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Abstract—A novel flavone glycoside has been obtained from the whole plant of Veronica filiformis and identified by
means of "CNMR spectroscopy as isoscutellarein 4'-methyl ether 7-0-§-(6"""-O-acetyl-2"-0-allosylglucoside). The
related isoscutellarein glycoside is also present. This is the first report of 2-allosylglucose as a disaccharide unit of
flavonoids. '3C NMR data on some A-ring trioxygenated flavonoids are also presented.

INTRODUCTION Table 1. Chemical shift data for A-ring trioxygenated flavonoid
A chemosystematic study of the genus Feronica has 7-0-p-glycosides
revealed inter alia a range of flavone glycosides, based
mainly on apigenin, luteolin, scutellarein and 6- 1 3 4
hydroxyluteolin, in these plants [1, 2]. One group of five
species in the section Alsinebe, subsection Agrestis, which C-2 163.4 163.8 1474
includes V. filiformis, is distinguished from other Veronica C3 1033 102.2 1359
species by the presence of 8-hydroxyflavone glycosides as C4 1822 181.8 176.3
the major leaf constituents [2]. Two of these glycosides . G35 150.5 . 14635 1503
have now been isolated and characterized. The present C6 100.0 1304 978
results indicate that these two glycosides are also C7 1520 1509 1515
distinctive in carrying acyl substitution and in containing C8 1276 943 126.8
a new disaccharide moiety. C9 143.7 148.7 143.5
C-10 105.5 105.7 104.7
RESULTS AND DISCUSSION cr 123-1 1211 1221
Extraction of the whole plant of Veronica filiformis gave gg. ﬁi 5 3;2 :igi
two major glycosides, 1 and 2, which were only clearly c4 1 67.‘2 1607 1479
separable after paper chromatography in Cs 114.5 1156 156
CHCl,-HOAc-H,O (2:1:1, lower layer). Glycoside 1 ce' 128.4 127'9 120'3
gave 4’-O-methylscutellarein (5,6,7-tri- ) ' )
hydroxy-4'-methoxyflavone), glucose and allose on acid G-1* 99.2 101.2 101.5
hydrolysis. The latter hexose has R, values very similar to G-2 825 729 73.3
those of glucose in most solvent systems but is clearly G-3 75.5 758 75.7
separated from it in phenol-water. The colour properties G4 69.2 69.7 69.8
of 1 and, in particular, the '3C NMR data (see below) G-5 712 770 773
showed that it was not a scutellarein but an isoscutellarein G-6 60.6 60.6 60.7
derivative. Acid hydrolysis had clearly caused the well
known Wessely-Moser rearrangement to take place so Methyl-f-D-
that the original 5,7,8-trihydroxyflavone was converted to . allopyranoside
the corresponding §,6,7-trihydroxy isomer. Similar A-l 102.5 101.6
behaviour has been recorded in the acid hydrolysis of A2 707 706
other 8-hydroxyapigenin or 8-hydroxyluteolin glycosides A-3 L5 71.3
3, 4]. A4 669 67.8
The complete structure of 1 was then established by its A-S5 .5 743
L3C NMR spectrum (Table 1). The absence of an aromatic A5 636 61.7
methine carbon signal in the range 90.0-96.0ppm OMe 356 358
Acetyl 20.5, 170.1

