
Tetrahedron Letters,Vo1.26,No.24,pp 2901-2904,1985 0040-4039/85 $3.00 + .OO 
Printed in Great Britain 81985 Pergamon Press Ltd. 

2-CHLORO-4,6-DISUi3STITUTED-l,3,5-TRIAZINES 

A NOVEL GROUP OF CONDENSING REAGENTS 
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Institute of Organic Chemistry,Technical University of t6di,90-924 t6di,Poland 

Abstract: The title, compounds form in reaction with carboxylic acids highly 

reactive intermediates, which are useful as acylating reagents in the p repa- 

ration of esters, amides, acid anhydrides, and peptides in 64-9876 yield. 

Although it is generally accepted, that carbodiimides are the most effi- 

cient condensing agents, their side effects such as the formation of side pro- 

ducts, racemization, and allergenic properties still give rise to the search 

for the new coupling reagents. In our research programme in this field we 

focused our attention on the derivatives of cyanuric chloride (L), which alre- 

ady has been applied for the preparation of acyl chlorides, amides, and pepti- 

des’. 

In this particular study indications have been found denoting that partial 

substitution of chlorine atoms of cyanuric chloride by methoxy or phenoxy gro- 

ups changes the course of reaction with carboxylic acids. It is presumed that 

instead of expected acyl chlorides, the reaction between 2-chloro-4,6-disub- 

stituted-1,3,5-triazines (2) and carboxylic acids gave highly reactive inter- - 

mediates 3a_c, which under further treatment with alcohols, amines, and car- 

boxylic acid anions, afforded appropriate esters (4) amides (z), and acid - 

anhydrides (2)) respectively. 
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TABLE 

Acylation of alcohols, carboxylic acid salts, amino-acids, and amines by car- 

boxylic acids activated with 2-chloro-4,6-disubstituted-1,3,5-triazines (2). 

Entry Product of acylation 
7 Condensing Yield 

reagent % 

m.p;l(oC) 

“20 

1 

2 

3 

4 

5 

6 

7 

3 

9 

10 

11 

12 

13 

14 

C6H5CO-OC2H5 

C6H5CO-Gly-0CH3 

CH,CO-O&H,), 

C6H5CO-OC2H5 

( CH3) 3CCO- NHC6H5 

( CH~) 3C~0-~~ 
u 

C6H5CO-NHC6H5 

C6H5CO-NHC( CH3) 3 

C6H5CO-NH 
u 

C6H5CO-NH 
c) 

( C6H5CO) 2O 

Boc-Ser-Val-OBzl 

Boc-Ala-Ser( Bzl) -Val-OBzl 2b 89 77-9 

Z-Phe-Aib-0CH3* 2b 88 123-5 

2a 74 1.5047 

2a 98 74-6 

2a 788 

2b 65’ 1.5045 

2a 91 121-4 

2b 98 109-11 

2b 92 157-60 

2b 84 134-5 

2b 98 145-7 

2c 64 140-5 

2a 81 39-41 

2b 82 53-5 

l I Aib: 2-methylalanine. 

The absence of racemization suggests that activation of carboxylic acids 

by 2-chloro-4,6-disubstituted-1,3,5-triazines proceeds on the different route 

than axpected formation of acyl chlorides. 10 
Attempts to isolate the reactive 

intermediate in the condensation reaction mediated by 2a-c were successful 

only in the model experiment with sterically hindered 2,2-dimethylpropionic 

acid and Lb. Its structure, 2-(2,2-dimethylpropionyloxy)-4,6-dimethoxy-1,3, 

5-triazine (2; m.p. 49-51’C) was confirmed by spectroscopic methods and 

elementary analysis. 
11 

IR absorption at 1775 cm -1 
of 2,2_dimethylpropiony- 

loxy group indicates the presence of carbonyl function of an active 

ester. Magnetically equivalent methoxyl substituents observed et 
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4,07 ppm.in 
1 

H-NMR (CDC13) and at 55.87 ppm. in 
13 

C-NMR (CDC13) spectra respec- 

tively, confirm the presence of the symmetrically substituted 1,3,5-triazine 

ring. 
12 

The structure 2 demonstrates several resemblances to the reactive 

intermediates formed in the reaction of carboxylic acids with carbodiimi- 

des13’14 (viz . in fig. 2 by bold face typing). Interestingly, the only con- 

sequence of this analogy is the strong acylating ability of 2. Neither 0-N 

acyl group migration in 2 (corresponding to the formation of N-ecyl urea, 

usually accompanying carbodiimide coupling), nor racemization in the cource 

of peptide syntesis via 2 were observed. Furthermore, all experimets invol- 

ving the use of have not caused in our laboratory any allergic effects 

even in these persons, who are otherwise sensitive towards carbodiimides. 
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