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Abstract

A variety of novel 2-mercapto-3-(substituted amino)-5,6,7,8-tetranydro-3H-benzo[4,5]
thieno[2,3-d]pyrimidin-4-ones were synthesized by reacting 3-Amino-2-mercapto-5,6,7,8-
tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one with different aldehydes and ketones; the
starting material 3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-
4-one was synthesized from 2-amino-3-carbethoxy-4,5,6,7-tetrahydrobenzo thiophene by a novel
innovative route. The title compounds were investigated for analgesic, anti-inflammatory and
ulcerogenic index activities. While the test compounds exhibited significant activity, compounds
AS1, AS2 and AS3 showed more potent analgesic activity. The compound AS3 showed more
potent anti-inflammatory activity when compared to the reference standard diclofenac sodium.
Interestingly the test compounds showed only mild ulcerogenic potential when compared to
aspirin.
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Introduction

Quinazolines and condensed quinazolines are found to possess potent analgesic and anti-
inflammatory activities. On our going medicinal chemistry research programme we have found
that quinazolines and condensed quinazolines exhibit potent central nervous system (CNS)
activities like analgesic, anti-inflammatory® and anticonvulsant.” Recently reports have shown
that thienopyrimidines (bioisotere of quinazoline) possess CNS and antibacterial activities.*>
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Exploiting the bioisosterism concept, we have documented 2-phenyl-3-substituted quinazolines
(Fig 1, 1),° 2-methyl-3-substituted quinazolines (Fig 1, I1),’ 2-methylthio-3-substituted
quinazolines (Fig 1, 111),% 2,3-disubstituted quinazolines® they exhibited good analgesic and anti-
inflammatory activities. The present work is an extension of our ongoing efforts towards the
development and identification of new molecules, by bioisotere concept we designed some 2-
mercapto-3-(substituted amino)-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-ones.
The title compounds were synthesized by reacting 3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-
benzo[4,5]thieno[2,3-d]pyrimidin-4-one with a variety of aldehydes and ketones. The starting
material 3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one
was synthesized from 2-amino-3-carbethoxy-4,5,6,7-tetrahydrobenzothiophene 1, by a novel
innovative route (Scheme 1). Spectral data (IR, NMR and mass spectra) confirmed the structures
of the synthesized compounds; the purity of these compounds was ascertained by microanalysis
(Table 1). The synthesized compounds were tested for their analgesic, anti-inflammatory and
ulcerogenic index activities.
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Figure 1. Some lead molecules of quinazolines.

Results and Discussion

Synthetic pathway depicted in Scheme 1 outlines the chemistry of present work. The key
intermediate 3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one
3 was prepared by treating carbon disulphide and sodium hydroxide solution simultaneously to a
vigorously stirred solution of 2-amino-3-carbethoxy-4,5,6,7-tetrahydrobenzothiophene 1 in
dimethyl sulphoxide, the sodium salt of dithiocarbamic acid obtained was methylated with
dimethyl sulphate to get methyl 2-methylsulfanylthiocarbonylamino-4,5,6,7-tetrahydro-
benzo[b]thiophene-3-carboxylic acid ethyl ester 2. The compound 2 and hydrazine hydrate when
refluxed in ethanol vyielded the desired 3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-
benzo[4,5]thieno[2,3-d]pyrimidin-4-one 3. The product obtained was cyclic and not an open
chain thiosemicarbazide 3a. The IR spectrum of 3 showed intense peaks at 3300, 3200 cm™ for
amino (NH,), 2550 cm™ for mercapto (SH), and 1680 cm™ for carbonyl (C=0) stretching. NMR
spectrum of 3 showed multiplet at & 1.52-1.91 for cyclohexyl and singlet at 3.24 and 5.42 for SH
and NH; respectively. Data from the elemental analyses have been found to be in conformity
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with the assigned structure. Further the molecular ion recorded in the mass spectrum is also in
agreement with the molecular weight of the compound.
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Scheme 1. Synthesis of 2-mercapto-3-(substituted amino)-5,6,7,8-tetrahydro-3H-
benzo[4,5]thieno[2,3-d]pyrimidin-4-ones.

