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ABSTRACT

Two new alkaloids, Oxylopidine(I) and Oxylo-
pinine (II), were tsolated from the stem-bark

and twigs of Oxandra xylopioides Diels. The
gtructures of tThe two alkalotds were proved.

INTRODUCTION

In a previous paperl, we reported the 1isolation and

elucidation of structure of a new alkaloid oxylopine(l-

aza-4-methyl-5-hydroxyfluorenone)  as well as the oxoa-

'porphine alkaloid liriodenine.,

This wWork 1is a continuation to the phytochemical

study of O.xylopiodes Diels,




e

il

'L

i)

) Ny . R 1 **;-’ Ay y N ) J S - I - /
Vxyloprdine and oxylopinire Mew alkaloids Frorm Ozarilra
xylopreides Diels '

RESULTS AND DISCUSSION

'ne ethanol extract of the a&air-dried powdered stem-

baerk and twigs of O.xylopioides Diels. was subjected to

acid —base fractionation wusing <chloroferm for extraction.
The chloroform —free residue was fractionated 1nto phen-
olic and non-phenolic alkaloid fractions as mentioned

beforez).

The ©phenolic fraction on chromatographing over sil-
icic acid column, using chloroform and chloroform-metha-
nol gradient afforded orange-—red Crystalﬁ(compound C)and
yellow needles (Compound D). The twe alkaloids(C andb)
were found to be l—azawh-methylfluorenone) derivatives
and given the trival names oxylopidine (I) and oxy-

lopinine (II) respectively.
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compouna C (Uxylopidine):

R 0.L0; CHCl_ —~MeOH-NH, OH; 90:10:0.1)
f 3 1

Thnis compound
alkalolid

from the phenolic non-guaternary
“ . 0
orance-red prisms {15 mg), mp 271-2ThL .

The UV spectrum A . (MeOH) 223 nm (logg 3.k1), 23¢

(3.58), <267 (sh) (3.40), 300 (3.70), 33% (3.03), and

350 (sh) (2.88); nathochromic shift occurred wupon the

addition of vpase and acid +that the alkaloid
Z

1-gza-4-methylfluorenone derivative .

was isolated

fraction, &8s

suggested
was also similar t0

The infrared spectrum of Compound C indicated the

presence of a phenolic hydroxy group

cm_l), methoxyl groups (2640 and 1065 c¢m

”l), and aromaticity (1600, 1575 ,1485,

(3440, and 1290
“l), cartonyl

function (1710 cm
-1
and 1460 cm ).

(CDCl3 + CDBOD) showed the

group at @ 2.,50(3H,s),

two metndkyl groups appearing &as one singlet at o 3. Gh

(6H, S ) and  three aromatic pfotohs at g T.15 (1H,s L
as listed in Table l.

lTne lH*nmr - spectrum

presence of one aromatic ‘methyl

s 7.18 (1lH,s), and 3 T7.83 ({(1H,s),

'he mass spectrum of Compound € showed & molecular

ion at m/z 271 (88%), and other significant fragments
at m/z 256 (100%) b1 (11%), 228 (56%), 213 (29%) ,

?
212 (5%), 200 (6%), and 106 (11%) as shown in Table
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and Fig. 1.

The above data suggested the presence of two meth-
oxyl and one phenolic hydroxyl group substituted onto

a l1-aza-4-methyl-fluorenone nucleus (III).

nabd-—
BBLU-
1O~

| 1 .
The H-nmr spectrum showed three aromatic protons

each occurring as singlet at 7.15, 7.18 and 7.83,
suggesting that two substituents are possibly attached

to ring A and to ring B.

gince the (=2 proton 1is reportedly the most down-
field proton (imine proton), and the C-3 proton chem—
ical shift did not exceed 3 T7.2 (3,4), the signal
located at 9 T7.83 represented +the (-2 proton. The
presence of either a methoxyl or hydroxyl group on
-3, shielded the proton on the ortho position. Thus,
the C-2 proton occurred relatively upfield (3 7T.83) as

~ w - ] 4
compared to the other compounds 1n this series ,

The above data indicated that Compound C had one
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CI 1ihree ©possible structures

(IV) hl = 0K, R=R2 = OLH3
( V) RE = OH, R:Rl = OCH3
i x- = R__ =R -— CCI{
(VI) R O, &3 78, 3

An NOE -experiment was helpful 1in locating the posi-

tions of +the two methoxyl' and one hdyroxyl group.
Irradiation of the methoxyl signals (38 3.93), caused  =a

visual enhancement of the aromatic protons at 37.18 and 37.83

(C-2). This indicated that these two protons were ortho
to the methoxyl groups. Since the signal at 3 7.18
1s the most dJdownfield proton 1in ring, A, 1t was asgs-
1gned to C-8. This is due to its proximity to the
carbonyl group as compared to the C-5 proton (T7.15).
fhus, one methoxyl' should be 1located at C-7, and +the
other methoxyl at (-3 position. Consequently, Cocmpound

C should be represented by proposed structure (I).

