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FLAVONOL GLYCOSIDES WITH ACETYL SUBSTITUTION FROM
KALANCHOE GRACILIS

KARIN CHIUNG-SHEUE LiU,* YANG SHI-LIN, MARGARET F ROBERTS and J. DAVID PHILLIPSON

Ty ainn b s
pcparument o

Py -, 7 AT 1

. Q R R I S P A O A0 N mevanl Q v 1 vEreg A
ne dCnool O1 ronarmacy, Umversity oI London, £¥-3% Brunswick >quare, 1L.onaon wUlN 1AA,

UK.

(Receted in revised form 10 March 1989)

Key Word Index.—Kalanchoe gracilis; Crassulaceae; flavonoids, mono, di and triacetylated derivatives of patuletin

3,7-d1-O-rhamnoside, FABMS, 'H and '3C NMR.

Abstract—The aerial parts of Kalanchoe gracihs yielded 10 flavonoids, three of which were patuletin, patuletin 3-0-
rhamnoside and patuletin 3,7-di-O-rhamnoside. The other seven flavonoids are new: patuletin-3-O-rhamnosyl-7-0-[ 3-
O-acetylrhamnoside], patuletin-3-O-rhamnosyl-7-0-{4-0-acetylrhamnoside], patuletin-3-O-rhamnosyl-7-0-[3,4-0-
diacetylrhamnoside], patuletin-3-O[4-O-acetylrthamnosyl]}-7-0-[3-O-acetylthamnoside], patuletin-3-O-[3-O-acetyl-

rhamnosyl]-7-0-[3-O-acetylrhamnoside],

patuletin-3-0-{4-O-acetyl

rhamnosyl]-7-0-{3,4-diacetylrhamnoside]

and patuletin-3-0-[4-0O-acetylrhamnosyl]-7-0-[2,4-0O-diacetyirhamnoside].

INTRODUCTION

Kalanchoe gracilis Hance, a perennial herb from the
mountain area of Taiwan, 1s used as a herbal remedy for
the treatment of tissue inflammation caused by muscle
myurtes [1, 2]. In a study of the plant to determine the
substances responstble for its medicinal use, the major
1solatable constituents were found to be flavonoids. Flav-
onoids are known to be anti-inflammatory and therefore
it 1s plausible that the flavonoid constituents are import-
ant 1n the traditional use of this herb [3, 4]. Flavonoids
previously 1solated from Kalanchoe species include quer-
cetin, kaempferol [5], quercetin 3-diarabinoside and
kaempferol 3-glucoside from K pinnata [6]). Kalanchoe
blossfeldiana leaves and flowers have yielded cyanidin 3,5-
diglucoside, cyanidin 3-monoglucoside, pelargonidm 3,5-
diglucoside and leucocyanidin { 7]. Kalanchoe daigremon-
tiana yielded kaempferol coumaroylarabinoside of un-
certain structure [8]. More recently, patuletin 3,7-di-O-
rhamnoside has been isolated from K. spathulata {9].
Bufadienolides have also been reported to occur in
K diagremontiana and K lanceolata {10, 117. This paper
reports the 1solation and identification of three known
flavonoids, patuletin, patuletin 3-O-rhamnoside, patule-
tin 3,7-d1-0-rhamnoside and seven new acetylated patule-
tin rhamnosides

RESULTS AND DISCUSSION

The ethanolic extract of the dried plant material was
reduced to dryness and sequentially extracted with petrol,
chloroform and ethyl acetate. The residue from the ethyl
acetate was fractionated on a polyamide column and
TLC indicated that each fraction contained a complex
mixture of flavonoid glycosides. Punification of the indi-
vidual compounds was achieved by a combination of

*Present address School of Pharmacy, College of Medicine,
National Taiwan Umversity, Taipei, Taiwan, R O.C.

silica gel and Sephadex LH-20 chromatography. Apart
from patuletin 10, patuletin 3-O-rhamnoside 9 [12] and
patuletin 3,7-di-O-rhamnoside 1 [9], a new series of
mono-, di- and triacetylated derivatives of patuletin 3,7-
di-O-rhamnoside was isolated (1-8) (Fig. 1).

