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SOME APPLICATIONS OF THE 13C NMR IN THE FIELD
OF BETERQARQMATIC COMPOUNDS

José Elguero

Laboratoire de Chimie Moléculaire, Université d'Aix-Morseille
1, rae Henri Peincaré, 13397 Morseiile Cédex 4, France.

The aim of this conference will be 1o review the work dene by
our research group, between 1974 and 1978, on B3¢ nmr stu-
dies of hetercaromotic compourds {references 1—24), Qur re-
search hos been mainly concerned with five-membered rings
together with their benzoderivatives but some results have also
been gblained in the case of pyridines (Toble 1),

First the assignment methods will be described, though they
not differ from those already employed by others avthors; an
important port of this talk will be devoted to them. At present
13C ame spectroscopy is such that it s important 1o attribute,
without ambiguity, the carbons of o large aumber of hetero-
cycles, in order to systematize the results. The methods we used
are the following ones:

— Replacement of an hydrogen atem by o substituent which

does not disturb as a deterium, or disturbs a little such a chle-

rine atom, or disturbs much as a nitro greup does.

— Interpratation of the TH-13C coupling constants through one
or several bends.

— Effects induced by the LSR.

— Selective decoupling experiments.

The ottribution being done, we have to our disposal a colfec-

tion of chemicai shifts (6*3C) and coupling constants (J1H-13C),

The chemical shifts will be discused as a function of:

a) A topological model which takes in account only the number

and positien of nitrogen atoms.

b) The total chorge qr4o calculated by the CNDO methods.

In the substituents on a given heterocyclic nucleus vary, the

chemical shifts of all the carbens ore modified. These shifis

induced by ¢ substitueat (515) depend on its position end na-

ture, Attempts of correlotions with one or several parameters

(p2m.1,°8,F,RQ) have been made with more or less success.

The junction of & benzenic ring, annelation, hos been analysed

as ¢ speciol cose of substituent effect.

The interest of 13C nmr spectrescopy in the determination -of
position isomerism of N-substituted azoles will be peinted out.
But the difficulties invelved in its use to mesure the equitibrium
constants concerning the qrideimine = tetrazole isomerism
will also be discussed.

The ennulor tautemerism of azeles con be studied by 13C nmr
spectroscopy in two ways. The first one consists of un interpola-
tion of the average chemicol shift with those of N-methyloted
fixed compounds. The limitation of this method will be discussed
and a general conclusion will be tentatively drawn. In the se-
cond way the protonic exchange is slowed enough so that both
toutomers ¢an be observed. Concerning this second method,
the kinetic ospects of prototropy will be discussed as well os
the influence of substituents, concentration and solvent. The
study of the coupling occuring between carbons and the tauto-
meric. proton bonded to nitrogen is pariiculerly interesting.

The cases in which 13C nmr can be used to determine the pro-
tonation site of a heterocycle polybese will be discuss, As a
preliminary, it is necessery to understond the complex effects
induced by quateraization.

At last the conformational information which can be deduced
frem 13C amr experiments wilt be examined: in the cose of sy-
stems reloted to biphenyle {N-arylazoles, C-pyridylazoles, C-aryl-
pyridines and bipyridines) the results ore very interesting but
disappointing in that of azolides.

in conclusion the contribution of 1H, 13C and 15N resonance
spectroscopy 16 heterocyclic chemistry will be compared, pein:
ting out their advanioges, disedvantoges and their comple-
mentary character.
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LACTONES AS BUILDING 8LOCKS FOR THE SYNTHESIS
OF ALKALOID LIKE HETERQCYCLES

Felix Zymalkowski®, Werner Meise,

Pharmozeutisches Institut der Universitdt, Bonn

By reaction of ybutyro- or S-volerolactones with homevera-
trylaming «-hydroxyalkyl carboxamides 1 are obtoined, which
are cyclized by phosphorus oxychleride to give 1- (m-chloro-
alkyl)-3,4-dihydroxyquinolines 2. Immediate treatment of the
not isoloted rough product with sodium borshydride affords
benzoguinelfzines {3} or benzoindolizines respectively in very
good yields, for example:
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This simple two step synthesis can be used with good success
for the preparation of quinclizidine alkaloids of the types 4, 5
and 6:
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Replucmg tryptamine by benzofuranyl or thionaphthyl ethyl-
amines as starting material allows the preporation of oxa or
thic onalogous of the yohimbine ring system. These compounds
are significant in respect to their biological effects.

Some investigations about scope and limitation of this synthe-
tic pathway are discussed. Using the lagtone like phthalolde-
hydic acid ¥ the Bischler- Nuplerulsky ring closure is displaced
by the Pictet-Spengler reaction. For example by the influence of
thisnaphthyl ethylamine 7 is converted to the thisnaphthylbenzo.
indolizone 8, the Pictet-Spengler reaction being combined with
an intramolecuiar N-acylation:
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