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P. .N INTERACTION AND ITS EFFECT ON THE STRUCTURE AND 
PR~PERTIES OF PHOSPHORYLATED a-AMINOKETONES DERIVATIVES 
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Vavilova Str., 28, Russia. 

Abstract Reactions of a-aminoketones with P-chlorides 
in a basic qdium are reported. Methods for the 
synthesis of A -1,3,2-oxaza hospholines and /3-amino- 
of phosphorus from N to 0 and enamin-imine 
isomer izat ion are discussed for the phosphorylated 
aminoketones. Nucleophylic and electrophylic reactivity 
of cationes xv and XVI was studied. 

vinyl esters phosphorus aci a s are reported. Migration 

Phosphorylation 
method for the 
with phosphorus 

of a-aminocarbonyl compounds is a facile 
synthesis of A -1,3,Z-oxazaphospholines I 

1 in all valent states . 
4 

I I \ I  \;/- 
-PS, I ,:- ' / I \  8:  >+, y , -P, I 
+ 
2 0:  =N- , -NR- , -NR -; X = 0, S, =NR. 

The majority of the reactions of 5-alkyl-1,3,2-oxazaphos- 
pholines studied proceed with the retention of the cycle. 
They differ from 5-alkoxy-1,3,2-oxazaphospholines which are 
thermally unstable and rearrange in more stable 
c-derivatives '. Phosphorus acids monoclor ides interact 
with aminoketones I1 to afford N-derivatives 111 that are 
kinetically controlled products and the are capable of 
transforming into more stable o-esters. 2,K4 
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Use of P"'-compound VI allows to detect an intermediate 
phosphorane VII. 

t t t 

i 
N-Pr 

Bum i 

O\ p._ff;;" ___j O\ P ___) 

Bum i 

P/N-pr c-- 
O/ h-Pri O/ \N-Pri 

0 

O/ \N-Pri 
L I  

But- VI 
I 

But- VII 
L I  

But- VIII 

The peculliarity of isomerization is not only transformation 
of amides into esters. For I I r -  and Iv-coordinate phosphorus 
the stable form is the iminophosphate v and not isomeric 
vinylphosphate IV (or the corresponding phosphite). Another 
situation is observed for phosphorane structures. Employing 
N- or 0-silylated aminoketone 11 and bis(o-phenylenedioxyl- 
chlorophosphorane, the esters x and IX was obtained instead 
of the corresponding amide. 

2O0C 

IX .tip -80 ppm X 6, -81 ppm 

Aminoketone XI is transformed with PC13 to aminovinylphos- 
phite XII which is demethylated to cycle XIII on heating , 

5 

t 

.. 
0 NMe2 

XI 

P a 3  
___$ 

A )  
-MeC1 

t 

Bum NMe 

XI11 
In NMR spectra we observed no interaction between N and P 
in vinylphosphite XII, but 'H NMR spectra of spirophos- 
phorane XIV testify to the existence of the P-.. N contact,. 

B r S _ _ \  6,= -80.2 ppm 
PMR : 
Me d 2 . 9 5  

3JpH= 5.2 Hz 
XIV 
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A mixture of two moles of aminoketone XI, Et3N and PC13 

cloride xv.'The presence of two types of N-methyl groups - 
a singlet and a doublet, magnetic equivalence of the rest 
groups are accounted for by the symmetrical structure of 
the moieties in the molecula with Z-configuration of 
aminovinyloxygroups as well as by the formation of a rather 
rigid structure close to a trigonal bipyramid due to 
two intramolecular donor-acceptor bonds N+P.  

affords cr talline spirobis-A 4 -1,3,Z-oxazoniaphospholin- 

+ 
xv, x=c1 XVI, X=BPh4 

6,= 103 ppm 6,= 103 ppm 
PMR : PMR : 
Me d 2.79, Me d 2.14, 
3JpH 7.8 Hz 
Me s 2.98 Me s 2.35 

- 
* * 

3JpH 7.8 Hz 

P-N 2.05 and 2.06 A 
P-0 1.63 and 1.64 A 
NPN 166.9' 
OPO 102.20 

OPNendo 84.5 and 84.3' 

In a solution, compound XV is probably completely 
dissociated at the bond P-c1, which is confirmed by the 
replacement of the anion c1- by BPh4 . The cationic part 
of the xv and XVI displays practically the same 
characteristics in NMR spectra. 

Interaction of the cation xv with nucleophiles leads 
to the cleavage of the donor-acceptor bonds N-P. 

- 

t 

O\, NMe2 
NMe2 200c MeOH / Et N 

/ -OMe 
- xv + 

Bu;_\ 
- Et3N*HCi 0 NMe2 -MeC1 

O\ P 
0' h M e  

-1 -1 
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Cationes xv and XVI react with very active electrophiles 
with retention their cationic nature. Structure of XIX 
(X=BPh4) is confirmed by X-Ray analysis. 

PhSOZNNaCl 
xvl -i, I 

IBI 
ovc 

L 

6,= -32 ppm 
PMR : 
Me d 3.00, 
3JpH 4.8 Hz 
Me s 2.96 

XIX 

I +  
xv 

P-N 1.96 and 2.02 A 
P-0 1.61 and 1.60 A 
P=N 1.54 A 

C S-N 1.61 A 
NPN 160.2O 

PNS 134.7O 

88.0 and 86.8O OPNendo 

Thus, the donor-acceptor N+P interaction in IX, X, XIV, 
xv, XVI and particularly XIX opens parthways to novel 
phosphorus structural types. 
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