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ABSTRACT

The bis (methylthio) methylene malononitrleon treatment with 2-amino 5-methyl pyridi@egn N,N’-dimethyl
formamide (DMF) and anhydrous potassium carbonateg 3-cyano-4-imino-2-(methylthio)-7-methyl-4H-igdgr
[1,2- a]pyrimidine 3.The latter were further reacted with selected ®F,and C- nucleophiles such as aryl amines ,
heteryl amines, substituted phenols and compouittisaw active methylene group.

Keywords: 2-amino 5-methyl pyridine, bis (methylthio) metbge malononitrile, DMF.

INTRODUCTION

Several type of pyrido [1,3} pyrimidine have aroused much interest due tdr thi@luable pharmacological
properties. Antihypertensive[1], Hypoglycemic[2]n##bacterial[3], Antimalarial[4-5], effects have dre observed
in a number of pyrido[1,2] pyrimidines. They are also used as syntheticrinégliates or as additives to
photographic materials and dyes.The developmephysiologically highly potent fused pyrimidine withteresting
antiviral, antibacterial, antimalarial , antiallergantihypertensive agent and especially anticaagent[6-9], these
valid observation generated us to great inteliestfacile and general routes to these molecuile synthetic
useful yields. In the present note we reposdt ynthesis of 3-cyano-4-imino-2-(methylthio)-7tmd-4H-pyrido
[1,2- a]pyrimidine and their substituted derivatives.

EXPERIMENTAL SECTION

Melting point were determined by open capillarydstand were uncorrected. All the reactions mordtdme thin
layer chromatography which were carried out on @i silica gel-C plates using iodine vapors foredgon .
Infrared spectra were recorded in Nujol or as ®itss bromide pallets on infrared spectrophotomdtierclear
magnetic resonance spectra were obtained on bradwence spectrophotometer 400 MHz . Mass speara
recorded on FT-VC-7070 H Mass spectrometer usiegbhtechnique at 70 ev. All the reaction were iedriout
under ambient atmosphere. Elemental analysis wésrped on a Heraeus CHN-O rapid analyzer.

General procedure

3-cyano-4-imino-2-(methylthio)-7-methyl-4H-pyrido [1,2-a]pyrimidine (3)

A mixture of 2-amino 5-methyl pyridin€) (0.01 mol) and bis (methylthio) methylene malordlei (1) (0.01 mol)
in 20 mL of N, N'- dimethyl formamide and anhydsgootassium carbonate (10mg) was refluxed for shdthe
reaction mixture was cooled to room temperature @owted in to ice cold water. The separated salidiyct was
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filtered, washed with water and recrystallized frarl, N'- dimethyl formamide- ethanol mixture togipure(3).

2-Substituted derivatives of 3-cyano-4-imino-2-(methylthio)-7-methyl-4H-pyrido [1,2-a] pyrimidine (3). (4af,
5a-d, 6a-d and 7a-d).

A mixture of (3) (0.001 m mol) when reacted independently withioter aromatic amines , heteryl amines,
substituted phenols or compounds containing aneaatiethylene group (0.001 m mol) in N, N'- dimetfoimamide
(15 mL) and anhydrous potassium carbonate (10mg)reffuxed for 4 to 6 hours. The reaction mixtur@sveooled
to room temperature and poured into ice cold wdtee separated solid product was filtered, washiéd water and
recrystallized from a N, N'- dimethyl formamide-atiol mixture to give puréa-f, 5a-d, 6a-d and7a-d.

3-Cyano-4-imino-2-(methylthio)-7-methyl-4H-pyrido [1,2-a]pyrimidine (3) .

Orange powder, yield 85 %, m.p. 179 °C (dec.). KBr(/ cm® ) 3342 (=NH), 2212 (CN); *H NMR (400
MHz,DMSO-dg, ppm ) ,8 2.1 (s, 3H, Ar-CH), 2.6 (s, 3H, SCHl), 5.4-6.4 (m,3H, HC=C), 5.7-6.3 (m, 3H), 8.9 ¢br
1H, =NH), EI-MS (m/z: RA %): 230(F) , 100% ,“C NMR (300 MHz CDGJ) § 16, 19.5, 79, 116, 120, 122, 137,
138,150,164,165%Anal.Calcd. M.F. ¢HN.S; C, 57.30; H, 4.38; N, 24.33; Found: C, 57.014193; N, 24.02.

3-Cyano-4-imino -2-(p-M ethoxy aniline)-7-methyl-4H-pyrido[1,2-a] pyrimidine (4a).

