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Abstract

Interaction of thiophene enamino ester la,b with the acid chloride of p-tolyl
sulphonamido-N-acetic acid derivatives 2a-c afforded the corresponding amide derivatives
respectively 3a-f. Hydrazinolysis of 3a-f with hydrazine hydrate yielded 4a-f. Diazotization
of la then coupling with different amines gave 6a,b. compounds 7a,b was afforded when
diazonium chloride of p-toludin or enamino thiophene 3-carboxylate (5) was reacted with
compound 1a. Air oxidation of 6a yielded 8. Coupling was carried out with different amines
compounds where 5 yielded 9a,b. According to Gewald method 11a-b was prepared from
reaction of 10a,b with malononitrile, From 11a,b we can prepare compounds 13, 14a-c, 15a-c
16a,b, 17a,b, 18, 19 and 20.

The structure of these compounds was confirmed by infrared, mass, H-NMR spectra the
biological activity of some compounds were discussed and found to be active.

Introduction

Many thienopyrimidine derivatives have been found to posses
a wide span of medical activities including antihistaminic), antitumour®®,
antibriltatory® and hypoglycemic®. Furthermore, diverse biological properties had
been shown to be associated with numerous thienopyrimidine and
thiazolothienopyrimidine comprising hypnolic®, antiviral®” and plant bactericidal
affects®"

The aromatic rings and a side chain with a basic sulphonamide are the essential
pharmacophoric activity of several thienopyrimidine derivatives.

Results and Discussion

The thiophene amide derivatives (3a-c) were obtained from the reaction of
thiophene enamino ester®® with the acid chloride derivatives of p-
tolylsulphonamide-N-acetic acid (2a-c).
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Compounds (3a-f) were confirmed by

shown in (Table 1).

The reaction of the amide derivatives (3a-f) with hydrazine hydrate in n-butanol
affected cyclization to afford the desired derivatives of N-amino theino [2,3-d]

pyrymidin-4- (3H)-one (44-f)-

elemental analysis and spectroscopic
evidences. Infrared spectra revealed absorption bands for NH and C=0 group as
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Structure (4a-f) were supported by elemental analysis (Table 3) and spectral data

(Table 2).

Azo thiophene derivatives have been found
biological activities™*'?. So compound (1a)
diazotized (5) and coupled with different aromatic

to posses good medicinal and
enamino thiophene ester was
amines namely p-toluidine or f3-

naphthylamine in presence of acetic acid to give 0- aminoarylazo derivatives (6a,b)
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Structure of (6a,b) were supported by spectroscopic data and elemental analysis
(Table 3).

When the diazonium chlorides of p-toluidine or enamino thiophene-3-ethylester
(5) were reacted with enamino thiophene ester (1a) in presence of pyridine, it
afforded N-arylazo thiophene derivatives (7a,b).

W) RN=NCI H.C COOEt
a pyridine | |! H
H,C” >g” N —||\|1
(7a,b) N-R

a)R=—C,H,CH, -p
H,C COOEt

b) R= ]
Hy S

The structure of (7a,b) were established according to spectroscopic and
elemental data (Table 3).

The o-aminoaryl (6a) derivative on subsequent air oxidation in presence of a
cupric salt yielded 2-N-(4,5 dimethyl thiophen-2-yl) benzo-1,2,3-triazol derivative

(8)13-
Cu(OAc), H,C COOEt
—
R
H.C
N —
(8) CH
On the other hand, when the coupling was carried out between diazonium salt (5)
and different phenols (p-cresol and resorcinol) in presence of pyridine the dye
derivatives  2-(1-hydroxy-4-methylphenyl or 1,3-dihydroxyphenyl azo) -4,5-
dimethyl thiophene-3-carboxylate ester (9a,b) were obtained.
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a) Ar=C,H,CH,-p a,p) R,
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Structure of (9a,b) were confirmed by spectroscopic and elemental data.
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As an extension for the synthesis of the target compound (3-amino
thienopyrimidine derivatives) the author focused on incorporating 2-aminothiophene
3-carbonitrile derivative (11a,b) with different reagents in the hope of obtaining
compounds with different application.

Thus compound (11a,b) were obtained in good yield by reacting methyl 1,2,3,4-
tetrahydrocarbazyl ketone™ or methyl ethyl ketone (10a,b) with malononitrile and
elemental sulfur in presence of morpholine as Gewald method reported®®.

O
L (N g T oN
R™ “CH, + CH, S, I
CN  base p>g Nk,
(10)
(11)
rR=(Jr | L0 T ) .R,=
2 ©\H Q) R @NI +Ry;=H
H
b) R = C,H, b) R,=R,=CH,

Structure of (11a,b) were supported by spectroscopic and elemental data.

Interestingly bis derivative (13) was obtained by refluxing of 3-carbonitrile
(11b) with formamide for 24 hours. The reaction proceeded via the self
nucleophilic attack to form intermediate (12) which then formed the adduct
derivative (13).

