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Summary 

A general procedure, giving high yields for the synthesis of (Ph,P),Pt(CSR), 
complexes (R = C,H5, C(CH,)CH,, (CH,),C=CH, CH,OH, CH(OH)CH,, 
CH(OH)C,H5, CH,CH(OH)CH,, C(OH)(CH,)CH,, &H,,OH, C(OH)(CH3)CH2- 
CH3, CH,NHCH,, CH2NHCH2C6H5, CH,N(CH,),, CH,N(C,H,),) is reported_ 
On the basis of the low frequency IR spectra a frans structure is proposed for 
all complexes_ UV spectra are also reported_ 
- - - 

The methods of synthesis of platinum acetylides have been reviewed by 
Shaw et al. in their paper on bis(dimethylphenylphosphine)platinum acetylides 
formed from ethynylalcohols or ethers [l] _ They observed that few complexes 
containing functionally substituted acetylide ligands have been synthesized, 
and proposed three different methods, each of which offered advantages for a 
given class of substituted alkynes. 

The first method, which was previously used for the preparation of several 
acetylides of alkyl and aryl acetylenes [2,3] consists of a reaction of LJ%C!12 
(L = tertiary phosphine) with the sodio derivative of the acetylene in liquid 

ammonia. This method was useful for the synthesis of acetylides of several 
tertiary ethynyl alcohols and of two alkynyl ethers HCZCHIOR (R = Me or 
Ph) but failed to give good results with propargyl alcohol H(ZCCHZOH and 
with secondary alkynyl alcohols. 

The second method proposed by Shaw et al., which consists in a reaction at 
reflux in ethanol between cis-[PtCl,(PMe,Ph),] and HC=CR in the presence of 
hydrazine hydrate, gave good results for R = C6H5, p-tolyl, CH,OH, CH20Me, 
CH*OPh, but gave mixtures of products with tertiary ethynyl alcohols, which 
partly undergo dehydration under the conditions used. 

In the third method, analogous to the preceding one, concentrated aqueous 
ammonia was used instead of hydrazine hydrate. The method was successful 

(continued on p_ 104) 
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for the synthesis of complexes from unfunctionally substituted acetylenes. 
Secondary ethynyl alcohols did not give solid products with any of the pro- 
posed methods. 

In our earlier studies on the synthesis of bis(triphenylphosphine) platinum 
acetylides we used the first method for the synthesis of trans-(Ph3P)2PtC1 
(=CPh) and of cis- and trans-(Ph,P),Pt(CZCPh), [ 31, but this method gave 
mixtures of products with HGCC(OH)(CH,)CH,. 

Even under mild conditions dehydration of the tertiary alcoholic groups of 
the ethynyl alcohols cari occur during the synthesis of platinum complexes, and 
this led us to an enoneous interpretation of the structure of some complexes of 
2-methylbut-3-yn-2-01 141. The dehydration was discussed by us in a subsequent 
paper [ 51, in which for the preparation of trans-(Ph,P),Pt(eCC(OH)R,), 
complexes, we proposed a method starting from (Ph,),Pt(H(ZCC(OH)(R’)R*) 
and HC=CC(OH)R’R*. 

Now we have examined a new method of preparation of trans-(Ph,P),Pt(G 
CR)2 complexes of more general applicability. A similar method has been used 
by Sonogashira et al. [6] for the synthesis of bis(phosphine)palladium 
acetylides. 

Discussion of results 

The reaction procedure is very simple and avoids ail the practical difficulties 
required for the preparation of liquid ammonia and the sodio acetylides. cis- 
(PhsP)2PtC1, is suspended in NH(C,H,), containing a small amount of CuI (see 
Experimental) and the alkyne is added is small excess. The mixture is refluxed 
for a few minutes and the bis(acetylides) separate when the reaction mixtures are 
warmed to room temperature. The CuI exhibits a catalytic action and reduces 
the reaction time. The products obtained are shown in Table 1. Alsmost ail the 
complexes, including those derived from secondary ethynyl alcohols, were ob- 
tained in very high yields. However, propargyl alcohol gave a mixture of prod- 
ucts. The IR spectrum of the crude mixture revealed a band of medium-high 
intensity at 540 cm-‘, which suggested the presence of a bis(triphenylphos- 
phine)platinum complex of &-structure [ 5-7]_ After chromatography on a 
silica gel column with CHCIB as eluent, or after successive crystallizations from 
C,H6/C2H,0H a pure product was obtained, in the IR spectrum the band at 540 
cm-’ was absent. Probably a mixture of cis- and trans-(Ph,P),Pt(GCCH,OH), is 
obtained, but the cis complex isomerizes to the h-ans form in solution_ The 
other complexes showed no band at 540 + 5 cm-‘. The more bulky substi- 
tuents in the alkyne molecules favour direct formation of the trans complexes. 

The IR spectra of the acetylide complexes prepared from hydroxyacetylenes 
showed one or two v(OH) bands of various intensity and position as shown in 
Table 1. This is probably due to the existence in some cases of intermolecular 
hydrogen bonds, as suggested by Shaw et al. for similar complexes [l]. 

The UV spectra of the trans-bis(triphenylphosphine)platinum bisacetylides 
exhibit a maximum (in CHCl,) in the range 313-323 nm. This band, which is 
due to an intramolecular charge transfer transition [S] , undergoes a batho- 
chromic shift when R = Ph or C(= CH2)CHB, that is -when a long conjugated 
system involving the metal d orbitals is formed; 



105 

Unusual behaviour was observed for the complex obtained from the reaction 
with HC=CCH,NHCH,. The crude complex showed UV and IR spectra in agree- 
ment wîth those of the other trans-bis(acetylide) complexes, but it was practi- 
cally insoluble in most organic solvents and in water, and recrystallization 
could not be carried out. We tried to prepare the acetylides derived from HC- 
CCH,Br and HCSZCH,CI by the same reaction procedure, but the two alkynes 
react with diethylamine giving [HC=CCH,NH(C,H,),]’ X- (X = Br, Cl) and the 
complex trcrns-(Ph3P)2Pt[C%!CH2N(C2Hs)2] 2 is obtained. 

Attempts of obtaining polynuclear complexes from (Ph3P)2Pt[eC- 
(CH&CSZH] 2 are currently under investigation. 

Experimental 

UV spectra were recorded on a Beckman DK 2-A spectrophotometer. IR 
spectra were recorded on a Perkin-Elmer 521 spectrophotometer. Melting 
points were determined on a Kofler apparatus and are uncorrected. The ele- 
mental analyses were carried out by Malissa and Reuter (Engelskirchen, Ger- 
mauy). Most products used were commercial grade sud were not further puri- 
fied. cis-(Ph,P),PtCl, was synthesized and purïfied as previously reported [ 3]_ 

General procedure for the synthesis of acetylide complexes. 0.25 mmol of 
cis-(Ph,P),PtCl, are added to 20 ml of NH(C,H& containing O-6 mmol of 
alkyne sud 0.05 mmol of CuI. The mixture is stirred sud refluxed for about ten 
minutes. Upon warming to room temperature the products separate as yellow- 
white crystals, which are purified by recrystallization from C6H6/C2HSOH or 
CHC13/CZHSOH. 
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