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Summary: Alcohol 1, fhe side chain of a -rocopherol, has been synthesized in a stereoseleclive route involv- 

ittg atr aldol cottdettsarion-Claisen rearrattgement sequence. The synthesis requires I I steps and produces 1 

itr 17X overall yield. A complemettrary sequence employing reagent 14 provides isomer 18. 

The aldol condensation has been established to be an effective tool for achieving 1,2-stereoselection in the 

synthesis of acyclic compounds.* In this communication we demonstrate that this versatile reaction may also be 

used in conjunction with the Claisen rearrangement to achieve overall l,S-stereosclection. The strategy is illus- 

~r.ctcd with a total synthesis of the Cl, alcohol 1. which has been converted into vitamin-E (213 

I 2 

The lithium enolate of ketone 3 reacts with acrolein to give aldol 4 m LI).., y~cld.’ Oxidation of 4 with 

periodic acid in tetrahydrofuran (THF)” gives P-hydroxy acid 5 (lOO%),’ which is reduced by lithium alummum 

hydride in refluxing THF to obtain diol 6 /90%).’ Selective protection’ of the primary hydroxyl is achieved by 

treatment of 6 with t-butyldimethylsilyI chloride, triethylamine and 4-(N,N,dimethylamino)pryidine in 

methylene chloride; hydroxy ether 7’ is obtained in quantitative yield. Propionate ester 8’ obtained by reac- 

tion of 7 with propionyl chloride in methylene chloride (730/o), is subjected to Ireland’s conditions for the eno- 

late Claisen rearrangement*(l. LDA, THF, -78°C; 2. t-BuMefiiCI, -78°C; 3. 2>“C, 5.5 hr) to obtain unsa- 

turated acid 9’ (58%). Catalytic hydrogenation of this material (Hz, PtOz, EtOAc) alfords saturated acid 10 

(100%)’ which is reduced (diborane, THF, 25°C) to obtain the monoprotected dial 11 (83%‘0.’ Tosylate 12’ 

obtained from 11 in the normal manner (p-TsCI, C&I@, CHFlh 86%), is allowed to react with two 

equivalents of 3-methyl-I-butylmagnesium bromide and Li$uCld in THF at 0°C for I hr, then at 25°C for 30 
h,.-l.‘, ‘) IO obtain ether 13’ (85%). Deprotection of this compound (t~Bu$l’F-, THF 25” C) gives alcohol 1 

(8W). Alcohol 1 was shown by “C-NMR spectroscopy to be identical with an authentic sample of cnantiomer- 

K,III~ httmogeneous 1.‘. ‘” 
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TOSih$ *SiMes *COOH 

3 4 8 

6: R,=R2=H 

I: R, = H, R2= t-BuMe2Si 

6: RI = COEt, R2= /-BuMe2Si 

9 

HooC~OSiMe2(+Bu) RO&OSIMe2(t-Bu) 

IO II: R=H 
12: R=Ts 

0SiMe2(t-Bu) 

13 

In a complcmcnlnry sequence of reactions ester 14 t t is condensed with acrolein to provide an 86:14 mix- 

ture of /3-hydroxy esters 15 and 16 (889’0) which is reduced (LiAIH,, refhtxing THF) to a similar mixture of 

alcohols 17 and 6. This mixture of diastereomers is converted by the same sequence outlined above to an 

Rh:l4 mixture of alcohols 18 and I. The major isomer was identified by comparison (%NMR)‘” with an 

authentic sample of enantiomerically homogeneous 18.’ 

14 IS I6 

OH 

I7 I8 
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The foregoing investigations have hccn carried out entirely with racemic intermediates. IIowever, by tak- 

ing advantage or one of the enantioselective aldol reagents that are now available,‘* alcohols 1 and 18 could 

cagily bc prepared in enantiomerically homogeneous form. It should be noted that the Roche group have also 

employed the Claiscn rearrangement of optically active allylic alcohols for construction of rhe cr-tocopherol side 

chain. ” 
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