Hy CN  NH, s __cH,
[ + | base
(b) N
H,C C=NNH, ¢ CH,
[ |
HC “s™°N cI CH,
NH,
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NH
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Similarly, thiophene enamino-3-carbonitrile (11b) reacted with acid chloride to

give the corresponding amide derivatives (14a-c).
H.C
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Structure of derivatives (14a-c) were elucidated by IR, mass spectra and
analytical data.

Similarly, interaction of cyanoamide derivatives (14a-c) with hydrazine hydrate
in butanol caused cyclization to give 3-N-amino thieno [2,3-d] pyrimidin-4-imino

derivative (15a-c).
NH
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The structures of (15 a-c) were established by IR, mass spectra and correct
analytical data.

On the other hand, when (11b) was allowed to condense with different aldehydes
namely 3,4,5-trimethoxybezaldehyde or N,N dimethyl-aminobenzaldehyde, it gave
Schiff’s bases (16a,b).
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Additionally when compounds (16a,b) were subjected to active methylene as
malonoitrile, it underwent nucleophilic attack to yield the corresponding 4-amino-6-
(aryl)-2,3-dimethyl-thieno [2,3-b] pyrimidin-5-carbonitrile through the formation of
intermediate of Michael adduct which then cyclized and aromatized via loss one
molecule of hydrogen cyanide to give (17a,b). On the other hand compounds
(17a,b) were also obtained directly by refluxing compound (11b) with benzylidine
malononitrile in presence of triethylamine.
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Structures (17a,b) were elucidated by correct elemental analysis and spectral
data.

As an extension of these synthesis, Acetylation of carbonitrile derivatives (11a)
with acetic anhydride consumed one mole of acetic anhydride to afford N-acetyl
thiophen-3-carbonitrile derivative (18)



38 NADIA A. M.M. SMEISS. et al.,

N
H
11,) S NH, (18

S~ "NHCOCH,

)

On the other hand, reaction of (11b) with phenyl isothiocyanate in presence of
pyridine gave N,N-dithioamide derivative (19).
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N
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19
(19) S

Structure of (19) was confirmed by elemental and spectroscopic evidences.

Additionally condensation of (11b) with ethylcyanoacetate in pyridine as basic
medium, consumed two moles of ethylcyanoacetate to give carboxamide derivative
(20).

H3C CN C NH
| + NCCH,COOCH, pyridine
e 2 2 COCHZCN

“COCH,CN
11 2
(11p) (20)

Experimental

Melting points were uncorrected and were determined on a Stuart melting point
apparatus. Elemental analyses were determined on a perkin Elmer, 240 (micro-
analyses) Microanalytical laboratory, Cairo ,university, Giza, Egypt. IR spectra were
recorded on a Shimadz 440 Infrared Spectrophotometer (Shimadzu) Japan using
KBr technique . '"H NMR Spectra were recorded on a BRUKER Proton NMR-
Advance 300(300MHz)in DMSO-dg as a solvent , using tetra-methylsilane (TMS) as
internal standard and chemical shift(6)in ppm. Mass spectra were run on HP
MODEL MS -5988.
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Synthesis of 1-(4,5-dimethyl-3-carboxylate thiophen-2-carboxamido —2-yl) -1-
methylmethyl or (2-methyl propyl or ethyl propyl)-4-methyl benzene
sulphonamide. (3a-c) and Synthesis of 1-(4,5,6,7-tetrahydrobenzo-3-carboxylate
thiophen-2-carboxamido —-2-yl) -1-methylmethyl or (2-methyl propyl or ethyl
propyl)-4-methyl benzene sulphonamide. (3d-f).

A mixture of p-tolyl-sulphonamido-N-1-(methyl or isopropyl or 2-butyl) acetyl
chloride (0.01 mole) and Ethyl-(2-amino-4,5-dimethyl-thiophen-3-carboxylate (1a)
(0.01 mole) or Ethyl-(2-amino-4,5,6,7-tetrahydro-benzothiophen)-3-carboxylate
(1b) (0.01 mole) in dry diethylether was stirred vigorously for 12 hrs. The light
brown solids were separated off, filtrated after evaporated of diethylether and
recrystalized from ethanol to give (3a-c) and (3d-f) Table (3).

Compounds (3a-f) were confirmed by elemental analysis and spectroscopic
evidences. Infrared spectra revealed absorption bands for -NH and C=0 groups as
shown in (Table 1).

