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Tuning Supramolecular Chiral Architecture of Molecular Corners from Achiral
Dipalladium(I) and Diplatinum() Complexes with Achiral Anthracyl Pyrazole Ligand
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Abstract: A novel kind of coordination molecular corners [M,1,] ([1=(bpy)Pd],L,, 2=[(dmbpy)Pd],L,, 3=[(phen)Pd],L,,
4=|(ppy)Pt],L,, where bpy=2,2'-bipyridine, dmbpy=4,4’-dimethyl-2,2’-bipyridine, phen=1,10-phenanthroline, ppy=
2-phenylpyridine) was synthesized through synergistic metal-metal bonding interaction and spontaneous
deprotonation from the pyrazole linkers 4-(4-(anthracen-9-yl)phenyl)-3,5-dimethyl-1H-pyrazole  (L). Three
complexes 1~3 were characterized by single crystal X-ray diffraction, 'H and "C NMR, ESI-MS and fluorescence
spectroscopy. The neutral organometallic corner [(ppy)Pt],L, 4 was also determined by 'H and “C NMR, MALDI-
TOF-MS and fluorescence spectroscopy. These achiral molecular corners assemble from different achiral dimetallic
centers with the achiral ligand HL in quite different crystal structures, in particular, 3 with a [(phen)Pd],

assembling center crystallizes into a supramolecular chiral architecture. CCDC: 1041060, 1; 1032473, 2;
1041062, 3.
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Supramolecular  chemistry has  attracted a
significant research interest due to its rapid expansion
to recognization and mimic of biological processes!”,
molecular devices and machines, host-guest interac-
tions, chemical sensors, dynamic covalent chemistry,
catalysis®®, functional materials and medicinal chemis-
tries®. Coordination-driven self-assembly, as one of the
highly efficient approach for the construction of
molecular systems capable of well-defined molecular-
level motion, has been a field of growing interest, and
a key issue in this field as regards the metal-based
molecular corners, tweezers and clefts!™"  which
display fascinating properties and applications, such
as catalysis, redox and photoluminescence, etc "%,
Therefore, considerable efforts have been devoted to
the design and synthesis of functional molecular
corners with two ‘arms’ or ‘tips’ for host-guest reco-

enition"®), molecule separation and purification using

various supramolecular interactions including hydro-
gen bonding, metal coordination, metal-metal bonding,
hydrophobic forces, van der waals forces, electrostatic
effects and/or 77-7r interactions® .

Since 2001, we have developed a series of metallic
corners complexes™? by combining Pd(Il) and Pt(II)
centers with multi-pyrazole anion linkers™ via metal-
metal bonding interactions™ directed synthesis and
. These

results inspire us to further design new ligands to

spontaneous deprotonation in aqueous solution™!

obtain structurally and functionally novel metal-

s3191 with promising applications.

organic corners

By employing a series of his-Pd(Il) coordination
motifs and anthracyl pyrazolate functional ligands, a
with two rigid pyra-

new class of “metallic corners”

zolate pincers in a syn conformation (as shown in

Schemes 1 and 2) has been synthesized. NMR, ESI-

MS and Elemental analysis technology were used to
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Scheme 2 Synthesis of organometallic “neutral molecular corners” with Pi(Il)



1280 Jd Hl fk

%31 4%

#o% 4R

characterize the structures of the ligand and [M,L,]
“metallic corners”. Complexes 1-2PF4(1=[(bpy)Pd],L,),
2-2PF¢(2=[(dmbpy)Pd],l;) and 3 -2PFs (3=[(phen)Pd],
L,) have also been determined by single-crystal X-ray
diffraction structural analysis. Interestingly, the cry-
stallography reveals that the achiral complex 3-2PF4”
is self-assembled to a chiral three dimensional pack-
ing structure via intermolecular -7 stacking and C—

H---7 hydrogen bonds in the solid state.
1 Experimental

1.1 Materials and instruments
All chemicals and solvents were of reagent grade

and were purified according to conventional methods™.

