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Abstract—The aqueous extract of the leaves of Cynara sibthorpiana afforded a terpenoid alcohol vomifoliol
(= blumenol A) and three guaianolide sesquiterpene lactones, namely the cytotoxic zaluzanin-C, solstitalin and a new

guaianolide named as sibthorpine

Cynara sibthorpiana Boiss & Helder 1s a wild plant
indigenous to Egypt [1] Up to the present time nothing
has been reported about the chemistry of this species
Meanwhile the medicinal effect of Cynara scolymus on
lver and kidney functions [2] has attracted the attention
of various workers Cynarin [ 3], cynarolide [4], cynaro-
picrin [S], groshemin {6] and dehydrocynaropicrin [7]
are the mam 1solated compounds from Cynara species
The aqueous extract of the leaves of Cynara sibthorbiana
afforded a terpene alcohol and three guaianohides

The guaianolide 1, was 1dentified as zaluzanin C [8, 9]
and the terpene alcohol 2, as vomifoliol (= blumenol A)
[10-16] through the comparison of therr 'HNMR
spectra with those of authentic materials Zaluzanin C was
previously 1solated from different Zaluzama species [8, 9]
and 1t has a tumor-inhibitory activity against the P-388
lymphocytic leukemia [8, 9] Vomifoliol was previously
1solated from several plants [ 10-16] However, this 1s the
first report of the 1solation of this compound from a
Cynara species The ethyl acetate extract of the aqueous
extract was chromatographed over a silica gel column
The 5%, methanol in chloroform fraction appeared as a
single spot in different TLC systems, but *HNMR
measurements mdicated a mixture of two 1somers 3and 4
Therefore the whole fraction was acetylated The
'HNMR spectrum of the acetyl denvative proved the
presence of two 1somers The acetylated mixture was
rechromatographed by preparative TLC to afford com-
pounds Sand 6 Com?ound § was 1dentified as solstitalin
diacetate through 1ts ‘H NMR spectrum and by compar-
ng 1t with that of authentic matenal [17, 18]

Compound 6 1s a diacetate derivative of a new
guaianolide, and had [M]* at m/z at 364 1522 indicating
the empirical formula C,H,,0, Comparing the
!H NMR spectra of the new compound and solstitalin we
found that the stereochemustry at C-3 1s different 1n the
two compounds The 'HNMR spectrum of solstitalin
showed clearly the geminal coupling between the meth-
ylenic protons (H-15a and H-15b) and the H-3a (J
= 2 Hz), while this coupling 1s absent 1n the case of the
new compound In addition the spectra of the new
compound showed a paramagnetic shift of H-38 (J
= 12 Hz), H-15a (J = 7 Hz) and H-15b (J = 10 Hz) At
the same time the C-3 acetate exhibited a diamagnetic shaft

(J =45Hz) All of the above data indicated that the
stereochemustry at C-3 i1s different in the two lactones The
new compound 1s the 3a-hydroxy epmmer of solstitahin
which 1s named sibthorpn

EXPERIMENTAL

The fresh leaves (1 kg) of Cynara sibthorpiana collected near
Alexandna were minced and macerated with boiling water (21)
for 1 hr The aq extract was filtered and extracted successively
with CHCIl, (61) and EtOAc (61)

The CHCI; extract (600 mg) was chromatographed on a silica
gel column (30 g, 3 x 50 cm) with elution by CHCl,, 1 %,2 % and
39 MeOH in CHCI, (500 ml of each) The 3 % MeOH in CHCl,
fraction was further fractionated by preparative TLC (silica gel,
Et,O-petrol, 1 1) affording zaluzanin-C (1) [8, 9] as a crystalline
compound mp 93-95° (it mp 95-96°) and vomifoliol (2)
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Table 1 'H NMR spectral data of compounds Sand 6 (400 MHz, CDCl; and TMS as
internal standards)

