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The structural and photophysical properties of three new
ReL(CO);Cl complexes (ReL1-ReL3) and their 1-(2-pyridyl)-
imidazo[1,5-a|pyridine ligands, namely 3-methyl-1-(2-pyr-
idyl)imidazo[1,5-a]pyridine (L1), 1-(2-pyridyl)-3-[4-(trifluoro-
methyl)phenyl]imidazo[1,5-a|pyridine (L2), and 3-(4-nitro-
phenyl)-1-(2-pyridyl)imidazo[1,5-a]pyridine (L3), were
studied by spectroscopy, X-ray diffraction, and computa-

tional methods. ReL1-ReL3 have high-energy singlet emis-
sions arising from a © — n* ligand-centered state. In oxygen-
free acetonitrile solutions, the complexes display dual fluo-
rescence due to intense ligand-centered triplet emission.

(© Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim,
Germany, 2008)

Introduction

The 1-pyridylimidazo[l,5-a]pyridine ligands recently re-
ceived potential interest for optical applications,!'31 par-
ticularly in the field of OLEDs.*1 This class of ligands has
emission in the blue region of the visible range (450—
470 nm), which is a desirable, but critical, feature in OLED
technology. In a previous paper!!! we discussed the synthesis
and the photophysical properties of new rhenium com-
plexes containing 1-pyridylimidazo[l,5-a]pyridine ligands
with electron-donor groups on a phenyl substituent. We re-
port here a study on new 1-pyridylimidazo[l,5-a]pyridine
ligands and their corresponding rhenium complexes
(Scheme 1) having electron-withdrawing groups. Compari-
son between ligands and complexes gave useful insights into
their photophysical properties.) Time-dependent DFT
(TDDFT) calculations on singlet and triplet excited
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Scheme 1. Schematic representation of the three ligands L1-L3 and
the corresponding complexes ReLL1-ReL.3.
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statesl’-'!] were used to estimate the nature of admixture
between metal and ligand orbitals and the character of op-
tically active states.

Results and Discussion
X-ray and Electronic Structure

Crystals of ReLL2 were obtained by solvent (acetonitrile)
evaporation. The X-ray structure of ReL2 (Figure 1) shows
the Re(CO); unit to be orthogonal but rotated by 13.5° with

Figure 1. X-ray structure of ReL2; displacement ellipsoids are
drawn at 30% probability. Selected bond lengths (A) and angles
(°): Rel-C20 1.892(14), Rel-C21 1.897(14), Rel-C22 1.868(13),
Rel-N1 2.201(10), Rel-N2 2.185(8), Rel-Cl1 2.520(3), O1-C20-
Rel 177.1(10), O2-C21-Rel 178.8(11), O3-C22-Rel 175.5(9), C1-
NI1-Rel 124.7(8), C5-N1-Rel 117.6(7), C7-N2-Rel 135.5(7), C6—
N2-Rel 114.3(6), C22-Rel-C20 88.8(5), C22-Rel-C21 86.1(5),
C20-Rel-C21 87.7(5), C22-Rel-N2 99.2(4), C20-Rel-N2 99.1(4),
C21-Rel-N2  171.5(4), C22-Rel-N1 91.6(4), C20-Rel-N1
174.0(4), C21-Rel-N1 98.4(4), N2-Rel-N1 74.9(3), C22-Rel-Cl1
176.7(3), C20-Rel-Cll 93.9(4), C21-Rel-CIl 92.0(4), N2-Rel-
ClI1 82.4(2), N1-Rel-ClI 86.0(2).
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respect to the ligand plane of N1-C1-C2-C3-C4-CS5; this
is due to steric crowding by the pendant (trifluoromethyl)-
phenyl substituent, which is rotated with respect to the
same plane by 54.3°. Good agreement between X-ray and
DFT bond lengths and angles is obtained at the level of
calculation employed (see Supporting Information).

The HOMO orbitals of the three ligands have similar
features. They consist of 7 orbitals delocalized on the whole
aromatic system. L2 shows only a little contribution from
the trifluoromethyl group. In L1 and L2 the LUMO is n*
and involves the whole molecule, while in L3 the orbital
surface is centered primarily on the 4-nitrophenyl moiety.
In ReL1-ReL3 the HOMO is ligand-centered and has a
backdonation contribution from the metal to the pyridylim-
idazo[1,5-a]pyridine rings. The LUMOs of ReLL1 and ReL.2
have small contributions from the Cl and the two equatorial
carbonyl groups. As observed for L3, the LUMO of Rel.3
is localized on the nitrophenyl ring (with participation from
the nitrogen atoms of the imidazole ring).

