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ABSTRACT

The thiosemicarbohydrazides (3a-€) prepared from the reaction of 2-[2,3-
dimethylphenyl) amino] benzocarbohydrazide (2) and aryl isothiocyanate.
Which upon condensation with malonic acid in presence of acetyl chloride
and sul phuric acid afforded 2-(2,3-dimethyl phenyl amino)-N-(4,6-di oxo-3-
(aryl substituted)!-2-mercaptotetra- hydro pyrimidine-1-(2H)-yl) benzamide
(4a-€) and 5-[2-(2, 3-dimethylphenyl amino) phenyl]-N—(aryl substituted)-
1,3,4-thiadiazol e-2-amine (5a-€), respectively. Thepurity of the compounds
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was checked by TLC. All newly synthesized compounds were character-
ized onthebasisof IR, tHNMR, mass spectral dataand elemental analysis.
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INTRODUCTION

Pyrimidinesand thiadiazolesderivativesfromacom-
ponent in number of useful drugsand are associated
with many biological, pharmaceuitica and therapeuti-
caly activities*. Therefore, pyrimidinesand thiadia
zolesderivativesareimportant synthonsto synthesis
organic chemist. Literature Survey reveal ed different
synthetic approaches for developing pyrimidines
(58 and thiadiazoles* ! ring systemsarereported. In
view of abovethisand in continuation of our research
onthesynthesisof biologically active heterocycleg'223,

The present work describesthe synthesisof some
unexplored novel condensed heterocyclic compounds.
These compoundsare expected to be associated with
interesting biologica activities. Inthe present investiga:
tion 2-[(2, 3-dimethylphenyl) amino] benzocarbo
hydrazide 2 upon condensation with aryl isocyanatein
presence of methanol wererefluxed for 4hrsto afford

thiosemicarbohydrazide (3a-€). Which upon conden-
sation with malonic acid in acetyle chloridewerere-
fluxed for 2hrs at 40°C furnished the compounds 2-
(2,3-dimethyl phenyl amino)-N-(4,6-dioxo-3-aryl-2-
mercaptotetrahydro pyrimidine-1-(2H)-yl) benzamide
(4a-€), the compound (3a-€) treated with concentrated
sul phuric acid undergo cyclisation give compounds 5-
[2-(2,3-dimethylphenyl amino) phenyl]-N-aryl-1,3,4-
thiadiazole-2-amine (5a-€). The purity of the com-
poundswas checked by TLC. All newly synthesized
compounds were characterized on the basis of IR,
HNMR, Mass spectral dataand elemental analysis.
The synthesized compoundswere studied for antimi-
crobid, anti-inflammeatory and sd ected compoundswere
screened for hypnoticsactivity.

EXPERIMENTAL

Thereagentsand solventsused for thesynthesiswere


mailto:knoubade@rediffmail.com

OCAIJ, 5(2) June 2009

Kashinath Noubade et al.

191

obtained commercidly and further purified. Themelt-
ing pointswere determined by open capillariesand are
uncorrected.

Infrared spectrawererecorded on an FTIR-8400
Shimadzu Spectrophotometer Department of Pharma-
ceutical Chemistry, Karnataka College of pharmacy,
Bidar. The'HNMR spectrawere recorded ACF 200
Supercon-Switzerland NMR Spectraphotometer. The
chemical shiftswereexpressed in ppm (deltascale).
Mass spectra were taken by using LC-MS 2010
(SHIMADZU) and the purity of the compoundswas
checked by TLC.

2-[(2,3-dimethylphenyl)amino]benzocar bohydra
zide(2)

To asolution of 2-[(2,3-dimethylphenyl) amino]
ethyl benzoate (1) (0.01mol) anhydrousacohol (50ml),
hydrazine hydrate 99% (0.3mol) and Conc. Sulphuric
acid (6-8drops) were added. Thereaction mixturewas
refluxed for 24h. The excess of solvent wasdistilled
under reduced pressure and the mixture was poured
on crushed icewith constant stirring. The solid sepa-
rated wasfiltered, washed, dried and recrystalized from
ethanol. Yield 79%, m.p 170°C, (Found C, 70.50, H,
6.67,N, 16.57 C ;H N.OrequiresC, 70.56,H, 6.71,
N, 16.46 %).

