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1049. The Crystal and Molecular Structure of Benzoyl(triphenyl-
phosphoranylidene) Methyl Iodide

By F. S. STEPHENS

The crystal structure of benzoyl(triphenylphosphoranylidene)methyl
iodide has been determined by X-ray-diffraction methods: refinement was
carried out by an isotropic least-squares procedure with three-dimensional
data. There are four molecules in the monoclinic unit cell (space group
P2,/c) with dimensions g = 8248, b = 20-544, ¢ = 13-48 A, 8 = 101° 21"
The phosphorus—carbon double-bond length is 1-71 A, and both the planes
containing the carbonyl group and benzoyl ring are twisted from the plane
containing the iodine and phosphorus atoms by 12 and 63°, respectively.

THE crystal-structure determination of benzoyl(triphenylphosphoranylidene)methyl-
iodide (I) was undertaken to obtain a value for the phosphorus—carbon double bond and to
ascertain the way in which the overcrowding in the molecule is manifest. If resonance

were solely predominant the benzoyl group would be expected to be

(CeH5)3P:C< coplanar with the phosphorus and iodine atoms. Because of the size
/CZCeHs of the triphenylphosphorus and the benzoyl groups, the preferred
@ © orientation of these groups with respect to one another would be

trans. However, if planarity was retained, the iodine atom would be in close proximity

TABLE 1
Co-ordinates (A) and isotropic thermal parameters (A2) (estimated standard
deviations are given in parentheses)

x ¥ z U
—0-154(4) 4-978(4) 1-707(5) 0-063(1)
1-121(15) 2-589(16) 3-897(16) 0-042(4)
—0-500(36) 3-570(36) 5-628(38) 0-053(10)
0-012(67) 1-208(69) 4-152(71) 0-080(21)
—1-308(59) 1-200(60) 3-397(63) 0-061(18)
—2-123(62) 0-048(66) 3:478(68) 0-068(19)
—1-653(71) —0-920(70) 4-317(76) 0-088(23)
—0-381(63) —1-030(65) 5-036(72) 0-075(21)
0-514(65) 0-121(65) 4-881(73) 0-076(21)
1-848(49) 2-170(48) 2:471(51) 0-036(14)
1-313(49) 1-153(49) 1-594(49) 0-035(14)
2-062(69) 1-003(70) 0-447(73) 0-085(23)
3-009(71) 1-761(71) 0-329(74) 0-090(24)
3-597(65) 2-734(68) 1-108(68) 0-078(21)
2-925(60) 2-939(59) 2-258(61) 0-062(18)
2-467(50) 2-597(53) 5-346(51) 0-039(14)
2-646(66) 3-538(66) 6-474(69) 0-077(21)
3-988(59) 3-595(59) 7-446(63) 0-062(18)
4-976(74) 2-539(78) 7-257(79) 0-098(25)
4-748(65) 1-701(65) 6-300(68) 0-075(21)
3-627(57) 1-652(57) 5-318(59) 0-056(18)
0-225(48) 4-059(47) 3-732(48) 0-033(14)
—0-548(50) 4-391(52) 4-642(51) 0-040(15)
—1-588(59) 5-578(59) 4-555(61) 0-064(18)
—2-827(53) 5-299(59) 4-716(54) 0-058(15)
—3-690(62) 6-516(62) 4-597(64) 0-070(20)
—3-048(63) 7-657(66) 4-467(65) 0-072(20)
—1-854(88) 8-021(89) 4-294(96) 0-131(33)
—0-783(66) 6-786(69) 4-440(71) 0-079(21)
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TABLE 2
Calculated and observed structure factors (scale: 100 X absolute)

