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Abstmct: (R)-(1 -naphthyl)phenylmethylsflylmethyllithium has been prepared from l-naphthytphenylmethyt- 
silylmethyftn-n-butyltin. which is in turn prepared in four steps from (R)-(1-naphthyl)phenyfmethytsilane. The 
title lithium reagent was reacted with benzatdehyde. pivabehyde. acrobin and P-methytcycbhexarone to 
produce the correspondng B_hydroxysitanes in good yield. but with only a 3-4% diastereomeric excess. 
Unfortunately. these diastereomers proved lmpossibb lo separate. Model studies empbylng the methyl- 
diphenylsityl group showed that these B_hydroxysitanes could be protiodesilybted to give the corresponding 
methyl alcohol. The prcducts from the eddoct with pivabehyde and acrolein were used to investigate the 
stereochemistry at silicon of the p-elimination of the p-hydroxysilanes. This was found to occur with inversion of 
configuration at silicon when the elimination is camed out with boron fluoride etherate. sulfunc acid or acetic 
add/sodium acetate, but with retention of configuration when carried out with potassium hydride. 

The recent advances In asymmetric synthesess and in silicon-mediated transformations4 have been 

extraordinary. The combination of these two general devebpments has. however, been attempted onty in a 

small number of instances5 despite some earty work of Brook and coworkers6 indicating that some successes 

along these lines might be possible. Even in the absence of high stereoselectivity in the reactions of chiral 

organosilanes7. the presence of the chiral organosilane moiety albws for the potential separation of the 

formed dlastereomerss. whrch could lead to silicon-free products of high opttcal purity. This general approach 

has been used successfully by Brown and coworkers9 mth certain chiral organoborane reagents, 

In our own expnence we have used the readily avartable l-naphlhylphenyl-Mthyltifylfs unit as the chiral 

silicon group. This unrt has not given high diastereoselectivities in its reactions. out we have Succeeded in the 

separatbn of the formed diastereomers in SeVeral cases. 7 We report herein on the preparation of three 

diastereomeric t+hydroxyakyl (l-naphthyl)phenylmethylsilanes of the type 1, attempts at their Separation and 

the stereochemistry at silicon for their ebmination. 

Y 
l-NpPhUeSI’CH,CHR 

1 

Results and Dlrcusslon 

Preparation of fHiydroxysilanes Optiily Active at Silicon. 

In order lo ascertain that certain reactions would procede we first looked at a model system. namety 

(chloromethyl)methybiphenylsilane, This material is readily prepared from (chbromethyt)dimethybhbro- 

silane and phenylmagnesium bromide. tt reacts reedity with magnesium turnings to brm the Grignard reagent 

2. This reagent. however, reacts very poorty with aldehydes. 6e in pan to its greater sterlc bufk over that of 

the more common lrimethylsityl system. Reection of 2 with hi-n-butyltin chloride gives the tin reagent 3, which 

when treated with n-butyllithium in THF at -78’ provides the Rhium reagent 411, which did react with 

benzabehyds In good yreld. It was of some concern that the intermediate t5alkoxysibnes would suffer 
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(R)-( I-N~phthyl)~henylmtchyl~lylmerhyll~th~um 3783 

dwtereoselecti~ IS extremely bw with Only -4% de being observed. As expected the reection with 

2methylcycbhexanone ocouned from the side opposite to that of the methyl groq.tt ft was not possiMe to 

determine the diastereomeric ratio of this r&ion product. The unreaoted 2-methykqobhexanone was 

oheoked for optical activity and fwnd to be optioaky inective indicating that no kinetic resolution had occurred. 

Likewise. the p-hydroxysitane was subjected to etiminatton with boron fboride etherate and the resufting 

1 -methylene-2methyloyobhexane found to De optically inactive. 

SCHEME II 

“Bu,SnCI 
1-NpPhMeSI’CH,t4gCI ____) 1-NpPhYeSI*CH,SnaBu, 

7 

otl 

7 
1) “BuLI 

2) RCHO 
I-NpPhlWCH,dHA 

3) H,O 8a R = Ph 

8b R = ‘Bu 

8c R = CH=CH, 
TABLE I. &HYDROXYSlLANES FROM 3 AND 7. 

Siltnr Csrbonyl 
Compound 

Product K YkM Dlrrtrroomrrlc 
R&U0 

3 brnzrldohydo 5r 61 . . 

3 plvrldrhydr Sb 58 -- 

3 
2-nethyl- 
cyclohoxsnono 

6 59 . . 

bonxrldohydr 8a 65 47:53 

plvrldrhydr 8b Sl 47:53 

scrololn 8c 58 4654 

2-nrthyl- 
cyclohrrrnone 

8d 46 I . . 

a. tt was not possiMe to determine the diasterecvneric ratio in 
this material. 

Stereczhemisry at Silicon of the Elimlnatlcn of B_Hydroxysilanes. 

