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R factor = 0.029; wR factor = 0.099; data-to-parameter ratio = 17.4.

The asymmetric unit of the title compound, C;4H;;C,N,S"--
Br, contains one cation and two Br™ ions with site symmetry
1. The dihedral angle between the planes of the thiazol and the
dichlorophenyl rings is 77.8 (6)°. In the crystal, the ions are
connected by N-H- - -Br hydrogen bonds.

Related literature

For background information and related structures, see: Cao et
al. (2007); Hu et al. (2008); Marcantonio et al. (2002); Xu et al.
(2007).

Cl 7

Cl

Experimental
Crystal data

C4H;7,CLN,S*Br~ ¢ =11.8430 (7) A

M, =396.17
Triclinic, P1
a=87797 (5) A
b =93898 (5) A

@ =103.960 (1)°
B =91.102 (1)°

y = 116.648 (1)°
V = 837.66 (8) A’

Z=2 T=173K
Mo Ko radiation 0.43 x 0.31 x 0.22 mm
=289 mm'

Data collection

Bruker SMART 1000 CCD 6572 measured reflections

diffractometer 3255 independent reflections
Absorption correction: multi-scan 2726 reflections with 7 > 20(1)
(SADABS; Sheldrick, 2004) Rin = 0.021

Tonin = 0.370, Tinax = 0.569

Refinement

R[F? > 20(F%)] = 0.029 187 parameters

WwR(F?) = 0.099 H-atom parameters constrained
S =108 Apmax =037 e A3

3255 reflections Apmin = —033 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H--A D—H H---A D---A D—H---A
N2—H2B- - -Br2 0.88 2.48 3.296 (2) 154
N1—H1---Brl' 0.88 247 3.286 (2) 153.7

Symmetry code: (i) x,y + 1, z.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-
Plus (Bruker, 2003); data reduction: SAINT-Plus; program(s) used to
solve structure: SHELXTL (Sheldrick, 2008); program(s) used to
refine structure: SHELXTL; molecular graphics: SHELXTL; soft-
ware used to prepare material for publication: SHELXTL.

This work was funded by the SIT program of Hunan
University.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: BT5190).
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Comment

Thiazol compounds have a wide range of biological activity. The title compund was obtained by the reaction of thiurea and
2-bromo-1-(2,4-dichlorophenyl)-4,4-dimethyl-3-pentanone.

Experimental

A solution with 0.05 mol of thiurea and 0.05 mol of 2-bromo-1-(2,4-dichlorophenyl)-4,4-dimethyl-3-pentanone in 100 ml of
ethanol was refluxed, monitoring by TLC (yield 99.5 %; m.p. 507.6-508.5 K). Crystals were obtained by slow evaporation
of an ethanol solution at room temperature.

Refinement

All H atoms were refined using a riding model, with N—H distances of 0.88 and C—H distances ranging from 0.95 to 0.98
A, and with Uigo(H) = 1.2U¢q(C,N) or Uiso(H) = 1.5Ucq(Crethyl)-

Figures

| Fig. 1. The asymmetric unit of the title compound with atom labels and 50% probability dis-
. placement ellipsiods (arbitrary spheres for H atoms).

2-Amino-4-tert-butyl-5-(2,4-dichlorobenzyl)thiazol-3-ium bromide

Crystal data

C14H7CHN,S Br Z=2

M, =396.17 £(000) = 400

Triclinic, PT Dy=1571 Mgm>

Hall symbol: -P 1 Melting point: 508 K
a=8.7797 (5) A Mo Ka radiation, A = 0.71073 A
b=9.3898 (5) A Cell parameters from 3934 reflections
c=11.8430(7) A 0=2.5-27.0°

a=103.960 (1)° w=2.89mm

B=91.102 (1)° T=173K

y=116.648 (1)° Block, colorless
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V=2837.66 (8) A’

Data collection

Bruker SMART 1000 CCD
diffractometer

Radiation source: fine-focus sealed tube
graphite
® scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2004)

Tmin = 0.370, Tax = 0.569

6572 measured reflections

Refinement

Refinement on F~
Least-squares matrix: full
R[F? > 206(F*)] = 0.029
WR(F?) = 0.099

