
Journal of Natural P&s 
Val. 5 1 ,  No. 1 , p p .  155-157, Jan-Feb 1988 

155 

15a-HYDROXY-P-AMYRIN AND PATAGONIC ACID FROM 
BACCHARIS MAGELLANICA AND BACCHARIS PATAGONICA 

A. PATRICIO RIVERA, FRANCESCA FAINI, and MARIANO CASTILLO 

Departamento de Quimica, Facultad de Ciencias, UniwrsiaLd de Chile, Casilla 653, Santiago, Chile 

In a continuation of our phytochemi- 
cal studies on the American genus Bac- 
cbaris (Asteraceae) ( l), we have examined 
the constituents of Baccbaris mgellanica 
Lam. and Baccbaris patagonica Hook & 
Arn. from southern Chile. In addition to 
triterpenoids and aromatic compounds 
of common Occurrence in the genus, a 
new neoclerodane diterpenoid 1 and a 
rare oleanane derivative 2 were isolated. 
Previous work on B .  magellanica and B .  
patagonica from Argentina also revealed 
clerodanes but ofdifferent structures (2). 

The combined uv and ir data of com- 
pound 1 indicated the presence of an 
a ,  P-unsaturated-y-lactone and an a, P- 
unsaturated carbonyl group (A max 2 12 
nm, E 8012, and absorptions at 1750 
and 1685 cm-', respectively). An in- 
tense and broad absorption centered at 
2955 cm-' suggested the presence of a 
carboxylic group. The 'H-nmr spec- 
trum of 1 exhibited typical signals for a 
tricyclic clerodane carbon skeleton: two 
tertiary and one secondary methyl 
groups, together with two olefinic pro- 
tons, one of them (6 7.11) characteristic 
of an a-substituted y-butenolide (1,3) 
and the other (6 6.87) corresponding to 
the remaining a, P-unsaturated acid (a 
variable signal at 6 8.0-9.0 in the 60 
MHz 'H-nmr spectrum of 1 corrobo- 
rated the carboxyl group). The structure 
depicted in 1 was in agreement with 
these data and was fully corroborated by 
the ' 3 C - n ~ r  spectral data. The 13C-nmr 
data also defined the relative stereo- 
chemistry at C-5 and C- 10 owing to the 
absorption of the C-19 angular methyl 
carbon at 6 20.7, indicative of a trans- 
AB junction (4). The relative configura- 
tion of carbons 8 and 9 was determined 
by comparison of the 6 values of the C- 
17 and C-20 methyl groups with those 

of other closely related clerodane diter- 
penes (5,6). The mass spectrum of 1 did 
not exhibit a molecular ion or ions cor- 
responding to loss of C0,H or CO,, but 
it did show a prominent signal at 
[M - H20]+ in a similar fashion to other 
diterpenic acids of very close structure 
(7). 

The negative molecular rotation of 1 
suggests a neoclerodane absolute con- 
figuration (8) in agreement with those of 
other clerodane diterpenoids of known 
absolute configuration isolated from 
Bacbaris species. Therefore, 1 was as- 
signed as neocler~da-3,13-diene-15,16- 
olide-18-oic acid, for which we suggest 
the trivial name patagonic acid. 
Clerodane diterpenoids incorporating an 
a-substituted y-butenolide unit are far 
less common than f3-substituted ana- 
logs, and they are readily distinguished 
from each other because of the different 
absorptions of their P and a protons, re- 
spectively ( 1,3). 

The 'H-nmr of compound 2 {MI+ 
442) exhibited eight tertiary methyl 
groups, one olefinic proton, and two sec- 
ondary equatorial hydroxyl groups, 
suggesting a triterpenoid with a A"- 
oleanene skeleton. This assumption was 
supported by its mass spectrum, which 
showed a base peak at m/z 234, a charac- 
teristic retro-Diels-Alder fragment of 
A'2-oIeanenes (9). Other prominent 
peaks at m/z 216 (234-H20) and 201 
(2 16-Me) {ion A] indicated that one of 
the hydroxyl groups in 2 was located in 
ring DorE,  most IikelyatC-15 orC-16. 

