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Abstract: An AgI dimer capped with labile organometallic
diphosphorus ligands [Cp2Mo2(CO)4(h2-P2)] (Cp = C5H5) acts
as a highly pre-organized molecular precursor to direct

the construction of 1D or 2D, and 3D organometallic–or-
ganic hybrid coordination polymers upon reaction with di-

topic pyridine-based linkers. The formation of the supra-
molecular aggregates can be controlled by the stoichio-
metry of the organic molecules, and the mechanism is
supported by DFT calculations.

The syntheses and design of coordination polymers (CPs) are
currently receiving great interest due to their fascinating self-

assemblies and potential applications.[1] These compounds are
generally built up by tailor-made organic molecules with ap-

propriate functional groups (bearing N, O or S donor atoms) to
coordinate on metal ions with specific directionalities.[2] Due to
the lack of ligands with other donor atoms in this field, our

group started to use organometallic polyphosphorus (Pn) and
polyarsenic (Asn) ligand complexes as connecting moieties be-
tween metal ions.[3] The assembly reactions of these uncom-
mon ligands with metal salts afforded a variety of 1D and 2D

CPs as well as a large library of finite supramolecular assem-

blies including fascinating inorganic nanospheres.[4] Moreover,

one of those Pn ligand complexes, the tetrahedrane complex
[Cp2Mo2(CO)4(h2-P2)] (1; Cp = C5H5), was reacted with AgI and

CuI salts in the presence of pyridine-based linkers to give un-
precedented organometallic–organic hybrid polymers.[5] Gener-

ally, a major problem associated with the synthesis of CPs is
their low selectivity. In fact, a predictable and controlled syn-

thesis of targeted architectures is extremely challenging be-

cause such supramolecular aggregation reactions are usually
sensitive to the experimental conditions.[6] To avoid low selec-

tivity, one important approach in this field lies in the develop-
ment of the pre-organized bimetallic building blocks. These

precursors possess coordination sites occupied by labile li-
gands arranged at the desired angles so that the final arrange-

ment and orientation of the coordinated molecules may be
predicted with reasonable accuracy leading usually to one
single thermodynamic product. Actually, such pre-organized

precursors are widely involved in constructing supramolecular
coordination networks and complexes.[7] However, their use in
building CPs is much less developed.[8] Therefore, the question
arises whether it is possible to design a bimetallic precursor to

control infinite regular arrangements in the solid state. Evident-
ly, an AgI ion is not a suitable building block for designing mo-
lecular precursors due to its flexible coordination sphere,
which affords usually very versatile structures upon reaction
with different organic linkers.[2d, 9] Similarly, flexible organic mol-

ecules are not attractive linkers either, because their use often
leads to unpredictable frameworks due to their conformational

freedom.[10] However, we took on both challenges by design-
ing a bimetallic Ag complex by the use of the diphosphorus
ligand complex [Cp2Mo2(CO)4(h2-P2)] (1) with AgBF4 (2) in com-

bination with different flexible organic linkers. Due to the vari-
ous possible coordination modes of the P2 ligand complex 1[11]

and the flexible coordination sphere of the AgI cation in the
presence of the organic linkers 6–8 (Scheme 1) with various
degrees of flexibility, a number of combinations is, in principle,

possible resulting in a variety of accessible products. However,
experimentally only predictable combinations were observed

leading, in each case, selectively to one product evolving from
the coordination of the corresponding organic linker to a pre-
designed AgI precursor intermediate (Scheme 1, Figures 2–4).
Although few examples of bimetallic precursors were used to
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build CPs,[12] to the best of our knowledge, no dimeric-based

precursor was used so far as a building block for a general
controlled synthesis of CPs of different dimensionality.

Previously, we showed that the reaction of the P2 ligand
complex 1 with Ag[BF4] (2) affords compound 3, which pos-

sesses a dimeric [Ag2(1)4][BF4]2 structure in the solid state with
two m-h1:h1 bridging ligands 1 and two ligands of 1 in a h2

side-on coordination mode (Figure 1, Scheme 1).[13] In order to

study the dimer 3 as a suitable precursor for a predictable syn-
thesis of organometallic–organic hybrid CPs, DFT calculations

were performed at the B3LYP/def2-TZVP level of theory. Ac-
cordingly, the h2!h1 transition of the terminal P2 ligands 1 in

the preformed dimeric complex 3 with the subsequent coordi-
nation of pyridine as a model ligand leading to 4 is exothermic
(@32.7 kJ mol@1) in solution (Figure 1). Moreover, the full substi-

tution of the terminal ligands 1 in 4 with pyridine ligands lead-
ing to 5 is also exothermic in solution (@22.3 kJ mol@1,

Figure 1), however, slightly less than in the first step. It means
that these two processes (change of the coordination mode of

the ligand complex 1 and its substitution) might be accessed

stepwise.[14] Importantly, it is also revealed that such reactions

allow to retain a stable Ag2P4 six-membered ring motif present
in the dimer 3. This indicates that, starting from the silver

dimer 3, it should be possible to control a targeted synthesis
of organometallic–organic hybrid CPs using the appropriate

stoichiometry of the organic linkers involved. In addition, the
final outcome of the reactions should be attainable regardless

of the nature (length, flexibility) of the organic linker.

