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1-Benzoyl-3-(6-methylpyridin-2-yl)thiourea

The molecular structure of the title compound, C;,H;3N30S,
adopts a cis—trans configuration with respect to the positions
of the benzoyl and 6-methylpyridin-2yl groups relative to the S
atom across the thiourea C—N bonds. In the crystal structure,
the molecules are linked by N—H.--S, C—H---S and C—
H- - -O interactions, forming a one-dimensional chain parallel
to the b axis.

Comment

In most benzoylthiourea derivatives, such as N-benzoyl-N'-
phenylthiourea, (II) (Yamin & Yusof, 2003a), and N-benzoyl-
N'-4-bromophenylthiourea, (III) (Yamin & Yusof, 2003b), the
benzoyl group prefers a trans configuration with respect to the
S atom. The title compound, (I), is an example of a cis
configuration being displayed by the benzoyl group.
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The molecular structure of (I) adopts a cis—trans config-
uration with respect to the positions of the benzoyl and 6-
methylpyridin-2yl groups relative to the S atom across the
C8—N1 and C8—N2 bonds, respectively (Fig. 1). The bond
lengths and angles (Table 1) are in normal ranges (Allen et al.,
1987) and in agreement with the corresponding ones in (II)
and (III). The central carbonylthiourea group (S1/C8/N1/N2/
C7), phenyl (C1-C6) and 6-methylpyridin-2-yl (N3/C9-C14)
fragments are each planar, with a maximum deviation of
0.024 (2) A for atom N1.

The central carbonylthiourea group makes dihedral angles
with the phenyl and 6-methylpyridin-2-yl fragments of
12.92 (12) and 3.53 (10)°, respectively. The phenyl ring is
inclined to the 6-methylpyridin-2-yl fragment by 11.77 (12)°;
this is smaller than the corresponding value [33.3 (1)°] in (II),
indicating a more nearly planar behaviour adopted by the
molecule.

There is an intramolecular hydrogen bond, N1—H1. - -N3
(Table 2) and, as a result, a pseudo-six-membered ring (N1—
HI1-- N3—C9—N2—-C8) is formed (Fig. 1). In the crystal

Received 3 March 2006
Accepted 13 March 2006

ol1446

Yusof et al.

- Cy4H13N;08

doi:10.1107/51600536806009366

Acta Cryst. (2006). E62, 01446—01448



organic papers

S1

Figure 1

The molecular structure with the atom-numbering scheme. Displacement
ellipsoids are drawn at the 50% probability level. The intramolecular

hydrogen bond is shown as a dashed line.

Figure 2

A packing diagram of (I). Hydrogen bonds are shown as dashed lines.

structure, the molecules are linked by hydrogen bonds (Fig.2),
forming a one-dimensional chain parallel to the b axis.

Experimental

A solution of benzoylchloride (2.0 g, 14 mmol) and ammonium
thiocyanate (1.06 g, 14 mmol) in acetone (15 ml) was added dropwise
to an acetone solution (15 ml) containing an equimolar amount of 2-
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amino-6-methylpyridine (1.51 g, 14 mmol). The solution was refluxed
for 1 h and then poured into a beaker containing ice. The resulting

white precipitate was filtered and washed with cold ethanol-distilled
water (2:1 v/V) before being dried under vacuum (yield 2.85 g, 75%,
m.p. 404.85-406.1 K). Recrystallization from chloroform yielded
single crystals suitable for X-ray analysis.

Crystal data

C14H3N;08
M, =271.33

Monoclinic, P2, /c
a=72687 (14) A

D, =1374 Mgm™

Mo Ko radiation

Cell parameters from 2710
reflections

b=18.938 (4) A _ 6 =2.1-26.0°
¢ =10.1216 (19) A u =024 mm™"
B = 109.756 (4)° T=298(2)K

V =13113 (4) A®
Z=4

Data collection

Bruker SMART APEX CCD area-
detector diffractometer
w scans

Block, colorless
0.40 x 0.30 x 0.23 mm

2560 independent reflections
2000 reflections with 7 > 20(1)
Rin = 0.020

Absorption correction: multi-scan Omax = 26.0°
(SADABS; Bruker, 2000) h=-8—38
Tnin = 0.910, Tpax = 0.947 k=-17— 23

7196 measured reflections I=—-12—> 11

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.046

wR(F?) = 0.123

§=1.03

2560 reflections

173 parameters

H-atom parameters constrained

w = 1/[0*(F,%) + (0.0591P)?
+ 0.4366P]
where P = (F,” + 2F2)/3
(Alo)max < 0.001
Apmax =031e A7°
APmin = —026 ¢ A7

Table 1

Selected geometric parameters (A, °).

S1—C8 1.665 (2) N1—C7 1393 (2)
N1-C8 1.366 (2) N2—C8 1.355 (3)
01-C7—-N1 122.83 (18) N2—-C8—S1 119.12 (14)
N2—C8—N1 114.92 (16) N1-—C8—S1 125.95 (15)
Table 2

Hydrogen-bond geometry (A, °).

D—H --A D—H H A D---A D—H --A
N1—-HI---N3 0.86 1.95 2.676 (2) 141
N2—H2.--S1' 0.86 2.64 3.4831 (18) 167
C12—H12.--01" 0.93 2.51 3.364 (3) 153
C13—H13.--S1! 0.93 2.79 3.627 (2) 150

Symmetry codes: (i) —x+ 1, —y +1, —z + 1; (ii) —x+ 1,y + 3, —z +1

H atoms were positioned geometrically, with N—H = 0.86 A, and
C—H = 0.93 and 0.96 A for aromatic and methyl H atoms, respec-
tively, and constrained to ride on their parent atoms, with Uj,,(H) =
xU.q(C\N), where x = 1.5 for methyl and x = 1.2 for all other H atoms.
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Data collection: SMART (Bruker, 2000); cell refinement: SAINT
(Bruker, 2000); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL, PARST (Nardelli, 1995) and PLATON
(Spek, 2003).

The authors thank the Malaysian Government, Universiti
Kebangsaan Malaysia and Kolej Universiti Sains dan
Teknologi Malaysia for research grants IRPA No 09-02-02—
993 and KUSTEM fundamental research grant No 54221.
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