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1,3-Bis(4-alkyloxyphenyl)-3H-imidazol-1-ium trifluorometh-
anesulfonates, alkyl = CH3(CH2)n–1, n = 8, 10, 12, 14 and 16,
can be derived from the analogous 4-alkyloxyphenylamines.
These imidazolium salts exhibit a lamellar liquid-crystal me-
sophase between 99 °C and 191 °C. The smectic-A phase
was fully characterised by polarising optical microscopy,
differential scanning calorimetry and X-ray diffraction. We

Introduction

Extensive studies of ionic liquids have revealed their
many useful properties such as their extremely low volatil-
ity, high thermal stability, nonflammability, high chemical
stability, high ionic conductivity and wide electrochemical
window.[1] Such salts are extremely versatile in that changes
in both the cation and its counteranion can be used to tune
their properties, which for imidazolium salts in particular
includes their mesomorphism.[2] The merging of imid-
azolium ionic liquids and liquid-crystal chemistry has in-
deed begun to lead to a new range of materials[1d,3] with
applications in, for example, dye-sensitised solar cells,[4]

electron transport systems[3b] and nanoparticle electrosyn-
thesis.[5] Variation of the imidazolium N-substituents is a
facile means of creating this range. Of additional interest is
the fact that the salts can be readily deprotonated to give,
formally, N-heterocyclic carbenes that are excellent ligands
for transition-metal-based catalysts.[6]
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report also the synthesis, lamellar crystal structure and cata-
lytic activity of the PdII complex of the (deprotonated) car-
bene form of one of these salts. In addition, we measured the
charged carrier mobilities in the mesophase.

(© Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim,
Germany, 2007)

Herein, we wish to report the synthesis of imidazolium
liquid crystals as well as the synthesis and catalytic activity
of a PdII carbene complex derived from a mesomorphic
imidazolium species.

Results and Discussion

Synthesis

Compounds 1a–e were obtained � as described pre-
viously for 1c[7] � in a two-step procedure from aniline de-
rivatives (Scheme 1). Condensation of the aniline deriva-
tives with glyoxal followed by treatment with chloromethyl
pivalate in the presence of 1 equiv. of silver triflate gave cor-
responding imidazolium salts 1a–e in good yields, all of
which were unequivocally characterised by 1H and 13C{1H}
NMR, UV and FTIR spectroscopy, as well as elemental
analysis.

Scheme 1. Reagents and conditions: (i) hydrazine/C; (ii) glyoxal,
ethanol, reflux; (iii) AgOTf, chloromethyl pivalate, CH2Cl2, 48 h
reflux under inert atmosphere.
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Mesomorphic Properties

The mesomorphic behaviour and phase-transition tem-
peratures were characterised by polarising optical micro-
scopy (POM), differential scanning calorimetry (DSC) and
X-ray diffractometry (XRD). The phase-transition tem-
peratures and their corresponding enthalpy changes for
compounds 1a–e are compiled in Table 1, whereas typical
results are displayed in Figure 1.

Table 1. Phase-transition temperatures (°C) and corresponding en-
thalpies ∆H (J/mmol) were determined from the first heating; ab-
breviations: Cr = crystalline phase, LC = smectic-A phase, I = iso-
tropic phase.

Compound T [°C] Cr � LC T [°C] LC � I

1a 120.0 (48.51) 126.0 (3.09)
1b 116.0 (57.55) 158.0 (3.78)
1c 117.0 (80.03) 175.7 (4.60)
1d 118.3 (71.91) 183.9 (3.87)
1e 113.4 (108.44) 191.1 (3.46)

Figure 1. Phase diagram of compounds 1a–e (I: isotropic liquid;
SA: smectic-A phase; Cr: crystalline phase).

The high stability of the compounds was demonstrated
by the absence of significant perturbation of the DSC pat-
terns following several heating–cooling cycles. The peak oc-
curring at the lowest temperature (see Table 1 and Figure 1)
corresponds to the melting of the crystal into a smectic-
A phase. Determined by random motions of the paraffinic
moiety, this peak involves an important enthalpy change
that increases linearly with the number of carbon atoms of
the tails (see Figure 2, �).

The corresponding slope (7.2�0.9) KJ/mol gives a value
of the melting enthalpy of the methylene groups of
(258�32) J/g, comparable to that found for the complete
melting of linear paraffins (289 J/g)[8] or for the transition
of crystalline mesogens into a smectic phase (272[9a] and
238[9b] J/g).
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Figure 2. Phase transition enthalpies as a function of the number
of carbon atoms in the alkyl chains; �, Cr–SA; �, SA–I.