Based on these DFT calculations, 3 was first prepared from
the reaction of the P2 ligand complex 1 and Ag[BF4] (2) and re-

acted in situ with each of the organic linkers 4,4’-bipyridine (6),
1,2-bis(4-pyridyl)ethylene (7) and 1,2-bis(4-pyridyl)ethane (8) in

a 1:1 stoichiometry in a mixture of CH2Cl2 and CH3CN at room
temperature. These reactions afforded selectively the 1D poly-
mers 9–11 as orange crystalline solids in good (56–77 %) yields

(Scheme 1, Figure 2). The compounds 9–11 were crystallized at
room temperature from pentane diffusion into CH2Cl2/CH3CN
solutions of the crude reaction mixtures and were examined
by X-ray structure analysis (further details in the Supporting In-

formation). Their crystal structures show that the assemblies
9–11 are 1D organometallic–organic CPs with Ag2(1)4 repeating

units (nodes) linked up via the organic spacers (Scheme 1,
Figure 2). In these compounds, each h2-coordinating ligand
complex 1 present in the parent dimer 3 changed its coordina-

tion mode to a h1-coordination. Due to this h2!h1 transition,
the vacant site left on each Ag atom is filled by a pyridine

function of the corresponding ditopic pyridine-based linker.
The Ag2P4 six-membered ring motif of 3 as well as the coordi-

nation sphere of the AgI centers are conserved in the struc-

tures of the CPs 9–11. As a result, each silver ion comprises a
distorted tetrahedral environment with three P and one N

atoms. In the polymeric chains of 9–11, all the Ag2P4 ring
motifs are parallel to each other. These Ag2P4 rings themselves

are almost planar showing only a slight distortion towards a
chair conformation (fold angles 3.41(8)-10.68(9), 4.81(1)8 and

Scheme 1. The reaction of the dimeric complex 3 with the ditopic organic linkers 6–8. Synthesis of the 1D organometallic-organic hybrid CPs 9–11, the 2D or-
ganometallic-organic hybrid CPs 12–13 and the 3D organometallic-organic hybrid CP 14.

Figure 1. Energy diagram of the reaction of 3 with pyridine. The positive
charges, ligands added or cleaved are not depicted. [Mo] = CpMo(CO)2.
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5.29(4)8, respectively). The P@P bond lengths in 9 (2.088(3)-
2.113(3) a), 10 (2.084(3)-2.094(3) a) and 11 (2.085(4)-2.089(9) a)

are slightly elongated compared to those of the non-coordi-
nated ligand 1 (2.079(6) a)[15] and slightly shortened compared

to those of the complex 3 (2.096(3)-2.136(3) a).[13] The Ag@P

bond lengths in 9–11 (2.4644(12)-2.5468(8) a) are slightly
shortened compared to those of 3 (2.487(3)-2.699(2) a). The

Ag···Ag distances in 9 (d(Ag···Ag) >4.39 a), 10 (d(Ag···Ag)
>4.49 a) and 11 (d(Ag···Ag) >4.51 a) are large suggesting no

argentophilic interaction.[16]

The obtained results are in full agreement with the DFT cal-
culations and show the possibility to control (using one equiv-

alent of organic linkers) a h2!h1 transition of the coordination
mode of the P2 ligand complex 1 in 3. This in turn allows the

coordination of only one pyridine function on each AgI ion

leading to the selective synthesis of 1D organometallic-organic
hybrid CPs.

These results motivated us to perform the reaction of the
complex 3 with the ligands 6–8 in a 1:2 stoichiometry under
similar conditions as used to synthesize the CPs 9–11. Accord-
ing to the DFT calculations, under these stoichiometric ratios,
the full substitution of the h2-coordinated P2 ligand 1 in the
AgI dimer 3 should have been attainable. Actually, these reac-

tions afforded completely different results as only the com-
pounds 12–14 were isolated from the reaction mixtures in
good yields (51–66 %) with no traces of the polymers 9–11
crystallized from the corresponding reactions. The compounds
12 and 13 are 2D organometallic-organic hybrid CPs, while the

derivative 14 represents a 3D organometallic-organic hybrid
CP (Figures 3 and 4). All CPs 12–14 consist of Ag2(1)2 repeating

units (nodes), which are linked to polycationic chains via the

linkers 6–8, respectively (Scheme 1, Figures 3 and 4). In these
derivatives, the h2 side-on coordinating ligands 1 present in

the starting dimer 3 are each fully substituted by two pyridine
functions of the ditopic pyridine-based linkers 6–8. Neverthe-

less, the Ag2P4 six-membered ring motif of 3 as well as the co-
ordination sphere of the AgI centers are retained in the struc-

tures of 12–14. In these CPs, each AgI ion comprises a distort-

ed tetrahedral environment with two P and two N atoms. In
the polymeric chains of 12, the Ag2(1)2 ring motifs are notice-

ably oriented to each other (fold angle 48.60(5)8), while they
are parallel to each other in 13. The Ag2P4 rings themselves in

