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Fig. 2. 'H NMR spectrum of compound 3a
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Fig. 3 C NMR spectrum of compound 3a
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Fig. 4. DEPT-135 spectrum of compound 3a
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Fig. 6. 'H NMR spectrum of compound 3b
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Fig. 7. 3C NMR spectrum of compound 3b
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Fig. 8. DEPT-135 spectrum of compound 3b
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Fig. 10. H NMR spectrum of compound 3c
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Fig. 11. 3C NMR spectrum of compound 3c
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Fig. 12. DEPT-135 spectrum of compound 3c
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MS Spectrum
Line#:1 R.Time:----(Scan#:----)
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Fig. 14. Mass spectrum of compound 4a
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Fig. 4.15 LCMS spectrum of compound 4a
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Fig. 16. 'H NMR spectrum of compound 4a
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Fig. 17. 13C NMR spectrum of compound 4a
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Fig. 18. DEPT-135 spectrum of compound 4a
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MS Spectrum

Line#:1 R.Time:----(Scan#:----)

MassPeaks:4
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10000000
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Fig. 20. Mass spectrum of compound 4b
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Fig. 21. 'H NMR spectrum of compound 4b
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Fig. 22. 13C NMR spectrum of compound 4b
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Fig. 23. DEPT-135 spectrum of compound 4b
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MS Spectrum
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BG Mode:Averaged 0.000-0.387(1-57) Segment 1 - Event 1
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Fig. 25. Mass spectrum of compound 4c

Page S27



7 6 5 4
sEEEERascTIEEY B P
RR|R| R R(R R R R T | 9|0 RQ ] @l |®R
olololololololololnlclolal~ o -l lo

Fig. 26. 'H NMR spectrum of compound 4c

Page S28

HTONOMTONOOONWOWMNWOUEAINHIINMEAAINAIATDNAHNINANOMOVDAIONONONDONLAHONLTONNSMOLW—WONDMW ™
VWFPONEONAEEOOOITITN AN AODNOEMNN AONOOIIEINTNONONNN TN OMN 0O T TN NN O TN
CEA A OO0 0OON T VOOVNVOIIIIIITNNONNAAATVOVOIITNMOOCOAWN I FITMH W OW®OMM
WOOWODOOOS =~~~ EONDNDIITILSILIONONONNNN NN A A A
T T T T T T T T T T T T 1
12 11 10 9 8 3 2 1 0 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

121

1

20180318
16.30
spect

5 mm PABBO BB-
zg30

65536

DMSO

16

2
12019.230
0.183399
2.7263477
322

41.600
6.00

298.2
1.00000000
1

CHANNEL f1

1H

10.90

-3.00
400.1324710
32768
400.1299928
EM

0
0.30
0
1.00

Hz
Hz
sec

usec
usec

sec

usec
dB
MHz

MHz

Hz



.33
6.19
.69
.36
.53
.08
.02

3
133
126.08
=—125.51
120.06
118.49
118.40
117.17
116.20
113.26
108.82
108.69
79.04
78.91

—

158.4¢6
154.93
153
146.64
139.
138.71
1
134.10
129.96
128.99
128.76
128.19
123
122
122
122

IS L

78.38
44.85
40.00

7
39.58
.37
56

39.

%

36.98

78.71
39
39.16

i NAME
EXPNO
PROCNO
Date_
Time

— 60.54

PROBHD
D

NS

DS

SWH
FIDRES
AQ

RG

Dw

DE

NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

SF
WDW
SSB

80 60 40 20 ppm

Fig. 27. 13C NMR spectrum of compound 4c
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Fig. 28. DEPT-135 spectrum of compound 4c

Page S30




€Ceey

Z0'esh
£9°225
86085
. SE'er9
5069
80°'6bL
06'008 91°088 .
5126 crev6 .
bZ'C66 66'0.6
815201
BLEELL
LE'182)
652871 .
19'8Z¢8 )
L0°E6EL :
66'€9%1 -
£z'8251
¥L'€951
918651 6C'62L1
65 0£62
851167
9Z'cH0S
[Te] o [Te] o [[9] o [[e] o [[e] o ) o [[e] o wn o wn o
[e2] ()] [ve] [e+) M~ M~ [le] [{s) wn wn < < o™ ™ o~ ™~ — -

2oUBYILUSUBI] %

500

1000

1500

2000

2500

3000

3500

4000

Wavenumbers (cm-1)

IR spectrum of compound 5a

Fig. 29.

