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Abstract. (Z)- 1-(2-Bromo- 1,2-diphenylethenyl)-4- 
ethylbenzene, C22H~9Br, Mr = 363"3, triclinic2 PT, a 
= 8.0838 (8), b = 9.4510 (8), c = 11.565 (1) A, ee= 
91.464 (8), f l =  89"563 (9), 3/= 90"828 (8) °, V = 
883"2 (2) ,A, 3, Z = 2, Dx = 1"366 Mg m -3, A(Cu Kce) 
= 1.5418/~, /.,= 3 .13mm - l ,  F(000) = 372, T =  
294 (1) K, R = 0.031 for 2764 independent reflec- 
tions. All the bond distances and angles are normal. 
To avoid steric hindrance, the three phenyl rings are 
twisted out of the plane calculated for the two atoms 
involved in the ethylenic bond and the four atoms 
linked to them. The dihedral angles of their least- 
squares planes with that of the ethylene group are in 
the range 47.77 (7)-57.86 (7) ° . The cohesion of the 
structure is due to van der Waals interactions. A 
mixture of the (Z)- and (E)-isomers (Broparestrol, 
INN) is used in dermatology. The (Z)-isomer exhi- 
bits some aspects of the antiestrogenic activity and 
other actions that may be connected to the estrogenic 
properties. Therefore information on the (Z)-isomer 
geometry was required to understand the structure- 
activity relationship. 

Partie exl~rimentale. Cristal parallrlrpiprdique: 0,11 
x 0,17 x 0,21 mm. Dimensions de la maille 

drterminres avec 25 rrflexions telles que 16,30 _< 0_< 
40,75 °. Diffractomrtre Enraf-Nonius CAD-4. 0,018 
___ (sin0)/a _< 0,588/~- l - 9 ___ h _< 9, 0 _< k <_ 11, 
- 1 3  _< l _< 13. Rrflexions de contrrle de l'intensitr: 
024, 014 et 224. O(1)/I moyen (contrSle): 0,0022. 
Diminution de I pendant les mesures: 0,4%. 3011 
rrflexions indrpendantes mesurres, 247 inobservres 
[I < 3o(/)]. M&hodes directes, programme 
MULTAN11/82 (Main, Fiske, Hull, Lessinger, Ger- 
main, Declercq & Woolfson, 1982). Coordonnres des 
H li~s fi C(22): s~rie de Fourier des AF. Autres H: 
coordonnres calculres. Affinement bas6 sur les F. 

Facteurs de diffusion des International Tables for 
X-ray Crystallography (1974). Param&res affinrs: x, 
y, z de tous les atomes et/3 U de Br et C. B(H) = Beq 
de ratome porteur + 1 A 2. R = 0,031, wR = 0,048, w 
= 1/o2(F), S = 2,12, (A/Or)max < 0,01, IAplmax = 
0,47 (6)e/~ -3. Les deux pics rrsiduels les plus 
importants sont dus fi l'agitation anisotrope de 
l 'atome de brome. Ils sont siturs de part et d'autre de 
ce dernier et en sont distants d'environ 1A. Pro- 
grammes de calcul du systrme SDP (Frenz, 1982). 
Fig. 1 et 2: ORTEPII (Johnson, 1976). Angles de 
torsion: ORFFE (Busing, Martin & Levy, 1964). 
Angles des plans moyens: BP7C (Ito & Sugawara, 
1983). 

Les coordonnres atomiques relatives sont rappor- 
tres dans le Tableau 1,* les longueurs et les angles 
des liaisons dans le Tableau 2. Les numrros attriburs 
aux atomes de la molrcule et les lettres utilisres pour 
drsigner les cycles qu'elle contient sont indiqurs sur 
la Fig. 1. La Fig. 2 reprrsente la structure vue en 
perspective. 

