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ABSTRACT

A ne aZkaZogd, Oxylopine(IlI). was <wveolated
from the stem—-bark and  twigs of Oxandra mglo—

pioides Diels and its structure was proved.
In addition, an oxoaporphine alkaloid(Liriodenine)
(I) was “isolated. The “isolated alkaloids were
identifted by chemical evidence and spectral
analysis

INTRODUCTION

Oxandra xylopioides Diels (Annonaceae), is a tree

distributed throughout the +tropicel regions of America

and tThe West Indiesl. It was repcrted that many mem-

bers of family Annonaceae are ¢f economic importance
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1,2,3,4

and have meny domestlc uses Fruits of Anrona

sgquamosa, are commonly eaten, and the seeds possess

2 »
poisonous &and insecticidal properties . Recently, 1t

has been reported that Liriodenine (alkeloid 1isolated
from some Annonaceae plants) has antitumor, antifungal

and antimicrobial activitiess’g.

A search of +the literature indicated that non of

the species of Oxandra has been studied Dbefore.

RESULTS AND DISCUSSION

" Dried ground stem-bark andtwigs from 0,xylopiocides
Diels, were extracted Dby percolation with 95% ethanol.
The ethanolic extract was subJected to acid base fra-
ctionation wusing chloroform for extraction. The chioro-
form extract residue was fractionated 1into phenolic
and non-phenolic alkaloid fractions. The nornn—phenolic
fraction on chromatographing over silicic eacid column
afforded a crystaline compound (compound A ), its mp,
uv, 1Ir, ‘H-nmr and mass were found to Dbe identical

with those reported for Liriodenine (I)z. This repre-

sents tne first reported isolation of this alkaloild
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from OUxandra speciesg,

'he phenolic fraction on  chromatographing  over

silicic acid column &afforded yellowishh crystals( com-
pound B ) and 1i1dentified by mp, chemical sevidence and

f

spectral analysis as, Uxylepine (171, (1=aza-b~methyl

VFiuorenone aerivabtive |

C
Hy

OCH3

(1) | (I1)

Compounu L (Uxylopine) ( {I):

This compound (Rf(} .38 GHClj-uvIeGE“HHhOH GO 10:CL 1)
3 |

was 1solated from the ©phenoliec alkalcic fracilon. L

was oObtained as yellowish-white prisms (71 1mg) np

140-142C.  The UV spectrum showed & bathochromic  shi1tu

or. tue addition of ‘base iladicating the 1pheno

i Co , 1o - r- . .. 5 ok L. . iy I o AT I
ocgter O 1 tLhe aiﬁa401d, Soprv &, bathhobhromyio STl Witn
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ac1d indicating thne presence of 1imine function .

The 1ir spectrum of compound B confirmed the ©presence
cf phenolic OH-group (3500 &and 1275 cm“l) and C=0
group (1710 cm“l). Ihe 1r spectrum of the O-acetyl
dertivative confirmed +the presence of phenolic OH~group

wihlichn became an aromatic ester (1(65 cm l).

The lH-nmr spectrum (CDCl3) indicated the presence
of one aromatic methyl group at 6§ 2.63 (3H,S), one
metltl:oxyl group at & 4,21 (3H,S), and four aromatic pro-
tons. Two aromatic protons at §6.9 andSIY;h5, =sh0wed
ortho coupling (J=T7.9 Hz), while +the other two aroma-
tic protons, 6.94 and 8.47 were also orthc coupled
(J=5.7 Hz). These two last aromatlic protons represented
the C~-3 and Cf2 ‘protons (ring B). Thus, ring B Lhad
nc additinal substitutiocn, and +the methoxyl and hydro-
xyl groups must be located in ring A as indicated

b

(III)

HoCO-~
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) Since the two aromatic oprotons ir ring A appeared
as an ortho coupled douhlet, the methoxyl and hydro-

Xyl groups attached +to that ring A are either ortho

Or para oriented,

Irradiation of §L4.,21 ( CH3) caused a visual inhan-
cement of the aromatic proton at 56.94,  This proved
that the position ortho +to +the methoxyl groumn Was

- unsubstituted. The absence of perihydroxy precton sigrnal
1n H=nmr and +the downfield 'position of the methoxyl
signal, indicated that it was located rear and resona-

ted with the (=0 group as illustrated in Fig,

k. P

Ifhe lH*nmr cf the O-methyl derivative of compound

B showed another methoxyl group at & 3.96 (3H, 8).
An  NOE experiment on this derivative supported the

proposal structure (II) for compound B.

