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Abstract - S-N Polyhetero-Claisen rearrangements promoted by carboxyl group 
were studied. 2-Carboxyallyl groups in triazines (g and kj migrated to 
nitrogen at 4-position of those rings and gave 4-(2-carboxyally1)triazines ( 

7a and k) by refluxing in ethanol. 2-(2-Carboxyal1ylthio)benzimidazole (10) - 
and -thiazoline (12) were also converted to N-(2-carboxyallyl)heterocycles 

in the same fashion, respectively. 

We describe here some examples of S-N polyhetero-Claisen rearrangements in comparatively milder 

conditions, which seems to be caused by carboxyl group attached to the 2-position of ally1 group. 

The reaction of a-(bromomethy1)acrylic acid (1) with 3-mercapto-2,5-dihydro-1,2.4-triazin-5-ones [ 
1) in aqueaus potassium hydroxide gave 3- (2-carboxyally1thio)-1,2,4-triazin-S(2H) -ones (3) in good - 

1 yields : H nmr (DMSO-d6) S ; g 4.05(s, 2H), 5.99(d, lH, J.1.5 Hz). 6.23(d, 1H. J=1.5 Hz), 7.66( 

s, lH), & 2.14(s, 3H), 4.03(s, ZH),. 5.96(d, lH, J=1.5 Hz), 6.19(d, lH, J.1.5 Hz) : mp "C ; 2 127- 
129, & 137-139. 

1) KM1/H20 - 
QH 2) dil. H2S04 REX)- 0 

la : R=H - 3a : R=H (74.4%) - 
2 - 

lb : R=M3 - 3b : R=o13 (81.9%) - 

Selective S-alkylation was confinned by the comparison of the w data of 2 with that of the anal. 
ogous methylthiotriazine (4) : iEtoH nm(1og E )  of are 231(4.21) and 299 sh(3.09) and A F ~  nm( nix 
log E) of 3-methylthiotriazine (4) - are 234(4.27) and 300 sh(3.00), while A:: m(10g E)  of 



2-methyl- (5) and 4-methyltriazine (6) are 220(4.27), 267(4.40), 312 sh(3.56) and 218(4.40), 270( 

4.27), 310(3.55), respectively. 
1 

c L H 3  ocx: 0 0 PJ 
4 - 5 - 6 - 

An ethanolic solution of and b_ was refluxed and evaporated to give the compounds 2 and b in 
1 

quantitative yields. The structures of 2 and b were confirmed from the w and H nmr spectra data 

: 'H nmr (MtX)-d6) 6 ; 2 4.95[m, ZH), 5.47(m, 1H), 6.05(m, lH), 7.81(s, lH), 3 2.15(s, 3H), 4.97 
EtOH ph 11 (m, ZH), 5.43(m, lH), 6.04(m, 1H) : Amax nm(1og E) ; 2215(4.04), 269(4.07), 315 sh(3.36), A, 

nm[log E) ; 2 261(4.O?), 330(3.70). And $~lnm[log E )  of 4,6-dimethyltriazine (8) are 264(4.05) 
and 326(3.74), while those of 2,6-dimethyltriarine (9) are 237(4.15) and 262(4.42). 2 

EtOH Ras c ~ 3 f J ~  cH33xcH3 
3 - -0 

reflux 

a : R=H - c, 0 '3"' I H 
b : R = M ~  - 7 C02H 

a : R=H, mp 154-156'C - 8 - 9 - 

b : R=M3, mp 157-159'C - 
From these data it became clear that the allyl migration occurred from sulfur to nitrogen at 4-pa- 

3 sition (4-N) of the rings. Recently Yoshida and co-workers reported an excellent palladium cata- 

lyzed allyl migration of allylthiotriazine in which the transformation proceeded predominantly 

from sulfur to 4-N and small amounts of 2-N substituted products were also obtained. In this 

point the non-catalyzed process is regiospecific one. 
4 

As expected, 2-(2-carboxyallylthio)benzimidazole (10) also underwent this type of the rearrange- 
5 

ment in ethanol at room temperature for 8 days and gave 11 , However, higher reaction temperature 
with shortened reaction time gave an intractable mixture of the products. Even at room tempera- 

ture yield did not satisfy (20.9%). Exceptionally 2-(2-carboxyally1thio)thiazoline (g6, pre- 

pared (61.0%) from 2-mercaptothiazoline and & in the same way for 50 min, was also converted to 3- 

(2-carboxyallyl) -2-thioxathiazolidine in a methanolic solution of sodim hydroxide (1 equiv.) 

=T my EtOH, r.t., 8 days 

10 - 
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C02H E~OH, r.t. 

or N a m  (1 equiv. 

/Mew 
12 - 13 - 

at room temperature in quantitative yield like in ethanol. But in the presence of the excess of 

sodium methoxide (100 equiv.) this conversion did not take place. 

8a-c To other heterocycles , containing 2-carboxyallylthio group, prepared from thiouracil, 2- 

mercaptopyrimidine, and 2-amino-5-mercapto-l,3,4-thiadiamle this type of the rearrangement was 

applied but any rearranged products could not be obtained. 

In comparison with the previous reports about S-N polyhetero-Claisen rearrangement which proceeded 

at high temperatures, these facile rearrangements might be attributed to the presence of electron 

withdrawing group and proceed via dipolar intermediate as proposed by Gompper and his co-workers. 9 
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