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Abstract: Regio- and stereoselective methods are described for the synthesis of compounds

possessing the stereochemistry of type la, lb, lc, and 1d from the aldehyde 2.

The partial structural unit, RrCH(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

2
ansamycin,” or macro-
lide3 antibiotics.

We have been interested in developing stereo- and regioselective methods for
synthesizing the structural units la-d from the aldehyde 2, which is readily available in race-
mic and optically active forms.4' 5
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(X = a protecting group)

As a possibile method to prepare diastereomers la and 1lb, we examined the sequence of
reactions shown in Scheme 1. The cis-allylic alcohol g? was synthesized from gg? via an acety-
lenic compound in 45% overall yield. It was anticipated that epoxidation of 3 should give the

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

3 (note the steric compression indicated by arrow in the alternative eclipsed conformations B
and 9,7 and (2) the cooperative effect of the hydroxy group and ether oxygen would be expected
to direct the course of the epoxidizing reagent.8 Thus, epoxidation (MCPBA/CHZCIZ/OOC) of 3

yielded only one epoxide [PMR (CDC13) 8§ 1.03 ppm (3H, 4, 3 =7 Hz)],6 to which the structure 4

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

was tentatively assigned.

steric hindrance due to the methyl group for the incoming nucleophile at the undesired position.
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Scheme 1
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Reagents: a. CBr /(c H ) P/CH /0 c, b. 1. CH3L1 (2 eq.) /THF/- 78° c, 2. clcozne/'rHE‘/Js Cc >

RT, c. H /Pd—CaCO /qulnollne/hexane, 4. DIBAL/CH 2 C6H5CH3/-78 C, e. MCPBA/CH Ccl /

o’c, £, L:LCu(CH3)2/Et o/-20°c, g. cu -—CHMgBr/CuI/Et o/-20%, h. Mscl/py/0°c, i.
LiAlH, /Bt 2o/£>°c .

The ring opening of 4 with lithium dimethylcuprate (Et 0/—2000) was found to be regio- and stereo-
selective glVlng exclusively the alcohol 5 [PMR(CDCl )6 0.78 ppm (3H, 4

, 3 =7 Hz), 0.97 (3H,
a, 3 =7 Hz)1® in 95% yield.

Slmllarly, the ring opening of 4 with divinylcuprate (Et 0/-20 C)

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

7 [eMR (cDC1,) § 0.88 (38, &, J = 7 Hz), 1.09 (34, 4, J = 7 Ha) 1®

in a 2-step procedure in 65%
yield.

The structures of 7, and consequently 4 and 5, were established by comparison of spec-

troscopic data of 7 with those of the authentic substance prepared from ¢is, cis-3,5-dimethyl-

4—hydroxycyclohexanone.10
cugo H2
cHy S or,0821 o)

Scheme 2 summarizes the same sequence of reactions in the trans series.
\ 6
trans-allylic alcohol §,

[»

B

Epoxidation of the
synthesized from 2a in 2 steps, was examined; gfchloroperbenzoic acid

1 .
(CH cl /O C) gave about a 3:2 mixture of the epoxides 96 and 10. 6,1 The structure 9 was assigned

to the major epoxide, since its ring opening with lithium dimethylcuprate (Et 0/ -20° C) gave ex—

clusively the alcohol 11 [pMR (CDC13; § 0.88 ppm (3H, 4, I = 7 H2), 1.0L (3#, 4, J = 7 Hz)],

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

authentic substance.lo The lower stereoselectivity of epoxidation for the trans-allylic alcohol
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8 than for the cis-allylic aleohol 3 might be attributed to the different degree of preference
of one conformation over the others; namely, the steric compression indicated by an arrow in

R 7
conformation B and C of 3 would be less in the case of the trans-allylic alcohol 8.

Scheme 2
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d. LiCu(CH,),/Et,0/~20 C.

We have previously recognized that hydroboration is efficient in controlling the three
asymmetric centers of lc and 1d. Two olefins, E_G and £3_6, both of which were stereoselectively
synthesized from 3_,8 were found to yield the expected alcohols E6 and _1_5_‘5 as major products on
hydroboration (1. BZHG/THF/OOC, 2. aq. NaOH/Hzoz/RT) . Although the degree of ste;-eoselectivity is
considerably lower than that observed in the examples in the monensin synthesis, it is still

competitive with a method using a crossed Aldol reaction.lz' 13
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We studied hydroboration of the compounds bearing the OH, OMe, SMe, or N(Me)2 group instead
of the CGHSCHZ in 12 and 13 with the hope that these polar groups might change the steric
course of the reaction and give the products belonging to the type la or lb. However, we
found that the major product in all cases studied was the lc or 14 type (C.-L. J. Wang and

Y. Kishi, unpublished results).
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