13

The C-nmr (CDCl,), showed that the carbon skel-
B

3

eton of compound ccnsisted of 14 carbons and +he

downfield chemical shgft‘ of +the nmethoxyl group ( € 62.¢)

- I:.....'}

confirmed +that it was located at ~3 and resonated

witn the carbonyl group (Fig. 1). The ijC---chemical

shift assignments are shown in  Table 1.

1

_ P |
: w e = 4 - -
The mass spectrum of compound B subwed 'molecular

1on at m/z 2Ll  (73%) ang other impcrtant fragments
A ' ¢ .-

e &

are 1llustrated in Table 2 and. Fig., 2
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The UV, 1ir, lenmr, 13C--nmr and mass spectral .

data were consistent with proposed siructure (II) for
compound B which is given the trival neme oxylopine.
Since this new alkaloid is phenolic, 1t might De
expected to possess antimicrobial and/or _anti"fungal acti-

vities.

EXVERIMENTAL

Plant Material:

fhe plant material wused 1in this study consisted

of the air-dried stem~bark and twigs of Oxandra xylo-—

pioids Diels which was collected and identified 1n
May, 1979 (in Peru). A herbarium specimen 1s deposi-
ted at the National Arboretum, U.S.D.A., (No. PR-51790).

The sample was reduced to fine Powder.

pxtraction and Isolation:

The plant material (stem-bark (1.51 kg), and twigs
(1.07 kg) was extracted to e¥haustion with 95% etha-
nol. The ethanol extract of the stem bark and- bf
twighy 8showed essentially identical composition upon
TLC. Thus the extracts were combined together (534 g)

(concentrated under reduced pressure), digested with 5%

citric acid, filtered and the filtrate was then washed




LY

with chloroform. The acidic agueous solutlon was reun-
dered alkaline with NHhOH (PE 8) and exhausted with
cnloroform . The <chloroform extract was ccneentrated
under reduced 'pressure. The obtained residue 27 &)
vas treated with 5% aqueous NaOHd and extracted with
chloroform +to get the non-phenolic alkalold fraction
(22 g). The aqueous solution was treated with HC1(PH
3-5) and extracted with chloroform to get the pheno-

lic =alkaloid fraction (3.3 g).

The non-phenolic alkaloid fraction Do g)was frac-
tionated over silicic acid (300 g) (100 mesh Malli-

nekrodt). Elution was started with chlorororm. then

chloroform-methancl gradient, Fractiouns (500 ml each )
7

were analysed for the alkaloidal content by TLC scree~

ning.

Isolation cf Compound A (Liriodenine):

Fractions (12:1h4) eluted with 'chloroformﬂmethanOl
(99:2) showed single spot on TLC. screening. The fra-
tions were colleéged and concentrated under reduced
pressure where a greyilsh residue was obtaxned. The
residue was dssolved in methanol and leit for crys-
tallization WwWhere white crystals were obtained (comp-

pound A ) and proved to .be Liriodenine through the

following:
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Compound A, Rf O0.41 (CH013~MeOH 30:10), mp. 282-
243°C, UV A (MeOH) 247 nm (log € L.22), 268(kL.15)
A - mMax |
and 3063 (3.7); A ax (MeOH + 0.1N HC1) =25¢ nm (log E
1 - <, O i . - . | -1
4.32) 278 (4.24) and 334 (3.7)3 1ir (XBr) 2940 cm ~,
-1 1

lo1, 1600, 1580, 1490, 1042, 953 and 650 om ~ 3 ~H-
nmr (90 MHz) (CDBOD,) 6,78 (2 H, S ~O~CH2~OE, T.61{(1 H,
S, Ar-H), T7.09-8.79 (o Ar-H,m); nms, Yl m/z 275 (200%),
ebho  (35%), 219 (9%), 188 (53%), 162 (20%), 113 (163},
g4 (28%) and other ©peaks.

The phenolic alkalocid fraction (3.6 g) was disso-
lved 1in chloroform—methanol (1:1) &and adsorbed silicic
acid (3 g) and chromatographed over silicic acid col-

umn (100 mesh Mallinckrodt). Elution was started with chlo-

rcform, and chloroform—methanol gradient as shown 1n
lable 3. One compound was 1solated, conmpeund B, Oxy-~

lopine. The remaining of the fractions was kept for

furtner study.

