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ABSTRACT

(‘m‘_\m;‘mw‘;‘x)”t Imvestigation of the alcohohce extract of Buddleia mu(/j_'u.wuru’u.\i.v Lam. rc‘.nllcd m ”;:
solation and identification of 6-0-(3" -O-p-coumaroyl-z-L-thamnopyranosy 1) catalpol, 6-O-(3" l'O'/"C"”"l-’llml-«,.
L- thamno- pyranosy ) ancubin, acteoside, acaciin, mtin and mimengoside. lTh.csc compounds were identifieg on
the bans of chemical and spectroscopic analyses. Antibacterial and antioxidant activities of some 1s0lated

compounds were tested

INTRODUCTION

Ruddleia madgascariensis Lam. (Buddleiaceie) is
indipenons to Madagascar, and cultivated in many
subtropical countries for its traditional usc to cure
asthma, couph and bronchitis as well as a soap
substitme'”. Plants of the genus Huddleia are widely
treatment arlments,  diarrhoca,
headache and thenmatism as well as for wound
healing™". Many of their chemical constituents were
identified and proved 1o possess antimicrobial®,
antifungal®, antihepatotoxic
cataract™,  anti-oxadam™®,
analpesic activities"”. Three flavonoid glycosides
m addiion to acteoside. aucubin, methyl catalpo
and mimengoside A" were previously reported in
Buddleia madgascariensis.

used for of liver

! skin hghtening™. anti-

anti-inflammatory  and
an

1(12)

It was reported that, active oxvgen molecules such
as superoxade. (O; OOH), hydroxyl (OH) and
peroxyl (ROOH) radicals play an important role in
oxidative stress related to the pathogenesis of different
discases such as Alzheimer, cataracts, liver toxicity,
inflammation processes and DNA damage that leads
to carcinogenesis™®. 1t was decided also to evaluate
the free radical scavenging activity of some of isolated
compounds that are expected to have antioxidant
potential m comparison with that of ascorbic acid as a
standard

The present study illustrates the isolation and
identification of the phenolic compounds and other
active constituents.

In addition, the antibacterial activity of some
isolated compounds were studied with the aim of
discovering additional new natural compound with
non-toxic, potent anti-bacterial activity. Owing 10 the
potential role of antioxidants in protection against
some heart and liver diseases, cancer (colon, breast,

~ skin) as well as age-related degencrative conditions®

MATERIAL AND METHODS

Plant material:

Buddleia madgascariensis  Lam. was colleeted
from the Medicinal Plants Garden, Faculty of
Pharmacy. Mansoura University in June, 1998 A
voucher specimen is kept at the Deparment of
Pharmacognosy at the same faculty.

Material and equipment:

Thin layer chromatography (TLC): Precoated
silica gel 60 Fasy (E. Merck, Germany). column
chromatography (CC): Kieselgel 70-230 mesh (E.
Merck): Rotary flash evaporator (Wheaton, USA);
Melting point apparatus: (Fischer-Hohn Scientific Co.,
USA). UV-spectrophotometer (Schimadzu,1601 PC.
Japan); IR-spectrophotometer (Buck 500, USA); 'H
and ""C-NMR spectra were recorded on Varian VXR
400 FT spectrometer operating at 400 and 100 MHz
respectively ; Phosphate buffer (0.1 M, pH 7.4) was
prepared by mixing 50 ml of NaH,PO4.H,0O (0.1 M)
with 93.5 ml of NaOH (0.1 M) and volume was
completed (o 200 ml with distilled water; Nitro blue
tetrazolium (NBT) (Sigma Chemical Co.): one tablel
(containing 10 mg of NBT) was dissolved in 2.325 ml
of phoshate buffer to give 5 mM solution; Phenazine
methosulphate (PMS) (Sigma Chemical Co.): 1.5 mg
of PMS was dissolved in 2.5 ml of phosphate buffer to
give 2 mM solution (freshly prepared); Reduced form
of f-nicolinamide adenine dinucleotide phoshate
disodium salt (#-NADPH-2Na) (Sigma Chemical
Co.): 2.6 mg of #-NADPH-2Na was dissolved in I m!
bulfer 1o give 3.12 mM solution; Ascorbic acl
(Sigma  Chemical Co.): as a standard and _lCS‘
compounds each 2 mM methanolic solution; Nutrient
agar: prepared using peptone (5 g, Sigma Chcm_lcﬂ1
Co.). beef extract (2 g, Sigma Chemical Co.), sodiu™
chloride (2 g, Sigma Chemical Co.), Agar (20 &
Sigma Chemical Co.), distilled water to 1000 ml:
autoclave (Sigma Chemical Co.); SlaphyloCOCC”f
aureus IFO3060, Pseudomonas aeruginosa 1F 448
and £. coli IFO3301 (The strains were obtained fro™
Departement of Microbiology, Faculty of Pharmact:
Mansoura University, Egypt); gentamicin ampoule
mg (E. Merck).
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Extraction and isolation:

The acrial pants of Buddleia madgascariensis were
chade dried. reduced to fine powder (3.5 kg) and
.3_\hausli\'cl}' extracted with methanol. The methanolic
extracl was evaporated under vacuum to a syrupy
liquid. The extract was suspended in water and,
cuccessively extracted with n-hexane, CHCl;, ethyl
acetate and n-butanol. The ethyl acetate extract (109.9
g) was gradiently chromatographed on silica gel
column  using ethyl acetate containing increased
proportions  of MecOH/water. The fractions were
monitored  using precoated silica gel plates, ethyl
etate/MeOH/water (100:4:3) as solvent system and

vanillin/H-SO; as a spray reagent to afford materials 1
(R;:0.61, 600 mg), 2 (Rp0.57, 15 mg) and 4 (Rz0.3,
50 mg). The butanol extract (16,5 g) was
chromatographed on silica gel column and eluted with
ethyl acetate-MeOH-water (100:12.5:7.5), fractions
monitored  using  formentioned solvent. Three
compounds were obtained: 3 (Ry 0.59, 150 mg). S (Ry
0.40, 25 mg) and 6 (R;0.20, 40 mg).

Strong acid hydrolysis:

Five mg of the tested compound were dissolved in
5 ml methanol, mixed with equal volume of 5% HCl
(w/v) and then refluxed for two hrs. The solvent was
distilled off, and extracted with ether. The ether
extract was dried over anhydrous sodium sulfate and
the solvent was distilled off. The residue was
dissolved in spectroscopic methanol and kept for
identification of the aglyconc. The acid mother liquor
was neutralised with sodium bicarbonate. The filtrate
was evaporated (o dryness. The residue was dissolved
in pyridine and used for identification of the sugar
moicty.

Alkaline hydrolysis (after acid hydrolysis):

~The pyridine solution (from acid hydrolysis) was
mixed with 2 ml methanol and 5 ml 2M NaOH in
glass syringe (10 ml). Air was expelled and the
;mxrgrc was left for 2 hrs. in dark. The mixture was
T{lanScfcrrcp into a flask containing 5 ml HCI (2M).
hblc'soluno_n was cvaporated to dryness and (he

crated acid was extracted with ether. The residue

:C:ma'.ﬂig the deacylated compound was used for
clection of the sugar moiety'®.

Th ioxi -
¢ antioxidant activity of the isolated compounds:
Principle -

com?;::gge\f‘?x‘dé scavenging activity of the isolated

Methog® lnds ﬁssessed using a spectrophotometric

 eenerated by Ihis method, superoxide anion was
¥ reacting phenazine methosulfate (PMS)

with red
dimxclcou:;icd] form of : f3-nicotinaride adenine
WNay. Ty Phosphate disodium salt (f-NADPH-

¢ produced

Yellow.go) supcroxide reacted with the

ore z :
d nitro blue 1tetrazolium (NBT) to

w
N

rodu - i
p ¢¢ a Dblue-colored product with a maximum

ab. : S
absorbance at )., 580 nm. Superoxide scavengers

re(:uce' the intensity of the blue color in a
potency/concentration-dependant manner,

Procedure:

desz;]i]tfc ZSSZ‘\ \v:':,sc Ear'ric;l out accordin ﬁsl)o the method
illustrates (e : and Duh 1‘)24 . Table (1)

Tisise ontent of the different reaction
mixtures. The reaction mixture contained (as final
concentration): the sample 10 be tested (50 pM), PMS
§20 HM), B-NADPH-2Na (156 pM, and NBT (50 pM)
in phosphate buffer (0.1 M, pH 7.4). The final volume
of' the reaction mixture was 2 ml. The blank sample
did not contain NBT, while both blank and control
mixtures contained pure methanol instcad of the test
compound. The samples were incubated at room
temperature for 5 minutes and the developed color
was measurcd at 580 nm. All tests were run in
triplicate and averaged. The control mixture should
give the maximum absorbance against blank solution.
The percent inhibition of superoxide generation was
calculated for cach compound as follows:

o4Inhibition of superoxide production

‘ -test absorbanci
(Contro] absorbance -test absorban e) <100

Control absorbance

Table (1): Composition of the reaction mixtures of

free radical scavenging bioassay.
NBT PMS | Buffer | Test NADPH
Tube | o) | @op | () | (S0 | (100
Blank SO + 1.830 |methanol +
+ + 1.810 |methanol| +
Control
Test = + 1.810 + +
Standard + + 1810 n +
(Vit. C)
ounds:

antimicrobial activity of some comp
as adopted using nutricnt
-positive (Staphylococcus

