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The reactions of some organoiodides with isonieric cis-bis( tolyl)bis(pyridine)platinum(lI) were investigated. Tn a11 of tlic 
reactions a t  least one tolyl group was displaced and this displacement was usually acconipanied by an additioii of thcs  
organoiodide resulting in a platinum(I\‘) compound. The  reaction of allyl iodide with either the o-tolyl or p-tolyl tleriv- 
ative produced the identical compound (GH,Nh€’t( CBH&(T:)?, apparently a six-coordinated platinum( I\‘) complex. T I I C  
ultraviolet spectrum of this compound indicates the presence of the triiodide ion and the nmr spectrum of the allyl group 
favors a u-bonded configuration. 

The reactions of methyl iodide with platinum(I1) 
compounds containing coordinately bound ligands 
such as triphenylphosphine, pyridine, and l,5-cyclo- 
octadiene, and u-bound groups such as methyl or o- 
tolyl have been previously reported.2b3 In the present 
study we have extended this investigation to include 
the reactions of the isomeric cis-bis(tolyl)bis(pyridine) - 
platinum(I1) compounds with ethyl iodide, propyl 
iodide, allyl iodide, and iodobenzene. 

Experimental Section 
Synthetic Procedures.-The o-tolyl and p-tolyl derivatives 

of the type cis-(C5HiS)?Pt(CeH4CH3)z were prepared by pre- 
viously described  procedure^.^ 

The reactions of the organoiodides and the o-tolyl and p-tolyl 
derivatives were carried out according to the following procedure. 
X 0.3-g (0.561-mmole) sample of the tolyl derivative was mixed 
with 7.0 mi of the organoiodide in a heavy-walled glass tube 
equipped with a constriction at the top of the tube. The tube 
was sealed off and stored for 6 days a t  the temperature shown 
in Table I.  The  product was isolated by filtration and the 
solid crystalline residue was washed with methylene chloride. 
The  low solubility of the products prevented effective recrystal- 
lization and the analyses reported in Table I are for the as %solated 
product. The yields ranged from 60 to 8074 of the  theoretical 
amounts. 

Physical Measurements .-The infrared spectra of the prod- 
ucts were observed over the range 700-4000 cm-’ in potassium 
bromide pressed disks and mineral oil mulls. 

The proton nmr spectra were observed with a S‘arian 8-60  
instrument equipped with a \ ‘ a r b  time-averaging computer. 
The samples were dissolved in deuterated dimethyl sulfoxide or 
tetramethylene sulfone (sulfolane). Tetramethylsilane was used 
as an internal standard. 

The  ultraviolet spectral data reported were obtained from 
M solutions in ethylene chloride. 

Results and Discussion 
The synthetic results are summarized in the follow- 

ing series of equations. In all of the reactions ex- 
amined a t  least one of the tolyl groups was displaced by 
the organoiodide and the displacement reaction was 
accompanied by an addition reaction in the examples 
involving allyl or alkyl iodides. 

(1) T o  whom inquiries should be addressed a t  Wisconsin State Univer- 
sity. 

( 2 )  J. Chat t  and B. L. Shaw, J .  Chem. Soc., 705 (1959). 
(3) C. R. Kistner, J. H.  Hutchinson, J. R. Doyle, and J. C. Stoi-lie, I i iorg .  

Clam.,  2, 1255 (1963). 

(CjHiK)2Pt(P-CH:iCsH~)~ + C S H ~ I  ---+ 
(CaHaS)nI’t( CxHj)y( I J ) ?  

(C:,H:,S)Jl’t(o-CHaCfiH4)g + CGHsI --f 
( CsHah- )a P t ( 0- CH sCaH ,t ) I 

The reactions involving allyl iodide are of special 
interest in view of the ability of the allyl group to 
form either T -  or u-bonded derivatives with certain 
transition metals4 

In contrast to the behavior of palladium which forms 
numerous 7r-allyl derivatives, only a few allyl deriva- 
tives have been reported for 

The reaction of allyl iodide with either the o-tolyl 
or 9-tolyl derivative of bis(tolyl)bis(pyridine)platinum- 
(11) produced the identical compound, (CjHjN)pPt- 
(C3H&(Iaj3. The ultraviolet spectrum of the product 
displayed absorption maxima a t  295 and 365 mp 
indicative of the triiodide ion,s and a suspension of the 
compound in a mixture of 6 L%7 hydrochloric acid and 
carbon tetrachloride slowly liberated elementary iodine. 

