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Abstract—The 1solation of a new diterpene lactone and two known diterpenoid acids from the aerial parts of Viguiera

maculaia is reported

INTRODUCTION

Chemical examunations of the large genus Viguiera
(Compositae, Heliantheae) have yielded diterpenes [1-3],
sesquiterpene lactones [4-10] and flavonol compounds
[11] We now report the 1solation and structure determi-
nation of 15-oxo-zoapathn (1), a new diterpene lactone
found as a constituent of Viguiera maculata Blake This
plant also contains the known diterpenoid acids, ent-kaur-
16-en-19-o1c (2) and 15a-hydroxy-ent-kaur-16-en-19-oic
3

Chromatographic separation of a chloroform extract of
the aerial parts of Viguiera maculata afforded three
diterpenoid compounds The two most abundant were
1dentified as the known compounds ent-kaur-16-en-19-oic
acid (2) [12] and 15a-hydroxy-et-kaur-16-en-19-oic acid
(3)[13] by their physical constants and direct comparison
with authentic samples

The third diterpene, 15-oxo-zoapathin (1) C,,H 603,
contained an a,f-unsaturated ketone (UV 233 nm,
£6083) conjugated with an exocyclic methylene group
(*HNMR 6595t, J=1Hz, 520¢t, J=1Hz) The
ketone was located on a cyclopentane ring (IR 1718,
1639 cm™ ') These data clearly indicate the nature of the
D ning of a tetracychc diterpene Two methyl singlets at
6127 and 1 10 1n the *H NMR spectrum suggested that
this compound belonged to the kaurene or modified
kaurene series Since a y-lactone (IR 1755e¢m™7,
13C NMR 5180 27 s) was closed to a quaternary carbon
(*3C NMR 687 64 s), this new substance was a modified
ent-kauranoid with the C-10 methyl group shifted to C-9,
similar to eupatalbin and eupatoralbin [14] It was
therefore 1dentified as the 15-oxo-derivative of zoapathn
4 [15

'II':he ]‘3C NMR spectrum of 15-oxo-zoapathn 1s 1n
complete agreement with the proposed structure and the
assignments were established by comparison with the
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spectra of various kauranoids [16] and closely related
modified kauranoids [14, 17]

The fact that the new compound was indeed the 15-oxo-
denvative of zoapathn was confirmed by chemucal corre-
lation Zoapathin (4), still available from earher work, was
transformed to 1 by treatment of 4 with SeO, yrelding the
15a-hydroxy denivative 5, which was treated with
CrO;—pynidine to afford 15-0x0-zoapatlin, identical 1n all
respects with the natural product

Zoapatlin (4), first 1solated from Montanoa tomentosa
[15], was shown to be identical by direct comparison with
the diterpene lactone tetrachyrin, 1solated from
Tetrachyron orizabensis var websteri and Helianihus de-
bilis subsp debilis [17] Therefore the name tetrachyrin
should be abandoned

The results indicate a great similarity in chemical
composition between Viguiera [1-11] and Hehanthus
[18-25] species since both genera of the subtribe
Hehanthineae elaborate closely related sesquiterpene lac-
tones and diterpenoids

EXPERIMENTAL

CHCIj; extraction of 960 g f the above ground parts of Vigutera
maculata Blake (voucher on deposit in the National Herbarium
of Mexico, Instituto de Biologia de la UNAM, Reg No 282569),
collected 125 km SSE Izficar de Matamoros, Puebla, afforded
347 g of crude gum This was chromatographed over 12 kg of

R,

[

0
Ri= Rp = M
R) = R

2674



Short Reports

silica gel using a hexane-EtOAc gradient elution system All the
fractions were monitored by TLC Some fractions eluted with
hexane-EtOAc (7 3), which showed the same spot on TLC, were
combined to yield 19 g residue This was rechromatographed
over siica gel (60g) and elution with hexane-EtOAc (9 1)
afforded crude 15-oxo-zoapathn (1), recrystalhization from
EtOAc-150-Pr,0 yielded 3473 mg of 1, mp 164-165°, [«]’
—747° (CHCl3, ¢ 0123), IR vEHCL em ! 1755, 1715, 1690, 880;
'H NMR (CDCl;, 80 MHz) 6594 (dd, J = 1 Hz, H-17a), 520
(dd,J = 1 Hz, H-17b), 2 87 (m, 1H, H-13), 1 27 (s, 3H, C-18),1 10
(s, 3H, C-20), '3C NMR (CDCl;, 20 MHz) 421039 (s, C-15),
180 27 (s, C-19), 149 20 (s, C-16), 114 92 (t, C-17), 87 64 (s, C-10),
5209 (s, C-8), 52 00 (d, C-5), 47 51 (s, C-9), 43 64 (s, C-4), 39 15 (1,
C-1), 3762 (d, C-13), 35 50 (¢, C-14), 31 08 (¢, C-7), 30 19 (¢, C-3),
29 64 (¢, C-12),25 71 (¢, C-11),20 12 (1, C-6), 18 54 (g, C-20), 18 24
(t, C-2), 17 06 (g, C-18), MS (direct inlet) 75 eV, m/z (rel 1nt) 314
[M]* (86),271 (100), 270 (56), 255 (39), 237 (18), 212 (34), 199 (22)
(Found C, 7628, H, 836, O, 15289, C,,H,50; requires C,
7640, H, 834, 0, 1527%)