2) The
Agar diffusion mcthod Wi

agar secded with either gram s
qureus) or gram-negative (Pseudomonas aeruginosa

or Escherichia coli) bacteria. For screening, each
tested compound (10 mg/ml in DMF) and DMFl ((:)115
negative control) and gentamicin (as positive. con r(h::
5 mg/ml, in clerile waler) were added l.mO n
corresponding cups in different sccdc:dCI strain agl,
allowed to diffuse and incubated at ‘?‘7 C for' 24 h
Zones of inhibition were measured using a caliper 10

the nearest 0.5 mm.

For assay, four concentrations O
coumarovl-d——L—rharrmopyranos_vl) ‘cmalp_ol were
prepared' by two-fold serial dilution usmgll o
(50000 pg/ml, 25000 pg/ml. 12500 ugfl“ -
6250ug/ml), also four concentrations of gcnylhl::llrnc
were prepared by the same method using e
distilled water (5000 pg/mi, 2500 pg/ml, 1250 pg/t

and 625 pg/mb).

f 6-0-(3"-0r-
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100l of cach concentration was added 'iuln the
corresponding cups i 2 cofi and 1‘.\"'t1¢t.trr:(’:::fv
acruginosa sceded apar and 100 pl DME was added 0
the Biih cup as a control, allowed to dilTuse and
menbated at 37°C for 24 b The inlubition zones were
measured o the nearest 0.5 mm, A standard cunve of
both pentamicin and 6-0-(3""-O-p-commaroyl- a-1.-
thamnopy ranosyh catalpol were drawn by plotting log
coneentration against square of inhibition distance.

6-0-(3"-O-p-coumarayl-a-L-rhamnopyranosyl)

catalpol (1), white amorphous powder; UV spectrum
Aat 317 and 2272 nug IR(em 'y; 3475 (OH), 2934
(CHY, 1691 (CO of ester), 1004 and 1514 {aromatic),
106, 1287, 1136, 834 and 638 cm™ 'H-NMR
(DMSO-dy) sigmals at 8 ppm :3.01 (11, o, J = 9.9 Ho.
H-DL 043 (1L o, J = 6.7 Ha, H-3), 5.02 (H, dd. J=6,
LS5 Hzy H-b), 231 (1H, e, 1-5), 3,02 (1H, m, H-6),
JORCIH i, BT, 2.4 (ML 1,799 Hz, H9), 3.8 (2H.
s H-10) 462 (1L d, J = 7.8 N, H-1%), 3.06 (1H, m,
H-2%), 3.16-3.24 (1H, m, H-3"), 3.16-3.24 (I1H. m, H-
A0 3 (U m H-3Y), 3912395 (IH, m, H-6M,
3.00-3.74 (1H, m, Hi=6"). 4.91 (IH, d.J = 1.2 Hz. H-
UL 391-3.95 (1, H=2), 4.9 (IH. dd..] =96 Hz,
28 H-37), 355 (11 m. H-4""), 3.63-3.73 (1H, m, H-
SRV GBI, dJ = 6, H-6), 6.39 (I, d, J=1538,
H-«""Yand 7.59 (10, . =158 Hz. H-3"), 7.59 (2H,
d.J =84 Hz, H-2 and H-6"""), 6.81 (2H. d. J=8.4
Hz  H=3"" and H-5"""); “C-NMR: Table 2.

6-0-(3"-O-p-coumaroyl-a-1-rh amnopyranosyl)

aucubin (2), white amorphous  powder; 'H-NMR
(CD;0D) signals at S ppm :5.06 (11, d. J = 9.5 Hz, H-
D642 (10, o, J = 5.8 Hz, H-3), 5.17-5.12 (H. dd, H-
). 28-2.7 (11, dd, H-5), 3.87 (1H, m, H-6), 5.89 (1H,
br.sc H-7), 2928 (1H. m. H-9). 3.6 (2H, s, H-10),
77 (10, d.J = 7.9, H-1'), 3.25-3.21 (1H, m, H-3"),
3.25-3.21 (1HL m, He4'), 3.49 (1H, dd, H-53%),4.9 (1N,
d,J= 12 Hz, H-1") 473 (1H, dd. J = 7.8.2.3, Hz. H-
37) 132 GH, o, J = 6, H-6"), 6.38 (1H, d. J=15.6
Hz, H-o) and 7.68 (11, &, J=15.6 Hz, H-f"), 7.46
(2H. d, J = 84 Hz, H-2 and H-6""), 6.81 (2H, d,
J=8.4 Hz, H-3"" and H-5"); "C-NMR: Table 2.

