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The reaction of the dimer [Ir(µ-Cl)(coe)2]2 with two exocyclic dienes like N-substituted 4,5-dimethylene-
2-oxazolidinonesa and b, and KTpMe2 yields derivatives of the composition TpMe2Ir(a or b) (1a,b).
Derivative1a reacts with Ph2PCtCPPh2, with the formal oxidative addition of the diene moiety to the
metal center and coordination of the phosphine in theκ1 mode. Derivatives1a,b react with aromatic
aldehydes to form the new compounds3 (with benzaldehyde) and4 (anisaldehyde), which contain an
elaborated bidentate ligand formed by coupling of the two organic fragments (diene and aldehyde). The
structures of compounds3a,b have been determined by X-ray diffraction analysis.

Introduction

Ir butadienes and their methyl derivatives of composition
TpMe2Ir(CH2dC(R)C(R)dCH2) (R ) H, Me; TpMe2 ) hydrotris-
(3,5-dimethylpyrazolyl)borate1) have shown to exhibit a reactiv-
ity quite different from that of monomer olefin compounds in
C-H activation processes.2 The Ir(I) complexes TpMe2Ir(CH2d
CHR)2 (R ) H, Me) (which contain ethylene or propene) easily
react thermally by C-H activation, either intramolecularly3 or
toward hard bases4 or other hydrocarbons,5 and experience olefin
substitution when reacted with soft bases.6 In contrast, com-

pounds of the composition TpMe2Ir(CH2dC(R)C(R)dCH2)7 (R
) H, Me) are very reluctant to experience intramolecular thermal
C-H activation, which requires photochemical irradiation to
take place. These compounds react with either soft or hard Lewis
bases to yield Ir(III) adducts in which the diene has experienced
a formal oxidative addition process to the metal center.8 This
process is on occasion followed by subsequent steps, including
C-C or C-X bond formation involving the diene moiety and
the Lewis base.9 For aldehydes, this reaction ultimately yields
products resulting from the formal decarbonylation of this
substrate, but the reaction has been shown to proceed through
a series of isolable kinetic intermediates with a bicyclic
structure.10 In this contribution we report the preparation of novel
diene Ir complexes derived from the N-substituted exocyclic
dienes 4,5-dimethylene-2-oxazolidinone (a, b). These dienes11

have proved to be highly reactive, both regio- and stereoselec-
tively, in Diels-Alder cycloadditions.12 The observed reactivity
and selectivity were mainly due to the strong activation of the
diene moiety by the heteroatoms of the heterocyclic ring. Among
these heteroatoms, the nitrogen atom displayed the strongest
electron-donor effect, controlling the regioselectivity in Diels-
Alder reactions, and in the oxidative cleavage by treatment of
the diene withm-chloroperbenzoic acid.13 In addition, we have
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carried out the reaction of one of the Ir-diene complexes
prepared, with a phosphine, to yield an Ir(III) adduct, and with
aldehydes, to yield metallabicyclic compounds whose formation
implies C-H activation, C-C bond formation, and decarboxy-
lation of the original diene.

Results and Discussion

The reaction of the dimer [Ir(µ-Cl)(coe)2]2 with 2 equiv of
the exocyclic dienesa,b followed by the addition of KTpMe2,
under the appropriate conditions, affords the corresponding
TpMe2Ir(diene) complexes1a,b in good yields (Scheme 1).

Compounds1 are quite stable in the solid state but slowly
decompose in solution, with decoordination of the diene. Thus,
a sample kept in C6D6 at room temperature showed, after 24 h,
complete displacement of the diene, which was identified
spectroscopically in the solution. The NMR data recorded
revealed the presence in the sample of the known TpMe2Ir-
(Ph)2N2

5 (fully deuterated in the Ph rings), but this reaction was
not studied in more detail.

