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Abatnet-Beaides apigcnin ‘J-O-glucoside, a new acylated l&one has been identified in Echinops echinatus as apigenin 
7-0-~-~(4”-cis-pcouyl~~~e from spectral and chemical analysis. 

Echinops echinarus L. (syn. M. compiwc, voucher 
spaimen deposited at the CIMAP Herbarium) is a 
pubescent annual plant which is distributed throughout 
India, ascending to 1700 m on the hills. The plant was 
collected from Kurukshetra, India. It is traditionally used 
as nerve tonic in hoarse cough, hysteria and ophthalmia 
Cl]. Earlier work on E. echinutus led to the isolation of 
triterpenoids [2]. 

We report here isolation and characterixation of two 
0-glycosylllavones from the aerial parts of E. echbwtw 
including one new compound. Compound 1, isolated 
from the alcoholic extract through fraaionation with 
chlorofotm, has been found to be apigenin 7-O-ghzcoside 
by spectral and chemical analysis [3]. 

Compound 2, isolated from cthanolic extract through 
n-butanol extraction, appeared as a violet spot on chro- 
matograms under UV light and UV spectral data in- 
dicated an apigenin glycosidic structure [4]. Whereas the 
UV spectrum of 1 showed two bands at 1,271 (Band II) 
and 233 (Band I) nm of nearly equal intensity, Band I 
(316 nm) was much higher than Band II (267 nm) in the 
UV spectrum of 2, suggesting the presence of an ad- 
ditional chromophore [S]. Also the IR band at 1702 cm-’ 
showed the pmsence of an ester moiety. However, the 
usual diagnostic reagents disclosed the presence of a 7-O- 
substituted apigenin structure with free S-and 4’-hydroxyl 
groups r41. 

On acid hydrolysis, 2 gave ~glucose and apigenin 
(UV, ‘H NMR and MS data). On mild alkaline 
hydrolysis, 2 afforded 1 indicating the acylation in the 
glycosidic part of the molecule. FD-MS showed the mol- 
ecular ion peak at 578 correqonding to the presence of 
an ion [M+NaJ’ at 601. The peak at m/z 414 
[M - HOC,H,-CH=CH-COOH]’ cor&med the pre- 
sence of a hyd~xy~n~oyl moiety attached to the 7-0- 
hexosyl residue of apigenin 7-O-glucoside. 

The ‘H NMR spectrum of 2 showed all protons 
characteristic of the molecule (see Experimental) and the 
appearance of the olefinic protons (Hsand H-/3) at 6.10 
and 6.91 (J = 11 Hz each) respectively suggested the 
presence of cf.%p-coumaroyl moiety [6] (for trant-p 
coumaro~l moiety, J = 16 Hx [‘?I). 

The ’ C NMR sign& for the carbon atoms of the 

ftavanoid nuclei of 1 and 2 and the c&p-coumaroyl 
moiety of 2 respectively (see Experimental) are in con- 
formity with the formulations outlined above. The chemi- 
cal shifts for glucose carbons in 1 and 2 (Table 1) indicated 
its /I-pyranose form by comparison with the “C NMR of 
methyl+tbglucopyranoside [B]. 

Also in the ‘H NMR spectrum of 2, the anomeric 
proton (H-l”) at 65.2 (J = 8 Hz) showed the pres- 
ence of a fi-glucosyl moiety. In 2, the resonant assigned 
to the 0-glucosyl carbons arc indicative of the cinna- 
moylation at position C-4 because of the upfield shift of 
C-S and C-3 by 62.55 and 2.60 and downfield shift of 
C-4 by 61.40 respectively [9, lo]. Apigenin 7-O-(4”- 
~~oyl~u~~de has been reported [7] and the IR 
spectra of 2 and the authentic sample were found to be 
nonsuperimposable. Also the UV and ‘H NMR data of 2 
dilTercd from those of an authentic sample [7]. Thus the 
structure of 2 was confumed as apigenin 7-O-j?-tW-ci.s- 
pcoumaroyl)glucopyranoside. As the tronr is more stable 
than the cis, it is a unique addition to the known acylated 
5vone gIycosidc of biogenetic importance. 

EXPERIMENTAL 

NMR: Varian fl-80A, 6 valuer; solvent DMSOd,; mp 
uncorr.. FD-MS on a JEOL JMS-01 SG-2; silica gel BDH Indis. 

Exrractioe. Fresh aerial parts of E. cc- (I.5 kg) were 
extracted with 90 % EtOH (7 x 15 1.). After conen under rai. pres. 
and filtration, the residue wax diluted with MO ml of H,O and 
extracted with hexane, CHCl, and n-BuOH suaxssively. 

lsoltiion. A crude yellow solid was scparakd on addition of 
MeOH-Me,CO to the n-BuOH extmct and MI further washed 
rcpmtcdly by Mc#IO, followed by MeOH. Thus the rcaidue 
obtained wns chromatographed over a column of S&I ~1 using 
iso-PrOH-CHCl, of increasing pola&ies. The residue obtained 
from the 35 % iso-PrOH<HC$ was fur&r purified from hot 
McOH and finally by prep. TLC in EtOAc-Me@ (4:l) to 
afford the pure compound 2 (50 mg). The concn of n-BuOH 
washing on chromatography over silica gel afforded from 25 % 
MeOH-CHCl, a yellow compound which was further purified 
by prep. TLC (silks &, McOHXHCl,. 1:3) to yield the 
homogcnums compound 1 (30 mgl. 