§=1.08

3255 reflections

187 parameters

0 restraints

Special details

0.43 x0.31 x 0.22 mm

3255 independent reflections
2726 reflections with /> 2o(/)
Riny=0.021

Omax = 26.0°, Opyin = 1.8°

h=-10—10
k=-11-11
[=-14—14

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w=1/[c2(Fy?) + (0.0512P)> + 0.723P]
where P = (Fy> + 2F.2)/3

(A/6)max < 0.001

Apmax =037 ¢ A7

Apmin=-033 e A3

Experimental. "H NMR (CDCl3,400 MHz) of 4-tert-butyl-5-(2,4-dichlorobenzyl)thiazol-2-amine: & (p.p.m.) 1.30(s, 9H, 3xCH3),
4.15(s, 2H, CH;),4.83(br, 2H, NH,),7.08(d, /= 11.2 Hz, 1H, C¢Hj3 6-H),7.18(d, J= 11.2 Hz, 1H, C¢H3 5-H),7.38(s, 1H, C¢H3 3-H).
Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full covariance matrix. The
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used
for estimating esds involving Ls. 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 F>. The threshold expression of F> G(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.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Brl 0.5000 0.0000 0.5000 0.05632 (19)
Br2 0.0000 0.5000 0.0000 0.03684 (15)
Cll 0.23215 (12) 0.02866 (10) 0.20559 (7) 0.0408 (2)
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Cl2
S1
Cl1
C2
C3
C4
C5
H5A
H5B
H5C
C6
Ho6A
Hé6B
HeC
C7
H7A
H7B
H7C
C8
H8A
H&B
C9
C10
Cl11
H11
Cl12
Cl13
H13
Cl14
H14
N1
H1
N2
H2A
H2B

0.08968 (10)
0.32616 (9)
0.3491 (3)
0.5883 (3)
0.5156 (3)
0.7575 (4)
0.8920 (5)
0.9056
1.0023
0.8548
0.7388 (5)
0.7059
0.8487
0.6497
0.8196 (5)
0.7297
0.9241
0.8451
0.5707 (4)
0.5796
0.6866
0.4488 (3)
0.2912 (4)
0.1777 (4)
0.0703
0.2274 (4)
0.3842 (4)
0.4170
0.4927 (4)
0.6003
0.4907 (3)
0.5211
0.2419 (3)
0.2626
0.1501

Atomic displacement parameters (142 )

Brl
Br2
Cll
CI2
S1
Cl
C2
C3
C4

Ull

0.0824 (4)
0.0325 (2)
0.0576 (5)
0.0381 (4)
0.0235 (3)
0.0233 (13)
0.0217 (13)
0.0195 (13)
0.0242 (14)

~0.20337 (10) ~0.26428 (7)

0.42272 (8) 0.15292 (6)

0.5970 (3) 0.2559 (2)

0.5746 (3) 0.3167 (2)

0.4406 (3) 0.2230 (2)

0.6530 (3) 0.3986 (2)

0.7846 (6) 0.3502 (4)

0.7324 0.2715

0.8389 0.4023

0.8674 0.3456

0.7336 (6) 0.5218 (3)

0.8197 0.5190

0.7836 0.5736

0.6492 0.5521

0.5284 (5) 0.4073 (4)

0.4374 0.4318

0.5832 0.4654

0.4841 0.3304

0.3106 (3) 0.1692 (3)

0.2565 0.2293

0.3664 0.1468

0.1782 (3) 0.0618 (2)

0.0491 (3) 0.0691 (2)

~0.0692 (3) ~0.0297 (3)

~0.1556 -0.0229

~0.0561 (3) ~0.1384 (2)

0.0667 (4) ~0.1501 (3)

0.0712 -0.2257

0.1830 (3) ~0.0495 (3)

0.2686 ~0.0570

0.6601 (3) 0.33357 (19)

0.7503 0.3920

0.6618 (3) 0.2595 (2)

0.7518 0.3155

0.6148 0.2058
U22 U33 U12
0.0488 (3) 0.0407 (3) 0.0505 (3)
0.0267 (2) 0.0393 (3) 0.00678 (19)
0.0352 (4) 0.0299 (4) 0.0215 (4)
0.0391 (4) 0.0337 (4) 0.0203 (4)
0.0200 (3) 0.0266 (4) 0.0115 (3)
0.0222 (13) 0.0209 (13) 0.0118 (11)
0.0184 (13) 0.0209 (13) 0.0094 (11)
0.0192 (13) 0.0236 (13) 0.0087 (11)
0.0234 (14) 0.0251 (14) 0.0111 (12)

