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When reduced with zinc and hydrochloric acid,
nandazurine (I} afforded colorless needles, mp 150 ~153°,
C1oH,,0,N, which was proved to be completely identical
with an authentic sample of dl-domesticine (IIT)® by IR
(CHCl;), NMR (CDCl;) and TLC-comparisons. There-
fore, it is proved that the hexahydronandazurine has
structure II, and consequently nandazurine must have
structure I.
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Alkaloids of Cranberries

Alkaloids separated up to date from cranberries are

derivatives of two major chemical families, these being -

the indolic — cannagunine series — and the azatricyclic —
cannivonine series — families—4. All the alkaloids, each
having a N-methyl function, probably participate as
active ingredients in the physiologically active extracts
of this plant. The study of 2 basic products isolated from
cranberry extracts is now reported (Formulae).

Results and discussion. The identification of the first
alkaloid — Cannagunine B (1) was relatively easy because
of the similarity in structure with the known product?,
the only difference being the carbomethoxy group « to the
N3p atom. The NMR-spectra (Varian A-60, CDCl;, TMS,
é, ppm) of Cannagunine! and Harmene type alkaloids®
give the following results: N-CH, proton signal at 2.7 ppm,
COOCH, proton signal at 3.6 ppm, 4 aromatic protons’
signal at 2.2-2.6 ppm. The IR-spectrum showed an o,
p-unsaturated, 7 membered, lactone ring system at
1718 cm1.

The first problem was determining the posision of
substitution by the COOCH; group. The particular
N-CH-COOCH,; proton, its signal appearing at 3.70 ppm,
having a common coupling constant with the protons of
the tryptophane part of the skeleton®, permitted the
localisation of the carbomethoxy group in the indicated
position. The exact mass measurement of the molecular
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Since it has been known ¢ # that 7-oxo-dibenzo[de, g]qui-
noline derivatives possessing a phenol group on C-1 or
C-11 exhibit green color when they can assume a zwitter-
ionic structure, the foregoing observations suggest that
nandazurine possesses a mesomeric and zwitterionic
structure (Ia) «» (Ib).

Zusammenfassung. Strukturaufklarung desgriinen Farb-
stoffs Nandazurin, aus Rinden von Nandina dowmestica
Thumb. extrahiert. Chemische Reaktion und Spektren
weisen auf eine Zwitterstruktur hin (Formel Ia < Ib).
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weight peak gives 380.1740, which corresponds to
CyyH,,N,0,. The base peak at 379 (M+—1) corersponds toa
loss of hydrogen and an intense M+-15 fragment confirms
our suppositions. The structure of the E ring is supported
by two fragments, at Mt-44 and M*+-70 (-CO,, —-C,H,).
Details of the fragmentation process were previously
discussed 1.

The structure of the second alkaloid-Cannagunine C (2),
exact mass measurement—398.1847—(C,,H,,N,O;), was
established through spectral analysis and basic hydro-
lysis of 1. The possibility that 2 was formed during the
isolation of 1 is improbable because the hydrolysis condi-
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tions are not present during the isolation process. It is
possible however that both alkaloids exist as components,
joined through the ~COOR linkage, of larger molecules
and that the isolated alkaloids are the result of the
breakage of such links by methaonlysis.

The NMR-spectrum of 2 gave the following results:
N-CH, proton signal at 2.7 ppm, -CH,O~ proton signal at
4.45 ppm, -COOCH,; proton signal at 3.5 ppm, olefinic
proton signals at 5.4 ppm and 5.9 ppm, and 3 « to N
protons signal at 2.2-2.6 ppm. The base peak in the mass
spectrum of 2 was similar to that of the previous alkaloid,
that is the M*-1 fragment. Important (> 609%,) peaks
occurred for the M+-15, M+—44, and m/e 31 fragments. This
last fragment is the *CH, = OH ion, thus confirming the
presence of a primary alcohol function (IR-absorption at
3,510 cm~1). Here also we observed carbonyl absorption,
for the ester group (1,745 cm~1). and for the o, f-unsaturated
acid group (1,710 cm ).