The title compounds 2-mercapto-3-(substituted amino)-5,6,7,8-tetrahydro-3H-benzo[4,5]
thieno[2,3-d]pyrimidin-4-ones AS1-AS10 were obtained by the condensation of amino group of
3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one  (3) with
different aldehydes and ketones. The formation of title product is indicated by the disappearance
of peak due to 3-NH, of the starting material in IR and NMR spectra of all the compounds AS1-
AS10. The IR and NMR spectra of these compounds showed the presence of peaks due to
(N=CR'R?) carbonyl (C=0) and cyclohexyl ring. The molecular ion recorded in the mass spectra
is in agreement with the molecular weight of the compounds. Elemental (C,H,N) analysis
indicated that the calculated and observed values were within the acceptable limits (x 0.4%).
Characterization data of the title compounds is represented in Table 1.
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Table 1. Characterization data of 2-mercapto-3-(substituted amino)-5,6,7,8-tetrahydro-3H-
benzo[4,5]thieno[2,3-d]pyrimidin-4-ones

Comp.  Mol. formula Mol. Wt*.  Mp,°C  Yield % Calculated/Found, %
Code
C H N
AS1 C14H17N30S; 307 235-237 81 54.69 5.57 13.67
54.65 5.59 13.61
AS2 C19H17N30S; 367 213-214 73 62.10 4.66 11.43
62.17 4.68 11.47
AS3 C1gH17N30S; 355 259-261 77 60.82 4.82 11.82
60.83 4.79 11.87
AS4 C1sH14N40,S; 382 261-263 72 56.52 3.68 14.64
56.57 3.63 14.71
AS5 C17H15N30S; 341 197-199 81 59.79 4.42 12.31
59.76 4.43 12.34
AS6 C17H14N30S,Cl 375 268-270 76 54.31 3.75 11.17
54.30 3.79 11.19
AS7 C17H14N30S,Cl 375 214-216 74 54.31 3.75 11.17
54.36 3.72 11.23
AS8 C17H14N403S; 386 266-268 79 52.83 3.65 14.49
52.86 3.62 14.56
AS9 C17H14N403S; 386 277-279 72 52.83 3.65 14.49
52.81 3.63 14.45
AS10 C23H19N30S, 417 283-285 79 66.16 4.59 10.06

66.19 4.63 10.11

®Molecular weight determination by mass spectral analysis

The biological screening results revealed that all the test compounds (AS1-AS10) showed
significant analgesic activity (Table 2). Compound AS1 with N-3-aliphatic substituent showed
good activity, when it was replaced by araliphatic group (compound AS2 and AS3) leads to
retaining in activity. Placement of aryl group at N-3 (compounds AS4, AS5 and AS10) results in
decreasing activity. Placement of electron withdrawing group at N-3 aryl ring (compounds AS6-
AS9) results in further decrease in activity. Compound 3-sec-butylideneamino-2-mercapto-
5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one (AS1) emerged as the most active
analgesic agent and it is more potent when compared to the reference standard diclofenac
sodium.
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Comp. Dose Percent Analgesic activity
code (mg/kqg) 05h 1h 2h 3h
AS1 10 46 +1.05" 50+1.397 59 +2.36 42 +1.32
20 63+1.217"  66+1527 72+1427" 50+1.39"
AS2 10 38+1.39 39+1.627  45+143" 35+1.62°
20 49 +1.42"7 54+1717  59+1.62° = 41+131
AS3 10 43 +1.46 46 +1.377  48+1517 38+1.67
20 56+ 1.17 57 +1.82" 66+1.67 46+156
AS4 10 37+1.46 39+1.47 45 + 1.47" 30+1.52
20 49 + 1,537 49+136°  57+1.28" 38+1.38"
AS5 10 33+1.41 36 +1.48" 44+ 1.23" 29+ 145
20 48+1.29" 50+1.62°  55+1.38" 40+ 1.25
AS6 10 31+1.73" 37+1.66 38+ 1.38" 33+1.62
20 43 +1.37" 46 +1.427 46+1.727 40 +1.38"
AS7 10 35+1.46 38+ 1.27" 39+1.82 29 +1.27
20 42 +1.28" 45+1.187 45 +1.26°  39+1.13
AS8 10 31+1.35 35+1.27 39+ 1.31° 27+1.16
20 42 +1.32 49+1.237 50156 35+1.42
AS9 10 33+1.51" 36+1.19° 42 +1.52" 34+1.19
20 40 + 1.37" 45+ 1427  46+1.81 39+1.67
AS10 10 32+1.48 39+1.29 44 + 1.57 36+1.64
20 41 +1.23" 49+1.827  53+1.31" 42 + 156"
Control 2+0.35 6+ 0.49 4+0.59 4+ 0.91
Diclofenac 10 37+1.69 43+1.4277 45+0927 33+0.96"
20 46 +0.95 55+ 1.16" 62 +1.49" 39+1.13"

Each value represents the mean + SD (n=6).
Significance levels *p<0.5, **p<0.01and ***p<0.001 as compared with the respective control

The anti-inflammatory activity data (Table 3) indicated that all the test compounds protected

rats from carrageenan-induced

inflammation.

