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'H and "°C NMR spectra of compound 1b
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'H and "°C NMR spectra of compound 1¢

Current Data B
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F2 - Acquisition Parameters
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Time’ 21.33
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PROBED 5 mm PABBO BB/
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™ 32768
SOLVENT cpcl3
NS 16
DS - 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
1.3631488 sec
RG 54.94
oW 41.600 usec
DE 6.50 usec
TE 299.4 K
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CHANNEL f] me—
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Pl 12.00 usec
PLW1 21.00000000 W
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Current Data Parameters
l\'\'\\ f |// NAME aks-gp-111-26-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131026
Time 20.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768,
SOLVENT cpcl3
NS 246
DS 2
SWH 36057, 691 Hz
FIDRES 1.100393 Hz
aQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 00.0 K
bl 2.00000000 sec
D11 0.03000000 sec
TDO B 1
SFO1 150.9279571 MHz
NUC1 13¢
Pl 10.50 usec
PLW1 95.00000000 W
" CHANNEL £2 =
600.1724007 MHz
1H
CPDPRG [2 waltz16
PCED2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
l PLW13 0.30239999 W
. " F2 - Processing parameters
e PR ' . sy TS BRPUNOTIS RPN o1 T304
SF 150.9128370 MHz
WDW EM
SSB 0
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'H and "°C NMR spectra of compound 1d
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Current Data Parameters
NAME GP-111_13C
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131030
Time 19.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 32768,
SOLVENT cpcl3
NS 62
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
aQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 298.0 K
bl 2.00000000 sec
D11 0.03000000 sec
TDO 1

£1
SFOL 150.9279571 MHz
NUC1 13¢
Pl 10.50 usec
PLW1 95.00000000 W

=====—== CHANNEL f2 =

SFO2 600.1724007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 .00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
sI 16384

SF 150.9128437 MHz
WDW EM

SSB o

LB 1.00 Hz
GB 0

PC 1.40



'H and "°C NMR spectra of compound 1e
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PL1W B.07971478 W
SFOL 300.1418535 MHz
51 16384
SF 300.1400000 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB o
PC 1.00
T T T T T T T T T T 1
9 8 7 5 4 3 2 1 ppm
L
L BEE @@
oiln ~llala | =3
p-155
o ornnw ol NAME 2013-09-11
n~TONO A LUNO DN 0o EXPNO ?
P T N W= O oo m PROCNO 1
~dWwawIMr™~ YN D P Date 20130915
MO NNNN NN W=~~~ '0 - ™M Time 8.135
A A A A A A A @~~~ nmnw INSTRUM spéct
'\"\\L/ﬂ//‘ M / V/ PROBED 5 mm BBO BB-1H
PULFROG 2gpg30
TD 32768
SOLVENT CDC13
NS 500
Ds 4
SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 0.9088159 sec
RG .
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
PLIW 34.66611099 W
SFOl 75.4778101 MHz
CHANNEL f£2 ========
waltzlé
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'H and "°C Spectra of compound 1f
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| PULSE SEQUENCE | OBSERVE H1, 395.8509636 | DATA PROCESSING ! | GP_aks_mE_EPO_lh
Relax. delay 1.000 sec | ! Line broadening 1.0 Hz : .
Pulse 45.0 degress | 'PT size 32768 ! [ Solvents cde13
Acq. time 2.561 sec {Total time 1 minutes ] :
Width 6398.0 Hz i 1::,;;,:::2:‘ 8L E
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| poLSR sEUERNCE

Relax. delay 1.000 ssc
Pulse 45.0 dagrees
Acq. time 1.304 sec
Width 25125.6 Hr

160 repetitions

| OBSERVE C13, 100.5426062
| DECOUPLE H1, 399.8529994
| Power 42 4B

| continucusly on

| WALTZ-16 modulated

| DATA PROCESSING

| Line broadening 0.5 Hxz

|PT wize 65536 |
Total time § minutes :

GP-AES_Me_epo_13C

| Pile: GP-AKS Me_spo_13C
| Mercury-400

Solvent: cdcll
Temp. 25.0 C / 298.1 K
Operator: chem

*IITG-MMR*
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'H and "°C NMR spectra of compound 1g
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PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.304 sec
Width 25125.6 Hxz

160 repatitions

:OBSERVE C13, 100.5425978
| DECOUPLE H1, 399.8529994
{ Power 42 dB

i continuously on

: WALTZ-16 modulated

| DATA PROCESSING
! Line broadening 0.5 Hx
| PT mize 65536
{Total time 6 minutes

GR-AKS_Oxy_spo_13€

Solvent: cdell

Temp. 25.0 € / 298.1 K
Operator: chem

File: GP-AKS_Oxy_epo_13C
| Mercury-400 *IITG-MMR®
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'H and "°C NMR spectra of compound 1i

aks-gp-85-1H
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Current Data Parameters
NAME aka-gp-85-1H
EXPNO 1
PROCHO 1

F2 - Acquisition Parameters
Date_ + 20131002
14.31

Time

INSTRUM spect

PROBHD 5 mm PABEO BB/

PULPROG 230

™ 32768

SOLVENT cDe13

NS 16

Ds 2

st 12019.230 Hz

FIDRES 0.366798 Hz

aQ 1.3631488 sec

RG

oW

DE

T8 298.4 K

Dl 1.00000000 sec

1

CHANNEL £] smmmesm=

SFOL 600.1737063 MHz

NUCL

Pl 12.00 usec

PLHL 21.00000000 K

;11 = Processing parameters

SF 600.1700144 MHz

WDH T

5SB

LB 0.30 Hz

GB 0 N
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T T T T
8 7 6 5 4 3 2 . ; !
1 0 ppm
-
L]
3% 3 &y & e
ia Aatl-] - -
aks—gp-85-13C m
g 88 % 238838 XU\ 55
g 53 g Gmered  gp o e BRUKER
TR 2N A B CX5
Current Data Parameters
NAME aks-gp~85-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ z 002
Time 14.43
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30
32768
SOLVENT CcDC13
NS 1024
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
RAQ 0.4543829 sec
RG 200.18
DW 13.867 usec
DE 6.50 usec
TE 298.9 K
D1 2.00000000 sec
D11 0.03000000 sec
“TDO 1
£1
SFO1 150.9279571 MHz
NuUCcl isc
Pl 10.50 usec
PLW1 95.00000000 W
£2
SFO2 600.1724007 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 .00 use:
PLW2 21.00000000 W *
PLW12 0.61714000 W
PLW13 0.3023999%9 W
F2 - Processing parameters
ST 16384
SF 150.9128670 MHzZ
WDW EM
SsSB o
LB 1.00 H=z
GB ]
T T T T T T T T T T T T T T T T PC 1.40
210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 Ppm.
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'H and "°C NMR Spectra of 1j
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PULSE SEQUENCE =1 OBSK L FT size 32768 solvent: cacis
Relux. delay 1.000 sec Total time 1 minutes . 2500/ 290.1 K
| Pulme 45.0 degrees ¢ o:,.t .
Acq. time 2.561 mec H rator: chem
| \ﬂ:th 6398.0 Hz H . Mercury-400 *IITG-NMR®
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&P
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|PULSE SEQUENCE it - v v  osERVE €13, 100.5426031 DATA PROCESSING IK-Th-EPO-13C
Relax. delay 1.000 sec DECOUPLE H1, 399.8529994 Line broadening 0.5 mz .
Pulse 45.0 degrees - © | Power 42 am FT size 65536 Solvent: cdcl3
Acq. time 1.304 sec ! continuously on Total time 4 minutes Temp. 25.0 C / 298.1 K
Width 25125.6 Hz WALTZ-16 modulated