Mass spectrum of (3a) exhibited a molecular ion peak at m/z 424 (M*,30.02%),
379 (M'-3CHs) and other significant peak at 199 (100%), 153 (75%). Mass
spectrum of (3d) exhibited a molecular ion peak at m/z 452 (M*, 37%), 363 [M*-88
(COOC,H5 + CHjs], with base peak at 199. Mass spectrum of (3d) exhibited a
molecular ion peak at m/z 452 (M*, 2.5%) and other significant peak at 450 (32.4%),
368 (1%) and a base peak at 199. *"HNMR spectrum of (3b) in (CHCI;) showed
signals at 6 1.4-2 (m, 8H, tetrahydrobenzo), 2.4 (s,3H,CHs-toluene-), 2.7 (d.d, 3H,
CHs-CH),4 (t, 3H, CH5 (ester )), 4.5 (g, 2H, CH, (ester) ), 5.2 (q, 1H, CH), 7.3 (m,
4H, Ar.H), 7.8 (s,1H,NH), 4.7 (s, 1H, OH, enol form). Mass spectrum of (3e)
exhibited a molecular ion peak at m/z 478 (M*, 36%) with a base peak at 225. Mass
spectrum of (3f) exhibited a molecular ion peak at m/z 492 (M", 30%) with a base
peak at 225.

Table(1):
Compound Vmax. fom
3a 3147 (NH), 2977 (CH-aliphatic), 1658 (C=0).
3b 3186 (NH), 2962 (CH-aliphatic), 1651 (C=0).
3c 3448 (NH), 2970 (CH-aliphatic), 1651 (C=0).
3d 3139 (NH), 2931 (CH-aliphatic), 1658 (C=0).
3e 3201 (NH), 2931 (CH-aliphatic), 1651 (C=0).
3f 3263 (NH), 2931 (CH-aliphatic), 1666 (C=0).
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Synthesis of N-[1-(3-amino-5,6-dimethyl-4-oxo-thieno-[2,3-d] pyrimidin -2-yl) 2-
methyl methyl or (2-methyl propyl or 2-ethyl propyl)]-4-methyl benzene
sulphonamide (4a-c) and N-[1-(3-amino-5,6,7,8-tetrahydrobenzo-4-oxo-thieno-
[2,3-d] pyrimidin -2-yl) 2-methyl methyl or (2-methyl propyl or 2-ethyl propyl)]-4-
methyl benzene sulphonamide (4d-f).

To solution of (3a-c) (0.01 mole) or (3d-f) (0.01mole)in n-butanol hydrazine
hydrate (0.03 mole) was added, the mixture was refluxed for 8hrs. Filtered off
washed with ethanol and recrystalized from ethanol to give (4a-c) and (4d-f) Table
(3).

Structures (4a-f) were supported by elemental and spectral data. Infrared spectra
revealed absorption bands for NH,/NH and C=0 groups as shown in Table Il. H-
NMR spectrum (DMSO) of (4a) showed signals at 6 1.1 (d, 3H, CH;—CH), 1.4, 2.1,
2.4 (3s, 9H, 3CHj3) 5.2 (m, 1H,CH-), 7.0, 7.2 ( 2 dd, 4H, Ar-H), 8.2 (br. s, 1H, NH).
Mass spectrum of (4b) revealed molecular ion peak of M* at m/z 420 (M*, 8%), and
other significant peaks at 377, 265, 222 with base peak at 91.

'H-NMR spectrum of (4b) revealed signals at & 8.1 ppm (2s, 6H, 2CHs), 2 (s,
3H, CHj; (toluene), 2.4 (s, 6H, 2CH3), 5 (m, 1H, CH, isobutyl) 5.5 (d, 1H, CH-NH),
6.8-7.5 (2 dd, 4H, Ar-H), 7.8-8 (br-s,3H,NH/NH,). *"H-NMR spectrum (DMSO) of
(4c) revealed a signals at & 0.6-0.8 (2s, 6H, 2CH3), 1.4 (t, 3H, CH3), 1.8 (s, 3H,
CHg), 2.3 (s, 3H, CHs), 2 (m, 1H, CH) 2.3 (5,3H,CH3), 4.4 (d, 1H, CH), 7.2-7.7 (2d,
4H, ArH), 8.4 (s, 2H, NH,). Mass spectrum of (4d) exhibited a molecular ion peak at
418 (M*, 11%), and 263 (M ( SO~C¢H,-CH3 ) , and other peak at 155 with a base
peak at 91.

Mass spectrum of (4f) exhibited a molecular ion peak at 460 (M*, 1%), 458 (M*—
2%) and other significant peak at 384, 250, 227 with a base peak at 206.

Table(2):
Compound Vpmax fom
4a 3301, 3209 (NH,/NH), 2916 (CH-aliphatic), 1666 (C=0)
4b 3301, 3224 (NH,/NH), 2962(CH-aliphatic), 1674 (C=0)
4c 3306, 3222 (NH,/NH), 2960 (CH-aliphatic), 1670 (C=0)
4d 3402, 3301 (NH,/NH), 2923 (CH-aliphatic), 1651 (C=0)
4e 3294, 3170 (NH,/NH), 2854 (CH-aliphatic), 1651 (C=0)
4f 3325, 3186 (NH,/NH), 2923 (CH-aliphatic), 1666 (C=0)

Ethyl-2-(2-aminoarylazo-1-naphthyl or 2-aminoarylazo-1-methylphenyl -4,5-
dimethyl thiophen-3-carboxylate ester (6a-b).

