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Abstract: A new phendic glucaside gdlate, naned 2-methoxy-4 -(2, 3-dihydroxy-propionyl )-phenyl-1- O-(6 - O-gd-
loyl)f3-D-glucopyranoside (1) , together with a knoawn phendic glucoside galate (2) , were isol ated from the leaves of Cy-
nara soolymus (Artichoke) . The dructure of 1 was ducidated mainly by extensive spectral methods (MS, IR, 1D and 2D
NMR techniques) .
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Cynara solymus L . (Artichoke) is an ancient
herbaceous plant, belonging to the family Compostae
and originating from the Mediterranean area . Today,
artichoke is widely grown al over the world and its
sprout is eaten as a vegetable . The leaves of artichoke
have been used as a choleretic and diuretic in tradition-
a medicine dnce ancient times (Kirchhoff et al.,
1994) . Various chemical constituents (Wang & al.,
2003; Shimoda & al., 2003; Zhu & al., 2004;
Schu tz et al., 2004) from artichoke including polyphe-
nols such as cynarin, caffeoylquinic acids and chloro-
genic acids, flavonoids, sesquiterpenes and sesquiter-
pene glycod des have been found and have shown some
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pharmacological activities (Dranik et al., 1996; Kraft,
1997; Brown et al., 198) such as antibacteria , an-
tioxidative, choleretic, bileexpelling and hepatoprotec-
tive activities . We have further carried out a chemical
investigation on the leaves of artichoke which is culti-
vated in Vietnam and isolated a new phenolic glucos de
galate, 2-methoxy-4-( 2, 3-dihydroxy-propionyl )-
phenyl-1- O- (6 - O-galloyl ) f3-D-glucopyrancside (1) .
This paper reports the islation and structural elucida
tion of compound 1 .

Results and Discussion
Compound 1 was obtained as white amorphous
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ponver and showved a quas-nolecular ion pek at m 7
549.1403 [M + Na] (cacd for Cs Hx Ou. Na
549.1406) in its HRESIMS corresponding to the mo-
lecular formula Cs Hxs On . The IR spectrum exhibited
absorption bands for hydroxyls (3406 cm '), carbon-
yls (1720 and 1 705 cm *) and aromatic moieties
(1612, 1516, and 1351 cm ) . The H NMR data
suggested the presence of a galloyl groupd. 7.09 (2H,
s, H-2" and H-6"), an ABX benzene ring with one
methoxy groupds 3.88 (3H, s, OMe), 7.15 (1H,
d, J=8.8Hz, H-6), 7.57 (1H, d, J=1.7 Hz,
H-3), 7.37 (1H, dd, J=8.8, 1.7Hz, H-5), an
anomeric proton signal 84 5.02 (1H, d, J=7.7 Hz,
H-1), and a glycol groupdy 5.18 (1H, t, J=4.1
Hz, H-8), 3.91 (1H, m, H-9), 3.72 (1H, m, H
-9) . The ” C NMR spectrum and DEPT experiment
displayed twenty-three carbon signals: one methyl , two
methylenes, eleven methines and nine quaternary car-
bons, of which the signals atd: 152.5 (s), 150.8
(s), 112.8 (d), 130.5 (s), 124.4 (d), 116.2
(d), and atdc 121.5 (s), 110.4 (d), 146.6 (s),
139.9 (s), 146.6 (s), 110.4 (d) were attributed to
wo benzene rings . In addition, * C NMR data gave
two carbonyl sgnals atdc 199.7 (ketone group) and
168.0 (galoyl group), and one glucopyranose unit .
Acid hydrolysis of 1 afforded D-glucose which was com-
pared with authentic samples of D-glucose by TLC . The
lage®Ju: 2 coupling constant (J = 7.7 Hz) deduced
the glucose posessed af3- anomeric configuration . As
showvn in the Table 1, the NMR spectral data of 1 were
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very dmilar to those of compound 2 (Ishimaru & al.,
1987; Saijo 4 al., 1989) , which suggested that com-
pound 1 possessed the 3 -D-glucopyranose unit . Smi-
larly, the same biogenetic point of vienv also suggested
that compound 1 and 2 had the same[3-D-configuration
for the glucopyranose . In the HMBC spectrum
(FHg.2), the correlations between signals at & 4.61