Littrrature associre. Structure cristalline du (E)- 
broparestrol (Fornies-Marquina, Courseille, Busetta 
& Hospital, 1972). Broparestrol, un paraestrog~ne et 
un rrgulateur d'action hormonale: &ude in vivo de sa 
double action par agonisme partiel avec les rrcep- 
teurs estrog~niques (Poizot & Dumez, 1978). Actions 

* Les listes des facteurs de structure observrs et calculrs, des 
paramrtres des atomes d'hydrogrne, des coefficients d'agitation 
thermique anisotrope, des distances des atomes aux plans moyens, 
des angles de torsion, et des distances interatomiques intermol&u- 
laires ont 6t6 drpos~es au drprt d'archives de la British Library 
Document Supply Centre (Supplementary Publication No. SUP 
51805:20 pp.). On peut en obtenir des copies en s'adressant fi: The 
Executive Secretary, International Union of Crystallography, 5 
Abbey Square, Chester CHI 2HU, Angleterre. 
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Tableau 1. Coordonndes atomiques relatives, facteurs 
de tempdrature isotropes dquivalents et dcarts-type 

B=,= ~ l , a  ~ + / ~  + t~33 C2 -~- /~12abcos,~ -~ fll3aCCOSfl + 
f123bccosa). 

x y z B~q(/~ 2) 
Br 0,38359 (3) 1,13066 (2) 0,66247 (2) 4,753 (5) 
C(1) 0,5389 (3) 0,8829 (2) 0,7379 (2) 3,46 (4) 
C(2) 0,4069 (3) 0,9313 (2) 0,6818 (2) 3,63 (4) 
C(3) 0,2693 (2) 0,8466 (2) 0,6293 (2) 3,65 (4) 
C(4) 0,1936 (3) 0,7384 (3) 0,6905 (2) 4,36 (4) 
C(5) 0,0660 (3) 0,6593 (3) 0,6420 (3) 4,97 (5) 
C(6) 0,0101 (3) 0,6879 (3) 0,5325 (3) 5,08 (5) 
C(7) 0,0835 (3) 0,7947 (3) 0,4720 (2) 5,10 (5) 
C(8) 0,2109 (3) 0,8743 (3) 0,5198 (2) 4,46 (5) 
C(9) 0,5722 (2) 0,7282 (2) 0,7387 (2) 3,60 (4) 
C(10) 0,5966 (3) 0,6605 (3) 0,8433 (2) 4,47 (5) 
C(11) 0,6308 (4) 0,5182 (3) 0,8437 (2) 5,39 (5) 
C(12) 0,6451 (3) 0,4413 (3) 0,7423 (3) 5,38 (6) 
C(13) 0,6237 (3) 0,5061 (3) 0,6390 (2) 4,96 (5) 
C(14) 0,5865 (3) 0,6487 (2) 0,6373 (2) 4,17 (4) 
C(15) 0,6644 (3) 0,9748 (2) 0,7983 (2) 3,48 (4) 
C(16) 0,6228 (3) 1,0711 (3) 0,8860 (2) 4,11 (4) 
(2(17) 0,7450 (3) 1,1520 (3) 0,9410 (2) 4,55 (5) 
C(18) 0,9095 (3) 1,1412 (2) 0,9099 (2) 4,30 (4) 
C(19) 0,9501 (3) 1,0431 (3) 0,8242 (2) 4,53 (5) 
C(20) 0,8297 (3) 0,9604 (3) 0,7692 (2) 4,11 (4) 
C(21) 1,0418 (4) 1,2344 (3) 0,9642 (2) 5,76 (6) 
C(22) 1,0919 (4) 1,3568 (3) 0,8889 (3) 6,37 (7) 

Tableau 2. Principales distances interatomiques (A), 
angles des liaisons (o) et ~carts-type 

