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Prev ious ly  we had synthesized some  n i t rogen- f r ee  organophosphorus  complexons [1]; in the m o l e -  
cules of the'~e complexons the ro le  of the acid function is fulfilled by e i ther  phosphonic or phosphinic groups,  
while phosphine oxide groups fulfill the function of the bas ic  group. The synthesis  of such compounds was 
accompl ished  by the condensation of the e s t e r s  of t r iva lent  phosphorus acids with e i ther  the oxides of t e r -  
t i a ry  b i s -  and t r i s - ch lo romethy lphosph ines  or  the e s t e r s  of bis(chloromethyl)phosphinic  acid [2]. 

In the p resen t  communica t ion  is descr ibed  the synthesis  of the f i r s t  m e m b e r  of a group of polyalkylene-  
polyphosphinic compounds,  which contain four phosphoryl  groups,  connected by ethylene br idges .  The syn-  
thes is  was s ccompl ished accord ing  to the scheme:  
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The in t e rmed ia te  diphenylethylenediphosphine was obtained by the reduct ion of the d i isopropyl  e s t e r  
of diphenylethylenediphosphinic acid with phenylsi lane.  This  method of reduct ion proved to be s imp le r  and 
m o r e  re l iab le  than the prev ious ly  descr ibed  method [3]. 

EXPERIMENTAL METHOD 

The diisopropyl ester of diphenylethylenediphosphinic acid was obtained as described in [4, 5], phenyl- 

silane was obtained as described in [6], and vinyldiphenylphosphine oxide was obtained as described in [7]. 

Diphenylethylenephosphine. With good stirring, to 20.5 g of the diisopropyl ester of diphenylethylene- 

diphosphinic, acid was added 34.5 g of phenylsilane. The reaction was run in a dry nitrogen stream at 65-70 ~ 

for 5 h. Distillation gave 6 g (46.8%) of substance with bp 170-173 ~ (I mm). From [3]: bp 161-162 ~ (0.8 ram). 

Bis-(2-diphenylphosphinylethyl)diphenylethylenediphosphine (1). A mixture of I.i g of diphenylethylene- 

diphosphine and 2 g of vinyldiphenylphosphine oxide in I0 ml of benzene was heated in a sealed ampul on the 
steam bath for 30 h. At the end of reaction the precipitate was filtered and then recrystallized from ben- 
zene. We obtained 1.7 g (55%) of substance with mp 246-247 ~ The substance is soluble in chloroform, 

hot alcohol, benzene, and nitromethane. Found: C 71.4, 71.3; H 6.1, 6.2; P 17.3, 17.3%. C42H42P402. Cal- 

culated: C 71.8; H 6.0; P 17.7%. 
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Hexaphenyl t r ie thylenete t raphosphine Tet raoxide  (II). To an alcohol solution of 1 g of diphospMne (I) 
was added in port ions of 0.2-0.5 ml  a solution of KMnO 4 in acetone until the color ceased to change. The 
obtained prec ip i ta te  of MnO 2 was f i l tered and then washed twice with 50 ml  port ions of boiling alcohol. The 
f i l t r a t e  was concentrated in vacuo. The obtained precipi ta te  was r ec rys t a l l i z ed  f r o m  alcohol. W e  obtained 
0.52 g (50%) of substance,  which failed to me l t  below 400 ~ The substance is s table  in the a i r ;  when refluxed 
it d issolved in a la rge  volume of alcohol or  nitrobenzene.  Found: C 68.2, 68.3; H 5.9, 5.9; P 16.3, 16.3%. 
C42H42P404. Calculated: C 68.7; H 5.7; P 16.9%. 

C O N C L U S I O N S  

Bis-(2-diphenylphosphinylethyl)diphenylethylenediphosphine and hexaphenyl t r ie thylenete t raphosphine 
te t raoxide  were  synthesized.  
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