Ethyl-2-amino-4,5-dimethyl thiophen-3-carboxylate ester (1a) (0.05 mole) was
dissolved in solution of conc. hydrochloric acid (10 ml) with vigorous stirring and
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cooling, cold solution of sodium nitrite (0.05 mole) was added gradually. The
reaction mixture stirred for 2hrs at (0-5°C). The clear diazonium salt solution was
slowly added to (0.05 mole) of p-toluidine or B-naphthylamine in acetic acid (50 ml)
at 0°C, then further stirring for 5hrs. The dye formed was filtered, washed with
water, dried and recrystalized from ethanol to give (6a,b) Table (3).

Structure of (6a,b) were supported by elemental analysis and spectroscopic data.
Infrared spectrum of (6a) showed the presence of absorption bands at 3342, 3232 for
NH, group and a band at 1778 for ester group. Infrared spectrum of (6b) showed
absorption bands at 3400, 3248 (NH,) 2978 (CH-aliphatic), 1716 (C=0) group, ‘H-
NMR spectrum (DMSOQO) of (6a) revealed signals at 6 1 ppm (t, 3H, CH; ester), 1.3
(m, 6H, 2CHj5 thiophene), 1.9 (s, 3H, CH; — toluene), 4.2 (m, 2H, CH, ester), 7-7.5
(m, 3H, Ar-H), 8.4 (s,2H, NH,).

Ethyl-2-(N-aryl azo-3,4-dimethyl thiophen-3-carboxylate (7a,b)

The clear diazonium salt solution p-toluidine (0.05 mole) or ethyl-2-amino-4,5-
dimethyl thiophen-3-carboxylate ester (5) (0.05 mole) was slowly added to ethyl-2-
amino-4,5-dimethyl thiophen-3-carboxylic ester (1a) (0.05 mole) in (20 ml) pyridine
at (0-5)°C, then further stirring for 5hrs. The dye was filtered, washed with water
dried and recrystalized from ethanol to give (7a,b) Table (3).

The structures of (7a,b) were established according to spectroscopic and
elemental analysis. Infrared spectrum of (7a) showed absorption band at 3308 (-
NH), 1670 (C=0). Infrared spectrum of (71,) showed absorption band at 3424 (NH),
1718 ( O-C=0) of ester group. Mass spectrum of (7b) showed a molecular ion peak
at m/iz 410 (M*, 20%) and base peak at 197. *H-NMR spectrum (DMSO) of (7a)
revealed a signal at & 1.1 (t, 3H, CHj ester), 1.3 (m, 6H, 2CHs-thiophene), 2.1 (s,
3H, CHs-toluene), 4.2 (m, 2H, CHy), 7-7.6 (m, 4H, Ar-H), 8.6 (s, 1H, NH).

Synthesis of 2-N-(3-carboethoxy-4,5-dimethylthiophen-2-yl)-5-methyl benzo-[d]-
1,2,3-triazol (8).

A mixture of (6a) (0.01 mole) and cupper acetate (0.01 mole) in
diethylformamide (20 ml) were refluxed for 4hrs. The reaction mixture was acidified
with HCI, washed with water and filtered, recrystallized from ethanol to give (8),
Table (3).

The structure of derivative (8) indicated by the disappearance of NH, group and
presence of ester group at 1718.
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Ethyl-2-(1-hydroxy-4-methylphenyl ~ or  1,3-dihydroxy  phenyl)  azo-4,5-
dimethylthiophen-3-carboxylate ester (9a,b).

Ethyl 2-amino-4,5-dimethyl thiophen-3-carboxylate ester (1a) (0.05 mole) was
dissolved in solution of conc. hydrochloric acid (10 ml) with vigorous stirring and
cooling, cold solution of sodium nitrite (0.05 mole) in 10 ml water was added
gradually. The reaction mixture stirred for 2hrs at 0-5°C. The clear diazonium salt
solution was slowly added to (0.05 mole) of p-cresol or resorcinol in pyridine (20
ml) at 0°C further stirring for 5hrs. The dye formed was filtered, washed with water
dried and recrystallized from ethanol to give (9a,b) Table (3).

Structures of derivatives (9a,b) were confirmed by the spectroscopic and
elemental analysis data. Infrared spectrum of (9a) showed a broad band at 3318 (OH
group), 2980 (CH-aliphatic), 1700 (o-c=0) Infrared spectrum of (9b) revealed
absorption band at 3362 (OH group), 2980 (CH-aliphatic), 1704, (0-c=0) ."H-NMR
spectrum (DMSO) of (9a) showed signals at 61 (t, 3H, CHj ester), 1.2 (m, 6H,
2CHj3), 2.1 (s, 3H, CH3), 4.2 (m, 2H, CH,), 6.6-7.1 (2dd, 3H, Ar-H), 8.5 (s, 1H, OH),
'H-NMR spectrum (DMSO) of (9b) revealed & at 1.3 (br.m, 9H, 3CH3), 2.2 (s, 3H,
CHa), 4.3 (m, 2H, CH,), 7.2 (m, 3H, Ar-H), 8.1, 8.9 (2s, 2H, 20H).

