December 2008

@W

Trade Science Ine.

Volume 4 Issue (6-8)

CHEMISTRY
A Judian Joarnal

—  Pull Paper

OCAIJ, 4(6-8), 2008 [415-419]

Heter ocyclic compounds - Part-1 : Preparation of some s-triazine
derivatives as potential antimicrobial agents

J.M.Parmar, A.R.Parikh*
Department of Chemistry, Saurashtra Univer sity, Kalawad Road, Raj kot-360 005, (INDIA)
E-mail ; jaychem.2007@r ediffmail.com
Received: 29" September, 2008 ; Accepted: 4" October, 2008

ABSTRACT

Formation of compounds, s-triazine derivatives (6a-z, 8a-i) and (9) have
been reported from 6-p-anisyl-5-cyano-2-hydrazino-3-N-methyl-3, 4-
dihydropyrimidin-4-one (3). The compounds were evaluated in vitro for

antimicrobial activity against several microbes.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Thestriazinemoiety playsvitd rolein heterocyclic
chemigtry largely dueto thewideranging biologica ac-
tivity suchasantimaerid™ anticancer? antiulcer™, lo-
cal anaesthetid, anticonvul sant® and musclerdlaxant'®,
antimicrobial”, Jensch clamed that s-triazinederiva-
tivesare effectivein diseases dueto bacteriaand pro-
tozod®. Thesevalied findings stimulated usto prepare
s-triazinederivativesbearing pyrimidine moiety.

The starting compound 6-p-anisyl-5-cyano-2-
mercapto-3,4-dihydropyrimidin-4-one (1) was pre-
pared by reported method® compound (1) was aky-
|ated with methy! iodideto obtained (2) which on treat-
ment with hydrazine produced (3). Condensation of (3)
with cyanuric chloride furnished compound (4). Reac-
tion of (4) with different akyl/aryl aminesat 35°C tem-
peratureyielded 6-p-anisyl-5-cyano-3-N-methyl-2-
(2’-dkyl/aryl amino-4’ chloro-striazin-6’-yl hydrazino)-
3, 4-dihydropyrimidin-4-one (5), further condensation
of (5) with different akyl/aryl aminesat 110°C tem-
perature afforded corresponding 6-p-anisyl-5-cyano-
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3-N-methyl-2-(2’-adkyl/aryl amino-4’-akyl/aryl amino-
striazin-6’-yl hydrazino)-3,4-dihydropyrimidin-4-ones
(6a-2).

6-p-Anisyl-5-cyano-2-hydrazino-3-N-methyl-3,4-
dihydropyrimidin-4-one (3) (2 moles) condensed with
cyanuric chlorideto obtained (7), which on condensa-
tionwithdifferent akyl/aryl aminesgave2,4-bis(6’-p-
anisyl-5’-cyano-3’-N-methyl-3’,4’-dihydro-4’-
oxopyrimidin-2’-ylhydrazino)-6-akyl/aryl amino-s-tri-
azine derivatives (8a-i).While compound (9) (tris) ob-
tained by condensation of (7) with compound (3) at
130°C.

The congtitution of al the productswas established
by elementa analyses, IR and NMR spectral study. All
the compoundswere screened invitro for their antimi-
crobid activity against different strains of bacteriaand

fung.
EXPERIMENTAL

All themelting pointsweretakenin open capillaries
and are uncorrected. Infrared spectra(KBr) werere-
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corded on a Shimadzu-435-IR Spectrophotometer and
H PMR Spectraon Bruker Spectrometer (300 MHz)
usng TMSasaninterna reference.

6-p-Anisyl-5-cyano-2-mer capto-3, 4-dihydropy
rimidin-4-one(1)

A mixture of ethylcyano acetate (5.7g, 0.05M),
thiourea (3.8, 0.05M), p-anisaldehyde (6.8g, 0.05M),
potassium carbonate (6.9g, 0.05M) in absolute alcohol
(50 ml) was refluxed for 12 hrs. and cooled. The
precipitate was poured into cold water and neutralized
with glacid aceticacid, theproduct obtained wasfiltered
off and washed withwater, crystallized from methanol:
DMF mixture, yield 52%, M.P. 245°C. Calcd. for
C,H/N.O,S: C55.59, H 3.47, N 16.21%. Found C
55.52 H 3.31, N 16.14 %. IR v max (KBr) : 3092 (C-
H str.), 2240(C=N dtr.), 1670 (C=0str.), 1545 (C=N
str.), 1215 (C-O str.) cm™. *H PMR Sppm (CDCI.) :
3.88 (s, 3H, -OCH,), 6.98-8.92 (m,6H, Ar-H, -NH
and-SH).

