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3.0-8-D-glucosyl-(1 — 6)-{ B-D-apiosyl-(1 — 2)]-f-D-glucoside; 6-methoxy-3,5,7.3 4 -pentahydroxyflavone 3-0-§-
gentiobioside; 6.3’ dimethoxy-3.5.7.4"-tetrahydroxyflavone 3-0-f-gentiobioside; spinatoside.

Absatract —Besides spinatoside (3,6-dimethoxy-5,7,3',4'-tetrahydroxyflavone 4'-0-8-D-glucopyranuronide), three new
flavonol glycosides have now been isolated from the polar fractions of the methanolic extract of Spinacia oleracea. They
have been identified as patuletin 3-0-8-D-glucopyranosyl-(1 — 6)-[ 8-D-apiofuranosyl-(1 — 2)]-8-D-glucopyranoside,
patuletin 3-0-$-gentiobioside and spinacetin 3-0-B-gentiobioside, respectively.

INTRODUCTION absence of a free hydroxyl group at C-3 from 1 and 6

In the previous paper [1] of this series, we reported the [}—5]. Methylation of l fmd subsequent hydrolysis
presence of three 3,.!,:.6?7.3'.4’-hcxa-oxygenated flavon .’;.T"’d"‘: . 3- bydn;c::x-5.36,7.} 4 ’P"."““”"’“Yﬂ“‘?“‘ (9]
glucuronides in spinach leaves. This paper deals with the i us 11s a patuletin 'T&lm’dc' where the }nsacc?mr-
isolation and identification of four additional fiavonol Bjﬁgo“:‘r“;;’::d‘igmi o ol m‘l’n';“f;g::"m
glycosides from the same source. glucose. This was verified from the } 3C NMR spectraof 1,
5 and 6 (Table 1) [6-8). The signals due to the flavone
RESULTS AND DISCUSSION nucleus in the spectra of 1 and 6 were superimposable

As described in the previous 11, thirteen frac- nch other, while on comparison with those of § the signal
tions were obtained by lgCCC off:gt“ncghlnoliccx(mt of assignable to C-3 was shifted upficld by ca -3 ppm
spinach leaves. From the most polar fraction compound 1 accompanying the downfickd ’!"f.‘ of C-2 (ca +9 ppm)
was yielded as yellow powder (yield 0.004%, of the fresh 27 C4 (+ 1.5 ppm), characteristic of 3-glycosylation of
leaves). Column chromatographic purification of the 3-hydroxyflavones. The disaccharide residue in 6 was

fractions 3, 4 and 8 respectively provided compounds 2
(0.003 %), 3 (0.002 %) and 4 (0.006 %,) in crystalline state. OR?
The compounds were all positive to flavonoid colour
reactions and the IR and UV spectra suggested they were
flavonoid glycosides.
FABMS of 1 showed peaks at m/z 811, 789, 657, 495

and 333, which were respectively ascribed to [M +23]°,

M+1]*, (M+1-132)*, [M+1-132-162]" and

M+1-132-2x162]" ions, suggesting the existence OH O
of one pentose and two hexose moicties in the molecule of 6-1 B-b- Glepyr

1. Acid hydrolysis of 1 afforded an aglycone (5), which was 1 R'=B8-D-Glepyr R = R =}
methylated to 3,5,6,7,3',4'-hexamethoxyflavone and ident- il 21 g b Apifur '
ified as petuletin [2] on the basis of its UV [3-5],
'H NMR (3, 4] and "*C NMR [6-8] spectra. As sugar
component glucose and apiose were detected by TLC and
GC from the hydrolysate. 1 was partially hydrolysed with
the crude hesperidinase and gave glucose and a new
glycoside (6), whose FABMS exhibited the s at m/z
627[M +1)*,495[M +1—132]* and 333 (M + 1 — 132
—162]*). UV spectra of 1, $ and 6 were diagnostically
shifted on addition of shift reagents and indicated the

