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Key indicators: single-crystal X-ray study; T = 293 K; mean o(C-C) = 0.005 A;
R factor = 0.043; wR factor = 0.151; data-to-parameter ratio = 16.4.

In the title compound, C,H;CI,NS, the chloromethyl C and 2-
position Cl atoms lie close to the mean plane of the thiazole
ring [deviations = 0.0568 (2) and 0.0092 (1) A, respectively].
No classical hydrogen bonds are found in the crystal structure.

Related literature

The title compound is an intermediate in the manufacture of
agrochemicals, see: Kozo et al. (1986). For the synthesis of the
title compound, see: Beck & Heitzer (1988); For bond-length
data, see: Allen et al. (1987).
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Experimental

Crystal data

C,4H;CILNS

M, =168.03
Monoclinic, P2, /c
a=42430 (8) A
b=17151(3) A
c=9.1640 (18) A
B =96382 (3)°

Data collection

Enraf-Nonius CAD-4
diffractometer

Absorption correction: ¥ scan
(North et al., 1968)
Tnin = 0.718, Tpax = 0.891

2697 measured reflections

Refinement

R[F? > 20(F?)] = 0.043
wR(F?) = 0.151
§=1.00

1211 reflections

V=6622 (2) A®

Z=4

Mo Ko radiation
w=118 mm™*
T=293K

0.30 x 0.20 x 0.10 mm

1211 independent reflections
932 reflections with I > 20([)
Rin = 0.060
3 standard reflections every 200
reflections
intensity decay: 1%

74 parameters

H-atom parameters constrained
APmax = 030 e A3

APmin = =028 ¢ A™?

Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell
refinement: CAD-4 Software; data reduction: XCAD4 (Harms &
Wocadlo, 1995); program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008);
software used to prepare material for publication: SHELXTL.

The authors thank the Center of Test and Analysis, Nanjing
University, for support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: VM2096).
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Comment

The title compound, 2-chloro-5-(chloromethyl)thiazole is an important intermediate for manufacturing agrochemicals (Kozo
et al., 1986).

The molecular structure of (I) is shown in Fig. 1. The bond lengths and angles are within normal ranges (Allen et al.,
1987).

The thiazole ring is planar (max. deviation of 0.000 (5) A for C3). Atoms C4 and Cl1 lie close to this mean plane, whereas
atom CI2 is 1.4090 (1) A out of the thiazole plane. The torsion angle S—C2—C4—CI2 is -66.66 (1) °. The shortest distance
between the centroids of the thiazole rings in the packing is 5.554 (1) A.

Experimental

The title compound, (I) was prepared by the method of chlorination-cyclization reaction reported in literature (Beck &
Heitzer, 1988). The crystals were obtained by dissolving (I) (0.2 g, 1.2 mmol) in ethanol (25 ml) and evaporating the solvent
slowly at room temperature for about 5 d.

Refinement

H atoms were positioned geometrically (C—H = 0.93-0.97 A) and refined using a riding model with Ujso(H) = 1.2 Ueq(O).

Figures

- ! Fig. 1. The molecular structure of (I), with the atom-numbering scheme. Displacement ellips-
oids are drawn at the 50% probability level.

2-Chloro-5-chloromethyl-1,3-thiazole

Crystal data

C4H;CLNS F(000) = 336

M, =168.03 Dy =1.686 Mgm >

Monoclinic, P2;/c Mo Ko radiation, A =0.71073 A
Hall symbol: -P 2ybc Cell parameters from 25 reflections
a=42430(8) A 0=10-13°

b=17.151 3) A p=1.18mm"'
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c=9.1640 (18) A
B=96.82 (3)°

V=662.2(2) A3
Z=4

Data collection

Enraf-~Nonius CAD-4
diffractometer

Radiation source: fine-focus sealed tube
graphite
®/26 scans

Absorption correction: y scan
(North et al., 1968)

Tmin = 0.718, Tnax = 0.891
2697 measured reflections
1211 independent reflections

Refinement

Refinement on F~
Least-squares matrix: full
R[F? > 20(F?)] = 0.043
WR(F%) =0.151

S=1.00
1211 reflections

74 parameters
0 restraints

Primary atom site location: structure-invariant direct
methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations

between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of

T=293K
Block, colourless
0.30 x 0.20 x 0.10 mm

932 reflections with /> 20(/)