Isolation of Compound B (OxylOpine):

Fraction 4 (Table 3) afforded &a vellowish residue
(0.071 g), which upon crystallization from petroleum—ether
gave pale yellow to yellowish white prisms of Oxylopine,
k,0.38 (CHCL ~MeOH) (90:10) and 0.62 (CHC1,-MeOH) (BO:

f 3 .
20), mp 1hLo-ikz",

ma x

UV spectrum A (MeOH) 204 nm (log € L,0L), 2L3(sh)
(4.05), 250 (L,11), 280 (snh) (z.77) ’
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(3.73), and 355 (2.73) kmaK{MeOH + OH ) 20¢ nm (loge
L.43), 252 (4.,06), 300 (3.66), a&and 320 (3.€G) 4 A ax
(MeOH + HC1) 206 num (log 4.h3), o3 (3.86), 250 (sh)
(3.83), and 317 (3.88); ir vmax(KBr) 350, 1710, 5600,
1565, 1490, 1bkko, 1380, 1320, 1270, 125>, 1235, 1200,
111%, 1075, 1010, 94O, &40, 540, 815, 800, 74O and
720 cm_l; Yienmr (90 MHE){CDGlB, §, 2.3 (3H, 8, Ar-
caj), L,21 (3H, S, OCHBD, 6.94 (1H, &, J= 7.9 Hz, Ar-
Hj, ©.95 (1H, d, J=5.7, Ar-ii), .45 (1H, 4, J=T7.9 Hz,
Ar-H), and T.4W7 (1iH, &, J=5.T, Lr~H); {NOE experiments:
iyradistion of the methyl signal (6 2.63), while moni-
toring the signal of the aromatic proton at & 6,95, and
irradiation of the methoxyl S1Egnad (s b.2), while moni-
toring +the signal oI the aromatic proton at § SRR
l3C~nmr (CDCl3, 6 ) (INEPT) 17T.2, and 62.57 (2 x lo),
116.3, 121.5, 125.4 and 152.3( k4 x 3y, 127, 128.7,
133.5, 1bk2.5, 1ik7, 155.9, 163.5, and 191.5(& x q)ims8,
vt om/z 241 (73%.). 223 (8h%), 212 (67%), 198 (297,
195 (60%), 183 (74%), 167 (29%), 15k (49%). 1L4G (30%),
127 (30%), 115 (34%), 91 (25%), 90 (7%4) and 77 (100%4).
Preparation of O-Acetyl Compound B (0O-Acet yloxylOopine):
Acetic anhydride (1 mnml) was added to a sclution of
Compound B (1C mg) in pyridimne (1 ml). The mixture
vas allowed to stand at room temperature [or 24 hours,
The solution was chilled and diluted with «c¢old distilled




136 M.A. El-Shanawany et al

water (2 ml). The resulting aqueocus solution was basi-

fied witih concentrated ammonium hydroxide to pH 8 and
extracted with chloroform (5 x 10 ml). The chloroform
extracted were combined, dried over anhydrous sodium

sulfate, filtered and evaporated ro afford an amorphous
residue (7 mg), ir lmax(KBr) 2930, 2860, 1765, 1710,
1595, 1560, 1470, 1L430, 375, 1280, 1270, 1250, 1208,
1160, 1075, 1020, 960, 9ko, 900, 875, 840, 810, and

-1 1 O
725 em 3 ~H-nmr (60 MHz) (CDC1 S )2.38 (3H, 8,0-C

3!
CH3); 2.6L (3H, s, Ar-CHB), 6.95 (1H, 44, J=5.8 Hz,
Ar-H), T.05 (14, 4, J=7.5 Hz, Ar-H), 7T.48(1H,d, JI=T.5

4
Hz, Ar-H), and 8.48 (1H, 4, J=5.8 Hz, Ar-H); 'ms, M

m/z 283 (L4%), 241 (100%), =223 (98%), 212 (67%), 195
(37%), and 183 (50%). '

Preparation of O-Methyl Compound II(O-Methyloxylopine):