Compound 1. The 'H NMR spectrum (Table 1) show-
ed the expected signals of aromatic protons at 67.37 (d, J
=2Hz),7.34(dd,J=2,J=9 Hz)and 6 91 (d, J =9 Hz)for
H-2', H-6’ and H-5, respectively. A singlet signal at §6.64
was assigned to H-8 and the methoxy protons at 3.85
were assigned to C-6 which was explained by the charac-
teristic mass ion at m/z 317 {A —15]* [13]. The signal for
5-OH proton was located downfield at §12.4. Therefore
patuletin is the aglycone of 1. In the 'H NMR spectrum,
two doublet signals at 60.86 and 1.14 were observed

Rl R* R® R4 RS
1 H H H H H
2 H Ac H H H
3 H H Ac H H
4 H Ac Ac H H
5 H Ac H H Ac
6 H Ac H Ac H
7 H Ac  Ac H Ac
8 Ac H Ac H Ac
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Flavonouds from Kalanchee gracilis

indicating the presence of two sets of rhamnose methyl
protons and the signals for the anomeric protons ap-
peared at 65.23 and 5.57, respectively. The signals for the
carbon atoms of two rhamnose moieties were also ob-
servable in the **CNMR spectrum (Table 2). Com-
parisen of *H and 1*C NMR spectra of 1 before and after
hydrolysis confirmed the presence of two rhamnose mot-
eties, and rhamnose was also detected on TLC. The
FABMS spectrum revealed significant peaks at m/z 479
[(M +H)—rhamnose] ", 333 [(M + H)— 2 x thamnose] *
apart from the peak of a molecular ion at m/z 625 [M
+H]* and this result further confirmed 1 to be a
dirhamnoside.

The UV spectrum of 1 10 methanol and the changes
observed in this spectrum after the addition of shift
reagents [14)] suggested the presence of free hydroxyl
groups at -3, C-4 and C-5 positions, while the 7-
hydroxy group was substituted. The purple coloured spot
of 1 under UV, on the TLC plate gave a further purple
spot and a yellow spot after hydrolysis, indicated that one
rhamnose was attached at C-7 and the other at C-3 This
assignment of rhamnoside moieties was further confit-
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med by the "*CNMR spectrum [15]. Compound 1 is
therefore patuletin 3,7-di-G-rhamnoside.

Compound 2. The UV spectral shifts of 2 with standard
reagents indicated an identical pattern to 1. A com-
parison of the "HNMR spectrum of 2 with that of 1
{Table 1), indicated that the signals for H-2', H-¢', H-5,
H-8 and 6-methoxy protons were similar. Thus 2is alsoa
patuletin diglycoside. In the 'H NMR spectrum of 2, an
extra singlet signal of three protons was exhibited at
82.12, suggesting that one of the sugar hydroxyl groups
was acetylated. The signals for methyl protons of the two
rhamnose units appeared at 60.88, 1.20 and signals for
two anomeric protons were located at 35.28 and 5.65. The
characteristic double doublet signal (J =2, J =10 Hz) for
one of the sugar protons at C-3 of a rhamnose moiety
[16] was shifted downfield from 63.0-4.5 to 5.03, indi-
cating it had an acetylated hydroxyl group. In the
"SCNMR spectrum of 2, the presence of signals at
8170.3 for one acety! carbon (—OCOMe), 21.2 for one
methyl carbon (—OCOMEe) and signals for carbons of
two rthamnose supported the FHIINMR spectral data. In
the FABMS spectrum, the molecular ion at m/z 667 (M

