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aerial parts (from 320g) (Et,O and Et,0-MeOH, 1:9)
were further separated by repeated TLC (silica gel PF 254,
CsHs—CH,C1,-Et,0, 4.5:4.5:1, three developments) affording
4mg1(R,0.18)and 6.3 mg 2 (R;0.2) (the total amount of 1and 2
was about 100 mg, but a lot of material was lost during the
lengthy separations).

8a-Hydroxy-9B-senecioyloxy-trans,trans-germacra-1(10),4-
dien-cis-6,12-olide (1). Colourless oil, IR vESk cm~!: 3600 (OH),
1775 (y-lactone), 1725, 1645 (C=CCO,R); MS m/z (rel. int.):
346.178 [M]* (0.7) (calc. for C,yoH,sO0s: 346.178), 246
[M —RCO,H1* (3.5), 231 [246 —~Me]* (3), 228 [246 —H,O]*
(6), 213 [228 —Me]* (4), 83 [C,H,CO]* (100);

589 578 546 436nm
186 —195 —225 —412

(]3¢ = (CHCl,; ¢ = 04).
9B-Hydroxy-8a-senecioyloxy-trans,trans-germacra-1(10),4-
dien<cis-6,12-olide (2). Colourless oil, IR v§S+ cm~*: 3590 (OH),
1780 (y-lactone), 1733, 1650 (C=CCO,R); MS m/z (rel. int.):
346.178 [M]* (0.2) (calc. for C,oH,sO,: 346.178), 246 [M
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—~RCO,H]* (3.5), 231 [246 — Me]* (2), 228 [246 — H,0]* (4),
213 [228 — Me]* (2), 83 [C,H,CO]* (100);

589 578 546 436nm
135 —141 -163 ~291

[2lss = (CHCl;; ¢ = 0.6).
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Abstract—The aerial parts of Mikania banisterae afforded four new diterpenes, ent-kaur-16-en-18-al, 18-acetoxy-ent-
kaurene, 18-hydroxy-16a,17-epoxy-ent-kaurane and 4f-19-epoxy-18-nor-ent-kaurene.

INTRODUCTION

From the large genus Mikania (tribe Eupatorieae, sub-
tribe Mikaniinae) so far mainly highly oxygenated ses-
quiterpene lactones have been reported [1]. However,
there are also several species in which these compounds
are replaced by a large variety of diterpenes [2]. We have
studied a species from Costa Rica, M. banisteriae DC.

RESULTS AND DISCUSSION

The aerial parts gave ent-kaur-16-en-18-oic acid, 4-epi-
abietic acid, ozic acid and four further diterpenes, the
kaurane derivatives 2-4 and the nor-kaurene 5. The
hydroxy derivative 1 has been isolated previously from a
Sideritis species |;3] and the acetate 2 has been prepared
from 1 [3]. The 13C NMR data agreed nicely with those
reported [4]. The 'H and '*C NMR data (Table 1) of 3

showed clearly that this compound was the 4-epimer of
the known ent-kaur-16-en-19-al. Accordingly, the
'H NMR shifts of the methyl singlets differed charac-

I 2 3 q 5
R CH,O0H 'CH0Ac  CHO CH,OH \?
R Me Me Me Me wCH,
X  CH, CH, CH, >*B7 CH,



Short Reports

2451

Table 1. 'Hand **C NMR spectral data of 2-5 (400 MHz and 100.6 MHz respectively, CDCl;, TMS as int. standard)

H 2 3 4 5 C 2 3 4C 2 3 4
13 263ddbr) 2.65dd(br) 264dd(br) 1 398 398 399 11 182 180 193
14 196dd(br) 197dd(br) 197d4d  195dd 2 179 170 179 12 332 331 291
4 1.08m 1.09 dd(b) 3 358 322 352 13 440 444 427
15 105 211dbr)  1.69dd  209d(br) 4 365 498 375 14 409 404 407
15 05m 204ddd  162d  202ddd 5 502 484 492 15 491 490 489
17 479sr)  480s(br) 2854  480s(br) 6 202 230 198 16 1558 1554 664
17 4T3s(br)  474sr)y  277d  475sr) 7 399 394 386 17 1030 1032 504
18 384d o1 341d — 8§ 441 438 453 18 731 2066 721
18 362d 195 2084 — 9 560 557 558 19 180 139 182
19 079s 1.03s 0755 {%Zg:" 10 392 380 30120 174 177 175
20 1.05s 1.05s 1.04s 095s

Signals assigned by spin decoupling.

*H-3a 1.87 (ddd, J = 13, 3, 3 Hz), H-38, 0.80 (ddd, J = 13, 13, 3).

+Multiplicity as required.

J (Hz) 12,13 =13, 14 ~ 4; 13,14’ ~ 2; 14,14’ = 12; 15,15 = 17; 15,17 = 2.5; compounds 2 and 4: 18, 18’ = 11;

compound 4: 17,17 = 5; compound §: 3,19 = 1.

teristically from those of the epimeric aldehyde.
Furthermore the !3C NMR shift of C-5 was typically
different in these isomers. As the shift of C-20 was the
same as in 1 and 2 an aldehyde group at C-10 could be
excluded.

