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Abstract—Two new phenylpropanocid glycosides, angoroside B and angoroside C, were 1solated from the roots of
Serophuiaria scopolii var. scopolii On the basis of chemical and spectral data, their structures were determined to be 3-
kydroxy-4-methoxy-f-phenylethoxy-0-¢-L-arabinopyranosyl-(1 - 6)-a-L-rhamnopyranosyl-(l - 3)-4-0-caffeoyl-§-
D-glucopyranoside and 3-hydroxy-4-methoxy-fi-phenylethoxy-0-g-L-arabinopyranosyl(1 — 6)-¢-L-rhamnopyrano-
syl-(1—3)-4-0-feruloyl-fi-D-glucopyranoside, respectively.

INTRODUCTION

In previous papers, we have reported the isolation and
structure elucidation of angoroside A [1] and two tna-
cylated biosidic indoid glycosides [2] from Scrophularia
scopolu [Hoppe ex] Pers var. scopolii This paper deals
with both the 1solation and structure elucidation of two
new phenylpropanoid glycosides, angoroside B (1) and
angoroside C (2) from the roaots of the same plant.

RESULTS AND DISCUSSION

Angoroside B (1) was obtained as an amorphous pow-
der whose M, was established by FABMS (m/z 771 [M
+H]*, 793 [M+Na]". Its *H NMR spectrum (Table 1)
exhibited six aromatic protons (two ABX systems)
belonging to the caffeic acid substituent and the aglycone
part, two olefinic protons (d, H-«' and H-8') which ap-
peared as an AB-system {the coupling constant, «J
=159 Hz, indicated a trans geometry), a methoxyl
group, a benzylic methylene, a secondary methyl group
of rhamnose and three anomeric protons at 55.19 (J
=1.7Hz), 438 (J=7.9 Hz) and 4.24 (J=6.6 Hz) which
were consistent with the configurations o for L-rhamnose,
B for D-glucose, and « for L-arabinose, respectively. The
'"HNMR spectrum of 1 also suggested that the caffeoyl
group occupies the 4-position m D-glucose since H-4'
absorbs at low ficld (8497, 1H, r, J=9.5 Hz). Further-
more, a three proton singlet at 6 3.89 was attributed to an
aromatic methoxy group on the aglycone moiety These
results were also confirmed by alkaline hydrolysis of 1 to
vield caffeic acid and deacyl glycoside 3.

Deucyl glycoside 3 was isolated as an amorphous
powder (negative ion FABMS m/z 607 [M —H] ", 1216
[2M]~ Its 'HNMR spectrum (Table 1) exhibited three
arcmatic protons resolved as an ABX system belongmg
to the aglycone moiety, three anomeric protons {(65.15,
431 and 429), and an aromatic methoxy group (33 81).
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An upfield shift of the signal of H-4' confirmed that the
caffeoyl moiety was attached to the glucose at C-4' The
chemical shift values of three aromatic protons at §6.81
(d, J=8 Hz, H-5), 6.73 (d, J=2 Hz, H-2) and 6.66 (dd, J
=8/2 Hz, H-6) were correlated with those of known
compounds, (1.e deacy! martynoside [3]) indicating that
angorostde B contains  3-hydroxy-4-methoxy-$-
phenylethanol as the aglycone part, The main fragment
peaks recorded 1n the FABMS spectrum of 3 were at m/z
475 [M —arabinose]*, 461 [M —rhamnose]™, and 443
[M —aglycone] ™. These results proved that rhamnose,
arabinose, and the aglycone were directly attached to the
glucose as well as caffeic acid. On the other hand, the
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Table |

I Cauis er af

'H NMR spectral data of angoroside B (1), angoroside C (2)

and deaeyl glveoside 3 (300 13 MHz in CD,0D Values i parenthests

H 1

are coupling constants 1in Hz)

2 3
Aglycone
2 671 d{2) 6754 () 673 4 (2)
s 669 d(8) 6834(82) 681 d(8)
6 657 dd (8/2) 0704d(82/2) 666 dd (8/2)
o 403 m 405 m 4(15-395*
378-3 70" 3 80-372% 3 80-3 AR*
# 2791173) 2831(72) 28¢{73)
OMe 3895 31895 38ls
Glucose
r 438 d(79) 438479 429 d(7R)
b 39 dd (9 1/8)  340dd (979 339:(993)
¥ 30-37* 3903 72* 405-395*
& 4977 (95 497195 352-334*
¥ 39.37* 39-372% 352-334%
& 362-3 53 31623 53* 38 368
6 39-37* 39.372% 408 4d (1141 6}
Arabinose
17 424 d{66) 424 d (66) 431d1(67)
2" 362-3 53% 362-353* 358 dd (8867
E 348 dd (87/34) 34844 (8B7/34) 352334
4" 38-37* 3937 38 308*
S’W 39-37% 39.37% 385dd(124/33)
Sie 346 dd (1231 6) 347 dd (12 3.1 6) 3 52-3 34*
Rhamnose
[ 519417 524(17) 515417
X 390 4 AT 391 QA (ITLTY 3934 (3AMNRY
¥ 362-353* 362353 369dd(9533)
4 329:(93) 329 1(94) 3281 095)
5" 362-353% 362 353 352-334%
6" 11d(62) t1dio2) 124 4(6)
Acyl moety
2 T19d(19) T2d008)
Ll 681 d(81) 681 d(82)
[V 708 dd 8119y 708 dd (82/1%)
¥ 636d(159) 6374d(159)
5 T66 4 (159 766 d(159)
OMe KRN
*Signal pattern unclear due to overlapping

