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RESUMO

Enecarbamatos e enamidas endociclicas sdo versateis substancias para a sintese de biciclos e
heterociclos contendo nitrogénio, que apresentam importantes atividades biologicas. Embora
conhecidos um grande numero de reagdes de cicloadi¢do 1,3-dipolar, de 6xidos de nitrila
com substancias que possuem ligagdes duplas, a utilizacdo de enecarbamatos e enamidas
endociclicas como dipolardfilos, ¢ até o presente trabalho desconhecida. Em vista do fato, de
que enecarbamatos e enamidas endociclicas possuem uma ligagdo dupla, estrategicamente
localizada, vizinha a um atomo de nitrogénio, eles poderiam ser utilizados como material de
partida na obtencdo de novos nucleos isoxazolinicos biciclos, através de reagdes de
cicloadicdo 1,3-dipolar. Neste trabalho, nos descrevemos as reacdes de cicloadicdo 1,3-
dipolar de enecarbamatos e enamidas endociclicas de 6 membros, assim como a sua aplicagao
na obtencdo de derivados isoxazolinicos Dbiciclicos, com potenciais atividades
antiinflamatérias. Enecarbamatos e enamidas endociclicas de 6 membros foram preparados a
partir da N-acilagdo do mondmero 1-piperideina 55, que por sua vez, ¢ obtido pela
destrimerizacdo de seu respectivo trimero 51 (50%). Varias enamidas foram preparadas,
variando o grupo substituinte no anel aromatico do grupamento benzoila, em posi¢des meta e
para: NO,, t-Bu, OMe e F (50-90%). Reagdes de Cicloadi¢do 1,3-dipolar de enecarbamatos e
enamidas com o N-6xido de nitrila CEFNO, para obten¢do dos novos nucleos izoxasolinicos
piperidinicos, foram desenvolvidas neste trabalho. A reagdo de cicloadi¢ao [3+2] envolve
espécies dipolares (1,3-dipolos) com alquenos ou alquinos (dipolaréfilos), produzindo anéis
de 5 membros. As altas estereo e regeosseletividade apresentadas neste trabalho, foram
explicadas e confirmadas pela teoria de orbitais de fronteira. As novas isoxazolinas biciclicas
piperidinicas obtidas 62, 63 e 64 (30 — 55%) foram caracterizadas por métodos
espectrométricos (RMN 13C 'H, IVFT ¢ MASSAS de alta resolu¢io). As isoxazolinas
biciclicas 61, obtidas a partir do enecarbamato N-(benziloxicarbonil)-2-pirrolina 54, foram
submetidas a reagdes de hidrogenolise e subseqiiente N-benzoilagdo, para a obtencdo das
isoxazolinas  N-(benzoil)pirrolidinas  biciclicas. Posteriormente, os novos nucleos
isoxazolinicos foram submetidos a reagdes de amondlise da fungdo éster, com hidroxido de
amonia, para obtencdo da fun¢do amida, fundamental para a atividade antiinflamatéria
desejada. Todas as substancias foram submetidas a testes de avaliagdo da atividade
antimicrobiana, enquanto que as amidas N-(Benzoil)-isoxazolinas 65 também foram
submetidas a avaliacdo da toxicidade aguda e atividade antiinflamatéria. As N-(Benzoil)
enamidas endociclicas 58 apresentaram atividade antifungica pronunciada contra Candida sp,
apresentando halos de inibicdo de 20 mm para a N-(4-t-butil-benzoil)-2-piperideina 58e, nos
testes de Bauer & Kirb. As outras enamidas apresentaram halos de inibi¢cao entre 12 - 20 mm
para outras espécies de fungos, como Aspergillus niger e Fusarium moniliforme. Os testes
preliminares de toxicidade aguda revelaram substiancias com alta toxicidade para doses de
1000 mg/Kg, sendo observados efeitos estimulantes e depressores sobre o Sistema Nervoso
Central (SNC). A partir das observagdes feitas, efeitos como sonoléncia, presentes em todas
as doses testadas, sugerem uma possivel atividade analgésica. Quanto a atividade
antiinflamatodria, realizada pelo método de edema de pata induzido pela carragenina, as
amidas apresentaram excelentes resultados, atingindo um méaximo de inibi¢do de 69% para a
amida 4-nitro-benzoilada 65a, contra 63% da Indometacina (padrao). A obtengdo dos novos
nucleos isoxazolinicos piperidinicos, através da reacdo de cicloadicdo 1,3-dipolar de
enecarbamatos e enamidas com N-6xido de nitrila, demonstra o grande potencial e



versatilidade sintética da metodologia desenvolvida, na obtengdo dos heterociclos com
importantes atividades biologicas.

