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ABSTRACT

amie-apipiniyy. nifalieSels-alires Nl - pishiei i’ S L -

I':wm Lhe al-dnced poedoned Leaves, atems, LLowers
and Aructs o4 Cassdia mdu*n(;bui/wa Fres. the pAollowing
COon; wmc’f» were LAolated ,/son,_T(? Lot tunesisonhametan-
~5- 0 ~-gqlucoside, (yothamietion-7-0-glucos.ide, .(sohametin
-3-0-shiaomosyl-0-gLucoside, haempgenol- 7-0-rhamosyl-0-
glucoside, lkaempdernol-3-0-rhamosyl-0-glucos.ide, Atigma-
sterok and (s 3-0-glucosdde. In addition hkaempgerol and
quencetn were Lso0lated. AL compounds wene .(dentid.ced
by comprehensive apectral analysds.

LMTRODHCT LON

:

Ina previous communication  the authors reported the isola-

tion and iLdentification of qu;i-nc:mers and uracil f£fxom the leavos

r

stems, flowers and fruits of Cassia didynobotryva Fres

ol S S ol w o e .

The present investigation deals with the isolation and identi-
fication of the f[lavonoids and sterols present in the title plant.
EYPERTHMENTAL

Plant material:

L T T I —

The plant material used in this work consists of the dried leaves, stems,

Flowers and fruits of Caffla didymobotrya © res. collected from public gardens

e il b Pkl v e b | S

in Agsiut during aApril-May and identified by Puof.Dr.N.E.El-FKeltawy, Prof. of

Horticultuxa, Faculty of Agriculture, Assint University, Acsiut-Egypt.
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General Experimental Procedures:

Ik S Ay A

Melting points were uncorrected, qll UW=-spectra were in MeOH (UV,VIS)
spactrometer 550 S,Perkin—Elmer). 1H—NMR spectra were run in CDCL3 or
DMsode on’ spectronreter WH-90 (Bruker physics) and XL 300 Varian. Mass
spectral measurements were on 70 eV spectrometer~-MS-50 (Kratnes).lBC-NMR:

spectrometer XL-300 (Varian).

Thin layer Chromatographic study :
Adsorbent. : Silica gel G0 F 254.

Spray reagents: a) Ammonia vapour b)- 1 % alcoholic solution of ALCl3

¢) Vanillin-sulphuric acid

d) ‘Thymol-sulphuric acid

Solvent svstems:
I} ethyl acetate-ethanol (8:2)

1I) cyclohexane-dichloromethanc cthyl formate-forvmic acid (35:30:5).

III) mwethylene chloride-methanol-water (40:10:1)2

IV) petroleum ether-ethyl acetate (9:1).

V) n-butanol-acetone~formic acid.water (60:17:8:15)8.

VI) chloroform-methanol (95:5) -
VII) acetonitrile-water (85:15)4

Extraction and isolation

The powdercd organs of C.didymobotrya Fres. viz. (leaves 8.5 kg

ke ey T Sl ——

stems 2.5 kg, flowers 2.0 kg and fruits 1.0 kg) were first Qefatted with

petroleum-ether and the marc in each case was extracted uith ethanal (70%) .
The alcohol-free residues were successively fractionated with ether ,
ethyl acetate and n-butanol. Individual fractions of each organ were
subjected to TLC using silica gel and the previously nientioned solvent
systems and spray reagents. It was found that the extracts of both leaves

and stems have almost the same comp»onents so they were mixed together.

The concentrated fraclions were separately chromatographed over sgilica
gel columns. Eluticn was accomplished by pet-ether followed Ly petroleum-

ether-cethyl acetate gradient in th: case of ether fractions and with
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ethyl acetate followed by ethyl aceltate-ethancl (radient in the case of
ethyl acetate and n-butanocl fractions. Compounds 1-6 wele chtained

successively from ether fractions.

Compounds 7-9 were obtained successively from ethyl acetate fractions

and compounds 10-11 were obtained from n-butanol.

