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ABSTRACT

Fiptochenical study of the aerial parts of Naerua
crassifelia Forssk.resulted in the isolation and identification of
taerpferel, gUEICffiﬁ;“?Hﬁ?E;tfn-J-U-arabfﬂapyraﬂasfde, kaempferol-
J-0-galactcrhannoside, rutin, iyoniresinci-3-0-glucopyranoside and
stachydrine, These compounds were Isolated and identified from
this plant for the first fime. The fa2ntification was based on
physical, chemical and spectral studies including ¥, If, Tg-ymp,
LI34WR and KS spectra.

INTRODUCTION 1s used for 1intestinal diseases, decoction of the

leaves and hark 1is used as febrifuge for cephalagia,

the genus aerva (Panily Capparaceae = (appari- toothache, infected hairy skin. Nixture of powdered

dacea), 1s represented 1n Egypt only by two species leaves. with henna leaves and fat is used for rapid

which qrow wildly in deserts wviz., N crecsifolia

T healing of wounds and sores; cataplasm of this mixture
Forssk. and X. oblongifelia (Forssk.) B.Rich !, In

reduced pain of bone fracture L. The alcohol extract

folk medicines infusion of the leaves of ¥ crassifelia




of the herb has neuromuscular blocking action and anti-

tumor activity 34

The interest in the phytochemical study of K,
crassifelia Forssk. arises on the basis of recordsd hi-
ological effects and folk medical uses of the plant, in

addition to the lack of

stitnents.

inforeation ahout its con-

EXPERIMENTAL

General Experimental Procedure:
Kelting points were uncorrected, ' and 13c-NHR
spectra were carried out in DNSO-d; at 400 [H: and

180.5 Mz, respectively. For column chroratography Anm-

berlite IR A-45 (weak anion exchange resin) and silica
gel (E.Merck) or wakogel C-220 {lapan) werse used. Sil-
tca gel 60 F 254 (E.Merck) and cellulese Art, 2334

nerck (Rvicel) were used for TLC. UV spectra ware car-
ried out using Hitachi 358, double heam spectrophotome-

[R spectra were carried out wusing IR
JASCO A-302 W oand 13g-um

spectra were recorded by oand LIC-MMR Briker Am-408

ter (Japan),
spectroneter, (Japan).

(Kest Germany) Mass spectra were carried out using KS
AL

were carried out in Tekyo College of Pharmacy, Tokys,

spectrometer Hitachi-N-§0 (Japani. the spectra

Japan,
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Plant Material

N. (rassifelia Forssk. was collected from El-
Hafatit in the Eastern desert in April 1987. The plant
Nabil El-Hadidy

Professor of taxonomy, Faculty of Science, Cairo Uni-

was kindly indentified by Prof. Dr.
versity,  Aerial Parts were dried and reduced to No. 40
torder. A voucher sample is kept in the Dept. of Phar-

racognosy, Faculty of Pharmacy, Assiut University.

Extraction and Fractionation:

Iwo HKg of the dried powdered plant was extracted
vith methanol by percolation till exhaustion.,  The
methanolic extract was evaporated under reduced pres-
sure {132 g}, TLC of the extract showed the presence
¢f triterpenes and/or sterols, flavonoids, glycosino-
tates and nitrogencus substances.

Seven compounds were isolated according to the

tollowing flow sheet,
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Acid Hydrolysis 2

fach 1solated glycoside (5 mg) was dissolved in
2.0 &l MeOH to which 20% H,804 sclution was added and
the mixture was refluxed on a boiling water bath for §
hours. A sample of the hydroiveate was withdrawn svary
¢ minutes and subjected to TLC.  After complete hy-
drolysis, the mizture was cooled and the agqlycons was
Ihe
undar reduced pressure and

separated by successive extrotion with chloroform,
chloroforn was concentrated

subjected to TLC using systens 1, 17 apd 111,

[he aqueous phase was neutralized with barium car-
filtered, EC for

the liberated sugars wusing systems (IV, V, VI and VII)

bonate, The filterate was examined by
and appropriate authentic sugars using wnymal-Hy80s as

spray resgent,

Solvent Systems:

The following solvent systems ware ussd:

dystem I chloroforn-matharol (9:1).

oysten I chloroform-methanol (23:15).
Systen III
System IV
aystem ¥
Systen V]

Svstem VII

chloeroform-methanel (2:27.

chioroform-methanoi-water (75:23:2;
chioroform-methanol-water (63:35:5),
n-butanol-acetic acid-water (6:3:11,

acetone-pyridine-waker {3111,

Characters of the Isolated Com-

pounds:
w110 armonia va-

Corpounds Fy-Fg: gave yellew colour:

pour and 3% methanolic aluainium trichi-ride. Fhysical

and chemical properties are compiled ip [able 1. and

their UV spectral data are summarised in Tabl= ?.
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Compound ML (57 ng): obtained as amorphous powder,
melted at [83-185°C (methanol) [u]25+38 9°  (methano],
=0.2) 0 A RO 595 and 278 nm, IR (KBr)y cn™! 3550,
3180, 2908, 1612, 1515, 1508, 1312, 1210 and 1145. +v
FAB-HS  383(M+1), 805(N+Ma*), 621(M+EY), CIMS showed N
at n/z 382(58%) other siqnificant peaks appeared at m/z

§20(H-nexose) and the base peak at n/z 167,

UC-NER (1005 Mz, pyridine-ds) 6 33.76(t, C-1),

i9.69(d, C-), 65.45(t, C-la), 46.99(d, C-3), T1.69(t.
C-30), 42,2744, C-4), 148.19(s, C-5), 138.60(s, C-6),
147.98(s,  C-T), 187.43(4, c-a) 129.48(s, (-9),
126.52(s,  C-18), 139.38(s, C-1°), 187.22d, €-2'),
148.19(s,  C-3), 135.21(3, §'), 148.19(s, C-5'),
197.22(8, C-§'), 1@5.36[d, ), T15.19(d, -2,
136704, C-3°%), TL.I5(d, C-47%), 78.43(4, C-5%),
62.82(t, . (-6""), 58.62(q, ONe-5), 6. a1(q, 0Ne-T),
56.42(q, Oe-3'), 56.42(q, OMe-5°).

Compound HA (1.7 ¢): chtained as crystalline prisms,

sciuble in water, methanol and ethanol, insoluble in
very hygroscopic, anhydrous
crysials melted at 232-233°C, the hydrochloride melted
at  134-236°C, qave orange colour with modified Dragen-
dorff's The S revealed ¥* at m/z=143 and

ctier peaks at m/z 114, 98 and 84,

chloroforn and benzene,

reatent.

RESULTS AND DISCUSSION

the methanelic extract of the aerial parts of &,
crassifolia Forssk., gave positive tests for flavonoids.
Khen chromatographed over Amberlite colunn, followed by

siiica gel column flavonoids, being weak phenolics,

could be eluted from weak anionic (Amberlite IR A 45)
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- by hydromethanel, five-flavencids were isolated (k-

Fg). 1n addition to an aikaioid and a lignan glucoside.

The UV ahsorpiion spectra of the isolated
flavonelds showed band | absorption at mere than 350 nr
iniicating  ihat they are flavemels.  With NaQAC
bathocnronic =hift im band [ ‘more than 49 am) were ob-
tained indicauing free O arenp 2t (-7, Green colour
obtained with FeCly indicated {he presence of OF group

) at (-5,

¥ data, H-N¥R and D30-NMR (Tables 2.3 and &) of

-

conpounds Fy and Fy are identical with those reporied
tor kaempferol and quercaiin resp--*ively 00, 1den-

tity was confirmed by cochromatography and mixed melt-

1ng point deternination with authentic samples,

The UV data of compound Fy (Table 1) showed that
) the compound is a flavenel gqlycoside. !H-NMR data

EY

A
(fatie 3} revealed the characteristi: signals for
A L 1,
quercatin din addition to sugar protons, L30-NHR of
Fy (Table 4)  showed charactsristic aiqnals  for

In addition, [he 13C*NHR re-

vealed five sugar carbens (peniose’ at & 181.4, 71.6,
0.7, 65.9 and 64.2 ppn.  Acid hydrolysis followed by

