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Crystal Structure of ’cis,trans-l,Z-Di[4-bromobenzylidene]-

cyclohexane

P. GROTH

Department of Chemistry, University of Oslo, Oslo 3, Norway

The crystals are monoclinic with space group P2,/c and cell
dimensions a=15.50, A, b=5.53, A, ¢=20.71, A, p=95.7,°. 1374
reflections were recorded as observed by an automatic four circle
diffractometer. The structure was solved by the heavy atom method
and refined by full-matrix least squares technique (R=6.0 9,
R,=3.8 9,). The dihedral angle C=C—C=C of 60.9° corresponds to
a gauche-conformation for the diene system.

The preferred conformation of non-transoid conjugated dienes has been
discussed by Dale ef al.l,» The diene system of 1,2-dibenzylidene cyclo-
alkanes (and 1,2-di-g-naphthylidene cycloalkanes)? appears to be forced
into planarity by the five-membered ring, while it is allowed to assume a
non-planar conformation in the corresponding six- and seven-membered
rings. To obtain more precise structural information, in particular the dihedral
angle C=C—C=C, single -crystals of cistrans-1,2,-di[4-bromobenzylidene]
cyclohexane were prepared for the purpose of an X-ray investigation.*
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*In the original publication ? the minor isomer, occurring together with the trans,trans-
isomer of 1,2-dibenzylidene (and naphthylidene) cyclohexanes and cycloheptanes, was assigned
a cis,cis-configuration on the basis of the single NMR-line observed for the olefinic protons when
CCl, and CHCl; were the solvents. After the present X-ray work revealed a cis,trans-configura-
tion for the dibromoderivative with assumed c¢is,cis-configuration, the authors have re-
examined ‘the NMR-spectra for this and the other assumed cis,cis-isomers. A slight splitting
can in fact be observed in benzene solution, a stronger one in dimethylsulfoxide.
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Table 1. Fractional atomic coordinates for bromine and carbon atoms with estimated
standard deviations (multiplied by 10°).%

Atom z Y z

Br, 36 117 12 364 21 970
6 22 4

Br, 97 542 01 626 40 041
6 19 4

c, 44 250 01 729 16 345
57 185 36

C, 42 693 —18 615 12 934
54 177 45

C, 48 474 —25 385 08 507
66 153 38

C, 55 883 — 11997 07 745
54 177 35

(o 57 330 08 367 11 405
49 160 37

C, 51 535 15 455 15 792
67 162 37

c, 61 683 —19 422 02 731
50 135 30

C, 70 315 —18 539 02 952
55 141 33

C, 74 973 —231759 —02 992
50 154 31

Cyo 80 595 —02 167 —04 448
54 173 33

Cy, 86 851 04 247 01 493
48 153 35

Cy, 81 982 09 599 07 444
49 151 32

Cu 76 019 =10 893 08 655
45 146 30

C,, 76 127 —23 070 14 247
41 129 29

Cy 81 535 —16 825 20 414
51 176 31

Cys 87 949 —31 940 23 099
55 153 37

C,, 92 762 —26 698 28 888
47 170 40

(o 90 964 —06 130 32 059
52 191 32

Cyo 84 666 09 624 29 676
58 147 38

Cyo 79 957 04 190 23 780
48 160 39

% For numbering of atoms, see Fig. 1.
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Table 2. Anisotropic thermal vibration parameters and their estimated standard devia-
tions (multiplied by 10%).