Table 2 '*C NMR data of compounds 1-4*

C i 2 3 4

Patuletin

(aglycone)
2 1576 157.8 157.8 1579
3 1345 134 6 134.6 1347
4 1780 1783 178 2 178.3
5 1545 154 4 154.2 1540
6 1292 1296 129 4 129.7
6-OMe 613 615 615 616
7 1557 1558 1558 1559
8 985 98.8 98.6 98 S
9 148 6 148 8 148.8 1489
10 1054 1058 1058 106 1
' 121.2 1214 1210 1214
2 1155 1156 1155 115.7
3 145.2 1454 1453 1454
4 148 2 148.3 148.3 148 4
5 1155 1157 115.6 115.7
o' 1206 1207 1206 120.7

C-3-0-Rhamnose
1 1020 102.1 102.0 102.1
2 706 707 707 70.8
3 106 7035 mn4 705
4 714 L3 712 711
5 703 704 701 702
6 178 179 175 17.6

C-7-0-Rhamnose
1 98 8 98.8 088 99.1
2 700 686 69.9 673
3 700 738 689 70.0
4 71.1 674 732 73
5 699 701 672 677
6 174 176 175 174
3 —-0OCOMe 170.3 170 1
3 -0OCOMe 21.2 209
4 -0OCOMe 1699 1698
4 -0OCOMe 209 20.6

*3CNMR (250 MHz, DMSO-d,)
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+H]" was consistent with the structure of a mono-
acetylated dirhamnosyl patuletin. Moreover, the signifi-
cant fragment at m/z 521 due to loss of one rhamnose, and
the signal at m/z 333 due to further loss of mono-
acetylrhamnose, indicated the attachment of rhamnose at
C-3 and monoacetylrhamnose at C-7. Acid hydrolysis of
2 gave acetylrhamnose (R, 0.68) in addition to rhamnose
(R, 0.74) on TLC.

Upon partial hydrolysts of 2, the monoglycoside ob-
tamed gave a yellow colour under UV;4, on TLC,
suggesting that the more easily hydrolysable sugar on the
C-3 posttion was liberated Comparison of 'H and
B3CNMR spectra of 2 and the partially hydrolysed
product, confirmed that signals for one rhamnosyl-Me
disappeared, whereas signals for the acetyl group re-
mained unchanged. The acetylated hydroxyl group was
therefore assigned to C-3 of the rhamnose unit at C-7 of
patuletin. The signal of §73.8 1n the '*C'NMR spectrum
{Table 2) of 2 was 3.8 ppm downfield to the corresponding
signal of 1 (570 0) confirming that the acetyl substituent
was as suggested [15, 17]. Thus 2 1s patuletin 3-O-
rhamnosyl-7-0-[ 3-O-acetylrhamnoside].

Compound 3 In the FABMS spectra, the identical
molecular 1on and fragmentation pattern of 3 and 2
suggested that 3 was also a patuletin diglycoside contain-
ing a 3-O-rhamnose as well as 7-O-acetylrhamnose sub-
stituent The chemical shifts of signals in the 'H NMR
spectrum {Table 1) for the aromatic protons {H-2, H-6/,
H-5', H-8), the 6-methoxy protons, the anomeric protons
of rhamnose, the two rhamnosyl-Me and one acetyl
protons were all similar to that of the corresponding
protons n 2, indicating a structure similar to 2. However,
a charactenstic triplet signal (16) at 64 93 (J = 10) rather
than a double doublet signal (4 5 03) as 1n 2 indicated that
a hydroxyl group on one of the rhamnose unifs at C-4 was
acetylated Due to the presence of 7-O-acetylrhamnose as
revealed in the FABMS spectrum and with further
supportive evidence from the downfield shift of 2.1 ppm
of C-4 of the rhamnose unit at C-7 of the aglycone (73.2)
as compared to that of 1 (671.1) in the '3C NMR spectra,
the acetylated hydroxyl group was assigned to C-4 of the
rhamnose at C-7 of the aglycone. The '3C NMR spec-
trum of 3 (Table 2) confirmed carbon signals for patuletin,
two rhamnose and an acetyl moiety. Therefore, 3 1s
patuletin 3-O-rhamnosyl-7-O[4-0-acetylrhamnoside]

