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I. A brief discussion of the spectral characterization of compounds 4d, 4q,
8a, 10a, 12b, 15a, 17b and 18a

(2.50, s, 20.4)

(174.1)

NH (11.93, d, J = 2.2 Hz)

as.ots) ]
(8.02, d, J = 2.8 Hz, 131.6)

4d

In the *H NMR spectra of a compound 4d, a peak that appears at 13.01ppm for one
proton belongs to the pyrrole —-NH, a doublet that appears at 11.93 ppm with the coupling
constant of 2.2 Hz for one proton belongs to the indole —NH, a singlet appears at 8.48 ppm for
one proton belongs to the —CH of chromone ring, a doublet appears at 8.02 ppm with the
coupling constant of 2.8 Hz for one proton belongs to —CH of indole ring and a peak appears
as a singlet at 2.50 ppm for three protons belongs to the —CHs of chromone ring. Similarly in
13C NMR spectra of a compound 4d, a peak appears at 185.4 ppm belongs to the carbonyl
carbon of benzoyl group, a peak appears at 174.1 ppm belongs to the carbonyl carbon of
chromone ring, a peak appears at 155.7 ppm belongs to the —CH carbon of chromone ring and
a peak that appears at 20.4 ppm belongs to the —CHs of chromone ring. Further, the structure
of 4d was confirmed by high resolution mass (HRMS-ESI) spectra of the molecular ion peak
[M + H]" appears at 470.1533 indicate that the confirmation of product formation.

(2.28, s, 20.4)

(174.0)

4q

In the 'H NMR spectra of a compound 4q, a peak that appears at 13.28 ppm for one
proton belongs to the pyrrole —NH, a singlet appears at 8.39 ppm for one proton belongs to the
—CH of chromone ring and a peak appears as a singlet at 2.28 ppm for three protons that belongs
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to the —CHs of chromone ring. Similarly in *3C NMR spectra of a compound 4q, a peak appears
at 185.8 ppm belongs to the carbonyl carbon of benzoyl group, a peak appears at 174.0 ppm
belongs to the carbonyl carbon of chromone ring, a peak appears at 155.7 ppm belongs to the
—CH carbon of chromone ring and a peak that appears at 20.4 ppm belongs to the —CH3s of
chromone ring. Further, the structure of 4q was confirmed by high resolution mass (HRMS-
ESI) spectra of the molecular ion peak [M + H]* appears at 431.1396 indicate that the
confirmation of product formation.

(2.39, s, 20.4)

174.4)
( (164.7)  (3.10-2.97, m, 43.6)

(7.58, S, 154.4) j (1.67-1.62, m, 22.2)
N
Q (1.56-1.53, m, 21.6)
2
(8.62, 5)

9.67, s)
8a

Cl

In the *H NMR spectra of a compound 8a, a singlet appears at 9.67 ppm for one proton
belongs to the pyrrole —NH, a broad singlet appears at 8.62 ppm for two protons belongs to the
—NH:2 of pyrrole, a singlet appears at 7.58 ppm for one proton belongs to the —CH of chromone
ring, a multiplet appears at 3.10 — 2.97 ppm for four protons belong to —CH: of piperidine ring
(Adjacent to ring nitrogen), a singlet appears at 2.39 ppm belongs to the —CHs protons from
chromone ring, a multiplet appears at 1.67 — 1.62 ppm for four protons belong to —CH2 protons
of piperidine ring and a multiplet appears at 1.56 - 1.53 ppm for two protons belong to —-CH:2
protons of the piperidine ring. Similarly in 13C NMR spectra of a compound 8a, a peak appears
at 177.9 ppm belongs to the carbonyl carbon of benzoyl group, a peak appears at 174.4 ppm
belongs to the carbonyl carbon of chromone ring, a peak appears at 164.7 ppm belongs to the
carbonyl group attached with piperidine ring, a peak appears at 154.4 ppm belongs to the —-CH
of chromone ring, a peak appears at 43.6 belong to two aliphatic —CH2 of piperidine ring
(Adjacent to ring nitrogen), a peak appears at 22.2 ppm belong to two aliphatic —-CH2 of
piperidine ring, a peak appears at 21.6 ppm belong to one aliphatic —-CH2 of piperidine ring and
a peak appears at 20.4 ppm belongs to the —CH3s of chromone ring. Further, the structure of 8a
was confirmed by high resolution mass (HRMS-ESI) spectra of the molecular ion peak [M +
H]* appears at 490.1516 indicate that the confirmation of product formation.
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(2.26, s, 18.6)

OH (12.17, brs)

NH (10.98, 5)

(12.53,'s)

10a

In the 'H NMR spectra of a compound 10a, a singlet appears at 12.53 ppm for one
proton belongs to the pyrrole —NH, a broad singlet appears at 12.17 ppm for one proton belongs
to the —OH of the pyridine ring, a singlet appears at 10.98 ppm for one proton belongs to the
imine —NH of pyrrole ring and a peak appears at 2.26 ppm for three protons belongs to the—
CHs of chromone ring. Similarly in *3C NMR spectra of a compound 10a, a peak appears at
190.2 ppm belongs to the carbonyl carbon of benzoyl group. A peak appears at 159.9 ppm

belongs to the —-CH of chromone ring and a peak appears at 18.6 ppm belongs to the —CH3 of
chromone ring.

(7.97, s, 154.2)

{

(9.23,'s, 123.1)

c !
/

(2.45, s, 21.1)

In the tH NMR spectra of a compound 12b, a singlet appears at 9.23 ppm for one proton
belongs to the —CH of pyrrole ring, a singlet appears at 7.97 ppm for one proton belongs to the
—CH of chromone ring and a peak appears at 2.45 ppm for three protons belongs to the —CHs
of chromone ring. Similarly in 13C NMR spectra of a compound 12b, a peak appears at 190.5
ppm belongs to the carbonyl carbon of benzoyl group, a peak appears at 154.2 ppm belongs to
the —CH of chromone ring, a peak appears at 123.1 ppm belongs to the —CH of pyrrole ring
and a peak appears at the 21.1 ppm belongs to the —CHs of chromone ring. Further, the structure
of 12b was confirmed by high resolution mass (HRMS-ESI) spectra of the molecular ion peak
[M — H+H20]" appears at 338.0599 indicate that the confirmation of product formation.
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(2.41, s, 20.4)

(174.1)

(182.1) NH, (6.50, s)

(11.24, s)

15a

In the 'H NMR spectra of a compound 15a, a singlet appears at 11.24 ppm for one
proton belongs to the pyrrole —NH, a singlet appears at 8.09 ppm for one proton belongs to the
—CH of chromone ring. A peak appears at 6.50 ppm for two protons belongs to the —-NHz of
pyrrole ring and a peak appears at 2.41 ppm for three protons belongs to the —CH3s of chromone
ring. Similarly in 3C NMR spectra of a compound 15a, a peak appears at 182.1 ppm belongs
to the carbonyl carbon of benzoyl group, a peak appears at 174.1 ppm belongs to the carbonyl
group of chromone ring, a singlet appears at 155.4 ppm belongs to the —CH of chromone ring
and a peak appears at the 20.4 ppm belongs to the —CHs of chromone ring.

