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Luminescent gold(I) metallo-acids and their hydrogen bonded supramolecular
liquid crystalline derivatives with decyloxystilbazole as hydrogen acceptor†‡
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Gold complexes of 4-isocyanobenzoic acid, [AuX(CNC6H4CO2H)] (X = C∫C–C6H4–C9H19, C6F5,
C6F4OC6H13, C6F4C6F4Br) and [(m-4,4¢-C6F4C6F4){Au(CNC6H4CO2H)}2], have been isolated. These
metallo-acids are luminescent. The single crystal X-ray diffraction study of
[Au(C6F5)(CNC6H4CO2H)]• confirms a rod-like structure of the molecule, with a linear coordination
around the gold atom, which extends into a supramolecular entity supported by hydrogen bond,
gold-gold, and fluorophilic (Fortho ◊ ◊ ◊ Fmeta) interactions. The carboxylic acid group of the gold
isocyanide complexes acts also as a hydrogen donor towards the hydrogen acceptor decyloxystilbazole,
affording some hydrogen-bonded supramolecular liquid crystals.

Introduction

Isocyanide complexes of transition metals constitute a large family
that includes a variety of geometries.1,2 They are of current
interest in many areas such as catalysis,3,4 materials science,5

supramolecular chemistry,6 synthesis of carbene complexes,7 and
radiodiagnosis.8 Among the rich diversity of metal isocyanide
compounds reported, an interesting type is that of derivatives of
CNR isocyanides where R contains a second functional group,
making the isocyanide a bifunctional ligand. A number of bifunc-
tional isocyanides and their metal complexes have been reported,2,9

including hydroxyalkyl isocyanides,10 substituted arylisocyanides
(2-OH–C6H4NC,11 2,6-(OH)2-C6H4NC,2 2-(CH2X)C6H4NC (X =
PPh3,9 OSiMe3, OH,12 N3,13 CpCr(CO)3 or CpW(CO)3

14)),
alkynylarylisocyanides,15 pyridylethynylarylisocyanides,6 and 4-
isocyanobenzylidene-4-alkoxyarylimines.16 The interesting 4-
isocyanobenzoic acid was reported about fifty years ago.17

Surprisingly, its chemistry remained unexplored until recently,
when we prepared examples of stable gold, palladium and
platinum complexes with this unusual isocyanide ligand. These
complexes are metallo-acids and can act as hydrogen donors
to decyloxystilbazole through the carboxylic acid group, giving
rise to supramolecular complexes that display liquid crystalline
properties.18 There are many reports on the effects of intermolecu-
lar hydrogen bonding in the field of organic liquid crystals,19–21 but
only a few cases in the field of metal-containing liquid crystals
(metallomesogens),22 namely some hydrogen-bonded ferrocene
complexes,23,24 a few phenanthroline copper derivatives,25 and
the metal complexes of 4-isocyanobenzoic acid just discussed.
It might be expected that these metallo-acid complexes should
dimerize by H-bridging, as is common for organic carboxylic
acids, but this could not be proved by X-ray diffraction. The
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only single crystal X-ray diffraction structure of these derivatives
is that of the polymeric [trans-[PdI2(CNC6H4COOH)2]·(m-O,O-
dioxane)]•, which shows that each oxygen of dioxane is hydrogen
bonded to one of the carboxylic groups of the adjacent trans-
[PdCl2(CNC6H4COOH)2] molecules.

Gold(I) complexes, including gold isocyanide derivatives are
frequently luminescent, often displaying aurophilic interactions
and showing Au-based luminescence.26 The energy of the attractive
aurophilic interactions (6–11 kcal mol-1) is comparable to that
of hydrogen bonding in carboxylic acids (7.4 kcal mol-1),27,28 and
can control the supramolecular structure and dimensionality.29 On
these grounds we decided to extend the study of gold complexes
of 4-isocyanobenzoic acid and their hydrogen-bonded derivatives,
hoping that the competition or cooperation of aurophilicity and
hydrogen bonding might modify the properties of the system
and generate interesting structural cases. In effect, the crystal
structure of [Au(C6F5)(CNC6H4COOH)]• reported here shows
the participation, in the formation of a supramolecular structure,
of aurophilic interactions, fluorophilic interactions, and hydrogen
bonding. The latter is structurally similar to the bonding found in
dimers of purely organic carboxylic acids.

