Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2022

Supplementary data

Environmental friendly domino multicomponent strategy for the
synthesis of pyrroloquinolinone hybrid heterocycles

Suresh Mani,? Rajesh Raju,®* Raghavachary Raghunathan,®” Natarajan Arumugam,® Abudulrahman I.
Almansour,” Raju Suresh Kumar,® Karthikeyan Perumal®

“Department of Organic Chemistry, University of Madras, Guindy Campus, Chennai-600 025

bDepartment of Chemistry, College of Science, King Saud University, P.O. Box 2455, Riyadh, 11451,
Saudi Arabia

“Department of Chemistry and Biochemistry, The Ohio State University, 151 W. Woodruff Ave,
Columbus, OH 43210, USA

Selected 'H and 1°C
NMR spectrums



ahGREn

NN OC-HO O o @
MO MUMOWM NI w ™
NN-HOOOOMN WM wn ~
WOOO®D~ I~ W0 n ™ i el e
EXPHO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20140430
Time 19.39
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™ 65536
- SOLVENT cDCl3
OH O - s
SWH 6172.839 Hz
OMe FIDRES 0.094150 Hz
AQ 5.30B4660 sec
RG 101.6
DW 81.000 usec
DE 6.00 usac
TE 300.0 K
Dl 1.00000000 sec
TDO 1
======== CHAMNNEL f]l ==e=———
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MH=z
F2 - Processing parameters
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SF 300.1300162 MHz
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GB 0
PC 1.00
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EXPNO 6
PROCHO 1
F2 - Acguisition Paramaters
Date_ 20140430
Tima 20.21
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CcDC13
NS 445
Ds 4
SWH 17985.611 H=z
FIDRES 0.274439 Hz
OH O RAQ 1.8219508 sec
RG 2298.8
OMe DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sac
“ dll 0.03000000 sac
DELTA 1.89999998 sac
™00 1
=——eeeees CHANNEL ] =—a-aam
NUC1 13c
Pl 9.30 usec
PL1 0.00 dB
SFOl 75.4752953 MHz
CHANNEL £2
CPDPRG2 waltzl6
WoUC2 1H
PCPD2 80.00 usac
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
i i LB 1.00 Hz
P—r—y T T T s s
PC 1.40
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DEPT-NMR spectrum of compound 3
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Current Data Parameters
HAME MS-RR-299
EXPHO S
PROCNO 1
F2 - Acquisition Parameters
Date 20140430
Time 15.45
INSTRUM spect
OH O PROBED 5 mm DUL 13C-1
PULPROG deptl3s
D 65536
OMe SOLVENT cpcl3
WS 256
DS 4
SWH 17985.611 H=z
FIDRES 0.274435 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usac
DE 6.00 usec
TE 300.0 K
CMST2 145.0000000
D1 2.00000000 sec
dz 0.00344828 sec
diz2 0.00002000 sec
DELTA 0.00001184 sec
D0 a !
- CHAMHEL £l ===
NUC1 13c
Pl 9.30 usec
P2 18.60 usaec
PL1 0.00 dB
SFOl1 75.4752953 MHz
E==——mu== CHANMEL f2 ==—sssu==
CPDPRG2 waltzl6
WuUC2 1H
P3 13.15 usec
pd 26.30 usec
PCPD2 B0.00 usec
BPL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768
T T T T T v T T I : ; . I | _SF 75.4677490 MHz
180 160 140 120 100 80 60 40 20 0 ppmsss "
LB 1.00 Hz
GB ]
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s ooOooooer~rH~rH~C~~E~~W MO ONNNNNNNNNAN NAME MS-RR-300
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20140418
Time 8.33
INSTRUM spect
PROBHD S mm DUL 13C-1
PULBPROG zg30
TD 65536
SOLVENT cocl3
NS 18
D5 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
D B1.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
—=weems CHANNEL fl =———===—=
NUC1 1H
Pl 13.15 usec
PL1 0,00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
51 32768
SF 300.1314113 MHz
WDW EM
SS5B i}
1B 0.30 Hz
GB 0
ﬂ PC 1.00
Ty RAaAsss T AARASEAASSSsSLs RAAREARARS R B i nannas T RARARS T
11 10 9 8 7 6 - 4 3 2 1 FPPm
o meN(r~|W[ |~ un
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Current Data Paramaters
NAME MS-RR-300
EXPNO 3
PROCHO 1
F2 - Acquisition Paramaters
Date 20140418
Tima 8.31
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULFROG zgpg30
™ 65536
SOLVENT cpcl3
HS 4926
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sac
RG 2896.3
DW 27.800 usec
DE 6.00 usec
TE 300.0 X
D1 2.00000000 sec
dll 0.03000000 sac
DELTA 1.89999998 sec
DO L