The peak corresponding to the transition from the smec-
tic-A phase to the isotropic liquid, related to the disorder-
ing of the aromatic cores of the molecules, involves an en-
thalpy that is independent of the length of the molecules,
as expected and observed (see Figure 2, �).

The liquid-crystalline phase was also confirmed by op-
tical microscopy. The optical textures observed during slow
cooling from isotropic melt showed the emergence of a
smectic-A phase (see Figure 3a–b, initial appearance of rods
turning into wide, fan-like, focal-conic textures).

Figure 3. a) Polarising optical microscope image observed upon
slow cooling of the isotropic melt clearly show the emergence of
Batônnets with positive units. b) Typical smectic-A phase obtained
from 1c between 117 and 175 °C.
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Figure 4. X-ray diffraction pattern of the smectic-A phase of 1c at different temperatures. For clarity the intensities of the peak 002 and
the broad band at Bragg angles 2θ�5° have been magnified.

The smectic-A arrangement is definitively established by
the presence of two sharp, equidistant reflections (ratio 1:2)
in the small angle region, related to smectic layering, and a
broad band in the wide angle region, related both to the
disordered conformation of the alkyl chains and the liquid-
like lateral correlations of the aromatic core within the lay-
ers (Figure 4).

This mesophase was also evident in the XRD patterns,
allowing determination of the d-spacing values for the
smectic-A phase as shown in Figure 5. It is important to
note that the smectic period increases in a linear manner
with the molecular size.

Figure 5. Variation of the smectic period of 1a–e in the smectic-A
state as a function of the number of carbon atoms in the alkyl
chains and at different temperatures.

Palladium(II) Carbene Complex

Transformation of imidazolium salts 1a–e into N-hetero-
cyclic carbene complexes was of interest in regard to pos-
sible applications in catalysis. Thus, palladium(II) complex
2 was obtain by deprotonation of imidazolium 1b in the
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presence of the palladium salt precursor Pd(OAc)2, KOtBu
(1 equiv.) and NaI (4 equiv.) (Scheme 2).[10] The formula-
tion of complex 2 was confirmed by elemental analysis. The
presence of a carbene centre was established by the observa-
tion of a signal at δ = 167.0 ppm in the 13C NMR spectra,
which was assigned to the 2C-imidazol-2-ylidene carbon
nucleus, and by the absence of the resonance for the 2H-
imidazolium proton in the 1H NMR spectra. The details of
the molecular structure of palladium carbene complex 2 in
the solid state were established by a single-crystal X-ray dif-
fraction study. The molecular unit present in the crystal is
shown in Figure 6.

Scheme 2. Conditions: 12 h at room temp.

As shown in Figure 6, the PdII centre is bound to two
carbene ligands with a cis coordination geometry. The
metal has a square-planar coordination sphere [C1–Pd–
C36, 89.8(1)°; I–Pd–I, 92.42(4)°], with the heterocyclic rings
near-perpendicular to the coordination plane and to one
another.

The Pd–I [2.6788(3) and 2.6620(8) Å] and Pd–C bond
lengths [2.009(3) and 2.000(4) Å] are similar to those in re-
lated complexes.[11] The cis geometry is probably favoured
by a combination of steric and electronic factors involving
the Pd centre as well as π–π interactions between the phenyl
groups of the two heterocyclic ligands[12] [centroid distances
of 3.54(2) and 3.66(2) Å for C20–C25/C55–C60 and C4–
C9/C39–C44, respectively, labelled x in Figure 7). This in-
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Figure 6. ORTEP view of the crystal structure asymmetric unit of
complex 2 with partial labelling scheme. Thermal ellipsoids enclose
50% of the electronic density. Dashed lines indicate the intramolec-
ular phenyl–phenyl π–π interactions.

teraction may also account for the orientation of the phenyl
rings towards the heterocyclic carbene. The length of the
rigid part of the molecule is around 13.1 Å, whereas the
length of the alkoxy chain is around 12.6 Å (see Figure 6).

No classical hydrogen bonds were detected in this crystal
structure. Nevertheless, careful analysis of the intermo-
lecular approaches provided evidence for three nonclassical
hydrogen bonds involving the iodine and carbon atoms of
both the phenyl and heterocyclic rings.

