2 3rd inj 2nd peak UV_VIS_1
mAU 3.8.787 WVL:220 nm
1,600
1,400~
1,200
1,000
800
600
400
1-3.793
200
L 12 4-11.745
o] 5-17.143 6-21.435
-200 T T T T T T T T min
0.0 25 5.0 7.5 10.0 125 15.0 175 200 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min %
1 3.79 na. 159.996 23.094 8.37 n.a. BMB
2 8.22 n.a. 5.056 1612 0.58 n.a. BMb
3 8.79 n.a. 1620.621 235657 8542 n.a. bMB
4 11.75 n.a. 8.153 2.139 0.78 n.a. BMB
5 1714 na. 4423 4775 1.73 n.a. BMB
6 21.44 n.a. 7.267 8.617 3.12 n.a. BMB
Total: 1805.516 275.894 100.00 0.000

default/Integration

Appendix B84: HPL chromatogram of compound (25).

Chromeleon (c) Dionex 1996-2006
Version 6.80 SP4 Build 2361 (130805)
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AJF_HK_28 13P2

ML2335 BSM Composition B
100.0004 2.62 Range: 95
mS  50.000
OOOO 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2335 4: Diode Array
1.30 Range: 3.408e-3
260.00
2.0e-3
. E
1.0e-3
2.78 3.25
E 0.28 2.36 260.00 260.00
260.00 260.00 '
00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2335 1: TOF MS ES+
100+ 1.30 952.426 0.05Da
974.41 8.34e3
%] |
0 T T T T T T T T T T T T o T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2335 1: TOF MS ES+
. 1.30 BPI
100 07441 9.73¢3
|
1
|
|
(o] T T T ™ T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2335 1: TOF MS ES+
. 1.30 TIC
100 o74.417) 6.53e4
[
I\
B3 “ \ 323 337 351 2.739
S I 338.34559.52 144.98 124,
| 1.72 B8R0 14498 RE o~
| 167.01 Y v
e N i -[C L
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Tlme
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AJF_HK_28 13P2
ML2335 144 (1.301) Cm (142:146)
100+

1: TOF MS ES+
974.4125 3.55¢4
M+H1*
952.4293
<
975.4160
495.6837
476.7106
976.4294
496.1914
467.7067
496.6923 740.3039 758 3106 990.3870
458.7004 497.1971 7222906 759.3181 991.3895
457.6866-_ h l 930.3529 1012.3665
0t il e e e e b e e
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050
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Elemental Composition Report: AJF-HK-28-13P2

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

. . ] 0
Number of isotope peaks used for i-FIT = 3 HO OHN\)\/ Q/
N

Monoisotopic Mass, Even Electron lons

952 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:41-41 H:0-150 N:0-30 O:0-30

Minimum: -15

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
952.4293 952.4264 2.9 3.0 155 138.0 0.0 C41 H62 N9 O17

Elemental Composition Report: AJF-HK-28-13P2

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

953 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:41-41 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

974.4125 974.4083 4.2 4.3 155 121.0 0.0 C41 H61 N9 O17 Na

Appendix B85: HRMS (ESI) spectra of compound (25).
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i
/

(25)

3.8595

3.7041
3.6790
3.6572

£ 2.9297
t-2.8801

2.6653
2.6199
1.9979
1.8652
1.4760
0.8103

\

Current Data Parameters

C02448
1
1

F2 - Acquisition Parameter
Dat 201

Time
INSTRUM
PROBHD
PULPROG

30630

.3

spect

5 mm PABBO BB-

2
12335.526 Hz
0.188225 H
2.556391226 -

8
40,533
6.50

298.0
1.00000000
1

us
dE
L

Ml

-2.20
23,76155472
600.1337060

F2 - Processing parameter:
SI 32768

SF 600,1299429 M
WDW EM
SSB 0
LB 0.30 Hz
GB [+
BC 1,00
i | X
I | I | 1 | | | | 1 | | | | 1 | 1 |
8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
N | N O | Q0| =T Q0 <1 i ™
[ o0 | M O N o I~ )| O r~ [ L
& i K 444 444444443 i ¥

Appendix B86: *H NMR spectrum of compound (25).
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Appendix B87: Selected areas *H NMR of compound (25).
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Appendix B88: *C NMR spectrum of compound (25).

