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DIHYDROPYRIMIDINE-2(3H)THIONE DERIVATIVES WITH
a-HALOGENATED CARBOXYLIC ACIDS AND KETONES
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Abetract—2 4-Dioxathiazolidine denvatives (7) have been obtained in synthetically useful yields by the conden-
sations of easily available l-substituted-4.4,6-trimethyl-1.4-dihydropyrimidine-2(3H) thione derivatives (4) and
a-halogenated carboxylic acids in aqueous medium. The condensations of 4 with a-haloketones in ethanol
containing conc HCI furnish 2-oxa-4-thiazolines (8). The condensations of N N-dialkyl-N'-arylthioureas or aryl
thiourethanes with a-chlorocarboxylic acids and a-haloketone in presence of conc HCI furnish 7 and 8 respec-

tively.

A typical enamine character is demonstrated by biologi-
cal pyrimidines viz uracil (I, R=H), thymine (I, R=Me)
etc.”’ The electrophiles attack these pyrimidines either
at C,, forming imminium cation (2) as intermediates
which by the loss of a proton give C, substituted
products (3),* or at Cs, C-double bond to give adducts.'
The nucleophiles react at C, of 1 and 2 resulting in ring
cleavage followed by the formation of alternate cycliza-
tion 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 1-substituted-4,4,6-trimethyl-1,4-
dihydropyrimidine-2(3H) thione derivatives (4), and with
HCI compounds 4 have been converted to 2-substituted
amino-4.4.6-tnmethyl-4H-1 3-thiazines (%) or 2-sub-
stituted  amino-4.4,6-trimethyl-6H-1,3-thiazines ()
depending upon the reaction conditions.”

RESULTS AND DISCUSSION

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
AN AN
/C S to P,
formed the reactions of chloroacetic acid with 4. An
aqueous solution of chloroacetic acid and 4 (R*=C.H.) on
refluxing furnished a product, m.p. 135° which analysed
for molecular formula C,H.NO,S (MS, M° m/e
193.043). It exhibited two CO absorption bands at 1680
and 1760cm ' in the IR spectrum and 'H NMR signals
appeared at § 4.20 (s,2H) and 7.2-7.5 (m, SH). From
these data, it was assi;ncd the structure, 3-phenyl-2.4-
dioxathiazolidine (7, R*=C.H,. R'=H). whicg wfg %lso
corroborated by the peaks at mje 119 (M* -CH =
0). 91 (119-CO). 77 (119-NCO), 74 (M* -Ph-NCO), 46
(74-CO) in the mass spectrum. Thus, in this reaction
aqueous solution of chloroacetic acid did not oxidise
AN AN 10
/C S to /C-O.

3-Substituted-2 4-dioxathiazolidine derivatives exhibit
a broad spectrum of biological activities and have been
synthesized from easily oxidisable thiol precursors.''™"*

for the conversion of C=0.° we have per-
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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 1. 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
cthylchloroacetate when performed in ethanol or ethanol
containing conc HCI, gave a multitude of products.

A synthesis of 7 (R’=C,H.CH. - 0/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, it was found that instead of 7. actually 2 - o -

Table 1. 2.4-Dioxathiazolidine derivatives (7)

CICH(R“)COOH m.p. Yield®

Product  4/R’ R C) (%)
7a CH, H 180" 90
7 C.HLHvo H 98 81
7¢ CsHCHrp H 157° 81
7d CHNOrp H 128 81
7e C.H. H 135 80
7f H CH. Yellow 81
oil

78 CH, CH. Yellow S0
oil

Th  CHLHrp CH, 1m' 8o

*The yields of the derivalives of 7 obtained by the
methods reported in literature are relatively poor.

*Lit. mp. 36-9."

‘Lit. m.p. 117-19°."

