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Sauerstoffstrom, dessen hohes Reaktionsvermogen die
Oxydation des in geschlossenen Gefissen befindlichen,
getrockneten organischen Materials ohne nemnenswerte
Verkohlung bereits bei 100-150 °C ermoglicht. Hierdurch
werden Substanzverluste durch Verflichtigung oder
Reaktion mit dem Gefissmaterial weitgehend vermie-
den?b.

Die Asche wurde gewogen, ein- bis zweimal mit ge-
reinigter, verdiinnter HC] abgeraucht, schliesslich mit 1 »
HCl aufgenommen und mit H,O bidestilliert auf 10 ml
aufgefiillt. Aus diesen Losungen, die jeweils die Asche der
gesamten Probe enthielten, wurden aliquote Teile ent-
nommen und mit den oben beschriebenen Methoden,
unter Anwendung eines «Zugabeverfahrens mit rechneri-
scher Auswertungs (zur Ausschaltung von eventuellen
Storeinfliissen durch andere Elemente4) auf ihren Man-
gan- und Kupfergehalt untersucht. Pro Probe und Ele-
ment wurden jeweils 3 Parallelbestimmungen durchge-
fiilhrt. Die Analysenergebnisse sind in der Tabelle zu-
sammengefasst.

Setzt man die Summe der in der Trockensubstanz der
4 Fraktionen gefundenen ppm-Gehalte gleich 100, ergibt
sich fiir die Verteilung der beiden Elemente auf die 4 Frak-
tionen folgendes Bild (vgl. Tabelle): Kupfer ist zu 93,59,
in den Fraktionen IIT und I angereichert und zu etwa
gleichen Anteilen auf diese beiden Fraktionen verteilt.
Mangan verteilt sich {iberwiegend auf die Fraktion III
und auf den «Abfalls, wihrend auf Fraktion I nur ein
Anteil von 159, entfillt. Die «Cytoplasten» enthalten
einen vernachlissigbaren Anteil an den beiden Elemen-
ten.

Aus den Analysenergebnissen ldsst sich lediglich der
Schluss ziehen, dass Kupfer vornehmlich in den an

Chemical Examination of the Roots of Cissam-
pelos pareira Linn. Part V. Structure and
Stereochemistry of Hayatidin

The structures of hayatinin and hayatin, two of the
bis-benzyltetrahydroisoquinoline alkaloids isolated from
the roots of Cissampelos pareiva Linn. (Menispermaceae),
were discussed earlier’-2, In the present communication,
the structure and stereochemistry of another alkaloid —
hayatidin3, isolated from the same plant — are described.

Hayatidin, m.p. 179-180°; [a]p — 109° (pyridine);
Apay = 280 nm (log e = 3.07) (EtOH-H,0, 4:1); 4, = 287
nm (log £ = 2.97) (EtOH-N-NaQOH, 4:1); corresponded
to the molecular formula Cy,H,N,O4 (mol. weight = 608
by mass spectrometry). Its proton magnetic resonance
(p.m.r.) spectrum showed that it had 10 aromatic protons
including one at 7z 4.12 characteristic of a C-8 proton
highly shielded by the aromatic ring of a benzyl group?,
3 of OMe and 2 of NMe groups.

The mass spectrum of hayatidin showed abundant ions
at m/fe 312, 298, 296, 191, 190, 174, 162, 148 and 145.
There were small peaks at mfe 608 (M*), 593, 501, 487,
and a characteristic though much smaller peak at m/e
258.5 [((M — 91)/2)++]5,

Hayatidin was ethylated with triethylanilinium hy-
droxide. The ethyl ether which could not be crystallized
gave only a single spot on thin layer chromatography
(t.l.c.) (silica gel; system: benzene, ethyl acetate and
diethylamine, 7:2:1), showed abundant ions at m/e 326,
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Chloroplasten reicheren Fraktionen auftritt, wihrend
Mangan hauptsichlich in den an Chloroplasten drmeren
Fraktionen zu finden ist.

Um sichere Aussagen iiber die Verteilung der beiden
Elemente auf die einzelnen Zellfraktionen von V. oliforia
machen zu kénnen, diirfte eine grossere Anzahl weiterer
Untersuchungen in noch schirfer getrennten Fraktionen
erforderlich sein®,

Summary. Employing catalytic methods, the Mn- and
Cu-content was determined in different cell fractions
(chloroplasts, cytoplasts) of freeze-dried leaves of Valeria-
nella olitoria isolated with a new dry method by BEHRENS
et al.1. Cu was found essentially in the fractions with high
chloroplast content; Ma was found mainly in the fractions
with low chloroplast content.
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312 and 296 in the mass spectrum and had an IR-spec-
trum identical with that of the O-ethyl derivative of
(4+)-4""-O-methylcurine. It was therefore apparent that
hayatidin was a stereoisomer of (++)-4’/-O-methylcurine
isolated by HavNEs et al.® from Cissampelos pareiva Linn.
of Jamaican origin.

