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Crystals of Pt( CH&( GHXH3AsCHKH2AsCH&H~)I 
are monoclinic with a = 17.008, b = 15.736, c = 
8.393 ii, 0 = lOl.V, space group P21/c, Z=4. The 
definifion of atomic parameters was by Fourier and 
least-squares analysis of 1976 independent reflections 
(MoKa, four circle diffractometry); convergence was 
to RI = 0.06 for the absorption corrected data. 

The mean Pt-C(mefhy1) bond length is 2.11 A, the 
Pt-As and Pt-I bond lengths being 2.455 and 2.771 A 
The trans-influence of the methyl group on the Pf-As 
and Pt-I bonds is shown to be ca. 0.1 A; the confor- 
mation of the chelate ring is a distorted envelope. 

Introduction 

During the course of their systematic studies of 
transitions metal-carbon bonds, Shaw and co-workers’ 

Table I. Pt(CH,),(C,H,CH,AsCHzCHxAsCH,C,Hs)I. 

have described oxidative addition reactions of [ PtMez- 
(rat-diars)] or [ PtMez(meso-diars)], (diars =C$HCHJ- 
AsCH$ZHZASCH~GH~); the complexes add methyl iodi- 
de stereospecifically but it was not initially clear 
what theconformation of the coordinated arsine was 
in the two adducts. An X-ray analysis provided clear 
information on the point but also allows some inte- 
resting conclusions on cis- and trans-influence in six 
coordinate complexes and on general conformational 
aspects of unsymmetrical coordinated diarsines. 

Experimental Section 

Pale yellow prisms from benzene-light petroleum 
were shown to be monoclinic by Weissenberg and pre- 
cession photographs (MoKa). A selected crystal of 
dimension 0.1 x0.4x0.3 mm was used for intensity 

(i) Heavy-atom parameters and their e.s.d’s (multiplied by 10’). The temperature factor is in the form 
exp[-(P,,h’+P~~k’+P~~12+28~~hk+2P~~h1+2P~~kl)] 

Pt 
I 
As(l) 
AS(~) 

2871(l) 23&, 
1638(l) -336( 1) 
2800(2) -1087( 1) 
1887(l) 729(l) 

398;(l) 
5428(2) 
2407(3) 
1637(3) 

(ii) Carbon-atom parameters and their e.s.d’s. 

C(1) 0.29x04( 19) 
C(2) 0.3749( 19) 
C(3) 0.3903( 17) 
C(4) 0.2535(18) 
C(5) O-2327( 16) 
C(6) 0.1948(16) 
C(7) 0.1350(14) 
C(8) 0.3758( 14) 
C(9) 0.3945( 15) 
C(l0) 0.4682( 17) 
C(11) 0.5214(19) 
C(l2) 0.5027(21) 
C(l3) 0.4329( 17) 
C( 14) 0.1038(14) 
C(l5) 0.0357( 16) 
C(16) -0.0232( 17) 
C(17) -0.0152(17) 
C(18) 0.0544( 16) 
C(19) 0.1154(17) 

PI1 
37(O) 
64(l) 
41(l) 
40(l) 

0.14&(21) 
-0.0270(21) 

0.0703 ( 18) 
-0.2151(18) 

0.1166(17) 
-0.0998( 16) 
-0.0301(15) 
-0.1360(15) 
-0.0973(15) 
-0.1096(19) 
-0.1617(19) 
-0.2039(21) 
-0.1922(17) 

0.1518(14) 
0.1246( 16) 
0.1849(18) 
0.2708( 18) 
0.2962(17) 
0.2365(17) 

P22 P P 
41(O) 11;;1, 2(;;) 
67(l) 193(3) O(1) 
31(l) 127(4) l(1) 
34(l) 117(4) O(1) 

0.525:(38) 
0.5919(38) 
0.3276(34) 
0.3425(35) 

-0.0282(31) 
0.0482(31) 
0.0652(27) 
0.1577(28) 
0.0267(29) 

-0.0199(34) 
0.0674(37) 
0.1914(40) 
0.2481(33) 
0.1798(27) 
0.2356(31) 
0.2524(34) 
0.2177(34) 
0.1570(32) 
0.1487(34) 

P 
11;;) 

P 
-271) 

59(l) 18(2) 
19(2) 7(2) 
150) W 

B 
5.1(7) 
6.8(7) 
5.5(6) 
6.7(6) 
5.6(5) 
5.0(5) 
4.6(4) 
4.1(5) 
3.8(5) 
5.7(6) 
6.0(6) 
7.2(8) 
5.6(6) 
4.0(4) 
5.6(5) 
6.2(6) 
5.8(6) 
5.3(5) 
5.9(6) 

(*) Present address: Centro de1 C.N.R., c/o Istituto di Chimica Fi- 
sica, Universita degli Studi di Milano. (I) A.1. Chewy and B.L. Shaw, /. Chem. Sot. (A), 3549 (1971). 
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Table II. (Continued) 

Tabio HI. Pt(CH,),(GHXH,AsCH~CH,AsCH,GH~)l. 