Acteoside (3), orange-brown amorphous powder,
UV: A 332 and 217 nm.; [Rem™): 3470 (OH),
2929 (CH), 1694 (CO of ester), 1602 and 1520
(aromatic). 1446, 1155, 810 and 648 em'; !

. 'H-NMR
(CDyOD) signals at & ppm : 6.67 (IH, d./=2 Hz H-
2). 6.69 (1H, d.J = § Hz, H-5). 6.56 (MH.dd, J=2_3§

Hz. H-6). 4.04 (1H, m, a-CHy,), 3.72 (IH, m, o-
Chiy), 279 (1W, m, B-CH,) 4.38 (1H.d.J =78 Hz, B-
1,33 (14, dd. J =78, 9 Hy. H-2"),382(1H.1.J=9
Hz, H-3"). 4.93 (1H, m, 4'), 3.61- 35] (CH, m, H-5,
H-6"), 493 (IH, d. J = 1.2 Hz, H-1"""),3.93 (11, m,
H-2"""), 3.61- 351 QH. m, H-3", H-5"), 3,31 (1H, m,
H-4")Y L1 (3H, d,./ = 6.12 Hz, H-6""), 7.07 (1H, . J
= LSHz, H-2""), 679 (1H. d.J =8 Hz, H-5"'"), 6.96
(1M, dd, J = 8. 1.5 Hz, H-6'"), 6.28 (IR, d,J= 158

Hz, 0-CH), 7.6 (IH, d, J = 158, p-CH); BC-NMR:
"~ Table 3.

Acaciin (4), pale yellow crystals, IR(cm™): 3480
(OH), 2812 (CH), 1657 (CO), 1612 and 1500
(aromatic), 1439, 1250, 1022, 825 and 766 cm™: Uv-

Mpan . “fmax

HCLHCT  qaq map
Al AR ~

- 3780 336, 300, 277

etate ! Borie aeid
sod acetite 2427 psod acetate” Bone acid 324 271
Anax Jaty w il Apa Vet &L

hydrolysis - afforded  the aglycone,  whose Uv-

< . NoOMe ap s
AN 307 and 270 nm, AN 364 276, e,
MaN nay

325,270 A0 360, 286, 47

MO, 301, 278 A

. mp. diCLIHCT - R

377,30, 301, 2760 A, 372, 337, 299, 27
) e - - sod acetate ! Bone acid -

Al oetste 349,276, AN 5 320, 270, 'y.

NMR (DMSO-d,) signals at 8 ppm :6.94 (1H. s. H-3),
6.45 (IH, d.J = 2 Hz, H-0). 6.78 (IH. d.J = 2 Hz 1.
8), 805 Q. d. /=9 Hz, H-2'. H-6").7.14 QH. ¢ J =
9 Hz, H-3", H-5"), 3.86 (3H, 5. OCH;), 5.06 (1H, dJ
=73 Hz H-1""). 455 (1H. d..J = 1.5 Hz. H-1"", 1.07
(H. d.J =6 Hz. H-6""); *C-NMR: Table 4.

Rutin (3). pale yellow crystals mp. 190-195°C, yy
(m): A0 358, 2955k, 265sh, 258 nm, AE0Me 1,

max

AlCH P - ~dICl 1 HC
3318l 273, At 427, 336sh, 302sh, 274 47

396, 360. 299sh, 269; podsene 15 316 970
A:;’i.t;\'ldh“ Borie actd }Sn. 2(‘3‘ IH_mm (Di\r{SO‘d()
signals at S ppm : 6.17 (1H, d. H-6). 6.4 (1H. d. H-8),
TS5L(IH d.J=2 H-2)683 (IH. d.J = 8. H-5".
7.52 (1H, dd. J =2, 8, H-6"). 5.3 (IH. d.J =632, H-
'), 435 (1H. d.J =15, H-1"""), 097 GH, d.J =528,
H-6""), "C-NMR: Table 4.

Mimengoside A (6), white amorphous powder;

IRV 2 3400 (OH). 2933 (uli?hatic CH). 1640 (CO).
1383, 1064. 905, 812, 636 cm™; '"H-NMR (DMSO-dy)
signals at 8 ppm : 4.29 (IH, d.J=7.3 Hz, H-1"). 4.49
(IH,d.J=76Hz H-1"), 4.6 (1H. d. J = 7.8 Hz, H-
"), 4.67 (IH, d. J = 1.2 Hz, H-1""), 1,08 (GH.d.J

=38 Hz. H-6""), 1.09 (3H, d. J = 6.01 Hz, H-6);
"C-NMR: Table 3,

Table (2): “C-NMR (100 MHz) for compound 1 (in

DMSO0) and com pound 2 (in CD;0D).