The compound 3-sec-butylideneamino-2-

mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one (AS1) showed more
potent anti-inflammatory activity and compounds AS2 and AS3 showed equipotent anti-
inflammatory activity when compared to the reference standard diclofenac sodium.
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Table 3. Anti-inflammatory activity (carrageenan induced rat paw oedema method)

Comp. Dose Percent Protection

code (mg/kg) 0.5h 1h 2h 3h
AS1 10 39+1.65  41+1527  45+1.15" 35+1.32
20 47+1.427 56+1.36 614127 46 +1.38"
AS2 10 33+1.63  37+1.38 40 +1.46 34+1.26
20 46+1.417 53+1.83° 58+1.297 38+1.51
AS3 10 37+1.83°  37+146 42 +1.57 33+1.57
20 47+135° 55+1297° 59105 34+1.16
AS4 10 32+ 136  38+1.30 40 +1.26" 28 +1.93"
20 41+1.627 46+129°  55+1527 37+1.26
AS5 10 30+1.73°  34+1.15 37+1.93 31+1.07
20 38+1.17  45+1.097  48+1.07 37+ 1.27
AS6 10 29+129°  34+1.18 37+1.38" 34+1.29
20 37+1.16  43+1937  49+1.17" 37+1.06°
AS7 10 33+145  33+1.29 34+152 30+1.32
20 37+132° 38+126  45+1.07 38+1.26
AS8 10 31+1.67  36+1.31 36+1.32 33+1.61
20 36+1.36  43+142° 52+139" 39 +1.53"
AS9 10 30+1.25  35+1.81 38+1.27 26+1.15
20 39+1.37  43+1417  48+1917 27 +1.37
AS10 10 33+1.72° 37+1.63 39+1.62 35+1.48"
20 39+1.39° 48+137° 51+1.317 38+1.60°
Control 51 +0.29  6.1+0.27 5.7 +0.32 3.2 +0.51
Diclofenac 10 32+0.63°  38+1.58 39 197" 33+0.93"
20 45+1.617 52+0.927" 6041527 42 +1.36"

Each value represents the mean + SD (n=6). Significance levels *p<0.5, **p<0.0land
***p<0.001 as compared with the respective control

The ulcer index of the test compounds (Table 4) reveals that the compounds AS6-AS9
possessing electron-withdrawing groups exhibited higher ulcer index than the other test
compounds. The high ulcer index score for these compounds may be due to the suppression of
the prostaglandin synthesis.
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Table 4. Ulcerogenicity index

Cmp.Code Ulcerindex  Comp.Code  Ulcer index

AS1 0.61+0.26" AS7 0.83+0.31"
AS2 0.65+0.23" AS8 0.86+0.27"
AS3 0.73+0.29" AS9 0.81+0.23*
AS4 0.64+0.23" AS10 0.74+0.26"
AS5 0.69+0.26" Control 0.15+0.32
AS6 0.91+0.23" Aspirin 1.73+0.41"

Each value represents the mean + SD (n=6). Significance levels *p<0.05 and **p<0.01 as
compared with the respective control

In our earlier studies®® we observed that the presence of alkyl groups exhibited more
analgesic and anti-inflammatory activities over aryl groups at the N-3 position. Hence in the the
C-2 position also we made a substitution in such a way to increase lipophilicity of the molecule.
The placement of such a group enhanced the analgesic and anti-inflammatory activities. To
compare the increase in activity we have taken the average of all the readings of reaction time
noted for each compound for each pharmacological activity. The most active compound of the
C-2 phenyl series showed 43% analgesic and 36% anti-inflammatory activity (Fig 1, 1)°, whereas
the C-2 methyl series lead molecule showed 50% analgesic and 44% anti-inflammatory activity
(Fig 1, 11)’. Introduction of sulfur atom at C-2 position in the above series i.e. by placing methyl
thio group at C-2 position showed 54% analgesic and 43% anti-inflammatory activity (Fig 1,
111)°. The results of the analgesic and anti-inflammatory activities of the present series showed
that enhancement of activity (56% analgesic and 46% anti-inflammatory activity). Interestingly
these compounds showed negligible ulcer index unlike other Non Steroidal Anti-inflammatory
Drugs (NSAID's), Hence this series could be developed as a novel class of analgesic and anti-
inflammatory agents. However further structural modification is planned to increase the
analgesic and anti-inflammatory activities with the decreased ulcerogenic index.