(2.49, s, 21.0)

(191.2)
o)
(9.04, 5) 17b

In the 'H NMR spectra of a compound 17b, a singlet appears at 9.04 ppm for one proton
belongs to the pyrrole ring —NH, a singlet appears at 8.09 ppm for one proton belongs to the —
CH of chromone ring and a singlet appears at 2.49 ppm for three protons belongs to the —CH3s
of chromone ring. Similarly in 3C NMR spectra of a compound 15a, a peak appears at 191.2
ppm belongs to the carbonyl carbon of benzoyl group, a peak appears at 153.8 ppm belongs to
the —CH of chromone ring and a peak appears at the 21.0 ppm belongs to the —-CH3 of chromone
ring. In addition, the DEPT 135 spectrum also confirms that the presence of ten aromatic -CH
and one aliphatic —CHs in the positive phase. Further, the structure of 12b was confirmed by
high resolution mass (HRMS-ESI) spectra of the molecular ion peak [M+H>0]" appears at
420.1224 indicate that the confirmation of product formation.
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OH (10.99,s)

\NH (12.02, s)
(8.11,s)

In the 'H NMR spectra of a compound 18a, a singlet appears at 12.73 ppm for one
proton belongs to the —-NH of the pyrrole ring, a singlet appears at 12.02 ppm for one proton
belongs to the -NH of the indole ring. A peak appears 10.99 ppm for one proton belongs to the
—OH of the benzene ring, a singlet appears at 8.47 ppm for one proton belongs to the -CH of
the pyridine ring, a peak appears at 8.11 ppm as a singlet for one proton belongs to the -CH of
the indole ring, a singlet appears at 2.24 ppm for three protons belongs to the —CHs of the
benzene ring. Similarly in 13C NMR spectra of a compound 18a, a peak appears at 196.4 ppm
belongs to the carbonyl carbon of the benzoyl group, a peak appears at 157.4 ppm belongs to
the —CH carbon of the pyridine ring and a peak appears at the 19.8 ppm belongs to the —CH3s
of the benzene ring. In addition, the DEPT 135 spectrum also confirms that the presence of
eleven aromatic —CH and one aliphatic —CHs in the positive phase. Further, the structure of
18a was confirmed by high resolution mass (HRMS-ESI) spectra of the molecular ion peak
[M+H]* appears at 547.0778 indicate that the confirmation of product formation.
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I. 'H NMR, BC {{H} NMR and HRMS (ESI) spectrum
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f1 (ppm)

DEPT 135 NMR spectrum of 4a (100 MHz, DM SO-ds)

JKR-ED-101 Position Instrument Name Q-TOF User Name QTOF-PU\admin
-1 InjPosition SampleType Sample IRM calibration Status Success
JKR-ED-101.d ACQ Method Pondicherry Universi Comment ED-JKR-455.13 Acquired Time 18-04-2018 14:39:14

x10 5 |[Cpd 1: C29 H17 N3 O3: + FBF Spectrum (0.475-0.781 min) JKR-ED-101.d Subtract

1.15
1.1
1.05-
14
U_Ql’,
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0.85-
0.84
0.75-
0.7
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0.6
0.55-
0.54
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0.4+
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0.3
Urgr,
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0.15-
0.1
0.05-
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(M+H)+

458.1420
(M+H)+
459.1443
(M+H)+

454.5 455 4555 456 2 456.5 457 4575 458 4585 459 245895 460 4605

HRMS (ESI) spectrum of 4a

S8



JKR-ED-1014 =
PROTON DMSO {D:"\JKR} KOI?\L 1

—1201

/ DMSO-ds
JﬁJ 'LJML a LJ_,DL A

|
T T REETE
. : . SR . . — . : : : : : .
16 15 14 13 1z 11 10 9 a f (ppsm) 5 4 3 2 1 o
H NMR spectrum of 4b (400 MHz, DMSO-ds)
JKR-ED-101A o 7 52 FHEZLEEESYRYHEILEZ @
CL3CPD CDCI3 {D:\IER) KOFAL 1 % EEEAAMESRERSENE g
I I Yo e e

/ DMSO-ds

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 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 a0 80 70 60 50 40 30 20 10 [u]
f1 (ppm)

BC{*H} NMR spectrum of 4b (100 MHz, DMSO-ds)
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JKR-ED-101A
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DEPT 135 NMR spectrum of 4b (100 MHz, DM SO-ds)

MName  JKR-ED-101 A Position Instrument Name Q-TOF User Name QTOF-PLadmin
-1 InjPosition SampleType Sarnple IRM Callbration Status Success
ename  JXR-ED-101 Ad ACQ Method Fondicherry Univers! Comment JKR-ED-533.0375 Acquired Time 4719/2018 2:35:17 PM

3 | Cpd 1: C29 |:|T$ Br N3 O3+ FBF Spaectrum (6.433-_6_7;49 rl'lll'l_'f JKIEII-FD 101 Ad Subtract

534 0449
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|

8 |

|
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HRMS (ESI) spectrum of 4b ("°Br isotope)
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Name JKR-ED-101 A Position Instrument Name Q-TOF User Name

-1 InjPosition SampleType Samgple IRM Calibration Status

ename  JKR-ED-101 A.d ACQ Method Pondicherry Universi Comment JKR-ED-533.0375 Acquired Time

3

4]

QTOF-PUNadmin
Success
4/19/2018 2:35:17 M

Cpd 1: ©29 H16 Br N3 O3: + FBF Spectrum (0.433-0.749 min) JKR-ED-101 A.d Subtract

536.0433
(M+H)+

535.8 535.9 536 536.1 536.2 536.3 536.4

HRMS (ESI) spectrum of 4b (3'Br isotope)
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BC{*H} NMR spectrum of 4c (100 MHz, DMSO-ds)
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DEPT 135 NMR spectrum of 4c¢ (100 MHz, DM SO-ds)

Position
InjPosition
ACQ Method

Instrument Name
SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

Q-TOF
Sample

Pondicherry Universi JKR-ED-489.0880

20 10 0

QTOF-PU\admin
Success
19-04-2018 14:27:32
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HRMS (ESI) spectrum of 4c

S13



JKR-ED-101E

T eSS NRRTEEEs s i amnmeannnaaas

PROTOMN DMSO {D:JKR} KOPELl B B e e e ey
| I S S G T S S A S

—250

“ DMSO-ds
|I .l IIl.U
T Ly g gt g L
1I6 1‘5 1‘4 1‘3 1‘2 11 1IEI ; é I? e é ) : ‘; i
ppm
IH NMR spectrum of 4d (400 MHz, DMSO-ds)
JKR-ED-101E n o - =
C13CPD DMSO {D: \JKR}H;(OPAL E e = E
T | Vi ]
/ DMS0-de
z1n znn 190 130 17n 16!] 15n 140 13n 40 zln 1|n

1zn 11n 100 gn
f1 (ppm)

BC{*H} NMR spectrum of 4d (100 MHz, DMSO-ds)
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C13DEPT135 DMSO {D:\JKR} KOPAL 1
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L
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-1
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DEPT 135 NMR spectrum of 4d (100 MHz, DMSO-ds)

Position
InjPosition

ACQ Method Pondicherry Universi

Instrument Name
SampleType
Comment

Q-TOF
Sample
ED-JKR-471.52

User Name
IRM Calibration Status
Acquired Time

20 10 a

QTOF-PU\admin
Success
23-04-2018 12:10:19

x10 5

4.2

4,
3.8
3.6
3.4
3.2

3,
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2.6
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2.2

2
1.8
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14
0.8
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0.2

Cpd 1: C30 H19 N3 O3: + FBF Spectrum (0.557-0.847 min) JKR-ED-101E.d Subtract
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(M+H)+
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(M+H)y+
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(M+H)+
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(M+H)+

