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A novel decorated metal-organic polyhedron (MOP) based 

metal-organic framework with unique 4,9-connected network is 10 

successfully constructed, which displays relatively strong 

interaction toward H2 and CO2 probably due to the existence of 

open metal sites in the secondary building units. 

Metal-organic frameworks (MOFs) have been widely explored 
as one class of emerging porous materials due to their unique 15 

properties and potential applications in gas adsorption, 
molecule sensing, heterogeneous catalysis and so on.1,2 
Among the various kinds of MOFs, metal-organic polyhedron 
(MOP) based MOFs, with distinct structures and topologies 
have attracted much attention owing to their readily realized 20 

design and construction feature based on the rational 
combination of organic linkers with defined configurations 
and secondary building units (SBUs).3-4 It has been found that 
the triangular µ3-oxo trimetallic M3O(O2CR)6L3 (M = 
transition metal, R = linker groups, and L = axial ligand) 25 

(Scheme 1) SBUs could facilitate the construction of MOP-
based MOFs with remarkable architectures and properties.5 
For example, Mellot-Draznieks and co-workers have designed 
and predicted two hybrid frameworks with high porosity, 
named MIL-hypo-1 and MIL-hypo-2, via the assembling of 30 

BDC2- (H2BDC = 1,4-benzenedicarboxylic acid) and the 
triangular M3O SBUs.6 Shortly thereafter, Férey et al. 
reported the well-known MIL-101 built by 6-connected Cr3O 
MBB and BDC2-.7 In addition, MOFs with dynamic breathing 
feature have been obtained by the assembly of M3O and linear 35 

dicarboxylate ligands.8 
An important feature should be noted that the trimetallic 

SBUs commonly serve as classic 6-connected nodes in MOFs 
with only the carboxylate sites extended with linear spacers, 
while the axial sites are occupied by terminal molecules 40 

(Scheme 1 left). Then, by introducing proper ligands to extend 
the connections through the replacement of axial sites, more 
complicated MOFs could be obtained with the SBUs as high 
connected nodes (Scheme 1 middle). By judicious choice and 
combination of pyridine-carboxylate ligands and linear 45 

dicarboxylate ligands, the coordination configuration of 
M3O(O2CR)6L3 was successfully modulated from 6-connected 
trigonal prism to 9-connected tricapped trigonal-prismatic 
geometry, and a series of highly connected MOFs with ncb 
topology were obtained.9,10 These results indicate the 50 

connection flexibility of the SBU in the construction of 
MOFs. 

 

Scheme 1 Presentation of connection modes involved in µ3-oxo 

trimetallic SBUs, left: 6-connected net based on trigonal prism SBU, 55 

middle: 9-connected net based on tricapped trigonal prism SBU, 

right: 4,9-connected net in 1 based on paddle wheel and tricapped 

trigonal prism SBU (M = transition metal, O = oxygen, L = axial 

ligand, black arrow = linker group, green arrow = the same linker). 

Motivated by the intriguing achievement mentioned above, 60 

we have focused on the investigation of unique MOFs based 
on M3O(O2CR)6L3 SBU and linear dicarboxylate ligands 
through the introduction of ancillary pyridine-carboxylate 
ligand. As the connection conformation of the SBU is 
variable, we expect that the ancillary ligand could be utilized 65 

to modulate the conformation of SBU as well as the structure 
of the obtained MOFs. Based on this assumption, a MOP-
based MOF, (Ni2(H2O)2)1.5(Ni3OH)2(BDC)6(NA)6 (1) (HNA = 
nicotinic acid), is successfully constructed. In this MOF, the 
NA- ligand with bended linking mode not only extend the 70 

Ni3OH(O2CR)6L3 SBU (SBU1) through the axial sites, but 
also introduce the classic paddle wheel Ni2(H2O)2(O2CR)4 
(SBU2) (Scheme 1 right) into the MOF. On the basis of the 
modulated conformation of SBU2, the BDC-SBU1 contained 

subnet reveals rare flu-e topology, which could be regarded as 75 

the packing of three kinds of MOPs. Then compound 1 could 
be described as a SBU2 decorated MOP based MOF, which is 
a rare example as compared with the widely reported in situ 
ligands decoration of discrete MOPs.11 Also, this MOF 
reveals unique topology in which SBU1 and SBU2 serve as 9- 80 

