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tached phenyl ring. The six-membered ring of  the ben- 
zylidene system is nearly planar, and the nitro groups 
are bent and twisted out of  the plane by 30-4 and 9.0 ° . 
The molecule as a whole is approximately planar, with 
no atoms except O atoms of  the nitro groups lying 
more than 0-22 A from the mean plane. This planarity 
presumably results from the effects of  conjugation; 
there are some rather short intramolecular N • • • H and 
O . . .  H contacts [2.23 A for O(15 ) . . .  H(7)I, but the 
distribution of  bond angles is consistent with repulsion 
at the shorter contacts. Molecules related by the centres 
of  symmetry at ½,0,0 and ~ 1 7,0,~ overlap each other to 
form stacks parallel to c, with a mean interplanar spa- 
cing o f  3.39 A (Fig. 2). The intermolecular distances 
are consistent with van der Waals interactions. 

The author is grateful to Dr Henry Schneider for 
suggesting this problem and for supplying the specimen 
material. 
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Abstract. C2sH2sN3OF2C1, monoclinic, C2/c; a =  
21-204(5), b = 9 . 9 7 4 ( 5 ) ,  c = 2 5 - 9 0 6 ( 5 )  A, /~= 
112.26 (5)°; Z =  8; Dm = 1.31, D~ = 1 "306 g cm -a. 

Introduction. Clopimozide is a neuroleptic o f  the di- 
phenylbutylamine class. 

The space group and lattice parameters were deter- 
mined on a Nonius CAD-4 four-circle computer- 

Table 1. Instrumental settings for the data collection 

Source: Cu K& 2 = 1.54178 A 
Scan: co-20 
Graphite monochromator 
72 ° >- O >-- 2 ° 
A20 = 0.70 + 0.3 tg 0 
Aperture = 2.5 + 0.5 tg 0 
Confidence level: 2.5o, where o 2 = S t B ~- (0.035) 2, S being the 

scan and B the background count 
Total number of independent reflexions: 4945 
Total observed: 2913 

controlled diffractometer. The instrumental settings are 
given in Table 1. 

The structure was solved with MULTAN (Germain, 
Main & Woolfson, 1971). Refinement was with the X- 
RAY72 system (Stewart, Kruger, Ammon,  Dickinson 
& Hall, 1972). The coordinates o f  the H atoms were 
calculated. With anisotropic temperature factors for all 
non-H atoms and isotropic ones for H, the final R was 
0.08. The scattering factors were those o f  Cromer & 
Mann (1968) except for H for which those o f  Stewart, 
Davidson & Simpson (1968) were used. The final co- 
ordinates and thermal parameters are listed in Table 2. 
Fig. 1 gives the atomic numbering. Intramolecular bond 
distances and angles are listed in Table 3.* 

* A list of structure factors has been deposited with the British 
Library Lending Division as Supplementary Publication No. SUP 
32212 (42 pp.). Copies may be obtained through The Executive 
Secretary, International Union of Crystallography, 13 White Friars, 
Chester CH 1 1NZ, England. 
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Table 2. Final  coordinates ( x 104) and thermal  parameters  (x  104) with s tandard  deviations in parentheses  

Thermal parameters are of the form T = exp[--2rt2(Ui ~h2a .2 +.. • 2Uizhka*b* + . . .  )] and expl-2rr2U(2 sin 0//l)2]. 