Absorption and Fluorescence Spectra and Singlet Excited
States of L1-L3 and ReL.1-ReL.3

Absorption and fluorescence spectra were recorded in
acetonitrile. Experimental and theoretical data for all inves-
tigated compounds are reported in Table 1. The experimen-
tal and simulated absorption spectra of L2 and RelL2 are
shown in Figure 2 together with the emissions. All spectra
for the other ligands and complexes are reported in the
Supporting Information.

According to TDDFT calculations, the low-energy band
of L1 is a pure m — ©n*, while the presence of the (trifluoro-
methyl)phenyl (CF;Ph) group in L2 leads to a mixture of a
n — w* state and a charge-transfer (CT) state of pyridyl-
imidazo[1,5-a]pyridine — CF;Ph character. Also for L3 the
major band is composed of 1 — n* and CT (pyridylimid-
azo[1,5-a]pyridine — NO,Ph) states, as shown by the broad
shoulder at 429 nm. Unfortunately, TDDFT underestimates
the energy of the CT state of 0.549 eV (100 nm), allowing

Table 1. Absorption and emission properties of L1-L3 and ReL1-ReL3 in acetonitrile.

Jabs (NM) e(M'tem™)  Trans.  E.u (eV)/ (nm) f@ Character Vems X 103 (cm™) / (nm) ¢ T,y (DS)
L1 368 15400 1 3.40/ 365 0.34 T — ¥ 21.9 /457 0.23 8.3
331 17000 2 3.92/317 0.11 n— ¥
297 13700 3 4.26 / 291 0.23 n— ¥
279 13300 5 4.87 /1255 0.07 n— ¥
7 5.38 /231 0.06 n— ¥
L2 356 14400 1 3.36 /370 0.46 T — ¥ 22.1/452 0.15 3.6
2 3.45/359 0.29 CT
324 13800 3 395/314 0.15 n— n*/CT
295 8300 5 4.28 /289 0.18 CT (py)
230 14100 7 5.03 /247 0.06 n— ¥
L3 429 18900 1 2.357529 0.43 CT 21.9 /456 0.004 4.3
380 21400 2 341/ 364 0.28 n— ¥
328 17600 4 396/ 313 0.07 CT
268 25600 5 398 /311 0.17 CT (NO,)
7 4.02 /309 0.16 CT (NO,)
8 4.15 /299 0.09 CT (NO»)
ReLL1 381 13400 1 3.29 /377 0.29 T — ¥ 23.2 /430 =104 99
2 3.49 /356 0.09 MLCT 17.6 / 568
3 3.63 /342 0.07 MLCT 16.2 /618
310 9400 6 4.17 71 298 0.08 n— ¥ 14.8 /1 675
8 4.23 /293 0.06 MLCT/n — n*
275 8900 21 4.94 /251 0.08 MLCT
22 4.97 /249 0.20 1 — */LMCT
Rel2 376 15900 1 3.25/ 381 0.24 n— n* 234 /428 0.003 <3
2 3.45/ 360 0.17 MLCT 17.9 / 558
3 3.56 / 349 0.06 MLCT 16.5 / 605
302 14500 4 3.79 / 328 0.06 CT (LO) 15.2 /660
6 3.91/317 0.13 n— ¥
8 4.18 /297 0.05 MLLCT
14 4.35/ 285 0.06 MLCT
24 4.77 1 260 0.06 CT(LC)/MLCT
27 4.92 /252 0.09 MLCT
Rel.3 1 2.59 /478 0.14 CT (LO) 21.9 /456 0.002 10.0
374 18400 4 3.30/ 375 0.21 MLCT/n — n* 17.9 / 558[b]
6 3.49 / 355 0.15 MLCT 16.4 / 608(®!
7 3.59 / 346 0.07 MLCT 15.0 / 665(®!
306 12700 14 4.20 / 295 0.06 MLLCT
16 4.25/7292 0.08 MLLCT
260 20300 22 4.44 1279 0.09 mixed
23 4.53 /274 0.08 mixed
29 4.69 /265 0.24 MLLCT (NO»)

