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Figure 1: '"H NMR spectrum of the ionic liquid supported copper catalyst 4.
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Figure 2: 3C NMR spectrum of the ionic liquid supported copper catalyst 4.
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Figure 3: FT-IR spectrum of the ionic liquid supported copper catalyst 4.



Signature SIF VIT VELLORE
CQ-1A

—12.554
8.205
8.202
8.186
8.181
8.176
8.159
8.156

NH

| 8a . 1 g

8.2 8.1 8.0 79 7.8 7.7
=} o =]
o - -

I 1
7.5 ppm

o

T
12 1 10 9 8 7 6 5 4 3 2 1

(=] hod Bl =1 [ 2]
- | ||

Current Data Parameters

NAME Dr.BM250823
EXPNO 70
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230825
Time 1553 h
INSTRUM spect
PROBHD Z108618_0505 (
PULPROG zg30

TD 65536
SOLVENT DMSO
NS 32

DS 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 199.6

DW 62.400 usec
DE 6.50 usec

TE 305.1 K

D1 1.00000000 sec
TDO 1

SFO1 400.2604716 MHz
NUC1 1H

P1 15.00 usec
PLW1 14.95499992 W

F2 - Processing parameters
Sl 65536
SF 400.2580000 MHz

wDw EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Figure 4: "H NMR spectrum of the compound 8a.
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Figure 5: 3C NMR spectrum of the compound 8a.
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Figure 6: FT-IR spectrum of the compound 8a.
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Figure 7: 'H NMR spectrum of the compound 8b.

8




Signature SIF VIT VELLORE
CQ-1B

o [T (] - E 0| n
L — & m o 28
© ow LR = -4 Current Data Paramefters
\ | | NAME carbon
| f | \ \,/ | || EXPNO ;3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230820
) Time 20.28 h
INSTRUM spect
NH PROBHD Z108618 0505 (
PULPROG ;Ggp-g:iﬂ
-~ OMe TD 655
N SOLVENT DMSO
NS 512
MeO OMe Ds 4
8b SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 soc
RG 175.97
oW 20.800 usec
DE 6.50 usec
TE 3057 K
D1 2.00000000 sac
D11 0.03000000 sac
TDO 1
SFO1 1006550186 MHz
NUC1 13C
P1 10.00 usec
PLWA 5822400047 W
SFD2 400.2596010 MHz
NUC2 iH
CPDPRG[2 waltz16
PCPD2 00.00 usec
PLW2 1405400002 W
PLW12 0.41542000 W
PLW13 0.20895000 W
F2 - Processing parameiers
——
SF 100.6440542 MHz
wWow EM
S5B 0
LB 1.00 Hz
GBE 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 8: 3C NMR spectrum of the compound 8b.
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Figure 9: FT-IR spectrum of the compound 8b.
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Figure 10: HRMS spectrum of the compound 8b.
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Figure 11: '"H NMR spectrum of the compound 8c.
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Figure 12: 3C NMR spectrum of the compound 8c.
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Figure 13: FT-IR spectrum of the compound 8c.
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Figure 14: '"H NMR spectrum of the compound 8d.
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Figure 15: 3C NMR spectrum of the compound 8d.
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Figure 16: FT-IR spectrum of the compound 8d.
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Figure 17: '"H NMR spectrum of the compound 8e.
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Figure 18: 3C NMR spectrum of the compound 8e.
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Figure 19: FT-IR spectrum of the compound 8e.
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Figure 20: HRMS spectrum of the compound 8e.
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Figure 21: '"H NMR spectrum of the compound 8f.
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Figure 22: 3C NMR spectrum of the compound 8f.