Compounds1 were fully characterized by spectroscopy and
elemental analysis. For1a, the two nonequivalent and diaste-
reotopic CH2 groups generate four doublets, two of them
overlapping at 3.3 ppm and the other two at 0.94 and 0.67 ppm,
in the 1H NMR spectrum. These signals are found at chemical
shifts very close to those found for the parent butadiene and
Me-substituted butadiene derivatives.7 The corresponding ter-
minal carbonsdCH2 for 1a resonate at-11.3 and-11.8 ppm,
at higher fields than the respective C atoms in the referenced
parent complexes with no heteroatoms in the diene ligands
(between 0 and 5 ppm), probably due to the presence in each
adjacent carbon of electron-donor N and O functionalities. The
1JCH value for the terminal CH2 groups amounts to 154 Hz.
Assuming that the relationship between the C-H coupling
constant and % s character of the carbon orbital is given by the
equation14 JC-H ) 5.7(% s)- 18.4 Hz, we can calculate that
these methylene carbon atoms have 30.24% of s character, and
hence the nature of these moieties is mainly sp2. Therefore, it
can be concluded that these dienes coordinate to the Ir atom in
the η4:π2 coordination mode,15 with perhaps a very small

contribution of theη4:σ2,π mode, widely found for the early
transition metals.16

To test the chemical behavior of these diene complexes
toward Lewis bases, and compare it with that of the parent
compounds, the reactivity of1a with a phosphine derivative,
Ph2PCtCPPh2 (1,2-bis(diphenylphosphino)ethyne) was carried
out.17 The reaction is complete after 12 h at 60°C, to provide
the new compound2, which is isolated in 50% yield after
workup (Scheme 2).

The NMR data registered for compound2 are in agreement
with the structure depicted.κ1 coordination of the phosphine is
authenticated by the observation of two singlets in a 1:1 ratio
in the 31P{1H} NMR spectrum, atδ 9.3 and -19.8 ppm,
corresponding respectively to the Ir-coordinated and free ends
(δ -31.2 ppm in the free ligand). Although a chemical shift
could have been expected for the noncoordinated end that was
identical, or almost identical, with that of the free molecule,
this signal shifts ca. 12 ppm toward low field, and it could be
proposed that transfer of electron density through the triple bond
of the diphosphine ligand is responsible for this behavior.13C-
{1H} NMR data show resonances at-9.7 and-13.7 ppm for
the C atoms of the methylene moieties bound to Ir. The sp3

nature of these atoms can be deduced from their values of1JCH,
which amount to 130 Hz (average) (if the equation mentioned
above is applied in this case, a % scharacter of 26% is deduced).
In agreement with the cis disposition with respect to the
phosphine ligand, they have small coupling constant values (2JCP

) 6.4 Hz in each case).18 Coupling to the phosphine ligand is
also responsible for the splitting of two of the1H NMR
resonances corresponding to the methylene protons, with values
analogous to those found for the related compounds TpMe2Ir-
(CH2C(R)dC(R)CH2)(PMe3) (R ) H, Me).8

It is worth mentioning that, in addition of the P atoms, two
other potentially reactive sites are present in the phosphine
ligand: the phenyl rings and the C-C triple bond. Despite the
facility with which these types of TpMe2Ir compounds react with
aromatic molecules5,9,18 (see also above), ortho metalation of
the ligand is not observed. Also, the reaction of the compound
TpMe2Ir(CH2dC(Me)C(Me)dCH2) with alkynes has been re-
ported recently, which takes place by displacement of the diene
ligand.19 In this case, the preferred reaction is coordination of
the P atom.

The feasibility of an analogous reactivity of these diene
compounds1 toward Lewis bases, in comparison with the
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simpler parent derivatives with unsubstituted or methylated
butadiene, prompted us to investigate the reactivity of1 with
aldehydes, which have shown interesting reactivity toward the
parent diene compounds.10 Hence, we have reacted both1aand
1b with an excess of benzaldehyde or anisaldehyde. In all cases
the reaction proceed cleanly to yield derivatives3 and4, isolated
in moderate to low yields after column chromatography. These
reactions require ca. 12 h at 60°C to proceed to completion
(1H NMR monitoring), no intermediates being detected in the
reaction mixtures besides the starting materials or the end
products. They are structurally analogous in all cases studied,
and hence, this process seems to be very general for these types
of activated dienes and aromatic aldehydes.