474.1648
(M+H)+

o]

468 4685 459 4605 470 4705 471

HRMS (ESI) spectrum of 4d
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'H NMR spectrum of 4e (400 MHz, DMSO-ds)
JKR ED 101 (F) 2 o ae =
C13CPD DMSO {D:\JKR} EOPAL £ B P
| | “ |
DMSO-ds

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 Q0 80 70 60 50 40 30
1 (ppm)

BBCLIH} NMR spectrum of 4e (100 MHz, DMSO-ds
p

S16




JKR ED 101 (F)
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DEPT 135 NMR spectrum of 4e (100 MHz, DM SO-ds)

Sample Name JKR-ED-101F Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-101F.d ACQ Method Pondicherry Universi Comment ED-JKR-624.96 Acquired Time 24-04-2018 16:13:10

x10 3 |Cod 1: C30 H18 Br N3 O3; + FBF Spoectrum, (0.475-0.781 min) JKR-ED-101F.d Subtract

6.4
6.2
G4 550.0581
5.8 548.0598 (M+H)+
5.6+ (M+H)+
5.4
5.2
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4.8
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4_
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3,
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2.2 551.0605
21 5&?;%%3 (M+H)+
1.8+
1.6+
1.4+
1.2+
“ -
0.8
0.6+ 552.0660
0.4 (M+H)+
0.2
o ; - ; ; ; : ; ; ; ;

HRMS (ESI) spectrum of 4e
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'H NMR spectrum of 4f (400 MHz, DM SO-ds)
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BC{*H} NMR spectrum of 4f (100 MHz, DMSO-ds)
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DEPT 135 NMR spectrum of 4f (100 MHz, DMSO-ds)
Sample Name JKR-ED-101G Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-101G.d ACQ Method Pondicherry Universi Comment ED-JKR-533.04 Acquired Time 24-04-2018 16:19:46
%10 5 |Ced 1: C29 H16 Dr N3 O3; + FOF Spectrum (0.458-0.780 mim) JKR-ED-101G.d Subtract
2
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HRMS (ESI) spectrum of 4f
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DEPT 135 NMR spectrum of 4g (100 MHz, DM SO-ds)

User Name
IRM Calibration Status
Acquired Time

JKR-ED-101H
-1 InjPosition
JKR-ED-101H.d ACQ Method Pondicherry Universi

Instrument Name
SampleType
Comment

Q-TOF
Sample
JKR-ED-547.05

20 10 0

QTOF-PU\admin
Success
25-04-2018 12:28:13

x10 4
1.054

1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45-
0.4+
0.35
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0.25
0.2
0.15+
0.1
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Cod 1: C30 H18 Gr N3 O3; + FBF Soectrum, (0.411-0.766 min) JKR-ED-101H.d Subtract

550.0581
548.0598 (M+H)+

(M+H)+

549.0632

551.0616
(M+H)+ (M+H)+

552.0651
(M+H)+

546 546.5 547 547.5 548 548.5 549 549.5 550 550.5 551

HRMS (ESI) spectrum of 49
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'H NMR spectrum of 4h (400 MHz, DMSO-ds)
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| | N eSS R

/ DMSO-ds

R O R 111 1 b

ot ",

- T T T T T T T T r T T T T T T T T T T r T
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 i}
1 (ppm)

BC{*H} NMR spectrum of 4h (100 MHz, DMSO-ds)
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JKR-ED 101 T
C13DEPT135 DMS0 {D:\JKR} KOPAL 1

155 .83
13447
13078
130,57
—=128.36
12576
124.83
122,15
118.21
114.20

s
-
i
1

T T T T T T T T T T T T T T T T T T T T T
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1 (ppm

DEPT 135 NMR spectrum of 4h (100 MHz, DMSO-ds)

Sample Name JKR-ED-1011 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPositi SampleType Sample IRM Calibration Status Success

n
Data Filename  JKR-ED-101Ld ACQ Method Pondicherry Universi Comment JKR-ED-610.95 Acquired Time 25-04-2018 12:24:39

%10 2 |Ced 1: ©22 H15 Brz N3 O3; + FBF Scectrum,(0.461-0.751 mint JKR-ED-1011.d Subtract
7.251
7
6.751 613.9505
6.5 (M+H)+
6.251
E_
5.75-
5.5
5.25-
5]
4.75
a5
4.25
4]
3.75 615.9507
3.5 (M+H)+
3.25] ﬁu;?_?ﬁs
3_
2.751
2.5
2.25-
21 614.9509
1.75 (M+H)+
1.5

1.254

11 612.9582 616.9548
0.75 (M+H)+ (M+H)+
0.5
0.254
o-1— T T T ; T ; T T T T

HRMS (ESI) spectrum of 4h
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'H NMR spectrum of 4i (400 MHz, DMSO-ds)
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BC{*H} NMR spectrum of 4i (100 MHz, DMSO-ds)
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IKR-ED-101-] & EEREFEL R =
C13DEPT135 DMSO {D:\JKR} KOPAL 1 2 NEREIS 2T S
N e
o b g | | -y

210

T T T T T T T

200 190 180 170 160 150 140 120 120 110

100 a0

f1 (ppm)

80 70 60 50 40 30

DEPT 135 NMR spectrum of 4i (100 MHz, DM SO-ds)

Sample Name JKR-ED-101] Position

Inj Vol

Data Filename JKR-ED-1011.d ACQ Method Pondicherry Universi

-1 InjPosi 1]

Instrument Name
SampleType

Comment

Q-TOF User Name
Sample IRM cCalibration Status
ED-JKR-624.96 Acquired Time

20

10 0

QTOFPU\admin
Success
26-04-2018 12:46:44

=x10 4
2.64

2.5
2.4
2.3

T A L (e T e
0
I

Cod 1: C30 H17 BrZ N3 O3: + FBF Soectrum, (0.484-0.767 min) JKR-CD-101J.d Subtract

625.9681
(M+H)+

626.9702
(M+H)+

627.9660
(M+H)+

628.9688
M)+

62D.9647
(M+H)+

530.9673
(M+H)+

631.9693
(M+H)+ 632.9821
| (M+H)+

631 632 633

HRMS (ESI) spectrum of 4i
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JKR-ED-101K
C13DEPT135 DMSO {D:\JKR} KOPAL 1

155.92
F134.57
130.54
130.23
128 .45
12706
12576
125.14
122.27
120.04
119.83
118.21
112.22

/,
i
N
Ay
}
1t
L

210

Sample Name

Inj Vol

Data Filename

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 o0 80 70 60 50 40 30 20
f1 (ppm)
DEPT 135 NMR spectrum of 4j (100 MHz, DMSO-ds)
JKR-ED-101K Position Instrument Name Q-TOF User Name
-1 InjPosition SampleType Sample IRM Calibration Status
JKR-ED-101K.d ACQ Method Pondicherry Universi Comment ED-JKR-523.05 Acquired Time

10 o

QTOFPU\admin
Sucress
26-04-2018 12:43:00

=10 4
1.7
1.65

Cod 1: C29 H15 CIZ2 N3 O3, + FOF Spoectrum (0.5317-0.667 min} JKR-ED-101K.d Subtract

524.0582
(M+H)+

526.0541
(M+H)+

525.0599
(M+H)+

HRMS (ESI) spectrum of 4j

S27
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JKR-ED-101L
C13DEPT135 DMSO {D:\JKR} KOPAL 1

