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Thr: genus Mikanio jtribc Euptoriat, subtribe Miikanat) 
is widesprwf in Btil, 150 of its 300 specks oc4zurring in 
this country [2]. Some species of the genus, known as 
gum, are used in popular medicine against a variety of 
diseeses [3,4J, 

We arc presently investigating the chcmioal corn- 
positiun of &ax&an guaoo betonging to the genus 
~~~~~~ As part of this w&c WC report here the isolation 
and structunrf determination of some constituents from 
the aerial parts of Miktzniu tricuzguti Raker. 

RESULTS AND DlSCUSSION 

The mcthytatad hexanc extras of the a&at mrts of M, 
~&B&W& contained predominantly the compound 11, 
This substance was aoeompani& by very smalf quantities 
of the akohof 1 b, the hydrocarbon le. fricdtfin and 
stigmasterot, as wcff as by the ester 2 [S) which couM not 
be obtained pure. The idcntifiartion of 2 was achieved by 
“C NNR spactroscupy frabk f) of the compound con- 
taminated with Xr and by its oxidation product 1. 

The IR, mass and t H NMR fl”abk 2) spectra of Ia 
suggestad that it was a pimaradiene methyl ester with a 
trisubstituted double bond and a terminal vinyl group. 
Hydrogenation of lr afTodd 3 in 100% yield whereas 
lithium aluminium hydride mduction under vigorous 
conditions gave only 5% of fb suggesting that the ester 
function was axial 161s The r3C NNR spectra of tr 
frabk I ) aged with this ~~p?~un. It also establish4 
the position d *r t, for the cndocycfic double bond and the 
relative stereochemistry of the molacuk. The c&s locafiz- 
ation of H-8 ad H-5 was infd by the protadn of C-5 
by C-8 I?). The configuration of C-13 was suggcstad by 
the chemical shift of C-17 (8223) which was onfy 
compatibk with an axiaf methyf group having one 7 
gauche inter&on [Sl. This intusction cuufd onfy be due 

to C4. Thus H-g had to be focated on the same side of the 
mofacufc as the methyl group at C-t 3, This siiuation 
phccd the vinyt group at 8n qwtoriaf position as 
txpectad by the normaf quartet of the X part of the ABX 
system shown in the ‘H NMR spectrum (91” 

Oxidation of the mixture of ta and 2 with Sarrct 
reagent [ 10) furnished four main products, C-7, The UY 
and IR spuztra of thesccompoundscontained absorptions 
typicat of x$-unsaturated GMbonyl groups. The spectral 
data of compound 4, the oxidation product of Z was 
identical, including the sign of the CI)curvc, with those of 
the compound isolated from Hefiont)tus hirrurus [ 51. The 

c In 2 3 5 6 7 

1 4z.t 36.8 42s 33.5 40.2 35.3 
2 19.3 t9.7 x9.1 t9.9 18.7 i9.t 
3 38.3 399 38.3 377 380 372 
4 44.5 43.7 44.3 4317 44.0 43.3 
5 48.3 516 481 w,3 46.7 50.6 
6 20.6 24.4 2u.5 19.3 20.X. 36.9 
7 28.5 120.0 28.4 36.3 26.6 200.6 
8 28.8 f34.4 28.8 fS3.7 30 t 142.3 
9 txLt 53 t tSOt Mu6 t 77.4 t 53.5 
to 38.5 t 3tt.3 38.2 39.6 39 7 
If X16.8 21.1 f 17.t I97.6 1219 200.1 
12 37.7 35.3 37.8 51.0 2029 519 
13 35.0 37. I 314 38.0 46.4 38.5 
14 42.t 45.6 42.0 43.9 41.3 368 
15 tS0.3 t44.t 36.9 145.6 142.7 143.5 
16 t09.2 112.2 7.5 1tt.s t t2.7 tt28 
tf 22.3+ 29.4 21.8 24.9 2X.Y 2fOI 
IS 28.1 f 28.0 28.7 28.2 28. t 
19 1’78.0 177.0 177.9 175.9 177.4 176.8 
20 22 4, 13.8 22.1 16.8 21.7* 153 
OMt 31.1 51 2 St 0 512 51,4 St 5 
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structure of 4con6rmal that of 2 proposed on the basis of 
“C NMR data of the original mixture. In 5 also the 
doubk bond had migrated to A’ and the carbony group 
was now located at C-l 1. This information was given by 
the “C NMR spaea (Tabk 1). The dumkal shitI of the 
methyl group at C-l 3 was 624.9. the loss of the C-8 y effect 
explained the pammagnetic shift of the absorptioo of this 
carbon in relation to la in agreement with the proposed 
stereochemistry. The ‘H NMR data of 6 (Tabk 2) in- 
dicated that the double bond ~IXI not migrated, thus the 
carbooyl group should still be at C-12. l-he “C NMR data 
(Table I) l d the mass spaztrum (rctro Diels-Alder frag- 
ment, m/r 262,100 %) l greai with the proposed stnrturc. 
