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Abstract.- Vinyltrifluoromethanesulfonates (triflates) 

which are obtained from the corresponding ketones, react in an excess of 

pure nitriles (acetonitrile, propionitrile, benzonitrile) at 8OcC (20h) 

to form substituted pyrimidines 5 and g in good yields. 

Tri and tetrasubstituted pyrimidines are an important class of compounds which 

have been widely used as drugs I) , flavours 2) , herbizides 3) and liquid cris- 

‘nls? The syntheses 
4) 

of substituted pyrimidillrs 2 arid y krluwll so for arc often 

somewhat complicated or, restricted to such systems which are partly substitu- 
3) ted with aromatic groups . 

We report now a new and simple procedure for the synthesis of substituted py. 

rimidines 2 and 8: Z/E-isomeric vinyltriflates 1 (R’=alkyl, aryl; R’=H, alkyl) 

(20 mmol) are treated with an excess of pure alkyl- or arylcyanide R 3-CN 

(R3=alkyl, aryl) (0.1 mol) at 8OgC for 20 h to form the substituted pyrimidines 

5 or 8 in yields of 54-71:;. (Examples: see Table 1). 
= 

If=Z/E-triflates 1, with R’=alkyl and R2=H are used only uniformly substitu- 

ted pyrimidines 2 are obtained. The pyrimidines 5 are isolated after removal of 

the excess nitrile by distillation, washing the residue with 10% NaOH solution 

and extraction with methylene chloride. If triflates 1 are used in which 

R’f R2f H, then a mixture of two isomeric pyrimidines 2 and 8 is formed, which 

however can be separated by column cllrolllalclcJr:1I)Ily. 
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All triflntes I arc obtained in higIl yield by the 
q 

rr:nct.ic,r, Of- tt1c o,‘pr”,‘ri”- 

te ketone with trifluoromethanesulfonic anhydride (Tf20) and sodium carbonate 

5,6) in methylene chloride . 

Ihe pyrimidines 2 and i listed in lable 1 were cllaracterized by IR, IJC-‘I,_ 

-NMR, MS and elemental analysis. 

Table 1 

Nitrile 

R3-CN 

1 (E/Z-ratioja 5a = Z 

R’ 2 - 

la t_-C4H9 H 
= 

la t-C4H9 H 
=- 

&I i-“4H9 II 

‘2 ‘gH5 H 

g C6H5 H 

‘A C6H5 H 

1~ i-C4H9 L-C3H7 

(72/28) 

R3 - 

CH3 

C2H5 

‘6”5 

CH3 

‘ZH5 

‘gH5 

CH3 

5a = 

5b 
= 

5c 
= 

5d 
= 

5e 
= 

5f 
= 

5g(56%) 
= 

2 i-C4H9 L-C3H7 

(72/28) 

‘ZH5 
5h(56%) 8h(44%) 70 
= = 

Products 

Yield b b.p.L°C]/torr 

( % ) or m.p. [“cl c 

R3 

kla = 

56 

54 

65 

71 

70 

75 

8g(44%) 71 
= 

h1-62/4.5 

74-76/4.0 

WU43) 

95-96/0.7 

86-88/O. 1 

184-1s53) 

71-73/l .o 

93-94/Z .O 

aDetermined by G.L.C. (OV-101, 25m, 8OPC). 

b 
Of isolated product. 

‘Recristallized from EtOH. 
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The formation of two isomeric pyrimidines ,5yIk and tlzl;$ from triflates J$ 

leads us to propose the following mechanism: (Scheme I) 

OTf 

R2 
-&-dd-=-R2] 

II 5 = = 

H 2 = 

;1 

R2 

8 = 

Scheme 1 

In the first step the triflates 4 form the alkynes 2 by elimination of TfOH, 

the excess nitrile serving as a weak base. By protonation of the alkynes 2 the 
3- 

vinyl cations 3 and 6 are obtained which react with two mol of nitrile A -CN = 
via 2 and 2 respectively to form the pyrimidines 2 and i. 

As has been shown recently, such nitriles, which do not corltain hydrogen 

atoms in the a-position, can be reacted with alkynes in presence of phosphoric 

acid and BF 3) 3 to yield pyrimidines . The synthesis of substituted pyrimidines 

using our method is not restricted to certain substituents and common available 

ketones, which are easily transformed into the corresponding triflates 1, are :: 
used as starting materials. 
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