Synthesis of 2-amino 4-(4,5,6,7-tetrahydrocarbazyl)-thiophen-3-carbonitrile (11a).

Mixture of methyl-1,2,3,4-tetrahydrocarbazyl ketone (0.01 mole), malnonitrile
(0.01 mole), elemental sulphure (0.01 mole) and morphline (5ml) in ethanol (15ml)
were refluxed for 4hrs. The solid obtained was filtered and recrystalized from
ethanol as brown crystals (11a), Table (3).

Structures of (11a,b) were supported by spectroscopic and elemental analysis
data.

Infrared spectrum of (11a,b) showed absorption bands at 3408, 3320, 3208
(NHy/NH), 2206 (C=N). Mass spectrum of (11a) exhibited a molecular ion peak at
m/z 293 (M", 10%), Infrared spectrum of (11b) showed absorption bands at 3363,
3218 (—-NHy), 2930 (CH-aliphatic), 2222 (C=N), Mass spectrum of (11b) exhibited a
molecular ion peak at m/z 152 [ (M*+1) 100%], 'H-NMR spectrum (DMSO) of
(11b) revealed signales at 1.9, 2.1 (2s, 6H, 2CH3), 6 6.8 (s, 2H, NH,).

Synthesis of 2-[(2-amino-4,5-dimethyl thiophen-3-yl) imidoyl amino]-4,5-dimethyl
thiophen-3-carboxamidine (13).
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Compound (11b) (0.01 mole) in formamide (25ml) was refluxed for 24hrs. the
reaction mixture allowed to stand at room temp., filtered and reycrystalized from
ethanol to form compound (13) as dark brown crystals Table (3).

The structure of (13) was confirmed by correct analytical and spectral data.
Infrared spectrum indicated the absence of cyano group and presence of NH,/NH
group at absorption bands at 3430,3322, 3132cm™. Mass spectrum exhibited a
molecular ion peak at m/z 320 (M*-1, 10%), 260 (M*~ 4CHs) and other peaks at
216, 144,

Synthesis of 1-(4,5-dimethyl-3-carbonitrile thiophen-2-carboxamido -2-yl) -1-
methylmethyl or (2-methyl propyl or ethyl propyl)-4-methyl benzene
sulphonamide. (145.¢)

A mixture of compound (11b) (0.01 mole), p-tolyl sulphonamide N-(methyl or
isopropyl or 2-butyl) acetyl chloride in diethylether stirred vigorously for 12 hrs.
The brown solids were separated off, filtrated after evaporating diethylether and
recrystalized from ethanol to give (14a-c), (Table 3).

The structure of derivatives (14a-c) were elucidated by the correct analytical
data. Infrared spectrum of (14a) showed absorption band at 3194 for -NH group,
2924 for —CH aliphatic, a band at 2192 which indicated the presence of C=N group
and finally band at 1686 due to the presence of C=0 group. Also, infrared spectrum
of (14b,c) indicated the presence of NH- group at 3236, 3226, and absorption bands
at 1682, 1694 for C=0 group. Mass spectrum of (14a) exhibited a molecular ion
peak at m/z 377 (M*, 25%), 222 (M*—H3C—-C¢H,-SO,), and other peaks at 153 and
91. Mass spectrum of (14b) showed a molecular ion peak at m/z 406 (M™ + 1, 50%)
and other significant peaks at 332, 225 with abase peak at 180. Mass spectrum of
(14c) exhibited a molecular ion peak at m/z 418 (M*-1), 405 (M*-CH;), and other
significant peaks at 226, 152.

Synthesis of N-[1-(3-amino-5,6-dimethyl-4-oxo-thieno-[2,3-d] pyrimidin -2-yl) 2-
methyl methyl or (2-methyl propyl or 2-ethyl propyl)]-4-methyl benzene
sulphonamide (155-¢)-

To solution of (14a-c) (0.01 mole) in n-butanol, hydrazine hydrate (15ml , 0.03
mole) was added, the mixture was refluxed for 8hrs. Filtered off washed with
ethanol and crystalized from ethanol to give (15a-c) Table (3).

The structures of (15a-c) were demonstrated by IR, mass and correct analytical
data. Infrared spectrum (15a) showed the disappearance of cyano group which found
in the parant compound and appearance of bands at 3338, 3276, (NH,). Infrared
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spectrum of (15b) showed abroad band at 3410, 3334, 3246 (NH/NH,),
disappearance of C=N. group. Mass spectrum of (15b) exhibited a molecular ion
peak at 420 (M* + 1), 377 (M'—CH(CHs),) with other significant peaks at
222,155,91. Infrared spectrum of (15c) showed absorption bands at 3355, 3263
(NH/NH,) with disappearance of C = N group.