40

20

Co<)
BRUKER
(<

Current Data Parameters
NAME

C02448
EXPNQ 2
PROCNO A
F2 - Acquisition Parameters
Date_ 20130630
Time 18.22
INSTRUM spect

PROBHD 5 mm PABBO BB—

PULPROG 8zgpg30

D 32768
SOLVENT D20

NS 8192

DS 4

SWH 33333.332 Hz
FIDRES 1.017253 Hz
AQ 0.4915200 sec
RG

DW 15.000 usec
DE 8.25 usec
TE 301.9 K
D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1

8.00 usec
dB

PL1W 90.17671967 W
SFOl 150.9178993 MHz
CPDPRG [2
NUC2
PCED2
PL2
PL12
PL13
PL2W 23.76155472 W
PL12W 0.71758747 W
PL13W 0.56999929 W
SFO2 600.1324005 MHz
F2 - Processing parameters
SI 32768
SF 150.9028090 MHz
WDW EM
S5B a
LB 1.00 Hz
GB 0
PC 1.40
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AJF_HK_29_13 protected sugars
ML2336

BSM Composition B
Range: 95

2.78
260.00
i\

T T T T T
3.60 3.80 4.00

4: Diode Array
Range: 5.159-3

2.60 2.80 ‘ 3.00 3.‘20 3.40

T T T T T
3.60 3.80 4.00
1: TOF MS ES+
1044.489 0.05Da
3.06e4

T T T T T
3.60 3.80 4.00

1: TOF MS ES+

BPI

3.06e4

100.000+
8 50,0009
0.000- e
0.20 0.40 0.60
ML2336
4.0e-34
2 2.0e-3]
0. T T T T T T
0.20 0.40 0.60
ML2336
100+
] B3|
o T T T T T T
0.20 0.40 0.60
ML2336
100
&
c T T T T T T
0.20 0.40 0.60
ML2336
100
<]

2.00
1044.507\
|

T T T T T
3.60 3.80 4.00

1: TOF MS ES+

TiIC

2.17e5

0.40 0.60

T T
0.80 1.00
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AJF_HK_29_13 protected sugars IM+HT1*

ML2336 223 (2.005) Cm (222:225) 1: TOF MS ES+
100+ 1044.4935 8.86e4
1066.4741
522.7460
1067.4784
=]
523.2452
493.7248
5417184 1068.4813
542.2200
1069.4850
542.7214
464.7014 \ 543.2246 822.3768 1000.4698 1128.4604
T T t 4 T T T T T T T b t T T T T - T fit ! AR \h‘ T T - miz
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
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Elemental Composition Report: AJF-HK-29-13 protected sugars

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons \\V

951 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:48-48 H:0-150 N:0-30 0O:0-30

Minimum: -15

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
1044.4935 1044.4890 4.5 4.3 185 103.4 0.0 C48 H70 N9 O17

Elemental Composition Report: AJF-HK-29-13 protected sugars

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

953 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:48-48 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

1066.4741 1066.4709 3.2 3.0 185 96.6 0.0 C48 H69 N9 017 Na

Appendix B89: HRMS (ESI) spectra of compound (126).
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4.3412
4.3361
4.3313
4.3263
4.2105
4.1976
4,1946
4.1864
3.7115
3.7040
3.6962
3.6905
3.6852
3.6722
3.6650
3.6595
3.6550
3.6007
3.5978
3.5935
3.5912
3.5868
3.5826
1.4962
1.3775
1.3628

—

Current Data Paramete:

NAME A33742
EXPNO 1

PROCNO 1

F2 - Acquisition Paranm
Date_ 20130701
Time 19.44
INSTRUM DRX50(
PROBHD 5 mm DUL 13C-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 511

DS 2

SWH 10288.065
FIDRES 0.15698!
AQ 3.1850485
RG 322.5
DW 48.600
DE 6.00

IE 300.0
D1 1.00000000
TDO

sssssses CHANNEL fl ===
NUC1 1H
Pl 12.00
PL1 -2.70
SFOL 500.133088!

kLA_Px_AAAAAALAAAAAAAFZ — Processing parame
SI 32768

1.99

Appendix B90: *H NMR spectrum of compound (126).

2.65
1.34

1,94/~

4

5

76,
91

1
3

SF 500.130008¢
T WDW EM
SB 0
0 ppnm3 0.30
GB 0
PC 1.00
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Appendix B91: Selected areas *H NMR of compound (126).
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Appendix B92: *C NMR spectrum of compound (126).

