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Abstract 

Platinum(IV) complexes containing a c&-hydridohydrocarbyl arrangement have been obtained selectively on reaction of 
halotrimethylsilanes with bis(hydrocarbyl)(N,N-chelate)platinum(II) complexes. Hydrocarbon reductive elimination can be 
observed subsequently in solution. 
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It is generally accepted [1] that the cleavage of the 
P t n - C  bond by protic acids occurs by a mechanism 
involving the oxidative addition of the electrophile to 
the metal, followed by the reductive elimination of 
hydrocarbon. A kinetic study, consistent with this 
mechanism has been also reported [2]. To the best of 
our knowledge a six-coordinate PtW-hydridohydrocar - 
byl intermediate has never been isolated, although 

s o m e  examples of Pt w hydrido complexes have been 
described [3]. 

By reaction of SiMe3X (X = CI or Br) with [PtR 2 
(dmphen) ]  ( d m p h e n  = 2 ,9 -d imethy l - l ,10-phenan-  
throline; R = Me, or 4-MeOC6H 4) in wet ace tone /  
diethyl ether, fairly stable Pt tv complexes, formally 
deriving by HX oxidative addition [4], were isolated in 
good yield as white precipitates. Generally, the water 
content in the reagent-grade commercial solvents was 
sufficient to ensure complete hydrolysis of the halosi- 
lanes, yielding electrophilic HX. 

[PtR2(dmphen)]  + SiMe3X + H 2 0  

= [P t (H)XR2(dmphen) ]  + SiMe3OH 
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The presence of a P t - H  bond in the products is 
indicated by a medium absorption band in the IR 
spectrum at ca. 2300 cm -1, and a singlet in the 1H 
NMR spectrum at ca. - 2 2  6 (JPtH ca. 1400 Hz). In 
principle, four different stereochemical arrangements 
are possible, as indicated below for [Pt(H)XMe2- 
(dmphen)] (X = C1 or Br; 1, 2). 
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The type I structure is commonly observed [5] as the 
result of a trans addition in the reaction of elec- 
trophiles to cis-[PtR2L2]. In our case, however, the 
non-equivalence of the two halves of the symmetric 
dmphen and of the two Pt-bound methyl groups in the 
~H NMR spectrum rules out this geometry, as well as 
II. The large value of the P t - H  coupling constant for 
the hydride is considered diagnostic [3b] for a hydride 
trans to a pttV-bound nitrogen, favours structure IV 
over structure IIl. 

This stereochemical arrangement could be a conse- 
quence of the steric demands of the dmphen [6]. The 
1H NMR spectrum of the mother  liquor when the 
solvent was acetone-d 6 showed no evidence for plat- 
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inum hydr ide  species  o the r  than  the p r e c i p i t a t e d  p rod -  
uct. 

Complexes  1 and  2 a re  s table  in the  solid s tate ,  but  
a reduc t ive  e l imina t ion  process  c o m p l e t e  a f te r  2 h, 
t akes  p lace  in ch lo ro fo rm solut ion.  

[ P t ( H ) X M e 2 ( d m p h e n ) ]  = [ P t X M e ( d m p h e n ) ]  + C H  4 

T h e  a r y l h y d r i d o  c o m p l e x  [ P t ( H ) C I ( 4 - M e O -  
C6H4)2(dmphen) ]  (3) was i so la ted  only in the  solid 
s tate .  I ts  d e c o m p o s i t i o n  in solut ion,  to [PtCI(4- 
M e O C 6 H 4 ) ( d m p h e n ) ]  and  anisole ,  was fas ter  than  tha t  
of  the  methyl  der ivat ives ,  thus  p reven t ing  comple t e  
cha rac t e r i za t i on  by ~H N M R  spect roscopy.  

F u r t h e r  s tudies  on the  react iv i ty  of  these  hydr ido  
species  a re  cur ren t ly  in progress .  

1. Experimental details 

1.1. General  synthetic procedure  

To a suspens ion  of  red  [P tR2(dmphen) ]  [7] (0.1 
mmol )  in 2 ml of  1 : 1  d i e t h y l e t h e r / a c e t o n e ,  Me3SiX 
was a d d e d  in a slight excess (1 .1 :1  ra t io)  at  r oom 
t e m p e r a t u r e .  A f t e r  0.5 h st irr ing,  a whi te  sol id was 
s e p a r a t e d  by f i l t ra t ion,  washed  twice with die thyl  e ther ,  
and  dr ied .  Yie lds  were  5 0 - 6 0 %  [8]. 

1.2. Reduc t ive  el imination 

A 5 mg sample  of  the  hydr ido  complex  was dissolved 
in 0.5 ml of  CDC13. T h e  reduc t ive  e l imina t ion  of  the  
hyd roca rbon  was m o n i t o r e d  by I H N M R  spect roscopy.  
A d d i t i o n  of  d ie thyl  e the r  a f te r  the  r eac t ion  was com- 
p l e t e d  caused  crys ta l l iza t ion  of  yel low [P tXR(dmphen) ]  
[9] in quant i t ive  yield.  
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