6-p-Anisyl-5-cyano-2-methylthio-3-N-methyl-3, 4-
dihyropyrimidine-4-one(2)

To asolution of 6-p-anisyl-5-cyano-2-mercapto-
3, 4-dihydrophyrimidin-4-one (1) (2.59g, 0.01M) in
DMF (20 ml), potassium carbonate (2.76g, 0.02 M)
and methyl iodide (2.84g, 0.02M) were added and
stirred for 3 hrs. Thereaction mixturewasdiluted with
cold water and neutralized by glacial acetic acid. The
product wasisolated and crystallized from dioxane,
yield 68%. M.P. 197°C. Calcd. for C H ,N.O.S; C
58.53, H 4.52, N 14.63 %. Found C 58.45, H 4.52,
N 14.31 %. IR v max (KBr) 3012 (C-H str.), 2216
(C=N str.), 1662 (C=0 str.), 1542 (C=N str.), 1267
(C-O4tr.), 572(C-Sdtr.)em™ *H PMR 8 ppm (CDCl,)
1 2.71 (s 3H, -SCH,), 3.57 (s, 3H, -NCH,), 3.88 (s,
3H, -OCH,), 6.96-7.01(d, J=9Hz, 2H,Ar-H), 8.11-
8,16 (d, =9 Hz, 2H, Ar-H).

6-p-Anisyl-5-cyano-2-hydrazino-3-N-methyl-3, 4-
dihyropyrimidin-4-one(3)

A mixtureof compound (2) (2.87 g, 0.01M) and
hydrazine (0.96g, 0.03M) in absol ute al cohol wasre-
fluxed for 10 hrs. Thereaction mixturewaspouredin
toice. The product wasisolated and crystallized from
DMF, yield 59%. M.P. 262°C. Cdcd. for C H,,N.O,

13" 13

C57.56,H 4.79, N 25.83 %. Found C 57.51 H 4.76,
@Wu'c CHEMISTRY co—

TABLE 1: Antimicrobial activity of somesdlected compound
which exhibited highest activity (inhibition zone= 16-26mm)
B.megaterium B.subtilis E.coli P.fluorescens A.awamori

6ap 6b, 6, 6f,
6a-c, 6e, 6, 65, 6b, 6, 65, 6r-w, oo 6 68 6f, 61, 6l, 60,
6, 6y, 80,9 8 6y, 6z 0% 00 65 6L 6y, 6x,
T 8a'-i 9'6W, 6z, 8f-i, 9 8a, 8c, 8d,

’ 8h, 8i, 9

N 25.79 %. IR v max (KBr) : 3301 (N-H str.), 2942
(C-H dtr.), 2222 (C=N str.), 1683 (C=0 str.) 1613
(N-H str.), 1550 (C=N str.), 1265 (C-O str.) cm : *H
PMR & ppm (CDCl,) : 3.38 (s, 3H, -NCH,), 3.89 (s,
3H, -OCH3), 6.95-7.09 (m, 7H, Ar-H, -NH).

6-p-Anisyl-5-cyano-3-N-methyl-2(2’, 4’-dichloro-s-
triazin-6’-yl hydrazine)-3, 4-dihydropyrimidin-4-
one (4)

6-p-Anisyl-5-cyano-2-hydrazino-3-N-methyl-3,
4-dihydropyrimidin-4-one (3) (2.71g, 0.01M) was
added occasionally to cyanuric chloride (1.8g, 0.01M)
dissolvedinacetone (15 ml) at 0-5°C, thecontentswere
stirred for 3hrs. with gradua addition of sodium bicar-
bonateto neutralizethe acid evolved during thereac-
tion. Thereaction mixturewaspouredin crushedice
andfiltered off, yield 63 %.