The dimetal corners [(bpy).Pd2(NO5),](NOs),, [(dmbpy),
Pd,(NO3),| (NO3),, [(phen), Pdy(NO5),](NOs), and [(ppy).
Pi,|Cl,  were

procedures™.

prepared according to literature

X-ray diffraction measurements were carried out
at 291 K on a Bruker Smart Apex CCD area detector
equipped with a graphite monochromated Mo Ko
radiation (A=0.071 073 nm). The absorption correction
for all complexes was performed using SADABS. All
the structures were solved by direct methods and refined
by employing full-matrix least-squares on F?* using the
SHELXTL (Bruker, 2000) program and expanded using
Fourier techniques™. All non-H atoms of the comp-
lexes were refined with anisotropic thermal parameters.
The hydrogen atoms were included in idealized
positions.

Two visual molecular models were computed
using CAChe program 6.1.1% to evaluate the shape of
metallo-corners 4.

1.2 Synthesis and characterization of 1-2PF,

2-2PF , 3-2PF4 and 4
1.2.1 General pyrazole ligand preparation

The pyrazole ligand, 4-(4-(anthracen-9-yl)phenyl)
-3,5-dimethyl-1H-pyrazole (L), was synthesized using
a method similar to that employed for the other known
ligands(refer to supporting information for the synthesis).
'H NMR (400 MHz, DMSO-d, 25 °C, TMS): 6=12.41
(s, 1H, Pz-H), 8.69 (s, 1H, anthryl-H), 8.16 (d, J=6.9
Hz, 4H, anthryl-H), 7.66 (d, J=6.9 Hz, 4H, anthryl-H),

7.55 (t, J=5.6 Hz, 4H, anthryl-H), 7.46 (s, 4H, Ar-H),

2.51 (s, 3H, CH;-H), 2.50 (s, 3H, CHs-H).

1.2.2  Synthesis of complex {[(bpy)Pd],L.}(PFe),
(1-2PF¢)

[(bpy),Pd2(NO5),](NOs), (9.5 mg, 0.024 mmol) was
added to a suspension of L. (10 mg, 0.029 mmol) in
H,0 and acetone (2 mL, 1:1, V/V), and the mixture was
stirred for 24 h at 85 °C. The PF4 salt of 1:2NO;™ was
obtained by adding a 10-fold excess of KPF¢ to
aqueous solution of 1:2NO;™ at 60 °C, which resulted
in the immediate deposition of 1+2PF4 as yellow crystals
in quantitative yield. The crystals were (filtered,
washed with a minimum amount of cold water, and
dried under vacuum. Yield: 19.0 mg (97%). 'H NMR (
400 MHz, CD;CN, 25 °C, TMS): 6=8.65(s, 4H, bpy-H),
8.38 (m, 4H, bpy-H), 8.29 (s, 2H, anthryl-H), 8.17 (d,
J=8.4 Hz, 8H, anthryl-H), 7.72 (m, 4H, bpy-H), 7.57
(m, 8H, Ar-H), 7.53 (m, 8H, anthryl-H), 7.45 (1, J=4.5
Hz, 4H, bpy-H), 2.17 (s, 12H, CHs-H); *C NMR (100
MHz, CD;CN, 25 °C, TMS): § 156.76, 150.49, 147.66,
142.26, 136.74, 131.63, 130.00, 120.04, 117.34, 13.02;
ESI-MS (acetonitrile, m/z): 610.1 [1]**; 1 365.2 [1-PF4]*;
Elemental analyses Caled. (%) for CoHsyNgPoF,Pd, -
2H,0: C, 54.38; H, 3.78; N, 7.25; Found: C, 53.88;
H, 3.75; N,7.12.

