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The title compound, C22H24ClN3O3S3, an N-alkoxy-substi-

tuted 4-(p-chlorophenyl)thiazole-2(3H)-thione, exhibits a (P)

con®guration at the NÐO bond. The p-chlorophenyl-substit-

uent is twisted by ÿ40.3 (6)� out of the thiazole-2(3H)-thione

plane. The piperazino spacer in the N-alkoxy side chain adopts

a chair conformation, with its substituents at the N atoms

located in equatorial positions. The 1,2-ethanamine bridge,

which connects the thiazolethione and the piperazine moieties,

exhibits an orthogonal arrangement.

Comment

The title compound, (I), was obtained from the reaction of the

N-(hydroxy)-4-(p-chlorophenyl)thiazole-2(3H)-thione tetra-

ethylammonium salt and 4-(2-chloroethyl)piperazino-1-p-

toluenesulfonamide in DMF (Hartung et al., 1999). The latter

material is a minor contaminant of alkyl tosylates if they are

prepared from p-toluenesulfonic acid chloride, 1,4-diazabi-

cyclo[2.2.2]octane, and a sterically demanding alcohol

(Hartung et al., 1997). The identity of heterocyclic compound

(I) was established by X-ray crystallography and its structure

is reported here.

Compound (I) crystallizes in the non-centrosymmetric

space group P212121 (orthorhombic). The C2ÐS2

[1.655 (5) AÊ ] and N3ÐO3 [1.394 (4) AÊ ] distances were inter-

preted as C S and NÐO bonds. All bond lengths are in

agreement with corresponding distances in structurally related

derivatives that have been documented in the literature

(Rochester et al., 1987; Ugozzoli & Andreetti, 1987; Shin &

Lim, 1995; Hartung et al., 1999).

The absolute (P) con®guration at the NÐO bond of (I)

[C2ÐN3ÐO1ÐC12 = 94.1 (4)�] (Hartung et al., 2001) was

established with the aid of the Flack (1983) parameter

[ÿ0.05 (10)]. An almost orthogonal arrangement is found for

the 1,2-diacceptor-substituted C2 fragment [O3ÐC12ÐC13Ð

N1 = 89.4 (5)�]. The p-chlorophenyl group in (I) is twisted out

of the thiazole-2(3H)-thione plane [C7ÐC6ÐC4ÐN3 =

ÿ40.3 (6)�]. The piperazino subunit of the N-alkoxy side chain

adopts a chair conformation, with the substituents at the N
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atoms located in equatorial positions [C16ÐC17ÐN1ÐC13 =

ÿ176.6 (4)� and C17ÐC16ÐN2ÐS3 = ÿ164.8 (3)�].

Experimental

The title compound gradually crystallized from a mixture of petro-

leum ether/CH2Cl2 (Hartung & SÆ pehar, 2003).

Crystal data

C22H24ClN3O3S3

Mr = 510.07
Orthorhombic, P212121

a = 8.227 (1) AÊ

b = 14.098 (1) AÊ

c = 22.178 (1) AÊ

V = 2572.3 (4) AÊ 3

Z = 4
Dx = 1.317 Mg mÿ3

Mo K� radiation
Cell parameters from 1846

re¯ections
� = 3.2±16.9�

� = 0.42 mmÿ1

T = 299 (2) K
Needle, pale yellow
0.30 � 0.12 � 0.06 mm

Data collection

Oxford Diffraction Xcalibur CCD
diffractometer

! scans
Absorption correction: none
17 136 measured re¯ections
5188 independent re¯ections

3163 re¯ections with I > 2�(I)
Rint = 0.055
�max = 26.4�

h = ÿ10! 5
k = ÿ17! 17
l = ÿ27! 27

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.062
wR(F 2) = 0.135
S = 0.97
5188 re¯ections
289 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0578P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.002
��max = 0.30 e AÊ ÿ3

��min = ÿ0.21 e AÊ ÿ3

Absolute structure: Flack (1983),
2192 Friedel pairs

Flack parameter = ÿ0.05 (10)

Table 1
Selected geometric parameters (AÊ , �).

C2ÐN3 1.356 (5)
C2ÐS2 1.655 (5)
C2ÐS1 1.729 (5)
C4ÐC5 1.330 (6)

C4ÐN3 1.405 (5)
C4ÐC6 1.478 (6)
C5ÐS1 1.721 (4)
N3ÐO3 1.394 (4)

N3ÐC2ÐS2 127.4 (4)
N3ÐC2ÐS1 106.5 (3)
S2ÐC2ÐS1 126.1 (3)
C5ÐC4ÐN3 109.9 (4)
C5ÐC4ÐC6 128.2 (4)
C4ÐC5ÐS1 112.5 (3)

C2ÐN3ÐO3 120.1 (4)
C2ÐN3ÐC4 118.2 (4)
O3ÐN3ÐC4 121.7 (3)
N3ÐO3ÐC12 110.1 (3)
C5ÐS1ÐC2 92.8 (2)

N3ÐC4ÐC5ÐS1 1.1 (5)
C6ÐC4ÐC5ÐS1 ÿ176.5 (4)
O3ÐC12ÐC13ÐN1 89.4 (5)
N1ÐC14ÐC15ÐN2 57.0 (5)
N2ÐC16ÐC17ÐN1 ÿ59.7 (5)
C16ÐC17ÐN1ÐC13 ÿ176.6 (4)

C16ÐC17ÐN1ÐC14 60.1 (5)
C15ÐC14ÐN1ÐC17 ÿ58.3 (5)
C14ÐC15ÐN2ÐC16 ÿ57.3 (5)
C17ÐC16ÐN2ÐC15 57.8 (5)
C17ÐC16ÐN2ÐS3 ÿ164.8 (3)
C2ÐN3ÐO3ÐC12 94.1 (4)

Data collection: CrysAlis CCD (Oxford Diffraction, 2002); cell

re®nement: CrysAlis RED (Oxford Diffraction, 2002); data reduc-

tion: CrysAlis RED; program(s) used to solve structure: SHELXS97

(Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97

(Sheldrick, 1997); molecular graphics: ORTEP-3 (Farrugia, 1997) and

PLATON (Spek, 2002); software used to prepare material for

publication: SHELXL97.
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Figure 1
The molecular structure of (I). Displacement ellipsoids are drawn at the
50% probability level.
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