Results and discussion

Synthesis and characterization

In order to handle thermally stable gold organometallic com-
plexes, according to the intention to eventually produce ther-
motropic liquid crystals, alkynyl and fluoroaryl radicals were
chosen, which are well known to produce fairly stable Au–C
bonds. The reaction of [CNC6H4CO2H] with [Au(C∫C–C6H4–
C9H19)]n in THF gives the white complex [Au(C∫C–C6H4–
C9H19)(CNC6H4CO2H)] (2). On the other hand, the reac-
tions of 4-isocyanobenzoic acid with [AuR(tht)] (R = C6F5,
C6F4OC6H13, C6F4C6F4Br; tht = tetrahydrothiophene) and [(m-
4,4¢-C6F4C6F4){Au(tht)}2] in THF afforded the white com-
plexes [AuR(CNC6H4CO2H)] (R = C6F5 (3), C6F4OC6H13 (4),
C6F4C6F4Br (5)) and [(m-4,4¢-C6F4C6F4){Au (CNC6H4CO2H)}2]
(6) respectively, as summarized in Scheme 1.
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Scheme 1 Synthesis of isocyanide gold complexes.

C, H, N analyses for the complexes, yields, and relevant IR
and NMR data are given in the Experimental section. The IR
spectra of 2–6 are all similar and exhibit one n(C∫N) absorption
for the isocyanide group at higher wavenumbers (ca. 90 cm-1) than
for the free ligand, as reported for similar gold aryl isocyanide
compounds.30,31 Note that for the alkynyl derivative (2) the
expected n(C∫C) absorption is not observed, but this happens very
often.32 In addition, all the complexes display n(C=O) (1695 cm-1)
and n(O–H) (2925 cm-1) bands in the same region of the free
isocyanide ligand.18

The 1H and 19F NMR spectra of the complexes were recorded in
THF-d8, due to their low solubility in CDCl3 or acetone-d6. This
low solubility suggests that the solvent needs to split hydrogen
bonded dimers in the solid state to get the compound dissolved.
Their 1H NMR spectra show, as expected, two resonances from
aryl protons of the isocyanide ligand (AA¢XX¢ spin system).
Coordination produces a deshielding for H1 (ca. 0.1 ppm) and H2

(ca. 0.3 ppm) of the isocyanide. This suggests that coordination
reduces the electron density on the aromatic ring, enhancing the
acid character of the carboxylic group. Consistent with this, the
observation of the acidic H (which is probably interacting with the
oxygen atoms of the solvent) required cooling down to 230 K in
order to observe a very broad signal at 12.3 ppm for complex 4.
Complex 2 shows, in addition, two signals for the aromatic protons
of the alkynyl ligand present in the molecule.

The 19F NMR spectra of the complexes show the typical patterns
of the corresponding perhalophenyl group. Thus, the C6F5 deriva-
tives display the three resonances expected from an AA¢MXX¢
spin system.30 The C6F4OC6H13 complex shows two somewhat
distorted “doublets” flanked by two pseudotriplets (strictly an
AA¢XX¢ spin system with JAA¢ ª JXX¢).31 The 19F NMR spectra of the
4,4¢-octafluorobiphenyl compound show two complex multiplets
at ca. -117 ppm and -140 ppm, corresponding to Fortho and
the Fmeta, as reported for similar complexes.30 Analogously, the
C6F4C6F4Br derivative shows the four resonances expected from
two AA¢XX¢ spin systems.

The molecular structure of [Au(C6F5)(CNC6H4COOH)]• was
determined by single-crystal X-ray diffraction methods. An
ORTEP view of the repeating monomer is given in Fig. 1a.
Table 1 collects the data collection and refinement parameters.
The compound crystallizes in the monoclinic space group P2/c,
with four formula units in the unit cell. The gold atom has a linear
coordination defined by the isocyanide and the pentafluorophenyl
groups. The bond angle C(1)–Au(1)–C(9) is 177.1(2)◦ and the