1.2.3  Synthesis of complex {{(dmbpy)Pd]L,}(PFe),
(2-2PF¢)

(dmbpy)Pd(NO3), (11.5 mg, 0.024 mmol) was added
to a suspension of L. (10 mg, 0.029 mmol) in H,0 and
acetone (2 mL, 1:1, V/V), and the mixture was stirred for
24 h at 85 C. The PFy salt of 2-2NO; was obtained
by adding a 10-fold excess of KPF¢ to aqueous solution
of 2:2N0O;5 at 60 °C, which resulted in the immediate
deposition of 2 +2PF¢™ as yellow crystals in quantitative
yield. The crystals were filtered, washed with a
minimum amount of cold water, and dried under
vacuum. Yield: 18.7 mg (93%). 'H NMR (400 MHz,
CD4CN, 25 C, TMS): 6=8.61 (s, 4H, dmbpy-H), 8.22
(s, 4H, dmbpy-H), 8.12 (m, 2H, anthryl-H), 7.73 (d,
J=12.8Hz, 8H, anthryl-H), 7.67 (d, J=8.2 Hz, 8H, Ar-
H), 7.53(d, J=8.8 Hz, 8H, anthryl-H), 7.44 (i, J=4.5,
4H, dmbpy-H), 2.17 (s, 24H, CHs-H); *C NMR (100
MHz, CD;CN, 25 °C, TMS): § 156.29, 150.00, 147.44,
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131.43, 130.08, 128.99, 126.69, 125.70, 124.62,

117.32, 20.76, 13.01; ESI-MS (acetonitrile) m/z: 638.15

[2]*; 1 421.25 [2+-PF¢ |*; Elemental analyses Caled.(%)

for CyyHuNgPoF,Pd,-2H,0: C, 55.48; H, 4.15; N, 6.99;

Found: C, 55.47; H, 4.18; N, 6.98.

1.2.4  Synthesis of complex {[(Phen)Pd],L,}(PF¢),
(3:2PF¢)

(phen)Pd(NO;), (11.7 mg, 0.024 mmol) was added
to a suspension of L (10 mg, 0.029 mmol) in H,O and
acetone (2 mL, 1:1, V/V), and the mixture was stirred
for 24 h at 85 °C. The PF4 salt of 3:2NO; was obtained
by adding a 10-fold excess of KPF4 to aqueous solution
of 3:2NO;™ at 60 °C, resulting in the immediate depo-
sition of 3 +2PF,~ as yellow crystals in quantitative
yield. The crystals were filtered, washed with a
minimum amount of cold water, and dried under
vacuum. Yield: 19.8 mg (91%). 'H NMR (400 MHz,
CD;CN, 25 °C, TMS): 6=8.88 (d, J=8.4 Hz, 4H, phen-
H), 8.66 (s, 2H, anthryl-H), 8.64 (d, /=5.3 Hz, 4H,
phen-H), 8.20 (d, J=8.4 Hz, 8H, anthryl-H), 8.04(m,
4H, phen-H), 7.79 (d, J=6.9 Hz, 8H, Ar-H), 7.58 (m,
8H, anthryl-H), 7.46 (d, J=8.4 Hz, 4H, anthryl-H), 2.80
(s, 12H, CH3H); "C NMR (100 MHz, CD;CN, 25 C,
TMS):6 151.61, 147.91, 147.29, 141.03, 131.39, 130.84,
130.07, 129.10, 128.46, 128.11, 127.01, 126.69, 126.38,
125.72, 125.35; ESI-MS (acetonitrile) m/z: 633.13 [3]**,
1411.2 [3-PFs |*; Elemental analyses Caled. (%) for
CnHsNgPoF ,Pd, -2H,0: C, 55.76; H, 3.67; N, 7.03;
Found: C, 55.99; H,3.72 ; N,6.94.