R' = 8--D-Glepys 6l B D-Gkpyr. R? = R*=H

R! 'B—D—(.’-lcpyr21 B b Glepyr. R? =Me R’=sH
R' = Me, R? = H. R’ = g- D - GlepyrU
R‘-R’-RJ-H

R =8 -D-Glepyr ==} 8 D -Apifur, R*= R'= H

laR) = !
*Part § in the series “Chemical Studies on the Edible Plants™. R' =R’ =H. R =Me

For Part 4 sce Phytochemisiry (1984) 24, 2438,

®» N4 & N AW W

R'=Me. R =R’=H
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Table 1. >C NMR spectra of flavonoxis 1-8°

C 1 3 s 2 3 7 4 ]

2 156.1 155.8 146.9 156.3 156.3 1473 1515 15158

3 1326 132.7 135.4 1329 1326 1354 1379 1373

4 1774 1718 1759 115 1718 176.0 178.2 178.1

s 15218 152.3+ 1517 152.3+ 1523+ 1516 1523 1523

6 1312 1318 130.7 131.1 131.2 1308 1311 1311

7 151.62 1513 151.3 151.5 1515 1513 154.9¢ 155.6%

8 937 93.6 93.6 93.7 93.9 938 9319 938

9 157.68 157.2¢ 157.1¢ 157.2¢ 157.2¢ 157,18 157.4¢ 1578

10 104.3 104.3 103.3 104.3 104.4 103.4 104.7 104.5

I 122.0 121.9% 121.9° 121.6® 121,00 122.0° 124.2 120.8°

b 11606 115.8¢ 1155 1162 1133 1118 118.7% 118

¥ 144.7 144 8 1450 144.6 146.8 148.7 146.6¢ 145.2

& 1483 1483 1476 148.3 149.3 1488 1472 148.6

s 115.0¢ 118.1¢ 1150 118.1¢ 115.2 1155 115.6° 1S4

& 121.2% 121.2% 12000 12110 12200 12170 120.1 120.6%

OMe 60.0 59.9 59.9 599 59.9 60.0 599 59.9
558 55.7 598 59.7

Hexose attached to aglycone

1 98.6¢ 984 1008 100.9 100.6

2 77.%4 1708 73.3¢ 73.3¢ 729

3 76.24 76.14 76.4¢ 76.3¢ 75.44

4 6.6 0.1 9.6 69.7 7.3

s 76.2¢ 77.4¢ 76.3¢ 76.2¢ 75.3¢

6 678 603 68.0 67.7 1699

Terminal glucose

1 102.88 103.0 103.0

2 73.2¢ 7394 74.4¢

3 76.24 76.3¢ 76.4¢

4 69.6 0.7 69.7

s 76.2 76.4¢ 76.64

6 60.6 60.6 60.7

Apiose

1 108.6§ 108.5

2 76.2¢ 76.4¢

3 79.2 .1

4 73.8¢ 738

s 64.1 64.2

*Measured at 68 MHz (except 1, which was determined at 25 MHz2) in DMSO-d, with TMS as internal
reference. The values with the same superscript may be interchangeable in the verticsl column.

Yo g = 164 H
t‘}cx_“; - 36! Hz-
"JC' N had I7l HL

assumed to be g-apiofuranosyl-(1 ~ 2)-g-glucopyranosyi
because of the good agreement of its carbon signals with
those of apiin (5,7,4'-trihydroxyflavone 7-O--D-apio-
furanosyl-(1 — 2)-8-D-glucopyranoside [10]) reported in
the literature {6, 8]. The coupling constants (J = 8 Hz and
singlet) of the anomeric proton signals in the 'H NMR
spectrum of 6 also supported the S-configuration of the
glucose and apiose [ 10] moieties. On passing from 6 to 1
the carbon signals due to the apiose moiety remained
unchanged while the one ascribable to C-6 of the glucose
was replaced from 60.3 ppm to 67.8 ppm, showing the |

