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STYDIES ON PHOSPHENIUM CATIONS 

JINGLIN ZHANG, TIANBAO HUANG AND HAIYAN LU 
Institute of Organic Synthesis, Central China(Huazhong) Normal University, 
Wuhan, Hubei, 430070, China 

INTRODUCTION 

Corresponding phospheniua cations which could not be formed from 2, 
3-2( H) -1, 3-benzothiazolo or 1, 3-thiazolol - [  2, 3-61 , [ 1, 2, 4, 31 
-triazaphospholes,as I and U, were firstly synthesized in our lab. [I-*] 

I I1 

I t  was perhaps due to the presence of conjugation[5], dispersed in whole 

molecule, not concentrated only in the triazaphosphole ring. So we have to turn 
our study up on the single hetero-rings. 

5 -NETHYLTHIO-3 -DIALKYLAHINO-4,1,2,3, -THIOD I AZAPHOSPHOLES [a] 

These compounds m containing sulfur and double bond in the ring are prepared 
from (a) and P(NR2)3. Prom (a) and PCl3, corresponding chlorides are obtained. 

(a) 
c1 &NH 

nr m 
The reaction is soae complicated according to the different substituents. 
Whatever happens, the base peaks of m. N in MS are either N=P- containing 

molecular ions or phosphenim molecular ions. I t  is easy to react 1v with NEt3 

to form diners V. 
[339]/79 
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N t NEt3------+ V 

PHOSPHE?!ILW CAT1 ONS 

Phosphenium cation 4 C M  be given rise from the reaction of 1v with anhydrous 

AlCl3 

1V t AlC13----IUeS- (-Jp:A1cl4- 

4 
4 is a red glassy substance and CM remain for at lest 5 days at 10% under & 

in desiccator. The chemical shift of _A in 31P NMR appeared at 261. 9 p p 4  between 

lll-56Oppm, the characteristic shift values of phospheniru cations [ T I .  
_A t P(NR2)3---4 VI 

reacts with P(NR2)3 to give complex VI, the J value of which is 625 Hz, larger 

than 336-506 Hz reported in literature[7]. 
The stabilization of 4 is coming from the Ph substituent on N. I f  Ph group 

is absent, the cation will become unstable, but its complex Va also can be 

obtained in the presence of NEt3. 

M t AlCl3 t NEt3 ----+ VI 
The equivalent conductance of &(b),(e) and < d )  was measured . The result 

shows that the equivalent conductance of 4 is 40 times larger than (b) and (c), 
but 3 times smaller than (d).  This means that the positive charge surely 
localizes an P, but does not completely localize on it as in (d). 

(b) (C) ( d )  
The atomic gross overlap population of II, obtained from extend HuckeL 

molecular orbi tat calculation is as below8 
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STUDIES ON PHOSPHENIW CATIONS [341]/81 

This p ic ture  shows that  the double bond of %--Cj is largely migrated t o  

the N2-Pt spec ia l ly  t o  the Pl-So within the ring, The dispers ion of pos i t ive  

charge i n  4 istPh: t 0.36263; N-N: t 0.52144; and ClkS-: t 0.11992. -v+ 
THE REACTIONS OF PHOSPHENIW CATION 

We preliminaryly studied the react ions of _A and coapared them with the react ions 

of neut ra l  compounds. par t ic ipa tes  i n  Staudinger reac t ion[ l ]  with N3SiMeg at 

room temperature, but neut ra l  compounds can accomplish t h i s  react ion only in  

ref tux. 

r e  t 

ref lux 

_A t NgSiWeg ------, B 

(b> t N3SiWes - M 
4 can add t o  tetrachloro-ortho-quinone<e) or 2,3-butanedione(f) a t  OC 

room temperature separately. Neutral compound can only add to  ( e )  a t  50% 

cannot react  with ( f ) .  

or 

but 

In aromatic substitution,! can subs t i tu tes  para-H i n  N, N-dimethylaniline 

4 t a - w and anisole. 
X=mez, OMe 

MeS-p&-ae 
v 
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M 

Me S--{TaX WT 
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