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ABSTRACT

Five coumarnins werne <sofated grom the me,thyﬁeng;chﬁoméde
graction of the methanol extract of the Leaves o4 Muuvaya
exotica L. Cultivated in Egypt and Ldentified as; (*)ewthro-
mitvangaton, (-) minunmderolin, Muvalongin, #-methoxy-§
(2/-hgd/wxg-3—e,tf-loxg-&-me/thyﬂ—bwtg.ﬂ} coumarin and mwuaxoc.(n.

The <dentification and sthwetwre determination are based
cn paysical, chemical and spectral studies including UV, IR,
TUNMR, T3CNMR and MS analyses. Three of them were shown to
be ecthen enantiomen o known derivatives on new. The other
two coumarins wene ldentified as muvalonain and mwwaxocein.,

The antimicnobial and cytotoxic activities of the .(solated
compounds were studied.

INTRODUCTION

The roots of Murraya exotica L. (Rutaceae) are used as a
pailn-killer and the leaves and bark of the plant in the trea]-
: 1 . :
ment of diarrhoea and dysentery . The plant is known to cont-

: , 1= 13"
aln several coumarins 12, carbazoles 3-14 and flavonoidsls’lG.

THe coumarins isolated from this speclies are : 5,7-dimethoxy-6-

A S . . .. 2 . .
(2,3-d1hydroxy-150pentyl) coumarin; mexoticin , 8-isopentylli-

3 e

2, /-dimethoxy-8- (2~ isopentyl) coumarin;cmﬂwurryin44

/ 6
7-methoxy-8- (3Hbutenyl—Bﬁmathylnﬁloxo) coumarins, Murralongin ,

mettin
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o - s ’ | P
murrangatin6 , meranzin hydrate . 7-methoxy-8-(1,2-epoxy-3-methyl

y 7 . .8
-3-butenyl) coumarin; phebalosin , i1mperatorin , 7-methoxy~8-

, . 3 .9
| (l-methoxy—flhydroxy—fimethyl- LH butenyl) coumarin , /—-methoxy

| ! ”~ 9
~8~(f:methoxy—3—hydroxy*3—methyl-butyl) coumarin , 7-methoxy-

s 7 | . . 9 | -~
8- (2, 3—dihydroxy—32methyl butyl) coumarin , 7-methoxy-8-(2-1sova-

o 10
leryloxy- 3 ~hydroxy-3- methyl butyl) coumarin; murrayatin 5 7-meth-
- oxy-8- (l -~acetoxy- 2 -oxo—B methyl butyl) coumarin, hainanmw:gmunll';
7-methoxy-8- (-ethozy- 2~hvdroxy- 3% -methyl-but- 3 ~enyl) coumarin; mur-

1 12

raxocin , and auraptenol
In a previous paper we repprtéd'ihe isolation of several meth-
rxylated flavonoids from the catboh tetrachloride fraction of the
- 1 g~ 17
mathanolic extract gf the leaves .
The present communication deals with the isolation and struc-
. ture elucidation of coumarins from methylene chloride £fraction of
the methanolic extract of the leaves and evaluation of ‘their bio-

- logical activity.

General experimental procefBures:

Melting points are uncortected, IR speétra were taken as KBr pellets with

5 Perkin Elmer (M&del 457) instrument, NMR spectra were determined in CD‘CIL3

at 400 MHz with a Brucker {(Model GX 4003 ins€rument, the chemical shifts are

given in ppm. Mass spectra wére recorded in Finnigan 4000, E.L. spectrometer

13

cperating at 70 ev. C NMR gpectra were carried out in DMSO or CDCl_ using

3
TMs as internal standard with a Brucker-Physik (Model WP 80) instrument. [ac]%

values were taken 1in C‘{Cl3 CPerkin—Elmer polarlmeter, Model 241). Column

chromatography : silica gel (E.Merck) was: used : TLC : silica gel G with the

solvent systems listed in Table 1.
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Plant Material :

The leaves of M. exotica L. were collected in October 1984 from plants
- growing in the Botanic Island in Aswan. Identity of the plant was confirmed
by Mr. Ismail A. Mousa, the director of the Botanic 'Island of Aswan. The
leaves were air-dried, reduced to No. 40 powder and kept in weliﬂclosed cont-

ainers.

