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Figure 1. ORTEP diagram of 11a. Thermal ellipsoids drawn at 30% probability. (For clarity
purpose hydrogen atoms are not shown)
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Scanned copy of 'H, 3C and HRMS Spectra
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Current Data Parameters

NAME JN-RR-503GE
EXENO 1
PROCNO i
F2 - Acquisition Parameters
. Me Date_ 20131114
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Me 0,,. -0 / PULEROG 2g30
>< o) ™ 65536
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: DS 2
0 SWH 6172.839 Hz
. FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
% DW 81.000 usec
DE 6.00 usec
TE 300.0 X
D1 1.00000000 sec
TDO
== CHANNEL fl ========
1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 327
SF 300.1300040 MHz
WDW EM
4 SSB 0
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Figure 3.1a. '"H NMR (300MHz, CDCl3) spectrum of 3a
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Current Data Parameters
NAME JN-RR-503E
EXPNC 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140410
Time 10.34
Me INSTRUM spect
PROBHD 5 mm DUL 13C-1
0_/ PULPROG zgpg30
D 65536
SOLVENT CDCl3
Me O:.. -0, / NS -249
>< (o) DS 4
. SWH 17985.611 Hz
Me™ ‘o // FIDRES 0.274439 fz
AQ 1.8219508 sec
(o) . RG 1625.5
DW 27.800 usec
DE . 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
/ . dll 0.03000000 sec
‘ DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13C
9.30 usec
0.00 dB
75.4752953 MHz
= = CHANNEL f2 =
CPDPRG2 waltzlé
Nucz 1H
PCPD2 80.00 usec
PL2 Q.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing paremeters
51 32768
SF 75.4677430 MHz
WDW EM
5B 0
. LB 1.00 Hz
T " T T {l . T T T T T T T Pg 1_43
200 180 160 40 120 100 80 60 40 20 0 ppm

Figure 3.1b. 3C NMR (CDCl; 75MHz) of 3a
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F2 - Acquisition Parameters
Date_ 20111122
Time 16.48
Cl INSTRUM 3
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

Me ><°’ O 5 os 2
Me RE SWH 6172.839 Hz
o Vi FIDRES _ 0.094190 Hz
o] AQ 5.3084660 sec
RG 40.3
DwW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
\ TDO 1
CHANNEL f{ ===s=====
NUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processi rameters
Sl 3
SF 300.1300220 MHz
WDW EM
SSB ']
LB 0.30 Hz
GB []
PC 1.00
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Figure 3.2a. 'H NMR (300MHz, CDCls) spectrum of 3b
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NAME RP-RR-265
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111122
Time

1
INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG pg30
Cl D

SOLVENT CDCI3

NS 115

DS

4
SWH 17986.611 Hz
FIDRES 0.274439 Hz
Me O/, -0, / AQ 1.82196508 soc
3281

PL1 ' 0.00dB
SFO1 75.4762953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
St 327
SF 75.4678256 MHz
w EM

WD!
SS
B 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.2b. ’C NMR (CDCl;, 75MHz) of 3b
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Current Data Parameters
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1

PROCNO 1

F2 - Acquisition Parameters
Date. 20110825

0 INSTRUM  op
k] t
o/\wIe o o PROBHD 5 mm DUL 13C-1
\ PBLPHQ'G zg30
N SOLVENT cDCl3
o /// NS 16
/\(\ N DS 2
o o —\ SWH 6172.839 Hz
S N=N FIDRES _ 0.094190 Hz
me 10 AQ  5.3084660 sec
Me RG 90.5
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1. sec
TDO 1
CHANNEL f1 ========
NUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1  300.1318534 MHz
;f - Processi| meters
SF  300.1300216 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
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8 3 2 1 0 pm

