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Abstract—Cynaropicrin and 11,13-dihydrodesacylcynaropicrin were isolated from Tricholepis glaberrima.

INTRODUCTION NMR spectrum. This was very similar to that of 1a
Tricholepis  (tribe  Carduineae, subtribe Cen- except for (a) the replacement of the typical narrowly
taureinae) [1] is a relatively small genus of India and  split doublets of H- l3a, bof 1aaté 6.20 and 5.60 by a

adjacent Afghanistan. Knowledge of its chemistry
appears to be limited to Tricholepis glaberrima DC .,

in whose petrol extract various plant sterols, triter-

penes, alkanes, alkanols and quercetin-3-rutinoside
hava heaen idantifiad [7_51

We now report on the
nave been dentufied i),

We now report on the
isolation of the sesquiterpene lactones cynaropicrin
(1a) and 11,13-dihydrodesacylcynaropicrin (2a) from

the CHC(C1, extract of the aerial narts of this specie
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RESULTS AND DISCUSSION

methyl doublet at § 1.42, and (b) the absence of the

clonalq of the h\/(‘lrnv\lmpthﬂcroyl ester side-chain of
la and upfield shift of the H-8 multiplet from & 5.12
to 3.78. Acetylation of 2a to 2b resulted in the intro-
of orouns and the

o1 groups

paramagnetic shifts of the H-3 and the H-8 signals.
The coupling constants for 1a, 2a and 2b were essen-

tiallv identical thug Ipnrhnry to the stereachemicstry at
tially igeniicai, thus ieading ¢ (e sicreochemisiry at

C-1, C-3, and C-5 to C-8 shown in formula 2a. The
stereochemistry at C-11 appeared to be « because of
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Tha lace nolar nancrvuctallina lartans canctitnant of the value of J (10 H2). A crystalline subst
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T. glaberrima was identified as cynaropicrin (1a) [6 7] 136-137°, [a]® 72 8°, to which this stereochemistry
by comparison of its IR and '"H NMR spectra with  has been assigned was obtained [9] by hydrolysis of
thaca af anthanticr 1a and hy huvdralveie (MaYHI_ cunaraniorin (1a) and analaninag tn Th fallawwad iy
lllUO\r wlL auulvuu\' la alu v 11 UlUl]DlO Uivivwrie b_yllal\}l.)l\allll \ia) aiu ll) aualusubs LU Ay 1uUkluyywoLu Uy

K,COs;) to the known crystalline compound 3a [8]. NaBH, reduction of the conjugated methylene group.

A more polar lactone, C;sH,004, [a]p +79.1°, was To conﬁrm the identity of our material which was
<hawn tn han tha Aial Yo ko amalycia Ar te YTONALY o lu AAAAAAAAAAAAAAAA ¢ad Aol

DllUWll v v lllC {Qi01 «a Uy allatysid Ul I L7u~ivills X1 3cuuauuu wco lecdlCU lllC uyulUlyblb Ul ld dllu llh

subsequent reduction with NaBH,. The product
remained non- crystalline and was identical in all res-
pects \vau\ ux, T LL, MS) with 2a obtained UIICLuy
from the plant.
EXPERIMENTAL
Isolation of lactones. Aerial parts (1kg) of T. glaberrima
collected in the Dehradoon Hills of Uttar Pradesh, India, on
4 Feb. 1979 were extracted with CHCI; for 8 hr. Evaporation
of the solvent at reduced pressure yielded 12.0 g of residue
which was dissolved in 500 ml 10% aq. MeOH and left
overnight. After removal of insolubie materiai, the soin was
washed with petrol (bp 60-80°) until the washings were
almost colourless. Most of the MeOH was removed at
reduced pressure, the residue was extracted with CHCI,
(6 x 200 ml), the washed and dried extract was evaporated at
reduced pressure, and the residue was chromatographed
over 300 g Si gel, 200-ml fractions being collected as follows:
Fractions 1-3 (C¢Hg), 47 (CiH~EtOAc 9:1), 8-13 (CcHg-