— 6 linkage between two glucose moteties of 16, 8]. The
anomeric configuration of the terminal glucose residue
could not be established from the 'H NMR spectrum of 1
(100 MHz in DMSO-d, and in pyridine-d,) because of the
overlap of the signals due to anomerk and methine
protons of the sugar moiety. In the }3C NMR spectrum of

1 (Tabie 1) the anomeric carbon signal of the terminal

ucose was at 102.8 ppm and had a coupling constant,
Jery = 160 Hz, the values agreeing well with those of 8-
D-glucopyrancsides [11]. Thus 1 is patuletin 3-0--D-
glucopyranosyl-(1 —6)- B-p-apiofuranosyl-(1 —~ 2)]- 8-
D-glucopyranoside.

Compound 2 was formulated as C,,H,,0,,-H;0
from clemental analysis and FDMS [12]. An
assumption that 2 is a glycoside of monomethoxy-
pentahydroxyflavone having two hexose moicties was due
to the fragment ions in FDMS ([M + 1 ~162]* and [M
—2x162]*) and to the signais ascribabie to one
methoxyl, four aromatic and fourteen sugar protons in the
'H NMR spectrum [53.95 (s 6.73 (s}, 7.30 (d), 8.12 (dd)
and 8.40 (d); 4.06 (d), 5.46 (d) and 2.5-3.9 (m})]. Compound
2 was hydrolysed to patuletin and glucose. On the basis of
UV and 3C NMR spectra, the glycosidic linkage was
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positioned at C-3. The sugar carbon signals were in good
agrecment with the reported values for glucopyranosides
except for the one at 68.0 ppm, which can be ascribed to C-
6 of one glucose moiety where the terminal glucose is
linked [6, 8]. Two anomeric protons were detected as two
doublets (J = 7 Hz) at 5§4.06 and 5.46 in the '"H NMR
spectrum of 2. Compound 2 is thus petuletin 3-O-§-
gentiobioside.

Compound 3, C,;,H,,0,, -H;0, was assumed to be
monomethyl ether of 2 from the analytical values, FDMS,
'HNMR and '’CNMR spectra. The sugar carbon
signals in the '>C NMR spectrum were hardly dis-
tinguishable from those of 2, indicating that it contained
the same disaccharide. Compound 3 was hydrolysed to
glucose and an aglycone (7), which showed two methoxyl
proton signals and was methylated to 3,5,6,7,3' 4
hexamethoxyflavone. UV and '*C NMR spectra proved
the location of two methoxyl groups in 3and 7 at C-6 and
C-3'and of the glycosidic linkage of 3at C-3. Compound 3
was thus identified as spinacetin 3-0-f-gentiobioside.

Compound 4 exhibited two carbonyl absorptions at
1730 and 1640 cm ™! in its IR spectrum and the FABMS
revealed the peaks assignable to [M +1]* and (M +1
~176]" ions, indicating the presence of hexuronic acid
residue. Acid hydrolysis of 4 provided 3,6-dimethoxy-
5,7,3'4"-tetrahydroxyflavone [13] and glucuronic acid.
Thus 4 is 3,6-dimethoxy-5,7,3'4'-tetrahydroxyflavone 4'-
B-D-glucopyranuronide (spinatioside) [13].

In combination with the results of the previous paper
[1], it is clear that all the flavonols reported so far in
spinach leaves, i.c. patuletin [2], spinacetin [2] and 3-
methoxy-5,3',4'-trihydroxy-6,7-methylenedioxyflavone®
[14], occur in glycosidic form.