The presence and amount of these compounds in the different organs as
well as their physical characters are cited in Tables | & 2. UV spectral
data of the isolated Flavonoids 3-11 are given in Table 3. lH-NMR spectral
analysis for compounds 1 & 2 are listed in Table 4, and for compounds from
3-11 are listed in Table 5. 13C-NMR for compound 1 is listed in Table G

and for compounds 7 & 9 are summarized in Table 7.

Acid hxdrolxqig?

Bach isolated glycoside (5 mg) was dissolved in 5.0 ml MeOll to which
20% HCl solution was added and the mixture was refluxed on a boiling water
bath for 8 hrs. A sample of the hydrolysate was withdrawn every 30
minutes and subijected to TLC study. After cbmplete hydrolysis, the mixture
was cooled and the aglycone was separated by successive extraction with
CHClJ.Chromatographic studies of aglycone and sugars were carried out

using systems V and VII and thymol——[l2504 as spray reagentc.
RESULTS AMD DISCUSSIONS

The defatted, air-driecd pcwdered orgyans: leaves, stens,
flowers and fruits oflg;glglgobotrza Fres. were scparately
exXtracted with alcohol (70%). The residues of the alcoholic
extracts were successively fractionated with ethexr, ethyl
acetate and n-butanol and examined by TLC. Lach fraction was
subjected to coluumn chromatography to isolate the corresponding

compounds. Two sterols (1&2) and four flavonoids (J-6) W21 e

]

1.4

isolated from ether fractions. Threo Flavonoidal glvecosides
(7-9) were isolated fron ethyl acetate fractions while another

two (10-11) were isolated from n-butanol fractions.
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Identification of the isolated compounds

Compound 1:

The IR spectrum of compound 1 showed the absorption bands

at 3350 cam-'1 (Ol streching vibration), at 2940 (C-H streching

vibration), at 1460-1360 assigned to CIl., groupns in Lhe side

3
chainG and from 1380~1360 cmm1 (reported for geminal methyl

7
groups) .

3
The results of 1ll-and 1 C~-NMR of compound 1 are summarized

in Tables 4 & 6 respectively. Mass spectrum of compound |
showed [M+] at m/z=412.37 coresponding Lo the mol. fornula
C§9H480' This was confirmed Sy the number of carhon atoms in
1 C-NMR. TLC revealed that compound 1 appearced as a single
spot, Rf=0.14 in system 1I Table 1.

From the above mentioned spectral studies, chromatographic
study as well as comparison with published data8'9, it can be

concluded that compound 1 is stigmasterol.

¥

i

Compound 2 :

+
Mass spectrum of compound 2 showed [M ] at m/z =412.38
29H480)' Results of 1H-—NMR are summarized in Table 4. From
IR spectrum of compound 2 band at (Y )=1610 cmm1 was assigned

: . 0
to ring vibration of pyranose r.ugar1 . The other bands are

(C

: 1
nearly similar to that of compound 1. From "H-NMR of compound
2, the anomeric proton of glucose appeared at 5.07 ppm J=7,5 Hz

(B-linked glucose).

Acid hydrolysis of compound 2 followed by chromatographic
studies of the aglycone and the sugar revealed that the agly-
cone was 1ldentical with stigmasterol (compound 1), where the

sugar part was identical wilth authentic glucose.

I'rom the aforementioned spectral and chromatographic studies
as well as comparison with the published data, it can be con-

cluded that compound 2 is stigmasterovl-3~-0-B-D~-glucoside.
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Compound 3

The UV spectral study {(Table 3) indicated that it is a

- flavonol with free OH group at C-3,5,7 and 511. 1II—NME (Table 5)

shovwed identical data with that reported for kaempferolll. Ms
m/=286 .05 (100%). Other pecaks at 285,153,152 and 121. Basecd on

these data, it can be concluded that compound 3 is kaempferol.

Compound 4

The UV spectrum (Table 3) suggested that it is a flavonol

. c .y ~11 1
with free OIl groups at C¢-3,5,7,4 and 3 . II-MMR spectirum

(Table 5) showed similar data to that reported for quercetinll.
In addition, the masgss spectrum showed_[M+] at m/z2z=302.0.1 corre-
sponding to mol. formula C%SHIUOV and a fragmentation pattern
comparable with quercetinl". Accordingly it can be concluded

that compound 4 is quercetin.