Fig. 1 (a) Crystal structure of 3 with the atom-numbering scheme
(displacement ellipsoids at the 50% probability level). (b) Pairs of
molecules linked by Au ◊ ◊ ◊ Au aurophilic interactions. (c) Polymeric chain
of molecules supported by hydrogen bonding and Au ◊ ◊ ◊ Au interactions.
(d) Extended network formed by intermolecular hydrogen bonding and
Au ◊ ◊ ◊ Au aurophilic interactions (dotted lines), producing polymeric
chains packed to give rise to Fortho ◊ ◊ ◊ Fmeta fluorophilic contacts (short
dashes).

bond distances fall within normal ranges (Fig. 1a). There is
a short intermolecular aurophilic interaction (Au(1) ◊ ◊ ◊ Au(2) =
3.0674(19) Å) which leads to pairs of molecules with a dihedral
angle C(1)–Au(1)–Au(2)–C(2) = 83.76◦ (Fig. 1b). The isocyanide
ligands of neighbouring dimers are linked through hydrogen
bonding in one of the typical ways found for carboxylic acids,33

giving rise to the polymeric chains shown in Fig. 1c. None of
the OH hydrogen atoms was located in a difference Fourier
map, so their positions were calculated with a riding model. The
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Table 1 X-Ray data and data collection and refinement parameters for
[Au(C6F5)(CNC6H4COOH)]• (3)

Empirical formula C14H5F5NO2Au
FW 511.16
Cryst. system Monoclinic
Space group P2/c
a/Å 13.430(8)
b/Å 7.756(5)
c/Å 13.435(9)
b/◦ 96.653(11)
V/Å3 1390.1(15)
Z 4
Dcalc/g cm-3 2.442
m/mm-1 10.648
F(000) 944
Cryst. size/mm 0.19 ¥ 0.18 ¥ 0.05
T/K 298(2)
q range for data collcn/◦ 1.53–28.45
l/Å 0.71073
Index ranges -18 ≤ h ≤ 17,

-10 ≤ k ≤ 10,
-17 ≤ l ≤ 17

Reflcns collcd 13626
Indpdt reflcns 3498 [R(int) = 0.0449]
Completeness to q 28.45 (99.7%)
Abs corr. SADABS
Max. and min. transm 1.000000 and 0.408121
Data/restraints/params 3498/0/208
Goodness-of-fit on F 2 1.007
Final R indices [I > 2s(I)] R1 = 0.0280, wR2 = 0.0628
Rintndices (all data) R1 = 0.0409, wR2 = 0.0679
Largest diff. peak and hole/e Å-3 0.529 and -1.011

distance O ◊ ◊ ◊ O is 2.620(6) Å; after correction for a plausible O–H
bond length (0.97 Å based on neutron diffraction results),34

the estimated H ◊ ◊ ◊ O distance is 1.666(6) Å and the O–H ◊ ◊ ◊ O
angle 168.4(4)◦. Within each chain the molecules are parallel to
each other (Fig. 1d), and are connected by short intermolecular
Fortho ◊ ◊ ◊ Fmeta distances (2.651 Å). Each molecule uses one Fortho

and one Fmeta for these connections. The short intermolecular
Fortho ◊ ◊ ◊ Fmeta distances are consistent with intermolecular F ◊ ◊ ◊ F
interactions, as calculated for a similar complex,35 and seem to be
a factor influencing the packing motif observed.

Hydrogen-bonded decyloxystilbazole complexes

The hydrogen-bonded decyloxystilbazole complexes were pre-
pared by dissolving together equimolar proportions of the cor-
responding gold complexes 2–6 and decyloxystilbazole in THF at
room temperature. Evaporation of the solvent in vacuum afforded
2a–6a (Scheme 2). All the supramolecular stilbazole complexes

were isolated as yellow solids, in contrast to the white parent
compounds.

The formation of the supramolecular hydrogen-bonded de-
cyloxystilbazole complexes (2a–6a) was confirmed by IR spec-
troscopy. Their infrared spectra in the solid state (KBr) do not
show the n(O–H) absorption of the precursors at ca. 2925 cm-1,
instead very broad bands at ca. 2500 and 1900 cm-1 are observed.
The carbonyl stretching absorption bands appear shifted at higher
frequencies (ca. 10 cm-1) from their positions in the parent
complexes. Moreover the pyridyl n(CN) band increases from
1590 to 1600 cm-1 upon complexation.36 These data support
that hydrogen-bond self-association of the metallo-acid precursors
through the carboxylic acid group is replaced by hydrogen-bond
formation to the decyloxystilbazole, as reported for similar chloro-
gold complexes,18 and for organic compounds of benzoic acid with
decyloxystilbazole.19a

Mesogenic behaviour

Compounds 2–6 are not mesomorphic and decompose above
200 ◦C (120 ◦C for 2) without melting. The decyloxystilbazole
used in this work displays a smectic E phase in the range 83–
85 ◦C.37,38 The supramolecular compounds 2a–6a were investigated
by DSC and by hot-stage polarized optical microscopy. Their
optical, thermal and thermodynamic data are collected in Table 2.

