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Abstract: Regio- and stereoselective methods are described for the synthesis of compounds 
possessing the stereochemistry of type &, e, &, and 3 from the aldehyde 2. 

The partial structural unit, R-CH(CH3)CH(OH)CH(CH3)-R', is often found in important natural 

products. Three asymmetric centers of this unit give rise to four possible diastereomers repre- 

sented as la-d; all of which are known as partial structures of polyether, 
1 

ansamycin, 
2 

or macro- 

lide3 antibiotics. We have been interested in developing stereo- and i-agioselective methods for 

synthesizing the structural units la-d from the aldehyde 2, 
4, 5 

which is readily available in race- 

mic and optically active forms. 
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AS a possibile method to prepare diastereomers la and l&, we examined the sequence of - 

reactions shown in Scheme 1. 
6 

The cis-allylic alcohol 2 - was synthesized from 2a6 - via an acety- 

lenic compound in 45% overall yield. It was anticipated that epoxidation of _? should give the 

desired epoxide 4 as the major product, because (1) ; is the expected preferred conformation of 

2 (note the steric compression indicated by arrow in the alternative eclipsed conformations g 

and C, 
7 

and (2) the cooperative effect of the hydroxy group and ether oxygen would be expected 

to direct the course of the epoxidizing reagent. ' Thus, epoxidation (MCPBA/CH2C12/OoC) of 2 

yielded only one epoxide [PMR (CDC13) 6 1.03 ppm (3H, d, J = 7 HZ)],~ to which the structure 4 - 

was tentatively assigned. It was assumed that the opening of the epoxide ring of 4 by an equiv- 

alent of a "methyl anion" would take place regiospecifically at the desired position because of 

steric hindrance due to the methyl group for the incoming nucleophile at the undesired position. 9 
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Scheme 1 
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Reagents: a. - CBr4/(C6H5)3P/Ui;C12/Ooc, & 1. CH3Li (2 eq.)/THF/-?S°C, 2. ClCO2Me/THF/-78'C * 

RT, c_ H/Pa-CaC03/quinoline/hexaner - d DIBAL/CH2C12-C6Hs~3/-780C, e; MCPRA/CH2Cl2/ 

O'C, f. LiCu(CIi3)2/Et20/-20°C, s CH,=CBNgBr/CnI/Et20/-2C°C, h_ MsCl/Py/O'C, k - 

LiAlB4/Et20/OoC. 

The ring opening of Qwith lithium dimethylcuprate (Et,O/-2OoC) was found to be regio- and stereo- 

selective giving exclusively the alcohol 2 [PMR (CDC13) 6 0.78 ppm (3H, d, 2 = 7 Hs) I O-97 (3H, 

d, 2 = 7 ~s)]~ in 95% yield. Similarly, the ring opening of swith divinylcuprate (Et20/-2O*C) 

afforded exclusively the alcohol g6 in 90% yield, which was efficiently converted to the alcohol 

1 [PMR (CBC13) 6 0.88 (3H, d, 3 = 7 Hz), 1.09 (3H, d, J = 7 ~s)]~ in a 2-step procedure in 65% 

yield. The structures of 7_, and consequently 4 and 2, were established by comparison of spec- 

troscopic data of 1 with those of the authentic substance prepared from &, g-3,5-dimethyl- 

4-hydroxycyclohexanone. 

//!@Lqlq 

A B C - 

Scheme 2 summarizes the same sequence of reactions in the trans Series. Epoxidation of the 

trans-allylic alcohol 2, 
6 
synthesized from 2a in 2 steps, - was examined; m-chloroperbensoic acid 

(CJ12c12/O"c) gave about a 3:2 mixture of the epoxides z6 and g.6' " The structure 2 was aSSigned 

to the major epoxide, since its ring opening with lithium dimethylcuprate (Et20/-20°C) gave ex- 

clusively the alcohol 11 [PM (CDC13j 6 0.88 ppm (3H, d, J = 7 Hz), 1.01 (3H, d, J= 7 Hz)lt 
6 

- 
the structure of which was established, in turn, by comparison of spectroscopic data with the 

authentic substance. 
10 The lower stereoselectivity of epoxidation for the trans-allylic alcohol 
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s than for the cis-allylic alcohol Lmight be attributed to the different degree of preference 

of one conformation over the others; namely, the steric compression indicated by an arrow in 

conformation B and C of 2 would be less in the case of the w-allylic alcoholg. 
7 

Scheme 2 
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Reagents: a. - (C6H5)3P=CHC02Et/C6H6/reflux, b_ DIBAL/CH2C12-C6H,_,CH3/-780C, c_ MCPBA/CH2C12/00C, 

d. LiCu(CH3)2/Et20/-20'C. - 

We have previously recognized that hydroboration is efficient 
6 

asymmetric centers of lc and Id. Two olefins, 126 and 13 , both of 
8- - 

- 

synthesized from 2, were found to yield the expected alcohols 146 - 

hydroboration (1. B2H6/THF/OoC, 2. ag. NaOH/H202/RT). Although the 

in controlling the three 

which were stereoselectively 

and 156 as major products on - 
degree of stereoselectivity iS 

7 
considerably lower than that observed in the examples in the monensin synthesis,' it is still 

competitive with a method using a crossed Aldol reaction. 12, 13 

BzloJ.&oc”*cm + Bz,oJ.&ochp. 
OH Ratio OH 

126 - 146 
3:l 

166 - - 

& Ratio & 

136 - l? - 2.5 : 1 
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