Atom B, B,, By, By, B, B
Br, 869 9085 434 1636 450 412
7 71 3 37 7 24

Br, 726 9054 260 — 146 -21 —578
6 66 2 34 5 21

C, 652 4545 345 949 6 —29
59 568 27 333 64 204

C, 647 4229 445 —301 229 100
56 547 33 301 71 206

C, 726 4317 383 — 734 —22 — 576
59 496 29 312 69 186

C, 484 3913 298 —108 — 56 — 384
50 475 25 276 58 189

Cs 589 4540 350 —224 13 —905
51 520 26 264 61 191

Cs 676 5011 335 546 —137 —923
56 520 27 323 66 190

C, 711 3874 234 2517 —30 —271
48 406 20 239 53 146

Cq 570 3868 263 —335 33 — 166
49 436 24 277 60 160

C, 745 5438 218 605 il —616
53 494 21 279 55 165

Cho 820 6226 293 304 331 364
56 514 24 312 59 201

Ci 705 7209 306 —466 232 710
49 526 23 278 58 194

Cs 651 5333 292 863 18 417
50 490 24 280 55 169

Cis 449 4001 243 98 74 —25
42 416 21 236 48 154

Cia 531 4193 226 —321 87 —114
42 406 20 219 49 141

Cis 518 4054 189 —215 144 133
49 492 23 261 52 178

Cle 652 4391 256 619 122 — 278
52 481 25 278 58 177

Cyy 558 4788 282 991 15 31
49 503 26 260 58 183

Chs 498 5365 229 113 132 —236
48 552 22 270 52 188

Cye 719 3940 305 92 136 —491
55 462 26 288 60 178

Cyo 691 4103 281 533 —13 —133

51 494 24 261 588 180
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Table 3. Observed and calculated structure factors on 10 times absolute scale.
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Table 3. Continued.