‘Lit. mp. 160°."*

‘Lit. mp. 3"

'Lit. m.p. 108-32."
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tolylimino - 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 1, 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 a-
chlorocarboxylic acids. Thus the reactions of | - sub-
stituted - 4,4,6 - trimethyl - 14 - 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-2,4-dioxathi-
azolidine.™

In the formation of 7, in Scheme 1, the structural units,

Roi-L=S of 4 and R-CH-CO- of a-chlorocarboxylic

\/ I
acids were utilized and -.‘li-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, 70%) 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-

0 O
R R E
HN | HN E HN |
)\ K"/ )\
0 N N Y N
H H

H. SINGH et al.

holic solution, containing conc HCI, furnished 3 - pheny!
- 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 -
thiazolidone (15).”'

The reactions of | - substituted - 4.4,6 - trimethyl - 1.4 -
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 4,46 - trimethyl - 1.4 - dihy-
dropyrimidine - 2(3H) thione (4, R*=H) with phenacyl
bromide in cthanol 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 - thiazoline
derivatives. Thus 4 (R’=H, Me, Ph, C.H.CH,-p) have
been condensed with phenacyl bromide in ethanol con-
taining conc HC to furnish 8 (R*=H, Me, Ph, C.H.CH-p
and R*=Ph) respectively. The reaction would evidently
follow a pathway depicted for similar condensation of 4
and chloroacetic acid (Scheme 1).

6-Methyl-2-thiouracil, on condensation with phenacyl
bromide, p-bromo/chlorophenacyl chlorides, performed
in ethanol containing conc HCI gave 8 (R’=H, R'=Ph,
CoH.Br-p and C,H.Cl-p) respectively in 70-90% yields.
However 6 - methy] - 2 - thiouracil on condensation with
phenacylbromide in alcohol furnished 2 - amino - 4 -
phenyl thiazole.

H

1 3
H,C CH, H,C CH, H,C CH,
HN l ", s
S N CH, HN (3 CH, HN N CH,

|

R? ;IQI .Iv

4 6

R} 0 R?
\N \.\'
A PN
0 S H o s R
7 8

a, RR=CH,: R’=—H a. R"—H, R*=C,H,
b. R*=C,H,CH,— 0. R'—H b. RI=CH,. R* =C H,
¢. R=C,H,CH,— P, R’=H ¢, R"=CH,: R*=CH,
d. R"=C,H,NO,— P, R’—H d, RR=C,H,CHy;—P. R*=C,H,
e, RR=CH,. R’—H e. R*=H, R*=CH,Br—P
f. R*=H, R’=CH, f. R"=H, R*=C(HCI—-P
8. R*=CH,, R}=CH,
h, R*=C H,CH,— P, R’=CH,

Scheme 1.
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N.N - Dialkyl - N’ - arylthioureas with phenacyl hal-
ides have been reported to furnish (i) arylisothiocyanates
(i) 2 - arylimino - § - aryl - 1,3 - oxathioles (iii) 3.4 - diaryl
- 2 - arylimino - 4 - thiazolines and (iv) dialkylamine
hydrochloride.” It was envisaged that the same conden-
sation reactions when performed in ethanol containing
conc HCI would provide derivatives of 8. Thus the
condensation of NN - dimethyl - N’ - phenylthiourea
with phenacyl bromide performed in ethanol containing
conc HCl gave 2 - phenylimino - 5 - phenyl - 1,3 -
oxathiole (16, R*=Ph, 25%) and 3.4 - diphenyl - 2 - oxa - 4
- thiazoline (8, R’=R*=Ph 52%). Similarly N.N - diethyl -
N’ - p - tolylthiourea and phenacyl bromide furnished S -
phenyl - 2 - p - tolylimino - 1,3 - oxathiole (16,
R’sCHCH,-p. 20%) and 3 - p - tolyl - 4 - pheny! - 2 -
oxa - 4 - thiazoline (8, R’=C,H.CH, - p. R*=Ph, 54%).
When the same reactions were performed in ethanol, the
formation of corresponding 2 - arylimino - § - 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

