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ABSTRACT

‘rom Ihe hezane extract of Barleria cristata [. and Barleria
prionltis L. a-aryrin, f-Sitosterol, and stigrasterol-3j-0-f-0-qluco-
side were iscfated,  Khile acetyl barlerin (6,8-0-diacetyl shanzhi-
side rethyl ester], shanchiside methyl ester, apigenin and apigenin-
P-U-gluccside  were fsolated from ethyl acetate extract of B
cristate [, [n addition £,8-0-diacetyl shanzhiside nethyl ester,

. shanzhiside xethyl ester, §-0-acetyl shanzhiside methyl ester and §-
O-acetyl shanzhiside EEfﬁff aster (barlerin), were Isolated from
2thyl acetate =xtract of . prionitis . The Identification of
these cempounds was based on phrsical, chemical and spectral studies
{ncluding IR, UF, 1§ and 1IC-§NE specira.

INTRODUCTION EXPERIMENTAL
tarieria cristata L. and Barleris rrionitis L. are General Experimental Procedure:
perennia: shrubs, belonging to Family 2canthaceas, The ~ Melting points were deternined using koffler hot
plants are used in skin diseases, bronchitis, blood stage microscope and are umcorrected, IH-NMR spectra
; diseases and asthma !, were recorded in (CDy0D) and pyridine with Brucker 408

1Hz, L30-NHR were measured 1n (CD30D) using 100 KH:
drucker.  Unican §P 1825 infrared spectrophotometer was
used  for recording infra-red spectra and UV was mea-
sured on Unicam SP 1750 spectrophotometer.

dome  Barleria species have been investigated and

' ' * " ) H'--r "o F--- 1
proved  to contain irideids <7, flavomeids /il
sterols and tritarpenes 14,  This publication deals

with the phytochemical study of 4. crisfefs L. and &

prionitis L. cultivated in Egypt.
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Plant Material:

The plant material consists of the herbs of hoth
plants, collected from Experimental Station of Medici-
nal Plants, Assiut University, During the flcwering
stace, The plants were kindly identified by Prcf. Dr.
K.E.Ei-Keltawi,

Agriculture, Assiut University,

Professor of Horficulture, Faculty of

Extraction:

One ka, of the powdered herbs of two Barleria
species were separately extracted with 78% ethanol.
The semisolid residue (50 g} obhtained affer concentra-
tion was digested with warm distilled water, succes-

sively extracted with hexane (2% g) and ethyl acelate
(1 g},

Investigation of the Hexane ex-

tract of B. Cristata L.:
A part of hexane extract was investigated on sil-
ica ¢ei G plates using chloroform-methanol (9:1 v/v) as

developer and 15% methanolic 9304 a3 spray reagent,

Five spots were observed in both extracts of two
plants having Re value €.97, .61, €.3%, 8,29 and .05,

Column Chromatography of Hexane

Extract:

Nine gr. of hexane extract was transferred onto a
silica gel (E-Merck, 38¢ q, 128x2.% cm) column, eluted
¢ith hexane and then with mixtures of hexane-ethyl ac-

(200 ni

etate 1In an increasing pelarity. Fracticns

agch} were collected, concentrated and screened by TLC.

similar fractions were pooled together, concentrated

and crystallized, compound By was obtained from frac-
tions (11-21) eluted with 5% ethyl acetate, H; from

K.2.F]-Epary et al

fractions (22-32) eluted with 7% ethyl acetate followed
by Hy which was obtained from fractions (b1-81) eluted
with 20% ethyl acetate. The other two compounds having
Re values 9.97 and 9.61 were obtained in a small quan-

tities,

Compound Hjp: (90 mg. Rg=0.55)
184-86"C (MeOH).
let colour with Liebermann-Burchard's test 13, [R:

1318, 2910, 1480, 1360 and 1080 cn!.

Hhite needles, mp. It gave vio-

This compound was 1identified as a-amyrin by co-

chromatogqraphy and mixed a.p, with authentic sample.

