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Abstract—The aerial parts of Mikania alvimii afforded in addition to known compounds seven new ent-labdane
derivatives and a 15-nor compound. The structures were elucidated by spectroscopic methods. The chemotaxonomic

situation of this large genus is discussed briefly.

INTRODUCTION

From the large genus Mikania containing about 300 taxa,
several species have already been investigated chemically.
While some species contain highly oxygenated
sesquiterpene lactones[1] others afforded various
diterpenes [2]. We have now investigated a new species
from north-eastern Brazil, Mikania alvimii. Again the
aerial parts afforded diterpenes, mainly belonging to the
ent-labdane series.

RESULTS AND DISCUSSION

The aerial parts of M. alvimii gave y-humulene, f-
selinene, isocomene [3], f-isocomene [4], phytol and its
linolenoate, methyl linolenoate, the thymol derivative
13 {5], rudbeckianone (14) [6 ], the chromone 15 as well as
several diterpenes, the laevorotatory pimarenic acid
12 [7], the ent-labdanes ozic acid (1) [8],4 [9],5 (8], the
a- and f-epoxides 10a and 11a [10], and the epimers 8a
and 9a. The diol 2, its diacetate 3, the diol 6a and the
norditerpene 7a were also present. The 'H NMR spectral
data of 1 and its methyl ester were identical with those of
authentic samples. Also the optical rotation was the same.
Therefore most probably all compounds were ent-
labdanes. The epoxides 8a—11a could be separated as
their methyl esters into two pairs. One pair contained the
a-epoxides 8b and 10b, while the other was a mixture of 9b
and 11b. As 10b and 11b had been isolated before [11], the
'H NMR signals of 8b and 9b could be assigned (Table 1).
Though the stereochemistry could not be established with
certainty, the proposed assignments were likely, as typical
differences in the 'H NMR signals of H-12 and H-17
could be observed. The downfield shift of H-17" was most
probably caused by the deshielding effect of the -epoxide,
as this seemed to be the only explanation of the
differences. The identical stereochemistry at C-4, C-5, C-9
and C-10 was deduced from the similarity of the 'H NMR
data with those of the methyl ester of ozic acid and the
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typical IR band for an equatorial C-4 carboalkoxy
group [8]. The 'H NMR spectral data of 2 and 3 {Table 1)
showed that both C-18 and C-19 were oxygenated. As the
other signals were similar to those of 1, the same
stereochemistry had to be assumed. The 'H NMR
spectrum of 6a (Table 1) showed that a derivative of4 with
an additional hydroxyl group was present. The
corresponding signal (3.68) was a double doublet
indicating a C-1 or C-3 position. Transformation of 6a to
the acetonide 6b established the C-3 position of this
hydroxyl. Therefore, compound 6a was most probably
ent-3f,19-dihydroxylabda-12,14-diene, though the
absolute configuration was not determined. Compound
7a, which after addition of diazomethane afforded 7b, was
a norditerpene, as could be deduced from the molecular
formula. The 'H NMR spectral data (Table 1) showed
that the side-chain was degraded. The presence of an E-
configuration double bond clearly followed from the
chemical shifts of H-12 and H-14. As all the other signals
were close to those of 1 and the aldehyde was
laevorotatory, identical stereochemistry was very likely.

EXPERIMENTAL

The air-dried aerial part of Mikania alvimii K. et R. (voucher
RMK 8126, deposited in the U.S. National Herbarium) was extrd
with Et,O—petrol (1:2) and the extract obtained first sepd by CC
(Si gel) and further by repeated TLC (Si gel). The nonpolar
fractions afforded 8 mg y-humulene, 21 mg isocomene, 3.5mg f-
isocomene, 7mg f-selinene, Smg methyl linolenoate, 15mg
phyty! linolenoate, 3mg 13 and 3mg 14, while more polar
fractions gave 6mg 15, 15mg 1, Img 4 and 0.5mg 5. Re-
peated TLC of the methyl esters of the acids
(Et,O-CH,Cl,—petrol, 1:6:10) afforded two pairs of isomers
containing 8b and 10b (3 mg, ca 1:2) and 9b and 11b (4.5 mg, ca
2:1), which could not be sepd further. Compound 8b: Colourless
oil containing 10b, IR v$$ cm ™ 1: 1731, 1248 (equatorial CO,R),
1649 (C=CH,); MS m/z (rel. int.): 332.235 [M]* (2) (C;, H;,0;),
317 [M — Me]* (17),273 [M — CO,Me]* (4), 121 [CoH ;31"
(100). Compound 9b: Colourless o1l containing 11b: IR
v€Cliem ™1 1726, 1244 (equatorial CO,R), 1640 (C=CH,); MS
m/z (rel. int.): 332.235 [M]™ (2)(C,,H;,03), 317 [M — Me]*
(3), 121 [CoHy3]" (100). Furthermore, the polar fractions
afforded 3mg 2, 4mg 6a and 6mg 7a (Et,;0-CcH,, 9:1, 3x).
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Compound 2: colourless gum, IR v§5 cm™1: 3622 (OH), 897 (C
=CH,); MS myz (rel. int.): 304.240 [M]* (4)(C,oH;:0,), 286
[M — H,01" (16), 255 [286 — CH,OH]" (14), 81 [C(Ho1*
(100). [at]p = —7(c = 0.2, CHCl;). Compound 6a: Colourless
gum, IR v ecm ™ 1:3600 (OH); MS m/z (rel. int.): 304.240 [M 1*
(8), (C20H;3,0,), 286 [M — H,O]" (16), 255 [286 — CH,OH]"*
(24), 81 [C¢Ho]* (100), [a]p = —14° (¢ =0.3, CHCl;). To 4mg
6a in 1ml Me,CO 10mg p-toluene sulfonic acid was added. After
24 hr, TLC (Et,O—petrol, 1:10) afforded 3 mg 6b, colourless gum,
MS m/z (rel int.): 344272 [M1* (23)(C,3H360,), 329 (M
~ Me]* (38), 81 [C¢Ho1* (100). Compound 7a: Colourless
gum, IR vEcm™1!: 1727 (CO,H), 2710, 1689, 1646 (C
=CCHO), 895 (C=CH;) [a]p= —13° (c=0.6, CHCl;).
Compound 7a (6mg) on addition of CH,N, afforded 7b,
colourless gum, MS m/z (rel.int.): 318.220 (M ]* (9) (C30H3003),
121 [CoH | 3]% (100). From the less polar fractions (Et,O—petrol,
3:7), 1 mg 3 was obtained, colourless gum, IR vESk em™1: 1740,

1230 (OAc), 895 (C=CH,): MS m/z (rel. int.): 388. 261 [M]* (8)
(C24H360,),328 [M — AcOH]* (23),268 [328 — AcOH " (42),
81 [CsHo1™ (100). [x]p = —4° (c = 0.3, CHCI,).
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