EXPERIMENTAL

Compound 1. The MeOH extract of tbe fresh leaves of S.
oleracea cv Atoras was treated as described in the previous paper
(1] The fastest elution of DCCC revealed a spot at R, 0.14 {silica
gel, CHCl,-MeOH (7:3) satd with H,0]. It was subjected 1o CC
over polyamide with gradient concentration of MeOH (H,;0
— McOH). The fractions showing one spot of 1 were combined
and again subjected to CC of Dision HP20AG (a high porous
copolymer of styrene and divinylbenzene) (H,0 — 509, McOH).
The fractions of 1 were collected and evaporated to dryness in
vacuo to give 1 as yellow powder, (2] 1’ — 77.3° (McOH; ¢ 0.14). It
gave positive colour reactions with FeCly, Mg-HCl and Zn-HCI.
vKB cm ! 1650, 1610, 1100-1000. FABMS m/z (rel. int.) 811
[M +23)° (09). 789 [M + 1]* (1L 657 [M + 1 ~ 132]* (0.4), 495
(M+1-132-162]° (0.4), 333 [M+1~132-2x162]* (23).
UV i M<OH nm (log e) 756 (4.25), ca 270 sh (4.19), 290-298 (3.92),
351 (4.28). AMeOH-NsOA< ym (log ef 270 (4.33), ca 330 sh (4.03),
380 (4.23). A McOH H,80,-NaOA< yy (169 e} 261 (4.34), 374 (4.28).
AMcOH NeOMe nm (log e 269 (4.32), 333 (3.92), 400 (4.36).
i McOH Al nm (log e) 268 (4.37), ca 310 sh (3.86), 340-358 (3.80),
418 (4.38). A McOH AIQ,-HQ nm (l0g ek 270 (4.26), ca 300 sh (3.93),
385 (4.23), ca 410 inflec (5] (4.20). 'H NMR (100 MHz, DMSO-
dx 83.79 (OMe), 2.6-5.0 (m), 5.37 (s, H-1 of apiose), 5.57 (d. J
= 7 Hz, H-1 of internal glucose), 6.56 (s, H-8), 691 (d, J = 8 Hz,

*The authors are deeply indebted to Professor E.
Wollenweber, Institut fur Botanik, Technische Hochschule,
Darmstadt. for his kind advice on the publication of Oettmeier
and Huepel.
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H-5), 7.6-7.7 (m, H-2, 6). 'H NMR (100 MHz, pyridine-d,k
4393 (OMe), 3.6-50 (m), 6.2]1 (d, J = 8 Hz, H-1 of internal
glucose), 6.51 (s, H-1 of apiose), 6.71 (s, H-8), 7.36 (d,J = 9 Hz, H-
57, 8.26 (dd, J = 2, 9 Hz, H-6), 838 (d,J = 2 H2, H-2).

Acid hydrolysis of 1. A soln of 1 in 5%, HC] was heated on a
water bath for 1 hr. After a night the ppt that separated were
collected and recrystallized from MeOH-H,0 to give S, mp
244-247°. UV A:,‘o" nm (log sk 256 (4.28), ca 270 sh (4.11), 293
(3.81), 370 (4.32). l:‘“'o"'m*‘ nm (log sk 261 (4.23), ca 270 sh
(4.22), 322 (4.02), 388 (4.29). A MeOH-H,80, NeOAc ny, (log 5} 261
(4.34), 386 (4.37). A MoOH-NeOMe ny, (log £} ca 240 sh (4.12), 334
(4.34). AMOH-AX, nm (Jog e 274 (4.33), ca 340 sh (3.63), 454
(4.48). i McOH-AQ,-HA nm (log ek 268 (4.33), ca 305 (3.66), ca
370 sh (3.98), 430 (4.39). 'H NMR (60 MHz, pyridine-d ) 63.96
(3H, s, OMe), 6.78 (1H, s, H-8), 7.38 (1H,d,J = 9 Hz, H-5), 8.09
(JH,dd, J = 2,9Hz, H-6'), 8.54 (1H,d,J = 2 Hz, H-2'). It was
methylated with CH;N,. The product exhibited one spot at R,
0.30 (light blue fluorescens) on TLC (silica gel, C,H,- M¢,CO,
8:2), identical with that of 3,5,6,7,3 4 -hexamethoxyflavone
(3.5.78,3' 4-hexamethoxyflavone, R, 006, dark ycllow
fluorescence).