Compound 5

UV spectrum of compound 5 (Table 3) showed a maximum absor-

ption band at (353 nm) indicating a flavone or 3-substituted

11
flavone . A bathochromic shift at band 1 (+ 54 nm) was obta-

ined on addition of HNaOMe due to the presence of free OH group

Vo

at C-4 . Addition of A1C13 orx AlCl3/HCl produced a shift at band I
(+ 47 nm), indicating free OH group at C-5 and absence of

dihydroxy group al ring B.

A free Ol group at C-7 was indicated by the shift (+ 13 nm)
on addition of sodium acetate.

I-NMR spectrumn {(Yahle >) shows that it is a flavonoidal
compound wiith a methoxy group probabhly ati: c-3 and a glucaoe
molecule linked at C-3. The anomeric proton appeared as &
doublet at 5.18 ppm with coupling constant of 7.5 U, iandicating

Z
that it is B-linked glucoaell

Mass spectrum of compound 5, showed a base peakx at n/z=316

+ " 3
[M ] corresponding to molecular formula C

'16H1207' Othexr iong,
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including (M-H)+, (M*CH3)+.at 301 and (M-CH3C0)+ at 273 provide
considerable structural information énd other characteristic
peaks at 153,137,121,85 and 60. Acid hydrolysis of compound &
and chromatographic study of the sugar revealed a single spot

comparable with the same characters of glucose.

The available data are comparable with that published for
isorhamnetin glycosides. SO0, compound 5 c¢ould be identified as

Isorhamnetin-~3-0~glucoside.

Compound 6

The UV spectrum (Table 3) shows absorption band at 365 am

indicating its flavonol naturell. ALClB/HCl produced a batho-
chromic shift in band 1 (+60 nn) indicating a free OH at C-3,
addition of sodium acetate gave no shift showing absence of OBRH

group at C-7. The other bands were similar to compound 5.

1H-NMR of compound 6 (Table 5) revealed that it is a flavo-

oy

noidal compound with OCH3 at C-3 and a sugar molecule linked

at C~7. Mass spectrum showed the same fragmentation pattern
as mentioned under compound 5. Also, the chromatographic studies

Of the products of hydrolysis gave similar results as compound 5

50, 1t can be concluded that compound 6 is isorhamnetin-7-0-

glucoside.

Compound 7

From the UV spectrum (Table 3) it can be suggested that:
compound 7 is a 3-substituted flavonol with free OH groups at

C-5, C-7 and C-EL

15“1006 and a fragmenta-

- +
tion pattern similar to that of kaempferol, [M] at m/z=286 ’

other peaks at 258,153,152,134 and 121. Both 1H—and 13C—NMR

HRIMS showed a molecular formula of C

(Table 7) showed signals assignable to a flavonoid similar to

kaempferol with substitution at C-3, in addition to those of

10
a sugar’ .

in

14
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The anomeric proton of glucose appeared at 5.25 ppm with J=7.5 Hz
indicating a B-linkage. Chromatographic study of the hydrolysate

showed that the aglycone is kaempferol and the sugar 1is glucose.
These data, indicate that compound 7 is taempferol-3-0~-glucoside

Compound 8 :
The UV spectral study (Table 3) indicated that compound 3 is
a flavonol with free hydroxyl groups at C-3,C-% and C-4 .

The 1H—I-IMR specltrum (Table 5 showed a doublel at 1.13 ppm

assignable to a CH, of rhamnose. The coupling constant for
rhamnose anomeric proton Qns 1.5 Hz, indicative of¢{-linked
rhamnose. The anomeric proton (li-1)of glucose at 5.11 pPpm con-
firmed its direct attachement to the aglycone. Mass spectrum
showed [M+] at m/z=285 and oiher peaks at 1%3, 152 and 121.
The fragmentation pattern for the aglycone of compound 8 i«

Jdentical to that of kaempferol.

