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Abstract—The acrial parts of the species Mikania triangularis afforded onc known and three new pimaradicne
diterpenes besides friedelin and stigmasterol. Their structures were deduced on the basis of spectral data and chemical

modifications.

INTRODUCTION

The genus Mikania (tribe Eupatoriae, subtribe Miikanae)
is widespread in Brazil, 150 of its 300 species occurring in
this country [2]). Some species of the genus, known as
guaco, are used in popular medicine against a variety of
diseases [3, 4],

We are presently investigating the chemical com-
position of Brazilian guaco belonging to the genus
Mikania. As part of this work we report here the isolation
and structural determination of some constituents from
the aerial parts of Mikania triangularis Baker.

RESULTS AND DISCUSSION

The methylated hexane extract of the acrial parts of M.
triangularis contained predominantly the compound s,
This substance was accompanied by very small quantities
of the alcohol 1b, the hydrocarbon l¢, friedelin and
stigmasterol, as well as by the ester 2 [5] which could not
be obtained pure. The identification of 2 was achieved by
13C NMR spectroscopy (Table 1) of the compound con-
taminated with 1a and by its oxidation product 4.

The IR, mass and 'H NMR (Table 2) spectra of 1a
suggested that it was a pimaradienc methyl ester with a
trisubstituted double bond and a terminal vinyl group.
Hydrogenation of 1a afforded 3 in 1009 yield whereas
lithium aluminium hydride reduction under vigorous
conditions gave only 5% of 1b suggesting that the ester
function was axial [6]. The '*C NMR spectra of Ia
(Table 1) agreed with this assumption. It also established
the position A** ¥ for the endocyclic double bond and the
relative stereochemistry of the molecule. The cis localiz-
ation of H-8 and H-5 was inferred by the protection of C-5
by C-8 {7]. The configuration of C-13 was suggested by
the chemical shift of C-17 (8223} which was only
compatible with an axial methyl group having one y
gauche interaction [8]. This interaction could only be due
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to C-8. Thus H-8 had to be located on the same side of the
molecule as the methyl group at C-13. This situation
placed the vinyl group at an equatorial position as
expected by the normal quartet of the X part of the ABX
system shown in the 'H NMR spectrum [9].

Oxidation of the mixture of la and 2 with Sarret
reagent [10] furnished four main products, 4-7. The UV
and IR spectra of these compounds contained absorptions
typical of a,f-unsaturated carbonyl groups. The spectral
data of compound 4, the oxidation product of 2, was
identical, including the sign of the CD curve, with those of
the compound isolated from Helianthus hirsutus [S]. The

Table 1. 3CNMR data (20 MHz, CDCYy, 8)

C I 2 3 s [ 7

1 41 368 425 355 402 353
2 193 19.7 191 199 18.7 19.1
3 385 399 383 377 380 372
4 44.5 437 443 4317 44.0 433
b 483 516 481 543 46.7 50.6
6 206 244 205 195 201* 369
7 285 1200 284 363 266 2006
8 288 1344 288 1537 301 1423
9 150.t $31 1501 1406 1774 1835
10 385 t 383 382 396 397
11 1168 212 M7 1976 1219 2001
12 7 353 318 510 2029 519
13 350 i 314 380 464 385
14 421 456 420 439 413 368
1s 1503 1448 369 1456 1427 1435
16 1092 1122 75 11LS 1127 1128
17 223 294 218 249 215 2710
18 281 t 280 287 282 281
9 1780 1770 1779 1759 1774 1768
20 224 138 221 16.8 217 153
OMe 511 $1.2 510 512 sl4 s5ts

*Signals interchangeable.

