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One of the most important applications of the Wolff rearrange- Scheme 1. Wolff Rearrangement of a,3-Diazocyclopentanone
ment is the synthesis of cyclobutanes franB-diazocyclopen-
tanones:2 This ring contraction is triggered by the thermal or 7 2aorhy (%‘0_, Qcm
photochemical extrusion of Nthen followed by migration of the N B
C atom directly bonded to the keto group to the resulting carbene N°
(Scheme 1). The starting diazo compounds can be prepared from
the corresponding-formyl ketones and tosyl azide in basic media Scheme 2. Synthesis of Compound 1
and are generally stable molecules that often require transition ["]O BH3-THF  H,0,-NaOH r]O\on

metal additives for their smooth thermal decompositidnansition 25°C 25°C

metal organometallic versions of the Wolff contraction are un- co 2 co 3

known, to the best of our knowledge, but we now report that the PCC .
o-formyl-3-iridacyclopentanong (TpMe2 = hydrotris(3,5-dimeth- j #,‘:,?;f;.:f 2§:ves

ylpyrazolyl)borate) of Scheme 2 undergoes an unusual rearrange- M%o NaH, HCOOE, MeOH " , &

ment to yield the contracted four-membered iridacy8levhen CsHs 25°C
treated with TsN4 co 1

Compoundl is obtained from the known 3-iridacyclopentene
2,5 by the series of sequential steps represented in Scheme 2, and [iF] = TpMe2ir = @
appears to exist in CDglsolutions as the hydroxymethylene

tautomer exclusivel§.Doubtless, the inert character of the iridium
ligand bonds of2 plays a decisive role in the success of this
synthetic methodology. Stereo- and regioselectivity are also im- Scheme 3. Formation of Compound 5

portant issues. This is shown by the syn position of the hydroxyl 1
group of3 with respect to the kCO linkage that reveals that the ToNYELN m_>=c=0
hydroboration of the &C bond of the metallacycle occurs on the s |
: CH,Cly, 25 °C ><' co ¢
less congested face, namely, that opposite to the fialle of 2,

and by the generation of only one formyl prodd¢tnamely, that | "r] 0 i o
in 5 with respect to the metal. All of the complexes herein described [r]Q T ] Q
have been characterized by microanalysis and spectroscopy (see 5
Supporting Information).

Treatment of compound with TsN; (CH,Cl,, NEt;, 25 °C)

gives the four-membered iridacycte(Scheme 3) instead of the Scheme 4. Some Reactions of Complex 5

diazoalkaneA, where the latter appears to be only a reactive [ir] [Ir]Q

) - ! - 2 m-CICsH4003H

intermediate in the patl_w Ieadlng_ﬁ) I\/_Iogt no_tably, from the éo © CHoCl,, 25°C co co
structure of5 (isolated in 60% vyield), it is evident that attack 6

of the iridium center to the carbene carbonBofs preferred over

the alternative attack of the carbon atom. This is an important ~p4 1
finding because heteroatom migration that is preferential over
carbon migration under Wolff reaction conditions is very uncom-

monl8 to the point that transition metal migration is in fact 145 J
unprecedented. i I~ (I}
Figure 1 shows the X-ray structure &f which reveals the I I

planarity of the iridacyclobutanone ring and the conjugation of co 5 o co

the G=C and C=0 bonds (dihedral angle 21(3) Interestingly,
the simplest organic analogue &f (CH, instead of the is-
olobal Tp*e2r(CO) fragment) is a liquid very prone to polymeri-  pound6. It appears that the metal center bound to the cyclic olefin

zation? carbon atom overcompensates the electron-withdrawing effect of
Complex5 exhibits striking reactivity (Scheme 4). Despite its the CG=0 unit. The stereochemistry & deduced from NOESY
o-keto olefinic constitution, it readily undergoes epoxidatfdoy experiments and confirmed by X-ray studies (Figure 2), demon-

the electrophilic reagentm-chloroperbenzoic acid, to yield com-  strates that the peracid attacks the less congested face of the olefin
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Figure 1. ORTEP representation for the molecular structure of compound
5 (30% ellipsoids). Selected bond lengths (A) and angles (deg)C(17)
2.02(2), C(17yC(20) 1.25(3), C(18y0(2) 1.29(3); C(17yIr—C(19) 72.2-

(5), Ir=C(17)—C(20) 145(2).

C7A

Figure 2. ORTEP representation for the molecular structure of compound
6 (30% ellipsoids). Selected bond lengths (A) and angles (deg): -Ir(1)
C(14) 1.910(16), Ir(1yC(12) 2.146(16), C(13)0O(2) 1.264(15); C(14y
Ir(1)—C(12)A 75.4(9), O(2)A-C(13)A—C(12)A 135.0(13).

(i.e., that syn to the CO unit). The four-membered ring éfis
no longer planar @, Chart 1), probably as a reflection of the
contribution from canonic fornk.*! Finally, upon ozonolysis, the
iridalactoné? 7 (Figure 3) is obtained, following a process that finds
precedent in the ozonolysis of conjugated keto olefins.

In conclusion, well-known organic transformations of cyclic

molecules become markedly different for metallacycles, that is, the
presence of a transition metal within the ring has a dramatic effect
on its reactivity. Further studies along this line are in progress and

will be reported in due course.

Figure 3. ORTEP representation for the molecular structure of compound
7 (30% ellipsoids). Selected bond lengths (A) and angles (deg): -r(1)
C(17) 2.073(8), C(16)yC(17) 1.531(12), O(2)C(16) 1.198(10); C(18})
Ir(1)—C(17) 89.1(4), O(ZyIr(1)—C(17) 67.2(3).
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