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Abstract-The aerial parts of Kalanchoe gracilts yielded 10 llavonoids, three of which were patuletm, patuletm 3-0- 
rhamnoside and patuletm 3,7-di-0-rhamnoside. The other seven flavonoids are new: patuletm-3-0-rhamnosyl-7-O-[3- 
0-acetylrhamnoside], patulet~n-3-O-rhamnosyl-7-0-[4-0-acetylrhamnoside], patuletin-3-0-rhamnosyl-7-0-[3,4-0- 
diacetylrhamnoside], patuletin-3-0[4-0-acetylrhamnosyl]-7-O-[3-O-acetylrhamnoside], patuletin-3-O-[3-O-acetyl- 
rhamnosyll-7-0-[3-0-acetylrhamnostde], patuletin-3-0-[4-0-acetyl rhamnosyll-7-O-[3,4-dtacetylrhamnoside] 
and patulet~n-3-O-[4-0-acetylrhamnosyl]-7-O-~2,4-O-diacetylrhamnoside]. 

INTRODUCTION 

Kalnnchoe gracilis Hance, a perennial herb from the 
mountain area of Tatwan, 1s used as a herbal remedy for 
the treatment of tissue inflammation caused by muscle 
mJurtes [I, 21. In a study of the plant to determine the 
substances responsible for its medicmal use, the major 
isolatable constituents were found to be flavonoids. Flav- 
onoids are known to be anti-inflammatory and therefore 
it is plausible that the flavonoid constituents are tmport- 
ant m the traditional use of thts herb [3, 4). Flavonoids 
prevtously isolated from Kalanchoe species mclude quer- 
cetin, kaempferol [S], quercetm 3-diarabinostde and 
kaempferol 3-glucoside from K pinnata 163. Kalanchoe 
blossfeldzana leaves and flowers have yielded cyamdm 35 
diglucoside, cyamdm 3-monoglucoside, pelargonidm 35 
diglucoside and leucocyantdin [73. Kalanchoe daigremon- 
twna yielded kaempferol coumaroylarabmoside of un- 
certam structure [8]. More recently, patuletin 3,7-di-O- 
rhamnostde has been isolated from K. spathulata [9]. 
Bufadtenolides have also been reported to occur in 
I< dtagremonttana and K lanceolata [lo, 113. This paper 
reports the tsolation and identification of three known 
flavonotds, patuletm, patuletm 3-0-rhamnostde, patule- 
tm 3,7-di-0-rhamnostde and seven new acetylated patule- 
tin rhamnosides 

RESULTS AND DISCUSSION 

The ethanohc extract of the dried plant material was 
reduced to dryness and sequentially extracted wtth petrol, 
chloroform and ethyl acetate. The residue from the ethyl 
acetate was fractionated on a polyamtde column and 
TLC indicated that each fractton contained a complex 
mixture of flavonotd glycostdes. Purtficatton of the indt- 
vidual compounds was achieved by a combinatton of 
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silica gel and Sephadex LH-20 chromatography. Apart 
from patuletin IO, patuletin 3-0-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-rhamnostde was isolated (l-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=9Hz)and691(d,J=9Hz)for 
H-2’, H-6’ and H-S’, respectively. A singlet signal at 66.64 
was assigned to H-8 and the methoxy protons at 3.85 
were assigned to C-6 which was explained by the charac- 
tertsttc mass ion at m/z 3 17 [A - 15-J + [ 131. The signal for 
5-OH proton was located downfield at S 12.4. Therefore 
patuletm is the aglycone of 1. In the ‘H NMR spectrum, 
two doublet signals at SO.86 and 1.14 were observed 

OH 

R’ R2 R’ R4 RS 

1HHHHH 

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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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 13CNMR spectrum (Table 2). Com- 
parison of 1H and ~3C N M R  spectra of I before and after 
hydrolysis confirmed the presence of two rhamnose moi- 
eties, and rhamnose was also detected on TLC. The 
F A B M S  spectrum revealed significant peaks at m/z 479 
[(M + H ) -  rhamnose] +, 333 [(M + H ) -  2 × rhamnose] ÷ 
apart  from the peak of a molecular ion at m/z 625 [M 
+ H I  ÷ and this result further confirmed I to be a 
dirhamnoside. 

