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Abstract 

Propene complexes, cis-[PtCl,(PRa)($-C3H6)], 
are formed quickly and in good yield by the reaction 
of [Pt(n3-C,Hs)Cl(PR,)] with HCl. They are pro- 
posed as a preferred starting material in a general 
synthesis of alkene complexes, cis-[PtC1,(PR3)(n2- 
alkene)] . 

Introduction 

Allylplatinum(I1) complexes usually react with 
HCl to form propene which is then released from the 
molecule. For example, bis(n3-allyl)platinum(II) 
reacts to form tetrameric allylplatinum(I1) chloride 
and liberate propene according to eqn. (1) [l]. The 

LjX 

‘&+ 4 HC’ 
- [(CH,=CHCH,)PtCi), + LCH&H=CH, (1) 

resulting tetramer, which is insoluble in most 
solvents, does not react further with HCl. The 
cationic complex, [Pt(T3-C,H,)(PPh,),] +Cl-, also 
reacts with HCl to liberate propene (eqn. 2) [2]. On 

Cl Cl 

Cl- + HCI- ‘Pt’ 
/\ 

+ CH$H=CHZ (2) 

PPh, PPh3 

the other hand, bis(~3-2-methylallyl)-~dichlorodipal- 
ladium(I1) has been reported to react with HCl in 
ether to form the very labile bis(n2-2-methyl propene) 
complex [3] (eqn. 3) but an attempt to repeat the 
work failed [4]. 

*Author to whom correspondence should be addressed. 

Scheme 2 outlines an improved synthetic proce- 
dure starting with K2PtC14. This procedure yields the 
cis-propene complex rather than the ethylene 
complex; however, the propene is readily displaced 
by other alkenes. For example, the known complex 
[12], cis-[PtCl,(PMe,Ph)(n’-CH2=CHCH20H)], is 
obtained in 88% yield from cis-[PtC12(PMe,Ph)($- 
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We wish to report at this time that [Pt(773-C3Hs)- 
Cl(PR,)] reacts readily with HCl to form cis- 

WW’Wr12-Wd in excellent yield and that 
this reaction can form the basis for an improved 
general synthesis of cisdichloro(n2-alkene)(phos- 
phine)platinum(II) complexes. 

Discussion 

The standard literature procedure for the prepara- 
tion of cis-dichloro(n2-alkene)(phosphine)platinum(II) 
complexes involves the cleavage of chloro-bridged 
dimers by ethylene [S, 61. These reactions are 
generally slow, and the preparations of the chloro- 
bridged dimers are tedious (Scheme 1 outlines the 
standard procedure). 
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Scheme 2. 

CH,=CHCH3)]. The propene complex thus serves as 
a convenient starting material for the preparation of 
other complexes [6]. 

Table I contains yield and analytical data for 
several complexes prepared by the new procedure. 
Yields are 87 percent or better for all of the com- 
plexes except for that of P(n-Bu)J. The low yield 
with P(n-Bu)J may be significant and could indicate 
either steric or electronic problems in this complex. 
Since [(CH,=CHCH,)PtC114 reacts readily with P(n- 
Bu),, the problem with the synthesis appears to be 
the final step (eqn. 5). We have observed that when 

,/X_ CH,== CHCH3 

Pt + HCI - 
/ \ 

Cl-Pt-PR, (5) 

Cl PR3 Cl 

R = tButy1, reaction (5) fails completely. We, there- 
fore, suggest that the steric requirements of the phos- 
phine ligand may play a significant role in deter- 
mining the yields in reaction (5) [the cone angle of 
P(t-Bu), is 182 + 21 [ 141. This conclusion is tentative 
at this time and is based on the assumption that the 
reaction is initiated by protonation at platinum. 

The stereochemistry of the square planar com- 
plexes was assigned using IR spectroscopy, and the 
results are included in Table I. The 200 MHz ‘H-nmr 
spectra of the complexes prepared are as required for 
the proposed structures. The spectra of the PMe,Ph 
and PPhJ complexes are known [ 151 and our results 
for these complexes are in good agreement with the 
earlier work. Table II summarizes the nmr results. 

Experimental 

Reactions were conducted in an atmosphere of 
pre-purified nitrogen. Carbon and hydrogen analyses 
were performed locally on a Perkin-Elmer Model 
240C Elemental Analyzer. ‘H nmr spectra were ob- 
tained on a Nicolet Model NT-200 in CDCls. IR 
spectra were obtaind on a Perkin-Elmer Model 683 
Spectrometer as Nujol mulls on CsI plates. The com- 
plexes, [Pt($-C,H,)Cl(PR,)], were prepared 
according to the literature [l] in essentially quantita- 
tive yield. 

