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Table 1. Effect of Lewis acid for the reaction of (E)-1,3-diphenylprop-2-en-1-one with trimethyl phosphite.

Entry Lewis Acid equiv Yield? 2 (%)
1 none - -
2 AICl3 0.50 6
3 AICl3 1.0 15
4 BF3 - OEt, 0.50 13
5 BF3 - OEt; 1.0 27
6 TiCly 0.50 87
7 TiCly 1.0 63
8 Ti(OiPr), 0.50 -
9 Ti(OiPr), 1.0 -
10 ZnCl, 0.50 42
11 ZnCl, 1.0 70
12 ZnBry 0.50 52
13 ZnBry 1.0 54

a Yield of dimethyl (3-oxo-1,3-diphenylpropyl)phosphonate. ® Determined by HPLC analysis.
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Table 2. Effect of Molar Amounts of TiCl, and P(OMe); on the Yield.
Entry TiClg equiv P(OMe); equiv Yield® ® (%)
1 0.10 1.0 18
2 0.25 1.0 41
3 0.50 1.0 87
4 1.0 2.0 87
5 1.0 3.0 87
6 1.0 5.0 87
7 1.0 1.0 63
8 1.0 1.0 60

aYield of dimethyl (3-oxo-1,3-diphenylpropyl)phosphonate. b Determined by HPLC analysis.
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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. Mass
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spectra were determined with a JEOL JMS-DX300, by GC inlet, and measured by Finnigan MA™ mass

spectrometer.

Synthesis of dimethyl (3-oxo-1,3-diphenylpropyl)phosphonate.

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

(AcOEt : hexane = 1 : 1) to give the phosphonate.

Dimethyl (3-oxo-1,3-diphenylpropyl)phosphonate.

Colorless oil (from ethyl acetate); 'H NMR (CDCl1s, 400 MHz) 0 = 3.49 (3 H, d, 3Jpy = 10.6 Hz,
POCHa), 3.72 (3 H, d, 3Jpi; =10.6 Hz, POCH3), 3.73-3.80 (2 H, m, CH,), 4.02 (1 H, ddd, J = 22.2 Hz, J
=9.1Hz,J=4.4Hz CH),7.23 (1 H,tdd,J=7.4Hz,J=3.6 Hz, J = 1.6 Hz, arom. H), 7.23 (1 H, tdd,
J=74Hz J=3.6Hz J=1.6Hz, arom. H), 7.31 2 H, t, J = 7.7 Hz, arom. H), 7.42-7.46 (4 H, m,
arom. H), 7.55 (1 H, tt, J = 7.4 Hz, J = 1.6 Hz, arom. H), 7.94 (2 H, dt, J = 8.4 Hz, J = 1.6 Hz, arom.
H),"3C NMR (CDCl;, 100 MHz) 0 = 37.76 (d, 'Jep = 140.2 Hz, CH), 39.04 (d, 2Jcp = 1.2 Hz, CH,),
52.72 (qd, 2Jcp = 7.4 Hz, P-OCH3), 53.67 (d, 2Jcp = 7.4 Hz, P-OCH3), 127.37 (d, Jep = 3.2 Hz, arom. C),
128.06 (arom. C), 128.61 (d, *Jcp = 7.5 Hz, arom. C), 128.61 (d, *Jcp = 6.4 Hz, arom. C), 133.32 (d, 3Jcp
= 7.4 Hz, arom. C), 135.68, 136.47 (arom. C), 196.15 (d, *Jcp = 14.9 Hz, C=0); HRMS (EI) m/z M*
Calcd for Cy7H;904P 318.1022, Found 318.0998.
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