As can be seen in Scheme 3, the transformation is very
complex and involves not only coupling of the carbonyl carbon
atom of the aldehyde with the original diene but also its
decarboxylation and the ortho metalation of the aldehyde phenyl
ring. In full, this reaction yields bicyclic derivatives with aryl,
alkoxy,20 and imine21 ends. Despite the presence of an excess
of aldehyde in the reaction mixture, only one molecule of this
substrate is incorporated in the final product. By comparison
with the reactivity observed for these systems toward Lewis

bases, it can be proposed that the reaction starts by coordination
of the aldehyde, forming an intermediate analogous to2, but
we have not been able to gather more mechanistic information,
due to the complexity of the process.

Unequivocal characterization of these species was performed
by the X-ray structure analysis of two of these derivatives,
namely3aand3b. Figures 1 and 2 show ORTEP representations
of their molecules, while Tables 1 and 2 respectively contain
crystal data and selected bond distances and angles. For the
case of 3a the structure can be described as a distorted
octahedron, with a value for the angle O(1)-Ir(1)-C(28) (82.2-
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see ref 4.
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Figure 1. ORTEP representation of the molecular structure of
compound3a (ellipsoids with 30% probability). Hydrogen atoms
and the dichloromethane solvent molecule have been omitted for
clarity.

Scheme 3

Figure 2. ORTEP representation of the molecular structure of
compound3b (ellipsoids with 30% probability). Hydrogen atoms
and the ethanol solvent molecule have been omitted for clarity.

Table 1. Crystal Data and Structure Refinement Details for
Compounds 3a and 3b

3a 3b

formula C33H38BCl3IrN7O C35H45BIrN7O3

mol wt 858.06 814.79
color red red
cryst size 0.19× 0.16× 0.07 0.57× 0.40× 0.32
sym, space group monoclinic,P21/n monoclinic,P21/n
a, Å 11.3259(12) 9.707(7)
b, Å 21.219(2) 26.84(3)
c, Å 15.0905(16) 14.283(7)
R, deg 90 90
â, deg 100.147(2) 107.93(2)
γ, deg 90 90
V, Å3 3569.9(7) 3540(5)
Z 4 4
Dcalcd, g cm-3 1.57 1.53
diffractometer Bruker SMART 5000 CCD
λ(Mo KR), Å 0.710 73
monochromator graphite
scan type ω scans
µ, mm-1 4.0 3.8
2θ range, deg 3.34-37.36 1.52-26.02
temp, K 293(2) 293(2)
no. of data collected 10 625 23 256
no. of unique data 2741 (Rint ) 0.0894) 6940
no. of params/restraints 419/0 429/0
R1a (F2 > 2σ(F2)) 4.5 3.5
wR2b (all data) 11.1 7.8
Sc (all data) 0.962 1.01

a R1(F) ) ∑||Fo| - |Fc||/∑||Fo|. b wR2(F2) ) {∑[w(Fo
2 - Fc

2)2]/
∑[w(Fo

2)2]}1/2. c GOF ) S ) {∑[(Fo
2 - Fc

2)2]/(n - p)}1/2, wheren is the
number of reflections andp is the number of refined parameters.
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(7)°) smaller than the ideal 90°, probably due to the small size
of the metallacycle (five-membered). The other two angles
involved in the bicyclic unit are close to the ideal value (O(1)-
Ir(1)-N(7) ) 87.8(6)°, N(7)-Ir(1)-C(28) ) 91.4(6)°). The
distances Ir-C(28) ) 2.057(13) Å and Ir-O(1) ) 1.972(12)
Å agree with that for a single bond. With respect to the exocyclic
bonds, C(24)-C(25) (1.33(2) Å) is a clearly double bond, while
the C(22)-C(23) distance amounts to 1.57(2) Å, in agreement
with its single-bond character. The distance Ir-N(6) (2.184-
(12) Å), trans to the aryl moiety of the N,O,C ligand, is greater
than the other two (Ir-N(2) ) 2.022(16) Å, Ir-N(4) ) 2.039-
(14) Å), and reflects the higher trans influence of the aryl ligand
as compared with that of the other two ends.