[a] Only electronic transitions with an oscillator strength (f) value higher than 0.05 are reported. [b] Data recorded at 77 K.
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Figure 2. Experimental (black line) and calculated (magenta line)
absorption spectra and emission spectrum (green line) for L2 and
ReL.2 in acetonitrile. The singlet excited states are shown as vertical
bars with heights equal to the oscillator strength. Inset: Electron
density difference maps (EDDMs)!%! of the lowest energy singlet
electronic transition for L2 and ReL2 (violet indicates a decrease
in charge density, while cyan indicates an increase). Theoretical
curves and EDDMs were obtained with the program GaussSum
1.05.1161 All spectra were normalized.

only a qualitative interpretation of the absorption spectrum
of L3.

ReL1 and ReL2 have low-energy absorption bands cen-
tered at around 380 nm. These bands are both composed
of two MLCT (Re — L1 or L2) transitions and a ligand-
centered m — 7* transition with lower energy. Mixed
MLCT and ligand-centered states are present at higher en-
ergy (over 300 nm) in the spectrum of ReLl1 and ReL2.
ReL3 displays a maximum of absorbance at 374 nm due to
a ligand-centered CT state (pyridylimidazo[l,5-a]pyridine
— NO,Ph) and two states with MLCT character. Despite
a significant error in the energy value of the ligand-centered
CT transition (0.545 ¢V, 83 nm), TDDFT correctly repro-
duces the blue shift and the decrease in the oscillator
strength value for this transition in ReL.3 with respect to
L3. The complex has, in fact, a less prominent shoulder at
396 nm in the experimental spectrum.

L1 and L2 both have singlet emission maxima at about
455 nm with lifetimes in the 3-8 ns range and quantum
yields of 0.23 and 0.15, respectively. Moreover, they both
have narrow bands [FWHM (full width at half maximum)
=~ 3764 cm '], partially showing vibronic structure. These
similarities indicate that, as expected for L1, the L2 emis-
sion can be ascribed to a 1 — m* state centered only on the
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N-containing rings. In the case of L3 the position of the
band and the modest Stokes shift suggest that the emission
also occurs from a m — n* state. Mixing with the low-en-
ergy CT state can explain the larger bandwidth (FWHM
=~ 4375 cm ') and the absence of vibronic structure.

ReL1, Rel.2, and ReL3 have ligand-based singlet emis-
sions with maxima at 435, 428, and 456 nm respectively.
The blue-shifted emission of ReLLl1 and RelL2, relative to
their free ligands, is related to the change in conformation
of the ligand (trans to cis) upon metal coordination.l! All
three complexes, to a large extent, have emitting states with
n — 1* character. However, the presence of multicompo-
nents in the lifetime decays, the differences in bandwidths
and Stokes shifts indicate that other states contribute some-
how to the emission. Quantum yields and lifetimes for the
three complexes are in agreement with the values measured
for other rhenium complexes of this kind.''! In oxygen-free
acetonitrile solutions, three new maxima of decreasing in-
tensity appear at 568, 618, and 675 nm for ReLl, and at
558, 605, and 660 nm for ReL2; such bands appear only at
77 K for RelL.3 and are centered at 558, 608, and 665 nm.
The new bands are due to triplet states since they are red-
shifted and strongly dependent on oxygen quenching. The
vibrational profile, typical of C=C and C=N stretching
(= 1425 cm!), shows that the triplet states have n — m*
character. Spin density calculations!!?! on the lowest-lying
triplet state of ReLL1-L3 confirm this assignment (see Fig-
ure 3 for ReL2). Emission energies calculated with the
ASCF approach!'3!4 are slightly lower than the experimen-
tal ones; they are 693 nm for both ReLLl and ReL2 and
685 nm for ReL3.

Fluo. (a.u)

400 450 500 550 600 650 700
Wavelength (nm)

Figure 3. Emission spectra of ReL.2 in the deoxygenated acetoni-
trile solution at room temperature (green line) and at 77 K (purple
line). Inset: Plots of the spin density (isovalue 0.0004) of the lowest
lying triplet state geometry of complex ReL2. All spectra were nor-
malized.