Compound 4 Comparison of the UV, 'HNMR and
FABMS spectra of 4 with that of 2 and 3, indicated that 4
was also a 3,7-di-O-rhamnoside of patuletin. In the
'HNMR spectrum (Table 1), two signals were observed
at 5208 and 2.07, indicating the presence of two acetyl
protons. Two downfield shifted characteristic sugar pro-
tons, in which a double doublet signal at §5.2, (1H, J =2,
J =10 Hz) for H-3 of one of the rhamnose moieties and a
triplet signal at 0515 (1H, J=10Hz) for H-4 were
observed, indicating two of the hydroxyl groups at either
C-3 or C-4 of etther of the two rhamnose moieties was
acetylated After acid hydrolysis, the hydrolysate of 4
gave a diacetylrhamnose (R, 0.52) in addition to rham-
nose (R; 074) on TLC

Upon partial hydrolysis of 4, the monoglycoside ob-
tained gave a yellow colour under UV, on TLC,
suggesting that the sugar on the C-3 hydroxyl was
released. The *H NMR spectrum of this partially hydrol-
ysed compound revealed the loss of one of the two
rhamnosyl methyl groups However proton signals for
the two acetyl groups were retained in the spectrum. Thus

K C-S. L1u et af

the hydroxyl groups on C-3 and C-4 of the rhamnose
moiety at the C-7 hydroxyl of patuletin were acetylated.
In the FABMS spectrum the molecular 1on at m/z 709 [M
+H]* showed one more acetyl substituent than either 2
or 3. The mass fragment at m/z 563 due to loss of one
rhamnose and m/z 333 due to further loss of diacetyl-
rhamnose provided good evidence for this assignment In
the 13C NMR spectrum (Table 2), the carbon signals for
patuletin and those of 3-O-rhamnose moety were 1dent-
ical to that in 3 Chemical shifts assigned for acetylation
of rhamnose at C-3 (671 37), C-4 (6700) showed the
expected lower field than the adjacent C-5{567.7) and C-2
{667.3) protons and were therefore assigned to the C-7-0-
rhamnose of the aglycone Therefore 4 is patuletin 3-0-
rhamnosyl-7-0-[3,4-O-diacetylrhamnoside]

Compound 5 The 'HNMR spectrum of 5 (Table 1)
was very sunilar to that of 4 except signals around 635
were observed for downfield shifted sugar protons. Com-
pound § was identified as a diacetylated patuletin 3,7-d1-
O-rhamnoside. The two charactenstic signals for sugar
protons appeared at 34.97 (dd, J =2, J =10 Hz)and 4 73
(t, J=10 Hz), indicating acetylation at C-3 or C-4 of one
or other of the rhamnose units In the FABMS spectrum,
a significant fragment mass at m/z 521 due to loss of
monoacetylrhamnose from the molecular 1on of m/z 709
[M+H]™, indrcated a 3-O-rhamnose bearing one acetyl
group, the mass at m/z 333 due to loss of the second
monoacetylrhamnose, was evidence that the other acetyl
group was on 7-O-rhamnose. Further comparison of the
TH NMR spectrum of 5 with that of 2, indicated that the
chemical shift of the signal at 64 97 corresponded with
the signal at 0 5.03 assigned to H-3 of the acetylated C-3 of
the C-7-0-rhamnose moiety in 2, suggesting C-3 of the C-
7-O-rhamnose moiety of § was also acetylated. Thus, the
other acetyl group had to be at C-4 of C-3-O-rhamnose of
patuletin. Thus 5 1s patuletin 3-0-[4-O-acetylrham-
nosyl]-7-0-]3-O-acetylrhamnoside].