Operator: chem

120 refutitions Mercury-400 “IITG-NMR®
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'H and "°C Spectra of compound 1k
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| PoLSR smQUEMCE oBSERVE W1, 399.8509629 | DATA PROCRSSTNG GP_AKS_Ntepo
| Relax. delay 1.000 sec i | FT wize 32768 -
i:::“:::ozm {Total time 1 minutes Solvent: cdeld
!,qu §198.0 Es i Temp. 25.0 C / 298.1 K
| 32 repatitions Opsrator: chem
| N i File: GP_AKS Mtepo
| | Marcury-400 *IITG-MMR"
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PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.304 sec
Width 25125.6 Hx

280 repetitions

{OBSERVE C13, 100.5425893
| DRCOUPLE H1, 399.8529994
| Power 42 4B

| continuously on

! WALTZ-16 modulated

! Line broadening 0.5 Exz
{PT size 65536
i Total time 10 minutes

GP-AKS_Nts_epo_13C

Solvent: cdcl:
Temp. 25.0 C

Mercury-400

3 .
/ 298.1 K

Operator: chem
File: GP-AKS_Nts_epo_13C

"IITG-MMR"
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aks—gp-173

'"H and "°C NMR spectra of compound 11
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g e
= 257,
oL 1.00000009 sec
sror . C"eb61731063 re
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T T T T T T T
8 7 6 5 4 T T .
rj 3 2 1 o ppm
= REIED
5 3|2 3 8|[2] |8 8|
Sl | AR 8
FArRhowhs-~©0o o maNO s o o «
R B e gRysg 53 8 8 2 BRUKER
TmOnANNNNN NN TN o © a o
SRARRRERANAY A i (<)
Current Data Parameters
NAME aks-gp-173-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131001
Time 21.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30 «
TD 32768
SOLVENT CcDC13
NS 1024
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 200.18
DW 13.867 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
150.9279571 MHz
13C
10.50 usec
95.00000000 W
CHANNEL f2 =
SFO02 600.1724007 MHz
C2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384
SF 150.9128670 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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aks—-gp-177--26-1H

'H and "°C NMR spectra of compound 1m

Current Data Parameters
NAME sks-gp-177--26-18

1

EXENO

F2 - Acquisition Parameters
Date_ 2

e 0131026
ime’ 20,44
INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 32768
SOLVENT cpe13
Ns 16

DS 2
SwWH 12018.230 Hz
FIDRES 0.366798 Hz

2 1.3631488 sec

RG 4533

oW 41,600 usec

DE 6.50 usec

TE 299.0 K

D1 1.00000000 sec

™0 1

e A £ T —

sFoL 600.1737063 MHz

NUCL

Pl 12.00 usec

PLWL 21.00000000 W

F2 - Processing parameters

sI 16384

sF 600.1700629 Mz
EM

SSB 0

L8 0.30 Hz

GB o

EC 1.00

8 7 6 5 4 3 2 ppm
2 EFYFK»‘ 28 |BggE S8
e b OO | =10 B =] t|e3
AKS-GP-177-26-13C (—><7
NENM NGO TOOEN W
— TO MM~ - —
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‘\‘\‘\\.N%/‘ \W , / / [ | Current Data Parameters
NAME AKS-GP-177-26-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131026
Time 20.09
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zgpg30
327684
SOLVENT CDC13
NS 213
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG .24
DW 13.867 usec
DE 6.50 usec
TE 299.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHBNNEL f1 =
150.9279571 MHz
13c
10.50 usec
95.00000000 W
CHANNEL f2 ===
600.1724007
1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
l Jl { l l l I F2 - Processing parameters
o e 1 16384
SF 150.9128392 MHz
WDW EM
SsB 0
1B 1.00 Hz
T T T T T T T T T T 6B 0
PC 1.40
200 180 160 140 120 100 80 60 40 20 Ppm
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GP-180-1H

'"H and "°C NMR spectra of compound 1n

o
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Current Data Parameter:
HRME

GP-180-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameter
Date_ 20131105
Time’
INSTRI

D 5 mm PABBO BB/
PULER( 2.
™ 32768
SOLVENT €pc13
NS 16
b3
swi 1z019. 230 Hz
FIDRES 366798 Hz
AQ et sec
G §5.24
DH 00 usec
DE 50 usec
TE 297.1 X
bl 1.00000000 sec
00 1
j— HANNEL £l mmmmmmme
SFOL €00.1737063 MHz
NUC1
Pl 12.00 usec
PLWL 21.00000000 W
£2 - Processing parameters
SF 600.1700148 MEz
WD
ssB 0
LB 0.30 Hz
GB 0
BC 1.00

143.89
137.56
136.19

%
\

131.73

129.77

128.74
128.55
128.39

128.26

128.07
126.49

SFO2

T
200

T
180

T
160

T
140

T
120

T
100
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3 =] "w | o )
I I =T I 1
- - lle - - L
- R
<« AOoO<TMN H~O © — (&)
< cowNO waw o ©
N vgooe 23% A ~ Current Data Parameters
N aks-gp-180- 13(:
SR A B
- PROCNO 1
£ - Acquisition Parameters
ate 20 31106
Tune .39
INSTRUM pe
PROBHD S mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CcDC13
NS 550
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 301.0 K
D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL fl =
150. 9279571 MHz

usec
95. 00000000 w

CHANNEL £f2
600. 1724007 MHz

NUC2

CPDPRG[2 waltzlG
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2_- Processing parameters
4

SI
SF 150.9128348 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0 :
T T T T T PC 1.40

80 60 40 20 0 ppm
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aks-gp-164