Brown powder, yield 84%, m.p.212 °C (dec.).IR (KBm*) 3362 (=NH), 2217 (CN)!H NMR (400 MHz, DMSO-
ds, ppm),d 2.3 (s, 3H, Ar-CH), 3.7(s, 3H, Ar-OCH), 4.2 (s,1H,-NH), 5.6-6.6 (m, 7H,Ar-H), 9.2 (bridl, =NH), EI-
MS (m/z: RA %): 305;Anal. Calcd. Fori£His Ns O; C, 66.87; H, 4.95; N, 22.94, Found: C, 66.24;4H.8; N,
22.57,

3-Cyano-4-imino -2-(p-methyl aniline)-7-methyl -4H-pyrido[1,2-a]pyrimidine(4b).

Brown powder, yield 78, m.p. 218 °C (dec.). IR (KBr / ¢t 3372 (=NH), 2213 (CN)'H NMR (400 MHz,DMSO-
ds,ppm), 2.4 (s , 6H, Ar-Ck), 4.1 (s, 1H,-NH)5.5-6.9(m, 7H,Ar-H), 9.2 (br s, 1H, =NH), EI-MS (m/z: R¥%): 289
(M%),Anal. Calcd. For GHisNs; C, 70.57; H, 5.23; N, 24.21; Found: C, 70.215H1; N, 24.05.

3-Cyano-4-imino-2-(m-methoxy aniline)-7-methyl-4H-pyrido[1,2-a]pyrimidine(4c).
Brown powder, vield 69 %, m.p. 210 °C (dec.). IRB(K/ cm® ) 3378 (=NH), 2218 (CN), Anal. Calcd. For
Ci1H1sNsO; C, 66.87; H, 4.95, N, 22.94 Found : C, 66.274H6, N, 22.58;

3-Cyano-4-imino-2-(p-chloro aniline)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(4d).
Brown powder, yield 72 %, m.216 °C (dec.). IR (KBr / cfh) 3389 (=NH), 2197 (CN), EI-MS (m/z: RA %): 309
(M™) Anal. Calcd. For @H;.Cl N5; C, 60.04; H, 3.90, N 22.61 Found : C, 59.62; M63N 22.31

3-Cyano-4-imino-2-(p-nitr o aniline)-7methyl-4H-pyrido[ 1,2-a] pyrimidine (4€).
Brown powder, yield 77%, m.p. 223 °C (dec.). IR (KBcm®) 3387 (=NH), 2196 (CN), Anal. Calcd. For,¢8;,
NsO,; C, 60.00; H, 3.78; N, 26.24; Found:C, 59.60; 483N, 26.01.

3-Cyano-4-imino-2-(o,p-dichlor o aniline)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(4f).
Brown powder, yield 87%, m.p 208 °C (dec.). IR (KBrm* ) 3377 (=NH), 2210 (CN). Anal. Calcd. For
Ci6H11CLNs ; C, 55.83; H, 3.22, N, 20.35; Found : C, 551823.02, N, 20.01;

3-Cyano-4-imino-2-(pyrrolidino)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(5a).

Brown powder, yield 82 %, m.p. 199 °C (dec.). IRBfK/ cm® ) 3380 (=NH), 2219 (CN)!H NMR (400

MHz,DMSO-dg,ppm), 6: 1.7(t, 4H,two-CH2-),2.5(t,4H, two-NCH2-),2.8 (s3H, Ar-CHs), 5.4-7.1 (m,4H,Ar-H),

8.9(br s, 1H, =NH), EI-MS ( M/Z : RA %): 253(100 %#nal. Calcd. For €H;sNs. Found : C, 66.38; H, 5.97; N,
27.65

3-Cyano-4-imino-2-(piperidino)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(5b).
Brown powder, yield 84 %, m.p. 194 °C (dec.). IR cmi* ) 3376 (=NH), 2216 (CN), EI-MS ( M/Z : RA %) 267
Anal. Calcd. For gH;/Ns; C, 67.39; H, 6.41; N, 26.2Bound :C, 67.01; H, 6.05; N, 26.01

3-Cyano-4-imino-2-mor pholino-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(5c).
Brown powder, yield 79 %, m.p. 221 °C (dec.). IRBf cm~ ) 3374 (=NH), 2196 (CN), ), EI-MS ( M/Z : RA %)
269Anal. Calcd. For €HisNsO; C, 62.22; H, 5.61; N, 26.01; Found : C, 62.025H5; N, 25.54;

187



Sambhaji P. Vartale et al J. Chem. Pharm. Res., 2012, 4(1):186-191

3-Cyano-4-imino-2-(piper azino)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(5d).
Brown powder, yield 83 %, mp 218 °C (dec.). IR (KRBmi* ) 3382 (=NH), 2198 (CN), EI-MS ( M/Z : RA %) 268;
Anal. Calcd. For @H¢Ng; C, 62.67; H, 6.01; N, 31.32;Found: C, 62.25; 137/5N, 31.02;

3-Cyano-4-imino-2-(p-methoxyphenoxy)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(6a).

