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Abstract: The reaction of triterpenes 1 and
2 with phenylselenenyl chloride leads to
tetrahydrofuran derivatives 3 and 4, respec
tively, in high yields; the same triterpe-
nes react with thallium triacetate to give
tetrahydropyran derivatives 6 and 7, in mo-

derate yields, as the major products.

Reactions of an electrophilic rea
gent with unsaturated substrates possessing
an internal nucleophile are long known. The
se reactions lead to cyclic esters, ethers,
sulfides, amines and amides, and are refer-
red to as cyc]ofunctionalization]. Among
the many electrophilic reagents used for
this purpose are the arylselenenyl hah’des2
and the thallium (IIT) salts3. In view of
the easy experimental conditions teo perform
the selenocyclofunctionalization, as well
as the easy removal of selenium from organic
substrates, this reaction is presently the
method of choice to perform cyclofunctiona-
1izations4. Although similar cyclizations
using thallium (III) salts are long known
they have not attracted the same attention§

Recently we have reported the uti
lity of thallium triacetate in the synthe-
sis of tetrahydrofuran derivatives of mono
and diterpenesﬁ. In this work we undertook
a comparative study of the reactivity of se
lenium and thallium (III) electrophiles to-
ward unsaturated substrates. As model com-
pounds we choose the triterpenes vellozone 17
and dammarenediol 38. These compounds are

excellent models for a cyclofunctionaliza-

tion study, since they exhibit double bonds
with different substitution patterns. In
addition, the position of the hydroxyl group
toward the double bond allows the formation
of both 5 and 6 membered ring cyclic ethers.

I~

Reaction of 1 with phenylselene-
nyl chloride, in the presence of triethyla-
mine, gave as only product the tetrahydrofu
ran derivative 3 in 82% yield, as an 1:1mix
ture of epimers at C-24.
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In the same way the triterpene 2
gave the cyclic ether 4 in 81% yield, which
upon treatment with hydrogen peroxide led
to an 1:1 epimeric mixture of & in 91%
yield. -
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It must be pointed out that in
both cases the exclusive formation of the 5
membered ring ether was observed irrespecti
ve of the substitution pattern of the dou-
ble bond. Similar results involving sele-
nium electrophiles have been describedg.

On the other hand, reaction of 1
with thallium triacetate (TTA) 1in aqueous
acetic acid led to a complexe mixture of
products, from which it was possible to iso
late only the compound 6 by preparative thin
layer chromatography.
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This result is in accordance with
the one obtained by Bartlett et a].]o in a
model study.

Finally, treatment of 2 with TTA,
in the same conditions described above, re-
sulted in the preferential formation of the
tetrahydropyran derivative 7, besides a mi-
nor amount of the tetrahydrofuran derivati-
ve 8 (4:1 by ]HNMR; 73% total yield).

TTA

AcOH
r.t./2h

(73%)
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In conclusion, the phenylselenocy
clofunctionalization is a good method to
construct the tetrahydrofuran ring present
in many natural products]]. In the particu-
lar case of compounds like 2, the reaction
allows the introduction of the isopropenyl
moiety into the tetrahydrofuran ring, by se
lenoxide syn elimination. The cyclization
of 2 with thallium triacetate, although less
efficient, provides an alternative me thod
to prepare the tetrahydrofuran ring, which
is also present in some natural triterpenes.

Experiments designed to investiga
te further the generality of these reactions
are planned.
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