12 show also a higher distortion towards a chair conformation
than in 13 and 14 (fold angles 18.78(13), 8.46(10)8 and 7.29(9)8,

respectively). Organometallic Ag2(1)2 units form the edges of

the 2D polymeric networks in 12 and 13 and the 3D network
of 14 with cavities of the meshes having rhombic (12, 13) and

elliptical (14) shapes with sizes of 16.2 V 17.6 a, 17.5 V 21.9 a
and 49.6 V 50.0 a, respectively.[20] The P@P bond lengths in 12
(2.090(2) a), 13 (2.083(2) a) and 14 (2.089(2) a) are slightly
elongated compared to those of CPs 9–11. The Ag@P bond
lengths in 12 (2.436(3) a), 13 (2.426(2) a) and 14 (2.464(8) a)

are in the expected range and comparable to those of the 1D
CPs 9–11. The Ag···Ag distances in 12 (d(Ag···Ag)>4.14 a), 13
(d(Ag···Ag)>4.63 a) and 14 (d(Ag···Ag)>4.75 a) are large with-

Figure 3. Section of the 2D polymeric networks of a) 12 and b) 13 in the solid state. Cp and CO ligands and H atoms are omitted for clarity.

Figure 2. Sections of the cationic CPs of 9–11 in the solid state. Cp and CO
ligands as well as hydrogen atoms are omitted for clarity.
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out argentophilic interactions.[16] The uninodal self-dual 3D net

in 14 belongs to the ths topological type (ThSi2-type, Figure 4,
see also the Supporting Information),[17–19] whereas the 2D un-

derlying nets in 12 and 13 belong to the hcb topology (honey-
comb net).[17a]

Even though the networks 12–14 have not got the same di-

mensionality, all of them are composed of the same ratio of
the initial building blocks ([P2 ligand complex 1]:[AgI ion]:[or-

ganic linker] = 1:1:1). One explanation for the difference in
their topologies is the high degree of flexibility of the linker 8
compared to the linkers 6 and 7. This flexibility probably
allows a freer orientation in space leading to an extension of

the network 14 in three dimensions.

The derivatives 9–14 are slightly soluble (9–11) or almost in-
soluble (12–14) in donor solvents such as CH3CN but com-

pletely insoluble in other common organic solvents such as
CH2Cl2, THF and n-pentane. Their room temperature 31P NMR

spectra in CD3CN show single signals ranging between @91.2
and @64.2 ppm, which are all upfield shifted compared to the

free P2 ligand complex 1 (@43.2 ppm). Their room temperature
1H NMR spectra present signals corresponding to the hydrogen
nuclei of the ligand 1 and the linkers 6–8 (further details in the

Supporting Information).
In conclusion, we have shown the possibility to use the AgI

dimer 3, capped by four organometallic diphosphorus ligands
1, in a controlled synthesis of 1D and 2D, or even 3D organo-

metallic–organic hybrid CPs. This is possible due to the lability

of each of the two terminal (h2-coordinated) ligands of 1,
which can change their coordination mode from h2 to h1 creat-

ing a vacant site on each AgI center of the dimer 3. These
vacant sites can accept each a pyridine function of one pyri-

dine-based linker leading to an extension of the formed aggre-
gate in one dimension, exclusively resulting in 1D hybrid CPs.

In a subsequent reaction, complex 1 acts as a leaving group
where a complete substitution on each AgI center of the dimer

3 by two pyridine functions of two pyridyl-based organic link-
ers occurs, leading to an extension of the system in two or

three dimensions, exclusively giving multi-dimensional organo-
metallic-organic hybrid CPs.

These results show the importance of designing preorgan-
ized molecular precursors as a powerful tool for the predict-

able construction of multi-dimensional CPs in addition to the

well-developed area of bimetallic precursors used for the syn-
thesis of squares, triangles, rectangles and higher finite dimen-

sional superstructures.[2c, 7] Current investigations involve the
use of multitopic (tri- and tetra-) pyridine-based linkers for a

controlled synthesis of 3D organometallic-organic hybrid net-
works with their potential applications.

Acknowledgements

The authors thank the European Research Council for the com-
prehensive support of this work by the Grant ERC-2013-AdG

339072.

Conflict of interest

The authors declare no conflict of interest.

