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Treatment of K2PtCl4 with the MeO-salen Schiff base
H2L [H2L = N,N�-bis(3-methoxysalicylidene)ethylene-1,2-di-
amine] gave the precursor complex PtL, which, upon
recrystallization from two different solvent mixtures, afforded
different solvate forms of PtL·H2O (1) and PtL·DMF (2) with
different solid-state colors. The self-assembly of the PtL pre-
cursor with K2Pt(CN)4 or K2Pd(CN)4 leads to the isolation of
isostructural compound [K2(PtL)2Pt(CN)4]·1.5H2O (3) or
[K2(PtL)2Pd(CN)4]·1.5H2O (4), respectively. The solid-state
structures of 1–4 were established by X-ray crystallography.
It is interesting that the helix of the PtL units, along with the

Introduction

The supramolecular photochemistry of square-planar
platinum(II) complexes has been of intense interest in re-
cent years, not only due to their intriguing spectroscopic
and luminescent properties,[1] but also the special intermo-
lecular interactions which could induce the stacking mode
of their crystal structures[2] and the energetic order of the
excited states in solid states.[3] For instance, the frequent
observation of solvent-induced polymorphism of PtII com-
plexes with bipyridine,[4] polypyridine[5] or diimine ligands[6]

with extended π systems have been shown to involve π-
stacking and direct Pt···Pt interactions, resulting in the for-
mation of excimers with the characteristic red-shifted lumi-
nescence bands with respect to the luminescence from
monomers. On the other hand, systems of PtII porphyrins,[7]

cyclometalated PtII acetylide,[8] or Pt-salen Schiff base com-
pounds,[9] with solid aggregation through short Pt···Pt, π-
π, or C–H···π interactions, constitute an attractive class of
efficient electrophosphors. However, to the best of our
knowledge, research on the role of hydrogen bonding or
coordination bonding between the well-defined monomers
which modulates the luminescence properties of the chro-
mophores is very sparse.[4a,10] While there is currently grow-
ing interest in the synthesis and luminescence properties of
heterobimetallic 3d–4f complexes[11] and dinuclear 3d–4f
Schiff-base complexes which have been employed as useful
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other two homochiral helical arrangements of K+ and M2+ (M
= Pt or Pd) ions, can generate a unique “fake” example of a
triple-stranded helix in a 1-D helical polymeric chain. Two
such triple-stranded helical chains intertwining one another
can give rise to a double-stranded helix formed by intermo-
lecular weak C–H···N hydrogen-bonding interactions with a
long helical pitch of ca. 56 Å. The optical absorption and pho-
toluminescence properties of 1–4 were also examined.

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

building blocks to form extended structures,[12] the use of
transition-metal Schiff-base complexes as synthons for self-
assembled multinuclear supramolecular systems would cer-
tainly also deserve much attention. Here, we describe new
self-assembled systems consisting of platinum(II) MeO-sub-
stituted salen Schiff base PtL [H2L = N,N�-bis(3-methoxy-
salicylidene)ethylene-1,2-diamine], in which the outer MeO
donors of the ligands may endow hydrogen bonds or coor-
dination bonds for self-assembling individual molecular
entities. The monomeric PtL units are linked through a
combination of intermolecular interactions to form struc-
turally diverse metalated molecules.

Results and Discussion

Synthesis

The ethylene-bridged MeO-salen Schiff base ligand H2L
was prepared according to literature method via the con-
densation of 1,2-diaminoethane with o-vanillin.[11a] Treat-
ment of K2PtCl4 with H2L followed by appropriate purifi-
cation steps gave the precursor complex PtL as an orange
amorphous solid (Scheme 1). Complex PtL·H2O (1) or
PtL·DMF (2) was obtained via recrystallization of PtL in
CH3CN/Et2O or DMF/Et2O, respectively. The crystal
structures of 1 and 2 display the same monomer units while
two different solvate forms observed account for the dif-
ferent solid-state colors (orange for 1 and red for 2). The
self-assembly of the PtL precursor with K2Pt(CN)4 or
K2Pd(CN)4 leads to the isolation of isostructural polymeric
compound [K2(PtL)2Pt(CN)4]·1.5H2O (3) or [K2(PtL)2Pd-
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(CN)4]·1.5H2O (4), respectively. Unlike complexes 1 and 2,
which are soluble in most of the common solvents, com-
plexes 3 and 4 only have moderate solubility in DMF.

