
Chemistry of Heterocyclic Compounds, Vol. 34, No. 4, 1998 

S Y N T H E S I S  O F  H E T E R O C Y C L E S  F R O M  P R O D U C T S  O F  T H E  

A N IO N A R Y L A T I O N  O F  U N S A T U R A T E D  C O M P O U N D S .  

3.* 2 - A R Y L I M I N O - 5 - A R Y L M E T H Y L - 4 - T H I A Z O L I D O N E S  

N. D. Obushak, V. S. Matiichuk, N. I. Ganushchak, 
and Yu. E. Burlak 

The reaction of esters of 3-aryl-2-bromopropionic acids with N-ar3,1thioureas gives 2-arylimino-5- 

arylmethyl-4-thiazolidones, which exist in solution as (E) and (Z) isomers of the imino form. 

The methods for synthesis of 4-thiazolidones and their properties have been studied rather extensively [2, 3], in 

particular, due to the biological activity of many of these compounds [3]. The 5-arylidene derivatives are most available. The 

methods for the preparation of 5-alkyl and 5-aryl derivatives of 4-thiazolidone involve use of not readily available starting 

materials or multiple steps. These reactions are often carried out under vigorous conditions and accompanied by ring opening 

or isomer formation [2]. Thus, 2-phenylimino-5-phenyl-4-thiazolidone was obtained in only about 25 % yield in the reaction 
of 2-p,lenylimino-5-phenyl-4-thiazolidone with N-phenylthiourea [4]. 
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We propose a new approach to the synthesis of heterocyclic compounds using bifunctional products of anion arylation 

of unsaturated compounds using arenediazonium salts [1, 5]. In the present communication, we describe a simple method for 
the synthesis of 2-arylimino-5-arylmethyl-4-thiazolidones (I) involving the reaction of esters of 3-aryl-2-bromopropionic acid 

*For Communication 2, see [1]. 
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T A B L E  1. Indices  of  Esters  

Corn- Chemical 
pound formula 

lla Ctlt-tl3BrO2 

lib CIIH138rO2 

llc CIoH IoBrNO4 

Ild CtoHloBr202 

lie CI2HI5BrO3 

llf CllHl2BrNO4 

llg ClIHI2BrNO4 

lli C|3HITBrO2 

llj CI4HI9BrO2 

Ilk CI3HI6BrNO4 

of  3 -Ary l -2 -b romoprop ion i c  Acids  IIa-Ilj  

Found. 
Calcul~ 

51.21 
51,38 
51.13 
51,38 

41.75 
41,69 
37.54 
37,30 
49,90 
50,19 
43.97 
43,73 
43.61 
43,73 
54.46 
54,75 
56.11 
56,20 
47.44 
47,29 

bp, ~ 
(2 mm Hg) 

124...126 

130...131 

150...153 

I36...138 

164...167 

170...175 

141...143 

145...146 

183...186 

,, 200 /mp,  ~ 

1,5402 

1,5393 

101...102 

1,5778 

1,5335 

1,5530 

55...56 

1,5208 

1,5172 

1,5383 

Yield, 
% 

36 

38 

46 

44 

47 

36 

40 

35 

43 

34 

T A B L E  2. Indices  o f  2 -Ary l imino-5 -a ry lme thy l -4 - th i azo l idones  

Com- 
pound 

la 

Ib 

Ic 

Id 

le 

If 

lg 

lh 

li 

lj 

lk 

ll 

lm 

In 

1o 

Chemical 
formula 

CIsH14N2OS 

C 17H 16N2OS 

C17HI5N2OS 

CtTHIoN2OS 

CI5HI3BrN2OS 

Ct5HI3N303S 

CI7HI5N303S 

CIsHIsN2OS 

CITH15N303S 

C 17H tsCIN202S 

C15Ht2BrCIN2OS 

C 15H 12CIN303S 

CI5HI2CIN303S 

C 17H 15BrN202S 

C 15H 12BrN303S 

67.85 
68,06 
68.60 
68,89 
68.78 
68,89 
68,59 
68,89 
53.32 
53,20 
58.55 
58,70 
59.87 
59,81 
69.48 
69,65 
59.54 
59,84 
58.75 
58,87 
48.40 
48,57 
53.30 
53,12 
53.01 
53,12 
52,27 
52,18 
47,41 
47,30 

