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As in our previous report™®, a significant cytotoxic principle, desoxypodophyl-
lotoxin (I) and hernovine (II) had been isolated from the stem-xylem of Hernandia
ovigera L., it was also described that a small amount of two unknown bases were
coexisted in the same part of this plant. We now wish to report on the isolation

and structural elucidation of these two unknown bases (C & D) along with the
isolation and idetification of ovigerine (VII) and hernangerine (VIII).
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Compound-{C) was crystallized from ethanol as pale yellowish needle, mp. 222-
224°. The mass spectrum showed the molecular ion peak at m/e 335 corresponding
to the molecular formula C,H;;O;N. It gave positive Labat’s test and formed a
cherry red precipitates with diluted mlneral acid. The infrared spectrum in
chloroform at 1669 cm™! indicated the presence of conjugated carbonyl group. The .
ultraviolet spectrum showed the maximum absorptions at 420 mu (log ¢ 416)
(4.17), 275 (4.41) and 225 (4.43) indicating a characteristic to the compound of an
oxoaporphine alkaloid. The nmr spectrum in deuterochlorform appeared two methoxyl
groups as singlet at 6.12 7, one methylenedioxy group. as singlet at 3.69 r, one
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singlet aromatic proton at 2.17 ¢ attributed to C-3 aromatic proton and two pairs of
adjacent aromatic protons centered at 1.68, 2.85 r (J=8.0 Hz) and 1.07, 2157 (J=
5.5 Hz) respectively. All naturally occurring aporphine alkaloids which are known
so far are substituted in positions 1 and 2, especially methylenedioxy group existed
in the molecule. So the remainded two oxygen function as the methoxyl groups of
this compound must be attached at position 8 and 9 or 10 and 11 on the D ring, and
thus the possible structure of compound-(C) must be either III or V. In order to
determine the positions of these two methoxyl groups, oxidation of O, N-dimethyl-
hernangerine (IV) with chromium trioxide-pyridine complex® afforded V, as a
yellowish needles, mp. 237-240° (CHCI,-MeOH). It gave positive Labat’s test. The
infrared spectrum in KBr disc showed the absorption peaks at 1675cm™?* (conjugated
carbonyl), 1590 (phenyl) and 1020, 960 (methylenedioxy). The ultraviolet spectrum
showed the maximum absorptions at 409 mu (log & 4.14), 356 (4.17), 310sh" (3.76),
290 sh (3.99) 269 (4.32) and 254 (4.41) indicating a characteristic to oxoaporphine
alkaloid. The nmr in trifluoroacetic acid appeared two methoxyl groups at 6.28 ©
and 6.31, one methylenedioxy group as singlet at 3.91 z, one singlet aromatic proton
at 2.89 ¢ and two pairs of adjacent aromatic protons centered at 1.92 =, 2.99 (J=9.0
Hz) and 1.78, 2.07 (J=6.0 Hz), Which was found distinctly different with compound-
(C) by their tlc, mixed melting point and ir comparison. Thus the structure A\
was elimiated by direct comarison as mentioned above, therefore the structure
of compound-(C) is assigned to the formula IIL. It is unusual that the first known
oxoaporphine bearing two methoxyl groups between C-8 and C-9, 1,2-methylenedi-
oxy-7H-8, 9-dimethoxydibenzo [de, g] quinolin-7-one (II1). '

Compound-(D) was crystallized from chloroform as golden yellowish needles,
mp. 287-290°. It gave positive Labat’s test. The compound gave a red color in the
‘mineral acid and its chloroform solution exhibited a green fluorescence. Its in-
frared spectrum (KBr) at 1650 cm~! indicated the presence of conjugated carbonyl
group, but no NH or OH absorption. The ultraviolet spectrum maximum absorp-
tions at 426 mu, 365, 266 and 220 showed a characteristic to oxoaporphine chromophore
as found in compound-(C). The nmr spectrum in trifluoroacetic acid of this com-
pound showed signals due to two methylenedioxy groups at 4.07 and 3.87 r, an uns-
plit aromatic proton at 285 r and two pairs of adjacent aromatic protons centered
at 1.98, 315 « (J=8.0 Hz) and 1.68, 2,00 (J=6.0 Hz). These above data of com-
pdund—(D) were likewise in accord with published data of hernandonine {VII)&®,
Hernandonine (VII) is an oxidation product of ovigerine (VI), the cooccurrence
of both ovigerine (VI) and hernandonine (VII) in the same plant is a biogenetic
interesting fact.

