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It is well documented that an alkyr€o complex strongly
stabilizes a cationic charge at itsposition!? a phenomenon
reminiscent of cyclopropylcarbinyl stabilizatidh. The effect
is attributed to the metallacyclopropyl structure of the complex
isolobal to tetrahedrarfayhere participation of the €Co bond-

(s) with the adjacent vacant orbital enables the effective charge

delocalization onto the cluster (see canonical fofrandA’).122

By analogy, we focused our attention tire behaior toward

the S-positive charge with which a cyclopropyl group is known

to undergo neighboring group participation, ultimately undergo-
ing a 1,2-shift without ring opening as shown B® The
corresponding behavior of the Co complex is unknown; does
the alkyne-Co complex behave similarly as shown@? In

this communication, we report an affirmative answer to this
question: a Co-complexed alkynyl group is an excellent
migrator in 1,2-anionotropic reactioAsThe finding enables
the 1,2-shift of alkynyl groups (eq 1), otherwise an unfavorable
process;® to be used to access various stereodefined alkyne-
containing building blocks of potentially broad synthetic utility.
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Scheme 1 shows the preliminary experiment that gave the
initial promising result of our study. As reported by Wender
et al.%athe alkynyl chlorohydrirla’ remained unchanged when
subjected to the conditions for alkoxide-induced 1,2-shift
(EtMgBr/benzene, 55C, 2 h). In sharp contrast, the corre-
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Table 1. MesAl-Promoted 1,2-Rearrangement of Compleges

((%0)3 MesAl 0
SHiScocon A
O\ CHyCl
c R T°C,2h (OC)3C0“—Co(CO)3
3a-d 4a-d
run R product  TPC:  yield/%
1 nBu- (3a) 4a 20 78
2 MeSi— (3b) 4b 0 84
3 MeOCH-— 39 4c —20 80
4  HC=CMe— (3d) 4d 20 58

a At this temperature, each reaction proceeds smoothly, thereby
completing within ca. 2 h.

sponding Co comple8a underwent clean 1,2-shift to give the
ketone 4a in 61% vyield® Oxidative decomplexation gave
unstablea-hexynyl ketone2a in 99% yield®

When MeAl was used as a promoter, the reaction proceeded
smoothly at lower temperature, giving the ketofeein high
yield (Table 1, run 1%:° Notably, these Lewis acidic conditions
did not induce any Nicholas-type alkylation, even though the
expulsion of the hydroxyl in3a could generate a highly
stabilized cationic speciéd. As can be seen in other runs, the
migratory aptitudes of the complexes vary depending on the
alkynyl substituent. A silyl or a methoxymethyl group enhances
the migratory aptitudé? while a propenyl group makes the
complex less prone to migrate (run 4).

The migratory aptitude of these complexes proved to be far
larger than we expected and, in fact, exceeds that of alkyl (see
eq 4) or even aryl groups as shown in edt2Competition
with a phenyl group (see the reaction &) gave 6a as the
exclusive product:'213 Surprisingly, the migratory aptitude of

(5) The poor migratory aptitude of an alkynyl group is attributed to the
deficiency of itsz-electrons to participate to the neighboring cationic species
in terms of electronic (thep hybridization) and/or spatial (the linearity)
factors. Computational studies showed that the activation energy of the
ethynyl shift is larger than, for example, that of the vinyl migration by
10.5 kcal/mol. Nakamura, K.; Osamura, ¥.Am. Chem. S0d.993 115
9112.
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G. Tetrahedron Lett.1986 27, 373. (c) Shoenen, F. J.; Porco, J. A.;
Schreiber, S. L.; VanDuyne, G. D.; Clardy,Tetrahedron Lett1989 30,
3765.
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(see supporting information).
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(10) Note that the reactions proceed at lower temperatures in runs 2 and
3. Origin of the substituent effect is under investigation. At present, we
assume that the migratory aptitude is enhanced by a substituent that stabilizes
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1,2-shift by analogy with thet-cation stabilization (seé& andA').
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the Co complex exceeds that ofpanethoxyphenyl grould as
shown by the predominant formation @t from 5b. The TMS-
substituted vinyl group, which is one of the best migrating
groups knowr? can, however, compete with the Co complex
(eq 3).
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The stereospecificity of the 1,2-shift should also be noted.
(9-Lactate-derived mesylatel underwent 1,2-rearrangement
to give ketonel2 in enantiomerically pure form (eq #ps

evidenced by analysis of the derived diastereomeric alcohols

13 [(1) DIBAL/toluene, —78 °C, (2) CAN/MeOH]6 Unfor-
tunately, attempts to obtain the enantiopure kethdevere
unsuccessful due to the isomerization to allenyl ketbfehis
isomerization occurred particularly readily upon attempted
purification by silica-gel chromatography.
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(12) MesAl serves as a Lewis acid to activate the mesylate and also as
a captor of methanesulfonic acid. For these aspects in general, see: Suzuki,

K.; Tomooka, K.; Tsuchihashi, @.etrahedron Lett1984 25,4253; Suzuki,
K.; Tomooka, K.; Shimazaki, M.; Tsuchihashi, Getrahedron Lett1985
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The process, however, offers a highly useful access to
compounds with a quaternary chiral cerltewhich are devoid
of such configurational instability. For example, isomeric epoxy
silyl ethers16 and17 were converted to the corresponding Co
complexes and treated with TMSOTf (5 mol %)-af8 °C 1819
respectively. The reaction occurred rapidly at this temperature,
and workup with CAN gave quaternary alddl8 and 19 in
excellent yield€%2! The products showed no trace of the other
isomer?? thereby further providing evidence for the stereospeci-
ficity of the 1,2-shift.
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Equation 7 shows a further example, a reductive version of
the reactiori? that is relevant to the total synthesis of the
furaquinocin antibiotic3® The 1,2-shift occurred smoothly at
—78 °C, and further reaction at an elevated temperature
completed the reduction of the aldol formed.
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information.
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