ok l F, F, A r Ok 1 F, F, A

U ¢} é -9431 -5693 on . e e
ie? ool =758 0 16 3 5€32 10664 632
8 g g 49973 -19952 -gm o 10 5 3666 3540 =74
0 0 5 2236 5215 21 g 10 6 =-2504 -5516 612
0 0 1 2015 Ts6d 451 0 10 12 3571 2644 927
0 1 5325 -4414 -315 0o 11 1 -5493 -6404 511
0 1 4 4485 -a0355  -3c6 ¢ 112 Ge2s  3%2l -96
o 1 = -6533 -7342 =0J o 11 5 606 5724 452
0 1 4 =608z -3081 o M 6 -5381 5905 -76
o 1 & 13365 13052 31; o 11 :7 =262  -3313 331
o d 3157 3547 0 11 10 4463 4820 -357
o 1 J -2874  -2757 -117 ¢ 11 14 =2904 -1547  -1357
110 -6266 -55p8 -350 0 12 0 5151 5624 -473
0 1 14 3935 3435 57 0 12 2 3%0  400% -£5
0 2 0 -17558 -18654  -704 0o 12 4 =-by73 -7157 184
o2 1 -13071 -12145  -526 0 12 5 =3013 =2082 =131
2 3 -1521  -233% a75 0 12 8 8260 5191 1069
0 2 4 19650 18551 1039 0 13 1 3743 3043 -J4
0 2 5 =568¢ -4501 =567 0 13 2 -4965 =5445 40
Q 2 6 =247  -314% 670 o 13 3 -3107 4557 1450
0 2 o -6685 -6768 62 0 13 4 3735 3057 658
0 2 12 4036 3013 1023 ¢ 13 10 -412  -2593  -1136
G 3 1 1820 1115 705 0 14 Q0 -5764 -6274 510
0 3 2 12578 12344 634 0 14 3 =503  -5364 =435
0 3 3 15745 13115 2630 0 14 4 4113 5242 -1123
0 3 5 2625 465 2160 0 14 5 3160 3460 -30G
0 3 6 -9036 -5521 425 0 14 7 3107 1209 1638
o 3 7  -5052  -6055 1003 o 15 1 -3160 -35%4 434
0 3 & -2672 -3349 677 o 15 2 4230 5055 =665
0 3 10 7633 6736 1057 0 15 3 574¢& 6041 =233
0 4 0 55932 5327 =333 0 15 6 =505 -4972 =56
a 4 1 =2006 -1371 -635 0 16 0 5282 §562 320
0 4 2 =3206 =-252& -675 o 16 2 -3137 -2354 -753
0 4 4 -16176 -16738 560 0 16 4  -3710 =322% =482
0 4 7 -2304 -2576 =25 o 16 & 3540 2623 911
0 4 & 12211 12367 -156 o 17 7 323¢ 3486 -248
0 4 10 -460% -4075 =531 0o 18 1 -=3335 -3462 123
0 4 12 =375% =-2593 =302 o 18 7 3246 2767 475
0 5 2 =20471 =19314 -1157 0 19 2 4160 3677 2¢3
0 5 3  -2785 -2161 -62& 0 20 4  -3238 =-18634 -1404
0 5 4 2532 1738 =§94 1 0 =12 -4730 -5256 526
0 5 6 9073 5917 844 1 0 =& 14054 14659 =605
0 5 10 =7570 -7205 -365 1 Q -4 =23647 =-23043 -604
c 5 0 -15103 -15431 322 1 0 -2 -4114 =5255 1141
s 6 3 -239%  -2%07 =51 1 0 0 19592 24004 -4412
0 6 4 13134 13199 -65 1 0 2 =-26035 =-23666 -2373
o 6 6 -3757 -2768 -985 1 0 4 -10000 =-11337 1337
0 6 & =8036 -8411 315 1 0 8 3422 3551 -525
0 6 S -3447 -4242 795 1 0 12 =~-a453 -4725 272
a -7 1 -4740 -4467 -273 1 1 =16 3454 200 3264
c -7 2 10304 10920 -616 1 1 =10 3968 4188 =220
0 7 6 -B414 -8B84S 435 1 1 =-b 3891 3524 =33
o -7 9  -=3710 =3199 =511 1 1 -7 5014 4369 645
e <7 10 3471 3528 =57 1 1 =6 =15777 =15386 =391
0 g 0 12188 129538 =770 1 1 =5 -566b -5405 263
0 & 1 36¢&0 4734  -1104 1 1 -4  -681%5 =5760 -055
0 8 2 -5&03 -,133 =670 1 1 =3 15100 12863 2231
0 8 3 2354 2927 -573 1 1 =2 7635 11442 =3634
0 8 4 -7655 =11173 3518 1 1 0 109% 8oy 212
0 & 5 =2657 =3452 795 1 1 1 =7522  -7744  -176
0 & 8 6125 5229 899 1 1 2 =14576  =14720 =258
0 8§ 9 2737 2019 778 1 1 4 =5146 =4561 -565
0 8 12 -3610 -3560 =50 1 1 6 18162 17581 561
0 9 1 5315 5016 299 1 110 -b115 -6634 519
0 9 2 =12466 =-12710 244 1 2 =12 5230 4527 703
0 9 6 8151 8501 -35¢ 1 2 ~10 2530 2485 441
0 9 10 =326 -3648 379 1 2 =8 =5131 =3188 57
0 9 14 3331 1135 2196 1 2 -5 3564 3095 485
a 10 0 -11553 -12039 486 1 2 =4 14854 15088 -234
o 10 1 -5066 -5641 575 1 2 -3 -12369 =10512 =1857
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The Crystal and Molecular Structure
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Benzoyl(triphenylphosphoranylidene) Methyl ITodide
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9299
0378
4701
-22625
-2346
11478
6266
4674
-6067
-~7550
-4273
774t
6339
11022
-17283
-1768&
-7669
=-4596
19612
=7670
4596
-10760
4737
-4202
=528b
8160
2940
10086
-22476
3597
-4412
15952
5743
5147
-9285
-3931
8781
-4225
-4456
5235
-13501
7354
4105
-16513
-3665
4355
11110
~4053
4653
-5634
3028
-6986
11563
4876
=3735
~71765
5560
3160
-6356
-4456
-4576
5779
8019
"=2906

