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M-2.4Dioxathiazolidinc derivatives (7) have been obtained in synthetically useful yields by the con&n- 
sations of easily availabk I-urklihlred-4.4.6~~methyl-1.CdihyQopyrimidi~-~3H) thkm derivatives (4) and 
o-halogenated carboxylic acids in aqueous medium. The condensations of 4 with o-haloketones in c~hanol 
containing cone HCI furnish 2-oxabthiazdines (8). The condensations of N.Ndi&yl-N’-aryhhas or aryl 
rhiourethanes with o-chlorocarboxylic acids and a-haloketonc in presence of cone HCI furnish 7 and 8 respec- 
tively 

A typical enamine character is demonstrated by biologi- 
cal pytimidines viz uracil (I.R=H). thymine (I,R=Me) 
etc.‘.’ The ekctrophiks attack these pyrimidines either 
a1 C,. forming imminium cation (2) as intermediates 
which by the loss of a proton give C, substituted 
products (3): or at C,. Gdouble bond to give adducts.’ 
The nucleophiles react at C, of 1 and 2 resulting in ring 
ckavage followed by the formation of alternate cycliza- 
lion products.‘.’ These reactions have been responsible 
for a variety of ring transformations in pyrimidine 
nucleosides and nucleotides.* The enamine character has 
also been elaborated in I-substituted-4,4,6-trimethyl-I& 
dihydropyrimidine-2(3H) thione derivatives (4). and with 
HCI compounds 4 have been converted to ?-substituted 
amine-4.4.6trimethyl-jIj-I,bthiazines (5) or ?-sub 
stituted amino-4.4,6-trimethyl-6H-l.3-thiazines 
depending upon the reaction conditions.’ 

(6) 

Chloroacetic acid performs a facile conversion.of 6- 
methyl-2-thiouracil to 6-methyluracil.’ In continuation of 
our interest in the development of synthetic methodology 

for the conversion of >C=S to >c-O.’ we have per- 

formed the reactions of chloroacetic acid with 4. An 
aqueous solution of chloroacetic acid and 4 (R’=C,H,) on 
rctluxing furnished a product, m.p. 135” which analysed 
for mokcular formula GH,NO,S (MS, M’ m/c 

193.043). It exhibited two CO absorption bands at 1680 
and 176Ocm ’ in the IR spectrum and ‘H NMR signals 
appeared at 6 4.20 (s. 2H) and 7.2-7.5 (m, 5H). From 
these data. it was assinned the structure. 3-ohenvl-2.4- 
dioxathiazolidinc (7, R’=CJIH,. Rr=H). 
corroborated bv the beaks at m/t 119 (M’ 
0). 91 (I 19-COj. 77 ill9-NCO): 74 (hi’ -Ph-N&j). 46 
(74-CO) in the mass spectrum. Thus. in this reaction 
aqueous solution of chloroacetic acid did not oxidiw 

>c.s IO >c=tY 

ESubstituted-2.4-dioxathiazolidine derivatives exhibit 
a broad spectrum of biological activities and have been 
synthesized from easily oxidisable thiol precursors.“-” 

Since the derivatives of 4 are easily available, it was 
planned to investigate the synthetic utility of the con- 
version of 4 and its derivatives to the corresponding 
3-substituted-2.4-dioxathiazolidine derivatives and the 
results of the condensations of derivatives of 4 with 
chloroacetic acid and 2-chloropropionic acid are tabu- 
lated in Table I. In all the cases the reaction proceeded 
smoothly except in the condensation of chloroacetic acid 
and 4 (R’=H), where 13 (R’=H) was formed. When the 
reaction of 4 (R’=Ph) and chloroacetic acid was per- 
formed in ethanol, 7 (R’=Ph, R’=H). was formed in 
relatively poor yields. The reaction of 4 (R’=Me) with 
ethylchloroacetate when performed in ethanol or ethanol 
containing cone HCI. gave a multitude of products. 

A synthesis of 7 (R’=C,H,CH, - o/C,H,CH, - p; 
R’=H) has been reported by the condensations of symm. 
N.N’ - di - o - tolylthiourea/N,N’ - di - p - tolylthiourea 
with chloroacetic acid.‘* On repeating these conden- 
sations. ir was found that instead of 7. actually 2 - o - 

Table I 2,CDioxathiazolidine derivatives (7) 

CICH(R%F.OOH m.p. Yield’ 
Product 4/R’ R’ (“0 (I) 

la 
7b 
7c 
76 
lc 
71 

7h 

CHI H 1843” 90 
LH,CH\-o H 98‘ 81 
LHICHrp H I!? HI 
GH.NOrp H I28 81 

C,H< H 135’ 80 
H CH) Yellow RI 

oil 
CH, CH, Yellow 50 

oil 
C,H.CHrp CHI 110’ 80 

Tbc yields of the derivatives of 7 obtained by the 

mh0dS reporlcd in lilmlurc arc rtlrlivcly poor. 
?A. m.p. 3&F.” 
‘tit. m.p. 117-W ‘* 
‘tit. m.p. IMP.” 
‘Lit m.p. l3P ” 
‘IA. m.p. 108-32.” 
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tolyhmino - 3 - o - tolyl - 2.4 - dioxathiazolidine’” and 2 - 
p - tolylimino - 3 - p - tolyl - 2.4 - dioxathiazolidine’” 
were formed. 

