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CARBAMATE MEDIATED 1,3-ASYMMETRIC INDUCTION.
A STEREOSELECTIVE SYNTHESIS OF ACYCLIC 1,3-DIOL SYSTEMS

Masahiro Hirama* and Mitsuko Ueil
Suntory Institute for Bioorganic Research
Shimamoto-cho, Mishima-gun, Osaka 618, Japan

Summary: A highly regio- and stereo-selective functionalization of homoallylic
carbamates with iodine is reported. The reaction has been applied to the
preparation of key 1,3,5-triol intermediate 2 employed in the synthesis of
compactin (1).

In the convergent total synthesis of compactin (ML-236B) (l),1 the 1,3,5-
triol moiety 2 was condensed with the phosphonate fragment 3 (Scheme I).2
Similar 1,3,5-triol systems are also frequently present in polyketide-derived
natural products, either as such or in masked form, e.g., as in amphotericin B
(ﬂ).3 Thus, there is considerable interest in developing general methods for
the stereocontrolled synthesis of such systems.
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In the following we report a carbamate-mediated oxidative functionalization
of homoallylic alcohols with efficient 1,3-asymmetric induction,s’6 and its
application in the synthesis of 2.
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Table
NH
! R OCONH Rao o)’\o 2OH OCONHy
‘“”L\'/~\R2 NaHCO \T:y\"/k\ - RLj:s\"’\‘ Rz
5
substrate? reaction time(h) l:ga’b yield'(Z)b stereoselectivityd
6a: R=Et(z), R®=R3-n 3 ~100:0 68  —eme-
6b: RI=CH,0Bz1(E), 39 bo4:1 76 14:1
R2=(CH,) 40821, R3=H
6c: R'=CH,0Bz1(E), 41 4.1:1 71¢ 14:1
2—(CH2)ZCH =CH,, R>=H
6d: R'=CH,0Bz1(2), 42 4.6:1 96 10:1
R%=(CH,) ,CH=CH,, R>=H
lp? 3
6e: R'=R%=H, R=Me 26 ~100:0 56 —mee-

a) See ref. 7. b) Ratios(7:8) and yields(7+8) refer to pure compounds
isolated by silica gel chromatography. c) See ref. 8. d) Diastereomeric
ratios were determined by 360 MHzlH-NMR after the mixtures(7+8) were
transformed to the corresponding acetonides such as 5.

The homoallylic carbamates g? were readily prepared from the corresponding
alcohols in excellent yields (>907) by brief treatment with CCl3C0NC0 followed
by hydrolysis (K2C03—aq. MeOH/r.t./1 h).9 Cyclofunctionalization of 6 with 2
equiv. of iodine in the two phase medium, ether/aq. satd. NaHCO3 (2:1 v/v),
afforded the corresponding cyclic 1odocarbonates 77 8 and hydroxycarbamates 87’
in high regio- and stereo- select1v1ty, 54-967 yields (Table).

This cyclofunctionalization also proceeded in moderate yield in the case of
allylic carbamate 10 to give five-membered carbonate ll.7
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Our enantio- and stereo-selective synthesis of the 1,3,5-triol system 2 is
based on a combination of the asymmetric reduction of a B-keto acid with baker's
yeastz’10 and subsequent functionalization of the homoallylic carbamate (Scheme
I1). The chiral THP ether 12, [a]% +7.8°(c=1.0, CHC1 ), readily available from

2,10

the corresponding B-keto ester via baker's yeast reductlon was homologated

(Ph ;P=CHCOOMe /CH,Cl, /r.t.) to 13,7 957-yield, [a]23 +25.8°(c=1.1, CHC1,) .
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Reduction (excess DIBAH/ether/0 °C), protection (PhCH Br/NaH/DMF/r.t.) and
deprotection of THP (1N-HC1/MeOH/r.t.) gave the homoallyllc alcohol 14 [a]D
-1.1°(c=1.3, CHCl,), in 787 overall yield. The carbamate 15,’ (@123 +15.0°
(c=1.0, CHC13), was prepared as described a?oge, and w?sssubjected to the iodo-
functionalization to give the mixture of 7c¢’’" and 8c.’’~ The reaction mixture,
without purification, was converted to the protected 1,3,5-triol 5, [a]%2 -16.0°
(c=1.1, CHC1),? in 567 overall yield via three steps: (i) n-Bu,SnH/ATBN/63 °C/
1 h; (ii) 107 aq. NaOH/MeOH/63 °C/1 h; (iii) (MeO)ZCMeZ/CSA/CH2012/r.t.
Ozonolysis of 5 (03/MeOH/-78 ;C, followed by Me, S work up) gave 2, [a]Iz)2 -2.5°
(c=1.1, CHCl3), in 887 yield.
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The present method appears to be applicable to the synthesis of a number
of other 1,3,5-triol systems. Furthermore, the carbamate-mediated function-
alization of homoallylic alcohols should be useful for the preparation of 1,3-
amino alcohol systems as well, provided the R group of the ambident nucleophilic
carbamate is chosen properly so that a nucleophilic attack by nitrogen takes
place (Scheme III).
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