Found, % 
Calculated, % 

4.92 
5,00 
5.42 
5,44 
5.29 
5,44 
5.37 
5,44 
3.68 
3,63 

4,00 
4.32 
4,43 

5,84 
4.36 
4,43 
4.26 
4,36 

3,06 

3,34 
3.17 
3,34 

3,86 

2,98 

mp, ~ 

184...185 

157...158 

140...141 

162...163 

183...185 

185...186 

147...149 

159._160 

161...163 

178...179 

196...197 

150...151 

174...175 

199...200 

154...156 

Yield, 

70 

59 

74 

62 

73 

71 

65 

75 

60 

64 

61 

75 

61 

67 

47 

( l la - I Ik)  with  N-a ry l th ioureas  ( I I Ia-I l le) .  Esters  l l a - I lk  were  synthesized by the react ion a r e n e d i a z o n i u m  b r o m i d e s  with acry la te  

es ters  in the p resence  of  C u B r  [1, 6]. The  physical  indices of new esters  l l a - l lg  and I l i -IIk are  g iven  in Tab le  1. 

The  a tkyla t ion  o f  th ioureas  l l l a - l l I e  by esters  l l a - I lk  gave the co r re spond ing  th iou ron ium salts I V a - l V o ,  which  cycl ize  

to give subst i tuted 4- th iazo l idones  la- lo.  We  also found that the iodine analogs  of  esters  I Ia- l lk  ob ta ined  by the iodoary la t ion  

of  acry la tes  [7] react  s imi lar ly  with a ry l th ioureas ,  while esters  of o~-chlorohydrocinnamic acids do not par t ic ipa te  readi ly  ill this 
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reaction. This aspect was studied in greater detail in our previous work [1]. Going from methyl ester IIc to ethyI ester lIg, from 

methyl ester Ilb to butyl ester llj, and from ethyl ester Ilf to butyl ester Ilk has no significant effect on the yield of the 

corresponding products I. The indices of these products are given in Table 2. 

Two tautomeric forms are possible for substituted thiazolidones la-Io. 2-Arylamino-4-dfiazolidones exist in the 

crystalline state in the amino form (A) with a marked contribution of resonance ionic imino structures [8, 9]. A shift in the 

tautomeric equilibrium toward the imino form (B) should be expected for Ia-lo in solution [10-12]. 

Examination of the PMR spectra of thiazolidones la-lo (Table 3) shows doublets at 6.7-6.95 and 7.5-7.7 ppm in all 

the spectra, which were assigned to the ortho-protons of the Ar 2 substituent of the syn(E) and anti(Z) isomers of imino 

form (B), respectively [12]. 

o..~ NH O ~ - ' - N H  

ArtCH,, ~J,~ .,,~ _Ar z . --- ArtCHzx_ .~,x /~ ,  " 
- v X S . -  x N -  v " S "  " N  

I 

(E)- B (Z)- B Arz 

The multiplets for the para-protons of the arylimino fragment NAr 2 are seen at 6.90-7.15 ppm. The NH group proton 

is seen as a broad singlet in the vicinity of 11.00 ppm. This signal is not sufficiently distinct for all products Ia-lo and its 

intensity is not reproducible [13, 14]. 

Thus, thiazolidones la-lo exist in solution as an equilibrium mixture of (E) and (Z) isomers of the imino form. The 

isomerization probably occurs through an inversion mechanism [11, 15]. The signal intensities in the PMR spectra indicate that 

the (E) and (Z) isomers are present in approximately equal amounts except for IVg, for which the equilibrium is shifted toward 

the (E) isomer as a result of the methyl group in the ortho position of substituent Ar e. 

EXPERIMENTAL 

The PMR spectra were taken on a Varian VXR-300 at 300 MHz for Ia, lc, Ie-lg, Im, and Io and a Bruker WP-10OSY 

spectrometer at 100 MHz for Ib, Id, Ih-I/, and In for solutions in DMSO-d 6 with HMDS as the internal standard. 

Esters IIa-IIk were prepared according to our previous procedure [1]. The indices of these products are given in 

Table I. Ester IIh described in our previous work [1] was obtained in 30% yield using a two-fold excess of 

2-methylphenyldiazonium bromide, mp 60~ Esters IIc, Ilg, and IIh were recrystallized from ethanol. 

5-(Rt-Benzyl)-2-(R2-phenyl)imino-4-thiazolidones (Ia-lo). 

5-Benzyl-2-phenylimino-4-thiazofidone (Ia). A sample of 2.85 g (0.01 mole) butyl 3-phenyl-2-bromopropionate l Ii 

was added to a solution of 1.52 g (0.01 mole) N-phenylthiourea IIIa and 1 ml pyridine in i0 ml ethanol. The mixture was 

heated at reflux for 3 h. After cooling, the precipitate formed was filtered off and crystallized from ethanol. Products [b-Io were 

obtained analogously. 
This work was carried out with the partial support of the International Soros Science Education Program (ISSEP), 

Grant No, APU 053075. 
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