1Present address: Food Laboratory, The National Food *G = B-D-Glucoside, A = f-p-alloside. Solvent DMSO-d,,
Administration, Box 622, $-751 26 Uppsala, Sweden. 80". The spectra were run on a Jeol FX-100 NMR spectrometer.
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indicates that C-8 is substituted [5]. As can be seen from
the Table 1, the signal for the unsubstituted C-8 in
scutellarein 7-0-§-glucoside (3) is at 94.3 ppm. The ready
differentiation between a 5,6,7- and a ,7,8-trioxygenation
pattern on the basis of the chemical shift of the A-ring
methine resonance has been previously indicated [5]. The
presence of an acetyl group in the molecule is clearly
evident from the signals at 20.5 ppm (Me) and 170.1 ppm
{C==0). This was also apparent when treatment of 1 with
a crude esterase preparation gave a new glycoside with
lower R, values. Comparison of the signals of the glucose
moiety in 1 with the corresponding ones of 3 and 4 clearly
show that 2"-hydroxyl is glycosidated by a second sugar
and that the acetyl group must be situated on the second
hexose moiety. The chemical shift values of the allose unit
in | compared well with those of methyl-f-n-
allopyranoside except for C-5 and C-6 indicating that
the site of acetylation must be C-6"
of the allose moicty. With the exception of the C-5"
and C-6"" resonances, the chemical shift values for the
bioside moiety are very similar to those of chrysoeriol
7-0-{2"-0-F-p-allopyranosyl-fi-D-glucospyrancside) iso-
lated from Sideritis grandiflora [6]. These data thus show
that 1 is 4'-O-methylisoscutellarein 7-0-(27-0-6""/-
O-acetyl-p-p-allopyranosyl-j-1-glucopyranoside).

The second glycoside 2 was very similar to 1 in all its
properties, except that it gave scutellarein instead of the
4"-0-methyl ether on acid hydrolysis. Insufficient material
was available for detailed spectral analysis, but the close
similarity in R , and the co-occurrence with 1 suggests that
it is probably the related isoscutellarein 7-0-(2'-0-6"""-0-
acetyl-f-p-allopyranosyl-$-D-glucopyranoside).

The chemical shift data for related A-ring trioxygenated
flavonoid aglycones 5-10 are presented in Table 2. The
resonances for the unsubstituted C-8 are all below
94.0 ppm except in the case where C-5 is methylated as in
9. Substitution at C-2’, as in wightin (10), leads to an

Table 2. !*C chemical shift data for some A-ring trioxygenated

flavonoids*
5 6 i 8 9 10
C-2 1471 1631 163.0 1639 1611 1626
C-3 1355 1029 1028 1029 1073 1090
C-4 i176.1 1815 1818 1822 1771 1821
C-5 151.8% 1520 15241 152.5t 1526  156.6
C-6 1309 1320 1312 1319 1404 96.0
C-7 1572 1581 1570 1585 1577 1585
C-8 937 918 340 91.3 96.3 1284
CcY 15014t 1517 152,11 152.1% 1545 149.0
C-10 1035 1049 1039 1051 1087 1039
C-11 1221 1225 1227 1215 1214 1254
C-2 1152 1275 1279 1101 1112 1462
C-3 1451 1140 1143 1508 1493 1510
C-4 1478 1819 1620 1480 1519 1192
C-5' 1157 1140 1143 115.8 1128 1201
C-6' 120.1 127.5 1279 1204 1196 1245

*The spectra were run on a Jeol FX-100 NMR spectrometer, in
DMO-d, except in the case of 6, which was dissolved in CDCl,.

+Assignments bearing the same superscripts in any one
spectrum may be reversed.
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approximate 6.0 ppm downfield shift of the C-3 signal,
compared with other flavones without C-2’ substitution.
A similar observation has been made in the case of 2'-
methoxyflavone (7].

Allose is a rare natural sugar and it has only recently
been identified in association with flavonoids, following
the isolation of kaempferol 3-O-f-alloside from the fern
Osmunda asiatica [8]. This is then the second report of
allose in a flavonoid derivative and the first report of 2-0-
f-allopyranosy!glucopyranose as the disaccharide
component of a naturally occurring flavonoid bioside.
Eridoid allosides have been isolated [rom Mentzelia [9]
and the disaccharide derivative 2,3-di-O-acetyl-4-0-p-
xylopyranosylallopyranose has been reported as the
sugar moiety in the iridoid from Viburnum opuius [10].
Other reports of naturally occurring allosides are those of
the 6’-O-cinnamate, 6-O-benzoate and the 6-0-8-
phenylpropionate of 2-hydroxy-4-hydroxymethylphenyl-
fi-D-allopyranoside in the leaves of Protea rubropilosa
Beard [11] as well as 1-(2,4-dimethoxy-6-hydroxy)-
phenylbut-2-0-g-p-allopyrancsyl-1-one from the fern
Arachinoides standishii Ohwi [12].

