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Fig. 4.3 3C-NMR (CDCl,) spectrum of ethyl-1,4-dihydro-1-phenylthiochromeno[4,3-
c]pyrazole-3-carboxylate (3)
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Fig. 4.4 Mass (ESI) spectrum of ethyl-1,4-dihydro-1-phenylthiochromeno[4,3-c]pyrazole-3-
carboxylate (3)
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Fig. 4.5 IR spectrum (KBr) of ethyl 1,4-dihydrothiochromeno[4,3-c]pyrazole-3-
carboxylate (4)
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Fig. 4.6 'TH-NMR (CDCL,) spectrum of ethyl 1,4-dihydrothiochromeno[4,3-c]pyrazole-3-
carboxylate (4)
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Fig. 4.7 13C-NMR (CDCl,) spectrum of ethyl 1,4-dihydrothiochromeno[4,3-c]pyrazole-3-

carboxylate (4)
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Fig. 4.8 Mass (ESI) spectrum of ethyl 1,4-dihydrothiochromeno[4,3-c]pyrazole-3-
carboxylate (4)




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

110

WT

M 1 i 1 i 1 " 1 i 1 i 1 i 1 " 1 "

30
4000 3600 3200 2800 2400 2000 1600 1200 800 400

W smber fem-1]

Fig. 4.9 IR (KBr) spectrum of ethyl 4H-thiochromeno|3,4-dJisoxazole-3-carboxylate (5)
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Fig. 4.10 "TH-NMR (CDCl,) spectrum of ethyl 4H-thiochromeno[3,4-dJisoxazole-3-
carboxylate (5)
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Fig. 4.11 13C-NMR (CDCl,) spectrum of ethyl 4H-thiochromeno[3,4-dJisoxazole-3-

carboxylate (5)
Relative Intensity
100+
i 261,07
80 4
60
40
204
20001
232.06
B I
1ss04 | 260003
oo 7,__44 —————— e ———
200 400 600 800 1000
m/z

Fig. 4.12 Mass (ESI) spectrum of ethyl-4H-thiochromeno|[3,4-dJisoxazole-3-carboxylate
(5)
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Fig. 4.13 IR (KBr) spectrum of ethyl-2,5-dihydro-2-oxo-1H-thiochromeno[4,3-
d]pyrimidine-4-carboxylate (6)
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Fig. 4.14 'TH-NMR (DMSO-d,) spectrum of ethyl-2,5-dihydro-2-oxo-1H-thiochromeno[4,3-
d]pyrimidine-4-carboxylate (6)




28 o o e g 2 2

32 g S gge g & 8
T (

{ 7
Vo 4 | ||
;

[
|
| | I
[ I

Fig. 4.15 3C-NMR (DMSO-d,) spectrum of ethyl-2,5-dihydro-2-oxo-1H-
thiochromeno[4,3-d]pyrimidine-4-carboxylate (6)
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Fig. 4.16 Mass (ESI) spectrum of ethyl-2,5-dihydro-2-oxo-1H-thiochromeno[4,3-
d]pyrimidine-4-carboxylate (6)
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Fig. 4.17 IR (KBr) spectrum of ethyl-2,5-dihydro-2-thioxo-1H-thiochromeno[4,3-
d]pyrimidine-4-carboxylate (7)
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Fig. 4.18 'H-NMR (CDCl,+DMSO-d,) spectrum of ethyl-2,5-dihydro-2-thioxo-1H-
thiochromeno[4,3-d]pyrimidine-4-carboxylate (7)
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Fig. 4.19 3C-NMR (CDCl,+DMSO-d/) spectrum of ethyl-2,5-dihydro-2-thioxo-1H-
thiochromeno[4,3-d]pyrimidine-4-carboxylate (7)

Relative Intensity

4001‘_
304.04
80
60
404
204
274.04 |
231.07 303.06
L o L B E o o e e B e e LA R B B S e B B (T e T
200 400 600 800 1000
miz

Fig. 4.20 Mass (ESI) spectrum of ethyl-2,5-dihydro-2-thioxo-1H-thiochromeno[4,3-
d]pyrimidine-4-carboxylate (7)
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Fig. 4.21 IR (KBr) spectrum of ethyl 1,4-dihydro-1H -thiochromeno[5,4-c]
benzodiazepine-4-carboxylate (8)
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Fig. 4.23 3C-NMR (CDCL+DMSO-d,) spectrum of ethyl 1,4-dihydro-1H -thiochromeno[5,4-c] benzodiazepine-4-
carboxylate (8)
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Fig. 4.24 Mass (ESI) spectrum of ethyl 1,4-dihydro-1H -thiochromeno[5,4-c]

benzodiazepine-4-carboxylate (8)
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Fig. 4.22'H-NMR (CDCL,+DMSO-d,) spectrum of ethyl 1,4-dihydro-1H -
thiochromeno[5,4-c] benzodiazepine-4-carboxylate (8)
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Fig. 4.27 'H-NMR (DMSO-d,) spectrum of ethyl 2,3-diphenyl-2,3-dihydro-1H-

thiochromeno[5,4-c]diazepine-5-carboxylate (9)
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Fig. 4.28 Mass (ESI) spectrum of ethyl 2,3-diphenyl-2,3-dihydro-1H-thiochromeno[5,4-

m/z

c]diazepine-5-carboxylate (9)




Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

(Z1) aesxoqaed-¢-djozeaLd[d-p‘sJourdanyjozuaq[]
-H1-0apAyIp-g‘p-[Audyd- 1Aypd Jo wnaydads (€1DAD) YIAN-HI 0€' “31d

e
2.031 =

2434 ™

1.985 —

01

wdd

— 0.000

9F Sdd

(Z1) aeAxoqaed-g-djozeakd[d-p*sJourdaryozuaq[]
-HI-01pAyIp-g‘p-[Audyd- [Aya jo wnndads (g Al 624 S1A

