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verfeinert. Die Zeichnungen wurden anhand der Programme
PLUTO (Motherwell & Clegg, 1978) und ORTEPII (Johnson,
1976) angefertigt.

Die Listen der Strukturfaktoren, anisotropen Verschiebungsparameter,
H-Atom Koordinaten, und vollstindigen geometrischen Daten sind bei
der IUCr (Aktenzeichen: SH1093) hinterlegt. Kopien sind erhiltlich
durch: The Managing Editor, International Union of Crystallography,
5 Abbey Square, Chester CH1 2HU, England.
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Abstract

In the 1:1 molecular adduct of 4,6-dimethylpyrimidine-
2(1H)-thione and thiourea, CgHgN,S.CH4N,S, the
pyrimidine ring is planar to within 0.037 (5)A and is
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protonated at the N atom rather than at the S atom. It
is linked to two other thiourea molecules by N. - -H—N
and S- - -H—N hydrogen bonds. Each thiourea molecule
couples with two adjacent thiourea molecules through
hydrogen bonds, thereby forming a polymeric chain ex-
tending along the c axis.

Comment

The 4,6-dimethylpyrimidine-2(1H)-thione (dtm) mol-
ecule displays bond lengths and angles close to expected
values and is almost planar [maximum deviation: C(6)
0.037 (5) Al. The pyrimidine ring itself is planar to
within +0.012 (3) A and its geometry is similar to that
found in both thiocytosine (Furberg & Jensen, 1970)
and metal complexes (Seth, 1994; Cartwright, Langguth
& Skapski, 1979; Cotton, Niswander & Sekutowski,
1979), with the exception of the C(1)—N(1)—C(2)
angle [124.0(2)°]. The ring is protonated at N(1)
and seems to have significant contributions from both
resonance structures (I) and (II) (see below). The
S(1) atom is coplanar with the pyrimidine ring, as
indicated by the torsion angle C(2)—N(1)—C(1)—S(1)
of 179.4 (2)°. The C(1)—S(1) bond length [1.685 (3) Al
is at the lower end of the range reported for other thio-
substituted structures (Saenger & Suck, 1971) and may
be compared with the value of 1.677 A in thiouridine

(Hawkinson, 1977).
|
N/LN/“
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N/LN/H

)I\/k - M
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The thiourea (tu) molecule, excluding the amido H
atoms, is planar to within 0.004 (3) A. It has normal
configuration and dimensions (see, e.g., Mak & Lau,
1978; Truter, 1967; Elcombe & Taylor, 1968). The
dihedral angle between the dtm and tu molecular planes
is 145.1 (1)°.

The dtm molecule is linked to two tu molecules by
N(2)- - -H(42)—N(4), N(1)—H(1)- - -S2)(x, y + 1, z) and
S(1)- - -H(31)—N(3) hydrogen bonds (Fig. 2 and Table
2). The tu molecules are held together by pairs of equiv-
alent N(4)—H(41)- - -SQ2)(~x, —y—1, 1—-z) and N(3)—
H@32)---S2)(1—x, —y—1, 2—2) interactions (Table 2).
Thus, each tu molecule, besides being hydrogen bonded
to two dtm molecules, couples with two adjacent cen-
trosymmetrically related tu molecules forming a poly-
meric chain extending along the ¢ axis. All four amido
H atoms take part in hydrogen bonding, as was also
observed in orthorhombic thiourea (Truter, 1967). The
network of N—H---N and N—H. - -S hydrogen bonds
connects the two molecular components of the adduct
into corrugated layers elongated along the c axis. Thus,
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tu forms a channel in this adduct. Molecules of dtm are
packed in layers but are displaced with respect to one
another in order to relieve short intermolecular contacts;
as a result, packing forces are unlikely to influence the
geometry of dtm to any appreciable extent. The closest
intermolecular non-H atom contact in the structure is
S(2)- - N(1)(x, y—1, z) of 3.277 3) A.

