
232 N-(4-FLUOROPHENYL)-C, C-DIPHENYLNITRONE 

Related literature. This structure determination was 
undertaken to establish the course of a reaction, 
which may also be used to prepare a series of 
analogous compounds (DuBoisson, 1986). 

The authors thank the SERC for financial support 
with equipment. 
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Structure of N-Methyl-2-(4-methoxyphenylthio)henzylammonium Chloride 
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Abstract. C~sH~8NOS+.C1 - ,  Mr = 295"8, ortho- 
rhombic, P212~2~, a =  5.167 (1), b = 10.748 (4), c =  
27.278 (8) A, V=  1515.0 (9) A 3, Z =  4, Dx = 
1-297 M g m  -3, CuKa radiation (A = 1.5418 A), /x 
= 3.456 m m -  1, F(000) = 624, T = 295 K, R = 0.065, 
wR=0.085 for 1440 observed reflections. The 
dihedral angle between the phenyl rings is 100.9 (2) °. 
Strong intermolecular contacts N9--H92...C1 
[N9.,.C1 3.141 (5)/~, N9--H92...C1 147(6) °] and 
N9--H91...C1 i [N9...C1 i 3.079 (5)/~, N9--H91...C1 i 
154 (6) ° where i is the equivalent position x - 1, y, z] 
join ammonium cations and chloride anions into 
chains parallel to the a axis. The methyl group 
attached to N9 is not in the generally preferred anti 
conformation but is approximately gauche [C7-- 
C8- -N9--C10  -82-4  (6)°]. The C8 atom lies in the 
mean plane of the first phenyl ring [deviation 
0.004 (5)A] and the atoms O15, C16 lie near the 
mean plane of the second phenyl ring [deviations: 
0.046 (5) and 0.019 (7)•]. The atom S1 deviates by 
-0 .106 (2) A from the first and by 0.172 (2)/~ from 
the second plane. 

Experimental. Colorless, needle-shaped and 
extremely fragile crystals were grown from an 
ethanol-heptane solution (9:1) by slow evaporation 
at room temperature. Crystal dimensions 0.40 x 0.17 

0108-2701/91/010232-02503.00 

x 0.14mm, Syntex P21 diffractometer, graphite- 
monochromated Cu Ka radiation. Cell constants by 
least squares using 21 reflections with 9---20 _< 26 °. 
Cell dimensions and space group P2~2121 indepen- 
dently determined also by Weissenberg and oscil- 
lation techniques. Only 1546 unique reflections 
collected using 0/20 scans, 1440 with F _  3.92tr(F), 
0___20_< 132 ° , 0_<h_<6; 0_<k_<12; 0< l_<32 .  No 
absorption corrections applied (/xr--0.82). No sig- 
nificant variation in three standard reflections (200, 
016, 008 measured after every 40 reflections) were 
observed. 

The structure was solved by direct methods using 
SHELXS86 (Sheldrick, 1986) and refined with 
SHELX76 (Sheldrick, 1976). An isotropic refinement 
based on 14 with all non-H atoms gave R = 0.15. H 
atoms were refined to reasonable positions without 
any constraints (R = 0.135). However, H91 and H92 
required fixed temperature factors U-- 0.1/~2 
(Table 1). Anisotropic refinement of non-H atoms 
and isotropic refinement of H atoms (243 variables) 
converged at R=0.065,  wR =0.064 and S = 2-4 
using 1440 F's  with F___ 3.92tr(F) (and at R = 0.069, 
wR = 0.064 for all unique reflections), w-1 = o . 2 ( F )  _1_ 

0"0009F 2, (A/~r)max -- 0.18. The maximum and mini- 
mum peaks in the final difference map were 0-35, 
-0 .85  e A -3. Atomic scattering factors were taken 
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Table 1. Fractional atomic coordinates (x 10 4) and 
equivalent isotropic temperature factors for non-H 

atoms (/~2 x 10 3) with e.s.d. 's in parentheses 

Ueq = (1/3)~, 5~j U,j a,*aj*a~.aj. 

x y 7 ee  q 

SI 182 (3) 7544 (1) 8827 (1) 67 (1) 
CI 4386 (3) 7426 (1) 7493 (1) 71 (1) 
C2 1641 (11) 9045 (4) 8805 (2) 49 (1) 
C3 3674 (13) 9386 (5) 9110 (2) 56 (2) 
C4 4651 (13) 10588 (5) 9098 (2) 59 (2) 
C5 3578 (15) 11461 (5) 8782 (3) 65 (2) 
C6 1542 (13) 11111 (5) 8477 (2) 56 (2) 
C7 566 (10) 9909 (4) 8481 (2) 46 (1) 
C8 - 1645 (1 I) 9564 (5) 8145 (2) 50 (1) 
N9 -687 (9) 8963 (4) 7682 (1) 50 (1) 
CI0 184 (18) 9856 (6) 7299 (2) 74 (2) 
C11 2582 (11) 6569 (5) 9093 (2) 55 (1) 
C12 2638 (13) 6381 (5) 9607 (2) 59 (2) 
C13 4330 (14) 5546 (5) 9803 (2) 60 (2) 
C14 6020 (12) 4859 (4) 9506 (2) 54 (2) 
O15 7559 (10) 4021 (4) 9738 (1) 72 (1) 
C16 9357 (16) 3324 (6) 9460 (3) 77 (2) 
C17 5979 (13) 5045 (5) 9001 (2) 57 (2) 
C18 4283 (13) 5905 (5) 8806 (2) 57 (2) 

