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n-Allylphosphonium ylide complexes of palladium@) were readily pre- 
pared by the reaction of the corresponding allylphosphonium hexahalogeno- 
dipalIadate(I) with sodium acetate in 73-90s yield. 

Introduction 

Various ylide complexes of transition metals were prepared recently by 
the direct interaction of transition metal compounds with phosphor&m ylides 
which were generally air-sensitive [l-5]. In this paper, we report a simple and 
high-yield synthesis of some 7rallylphosphonium ylide complexes of palladium- 

(II) by treatment of the corresponding bis (allylphosphonium) hexahalogenodi- 
palladate [RspqH2 -CR’=CHR”]2 [Pd,X,]*- (Ia-Ie), with sodium acetate in 
methanol. 

Results and discussion 

Starting bis(allylphosphonium) hexahalogenodipalladates (Ia-Ie) were ob- 
tamed as red needles according to eqn. 1. Their yields, m.p’s., and analyses are 
summarized in Table 1. 

2 [~P+-CH2-CRt=CHR*]X- 
-2NaX 

+ MeoH 
N%PdX, 

I: R,P+-CH*-CR'=CHR"], 

(Io-Ie) 

It was concluded that the olefinic part of allylphosphonium salts in Ia-Ie 
was not coordinated because their NMR and infrared spectra were essentially 
identical with those of the original allylphosphonium halides. 







404 

WY 

ootioo -00000 



405 

Ph3P+ -Pd-Elf-, tOMSO) 

Experimental 

General remarks 
NMR spectra were measured with a Jeol C-6OHL spectrometer using tetra- 

r:iethylsilane as an internal standard. Since both types of complex Ia-Ie and 
Ilz_-IIe, are sparingly soluble, NMR spectra were observed in DMSO-& . Chemical 
shifts and coupling constants are summarized in Table 2 for Ia-Ie and lIa-Be. 
M-p’s, color, and analytical results are shown in Table 1. Experimental proce- 
dures only are described in this section. 

Bis(allyltriphenylphosphonium) hexabromodipalladate (la) 
A methanol (5 ml) solution of allyltriphenylphosphonium bromide (383 

mg, 1.0 mmol) was added dropwise to a stirred methanol (10 ml) solution of 
disodium tetrabromopalladate (474 mg, 1.0 mmol). Reaction occurred instanta- 
neously to give dark-red crystalline products, which were separated by filtration 
followed by washing with large volumes of water in order to remove sodium bro- 
mide. Bis(allyltriphenylphosphonium) hexabromodipalladate (Ia) was isolated 
quantitatively (649 mg). 

Bis(allyldimethylphenylphosphonium) hexabromodipalladate (Ib) 
This was prepared similarly from allyldimethylphenylphosphonium bro- 

mide (259 mg, 1.0 mmol), disodium tetrabromodipalladate (474 mg, 1.0 mmol), 
and methanol 15 ml) in quantitative yield (520 mg). 

Bis(methallyldimethylphenylphosphonium) hexachlorodipalladate (Ic) 
A mixture of palladium chloride (177 mg, 1.0 mmol), sodium chloride 

(177 mg, 3.0 mmol), and methanol (5 ml) was stirred for 5 h at room tempera- 
ture to give a methanol solution of sodium tetrachloropalladate. Excess sodium 
chloride was separated by filtration. A methanol (5 ml) solution of methallyl- 
dirnethylphenylphosphonium chloride (229 mg, 1.0 mmol) was added dropwise 
to the above filtrate. Reaction occurred instantaneously giving pale red needles 
of Ic, which was filtered and washed with large volume of water in order to 
remove sodium chloride; Ic was isolated in 77% yield (284 mg). 

Bis(crotyltriphenylphosphonium) hexachlorodipalladate (Id) 
This was prepared in a manner similar to Ic from palladium chloride (177 mg, 

1.0 mmol), sodium chloride (177 mg, 1.0 mmol), and crotyltriphenylphtispho- 
nium chloride (352 mg, 1.0 mmol) in methanol (10 ml) in 72% yield (380 mg). 



406 

Bis(crotyldimethylphenylphosphonium) hexachbrodipalladate (Ie) 
This was also obtained in a procedure similar to Ic by means of palladium 

chloride (1’77 mg, 1.0 mmol), sodium chloride (177 mg, 3.0 mmol), and crotyl- 
dimethylphenylphosphoninm chloride (229 mg, 1.0 mmol) in methanol (10 ml) 
in 60% yield (244 mg). 

I-Triphenylphosphonium-?r-ally1 dibromopalladate (Da) 
To a methanol (10 ml) suspension of Ia (649 mg, 0.50 mmol) was added 

dropwise a methanol (5 ml) solution of sodium acetate (90 mg, 1.1 mmol) with 
vigorous stirring. The mixture was stirred for 4 h at room temperature. The 
color of precipitates changed gradually from dark-red to yellowish brown. 
l-Triphenylphosphonlum-n-ally1 dillromopalladate (IIa) was isolated by filtration 
followed by washing with large volumes of water to remove sodium bromide; 
yield of IIa was 86% (487 mg). Recrystallization can be achieved using a large 
volume of chloroform. 

l-Dimethylphenylphosphonium-n-ally1 dibromopalladate (IIb) 
This was prepared in a similar manner to IIa with methanol (10 ml), Ib 

(520 mg, 0.5 mmol), and sodium acetate (90 mg, 1.1 mmol) in 90% yield (400 
mg). 

1.-Dimethylphenylphosphonium-2-methyl-x-ally1 dichloropalladate (DC) 
A methanol (5 ml) solution of sodium acetate (82 mg, 1.0 mmol) was 

added slowly to a methanol (10 ml) suspension of Ic (406 mg, 0.5 mmol) with 
vigorous stirring at room temperature. After the addition was complete, the 
mixturewas stirred for I h. The color of suspension changed gradually from 
dark-red to yellow. Solid product was collected by filtration, then was washed 
with a large volume of water to remove sodium chloride: yield of IIc was 77% 
(284 mg). 

l-Triphenylphosphonium-3-methyl-n-ally1 dichloropalladate (IId) 
This was prepared in the same manner as IIc, with Id (519 mg, 0.5 mmol) 

and sodium acetate (82 mg, 1.0 mmol) in methanol (10 ml) in 80% yield (392 

mg)- 

l-Dimethylphenylphosphonium-3-methyl-~-ally1 dichloropalladate (De) 
This was also prepared in a manner similar to IIc, from Ie (406 mg, 0.5 

mmol) and methanol (5 ml) solution of sodium acetate (82 mg, 1.0 mmol) in 
73% yieId (272 mg). 
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