Experimental Section

General Procedures. Melting points were determined in open capillary tubes on a Thomas
Hoover apparatus and are uncorrected. IR spectra were recorded in KBr on a Shimadzu FT-IR,
8300 spectrometer (cm™), mass spectra on a MASPEC msw 9629 mass spectrometer at 70 eV
and 'H NMR spectra on Varian 300 MHz spectrometer, using tetramethylsilane as internal
standard. Elemental analyses were performed on Carlo Erba 1108. The 2-amino-3-carbethoxy-
4,5,6,7-tetrahydrobenzothiophene 1, was prepared as per the procedure described by Gewald and
Schinke.
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Synthesis of 2-methylsulfanylthiocarbonylamino-4,5,6,7-tetrahydro-benzo[b]thiophene-3-
carboxylic acid ethyl ester (2) To a vigorously stirred solution of 2-amino-3-carbethoxy-
4,5,6,7-tetrahydrobenzothiophene (1) (4.5 g, 0.02 mol) in dimethyl sulphoxide (10 ml) at room
temperature, carbon disulphide (1.98 g, 0.026 mol) and aqueous sodium hydroxide (1.2 ml, 20
mol solution) were added simultaneously over 30 min, then the mixture was allowed to stirr 30
min more. Dimethyl sulphate (2.5 g, 0.02 mol) was added drop wise to the reaction mixture with
stirring at 5-10°C, it was further stirred for 2 h and poured into ice-water, the solid obtained was
filtered, dried and recrystallized from ethanol. Yield = 85%, m.p. 135-137 °C. IR: 3210 (br, NH),
1690 (vs, C=0,), 1060 (s, C=S,) cm™. 'H-NMR (CDCls): & 1.41-1.83 (m, 8H, (CH.)J), 2.01 (t,
3H, COOCH,CHj3), 2.43 (s, 3H, SCH3), 4.11 (g, 2H, 2-COOCH,CH3), and 7.30 (s, 1H,
NHCSSCHs, D,O exchangeable); **C-NMR (CDCls): & 15.6, 18.5, 21.9, 28.1, 37.3 (2C), 61.3,
129.2, 134.8, 136.5, 144.4, 164.3, 197.5; MS (m/z): 315 (M"); Anal. Calcd. for C13H;7NO,Ss: C,
49.51; H, 5.44; N, 4.47. Found: C, 49.49; H, 5.42; N, 4.51.
3-Amino-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-one (3). To
a solution of 2 (3.15 g, 0.01 mol) in ethanol 30 ml was treated with hydrazine hydrate (4.3 g,
0.01 mol, 99%) and refluxed on a water bath until the methylmercaptan evolution ceases (8 h).
After cooling, the solid obtained was filtered, dried and recrystallized from ethanol-acetone
mixture. Yield= 75%, m.p. 251-252 °C. IR: 3300, 3200 (br, NH;), 2550 (m, SH), 1680 (vs,
C=0) cm’; H-NMR (CDCl3): & 1.52-1.91 (m, 8H, (CH,)s), 3.24 (s, 1H, SH, D.O
exchangeable), 5.42 (br s, 2H, NH,, D,O exchangeable); *C-NMR (CDCls): § 22.8, 28.5, 37.1
(2C), 134.7, 138.2, 145.1, 146.3, 160.5, 169.7; MS (m/z): 253 (M"). Anal. Calcd. for