and 4-connected vertexes, respectively. To our knowledge, 
this is the first example of 4,9-connected topology in the 
MOP-based MOFs. Furthermore, the presence of open metal 
sites in SBU2 makes 1 show relatively strong interaction 
toward H2 and CO2. 85 
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Fig. 1 a) The µ3-oxo trimetallic SBU involved in 1 (gray: C, red: O, blue: N, green: Ni, H atoms were omitted for clearness) and the topological 

simplification of the BDC2- ligand and SBU; b) Three kinds of MOPs involved in MIL-hypo-26 (the tetrahedron, hexahedron, and 

rhombicuboctahedron); c) the flu-e topology network; d) The paddle wheel SBU in 1, and the topological simplification of the NA- ligand and 

SBU; e) Internal diameters of three kinds of cages (yellow: 9.6 Å, red: 14.4 Å, green: 14.6 Å) and the corresponding MOPs in 1; f) The packing 90 

mode of MOPs in 1 and the topology of the framework. 

Solvothermal reaction of Ni(NO3)2·6H2O, H2BDC and HNA 
in N,N´-dimethylformamide (DMF) for 3 days gave the green 
crystals of 1 (please see ESI for more detail). X-ray single 
crystal structural determination reveals that 1 crystalizes in 95 

cubic space group Fm-3m. The asymmetric unit of 1 contains 
one NA−, a pair of half BDC2− and three Ni centers. As shown 
in Fig.1a, the Ni1 ions in 1 reveal six coordinated octahedral 
geometry, which is coordinated with four O atoms from four 
different BDC2−, one µ3 OH− group, and one N atom from one 100 

NA− ligand. Through the linkage of six carboxylates of BDC2− 
and the central O atom, three Ni1 ions are banded to result in 
a Ni3OH(O2CR)6L3 SBU (SBU1) with three N atoms of NA− 
ligands coordinated at the axial sites. It should be noted that 
the central OH− in this SBU could be confirmed by the 105 

consideration of charge balance and the rule of bond valence 
sum, since there should be a delocalized positive charge in 
each of the triangular SBU, according to the results of bond 
valence calculation and characterizations of X-ray 
photoelectron spectroscopy (XPS), magnetic data as well as 110 

theoretical calculations (see ESI for detail). On the other 
hand, four carboxylates of NA− chelate with a pair of Ni2 and 
Ni3 ions, giving a paddle wheel Ni2(H2O)2(O2CR)4 SBU 
(SBU2) with the O atoms from two coordinated H2O 
molecules occupied the terminal sites (Fig. 1d), which could 115 

serve as open metal sites to benefit gas sorption performances 
when the terminal H2O molecules were removed (Fig. 2). 
Each SBU2 was connected to four different SBU1 through the 

linkage of NA− ligands, and every SBU1 links six same SBU1 
by the connection of BDC2- ligands and three SBU2 through 120 

the linkage of NA− ligands. Based on the connection between 
two kinds of SBUs, a complicated three dimensional porous 
framework was obtained. 

 

Fig. 2 The formation of open metal sites in the paddle wheel SBU2. 125 

To better understand the structure of 1, the framework was 
analyzed and simplified in the perspective of MOP. As shown 
in Fig.1e, there are three kinds of MOPs with SBU1 and 
SBU2 as vertexes. Six BDC2- ligands link four SBU1, 
resultting in a tetrahedron MOP (Fig.1e top). The triangle 130 

window of the MOP is about 3.8 Å, and the internal cavity is 
about 9.6 Å in diameter. Eight SBU1 connect twelve BDC2- 
ligands, forming the hexahedron. On the other hand, a tetrakis 
hexahedral MOP is obtained with eight SBU1 and six SBU2 
as vertexes (Fig.1e middle). Considering about the different 135 

linkages between the SBUs, this rare MOP could be described 
as a SBU2 decorated SBU1 based hexahedral MOP. To the 
best of our knowledge, this is the first decorated MOP in the 
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construction of MOFs. The diameter of the internal cavity in 
decorated polyhedron 1 is about 14.4 Å. Furthermore, when 140 

eight tetrahedrons and six tetrakis hexahedrons pack together 
by vertexes sharing, a rhombicuboctahedron MOP is formed 
(Fig.1e bottom). A complicated architecture is built through 
the packing form of the above-mentioned three kinds of MOPs 
as shown in Fig. 1f. The diameter of the interior space is 145 

about 14.6 Å. Though the square windows of the 
rhombicuboctahedron MOP are partially decorated with 
SBU2, there are still three-dimensional channels with large 
aperture left in the framework of 1. The free volume of 1 in 
fully desolvated condition is about 59.9% as calculated by 150 