Analogous data have been obtained for derivative3b.

The NMR data recorded for these compounds are in agree-
ment with the structure found in the solid state. Thus, taking
3a as a representative example, in the1H NMR signals for four
protons are found (7.24, 6.89 (2H), and 6.75 ppm) for the
aromatic protons of the original benzaldehyde, which is ortho
metalated in the final compound. The signals due to the four
protons of the N-Ar ring are shown as doublets of doublets, at
6.97, 6.66, 6.53, and 5.97 ppm, as a consequence of their
nonequivalent environments, owing to the coordination of the
N atom to Ir. This proton nonequivalence suggests a restricted
rotation around the N-Ar bond, at room temperature, probably
due to the crowded environment of the ring in the close
proximity of the Ir center, to which the N atom is bonded. The
exocyclic methylene group resonates at 6.16 and 5.96 ppm. In
the 13C{1H} NMR spectrum, the signal for the imine carbon
atom, Ir-NdC, appears at 175.4 ppm. Finally, the vibration of
the CdN bond is responsible for the IR band at 1725 cm-1.

In conclusion, we have shown that substituted 1,3-oxazolidin-
2-ones can bind to the TpMe2Ir fragment in mainly theη4:π2

fashion found previously for other TpMe2Ir(butadiene) com-
pounds. These derivatives react with a phosphine to experience
a change in the coordination mode of the diene moiety, toη2:
σ2, as deduced by NMR, and with aromatic aldehydes, following
a complex, undisclosed, pathway which ends with the elabora-
tion of a bidentate ligand with aryl, alkoxy, and imine termini.
This reaction involves coupling of the carbonyl carbon atom of
the aldehyde with the diene, decarbonylation of that moiety,
and ortho metalation of the aldehyde phenyl ring.

Experimental Section

General Procedures.All preparations and manipulations were
carried out under nitrogen or argon following conventional Schlenk
techniques. Solvents were dried rigorously and degassed before use.
The compounds prepared were purified by flash column chroma-
tography, through silica gel (Merck 60, 230-400 mesh). Mi-
croanalyses were recorded on a Perkin-Elmer Series II 2400
apparatus. Infrared spectra were recorded on a Perkin-Elmer 2000
FT-IR instrument in KBr and NMR spectra on a JEOL Eclipse
400 spectrometer using CDCl3 as the solvent. The1H and 13C
residual resonance signals of the solvent were used as internal
standards, but chemical shifts are reported with respect to TMS.
31P NMR shifts were referenced to external 85% H3PO4. Most of
the NMR assignments are based on extensive1H-1H decoupling
experiments and homo- and heteronuclear two-dimensional spectra.
Despite repeated efforts, we have been unable to obtain reliable
elemental analysis data for most of the compounds reported. To
show the purity of the samples, we have included in the Supporting
Information a complete set of NMR spectra.