Keywords: controlled synthesis · diphosphorus complex ·
hybrid coordination polymers · organometallic node ·
preorganized precursor

[1] a) J.-W. Cui, S.-X. Hou, K. V. Hecke, G.-H. Cui, Dalton Trans. 2017, 46,
2892 – 2903; b) X.-Y. Dong, C.-D. Si, Y. Fan, D.-C. Hu, X.-Q. Yao, Y.-X. Yang,
J.-C. Liu, Cryst. Growth Des. 2016, 16, 2062 – 2073; c) X. Zhang, W. Wang,
Z. Hu, G. Wang, K. Uvdal, Coord. Chem. Rev. 2015, 284, 206 – 235; d) C.
He, D. Liu, W. Lin, Chem. Rev. 2015, 115, 11079 – 11108; e) S. Roy, A.
Chakraborty, T. K. Maji, Coord. Chem. Rev, 2014, 273, 139 – 164; f) J.
Heine, K.-M. Buschbaum, Chem. Soc. Rev. 2013, 42, 9232 – 9242.

[2] a) T. R. Cook, Y.-R. Zheng, P. J. Stang, Chem. Rev. 2013, 113, 734 – 777;
b) S. Park, S. Y. Lee, K.-M. Park, S. S. Lee, Acc. Chem. Res. 2012, 45, 391 –
403; c) R. Chakrabarty, P. S. Mukherjee, P. J. Stang, Chem. Rev. 2011, 111,
6810 – 6918; d) F. A. Cotton, E. V. Dikarev, M. A. Petrukhina, Angew.
Chem. Int. Ed. 2001, 40, 1521 – 1523; Angew. Chem. 2001, 113, 1569 –
1571.

[3] M. Scheer, Dalton Trans. 2008, 0, 4372 – 4386.
[4] Selected Articles : a) E. V. Peresypkina, C. Heindl, A. V. Virovets, M. Scheer,

Struct. Bonding (Berlin) 2016, 174, 321 – 373; b) C. Heindl, S. Reisinger, C.
Schwarzmaier, L. Rummel, A. V. Virovets, E. V. Peresypkina, M. Scheer,
Eur. J. Inorg. Chem. 2016, 743 – 753; c) C. Heindl, E. V. Peresypkina, D. Le-
deker, G. Brunklaus, A. V. Virovets, M. Scheer, Chem. Eur. J. 2016, 22,
2599 – 2604; d) C. Heindl, E. V. Peresypkina, A. V. Virovets, W. Kremer, M.
Scheer, J. Am. Chem. Soc. 2015, 137, 10938 – 10941; e) M. Fleischmann,
S. Welsch, H. Krauss, M. Schmidt, M. Bodensteiner, E. V. Peresypkina, M.
Sierka, C. Grçger, M. Scheer, Chem. Eur. J. 2014, 20, 3759 – 3768; f) F.
Dielmann, C. Heindl, F. Hastreiter, E. V. Peresypkina, A. V. Virovets, R. M.
Gschwind, M. Scheer, Angew. Chem. Int. Ed. 2014, 53, 13605 – 13608;
Angew. Chem. 2014, 126, 13823 – 13827; g) M. Scheer, A. Schindler, R.
Merkle, B. P. Johnson, M. Linseis, R. Winter, C. E. Anson, A. V. Virovets, J.
Am. Chem. Soc. 2007, 129, 13386 – 13387; h) J. Bai, A. V. Virovets, M.
Scheer, Science 2003, 300, 781 – 783; i) J. Bai, E. Leiner, M. Scheer, Angew.
Chem. Int. Ed. 2002, 41, 783 – 786; Angew. Chem. 2002, 114, 820 – 823;
j) J. Bai, A. V. Virovets, M. Scheer, Angew. Chem. Int. Ed. 2002, 41, 1737 –
1740; Angew. Chem. 2002, 114, 1808 – 1811.

Figure 4. (a) The shortest Ag10(8)6{1}8 ring and (b) the topology of the ths
net in 14 with the shortest 10-membered ring highlighted as thick cylinders.
Cp and CO ligands as well as hydrogen atoms are omitted for clarity.

Chem. Eur. J. 2017, 23, 16199 – 16203 www.chemeurj.org T 2017 The Authors. Published by Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim16202

