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In the course of the development of a procedure
for direct phosphorylation of electrophiles with ele-
mental phosphorus in superbasic media [1-5], we
have performed for the first time a direct reaction of
red phosphorus with 1-(chloromethyl)naphthalene,
which appeared to be a convenient route to the pre-
viously unknown  tris(1-naphthylmethyl)phosphine
oxide I, a promising luminescent molecule, synthetic
intermediate (e.g., for the Wittig-Horner reaction,
similar to tribenzylphosphine oxide [5-9]), and ligand.
The presence of bulky naphthyl radicals suggests that
the catalysts based on this molecule (or on its reduced
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Phosphine oxide | is a luminophore. Its lumini-
scence spectrum does not noticeably differ from that
of naphthalene. The combination in one molecule of
luminescent substituents and phosphine oxide group
taking part in specific complex formation with rare-
earth elements is a principally new approach to de-
velopment of liquid and solid scintillators with the
required characteristics, e.g., for solving such a basic
problem as neutrino detection [11].

Thus, an efficient and facile route to phosphine
oxide | opens rea prospects for the further com-

species) will exhibit specific activity in the catalytic
processes of chlorine substitution in chloroarenes and
formation of C-C, C-N, and C-O bonds [10], includ-
ing the polymerization of olefins.

Phosphorylation of 1-(chloromethyl)naphthalene
with red phosphorus proceeds on heating the reactants
at 78-95°C in the KOH-dioxane (or benzene)-H,O
system in the presence of benzyltriethylammonium
chloride as the phase-transfer catalyst. Phosphine
oxide | isformed in 70% yield based on the 1-(chloro-
methyl)naphthalene taken into the reaction.

O
S

prehensive study and application of this compound.
Apparently, the design of phosphine oxide lumino-
phores based on halomethyl derivatives of other
highly condensed aromatic and heteroaromatic com-
pounds such as anthracene, tetracene, carbazole, etc.
is also possible.

Tris(1-naphthylmethyl)phosphine oxide I. To a
suspension of 1.04 g of red phosphorus, 1.14 g of
1-(chloromethyl)naphthalene, 11.95 g of KOH, and
0.17 g of triethylbenzylammonium chloride in 20 ml
of dioxane (purged with argon), 5 ml of water was
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added dropwise over a period of 1 min. The reaction
mixture was stirred for 3 h at 90-95°C under argon,
diluted by a factor of 2 with water, and extracted with
chloroform. The extract was dried over potassium
carbonate, and chloroform was distilled off under re-
duced pressure. The residue was precipitated from
chloroform into hexane and crystallized from benzene
to give 0.71 g (70%) of phosphine oxide I, mp 260°C.
IR spectrum: v(P=0) 1160 cm™. 'H NMR spectrum
(CDCly), 8, ppm (J, Hz): 3.5 d (6H, CH,, 2Jn, 13.5),
7.36-7.46 m and 7.73-7.83 m (21H, C;oH,). 3'P
NMR spectrum (CDCly), 8p, ppm: 42.44. Lumines-
cence spectrum, v, cm - 30000-24800 (with the
vibronic peaks at 29420, 27780, 26460, and 26 250)
a excitation in the absorption band a 33000-
32500 cmt. Found, %: C 84.18; H 5.83; P 6.91.
Cg3H,,OP. Calculated, %: C 84.23; H 5.78; P 6.58.

The IR spectrum was recorded on a Specord IR-75
spectrometer in KBr pellets. The H and P NMR
spectra were taken on a Bruker DPX-400 spectrometer
(400 and 161.98 MHz, respectively). The lumines-
cence spectrum was obtained on an experimental
installation consisting of a DKSsh-1000 excitation
source, an MDR-2 monochromator, and an FEU-79
photoelectron multiplier.
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