Page S31



MS Spectrum
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Fig. 30. Mass spectrum of compound 5a
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Fig. 31. 'H NMR spectrum of compound 5a
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MS Spectrum
Line#:1 R.Time:----(Scan#:----)
MassPeaks:14
Spectrum Mode:Averaged 0.387-0.636(57-93) Base Peak:536.2(8925609)
BG Mode:Averaged 0.000-0.387(1-57) Segment 1 - Event 1
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Fig. 35. Mass spectrum of compound 5b
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Fig. 37. 13C NMR spectrum of compound 5b
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MS Spectrum

Line#:1 R.Time:----(Scan#:----)

MassPeaks:12

Spectrum Mode:Averaged 0.429-0.858(63-125) Base Peak:177.5(8896234)
BG Mode:Averaged 0.000-0.429(1-63) Segment 1 - Event 1
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Fig. 40. Mass spectrum of compound 5¢
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MS Spectrum
Line#:1 R.Time:----(Scan#:----)

MassPeaks:12
Spectrum Mode:Averaged 0.443-0.747(65-109) Base Peak:177.4(11056553)
BG Mode:Averaged 0.000-0.443(1-65) Segment 1 - Event 1
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Fig. 45. Mass spectrum of compound 6a
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Fig. 46. 'H NMR spectrum of compound 6a
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MS Spectrum

Line#:1 R.Time:----(Scan#:----)
MassPeaks:11
Spectrum Mode:Averaged 0.415-0.692(61-101) Base Peak:177.5(10893483)
BG Mode:Averaged 0.000-0.415(1-61) Segment 1 - Event 1
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Fig. 49. Mass spectrum of compound 6b

Page S51



F2 - Acquisition Parameters

Date_ 20181215
Time 18.55
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG 2930
D 65536
SOLVENT CDC13
NS 64
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 108.94
DW 62.400 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 14.25 usec
PLWI 10.50000000 w
F2 - Processing parameters
ST 65536
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
u GB 0
PC 1.00
T T T T T T T T T T
9 7 6 5 4 3 2 1 rpm

[l (o] Ind[o] (e (o] o] lag (@] N W n o) N

| [H|H ][O | |O 0 N || o o (e}

Slal-lSlal-lslola o aldlml 1o N I

Fig. 50. 'H NMR spectrum of compound 6b

Page S52



DFNOOOWAFOSASONOADD HNHFON O 0D
CHWOWOOOATONANOMDIOM>MOSMNDONSDAHAOMH — ™M ~ N ©~ O
HOAOWANMAOFSOONMHESNOMNDNY DAL OO o~ i) ™M o 'y o~
I R R i e e s B B R A IR R e A R R - S S 9 L5
AN AN NONT NN MMAAOORNDOMM O O .. - . N . -
YL FFHFTOOOHANANANNNANANNNNNNNAAAAAD OO L w0 mn o~ (=} o
A A 44 A A A A A A A A AAAAAAAAAAAA A A A o wn < o o~ —
F2 - Acquisition Parameters
Date_ 20181215
Time 18.57
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG 2g9pg30
TD 65536
SOLVENT cDCl3
NS 2500
DS ]
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 193.66
DW 12.600 usec
DE 6.50 usec
TE 294.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228293 MHz
13¢C
8.70 usec
54.00000000 W
CHANNEL f2
400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzle
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.26323000 W
PLW13 0.21322000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SS8B 0
LB 1.00 Hz
GB 0
J PC 1.40
o N T
Mo Ao " " s 4 " A o g Y

T T T T T T T T T T T T T T T T T T T T T 1
200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Fig. 51. 13C NMR spectrum of compound 6b
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F2 - Acquisition Parameters
Date_ 20181215
Time 19.54
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG deptspl3s
D 65536
SOLVENT CDC13
NS 2048
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 193.66
DW 12.600 usec
DE 6.50 usec
TE 294.1 K
CNST2 145.0000000
DL 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