The UV spectrum of 1 m methanol  and the changes 
observed in this spectrum after the addition of shift 
reagents [14] suggested the presence of free hydroxyl 
groups at C-3', C-4' and C-5 positions, while the 7- 
hydroxy group was substituted. The purple coloured spot 
of I under UV366 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 confir- 

med by the ~ C N M R  spectrum 1-15]. Compound  1 is 
therefore patuletin 3,7-di-O-rhamnoside. 

Compound  2, The UV spectral shifts of 2 with standard 
reagents indicated an identical pattern to 1. A com- 
parison of the t H N M R  spectrum of 2 with that of 1 
(Table 1), indicated that the signals for H-2', H-6', H-5', 
H-8 and 6-methoxy protons were similar. Thus 2 is also a 
patuletin diglycos~de. In the 1H N M R  spectrum of 2, an 
extra singlet signal of three protons was exhibited at 
62.12, suggesting that one of the sugar hydroxyl groups 
was acetylated. The signals for methyl protons of the two 
rhamnose umts appeared at 30.88, 1.20 and signals for 
two anomenc protons were located at 6 5.28 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 33.0-4.5 to 5.03, indi- 
cating it had an acetylated hydroxyl group. In the 
X3CNMR spectrum of 2, the presence of signals at 
3170.3 for one acetyl carbon ( - O C O M e ) ,  21.2 for one 
methyl carbon ( - O C O M e )  and signals for carbons of 
two rhamnose supported the 1H N M R  spectral data. In 
the F A B M S  spectrum, the molecular ion at m/z 667 [M 

Table 2 13 C NMR data of compounds 1--4" 

C 1 2 3 4 

Patuletm 
(aglycone) 

2 
3 
4 
5 
6 
6-OMe 
7 
8 
9 
10 
1' 
2' 
3' 
4' 
5' 
6' 

C-3-O-Rhamnose 
1 
2 
3 
4 
5 
6 

C-7-O-Rhamnose 
1 
2 
3 
4 
5 
6 
3 
3 
4 
4 

-OCOMe 
4)COMe 
-OCOMe 
-OCOMe 

157.6 157.8 157.8 157 9 
134 5 134 6 134.6 134.7 
178 0 178 3 178 2 178.3 
154 5 154 4 154.2 154.0 
129 2 129 6 129 4 129.7 
61 3 61 5 61 5 61 6 

155 7 155,8 155 8 155 9 
98 5 98,8 98.6 98 5 

148 6 148 8 148.8 148 9 
105 4 105 8 105 8 106 1 
121.2 121.4 121 0 121 4 
1155 1156 1155 115.7 
145.2 145 4 145 3 145 4 
148 2 148.3 148.3 148 4 
1155 1157 115.6 115.7 
120 6 120 7 120 6 120.7 

102 0 102.1 102.0 102.1 
70 6 70 7 70 7 70.8 
70 6 70 5 70 4 70 5 
71 4 71 3 71 2 71 1 
70 3 70 4 70 1 70 2 
17 8 17.9 17.5 17.6 

98 8 98.8 98.8 99.1 
70 0 68 6 69.9 67 3 
70.0 73 8 68 9 70.0 
71,1 67 4 73 2 71 3 
69.9 70 1 67 2 67 7 
17.4 17 6 17 5 17 4 

170.3 170 1 
21.2 20.9 

169 9 169 8 
209 20.6 

*13CNMR (250 MHz, DMSO-d6) 
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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 hydrolysis of 2, the monoglycostde ob- 
tamed gave a yellow colour under UV,,, on TLC, 
suggesting that the more easily hydrolysable sugar on the 
C-3 position was hberated Compartson of ‘H and 
*jC NMR spectra of 2 and the partially hydrolysed 
product, confirmed that signals for one rhamnosyl-Me 
disappeared, whereas signals for the acetyl group re- 
mamed unchanged. The acetylated hydroxyl group was 
therefore assigned to C-3 of the rhamnose unit at C-7 of 
patuletin. The signal of 673.8 m the 13CNMR spectrum 
(Table 2) of 2 was 3.8 ppm downfield to the correspondmg 
signal of 1 (6700) confirming that the acetyl substttuent 
was as suggested [15, 171. Thus 2 IS patuletin 3-0- 
rhamnosyl-7-0-[3-0-acetylrhamnoside]. 

