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Synopsis. Benzyl chloride was converted into ben-
zyldimethylamine (1), dibenzylmethylamine (2), and benzyl-
pentamethylphosphoric triamide (3), when it was heated in
hexamethylphosphoric triamide (HMPT). Diphenylmethane
(4), benzhydrylmethylamine (5), and benzophenone methyl-
amine (6) were obtained when benzhydryl chloride was
used in place of benzyl chloride. Triphenylmethyl chloride
afforded triphenylmethane (7) as the sole isolable product.

Monson reported that primary and secondary al-
cohols possessing f-hydrogen atom are readily trans-
formed into the unrearranged olefins in hexamethyl-
phosphoric triamide (HMPT) at 230—240 °C via the
corresponding alkyl tetramethylphosphorodiamidates,
and that primary alkyl halides having B-hydrogen
atom afford in HMPT unrearranged 1-alkenes in good
yields.2> In the case of alcohols having no f-hydrogen
atom, we found that the reaction proceeds in different
ways to give reduction products, substituted products
and phosphorodiamidated products.?) In the reaction
of benzyl alcohol with HMPT, we isolated benzyl tetra-
methylphosphorodiamidate which Monson suggested
as an intermediates, and showed that bis(N,N-di-
methylamino) phosphoryl group could behave as a leav-
ing group to give the substituted compounds.

Benzyl chloride has no f-hydrogen atom, but has a
chlorine atom which is thought to be a better leaving
group than bis(N, N-dimethylamino)phosphoryl group.
We wish to report results (see Table) obtained by the
thermal treatment of benzylic chlorides with HMPT.

The results are similar to those of the reaction of
benzylic alcohols with HMPT except for two points:
i) An additional product was produced--benzylpenta-
methylphosphoric triamide (3) in the case of benzyl
chloride, and benzophenone methylimine (6) in the

TaBLE 1. REACTION OF BENZYLIG CHLORIDES witTH HMPT
Substrate Isolated products (%)
PhCH,CI PhCH,NMe, (39), (PhCH,),NMe (27),

(1) (2)
PhCH,NMeP(O)(NMe,), (23)
(3)
Ph,CHClI Ph,CH, (13), Ph,CHNMe, (40),
(4) (3)
Ph,C=NMe (6)
(6)
Ph,CCl Ph,CH (83)
(7

case of benzhydryl chloride. ii) The yields of the
products were higher than in the case of benzylic al-
cohols. Triphenylmethyl chloride and triphenyl-
methanol gave triphenyl methane (7) in 839, and 449,
yields,® respectively. This might be ascribed to the
nature of chlorine atom as a better leaving group
than that of the bis(¥,N-dimethylamino)phosphoryl
group.?

Experimental

All the temperatures are uncorrected. The TR and MS
spectra were obtained on a Shimadzu IR-27 spectrometer
and Hitachi RMS—4 mass spectrometer, respectively. The
NMR spectra were obtained on a Varian EM~360 spectrom-
eter, TMS being chosen as an internal standard.

Hexamethylphosphoric  Triamide (HMPT). Commercial
HMPT was refluxed for 5 hr under N, with calcium hydride, -
and then distilled, bp 110 °C/15 mmHg.

Starting Materials. Commercial benzyl chloride was
distilled before use. Benzhydryl chloride and triphenyl-
methyl chloride were prepared according to the published
methods.%?

General Procedure for the Reaction with HMPT. The
substrate (0.01 mol) was dissolved in HMPT and heated at
230—240 °C under N, for 1 hr. After HMPT had been
removed by distillation under diminished pressure, the
residue was separated by a combination of vacuum distilla-
tion, column chromatography and preparative glc. Each
reaction product was identified by comparison with the authen-
tic specimen.®?-®
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