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Table 1. Effect of the substituent X and Y for the reaction of (E)-1,3-diphenylprop-2-en-1-one
derivatives (1a-e) with trimethyl phosphite.

Entry X Y Yields® ® (%)
1 H H 75
2 cl H 90
3 H Cl 87
4 Me H 69
5 H Me 76

a Yield of dimethyl (3-oxo-1,3-diphenylpropyl)phosphonate derivatives (3a-e). b Isolated yield.
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Table 2. The reaction of a, B-unsaturated carbony compounds (6a-e) with trimethyl phosphite.

Yields®® (%)

Eniry X v Ta-e 8a-e
1 Ph Ph - >99
2 Me, Ph - 46
3 Ph Meg - 43
4 OMe Ph - -
5 H Ph 31 -

a Yield of the phosphonates (7a-e) and (8a-e). b Isolated yield.
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Experimental Section

Melting points were obtained with a Yanaco micro melting point apparatus and are uncorrected. 'H and

13C NMR spectra were recorded on a JEOL EX-400 in CDCls, with TMS as an internal standard.

General Synthesis of dialkyl (3-oxo-1,3-diphenylpropyl)phosphonate derivative.

Lewis acid was added to a solution of (E)-1,3-diphenylprop-2-en-1-one (1 mmol) in dry CH,Cl, (3 mL)
at 0 °C, after the mixture was stirred at this temperature for 0.5 h, trialkyl phosphite (1 mmol) was added
and the mixture was stirred at reflux in dry CH,Cl,. The reaction mixture was quenched by the addition
of aq HCl, and the mixture was extracted with CH,Cl,. The organic layer was washed with aq NaHCO;,
dried over Na,SOy, and concentrated in vacuo. The residue was chromatographed on silica gel (AcOEt :

hexane = 1 : 1) to give the phosphonate.
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Dimethyl 3-(4-chlorophenyl)-3-oxo-1-phenylpropylphosphonate (3b).

Colorless crystals: mp 120.5 — 121.0 °C; '"H NMR (CDC13, 400 MHz) & = 3.46 (3 H, d, 3JH,p =10.5 Hz,
CHs), 3.58-3.73 (2 H, m, CH,), 3.64 (3 H, d, *Jp = 10.5 Hz, CH3), 3.96 (1 H, ddd, J = 22.1, 8.8, 4.7
Hz, CH), 7.21 (1 H, s, arom. H), 7.29 (2 H, t, J = 7.4 Hz, arom. H), 7.40 (4 H, dt, J = 6.7, 2.5 Hz, arom.
H), 7.85 (4 H, dd, J = 6.6, 2.0 Hz, arom. H); '*C NMR (CDCl;, 100 MHz) & = 38.48 (d, 'Jcp = 140.6
Hz, CH), 39.11 (d, 2Jcp = 1.7 Hz, CH), 52.73 (d, 2Jcp = 7.4 Hz, P-OCHs), 53.74 (d, 2Jep = 7.4 Hz,
P-OCHs), 127.47 (d, Jcp = 3.3 Hz, arom. C), 128.67 (d, Jcp = 2.5 Hz, , arom. C), 128.96 (arom. C),
129.12 (d, Jep = 6.6 Hz, arom. C), 129.49 (arom. H), 134.80 (d, Jcp = 1.7 Hz, arom. H), 135.52 (d, Jcp
= 7.4 Hz, , arom. C), 139.85 (arom. C), 194.98 (C=0); Anal. Calcd for C;7H;3Cl104P: C, 57.88; H, 5.14.
Found: C, 58.17; H 5.37.

Dimethyl 1-(4-chlorophenyl)-3-oxo0-3-phenylpropylphosphonate (3c).