0.0404 (2)
0.02508 (17)
0.0225 (6)
0.0211 (5)
0.0219 (5)
0.0265 (6)
0.0696 (14)
0.084*
0.084*
0.084*
0.0563 (11)
0.084*
0.084*
0.084*
0.0635 (13)
0.095*
0.095*
0.095*
0.0276 (6)
0.033*
0.033*
0.0230 (6)
0.0245 (6)
0.0272 (6)
0.033*
0.0255 (6)
0.0266 (6)
0.032*
0.0271 (6)
0.033*
0.0215 (5)
0.026*
0.0304 (6)
0.037*
0.037*

U13

~0.0187 (3)
~0.01243 (18)
0.0178 (4)
~0.0137 (3)
~0.0062 (3)
0.0017 (10)
0.0019 (10)
0.0002 (10)
~0.0050 (11)

U23

~0.0205 (2)
0.00437 (18)
0.0092 (3)
~0.0106 (3)
~0.0042 (3)
0.0022 (11)
0.0018 (10)
0.0009 (11)
~0.0043 (11)
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C5
C6
C7
C8
C9
C10
Cl11
Cl12
Cl13
Cl14
N1
N2

0.0270 (19)
0.051 (2)

0.057 (3)

0.0285 (15)
0.0257 (14)
0.0295 (15)
0.0248 (14)
0.0278 (14)
0.0348 (16)
0.0259 (15)
0.0241 (11)
0.0290 (13)

Geometric parameters (4, °)

Cl1—C10
C2—C12
S1—C1
S1—C3
Cl—N2
Cl1—NI1
C2—C3
C2—NI1
C2—C4
C3—C8
Cc4—C7
C4—C5
C4—C6
C5—H5A
C5—H5B
C5—H5C
C6—H6A
C6—H6B
C6—H6C
Cl1—S1—C3
N2—C1—N1
N2—C1—S1
N1—C1—S1
C3—C2—NI
C3—C2—C4
N1—C2—C4
C2—C3—C8
C2—C3—Sl1
C8—C3—Sl1
C7—C4—C2
C7—C4—C5
C2—C4—C5
C7—C4—C6
C2—C4—C6

0.079 (3)
0.077 (3)

0.049 (2)

0.0226 (14)
0.0197 (13)
0.0241 (14)
0.0201 (13)
0.0213 (14)
0.0282 (15)
0.0211 (14)
0.0183 (11)
0.0294 (13)

1.736 (3)
1.742 (3)
1.714 (3)
1.764 (3)
1.328 (4)
1.332(3)
1.342 (4)
1.402 (3)
1.519 (4)
1.515 (4)
1.519 (5)
1.519 (5)
1.522 (4)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800

90.62 (13)
123.9(2)
125.4 (2)
110.71 (19)
111.2 (2)
132.1(2)
116.6 (2)
1312 (3)
1114 (2)
117.33 (19)
112.7 (2)
108.5 (3)
107.7 3)
108.1 (3)
110.3 (2)

~0.0070 (19)
~0.0144 (16)
~0.035 (2)
~0.0023 (12)
~0.0010 (11)
0.0055 (11)
0.0033 (12)
~0.0055 (11)
0.0045 (12)
0.0056 (12)
~0.0016 (9)
~0.0043 (10)

0.030 (3)
~0.0150 (18)
-0.017 (2)
~0.0041 (12)
0.0006 (11)
0.0020 (11)
0.0029 (12)
~0.0035 (11)
0.0080 (12)
0.0043 (12)
~0.0011 (9)
~0.0034 (11)

0.074 (3) ~0.003 (2)
0.0328 (18) 0.040 (2)
0.074 (3) 0.035 (2)
0.0292 (15) 0.0157 (12)
0.0266 (14) 0.0162 (12)
0.0229 (13) 0.0172 (12)
0.0349 (16) 0.0114 (12)
0.0262 (14) 0.0158 (12)
0.0239 (14) 0.0201 (13)
0.0327 (15) 0.0112 (12)
0.0201 (11) 0.0115 (10)
0.0322 (13) 0.0193 (11)