—=15571

20,40

T
210

T T
200 190 180 170 160

150

T T T T T T T T T T T T T
140 130 120 110
1 (ppm}

100 90 80 70 60 50 40 30

DEPT 135 NMR spectrum of 4k (100 MHz, DMSO-ds)

Position
InjPosition
ACQ Method

Sample Name JKR-ED-101L
Inj Vol -1
Data Filename  JKR-ED-101lx.d

Pondicherry Universi

Instrument Name User Name
SampleType

Comment

Q-TOF
Sample

ED-JKR-537.06 Acquired Time

20

IRM Calibration Status

10 o

QTOF-PU\admin
Success
02-05-2018 14:52:52

x10 5
1.054

14
0.95
0.9
0.85 1
0.8
0.75
0.7
0.65
0.6+
0.55
0.54
0.45
0.4 4
0.35
0.3
0.25
0.2
0.15+
0.1+
0.05

Cod 1: ©30 H17 CiZ N3 O3:

+ FOF Soectrum (0.432-0.803 min) JKR-ED-101Lx.d Subtract

538.0726
(M+H)+

540.0703
(M+H)+

539.0754
(M+H)+

541.0728
(MH)y+

542.0688
(M+H)+

HRMS (ESI) spectrum of 4k
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BC{*H} NMR spectrum of 41 (100 MHz, DMSO-ds)
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JKR-ED-101M

= RENIRHR=RS in
C13DEPT135 Acetone {D:\JKR} KOPAL 1 & ARmEoEmEs =
& EEREmESEEZEZ =
R Wil et
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 0

f1 (ppm)

DEPT 135 NMR spectrum of 41 (100 MHz, DM SO-ds)

Sample Name JKR-ED-101M Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-101M.d ACQ Method Pondichermy Universi Comment ED-JKR-614.98 Acquired Time 04-05-2018 11:54:36

x10 2 ([Ced 1: C30 H16 Or CIZ N3 O3: + FOF Soectrum (0.472-0.784 min) JKR-ED-101M.d Subtract
=

8.54
617.9791
a (M+H)+

7.5
7
5.5
[
5.5

5+ 615.9804
(M+H)+

65195.9766
(M+H)+

G618.9816
2.5 (M+H)+

2

1.5
616.9824
1 (M+H)+
620.9800
0.5 (M+H)+

HRMS (ESI) spectrum of 4l
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JKR-ED-101N
C13DEPT135 DMSO {D:\JKR} KOPAL 1
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—134.54
130 56
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1 (ppm)

DEPT 135 NMR spectrum of 4m (100 MHz, DM SO-ds)

Sample Name JKR-ED-101N Position Instrument Name Q-TOF User Name QTOFPU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-101N.d ACQ Method Pondicherry Universi Comment ED-JKR-600.96 Acquired Time 02-05-2018 14:56:27

x10 4 [Ced 1: C28 H14 Br CIZ2 N3 O3%: + FOF Spectrum (0.462-0.762 min) JKR-ED-101N.d Subtract
1

0.95

G03.9638
0.9 (M+H)+

0.85
0.8
0.75
0.7
0.65
0.6

601.9657
0.55- (M+H)+

0.5+
605.9618
0.45 (M+H)+

0.4

0.35-
604.9665
0.3+ (M+H)+

0.2 602.9688
- M+H

(M H)+ 606.9645
(M+H)+

J 607.9599
01 (M+H)+

599 600 601 602 603 604 605 606 607 608 609 610 611

HRMS (ESI) spectrum of 4m

S33



JKR-ED-101S

=
=

= FNR SRR E R ERE N IR AnEEEER2aaa8a 2 a2
PRUTDNDMSD{D:\JKR}KOF?LI = oclocir-:r-;r-:r-;r-:Hiihihiwéfwéﬁl}izijjﬁﬁﬁﬂﬁﬂﬁﬁ o

DMSO-ds

_
s =

100

& e

16 15 14 1

M

T
11 10 ] 8 7 [+
f1 (ppm)
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JKR-ED-1015

C13DEPT135 DMS0O {D:\JKR} KOPAL 1

(130 47
127.92
127,66
127.21
126 81
126 .48
124.55
119.98
119,83
117.65
112.18
2027

1272

J%

135,15
124,21
122 22

1
L

210 200

sample Name
Inj Vol
Data Filename

T T T T T T 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 o
1 (ppm)

DEPT 135 NMR spectrum of 4n (100 MHz, DMSO-ds)

Instrument Name
SampleType
Comment

JKR-ED-101S Position
-1 InjPosition

JKR-ED-1015.d ACQ Method

Q-TOF
Sample
ED-JKR-519.16

User Name
IRM Calibration Status
Acquired Time

QTOF-PU\admin
Success

Pondicherry Universi 04-05-2018 11:50:03

=10 3
1.15-
1.1+
1.05
14
0.954
0.9
0.85-
0.8+
0.754
0.7
0.65-
0.6+
0.554
0.5
0.45+
0.4+
0.35
0.3+
0.25+
0.2
0.154
0.1
0.05+
o

Cpd 1

C34 H21 N2 O3: + FBF Spectrum (0.490-0.829 min) JKR-ED-101S.d Subtract

520.1647
(M+H)+

521.1658
(M+H)+

522.1797
(M+H)+

517.5 518 518.5 519 519.5 520 520.5 521

521.5 522 5225 523 523.5 524 524.5 525 525.5 526

HRMS (ESI) spectrum of 4n
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'H NMR spectrum of 40 (400 MHz, DMSO-ds)
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| | Y/ — |

/ DMSO-ds
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1B3C{*H} NMR spectrum of 40 (100 MHz, DMSO-ds)
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JKR-ED-101T

C13DEPT135 DMSO {D:\JKR} KOPAL 1

155 64
130,46
12787

12689

T-12439

Zma

12000

“‘tng.az
118.00

11218

s 13546
/

2039

I

T
210

200

Sample Name

Inj Vol

Data Filename

190 180

JKR-ED-101T
-1
JKR-ED-101T.d

T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30
1 (ppm)

DEPT 135 NMR spectrum of 40 (100 MHz, DM SO-ds)

Position Instrument Name Q-TOF User Name
InjPosition SampleType Sample IRM Calibration Status
ACQ Method Pondicherry Universi Comment JKR-ED-503.10 Acquired Time

20 10 o

QTOFPU\admin
Success
08-05-2018 15:14:14

=10 4

8.25-
a8
7.75
7.5
7.25
7
6.754
5.5
65.254
&
5.754
5.59
5.251

+ Scan (0.581 min) JKR-ED-101T.d

149.0220 545 4258

270.1475

405.0620 504.1092

449.3567

_\Mm,h.u\u. L .:hLJ\ .

|u|”l L -Jnllml.l. i JL L v“:lll e b Lk N

200 250 300 350 400 450 _ 500 550 500 B850 700

HRMS (ESI) spectrum of 40
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BC{*H} NMR spectrum of 4p (100 MHz, DMSO-ds)
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JKR-ED-101U boy 2edsRessa
C13DEPT135 DMSO {D:\JKR} KOPAL 1 =21 HRERLIIA=EE
SR Y
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 o0 a0 70 60 50 40 30 20 10 0
f1 (ppm)
DEPT 135 NMR spectrum of 4p (100 MHz, DMSO-ds)
Sample Name JKR-ED-101U Position Instrument Name Q-TOF User Name QTOF-PUNadmin
Inj Vol -1 InjPosi )| SampleType Sample IRM Calibration Status Success