The hydrolysate free from aglycone was filtered through
a column of Amberlite IR 45 (OH "), cvaporated to dryness
and subjected to TLC (mirocrystalline cellulose,
n-BuOH-pyndine-H,0, 3:2:1, p-anisidine- HCl). Two spots
wete detected at R, 0.28 (brown) and 0.51 (pale yellow). An
authentic glucose had R, 0.28 (brown) and the hydrolysate of
apiin showed two spots at R, 0.28 (brown) and 0.51 (pale yellow).
The sugar fraction was acctylated with Ac,O-pyridine and
subjected to GC [column, 2.5 mm x 2 m, 2%, diethyleneglycol
adipate on Chromosordb W HP (100-200 mesh); carrier gas, N;;
temp., 220-250° (5°/min)). Four peaks were detected at R, 5.6, 5.9,
10.1 and 11.1 (acetate of glucose; R, 10.1, 11.1: acetate of the
hydrolysate of apiin; R, 5.5, 5.8, 10.1, 11.1).

Enzymic hydrolysis of 1. A soln of 1 (138 mg) and the crude
hespendinase (10-20 mg) in 0.05 M scetate buffer (pH 4.75)
was incubated at 30° for 24 hr. The reaction mixture was
filtered through a column of Dision HP20AG. The filtrate was
desalted with a column of Amberlite IR 120 (H*), concd in
vacuo and subjpcted to TLC (microcrystalline cellulose,
n-BuOH- pyridine-H 0, 3:2: 1, p-anisidine - HCl). Only one spot
of glucose was detected. The column of Diaion HP20AG was
washed with McOH. The MeOH soln was evaporated and the
residue was crystallized from H,O to give 6 as yellow needles, mp
180-200°, [a] 3} — 98.2° (MeOH; ¢ 0.12). FABMS m/z (rel. int.)
627 (M +1]" (6), 495 [M+1-132]* (3), 333 [M+1-132
—162]" (33). UV AMOH s (10g ¢x 256 (4.24), ca 267 sh (4.18),
290-300 (3.90), 350 (4.25). 4 MeOH-NaOAc np (log ) 270 (4.31), ca
330sh (4.02), 382 (4.21) 4 -H,80,-NaOAC nmy (log s) 261
(4.32), 373 (4.26). AMcOH NeOMe nm (l0g e} 269 (4.31), 335 (4.01),
40] (4.33) A':‘u'o”’ »nm (log e} 277 (4.35), ca 305 sh (3.90),
340- 355 (3.75), 434 (4.35). A McOH-AIQ1,-HQ o, (log ek 270 (4.26),
ca 300 sh (3.94), 383 (4.22), ca 410 inflec {5] (4.18). 'H NMR
(270 MHz, DMSO-d,) §2.5-5.4 (H on sugar except two anom-
enc H), 3.76 (s, OMe), 5.36 (s, H-1 of apiose), 5.65(d.J = 8 Hz, H-
1 of glucosc), 6.84 (d, J = 9 Hz, H-5°), 7.54 (d. J = 2 Hz, H-2).
7.68 (dd, J = 2,9 Hz, H-6).

Under the same conditions, g-glucosidase (from almond) did
not hydrolyse 1.

Methylation of 1 followed by hydrolysis. Compound 1 was
methylated with CH,N,; and the product was hydrolyzed with
IN HCl in McOH for 1 hr. The hydrolysate was diluted
with H,O and the ppt that separated was collected and
crysiallized from $0°%, dioxane to give 3-hydroxy-5,6,7,3' 4'-
pentamethoxyflavone as pale yellow needles, mp 183-185° (lit.
(9] mp 190-191°). UV A':“'o“ nm (log ek 252 (4.35), 356 (4.39),
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unchanged on addition of NaOAc and H,BO,-NaOAc.
AMOH-AICL nm (log ) 265 (4.39). 421 (4.49), unchanged on
addition of HCL '"H NMR (60 MHz, CDCl,} §3.89, 3.92, 3.95,
401 (15H,OMe). 7.72 (1H, s, H-8), 694 (1H,d, J = 10 Hz, H-5),
76-78 (2H, m, H-2, 6).