Three out of the five hydrogen-bonded decyloxystilbazole
compounds studied display enantiotropic mesophases. Com-
plex 2a decomposes without melting. The binuclear deriva-
tive 6a decomposes at the melting temperature of the free

Table 2 Optical, thermal and thermodynamic data of decyloxystilbazole
complexes

Compound Transitiona Temperature b(◦C) DH b(kJ mol-1)

2a C → dec 150d

3a C → C¢ 79 1.9
C¢ → C¢¢ 84 1.8
C¢¢→ SmC 128 12.6
SmC → I 187d

4a C → C¢ 39 1.9
C¢ → SmC 127 21.4
SmC → I 190d

5a C → SmC 160 25.9
SmC → I 170d

6a C → C¢ 45 -4.8
C → I 86 186.8c

a C, crystal; Sm, smectic; I, isotropic liquid. b Data referred to the first DSC
cycle starting from the crystal. c Combined enthalpies. d Microscopic data.

Scheme 2 Supramolecular complexes prepared with decyloxystilbazole.
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decyloxystilbazole, and gives immediately an isotropic liquid. The
complexes that are mesogens (3a, 4a and 5a) have a rod-like
structure and give rise to SmC mesophases. These have been
optically identified by the typical schlieren texture (Fig. 2),39 and
by the fact that it is not possible to obtain either homeotropic
regions or brownian flashes under mechanical stress.

Fig. 2 Polarized optical microscopic texture (¥100) observed for 5a. The
picture shows the schlieren texture of the SmC phase, on heating from the
crystal at 165 ◦C.

DSC heating and cooling cycles of 3a, 4a, and 5a, show the
corresponding melting and crystallization transitions (see Fig. 3
for 4a), while transitions associated to free stilbazole are not ob-
served. The same behaviour is observed in a second heating, which
supports the thermal stability of the supramolecular complexes
with stilbazole in the mesophase. When the temperature is raised,
an apparent clearing point is reached (Table 2) where the formation
of some crystals is observed (probably associated with this, these
“clearing points” are not detected by DSC). The “clearing”
transition is not reversible. This indicates that the “clearing”

Fig. 3 DSC scans of 4a: (a) first heating, (b) first cooling and (c) second
heating.

Table 3 UV-visible data of the free isocyanide and the gold complexes

Compound l b/nm (ec/dm3mol-1cm-1)

1a 241 (16525)
2 260 (35100) 272 (34500)
3 259 (31988) 269 (sh) (24400)
4 252 (34617) 276 (sh) (23200)
5 261 (53614) 268 (sh) (44900)
6 263 (65662) 282 (65410)
1a 235 (37593) 325 (24868)
2a 256 (42700) 287 (42552) 325 (46290)
3a 237 (39062) 274 (26800) 326 (29972)
4a 242 (41065) 285 (31909) 326 (34186)
5a 260 (47600) 276 (42200) 326 (30600)
6a 231 (71000) 326 (136642)

a Free isocyanide ligand. b In THF. c Apparent molar absorptivity.

transformation is not properly a phase transition without chemical
change, but a collapse of the initial supramolecular structure, due
to the thermal lability of the hydrogen bond. The kind of change
was not investigated in detail but, since free stilbazole was not
detected in the samples cooled from the isotropic liquid, it is likely
that at the clearing point the supramolecular complex rearranges
to the stilbazolinium salt of the metallocarboxylate complex, as
reported for similar supramolecular organic liquid crystals.19e