The Peterson reaction. which in its ortginal form utikzed trfmethytifylmethyknagnesium chkride to convert 

aldehydes and ketones to their methykme derivatives in a Wmig-type transformabon,ts has been expanded to 

inch& the reactions of a wide variety of wsilyl oarbanionic speoles with abhydes and ketones.14 The 

stereochemistry of the elimination of the resufting phydroxysifanes. intermafiates in the above trans- 
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124.94, 113.24, 113.06 70.61, 24.29. -1.50. -1.60; SSi NMR b -8.4. -8.5. 

Reaction of 1-(l-Naphthylphmnylmothylsllyl)-3,3-dlmothyl-2-butanol with Boron Fluorldo 

Etherrto. 

Fdkwing the procedure of HudrUk and PetersontS a 50-mL standard apparatus was char@ with 0.87 g 

(2.5 mmol) of 1 -(l-napMhylphenylmethylsi)yl)-3.3Bmethyll in 10 mL of dichbromelhane. The 

reaction mixture was cooled to W and 0.18 mL (1.5 mmol) of boron trifk~oricb etherate was added dropwise. 

The solution was stirred at room temperature for 1 h. The mixture was edded to a saturated scdium 

bicarbonate solution overlaid with pentane; the organic hyer was washed with two additional portions of the 

saturated sodium bicarbonate solution and was dried over anhydrous magnesium sulfate. The solvents were 

removed at reduced pressure Frltratbn of the crude product through silica gel with hexane and then 

crystallization from hexane gave 0.47 g (70%) of (R)-(-)-1-naphthylphenylmethylfluorosilane: mp 6164C, 

[a]@ -40.8 (c 9.12. ether). [In.17 mp 67.566’C la]@ -46.9” (c 9.12. ether)]; tH NMR d 8.07-7.26 (m, 12H). 0.64 

(d. 3H. J-7.3 Hz); W NMR6 136.65.135.29,134.50,134.64.133.94.133.45,133.34.t32.69.132.00. 131.34. 

136.56. 128.95. 128.07. 127.87. 126.35. 125.76. 125.00. -0.95. -166; Wi NMR d 15.6 

Reactlon of 1-(l-Naphthylp~nylnthylsllyl)-3-buten-2-ol wlth Acotlc AcldlSodlum Acetate. 

Following the procedure of Hudrkk and Peterson’s a 56mL standard apparatus was charged with 15 mL of 

acetic edd saturated tith sodium acetate and 0.23 g (0.7 mmol) of 1 -(l -naphthyfphenylmethykifyl)-3buten-2- 

01. The reaction mixture was stirred at WC for 3 days, cooled to room temperature, and poured mto a 

saturated sodium bicarbonate solution overbid with pentane. The layers were separated, and pentane layer 

was washed with saturated sodturn bicarbonate sotution and was dned over anhydrous magnesium suttate. 

The sotvents were removed at reduced pressure. FlItration of the crude product over silica gel with hexane 

gave 0.136 g (65%) of (R)-(-)-1 -naphthybhenylmethytacetoxysiiane: [a]$5 -16’ (c 8.6. pentane). [lit.ls [a]* 

+18’ (c 66. pentane) for the S isomer)]; tH NMR 8 760-7.20 (m. 12H). 2.00 (s, 3H). 0.60 (s. 3H); 1% NMR i 

171.20, 13660. 135.40, 134.70, 134.60. 134.94. 133.45, 133.34, 132.69. 132.00. 131.34, 130.58. 126.95. 

126.07. 127.87. 126.35. 125.77. 125.20. 5120. 2.00. 

Roactlon of l-(1-Naphthylphonylmethylsllyl)-3-buten-2-01 with Sulfuric Acid. 

Following the procedure of Hudrlik and Peterson15 a 50-mL standard apparatus was charged with two drops of 

concentrated sulfuric acid in 10 mL of THF and 0.49 g (1.54 mmol) of l-(1 -napMhy~henylmethyl~~l)-3-buten- 

2-01. The reaction mixture was reflux for 2 days. cooled to mom temperature, and poured into a saturated 

sodium bicarbonate solution overlaid with ether. The layers were separated, and ether layer was washed with 

the saturated sodium bicarbonate solution and was dried over anhydrous magnesium suffate. The solvents 

were removed at reduced pressure. Filtration of the crude product over silica gel with hexane/ethyl acetate 

(1 :l, v:v) gave 0.25 g (60%) of (R)-(+)-1 -naphthylphenytmethylsilanol: [a]@ -19 (c 5.46, ether), [Lit.17 [a]@ 

-16.5’(c 5.46. ether) for the R Isomer)]; tH NMR 6 7.70-7.20 (m. 12H). 3.00 (os, 1H). 0.62 (s. 3H): t3c NMR 6 

138.70. 137.78. 137.03, 136.66. 135.29, 135.06. 134.75. 134.59, 134.32, 133.40. 130.25, 129.01. 128.47. 

127.92, 125.59, 125,32. 125.11. -2.10. 

Rerctlon ot l-(1-Naphthylphonylmothylsltyl)-sbuten-24 wlth Potrsslum Hydrldo. 

Folbting the procedure of Hudrlik and Peterson’s a 50-mL standard apparatus was charged with 