Synthesis of 2-N-[3,4,5-trimethoxy phenyl or N,N-dimethyl phenyl amino
ethylidene-4,5-dimethyl thiophen-3-carbonitrile (16a,b)

A mixture of compound (11b) (0.01 mole) and different aldehydes (e.g.:3,4,5-
trimethoxybenzaldehyde or N,N-dimethyl-p-aminobenzalde-hyde) (0.01 mole) in
ethanol (20 ml) and drops of triethylamine was refluxed for 6hrs. After cooling and
acidification with HCI, the ppt is washed with H,O and recrystalized from ethanol to
give (16a,b), Table 3.

The structure of (16a,b) were confirmed by the disappearance of —NH, bands
and presence of cyano group in infrared spectra. Infrared spectrum of (16a) showed
no absorption band for —-NH,, 2222 for C=N group.

Synthesis  of  4-amino-2,3-dimethyl-6-(3,4,5-trimethoxyphenyl ~ or  N,N-
dimethylaminophenyl) thieno[2,3-b] pyridin-5-carbonitrile (17a,b).

A mixture of (11b) (0.01 mole) and different arylidine derivative (e.g.: 3,4,5-
trimethoxy benzylidine malononitrile or N, N-dimethyl-p-amino benzylidine
malononitrile) (0.01 mole) in ethanol (20 ml) in presence of T.E.A. (5 ml) was
refluxed for 6-8 hrs, after cooling and acidification with HCI, the ppt formed was
collected by filteration, washed with H,O and recrystallizated from ethanol to give
(17a,b), Table (3).

Structures of (17a,b) were elucidated by correct elemental analysis Table 3.
Infrared spectra revealed the presence of -NH, and C=N group. Infrared spectrum of
(17a) showed absorption bands at 3304, 3212, (NH;), 2926 (CH-aliphatic), 2926
(CH-aliphatic), 2220 (C=N). Infrared spectrum of (17b) revealed absorption bands
at 3306, 3212 (NH;), 2926 (CH-aliphatic), 2218 (C=N). Mass spectrum of (17a)
exhibited a molecular ion peak at m/z 369 (M*, 50%). *H-NMR spectrum (DMSO)
of (17a) revealed the signals at 2.2 (s,3H, CH3), 2.5 (s, 3H, CHjs), 3.5 (s, 6H,
20CHj3), 3.9 (s, 3H, OCHg), 7.3 (d, 2H, Ar-H) 7.9 (s,1H,NH;). Mass spectrum of
(17b) showed a molecular ion peak at m/z 322 (M*, 20%).
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2-N-acetyl-4-(1,2,3,4-tetrahydrocarbazyl) thiophen-3-carbonitrile (18).

Compound (11a) (0.01 mole) in acetic anhydride (20 ml) was refluxed for 4-hrs.
The reaction mixture allowed to cool at room temperature, filtered and recrystalized
from ethanol to give (18). Compound (18) was obtained 60% yield as pale brown
crystals Table (3).

Infrared spectrum (18) showed bands at 3422, 3232 (2-NH), 2913 (CH-
alliphatic), 2222 (C=N), 1700 (C=0). Mass spectrum showed a molecular ion peak
at 335 (M*, 8%), and other peaks at 287, 229 and 77,

2-N,N-diphenyl thioamido-4,5-dimethyl thiophen-3-carbonitrile (19).

A mixture of compound (1b) (0.01 mole) and phenyl isothiocyanate (0.01 mole)
in pyridine (25 ml) were refluxed for 8 hrs. the reaction mixture was acidified with
HCI, washed with H,O then filtered, crystallized from ethanol to give (19), as dark
crystals (Table 3).Infrared spectrum showed absorption band at vma 3334cm™ (-
NH), 2922 (CH-aliphatic), 2212 (C=N), 1242, 1216 (C=S) Mass spectrum revealed
a molecular ion peak at m/z 422 (M*, 10%) 407 (M*~CHys), 287 (CS-NHCgHs) with
abase peak at 77.

2-N,N-dicyanoacetyl-amino-3-carboxamido-4,5-dimethyl thiophene (20)

A mixture of compound (11p) (0.01 mole) and ethylcyanoacetate (0.02 mole) in
pyridine (20 ml) was refluxed for 12 hrs. after cooling and acidification with HCI,
ppt is washed with H,O and recrystalized from ethanol to give (20) , as dark
crystalles Table (3).

The structure of (20) was supported with correct elemental analysis and spectral
data. Infrared spectrum showed a broad band at 3448, 3328 (NH, group), 2928 (CH-
aliphatic), 2216,2216 (C=N), 1654, 1716 (C=0O groups), Mass spectrum of (20)
illustrated a molecular ion peak at 304 (M*, 25%) with a base peak at 151.