Compound 6. In the FABMS spectrum of 6, the peak of
molecular 10n at m/z 709 [M +H] " and two major mass
fragments at m/z 521, 333, were 1dentical to those ob-
tained with §, indicating that 6 1s a patuletin glycoside
containing a monoacetyl 3-O-rhamnose and a mono-
acetyl-7-O-rhamnose. In the 'H NMR spectrum (Table 1)
in the region of §3.54 5, two signals at 4.3 (1H, dd, J =2,
J=5Hz)and 44 (1H,dd, J=2. J =5 Hz) for two H-2 and
two signals at 636 (1H¢, /=10Hz) 38 (1H ¢, J=10 Hz)
for two H-4 associated with rhamnose moleties were
observed In addition to two signals at 356, 54 for the
anomeric protons, the presence of two double doublet
signals, downfield shifted at 850 (1H, dd, J=2, J
=10 Hz),52(1H,dd, J=2,J =10 Hz) for two H-3 clearly
indicated that C-3 on both the C-3-0- and C-7-0-
rhamnose moiettes were acetylated Thus 6 1s patuletin-3-
O0-[3-0-acetylrhamnosyl]-7-0-[ 3-O-acetylrhamnoside].

Compound 7 In the FABMS spectrum of 7 the mol-
ecular ion appeared at m/z 751 [M +H]", indicating a
compound with one more acetyl group than either 4, 5 or
6. The major fragmentation pattern showed loss of mono-
acetyl rhamnose from the molecular 10n to give an ton at
m/z 563 and subsequent loss of diacetylrhamnose to give
an 1on at m/z 333, the latter fragmentation being exactly
the same as that of 4. Thus 7 1s an acetylated patuletin
glycoside with one acetyl group on the 3-O-rhamnose and
two acetyl groups on the 7-O-rhamnose. In the 'H NMR
spectrum (Table 1) signals at 62.054, 2.458 and 210
indicated the presence of three acetyl substituents In
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addition to the signals at 45.65, 5.51 for the anomeric
protons of the sugar moieties, two downfield signals at
6534 (1H, dd, J=2, J=10Hz) and 6524 (1H, ¢, J
=10 Hz) were assigned to H-3 and H-4 of the C-7-0-
rhamnose moiety, confirming the presence of a diacetyl 7-
O-rhamnose moiety. The signals at §4.31, 4.32 are easily
identified as the H-2 of the C-3-0 and C-7-0-rhamnosides
and 3.9 for H-3 of the C-3-O-rhamnoside were easily
identified. However the signal for a rhamnose H-4 which
was shifted downfield (84.8, 4.9) despite some overlapped
signals due to solvent had to be associated with the
attachment of acetyl group on C-4 of the C-3-0-
rhamnose moiety. Therefore, 7 is patuletin 3-0-[4-0-
acetylrhamnosyl]-7-0-[3,4-diacetylrhamnoside]. .

Compound 8. Comparison of the FABMS spectrum of
8 with that of 7 revealed that the molecular ion and
fragmentation pattern was practically the same. In the
IHNMR spectrum of 8 (Table 1) signals at §2.05, 2.12
and 2.14 for three acetyl groups were exhibited. In the
normal region of sugar protons (63.5-4.5) two double
doublet signals at 3.9 (1H, J=2, J=10Hz), 44] (IH, J
=2, J=10Hz) for H-3 of the C-3-0- and C-7-0-
rhamnose moieties and one double doubiet signal at
5424 (1H, J=2, J =5 Hz) for H-2 of a rhamnose moiety
were observed, whereas in the downfield region, besides
the two signals at §5.41, 5.68 for the rhamnose anomeric
protons, two shifted triplet signals at 4.9, 5.0 for the H-4
of both the C-3-0- and C-7-0 rhamnose moieties were
also present, indicating that both these carbons were
acetylated. The indication of only one acetyl group on the
rhamnose moiety at C-3 provided by MS analysis, sug-
gested the other acetylated carbon had to be on a
rhamnose moiety at C-7. The signal at §5.34 (dd, /=2, J
=35 Hz) was then assigned for H-2 of the C-7-0-rhamnose
moiety. Therefore, 8 is patuletin 3-0-{4-0-acetylrham-
nosyl]-7-0-[2,4-0-diacetylrhamnoside].