Subsequent fractions of the mitial CC were combined afford-
g 617 g residue, which was rechromatographed on silica gel
(180 g) using hexane-EtOAc (9 1) as constant eluent From this
column, were 1solated 1 6287 g of ent-kaur-16-en-19 oic acid (2),
mp 178-180°, IR, 'H NMR, !3C NMR and MS identical with
authentic matenial [1, 17] From the fractions eluted with
hexane-EtOAc (3 2) of the imtial CC, were 1solated 17 4 mg of
15a-hydroxy-ent-kaur-16-en-19-oxc acid (3), mp 230-231° (It
229-231° [11], 230-232° [20]), 1dentical by direct comparison
with an authentic sample

Oxidation of zoapathn Compound 4 (75 mg) was treated with
SeO; (15 mg) 1n dioxan (5 ml) and H,O (1 5 ml) at room temp
for 5 hr Usual work-up yielded a restdue which was chromato-
graphed on silica gel (1 g) using hexane-EtOAc (4 1) as eluent,
44 mg of 15a-hydroxyzoapathn (5) were obtained Mp 169-171°,
IR vEHCl cm =1 3500, 1756, 1680, 'H NMR (CDCl,, 80 MHz)
8521 (br s, W,,;, = 3 Hz, H-17a), 5 06 (br s, W, ,; = 3 Hz, H-17b),
408 (br 5, W);; = 3 Hz, H-15), 255 (m, H-13), 1 19 (s, 3H, C-18),
108 (s, 3H, C-20), MS (direct inlet) 75 eV m/z (rel int) 316 [M]*
(91), 274 (53), 220 (69), 147 (39), 105 (62), 91 (100), 79 (68), 55 (48)
Compound § (34 mg) was treated with CrO, (50 mg) in pyridine
(1 ml)at 0° for 12 hr followed by the usual work-up, to yield, after
purification through a small silica gel column (0 5 g), 25 mg of 1,
IR, 'HNMR, 3C NMR and MS identical with the natural
product 1solated from Viguiera maculata

Acknowledgements—The authors thank Prof A Cronquust (New
York Botanical Garden) for the identification of plant maternal,
Dr F Walls (Instituto de Quimica de la Universidad Nacional
Auténoma de México), for a generous gift of zoapathn and
Dr T J Mabry (University of Texas at Austin) for spectral
data of zoapathn This work was supported in part by the

2675

Conseyo Nacional de Ciencia y Tecnologia Mexico (Proyecto
PCCBBNA-002049)

REFERENCES

1 Delgado, G, Romo de Vivar, A, Ortega, A, Cdrdenas, J and
Schlemper, E O (1983) Phytochemustry 22, 1227
2 Delgado, G, Romo de Vivar, A, Cdrdenas, J, Pereda-
Miranda, R and Huerta, E (1984) Phytochemustry 23, 2285
3 Bohlmann, F, Zdero, C and Mahanta, P (1977) Phyto-
chemistry 16, 1073
4 Romo de Vivar, A, Guerrero, C, Dfaz, E, Bratoeff, E and
Jiménez, L (1976) Phytochemustry 15, 525
5 Romo de Vivar, A, Delgado, G, Guerrero, C, Reséndiz, J
and Ortega, A (1978) Rev Latinoam. Quim 9, 171
6 Guerrero, C, Santana, M and Romo, J (1976) Rev
Latinoam Quim 17, 41
7 Ortega, A, Lara, R, Martinez, R and Diaz, E (1980)
Phytochenustry 19, 1545
8 Romo de Vivar, A, Bratoeff, E, Ontiveros, E, Lankin, D C
and Bhacca, N S (1980) Phytochemstry 19, 1795
9 Delgado, G, Romo de Vivar, A and Herz, W (1982)
Phytochemistry 21, 1305
10 Bohlmann, F, Jakupovic, J, Ahmed, M, Grenz, M, Suding,
H, Robinson, H and King, R M (1981) Phytochenustry 20,
113
11 Delgado, G, Alvarez, L and Romo de Vivar, A (1984)
Phytochenustry 23, 675
12 Henrick, C A and Jefferies, P R (1964) Aust J Chem 17,
915
13 Piozz), F, Spiro, V, Passannanti, S and Mondell;, R (1968)
Gazz Chim Ital 98, 907
14 Herz, W, Gonndan, S and Blount,J F (1979)J Org Chem
44, 2999
15 Caballero, Y and Walls, F (1970) Bol Inst Quim ,Umv Nac
Auton Mex 22,79
16 Wehrl, F W and Nistuda, T (1979) Fortschr Chem Org
Naturst 36, 1
17 Ohno, N Nabry, T J, Zabel, V and Watson, W H (1979)
Phytochemustry 18, 1687
18 Bjeldanes, L F and Geissman, T A (1970) Phytochemstry
11, 327
19 Herz, W and Kumar, N (1981) Phytochemstry 20, 99
20 Ohno, N and Mabry, T J (1980) Phytochemistry 19, 609
21 Bohlmann, F, Jakupovic, J, King, R M and Robinson, H
(1980) Phytochemstry 19, 863
22 Herz, W and Kumar, N (1981) Phytochemustry 20, 93
23 Ohno, N and Mabry, T J (1979) Phytochemustry 18, 1003
24 Herz, W, Govindan, S V and Watanabe, K (1982) Phyto-
chemistry 21, 946
25 Herz, W, Kulanthiavel, P and Watanabe, K (1983) Phyto-
chemistry 22, 2021