H32 N3

S2

H63
H62

Hé6l1

Fig. 1. ORTEPI (Johnson, 1976) drawing of the title compound
showing the atom-numbering scheme. H atoms are represented
by spheres of arbitrary size and other atoms by 50% probability
ellipsoids.

Fig. 2. The packing of the molecules viewed down the a axis.

Experimental

A hot alcoholic solution (100 ml) of thiourea (0.004 ml) was
added to acetylacetone (0.004 ml) and the resulting solution
refluxed on a water bath for about 10 min. Equimolar con-
centrated HCl was then added and the solution was refluxed
for a further 2 h, after which a crystalline product separated

CsHgN,S.CH4N,S

out. This product was filtered, dried and recrystallized from
hot water. The reddish brown plate-like crystals, obtained by
slow evaporation of a solution in a mixture of acetone and
alcohol at room temperature, were investigated in this work.
The investigation of yellow acicular crystals obtained from
hot water is in progress. The result of the elemental ana-
lyisis of the title compound is in agreement with the for-
mula C¢HgN,S.(NH,),CS. Analysis: calculated C 38.9, H 5.6,
N 259, S 29.6%; found C 38.8, H 5.7, N 26.0, S 29.5%.
The free ligand exhibits a characteristic C=S IR band at
1080 cm™', indicating the absence of a thiolate group.

Crystal data

CeHsN2S.CH4N,S Mo Ko radiation

M, = 216.32 A=0.7107 A

Triclinic Cell parameters from 25

P1 . reflections

a=17511 3)A 0 =104-17.8°

b=9468 (5) A p =046 mm™'

c=8142(22) A T=295K

o = 88.26 (4)° Plate

B =112.69 (2)° 0.125 x 0.030 x 0.025 mm

v =9223 (4)° Reddish brown

V =5337 (4) A’

Z=2

D, =1.346 Mg m~®

D, = 1.36 Mg m™?

Data collection

Enraf-Nonius CAD-4F Rin = 0.025
diffractometer Omax = 25°

w/20 scans h=-8—38

Absorption correction: k=-11->11
none I=0—9

3 standard reflections
frequency: 60 min
intensity decay: 3.1%

1975 measured reflections
1794 independent reflections
1463 observed reflections

[l > 30(D]

Refinement

Refinement on F Apmax =0.1¢ A3

R =0.034 Apmin = —02¢ A3
wR = 0.038 Extinction correction:
S=1.13 SHELX76 (Sheldrick,
1463 reflections 1976)

167 parameters Extinction coefficient:
All H-atom parameters 0.001 (1)

refined
w = 2.1521/[c%(F.)
+ 0.000148F %]
(A/0)max = 0.07

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V)

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Ueq = (1/3)X,X,Uja} a} a;.a;.

X y z Ueq
S(1) 0.2911 (1) 0.0497 (1) 0.7821 (1) 0.0534 (3)
S(2) 0.2430(1) —0.5611 (1) 0.7731 (1) 0.0497 (3)
N(1) 0.2662 (3) 0.2022 (2) 0.4971 (3) 0.0468 (9)
N(Q2) 0.2521 (3) —0.0421 (2) 0.4648 (2) 0.0441 (7)
N(3) 0.3807 (3) —0.3020 (3) 0.8648 (3) 0.0530 (10)
N(4) 0.1706 (4) —0.3231 (3) 0.5799 (3) 0.0577 (10)
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c) 0.2678 (3) 0.0693 (3) 0.5685 (3) 0.0413 (9)
o) 0.2500 (4) 0.2288 (3) 0.3278 (3) 0.0492 (11)
cG) 0.2371 (4) 0.1159 (3) 0.2253 (4) 0.0527 (12)
C) 02356(3)  —0.0200 (3) 0.2967 (3) 0.0465 (11)
C(5) 0.2479 (7) 0.3801 (4) 0.2702 (6) 0.0734 (17)
C(6) 02117(6)  —0.1486 (4) 0.1893 (4) 0.0660 (16)
c 02666 (3)  —0.3844 (3) 0.7365 (3) 0.0427 (9)
Table 2. Selected geometric parameters (A, °)