Data Filename

JKR-ED-101U.d ACQ Method Pondicherry Universi Comment JKR-ED-581.01 Acquired Time 08-05-2018 15:03:07

=x10 4

1.25+4
1.24
1.154
1.1
1.054
14
0.954
0.94
0.85
0.8
0.754
0.7+
0.65+4
0.6+
0.55
0.5+
0.454
0.4+
0.354
0.3+
0.254
0.2+
0.154
0.1+
0.05

Cod

1: ©30 H17 Br CI N3 O3: + FOF Spectrum (0.400-0.850 min JKR-ED-101U.d Subtract

584.0144
(M+H)+

582.0190
(M+H)+

585.0174
(M+H)+

586.0166
583.0212 (M+H)+
(M+H)+

587.0216
(M+‘H)+

588.0190
(M+H)+

01—

581

581.5 582 582.5 583 5835 5B4 584.5 585 5855 586 586.5 587 587.5 588 S58B.5 589

HRMS (ESI) spectrum of 4p
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'H NMR spectrum of 4q (400 MHz, DMSO-ds)

JKR-ED-145 @2
C13CPD DMSO {D:\]KR};‘Q:’TM 1

—174.04
3
=2040

/ DMSO-ds

T T T T T T T T T T T T T T T T T T T "
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1 (ppm)

3C{'H} NMR spectrum of 4q (100 MHz, DMSO-ds)
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JKR-ED-145
C13DEPT135 DMSO {D:\JKR} PTM 1

15570

-=2034

T

210

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
f1 (ppm)

DEPT 135 NMR spectrum of 4q (100 MHz, DMSO-ds)

Sample Name JKR-ED-145 Position Instrument Name Q-TOF User Name

Inj vol

-1 InjPosition SampleType Sample IRM Calibration Status

Data Filename  JKR-ED-145.d ACQ Method Pendicherry Universi Comment ED-JKR-430.1317 Acquired Time

10

QTOFPU\admin
Success
14-08-2018 12:33:06

%10 B |

1

B

7

0.94

0.8+

0.7

0.6

0.5

0.4+

0.3

0.2

0.1

Cod 1: C28 H18 N2 O3: + FBF Spectrum (0.431-0.463. 0.592-0.770 min) JKR-ED-145.d Subtract

431.1396
(M+H)~+

432.1433
(M+H)+

433.1459
M+H)+

« ) 434 1487 435.1517
(M+H)+ (M+H)+

429 430 431 432 433 434 ~ a3s 436 437

HRMS (ESI) spectrum of 4q
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JKR-ED-145-B = T o T oL TS @@ mnme wnom s
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M‘U‘ / DMSO-ds

7 [+
f1 (ppm)

'H NMR spectrum of 4r (400 MHz, DMSO-de)
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C13CFD DMSO {D:UKR}KOPAL

—1fa

9353

/ DMSO-ds

T T T T T
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T T T T T
140 130 120 110 _ 100 _ 90 80 70 60 50 40 30 20 10 ]
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1B3C{*H} NMR spectrum of 4r (100 MHz, DMSO-ds)
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JKR-ED-145-B
C13DEPT135 DMSO {D:A\JKR} KOPAL 1

15584
kLK)
319
2979
2906

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 Q0 80 70 60 50 40 30 20 10 o
f1 (ppm)

DEPT 135 NMR spectrum of 4r (100 MHz, DM SO-ds)

Sample Name JKR-ED-145B Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM cCalibration Status Success
Data Filename  JKR-ED-145B.d ACQ Method Pondicherry Universi Comment ED-JKR-416.1161 Acquired Time 10-09-2018 12:43:22

x10 5 Cpd 1: C27 H16 N2 O3: + FBF Spectrum (0.812 min) JKR-ED-145B.d Subtract
1.1

1057 417.1232
14 (MaHiyr

0.95
0.9
0.854
0.8
0.754
0.7
0.654
0.6+
0.551
0.5

0.45
0.4

0.351
418.1283
0.3 (M+H)+

0.254
0.2
0.154

0.1 419.1269
0.05] (M= H)+ 420.1285
M+

415 4155 416 4165 417 4175 4is 4185 419 41b5 420 42b5 421 421.5 432 4255

HRMS (ESI) spectrum of 4r
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'H NMR spectrum of 4s (400 MHz, DM SO-ds)
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BC{*H} NMR spectrum of 4s (100 MHz, DM SO-ds)
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JKR-ED-145-C
CL3DEPTL135 DMSO {D:\JKR} KOPAL 1

155 85

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 Q0 80 70 60 50 40 30 20 10 o
f1 (ppm)

DEPT 135 NMR spectrum of 4s (100 MHz, DMSO-ds)

Sample Name  JKR-ED-145C Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-145C.d ACQ Method Pondicherry Universi Comment ED-JKR-494.0266 Acquired Time 10-09-2018 12:36:56

x10 4 Cpd 1: C27 H15 Br N2 O3: + FBF Spectrum (0.455-0 515, 0.684-0 825 min) JKR-ED-145C . d Subtract
5.8
5.6
5.4
5.2 495.0357
5 (M+H)+
4.8
4.64
4.4
4.2
4
3.8
3.64
3.4
3.2
34
2.8
2.64
2.4
2.2
2
1.84 496.0375 498.0370
1.6 (M+H)+ (M+H)+
1.4
1.24
1
0.8

0.6
0.4 499.0399
0.2 (M+H)* 500.0434
o (M+IH)+
492 493 494 495 496 497 498 499 500 501 502 503

497.0342
(M+H)+

HRMS (ESI) spectrum of 4s
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Il
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ey Tealiz L
T T T - T T T -~ Iv_< il NI T T T T - T T
16 15 14 13 12 11 10 a a8 6 5 4 3 2 1
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'H NMR spectrum of 4t (400 MHz, DM SO-ds)
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BBCL{IH} NMR spectrum of 4t (100 MHz, DMSO-ds
p
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JKR-ED-146-D

C13DEPT135 DMSO {D:\JKR} KOPAL 1

155,68
135.56
130,87
130,65
129.86
129.05
12728
124.35
—118.00

A
/
X
Y

2037

T
210 200

Sample Name
Inj Vol
Data Filename

190

T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 Q0 80 70 60 50 40
f1 (ppm)

DEPT 135 NMR spectrum of 4t (100 MHz, DMSO-ds)

JKR-ED-146D Position Instrument Name Q-TOF User Name
InjPosition SampleType Sample IRM Calibration Status

-1

JKR-ED-146D.d ACQ Method Pondicherry Universi Comment JKR-ED-508.0423 Acquired Time

30 20

10 lu]

QTOF-PU\admin
Success
23-10-2018 13:08:37

x10 4 |Cpd 1: C28 H17 Br N2 O3: + FBF Spectrum (0.441-0.522, 0.576-0.583 min) JKR-ED-146D.d Subtract

6.6
6.4
6.2

G-
5.8
5.6
5.4
5.2

54
4.8
4.6
4.4
4.2

4
3.8
3.6
3.4
3.2

ad
2.8
2.6
2.4
2.2

>
1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.24

o

511.0475
509.0478 (M+H)+
(M+H)+

ﬁu’;‘,’_;r’):ia 512.0496
(M+H)+

513.0536
(M+H)+

515.0547
(M+H)+

508 509 510 511 5i2 513 514 515 516

HRMS (ESI) spectrum of 4t
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JKR-ED-101WW
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'H NMR spectrum of 8a (400 MHz, DMSO-ds)
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[ I N I
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. \ . : T T T : T . \ . . " . . T . T .
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BC{*H} NMR spectrum of 8a (100 MHz, DMSO-ds)
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JKR-ED-101WW
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e
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—117 65
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120
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110 100 a0 80 70 60 50 40 30 20
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DEPT 135 NMR spectrum of 8a (100 MHz, DM SO-ds)

