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Previously we reported on the synthesis of l-aryl-l,4-di- 
hydropyrido[2,3-d]pyrimidin-4-ones, their 7-methyl and 5,6- 
dimethyl derivatives, and t-aryl-2-methyl-l,4,6,7,8,9-hexa- 
hydropyrimido[4,5-b]quinolin-4-ones, which possess analge- 
sic and antiinflammatory activity [1-  5]. In this work, we 
have synthesized 1-aryl-2-methyl(vinyl)-4,6,7,8-tetrahydro- 
l H-pyrimido[4,5-b]pyrindin-4-ones in order to study the an- 
timicrobial properties of pyrido[2,3-d]pyrimidine derivatives. 

The initial reagents for the synthesis of these compounds 
are represented by 2-(N-acetyl-N-aryl)amino-3-cyano-6,7-di- 
hydro-5H-pyrindines (Ia - If)  obtained by acylation of 2-ary- 
lamino-3-cyano-6,7-dihydro-5H-pyrindines with acetic anhy- 
dride (Table 1). 
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lla - l l f  Ilia - Illd 

la, IIa: R = H; 
lb, lib: R = 4-Me; 
Ic, llc: R = 4-OMe; 
Id, Iid: R = 4-Br; 
le, IIe: R = 3-Me; 
If, Ill: R = 3-CI; 

Ilia: R = H, R' = Ph; 

IIIb: R = H, R' = 4-BrC6H4; 
lllc: R = 4-Me, R' = 5-nitrofuryl-2; 

llld: R = 4-OMe, R' = 5-nitrofuryl-2. 
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On bubbling dry hydrogen chloride through the solutions 
of I a -  If in anhydrous benzene, these compounds exhibit cy- 
clization with the formation of 1-aryl-2-methyl-4,6,7,8-tetra- 
hydro- 1H-pyrimido[4,5-b]pyrindin-4-ones (IIa - IIf). 

Compounds I I a - I I f  interact with aromatic aldehydes 
and 5-nitrofurfural. Note that the condensation involves the 
methyl group in position 2, possessing a considerable CH- 
acidity, rather than the methylene group in position 8. This 
reaction leads to the formation of 1-aryl-2-styryl-(4-nitrofu- 
rylvinyl)-4,6,7,8-tetmhydro- 1H-pyrimido[4,5-b]pyrindin-4- 
ones (IIIa-IIId). Attempts at benzaldehyde condensation 
with 2-phenylamino-3-cyano-6,7-dihydro-5H-pyrindine by 
4-h heating (130~ in acetic anhydride only led to N-acety- 
lation with the formation of compound Ia. Interaction of com- 
pound IIa with a twofold excess of benzaldehyde under simi- 
lar rigid conditions (8 h, 130~ only led to 1-phenyl-2- 
styryl-4,6,7,8-tetrahydro- 1H-pyrimido[4,5-b]pyrindin-4-one 
(IIIa). The structures of the synthesized compounds were 
confirmed by IR and 1H NMR spectroscopic data (Table 2). 
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The IR absorption spectra were recorded on an UR-20 
spectrophotometer using samples prepared as nujol mulls. 
The lH NMR spectra were obtained at 20~ with the RS-60 
and Tesla BS-587A (80.023 MHz) spectrometers. The meas- 
urements were performed using 5% solutions in DMSO-d 6 
and CDCI3, with HMDS as the internal standard. TLC was 
performed on Silufol UV-254 plates eluted in a butanol- 
benzene (I : 1) system. The data of elemental analyses corre- 
sponded to the calculated values. The yields and melting tem- 
peratures of the synthesized compounds are summarized in 
Table 1. 

2--(N-Acetyl-N-arylamino)-3--cyano-6,7-dihydro-5H-py- 
rindines ( I a -  If). A mixture of 0.01 mole of 2-arylamino-3- 
cyano-6,7-dihydro-5H-pyrindine with 15 ml of acetic anhy- 
dride and 15 ml dry pyridine was boiled for 6 h. Then the re- 
action mass was poured into water, and the residue separated 
by filtration and crystallized from ethanol. IR spectrum (Vm~x, 
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TABLE I. Yields and Characteristics of Synthesized Compounds 

Compound Yield, % M.p., ~ Rf Empirical formula 

la 75 100- 102 - -  CITHIsN30 
lb 69 133 - 135 - -  CIsHI7N30 
Ic 65 58 - 60 - -  CIsH17N302 
Id 72 108 - 110 - -  CI7HI4BrN30 
Ic 77 96 - 98 - -  CIgHI7N30 

If 82 65 - 67 - -  CI7Ht4C1N30 
Ila 75 230 - 232 4.8 Ct7HIsN30 
Ilb 54 249 -251 5.9 CtsHI7N30 
lie 53 198 - 200 5.3 CIsHI7N302 

lid 40 215-21 5.1 CITHI4BrN30 
Ile 74 200 - 202 6.0 CIsHI7N30 
llf 52 196- 198 5.5 CI7HI4CIN30 
Ilia 54 284 - 286 7.9 C24Ht9N30 
lllb 58 238 - 240 8.2 C24HIsBrN30 
lllc 73 260 - 262 (p) 5.4 C23HtsN404 
llld 91 265 - 266 (p) 4.6 C23HIsN405 