Photophysical studies

The electronic spectra of the free isocyanide and the gold(I)
complexes are summarized in Table 3. The electronic spectra
are all very similar, and show one absorption maximum at ca.
260 nm, in tetrahydrofuran solution. These wavelengths, and
the large extinction coefficients of 104 M-1 cm-1, are typical, in
all cases studied, of ligand-centred p–p* transitions of aromatic
groups. Thus the free isocyanide shows a strong UV absorption
at 241 nm which is assigned to a p–p* transition in the phenyl
system, as reported for phenyl isocyanides.40 This absorption
undergoes a noticeable bathochromic shift upon complexation
of the isocyanide ligand to gold complexes, as reported for
analogous complexes [AuX(CN(o-xylyl)].41 The UV spectra of
the supramolecular stilbazole complexes in solution display the
absorption maxima of the parent components, including a strong
band at 325 nm corresponding to decyloxystilbazole.42

Luminescence spectroscopic data for the gold complexes and
the free isocyanide ligand are listed in Table 4. The free isocyanide
is luminescent at room temperature in THF solution and shows
a broad emission band at 320 nm. In the solid state (KBr pellets)
the luminescence is not lost, but its intensity decreases noticeably
as described for other isocyanides.43 The gold compounds 2–6
are luminescent at room temperature. In the solid state they
exhibit an “electric-blue” luminescence visually observed under
UV irradiation at 365 nm. All the emission spectra are similar
and consist of one strong emission band with the maximum in the
range 494–523 nm (Fig. 4). The lifetimes measured for the complex
3 in the solid state is 13 ms, supporting a phosphorescent nature of
the emission.44 In THF solution, although the luminescence is not
lost, its intensity decreases noticeably and shifts to higher energy
compared to the emission bands in the solid state. This effect
is usually observed in the emission spectra of Au(I) complexes
and supports that the emission bands in the solid state are

This journal is © The Royal Society of Chemistry 2008 Dalton Trans., 2008, 6894–6900 | 6897
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Table 4 Emission (lem) and excitation (lex) maxima (in nm) for free
isocyanide ligand and the gold complexes at 298 K

THF KBr

Compound lex lem lex lem

1a 276 334 353 469
Stilbazoleb 332 396 292 410
2 274 333 388 494
3 300 332 353 516
4 302 330 344 520
5 302 328 347 523
6 301 331 353 519
1a 285 355 380 452
2a 285 366 391 465
3a 294 363 393 485
4a 332 396 394 469
5a 342 395 394 468
6a 343 393 388 467

a Free isocyanide ligand. b Free stilbazole.

Fig. 4 Luminescence excitation and emission spectra of
[Au(C6F5)(CNC6H4CO2H)] in the solid state.

associated with the presence of intermolecular Au ◊ ◊ ◊ Au or p-
stacking interactions.45 Considering that the X-ray structure of
[Au(C6F5)(CNC6H4CO2H)]• shows the existence of Au ◊ ◊ ◊ Au
intermolecular interactions in the solid state, and its emission band
is structureless, we suggest that in the solid state its luminescence is
based on gold-centred phosphorescent emissions, and on ligand-
localized transitions in solution, as the free ligand.

The supramolecular metal complexes with stilbazole are lumi-
nescent too, and show intense luminescence in the solid state,
similar to that of the parent gold complexes. In contrast, 1a,
2a and 3a display in solution what appears to be an emission
band at ca. 350 nm, that is the average value of the emission
bands of the parent components (stilbazole and the gold complex).
Compounds 4a, 5a and 6a, the parent gold derivatives of which
show a lower emission intensity, display similar emission spectra to
that of free stilbazole. This suggests that the emission spectra of the
supramolecular complexes with stilbazole are approximately the
result of overlapping the spectra of the two constituent complexes,
revealing that the hydrogen bond in these systems has been split
in THF solution.

In summary, we have prepared uncommon luminescent metallo-
acids based on alkynyl or fluoroaryl gold complexes with
4-isocyanobenzoic acid. The single crystal X-ray diffraction
structure of [Au(C6F5)(CNC6H4CO2H)]• reveals that the crystal

packing is supported by the combination of three types of inter-
molecular interactions: Au ◊ ◊ ◊ Au aurophilic interactions, hydro-
gen bonding between the carboxylic acid groups, and intermolec-
ular Fortho ◊ ◊ ◊ Fmeta interactions. Moreover, the reactivity of these
metallo-acids with the H-acceptor decyloxystilbazole provides
some stable hydrogen-bonded, liquid crystalline, supramolecular
gold complexes.