Communication

https://doi.org/10.1039/C6DT04626F
https://doi.org/10.1039/C6DT04626F
https://doi.org/10.1039/C6DT04626F
https://doi.org/10.1039/C6DT04626F
https://doi.org/10.1021/acs.cgd.5b01734
https://doi.org/10.1021/acs.cgd.5b01734
https://doi.org/10.1021/acs.cgd.5b01734
https://doi.org/10.1016/j.ccr.2014.10.006
https://doi.org/10.1016/j.ccr.2014.10.006
https://doi.org/10.1016/j.ccr.2014.10.006
https://doi.org/10.1021/acs.chemrev.5b00125
https://doi.org/10.1021/acs.chemrev.5b00125
https://doi.org/10.1021/acs.chemrev.5b00125
https://doi.org/10.1039/c3cs60232j
https://doi.org/10.1039/c3cs60232j
https://doi.org/10.1039/c3cs60232j
https://doi.org/10.1021/cr3002824
https://doi.org/10.1021/cr3002824
https://doi.org/10.1021/cr3002824
https://doi.org/10.1021/ar200143n
https://doi.org/10.1021/ar200143n
https://doi.org/10.1021/ar200143n
https://doi.org/10.1021/cr200077m
https://doi.org/10.1021/cr200077m
https://doi.org/10.1021/cr200077m
https://doi.org/10.1021/cr200077m
https://doi.org/10.1002/1521-3773(20010417)40:8%3C1521::AID-ANIE1521%3E3.0.CO;2-M
https://doi.org/10.1002/1521-3773(20010417)40:8%3C1521::AID-ANIE1521%3E3.0.CO;2-M
https://doi.org/10.1002/1521-3773(20010417)40:8%3C1521::AID-ANIE1521%3E3.0.CO;2-M
https://doi.org/10.1002/1521-3773(20010417)40:8%3C1521::AID-ANIE1521%3E3.0.CO;2-M
https://doi.org/10.1002/1521-3757(20010417)113:8%3C1569::AID-ANGE1569%3E3.0.CO;2-Q
https://doi.org/10.1002/1521-3757(20010417)113:8%3C1569::AID-ANGE1569%3E3.0.CO;2-Q
https://doi.org/10.1002/1521-3757(20010417)113:8%3C1569::AID-ANGE1569%3E3.0.CO;2-Q
https://doi.org/10.1039/b718179p
https://doi.org/10.1039/b718179p
https://doi.org/10.1039/b718179p
https://doi.org/10.1002/ejic.201500873
https://doi.org/10.1002/ejic.201500873
https://doi.org/10.1002/ejic.201500873
https://doi.org/10.1002/chem.201504644
https://doi.org/10.1002/chem.201504644
https://doi.org/10.1002/chem.201504644
https://doi.org/10.1002/chem.201504644
https://doi.org/10.1021/jacs.5b06835
https://doi.org/10.1021/jacs.5b06835
https://doi.org/10.1021/jacs.5b06835
https://doi.org/10.1002/chem.201304466
https://doi.org/10.1002/chem.201304466
https://doi.org/10.1002/chem.201304466
https://doi.org/10.1002/anie.201407120
https://doi.org/10.1002/anie.201407120
https://doi.org/10.1002/anie.201407120
https://doi.org/10.1002/ange.201407120
https://doi.org/10.1002/ange.201407120
https://doi.org/10.1002/ange.201407120
https://doi.org/10.1021/ja075926m
https://doi.org/10.1021/ja075926m
https://doi.org/10.1021/ja075926m
https://doi.org/10.1021/ja075926m
https://doi.org/10.1126/science.1081119
https://doi.org/10.1126/science.1081119
https://doi.org/10.1126/science.1081119
https://doi.org/10.1002/1521-3773(20020301)41:5%3C783::AID-ANIE783%3E3.0.CO;2-J
https://doi.org/10.1002/1521-3773(20020301)41:5%3C783::AID-ANIE783%3E3.0.CO;2-J
https://doi.org/10.1002/1521-3773(20020301)41:5%3C783::AID-ANIE783%3E3.0.CO;2-J
https://doi.org/10.1002/1521-3773(20020301)41:5%3C783::AID-ANIE783%3E3.0.CO;2-J
https://doi.org/10.1002/1521-3757(20020301)114:5%3C820::AID-ANGE820%3E3.0.CO;2-V
https://doi.org/10.1002/1521-3757(20020301)114:5%3C820::AID-ANGE820%3E3.0.CO;2-V
https://doi.org/10.1002/1521-3757(20020301)114:5%3C820::AID-ANGE820%3E3.0.CO;2-V
https://doi.org/10.1002/1521-3773(20020517)41:10%3C1737::AID-ANIE1737%3E3.0.CO;2-4
https://doi.org/10.1002/1521-3773(20020517)41:10%3C1737::AID-ANIE1737%3E3.0.CO;2-4
https://doi.org/10.1002/1521-3773(20020517)41:10%3C1737::AID-ANIE1737%3E3.0.CO;2-4
https://doi.org/10.1002/1521-3757(20020517)114:10%3C1808::AID-ANGE1808%3E3.0.CO;2-0
https://doi.org/10.1002/1521-3757(20020517)114:10%3C1808::AID-ANGE1808%3E3.0.CO;2-0
https://doi.org/10.1002/1521-3757(20020517)114:10%3C1808::AID-ANGE1808%3E3.0.CO;2-0
http://www.chemeurj.org


[5] a) M. Elsayed Moussa, B. Attenberger, E. M. Fleischmann, A. Schreiner, M.
Scheer, Eur. J. Inorg. Chem. 2016, 4538 – 4541; b) M. Elsayed Moussa, B.
Attenberger, E. V. Peresypkina, M. Fleischmann, G. Bal#zs, M. Scheer,
Chem. Commun. 2016, 52, 10004 – 10007; c) B. Attenberger, E. V. Pere-
sypkina, M. Scheer, Inorg. Chem. 2015, 54, 7021 – 7029; d) B. Attenberg-
er, S. Welsch, M. Zabel, E. Peresypkina, M. Scheer, Angew. Chem. Int. Ed.
2011, 50, 11516 – 11519; Angew. Chem. 2011, 123, 11718 – 11722.

