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Crotepoxide2’3) 1 which was isolated from the fruits of Croton macro-

stachys and from the leaves and stem of Piper futokadzura and showed signi-

ficant inhibitory activity against Lewis lung carcinoma in mice, is one of
naturally occurring highly oxygenated cyclohexane derivatives4). In this
communication, we wish to describe the first total synthesis of dl-crotepoxide

via stereoselective manner.
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Treatment of 3, synthesized from 2-hydroxymethyl-1,4-benzoquinone via
three steps according to the same procedure used for the synthesis of dl-
s 5). . < a4 ° KBr
enepoxyde™’;, with MsCl-pyridine gave a mesylate é) mp 143°, CpaHyq OnS; ) max
1720, 1350, 1180 cm'; § Shc'3 1.53 (34, s, =8), 1.55 (3, s, =CH3y . 3,10
(34, s, -0SO2CH3), 3.20 (2H, m, -CH-), 3.43 (IH, s, &/H )s> 3.62 (2H, m, =/\H)

, 4.36, 4.88 (2H, ABq, J=13 Hz, -CHa0-), 5.86 (1H, 4, J=5 Hz, -CHOMs), 6.38

(2H, m, %ng)’ in 91% yield. Retro Diels-Alder reactionG) of 4 at 120" in
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neat

e 1720,

xylene under atmosphere of nitrogen gave an epoxycyclohexenone 3, >
- CDCls ;

1710, 1680, 1360, 1180 cm ; Sms 3,10 (3H, s, -0SO,CHg), 3.64 (1H, d d, J

=1.5 Hz, J=1.5 Hz, O M), 4.36, 5.13 (2H, ABq, J=12 Hz, -CH20-), 5.86 (IH, m,

-CHOMs), 6.24 (1H, m, - /), 6.84 (IH, d d, J=11 Hz, J=5 Hz, " R.), in 72%

yield. Reduction of the epoxycyclohexenone 5 with Zn(BHs); in anhydrous THF-

benzene gave an allyl alcohol gstereoselectively.
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The stereochemistry at C-5 in the alcohol gwas confirmed by the fact

(Et HZOBz ~CH20B2 RiC... LCHOBz
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that K-proton to epoxy group showed a relatively small coupling (J=2 Hz) with
the vicinal proton in the mmr spectrum. This stereoselectivity was probably

caused by the steric and/or electonic effect expected on the basis of the more

8)

stable "O-axial" confomation7) of the epoxy group. Acetolysis of gwith

9)

AcOK in acetone-acetic acid at 60° gave an acetate Z, mp’ 98', Ci¢ Hyg O¢y
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e 3500, 1735 e’y §

2,15 (3H, s, -OCOCHz), 3.72 (1H, d d, J=2 Hz,
J=2 uz, A M), 4.50 (1, m, -CHO-), 4.40, 4.63 (2H, ABq, J=12 Hz, -CH20-), 5.53
s 5.72 (2H, m of ABq, J=10 Hz, 11;5, 5.83 (1H, m, -CHOAc), in 54% yield from
2: Protection of the hydroxyl group of‘Z,with dihydropyran and p-toluene-
sulfonic acid in anhydrous THF gave a tetrahydropyranyl ether'g’in a quantita-
tive yield. Hydroxylation of‘ngith osmium tetroxide gave a glycol fLstereo—
selectively since osmium tetroxide attacks preferentially from the less hinder-
ed side of the double bond of(gJ and the stereochemixtry was confirmed by the
fact that({ -proton to C-2 acetyl group in the diacetate 10 showed the coupling
constant, 6 Hz, which is compatible trans diaxial protonms.

Acetylation oflglwith acetic anhydride-pyridine (1.2 eq.) in anhydrous
ether at 5° gave a chromatographically inseparable mixture of diacetates ig
and 1} in a ratio of 3 : 1 as determined by mmr signals due to C-2 acetate
methyl at 5-2.15 and 2,12 respectively. The regioselective acetylation of the
glycol Ebwas expected from the favorable conformation 25, in which the hydro-
xyl group at C-3 occupies easily acylable equatorial position., The mixture
was used for further reaction since it is expected that in the fimal stage the
derivative of undesired product 3} would be removed from synthetic crotepoxide.
Mesylation of }9 with MsCl-pyridine, followed by removal of tetrahydropyranyl
group with p~toluenesulfonic acid in ethanol gave alcohol iE’L) :z:t 3500, 1750
, 1730 en'; § 0S8 2.05 (3H, s, -OCOCHs), 2.18 (3H, s, -OCOCH3), 3.03 (3H, s,
-0S0,CHz ), 3.71 (1H, d, J=3.5 Hz, Lo_yH), 4.27 (14, 4 4, J=5 Hz, J=3.5 Hz, =-CHO-
Y, 4.37, 4.55 (2H, ABq, J=13 Hz, -CH10-), 4.94 (1H, d d, J=5 Hz, J=2 Hz, -CHOMs
)s 5.15 (1#, 4 4, J=5.5 Hz, J=2 Hz, -CHOAc), 5.66 (1H, 4, J=5.5 Hz, =-CHOAc).

Treatment of lg with basic aluminalo) gave dl-crotepoxide 1, identical with
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natural crotepoxide by tlc and mmr, ir, mass spectral comparison.
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