H,C NH H,C,
[} ‘\P\ \Ni
OAS HNAS

14 15
H,C CH,
CoH,
A"j\ H,C,0,C—N |
T S s N CH,
|
R CoH,
16 17

[I(’ R’ l \R)
R OH H 0
H
0
(o}

12

found that NN - dialkyl - N' - arylthioureas with
cthanol/conc HC! also furnish aryl thiourethanes. We
argued that in the reactions of NN - dialkyl - N’ -
arylthioureas with a-haloketones in ethanol containing
conc 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 thiourethanes could not be detected.
Thus the reactions of N,N - dialkyl - N’ - arylthioureas
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 a-
haloketone. On performing the condensations of
phenyl/p - tolyl - thiourethanes with phenacyl bromide in
ethanol containing conc HCI, 3 - phenyl/3 - p - tolyl - 4 -
phenyl - 2 - oxa - 4 - thiazolines were formed. However,
the reaction of NN - dimethyl - N’ - phenylthiourea and
phenacyl bromide run in ethanol containing sodium
cthoxide also gave 2 - phenylimino - 5 - phenyl - 1,3 -
oxathiole (20%) and 3.4 - diphenyl - 2 - oxa - 4 -
thiazoline (56%).

As a consequence of the above observations, the con-
densation of 1 - phenyl - 44,6 - trimethyl - 1,4 - dihy-
dropyrimidine - 2(3H) thione (4, R’=Ph) with ethyl
chloroformate might be expected to form B-lactam
derivatives. But on performing the condensation of 4
(R*=Ph) with ethylchloroformate, 1 - phenyl - 3 -
ethoxycarbonyl - 4,4.6 - trimethyl - 1.4 - dihydropyri-
midine - 2(3H) thione (17) was formed.

EXPERIMENTAL

M.ps were determined in capillaries and are uncorrected. 'H
NMR and ""C NMR spectra were recorded on Testa BS 487C
80 MHz and Vanan XL-100 instruments respectively by using
TMS as internal standard. IR spectra were recorded with a
Hunganian spektromom-2000 instrument. Mass spectra were run
on a Hitachi/Perkin-Elmer RMU-0D instrument. Elemental
analysis were performed at microanalytical laboratory, Cakutta
University, Cakutta, India. For TLC. plates coated with silica
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gel G were used, and spots were developed with 1. The progress
of the reactions were monitored through TLC of the portions of
the reaction mixtures drawn at regular intervals.

2.4-Dioxathiazolidine derivatives (7)

General procedure. A suspension of appropriate ) - substituted
- 446 - tnmethyl - 1,4 - dihydropyrimidine - 2(3H) thione
(0.01 mole) in 7% aqueous chloroacetic acid or 2-chloropropionic
acid (50 ml) was refluxed. After an hr, a clear soln was obtained.
The reaction was completed in 3-4 hr (TL.C). The mixture was
allowed to stand overnight and the product separated out as
needles, was collected and recrystallized. The filtrate was neu-
tralized with NaHCO,aq and extracted with CHCli. The extract
was dnied over Na;SQ.. solvent distilled off and the residue was
recrystallized. The data for the compounds obtained in this
manner from appropriate 4 and chloroacetic acid/2-chloropro-
pionic acid are given below:

Compound 7 (R'=Me. R'=H). %0%. m.p. 180° (E1OH). IR

(nujol): 1630 and 1690 c¢m ' (>c-0). 'H NMR (TFA): 6 3.35 (s,

3H, CHy). 4.36 (s, 2H, CH.). Mass: M*" m/e 131, m/e 130 (131-H).
74013 -NCO0). 73 (130-CH-NCO), $7(131-CH-S-L'=0), $6
(130-CHy-S-C=0), 46 (74-CO), 45 (73-CO): 42 (74-S). (Found: C.
36.62, H, 3.85: N, 11.0. Calc for C(H.NO:S: C. 36.64; H, 381; N,
10.68%). )