EtOAc, 4:1), 13-15 (CHEtOAc, 1:1), 16-20 (CHe
3q R=H EtOAc, 1:2), 21-25 (C(H-EtOAc, 1:9), 26-30 (EtOAc, 31-
3b R=Ac 40 (EtOAc-MeOH. 49:1) and 41-50 (EtOAc-MeOH, 9: 1).
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Fractions 32-35 showed a single spot on TLC (CHe
EtOAc, 1:1) and were combined to give 3 g cynaropicrin
(1a) as a gum. IR »fi™ cm™: 3450, 1770, 1715; '"H NMR
(270 MHz, CDCl;, not spin decoupled, probable assign-
ments): & 2.98 (m, H-1), 2.22 [dd, J =13, 7Hz H-2a}], 1.73
(ddd, J = 13,11,7 Hz, H-2b), 4.50 [¢t(br), J =7 Hz, H-3], 2.82
[t(br),J = 10.5 Hz, H-5],4.25(dd,J = 10.5,9 Hz, H-6),3.18 (m,
H-7), 5.12 (dt, 9, 4.5 Hz, H-8), 2.70 (dd, 15,4.5Hz, H-9a),
2.38 (dd, J = 15, 4Hz, H-9b), 6.70 (d, J =3 Hz) and 5.60 (d,
J=3Hz, H-13), 5.14 (br) and 4.93 (br, H-14), 5.48 (1) and
5.35 (¢, J =1Hz, H-15), 437 (2p, H-3'), 6.36 (br) and 5.96
(br, H-4"); MS m/z: 346 [M]*, 262, 244 and 226. IR and 'H
NMR spectra identical with those of authentic cynaropicrin.
Hydrolysis of 50 mg of 1a in 10ml MeOH with 100 mg
K,CO; in 2 ml of H,O at room temp. (N, atmosphere) for
4 hr, acidification with HOAc, extraction with CHCl; and
evaporation of the washed and dried extract furnished 25 mg
3a, mp 156-157° (lit. mp 156-157° (8]). IR »f™ cm™': 3500,
1765 and 1640; '"H NMR (270 MHz, CDCly): § 2.93 (m, H-1),
2.25 (m, H-2a), 1.75 (m, H-2b), 4.53 [t(br), J =7 Hz, H-3],
2.80 [¢(br), J = 10 Hz, H-5], 4.13 (¢, J = 10 Hz, H-6), 2.78 (m,
H-7), 3.69 (ddd, H-8), 2.68 (dd, J =15, 4.5Hz, H-9a), 2.25
(m, H-9b), 2.78 (m, H-11), 3.34 (dd, partly obscured) and 3.80
(dd, J = 10,3 Hz, H-13), 5.08 (br) and 5.03 (br, H-14), 5.38 (¢)
and 5.33 (¢, J = 1 Hz, H-15), 3.34 (OMe); MS m/z: 294 [M]*,
276, 263, 258 and 214. Acetylation of 20mg 3a (Ac,0-
pyridine, 12 hr, room temp.) yielded 25 mg non-crystalline
gave 20 mg 3b which remained non-crystalline and had IR
pim cm~': 1770, 1735 and 1650; '"H NMR (270 MHz, CDCl,): &
290 (m, H-1), 2.20 (m, H-2a), 2.80 (m, H-5), 4.06 (t, J =
10 Hz, H-6), 2.80 (m, H-7), 4.91 (m, H-8), 2.80 (m, H-9a), 2.47
(m, H-9b), 2.58 (dt, J = 10.5,2Hz, H-11), 3.80 (dd) and 3.51
(dd, J = 10, 3 Hz, H-13), 5.09 (br) and 5.00 (br, H-14), 5.43 (¢)
and 5.29 (t, J = 1 Hz, H-15), 3.37 (OMe), 2.09 (two Ac); MS
miz: 378 [M]*, 336, 318, 305, 294, 280, 258 and 213.

Fractions 42-45 showed a single spot on TLC and were
combined to give 105 mg of a semicrystalline gum (2a) mp
[a)% +79.1° (MeOH; ¢ 1.17b) (lit. mp 136-137°, [al} 72.8°
(MeOH; ¢ 1.34) [9] IR »®" cm™': 3500, 1700 and 1600; 'H
NMR (270 MHz, CDCly): & 5.41 (¢) and 5.32 (¢, J=1Hz,
H-15), 5.11 (br) and 5.00 (br) (H-14), 4.55 [d(br), J =8 Hz,
H-3], 4.07 (¢, J =10Hz, H-6), 3.78 (¢, J =4.5, 9Hz, H-8),
2.92 (m, H-1), 2.85 (m, H-5), 2.72 (dd, J = 14,5 Hz, H-9a),
2.58 (m, H-11), 2.21 (dd, J=14,7Hz, H9b), partially
superimposed on 2.25 (m, H-2a), 2.0 (quint, J = 10Hz, H-7),
1.77 (m, H-2b), 1.42 (d, 3p, J =7 Hz, H-13); MS m/z: 264
[M]*, 246 and 228. (Calculated for C;sH,,04: MW, 264.1361.
Found: MW (MS), 264.1352.) Acetylation of 25 mg (Ac,0-
Pyridine, 12 hr, room temp.) yielded 25 mg non-crystalline
2b. IR v™ cm~': 1770, 1735 and 1600; 'H NMR: & 5.44 (1)
and 5.31 (¢, H-15), 5.31 (br) and 5.07 (br, H-14), 5.54 [t(br),
J=8Hz, H-3], 492 (dt, J=4.5,9Hz, H-8), 405 (t, J=
10Hz, H-6), 2.95 (m, H-1), 2.85 [t(br), J = 9.5 Hz, H-5], 2.75
(dd, J = 14, 5 Hz, H-9a), 2.48 (m, 2p, H-97 and H-11), 2.2 (m,
H-9b and H-2a), 2.12 and 2.11 (3p each, Ac), 1.81 (m, H-2b),

1.31(d, 3p, J =7 Hz, H-13); MS m/z: 306 [M]*, 264, 246 and
228.

Conversion of 1a to 2a. A soln of 40mg 1a in 10 ml
ethylene glycol and 10 ml of 20% aq. KOH was stirred (N,
atmosphere) for 6 hr at which TLC indicated complete dis-
appearance of starting material. Acidification with HOAc,
extraction with EtOAc, evaporation of the washed and dried
extract followed by prep. TLC (C¢H~EtOACc, 1: 1) yielded
20 mg 1b as a gum which could not be induced to crystallize.
MS m/z: 262 [M]*, 244 and 226. As the substance was
relatively insoluble in CHCI,, it was converted (Ac,0-pyri-
dine, overnight) into the diacetate 1c¢ whose IR and NMR
spectra corresponded to those recorded for lc in the lit-
erature [8], MS m/z: 346 [M]*, 304 and 262. A soln of 25 mg
1b in 20 ml of MeOH was cooled to 0° and stirred with 150 mg
NaBH, for 10 min, acidified with HOAc and extracted with
EtOAc. The washed and dried extract was evaporated;
purification of the residue by prep. TLC yielded 20 mg of a
gum which was identical in all respects (TLC, IR, NMR, MS)
with 2a from the plant.
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