Compound D (oxylopinine) (II):

This compound (Rf 0.373 CHCl3

1solated from the ©phenolic non-quaternary fraction. It

~MeOH-NH, OH; 90:10:0.1)was

was obtained as yellow needles (15 mg), mp 2Ls5-2489,

T'ne UV spectrum Amax(MeOH) 203 nm (log &€ 3.Ls), 238(sh)

(3.52), 246(3.59), 270 (sh) (3.41), 282(3.hs5), 293(3.38),
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328(2.80), and 344 (2.57); Dbathochromic shift occurred
upon addition of base or acid suggested that the
Compound was phenolic, and was similar to l-aza-b-me-

thylfluorenone derivativeg.

The infrared spectrum of Compound D showed the

oresence of a phenolic hydroxyl group (3400, and 1290
cm“l), a carbonyl function (1710 cm“l), and aromaticity
(1613, 1603, 1575 and 1480 cm*l). The infrared spectrum
of dihydro-Compound D(VII) showed the 'presence of .broaad

band at 3420 cm_l (OH), and the disappearance of a

pand at 17T.1CO cm-l (C=0). This was 1indicative of the
conversion of a carbonyl function to an alcoholic hyd-

roxyl group upon reduction, as shown 1in Fig. 2.

The mass spectrum of Compound D, showed the mole-
cular ion at m/z .211 (100%). In addition, other im=-
portant fragments were found at m/z 194 (1%), 183(17%),
155 (8%), 92(2%), 91(1%) and T6(2%), Fig. 3.

The lH~nmr spectrum of Compound D (Table 3) showed
tne presence of one aromatic methyl group &t 3 2.60
(34, s8), and five aromatic protons. Two aromatic protons
were ortho coupled and centered at 3 8.33 and 3 T.21
(J= 5.3 Hz), The downfield positicn for the proton at
9 ©.33 and the coupling constant, 1indicated that these
two aromatic protons were attached teo C-2 and C-3 1in

: 2 L.
Compound D, respectively . Thus +the three remailning
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aromatic protons belonged to ring A. They showed a
characteristic AMX pattern, one proton which showed

ortho coupling was centered at & T.5k (JB,T(KA)=T'9

Liz), the second which showed meta coupling was cen-
e 1 , 2 =2 2 + hird
tered at & T.21 (J5,T(MA) 2.2 Hz), and he thir
proton showing ortho and meta . coupling was centred at
O . L J = T, Hz and J =2,2 Hz) (Table 3).
8 0eT9 W )T T 7,5(AM) ’

1 : : : ..
The H-nmr chemical shifts and multiplicity(AMX

system) of +the tnree aromatic ©protons, 1indicated that
the phenolic hydroxyl group was located at one of two
possible ©postitions (C-6 or C-7) in Compound D3 a5

represented by the following two structures:{(VIII),(IX).

(VIII) K=H,R

i
O
.

1
(IX ) R=0H,R

I
-

1

_ 1 | - :
Lhe H-nmr spectrum of the dihydro-Compound (VII)

(Table L), dindicated that the orthec coupled proton 1in

ring A of Compound D (8 T.54, 4, JXA=T'9 Hz ) showed

additional splitting 1n dihydrOH-CQﬁpound D(7.k2, 44, J=

7.2, 2.6 Hz)., In addition, a new signal appeared at
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5§ 3.02(1H, 4, J= 2.6 Hz, CQ-H).- These changes 1indica-
ted that the aromatic proton at & T.42 in the dihydro-
derivative was at C-8 and was ortho coupled to the
¢-7 proton (& 6.79, 4, JT’8= 7.2 Hz) and allylic cou-
pled to the C=-9 proton (3.62, d, J8,9:2'6 " Hz) produced
as & result of the reduction ©process; as shown 1in di-

nydro-Compound D (Fig. 2).

