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Triclinic, PT, a=15.891(10), b=10.890(4), c=10.753(1) A,, a=100.96(2), fl=95.44(3), y=59-53(3) °, 
C37H47N4Rh, Z =  2, Dm= 1"37, D,, = 1"37 g cm -3, a(Cu Ka)= 49"0 cm-1. The Rh atom in the metallopor- 
phyrin is coordinated in a square-pyramidal way by porphinato nitrogen atoms and a methyl group, 
and lies on the basal plane of the four nitrogen atoms. 

The title compound,  obtained from a reaction of N- 
methyloctaethylporphine and [Rh(CO)2C1]2 (Ogoshi, 
Omura  & Yoshida, 1973), was recrystallized from 
CH2Clz-C6H6 at about  35°C (triclinic crystals with 
density of 1.33 g cm -3 were obtained at room tem- 
perature). The unit-cell parameters were determined by 
least-squares calculations from Weissenberg photo- 
graphs about  the three axes, calibrations being made 
with superposed Si lines. Three-dimensional  intensities 
were recorded on integrated Weissenberg photographs 
with Cu Ka radiat ion and measured by a TV densitom- 
eter (Izumi, 1971). Two crystals of  dimensions 0-08 x 
0.12 x 0.17 mm and 0.11 x 0.15 x 0.45 mm were used for 
b- and c-axis rotations respectively. Corrections were 
made for Lorentz and polarization effects and for spot 
size (Takenaka & Sasada, 1973), but not for absorp- 
tion. Two series of  relative intensities were then cross- 
correlated. The number  of independent  reflexions was 
5307, of  which 4186 were non-zero reflexions. 

The structure was solved by the heavy-atom method 
and refined by block-diagonal least-squares calculations 
(first isotropic and then anisotropic), using the non- 
zero reflexions. The function minimized was ~wA 2 
(d = IFol- [Fcl). All the hydrogen atoms were found on 

* Present address: WB-15, Shivalik House, I.I.T. New 
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a difference map and included in further refinements. 
The weighting scheme applied was w = e x p  (as2+bt 2 
+cst+ds+et+f), where s =  IFol × 10 -z and t = s i n  0/2. 
For  each cycle of the refinement, the coefficients, 
a, b, c, d, e, and f ,  were evaluated by a least-squares fit 
so that (wA 2) = 1; their values at the final cycle were 
- 1-141, - 16.07, -6 .972 ,  -2 .047 ,  13.57, and -2 .156 ,  
respectively. The final R was 0.052. 

Atomic scattering factors used were those of the 
neutral atoms given in h~ternational Tables for X-ray 
Crystallography (1962). The final atomic parameters are 
given in Table 1. Bond distances and angles are given 
in Table 2.* A stereoscopic view of the molecule is 
shown in Fig. 1 together with the atomic numbering.  

Discussion 

As shown in Fig. 1, the methyl group is at the apex of 
a square pyramid and the four nitrogen atoms form a 
basal plane. The R h - N  distance, 2.031 A on average, 

* Tables of observed and calculated structure factors and of 
bond distances and angles involving the hydrogen atoms have 
been deposited with the British Library Lending Division as 
Supplementary Publication No. SUP 31129 (20 pp., 1 micro- 
fiche). Copies may be obtained through The Executive Secre- 
tary, International Union of Crystallography, 13 White Friars, 
Chester CH1 1NZ, England. 

..N* 
Y 

:T4 

~'C34 

Fig. 1. Stereoscopic drawing of the molecule of octaethylporphinato(methyl)rhodium(III). The non-hydrogen atoms are 
represented by their thermal ellipsoids scaled to include 50 % probability, while the hydrogen atoms are represented by an 
arbitrary size. 



A. T A K E N A K A ,  S. K.  S Y A L ,  Y. S A S A D A ,  T. O M U R A ,  H.  O G O S H I  A N D  Z. Y O S H I D A  63 

Table  1. Final atomic coordinates and thermal parameters 
The anisotropic temperature factor is of the form exp ( -hZf lu -  k2flz2-12f133- hkf112- hlfl~3- klf123). Estimated standard deviations 
are in parentheses. Values for the non-hydrogen atoms have been multiplied by 105 , those of the hydrogen-atom coordinates and 
isotropic temperature factors by 104 and 10, respectively. 

