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Abstract

The reagent TiCl4-Et3N was used in the Horner-Wadsworth-Emmons (HWE)-type reaction of triethylphosphonocarboxylates with aldehydes, wherein unstable intermediary aldol adducts were isolated with anti-selectivity. Subsequent Brønsted acid promoted stereoselective elimination was successfully performed using TBS-benzamide-pyridinium triflate to give the less-accessible Z-α,β-unsaturated esters
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[bookmark: RY07405ST-15]15  Acetonide derivative of 2a was prepared as follows: benzyl ester analogue 1′ was used for the present Ti-addition, and the successive debenzylation (H2-cat. Pd/C) and acetonide formation (2,2-dimethoxy propane-cat. PPTS, Scheme 
   [3]
 ). 1H NMR (300 MHz, CDCl3): δ = 0.90 (3 H, d, J = 6.9 Hz), 1.04 (3 H, d, J = 6.9 Hz), 1.31-1.39 (6 H, m), 1.55 (3 H, s), 1.71 (3 H, s), 1.95-2.11 (1 H, m), 3.13 (1 H, dd, J = 8.9, 27.9 Hz), 4.12-4.36 (5 H, m). 13C NMR (75 MHz, CDCl3): δ = 13.94, 16.19, 19.66, 23.98, 28.97, 31.34, 43.09 [d, 1J (13C, 31P) = 131.5 Hz], 62.82 [d, 2J (13C, 31P) = 7.2 Hz], 63.89 [d, 2J (13C, 31P) = 7.2 Hz], 72.11, 106.03, 163.68 [d, 2J (13C, 31P) = 5.8 Hz].
[bookmark: RY07405ST-16]16  
            
Typical Procedure (Table 4, Entry 2).
            

TBS-BEZA (467mg, 1.50 mmol) was added to a stirred solution of the obtained aldol adduct (2c) and -PyH+·OTf- (23 mg, 0.1 mmol) in THF (2.0 mL) at 20-25 °C under an Ar atmosphere. After 0.5 h, H2O was added to the mixture, which was extracted twice with Et2O. The combined organic phase was washed with H2O, brine, dried (Na2SO4) and concentrated. The obtained crude oil was purified by SiO2 column chromatography (hexane-EtOAc = 20:1) to give the desired product (146 mg, 86%).
[bookmark: RY07405ST-17]17  The reaction of Table 
   [4]
 , entry 1 resulted in the formation of TBSOP(O)(OEt)2 (10) in 93% yield based on 1H NMR measurement, which matched with the authentic sample prepared from HOP(O)(OEt)2 and TBSCl in the presence of imidazole in MeCN. 1H NMR (300 MHz, CDCl3): δ = 0.27 (6 H, s), 0.95 (9 H, s), 1.30-1.35 (6 H, m), 4.05-4.13 (4 H, m).
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