Extraction :

The concentrated methanolic extract of (3 Kg.) of the defatted air-dried

powdered leaves was successively extracted with cyclohexane,carbon ‘tetrachlo--

ride, methylene chloridd, ethyl acetate and n-butanol.

The concentrated methylenewchloride fraction (35 g.) was tested for coumar-
2,18

ins and showed positive results.

TLC of this extract using silica gel G and Benzne-acetone (3:2) as a deve-

loper, revealed the presence of 13 spots.

10 g. of the dried methylene ghloride fraction were chromatographed over
silica gel column (4.3. x83, 420 g.)and eluted with benzene-methanol (35 : 15).
Fractions of 10 ml separately were collected and tested by TLC as mentioned

before. Each group of similar fractions containing a single spot was concent-

rated under vacuum. Fractions (82-100:; Rf O0.75)gave 117mg.residue, crystallised
from pet. ether-acetone (l:1) as needle-shaped crystals, labelled compound 1 .
Fractions (38-50, 0.87) gave 68 mg. residue, crystallised from acetone as Nhee-
dle-shaped crystals, labelled compound 2. Fractions (114-136, Rf 0.68) gave
84.6 mg. oily creamy residue. labelled compound:.3. "Fraction '( 64-81 )
gave 1.21 g. residue showed on TLC two major compounds besides traces of
other two, was subjected to a series of small silica gel columns, using chlor-

oform, chloroform-methanol in increasing polarities when two compounds were

isolated as needle-shaped crystalline material from pet. ether, labelled

compound 4, (Rf 0.82) and as prisms from methanol labelled compound 5 (Rf 0.78).
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The isolated compounds (1-5) are characterised by:
a) No bathochromic shift on addition of NaOH solution.

b) Did not produce any colouration with ferric chloride.

This indicates the absence of a phenolic (OH) function in the isolated

. compoundssT-he physical and chromatographic characters are given in Table 1. ¢

lH NMR and 13C NMR data are given in Tables 2 & 3 respectively,

[w]rz)o, UV , IR and MS spectra of the isolated compounds

COMPOUND 1

ey g Joas EIEE SIS LA D BEEE O EEES DD WSS

[£)JD =+ 3 (C = 0.62, CHCI3 )
uv A (log¢ ) (MeOH) nm 323:(4.24). 258 (3.27), 248 (3.28).
231 (3.28) and 220 (3.80).

35 max 3490, 1713, 1603-1595 and 910 cm™?!
MS spectrum showed significant peaks at m/z 206 (24), 205 (100)
191 (6), 175 (10) and 162 (6).

COMPOUND 2

R£]2O==—l7 (C = 0.25, CHCI.).
D 3
uv %éx(logéi) (MeOH) nm:323 (4.24), 258 (3.27), 248 (3.28)

231 (3.28) and 220 (3.80).

L

Y max 3490, 1713, 1605, 1565, and 910 cm-l.

MS spectrum showed significant peaks at m/z 206 (18), 205 (100)
191 (3), 175 (8), 1le2 (5), 72 (48), 53(65) and 43 (50).

COMPOUND 3 :

[oc]2o-.--52~ (C = 0.90 , CHCI3) . |
Uvmgkx (log € ) (MeOH) nm 323 (4.02), 258 (3.57).
248 sh. (3.49) and 220 (3.92).
i;max 3560, 1710, 1603 and 1560 dm_

-+
MS : M at m/z 306, 261 (2), 220(65), 219 (15), 87 (100) and 59(84).

1
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COMPOUND 4

Uvmé\x (log € ) (MeOH) nm:318 (4.16). 235 (4.17) and 229(4.13).

- -1
Y max 1725, 1665, 1605, 1575, and 1500 cm .