Pharmacological Studies

Analgesic activity

The hot plate method (Jacobs and Bossowki)™® was used for studying the
analgesic activity 42 rats of both sexes were divided into 7groups, six rats each. one
of these groups was kept as control while 5 of these groups given 10 mg /kg of the
different compound the last group given 5 mg Novalgin After treatment , Rats were
placed in hot plate (U Go Basil E ) at 50 C°. The reaction time was measured at 1
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and 2 hours. The results were calculated, statistically analysed and compared with
these of control group using student t- test.

Anti convulsant effect of the tested compounds were determined according to
Vemadakis"” and wood burgy Electrical stimulation was applied to the rat ear using
master schocker ( E ct unit U Go. Basile) . Groups of animals received 10 mg / kg of
each of the tested compound. Carbamazapin was used as positive control . percent
increase in voltage (mA) required to induce an electric shock in treated animals as
compared to the control group was taken as a measure of anticonvulsant activity.

Anti inflammatory effect (carrageenan induced rat paw edema)

This effect was determined according to the method, described by Winter et
al®®. Rats were divided into seven groups each of six rats , paw oedema was
induced by injecting 0.1 ml of 1% solution of sterile carrageenan Lambda in saline
into right hind paw of the rat. The rats received vehicle (1 ml saline / 100 gin) or the
tested compounds 10 mg / kg of each orally one hour before carrageen an injection.
Four hours after the carrageen an injection paw volume (ml) was measured with a
plethysmometer (21025 comerio (Av) Italy) . Results are expressed as a percent

change from control values.
vol. of right paw — vol. of left paw
x 100

vol. of left paw

Analgesic Effect (Hot Plate)

Mean values of the reaction time after
Compound Dose mg/kg. treatment
1hx+SE. 2hx+SE.
Control 1 ml saline 62.5+6.5 66.5+4.2
4a 10 54.0+3.3 56.0 +5.1
4b 10 96.7 + 3.4** 58.8 +4.2
4c 10 106.2 + 2.9** 92.2 + 4.7**
4d 10 90.5 + 7.1** 88.7 +5.8%*
4e 10 76.2 + 3.1** 48.0+15
Novalgin 5 120 + 1.7*** 126 + 1.5%**

* Significant at P< 0.05 vs control group
** Significant at P< 0.01 vs control group

*** Significant at P< 0.001 vs control group
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Electric convulsive threshold in adult male rats after
administration of single oral dose (10 mg/kg)

Electric convulsive threshold (mA)
60 min
Comp Dose % 120 min x + % 180 min %
X+ S.E.
increase S.E. increase | x+ S.E. | increase
Control -- |25+04 -- 3.2+0.2 -- 27+0.2 --
4a -- |5.8+0.6%| 132 4.7+0.7* 46.9 35+05 29.6
4b -- |5.6+0.6%| 124 4.8+0.6 50 3.7+04 370
4c -- |5.0+0.6*%*| 100 3.3+0.3 3.1 3.8+0.3 40.7
4d -- |43.+0.7* 72 3.3+0.3 3.0 38+05 40.7
4e - |35+06 40 28+0.2 -125 [3.6+05 33.3
Carbamazapin | 100 (7.8 +0.8**| 212 |81+0.8**| 153.1 |82+0.7| 203.7

* Significant at P< 0.05 vs control group
** Significant at P< 0.01 vs control group

Acute anti-inflammatory effect of the tested compounds on carrageen an induce
rat paw aedema

% oedema m + S.E.
Dose Edema
Comp . % edema % edema o
Mg/kg lh/sign. | 2h o 3h inhibiti
inhibition inhibition
on
1ml |57.3+5.1 0 50.6 +6.0 -- 40.4 +4.9 --
Control .
saline
4a 10 21.2+ 2.2%** 62 18.5 +1.9*** 63.4 252 +25* | 376
4b 10 14.842.1%** 74.2 23.5 +3.3*** 53.6 28.0 +3.4 30.7
4c 10 21.342.5%** 62.8 28.7 +3.7*** 43.3 441425 9.2
4d 10 10.9+4.1%** 81.0 31.5 +1.8*** 37.7 33.2+25 17.8
4e 10 20.3+1.9*%* 64.6 32.6 +0.5* 35.6 43.2 +4.0 6.9
Carbamazapin 20 10.4+1/9*** 81.8 10.5 +1.0*** 79.2 9.2+1.1 77.2

*  Significant at P< 0.05 vs control group.
*** Significant at P< 0.001 vs control group.
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Table (3)

Comp. | M.P. Yield % Molecular Analysis % Required/Found
No. (€ colour formula C H N S
3a 166 40% Ci1oH24N205S; 5375 [ 5.69 | 6.59 15.10