Compound T (R=C.H.CH:-0, R'=H). 81%. m.p. 98° (ben-
2¢ne-pet ether 2: 1). IR (CHCl): 1690 and 1760 cm”" (>c-0). 'H
NMR (CDClY): § 2.20 (s, 3H, CH), 4.12 (s, 2H, CHy). 7.37 (m,
SH. AtH). Mass: M mje 207 mie 133 (207-CH-S-C=0), 105
(133-CO), 91 (133-NCO), 74 (207 - 0-CH,-C.HNCO), 46 (14~
CO). (Found: C, 57.86; H. 4.40; N, 6.80; S, 16.33. Calc for
CioHsNO:S: C. $7.99. H. 4.34; N, 6.76; S. 16.23%).

Compound 7¢ (R*=C.H«CHwp. R'=H). 81%, m.p. 157 (ben-

zene-pet ether, 2:1). IR (CHCI\); 1700 and 1720 ¢m '(>C=O).

'H NMR (CDCly): § 2.45 (s, 3H, CHy): 4.1 (s, 3H, CHy). 7.07-7.5§

(m, 4H, ArH). (Found: C. §7.65; H. 4.24; N, 6.70, S, 16.65. Calc

for C1oHsNO;S: C. 57.99: H. 4.34: N, 676 S, 16.3%).
Compound 1d (R'=C,H.NOrp, R'=H). 80%, m.p. 128° (ben-

zene-pet cther, 2:1). [R (CHCL): 1640 and 1700cm ' (>C=O).
'H NMR (CDChy): & 4.7 (s. ZH’L}‘H;'7.4 (m. 4H, ArH). Mass:
M’ mie 238: mie 164 (238-CH-S-C=0). 136 (164-CO), 122
(164-NCO). 74 (238-p-0:N-C H~NCO), 46 (74-CO). (Found: C.
45.58: H, 2.52: N, 12.00. Calc for CoHeN0.S): C, 45.38, H, 2.52:

N, 11.70%). )
Compound Te (R’sPh, R'=H). 80%, m.p. 135° (benzene). IR

(CHCL): 1680 and 1760cm ' ( /c=0). 'H NMR (CDCL): & 4.2

(s. 2H. CH3). 7.2-7.8 (m. SH. ArH). Mass: M mie 193.043; mie
119 (193-CH-S-C=0). 91 (119-CO), 77 (119-NCO). 74 (193-Ph-
N=C=0). 46 (74-CO). (Found: C. 55.79: H. 3.62: N, 7.25. Calc for
CsHiNO,S: C. 55.96: H. 3.62; N, 7.25%).

Compound 71 (R’ = H, R’ = Me). 81%. IR (CHCl3): 1700 and

1750cm ' (>c=0). "H NMR (CDCh): 5 1.70 (d. 3H. CHy). 4.37

(q. 'H. CH), Mass: M™" mle 131 (CLHINO:S): mle 88 (131-
HNCO). 87 (88-H), 60 (88-C0), $9 (87-CO), 43 (131-H.C-
C-SC=0).
H

Compound 7g (R* = Me, R’ = Me). S0%. IR (CHC)\): 1690 and

1740cm™" ( /c-oy 'H NMR (CDCly): & 1.67 (d. 3H, CHy). 3.07

(s. 3JH, CH,), 4.2 (q, 1H, CH). Mass: M" m/e 145 (CsH:NO:S):
mje 88 (145-H;C-NCO), 87 (88-H), 60 (88-CO), $9 (87-CO), 57
(llS—l*hC-S-S—C =0), 29 (§7-CO).