ssseee— CHAMHEL £l ———=e

NOC1 13c
Pl 9.30 usec
PL1 0.00 dB
SFOl 75.4752953 MHz
s=mmme=== CHANNEL f£f2 =—————a
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usac
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
SF 75.4677490 MHZ
o G 2 e WDW EM
' : s T aan 0
T I T " [ : | ' I y I . T 3 ] > T T LB 1.00 Hz
180 160 140 120 100 80 60 40 20 0 ppmS® ito

13C NMR spectrum of compound 9a
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Currant Data Paramesters
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HAME MS-RR-300
EXPNO 2
PROCHO 1
F2 - Acquisition Paramaters
Data 20140418
Tima 3.12
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULFPROG daptli5
D 65536
SOLVENT cDCcl3
500
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
16384
27.800 usec
6.00 usec
300.0 K
145.0000000
2.00000000 sec
0.00344828 sec
0.00002000 sac
0.00001184 sac
1
CHANMEL f1
13C
Pl 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFO1 75.4752953 MH=z
CHANMEL f2 ========
CPDPRG2 waltzlé
NOUC2 1H
P3 13.15 usac
pé 26.30 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MH=z
F2 - Processing paramatars
SI 32768
SF 75.4677450 MH=z
WDW EM
SSB 0
PP g 1.00 Hz



11.320

8.373
8.348
8.296
8.277
8.231
B8.194
8.141
8.108
8.072
8.038
7.662
7.553
7.524
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7.302
6.737
6.724
3.372
3.072
3.052
3.042
3.021
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2,784
2.754
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2.529
2.407
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2.223
2.195
2.170
2.148
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Current Data Parameters

NAME
EXPNO
PROCNO

MS-RR-308
3
1

F2 - Acquisition Parameters

Date
Tima
INSTRUM
PROBHD
PULFROG
™
SOLVENT
NS

Ds

SWH
FIDRES

EHRIRD

d

0

20140411
9.45

spect

5 mm DUL 13C-1
2g30

65536
DMS0

16

2

€172.839
0.094190
5.30848660
128

81.000
6.00

300.0
1.00000000
1

usec
usac

sec

=—————— CHANNEL ]l =——m—————

NHUC1
Pl
PL1
SFO1

1H

13.15

0.00
300.1318534

usac
de
MHz

F2 - Processing parameters
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173.25
167.56

137.10
131.00
130.69

130.42

129.92

128.42
128.19

127.90

127.21
127.08
126.92

126.59

126.22
125.58

125.24

124.54
124.29
123.87
123.63
122.59
118.23
115.70
79.12
78.68
78.24
76.08
72.69
58.66
52.05
40.39
40.11

=\

39.83
39.56

39.28

39.00

38.72

33.99

26.05
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Current Data Parametars

NAME MS-RR-308
EXPRO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20140411
Time 4.46
INSTRUM spact
PROBHD S mm DUL 13C-1
PULPROG zgpg30
™D 65536
SOLVENT DMSO
NS 5915
D8 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 9195.2
DW 27.800 usac
DE 6.00 usac
TE 300.0 K
Dl 2.00000000 sec
dil 0.03000000 sac
DELTA 1.89999998 sec
DO 1
CHANNEL f1
NUCl 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.47525953 MHz
CHAMNEL f2 ==—————=
CPDPRG2 waltzl6
NUC2 1H
PCED2 80.00 usac
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters

8I 32768

SF 75.4677867 MHz
EM

T
200

’ T
180

T
160

T
140

T
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T T T ' T . T
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13C NMR spectrum of compound 9b
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Curraent Data Parametars

HAME
EXPHO
PROCNO

= 126.31
"Q:::::

MS-RR-308
2
1

F2 - Acquisition Paramaters

Data
Tima
INSTRUM
FROBHD
PULPROG
™
SOLVENT
NS

DS

SWH
FIDRES
AQ
RG

DW

DE

TE
CNST2
D1

d2

diz
DELTA
TDO

WUCl
Pl
p2
PL1
SFOl

20140501
11.09
spact

5 mm DOUL 13C-1
dept135
65536
DMS0
1547
4
17985.611 Hz
0.274439 H:z
1.8219508 sec
16384
27.800 usec
6.00 usec
300.0 K
145.0000000
2.00000000
0.00344828
0.00002000
0.00001184
1

sac
sac
sac

CHANNEL fl =————7—=
13c
9.30 usec
18.60 usec
0.00 dB
75.4752953 MHz

—————— CHAMNEL {2 =s——====

CPDPRG2

Wuc2
P3

pd
PCPD2
PL2
PL12
SFO2

waltzl6
1H
13.15 usec
26.30 usec
80.00 usec
0.00 dB
15.68 dB
300.1312005 MHz

F2 - Processing parameters
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—8&F

T ¥ I | T
60 40 20 0

T I I
120 100 80
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ppmsse
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DEPT 135 NMR spectrum of compound 9b
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e e - - S e R e
NN PN RDORRROCEOMMMONNNNNNNNNNNNNN STRRGE MW
PROCNO 1
F2 - Acquisition Parameters
Data 20140410
Tima 21.07
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™ 65536
SOLVENT DMSO
HS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hx
AQ 5.3084660 sec
Br RG 50.8
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sac
™o 1
E—————— CHANNEL f1
NuUCcl 1H
Pl 13.15 usec
PL1 0.00 dB
SFOl1 300.1318534 MEz
F2 - Processing parameters
-3 4 32768
SF 300.1300000 MHZ
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JJLLLl ) N
T T T T ey | AR BARAASRARS RARAARARAS A I | I ..... RARARAAN A I
13 12 11 10 7 6 5 1 0 PPm