Co<)
BRUKER
e

Current Data Parameters
NAME A3374

EXPNO 2
PROCNO 1

F2 - Acquisition Parameter
Date_ 20130701
Time 22.05
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 16384
SOLVENT cpcl3

NS 8192

DS 4

SWH 30120.482 Hz
FIDRES 1.838408 Hz
aAQ 0.2719744 sec
RG 11585.2

DW 16.600 usec
DE 6.00 usec
TE 300.0 K
Dl 0.69999999 sec
di1 0.03000000 sec
DELTA 0.59299299%6 sec
DO 1

L CHANNEL fl =—=——=
NUC1 13C

Pl 8.00 usec
PL1 -2.30 dB
SFQL 125.7703643 MH:
——r CHANNEL £2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -2.30 dB
PL12 12.84 dB
PL13 120,00 <B
SFo2 500.1320005 MH:

F2 - Processing parameters

51 32768

SF 125.7577637 MHz
WDW EM

SSB 0

1B 2.00 Hz
GB 0

PC 1.40
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Operator:Administrator Timebase:analyticalhplc Sequence:HK-29_after deprotection Page 1-1
21/2/2015 5:48 PM

2 HK-29 aftwer deprotection 1st-2nd-3rd first fr_4th inj

Sample Name: HK-29 aftwer deprotection 1st-2nd-3rd first fujettfom}/olume: 20.0

Vial Number: RA2 Channel: UVv_VIS_1
Sample Type: unknown Wavelength: 220
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 3/7/12013 17:32 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
3,000-HK-29_after deprotection #2  HK-29 aftwer deprotection 1st-2nd-3rd first fr_4th inj uv_VIs_1
! mAU WVL:220 nm
2,500~ 4-10.098
2,000
1,500
1,000
500-{
1-4.270 2 3'8'5“&_&“
o] AR R I8 je-rres 7210
-500 T T T T T T T T T min
0.0 25 5.0 7.5 10.0 125 15.0 175 200 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min %
1 4.27 na. 32.958 49.937 1092 na. BMB
2 7.31 n.a. 6.678 5158 1.13 n.a. bM
3 8.56 na. 85.808 63.372 13.86 na. MB
4 10.10 n.a. 2382633 332268 7266 na. BMB
5 13.19 na. 6.096 1637 0.36 n.a. BMB
6 17.69 n.a. 6.034 1.129 0.25 n.a. BMB
7 21.99 n.a. 18.242 3.809 0.83 n.a. BMB
Total: 2538.449 457.310 100.00 0.000

Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Appendix B93: HPL chromatogram of compound (26).
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AJF_HK_29_13 after deprotection

ML2338 BSM Composition B
100.000+ 2.62 Range: 95
£ 50.000]
0.000- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2338 4: Diode Array
0.28 Range: 2.89e-2
260.00
2.0e-24
2 4
<
1.0e-29 1.16
260.00
0.0+ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2338 1: TOF MS ES+
100+ 0.27 884.364 0.05Da
902.35 710
110 119
906.34 902.36
L
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2338 1: TOF MS ES+
15 BPI
1004 0.27 -
902.36 || 2.40e3
902.35]‘ \H‘ 325
| | 338.34
] &f o2 | ‘\ ‘\ 2.06 2.49 %61 313 [l 343 369 3.03
< y \ ; . y A ; [\ 3 536.16 -
167.01 | | \ 220 228 30114 277 | 14498 || 352
[ 058 078 | 128 143 161 1.81 30517 220 10705 301 aras LA [| 14408 37 I 144.98
\ o 7o \ssroz weron a0 aror i aoees 22\ aapms S AT L TR s S
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
ML2338 1: TOF MS ES+
1007 93'22.257\ 115 205 305 4040d
[\ 902.36 p 3.13 ; 3.38
[ I\ 290 11102 14408 3383414595 359 377
. 161 61 SO 144.98 X .
: \ . X . 30L.14
167.0{\ “\ \\\ / N 18701 N SRR 10208 30817 10208 30414
N e
0- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Tlme
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80
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AJF_HK_29_13 after deprotection
ML2338