x y z /~1, &2 &3 &2 &3 &3 
Rh 23635 (3) 34808 (4) 35666 (4) 555 (2) 896 (4) 431 (4) -962  (5) 211 (4) 81 (6) 
Y(1) 30498 (31) 29722 (43) 19001 (41) 586 (24) 1042 (49) 549 (48) -1060 (60) 45 (51) 172 (74) 
N(2) 18201 (32) 21442 (44) 28672 (45) 626 (26) 1074 (51) 681 (51) -1123 (63) 263 (54) - 9  (78) 
N(3) 16226 (32) 40558 (43) 52027 (42) 651 (27) 1020 (49) 606 (50) -1129 (62) 244 (54) 17 (76) 
N(4) 28336 (36) 49097 (45) 42341 (47) 785 (31) 1063 (54) 774 (54) - 1289 (71) 570 (61) --213 (84) 
C(1) 36638 (38) 34338 (54) 16257 (52) 605 (30) 1118 (60) 590 (61) -1069 (74) 167 (64) 323 (94) 
C(2) 41209 (40) 26831 (59) 3905 (57) 607 (32) 1258 (67) 722 (65) - 1074 (79) 264 (67) 313 (102) 
C(3) 37790 (40) 17645 (59) -692  (52) 630 (31) 1372 (69) 451 (57) -1150 (80) 257 (63) 206 (99) 
C(4) 31116 (40) 19417 (56) 8691 (52) 673 (33) 1183 (63) 493 (57) - 1146 (79) 269 (64) 44 (95) 
C(5) 26079 (41) 12216 (58) 7994 (55) 682 (34) 1235 (66) 583 (62) -1211 (82) 106 (67) 45 (97) 
C(6) 20119 (42) 12991 (58) 17086 (53) 740 (35) 1279 (67) 487 (57) - 1390 (85) 159 (67) 27 (97) 
C(7) 14785 (44) 5197 (60) 15653 (56) 770 (37) 1316 (70) 638 (65) -1439 (88) 180 (72) 61 (103) 
C(8) 10157 (43) 8597 (64) 26767 (59) 688 (35) 1480 (76) 751 (69) -1351 (90) 51 (73) 360 (113) 
C(9) 12279 (39) 18895 (56) 35043 (56) 606 (30) 1200 (64) 791 (66) - 1249 (77) 352 (66) 127 (99) 
C(10) 8648 (41) 25405 (59) 46985 (57) 639 (33) 1280 (68) 743 (66) -1195 (81) 274 (69) 194 (103) 
C(11) 10365 (39) 35551 (57) 54999 (57) 581 (31) 1169 (64) 814 (69) -990  (76) 271 (68) 352 (102) 
C(12) 6292 (39) 42373 (55) 67656 (53) 600 (31) 1062 (60) 576 (61) -814  (72) 289 (64) 231 (94) 
C(13) 9841 (43) 51297 (58) 72277 (59) 681 (34) 1132 (64) 736 (66) -935 (79) 361 (71) 278 (101) 
C(14) 16080 (41) 50120 (53) 62515 (53) 714 (35) 983 (59) 534 (59) -976  (77) 359 (68) -123 (92) 
C(15) 21277 (48) 57379 (62) 63525 (56) 942 (44) 1365 (75) 539 (62) - 1600 (100) 483 (78) -403 (104) 
C(16) 26944 (48) 56929 (61) 54230 (57) 952 (43) 1274 (68) 597 (64) - 1654 (95) 360 (77) -211 (101) 
C(17) 32442 (50) 64604 (69) 55791 (61) 921 (44) 1615 (84) 700 (71) -1725 (107) 305 (83) -104  (118) 
C(18) 36923 (49) 61314 (64) 44565 (60) 940 (44) 1385 (75) 734 (70) -1683 (101) 317 (82) - 9 8  (110) 
C(19) 34450 (43) 51366 (57) 35985 (55) 784 (36) 1214 (66) 682 (65) - 1510 (87) 185 (71) 237 (98) 
C(20) 38221 (44) 44683 (60) 24172 (58) 799 (38) 1309 (70) 755 (68) -1512 (91) 480 (76) - 5 6  (105) 
C(21) 48237 (47) 29126 (69) -2206 (63) 765 (39) 1561 (82) 819 (71) -1333 (98) 411 (80) 120 (120) 
C(22) 43638 (67) 41610 (86) -9315 (79) 1307 (68) 1931 (109) 1275 (105) -2142 (148) 629 (127) 676 (164) 
C(23) 40306 (46) 7453 (65) -13030 (58) 785 (39) 1469 (77) 578 (64) -1300 (94) 367 (74) 14 (110) 
C(24) 34095 (73) 14035 (86) -23914 (70) 1491 (77) 1848 (108) 643 (79) -1820 (155) - 1 4  (117) 187 (146) 
C(25) 14803 (54) -4844 (82) 4077 (65) 944 (47) 2151 (107) 858 (81) -2169 (127) 319 (91) -286  (143) 
C(26) 23451 (64) -19814 (87) 2872 (85) 1052 (59) 1878 (111) 1494 (112) -1728 (139) 388 (112) -504  (171) 
C(27) 3802 (49) 3125 (77) 30324 (64) 835 (42) 2076 (102) 903 (78) -2090 (117) 242 (85) 14 (137) 
C(28) 9547 (67) -9900 (96) 37243 (79) 1318 (68) 2696 (143) 1139 (98) -2995 (177) 79 (124) 861 (183) 
C(29) -583 (43) 39669 (64) 73967 (60) 666 (34) 1426 (75) 814 (71) -1162 (87) 606 (74) 102 (112) 
C(30) 4639 (53) 26480 (74) 80547 (71) 859 (43) 1617 (87) 1090 (87) - 1372 (105) 179 (93) 845 (137) 
C(31) 8213 (46) 60414 (68) 85240 (60) 715 (38) 1538 (81) 709 (70) -1118 (94) 489 (76) -101 (118) 
C(32) 15543 (55) 52491 (82) 95024 (68) 901 (48) 1946 (106) 756 (77) -1341 (121) 37 (91) - 8 6  (143) 
C(33) 33201 (54) 73709 (79) 68000 (74) 849 (45) 1782 (97) 1281 (98) -1648 (115) 110 (98) 309 (147) 
C(34) 24619 (69) 88383 (94) 69492 (93) 1114 (64) 2056 (123) 1662 (121) -1807 (151) 164 (132) 543 (189) 
C(35) 43408 (57) 66663 (77) 41249 (70) 1055 (52) 1781 (95) 945 (81) -1973 (124) 369 (97) - 1 5  (135) 
C(36) 38224 (75) 80343 (94) 36285 (97) 1319 (75) 2005 (125) 1859 (137) -1900 (165) 645 (153) 1105 (202) 
C(37) 35824 (49) 18879 (66) 42597 (69) 727 (39) 1308 (77) 1134 (87) -904  (92) - 8 6  (86) 680 (127) 

