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Alkyl Chain Length Defines 2D Architecture of Salophen Complexes on
Liquid–Graphite Interface
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A series of CuII, NiII and CoII salophen [salophen = N,N�-(o-
phenylene)bis(salicylideneimine)] complexes were prepared,
and their two-dimensional (2D) assemblies on a liquid–
graphite interface were studied by scanning tunnelling mi-
croscopy (STM). Depending on their varying alkyl chain
lengths (C8, C10 or C12), two different new adlayers, paral-
lelogram and honeycomb, were recorded. According to STM
data, the driving force for these assemblies is a subtle inter-
play between a maximum amount of attractive van der Waals

Introduction

The formation of self-assembled monolayers (SAMs) is
a useful methodology for the preparation of surfaces with
well-defined composition, structure and thickness.[1] SAMs
have found use in chemical sensors,[2] electrochemistry,[3] ca-
talysis,[4] corrosion protection,[5] lubrication,[6] adhesion[7]

and wetting.[7,8] Lately, SAMs of metal complexes on highly
oriented pyrolytic graphite (HOPG) have captured signifi-
cant interest,[9] as they provide a platform for the highly
ordered metal-decorated surfaces required in such uses as
functional nano devices and data storage.[10] For example,
the controlled 2D or 3D assembly of [2�2] MII grid-type
complexes of Co[11] and Fe[12] is important, as these com-
plexes have many technologically interesting properties.[13]

Furthermore, redox-active RuII and PtII Fréchet dendrons
have been assembled on HOPG.[14] In addition to assembl-
ies on HOPG, several metal–organic coordination networks
have been studied on single crystalline Cu, Au and Ag sur-
faces for the preparation of functional nanomaterials.[15]

For application purposes, the highly oriented SAMs must
be kinetically and thermodynamically stable in the long run
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interaction of the alkyl chains and weak hydrogen bonding
of the phenoxy moieties. Thus, the alkyl chain length defines
the favoured 2D structure for each metal complex. As shown
here, the self-assembled monolayers of the salophen com-
plexes studied provide an attractive approach to varying the
surface architecture.

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

in order to maintain their desired function. Intermolecular
van der Waals interactions – especially those of long alkyl
chains – as well as hydrogen bonding and adsorbate–
substrate interactions within the 2D arrays provide strong
driving forces for the formation of highly ordered surface
structures. Long alkyl chains play a considerable role in the
mutual recognition and stabilisation of the patterns formed
and act as easily variable spacers.[9d,9f] In this context, we
report herein a study of 2D assemblies for a series of CoII,
CuII and NiII salophen complexes (1–9) on a liquid–
graphite interface (Figure 1). Depending on their varying
alkyl chain lengths (C8, C10 or C12), the salophen complexes
formed two different new adlayers on HOPG.

Figure 1. Schematic structures of salophen complexes 1–9.
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Results and Discussion

Salophen ligand precursors with varying alkyl chain
lengths and their CoII, CuII and NiII complexes (1–9) were
prepared by standard synthetic procedures (see Exp. Sect.).
The self-assembled monolayers of 1–9 were measured at
room temperature in saturated 1,2,4-trichlorobenzene
(TCB) solutions by STM at the liquid–solid interface on
HOPG.[16] The images were measured in a constant-current
mode, and the aromatic parts of the molecules appear
brighter than the alkyl chains because of their higher elec-
tron density. In addition to the SAMs of the metal com-
plexes, those of the uncomplexed salophen ligand E with
C12 alkyl chains were imaged. The surface structure formed
was of lamellar type with interdigitating alkyl chains (Fig-
ure 2) and clearly distinct from those of the complexes de-
posited on HOPG from the same solvent (TCB). In the case
of ligands with shorter alkyl chains (C10 and C8), no images

Figure 2. The STM image (A) and the proposed molecular model (B) for N,N�-(o-phenylene)bis(4-decyloxysalicylideneimine) (E) on
HOPG. The image was obtained from saturated 1,2,4-trichlorobenzene solution. Image area: 203 Å�203 Å; Uset = –259 mV; Iset =
18.2 pA. Unit cell dimensions: a = 7.6�0.2 Å; b = 21.0�0.2 Å; angle 101�2 °. The hydrogen bonding of molecules is shown by the
dotted lines and the grey overlay.

