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Vinylidene Rearrangement of Internal Alkynesin an Iridium Complex
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1. Introduction C{*H} NMR signal atd 186.3 characteristic of the
Vinylidene rearrangement of terminal alkynes in carbon of the vinyl ligand. The structure deterahibg
transiton metal complexes has been utilized forX-ray diffraction analysis revealed that the Ph @lEt
transformation of alkynes into various organic groups oRa are bound to the sarfi&carbon atom (Figure
compounds.In contrast, similar rearrangement of internal 1, left), indicating that either of the substitigerin
alkynes is still recognized as an unusual procesh—-G=C-CQEt has migrated across the=@ bond
Previously our group has reported that the vinglide during the reaction. Similar products were obtaindtgh
rearrangement ajeneral internal alkynes can proceed at yields with various acylalkynes (Tablel).
group 8 metal complexéJhese findings prompted us to

examine whether vinylidene rearrangement of interna '2Ple1 Reactions of with acylalkynes

alkynes takes place at transition metals otherttiwse of Cp* » Ni‘BAfFéORZ cp* 16T
group 8. In fact, our group has recently succedded PhsF’(;l'/'"\m CoHaCly, 70 °C., 30 min PhBP\c:/;IQ
expanding the reaction site to group 9 metal (Ir) 1 s N g
complexesthat is, the reaction of [Cp*IrePPh)] (1) R’
with diarylalkynes led to the formaton of the EMY R R product yield (%)
corresponding vinylidene complexds. this study, the 1 Ph OFt 2a 69
author has investigated reactiond @fith acyl-, thio-, and 2 Bu OFt G 53
o 3 Ph Ph 2c 95
sulfonylalkynes to expand the scope of the vinglide 4 Ph p-Tol d 80
rearrangement at an iridium center, which resiftete 5 Ph Me % 66
formation of unexpected iridacycle complexes. 6 GHs Ph 2f 67
7 "Bu Me 29 63
2. Experimental Section S Ph H h 73

All manipulation were carried out under an inert

atmosphere by using standard Schlenk techniq
Organometallic products were characterized by NIRR, ﬁ‘*
X-ray diffraction, and elemental analyses. '

2. Resultsand Discusson

Whenl was allowed to react with Ph=C-CQEt in
the presence of NaBAI(Ar" = 35-(CR):CeHa) at 70 °C  Figyre 1. ORTEP drawing for the cationic partaaf (ieft) and3
for 30 min, the vinyliridium complea was obtained as (right). Selected bond lengths (&, Ir1-C1, 2.029(5); C1-C2,

1.34909); S1-IrL, 2.389(2).



In this transformation, the vinylidene ligand, whic
is formed from the alkyne at an early stage ofehetion,
is considered to undergo the 1,1-insertion intolthel
bond (Scheme 1, Path 1) or the nucleophilic addifca
chloride anion from the outer-coordination sphéerthe
vinylidenea carbon (Path 2).

Scheme 1. Mechanism for the formation &f
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To gain deeper insight into the reaction mechanism,

the *C-enriched alkyne, Ph=C-COR (R = OFt,

p-Tol) was used as substrates. (Scheme 2). Detaile
C{*H} NMR analysis of the reaction product disclosed T R
that the migration ratio of the COR and Ph grogps i
essentially 100:0This result is in full accordance with

both experimental and theoretical
electron-withdrawing group has higher migratingtgbé
in vinylidene rearrangement at a group 8 metakcént

Scheme 2. Resullts of thé&'C-labeling experiments
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The author next turned his attention to reactidtisia

HAR B 2

and sulfonylalkynes, because vinylidene rearrangeafie
heteroatom-substituted internal alkynes remairtivielia
undeveloped except for that of silylalkynes. Whan(P
=C-SPh or RC=C-SOR’is allowed to react witt in

the presence of NaBRy the corresponding iridacycl8s
and4 were obtaind via vinylidene rearrangement (Scheme
2). The four-menbered iridathiacyclobuten8 {figure 1)

is a relatively rare structure and found to be atptanar
with the sum of the interior bond angles of 359l6°.
should be pointed out that formation of complekisthe

first
sulfonylalkynes. It is currentry assumed that ke and

example of vinylidene rearrangement of

sulfonyl groups have migrated in this rearrangeheaito
the smaller €S bond energies than those eAC

Scheme 3. Reactions of with S-substituted internal alkynes
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results that the

3. Concluson

Various internal acyl-, thio-, and sulfonylalkyries/e
shown to undergo vinylidene rearrangement in diuriri
complex. These reactions provide interesting exesyudl
C—C and CS bond activation with iridium.
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