CHANNEL f1
SFO1 100.6208171 MHz
NuC1 13C
Pl 8.70 usec
P13 2000.00 usec
PLWO oW
PLW1 54.00000000 W
SPNAM [5] Crp60comp. 4
SPOALS 0.500
SPOFFSS 0 Hz
SPWHS 6.24490023 W
WW CHANNEL £2
SF02 400.1312797 MHz
NuC2 1E
CPDPRG [2 waltzl6
P3 14.25 usec
P4 28.50 usec
PCPD2 $0.00 usec
PLW2 10.50000000 W
PLW12 0.26323C00 W
F2 - Processing parameters
sI
SF 100.6127690 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 10 0 ppm

Fig. 52. DEPT-135 spectrum of compound 6b
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MS Spectrum
Line#:1 R.Time:----(Scan#:----)
MassPeaks:15
Spectrum Mode:Averaged 0.429-0.747(63-109) Base Peak:177.4(12029516)
BG Mode:Averaged 0.000-0.429(1-63) Segment 1 - Event 1
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Fig. 54. Mass spectrum of compound 6¢
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Fig. 55. 'H NMR spectrum of compound 6¢
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F2 - Acquisition Parameters

Date_ 20181218

Time 18.06
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG Z2g30

D 65536
SOLVENT CDC13

NS 64

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 154.17

DW 62.400 usec
DE 6.50 usec
TE 293.8 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 10

Pl 14.25 usec
PLW1 10.50000000 W

F2 - Processing parameters
ST 65536

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Fig. 56. 3C NMR spectrum of compound 6¢
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F2 - Acquisition Parameters

Date_ 20181218

Time 18.34

INSTRUM spect

PROBHD S mm BBO BB/19

PULPROG 2gpg30

TD 65536

SOLVENT CDC13

NS 2500

DS 0

SWH 39682.539 Hz

FIDRES 0.605507 Hz

AQ 0.8257536 sec

RG 193.66

DW 12.600 usec

DE 6.50 usec

TE 294.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1 =

SFO1 100.6228293 MHz

NUC1 13C

Pl 8.70 usec

PLW1 54.00000000 W
CHANNEL f2 =

SF02 400.1316005 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPD2 90.00 usec

PLW2 10.50000000 W

PLW12 0.26323000 W

PLW13 0.21322000 W

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Fig. 57. DEPT-135 spectrum of compound 6¢
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F2 - Acquisition Parameters

Date_ 20181218
Time 20.42
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG deptspl35
TD 65536
SOLVENT CDCl3
NS 2500
s 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
BQ 0.8257536 sec
RG 193.66
oW 12.600 usec
DE 6.50 usec
TE 294.3 X
CNST2 145.0000000
b1 2.00000000 sec
b2 0.00344828 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1
100.6208171 NHz
13¢
8.70 usec
2000.00 usec

54.03000000
Crpéicomp. 4

0.500
0 Hz
6.24490023 W
CHANNEL f2
SF02 400.1312797 NHz
NuCc2 1H
CEDPRG[2 waltzlé
P3 14.25 usec
PL 28.50 usec
PCPD2 90.00 usec
PLW2 10.55000000 W
PLW12 0.26323000 W

F2 - Processing parameters

32768
100.6127690 MHz
M
1.00 Hz

1.40
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MS Spectrum

Line#:1 R.Time:----(Scan#:----)

MassPeaks:17

Spectrum Mode:Averaged 0.401-0.650(59-95) Base Peak:177.4(10389261)
BG Mode:Averaged 0.000-0.401(1-59) Segment 1 - Event 1
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Fig. 59. Mass spectrum of compound 7a
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F2 - Acquisition Parameters

Date_ 20181223
Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT CDC13
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 89.21
DW 50.000 usec
DE 6.50 usec
TE 294.8 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
SFO1 400.3024720 MHz
NUC1 1H
Pl 12.90 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDW EM
SSB 0

J 1 LB 1.00 Hz

Lu—-k GB 0
PC 1.00
T T T T T T T T T T T T
12 11 10 9 6 5 4 3 2 1 ppm

0.95
T 03::

0. 95\

T OS\CZG)*
1.23\

0.96
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Fig. 60. 'H NMR spectrum of compound 7a
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\\\H\\ﬁﬂ\\\\ﬂ\\\V/%/// V F2 - Acquisition Parameters
Date_ 20181223
Time 14.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Zgpg30
TD 65536
SOLVENT CDC13
NS 2500
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 201.52
DW 12.600 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 = =
100.6655801 MHz
13C
9.00 usec
58.00000000 W
CHANNEL f2 =
400.3016012 MHz
1H
waltzl6
90.00 usec
15.00000000 W
0.30816999 W
0.24962001 W
F2 - Processing parameters
SI 32768
SF 100.6555151 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
H “ ‘ pC 1.40
J\, A