Compound Hj: (4 g, Re=0.29)
fhite needles, mp. 135-37°C (MeOH) IR,

1310, 2930, 1549, 1390, 1306, 1098 and 1838 cn~!. This

substance was identified as B-sitosterol By co-chro-

showed:

natography and mixed m.p. with authentic sample of -

sitosterol.

Compound H3: (90 mg, Rfg=0.05)
Khite powder, mp. 263-65'C (NeOH), IR (v cx’l)

3420 (OH), 2940, 1470, 1380 (CHy & CHq), 1288, 1105,
1675, 1038 (CH bending). !H-NMR (482 MHz, pyridine) 6

5.35(1H, br. s.) for H-6, 5.87 (2H, dd) for H-22, 23,
5.87 (1H, 4, J¥=7.6) for H-1°, 4.58 (1IH, dd, J=i%.9,
2.5) for H-6",, 4.4 (IH, dd, J=11.4, §.9) for H-67y,

4.3 (M, m) for H-3" and H-4%, 4.0(1H,t, J=8,15.8) for

i-2°, 3.9(, ) for H-3, 5, 1.8-2.8 (CHj and CH pro-
tons), 1.01 (3H,d, J=6.5) for CH3-21, 8.86 (34, s) for
CHy-19, .91 (30, t) for CHy-29, .64(3K, s) for CHy- -
18, 8.95 (3, d) for CHy-26, 0.86 (3K, 4) for CHy-27.
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The above mentioned physical, chemical and spec-

tral data of compound H-3, are similar to these re-

sorted for stigmasterol 3-0-f-D-glucoside 1%, Com-
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pounds Hy, H; and Hy were alsc separated from hexane

extract of A.prionitis L. and identified as a-amyrin,

R-sitostercl and stigmasterol glucoside,

of Ethyl

cristate L.:

Investigation
Extract of B.

TLC investigation of eth?l acetate extract using
silica gel G, solvent sysiem chloroform-methanoi-water
(8:2:1 v/v) and spray reagent vanilliin H;30y revealed
the presence of two spots having Ry values: 8.7 and
t.38 representing Bey & Bey. Two spots having Re val-
ves 6.08 and €.18 were revealed by spray reagent AlLI;
in methancl representing compounds ¥y and Fy. Coluzn
chromatographic fractionation cn silica qel column was
performed, eluting with ethyl acetate and thenm with
nixture of ethyl acetate-methanol in an Increasing po-

larity. Fractions were collected, concentrated, and

screened by TLC, similar fracticns were pooled to-

gether,

Preparative TLC using siiica gel © and chlorofore-
pethanol-water (8:2:1 v/y) succeeded for isclation of
two iridoids Becy and Bey, as well as preparative paper
chromatography using whatman Mo, JEM and 43% acetic
acid was used for isclation of two flavoneids (¥y and

Es).

Four iridoids were isolated from 4, prionits L.

Bey, Bey, Bey and Beg.  The two irideids Bej and Bey

are identical with those isclated fror 5. crisfafa L.

Acetate

sygar moiety was identified as gqlucose.

Acid Hydrolysis:

The isolated flavonoidal glycoside (5 mg) was dis-
solved in 5.0 nl MeOH to which 2€% Hj504 solution was
added and the mixture was refluxed on a boiling water

bath for § hr.
drawn every 3¢ minutes and subjected to [LC study., Af-

A sample of the hydrolysate was with-

ter complete hydrolysis, the mixture was cooled and the
aqlycone was separated by successive extractlon with
«nloroforn. Chromatographic studies of aglycone and
sugar were carried out using chloroform-nethanol (85:15
7/v) as system for aglycone, acetone-pyridine-water

(3:1:1 v/v) and thymel H,504 as spray reagent for sug-
ars.

(35 mqg)
143-345° C (HeOl)

insoluble 1n water,

Compound Fiq:
soluple 1n
From UV-

spectrophotometric data with shift reagents Table 1 and

Yellow powder, r.p.

rost organic selvents,

by co-chromatoqraphy with authentic sample, it was con-

cluded that this compound Fy is Apigenin.