6-p-Anisyl-5-cyano-3-N-methyl-2(2°, 0-anisyl
amino-4’-chlor o-s-triazin-6’-yl hydrazino)-3, 4-
dihydropyrimidin-4-one(5e)

A mixtureof O-anisidine (1.23g, 0.01M) and com-
pound 4 (4.19g, 0.01M) in acetone (20 ml) was tirred
at 30-35°C for 3 hrs. with gradual addition of sodium
bicarbonateto neutralize the acid evol ved during reac-
tion. Thereaction mixture poured iniceand product
wasisolated, crystdlized fromdioxane, yie d 58%. M.P.
265°C.

6-p-Anisyl-5-cyano-3-N-methyl-2- (2°- o-anisyl
amino-4’-m-anisyl amino-striazin-6’-yl hydrazino)-
3, 4-digydropyrimidin-4-one(62)

A mixture of m-anisidine (1.23g, 0.01M) and
compound (5) (4.27g,0.01M) indioxane (25 ml) was
refluxed for 6 hrs. at 110°C. The contentswere poured
in to crushed ice. The product was isolated and
crystallized from methanol : DM SO (2:1), yield 55%.
M.P.210°C. Calcd. for C,H, N, O,:C60.81,H 4.72,
N 23.64%. Found C 60.79 H 4.71, N 23.61%. IR v
max (KBr) : 3330 (N-H str.), 2962 (C-H str.), 2196
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TABLE 2: Physical data of compounds (6a-2)

| M.P. Yied % of N
Compd. R R Molecular formula (C°) (%) Calcd. Found
(6a) -C,Hs -CsHs CoH2N 10, 208 65 28.92 28.89
(6b) -C,H5 2,3-(CH3)»-CgH5- CoeH2sN 100, 255 59 27.34 27.31
(6¢) -C,H5 3-OCH3-CgH,- CusH2sN 1003 208 49 27.23 27.18
(6d) -C,H5 -CH,-CgHs CusH26N 160, 200 57 28.11 28.01
(6e) -C,Hs 3-CH3-CgH,- CusH26N 100, 190 41 28.11 28.07
(6f) -C,Hs— N(C,Hs), 3, 5-(CHa3),-CeH3- CsoH37N1105 240 63 26.41 26.39
(69) -C,Hs— N(C,Hs), 2-C4H; O- CxHz1N1103 155 61 28.25 28.21
(6h) -C,Hs— N(C,Hs), 2-OCHg3- CeH4- CioH35N1,03 255 52 26.32 26.27
(6i) -C,Hs— N(C,Hs), 3-OCH3- CgHs- CioH35N1,03 285 65 26.32 26.28
(6)) -C,Hs— N(C3Hs)s -CH,-CgHy- CuoHa5N 110, 150 58 27.06 27.00
(6k) 3-Cl, 4-F-CsH5- 3-Cl- CgH,4- CogH»N1g0, FCl, >300 56 22.69 22.67
(el) 3-Cl, 4-F-CsH5- 2, 6-(CH3),-CeHz- C3oH26N100, FCI >300 64 22.89 22.78
(6m) 3-Cl, 4-F-CsH5- -C,Hs CuH»N100, FCI 268 52 26.14 26.08
(6n) 3-Cl, 4-F-CsH5- 2-C4Hs0- CasH2oN10O3 FCI 255 53 24.41 24.32
(60) 3-Cl, 4-F-CsH3- 2-OCHg3-CgH,- CaoH24N100O3 FCI 295 62 22.81 22.71
(6p) 3-Cl, 4-F-CsH5- 3-OCH3-CgH.- CaoH24N1¢O3 FCI 290 57 22.81 22.72
(6q) 2, 4-(CH3),-CeHz- 3-Cl-CgH4 C3oH»7N1gO, Cl 120 59 23.54 23.49
(ér) 2, 4-(CH3),-CeHz- 2, 6-(CH3),-CeHz- CyH3N 160, 195 63 23.80 23.76
(69) 2, 4-(CH3),-CeHz- 3, 5-(CH3),-CeH3- CyH3N 160, 195 57 23.80 23.79
(6t) 2, 4-(CH3),-CeH3- 2-OCHg3-CgH.- Cs1H30N1003 172 61 23.72 23.68
(6u) 2, 4-(CH3),-CeHz- -CH»-CgHs Cs1H30N 160, 184 54 24.39 24.38
(6v) 2-OCH3-CgH, - 2, 6-(CHa),-CgH5- C31H30N 1005 242 59 23.72 23.66
(6w) 2-OCH3-CgH, - -C, Hg CusH2sN 1003 230 47 27.23 27.21
(6x) 2-OCH3-CgH, - 2-C4Hs0- Cy7H24N 100, 170 52 25.36 25.33
(6y) 2-OCH3-CgH, - 2-OCHg3- CgHy- CsoH2eN1004 220 67 23.64 23.58
(62) 2-OCH3-CgH, - 3-OCH3- CgH,- CaoH2sN1004 210 55 23.64 23.61