fhe chemical shift of the C-8 proton 1in Compound
D (8 7.54) was shifted moderately wupfield (6 7.42) in
dihydro~Compound D. This was due to the prevention of
a resonance éffect upon the conversion of a carbonyl
function to alcoholic function, as shown 1in Fig. 2.
Finally, the C-5 proton in Compound D (6§ T.21), was
snifted downfield (8 T.67) in dihydro-Compound D. A
structural model showed that this could Dbe cauSéd by
the tilting of the <cyclopentadienol ring (ring C),vhich

moves the C(C-5 proton away from the shielding =zone of

| the Bigmah and between the carbon of the methyl group,

and C-h' of LfingrkB;

'hese data 1indicated that the hydroxyl group was
present at 0—6; and thus Compound D should be repre-

sented by structure (II).
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EXPERIMENTAL

Plant material:

The plant material wused in this study was ©prepared
and 1identified as mentioned beforel.

pxtraction and Isolation:

The plant material (stem—-bark (1.51 kg), and twigs

(1.07T kg) was extracted and fractionated as mentioned

by the authors 1in & previous paperl .

Isolation of Compound C (Oxylopidine):

Fraction 6 eluted with chloroform-methanol (99.5:
0.5) afforded an orange-red residue (0.140 g), which

upon crystallization from methanol gave orange-red round
crystals of oxylopidine, RfO.MO (CHCl3—MeOH—NHhOH) 90:10:

0.1) mp 271-274°, UV Ao, (MeOH) 223(log e3.41), 252

(3.58), 267 (sh) (3.40), 300 (3.70), 334 (3.03), =end
350 (sh) (2.88); A (MeOH + OH ) 230 nm (log €3.49)

max
255 (3.060), 270 (sh)(3.47), 330 (3.70), and 370 (sh)
(3.13) A ex (MeOH + HC1l) 252 nm (log €3.58), 307(sh)

(3.48), 320 (3.54), and 375 (3.27); ir vmax(KBr) 3LLO,
2940, 2840, 1710, 1600, 1575, 1485, 1460, 1440, 1365,
1240, 1215, 1180, 1140, 1065, 1023, 9¢0, 870, 798,753,
700, and 640 cm_l; lH*nmr (90 MHz)(CLC1 + CDOD3, §)

)y T.15(1H,s,

2.50 (3H, s, Ar-CH.), 3.94 (6H, s,2x0CH

3
3 3
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Ar-H), 7.18 (l1H,s, Ar-H), and T.83 (lH, s,' Ar-H)(NOE
experiment: irradiation of the methoxyl signal 3.9,while

monitoring the aromatic signals at § T.18 and & 7.83).

ms, M'm/z 271 (88%), =257(12%), =256 (100%), =2L1(11%)
228 (s56%), 213 (29%), 212 (5%), =200 (6%), 198(12%),
185 (21%), 170 (10%), 157 (13%), 136 (39%) 129 (21%),
115 (17%), 114 (25%), 106 (11%), 101 (28%) wand 77
(157%) .

Isolation of Compound D (Oxylopinine):

Fraction 10 eluted with chloroform-methanol (99:1)
afforded a residue (0.090 g), which upon crystallization
from methanol gave yellow needles (15 mg) of oxylopin-
ine. R,0.37 (CHClB—MeOHfNHhOH) 90:10:0.1) mp 2h5-248; »
(MeOH) 203 nm (log & 3.45), 238 (sh) (3.52), 246(3.59),
270 (sh) (3.41), 282 (3.45),293 (3.38), 328 (2.80) and
384 (2.57); A, (MeOH. + OH ) 204 nm (log €& 3.72),
247 (3.56), 280 (3.15), 295(sh) (3.21), 303 (3.37),and

354 (2.98); A (MeOH + HCl) 203 nm (log & 3.50),240

max
(3.54), 246 (3.54) 284 (sh) (3.30), 296 (3.41), 300
(3.40), 343 (3.07), =and 354 (3.08); ir v (KBr) 3Lk00,

max
3100, 3000, 1718, 1613, 1603, 1575, 1480, 138C, 1370,

1325, 1290, 1270, 1250, 1185, 1090, 908, 852, 3802, 765,
753, 680, and 645 cm”l; ;Hﬂnmr (90 MHz) (CDOD_; & )
2.6 (3H, s, Ar~CH3), 6.79 (1H, a4, T, =2.2 H;, J, =
8.3 Hz, Ar-H) T.11 (1H, d4, J=5.28 Hz. Ar-H), T7.21(1lH,
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a, J,= 2.2 Hz, Ar-H), T.54 (1H, 4, 'J2=8.3 Hz, Ar-H),
and 8.33 (iH, 4, J=5.28 Hz, Ar-H) (NOE experiments
Irradiation of the aromatic signals & 6.79, or 6 8,33,

while sharpened and monitoring the aromatic signals at
s 7.21 and 6 T.11; ms, M m/z 211 (100%), 19% (1%)
183 (17%), 182 (7%), 155 (8%), 15k (17%), 153 (3%),

129 - (3%) 127 (9%), 105 (2%), 101 (3%), 100 (3%), 92

(2%), 91 (1%), 717 (7%), =and 76 (2%).