MS : M+ at m/z 258 (l100), 215 (67) and 205 (91).

~ COMPOUND 5

"—__*—“——“_

[@]EO: + 44 (C = 0.65, CHCI’-3 ) .
uv )aax (log€ ) (MeOH) nm:322 (4.25) , 258 (3.15).

1

248 (3.71), 234 (3.67) and 220 (4.106).
3* max 3490, 1723, 1603, 1565, and 915 cm .
MS : 234 (22), 233 (75) and 205 (100).

'RESULTS AND DISCUSSION

Chromatographic investigation of the methylepéVchhuide extract
of the leaves of Murraya exotica L revealed the presence of at
least 13 spots. Chromatographing the methylene‘'chloride extract
over silica gel column succeeded in the isolation of five couma-
rins (with alcoholic potéésium hydroxide give positive tes* for
coumarinsg. The structureﬁpf the isolated compounds were ehtébl*

1

ished by physical, chemical and spectral analyses (UV,IR M5, HNMR

and 13CNMR).

-y W=l TEER 4N N TEE damm  Emmiy T

It showed UV absorption maxima characteristic of a 7 ~ oxyge-

19,20
nated -8- substituted coumarin moiety ~ ' .

It did not produce any colouration with ferric chlerigde,

indicating the absence of a phenolic (OH) function.

1

The IR spectrum (KBr) exhibited strong absorptiom at 3490 cm

-1 . : |

(intramolecular hydrogen bond diol), 1713 cm (coumarinic CQ},

1603~-1595 cm_l (aromatic nucleus), 1565 (o< -pyrone double bond)
-1

and 910 c¢m (gem~-disubstituted methylene group).




95

D.W. Bishay et al

From the NMR stﬁdy of the 1solated compéund,two doublets
each with J=10 Hz centered at & 6.20 and 7.60 were noticed.
These are characteristic for thef3 and 4 positions in the
coumarin ring system. Another two doublets with J= 8.5 Hz
at &67.39 and 6.86 characteristic of 5 and 6 protons in the
same coumarin ring system, indicating that these positions
were unsubstituted. A singlet at &3.97 is due to three protons
suggested the presence of one methoxy_gréup'attached to “-posi
tion of the aromatic ring. Another signal appears at 1.75 ppm
(singlet,3H) indicating the presence of methyl group carried
on double bond. Two broad signals at63.2 and 3.75 ppm (1H)
assigned the presence of two hydroxyl groﬁps in the moleculev
There are two doublets at 4.55 and 4.63 ppm (l1H)attributed to
the gem protons of the double bond. The other two doublets

at 5.25 and 4.45 ppm correspond to the proton at C1 and C2

respectively.
In the mass spectrum of compound 1 (Fig.l ) the parent peak

1s very unstable and hard to detect due to the easy fission

of ¢, - C, bond. In addition, ‘the two fragment ions ,
formed by cleavage, are stabilised oxonium ions and one of

them which contains the aromatic part of the molecule forms

the base peak at m/z 205. The other significant peaks are at
m/z 206 (24) which are due to the ion formed by H-transfe. from
the eliminated side chain to the coumarin moiety during Cl— C2'
bond cleavage,m/z 191 (206fCH3) (6) ,175 (205-CH_O0) (10) and 162

2
(205—CH3-CO) (6) .

The abovementioned physical, chemical and spectral properties
coincide with those reported by Talapatra et alzlfqr*murrangatin
which was isolated from Murraya elongata. However,compound 1
i1solated from_E.exotica L. growing in Egypt showéd[aﬂzo=+3(CHCl
while murrangatin isolated by Talapatra et al has . [GCIEO:

-3 (CHC13) and was proved to have an erythro-configuration?}

Fo

3);

Therefore compound 1 is an enantiomer of murrangatin and this
is the first report of (+) erythro-murrangatin in nature (Fig.4) .
Murrangatin was also isolated from M. exotica by Barik et a1l?

but the absolute configuration at the C-2 position could not

[

be confirmed.
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COMPOUNDS 2

The physical, chemical and spectroscopic properties show
great similarity with those of compound 1, but differences were

found and are summarised in Table 4.

