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ABSTRACT

Pyrimidinthione (3) and pyridinthione derivative (4) are obtained fromthe
reaction of enamine (1) with benzoyl isothiocyanate. Condensation of
compound (3) with ethyl acetate afforded quinoxaline derivative (6).
pyridinothiothiazole (7) was prepared by the reaction of compound (4)
with sodium hypochloride. Alkylation of compound (4) with chloro acetic
acid yielded thienopyridine (9). Condensation of 4 with diethyl oxalate
afforded pyridopyridine derivative (11). heterocyclo condensation of
benzylidene cyanoacetamide derivative and enamine (1) yielded
hydroxypyridene (12). Addition of benzylidene malononitrile to enamine
(1) yielded 4H-pyridone (13). Compound (1) was reacted with potassium
isothiocyanate affording oxathiazol (15) and with ethyl cyano acetate
afforded pyridinone derivative (16). The structures of the new products
were confirmed on the basis of elemental and spectral data. Some of the
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synthesized compounds were screened as antibacterial and antifungal.
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INTRODUCTION

B3-B-Enaminonederivatives*? useful syntheticpre-
cursorg’®* andtheir utilisationin organic synthesisis
of great interes*213 dueto the presence of the nucleo-
philic character of the enamine moiety and the e ectro-
philic character of theenone moiety.

RESULTSAND DISCUSSION

When enamine (1) was allowed to react with
benzoylisothi cyanate efforded theacycdlic compound (2).
cyclization of compound (2) wasachieved by refluxing
indcholic sodium hydroxideto afford pyrimidinthione
(3) viatheattack of nucleophilic nitrogento the elec-

trophilic carbonyl group. Also pyridinthione (4) wasa so
obtained viatheattack of nucleophlilcenaminic carbon
to the carbonyl group (scheme1).

Condensation of acetyl pyrimidinthione(3) with ethyl
acetateinthepresenceof triethylamine(TEA) afforded
guinoxaline (6) presumably via the formation of
nonisolable ester derivative (5) that undergo intramo-
lecular cyclocondensation affording (6). (Scheme 2,
Scheme 3 and Scheme 4)

Thereaction of pyridinthione(4) with sodium hypo
chloride NaOCl in the presence of NaOH /NH,OH
afforded thiazol opyridinederevative (8) presumably via
theformation of nonisol able sulfenamide (7) followed
by intermolecular cycd odehydration. Alkylation of com-
pound (4) with chloroacetic acid yielded thienopyridine
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derivative (9). Condensation of acetyl pyridine(4) with  viatheester (10) that undergo hydrolysisfollowed by
diethyl oxdateafforded pyridopyridinederivative(11) decarboxylation.
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Baseinduced heterocycl oaddition of benzylidene
cyano acetamide derivative and enamine (1) yielded
hydroxypyridine 12. While addition of benzylidene
malononitrileto enamine (1) yielded 4-H- pyridine (13)
instead of amino cyanopyridine 14. Enamine (1) was
reacted with potassiumisothiocyanatein the presence
of bromineto produce oxathiazol derivative (15). Con-
densation of enamine (1) with ethyl cyanoacetate pro-
ducespyridinone (16).

ANTIMICROBIALACTIVITY

Thedifferent synthetic compoundsweredissolved
a aconcentrationof 200 mg/ 10ml indimethyl foramide
(DMF) inorder to obtain afinal concentration of 10
mg/ 1 ml. Czepak Dox mediaused for cultivation of
fungal species. Themedium was seeded with different
fungal species. After solidification of mediaon plates,
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make poresin agar with cup porer (10 mm) diameter.
Then 0.1 ml of concentration (10 mg/ 1 ml) of the
different synthetic compoundswastransferred into the
well. Dimethyl foramide (DM F) wasused asacontrol.