Compound M (R'=CHCHyp, R®=Me). 80%, mp. 110°

(E1OH). IR (CHCL): 1685 and 1730cm ' (>c=0). 'H NMR

H. SINGH el al.

(CDCly): 8 175 (d. 3H, CH1), 235 (s, 3H, CH,). 4.32(q. 'H, CH).
7.13(q. 4H, ArH). Mass: M™" m/e 221, mle 133 (IZI-H;(‘.C,

H
= 0), 105 (133-CO), 91 (133-NCO), 88 (221-p-CH,CH~NCO),
87 (88-H). 60 (88-CO). 59 (87-CO). (Found: C. £9.71, H, 5.30.
Calc for C,1H\\NO;S: C. 59.72, H, 4.97%).
S - (446 - ln‘mclhyl‘- 1.4 - dihydropyrimidine - 2 - yl)
thioglyvcolic acid (13, R*=H). The reacliqn of 4 (R'=H) and
aqueous chloroacetic acid furnished 13 (R*=H), 70¢%, m.p. 119

(EtOH). IR (CHCly) 1665 cm ' (>C=()L 'H NMR (TFA): 6 1.50

(s. 6H. gemdimethyl H), 2.28 (s, 3H. CH.), 4.2 (s, 2H, CH,), 4.38
(s, TH,=C-H). Mass M*" m/e 214 (CoH,:N;0:S).

Reaction of &R’=Ph) with chioroacetic acid in alcoholic
medium .

A suspension of 4 (R = Ph) (0.01 mole) and chloroacetic acid
(0.02 mole) 1s ethanol (2Sml) was refluxed. The reaction was
completed in 3 days (TLC). After work up as described earlier
the product was identified as 7 (R* = Ph, R" = H) (20%).

Reaction of 4 (R’ = Me) with ethyl chloroacetate

A soln of 4 (R’ =Me) (0.01 male) and ethyl chloroacetate
(0.02 mole) in anhyd EtOH/EtOH or EtOH containing conc HCI,
on just warming for a few min on water bath, gave a multitude of
products, which could not be isolated.

Reactions of NN -
chloroacetic acid

An aqueous suspension of NN - dimethyl - N' - phenyl-
thiourea (0.01 mole) in 7% aqueous chloroacetic acid (S0 ml) was
refluxed for 7 hr. The mixture was kept overnight and a product
separated out. It was filtered, dried and recrystallized from
benzene. It was found to be identical with an authentic sample of
7 (R* = Ph, R’ = H). The filtrate on work up gave an additional
amount of the product and the combined yield was 70%.

Similarly N.N - diethyl - N - p - tolyl - thiourea with
chloroacetic acid gave 7 (R'=CoH.CH-p. R'=H), yield 80%.

dimethyl - N° - phenyithiourea with

Reaction of NN - dimethvl - N - phenylthiourea with ethyl
chloroacetate

A soln of NN - dimethyl - N' - phenylthiourea (0.01 mole) and
ethylchloroacetate (0.02 mole) in EtOH (25 ml) containing conc
HC1 (5 ml) was refluxed for 2 hr. After work up the product was
purified by chromatography on silica ge! using benzene as eluent
ang was found to be identical with an authentic sample of 7
(R* = Ph, R’ = H) (35%). On running the reaction for a longer
time a multitude of products was formed

Reaction of NN -
chloroacetonitrile

(a) A soln of NN - dimethyl - N’ - phenylthiourea (0.01 mole)
and chloroacetonitrile (0.02 mole) in EtOH (2Sml) containing
conc HCI (S ml) was refluxed for 8hr. On work up, the major
component (50%) isolated was found to be 7 (R*= Ph. R' = H).

(b) A soln of NN - dimethyl - N’ - phenylthiourea (0.01 mole)
and chloroacetonitrile (0.02mole) in EIOH was refluxed. The
reaction was completed in 7hr with the formation of two
products (TL.C). The solvent was distilled off and residue was
chromatographed on silica gel by using benzene as cluent.