Scheme 1. Syntheses of complexes 1–4.

Description of the Crystal Structures

The crystal packing diagrams of the two solvate forms 1
and 2 are depicted in Figure 1 (a) and Figure 1 (b), respec-

Figure 1. (a) The [PtL] zigzag chain in 1, formed from intermo-
lecular interactions [π···π interactions shown as cyan (3.728 Å, be-
tween ring Pt1–O3–C17–C12–C11–N2 and ring C2–C3–C4–C5–
C6–C7) and pink (3.469 Å, between two adjacent rings Pt1–O3–
C17–C12–C11–N2) striped bonds and C–H···π interactions
(3.531 Å, between C18 and ring Pt1–O3–C17–C12–C11–N2) as yel-
low striped bonds]. Purple spheres, Pt; blue, N; red, O; ash, C.
Hydrogen atoms are omitted for clarity. (b) The [PtL] zigzag chain
in 2, formed from intermolecular interactions [π···π interactions
shown as yellow (3.495 Å, between two adjacent rings Pt1–O1–C8–
C3–C2–N1) and tan (3.751 Å, between another two adjacent rings
Pt1–O1–C8–C3–C2–N1) striped bonds and Pt···Pt interactions as
purple (3.479 Å) and cyan (3.775 Å) striped bonds]. Purple spheres,
Pt; blue, N; red, O; ash, C. Hydrogen atoms are omitted for clarity.
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tively. Table 1 lists the selected bond lengths and angles for
these molecules. The structure of the individual molecule of
1 or 2 is the same with the two inner imino N and two
phenolic O atoms coordinated to the platinum atom in a
square-planar geometry [Pt–N, 1.951(3)–2.003(4) Å; Pt–O,
2.003(4)–2.011(3) Å] and each molecule forms a dimeric
structure with its neighbor in an anti-parallel arrangement.
For 1, the metal dimers arise from intermolecular short π-

Table 1. Selected bond lengths [Å] and angles [°] for 1–4.

Compound 1

Pt(1)–N(1) 1.952(3) Pt(1)–N(2) 1.951(3)
Pt(1)–O(2) 2.011(3) Pt(1)–O(3) 2.007(3)
N(1)–Pt(1)–N(2) 84.25(14) O(2)–Pt(1)–O(3) 87.11(10)
N(1)–Pt(1)–O(2) 94.54(13) N(2)–Pt(1)–O(3) 94.16(12)

Compound 2

Pt(1)–N(1) 1.952(5) Pt(1)–O(1) 2.003(4)
N(1)–Pt(1)–N(1*) 84.5(3) O(1)–Pt(1)–O(1*) 85.5(2)
N(1)–Pt(1)–O(1) 95.0(2)

