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ABSTRACT 

4-substituted-5-carbonitriles were synthesized by condensation reaction of ketene with substituted urea 
in presence of anhydrous K2CO3 in N,N-dimethylformamide. Further 4-methylthio group was substitutes by 
morpholine to obtain 4-morphalino pyrimidine derivatives. The new compounds were characterized by 
analytical spectroscopic studies 

 Introduction: 
  Pyrimidine represents a broad class of compounds,which have received considerable attention due to 

their wide range of biological activities such as ,anti –inflammatory, COX inhibitor, anticancer, antiallergic 
analgesic [1-2]. Inflammation is a normal bodily protective response to tissue injury caused by physical 
trauma, noxious chemical or microbial infection and characterized by hears, redness, pain, swelling and 
disturbed physiological functions [3-4)].  It is a complex process, which is frequently associated with 
increase in vascular permeability, increase of protein denaturation and membrane alternations [5].  

   On the basis of literature review it has been found that the substituted pyrimidine derivatives have good 
potential to exhibit in vitro anti –inflammatory activity [6-7].In present work substituted pyrimidine 
derivatives were synthesized. Compounds which are devoid of any of these toxic ettects and at the same 
time, also exhibiting the predicted anti–inflammatory activity Pa <0.5>0.3 were selected independently for 
in vitro anti–inflammatory activity screening (8). 
 We have reported the synthesis of these compounds by conventional method. The product obtained by 
this method was identical, confirmed by scanning the IR, NMR, MP, mixed MP and TLC method. 
 
Results and Discussion 
1. Synthesis of 1,2,3,6–tetrahydro-6–imino–4-(methylthio)–2-oxo-1-  
     substitutedpyrimidine-5-carbonitrile 3(a-c). 

Scheme 1

CC

SS
H3C CH3

NN

+

3a,R=Ph ;3b,R=CH2 Ph;3c,R=CH3

Anhydrous K2CO3/DMF

N

N

NH

O
H

C

S
H3C

N

            1                             2                                                                             3(a-c)

R
RNH(C=O)NH2

70oC, 5 hrs

 
1,2,3,6-tetrahydro-6-imino-4-(methylthio)-2-oxo-1-phenylpyrimidine-5-carbonitriles 3 were obtained by 
condensation of 2-(bis(methylthio)methylene)malononitrile(1) with substituted urea (2a-c)and anhydrous 
K2CO3 and DMF(3), at 70°C, in 75% yield.  
The 1HNMR of 3a showed that aromatic protons at δ=7.11-8.48 as multiplates,and singlet at δ 2.9 was  
correspond to NH group. The compound was analysed for molecular formula  C12H10N4OS. Based on the 
spectral and anaytical data, structure 3a was assigned to this experimental product.The spectral and physical 
data of all compounds are explained in experimental part .  
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2 Synthesis of 1,2,3,6 – tetrahydro – 6 – imino – 4 – morpholino – 2 – oxo – 1- substitutedpyrimidine-5-
carbonitrile(5a-c). 

Scheme  II
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 As envisioned in our scheme the compound 3 was reacted with  secondary amine  4 in presence  anhydrous 
K2CO3 and DMF at refluxed temp for 1-2hr (TLC check by hexane: ethyl acetate) then the reaction mixture 
was poured in ice cold water. The solid separated was filtered, dried and crystallized from suitable solvent. 

