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PHOSPHORYLATEP ALLYLCHLORI DES : A SOURCE OF NEW 
STRUCTURES AND TRANSFORMATIONS 

Yu . G. GOLOLOBOV, A. S . OGANESYAN , G . D -KOLOMI~II<OVA, and 
S.A.KUZNETSOVA 
A.N.Nesmeyanov Institute of Organoelement Compounds, 
Academy of Sciences of the USSR, Vavilova Str. 28, 
Moscow 1 1  7334 , USSR 

General methods have been elaborated for the synthesis of 
0 (or S)-phosphorylated vinylcholines, including the cor- 
responding betaines of mono-, bis- and polymer structures, 
5-membered heterocycles with P I  0, S, N atoms in the cycle 
and exo- CHX= (X=H, C1) bond. The key substances, O-phos- 
phorylated allylchlorides, were obtained either by the well 
known Perkov reaction or according to scheme (I), worked 
out by us. The scheme is based on the reactions of 3- or 4- 

coordinated phosphorus with substituted ketones in the 
presence of triethylamine ( B  : ) . 

\ / 
/ P (Z)OC=C, 

2 = lone pair of electrons, 0, S;  R = Alk, Ar 

According to scheme (I) derivatives of trivalent phosphorus, 
di- and trivinyl esters of phosphorus acids, heterocycles 
with 2 - ,  3- and 4-coordinated phosphorus can be synthe- 
sized. 1 

For example, use of 1,3-dichloroacetone leads to vinyl 
esters of phosphorus acids, which can be used in the syn- 
thesis of various types of enol derivatives with chloro- 
ally1 fragments in the ester group, including complexes 
with platinum, molybdenium, manganese, tungsten, chromium, 
europium, praseodymium: 
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256 Yu.G.60LOLOBOV ET ALI. 

F2P[Mo(C0)5]0Vin (AlkO) 2P (S)OVin 

t t 
I 

F2P-OVin 

I 
C12P-OVin 

t 

( AlkO) 2P-OVln 

(AlkO) 2P (NPh) -0Vin 

C1 P - OVin 

C12P (0) -0Vin - ArO (AlkO) P (0) -0Vin 

P R = Ph, 

Vin = -C(CH2C1)=oIC1, M = W, Cr, Mo 

S-Phosphorylated allylchlorides were obtained by the reac- 
tion of P-sulphenylchlorides with allenes. 

( RO ) P ( 0) S C1 + CI4 =C=CH2 + ( RO) P (0) S C ( =CH2 ) CH2 C1 

Presence of a rather easily substitutable allylic chlorine 
or some other leaving group along with different nucleo- 
philic centers makes it possible to perform various synthe- 
ses, for example, synthesis of new heterocyclic systems: 

(Et0I2P (X)OC(=CHC1)CH2C1 -EtCl b EtO-P I (0)XCH2C(=CHC1)y 
I I 

X = S, PhN 

(EtO) 2P-OC(=CHC1) CH2sCN -EtCN b EtO-P (0) SCH2C(=CHC1)y 
I 

Especially important is an easy substitution of allylic 
chlorine atom by ammonium or phosphonium groups. Elabora- 
tion of this method nas led to a new class of choline 
derivatives: phosphorylated vinylcholines 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
4
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



PHOSPHORYLATED ALLYLCHLORTDES 257 

(AlkO) 2P (0)OCR=CHCH2X X = Me3fi C1-, 

(AlkO) 2P (O)OC=Cab 
I 
CH2X 

R36 C1-, 

A1k2N 

P (OEt) 20C=CHC1 
I 
CH2NEt2 

MI-l (CO) 2 

\ /C=CHC1 
Et2N 

CH2 

(EtO) 2P ( 0 )  SC=CH2 
I 
CH2NEt2 

0 
n llpt 

I II 2 L-/ I1 I1 2 u 2 II II CH2C1 CHC1 2C1 CHCl CHCl 2c1 

0 
CH28 (Me2 ) CH2- 2 

CHCl=C-OPO-C-CH &%6CH2 C-OPO-CCH 8 q C H  C-OPO-CCH2-. . . llPEt 

CHCl CHCl 

1 (EtO) 2P ( 0 )  OC=CiCl 
I 

0 
II,OEt - 

"Vinylthiocholines" can also be obtained by an unexpected 
react ion 

3 Et2NH 0 
I I  

(R0)2PSCH2CHBrCH2Br -2 Et2NH,HBr -+ (RO) 2P ( 0 )  SC=CH2 
I 
CH2 NE t 

Allvinylcholines obtained by this method are liable to 
dealkylation leading to a new type of betaines 

EtO, 
'p ( 0  ) OC=CHCl 

-0' I -EtC1 ' (EtO) 2P (O)OC=CHCl 
I 
CH2fiMe3 C1- CH28Me3 

In contrast to corresponding "nitrogen" betaines, P-beta- 
inea undergo 1-3 proton migration which yields betaines 
with positive charge at a multiple bond. 
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P ( 0 )  C-CH3 
RO, 

P ( 0 )  OC=CH2 - /  
- 

I t  
Ro\ 

-0' I 0 
CH-6Alk3 CH26Alk3 

According to NMR data, P-betaines exist in THF media as a 
tautomeric mixture of betaines and isomeric phosphoranes 

No RO-P H0 
- / \  

3 \  / 

RO-P 
0 - 0 / ' 0  

"iP, / 

0 
I - I I 

c=cHc1 RIP' C=CHC1 

CH2 cH2 

Betaines display a striking hydrolytic stability and a 
definite ability to inhibit esterases according to rever- 
sible and irreversible schemes. 

1. Gololobov Yu.G., Balitski Yu.V., Danchenko M . N . ,  Kim 
T.V., Kiselyova E.I., Kolodka T.V., Lysenko V.P., 
Malenko D . I . ,  Maidanovich N.K., Nesterova L . I .  - 
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