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Abstract-The lsolatlon of a new dlterpene lactone and two known dlterpenold acids from the aenal parts of Vtgurera 
maculata is reported 

INTRODUCTION 

Chermcal examtnatlons of the large genus Vtgutera 
(Compositae, Hehantheae) have yielded dlterpenes [l-3], 
sesqmterpene lactones [4-lo] and Uavonol compounds 
[ 1 l] We now report the lsolatlon and structure deternu- 
natlon of 15-oxo-zoapathn (l), a new dlterpe.ne lactone 
found as a constituent of Vlgulera maculata Blake This 
plant also contams the known dlterpenold aclds, ent-kaur- 
16-en-19-olc (2) and 15a-hydroxy-ent-kaur-16-en-19-0~ 
(3) 

RESULTS AND DKKWSSION 

Chromatographlc separation of a chloroform extract of 
the aerial parts of Kgtaera maculata afforded three 
dlterpenold compounds The two most abundant were 
ldentdied as the known compounds ent-kaur-16-en-1%OIC 
acid (2) [12] and lSa-hydroxy-eat-kaur-16-en-19-olc aad 
(3) [13] by their physical constants and direct comparison 
with authentic samples 

The third dlterpene, 15-oxo-zoapathn (1) CzoHza03, 
contamed an a&unsaturated ketone (UV 

+ 
233 nm, 

~6083) conjugated with an exocychc methy ene group 
(‘H NMR 65 95 t, J = 1 Hz, 5 20 t, J = 1 Hz) The 
ketone was located on a cyclopentane rmg (IR 1718, 
1639 cm- ‘) These data clearly indicate the nature of the 
D rmg of a tetracychc dlterpe.ne Two methyl singlets at 
6127 and 110 m the ‘H NMR spectrum suggested that 
this compound belonged to the kaurene or moddied 
kaurene senes Smce a y-la&one (IR 1755 cm-‘, 
13C NMR 6 180 27 s) was closed to a quaternary carbon 
(“C NMR 687 64 s), this new substance was a modified 
ent-kauranold with the C-10 methyl group shifted to C-9, 
similar to eupatalbm and eupatoralbm [14] It was 
therefore ldentfied as the 15-oxo-derivative of zoapatlm 
(4) P51 

The “C NMR spectrum of 15-oxo-zoapathn 1s in 
complete agreement with the proposed structure and the 
assignments were established by comparison with the 
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spectra of vanous kauranolds [16] and closely related 
modified kauranolds [ 14, 171 

The fact that the new compound was indeed the 15-0x0- 
denvatlve of zoapatlm was confirmed by chermcal corre- 
lation Zoapathn (4), still ava&tble from earher work, was 
transformed to 1 by treatment of 4 with SeOz yleldmg the 
15a-hydroxy denvatwe 5, which was treated with 
CrOs-pyndme to afford 15-oxo-zoapathn, ldentlcal m all 
respects with the natural product 

Zoapatlm (4), first Isolated from Montanoa tomentosa 
[ 153, was shown to be ldentlcal by direct comparison with 
the chterpene &tone tetrachyrm, isolated from 
Tetrachyron orlzabensts var websterr and Hehanthus de- 
bks subsp debdrs [17] Therefore the name tetrachyrm 
should be abandoned 

The results Indicate a great slmllanty m chemical 
composltlon between Vtgutera [l-l l] and Hehanthus 
[18-251 species since both genera of the subtrlbe 
Hehanthmeae elaborate closely related sesqmterpene lac- 
tones and dlterpenolds 

EXPERIMENTAL 

CHCIs extraction of 960 g f the above ground parts of Vlgutera 
maculata Blake (voucher on deposit 111 the National Herbarmm 
of Mexico, Inshtuto de B~ologfa de la UNAM, Reg No 282569), 
collected 125 km SSE Izdcar de Matamoros, PuebIa, afforded 
34 7 g of crude gum This was chromatographed over 12 kg of 