TABLE 2. Parameters of the tH NMR Spectra of Compounds 11 and 111 

Corn- Chemical shift, 8, ppm 
pound 

m, HC 6"8 m, HC 7 d, HC= s, CH 3 m, Harom s, HC 5 

Ila 2.67-3.21 1.77-2.08 - -  2.14 7.53-8.01 8.45 
lib 2.74-3.19 1.84-2.09 - -  2.15 7.29-7.74 8.43 
Ilc 2.77-3.33 2.11-2.36 - -  2.50 7.33-7.95 8.84 
lid 2.84-3.36 1.94-2.29 - -  2.46 7.53-8.02 8.50 
lle 2.71-3.32 1.95-2.33 - -  2.43 7.39-7.88 8.81 
llf 2.70-3.22 1.88-2.12 - -  2.19 7.63-8.05 8.51 
Ilia 2.75-3.12 1.96-2.30 6.37,8.25 - -  7.22-7.72 8.42 
llib 2.62-3.07 1.90-2.19 6.35,7.89 - -  7.17-7.62 8.20 
lllc 2.67-3.12 1.92-2.15 6.40,7.89 1.90 7.45-7.75 8.21 

7.20, 7.75 
llId 2.70-3.15 1.94-2.13 6.42,7.90 3.60 7.50-7.86 8.32 

7.20, 7.65 

c m - t ) :  1 6 0 0 - 1 6 1 0  (CO), 2 2 4 0 - 2 2 4 5  (CN); IH NM R  

spectrum, CDC13 (5, ppm): 1 . 2 6 -  1.30 (s, 3H, CH3CO), 
2.12 - 2 . 1 6  (m, 2H, C6H2), 2 . 9 8 - 3 . 0 2  (m, 4H, C5H2 and 
C7H2), 7.40 - 7.46 (m, arom. H), 7.89 - 8.46 (1H, C4H). 

l -Aryl -2-methyl . .4 ,6 ,7 ,8- tetrahydro-1  H-pyrimido[4,5-bl -  

p y r i n d i n - 4 - o n e s  ( I I a  - l l f ) .  A solution o f  0.01 mole o f  com- 
pound  Ia - I f  in 40 ml o f  anhydrous  benzene was bubbled for 
3 h with dry hydrogen chloride. The precipitate was filtered, 
treated with an aqueous sodium acetate solution, and crystal- 
lized from ethanol to obtain the corresponding compound IIa 

- IIf. IR spectrum (Vmax, c m - l ) :  1645 - 1655 (CO). 

1-Phenyi-2-(2-arylvinyl)--4,6,7,8- te trahydro-lH-pyrimi-  
d o [ 4 ,5 - b ] -py r ind in -4 -on es  ( l l I a ,  l l l b ) .  A solution o f  
0.01 mole o f  compound  IIa and 0.02 mole of  an aromatic al- 
dehyde in 40 ml  o f  ethanol with 0.1 ml piperidine was boiled 
for 12 h. Then  the excess aldehyde was distilled off with 

water  vapors,  the residue filtered and crystallized from ethyl 
acetate. 

l - A r y l - 2 - [ 2 - ( 5 - n i t r o f u r y l ) - 2 - v i n y l l - 4 , 6 , 7 , 8 - t e t r a h y d r o -  
1 H - p y r i m i d o [ 4 , 5 - b l p y r i n d i n - 4 - o n e s  ( IIIc ,  IIId) .  A solution 
conta in ing equimolar  amounts  (0.01 mole) o f  compound IIb 
or IIc and 5-nitrofurfural  in glacial acetic acid was boiled for 

5 min  and cooled. The precipitate was filtered and crystal- 

lized from acetic acid. IR spectrum (v, c m - l ) :  1 6 5 0 -  1670 

(co). 

E X P E R I M E N T A L  B I O L O G I C A L  P A R T  

Compounds  I I I a -  IIId were tested for bacteriostatic ac- 
t ivity by the method o f  serial di lut ions [6]. 

TABLE 3. Bacteriostatic Activity of Compounds Ilia - llId 

St. aureus E. coli 
Compound 

Dilution MIC, lag / ml Dilution MIC, lag / ml 

Ilia 1 : 1000 1000 1 : 1000 1000 
lllb 1 : 1000 1000 1 : 1000 1000 
lllc 1 : 8000 125 1 : 128,000 7.8 
Illd 1 : 32,000 31 1 : 8000 125 

The experimental  results showed that compounds  I l ia  
and IIIb, having styryl and p-bromostyry l  radicals, possessed 
weak activity with respect to both St. aureus and E. coli (Ta- 
ble 3). Replacement  of  the styryl group in posit ion 2 by  the 
5-nutrofurylvinyl  f ragment  (compounds  IIIc and IIId) leads 
to a considerable increase in the ant imicrobial  activity, 

whereby the MIC value changed from 1000 I-tg/ml to 7 . 8 -  

125 ~tg/ml.  This result indicates the signif icant  role o f  the 5- 
nitrofuryl residue in the ant imicrobial  activity o f  the series of  
compounds  studied. 
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