From Lhese data in hand as well as the chrowmatographic stud-
ies of the aglycone and the sugar, it can be concluded that

compound 8 is kaempferol-7-0- 9luco-rhamnoside.
Compound 9 :

uv absorption spectrum (Table 3) indicates a 3-substituted

/ 1
flavonol with free Ol groups at C-5,C-7 and G4. From H-and

3

. C~NMR spectral data (Tables 5,7) it can be suggested that
compound 9 has a dluco-rhamnosyl disaccharide moiety at
C-3,C-6 of glucose is linked to C-1 of rhamnose as evidenced by

the downfield shift of C-6 of glucose (68.57 ppm) (glucose, C-6
at 62.9 ppm)13. The presence of kacmpferol is evidenced by mass
spectroscopy, [H+] at m/z=286.04 and other peaks at 258,153,152,
134 and 121. This fragmentation pattern is identical with that
of kaempferol. Chromatographic study of the hydrolysates proved
that the aglycone is kaempferol and glucose and rhamnose are
the.sugars. Compound 3 could be identified as kaempferol-3-0-

, : . 14
rhamnosido-0~glucosyl or rutinoside .
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Compound 10

The UV spectrum (Table 3) indicating its flavone nature11 '
Yony
with free OH group at C-4,C-5 and C-7 with absence of orthodi- =

hydroxy groups at ring B. 1H—NMR (Table 5) revcaled that compound

=

10 is a flavonoid with a methoxyl group at C-3 and substitution

at C-3. A doublet at 1.13 ppm is assignable to a CH3 of rhamnose.

The signals at 5.03 and 4.49 ppr are assignable to the anomeric

protons of glucose and rhamnose, respectively. The upfield reso-
— =
nance from H-1 proton (4.49, ppm with J=2 Hz) of the 1II1-1 proton

of the terminal sugar which appears relatively remoted by the
enfluence of the flavonoid neucleus indicates that rhamnose
should be a second moiety of the disaccharide. The diaxial
coupling (J=7.5 Hz) Dbetween H-1 and H-2 indicated B-configura-

tion of glucosell.

After acid hydrolysis and chromatographic study, the presence
of two sugars corresponding to glucose and rhamnose confirms the

forementioned suggestions.

From the above data, it can be concluded that compound 10 is

isorhamnetin-3-~0-rhamnosido-0-glucosyl.

Comgound il

The UV spectrum 7Table 3 suggested a 3-substituted flavonol
~

with free hydroxyl groups at C~5,C-7 and C-4

From the 1H—NMR '‘able 5 it was found that compound 11! is a
flavonoidal glycoside with a methyl group at C-3. The sugar

appears as two molecules of glucose and one nolecule of rhamnose.
Compound 11 is still under investigation.
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l§]0 Ol
OHZ
Ol O
Compound R] R2
3 H H kaempflerol
7 H glucose kaempfero-3-0O-glucoside
& rutinoside ~ H kaempferol-7-O-rutinoside.
9 H ~ rutinoside kaemplerol-3-O-rutinoside
OCH
3
Q.
R10 OH
' 0R2
H O
Compound Rl R2
5 H glucose isorhamnetin-3-0O-glucoside
6 glucose H isorhamnetin-7-0O-glucoside
10 | rutinoside isorhamnetin-3-CO-rutinoside
OHl .
O

‘ Ol

Compound 4;quercetin.
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9
svstem . and heating at 110 C

v
L..S. &il. violet colour

panad

(ether fractJ)

2 0.05 Vi L,S, fl gFy . | deep violet colour

(ether fract,

L=leaves ;S=stems;fl=flowers and fr={fruits.

29
i 28
22 26
21 RN m//AMMw
18 23
_ 12 27
11 16
|19
15

2
3 8 14
. compound 1
HO . mflw. glucose__0

ethylcholesta~5,22-diene-3B-0l

Hmﬁwmamwﬁmwo_v.