H-1 29 (overlapped with H-5)
H-2a 2 5 (overlapped with H-7) dddd
H-28 18dddd

H-3 5551t

H-5 29 (overlapped with H-1)
H-6 41

H-7 2 55m (overlapped with H-2)
H-8« 225dddd

H-88 1425dddd

H-% 2591

H-98 198ddd

H-13 4354

H-1¥ 408d

H-14 4955

H-14 4925

H-15 541

H-15' 531

11-OH 32155

3-Ac 211s

13-Ac 208s

3065 (overlapped with H-5)
224dddd

196 (overlapped with H-98)
567t

3065 (overlapped with H-1)
40t

25did

215m

1345dd

2591

198 (overlapped with H-2)
4324

4085d

49455

480s

548d

541d

3225s

2065s
208s

J (Hz), compound 6 1, 20 =2a,30=75,1,2=16,1,5=9, 28, 3a =85, 2a,
3u=78x=8ax%  =453015=30,15=15,15=2,56=6,7 = 10,7, 88 = 8a,
98 = 88,92 =13, 13' = 12, 88,98 = 40, 20, 28 = 8o, 88 =92, 98 = 125

(= blumenol A) [10-15] as a crystalline compound mp 114° (it
mp 115°)

The EtOAc extract was freed from solvent and extracted with
CHCl; (300 ml), the CHCl; extract (1 g) was chromatographed
on a silica gel column (50 g, 3 x 80 cm) with elution by CHCI,
(600 ml), 3%, and 5%, MeOH 1n CHCI; (500 ml each) The 59,
MeOH 1 CHCI, fraction was acetylated using the standard
procedure and after evaporation rechromatographed by pre-
parative TLC (silica gel, Et,O—petrol, 1 1, two developments)
affording §, colorless o1l (R, 041) and compound 6, colorless o1l
(R;052), MSm/z (rel int) 364 1522[M]* (C,oH,,0-) (8 0), 322
(M-C;H,0]* (57), 304 [M—AcOH]* (100), 280 [322
—C,H,0]* (14),244[304 — AcOH] * (14 0),226 [244 —H,0]*
(150), 216 [244 —CO]* (22), 198 [226 —CO and 216 — H,0]*,
175 (68), 159 (39) and 157 (100),

589 578 546 436nm
+141 +153 +165 +270

(CHCl;3, ¢ 017)

[a] fe0 =

REFERENCES

1 Tackholm, V (1974) Students Flora of Egypt, p 536 Cairo
University Press

2 Solman, G (1962) Egypt Pharm Bull XLIV 4,19

3 Pamzzi and Scarpati, M (1954) Nature 174, 1062

4 Drozdz, B (1968) Diss Pharm Pharmacol 20, 217

-}

10

11
12

13

14

15

16

17
18

Suchy, M, Herout, V and Sorm, F (1960) Coll Czech Chem
Commun 28, 507

Suchy, M, Herout, V and Sorm, F (1960) Coll Czech Chem
Commun 28, 2717

Samek, Z and Holub, M (1971) Tetrahedron Letters 4775
Jolad, S, Wiedhopf and Cole, J (1974) J Pharm Sct 63,
1321

Dominguez, X, Marroquin, J and Cardenas, E (1975)
Planta Med 28, 89

Bhakuni, D, Josh, P, Uprety, H and Kapi, R (1974)
Phytochenustry 13, 2541

Pousset,J L and Poisson,J (1969)Tetrahedron Letters 1173
Stuart, K L and Wood-Ming, R (1975) Phytochemstry 14,
594

Galebraith, M N and Horn, D (1972) J Chem Soc Chem
Commun 113

Galebraith, M N and Horn, D (1973) J Chem Soc Chem
Commun 566

Wess, G, Koreeda, M and Nakanishi, K (1973) J Chem
Soc Chem Commun 565

Achenbach, H, Waibel, R, Raffelsberger, B and Addae-
Mensah, I (1981) Phytochemustry 20, 1597

Zarghami, N and Heinz, D (1969) Chem Ind 1556
Thiessen, W, Hope, H, Zarghami, N, Heinz, D, Deuel, P
and Hahn, E (1969) Chem Ind 460