T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Fig. 61. 13C NMR spectrum of compound 7a
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F2 - Acquisition Parameters

Date_ 20181224
Time 11.19
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG deptspl3s
™ 65536
SOLVENT CDC13
NS 2400
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 193.66
DW 12.600 usec
DE 6.50 usec
TE 293.7 K
CNST2 145.0000000
D1 2.00000800 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1

SFO1 100.6208171 NMHz
NUC1 13C
P1 8.70 usec
P13 2000.00 usec
PLWO oW
PLW1 54.00000000 W
SPNAM[5] Crp60comp.4
SPORLS 0.500
SPOFFS5 0 Hz

| " SPW5 6.24490023 W

CHANNEL f2

SFO2 £00.1312797 MHz
Nuc2 1H
CPDPRG[2 waltzlé
P3 14.25 usec
P4 28.50 usec
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.26323000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 NMHz
WDW EM
SSB Q
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Fig. 62. DEPT-135 spectrum of compound 7a
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MS Spectrum
Line#:1 R.Time:----(Scan#:----)
MassPeaks:12
Spectrum Mode:Averaged 0.457-0.706(67-103) Base Peak:177.4(10489856)
BG Mode:Averaged 0.000-0.457(1-67) Segment 1 - Event 1
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Fig. 64. Mass spectrum of compound 7b
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Fig. 65. 'H NMR spectrum of compound 7b
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F2 - Acquisition Parameters
Date_ 20190507

Time 15.40
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG zg30

D 16024
SOLVENT CDC13

NS 64

DS 0

SWH 8012.820 Hz
FIDRES 0.500051 Hz
AQ 0.9999476 sec
RG 61.08

DW 62.400 usec
DE 6.50 usec
TE 293.5 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 14.25 usec
PLW1 10.50000000 W

F2 — Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

65536
400.1300027 MHz
EM
0
1.00 Hz
0
1.00
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AV NOONDFINANIMMNOOOANAAND MM AN + + - . . .
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\\k‘\\\‘\\\\\| V"/'/”// \‘/ ‘ ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20190328
Time 3.55
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 2264
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 193.66
oW 12.600 usec
DE 6.50 usec
TE 294.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 = =
100.6228293 MHz
13C
8.70 usec
54.00000000 W
CHANNEL f2
400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.26323000 W
PLW13 0.21322000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB Q
PC 1.40
M s o) ‘.:l" “L o TJ e L e
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Fig. 66. 3C NMR spectrum of compound 7b
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\\\“\\\\////// ‘ | ‘ ‘ F2 - Acquisition Parameters
Date_ 20150328
Time 5.33
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG deptspl3s
TD 65536
SOLVENT CDC13
NS 1200
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 193.66
DW 12.600 usec
DE 6.50 usec
TE 293.5 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

= CHANNEL f1 =
SFO1 100.6208171 MHz
NUC1 13C
Pl 8.70 usec
P13 2000.00 usec
PLWO 0w
PLW1 54.00000000 W
SPNAM [5] Crp60comp . 4
SPOALS 0.500
SPOFFS5 0 Hz
SPW5 6.24490023 W
== CHANNEL £f2 =
SFO2 400.1312797 MHz
NUC2 1H
CPDPRG [2 waltzlé
P3 14.25 usec
P4 28.50 usec
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.26323000 W
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
wDw EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Fig. 67. DEPT-135 spectrum of compound 7b
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. . MS Spectrum
Line#:1 R.Time:----(Scan#:----)

MassPeaks:10
Spectrum Mode:Averaged 0.429-0.678(63-99) Base Peak:177.4(11307285)
BG Mode:Averaged 0.000-0.429(1-63) Segment 1 - Event 1
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Fig. 69. Mass spectrum of compound 7¢
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Fig. 70. 'H NMR spectrum of compound 7¢
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F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

D

SOLVENT

NS
DS
SWH

FIDRES

AQ
RG

== CHANNEL f1l ====

20181226
18.00
spect

5 mm BBO BB/19

zg30
65536
CDC13
64
2
8012.820 Hz
0.122266 Hz
4,0894465 sec
154.17
62.400 usec
6.50 usec
293.5 K
1.00000000 sec
1