C10H11N30S;,: C, 47.47; H, 4.38; N, 16.68. Found: C, 47.40; H, 4.33; N, 16.66.
3-sec-Butylideneamino-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]
pyrimidin-4-one  (AS1). A mixture of 3-amino-2-mercapto-5,6,7,8-tetrahydro-3H-
benzo[4,5]thieno[2,3-d]pyrimidin-4-one 1.0 gm (0.004 mol) and ethyl methyl ketone 0.3 ml
(0.004 mol) in glacial acetic acid was refluxed for 25 h. The reaction mixture was poured into
ice water. The solid obtained was recrystallized from ethanol, yield =81%, mp 235-237° C; IR
(KBr) (cm™): 2543 (m, SH), 1685 (vs, C=0), 1616 (vs, C=N); *H-NMR(CDCls) : § 0.92-1.51
(m, 8H, (CH2)4), 1.71 (q, 2H, CHZCH?,), 2.14 (t, 3H, CH2CH3), 2.30 (S, 3H, CHg), 351 (S, 1H,
SH, D,0 exchangeable); *C-NMR (CDCls): & 8.9, 17.5, 21.3, 22.4, 28.4, 37.2 (2C), 133.2,
136.8, 143.8, 144.8, 157.7, 165.1, 172.3. Similarly the compounds AS2-AS10 were synthesized.
2-Mercapto-3-(3-phenyl-allylideneamino)-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]
pyrimidin-4-one (AS2) IR (KBr) (cm™): 2537 (m, SH), 1689 (vs, C=0), 1614 (s, C=N); 'H-
NMR (CDCl3): 6 1.02-1.60 (m, 8H, (CH,)4), 3.41 (s, 1H, SH, D,O exchangeable), 6.03 (s, 1H,
CH), 6.51 (s, 1H, CH), 6.94 (s, 1H, CH), 6.91-7.23 (m, 5H, Ar-H); **C-NMR (CDCls):  22.4,
28.6, 37.2 (2C), 120.7, 128.2 (2C), 128.9 (2C), 130.1, 134.2, 135.7, 136.9, 138.6, 144.8, 146.9,
155.8, 164.2, 172.9.
2-Mercapto-3-(1-phenyl-ethylideneamino)-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]
pyrimidin-4-one (AS3) IR (KBr) (cm™): 2541 (m, SH), 1675 (vs, C=0), 1615 (s, C=N); 'H-
NMR (CDCls): & 1.10-1.62 (m, 8H, (CH,)), 2.02 (s, 3H, CHs), 3.41 (s, 1H, SH, DO
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exchangeable), 7.32-7.71 (m, 5H, Ar-H); *C-NMR (CDCls): § 19.6, 22.4, 28.7, 37.2 (2C), 129.4
(2C), 131.2 (2C), 132.1, 132.9, 133.3, 135.4, 144.7, 145.6, 157.2, 164.7, 172.3.
2-Mercapto-3-(2-0xo-1,2-dihydro-indol-3-ylideneamino)-5,6,7,8-tetrahydro-3H-
benzo[4,5]thieno[2,3-d]pyrimidin-4-one (AS4) IR (KBr) (cm™): 2535 (m, SH), 1675 (vs,
C=0), 1611 (s, C=N); *H-NMR (CDCls) : & 1.02-1.81 (m, 8H, (CH,).), 3.31 (s, 1H, SH, D,O
exchangeable), 7.82-8.24 (m, 4H, Ar-H), 8.51 (s, 1H, NH, D,O exchangeable); *C NMR
(CDClg): 6 22.1, 28.4, 37.3 (2C), 122.4, 124.1, 125.6, 131.4, 133.2, 133.9, 135.7, 139.1, 144.8,
145.9, 157.4, 162.3, 165.8, 172.5.
3-(Benzylidene-amino)-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]
pyrimidin-4-one (AS5) IR (KBr) (cm™): 2549 (m, SH), 1683 (vs, C=0), 1617 (s, C=N); 'H-