Position
InjPosition
ACQ Method

Sample Name JKR-ED-101W
Inj Vol -1
Data Filename  JKR-ED-101W.d

Pondicherry Universi

Instrument Name
SampleType
Comment

Q-TOF

Sample
JKR-ED-489.1455

User Name

Acquired Time

IRM Calibration Status

10

QTOF-PU\admin
Success
29-05-2018 15:09:05

x10 4 |Cod 1: C27 H24 CI N3 O4;
2.4
2.3
2.2
2.1
24
.94
8]
74
.64
.5+

490.1516
(M+H)+

O S T R S S R |

0.9
0.8
0.7
0.6
0.5+
0.4
0.3
0.2+
0.1

491.1544
(M+H)+

+ FOF Spectrum (0.474-0.652 min) JKR-ED-101W.d Subtract

492.1503

(M+H)+

493.1518
(M+H)+

4941855 1o 1614
1

(M+H)+

494 495

HRMS (ESI) spectrum of 8a
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BC{*H} NMR spectrum of 8b (100 MHz, DMSO-ds)
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DEPT 135 NMR spectrum of 8b (100 MHz, DM SO-ds)
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BBC{H} NMR spectrum of 8c (100 MHz, DMSO-ds)
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JKR-ED-101Y
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DEPT 135 NMR spectrum of 8¢ (100 MHz, DM SO-ds)
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'H NMR spectrum of 8d (400 MHz, DMSO-de)
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C13CPD DMSO {D:\KR} KOPEL E = na =t = ER=g=g=p Jig=g §
[ | N e
N
0 DMSO-ds
NH,
el | JJ | ] . \l HJ,“ , A
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1B3C{*H} NMR spectrum of 8d (100 MHz, DMSO-ds)
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Sample Name  JKR-ED-101ZD Position

1nj Vol

2 | InjPosition

Data Filename  JKR-ED-101ZD.d ACQ Method

Pondicherry Universi

Instrument Name Q-TOF User Name QTOF-PU\admin
SampleType Sample IRM Calibration Status Success

Comment ED-JKR-535.07 Acquired Time 22-05-2018 14:14:52

x10 3
2.94
2.8
2.7
2.6+
2.5
2.4
2.3

I RS N (RS . g S g |
o
L

Cod 1: C26 H2Z Dr N3 O5: + FOF Spectrum (0.510-0.671 min) JKR-ED-101ZD.d Subtract

536.0822
(M+H)+

537.0868
(M+H)+

538.0811

(M+H)+

539.0864
(M+H)+

540.0837
(M+H)+

534 535 536

537

538

T T

530 540 541

HRMS (ESI) spectrum of 8d
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H NMR spectrum of 8e (400 MHz, DMSO-ds)
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BC{*H} NMR spectrum of 8e (100 MHz, DMSO-ds)
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Sample Name JKR-ED-101Z7G

Inj Vol

Data Filename

-1

JKR-ED-101ZG2.d

InjPosition
ACQ Method

Instrument Name Q-TOF User Name
SampleType Sample IRM Calibration Status
Pondicherry Universi Comment ED-JKR-477.1001 Acquired Time

QTOF-PU\admin
Success
23-05-2018 12:29:19

x10 4
2.8

2.7
2.6+
2.5+
2.4

i T T '}
Lo}
I

Cod 1: C25 H20 CI N3 O5: « FRF

478.1169
(M*H)+

Spectrum (0.477-0.670 min JKR-ED-101ZG2.d Subtract

480.1157
(MH)+

479.1205
(M+H)+

481.1189
(M+H)+

4821220
483.1233
(M=H+ s b+

479 480 481 482 483 484 485

HRMS (ESI) spectrum of 8e
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BC{*H} NMR spectrum of 8f (100 MHz, DMSO-ds)
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Sample Name JKR-ED-101ZH Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM cCalibration Status Success
Data Filename  JKR-ED-1017H1.d ACQ Method Pondicherry Universi Comment ED-JKR-521.0586 Acquired Time 23-05-2018 12:35:41

x10 2 |Cod 1: C25 HZ20 Or N3 O3%: + FOF Soectrum (0.474-0.651 min) JKR-ED-101ZH1.d Subtract

522.0630
(M+H)+

5.2 524.0649
54 (M+H)+

523.0689
1.6 (M+H)+
1.4 525.0637
1.2 (M+H)+

HRMS (ESI) spectrum of 8f
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PROTOM DMSO {D:\JKR} PTM 1

—1253

—12.17

~—10.98
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1 (ppm)
'H NMR spectrum of 10a (400 MHz, DMSO-de)
JKR-ED-146-A = 22 =4 = = =
C13CPD DMSO {D:\JER} KOPAL 1 BB O ®¥ 2 = =
| [ N
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1 (ppm)

BC{*H} NMR spectrum of 10a (100 MHz, DMSO-ds)

S60



Sample Name JKR-ED-146 Position Instrument Name Q-TOF

Inj Vol

-1 InjPosition SampleType Sample

Data Filename  JKR-ED-146.d ACQ Method Pondicherry Universi Comment ED-JKR-387.1219

User Name
IRM Calibration Status
Acquired Time

QTOF-PU\admin
Surcess
20-08-2018 11:53:39

x10 =

1.24
1.154
1.1
1.05
1,
0.954
0.9
0.85+4
0.8
0.75+
0.7
0.654
0.6
0.554
0.5
0.454
0.4
0.354
0.3
0.254
0.2
0.154
0.14
0.054

Cpd 1: C22 H15 N3 O3: + FBF Spectrum (0.463-0.730 min) JKR-ED-146.d Subtract

3701197
(M+H)+

371.1227
(M+H)+

372.1252
(M+H)+ 373.1308

o

| (M+H)+
368 369 370 a7 372 373 374

HRMS (ESI) spectrum of 10a
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IKR-ED-152 = 3 U —
PROTOMN DMSO {D:\JKR} KOPAL T = EBRLRRRS3
| | T i

226

DMSO-ds

6
f1 (ppm)

H NMR spectrum of 10b (400 MHz, DM SO-ds)

JKR-ED-152 4
C13CPD DMSO {D:\JgR} KOPAL 1

—162.06
—156.95
8250

20.12

DMSO-ds

r T T T T T
150 140 130 120 110 100 20 80 70 60 50 40
1 (ppm)

T T T T T T
210 200 190 180 170 160

BC{*H} NMR spectrum of 10b (100 MHz, DMSO-ds)
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JKR-ED-152
C13DEPT135 DMSO {D:\JKR} KOPAL 1

134.96
13177
13124
13102
117.03

7
<

1996

T r T T T T T T T T T T T r T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
1 (ppm)

DEPT 135 NMR spectrum of 10b (100 MHz, DMSO-ds)

Sample Name JKR-ED-152 Position Instrument Name Q-TOF User Name
Inj Vol -1 InjPosition SampleType Sample IRM cCalibration Status
Data Filename  JKR-ED-152.d ACQ Method Pondicherry Universi Comment ED-JKR-447.0219 Acquired Time