Figure 3. The high-resolution STM image (A) and the proposed molecular model (B) for complex 3 at the liquid–HOPG interface. Image
area: 161 Å�161 Å; Uset = –630 mV; Iset = 29.3 pA. Unit cell dimensions: a = 28.5�0.2 Å; b = 34.0�0.2 Å; angle 104�2 . The hydrogen
bonding in a parallelogram is shown by the dotted lines and the grey overlay.
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were obtained under the same conditions as those used for
the metal complexes.[16]

So far the most common 2D structure reported for metal
complexes on HOPG is a highly ordered lamellar structure
similar to that measured here for the uncomplexed salophen
ligand.[9a,9b,9e–9g] Therefore, it was quite unexpected that all
salophen complexes bearing short (C10 or C8) alkyl chains
would assemble on the HOPG surface by forming an array
of almost distinct parallelograms rather than striped lam-
ellar structures (Figure 3). The attribution of the bright fea-
tures to the aromatic parts of the molecule leads to a pro-
posed model where each parallelogram consists of four sal-
ophen complexes. Detailed analysis of the 2D structure re-
vealed its novelty.

The interatomic distances between neighbouring mole-
cules in the structure can be estimated from the model coin-
ciding with the high-resolution STM pattern. As shown
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here for 3, intermolecular metal–metal distances within a
parallelogram alternate between 12.0�0.2 Å (a axis) and
17.0�0.2 Å (b axis), while the shortest metal–metal dis-
tances between the parallelograms, regardless of the axis,
are constant at a value of 17.0�0.2 Å (Figure 3). The
metal–metal distances along the b axis can be considered as
the distances between the lamellae. This structure consists
of two different, alternating lamellae that differ from each
other by the relative orientation of the salophen complexes.
In the proposed structural model, every second complex
within a lamella is also twisted by 18° with respect to the
preceding molecule, which further distorts the classical lam-
ellar structure. If a parallelogram is considered to be a unit,
it can be seen that the periodicity of this structure is 34 Å
along the b axis and 29 Å along the a axis. Specifically, the
differing orientation of the molecules and the resulting loss
of symmetry within a lamella distinguish this parallelo-
gram-like structure from the traditional lamellar structure.
A parallelogram-like structure similar to that of 3 was also
obtained for Ni and Co complexes 5, 6, 8 and 9 bearing
C10 and C8 alkyl chains (see Supporting Information). As
illustrated in Table 1, the variation of the alkyl chain length
and central metal ion has an observable influence on the
geometry of the 2D structure obtained. For example, the
Co complexes 8 (C10) and 9 (C8) have a rather constant b
axis, whereas the change in the alkyl chain length has a
substantial influence on the a axis. Similarly, the difference
in the b axis is only ca. 1 Å in Ni complexes 5 (C10) and 6
(C8), whereas the a axis is longer by ca. 3 Å in the complex
with the longer alkyl chain. Although the image resolutions
of 5, 6, 8 and 9 do not facilitate the interpretation of the
2D fine structures, it is clear that the length of the alkyl
chain and the nature of the metal ion play an interactive
role in the formation of these structures.

Table 1. Unit cell dimensions of salophen complexes 3, 5, 6, 8 and
9 with parallelogram-like 2D structures.

Complex Unit cell dimensions
a [Å] b [Å] Angle [°]

CuC8 (3) 28.5�0.2 34.0�0.2 104�2
NiC10 (5) 28.0�0.2 28.0�0.2 90�2
NiC8 (6) 25.0�0.2 27.0�0.2 95�2
CoC10 (8) 28.0�0.2 33.5�0.2 92�2
CoC8 (9) 22.0�0.2 34.0�0.2 100�2