L6 of the hydrolysate proved ‘that the sugar part is

quercetin-3-9-qlycoside,

arasinese, while the aglycone part s quercetin, The
corpound  was identified as quercetin-3-O-arabinopyra-

nosidae 5.-

UV data (Table 2) of compound Fy showed that it is
a3 flavonol-3-0-glycoside ( }\ﬁ‘ff 338 nm Land 1) having

Ly e (Table 3) shews charac-

: ‘terestic pattern for kaempferol and tws anomeric nro-

fres 0K group at C-7.

tons, indicating that it is bioside. The anomeric pro-
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ton at & 4.4 (s) and methyl qroup at & 1.1 (d, J=6.]
The other
anomeric proton appeared as a doublet at & 5.3(J=7.7
21, 13- N (Table 4) exhibited the characteristic

signals  far kaempferol as well as 12 carbon signals for

1z2) are characteristic fsr rhamncse.

Sy .

31x of them are attridjuted to
rnamnose (6 1€0.2, 72.1, 70.8, 70.6, 63.4 and 18.8).

w0 sugar moieties,

12 other six signals are characteristic for galactose

The
63 partial acid hydrolysis yielded rhamnose then
galactose (identified by PC and TLC using authentic
sugars rhamnose and galactose). The aglycone was iden-

titied as kaempferol (mp, and co-chromatography with
authentic kaeepferol). The compound was identified as

kasmpferol-3-0-rhamnosyl-qalactopyrancside.

JV' data of compound Fr (Table 2) shows that it is

1 flavonol glycoside containing ortho dihydroxy group
and free OH qroup at C-7. IH-NMR (Table 3) shows the
characterestic pattern for quercstin " and two anomeric

protons for two sugar moieties, one of them is rhamnose

(¢ 4.4, 5 and CHyat § 1.0 4, J=6.1 Hz) the ofher pro-
ten at & 5.3(¢, J=7.2 Hz) for P-D-qlucose. 13C-NHR

showed the characteristic siqnals for quercetin and
other 17 carbon signals for rhamnose and glucose 3

Partial acid hydrolysis gqave rhamnose followed by qlu-
cese  (1dentified by PC and TLC using authentic sugars).
The aglycone was identified 23 quercetin. The compound

was thus identified as rutin,

LH-NHR spectrum of compound ML revealed signals
for four aromatic methoxyl groups at & 3.7(3H, s),

3.13(6H, ) and 3.77(3H, s). The aropatic part of the
spectrun revealed two singlets assigned to three aro-
natic protons at & 6.74(1H, s) and 7.€5(2H, s). The
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doublet at & 4.98(1H, d, J=7.8 Hz) is referred to the hean isclated from (Capparis tomentosa 1} and Courbnia
anomeric proton of the f-D-sugar. The B-confiquration giauca 12,

of the giycosyl linkage was derived on the basis of the
J value (7,8 Hz) of the anomeric proton in the Li-NiR

1o .
spectrun,  The 13- NHR spectrun (pyridine-dd) showed 1 ol
signals ascribable to two substituted nenzene rings, &
singals for glucopyranesyl residue, four aromatic
nethoxyls and twe for carbino! carbons (2 and 3). This H
strongly sugqests that the corpound ML hasz lignan gqly- | .
. 1 Flavonoid R, ki
coside skeleton “Y, .
Fl i f
L g Ly . Fi 08 B
On acetylation (acetic anhydride + pyridine over & WM arabinose
night) it yielded hepta acetate melted at 85-87°C, Fd H qalactose + rhamnose
Acid hydrolysis yielded an aglycone and a sugar identi- £ 0 glucose + rhamnose )

fied as glucose (TLC, PC using authentic sample). CIMS
exhibited a peak corresponding to (4*-152) (H*-hexoge).