- =18396
5165 -

314&

©=3633

13591

-12577
7693
3251

-15056

=3615
3734
10303
..1%74
3511
~7943
1658
-6435
11469
3766
-3369
8323
6230
2673
=5022
=4265
-3253
c943
7847
=175¢

-17025
3947
100

-2112
13074

5643

110
1293
1221

-1633
-1066
508

468
-203
=177y
-252
334
1560
1676
-1701
234
=55
-1655
1616
-1873

-436
917
-1465
-651
1504
-1067
1207
-30&7
1763
_23&
/Ja
—13
289
-17$
-1304
1169
-1002
-1289
203
_524
=335
624
-1457

62
607
=2175
762
=851
1130
=546
114
1050
=346
L]
=250
2387
16606
=151
=1285
36
172
-114¢
-1371
121¢
2046
-1521
117



5644 Stephens: The Crystal and Molecular Structure of

TaBLE 2 (Continued)

h k 1 F, F, A r Ok 1 F, F, A

P 7 3 3150 3306 -236 2 14 4 5174 4101 1073
2 7 5 4061 2670 1331 2 14 7 5052 4606 446
2 7 6 =8422 =7450 -532 2 14 11 -4097 -654  =3243
2 7 10 4395 4020 375 2 15 -7 -3484 -3418 -66
2 6 =12 -4053 -2911 -1142 2 15 -6 5306 5183 123
2 6 =5  -a456 4276 =150 2 15 =2 -71186 -6405 13
2 8 -8 6756 6862 -126 2 15 1 -347% -3419 -56
2 8 -4  -5052 -5050 38 2 15 3 3567 2676 915
2 & =3 -6%08 -7142 234 2 16 =5 4185 3461 724
2 8 -2 4674 -5152 478 2 16 0 3583 3755 228
2 8 -1 =7232 -63586 -246 2 16 4 =5533  ~5609 76
2 8 0 4737 4767 =50 2 17 -3 =3414 -3444 30
2 8 1 2591 3628  =1037 2 17 =2 5821 4583 538
2 & 2 9354 10648  -1254 2 18 0 =-4210 -3543 -661
2 8 4 -=12275 -11276 =957 2 18 3 -3677 3241 -436
2 8 8 5157 4562 555 2 18 8 =3946 -1556 ~-1952
2 9 -10 4508 3794 714 2 20 -3 -3309 =109 -2214
2 9 =6 =7933 ~-7872 -61 2 20 9 3721 606 3115
2 9 -5 =3247 -2968& -279 2 21 5 =3580 -1570 -2010
2 9 =4 =3733 -3689 -49 2 22 -5 =4124 =942 -3182
2 9 -3 -3247 -3796 549 3 0 -10 -6004 -5360 =644
2 9 -2 15419 146" 768 3 0 =8 11707 10833 £74
2 9 -1 6224 6448 =224 3 0 =6 3016 2919 97
2 9 0 -2915 -1354 =-1561 3 0 =4 =-10423 -9325 =103¢
2 9 2 -11022 -11427 405 3 0 -2 1575 1294 261
2 9 3 3539 2259 1640 3 0 0 12953 13550 =557
2 9 5 -6470 -6346 -124 3 0 2 5742 5542 260
2 S 6 6285 6206 75 3 0 4 =17264 =14868 =-2356
2 9 9 4263 3392 871 3 0 6 3541 1426 2115
