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Synopsis. Several 2-alkyl-5-alkylimino-4-aryl-3-aryl-
imino-1,2,4-thiadiazolidines and 4-alkyl-5-alkylimino-2-aryl-3-
arylimino-1,2,4-thiadiazolidines were synthesized by the oxida-~
tion of l-alkyl-3-arylthioureas with benzoyl peroxide along
with 2,4-dialkyl-3,5-bis(arylimino)-1,2,4-thiadiazolidines.

In a previous paper,? we reported that the oxidation
of 1-alkyl-3-arylthioureas with benzoyl peroxide (BPO)
was found to afford 2,4-dialkyl-3,5-bis(arylimino)-1,2,4-
thiadiazolidines (1) and their isomers (2 and 3), and the
three positional isomers of 1,2 2,3 and 3% were deter-
mined by X-ray analyses.
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1; Ri=R3¥=alkyl, R2=R*=aryl
2; R1'=R%*=alkyl, R2=R?=aryl
3; R'=R2%=aryl, R¥=R*=alkyl

In the course of the studies on 1,2,4-thiadiazolidines,
2 was found to be rearranged into 1 and/or 3 depending
on the reaction conditions, whereas 1 and 3 could not be
further converted into any of the other type isomers,
which are reported herein. When the following solutions
of 2 were allowed to stand for a week at room tempera-
ture, each solution gave the mixture of 1,2,4-thia-
diazolidines (%) : 2a (1.5 mg) in CH,Cl,~AcOH (500 pl-
50ul); 1la:2a:3a=8:0:92, 2a (1.5 mg) in CH,Cl,~
AcOH-pyridine (500 ul-50u1-50 pl); la: 2a: 3a=68:
18: 14, 2a (1.5 mg) in CH,Cl,-~AcOH-pyridine (500 pl-
50pl-100 pl); la:2a:3a=53:44:3.
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Scheme 1.

From the above results, it may be concluded that the
rate of the isomerization of 2 to 3 is accelerated by acid
but decelerated by the addition of base. Furthermore
the more the base added, the less 3 and the more 1 are
produced. However, the total rate of the rearrangement
of 2 is reduced when a base is added. Consequently,

TaeLE 1. ProDUCT RATIO OF THE ISOMERS 1, 2, AND 3%
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1 2 3 1 2 3

H Me 53 40 7 69 17 14
(H Me 55 32 13 59 0 41
H Et 28 52 20 39 39 22
OMe Me 65 26 9 80 6 14
(OMe Me 65 23 12 67 0 33)®
OMe Et 28 54 18 49 30 21

a) Determined by GLC. b) Reaction time: 1 h at

5—10 °C. c) Reaction time: 1 h at 5—10 °C and 14

days at 15—20 °C. d) Solvent: CH,CI, only.

for the purpose of obtaining 3 from the oxidation of
thioureas with BPO, no addition of base is preferable,
whereas for the purpose of obtaining the labile isomer 2,
the addition of base to the reaction system is preferable.
Table 1 shows the ratio of these products for the oxida-
tion of some thioureas with BPO in dichloromethane—
pyridine (8:1). As shown in Table 1, 2 was gradually
converted mainly into 1 in the presence of pyridine,
whereas in the acidic medium? converted mainly into 3.
In view of these results the formation of 1 and 2 is
expected to proceed through the intermediates I and
I1,% and in the case of 3, it may be formed through
route (a) as shown in Scheme 1. There is no definitive
information on a driving force for the isomerization of
2 to 1 (route (b)). The physical properties and analytical
data for the 1,2,4-thiadiazolidines (2 and 3) are sum-
marized in Table 2.

Recently Joshua and Rajasekharan have reported
2,4-dialkyl-3,5-bis (arylimino) - 1,2, 4 -thiadiazolidines,®
which correspond to our 1, arising from the oxidation of
1-alkyl-3-arylthioureas with hydrogen peroxide in acidic
aqueous ethanol. However, it may not be possible to

t Benzoic acid would be produced from BPO as a by-
product in this reaction.
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TABLE 2. PHYSICAL PROPERTIES AND ANALYTICAL DATA OF 1,2,4-THIADIAZOLIDINES (2 AND 3)
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a) Isolated yields under the following reaction conditions: reaction time; 1 h at 5—10 °C, solvent; CH,Cl,—
pyridine (8: 1) for 2a—d, and reaction time; 1 h at 5—10 °C and 14 days at 15—20 °C, solvent; CH,Cl, for

3a—d. b) Observed in CCl,.
mass spectrometry.

produce the other type isomers (2 and 3) under their
experimental conditions.

Experimental

Materials. Commercially available benzoyl peroxide
of a reagent grade was used. Thiourea derivatives were
prepared according to methods in the literature.”

Preparation of 2-Alkyl-5-alkylimino-4-aryl-3-arylimino-1,2,4-thia-
diazolidines (2). The following procedure illustrates the
general method. From a dropping funnel, a solution of BPO
(1.4 g, 5.8 mmol) in CH,Cl,—pyridine (80 ml: 10 ml) was added
to a solution of 1-methyl-3-phenylthiourea (0.83 g, 5 mmol) in
CH,Cl,—pyridine (80 ml: 10 ml) at 5—10 °C, and the reaction
mixture was stirred for 1 h at 5—10 °C. The reaction mixture
was washed with an aqueous solution of NaOH to remove
benzoic acid, and the solvent was evaporated in vacuo, and the
residue was subjected to preparative TLC on alumina eluting
with ethyl acetate-petroleum ether (1:3) to give 0.11g of
2-methyl-5-methylimino-4-phenyl-3-phenylimino-1,2,4-thiadi-
azolidine (2a) along with 0.25 g of 1a and 0.04 g of 3a. An
analytical sample was recrystallized from ether.

Preparation of 4-Alkyl-5-alkylimino-2-aryl-3-arylimino-1,2,4-thia-
diazolidines (3). A typical run is as follows: a solution
of BPO (l14g, 58 mmol) in CH,Cl, (200 ml) was added
dropwise to a solution of 1-methyl-3-phenylthiourea (8.3 g, 50
mmol) in CH,Cl, (200 ml) at 5—10 °C, and the reaction

¢) Measured in Nujol mulls (*shoulder). d) Determined by high resolution

mixture was stirred for 1 h at 5—10 °C and allowed to stand
for 14 days at 15—20 °C. The reaction mixture was washed
with an aqueous solution of NaOH, and the solvent was
evaporated in vacuo, and the residue was dissolved in cold
acetone and filtered to remove the insoluble sulfur. The
filtrate was subjected to column chromatography on silica gel
eluting with ethyl acetate—petroleum ether (1: 6) to give 2.8 ¢
of 4-methyl-5-methylimino-2-phenyl-3-phenylimino-1,2,4-thia-
diazolidine (3a) along with 4.1 g of 1a. An analytical sample
was recrystallized from ethanol.
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