EXPERIMENTAL

Plant material. Plants of Veronica filiformis Sm. were collected
in Switzerland by members of the Plant Systematics Laboratory
of the University of Leiden and in the U.X. by one of us (R.J.G--
B.). Both samples gave identical 2-D chromatographic profiles
for flavenoids and were combined. Voucher specimens are
deposited in the herbarium at Leiden under the numbers LEP
16072 and LEP 21668, respectively.

Isolation and identification of flavones 1 and 2. The conc. 70%;,
EtOH extract of the whole plant was purified by prep. PC in
BAW and 15%; HOAc, the major glycosidic fraction being then
separated into 1 and 2 (R s 0.47 and 0.16) by prep. PCin CAW
{for solvent key see ref. [13]). The two compounds were finally
purified by PC in H,O. Both were unstable in soln and on
keeping, oxidized rapidly to black polymers, so that all
operations in soln were carried out as quickly as possible.
Glycoside 1 has Rs 0.50 in BAW, 042 in 15% HOAc, 0.12 in
H,O and 0.88 in PhOH and appears on paper as dark absorbing
in UV or UV +NH, and as bright yellow in daylight. The
spectral A, in MeOH are: 281, 303 and 330 {(shoulder); + AICl,
321, 346, 430nm; +NaOAc or NaOAc + H,BO, no shifts;
+NaQH, decomp. MS of permethyl ether: (AEI-MS-30, 70eV.
direct inlet) m/z (rel. int.) M ™ 778 (< 10),515( < 10),391 (25), 328
(100), 313 (69), 299 {31), 243 (25), 219 (13}, 187 (75), 173 (25), 167
(13), 157 (13), 155 (31), 101 (81). MS of peracetate: (AEI-MS-30,
70eV, direct inlet) m/z (rel. int.) M 1002 (< 10), 619 (< 10), 343
(< 10),342 (< 10), 332 (14),331 (90), 301 (10), 300 (60), 259 (< 10),
289, 284, 271, 229, 211, 187, 170 (all <10}, 169 {100}, 145, 139
(<10), 127 (26), 115 (10), 109 (< 10).

On hydrolysis with crude esterase (in an anthocyanase
preparation), 1 gave a second glycoside, la, with similar
properties but with R s 0f 0.34 in BAW and 0.25in 15%, HOAc,
On acid hydrolysis | gave scutallarein 4'-methyl ether, glucose
and allose, all three components being identified by direct
spectral and chromatographic comparisons with authentic
markers. Allose has similar R 8o glucose in BAW, BEW and
BBPW, but separates clearly in PhOH (allese R 1 0.44, glucose
0.34).

Glycoside 2 has R ;5 0.42 in BAW, 0.39in 157, HOAc, 0.10 in
H,0 and 0.85 in PhOH. Spectral 1, in MeOH: 280, 311, 330;
+ AICL; 326, 349, 424nm; no shifts with NaOAc or NaOQAc
+ H,BO;; rapid decomp. with NaOH.
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(1) Ry = 6-0-Acetyl-§-D-allo-(1 — 2)-$-D-glucosyl,
Ry=R,=Rg;=R,=H R, =0H, R; = Me

(3) R, = f-D-Glucosyl, R, =R, =Rs =R, =R, =H, R, = OH
@) R, = f-D-Glucosyl, R, =R, =R, =OH,R; =R, =R, =H
(5) R, =R,=R,=Rs=H Rs=R;=0H, R; = OMe

(6) R, =R, =Me R, =R, = Ry =R, = H, R, = OMe

(! R, =R,=R,=R,=R,=HR, = OMe, R, = Me

(8) R, =R, =R,=R;=R.=H,R; =R, = OMe

(9 R,=R,=H R, =R, =Rs = Me, R, = R, = OMe

(1
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