2-[2-(2, 3-dimethyl phenylamino)benzoyl]-N-(aryl
subgtituted) hydrazinecar bothioamide (3a-€)

To asolution of 2-(2, 3-dimethyl phenyl amino)
benzohydrazide (2) (0.01mol) in ethanol (40ml), aryl
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isothiocynate (0.01mol) wasadded. Thereaction mix-
turewas heated under reflux. After about 2.5h the solid
started separating and heating was continuefurther for
2.5h. Thesolid afford 2-[ 2-(2, 3-dimethyl phenylamino)
benzoyl]-N-aryl hydrazine carbothioamide (3a-€) was
collected and crystallized from suitable solvents.
Thesolventsof crystalization, m.p, percentageyidd
and d ementd andysisweresummarizedinTABLE 1.

2-(2,3-dimethyl phenyl amino)-N-(4,6-dioxo-3—
(aryl substituted)l-2-mercaptotetra- hydro
pyrimidine-1-(2H)-yl) benzamide (4a-€)

Toasolution of (0.01mol) of 2-{ 2-[(2, 3-dimethyl
phenyl) amino] benzoyl} -N-aryl hydrazine carbothio
amide (3a-€) in acetyl chloride (10ml), malonic acid
(0.02mal) wasadded. Thereaction mixturewas heated
for 6h at 40°C. Thereaction mixture was cooled and
poured into crushed ice; thesolid 2-(2, 3-dimethyl phe-
nyl amino)-N-(4,6-dioxo-3-aryl-2-mercaptotetrahydro
pyrimidine-1-(2H)-yl) benzamide (4a-€), separated
was collected and crysta lized from suitable solvents.

5-[2-(2, 3-dimethylphenyl amino) phenyl]-N-(aryl
substituted)-1,3,4-thiadiazole-2-amine (5a-€)

2-{ 2-[(2,3-dimethyl phenyl)amino] benzoyl} -N-
aryl hydrazine carbothioamide (3a-€) (0.01mol) was
added dlowly to concentrated sul phuric acid with stir-
ring at thetemperature below 0°C thetemperaturewas
maintained at 0°C for another 1h. Thereaction mixture
wasthen allowed to stand at room temperature over-
night. The contentswerewarmed to 50°C, cooled and

TABLE 1: Physical data of thesynthesized compounds

Comp. R M P Yield Molecular Solvent Rf Found (%) (calc)

