
Tetrahedron Letters N0.56, pp. 4967-4970, 1969. Pergamon Press. Printed in Great Britain. 

THE RZACTION OF CARDONYL-STADILIZED SULFUR YLIDZS WITH 

1,4-DIPOLE ; A NEM SYNTEJEIC HZTEOD OF PYBIHIDINES 

Shlgeyukl Ueda, Yoehiyukl Hsyashl and Flyohel Oda 

Department of Synthetic Chemistry, Faculty of mglneerlng, 

Kroto University, Kyoto, Japan 

(Received in Japan 23 October 1969; received in UK for publication 11 November 1969) 

One of the most useful synthetic methods Is 1,3-dlpolar cycloaddltlon In 

nhlch five-membered heterocqcllc compounds are prepared by addition of 

1) 1,3-dlpolar compounds to double bonds . Sulfur or phosphorus ylldes as 

1,3-dipolephlle are also useful starting materials for the synthesis of 

heterocycles2-4), although the mechanism OS the reactions may be different from 

1,3-dlpolar cycloaddltlon. 

The reaction of 1,4-dipoles with sulfur ylldes would be expected to parallel 

the reaction of the 1,4-dipole (I) with 1,3-dlcarbonyl compounds in the presence 

of bases), while the mechanism of the reaction of carbonyl-stabilized sulfur 

ylldes with l,J-dipoles Is still not fully settled. 
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The authors have found that the reaction of carbonyl stabilized sulfur ylldes 

with (I), a precursor of 1,4-dipole, at ambient temperature furnished 5- 

dlmethrlsultonlum pyrlmldlnes in 74-96 % yields. 

Some tentative conclusions about the mechanism of the reaction can be draun 

(Chart 1). Nucleophlllc attack of the yllde on (I) and subsequent ellml~tlOn 

of sulfur trlorlde gives (II). The ring closure of (II) to the betalne (III) 
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Is analogous one to the reaction of nltrlle lmlnc with the sulfur 

The allmlnatlon of hydroxy anion from (III) to the sulfonlum salt 

No.56 

2) yllde . 

(IV) Is 

feasible because of the formation of resonance stabilized pyrlmldlne and derives 

the reaction to completion. 
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The structural assignment of IVa (Table I) was substantiated by elemental 

anaIYsls, c3 4&4N2%05 i IB (in nujor), YC=O 1675~1~~'; N.M.B (in DMSO-da), at 

~1.9-3.3 (HI, 2oH, aromatic Ii), at 5.8-6.6 (broad, 2H, methylene H), at ~6.75 

and 6.94 (two singlets. 12H, methyl H), and the decomposition In aqueous 

potassl~m chloride solution under heating to Va ; elemental anaIYsls, C23HleN2S : 

N.M.R(DMSO-ds) at 21.5-2.6 (m. 15H, aromatic HI, at ~8.23 (8. 3H, methyl If)= 
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Desulfurization of Va by Haney nlokel gave 2,4,6-trlphenylpyrlmldlne 

structure was characterized by comparison with the authentia speoimen. 

In general the reaction was carried out by adding I to a solution of 
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whleh 

yllde 

In benzene. The reaotlon mixture was kept at room temperature overnight. 

The precipitate from the reaction mixture was collected by filtration and washed 

with water to leave IV. IV was purified by reorpstalllzation. The deoomposltlon 

of IV In aqueous potassium chloride was carried out by heating for 4 hours. 

The precipitate from the reaction mixture was collected by filtration and 

purified by recrystallization. 

Table 1. Dlmethylsulfonlum pyrlmldlnes (IV) and methylthlo pyrlmldlnes (V) 

IV V 

a, 

b, 

C, 

d, 

e, 

f, 

8, 

h, 

Ar=B=C& 

X=C~HSCOC&SM~~.SO~ 

&=C&, B=p-C&3&3H4 

X=p-C&CeH4COCH2SMe2.S04 

Ar=C6H5, E=p-ClC,,H4 

X=p-C1C6H4COCH2SMe2.S04 

Ar=C6HS, B-p-BrCeH4 

X=p-BrC6H4COCHzSMe2.S04 

Ar=CeH5, &m-NO&H4 

X=m-NO&H4COCH2SMe2.S04 

Ar=CsHs, R=P-Naphthyl 

X=P-Naphthyl-COCH2SNe2.S04 

Ar=p-C&CsH4, B=CsH5 

X=C6HSCOCH2SMe2.S04 

Ar=p-C&C6H4, R=p-ClCsH4 

X=p-ClCoH4COCH2SMe2.S04 

Yield(k) Np.("o) Yield($) Hp.('a) 

77 145-151 32 111-113 

96 146-148 21 116-118 

03 155-158 53 l.26-128 

86 144-146 68 120-122 

90 125-131 96 121-122 

89 137-140 67 131-133 

74 129-131 99-101 

84 167-169 124-126 

89 135-138 

90 

30 

34 287-290 

The reaction of I with ethyl (dlmethylsulfuranylldene)-acetate gave IV1 which 

was also decomposed to VI. 
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0 0 
x = C2HsQCOCHzSHe2.g04 

IV1 VI 

The yields and melting point of IV and V are ahown in table I. 
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