h k1L Yo e h kL w ¥e h kL ¥ e kk Fo ¥
a 1 108 - 52 . 1 7 N4 344 1 1 17 U - Y4 ? ? an9 488
s 287 256 LI ) An A2 1 1 =9 T < 22 2 2 174 14R
a 1 149 - 175 4 1 4 2319 - 242 1 1 en kg 34) ? ? 199« 200
T M - N7 4 ) a3 ase R6S 1 1 <7 &19 79 2 2 9 328
T 130 = 116 4 1 2 RN (14 1 1 - 174 = 18R 2 2 W6 kL3N
T 129 - 's5) 4 1 1 A99 < 9n) 11 -8 129 nr 2 99 - 117
T 216 pes 4 1 0 s .22 11 -3 s s 2 2 &8 . (1R
7T 1 113 116 4 1 875 - 571 ) 1«2 ) 132 2 2 385 = 394
T 2RO - 302 LONRY 14 = 187 1 1 -1 j9 -1268 2 2 anp 11
T 79 6% LI | ANT - =97 1 1 0 ]191 =138} 2 2 &1 - 821
T o 415 = 422 L] a2 65 1 1 1 1262 =1259 > 2 242 234
T 250 = 251 4 #55 €53 11 2 6 336 2 2 “26 £19
7 R4 A6 4 1 AR = 6] 1 1 3 1926 1915 2 2 N6 32a
7 199 1233 s 448 465 11 4 1478 =lasy 2 2 0 AR sl
7 N €A3 = =04 . 1 ~52 45R 1 1 5 S48 &T0 2 ? 1 213 219
T 399 - 2n2 o 978 = 912 1 1 s 182 i16 2 2 2 79 40
T 482 aT2 T 178 =77 1 1. 7 a8 431 2 2 3 g =332
T 19 - 323 . 159 - j22 1 1 R 146 = 32] 2 2 & kKR = gA7
7 1 €92 = a0} . I8 3?29 1 1 9 917 - 912 2 2 S5 192 RO6
7T 1 san €4 ¢ 437 - 428 1 1 is 215 274 2 2 & as o1
7 1 1 247 225 . il 155 = 163 1 1 3 299 - 307 2 2 T A5 - 440
T v 2 238 226 L] As? 459 1 1 32 e ar 2 2 A 4n 416
7 1 3 A9 660 s 291 274 11 13 19 187 2 2 9 287 259
k4 1 - 57 - 378 . 1 119 = 9a 1 1 5 435 437 Fl 2 ar 42 416
T 1 4 2a) 28R [ | 140 =~ 89 1 ) 16 1n ag 2 2 11 23 - av
7T 1 7 A5 . A3 3 277 - 259 T 1 17 283 258 2 2 11 A7 169
7T 1 A 119 - is% 3 257 = 17A 1 1 je 230 - 307 2 2 1& 255 - 728
7T 9 A7] - 667 3 189 158 1 1 20 1aR 154 2 2 16 1?74 = )16
7T 1 10 203 193 3 498 49 0 21 248 - 264 2 2 20 1% 174
7 1 11 245 P44 3 177 - 131 0 20 1an « 119 2 2 21 152 =119
7 1 12 e - 98 3 215 = 200 0 9 1313 - 163 3 2 28 23 196
7T 1 13 18 154 3 297 - 297 0 6 91 119 32 77 el 137
7T 1 15 186 193 3 ar6 = Qpn a s N9 35 3 2 T4 we - 311
7 1 e 191 - 187 3 1 0 1 4 134 - 93 3 2 i1 115 - 187
6 1 19 1713 - 217 3 0o 1 13 428 3 2 in s £49
6 1 16 1S L6 3 o 1 12 278 270 3 » A 198 207
6 1 15 a5 inl I 0 1 11 ARl - Res 3 2 7 A7 613
6 1 14 211 - 234 3 0 1 0 233 - 238 3 2 6 455 - 457
6 1 13 495 498 31 [ S I P A k14 32 5 w2 - 33
6 1 12 B 369 3 L] R Ag ?2 3 2 4 RAI] - AAB
L) T P68 = 28S 3 1 L] T PRA0 = 2Rk 3 ? 3 420 430
6 1 19 inl = 90 3 L] 6 A78 = 667 3 2 2 188 = i99
[ 9 411 = 433 3 1 1 n S 1324 1322 3 ? 1 /9 = 3R]
6 7 SAT = 607 3 1 1 n 4 778 n 3 2 o a2 400
6 6 115 112 3 2 0 a3 a7 108 3 2 -1 sm 515
6 5 54} 533 13 0 2 osA 215 3 2 -2 jen 19
[ 4 210 =213 3 e [} 1 anR 437 3 2 - 426 = 4ne
6 1 3 2 665 3 1 = 0 2 n 428 453 EY > &37 = 8§39
6 1 2 288 290 3 0y 6 N2 1 1MAT -1062 3 2 142 = 126 .
6 1 299 = 288 3 v 7 o 2 2 16 ) 3 2 €36 = S4]
[ o 534 = 536 3 1 A L 2 3 152 780 3 ? 4N]l = A0)
6 7 427 = 428 3 1 .9 L ? 4 GRS = €62 3 ? 130 328
'Y LYY 597 3 1 1e 0 2 S 135 = 36 3 2 “©7 437
(Y 646 « 468 3 1 11 0 2?2 & 837 =516 3 2 294 365
'Y 32 - 328 3 1 2 02 T 429 419 R 341~ 336
6 1104 1090 3 13 0 2 in o8 503 3 2 132 138
6 -6 191 - 165 3 14 o2 11 219 = 232 3 2 359 - 361
3 7 195 390 3 15 no2 12 MT 294 32 156 = 186
[ =10 108 = J06 3 19 0o 2 13 29 198 . 2 116 121
'y =11 375 - 323 > 21 02 )4 4T - 354 . 2 126 104
6 =13 327 - 324 ? in a2 15 13 - j12 . 2 249 = 267
6 .14 150 = 156 2 16 n ?2 16 138 = 161 . ? 203 = 184
6 =15 284 2712 2 15 LI § A L | R9? . 2 258 266
6 =16 213 197 2 14 0 2 1 153 147 . 2 na 303
3 1 -7 150 143 ? 13 6. 2 19 1% = ]5n . 2 187 are
6 12l 210 =196 2 12 2 20 188 187 o2 ial - 137
5 1=19 1Al = )47 2 11 2 20 167 1A . 2 205 - 201
5 | -]a 248 267 2 1 e 2 1a 221 =215 PO 205 190
5 1 =17 48] ATH 2 ) 9 2 15 128 122 . 2 796 - R17
5 1«16 173 ~ 205 2 A 2 14 249 = 280 PO 486 = 463
5 1 =14 235 230 2 7 12 13 a6 - 166 PO a2 62
5 112 193 =371 ? [ 12 12 s j6= . 2 K13 €22
S 1 -]1 705 - 715 2 s 2 11 1a2 175 . 2 139 329
5 | -1n 287 287 ? 4 2 10 ans ARD . 2 791 - 792
5 1 <9 %3 149 2 3 2 9 33 - 157 & 2 294 206
§ 1 -A 123 - 87 2 ? 2 R an 133 4 2 1 sso 42
§ 1 .7 =9 536 2 1 2 1«9 «21 4 2 2 82 - 368
s 1 -5 207 219 ? n ? Ll &71 = 8T . ? 3 462 = 449
S 1 -4 S04 502 2 1 =1 1 ? 5 B&5 < &73 4 2 &4 887 . 553
LY 1 -3 195 - 347 ? 1 -2 2 s AT = 457 . ? 5 %45 538
S ) -2 a7 = 703 2 1 -3 2 3 a3 - 299 4 2 & 257 - 253
s «1 1022 =1914 2 1 s 2 2 303 4 2 T 19¢ =~ 190
s 9 308 310 2 1 -5 2 0 1048 1néy 4 2 A =07 &17
L 1 TR 667 ? 1 A ? ARl - 883 . ? Q A6 = 370
) 2 423 - 427 2 .7 12 5o a43 4 2 in e 253
s EIR T TS 148 2 1 -4 1 ? LAY n27 4 2 11 208 236
s 4 an 63 2 1 =9 12 A28 = £2R 4 2 12 138 =17
S 1 & 934 903 2 n v 2 449 = a57 4 2 1 204 =210
S 1 6 417 = 420 2 1-1 v 2 495 = 400 42 T8 w2 - 387
s 1 T  AR4 = AAQ ? 1 ? ] ? anT LYY . ? 15 292 309
5 8 189 354 2 1 3 1 2 244 236 4 2 16 Jea = 83
[ .9 812 - 618 2 1 =14 1 2 113 - 334 4 2 27 a7 152
5 11 145 = 139 2 1-15 1 2 440 445 s 2 30 118 12
5 13 258 266 2 1-16 12 2319 217 s 2 78 123 125
s 14 127 - o8 2 1.7 12 255 266 S 2 T4 P2 =335
5 s 1 a0 2 1-19 207 - 97 vo? iz s 2 Ii 15 =352
s 17 1% - 133 2 1 =20 133 ~ 94 i 2 7117~ 348 S 2 In 7 345
5 LT 1z 2.1 =21 207 - 202 Yy 2 252 =~ 218 s 2 9 29 285
s 19 210 - 211 1 1 =19 138 - j21 ) ? 290 a0l s 2 8 iAe 117
. 19 297 - 286 1 1 =18 129 a 1 2 151 = ]38 5 2 7 127 -3
. s Jns 85 1 1 =16 a3 4%2 1 2 122 = 132 § 2 & 81 =~ 108
. 15 180 17 ] 1 =15 R4y 573 2 2 132 70 o8 2
. 13 a2 an7 11 =ie e . 527 2 2 171 - J2n HEEEA S
‘ 1a 120 28 11 =13 e - 396 2 2 7 - 228 IS - A 414
. Q9 Al4 = Asg 1- 1 =12 442 423 2 2 je6 - 1A7 s ; 3 - i3
. 8 ®77 « &9) [ 2 = 3R 2 2 72 - 3R L