1.2.5 Synthesis of complex [(ppy)Pt].L, (4)

2-phenyl pyridine platinum chloride (124.3 mg,
0.18 mmol) was added to a suspension of L. (189 mg,
0.54 mmol), Ag(CF;SO;) (46.508 mg, 0.18 mmol),
NaOMe (29.3 mg, 0.54 mmol), CH;CN and CH;0OH
(20 mL, 1:1, V/V), and the mixture was stirred for 24
h at 60 °C under N, The product was collected by
filtration, frozen overnight, recrystallization to obtain
yellow-green product. Yield : 71 mg (87%). '"H NMR
(400 MHz, CD;CN, 25 °C, TMS): 6=8.54 (s, 2H, ppy-
H), 833 (t, /J=4.0 Hz, 2H, ppy-H), 8.28 (s, 2H,
anthryl-H), 8.08 (d, J=7.7 Hz, 2H, ppy-H), 7.80 (t, J=
4.5 Hz, 8H, anthryl-H), 7.57 (m, 8H, Ar-H), 7.50 (d, J
=7.8 Hz, 2H, ppy-H), 7.48 (m, 2H, ppy-H), 7.43(d, J=
8.4Hz, 8H, anthryl-H), 7.40 (t, J=4. 5Hz, 2H, ppy-
H), 7.28 (s, 2H, ppy-H), 7.03 (d, J=6.5 Hz, 2H, ppy-H),
2.47 (s, 12H, CH;-H); "C NMR (100 MHz, CD+CN, 25
C, TMS): & 142.26, 136.74, 132.57, 131.62, 130.08,
129.02,128.47,126.71, 126.29, 125.71, 124.06, 117.34,
25.06, 13.02; MALDI-TOF (chloroform) m/z: 814.3, 1/2
[4+2K*]; 1 103.5, [4-L+Na*+K*]; Elemental analyses
Caled. (%) for CHsNePL: C, 62.06; H, 3.91; N, 6.03;
Found: C, 62.54; H, 4.02; N, 5.98.
1.3 X-ray crystallography of complex 1-2PF,,

2-2PF¢ and 3:2PF¢

Final residuals along with unit cell, space group,
data collection, and refinement
presented in Table 1 and Table S1~S3.

CCDC: 1041060, 1 -2PF~; 1032473, 2 -2PF,;
1041062, 3-2PF;.

parameters are

Table 1 Crystal structure determination data for complex 1-2PF, 2-2PF; and 3-2PF,

2-2PF¢ (CoiHeF 2NP.Pd)) 3-2PF; (CoHsF iNP,Pdy)

Formula 1-2PFq (C»H5ENoP,Pdy)
Formula weight 1551.01
Color, habit Yellow, block
Crystal system Monoclinic
Space group P2,/n

a/nm 1.279 6(3)

b / nm 2.702 1(5)
¢/ nm 2.141 3(4)
al (%) 90

B/ 95.88(3)

v/ () 90

7.365(3)

Volume / nm?

1 566.06
Yellow, Chunk

1 557.99
Yellow, Chunk

Triclinic Monoclinic
Pl 2

1.658 80(8) 2.276 7(5)
2.254 50(12) 1.179 9(2)
2354 84(12) 2.906 2(6
69.981(2) 90
76.762(2) 104.21(3)
85.728(2) 90

8.054 5(7) 7.568(3)
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Continued Table 1

A 4

Calculated density / (Mg-m™) 1.399

Absorption coefficient / mm™ 0.608

F(000) 3128

6 range for data collection / (°) 2.06 to 29.17

Limiting indices -17 < h <17,
-35 < k < 37,
-29<10<20

Reflections collected 65 400

19 724 (R,,=0.046 9)

Independent reflections
Absorption correction Empirical
Refinement method
Data / restraints / parameters 19 895/0/ 879
Goodness-of-fit on F 1.171

Final R indices [[>20(])] R=0.073 4, wR,=0.188 4

Full-matrix least-squares on F?

4 4

1.291 1.367

0.556 0.592

3168 3136

2.39 to 25.54 2.14 to 26.00
-20 = h =20, -28 < h =28,
-28 < k < 28, -13 <k < 14,
29129 35135
156 851 69 064

32 934 (R,=0.087 1) 14 364 (R,=0.068 6)

Empirical Empirical

Full-matrix least-squares on F? Full-matrix least-squares on F?
32934/0/1780 14364 /1/950