[6] W. L. Leong, J. J. Vittal, Chem. Rev. 2011, 111, 688 – 764.
[7] a) M. El Sayed Moussa, H. Chen, Z. Wang, M. S. Hooper, N. Vanthuyne, S.

Chevance, C. Roussel, J. A. G. Williams, J. Autschbach, R. Reau, Z. Duan,
C. Lescop, J. Crassous, Chem. Eur. J. 2016, 22, 6075 – 6086; b) M. L. Saha,
X. Yan, P. J. Stang, Acc. Chem. Res. 2016, 49, 2527 – 2539; c) A. Dubey,
Y. J. Jeong, J. H. Jo, S. Woo, D. H. Kim, H. Kim, S. C. Kang, P. Stang, K.-W.
Chi, Organometallics 2015, 34, 4507 – 4514; d) M. El Sayed Moussa, K.
Guillois, W. Shen, R. Reau, J. Crassous, C. Lescop, Chem. Eur. J. 2014, 20,
14853 – 14867; e) V. Vajpayee, S. M. Lee, J. W. Park, A. Dubey, H. Kim, T. R.
Cook, P. J. Stang, K. W. Chi, Organometallics 2013, 32, 1563 – 1566;
f) N. P. E. Barry, F. Edafe, B. Therrien, Dalton Trans. 2011, 40, 7172 – 7180;
g) S. Shanmugaraju, A. K. Bar, K.-W. Chi, P. S. Mukherjee, Organometallics
2010, 29, 2971 – 2980; h) D. Kim, J. H. Paek, M.-J. Jun, J. Y. Lee, S. O.
Kang, J. Ko, Inorg. Chem. 2005, 44, 7886 – 7894; i) P. S. Mukherjee, N.
Das, Y. K. Kryschenko, A. M. Arif, P. J. Stang, J. Am. Chem. Soc. 2004, 126,
2464 – 2473; j) Rajendran, B. Manimaran, R.-T. Liao, R.-J. Lin, P. Thanase-
karan, G.-H. Lee, S.-M. Peng, Y.-H. Liu, I.-J. Chang, S. Rajagopal, K.-L. Lu,
Inorg. Chem. 2003, 42, 6388 – 6394; k) C. Lescop, Acc. Chem. Res. 2017,
50, 885 – 894.

[8] a) G. Dur#, M. C. Carrion, F. A. Jalon, B. R. Manzano, A. M. Rodriguez, K.
Mereiter, Cryst. Growth Des. 2015, 15, 3321 – 3331; b) B. Nohra, Y. Yao, C.
Lescop, R. Reau, Angew. Chem. Int. Ed. 2007, 46, 8242 – 8245; Angew.
Chem. 2007, 119, 8390 – 8393; c) Z. Qin, M. C. Jennings, R. J. Puddephatt,
Chem. Eur. J. 2002, 8, 735 – 738; d) M. J. Irwin, J. J. Vittal, G. P. Yap, R. J.
Puddephatt, J. Am. Chem. Soc. 1996, 118, 13101 – 13102.

[9] a) D. J. Eisler, R. J. Puddephatt, Inorg. Chem. 2006, 45, 7295 – 7305;
b) A. N. Khlobystov, A. J. Blake, N. R. Champness, D. A. Lemenovskii,
A. G. Majouga, N. V. Zyk, M. Schrçder, Coord. Chem. Rev. 2001, 222, 155 –
192; c) G. Baum, E. C. Constable, D. Fenske, C. E. Housecroft, T. Kulke, M.
Neuburger, M. Zehnder, J. Chem. Soc. Dalton Trans. 2000, 0, 945 – 959.

[10] a) L. Liu, C. Huang, X. Xue, M. Li, H. Hou, Y. Fan, Cryst. Growth Des. 2015,
15, 4507 – 4517; b) L.-P. Xue, X.-H. Chang, L.-F. Ma, L.-Y. Wang, RSC Adv.
2014, 4, 60883 – 60890; c) M.-M. Dong, L.-L. He, Y.-J. Fan, S.-Q. Zang, H.-

W. Hou, T. C. W. Mak, Cryst. Growth Des. 2013, 13, 3353 – 3364; d) Q. Sun,
Y.-Q. Wang, A.-L. Cheng, K. Wang, E.-Q. Gao, Cryst. Growth Des. 2012, 12,
2234 – 2241; e) T.-F. Liu, J. Le, R. Cao, CrystEngComm 2010, 12, 660 – 670;
f) M. L. Hern#ndez, M. K. Urtiaga, M. G. Barandika, R. Cort8s, L. Lezama,
N. de la Pinta, M. I. Arriortua, T. Rojo, J. Chem. Soc. Dalton Trans. 2001, 0,
3010 – 3014.