Compound 3

Pt(1)–N(1) 1.940(11) Pt(1)–N(2) 1.936(9)
Pt(1)–O(2) 1.998(7) Pt(1)–O(3) 1.972(8)
Pt(2)–N(3) 1.960(11) Pt(2)–N(4) 1.925(11)
Pt(2)–O(6) 1.995(8) Pt(2)–O(7) 1.984(8)
Pt(3)–C(37) 2.008(15) Pt(3)–C(38) 1.998(14)
Pt(3)–C(39) 1.982(16) Pt(3)–C(40) 1.984(15)
K(1)–O(1) 3.167(10) K(1)–O(2) 2.886(10)
K(1)–O(3) 2.767(8) K(1)–O(4) 2.929(11)
K(1)–O(7) 2.769(9) K(1)–O(8) 2.843(9)
K(2)–O(2) 2.915(11) K(2)–O(3) 2.927(9)
K(2)–O(5) 2.937(10) K(2)–O(6) 2.703(9)
K(2)–O(7) 2.899(9) K(2)–O(8) 3.351(9)
K(1)–N(7) 3.104(14) K(1)–N(8) 2.837(13)
K(2)–N(7) 2.846(15) K(2)–N(8) 2.717(13)
O(1)–K(1)–O(2) 48.5(2) O(1)–K(1)–O(3) 99.4(3)
O(1)–K(1)–O(4) 124.0(3) O(5)–K(2)–O(6) 53.8(2)
O(5)–K(2)–O(7) 105.4(3) O(5)–K(2)–O(8) 125.3(3)
N(1)–Pt(1)–N(2) 85.1(4) O(2)–Pt(1)–O(3) 83.6(3)
N(3)–Pt(2)–N(4) 85.3(5) O(6)–Pt(2)–O(7) 84.2(3)
C(37)–Pt(3)–C(38) 176.3(6) C(39)–Pt(3)–C(40) 176.6(6)

Compound 4

Pt(1)–N(3) 1.945(17) Pt(1)–N(4) 1.919(19)
Pt(1)–O(6) 1.985(15) Pt(1)–O(7) 1.990(14)
Pt(2)–N(1) 1.94(2) Pt(2)–N(2) 1.93(2)
Pt(2)–O(2) 2.000(16) Pt(2)–O(3) 1.995(15)
Pd(1)–C(37) 1.96(2) Pd(1)–C(38) 2.00(3)
Pd(1)–C(39) 2.00(2) Pd(4)–C(40) 1.99(3)
K(1)–O(3) 2.784(16) K(1)–O(4) 2.827(17)
K(1)–O(5) 2.923(18) K(1)–O(6) 2.772(15)
K(1)–O(7) 2.879(16) K(1)–O(8) 3.206(17)
K(2)–O(1) 2.947(17) K(2)–O(2) 2.723(16)
K(2)–O(3) 2.902(16) K(2)–O(4) 3.354(17)
K(2)–O(6) 2.918(17) K(2)–O(7) 2.941(17)
K(1)–N(5) 2.881(19) K(1)–N(6) 3.08(2)
K(2)–N(5) 2.75(2) K(2)–N(6) 2.83(2)
O(3)–K(1)–O(4) 54.2(5) O(3)–K(1)–O(5) 101.0(5)
O(3)–K(1)–O(6) 80.7(5) O(3)–K(1)–O(7) 93.1(5)
O(3)–K(1)–O(8) 124.5(5) O(1)–K(2)–O(2) 53.6(4)
O(1)–K(2)–O(3) 105.4(5) O(1)–K(2)–O(4) 124.0(5)
O(1)–K(2)–O(6) 74.2(5) O(1)–K(2)–O(7) 106.8(5)
N(3)–Pt(1)–N(4) 85.0(8) O(6)–Pt(1)–O(7) 83.9(6)
N(1)–Pt(2)–N(2) 84.3(9) O(2)–Pt(2)–O(3) 84.9(6)
C(37)–Pd(1)–C(40) 176.2(13) C(38)–Pd(1)–C(39) 174.0(9)
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π interactions (3.469–3.728 Å), which are linked to form a
zigzag arrangement (Figure 1, a) with short C–H···π hydro-
gen-bonding interactions (3.531 Å). Unlike 1, where the
closest Pt···Pt distance is 4.796 Å, dimorphic forms of 2 are
formed via repeating short/long Pt···Pt distances (3.479 and
3.775 Å) and π-π interactions (3.495 and 3.751 Å), exhibit-
ing an extended linear-chain skeleton (Figure 1, b). Dif-
ferent solvates in 1 (H2O) and 2 (DMF) are located inside
their respective multi-dimensional hydrogen-bonding net-
works (see Figure S4 in the electronic supporting infor-
mation), and connected to their host structures by intramo-
lecular strong O–H···O hydrogen bonding interactions
(2.901–2.951 Å, �OHO = 132–165°) in 1 or intermolecular
C–H···O hydrogen-bonding interactions (3.308 Å, �CHO
= 139°) in 2. This pair of structures is not described as
exhibiting “pseudo-polymorphism”[13] but two different
solvate forms instead,[13c] that is in contrast to the reported
polymorphism in other PtII systems.[4–6]