1.092 1.047

R=0.055 8, wR»=0.148 4 R=0.047 1, wR,=0.157 7

2 Results and discussion

2.1 Synthesis of pyrazolate ligands
4-(4-(anthracen-9-yl)phenyl)-3,5-dimethyl-1H-py-
razole ligand (L) is a new compound and was synthe-
sized using a method similar to that employed for the
other known ligands™-*,
2.2 Characterization of the [M,L,]*-type corners
Complex 1-2PFy, 2-2PFs and 3-2PF,~ were fully
characterized by elemental analysis, NMR spectros-
copies, ESI-MS and X-ray crystal structure determina-
tion. The 'H and “C NMR analysis of the product
confirmed the formation of a single highly symmetrical
species, and integration of the signals indicated a 1:1
ratio of dimetal motifs [(bpy),Pdy(NO57),|(NO5s7), to the
pyrazolate anion L~ in the corner 1 -2PF¢~ (Fig.1).
Remarkably, the signals corresponding to the coor-
dinated bpy ligands present a singlet at 8.65, one set
of triplets at 7.45 and two multiplets at 8.38, 7.74 in
the downfield region of the spectrum. The signals at
8.29, 8.17, 7.47 are attributed to protons of the
anthryl-H and 7.57 is atiributed to protons of the Ar-
H from pyrazole ligand L. Notably, one singlet at
2.17, ascribed to the methyl protons of the pyrazole
ligand L, is evident in the upfield region of the
spectrum. The formation of 1 is further supported by
ESI-MS in Fig.2 showing the mass to charge ratio (m/
z) peaks 610.1, 1 365.0 for [1]*, [1-PF¢]*. The other

two similar complexes 2 -2PFs™ and 3 -2PF~ are also
obtained and characterized by the same method (Fig.
S8~S15).

Methyl-H,

B
Anthryl-H, /
Anthryl-H,

Bpy-H,

Bpy-H,

9.0 8.5 8.0 7.5 7.0 ' 20
Chemical shift

Fig.1 'H NMR spectrum of 1-2PF¢ (400 MHz, CD;CN,

25 °C, TMS)
[
610.1
1.5% 108 e
=
<
2 1.0x10° 607.5 610.0 612.5
=1
g [
610.1
5%x107
[1-PEJ*
13652
0.0 A4 + 1 // A J
: 600 700 800 1300 1400
m/z

Fig.2 ESI-MS spectrum of 1-2PFy in acetonitrile; the
inset shows the isotopic distribution of the species

[1]2+
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The PF4 salts of all the compounds were obtained
by adding 10-fold excess KPF; to its aqueous solution.
By 'H NMR analysis of 1-2PF¢, 2-PFs” and 3-2PFy,
the positions, integral areas and shaping of the peaks
are all understandable. We also have investigated the
crystal structures of 1-:2PF¢~, 2-2PF¢™ and 3 -2PF,",
which are in consistent to our prospection. As to 4,
the different terminal ligands (ppy) have been adapted
to synthesis of neutral metallic molecular corner and
we fails to obtain its crystal structure. These structures
are fully confirmed by '"H NMR, “C NMR and MALDI
-TOF  (Fig.S13~S15). All the characterizations have
demonstrated that the preparation of these molecular
corners as mentioned is successful. The solid state
structures of these “metallic corners” have been further
confirmed by single crystal X-ray diffraction.

2.3 Crystal structure of [Pd,L,]*-type corners

The symmetric corner-like structure of complex 1
is strongly supported by single-crystal structure analysis.
The structure of 1-2PF¢ is shown in Fig.S16 and Fig.
S17, complex 1 :2PF¢™ crystallizes in the monoclinic
space group P2,/n. The crystallography of 1 reveals
the Pd, dimetallic corner-shaped structure with one
(m-pyrazolato-N,N"), doubly-bridged [(bpy)Pd], dimetal
motifs. In the dimetallic corner, two mono-pyrazole
(bpy)Pd motifs and
resulting in the formation of [Pd,L,]-Type corner. As

ligands L coordinated with two

shown in Fig.S16, two (bpy)Pd moieties are bridged by
two pyrazolate ligands in an exodentate fashion. The
Pd1---Pd2 separation of 0.315 27(9) nm, which is
shorter than that observed in the previous dimetal
corner-like complexes, is in the range of typical Pd---
(0.26 ~0.33 nm). The central six