L
7
g
-

P

Figure 3.3a. 'H NMR (300MHz, CDCl3) spectrum of 8a
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Current Data Parameters
NAME RP-RR-250
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110825
Time 15.29
o INSTRUM o)
/—Me megggGSmm Lsz:ca
o}
° P ™ 85636
A\ SOLVENT coeis
N NS 136
? s I
o o/\(\ N FIDRES  0.274439 Hz
o ¥ N=N AQ 219508 sec
%—6 RG §74.7
Me DwW 27.800 usec
Me DE 6.00 usec
TE 300.0 K
D1 sec
di1 0.03000000 sec
DELTA 1.u1mm sec
======== CHANNEL f1 ===c====
NUCH 13C
P1 9.30 usec
PL1 0.00 dB
SFO1  75.4752953 MHz
==z====== CHANNEL {2 s=======
CPDPRG2  waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.88 dB
PL13 16.00 dB
SFO2  300.1312005 MHz
F2 - Processing parameters
Si 32768
SF 75.4678590 MHz
WDW EM
B 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T Pc 1.‘0
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Figure 3.3b. 3C NMR (CDCl; 75MHz) of 8a
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Current Data Parameters
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PNO 1

cl EXI
PROCNO 1
F2 - Acquisition Parameters
° NP Date_ 20111129
\ N Tirggn " 17.30 .
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QY Y =N PULPROG 2930
Mo 0 T 65536
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: i NS 16

DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz

AQ 5.3 sec
RG 287.4

DW 81.000 usec
DE 6.00

TE 300.0 K

D1 1.00000000 sec
TDO 1
===mm=== CHANNEL {1 =s======
Nuct 1H

P1 13.15 usec
PLt 0.00 dB

SFO1  300.1318534 MHz
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Figure 3.4a."H NMR (300MHz, CDCls) spectrum of 8b
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Current Data Parameters
NAME " RR-RR-2¢6
PROCNO 1
F2 - Acquisition Parameters
a Dats_ 20111201
Time 23.33
: INSTRUM s
gseg#gs 5 mm DUL s1030.-1
o o o L #pg
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[o]
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s NN SWH 17985611 Hz
we 10 FIDRES  0.274439 Hz
AQ 1.8219508 sec
RG 724.1
DW 27.800 usec
DE 6.00 usec
300.0 K
2.00000000 sec
di1 0.03000000 sec
DELTA  1.89999998 sec
TDO 1
s======= CHANNEL f{ ========
NUC1 13C
9.30 usec

PL1 0.00dB- -
SFO1 76.4762953 MHz

CPDPRG2 walzié

NUc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

.00 dB
SFO2 300.1312005 MHz
F2 : Processin rameters
Si 327363.

SF 75.4679210 MHz
WDwW EM
SsSB 0
LB 1.00 Hz
0
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T T T T T T T T T T T C 1.40
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Figure 3.4b: 3C NMR (CDCl; 75MHz) of 8b
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Current Data Parameters
NAME RP-RR-272
EXPNO 2
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F2 - Acquisition Parameters
Date_ 20130503

o Me Time_ 1826
— o INSTRUM _ spect
0 N PROBHD_ & mm DUL 13C-1
‘ zg
o N ° ™ 66536
S ‘ﬁb

SOLVENT cDci3
NS 16

2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
DW 81.000 usec
DE 6.00 usec

3000 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1
NUC1 1H

P1 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

Fz Procmin%gammmrs

SF 300.1300256 MHz
W EM

0
LB 0.30 Hz
GB 0
PC 1.00
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Figure 3.5a: 'H NMR (300MHz, CDCl;) spectrum of 8¢
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Current Data Parameters
NAME RP-PR-272
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111221
Time 13.156
INSTRUM spect
PROBHD & mm DUL 13C-1
O gpasg
SOLVENT CDCI3
NS 2:2
SWH 17985.611 Hz
FIDRES ‘D.274439 Hz
AQ 1.8219508 sec
RG 4.7
ow 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999988 sec
TDO 1
e =s====x= CHANNEL {1 =s======
NUC1 13C
] P1 9.30 usec
i P 0.00 dB
. SFO1 754752953 MHz
=zz====== CHANNEL {2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00dB
PL12 15.68 dB
PL13 16.00 dB
SEO2 - 300.1312005 MHz
F2- Procmlnn“parlmmn
Sl 3271
SF 75.4677490 MHz
WD EM
$SB 0
. LB 1.00 Hz
GB 0
T T 1 T I T T T T T T T PC 1.40
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Figure 3.5b. °C NMR (CDCl; 75MHz) of 8¢
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Current Data Parameters
NAME RP-RR-274
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111227
Time 2012
INSTRUM
SSEPPI:IC?G 5§ mm DUL 13C-1
TD 65636
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
.3084660 sec
RG 1643
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ==
NUC1 1H
~ P1 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processil rameters
| 32'%5