Synthesis of the Compound [TpMe2Ir(CH 2dC(N(4-ClC6H4)C-
(O)O)CdCH2)] (1a). To a suspension of [Ir(µ-Cl)(coe)2]2 (0.104
g, 0.155 mmol) in THF (20 mL) cooled to-20 °C was added (4-
chlorophenyl)-4,5-dimethylene-2-oxazolidinone (0.068 g, 0.306
mmol). The mixture was stirred for 20 min, during which time it
turned brown. Inmediately afterward, a solution of KTpMe2 (0.080
g, 0.239 mmol) in THF (20 mL) was transferred and the mixture
was stirred for 4 h at 20°C. After this time, the solvent was removed
under vacuum and the product extracted with a mixture of CH2Cl2
and Et2O (20 mL, 50/50). The solid was eliminated by centrifugation
and the resulting solution cooled to-20 °C, to yield compound
1a as a brown powder (0.075 g, 68% yield).1H NMR (CDCl3, 25
°C): δ 7.67, 7.43 (2d, 2H each,3JHH ) 8.8 Hz, 4CHPh), 5.81, 5.69,
5.54 (3s, 1H each, 3CHpz), 3.31, 3.29, 0.94, 0.67 (4d, 1H each
2JHH ) 6.1, 6.5, 6.6, and 6.2 Hz, respectively, 2CH2), 2.38, 2.31,
2.27, 2.19, 1.58 (6s, 1:2:1:1:1, 3H each, 6Mepz). 13C{1H} NMR
(CDCl3, 25 °C): δ 155.6 (CO), 153.7, 151.6, 149.5, 143.4, 143.2,
143.1 (Cqpz), 134.8, 132.2 (CqPh), 129.4, 124.3 (1JCH ) 166 Hz, 2
and 2CHPh), 107.8, 107.3, 106.7 (1JCH ) 172 Hz, CHpz), 107.0,
98.0 (Cqdien), 15.1, 14.4, 14.3, 13.0, 12.6 (1:1:1:2:1,1JCH ) 127
Hz, Mepz), -11.3,-11.8 (1JCH ) 154 Hz, Ir-CH2d). IR (KBr):
ν 2529.0 (B-H), 1779.1 (CO) cm-1. Anal. Calcd for C26H30-
BClN7O2Ir‚CH2Cl2 (mol wt 796): C, 40.74; H, 4.05; N, 12.32.
Found: C, 41.0; H, 4.6; N, 11.8.

Synthesis of the Compound [TpMe2Ir(CH 2dC(N(4-CH3-
OC6H4)C(O)O)CdCH2)] (1b). To a suspension of [Ir(µ-Cl)(coe)2]2

(0.10 g, 0.15 mmol) in THF (20 mL) cooled to-20 °C was added
(4-methoxyphenyl)-4,5-dimethylen-1,3-oxazolidin-2-one (0.065 g,
0.31 mmol). After 20 min of stirring, the reaction mixture turned
pale brown. A solution of KTpMe2 (0.078 g, 0.233 mmol, in 20 mL
of THF) was then transferred into the reaction flask and the mixture
stirred for 4 h at 20°C. After this time, the solvent was removed
under vacuum and the solid extracted with a mixture of CH2Cl2/
Et2O (20 mL, 50/50). After centrifugation to remove the solid
residue, the solution was kept at-20 °C, to yield a pale brown
powder (0.067 g, 63% yield).1H NMR (CDCl3, 25°C): δ 7.59 (d,
2H, 3JHH ) 8.8 Hz, 2CHPh), 6.96 (d, 2H,3JHH ) 9.2 Hz, 2CHPh),
5.81, 5.69, 5.54 (3s, 1H each, 3CHpz), 3.89 (s, 3H, OMe), 3.27,
3.26, 0.92, 0.64 (4d, 1H each,2JHH ) 6.2, 6.7, 6.6, 6.2 Hz,
respectively, 2CH2), 2.38, 2.32, 2.31, 2.27, 2.20, 1.61 (6s, 3H each,
6Mepz). 13C{1H} NMR (CDCl3, 25°C): δ 156.2 (CO), 153.8, 151.6,
149.6, 143.3, 143.1, 143.0 (Cqpz), 158.1, 129.0 (CqPh), 124.8, 114.4
(CHPh), 107.7, 107.3, 106.1 (1JCH ) 176.8 Hz, CHpz), 106.0, 99.2
(Cqdien), 55.6 (OMe), 15.1, 14.3, 12.9, 12.6 (1:2:2:1, Mepz), -11.7,
-12.0 (1JCH ) 154 Hz, 2 CH2). IR (KBr): ν 2526.8 (B-H), 1778.6
(CO) cm-1.