BSM Composition B

Range: 45
40.0004
< E
20.000
0.000 T T T T T T T T T T T T T
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50
ML2338 4: Diode Array
0.28 Range: 2.89e-2
E 260.00
2.0e-24
= E
<
1.0e-24 1.16
E 260.00
0.0+ T T T T T T T T T T T T T T T T
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50
ML2338 1: TOF MS ES+
1004 0.27 884.364 0.05Da
902.35 710
1.19
whsa 90236
<]
0 T T T T T T T T T i T T T T T T
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50
ML2338 1: TOF MS ES+
BPI
1004 0.27
902_35“7\ 2.40e3
J‘
o
=] 021 |
167.01 “
o /
0 T T T T T T
0.10 0.20 1.40 1.50
ML2338 1: TOF MS ES+
g 0.27 TIC
100 902.357 4.04e4
|
|
<] |
" = 022 |
167.01 /
o ¥/\J
0- T T T T T T T T T T T Time
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 .50
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AJF_HK_29_13 after deprotection

ML2338 120 (1.078) Cm (119:121-114:115) 1: TOF MS ES+
1004 906.3435 2.27e3
461.6543
=]
M+HT*
884.3612
907.3495
1462.1584
424.6683
433.6765
922.3284
1462.6585
880.3824
423.6607 463.1554 663.2676 923.3314
5961516 6062356 05 2044 664.2601 862.2846
3691545 L Ll b 516.6652 - N OO 802.2786 | L Il || 9602080
O—plsppllt b f 1 t ey T T Y T e T T T T T T T T s f f bty T Mz
350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000
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Elemental Composition Report: AJF-HK-29-13 after deprotection

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

947 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:36-36 H:0-150 N:0-30 0O:0-30

Minimum: -15

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
884.3612 884.3638 -2.6 -2.9 145 387 0.0 C36 H54 N9 017

Elemental Composition Report: AJF-HK-29-13 after deprotection

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

950 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:36-36 H:0-150 N:0-30 0O:0-30 Na:1-1

Minimum: -1.5

Maximum: 100 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

906.3435 906.3457 -2.2 -2.4 145 36.6 0.0 C36 H53 N9 017 Na
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AJF_HK_29 13 after deprotection [M+H]+
ML2338 130 (1.173) Cm (130:134-127:129) 1: TOF MS ES+
100 884.3505 1.15e3

885.3544
C\?,
900.3461 1016.3497
994.3704
82,0326 1017.3563
599.8950 878.3588
600.2309 862.3658 946.3909
581.2411 901.3398
569.2433 600.5798 4 0073557 947.3964 1032.3429
671.2636.680.9948 824.3482 :
\l 681.2473710.3323 7363292 7827999 g5 3775 % { | l r 962.3235 ‘ ‘ 1030.3434

ol Gl i W YW ¢ i " ity el H} oAbl i T ety L N T

¥ t ¥ Y * t f iy T T it = m/z
550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000 1025 1050 1075 1100
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AJF_HK_29 13 after deprotection
ML2338 127 (1.148) Cm (126:129-122:123)

1: TOF MS ES+
1004 902.3572 7.35e3
S 880.3739 |903.3670
<
4316827  459.6620
1460.1706 904.3751
401.6342.413.6734 (460.6690 iL 018.3343
588.5758.601.5590 o 964.3412
T 1 371\6225\\ il j\L L L “ h N \‘ \51666\25 T T + A\L \640247\0 70\43040\\71929\70 8\62‘368\9‘ 4 ‘\ ‘“/\92237\08 ( T \101634\77 T
ML2338 113 (1.020) Cm (112:115-95:99) 1: TOF MS ES+
100 920.3694 3.49e3
898.3887
. 921.3746
B 440.6890
468.6669
469.1715 922.3796
423.1740
309.1337 341 1501 1469.6703 936.3442
. ( v 41367460 | | ||| 499.1252 623.2318 640 2463 6772834 8803840 || || [ _942.3634
T T T T T T T T T T T T T T T T T T T
ML2338 29 (0.275) Cm (28:30-46:48) 1: TOF MS ES+
1004 902.3569 6.27e3
880.3767
s 903.3718
431.6827
459.6657 920.3812
_461.6597 7
386.6429 RAEN (462.1645 588.9139.601.2263 873.3504 ansls
aosn %R | VLW sesre stasior 0RO gy em0asen pieaora 52 Mt 9013253 10163564 iz
T T T T T T LI T T T T T 1 T T T T T T T T T T T T T T
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