—= Pyl Peper

The plates were incubated for 5 days at 30 °C. The
inhibition zoneformed by thetested compounds against
the particular test fungd strain determined asthe anti-
fungal activitiesof thedifferent tested compounds.
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Aloopfull of thegiven bacterial strain wasinocu-
lated into 25ml of N-broth (Nutrient Broth) and incu-
bated for 24 hrs. in an incubator at 30 °C in order to
activatethe bacterial strain. Apetri-dish of 15cmdi-
ameter wasfilled with 100 ml of nutrient agar media
Inocul ation was performed by the Pour-plate tech-
nique. 0.2 ml of the activated strain wasinocul ated
into themediawhen it had reached atemperature of
4045 °C. The complete procedure of the ditch
preparation wasdonein alaminar airflow to maintain
strict sterileand aseptic condition. Themediawasal-
lowed to solidify. After solidification of themedia, a
pore was made in the mediawith the hel p of a cup-
borer (10 mm) and then 0.1 ml of concentration (10
mg / 1 ml) of the different tested compounds was
transfered into thewell. Di methyl foramide (DMF)
was used asacontrol. The plateswereincubated for

24 hrs. at 30 °C. The inhibition zone formed by the
synthetic compounds against the particul ar test bacte-
rial strain determined the antibacteria activitiesof the
different tested compounds*4

It clearly observed from the obtained data in
TABLE 1, compound (7) and (13a) showed higher
antibacterial activity against Gram (+ve) (Bacillus
subtilis) and weak activity against (Escherichiacoli)
Gram (-ve) usingwell diffusionmethod*? . Compounds
(13b), (15), (3), (12), (4), (9), (6), (10) and (16) were
showed weak and moderate activity against Gram
(+ve) and Gram (-ve). For antifungal activity, it was
observed that most of the tested compounds have no
antifungal activity against (Asperigillusaryzea) and
moderate activity against (Fusarium oxysporum), as
showninTABLE 1.
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TABLE 1 : Antimicrobial activity of the compounds
considered
Compound* ** Microor ganisms
Escherichia Bacillus Aspergillus Fusarium
Cdli Subtilis  Oryzae  Oxysporum
3 4 15 -
4 10 20 10 16
6 5 25 2
7 5 26 16
9 5 18 15 10
10 11 10 15 8
12 18 22 8
13a 5 26 15
13b 15 18 11
16 8 20 4 11
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EXPERIMENTAL

General

Meélting pointsareuncorrected and wererecorded
on Buchi 510 apparatus. IR spectrawererecorded as
KBr disks on a perkin-Elmer 383 spectrometer and
FTIR-spectrometer Nicolet, impact 400.'H -NMR
spectrawas recorded on aVarian Mercury Plus-400
or Bruer-300.

1-(1, 4-Dihydro-6-methyl-1, 2-diphenyl-4-thioxo-
pyrimidin-5-yl) ethanone (3)
To amixture of compound (1) (0.01 mole) and
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benzoylisothi ocyanate (0.01 mole) in dry acetone (20
ml) isadded upon stirring for two hours at room tem-
perature. The separated solid isboiled in NaOH fil-
trated, dried and crystallized from aceticacidto give
ydlow crystasof 3. M.p. 310-312. IR ((cm?, v): 3052,
1706, 1608, 1588, 1366 (Ar,C=0, C=C, C=N, CH,);
'H NMR (DM SO-d6, 6, ppm): 7.25-7.52(m, 10H,
ArH), 2.45-2.54(2s, 6H, 2CH,). Anal. Calcd for
(C,H,N,0OS, 320.1): C, 71.22; H, 5.03; N, 8.74.
Found: C, 71.02; H, 4.96; N, 8.96.

1-(1, 2,5, 6-Tetrahydro-6-phenyl-4-(phenylamino)-
2-thioxopyridin-3-yl) ethanone(4)

To amixture of compound (1) (0.01 mole) and
benzoylisothiocyanate (0.01 mole) in dry acetone (20
ml) isadded upon stirring for two hours at room tem-
perature. The separated solid isboiled in NaOH fil-
trated, The separated solid formed upon acidification
with HCI (10 ml, 20%) and dilution with water isfil-
tered, dried and crystallized from benzeneto givelight
ydlow crystdsof (4). M.p.166-168. IR (cnm?, v): 3423,
3175, 1692, 1610, 1588, 1313 (NH, Ar, C=0, C=C,
C=N, CH,); "H NMR (DM S0-d6, 3, ppm): 9.62, 8.94
(2s,2H, 2NH), 7.16-7.42 (m, 10H, ArH), 2.45-2.53
(2s,6H,2CH,). And. Cacdfor (C H,N,OS, 322.4):
C, 70.78; H,5.63: N, 8.69. Found: C, 70.72: H, 5.34:
N, 8.65.