Brown (424.51) 53.77 5.70 | 6.62 15.12
30 170 43% Ca1H2sN205S; 5573 [ 6.23 | 6.19 14.16
Brown (452.51) 5575 [ 6.25 | 6.21 14.18
3 140 47% Ca2H30N205S; 56.63 | 6.48 | 6.00 13.74
Brown (466.50) 56.65 | 6.50 | 6.02 13.76
3d 190 46% Ca1H2sN205S; 5598 | 5.81 | 6.21 14.23
Brown (450.54) 56.00 583 | 6.23 14.25
2 170 48% Ca23H3oN205S; 57.72 6.31 | 5.85 13.39
Brown (478.55) 57.74 6.33 5.87 13.41
3f 140 50% C2sH32N205S; 58.51 6.54 | 5.68 13.01
Brown (492.58) 5853 [ 6.56 | 5.70 13.03
Aa 180 30% C17H20N403S; 52.02 5.14 14.27 16.33
White (392.47) 50.04 5.16 14.29 16.35
b 185 33% C1oH24N403S; 54.26 5.75 13.32 15.24
White (420.52) 54.28 5.77 13.34 15.26
4c 165 37% Ca0H2sN403S; 55.27 6.03 12.89 14.75
White (434.52) 55.29 6.05 12.91 14.77
ad 220 36% Ci19H22N403S; 54.52 529 | 13.38 15.32
White (418.48) 54.54 531 13.40 15.34
s 190 38% Ca1H26N403S; 56.48 5.86 12.54 14.35
White (446.53) 5650 | 5.88 | 1256 | 14.37
A 174 40% Ca22H2sN403S; 5736 | 6.12 | 12.16 13.92
White (460.56) 5738 | 6.14 | 1218 | 13.94
6a 140 75% C16H1sN30,S 6054 | 6.03 | 13.24 10.10
Reddish (317.39) 6056 | 6.05 | 13.26 10.13
&b 150 74% C1oH19N30,S 64.56 541 11.89 9.07
Brownish red (353.42) 64.58 5.43 11.91 9.09
7a 130 75% C16H1sN30,S 6054 | 6.03 | 13.24 10.10
Orange (317.39) 6056 | 6.05 | 13.26 10.12
7 145 74% Ci1H2sN30,S; 52.79 5.66 | 10.26 15.65
Violet (409.50) 52.81 5.68 | 10.28 15.67
8 290 90% C16H17N30,S 6093 [ 543 | 13.32 10.16
Brown (315.37) 6095 | 545 | 13.34 10.18
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Table 3 cont.
9 160 75% Ci16H18N203S 60.36 5.69 8.80 10.07
a reddish blue (318.36) 60.38 5.71 8.82 10.09
ob 165 74% C15H16N20,S 56.24 5.03 8.74 10.08
Reddish (320.34) 56.26 5.05 8.76 10.10
60% Cy7H15N3S 69.59 5.15 14.32 10.92
1lla 200
Brown (293.37) 69.61 5.17 14.34 10.94
80% Ci14H19NsS, 52.30 5.95 21.78 19.94
13 >300
Dark brown (321.44) 52.32 5.97 21.80 19.96
14 190 40% C17H19N3 O3S, 54.09 5.07 11.13 16.98
a Yellowish brown (377.43) 54.10 5.09 11.15 17.01
42% C19H23N303S, 56.27 5.71 10.36 15.81
14y 224 .
Yellowish brown (405.51) 56.29 5.73 10.38 15.83
43% CaoH25N303S; 57.25 6.00 10.01 15.28
14, 200
Brown (419.53) 57.27 6.02 10.03 15.30
40% Cy7H21Ns0; S; 52.15 5.40 17.89 16.37
154 240 )
White (391.49) 52.17 5.42 17.91 16.39
42% C19H25Ns0,S, 54.39 6.00 16.69 15.28
15y 270 .
White (419.54) 54.41 6.02 16.71 15.30
15 260 43% C20H27Ns0,S, 55.40 6.27 16.15 14.78
¢ White (43357) 5542 | 620 | 1617 | 14.80
80% C17H18N205S 61.79 5.49 8.47 09.70
164 160
pale green (330.36) 61.81 5.51 8.49 09.72
70% Ci6H17N3S 67.81 6.04 14.82 11.31
16y, 170
Brown (283.37) 67.83 6.06 14.84 11.33
75% C19H19N303S 61.76 5.18 11.37 08.67
17,4 190
Green (369.42) 61.78 5.20 11.39 08.68
74% CigH1gN4sS 67.05 5.62 17.37 09.94
17b 200
Brown (322.41) 67.07 5.64 17.39 09.96
18 210 60% C19H17N50S 68.03 511 12.52 09.55
Pale brown (335.1) 68.05 5.13 12.54 09.57
70% CuHisN4sS 59.68 4.29 13.25 22.76
19 >300
dark brown (422.56) 59.70 431 13.27 22.78
80% Ci13H12N405S 51.31 3.97 18.41 10.53
20 >300
dark brown (304.31) 51.33 3.99 18.43 10.55
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