Synthesis of Compound 2.To a suspension of compound1b
(0.05 g, 0.071 mmol) in cyclohexane (3 mL) was added (Ph)2PCt

Table 2. Selected Bond Distances (Å) and Angles (deg) for
Compounds 3a and 3b

3a 3b

Bond Distances
Ir(1)-N(6) 2.184(14) 2.192(4)
Ir(1)-N(2) 2.022(16) 2.095(4)
Ir(1)-N(4) 2.039(12) 2.063(4)
Ir(1)-N(7) 2.068(14) 2.080(4)
Ir(1)-C(28) 2.057(15) 2.025(5)
Ir(1)-O(1) 1.972(12) 2.030(4)
C(26)-O(1) 1.33(2) 1.420(6)
C(24)-C(25) 1.33(2) 1.329(7)
C(22)-C(23) 1.57(2) 1.515(7)

Bond Angles
N(2)-Ir(1)-N(4) 85.5(6) 86.15(15)
N(2)-Ir(1)-N(6) 90.3(6) 90.25(15)
N(2)-Ir(1)-N(7) 97.0(6) 95.57(14)
N(4)-Ir(1)-N(6) 86.5(5) 86.44(15)
N(4)-Ir(1)-N(7) 175.5(5) 177.37(14)
N(4)-Ir(1)-C(28) 91.9(6) 91.68(19)
N(4)-Ir(1)-O(1) 89.6(5) 91.29(14)
O(1)-Ir(1)-C(28) 82.2(7) 82.18(16)
O(1)-Ir(1)-N(2) 175.0(5) 177.31(13)
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CP(Ph)2 (0.028 g, 0.071 mmol). The suspension was stirred for 12
h at 60°C. After this time, the solvent was removed under vacuum
and diethyl ether (10 mL) was added, the mixture being shaked
for a few minutes. The solvent was removed and the residue
recrystallized from ethyl acetate/hexane at-20 °C, giving 0.040 g
of the title compound (51% yield).31P{1H} NMR (CDCl3, 25 °C):
δ 9.3 (P-Ir), -19.8 (C-P). 1H NMR (CDCl3, 25 °C): δ 7.93-
6.9 (m, 20H, P-Ph), 6.83, 7.35 (d, 2H each,3JHH ) 9.2 Hz,
CHArOMe), 5.69, 5.50, 5.39 (3s, 1H each, CHpz), 3.78 (s, 3H, OMe),
2.53 (br s, 2H, CH2), 2.98, 2.77 (2dd,2JHH ) 14.5 Hz,3JHP ) 8.5
and 3.0 Hz, respectively, CH2), 2.04 (d, 3H,JHP ) 1.1 Hz, Mepz),
2.40, 2.37, 2.27, 1.46, 1.30 (6s, 3H each, 6Mepz). 13C{1H} NMR
(CDCl3, 25°C, 400 MHz): δ 171.3 (CdO), 159.4, 157.8 (CqPhOMe),
150.3, 136.5 (Ir-CH2CdC), 152.5, 152.1, 150.6, 144.2, 143.8,
143.3 (Cqpz), 132.0, 130.6, 129.1 (d,1JCP ) 62.7 Hz, 3CqPPh), 128-
134 ppm (overlapping doublets, CHPPh and 1CqPPh), 125.6, 114.4
(4 CHPhOMe), 109.1, 108.4, 108.2 (CHpz), 100.3 (dd,1JCP ) 70,
2JCP ) 18 Hz, Ir-PCt), 99.6 (d,1JPC ) 144 Hz, Ir-PCtC), 55.6
(OCH3), 14.5, 14.3, 13.2, 13.0, 12.9, 12.0 (CH3pz), -9.7, -13.7
(d, 2JCP ) 6.4, Ir-CH2). IR (KBr): ν 2533, 1748, 827 cm-1.