400.1324710 MHz
1H
14.25 usec
10.50000000 W

F2 - Processing parameters

65536
400.1300000 MHz
EM
1.00 Hz

1.00
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Fig. 71. 3C NMR spectrum of compound 7¢
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F2 - Acquisition Parameters

Date_ 20181226
Time 20.14
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3000
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 193.66
DW 12.600 usec
DE 6.50 usec
TE 294.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 ========

100.6228293 MHz
NUC1 13C
Pl 8.70 usec
PLW1 54.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz
NuC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.26323000 W
PLW13 0.21322000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Fig. 72. DEPT-135 spectrum of compound 7¢
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= CHANNEL f1

SPNAM[5]

= CHANNEL f2

F2 - Acquisition Parameters

20181226
21.09
spect

5 mm BBC BB/19
deptspl3s
65536
CDC13
3000
0
39682.539 Hz
0.605507 Hz
0.8257536 sec
193.66
12.600 usec
6.50 usec
293.6 K
145.0000000
2.00000000 sec
0.00344828 sec
0.00002000 sec
1

100.6208271
13¢
8.70 usec
2000.00 usec
0w
54.00000000 W
Crp60comp . 4
0.500
0 Hz
6.24490023

=

400.1312797 MHz
1H
waltz16
14.25 usec
28.50 usec
90.00 usec
10.50000000

W
0.26323000 W

F2 - Processing parameters

32768
100,6127690 MHz
EM

1.00 Hz



80'eey so'sSh

oL'64%
. 69'L6S
¢.'08S £6209
L9bSL
#2008
90°/98
29756 L 186
00901} -
ee'09z1 g9'Leet

90'szs ) p—

69ZLbL

- 0L'Z9%L -
55'9091
096591
leecll
Z1°0862
65'9.67
Z0'610€
wn o [Te) o wn o [Te] o n o ) o w o [Te] o [Te] o
[e)] (2] [+e] [+s] ~ M~ [(e) @O w w <t < o o™ o~ o~ - -

SOUBJILISUBL] %

500

1000

1500

2000

2500

3000

3500

4000

Wavenumbers (cm-1)

IR spectrum of compound 8a

Fig. 73.
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MS Spectrum
Line#:1 R.Time:----(Scan#:----)
MassPeaks:8
Spectrum Mode:Averaged 0.401-0.623(59-91) Base Peak:472.2(17640770)
BG Mode:Averaged 0.000-0.401(1-59) Segment 1 - Event 1

4799
a7L.

177.5

10000000

99.4

T I T !
100 150 200 250 300 350 400 450 500
m/z

Fig. 74. Mass spectrum of compound 8a
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NAME 110119 CHANGA

EXPNO 151
PROCNO 1
Date_ 20180318
Time 18.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT DMSO

NS 16

DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 se
RG 645

DW 41.600 us:
DE 6.00 us:
TE 298.4 K
D1l 1.00000000 se:
TDO 1
======== CHANNEL fl ======
NUC1 1H

Pl 10.90 us
PL1 -3.00 dB
SFOl 400.1324710 MH
ST 32768

SF 400.1300026 MH
WDW EM
SSB 0

LB 0.30 Hz
GB o]

BC 1.00

T T T T T T T 1
3 5 4 3 2 1 0 rpm

3

11 10

5 ; 7
geEeEe

Fig. 75. 'H NMR spectrum of compound 8a
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Fig. 76. 3C NMR spectrum of compound 8a
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5

110119 CHANGA
152

1

20180318
19.23
spect
PABBO BBE-
zgpg30
65536

DMSQ

512

4
29761.904
0.454131
1.1010548
1620
16.800 usec
6.00

298.6 K
2.00000000
0.03000000 sec
1.89999998
1

mm

CHANNEL fl ==
13C
9.60 usec
-2.00 dB
100.6228298 MHz

waltzl6

1H

80.00

-3.00

14.31

18.00
400.1316005
32768
100.6128193
EM

0
1.00
0
1.40




.79
.61
.80

13.72

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE
CNST2
D1

— 141
59.81
——44.42
— 137
— 21

PCPD2
PLZ2
PL12
SF02
SI
SF
WDW
S8B
LB
GB
BPC

180 160 140 120 100 80 60 40 20 ppm

Fig. 77. DEPT-135 spectrum of compound 8a
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110118 CHANGA
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1