Compounds 9 and 10 were assigned to patuletin 3-0-
rhamnoside and patuletin by comparison of the UY and
IH NMR spectra with the published data (9, 12). These
patuletin acetylated rhamnosides, found in conjunction
with a similar range of kacmpferol acetylated rhamnosi-
des (currently under investigation), were the major flav-
onaids of this plant. The fact that the flavonoid giycosides
isolated are almost exclusively rhamnosides with acetyl-
ation at C-3” or C-4” or both is of particular inferest as
they constitute a new group of flavonoids.

EXPERIMENTAL

Plant material. Stems and leaves of Kalanchoe gracilis Hance
were collected in 1987 from the medicinal plant garden of the
School of Pharmacy, National Taiwan University, Taipes,
Taiwan and identified by Y. H. Tsen. Herbarium specimens are
kept in the laboratory of Pharmacognosy, School of Pharmacy,
Taiwan University.

General. TLC, which was routinely used to monitor each
fraction, was carried out on silica gel 60 F,s, (Merck) plates
with the solvent systems: CHCL,-MeOH-butanone-Me,CO
(12:4:2:1); CHCl,-MeOH-butanone—H,O (40:20:10:1). The
spots were visualized under UV and exposed to NH; vapour. 'H
and 13C NMR spectra were recorded with TMS as int. standard.
UV spectra were recorded following standard procedutes of ref.
[14].

Extraction and isolation, 2.5 kg dried and powdered plant
material was extracted with EtOH at room temp. After removal

2817

of the solvent under red pres H,O was added and the crude
extract was extracted successively with petrol, CHCl,, EtOAc
and n-butanol. The EtOAc extract (15 g) was chromatographed
on a polyamide (400 g) column, eluting with CHCI,, followed by
mcreasimng concentrations of MeOH. Fractions eluted with
CHCI;-MeOH 9 1 (Fr. A); 3:1 (Fr. B) and 1-1 (Fr. C) were
rechromatographed on silica gel (230 mesh) column with
CHCIl,-MeOH-butancne mixtures of increasing polanty. Frac-
tions collected were analysed by TLC and further chromato-
graphed over Sephadex LH-20 column with MeQH. Through
repeated separation, Fr. A gave compounds 7 and 8; Fr B gave
compounds 2-6 and Fr. C gave compounds 1, 9 and 10.

Acid hydrolysts of 1, 2 and 4. A solution of each compound
{5 mg) in 10% HOAc (5 ml) was heated on a water bath at 100°
for 2 hr. Dunng hydrolysss, the reaction was monilored at 10 mm
intervals by TLC of the hydrolysates on cellulose plates
{pyndine-EtOAc-HOAc-H,0=36.36:7 31) using antline
phthalate as sprayving reagent, followed by heating at 110° for
10 min The aglycone and 1ts monoglycoside were detected on
sihca gel plate (CHCl,-MeOH-butanone-Me,CO=12-4-2 1)
under UV,,, and fumed with NH, vapour.

Compound 1, patulenin 3,7-di-O-rhamnoside. UV AM2H nm:
260, 268 sh, 352; (NaOMe} 267, 395; (AICL,) 278, 450, (AICI,
+HCI) 275, 305 sh, 360; (NaOAc) 267, 390; (NaOAc +H,BO,)
266, 390. FABMS m/z (rel. int J 625 (M +H)* (30), 479 [(M + H)
—146]* (46), 333 [(M +H)~292]* (AH)* (100}, 317 [A~ 15]*
(35). 189 [AH — 1447* (15), 147 (30).