The structure and configuration of this alkaloid was
further studied by NaH (in THF) condensation?. 2
products formed from the condensation are traces of
decarboxylation product 3 (terminal C=CH,, NMR-
signal 4.20 ppm) and the compound 4. This latter product
was identified as being a Dieckmann type condensation
product, formed between the +C-COOCH, and COOH
groups of a conjugated system. The formation of the
keto-ester 4 is characterized by the disappearance of the
N-CH-COOR and COOH proton signals in the NMR-
spectrum of 2.

The spectrum of4 is similar to that of 2 with the excep-
tion of the D-ring allylic proton signals, which are shifted
0.5 ppm downfield.
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The formation of 4 shows that the C- and D-ring
junction must be cis (H, f-axial). The position of the
COOCH; group, originally unknown, is shown to be
p-equatorial, the « — axial position causing a 1, 3-diaxial
interaction. This is necessary to make the cyclisation
casier. The c¢is configuration of the double bond was
determined by the olefinic proton coupling constant
(6.5 Hz). The CH,OH and C=C-COOH groups are trans-
diequatorial and CH,OH group is g-equatorial to avoid a
1, 3-diaxial interaction, present if the CH,OH group is
o-axial®.

Résumé. Une étude a l'aide de spectroscopie de masse
et de spectroscopie r.m.n., ainsi que de dégradations, a
permi I'identification de la structure de quelques bases
isolées de feunilles de canneberges et leur classification
parmi les alkaloids de la famille indolique.
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Solid-Phase Synthesis of Lysine Vasopressin Analogs: [1-3-~Mercaptopropionic Acid, 8- Lysine]-Va-
sopression and [1-j3-Mercaptopropionic Acid, 8-(e-N-p-Toluenesulfonyl)-Lysine]-Vasopressin-2

The syntheses according to the general solid-phase
procedure of MERRIFIELD?® of [1-f-mercaptopropionic
acid, 8-lysine]-vasopressin ([fSP,', Lys?]-Vpn) and
[1-f-mercaptopropionic acid, 8-(e-N-p-toluenesulfonyl)-
lysine]-vasopressin ([fSP 1, TosLys®]-Vpn) are described
(Figure). These peptides are analogs of the antidiuretic
hormone lysine vasopressin([Lys®]-Vpn) in which the
potential centers for cationic charges have been progres-
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Aminoacid sequence of lysine vasopressin [Y = NH,; Z =
—-(CH,),~NH,], deamino-lysine vasopressin [Y = H; Z =
—(CH,),~NH,], and deamino-8-tosyllysine vasopressin [Y =
H; Z = —(CHy),~NH-50,-C;H,~CH, (p)]; numbers indicate
sequence positions of individual residues.

sively reduced. The conformational changes evoked by
these stepwise modifications have been studied by
proton magnetic resonance spectroscopy? and have been
related to the proposed conformation of [Lys®]-Vpn5.

In detail the syntheses of the protected octapeptide
derivatives of [SP,!, Lys®]-Vpn and [fSP,?, TosLys?]-
Vpn followed our earlier synthesis of arginine vasopressin
[Arg®]-Vpn® and of radioactively-labelled oxytocin,
[Lys®]-Vpn and [Arg®]-Vpn?. The tert. butyloxycarbonyl-
glycine-resin {0.49 mmole of Gly per g of copolystyrene-29%,
divinylbenzene resin as determined by Volhard titration?)
was deprotected and elongated stepwise with the appro-
priate protected amino acid active esters to yield the
protected nonapeptide attached to the resin. Ammono-
lysis of this material, carried out as detailed by BAXTER
et al.8, gave 0.5 g of crude S-benzyl-f-mercaptopropionyl-
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