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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 vollst~digen geometrischen Daten sind bei 
der IUCr (Aktenzeichen: SH1093) hinterlegt. Kopien sind erh~iltlich 
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, C6HsN2S.CHnN2S, the 
pyrimidine ring is planar to within 0.037 (5)A, and is 

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. 

C o m m e n t  

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)A]. The jayrimidine 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)/~,] 
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). 

s s 

N~N*f  '' tt N L N / 1 t  

(I) (II) 

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). . .S(2)(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) . . .S(2)( -x ,  - y - I ,  I - z )  and N(3)--- 
H(32) . . .S(2)(1-x,  - y - I ,  2 - z )  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 c 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 channe l  in this adduct .  Mo lecu l e s  o f  d tm are 
packed  in layers  but  are d i sp laced  wi th  respect  to one  
another  in order  to re l ieve  short  in te rmolecu la r  contacts;  
as a result,  pack ing  forces  are unl ike ly  to inf luence the 
g e o m e t r y  o f  d tm to any apprec iable  extent .  The  c losest  
in t e rmolecu la r  n o n - H  a tom contact  in the structure is 
S (2 ) . . .N(1 ) (x ,  y - l ,  z) o f  3.277 (3) ,~. 

H32 ( ~ 3  

$2 ~ H31 SI 

( ~ 2  ~ HI " 

H53 

Fig. 1. ORTEPII (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. 
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Fig. 2. The packing of the molecules viewed down the a axis. 

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 C6HsN2S.(NH2)2CS. Analysis: calculated C 38.9, H 5.6, 
N 25.9, 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 -1, indicating the absence of a thiolate group. 

Crystal data 

C6H8N2S.CH4N2S 
M, = 216.32 
Triclinic 
p]- 

a = 7 . 5 1 1  (3) A, 
b = 9.468 (5)/~ 
c = 8.142 (2) ti, 
a = 88.26 (4) ° 
fl = 112.69 (2) ° 
7 = 92.23 (4) ° 
V = 533.7 (4) A 3 
Z = 2  
Dx = 1.346 Mg m -3 
Dm= 1.36 Mg m -3 

Data collection 
Enraf-Nonius CAD-4F 

diffractometer 
w/20 scans 
Absorption correction: 

none 
1975 measured reflections 
1794 independent reflections 
1463 observed reflections 

[1 > 30-(/)] 

Refinement 

Refinement on F 
R = 0.034 
wR = 0.038 
S = 1.13 
1463 reflections 
167 parameters 
All H-atom parameters 

refined 
w = 2.1521/[0-2(Fo) 

+ 0.000148F 2] 
(A/0.)max = 0.07 

Mo Ko~ radiation 
), = 0.7107 ,~ 
Cell parameters from 25 

reflections 
0 = 10.4-17.8 ° 
/z = 0.46 m m -  
T = 295 K 
Plate 
0.125 x 0.030 x 0.025 mm 
Reddish brown 

Rint = 0.025 
0max = 25 ° 
h = - 8  ---~ 8 
k = - l l  --~ 11 
I = 0---~ 9 
3 standard reflections 

frequency: 60 min 
intensity decay: 3.1% 

Apmax = 0.1 e ,~-3 
Apmin = - 0 . 2  e tk -3 
Extinction correction: 

SHELX76 (Sheldrick, 
1976) 

Extinction coefficient: 
0.001 (1) 

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

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (~ 2) 

Experimental 

A hot alcoholic solution (100 ml) of thiourea (0.004 ml) was s(I) 
added to acetylacetone (0.004 ml) and the resulting solution s(2) 

N(1) refluxed on a water bath for about 10 min. Equimolar con- N(2) 
centrated HCI was then added and the solution was refluxed N(3) 
for a further 2 h, after which a crystalline product separated N(4) 

Ueq = (1/3)Eir,  jUija? a~ai.aj. 

x y z Ueq 
0.2911 (1) 0.0497 (1) 0.7821 (1) 0.0534 (3) 
0.2430(I) --0.5611 (1) 0.7731 (1) 0.0497 (3) 
0.2662 (3) 0.2022 (2) 0.4971 (3) 0.0468 (9) 
0.2521 (3) -0.0421 (2) 0.4648 (2) 0.0441 (7) 
0.3807 (3) -0.3020 (3) 0.8648 (3) 0.0530 (10) 
0.1706 (4) --0.3231 (3) 0.5799 (3) 0.0577 (10) 
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C(1) 0.2678 (3) 0.0693 (3) 0.5685 (3) 0.0413 (9) 
C(2) 0.2500 (4) 0.2288 (3) 0.3278 (3) 0.0492 (I I) 
C(3) 0.2371 (4) 0.1159 (3) 0.2253 (4) 0.0527 (12) 
C(4) 0.2356 (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) 0.2117 (6) -0.1486 (4) 0.1893 (4) 0.0660 (16) 
C(7) 0.2666 (3) -0.3844 (3) 0.7365 (3) 0.0427 (9) 

Table 2. Selected geometric parameters (A, o) 
S(lk---C(I) 1.685 (3) S(2)----C(7) 1.705 (3) 
N(1)----C(I) 1.369 (4) N(I)----C(2) 1.353 (4) 
N(2)---C(1) 1.344 (3) N(2)---C(4) 1.337 (3) 
N(3)---C(7) 1.320 (3) N(4)----C(7) 1.327 (3) 
C(2)---C(3) 1.354 (4) C(2)----C(5) 1.493 (5) 
C(3)---C(4) 1.397 (4) C(4)----C(6) 1.485 (5) 

C(I)--N(I)---C(2) 124.0 (2) C(1)--N(2)----C(4) 119.4 (2) 
N(1)--C(1)---N(2) 118.4 (2) S(1)--C(1)--N(2) 122.1 (2) 
S(I)---C(I)---N(I) 119.6 (2) N(1)--C(2)---C(5) 117.2 (3) 
N(1)---C(2)---C(3) 117.2 (2) C(3)---C(2)---C(5) 125.6 (3) 
C(2)---C(3)---C(4) 119.0 (3) N(2)---C(4)---C(3) 122.0 (2) 
C(3)---C(4)---C(6) 122.0 (3) N(2)---C(4)--C(6) 115.9 (2) 
N(3)---C(7)--N(4) 117.0 (2) S(2)---C(7)--N(4) 122.1 (2) 
S(2)---C(7)--N(3) 121.0 (2) 

D- -H.  • -A D - - H  H. • .A D. • .A D--H. • .A 
N(3)---H(31). • -S(I) 0.87 (3) 2.58 (3) 3.418 (3) 164 (3) 
N(4)---H(42). • .N(2) 0.95 (3) 1.97 (3) 2.915 (4) 172 (3) 
N( I )--H(1). • .S(2 t) 0.89 (3) 2.40 (3) 3.277 (3) 167 (2) 
N(3)--H(32). • .S(2 ~) 0.90 (3) 2.60 (2) 3.462 (3) 161 (2) 
N(4)---H(41). • .S(2 ~") 0.80 (3) 2.75 (2) 3.486 (3) 154 (3) 

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

The thermal mot ion o f  the molecule  is strongly anisotropic 
with U22 larger than the other components  for most  o f  the 
atoms. 

Program sys tems 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. 
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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: MUll21).  Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 

Abstract 
The crystal structure of the benzene solvate of 
1-diphenylmethylene-4-(triphenylmethyl)cyclohexa-2,5- 
d i e n e ,  C38H30 .C6Hr ,  has been determined by X-ray 
diffraction. 
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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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