x y z B (/~2) x y z B (/~2) 
2646 (52) 632 (78) - 4 0  (71) 42 (17) H(291) -418 (60) 4838 (87) 8074 (80) 55 (20) 

417 (63) 2217 (92) 5000 (85) 59 (21) H(292) -506  (43) 3803 (63) 6714 (60) 23 (13) 
2066 (53) 6476 (79) 7195 (73) 42 (17) H(301) -152  (102) 2596 (148) 8457 (134) 129 (41) 
4345 (54) 4605 (78) 2063 (73) 42 (17) H(302) 920 (66) 2719 (96) 8771 (89) 64 (23) 
5296 (47) 2959 (69) 359 (65) 32 (14) H(303) 831 (71) 1831 (104) 7348 (95) 72 (25) 
5241 (44) 1978 (65) -755 (61) 26 (13) H(311) 840 (49) 6897 (72) 8432 (67) 35 (15) 
4779 (72) 4340 (104) - 1365 (95) 71 (25) H(312) 198 (51) 6428 (75) 8775 (69) 37 (16) 
3970 (54) 5111 (78) --266 (73) 43 (17) H(321) 1473 (61) 5873 (90) 10356 (82) 57 (20) 
3898 (69) 3932 (101) - 1600 (92) 69 (24) H(322) 2335 (55) 4857 (79) 9222 (74) 41 (17) 
4761 (51) 368 (74) -1478 (70) 38 (16) H(323) 1593 (52) 4217 (76) 9501 (70) 37 (17) 
3915 (52) -81  (76) -1139 (71) 40 (16) H(331) 3402 (57) 6913 (83) 7580 (78) 49 (18) 
3616 (52) 738 (76) -3223 (71) 39 (16) H(332) 3957 (43) 7363 (64) 6849 (61) 24 (13) 
3354 (70) 2379 (102) -2493 (93) 71 (24) H(341) 2693 (105) 9455 (150) 8015 (136) 120 (42) 
2725 (85) 1856 (124) -2063 (112) 96 (31) H(342) 1841 (66) 8778 (95) 6931 (89) 65 (22) 

