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Abstract

Reductive cleavage of (5,5)-1,2-3,4-diepoxybutane with lithium
triethylborohydride, followed by protection gave O-protected (25,35)-1,2-
epoxy-3-butanols, which were employed in chiral syntheses of (-)-rhodinese

and {+}-epimuscarine iodide.

In connection with a project directed toward the synthesis of biologically active natural products
possessing 1,2-diol functionalities, an efficient method was sought for preparing {25,35)-1,2-epoxy-3-butanol
derivatives. Very recently, Abushanab and c:o—w'orkersl have developed the synthetic routes for
(25,35)-3-benzyloxy-|,2-epoxybutane (4) starting with L-(+)-ascorbic acid, L-{+)-tartaric acid, and
Z-butene-1,4-diol. However, all of these three methods are not efficient enough when a large quantity of
4 is required as a chiral building block. We now wish to report an effective preparation of C-protected
(25,35)-1,2-epoxy-3-butancls and their transformations into (-)-rhodinose (LI} and (+j-epimuscarine iodide (13).
Qur approach to (25,35)-1,2-epoxy-3-butanol derivatives relied on reductive cleavage of the C2 symmetry
diepoxide 2,2 easily accessible from L-{+}-tartaric acid (L)

Treatment of the diepoxide 2 with one equivalent of lithium triethylborohydride (THF, -30 0C), followed by
oxidative work up with methanolic trimethylamine N-oxide at room temperature and filtration of the
reaction mixture through a silica gel short column without usual extractive work up gave
{25,35)-1,2-epoxy-3-butancl (2).3 Without purification, 3 was then benzylated (NaH, PhCHzBr, cat. nBukNI,
THF, rt)a to afford (25,35)-3-benzyloxy-1,2-epoxybutane (3),5‘6 bPO.ZS 1660 °c {Kugeltohr), [Ot}zDZ-U.?O (c
1.082, EtOH) (lit. -10.66%) in 45-60% overall yield.” Similarly, the 2,6-dichlorobenzyl ether 5, [a]2D5+7.s°
(c 1,240, CHCLy), the benzyloxymethyl ether 6, [3155-25.10 (c 1092, CHCL,), the benzoate 7, [a]%5 +31.3°
(c 1.221, CHCly), and the tert-butyldimethylsilyl ether 8, [a]%5+1.8° (c 1115, CHCl;) were prepared by the
standard methods, respectively, Moreover, we examined reductive cleavage of Z using other hydride
reagents such as diisobutylaiuminum hydride, lithium tri-tert-butoxyaluminum hydride, and sodium

bis(2-methoxyethoxylaluminum hydride., But the results were not encouraging.
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The utility of (25,38)-1,2-epoxy-3-butanol derivatives as a chiral building block was at first demonstrated
in the synthesis of (-}-rhodinose (11), a sugar component of the antibiotics such as rhedomycin and
streptolydigin.s’9 The reaction of 4 with allylmagnesium chloride in the presence of cuprous iodide (THF,

-60 °C) gave the alcohol 2,10 120 °c (Kugelrahr}, [a]%6+36.#° (c 1.006, CHC13), which, upon

bpg.15
debenzylation (Li, liq. NH,, -33 °C), atforded the diol 10,11 bpg 5 30 °C (Kugelronr), [al£3-19.2° (¢ 1.106,
CHCIBI, in 73% overall yield. Ozonolysis (CHZCJZ’ .78 °C and then MeZS), followed by treatment with

10% hydrochloric acid (acetone, 55 °C) furnished (-)-rhodinose (1I), bpy 5 80 °C (Kugelrohr), [a]§7-1z.s° (¢

b

0.660, acetone) (iit.9 -Ilo), in 53% overll yield.

Furthermore, we examined the synthesisl2 of (+)-epimuscarine iodide {15), which is one of the natural

13 utilizing (285,35)-1,2-epoxy-3-butanol derivative 5 as a chiral

. . . ) 12,
stereoisomeric muscarines so far isolated,
precursor. Thus, the reaction of 3 with vinylmagnesium bromide in the presence of cuprous iodide (THF,
-60 °C) afforded the zlcahol 1_2,“* [a]%ﬁmioo {c 1.130, CHCL,), in 96% yield.

13 of the stereoselective iodoetherification methodology developed by Bartlett and CO—WOrkel’ls

Application
to 12 allowee formation of 13,'7 [0129439.0° (c 0.508, CHCLy), and 14,'° mp 62 °C ("hexane), [6130-0,34°
(c 1,164, CHCI3), in a ratio of 3:95 in 59% yield, after separation by column chromatography (SiOZ,
EtZO-nhexane I:5). Finally, the iodide 14 was treated with ethanolic trimethylamine at refluxing
temperature12 to yield (+)-epimuscarine iodide (13}, mp 175 °C {acetone), [Gl]%8+32.00 (c 0.550, H,0) (1it.10
-38.9° for the antipode), in 73% vield.

The study outlined above demonstrates an effective chiral construction of l,2-dicl functionalities using

(25,35)-1,2-epoxy-3-butanol derivatives and further investigations for the synthesis of other natural

products using these chiral precursors are underway.
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]H-NMR (CDC13): §1.18 (3H, d, 5.5 Hz}, 1.62-2.50 (3H, m, |H exchangeable with DZO)’ 3.29 (2H, d, 6
Hz), 3.98-4.60 (3H, m).

Li-NmR (CDCly): 6129 (3H, d, 6 Hz, 1.74 (IH, ddd, 12, &, and 2 Hz), 1.87 (IH, br.s, exchangeable
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