Experimental

Experimental conditions for the analytical, spectroscopic and
diffraction studies were as reported elsewhere.18 Literature meth-
ods were used to prepare [C∫NC6H4COOH-p],18 [C6F5Au(tht)]
(tht = tetrahydrothiophene),46 [HC6F4OC6H13-p],31 and [(m-4,4¢-
C6F4C6F4){Au(tht)}2]}.47

[Au(C∫C–C6H4–C9H19)]n

Gold acetylide was prepared as a yellow solid as described
for analogous complexes,32 starting from [HC∫C–C6H4–C9H19]
(0.43 mmol). Yield: 57.25%. IR (cm-1/KBr): n(C∫H): 2920,
n(C∫C): 2850.

Preparation of [Au(C∫C–C6H4–C9H19)(CNC6H4CO2H)] (2)

To a mixture of [Au(C∫C–C6H4–C9H19)]n (0.50 g, 1.18 mmol)
and 50 mL of dry tetrahydrofuran was added [C∫NC6H4COOH]
(0.17 g, 1.12 mmol). After stirring for 30 min at room temperature,
the solution was filtered through Kieselguhr. The solvent was
removed under vacuum and the solid obtained was washed with
hexane (3 ¥ 10 mL) and finally recrystallized from tetrahydrofu-
ran/hexane to give a cream solid. Yield: 0.5 g, 74%. Anal. Calcd
for C25H28AuNO2: C, 52.57; H, 4.94; N, 2.45. Found: C, 52.32; H,
5.10; N, 2.54%. IR (cm-1/KBr): n(C∫N): 2216; n(C=O): 1690. IR
(cm-1/THF): n(C∫N): 2211, n(C=O): 1722. 1H NMR (THF-d8):
8.2 (d, J = 8.7 Hz, 2H), 7.8 (d, J = 8.7 Hz, 2H), 7.2 (d, J = 8.3 Hz,
2H), 7.0 (d, J = 8.3 Hz, 2H), 2.5 (t, J = 7.5 Hz, 2H), 1.2–1.4 (m,
14H), 0.9 (t, J = 6.8, 3H).

[AuC6F5(CNC6H4COOH)]• (3)

To a solution of [C6F5Au(tht)] (100 mg) in 40 mL of dry diethyl
ether was added [CNC6H4COOH] (35,46 mg). After stirring for
1 h at room temperature, the solvent was removed under vacuum
and the solid obtained was recrystalized from THF/hexane at
-15 ◦C to give a white solid. Yield: 70.7 mg, 63%. Anal. Calcd
for C14H5AuF5NO2: C, 32.88; H, 0.99; N, 2.74. Found: C, 33.05;
H, 1.20; N, 2.72%. IR (cm-1/KBr): n(C∫N): 2216; n(C=O): 1701.
IR (cm-1/(THF): n(C∫N): 2220, n(C=O): 1725. 1H NMR (THF-
d8): 8.2 (d, J = 8.6 Hz, 2H), 7.9 (d, J = 8.5 Hz, 2H). 19F NMR
(THF-d8): -116.2 (m, 1F), -159.3 (m, 2F), -163.8 (m, 2F).

[Au(C6F4OC6H13)(C∫NC6H4COOH)] (4)

To a solution of HC6F4OC6H13 (0.38 mmol) in 25 mL of dry
diethyl ether was added dropwise a solution of LiBun in hexane
(0.26 mL, 0.38 mmol) at -78 ◦C, under nitrogen. After stirring for
one hour at -50 ◦C, solid [AuCl(tht)] (0.123 g, 0.38 mmol) was
added at -78 ◦C and the reaction mixture was slowly brought to
room temperature (3 h). Then, a few drops of water were added
and the solution was filtered in air through anhydrous MgSO4.