These presumably weak hydrogen contacts[13] are listed
in Table 2. The crystal packing can be interpreted in terms
of a combination of CH–π and π–π interactions.[13] The
intermolecular π–π interactions (labelled y in Figure 7) oc-
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Figure 7. Solid-state packing diagram of complex 2 in projection
on the (b,c) plane. The π–π and CH–π interactions are labelled with
x (intramolecular π–π), y (intermolecular π–π) and z (intermo-
lecular CH–π).

curring between the heterocycles force them to be strictly
parallel. Another π–π weak interaction is detected between
both C36–N3–C37–C38–N4 rings of two adjacent mole-
cules along the b axis [with a centroid distance of
3.90(2) Å].

Table 2. Weak hydrogen interactions with iodine atoms.

dH–I [Å] dC–I [Å] C–H–I angleC–H···I dC–H [Å] [°]

C25–H25···I1 0.95 2.99 3.8954 159
C37–H37···I2 0.95 3.02 3.8384 146
C60–H60···I2 0.95 2.93 3.8223 156

Finally, the CH–π interactions (C10–H10B···phenyl
group and C11–H11A···phenyl group; labelled z in Fig-
ure 7) probably explain the form of the array along the crys-
tallographic b axis.

Catalysis Behaviour

Cross-coupling reactions represent an extremely versatile
tool in organic synthesis. In order to explore the potential
of our imidazolium salts as a source of N-heterocyclic car-
bene ligands for palladium-catalysed cross-coupling reac-
tions, we decided to investigate the Suzuki–Miyaura reac-
tion with imidazolium 1b (Scheme 3).[14] Optimised condi-
tions were used for the Suzuki–Miyaura cross-coupling:
Pd(OAc)2/imidazolium salt (2 equiv.), Cs2CO3 as base and
dioxane as solvent (80 °C).[15]

Scheme 3. Suzuki–Miyaura reaction.
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The coupling of bromobenzene and phenylboronic acid

proceeds quite rapidly in high yields with a catalyst loading
of 1.0 mol-% (96% GC yield after 1 h). However, we were
not able to observe catalysis for the coupling of chloroben-
zene and phenylboronic acid even with a higher catalyst
loading (2.5 mol-%). Similar results were obtained by using
palladium complex 2. It is known that steric factors dictate
the catalytic activity since bulky N-substituents in the imid-
azolium salt are required to get good catalytic activity. The
presence of the alkoxy chain in the para position of the N-
aryl imidazolylidene does not change the efficiency of the
ligand in the cross-coupling. Therefore, imidazolium 1b
with two C10H21 alkyl tails acts as a ligand with the same
reactivity as 1,3-bis(4-methylphenyl)imidazolylidene.[15]

Mobility of Charged Carriers in the Mesophase

The carrier mobility measurements were carried out for
the smectic-A phase of 1b by using the time-of-flight (TOF)
technique (Figure 8). As preliminary data, the mobility for
the positive electrode illumination was estimated to be in
the order of 10–4 cm2/Vs, which is comparable to those of
nematic liquid crystals (10–4–10–6 cm2/Vs)[16] and the lower
ordered smectic liquid crystals.[17–19]

Figure 8. Typical decay curve of the transient photocurrent ob-
served in the TOF measurements (bias: 10000 V/cm). The meso-
phase is smectic-A phase (131 °C) and the compound was not uni-
formly aligned in the cell gap (2.56 µm-thick).

This mobility is in a region where both electronic and
ionic transports of charged carriers should be considered.
It might indicate that both ionic transport and electronic
hopping could be realised in the liquid-crystalline phase of
this compound, though the reality of carriers is unknown
for this mobility.

Conclusions

We report the full characterisation of new mesomorphic
compounds based on an imidazolium unit with different
alkyls tails. We investigated the ability of the conjugate base
of the cation to form carbene complexes with palladium(II).
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Preliminary measurements of the charged carrier mobility
in the mesophase suggest electronic as well as ionic trans-
ports. To evaluate the influence of the supramolecular
architecture on catalysis or palladium-catalysed reactions,
we are now investigating the ability of this palladium(II)
carbene complex to be dissolved in an ionic liquid crystal.

Experimental Section
Synthesis: All commercially available chemicals were used without
further purification. Dichloromethane (DCM) was carefully dried
and distilled prior to use. Full details of the salt and PdII complex
syntheses will be given elsewhere, though all bisimines were ob-
tained as indicated in Figure 1.[7] The new compounds were charac-
terised by NMR spectroscopy and elemental analyses. With appro-
priate variations of the alkoxyphenyl diimine starting material (Fig-
ure 1), all imidazolium triflates were prepared by the method de-
scribed below for octyloxy species 1a.