The I3C-nmr spectrum of 2 was most 
informative because it not only con- 
firmed the stereostructure shown in 2, 
but it also ruled out another likely alter- 
native, namely maniladiol, a 3f3, 16p- 
dihydroxy-A'*-oleanene recently iso- 
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lated from Barcharis beteropbylla and Bac- 
cbaris vaccinoideJ of Mexican origin (10). 
A comparison of the I3C-nmr spectra of 
P-amyrin (1 1) and compound 2 showed 
the expected downfield shifts for the ab- 
sorptions due to C- 14, C- 15, and C-16, 
and an upfield shift (5.4 ppm) for the C- 
27 methyl group due to the y-effect 
exerted by the a-oriented hydroxyl 
group at C-15. [In maniladiol, the p- 
hydroxyl group at C-16 shifts the C-22 
methylene 7.0 ppm upfield as compared 
to P-amyrin (12).) Thus, compound 2 
corresponds to 3p, 15a-dihydroxyolean- 
12-ene or 15a-hydroxy-P-amyrin. This 
compound has previously been prepared 
synthetically from taraxerone (13). 
However, to our knowledge this is the 
first report of compound 2 as a natural 
substance. 

Other compounds isolated from B. 
patagonica and B. magellanica in this 
study include the triterpenoids Baccbaris 
oxide, epifriedelinol, friedelin, ery- 

throdiol, and oleanolic acid, the sterol 
chondillasterol, the flavonoids acacetin 
and hispidulin, the coumarin scopole- 
tin, p-hydroxyacetophenone, and the di- 
hydrobenzohrane derivative 3, 5 -  
hydroxy-6-acetyl-2-( l-hydroxy-methyl- 
vinyl)-2,3dihydrobenzofuran (14). These 
compounds were identified by compari- 
son of their physical and spectral data 
with published values. The hitherto un- 
reported 13C-nmr spectrum of 3 is in- 
cluded in the Experimental section. 

EXPERIMENTAL 

PLANT MATERIALS.-B. magellanira was col- 
lected in Icalma (IX Region) in December and 
was identified by M. Mahu (Facultad de Ciencias, 
Universidad de Chile). B.  patagonica was collected 
in Punta Arenas (XI1 Region) in January and was 
identified by E .  Pisano (Universidad de Magal- 
lanes). Voucher specimens are kept at the private 
herbaria of Professors Mahu and Pisano. 

EXTRACTION AND ISOLATION.-Aerial parts 
of B. magellanira (1.60 kg) and B .  patagonica 
(2.82 kg) were extracted and worked up accord- 
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ing to the procedure already described (1). Aerial 
parts of B .  pataganica (2.82 kg) afforded 60 rng 
Barburis oxide, 20 rng epifriedelinol, 10 rng 
friedelin, 17 rng erythrodiol, 10 g oleanolic acid, 
27 rng chondrillasterol, 80 rng acacetin, 60 rng 
scopoletin, 130 rng compound 1 ,  and 30 rng of 
the dihydrobenzofuran derivative 3.  Aerial parts 
of B .  magellanica ( 1.60 kg) afforded 400 rng corn- 
pound 2 ,  220 rng hispidulin, 40 rng xopoletin, 
35 rng p-hydroxyacetophenone, and 40 rng of 
compound 3 .  