+The sssignment of C-10 and C-18 could not be made
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R structure of 4 confirmed that of 2 proposed on the basis of

1 13C NMR data of the original mixture. In § also the
B CO,Me double bond had migrated to A® and the carbonyl group
16 CH,0H was now located at C-11. This information was given by
I Me the !>C NMR spectra (Table 1). The chemical shift of the

methyl group at C-13 was §24.9, the loss of the C-8 y effect
explained the paramagnetic shift of the absorption of this
carbon in relation to 1a in agreement with the proposed
stereochemistry. The 'H NMR data of 6 (Table 2) in-
dicated that the double bond had not migrated, thus the
carbonyl group should still beat C-12. The ' 3C NMR data
(Table 1) and the mass spectrum (retro Diels-Alder frag-
ment, m/z 262, 100 %,) agreed with the proposed structure.
Compound 7 had a cross conjugated O=C—-C=C—C=O of
the transoid type. The ! 2*C NMR data of 7 was comparable
with those of 8 [11] except, as expected for the chemical
shifts of the ring A carbons.

The negative fa]o sign of 1a, the CD curve of 4 and the
application of the octante rule for 8 and 6 cstablished the
absolute configurations of 1a, 2 and their derivatives. The
structural determination of 1b and 1¢ was based on the
similarities of the IR, MS and 'H NMR (Table 2) data of
these compounds with the analogous data of 1a and
confirmed by the lithium aluminium hydride reduction
product 1b. The localization of the trisubstituted double
bond is unusual. The only A*'" pimaradiene diterpenes
described are the C-13 epimeric compounds of 1a and 1b
[12] and 9 [5].

" H
CO, Me

EXPERIMENTAL

The air dried aenial parts (2.5 kg) of M. triangularis collected in
Sio Paulo, SP, Brazil (Voucher RB 188769 deposited in the
herbarium of Jardim Botfnico, Rio de Janeiro) were extracted
with hexane at room temp. After methylation with CH;N; the
extract (30.0 g) was chromatographed on a silica gel (600 g)
column using a petrol-CH;Cl; gradient. The mixture (0.13 g)
cluted with 5%, CH,Cl; was submitted to flash chromatography
(petrol-CH ;Cl,) to give 1e (3 mg); elution with petrol-CH,Cl,
(7:3) gave on further purification by repeated CC 1aand 2(10 g).
Repeated prep. TLC gave 1a (500 mg). The fractions eluted with
petrol-CH,Cl; (1:1) gave after prep. TLC (silxca gel,
8 9 petrol-EtOAc, 4:1) friedelin (15 mg) and 1b (10 mg). CH,Cl,

Table 2. 'H NMR data of compounds la, 1b, Ic, 3. 8, 6 and 7 (60 MHz, CDQl,. §)

H 1a 1 1c® 3 s° 6 7
11 S42m $.38m 532m 53Tm — 592d —
15 583 585dd 580dd — 5.83 6.22 sext 5.75 sext
16¢rans 492dd 491dd 487dd 083m 492dd 50544 490dd
16 cis 485dd 485dd 482dd ’ 495dd  S5.12dd 497dd
17 097s 098s 098s 080s 107s 120s 113s
18 1.20s 105s 087s 1.20s 122s 1.23s 1.23s
192 — 385d —_ —-_ - —
19b — 3524 087 - — - -
20 090s 105s 105s 090s 1.00s 1.00s 1.13s
OMe 365s — — 363s 363s 367s 367s
*80 MHz

J (Hz)—H-15: 18 and 11; H-16 trans: 18 and 2; H-16 cis: 11 and 2; H-19- 11.
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eluted a mixture which after purification by prep. TLC (silica gel,
CeHg—EtOAc, 7:3) gave stigmasterol (10 mg). All the fractions
before purification were contaminated with 1a.

Methyl-ent-pimara-9(11),15-dien-19-oate (1a). Colourless oil;
IR vKRS-5cm~1: 2920, 1730, 1635, 1460, 1220, 1150, 910; MS m/z
(rel. int.): 316, [M]"* (29), 301 (66), 257 (55), 248 (37), 241 (82), 189
(53), 188 (74), 173 (56), 134 (43), 133 (57), 121 (77), 119 (76), 43
(100), 316.2412 (Clegzoz ), [u]lz)o -~ 55° (CHCI;), 13(: and
'H NMR: see Tables 1 and 2.

