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A Novel Carbon-Phosphorus Bond Formation Reaction

By Itsnak GranoTH* and AsHER KALIR
(Isvael Institute for Biological Research, Ness-Ziona, Isvael)

and Zvi PeLAn
(Negev University, Beer-Sheva)

and E. D. BERGMANN
(Hebrew University, Jerusalem)

A sEeries of chlorine- and fluorine-containing phenothia-
phosphinic acids have been prepared (See Scheme A).1,2
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The basic hydrolysis step is accompanied by oxidation.??
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ScHEME B (R=C1L,F)

When bromine was present in either the para- or
ortho-position only a p-aryithiophenylphosphonic acid

(characterised as its dicyclohexylammonium salt) was
isolated (Scheme B).

Absence of absorption near 310 nm. differentiates this
type of acid from the phosphinic acids obtained in Scheme
A. Treatment of the diazonium fluoroborate of o-amino-
phenyl p-chlorophenyl sulphide with phosphorus trichloride
in the presence of cuprous bromide followed by reduction
with aluminium, and basic hydrolysis of the product gave
o-(p-chlorophenylthio)-phenylphosphonic acid.?

The structure of one of the products obtained in accord-
ance with Scheme B was proved as follows:
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In the reactions represented by Scheme B, the presence of It would be necessary to assume further the following iso-
aluminium chloride is essential; it is characteristic that the merisation reaction:
aromatic bromine is recovered as bromide ion. Whilst the

o-bromo-derivative loses bromine and yields the same é\ g\
product as the p-bromo-isomer, no debromination takes @f —>
place when the halogen is in the meta-position. R B R <Br

The rzacti ized by Sch B h
e T action summz}nze y Scheme B can perhaps be This mechanism is supported by the observation that the
rationalized as follows: . . .y
analogous derivatives of diphenyl ether behave similarly.5

+
S 5N [PCL]*[AICL]” S
< 0 —“"‘““"h pg, T BrlAlCy]
- AICE
Qg &
PZ

(Received, October 31st, 1968; Com. 1480.)

L. D. Freedman and G. O. Doak, J. Org. Chem., 1964, 29, 1983.

2 I. Granoth, A. Kalir, and Z. Pelah, Isvael J. Chem., 1968, 6, 651.

31. G. M. Campbell and 1. D. R. Stevens, Chem. Comm., 1966, 505.

4L. D. Quin and J. S. Humphrey, J. Amer. Chem. Soc., 1961, 83, 4124.

® I. Granoth, A. Kalir, Z. Pelah, and E. D. Bergmann, unpublished results.