membered ring consisting of the two Pd atoms and the

Pd interactions

four pyrazolyl N atoms has a boat-shaped conformation
with Pd-N,, distances between 0.199(6) and 0.202(3)
nm and N-Pd-N angles of 77.40° between two pyrazolate
groups. Two anthryl groups located at opposed position
(dihedral angle is 67.75°) with a distance of 1.392 nm
between adjacent central phenyl rings composing of
C25-C33 and C13-C18 from two pyrazolate ligands,
respectively. The dihedral angle between the two 2,2’-
bipyridine terminal ligands (N1-N2 and N3-N4) planes

within the corner is 66.36°, which is smaller than the
dihedral

Furthermore, the Pd, dimetallic corner stacks into a

angle between the pyrazolate ligands.
one-dimensional chain via intermolecular 7 --- 7
packing interaction and weak C—H:--7 bonds between
the aromatic groups of the helices along the crystallo-
graphic a axis in the solid state. It is interesting to
find that these weak intermolecular interactions
between the aromatic rings link dimetal corner together,
featuring a three-dimensional network with 1D channels
of 1.46 nmx1.48 nm

palladium atoms of the adjacent dimetallic corner)

(t.e. the distances between the

containing the PF¢ anions and solvents.

Complex 2-PF¢ crystallizes in the triclinic space
group Pl. In the dimetallic corner, two mono-
pyrazolate ligands L coordinated with two (dmbpy)Pd
motifs and resulting the formation of [Pd,L,]-type
corner. In the asymmetric unit, two molecules of
dimetallic assembles as monomer are hold together
closely by multiple intermolecular C—H---77 bonds and
formed a “tennis balls” dimer (Fig.S18 and Fig.S19).
As shown in Fig.S19, two (dmbpy)Pd motifs are
bridged by two pyrazolate ligands in an opening-book
fashion and the separation of Pdl---Pd2 is 0.323 2
nm. The pyrazolyl N atoms has a boat-shaped confor-
mation with Pd-N,, distances between 0.199 2 and
0.202 nm and N-Pd-N angles of 85.42° between two
pyrazolate groups. Two anthryl groups locate at
opposed position (dihedral angle is 83.78°, the center
distance is 1.253 nm). The dihedral angle between
two adjacent central phenyl rings from two pyrazolate
ligands is 69.32° and between the two 4,4 -dimethyl-
(N1-N2 and N3-N4)

planes is 77.58°. Furthermore, one PF4™ anion in the

2,2"-bipyridine terminal ligands
crystal locate in the [(dmbpy)Pd], dimetal corner and
adjacent to the dmbpy ligands by hydrogen bonds of
C—H---F. Interestingly, the dimetal corner could pack
into three-dimensional tubular channel with the wall

bridged linkers and the

aromatic rings, which extend in the crystallographic a,

dmbpy

containing the

b, and ¢ axes with PF¢ anions frozen inside.
[(bpy).Pdx(NO3),]
(NO3)2 Wlth [(phen)dez(N03)2] (NO3)2, an

After replacing dimetallic clips

extremely
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Fig.3 Coordination mode and corners structure of 3-2PF drawn in the ball and stick mode from side view;

All solvents and counter anions are omitted for clarity

similar assembly is afforded. As shown in Fig.3 and
Fig.4, the crystal structure of 3+2PF¢™ also displays a
[Pd,L,] metal-organic corner structure, and the selected
bond lengths and angles are depicted. Complex 3 -
2PF¢™ crystallizes in the monoclinic space group C2.
Like with 1-2PFs and 2-2PF¢, the crystallography of
3:2PFs reveals the Pd, dimetallic
structure with one (u-pyrazolato-N,N"), doubly-bridged

corner-shaped

[(phen)Pd], dimetal motifs. In the dimetallic corner,
two mono-pyrazole ligands L coordinate with two

(phen)Pd motifs resulting in  [Pd,L,]-type molecular

@®») ®)