Yreparation oI LDihydfo—oxyIOpinine;

Compound D ( 2,5 mg), was dissolved 1in dry éth&—
nol (2 ml) and hydrogenated over 10%4 Pa/¢ (5 mg) at
atmospheric pressure for three hours. ihe solution was
filtered, and the Pd/C -residﬁé ﬁaS'.waéhed‘ with etha-
nol (2 ml X é). The filtraté was evaporated - to afford
a yellowishﬂwhite residue (1.5 'mg); R 0.5 (CHClB-MeOHﬂ

f

NH) OH) (90:10:0.1); A (MeOH) 205 nm (log & 4.68) ,
max

580 (sh) (3.98), 289 (3.86), and 315 (3.75); A .

(MeOH .+ OH ) 205 nm -(log & 5.01), 243 (sh) (L4.14),

289 (3.92), 300 (3.84), anda 3503 (3.50); A _ (MeOH +
HC1) 205 nm (log & L4.62), 220 (sh) (4.k1), 308

(3.78), and 350 (3.65), ir v . (KBr) 3420 (br), 2930,

2360, 1610, 1510, lh65, énd91385;i ‘Henmr (90 MHz)

(CDOD,,  6) 2.47 (31, s, Ar-CH ), 3.62 (1H, 4d, J=2.6
Hz, C,-H), 6.89 (1H, ad, J,= 2.2 Hz, J,= T.2 Hz
Ar-H), T«lo (1H,; 4, Hz, Ar-H), T.b2 (1H,dd,

Ja= 5.2
J= 2.6 Hz, J,= T.2 Hz, Ar-i), T.of (1H, 4, JF., & 8,2

2
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iz, J,= 7.2 Hz, Ar-H), 7.6 (1H, &, J_ = 5.2 Hz, Ar-

2 3 _
H), T.%2 (1H, d4d&, J= 2.6 Hz, J,= T.2 Hz, Ar-H), T.67

(1, 4, J,= 2.2 Hz, Ar-HE) and 68.35 (1H, d, J,= 5.2

HZ’ Ar-H).
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lTable 1: lHHNMR chemical shift assignments for Compound
C (Oxylopidine).

Proton Chemical Shift (6)

C-2 7.83

C-5 T.15

C~3 N T.18

03~00h3 3.94 {(€H, S)
ComOCH

ch—-CH3 2.50 (3H, &)

Taole <2: Mass spectral fragmentation of Compound C

(Oxylopidine)
m/z (Intenstty) Aséignment
: ¢ > +
2T1 (88%) M
256 (100% ) Mt - CH,
+
241 (11%) M~ - CH,O
. » - d | +
223 (56%) M - CH3 - CO
13 (29%) m/z 241 ~ CO
L +
212 (5% M° -~ OCH, - CO
200 (6%) m/z 228 - CO
106 (11%) Mt - CO -  CLH.O
69 2

MeAd, El=-Shanawany et al
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Table 3

Mﬂ

Proton

Table L

Proton

C,~-CH

fy

H-NMR chemical shift

(Oxylopinine)

H-NMR chemical shift

Compound

assignment of Compound

Chemical Sh1ft (5)

“—

£.33 (4d,J=%,30 Hz)
T.11 (d,J=5.30 Hz)
2,60 (3H, s

T.21 (d,J=2.2 Hz )

6.79  (ad,J=2.2Hz,J =
7.9 Hz)

7,5k (4, Jl=7i93z)

assignment of reduced

(Dihydro~Oxylopinine).

Chemical Shift (8

8.35(1H,4, . d =5,2Hz )

3

T.16(1H,d, J, =5,2Hz )
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Fie., L.

coumpound C (Uxylopidine)
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Fig. 1 (Cont'd)
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4
CH,

m/z 183

m/z 155

Fig. 3: A proposed mechanism OI mass spectral fragment-
ation of compound D(Uxylopinine)

n
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