Conclusions

The 1-pyridylimidazo[l,5-a]pyridine ligands are good
candidates for preparing blue-emitting metal complexes, al-
though ReLL1-ReLL3 have low quantum yields. Modification
of substituents in position 3 can be achieved easily by
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straightforward synthetic procedures that allow tuning of
the photophysical properties of the complex. The rhenium
compounds investigated in this work present singlet/triplet
dual emission in the absence of oxygen. In all cases, the
nature of the emissive state is a ligand-centered 1 — 7*
transition, even if, according to TDDFT, CT character con-
tributes to the emission. L3 and ReL3 do not present pure
CT state emissions, despite the presence of a strong elec-
tron-withdrawing group such as nitrophenyl. Pure CT states
were observed for the analogous dimethylaminophenyl de-
rivatives..! In ReL3 the metal core and the nitrophenyl
group compete for the electron density localized on the 1-
pyridylimidazo[1,5-a]pyridine moiety. In the dimethylami-
nophenyl analogue, on the contrary, metal coordination fa-
vors electron density migration from the dimethylami-
nophenyl group to the chelated rings. Finally, it is worth
noting that an increase in the level of calculation for L3 and
ReL3 (B3LYP/6-311G** and B3LYP/LanL.2DZ/6-311G**,
respectively) does not provide any significant improvement
in the prevision of the singlet state energies.

Experimental Section

Physical Methods: NMR spectra were recorded with a JEOL EX
400 spectrometer (B, = 9.4T, 'H operating frequency:
399.78 MHz) with chemical shifts referenced to residual protons in
the solvent ([Dg]acetone and [Dg]dmso). UV/Vis absorption spectra
were measured with a double-beam Perkin—Elmer Lambda 20 UV/
Vis spectrophotometer equipped with a 1-cm quartz cell. Emission
spectra as well as luminescence lifetimes were obtained by using a
HORIBA Jobin Yvon IBH Fluorolog-TCSPC spectrofluorimeter.
Fluorescence quantum yields were determined by using quinine bi-
sulfate (0.1 N H,SO,) as standard (¢ = 0.546!'7). Luminescence life-
times were determined by time-correlated single-photon counting.
The data were collected into 2048 channels to 10,000 counts in the
peak channel. Emission decay data were analyzed with the software
DAS6 (TCSPC Decay Analysis Software). Mass spectra were re-
corded by using an XCT PLUS electrospray ionization—ion trap
(ESI-IT) mass spectrometer (Agilent Italy, Milan). Samples were
dissolved in methanol/water (9:1) solution with formic acid (0.1%).
The m/z scan range was 200-800.

X-Ray Structure Determination: A suitable crystal of [Re{1-(2-pyr-
idyl)-3-[4-(trifluoromethyl)phenyl]imidazo[1,5-a]pyridine } (CO);Cl]
(ReL2) was coated with Paratone N oil, suspended in a small fiber
loop, and placed in a cooled nitrogen gas stream at 173K on a
Bruker D8 SMART APEX CCD sealed tube diffractometer with
graphite monochromated Mo-K, (0.71073 A) radiation. Data were
measured by using a series of combined phi and omega scans with
10s frame exposures and 0.3° frame widths. Data collection, in-
dexing, and initial cell refinements were all carried out with
SMARTU!®! software. Frame integration and final cell refinements
were performed with SAINT! software. The final cell parameters
were determined from least-squares refinement on 5171 reflections.
The SADABS?% program was used to carry out absorption correc-
tions. The structure was solved by direct methods and difference
Fourier techniques (SHELXTL, V6.12).2"1 Hydrogen atoms were
placed into their expected chemical positions by using the HFIX
command and were included in the final cycles of least-squares
with isotropic U values related to the atoms that were ridden
upon. All non-hydrogen atoms were refined anisotropically. Struc-
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ture solution, refinement, graphics, and generation of publication
materials were performed by using SHELXTL, V6.12 software.
CCDC-683746 contains the supplementary crystallographic data
for RelL.2. This data can be obtained free of charge from The Cam-
bridge Crystallographic Data Centre via www.ccde.cam.ac.uk/
data_request/cif.

Computational Details: Gaussian 03*? was employed for all calcu-
lations. Geometry optimization of the ground and lowest-lying trip-
let state in the gas phase were performed with the B3LYP func-
tional.?324 The LanL.2DZ/6-31G** basis set was used for the com-
plexes, while the ligands were optimized at the B3LYP/6-31G**
level. The nature of all stationary points was confirmed by per-
forming a normal-mode analysis. Eight singlet excited states for
L1-L3 and thirty-two singlet excited states for ReL1-ReL3 were
obtained with time-dependent DFT (TDDFT) calculations?3-26]
and the conductor-like polarizable continuum model method
(CPCM)P72%T with acetonitrile as solvent.