Appendix B94: HRMS (ESI) spectra of compound (26).
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ANOMOFNNTNOINNVWOFROASNHFOOWOEHEFIHONONNHOFROUNWVWOHOWROWMOEN (“)(‘)
NMOWVWMNINOMEOWIFWLOINHMOCPONNOMINANOWONAINFDNANMWVLANO NN ®LO
VI-FMOmdodFnuuaNIFDFNON—S VLV OFVNANdNYooO~YonNNdoooweY Aoy BRUKER
COVWVWVWOUOVINANNANLYOUVLYWVWOUNNIIITIOOOOOONG G A0 00N MM™LW-LIWIWLWIOWL0N

HO._.HO COLVWLVVNINNYIFLII PSS LI ISP LIOOOIONOONOMOOMNOOMNONOOONOMNOMOM

o OH Current Data Parameters

N NAME 02497

N~ EXPNO 1

N’ N"HO PROCNO 1

—_

F2 - Acquisition Parameters
Date_ 20130821
HO O Tinme 10.25
INSTRUM spect
PROBED 5 mm PABBGC BB-
HO =N o) PULPROG 2930
o ',\‘ N D 65536
=~ SOLVENT D20
N\/)_/ =N NS 16
N DS 2
HO OH (o) SWH 12335.526 Hz
“~_-OH FIDRES 0.188225 Hz
O aQ 2.6563926 sec
RG 203
(26) DW 40.533 use
DE 6,50 use
TE 300.1 K
D1 1.00000000 sec
DO 1,
P
PL1 -2.20 dB
PL1W 23.76155472 W
SFOl 600.1337060 MHz
F2 - Processing parameters
5I 68
SF 600.1299431 MH:z
WDW EM
5sB 0
LB 0.30 Hz
GB [
PC 1.00
L
| I | I | | I I I | | I I I I | I I
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 ppm
b= o] [=r| ™) = 0| oN[Of = o] S o
| oY (= o | M) oo < 60| | KO 19|
o Of | O | O [ —f N
o

Appendix B95: *H NMR spectrum of compound (26).
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Appendix B96: Selected areas *H NMR of compound (26).
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Appendix B97: C NMR spectrum of compound (26).

T
120

100

o)
BRUKER
Cos)

Current Data Parameters

NAME €02497
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130821
Time 10.39
INSTRUM spect
PROBHD 5 mm PABBQ BE-
PULPROG @zgpg30

D 32768
SOLVENT D20

NS 8192

Ds 4

SWH 33333.332 Hz
FIDRES 1.017253 Hz
AQ 0.4915200 sec
RG

DW 15.000 usec
DE 8.25 usec
TE 300.1 K
D1 2.00000000 sec
Dl1 0.03000000 sec

dB
90.17671967 W
150.9178993

CHANNE L

23.76155472 W
0.71758747 W
0.56599999 W
600.1324005 M

F2 - Processing parameters
SI 32768

SF 150.8028090 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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—~~

H14 10-Dec-2010
11:53:35
GEHK9 BSM Composition B
100.000+ 262 Range: 95
80.000- /
60.000
3
40.000-
20.000- \
E T T T T T T T T T T T T T T T T
0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00
GEHK 9 4: Diode Array
3 J@gg; 2.35%-2
2 03-2% e
1.59.233 S e
= 4 %
< 10e2] e
5 0e-3§ i
T IOEE ] ) ‘
Sl S0 P LR P | R IR 5 T | S | T s e SR i ) T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
GEHK?9 1: TOF MS ES+
— 200 _ 383.255 0.05Da
227.14 ‘ 6.3504
] | 2.05
| 283.20
-‘ |
[ ] e [1{
1
I\
\
h
al | A ‘
| QA A | T f T T T T T T T T R T T LRGP A T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
GEHKS 1: TOF MS ES+
2.01 BPI
227.14‘f‘| 1.25e5
|| 205
|1227.14
g
® | |
J \
191 |
1.64 !
269.19 \
20920 X \ 321
ol K % 34
0 I 12 T Wi | v ] R | = 4]“‘"' b - ]‘-f‘ T T 7»VIW T 37 V"-T‘ T vl‘ T k. '"I_T'WI '7[ -]—lme
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

1117 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-200 H:0-200 N:0-30 O:0-20