A&e& 7-O-j%r)gbcoskfe (1). Mp 209”; TLC (silia 
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Tabk I. Chemical shift data for sugars in the “C NMR of 1 and 2 

Compound C-l” c-2’ c-3” C-4” c-5’ Cd” 
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1 99.90 73.20 77.20 69.60 76.40 60.70 
2 99.90 73.20 74.80 71.00 73.85 60.60 

Chemical shiRs in 6 (ppm); solvent DMSOd, 39.5. 

ed): R, 0.65 (EtOAcMcGH-H1O. 63: 12:9), 0.70 
(EtOAo-Me,CC&AcOH. 55:50:23; UV 1z”nm: 268, 333; 
“CNMR (DMSDd& 182.2 (C-4) 164.6 (C-2), 163.10 (C-7). 
162.0 (C-5), 161.4 (C-4’), 157.2 (C-9). 129.01 (C-2,.6’), 120.9 (C-l’), 
116.2 (C-3’. 5’), 105.3 (C-lo), 102.9 (C-3), 99.50 (C-6). 94.9 (C-8); 
for sugar carbon rwo~yocg sa Tabk 1. On hydrolysis it 
afTor&d rpigenin and ~gluco.u. 

Apigmln 7_0-~-*(4’&pexonar oyf)glucopyrunosldc (2). 
Found C 62.1; H 5.41% Cz,H,,OI. requirea C. 62.3; H, 5.48%; 
mp 248” (deck TLC (silica gel): 0.85 (EtOAc-MeOH-H,O. 
63: 12:9), 0.70 (EtOAc-Me,CC&AcOH. 70:30: 1). 0.81 
(EtOAo-Mc,CO. 4:l); (cellular), 0.25 (30% AcOHk 
UV A=” nm: 226. 268. 316; +AlCl, 226. 276, 298. 323, 
383; + AlCl, + HCI 276. 275.297.323, 385; + NaOMc 242 ah, 
298 sh, 273. 375; +&OAc 268, 376; +NaOAc+H,BG,, 
268, 375; IRvEan- I: 3700-3040 (OH). 1702 (csta c-0) 
1656 (>C&), 1600. 1510, 1495 (arommtic), 1445, 1240. 1170, 
SW, ‘H NMR (DMSOd,): 67.95 (ZH, d, J = 10 Hz. H-2’. 
6’), 6.91 (1H. d, I = 11.0 Hz. H-/Q 7.50 (2H. d. J = 10 Hz, 
H-2’” and 6”). 6.65-7.15 (6H, m, Hb, 8. 3’. 5’. 3-. 5-A 6.5 (1H. 
s. H-3), 6.10 (1H. d, I= ll.OHs Hs), 5.2 (IH, d, 5=8Ha 

H-l’) 4.6-4.95 (m); “CNMR (DMSO-d,): 6182.20 (CA), 
166.2 (CX), p-&u), 164.6 (C-2), 163.15 (C-n 161.20 (C-S), 
161.12 (Cd), 160.20 (C-4”), 157.10 (C-9). 145.25 (C-n 130.4 (C- 
2-, 6”). 128.9 (C-2’. 6’), 125.15 (C-l-), 121.05 (C-l’). 
115.80/l 15.90 (C-3’. 5’and C-3”. 5-A 114.20 (C-u), 105.25 (C-IO), 
103.08 (C-3), 99.80 (C-6). 95.08 (C-g), for sugar carbon resonances 
see Table 1 (carbon numbers bearing the superscript * are of cis- 
pexunaroyl moiety) 

Acid hydrolysj.s. Compound 2 was dissolved in McGH-4N 
HCl(1:l)andhatedat 100”for2hr.Aftarcpeataicvapnofthe 
solrmf the pptd residue was filteral off and puritkd by prep. 
TLC on silica gel in McOH-CHQ, (1:4) to afford l pigcnin. The 
sugrin~.phi#~concd~runonPCgivingglucosc(~ 
PC) (n-BuOH_WridinbH,O, 6:4:3. n-BuOH-AcGH-H1O, 
4:1:5). 

Alka/ine hydrolysis. Compound 2 wan dissolved in MeGH-4 N 
KOH (I : 1) and kft in a cloaca &k for 2 hr at room temp. After 

ridifiationwith4MHQ~mpncodrp~undarrd.~.. 
thcresiduc~cx~withEtOAc~n_BuOH.Tben-&IOH 
extract showed tbc same UV, “C NMR data and chromato- 
graphic bchaviour as 1. 
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