30

20 10 o

QTOF-PU\admin
Success
24-09-2018 12:22:03

x10 3 |Ced 1: CZZ H14 Br N3 O3, + FBI Soectrum (0.445-0.808 min) JKR-ED-152Z.d Subtract

| 448.0296 450.0289
K] (M+H)+ (M+H)+

1 1
L]
I

0.9
0.8
0.7+
0.6+
0.5 449.0341 451.0324
0.4 (M= MeH)~
0.3+
0.2
0.1

05

HRMS (ESI) spectrum of 10b
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JKR-ED-148
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100—=
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f1 (ppm)

H NMR spectrum of 12a (400 MHz, CDCls)
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I |

—158.27
et

CDCls

T T T T T T T T T T T T T T T T T T T
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f1 (ppm)

BC{*H} NMR spectrum of 12a (100 MHz, CDCls)
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JKR-ED-148
C13DEPT135 (DCE {D:'JKR} KOPAL 1

158 .18
13417
132 93
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118 34
11816

T T T T T r 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 a0 80 70 60 50 40 30 20 10 0
1 (ppm)

DEPT 135 NMR spectrum of 12a (100 MHz, CDClz3)

Sample Name JKR-ED-148RE Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-148RE.d ACQ Method Pendicherry Universi Comment ED-JKR-273.0790 Acquired Time 26-09-2018 12:07:17

x10 5 [+ Scan (0.679 min) JKR-ED-148RE.d

44
3.84
290.0818
3.6
3.4
3.21

3]
2.8

2.64
2.4
2.2

24
1.8
1.6
1.4
1.2

1]
. 427.3779
0.6
0.4

105.0338
0.2 363.3007

579.1537 738.4313
|rss e L

702.3379
in

-495.[41?7

" v L

o ; : ; ; : ; ! : ; ; : ; ook -
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 as50

HRMS (ESI) spectrum of 12a
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'H NMR spectrum of 12b (400 MHz, CDCls)

JKR-ED-148E =

2
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1 f
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2115

=l S
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13C{*H} NMR spectrum of 12b (100 MHz, CDCls)
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JKR-ED-148E

C13DEPT135 (DCI3 {D:\JKR} KOPAL 1

158 26
—13551
13112
—128.96
12563
11863
11812

2101

210

Sample Name

Inj vol

Data Filename

200 190

-1

180

JKR-ED-148E

JKR-ED-148E.d

T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
1 (ppm)

DEPT 135 NMR spectrum of 12b (100 MHz, CDCl3)

Positi Instrument Name Q-TOF User Name
InjPosition SampleType Sample 1RM Calibration Status
ACQ Method Pondicherry Universi Comment ED-JKR-307.0400 Acquired Time

20 10 0

QTOF-PU\admin
Success
03-10-2018 14:58:17

x10 5
3.6
3.4
3.2

34
2.8
2.6
2.4
2.2

2
1.8
1.64
1.4
1.2

14
0.8
0.6
0.4

0.2

+ Scan (0.624 min) JKR-ED-148E .d

138.9948

185.1172

I—"

L

338.0599

427.3792
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At

TV PP 1 P A

L ‘u.ml..l. L
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\ |
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HRMS (ESI) spectrum of 12b
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1B3C{*H} NMR spectrum of 12c (100 MHz, CDClIs)
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DEPT 135 NMR spectrum of 12¢ (100 MHz, CDCl3)
Sample Name JKR-ED-148DRE Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename

x10

8.

JKR-ED-148DRE.d

ACQ Method Pondicherry Universi Comment ED-JKR-303.0895

a

k=]

5

+ Scan (0.581 min) JKR-ED-148DRE.d

Acquired Time

26-05-2018 12:03:40
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| |
|

227.0701 .
|

|
cl L
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HRMS (ESI) spectrum of 12¢
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JKR-ED-157
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DEPT 135 NMR spectrum of 15b (100 MHz, DM SO-ds)
Sample Name JKR-ED-1017ZA Pasition Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-1017A.d ACQ Method Pondicherry Universi Comment ED-JKR-389.06 Acquired Time 16-05-2018 13:21:45

[ S R Y
4]
L

Cod 1: C21 H1Z Cl N3 O3: + FOF Soectrum (0.506-0.844 min) JKR-ED-101ZA.d Subtract
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(M+H)+
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M+ H 395.0615
My 3000818

393 394 395

HRMS (ESI) spectrum of 15b
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Sample Name JKR-ED-101ZB Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM cCalibration Status Success
Data Filename  JKR-ED-101ZB.d ACQ Method Pondicherry Universi Comment ED-JKR-355.10 Acquired Time 16-05-2018 13:18:10
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e e
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HRMS (ESI) spectrum of 15c¢
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imple Name JKR-ED-155
1j Vol -1
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ata Filename  JKR-ED-155.d ACQ Method

+ Scan (0.632 min) JKR-ED-155.d

User Name
IRM Calibration Status
Acquired Time

Instrument Name
SampleType
Comment

Position Q-TOF
Sample

Pondicherry Universi ED-JKR-373.0950
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HRMS (ESI) spectrum of 17a
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Sample Name JKR-ED-155A Position Instrument Name Q-TOF User Name QTOF-PUN\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  JKR-ED-155A.d ACQ Method Pondicherry Universi Comment ED-JKR-387.1107 Acquired Time 12-10-2018 13:59:46
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HRMS (ESI) spectrum of 17b
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Sample Name JKR-ED-111B Position
Inj Vol -1 InjPaosition
Data Filename JKR-ED-111B.d ACQ Method

Pondicherry Universi

Instrument Name Q-TOF User Name
SampleType Sample IRM Calibration Status

Comment ED-JKR-468.1586 Acquired Time
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Success
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x10 5 [Cod 1: €30 H18 Br N4 OZ; » FBF Spectrum, (0.458-0.814 min} JKR-ED-1116.d Subtract
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(M+H)+

S e e e
4]
1
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HRMS (ESI) spectrum of 18a
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Sample Name JKR-ED-111A Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename JKR-ED-111A2.d ACQ Method Pondicherry Universi Comment ED-JKR-454.1430 Acquired Time 24-05-2018 12:18:43
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HRMS (ESI) spectrum of 18c
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I111. Experimental Details of X-ray analysis of Compound 4i

Single crystal of compound 4i was prepared using DM SO solvent by a slow evaporation
method. X-ray diffraction data were collected using Bruker AXS Kappa Apexll CCD
diffractometer equipped with graphite monochromated MoKo (A=0.71073A) radiation. The
single crystal of size ca. 0.25 x 0.22 x 0.18 mm was used for data collection. Data collection,
data reduction and absorption correction were performed by APEX2, SAINT-plus and
SADABS [v2014/5] programs®. The structure was solved by direct methods procedure using
SHELXS-97 (Sheldrick, 2008) and refined by full-matrix least-squares procedure on F? using
SHELXL-2014(Sheldrick, 2015) program?. All the non-hydrogen atoms were subjected to
anisotropic refinement whereas the hydrogen atoms were refined isotropically. The H-atoms
bound to the C-atoms were treated as riding atoms with Uiso(H) set to 1.5Ueq®© and C-H
distance of 0.96A for CH3 groups and Uiso(H) set to 1.2Ueq®© and C—H distance of 0.93A for
aromatic CH. The H atoms bounded to amine nitrogen were refined to constrained distances
with Uiso(H) = 1.2 Ueq(N), N—H distances of 0.90(1)A. The final refinement converged to
the R-value of 0.0531 for 3824 observed reflections. Crystallographic data 4i have been
deposited with the Cambridge Crystallographic Data Center, (39) CCDC 1881467. Copies
of this information may be obtained free of charge from the Director, CCDC, 12 Union Road,
Cambridge CB2 1EZ, UK (Fax: +44 1223 336033; e-mail: deposit@ccdc.cam.ac.uk or
www.ccdc.cam.ac.uk). Crystal structure determination was performed in the Department of

Chemistry, Indian Institute of Technology Madras, Chennai — 600036, INDIA.

