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Abstract-The mvestlgation of Brrckellw pantculata resulted m the lsolatlon of a new diterpene of the labdane type It 
was Identified as 3a-angeloyloxy-2a-hydroxycatlvlc acid by chemical and spectroscopic methods. 

lNTRODUCTION 

As part of our chemical systematic study of the tribe 
Eupatorleae (Composltae) we have previously analysed 
Brrckellra secund$ora [l] We have now undertaken the 
study of the herbaceous part of Brrckelltn pantculata, 
which resulted m the lsolatlon of a new dlterpene of the 
labdane type which was shown to be 3a-angeloyloxy-2a- 
hydroxycatlvlc acid (la). Its structure was established by 
physical methods and chemical modlficatlons Durmg the 
preparation of this paper the lsolatlon of the methyl ester 
(lb) was pubhshed but the C-13 stereochemlstry was not 
assigned [2]. 
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I 2 
,a R’= RZ= H, R”=Ang 

,b R’= Me, RZ= H, R’= Ang 

,c R’= Me, R’= AC, R3= Ang 

RESULTS AND DlSCUSSION 

3a-Angeloyloxy-2a-hydroxycatlvlc acid (la), 
C25H4005, [a]o+ 11 l”, was an oily labdane type dlter- 
pene, which showed the typical IR absorption bands at 
3460-2600 cm-’ due to a hydroxyl group(s) and at 
1710 cm- ’ due to the carbonyl of an acid group 
Absorption bands at 1720, 1650 and 800 cm-’ indicated 
the presence of an c&unsaturated ester and double 
bonds 

‘Contnbutlon No. 606 of the Instltuto de Quinuca de la 

UNAM 

The presence of a one-proton broad quartet at 66 06 
(J = 7 Hz) m the ‘H NMR spectrum [3], together with 
strong mass spectral peaks at m/z 83 (C,H,O, 100 0 9”). 55 
(C,H,, 8507,) and a peak at m/z 320 [M -C,H,O,]+ 
indicated the presence of an angelate moiety m la. Further 
mass spectral peaks at m/z 182 (C,,H,,O,) and 122 
(C9H,4), which might be formed by a retro-Duels--Alder 
process, suggested that la should be a dlterpene related to 
catlvlc acid [4] 

The ‘H NMR spectrum of la (Table 1) showed the five 

methyl signals of the labdane skeleton, a vinyl one at 
6 1 88, three tertiary ones at 0 84 (3H). 0 88 (3H), 1 02 (3H) 
and a secondary one at 0 98 (3H. d, J = 7 Hz) A doublet 
of a doublet of doublets at 4.18 (J = 3,4, and 12 Hz) was 
asslgned to H-2 on a carbon bearmg a hydroxyl group, 
smce this signal was shifted downfield to 5.3 upon 
acetylatlon and the doublet at 5.02 (J = 3 Hz) to H-3 on 
the carbon bearing the ester function Finally a broad one- 
proton signal at 5 38 was assigned to the vmyl proton at 
c-7 

Concerning the stereochemlstry at C-2 and C-3, the 
large coupling constant ( J = 12 Hz) between H-2 and one 
of the H-l protons indicated that H-2 must be axial. 
Slmllarly, the small coupling constant (J = 3 Hz) of the 
H-3 doublet indicated that this proton must be equatorial. 

Confirmation of the structure and stereochemistry of 

Table 1 ‘H NMR spectral data ofcompounds la. lc. 2 and 3’ 
-____ 

lat Ici 21 3 

H-2 418ddd 53brd 54m 
H-3 502brd 506hrd 45 \ 54m 
H-7 5 38 br F 538 hr 5 537 hrs 54m 
H-16 098d 094 d O94d 095 & 
H-17 1 88 br \ 1 68 hr , I 66 s 167 br s 
H-18 102 5 1 07 5 104\ 096 5 
H-19 088 r 09 5 095 s 082 T 
H-20 OX4 s 086s 08 .\ 08s 
OMe 3 64 \ 36 \ 365, 
AC 206s _~ 
- 

*Run at 100 MHz m CDCl, with TMS as Internal standard. 