C7—HTA

C7—H7B

C7—H7C

C8—C9

C8—HS8A

C8—HSB

C9—Cl4

C9—C10

Cl10—Cl1

Cl1—C12

Cl1—HI1

Cl2—Cl13

C13—Cl4

C13—HI13

Cl4—H14

N1—HI1

N2—H2A

N2—H2B

H7A—C7—H7C
H7B—C7—H7C
C3—C8—C9
C3—C8—HS8A
C9—C8—HS8A
C3—C8—H8&B
C9—C8—HS&B
H8A—C8—HSB
C14—C9—C10
C14—C9—C8
C10—C9—C8
C11—C10—C9
C11—C10—Cl1
C9—C10—CI1
C12—C11—C10

0.9800
0.9800
0.9800
1.516 (4)
0.9900
0.9900
1.386 (4)
1.394 (4)
1.389 (4)
1.383 (4)
0.9500
1.380 (4)
1.384 (4)
0.9500
0.9500
0.8800
0.8800
0.8800

109.5
109.5
113.8 (2)
108.8
108.8
108.8
108.8
107.7
117.3 (2)
119.8 (3)
122.9 (3)
122.7 3)
117.3 (2)
120.0 (2)
117.3 (3)
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C5—C4—C6
C4—C5—HSA
C4—C5—H5B
H5A—C5—H5B
C4—C5—H5C
H5A—C5—H5C
H5B—C5—HS5C
C4—C6—HG6A
C4—C6—H6B
H6A—C6—H6B
C4—C6—H6C
H6A—C6—H6C
H6B—C6—H6C
C4—C7—HTA
C4—C7—HTB
H7A—C7—H7B
C4—C7—HTC
C3—S1—CI—N2
C3—S1—CI—NI1
N1—C2—C3—C8
C4—C2—C3—C8
N1—C2—C3—S1
C4—C2—C3—S1
Cl—S1—C3—C2
C1—S1—C3—C8
C3—C2—C4—C7
N1—C2—C4—C7
C3—C2—C4—C5
N1—C2—C4—C5
C3—C2—C4—C6
N1—C2—C4—C6
C2—C3—C8—C9
S1—C3—C8—C9
C3—C8—C9—Cl4
C3—C8—C9—C10

Hydrogen-bond geometry (4, ©)
D—H-4
N2—H2B--‘Br2

N1—H1-Brl!
Symmetry codes: (i) x, y+1, z.

109.5 (3)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

~179.0 (3)
0.8 (2)
179.8 (3)
4.9 (5)
13(3)
~173.7(2)
-12(2)
180.0 (2)
-27.2(5)
158.0 (3)
92.4 (4)
-82.3(3)
~148.1 3)
37.1 (4)
180.0 (3)
-1503)
103.4 (3)
~76.5 (3)

0.88
0.88

C12—C11—H11
C10—C11—H11
C13—C12—C11
C13—C12—CI12
Cl11—C12—CI2
C12—C13—Cl14
C12—C13—H13
C14—C13—H13
C13—C14—C9
C13—C14—H14
C9—C14—H14
Cl—N1—C2
Cl—NI1—H1
C2—NI1—H1
Cl—N2—H2A
Cl1—N2—H2B
H2A—N2—H2B
C14—C9—C10—C11
C8—C9—C10—Cl11
C14—C9—C10—ClI1
C8—C9—C10—Cl1
C9—C10—C11—C12
Cl1—C10—C11—C12
C10—C11—C12—C13
C10—C11—C12—CI2
C11—C12—C13—C14
Cl2—C12—C13—C14
C12—C13—C14—C9
C10—C9—C14—C13
C8—C9—C14—C13
N2—C1—N1—C2
S1—Cl1—N1—C2
C3—C2—N1—C1
C4—C2—N1—C1

H-A DA
2.48 3.296 (2)
2.47 3.286 (2)

121.3
121.3
1222 (3)
119.1 (2)
118.7 (2)
118.6 (3)
120.7
120.7
121.9 (3)
119.1
119.1
116.1 (2)
122.0
122.0
120.0
120.0
120.0
~1.8(4)
178.1 (2)
176.7 (2)
-3.4(4)
0.7 (4)
~177.9 (2)
1.2 (4)
179.3 (2)
-1.9(4)
~179.9 (2)
0.7 (4)

1.1 (4)
~178.8 (3)
179.6 (3)
-0.3(3)
—0.6(3)
1752 (2)

D—H4
154
153.7
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Fig. 1
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