- - -

crystal ferms Wt.and percentage _

and m.p. m

yield.

white needles
0

m.p.100-64 C

white amorphous 7 mg,  ,0.00014%
m.p.233-35 ol

compound 2.

stigmasterol-3-0O-glucoside
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Table Z:IHHNMB (300 MH) of compounds 1 &2

L L e & - £ ' - I " .. - ' __ " ~° " - T F T T g N R T T T T R R e e R

el iyl e gl ey sl kil ——L o A - O L]

Proton - Chemical shift (& - ppm)
" Compound 1 | Cowpound 2
H-6 |5.35(dd) [=7.5 & 2.5 Hz 5.35 (dd) J=7.5 & 2.5 Hz
H-~22 5.15(dd) ]=15.0 ,8.5 Hz 5.20
H-23 ' 5.00(dd) ]=15.0,8.5 Mz 5.3
H-~ 2 1 2.52(dddd) J=10,10,4.5,4.5 J.95 (m)
18-CH,, 0.70(s) | -l 0.64 (s)
19-—-—CH3 ' 1.03 (s) 0.85 (s)
21-CH, [ 1.02 (d) J=6.5 Iz 0.98 (d) ]=6.5 Hz
26wCH3 0.34 (d) J=6.5 Hz 0.90 (d)} ]=6.5 Hz
27-CH, ' 0.79 (d) ]=6.5 Hz | 0.84 (d) ]=6.5% Hz
29~CH,, 0.80 (t) ]=7.5 Hz 0.85 (t)
CH, and CH[1.0 -2.3 ' 1.0-2.8
H-1 S Hz
H-2 Hz
}L;E Hz
H-4 Mz
H-5
ngma 5,2.5 Hz
H-6-b 0,5.5 Hz

dnlalille AP e
[ e PO - [Pl Ll s
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Table 3: 13C-NMR épectrum.of compound 1 p
Carbon Chemical shift ( S'--ppm) %
atom Isolated - Authentic Reported
C-18 12.0 12.0 12.1
C-29 12.3 12.3 12.5
C-19 19.0 19.0 19.2
C-26 19. 4 19.4 19.6
C-27 21.1 21.1 21.3
C-21 21.1 - 21.1 21.4

- C-11 21.2 21.2 21.5
C-15 24 .4 24.4 24 .6
C-16 25.4 25.4 25.7
C-28 28.9 28.9 29.3
C-7 31.6 31.6 22.0
C-2 31.9 31.9 32--3
C-8 31.9 31.9 32.3
C-25 31.9 31.9 22.3
C-10 36.5 36,5 36.9
C-1 37.2 37.2 37.8
C-4 39.7 39.7 39.9
C-20 40.5 40.5 40.8
C-13 42 .2 42 .2 42 .4
C-12 42 .3 42.3 42 .2
C-9 50.1 50.1 50.5
C-24 51.2 51.2 51.5
C-14 55.9 55.9 56.1
C-17 56.9 56.8 57.0
C-3 71.8 71.8 71.2
C-23 121.7 121.6 o 121.2 .
C-22 129.2 129.2 129.5
C-6 138.2 138.2 138.8
C-5 140.6 140.7 142.0

*Measured in pyridine. (Reference 9,9 )




207

Phyfochemical Study of Cassia Didymobotrya Freas.

Cullivated in Egypt. P

“_‘szl

arl I1: Flavono4

and Stexols.

Table A:Flavonoids Isolated from Cassia didymobotrya TVres.

H—— . Y] A A S Tl e e . 4

f :

P e S kol I v gl bl

Comp.No R

system

I O . 11
5 !0.70 {

| 1

6 11
7 11
3 I

|

9 VI
10 111
11 VIII

R rd vl W aPulinhlirers. [“mm

SOlvﬂnj

- el it o blloliry, bkl e slsienderesnliafi bl 3= nylelille

e = =l Sy a—— ey s ./l

Colour

B e el DSEREE MY A e LA G e BT R

UV /with

of A1C13

yvell.fluore.

vell.fluore.
yell.fluore

veli.fluore.
yell.fluore.

yvell.lfluore.

fluore.

vell.

vell.fluore.

gtk ey S e e ey b b o —— . o P kol Bty

} ,
l Presence

1%so0l.

e g g,

il e ot e ot B T T TR e T A T T IR R R e L T D e B

ether fra

L,5&fr.
ether frac:
L,S,FLE&ITY

L,S &F1.
ether fra.
L,S&F1.
ether fra.
L,S,F1&Fr.
ethyl ace
L,S,[F1&Fr.
ethyl aceltl.
L,S,Fl?Fr.

ethyl acet

L,S,& Fl.

n-butanol

L,5. &F1.