842 (66) -549  (96) 341 (88) 63 (22) H(343) 2447 (50) 9310 (73) 6152 (68) 35 (15) 
1414 (56) - 163 (83) -469  (77) 46 (18) H(351) 4700 (56) 6818 (82) 4860 (77) 49 (18) 

170 (55) H(352) 4843 (48) 5900 (70) 3400 (65) 32 (14) 
73 (25) H(361) 4218 (75) 8389 (108) 3264 (98) 77 (27) 
46 (18) H(362) 3240 (80) 8934 (113) 4299 (106) 86 (29) 
58 (21) H(363) 3471 (79) 7823 (114) 2873 (103) 84 (28) 
41 (17) H(371) 3207 (97) 1622 (139) 4799 (125) 105 (37) 
78 (26) H(372) 3882 (108) 2310 (155) 4742 (143) 134 (43) 
82 (28) H(373) 4092 (64) 1320 (94) 3655 (87) 59 (21) 
47 (18) 

H(5) 
H(10) 
H(15) 
H(20) 
H(211) 
H(212) 
H(221) 
H(222) 
H(223) 
H(231) 
H(232) 
H(241) 
H(242) 
H(243) 
H(251) 
H(252) 
H(261) 
H(262) 
H(263) 
H(271) 
H(272) 
H(281) 
H(282) 
H(283) 

2370 (132) --2675 (187) --722 (167) 
2341 (71) --2526 (104) 1139 (94) 
3019 (56) --1978 (82) 359 (76) 

--128 (63) 987 (92) 3633 (85) 
110 (54) 50 (78) 2266 (74) 
465 (74) -1296 (106) 3945 (98) 

1259 (77) -739  (112) 4549 (102) 
1425 (56) --1676 (83) 3080 (77) 
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Table 2. Bond distances (A) and angles (°) with e.s.d.'s 
in parentheses 

Rh--C(37)  2.031 (6) C(11)-C(12) 1.455 (8) 
Rh N(1) 2.022 (5) C(13)-C(14) 1.456 (10) 
Rh- -N(2)  2.041 (6) C(16)-C(17) 1-466 (13) 
Rh N(3) 2.025 (5) C(18)-C(19) 1-470 (10) 
Rh.  N(4) 2.036 (6) C(2)--C(3) 1.361 (10) 
N(1)--C(1) 1.379 (9) C(7)--C(8) 1.352 (9) 
N(1)--C(4) 1-391 (7) C(12)-C(13) 1.352 (10) 
N(2)--C(6) 1.358 (7) Ct17)-C(18) 1.354 (10) 
N(2)--C(9) 1.375 ( 1 0 )  C(2)--C(21) 1.492 (12) 
N(3)--C(I 1) 1.380 ( 1 0 )  C(3)--C(23) 1.497 (8) 
N(3)--C(14) 1.375 (7) C(7)--C(25) 1.492 (10) 
N(4)--C(16) 1.363 (7) C(8)--C(27) 1.514 (13) 
N(4)--C(19) 1-380 ( 1 0 )  C(12)-C(29) 1.511 (11) 
C(4)--C(5) 1.365 ( 1 1 )  C(13)-C(31) 1-509 (8) 
C(5)--C(6) 1.387 ( 1 0 )  C(17)-C(33) 1.522 (10) 
C(9)--C(10) 1.365 (8) C(18)-C(35) 1.512 (14) 
C(10)-C(11) 1.392 (9) C(21)-C(22) 1.522" (11) 
C(14)-C(15) 1-390 ( 1 2 )  C(23)-C(24) 1.526" (10) 
C(15)-C(16) 1.385 ( 1 1 )  C(25)-C(26) 1.521" (9) 
C(19)-C(20) 1.361 (8) C(27)-C(28) 1.554" (12) 
C(20)-C(I) 1.392 (9) C(29)-C(30) 1.538" (10) 
C(1)--C(2) 1"459 (8) C(31)-C(32) 1"532" (9) 
C(3)--C(4) 1.450 (9) C(33)-C(34) 1.491" (10) 
C(6)--C(7) 1.455 ( 1 1 )  C(35)-C(36) 1.501" (12) 
C(8)--C(9) 1.453 (10) 