Compound 3 In the FABMS spectra, the identical 
molecular ton and fragmentation pattern of 3 and 2 
suggested that 3 was also a patuletm dtglycostde contam- 
ing a 3-0-rhamnose as well as 7-0-acetylrhamnose sub- 
stituent The chemical shifts of signals m the ‘H NMR 
spectrum (Table 1) for the aromatic protons (H-2, H-6’, 
H-5’, H-8), the 6-methoxy protons, the anomertc protons 
of rhamnose, the two rhamnosyl-Me and one acetyl 
protons were all similar to that of the correspondmg 
protons m 2, mdicatmg a structure stmilar to 2. However, 
a characteristic triplet signal (16) at S4 93 (J= 10) rather 
than a double doublet signal (6 5 03) as m 2 mdtcated that 
a hydroxyl group on one of the rhamnose umts at C-4 was 
acetylated Due to the presence of 7-0-acetylrhamnose as 
revealed m 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 (S 7 1.1) m the i3C NMR spectra, 
the acetylated hydroxyl group was assigned to C-4 of the 
rhamnose at C-7 of the aglycone. The 13CNMR spec- 
trum of 3 (Table 2) confirmed carbon signals for patuletin, 
two rhamnose and an acetyl moiety. Therefore, 3 IS 
patuletin 3-0-rhamnosyl-7-0[4-0-acetylrhamnostde] 

Compound 4 Comparison of the LJV, ‘HNMR and 
FABMS spectra of 4 with that of 2 and 3, Indicated that 4 
was also a 3,7-dt-0-rhamnostde of patuletin. In the 
‘H NMR spectrum (Table l), two signals were observed 
at 62 OS and 2.07, indicating the presence of two acetyl 
protons. Two downfield shifted characteristic sugar pro- 
tons, m which a double doublet signal at 85.2, (ZH, J = 2, 
J = 10 Hz) for H-3 of one of the rhamnose moiettes and a 
tnplet signal at 65 15 (lH, J = 10 Hz) for H-4 were 
observed, mdicatmg 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 (Rf 0.52) m addition to rham- 
nose (Rf 0 74) on TLC 

Upon partial hydrolysis of 4, the monoglycoside ob- 
tained gave a yellow colour under UVje6 on TLC, 
suggesting that the sugar on the C-3 hydroxyl was 
released. The ‘H NMR spectrum of thts 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 m the spectrum. Thus 

the hydroxyl groups on C-3 and C-4 of the rhamnose 
moiety at the C-7 hydroxyi of patuletm were acetylated. 
In the FABMS spectrum the molecular ton 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 i3C NMR spectrum (Table 2) the carbon stgnals for 
patuletin and those of 3-0-rhamnose moiety were ident- 
ical to that m 3 Chemtcal shifts asstgned for acetylatton 
of rhamnose at C-3 (671 37) C-4 (670 0) showed the 
expected lower field than the adjacent C-5 (667.7) 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-O-[3,4-O-dtacetyhhamnostde] 