. .-

L=leaves;S=stems;Fl=flowers and Fr={ruits.

Forms and m.p{ Wt.and %

pale yellow

::I'
powder, 282 C

yell.green
315-17°C
yvell.powder
165-66 C
vell.powder
218-20°C
vell.powder

V24244 °C

yell.powder
250-52"C
yell.powder

L 260-62 C

yell.powder
128-31°C

yell.amorph.

- I N

percentage

20 mg
D.0004%/
15 mg
0.00037,
/ mg
0.00017%
10'mg
0.00027°
20 mg
D.0004%
12 mg
0.0C0247%
30 mg _
0.00067

10 mg
0.00027.

4 mg
0.0C008/»

S
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Table 5-:UV spectroscopic data of the isolated flavonoids .

L

Compound  Me(Xi . Na(Me Al1C1 AIC] . /HC1 zmo>n. NaCAc/ mﬂg..mﬁl..
nax, nm max,nm max-, N aaxX-, N . Ma X, nm max, imn v

3 262,295,320,362 270,310,410 262,245,422 262,345, 422 267,320, 380 262,310 362

4 253,268,300,365  253,270,322,405  268,300,340,440 262355 425 253,288,372 255,288,378

5 253,262,295,253 268,323,407 263,200,365,400 265,300,355, 400 268,320,366 253,262,305, 353

6 250,295,365 265,320,405 260,350,425 260,350, 425 250,295,365 250,295, 365

7 262,300,346 273,322,295 272,300,348,390 274,300,348,390 270,300, 358 262,200, 346

8  265,250,320,365 275,320,405 265,300,345,425 265,300,345, 425 265,290,320,365 265,290,320, 365

9 262,300,346 270,220,396 270,300,350 270,300, 345,395 263,300, 345 262,300,346

10 252,260,353 265,322, £10 263,300, 400 263,300, 400 270,320,367 252,260,352

11 252,260,353 262,225,415 263 300,400, 263,300,395 265,200, 370, 252,260, 333.
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Table 6:1!1-?&1[2 data (300 Mllz) of the isolated flavonoids. -

