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of Coronaridine

Abstract [ Extraction of the toots of Tebernaemoniand heyneana
Wall yielded the alkeleids coron voscangine, ibogamine,
19-oxocoronaridine. and the pseudoindoxyl ¢f voacangine. Coronari-
dine was demenstrated to prevent pregnancies in adult female rats

when administered crally.

ik

Keyphrases [| Tabernoemonrana heyieana Well—isolation and
characterization of alkaloids, antiferiility propsrties of coronari-
dine [ Alkaloids—isclation and identification from Tubernce-
montang heyneana, satifertility perties of coronaridine [ Anti-
fertility agents, potentiai—isolation. charscierization, and screening
of coronaridine from Tabernaemontana heyneaio [ Corona ridine—
isolation from Twberngemontana heyiearna, screened for antifertility
properties In

comsideral
in the =
same fa

The
1

from the methylene chioride extract by washing with aqueous base
gave, after evaperation of the solvent, a brown amorphous crude
material (Fraction A), which retained all of the antifertility activity
of ihe original extract. Chromatographic fractionation of a portion
of Eraction A on silica gel yielded the alkaloid coronaridine and a
closely associated alkaloid which was niot obtained pure.

Tha alkaloids in Fraction A were precipitated as their hydro-
chioride salts, and the free bases were regenerated to afford a tan
amorphous mixture of alkalcids (Fraction B). Sequential chroma-
toeraphy of Fraction B on silica gel, Grade I neutral alurnina, and
Grade 111 neutral alumina yielded additional coronaridine and the
cecond alkaloid, which was identified as voacangine (I111) by com-
parison with an authentic samplel.

The gyrup obtained from a methanol wash of ine Grade 1T
neuiral alumina column was separated further by partition chroma-
tosraphy on diatomaceous earth to give a chromatographicaily

-, noncrysialine alkaloid. This alkalcid, which appearsd on

it tograms of solutions of coronaridine that had
" ae idertical with the iodine-sodium bicar-
 conversion of ibogaine (IV)
f coronaridine. The appearance
and in the I& spectrum (6.06 )
2.1780y in the mass specirum,
3 molecular-ion paak
ic he 12-oxocoronariding
Conopharyngia joli]
wnd was characterized only
i valves.]




eluted were cormbined and subjected (o partition coromaiogran:
utilizing a less polar solvent system. One fraciion yielded a crys-
talline alkaloid which was identified as ibogantine {4

Although 19-oxocorcnaridine and the i eude
cangine may occur naturally, the susceptibility of the iboga alkaloids
to oxidation under mild conditions (10) suggests that these alkaloids
may be formed by the autoxidation of the parent alkaloid. Hooiele
and Pecher (5) suggested the possibility of & similar origiz for several
19-0x0 iboga alkaloids isolated from C. Jjollyaia, The possibility of
the pseudoindoxyl derivatives isolated from T. rupicola being arti-
facts was suggested by Niemann and Kessel {11}.

EXPERIMENTAL?

Extraction Procedure—Dried ground roots of 7. heypneas Walls
(7.5 kg.) were extracted by percolation for 18 hr. with 67.5 L
of 5% 3A ethanol, The percolate was evaporated under reduced
pressure at 25°, and the residue was stirred for 18 br. with 3.3 Loof
107 aqgueous acetic acid. The suspension was fAlterad and the filter
cake was washed with 109 acetic acid. The combined extract and
wash was extracted three times with i-L portions of methylens
chloride. The combired extracts were washed two times with 250-
ml. portions of ! N sodium hydroxide and then the methylene
chloride layer was dried (magnesium sulfate]. Evaporation of the
solution in vacuo vielded 26.4 g. of a brown frothy residue {Frac-
tion A

A 5.0-g. sample of Fraction A was dissolved in 100 ml of ether.
A solution of dry hydrogen chioride in ether was added, and the
pale-yellow precipitate which formed was removed by filtration.
The precipitate was disiributed between chloroform and 1 N sodium
hydroxide, and the chloroform layer was dried (magnesivm sulfate)
and evaporated in vacio to give 3.4 g. of a tan amorphous residue
(Fraction B).