Synthesis of Ligands: All ligands were prepared according to a pub-
lished procedure;% only L1 was obtained with a slight modifica-
tion of such a procedure.

3-Methyl-1-(2-pyridyl)imidazo[1,5-a]pyridine (L1): A mixture of
2,2'-dipyridyl ketone (1.84 g, 10.0 mmol), acetaldehyde (0.88 g,
20.0 mmol), and ammonium acetate (3.86 g, 50.0 mmol) in glacial
acetic acid (100 mL) was stirred at 110 °C under nitrogen. After
5 h, the reaction mixture was cooled to room temperature, and the
acetic acid was removed by evaporation under vacuum. The solid
was dissolved in an aqueous solution of NaCl and NaHCOs;, and
the mixture was extracted with CH,Cl,. The organic layer was sep-
arated, and the solvent was evaporated under vacuum. The formed
solid was extracted with petroleum ether, and then the solvent was
removed by evaporation under vacuum. Yield 38% (0.80 g). 'H
NMR (400 MHz, [D¢]dmso, 298 K): 6 = 2.65 (s, 3 H), 6.74 (t, 3Jun
=6.8 Hz, 1 H), 6.96 (t, *Jyy = 9.2 Hz, 1 H), 7.12 (t, 3Jyuy = 6.2 Hz,
1 H), 7.76 (t, 3Juu = 9.5Hz, 1 H), 8.01 (d, 3Jyy = 8.0 Hz, 1 H),
8.17 (d, 3Jyy = 7.2 Hz, 1 H), 8.46 (d, 3Juy = 9.2 Hz, 1 H), 8.55
(d, 3Juu = 4.7Hz, 1 H) ppm. 3C NMR (100 MHz, [Dg]dmso,
298 K): 6 = 12.3, 112.9, 118.6, 120.0, 120.3, 120.8, 122.5, 127.4,
128.4, 135.5, 136.4, 149.0, 154.9 ppm.

1-(2-Pyridyl)-3-|4-(trifluoromethyl)phenyl]imidazo[1,5-a|pyridine
(L2): Yield 77% (2.6 g). "H NMR (400 MHz, [D¢Jacetone, 298 K):
0=06.90 (t, 3Jyy = 8.6 Hz, 1 H), 7.10 (t, 3Jyu = 8.6 Hz, 1 H), 7.19
(t, 3Jun = 6.0 Hz, 1 H), 7.82 (t, *Jun = 9.1 Hz, 1 H), 7.93 (d, *Juu
= 79 Hz, 2 H), 8.21 (d, 3Jyy = 6.6 Hz, 2 H), 8.26 (d, 3Juyy =
8.5 Hz, 1 H), 8.63 (d, 3Juyn = 5.9 Hz, 2 H), 8.78 (d, 3Jyu = 9.8 Hz,
1 H) ppm. '3C NMR (100 MHz, [Dglacetone, 298 K): § = 115.5,
120.3, 121.5, 122.5, 122.7, 123.2, 126.6, 126.7, 129.4, 130.2, 130.5,
131.7, 135.1, 137.0, 137.1, 149.9, 156.0 ppm.

3-(4-Nitrophenyl)-1-(2-pyridyl)imidazo[1,5-a]pyridine (L3): Yield
84% (2.7 g). "H NMR (400 MHz, [Dg]acetone, 298 K): § = 6.98 (t,
3Jun = 7.6 Hz, 1 H), 7.17 (t, 3Jyy = 10.1 Hz, 1 H), 7.22 (t, *Juy
= 8.6 Hz, 1 H), 7.85 (t, 3Jun = 9.4 Hz, 1 H), 8.30 (m, 3 H), 8.45
(d, 3Juyy = 13.8 Hz, 2 H), 8.45 (d, 3Juu = 6.6 Hz, 1 H), 8.75 (d,
3Juu = 7.2 Hz, 1 H), 8.83 (d, 3Jyuy = 10.4 Hz, 1 H) ppm. 3C NMR
(100 MHz, [Dglacetone, 298 K): 6 = 115.9, 120.5, 121.7, 122.5,
123.3, 123.6, 125.1, 129.3, 137.2, 150.0 ppm.