The measured lamellar periodicities suggest that the alkyl
chains of neighbouring lamellae interdigitate. The darker
regions in Figure 3A exhibit a striped pattern that approxi-
mates the distance between the alkyl chains, which averages
5.0�0.2 Å. This is a rather typical value for close-packed
alkyl chains in van der Waals contact.[17] The alkyl chains
need to adjust themselves to the adjacent molecule; this re-
sults in different angles (23°, 45° or 67°) between the alkyl
chains and the bisectors of the molecules. As a result of the
distorted lamellar structure, the interdigitation of the alkyl
chains also varies in the assembly. In a parallelogram, one
alkyl chain of a complex in the upper left-hand corner and
one of a complex in the lower right-hand corner fully inter-
digitate with alkyl chains of complexes in two neighbouring

www.eurjic.org © 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Eur. J. Inorg. Chem. 2007, 4028–40344030

parallelograms, and this particular interaction actually joins
the individual parallelograms together to form a continuous
pattern. Further on, the remaining alkyl chains of these
complexes fully interdigitate with each other. Interdigitation
of the alkyl chains of complexes in the lower left-hand and
upper right-hand corners, even to a relatively low degree,
with the molecules of neighbouring parallelograms provides
additional stabilisation for the assembly.

In addition to the above-described van der Waals interac-
tions, the parallelogram-like structure appears to be further
stabilised by intermolecular CArH···Oalkoxy hydrogen bond-
ing. Inside a given parallelogram are two pairs of hydrogen-
bond-coupled salophen complexes (Figure 3). The observed
hydrogen bond lengths of ca. 2.7�0.2 Å fall within the
range of weak hydrogen bonds.[18] According to the molecu-
lar symmetry, these hydrogen-bonded couples inside each
parallelogram are identical. In this respect, the 2D assembly
can also be seen as an arrangement of those hydrogen-
bonded couples rather than that of individual salophen
complexes. It is noteworthy that there is no interparallelo-
gram hydrogen bonding. We assume that the hydrogen
bonding is essential in stabilising the 2D structure, which
represents the global energetic minimum gained by a com-
promise between the hydrogen bonding and the maximum
amount of van der Waals contacts. Both of these intermo-
lecular interactions are known to be important structural
parameters in 2D assemblies,[9a,19,20] and the influence of
alkyl chain length on the 2D structure was described pre-
viously for the co-adsorption of trimesic acid with even-
and odd-numbered alcohols on HOPG.[20]

In this series of salophen complexes, an increase in the
alkyl chain length from C10 to C12 leads exclusively to a
new, honeycomb-type network pattern consisting of hexa-
gons with six molecules.[21] A structural model in which
each molecule has its three nearest neighbours within a
range of 12.0�0.2 Å to 15.0�0.2 Å is proposed (Figure 4).
In this assembly, the alkyl chains of each molecule are par-
allel to the bisector of the salophen complex and interdigi-
tate perfectly with those of the opposite molecule within
each hexagon. Thus, in the honeycomb assembly, the alkyl
chains only form van der Waals contacts inside the hexa-
gons, whereas in the classical lamellar assembly as well as
in the parallelogram-like one described above, they form a
continuous network throughout the 2D structures. Instead,
here the hydrogen-bonding network continues throughout
the structure, and every complex has two intermolecular
CArH···Oalkoxy hydrogen bonds at an approximate distance
of 2.6�0.2 Å. This distance was estimated by applying typ-
ical geometric parameters to the structural model in Fig-
ure 4B. Apparently, both van der Waals contacts and hydro-
gen bonding are needed to stabilise this assembly.

The substantial differences in the 2D packings of the sal-
ophen-C12 ligand E and its CoII complex 7 can be explained
by the effect of the CoII ion on the ligand geometry upon
complex formation. When the salophen ligand coordinates
to the CoII ion, both hydroxy groups are forced towards the
metal ion, and the complex acquires an overall C2 sym-
metry. On the contrary, in the free ligand E, the OH groups
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Figure 4. The high-resolution STM image (A) and the proposed molecular model (B) for complex 7. Image area: 104 Å�104 Å; Uset =
–180 mV; Iset = 12.8 pA. Unit cell dimensions: a = 19.5�0.2 Å; b = 46.0�0.2 Å; angle = 86�2 °. The hydrogen bonding in a honeycomb
is shown by the dotted lines and the grey overlay.

can be located independently either inside or outside the
ligand cavity as a result of rotation. In the 2D structure of
E (Figure 2), both hydroxy groups point outwards, forming
hydrogen bonds with the adjacent molecule.

