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hSTRACT.-h1osta-9( 11),24dien-3B-y1 acetate was isolated from Lerrzea cartbamoides. 
The structural assignments were mainly based on spectral evidence ('H and I3C nmr, nOe dif- 
ference, and homonuclear and heteronuclear COSY). We recommend the trivial name parkeyl 
acetate. The isolation of this compound from L.  carthamoides represents the first report regarding 
its occurrence among higher plants. 

L.eazeu cartbamoih DC. [syn.: 
Rbaponticum cartbamoides (Willd.) Iljin) 
(Compositae) has been used extensively 
in traditional and official medicine in 
Siberia as a natural stimulant and robo- 
rant (1). A wide range of compounds have 
been reported including flavanoids 
(2,3), thiophene (4,5), saponins (6-8), 
ecdysteroids (9-1 1) and an ill-defined 
triterpenoid (12). In this communica- 
tion we wish to report the isolation of 
lanosta-9( 11),24-dien-3P-yl acetate 
(parkeyl acetate) El]. It is the first isola- 
tion of this compound from higher 
plants, although the synthesis of parkeyl 
acetate [l) has been described at least 
twice (13,14). With the exception of 
one report (15) concerning the isolation 
of the corresponding alcohol, parkeol 
121, from shea-nut fat, there does not ap- 
pear to be any information available 

about the isolation of such a triterpenoid 
from higher plants. 

Compound 1 was analyzed for 
C32HSZ02 (EM)+ 468). The band in the 
ir spectrum at 1740 cm-' coupled with 
the hydrolysis of 1 to the corresponding 
alcohol 2 indicated the presence of an 
acetate group. All physico-chemical and 
spectral data of the triterpenoid alcohol 
2 are in close agreement with those pub- 
lished (14) (see Experimental). 

The structural assignment is based on 
a comparison of the l3C-nmr data of par- 
key1 methyl ether (16). Further confir- 
mation was obtained from nOe differ- 
ence spectra. Irradiation of the olefinic 
proton induced intensity enhancements 
of the signals of H-la,  H - l P ,  and one of 
the H-12. Thus it is clear that the dou- 
ble bond is between H-9 and H- 1 1. The 
position of the second double bond (C- 
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24K-25) was proven by H H  COSY cross 
peaks indicating allylic couplings be- 
tween H-24 and H-26 as well as H-24 
and H-27. Hydrolysis of parkeyl acetate 
afforded the corresponding alcohol par- 
keol . 

Grimshaw et al. (12) have described 
the isolation of two poorly characterized 
triterpenoids from the same botanical 
source which they regarded as new 
triterpenoids (carthamenol and cartha- 
menyl acetate). Our 'H-nmr and the 
physico-chemical data are in close agree- 
ment with the fragmentary information 
published by these authors (12). There- 
fore, it is reasonable to suggest that their 
carthamenyl acetate is identical with 
parkeyl acetate. Based on the above evi- 
dence we recommend the use of parkeol 
and parkeyl acetate instead of cartha- 
menol and carthamenyl acetate, respec- 
tively, to name the aforementioned com- 
pounds. 

EXPERIMENTAL 
The plant material originated from a large- 

scale cultivation at the University of Horticul- 
ture, Budapest, Hungary. A voucher specimen is 
deposited at the Department of Pharmacognosy, 
University Medical School, Szeged, Hungary. 
Two-year-old roots were collected in September. 
The dried pulverized root (3.2 kg) was extracted 
at room temperature with MeOH (50 liters). The 
solution was evaporated under reduced pressure. 
The filtered solution (300 g) was extracted with 

evaporated under reduced pressure to give an oil- 
like residue (58 g). The oil residue was 
chromatographed over a silica column (Kieselgel 
40) and eluted with a petroleum ethedEtOAc 
gradient. Fractions were monitored by tlc 
(Kieselgel60 F254, Merck). Fractions eluted with 
petroleum ether-EtOAc (94:6) were evaporated, 
and the residue was crystallized from Me,CO to 
give 1.75 g of parkeyl acetate as colorless plates. 
The mp of 160-162' is in good agreement with 
reported values: 159.5-160' (13) and 161-162' 
(14); ir (KBr) 2970, 1740 (C=O), 1377, 1240 
cm-'. The mass spectrum was in satistictory 
agreement with literature data (14). The '3C-nmr 
spectrum was assigned using literature data of 
parked methyl ether (16), and the 'H signal as- 
signment is based on a 'H,13C hetero-correlated 
2D nmr experiment. In two cases (C-12 vs. C-22 
and C-26 vs. C-27) the assignment given in the 
literature (16) had to be reversed. 

