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ABSTRACT
From the leaves of Hibiscus cannabinus L., three flavonoidal glycosides were isolated and fully identified using
d43C- NMR (1-D and

different physical and spectral tools viz; chromatographic techniques (TLC, PC, CC), uv, 1H-an
2-D) experiments, as well as EI- and FAB- mass spectroscopy. These allowed to get confirmation of the structure of
these compounds to be kaempferol-7-O-a-L-rhamnoside, apigcnin-7-O-B-D-glucosidc and kaempferol-3.7 di-O-ct-L-

rhamnoside. The antibacterial tests of these compounds were also demonstrated.

INTRODUCTION R R; R R; R4
The genus Hibiscus (Fam. Malvaceae) is widely
distributed all over the world (200 species)(1). Hibiscus 1 OH Okl G 9 -
cam?uhinus L. is an annual shrub which grows in the 2 OH 0-gl OH H H
tropical and temperate regions(2). The plants of this
genus were reputed for their folkloric uses in treatment 3 OH OH O-gl H OH
of chronic bronchitis and toothach(3), activation of 4 H H O-rh-gl H H
gastric and hepatic secretions leading to rapid digestion
and intestinal antiseptic effect as well as their sedative 5 H H OH rh H
and diuretic actions(4). 6 H H H I
The leaves were used as poultice on boils, g H
7 H H O-rh rh H

ous swellings and abscesses, exhibit very fair

cancer
n be used in treatment of

antibacterial effect and ca
gastric troubles(S).

Very little was record
H. cannabinus, since three fla
(1). cannbicitrin (2) and hibic
isolated from the flowers, but only
kacmp(erol-3-rutin()side (4) was isolated from the

ed about the constituents of gl = glucose, rh=rhamnose
vonoids viz.; cannabicetin
tin-3-rutinoside (3) were .
etn ) EXPERIMENTAL

one,
Plant material:

The air-dried leaves were collected from the

,ca\-cg(6's),
flowering plants cultivated around the cotton fields near

In this study, two kaempferol glycosides, a \ !
monoside (5) and a bioside (7), as well as an apigenin Mansoura, Pakahha. governorate, Egypt. The given
glucoside (6) were isolated and fully identified. From gl‘"}‘ material was identified by Dr. N, El-H:didi
the available literaturc, it was found that these Um' ,essgr' of Taxonomy, Facuity of Science, Cairc;
compounds (5,6 and 7) were isolated from this plant for niversity.
the first ime. R Authentic materials:

Kaempferol-7-glycoside (previcusly isolated and

identified in Pharmaco ,
gnosy Department

Pharmacy, Mansoura Univ.), D-glucose (_I-_::Czky o

Germany) and L-rhamnose (DBH Che . Merck,

Poole, England). ‘ mnica Col,,

Equipment:

Infra red spectro
d s photometer, Pye.U
Sp ‘l oo C.ambndge (England) using KBr nel! - am
violet spectro-photometer, Perkin Elmer x_q;e(s. Ultra
>0 5, USA.
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Nuclear magnetic resonance instrument was Varian
- XL-300, VXR series (Varian Associate, Californid,
USA) operating at 300 MHz (| H-NMR) and 75.5 MHz
(13C-NMR) using TMS as internal standard. APT,
COSY and HETCOR spectra were performed using the
Varian XL-300 instrument, DMSO-dg was used a5
NMR solvent, Mass spectra were determined on
Finnigan MAT-90 instrument (Finnigan Instruments,
California, USA) operating at 70 ev (EI-MS) or 7 kv
using xcnon gas and glycerol as matrix under pressuré

of 1 x 10-5 mm Hg (FAB-MS).

* Extraction:

v Six hundred grams of defatted (petroleum ether),
air-dried. powdered leaves were extracted in a Soxhlet
with ethyl alcohol 90% (800 ml). The concentrated
alcoholic extract (100 ml) was partitioned successively
with ether (5 x 100 ml) and ethyl acetate (8 x 100 m).
The solvent, of each extract, was distilled off.
Chromatographic investigation of flavonoids:

The preliminary chromatographic screening, of
the two extracts, was carried out on silica gel TLC using
CHCI3 - CH30H (8:2, system I) and
EIOAc-CH30H-H20 (100: 16.5: 13.5, system [I) as
solvent mixtures and AICI3 as a spray reagent. This
revealed that the ether extract has one major spol
corresponding to one of the three spots detected in
EtOAc extract.

Ten grams of the EIOAc extract was loaded upon
silica gel column (1.5 x 120 cm, 200 gm). Elution was
performed by gradient increase of the polarity of
CHCI3-CH30H solvent mixture. The fractions were
monitored on silica gel TLC using solvent mixture
(system I). The collected fractions (36-61) exhibited two
flavonoid spots, while those (62-90) showed the third
one. The latter was crystallized from CH30H to afford
brownish yellow needle crystals (substance 7, 65 mg).