SF 300.1302%51 MHz

WDwW
SSB 0
LB 0.30 Hz
GB 0
PG 1.00
aa T T T T T T T T 1
10 9 6 5 4 3 2 1 0  ppm

Figure 3.6a. 'H NMR (3OOMHZ, CDCl3) spectrum of 8d
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Current Data Parameters
NAME -RR-274
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111227
Time 20.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cbciz
NS 356
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 18219508 sec
RG 9123
bW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2,00000000 sec
d11 0.03000000 sec
DELTA  1.89999998 sec
TDO 1
======== CHANNEL f{ ========
NUC1 13C
P1 9.30 usec
PL1 0.00 dB
SFO1 75.47529853 MHz
===s==== CHANNEL {2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2  300.1312005 MHz
F2 - Processing plrdmobn
sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T Tpc 1.40
180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.6b. *C NMR (CDCl;_75MHz) of 8d
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lab gsk
AIK-Rp-RR-252
iitm_ PROTON-5tolS5 CDCl3 /opt/topspin nmr 7

Current Data Parameters
HmME gsk40213
EXPNO 32
PROCNO 1

¥2 - Acquisition Parameter:

Luqi— .

T T T T T
7 6 5 2 1 0 -1 ppm

0.924)

Date_ 20130202
Time 20.46
INSTRUM spect
PROBED 5 mm PABBI 1H/
PULPROG zg30
™ 65536
SOLVENT cpel3
l\':'e 0. NS 20
e DS 2
o H SWH 8012.820 Hz
E Y FIDRES 0.122266 Hz
OEtOCy7™N aQ 4.0894966 sec
N< RG 95.73
SN ™ 62.400 us¢
N DE 6.50 use¢
TE 298.0 K
Dl 0.50000000 sec
TDO 1
mewesm=== CHANNEL fl saszam:
NUC1 1B
Pl 9.00 us«¢
PLW1 8.50000000 W
SFO1 400,1320007 MH:
F2 - Processing parameters
ST 65536
sr 400.1300099 MH:
WOW
sse 0
LB 0.30 Hz
GB 0
PC 1.00

Figure 3.7a. '"H NMR (400MHz, CDCls) spectrum of 10a
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Current Data Parameters
NAIINE RP-RIzi-ﬂz
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110802
Time
INSTRUM 8

Me PROBHD 5 mm DUL 13C-1
PULPROG pg30

T 856
SOLVENT cocis
NS 264

Et0,C_~~
OEtO; (o) N oS H
N- SWH 17985.611 Hz
=N FIDRES  0.274439 Hz
XN AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
2.00000000
d11 0.03000000 sec
DELTA 1.8!1”9090 sec
=z====== CHANNEL f{ ===c====
NUC1
P1 ..
PL1 0.00 dB
SFO1 75.4752953 MHz
s======= CHANNEL {2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
L2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677490 MHz
DW EM
§SB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.7b. 3C NMR (CDCl;, 75MHz) of 10a
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Current Data Parameters
NAME RP-RR-162
EXPNO 3
PROCNO 1
Me_ O F2 - Acquisition Parameters
Date_ 20110802
Me . Time 19.55
° : BTN | B 1
- mm
OEtOCy7 N PULPROG _ depti3
: T 65538
Napn SOLVENT €DCI3
! NS 120
N DS 4
SWH 17988.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219608 soc
RG 16384
DW 27,800 usec
DE 6.00 usec
TE 300.0 K
CNST2  146.0000000
1 2.00000000 sec
d2 0.00344328 sec
d12 0.00002000
DELTA 0.00001184 sec
1
==sz==== CHANNEL f{ s===x===
NUC1 13C
P 9.30 usec
Fi 18.60 usec
L1 0.00dB
SFO1 75.4752953 MHz
seszsan= CHANNEL 2 ssx=====
CPDPRG2 waltz16
Nuc2 1H
P3 13.15 usec
B.GP 26.30 usec
D2 80.00 usec
PL2 .00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2- P eters
Sl 3
SF 75.4677490 MHz
WDW EM
SS| 0
LB 1.00Hz
~GB ]
T T T T T T T T T T Tpc 1.40
180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.7c. DEPT 135 (CDCl;, 75MHz) of 10a
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Current Data Parameters
NAME