The reaction between the PtL precursor and K2Pt(CN)4

or K2Pd(CN)4 leads to the isolation of isostructural com-
plex 3 or 4, respectively, both of which were crystallographi-
cally characterized (Table 1). In 3 and 4, instead of short
Pt···Pt, π-π, or hydrogen-bonding interactions as in 1 or 2,
only K+ ions form coordination bonds to the monomer PtL
[Pt–N, 1.919(19)–1.960(11) Å, Pt–O, 1.972(8)–2.000(16) Å]
to afford a 1-D polymeric chain as shown in Figure 2. The
K+ ions are eight-coordinate with the usual distorted te-
tragonal anti-prism geometry, with four O atoms from one
Schiff base ligand [K–O, 2.703(9)–3.354(17) Å], one inner
O [K–O, 2.769(9)–2.784(16) Å] and one outer O atoms [K–
O, 2.827(17)–2.843(9) Å] from the neighboring Schiff bases
for K1 and two inner O atoms for K2 [K–O, 2.915(11)–
2.941(17) Å], and two N atoms [K–N, 2.717(13)–
3.104(14) Å] from the M(CN)4

2– anions (M = Pt in 3 or Pd
in 4), which induce the helical stacking of the monomeric
PtL units. Remarkably, it is interesting that the helix of the
PtL units, along with the other two homochiral helical ar-
rangements of K+ and M2+ (M = Pt or Pd) ions, can gener-
ate a unique “fake” example of a triple-stranded helix in a

Table 2. Photophysical data of 1–4 at 298 K.

Complex Medium λabs (ε) λem τ Φem

[nm] ([104 dm3 mol–1 cm–1]) [nm] [µs]

H2L DMF 331 (1.26) 498 0.006 –

1 solid – 568, 606 – –
DMF 348 (1.30), 423 (0.45) 559, 605 0.12 0.10
CH3CN 350 (1.35), 425 (0.43) 560, 600 0.045 0.04
CH2Cl2 357 (1.07), 430 (0.34), 459 sh 560, 604 0.11 0.14
CH3OH 347 (0.87), 420 (0.30) 557, 612 0.059 0.07
benzene 362 (0.85), 436 (0.27), 467 sh 567, 614 0.055 0.01

2 solid – 565, 605 – –
DMF 348 (1.20), 423 (0.63) 559, 607 0.11 0.29

3 solid – 552, 610 – –
DMF 348 (2.06), 429 (0.64) 559, 605 0.12 0.06

4 solid – 552, 620 – –
DMF 348 (1.50), 429 (0.46) 559, 604 0.11 0.10
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1-D helical polymeric chain. They show two such triple-
stranded helical chains intertwining one another, giving a
double-stranded helix formed by intermolecular weak C–
H···N hydrogen-bonding interactions (3.33–3.59 Å, �CHN
= 134–171°) with a long helical pitch of ca. 56 Å (see sup-
porting information, Figure S5). Solvates of H2O in 3 and
4, located inside their respective multi-dimensional net-
works, exhibit no observable interactions with the host
structure.

Figure 2. The 1-D helical chain (up) in 3 or 4, with representation
of metal–metal arrangements (down) as red (Pt), blue (K), or green
(M, M = Pt or Pd) striped bonds. Purple spheres, Pt; blue, N; red,
O; ash, C; K, aeruginous; M, bronze. Hydrogen atoms are omitted
for clarity.