Brown powder, yield 78 %, m.p. 225 °C(dec.). IR (KBm®) 3385 (=NH), 2221 (CN)}H NMR (400 MHz,DMSO-
ds,ppm),d 2.3 (s, 3H, Ar-CH), 3.6 (s, 3H, Ar-OCk), 5.6-7.2 (m, 7H), 8.9 (br s, 1H, =NH), EI-MS (mRA %):
306, Anal. Calcd. For &H14N4O,; C, 66.66; H, 4.61; N, 18.29;Found: C, 66.16; 214N, 18.01;

3-Cyano-4-imino-2-(p-tolyloxy)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(6b).
Brown powder, yield 62%, m.p 209 °C (dec.). IR (KBm™) 3379(=NH), 2226 (CN), EI-MS (m/z: RA %): 290
(M™).Anal. Calcd. For: GH1,N,O; C, 70.33; H, 4.86; N, 19.30; Found: C, 70.024H6; N, 19.03;

3-Cyano-4-imino-2-(p-chlor ophenoxy)-7-methyl-4H-pyrido[ 1,2-a] pyrimidine(6c).
Brown powder, Brown powder, yield 74 %, m.p. 228(8@&c.). IR (KBr /crit) 3375 (=NH), 2218(CN), EI-MS (m/z:
RA %): 310. Anal. Calcd. For ;6H::Cl N,O; C, 61.84; H, 3.57; N, 18.03; Found: C, 61.543124; N, 17.43;

3-Cyano-4-imino-2-(phenoxy)-7-methyl-4H-pyrido[ 1,2-a]pyrimidine (6d).
Brown powder, yield 69 %, m.p. 219 °C (dec.). IRB({ cm) 3385 (=NH), 2228 (CN), A EI-MS (m/z: RA %): 276
nal. Calcd. For GHi1.N4O; C, 69.55; H, 4.38; N, 20.28, Found : C, 691854.03; N, 20.02;

3-Cyano-4-imino-2-(acetyl acetonyl)-7-methyl-4H-pyrido[1,2-a]pyrimidine (7a).

Brown powder, yield 68 %, m.p. 221 °C (dec.). IRBKcm™) 3389 (=NH), 2218 (CN)}H NMR (400 MHz,DMSO-
ds,ppm), 5 1.9 (s, 9H, Ar-CH), 2.3 (s, 6H, two,-CO-CH), 4.3 (s, 1H,-CH), 5.6-6.7 (m, 3H, Ar-H), 9.3 (&r1H,

=NH). EI-MS (m/z: RA %): 282.Anal. Calcd. For 14El;,N4O,; C, 63.82; H, 5.00; N, 19.8Found : C, 63.54; H,
4.62; N, 19.43.

3-Cyano-4-imino-2-(a-ethyl aceto acetyl)-7-methyl-4H-pyrido[1,2-a] pyrimidine (7b).
Brown powder, yield 66 %, m.p. 218 °C (dec.). IRB(K/cm?) 3378 (=NH), 2228 (CN), Anal. Calcd. For
Ci1eH16N4O5;Found : C, 61.53; H, 5.16; N, 17.94;

3-Cyano-4-imino-2-(a-ethyl cyano acetyl)-7-methyl-4H-pyrido[1,2-a]pyrimidine (7c).
Brown powder, yield 82 %, m.p. 226 °C (dec.). IRB{K/cm?) 3382 (=NH), 2222 (CN), Anal. Calcd. For
CisH13Ns50,; C, 61.01; H, 4.44; N, 23.72; Found : C, 60.434H01; N, 23.41;

3-Cyano-4-imino-2-(malonyl)-7-methyl-4H-pyrido[ 1,2-a]pyrimidine (7d).
Brown powder, yield 78 %, m.p. 226 °C (dec.). IRBfkicm*) 3388 (=NH), 2196 (CN), EI-MS (m/z: RA %): 248
Anal. Calcd. For @HgNg; C, 62.90; H, 3.25; N, 33.85; Found : C, 62.433H1; N, 33.38.