x y z Ujl U2z U33 U,2 UI3 U23 

9323 (1) 6312 (2) 9869 (1) 860 1288 669 51 313 -47 
9010(3) 6336(6) 9141 (2) 716 668 650 9 315 -22 
9467 (3) 6421 (6) 8879 (2) 499 639 756 -45 230 -75 
9199 (3) 6490 (6) 8306 (2) 499 557 715 -14 311 -50 
8482 (3) 6427 (6) 7989 (2) 519 519 656 -29 293 -32 
8039 (3) 6309 (6) 8253 (2) 494 619 763 -32 289 -42 
8302 (3) 6261 (6) 8840 (3) 610 710 794 -4  388 0 
9508 (2) 6642 (5) 7933 (2) 429 752 711 -62 265 -93 
9028 (3) 6671 (6) 7395 (3) 558 547 846 11 412 -47 
9130 (2) 6790 (5) 6959 (2) 580 848 757 3 386 1 
8395 (2) 6527 (5) 7429 (2) 452 683 659 -47 262 -42 
7761 (3) 6415 (6) 6925 (2) 484 668 659 15 257 21 
7412 (3) 5072 (6) 6896 (3) 512 567 817 81 178 -30 
7273 (3) 7578 (6) 6888 (3) 649 559 839 28 302 53 
6729 (3) 5025 (7) 6393 (3) 590 730 755 31 201 -97 
6594 (3) 7401 (7) 6394 (3) 720 769 826 208 292 212 
6290 (2) 6116 (5) 6428 (2) 487 700 645 101 150 36 
5591 (3) 5979 (9) 5999 (3) 593 1106 780 206 28 12 
5169 (3) 5043 (9) 6170 (3) 474 1173 1136 86 229 -339 
4433 (3) 4993 (9) 5732 (3) 576 1713 1202 --19 276 --706 
3917 (4) 5034 (9) 5914 (3) 591 1734 836 305 101 --464 
3969 (3) 5991 (8) 6390(3) 516 921 555 195 136 -56 
3919(3) 5512(7) 6865 (3) 669 726 724 -14 242 -78 
3955 (3) 6353 (8) 7302 (3) 677 921 529 59 206 64 
4051 (3) 7698 (8) 7242 (3) 574 882 622 130 196 --164 
4090 (2) 8526 (4) 7675 (2) 1019 1040 875 25 361 --349 
4107 (4) 8214 (8) 6777 (3) 964 699 943 158 472 98 
4063 (4) 7339 (9) 6348 (3) 966 1176 523 317 364 249 
3183 (3) 4878 (8) 5489 (3) 574 1030 540 167 142 -196 
2940 (3) 5686 (8) 5009 (3) 569 987 930 -30 197 14 
2276 (4) 5511 (9) 4612 (3) 565 1204 857 33 96 151 
1880 (3) 4612 (9) 4712 (3) 554 1452 661 --9 200 -275 
1222 (2) 4416 (9) 4324 (2) 610 2102 914 -292 133 -422 
2089 (5) 3812 (9) 5174 (4) 1023 1405 852 --549 411 -181 
2749 (5) 3954 (9) 5565 (3) 1027 1329 664 -76 323 123 

x y z U x y z U 

9994 6433 9114 608 H(217) 5617 5646 5627 832 
7513 6248 8022 619 H(118) 5378 4089 6213 879 
7974 6174 9049 646 H(218) 5160 5354 6550 879 

10029 6744 8039 599 H(119) 4364 5903 5473 893 
7917 6489 6594 562 H(219) 4378 4201 5460 893 
7732 4319 6857 659 H(20) 4083 4057 6089 861 
7332 4924 7263 659 H(22) 3842 4473 6905 674 
7181 7620 7253 692 H(23) 3912 5988 7665 709 
7495 8472 6837 692 H(26) 4175 9247 6744 785 
6815 5102 6028 684 H(27) 4104 7697 5984 785 
6491 4110 6398 684 H(29) 3253 6421 4948 823 
6261 8164 6395 735 H(30) 2093 6075 4244 874 
6676 7444 6022 735 H(33) 1759 3093 5218 975 
5359 6930 5929 832 H(34) 2907 3352 5922 918 

Discussion. Clopimozide  is structurally related to 
known potent  neuroleptics.  The piperidine ring is in the 
usual chair form with the benzimidazol inone  group in 
the equatorial  position. The angle between the least- 
squares mean plane o f  the piperidine ring and the benz- 
imidazol inone group is 86 °. An aromatic  group nearly 

perpendicular  to the m e a n  plane o f  the piperidine ring 
and equatorially oriented seems to be a requi rement  for 
strong neurolept ic  activity. 

The crystal is made  up o f  hydrogen-bonded  dimers 
which are held together  by packing forces only: 

• . = x l _ z ] ,  0 ( 8 ) . . .  N(7) . 0 ( 8 )  2-79 ,/k [ 0 ( 8 ) : -  ,y,7 
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Table 3. lntramolecular bond distances and angles N(7) = 2.79 A [N(7): -x ,y ,½-  z]. This tendency to 
(with standard deviations in parentheses) form dimers has already been observed in derivatives 

El-C(1) 1.738 (6) ,~ ,  c(17)-c(18) 1.472 (12) A o f  spiroperone (Koch,  1973). The hydrogen-bonding 
C(1)-C(2) 1-385 (10) C(18)-C(19) 1-532 (9) pattern formed here (Fig. 2) is different f rom that  o f  the 
C(1)--C(6) 1.398(8) C(19)-C(20) 1.350(13) corresponding butyrophenone derivative, benperidol 
c(2)-c(3) 1.369 (8) c(20)-c(21) 1.530 (12) (Declercq, Germain  & Koch,  1973). 
c(3)-c(4) 1.420 (7) c(20)-c(28) 1.523 (8) 
C(3)-N(7) 1.371 (9) C(21)-C(22) 1.361 (11) 
C(4)-C(5) 1.365 (9) C(21)-C(27) 1.371 (12) 
C(4)-C(10) 1.391 (8) C(22)-C(23) 1.387 (11) 
C(5)--C(6) 1.402 (9) C(23)-C(24) 1.375 (11) 
N(7)--C(8) 1.369 (7) C(24)-F(25) 1.368 (9) 
C(8)-O(9) 1.237 (9) C(24)-C(26) 1.358 (12) 
C(8)-N(10) 1.387 (9) C(26)-C(27) 1.387 (12) o \  el2/ 