Compound-(VI) was a alkali-insoluble base, the residue of nonphenolic fraction
after removal of compound-(C) and (D) was rechromatographed on silica gel .
column, CHCl,-MeOH (98:2) eluates was yielded a pale yellowish crystal, mp. 241-
244° (MeOH), crystallized from acetone, mp. 122-124° (polymorphism). It gave
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positive Labat’s test. The ultraviolet spectrum showed the maximum. absorptions
at 312 mu, 278, 269 and 235, and its tlc, mixed melting point and ir comparison with
that of the authentic sample of ovigerine {VI)©®® were found identical.

Compound-(VIII) from the mother liquid of alkali-soluble base after removal
of hernovine (II} was crystallized as hydrobromide, mp. 222-225° (EtOH). It revealed
positive to Labat’s test and negative to Gibbs reaction. The infrared spectrum
absorption peaks at 3500 cm~?! indicated the phenolic hydroxyl group, 1590 cm™! was
phenyl group and 1060, 950 cm~* showed the methylenedioxy group. The ultraviolet
spectrum showed the maximum absérptions at 308 mu, 271 and 227 indicating a
characteristic to 1, 2, 10, 11-tetrasubstituted aporphine base(®. This base was iden-
tlﬁed as hernangerine (VIII)("® by their tlc, mixed melting point and ir comparison.

In this time we have isolated two oxoaporphine alkaloids, a new base 1,2-
methylenedioxy-7H-8, 9-dimethoxydibenzo- [de, g1 quinolin-7-one (III) and hernando-
nine (VII) from the stem-xylem of Hernandia ovigera L. Although it still waits further
study to ascertain the action of these bases, but their structures are similar to
oxoushinsunine (IX), as they both contained a, B-unsaturated ketonic moiety, which
is-an important group for the maintenance of high level cytotoxicity in sesquiter-
penoids®, - It is worthy to note that oxoushinsunine (IX) showed a significant tumor
inhibitory activity against human carcinoma of the nasopharynx reported recently
by David Warthen et al.C%.

EXPERIMENTAL

All melting points were measured by use of the Yanagimoto Micromelting Point
Apparatus and uncorrected.. The infrared spectra were recorded with Hitachi
Grating Infrared Spectrophotometer, model EPI-G2. The Ultraviolet spectra were
taken on the Hitachi Double Beam 124 Spectrophotometer. The nmr spectra were
obtained in scale with TMS as external reference, in deuterchloroform and triflu-
oroacetic acid. The mass spectrum was recorded on Hitachi model RMS—4 using a
direct inlet system at an ionization emergy at 70 eV. ’

Isolation of alkaloids:

As discribed in our previous report™® the isolation of the constituents from the
stem-xylem of Hernandia ovigera L. was firstly macerated with n-hexane, and then
extracted successively with hot ethanol. The ethanolic extract after acid-base
treatment was separated into alkali soluble and alkali insoluble bases. The alkali
insoluble base (15g.; was chromatographed on alumina column (4x28cm, Wako
active alumina, 300 mesh), and continuously. eluted with n-hexane, n-hexane-CHCI,
(1:1), CHCl,;, CHCl,-MeOH (20:1), CHCl;-MeOH (1:1) and MeOH. The n-hexane-
CHCl, (1:1) eluates yielded compound-(C) (30 mg), mp. 222-224° (EtOH). The CHCl,
and CHCl,-MeOH (20:1) eluates afforded compound-(D) (104 mg), mp. 287-290°
(CHCl,). The other fractions combined was rechromatographed on alumina column,
eluted with CHCI, to give a small amount of compound-(C) (20 mg), and CHCl,-MeOH *
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198:2) eluates to yield compound-{VI) (142 mg) mp. 241-244° (MeOH), 122-124° (ace-
tone, (polymorphism)). The mother liquid (5.5 g) after removal of hernovine (II} was
dissolved in a small amount of acetone and 382 hydrobromic acid was added until
acidic, cooled and stood overnight to give crystalline solid (1.42g.). Repeated
crystallization from ethanol afforded compound-{ VIII) hydrobromide, mp. 222-225°

(decomp.).
1, 2-methylenedioxy-7H-8, 9-dimethoxydibenzo [de, g] quinolin-7-one (III):

Pale yellowish needles, mp. 292-9224° (EtOH), Mass spectrum: M+ rﬁ/e 335
(C1oH1505N). Labat’s test: (+). It formed a cherry red precipitates in diluted
mineral acid. ir (CHCl;) cm™: 1660 (conjugated carbonyl). uv AEOH mu  (log e):
420 (4.16), 361 (4.17), 275 (4.41) and 225 (4.48), nmr (CDCl;) =: 6.12 (6H, s, 2><OCHS),.