Clear differences can be noted in the stabilisation of the
2D parallelogram-like and honeycomb structures. In the
parallelogram-like structure the van der Waals forces are
reduced as a result of the twisted orientation of every sec-
ond complex in a lamella, but this reduced stability is com-
pensated for by hydrogen bonds inside the parallelogram.
The van der Waals interactions network the structure. In
the honeycomb assembly, alkyl chains of an individual
complex fully interdigitate with alkyl chains of another
complex, but further networking is prohibited by the sur-
rounding ligand frameworks. Hydrogen bonds form the re-
quired network and are essential in stabilising the honey-
comb structure. Apparently, by tuning the alkyl chain
length in salophen complexes, the balance between van der
Waals and hydrogen bonding interactions can be con-
trolled. As a consequence, the 2D assembly of the com-
plexes changes. These findings are summarised in Table 2
to illustrate the interactive effects of van der Waals interac-
tions, i.e. the alkyl chain length, and hydrogen bonding on
the 2D morphology of the SAMs. Furthermore, metal ions
have clear effects on the 2D assemblies, as shown by the
formation of a lamellar structure by the uncomplexed C12

ligand (Figure 2).

Table 2. The van der Waals interactions and number of hydrogen
bonds in parallelogram-like and honeycomb structures.

2D structure van der Waals inter- H bonds per Networking by
actions molecule

Parallelogram- Alkyl chains of every 2 van der Waals
like: CoC8, second molecule are interactions
CuC8, NiC8, fully interdigitating.
CoC10, NiC10

Honeycomb: Alkyl chains of each 2 Hydrogen bonds
CoC12, NiC12 molecule are fully

interdigitating.
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Regardless of the surface architecture and hence different
metal ion patterning on the surface, both structures exhibit
rather similar metal ion densities. The parallelogram-like
assembly has a packing where the average metal ion cover-
age is ca. 0.52/nm2, whereas in the honeycomb structure the
value is ca. 0.48/nm2 (values are estimated from a
5 nm�5 nm area).

Conclusions

STM studies of salophen complexes on liquid–graphite
interfaces revealed new parallelogram-like and honeycomb
structures. As demonstrated here, the alkyl chain length can
have a significant influence in determining the assembly of
the salophen complexes. Complexes bearing C8 or C10 alkyl
chains assemble in the parallelogram-like 2D structure,
while those with C12 alkyl chains form the honeycomb as-
sembly. The driving force for these new assemblies is a sub-
tle interplay between a maximum amount of attractive van
der Waals interactions of the alkyl chains and weak hydro-
gen bonding. Because of the ease of the methodology of
SAM formation and the straightforward synthesis of sal-
ophen complexes, the SAMs of these compounds provide
an attractive approach for the fine tuning of the surface
architecture.

Experimental Section
General Methods and Materials: 1H NMR spectra were recorded
with a Varian Gemini 200 apparatus, and IR spectra were taken
with a PerkinElmer Spectrum One. EI+ and HRMS (ESI+ TOF)
mass spectra were recorded with a JEOL JMS-SX 102 (ionising
voltage 70 eV) and with a Bruker micrOTOF mass spectrometer,
respectively. Elemental analyses were performed with an EA 1110
CHNS-O CE instrument. For STM measurements, a low-current
RHK scanning tunnelling microscope was used, which was oper-
ated in a constant-current mode under ambient conditions. STM
tips were mechanically sharpened from Pt/Ir (80:20) wire, and
HOPG was used as a substrate for the adlayers. The compounds
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were dissolved in 1,2,4-trichlorobenzene, and a droplet of the satu-
rated solution was placed on freshly cleaved HOPG. All chemicals
required for complex synthesis were purchased from Aldrich and
used as received. STM images were processed with WSxM©.