Ethereal diazomethane (5 ml) was added' to compound
II (10 mg), and the mixture kept at room temperature
overnight. . Following evaporation, the residue was crys-

tallized from methanol to afford yellow needles (7 mg )
(R °
0.1); mp 1L8-150; uv ;max(MeOH) 204 nm (log ¢ 3.58),24k

(sh)(3.65), 250 -(3.71)’ 277 (sh) (3.36), 287 (3.37),

299 (3.30), and 350 (3.03) ~Amax (MeOH + OH ) no

change; _hmax(MEOH,+ HCl) 205 nm (log € 3.63), 225(3.51),

250 (3.45),.314(3.51) and 370 (sk) (2.88); ir vmax(KBr)

0.67) (chloroform~methanol-ammonium hydroxide)(90:10:
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2930, 2850, 1710, 1635, 1610, 1555, 15G0,

1490, 1470,

iL35, 1365, 1290, 1270, 1242, 1200, 1168, 11ko, 1080,

1050, 1030, 1005, 960, 915 , 870 , 845

and T25 cm“l; lH---nmr (90 MHz)(CDClB,

Ar-CH ), 3.97 (34, &, OCH)), b4.22 (3H,

825 , 790 ,

§ ) 2.72 (3H, =8,
5 OCH3), 6.94

(1H, &, J=7.9 Hz, Ar-H), 7.17 (1H, 4, J=5.7 Hz, Ar-H),

7.48 (1H, 4, J=7.9 Hz, Ar-H), and B8.T71

(1H, &, J=

5.7 Hz, Ar-H) {(NOE experiment: irradistion of +the methoxy

signals (6 L4.0) while monitoring the aromatic signals
at & 6.94 and 7.48}. ms, M m/z 255 (32%), 254(33%),
241 (7%), 240 (59%), =238 (18%), <226 (83%), 224 (L77%Z),
211 (h2%), =209 (100%), 196 (31%), 195 (69%), 183 (55%),

166 (56%), 154 (28%), 1bki (26%), 129 (5%

92 (6%), 90 (29%) and TT (18%).
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lTable 1: 13C---nmr chemical shift assignments for comp-
ound II (Oxylopine).
- Chemical Shift Chemical Shift
Carbon Atom (09013, 5 ) Carbon (CDCZs, s )
2 152.3 3 125.h ;
L 142.5 5. 147
6 121.5 T 116.3
3 155.9 9 191.5
La 133.5 Sa 128.7
da 1271 Ja 163.5
C8-"OCH3 62.5 Ch-CHE 1T7.2
Table 2: Mass spectral fragmentation of compound II

(Oxylopine).

m/z (Intenetty) Assignment
223 (84 %) M© - H,O
213 (9 %) MT - €O
195 (60 %) . M - H,0 - CO
183 (74 %) M¥ - ¢co - 0CH,
91 (25 %) Mm* - co - C. HgO,
90 (7 %) _ Mt* - co - C_H.O

T 7 2 .
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lable 3 Column chromatography of the phenolic frac-
tion (3.36 g).
Fraction Solvent Volume Wetitght

(L) (mg )

1 Chloroform 0.60 52
2 Chloroform 0.10 -
3 Chloroform .10 265
l Chloroform 0.10 71
5 Chloroform~methanol{(99.5:0.5) 0.30 125
o Chlioroform-methancl(99.5:0.5) 0.0 10
T Chloroform-methanol(99.5:0.5) 0.30 L 2
3 Chloroform-methanol{(99:1) 0.L0 LE6
9 Chloroform-methanol(99:1 ) O.40 100
10 Chloroform-methanol(99:1) 0.20 a0
11 Chloroform~methanol(98:2) 0.4L0 220
12 Chloroform—methanol(93:2) 0.L40 G
13 Chloroform-methanol(96:L) G.30 159
14 Chloroform~methanol(96:4) 0.2% 10k
15 Chloroform-methanol {96 :4) 0.30 231
16 Chloroform-methanol{9kL:6) 1.00 276
17 Chloroform-methancol(92:8) 1.00 109
13 Chloroform-methanol(90:10) 1.00 197
19 Chloroform-methanol(85:15) 1.00 102
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Fig. 1. A proposed resonance structure for Compound B
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T

OH CH,

m/z 1823 7'z 9]

Fig. 2: A proposed mechanism for mass spectral fragmentation
of Compound B (Oxylopine)
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