2 10 -3 4867 5062 -195 3 0 ] 6053 5434 619
2 10 -8 -4768  -4009 =779 3 1 =10 4593 4496 97
2 1 -7 -3895 -2832 -1063 3 1 -6 -6647 -7062 415
2 10 =5 =3843 -4012 16 3 1 -4 -12535 -9968 -2547
2 10 -4 6619 6854 =235 3 1 -3 -2052 -1882 =170
2 10 =2 2879 2772 107 3 1 =2 13031 13691 -660
2 10 -1 6461 6549 -85 3 1 -1 1245 2337 -1092
2 10 0 -8133 ~7721 -412 3 1 0 7035 7968 -953
2 10 3 -5415  -4472 -947 3 1 1 =-6792 -4015 -2777
2 10 4 8002 7536 64 3 1 2 -8826 -9239 413
2 10 8 =3834 -aDb4 230 3 1 3424 2198 1226
2 11 -6 6461 %3925 536 3 1 6 9430 8603 627
2 11 -3 3565 4172 -207 3 1 10 -4904 -5140 236
2 11 =2 -B252 -5573 321 3 2 -8 =-10170 -5417 ~753
2 1 0 -421Y  -5137 918 3 2 =6 -3503 -3258 =245
2 1 1 -6306 -5073 -933 3 2 -4 12963 12368 575
2 1 2 §050 £762 -692 3 2 =3 -2676 -1138 -1538
2 11 4  =3746 -1773  -=1973 3 2 -1  =1946 -2244 298
2 11 5 4534 4563 =455 3 2 0 -16176 -15615 =557
2 1N 6  -4%03 -4784 =119 3 2 1 -2286 -1824 -462
2 1 9  -5035 -2856  -2239 3 2 3 -10576  -7514  -3064
2 12 -6 4351 3681 670 3 2 4 9226 5388 =162
2 12 -4 -8607 -9344 737 3 2 8 =7220 -6134 -1086
2 12 -1 -4564 -5180 216 3 3 -10 -4233 -4233 Q
2 12 0 8580 5859 =279 3 3 =8 =4748  =4904 156
2 12 3 3816 3644 172 3 3 =6 12865 12560 305
2 12 4  -5611 =5155 =456 3 3 -4 7570 7816 152
2 12 6 -4005 -3103 =506 3 3 -3 6121 5324 191
2 12 6 5218 5069 145 3 3 =2 -11580 -11025 =955
2 13 -10 3834 4523 =635 3 3 0 6316 -5869 ~447
2 13 -6 -42B0 -4096 -184 3 3 2 14268 13414 854
2 13 =2 4132 5262  -1130 3 3 4 5615 5228 357
2 13 1 4334 4246 66 3 3 6 =9391 =-8942 -449
2 13 2  =-6295 -5204 -1091 3 4 -8 5654 5626 26
2 13 10 -3773  -1412  -2361 3 4 -6 5528 5009 519
2 14 -5 -4456 -5219 763 3 4 -5 =2839 -2025 -674
2 14 -4 4086 4274 -186 3 4 =4 =13002 =12303 =699
2 14 -3 3799 4449 =650 3 4 =3 -3424 -=3074 =350
2 14 0 =6207 -4814 -1393 3 4 -2 =10374 -9876 =498
2 14 3 -3713 -4186 413 3 4 -1 -6832 -4856 -1976
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Stephens: The Crystal and Molecular Structure