General Synthesis of fac-Re(L)(CO);Cl: Chlorido complexes,
Re(L)(CO);Cl, were obtained with a slight modification of a pre-
viously published procedure;3!! Re(CO)sCl (0.40 g, 1.1 mmol) was
heated at reflux with equimolar quantities of the appropriate ligand
in toluene for 4 h. The yellow products were precipitated from solu-
tion, then filtered, and washed with toluene and ethyl ether.

Eur. J. Inorg. Chem. 2008, 3587-3591
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fac-ReL1(CO);Cl1 (ReL1): Yield 77% (0.44 g). 'H NMR (400 MHz,
[DgJdmso, 298 K): & = 2.98 (s, 3 H), 7.14 (t, 3/ = 7.0 Hz, 1 H),
7.40 (m, 2 H), 8.13 (t, *Juu = 7.9 Hz, 1 H), 8.37 (m, 2 H), 8.50 (d,
3Jyn = 7.2 Hz, 1 H), 8.88 (d, *Jyu = 5.6 Hz, 1 H) ppm. *C NMR
(100 MHz, [Dg]dmso, 298 K): § = 13.3, 115.1, 117.1, 120.4, 123.1,
124.5, 125.5, 128.6, 129.2, 135.5, 139.5, 139.7, 152.4, 190.1, 197.9,
198.0 ppm. MS (ESI): m/z = 512 [M — Cl + CH,OHJ*, 480 [M —
CIJ*. C,¢H, CIN;O3Re (514.94): caled. C 37.32, H 2.15, N 8.16;
found C 37.19, H 2.01, N 8.04.

fac-ReL2(CO);Cl (ReL2): Yield 81% (0.58 g). "H NMR (400 MHz,
[Dg]dmso, 298 K): 6 = 7.10 (t, *Jun = 6.9 Hz, 1 H), 7.48 (t, *Jyn
= 6.9 Hz, 1 H), 7.50 (t, 3Juy = 6.7 Hz, 1 H), 8.09 (m, 4 H), 8.21
(m, 2 H), 8.50 (d, *Jyu = 2.3 Hz, 1 H), 8.52 (d, /gy = 4.1 Hz, 1
H), 8.90 (d, 3/ = 5.6 Hz, 1 H) ppm. '*C NMR (100 MHz, [Dg]-
dmso, 298 K): 6 = 116.3, 117.2, 120.9, 121.7, 123.6, 124.3, 125.2,
126.2, 126.6, 129.2, 129.4, 130.5, 131.1, 131.4, 132.3, 138.8, 139.8,
152.3, 152.7, 190.1, 195.8, 197.7 ppm. MS (ESI): m/z = 642 [M —
Cl + CH;0H]*, 610 [M — CIJ*. C5,H,,CIF;N;05Re (645.01): caled.
C 40.97, H 1.88, N 6.51; found C 41.11, H 1.97, N 6.39.

fae-ReL3(CO);Cl (ReL3): Yield 73% (0.50 g). 'H NMR (400 MHz,
[Dg]dmso, 298 K): 8 = 7.13 (t, 3Jy = 6.74 Hz, 1 H), 7.50 (m, 2 H),
8.18 (d, 3y = 8.8 Hz, 2 H), 8.22 (t, *Juu = 7.9 Hz, 1 H), 8.25 (d,
3Jyn = 7.2 Hz, 1 H), 8.52 (m, 2 H), 8.58 (d, *Jyu = 8.8 Hz, 2 H),
8.91 (d, *Ju = 5.3 Hz, 1 H) ppm. 13C NMR (100 MHz, [D¢]dmso,
298 K): 0 = 116.4, 117.3, 120.9, 123.7, 124.2, 126.8, 129.4, 129.7,
132.7, 133.1, 138.1, 139.9, 149.0, 152.2, 152.8, 190.0, 196.1, 197.6
ppm. MS (ESI): m/z = 619 [M — Cl + CH,OHJ", 587 [M - CIJ*.
C»H,»CIN,OsRe (622.01): caled. C 40.55, H 1.94, N 9.01; found
C 40.68, H 2.05, N 8.82.

Supporting Information (see footnote on the first page of this arti-
cle): calculated and experimental UV/Vis spectra, emission spectra,
electron density difference maps (EDDMs), singlet transition ener-
gies for L1, L3, ReLL1 and ReL3, selected bond lengths for ReL.1-
ReLL3, and triplet spin density plots for RelL1 and ReL3.
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