23




1004 [
""""" |
. -. III" I‘Il-lﬂ—'. |I I-'Ll..ur-'_ll'_‘ ,-'1[ A l.‘ ath
|||| | ”1 ll If l| 'I' || nl“ f ll"
" |
50 | 3020.09 l |J ‘H
60 165266 128320 L 504
) _
%T . ©\)‘\NH cl
- 0
8f Cl
20 4
0 -
' | ! | | ! | ' | ! |
3500 3000 2500 2000 1500 1000 500

Wave number

Figure 23: FT-IR spectrum of the compound 8f.
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Figure 24: '"H NMR spectrum of the compound 8g.

25




Signature SIF VIT VELLORE
CQ-1G

~ GRS R R ]
i) M e oW N o
o o~-wmMmo o
o st 0 0 07 )
=1 o e e e

S\

0
NH
7
8g
WA ]ﬂaut,. y oAy s )
T i T i I = T = ! j T = T i T e ! i ! i
180 160 140 120 100 80 60 40 20 ppm

<)
BROKER

Current Data Parameters
NAME carbon
EXPNO 9
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240619

Time 1.04 h
INSTRUM spect
PROBHD Z108618_0505 (
PULPROG zgpg30

TD 65536

SOLVENT DMSO
512

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 199.6

DW 20.800 usec
DE 6.50 usec
TE 302.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

1
SFO1 100.6550186 MHz
NUC1 13C

P1 10.00 usec
PLW1 56.49300003 W
SFO2 400.2596010 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 15.21399975 W
PLW12 0.42261001 W
PLW13 0.21257000 W

F2 - Processing parameters
si 32768

SF 100.6450958 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

Figure 25: 3C NMR spectrum of the compound 8g.
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Figure 26: FT-IR spectrum of the compound 8g.
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Figure 27: '"H NMR spectrum of the compound 8h.
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Figure 28: 3C NMR spectrum of the compound 8h.
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Figure 29: FT-IR spectrum of the compound 8h.
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Figure 30: HRMS spectrum of the compound 8h.
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Figure 31: '"H NMR spectrum of the compound 8i.
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Figure 32: 3°C NMR spectrum of the compound 8i.

33




100 -

80

60

%T 7
40 4

308072
0
954 59
dLNH OH |
—
N
8i 1662.33 1251.57 |
160255 a21n
756492

3500

I ' 1 " ! ' 1 ' I ' 1
3000 2500 2000 1500 1000 500

wave number

Figure 33: FT-IR spectrum of the compound 8i.
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Figure 34: FT-IR spectrum of the compound 8i.
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Figure 35: '"H NMR spectrum of the compound 8j.
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Figure 36: 3C NMR spectrum of the compound 8j.
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Figure 37: FT-IR spectrum of the compound 8j.
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Figure 38: 'H NMR spectrum of the compound 8k.
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Figure 39: 3C NMR spectrum of the compound 8K.
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Figure 40: FT-IR spectrum of the compound 8k.
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Figure 41: HRMS of the compound 8k.
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Figure 42: '"H NMR spectrum of the compound 8.
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Figure 43: 3C NMR spectrum of the compound 8.
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Figure 44: FT-IR spectrum of the compound 8l.
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Figure 45: '"H NMR spectrum of the compound 8m.
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Figure 46: 3C NMR spectrum of the compound 8m.
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Figure 47: FT-IR spectrum of the compound 8m.
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Figure 48: '"H NMR spectrum of the compound 8n.
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Figure 49: 3C NMR spectrum of the compound 8n.
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Figure 50: FT-IR spectrum of the compound 8n.
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Figure 51: "H NMR spectrum of the compound 8o.