Acta Chem. Scand. 23 (1969) No. 10



3560

Table 3. Continued.
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Table 3. Continued.
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" 3 3 3ng 2 2 & 8 147 143 6 4 229 « 246 $ S5 .5 85 - 12
a3 2 2?0} -211 2 4 3n 123 119 6 & -5 jA9 197 7 s 5 a7 7
o 3 Ml -m7 2 &4 32 1M 107 6 4 3 166 - )58 4 % -2 1% = 160
6 4 1 18 - je7 3 6 j4 142 . 90 & 4 -2 113 ]RS 6 s .5 129 15
A 4 2 219 247 3 4 19 2 193 6 4 1 172 < 1as § & .5 i35 e
6 4 3 isa 1*0 I 4 4 3% <237 6 & 2 4 in 5 s ] 49 - ao
06 4 &4 204 - 15 3 4 .2 a5 262 6 & &4 281 - 274 4 s .o 53 = 155
L S I U A T 1) 3 4 .3 129 14 6 & in 148 119 4 S 161 - 21
0 4 1 137 = 156 3 4 -4 197 - 199 6 & 1* 162 3 S en 21 119
1 4 18 203 280 3 e -6 194 =232 R LT 61 3 s -7 119 58
1 Y b4 1e 120 3 4 -9 164 = 132 T . ? 241 = 247 3 LYY 16 25
1 4 & 132 =123 4 4 =86 238 =~ 248 T A -3 1% 144 3 s 9 45 = 91
14 s 322 T2 4 4 =3 j06 = 20 A 6=l 126 = a7 2 s 13 136 "
1 & & 227 - 368 4 4 2 1% = is) LI LI § 14 L34 2 s 31 54 - _62
1 & 2 108 =115 4 4 0 28 37 R 4 <m 136 - in3 ? 8 3 21 - Q02
[ T 11 26 4 4 2 13 = 60 LIS T § P4 an 2 & =% 48 y27
1 4 =3 J4o 00 ¢ 4 5 119 - 97 8 4 -2 2% 263 1 s -i0 0 a1
1 4 -4 T4 197 LY T A %) i66 8 4 1 14 149 1 0% 4 48 137
1 4 =5 im ¢ 4 9 yia .27 n o4 4 183 .12 T8 6 161 =177
1 4 <6 260 = 243 4 4 12 129 - )05 8 4 A 142 1ne 1 s ja ?1 41
1 4 =8 Ny 98 4 4 16 156 = 7% ® 4 T 188 115 a S 10 43 - 25
1 . =12 149 98 5 & s 17 = )99 * [ 197 184 n s 8 ne = A7
2 4.4 135 17 5 4 a2 279 4 5 s .2 a5 1 137 151
? 4=y 127 a7 S & 6 132 - )08 9 4 4 8] - ise o 5 5 28 163
2 A -10 e 262 s 4 s 118 108 * 4 3 1M 108 a s 1 i2 - 19
2 4 =8 213 - 221 S & 2 147 =192 8 4 =2 140 = 24 1 6 6 3 S
2 4 -7 21 =23 S 4 1 1% = 241 9 4 -4 186 51 16 2 17 10

