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ABSTRACT

From the adn-draied powderned Leaves ¢4 Gynandrhojpsis
ventaphybla (Hurhun), we 4sofated and Ldentidied centa-
wesdan (5,7,3 tnihydroxy, 3,6,4 thimethoxy Alavone),
Kaempperol, Kaempdencl-3-0-diglucoside, quercitrin, myrd-
cathin, K- and B-amurun, tanaxastercl and B-sitosternol.

The Aatty acdds cawrnic, Laurnic, myrestic, pnalmitic,
nalmitoleic, stearic, oleic and Linoledlc wenrne detected
and estimated. -

INTRODUCTION

Gynandropsis pentaphylla (Hurhur) (Capparidaceae) is an annual

| 1,2 . .3
herb which grows as a weed in Egypt and tropical countries .

The plant has a wide reputation as a valuable remedy for various
4 -6

Tt

diseases
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Reviewing the current literature, nothing could be traced dea-

ling with the study of Gynandropsis pentaphylla (Hurhur) consti-
tuents other than the isothiocynate-producing glycosides and the
seed fat7. Therefore it was considered 5f interest to undertaxe
a detaile]l chemical investigation of this plant. Previously _,the.
authors described the macro-and micromorphology of the different

8,9
organs of the herb .

EXPERIMENTAL

General Ex.erimental Procedures:

Melting points were determined on a koffler hot plate and were uncorrect "
All UV-spe- tra were in methanol using Bausch and Lomb spectronic 2000 and IR
spectra woere in KBr using Perkin-Elmer 467 spectrophotometer. GLC were condu-
cted on a Perkin-Elmer FIT gas chromatograph with flame ionization detector.
Mass spectral measurements were at 70 ev using 3V micromass zab IF, H-and
13C—NMR using jeol EX90Q. Column chromatography was performed on silica gel
(Merck) and polyamide. Silica gel G.F.254, (Merck) was used for TLC and Wha-

tmann paper for PC. Acetylation was done by acetic anhydride/pyridine methodl?

Plant Material:

The leaves of Gynandropsis pentaphylla (Hurhur) were collected in October
1982, from pnlants growing in the Experimental Station of Medicinal P-lants, Fa-
culty of Pharmacy, Assiut University. Identification of the plant was confi-
rmed by late Prof. Dr. Foad Y. Amin. Prof. of Floriculture, Faculty of Agricu-

lture, Assiut University.

ExtraCtion and ;gplation:

The air-dried powdered leaves (2 kg) were extracted by percolation with
ethyl alcohol 80%. The extract was concentrated under reduced pressure to
syrupy consistency and successively shaken with pet.ether (6Oﬂ800C), follo-

wed by ch! roform. Each extract was subjected to chromatographic examination

and studie¢ ' separately.
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Chromatographic Systems:
Systems for TLC:

Adsorbent: silica gel G;solvent system I: pet. ether-ethyl acetate (9:1)

Systems for PC:

Whatmann 3MM; Solvent system II:t.BuOH-HOAc~H O (3:1:1); system III:n.BuOH-

2
HOAc—H20(4:l:5).
A- Petroleum-Ether Extract {Egggtipn T):

11

The pet. ether extract (30 g.) was saponified to allow the separation of
saponifiable and unsaponifiable fractions. The fatty acids, remaining in the
mother liquor after extraction of the unsapcifiable matter were esterified to

1
their methyl esters : and analysed by gas-—liquid chromatography.

The following 0peratingtconﬁitions were _adopted column,5 feet lomg,4 mm i.d., pa-

cked with 10% polypropylene glycol adepate on 80-100 mesh chromosorb W; column
temperature, ZOOOC; carrier gas, nitrogen at a flow rate of 60 ml/min; hydrogen
flow rate, 40 ml/min; air flow rate 500 ml/min; sample size, 1ML of 15% solution

of the methyl ester in ether.

The unsaponifiable fraction (5 g.) was fractionqted over silica gel column
(180 g., 120 x 5 cm) using solvents in order of increasing polarities starting
with pet.ether, then pet.ether-ethyl acetate. Fractions (500 ml each) were col-
lected and subjected to TLC study using system I (TLC). Four compounds were
isolated and designated 1-4.

B~ Chloroform Extract (Fraction II):

The residue from the chloroform fraction (9 g.) was examined on PC using
Whatmann. 3MM with system III. Two flavonoidal components were detected and
~isolated bv preparative PC adopting the same solvent system. The isolated

compounds were designated 5 and 6 (Table 1).

Comgound 5:

+
MS showed M at m/z 360 (100) and characteristic peaks at 345 (60) (M“CHBT,

182(15), 151(15), 148(10). lI—I—NMR (as TMS ether in CCI, TMS) showed § :7.89

4!