Atom | 1 2 f{Atom | 1 [ 2

Aglvcone | Rhamnose
L 1933 0Ll 1 T 959 [ 1001

| 3 [ WL ] o2t Teoa | 718
4 1025 | 1037 3 74.1 74.9
5 357 | 434 4 693 71.7
6 1819 [ 89T |3 [ 633 | 703
7 577 1 12731 6- 18.0 182 |
8 65.5 | 14938 _Eoumaro_\-l moiety.
9

207 1.2 =0 | 166.6 | 1689
10 | 590 | 644 o« | 1149 | 11553

Glucose B 1447 | 1469 |
1 97.9 1 982 1253 | 127.3
Y |35 0]

1

2 130.4 | 1310 ]
3 65 1 779 | 3 160 | 1170
' 04 1 745 | £ [ 1399 ] 1ot
§ 775 | 783 5 1 1e0 e
6 615 | 27 6™

130.4

212
1312
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Table (3): “C-NMR (75 M2 data of componnd 1 in

Table 5 "C-NMR (100 M12) data of Mimenponide

CHOD. A in DMSO
Atom Aom ¢ Mimengoside A ¢ Mimenposide A
.~\.g~;l_wm|c - Rlummnx.g N .1 W FUCOSE
1 1315 " [(YRN) IS 26,5 o1 K
2 165 2 na - w2 (&3 170
3 o | | [ 140 X3 e
4 l_'(“l 4 7.7 .5 Ao - 10
e O 114 .5 00
5 (7.1 s 70.4 :
= -7 IR 6 171
0 121.3 (O 184 -
s i o8 1.4 GLUCOSE
a-CH, 72.2 Caffeic acid 9 214 C-1 104 8
S CH, 30.5 1 127.6 0 0.3 2" 754
Glucose 2 16.3 -1 1319 &) %6
r 104,1 3 168 C-12 RIKQ Cd e
7 75.9 G4 149.7 (T-lTi 8.7 -5 770
14 439 -6 ol
¥ 81.7 5 1.7 ( ,
B 5 C-15 1.9 GLUCOSE
‘ M} o . .
! 703 ¢ i C-16 257 -1 1038
5 76.1 aCll 15.2 FET] T YT o
6 62.3 f-Ccul 148.0 ey | s cy 7y
C=0 168.3 LSLEA L e N L LU
C-20 316 -5 762
Table (4): "C-NMR (100 MHz) data of compounds - Tt 360 c6” 620
and 5 in DMSO. o2 258 RIAMNOSE
— I —
Carbon 4 5 Carbon 4 5 _'(7-2.1 1 {27h"w (A 1 - o .IU:_ 6
No ) No 24 6.4 cr 7.6
2 162.9 | 156.4 Glucose —‘(:.72_5 “,,m" -3 - n -l_ -
3| 1038 | 1333 17 [ 1005 | 1012 C26 ) W4 AT T
- 2 1.7 C-5 02
4 [wio[amaff 2 | 73| 7 S ILACTAN I MR I S
= . 0.9 C67 185
5 1601 | te12]] 3 | 7602 ] 765 L L o N
6 |06 |87 )| 4 | 707 | 700 e | WS
o B “ B
7 1640 | 16a3)f 5 | 756 | 759 c-30 233
8 | w8 |96l 6 | o6l | 67l
CSUL'ES Y DISCUISS J
9 156.9 | 156.5 Rhamnase RIESULETS /.\Nl ISCL SSI()]\
—— ~ From the alcoholic extract of the aertal parts of
1 1054 ] 103.8 i 99.9 | 100.8 Buddleia madgascariensis Lam. (Buddleiaceae), six
r 1227 | 1216 2" 70.3 70.4 known compounds were 1solated and charactenzed.
T 125 . T 06 | 701 Their structures were elucidated based on comparing
——] 4| 132 - - their physical, chemical and spectral data with the
L3I gl 4 720 | 719 published data.
'*-L 16241 1484 5 68.3 | 083 B A(“""P"""‘d ‘ll'_).;md 2are iﬁdoi\d glycosides (positive
\f‘ﬂ a7 1163l 6 178 | 176 Trim and HIl™ and molisch’s tests). Strong acid
6 | Tong Sin hydrolysis, o both, afforded glucose and non suear
‘)('i? T i Ip.l:jl |b,lf-|.,u9‘d hydrolysis  followed by alkalne
556 | e wdrolysis afforded plucose and rhamnose indicating