[1-majseqmmumasnyy

i LUy 0o S0

oovd

0z

1] (4]

iar'eeE

0l
T

=
—
= = = =
E - . :
| |
t
D 3
e E_‘:ﬁ
[ - = —
= -‘J:

ek




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

( P {0 i
\/
" [}
|
I
(I

I I

I

oo 1 s 1o 180 180 140 130 1zo  1t0 160 so  me 75 es w6 45 s 2o 10 bom

Fig. 4.31 13C-NMR spectrum(CDCI3) of ethyl 1-phenyl-4,5-dihydro-1H-
[1]benzothiepino[5,4-c]pyrazole-3-carboxylate (12)
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Fig. 4.32 Mass (ESI) spectrum of ethyl 1-phenyl-4,5-dihydro-1H-[1]benzothiepino[5,4-
c]pyrazole-3-carboxylate (12)
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Fig. 4.33 IR (KBr) spectrum of ethyl 4,5-dihydro-1H-[1]benzothiepinol[5,4-
c]pyrazole-3-carboxylate (13)
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Fig. 4.34 1TH-NMR (CDCI13) spectrum of ethyl 4,5-dihydro-1H-[1]benzothiepino[5,4-
c]pyrazole-3-carboxylate (13)
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Fig. 4.35 13C-NMR (CDCI3) spectrum of ethyl 4,5-dihydro-1H-[1]benzothiepino[5,4-
c]pyrazole-3-carboxylate (13)
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Fig. 4.36 Mass (ESI) spectrum of ethyl 4,5-dihydro-1H-[1]benzothiepino[5,4-c]pyrazole-
3-carboxylate (13)
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Fig. 4.37 IR (KBr) spectrum of ethyl 4,5-dihydro[1]benzothiepino[4,5-d]isoxazole-3-
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Fig. 4.38 1H-NMR (CDCI3) spectrum of ethyl 4,5-dihydro[1]benzothiepino[4,5-
dlJisoxazole-3-carboxylate (14)
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Fig. 4.39 13C-NMR (CDCI3) spectrum of ethyl 4,5-dihydro[1]benzothiepino[4,5-
dlisoxazole-3-carboxylate (14)
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Fig. 4.40 Mass (ESI) spectrum of ethyl 4,5-dihydro[1]benzothiepino[4,5-d]isoxazole-3-
carboxylate (14)
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Fig. 4.41 IR (KBr) spectrum of ethyl 2-oxo0-1,2,5,6-tetrahydro[1]benzothiepino[5,4-
d]pyrimidine-4-carboxylate (15)
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Fig. 4.421H-NMR (DMSO-d6) spectrum of ethyl 2-0xo0-1,2,5,6-tetrahydro[1]benzothiepino[5,4-
d]pyrimidine-4-carboxylate (15)
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Fig. 4.4313C-NMR (DMSO-d6) spectrum of ethyl-2-o0xo0-1,2,5,6-
tetrahydro[1]benzothiepino[5,4-d]pyrimidine-4-carboxylate (15)
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Fig. 4.44 Mass (ESI) spectrum of ethyl-2-0x0-1,2,5,6-tetrahydro[1]benzothiepino[5,4-
d]pyrimidine-4-carboxylate (15)
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Fig. 4.45 IR (KBr) spectrum of ethyl 2-thioxo-1,2,5,6-tetrahydro[1]benzothiepino[5,4-
d]pyrimidine-4-carboxylate (16)
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Fig. 4.46 1H-NMR (CDCl;,DMSO-d6) spectrum of Ethyl 2-thioxo-1,2,5,6-
tetrahydro[1]benzothiepino[5,4-d]pyrimidine-4-carboxylate (16)
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Fig. 4.47 13C-NMR (CDCI13+DMSO-d6) spectrum of ethyl 2-thioxo-1,2,5,6-
tetrahydro[1]benzothiepino[5,4-d]pyrimidine-4-carboxylate (16)
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Fig. 4.48 Mass (ESI) spectrum of ethyl 2-thioxo-1,2,5,6-tetrahydro[1]benzothiepino[5,4-

d]pyrimidine-4-carboxylate(16)




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

110
100 -
vy i
e :_.? _4
80
60 _ L ! ! ! ! 4 :
4000 3600 3200 2800 2400 2000 1600 1200 00 400

b LT = e

Fig. 4.49 IR (KBr) spectrum of ethyl 1,4- dihydro-1H - benzothiepino [5,4-c]
benzodiazepine-4-carboxylate (17)
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Fig. 4.50 1H-NMR (DMSO-d6) spectrum of ethyl 1,4- dihydro-1H - benzothiepino [5,4-c]
benzodiazepine-4-carboxylate (17)
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Fig. 4.51 13C-NMR (DMSO-d6) spectrum of ethyl 1,4- dihydro-1H -
benzothiepino [5,4-c] benzodiazepine-4-carboxylate (17)
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Fig. 4.52 Mass (ESI) spectrum of ethyl 1,4- dihydro-1H - benzothiepino [5,4-c]

benzodiazepine-4-carboxylate (17)
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Fig. 4.55 13C-NMR (DMSO-d6) spectrum of ethyl 2,3-diphenyl-2,3-dihydro-1H-
benzothiepino [5,4-c]diazepine-5-carboxylate (18)
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Fig. 4.56 Mass (ESI) spectrum of ethyl 2,3-diphenyl-2,3-dihydro-1H- benzothiepino [5,4-
c]diazepine-5-carboxylate (18)