Ligands: 4-dodecyloxy-2-hydroxybenzaldehyde (A), 4-decyloxy-2-
hydroxybenzaldehyde (B) and 4-octyloxy-2-hydroxybenzaldehyde
(C) were prepared with moderate yields according to a procedure
by Binnemans et al.[22]

N,N�-(o-Phenylene)bis(4-dodecyloxysalicylideneimine) (D): (o-Phen-
ylene)diamine (1.412 g, 13 mmol) in MeOH (20 mL) was added to
compound A (8.005 g, 26 mmol) dissolved in n-hexane (20 mL). A
yellow colour immediately appeared, and the solution was stirred
at room temperature for 18 h. The viscous product obtained was
stirred in MeOH for 2 h, and the yellow powder that was formed
was filtered, washed with MeOH and finally dried in vacuo (iso-
lated yield 7.156 g, 40%). Analytical data for C44H64N2O4: 1H
NMR (200 MHz, CDCl3, 25 °C, TMS): δ = 0.94 (t, 3JH,H = 7.0 Hz,
6 H, CH3), 1.32 (s, 36 H, CH2), 1.76–1.90 (m, 4 H, CH2), 4.03 (t,
3JH,H = 6.7 Hz, 4 H, OCH2), 6.51 (dd, JH,H = 2.4 Hz, 3JH,H =
8.5 Hz, 2 H, Ar-H), 6.58 (d, 3JH,H = 2.2 Hz, 2 H, Ar-H), 7.23–7.36
(m, 6 H, Ar-H), 8.58 (s, 2 H, HC=N) ppm. IR: ν̃ = 1609 (C=N),
1583 (C=C), 1246 (C–O) cm–1. HRMS (ESI-TOF): calcd. for [M
+ H]+ 685.4939; found 685.4938; error 0.08 ppm.

Salophen ligands E and F were synthesised in the same manner as
ligand D.

N,N�-(o-Phenylene)bis(4-decyloxysalicylideneimine) (E): Yellow
powder (isolated yield 31%). Analytical data for C40H56N2O4: 1H
NMR (200 MHz, CDCl3, 25 °C, TMS): δ = 0.89 (t, 3JH,H = 6.9 Hz,
6 H, CH3), 1.28 (s, 28 H, CH2), 1.71–1.85 (m, 4 H, CH2), 3.98 (t,
3JH,H = 6.7 Hz, 4 H, OCH2), 6.38 (dd, JH,H = 2.4 Hz, 3JH,H =
8.9 Hz, 2 H, Ar-H), 6.45 (d, 3JH,H = 2.3 Hz, 2 H, Ar-H), 7.18–7.31
(m, 6 H, Ar-H), 8.53 (s, 2 H, HC=N) ppm. IR: ν̃ = 1608 (C=N),
1582 (C=C), 1240 (C–O) cm–1. HRMS (ESI-TOF): calcd. for [M
+ H]+ 629.4313; found 629.4330; error –2.66 ppm.

N,N�-(o-Phenylene)bis(4-octyloxysalicylideneimine) (F): Yellow
powder (isolated yield 56%). Analytical data for C36H48N2O4: 1H
NMR (200 MHz, CDCl3, 25 °C, TMS): δ = 0.89 (t, 3JH,H = 6.9 Hz,
6 H, CH3), 1.30 (s, 20 H, CH2), 1.72–1.85 (m, 4 H, CH2), 3.98 (t,
3JH,H = 6.5 Hz, 4 H, OCH2), 6.46 (dd, JH,H = 2.4 Hz, 3JH,H =
8.4 Hz, 2 H, Ar-H), 6.53 (d, 3JH,H = 2.0 Hz, 2 H, Ar-H), 7.18–7.31
(m, 6 H, Ar-H), 8.53 (s, 2 H, CH=N) ppm. IR: ν̃ = 1608 (C=N),
1582 (C=C), 1240 (C–O) cm–1. HRMS (ESI-TOF): calcd. for [M
+ H]+ 573.3687; found 573.3701; error –2.44 ppm.

Complexes: Cobalt complexes were prepared under an Ar atmo-
sphere by using standard Schlenk techniques. Copper and nickel
complexes were synthesised under ambient conditions. Dry sol-
vents were used in the preparation of cobalt complexes. Crude
products of nickel and copper complexes were washed with MeOH
and n-hexane, and they were finally recrystallised from CHCl3 or
CH2Cl2. Crude products of the cobalt complexes were washed with
MeOH.