369 (2H, s, jjj8>CH2), 271 (1H, s, C-3aromatic proton), 168, 285 (2H, AB-quartet

aromatic protons, J=38.0 Hz) and 1.07, 2.15 (2H, AB-quartet aromatic protons, J=5.5
Hz).
15 2-methylenedioxy-7H-10, 11-dimethoxy dibenzo [de, g] quinolin-7-one (V), Chro-
mium Trioxide-Pyridine compl'ex Oxidation of O, N-di_methylhernangerine (IV):
A solution of O, N-dimethylhernangerine (IV) 215mg (isolated from Lindera
oldhami) in pyridine 15 ml was treated with c_hromium trioxide 1.5g. in pyridine
9ml, stirred in the cold for 8 hrs and stood 40 hrs at room temperature. Ethanol
10 ml followed by 200ml of water was added and the solution was extracted
throughly with CHCls. The combined CHCl; extracts were dried over anhydrous
MgSO, and evaporated to leave a yellowish residue. Purification of this residue
was chromatographed on Si0,-column, and eluted with CHCl;-MeOH (50:2). The
residue from the eluates was crystallized from CHCIl,-MeOH (10:1) to give a golden
yellowish needles, V, 41 mg, mp. 9237-240°. Labat’s test: (+). It formed a red
solution in the mineral acid.ir ( KBr) cm-1: 1675 (conjugated carbonyl), 1590 (phenyl)
and 1020, 960 (methylenedioxy). uv ABOR mu (log €): 409 (4.14), 356 (4.17), 310sh
(3.76), 290 sh (3.99), 269 (4.32) and 254 (4.41). nmr (F;CCOOQH) =:- 6.28, 6.31 (6H, 2X

OCHs), 3.91 (2H, s, :O\CHZ), 289 (1H, s, aromatic proton), 1.92, 2.99 (2H, AB-
o/

‘quartet aromatic protons, J=9.0 Hz) and 1.78, 2.07 (2H, AB-quartet aromatic protons,
J=6.0 Hz). Comparison IIT with V of their tlc, mixed melting point and ir were

found distinctly different.

Hernandonine (VII):

Golden yellowish needles, mp. 287-290° (CHCl,). Labat’s test: (+). It formed
a red color in the mineral acid and its chloroform solution exhibited green fluoresc-
ence under UV radiation. ir (KBr) cm™1: 1650 (conjugated carbonyl), 1600 (phenyl),
uv AEOF mu (log ¢): 426 (4.32), 365 (4.36),266 (4.52) and 220 (4.58), nmr (F,CCOOH)

max
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r: 3.87, 4.07 (4H, 2X :8>CH2), 985 (1H, s, C-3 aromatic proton), 1.68, 2.00 (2H,

AB-quartet aromatic protons, J=6.0 Hz) and 1.95, 3.15 (2H, AB-quartet aromatic
protons, J=8.0 Hz). These above data of compound-(D) were likewise in accord
with published data of hernandonine (VII)@&®, '

QOvigerine (VI):

Pale yellowish rod-like crystal, mp. 122-124° (acetone), 241-244° (MeOH, poly-
morphism). Labat’s tests: (4). ir (CHCl;) cm™*: 1600 (phenyl), 1070, 960. (methy-
Jenedioxy). uv AECZ mu (log e): 312 (4.23), 278 (4.41), 269 (4.42) and 235 (4.42)

1t showed identical to ovigerine (VI) by direct comparison to tlc, mixed melting
point and ir with an authentic sample.

Hernangerine (VIII):

Free base was difficultly crystallized, its hydrobromide, mp. 222-225° (decomp.)
(EtOH). Labat’s test: (+), Gibbs reaction: (—). ir (CHCls): 3500 (—OH), 1600
(phenyl) and 1060, 950 (methylenedioxy). uv AEOT mu (log €): 308 (4.17), 271 (441)

and 227 (4.52). Comparison of their tlc, mixed melting point and ir with authentic
sample of hernangerine (VIII)-HBr were found identical.

SUMMARY

As in our previous report®, a significant cytotoxic principle, desoxypodophyl-
lotoxin (I) and hernovine (II) has been isolated from the stem-xylem of Hernandia
ovigera L. Further investigation led to isolate a new base, 1,2—'methy1enedioky—7H—8, 9-
dimethoxydibenzo [de, g1 quinolin-7-one (III), hernandonine -(VII), ovigerine (VI)
and hernangerine (VIII). The structure III of this new alkaloid, mp. 222-224°
(EtOH), CyoH,504N, was established by the spectroscopic and chemical correlation
with O, N-dimethylhernangerine (IV). III and VII are similar to oxoushinsunine
(IX), as they both contained a, B-unsaturated ketonic moiety, which is an ixﬁportant
group for the maintenance of high level cytotoxicity in sesquiterpenoids®. It is
worthy to note that oxoushinsunine (IX) shows a significant tumor ‘inhibitory
activity against human carcinoma of nasopharynx reported recently by David
et al.A®.
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