Table 2. Selected bond lengths (/~), bond angles and 
torsion angles (o) of N-methyl-2-(4-methoxyphenyl- 

thio)benzylammonium chloride 

S1--C2 1.782 (5) N9--H91 1.08 (8) 
SI--CII  1.778 (6) N9--H92 0.93 (9) 
C7---C8 1.511 (7) C14--O15 1.358 (7) 
C8--N9 1.502 (6) O 15--C 16 1.414 (9) 
N9--CI0 1.488 (8) 

C2--SI---CI I 104-6 (3) C2----C7----C8 
S 1--C2--C3 122.6 (4) C7----C8--N9 
S1--C2--C7 ! 17.1 (4) C8--N9--C10 
SI--C! 1---C12 120-1 (4) C8--N9--H91 
S I--C 1 I---C 18 121-1 (4) C8--N9--H92 
C3---C2---C7 120.3 (5) Ci 3----C14--C17 
C12---C11---C18 118-5 (5) C13--C14--O15 
C2---C7---C6 118.6 (5) C14---O15---C16 

Cl 1--S1---C2--C3 - 22.7 (5) C2--C7--C8--N9 
C11--SI-----C2---C7 160.5 (4) C7---C8--N9--C10 
C2--SI---CI 1---C12 91.9 (5) C7---C8--N9--H9t 
C2--SI---CI 1---C18 - 93.4 (5) C7---C8--N9--H92 
SI---C2---C3--C4 - 176.4 (4) CI2--C13--CI4--<)15 
S 1---C2--C7--C6 175.8 (4) CI 3--C14--O15----CI 6 
S1---C2---C7--C8 - 3.2 (6) CI4---O15--C16--H161 
SI--CI 1--C12--CI3 174.0 (5) S 1 --C I 1 -----C 18-----C 17 

121.4 (4) 
I 1.5 (4) 
14.3 (4) 
11 (5) 
12 (4) 
19.1 (5) 
16-4 (4) 
19.1 (5) 

- 84.5 (6) 
- 82.4 (6) 

160 (5) 
56 (6) 

- 177.7 (5) 
- 178.3 (6) 

- 165 (4) 
- 173. I (5) 

Fig. 1. Perspective view of  a single molecule of  N-methyl-2-(4- 
methoxyphenyl th io)benzylammonium chloride with the label- 
ling scheme. 

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

The final fractional coordinates and equivalent 
isotropic temperature factors are listed in Table 1.* 
The PLUTO  (Motherwell, 1978) drawing of a single 
molecule of the title compound is depicted in Fig. 1. 
Intra- and intermolecular geometrical parameters 
were computed by the program P A R S T  (Nardelli, 
1983). Selected bond lengths, angles and torsion 
angles are listed in Table 2. 

Related literature. The title compound is a selective 
inhibitor of the serotonine re-uptake in comparison 
with the noradrenaline re-uptake. It belongs to the 
'second generation antidepressants' (Enna & Eison, 
1987) which have a more specific mechanism of 
action and less side effects compared with the older 

* Lists of  structure factors, anisotropic thermal parameters, a 
stereo packing diagram and H-atom parameters have been depos- 
ited with the British Library Document Supply Centre as Supple- 
mentary Publication No. SUP 53339 (12 pp.). Copies may be 
obtained through The Technical Editor, International Union of  
Crystal lography,  5 Abbey Square, Chester CH1 2HU, England. 

tricyclic antidepressants. Most second generation 
antidepressants influence serotonergic nerve func- 
tions whereas noradrenaline functions are not 
affected. 

Potentially antidepressive properties were recently 
found in a group of aminoalkyldiphenyl sulfides 
(Jilek et al., 1989). They show a high affinity to both 
imipramine and desipramine binding sites in the rat 
brain and inhibit the re-uptake of 5-hydroxy- 
tryptamine as well as of noradrenaline in the rat 
brain structures. A few, however, are specific for the 
uptake inhibition of a single amine only. A discus- 
sion of the structural behaviour of aminoalkyl- 
diphenyl sulfides found in the Cambridge Structural 
Database (Allen et al., 1979) can be found in 
Schneider, Rejholec & Kucha~ (1990). 
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