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Bromocycloetherification Using NBS-Acetonitrile
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Abstract [ Bromocycloetherification of a series of
3~ and 4-olefinic alcohols using NBS-acetonitrile gave
corresponding bromo-tetrahydrofuran with high regio-
and stereoselectivity.
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In order to synthesize the tetrahydrofuran-or
tetrahydropyran containing compounds of biolo-
gical interest such as Nonactin! and Monensin?,
a few cycloetherification reactions have been
used.® Among them haloctherification reaction?
appears to be the most useful method because
it is expected that it will show high regio- and
stereoselectivity like halolactonization.

In connection with studies on the behavior of
mild N-X bond of N-haloimidic compounds in
aprotic polar solvent, we had developed an
effective bromolactonization method using N-
bromosuccinimide (NBS) in N, N-dimethy! for-
mamide (DMF).® From this success, it was felt
that if this method is applied to olefinic alcoh-
ols instead of olefinic acids, an efficient bromo-
cycloetherification method could be developed.
Under the same reaction condition as the brom-
olactonization, the bromocycloetherification was
investigated. We found that DMF was not app-
ropriate solvent for the bromocycloetherification.
the

reaction was very mildly effected. However,

But by using acetonitrile instead of DMF,

the reason is not yet clear.

Although a few bromocycloctherification
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reactions of synthetic intermediates for total

syntheses of biologically important organic
compounds, using NBS-acetonitrile, were quite
recently reported,® these reactions, especially

their limitations, had not been investigated
systematically.

The typical procedure was as follows;

To a stirred solution of 7.9 mmol of an 4-
olefinic alcohol 62 in 6 ml of dry acetonitrile
at room temperature under nitrogen, was added
a solution of 10.3 mmol of NBS in 14 ml of
dry acetonitrile dropwise. After 0.5 hrs, the
reaction mixture was diluted with ethyl ether,
washed with sat. NaHCO, sol’'n, H,O and sat.
NaCl sol’n, dried over MgSO, and evaporated
in vacuo to give crude products. These products
were purified by the Slica-gel Column Chroma-
tography to give the bromocycloether. The res-

ults are summarized in Table I and II.

Table I: Bromocyclization of 3-olefinic alcohol.

nlefinie

alechod product Yield(x)
e+ . N
oH Y
o i 1%,
e T e 20 20
n (ch.) 00
A IR}
1a th
ity n
Cfig M ; Br
c=c H 20 3L
id Nen.,) OH o,
22
2a 2b
CGHS A l:;
c,H H Br
3N s 4
Se=c] d 2 56
H (cit,,) OH
22
a b
Br
g\cnzon q) ) 18
i
LES 4b




10 C.-H. COOK, Y.-S. CHO, S.-S. JEW and Y.-ll. JUNG

Table II: Bromocyclization of 4-olefinic alcohol.

In case of 3-olefinic alcohols, 20~509% yields
of bromo-tetrahydrofurans were obtained, wher-
eas the bromoetherification of 4-olefinic alcohols
gave good to excellent yields of bromo-tertahy-
drofuran (56~93%). However, the yields were
not optimised.

This reaction is suggested to be performed
such as Schem I. That is, the initiating reagent
for the hromocycloetherification, Br! or its clo
sely related cquivalent was thought to be gen-
crated from the heterolytic cleavage of the mild
N-Br bond of the NBS by the

solvent, acetonitrile. The bromonium

aprotic polar
ion 6c
resulted from the reaction of an olefinic group
of the olefinic alcohol 6a with the Br+ or its
closely related equivalent appears to be intram-
oleculary attacked by a hydroxy group of the
alcohol.

In case of 3-olefinic alcohols 1a, bromo-
oxetane 1d or bromotetrahydrofuran 1b seems
to be obtained according to the position attacked
by intramolecular nucleophile. By Baldwin’s
rule’, 4-Exo-Tet and 4 Exo-Trig is favorable
to 5-Exo-Tet and 5-Exo-Trig respectively. Th-
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crefore, it was thought that bromo-oxetane 1d
is kinetically favorable product but because of
its unstability, it was converted to more stable
bromo-terahydrofuran 1b such as Scheme II.

From the bromocycloetherification of a series
of 4-olefinic alcohols, bromo-tertahydrofuran is
exclusively formed because of the stability of
bromo-tetrahydrofuran and Baldwin’s rule that
5-Exo-Tet and 5-Exo-Trig take precedence of
5-Endo-Tet and 5-Endo-Trig respectively.

The attack of intramolecular nucleophile to
bromonium ion is thought to be proceeded in
trans fashion similary to bromolactonization. On
the basis of the above trans fashion and the
suggested mechanism on the conversion of the
bromo-oxetane to bromo-tetrahydrofuran, the
stereochemistry of the products was tentatively

assigned.
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