Br----C(2) 1,915 (2) C(10)----C(11) 1,377 (4) 
C(1)--C(2) 1,345 (3) C(11)----C(12) 1,369 (4) 
C(1)----C(9) 1,491 (3) C(12)----C(13) 1,370 (4) 
C(1)----C(15) 1,492 (3) C(13)--C(14) 1,385 (3) 
C(2)--C(3) 1,485 (3) C(15)--C(16) 1,388 (3) 
C(3)---C(4) 1,390 (3) C(15)--C(20) 1,383 (3) 
C(3)--C(8) 1,388 (3) C(16)---C(17) 1,389 (3) 
C(4)--C(5) 1,379 (3) C(17)----C(18) 1,380 (4) 
C(5)--C(6) 1,382 (4) C(18)--C(19) 1,381 (3) 
C(6)--C(7) 1,369 (4) C(18)--C(21) 1,506 (4) 
C(7)--C(8) 1,377 (4) C(19)--C(20) 1,387 (3) 
C(9)--C(10) 1,399 (3) C(21)--C(22) 1,514 (4) 
C(9)--C(14) 1,381 (3) 

C(2)----C(1)---C(9) 120,3 (2) C(9)--C(IO)---C(1 I) 120,2 (2) 
C,(2)---C(1)--C(15) 124,5 (2) C(IO)--C(I l)--C(12) 120,8 (3) 
C(9)----C(1)----C(15) 115,1 (2) C(11)---C(12)--C(13) 119,8 (2) 
Br--C(2)--C(1) 119,7 (2) C(12)---C(13)---C(14) 120,0 (2) 
Br----C(2)--C(3) 112,9 (2) C(9)----C(14)--C(13) 121,1 (2) 
C(1)---C(2)--C(3) 127,4 (2) C(1)--C(15)---C(16) 122,6 (2) 
C(2)--C(3)--C(4) 120,3 (2) C(1)--C(15)--C(20) 119,0 (2) 
C(2)--C(3)--C(8) 121,4 (2) C(16)--C(15)--C(20) 118,3 (2) 
C(4)--C(3)--C(8) 118,3 (2) C(15)--C(16)--C(17) 120,2 (2) 
C(3)----C)4)---C(5) 120,5 (2) C(16)--C(17)--C(18) 121,7 (2) 
C(4)--C(5)---C(6) 120,5 (2) C(17)--C(18)--C(19) 117,6 (2) 
C(5)---C(6)--C(7) 119,4 (2) C(17)--C(18)--C(21) 122,2 (2) 
C(6)---C)7)---C(8) 120,6 (2) C(19)--C(18)--C(21) 120,2 (2) 
C(3)--C(8)---C(7) 120,8 (2) C(18)--C(19)--C(20) 121,4 (2) 
C(1)--C(9)--C(10) 120,3 (2) C(15)---C(20)--C(19) 120,7 (2) 
C(1)---C(9)--C(14) 121,6 (2) C(18)--C(21)--C(22) 112,6 (2) 
C(10)--C(9)--C(14) 118,0 (2) 

compar6es du cis-, du trans-broparestrol et du 173 
6thynyl oestradiol sur l'ut6rus de la ratte (Poizot, 
Dumez & Desiles, 1980). Mode d'action du LN1643 
(un antiestrog6ne tdph6nylbromo&hyl6nique): 
m6diation probable par le r6cepteur estrog6nique et 

c 0 7 ~ )  

( 5 )~ ,~  ~" C(19) 
C_( 8 ) # ~ ~  C(~1) ~Wc(20) 

, - , ~w  "~'C(5) C(13) ~ C ( 1 1 )  
C(12)~z~, '.-' 

Fig. 1. Dessin de la mol6cule, num6ros attribu6s aux atomes et 
lettres utilis6es pour d6signer les cycles. 