RP-RR-152
EXPRO 5
PROCNO 1
F2 - Rcquisition Parameters
Date 20130906
Time 1.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULFROG cosygfs0
D 2048
SOLVENT cDcl3
NS 20
DS 4
SWH 2796.421 Hz
FIDRES 1.365440 Hz
AQ 0.3662324 sec
RG 40
oW 178.800 usec
DE 6.00 usec
TE 300.0 K
do 0.00000300 sec
D1 1.96518302 sec
ING 0.00035760 sec

m======= CHANNEL fl =sss====

HUC1 1H

Pl 13.15 usec
PL1 0.00 dB
SFOl 300.1310904 MHz

Fl - Acquisition parameters
NDO 1

TD 256
SFO1 300.1311 MHz
FIDRES 10.923518 Hz
SW 9.317 ppm
FnMODE QoF

F2 - Processing parameters

SI 4
SF 300.1300237 MHz
WOW SINE

SSB 0

LB 0.00 Hz
GB 0

BC 1.%0

Fl - Processing parameters
81

MC2 QF

SF 300.1300237 MHz
WOW SINE
5SB 0

LB 0.00 Hz
GB 0

Figure 3.7d. H-H COSY spectrum of 10a
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Current Data Parameters
NAME

RP-RR-152
EXPNO L}
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130905
Time 23.28
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG nxcoqf
TD 4096
SOLVENT cpcl3
NS 20
DS 4
SWH 9803.922 Hz
FIDRES 2.393536 Hz
AQ 0.2089460 sec
RG 26008
DW 51.000 usec
DE 6.00 usec
TE 300.0 K
CNST2 145,0000000
CNST11 3.0000000
do 0.00000300 sec
Dl 1.95821595 sec
d2 0.00344828 sec
d3 0.00229885 sec
dll 0.03000000 sec
diz 0.00002000 sec
INO 0.00017880 sec

P1 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFO1 75.4731657 MHz
==wss=e=s CHANNEL {2 =——=====
CPDPRG2 waltzlé
NUC2 1H

P3 13.15 usec
PCPD2 80.00 usec
PL2 0.00 de
PL12 .68 dB
SFO2 300.1310904 MHZ

Fl - Acquisition parameters
NDO 2

™ 150
sFo1 300.1311 MHz
FIDRES 18.642803 Hz
W 9.317 ppm
FnMODE oF

F2 - Processing paramerers

Figure 3.7e. C-H COSY spectrum of 10a
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RP 252

16 (0.332) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.70,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (16:18-67:71) 1: TOF MS ES+

100 566.2611 2.87e3

MF = CzgH3sN507H
Calcd. Mass = 566.2615 (M+H)

Me
Me
ES
567.2651
282.2795
480.2179
458,
e 568.2708
257.1171 e 481.2202
' 306.2881 6692698 540 3001
142 0314 172.9624 5173085 | 8403001 7 gy 8223307 B9SISBT  ypg 45ap
100 200 300 400 500 600 700 800 900 1000 1100

Figure 3.7f. HRMS spectrum of 10a
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Ti

1
Fl
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F2 - Processing parameters
5I £5536

8F 500.1500448 MHs
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538

LE 0.30 Hz
=) a
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Figure 3.8a."H NMR (500MHz, CDCls) spectrum of 10b
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Current Data Parameters
NAME RP-RR-2T1

—177.04

EXPNO 2
PROCNO 1

F2 - Acquisition Parametars
Date_

20111221
Time_ 12.00

INSTRUM suﬂl:.t
PROBHD: & mm 13C-1
wam
SOLVENT - CDCB

L

NS

DS 4

SWH 17988.611 Hz
FIDRES 0.2T4439 Hz
AQ sec
RG

bow 27800 usec
DE 6.00 usec

=xe=z=== CHANNEL f s=======
Nuct 1

P1 9.30 usec

PL1 0.00 d

N st
0.00 daw
PL12 1563 dB
PL13 46.00 dB
SFO2 300.1312005 MHz
F2-P rameters

SF 75.4678257 MHz
EM
B 0
LB 1.00 Hz
GB 0
T T T T T T T T T T PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.8b. 3C NMR (CDCl; 75MHz) of 10b

