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ENT-KAURENOID METHYL ESTERS FROM V.{gulera stenofoba , STRUCTURAL REVISION OF
STENOLOBIN AND ITS BIOMIMETIC CONVERSION TO ZOAPATLIN
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Ciudad Universitaria, Circuito Exterior, Coyoac&dn 04510, México, D. F.

The structure of stenolobin, a diterpene from V.{gulera stencfo-
ba, was revised to 5. The new diterpene, l50-angeloyloxy stenolo
bin, was also isolated from the same plant source. The biomimetic
transformation of stenolobin (5) to zoapatlin is described.

Several years ago, we proposed the structure of stenolobin by chemical and
spectral methods and by comparison with a limited number of compounds as a phyllo-
cladenoid diterpene (1)1 (trans, syn, cis, stereochemical sequence of the A, B,
and C rings). However, in recent years, the many other diterpenes isolated from

the same? and related genera3) with a trans, anti, cis stereochemical sequence of

ent-kaurene diterpenes suggest that the proposed structure of stenolobin requires
revision.

Aerial parts of Vigulera stenoloba were extracted and fractionated as previous-
ly described.!) Stenolobin was isolated (0.025% of dry weight) and identified by
its physical constants and direct comparison with an authentic sample still extant
from the earlier work. Dehydration of stenolobin (SOCl,-CsHsN, =20 °C, 90% yield)
afforded methyl ent-kaur-9(11)-16-dien-19-ocate (2), identical by direct comparison
with the methyl ester of the natural product (3) obtained from V. {nsignis .Y This
result indicates that stenolobin belongs to the ent-kaurene series. The C NMR
data of stenolobin are in accord with the proposed structure.s) In particular the
chemical shift of C-5 (8 50.2), C-9 (6 77.3),and C-15 (8§ 44.1), compared with the
9-unsubstituted diterpene (C-5: § 56.9; C-9: & 55.1; C-15: ¢ 49.1)5) confirm the

9B-disposition of the tertiary hydroxyl group, previously proposed by chirooptical
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methods.!) Therefore, the structure of stenolobin should be represented as methyl
ent-9a-hydroxy-kaur-16-en-19-oate (5).

A minor constituent of this species was identified by their spectroscopic
characteristics as 15a-angeloyloxy-stenolobin (6, 0.011% of dry weight), now
isolated as natural product.’) The !3C NMR of this new diterpene agree with the
proposed structure. ) Furthermore, this substance was chemically correlated with
stenolobin 5 via the 15a-hydroxy-derivative 1,8) obtained by hydrolysis of 6
(KOH-MeOH, reflux, 95% yield) and by allylic oxidation (SeO,~-THF, room temp , 80%

yield) of stenolobin 5, thus confirming its structure.

1 2 R=CH;,A'® 5 R;=CH;, R,= H 9 R=Hy,A'"
3 R=H,A' 6 R,;=CH;, R,=OAng 10 R=0,0'*
4 R=H,A'S 7 R;=CH,, R,=OH 11 R=H,0'°

8 Ri=H, R,=H

Stenolobin (5), an ent-9a-hydroxy kaurenoid (or its biosynthetic equivalent)
may be the biogenetic precursor of zoapatlin (9),%) 15-oxo-zoapatlin (10),!0) and
similar diterpenoid lactones, as previously proposed.ll) Indeed, the recent bio-
mimetic attempt to obtain a derivative of zoapatlin from an ent-kaurenoid epoxide
was not successful,lz) but similar C-10 » C-9 methyl migrations,13) followed by
y-lactonization of the -COOH group are described in the literature.l“) In this
manner, stenolobin (5) was demethylated via O-alkyl cleavagels) (n-PrSH, HMPA, Li,
100% yield) and the acid §16) was reacted (CH3NO,, =5 °C, 30 min) with BF3O0Et;
(2.0 eq),!7) producing a biomimetic transformation to furnish a mixture of pro-
ducts (90% yield) from which zoapatlin (9),%:18) iso-zoapatlin (li),lg) ent-kaur-
9(11)-16-dien-19-oic acid (3)°5!8) and ent-kaur-9(11)-15-dien-19-oic acid (4)18,20)
were obtained in 24, 15, 12, and 11% yields, respectively.

The cis-relationship of the C-10 methyl group and the -COOH group in deme-

thyl-stenolobin (8) indicates that the cyclization to form zoapatlin (9) and iso-
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zoapatlin (1l1) is carried out in a non-concerted process. However, this transfor-
mation strongly suggests that the biogenesis of such diterpenoid lactones may

proceed from ent-9g-hydroxy-kaurenoid diterpenes.
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