ABSTRACT

Endocyclic enecarbamates and enamides are versatile building blocks for the synthesis of
bicyclic ring compounds and nitrogen-containing heterocycles of biological significance.
Although a large number of 1,3-dipolar cycloadditions of nitrile oxide with compounds
containing a double bond are know, the use of endocyclic enecarbamates and enamides, as
dipolarofiles, is, until the present work, unexplored. In view of the fact that endocyclic
enecarbamates and enamides possess a strategically placed double bond next to a nitrogen
atom, a deactivated enamine group, they can be used as starting materials in the synthesis of
new bicyclic 2-isoxazolines nuclei, by 1,3-dipolar cycloaddition. In this work, we describe the
1,3-dipolar cycloaddition reactions of 6-membered endocyclic enecarbamates and enamides,
as well as, the obtention of bicyclical isoxazoline derivatives, with potential antiinflammatory
activities. 6-Membered endocyclic enecarbamates and enamides 56, 57 ¢ 58 had been
prepared from the N-acylation of the 1-piperideine monomer, that is gotten from the
detrimerization of its respective trimer 51 (50%). Some enamides had been prepared, varying
the substituting group in the benzoyl aromatic ring, in meta and para positions: NO,, #-Bu,
OMe e F (50-90%).1,3-dipolar cycloaddition reactions of 6-membered endocyclic enamides
and enecarbamates with nitrile oxide, CEFNO, for obtention of the new piperidine isoxazoline
nuclei, had been developed in this work. The [ 3+2 ] cycloaddition reaction involves dipolar
species (1,3-dipole) with alkenes and alkynes (dipolarofiles), producing 5-membered rings.
According to frontier orbital molecular theory, the 1,3-dipolar cycloaddition reaction is a
pericyclic reaction, when it occurs by a concerted mechanism. High stereo and
regioselectivities presented in this work, had been explained and confirmed for the frontier
orbital molecular theory. The obtained new piperidine bicyclic isoxazolines 62, 63 ¢ 64 (30-
55%) had been characterized by espectrometrics methods (‘H RMN, *C RMN, IVFT and
HRMS). Later, the new N-(benzoyl) bicyclic isoxazolines nuclei had been submitted to the
ammonolysis reactions of the ester function, for the obtention of the amide function, that is
pivotal for the desired antiinflammatory activity. All prepared compounds had been submitted
to the tests of evaluation of the antimicrobial activity, while that the N-(benzoyl)-isoxazoline
amides 65 also had been submitted to the evaluation of the acute toxicity and
antiinflammatory activity. The endocyclic N-(benzoyl)-enamides 58 had presented sharp
antifungal activity against Candida sp., presenting, in the Bauer & Kirb tests, inhibition halos
of 20 mm for the N-(4-z-butylbenzoyl)-2-piperideine S58e. The other ones had presented
inhibition halos between 12 - 20 mm for other fungal species, as Aspergillus niger and e
Fusarium moniliform. The preliminary tests of the acute toxicity had disclosed substances
with high toxicity for doses of 1000 mg/Kg, being observed effect stimulants and depressors
on central nervous system (CNS). From the made remarks, effect as sleepiness, presents in all
the tested doses, suggest a possible analgesic activity. As for the antiinflammatory activity,
carried through by the method of carragenin induced edema of rat hind paw, the compounds
had presented excellent resulted, reaching a maximum of inhibition of 69% for 4-
(nitrobenzoyl)-bicyclic-isoxazoline amide 65a, and 63% for Indometacin (reference) 50. The
obtention of the new piperidine isoxazoline nuclei through the 1,3-dipolar cycloaddition
reaction of endocyclic enecarbamates and enamides with Nitrile-oxide, evidences the great



potential and synthetic versatility of the developed methodology, in the preparation of the
heterocycles with important biological activities.





