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Addition of bis(trimethylsiloxy)phosphine to
styrene, its heterocyclic analogs, and vinylferrocene
is a convenient method for preparing functionalyzed
phosphonites and their derivatives [1]. In the present
work we showed that bis(trimethylsiloxy)phosphine A
reacts with aryl-substituted acetylenes in a way much
different from its exothermic addition to dimethyl
acetylenedicarboxylate [2], i.e. by a radica me
chanism and only in the presence of a catalyst, azo-
diisobutyronitrile, under conditions of its thermolysis
at 100-120°C. Thus the reactions of phosphine A with
phenyl- and anisylacetylenes involve double regio-
selective addition to the acetylene fragment to form
diphosphonites 1.

2(MesSiO),PH + HC=CAr
' A
R, (Me3Si0),PCH,CH(ANP(OSIMes),,
la, Ib

Ar = Ph (a), 4-MeOCgH, (b).

Under the same conditions, the reaction of excess
phosphine A with tolane stops on the formation of
substituted vinylphosphonite |1 which, according to
NMR data, is 2: 1 mixture of the E and Z isomers.

PhC=CPh
AR Ph Ph Ph H
— Se=c{ + - c=c{
(Me3SiO)P H  (MeSIO)P Ph
E-11 @1

Treatment of compounds | with dilute solutions of
sodium methylate in methanol provides water-soluble
salts as white hygroscopic crystals.

The NMR spectra of compounds |-111 contain
characteristic signals of the P'C'H,C°H(C%P* and

NaO._ _ONa
g, | p 2MeONa MeoH H/PCH2CH(Ar)P\
—4Me,SIOM

GeaoMe llla, I11b

Ar = Ph (a), 4-MeOCgH, (b).

PC=C?H fragments, whose parameters are given
below. In the *H and ¥*C NMR spectra, the proton
and *3C signals of the CH, fragment of compound |
overlap with the respective signals of the phenyl
fragments. For compound |1, the NMR data for the
preferred isomer are given first.

1,2-Big[bis(trimethylsiloxy)phosphino]-1-phenyl-
ethane (1a). A mixture of 42 g of bis(trimethylsiloxy)-
phosphine, 6.1 g of phenylacetylene, and 0.3 g of
azodiisobutyronitrile was heated to 100°C, after which
the temperature was raised to 130°C over the course
of 1 h. Distillation gave 24.3 g (78%) of diphos-
phonite la, bp 133°C (0.5 mm Hg). *H NMR spec-
trum, &, ppm: 1.85-2.0 m (ClHAHB), 2.84 m ABMX
system [C?H,,, ZJ(lPZHM) 3.6, 3J(HgH,) 11.6,
3J(HgHy) 9.2 Hz]. *C NMR spectrum, 5., ppm:
40.27 d.d (C*, 13pc 31.7, 2Jpc 155 Hz), 50.72 d.d gcz,
1pc 30.3, 2Jpc 9.6 Hz), 139.81 d.d (C?, 2Jpe 9.1, *Jpnc
3.1 Hz). 3P NMR spectrum, 5p, ppm: 160.89 d (P!,
3Jop 7.0 Hz), 14894 d (P, %) 7.0 Ha).

Compounds Ic and 11 were obtained analogously.

1-Anisyl-1,2-bis[bis(trimethylsiloxy)phosphino]-
ethane (Ib). Yield 74%, bp 139°C (0.5 mm Hg). *H
NMR spectrum, 8, ppm: 1.85-2.05 m (CH AHg), 2.80
m ABMX [C?H,, 2J(P°H,) 4.0, 3J(HxH,) 12.4,
33(Hg) 8.6 Hz], 3.91 s (OCH,). °*C NMR spect-
rum, 8¢, ppm: 39.60 d (C, 1Jp 30.0, 2 14.9 H2),
49.07 d.d (C% Jpc 27.6, “Jpc 11.3 Hz), 130.75 d.d
(C3, 23 9.0, 33 3.4 Hz), 55.02 s (OCH.,), 157.85 s
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(OC=). 3P NMR spectrum, &, ppm: 164.33 d (P,
3Jop 8.4 Hz), 151.46 d (P, %) 8.4 Hz).

Bis(trimethylsilyl) (1,2-diphenylvinyl)phos-
phonite (11). Yield 69%, bp 152°C (0.5 mm Hg). *C
NMR spectrum, 5, ppm: 151.34 d (CY, 1J: 36.6 Hz)
and 152.41 d (C!, Y. 45.2 Hz), 1.57 d (CSi, *Jxc
3.2 Hz) and 1.45d (CSi, 3Joc 2.9 Hz). 3P NMR spec-
trum, Sp, ppm: 144.26 and 139.99 s.

1-Phenylethylenebis(sodium hydrogen phos-
phonite) (I11a). To a solution of 3.2 g of sodium
methylate in 50 ml of methanol, a solution of 15.7 g
of phosphonite la in 30 ml of diethyl ether was added
with stirring at 10°C. The resulting mixture was
heated to boiling, the solvent was removed, and the
residue was kept in a vacuum (1 mm Hg) for 1 h to
obtain 8.2 g (98%) of sdt Illa. *H NMR spectrum,
8, ppm: 6.65 d (P*H, 13, 516.3 Hz), 6.78 d.d (P°H,
135, 5155, 3JHH1 2.4 Hz). C NMR spectrum, 5,
ppm: 29.66 d (C, 1Joc 89.5 Hz), 43.04 d (C?, uldx:
82.9 Hz), 136.4-134.4 m (C%). 3P NMR spectrum,
8 ppm: 29.06 d.d (P, 135, 516.3, 31, 55.6 Hz),
23.56 d.d (P?, 'Jp, 515.5, 33 55.6 Hz). Found, %:
C 34.43; H 3.69. CgH,,Na,0,P,. Calculated, %: C
3455, H 3.62.

Salt 111b was obtained analogoudly.

1-Anisylethylenebis(sodium hydrogen phos-
phonite) (I11b). Yield 96%. 'H NMR spectrum, §,
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ppm: 6.52 d (P'H, 1Jp, 519.4 Hz), 6.81 d.d (P°H,
Jeyy 522.1, 33 2.6 Hz). 3C NMR spectrum, S,
ppm: 30.05 d (CY, 1Jp: 90.3 Hz), 41.89 d (C? U
83.7 Hz), 135.1-1353 m (C%), 54.92 s (OCH,),
158.01 s (OC=). *'P NMR spectrum, &y, ppm: 35.83
d.d (P!, 13, 519.4, 33 57.1 Hz), 29.55 d.d (P, 10n,
522.1, 33 57.1 Hz). Found, %: C 34.94; H 3.98.
CoH1,Na,O:P,. Calculated, %: C 35.08; H 3.92.

The NMR spectra were obtained on a Varian VXR-
400 spectrometer in CDCl; or D,O (salts |11) against

TMS (*H, C) or 85% of H,PO, in D,O (*'P).
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