'H and "*C NMR spectra of compound 1o

Current Da Parameters

NAME AKS-GP-164-1H

EXPNO 1

PROCKO 1

F2 - Acquisition Parameters
20131001

INSTRUM
D 5 mm PABBO BB/
PULEROG 2930
™ 32768
SOLVENT coel3
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG .94
DH 41.600 usec
DE 6.50 usec
T 29
oL 1.00000000 sec
D0 1
CHANNEL £1 mmmmmmcx:
SFol 600.1737063 MHz
NUC1 1K
P1 12.00 usec
PLHL 21.00000000 W
;; = Processing parameters
SF 600.1700128 MHz
EM
858 o
iB 0.30 Hz
GB
BC 1.00
T
s ; T T T T T T 1
5 4 3 2 1 0 ppm
= | |
S| |8[[= H 2 28 & @]
~+ L g ~ o~ | |m ©
GP-164
N MO M
VoMo~ O ~ M~ SN+ © oo
e e e s e e e ~un < — o Lo 0 ™ o
MOy~ N . - . - - - . - . - .
T NN N NN [ Rl ND—HO © — NRAME 2013-09-01-11
o @ oo~~~ [Ee Yo BYo RN ee] o~ EXPNO 1
PROCNO 1
\'\\\W/’ \'\'W \ \/ | \/ Date_ 20130904
Time 15.11
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 32768
SOLVENT cpc13
NS 1500
DS 4
SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 0.9088159 sec
RG 80.6
oW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
9.80 usec
-0.50 dB
34.66611099 W
75.4778101 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NuCc2 1H
PCPD2Z 100.00 usec
PL2 2.50 dB
PL12 19.20 dB
PL13 23.00 dB
PL2W 8.07971478 W
- PL12W 0.17274120 W
PL13W 0.07201053 W
SFO2 300.1412006 MHz
sI 32768
SE 75.4702663 MHz
DW EM
SSB o]
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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'H and "°C NMR spectra of compound 1p

aks-gp-171
(o]
N '

Current Data Parameters

Y\TS X KAME a -171-18
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 2013
T 11.41
IRSTRUM spact
PROBHD 5 mm PABBO BB/
PULPROG 2§30
™ 32768
‘SOLVENT €pcl3
NS 16

2
SHH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.363148§ sec
RG 3.
Ll 41.600 usec
DE 6.50 usec
TE 298.2 K
D1l 1.00000000 sec
DO 1
e CHANNEL £1 =mmmmmm=
SFO1 600.1737063 MHz
NuCl H
P1 12.00 usec
PLW1 21.00000000 W
F; - Processing parameters
s
SF 600.1700142 MHz
WDW EM
§5B o
LB 0.30 Hz
B
BC 1.00
W L
T T T T T T T T T 1
8 7 6 5 4 3 2 1 0 ppm
o wle e o0 bl =115
o cdloilod o~ - =le=llmiem o

aks-gp-171-13C

——— 143.61

_-138.56

——135.98

13140

Ll

=—129.56

X

127.78
—119.03

-

@ omrw

? 21T

- ]

B 2rF . n
] ®~~

—— 85,97
e
—55.67
_—51.71
=_51.02
——38.68
—21.43
——18.95

Current Data Parameters
NAME aks-gp-171-13C
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131002
Time 11.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768
SOLVENT cDCl3 «
NS 113
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 200.18
oW 13.867 usec
DE 6.50 usec
TE 298.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

CI fl
SFOL 150.9279571 MHz
NUC1 13c
Pl 10.50 usec
PLW1 95.00000000 W

== CHANNEL f2 ====
600.1724007 MHE
1H

Nuc2

CPDPRG[2 waltzlé
PCPD: 70.00 usec
PLWZ 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
51 16384

SF 150.9128670 MHz
WDW EM
ssB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm EC 1.40



'H and "°C NMR spectra of compound 1q

aks-gp-170-1H
B R

Current Data Parameters

o NAME aks-gp-170-1H

EXPNO 1

N S PROCNO 1
Ts N F2 - Acquisition Parameters

Date_ 20131001

i . 20.29

INSTRUM spect

OMe PROBHD 5 mm PABBO BB/

PULPROG 2930

™ 32768

SOLVENT cpc13

NS 16

DS

2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
49.39

RG .

DW 41.600 usec
DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
DO 1

=== CHANNEL fl ==s=s===
SFOl 600.1737063 MHz
NUC1

P1 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
st

SF 600.1700123 MHz
WDW EM

SsB 0

LB 0.30 Hz
GB 0

BC 1.00

dh J L. N

99
95
2.02
.08
-]
1.00
0.99-
o
3.04
07
00
01
92
2.99

o w o= owo e
8 2 338 224 Swwno o= e = ]
= S e o - amme 2o el e B R
i Z 8888 a3 28558 fddd 8 R
IR W NV oo maca sacamstecs
NAME. aks—gp-170-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131001
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™D 32768
SOLVENT cpcld
NS 218
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 200,18
oW 13.867 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
150.9279571
13¢
10.50 usec
95.00000000 W
CHANNEL £2 == -
600.1724007 MHz
Nuc2 1H
CPDPRG (2 waltzlé
.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
sI 84
| [_ I SF 150.9128390 MHz
" - - " b L wDW M
g 1 o . > ssb ° 1
LB 1.00 Hz
GB o
; . PC 1.40
T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H and "°C NMR spectra of compound 2a

e CYRGREET €1 e
apol 8603757052 ws
Bl B
2L . HEL B s
o BL.GREHUC &
T2 - Erosssniny (estaes
8% s
&g 0%.2700EVE AWy
k-3
e !
- LR R
a8 &
B L.9%
{
X { 3
: ;
i !— L
e - o LI S
ey T = L] i ¥ i
% @ 2 Z 1 ]
expl  sipul
SANPLE . SRECTAL
dat Apr 1T 2013 temp not us
solvent CBC13 gain - not used
e exp wpin not
hat .
m
3
zpid £z
- wrw ~ - .
3zRgd LLUs Fgt
3553 5 )
IZIRS -] & o -
LLLTL, i z 5 5
: ; = . g
t |
E " | 1
) I,l]_ JJL L J\ J
R ey ; e : LA a2 SO - -