S22




43
60
40
1
64

128
127
127.
124,
121
——106.26

[
A
<
\
——102.29
.66
—80.32
A1
.40
61.17
89.40
.01
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Figure 3.8c. DEPT 135 (CDCl;, 75SMHz) of 10b
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RP 271

18 (0.388) AM (Cen,4, 100.00, Ar,8500.0,556.28,1.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (18:19-2:5) 1: TOF MS ES+
632.2274 2.19e3
100
MF: C33H34C|N505H
Calcd. Mass: 632.2276 (M+H)
X
|
634.2307
306.2922
635.2333
307.2959
74.0594 431.3805 470.2645 636.2339  728.2926
. 187.1326 225.1900 3653002 a22199  B0211T 8542486 9643216 9934960 )
100 200 300 400 500 600 700 800 900 1000 1100

Figure 3.8d. HRMS spectrum of 10b
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Figure 3.9a. '"H NMR (300MHz, CDCl3) spectrum of 10¢
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Figure 3.9b. 3C NMR (CDCl;, 75MHz) of 10¢
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Figure 3.9c. DEPT 135 (CDCl;, 75MHz) of 10¢
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RP 261
19 (0.406) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.40,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (19:21-2:5) 1. TOF MS ES+
100 584.2171 8.34e3

MF: C23H33N5°15H
Calcd. Mass: 584.2179 (M+H)

%

585.2213
79.0223
586.2214
606.2015
118.5066
240.9900 607.2042
365.3040 526.1759 1167.4221
ol | 431.3722 | 674.1382 788.2919 937.5048 974.4793 10513439 | .
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Figure 3.9d. HRMS spectrum of 10¢
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Figure 3.10a. '"H NMR (500MHz, CDCls) spectrum of 10d
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Dw 27300 usec
DE 6.00 usec
300.0 K
o1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.mmn1 sec
==z===== L s=======
NUC1 13C
P 9.30 usec
0.00 dB
SFO1 75.4782953 MHz
HANNEL f2 ========

CPDPRG2 waltz1

UC2 1H
PCPD2 80.00

0.00 dB

PL12 15,68 dB
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dB
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Figure 3.10b. 3C NMR (CDCl;, 75MHz) of 10d
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Figure 3.10c. DEPT 135 (CDCl;, 75MHz) of 10d
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RP 273 T
1(0.041) AM (Cen,2, 10.00, Ar,5434.0,556.28,0.14,LS 10); Cm (1:10) 1: TOF MS ES+
672.1661 2.33e4
100
MF: C32H32CINsOcSNa
Calcd. Mass: 672.1660 (M+Na)
=
626.1690
674.1494
5991723 675.1672
199.1010 413.2596 1 688.1094 768.2283
. S 245.0795301.1458321 1329 | 5271458 7 / _822.5350 9557856
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Figure 3.10d. HRMS spectrum of 10d
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Figure 3.11a.'"H NMR (400MHz, CDC]l5) spectrum of 10e
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Figure 3.11b. 13C NMR (CDCl; 75MHz) of 10e
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Figure 3.11c. DEPT 135 (CDCl;, 75MHz) of 10e
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RP 251 '
17 (0.369) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.25,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (17:19-41:47) 1: TOF MS ES+
100- 540.2455 2.77e3

MF: cZ7H33N5°7H
Calcd. Mass: 540.2458 (M+H)

Me_ 0. _ohb N/Me |
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N=y |
NN
®
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225.1980 o
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Figure 3.11d. HRMS spectrum of 10e
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Figure 3.12a. '"H NMR (500MHz, CDCl;) spectrum of 10f
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P1 9.30 usec
PL1 0.00 dB
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CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
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‘ PC 1.40
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Figure 3.12b. 3C NMR (CDCl;, 75MHz) of 10f
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Figure 3.12c. DEPT 135 (CDCl;, 75MHz) of 10f
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RP 267