57
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that. thamnose is the acylated part of these
compounds. The sugar moicty of (E?lnpound 1 \Yas
confirmed from (he 'H-NMR and “C-NMR spcul‘m
(Table 2). Signals at 8 4.62 ppm (1H. d..J = 78 H-1 ):
4.85 ppm (I1H, d, J = 1.2, H-1"), corrcsppndmg o d
97.9 ppm (C-1') and 98.9 ppm (C-1""), assigned o the
two anomerics of glucose and rhamnose respectively
as well as the signal at § 1.21 (3H, d, J=6.01Hz) and
17.9 assigned to H-6" and C-6" of rhamnose. The
configuration of S-D-glucose and a-L-rhamnose were
cstablished on the basis of coupling constant
considerations. The other signals of the sugars arc
cited in table (2) and could be assigned with the aid of
DEPT, COSY and HMQC spectra.

The acyl moicty was identified as p-coumar?yl
based on (he assignment of the 'H-NMR and "C-
NMR signals (Table 2). It is attached to C-3" of a-L-
rhamnose as deduced from the HMBC correlation
between CO of para coumaroyl and H-3"" of thamnose
as well as from the down-ficld shifling of the proton
and carbon signals of position 3 of rhamnose to 84.90
and 741 ppm rather than ca 3.5 and 69.0 in the
unsubstituted rhamnose. This was confirmed by
COSY, DEPT and HMQC experiments. The trans
configuration of the p-coumaroyl moicty was

established from the high coupling constant J y, T
15.8 Hz,

The aglycone of 1 is catalpol as indicated from the
assignment of (he rest of the 'H-NMR and "*C-NMR
signal and confirmed by DEPT, COSY, HMQC and
HMBC spectra. The points of attachment of the sugar

and acyl moieties could be determined from the
HMBC spectrum,

Thus, compound 1 was identified as 6-0-(3""-0-p-
coumaroyl-ct-L-rhamnopyranosyl) catalpol.

Compound 2 showed almost identical 'H-NMR
and *C-NMR signals except for those of the aglycone,
It was identified as aucubin and hence compound 2 is
6-0-(3’ "-O-p-coumaro_vl-u-L-rhamnosyl) aucubin,

Compound 3 occurred  as orange-brown
amorphous powder soluble in methanol and cthyl
acctate and insoluble in chloroform, ecther and
petroleum ether. 1t gave positive Molisch’s test and
bluish color with ferric chloride indicating s
glycosidic and phenolic nature, It was identified as
acteoside based on spectral data and compm'ing these
data with the published ones of actcoside®”.

Compounds 4 and 5 gave a yellow color with
NH:OH and NaOH and positive  molisch’s test
mdicating their flavonoid glycoside nature.

The UV spectra of compound 4 with the different
shift - rcagents indicated that, it is acaciin, 5.7-
dihydrohy 4‘-mcthoxy-ﬂavone-?-rulionsidc, Do 1M1

- methanol = 326 nm, bathochromic shift in band 1 with
decreased intensity after the addition of sodium
methoxide = +35 absence of significant shifl in band
[1 after the addition of sodium acetate, bathochromic
shift in band 1 (+55.2 nm) after the addition of AICI,,

60

which persisted after the nddit'ign of HCI and absence
of a clear shift after the addition of NaOAc/H.BQ,
Strong acid hydrolysis and TLC of the hydrolysa(e
afforded glucose and rhammnose. The sugar par g
attached to position 7 as proved by the a4
hydrolysis, which afforded thc :lgly_cone. whose Uy
sbcclrum gave a bmhochroxmc‘shl_ﬂ in band 2 (+6nm)
on addition of sodium acetate indicating that positigy
7 of the aglycone became fr?c. Further CO'}‘;’mmlion
was done by comparing its H-Nh:ﬂ}z and “C-NMR
spectral data with the reported ones®!#?,

Compound 5 obtained as pale yellow crystals. m.p
190-195"C. UV spectra (in MeOH) with the differeng
shift reagents displayed an absorption band I and 11 g
hoax 358 and 258 nm indicating that it could be g
flavonol. It exhibited a bathochromic shift in band |
(with increase in intensity after the addition of sodium
methoxide) and no decomposition occurred within 3
minutes indicating that, 4° position is unsubstituted
and that, position 3 could be blocked. A bathochromic
shift in band 1 (69 nm) after the addition of AICI,,
which decreased to (37.8 nm) after the addition of HCI
indicated the presence of a free OH group at C-3 and
the presence of O-dihydroxy groups in ring B. This
was confirmed by the presence of a bathochromic shift
in band 1 (21.6 nm) after the addition of
NaOAc/H;BO;.  Meanwhile, the absence of 3
significant bathochromic shifis in band 11 indicated the
absence of O-dihydroxy groups in ring A The
bathochromic shift in band 11 (12.6 nm) afier the
addition of NaOAc suggested the presence of a free
OH group at position 7. The above data indicated that,
compound 3 is a flavonol with free hydroxy! groups at
positions 5, 7, 3" and 4" and blocked 3 position.