Compound 14 (1st component) 0%, m.p. 99° (EtOH). IR

(CHCL): 1645 cm” <>c=0). 1730 cm (>(‘-N—). 'H NMR

(CDChy): 6 3.92 (s. 2H. CH:). 7.42 (m. SH. ArH). Mass: M*" mle
192 (CoH4NYOS).

Compound 18 (2nd component) 25%. m.p. 176-7° (EtOH) (lit.
mp. 178 IR (CHCLy): 1645 cm * (C-0), 1685 (C=N).

'H NMR (TFA): § 4.35 (s. 2H. CH3). 7.6 (m, SH. ArH). Mass:
M mle \R2 (CeH.N:OSl

dimethyl - N - phenylthiourea with

2-Oxa-4-thiazoline deritatives (8, R* = Ph)
General procedure. A suspension of a derivative of 4
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(0.01 mole) and phenacyl bromide (0.01 mole) in FtOH (50m})
containing conc HCI (S ml) was refluxed for 10-15 hr. The mix-
ture was worked up as in the formation of derivatives of 7, the
data of the compounds thus oblamed are given below:
Compound 8a (R*=H. R'=Ph). 75% m.p. 130° (pet. ether,

60-80°). IR (CHCL): 1640 cm ' ( XC=0). 'H NMR (TFA): § 6.77

/
(s. 1H. =C-H). .55 (m. SH, ArH). Mass: M"" m/e 177 (Found: C,
61.08: H. 3.90: N, 8.0); S. 18.4. Calc for CoH,.NOS: C, 61.0; H.
395: N, 790: S, 18.07%).

Compound 8b (R = Me, R* =Ph). 47%, m.p. 115-7 (EtOH)
(it mp. 120-17° IR (CHCL): 1650cm ' (>c4)). 'H NMR

(CDCh): & 3.22 (s, 3H. CHu). 6.75 (s, 1H, =C-H), 7.50 (m, SH,
ArH). (Found: C, 62.70; H, 4.70: N, 7.50; S, 17.10. Calc for
CoHaNOS: C, 62.82: H, 471 N, 7.32: §, 16.75%).

Compound 8¢ (R* = CLH«CHs-p, R' = Ph). 70%, m.p. 115° (pet.

cther. 60-80°. IR (CHCL): 1640cm ' (>c=o). 'H NMR

(CDCh): & 2.42 (s, 3H, CH»), 6.8 (s, 1H, =C-H), 7.37 (m, 9H,
ArH). Mass: M"" mie 267 (Found: C, 72.40: H, 5.00. N, $73;
Calc for C.QH-rNOS‘: C,7191: H, 486: N, 5.24%).

Compound 84 (R* = Ph, R* = Ph). 72%. m.p. 140° (E1OH) IR
(CHCL): 16%0cm”” (>c-0). 'H NMR (CDCL,): § 6.70 (s, 1H.
=C-H), 7.70 (m, 10H, AsH). (Found: C, 71.50; H, 4.72: N, 6.10: S,
10.71. Calc for C,H;NOS: C, 71.10; H, 4.34; N, 587 S,
10.22%).

2-Oxa-4thiazoline derivatives (8, R* = H)

General procedure. A suspension of 6 - methyl - 2 - thiouracil
(0.01 mole) and a phenacyl halide derivative (0.01 mole) in EIOH
(50 ml) containing conc HCI (5 ml) was refluxed for 6-9 hr. The
mixture was worked up as in the formation of denvatives of 7,
and the data for the compounds thus obtained are given below:

Compound 8¢ (R°=H. R'= Cd‘hBr -p). 82%. m.p. 270" (ben-
zene-pet. ether, 2:1), (lit. m.p. ok

(‘ompnund 81 (R'=H. R*= CHClp). 9%, mp. 220° (lit.
m.p. 224 )t

Reaction of 6 - methyl - 2
ethanol

A suspension of 6 - methyl - 2 - thiouracil (0.01 mole) and
phenacyl bromide (0.01 mole) in EtOH (50 ml) was refluxed for
7 hr. The solvent was distilled off and residue was treated with
NaHCOsaq. It was extracted with CHCl,. The extract was dried
over NaxSO,, solvent was distilled off and residue was purified by
chromatography on silica gel by using benzene as eluent. The
product was found to be identical with an anthentic sample of 2 -
amino - 4 - phenylthiazole (707%).