In order to study the stereochemistry at the 2 centres
in this alkaloid, hayatidin ethyl ether was subjected to
sodium and liquid ammonia reduction. The phenolic frag-
ment, which was laevorotatory, could not be obtained in
the crystalline form but had the same Rf on t.l.c. as N-
methylcoclaurine. Further, the IR-spectrum of 0,0'-
dimethyl methiodide of this compound, m.p. 131°, was
identical with that of an authentic sample of the meth-
iodide of I-0,0’, N-trimethylcoclaurine. This confirms
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the structure of the phenolic fragment as [-N-methyl-
coclaurine 0.

_ The non-phenclic fragment could also not be crystal-
lized; it was purified by chromatography on alumina
(neutral, activity 1), gave a single spot on t..c. on silica
gel and was dextrorotatory. Its p.m.r. spectrum was
ldentical with that of the corresponding non-phenolic
fragment obtained from hayatinin ethyl ether. The ab-
Sence of a signal at 7 6.40~6.50 indicated O-ethylation at
the 7-position. This assignment was supported by (1) deu-
teration studies with hayatidin, which showed that there
Were no protons ortho or para to the phenolic group, as
well as by (2) the mass spectrum, which showed intense
beaks at mje 220 and 206. The former corresponded to the
lon (IT) and the latter to (III) with a hydrogen transfer,

he peaks for the other ions were at m/e 192, 190, 111,
97 and 91; the molecular ion peak was absent,
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The methiodide of the non-phenolic fragment, m.p.
;80°, was identical with that of the corresponding meth-
1odide obtained from the non-phenolic fragment of haya-
tinin ethy] ether.

All this evidence led to the formulation of the non-
Phenolic fragment as d-1-p-methoxybenzyl-6-methoxy-7-
¢thoxy-2-methyl-tetrahydroisoquinoline (IV).

The assignment of the 2 fragments resulting from
$odium and liquid ammonia reduction of hayatidin ethyl
ether as (1) and (IV) respectively, clearly established the
Structure of hayatidin as (+ —)-4"-O-methylbebeerine
V). Using the serine convention and the sequence rule,

Anti-Arrhythmic Properties of 1,5-Dimorpho-
lino-3-(1-Naphthyl)-Pentane: DA 1686

During investigations performed in the field of naph-
thalene derivatives, it has been observed that 1,5-di-
morpholino-3-{1-naphthyl)-pentane possesses both in vitro
and in vivo anti-arrhythmic properties.

The structural formula of DA 1686 is as follows:

SN
# \) CH,—CH,—N O molecniar
CH/ \__/ weight 368,50
™~ / \
CH,—CHy—N, O
A—

D_A 1686 is a brown viscous oil, insoluble in water; the
dihydrochloride is a white crystalline compound, very
Soluble in water.
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(+)=L =8 and (—) =D = R, hayatidin then corre-
sponds to the (S, R) absolute configuration -8,
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Zusammenfassung. Das Alkaloid Hayatidin, aus Wurzeln
von Cissampelos paveivas Linn, isoliert, konnte nach Re-
duktion seines Athylithers und Identifikation der Frag-
mente durch die Darstellung passender Derivate mit
protonmagnetischer Resonanz und weiteren Methoden
als (+ —~)-4"-O-Methylbebeerine charakterisiert werden.
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‘When tested on isolated guinea-pig auricles at a con-
centration of 4-10-% DA 1686 reduces the tachycardic
effect of aconitine 1 - 10-7 and reduces the effect of the
increased frequency of electrical stimulation. In this lat-
ter test DA 1686 is 1.8 times more active than quinidine
and 9 times more active than procainamide.

DA 1686 at 29, concentration has a local anaesthetic
activity similar to that of quinidine but higher than that
of procainamide when tested in vivo in mice (tail-pinch
method adapted for testing local anaesthetics). The com-
pound has a considerable effect at 29, concentration
when tested on the cornea of guinea-pigs.

In dogs anaesthetized with morphine and pentobarbi-
tal, DA 1686 slowly infused at a dose of 20 mg/kg protects
the animals from death induced by a rapid i.v. adminis-
tration of adrenalin during inhalation of benzol.

DA 1686 protects rats from the arrhythmia induced by
aconitine (34 ug/kg, i.v.) and in guinea-pigs delays the