H14
GE HK 9 224 (2.013) Cm (222:227-(198:212+261:280)) 1: TOF MS ES+
5.56e+005
100+ 227.14
283.20
\ | A
‘ [M+H]
¥ % i ! 383.26
| |
o
699.50
228.15 128421 405.24
| 370 lec i 70050
328.20 | [#06- 01.51
ol E000 et L | x £ 51732 61737 ““9( 78748 86745 g1366 gs1es
I T 1 1 T 1| | hdAdd b T b Wi | A4 | T T | AL 1 T T T [ Mgt bbb | T T Laddd M | T T
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Minimum: -1.5
Maximum: 1000.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
383.2552  383.2559 -0.7 -1.8 9.5 340.0 0.3 C21 H31 N6 O
383.2546 0.6 176 4.5 341.2 1.4 C20 H35 N2 05
HN™ ~O
O-—
BocN
oo
(139)

Appendix B98: HRMS (ESI) spectra of compound (139).
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© MAONHOVMNMOOTVONXIFTNCSCANTINIDMUNABNONRNAANOIEOCHOSMINMO AN
@ CWTONANFRDL ADOONANONMENNADN AIMOIO AV AV ANMOVWORTAIONO M m
I OCrRVWNHAX~ O~V MOPEVBNMMNMNOCNATINMARNWONLTNO®NS TN LD
HN o @ A AR V00NN ANNNNNDDNDDNDDNINNOCOONANI~OWWOOW P BRUKER
0 NMLIIONMNONMNNNMNOONNNNNNNNNNNNNNNNAAAAAAA A A A A A (N
Current Data Parameters
NAME hakl4
(o) EXPNO 1
BocN PROCNO 1
H O F2 - Acquisition Parameter
Date_ 20110310
Time 11.25
(139) INSTRUM spect
PROBHD 5 mm PABBO BB—
PULPROG zq
D 32768
SOLVENT cDC13
NS 16
DS 2
SWH 4251.701 Hz
FIDRES 0.129752 Hz
AQ 3.8535168 sec
RG 114
DW 117.600 usec
DE 6.50 usec
TE 298.0 K
D1 8.00000000 sec
DO 1
CHANNEL f1
NUC1 1H
Pl 10.25 usec
PL1 0 dB
PL1W 22.85816574 W
N i\ SFOl 500.1318755 MH:
F2 - Processing parameters
SI 32768
T T T T T T T T T T T T T SF 500.1300031 MH2z
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm WDW EM
SSB 0
LB 0.20 Hz
<! o ™) o [oy g GB 0
™| ™~ o IS o || O | Y| o | O PC 1.00
= (=] (= | | o O
| —

Appendix B99: *H NMR spectrum of compound (139).
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Appendix B100: Selected areas *H NMR of compound (139).
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Appendix B101: *C NMR spectrum of compound (139).

197



HN™ O

HAK 14 COSYDOQF Grad. /288K '
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Appendix B102: COSYDQF NMR spectrum of compound (139).
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Appendix B 103: NOESY NMR spectrum of compound (139).
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Appendix B 104: HSQC NMR spectrum of compound (139).
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12 after dry 10-Dec-2010

11:40:56
GEHK8 BSM Composition B
100.000 2.83 Range: 95
3 / \\
so.oooj / '
- \
60.000
e /// \
40.0003 /
3 //
20,000+ /
1 |
T 1 1] T T T T o T 3 T T T ¥ | T ¥ T R
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
GE HK 8 4: Diode Array
1 s Range: 2.947e-2
20627 Pl
o
= E| —
< o
'_,’/_'7
1.09-23
] _ L
0.0+ l—'/'l"Y'Tl""I' A2 LTI 7 T AN S s, T LS ) B T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
GE HK 8 1: TOF MS ES+
0.28 227.14 0.05Da
100 {727.14 1.21e4
|
|
1 I
4 H
| e
1| o
1 | 22714
% 1.16
] { =N 227.14
- N
LB S5 T T | B RS0 7 G R G T Tkt T T T | S EE s
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
GEHK8 1: TOF MS ES+
0.28 BPI
[227.14 ) 121e4
| il
| o b
204 M7A3 || 2
» 1 - 229_21 | | 1494.16 321
283.21 ! "
:' 0.36 | )(,r— 2.28 \
|| 227 14 ! 87 722021
‘ 1.08 1.43 24228 | J
e 269.18 || 207.16 f ‘
(‘ D N I /‘ |
2} T T T -t T T T T T T
0.00 0.50 1.00 1.50 2.00 2.50

201



Elemental Composition Report

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
301 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Page 1

Appendix B105: HRMS (ESI) spectra of compound (140).