34 (0.720) AM (Cen 4, 100.00, Ar,8500.0,556.28,0.50,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (33:36-179:187) 1: TOF MS ES+
6062112 7.39¢3
100+
MF: Cy1H3:CINsOH
| Calcd. Mass: 606.2119 (M+H)
®
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|
6092151
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. |‘
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Figure 3.12d. HRMS spectrum of 10f
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Figure 3.13a. '"H NMR (500MHz, CDCls) spectrum of 11a
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Figure 3.13b. 3C NMR (CDCl;, 75MHz) of 11a
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Vi rp i ———— oo 1
======== CHANNEL §{ ========
NUC1 13C
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Blz. 18.60 usec
0.00 dB
SFO1 75.4752963 MHz
mzmauuss CHANNEL f2 ssssss==
Ci waltz16
NUC2 1H
P3 13.16 usec
usec
80.00 usec
PL2 dB
PL12 15.68 dB
SFO2 300.1312006 WHz
FR-WM
Sl
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T T T T T T T T T T : 1-20
160 140 120 100 80 60 40 20 0 ppm

Figure 3.13c. DEPT 135 (CDCl;, 75MHz) of 11a
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RP 276

10 (0.254) AM (Cen,2, 67.00, Ar,5434.0,556.28,0.10,LS 10); Cm (1:12) 1: TOF MS ES+
i 6422926 1.86e4
100 :
MF: 635H39N507H
Calcd. Mass: 642.2928 (M+H)
32_
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Figure 3.13d. ESI-MS spectrum of 11a
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Figure 3.14a. '"H NMR (300MHz, CDCl;) spectrum of 11b
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T
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4

SWH 17985.611 Hz
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Figure 3.14b. 3C NMR (CDCl;, 75MHz) of 11b
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RP 279

17 (0.369) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.34,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (17:19-178:185) 1: TOF MS ES+
708.2584 1.14e4
100+
MF: CasH3sCINsOeH
Calcd. Mass: 708.2589 (M+H)
|
=
'c\ {
709.2604
| 710.2570
‘ |
711.2607
396.2162
| |
‘ D
| 712.2662
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Figure 3.14c. ESI-MS spectrum of 11b
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Figure 3.15a. '"H NMR (500MHz, CDCls) spectrum of 11¢

S48




BN @G rroroRC@UrooaanNEgr Qe V 8
B R NN NNNENC 8 apesspragnasgdssny 3 I%R

Current Data Parameters
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DE $.00 usec
300.0 K
D1 2.00000000 sec
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DELTA 1mu1 sec
======== CHANNEL #{ ========
NUC1 1
P1 9.30
PL1 0.00 dB
SFO1 75.4752953 MHz
==s===== CHANNEL {2 ===
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uc2 1H
PCPD2 80.00 usec
0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
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Figure 3.15b. 13C NMR (CDCl; 75MHz) of 11¢
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EXPNO 3
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7 F2 - Acquisition Parameters
Date_ 20120106
Time 21.33
INSTRUM spect
PROBHD 5 mm DUL 13C1
PULPROG depti35
™ 65538
SOLVENT CDCI3
NS 256
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 soc
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K

======== CHANNEL f{ ========
NUC1 13C
P1 9.30 usec

[ | .
|

gz ‘' 18.60 usec
L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 s=======
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
.30 usec
CPD2 80.00 usec
L2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 Promnal rameters
SF 75.4678256 MHz
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Figure 3.15¢c. DEPT 135 (CDCl;, 75MHz) of 11¢
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RP 277
19 (0.408) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.35,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (19:20-2:5) 1. TOF MS ES+
100 660.2490 5.47e3

MF: C34H37Ns07SH
Calcd. Mass: 660.2492 (M+H)

%

1 |
6612535

682.2315
602.2071 6832355
| 756.3085
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181.0492310.2494 579.2519
ol 1401053 349.1427413.2880 521.1868 8o42833 9161937 45458817 .
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Figure 3.15d. ESI-MS spectrum of 11c¢
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Figure 3.16a. 'H NMR (300MHz, CDCls) spectrum of 11d
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EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 1012&121
INSTRUM &

PROBHD 5 mm DUL 13C-1
PULPROG

1.3219608 sec
RG 14598.56
oW 27.800 usec
DE 6.00 usec
300.0 K
2.00000000 sec
d11 0.03000000 sec
DELTA 1.”1””9! sec
======== CHANNEL f1 =
NlJc1 13C
9.30 usec
0.00 dB
SFO1 75.4752053 MHz
vvvvvvv CHANNEL f2 ========
CPDPRG2 waltz16
uc2 1H
PCPD2 80.00 usec
PL2 0.00d8
PL12 156.68 dB
PL13 16.00 dB