1,3-Bis(4-octyloxyphenyl)-3H-imidazol-1-ium Trifluoromethanesul-
fonate (1a): To a mixture of the octyloxy bisimine (0.521 g,
1.12 mmol) and AgOTf (0.317 g, 1.23 mmol) was added dry
CH2Cl2 (25 mL) and then chloromethyl pivalate (305 µL,
2.103 mmol). The mixture was stirred in the dark at 50 °C, under
an argon atmosphere, for 20 h. The solution was cooled to room
temp., the mixture was filtered through Celite, the solvent was evap-
orated and the crude product was purified by silica gel column
chromatography (CH2Cl2 then CH2Cl2/MeOH, 95:5). The com-
pound was subsequently crystallised from dichloromethane by the
addition of hexane. The imidazolium triflate deposited as colour-
less crystals. (0.413 g, 59%). 1H NMR (300 MHz, CDCl3, 20 °C):
δ = 9.64 (t, 4J = 1.23 Hz, N–CH–N imidazolium), 7.67 (d, 4J =
1.60 Hz, 2 H, N–CH–CH–N imidazolium), 7.65 (m, 3J = 9.0 Hz,
2 H, aromatic, AA� system), 7.04 (m, 3J = 9.0 Hz, 2 H, aromatic,
BB� system), 3.90 (t, 3J = 6.60 Hz, 2 H, CH2–O), 1.80 (m, 2 H,
CH2–CH2–O), 1.44 (m, 2 H, CH2–CH2–CH2–O), 1.32 (br. s, 16 H,
aliphatic), 0.90 (t, 3J = 7.0 Hz, 3 H, CH3) ppm. 13C NMR
(75 MHz, CDCl3, 20 °C): δ = 14.04 (–CH3), 22.61, 25.91, 29.03
29.17, 29.29, 31.76, 68.59 (O–CH2), 115.90, 120.63 (q, J = 320 Hz,
CF3) 121.98, 123.39, 124.82, 126.88, 132.35, 160.58 ppm. IR (KBr
pellet): ν̃ = 3141 and 3102 (C–H aromatic), 2918 and 2852 (C–H
aliphatic), 1555 and 1513 (C=N imidazolium), 1266 (OTf–) cm–1. λ
(ε) = 277 (16375) nm. C32H45F3N2O5S (626.77): calcd. C 61.32, H
7.24, N 4.47; found C 61.36, H 7.25, N 4.44.

1,3-Bis(4-decyloxyphenyl)-3H-imidazol-1-ium Trifluoromethanesul-
fonate (1b): Yield crystalline solid (4.39 g; 82%) 1H NMR
(300 MHz, CDCl3, 20 °C): δ = 9.64 (t, 4J = 1.56 Hz, N–CH–N
imidazolium), 7.66 (d, 4J = 1.74 Hz, 2 H, N–CH–CH–N imid-
azolium), 7.65 (m, 3J = 6.78 Hz, 2 H, aromatic, AA� system), 7.03
(m, 3J = 6.78 Hz, 2 H, aromatic, BB� system), 3.97 (t, 3J = 6.36 Hz,
2 H, CH2–O), 1.80 (m, 2 H, CH2–CH2–O), 1.43 (m, 2 H, CH2–
CH2–CH2–O), 1.29 (br. s, 24 H, aliphatic), 0.89 (t, 3J = 6.97 Hz, 3
H, CH3) ppm. 13C NMR (75 MHz, CDCl3, 20 °C): δ = 14.05
(–CH3), 22.62, 22.85, 25.90, 26.11, 29.04, 29.27, 29.35, 29.52, 31.84,
68.55 (O–CH2), 115.84, 120.65 (q, J = 320 Hz, CF3), 122.09,
123.30, 126.87, 132.02, 160.49 ppm. IR (KBr pellet): ν̃ = 3143 and
3102 (C–H aromatic), 2917 and 2851 (C–H aliphatic), 1555 and
1513 (C=N imidazolium), 1265 (OTf–) cm–1. λ (ε) = 277 (21977)
nm. C36H53F3N2O5S (682.88): calcd. C 63.32, H 7.82, N 4.10, S
4.70; found C 63.10, H 7.97, N 3.89, S 4.75.