Tsolation of Coronasidine (I) and Yoacangine (11F)- —Fraction A
(2 g.) was chromatographed on a silica gel column (200 ¢.) by de-
veloping with 1 L of benzene, foliowed by 200-ml. portions of
benzene coniaining 3, 16, 20, and 40 %, chloroform. When a vellow

2 pelting points are uncorrceted. IR spectra were deferinined on a
Perkin-Elmer model 21 recording spectrophotoimeter. UV absorption
specira were determined on a model 11 MS Cavey recording speclro-
photometer, Mass spectia were abtained on g AET MS S mass speciront
eter, Proton magnetic resonance (PME) spoclra were determined on a
Varian A 60 spectrometer., Davison silicu gel (60-200 mesh) and Woelm
neutral alumina were used as indicated. Partition chromatography was
performed on Johns Mansville diatomaccous earth using a heptanc—
ethyl acetate-methanol-water (30:20:17:4) mixture unless otherwise
specified.

i Collected and shipped through the courtesy of £. N, Correla, Goa,
India; a voucher specimen is deposited in ihe RBotanical Collection of
Lederle Laboratories, A Division of American Cyanamid Company,
Bearl River, NY 10965
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shed with chioro L and methanol. The residue (243
it lion O} from the was! e veservad Tor further purification,
Evaporation of the first cut yiclded an add al 425 mg. of core-
naridine, whereas the residue from the third cut yielded 122 mg. of
yoacangine (1), obtained as a pale ellow syrup, The mass spec-
irue of this syrup was identical with that of 2n authentic sample of
11Tt The PME (13), IR (i4), and UY speclra {14} were in accord
with published data.

Teolation of 19.Oxocorenaridine (Vi —Fraction C (245 mg.) was
subjected to partition chromatography, and ihe eifluent was moni-
tored at 285 nm. 19-Oxocoronaridine (V1) (23 mg.) was obtained
in the fourth holdback volume as a pale-yellow syrup, WSO 993
(28,5003, 276 (sh) (6500), 284 (7110), =nd 292 (6000) nm.; pche,
5.81, 6.06, 6.92, 8.00, 8.85, and 13,51 p; PMR (CCl): 4 8.20
{5, 14, exchangeable NEj, 7.15 (v, 41, substituted aromatic), 4.51

.,

185, CHaCHy);
1780 (CaHuMa0,, cale

1

(s, 14, . COWCHy), and 0.97 (1
P

Eass specliun,

352.1786).

idine (VI)—
YA dissolved in 2
ap containing 300 mg. of sodium
g, (1.4 mmokes) of ioding in 10 mb.
ise und, after an additional 30
min, at 259, the reaction was cooled i an ice bath and 10 ml of
water and 20 ml. of methyiens chioride were added. The layers were
separated and the agueous phase was washed with 10 ml of meth-
ylene chloride. The combined methylens chloride solutions were
washed consecutively with 20 mi, of 3% sodium thiosuifate, 2 N
subfuric acid, and water. After drying {magnesium sutfate), the
solution was evaporated io give 240 g, of & pale-yetiow syrup,
which was chrometographed on a silica o1 column® using ethyl
acetaie for development; 0.75-ml cuis were collzciad, Coronari-
dine (27 mg.) was recovered by svaporaton of culs 28, and 18-
exocoronaridine (86 ma.) was obtained after evaporation of cuts
15-30, This reaterial was found o be identical with the 19-nxocor-
onaridine isolated from 7. heyneana by comparisons of iR and mass

CToronaridine hydroch {2
mi. of 30% aqueous telrahyc
bicarbonate, A solution of 360
ol tetrahydrofuran was added

nutue - Fracion B
ion of Fraction A, was chro-
tion with 3 1.