” coon 
1 RI. Rz q 0 2 R=H 

4- RI= RI = H 3 R = OH 
P RI=H, R2 = OH 
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sd~ca gel using a hexane=-EtOAc gradient elution system All the 
fractions were monitored by TLC Some fractions eluted with 
hexan*EtOAc (7 3), which showed the same spot on TLC, were 
combined to yield 19 g residue This was rechromatographed 
over silica gel (60 g) and elutlon with hexane+EtOAc (9 1) 
afforded crude 15-0x0-zoapathn (l), recrystalhzatlon from 
EtOAc-lso-Pr,O yielded 347 3 mg of 1, mp 164-165”, [a]; 
- 74 7” (CHCls, c 0 123), IR vzc13 cm-’ 1755,1715,1690,880, 
‘H NMR (CDCI,, 80 MHz) 65 94 (dd, J = 1 Hz, H-17a), 5 20 
(dd, J = 1 Hz, H-17b), 2 87 (tn. lH, H-13), 127 (s, 3H, C-18). 110 
(s, 3H, C-20), “C NMR (CD& 20 MHz) 6210 39 (s, C-15), 
180 27 (s, C-19), 149 20 (s, C-16), 114 92 (t, C-17), 87 64 (s, C-lo), 
52 09 (s, C-8), 52 00 (d, C-5), 47 51 (s. C-9), 43 64 (s, C-4), 39 15 (t, 
C-l), 37 62 (d, C-13), 35 50 (t, C-14), 3108 (t, C-7), 30 19 (L, C-3), 
29 64 (t, C-12), 25 71 (t. C-l 1), 20 12 (t. C-6), 18 54 (q, C-20), 18 24 
(t, C-2), 17 06 (q, C-18), MS (daect inlet) 75 eV, m/z (rel mt ) 314 
[M]’ (86),271 (X0),270(56),255 (39), 237 (18),212 (34), 199 (22) 
(Found C, 76 28, H, 8 36, 0, 15 28 % C2,,Hz603 requires C, 
764O,H,834,0,1527%) 

Subsequent fractions of the nntlal CC were combined &ord- 
mg 6 17 g residue, winch was rechromatographed on sdica gel 
(180 g) using hexane-EtOAc (9 1) as constant eluent From this 
column, were isolated 16287 g of ent-kaur-16_en-19 OIC acid (2), 
mp 178-180”, IR, ‘H NMR, “C NMR and MS identical with 
authentic mate& [l, 171 From the fractions eluted Hnth 
hexane-EtOAc (3 2) of the mitral CC, were isolated 17 4 mg of 
15a-hydroxy-ent-kaur-16-en-19-0~ acid (3), mp 230-231” (ht 
229-231” [ll], 230-232” [20]), identical by direct comparison 
with an authentic sample 

Oxldatlon ofzoapatbn Compound 4 (75 mg) was treated with 
Se02 (15 mg) in dloxan (5 ml) and Hz0 (1 5 ml) at room temp 
for 5 hr Usual work-up yielded a residue which was chromato- 
graphed on slllca gel (1 g) using hexane_EtOAc (4 1) as eluent, 
44 mg of 15a-hydroxyzoapathn (5) were obtamed Mp 16!%171”, 
IR VETS cm-’ 3500,1756, 1680, ‘H NMR (CDCI,, 80 MHz) 
6521(brs,W,,,=3HgH-17a),506(brs,W1,,=3Hz,H-17b), 
408 (br s, W,,, = 3 Hz, H-15), 2 55 (m, H-13), 1 19 (s, 3H, C-18), 
1 08 (s, 3H, C-20), MS (direct inlet) 75 eV m/z (ret mt ) 316 [M] + 
(91X 274 (53), 220 (69), 147 (39), 105 (62), 91 (lOO), 79 (68), 55 (48) 
Compound 5 (34 mg) was treated with CrOs (50 mg) m pyndme 
(1 ml) at 0” for 12 hr followed by the usual work-up, to yield, after 
purdicabon through a small s&a gel column (0 5 g), 25 mg of 1, 
IR, ‘H NMR, ‘“C NMR and MS identical with the natural 
product isolated from Vgwera maculata 
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