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Abstract-3-Chloromethyl- (41, 3-dichloromethyl- (31, aid 3- 

trichloromethyl-5,6-diphenyl-1,2,4-triazi 121 were synthesized 

from 3-methyl-5.6-diphenyl-1,2,4-triazine (11. The reaction of 

4 with sodium ethoxide in ethanol simply afforded the correspond- - 
ing 3-ethoxymethyl compound. In contrast to this reaction, when 

2 and J were treated with sodium alkoxide, an unexpected ring- - 

cleavage reaction occurred instead of simple nucleophilic attack 

to chloromethyl groups. The structure of the products and the 

reaction mechanism are discussed. 

As an extension of our studies on the synthesis of monocyclic diaaine derivatives, 2 

the synthesis and reaction of 3-trichloromethyl-5,6-diphenyl-1,2,4-trii I=- 

triazinel was investigated, because some derivatives of 5.6-diphenyl-=-triaeine 

were reported to h a k  considerable anti-inflammatory  effect^.^ In this course, a 

unique ring-cleavage reaction of =-triazines was occasionally observed, which is 

the subject of this communication. 

When chlorine gas was blown4 through a warm solution of 3-methyl-5.6-diphenyl-=- 

triazine 11) and sodium acetate in acetic acid, a side chain chlorination was oc- 

curred to give 3-trichloromethyl-5.6-diphenyl-as-triazine IZI, C16H10C13N3, mp 132- 

133'C. in 72 % yield. The reduction of 2 with metallic tin in conc. hydrochloric 

acid and acetone gave 3-dichloromethyl-5.6-diphenyl-as-triazine 13). C16H11C12N3, 
mp 143-144-C, in 63%yield. Further reduction of 2 to 3-chloromethyl-5,6-diphenyl- 

as-triazine (4) was unsuccessful, but 4 was alternatively obtained by the direct - 
chlorination of 1 with N-chlorosuccinimide under irradiation as pale yellow prisms, 

C16H12C1N3, mp 95-96'C. in 19 % yield. 
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Scheme 1 

On treatment with aq. sodium hydroxide, 2 and 1 were both transformed into 3-0x0- 
5.6-diphenyl-2.3-dihydro-as-triazine (5 ) .  mp 222-223'C (lit.5 mp 224-225•‹C). in 50 

and 54 % yields, respectively. In these cases, the corresponding carboxylic acid 

or carboxaldehyde derivatives were not obtained. Similarly,the reaction of 2 
with hydrazine hydrate and n-butylamine gave 3-hydrazino-5.6-diphenyl-as-triazine 

(61, mp 173-174•‹C(lit.1 mp 171-173'Cl. and 3-n-butylamino-5.6-diphenyl-as-triazine - 
(11, mp 130-131•‹~(lit.' mp 131-132'CI. in good yields. These products (5 and 11 
were identical with the authentic specimen prepared by previously reportedmethod. 1 

NaOH :;?2to 4 7  

8 - 
Scheme 2 

In contrast to the above results, when 2 was treated with sodium allroxide in 

alcohol, an abnormal reaction occurred, and the formation of the expected alkoxyl 

derivatives6 was not observed. Namely, the reaction of 2 with sodium methoxide in 

boiling methanol afforded colorless needles, C18H17C12N02,(~) ,mp71-71.5•‹C. in30% 

yield, together with a small amount of the ortho ester. 2-trimethoxymethyl-5,6- 
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diphenyl-as-triazine (lo), Cl9HI9N3O3, mp 127-128•‹C. 

me hydrolysis of 9 with dilute sulfuric acid gave a-methoxybenzyl phenyl ketone 
(=. R=Mel which was identical with an authentic specimen7 prepared by the methy- 

lation of benzoin with thionyl chloride and methanol. This finding suggested the 

structure of the main product (9) to be 1-methoxy-2-12.2-di~h10r0-1-meth0~y- 

ethylidenelamino-1.2-diphenylethane as shown in Scheme 2 .  This structure is also 

supported by the following spectral data. The 'H-NMR spectrum of 9: 6(CDCl3I 

3.48 (3H,s), 3.88 (3H.s). 6.27 (1H.s). 7.13-7.80 (10H.m). The 13c-Nbl~ spectrum of 

9: 6 (CDC13) 54.8 (ql, 58.2 (ql, 60.0 (dl, 127.6 Id), 128.0 Id), 128.6 Is), 129.1 - 
(dl, 133.7 ( s ) .  The reaction of 2 with sodium ethoxide gave the same ttpe ethoxyl 

derivative I=), C20H21C12NOz, liquid, whose 'H-NMR spectrum is in good agreement 

with the open-chain structure. 

The ring-cleavage reaction of this type seems to require the presence of two chlo- 

rine atoms at the 3-methyl group. In fact, 3-dichloromethyl-5.6-diphenyl-as-tric 

azine (3) and 3-(0.a-dichloroethyll-5.6-diphenyl-as-triazine Is), which was Pre- 

pared by the chlorination of 3-ethyl-5.6-diphenyl-as-triazine (151, were converted 

to the compounds and 11, respectively, while the reaction of 4 with sodium 
ethoxide in bailing ethanol. gave 3-ethoxymethyl-5,6-diphenyl-as-triazine 1x1, 

C18H17N30, mp 87-88'C; as usual. 

reaction, but the addition of various nucleophlles to as-triazine rings are 

frequently reported.8 Furthermore Grabowski et a1.' reported that the reaction 

of 2-trichloromethylpyrazine with three equivalents of sodium methoxide in re- 

fluxing methanol gave 2-dimethorymethyl-5-methoxypyrazine as a main product. 

Scheme 3 

We have no experimental evidence regarding the mechanism of this ring-opening 



~h~~ ~~ggested the addition of methoxide ion to the pyrazine ring at the initial 

stage of the reaction. 

Scheme 4 

Thus, it seems to be reasonable to propose the reaction pathway, which is based on 

the 1,4-addition of the alcohol to the 3- and 6-position of 5.6-diphenyl-3-dichlo- 

ro (or trichlorolmethyl-s-triazine, as illustrated in Scheme 4. 
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