C & j  (10 x 500 ml). The C6H6 extract Was 

All n m r  spectra were recorded in CDCI, solu- 
tion using a Bruker AM400 spectrometer at 
400.1 MHz ('H) or 100.6 MHz (13C). Solvent 
peaks were taken as internal reference; for 'H, 
CHCI,, 6=7.24  and for 13C, central peak of 
CDCI,, 6=77.0.  For the multipulse experi- 
ments (nOe difference, DEPT, HH COSY and 
HCCOSY), standard Bruker sohare was em- 

13C chemical shifts (6, in CDCI,, relative to 
the solvent peak with 6 = 77.0): 170.9 (acetate 

ployed. 

C=O), 148.1 (C-9), 130.9 (C-25), 125.2 (C- 
24), 115.2 (C-11), 80.9 (C-3), 52.6(C-5), 50.9 
(C-17), 47.0 (C-14). 44.3 (C-13), 41.7 (C-8), 
39.2 (C-IO), 38.0 (C-4), 37.1 (C-22), 36.4 (C- 
12), 35.9 (C-20), 35.8 (C-l), 33.9 (C-15), 28.2 
(C-29), 28.0 (C-7 and C-16), 25.7 (C-27), 24.9 
(C-23), 24.2 (C-2), 22.3 (C-19), 21.3 (acetate 
Me), 21.2 (C-6), 18.5 (C-28), 18.3 (C-21), 17.6 

'H chemical shifts (6, in CDCI,, relative to 
CHCI, with 6=7.24):  5.21 (H-l l ) ,  5.08 (H- 
24), 4.46 (H-3), 2.14 (H-8), 2.03 (acetate), 

( H - ~ u ) ,  1.75 (H-16), 1.68 (H-27), 1.67 (H- 

(H-17), 1.59 (H-26), 1.56 (H-la), 1.54 (H- 

1.35-1.3 (2 H-15), 1.28 ( H - ~ u ) ,  1.06 (H-19), 
1.04 (H-121, 0.96 (H-Sa, dd,]= 11.8 and 2.5 

0.73 (H-28) and 0.63 (H-18). The stereochemi- 
cal assignments of most of the diastemtopic pro- 
tons within methylene groups of the tetracyclic 
framework are based on nOe difference experi- 
ments (irradiations on H-3, H-11, H-18, H-28, 
and H-29). Those of the remaining ones and 
within the side chain could not be achieved by our 
homo- and heteronuclear COSY experiments. 

(C-26), 16.8 (C-30), and 14.4 (C-18). 

2.05-2.00 (2 H-23), 1.9-1.85 (2 H-22), 1.76 

2P), 1.65 (H-~u) ,  1.64 (H-7P and H-16), 1.62 

6P), 1.43 (H-IP), 1.40 (H-12), 1.38 (H-20), 

Hz), 0.89 (H-21), 0.88 (H-30), 0.85 (H-29), 

HYDROLYSIS OF COMPOUND 1 . r O m -  
pound 1 (30 mg) was refluxed in EtOH (5 ml) 
containing 5% KOH, the solution was diluted 
with H 2 0 ,  and the corresponding alcohol, par- 
keol[2], was extracted with CH,CI,. Compound 
2 was crystallized from MeOH as needles: mp 
150-152'; ir (KBr) 3300 (OH), 2950, 1400, 
1290 cm-'. Analyzed for C3,,",,0 [w+ 426; 
the fragmentation pattern in the mass spectrum 
was consistent with published data (14). The 'H- 
nmr spectrum of 2 was very similar to that of 1 
except for peacS at 6=3.20  (H-3), 0.9710.80 
(H-29/H-30), and the missing Ac signal. 
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