T
200 180 160 140 120 100 80 §0 a0 20 ppa




COSY Spectra of 2a

GP_2A_COSY
J J ppm
Giesens Data Facsmeress
Foy]
1-3. i
3 5 EROCNO 1
e -
£ o remisitioy pacamececs
Time 12.23
i spiat
-
Toimee T eosranpnat
- ™ 48
"n SOLA cocl3
B '
5 18
SWH 12019.230 Wz
Fines {08eites e
3 03851368 sac
o é@ ] Yo
4.5 & s e
= 2563 &
) 5 000000300 e
2 39030000 sc
@ p11 0103000000 sec
Dpi2 0.00002000 sec
oI 200000400 sec
I+ D16 0.00020000 sec
- 75 o NG 0.00008320 sec
- - CHANNEL, f] mmmmmmmm
o1 S0g e
]
12.00 usee
8 3100 baec
B 250600 e
PLNL Zl.WgEUgUO w
it it
5 S ——
GPNAM[1) SM5Q10.100
GPZ1 10.00 &
e 1006160 naec
FL - Acquisition pazamsters
oL 00,1757 e
-6.0 FIDRES 72.843026 s
- 20.026 ppm.
- r
F2 - Brocessing paramsters
= 1024
] 600. 170000 etz
iw st
=
| 6.5 ER
] 100
0 F1 - Processing pazamatara
0 ST 1024
e ar
SF 600.1700000 MHz
o -
T T T T T T 1 o o :
- LB Hz
=3 o
7.0 6.5 55 5.0 45 4.0 3.5 ppm
GP-2a_DEPT135
Current Data Parameters
- ng;wg " o - NAME GP-2a_DEPT135
L ria®A EXPNO 1
& Pt el o 1
%  DONSRER g g g
F2 - Acquisition Parameters
Date_ 20140103
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG deptsplis
™ 32768
‘SOLVENT cpCl3
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 200.18
DW 20.800 usec
DE 6.50 usec
TE 296.9 K
CNST2 145.0000000
Dl 2.00000000 sec
D2 0.00344828 sec
D12 0100002000 sec
™0 1
wmmmnmnn CHANNEL £l wmmmmmmn
SFO1 150.9249389 MHz
NUC1 13C
| l 31 10.50 usec
13 2000.00 usec
PLWO ow
ELW1 95.00000000 W
SPNAM(S5] rpé0comp. 4
POALS 0.500
SPOFFS5 0 Hz
PHS 16.00300026 W
messesss CHANNEL {2 ==sssses
SFO; 600.1719194 MHz
18
CPDPRG(2 waltzlé
3 12.00 usec
4 24.00 usec
PCPD2 70.00 usec
PLW2 21.00000000 W
ELW12 0.61714000 W
F2 - Processing parameters
1631
SF 150.9128723 MHz
WDW 1.
88B o
LB 1.00 Hz
GB o
PC 1.40
150 140 130 110 80 10 60 50 40 30 20 Ppm
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'H and "°C NMR spectra of compound 2b

Current Data Parameters
GB_2B_1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131231
Time 13.19
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 32768
SOLVENT cpc13
NS 16

2
WH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec

RG 39.
oW 41.600 usec
DE 6.

TE 296.7 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
SFO1 600.1737063 Miz
NUC1 1

P1 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
st

SF 600.1700189 MHz
WDW M

sSB 0

1B 0.30 Hz
GB

BC 1.00

T
8 7 6 5 a 3 2 1 ppm
R B @ ]
S|5(b(2|S) (& 3 3 (23[9 S
N~ |t~ O - - -l ©
0 OO N M
o~ ON®®O O TN MW M A M — -
. 0253 o = BRUKER
) NO~O N ®©~ P N N
[=)] HLEMOHOOMOMONNN NN ~r~r~ OwW o —
— e R R e I B e B B ~r~r~ o - o~
Current Data Parameters
\W/ N | | I I NAME aks-GR-106-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2013102
Time 15.59
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
32768
SOLVENT CDC13
NS 510
DS <2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
W 13.867 usec
DE 6.50 usec
TE 299.1 K
ol 2.00000000 sec
pi1 0.03000000 sec
TDO 1
mam=me== CHANNEL f1 m=m=mme=
sFol 150.9279571 Mz
NUC1l 13c
Pl 10.50 usec
PLW1 95.00000000 W
CHANNEL, £2 =====-
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLN2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
s1 16384
SF 150.9128370 Mz
R WDW EM
SSB 0
. LB 1.00 Hz
GB 0
I rC 1.40
| . i \
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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GP_2B_COSY

GP-2b 30ian DEPT135

—141.90

COSY Spectra of 2b

Current Data Paramsters
HAME G2_28_cost

ol00008320

e CHAMMEL {1 mmmmmmmn
srot 600,1737063 10tz
wuc1

P 12.00 usec
12

7 2500.00 usec

PLML 2100000600

PLMIO 4147300002 W

F1 - Requisition parameters
151

sro1 600.1737 1y

FitREs 80138204 Hz

) 20.026 ppa

Paione ar

——70.51
—65.45
41.92
21.56

T T T
150 140 130

F2 - Processing parameters
s1

st
o

s1
=)
s

ou
558
Iy

600.1700000 Mz
osmae.

0He
0
100

F1 - Processing parameters
10

24
600.1700000 Mtz
osTHE

0
0 Hz
o

Current Data Parameters
NAME GP-2b_30jan_DEPT135
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140130

Time 13.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG deptspl35

TD 32768
SOLVENT €pC13

NS 256

DS 4

SWH 24038.461 Hz #
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 200.18

DW 20.800 usec
DE 6.50 usec
TE 298.9 K
CNST2 145.0000000

Dl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
SFO1 150.9249389 MHz
NUC1 13c

Pl 10.50 usec
P13 2000.00 usec
PLWO 0

PLW1 95.00000000 W
SPNAM([5] Crp60comp. 4
SPOALS 0.500

SPOFFS5 0 Hz
W 16.00300026 W

======== CHANNEL f2 =:

SFO2 600.1719194 MHz
NUC2 1H
CPDPRG[2 waltzl6é

P3 12.00 usec
P4 24.00 usec
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W

F2 - Processing parameters
SI1

SF 150.9128670 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



'H and "°C NMR spectra of compound 2¢

B%ﬂ

Current Data Parameters
aks-GP-112-1H
EXPNO 1

BROCNO 1

F2 - Acquisition Parameters
Date_ 20131027
Time

INSTRUM spect.
BROBED 5 mm PABBO BB/
PULPROG 2930

™ 32768
SOLVENT €pc13

NS 16

2
SwH 12019.230 Hz
FIDRES 0.366798 Hz
AQ

DW 41.600 usec
DE 6.50 usec
TE 298.5 K
b1 1.00000000 sec
TDO 1
=w====== CHANNEL fl ========
SFO1 600.1737063 MHz
NUC1 1H
P1 12.00 usec
P 21.00000600 W
F2 - Processing parameters
SI 16384
SF 600.1700146 MHz
o e
SSB ]
LB 0.30 Hz
GB o