(dd, J=11.8, 2.2Hz, H-6),06n 4.36 (dd, J=
11.8, 8.0Hz, H-6 ) andd. 168.0 (s, C-7"), and
O0n 5.02 (d, J=7.7Hz, H-1) anddc 152.5 (s, C
-1) indicated that the aglycone was linked at the C -
1 podtion and the galloyl group was linked at the C -
6 pogtion of the glucose unit . The correlations be
tween ggnals atd 3.88 (s, OMe) anddc. 150.8 (s,
C-2),0u7.09 (s, H-2"and H-6") anddc 168.0
(s, C-7"),84 7.57 (d, J=1.7Hz, H-3), 34
7.37 (dd, J= 8.8, 1.7 Hz, H-5) andd. 199.7
(s, C-7),0645.18 (t, J=4.1Hz, H-8) andd.
199.7 (s, C-7),06:130.5 (s, C-4), andd, 3.91
(m, H-9),864 3.72 (m, H-9) andd: 199.7 (s, C
-7),0c 75.6 (d, C-8) revealed that the OMe, C -
1", C-4, C-7and C-8 were linked at the C-2, C
-7, C-7, C-8 and C -9 pogtions, respectively .
Moreover, the ROESY correlation of H - 3 and H; -OMe
supported the link order between methoxy group and
glucoe unit with benzene moiety . Therefore, com
pound 1 was elucidated as 2-methoxy-4-(2, 3-di-
hydraxy- propionyl ) -phenyl-1- O-( 6 - O-gdloyl ) §-D-
glucopyrancside .
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Fig .1 Structures of compounds 1 and 2
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Tablel 'H and**C NMR data (500 and 125 MHz, repp .) o 1 and 2 (in CD;0D; J vaues in Hz in parentheses)
1 2
No .
5c 5 5c S5

1 152.5 (s) 152.6 (s)
2 150.8 (s) 103.9 (d) 6.69 (d, 2.8)
3 112.8 (d) 7.57 (d, 1.7) 149.1 (s)
4 130.5 (s) 143.0 (s)
5 124.4 (d) 7.37 (dd, 8.8, 1.7) 116.0 (d) 6.61 (d, 8.8)
6 116.2 (d) 7.15 (d, 8.8) 110.2 (d) 6.55 (dd, 8.8, 2.8)
7 199.7 (s)
8 75.6 (d) 5.18 (t, 4.1)
9 66.2 (1) 3.91 (m); 3.72 (m)

-OMe 56.7 (q) 3.88 (9) 56.3 (q) 3.70 (s)

Glucose

T 101.8 (d) 5.02 (d, 7.7) 103.9 (d) 4.72 (d, 7.7)

2 74.7 (d) 3.58 (m) 74.9 (d) 3.44 (m)

3 77.9 (d) 3.52 (m) 77.8 (d) 3.46 (m)

4 72.0 (d) 3.42 (m) 71.7 (d) 3.42 (m)

5 75.9 (d) 3.81 (m) 75.5 (d) 3.71 (m)

6 64.9 (1) 4.61 (dd, 11.8, 2.2); 64.9 (t) 4.58 (dd, 11.6, 2.2):

4.36 (dd, 11.8, 8.0) 4.42 (dd, 11.6, 6.6)

1" 121.5 (s) 121.3 (s)

2 110.4 (d) 7.09 (s) 110.2 (d) 7.00 (s)

3 146 .6 (s) 146.4 (s)

4 139.9 (s) 139.8 (s)

5" 146 .6 (s) 146. 4 (s)

6" 110.4 (d) 7.09 (s) 110.2 (d) 7.09 (s)

7 168.0 (s) 168.2 ()
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Fig .2 Key HMBC correlaions d compound 1

The knowvn compound 2 and the nev compound 1
shared dmilar physical and spectrascopic data, except
that al, 3, 4-trisubstituted benzene moiety ingead of
al, 2, 4trisubgituted one was located at the C - 1
position in 2 . In addition, the 2, 3-dihydroxy-propio-
nyl group linked at the C - 4 postion of 1 was subditut-
ed for the hydroxyl group of 2 . By detailed analyd's of
the NMR spectroscopic data and comparison with litera

ture data, compound 2 was determined to be 4-
hydroxy-3-methoxy- phenyl-1- O -( 6 - O-galoyl ) §-D-
glucopyrancside (Ishimaru et al., 1987; Saijo & al.,
1989) .