6898 | Dalton Trans., 2008, 6894–6900 This journal is © The Royal Society of Chemistry 2008
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[C∫NC6H4OOH] (0.056 g, 0.38 mmol) was added to the solution
obtained. After stirring for 1 h, the solvent was removed on a
rotary evaporator and the white solid obtained was recrystallized
from THF/hexane at -15 ◦C. Yield: 0.059 g, 26%. Anal. Calcd
for C20H18AuF4NO3: C, 40.47; H, 3.06; N, 2.36. Found: C, 40.31;
H, 2.88; N, 2.28%. IR (cm-1/KBr): n(C∫N): 2210, n(C=O): 1686.
IR (cm-1/(THF): n(C∫N): 2217, n(C=O): 1724, 1706. 1H NMR
(THF-d8): 8.2 (d, J = 8.3 Hz, 2H), 7.9 (d, J = 8.3 Hz, 2H), 4.12
(t, J = 6.4 Hz, 2H), 1.50–1.25 (m, 8H), 0.91 (t, J = 7.02 Hz). 19F
NMR (THF-d8): -118.2 (m, 2F), -158.0 (m, 2F).

[Au(C6F4C6F4Br)(C∫NC6H4COOH)] (5)

To a solution of (C6F4BrC6F4Br) (0,55 mmol) in 35 mL of dry
diethyl ether was added drop wise a solution of LiBun in hexane
(0,35 mL, 0.56 mmol) at -78 ◦C. After stirring for one hour, solid
[AuCl(tht)] (0.176 g, 0.38 mmol) was added at -78 ◦C and the
reaction mixture was slowly brought to room temperature (3 h).
Then, a few drops of water were added and the solution was filtered
in air through anhydrous MgSO4. The solvent was removed on
a rotary evaporator and the white solid obtained was redissolved
in 20 mL of THF and [C∫NC6H4OOH] (0.081 g, 0.55 mmol) was
added to the solution obtained. After stirring for 1 h at room
temperature, the solution was reduced to 10 mL under reduced
pressure. Addition of 20 mL of hexane gave the product as a white
solid. Yield: 0.217 g, 55%. Anal. Calcd. for C20H5AuBrF8NO2;
C, 33.34; H, 0.70; N, 1.95. Found: C, 33.64; H, 1.24; N, 2.04%.
IR (cm-1/KBr): n(C∫N): 2208, n(C=O): 1701. IR (cm-1/(THF):
n(C∫N): 2221, n(C=O): 1724. 1H NMR (THF-d8): 8.2 (d, J =
8.2 Hz 2H), 7.9 (d, J = 8.2 Hz, 2H). 19F NMR (THF-d8): -116.3
(m, 2F), -134.3 (m, 2F), -138.5 (m, 2F), -140.9 (m, 2F).

[(l-4,4¢-C6F4C6F4){AuC∫NC6H4COOH)}2] (6)

To a solution of [(m-4,4¢-C6F4C6F4){Au(tht)}2] (0.296 g,
0,34 mmol) in 10 mL of dry THF was added (C∫NC6H4COOH)
(0.101 g, 0,68 mmol). After the solution was stirred for 15 min
at room temperature, the solvent was removed under vacuum.
The solid obtained was washed with hexane (3 ¥ 10 mL) and
dichloromethane (3 ¥ 10mL), and finally recrystallized from
THF/hexane to give a white solid. Yield: 0.255 g, 76.2% Anal.
Calcd for C28H10Au2F8N2O4: C, 34.15; H, 1.02; N, 2.85. Found: C,
34.49; H, 1.22; N 3.48%. IR (cm-1/KBr): n(C∫N): 2206; n(C=O):
1691. IR (cm-1/(THF): n(C∫N): 2221, n(C=O): 1724. 1H NMR
(THF-d8): 10.8 (s, 1H), 8.20 (d, J = 8.55 Hz, 2H), 7.9 (d, J =
8.5 Hz, 2H). 19F NMR (THF-d8): -117.3 (m, 4F), -141.1 (m, 4F).

Hydrogen-bonded stilbazole complexes

The supramolecular complexes were all prepared from the pure
components. Exact stoichiometric molar amounts of the two
compounds were dissolved in dry THF at ambient temperature,
and the solvent was eliminated in vacuum.

Experimental procedure for X-ray crystallography

Crystals of [Au(C6F5)(CNC6H4COOH)] (3) were obtained by slow
evaporation of a THF/hexane solution of the complex. Crys-
tallographic data (excluding structure factors) for the structure
reported in this paper have been deposited as supplementary

material, and with the Cambridge Crystallographic Data Centre
as supplementary publication with the CCDC reference number
693068. For crystallographic data in CIF or other electronic
format see DOI: 10.1039/b811482j
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