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Summary: Some macrocyclic diterpenes derived from euphohelioscopin A and euphornin

have been stereoselectively converted into the jatropholane- and daphnane-type compounds and
the known tricyclic compound which has been treated with PhCOC1 - pyridine to afford eupho-
helionone, the new type of diterpene isolated from Euphorbia helioscopia L.

A number of toxic diterpenes isolated from Euphorbiaceae have attracted increasing
attention because of their antitumor or tumor promoting activity,] including the Tathylane-,
daphnane-, and ingenane-type diterpenes and others. However, these three types of euphorbia
diterpene have not yet been synthesized and any chemical interconversion to one another
has not been carried out.

On the basis of biogenetic consideration together with conformational analysis using
molecular mechanics calculations, biomimetic reactions of some macrocyclic diterpenes
derived from euphohelioscopin A2 and euphorm’n3 have been carried out, giving stereoselective-
ly the jatropholane- and daphnane-type compounds and the known tricyclic compound3 which has
been treated with PhCOC1 - pyridine to afford euphohelionone, the first diterpene with stereo-
chemistry different from that of the known lathylane-type diterpenes, as described herein.

The known acetate (1)2 derived from euphohelioscopin A was subjected to oxidation using
Acp0 (5 equiv.) - DMSO (room temp., 17 h) followed by dehydration with S0C13 - pyridine in
CHyC1, containing catalytic amount of DMAP (0 C° - room temp., 50 min) to give the correspond-
ing diketotriene {g)4 in 49% yield. Molecular mechanics calculations® of this compound (Z)
indicate that 2 adopts the most stable conformation [A] (steric energy: 28.1497 Kcal/mol)
and its relative population at 25 °C is 99.7% of several possible ones. In addition, the non-
bonded distance between Cg and Cyp is 2.8075 A in [Al. In the light of the conformation [A],
when treated with A1C15 (5.6 equiv.) in ether under argon atmosphere (0 °C - room temp.,

30 min), 2 was stereoselectively converted into the jatropholane-type compounds (3a and 3b)6
in 41% yield (3a/3b = 1), in addition to an aldehyde (4)7 in ca. 20% yield. This experiment
strongly suggests the formation process of Jatroph010ne B (5) and crotofolin A (6)9 in vivo.

Of many euphorbia diterpenes, tetracyclic diterpene e§€érs of the daphnane-t;Be are
quite interesting because of their irritant and tumor prometing activity in mice.l On cata-
lytic hydrogenation on Pt0O, in MeOH (room temp., 30 min), the trihydroxy compound (7)2
derived from euphohelioscopin A was converted into a tetrahydro compound (8)10 in ca. 50%
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yield, which was further subjected to acety]ation]1 using Ac20 - pyridine followed by PCC
oxidation on celite in CH,CT, (room temp., 28 h) to afford a desirable diketone (2)]2 in 20%
yield, together with an oxygenated diketone (19)]3 in ca. 20% yield. In consideration of the
most favorable conforamtion [B]14 (steric energy: 52.5856 Kcal/mol) based on molecular
mechanics calculations, the diketone Qg) was treated with K,CO5 in MeOH (room temp., 2.5 h)
to afford a daphnane-type compound (l]),15 in 82% yield, which was further reduced with
L1'A1H4 in THF (0 °C - room temp., 20 min) to give a tetrahydroxy compound (13)]6 having a
newly formed secondary OH group [& 4.20 (1H, br.s)] in addition to the secondary one at Ca-
position. The tetracyclic compound (l]) so far obtained has the same stereochemistry as

that of many naturally occurring diterpenes of the daphnane-type and adopts the most favorable
conformation, as depicted in [C]]5 (steric energy: 60.8682 Kcal/mol). According to the same
procedure as described above, the compound (lg) was also converted into the corresponding
daphnane-type compound (15)17 in high yield.

The Tathylane-type diterpenes, which have a cyclopropane ring containing gem-dimethyl
group, are regarded as an important precursor of the daphnane- and ingenane-types of di-
terpene. Interestingly, our considerable efforts have been made to search for new types of
euphorbia diterpenes, resulting in the isolation of euphohelionone (lﬁ), whose stereochemis-
try is different from that of the hitherto known lathylane-type diterpenes at the cyclopropane
moiety, as described below.

The MeOH extract of the fresh leaves and roots of the plant Euphorbia helioscopia L.
(ca. 50 Kg) was partitioned between ether and water. The ethereal extract was further parti-
tioned between 90% aq.MeOH and isooctane. The methanolic extract was subjected to repeated
column chromatography on silica gel using a gradient solvent of CHC1; - MeOH (20~1 : 1) and
then hexane - AcOEt (8~2 : 1), and further separated by repeating preparative TLC [Kieselgel
PFo5as 1) hexane - AcOEt (6 : 1), 2) hexane - AcOEt (3 : 1)] to give 5.2 mg of euphohelionone
(lﬂ) as a colorless 0il: CyyHps05 [m/z 648.3103(M*)]; IR (film) 1720, 1600, 1580, 1265, and
1110 cm~1 (no OH absorption band); 'H NMR (cpc13) §0.10(1H, dd, J= 5.5, 6Hz), 0.90(1H, m),
0.97(3H, d, J= 6.5Hz), 1.01(3H, s), 1.09(3H, s), 1.14(3H, d, J= 7Hz), 1.25(1H, m), 1.84(3H,
br.s), 1.93(1H, d, J= 12.5Hz), 2.05(1H, m), 2.28(1H, br.d, J= 15Hz), 2.40(1H, m), 2.46(1H, dd,
J= 5.5, 12.5Hz), 3.24(1H, dd, J= 5.5, 10.5Hz), 3.74(1H, dd, J= 3.5, 6Hz), 5.47 - 5.38(2H,
complex), 5.59(1H, d, J= 5.5Hz), 5.85(1H, br.d, J= 10.5Hz), and 8.14 - 6.85(15H, complex).
Fortunately, deacetyleuphornin (lé) was subjected to stereospecific cyclization using p-TsOH
in acetone (room temp., 5.5 h)3 followed by benzoylation with PhCOC1 - pyridine (room temp.,
2 days) to give euphohelionone (l&) in 74% yield.
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