NMR (CDCls) : 6 0.80-1.32 (m, 8H, (CH>)4), 3.63 (s, 1H, SH, D,0O exchangeable), 6.51 (s, 1H,
CH), 7.31-7.82 (m, 5H, Ar-H); **C-NMR (CDCls): § 22.7, 28.3, 37.3 (2C), 129.6 (2C), 130.1
(2C), 131.9, 132.2,133.1, 136.4, 144.7, 145.3, 156.4, 164.2, 172.1.
3-[(2-Chloro-benzylidene)-amino]-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-
d]pyrimidin-4-one (AS6) IR (KBr) (cm™): 2545 (m, SH), 1680 (vs, C=0), 1620 (s, C=N); *H-
NMR (CDCIs) : 6 0.91-1.23 (m, 8H, (CH>)4), 3.62 (s, 1H, SH, D,O exchangeable), 6.63 (s, 1H,
CH), 7.32-7.81 (m, 4H, Ar-H); *C NMR (CDCl,): & 22.3, 28.2, 37.5 (2C), 127.7, 130.4, 131.9,
132.7,133.9 (2C), 135.6, 137.3, 144.6, 145.9, 156.9, 165.2, 172.5.
3-[(4-Chloro-benzylidene)-amino]-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-
d]pyrimidin-4-one (AS7) IR (KBr) (cm™): 2532 (m, SH), 1685 (vs, C=0), 1622 (s, C=N); *H-
NMR (CDCI5) : 6 1.21-1.70 (m, 8H, (CH>)4), 3.41 (s, 1H, SH, D,O exchangeable), 6.60 (s, 1H,
CH), 7.91-8.23 (m, 4H, Ar-H); *C NMR (CDCls): & 21.9, 28.0, 37.3 (2C), 127.5, 130.0, 131.8,
132.4,133.5 (2C), 135.6, 137.9, 145.1, 146.2, 156.6, 165.2, 172.2.
2-Mercapto-3-[(2-nitro-benzylidene)-amino]-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-
d]pyrimidin-4-one (AS8). IR (KBr) (cm™): 2530 (m, SH), 1676 (vs, C=0), 1618 (s, C=N); 'H-
NMR (CDCls): 6 1.03-1.81 (m, 8H, (CHy)4), 3.51 (s, 1H, SH, D,0 exchangeable), 6.71 (s, 1H,
CH), 7.52-7.81 (m, 4H, Ar-H); *C NMR (CDCls): & 21.8, 28.9, 36.9 (2C), 125.5, 128.4, 131.5,
133.4, 134.2, 136.3, 137.5, 145.8, 146.7, 149.9, 156.2, 165.7, 172.2.
2-Mercapto-3-[(4-nitro-benzylidene)-amino]-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]
pyrimidin-4-one (AS9). IR (KBr) (cm™): 2535 (m, SH), 1683 (vs, C=0), 1633 (s, C=N); *H-
NMR (CDCl3): 6 1.31-1.84 (m, 8H, (CH,)4), 3.60 (s, 1H, SH, D,O exchangeable), 6.73 (s, 1H,
CH), 7.53-7.81 (m, 4H, Ar-H); *C NMR (CDCl,): & 22.1, 28.5, 37.8 (2C), 124.9, 128.7, 131.3,
133.8, 134.7, 137.9, 145.9, 146.7, 146.9, 149.9, 156.9, 165.8, 172.9.
3-(Benzhydrylidene-amino)-2-mercapto-5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]
pyrimidin-4-one (AS10). IR (KBr) (cm™): 2545 (m, SH), 1674 (vs, C=0), 1619 (s, C=N); ‘H-
NMR (CDCls3) : 8 0.92 -1.53 (m, 8H, (CH)4), 3.51 (s, 1H, SH, D,O exchangeable), 7.24-8.12
(m, 10H, Ar-H); *C NMR (CDCl5): & 22.6, 28.5, 37.3 (2C), 130.4 (2C), 130.9, 132.7, 133.0,
133.5, 133.9, 157.6, 133.4, 136.4, 139.5, 143.8, 144.9, 145.9, 146.3, 152.6, 156.9, 165.2, 172.9.
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Pharmacology