Compound 7 brd a cross coojugatai O-C-C-C-C=0 of 
the transoid type. The “C NMR data of 7 was comparable 
with those of 8 [ 1 l] except, as expected for the chemical 
shifta of the rin 

The negative t 
A carbons. 

a]n sign of la, the CD curve of 4 and the 
application of the octante rule for 5 and 6 established the 
absolute configurations of la 2 and their derivatives. The 
structural determination of lb and lc wax based on the 
similarities of the IR, MS and ‘H NMR (Table 2) data of 
these compounds with the analogous data of la and 
confira~cd by the lithium altinium hydride reduction 
product lb. The localization of the ttisubstitutad double 
bond is unusual. The only A*“) pimaradicnc diterpcncs 
described are the C-13 cpimcric compounds of la and lb 
[I23 and 9 [5]. 

CXPEIIMF.N’TAL 

The air dried annI puts (2.5 kg) of hf. I- coktal in 

Sao Paula, SP. Brazil (Vouckr RB 188769 deposited in the 

hcrknum of Jardim Bo&~ico. Rio de Janeiro) were amacted 
with hcxanc a~ room ~anp. After wthylrtion wiIh CHINl the 

CXIM (3O.Og) was chr0ma1ogr8pbai on a alKa gel (6oog) 

column using a petrolCH&l~ grAicn~. The mixture (0.13 g) 

elutat with 5 Y0 C&Cl, was submitted IO Bash chromr~ogqby 

@ctrolCHICll) to give lc (3 mp); dution wiIh petrolCH~Cll 
(7:3)gavconfurtherpuri5ationbyrcpatcdCC1aand2(10g). 

Repcared prep. TLC gave la (500 a& The frwxions dutai with 

pcIrolCH~Cl~ (I : I) gave after pep. TLC (silm gel 

petrol-EtOAc, 4: 1) fncdelin (IS mg) and lb (IOmgb CH,Cl, 

Tab& 2. ‘H NMR data ofcompouad, la. lb. 1~. 3.5.6 and 7 (60 Mm CDC~,. 6) 

H Ir lb 1c* 3 5. 6 1 

II 
I5 

16~4~ 

16& 
I7 

I8 

l9a 

l9b 
20 

OMC 

S.42 m 

5.83 

4.92dd 

4.85 dd 
097s 

l.2Os 
- 

- 

0.90s 

3.6s s 

5.38 m 
JMdd 
4.9ldd 

4.85 dd 

0.98 s 
1.05s 

3.856 

3.52 d 
1.05s 

- 

S.32m 
J.sodd 
4.87 dd 
4.82dd 

0.98 s 
0.87 s 

0.87 s 

1.05s 
- 

5.37m - 
- 5.83 

0.83 m 
4.92 dd 

4.95 dd 
0.80 s 1.07s 

l.2Os 1.22s 

- - 
0.90s I.003 

3.63 s 3.63 s 

5926 
6.22 YXI 

5.05 dd 

s.12dd 

I.2001 
1.23s 

- 

- 

1.00s 

3.67 s 

- 
5.75 #Xl 

4.9Odd 

4.91 dd 

113s 
1.23s 

- 

- 

1.13s 

3.67 s 

I (HzbH-IS: I8 and II; H-16 rrolv Ill awl 2; H-16 cir: II and 2; H-19. II 
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eluted a mixture which after purification by prep. TLC (silica gel, 
C&-EtOAc, 7: 3) gave stigmasterol (10 mg). All the fractions 
before p&cation were contaminated with la. 