5, 7-Dihydroxy-1,2-diphenylquinazoline-4(1H)-
thione(6)

Toamixtureof compound 3 (0.01 mole), ethyl ac-
etate (0.01 mole) and TEA (3 drop) isfused for one
hour at 120°C. Thesolid obtainediscrystalized from
aceticacidtogivebrown crystals (6). M.p. >360. IR
((cmr?, v): 3343, 3052, 1655, 1599, 1366 (OH, Ar,
C-0O, C=C, C=N, CH,); 'H NMR (DMSO-d6, s,
ppm): 12.00(2s, 2H, 20H), 7.26-7.54 (m, 10H, ArH),
4.3 (s, 1H, CH). Anal. Calcd for (C,H,,N,O,S,
346.4): C, 69.35: H, 4.07: N, 8.09. Found: C, 69.53:
H, 4.21: N, 8.15.
3-Methyl-N-6-diphenylisothiazolo[5,4-b] pyridin-
4-amine(8)

To amixture of compound (4) (0.01 mole) and
NaOCl (0.01 mole) in NH,OH / NaOH (20 ml) is
added upon stirring for four hours at room tempera-
ture. Theseparated solid formed upon acidification with
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hydrochloric acid (10 ml, 20%) and dilution withwater
isfiltered, dried and crystallized from aceticacidto give
brown crystalsof (8). M.p. >360 IR (cm?, v): 3424,
3052, 1610, 1565, 1493(NH, Ar, C=C, C=N, CH,);
'H NMR (DM SO-d6, 3, ppm): 9.74 (s, 1H, NH),
7.24-7.52 (m, 10H, ArH), 2.43 (s, 3H, CH,). Anal.
Calcd for (CH.N,S, 317.14): C, 71.90; H, 4.76;
N, 13.24. Found: C, 71.86; H, 4.73; N, 13.23.

5, 6-Dihydr o-3-methyl-6-phenyl-4-(phenylamino)-
thieno[2,3-b]pyridine-2-carboxylicacid (9)

A mixture of compound (4) (0.01 mole), chloro
acetic acid (0.01 mole) and ethoxide (0.01 mole) in
ethanol (20 ml) isrefluxed for sx hours. The separated
solid formed upon acidification with HCl (10 ml, 20%)
and dilution with water (20 ml) isfiltered, dried and
crystallized from acetic acid to give brown crystal s of
(9) M.p. 204-206. IR (cm?, v) : 3424,3274, 3052,
1680,1605,1568, 1402 (OH, NH, Ar, C=0, C=C,
C=N, CH,); '"H NMR (DMS0-d6, &, ppm) : 11.72
(s, 1H, OH), 11.14(s, 1H, NH), 7.25-7.54 (m, 10H,
ArH),4.32(s,1H,CH), 2.41 (s,3H, CH,). Ana. Cacd
for (C,H,,N,OS, 360.4). C, 72.70; H, 4.27; N, 8.48.
Found: C, 72.73; H, 4.02; N, 8.51.

5, 6-Dihydro-1,7-diphenyl-5-thioxo-1,6-naph-
thyridin-4(1H)-one(11)

A mixtureof compound (4) (0.01 mole), diethyl
oxaate (0.01 mole) and ethoxide (0.01 mole) in etha
nol (20ml) isrefluxed for Sx hours. The separated solid
formed upon acidification with HCl (10 ml, 20%) and
dilutionwithwater (20 ml) isfiltered, dried and crystal-
lized from acetic acid to give brown crystals of (11).
M.p. IR (cnm?, v) : 3190, 3052, 1692, 1637, 1593,
1366 (NH, Ar, C=0, C=C, C=N, CH,); '"H-NMR
(DM SO-d6, 6, ppm): 8.71(s,1H, NH), 7.12-7.35 (m,
10H,ArH’s), 4.84 (2s,2H, CH=CH), 4.12 (s,1H, CH).
Anal. Calcd for (C,\H,,N,OS; 330.4): C, 72.70; H,
4.27; N, 8.84. Found: C, 72.69; H, 4.13; N, 8.76.
2-Hydr oxy-4-(3-hydr oxyphenyl)-6-methyl-5-(1-
(phenylimino) ethyl)pyridine-3-car bonitrile(12)

A mixtureof compound (1) (0.01 mole) and (E)-
2-cyano-3-(3-hydroxyphenyl) acrylamide (0.01 mole)
inethanol (20 ml) isrefluxed for six hours. The sepa-
rated solid formed upon dilution with water (20 ml) is
filtered, dried and crystallized from ethanol to givebrown
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crystals of (12). M.p.210-212. IR (cm?, v): 3340,
3080, 2213, 1610, 1569, 1453(0OH, Ar, C°N, C=C,
C=N, CH,; '"H NMR (DM SO-d6, 5, ppm): 9.14 (2s,
2H, 20H), 7.21-7.54 (m, 10H, ArH), 2.41-2.52 (2s,
6H, 2CH,). And. Calcd for (C,,H,N.O,, 343.38).C,
73.45; H,4.99; N, 12.24. Found: C, 73.33; H, 4.92;
N, 12.16.