,,,.~ ~ % / N ( 7 )  N(10)--C(11) 1.467 (6) C(28)-C(29) 1.402 (10) ~_.,  el3! \ 
C(I 1)-C(12) 1.518(9) C(28)-C(34) 1.368(13) / / \ 
C(11)-C(13) 1-533 (9) C(29)-C(30) 1.394 (9) /c(8/--oCal 

C(6) C(12)-C(14) 1.525 (7) C(30)-C(3 l) 1-322 (13) C(4) / 
C(13)-C(15) 1.518 (8) C(31)-F(32) 1.378 (7) N'c(s)J "',(~) 
C(14)-N(16) 1-459 (9) C(31)-C(33) 1.359 (12) \ 
C(15)--N(16) 1-453 (9) C(33)-C(34) 1.378 (11) ic~1/ 
N(16)--C(17) 1.475 (7) e(l=) I 

CI-C(1)-C(2) 119.2(4) ° C(15)--N(16)-C(17) 112.1 (5)° / / c ~ a /  
CI-C(1)-C(6) 118.4 (6) N(16)-C(17)-C(18) 112.4 (6) I 
C(2)-C(1)-C(6) 122.4 (5) C(17)-C(18)-C(19) 111.0 (7) ~i~i/c I~ 
C(1)-C(2)-C(3) 117-4 (5) C(18)-C(19)-C(20) 118-2 (7) 
C(2)-C(3)--C(4) 121.6 (6) C(19)-C(20)-C(21) 119.2 (7) I 
C(2)-C(3)-N(7) 131.2 (5) C(19)-C(20)-C(28) 118.9 (7) I 
C(4)--C(3)--N(7) 107.2 (5) C(21)-C(20)-C(28) 112.2 (6) F/2al .,, le/rt) 

:)24 C(t} C(3)-C(4)-C(5) 120.2 (5) C(20)--C(21)-C(22) 120.2 (7) cta= "ct )~cael~ 
C(3)--C(4)--N(10) 106.1 (5) C(20)-C(21)-C(27) 120.9 (7) , , cl'l..cl=,rcl=~\ C(5)-C(4)-N(10) 133.7 (4) C(22)-C(21)-C(27) I18-9 (7) \ ergo/ 
C(4)-C(5)-C(6) 119.2 (5) C(21)--C(22)-C(23) 121.7 (7) c~2o1~ 
C(1)-C(6)-C(5) 119.2 (7) C(22)-C(23)-C(24) 117.5 (6) I 
C(3)--N(7)--C(8) 110.4 (5) C(23)--C(24)--F(25) 117.5 (6) I 

C(2~ N(7)-C(8)-O(9) 127.3 (6) C(23)-C(24)-C(26) 122-5 (7) / ~cl=9) 
N(7)--C(8)-N(10) 106.7 (6) F(25)-C(24)-C(26) 120.0 (7) c/z,=l 
O(9)--C(8)--N(10) 126.0 (5) C(24)-C(26)-C(27) 118.1 (7) I I 
C(4)--N(10)--C(8) 109-6 (4) C(21)-C(27)-C(26) 121.2 (8) I I 

C(4)--N(10)-C(1 I) 128.7 (5) C(20)-C(28)-C(29) 120.0 (7) c/3a) ct3o/ 
C(8)--N(10)--C(I1) 121.6(5) C(20)--C(28)-C(34) 121.3(7) ~cl3~""l 
N(10)--C(I1)-C(12) 111.7(5) C(29)-C(28)-C(34) 118.6(6) ] 
N(10)-C(ll)--C(13) 111.1(5) C(28)-C(29)-C(30) 119.9(7) Fia2~ 
C(12)-C(11)-C(13) 111.1(5) C(29)-C(30)-C(31) 118.4(7) 
C(11)-C(12)-C(14) 110.6(5) C(30)--C(31)-F(32) 119.4(7) 
C(ll)-C(13)-C(15) l l l . l  (5) C(30)-C(31)-C(33) 123.8(7) Fig. 1. Atomic numbering scheme. 
C(12)--C(14)--N(16) 109-8(5) F(32)--C(31)--C(33) 116.7(8) 
C(13)--C(15)-N(16) 110.4(5) C(31)-C(33)-C(34) 118.4(9) 
C(14)--N(16)--C(15) 110.1 (5) C(28)--C(34)--C(33) 120-7(8) 
C(14)-N(16)-C(17) 111.3 (5) 