(C=N str.), 1674 (C-O str.) 771 (N-H str.).cm™ H
PMR & ppm (CDCI,) : 3.56 (s, 3H, -NCH,), 3.78 s,
6H, 2X(-NH-Ar-OCH3)], 3.89 (s, 3H,Ar-OCH3),
6.84-7.59[m, 16H, 12X (Ar-H) and 4X (-NH).
Similarly other compoundsof type 6 wereprepared.
Thephysica dataarerecordedinTABLE 2.

2,4-Bis(6’-p-anisyl-5’-cyano-3’-N-methyl-3°, 4°-
dihydro-4’- oxopyrimidin-2°-yl hydrazino)-6-chloro-
striazine(7)

Compound (3) (5.42g, 0.02M was added occa-
siondly to cyanuric chloride (1.84g; 0.01M) dissolved
in acetone (50 ml). The contents were stirred at 30-
35°Cfor 3 hrs. with gradual of sodiumbicarbonateto
neutralizetheacid evolved during thereaction. There-
action mixturethen pouredintoiceand filtered off,
crystallized from dioxane, yield 57%, M.P. 286°C.

2,4-Bis(6’-p-anisyl-5’-cyano-3’-N-methyl-3’, 4°-
dihydro-4’- oxopyrimidin-2’-yl hydrazino)- -6-
ethylamino-s-triazine(8a)

A mixture of compound (7) (6.53g, 0.01M) and

ethylamine (0.45g, 0.01M) in dioxane (50 ml) was
refluxed for 6 hrs. at 110°C. The contentswere poured
in to crushed ice. The product was isolated and
crystallized from dioxane, yield 57%. M.P. 205°C.
Calcd. for C, H,N,,0,:C56.19, H 4.53, N 29.60%.
Found C 56.12 H 4.49, N 29.55%. IR v max (KBr) :
3380 (N-H str.), 2963 (C-H str.), 2224 (C=N str.),
1685, 1665 (C=0str.), 700 (C-N str.). cmt.*H PMR
8 ppm (CDCl,) : 1.22-1.25 (t, 3H, CH,-CH,), 3.36
[s, 6H, 2x(-NCH,)], 3.59-3.70(q, 2H, - CH, - CH,),
3.89[s, 6H, 2X(-OCH,)], 6.96-7.37 (m, 8H, Ar-H),
7.60—7.84[m, 5H, 5X(-NH)].

Similarly other compoundsof type8were prepared.
Thephysical constantsarerecordedin TABLE 3.

2,4,6-Tris(6’-p-anisyl-5’-cyano-3’-N-methyl-3°, 4°-
dihydro- 4’ -oxopyrimidin-2’-yl hydrazino)-s-triaz-
ine(9)

A mixture of compound 7 (6.53g, 0.01M) and
compound (3) (2.71g, 0.01M) indioxane (75 ml) was

refluxed for 8 hrs. at 130°C. Thereaction mixturewas
poured inice. The obtained product wasisolated and
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crystalized fromdioxane: DM SO (2:1), yield 64%.
M.P. 242°C. Clacd for C42H36N1806:C 56.75, H 4.05,
N 28.37%. Found C 56.72 H 4.01, N 28.32%. IR v
max (KBr) : 3415 (N-H str.), 3020 (C-H str. Ar), 2960
TABLE 3: Physical data of compounds(8a-i) and (9)
Molecular M.P. Yield % of N

Compd. R

(C-H str.), 2240 (C=N str.), 1668 broad (C=0 str.)
750 (C-N str.)'H PMR & ppm (CDCl,) : 3.27-3.59]t,
9H, 3X(-NCH,)], 3.82-3.89 [t, 9H, 3X(-OCH,)],
6.90-7.89 (m, 18H, 12X (Ar-H) and 6X(-NH)]. The
physical constantsarerecorded in TABLE 3.

