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Mitsuji Y AMASHITA™, Kenji TSUNERAWA, Motoyuki SUGIURA, Tatsuo
OSHIK AWA

Departraent of Chemistry, Faculty of Engincering, Shizuoka Uni-
versity, Hamamatsu 432, Japan

Saburo INOKAWA

Departraent of Chemistry, Faculty of Science, Okayama University.
Okavama 700, Japan

The hvdroxy group of methyl 1-hydroxyalkyl-(phenyl)-phosphinates 3, pre-
pared from methyl phenylphosphinate 1and aldehydes or ketones 2, is directly
deoxygerated on treatment with diphosphorus tetraiodide to give the methyl
alkyl-(phenyl)-phosphinates 4.

Additions of phosphorus compounds having a P-H bond to
carbonyl compounds are known to give phosphorus com-
pounds possessing a hydroxy group on the a-carbon atom? %
The conversion of the hydroxy group directly into hydrogen
was unsuccessful until our preceding work on o
hydroxyalkylohosphine oxide derivatives using diphos-
phorus tetraindide was published®. In this communication
we describe the synthesis of methyl 1-hydroxyalkyl-(phenyl)-
phosphinate derivatives 3a—d and their direct deoxygen-
ation, promoted by the methoxy-phenylphosphinyl group,
with diphospaorus tetraiodide”.
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Methyl 1-hydroxyalkyl-(phenyl)-phosphinates 3a—d were
prepared by the reaction of aldehydes or ketones 2a~d with
methyl phenylphosphinate (1) in the presence of base®. Di-
rect deoxygenation of 3a—d to give methyl alkyl-(phenyl)-
phosphinates 4a—d with diphosphorus tetraiodide was suc-
cessful after work-up with diazomethane (Table).

Only a few reports concerning the deoxygenation of alcohols
with diphosphorus tetraiodide to give the parent hydrocar-
bons are known® 1% In the case of phosphonates also, no
direct deoxygenation of an o-hydrexy group of (1-
hydroxyethyl)-phosphonate derivatives has been reported.
However, it has been reported that the functional group in-
terconversion of the a-hydroxy group into hydrogen can be
carried out to prepare the parent ethanephosphonate deriva-
tives, in yields of 48 - 77 %, by hydrogenation or hydrogeno-
lysis of the corresponding vinyl- or chloro-derivatives*!.
In surnmary, the present method should provide & facile pre-
parative method for phosphinates from carbcnyl com-
pounds and phosphorus compounds having a P-H bond.
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Table. Compounds 3 and 4 prepared

'H-N.M.R. (CDCl3)
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[.R. (KBr) M.S.