Compound 2. Fraction 3 exhibited a spot of R, 0.18 [silica gel,
CHC1;-MeOH (7:3) saud with H,O). It was subjected to CC
over Diaion HP20AG (H,0 — MeOH). The TLC homogencous
2 crystallized from 509, MeOH to yellow needles, mp 220-222°,
(a)} - 22.3° (McOH; ¢ 0.10). It gave positive colour reactions
with FeCl,, Mg-HCl and Zn-HCl. (Found: C, 49.53; H, 5.16.
C;4H,,;0,¢ H,0 requires: C, 49.85; H, 5.08%,.) FDMS my/z (rel.
intx 679 [M+23]* (10) 657 [M+1]° (100), 495 (M +1
~162]* (10), 332 [M-2x162]* (85) IR vERcm™': 1660,
1610, 1100-1000. UV A’-‘n'o"nm (log &k 257 (4.31), ca 2703h
(4.25), ca 300 sh (3.97), 355 (4.33). A MsOH-NaOA< nm (log ¢} 270
{4.16), ca 330 sh (3.84), 390 (4.09). A MeOH-H,80,-NeOA< nym, (log £}
262 (4.19), 377 (4.13). .éﬁ.‘..'o"-m“'nm (log ex 270 (4.17), 337
(3.87), 409 (4.22). iMeOH AKX, o (log &)y 276 (4.43), ca 310sh
(3.89), 336 (3.81), 437 (4.44). AMeOH-AIQ,-HA ny (log ek 270
(4.30), ca 300 (3.92), 390 (4.28), ca 400 inflec 5] (4.28). 'H NMR
(270 MHz, DMSO-d} 62.5-39 (m. H on sugar except two
anomeric H), 3.76 (s, OMe), 4.06 (d, J = 7 Hz, H-1 of terminal
glucose), 5.41 (d, J = 7 Hz, H-1 of inner glucose), 6.50 (s, H-8),
6.85 (d, J = 9 Hz, H-5), 7.56-7.59 (m, H-2, 6).

Acid hydrolysis of 2. Compound 2 was hydrolysed with $°,
HClin 50% McOH for 3 hr. The hydrolysate was treated just in
the same manner as in the case of 1. The aglycone, mp 240- 243°,
was identical with 8§ in every respects. TLC of the sugar fraction
exhibited the spot of glucose.

Compound 3. Fraction 4 was chromatographed over Diaion
HP20AG (H;0 — MeOH). The TLC bomogencous 3 (R, 0.37)
crystallized from McOH to yellow ncedles, mp 192-194°, [a]F
~19.0° (McOH; ¢ 0.19). It gave potitive colour reactions with
FeCly, Mg-HC| and Zn-HCl (Found: C, 50.50; H, 5.40.
C;4H,.0,. H;0 requires; C, 50.58; H, 5.27%,.) FDMS m/z (rel.
int.x 693 (M +23]° (6),671 [M +1]° (100),509 (M + 1 —162]°
(3), 346 [M-2x162]* (18) IRvKMrcm™': 1640, 1600,
1100-1000. UV A M40 nm (log s} 254 (4.28), ca 270 sh (4.21), ca
300 sh (3.97), 350 (4.33). A MeOH-NsOA< nqy, (Jog e} 272 (4.35), 322
(3.79), 390 (4.27). AMeOH-H,B0,-NeOAc nm (Jog ek 255 (4.27), 268
(4.25), 355 (4.29). A MeOH-NaOMe ny (log e} 270 (4.33), 334 (4.05),
415 (4.48). i MeOH- A0, nep (log sk 267 (4.29), ca 280 sh (4.25), ca
305sh (3.95), 382 (4.33), ca 400 inflec [5]) (4.30)
4 MeOH AKCL,-HQ nm (Jog e): 267 (4.28), ca 280 inflec (5] (4.24), ca
300sh (3.97), 382 (4.32), ca 410 inflec [5] (4.25) 'H NMR
(270 MHz, DMSO-d ) 62.6-5.4 (H on sugar except two anom-
eric H), 3.76, 3.85 (s, OMe), 4.08 (d, J = 7 Hz, H-1 of terminal
glucose), 5.52 (d. J = 7 Hz, H-1 of inper glucose), 6.55 (s, H-8),
692(d.J =9 Hz, H-5). 7.51 (dd. J = 2,9 Hz, H-6', 194 (d. J
=2 Hz, H-2).