Amongst the two evident pathways, A and B. depicted 
in Scheme I, for this reaction, the absence of the deriva- 
tives’ of 10 in the reaction mixtures (TLC) at any stage 
during the reaction and isolation of 13 (R*=H), supported 
the pathway B for the condensations of 4 with Q- 
chlorocarboxylic acids. Thus the reactions of I - sub- 
stituted - 4.4.6 - trimethyl - I,4 - dihydropyrimidine - 
2(3H) thione derivatives (4). with a-chlorocarboxylic 
acids through the sequence (i) initial reaction at sulphur, 
(ii) enamine hydrolytic cleavage of the pyrimidine ring, 
(iii) an alternate cyclization. (iv) hydrolysis of the exo- 
cyclic imino group, furnish 3-substituted-?+dioxathi- 
azolidine.m 

In the formation of 7, in Scheme I, the structural units. 

R-b- =S of 4 and R‘- H-C@ of a-chlorocarboxylic ’ L 6 
I\/ I 

acids were utilized and -N-C-CH-C- of 4 had be:n 
extruded. It was therefore argued that monoprotic 
thioureas could condense with a-chlorocarboxylic acid 
with the elimination of a secondary amine to form 7. 
Consequently N.N-dimethyl-N’-phenylthiourea and N.N 
- diethyl - N’ - p - tolylthiourea on condensation with 
chloroacetic acid in aqueous solution have been found to 
furnish 7 (R’=Ph. R’=H. 7W) and 7 (R’=C,H,CH,-p, 
R’=H. 80%) respectively. 

N,N - Dimethyl - N’ - phenylthiourea on condensation 
with ethyl chloroacetate or chloroacetonitrile in an alco- 

ii 
2 

holic solution, containing COW HCI, furnished 3 - phenyl 
- 2.4 - dioxathiazolidine as the major product. However, 
condensation of N,N - dimethyl - N’ - phenylthiourea 
with chloroacetonitrile in ethanol gave 3 - phenyl - 4 - 
imino - 2 - thiazolidone (14) and 3 - phenyl - 2 - imino - 4 - 
thiarolidone (IS).” 

The reactions of I - substituted - 4.4.6 - trimethyl - I.4 - 
dihydropyrimidine - 2(3H) thione (4) with a-chlorocar- 
boxylic acids constitute a facile synthesis of 3 - sub 
stituted - 2.4 - dioxathiazolidine (7). It has been reported 
that condensation of 4,4,6 - trimethyl - I.4 - dihy- 
dropyrimidine - 2(3H) thione (4. R’=H) with phenacli 
bromide in ethanol gives 2 - amino - 4 - phenylthiazole. 
In the latter case, evidently the hydrolysis of the imino 
group has not taken place. It was argued that conden- 
sations of 4 with a-haloketones performed under acid 
catalysed hydrolytic conditions could constitute a syn- 
thesis of 3 - substituted - 4 - aryl - 2 - oxa - 4 - thiaroline 
derivatives. Thus 4 (R’=H, Me. Ph. C&CH,-p) have 
been condensed with phenacyl bromide in ethanol con- 
taining cone HCI to furnish 8 (R*=H. Me. Ph. C,HX’H,-p 
and R’=Ph) respectively. The reaction would evidently 
follow a pathway depicted for similar condensation of 4 
and chloroacetic acid (Scheme I). 