RESULTSAND DISCUSSION

In this present communication synthesized Compo{@dwvere prepared from the reaction of bis (methylthio
methylene malanonitril€l) with 2 —amino 5-methyl pyridin€2) in presence of catalytic amount of anhydrous
potassium carbonate in N,N'-Dimethyl formami@eheme-I) . The yield of compoun(B) is 84 % the structure of
this newly synthesized compound with M.P. £Zwas confirmed on the basis of elemental anali NMR,

3C NMR and MASS spectral data spectral studies eSe¢hcompounds are stable and do not exhibit any
tautomerism.

NH
H;C CN
HaC 3
NC | CN s | Xy DMF/Anhy.K,CO; N\ |
—_—
+ NS
N/ NH -CH3SH X N SCH3
H3CS SCHy 2
1 2 3

Compound(3) posses a replacable active methylthio group gb2ition which is activated by ring 1-nitrogen atom
and electron withdrawing group 3-cyano group . coumgl (3) reacted with selected N-,0-, C- nucleophiles like
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aryl amines, heteryl amines, substituted phenold emmpounds containing an active methylene groupe T
compound(3) on reaction with p-methoxy aniline, p-methyl amili, o-methyl aniline , p-chloro aniline, p-nitro
aniline , o-,p-dimethyl aniline in N,N’-dimethyl fmamide and catalytic amount of anhydrous potassiarhonate
to afforded 3-cyano-4-imino-2-(4-methoxy anilinefethyl aniline / 4-nitro aniline / 3-methoxy an#in/2,4-
dichloro aniline)-7-methyl-H-pyrido-[1,2b]pyrimidine (4a-f) respectively(scheme 2) .

Under similar experimental condition compou(®) reacted with heteryl amines like pyrolidine, pige,
morpholine and piperazine to yielded 3-cyano-4-mr2{ pyrolidino /piperidino / morpholino/piperazip@d-meyhyl
-4H-pyrido [1,2b] pyrimidine (5a-d) respectivelyscheme 2) .

Under similar experimental condition compouf8 reacted independently with different substitugdenols in
N,N’-dimethyl formamide and catalytic amount of gdihous potassium carbonate, afforded 3-cyano-4erdi{4-
methoxyphenoxy/4-tolyoxy/ 4-chlorophenoxy/ phenpxg-methyl-H-pyrido[1,2b] pyrimidine (6a-d) (scheme-
3).

4a-f

R R
4a —H@—oomw —H—@—u
b _H_@_.CHg se —H—@—NOZ o _N:>

OCH3 Cl —

H 5% —N ©

4c —H—@ Af —N—@U /
I\

5¢ —N NH

—

Scheme-2

And also under similar experimental condition camnpd (3) reacted independently with different substituted
active methylene groulike acetyl acetone ,ethyl acetoacetahyl cyano acetate, malanonitrile in presence of
N,N’-dimethyl formamide and catalytic amount of gdhous potassium carbonate to afforded 3-cyanmide -2-(
acetyl acetonyti-ethyl acetoacetonyl d-ethyl cyano acetonyl /malonyl ) -7-methyH4yrido[1,2b] pyrimidine
(7a-d) respectively.

All these newly synthesized compound 4a-g , 5&d-f and 7a-d show absorption bands in their I&Bpa in the

range of 3350 cih to 3450 crit and 2190cr to 2230crit due to =NH and —CN stretching. Respectivily—
NMR and masspectral data are also in agreement with strucssigined to compounda-g, 5a-d,6a-f and 7a-d.
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Antimicrobial activity

The synthesized compounds were evaluated for Hmeibacterial activity against gram-positive spe@eaureus
and B. substilisand gram-negative speci¢s coli and S. typhiby paper disc diffusion method[10]. All the
synthesized compounds were dissolved in dimethighsxide. The synthesized compounds exhibited zohe
inhibition of 09-13 mm in diameter where as staddar

Streptomycin exhibited zone of inhibition of 18 a@d mm in diameter again§&. aureusand B. substilisand

Penicillin exhibited zone of inhibition of 15 and Inm in diameter again€. coli and S. typhirespectively.

Amongst the synthesized compourfjs compoundde , 5c, 6¢, 7d showed higher zone of inhibition agairit

aureus, B. substilis, E. cadindS. typhirespectively. It seems that the presence of,-N@I| and -CN group at 2-
positionde, 5¢, 6¢, 7d increases antibacterial activity.
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