1,3-Bis(4-dodecyloxyphenyl)-3H-imidazol-1-ium Trifluoromethane-
sulfonate (1c): Yield crystalline solid (0.600 g, 61%). 1H NMR
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(300 MHz, CDCl3, 20 °C): δ = 9.59 (t, 4J = 1.65 Hz, N–CH–N
imidazolium), 7.67 (d, 4J = 1.60 Hz, 2 H, N–CH–CH–N imid-
azolium), 7.64 (m, 3J = 9.0 Hz, 2 H, aromatic, AA� system), 7.01
(m, 3J = 9.0 Hz, 2 H, aromatic, BB� system), 3.95 (t, 3J = 6.6 Hz,
2 H, CH2–O), 1.79 (m, 2 H, CH2–CH2–O), 1.43 (m, 2 H, CH2–
CH2–CH2–O), 1.28 (br. s, 32 H, aliphatic), 0.89 (t, 3J = 7.0 Hz, 3
H, CH3) ppm. 13C NMR (75 MHz, CDCl3, 20 °C): δ = 14.10
(–CH3), 22.69, 25.97, 29.10, 29.36, 29.41, 29.60, 29.63, 29.65, 29.68,
31.92, 68.65 (O–CH2), 120.68 (q, J = 320 Hz, CF3), 122.02, 123.44,
126.86, 132.40, 160.64 ppm. IR (KBr pellet): ν̃ = 3141 and 3102
(C–H aromatic), 2917 and 2852 (C–H aliphatic), 1555 and 1513
(C=N imidazolium), 1266 (OTf–) cm–1. λ (ε) = 276 (18400) nm.
C40H61F3N2O5S (738.98): calcd. C 65.01, H 8.32, N 3.79, S 4.34;
found C 64.78, H 8.58, N 4.25, S 3.56.

1,3-Bis(4-tetradecyloxyphenyl)-3H-imidazol-1-ium Trifluorometh-
anesulfonate (1d): Yield crystalline solid (0.479 g; 58%). 1H NMR
(300 MHz, CDCl3, 20 °C): δ = 9.64 (t, 4J = 1.74 Hz, N–CH–N
imidazolium), 7.66 (d, 4J = 1.70 Hz, 2 H, N–CH–CH–N imid-
azolium), 7.64 (m, 3J = 7.02 Hz, 2 H, aromatic, AA� system), 7.03
(m, 3J = 6.99 Hz, 2 H, aromatic, BB� system), 3.97 (t, 3J = 6.57 Hz,
2 H, CH2–O), 1.80 (m, 2 H, CH2–CH2–O), 1.43 (m, 2 H, CH2–
CH2–CH2–O), 1.27 (br. s, 40 H, aliphatic), 0.88 (t, 3J = 7.02 Hz, 3
H, CH3) ppm. IR (KBr pellet): ν̃ = 3143 and 3101 (C–H aromatic),
2917 and 2850 (C–H aliphatic), 1555 and 1513 (C=N imidazolium),
1265 (OTf–) cm–1. λ (ε) = 277 (27047) nm. C44H69F3N2O5S
(795.09): calcd. C 66.47, H 8.75, N 3.52, S 4.03; found C 66.35, H
8.77, N 3.48, S 4.17.

1,3-Bis(4-hexadecyloxyphenyl)-3H-imidazol-1-ium Trifluorometh-
anesulfonate (1e): Yield crystalline solid (0.376 g; 34%). 1H NMR
(300 MHz, CDCl3, 20 °C): δ = 9.72 (t, 4J = 1.53 Hz, N–CH–N
imidazolium), 7.65 (d, 4J = 1.53 Hz, 2 H, N–CH–CH–N imid-
azolium), 7.67 (m, 3J = 7.03 Hz, 2 H, aromatic, AA� system), 7.03
(m, 3J = 7.0 Hz, 2 H, aromatic, BB� system), 3.99 (t, 3J = 6.57 Hz,
2 H, CH2–O), 1.81 (m, 2 H, CH2–CH2–O), 1.41 (m, 2 H, CH2–
CH2–CH2–O), 1.27 (br. s, 40 H, aliphatic), 0.89 (t, 3J = 7.0 Hz, 3
H, CH3) ppm. 13C NMR (75 MHz, CDCl3, 20 °C): δ = 14.06
(–CH3), 22.64, 25.91, 29.02, 29.31 29.53, 29.60, 29.57, 29.66, 31.87,
68.65 (O–CH2), 116.05, 121.82, 123, 126.78, 132.26, 160.80 ppm.
IR (KBr pellet): ν̃ = 3141 and 3102 (C–H aromatic), 2918 and 2852
(C–H aliphatic), 1555 and 1513 (C=N imidazolium), 1266 (OTf–)
cm–1. λ (ε) = 277 (18438) nm. C48H77F3N2O5S (851.20): calcd. C
67.73, H 9.12, N 3.29; found: C 67.75, H 8.98, N 3.39.