SFO2  300.1312006 MHz
F2 - Processing parameters
Sl 327

S§F 75.4678257 MHz
WDW EM

§SB 0
B 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.16b. 3*C NMR (CDCl;, 75MHz) of 11d
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2RAYBNEBEREY g
prc
«©

= 80.07

T~ 78.24

——T.82

1
P3 13.18 usec
plc', 26.30 usec
D2 80.00 usec

PL2 0.00 dB

PL12 16.68 dB
SFO2  300.1312005 MHz
F2- rameters

8
SF 75.4878267 MHz
W EM

8SB 0
LB 1.00 Hz
T T T T T T T T T T T Eg 1.20
180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.16¢c. DEPT 135 (CDCls, 75MHz) of 11d
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RP 280

19 (0.406) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.20,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (19:21-2:5)
726.2153

1: TOF MS ES+
5.58e3

100

MF: c;mHascleossH
Calcd. Mass: 726.2153 (M+H)

7282129
729.2137
2361140
79.0192 301.1390  406.0800 730.2168
149.0255 431.2145 668.1696 822.2714
4322180 g9 3112 7481960 go4 2735
N 81.0158 Ll 666.2034 i 202911 10522935
100 200 300 400 500 600 700 800 900 1000 1100

Figure 3.16d. ESI-MS spectrum of 11d
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Current Data Parameters
NAME RP-RI}-:‘.’S

PROCNO 1
F2 - Acquisition Parameters
Date, 20120101

Time 21.19
INSTRUM spect
PROBHD 5§ mm DUL 13C-1
PULPROG 2930
i 65536
SOLVENT cDCI3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 40.3

[ 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO

CHANNEL | ========
NUC1 1H
P1 13.156 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
s remeters
SF 300.1300205 MHz
WDW EM
s$s8 0
LB 0.30 Hz
GB 0
t PC 1.00
T ¥ T T T
9 8 [] 0 ppm

R

Figure 3.17a. '"H NMR (300MHz, CDCls) spectrum of 11e
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Current Data Parameters
NAME RP-RR-275
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120106

Time 1.49

INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT cDCI3

NS 1500

DS

4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 1024
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
mmume=== CHANNEL f{ s=======
NUC1 13C
P1 9.30 usec
PL1 0.00 dB
SFO1 76.4752953 MHz
======== CHANNEL f2 =s=ss===
CPDPRG2 waltz1
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
-
F2- rameters
iy
SF 75.4878241 MHz
WDW EM
. N §8B 0
LB 1.00 Hz
T O T T T T T T T T T gc' 1.:0
180 160 140 120 100 80 60 40 20 0 ppm

Figure 3.17b. 3C NMR (CDCl; 75MHz) of 11e

S57




|

ppm

-
- ' i
l
3 -.;" +
- ‘ it ‘
/| M
’ »
':.
1 7

-y

LY.

6 5 4 3 2 1 0

ppm

-mn
(O

Current Data Parameters
NAME RP-RR-275
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120106

Time 6.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG cosyqfs0

D 2048
SOLVENT €pcl3

NS 8

Ds 1

SWH 2976.190 Hz
FIDRES _ 1.453218 Hz
AQ 0.3441140 sec
RG 25.4

DW 168,000 usec
DE 6.00 usec
TE 300.0 K
do 0.00000300 sec
Dl 1.98771095 sec
INO 0.00033600 sec
NOC1 1H

Pl 13.15 usec
PL1 0.00 dB
sFol 300.1312164 MHz

Fl - Acquisition parameters
NDO 1

™
SFO1 300.1312 MHz
FIDRES 5.104958 Hz
W 9.916 ppm
FRMODE oF

F2 - Processing parameters

SF 300.1300192 MHz
WDW SINE
558 0
LB 0.00 Hz
GB 0
BC 1.40

Fl - Processing parameters
sI 1024

MC2 QF
SF 300.1300192 MHz
WOW SINE
SSB 0
LB 0.00 Hz
GB ]