1.00

I T T T T T T T T T 1
8 7 6 3 2 1 0 Ppm

Ssien TR

97~

aks-Gp-112-13C

~ WONMMTO M~
™ MmN @e T o N mouHON o o~
- e A R TNO T o - ~
@© HON MM oo ®o I~ e e e . .
= TOOMOMNNNN N ~r-~ o o o
i AN for o = i Current Data Parameters
==\ P NS | HAM aks-Gp-112-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131027
Time 18.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT cpcly
NS 558
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 299.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
SFO1 150.9279571 MHz
NUC1 13c
Pl 10.50 usec
PLW1 95.00000000 W
Cl f2
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 .00 usec
. PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.3023999% W
I IJ F2 - Processing parameters
L L L alll o " " n—_‘ll. SI 163
v T ! N v SF 150.9128370 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [}
T T T T T T T T T T T PC N 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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COSY Spectra of 2¢

GP-2c_COSY

Ppm

WF 10

3.2

3.4

3.6

3.8

4.0

4.2

48 4.6 44 4.2 4.0 38 36 34 3.2

DEPT Spectra of 2¢

GP-2C_DEPT135

—71.26

—66.83

46.26

L |

19.55

Current Data Parameters
NAME

EXPNO
PROCNO

2c_COSY
1

1

F2 - Acquisition Parameters
Date_ 20140101

Time 19.2!

INSTR spect

PROBHD 5 mm PABBO BB/

PULPY cosyapppat

™ 2048

SOLVENT 13

NS

DS

swH

FIDRES

L)

RG

DH

DE

TE

D0 0.

bl 2.

D11 0.

p12 [

D13 0.

D16 0.00020000 sec

N 0.00008320 sec
CHANNEL f] ——smm==

sFoL 600.1737063 Mz

NUCL 1

B0 12.00 usec

EL 12.00 usec

P17 2500.00 usec

PLWL 21.00000000 W

PLHL0 4.47340012 W

mmmm== GRADIENT CHANNEL =====

GRNAM(1] S#5Q10. 100

Gezl .

P16 1000.00 usec

F1 - Acquisition parameters
™

sFoL 600.1737 MHz
FIDRES 46.950119 Hz
W 026 ppm
FnMODE F

F2 - Processing parameters

s1 1
SE §00.1700000 Mz
wow QSINE

ssB 0

18 0 Hz

6B 0

BC 1.00

F1 - Processing parameters
sI 1024

Hc2 QF
SF 600.1700000 Mz
WD QSINE

ssB 0

18 0 Hz

6B 0

Current Data Parameters
RRME GP-2C_DEPT135
1

T T T T T T T
150 140 130 120 110 100 S0 80 70 60 50 40

10

EXPNO
BROCNO

1

F2 - Acquisition Parameters
Date 2014010;
11.

Time ™

INSTRIM spect

PROBHD 5 mm PABBO BB/

PULPROG deptspl3s
32768

SOLVENT cocl3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 0.733596 Hz

A 0.6815744 sec

RG 200.18

o 20.800 usec

DE 6.50 usec

T 267.0 K

cusT2 145.0000000

DL 2.00000000 sec

D2 000344828 sec

D12 0.00002000 sec

™0 1

PLWL
SPHAM[S]
SPOALS

SPOFFSS 0 H:
SPWS

HANNEL £] mmmmeeee
150.9249389 MHz

13¢
10.50 usec
2000.00 usec
5.00000000 W
Crp60comp. 4
0.500

2
16.00300026 W

mmmmmmm= CHANNEL £2 mmmmmmm=
sPO2 600.1719194 MKz
NUC2 .
CEDPRG(2 valtzlé

B3 12.00 usec
P 2400 usec
ECPD2 0.00 usec
PLW2 21.00000000 W
PLW12 061714000 ¥

F2 - Processing parameters
st 16384

SF 150.9128670 Mz
wow B

5B 0

L8 1.00 Hz
GB ]

BC 1.40



HMQC Spectra of 2¢

GP-2C_HMQC
S BRUKER

| FU W A PPmM -

curzent Data Paramscers
- ty
Eio
Foto i
- *2 - Acquisition Faramsters
Tase (i
2 i
] - L 20 . e
- FomD 5 mm EABBD BB
FiEes Tcpt
S B
Soovanr epc13
H o
5 1
T N 12019.230 ne
Fions 1173750 e
4y 5:6425984 zec
] - = Goos
o
o
*
. Sam2
— so o
o1
R - L
— -- o13
bl¢
o
80 ro
i
i ¥
8 frat e
Fin 2100000300 ¥
100 R —
v it rivrravm
z T
Croma(z e
) 18°58 usec
Eoen: £0:30 uaee
Fixz 55.00000300 W
120 - 250535955 w
T —
et “300
| cnw(z] 3101160
o o Soani(a) 15
— - e So200 »
= Grez 3000 3
- 1 40 GrE3 40.10 §
— £ 100000 wsec
F1 - Acquisicion pacamecess
180 = Lo
ing paramsters
= et
e ar
] b3 150.5120675 Wiz
- 200 o QsIne
o 2
B om
a8 3
T T T T I T T T T
a 2 7 [ 3 A k] 9 4 n e
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GP_AKS_152_M

'"H and "°C NMR spectra of compound 2d

expl s2pul
MPL| SPECIAL 0.
date Jul 23 2013 t not used
solvent 13 gain not used
file xp spin not used Z (o]
ACQUISITION hst 0.
sw 6389.8 pw3o 15.100
at 1.998 alfa 20.000
np 25528 FLAGS
b not used 11 n
bs in n
d1 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER b .10
tn fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -188.6
tpwr 59 wp 4282.1
pw 7.550 rfl - 793.1
DECOUPLER rfp 0
n rp 162.9
dof o 1p -104.3
dm nnn PLO’
dmm c wc 0
dpwr 44 sc ]
dmf 17100 vs 105
th
nm cdc ph
f i !
| | i ' I I | i
| b \ ]
AJ L - JL..JL'WW / J
T T — - = — — 1
10 9 8 7 6 1 0 ppm
M - . - -
7. 10.15 5.83
4.s57 5.18 5.19 14.49
OP_AKE_152_13C
enpd stpwl
SAMPLE
date Jul 28 2013
solvent cocia
T exp
ACOUISTTION
W 25125.6
at l.19%
np 60270
b 13800
bs
d1 1.008
nt 10800
ct 1 PROCESSING
TRANSHITTER 1 .on
tn €13 fn 65538 -
sfrq 108.554 DISPLAY s
tof 1536.3 sp .
tpwr zoL3 -
P 4700 TT1 me
DECOUPLER rfp as |
dn re ey
dof " I
dm yvy PLOT
dem W owc 258 |
dpwr 42 sc 0
dat 8500 vs 92 |
th 7 -
ne no ph X |
-
a3 |
= -
| o B -
3 38 & H
. = 3
] ! ‘ = | A
= @ | |
n % |
= =e |
-~ 1 1
a =7 |
= | - |
o || |
B | | |
o || |
| |
| Il | |
| | |
|
|
i
!
. l " .1 a . | l T
et ki Lo ke e e -
B e SR - T e — " - S e
200 180 160 140 120 100 60 40 20 ppm