N,N�-(o-Phenylene)bis(4-dodecyloxysalicylideneiminato)copper(II)
(1): A warmed solution of Cu(OOCCH3)2 (0.133 g, 0.73 mmol) in
MeOH (40 mL) was added to a solution of D (0.500 g, 0.74 mmol)
in CH2Cl2 (10 mL). A brown suspension immediately formed and
was stirred at room temperature for 20 h. A green precipitate was
filtered and washed with MeOH and n-hexane. Finally the crude
product was recrystallised from CH2Cl2, and the precipitate that
formed was dried in vacuo. Complex 1 was obtained as a green
powder (isolated yield 68%). C44H62CuN2O4·H2O (746.5·H2O):
calcd. C 69.12, H 8.44, N 3.66; found C 69.41, H 8.57, N 3.72. IR:
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ν̃ = 1610 (C=N), 1577 (C=C), 1244 (C–O) cm–1. HRMS (ESI-
TOF): calcd. for [M + H]+ 746.4078; found 746.4070; error
1.18 ppm.

Complexes 2–6 were prepared similarly to 1.

N,N�-(o-Phenylene)bis(4-decyloxysalicylideneiminato)copper(II) (2):
Green powder (isolated yield 57%). C40H54CuN2O4·2H2O
(690.4·2H2O): calcd. C 66.13, H 8.05, N 3.86; found C 65.87, H
8.07, N 3.51. IR: ν̃ = 1606 (C=N), 1578 (C=C), 1244 (C–O) cm–1.
HRMS (ESI-TOF): calcd. for [M + H]+ 690.3452; found 690.3462;
error –1.45 ppm.

N,N�-(o-Phenylene)bis(4-octyloxysalicylideneiminato)copper(II) (3):
Green powder (isolated yield 73%). C36H46CuN2O4·2H2O
(634.3·2H2O): calcd. C 64.50, H 7.52, N 4.18; found C 65.06, H
7.61, N 3.66. IR: ν̃ = 1604 (C=N), 1578 (C=C), 1239 (C–O) cm–1.
HRMS (ESI-TOF): calcd. for [M + H]+ 634.2826; found 634.2821;
error 0.81 ppm.

N,N�-(o-Phenylene)bis(4-dodecyloxysalicylideneiminato)nickel(II)
(4): Orange powder (isolated yield 57%). Analytical data for
C44H62N2NiO4: 1H NMR (200 MHz, CDCl3, 25 °C, TMS): δ =
0.88 (t, 3JH,H = 6.6 Hz, 6 H, CH3), 1.27 (s, 36 H, CH2), 1.70–1.85
(m, 4 H, CH2), 3.95 (t, 3JH,H = 6.5 Hz, 4 H, OCH2), 6.31 (dd, JH,H

= 2.4 Hz, 3JH,H = 8.8 Hz, 2 H, Ar-H), 6.61 (d, 3JH,H = 2.0 Hz, 2
H, Ar-H), 7.13–7.21 (m, 4 H, Ar-H), 7.59–7.66 (m, 2 H, Ar-H),
8.06 (s, 2 H, HC=N) ppm. C44H62N2NiO4·H2O (741.7·H2O): calcd.
C 69.56, H 8.49, N 3.69; found C 69.76, H 8.65, N 3.47. IR: ν̃ =
1604 (C=N), 1575 (C=C), 1252 (C–O) cm–1. HRMS (ESI-TOF):
calcd. for [M + H]+ 741.4136; found 741.4147; error –1.56 ppm.