The synthesized compounds were evaluated for analgesic, anti-inflammatory and ulcerogenic
activities. Student t-test was performed to ascertain the significance of all the exhibited activities.
The test compounds and the standard drugs were administered in the form of a suspension (1%
carboxyl methyl cellulose as vehicle) by the same route of administration. Each group consisted
of six animals. The Institutional Animal Ethics Committee approved the protocol of the animal
studies.

Animals. The animals were procured from the Tetrex Biological Center, Madurai, India, and
were maintained in colony cages at 25 +2°C, relative humidity of 45-55%, under a 12h light and
dark cycle; they were fed standard animal feed. All the animals were acclimatized for a week
before use.

Analgesic activity. Test for analgesic activity was performed by tail-flick technique using
Wistar albino mice (25 - 35 gm) of either sex selected by random sampling technique. ***2
Diclofenac sodium at a dose level of 10 mg/kg and 20 mg/kg was administered orally as
reference drug for comparison. The test compounds at two dose levels (10, 20 mg/kg) were
administered orally. The reaction time was recorded at 30min, 1, 2 and 3h after the treatment,
and cut-off time was 10 sec. The percent analgesic activity (PAA) was calculated by the

following formula,
T-T
pAA = | —2—1 | x 100
lO—Tl

where T, is the reaction time (s) before treatment, and T, is the reaction time (s) after treatment.
Anti-inflammatory activity. Anti-inflammatory activity was evaluated by carrageenan-induced
paw oedema test in rats.® Diclofenac sodium 10, 20 mg/kg was administered as a standard drug
for comparison. The test compounds were administered at two dose levels (10 mg, 20 mg/kg).
The paw volumes were measured using the mercury displacement technique with the help of a
plethysmograph immediately before and 30 min, 1, 2 and 3h after carrageenan injection. The
percent inhibition of paw oedema was calculated using the following formula

Percent inhibition | = 100[1- (a-x)/ (b-y)]

where x is the mean paw volume of rats before the administration of carrageenan and test
compounds or reference compound (test group), a is the mean paw volume of rats after the
administration of carrageenan in the test group (drug treated), b is the mean paw volume of rats
after the administration of carrageenan in the control group, y is the mean paw volume of rats
before the administration of carrageenan in the control group.

Evaluation of ulcerogenicity index. Ulceration in rats was induced as described by Goyal et
al.** Albino rats of wistar strain weighing 150-200 g of either sex were divided into various
groups each of six animals. Control group of animals were administered only with 10% v/v
Tween 80 suspension intraperitonially. One group was administered with Aspirin
intraperitoneally at a dose of 20 mg/kg once daily for three days. The remaining group of
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animals was administered with test compounds intraperitoneally at a dose of 20 mg/kg. On
fourth day, pylorus was ligated, animals were fasted for 36 h before the pylorus ligation
procedure. Four hours after the ligation, animals were sacrificed. The stomach was removed and
opened along with the greater curvature. Ulcer index was determined by the method of Ganguly
and Bhatnagar.®

References

o Uk w

10.
11.
12.
13.
14.
15.

Alagarsamy, V.; Meena, S.; Revathi, R.; Vijayakumar, S.; Ramseshu, K. V. Pharmazie
2003, 58, 4.

Alagarsamy, V.; Thangathirupathy, A.; Mandal, S. C.; Rajasekaran, S; Vijayakumar, S.;
Revathi, R.; Anburaj, J.; Arunkumar, S.; Rajesh, S. Indian J. Pharm. Sci. 2006, 68, 108.
Abdel-Rahman, A. E.; Bakhite, E. A.; Al-Taifi, E. A. J. Chin. Chem. Soc. 2002, 49, 223.
Chambhare, R.V.; Khadse, B. G. Eur. J. Med. Chem. 2003, 38, 89.

Santagati, N. A.; Caruso, A.; Cutuli, V. M. C.; Caccamo, F. Farmaco 1995, 50, 689.
Alagarsamy, V.; Solomon V.R.; Vanikavitha, G.; Paluchamy, V.; Ravichandran, M.; Sujin
A.A.; Thangathirupathy, A.; Amuthalakshmi, S.; Revathi, R. Biol. Pharm. Bull. 2002, 25,
1432.

Alagarsamy, V.; Murugananthan, G.; Venkateshperumal, R. Biol. Pharm. Bull. 2003, 26,
1711.

Alagarsamy, V.; Rajesh R.; Meena, R.; Vijaykumar, S.; Ramseshu, K. V.; Anandakumar
T.D. Biol. Pharm. Bull. 2004, 27, 652.

Alagarsamy, V.; Muthukumar, V.; Pavalarani, N.; Vasanthanathan, P.; Revathi, R. Biol.
Pharm. Bull. 2003, 26, 557.

Gewald, K.; Schinke, E.; Bottcher, H. Chem. Ber. 1966, 99, 94.

Kulkarni, S. K., Life Sciences. 1980, 27, 185.

Amour, R. E.; Smith, D. L. J. Pharm. Expt. Therap. 1941, 72, 74.

Winter, C. A.; Risely, E. A.; Nu, G. N. Proc. Soc. Exp. Biol. 1982, 111, 544.

Goyal, R. K.; Chakrabarthi, A.; Sanyal, A. K. Planta medica 1985, 29, 85.

Ganguly, A. K.; Bhatnagar, O. P. Canadian. J. Physilo. Pharmacol. 1973, 51, 748.

ISSN 1424-6376 Page 159 ®ARKAT




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