PCNMR speetrum of 1 (Table 2) showed almost the
same chemical shifts as those of angorostde A [1], except
for the signals due to the aglycone motety which mndi-
cated that rhamnose. caffeic acid, and arabinose were
Inked to €-3', C-4" and C-6" hydroxyl groups, respect-
wely These results were also confirmed by the methyl-
ation of deacyl glycoside 3 with diazomethane to yield
deucyl angorostde A dimethyl ether as reported pre-
viously [1] In addition, the chemical shift values for C-
atoms of glucose {Table 2} were also in good agree-
ment with the corresponding signafs of cchmacoside,
castanoside A and B [4]. leucosceptoside B [5], and
forsythoside B [6], which exfubit simifar glveosidauon
patterns on the centrally located glucose motety

These results led us to conclude that the structure of
angoroside B {1) 15 3-hydroxy-4-methoxy-f#-phenyi-

¢thoxy-0O-x-L-arabimopyranosyl-{1 = 6}-¢-L-rhamnopyrazn-
osyl(1 = 33-4-O-caffeoyl-f-n-glucopyranoside, while
deacyl glycoside 3 15 3-hydroxy-4-methoxy-§-phenyl-
ethoxy-Q-z-L-arabmopyranosyl-(1 —+6)-z-L-rhamnopy-
ranosyl-(1 --» 3}-B-D-glucopyranoside

Angoroside C {2) was solated as an amorphous pow-
der (FABMS miz 785 [M -+ H] ") Its '"H MR spectrum
(Table 1) showed stmilar signals to 1, additionally, a
signal of an aromatic methoxyl group was visible Alka-
line hydrolysis of 2 yielded ferube acid and deacyl glyco-
side 3 which was identical with the deacyl glycoside 3
obtained upon alkaline treatment of 1 The "*CNMR
data of 7 (Table 2) showed simlar chemical shift values of
glycosidic C-atoms as those of I and angoroside A [1],
hence, 1 and 2 have the same sugar moreles as angoro-
stde A (glucose rhamnose and arabmose) From the
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Table 2. '*CNMR speciral data of angoro-
side B (1) and angoroside C (2) (7547 MHz in

CDh,0D}
C 1 2
Aglycone
1 131.51 s 133.00 s
2 11176 d 11290 4
3 146 14 5 14760 s
4 144 65 5 14741 s
5 11713 d 11720 d
6 121314 12131 d
o 7243 ¢t 7227t
B 36.541 36.67¢
OMe 5642 q 5654 q
Glucose
1 105.01 d 10516 d
2 76104 76224d
¥ 81474 81.60-4
4 70454 70.56 d
g 74894 7498 4
& 0897 ¢ 6913 ¢
Arabinose
1 104.11 4 104.19 4
2 7239d 72414
3 73.76 d 7386 d
4" 6947 d 69.56 4
5" 6679 ¢ 6687t
Rhamnose
1 103.00 d 103.08 d
2 7239d 72.374d
3 7203 d 7211 d
4 74.03 d 74.12 d
5 7045 4 7056 d
6" 1841 g 1854 q
Acyl moety
I 12765 s 12772 s
2 11506 d 11186 d
3 149.41 s 149.48 5
4 15090 s 150.97 s
5 11655 d 116.59 d
[ 12442 d 12446 d
o 11629 d 115104
I8 148 14 d 148 18 d
C=0 168 14 s 168 38 s
OMe — 5654 q

similarity of these spectral data and the formation of 3 by
alkaline hydrolysis, the linkage positions of the sugars
and ferulic acid were also concluded to be C-3, C-6' and
C-4' in the glucose moieties of 2.

In addition to the molecular ion peak m/z 785 [M
+H]*, FABMS of 2 revealed other peaks at m/z 653 [M
—arabmose]*, 639 [M—rhamnose]*, 617 [M-—
aglycone] ™, 507 [M —rhamnose —arabinose] *, 485 [M
—arabimnose —aglycone]*, 471 [M —rhamnose—agly-
cone]*, 339 [M —rhamnose —arabinose— aglycone] *,
and 177 [feruloyl]® supporting the results mentioned
above. Based on these data, the structure of angoroside C
{2) was established as 3-hydroxy-4-methoxy-f-phenyi-
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ethoxy-0-«-L-arabinopyranosyl-(1 - 6)-«-L-rhamnopyr-
anosyl-(1—3)-4-0-feruloyl- f-D-glucopyranoside.