Absorption and Photoluminescence Properties

The photophysical data of 1–4 are collected in Table 2.
The photoluminescence (PL) spectra of complexes 1–4 were
recorded at 298 K in dilute DMF solutions and solid states.
When dissolved in DMF, all of them gave an orange solu-
tion and exhibited analogous UV/Vis absorption
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spectra, which featured two intense absorption bands at
around 340 nm [ε = 1.30�104 mol–1 dm3 cm–1, ascribed
to intraligand (IL) absorption] and 423 nm [ε =
0.45�104 mol–1 dm3 cm–1, ascribed to metal-to-ligand
charge-transfer (MLCT) absorption] (see Figure 3, a), and
phosphorescent emission spectra (λem = 559 nm, with a
shoulder at 604–605 nm, see Figure 3, b). Their lifetimes (τ)
are similar in the microsecond regime (0.11–0.12 µs) and
the quantum yields (Φem) lie within the range of 0.06–0.29.
The photophysical properties of 1–4 in solutions are com-
parable to those of the reported monomeric Pt-salen com-
plexes[9] and the excited emissive state may arise from a mix-
ing between the 1[Pt(5d) � π*(Schiff base)] MLCT state
and the IL state involving the phenoxide lone pair and the
π* orbital of imine. This indicates that upon dissolution,
these complexes dissociated into an individual monomeric
PtL complex and intermolecular interactions between the
PtL units, which were observed in the solid state, did not
exist in solution. Solvatochromic studies of 1 showed that
both absorption bands are red-shifted in low-polarity sol-

Figure 3. (a) UV/Vis and (b) PL spectra of complexes 1–4 in DMF
solution at 2�10–5  at 298 K.
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vents. For instance, the high-energy absorption at 347 nm
in MeOH was red-shifted by ca. 1190 cm–1 to 362 nm in
benzene, and the low-energy absorption at 420 nm by ca.
876 cm–1 to 436 nm with concomitant appearance of a
shoulder at 467 nm in benzene (see Figures S1 and S2 in
the electronic supporting information). Compared to the
absorption data, the emission of 1 displays much smaller
solvatochromic effects (λmax at 557 nm in MeOH was red-
shifted by ca. 316 cm–1 to 567 nm in benzene, Figure S3).
Similar solvatochromic effects have also been observed for
analogous Pt-salen complexes.[9]

At 298 K, 1–4 also show two intense solid-state emission
peaks in the range 552–568 and 605–620 nm (as shown in
Table 2 and Figure 4). It is noticeable that the significant
difference in the solid-state emission spectra for 3 or 4 from
that in 1 or 2 may be ascribed to the closer aggregate forma-
tion via K–O coordination in 3–4, but not the hydrogen
bonding and/or Pt···Pt interactions observed in 1–2. Pre-
sumably, the ground-state interactions in the solid state
caused by the supramolecular contacts between neigh-
boring chromophores, viz. π-π interaction, short C–H···π
hydrogen-bonding interaction, or Pt···Pt interactions (in 1
or 2) and the coordination bonding (in 3 or 4) may account
for the observed red shifts and broadening of the emission
peaks relative to those for the solution spectra,[14] and those
in [Pt(C�CR)4]2– derivatives,[15] in which the combination
of both Pt···Pt interactions and weak C–H···O hydrogen
bonds together with the influence of solvent molecules, can
result in the overall differences of the final supramolecular
extended structures and their optical properties.

Figure 4. PL spectra of solid 1–4 at 298 K.

Concluding Remarks

In conclusion, we have demonstrated for the first time
that hydrogen bonds from two different solvate forms and
coordination bonds can induce the self-assembly of PtII

MeO-salen Schiff-base complexes. These self-assembled
metal complexes display interesting structural properties. It
is likely that the emission properties could be fine tuned by
optimization of the assay conditions from PtII emitters,
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which also provides an alternative way to modify the lumi-
nescence properties of metalated light-emitting materials.