1.00

oy r~|- o =
OI\“THO Fr)rl
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Current Data Paramatars
HAME MS-RR-315
EXPHO 3
FROCHO 1
F2 - Acquisition Paramatars
Date 20140410
Time 23.58
INSTRUM spact
FROBHD 5 mm DUL 13C-1
FULFROG zgpg30
D 65536
SOLVENT DMSO
HS 4965
D8 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sac
RG 8192
oW 27.800 usec
DE 6.00 usac
TE 300.0 K
=38 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999958 sec
™m0 1
—— CHANNEL f1
HOC1 13C
Pl 5.30 usac
FL1 0.00 dB
SFOl1 75.4752953 MHz
=————— CHANNMEL f2? ==
CPDPRG2 waltzl6
WUC2 1H
PCPD2 BD.00 usac
PL2 0.00 dB8
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
51 32768
sF 75.4677867 MHz
WDW EM
SSB 0
1.00 Hz
T T T T " T  FR | T . i "g
180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectrum of compound 9¢
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— mmﬂm@w@wmwmmwI‘-PFI“\DMMMMNNNNNNNNNNNNN NAME HS—RR-3;;
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140502
Time B8.25
INSTRUM spact
PROBHD 5 mm DUL 13c-1
FULFROG zg30
™D 65536
SOLVENT DMSO
HS 16
Ds 2
SWH 6172.839 Hz
FIDRES 0.054190 Hz
AQ 5.3084660 sec
RG 181
DW B1.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
18
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1299547 MHz
WDW EM
SSB 0
LB 0.30 Hz
0
PC 1.00
I Wi " |
T A nas T "T' AR S Saas T T T T ARAAARSAS BAsasasss |RARaasas: M Riaaassa: T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o | (w| |- O (M|~
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"H NMR spectrum of compound 9d
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Current Data Parameters
NAME MS-RR-321
EXPHO 6
PROCHO 1
F2 - Acquisition Paramatars
Data_ 20140502
Time 5.42
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
™ 65536
SOLVENT DMSO
HS 6568
DS 4
SWH 17985.611 H=z
FIDRES 0.274439 Hz
AQ 1.82159508 sec
RG 1625.5
DW 27.800 usac
DE 6.00 usaec
TE 300.0 K
Dl 2.00000000 sac
dll 0.03000000 sec
DELTA 1.85999998 sec
™0 1
——————— CHAMMEL fl ———————
NUC1 13c
Pl 9.30 usaec
PL1 0.00 dB
SFO1 75.4752953 MH=z
————— CHANNEL f2 ssm=—————
CPDPRG2 waltzlé
NOC2 1H
PCPD2 80.00 usec
PL2 0.00 d8
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
5I 32768
SF 75.4679671 MHz
WDW EM
SSB 0
ke ] J N Jl o J I. l . 1B 100, R
GB 1]
I " | ) T | i I i I I T T T I i | Tec 1.40
200 180 160 140 120 100 80 60 40 20 0 Ppm

13C NMR spectrum of compound 9d
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Current Data Parameters
HAME MS-RR-321
EXFHO B
PROCNO 1
F2 - Acquisition Parameters
Data_ 20140502
Time 8.50
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG deptl35
D 65536
SOLVENT DMSO
HS 1019
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 H=z
AQ 1.8219508 sac
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 E
CHST2 145.0000000
Dl 2.00000000 sac
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001184 sac
TDO i
CHANNEL fl —————=
NWUC1 13c
Pl 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFOl 75.4752953 MH=z
CHAMNEL f2 =—=
CPDPRG2 waltzl6
Nuc2 1E
P3 13.15 usec
pd 26.30 usec
PCPD2 80.00 usac
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MH=z
F2 - Procasasing parameters
SI 32768
SF 75.4677867 MH=z
I I T T I I T T T T L ﬂss: ﬂg
180 160 140 120 100 80 60 40 20 PPm, 1.00 Hz
GB 0

DEPT 135 NMR spectrum of compound 9d
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Current Data Parameters
NAME MS-RR-184
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131113

Time 12.29

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

T 65536
SOLVENT coci
NS 16

Ds 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG .5
Dw 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec

M O TDO 1

e
======== CHANNEL #
NUC1 1H
P1 13.15 usec
PL1

\.

0,00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Si 32';958
SF 300.1200060 MHz
WDW EM

SsB 0

LB 0.30 Hz

GB 0

PC 1.00
1 10 s 8 7 ; T B TS ppm

"H-NMR spectrum of compound 10a
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—173.72
TT—170.24

—159.88
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Current Data Parameters
NAME MS-RR-184
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130405

Time 1.28

INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG

TD 6553
SOLVENT CcDCi3
a7

NS

DS 4

5 17985.611 Hz
FIDRES 0.27. Hz
AQ 1.8219508 sec
RG .3

DW 27.800 usec
DE 6.00 usec
TE 3000 K

D1 200000000 sec
d11 0.03000000 sec

DELTA  1.89999998 sec
TDO 1

m===—=== CHANNEL | ==————
NUC1 13C
P1 9.30 usec
PL1 0.00 dB
SFO1 T5.4752953 MHz
=====—=—= CHANMEL {2 ==—======
CPDPRG2 waltz16