From Table 4, 1t i1s clear that there are significant diffe-

rences concerning melting point, optical rotation as well as the

1 - | . 13
position of OH groups in ~HNMR and for Cl - C2 and C3 in C NMR.
It 1s concluded that compound 2 is a threo - isomer of compound 1.

.22
A similar compound, minumicrolin was isolated by Das et al from

Micro melun minutum (Futaceae) and proveu to have a threo-confi-

o 2
guration. Minumicrolin with [d:]DO:+ 17 (CHCLB), while that of

20-— 17 (CHCr_,). Therefore it is suggested

compound 2 is [c:C]D = 3
that compound 2 is an enantiomer of minumicrolin, and this is

the first report of ( - ) minumicrolin in nature (Fig 4).

COMPOUND 3

UV spectrum of compound 3 is similar to that of the previo-

usly isolated compounds.

IR is characterised by bands at 3560 (OH), 1710 (coumarinic

CO), 1603 (aromatic nucleus) and 1560 cm“l ( C- pyrone double

bond) .

l _
The HNMR (90 MHZ, CDCI3) showed four aromatic protons of

coumarin nucleus similar to those of ccmpound l and 2. The
presence of OCH3 group is indicated by the signal at$3.91 (3H)
(5), while a singlet at 61.29 due to 6 protons showed the pres-

ence of two methyl groups probably the gem-dimethyls of a term-

inal side chain at C3. A broad singlet located at £2.99 was due

to the hydroxyl proton. The CH3 at 1.18 and CH2 signal atd 3.54

constituted the terminal ethyl group. The chemical shifts of these pro- .

tons suggest the presence of O-CH_-CH

5 3 arrangement in the side chain.

1
Generally, the HNMR of this compound showed some of the chara-
12

cteristics of the spectrum of meranzin hydrate
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The MS spectrum (Fig.2) shows intense peaks at m/z 306

(M+) which readily looses 15 and 45 (OC2H5) mass units. Other

significant peaks are found at m/z 200 (65), 219(15) and a
base peak at m/z 87 due to cleavage of ethoxyisopropyl group

(CH3)2 C-—OCH2CH3 and this is a key ion for placing the ethoxy

group at C3.

Trials to find a similar compound with the same characters

in the literature failed. However, meranzin hydrate which was
: . 1 :
lsolated from M. exotica L. 2 growing abroad has a related

structure but lacking- CH2CH3.

It, therefore, seems probable that compound 3 (Fig 4) 1is
an artefact formed from meranzin hydrate (is a known leaf
constituents of M. exotica L;12 ) and the'fééidhal“éthylv
alcohol possibly present in certain solvents used in separa-

tion processes.

The isolation of compound 3 indicates that meranzin hydrate

1s originally present in M. exotica L. cultivated in Egypt.
COMPOUND 4

Was found to be -similar in structure with murralongin which

was 1lsolated by Talapatra et a123'. From M.elongata Aiph . DC

: 6 : 3
leaves and by Raj et al from M. exotica L. leaves. Furthermore%

3 | o
CNMR assignment (Table 3) which were carried out for the first

time are in agreement with the structure of murralongin(Fig.4).

COMPOUND 5

Uv spectrum of compound 5 is similar to that of the previously
lsolated compounds from the titled plant. It did not produce any

colouration with Ferric chloride, indicating the absence of a

phenolic OH function.