The mixture (fractions 36-61) was applied onto
Whatmann filter paper No. 3 (210-20 x 40 c¢m) and
developed with 15% HAc. Two yellow bands were
localized under UV lamp and cluted with CH30H. The
concentrated methanolic extract, of each band, was kept
in refregerator to get amorphous yellow deposit
(substances 5 and 6).

The three isclates gave positive reaction for

flavonoid glycosides (AICI3 and Molisch’s tests),

Step-wise acid hydrolysis of the isolates and
investigation of sugar moiety:
Ten milligrams, of cach substance, were

dissolved in 10 ml ethy! alcohol and mixed with 10 m|
4% ale. HCI, The procedure was adopted according (o

Mabry et al. (1970)09),

The sugar moicty, of cach substance, wo
investigated on cellulose  TLC  yging
n-l—lu(_)H-l’yri(linc‘llAc-lEl()Ac‘Hz() (50:20: “’125:20’
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rry

0 S

jvent system and aniline phihyly,
_Rhamnose was detected in Sub-\; e ),
bstance 6 showed D-glucoge, o

bstances:

two runs) as SO
Spray fengcm. L
5 and 7, while su

Characterization of isolated su
Substance 5: It exhibited the following ¢,
a: UV (CH30H) Amax (m) 364, 3231 265 7;]‘
+NaOCH3 430, 392sh, 269, 256sh; +Naoj, m
308ssh, 2606sh; +NaOAc/H3B0O3 362, 308ssh: 255;:' _
+AICI3 426, 352, 269sh, 236 and +AICl3 /g P
h, 236; EI-MS m/z (relative intensity, %“_:_‘. .
8(1), 286(100), 257(4), 153(3), 153+ 1
_MS m/z 431 (M*-1), 367 apq 3:

P » I I
T TR s T T A 2 0

-

dat

352, 269s
(2), 414 (1), 32

and 93(5); FAB

(M*-1-146). ,
Substance 6: It showed the following specy L

data: UV (CH30H) Amax (nm) 331, 304sh, %
+NaOCH3 387, 320sh, 274; +NaOAc 356, g
268sh: +NaOAc/H3BO3 348, 310sh, 268sh; +[q,
202sh, 272; +AICI3/HCI 343, 292sh, 272 ELMS
(rel. Int., %) 432 (3). 414 (2), 270 (100), 152 iz, €
124(18), 118(13) and 84(14); FAB-MS m/z 45}
(Mt+1), 415, 271 (M*++1-162).

Substance 7: It exhibited the following specty
data: UV (CH30H ) Amax (nm) 325, 265, 2%
+NaOCH3 406, 269, 242h; + NaOAc 344, 335,25,
+NaOAc/H3BO3 338, 318, 2584h; +AICI3 2%, .‘&i;
292¢h. 230; +AICI3 /HCI 398, 348, 292, Ji}

FAB-MS m/z 579 (M*+1), 433 (M¥+1-146. ¥
(M++1-146-146).

IH-NMR and }3C-NMR data of these substas |
are illustrated in table (1) and table (2). -

Determination of the flavonoid content of the leat® |

- ——

1- Preparation of the standard curve:

According to Mabry et al. (1970)), the Smﬂuf:f
curve of kacmpferol-7- glycoside was prepey
using AICI3 (0.1 M) as colour reagen! and W

absorbance was measured at Amax = 425 nm. i

-

2- One gm of powdered leaves, was cxhnusll‘_"";
defatted in a small Soxhlet with petroleu™ et
then extracted with methanol. The cOﬂC"“mﬁ.
methanolic extract was treated with AlC

before(9),

N v‘]_'i
From the standard curve and by

??lcllluliun.‘i. the flavonoid content in the leaves
ound 1o be 3.36% (w/w)
[. » > .

rtllmlmuy untibacterial testing: i

i
i U3 = " e e " ; ,\f"
The antibacterial activity of substance® 56 R

Was tested against certain strains of gram [y
(3!‘111”1)'(0(1)(‘(,‘1(5 aureus) and gram Ilcg&\li ve ([;',\'L'ht:-'-:}'é .
“,),I;) ::f:r":"‘ using the disc agar diffusion 'l‘t‘;'r:,l
Organisiyg, al:ltld[lld- “’§rc Inoculated “'lh s8¢ &
e tested compounds were ¢