Synthesis of Compound 3a.To a suspension of1a (0.100 g,
0.140 mmol) in cyclohexane (3 mL) was added freshly distilled
benzaldehyde (0.3 mL, 2.94 mmol). The suspension was stirred
for 12 h at 60°C. After this time, the solvent was removed under
vacuum and diethyl ether (10 mL) was added, the mixture being
stirred vigorously for a few minutes. After this period of time, the
solvent was evaporated and a1H NMR spectrum of this solid residue
(CDCl3) showed almost quantitative formation of the title product.
It was purified by column chromatography using silica gel.
Recrystallization from Et2O at-20 °C afforded the title compound
as prismatic red crystals (0.06 g, 54% yield).1H NMR (CDCl3, 25
°C): δ 7.24 (dd, 1H,JHH ) 7.7, 1.1 Hz), 6.89 (br m, 2H), 6.75
(dd, 1H,JHH ) 7.3, 1.1 Hz) (Ir-C6H4), 6.97 (dd, 1H,JHH ) 8.4,
2.2 Hz), 6.66 (dd, 1H,JHH ) 8.8, 2.6 Hz), 6.53 (dd, 1H,JHH )
8.4, 2.6 Hz), 5.97 (dd, 1H,JHH ) 8.8, 2.5 Hz) (N-C6H4), 6.16 (s,
1H, dCH2), 5.96 (s, 1H,dCH2), 5.87, 5.43, 5.39 (s, 1H each, CHpz),
5.24 (s, 1H, O-CH), 2.48, 2.43, 2.37, 2.29, 1.62, 1.33 (s, 3 H each,
6 Mepz), 2.05 (s, 3 H, Me-CdN). 13C{1H} NMR (CDCl3, 25 °C):
δ 175.4 (CdN), 160.5 (Ir-C), 152.0, 151.8, 150.6, 143.9, 143.5,
142.7 (Cqpz), 151.5 (C-N), 150.7 (CdCH2), 141.2 (C-C(H)O),
138.9, 122.9, 122.6, 118.5 (CH, Ir-C6H4), 132.2 (C-Cl), 128.4,
128.3, 126.7, 124.2 (CH, N-C6H4), 121.8 (CH2), 107.9, 107.6,
106.1 (CHpz), 88.7 (O-CH), 23.2 (Me-CdN), 18.6, 13.0, 12.9,
12.8, 12.5, 12.1 (Mepz). IR (KBr): ν 2522, 1724.8, 1551.6 cm-1.

Synthesis of 3b.This compound was prepared as indicated for
3a, starting from1b and benzaldehyde (0.04 g, 35% yield).1H NMR
(CDCl3, 25 °C): δ 7.16 (d, 1H,JHH ) 6.5, 1.1 Hz), 6.80 (br m,
2H), 6.67 (t, 1H,JHH ) 6.2 Hz) (Ir-C6H4), 6.41 (s, 2H), 6.09 (t,
1H, JHH ) 8.1 Hz), 5.83 (s, 1H) (N-C6H4), 6.05 (s, 1 H,dCH2),
5.82 (s, 1 H,dCH2), 5.80, 5.34, 5.28 (s, 1 H each, CHpz), 5.25 (s,
1H, O-CH), 3.56 (s, 3H, OMe), 2.41, 2.31, 2.28, 2.21, 1.52, 1.22
(6s, 3H each, 6Mepz), 1.99 (s, 3H, Me-CdN). 13C{1H} NMR
(CDCl3, 25 °C): δ 174.4 (CdN), 160.0 (Ir-C), 158.0 (C-N),
152.1, 151.8, 150.7, 143.5, 143.3, 142.6 (Cqpz), 151.1 (CdCH2),
145.4 (C-C(H)O), 141.0 (C-OMe), 138.7, 122.8, 122.5, 118.4
(CH, Ir-C6H4), 128.9, 123.7, 113.0, 111.8 (CH, N-C6H4), 121.5
(CH2), 107.5, 107.5, 105.9 (CHpz), 87.9 (O-CH), 55.4 (OMe), 23.2
(Me-CdN), 18.3, 12.9, 12.8, 12.7, 12.4, 11.9 (Mepz). IR (KBr):
ν 2527, 1723.3, 1549.7 cm-1.

Synthesis of 4a.This compound was prepared by following the
procedure described for3a, from 1a andp-anisaldehyde. Recrys-
tallization was carried out from diethyl ether (0.09 g, 50% yield).
1H NMR (CDCl3, 25 °C): δ 7.14 (d, 1H,JHH ) 8.0 Hz), 6.47 (dd,
1H, JHH ) 7.7, 2.6 Hz), 6.44 (d, 1H,JHH ) 2.2 Hz) (Ir-C6H3),
6.97 (dd, 1H,JHH ) 8.4, 2.6 Hz), 6.65 (dd, 1H,JHH ) 9.0, 2.3
Hz), 6.53 (dd, 1H,JHH ) 8.6, 2.8 Hz), 5.93 (dd, 1H,JHH ) 8.8,