ent-Pimara-9(11),15-dien-19-0!  (1b).  Colourless  oil;
IR vﬂxs‘scm": 3380, 3080, 2920, 1635, 1450, 1370, 1025, 910;
MS myz (rel. int.): 288 [M]* (5), 273 (57), 257 (62), 241 (17), 220
(26), 189 (78), 173 (32), 134 (51), 133 (63), 121 (65), 119 (80), 107
(100); 288.2440 (C,oH3,0), 'H NMR: see Table 2.

ent-Pimara-9(11),15-dien (1¢). Colourless oil; IR vKRS-5¢m =1
3080, 2940, 1635, 1470, 1370, 910; MS m/z (rel. int.): 272[M]* (1),
257 (3), 243 (4), 201 (2), 189 (4), 175 (6), 161 (9), 134 (11), 133 (12),
121 (6), 120 (9), 119 (21), 41 (100); 272.2529 (C30H32). 'H NMR:
see Table 2.

Methyl-ent-pimar-9(11)en-19-oate (3). A soln of 1a (0.1 g) in
MeOH (10 ml) was hydrogenated with 109, Pd-C to give 0.1 g
of 3, colourless oil; IR vERS-5 cm ™ *: 2960, 1730, 1460, 1380, 1225,
1150; 13C and 'H NMR: see Tables 1 and 2.

Reduction of 1a. LiAlH, (0.60 g) was added to a soln of 1a
(0.4 g) in THF (30 ml) and the mixture refluxed for 6 days. After
which usual work up and purification by prep. TLC (CHCl,)
gave 1b (0.018 g).

Oxidation of the mixture 1a and 2. CrO, (1 g) was added to a
soln of pyridine (9 m!) and CH,Cl; (100 ml), to this suspension
the mixture (1 g) was added and the reaction mixture left for §
days at room temp. After removal of the solvents the ppt was
washed with Et,0. The organic extract was washed with a soln of
NaHCO;, and H;0, dried, and the solvent evaporated to give a
residue (0.6 g). Repeated prep. TLC, C¢H~EtOAc (4:1) gave 4
(25 mg), 5 (70 mg), 6 (80 mg) and 7 (70 mg).

Methyl-ent-11-oxopimara-8,15-dien-19-oate (5). Colourless
gum; IR vKRS-Scm ™1 2960, 1725, 1660, 1610, 1460, 1230, 1150,
915; UV AMcOH nim: 244 (log €3.93); CD (MeOH) nm: [6]32,
+ 1450, [0 240 — 10 100; MS m/z (rel. int.): 330[M]™* (11),315 (1),
271 (6),262 (2), 255 (9), 202 (4), 188 (4), 161 (5), 160 (5), 121 (20),41
(100); *H and '*C NMR: see Tables 1 and 2.
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Merhyl-ent-12-oxopimara-9(11),15-dien-19-oate (6).
Colourless gum; IR vERS-S cm~1: 2930, 1720, 1665, 1610, 1460,
1225,1130,910; UV A MOH nm: 245 (log £ 4.05); CD (MeOH) nm:
[61330 + 1250, [8] 257 — 5000; MS m/z (rel. int.): 330[M]* (4),315
(2), 289 (3), 271 (2), 262 (100), 247 (3), 202 (9), 188 (59), 187 (15),
161 (20), 160 (27), 159 (39), 145 (26), 121 (31); 'H and '*C NMR:
see Tables 1 and 2.

Methyl-ent-7,11-dioxopimara-8,15-dien-19-oate (7). Colourless
gum; IR vKRS-S em = 1: 2990, 2950, 2860, 2850, 1720, 1685, 1675,
1580, 1460, 1235, 930; UV A;‘:,?H nm: 263 (log £3.96); CD
(MeOH) nm: [6],7, —26950; [6],30 — 24 060; MS m/z (rel. int.):
334[M]* (17),329 (1), 285 (4), 284 (5),276 (2), 269 (3), 217 (3), 216
(4), 201 (7), 188 (13), 173 (13), 149 (16), 145 (16), 121 (20), 41 (100);
'H and '3C NMR: see¢ Tables 1 and 2.
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