Compound 5 The ‘H NMR spectrum of 5 (Table 1) 
was very similar to that of 4 except signals around 65 
were observed for downfield shifted sugar protons. Com- 
pound 5 was tdenttfied as a diacetylated patuletm 3,7-di- 
0-rhamnoside. The two charactensttc signals for sugar 
protons appeared at 64.97 (dd, J = 2, J = 10 Hz) and 64 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 ion of m/z 709 
[M-t H] +, indicated a 3-0-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 7-0-rhamnose. Further comparison of the 
‘H NMR spectrum of 5 with that of 2, indicated that the 
chemical shift of the stgnal at 64 97 corresponded with 
the signal at 65.03 assigned to H-3 of the acetylated C-3 of 
the C-7-0-rhamnose moiety m 2, suggesting C-3 of the C- 
7-0-rhamnose motety of 5 was also acetylated. Thus, the 
other acetyl group had to be at C-4 of C-3-0-rhamnose of 
patuletin. Thus 5 is patuletm 3-0-[4-O-acetylrham- 
nosy]]-7-O-[3-O-acetylrhamnoside]. 

Compound 6. In the FABMS spectrum of 6, the peak of 
molecular ion at m/z 709 [M + H] L and two major mass 
fragments at m/z 521, 333, were identtcal to those ob- 
tained with 5, mdicatmg that 6 is a patuletm glycoside 
contammg a monoacetyl 3-0-rhamnose and a mono- 
acetyl-7-0-rhamnose. In the ‘H NMR spectrum (Table 1) 
in the region of 63.54 5, two stgnals at 64.3 (1 H, dd, J= 2, 
J = 5 Hz) and 4.4 (1 H, dd, J = 2. J = 5 Hz) for two H-2 and 
two signals at 63 6 (1H t, J= 10 Hz) 3 8 (1H t, J= 10 Hz) 
for two H-4 assoctated wtth rhamnose moieties were 
observed In additton to two signals at (55 6, 5 4 for the 
anomenc protons, the presence of two double doublet 
signals, downfield shifted at 65 0 (lH, dd, J=2, J 
= 10 Hz), 5 2 (lH, 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 motettes were acetylated Thus 6 IS patuletm-3- 
0-[3-O-acetylrhamnosyl]-7-0-[3-O-acetylrhamnos~de]. 

Compound 7 In the FABMS spectrum of 7 the mol- 
ecular ion appeared at m/z 751 [M +H]+, mdtcating a 
compound with one more acetyl group than either 4,5 or 
6. The major fragmentatton pattern showed loss of mono- 
acetyl rhamnose from the molecular ton to give an ion at 
m/z 563 and subsequent loss of diacetylrhamnose to give 
an ton at m/z 333, the latter fragmentation being exactly 
the same as that of 4. Thus 7 IS an acetylated patuletm 
glycoside with one acetyl group on the 3-0-rhamnose and 
two acetyl groups on the 7-0-rhamnose. In the ‘H NMR 
spectrum (Table 1) signals at 62.054, 2.458 and 2 10 
indicated the presence of three acetyl substituents In 
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addit ion to the signals at 65.65, 5.51 for the anomeric 
protons of the sugar moiettes, two downfield signals at 
65.34 (1H, dd, J=2,  d = 1 0 H z )  and 65.24 (1H, t, J 
= 10 Hz) were assigned to H-3 and H-4 of the C-7-O- 
rhamnose moiety, confirming the presence of a diaeetyl 7- 
O-rhamnose moiety. The signals at t54.31, 4.32 are easily 
identified as the H-2 of the C-3-O and C-7-O-rhamnosides 
and 3.9 for H-3 of the C-3-O-rhamnoslde were easily 
identified. However  the signal for a rhamnose H-4 which 
was shifted downfield (64.8, 4.9) despite some overlapped 
signals due to solvent had to be associated with the 
at tachment of acetyl group on C-4 of the C-3-O- 
rhamnose moiety. Therefore, 7 is patuletin 3-0-[4-0-  
acetylrhamnosyl]-7-O-[3,4-diacetylrhamnoside]. 