[11] S. Welsch, C. Lescop, G. Bal#zs, R. R8au, M. Scheer, Chem. Eur. J. 2011,
17, 9130 – 9141.

[12] F. A. Cotton used bimetallic building blocks to synthesize a variety of in-
finite supramolecular arrays: a) F. A. Cotton, C. Lin, C. A. Murillo, Proc.
Natl. Acad. Sci. USA 2002, 99, 4810 – 4813; b) F. A. Cotton, C. Lin, C. A.
Murillo, Acc. Chem. Res. 2001, 34, 759 – 771; c) F. A. Cotton, C. Lin, C. A.
Murillo, Chem. Commun. 2001, 0, 11 – 12; d) F. A. Cotton, C. Lin, C. A. Mu-
rillo, J. Chem. Soc. Dalton Trans. 2001, 0, 499 – 501; e) F. A. Cotton, C. Lin,
C. A. Murillo, Inorg. Chem. 2001, 40, 5886 – 5889.

[13] M. Scheer, L. J. Gregoriades, M. Zabel, J. Bai, I. Krossing, G. Brunklaus, H.
Eckert, Chem. Eur. J. 2008, 14, 282 – 295.

[14] Note, that kinetic factors and solubility issues are not accounted in the
calculations, but might strongly affect the reaction outcome.

[15] O. J. Scherer, H. Sitzmann, G. Wolmersh-user, J. Organomet. Chem.
1984, 268, C9 – C12.

[16] H. Schmidbaur, A. Schier, Angew. Chem. Int. Ed. 2015, 54, 746 – 784;
Angew. Chem. 2015, 127, 756 – 797.

[17] a) Topological type according to the Reticular Chemistry Structure Re-
source database; M. O’Keeffe, M. A. Peskov, S. J. Ramsden, O. M. Yaghi,
Accts. Chem. Res. 2008, 41, 1782 – 1789; b) M. O’Keeffe, M. Eddaoudi, H.
Li, T. Reineke, O. M. Yaghi, J. Solid State Chem. 2000, 152, 3 – 20; http://
rcsr.net/nets/ths.

[18] According to informations from the ToposPro system; V. A. Blatov, A. P.
Shevchenko, D. M. Proserpio, Cryst. Growth Des. 2014, 14, 3576 – 3586.

[19] This net was previously found in 181 crystal structures deposited in the
Cambridge Structural Database ; C. R. Groom, I. J. Bruno, M. P. Lightfoot,
S. C. Ward, Acta Crystallogr. Sect. B. 2016, 72, 171 – 179.

[20] Calculated as the diagonal distances between Ag+ ions minus the dou-
bled ionic radius of Ag+ ions for the coordination number 4 (1.14 a).

Manuscript received: September 27, 2017

Accepted manuscript online: September 28, 2017

Version of record online: October 25, 2017

Chem. Eur. J. 2017, 23, 16199 – 16203 www.chemeurj.org T 2017 The Authors. Published by Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim16203