EXPERIMENTAL

General procedures. The experimental procedures and plant
matefial were the same as reported in [1]. For the semi-prep.
HPLC work, a Lichrosorb RP 18 prepacked column (Knauer)
was used (25cm x 16 mm 14d)

Isolation of angoroside B (1). Fraction C (30g) {1] was chro-
matographed on a silica gel column (60g) using EtOAc-
MeOH-H,0 (100:16 5:13.5) and ywelded two fractions Frac-
tion Cl (main substance, identified as acteoside by comparison
with an authentic sample on TLC usmng CHCl;-
MeOH-H,0, 61 32:7, R; 0.43) and fraction C2 (200 mg). An
aliquot (80 mg) of fraction C2 was rechromatographed (LPLC})
on a Sepralyte C18 reversed phase column (1 8x80cm)
(H,0-MeOH 10—40%, gradient elution) to yield angoroside B
(1, 47 mg, R, 037)

Isolation of angoroside C (2). Fraction B (3 5g) [1] was also
fractionated by silica gel (60g) CC (EtOAc-MeOH-H,0,
30:3.2) to yield 2 fractions. Fraction Bl {mam substance, ident1-
fied as acteoside) and fraction B2 (280 mg) Fraction B2 was
rechromatographed (LPLC) on a Sepralyte C138 reversed phase
column (1.8 x 80 cm) (H,O0-1s0PrOH, 5—25%, gradient elution)
1o yield angeroside C (2, 95 mg, R, 04).

Angoroside B (1). [«]3°=—657° (MeOH, ¢ 0.38). FABMS
(glycerine) m/z 771 ([M +H]", calc. for C35H, 50,4 770.74),
793 [M+Nal*, 493 [M —rhamnose—arabinose]”, 485 [M
—aglycone — arabinose]*, 441 [M —aglycone —caffeic acid]*
UV AM0H - 329288 (sh), 229 (sh), 218 and 205 IR v&D cm ™!
3400, 1680, 1620, 1590 and 1505. 'H NMR (CD,0D). see Table
1. 13CNMR (CD,OD): see Table 2.

Angorosde C (2). [«]E? = —804° (MeOH, c 038). FABMS
(glycerine) m/z 785 ((M+H]", calc. for C;4Hy 3045, 784.76),
807 [M+Nal*, 823 [M+K]*, 877 [M +glycerme]*, 653 [M
—arabinose]*, 639 [M —rhamnose]*, 617 [M —aglycone]’,
507 [M — rhamnose — arabinose] *, 485 [M —aglycone —arabr-
nose] ", 471 [M —aglycone —rhamnose]*, 339 [4'-O-feruloy!-$-
D-glucose]™ and 177 [feruloyl]*. UV AM2H nm 329, 288 (sh),
229 (sh), 218 and 204. IR vKBr cm ™ 1. 3400, 1685, 1620, 1590 and
1505. tHNMR (CD,0OD) see Table 1. '3CNMR (CD,0D): see
Table 2

Total acid hydrolysis of angoroside B (1) and C (2). The solns of
the glycosides (about 5 mg each) in 5% HCI (2 ml) were heated
in a boiling water bath for 2 hr, then cooled and filtered. Each
filtrate was neutrahzed with Ag,CO5, and the ppt. was removed
The filtrate was evapd to dryness The restdue was shown by PC
{(descending method using n-BuOH-pynidine-H,0, 9:5 4} 10
contain arabmose, glucose, and rhamnose.

Partial acid kydrolysis of angoroside A [1] and B (1). Hydrol-
ysis of angoroside A and 1 (about 2 mg each) in refluxmg 2 M
trifluoro acetic acid and filtration of the neutral aq phase
through an alununa cartnidge afforded arabinose and rhamnose
which were identified by TLC (sihica gel, Me,CO-H,0, 9. 1)

Alkaline hydrolysis of angoreside B (1) and C (2). Separate
solns of L and 2 (15 mg each) 1n 5% methanohc KOH (2 mi) were
kept at Toom temp. for 2 hr. Each reaction mixture was neutral-
1zed with | M HCl and filtered The filtrate was concentrated to
dryness in vacwo, and the residue was subjected to semi-prep.
HPLC (MeOH-H,0C, 2 3), flow rate 10 mi/min). From the
alkaline hydrolysis products of 1 and 2, the same deacyl glyco-
side 3 was obtamed while 1 gave caffeic acid, 2 gave ferulic acid
as acyl moleties which were 1dentified by companson with
authentic samples (HPL.C)

Deacyl glycoside 3 [a]i’= —53.8° (MeOH, ¢ 0.24) Neg
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FABMS (glycerne). m/z 607 (M —~H] . calc for T, H,,0,.
608.59) For further [ragments, sce results and discussion
UV M2 nm 281, 221 and 204 TRvXBrem ™! 3400, 1585 and
1500 "THNMR (CD,0D) see Table 1

Methylaton of deacyl glycoside 3 Methylation of deacyl
glycoside 3 with CH, N, in the usual way afforded 4 which was
identified by direct comparison us deacyl angoroside A dimethyl
ether as already reported [1]
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