Elements Used:
C:0-200 H:0-200 N:0-30 0©:0-20
12 after dry
GE HK 8 31 (0.292) 1: TOF MS ES+
[M+H]* 9.38e+003
100 227'.14
[
I ‘
i o [
T
164.10 geiis
08107.07130.09 163.13 i
5 bk L 18113 50745 129124012 27916 33700 35507 3012641423 45327 47525 .
T T v X ) | X | By T T T T 17
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475
Minimum: =125
Maximum: 1000.0 3.0 50.0
Mass Calc. Mass mbDa PPM DBE i-FIT i-FIT (Norxm) Formula
227.1397 227.1396 0.1 0.4 3.5 126.9 0.0 Ccil H19 N2 03
HN (0]
OH
HoN
O
(140)
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OH
HoN
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Appendix B106: *H NMR spectrum of compound (140).

ppm

o)
BRUKER
(<

Current Data Parameters

NAME ha_12
EXPNO 1.
PROCNO 1

F2 - Acquisition Parameter
Date_ 20110106
Time 10.09
INSTRUM spect
PROBHED 5 mm PABBO BB-
PULPROG zg

TD 32768
SOLVENT D20

NS 16

DS 2

SWH 3501.401 Hz
FIDRES 0.106854 Hz
AQ 4.6792703 sec
RG 128

DW 142.800 usec
DE 6.50 usec
TE 298.0 K
D1 6.00000000 sec
DO 1
======== CHANNEL f1l

NUC1 1H

Pl 10.25 usec
PL1 0 dB

PL1W 22.85816574 W
SFO1 500.1315004 MH:
F2 - Processing parameters
SI 32768

SF 500.1299529 MHz
WDW EM

S5SB 0

LB 0.20 Hz
GB 0

PC 1.00
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Appendix B107: Selected areas *H NMR of compound (140).
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Appendix B108: **C NMR spectrum of compound (140).
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Appendix B109: COSYDQF NMR spectrum of compound (140).
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HN™ ~O

H,yN
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Appendix B 110: NOESY NMR spectrum of compound (140).
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Appendix B 111: HSQC NMR spectrum of compound (140).
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Operator:Administrator Timebase:analyticalhplc Sequence:hk_117 Page 1-1
25/7/2012 2:59 PM

1 hk_117
Sample Name: hk_117 Injection Volume: 20.0
Vial Number: RA1 Channel: UV_ViIS_1
Sample Type: unknown Wavelength: 260
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 11/712012 15:58 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
hk_117 #1 hk_117 UV_VIS 1
1,200 WVL:260 nm|
2-16.740
1,000 1
800-{
600 [
400
200
1-14905 3-18.383  4-21.568
it mj_ly.___/\'\__/\ —
; min|
-200 T T T T T T T T T
00 25 50 75 100 125 15.0 175 20.0 24.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %
1 15.91 n.a. 14.186 1.976 1.34 n.a. BMB
2 16.74 na. 1082.482 137.744  93.17 n.a. BMB
3 18.38 n.a. 27.857 3.456 2.34 na. BMB
4 21.57 n.a. 32.130 4.669 3.16 n.a. BMB
Total: 1156.655 147.846 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)

Appendix B112: HPL chromatogram of compound (132).
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E T y T T T T 37 T T i | T
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1.
5.0e-1 \
\1
o.c) T LAY Kru s ¥ | BES 2 3 } T T P | B T ) B | TR TR TR 7 T T
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1: TOF MS ES+
1 1.89 449.208 0.05Da
44921 | 1.18e5
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! A
! i
\
179 1 \
44921 | \
\f\ l i
OJ\ T | T e T T = T =t
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Y
Lk
[
o | “.
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Al e
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1710 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used: Ty

C:0-200 H:0-200 N:0-100 ©O:0-100

26 AFTER PURIFICATION :
ML-HK-1 211 (1.893) Cm (208:229) = 1: TOF MS ES+
[M+H] 2.00e+008
100~ - «3.21
G |
1450.21
227.14
897.42
63.12 51.22 898.42
54.13 915.45
- | 80.05 130.09179.08 ? 3832640522 | (46724 52026 657.34674.37 831.46 08542 96847
VT T " T | BT AL Tt G R WAL B AL WL U BN G | T T | T miz
100 200 300 400 500 600 700 800 900 1000
Minimum: -1.5
Maximum: 1000.0 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
449.2074  449.2076 -0.2 -0.4 13.5 552.1 0.0 C26 H29 N2 05
449.2081 -0.7 -1.6 6.5 559.7 7.6 Cil H25 N4 06
449.2068 0.6 1.3 1.5 560.2 8.1 C10 H29 N10
. 010
449.2068 0.6 1.3 12.5 561.1 3.0 C8 H17 N24
HN™ ~O
OH
FmocN
(0]
(132)