/ 

Fig. 2. Stereoscopic hydrogen-bonding scheme. For clarity, two solid circles mark H(7) atoms. 
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L'Hexapyddinate du Bromure de Magn6sium 

PAR SABINE HALUT-DESPORTES 

Laboratoire de Recherches de Chimie Systdmatique, Universitd Pierre et Marie Curie, 8 rue Cuvier, 75005 Paris, 
France 

(Recu le 15juillet 1976, aecept~ le 15 octobre 1976) 

Abstract. MgBr 2.6CSHSN, orthorhombic, a = 
11.56 (1), b = 15.00(1), c = 17.21 (2)/~, space group 
Ccca, dx = 1.45 (1), d c =  1-46 g cm -3, Z = 4. The 
crystal structure of the title solvate, determined by the 
heavy-atom method, is built from discrete octahedral 
(MgBr2.4CsHsN) groups in which two molecules of 
pyridine are inserted. 

Introduction. Dans le cadre d'&udes effectu6es au 
laboratoire sur les compos6s de solvatation de sels mi- 
nbraux, nous avons d&ermin6 la structure de l'hexa- 
pyridinate du bromure de magnesium. 

Le solvate a 6t6 pr6par~ en atmosph6re anhydre fi la 
temperature ambiante par ~vaporation de solutions 
satur6es de bromure de magn6sium dans la pyridine. 

Le bromure de magnesium est tout d'abord pr6par6 
sous forme de solution dans l'&her anhydre et ceci par 
action du brome entrain6 par un courant d'azote sur du 
magnesium en copeaux. En versant de la pyridine dans 
cette solution, il se forme un pr6cipit6 blanc de 
MgBr2.6CsHsN (comme nous l'avons v6rifi6 d'apr~s le 
diagramme de diffraction de poudre par les rayons X). 
Les solutions de bromure de magn6sium sont obtenues 
en dissolvant ce pr6cipit~ dans la pyridine. 

Les cristaux se pr~sentent sous forme de petits cubes 
transparents incolores. Ils sont hygroscopiques et 
e~orescents. Ils ont &6 introduits dans des capillaires 
en verre de Lindemann afin qu'ils se conservent le plus 
longtemps possible. 

Les param&res de la maille 616mentaire ont &6 ob- 
tenus fi partir des clich6s de cristal tournant et de 
Weissenberg r6alis6s avec la radiation Cu Ka (2 = 
1,542/~). La densit~ mesur6e a &6 obtenue par flottai- 

son dans des m6langes de t&rachlorure de carbone et 
de benz6ne. 

Les intensitbs diffract6es ont 6t6 enregistr6es sur 
goniom&re de Weissenberg par rotation autour de be t  
mesur~es au microdensitom&re int6grateur 'flying 
spot', en utilisant la technique des films multiples. Les 
intensit6s des taches de la strate Okl ont aussi &6 
mesur~es. 

La structure a &6 r6solue par la m&hode de ratome 
lourd. Les coordonn6es des atomes de magnesium et de 
brome ont &6 d&ermin6es par interpr&ation de la pro- 
jection xOz de la fonction de Patterson. Les quatre 
atomes de magn6sium peuvent occuper les deux posi- 
tions sp6ciales: 4(a) ~ i 4(b) 1 3 0,~,~, ou 0,~,~. Les huit atomes 
de brome occupent sans ambigu'it6 la position sp~ciale: 
8(e) ~ X,~,~. 

L'interpr&ation de la projection de densit~ ~lectroni- 
que sur le plan bc effectu6e au photosommateur de 
Von Eller a permis la d&ermination des coordonn6es 
des atomes des mol6cules de pyridine. Les 24 mol6cules 
de pyridine de la maille peuvent se r6partir de deux 
fagons: une en position g6n6rale de multiplicit6 16 plus 
une en position sp6ciale de multiplicit~ huit ou bien trois 
en position sp6ciale de multiplicit6 huit. 

D'apr6s la projection ~lectronique c'est cette derni6re 
hypoth~se qui a &6 retenue: les barycentres des 
molecules de pyridine occupent les positions sp6ciales 
suivantes: 8(f)0,y,~, 8(g) 0,¼,z et 8(h) ~,0,z. 

L'examen de la projection yOz de la densit6 blec- 
tronique ne permet pas de choisir entre les positions: 
~,0,z et 3,0,z pour la derni6re mol6cule. 

L'axe C2 des molecules co'/ncide avec un axe binaire 
de la maille. La mesure des distances C - C  sur la pro- 


