
616 CHEMICAL COMMUNICATIONS, 1970 

Stereochemical Assignments in Phosphetane Compounds 
By SHELDON E. CREMER 

(Departmefit of Chemistry, Marquette University, Milwaukee, Wisconsilz 53233) 

Szkmmary Revised stereochemical assignments have been 
made for the cis- and trans-isomers of l-substituted- 
2,2,3,4,4-pentamethylphosphetanes and related deriva- 
tives. 

IN previous reports from our laboratory we stated that the 
cis versus trans relation of the l-phenyl and 3-methyl 
substituents in (11) , (111), and (VII) was a tentative assign- 
rnent.la,b Although the structure and stereochemistry of 
(1I)a and (VII)3 have been determined by X-ray analysis, 
no m.p. or other data were provided which would enable 
other investigators to associate a given geometrical isomer 

Me Me (111) R = Ph 
(IY) R = Me 

"PI (Y) R = B u t  
8 r- 'R (YI) R = ct (Y IS) 'Ph 

with its allied physical or spectral properties. The present 
communication clarifies the stereochemical assignments in 
these systems. 

The stereochemical assignments and relation of the acid 
chloride (I) to the oxide (11) have been established.* Re- 
duction of the trans-oxide (11), m.p. 126---127', with 
C1,SiH-Et,N was concluded la  to proceed with retention 
of configuration to give the trans-phosphetane (111). 
Proof for the trans relation of the 1-phenyl and 3-methyl 
groups in (111) comes from its quaternizationb to give (VII) , 
m.p. 22&228', which was submitted for X-ray3 analysis. 
The sample of (VII) used contained about 5% of the 
isomeric cis-3-methyl-l-phenyl salt, m.p. 230-5234" ; a 
single crystal of this minor component is invariably selected 
(from a mixture) by the crystallographer because of its 
more suitable crystalline form. The major isomer (trans) 
gives only poor or mediocre crystals. Thus, the X-ray 
analysis by Trefonas3 was inadvertently performed on the 
minor isomer (cis) taken from a batch of crystals which 
were mostly trans-(VII). t 

The reassignment of geometrical isomers in this series 
does not change the conclusions or arguments in previous 
papers from this laboratory1 or those of Mislows or Trippett.7 
The stereochemical assignment must be reversed for the 
t-butyl derivative (V)lb~c as well as for other l-substituted 
compounds.7 Both lH and 31P n.m.r. provide a convenient 
way of distinguishing between the cis- and trans-isomers of 
(111)-(VI). The chemical shift of the 3-H in the trans- 
isomer is about 04-0-7 p.p.m. downfield from that of the 
cis-isomer.lavs Also the 31P chemical shifts for the cis- 
compounds are about 20-30p.p.m. to higher field of the 
trans-isomer.8 
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