6-Methyl-2-thiouracil, on condensation with phcnacyl 
bromide, p-bromolchlorophenacyl chlorides, performed 
in ethanol containing cone HCI gave 8 (R’=H. R’=Ph. 
C.H,Br-p and C+,H,CI-p) respectively in 7WW6 yields. 
However 6 - methyl - 2 - thiouracil on condensation with 
phenacylbromide in alcohol furnished 2 - amino - 4 - 
phenyl thiazole.” 

a. R’ =cli,. R’=Il a. R’=H. R’ZC.H, 
b. R’=C,Ii.(‘H,- 0. R’=H h. R’ = Cfi, . R’ xc, tt, 
c. R’=(‘,It.Ctt,- P. R’=Il c. R’=(‘,t!, R’=C,H, 
d. R’=C,tI,S02-PP. R’=H d. R*=(‘,ti,(‘H,-PP. R’=C,t!, 
e. R’=(‘*tI,. R’EH c R’=tI 

R’=CH, ’ ’ 
R’=c.tl.Rr-P 

1. R’=H. f. R~=It. R’=C,l~.CI-P 
g. R’=CM,, R’=CII, 
h. R’=C,ti.(‘II,- P. R’=CII, 

Scheme I. 
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N.N - DiaIkyl - N’ - arylthioureas with phenacyl hal- 
ides have been reported to furnish (i) arylisothiocyanates 
(ii) 2 - arylimino - 5 - aryl - 1.3 - oxathioles (iii) 3.4 - diary1 
- 2 - arylimino - 4 - thiazolines and (iv) dialkylamine 
hydrochloride.” II was envisaged that the same conden- 
sation reactions when performed in ethanol containing 
cone HCI would provide derivatives of 8. Thus the 
condensation of N.N - dimethyl - N’ - phenylthiourea 
with phenacyl bromide performed in ethanol containing 
cone HCI gave 2 - phenylimino - 5 - phenyl - I,3 - 
oxathiole (16, R’=Ph. 25%) and 3.4 - diphcnyl - 2 - oxa - 4 
- thiazoline (8, R’=R’-Ph 52%). Similarly N.N - diethyl - 
N’ - p - tolylthiourea and phenacyl bromide furnished 5 - 
phenyl - 2 - p - tolylimino - 1.3 - oxathiole (16, 
R’GH,CH,-p, 20%) and 3 - p - tolyl - 4 - phenyl - ? - 
oxa - 4 - thiaroline (8. R’=GH.CH, - p, R =Ph, 54%). 
When the same reactions were performed in ethanol, the 
formation of corresponding 2 - arylimino - 5 - aryl - 1.3 - 
oxathioles (16) were noticed. but the reactions could not 
proceed to completion even on prolonged heating. 

N.N - dialkyl - N’ - arylthioureas with ethanol/sodium 
ethoxide formed arylthiourethanes” We have now 

12 

found that N,N - dialkyl - N’ - arylthiourcas with 
ethanollconc HCI also furnish aryl thiourcthanes. We 
argued that in the reactions of N.N - dialkyl - N’ - 
arylthioureas with a-haloketones in ethanol containing 
cone HCI, 8, might have been formed by the conden- 
sation of a-haloketones with aryl thiourethenes formed 
in situ. On monitoring the progress of the reactions, the 
formation of aryl thiourtthanes could not be detected. 
Thus the reactions of N,N - dialkyl - N’ - aryhhioureas 
with a-haloketones might proceed through (i) the 
sequence depicted in the condensations of a-chlorocar- 
boxylic acids and 4 or (ii) through the formation of aryl 
thiourethanes and subsequent condensations with u- 
haloketone. On performing the condensations of 
phenyllp - tolyl - thiourethanes with phenacyl bromide in 
ethanol containing cone HCI, 3 - phenyV3 - p - tolyl - 4 - 
phenyl - 2 - oxa.- 4 - thiazolines were formed. However, 
the reaction of N,N - dimethyl - N’ - phenyhhiourea and 
phenacyl bromide run in ethanol containing sodium 
ethoxidc also gave 2 - phenylimino - 5 - phenyl - I.3 - 
oxathiole (20%) and 3.4 - diphenyl - 2 - oxa - 4 - 
thiazoline (56%). 

As a consequence of the above observations. the con- 
densation of I - phenyl - 4.4.6 - trimethyl - I.4 - dihy- 
dropyrimidine - 2(3H) thione (4, R’=Ph) with ethyl 
chloroformate might be expected to form fl-lactam 
derivatives. But on performing the condensation of 4 
(R’=Ph) with ethylchloroformate. I - phcnyl - 3 - 
ethoxycarbonyl - 4.4.6 - trimethyl - 1.4 - dihydropyri- 
midinc - 2(3H) thione (17) was formed. 

Ups were dclcrmined in capillaries and are uncorrected. ‘H 
NMR and “C NMR spectra were recorded on Tesh BS 487C 
8OMHr and Varian XL-100 iartruments rcsoectivelv bv usinu 
TMS as internal standard. IR spectra were recorded with ; 
Hun&an spektromom-2000 instrument. Mass spectra were run 
on a HitrhilPerkin-Elmer RMUdDD imtruuwnt. Ekmcntal 
analysis were performed at microanalytical Wora~ory. Cakutta 
University. Cakutta. India. For TLC. pIala coated with silica 
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