N,N�-(o-Phenylene)bis(4-decyloxysalicylideneiminato)nickel(II) (5):
Reddish-orange powder (isolated yield 48%). Analytical data for
C40H54N2NiO4: 1H NMR (200 MHz, CDCl3, 25 °C, TMS): δ =
0.89 (t, 3JH,H = 6.9 Hz, 6 H, CH3), 1.28 (s, 32 H, CH2), 1.71–1.85
(m, 4 H, CH2), 3.95 (t, 3JH,H = 6.6 Hz, 4 H, OCH2), 6.30 (dd, JH,H

= 2.3 Hz, 3JH,H = 8.8 Hz, 2 H, Ar-H), 6.60 (d, 3JH,H = 2.0 Hz, 2
H, Ar-H), 7.13–7.19 (m, 4 H, Ar-H), 7.58–7.67 (m, 2 H, Ar-H),
8.04 (s, 2 H, HC=N) ppm. C40H54N2NiO4·H2O (685.6·H2O): calcd.
C 68.28, H 8.02, N 3.98; found C 68.65, H 7.95, N 3.71. IR: ν̃ =
1603 (C=N), 1575 (C=C), 1250 (C–O) cm–1. HRMS (ESI-TOF):
calcd. for [M + H]+ 685.3510; found 685.3518; error –1.18 ppm.

N,N�-(o-Phenylene)bis(4-octyloxysalicylideneiminato)nickel(II) (6):
Orange powder (isolated yield 37%). Analytical data for
C36H46N2NiO4: 1H NMR (200 MHz, CDCl3, 25 °C, TMS): δ =
0.90 (t, 3JH,H = 6.4 Hz, 6 H, CH3), 1.30 (s, 20 H, CH2), 1.71–1.85
(m, 4 H, CH2), 3.95 (t, 3JH,H = 6.5 Hz, 4 H, OCH2), 6.28 (d, 3JH,H

= 8.6 Hz, 2 H, Ar-H), 6.59 (s, 2 H, Ar-H), 7.11–7.16 (m, 4 H, Ar-
H), 7.59–7.64 (m, 2 H, Ar-H), 8.00 (s, 2 H, HC=N) ppm.
C36H46N2NiO4·H2O (629.5·H2O): calcd. C 66.78, H 7.47, N 4.33;
found: C 66.33, H 7.10, N 4.05. IR: ν̃ = 1602 (C=N), 1574 (C=C),
1249 (C–O) cm–1. HRMS (ESI-TOF): calcd. for [M + H]+

629.2884; found 629.2876; error 1.30 ppm.

In a typical procedure for CoII salophen complex synthesis, a solu-
tion of D (1.000 g, 1.46 mmol) in CH2Cl2 (5 mL) was added to
a warm solution of Co(OOCCH3)2·4H2O (0.482 g, 1.94 mmol) in
MeOH (10 mL). A brown suspension immediately formed and was
stirred for 4 h. The suspension was filtered, and the powder ob-
tained was washed with MeOH. After drying in vacuo, the product
was obtained as a dark brown powder.

N,N�-(o-Phenylene)bis(4-dodecyloxysalicylideneiminato)cobalt(II)
(7): Isolated yield 51%. C44H62CoN2O4·H2O (741.9·H2O): calcd. C
69.54, H 8.49, N 3.69; found C 69.58, H 8.79, N 3.39. IR: ν̃ = 1606
(C=N), 1578 (C=C), 1240 (C–O) cm–1. HRMS (ESI-TOF): calcd.
for [M]+ 741.4036; found 741.4037; error –0.10 ppm.
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N,N�-(o-Phenylene)bis(4-decyloxysalicylideneiminato)cobalt(II) (8):
Isolated yield 68%. C40H54CoN2O4·2H2O (685.8·2H2O): calcd. C
66.56, H 8.10, N 3.88; found C 66.43, H 8.10, N 3.72. IR: ν̃ = 1604
(C=N), 1577 (C=C), 1241 (C–O) cm–1. HRMS (ESI-TOF): calcd.
for [M]+ 685.3410; found 685.3400; error 1.41 ppm.

N,N�-(o-Phenylene)bis(4-octyloxysalicylideneiminato)cobalt(II) (9):
Isolated yield 41%. C36H46CoN2O4·H2O (629.7·H2O): C 66.76, H
7.47, N 4.32; found C 66.98, H 7.53, N 3.90. IR: ν̃ = 1603 (C=N),
1579 (C=C), 1239 (C–O) cm–1. HRMS (ESI-TOF): calcd. for
[M]+ 629.2790; found 629.2775; error 2.32 ppm.

Supporting Information (see footnote on the first page of this arti-
cle): STM images of complexes 5, 6, 8 and 9.
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