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Research in the Institute covers the traditional alkaloid chemistry, structure elucida-
tion and synthesis of biologically active compounds (pheromones, juvenil hor-
mones, B-lactams, etc.), photochemistry of N-heterocyclic compounds, preparation
of novel chiral crown ethers, application of enzyme catalyzed reactions in organic
chemistry, synthesis of natural macrocyclic diarylethers, and investigation of novel
rearrangement reactions.

Recently, in cooperation with pharmaceutical companies, Cavinton, Osteochin
and Ipriflavin had been elaborated and introduced to the market as medicine.

% Alkaloid research

Alkaloids, because of their biological activities, represent an important group of nat-
ural products, and useful medical applications have been found for several of them.

Vincamine 1, an alkaloid of vinca minor proved to be a useful starting material for
preparation of ethyl apovincaminate, which is the active ingredient of Cavinton.
Since its introduction to the market by Gedeon Richter Ltd., the compound has
successfully been used in the treatment of central nervous system disorders of cere-
brovascular origin.

In our institute an industrially feasible stereoselective total synthesis was developed
in cooperation with Richter Gedeon Ltd. still used in the large scale production (1).
The work on this type of eburnane alkaloids is still going on aiming at new, even
more useful pharmaceuticals.

Bis-indole alkaloids (Vincristine, Vinblastine) are among the best remedies for
treatment of cancer, therefore exploring their chemistry is of utmost importance.
Our research revealed several unexpected rearrangements connected with this struc-
ture (2).

Epibatidine alkaloid, with the peculiar structure 2, was isolated from the skin
extract of an Ecuadorian poison frog Epipedobates tricolor, and represents a new class
of amphibian alkaloids. According to the biological investigations, epibatidine
proved to be several hundred times more potent as analgesic than morphine and
operates via a nonopioid mechanism. The first enantioselective synthesis of epibati-
dine was successfully achieved (1).
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Since the majority of biologically important natural products are chiral, and opti-
cally active, synthetic methods aiming at its most important enantiomer are attrac-
tive challenge for synthetic chemists. Our research to that end is also a very impor-
tant part of our efforts (3). In the early 1990’s we developed simple synthetic path-
ways for the preparation of alkaloids having the aspidospermane- and pseudoaspi-
dospermane skeleton and related compounds. The key-steps of the synthetic strate-
gy were the construction of appropriate indole derivatives, followed by their
reactions with suitably selected aldehydes, to furnish products containing the
D-secoaspidospermane ring system (4).

We investigated the influence of the geometry of the dienophilic partners (enam-
ines) on the stereochemistry of the resulting compounds having the D-secoaspi-
dospermane skeleton. Fruther, unequivocal experimental evidence was found con-
cerning the partial steps of the reactions occuring with thermodynamically less sta-

ble D-secoaspidospermane-type com-
3: X=Hj X pounds in acidic medium, occasionaly
4: X=0 leading to pentacyclic alkaloid or alka-
loid-like products (5).
New methods have been developed

- for the synthesis of natural product

r (x)- minovincine 3, and in the course of
0 this work the first total synthesis of the
alkaloid (#)-3-oxominovincine 4 was

also achieved (6).

Lipoxygenase enzyme inhibitors

The enzyme 5-lipoxygenase directs the biotransformation of polyunsaturated fatty
acids leading to leukotrienes. Since leukotrienes are important mediators in several
dieseases including asthma, arthritis, and psoriasis, inhibition of this enzyme would
represent therapeutic intervention in these deseases. We elaborated new methods for
the preparation of novel lipoxygenase inhibitors and evaluated the structure-activity
relationship (7, 8).

In connection with this research, we discovered novel sigmatropic rearrangements
of'in situ generated aryl-alkenyl-ethers (e.g. 5—6 or 7).
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(5-7: R, R", R" =H, alkyl-, alkoxy-group; n=1, 2, 3, 4)



Research News 2000/3

i B-Lactams

The 4-methoxyphenyl group which — being readily removable by oxidation with
cerium(IV) ammonium nitrate — is frequently used as an N-protecting group in
B-lactam chemistry, in the presence of suitable nucleophilic groups attached to the
lactam ring, is capable of inducing various unexpected reactions via intermediates of

type I (8).
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From these reactions spirocyclic compounds, halogenated and/or demethylated
products, and fused [1,5] diazepine derivatives were isolated (9, 10, 11).
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Acetoxylation took place if the R’ group was incapable for reacting with the N-aryl

R
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ring after oxidation (12).
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Preparation of acetylenic ketones and derivatives of propynoic acid from tetra-

zolylacetyl derviatives was also achieved.

N
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# Chiral Crown Ethers

In course of our studies on enantiomeric recognition of chiral primary organic
amine salts {-(1-naphthyl) ethylamine hydrogenperchlorate (NEA), 1-phenylethyl-
amine hydrogen-perchlorate (PEA), phenylalanine methyl ester hydrogenperchlo-
rate (PAMA), phenylglycine methyl ester hydrogenperchlorate (PGMA) etc.} by
enantiomerically pure chiral crown ether containing heterocyclic units (pyridine,
acridine, phenazine ets.) we attached a zerz-butyl-substituted pyridino-18-crown-6
ligand covalently to silica gel (13).
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R = methyl, i-propyl, i-butyl, s-butyl
t-butyl, phenyl, allyl

Among a number of enantiomerically pure substituted pyridino-18-crown-6 ana-
logues the one containing tert-butyl group on the stereogenic centers showed the
highest enantioselectivity in complex formation with the enantiomers of primary
organic amine salts as determined by several independent methods.

That is why we attached this ligand to silica gel (14). Using the chiral stationary
phase (CSP) we totally separated the enantiomers of racemic NEA, PEA, PAMA and
PGMA. We extended our research on enantiomeric recognition of chiral organic
amine salts by enantiomerically pure chiral crown ethers using new acridino- and
phenazino-18-crown-6 type ligands.

Preliminary studies on these new enan-

tiomerically pure chiral ligands with the

enantiomers of the above mentioned

organic ammonium salts showed higher

enantioselectivity in complex formation

than those of containing pyridine unit
L (15).

R=H,Me; Y=CH, N

# Selective Biocatalysis in Organic Syntheses

We have applied enzyme catalyzed reactions for the regio- and/or stereoselective
formations of the optically active synthesis — intermediates of chiral products. Start-
ing with prochiral compounds, optically active building blocks were prepared by
using isolated enzymes (hydrolases, lyases or oxido-reductases) or micororganisms

(baker’s yeast: Saccharomyces cevivisae, Pseudomonas fluorvescens, etc.) (16-18).