Compound Fo: (69 mg)
Yellow powder, =m.p. 178-188°C (HeOH), seiuble 1n
The UV-spectral data Table I

proved that this substance is a flavencid glycoside.

vater and methanol.

Partial and complete acid hydrolysis indicated that it
is a monoside giving apigenin aglycons (AF;) and the
From the above
data compound Fy was found to be apigenin-7-C-qluco-

side.

Compound Beci: (90 mg)

Yellowish brown residue R¢ 8.7, in (CHCl3-HeOH-H,0
g:2:1) UV \ HeQt 237 am. for irideids with carboxy-

maoy .




methyl group af C-4. IE.(x;cm‘ll 3458 (OH), 1719, 18698
(C=0), 1668 (C=C) for iridoids.

H-NMR (499 HHz) and 130-§HR are iisted in Tables
[T and III.

trom physicochemical and spectral data of compound

Hey,

1, 1t was proved to pe 1dentical to 6,8-0-di-acetyl
shanzhiside methy! ester, (Acetyl barlerin) 3

Compound Beco: (80 mg)

feliowish powder, m.p, 116-118°C, (HeOH) R¢ 2.38
WA ﬁfgﬁ_233 ne, for iridoids with carboxymethyl qroup
at (-4, '

=

(R (v ea™l) 3455 (0H), 1890 (C=C), 1652 (C=C) for iri-
doids. 1H-W¥R and L°C-WMR are listed in Table IT and

[,

Compound Bec3: (25 mg)

Yellowish-brown residue inseluble in chlorofern

and hexane, soluble 1in methanol. acetone, Br $.67 in
(CHCLq-HeQH-H,C  §:2:10.
the IR showed bands af:
(C=0) and 1730 cn i,
listed in Table IV,

The UV absorption at 235 nm,
3488 (OH), 1638 (C=C), 1890
The 1§ and 1IC-MMR data are

(50 mg)
Yellowish-trown residue, Kg 0.5, The UV absorp-
nw. The Ik showed, 3408, 1730, 1638 and

Compound Bcy:

tion at 233
1525 el

RESULTS AND DISCUSSION

The ethanolic extract of Barleria cristata L. and

Farieria prionitis L. were separately fractionated into
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hexane and ethyl acetate soluble fractions. The hexane
extract of both plants was chromafographed over silica

gel column, three compounds were isolated (H;-H3) from
each plant which are similar 1in both plants. On the

basis of co-chromatography, mixed m.p., physical prop-
erties, chemical tests and comparison of IR and LH-NHR

spectra compounds Hy, H, and My were found to bDe a-
anyrin, B-sitosterol and stigmasterol-3-0-gqluceside in

poth plants under investigation.

Fractionation of ethyl acetate extract of hoth

plants separately over silica gel column followed Dy
preparative TLC and PC, afforded four compounds Fy, Fy,

ey and By from Aarferia cristate L. and B, prionitis
L, while other two irideids Be; and Bey were isolated
from 5. prionitis L. only.

The

flavonoids.,

compounds Fy and Fy were proven t{o be
Their chromatoqraphic characters, spectral
data, partial and complete acid hydrolysis proved that
conpound fy and Fy are apigenin and apigenin-7-O-qluco-

gide respectively.

Compounds (Bey-Bey) were proven to be iridoids in

‘pature 17, the UV showed absorption maxima at 232 nm

characteristic for a conjugated enol-ether systen and
typical for iridoid glycosides with C-4 wmethoxy car-

bonyl gqroup b IR showed bands at 1730 and 1639 cn™!,

LH- KR gpectra of all compounds exhibits only ninor

differences. A signal at & 1.55 assignable to a ter-

tiary methyl group attached to oxyeenated carbon (C-8)

), This was confirmed from 13C-NMR which exhibited
signal at 6 38.44 ppm. The mefhylene protons a% § 2.15

and 2,35 assignable for H-7, which was confirmed by
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130-NMR  located at & 45.8 (c.f. 0-7 substituted iri-

doids) ©in all conpounds, also two signals at § 3.1l

and & 2.95 oppn assiqnable for H-5. and -9 respec-
Bo-yun at & 400

substitution at C-5, the sigral af & 51.11 attributable

tively. indicated the absence of

to C-9 unsubstituted, 1B-%MR indicated the presence of

two  acebyl qroups at &
confirmed from 19C-NMR lccated at & 173, & 173.6.

