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REACTION OF NUCLEOPHILIC POLYHALOGENALKYLATION IN TWO- 
AND THREE-COMPONENT SYSTEMS 

- A. M. PINCHUK I A. P .MARCHENKO, G .N. KOIDAN 
Institute of Organic Chemistry of the Academy of 
Sciences of the Ukrainian SSR, Murmanskaya Str. 5, 
Kiev 252660 ,  Ukr. SSR 

I11 The halophilic reactions of the derivatives of P R3P 
( R  = R2N, Alk, Ar) with CC14, having preparative signifi- 
cance, are studied thoroughly. As far as the compounds of 
R2PHlg type are concerned, at the beginning of our re- 
searches there was was an opinion that the interaction of 
R2PBlg with CC14 cannot be possible because of the low nu- 
cleophility of phosphorus. We determined for the first 
time that diamidochlorophosphites - 1 react with CC14 at the 
temperature 2OoC and form the compounds 2, - 3. 
3 ( R2N) 2PC1 + CC14 + [ (3N) 2yzCC1--P (NR2 ) 2]+C1- + 

1 

- 1  
1 c1 2 c1 

+ ( R2N) 26C12Cl- R = Et, Pr 
3 

The scheme of their formation includes on the first stage 
the generation of threechloromethylide-ion, then threechlo- 
romethylation of the starting compound 1 with the formation 
of phosphonite - 4, which transforms into P-C1 ylid - 5, the 
latter connecting the compound 1 and forming the compound 
- 2. Less nucleophilic diamidochlorophosphites - 7 interact 
with 

1 - 

1 - (R2N)2P(C1)=CC12 - 2 

6 

CC14, forming chlorophosphines - 8 and threeamidochlorophos- 
phonium of the chlorides - 9. It is established that the com- 
pounds - -  8, 9 are formed as the result of the interaction of 
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CC14 with the products of disproportionality of the com- 
pounds 1. Thus diamidochlorophosphites, depending on the 
nature of the radicals of the atoms of nitrogen interact 
with 
2 (RR'N) 2PC1 z=RR'NPC12 + (RR'N) 3P - RR'NPC12 + 

+ (RR'NI36C1 CCl; --+ (RR'N)P(C1)CC13 + (RR'N136C1 C1- 

CC14 in two principally different directions. The reactions 
of the nucleophilic substitution of atoms of chlorine of 
PI'' on threechloromethylic group under the conditions of 
two and three component systems form the basis for these 
transformations. The third direction is characteristic of 
the reaction of diamidofluorophosphites 10 with CC14, at 
the result of which P-F ylids - 12 and diamidofluorochloro- 
phosphonium chlorides 13 are formed. Like diamidochloro- 
phosphites 1 the reaction apparently starts with the for- 
mation of threechloromethylide-ion, but the peculiarity of 
this process is that the nucleophilic substitution of a 
fluorine atom on the CC13-group in the compounds 10 is not 
tile result of high durability of P-F bond. This leads to 
the formation of the intermediate compounds 11 with de- 
chloration of which by diamidofluorophosphites - 10 the ylids 

CC14 

7 

R=R'=Me ; R=Et, R' =Ph 8 9 

12 are formed. - 

- (_R2NI2P4 10 

(R2N) 2P (F)=CC12 + (R2N) 26FC1 C1 
1 2  13 
R = Et, Pr, i-Pr 

Like diamidofluorophosphites 10 di-t-butylphosphine 14 - in- 
teracts with CC14. These data testify that the reaction of 
R2PHlg with CC14 compounds open new approaches to the syn- 
thesis of the number of the key compounds of phosphorus, 
for example, derivatives of PI", P-Hlg ylids. For the 
first time the accessibility of the compounds 
2t-Bu2PF + CC14 -P t-Bu2P (F)=CC12 + t-Bu2$FC1 C1- 

1 4  
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NUCLEOPHILIC POLYHALOGENUKYLATION 197 

- 15 makes it possible to obtain bis(halogenotetraalky1di- 
amidophosphany1idene)methanes 2, valuable starting re- 
agents. The reaction of threechloromethylation of halo- 

15 16 
genides PI1' under the conditions of three component sys- 
tem, which was discovered by us, has an independent prepar- 
atory significance. Only this method allows to obtain ste- 
rically difficult derivatives of threechloromethyldichloro- 
phosphone and to synthesize compounds PI1' , non-stable in 
ordinary conditions, containing CC12X group of 17 type. 
This makes it possible to investigate the peculiarities of 
their transformation which are connected with the increase 
of the coordinated figure and valency of phosphorus. It is 

R2PHlg + (Et2N)3P + CC13X - -4OOC R2PCC12X + (Et2N)36Cl C1- 

17 Et20 

R = n-Alk2N, i-Pr2N, t-Bu; X = C1, CF3, CN; Hlg = C1, J 
established that regrouping of phosphonites - 17 in P-C ylids 
is accelerated by catalytic addition of chlorine, oxygen, 
sulphur, and inhibitorated by t-butylamin. 

(R2N)2PCC13 - (R N) P=CC12 (R N) PCC13 +-- 

The reaction of nucleophilic threechloromethylation turns 
out to be suitable for the synthesis of different deriva- 
tives of chlorothreechloromethylphosphines - 18. Unlike the 
compounds 17 the chlorophosphines - 18 react with the R3P 
compounds as galogenopnilic agent. In this case the stabi- 
lization of carbanion i s  realized through P-elimination 

RPC12 + (Et2N)3P + CC14 Et20 -600c L RP (Cl) CC13 + (Et2N) 36Cl C1- 

4 

S g r  t-BuNH 1-2; S8 

2 21 
c1 

2 8  

Ail v1 t-Bu 
R = n-Alk2N, i-Pr2N, t-Bu2N, 

of the atom of chlorine from phosphorus with the formation 

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



198 A.M.PINCHUK, A.P.MARCHENK0, G.N.KQLDAN 

of A3-phosphaethylene. The single-stage method of obtaining 
X -dihalogenophosphaethylene - 19, the important starting re- 
agents for the synthesis of two- and one-coordinated phos- 
phorus derivatives, is being worked out. 

RPC12 + CHla4 + 2 t-Bu3P -B R-P=CHlg2 + 2 t-Bu36Hlg C1- 

3 

5 

1 9  

; Hlg = C1, Br, J 

- 
- 

4 R = i-Pr2N, t-Bu2N, 

The first representative of dialkylaminoethine 20 was syn- 
thesized using the accessibility of these compounds 19. - t-BuLi [ CN-~SE:] -+ <N-C=P 

2 0  
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