PLATON.12 When the framework was simplified 
topologically, SBU2 and SBU1 could be regarded as 4- and 9-
connected node respectively, and the structure of 1 can be 
simplified as a unique binodal 4,9-connected topology with 
point symbol {34.42}3{39.49.515.63}4 (Fig. S4). It should be 155 

noted that though MOFs with M3O(O2CR)6L3  SBUs as 9-
connected nodes are common,13 the combination of that with 
other SBU is quite rare, and the topology of 1 should be the 
first 4,9-connected network reported in the MOP-based MOFs 
materials. 160 

Interestingly, when the SBU2 nodes are neglected in 
topology analysis, the remained framework of 1 based on 
SBU1 and BDC2− is the same to the MIL-hypo-2 as predicted 
by Mellot-Draznieks, and can be simplified as a uninodal 6-
connected flu-e net composed of tetrahedron, hexahedron and 165 

rhombicuboctahedron (Fig. 1b and Fig. 1c).14 Though MOFs 
with this kind of topology has been predicted,6,15 no examples 
has been reported up to now. This might be due to the 
particular requirement of the configuration of the 6-connected 
nodes: to achieve the fundamental tetrahedral and hexahedral 170 

MOPs in flu-e, the angles between three of the linkages of the 
nodes should be 60º, while the angle between the other three 
should be 90º. 

When structure of 1 is compared with those of the MIL-101 
and MCF-19,7,9a it could be find that the introduction of NA- 175 

as well as SBU2 play a crucial role in the formation of 1 and 
the flu-e net. As shown in Fig.S5, the angle between adjacent 
two BDC2− ligands in MIL-101 is 60º which is an essential 
factor for building the tetrahedral MOPs. When linear 
pyridylcarboxylate ligand is applied in MCF-19, three 180 

chelation sites of dicarboxylate ligand and three axial site of 
M3OH(O2CR)6L3 are occupied, resulting in the change of 
angle between adjacent linkers (54.1º) and the formation of 
trigonal pyramid MOPs. Differ from that mentioned above, 
the well-defined square configuration of SBU2 restricts the 185 

angles between three linkers of SBU1 as 90º, which is 
required for the assembly of hexahedron MOPs, while the 
angle between the other three linkers maintain 60º, that 
allowed the assembly of tetrahedral MOPs simultaneously. 
Based on the structure analysis, the realization of hexahedron 190 

and tetrahedral MOPs based flu-e subnet in 1 should be due to 
the presence of NA- ligands which is vital for the construction 
of SBU2. This hypothesis could be proved by the fact that the 
flu-e subnet compound cannot be obtained when NA- is not 
present in the reaction system. Then, the rare 4,9-connected 195 

topology of 1 as well as the achievement of flu-e subnet 
further proved that the combination of SBUs could be an 

efficient strategy for the fabrication of MOFs with unique 
structures. 

Beside the attractive peculiarity of the framework structure, 200 

the high porousity of the framework also motivated us for the 
investigation of its gas adsorption properties. Before the 
measurements, X-ray powder diffraction (XRPD) (Fig. S6) 
and thermogravimetric analyses (TGA) (Fig. S7) were 
performed to confirm the stabiltiy of the compound. The N2 205 

adsorption at 77 K was performed to estimate the porosity of 1, 
and the classic type I isotherm obtained indicates the 
micropore character of this compound (Fig. S9). The upake 
amount was 310.9 cm3/g with the BET surface area 997.8 
m2/g (Langmuir surface area 1323.8 m2/g). 210 

 

Fig. 3 a) H2 adsorption isotherms of 1 (insert: H2 adsorption enthalpies 

depending on uptake), b) CO2 adsorption isotherms of 1 (insert: CO2 

adsorption enthalpies depending on uptake). 

