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The title compound, C10H9NO2S2, was prepared from a

condensation reaction of phenyl chloroformate and 1,3-

thiazolidine-2-thione in the presence of triethylamine. In the

crystal structure, molecules exist as the thione tautomer.

Comment

1,3-Thiazolidine-2-thione derivatives have a high potential for

biological activity, and these derivatives have been widely

used in agrochemical fungicides (Takashi et al., 1997). In

addition, 3-acyl-1,3-thiazolidine-2-thiones can be used as

active amides for peptide synthesis (Li et al., 1981). In order to

investigate the structure–activity and structure–property

relationships, a series of new 1,3-thiazolidine-2-thione deriv-

atives has been synthesized in our laboratory. We report here

the structure of the title compound, (I), an early result in our

study of this series of compounds.

The molecular structure of (I) is illustrated in Fig. 1.

Selected bond lengths and angles are listed in Table 1. In

solution, 1,3-thiazolidine-2-thione exists in tautomeric equil-

ibrium with its thiol form (Atzei et al., 2001). However, only

the thione form is observed in the crystal structure of (I).

Experimental

1,3-Thiazolidine-2-thione (0.60 g, 5 mmol), prepared according to the

procedure of Owen (1967), and triethylamine (0.62 g, 6 mmol) were

dissolved in dichloromethane (15 ml) with stirring. Phenyl chloro-

formate (0.95 g, 6 mmol) was added dropwise to the mixture in an ice

bath. The mixture was stirred at 273 K for 6 h and then dried in vacuo

to give a yellow solid of (I) (1.15 g, yield 96.2%), which was then

recrystallized from ethanol by slow evaporation to give yellow blocks

(m.p. 386–388 K).

Crystal data

C10H9NO2S2

Mr = 239.31
Monoclinic, P21=c
a = 11.5465 (6) Å
b = 8.9066 (4) Å
c = 11.9102 (6) Å
� = 116.112 (2)�

V = 1099.83 (10) Å3

Z = 4

Dx = 1.445 Mg m�3

Mo K� radiation
Cell parameters from 7221

reflections
� = 2.3–27.4�

� = 0.46 mm�1

T = 293 (1) K
Block, yellow
0.50 � 0.50 � 0.40 mm
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Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.772, Tmax = 0.831

9973 measured reflections

2505 independent reflections
1537 reflections with F 2 > 2�(F 2)
Rint = 0.027
�max = 27.4�

h = �14! 14
k = �11! 11
l = �15! 15

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.068
wR(F 2) = 0.220
S = 1.00
2505 reflections
136 parameters

H-atom parameters constrained
w = 4Fo

2/[0.0101Fo
2 + �(Fo

2)]
(�/�)max = 0.004
��max = 0.35 e Å�3

��min = �0.41 e Å�3

Table 1
Selected geometric parameters (Å, �).

S1—C3 1.641 (4)
S2—C1 1.750 (8)
S2—C3 1.725 (4)
O1—C4 1.177 (5)
O2—C4 1.338 (5)

O2—C5 1.407 (5)
N1—C2 1.485 (5)
N1—C3 1.371 (6)
N1—C4 1.403 (5)

S1—C3—S2 118.9 (3)
S1—C3—N1 129.5 (3)
C3—S2—C1 93.2 (3)
S2—C1—C2 111.2 (5)

S2—C3—N1 111.5 (3)
C3—N1—C2 115.1 (3)
N1—C2—C1 107.7 (6)

C1—S2—C3—N1 �3.1 (3)
C5—O2—C4—N1 176.9 (3)
C4—O2—C5—C6 103.7 (5)

C2—N1—C3—S2 �3.9 (4)
C3—N1—C4—O1 8.6 (7)

All H atoms were placed in idealized positions and allowed to ride

on their parent atoms (C—H = 0.97 Å), with Uiso(H) = 1.2Ueq(C).

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-

ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/

MSC, 2004); program(s) used to solve structure: SIR97 (Altomare et

al., 1993); program(s) used to refine structure: CRYSTALS (Better-

idge et al., 2003); molecular graphics: ORTEP3 for Windows

(Farrugia, 1997); software used to prepare material for publication:

CrystalStructure.

The authors thank Mr Jianmin Gu for assistance in the data

collection.
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Figure 1
The molecular structure of (I), showing 30% probability displacement
ellipsoids.
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