Methyl-ent-pimara-9(11),15-dien-19-oate (la). Colourless oil; 
IR vKRS5cm- ‘:2920,1730,1635,1460,1220,1150,91~MSm/2 
(rel. %b 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 (CzlHazOz); [a]&“-55” (CHC&); ‘“C and 
‘H NMR: see Tables 1 and 2. 

ent-Pimara-9(11),15&en-19-ol (lb). Colourless oil; 
IR OK’=5 mar cm-‘: 3380,3080, 2920, 1635, 1450, 1374 1025, 910; 
MS m/z (rel. int.): 288 [Ml+ (5), 273 (57), 257 (62), 241 (17), 220 
(26), 189 (78), 173 (32), 134 (Sl), 133 (63), 121 (65), 119 (SO), 107 
(100); 288.2440 (Cz0H3z0), ‘H NMR: see Table 2. 

ent-Pimura-9(11),15-&en (1~). Colourless oil; IR vzss cm-‘: 
3080,2940,1635,1470,1370,910; MSm/z (rel.int.): 272 [M]’ (1). 
257 (3), 243 (9 201 (2), 189 (4), 175 (6), 161 (9), 134 (11). 133 (12), 
121 (6), 120 (9), 119 (21), 41 (100) 272.2529 (&Hat). ‘H NMR: 
see Table 2. 

Methyl-ent-pimor-9(1 l)en-19-oate (3). A soln of la (0.1 g) in 
MeOH (10 ml) was hydrogenated with 10% Pd-C to give 0.1 g 
of 3, colourless oil; IR vE%’ cm- I: 2960,1730,1460,1380,1225, 
1150;‘3Cand’HNMR:seeTablesland2. 

Reduction of la. LiAlH4 (0.60 g) was added to a soln of la 
(0.4 g) in THF (30 ml) and the mixture refluxed for 6 days. After 
which usual work up and puritimtion by prep. TLC (CHCla) 
gave lb (0.018 g). 

Oxidation ojthe mixture 18 and 2. CrO, (1 g) was added to a 
soln of pyridine (9 ml) and CHzCll (100 ml), to this suspension 
the mixture (1 g) was added and the reaction mixture left for 5 
days at room temp. After removal of the solvents the ppt was 
washed with EtzO. The organic extract was washed with a soln of 
NaHCOo and HzO, dried, and the solvent evaporated to give a 
residue (0.6 g). Repeated prep. TLC, CsHsEtOAc (4: 1) gave 4 
(25 mg), 5 (70 mg), 6 (80 mg) and 7 (70 mg). 

Methyl-ent-1 l-oxopimuro-8,15-&n-19-oate (5). Colourless 
gwn; IR vEs5 cm -+ 2960,1725,1660,1610,1460,1230,1150, 
915; W dzH nm: 244 (log e3.93k CD (MeOH) nm: CO],,, 
+l450,[B]2~0-l0l00;MSm/z(rel.int.):330[M]~(ll),3l5(l), 
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. 

Merhylent-l2-oxopimara-9(11),15d&n-l9-oate 
Colourless hum; IR v~jscm-‘: 2930, 1720, 1665. 1610, 12, 
1225,1130,9lQ W AeH nm: 245 (loge 4.05); CD (MeGH) nm: 
ph + 12wei2s1 -5ooO; MSm/z(rel.int.): 33O[M]+ (4x315 
(2), 289 (3), 271 (2). 262 (lOO), 247 (3), 202 (9), 188 (59). 187 (15). 
161 (20), 160 (27), 159 (39), 145 (26), 121 (3lk ‘Hand 13C NMR: 
see Tables 1 and 2. 

Methyl-ent-7,1 ldioxopintara-8,15dien-19-oate (7). Colourless 
gum;IRv$&=cm - I: 2990,2950,2860,2850,1720.1685.1675, 
1580, 1460, 1235, 930; W LzH nttx 263 (log e3.96); CD 
(MeGH) nm: [e],,, -26950; [e],,, -24oaO; MS m/z (rel. int.): 
334[M]+ (17).329 (I),285 (4),284 (5),276 (2).269 (3),217 (3x216 
(4),201(7), 188 (13), 173 (13), 149 (16), 145 (16), 121(20),41(100); 
‘H and 13C NMR: se-e Tables 1 and 2. 
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