Patagonic arid [l).<ornpound 1, 130 rng, 
rnp 100-103", [a]0-65.9" ( ~ ~ 2 . 6 5 ,  CHCI,); 
uv A rnax (EtOH) 212 nrn (E 8062); ir u rnax 
(CHCI,) 3300-2700 (br), 1750, 1675, 1620, 
825 crn-'; rns (70 eV) m/z (rel. int.) 314 
[M-H,OI+ (64), 299 13 14-Mel+ (4). 27 1 (7), 
203 [314-side chain]+ (16), 175 [203-C01+ 
(19), 153 (24), 125 (27), 105 (27), 93 (26), 87 
(62), 84 (100); 'H nrnr (200 MHz, CDCI,) 6 
0.78 (s, 3H, H-20), 0.83 (d, 3H, J=6 ,  H-17), 
1.25 (s, 3H, H-19), 4.78 (d, 2H, J=1.4,  H- 
15), 6.87 (t, lH,  1 ~ 3 . 7 ,  H-3), 7.12 (t, lH,  
J=  1.4, H- 14), 8.10 (bs, lH ,  COOH, 60 MHz, 
CDCI,); I3C nrnr (50 MHz, CDCI,) 6 17.63 (t, 
C- I), 27.44 (t, C-2), 140.2 1 (d, C-3), 141.62 (s, 
C 4 ) ,  37.80 (s, C-5), 36.02 (t, C-6), 27.59 (t, C- 
7), 36.53 (d, C-8), 39.01 (s, C-9), 46.96 (d, C- 
lo), 36.31(t ,C-ll) ,  19.29(t,C-12), 135 .19 (~ ,  
C-13), 143.63 (d, C-14), 70.22 (t, C-15), 
174.35 (s, C-16), 16.01 (q, C-17), 174.42 (s, C- 
18), 20.7 1 (q, C- 19), 18.29 (q, C-20). 

1ja-Hydraxy-f3-amyrin C2l.Aornpound 2,  
400 rng, rnp 23C-232°(crystallized from MeOH/ 
H,O), [ ~ ] ~ ~ 0 + 6 8 . 4 ~  ( ~ = 1 . 1 2 ,  CHCI,); ir A 
rnax (KBr) 3300, 2950, 1440, 1350 crn-'; rns 
(70 eV) mlz 442 EM]+ (7), 424 [M-H20f+ (8), 
406 [M-2H20)+ (7), 234 [M-C,4H2401+ 
( loo) ,  216 [M-Cl4H26O21+ (50), 208 
[M-C&260]+ (6), 201 [M-C,$-I&I+ 
(34); 'H nmr (200 MHz, CDCI,) 6 0.78 (s, 
2CH,), 0.87, 0.89, 0.92, 0.97, 0.98, 1.20 (s, 
6CH,), 3.20 (dd, J=  5.40, 10.3, H-3), 4.17 

12); I3C nrnr (50 MHz, CDCI,) 6 38.8 (t, C-l), 
(dd, J=5.0,  11.4, H-15), 5.23 (t, J=3.6,  H- 

27.4 (t, C-2), 79.1 (d, C-3), 38.9 (s, C-4), 55.4 
(d, C-5), 18.5 (t, C-6), 31.1 (t. C-7), 40.1 (s, C- 
8), 47.0 (d, C-9), 37.5 (s, C-lO), 23.7 (t, C - l l ) ,  
122.5(d,C-12), 143.7(s,C-13),44.O(s,C-14), 
66.2 (d, C-15), 37.1 (t, C-16), 32.8 (s, C-17), 
49.3 (d, C-18), 46.1 (t, C-19), 30.7 (s, C-20), 
33.4 (t, C-21), 35.8 (t, C-22), 28.3 (4, C-23). 
15.7 (q, C-24), 15.7 (q, C-25), 17.0 (9. C-26), 
2 1.6 (q, C-27), 27.3 (q, C-28), 34.3 (q, C-29), 
24.1 (q, C-30). 

5 -Hydroxy-6-aetyi-2-( 1 -bydroxymetbylvinyl)-2, 
3-dibydrobenzofuran [3].-I3C nmr (50 MHz, 
CDCI,) 83.73 (d, C-2), 36.01 (t, C-3), 137.62 
(s, C-3a), 108.25 (d, C4) ,  158.32 (s, C-5), 
118.15 (s, C-6), 114.79 (d, C-7), 15 1.77 (s, C- 
7a), 181.44 (s, C-8), 26.87 (9, C-9), 108.25 (s, 
C-to), 112.93 (t, C-ll) ,  63.25 (t, C-12). 
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