According to the previous data, these ftwo acetate
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2.0 and & 2.0 ppm., which was

groups must be located at C-b and C-§ respectively 1n -

compound Bey,

The 1K-NMR spectrun of Bej showed, the absemce of -

signal corresponding to acstyl residue, so that C-6
C-§ are substituted with hydroxy groups. This was

chemical shift of H-5 and H-9 which

were present at & 3.80 apd & Z.60 ppm reapectively

any
and

confirmed from the

(c.f, 6,8-0-diacetyl iridoids, & 3.1 and & 2.33 re-
spectively) b The compound Bey is 6,8-di-hydroxy iri-
dold.

The LH-NKR spectrun of Bcq showed only one acetyl

residue at & 1.8 ppm which 1s located at C-€, this was

supported by the downfield shift of ¢ €.70 ppn 1n the
(3.92 ppa)

ing signal (4.3%)
©. S0 this compound 13

Comparing the spectral data of Begy with those of Bep,

signal of H-6 compared with the correspond-

for the reported £-hydroxy iridoids
b-acetyl-8-hydrory iridoid.
1t was found that they are identical except that, in
the LH-NHR spectrun of compound Bcy the presence of one

acetyl residue, which located at C-8, this was
ported by the position of H-6 (4.33) which was identi-

Su;‘}.—

cal to the reported 6-hydroxy iridoids . S0 that com-

bound Bcg 13 b-hydrory-8-acetyl 1rideid,

From the previous physical, chemical and spectral
analysis, compound Bey proved to be 6,8-0-dl-acetyl-

shanzhiside methyl ester (Acetyl barierin), which was

isolated previously from Jarferia species, compound Bey
is zhanzhiside methyl ester. This is the first report
of 1i3olation of this compound fron farleria cristata L.

Compound Bcy is 6-0-acetyl shanzhiside methyl ester,
this was previously isolated from JHarleria lupulina

Lindle., and compound Beg 1s 8-0-acetyl shanzhiside
methyl ester, which was also isolated from Jarleria lu-

plina 5,

O-glucose

Bey=6 B-ﬂiacetyl shanzhiside methyl ester (acetyl bar-
lerin}

COOM@
HO

HO

-glucose

Bey-Chanzhiside methyl ester.




COOMe

MeQCO #/L\h
e

4

HO 7\ Me

O-glucose

Boy-8-acetyl shanzhiside methyl ester,

HO

MetQCO

O-glucose

Beg-§-acetyl shanzhiside methyl ester (barlerinj.
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Table 1: UV-Spectra of the isolated flavoncids F jand F; with different ionizing .
and complexing reagents.

Sub  Band max, _
U U ——
K. MeQH HICh  +AIClS NaDAc  +Hallc +Ha0Me
+iCl Hh B0
max max max nax max nax

Bl I M W - - B8
1% V6 MR U540 M- M

Bl i WAt Wmed e M- 643 )
I %8 T80 UBHd XB- M- 2- '

AR T8 W4 o M4 39 - W- -
128 2743 014 2648 w8~ 34

L " ]

Table II: !H-N¥R of corpounds Bey and Bey,

A ol ey N B ey Sk ik P S e Ny ey e ol L e b el W gl aear ani _--I-"--ﬁl—-ﬁ__“--—"h“*-“_-__l_-““_“-_-“_'-"---_-

