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A PARTIAL SYNTHESIS OF ISOMULTIFLORENOL FROM DENDROPANOXIDE
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Epoxidation of alnus-5(10)-en-3B8-yl acetate (3) with m-chloroper-
benzoic acid gave a 5¢,10a-epoxide (4), which was subjected to the
BF3-OEt2—catalyzed backbone rearrangement to afford multiflora-5,8-
dien-38-yl acetate (6) as a main product. Hydrogenation of the diene
(6) followed by hydrolysis gave isomultiflorenol (la).
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1)

Isomultiflorenol (la) is a triterpene alcohol isolated from Cucumis” and

Bryoniaz)(Cucurbitaceae), Zanthoxylum (Rutaceae)3), and Pelargonium (Geraniaceae)4)
species. The structure, 5g-multiflor-8-en-3g8-0l (=D:C-friedoolean-8-en-3B8-0l)

was determined by isomerization from multiflorenol and rearrangement of la into B-

5)

amyrin, together with spectral data. This paper describes a partial synthesis of

isomultiflorenol (la) from dendropanoxide (2) through a thermodynamically favorable

pathway.s)

)

Alnus-5(10)-en-3B8-yl acetate (3)7) was prepared from dendropanoxide (2)8 and

epoxidized with m-chloroperbenzoic acid (MCPBA) in chloroform at 0°C. The reaction

product, showing a single spot on TLC, was purified by silica-gel column chro-

matography to give 5a,l10a~epoxyalnusan-3B-yl acetate (4)9) in 97% vyield. The

unambiguous structure of 4 was provided by X-ray single crystal analysis.lo)

11) it was shown that

Contrary to the epoxidation of alnus-5-en-3B-yl acetate (5),
the epoxidation of the 5(10)-ene (3) occurred from the a-side exclusively.

The a-epoxide (4; 52mg) was treated with BF -OEt2 (1.2 eq) in benzene (10 ml)

at room temperature for 25 min under nitrogen atmgsphere. After the usual work-up,
the reaction mixture was shown to consist of a main product (6; ca. 80% yield) and
more than seven minor components by HPLC examination (column: uPORASIL, solvent: 1%
ether-hexane, detector: RI). The reaction mixture was subjected to separation by
column chromatography on silica gel (elution: 50% benzene-hexane) to give the crude
product (6), which was further separated by chromatography on alumina impregnated
with silver nitrate (elution: 5% ethyl acetate-hexane). The product (6; 40 mg)lz)

gave a single peak at t, 18.9 min on HPLC; mp 190-193°C (from benzene-methanol); no

R
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characteristic UV absoption maximum. The lH NMR spectrumlz) showed the presence

of a doubly allylic methylene (8§ 2.60, 2H, m) and an olefinic proton (§ 5.71, 1H,
dd), which are assignable from mechanistic considerations to C(7)—H2 and C(6)~H,
respectively, the methylene group being located in the allylic position both to the
trisubstituted C(S)— C(6) double bond and to a tetrasubstituted C(s)‘c(g) double
bond. This is also supported by the mass spectral measurement; the appearance of
peaks at m/z 239 (A), m/z 227 (B), and m/z 171 (C) indicates the presence of C(S)_
C(g) double bond together with C(5)- C(6) double bond. Thus multiflora-5,8-~dien-
3B-yl acetate (6) is proposed for the main rearranged product.

1a:R=H, 5¢-H ‘ 2 3 : 5(10)-ene

b:R=H, 55-H 5 : 5-ene

8a:R=Ac, 5a-H
b:R=Ac, 56-H

C

The diene (6; 30 mg) was treated with selenium dioxide (14 mg) in boiling
aqueous benzene for 38 h to give a dehydrogenation product (7; 21.6 mg),13) the 1H
NMR and UV spectra (Amax 307 and 317 nm) indicating the presence of a A5'7'9(11)—

triene moiety. Thus the structure of 7 was inferred to be multiflora-5,7,9(1l1)-
trien-3B-yl acetate.
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The diene (6) in a mixture of ethyl acetate and acetic acid was hydrogenated
over 5% palladium on carbon. The hydrogenation required a very long reaction time
and the starting material remained, even after hydrogenation, for more than a week.
Using an amount of the catalyst equivalent to that of 6, the hydrogenation of 6 was
completed within 2.5 d to afford the product in 91% yield, which was found to
consist of 8a and 8b in a ratio of 2:5 by GC (column: Dexsil 300 GC, 2%, 1.5 m; tp
21.4 and 16.3 min for 8a and 8b ) and HPLC (tR 17.0 and 18.8 min for 8a and 8b).
Inspection wusing a Dreiding model revealed that the hydrogenation from the qa-side
was hindered because the diene molecule bends towards the a-side so much that the
adsorption onto the surface of catalyst was impeded. Hydrogenation from the B-side
is also hindered by the presence of 48- and 10B-methyl groups, but the steric
hindrance on the B-side is less effective than that on a~side. Therefore the major
hydrogenation product is deduced to be a 5B8-isomer (8b) and the minor one is a 5a-
isomer, isomultiflorenyl acetate (8a). Separation of the mixture by HPLC afforded
8a and 8b, both of which exhibited nearly the same mass spectra characteristic of
14) 15), mp 223-225°C (from dichlo-
romethane-methanol) was identical with isomultiflorenyl acetate in respect to

lH NMR, IR, and mass spectra.z)

4,16,17)

multiflor-8-ene skeleton. The minor product (8a)
On alkaline hydrolysis of 8a afforded isomulti-

florenol (1la). -The 5B8-isomer (8b)18), mp 151-152°C (from dichloromethane-
methanol) gave 5B-isomultiflorenol (lb)lg) by hydrolysis.

The conversion of dendropanoxide (2) into isomultiflorenol (la) was thus
achieved via 5q,10a-epoxyalnusan-3B8-yl acetate (4), which formally constitutes the

total synthesis of 1a'20)
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