- thiouracil with phenacvibromide in

Reactions of NN - dialkyl - N - arylthioureas with phenacyl
bromide in alcoholic solution containing conc HCI/NaOF1t

A soln of NN - dimethy] - N’ - phenyl thiourea (0.01 mole) and
phenacyl bromide (0.01 mole) in EtOH (50 mol) containing conc
HC1 (28 ml) was refluxed. Two products started forming after
2 hr simultancously and reaction was completed in Shr (TLC).
The mixture was worked up and the products were separated on
silica gel by using benzene- ElOAc (10:2) as elucnl The first
component was identified as 2 - phenylimino - S - phenyl - 1.3 -
oxathjole (yield 25%) and second component as 34 diphenyl - 2
- oxa - 4 - thiazoline (vield $2%) by comparing with authenuc
samplcs

Similarly. NN - diethyl - N
bromide furnished 2 -

p - tolylthiourea and phenacyl

phenylimino - S-p - tolyl 1.3 - oxathiole
(yield 20%) and 3 - p - tolyl - 4 - phenyl - 2 - oxa - 4 - thiazoline
(yield S.4%).

On using NaOEt (0.01 mole) instead of conc HCl in the above
reactions, same products were formed in almost similar yiclds.

Reactions of arvl thiourethanes with phenacyl bromide

A soln of phenyl thiourethane (0.01 mole) and phenacyl
bromide (0.01 mole) in EtOH (50 ml) containing conc HC! (10 ml),
was refluxed for $hr and 3.4 - diphenyl - 2 - oxa - 4 - thiazoline

1659

was obuincgv in 67% yield. Similarly the reaction of p-tolyl-
thiourethane” and phenacyl bromide gave 3 - p - tolyl - 4
phenyl - 2 - oxa - 4 - thiazoline in almost same yields.

Reaction of 4 (R? = Ph) with ethylchloroformate

A soln of 4 (R?=Ph) (0.01 mole) and ethyl chloroformate
(0.05 mole) was refluxed for 1S min. The solvent was distilled off
and residue consisting of two components, was dissolved in
CHCl, and chromatographed on neutral alumina using benzene
as eluent. The faster moving component R, 0.91 (CHCh-MeOH,
10:2) was found to be unchanged starting material (5%) and
component R, 0.75 was identified as | - phenyl - 3 - ethoxycar-
bonyl - 4,4.6 - tnmethy! - 1.4 - dihydropyrimidine - 2(3H) thione,
80%. m.p. 129 (pet. ether, 60-80°). IR (CHCly): 1760cm *
(\C=0). 'H NMR (CDCly): § 1.0-1.6 (unresolved signals, 12H,

/

CH,). 4.0-4.6 (q. 2H. CHy). 4.7 (d. 1H. =C-H). 7.2 (m, SH, ArH).
""C NMR (CDCLy): & 13.706 (q. CH4). 20.119 (q. CH\). 20.295 (q.
CH.), 27.649 (q. CH4), 27.825 (q. CH)). $6.768(s), 64.122 (1, CH.).

113.712 (d. -CH=C-) 128.598 (d. ArH), 129.186 (d. ArCH). 129.948
CH

I
(d. ArCH) 133.657 (s. N-C-") 141.187 (s, ArC), 154.421 (s. ;
178.831 (s, >c=5). (Found: C. $2.86; H. 625, N, 12.33: S, 14.09.
Calc for C.«HwN:0:S: C. 52.80: H, 6.20: N, 12.43: S, 14.50%).
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