Experimental Section
General Procedures: All chemicals were commercial products of
reagent grade and were used without further purification. Elemen-
tal analyses were performed with a Perkin–Elmer 240C elemental
analyzer. 1H NMR spectra were recorded with a JEOL EX270
spectrometer with SiMe4 as an internal standard in [D6]DMSO at
room temperature. Electronic absorption spectra were recorded
with a Hewlett Packard 8453 UV/Vis spectrophotometer, and
steady-state visible fluorescence on a pico-N2 laser system (PLT
Time Master) with λex = 337 nm. Quantum yields of visible emis-
sions were computed according to literature procedures[16] using
quinine sulfate in 0.1  H2SO4 as the reference standard (Φ = 0.55
in air-equilibrated water).[17]

X-ray Crystallography: Geometric and intensity data were collected
at 173 or 293 K using graphite-monochromated Mo-Kα radiation
(λ = 0.71073 Å) with a Bruker AXS SMART 1000 CCD dif-
fractometer. The collected frames were processed with the software
SAINT[18a] and an absorption correction (SADABS)[18b] was ap-
plied to the collected reflections. The structure was solved by direct
methods (SHELXTL)[19] in conjunction with standard difference
Fourier techniques and subsequently refined by full-matrix least-
squares analyses on F2. Hydrogen atoms were generated in their
idealized positions and all non-hydrogen atoms were assigned with
anisotropic displacement parameters. Table 3 presents the crystallo-
graphic data for 1–4.

CCDC-618996 (for 1), -618997 (for 2), -618998 (for 3), and -618999
(for 4) contain the supplementary crystallographic data for this pa-
per. These data can be obtained free of charge from The Cambridge

Table 3. Summary of crystal data.

PtL·H2O (1) PtL·DMF (2) [K2(PtL)2Pt(CN)4]· [K2(PtL)2Pd(CN)4]·
1.5H2O (3) 1.5H2O (4)

Formula C18H20N2O5Pt C21H25N3O5Pt C40H39K2N8O9.5Pt3 C40H39K2N8O9.5PdPt2

Mr 539.45 594.35 1447.26 1358.57
Crystal size [mm] 0.32�0.25�0.20 0.30�0.22�0.20 0.28�0.26�0.15 0.30�0.24�0.22
T [K] 173 293 293 173
Crystal system monoclinic orthorhombic tetragonal tetragonal
Space group P21/c Pnnm I41/cd I41/cd
a [Å] 9.0929(9) 19.1377(19) 24.9103(16) 24.9263(9)
b [Å] 12.8356(13) 6.9114(7) 24.9103(16) 24.9263(9)
c [Å] 14.5723(15) 15.3882(16) 28.503(3) 28.257(2)
α [°] 90 90 90 90
β [°] 93.498(2) 90 90 90
γ [°] 90 90 90 90
V [Å3] 1697.6(3) 2034.6(4) 17502(3) 17556.9(16)
Z 4 4 16 16
Dcalcd. [g cm–3] 2.111 1.941 2.197 2.056
µ [mm–1] 8.290 6.936 9.823 7.018
F(000) 1028 1160 10928 10416
2θ range [°] 54.12 54.08 54.06 54.08
No. of reflections collected 9384 9895 42139 38577
No. of unique reflections 3704 2309 7817 9518
Rint 0.0269 0.0286 0.0705 0.0781
No. of observed reflections with I�2.0σ(I) 3002 1932 6500 6850
No. of parameters 243 159 564 570
R1 [I�2.0σ(I)][a] 0.0227 0.0244 0.0396 0.0760
wR2 (all data)[a] 0.0511 0.0724 0.1063 0.2178
GoF on F2 [b] 1.027 1.006 1.104 1.027

[a] R1 = Σ ||Fo| – |Fc||/Σ ||Fo|. wR2 = {Σ [w(Fo
2 – Fc

2)2]/Σ [w(Fo
2)2]}1/2. [b] GoF = [(Σw|Fo| – |Fc|)2/(Nobs – Nparam)]1/2.
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Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_
request/cif.