The IR spectrum (KBr ) has bands at 3480 (broad (OH),1723

(cOumarinic CO), 1603 (aromatic system), 1565 ( C-pyrone double

bond) and 915 Cm“1 (gem double bond).
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The lHNMR spectrum (Table 2) of the isolated compound confi-

rmed the presence of the 7-methoxy -8-gsubstituted coumarin SYySs -

temg"'lO as mentioned before under compound 1 and 2. The rema-

ining signals due to the side chain at C-8 comprise a finely sin-
gle peak at_5i.85 (3H, 3~CH3), a broad signal até&3.1¢® .11, 2-0H,
disappearing on deuteration), a clear doublet at & 4.90 (H - 1),
another doublet at & 5.20 (H - 2) and a third doublet at & 4 .85
(terminal double bond). The presence of double quartet at & 3.47
(2H) and a triplet at & 1.19 (3H) indicate the presence of ethoxy
13
C

group 1in the side chain and this is confirmed by both M:Z and NMR.

'd

4
The side chain is thus identified as 1- ethoxy- 3~ methyl

/ /
but- 3- ene - 2- 061- leading to the ssructure 5 (Fig. 4 ) .,

It was found to be similar in structure with nurraxocin which

was recently isolated by Barik et al. From M.exotica L. leaves.

. ‘ 13 : :
However the mass spectrum (Fig. 3) and CNMR assignment which

were carried out for the first time fully conform with its stru-

cture.

Antimicrobial and Cytotoxic Screening of the Iseolated Compounds
The antimicrobial and cytotoxic activities of the isolwc .ed

coumarins were studied. Compound 4 only shewed an inhibitory

action against Bacterium subtilis after 24 hours.
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Table 1l: Characters of the Isolated Compounds.

-~ ~av . Colours

) Eblvent* - ---é£ﬁ§£§i§ m.p
N°. Rf system Uv anisaldhyde
H2 5:0 4 S
' 1 2,75 1 ~blae violet violet colourless 133°C.
‘0,28 11 fine needles
2 2,87 1 blue violet violet colourless  168°C.
.0,13 111 | “ - needles
3 0,68 1 blue vieclet violet oily .
0 .60 11 '
4 D .82 | 1 blue violet violet heavy needles 134-135°C
0 .26 111 | |
5 D .32 111 blue wviolet ‘violet - needles 129°C.
’ 0.36 11
0.78 1
* Solvent system :
1 ::benzene -~ methanol (85:15) wo
. 11 :. benzene - acetone (1 :1 )

111: pet.ether - acetone (3 :2 )
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Table 2 :
1
H-3 G.21(1H)(Qd)
(J=10HZ)
H-4 7.60(1H)(4)
(J=10HZ).
H-5 7.39(1H)(Q)
; (J=8.5HZ)
H-6 5.86{(1H)(48)
- (JI=8,5H7Z)
C.-OQH 3.97(3H)(S)
H-1" °  } 5.25(1H)(Q)
] (J=8.3H7)
H~-2 4.45(1H)(4)
- (J=8.5 HZ).
H-3 |
H~4 4.55(1H)(Q)
(J=2.5H7)
4,63(1H)(4d)
(IJ=2.sHZ)
H-§ 1.75(38)(s)
H-"6
B- 7
Cf—OH 3.20(1RH),
broad, OH
%‘—OH 3.?5(1[-]):
broad, oH.
CHO

il

6.22(1H)(a)
(J=10HZ)

7.62(1H) (4)
(J=10HZ)

7.40(1H)(a)
J=8.5H7)

- 6.89(1H) (4)

(J=8. HZ)
3J.97(3H)(S)

5.43(1H) (d)

4.5(1H)(Q)

(J=98-5 Hz )

5.0(2H) (m)

exomethylenic;

double bond

1.9¢3H)(s)

1.7(1H),
kxoad, OH

P

3.6(¥E)

broad, oH

3

6.20(1H) (4a)
| (J=10H?) .

7.63(1H)(4)
(J=10HZ)

7.5(1H)(4)
(J=8.5H7)

| 6.86(1H)(d)
(J=8 -SHZ)

13.91(3H) (S)
3.07(2H) (m)

I
3.43(1H){(m)

[1..29 (6H) (S)

i

3.54(2ﬁ)(m).

1.18(3H) (T)
(J=7.8H<)

N

P.99(1H) .
- l.road,OH.

