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Summary: The presence of a removable 1 -(trimethylsilyl) residue greatly Increases the chelation-controlled diastereoselectivity 
in alkenylcuprate additions to choral P-alkoxyaldehydes Several methods for protfodesllylation of the resuitant allyllc alcohols 
[5 + 2b (R=Me,SiCli,CH,OCH,-, PhCH,OCH,-, and PhCH,-)] are compared 

Chelation-controlled addltlon of carbon nucleophlles to a- and P-alkoxy carbonyls has proven to be a powerful method 

for 1,2-asymmetric induction 2 The sequence in eq 1 IS illustrative, where chelatloncontrolled addition to the a-choral P-alkoxy 

aldehyde 1 leads mainly to dlastereomer 2 The highly reactive aldehyde carbonyl and the need for a six-membered chelate 

dictate the use of cuprate nticleophiles for stereoselective addition. Unfortunately, cuprates wherein the carbon ligand is sp2- 

hybridized exhibit poor-to-moderate stereoselectivity ” We report here a method for the highly stereoselective production of the 

desired isomer 2b 
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Addltlon of the a-(tnmethylsllyl)vinyl cuprate 43 to three P-alkoxy aldehydes of general structure 1 IS detalled in eq. 2 and 

the accompanying table. The addition of the a-(tnmethylsllyl)vinyl residue proceeded In high yield in each case (84 + 92%) and 

with high chelation-controlled selectivtty (2 17 l), producing 5 as the malor diastereomer 

Several methods for the protiodesllylation of the vinylsilane residue to produce the general structure 2b from 5 are also 

described In eq 2 and fhe table. Methods (a)? (bj,* and (e)” involved ffuonde-Induced desllylafion (X0-0 srLyf mlgrafion 

catalyzed by NaH in HMPA6 or DMPU6 provides the basis of methods (c) and (d) In the event of vinylsilane cleavage in the 

presence of the SEWether’ (entry I), method (a) was decidedly superior. Method (e) (entry 3) has proven to be especially 

convenient on large scale. At 0 5 M in DMF, the vmylsilane 5 (R=PhCH,-) was treated with 3 equiv of KF.2H,O in the presence 

of 0 5 equiv of 18[crown]6 at 85YL5 

enuy R 0 YO Yield 5, Ratio Desllylation (metho Lp , % Yield 2b) 

1 
Me3WH2CH20CH2- 88, 17:l (a) 98, (b) 58; (c) 61, (d) 65 
PhCH,OCH,- 84, 18.1 (a) 93; (b) 84, (c) 80; (d) 74 

3 PhCH,- 92, >20 1 (a) 85, (b) 73, (c) 78, (d) 77; (e) 98 

aRatios were determined by high-field ‘H NMR and HPLC. 

o(a) Bu,NF~3H,O, CH,CN, 80°C (b) Bu4NF 3H,O, DMSO, ISOT. (c) 10 mol % NaH, HMPA, 25T 
(d) 10 mol % NaH, DMPU, 25°C. (e) KF.ZH,O, 18-C-6, DMF, 85°C 
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Representative Experlmentals: 

Chelafron-controlledcuprafe a&Won, 7 + 5 (R=PhCH,OCH,-J. To a magnetically stirred solution of a-(tnmethylsllyl)vmyl bromide% 

(21 43 g, 119 6 mmol) rn E&O (117 mL) at -78°C was added t-BULI (1 7 M in pentane, 140 0 mL, 238 0 mmcl) The solution was 

warmed to -50°C and stirred for 2 h. The vinyllithium reagent was then transferred via cannula to a solution of Bu,PCul (22.68 

g, 57 9 mmol) in ether (60 mL) at -78°C The solution was warmed to -40°C and stirred for 3 h Aldehyde l(R=PhCH,OCH,-, 

7 92 g, 38 0 mmol) was added via syringe pump in ether (38 mL) over 30 minutes Stlrnng was continued for 2 h at -78°C The 

reaction mixture was then quenched wtth a I I NH,OH (3%).NH&I,,, solution and the layers partitioned The aqueous layer was 

extracted wtih ether, the organics combined, dned (MgSO,), filtered, concentrated I~I vacua and the residue purified by flash 

column chromatography (elution with 3 1 hexane ether) to yield 9 88 g (84%) of 5 (R=PhCH,OCH,-) as an 18’1 ratio of 

diastereomers ’ 

Desilylafion w/f/~ Bu,NF.3H,O [Method (a)], 5 + 2b (R=PhCH,OCH,-J To a magnetically stirred solution of 5 (R=PhCH,OCH,-) 

(513 mg, 1.66 mmol) rn CH,CN (16 mL) was added Bu,NFOH,O (1 03 g, 3 26 mmol) and stirnng was continued at 80°C for 3 

h The reaction mixture was concentrated to haR of the orIgInal volume and parttiloned between ether (20 mL) and water (20 mL) 

The layers were partitioned and the aqueous layer was saturated with NaCl and extracted with ether (2 x 20 mL) The organic 

layers were combined, dried (MgSO,), filtered, concentrated, and the residue punfled by flash column chromatography (elutton 

with I:1 ether hexane) to afford 364 mg (92%) of the desilylated product 2b (R=PhCH,OCH,-) ’ 
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