20180318

19.37

spect

5 mm PABBO BBE-

29761.904
0,454131
1.1010548
1620
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6.00

298.6
145.0000000
.00000000

.00002000

coon

9.60

19.20

-2.00
100.6228298

.00344828

.00001222

CHANNEL f2 ========

waltzl6

1H

10.90

21.80

80.00
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. MS Spectrum
Line#:1 R.Time:----(Scan#:----)

MassPeaks:7
Spectrum Mode:Averaged 0.387-0.650(57-95) Base Peak:502.2(15852885)
BG Mode:Averaged 0.000-0.401(1-59) Segment 1 - Event 1

502 9
Uz

177.5

10000000

99.3
I8T.0

I
250

Fig. 79. Mass spectrum of compound 8b
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'H NMR spectrum of compound 8b

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

110119 CHANGA

260

1
20170921
7.20
spect

5 mm PABBO BB-

zg30
65536
DMSO

16

2
12019.230
0.183399
2.7263477
645
41.600
6.00
299.7
1.00000000

400. 1324710
32768
400,1281104
EM

0

0.30

0

1.00

Hz
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Fig. 81. 13C NMR spectrum of compound 8b
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110119 CHANGA
261

1

20170921
8.16

spect

5 mm PABBO BB-
zgpg30
65536

DMSO

1024

4
29761.904
0.454131
1.1010548
1030
16.800
6.00

300.0
2.00000000
0.03000000
1.89999998

-2.00
100.6228298

CHANNEL f2 ====

waltzlé

80.00

-3.00

14.31
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F2 - Acquisition Parameters
Date 20
Time

NSTRUM

PROBHD 5 mm PABBO
PULPROG
D

SOLVENT

N3

4
29761.904 Hz
0.454131 Hz
1.1010548 sec
1030
16.800
6.00
295.4
Q000000
00000000 =
.00344828

== CHANNEL f1

CHANNEL f2
walt

80
§0.00
-3.00
14,31
400.1316005

F2 - Processing parameters
32768

ST
WDW EM
55B 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 T T T T T 5B Q
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Fig. 82. DEPT-135 spectrum of compound 8b
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Line#:1 R.Time:----(Scan#:----)

MassPeaks:7

MS Spectrum

Spectrum Mode:Averaged 0.415-0.692(61-101) Base Peak:522.2(16948934)
BG Mode:Averaged 0.000-0.415(1-61) Segment 1 - Event 1

10000000
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| | |
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Fig. 84. Mass spectrum of compound 8c
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Fig. 85. 'H NMR spectrum of compound 8c
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CHANNEL f1
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Panjab University
Chandigarh
F2 - Acquisition Parameters
Date_ 20180318
Time 13.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 H=z
AQ 2.7263477 sec
RG 287
DW 41,600 usec
DE 6.00 usec
TE 298.4 K
D1 1.00000000 sec
TDO 1

usec
dB
MHz

Processing parameters

32768

400.1300000 MHz

EM

0
0.30 Hz

0

1.00
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Fig. 86. 3C NMR spectrum of compound 8c
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BRUKER

AVANCE II 400 NMR
Spectrometer

SAIF

Panjab University
Chandigarh

F2 - BAcquisition Parameters

Date 20180318
Time 14.05
INSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 512
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 1030
oW 16.800 usec
DE 6.00 usec
TE 298.8 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL fl ========
13C
9.60 usec
-2.00 dB
100.6228298 MHz
******** CHANNEL f2 ========
CPDPRG2 waltzlé
NOC2 1H
PCPD2 80.00 usec
PLZ -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6128193 MHz
WDW E
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Fig. 87. DEPT-135 spectrum of compound 8c
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Note: Some of the synthesized compounds identified with equivalent protons and carbons atoms in their structutes. Either DMSO or CDClz used
for the solvation of compounds in NMR. In some cases for better resolution of signals, mixture of DMSO and CDClIs used that is visible in spectra.
Some tiny aliphatic signals visible in some of the spectra which were due to solvent trapped during column chromatography purification, those

compounds were further purified to remove trapped solvent for utilization of their further application purpose.
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