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LIGAND BXCHANGE BY HaLOGENsATION OF P COMPOUNDS

JORG GLOLDE

Zentrelinstitut fiir Organische Chemie, Akademlie der
VWissenschaften der DDR, kudower Chaussee 5, Berlin,
1199, DIDR.

Abstract The chlorination of several acyclic and

cyclic PIIIcompounds at 0°C is discussed. Often &
ligand exchange reaction is obeserved.

The halcgenation of PIIIcompounds 1 gives dihalogeno-
phosphoranes 2 or halcgenophosphonium halogenides 3. 1t
is known, that the halogene adducts are often unstable;
in" the case of Y=0Alk they react to the phosphoryl com-
pounds 4 and in the case of Y = Z = OPh to the phos-
phonium salts 5 under ligand exchange1.

.
Z2PY + X2—> Z‘?PY)(2 or Z2PY1(X

1 £ 2

/ N\

Alkx + Z2P(O)x (PhO)4P X+ (PhO)ZPX

4 2
X = Hal; Y = 2 = OAlk, OAr, NR,, Hal

%e found, that the chlorination (0°C) of the compounds
Ja - 1d did not give the halogene adducts 2 or 3, but
the phosphonium salts 68 - 6c instead. 64 exchanged

the last chlorine of the cation and gave 6f. Furthermore,
the phenyl o-phenylene phosphite le reacted with

chlcrine to two phosphoranes and PIIIchloride.

155



18: 01 29 January 2011

Downl oaded At:

156

2

Z,PY

- N
+

a b

J. GLCEDE
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(4 d €

2C1 2C1 cv—C6H402 Ph0O/C1 0-C6H402 (PhO)4P+P016-

OPh NMe, Nie, OPh  OPh 6f

Cl,

le —==~ Z,P(0Pn)Cl, + Z,P(0Ph),Cl + Z,PCl

Our interpretation of these reactions is summarized in

the following four equations:

-

2

25

Z5

This assumption, especially equation {2), was pro-
ven by the reaction cf stable chlorine adducts 7 and 8
with P
gand exchange.

ca

+X2

or 3 +

PX + X

——.g OI‘}

+,, -
J —= I,PY,X or Z.ZPY2 X + 2Z,FK

5 T Z2PX3

+o -
PY,"X" + Z,PAy— 6

III

tPC1
1

3

X =201

compounds. All reactions proceeded under 1li-

+ - —-—
(PhO)2P(NMe2)Cl Cl cat = o—C6H402
8

+ P(OPh)j——»ca.‘tP(OPh)3 + P013

+ P(NMey),—e catP(NMe2)2+c1‘ + C1,PNMe,

+ catPOPh—»catz,POPh + PCl3

+ (PhO),PNMe, — (PhO),P(NMey,*C1™ + (Ph0),PC1

2 10

(1
(2)
(3)
(4)
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Furthermore, we tested our assumption by the reac-
tion of two moles of PIII
chlorine, the addition of equations (1) and (2). In all
cages we found the products expected 2,3

compounds with one mole of

. +nq—
2 1b + Cl,— (Me,N),PC1,"Cl" + PC1,
2 1¢ + Cl,—— catP(NMe,),"C1™ + catPCl
29 + Cl,—e 10 + (PhO),PCl
4 1a + Cl,—= (Pn0),P'C1” + 3 PC1, (5)

In contrust to 1b or 1c, 9 reacted with chlorine (1:1)
to 8. In accordance with 1b or 1c however, S reacted
with chlorine (2:1) to 10. With a guarter of chlorine
la gave the salt 5 (X=Cl; Eq.(5)). It is a multiple 1i-
gand exchange reaction.

We also studied the chlorination of 1 with antimony
pentachloride and obtained the chlorcphosphonium hexa-
chloroantimonates 11 in good yields4.

Z,PY + 2 SbCI5

1 11

+ -
—_— ZZPYCl Sb016 + SbCl3

Z = Y = OPh, NMe2, Hal, 0-06H4O2
We did not observe a ligand exchange, proktably the rate
of the formation of hexachloroantimonate is much faster

than the rate of the ligand exchange reaction.

4., -
2,PY,*X
SbC1 e
1—=2=3
~5bC1, sb0T~
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