Compound  8. Comparison of the F A B M S  spectrum of 
8 with that of 7 revealed that the molecular ion and 
fragmentation pattern was practically the same. In the 
t H N M R  spectrum of 8 (Table 1) signals at 62.05, 2.12 
and 2.14 for three acetyl groups were exhibited. In the 
normal regmn of sugar protons (63.5--4.5) two double 
doublet signals at ~3.9 (1H, J =2,  J = 10 Hz), 4.41 (1H, J 
=2,  J = 1 0 H z )  for H-3 of the C-3-O- and C-7-O- 
rhamnose moieties and one double doublet signal at 
34.24 (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 65.41, 5.68 for the rhamnose anomeric 
protons, two shifted triplet signals at 64.9, 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 
aeetylated. The mdicatmn 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 35.34 (dd, J=  2, J 
= 5 Hz) was then assigned for H-2 of the C-7-O-rhamnose 
moiety. Therefore, 8 is patuletin 3-O-[4-O-acetylrham- 
nosyl]-7-O-[2,4-O-diacetylrhamnoside]. 

Compounds  9 and 10 were assigned to patuletin 3-0- 
rhamnoside and patuletln by comparison of the UV and 
~ H N M R  spectra with the published data (9, 12). These 
patuletin acetylated rhamnosides, found in conjunction 
with a similar range of kaempferol acetylated rhamnosi- 
des (currently under investigation), were the major flav- 
onoids of this plant. The fact that the flavonoid glycosides 
isolated are almost excluswely rhamnosides with acetyl- 
ation at C-Y' or C-4" or  both is of particular interest as 
they constitute a new group of flavonoids. 

EXPERIMENTAL 

Plant material. Stems and leaves of Kalanehoe oracilis Hance 
were collected in 1987 from the medicinal plant garden of the 
School of Pharmacy, National Tmwan Umversity, Taipet, 
Tatwan 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 momtor each 
fraction, was carried out on sihca gel 60 F2s 4 (Merck) plates 
with the solvent systems" CHCl3-MeOH-butanone-Me2CO 
(12:4"2:1); CHCla-MeOH-butanone-H20 (40:20:10:1). The 
spots were visualized under UV and exposed to NH3 vapour. IH 
and ~3CNMR spectra were recorded with TMS as rot. standard. 
UV spectra were recorded following standard procedures of ref. 
[14]. 

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

of the solvent under red pres H20 was added and the crude 
extract was extracted successively w~th petrol, CHCI3, EtOAc 
and n-butanol. The EtOAc extract (15 g) was chromatographed 
on a polyamide (400 g) column, eluting with CHCI3, followed by 
increasing concentraUons of MeOH. Fractions eluted with 
CHCI3-MeOH 9 1 (Fr. A); 3:1 (Fr. B) and 1-1 (Ft. C) were 
rechromatographed on sdlca gel (230mesh) column with 
CHCla-MeOH-butanone mixtures of increasing polarity. Frac- 
Uons collected were analysed by TLC and further chromato- 
graphed over Sephadex LH-20 column with MeOH. 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 hydrolysis of 1, 2 and 4. A soluUon of each compound 
(5 mg) m 10% HOAc (5 ml) was heated on a water bath at loo ° 
for 2 hr. During hydrolysis, the reaction was momtored at 10 mm 
intervals by TLC of the hydrolysates on cellulose plates 
(pyndme-EtOAc-HOAc-H20 = 36.36:7 31) usmg andme 
phthalate as spraying reagent, followed by heating at 110 ° for 
10 mm The aglycone and ItS monoglycos~de were detected on 
sihca gel plate (CHCl3-MeOH-butanone-Me2CO= 12"4'2 1) 
under UV366 and fumed with NHa vapour. 

Compound 1, patuletm 3,7-&-O-rhamnos~de. U V ) ,  MeOH n m :  

260, 268 sh, 352; (NaOMe) 267, 395; (AICIa) 278, 450, (A1CI 3 
+HCI) 275, 305 sh, 360; (NaOAc) 267, 390; (NaOAc+HaBO3) 
266, 390. FABMS m/z (rel. mt )' 625 (M + H) + (30), 479 [(M + H) 
-- 146] + (46), 333 [(M + H ) -  292] + (AH) + (loo), 317 [A - 151 + 
(35). 189 [AH-144]* (15), 147 (30). 