The flavonol nucleus was confirmed from the *C-
NMR signal at 8 177.3 ppm assigned to C-4. The two
signal at & 93.6 and 98.8 assigned to C-8 and C-6
indicated (hat, these positions arc unsubstituted. 'H-
NMR signals at 8 7.52 (1H. dd. J ca 2 & 8). 7.51 (1H.
d. J ca 2) and 6.84 (1H. d. J ca 8) could be assigned

for positions 6'. 2' and 5° positions of disubstituted
ring B.

Strong acid hydrolysis and TLC of the hydrolysate
afforded glucose and thamnose. This was confirmed
from the ""C-NMR signals at 5 101.2 and 100.8 ppm
and "H-NMR doublets at & 5.3 (/=63 Hz) and 43
/=1.2) ppm assigned for the anomerics of D
glucose and a@-L-rhamnose respectively.  A-config-
uration of glucose and a-configuration of rhamnose
were established from the coupling constants of both
Rhamnose is assigned as the terminal sagar attached
10 C-6 of glucose as “C-NMR signal of C-6 appears
deshielded 10 8 67,0 ppm and H-1 of glucose 18
deshielded to 5.3 pput in the 'H-NMR.

The assignment of '"H-NMR and HC-NMR (Tabke
4) signals indicated that, compound 3 is rutin ThE
was confirmed by Comparing the spectral data \\u‘l‘l
those reported for  pugin® as well as by T
companson with authentic Saple.
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Compound 6 was obtained as
i gave p()sili\'c'tcsl with L
indicating its l!'llcr])CIIOi(l hature and it g
molisch’s test indicating its elycosidic nature, Stre
cid hydrolysis  afforded  glucose, I‘hzlmn().s'(I: ~:"ﬁ
fucosc sugar moictics, which were detecteq b‘y u';i::'
TLC against authentic sugar samplces using clth l;
acctatc: methanol: water (l()():16.5:13.5) as solvcfnl
cysicm on silica gcl-GF254. The SUEAr part consists of
four sugar moictics as indicated from (¢ "H-NMR
Compound 6 was identificd by comparing its d:Il:;
with the reported ones of Mimengoside A, whicl, have

been previously isolated from Buddleia officinalis and
Buddleia madagascariensis.

AMophous powder
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Free radical scavenging bioassay:

The results of free radical scavenging activity are
illustrated in table (6). All the tested compounds
showed a variable antioxidant activitics. The activity
decrcased in the order: acteoside > ascorbic acid>
acaaciin - > 6-0-(3""-O-p-coumaroyl-o.-L-rhamno-
pyranosyl) catalpol. Actcoside showed an antioxidant
activity higher than that of ascorbic acid.

Table (6): Result of antioxidant activity:

Sample Absorbance| % Inhibition
Blank - -
Control 0.49 0
Ascorbic acid 0.2 59.18
Acteoside 0.16 67.34
Acaacetin-7-O- 0.33 32.56
rutinoside
6-0-(3"*-O-p-
coumaroyl-o-L- 0.42 14.28
thamnopyranosyl) '
catalpol

Antimicrobial activities:

The anti-microbial screening of the tested
compounds showed a variable antibacterial activity
(Table 7). The results can be summarized as follows:
A) Out of the tested compounds. Only acteoside
showed activity against Staphylococcus aureus.

B) All the fested compounds have activity against
Pseudomonas aernginosa and E.coll.