Communication

https://doi.org/10.1002/ejic.201600895
https://doi.org/10.1002/ejic.201600895
https://doi.org/10.1002/ejic.201600895
https://doi.org/10.1039/C6CC05224J
https://doi.org/10.1039/C6CC05224J
https://doi.org/10.1039/C6CC05224J
https://doi.org/10.1021/acs.inorgchem.5b01048
https://doi.org/10.1021/acs.inorgchem.5b01048
https://doi.org/10.1021/acs.inorgchem.5b01048
https://doi.org/10.1002/anie.201103046
https://doi.org/10.1002/anie.201103046
https://doi.org/10.1002/anie.201103046
https://doi.org/10.1002/anie.201103046
https://doi.org/10.1002/ange.201103046
https://doi.org/10.1002/ange.201103046
https://doi.org/10.1002/ange.201103046
https://doi.org/10.1021/cr100160e
https://doi.org/10.1021/cr100160e
https://doi.org/10.1021/cr100160e
https://doi.org/10.1021/acs.accounts.6b00416
https://doi.org/10.1021/acs.accounts.6b00416
https://doi.org/10.1021/acs.accounts.6b00416
https://doi.org/10.1021/acs.organomet.5b00512
https://doi.org/10.1021/acs.organomet.5b00512
https://doi.org/10.1021/acs.organomet.5b00512
https://doi.org/10.1021/om301174s
https://doi.org/10.1021/om301174s
https://doi.org/10.1021/om301174s
https://doi.org/10.1039/c1dt10489f
https://doi.org/10.1039/c1dt10489f
https://doi.org/10.1039/c1dt10489f
https://doi.org/10.1021/om100202c
https://doi.org/10.1021/om100202c
https://doi.org/10.1021/om100202c
https://doi.org/10.1021/om100202c
https://doi.org/10.1021/ic0508369
https://doi.org/10.1021/ic0508369
https://doi.org/10.1021/ic0508369
https://doi.org/10.1021/ja039235b
https://doi.org/10.1021/ja039235b
https://doi.org/10.1021/ja039235b
https://doi.org/10.1021/ja039235b
https://doi.org/10.1021/acs.accounts.6b00624
https://doi.org/10.1021/acs.accounts.6b00624
https://doi.org/10.1021/acs.accounts.6b00624
https://doi.org/10.1021/acs.accounts.6b00624
https://doi.org/10.1021/acs.cgd.5b00428
https://doi.org/10.1021/acs.cgd.5b00428
https://doi.org/10.1021/acs.cgd.5b00428
https://doi.org/10.1002/anie.200702756
https://doi.org/10.1002/anie.200702756
https://doi.org/10.1002/anie.200702756
https://doi.org/10.1002/ange.200702756
https://doi.org/10.1002/ange.200702756
https://doi.org/10.1002/ange.200702756
https://doi.org/10.1002/ange.200702756
https://doi.org/10.1002/1521-3765(20020201)8:3%3C735::AID-CHEM735%3E3.0.CO;2-H
https://doi.org/10.1002/1521-3765(20020201)8:3%3C735::AID-CHEM735%3E3.0.CO;2-H
https://doi.org/10.1002/1521-3765(20020201)8:3%3C735::AID-CHEM735%3E3.0.CO;2-H
https://doi.org/10.1021/ja963441k
https://doi.org/10.1021/ja963441k
https://doi.org/10.1021/ja963441k
https://doi.org/10.1021/ic060865z
https://doi.org/10.1021/ic060865z
https://doi.org/10.1021/ic060865z
https://doi.org/10.1016/S0010-8545(01)00370-8
https://doi.org/10.1016/S0010-8545(01)00370-8
https://doi.org/10.1016/S0010-8545(01)00370-8
https://doi.org/10.1039/a909158k
https://doi.org/10.1039/a909158k
https://doi.org/10.1039/a909158k
https://doi.org/10.1021/acs.cgd.5b00757
https://doi.org/10.1021/acs.cgd.5b00757
https://doi.org/10.1021/acs.cgd.5b00757
https://doi.org/10.1021/acs.cgd.5b00757
https://doi.org/10.1039/C4RA10331A
https://doi.org/10.1039/C4RA10331A
https://doi.org/10.1039/C4RA10331A
https://doi.org/10.1039/C4RA10331A
https://doi.org/10.1021/cg400033s
https://doi.org/10.1021/cg400033s
https://doi.org/10.1021/cg400033s
https://doi.org/10.1021/cg201432w
https://doi.org/10.1021/cg201432w
https://doi.org/10.1021/cg201432w
https://doi.org/10.1021/cg201432w
https://doi.org/10.1039/B914145F
https://doi.org/10.1039/B914145F
https://doi.org/10.1039/B914145F
https://doi.org/10.1039/b101192h
https://doi.org/10.1039/b101192h
https://doi.org/10.1039/b101192h
https://doi.org/10.1039/b101192h
https://doi.org/10.1002/chem.201100845
https://doi.org/10.1002/chem.201100845
https://doi.org/10.1002/chem.201100845
https://doi.org/10.1002/chem.201100845
https://doi.org/10.1073/pnas.012567599
https://doi.org/10.1073/pnas.012567599
https://doi.org/10.1073/pnas.012567599
https://doi.org/10.1073/pnas.012567599
https://doi.org/10.1021/ar010062+
https://doi.org/10.1021/ar010062+
https://doi.org/10.1021/ar010062+
https://doi.org/10.1039/b007347o
https://doi.org/10.1039/b007347o
https://doi.org/10.1039/b007347o
https://doi.org/10.1039/b009612l
https://doi.org/10.1039/b009612l
https://doi.org/10.1039/b009612l
https://doi.org/10.1021/ic010537t
https://doi.org/10.1021/ic010537t
https://doi.org/10.1021/ic010537t
https://doi.org/10.1002/chem.200700715
https://doi.org/10.1002/chem.200700715
https://doi.org/10.1002/chem.200700715
https://doi.org/10.1016/0022-328X(84)85105-0
https://doi.org/10.1016/0022-328X(84)85105-0
https://doi.org/10.1016/0022-328X(84)85105-0
https://doi.org/10.1016/0022-328X(84)85105-0
https://doi.org/10.1002/anie.201405936
https://doi.org/10.1002/anie.201405936
https://doi.org/10.1002/anie.201405936
https://doi.org/10.1002/ange.201405936
https://doi.org/10.1002/ange.201405936
https://doi.org/10.1002/ange.201405936
https://doi.org/10.1006/jssc.2000.8723
https://doi.org/10.1006/jssc.2000.8723
https://doi.org/10.1006/jssc.2000.8723
http://rcsr.net/nets/ths
http://rcsr.net/nets/ths
https://doi.org/10.1021/cg500498k
https://doi.org/10.1021/cg500498k
https://doi.org/10.1021/cg500498k
https://doi.org/10.1107/S2052520616003954
https://doi.org/10.1107/S2052520616003954
https://doi.org/10.1107/S2052520616003954
http://www.chemeurj.org