Furthermore, H2 adsorption measurements were performed 215 

at 77 and 87 K to investigate the hydrogen adsorption capacity 
of 1. At 1 atm, the uptake amounts reach 134.9 cm3/g and 
109.0 cm3/g (STP) for 77 and 87 K, respectively, and the 
adsorption enthalpies (Qst) calculated with Virial equation is 
6.7-4.2 kJ mol-1, depending on the H2 uptake (Fig. 3a). The 220 

relatively high Qst should be attributed to the presence of open 
metal sites in the paddle-wheel SBU2, which could serve as 
adsorption sites of H2 molecules. Though the value of 
adsorption heat is relatively lower than that of the best MOFs, 
it is comparable with some reported MOFs containing open 225 

metal sites.17 More important, the value of adsorption heat is 
comparable with that of MOFs with Cu paddle-wheel SBUs, 
such as HKUST-1 (6-7 kJ mol-1)18, and this result agree well 
with the expection based on theory calculations that the Ni ion 
in paddle-wheel SBUs have relatively low interaction toward 230 
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H2 when compared with Co and Zn ion, but comparable with 
that of Cu ion.19 The CO2 adsorption ability of compound 1 

was also investigated. The maximum CO2 capacities at 1 atm 
are 80.4 cm3/g at 273 K and 44.2 cm3/g at 298 K, respectively. 
The Qst value of 1 for CO2 is 23.7 kJ mol-1 at zero loading 235 

(Fig. 3b), which is relatively lower than that of HKUST-1 
isostructural series with unsaturated metal sites (25.6-36.8 kJ 
mol-1),20 but higher than other reported results which do not 
contain open metal sites (20.2 and 21.3 kJ mol-1).21 The 
relatively high Qst values for H2 and CO2 indicates enhanced 240 

interactions between the adsorbed gas molecules and the 
framework structure owing to the presence of SBU2 based 
open metal sites, which could benefit the gas adsorptions 
performances. 

In conclusion, a porous MOF, which is the first example of 245 

4,9-connected network, has been obtained through the 
approach of combining Ni2(H2O)2(O2CR)4 and 
Ni3OH(O2CR)6L3 SBUs. The structure of 1 could be described 
as a rare SBUs decorated MOPs based framework. Also, the 
presence of Ni2(H2O)2(O2CR)4 in the framework restricts the 250 

geometrical configuration of Ni3OH(O2CR)6L3 SBUs and 
results in the achievement of subnet with unique flu-e 
topology. Furthermore, this MOF reveals enhanced 
interactions between the adsorbed H2/CO2 gas molecules and 
the porous framework, which might be utilized in the gas 255 

storage. The results suggest that the combination of SBUs 
could be an efficient approach to construct MOFs with unique 
structures and properties. 
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21421001, 21403116 and 21202088), and the MOE 
Innovation Team of China (IRT13022). 

Notes and references 

Crystal data for 1: C84H48N6Ni9O41, Mr =2325.49, Cubic, Fm-3m, a = b = 
c = 41.4694(4) Å, α = β = γ = 90 (4)o, V = 71315(2) Å3, Z = 16, ρcalcd = 265 

0.886 g cm-3, T = 100 K, Rint = 0.0801, R1 = 0.1638 (I > 2σ (I)), wR2 = 
0.3793 (all data), GOF = 1.218, CCDC No: 1032254; 
a School of Materials Science and Engineering, National Institute for 

Advanced Materials, TKL of Metal and Molecule-Based Material Chemistry, 

Nankai University, Tianjin 300350, China. E-mail: buxh@nankai.edu.cn 270 

b College of Chemistry, Nankai University, Tianjin 300071, China 

c Collaborative Innovation Center of Chemical Science and Engineering 

(Tianjin), Nankai University, Tianjin 300071, China 

d School of Physics, Nankai University, Tianjin 300071, China 

† Electronic Supplementary Information (ESI) available: [materials and 275 

general methods, adsorption measurements, crystal structure, bond valence 
sum, XPS spectrum, magnetic data, IR spectrum, PXRD, TGA, gas 
adsorption data]. See DOI: 10.1039/b000000x/ 
 
1. (a) D. J. Tranchemontagne, J. L. Mendoza-Cortés, M. O’Keeffe and O. 280 

M. Yaghi, Chem. Soc. Rev., 2009, 38, 1257-1283; (b) S. Horike, D. 
Umeyama and S. Kitagawa, Acc. Chem. Res., 2013, 46, 2376-2384; (c) 
G. Férey, C. Serre, C. Mellot-Draznieks, F. Millange, S. Surblé, J. 
Dutour and I. Margiolaki, Angew. Chem., Int. Ed., 2004, 116, 6456-
6461; (d) Q. Chen, Z. Chang, W. C. Song, H. Song, H. B. Song, T. L. 285 