Figure 3.17c. H-H COSY spectrum of 11e

S58




” \ i Current Data E;;a:;:tgg;
NAME -RR-
" LA ppm EXPNO :
BROCNO 1
F2 - Acquisition Parameters
Date_ 20120106
Time
0 INSTROM spect
PROBHD 5 mm DUL 13C-1
PULPROG hxcoqgf
™D 4096
] SOLVENT €DCcl3
1 NS 8
[ DS 4
' ‘SWH 9980.040 Hz
' FIDRES 2.436533 Hz
AQ 0.2052596 sec
RG 16384
T 2 oW 50.100 usec
DE 6.00 usec
TE .0 K
CNST2 145.0000000
CNST11 3.0000000
3 do 0.00000300 sec
(] Dl 1.96231198 sec
d2 0.00344828 sec
' d3 0.00229885 sec
dll 0.03000000 sec
diz 0.00002000 sec
4 INO 0.00016800 sec

5 p2 18.60 usec
PL1 0.00 dB
SFOl - 75.4732488 MHz
' ======== CHANNEL {2 ===ss===
CPDPRG2 waltzlé
6 nuc2 1H
P3 13.15 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
ol 7 T SFO2 300.1312164 MHz
\ Fl - Acquisition parameters
] NDO 2
D 750
SFO1 300.1312 MHz
8 FIDRES 3.968254 Hz
SW 9.916 ppm
FnMODE QF
140 120 100 80 60 40 20 ppm
F2 - Processing parameters

Figure 3.17d. C-H COSY spectrum of 11e
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RP 275
45 (0.941) AM (Cen 4, 100.00, Ar,8500.0,556.28,0.34,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (45:48-185:190) 1: TOF MS ES+
100 616.2772 1.56e4

MF: C33H37Ns07H
Calcd. Mass: 616.2771 (M+H)

6172822
|
!
6182850
.
| 60259, ceo

74.0597 :
oL | 197.0604 2250908 3651865 3931801 4s0.1758 5082263 | | 813.4293 841.4308_914.6005 10786969,
100 200 300 400 500 600 700 800 900 1000 1100

Figure 3.17e. ESI-MS spectrum of 11e
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Current Data Parameters
NAME RP-RR-278A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120126

Time 13.10
INSTRUM

PROBHD § mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT cDCi3

NS 16

DS 2

SWH 6172.839 Hz

FIDRES 0094190 Hz
5.3084860

AQ sec
R 90.5

DwW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL
NUC1 1H

P1 13.15 usec
PL1 0.00dB

SFO1  300.1318534 MHz

F2 - Processi rameters
i 32768
SF 300.1300235 MHz
WDW EM

SSB 0
LB 0.30 Hz

w k.J I gg 1.30

T T T
8 7 5 4

0 -

Figure 3.18a. 'H NMR (300MHz, CDCl;) spectrum of 11f
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Current Data Parameters
NAME RP-RR-278A
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Dato_ 20120129

7.08
INSTRUM 8|
PROBHD 5 mm DUL 13C-1
PULPROG 30
TD
SOLVENT CDCIS
NS
Swn He
FIDRES %
AQ 1 821'” sec
RG
DW 21..00 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89899998 sec

1

======== CHANNEL {1 ========
NUC1 1
P1 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
sz====== NEL 2 ========
CPDPRG2 walizié
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00

dB

SFO2 300.1312005 MHz
F2 - Processing parameters
sl 32768
SF 754678254 MHz
WDW EM
ssB 0
L8 1.00 Hz

0

140 120 100 Bﬂ

ppm

GB
PC 140

Figure 3.18b.°C NMR (CDCl; 75MHz) of 11f
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RP 278
3(0.078) AM (Cen,2, 1.00, Ar,5434.0,556.28,0.10,LS 10); Cm (2:11) 1: TOF MS Esj

100+ 682.2310 1.20e4

MF: C37H36CINsOgH
Calcd. Mass: 682.2432 (M+H)

L63.2204

| 683.2900
e84.2308
989905  247.0894 P p—— 602.2035 778.3113
, il —— 301.;35'{ PP <l . 5842561 ‘i. e (598,308 [/7'.:9.4054‘ 8946503 9623535
100 200 300 400 500 600 700 800 900 1000

Figure 3.18c. ESI-MS spectrum of 11f
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