The crystals are monoclinic with space group P2,/c. The cell dimensions,
determined by a manual four circle diffractometer, with estimated standard
deviations 2 * are:

a = 15.503(9) A, b = 5.530(5) A, ¢ = 20.713(4) A, B = 95.73(1)°.

The unit cell contains two molecules (gcac=1.52 g/em3, pors=1.51 g/em3).

With 20 max equal to 48° and MoKu«-radiation, about 2500 reflections
were measured by an automatic four circle diffractometer. 1374 were recorded
as observed using an observed-unobserved cutoff at 2.0-¢(I). The intensities
were corrected for absorption effects (crystal size 0.32 mm x0.19 mm x0.06
mm).

The structure was solved by the heavy atom method and refined by full-
matrix least squares technique. Hydrogen positions were calculated assuming
C—H bond lengths of 1.03 A. With a common B-value of 5.0 A2, hydrogen
parameters were included in structure factor calculations, but not refined.
Anisotropic temperature factors were introduced for bromine and carbon
atoms. The weights in least squares were calculated from the standard devia-
tions in intensities, o(I), taken as

o(I) = [C;+(0.020x)2]

where C. is the total number of counts and Cy the net count (peak minus
background). The conventional R-value arrived at was 6.0 %, (weighted value
Ry =3.8 9,) for 1374 observed reflections. The form factors used were those
of Hanson et al.* Final fractional coordinates and thermal parameters with
estimated standard deviations are given in Tables 1 and 2. A comparison
between observed and calculated structure factors is presented in Table 3.

* All programs used are included in this reference.
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Table 4. The principal axes of the thermal vibration ellipsoids given by the components

of a unit vector in fractional coordinates e,, )5 €53 the corresponding r.m.s. amplitudes,
and the B-values.
Atom e, e, e, (u)t (A) B (A2 !
- ,
.036 143 .015 410 13.27
Br, .032 .101 .035 316 7.89
—.044 .044 .030 .256 5.18
.001 178 .009 379 11.33
Br, —.062 .006 .009 .301 7.17
.019 .033 .047 2217 4.06
.048 .106 —.012 313 7.74
C, 012 .053 .046 271 5.80
.042 137 .009 231 4.21
.029 .001 .045 315 7.84
C, —.049 .096 .015 278 6.10
.031 .1563 —.010 247 4.80
—.056 .040 .018 312 7.68
Csq 017 .108 .038 .305 7.34
.029 .140 .024 221 3.86
.025 .084 —.037 279 6.13
C, —.046 128 .000 .249 4.88
.039 .097 .032 214 3.63
.003 119 —.036 .315 7.85
Cy —0.62 .045 .003 271 5.78
.019 129 .032 213 3.57
.034 .106 —.028 .344 9.32
C, .054 .095 013 .264 5.48
014 112 .038 218 3.75
—.062 .021 .008 .299 7.06 =
C, .002 157 .024 .254 5.08
.019 .087 .041 .210 3.49
—0.57 .082 .001 270 5.76
C, .015 115 —.034 .249 4.90
027 113 .034 225 4.01
.044 125 —.010 .323 8.23
C, .048 .109 .018 279 6.16
—.004 .073 .044 197 3.06
.049 .101 .021 .334 8.81
Cio .037 .147 .005 .302 7.20
.020 .029 —.044 .228 4.09
—.011 .169 015 .348 9.55
Ci. .060 .006 .024 .299 7.04
.023 .065 —.040 224 3.97
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Table 4. Continued.