Compound 1 patuletin-3-O-rhamnosyl-7-O-{ 3-O-acetyirham-
noside]. UV M nm- 259, 268 sh, 360, (NaOMe) 266, 398;
{AICI;) 280, 310, 450, (AIC1; + HCI) 278, 310, 360; (NaOAc) 268,
396; (NaOAc -+ H;BO,) 268, 396. FABMS m/z (rel. int ) 667 (M
+H]* (26), 521 [(M+H)—146]* (44}, 333 [(M+H)—334]*
(AH)* (100), 317 [A— 157" (34}, 189 (34), 147 (11)

Compound 3 patuleun 3-O-rhamnosyi-7-O-[4-O-acetyirham-
nostde]. UV AMOH nm: 258, 268 sh, 356, (NaOMe) 266, 400,
{AICl,) 276, 446; (AIC1, + HCI) 278, 303, 358; {(NaOAc) 266, 400;
{(NaQAc+H,BO,) 261, 400 FABMS m/z (rel int.) 667 [M
+H]" (60}, 521 [{(M+H)—146]" {45), 333 [(M+H)-—-334]"
[AH]* (100), 317 [A—15]" (29), 189 (35), 147 (18).

Compound 4, patuietin 3-O-rhamnosyl-7-O (3,4-O-diacetyl-
rhamnoside]. UV AM®H nm 260, 268, 358, (NaOMe) 266, 39%;
(AICl,) 280, 450; (AICI, + HCIl) 280, 360, (NaOAc) 266, 35(;
{(NaQAc+H,BO,) 266, 390 FABMS m/z (rel mt} 709 (M
+H]* 9), 563 {(M+H)—~146]1" (26), 333 [(M+H)—~2307"
[AH]* (100), 317 [A—15]* (26), 189 [AH -6], 147 (7)

Compound S, patuletin-3-O [4-O-rhamnosyi]-7-O-[3-O-
acetylrhamnaside]. FABMS m/z (rel int.3. 709 [M + H]* (19), 521
[(M +H)— 188]* (21), 333 [(M+H)—376]* [AH]" {100), 317
[A—15]% (21), 189 (100}

Compound 6 patwletin-3-O-[3-O-acetylrhamnosyl]-7-O-[3-O-
acecylrhamnoside]. FABMS m/z (rel. int) 709 {M+H]*, 521
[(M+H)—188]* (11), 333 [(M+H)—-3761" [AH]" (19), 317
[A—15]* (11), 189 (100).

Compound 7, patuletin-3-O [3-O-acetyirhammosyi]-7-O-[3,4-
diacetylrhamnoside]. UV AMeCH nm: 2358, 268 sh, 353; (NaOMe}
267, 400; (AICl,) 278, 308 sh, 448, (AlCl, + HC) 275, 308 sh, 356,
(NaOAc) 268, 394; (NaOAc + H,BO,) 268, 394. FABMS m/z (rel.
mty 751 [M+HJ" (3), 563 [(M + H}— 1887" (14} 333 [(M + H}
—41871* (AH)* (100}, 317 [A—-153* (29) 189 (49).

Compound 8, patuletin-3-Q-[4-O-aceryirhamnosyl J-7-O-[2,4-
O-diacetylrhamnoside]. UViM¥%am 259, 268sh, 356;
(NaOMe) 268, 400; (AICL,) 278, 305 sh, 450, (AIC1, + HCI) 275,
308 sh, 356; (NaOAc) 268, 396; (NaOAc+H,BO;) 268, 396
FABMS m/z (rel. int.y: 751 [M + H]* (10), 563 [(M + H)—188]*
(11), 333 [(M + H)—418]* (AH)* (74}, 317 [A—15]* (33), 189
(100).
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