TN p—
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I,l“m]ﬁm} ,3],«.;(11 (5 mp/ml) and were aseptically
nansfered inta sterile dises of Whatmann filter paper
No. 3 (e 40 ppddisc). Sueptomycin antibiotic disc
k. Microiology Systems, Cockeysville, MD, USA)
was fsed as a reference, The resulting inhibition zones
were measured after 18 hours incubation (37°C),

substance 5 exhibited littde activity against E,
oot Gmhibition zones 16 mm) and S, aurens (L7, = 14
PN i Comparison @ streptomycin (1.7. was 25 mm for
Focoli and 23 mm for S, aureus), Subtances 6 and 7
exhibited no activity against both organisms,

DISCUSSION AND CONCLUSION

From the UV spectral data of the isolated
compounds, 1t was concluded® hat substance 5 is a
fHavonol (Ayax CH3OH = 364 nm) with free OH
groups at C-4' (high bathochromic shift with NaOCH3
= 66 nm) and C-3 and C-5 (high bathochromic shift =
62 nm with AICI3 and not affected by HC1). The OH
group at C-7 is substituted (no bathochromic shift with

NaOAe) and the O-dihydroxy groups are absent (no
significant bathochromic shift with NaOA¢/H3BO3).

Substance 6 showed UV absorption at 331 nm
(band I, in CH30H) suggesting a flavone structure,
having free OH groups at C-4' (significant bathochromic
shift =86 nm with NaOCH3) and C-5 (small
bathochromic shift =12 nm with AICI3 not affected by
HC), but the OH group at C-7 is substituted (no clear
bathochromic shift with NaOAc), and the O-dihydroxy
groups are absent (no bathochromic shift with
NaOAc¢/H3BO3).

Substance 7 may be a flavone (Amax CH30H =
325 nm) exhibiting free OH groups at C-4" (high
NaOCH3 bathochromic shift = 81 nm) and C-5 (high

AICI3 bathochromic shift = 73 nm, not affected by

HCI). No o-dihydroxy groups arc detected (absence of
NaOAc/H2aBO3 bathochromic shift) and the OH group
at C-7 is substituted (no clear NaOAc bathochromic
shifo),
Accordingly, it was concluded that these isolates may be
kaemplerol-7- L-rhamnoside (substance 5), apigenin-7-
D-glucoisde (substance6) and apigcnin-7-L-rhamnosidc
(substance 7)1,
to the mass spectra and NMR
(table 1 and 2) spectral data of these compounds, il.was
found that these data complied with the UV conclusions
except substance 7 which was clearly assigned as
kaempferol-3-7-di-O-L-rhamnoside.

For substance 5, the presence of C-4 and C-3
signals at 8 176.2 and 136.2 respectively (table 2) as

But, according

well as the abse

nce of H-3 signal of TH-NMR confirmed
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its flavonol nature, while the presence of two 2H
doublets 4t 8 6.50 (H-3', 5 and 8.10 1H-2"-6) as well as

the two 13C-NMR signals at & 115.5 (C-3,5') and 129.7
(C-2'6"), confirmed that ring-B is occupied at position 4°
only (12,13), ’

The presence of TH doublet (J= 1.4 Hz) a1 6 5.56
(H-1 of «-L-thamnose), 3H doublet (J =6 Hz) at 6 1.15
(6-CH1 of rhamnose) and the I3C.NMR signals at &
18.0 and 98,9 (C-6 and C-1 of rhamnose, resp.)
indicated the rhamnose sugar unit which was confirmed
through the FAB-MS ion peak at m/z 285 (M7-1-146 of

rhamnose)(12),
These assignments were ascertained through the
COSY, HETCOR and APT NMR experiments and the

TLC co-chromatography of the hydrolysate of substance
5. Consequently, it was concluded that subtance 5 is

kaempferol-7- O-o-L-rhamnoside.

For substance 6, it was
apigenin-7-0-B-D-glucoside according to the following
criteria:

(a) its flavone nature was ascertained by the presence of
IH singlet at & 6.84 (H-3) (table 1) and 13C-NMR
signals at & 181.8 (C-4 of the flavones)(12) and 102.9
(C-3) (table 2).

(b) The glucose unit was assigned by FAB-MS ion peak

at m/z 271 (M++1-162 of glucose), 1H doublet (J=
7.6 Hz, H-1 of B-D-glucose) at 8 5.85, 2-H muluplet

at 6 4.58 (CH72-6 of glucose), 13C.NMR signals at &
100.3 and 60.7 (C-1 and C-6 of glucose,
respcctivcly)“z'l3).

(¢) Ring B exhibited only one OH group at C-r'. This

was attributed to the presence of two 2H doublets at

8 6.97 (H-3', §') and 7.93 (H-2', 6') (J= 8.7 Hz,

o-coupling) and two 13C.NMR signals at 8 116.0
(C-3',5") and 128.4 (C-2', 6).