Synthesis of PtL: Sodium acetate (0.16 g, 2.0 mmol) was suspended
in a solution of H2L (0.33 g, 1.0 mmol) in freshly distilled DMF
(10 mL). K2PtCl4 (0.42 g, 1.0 mmoL) in DMSO (2 mL) was added
dropwise to the suspension at 80 °C. The resulting yellow solution
turned orange after 5 h. After cooling, distilled water (50 mL) was
added to the mixture to afford a yellow precipitate. The solid prod-
uct was filtered and washed with distilled water (3�10 mL) to give
a yellow solid, which was then dried under vacuum. The crude
product was recrystallized from CH3CN and dried to give an
orange solid. Yield 280 mg (39%). 1H NMR ([D6]DMSO): δ = 8.52
(s, 2 H, HC=N), 7.05 (t, 4 H, Ph), 6.55 (t, 2 H, Ph), 3.80 (s, 4 H,
CH2), 3.75 (s, 6 H, CH3) ppm.

Synthesis of PtL·H2O (1): The orange solid of PtL (26 mg,
0.05 mmol) was added in freshly distilled CH3CN (4 mL) and re-
fluxed for 10 min and filtered. Diethyl ether was allowed to diffuse
slowly into the clear orange solution at room temperature and
orange single crystals were obtained in about 1 week. Yield 19 mg
(71%). C18H20N2O5Pt (539.45): calcd. C 40.08, H 3.74, N 5.19;
found C 40.20, H 3.81, N 5.05. 1H NMR ([D6]DMSO): δ = 8.51
(s, 2 H, HC=N), 7.05 (t, 4 H, Ph), 6.55 (t, 2 H, Ph), 3.80 (s, 4 H,
CH2), 3.76 (s, 6 H, CH3) ppm.

Synthesis of PtL·DMF (2): The orange solid of PtL (26 mg,
0.05 mmol) was added to freshly distilled DMF (3 mL) and the
mixture was refluxed for 10 min and filtered. Diethyl ether was al-
lowed to diffuse slowly into the clear orange solution at room tem-
perature and red single crystals were obtained in about 2 weeks.
Yield 19 mg (65%). C21H25N3O5Pt (594.53): calcd. C 42.43, H 4.24,
N 7.07; found C 42.68, H 4.37, N 7.02. 1H NMR ([D6]DMSO): δ
= 8.51 (s, 2 H, HC=N), 7.94 (s, 1 H, CHO), 7.05 (t, 4 H, Ph), 6.54
(t, 2 H, Ph), 3.80 (s, 4 H, CH2), 3.76 (s, 6 H, CH3), 2.88 (s, 3 H,
CH3), 2.72 (s, 3 H, CH3) ppm.
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Synthesis of [K2(PtL)2Pt(CN)4]·1.5H2O (3): The white solid of
K2Pt(CN)4 (5.0 mg, 0.03 mmol) was added to a solution of PtL
(15 mg, 0.06 mmol) in DMF (4 mL) and the resultant solution was
stirred for 30 min and filtered. Diethyl ether was allowed to diffuse
slowly into the clear orange solution at room temperature and red
single crystals were obtained in 3 weeks. Yield 32 mg (73%).
C40H39K2N8O9.5Pt3 (1447.24): calcd. C 33.20, H 2.72, N 7.74;
found C 33.28, H 3.07, N 7.62. 1H NMR (δH, [D6]DMSO): δ =
8.51 (s, 2 H, HC=N), 7.06 (t, 4 H, Ph), 6.56 (t, 2 H, Ph), 3.81 (s, 4
H, CH2), 3.77 (s, 6 H, CH3) ppm.

Synthesis of [K2(PtL)2Pd(CN)4]·1.5H2O (4): The complex was pre-
pared in the same way as 3 except that K2Pd(CN)4 was used instead
of K2Pt(CN)4 and a red solid was obtained in 67% yield (30 mg).
C40H39K2N8O9.5PdPt2 (1358.58): calcd. C 35.56, H 2.89, N 8.25;
found C 35.38, H 3.27, N 8.12. 1H NMR ([D6]DMSO): δ = 8.57
(s, 2 H, HC=N), 7.10 (t, 4 H, Ph), 6.60 (t, 2 H, Ph), 3.85 (s, 4 H,
CH2), 3.77 (s, 6 H, CH3) ppm.

Supporting Information (see also the footnote on the first page of
this article): Absorption and emission spectra of 1 in various sol-
vents, and different views of the crystal stackings of 1 and 2.
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