S(1)—C(1) 1.685(3)  S(—C(D 1.705 (3)
N(1)—C(1) 13694)  N()—C(Q2) 1.353 (4)
N@)—C() 1.344 (3) NQR)—C4) 1.337 (3)
NG3)—C(7) 13203)  N@)»—C(D 1.327 (3)
C(2)—C3) 1354 (4)  C(2—C(5) 1.493 (5)
C3—C@) 1397 (4)  C(4)—C(6) 1485 (5)
C(1—N(1)—C(2) 1240(2)  C(1)—N@)—C(4) 1194 (2)
N(1)—C(1)—N() 1184 (2) S(1)»—C(1)—N(Q) 122.1 (2)
S(1—C(1—N(1) 119.6 (2) N(1)—C(2)—C(5) 117.23)
N(1)—C(2)—C(3) 1172(2)  CR—CQR—COS) 125.6 (3)
C()—C3»—C@) 119.0 (3) NQ2)—C4)—C3) 1220 (2)
C(3)—C(4)—C(6) 1220(3)  N@)—C(4)—C(6) 1159(2)
N@3)}—C(71—N@) 1170(2)  SQ2)—C(7)—N(@) 122.1 (2)
S(2)—C(T—N@3) 121.0(2)

D—H --A D—H H.-A DA D—H-.A
NG)y—H(31)- - -S(1) 087(3) 258(3) 3.418 (3) 164 (3)
N(4)—H(42)- - -N(2) 095(3) 1.97(3) 2915 4) 172 (3)
N(I—H(1)- - -8(2") 089(3) 240(3) 3.277(3) 167 (2)
NG)—H@G2)---$(2")  090(3)  260(2) 3.462 (3) 161 (2)
N@)—H@1)- - -S2")  080(3) 2752 3.486 (3) 154 (3)

Symmetry codes: (i) x,1 + y,z; (i) 1 — x,—1 — y,2 — z (iii)) —x,
—l—yl1-z

The thermal motion of the molecule is strongly anisotropic
with Uj; larger than the other components for most of the
atoms.

Program systems used: XRAYARC (Vickery, Bright &
Mallinson, 1971) for Patterson synthesis; NORMAL, EXFFT
and SEARCH sequences of MULTAN78 (Main, Hull,
Lessinger, Germain, Declercq & Woolfson, 1978) for weighted
Fourier syntheses, SHELX76 (Sheldrick, 1976) for refinement,
and ORTEPII (Johnson, 1976) for molecular graphics.

The authors thank Professors Siddhartha Ray and
Saktiprosad Ghosh, IACS, Jadavpur, Calcutta, for their
valuable suggestions and discussions. Financial assis-
tance from the University Grants Commission, New
Delhi, is also gratefully acknowledged.

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates, bond distances and angles involving H atoms, least-
squares-planes data and torsion angles have been deposited with the
IUCr (Reference: MU1121). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

The crystal structure of the benzene solvate of
1-diphenylmethylene-4-(triphenylmethyl)cyclohexa-2,5-
diene, C3sH30.C¢Hg, has been determined by X-ray
diffraction.

Comment

After the discovery of the Ph3C® radical there was
lengthy discussion about the structure of its dimer
(McBride, 1974). The correct structure of this dimer,
1-diphenylmethylene-4-(triphenylmethyl)cyclohexa-2,5-
diene, (I), was first established by an NMR study (Staab,
Brettschneider & Brunner, 1970) and was later con-
firmed by X-ray analysis of the ethyl acetate solvate
and unsolvated crystals (Allemand & Gerdil, 1978;
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