DEPT and HMQC spectra of compound 2d

GP-2d_DEPT135 o,
Z o]
2 BT - - »
w do@ e = - “
2 G888 g 8 8 s
' !
"
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pPpPm
GP-2D_2 HMQC
- = 0.
Pz o]
| ] [ | A l ppm
- [~ 0
- 20
]
—
_‘
= - 80
100
120
140
- +
160
180
200
T T T T T T T T T

ppm

Current Data Parameters
NAME

EXPNO
PROCNO

GP-2d_DEPTL35.
1

1

F2 - Acquisition Parameters
Date_

322
me 0
INSTRUM 5|
PROBED 5 mm PABBO BB/
PULPROG deptspl35
32768
SOLVENT
NS 256
Ds ]
24038.461 Hz
FIDRES 0.733596 Hz
aQ 0.6815744 sec
RG 200.18
DR 20.800 usec
DE 6.51
TE 300.0 K
CcNsT2 145.0000000
b1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
00 1

PLW1
SENAM[S]
SPOALS

SPOFFSS 0 Hz
PR

CHANNEL £1 ==s=s=ex
150.9249389 Mz

10.50 usec
2000.00 usec
95.00000000 W
Crp60comp. 4
0.500

16.00300026 W

P4 24.00 usec
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
F2 - Processing parameters
st
SF 150.9128670 Mz
WDH EM
ssB 0
1B 1.00 Hz
e [
BC 1.40
Current Data Parameters
GP-20_2_toc
EXENO.
BROCHO 1
F2 - Acquisition Parameters
Date 20140328
Time 20.53
INSTRUM spect.
4w eASEO BB/
BULEROG 3
To2¢
SOLVENT ae1s
s
s
A
FIDRES
A
RG
i
B
=
cust2
Do
oL
2
b1z
i3
pLe
™o 0100001390 sac
CHANNES, £1 =—wremmm
sro1 600.1737063 Wiz
Nuct 1H
L 12.00 usec
»2 24.00 usec
LML 21.00000000 ¥
s CHRMMEL £2 mmmmmmmn
sroz 150.5241843 datz
13¢
cPOPRGIZ gam
3 10.50 usec
pcp2 0 usee
Pz 93.00000000 ¥
MLz 2090939995 ¥
Gewwe[l]  SmsQl0.100
GoRAN (2] 10,100
Gonn (3} 10.100
GezL 0.00
Geaz 30,90 ¢
apza 40.10 §
6 1000.00 usec
FL - Acquisition parameters
™ 25
sroL 1505242 Mz
FIDRES 40512589 Bx
34
FMoDE oF
2 - Processing parameters
st 2024
sr 600.1700000 Mz
o astnE
s38 H
18 0 He
o o
e 1.00
F1 - Processing paraneters
s1 1024
ez
¥ 150.9128670 Mz
o asme
358 z
) o uz
B -1 o



'H and "°C Spectra of compound 2f
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1 s s I
L s S S S B B S S R T T B S B T D E S s S S S B R L A B T T T
7 6 5 4 3 2 1 ppm
10 9 8 w Y R ¢ ;
%58 3 S - 5
EETI o A oA -
| {OBSERVE H1, 399.8509629 | DATA PROCESSING | GP_AKS_Me_pro_lH |
delay 1.000 sec : [ FT size 32768 e —
45.0 degress i ! Total time 1 minutes | Solvent: cdel3 i
Aeq. time 2.561 sec i | | Temp. 25.0 ¢ / 298.1 K
Width 6398.0 Hx H | | | Operator: chem |
32 repetitions : Pile: GP_AKS_Me_pro_1H |
Merciry-400 *IITG-MMR®
e sz 2zs= mooa n o "
s 2 ads Shaa w s £
s e an" w9 < -
= o 0 @ @ o~ =~ = 9 O - w
o FEERER] EEER
2 I33 T\T 3
. - ) .
|||\r|“|r||v“mr|=|;.‘|”|E|a|\|.\|r|=|\||x||\|rnv‘|.u|||\.l.‘.s[w-.wuu‘r||\|u|\|\||w|\--w|;.|v1r|.f|
200 180 160 140 120 100 80 60 40 20 PP
T ~ - ]
FULSE SEQUENCE | OBSERVE C13, 100.5425947 DATA PROCESSING H GP_AKS Ma pro_13C |
Relax. delay 1.000 sec | DECOUPLE W1, 399.8529994 ' Line broadening 0.5 Hz : -
Pulse 45.0 degress Power 42 4B FT size 65536 i Solvent: cdell |
Acq. time 1.304 sec continuously on Total time 6 minutes : Temp. 25.0 C / 298.1 K |
Wideh 25125.6 Ex | WALTZ-16 modulated Operator: chem
| 160 repetitions Pile: GP_AKS_Me_pro_13C
| ’ Marcury-400 *IITG-MMR"
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'H and "°C Spectra of compound 2g

(0]
=
0]
Ve
T S T L B e e L B s B B S | T T T T T T T T
10 8 7 6 5 4 2 1 ppm
T Y ks Hooy
cen o > -« @~ « P R
anw < 2 1 29 ° D A
aco - - A A o o a 0om=
a
PULSE SEQUENCE [oBSERVE  H1, 399.8509634 | DATA PROCESSING GP_AKS_p_dec |
Relax. delay 1.000 sec ' FT size 32768 ! |
Pulse 45.0 degrees | Total time 1 minutes | Solvent: cdell |
Acq. time 2.561 wec i | Temp. 25.0 C / 298.1 K |
Width 6398.0 Hx Operator: chem
32 repetiticns  Piler GP_AKS p_dec
| Mercury-400 “II7G-NMR®
. Mo M o @ O & o M oH @Y A
5 SRasaa wIs A= FER SR N5
s - EREE 23 ssAaqaIas
L= E I I B I I J
~ H ) ,)
| f . " ‘ MR
W
A S L A A8 RS AN S S LSS LA AS AR AR RRAES RS R R EEARS AR AL RRRALAE R
220 200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQUENCE |OBSERVE €13, 100.5425893 DATA PROCESSTNG