52




Signature SIF VIT VELLORE

CQ-1Y
P NNNTNQ©O MM BRUKER
SOV CNHONS BN D 52 Ny R
NONSONULM~NOO® o1 i —a=
CERTFINNAINNNET 38 Res
s v — Vo (WY / Current Data Parameters
™~ I VoA NAME VITCBM221223
EXPNO 24
PROCNO 1
(0]
F2 - Acquisition Parameters
NH Date_ 20231222
Time 413 h
/) INSTRUM spect
N PROBHD Z108618_0505 (
8o PULPROG zgpg30
TD 65536
ﬁOL‘JENT DMSO
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 199.6
DW 20.800 usec
DE 6.50 usec
TE 303.3K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6550186 MHz
NUCA 13C
P1 10.00 usec
PLW1 56.49300003 W
SFO2 400.2596010 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 15.21399975 W
PLW12 0.42261001 W
PLW13 0.21257000 W
2 - Processing parameters
| 327%5|
SF 100.6449542 MHz
WDW EM
SSB 0
LB 1.00 Hz
1 ' 1 ' 1 ' 1 ' T ' 1 ' 1 ' 1 i T ' 1 ' 1 —GB 0
200 180 160 140 120 100 80 60 40 20 ppmPC 1.40

Figure 52: 3C NMR spectrum of the compound 8o.
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Figure 53: FT-IR spectrum of the compound 8o.
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Figure 54: HRMS of the compound 8o.
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Figure 55: 'H NMR spectrum of the compound 8p.
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Figure 56: 3C NMR spectrum of the compound 8p.
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Figure 57: FT-IR spectrum of the compound 8p.
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Figure 58: '"H NMR spectrum of the compound 8q.
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Figure 59: 3C NMR spectrum of the compound 8q.
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Figure 60: FT-IR spectrum of the compound 8q.
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Figure 61: HRMS spectrum of the compound 8q.
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Figure 62: '"H NMR spectrum of the compound 8.
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Figure 63: 3C NMR spectrum of the compound 8r.
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Figure 64: FT-IR spectrum of the compound 8r.
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Figure 65: HRMS of the compound 8r.
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Figure 66: '"H NMR spectrum of the compound 8s.
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Figure 67: 3C NMR spectrum of the compound 8s.
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Figure 68: FT-IR spectrum of the compound 8s.
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Figure 69: HRMS of the compound 8s.
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Figure 70: '"H NMR spectrum of the compound 8t.
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Figure 71: 3C NMR spectrum of the compound 8t.
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Figure 72: FT-IR spectrum of the compound 8t.
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Figure 73: '"H NMR spectrum of the compound 8u.
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Figure 74: 3C NMR spectrum of the compound 8u.

75




60 o 1858, 55 TEO.TE
©\)LNH OH
. —
N/K@

40 - 8u OH

%T

20 -

! | ! | ! | ! | ! | ! |
3500 3000 2500 2000 1500 1000 500
wavenumber

Figure 75: FT-IR spectrum of the compound 8u.
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Figure 76: HRMS of the compound 8u.
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Figure 77: '"H NMR spectrum of the compound 8v.
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Figure 78: 3C NMR spectrum of the compound 8v.
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Figure 79: FT-IR spectrum of the compound 8v.
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Figure 80: 'H NMR spectrum of the compound 8w.
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Figure 81: 3C NMR spectrum of the compound 8w.
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Figure 82: FT-IR spectrum of the compound 8w.
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Figure 83: '"H NMR spectrum of the compound 9a.
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Figure 84: 3C NMR spectrum of the compound 9a.
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Figure 85: '"H NMR spectrum of the compound 9b.
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Figure 86: 3C NMR spectrum of the compound 9b.
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Figure 87: '"H NMR spectrum of the compound 9c.
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Figure 88: 3C NMR spectrum of the compound 9c.
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Figure 89: '"H NMR spectrum of the compound 9d.
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Figure 90: 3C NMR spectrum of the compound 9d.
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Figure 91: '"H NMR spectrum of the compound 9e.
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Figure 92: 3C NMR spectrum of the compound 9e.
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Figure 93: '"H NMR spectrum of the compound 9f.
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Figure 94: 3C NMR spectrum of the compound 9f.
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Figure 95: '"H NMR spectrum of the compound 9g.
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Figure 96: 3C NMR spectrum of the compound 9g.
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Figure 97: '"H NMR spectrum of the compound 9h.
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Figure 98: 3C NMR spectrum of the compound 9h.
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Figure 99: 'H NMR spectrum of the compound 9i.
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Figure 100: '*C NMR spectrum of the compound 9i.
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Figure 101: '"H NMR spectrum of the compound 9j.
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Figure 102: *C NMR spectrum of the compound 9j.