Proton Beq Bes
-3 7.5 (s) 1.3 {4,y g=1.1)
-1 2.8 {4,J] ¢23.3) 2.96(d,d) §=2.7)
H-6 5.31(m.) 4.84(n.)
H-3 3. 1%(m. ) 3.01(m.)
H-9 2.95(dd,J9,1=3 4, 2.6 (d,J9;1=2.6)
Jg 5=3.3)
i-1, L,33(d,J75.79515.7) 2.1 2,472 7p°14)
=T, 2.13(dd, d7p 7,315.6 L.§3(dd, J7p 7,714
J7p.673.6) &7 678,
0-CHy 3.7 (s) 3,7 (s)
CKs-CQ, 6,8 2, 2.85 (s)
(H+-8 1.55(s) | 1.31(s) )
-1 4,7 (4,J=1.9) §.63(d,J=7.8
-6y 3.9 (dd,J=2.1,15.2) 3.9
-6} 3,85 3.66
Sugar proton 1,4-3.1 3,1-3.6 f

ey G Ay phl il Y - BN - A i Sl e L A B L 2 R L B R R ] T e — W ki - P ol ey e SR A W R A A Sy i okl G S e G

“ Overlapped with sugar protons.
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Yable II1: 13 C-¥MR of compound Bc ¢ and Bc 5.

Carbon aton Be Be
. 96.2 33,5
] 158 153.3
4 189.4 112
3 40.7 41.
b 19.7 79.8
] 45.8 46.¢
8 3.4 82.¢
3 31,1 32.1
10 21.9 4.1
I’ 181.1 100.4
) 75.4 75
¥ 18.7 18
4 12,3 1y
5’ 19.1 13
b* 63.9 b
0-C-CHy 6.8 173.6 , 173
(-0-CHs 169.2 163.5
0-CH, 52,6 32.5
C-CH4 13, 2.6 -
Table IV: ;H-HHR (C010D-408 NHz) spectra of compounds Beq and
4.
Proton Be; Beg
- 1.3 {s) 1.45(d,J3 5°1.4)
-1 3.83(d,J; ¢=2.3) 3.9 (4,31 92.4)
f-6 3.85(n.) 4.33(m.)
-5 2.9 3.09(dd, Jg 1,15,
Jg ¢=9)
-9 2.7 (34,39 173.1, 1.01(dd, 3 72.3,
Jg 5=8.3) Jg 5=8.8)
i1, 2.1(d,375716.6) 2.4 (d,3714.9)
i-Ty, ' 2.95(dd,17h'5=7.2, Z.Uﬁ(dd,J7h’f=7.2,
I1p,70°13) I7p,7213).
0-CH3 1.4 (s) 3.8 (s)
00-CH; 1.8 (s) 2.8 (s)
Ci;-8 1.3 (s) 1.3 (s}
1" 4.5 (d,d=1.8) 4.65(d,d=7.9)
AR ARY 3-3.5 3.0 - 3.9
i-6' 1.2 (d,J=12.1) 6",=3.9(dd, J=2.2,
12.2)

~rr v rrrrr:rceyrr-rre r 1 J rrr> 1 r r .1 r Jr 7 7 r—-3 3 r*r ¥ 3 ¢ r jyp-¥F 3 ¥°'r ¥ §¥F §I"F F §F F_§FCF WOF-W O FON Y R FOTY R .

Table V: 13C-HMR (CDy0D, 108 MHz) spectrun
of compound Beg

ez - r ¥ 7 r ¥ r 3 J ' 7 1 7 ¥ ° r 2 .l r g 1 3 7 1 ' J I I I It ¢ I I . J I L L _J

Carbon Bey
-1 97.4
C-3 153.6
(-4 110.86
C-5 42,3
C-6 16.1
C-1 47,7
C-8 89.6
C-$ 51,8
C-1¢ 22,3

0-C-Chy 173.1
0-Chy 2.2
C-Ch 169,
0-C 53
-1 108.4
-2 14,7
X 18.3
-4 1.7
-5 18.1
C-6 63.05
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