1-(1, 4-dihydro-2,6-dimethyl-1,4-diphenylpyridin-
3-yl)ethanone (13a)

A mixtureof compound (1) (0.01mole) and 2-ben-
zylidene-maononitrile(0.01mole) inethanol (20ml) is
refluxed for six hours. The separated solid formed upon
dilutionwithwater (20 ml) isfiltered, dried and crystal -
lized from ethanol to givered crystalsof (13a). M.p.
218-223. IR (cm?, 8): 3052, 1699, 1615, 1575, 1455
(Ar, C=0, C=C, C=N, CH,); *H NMR (DM SO-dé,
3, ppm): 7.21-7.42 (m, 10H,ArH’s), 5.24 (s, 4H, CH,
pyridene), 2.41-2.52 (2s, 6H, 2CH,). Anal. Calcd for
(C,H,NO, 303.4): C, 83.13; H, 6.98; N, 4.62.
Found: C, 83.06; H, 6.91; N, 4.53.
1-(4-(4-chlorophenyl)-1, 4-dihydr o-2, 6-dimethyl-
1-phenylpyridin-3-yl)ethanone (13b)

A mixtureof compound (1) (0.01mole) and 2-(4-
chlorobenzylidene) malononitrile (0.01 mole) in etha
nol (20ml)isrefluxed for sx hours. The separated solid
formed upon dilutionwith water (20 ml) isfiltered, dried
and crystallized from ethanol to givered crystals of
(13b). M .p. 234-236. IR (cm?, v):3052, 1699, 1651,
1548, 1455 (Ar, C=0, C=C, C=N, CH,); 'H NMR
(DM SO-d6, 6, ppm): 7.21-7.54 (m, 10H, ArH’s), 5.25
(s,2H,CH,), 2.42-2.51(2s,6H, 2CH,). Anal. Calcd
for (C,,H, NCIO, 337.12): C, 74.60; H, 5.97; N, 4.15.

21 20

Found: C, 74.53; H, 5.94; N, 4.23.
N-(1-(2-Imino-5-methyl-1,
yl)ethylidene)benzenamine (15)
A mixtureof compound (1) (0.0l mole), potassum
thiocyanate (0.01 mol€) and Br, in ethanol (20ml) is
dtirred for four hoursa room temperature and refluxing
for 1 hour. The separated solid diluted with water (40
ml) isfiltered, dried and crystdlized from butanol togive
brown crystals of (15). M.p. 170-172. IR (cm?, v):
3292, 3052, 1680, 1610, 1597, 1455 (NH, Ar, C=0,
C=C, C=N, CH,); '"H NMR (DMS0-d6, 5, ppm):
7.21-8, 00 (m, 6H, ArH+ NH), 2.41-2.52 (2s, 6H,

3-oxathiol-4-
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2CH,).And. Cdcdfor (C,H,,N,OS, 232.3): C, 62.24;
H,5.21; N, 12.06. Found: C, 62.36; H, 5.29; N, 12.29.

1,2-Dihydr 0-4, 6-dimethyl-2-oxo-1-phenylpyridine-
3-carbonitrile(16)

To amixture of compound (1) (0.01 mole), ethyl
cyano acetate (0.01 mole) and TEA (3 drop) isfused
for one hour at 120 °C. The solid obtained is crystal -
lized from ethanl to give brown crysta s (16). M.p.154-
156. IR (cmr?, v): 3445, 3052, 2218, 1732, 1634,
1575, 1435(Ar, C=N, C=0, C=C, C=N, CH,); 1H-
NMR (DM SO-d6, 6, ppm): 7.21-7.52 (m, 5H, ArH),
2.41-2.52 (2s, 6H, 2CH,). Anal. Calcd for
(C,H,N,O, 224.26): C, 74.98; H, 5.39; N, 12.49.
Found: C, 74.93; H, 5.21; N, 12.13.
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