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Ar-(N,S)-Ar : X-Ray Structure of the p,p’=Ditolyl Derivative 
By G. LEANDRI 

(Istituto d i  Chimica Organica dell’ Univevsith , 16 100 Genova) 

and V. BUSETTI, G. VALLE, and M. MAMMI* 
(Istituto di  Chimica Organica dell’ Universitd, 35 100 Padova, Italy) 

Summar38 h single-crystal X-ray diffraction study of benzenes,ls with an integration ratio of 4:3. No other 
The apparent spectral equivalence p-MeC,H,-(N,S)-C,H,Me-p’ has shown that the 4,s- 

group has the bis-imino-sulphur structure -N = S = N-. 
peaks are observed. 

SEVERAL symmetrical Ar- (N,S) -Ax compounds have been 
prepared1-* and structures such as azothioarene (I), bis- 
arylimino-sulphur (11) and 2,S-diaryl- l,Z,S-thiodiazirine 
(I1 I) have been suggested .lA7 ,9@ 

Chemical evidence, partial assignment of the i.r. spectra2pp 
dipole moment measurements,10 and n.m.r. data11 did not 
allow the structure of the -(N2S)- group to be assigned 
unambiguously, geometric isomerism also being possible. 
The n.m.r. spectrum of the p , p  ’-ditolyl derivativeB consists 
of a single peak at  6 2.30 p.p.m. (CH,) (6 values from Me,Si, 
in CCI,) and a symmetrical resonance group centred at  6 7-18 
p.p.m., which resembles an A2B2 system of p-disubstituted 

of the two tolyl groups suggests a symmetrical structure, 
since, by analogy with azoxy cornpo~nds, l~-~~ structure (I) 
would show two methyl resonances. 

We now show by X-ray analysis that the p,p’-ditolyl 
compound has the bis-imino-sulphur structure -N=S =N-, 
in the crystal. 

Crystal data. C,,H,,N,S, M == 242.2, triclinic, space 
group P i ,  a = 11.24, b = 11.09, c = 6-00 A, a = 9 5 ~ 8 ” ~  
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,B == 102.6”, y = 113*8”, U = 648 A3, Z I= 2, D m  = 1.22, 
D, = 1-24 g. ~ m - ~ .  The presence of a centre of symmetry, 
indicated by the zero moment test, was confirmed by the 
structure refinement. The crystals were obtained by 
slowly evaporating ligroin solutions and their density was 
measured by flotation. 

The hkl reflexions were collected in a Weissenberg 

OCH, 

FIGURE 

camera (equi-inclination technique, I = 0, . . . , 5)  using 
Cu-K, Ni-filtered radiation, and the intensity of 1482 
independent reflexions was estimated by an integrating 
microdensitorneter. The h0l and OkZ reflections collected 
in a precession camera with Mo-K, Zr-filtered radiation 
were used for the inter-layer scaling. 

The structure was solved by the parallel and integrated 
use of direct methods17 and of Buerger’s minimum 
function18 applied to two-dimensional data, and then 
refined with the complete set of three-dimensional data by 
full-matrix least-square methods with anisotropic tempera- 
ture factors, to R(hkZ) = 0.10. 

The estimated standard deviations of bond lengths and 
angles involving sulphur are 0.009 and 0.4” respectively, 
those involving other atoms are about 0.012 A and 0 ~ 6 ~ .  

The structure of the molecule is shown in the Figure. 
The two N-S bond lengths, which are approximately equal, 
are much closer to the double bond (1.52 A) than to the 
single bond value (1.74 A). The N(l)-N(2) distance of 
2-64 A rules out structure (111). The molecular conforma- 
tion is approximately planar, except for rotation of the two 
phenyl rings : the internal rotation angles around the S-N( 1) 
and S-N(2) bonds are -1.9” and +177.8” respectively, 
while those around the bonds N(1)-C(1) and N(Z)-C(8) are 
+21*9” and + 39-9”, respectively. The one-cis one-trans 
conformation of the two S-N bonds and the small rotation 
of the ring 1 bring the C(6) atom and its hydrogen atom 
rather close to the N(2) atom (3.1 and 2.4 A, respectively) 
and thus may be responsible for the large increase of the 
valence angles in the C(1)-N(1)-S moiety. The observed 
S-N and N-C bond lengths suggest that contributions from 
resonance structures other than -N = S =N-,2J* if any, are 
likely to be very small. 
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