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TERPENOID CONSTITUENTS OF VIGUIERA DENTATA
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In a continuation of our chemical
studies of the genus Viguiera (As-
teraceae, Heliantheae) (1), we investi-
gated Viguiera dentata (Cav.) Spreng,
one of the most widely distributed
species in the genus. We report here the
isolation and characterization of seven
diterpenes, a sesquiterpene lactone (di-
versifolin), and a sesquiterpene alcohol
(spathulenol).

Previously, a Bolivian population of
this species was studied by Bohlmann et
al. (2), and ent-kaurenic acid and 9,11-
dehydro-enz-kaurenic acid were re-
ported. The CH,Cl, extract of the aerial
parts of V. dentata collected in Mexico af-
forded, in addition to ent-kaurenic acid
(3), six other known diterpenes, namely,
manool (4,5), ent-kauranol (6), grand-
floric acid (7), angeloyl-grandifloric
acid (8), 15-oxo-ent-kaurenic acid (9),
and trachylobanic acid (6, 10). From this
collection, we were unable to isolate
9,11-dehydro-ent-kaurenic acid found in
the Bolivian population. However, the
Mexican plant material did afford a
known furanoheliangolide sesquiterpene
lactone, diversifolin (11), and another
known sesquiterpene alcohol, spathu-
lenol (12,13).

Identification of all these compounds
was made by spectral and physical data
comparison, and for ent-kaurenic, gran-
difloric, and angeloylgrandifloric acids
by direct compatison with standard sam-
ples.

Because the stereochemistry of the as-
symetric center at C-8 of diversifolin was
not established previously,2 we have as-
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ZRecently, diversifolin was reported from Syn-
cretocarpus sericens (14) with the stereochemistry at
C-8 shown with the acyl function in the B posi-
tion without any discussion.

signed the configuration of the acyl func-
tion at this position as [3 by the coupling
constants observed in the 'H-nmr spec-
trum. In C,Dg, H-8 appeared at 8 5.53
as a ddd (J=4, 5.3, and 10 Hz). From
double resonance experiments, the sig-
nal for H-8 had coupling constants with
H-9B and H-9a of 10 and 4 Hz, respec-
tively. Inspection of Dreiding models
clearly indicated that the observed cou-
pling constants agree with those of an a
H-8. Therefore, the acyl group at this
center should be in the B position. In ad-
dition, we present the previously unre-
ported '’C-nmr data of diversifolin
(Table 1).

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURE.—
Spectral data were recorded on the following in-
struments: 'H nmr, NT-200 (200 MHz); 3C
nmr, Bruker WH-90 (22.6 MHz).

PLANT MATERIAL.—V. dentata was collected
in Chiapas, 28.5 km east of Tuxtla Gutiertez,
Mexico, by D. Gage and J. Norris on Decembet
29, 1983. A voucher specimen (no. 1179) is
deposited in the Herbarium of the University of
Texas at Austin.

[SOLATION OF THE COMPOUNDS.—Air-
dried aerial parts of V. dentata (2.03 kg) were
crushed into small pieces and extracted with 21
liters of CH,Cl,. The solvent was evaporated in
vacuo, and the residue (45 g) was chromatog-
raphed over asilica gel column (8.6X 60 cm). The
column was eluted with a hexane-EtOAc gradient
solvent system. Further purification of the differ-
ent compounds was achieved by crystallization
and/or Sephadex LH-20 column chromatog-
raphy . -using hexane-CH,Cl,-MeOH (7:4:1) as
the eluting solvent. Yields: ent-kaurenic acid (2.6
8), manool (104 mg), ent-kauranol (50 mg), gran-
difloric acid (28 mg), angeloyl-grandiforic acid
(10 mg), 15-oxo-ent-kaurenic acid (29 mg),
trachylobanic acid (360 mg), diversifolin (223
mg), and spathulenol (7.3 mg). The
trachylobanic acid was most easily separated from
the mixture of emw-kaurenic acid and
trachylobanic acid by epoxidizing with m-chloro-
perbenzoic acid in CH,Cl;, and then by separat-
ing trachylobanic acid from the epoxide of enr-
kaurenic acid over a Sephadex LH-20 column.
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TABLE 1. '’C-nmr and 'H-nmr Data of Diversifolin

Diversifolin
'H nmr
Atom BCamre Atom
CDCl,® CeDgb
C-1 37.5t
Cc-2 38.2t H-1 — —
C-3 106.5s H-2 — —
C-4 141.8s H-5 5.58¢ 5.46(dd)
C-5 127.9d H-6 5.41(ddd) 5.27(ddd)
C-6 75.8d H-7 4.1(ddd) 3.96(ddd)
Cc-7 49.9d H-8 5.54ddd) 5.53(ddd)
C-8 71.7d H-9 — —
C-9 40.8t H-13a 6.27(d) 6.28(d)
C-10 83.2s H-13b 5.65d) 5.18(d)
C-11 136.9s H-14 1.51(s) 1.17(s)
C-12 170.1s H-15 1.85(t) 1.6(t)
C-13 122.8¢ H-2' 2.42(septet) 2.3 1(septer)
C-14 28.2q¢ H-3' 1.06(d) 1.04(d)
C-15 22.3q¢ H-4' 1.08(d) 1.03(d)
C-v 176.1s — — —
c-2' 34.1d — — —
C-3’ 19.1q° — — —
C-4' 18.7¢° - — —

23 ppm in CDCl; with TMS as internal standard.

3 ppm with TMS as internal standard.
‘Obscured.

d-¢Signals in vertical column may be interchanged. 'H-nmr coupling constants: 5,15=6,15=2 Hz;
5,6=4.5 Hz; 6,7=3.8 Hz; 7,13=2.5 Hz; 7,8=5.3 Hz; 8,9a=4 Hz; 8,90b= 10 Hz; 3',2'=4',2'=7 Hz.

For numbering scheme, see Ciccio ez a/. (11).

Full details of the isolation and identification of
the compounds are available on request to the
senior author.
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