103




Signature SIF VIT VELLORE
SET12

%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm

(<)
BRUKER
(<

Current Data Parameters

NAME  VITCBM120124
EXPNO 18
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240117

Time 9.44 h
INSTRUM spect
PROBHD Z108618_0505 (

PULPROG zg30

TD 5536
SOLVENT cDCI3

NS 32

Ds 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 199.6

Dw 62.400 usec
DE 6.50 usec

TE 305.0 K

D1 1.00000000 sec
TDO 1

SFO 400.2604716 MHz
NUCAH 1H

P1 15.00 usec
PLWA1 1521399975 W
F2 - Processing parameters

sl 65536
SF 400.2580358 MHz

wDw EM
S5B Q

LB 0.30 Hz
GB 1]

PC 1.00

Figure 103: '"H NMR spectrum of the compound 9k.
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Figure 104: 3C NMR spectrum of the compound 9Kk.
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Figure 105: "H NMR spectrum of the compound 91.

106




Signature SIF VIT VELLORE C‘){‘)
SET-13
258 3 BRUKER
R R -
o = -
II | ]
Py ."l Current Data Parameiers
NAME  Dr.TMT100424
EXPMNO 1
CN PROCNO 1
F2 - Acquisition Parameters
Date_ 0240411
Tima 713 h
INSTRUM spect
PROBHD Z108618 0505 (
PULPROG zgpg30
TD 65536
Cl SOLVENT cDCl3
NS 512
9] DS 4
SWH 24038.461 Hz
FIDRES 0.733506 Hz
AQ 1.3631488 sac
RG 190.6
oW 20.800 usec
DE 6.50 usac
TE 300.7T K
u3] 200000000 sac
D11 0.03000000 sec
TDO 1
SFO1 100.6550186 MHz
NUC1
P1 10,00 usec
PLWA 56.40300003 W
SFO2 400.2506010 MHz
NUC2 1H
CPDPRG[2 wallz16
PCPD2 20.00 usec
PLW2 15. 11300075 W
PLW12 0.42261001 W
PLW13 0.21257000 W
Wnlivipniininiihatvmisheinisnmm e glz - Pmmsgin arameters
SF 100.6440542 MHz
wow EM
S5B 0
LB 1.00 Hz
GE (1]
T T T T T T T T T T T PC 140
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 106: '*C NMR spectrum of the compound 9.
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Figure 107: '"H NMR spectrum of the compound 9m.
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Figure 108: >*C NMR spectrum of the compound 9m.
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Figure 109: '"H NMR spectrum of the compound 9n.
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Figure 110: 3C NMR spectrum of the compound 9n.
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Figure 111: "H NMR spectrum of the compound 9o.
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Figure 112: 3C NMR spectrum of the compound 9o.
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Figure 113: '"H NMR spectrum of the compound 10.
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Figure 114: *C NMR spectrum of the compound 10.
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Figure 115: '"H NMR spectrum of the compound 11.
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Figure 116: *C NMR spectrum of the compound 11.
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Figure 117: "H NMR spectrum of the compound 12.
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Figure 118: *C NMR spectrum of the compound 12.
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Figure 119: '"H NMR spectrum of the compound 13.
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Figure 120: *C NMR spectrum of the compound 13.
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Fig 121: HRMS of the compound 13.
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Figure 122: '"H NMR spectrum of the compound 14.
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Figure 123: 3C NMR spectrum of the compound 14.
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Figure 124: HRMS of the compound 14.
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