no CC) (%) formula  for Cryst... value C H N

(33) CsHs 208-209 72.23 CxHx»ON,S Benzene  0.36 67.67(67.60) 5.68(5.64) 14.35(14.41)
(3b) CsH,Cl(p)  230-231 85.45 Cx,H»ON4LCIS  Ethanol 041 62.18(62.21) 4.98(4.89) 13.18(13.27)
(3c) CgH4OCH3(p) 195-197 70.63 CysH40.N,S Ethanol 0.45 65.69(65.71) 5.75(5.80) 13.32(13.41)
(3d)  CgH4,CHs(0) 248-250 68.72 CyH,4ON,4S Benzene  0.38 68.29(68.28) 5.98(5.94) 13.85(13.87)
(3e)  CeHuNO,(p) 201-204 75.27 CyH»Os5NsS Ethanol 0.43 60.67(60.71) 4.86(4.90) 16.08(16.11)
(4a) CsHs 186-189 80.54 CyHx0sN,S Ethanol 0.47 65.48(65.50) 4.84(4.88) 12.22(12.24)
(4b) CeH,Cl(p)  150-152 78.45 CusH,0sN,CIS  Ethanol 0.61 60.91(60.94) 4.29(4.19) 11.36(11.39)
(4c) CgH,OCH3z(p) 175-177 8221 CyH204N4S Ethanol 0.53 63.92(63.97) 4.95(5.00) 11.47(11.51)
(4d)  CgH.CHs(0) 210-211 75.33 CyH»O3N,S  Benzene 055 66.08(66.11) 5.12(5.19) 11.86(11.89)
(4e)  CgHuNO,(p) 180-182 69.75 CxH»OsNsS  Benzene  0.31  59.63(59.67) 4.20(4.26) 13.91(13.99)
(5a) CsHs 152-154 70.09  CyHyN,S Ethanol 0.61 77.40(77.50) 5.61(5.64) 12.31(12.64)
(5b) CsH,Cl(p)  208-210 80.36 CxHi9N,4CIS Ethanol 0.44 70.30(71.01) 4.83(4.89) 11.18(11.31)
(5¢c) CgH,OCHz(p) 165-166 70.38 CyxHxON,S Benzene  0.31 73.67(73.91) 5.30(5.00) 16.36(16.91)
(5d)  CgH4,CHs(0) 130-134 78.71  CxHxN4S Benzene 056 74.14(74.88) 5.66(5.82) 15.72(15.77)
(56) CeHuNO,(p) 175-178 80.19 CyHi190,N3S Ethanol 0.63 77.72(77.97) 5.96(6.00) 11.82(11.99)
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poured into crushed ice. Theresulting solution washeu-
tralized with diluteammoniasolution. The solid 5-[2-
(2, 3-dimethyl phenyl amino) phenyl]-N-aryl-1, 3, 4-
thiadiazole-2-amine (3a-€), separated was collected
dried and crystallization with suitable solvents.

RESULT AND DISUSSION

The synthesisof compounds (3b) asfollowed by
condensation of compound (2) with phenyl isothio
cyanates in methanol for about 2h. Furnished com-
pounds 3b in good yield. The IR spectrum of com-
pound (3b) showed bands at 3301, 3224 cm™ dueto
CONHCS / NHCS, 1662 cm due to C=0, 1587
cmdueto C=N and 1255 cm™* dueto C=Sfunctiona
groupsrespectively. The'HNMR spectrum of thecom-
pound (3b) displayed two singlet peaksat 6 2.1 and &
2.3 dueto six protons of two methyl groups of aro-
matic ring, another two singlet at 6 8.0and 6 9.1 dueto
three protons of each CONHNH and NHCS func-
tional groupsrespectively, 11 aromatic protons have
resonated asamultipletintheregion 6 6.6-7.8. Further
the structure of compound (3b) is supported by mass
spectrum exhibited amolecular ion peak at m/z 424
which aggress with its molecular weight. The other
prominent peaks are obtained at m/z 241, 194, 153,
127, 90, and 45. The spectral datawerein agreement
withit structure.

@Wu'c CHEMISTRY —

Theremaining structuresof compound (3a,c,d,e)
were prepared same as (3b) and agree with the spec-
tradata.

The compound (4a) was prepared by thereaction
of (3a) with malonic acid in acetyl chloridewerere-
fluxed for 2h at 40°C furnished the compound (4a) in
goodyidd.