Yellow oil ; 'H NMR (CDC13, 400 MHz) & = 3.46 (3 H, d, 3/ yp = 10.7 Hz, CH3), 3.53-3.69 (2 H, m,
CHy), 3.63 (3 H, d, *Jup =10.7 Hz, CH3;), 3.90 (1 H, dt, J = 22.4, 6.7 Hz, CH), 7.09-7.16 (1 H, m, arom.
H), 7.25 (1 H, d, J = 6.8 Hz, arom. H), 7.32-7.36 (4 H, m, arom. H), 7.44-7.48 (1 H, m, arom. H), 7.84
(2 H, d, J = 7.8 Hz, arom. H); 3*C NMR (CDCl;, 100 MHz) § = 37.97 (d, 'Jcp = 140.6 Hz, CH), 38.72
(d, 2Jcp = 1.7 Hz, CHy), 52.73 (d, 2Jcp = 7.4 Hz, P-OCH3), 53.52 (d, 2Jcp = 7.4 Hz, P-OCH3), 127.25 (d,
Jep = 6.6 Hz, arom. C), 127.88 (d, Jcp = 2.5 Hz, , arom. C), 128.51 (arom. C), 129.03 (d, Jcp = 7.4 Hz, ,
arom. C), 129.64 (d, Jcp = 2.5 Hz, , arom. C), 133.31 (arom. C), 134.17 (d, Jcp = 2.5 Hz, , arom. C),
136.08 (d, Jop = 1.7 Hz, , arom. C), 137.77 (d, Jcp = 6.6 Hz, , arom. C), 194.98 (C=0).

Dimethyl [3-(4-methylphenyl)-3-o0xo-1-phenylpropyl]phosphonate (3d).

"H NMR (CDCl3;, 400 MHz) § = 2.37 (3 H, s, CH3), 3.46 (3 H, d, *Jyp = 10.6 Hz, CH3), 3.57-3.74 (2 H,
m, CHy), 3.69 (3 H, d, *Jup = 10.6 Hz, CH3), 4.00 (1 H, ddd, J = 22.1, 9.1, 4.3 Hz, CH), 7.21 3 H, dd, J
=17.1,3.7 Hz, arom. H), 7.27 2 H, t, J = 7.8 Hz, arom. H), 7.41 (2 H, dt, J = 6.4, 1.5 Hz, arom. H), 7.81
(4 H, dd, J = 6.6, 1.3 Hz, arom. H); '*C NMR (CDCl;, 100 MHz) § = 26.62 (CH3), 38.49 (d, 'Jcp =
139.8 Hz, CH), 38.88 (CH,), 52.70 (d, 2Jcp = 7.4 Hz, P-OCH;), 53.64 (d, 2Jcp = 7.4 Hz, P-OCH3),
127.33 (d, Jep = 3.3 Hz, arom. C), 128.19 (arom. C), 128.59 (d, Jcp = 2.5 Hz, arom. C), 129.19 (d, Jcp
= 3.3 Hz, arom. C), 129.29 (arom. C), 134.09 (arom. C), 135.80 (d, Jcp = 6.6 Hz, arom. C), 144.17
(arom. C), 195.75 (C=0); Anal. Calcd for C3H,;C1O4P: C, 65.05; H, 6.37. Found: C, 64.91; H 6.39.
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Dimethyl [1-(4-methylphenyl)-3-0xo0-3-phenylpropyl]phonate (3e).

Yellow oil; 'TH NMR (CDC13, 400 MHz) 6 = 2.17 (3 H, s, CH3), 3.40 3 H, d, 3Jgp = 10.5 Hz, CH3),
3.51-3.68 (2 H, m, CH,), 3.60 (3 H, d, *Jyp = 10.5 Hz, CH3), 3.89 (1 H, ddd, J = 22.1, 9.1, 4.3 Hz, CH),
7.00 2 H,d,J=7.6Hz, arom. H), 7.31 2 H, d, J = 7.6 Hz, arom. H), 7.42 (2 H, d, J = 7.3 Hz, arom. H),
7.82 (2 H, d, J = 7.1 Hz, arom. H); *C NMR (CDCls, 100 MHz) & = 26.62 (CH3), 37.75 (d, Jcp =
140.6 Hz, CH), 38.72.11 (CH,), 52.48 (d, 2Jcp = 7.4 Hz, P-OCH3), 53.38 (d, 2Jcp = 7.4 Hz, P-OCH3),
127.79 (arom. C), 128.72 (d, Jcp = 6.6 Hz, arom. C), 128.94 (arom. C), 129.08 (dd, Jcp = 3.3 Hz, arom.
C), 132.25 (sd, Jcp = 7.4 Hz, arom. C), 133.04 (arom. C), 136.24 (arom. C), 136.72 (sd, Jcp = 3.3 Hz,
arom. C), 194.98 (C=0).
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