Hu and X. H. Bu, Angew. Chem., Int. Ed., 2013, 52, 11550-11553. 
2. (a) D. W. Lim, S. A. Chyun and M. P. Suh, Angew. Chem., Int. Ed., 

2014, 53, 7819-7822; (b) H. L. Jiang, T. Akita, T. Ishida, M. Haruta 
and Q. Xu, J. Am. Chem. Soc., 2011, 133, 1304-1306; (c) D. M. Wang, 
T. T. Zhao, Y. Cao, S. Yao, G. H. Li, Q. S. Huo and Y. L. Liu, Chem. 290 

Commun., 2014, 50, 8648-8650; (d) Y. Q. Chen, G. R. Li, Z. Chang, 
Y. K. Qu, Y. H. Zhang and X. H. Bu, Chem. Sci., 2013, 4, 3678-3682. 

3. (a) J. J. Perry IV, J. A. Perman and M. J. Zaworotko, Chem. Soc. Rev., 
2009, 38, 1400-1417; (b) Y. Yan, I. Telepeni, S. H. Yang, X. Lin, W. 
Kockelmann, A. Dailly, A. J. Blake, W. Lewis, G. S. Walker, D. R. 295 

Allan, S. A. Barnett, N. R. Champness and M. Schröder, J. Am. Chem. 

Soc., 2010, 132, 4092-4094; (c) H. N. Wang, X. Meng, G. S. Yang, X. 
L. Wang, K. Z. Shao, Z. M. Su and C. G. Wang, Chem. Commun., 
2011, 47, 7128-7130. 

4. (a) D. Han, F. L. Jiang, M. Y. Wu, L. Chen, Q. H. Chen and M. C. 300 

Hong, Chem. Commun., 2011, 47, 9861-9863; (b) N. Klein, I. 
Senkovska, I. A. Baburin, R. Grünker, U. Stoeck, M. Schlichtenmayer, 
B. Streppel, U. Mueller, S. Leoni, M. Hirscher and S. Kaskel, Chem-

Eur. J., 2011, 17, 13007-13016; (c) F. Wang, H. R. Fu, D. C. Hou and 
J. Zhang, Cryst. Growth Des., 2014, 14, 6467-6471; (d) D. Tian, Q. 305 

Chen, Y. Li, Y. H. Zhang, Z. Chang and X. H. Bu, Angew. Chem., Int. 

Ed., 2014, 53, 837-841. 
5. (a) A. Schoedel and  M. J. Zaworotko, Chem. Sci., 2014, 5, 1269-1282; 

(b) S. T. Zheng, T. Wu, C. Chou, A. Fuhr, P. Y. Feng and X. H. Bu, J. 

Am. Chem. Soc., 2012, 134, 4517-4520; (c) A. C. Sudik, A. P. Côté, A. 310 

G. Wong-Foy,  M. O’Keeffe and O. M. Yaghi, Angew. Chem., Int. Ed., 
2006, 45, 2528-2533. 

6. (a) C. Mellot-Draznieks, J. Dutour and G. Férey, Angew. Chem., Int. 

Ed., 2004, 43, 6290-6296; (b) C. Mellot-Draznieks, J. Dutour and G. 
Férey, Z. Anorg. Allg. Chem., 2004, 630, 2599-2604. 315 

7. G. Férey, C. Mellot-Draznieks, C. Serre, F. Millange, J. Dutour, S. 
Surblé and I. Margiolaki, Science, 2005, 2040-2042. 

8. (a) C. Mellot-Draznieks, C. Serre, S. Surblé, N. Audebrand and G. 
Férey, J. Am. Chem. Soc., 2005, 127, 16273-16278; (b) C. Serre, C. 
Mellot-Draznieks, S. Surblé, N. Audebrand, Y. Filinchuk and G. 320 

Férey, Science, 2007, 315, 1828-1831. 
9. (a) Y. B. Zhang, W. X. Zhang, F. Y. Feng, J. P. Zhang and X. M. Chen, 

Angew. Chem., Int. Ed., 2009, 48, 5287-5290; (b) Y. B. Zhang, H. L. 
Zhou, R. B. Lin, C. Zhang, J. B. Lin, J. P. Zhang and X. M. Chen, Nat. 