Fig. 2. Vue de la structure en perspective. 

un m6tabolite & haute affinit6 (Borgna, Coezy & 
Rochefort, 1982). cis-T6trachlorosfilb6ne (Norres- 
tam, Hovm611er, Palm, Gbthe & Wachtmeister, 
1977). c/s-Bis(N-m6thylamino)- 1,2 stilb6ne (Dalgaard 
& Hazell, 1978). cis-Nitro-4 cyano-tr m6thyl-fl stil- 
b6ne (Tinant, Touillaux, Declercq, Van Meerssche, 
Leroy & Weiler, 1983). (Z)-m&hylamino-a nitro-fl 
stilb~ne (Dubois, Ceolin & Rodier, 1989). Etude de 
la structure et de la r6activit6 du (Z)-a, fl-dinitrostil- 
b6ne: applications au dosage colorim&rique des 
nucl6ophiles (Dubois, 1982). 
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Abstract. CI~H~gBN20, Mr = 206.1, orthorhombic, 
Pbca, a = 20.102 (3), b = 12.607 (4), c = 9.981 (2) A, 
V = 2529 (1) A 3, Z = 8, Dx = 1.082 Mg m-3,  
,~(Cu Kt~) = 1.54184 ,~, /z = 0-507 mm -~, F(000) = 
896, T = 223 K. Of the 2401 unique reflections, 1785 
were observed with Fo >-6o(Fo) giving R = 0.042. 
The molecule is in the elongated form, but is not 
planar; the torsion angle C(6)--C(1)--N(1 l)---C(11) 
= - 2 7 - 7 ( 3 )  °. The bond distances N ( l l ) - - - C ( l l ) =  
1.370 (2), oB(1 I)----C(11) = 1-609 (2), B(11)--N(12) = 
1.606 (2)A. The molecules are linked by a weak 
hydrogen bridge N(1 l)--H(111).-.O(11), N...O = 
3.013 (2) A. 

Experimental. Colourless crystals from dichloro- 
methane; crystal of approximate dimensions 0.50 x 
0-45 x 0.05 mm; Cu Kte radiation (,~ = 1.54184 A) 
was used with a graphite-crystal monochromator  on 
a Nonius CAD-4 single-crystal diffractometer. Unit- 
cell dimensions from angular settings of 25 reflec- 
tions with 14<  0 < 2 7  ° . The space group was 
determined from the systematic extinctions and the 
structure determination. The intensity data of 9213 
reflections were measured (half a sphere up to 0 = 
58°), using the to-20 scan technique, with a scan 
angle of 1.5 ° and a variable scan rate with a maxi- 
mum scan time of 20 s per reflection. The maximum 
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indices (hkl) were 24, 15 and 12, respectively. The 
intensity of the primary beam was checked by moni- 
toring three standard reflections every 30 min. The 
final drift-correction factors were between 0.99 and 
1.02. Profile analysis (Lehmann & Larsen, 1974; 
Grant  & Gabe, 1978) was performed on all reflec- 
tions; an empirical absorption correction was 
applied, using 0 scans (North, Philips & Mathews, 
1968), /z = 5.07 cm-1 (correction factors were in the 
range 0.79-1.00). Lorentz and polarization correc- 
tions were applied and the data were reduced to Fo 
values. Symmetry-equivalent reflections were aver- 
aged, Rint = Y.(IFo - (Fo)I)/Y.Fo = 0"038 for all 
reflections and 0.017 for the observed reflections 
only, resulting in 2401 unique reflections of which 
1785 were observed with Fo > 6o(Fo). 

A p-aminotolyl skeleton of eight atoms was input 
to the vector-search rotation-function program 
ORIENT (Beurskens, Beurskens, Strumpel & 
Nordman,  1987); the oriented fragment was posi- 
tioned by the reciprocal-space translation-function 
program TRACOR (Beurskens, Gould, Bruins Slot 
& Bosman, 1987) and automatically expanded by 
DIRDIF (Beurskens, Bosman, Doesburg, van den 
Hark, Prick, Noordik, Beurskens, Gould & Partha- 
sathi, 1983). Isotropic least-squares refinement, using 
SHELX (Sheldrick, 1976) converged to R = 0.14. At 
this stage an additional empirical absorption correc- 
tion was applied (Walker & Stuart, 1983), resulting 
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