values are m ppm (6) J (Hz) la 28 = 12, lb,Z/? = 4. 2/3,38 = 3, 
13.16 = 7 

t OAng 6 06 qq. I 93 dq, 2 02 dy 
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la was achreved by preparmg the catrvrc acid methyl 
ester (4). Jones oxrdatlon of the methyl ester (lb) resulted 
m the keto-ester (2) which was reduced under 
Wolf-Krshner condrtrons and the reaction product esterr- 
fied with drazomethane to afford the drene (3) (IR 
V maxcm-l. 1740, 1650; UV R,, nm 203; [E] o+ 6 So), 
which could be formed from the reduction product by a 
base catalysed eltmmatron under the reaction condrtrons. 
The mass spectrum of 3 showed a molecular Ion peak at 
m/z 318 and a srgmficant peak at m/z 236 (22.0 “/,), due to 
the loss of C,H,, from the A-rmg by a retro-Duels-Alder 
process 

Catalytrc hydrogenation of the drene (3) gave a dlhydro 
derivative which was Identical in all aspects with an 
authentrc sample of methyl catrvate (4) prepared from a 
sample of catrvrc acid prevrously Isolated from Steura 
jalrscrencrs [5] 

EXPERIMENTAL 

Br~kellra pamculata was collected m Oaxaca m July 1980 A 

voucher specimen QulJano 51,ls on deposit at the Herbarmm of 

the Instltuto de Blologia (U N A M ), Mexico Dried leaves and 
flowers (1 5 kg) were extracted with CHCl, at room temp The 
CHCI, extract, after removmg long-chain hydrocarbons (80 g), 

was separated by CC over SI gel (300 g) usmg petrol-CHCl, and 

CHCI,-Me,CO mixtures as eluants 

3a-Angeloyloxy-2a-hydroxycatrvrc aced (la) Chromatography 

fractions eluted with CHCI,-Me&O (9 1) afforded la (5 3 g) 
as an 011 [a],, fll 1” (CHCl,, c 0915) UVI,!$Hnm (E) 
215 (7313) IR E.&;crn- I 345&2600, 1720, 1710, 1650, 800. 
MS m/z 420[M]+, 402[M-H,O]+, 320[M-C5H802]+, 

83 [C,H,O] + (100). 55 [C,H,] + 
Acetate (lc) A soln of 100 mg lb m 1 ml Ac,O and 0 5 ml 

pyrldme was allowed to stand at room temp The reaction was 

momtored by TLC and when completed, excess Ac,O and 

pyrldme were removed under vacuum and the resultant residue 
purified by TLC yleldmg the acetate (lc) (%mg) as an 011 
IR vfilm maxcm- ’ 1735, 1730, 1715, 1640 UVI$)Hnm (E) 

209 (14167) MS m/z 476 [Ml+, 417 [M -CZHJOZ]+, 376 [M 

-C5H802J+, 316 [M-C,H,O,-C,H,O,]+, 83 [C,H,O]+ 

(100). 
Oxtdatton of lb Jones oxrdatron of lb (600mg) afforded 

the only keto-ester (2) (520mg) [a]? + 12 5” (CHCI,, 

c 0 47) uv 1 ga;” nm (8) 213 (10472) IR v,&cm~’ 1735,1730, 

1650, 1380, 1370 MS m/z 432 [Ml+, 332 [M -C,HsO,]‘, 83 

[C,H,O] +, 55 [C,H,] + 
Wolf-Klshner reductron of 2 A 120 mg sample of 2 was heated 

for 2 hr with ethylene glycol(3 ml), KOH (50 mg) and hydrazme 

hydrochloride (30 mg) m a sealed tube at 180-200” After coohng, 

Hz0 was added and the product extracted with CHCI, The 
mixture was methylated with CH,N, to give 8 mg of the dlene (3) 

[alD+68” (CHCI,, ~027) UViEEnm (E) 203 (4505) 

IR vzgcrn- ’ 1740, 1665 MS m/z 318 [Ml+, 303 [M-Me]+, 
236[M-C,H,,]+, 189[M-C,H,,O,]+. 107[C,H,,]+ 

(100) 
Hydrogenation of 3. Catalytic hydrogenation of 3 (20 mg) m 

EtOAc usmg PtO, as catalyst gave, after TLC purlficatlon, a 

dlhydro derlvatlve which was ldentlfied as methyl catlvate (4) (IR, 

‘H NMR, MS), [xl0 - 8 6” ICHCI,, < 0 23) (ht - 7 5’ 161) 
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