
This is an Accepted Manuscript, which has been through the 
Royal Society of Chemistry peer review process and has been 
accepted for publication.

Accepted Manuscripts are published online shortly after 
acceptance, before technical editing, formatting and proof reading. 
Using this free service, authors can make their results available 
to the community, in citable form, before we publish the edited 
article. We will replace this Accepted Manuscript with the edited 
and formatted Advance Article as soon as it is available.

You can find more information about Accepted Manuscripts in the 
Information for Authors.

Please note that technical editing may introduce minor changes 
to the text and/or graphics, which may alter content. The journal’s 
standard Terms & Conditions and the Ethical guidelines still 
apply. In no event shall the Royal Society of Chemistry be held 
responsible for any errors or omissions in this Accepted Manuscript 
or any consequences arising from the use of any information it 
contains. 

Accepted Manuscript

ChemComm

www.rsc.org/chemcomm

http://www.rsc.org/Publishing/Journals/guidelines/AuthorGuidelines/JournalPolicy/accepted_manuscripts.asp
http://www.rsc.org/help/termsconditions.asp
http://www.rsc.org/publishing/journals/guidelines/


ChemComm 

Cite this: DOI: 10.1039/c0xx00000x 

www.rsc.org/xxxxxx 

Dynamic Article Links►

COMMUNICATION
 

This journal is © The Royal Society of Chemistry [year] [journal], [year], [vol], 00–00  |1 

Chemodosimeteric cyanide sensing in 5,15-porphodimethene Pd(II) 
Complex   

M. G. Derry Holladay,a Gourav Tarafdar,b B. Adinarayana,b M. L. P. Reddy,c and A. Srinivasan*b 

Received (in XXX, XXX) XthXXXXXXXXX 20XX, Accepted Xth XXXXXXXXX 20XX 
DOI: 10.1039/b000000x 5 

Pd(II) complex of 5,15-porphodimethene is shown as a 
chemodosimeteric sensor where it selectively senses cyanide 
ion, monitored through electronic spectral analysis and 
identified by naked eye. The possible binding mechanism is 
also proposed based on the 1H NMR analyses. Two 10 

polymorphs of the mentioned complex are obtained by 
different polar solvents and further confirmed by single 
crystal X-ray analyses.  
 
Cyanide is of particular interest, because it is widely used in 15 

various industrial applications like metallurgy, mining, 
electroplating, polymer synthesis, and also involved in separating 
metal ions like, gold, silver and copper from platinum.1 However, 
cyanide is one among the toxic anions; even a trace amount can 
affect the living cells, where it binds with cytochrome c and 20 

enters into mitrochondrial electron transport chain, thus inhibiting 
cellular respiration.2 The cyanide ion can be detected through 
various instrumental techniques like electronic absorption, 
emission, electrochemical and mass spectrometric techniques; 
however, the initial two methods are often used to detect trace 25 

amount of cyanide ions.3 Three different approaches are utilized 
to design optical sensors for various anions; (a) both the 
signalling subunits and binding sites are linked covalently; (b) 
displacement assay and (c) chemodosimetric method.4 The last 
approach involves an irreversible chemical reaction, is more 30 

specific and minimizes the effect of interfering anions. Due to 
nucleophilic nature, cyanide ion has strong affinity towards 
carbonyl carbon, electrophilic carbon and boron, which leads to 
cyanide imparting absorption and emission spectral changes.4,5 
Hence, the chemodosimeters utilizing visible color change are 35 

highly useful for naked eye detection of cyanide ion. 
 Calixphyrin, a structural hybrid of porphyrin and calixpyrrole, 
binds effectively with cation;6 however, the anion binding 
abilities are rare.7  The chemosensor for cyanide ion is well 
known among porphyrin and phthalocyanine derivatives,3c,8 40 

however, only two methods9 are known as chemodosimetric 
sensor; (i) Chang-Hee Lee and co-workers recently reported the 
synthesis of new calix[4]pyrrole derivative which is used as a 
cyanide selective indicator.9a (ii) The boron incorporated 
subphthalocyanine dye was reported by Palomares and Torres et 45 

al, which selectively detect the cyanide ion by colorimetric and 
fluorimetric technique.9b However, the calixphyrin based 
chemodosimetric sensors are not known in the literature. Herein, 
we report two important observations of calixphyrin derivative 

such as 5,15-porphodimethene Pd(II) complex (1); in the first 50 

part, we highlight the polymorphic nature of 1 and in the second 
part, we describe, how this complex might be used as a 
chemodosimetric sensor. 
 Recently, we reported series of 5,15-porphodimethene metal 
complexes through metal templated synthesis and explored 55 

anagostic interaction in the Ni(II) and Zn(II) complexes.10 
However such interactions were not found in the Pd(II) complex.  
Initially, the crystals of 1 were obtained by slow evaporation of 
CH2Cl2 solution in n-hexane and the compound crystallized in 
monoclinic lattice with P21/n space group. There were two metal 60 

complexes present in the unit cell and the distance between the 
two metal centers were 7.07 Å. The meso-ethyl units were 
oriented away from the metal centers and both the units were 
almost perpendicular (~ 80°) to each other and connected by 
strong intermolecular hydrogen bonding interactions (Fig. S7, 65 

ESI†). To our surprise, when we crystallized 1 by slow 
evaporation of CH3CN solution in hexane, we observed that the 
complex crystallizes in triclinic lattice with space group of P–1 
(Fig. 1a). The structural features of the polymorphic crystal are 
largely different from the one we observed in CH2Cl2. As 70 

observed earlier, two metal complexes are present in one unit 
cell. The distance between the two metal centers (Pd1 and Pd2) is 
7.56 Å, where one of the meso-ethyl units is in between the metal 
centers and widens the distance between them. The 
intermolecular hydrogen bonding interactions, as observed in the 75 

case of CH2Cl2, are absent in CH3CN. However, out of two metal 
centers, one of the complex present in the unit cell (Pd1) forms 
self-assembled dimer and 1-D array. There are two π-clouds 
generated in Pd1 unit, where the pyrrolic β-CH (C10-H10) and 
meso CH (C4-H4) of the second units interacts with the pyrrolic 80 

π-clouds through hydrogen bonding interactions (Fig. S8, ESI†). 
The distances and angles of C10-H10…Py(π) and C4-H4…Py(π) 
are 2.86 Å, 132° and 2.80 Å, 135° respectively. The self-
assembled dimer and array combine together to generate 1-D 
supramolecular assembly in the solid state (Fig. 1c). Similar 85 

hydrogen bonding interactions are absent in other complex 
present in the unit cell (Pd2). 
 The 1H NMR spectrum of the Pd(II) complex (1) is recorded in 
CDCl3 and CD3CN at room temperature and are shown in Fig. 
1d. The results fully agree with the single crystal data of the two 90 

complexes and throws light on the effect of solvent polarity of the 
polymorphs. In CDCl3, the aromatic region consists of three set 
of peaks, where two meso protons were observed as singlet at  
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