The R spectrum of compound 4ashowed charac-
teristic absorption band at 3313 cmr! dueto CONH/
NH, 2923, 2856 cm! dueto CH stretching of methyl
groups (asymmetric and symmetric), 1722 cm* dueto
C=0. The *HNMR spectrum of the compound 4a
showed singal dueto 12 aromatic protons have reso-
natedintheregion d 6.6-7.4 asmultiplet. A singlet peak
absorbed at 6 8.1 due to one proton of CONH, an-
other two singlets peak absorbed at 6 4.6 and 6 4.0
due to two proton of cyclic methylene function of
pyrimidinedioneand one proton of Ph-NH-Ph, two sin-
glet at 6 2.1 and 6 2.3 due to two methyl groups of
aromatic ring. Further the structure of compound4ais
supported by mass spectrum exhibited amolecular ion
peak at m/z 458 which aggresswithitsmolecular weight.
Probably it hasundergoneinto fragmentati on after |0os-
ing -CH,CO to generate a cat ion at m/z 416
(C_H,N,0,S)" onesideanother sideloosing pyrimi-
dinethiowith phenyl moiety to generatearadica at m/
2241 (CH,.N,0)*-1H. Further undergoesfragmen-
tation by eliminating—NH and-COto get aradical at
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m/z 227 (C H,,NO)* andm/z 199 (C H, N)*respec-
tively. Findly diminating the phenyl moiety toget aradi-
cal atm/z 123 (CH, N)*. Thefragmentation pattern
supportsthe proposed structure of compound (4a). The
spectra datawerein agreement withit structure.

Theremaining structures of compound (4b,c,d,e)
were prepared same as (4a) and agree with the spec-
tradata.

When compound (3a) was treated with concen-
trated sul phuric acid undergo cydisation givecompound
(5a) ingoodyield. ThelR spectrum of compound (5a)
showed bandsat 3388cm* dueto NH stretching ,2921,

TABLE 2: Antimicrobial activity of synthesized compounds

Zone of inhibition in mm*

Cr(])(r)np Antibacterial activity Antifungal activity
) E.coli B.subtilis A.niger C.albicans

(39 15 14 15 14
(3b) 17 15 17 18

(3¢) 17 18 16 17
(3d) 13 14 13 14

(3e) 11 13 11 13

(49) 10 11 10 11
(4b) 21 19 18 16

(4c) 19 18 17 17
(4d) 12 15 12 10

(4¢) 13 12 09 12

(59) 12 10 12 10
(5b) 21 20 18 17

(5¢) 17 19 17 18
(5d) 12 11 15 11

(5e) 11 10 11 10
Control(DMF) 6 6 6 6
Ciprofloxacin 24 25 -- --
Flucanazole -- 20 20

*Bore of the diameter 6mm, standard: Ciprofloxacin and
Flucanazole
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2854 c! dueto CH stretching of methyl groups (asym-
metric and symmetric), 1740 cnr*dueto C=0, 1751
cm? due to C=C, 1456 cm™ due to CH bending of
methyl groupsand 1038 cm* dueto C-O-C functiona
groups. Its*HNM R spectrum of the compound 5adis-
playedtwosinglet a 6 2.1 and 6 2.3 dueto Six protons
of two methyl groups of aromatic ring, another singlet
at 6 4.1 dueto one proton of Ph-NH-Ph, 6 8.1 dueto
one proton of NH between thiadiazoleand phenyl as
singlet and multiplet at 6 6.8-7.4 dueto 12 protons of
aromatic hydrogen. The mass spectrum of the com-
pound (5a) exhibited amolecular ion peak a m/z 372
which aggress with its molecular weight. The other
prominent peaks are obtained at m/z 268, 223, 167,
150, 111, 77 and 48. The spectral datawereisagree-
ment withitsstructure. Theremaning structuresof com-
pound (5b,c,d,e) were prepared sameas(5a) and agree
with the spectradata

Evaluation of antimicrobial, anti-inflammatory and
hypnoticactivity

Antibacterial and antifungal activity

Thenewly synthes zed compoundswere subjected
toinvitro antimicrobia activity against by Cup-Plate
diffusion method*¥ using organismsE.coli, B.subtilis
for antibacterid activity whereas A.niger and C.albican
for antifungd activity. All thetest compoundswerepre-
pared a theconcentration of 100ug/ml indistilled DMF.
The solution of ciprofl oxacine and flucanazole were
prepared at the concentration of 100ug/ml in sterile
water asstandard sol ution for compression of antibac-
terial and antifungal activitiesand DMF wasused as

