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3-Alkylation of the Pyrrole Ring. III!
Sir:

With the exception of nitrosation of pyrroles? and
the formation of 2-methyl-3-selenocyanatopyrrole from
2-methylpyrrole and selenocyanogen,? preferential sub-
stitution at the 3 position of the pyrrole ring is unknown,
although widely investigated.* We find that pyrrolyl-
magnesium chloride in ethyl ether is alkylated with
ethylene oxide at predominantly the 3 position yielding
(399)> 2-pyrrol-2-ylethanol (1) and 2-pyrrol-3-yleth-
anol (IT) in a ratio of 1:3 (vpc).® Moreover, in tetra-
hydrofuran II is the only monoalkyl product (16 %)
that we have been able to isolate. The isomeric hy-
droxyethylpyrroles were identified by elemental analysis
and spectral properties.” Also, lithium aluminum
hydride reduction of II-tosylate gave 3-ethylpyrrole,
which was identical with the Wolff~Kishner reduction
product from 3-acetylpyrrole.!

The preference for 3-alkylation indicates that the
reaction takes place via the epoxide and not by way
of the possible intermediate di-2-chloroethoxymag-
nesium, from the reaction of the epoxide and magne-
sium-chlorine bond breaking in the Grignard reagent,
for the chlorohydrin derivative would be expected
to favor 2-alkylation.® A rationale for our results,
albeit not the only one, can be offered in terms of the
relative solvating power of the ethers: tetrahydrofuran
> ethylene oxide > ethyl ether,!! and steric hinderance
to intermolecular alkylation at the 2 position of the
pyrrole ring due to ether molecules complexed with
magnesium, which is bonded at the ring nitrogen.®
In ethyl ether, replacement of the solvent ligands by
ethylene oxide and reaction of the complexed epoxide
with the nearby 2 position of the pyrrole ring yield I.
Models!® show that the 3 position is too far away to
become involved in this way, and instead reaction occurs
at this position by a separate intermolecular mecha-
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nism to form II.  The stronger solvent tetrahydrofuran
is not displaced from coordination with magnesium by
ethylene oxide and as a result substitution does not
occur at the 2 position, but takes place solely at the 3
position in this solvent.

Pyrrolylmagnesium bromide reportedly!* reacts with
ethylene oxide in ethyl ether-benzene to formI. Simi-
larly, in the first step of the first claimed synthesis of
the alkaloid hygrine, the same Grignard reagent with
propylene oxide in ethyl ether was thought to yield
I-pyrrol-2-yl-2-propanol.'* Both of these earlier re-
ports now seem questionable.* However, pyrrolyl-
magnesium chloride apparently reacts with trimethylene
oxide in ethyl ether to form 3-pyrrol-2-yl-1-propanol
and 3-pyrrol-3-yl-1-propanol in a ratio of 4:1.%7
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The Reaction of Ethyl Haloacetates and «-Bromo
Ketones with B-Aryl-9-borabicyclo[3.3.1]nonanes
under the Influence of Potassium /-Butoxide.

A New Convenient Procedure for the o Arylation of
Ketones and Esters

Sir:

Under the influence of potassium #-butoxide organo-
boranes react with ethyl bromoacetate,! ethyl dihalo-
acetates,? and various a-bromo ketones?® to give the
corresponding esters, «-halo esters, ethyl dialkylace-
tates, and «-alkyl ketones. Application of the B-
alkyl-9-borabicyclof[3.3.1]Jnonane derivatives* (B-alkyl-
9-BBN) circumvented some of the difficulties encoun-
tered with the more hindered trialkylboranes®?® and
greatly improved the utilization of the alkyl groups.®®

We now wish to report that B-alkyl- and B-aryi-9-
BBN may be readily synthesized from the corresponding
organolithium derivatives and 9-BBN (eq | and 2).
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