Palladium–Carbene Complex 2: Compound 1b (250.0 mg,
0.367 mmol), Pd(OAc)2 (41.2 mg, 0.183 mmol) and NaI (55.0 mg,
0.367 mmol) were suspended in THF (15 mL). tBuOK (41.1 mg,
0.367 mmol) was added to the suspension under an atmosphere of
nitrogen. The resulting solution was stirred for 1.5 d at 40 °C. After
evaporation of the solvent, the residue was extracted with dichloro-
methane/water. After drying the DCM layer over Na2SO4 and
evaporating it to dryness, the orange solid was purified by flash
column chromatography (SiO2, CH2Cl2/pentane). Yield: 116 mg,
44%. 1H NMR (300 MHz, CDCl3): δ = 7.51 (d, J = 8.9 Hz, 4 H),
6.96 (s, 2 H), 6.75 (d, J = 8.9 Hz, 4 H), 4.05 (t, J = 6.6 Hz, 4 H),
1.86 (m, 4 H), 1.53–1.26 (m, 28 H), 0.89 (t, J = 6.7 Hz, 6 H) ppm.
13C NMR (75 MHz, CDCl3): δ = 167.0 (Ccarbene), 158.5 (Cq), 133.0
(Cq), 127.8 (CH), 123.8 (CH), 114.5 (CH), 68.2, 31.9, 29.7, 29.6,
29.5, 29.4, 29.3, 26.2, 22.7, 14.1 (CH3) ppm. C71H105I2N3O4Pd
(1424.84): calcd. C 59.0, H 7.3, N 3.9; found C 58.95, H 7.45, N
3.80.

General Procedure for the Suzuki-Type Coupling Reactions: Palla-
dium acetate (1–2.5 mol-%), imidazolium salt (2–5 mol-%), Cs2CO3

(652 mg, 2 mmol) and phenylboronic acid (183 mg, 1.5 mmol) were
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added to a small Schlenk tube under an atmosphere of nitrogen.
Dioxane (3 mL) and the aryl halide (1 mmol) were then added, and
the mixture was heated in an oil bath at 80 °C. At the conclusion
of the reaction, the reaction mixture was cooled and analysed by
GC–MS.

Carrier Mobility Measurements: The charge carrier mobility in the
mesophase was measured by TOF (time-of-flight) measurement ap-
paratus equipped with a polarising microscope and a hot stage.
The light source was a pulsed nitrogen gas laser (Nippon Laser, λ
= 337 nm, 0.8 ns). The cells consisting of ITO- and TiO2-coated
glasses for an asymmetric structure of sandwich-type cells were
mounted on the hot stage and electric bias was applied by a stabi-
lised DC power supply. The resulting photocurrent was detected
with a digital oscilloscope with a homemade preamplifier.

X-ray Crystallography: The selected crystal was mounted on a
Nonius Kappa-CCD area detector diffractometer (Mo-Kα, λ =
0.71073 Å). The complete conditions of data collection (Denzo
software) and structure refinements are given below. The cell pa-
rameters were determined from reflections taken from one set of
ten frames (1.0° steps in phi angle), each at 20 s exposure. The
structures were solved by direct methods (SHELXS97) and refined
against F2 using the SHELXL97 software. All non-hydrogen atoms
were refined anisotropically. Hydrogen atoms were generated ac-
cording to stereochemistry and refined by using a riding model in
SHELXL97.[20] CCDC-628899 contains the supplementary crystal-
lographic data for this paper. These data can be obtained free of
charge from The Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data_request/cif. Colourless single crystal;
crystal dimension: 0.10�0.08�0.05 mm3. C70H104I2N4O4Pd, M =
1425.77 g/mol; Triclinic; space group P1̄; a = 10.7060(1) Å; b =
15.8080(2) Å; c = 21.6950(3) Å; Z = 2; Dcalcd. = 1.354 g/cm; µ (Mo-
Kα) = 1.195 mm–1; a total of 20389 reflections; 1.34 ° �θ�30.06°,
1842 independent reflections with 12376 having I�2σ(I); 730 pa-
rameters; Final results: R1 = 0.0460; wR2 = 0.1287, Goof = 0.996,
maximum residual electronic density = 1.887 e/Å3.
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