1. Bruker, 2014, SADABS v2014/5, Bruker AXS Inc., Madison, Wisconsin, USA.
2. Sheldrick, G. M. 2015, Acta Cryst. C71, 3-8.
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1V. ORTEP diagram of compound 4i

Figure S1. Molecular configuration and the atom numbering structure of 4i crystal.
Displacement ellipsoids are drawn at 30% probability level.
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V. Table S1. Crystal data and structure refinement for 4i

Bond precision: C-C =0.0066 A Wavelength = 0.71073
Cell: a=11.6878(4) b =12.5438(4) c =13.3312(4)

alpha = 70.9079(14) beta = 72.8568(15) gamma = 81.4490(16)
Temperature: 296 K

Calculated Reported
Volume 1761.95(10) 1761.95(10)
Space group P-1 P-1
Hall group -P1 P1
Moiety formula C30 H17 Br2 N3 03, 2(C2H6 0 S) C34 H29 Br2 N3 05 S2
Sum formula C34 H29 Br2 N3 05 S2 C34 H29 Br2 N3 05 S2
Mr 783.52 783.52
Dx,g cm-3 1.477 1.477
VA 2 2
Mu (mm-1) 2.463 2.463
F000 792.0 792.0
F000’ 791.65
h,k,Imax 13,14,15 13,14,15
Nref 6187 6171
Tmin, Tmax 0.546,0.642 0.578,0.666
Tmin’ 0.535

Correction method= # Reported T Limits: Tmin= 0.578 Tmax=0.666
AbsCorr = MULTI-SCAN

Data completeness = 0.997 Theta(max) = 25.000
R(reflections) = 0.0531( 3824) wR2(reflections) =0.1477( 6171)
S5=1.034 Npar = 428
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V1. Green matrix Factors: Atom Economy and E-Factor Calculations

E-Factor and Atom Economy for each class of compounds

E- Factor for compound 4a

o o
segicaNNe
o| + N N7 00071g)
o1 oy ©17D -
Water (3g)
Br
AN
N
H
o8 (0.460)

Weight of total starting material — Product weight

E-Factor = i
Product weight

E-Factor = 3.5427 - 0.46
0.46

E-Factor = 6.69

Atom economy for compound 4a

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 455 X 100
650

Atom Economy = 70.03
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E- Factor for compound 4q

0) (0]
ot O O
| N,
(o) + N 000719
CN 0.177) >
(0.188) o) Water (3g)
3g
0.420
(0.145) (0.420)

Weight of total starting material — Product weight

E-Factor =

Product weight

E-Factor =  3.5171 - 0.425
0.425

E-Factor = 1.27

Atom economy for compound 4q

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 430 X 100
494

Atom Economy = 87.04
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E- Factor for compound 8a

o (o}
CHO
| : 0
Y oa ﬂ (0.0861)
©.188) (0.215) - N° NH,

Water (3g)

0
(0.458)
NC \)Lo/\ ci

(0.113)

Weight of total starting material — Product weight

E-Factor =

Product weight

E-Factor = 3.602 — 0.458
0.458

E-Factor = 6.86

Atom economy for compound 8a

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 489 X 100
627

Atom Economy = 78.13
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E- Factor for compound 10a

o 0
Tt O O

| N OH

o + 3 N” (0.0078)

0.158) 0.177)
)\\/CN Water (3g) NH
H,N
(0.084) (0.292)

Weight of total starting material — Product weight

E-Factor = i
Product weight

E-Factor = 3.456—-0.292
0.292

E-Factor = 10.83

Atom economy for compound 10a

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 369 X 100
564

Atom Economy = 65.49
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E- Factor for compound 12a

Q)S o
s o 1
0.177) N O

(0.188) Water (3g) 0

—o M 0.237)

0\
(0.160)

Weight of total starting material — Product weight
E-Factor =

Product weight

E-Factor = 3.53-0.237
0.237

E-Factor = 13.90

Atom economy for compound 12a

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 273 X 100
640

Atom Economy = 42.70
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E- Factor for compound 15a

(0}

(0]

CHO @ O

| 4 Br N3 N
o (0.2618g) n (0:007g)
(0.188g) -
NC_\CN Water (3g)
(0.066g)
Weight of total starting material — Product weight
E-Factor =

Product weight

E-Factor = 3.523 -0.417
0.417

E-Factor = 7.43

Atom economy for compound 15a

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 447 X 100
625

Atom Economy = 71.52
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E- Factor for compound 17a

0 (0]
™ oy G
O| . N; E (0.0077g)
(0.177g)
0.174
( g) M Water (3g)
OH
(0.341g)
(0.102g)
Weight of total starting material — Product weight
E-Factor = .
Product weight
E-Factor =  3.489-0.341
0.341
E-Factor=  9.23

Atom economy for compound 17a

Atom Economy =

Atom Economy =

Atom Economy =

Mass of atoms in the desired product

Mass of atoms in the reactant

388 X 100

556

69.80
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E- Factor for compound 18a

H,0 + CH;CN
+ NH40AC 2g

_—_— »

0.077)

Weight of total starting material — Product weight

E-Factor =

Product weight

E-Factor = 2.624 — 0.4328
0.4328

E-Factor = 5.06

Atom economy for compound 18a

Atom Economy = Mass of atoms in the desired product

Mass of atoms in the reactant

Atom Economy = 547 X 100
684

Atom Economy = 80.03
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Comparison of E- Factor and Atom Economy of our methodology with

other similar reports compound

E- Factor for similarly reported compound

COOCH, /
o
CHO NH,HCI o
@ { ? Et;N (0.111g)
"
0/\/ N \ }V
H CH,Cl, (10g) N
(0.162g) (0.254g) \ H )

Toluene

(3g)

(0.174g)

Ref: N. Arumugam R. Raghunathan, , A. I. Almansour, U. Karama, Bioorg. Med. Chem. Lett. 2012, 22, 1375-1379.

Weight of total starting material — Product weight

E-Factor =

Product weight

E-Factor =  13.527 - 0.174
0.174

E-Factor = 76.74

S101



Comparison of E- Factor and Atom Economy

COOCH,
CHO NH,HCI o
@[ { ? Et,N (0.111g)
.
0/\/ _— N

N N ¢
H CH,Cl, (10g) N
0.162g) (0.254g) H,

Toluene

(32)
H O/ /
N,
(]

(0.174g)

=

Reported methodology

E-Factor Atom
Economy
6.69 70.03
o o
CHO
[::Ijiﬂ/ + [::IJk;3 [;;] 0.0071g)
0.174g) (0.177) —___Ei_______.
( o = Water
Br Gg)
Cft
N
H (0.460)
(0.184)
Our methodology
76.74 50.2

Advantages of our methodology:

1) Higher atom economy
2) Low E factor

3) Remarkably eco-friendly solvent viz water used as reaction medium
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