H

NUC2 1

PCPD2 80.00 usec
L2 0.00 dB

PL12 15.68 dB

PL13 16.00 dB

SFO2 300.1312005 MHz

F2-P sing p ters

1] 32768

SF T5.46TT490 MHz

WD'W EM

ssB 0

LB 1.00 Hz

GB 0

PC 1.40

I
200

T
180

BBC-NMR spectrum of compound 10a
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—T79.40

_—55.28
5247

— 3432

— 26.73
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Current Data Parametars
AME IB-R;!J!‘

PROCNO 1
F2 - Acquisition Parameters
Date 20130405

Time 21
INSTRUM spect

PROBHD 5 mm DUL 13C-1
%LPROG pri3s

65536
SOLVENT cpci3
NS 511

T
200

SWH 17985.611 Hz
FIDRES 0.274419 Hz
AQ 1.8219508 sec
RG 16384

Dw 27.800 usec
DE 6.00 usec

TE 300.0 K

CNST2 145.0000000

D1 2. sec
d2 0.00344828 sec
diz 0.0

DELTA 0.00001184 sec
======= CHANNEL H{ —=—=—=—=—===
NUC1 ic

P1 9.30 usec

p2 18.60 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
======== CHANMEL f2
CPDPRG2 waltz1é
NuUC2 1H

P3 13.15 usec

pd 26.30 usec
PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.68 dB
SFO2 300.1312005 MHz
F2-P ing par b
| 32‘!’%8

SF T5.46TT450 MHz
WDW EM

T
180

T
160

140

T
120

T
100

18

DEPT 135-NMR spectrum of compound 10a
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Current Data Parameters
NAME MS-RR-178
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130329
Time 0.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 0
TD 5536
SOLVENT CcDCi3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181
DW 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 0.00 dB
SFO1 300.1318534 MHz
F2 - Processin rameters
S1 27!
SF 300.1300068 MHz
WDwW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00

MRARS Rassas T !

1 0 ppm
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NAME MS-RR-178
EXPNO 2
PROCNOD 1
F2 - Acquisition Parameters
Date_ 20130328
Time 23.46
INSTRUM l.gu:t
PROBHD 5 mm DUL 13C-1
PULPROG ﬁmn
TD 655
SOLVENT coci
NS 1024
r Ds 4
) SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1290.2
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
= CHANMNEL H{ =—=
NUC1 13C
P1 9.30 usec
PL1 0.00dB
SFO1 75.4752953 MHz
===—==== CHANMNEL {2 ==s==—==
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
S| 3276
SF 75.4677483 MHz
WDW EM
55B 0
LB 1.00 Hz
GB 0
PC 1.40
T 5 T T . | b T ' I " I I 2 I : T » T i
200 180 160 140 120 100 80 60 40 20 0 ppm

BC-NMR spectrum of compound 10b
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\\ //l// ( ' 1 | | Current Data Parameters
NAME M5-RR-178
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130329
Timea 0.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
65536
SOLVENT CcDCcia
NS s
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
' J ‘ DE 6.00 usec
L L0 K
: =CNST2 145.0000000
1 0000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001184 sec
TDO
s======= CHANNEL | =—======
NUC1 13C
P1 9.30 usec
18.60 usec
L1 0.00 dB
SFO1 75.4752953 MHz
m==————x CHANNEL 2 s========
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
g‘ 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768
5F T5.467T7490 MHz
WDwW EM
55B 0
v T T T LB 1.00 Hz
T T li T T T GB 0
200 180 160 140 120 100 80 20 0 ppmec 1.40

DEPT 135-NMR spectrum of compound 10b
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Current Data Parameters
NAME MS-RR-282
EXPNO 3 e
PROCNO 1

F2 - Acquisition Para

Date_ 20131247

Time 9.42
INSTRUM spect
PROBHD 5 mm JUL 13C-1

PULPROG

TD 536
SOLVENT cDcia
NS 16

DS 2

SWH 6172.839 Hx
FIDRE 0.094190 Hz
AQ BAE60 sec
RG 128

DwW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters
Sl 32768

SF  300.1300041 MHz
wWDWwW EM
ss8 0
LB 0.30 Hz
GB 0
UJ\ PC 1.00
i A J
e — | [ e S e - T S
10 9 8 7 6 5 4 3 2 1 0 ppm
r~] N - o[ (oo
8 ggﬁ;iﬁ} 3 g[3[2|3]2
- b GHESESIE S - wirimlole