TABLE 3: Anti-inflammatory activity of compounds(4a-€) and (5a-€)

Comp Dose M ean value(ﬂ: SE) o_f oedema Per centag_e of anti_ inflammation
no R (mg/kg body volume at different intervals at different intervals
' weight) 2h 4h 2h 4h
Control (2% gum acacia) - 100 0.252(+0.009) 0.205(+0.007) - -
Standard(Phenyl butazone) - 100 0.126(+0.018) 0.036(+0.003) 50.00 82.43
(4a) CeHs 100 0.136(+0.002) 0.101(+0.002) 46.03 50.73
(4b) CsH4Cl(p) 100 0.123(+0.004) 0.099(+0.005) 51.19 51.70
(4c) CsHyN 100 0.112(+0.011) 0.092(+0.001) 55.55 55.12
(4d) CsH4NHo(m) 100 0.120(+0.009) 0.100(+0.006) 52.38 51.21
(4¢) CsHsCH, 100 0.143(+0.001) 0.113(+0.006) 43.25 44.87
(58) CeHs 100 0.153(+0.002) 0.121(+0.003) 39.28 40.97
(5b) CsH4Cl(p) 100 0.143(+0.003) 0.109(+0.004) 43.25 46.82
(5¢) CsH4N 100 0.162(+0.002) 0.129(+0.001) 35.71 37.07
(5d) CsH4NH,(m) 100 0.144(+0.003) 0.111(+0.002) 42.85 45.85
(5€) CsHsCH, 100 0.161(+0.005) 0.126(+0.009) 36.11 38.53

— @)u;am'c CHEMISTRY

Hn Tndéan g%wumé



194

Synthesis and pharmacological activities of pyrimidines and thiadiazoles

OCAIJ, 5(2) June 2009

FPull Paper ==

TABLE 4: Hypnoticactivity resultsof compounds(4a-€) and (5a-€)

Comp No. of animalsused Body Dose(mg/kg) Averageonset of Averageduration Route of
no. for each comp weight(g) body(wt) action (min) of action(min) administration
Standard
(pentobarbital) 4 20-25 45 04 34 Ip
Control . 4 20-25 No onset of action No durgnon of Per oral
(2% gum acacia) action
Test compounds 4 20-25 50 No onset of action No durgnon of Per oral
(4a-e and 5a-€) action
Test compounds 4 20-25 100 No onset of action ~ No duration of
. Per oral
(4a-e and 5a-€) action
Test compounds 4 20-95 200 No onset of action No durgmon of Per oral
(4a-e and 5a-€) action

control for both activity, theresultswere presentedin
TABLE 2.

The compounds (3b, 4b, 4c, 5b) and (5¢) shown
good antibacteria activity againgt E.coli, B.subtilisand
remaining compounds are exhibited moderate activity
againgt theE.cali, B.subtilis. Infungicidal activity the
compounds(3b,c), (4b,c), (5b) and (5¢) exhibited sig-
nificant antifungd activity against A.niger and C.albican
where asremaining compounds are exhibited moder-
ateto wesk activity against the A.niger and C.albican,
Theresultswerepresented in TABLE 2.

Anti-inflammatory activity (3a-€) and (4a-€)

Carrageenaninduced rat paw oedemamethod was
adopted to eva uate anti-inflammatory activity of some
synthesized compounds. Phenyl butazonewas used as
standard drug. Compounds (4a), (5a) and (5€) have
shown moderate anti-inflammatory activity and com-
pound have not shown any significant anti-inflamma:
tory Activity against the standard drug phenyl butazone.

Hypnoticactivity

The hypnotic activity was eval uated for some se-
lected compounds at dose of 50mg/kg, 100mg/kg and
200mg/kg body weight of an animd. Pentobarbital was
used asstandard drug. None of the compounds showed
promising hypnotic activity.
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