Relax. delay 1.000 sec
Pulse 45.0 degress
Acq. time 1.304 sec
Width 25125.6 Ns

260 repetitions

| DECOUPLE 1, 399.85299%4
| Power 42 4B

| comtinucusly on

| WALTS-16¢ modulated

Line broadening 0.5 Hsz
PT size 65536
Total time 9 minutes

_2_13¢

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
»intu: chem

File: GP-1-DEC-C13
Mercury-400 *IITG-JBMR®
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'H and "°C NMR Spectra of 2j

-~ s
T L AL R S H A ™ T T T T T T T T
10 9 8 7 6 5 N 4 ) 3 2 1 PPmM
2 RRaS g 3 24
A de oo o - -
“PULSE ‘SEQUENCE |OBSERVE  H1, 399.8505634  DATA PROCESSING IK-Th-Pro
Relax. delay 1.000 sec PT size 32768 e —— —
Pulse 45.0 degr : Total time 5 minutes b Solvent: cdcl3
| Acq. time 2.561 sec Temp. 25.0 C / 298.1 K
| width 6398.0 Hz H | Operator: clw- .
| 100 etitions : < e vE el Mercury-400 *IITG-MMR
a SRR R o ° o - M
@ BEsa2aa3ns3 a a s 3 a
3 CRRENEBAT3G aFS 2 < a
° R EEEEEEY o I S w o
2 SSaeSsnadssS = = S8
3 s i s F]. S a8 k
L L \ i
AR B B B B B B B B e e i B R R
200 180 160 140 120 100 80 60 40 20 ppm
+ "PULSE SEQUENCE OBSERVE C13,:100.5425832 DATA PROCESSING wrn e IK-TH-Pro-13C’
Relax. delay 1.000 sec DECOUPLE H1, 399.8529994 Line broadening 0.5 Hz . .
Pulse 45.0 degrees Power 42 dB FT size 65536 - - Solvént: cdcl3
Acqg. time 1.304 sec continuously on Total time 3.3 hours Temp. 25.0 C / 298.1 K
width M125.6 Hz WALTZ-16 modulated Operator: chem
5120 repetitions File: IK-TH-Pro-13C
e Mercury-400 *IITG-NMR®
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'H and "°C Spectra of compound 2k

[e]
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vy ¥ v i i ¢ e
- - ° o @ Hemo « -
< o < < " aan o o
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PULSR SEQUENCE OBSERVE  H1, 399.8509650 | DATA PROCRSSTMG | GP-aks-1_DEC_WTe_1H
Relax. delay 1.000 sec : | FT size 32768 —
Pulse 45.0 degrees : | Total time 1 minutes | Solvent: cdcld
| Acq. time 2.561 sec i | | Temp. 25.0 C / 298.1 K
| width 6298.0 Hx : | Operator: chem
32 repetitions ] | File: GP-aks-1_DEC NTs_lH
. : | Mercury-400 *IITG-MMR"
2 e o PR EEEEEEEEEE R
H 83 383 383 2332833538883
2 S35 EER 2382383833553
a I3 aa338 = W\I\Q { /
[ "
L L B B B B B B L B B L i i e s e e
200 180 160 140 120 100 80 60 40 20 ppm
| PoLSE SEQUENCE :OBSERVE C13, .100.5115501 . DATA PROCRSSING ) GP-AKS-1-DEC-NTe-13C ‘

| Relax. delay 1.000 sec
| Pulwe 45.0 degress

| Acq. time 1.304 mec

| Width 25125.6 Hz

| 630 repestitions

Emu H1,
| Power 42 aB
i continucusly on

| WALTZ-16 modulated

399.8529994

! Line broadening 0.5 Hz
| PT size 65536
| Total time 24 minutes

| Solvent: cdel3

| Temp. 25.0 € / 298.1 K
| Operater: chem
| Pile: GP-AKS-1-Dec-NTs-13C |

| Marcury-400

*IITG-MMR"
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AKS-GP-176-31-1H

'"H and "°C NMR spectra of compound 21

Current Data Parameters
NAME AXS-GP-176-31-1H
1

EXPNO
PROCHO 1
F2 - Acquisition Parameters
Date_ 20131031

20.13
T spect.

PROBHD 5 mm PABBO BB/

BULEROG 2930

™ 32768

SOLVENT coe13

NS

ps 2

swi 12018.230 Hz

FIDRES . z

1.3631488 sec

[ 54.94

o™ i,

DE 6.50 usec

297.5 K

D 1.00000000 sec

00 1

e CHANNEL £ e

sFo1 600.1737063 MHz

NUC1 1K

Pl 12.00 usec

PLHL 21.00000000 W

F2 - Processing parameters
s1 16384

7/ w4

1.00

3.06

0.92

aks-GP-176-31-13C

195.38

143.91
139.29
137.11
135.33
132.20
128.52
127.90
127.65
127.30
124.43
—114.07
77.44
77.23
77.01
—49.63
— 44,47
——42.75
—21.54

|

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 SIU

£
558 o
&= 0.30 e
GB o
e 100
1
ppPmM
AY

Current Data Parameters

NAME aks-GP-176-31-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131031
Time 23.05
INSTRUM spect
PROBHD 5 PABBO BB/
PULPROG zgpg 30
TD 32768
SOLVENT CDC13
NS 2048
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
aAQ 0.4543829 sec
RG 65.24
DH 13.867 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f] ========

SFOY 150.9279571 MHz
NUCl 13c

Pl 10.50 usec
PLW1 95.00000000 W

CHANNEL f2 ========
600.1724007 MHz
1

E
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384
SF 150.9128670 MHz
WDW EM
SSB o]
LB 1.00 Hz
GB 0
PC 1.40



'H and "°C NMR spectra of compound 2m

8 7 6 5 3 2 [}
e Gl
NG el il e -l EHE -ledles
GP-178-U_13C
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? RSN eSednlag 03 2rS 2
@ Sddagesagagsc s TN3 e 5= d
2 SRR JRptac s $d o
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e e e e
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Current Data Parameters

e GP-178-U_1R

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20131030

Time .