(1#,4d,J=2.5, 9Hz, H-6), 7.61 (1H, d, J=2.5 Hz, H-2), 7.04 (1H,d, J=9Hz, H-5),
6.51 (1H, s, H-8), 3.81, 3.89, 3.93 (3 S, 30Me).
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C- . ,+ceous Layer (Fraction III):

The aqueous layer (remained after fractionation of the concentrated alco-

holic extract), was evaporated under reduced pressure (5 g.). The residue was
chromatographed over polyamide column (400 g. 140 x 6 cm) using methanol-vater
(1:1). Fractions (200 ml) each were collected ani examined by TLC and 2.C.

three pure flavonoidal compounds were isolated and labelled 7-9.

Acid Hydrolysis:

Each of the isu.ated glycosides was separatly dissolved in N,/2 H Soa AR

- with an equal volume of ethanol and refluxed for 2 hours. The agylcoies W 2
extracted with ether, purified and subjected to TLC and spectral studies.
gars were identified from their gas-liquid chromatograms after trimethylsil -
lationlB. GLC analysis was performed, using 3% OV-1l on silanized chromosc -~
column (column temperature; 160°C; injection port and detector temperatu-
260-3000C; helium flow rate 30 ml/min). Identification of the sugars was o -
formed using standard sugars (Sigma Chem. CO.) analysed under the same condi-

tions.

Mild Acid szrolzsis:

Ten mg. of each glycoside were separately dissolved in N/10 H2804(10 ml),
mixed with an equal volume of ethanol and refluxed for 2 hours. A sample of
the hydrolysate was withdrawn every 5 minutes during the first 20 minutes,
then every 10 minutes during the remaining periocd and spotted on PC (3MM) us.

15% glacial acetic acid as solvent system.

- Compound 7:

1-’H-NMR (as TMS ether in CHC13, TMS) § - 8.03(2H,§,H-2', H-6', J= 9H=z) ,
(ZH{QJ H-3', H-5', J=9Hz), 6.51 (l§,4, H-8, J=2Hz), 6.31(1H,§3 H-6, J=2Hz) ,

5.98 (1H, 4, H-1'", J= 8Hz), 5.1l (14,4, H-1''',J= 7Hz), 3.85 (12H,m,diglucosyl. .

130 _NMR (DMSO-d,) §: 156.3 (C-2), 132.4 (C-3), 177.1 (C-4), 161.. (C-5),

99.45 (C-6), 163.9(C-7), 94.31(Cc-8), 156,3(C-9), 103.92(C-10), 121.1(C-1"),

130.91(Cc-2"), 115.1(C~3"), 159.5(C-4"'), 115.1(Cc-5'), 130.79(C-6"'), 99.9 -1''),
81.7(C-2''), 75.12(C-3'"), 69.93(C-4'"'), 75.68(C-5"'"), 61.54(C-6"'"), 103.1
C-1"'%), 74.2(Cc-2''"), 75.37(C-3''"), 70.18(C-4''"), 76.1(C=5'''), 61.98(C-6"'"'") .
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RESULTS AND DISCUSSION
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The alr drled powdered leaves of Gynandrop51s pentaphylla
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(Hurhur) aere extracted w1th ethanol'and the concentrated extract
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was fraculonated u51ng petrolenm ether (Fractlon I), chloroform‘

LR

(Fractic: II)'and the'left aqueous re51due (Fractlon'III) ‘ Each

of the trree fractions was subjected to chromatographic studies

By ¢..tomatographing "the unsaponifiable ' matter of (Fraction I)

over 8il’dsa dolumn, four compounds were isolated. nooo Tnur
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On.. the, ba51s of COo- chromatography, mlxed m. p., phy51cal prope-h
rtieStLERQE%QQL;PQ%tsﬁfaCEtate formatlon and comparlson of IR spe-
ctra, compounds,l-4.were found to be B"amyrlnr o.camyrin, taraxa-,

sterol and. B-sitosterol respectively, .
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The fatty acids methyl esters were analyzed by gasdiquid chro-
matograpty. Their identification was carried out by direct compa-
rison of the retention times of standard methyl esters (Sigma,dmm@_

Wlth thoae of unkown esters under 1dent1cal condltlons;q'The qua—W'

ntltatlve estlmatlon was based on the 1nternal normallzatlon me—
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thod u51ngﬂthe peak area measurements. The folIOW1nq fatty acids’

.-"

were det cted ‘and estimated caprlc (2 86%) ' laurlc 6. 46%),myrest1c'
(8. 96%), oalmltlc (33 93%) Palm1tolemc(l4 86%), stearlc(Z 44%) olelc (15 87%)
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and linoleic (12.48%).

Chromatographic examination of the chloroform extract: (Fra—iiff

ction IIj, revealed’ the 'presence of. ‘two, £favonoidal ;aglycones: ﬁ

(designated “546).and they were iSdl&téd?aﬂdﬁpurEfTEd“byfprépardcm
tive PC. "Théir ‘physical and chromatdgraphic characters in addi-

tion to spectral data_(Table l), compare favourably w1th those

publlshed for centaureldln and kaempferol respectlvely
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From the agueous residue leftafter fractionation ot t:.. alcoholic.

extract (Fraction III), three compbpounds (7-9) were isolated after

chromatography over polvamide column.

