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RECENT DEVELOPMENTS IN 1,2-AZOLES CHEMISTRY
5. D. Sokelov

S. QOrdzhenikidze Ali-Union Chemical Pharmoceutical Research
Institute, 119815, Mosqow, USSR

The physicai and chemicaf data show thot 1,2-czoles are he-
teroaromatic systems. Numerous substitution reaclions in their
rings ond side choins are well known. Double bond addition
reactions in the czoles nuclei are less typical.

The bond strength between the heterostoms diminishes in the
row of 1,2-azoles: pyrazole } isothinzole } isoxozole. The lobility
of the N-C bond in the isoxazole ring is responsible for essen-
tial differences of this heterocycle behavier in the destruction
reactions under the electron impact, UV light, bases action
and during the catalytic hydregenotion. Syntheses of different
classes of acyclic, carbocyclic end heterocyclic compounds hove
been developed on the basis of the two latter reactions.
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More than ten years ago, we had achieved o total synthesis
of many types of isoguinoline alkaloids by an application of
Bischler-Napieralski (for example, reticuline), Pietet-Spengler
(scoulerine}, Pomerenz-Fritsch  (calarine}, Ullmaan reactions
(isoliensinine), phenclic cyclization {petaline) ond so on as the
key reactions. Later, we divided the method. of anolysis for
designing synthetic approaches into three groups; the first
one is step-wise synthesis (phenol oxidotion, Pschorr re-
action, photo-Pschorr reaction, photolysis, benzyne reaction,
nitrene reaction and enamine method), the second one Retro-
-Mass Spectral Synthesis (benzocyclobutene method and imino-
ketene method) and the third biomimetic syrthesis (chemical
oxidation, enzymic oxidation, and enzymic meodel oxidation},
and ¢ number of notural preducts such as alkaioids (mor-
phine), terpenes (garryine} and steroids (estradiol) have been
synthesized by these methods. Thus, we wish to discuss a totoi
synthesis of several glkaloids using enamine method (emetine
5 and yohimbine 9), benzocyclobutene method (atisine 15) and
enzymic model oxidation [oporphines 17 and 18, morphinandie-
none 19, preaperphine (25) and homoprooporphine (27) atka-
loids ].

1. Total Syntheses by Enamine Method

1.1, Emefinel): it is well known thot 3,4 dihydre-1-methylise-
quinolines shew the reactivity as an enamine. On this foct, we
hove aecomplished a slercoselective synthesis of {4)-emetine
(5} from 3.4-dihydro-6,7-dimethoxy-1-methylisoquinoline T through
a shorter woy than any other reported procadures. Treatment
of 1 with dimethyl 3-methoxyallylidenemalonate gave, in 85%
yield, the benze[da]quinolizin-4-ene (2}, whose ethylalion with
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ethyl iodine and sodium hydride, followed by cotalytic hydro-
geaction on Adams catalyst and then decarboethoxylation furs
nished stereoselectively the saturated lactom (3}, which on
hydrolysis and reduction on- lithium oluminium hydride gave
the known (£}-dihydroprotoemetine, thus confirming the stergo-
¢hemistry of 3.

Maanich reaction of 3 with 3-hydroxy-4-methoxyphenethylamine
in the presence of hydrochloric acid afforded the (+)-oxocep-
hoeline (4} as o major product, which was transformed into
{+}-ametine (5) by methylation and reduetion.

.2. Yohimbine?): The use of enamines with their low basicity
and high nucleophilicity often produces goed vields in onne-
lation reactions with vinyl ketones in those cases, whose resc-
tion with the corresponding carbonyl compounds failed. By
using this speciol reactivity of enamines, {Z)-ychimbine (%)
was synthesized in this laboratory.

The pyrrolidine enamine (8) of the indolo[2,3-6]quinolizin-2-
-ene wos treated with methyl 3-oxo-4-pentenoate gave dehydro-
yohimbinone (7), which was reduced on 30% pelladium carbon
to afford stereoselectively yohimbinone (8). Firally, 8 was con-
vertet into {1+)-yohimbine ($) by sodium borohydride reduction.
thus achieving o total synthesis of {+)-yohimbine by the shortest
pathway.
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2, Total Syntheses by Benrocyclobutene Mathod?)

Previously we have shown thaot the benzocyclobutenes hoving
an olefinic system at the appropriote position is fransformed
regio- and stereoselectively into perhydrophenanthrene deriva-
tives through o-quinedimethanes by on intramolecular (4
+2x)-cycloaddition. This type of pericyclic reaction was applied
for a synthesis of diterpene olkoloids, atisine, garryine and
vectchine as follows.

The condeasation of 1-cyano-4-methoxybenzocyclobutene with
methyl 4-iodo-1-methyl-1-vinylvalerate, prepared from mathyl
methylacetcacetate, in the presence of sodium hydride furai-
shed the tri-substituted benzocyclobutene (10}, whese thermo-
lysis over 230° afforded regioselectively the hydrophenanthrene
(11} and 1008-epimer (12), The former wos converted into the
latter (12) by oxidotion with chromic acid, followed by bromi-
nation, dehydrobromination and hydrogenotion. The structure
of 12 wos easily confirmed by conversion into the known 1e-
-carboxy-1,2,3,4,4ae, 9, 10-1005-o¢ctohydro-7-methoxy-18-methyl-
phenanthrene by o reductive decyanotion with lithivm in lig.
ammonia,

Catalytic reduction of 12 gove the lactam 13 which has been
correlated with otisine {15) by Wiesner. Moreover, the lactom
was reduced with lithium aluminium hydride to offord 16,17-
-imine-13-methoxy-58, 10x-podocarpane-8,11,13-triene (14). This
compound was transformed into {+)-atisine (15), {)-garryine
and (+)-veatchine by Nagota.
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3. Total Syntheses by Enzymic Model Oxidatiend}

Nature prevides a splendid method of analysis for developing
synthetic routes, which we coll biogenesis. Many types of iso-
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quinoling alkaleids have been synthesized along this bisgenetic
line by a number of group, The laccase and tyrosinase, which
have been known as catalysts for phenal oxidation in Noture,
involve copper ion ond oxygen. In connection with our interest
in alkaloid synthesis, we studied pheno! oxidotion with o mix-
ture of cuprous chloride ond molecular oxygen in pyridine as
an enzymic medel.

Pheno! oxidation of ()-reticuline {16) perchlorate with the
abové system gave (+)-corytuberine (17), {-}-)-isoboldine {18)
and pallidine {i9). Racemic homoreticuline (20) hydrochloride
vielded 2, 22 and 23 under the seme conditions. (+)-Orient-
afinone (25) ond (F}-kreysiginone (27) were also synthesized
from the corresponding 1-benzyl- and 1-phenethylisoquinolines
(24 and 26). Oxidation with cupric chloride and petessium
superoxide in pyridine also gove rise to similar results.
Mechanism of the oxidations by these reagents is suggested
as follows.
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