C) The activity against Pseudomonas ;
decreased in the following order: acteoside =
Mimengoside A > 6-O-(3" -O-p-coumaroyl-o-L-
thamnopyranosyl) catalpol > acaaciin.
D) The activity against E.coli de
lollowing order:

acteoside = (-Q-(3" -O-p-coumaroyl-a-L-T
D)‘ranof,).‘) catalpol > mimengoside A > acaacili.

aeruginosa

creased in the

L-rhamno-

Table (7): Ree i
X ___\(bl-__l'{‘_-;‘vﬂ_l_l.‘li)’_n’il_ll)_l‘l'l.it;!()!)li!l sereening:

Compound | Pseudomonas| fischorichial S1arhvio-
acrngingn colj FOrE
ﬁ-()-(M} o . anrens
(fmunruny]n |] -
Rh:mnmpyl:mu:,yl) 1.5 mm 3.0mm
Catalpol
Acteosile | 5.0}
= M_HTIL | 5.0 mm 5.0 mm 2.5 mm
ung__m{f»,ulc A 3.5 mmn 4.0 mim -
Acancctin-7-)-
rutinoside 1.0 mm 3.0mm -
" Hnosd
Gientamycin 9.5 mm 7.5 min -

”Ihc results of the anti-microbial assay of the 6-0-
& 'Q‘P- coumaroyl-«-L-rhamnopyranosyl) catalpol
are cited in table 8. It showed that the minimum
inhibitory concentration (M.I1.C.) against  Pseudo-
monas acruginosa cqual 35.9 pg/ml and that against
L2, Coli equal 24 pg/ml. On the other hand the M.L.C
ol gentamicin against Pseudomonas aeruginosa cqual
24 pg/ml and hat against /-Coli cqual 16.8 pg/ml. 6-
0-(3"*-O-p-coumaroyl-¢-L-rhamnopyranos-yl)
catalpol in concentration of 50 mg/ml scems (o have
almost the same activity as gentamicin  in
concenlration ol 0.625 mg/ml against Pseudomonas
aeruginosa (Table 8). While in concentration of 25
mg/ml it has activity against /<. Coli comparablc to that
of genlamicin in concenlration of 1.25 mg/ml.

Table (8): Results of antimicrobial assay of 6-0-(3""-
O-p-coumaroyl -a- L-rhamnopyranosyl) catalpol:

Pseudomonas aeruginosa lscherichia coli,

>

Conc. X

CIx Conc. X | X
pg/ml LogC.\X mmi 1y m? pg/ml

LogC. P
mm | mm

50000| 4.7 4 16 |30000( 4.7 6 | 36

25000] 4.4 | 3.5 |12.25|25000] 4.4 5 |25

125000 4.1 | 2.5 | 6.25 [12500] 4.1 4 16

62501 3.8 | 1.5 | 2.25 (6250 | 3.8 | 2.5 |6.25

Table (9): Results of antimicrobial assay of gentamicin:

Pseudomonas aeruginosa fischerichia coli.

Conc.| Log | X | X* |Conc.| Log | X XZ2
pg/ml C. | mm mm’ pg/mt| C. | mm | mm

S000| 3.7 | 9.50 [90.25]5000| 3.7 | 7.5 |56.25

25001 3.4 | 8.00 |64.00] 2500 | 3.4 | 6.5 |42.25)

2501 3.1 | 6.25 |39.00{ 1250 3.1 | 5.0 |25.00]
535 | 2.8 | 4.00 [16.00] 625 | 2.8 | 3.5 [1225]

The genetic cvents most often responsible for drug
resistance arc transferable genctic element from
resistant specics to a sensitive one. Gram-negative
bacteria arc more resistant than Gram-positive bacteria
duc to the difference in structure of the cell wall and
due 10 the presence of high lipid contents in the
structure  of Gram-negative bacteria®”.  Amino-
glycoside antibiotics act on the 30-S sub-unit and
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interfere with - protein synthesis by prcvcn!!ng:,
attachment of the m-RNA or (-RNAs or by blocking
the movement of ribosomes along the lIl-R]'\]A.\\.l!l]C
[i-lactam antibiotics act on }th cell wall by inhibition
of peptido-glycan synthesis'™’

The result of this study showed that 6-0-(3“-9-{7-
coummaroyl- - L-rhamnopyranosyl) catalpol exhibits
activity on gram-negative bacleria rather than gram-
posm\"c bacteria so. it may act by the same
mechanism  of aminoglycosides —on the protein
svnthesis. In addition. the M.I.C of 6-0-(3“-Q-p-
cbmnurovl-u—L- rhamnopyranosyl) catalpol against
Ps. uvn[gmu.m and [ coli are greater than that of
eentamicin.  Hence, several pharmacological and
ioxicological studics should be done on 6-0-(3""-O-p-
coumarayl-a-L-rhamnopyranosyl) catalpol 10
determine the effective non-lethal dose to be used 'iu
systemic infections caused by gram-negative bactena.
On the other hand. these studies will determine the
chance of using 6-0-(3"-O-p-counmro_\'l-a-L-rh;nn-
nopyranosyl)  catalpol  in topical  prcparations
especially in nosocomial infections, burns and septic
wounds
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