As followed from the molecular formula, compound 4
has a second oxygen function. The 'H NMR data of 4
(Table 1) were very similar to those of 1. However, the
signals of the exo-methylene protons were replaced by a
pair of doublets at 52.85 and 2.77. Accordingly, the
presence of an epoxide of 1 was very likely. The 1*°C NMR
data established this to be the case. The signals at §66.4
and 50.4 were obviously those of C-16 and C-17. The
stereochemistry was deduced by comparing the 'H NMR
spectrum with that of the corresponding epoxy-ent-
kaurene [5, 6]. The configuration at C-4 followed from
the NMR data which were nearly identical with those of 1.
Furthermore 4 was prepared by epoxidation of 1 which
gave as expected mainly the a-epoxide.

The molecular formula of § indicated that a nor-
diterpene was present. The 'H NMR spectrum (Table 1)
was in part very similar to that of the kaurene derivative.
However, as there was only one methy! singlet (60.95) no
methyl group was present at C-4. Two signals at §2.70 and
2.54 indicated the presence of an epoxide which could only
be placed at C-4 as the A'*~-double bond was still present.
The configuration of the epoxide followed from the W-
coupling (double doublet at 32.70) as inspection of a
model showed that a W-coupling only was possible with
an a-epoxide. The corresponding 4(18)-exo-methylene
derivative, which most likely is the precursor of 5, has not
been reported.

EXPERIMENTAL

The air dried aerial parts (500 g) (collected near EI Empalme,
Costa Rica, voucher 982331 National Herbarium, Costa Rica)
were extracted with Et,O-petrol-MeOH (1:1:1) and the extract
was separated as reported previously [7]. CC fractions (silica gel)
were as follows: 1 (petrol), 2 (Et,O—petrol, 1:10), 3 (Et,O—petrol,
1:3)and 4 (Et,O-petrol, 1:1, and Et;0). TLC (silica gel PF 254)
of fraction 2 (C¢Hg—CH,Cl,, 1:1) gave 10 mg 3 (R, 0.45) and
10 mg 2 (R, 0.40). The 'H NMR spectrum of fraction 3 indicated
the presence of ent-kaurenic acid and a mixture of acids. After

addition of CH,;N;, TLC (Et,O-petrol, 1:4) gave 300 mg methyl
ent-kaurenoate, 10 mg methyl 4-epi-abietoate and 10 mg ozic
acid methyl ester. (The 400 MHz 'H NMR spectra of these esters
were identical with those of authentic material.) TLC of fraction 4
(C¢Hg—CH,Cl1,-Et,0,4.5:4.5: 1) gave 3 mg 5 (R, 0.7), 20 mg 28-
hydroxy-ent-kaur-16-ene (R, 0.55) and 10 mg 4 (R, 0.45).

18- Acetoxy-ent-kaur-16-ene (2). Colourless oil, identical to a
sample obtained by acetylation of 1 (*H NMR and co-TLC),
NMR: Table 1.

Ent-kaur-16-en-18-al (3). Colourless oil; IR v$C cm™*: 2690,
1735 (CHO), 3065, 890 (C=CH,); MS myz (rel. int.): 286.230
[M]* (61)(calc. for C,0H;00: 286.230), 271 [M — Me]* (20),257
[M —CHOJ" (64), 243 [271 —CO]* (60), 123 (81), 105 (78), 91
(97), 81 (91), 79 (78), 55 (100) [«] 5 = — 53 (CDCl;; c 0.5).

18-Hydroxy-16a,17-epoxy-kaurane (4). Colourless oil;
IR vECk em ™ *: 3620 (OH); MS m/z (rel. int.y: 304.240 [M]* (9)
(calc. for C;0H;,0;: 304.240), 273 [M — CH,0H]"* (100), 255
[273 - H,0]" (59), 156 (46), 123 (61), 81 (52), 55 (56). To 10 mg of
1 (obtained by LiAlH,-reduction of 4-epi-ent-kaurenic acid) in
2 ml CHCl,, 15 mg m-chloroperbenzoic acid was added. After
1 hr, separation by TLC (C¢Hs—CH,Cl,-Et,0,4:4:1)gave 7 mg
6, identical with the natural compound (*H NMR and co-TLC).

48,19-Epoxy-18-nor-ent-kaurene  (5).  Colourless  oil;
IR vl cm™1: 3060, 890 (C=CH_); MS m/z (tel. int.;: 272.214
[M1* (52) (calc. for C,oH,40: 272.214),257[M — Me] * (37), 254
[M—-H,0]"* (21), 241 [M —CH,0H]" (21), 229 [257-CO]*
(21), 105 (76), 91 (100), 81 (76), 79 (78), 55 (88).
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