INSTRUM spec

PROBHD S mm PABBO BB/

PULPROG 2930

™ 32768

SOLVENT €pC13

xs 16

s 2

SWH 12019.#30 Hz

FIDRES 0.366798 Bz

AQ 1.3631488 sec

RG 65.24

oW 41.600 usec

DE 6.50 usec

= 297,

D1 1.00000000 sec

™0 1
CHANMEL, f] mmmmmmmm

sFoL 600.1737063 Mtz

»c1

3 12.00 usec

un 21.00000000 W

F2 - Processing parameters

s1 163

SF 600.1700148 MHz

ol ™

SsB - o

LB 0.30 Hz

GB 0

BC 1.00

1

<)
BRUKER
(><I

Current Data Parameters

NAME GP-178-U_13C
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131030
Time 17.3%9
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30
3276
SOLVENT €DC1!
NS 1024
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
==m===== CHANNEL £l =
150.9279571
13c

10.50 usec
95.00000000 W

—~ CHANNEL f2 ========

SF02 600.1724007 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
SI 1

SF 150.9128369 MHz
WDW EM
SSB ]

LB 1.00 Hz
GB 0

BPC 1.40



aks-GP-165-1H

'H and "*C NMR spectra of compound 20

GP-165

195.38

146.34

-
o —

143.73
137.19
132.80
131.36
129.86
129.55

128.70

127.99
127.50

- -

1.16

77.19

77.42
76.99

—48.68
—44.29

-
(=)

Ppm

319

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

—31.12
—21.45
~17.51

TD
SOLVENT
NS

Current Data Parameters
NAME aks-GP-165-1H
1

EXPNO
PROCNO 1

F2 - Requisition Parameters
Date_ 20131027
Time 17.08
TNSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG 2g30

D 32768
SOLVENT 13

NS 16

bs 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
aQ 1.363148f sec
RG 4.94

D 41,600 usec
DE §.50 usec
1E 298.7 K

Bl 1.00000000 sec
D0 1
mmemmn CHANNEL £1 mmmmmmme
SFO1 600.1737063 Milz
NUC1 1

31 12.00 usec
PL1 21.00000000 W

F2 - Processing parameters
51 16384

=F
WDH
558 o

€00.1700123
M

LB 0.30
6B o
BC 1.00

2013-09-01-mm
1

1
20130804
16.12

spect
5 mm BBO BB-1H
zgpg30

32768

cpel3

1000

4

18028.846
0.550197
0.9088159

B0.6
27.733
6.50
300.0
2.00000000
0.03000000
1

Mz

Hz

Hz
Hz

usec
usec

=

sec
sec

i

T
200

T
180

T T
160 140

T
120

T
100

80

S32

60

40

20 ppm

8.80

=0.5
34.66611099
75.4778101

CHANNEL £2

waltzlé
1H
100.00
2.50
19.20
23.00
8.07971478
0.17274120
0.07201053
300.1412006
32768
75.4702718
EM

o]

1.00

1]

1.40

usec
dB

W
MHz




'H and "°C NMR spectra of compound 2p

I I

B%R

Current Data Parameters

aks-gp-174-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
20131027
16.30

INSTI
PROBHD S mm PABBO BB/
PULPROG g3
32768
SOLVENT DC13
NS 1
pS 2
si 12019.230 Hz
FIDRES 0.366798 Hz
1.3631488 sec
.39
D 41.600 usec
DE 6.50 usec
TE 298.8
D1 1.00000000 sec
D0 1

=== CHANNEL f1
SFOL 6001737

Nuc1 10
P1 12.00 usec
PLWL 21.00000000 W

F2 - Processing parameters
sI

SF 600.1700126 MHz
WDW EM

ssB o

LB 0.30 Hz
GB o

BC 1.00

aks-gp-174-13C

195,44

T T
) o] (v CINIRNE )
= = =2 eNee N
- <l el ~lvlsle o~
awerNBOrEOY
DRSO NMmon @ = © e
TG @
NEm T IO o oo~
TEEOOONN NN e o
e b B R e NN

—49.03
—44.71
— 31.35

£
ya
S
<
<

T T T T T T T T T T

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 L]
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ppm

Co><)
BRURER

Current Data Parameters

NAME aks-gp-174-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131027
Time 16,40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDCl3«

NS 333

Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
RO 0.4543829 sec
RG 65.24

D 13.867 usec
DE 6.50 usec
TE 299.1 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1

CHANNEL fl ========
150.9279571 MHz
13C
10.50 usec
95.00000000 @

= CHANNEL f2 ==
SF02 600.1724007 MHz
Noc2 1H
CPDPRG[2 waltzlé
BCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
81 16384
SF 150.9128370 MHz
WOW EM
3SB [}
LB 1.00 Hz
GB 0
EC 1.40



'"H and "°C NMR spectra of compound 2q

aks-Gp-175-1H Ts

=

Current Data Parameters
NAME al

ks-Gp-175-1H
EXPNO 1
PROCNO 1
OMe F2 - Acquisition Parameters
Date_ 20131027
15.00
spect
BO BB/
2q30
32768
cpcl3
NS 16
DS§ 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG T2
oo 41.600 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
— e oL £t ——
SFOL 600.1737063 MHz
NUC1
Pl 12.00 usec
PLW1 21.00000000 W
F2 - Processing pazameters
sI 16384
SF 600.1700123 MHz
WD EM
55B
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T 1
8 7 6 5 4 3 2 1 0 ppm
00 (] [ o]~ ofo|n ()
288 5| [B ==8% ﬂeraj)q =
cileilled o~ - el —lvle “©
" o cwsenass o o)
2 g 82838885 2 e 2 83 g =g <
- P T wTOaO o~ - H > 2 N L% < R E
@ s 3 . B
3 8 :'vzaqzﬁz/s g geg 8 93 5 &5 E CSKQR
Curzent Data Parameters
NAME aks-GP-175-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2013102
Time
INSTRUM spect.
PROBHD 5 mm PABBO BB/
R o o
32768
SOLVENT CcDC13
NS 479 =
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG .24
DW 13.867 usec
i 2580 ueec
o 25570 ¥
D1 2.00000000 sec
D11 0.03000000 sec
‘TDO 1
CHANEL £1 —rmmeeee
P R g
1
Y 1026 usec
PLW1 95.00000000 W
e CHPNEL £2 e
P e 12 57
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384
SF 150.9128348 MHz
o £
SSB
LB 1.00 Hz
i
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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The crystal parameters of compound 2a

2a- CCDC 979057

Formula
Formula weight
T/K
Crystal system
Space group
a/A
b/A
c/A

af°

Abs. Coeff./mm™
Abs. Correction
GOF on F*

Final R indices [/ >
20(1)]

R indices [all data]

Cig Hi6 0,
264.31
296(2)

Monoclinic
P21/c

12.3796(15)

10.5493(15)

11.3168(13)
90.00

106.991(8)
90.00

1413.4(3)

4
0.080

Multi-scan

1.008
R1=0.0448
wR2 = 0.1138
R1= 0.0752

wR2 = 0.1295
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ORTEP diagram of 2a: ORTEP diagram is drawn with 30% probability elipsoid.
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