l F,
0 -495%
1 =4100
2 6272
4 4537
6 -7875
-8 5403
-4 -5423
-2  -6358
0 16453
1 2940
4 =7611
-3754
-10 4985
-8 6063
-1 5534
-6 -8079
-4  -3061
-2 9463
0 5097
2 -8831
3 4233
4 -6704
S  -4049
6 8210
-9 5208
-8 -5046
-6 -5147
-4 9452
-2 3439
-1 3662
0 -7814
1 -4548
3 2410
4 9341
8 -4762
=10 -5026
- -4873
- 5442
-4 7631
- 5809
-2  -8536
-1 3144
0 -3234
1 -3234
2 118579
3 -4253
5 7386
6 -4751
-16 5768
-8 8648
-6 4222
-4 -10358
-1 =3835
0 3774
2 4935
~7071
-10 4802
-6 -3957
-3  =4517
-2 7447
1 5381
2 =9310
3 -4701
-5 =6522
-4 6501
-3 3916
0 -5982
1 5403
3 -5748

Fo

A

156
-1243
491
-218
115
73
-1029
1129
2367
-432
-1628
-2062
1194
-7
1092
-1000
822
1128
918
-1570
2456
848
-63
106
3171
-811
-622
516
-1797
458
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TaBLE 2 (Continued)

ook l F, F, A Bk l E, F, A

5 5 -4 -4326 -4788 45 6 2 =12 5427 2219 5208
5 5 =3 -2881 -1697  -1154 6 2 - -412%  -3654 =475
5 5 =2 7639 7172 467 6 2 0 -4186  -5637 1451
5 5 3 5179 2415 2760 6 2 1 -2821 -3C14 193
5 5 6 6021 4624 1397 6 2 3 3685 1501 1784
5 6 =8 =50356 =-4036 =1000 6 3 -4 533% 5360 =25
5 & -4 7445 7157 288 6 3 =2  -4483 5572 10283
5 6 =3 =354y =2523 =1020 & 3 0 -3583  -3461 =122
5 6 =2 5621 5421 200 6 4 0 3787 4459 ~672
5 6 -1 4315 4382 -67 6 4 2 4653 5740  -1087
5 6 0 -8%67 =9385 421 o 4 4 =667c =558 =520
5 6 2 -5815  ~5293 -522 6 5 =6  -3850 -2773 -1117
5 6 4 5070 3702 1366 6 5 =2 4550 4676 -126
5 7 -6 4336 4061 275 6 5 4 =-4152 -3621 =531
5 7 -2 -6236 -4896 =1340 6 6 -6 -4505 =3313 -506
5 7 0 -3463 -3744 261 6 6 -4 5040 5789 -742
5 7 2 7801 6439 1362 6 6 0 =6086 =5021 =1065
5 7 3 -4336 -2567 =176% 6 6 1 3981 1120 2061
5 & =7 3916 1636 2280 6 7 -4 4323 3243 1000
5 & =6 6035 6211 =116 6 7 =3 4174 3364 £10
5 8 =4 =6776 =6639 -137 6 7 0 =-40061 =541 1354
2 & -1 -4003 -2711 -1292 6, 1 1 -3545  -1616  -1733
5 8 0 5448 4305 1143 6 7 2 5005 3654 1111
5 8 2 5804 4896 906 6 & -6 4557 5415 -562
5 5 8 6095 4103 1986 6 & =4 -7781  -6036 =545
5 9 -6 -5060 -4039 -1021 6 & -2 -3524 -1663 -2041
5 9 =2 3743 3731 12 6 5 0 4653 3535 111G
5 G 0 3565 3429 540 6 5 -7 4334 3058 1276
5 3 1 5060 4047 1013 6 10 0 -6644 -4651 -1793
5 9 2 -8S02 ~7457 -1445 6 10 4 5177 2646 ¢ 2531
5 9 3  -4456 -5248 752 6 11 -2 5113 -394 -1155
5 10 -4 4703 3479 1224 6 12 -G 4832 1622 3070
5 10 =2 422% 3593 276 6 13 -3 =-4e57 -3002  -1855
5 10 0 =5373 -=4377 -596 6 13 -1 4323 1767 2556
5 10 4 7025 4871 2154 & 21 -1 5445 607 4642
5 11 =2 -5384 -4437 =547 7 0 0 4350 3645 505
5 11 -1 4121 1720 2401 7 0 4 =4271  -1252  -3015
5 11 0 -4401 -2102 -22%% 7 1 =6 -4113 -4030 -3
5 11 1 -6074 -4976 -1056 7 1 2 -3675 -3259 =616
5 12 0 4435 3106 1327 7 2 -1 2571 3202 =231
5 13 =2 4391 4072 313 7 3 -5 3561 1549 2032
5 14 4 5036 2421 2617 7 3 -4 4245 6753 -2504
5 15 =3 4941 3039 13502 7 5 =4  =3555 =4086 527
5 15 =2 =-4920 -2587 2333 7 5 0 4101 3463 636
5 16 =2 -4715 -1247 -3468 7 5 b 2503 1280 1623
5 16 8 4775 1702 3077 7 ¢ =2 -3955  -3133 -616
5 a2 3 -5P2 -1465  -4233 7 10 -1 4621 2554 2027
6 0 =16 5813 1074 4735 7 1" 2 6317 2170 6147
6 0 -6 4016 52086 =-1132 o 1 =6 -4000 -2442 -1558
6 0 =4 =5232 =6393 1161 & 2 =10 4624 2035 2759
6 0. 6 5586 3137 2445 o 2 0 -36Y4  -136%  -2305
6 1 =10 4459 2504 1555 & 6 ¢ -2677 -1643  -102&
3 1 =6 -4880 -5846 566 o & =5 2165 332 18637
6 1 0 5312 6639  -1327 6 S =5 13367 -654  -2673
6 1 4 -4675 -4159 -516 6 10 =6 -4316 =2156 -2160