'"H NMR spectrum of compound 10¢
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Current Data Parameters
NAME MS-RR-282
EXPNO 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20131217

Time 9.40
INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

TD 65536
SOLVENT

NS 1024

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4.7

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

=====—=—= CHANNEL { =—======

NUC1 13C
P1 9.30 usec
PL1 0.00 dB

SFO1 75.4752953 MHz

==s===== CHANNEL 2 sss=====
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PLi12 15.68 dB

16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters

| IJIr_ i

| 32768

SF 754677490 MHz
WDwW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

r
200

T
180

T
160

LHH I

BC-NMR spectrum of compound 10¢
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\\ \ V/ l | ' l Current Data Parameters
NAME MS-RR-282
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131217
Time 8.32
INSTRUM s
FROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT CcDCI3
NS 256
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
DE 6.00
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
- d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
======== CHANNEL fi =—======
NUC1 13C
P1 9.30 usec
2 18.60 usec
1 0.00 dB
SFO1 75.4T52953 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
g-l 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processin, rameters
Sl :IH%F
SF T5.46TT490 MHz
WDW EM
SSB 0
T T T - - LB 1.00 Hz
I I 1 I T T T T GB 0
200 180 160 140 120 100 80 60 40 20 0 ppmP¢ 1.40

DEPT 135-NMR Spectrum of compound 10¢
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PROCNO

Current Data Parameters

MS-RR-324
6
2 8

F2 - Acquisition Farameters

20140425
6.28
ct
5 mm DUL 13C-1
zg30
65536
cbpel3
16
2
6172.839 Hz
0.094190 Hz
5.3084660 sec
203.2
81.000 usec
6.00 usec
300.0 K
1.00000000 sec
1

300.1318534 MEz

F2 - Processing paramaeters

32768
300.1314174 MHz
EM
0
0.30 Hz
1]
1.00
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MS-RR-324
5
1

F2 - Acquisition Parameters

Time

™D

NS
Ds

Date_
INSTRUM
PROBHD
PULFROG

SOLVENT

20140425
0.18
spact

5 mm DUL 13C-1

zgpg30
65536
cpcl3
5704

4

SWH

FIDRES

AQ
RG
DW
DE
TE
Dl

17985.611
0.2744359
1.8219508
574.7
27.800
6.00

300.0
2.00000000

Hz
Hzx
sec

usac
usec

sec

dil

™0

NUC1
Pl

PL1
SFO1

Huc2

PL2

PL12
PL13
SFO2

SI
SF

200

A | T = - & T % . - T = 1
180 160 140 120 100 80 60 40 20

13C NMR spectrum of compound 12a
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DELTA

PCPD2

0.03000000 sec
1.89959998 sac
1

= CHAMNEL f]l ————

13c

9.30 usec

0.00 dB
75.4752953 MHz

==———=== (CHAMMNEL f2 ————
CPDPRG2

waltzl6
1H
80.00 usec
0.00 dB
15.68 dB
16.00 dB

300.1312005 MMz

F2 - Processing parameters

32768
75.4677490 MHz
EM
0
1.00 Hz
0
1.40
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Current Data Parameters
V \ / HAME MS-RR=-324
EXPHO 4
PROCNO 1
F2 - Acquisition Parameters
Data_ 20140424
Tima 22.54
INSTRUM spect
PROBED 5 mam DUL 13C-1
PULPROG dapt135
™ 65536
SOLVENT cpcl3
HS 1276
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
CHST2 145.0000000
D1 2.00000000 seac
d2 0.00344820 sec
diz 0.00002000 sec
DELTA 0.00001184 sac
DO 1
=_—— CHANNEL ]l —————
NUC1 13c
Pl 9.30 usac
p2 18.60 usac
PL1 0.00 dB
SFO1 75.4752953 MHz
——————— CHANHEL f2 =————
CPDPRG2 waltzl6
NUC2 1H
3 13.15 usec
pd 26.30 usec
PCPD2 B80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MH=z
F2 - Processing parametars
s1 32768
T . I v I - T T T T T T T T T 8F 75.4677490 MHz
WOW EM
160 140 120 100 80 60 40 20 0 PPmgy 0
LB 1.00 Hz
=R n

