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13C Nuclear Magnetic Resonance Spectra of the Complexes 
ci~-[PtMe,(XMezPh)~] (X = P or As) 
By A. J.  CHENEY, B. €3. 

(School of Chemistry, Tke 
Summary lSC and new lH n.m.r. data for the complexes 

cis-[PtMea(XMe,Ph),](X = P or As) are given including 
the first measurements of platinum-196-earbon-13 
coupling. 

RECENT papers1 have shown some of the potentialities of 
n.m.r. spectroscopy for the study of organo-transition 

metal complexes. We now report the first 1% n.m.r. 
studies on orgaao-platinum complexes including the first 
measurements of lJ(1"Pt-W). Data for the two com- 
plexes studied, cis-[ptplle,(XMe,Ph),] (X = P or As), are 
given in the Table. Some 1H n.m.r. data for these two 
complexes have been reported previou~Iy;a*~ we now have 
more accurate and also new 1H n.m.r. data, (Table). 

The data show that on replacing phosphorus by arsenic 
lJ(lVt-J"C) and aJ(lVt-H) increase and 1J(13C-H) (plati- 
num-methyl) decreases. The increased lJ(lsPt,'"c) pos- 
sibly reflects a greater platinuni-carbon bond strength since 
v(Pt-C) also increases in going from the dimethylphenyl- 
phosphine complex to the dimethylphenylaxsine complex ; 
536 and 523 cm-IL (for P) 545 and 535 cm-l (for As) .3 Coup- 
lings involving the methyl groups bonded to phosphorus or 
arsenic show the opposite trends to those bonded to plati- 
num : thus, on replacing phosphorus by arsenic, a J(1SPt-1°C) 
and 3J(1Tt-H) decrease and lJ(%H) increases (Table). 
In the complex cis- [PtMe,(PMe,Ph) a] a platinum-methyl 
carbon-13 nucleus is strongly coupled to one phosphorus 
but only weakly coupled to the other phosphorus and the 
couplings are opposite in sign. It is likely that the strong 
coupling is to the phosphorus in mutually truns-position 
since one invariably finds, in complexes of the platinum 
metals (M) with phosphines, that 2J(P-M-P) (trans) and 

t No reprints available. 
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aJ(P-M-H) (truns) are much larger and opposite in sign to 
a J(P-M-P) (cis)4 and SJ(P-M-H) (cis)s respectively. 

lSC (22.62 MHz) alad lH (90 MHz) .1c.m.r. data for the compkxes 
ciS-[PtMe,(XMe,Ph)J (X = P or As). J - v d w s  in Hz. Measured 
at ca.25' in  dichloromethane. The l% spectra were measured with 
random noise decoupling of the protons. 

1 J (  196 Pt-"c) .. .. 
S(PtUCH,)" . . .. 
'J(""Pt-"fP) * . .. 
iyP) b .. 
zJ(l~pt-C-lH) . . .. 
* J(aP-Pt-W) (trans)" . . 
aJ("P-Pt-W) (cis)" . . 
3J(slP-Pt-CPH) trans)c 

lJ(*lP-rscHs) . . .. 
G(XUCH1)' -.  .. 
*J(aP-GlH) .. 

2J(=P--Pt-=P) . . .. 

'J(SC-'H)*(€'t-CHJ . - 

3J(s'P-Pt4--1H) (&)" . . 
'J(lg'Pt-X-lsCHJ . 

S J (  196 Pt-X-C-lHj' .. 
'J(lSC-'H) (X-CHJ - 

X = P  
594 f 6 

-3.3 f 0-1 
1818.9 f 0.2 
f l l . 2  f 0.1 
132.0 f 092 
67.1 st: 0-1 
l M f 2  

9 f l  
8-2 f 0 2  
6.3 f W2 
32 f 1 
28 f 1 

7.7 f 0.1 
20.1 * 0.1 

-15.1 j= 0.1 

128.8 f 0.2 
ca. 0 

Relative to internal Me& b Relative 

X = AS 
6 8 6 f 6  

+3.0 f 0.1 - - 
126.9 0.2 
77-2 f 0.2 - - 
- - 
- 

20 f 1 
-10.6 f 0.1 

11.0 f 0.1 
_I 

133.9 f 0.2 - 
to external 85% 

HsP09. 
opposite. 

C The signs of the G&- and traws-coupling constants are 

The reduced coupling constant6 1K("VVC) for cis- 
[PtMe,(PMe,Ph),'J is 915 x lPcm-3, compared with 
lK(laaHg-l%) for WgMe,] of 1276 x loBocm4.7 

We thank the S.R.C. and Johnson Matthey Ltd for 

(Received, January lltlt, 1971 ; Cam. 052.) 
support. 

P. C. Lauterbur and R B. King, J.  Amer. Chem. Soc., 1965,87,3266; H. L. Retcofsky, E. N. Frankel, and H. S. Gutowsky, ibid., 
1966,88,2710; H. G. Preston and J. C. Davies, jun., ibid., p. 1585; R. G. Parker and J. D. Roberts, ibid., 1970,92, 743; R. Bramley, 
B. N. Figgis, and R. S. Nyholm, J. Chem. SOC. ( A ) ,  1967, 861; 0. A. Gansow and B. Y. Kimura, C b m .  Conrm., 1970, 1621; G. M. 
Bodner, B. N. Storhoff, D. Doddrell, and L. J. Todd, ibid., p. 1530; P. K. Burkert, H. P. Fritz, F. H. Kohler, and H. Rupp, J. Organo- 
metallic Chem., 1970,24, C59. 

J. D. Ruddick and B. L. Shaw, J. Chem. SOC. (A) ,  1969,2801. 
J. D. Ruddick and B. L. Shaw, J .  Chem. SOC. (A) ,  1969,2966. 
J. F. Nixon and A. Pidcock, Ann. Rev. N.M.R. S#ectroscqlby, 1969, 2, 345; F. B. Ogilvie, J. M. Jenkins, and J. G. Verkade, J. 

Amer. Chem. Soc., 1970,92,1916; A. Bright, B. E. Mann, C. Masters, B. L. Shaw, R. M. Slade, and R. E. Stainbank, J .  Chem. Soc. (A), 
in the press. 

A. P. Ginsberg, Tramition Metal Chew., 1966,1, 111; M. L. H. Green and D. J. Jones, Adv. Inorg. Chem. and Radiockem., 1965,7, 
136; B. E. Mann, C. Masters, and B. L. Shaw, Chem. Comm., 1970,846 and refs. therein. 

W. McFarlane, Quart. Rev., 1969.23, 187. 
F. 3. Weigert, 15. Winokur, and J. D. Roberts, J. Amer. Chem. Soc., 1968,90,566. 