to an ortho-hydrogen atom of the benzoyl ring. To minimise this a rotation of the benzoyl
ring would be necessary, thus destroying the resonance throughout the molecule and
permitting further distortions from planarity to occur.

EXPERIMENTAL
Crystal Data.—C,eH,IOP, 1AM = 506-3. Monoclinic, a = 8-248 + 0-010, b = 20-544 -+
0-040, ¢ = 13488 4- 0-028 A, 8 = 101° 21’4 15" U = 2234-2A3, D, = (by flotation)
1-51, Z = 4, D, = 1-505 g. cm.™®, F(000) = 1008. Space group P2,/c(C},, No. 14). Cu-K,
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radiation (A = 1-5418 A) for cell dimensions, Mo-K,, (A = 0-71069 A) for intensity measurements.

Crystals of the compound (m. p. 186—187° decomp.) were obtained as orange plates elongated
in the [a] direction. Cell dimensions were measured from single-crystal oscillation and Weissen-
berg photographs. The intensities were collected on a Hilger—Watts linear diffractometer !
equipped with SrO/ZrO, balanced filters. Each reflection in the 0%! to 8% layers, to a maximum
angle of § = 32-5°, was measured twice, once with the SrO(«) filter in position and once with
the ZrO,(B) filter. The time spent on each reflection was 30 secs. Of the 6150 reflections
measured, the counts for only 938 reflections were significant (a count was considered significant
if it exceeded twice the standard deviation of its measurement), and these were used in sub-
sequent calculations. The intensities were corrected for Lorentz and polarisation effects, but
no correction for absorption or extinction was applied. The scattering-factor curves for all
atoms used are those given in International Tables, the values for the iodine atom being cor-
rected for anomalous dispersion.? All calculations were carried out on an Elliott 803 B com-
puter, with programmes of Daly, Stephens, and Wheatley.?

Structuve Determination.—The structure was solved in projection down [a] from a sharpened
Patterson synthesis which served to locate the positions of the iodine and phosphorus atoms. A
succession of Fourier approximations allowed the positions of all the remaining light atoms
(excluding hydrogens) to be obtained. The #-co-ordinates of the iodine and phosphorus atoms
were obtained from a three-dimensional sharpened Patterson synthesis. The x-co-ordinates
for the light atoms were subsequently obtained from the knowledge of the positions of the two
heavier atoms and a model of the molecule. The structure was refined by an isotropic least-
squares procedure in which the function minimised was Zw(|F,| — |F,|}2. Each reflection
was weighted as follows: |Fo| < Fp, w = 0:005; |F,| > Fy, w = 1/¢|F,|? where ¢ is given by
1/cF?% = 0-005. Reflections, calculated structure factors of which were less than one-third
of the observed values, were omitted from the least-square analysis. The number of planes
in the final cycle of refinement was 914 and the final values for R and R’ * were 0-157 and 0-031,
respectively. The final atomic co-ordinates and isotropic thermal parameters together with
their estimated standard deviations (in brackets after each parameter) are given in Table 1.
Thus 4-978(4) means that the co-ordinate of the atom (4:978 A) has an estimated standard
deviation of 0-004 A. The calculated and observed structure factors are given in Table 2,

