
HETEROCYCLES, Vol. 2, No. 4, 1974 

A NOVEL SYNTHESIS OF PYRINIDINES. 111. 

CYCLIZATION OF ALKYL N-CYANO-CYANOACEPIMIDATES 

Cyclization reaction of N-cyano-cyanoacetimidates 

(111) with hydrogen halides has been found to give a 

mixture of 4-alkoxg-6-amino-2-halogenopyrimidines(1V) 

and 4-alkoxy-2-amino-6-halogenopyrimidines(V. In the 

presence of a Lewis acid with hydrogen chloride, this 

reaction proceeded in one specific direction to give 

IV. 

1) In our preceding paper of this series we reported the new 

synthesis of pyrimidine rings by cyclization of cyanoacetyl- 

cyanamides and N-cyano-cyanoacetamidines with hydrogen halides. 

We now report further extension of these reactions to the 

synthesis of pyrimidines by the reaction of ale1 N-cyano-cyano- 

acetimidates(II1) with hydrogen halides as shown in Chart. 

Alkyl N-cyano-cyanoacetimidates(III), which were not ob- 

tained by known method2), could be successfully prepared by the 



reaction of alkyl cyanoacetimidate hydro~hlorides(1)~)with 

cyanamide(I1) in nonpolar solvents in the presence of some se- 

lected dispersing agents(b1olecular sieves, A1203, etc.) in good 

yields(Table I). In this reaction, solvent and dispersing agent 

appeared to play an important role. The general method for the 

preparation of I11 was as follows. 

Cyanamide(I1, 0.02 5) was added to a suspension of I(0.02 
g) and Molecular sievesilA(l.5 g, fine powders) with vigorous 

stirring in benzene(30 ml) at 20-25'~ for 4-6 h, then the reac- 

tion mixture was filtered and the filtrate was evaporated under 

reduced pessure below 30°C to give crude product(II1, purity 

90-95 %). 

The cyclization reaction of I11 with hydrogen halides in a 

nonpolar solvent such as ether and benzene gave a mixture of two 

isomers of pyrimidines viz. 4-alkoxy-6-amino-2-halogenopyrimi- 

dines(1V) and 4-alkoxy-2-amino-6-halogenopyrimidines(V). When 

this reaction was carried out in the presence of a Lewis acid or 

in acetic acid with hydrogen chloride, the cyclization has been 

found to proceed preferentially in one specific direction to 

form IV in excellent; yields (Table 11). On the other hand, 

treatment of IIIa with hydrogen bromide in acetic acid did not 

lead to formation an expected 6-amino-2-bromo-4-methoxypyrimi- 

dine(1Vg) but instead 2-amino-6-bromo-4-methoxypyrimidine(Vg) 

was obtained, which was subsequently converted under the simi- 

lar reaction condition to 2-amino-6-bromo-4-hydroxypyrimidine 

(VIg). However, IIIa gave a mixture of IVg and Vg (1:2) in YC % 

yield in the presence Of a Lewis acid in a nonpolar solvent. 
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Chart 

Table I Alkyl N-cyano-cyanoacetimidates(III) 

compd. R' R2 mp(OC) yield(%) recrystn. solvent 

IIIa H 
CH3 45.5 91 benzene-ether 

IIIb CH3 CH3 
68-69 74 CHC13 

IIIc C6H5 
CH3 

oil* 81 - 
IIId H C2H5 64-65 87 CHC13 

IIIe H n-C3H7 oil* 92 - 
IIIf H iso-C7H7 65.5-66.5 98 CHC13 

mass spectra: IIIc, 199(~+) ; IIIe, 151(~+) 

All crystalline compounds gave satisfactory elemental analyses. 



Table I1 R~ R1 
H~NW' X+$x2 

VN N+N 
X 

*@r 
NH2 NH2 

compd. R1 II2 X mp( Oc) yield(%) 

1va6) H 
CH3 

C1 184-185 93 

IVb 
CH3 CH3 

C1 168-169 75 

IVc C6H5 
CH3 

C1 174-175 95 

IVe H n-C3E7 C1 104-10.5 81 

IVf H iso-C H C1 119-120 97 
3 7 

VIg H - Br 233-2W(d) 92 

A mixture of IVg and Vg was determined by nmr spectrum 

respectively. 

Satisfactory analytical data were obtained for all the 

pyrimidines. 
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~h~ general procedure for the preparation of IV was as follows. 

A solution of hydrogen chloride(0.06 g) in ether(l5 ml) was 

added dropwise to a solution of III(O.01g) and BFj-Ether com- 

plex(O.OO1-0.01 3) in benzene-ether(l:2, 15 ml) at 20-25'~. 

After 6 h, the precipitates were collected, followed by treat- 

ment of water and neutralization with aq. NaHCOj to yield IV. 

The structures of I11 were confirmed by analyses and ir, 

nmr, mass spectra and their cyclization with hydrogen halides 

to the pyrirnidines(IV,V) . The pyrimidines(IVa,b,g, Vg) were 

identified by methoxglation to known compounds such as 6-amino- 

5) 2.4-dimethomyrimidines4)and 2-amino4,b-dimethoxypyrimidine , 
and the other pyrimidines(1Vc-f,VIg) were characterized by com- 

parison of their spectra(uv,ir,nmr) with those of the chemically 

assigned pyrimidines. 

This method represents a one-step synthesis of a type of 

4-alkoxy-6-amino-2-halogenopyrimidines(IV) which have not been 

practically available previously6)and provides an economical 

means for preparation of the useful pyrimidines from inexpensive 

and readily available starting materials. 

A C K N O W L E D G ~ T  

We are grateful to Dr. N. Koga, Director of this Institute, 

and Mr. S. Nabeta, Head of our Laboratory, for their valuable 

suggestions. 



RrnEXMCES 

1) T.Hirayama, lL.Kamada, XJlimura, and H.Tsurumi, Part I and 

I1 of this series (under contribution). 

2) K.R.Huffman and F.C.Schaefer, J.Org.Chem., 1963, 2, 1816. 
3) S.M.NcElvain and J.P.Schroeder, J.Am.Chem.Soc., 1949, 2, 40. 

4) K.Yanai, J.Pharm.Soc.Japan, 1942, 52, 315. 

5) F.L.Rose and G.A.P.Tuey, J.Chem.Soc., 1946, 81. 

6) Y.Nitta, K.Okui, and K.Ito, Chem. Pharm.Bull., 1965, 13, 557. - 
Received, 15th June, 1974 