Hydrolysis of 3. A soln of 3in § %, HCl-McOH was refluxed for
1 hr. The reaction mixture was diluted with H,O and the ppt that
scparated was collected and crystallized from MeOH-H,0 to
give 7, mp 227-230° (lit. [2] mp 235--236°) UV AMOH nm (log ek
255 (4.29), ca 270 sb (4.13), 295 (3.86), ca 340 inflec [ 5] (4.22), 367
(4.35). AMeOH NeOA< nm (log s} 270 (4.25), ca 275 sh (4.25), 320
(4.04), 390 (4.32). AMeOH-H,B0,-NeOAc o (log ¢} 255 (4.28), ca
270sh (4.14), 370 (4.33) AMcOH-NeOMe nm (log sk ca 240 sh
(4.22), 333 (4.32). AMeOH MO, nm (log ek 266 (4.35), ca 300 sh
(3.78), ca 380 sh (4.17), 430 (4.41). A MeOH AIQ, HQ npy (log &) 266
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(4.36), ca 305 (3.75) ca 370sh (4.10), 430 (4.34). 'H NMR
(60 MHz, pyridine-d ¥ §3.97, 4.05 (cach 3H, OMe), 6.90 (IH, s,
H-8),7.35(1H.d.J = 9 H2, H-5),8.0-8.4 (2H,m H-2',6). It gave
an acetate, mp 168-169° (MeOH), and its methyl ether showed
the same behaviour on TLC with those of 3,56,73 4
hexamethoxyflavone.

Compound 4. Fraction 8 was purified by CC over Diaion
HP20AG (H;0 — 709, McOH). The fractions of 4 (R, 0.27)
were collected and crysallized from MeOH-H,;0, mp 153° (lit.
[(13]) mp 159°), [a]}} —80.0° (McOH; ¢ 0.11). IR vKB: 1730,
1640, 1610, 1100- 1000, identical with that of authentic spinato-
side. UV spectra in McOH and in McOH-reagents were identical
with the reported values [13]. FABMS my/z (rel int.x 523 [M
+1]° (12), 347 [M+1-176]° (120 'HNMR (270 MHz,
DMSO-d,) 63.4-4.0 (m, H on sugar except anomerc H), 3.77,
3.82 (s, OMe), 5.12 (d. J = 7 Hz, anomeric H), 6.57 (s, H-8), 7.22
(d, J =9 Hz, H-5), 7.5-76 (m, H-2, 6) Compound 4 was
hydrolysed with 10%, HCl 1o 8, mp 207-209° (lit. (13] mp
205-207°) and glucuronic acid (by TLC). UV spectra of 8 (in
McOH, MeOH-AICl, and McOH-AICl,-HCI) were identical
with the reported values [, 13]. The IR spectrum was identical
with that of authentic axillarin. Compound 8 was methylated to
3,5,6,7,3 4-hexamethoxyflavone, mp 138-139° (MeOH-H,0)
(lit. 2] mp 143-144°).
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