C(37)-Rh~N(1) 90.4 
C(37)-Rh--N(2) 93.1 
C(37)-Rh--N(3) 92.1 
C(37)-Rh--N(4) 90.2 
N(1)--Rh--N(2) 89.9 
N(2)--Rh--N(3) 89.8 
N(3)--Rh--N(4) 89-8 
N(4)--Rh--N(1) 90.3 
N(1)--Rh--N(3) 177.5 
N(2)--Rh--N(4) 176.7 
Rh--N(1)--C(1) 126-4 
Rh--N(1)--C(4) 127-2 
Rh--N(2)--C(6) 126.2 
Rh--N(2)--C(9) 126.2 
Rh--N(3)--C(11) 127.0 
Rh--N(3)--C(14) 127.2 
Rh--N(4)--C(I  6) 126.7 
Rh--N(4)--C(19) 125-5 
C(1)--N(1)--C(4) 105.8 
C(6)--N(2)--C(9) 107.6 
C(l 1)-N(3)--C(14) 105"8 
C(16)-N(4)--C(19) 107.5 
N(1)--C(1)--C(2) 110-2 
N(1)--C(4)--C(3) 110" 1 
N(2)--C(6)--C(7) 109.4 
N(2)--C(9)--C(8) 108-8 
N(3)--C(11)-C(12) 110.3 
N(3)--C(14)-C(13) 110.1 
N(4)--C(16)-C(17) 110.1 
N(4)--C(19)-C(18) 108"4 
N(1)--C(1)--C(20) 124.7 
N(1)--C(4)--C(5) 123"1 
N(2)--C(6)--C(5) 124"9 
N(2)--C(9)--C(10) 125"7 
N(3)--C(11)-C(10) 124.5 
N(3)--C(14)-C(15) 124.2 
N(4)--C(16)-C(15) 124.9 
N(4)--C(19)-C(20) 126.1 
C(20)-C(1)--C(2) 125.1 
C(5)--C(4)--C(3) 126.9 
C(5)--C(6)--C(7) 125.7 

(3) C(10)-C(9)--C(8) 125.5 (7) 
(3) C(10)-C(ll)-C(12) 125.2 (7) 
(3) C(15)-C(14)-C(13) 125.7 (5) 
(3) C(15)-C(16)-Ct17) 125.1 (6) 
(2) C(20)-C(19)-C(18) 125.3 (7) 
(2) C(4)--C(5)--C(6) 128.4 (5) 
(2) C(9)--C(10)-C(ll) 126.7 (7) 
(2) C(14)-C(15)-C(16) 126.9 (6) 
(2) C(19)-C(20)-C(1) 126-6 (8) 
(2) C(1)--C(2)--C(3) 106.8 (6) 
(4) C(4)--C(3)--C(2) 107.1 (5) 
(4) C(6)--C(7)--C(8) 106.9 (6) 
(4) C(9)--C(8)--C(7) 107.2 (7) 
(4) C(11)-C(12)-C(13) 106.6 (6) 
(4) C(14)-C(13)-C(12) 107.2 (5) 
(4) C(16)-C(17)-C(18) 106-2 (6) 
(4) C(19)-C(18)-C(17) 107.8 (8) 
(4) C(1)--C(2)--C(21) 125-2 (6) 
(5) C(4)--C(3)--C(23) 125.2 (7) 
(6) C(6)--C(7)--C(25) 125-3 (7) 
(5) C(9)--C(8)--C(27) 124.7 (6) 
(6) C(11)-C(12)-C(29) 125.0 (6) 
(5) C(14)-C(13)-C(31) 124.9 (7) 
(6) C(16)-C(17)-C(33) 125-4 (7) 
(6) C(19)-C(18)-C(35) 125.3 (6) 
(5) C(3)--C(2)--C(21) 128.0 (5) 
(6) C(2)--C(3)--C(23) 127-7 (7) 
(6) C(8)--C(7)--C(25) 127.8 (8) 
(6) C(7)--C(8)--C(27) 128.0(6) 
(5) C(13)-C(12)-C(29) 128.4 (5) 
(5) C(12)-C(13)-C(31) 127.9 (7) 
(6) C(18)-C(17)-C(33) 128.3 (9) 
(7) C(17)-C(18)-C(35) 126.9 (7) 
(6) C(2)--C(21)-C(22) 115.0 (6) 
(6) C(3)--C(23)-C(24) 114.2 (5) 
(6) C(7)--C(25)-C(26) 114.7 (6) 
(8) C(8)--C(27)-C(28) 112.4 (7) 
(7) C(12)-C(29)-C(30) 113.4 (5) 
(7) C(13)-C(31)-C(32) 113.4 (5) 
(5) C(17)-C(.33)-C(34) 110-4 (7) 
(5) C(18)-C(35)-C(36) 114.7 (7) 

