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3C APT NMR (CDCls) of 2,3-dithiophenylquinoxaline (2a).
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B3C APT NMR (DMSO) of 2-(3-chloroquinoxalin-2-ylthio)benzoic acid (6b).
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B3C APT NMR (DMSO) of 2-(3-chloroquinoxalin-2-ylthio)benzoic acid (6b).
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IR (KBr) spectrum of 2-hydrazinyl-3-(phenylthio)quinoxaline (8).
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'H NMR (DMSO) of 2-hydrazinyl-3-(phenylthio)quinoxaline (8).
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'H NMR (DMSO) of 2-hydrazinyl-3-(phenylthio)quinoxaline (8).
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'H NMR (DMSO, D0) of 2-hydrazinyl-3-(phenylthio)quinoxaline (8).

v6°610€

01°8SEE

I I T T I I ,
00T 06 08 (o)A 09 0S (0)%
[96] @oueniwsue. |

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

IR (KBr) of 2-(2-benzylidenehydrazinyl)-3-(thiophenyl)quinoxaline (9a).



—9.50
—8.65
7.85

N

0.841

o

7.85

TYTQYUINT MM T ONOVOIYT NOWYHONT—NL
VOOYIJOUOUVWOOUTETEITLTLLTLTMONMNMANNA—CO
NNNNKRNNNKRNNRNKRKNRNKRNRNKNKRNNNRKNNKNKNN
) Bh BAERERERENEREREREREREN ;
e

10.5

T T T T T

9.5 9.0 85

80 75 70 65 6.0 55 50 45 40 35 3.0 25 2.0
f1 (ppm)

T

1.5

T T T T T

1.0 0.5 0.0

'H NMR (DMSO) of 2-(2-benzylidenehydrazinyl)-3-(thiophenyl)quinoxaline (9a).

r2.4
r2.2
r2.0
r1.8
r1.6
r1.4
r1.2
r1.0
r0.8
r0.6
r0.4

r0.2




f1 (ppm)

'H NMR (DMSO, D;0) of 2-(2-benzylidenehydrazinyl)-3-(phenylthio)quinoxaline (9a).

5 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5

r4.0

r3.5

r3.0

r2.5

r2.0

r1.5

r1.0

r0.5

r0.0




AN AN AN < NN < — O W0
“=h N TobITam
o0 0 O o™ N O O 0O O WO \N
N N n < M AN ANANANANONH
o v i R I o B B o B o B o R o |
~ - NG

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
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

B3C APT NMR (DMSO) of 2-(2-benzylidenehydrazinyl)-3-(phenylthio)quinoxaline (9a).

r0.7

r0.6

r0.5

r0.4

r0.3

r0.2

r0.1

r0.0




\ AN
> O
{ Z
4
\
/
|
S OT
/// N\ \
A, T
! n Z
#
\ V\ /A
/,, zZ =
\
AN
{ @
S
)
N
-
ﬂ\
/,
\
A\
//
Vb
<
|
/
fv
M
1
{

€6°LTv
6S°€ELY
S6'T0S
601765
8/°/T9
06299
9€'669
9T'9v.
2eve8
€8°¢58
¢L’CE6
68°020T
G/'890T
©T— 6€°90TT

__—€6Tver
2G'2EET
—— v9°ZOVT
25 TvrT
uummuu 08'LLYT
——s072IsT

TT VST
29'6659T

—_
—
——
B\

—=
NG

LV €SEC

9¢'v90¢€

00°vveE

TL°96V€

69'999¢
8.'8¢.E

T T T I , | , :
OTT GOT 00T G6 06 G8 08 G/
[96] @oueniwsuel |

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

IR (KBFr) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b).



—8.90

e
i
T

T T T

100 95 90 85 80 75 70 65 60 55

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

50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

'H NMR (DMSO) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b).

1.2
11
1o
;0.9
;0.8
0.7
;0.6
;0.5
0.4
;0.3
0.2
;0.1

r0.0




N—=HOAOAONTTMEAONOVOUMANAON = O NN
NONQAOOYENRTITELNMMON N -
COONNNNNNNNNNNNNNDNNDNINDN
It\\\/ (L= S T N R N R N N N N S

S

B L

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

6.5 6.0 55 45 40 35 30 25 20 15 1.0 05 0.0

5.0
f1 (ppm)

'H NMR (DMSO, D;0) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b).




