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of a unified theory of aging at the molecular level
bearing on a group of diverse processes involved in
secondary aging seems highly improbable.

The distinction between primary and secondary
aging is believed to be fruitful both in experimental
design and in theoretical explorations of the problem
of aging 7.

Zusammenfassung. Der Begriff des primiren Alterns
wird neu eingefithrt und gegen den des sekundiren
Alterns abgegrenzt. Wesentliches Kennzeichen des
primiren Alterns ist eine fortschreitende Abnahme der
Stoffwechselkapazitit. Experimente belegen die Ab-
nahme der Photosyntheserate, der Atmungsaktivitit,
der allgemeinen Biosyntheseaktivitit und der An-
hiufung verschiedener Substanzen im Verlauf der
Zellentwicklung. Die unmittelbare Ursache des pri-
miren Alterns sind Verschiebungen im Zusammenspiel
der Enzymsysteme. Mit dem Altern der Zelle nimmt
allgemein die anabolische Aktivitit ab, wihrend die
katabolische Aktivitit zunimmt. Im Zeitpunkt der
Zellteilung werden diese Verdnderungen riickliufig
und die Zelle erhilt wieder ihre urspriingliche Stoff-
wechselintensitit. In reiner Form tritt das primére
Altern bei sich nicht differenzierenden Zellen auf, so
z.B. bei Mikroorganismen.
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Bei Zellen mit Differenzierungsvermégen wird das
primire Altern von sekundidrem Altern zunichst be-
gleitet und dann vielleicht iiberlagert, was fiir Gewebe
der vielzelligen Organismen typisch ist. Die Kenn-
zeichen des sekundiren Alterns sind komplex und
kénnen bei verschiedenen Organismen und auch bei
verschiedenen Geweben desselben Organismus vonein-
ander ausgesprochen abweichen. Vieles, was iiber das
Altern vielzelliger Organismen bekannt ist, beruht im
Grunde auf dem Phinomen einer «Ubervdlkerungn.
Daraus resultieren: Konkurrenz, Untererndhrung und
Schadigung der Zellen. Obgleich das sekundire Altern
auf endogen gesteuerten Eigenschaften der Zellen be-
ruhen diirfte, ist die Situation im vielzelligen Organis-
mus so komplex, dass sich dies schwer beweisen l4sst.
Bei der Untersuchung des Alterns vielzelliger Organis-
men erweist sich der Begriff des primiren Alterns be-
sonders insofern als niitzlich, als er zur folgenden Regel
fithrt: Jedes sekundire Altern setzt ein priméres Altern
voraus oder wird von einem solchen begleitet, jeden-
falls aber von ihm beeinflusst.
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The Structure of Fugapavine

The alkaloid fugapavine was discovered by Yunusov,
MNATSAKANYAN and AKRAMOV! in various parts of the
plant Papaver fugax Poir. collected in the Armenian
S.S.R. It was shown to have the formula C(H,,0;N with
a methylenedioxy group and a tertiary nitrogen to which
is attached a methyl group. The remaining oxygen atom
was in a carbonyl group since the alkaloid gave a semi-
carbazone and an IR-absorption peak at 1675 cm~1; the
position of the latter also indicated that the carbonyl was
conjugated with a double bond? Hydrogenation with
platinum black showed two double bonds to be present,
and the hexahydro product had alcohol properties?,

Fugapavine was shown, moreover, to be isomerized
with mineral acid to a phenolic compound, isofugapavine
(I, R=H), which on methylation with diazomethane gave
the dextro isomer of the known aporphine alkaloid
laureline? (I, R=Me). Furthermore, fugapavine could be
reduced with lithium aluminium hydride to an alcohol
which could be dehydrated to isoroemerine? (I}, evi-
dently a dimorphic form of roemerine?, and on the basis
of this evidence the structure (III} was put forward for
fugapavine?,

1 S, Yu. Yunusov, V. A, Mratsakanvan, and S, T. Axramov,
Doklady Acad. Nauk UzSSR No. 8, 43 (1961).
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Nauk UzSSR No, 12, 86 (1961).
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This evidence is capable of interpretation in terms of a
cyclohexadienone structure for fugapavine (IV) similar
to that put forward by BerNAUER? for pronuciferine
(v, R=Me) from Nelumbo nucifera Gaertn., and by
Barron, Kirevy, HavNEs, and STUuarT®¢ for crotonosine
(V. R=H) and for Base A (pronuciferine) from Croton
linearis Jacq. These latter alkaloids also show IR-peaks
In .the carbonyl region similar to fugapavine®4; pronuci-
ferin is reduced by sodium borohydride to an alcohol (VI)
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The Structures of Five New Aspidosperma
Alkaloids Related to Uleine!

Uleine (I), first isolated by Scumutz et al.? from
Aspidosperma ulei Mgf., is one of the most interesting
indole alkaloids, since its skeleton3 is devoid of the almost
Ubiquitous tryptamine bridge. In connection with our
extensive survey? of the alkaloids of the genus Aspido-
Sperma, we have become interested® in the chemistry of
uleine as well as in uncovering ‘missing links’ in its bio-
8enesis. In the present note we describe briefly the consti-
tution of five new alkaloids related to uleine, which we
have isolated from the (cork-covered) bark of Aspido-
Sperma dasycarpon A. DC.S.

Aside from the known alkaloids (+)-guatambuine?, N-
Methyltetrahydroellipticine %8 and uleine (I)%3 we have
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which on dehydration gives the aporphine alkaloid
nuciferin® (VII), while both pronuciferine and crotonosine
on treatment with methanolic hydrochloric acid are
isomerized to aporphines? which presumably have struc-
tures (VIII, R=H) and (VIII, R=Me) respectively. On
this basis, fugapavine is (IV), and its conversion to iso-
fugapavine (I, R=H), laureline (I, R=Me) and iso-
roemerine (II) takes place as shown.

The cyclodienone type of structure in (IV) and (V) was
first suggested by BarToN and COHEN® as a hypothetical
intermediate in the biosynthesis of aporphines from
benzylisoquinoline alkaloids.

Zusammenfassung. Fugapavin, das Alkaloid von Pa-
paver fugax aus Sowjetasien besitzt nach publizierten
Eigenschaften und Reaktionen die pronuciferinartige
Cyclohexadienonstruktur (IV) anstatt die ihm zugeschrie-
bene Struktur (III).

I. R. C. Bick

Chemistry Department, University of Tasmania,
Hobart (Australia), February 25, 1964.
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now isolated and identified the following new alkaloids:
des-N-methyluleine (II), dasycarpidone (III), des-N-
methyldasycarpidone (IV), dasycarpidol (V) and 1,13-
dihydro-13-hydroxyuleine (VI). In all instances, the new
alkaloids were characterized by ultraviolet, infrared,
NMR and mass spectral measurements, the latter being
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