In vitro evaluation of biological studies

formula (C°) (%) Calcd. Found o ] o ] ]
(8a) -CHs  CyHxpNyO, 205 57 29.60 29.55 Theantimicrobia activity assay wascaried out usng
(80)  -CHoCeHs  CoHpNwO, 232 52 27.07 27.00 oy nf e ey dliffusi on method by measuring thezones
(80) -CHs  CasHaNuO; 275 43 27.60 27.56 = e
(8d) 3-Cl-CeHa- CaHaN1O.Cl 282 53 2632 2628 Of inhibitioninmm. All thecompoundswere screened
(8e) 2 %(EHB)Z' CyHuNO, >300 44 2655 26.49 In\lltl'c-)forthe.rmtlmleObld.a:tIVIty@an.ava'lay-Of
8) 2CiH,0 CuHaNuOs 205 61 2800 2708 lacteria strainssuch asBacillusmegaterium, Bacil-
(89) 223343- CuHuNuOs 275 43 2648 26.44 lus subtilis, Esch_erlchla_coll, Pseuo_lomonas
2ocH fluorescensand fungi, Aspergillusawamori at acon-
(8h) CiH,-  CaHaNiOs >300 52 2648 2647  centration of 50ug, known antibioticswere used for
(8)  2-C4H3sNz-  CgHxNigO, 269 55 3146 3141 comparision, which displayed zone of inhibition like
9) - CpHaNisOs 242 64 2837 28.32
NC\/(R —<SH S—
o~ I L OCHs  K,CO, '\\I—NH 2CH,| l\\l=<N_
/ O NH, 7 K,CO; /
HoN— NC O NC O
leNH @) ¢ NHaAH. J %
N= N.Cl ﬁ' N N_<NHNH2
/MN\ Nen c”N"cl /O_Q—MN\
NC O NC3 5
4 l RNH, (©)
NHNH NHNH NHR
N= Ny C RNH, N=C Ny
\ N~ NN - O@—MN\ NN
/ Y / T
NC O NHR NC O NHR
) (6)
Cl _(NHNHYN{NHNQ_
N= TN =N
NJ\N 2 Molesof (3) N 9 No N o
CI” NCl NE O Cl (7 o0 N
3)
NHNH
N NHNFRCNS NIy RNH
NG O NHNH o CN
NHNH , NHNH
NAN N< Y =N
/O—QM\ /&@—3\_@1\ NN N %{_@O\
NC © NC O RHN O CN
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Ampicillin (14-25 mm), Chloramphenicol (15-20 mm)
and Norfloxacin (15-27 mm) against bacterial strains
and griseofulvin showed zoneof inhibition (13-23 mm)
against fungi A.awamori.

Fromthescreening result of theantibacterid activity,
It can be concluded that compound (6t) and (8b) showed
highest activity against B.mega. Compounds (6D, 6e,
6f,6q, 6i, 6, 61-0, 6r-t, 6v, 6w, 6y, 62, 83, 8¢, 8e-i, 9)
and (6f, 6n-p, 6q, 8g) exhibited Significant activity againgt
E.coli and P.fluorescensrespectively. In case of anti-
fungal activity compounds (6b, 6t) and (8a) observed
highly activeagainst A.awamori.

The compounds (6a, 69, 6q, 8a) and (8c) have
been selected for their agricultural and pharmacol ogi-
ca screening by Du Pont Agriculturd productsU.S.A.

—= Pyl Peper

Ampicillin (14-25mm), Chloramphenicol (15-20mm),
Norfloxacin (15-27 mm), Grisefulvin (13-23 mm).
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