Experimental

General experimental procedures TLC: visualization by
heating dlica-gel plates sprayed with 10% H, SO, in EtOH . Sili-
cagd (200- 300 mesh, Qngdao Marine Chemical Inc ., Chi-
na) , Lichroprep RP-18 gd (40 - 63um, Merck, Dramgadt,
Germarny) and Sephadex LH-20 (Amersham Biaosciences, Swe-
den) were used for column chramatography . Optical rotation was
measured on a Horbia SEPA-300 polarimeter . IR spectrum was
cbtained on a Bruker Tensor 27 instrument with KBr pellets . * H-
and ° G NMR spectra were recorded on Bruker AM-400 and
Bruker DRX-500 spectrometers in CD; OD with TMS as an inter-
na standard . FAB-MS was taken on a VG Auto Spec-3000 spec-
trometer, and HRESI-MS was recarded with an APl QSTAR Pul-
sr 1 spectrometer .

Plant material The leaves of Cynara scolymus L . (Arti-
choke) were calected from Ho Chi Minh, Vietnam, in Februa-
ry, 2007 . The plant was identified by Hsiehs Biotech Co .,
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Ltd . . The voucher specimen (20070208- Tony-01) was deposited
in the Herbarium of Kunming Institute of Botany, Chinese Acad-
emy o Sciences (CAS) .

Extraction and isolation The dried leaves of Cynara sco-
lymus L . (Artichoke) (5 kg) were mashed and extracted with
75% ethand a room temperature for 3x 48 h . The extract was
combined and concentrated to dryness under reduced pressure .
The residue (380 g) was suspended in H,O and partitioned, se-
guentidly, with petrdeum ether, EtOAc, and n-BuOH . The n-
BuOH extract (60 g) was separated into nine fractions (F - )
by column chromatogrgphy on dlica gd usng a CHCl; MeOH
gadient . Thefraction F; (6.19) eluted with CHCl; MeOH (1
1, vVv/), manly containing the polypherolic derivatives, were
further repeatedly sparated by Sephadex LH-20 and RP-18 gd
column chromatography (MeOH H,O, 0 100-80 20), afforded
the compounds 1 (7.0mg) and 2 (7.5 mg) .

Acid hydrolysis of 1 A lution of 6mg of 1in 0.8 M
HCl (3ml) was heated at 90 for 3 h, and the reaction mixture
extracted three times with EtOAc . Afetr addition of H, O, the
acidic solution was evaporated and then dried in vacuo to furnish
a monosaccharide residue . From the resdue, glucose was detect-
ed by co-TLC with authentic sample .

2-methoxy-4 -( 2, 3-dihydroxy-propionyl )-phenyl-1- O-
(6 - O-galloyl ) 3-D-glucopyrancside (1) . C; Hg Oy, white
amnorphous power . [a]s -17° (¢=0.3, MeOH) .IRv o cm™*:
3406, 1720, 1705, 1612, 1516, 1351 .'H and ©° C NMR: see
Table 1 . Negative FABMS m 7 525 [M-H] ™ ; HRESIMS m 7
549.1408 [M +Na] " (cdcd for Gy Hy Oy, Na 549.1406) .

4-hydroxy-3-methoxy-phenyl-1- O -( 6 - O-galloyl )$3-D-
glucopyranoside (2) . Cy H, O, , white anorphous power .
]2 -31.3 (c=0.5, Me,00) ."H and *C NMR: same &s the
data reported in Ishimaru et al. (1987) and Sajo & al. (1989) .
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