Compound 2 patuletm-3-O-rhamnosyl-7-O-[3-O-acetylrham- 
nosde]. UV2Mm[°nnm - 259, 268 sh, 360, (NaOMe) 266, 398; 
(AICI3) 280, 310, 450, (AICI 3 + HCI) 278, 310, 360; (NaOAc) 268, 
396; (NaOAc+ H3BO3) 268, 396. FABMS m/z (rel. mt) 667 [M 
+HI  + (26), 521 [ ( M + H ) - I 4 6 ]  + (44), 333 [(M + H ) -  334] + 
(AH) + (IOO), 317 [A-15]  + (34), 189 (34), 147 (11) 

Compound 3 patuletm 3-O-rhamnosyl-7-O-[4-O-acetylrham- 
noszde]. UV2mU[°nnm: 258, 268 sh, 356, (NaOMe) 266, 400, 
(AICI3) 276, 446; (AICI 3 + HCI) 278, 305, 358; (NaOAc) 266, 400; 
(NaOAc+H3BO3) 261, 400 FABMS m/z (rel mr.): 667 [M 
+HI  + (60), 521 [(M + H)--146] + (45), 333 [ (M+H)-334]  + 
[AH] + (IOO), 317 [ A -  15] + (29), 189 (35), 147 (18). 

Compound 4, patuletm 3-O-rhamnosyl-7-O [3,4-O-diacetyl- 
rhamnoslde]. UV2mM~ °n nm 260, 268, 358, (NaOMe) 266, 398; 
(AICI3) 280, 450; (A1CIa+HC1) 280, 360, (NaOAc) 266, 390; 
(NaOAc+H3BO3) 266, 390 FABMS m/z (rel lnt): 709 [M 
+H]  + (9), 563 [(M + H)-146] + (26), 333 [ (M+H)-230]  + 
[AH] + (loo), 317 [A -- 15] + (26), 189 [AH - 6], 147 (7) 

Compound 5, patuletm-3-O [4-O-rhamnosyl]-7-O-[3-O- 
acetylrhamnoside]. FABMS m/z (rel mr.). 709 [M + H] + (19), 521 
[ (M+H)- I881  ÷ (21), 333 [ (M+H)-376]  + IAH] + (loo), 317 
[ a - 1 5 ]  + (21), 189 (loo). 

Compound 6 patuletm-3-O-[3-O-acetylrhamnosyl]-7-O-[3-O- 
acetylrhamnoside]. FABMS m/z (tel. int.) 709 [ M + H ]  +, 521 
[ ( M + H ) - I 8 8 ]  + (11), 333 [(M + H ) -  376] + [AH] + (19), 317 
[ A - 1 5 ]  + (11), 189 (too). 

Compound 7, patuletin-3-O [4-O-acetylrhamnosyl]-7-O-[3,4- 
diacetylrhamnoside]. UVA~m~ n rim: 258, 268 sh, 353; (NaOMe) 
267, 400; (AICI3) 278, 308 sh, 448, (AICI a + HCI) 275, 308 sh, 356; 
(NaOAc) 268, 394; (NaOAc + HaBOa) 268, 394. FABMS m/z (rel. 
rot,)- 751 [M + HI + (3), 563 [(M + H ) -  188] + (14) 333 [(M + H) 
--418] + (AH) + (Ioo), 317 [A-15]  + (29) 189 (49). 

Compound 8, patuletin-3-O-[4-O-acetylrhamnosyl]-7-O-[2,4- 
O-diacetylrhamnoside]. UV 2 ~  u nm 259 ,  268 sh, 356; 
(NaOMe) 268, 400; (A1CIa) 278, 305 sh, 450, (A1CI 3 + HC1) 275, 
3088h, 356; (NaOAc) 268, 396; (NaOAc+HaBO3) 268, 396 
FABMS m/z (tel. rot.): 751 [M + HI + (10), 563 [(M + H ) -  1881 + 
ill), 333 [ (M+H)-418]  + (AH) + (74), 317 [A-151 + (33), 189 
(too). 
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