JTP-NMR data ( 400 MHZ ) of the isolated compounds

G.21(1H)(d)

(J=9.6HZ)

tG.23(1H)(4)

| (J=10HZ)

7.69(1H)(d)| 7.63(1H)(4d)

(J=9.6HZ)

7.49(18)(a)

(J=8.5HZ)

(J=10R7)

7.40(1H)(4)
+ { J=3,5HZ)

6.84(1H)(d)| 6.86(1H) (4)

(J=8.587)

3.81(38Y(8)
2.42(3H) (S)

1.78(3H) (s)

= ¢ e ————
e ey

10.22(1H)

. (s)cHO

(I=8.gH7Z)
3.98(3H)(S)
4.9(1H)(4)

(J=2.4\ HZ)
5.2(1H) (d)

(J=9.5H7)

4.85(2H)(a) -
exomethylenic
double bond

1.88(3H)(s)

3.47(2H,¢)
(J=7Hz;q{

1.19(3H)(T)
(J=7. RZ)

w

3.1% H)
broad, oH
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Table 3 : Y°C NMR Spectral Analyses of the Isolated Compounds
QDC13 , TMS as Internal standard .

Carbon Chemical Shife , PPm

cC - 2 160.7, 161.0, 160.23‘ 161. 03‘
C - 3 112.5 112.8 113.3 112.

C - 4 144.5. 143.6 143.4 143.6
C - 43 112.1° 112.62 113.1P 113.4P
C -5 128.1 126.4 128.5, 128.7
C - 6 108 . 4 107. 2 107.7 107.8
cC -7 152.9 153.6 152.7 153.4
C - 7-ocH, 56 . 2 56.5 56.2 $5.9
C - 8 118.3 116.1 113.5 114.0,
C - 8a 159.3 160.5 160.9° 160.3"
C - 1 66.2 | 24.9 129.3 76 . 1

C - 2 75 . 4 76.9. 107.7° 75.6

cC -3 147.0. 76 . 4 — 143.3,
C ~ 4 112.0° 20.7 — 112.6°
C -5 17.% 91:3 —— 16.9
C - 6_ ~—~ 55.9 - 64.7

C ~ 7 - 15.9 ———  14.8
Ci_ - cil, -—- - 19.8 ——-

Cz2 - CHy - - 24.2 1 -
CHo - -

188.6 | - ——

* -~ a , b and C Assignments may be interchanged .

Table 4 : Characteristic Differences between compound 1 ar?

- Compound 1

fire needlas .
(pet ether-acetone |
M.p 133 C

®o .
«Jp

HNMR :

(cuca )
C-1"'~0H
C-~2'-~-QH
CaCH
13 .- . 2
CNMR:C-1"

C-2'
C-3'

1
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M/Z191(6]
FeHe

7]

HCY Q

0 b

Qo <

MZ162(6] N/Z‘IBLl 3}

Fig. 1: Fraémentation pattern of (+) Elvthro—Mum;lgatin :

-
_C ' +l
L : ) \—h
H;,co 0 H3co N N0y

+ = C,H 0 : :
! 0" HyC Hzco OH |

Chz-CH- c o - -
2 CH? CH3 CHZ CH (‘: CH, MsZ304 MsZ276
OH ] Hy H CH, ‘ | 1 | S _
M/Z 3042 M, Z2612) * J
/ \ ‘ , '
HiCO Y N0y b
-~ CHp"CH=0H CHJ M-Z233(75] *OH
M/Z 2190151 - M-Z87[100) . M Z205(100]
_ C | | X _]
- 2H4 . ' \_].,, HJCO 0 \}0
Wzsdad oy AN - (2
' ) o . | 0 HJC HZCO
CHz CHz'OH - [
M/Z220(65) M, Z 23¢22]

Fig. 2: Fragmentation pattern of Compound 3 g, 3: Hagnentafion pattern of Compound 5
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 Murraxocin

Pig 4 : The isolated compounds of M, exotica L.
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12)

13}

14)
15)
16)

17 )
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