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N-Ethoxycarbonyl-N’-phenylthiourea

The title compound, C;oH,N,O,S, adopts a cis—trans config-
uration, where the phenyl group and the ethoxycarbonyl
moiety lie, respectively, cis and trans relative to the S atom
across the thiourea C—N bonds. Both N—H atoms participate
in intermolecular hydrogen bonds and one also forms an
intramolecular hydrogen bond. The molecules in the crystal
pack in alternating orientations to form ribbons.

Comment

Thiourea compounds are excellent bioactive agents. A
number of biological activities are associated with substituted
thiourea derivatives (Schroeder, 1955; Antholine & Taketa,
1982), and some N-substituted-N'-alkoxycarbonylthiourea
compounds have been used as antifungal agents. N-Substi-
tuted-N'-alkoxycarbonylthiourea compounds have also
attracted considerable attention in recent years because of
their coordination ability with transition metal ions such as
Cu', Zn" and Cd" (Shen et al., 1997). As a part of our research
into the coordination behaviour, synthesis and biological
activities of  N-substituted-N'-alkoxycarbonylthioureas
(Zhang et al., 2000, 2001), the crystal structure of the title
compound, (I), has been determined.

In the molecular structure of (I), the carbonyl and thio-
carbonyl moieties point in approximately opposite directions.
The compound adopts a cis—trans configuration, where the
phenyl group and the ethoxycarbonyl moiety lie, respectively,
cis and trans relative to the S atom across the thiourea C—N
bonds. Both N—H atoms participate in the formation of
hydrogen bonds. An intramolecular hydrogen bond exists
between atoms N1 and O1 (Table 1).

The molecules are connected via N—H. --O and N—H. - -S
hydrogen bonds (Fig. 1 and Table 1) and pack in alternating
orientations in a ribbon-like fashion, approximately parallel to
the b direction.

The molecular structure of (I) is analogous to that observed
in the crystal structure of N-(o-nitrophenyl)-N'-methoxy-
carbonylthiourea (Shen, Shi, Kang, Liu et al., 1998) and N-(p-
nitrophenyl)-N'-ethoxycarbonylthiourea (Shen, Shi, Kang,
Tong et al., 1998). The existence of intramolecular hydrogen
bonds in thiourea molecules has significant implications for
their coordination properties (Bourne & Koch, 1993). In the
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coordination compound reported by Bourne & Koch (1993),
namely cis-bis(N-benzoyl-N'-propylthiourea)dichloroplat-
inum(II), the two ligand molecules bind to Pt" via the S atoms
only, the carbonyl O atom being locked into position by
hydrogen bonds similar to that in the free ligands.

Experimental

Ethyl chloroformate was treated with potassium thiocyanate in ethyl
acetate under the conditions of solid-liquid phase transfer catalysis,
using 3% polyethylene glycol-400 as the catalyst, to give the corres-
ponding ethoxycarbonyl isothiocyanate, which was reacted with
aniline to give the title compound. The solid was separated from the
liquid phase by filtration, washed with ethyl acetate and then dried in
air. Single crystals were obtained, after two weeks, by slow
evaporation of an ethanol solution.

Crystal data

C,0H5N,0,S Z=2

M, = 22428 D, =1305Mgm™>
Triclinic, P1 Mo Ko radiation
a=5787(1) /0\0 Cell parameters from 31

b=10218 (2) A reflections
c=10.501(2) A 6 =35-13.8
o =109.39 (2)° =027 mm™"
B =94.41 (2 T=29% (2) K

y = 100.04 (1)°
V =570.6 (2) A®

Block, colorless
0.58 x 0.44 x 0.30 mm

Data collection

Siemens P4 diffractometer R;, = 0.009

w scans Omax = 26.5°

Absorption correction: ¥ scan h=0—>7
(XSCANS; Siemens, 1994) k=—-11— 11
Tmin = 0.858, Tax = 0.923 I=—-13 - 13

3 standard reflections
every 97 reflections
intensity decay: 2.4%

2611 measured reflections
2277 independent reflections
1823 reflections with 7 > 20 ()

Refinement

w = 1/[0*(F,?) + (0.0408P)*
+ 0.1635P]

where P = (F,” + 2F.%)/3
(A/0)max < 0.001
APmax = 019 ¢ A3
Apmin = —028 ¢ A3
Extinction correction: SHELXL97
Extinction coefficient: 0.099 (7)

Refinement on F?

R[F? > 26(F?)] = 0.036

wR(F?) = 0.096

S =1.06

2277 reflections

138 parameters

H-atom parameters constrained

Table 1

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H2N. - -S1f 0.86 2.51 3.3556 (16) 167
N1—HIN---O1" 0.86 2.52 3.2082 (19) 138
NI1—HIN...-O1 0.86 2.02 2.697 (2) 135

Symmetry codes: (i) 1 —x, —y,1 —z;(ii))2—x,1 -y, 1 —z.

Figure 1

View of the title compound showing the atomic labeling. Displacement
ellipsoids are drawn at the 50% probability level. The intramolecular
hydrogen bond is indicated by a dashed line.

The H atoms were included in the riding-model approximation.

Data collection: XSCANS (Siemens, 1994); cell refinement:
XSCANS; data reduction: SHELXTL (Siemens, 1998); program(s)
used to solve structure: SHELXS97 (Sheldrick, 1990); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: SHELXTL; software used to prepare material for publi-
cation: SHELXTL.
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