Commun., 2012, 3, 642. 325 

10. (a) X. Zhao, X. B. Bu, T. Wu, S. T. Zheng, L. Wang and P. Y. Feng, 
Nat. Commun., 2013, 4, 2344; (b) G. Y. Jiang, T. Wu, S. T. Zheng, X. 
Zhao, Q. P. Lin, X. H. Bu and P. Y. Feng, Cryst. Growth Des., 2011, 
11, 3713-3716. 

11. (a) Q. F. Sun, T. Murase, S. Sato and M. Fujita, Angew. Chem., Int. 330 

Ed., 2011, 50, 10318-10321; (b) K. Suzuki, K. Takao, S. Sato and M. 
Fujita, J. Am. Chem. Soc., 2010, 132, 2544-2545. 

12. A. L. Spek, J. Appl. Crystallogr., 2003, 36, 7-13. 
13. (a) X. M. Zhang, Y. Z. Zheng, C. R. Li, W. X. Zhang and X. M. 

Chen, Cryst. Growth Des., 2007, 7, 980-983; (b) J. H. Jia, X. Lin, C. 335 

Wilson, A. J. Blake, N. R. Champness, P. Hubberstey, G. Walker, E. J. 
Cussen and M. Schröder, Chem. Commun., 2007, 840-842; (c) Y. S. 
Wei, K. J. Chen, P. Q. Liao, B. Y. Zhu, R. B. Lin, H. L. Zhou, B. Y. 
Wang, W. Xue, J. P. Zhang and X. M. Chen, Chem. Sci., 2013, 4, 
1539-1546; (d) X. Zhao, X. H. Bu, Q. G. Zhai, H. Tran and P. Y. Feng, 340 

J. Am. Chem. Soc., 2015, 137, 1396-1399. 
14. M. O’Keeffe, M. A. Peskov, S. J. Ramsden and O. M. Yaghi, Acc. 

Chem. Res., 2008, 41, 1782-1789. 
15. (a) S. T. Zheng, T. Wu, B. Irfanoglu, F. Zuo, P. Y. Feng and X. H. 

Bu, Angew. Chem., Int. Ed., 2011, 50, 8034-8037; (b) G. J. Ren, S. X 345 

Liu, F. Wei, F. J Ma, Q. Tang and S. J. Li, Dalton Trans., 2012, 41, 
11562-11564. 

17. (a) M. Dincǎ, A. Dailly, Y. Liu, C. M. Brown, Dan. A. Neumann and 
J. R. Long, J. Am. Chem. Soc., 2006, 128, 16876-16883; (b) D. Lässig, 
J. Lincke, J. Moellmer, C. Reichenbach, A. Moeller, R. Gläser, G. 350 

Kalies, K. A. Cychosz, M. Thommes, R. Staudt and H. Krautscheid, 
Angew. Chem., Int. Ed., 2011, 50, 10344-10348. 

18.  (a) M. P. Suh, H. J. Park, T. K. Prasad and D. W. Lim, Chem. Rev., 
2012, 112, 782-835; (b) P. Krawiec, M. Kramer, M. Sabo, R. 
Kunschke, H. Fröde and S. Kaskel, Adv. Eng. Mater., 2006, 8, 293-296; 355 

(c) J. L. C. Rowsell and O. M. Yaghi, J. Am. Chem. Soc., 2006, 128, 
1304-1315. 

19. J. H. Bak, V. Le, J. Kang, S. H. Wei and Y. H. Kim, J. Phys. Chem. 

C, 2012, 116, 7386-7392. 
20. (a) C. R. Wade and M. Dincă, Dalton Trans., 2012, 41, 7931-7938; 360 

(b) J. Moellmer, A. Moeller, F. Dreisbach, R. Gläser, R. Staudt, 
Microporous Mesoporous Mater., 2011, 138, 140-148. 

21 (a) Z. Zhang, S. Xiang, X. Rao, Q. Zheng, F. R. Fronczek, G. Qian and 
B. Chen, Chem. Commun., 2010, 46, 7205-7207; (b) S. Sen, S. Neogi, 

Page 4 of 5ChemComm

C
he

m
C

om
m

A
cc

ep
te

d
M

an
us

cr
ip

t



 

This journal is © The Royal Society of Chemistry [year] Journal Name, [year], [vol], 00–00  |  5 

A. Aijaz, Q. Xu and P. K. Bharadwaj, Dalton Trans., 2014, 43, 6100-365 

6107. 

Page 5 of 5 ChemComm

C
he

m
C

om
m

A
cc

ep
te

d
M

an
us

cr
ip

t