These assignments were confirmed by the COSY

and APT NMR experiments, TLC co-chromatography

of the hydrolysate of substance 6, as well as the

published data(12.13),

For substance 7, it was clearly assigned as
kaempferol-3, 7- di-O-o-L-rhamnoside depending upon
the following findings:

(a) The flavonol nature was ascertained by the absence
of the H-3 singlet in its 1H-NMR spectra and the
C-4 signal appears at d 178.0 (ca. -4 nm upfield shift

from flavones)(13).

assigned as

(b)the presence of two o-L-rhamnose units was
determined from the two anomeric proton-doublets
atd5.32(/=12Hz)and 557 (J= 1.1 Hz) and the
two anomeric carbons at d 98.6 and 101.9, which
was ascertained by the two FAB-MS jon peaks at
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¢ of isolated substances 5, 6 and 7:
n S

Table (1): TH-NMR spectral assignme
‘ Substance 7
No. Substance 5 Substance 0
[« Multi- | 7 —H\
atom Sppm) ':‘]:r,l::,-— J (Hz2)|  &(ppm) pblr'::iltl;-* J (Hz) 8(ppm) plicity* (Hz)
3 - - - 6.84 § - ‘ a
S PP P XN S I I I O
6.83 d 2.0 6.89 3'4 iy i i
2 8.10 d | 87 7.93 d -4 6.95 ) 8.0
3 6.50 d | 87 6.97 d 8. 6-95 ) 8.0
) 6.50 d | 87 6.97 d 8.4 7-8] ‘ 8.0
6 8.10 d | 87 7.93 d 8.4 . :
ar. 7%
Sl’&;r 7 5.56 d 1.4 5.85 d 7.6 557 | d 7
2 3.86 d 1.0
3 -
4 / 339-384| m | - |435-450] m 3.11-3.64 m y
5
-» 6 1.15 d | 60 4.58 m - 1.15 | d 5.9
} Sugar-3*
' ) ) ) - - - 532 | d 12
’ ) k ) - . - 387 | d 1.7
3 ) - - - = -
4/ p o® L. - : - |3.11-3.64 m :
> ) : - = - -
: - —te - - - 082 | d 5.3

*d = doublet, m = multiplet, s singles; sugar-3 = sugar at C-3, sugar-7 = sugar at C-7.
NMR solvent was DMSO-dy

m/2 433 (M*++1-146 of one rhamnose unit) and 287 having J = 8.0 Hz (o-coupling) as well as the W0

354:2 é;,;jé-::s of two rhamnose units). This was I3C-NMR signals at 115.5 (C-3',5") and 1308

doublets at]g%csz by _‘he appearance of two 3 H (C-2',6') showed that ring B is hydroxylated only &
82(/ =53 Hz) and 1.15 (J = 5.9 H) C-4'.Thus, it was found that MS and NMR spect

of CH3-6 of rhamnose units, and the 13Cc.NMR experiments, rather than UV study only, were necessat

signals at § 17.6 and 18.0 (C-6) of rhamnose units). t0 get clear assignment for substance 7.

(c) Tr;e little up-field shift of the 13C-NMR signals at
Sh-m(- 0prgm) and C-7 (0-2ppm) and the down-field
-4 (+2 ppm), C-6 (+1 ppm) and C-8

The quantitative analysis of the flavonoid COT}[?“TJ
(3.36% wiw), in addition to the fair antibacterial activi®
of substance 5 demonstrated the significance © “;::
leaves of the plant under sutyd which contdl®.

i:;gp‘;?) CaS?,Signed the linkage of the two rhamnose 4
two 2H do;bl:?sdalcé? (12,13). (d) The presence of mucilage(11) o be introduced in the formutations 4%
6.95 (H-3'5 and 7.81 (H-2',6) for acute bronchitis and cough | *
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Table (2): 13C-NMR spectral assignment of
substances 5,6 and 7:

zig J. Pharm. Sci., December 1995,

No.C: Chemical hift & ppon)

g Subntoee § Sobsance 6 Sabstance 7
2 1476 1643 156.2
3 1362 1029 1346
4 1762 1818 1780
5 1604 1615 1610
6 9.5 %S %35
1 161.5 1629 16138
§ 944 95.0 947
9 1558 156.8 1579
10 148 1054 1059
I 1216 1208 1204
3 191 1284 1308
) 1155 1160 1155
{ 1593 161.1 1603
§ 155 1160 1155
§ 197 1284 1308

Sugar-7*
! %9 1003 986
2 0.1 132 69
3 0 n3 702
4 L 696 1
5 699 76.5 104
6 180 6.7 180

Sugar-3*
! 1019
2 70
3 03
4 712
5 107
b 176

*Sugar-3 and sugar-7 are sugar at C-3 and C-7,
respectively NMR solvent was DMSO-dg
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