—.039 131 .014 .324 8.26

Cpe .049 .068 .029 254 5.11
.016 .104 —.036 .236 4.40

015 175 ~.003 .250 4.94

Cys .058 —.035 .023 .232 4.25
—.024 .029 .043 .227 4.08

044 —.132 .008 .268 5.66

Cy, .048 .120 —.003 .240 4.56
.002 .029 .048 .219 3.78

.046 —.128 .005 .259 5.31

Cys .043 122 .018 .245 4.75
.016 .037 —.045 .193 2.93

052 .106 —.002 .297 6.96

Cys .034 —.109 .032 .256 5.18
—.018 .098 .037 218 3.74

.042 135 —.004 .305 7.35

Cyy —.007 .049 .046 .249 4.88
.049 —.110 .016 .220 3.80

.004 a17 —.009 .291 6.68

Che .061 .000 .020 .248 4.86
—.021 .035 .043 213 3.56

.065 .006 .009 .295 6.86

Cyy .003 .120 —.036 .278 6.12
—.005 .136 .031 .219 3.80

.055 072 —.012 .304 7.29

Cao .033 —.093 .036 .243 4.65
| —.007 .137 .031 .240 4.56

The principal axes of the thermal vibration ellipsoids for bromine and
carbon atoms were calculated from the thermal parameters of Table 2. Root
mean square amplitudes and the corresponding B-values for the atomic
anisotropic thermal vibration along the principal axes together with the
components of these axes along the crystal axes are given in Table 4. The
amplitudes are indeed large, and should probably be interpreted in terms of
some sort of molecular oscillation with Cg, C,5 situated close to, and the
bromines far from the axes of libration. However, due to the presence of two
single bonds, C,—C,; and C,,—C,;, with possible rotational freedom, no rigid-
body motion analysis has been carried out.

Distances and angles with estimated standard deviations are shown in
Figs. 1 and 2. Although the double bond distances C,=C, (1.335 A) and
C;3=C,, (1.339 A) are normal, a certain amount of delocalization is indicated
by the distance C3—C,; of 1.465 A. These findings and the angles C,=Cy—C,,
(124.1°) and C,;=C,3—C; (120.4°) agree with the results obtained by gas elec-
tron diffraction investigation of butadiene (C=C =1.341 A, C—C = 1.463 A,
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Iig. 1. Schematical drawing of the molecule (viewed along [010]) showing interatomic
distances.

Table 5. Dihedral angles (estimated standard deviations are about 1°).

Angle ©)
C,—Cy—Cyy—Cy, 60.9
Cy—C,—C,—C, —143.4
C,—C,—C,—C, 40.2
020—015-014_013 67.4
Cpe—Cys—Cpy— Ciy —115.4
C,—C,—Cy—C, —171.6
C,—C,—Cy—Ci4 —3.8
015—014_013_012 —6.6
C,—Cra— Cyy—Cy 178.9
C,—Cy—Cy—C,p 122.8
Cy3—Cy3—C,—Cyy 124.3
87 s"—Cw’— 11 55.3
C,—Co—C1;—Cyy —57.1
C1o—C11—C1,—Cyy 53.3
Cy;—Cra—Cps—C4 —50.5
C1.—C13—Cs—C,y 51.6
Crs—Cy—Cy—Cyy —52.9
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Fig. 2. Schematical drawing of the molecule (viewed along [010]) showing bond angles.

C=C—C =123.3°).5 The cyclohexane ring is a normal chair except for the
shorter distance C3—C,;, and a slight opening of the angles Cy—C3—Cj,

(114.3°) and Cy—Cyy—Cy, (114.6).

Dihedral angles are given in Table 5. The angle C,=C;—C,3=0C,, of 60.9°
corresponds to a gauche-conformation. The angles between the essentially
planar groups C,—C,=C¢—C,; (—3.8°) and C;;—C;;,—C,3—C; (178.9°) and
the corresponding benzene ring planes are about 38° and 66°, respectively.
Least squares planes for the two benzene rings give the following fits:

Atom Deviation (&)
C, 0.011
C, —0.012
C, 0.006
C, 0.001
C, —0.002
C, —0.004
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Atom

Q

15
16
17
18
19
2

QoaaQ

k=

Deviation (A)

0.001
0.005
—0.006
0.003
0.003
—0.005
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No ¢ntermolecular hydrogen-hydrogen contacts are significantly shorter
than 2.4 A. The shortest intermolecular H—Br distance occur between Br,
and Hye (Hie is equatorially bonded to C,;) in position z,3—y, 1 +2) and
is 2.97 A, while the sum of the van der Waals radii is 3.15 A.

Acknowledgment. The author would like to thank cand. real. P. O. Kristiansen for
preparing the crystals.
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