Discussion

The Figure shows the molecule as it appears when projected down [a], and also the
labelling of the atoms. The bond lengths and bond angles together with their estimated
standard deviations are given in Table 3. The bond lengths and angles involving the
phosphorus atom and the phenyl rings of the triphenylphosphorus group do not differ
significantly from their mean values of 179 A and 107°, respectively. These values are
in good agreement with those found in p-tolyl triphenylphosphoranylidenemethyl sulphone 4
but the length is rather shorter than that found in triphenylphosphorus (1-828 A),5 though
not significantly so. The mean values for the C—C distance and the C—C—C angle in the
phenyl rings are 1-40 A& and 120°, respectively. The mean planes through the phenyl
rings are given in Table 4 and none of the carbon atoms departs significantly from its mean
plane. The P=C length of 171 A agrees with that of 1709 A found in p-toly! triphenyl-
phosphoranylidenemethyl sulphone.* However, the grouping P,C(19),C(20),0 exhibits
planarity, and the bond lengths indicate that the double bonds are conjugated. The
distances, together with those expected if the double bonds were isolated, are given for

* R = Su(|F,| — |Fu|)¥/Su|F,.
1 U. W. Arndt and D. C. Phillips, 4cta Cryst., 1961, 14, 807.
2 C. H. Dauben and D. H. Templeton, Acta Cryst., 1955, 8, 841.
3 J. J. Daly, F. S. Stephens, and P. J. Wheatley, Monsanto Research S.A., Final Report No. 52,
1963
4 P. J. Wheatley, unpublished results.
5 J. J. Daly, J., 1964, 3799.
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comparison in Table 5. The carbon—iodine distance (2-19 A) is in accord with a resonance
structure, since it is longer than that of 2-09 A expected 6 for isolated double bonds.

As expected, the benzoyl ring is twisted with respect to the plane containing the
carbonyl group by 52°; the latter plane being rotated from the plane containing the
phosphorus and iodine atoms. The plane of the benzoyl ring and the planes containing

TABLE 4

Weighted-mean planes in terms of the orthogonal axes, where ¥" = ¥ 4 zcos 8, ' = v,
2’ = zsin B, given by the equation I’ 4+ my’ 4 nz" = p

l m n P
Ring Ao —0-4650 0-4305 .  0-7736 4-0062
= 2 P 0-5415 —0-6440 0-5405 0-6482
C ittt e —0-5118 —0-6398 0-5733 0-6322
> S 0-0574 0-1099 0-9923 4-9364
P,C(19),C(20),0 ...evniriniiniannn, 0-6970 0-4787 0-5339 3-5284
P,C(19),C(20),I .....ccoeviiniininis 0-7375 0-5789 0-3477 3-1066
C(19),C(20),0,C(21) ...vvvvrvninnnnnnn 0-6424 0-5559 0-5275 3-8708
TABLE 5
Bond lengths (A) of the P, C(19), C(20), O grouping
Found Expected Ref.

P—C(19) 171 1-665 P=C 7

C(19)—C(20) 135 1-46 (sp?C—C(sp?) 6

C(20)-O 1-28 1-23 c=0 6

the carbonyl group are rotated in the same direction with respect to the plane containing
the phosphorus and iodine atoms by 63 and 12°, respectively. The equations of the
respective mean planes are given in Table 4.
The shortest van der Waals contact between atoms of neighbouring molecules is from the
iodine atom of one molecule to the oxygen atom of another related to the first by (a, 5/2,
~¢/2) at a distance of 3-25 A (¢ = 0-04 A). This value is just significantly shorter than the
sum of the two van der Waals radii for the atoms (3-46 A),B and some interaction between
the atoms is indicated. ~All other intermolecular contacts are greater than 3-5 A.
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