The above mentioned data faveurahly compare with

those reported for Iyoniresinel-3-0-8-qluccpyrancside
previously isolated from Crzmamomur cassia Blume 4%,

The mass spectrun of compound M2 (¥'=143) and the OH
positive: response with Dragendorff's rezgent indicated ‘5 3
1ts alkaloidal nature,
Ol
La-wie spectrum (CD40D) showed twe sharp singlets
2ach 1nteqrating for three protons at & 3.16 and 3,34 compound KL
ter K-(CHq)y.  Other sigrals appeared at & Z.1(1H, &,
1)-4), 2.3 and 2,%(m, Hy-3), 3.51 and 3.71(Zam, Hy-0)
and 4.04(10, v, H-2), IIC-WER (CDCI:) showed signals

at & 19.76(t, C-4), 26.62(t, C-3), 46.33(q, C-8), |
52.73(q,  C-T), 67.98(t, C-5), 77.63(d, €-1) and | L; : ‘ 300-
170.6%(s, C0). These data were found identical with -

those reported for the alkaleid staghvdrine. which has

compound NA
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Table 1: Physical and Chemical properties of the Isolated Flavonoids.

alioiph SN SN S S i Vepl e el e PR B e ek il JELEE S e Sy el A . e bl b nE el Sl Sl Syl G PR S el e i YL W T e aphipn gl ekl SRS P PRV ey eslad e AR A P ek sl A S S P ekl SN T Sl S i e ek .- E— vl f PP S il S e e S N S S et il Sl ek T gt S mly Al SR S = r I -7 1 L 1 I __}_ )

Conpound Fy (22 mg) Fq (114 mg) Fq (135 ng) Fq (38 ng) Fg (1.3 g9)
Character
i-Melting point 285--286 (H-0ID 315317 (MeOH) 230~231 (MeOH) 186-189 (MeQH~ 190-192 (MeQH)
(°CH | acetone)
2-Condition vellow needle vellow noedle yellow long yellow fine vellow needle
. crystals crystals needles needles crystals
3-Solubility soluble in most organic solvents goluble in methanol, ethanol, butanol and HZO

insoluble in henzene and pet-ether

4-Shinoda's colour orange colour in the organic The colour in the agqueous layer (glycosides)
tast layer (aglycones)
. 5-Fell, teat All give green colour, free hydroxyl group at C-5
. 6—-Colours of the ' vyellow fluorescence by ownish brownish brownigh

spots under UV

7~Rf Valueas 9.35 gys. 1 Q.15 svs.1 D.22 sys.IV .15 sys.1VY .07 sys.1V
Q.49 s5ys.11] B.32 8sys.1l 2.58 sys.V Q.45 sys.V .27 sys.V

fES——————— R S S L L R e i e i e ey pheas ESn ~Snkr e s Foalc oA BRI S WA Ll el el el B S W PR P gy i e Rl S B e e wigns gl yple el SRS N TR PRI TR R e el R G B A = e sy ajege paipis. el bkl PR b e SV St i 8 vl e Selagh igelP S A S S




46
).¥.Bishay et al

. £ 3
Table 2: UV Spectral Data of the Isolated Flavonoids Fi-Fg . ;
Reagent \FeOH +A1C1 4 +A1Cl4 +HCl +NaOAc +NaOAc +H,BO, NaOH
Band % a0y . )
Compound
Fy I 371 432 +61 +432 461 393 +22 378 47 411 +50
294 550 331 dec
I1 258 273 +5 272 +4 2377 +9 264 +6 277 +9
268 273
Fy 1 372 166 +94 427 +55 397 +25 392 +20 415 +43
361 327 )
II 256 259  +3 265 +9 276 +20 260 +4 278 +9
269 268 +12 277 +21 287
Fy I 360 431 +71 401 +41 388 +28 376  +15 411 +51 .
298 355 320 301 ]
11 258 267 +9 273 +15 271 +13 174  +16 277 +19 )
267
Fy I 352 378 +26 368 +16 384 +32 374 +22 403 +51
296 356 314
11 257 261 +4 262 +5 266 +9 259  +2 263 +6
268
F I 361 432 +71 404 +43 390 +29 378  +17 411 +50
302 332 356 320 301
305 )
11 258 266 +8 272 +14 273  +15 266 +8 275 +17 -
267 293

g 8 1 L L 8 %t L 1 T F g T ¥ L g  F b B e S —— L L R g R g p— L i X X T ¢ "¢t . T L I T "3 1" """ 7" JF""[° ""§F ""¥F "
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