* Corrected for riding motion. 

is in good agreement with that (2.038 A) in the octa- 
hedral Rh(II l ) -porphyrin  (Hanson,  Goute rman  & 
Hanson,  1973). Closer examinat ion shows that the two 
adjacent R h - N  distances differ slightly from each 
other. A similar difference has also been observed in 
the octahedral Rh( l l l ) -porphyr in  mentioned above. 
The bond distances and angles in the porphyrin  
moiety are close to those found in the other metallo- 

Fig. 2. The crystal structure of octaethylporphinato(methyl)- 
rhodium(Ill), viewed down the b axis. 

Fig. 3. Deviations (x 10 3 /~k) of the non-hydrogen atoms from 
the mean plane which is expressed by -0"4599X+0-8096Y 
-0.3649Z= 1.875 through the four nitrogen atoms (X, Y, 
and Z are in/~ along the directions, a, e* x a, and c*, respec- 
tively. The methyl carbon atom is 2.082 A from the plane). 
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porphyrins (see e.g. Collins, Scheidt & Hoard, 1972; 
Little & Ibers, 1974a). The conformations of the 
peripheral ethyl groups are also similar to those of 
other complexes with octaethylporphine (see e.g. Cul- 
len & Meyer, 1974; Takenaka, Sasada, Ogoshi, Omura 
& Yoshida, 1975). The molecules are packed in the 
crystal through van der Waals contacts between the 
aromatic planar parts and between the aliphatic 
groups (see Fig. 2). The two methylenic hydrogen 
atoms of the neighbouring molecule approach the 
rhodium atom on the opposite side of the methyl 
group, the R h . . . H  distances being 2.89 and 3.24 A. 
There are no abnormally short intermolecular con- 
tacts. 

Fig. 3 shows the deviations of atoms from the mean 
plane through the four nitrogen atoms. It should be 
noted that the deviation of Rh is only 0.051 A from the 
mean plane toward the apex. In the usual square 
pyramid of Co-, Zn-, and Fe-porphyrins (Scheidt, 
1974; Little & Ibers, 1974b; Dwyer, Madura & Scheidt, 
1974; Collins & Hoard, 1970; Spaulding, Eller, Ber- 
trand & Felton, 1974; Koenig, 1965; Hoard, Hamor, 
Hamor & Caughey, 1965; Hoffman, Collins, Day, 
Fleischer, Srivastava & Hoard, 1972; Hoard & Scheidt, 
1973), the metal deviation increases with the bond 
radius of the metal. If this relation were applicable to 
the present complex, the Rh atom would have a devia- 
tion of 0-23-0.37 .~. This is not the case and the small 
deviation observed suggests that the metal is substan- 
tially on the basal plane; the eight bond angles of Rh 
are all very close to 90 ° and the diagonal N - R h - N  
angles are near 180 ° . The present complex has, there- 
fore, a square pyramid different from those so far 
found. 

In the usual square pyramid of d6-metal complexes, 
the bond orbitals of metal have been considered to be 
dZsp 2 hybrids. In the present configuration, however, 
it seems that the apical bond of Rh consists of the 
essentially pure 4d22 orbital and the other four bonds 
are due to the square planar 4d5s5p2. * This is con- 
sistent with the fact that the Rh-C(methyl) distance 
(2.031 A) is considerably shorter than that (2.081 A) 
found in the usual square-pyramidal Rh(III) complex 
(Troughton & Skapski, 1968). 

In the process of forming an octahedron by adding 

* A similar argument has been put forward for the highly 
constrained molecule, in which the almost purepz orbital on an 
sp 2 hybridized carbon atom is forced to form a C-C bond 
(Wiberg, Burgmaier, Shen, La Placa, Hamilton & Newton, 
1972). 

a sixth ligand to the usual penta-coordinated com- 
plexes, it has been assumed that a square pyramid, in 
which the metal lies on the basal plane, is produced as 
an intermediate (Hoffmann, Chen, Elian, Rossi & 
Mingos, 1974). The present structure may be a model 
of such an intermediate. 

Part of this work was supported by The International 
Cooperative Science Programme of The Japan Society 
for the Promotion of Science, to which the authors'  
thanks are due. 
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