Fig.4 One-dimensional chiral crystallization structure of
3-2PF¢ drawn in the spacefilling (A) and
simplified packing mode (B)

corner formation. Pd-N,, distances are between 0.188(8)
and 0.207(5) nm and N-Pd-N angles of 87.57° between
two pyrazolate groups. The Pdl --- Pd2 separation is
0.306(7) nm. Two anthryl groups locate at opposed
position with a dihedral angle of 45.54°. The dihedral
angle between two adjacent central phenyl-ring planes
from two pyrazolate ligands is 56.70°, and two 1,10-
(N1-N2 and N3-N4)

planes within the corner is 62.49°. Because of the

phenanthroline terminal ligands

weak intermolecular 7 --- 7 packing interaction and
C-H---7 bonds between the aromatic groups of the
helices along the crystallographic a axis in the solid
state, the Pd, dimetallic corner stacks into a one-
dimensional chiral chain (Fig.4). The chirality of the
crystals of 3+2PF, is further confirmed by solid state
CD spectroscopy (Fig.S21).

2.4 Spectroscopic properties

The electronic absorption spectra of 1-2PF¢, 2+
2PFs and 3-:2PF (Fig.5) in acetonitrile (4 in chloro-
form as shown in Fig.S22) at 298 K exhibit an intense
high-energy absorption band at 350 ~400 nm (blue
line,) with an emission shoulder at 400~450 nm (red
line). As shown in Fig.5, 12PF, exhibits characteristic
anthracene emission and fluorescence maxima at 396,
419 and 437 nm and UV-Vis spectral peaks at 353,
368 and 389 nm in acetonitrile, respectively.

The effects of anions on the fluorescent emission
intensity of metallo-corner have been confirmed as
shown in Fig.6". The addition of aliquots of NO;™ to a
solution of 3-2PF, in H,O/CH;CN (1:10, V/V, 1.0x10~°
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mol +L.™") results in a linear increase of the fluores-
cence intensity until it reaches 1 equiv. concentration

(1.0x107° mol - L") (Fig.7). These results preliminary
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Fig.5 UV-Vis absorption spectrum (the blue line) and
the fluorescence emission spectrum (the red line)

of 1-2PF; (A.=368 nm)

1500k 3-2PF,
S 10004
2
= R
= sgol 2:2PF,

12PF
0 1 1
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Fig.6  Fluorescence emission spectra of 1-2PFy, 2+2PFy
and 3-2PF,
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Fig.7 Emission spectral changes of 3:2PFs (1x10~ mol-
L) upon addition of different amount of C
(black, the fluorescent spectra of 3 -2PFg inset,
the plot of the change in Cy,, at peak of 403 nm,
A=380 nm); (a) 0, (b) 0.2, (c) 0.4, (d) 0.6, (e) 0.8,
(H 1.0, (g) 1.2, (h) 1.4 ,(i) 1.6, (j) 1.8, (k) 2.0 and
(1) 2.2 equiv

reflect the complexing affinity between 3 -2PF¢~ and
anions due to the C—-H --- O hydrogen bonds and
electrostatic attraction. However, we failed to obtain
the similar change of fluorescence intensity when the
addition of NO* was applied to 1-2PF¢ and 2-2PFy,
which might be attributed to the weaker C-H --- O
hydrogen bonds and electrostatic attractions between

the anion and host.
3 Conclusions

A novel luminescent anthraquinone pyrazole
ligand was employed to assemble with Pd(Il) or Pt(Il)
centers via a directed synthesis process that occurs
along with spontaneous deprotonation of the ligands
and generates four clip-shaped metallo-corners (M,L,)
yield. These
assemblies have been characterized by elemental
analysis, 'H and “C NMR, ESI-MS and in the cases of
1-2PF4, 2-2PF¢ and 3-2PF¢ by single crystal X-ray

diffraction analysis. Most interestingly, achiral dimetal

in nearly quantitative fluorescent

molecular corner 3 :2PF,;~ self-assembles to a chiral
3D packing structure via weak intermolecular interac-

tions in the solid state.
Supporting information is available at http://www.wjhxxb.cn
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