Preparation of cis-[PtCI,(PR3)(CH2=CHCH3)] (PR,= 
PPh3, PPh,Me, PPhMe2, PBu3) 

In a typical reaction, [P~(Q~-C~H~)C~(PR~) [l] 
(0.5 g) was dissolved in acetone (3 ml). Cont. HCl 
(1 ml) was added; the solution was stirred for S-10 
minutes, and water (15 ml) was added to precipitate 
the propene complex which was filtered, washed with 
water and dried in vacua. In the case of PBu3 the 
product was washed with ether after the initial 
drying. 

Preparation of cis-[PtCl,P(OPh)3(CH2=CHCH3)] 
In a typical reaction, [Pt(03-C3H5)P(OPh)3C1] (1 .O 

g, 1.7 mmol) was allowed to react with dry HCl 
saturated CHzClz (10 ml). After 5 min. the volume 
of the reaction mixture was reduced to 4 ml in 
vacua. The white propene complex was obtained 
upon addition of hexane (10 ml) and was iso- 
lated, washed with additional hexane and dried in 
vacua. 

TABLE I. Yield, Analytical and IR Results. 

cis-[PtCl,(PR3)(q2C3H6)1 % Yield Color M.P. (“C) Analysis (CalcdJFound) v(Pt-Cl)b 

% c %I1 
(cm-’ ) 

PPh3 91 white 175-80 d. 44.22143.98 3.7113.62 296s, 328s 

PPh2Me 98 white 150-5 d. 31.81/31.91 3.1713.84 299s, 323s 

PPhMe2 81 white 133-38 d. 29.61129.3 3.8413.82 291s, 329s 

P(n-Bu)3 43a white 87-90 d. 35.3135.12 6.5216.69 28ls, 326s 

p(oc61I5)3 90 white 84-87 40.79/40.53 3.4213.31 3OOs, 338s 

a [Pt(q3C3Hs)Cl(PBu3)] intermediate not isolated; therefore yield is based on [(CH2CHCH2)PtC1]4. Other yields calculated for 
reaction (5). b Spectra observed as Nujol mulls on CsI plates. 



Synthesis of cis-[PtCr2(PRJ(q2-Cfld] 

TABLE II. 200 MHz ‘H-nmr Results for cis-[PtC1,(PR3)(a2C3H6)1. 

11 

PR3 Chemical Shifts (6 vs. TMS)a J(Pt-H)/Hz J(H-H)/Hz 

a b Cb CH3 a b CH3 a-c b-c c-CH3 

PPh3 4.38 3.58 4.4 1.93 63b 66b 44 c c c 
PPhzMe 4.35 3.40 4.4 1.93 60b 66b 46 c c c 
PPhMez 4.32 3.71 4.5 1.86 62b 66b 48 c c c 

P(n-Bu)s 4.44 3.96 4.8 1.98 65 75 46 13.7 7.1 6.0 
P(OPh)s 4.57 4.44 5.4 1.70 60 71 48 14.1 7.7 6.2 

aProtons labeled Hb, ,Hc 9 P . s ectra observed in CDCls. 

Ha 
,c=c\ ; 

CH3 

bValues estimated from broad signals. CNot observed. 

Preparation of cis-[PtClz(CH,=CHCHzOH)(PPhMe2)l 
from cis-[PtCl,(CH,=CHCH,)(PPhMe,)j 

In a typical reaction, cis-[PtCl,(CH,=CHCH,)- 
(PPhMea)] (0.45 g, 1 .O mmol) was refluxed with ally1 
alcohol (2 ml, 29 mmol) in methylene chloride 
(2 ml) for 20 minutes. The reaction mixture was 
then cooled to room temperature and the solvent 
was removed in vacua. Ethyl ether (3 ml) was then 
added, and the mixture was cooled to -78’ to crys- 
tallize cis-[PtCl,(CH,=CHCH,OH)(PPhMe,)] which 
was isolated by filtration, washed with ether and 
dried in vacua (0.41 g, 88%). Anal. calcd. for 
CIIH1,C120PPt: C = 28.58; H = 3.71%. Found: C = 
28.73; H = 3.82%. 
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