DEPT 135 NMR spectrum of compound 12a
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Current Data Parameters
NAME MS-BR-325
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date 20140503
Time 12.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 30
Ds 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
RO 5.3084660 sec
RG 161.3
DW 81.000 usec
DE 6.00 usec
TE 300,0 K
Dl 1.00000000 sec
TODO 1
———————— CHANNEL fl ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFOl 300.1318534 MHz
F2 - Processing parameters
sSI 32768
SF 300.1299889 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
BC 1.00
T I T e 1 T T BARaassan T RAaasaanes AAAaasanes s T
14 13 12 11 10 9 8 7 6 5 4 3 2 ppm
: RN g RSk
o cloileilo|oleo - -loleil I

"H NMR spectrum of compound 12b
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Current Data Parameters

NAME MS-RR-325
EXEFNO 3
PROCNO 1

F2 - Acquisition Parameters
Date 20140503

Time 10.22
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT DM50

NS 3603

Ds 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 812.7

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
m======= CHANNEL fl =—=s====
NUC1 13C

Pl 9,30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
==————= CHANNEL {2 =——======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 BO.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768

SF 75.4677867 MHz
WDW EM

S5B 0
B 1.00 Hz
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EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140504
Time 17.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT cpcl3
NS 30
Ds 2
SWH 6172.839 Hz
Br FIDRES 0.094190 Hz
h:Te ]} 5.3084660 sec
RG 456.1
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
=mwwe=== CHANNEL fl =——emama==
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFOl 300.1318534 MHz
F2 - Processing parameters
3 4 32768
SF 300.1314065 MHz
WDW EM
S55B 0
LB 0.30 Hz
GB 0
LN PC 1.00
T M Ba 1 ”...‘ '”’”’P ....... [T I  BAAARASRSS RaGRS RAAARSRARS  AAdaasass
11 10 6 5 4 3 2 1 0 -1 ppm
o Njmo|Nn| W VW jwn||v|jo
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Current Data Parameters
NAME MS-RR-326
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20140504
Time 15.04
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 2000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
RQ 1.8219508 sec
RG 2298.8
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=eeseee-. CHANNEL fl Esssamen
NUC1l 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 ====s===
CPDPRG2 waltzlé
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
SI 32768
SF 75.4677490 MHz
I | | Ii'dl “ ! WDW EM
SB 0
T ey T T = —F % 7§ >~ 1 = i 18 Gl S
200 180 160 140 120 100 80 60 40 20 0 PpPmpc 1.40

3C NMR spectrum of compound 12¢
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0

HAME M3-RR-326
EXFNO 4
PROCNO 1
F2 - Acquisition Parameters
Data_ 20140504
Tima 17.43
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG deptl3s
D 65536
SOLVENT cDpcl3
NS 1517
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AD 1.8219508 sec
RG 23170.5
DW 27.800 usac
DE 6.00 usac
TE 300.0 K
CHST2 145.0000000
D1 2.00000000 sec
dz2 0.00344828 sec
2 0.00002000 sec
LTA 0.00001184 sac
™0 1
CHANHEL f] ===
NHUC1 13c
Pl 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFOl 75.4752953 MHz
CHANNEL f£2
CEDPRG2 waltzlé
Wuc2 1H
P3 13.15 usec
pd 26.30 usec
PCPD2 80.00 usac
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
SF 75.4677490 MH=z
WDW EM
sse 0
1.00 Hz
GB 0