Rint = 0.060
Omax = 25.4°, Oppin = 2.4°
h=0-5

k=-20-20

[=-11-10
3 standard reflections every 200 reflections
intensity decay: 1%

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[6%(Fy2) + (0.098P)*]
where P = (Fy> + 2F.2)/3
(A/6)max < 0.001

Apmax =0.30 ¢ A7

Apmin =028 ¢ A3
Extinction correction: SHELXS97 (Sheldrick, 2008),
Fc'=kFc[1+0.001xFc?1’/sin(20)] 4

Extinction coefficient: 0.030 (8)

cell e.s.d.'s is used for estimating e.s.d.'s involving 1.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F> c(Fz) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F° 2 are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

X

S 0.3422 (2)
N 0.5235 (10)
cll 0.7424 (3)
Cl 0.5381 (9)
cR 0.2025 (2)
2 0.2262 (8)
c3 0.3450 (12)
H3A 0.3078

C4 0.0159 (10)
H4A ~0.0443
H4B -0.1761

y
0.57491 (5)
0.71113 (19)
0.60986 (7)
0.6400 (2)
0.58243 (7)
0.6502 (2)
0.7162 (2)
0.7639
0.6382 (2)
0.6886
0.6119

Atomic displacement parameters (/fz )

Ull

S 0.0750 (7)
N 0.109 (3)
cll 0.0967 (9)
Cl 0.065 (2)
cR 0.0682 (7)
2 0.0480 (19)
c3 0.102 (3)
C4 0.057 (2)

Geometric parameters (4, °)

S—Cl
S—C2

N—C1

N—C3

cll—Cl1
Cl2—C4
Cl—S—C2
Cl—N—C3
N—C1—S
N—Cl—Cll
s—Cl1—Cll
C3—C2—C4
c3—C2—S
C4—C2—S
C2—C3—N
C3—N—C1—S8
C3—N—Cl1—ClI
C2—S—Cl1—N

U22

0.0467 (5)
0.0552 (18)
0.0963 (9)
0.055 (2)
0.0810 (7)
0.0554 (19)
0.0468 (19)
0.076 (2)

1.700 (4)
1.712 3)
1.275 (5)
1.367 (5)
1.705 (3)
1.772 (4)

89.16 (17)
108.9 (3)
116.2 (3)
122.9 (3)
120.9 (2)
129.4 (3)
108.3 (3)
1223 (3)
117.5 (3)
0.0 (5)
179.6 (3)
0.0 (4)

z Uiso*/ch

0.76517 (10) 0.0589 (4)

0.8427 (3) 0.0725 (10)

1.04471 (11) 0.0811 (5)

0.8830 (3) 0.0530 (9)

0.38099 (10) 0.0671 (4)

0.6483 (3) 0.0484 (8)

0.7087 (4) 0.0684 (11)

0.6615 0.082*

0.5089 (4) 0.0637 (10)

0.4660 0.076*

0.5297 0.076*
U33 U12 U13
0.0523 (6) ~0.0053 (4) ~0.0033 (4)
0.0516 (18) -0.016 (2) 0.0015 (18)
0.0464 (6) 0.0075 (6) ~0.0078 (5)
0.0386 (17) ~0.0016 (17) 0.0064 (15)
0.0494 (6) ~0.0024 (5) ~0.0041 (4)
0.0427 (17) 0.0070 (15) 0.0090 (14)
0.055 (2) 0.003 (2) 0.005 (2)
0.057 (2) 0.0128 (19) 0.0042 (18)

C2—C3

C2—C4

C3—H3A

C4—H4A

C4—H4B

C2—C3—H3A

N—C3—H3A

C2—C4—CI12

C2—C4—H4A

CI2—C4—H4A

C2—C4—H4B

CI2—C4—H4B

H4A—C4—H4B

C4—C2—C3—N
S—C2—C3—N
Cl—N—C3—C2

U23

0.0014 (4)
~0.0070 (14)
0.0011 (5)
~0.0013 (14)
~0.0146 (4)
0.0017 (14)
0.0037 (17)
~0.0003 (19)

1333 (5)
1.482 (5)
0.9300
0.9700
0.9700

121.3
121.3
112.0 (3)
109.2
109.2
109.2
109.2
107.9

177.2 (4)
0.0 (5)
0.0 (6)
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C2—S—C1—Cll —179.6 (2) C3—C2—C4—C12 116.5 (4)
Cl—S—C2—C3 0.0 (3) S—C2—C4—CI2 —66.6 (4)
Cl—S—C2—C4 —177.4 (3)
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