Appendix B113: HRMS (ESI) spectra of compound (132).
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HN™ =0 BRUKER
Current Data Parameters
NAME h2é
EXPNO 1
OH
FmocN PROCNO 1
fo) F2 - ARcquisition Parameter
Date_ 20110331
Time 15.37
INSTRUM spect
(1 32) PROBHD 5 mm PABBO BB-
PULPROG zg
TD 65536
SOLVENT DMsS0
NS 16
DS 2
SWH 7500.000 Hz
FIDRES 0.114441 Hz
AQ 4.3690667 sec
RG 101
DW 66.667 usec
DE 6.50 usec
TE 298.0 K
D1 6.00000000 sec
TDO 1
== CHANNEL f1l ==
NUC1 1H
Pl 10.25 usec
PL1 0 dB
PL1W 22.85816574 W
J J SFO1 500.1335009 MH:
LJ o UL;JJ L F2 - Processing parameters
SI 32768
SF 500.1300051 MH:z
T T T T T T T T T T T T T T T WDW EM
14 i 12 11 1 7 4 2 1 m SSB 0
3 0 9 8 6 5 3 0 pp i 0.30 Hz
GB 0
o ®| S ™~ i ) o~ <[ o o) (=t M| 1)) EC 1.00
™~ N O O — M| N m|| N | o N || Of H| 0|
o | N H NN | | of| o | | | <

Appendix B114: *H NMR spectrum of compound (132).
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Appendix B115: Selected areas *H NMR of compound (132).
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Appendix B116: **C NMR spectrum of compound (132).
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Appendix B117: COSYDQF NMR spectrum of compound (132).
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Appendix B 118: NOESY NMR spectrum of compound (132).
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Appendix B 119: HSQC NMR spectrum of compound (132).
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Appendix B120: LRMS (ESI) spectrum of compound (133).
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Appendix B121: LRMS (ESI) spectrum of compound (134).
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Appendix B122: LRMS (ESI) spectrum of compound (151).
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Appendix B123: LRMS (ESI) spectrum of compound (27).
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Appendix B124: MALDI spectrum of compound (152).
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APPENDIX C: oH s

HO OH
O N N O
. . . . - . N g =N
'H NMR titration studies using ligands (22, 23. 51 and 52) with AgNO3 HO NN H \L/N OH
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Appendix C1:(a) Stack plot of *H-NMR (500 MHz, D,0) of (22) (stock concentration 2 mM) with an increasing amount of AgNOs.
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Appendix C2:Stack plot of *H-NMR (500 MHz, D,0) of (23) (stock concentration 2 mM) with an increasing amount of AGNOs.
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Appendix C3:Stack plot of *H-NMR (500 MHz, D;0) of (51) (stock concentration 2 mM) with an increasing amount of AGNOs.
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Appendix C4:Stack plot of *H-NMR (500 MHz, D,0) of (52) (stock concentration 2 mM) with an increasing amount of AGNOs.
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Appendix C5:Plots of the concentrations of free species and complex species expressed as molar fractions against the concentration of the titrant Ag

using (a) (22), (b) (23), (c) (51) and (d) (52).
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'H NMR titration studies using ligands (18, 22 and 23) with CFsCOOAg
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Appendix C7:Plots of the concentrations of free species and complex species expressed as molar fractions against the concentration of the titrant Ag
using (a) (18), (b) (22) and (c) (23).
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Appendix C8:Plots of the experimental points and the calculated best fit line against concentration of titrant Ag using (a) (18), (b) (22) and (c) (23).
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'H NMR titration studies using ligands (24-26) with AgNO3 ho
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Appendix C9:Stack plot of *H-NMR (500 MHz, D,0) of (24) (stock concentration 2 mM) with an increasing amount of AGNOs.
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Appendix C10:Stack plot of *H- NMR (500 MHz, D,0) of (25) (stock concentration 2 mM) with an increasing amount of AgNOs.
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Appendix C11: Stack plot of *H- NMR (500 MHz, D,0) of (26) (stock concentration 2 mM) with an increasing amount of AgNOs.
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Appendix C12:Plots of the experimental points and the calculated best fit line against concentration of titrant Ag using (a) (24), (b) (25) and (c) (26).
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