(i) Bond lengths (A) and their e.s.d’s. 

Platinum-ligand bonds: 

Pt-I 
Pt-As( 1) 
Pt-As(2) 
Pt-C( 1) 
Pt-Ci2) 
Pt-C(3) 

Arsenic-carbon bonds: 
As( 1)-C(4) 
As( 1 )-C(6) 
As(l)-C(8) 
AS(~)-C(5) 
AS(~)-C(7) 
AS(~)-C( 14) 

Carbon-carbon bonds: 

C(6)-C(7) 
C(8)-C(9) 
C(9)-C( 10) 
C(lO)-Cll) 
Gill)-C(12) 
C(12)-C(13) 
C( 13)-C(8) 
C(14)-C(15) 
C(15)-C(16) 
C(16)-C(17) 
C(17)-C(18) 
C(18)-C(19) 
C(19)-C(14) 

2.771(2) 
2.461(3) 
2.450(3) 
2.12(3) 
2.13(3) 
2.09(3) 

1.97(3) 
1.95(3) 
1.94(2) 
2.02(3) 
1.96(2) 
1.93(2) 

1.52(4) 
1.35(3) 
1.40(3) 
1.33(4) 
1.32(5) 
1.38(5) 
1.42(4) 
1.40(4) 
1.41(4) 
1.40(4) 
1.43(4) 
1.41(4) 
1.38(4) 

Mean value of the 
(c-c),.>1 
distance = 1.39 A 

(ii) Bond angles (degrees) and their e.s.d’s. 

I-Pt-As( 1) 89.9( 1) 
I-Pt-As(2) 89.9( 1) 
I-Pt-C( 1) 90.6(g) 
I-Pt-C(2) 91.4(9) 
I-Pt-C(3) 17 1.0(8) 
As( I)-Pt-As(2) 83.1(l) 
As( 1)-P&( 1) 177.3(8) 
As( 1 )-P&C(2) 92.7(9) 
As( I)-Pt-C(3) 95.6(8) 
As(Z)-Pt-C( 1) 94.3(9) 
As(2)-Pt-C(2) 175.6(g) 
As(2)-Pt-C(3) 97.9(8) 
C( I)-Pt-C(2) 90.0(12) 
C( I)-Pt-C(3) 84.3(12) 
C(2)-P&C(3) 81.3(12) 
Pt-As( 1)-C(4) 118.5(g) 
Pt-As( 1 )-C(6) 109.6(8) 
Pt-As( 1)-C(8) 115.1(7) 

Table Ill. (continued) 

Pt-As(2)-C(5) 
Pt-As(2)-C(7) 
Pt-As(2)-C(14) 
C(4)-As( 1 )-C(6) 
C(4)_As(l)-C(8) 
C(6)-As(l>C(8) 
C(5)-AS(~)-C(7) 
C(5)-AS(~)-C(14) 
C(7)-AS(~)-C(14) 
As( 1)X(6)-C(7) 
AS(~)-C(7)-C(6) 
(C-C-C),.,1 

116.5(8) 
105.4(7) 
123.3(7) 
103.0(12) 
104.3(11) 
104.9(11) 
99.2( 10) 

103.7( 10) 
105.6( 10) 
112.1(17) 
111.8(17) 
120.0(30) mean value 

measurements, the unit cell parameters being determi- 
ned from four circle setting of 12 reflections (MoKa 
I= 0.7107 A). The unit cell is u = 17.008(6), b = 
15.736(5), c = 8.393(3) A, fi = 101.37(3)“;* For 
PtIAs&9HB: M = 729.3, U = 2202 A’, D, = 
2.183 g . cmm3 (flotation), Z = 4, D, = 2.190 g . crnm3, 
F(000) = 1360. The absorption coefficient p.(Mo- 
Ku) = 111.7 cm-‘. The systematic absences {hOl{ 
for 1 = 2n+ 1 and {OkO{ for k = 2n+ 1 establish 
the space group P21/c. 

Intensity measurements were based on an w-28 scan 
routine, background measurements at each extremity 
of a scan being made with stationary crystal and coun- 
ter. Each background count was over 25 or 50 se- 
conds, each peak count being accumulated over 50 
steps of 0.01’ with 1 (or 2) second counts respectively 
at each step. 

Of the 3876 independent reflections measured (4”< 
20 d 50”), 1998 were judged to be significant (I > 3.0. 
o(I)). These were corrected for geometrical effects 
and, using the method of Wells, for absorption. Sta- 
bility of the crystal and of the instrument was moni- 
tored by following the intensities of 3 reference re- 
flections every 100 reflections. 

