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transition metal powders and these studies will be reported
shortly.
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Stereochemistry at the Migration Terminus in the
Base-Induced Rearrangement of a-Haloorganoboranes
Sir:

Using a stereochemically defined a-iodo- or a-bromoor-
ganoborane we have found that the base-induced migration
of an alkyl group from boron to the ¢-halo carbon in the ab-
sence of solvent is stereospecific and occurs with essentially
complete inversion at the migration terminus. Remarkably,
in the presence of the normal hydroboration solvents, tetra-
hydrofuran (THF) or dimethyl sulfide, the a-halo carbon
suffers complete loss of stereochemistry.

The ability to form carbon-carbon bonds is one of the out-
standing features of organoborane chemistry. Many of these
carbon-carbon (and carbon-heteroatom) bond-forming re-
actions are believed to proceed through an organoborate anion
which undergoes a facile 1,2 migration of an alkyl group from
boron to an adjacent atom containing an appropriate leaving
group.! Particularly important in this process is that the ste-
reochemistry of the boron-carbon bond is maintained in the
final product.2 However, despite the wide number and utility
of these reactions, very little is known about the stereochem-
istry of the carbon containing the leaving group.® The rear-
rangement could occur by three distinct pathways. In a con-
certed process (Sn2 like) the alkyl group could displace the
leaving group from the back side giving inversion of configu-
ration on carbon (eq 1). Also in a concerted process the mi-
gration could lead to retention of configuration on carbon (eq
2). Finally in a stepwise process (Sn1 like) the intermediate
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could first ionize with a consequent loss of stereochemistry at
the migration terminus (eq 3). To test the stereochemistry of
the reaction we have investigated the base-induced alkyl-
transfer reaction of a stereochemically defined a-iodo- and
a-bromoorganoborane.

Cis hydroboration? from the top or bottom of (Z)-1-iodo-?
or (Z)-1-bromo-2-methyl-1-butene® with diethylborane’
produces two enantiomeric a-haloorganoboranes, A migration
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with retention of configuration at the a-halo carbon followed
by oxidation® would produce the RR,SS pair of alcohols.
Migration with inversion of configuration on the other hand
would produce the RS,SR pair of alcohols.?

Diethylborane was prepared in THF and added to the
(Z)-vinyl iodide. After | h, base was added, the mixture oxi-
dized and the alcohol isolated in 80% yield. Both VPC!% and
NMR!! analysis indicated that a nearly 1:1 mixture of the
diasteriomers had formed. In view of the stereoselectivity
normally associated with organoborane reactions, this was a
very surprising result. The reaction was then performed using
diethylborane prepared from triethylborane and borane-
methyl sulfide. An ~3:1 mixture was formed with the product
of inversion of configuration predominating. Since the di-
ethylborane contained only 0.3 mol of Me>S, the reaction was
repeated using | mol of Me,S. Again a nearly 1:1 mixture of
alcohols was obtained. The Me,S was evidently causing loss
of stereochemistry. Finally, when the vinyl iodide and di-
ethylborane were carefully distilled to remove traces of THF
or Me>S and the reaction was run in the absence of solvent, a
>99% selectivity for the product of inversion of configuration
was obtained. The organoborane from the (Z)-vinyl bromide
behaved in a similar manner.

To confirm that there was no stereochemical bias in the
system (£)-1-iodo-2-methyl-1-butene!? was subjected to the
transfer reaction. Once again THF caused epimerization while
the pure material gave >99% RR,SS product.

The hydroxide-induced transfer reaction of a-iodo- or a-
bromoorganoboranes in the absence of THF or MesS thus
proceeds in a stereospecific manner to give inversion at the
migration terminus (eq 1). The situation is less clear when
THF or Me,S are present. It is reported that a-bromoethyl-
diethylborane undergoes a THF-induced rearrangement with
a half-life of 120 min."? Addition of THF to the a-iodoorga-
noborane gives no apparent loss in the NMR signal for the
proton geminal to the iodide (doublet, 6 4.01, J = 10 Hz) even
after 48 h. This signal disappears only after the addition of a
sodium hydroxide solution. However, the addition of 10 mol
excess of THF to the a-iodoorganoborane followed by sodium
hydroxide | min later causes nearly complete epimerization.
(The addition of 3 M sodium hydroxide saturated with THF
gives virtually no epimerization.) Even small amounts of THF
in the vinyl iodide cause considerable loss of configuration over
a period of time.

The THF appears to be causing the epimerization of the
borane without causing migration. To test this possibility the
13C spectra of the diastereomeric a-iodoorganoboranes were
examined. The organoborane from the (Z)- vinyl iodide gave
resonances (from Me,Si) at 6 36.3, 31.5, 18.1, 10.6, and 10.3
(2) ppm, while the organoborane from the (E)-vinyl iodide
gave resonances at 37.1, 29.5,22.5,12.1, and 10.3 (2) ppm.
Excess THF was then added to the organoborane from the
(E)-vinyl iodide. After | hthe !3C spectrum indicated that a
mixture of the two diastereomeric a-haloorganoboranes was
present. Oxidation of the NMR sample produced a 1:1 mixture
of the diastereomeric alcohols. The a-haloorganoborane thus
appears to be configurationally labile in the presence of
THF.

The alkyl-transfer reaction of a-iodo- and «-bromoorga-
noboranes can be controlled to give a stereospecific synthesis
at the halogen-bearing carbon. This fact combined with the
ready availability of configurationally defined vinyl ha-
lides3:¢:12 now makes it possible to stereoselectively prepare a
variety of organic products. We are continuing to explore these
possibilities.
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A New Olefin Synthesis: Condensation of Aldehyde
Tosylhydrazones with Stabilized Carbanions
Sir:

We report a synthesis of alkenes from aldehyde tosylhy-
drazones which provides a simple and inexpensive alternative
to the Wittig reaction. In the new reaction, anionic species 1
and 2 undergo an unusual condensation-fragmentation process
as illustrated in Scheme 1. The intimate mechanistic details
are unknown, but formation of intermediate 3 seems essential
to explain the overall results.!:?

Scheme 1
base base
RCH=NNHT's —> RCH=NN(Li)Ts R'CH, X — R'CH(Li)X
1 2
-Lits  NNH
1 + 2 asm— RCHCHR® e 4 RCH=CHR’ + LiX + N,
1

X
3
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