matographed on 400
of benzens loroform-et st {4:1) wash ¥ d a Traction
(2 1.) which, upon evaporation, gave 69 g of o yellow syrup. Parti-
tion chromatography of 6.0 g. of this syrup yielded a yeilow syrup
(Fraction ) from the first two holdback volumes and 353 g, ofa

namen
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Table II—FEstrogenic Effect in Immature Female Rats

. O LS B

Uterine
Weight Rartio

Dose, (Treated/

Compound meg./ratfday K 3 Control)
Estrone .37 0.92
1.1 1.67
3.3 2.36
10.4 2.71
Corcnaridine 12 0.88
hydrochloride 37 1.00
it 1.35
333 1.85
1000 2.09

i S T R ST

EDee in antifertitity assay.

a Approximaie

vellow syrup (Fraction E) from the fourth holdback volume. Final
purification of Fraction b was effected by chromatography on 15
o, of silica gel and eluting with ethyl acetate, followed by preparative
TLC on silica gel plates® using ethyl acetate for development. A
bright-yellow band {8, 0.7) was cluted with methanol. and the solu-
iion was evaporated /i vacuo 1o yield 175 mg. of a yellow froth. Two
crystallizations from methanol zave 20 mg. of VIII as yellow-green
fuorescent needles, m.p, 201-203° {ht. (6) m.p. 205-208°1; PMR
(COCL): 3 3.77 (s, 3 H, OCH,) and 3.55(s, 5 H, CO.CH:). The
mass, IR, and UV specira were in accord with published data (6).
Tsolation of Ihogmmine (VIl—Fraction D was fractionated by
partition chromaiogiaphy using a Z-raethoxyethanol-heptane sys-
tem. Evaporation in cacko of the {hird holdback volume and ¢rys-
tallization of the residue from ethanol yielded colorless crystals of
VI, m.p. 160-161° fiit. (7) m.p. 162-163°%; [ —31.3° (& L1,
CHCL) [t (73 fafs —26.4° (CHCIL ‘The IR (3) and mass {®
spectra were in agreement with published data.

PHARMACOLUGY

Coronaridine was tested previousiy in a variety of pharmaco-
logical systems (12). Although a relatively broad spectrum of bio-
logical activity was reported, no antifertility properties were de-
scribed. In the present study, the oral administration of coronaridine
hydrochloride to adult female rats at tevels of 5 me./ke./day or
above prevenled pregnancies. Yoacangine, assayed by the same
procedure, did not prevent pregnancies.

Graded doses of coronaridine hydrochioride were administered
orally once daily for 10 days to adult female rats (225-250 g.), which
were maintained on a standard diet of laboratory rai pellets and
water ad libituns. The dose was composed of propylene glycol and an
appropriate amount of coronaridine tydrochioride, so that ihe
desired dose v rnistered inoa 0.25-mlL volume. Control rais
were given or inid. From the ist
day of wreatrs s, Four
days afie i
implaniation s
Under ihese cor
groups vi :
EDyue of estrer

The reauit

In the uterotropic assay, which measured estrogenic activity,
immature female rats (50-60 g.) received single daily oral doses in
0.25 ml. of propylene glycol for 3 days, The uteri were removed and
weighed 24 hr. after the last dose. A minimum of five rats was tested
at each dose level and, here zlso, estrone was used as reference
standard. The average uterine weights of estrone- or test compound-
treated rats were divided by the average uterine weight of simwul-
taneously performed vehicle controls to estimate the degree of uterine
hypertrophy. Thus, for example, a ratio of 1.25 indicated a 25 97 in-
crease in ulerine weight above control values. The results of this
assay are suminarized in Table IL The data indicated that corona-
ridine was weakly estrogenic in that it was only about 3 3 1074 times
as potent as estrong in eliciting uterine growth, Nevertheless, doses
approximately one-third the minimally effective antifertility dose
produced a 35% increase in uterine weight, and the antifertility
EDyue was associated with an §5% increase. Therefore, the con-
tracepiive action of coronaridine was ostensibly related to its in-
herent estrogenicity since the two effects were apparently insepa-
rabie.
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