N ek g gy k- - A

- — - . e WW_W ol e - il

-~ Componund 3 - ' A > | 6
- S e ——————————————— . — —
6.17(d,}=2 liz . H-6) 6.04(d,}=2.5 Kz,H-6) 3.94(5,~OCH,) 2.95(s,-0CH,)
6.38(d,}=2 Hz,11-8) ~ 6.20(d, ]=2.5 Hz,1I-8) 6.0(d, ]=2.5 tiz -3} 6.02(d, }=2.5 Hz.li-6)
6.88(dd, }=8.2,5 Hz,H-3,5) 6.85(d,]=8.5 Hz,II-5) 6.13(d.}=2.5 Hz,H-8) 6.16(1.]=2.5 Hz,11-8)
8.08(dd, }=8,2.5 liz,H-2,6) 7.70(a, }=2.5 Hz,H-2) 6.86(d, ]=8.6 47.1i-5) 6,50, 1=5.5 ilz,11-3)
7.60(dd, ]=8.5,2.5 liz,176)  7.88(d,]=2.5 liz 1i-2) 2.90d. ]=2.5 Hz, -2
7.58(dd,1=8.5.2.5 liz,11=6) 7.8(dd,]=8.5,2.5 Hz,li-5)
5.18{dd, 1=7.5,2.5 ]!z,ll:l) 3.6-2.8=sugar protons,
1.7(¢d, }=11.5,2.5 Nz, HoRa)
3.56(dd, J=11.58,5.0 Hz,H-5b)
1.46(dd, ]=7.0,770 Hz,H1-2)
' 3.34(dd, }=6.0,2.5 Hz,l1-L)
3.24(t,)=8.5 Hz)
1.20(ddd, ]=2.0,6.0,10, Hz.115)
Compound 7 8 9 | | 10 1
.21(d,J=2 Hz H-6) 1.13(d,]J=06 Hz,CHs-rha) 1.14(d, ]=6 Hz,QH1—rhﬂ) 3.95(5,-dCH3) 2.95(s,-0CH,)
6.41(d,]=2 llz,H-8)  6.2(d,])=2 Hz,H-6) 6.21(d,]=2 Uz,i-6)  6.02(d,}=2.5 liz,D-G) 9.96(d. 12,5 He,3-6)
6.89(dd, ]=8,2 Nz, 6.4(d, =2 Hz,{1-8) 6.41(d,}=2 Hz,I!-8) 6.16(d,]=2.% Hz,h-8) 6.00(d,]=2.5 Hz, H-8)
! H-3-5) 4.53(d,]=1.5 Hz,H-1  5.13(d,]=7.5 Hz,H-1) 6.85(d, }=8.5 Hz,11-5) 6.68(d, j=8.5 Hz, H-5)
8.06(dd, ]=8,2 Hz, rha.) 4.5(d,]=1.5 liz,l-1) 7.93(d,]=2.5 Hz,H-3) 7.59(dd, }=2.5,8.5 tiz,H-6)
H-2,6) 6.89(dd,]=8.8 Hz,1-3,5) 6.89(dd,]=8,2 Hz,H-3,5) 5.03(d,]=7.5 Hz,l-1) 7.90(d,]=2.5 Hz.H-2)
5.25(d,]=7.5 Hz,H-1) 8.07(dd,]=8.8 Hz,H-2,§) 8.06(dd,]=8,2 Hz,h-2,6) 4.49(d.}=2.0 liz,H-1) 4.89(d,]=6.0 Hz H-1)
3.66(dd,]=10,2.5 Hz, S.11(br.,H-T gluco.)  3.66(dd,}=10,2.5 Uz,i-6 a).13(d.)=6.5 Hz.CH,) 4.51(d.1=6.0 Hz.H-1)
H-6 a) 2.2-3.8(sugar protons). 3.28(t,H-3) 7.62(dd,}=2.5.8.5 Hz ,H-6)4.47(d.]=2.0 e H-1)
| = o -
- 3.44(d¢, }=8,2 Hz,H-2) R.44(dd,]=8,2 Hz, H-2) 3.8i(dd,]=12,2.0 Hz H-6a) 1. 14(d, [=6.5 11z,CH,)
3.3861,11-3) 3.52(dd, ] =+10,2 U, H-4)  3.50{dd,]=10,2.5 e i1-0D) 2. 5-3. Steugar protons)
3.33(dd, }=10,2 Hz,H-4) 3.17(ddd, }=3.6.5,10 Hz,H-5) 3.48(dd, |=2.5.2.0 Hz,H-2).

3.17(ddd, ]=2,6,5,10 Hz H-5)
3.66(dd, ]=10,2.5 Hz,H-6 a)
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Table 7 313C—NMR spectrum of compounds 7 and 9

C-atom Chemical shifts (8 —ppm) Reported Data

- Compound 7 Compound @ Comp.713 Comp.914
—_—
-2 157.17 158.22 156.30 158.70
134.96 134.74 132.00 125.50

178.02 177.71 177.40 179. 40

159.09 162.07 161.10 163.03

103. 25 103.53 98.70 100.02

C-7 162.50 164.17 164.10 166.21
C-8 97.12 97 .42 93.60 94.95
C-9 157.71 159.15 156. 20 159.41
C-10 100.60 102.17 104.10 105.63
C-1 122.32 121.28 121.00 122.76
C-2 131.96 1322.07 130.70 122.38
116. 21 116.94 115.00 116.15

159.09 162.03 159.80 161.52

116.31 116.94 115.00 116.15

131.96 132.07 130.70 132.80C

-7 105.20 105.93 101.40 104 .06
-2 75.66 75.66 74.20 75.76
C-3 78.25 78.29 76.50 78.14
C-4 71.22 72.17 70.10 71.45
C-5 78.14 77.09 77 .20 77.22
C-6 62.58 68.72 61.00 68.57
102.45 102.60

72.01 72.10

71.36 72.30

73.92 73.39

69.70 69.73

18.01 17.923
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