[0.10
0.09
0.08
50.07
0.06
0.05
[0.04
10.03
0.02
50.01

[-0.01
5-0.02
-0.03
5-0.04
-0.05
5-0.06
5-0.07
-0.08
-0.09
j-O.lO
[-0.11

STT —
€6'22T

78°€TT %
S0'/ZT~
6v°8CT -
S9°'82T
60°6CT 4
1T°62T
szeeT
0Z'0€T A
96°Z€T A
by'SET
T TIPT
1S'pbT 4
86"/bT
61'HST
06°£5T

=TT

=

—

'-0.00

M
10

20

30

NO,
100 90 80 70 60 50 40
f1 (ppm)

110

120

130

160 150 140

170




13C APT NMR (DMSO) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b).
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IR (KBr) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c).

5.5

r5.0
r1.5
r1.0

r4.5
r4.0
r3.5
r3.0
r2.5
r2.0
r0.5
r0.0

~-0.5

9T°L
LT°L
ve'L
9g°L
LE'L
6€°L
0b'LA
'L
WL
Ly'L A
95°/ 1
L5°LA
65°L+
N@Ngr
€9°L
b9L
5967
118
178~
898~
W~
88'8

—_—

T

i

NO,

60
18°C |
Yoze
01

[

+00°T
60 |

Too'z |

85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

9.0

10.0 9.5




'H NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c).
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'H NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c).

NOVOANL VMO VAN YN ®© r0.9

ammna ¥~ —1NnoQ YN M

NYTOY OO NANANN L r

LT MOONNNNNA

o - - R R B B B B B e B | k08

AONN S/ Y ’
r0.7

@ 06
N, S 0.5
— NO *0.4
N~ “NHNs 2 I
~C

H r0.3

r0.2

L 1

‘[ﬁ‘ v yw' r i ‘ . 50.0

T

170

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
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

3C APT NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c).



r0.50

r0.45

r0.40

r0.35

r0.30

r0.25

r0.20

r0.15

r0.10
r0.05
r0.00
r-0.05
r-0.10

8E'STT
8E'STT

ract —+
99'¢cT /
€SVCT ~

20°L2T
b 8Tt

95°82T /
0T'62T
9z'62T w
€T°0€T

ZE0ET /
18ceT/
9E"bET —
9'SET ~
78'9ET

STHPT —
CE8PT —

9EPST —

¢6'/(ST —

NO,

156 152 148 144 140 136 132 128 124 120 116
f1 (ppm)

160

3C APT NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c).



1LG°€E€8C
2€°006¢
___— §8'€96¢
8°800€
9€°€S0¢E

G8°65€€

0TT 00T 06 08 0L 09 0S
[96] @ouenIWSURIL ]

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

IR (KBFr) spectrum of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9d).



l

086
69 -
56'91
969 -
0T
AV
pE'L
9E'L 1
0t
L]
b 1
Sb'L 1
Sb'L 1
'L+
6L -
6v°L
oszq
152 f
19°2f

OCHj

oI

N

S

N

X
NHN

—

9t

€9 L~
€9°L
v9°L
mm.h\
06’

09'8 —

=90°€ |

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

8.5

9.0

'H NMR (DMSO) of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9d).



Ln o n
[=] LN o LN o LN o
a N N = ~ S S S pa pa
o o o o o o o T T T
1 1 1 1 1 1 1 L 1 1 1
9€'GS — M

OCH;

Vg

PTPIT~
t0: 8kt
LE°8CT

90'6CT
8T'6¢CT

/
NHN\

€101/
9b'GET —

0EEPT —

b TST —
bZ'9ST
7T'8ST —
£2'19T —

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170



B3C APT NMR (DMSO) of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e).
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B3C APT NMR (DMSO) of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9d)
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IR (KBr) of 2-(2-(4-chlorobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e).
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B3C APT NMR (DMSO) of 2-(2-(4-chlorobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e).
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13C APT NMR (DMSO) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f).
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IR (KBr) of benzimidazo[2',1':2,3]thiazolo[4,5-b]quinoxaline (10).
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3C APT NMR (CDClIs) of benzimidazo[2',1':2,3]thiazolo[4,5-b]quinoxaline (10).