The compound [ (CsH5)sP]2Pt(CH3)133 was reinvesti- 
gated and the ultraviolet absorption maxima a t  295 
and 365 mp mere observed. This evidence indicates 
that this compound is a platinum(I1) triiodide complex 
rather than a platinum(1V) compound as previously 
reported 

The intense absorption bands associated with the 
coordindted pyridine in (CjHjN)?Pt(C3H5)3(Ia)? pre- 
clude the assignment of specific absorptions to the allyl 
group in the carbon-carbon double bond stretching 
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Product 
Bis(triiod0) bis(ally1) bis(pyridine)- 

platinum(1V) 

Diiodo (ethyl) -0-tolylbis (pyridine) - 

Iodo(o-tolyl) his(pyridine)- 

Diiodo(ethy1)-p-tolylbis (pyridine) - 

Diiodo(n-propyl)-o-tolylbis (pyr- 

platinum(1V) 

platinum(I1) 

platinum(1V) 

TABLE I 
PROPERTIES AND ANALYSES OB T’KOUUCTS 

Reac- 
tion , -_ Analyses, 70----- 
temp, -C-- ----H-- -N---Pt-- Decompn 

Formula OC Calcd Found Calcd Found Calcd Found Calcd Found temp, OC Color and form 
(CsH6N)zPt(CSHs)z- 25 16.05 15.96 1 . 6 7  1 .73  2 .34  2.34 16.31 16.76 228 melts Red platelets 

(1a)r and 
decomposes 

(CsH6N)zPtIz(CzHs)- 25 31.38 32.25 3 .04  3.30 3 .88  3 .95  26.82 27.27 131-137 Yellow needles 
(C7H7) 

Red needles 

Yellow needles 

Yellow needles 

(CsHsN)zPtI(CiH7) 25 35.79 36.21 2.99 2 .94  4.90 5.03 34.09 33.08 167 

(CsHsN)nPtIz(CnHs)- 25 31.38 31.88 3.04 3.36 3 .88  . . .  26.82 26.49 147 

(CsHaN)zPtIz(CaH?)- 50 32.19 32.61 3.22 3 .17  3 .78  . . .  26.26 26.30 134 
(C7H7) 

idine) platinum(1V) (C7H7) 

region or in the regions previously assigned to the car- 
bon-carbon stretching frequency in r-bonded allyl 
g r o ~ p s . ~ - l ~  

The pmr spectrum in either tetramethylene sulfone 
or deuterated dimethyl sulfoxide consists of two sets of 
resonance bands attributable to the coordinated pyr- 
idine and the allyl group (relative ratio 1 : I). The 
coordinated pyridine has a complex AB2Cz pattern 
centered a t  r 1.61 and similar to the pattern found in 
cis-(C6HjN)ZPtC1Z and the recently discussed12 trans- 
(CjH6N)aPtC12 except for a shift of all signals to lower T 
values. A detailed analysis of this portion of the 
spectrum was not attempted. The allyl portion of the 
spectrum appears to be a complex ABCXz pattern in 
deuterated dimethyl sulfoxide (Figure 1) and tetra- 
methylene sulfone (Figure 2). A similar pattern has 
been reportedI3 for allyl iodide in which the a: protons 
appear as a well-resolved doublet (T 6.13), the /3 proton 
appears as a complex band of a t  least 12 lines centered 
a t  T 4.07, and the y protons appear as a pair of over- 
lapping doublets ( T  4.85 and 4.95). In our compound 
the /3 proton appears as a broad, poorly resolved band 
centered a t  T 4.09, and the bands associated with the 
a: and y protons overlap to yield an asymmetric triplet 
(T  4.64, 4.86, and 4.95) when dissolved in deuterated 
dimethyl sulfoxide (Figure 1). In tetramethylene 
sulfone (Figure 2 )  the ,&proton band appears as a broad 
band centered a t  r 3.91, and the a: and y protons over- 
lap to yield a complex four-line pattern ( T  4.35, 4.53, 
4.70, and 4.80). In both solvents the relative ratio 
of the p protons to the combined a and y protons was 
1 : 4. The similarity of the patterns and the r values in 
both a strongly coordinating solvent and a weakly co- 
ordinating solvent indicate that the so-called “ r - u  
interconversion” found in palladium-allyl compounds14 
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Figure l,-Allyl resonance from (CeHeN)nPt( C3Ha)d In)n in 
deuterated dimethyl sulfoxide a t  25”. 

I 4 - r ;  
Figure 2:--Allyl resonance from (C;HaN)nPt( CaHj)p( 1 3 ) 2  in tetra- 

methylene sulfone a t  25‘. 

did not occur in this platinum-allyl derivative. The 
platinum-allyl derivative was recovered unchanged 
from solutions in deuterated dimethyl sulfoxide or tetra- 
methylen e sulfone. 

The pattern and chemical shifts associated with the 
protons of the allyl group favor a u-bonded configura- 
tion and, coupled with the presence of the triiodide ion, 
indicate a normal six-coordinated platinum(1V) com- 
plex. 
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