 The IR of the compound  5a  showed the presence of C=O frequency at 1660 cm-1 and the singles at 2250 
cm-1 including the presence of nitrile  functionality and including the presence of other  functionality. 
The 1HNMR (CDCl3) of 5a showed the presence of the compound was analysed for molecular formula  
C15H15N5O2.The spectral and physical data of all compounds are explained in experimental part.  
Experimental  
1) Synthesis of 1,2,3,6-tetrahydro – 6 – imino – 4-(methylthio) – 2-oxo-1-  
     substituted pyrimidine-5-carbonitrile (3a-c). 
The mixture of 2-(bis(methylthio)methylene)malononitrile(2.17g;0.01 mole) and substituted urea (1.2g; 0.01 
mole) were refluxed in the presence of 20-25 ml of DMF and a  pinch of anhydrous K2CO3 for 5 h .The 
reaction mixture was cooled to room temperature and poured in ice-cold water. The separated solid product 
was filtered, washed with water, dried and recrystallized from ethanol to give pure crystalline solid product. 
1,2,3,6-Tetrahydro-6-imino-4-(methylthio)-2-oxo-1-phenylpyrimidine-5-carbonitrile 3a : 
1) Yield 60%, m.p.- 300°C(decompose); IR(KBr): cm-1=3412, 3350,2250, 1630, 1540, 1400.; 1HNMR: 
δ=7.00-7.64(m; 5H, Ar-H), 2.25(s; 3H, CH3), 6.0(s; 1H, NH), (s;1H,=NH) ppm;  
2)  1–Benzyl-1,2,3,6-tetrahydro-6-imino-4-(methylthio)-2-oxopyrimidine-5-carbonitrile 3b :- 
Yield 55%, m.p.- 300°C(decompose); IR(KBr): cm-1=3412, 3350, 2250, 1630, 1540, 1424.1HNMR: δ=7.06-
7.17(m; 5H, Ar-H), 2.25(s; 3H, CH3), 4.42 (s; 2H ,CH2)  6.0(s; 1H, NH)), (s;1H,=NH) ppm;  
3) 1,2,3,6-Tetrahydro-6-imino1methyl-4-(methylthio)-2-oxopyrimidine-5-carbonitrile 3c : 
Yield 60%, m.p.-300°C(decompose); IR(KBr): cm-1=3400, 3340,2245, 1650, 1535, 
1HNMR:δ=2.25(s;3H,CH3), 2.74(s;3H,CH3) 6.0(s; 1H, NH),(s;1H,=NH) ppm;  
 
  2)  Synthesis of 1,2,3,6-tetrahydro-6-imino-4-morpholino-2-oxo-1-  
        substituted pyrimidine-5-carbonitrile 5(a-c). 
The mixture of 1,2,3,6-tetrahydro-6-imino-4-(methylthio)-2-oxo-1-substituted pyrimidine-5-carbonitrile 
3(0.01mol), secondary amines 4 (0.01mol) was refluxed in the presence of 20-25 ml of DMF with a  pinch 
of anhydrous K2CO3.The reaction mixture was cooled to room temperature and poured in ice-cold water. 
The separated solid product was filtered, washed with water, dried and recrystallized from ethanol to give 
pure crystalline solid product.  
1)1,2,3,6-Tetrahydro-6-imino-4-morpholino-2-oxo-1-phenylpyrimidine-5-carbonitrile 5a : 
Yield 60%, M.P.-300°C(decompose); IR(KBr): cm-1 3209, 2925,2206, 1656,1508, 1469,1333.; 1HNMR: δ 
7.00-7.64(m; 5H, Ar-H), 2.25(s; 3H, CH3), 6.0(s;1H, NH) ppm 
2)1-benzyl-1,2,3,6-tetrahydro-6-imino-4-morpholino-2-oxo-1-phenylpyrimidine-5-carbonitrile 5b: 
Yield 55%, M.P.-300°C(decompose); IR(KBr): cm-1 3220, 3050, 2250, 1630,1540, 1424 . 1HNMR: δ 7.06-
7.17(m; 5H, Ar-H), 2.25(s; 3H, CH3), 4.42 (s; 2H,CH2) 6.0(s; 1H, NH)), (s;1H, NH) ppm; 
3)1,2,3,6-Tetrahydro-6-imino-1methyl-4-morpholino-2-oxo-1-phenylpyrimidine-5-carbonitrile 5c: 
Yield 60%, M.P.-300°C(decompose); IR(KBr): cm-3209, 2925, 1650, 1535,1HNMR:δ2.74(s;3H,CH3)2.9 (d; 
4H ,CH2) ,3.67 (d; 4H ,CH2) ,6.0(s; 1H, NH)ppm 
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