Product  Yield m.p. [°C] or Molecular ‘ .
(%] b.p. [°C]/torr Formula® o[ppm] v[em ™ '] mje {(M™)
3a 68 110-111° CoH;505P 142, 1.47 (2d, 3H ecach, J=150Hz, 3300 (OH) 214
(214.2) 2CH,) 394 (d. 3H. J=100Hz
OCH.); 5.11 (s, 1H, OH); 7.5-8.4 (m,
5]1arolvl)
3b 90 232--237°/0.1 CyH;0,P 1.37 (dd, 3H, Jyya=70Hz, Jy 3350 (OH) 200
(200.2) =150Hz, CH,); 371 (d, 3H, J
= 10.0 Hz, OCH3); 3.7-4.2 (m, 1 H, CH);
5.39 (s, 1H, OH); 7.0-8.0 (m, SH, o)
3c 76 200--202° Cy1H{,0:P 0.92 (1, 3H. J = 7.0 Hz, CH,CH;); 1.28, 3300 (OH) 228
(228.2) 1.30 (2d, 3H, J=15.5Hz, C—CHj);
1.63 (dq, 2H, Jyp=155Hz, Jyu
=7.0Hz, CH,CHj); 3.66 (d, 3H, J
=10.5 Hz, OCH;); 4.26 (s, 1H, OH).
7.1-7.8 (M, SH,om)
3d 74 47-49° C,oH,50,:P 0.80 (1, 3H, J = 7.0 Hz, CH,CH,); 1.0~ 3300 (OH) 214
(214.2) 2.0 (m, 2H, CH,CH;); 3.5-4.0 (m, 1H,
CH); 345 (d. 3H, J =10.0 Hz, OCH,);
4.05 (s, 1H, OH); 7.0-7.7 (m, 5H,,)
4a'? 74 95-100°/1.5 CoH,s0,P 0.95, 1.20 (2dd. 3H each, Jyp = 15.0 Hz, 1240 (P=0) 198
(198.2) Jun = 70Hz 2CHj); 1.5-2.5 (m, 1H,
CH); 3.50 (d. 3H, J = 10.0 Hz, OCH,;);
7.2-7.7 (m, SH,p,)
4pb'3 80 106-107°/0.8 C,H,;0,P 1.00 (dt, 3H, Jygp=150Hz, Jyy 1250 (P=0) 184
(184.2) = 7.0 Hz, CH;); 1.5-2.0 (m, 2H, CH,);
3.62(d,3H.J = 10.8 Hz, OCH,);7.0-7.5
(m, SH,om)
4c 75 104--106°/0.7 C,,H,,0,P 0.81-1.3 (m, 8H, CH,, C,Hq); 1.5-20 1240 (P=0) 212
(212.2) (m, 1H, CH); 3.55 (d, 3H, J =10.0 Hz,
OCH.); 7.0-7.7 (m, SH,.om)
4d 77 117-119°/2 C,oH,50,P 095 1.00 (2, 3H. J=7.0Hz 1250 (P=0) 198
(198.2) CH,CH3); 1.2-2.2 (m, 4H,

—CH,CH,—):3.60(d, 3H,J = 10.8 Hz,
OCH,); 7.0-7.8 (m, SH, )

* Satisfactory microanalyses obtained: C +£0.41, H +0.29.

Methyl 2-Hydroxy-2-propyl-(phenyl)-phosphinate (3a); Typical
Procedure:

To a mixture of methyl phenylphosphinate (1; 2.0 g, 13 mmol) and
sodium metal (0.20 g, 8.7 mmol) in benzene (10ml) is added ace-
tone (2a;4.0 g, 6.9 mmol). After 12 h at room temperature the sol-
vent is removed, and the residue is taken up in chloroform
(3 x 30ml). The chloroform solution is washed with water
(2 x 10 ml) and dried with anhydrous sodium sulfate. Evaporation
of the solvent in vacuo gives the product 3 a; yield: 1.9 g(69 %): m. p.
110-111°C.

CyoH, s05P cale. € 5607 H7.06
(214.2) found 356.01  6.92

M.S: mfe =214 (M*); LR. (KBr): v=3300cm"' (OH).

Methyl Phenyl-(2-propyl)-phosphinate (4a); Typical Procedure:

A mixture of diphosphorus tetraiodide (2.7 g, 4.8 mmol) and 3a
(0.52 g, 2.4 mmol) in chloroform (5 ml) is stirred at room tempera-
ture for 24h. The mixture is then extracted with chloroform
(3 x 30 ml), the extract is washed with water (2 ml), and treated with
an ether solution of diazomethane [generated from p-toluene-
sulfonylmethynitrosamide (0.89 g, 4.2mmol) in ether (8 ml) accord-
ing to Ref.'* at 20°C for 0.5 h. The product is separated by prepara-
tive thin layer chromatography on silica gel with ethyl
acetate/petroleum ether (2/1, v/v) as eluent to give 4a; yield: 0.35 g
(74%); b.p. 95--100°C/1.5 torr.

CoHsO,P cale. C60.60 H 7.63

(198.2) found 60.19 7.34

M.S.: mfe =198 (M™); LR. (film): v = 1240 cm "! (P==0).
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