The platinum, iodine and arsenic atoms were ob- 
tained, after some difficulties, from a Patterson syn- 
thesis after which the structure determination was 
based on a straightforward application of the differen- 
ce Fourier method. Initial refinement of atomic para- 

(*) Here as elsewhere, the figures in parentheses refer to the 
e.s.d’s of the observation referred IO the last signllicanl figure. 
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meters was via block-diagonal least-squares methods 
but refinement of atomic positions, anisotropic tem- 
perature factors for the platinum, iodine and arsenic 
atoms and isotropic temperature factors for the re- 
maining non-hydrogen atoms was completed by three 
full-matrix least-squares cycles. 22 reflections, appa- 
rently suffering from extinction effects, were excluded 
from these terminal cycles and convergence was to 
RI = 0.06 and RI = 0.08. The weighting scheme 
was w = (55.03-0.61 . ! Fobs 1 + 0.005 . 1 Fobs 12)-1 and 
was obtained from a least-squares fit of (I Fo&jFEa$* 
as a function of ! Fobs 1. In the structure factor cal- 
culations, the atomic scattering factors of Cromer and 
Wabe? were used for platinum, iodine, arsenic and 
carbon atoms. 

Atomic parameters and their e.s.d’s are listed in 
Table I, observed and calculated structure factors 
being collected in Table II. Atom numbering and 
some important intramolecular bond lengths and bond 
angles are shown in Figure 1, a more complete listing 
of molecular parameters forming Table III. 

Figure 1. Pt(CH,),(CsHsCH,AsCH>CHzAsCH,C~H~)L 
Numbering of atoms and some bond lengths and bond angles. 
The molecule is viewed along the c axis. 

Discussion 

Two general features of the molecular geometry 
deserve emphasis. 

(i) The metal-ligund bond lengths. There seem to 
be remarkably few (if any) really accurate measure- 
ments of the platinum(IV)-iodine bond length. In di- 
iodo-di-(o-phenylenebis (dimethylarsine)) platinum(II)3 
the platinum-arsenic and platinum-iodine bond 
lengths are 2.38A and 3.50 A respectively; the latter 
value is obviously not comparable with the present 

(2) D.T. Cramer and I.T. Waber. Acfu Crysr.. 18. 104 (1965). 
(3) N.C. Stephenson, /. lnorg. Nucl. Chum, 24, 791 (1962). 

result, the bond being tssentially “ionic” in the pla- 
tinum( I I) complex. The covalent radii of arsenic, 
platinum(I1) and iodine atoms are cu. I .20, 1.30 and 
1.33 A respectively; the platinum-carbon bond lengths 
are thus close to the sum of covalent radii (2.07 A) 
and the mean value of 2.11 A is not significantly dif- 
ferent from those found in acetylacetonyl-2,2’-bipyri- 
dyltrimethylplatinum(IV)’ (2.05 A), in salicylaldehyda- 
totrimethylplatinum(IV)5 (2.03 A), or indeed, the pla- 
tinum(II)-carbon bond length of 2.11 A in the bis- 
acetylacetonatochloroplatinate(I1) anion.6 That the 
platinum-arsenic bond length is also close to the sum 
of covalent radii is fortuitous; it is a general observa- 
tion that the metal-arsenic and metal-phosphorus bond 
lengths are normally 0.10-0.15 8, shorter than the sum 
of covalent radii in the absence of strong truns-influen- 
cing ligands. Whatever the reason for the “normal” 
foreshortening of metal-arsenic bonds, it is offset in 
the present structure by the lengthening of the bonds 
trnrzs to methyl groups. Elsewhere we have estimat- 
cd the trans-influence of a c-bonded carbon atom in 
planar and octahedral complexes as approximately 
0.1 A. This is essentially the difference between the 
sum of the platinum and iodine covalent radii (2.63 
A) and the observed value. 

(ii) The chelate ring geometry and the conjorma- 
tion of substituents. The chelate ring has a distorted 
envelope conformation. The mean plane containing 
Pt, As(l), As(2), C(1) and C(2) atoms has direction 
cosines 0.8376, 0.3252, -0.5955 referred to the cry- 
stallographic axes a, b, and c; the r.m.s. deviation of 
these atoms from the plane is 0.01 A. The C(6) atom 
is displaced ,-0.21 A from the plane, C(7) being -0.79 
A (both are bent towards the iodine atom). The two 
methyl carbon atoms C(4) and C(5) are displaced 
-1.43 8, and 1.82 8, respectively, the phenyl carbon 
atoms C(8) and C( 14) having equivalent displace- 
ments of 1.64 A and -0.88 A so that the dl form of 
the complex is established as (I), the meso form 
as (11): 

1 I 

Me 

ri7 

jPh AS 
j %le Me PMe rt7 

rph 

(1) (11) 
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