"l"

.' T | Tt R ;." . R I .1 4 s s S '._g'.l;'_"
H""'CCm}.i?'f-""‘jﬁ‘fiS L gave p051t1ve tests of flavonolds:_t By mild

acid hydroly51s,”comoound 7 only;'hydrolyzed on two steps, 1ndica-

ting 1its biside nature which was confirmed by ,thea-g;ea-rance-- of a

51gnal at$'3“85rrﬁtthe lH NMR soectrum, for 2nd1ucose-molecule8’

attached to one another and alseo gave ev1dence that the glycoside

1s..attached in -the C-3 p-051tlonl6.' The l3C NMR- 5pectrum of compo-
e;ﬂpnda7gcomfirmed that the ‘stigars are attached to one another in
' Pine c-2'' position’. o
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At 3 hydroly51s of the 1solated compounds (7_9), gave aglyc ones

@nqwhlch were" proved by m . p.r:co chromatography ‘and UV data to be
kaemoferol quercetln and oyrlcetln resPectlvely The sugar mo.l-
"eties w&re 1dent1f1ed by GLC to be,-diucose for compound 7, and

;:rhamh~=~ ror oompounds 8 and 9 respectlvely Comparlhg th. UOV-

-spectral data (Table 25 w1th dlfferent complex1ng and ionizing

v

“-a*erts for both the 1ntact QIYCOSldeS and their correspondiny agl-

¢
i“‘:‘"

“}oones, t was proven that the sugars are. attached to C 3 in the
"three'oomoounds.“ Therefore these co“~ounds were proved to be kae—

moferol 3L0- dlgluc051de, querCLtrln and myr1c1tr1n respectlv ly
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l- R=Me, R_=R,=OMe, R_=0H, R_=." (Centaureidin).

2 4 3 5 -
2 - Rl=glucoglucosvl (1-2), R2=R3=R5=H, R4=0H (Kaempferol-3-0-diglu-
coside) .
3~ Rl=rhamnose, R2=R5=H, R3=R4=QH (Quercitrin).
4 - Rl=rhamnose, R2=H, R3=R4=R5=OH (Myricitrin).
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Table 1: Chromatographic'Préperties and UV data for the Flavonoids 5 and 6
Isolated from the Chloroform Extract(Fraction II):

e ol e L R R R T g — R R e T ——

Compound Amounts hRf in ~“stems* o | Uvﬁhmax in (nm)
i1solated > M.P.C
(mg) colour
I II Uuv Ald MeOH wa.... nicl, AlclfHcl NaOAC NaOAc
____________________________ A s:
253,269, 269 265, = 269, 255,
_ . _ _ | > _
5 25 78 87 P. D.Y. 204- 269, 303% 304® 305, 372, 266°
206 347 392 378 366 354
- 252 278, 260 258, 274, 267,
6 70 53 67 Y.G Y.GC 278- 266, 316 268, 270, 300, 300
o 281, 320, 416 350, 348, 387, 3207
367 (decomn) 420 425 370

_-— S S G S AR simlm s s e Y Sl S WS SR A sl gl el ale SRS RN SEmh W S SN e e B R el R ) R —

* h on paper chromatogragpy. syst'I: t.BuOH-HOhcfH O (3El:l) Syst II n. BuOH-

Rf 2
HOAc-HZO (4:1:5). Y.G.: yellowish-green, D.Y. dark-yellow, e Shoulders.

P. : pink.
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Table J: Physico-Chemical Characters as well as Spectral Data of Compounds 7/ -

Characters Compounds 7 Compound 8
0 0
M.P. 147-149 C 178-180 "C
"R 1 | 51 42
Mild acid hydrolysis Twr steps m One step
Acid hydrolysis Kaempterol+glucose ~© Quercetin + rhamnose

9(Fraction I1I1)

epae SgEpr T e s Gl LA e e et i e ssahlt P A E—

197-199°C

39

One step

Myricetin+rhamnose

MeOH 269,337 256,265 sh, 305 sh,350 {250, 270 sh,300 sh,
| 350.

NalOMe 279,323,399 ” Nwwuuwmuumwﬁamnoaﬁv 258sh,280sh,322,

| | 423(decomp)
ALCL, _ 273,297sh, 348,415 . . 275,300sh,330,425 265,310sh,430
A1C1,/HC] 275,338,392 | 270,300sh,350,400 266,270sh,300sh,415
NatCAc _ 276,326,374 270,320s8h,370 265,325 (decomp)
Na_'Ac/H,BO, 268,322,356 - 260,300sh,362 253,300sh, 385
Identification ) Kaempferol-3-0-diglucoside Quercetin-3-0-rhamnoside|Myricetin-3-0-rhamnoside

* :wH, P.C., Whatmann No 3, system nwwaom-:o>oiEMuAb"~"wv
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