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MULTINUCLEAR NMR STUDIES OF THE SUBSTITLENT EFFECTS 
IN N-PHENYL-P,P,P-TRIARYLPHOSPHA-A5-AZENES, TRIARYL- 
PHOSPHINES AND TRIARYLPHOSPHINE OXIDES 

MARTIN POMERANTZ and WE-NAFW CHOU 

Department of Chemistry, The University of Texas at Arlington, P. 0. Box 
19065, Arlington, Texas 76019-0065 U.S.A. 

A series of N-phenyl-P,P,P-triarylphospha-h5-azenes (1) as well as their l5N 

labeled analogs was synthesized. The 13C, 31P, and 15N NMR spectra of this 
series and those of two other series of related compounds, namely 
triarylphosphines (2)  and triarylphosphine oxides (3), were measured and are 
reported. Many satisfactory correlations using the mono-substituent parameter 
(MSP) and the Taft dual-substituent parameter (DSP) treatments with the l3C 
substituent chemical shifts (SCS), 3lP SCS, lSN SCS and the one bond P-N, 
P-C and C-N coupling constants were observed and will be discussed. Thus, 
for example, the 31P and 15N chemical shifts in 1 correlated with Q -with 
negative slopes while the 31P chemical shifts in 3 correlated with those in 1 with a 
slope of 2.0. The l3C chemical shifts in 1 correlated excellently with the 
corresponding ones in 3 with slopes very close to unity. The substituent effects 
on the chemical shifts of the various nuclei were shown to be mainly due to 
changes in the charge distribution on those nuclei. In 1 the one bond P-N and 
P-C coupling constants correlated with op and bR respectively. The one bond 
P-C coupling constants of 1 correlated quite well with those of 3 with a slope of 
0.93 while the corresponding correlation of 1 with 2 was quite poor. Taft DSP 
treatment of lJpc in 1 and 3 were quite similar, PI and PR were both negative and 
pR was much larger than pI. Series 2 showed behavior which was different from 
that shown by 1 and 3 but similar to that shown by other systems with a lone 
electron pair on the atom bound to the phenyl ring. The substituent effects on the 
one bond P-N, P-C and C-N coupling constants will be discussed in terms of 
bonding and hybridization changes between the directly bonded nuclei. 
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