2.6 Hz) (C6H4), 6.11 (s, 1H,dCH2), 5.91 (s, 1H,dCH2), 5.86,
5.41, 5.39 (s, 1 H each, CHpz), 5.16 (s, 1H, O-CH), 3.63 (s, 3H,
OMe), 2.49, 2.42, 2.37, 2.28, 1.65, 1.40 (6s, 3H each, 6 Mepz),
2.04 (s, 3H, Me-CdN). 13C{1H} NMR (CDCl3, 25 °C): δ 175.4
(CdN), 155.1 (Ir-C), 151.7, 151.6, 150.7, 143.8, 143.3, 142.7
(Cqpz), 153.3 (C-N), 152.1 (CdCH2), 150.4 (C-C(H)O), 142.5
(C-OMe), 132.1 (C-Cl), 124.1, 118.5, 108.4 (CH, Ir-C6H3),
128.3, 128.2, 126.6, 124.1 (CH, N-C6H4), 121.3 (CH2), 107.8,
107.6, 106.1 (CHpz), 88.1 (O-CH), 55.4 (OMe), 23.0 (Me-Cd
N), 18.7, 13.0, 12.9, 12.7, 12.4, 12.1 (Mepz). IR (KBr): ν 2528.6,
1722.8, 1580.5 cm-1.

Synthesis of 4b.This derivative was synthesized by following
the procedure described above for3a, starting from 1b and
anisaldehyde (0.024 g, 29% yield).1H NMR (CDCl3, 25 °C): δ
7.14 (d, 1H,JHH ) 7.7 Hz), 6.53-6.43 (dd and d, 2H) (Ir-C6H3),
6.53-6.43 (2d, 2H), 6.18 (d, 1 H,JHH ) 9.2 Hz), 5.90 (d, 1 H,JHH

) 9.5 Hz) (C6H4), 6.07 (s, 1 H,dCH2), 5.88 (s, 1 H,dCH2), 5.86,
5.42, 5.36 (s, 1 H each, CHpz), 5.18 (s, 1 H, O-CH), 3.66, 3.65 (s,
3 H each, 2 OMe), 2.48, 2.42, 2.37, 2.29, 1.64, 1.40 (s, 3 H each,
6 Mepz), 2.07 (s, 3 H, Me-CdN). 13C{1H} NMR (CDCl3, 25 °C):
δ 174.4 (CdN), 157.9 (C-N), 155.1 (Ir-C), 153.5 (C-C(H)O),
152.1, 151.8, 150.6, 143.5, 143.2, 142.5 (Cqpz), 151.9 (CdCH2),
145.6, 143.1 (C-OMe), 124.0, 118.5, 108.3 (CH, Ir-C6H3), 128.3,
123.8, 113.1, 111.9 (CH, N-C6H4), 120.7 (CH2), 107.9, 107.5,
106.0 (CHpz), 88.0 (O-CH), 55.6, 55.5 (OMe), 23.2 (Me-CdN),
18.5, 13.0, 12.9, 12.8, 12.5, 12.2 (Mepz). IR (KBr): ν 2525.2,
1728.1, 1579.0 cm-1.

X-ray Structure Analyses for Compounds 3a and 3b.An
X-ray-quality red crystal was glued onto the tip of a glass fiber,
and reflections were collected on a Bruker-SMART 5000 CCD-
based diffractometer, usingω scans and a rotating anode with Mo
KR radiation (λ ) 0.710 73 Å) at room temperature. The frames
were integrated with the SAINT software package,22 using a narrow-
frame algorithm, and the structure was solved by direct methods,
completed by subsequent difference Fourier synthesis, and refined
by full-matrix least-squares procedures with SHELXTL 5.1.23 The
structure was checked with PLATON24 or SXGRAPH included in
the WINGX VI.625 crystallographic software package. Non-H atoms
were refined with anisotropic thermal parameters. Hydrogen atoms
were treated as idealized contributions. Pertinent crystallographic
data are collected in Table 1.
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