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Abstract: In the present work, single crystals of [(NH [Zn(NCS)].2C;,H,406.H,0O];[DCTZ] were grown
using slow solvent evaporation technique and pteseriThe cell parameters of the grown crystals were
confirmed by SXRD technique. In DCTZ, the ammoniceitions are contained within the bowl of macro eycl
via extensive N-H...O hydrogen bonding, In additi@m atom, two of the thiocyanate chains and a water
molecule, disordered over two positions, lie oniagnplane. The sample of DCTZ were subjectedpectral,
optical and thermal studies and the results arerregp.
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| ntroduction

In recent years, material scientists have thirstytathesize and grow crystals with an optically djoo
quality and better physicochemical properties sat they can be used for device fabrications in mode
industries including photonics. In this contexi flieasibility of forming metal-thiocyanate with @mo-ether is
an attractive strategy for obtaining good qualityear and non-linear optical crystals.There is antty
significant interest in crown-ethers because oir thieility to form non-covalent, hydrogen bondingnaplexes
with ammonium cations both in the solid state ansalution [1].

Experimental

The title compound, [(NB.] [ZN(NCS)].2C-H2406.H,0, the result of the reaction of ammonium
thiocyanate, 18-crown-6 and zinc(ll) chloride inuaqus solution, exhibits and unusual supramolecular
structure. The Zn atom, two of the thiocyanate mhand a water molecule, disordered over two posifilie
on a mirror plane. A mixture of 18-crown-6, ammanithiocyanate and zinc(ll) chloride were dissolireen
agueous solution in the molar ratio 2:4:1 and thghty mixed for two hours to obtain a homogeneoudure.

The solution was allowed to evaporate slowly at i@ambtemperature. Colorless single crystals (Fjguitable
for single-crystal X-ray diffraction analysis wesbtained in a week.
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Results and Discussion
Single Crystal XRD

Single crystal X-ray diffraction (XRD) analysis waarried out DZCTC using Bruker Kappa APEXII
CCD diffractometer with graphite monochromateg-4. radiation £ = 0.71073 A). DCTZ crystallize in a
centrosymmetricOrthorhombic crystal system with space group Pnma. The unit cell parameters of DCTZ
are a=22.7875(12) A, b=23.6254 (12) A and c=8.5593, V= 4608.0 (4) Aand Z=4.In DCTZ, the Zn atom,
two thiocyanatechains and water molecule, disotdewer two positions lie on a mirror plane. The amiam
molecules are confined within in the bowl of thecnweyclevia extensive N-H...O hydrogen bonding. The
incorporation of NH'cation within the cavity of 18-crown-6 ether hasatly been well established [2].

FT-IR studies

The FT-IR spectral profile of DCTZrecorded usinBIBKER IFS 66V FI-IR spectrometer to confirm
the presence of functional groups and coordinatibtigands in the wave number range 400-4000 ‘@m
shown in Fig.2. The prominent absorption peaks G2 were found to be shifted when compared withepur
18-crown-6-ether. The sharp and intense bands wibet 1105 21 and 958.62 ¢rwere shifted from 1037
and 940 cni of pure 18-crown-6-ether respectively, which i® da asymmetric c-o-c stretching vibration. In
addition, the sharp and intense band observed5.13 was shifted from 1349 &nof CLTC [24], which is
due to - CH — stretching vibration. The CN stretching vibratimode of SCN appears as a very strong and
highly intense sharp bond at 2088and 2069.62".chterestingly the CN stretching vibration of DCTZ
(2088.91 crif) was shifted from 2048.99¢hof pureNH, SCN. It is worth noting that the NFibration at
3167.12, 3072.60 cfhand shift in C-O-C vibration of the crown ethediate the coordination of the crown
ether to the Nifcation.

FT-Raman studies

The FT-Raman spectrum of DCTZ was recorded irrdnge of 40-4000 cihusingBRUKER RFS 27
Raman spectrometer.The Raman spectrum clearly sth@A®ending vibration modes of Zn metal ions &.@7
and 256.7 ci, respectively. These modes confirm the coordinatibZn with the SCN ligand. In addition, the
presence of the SCN is well identified as a strpegk at 2128 cth which corresponds to the CN stretching
vibration of SCN. From the structural point of vidl it is also clearly evident that the Zn atome a
tetrahedrally coordinated with four nitrogen atoms.

Thermal studies

The TG-DSC analysis of DCTZ was carried out uSiyr Q600 V20.9 thermal analyzer instrument in
the temperature range 30-1000 °Cat a heating fdté K/min (Fig. 3& 4). The experiment was perfodhria a
nitrogen atmosphere. The TG curve of DCTZ shows dBeomposition of the DCTZ sample at various
temperatures. The DSC profile proves that the samsptable up to 148 °C. DCTZ undergoes decomposition
in three different stages. The first stage of dgmosition in TG curve isthe fragmentation of DCTZlinding
the loss of water molecule (onset temperature atitat05°C in DSC trace). The second stage of deositipn
in TG curve is a overlapping stage in which theakdown of [(NH),] [Zn(NCS),].2C;,H,406.H,Ointo 18G,
NH4SCN and Zn (SCN)may happen.Further, loss of two 18-crown-6 etheleoules and NEECN may take
place successively in the secondstage itself wiioseretical total value (77.15%) is comparable viftb
experimentally observed weight l0ss(78.48%). Tlaist fclearly shows that there are two 18-crown-@&eth
molecules in the DCTZ crystalline compound.Theraralysis revealed that the sample is thermallylestajp
to 144.5 °C,

Figl As grown single crystals of DCTZ
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Fig2. FT-IR spectrum of DCTZ
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Fig 3. DSC profile of DCTZ
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Fig4. TG-DTG spectra of DCTZ
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Conclusions

This paper reports the growth of high quality &ngrystals of DCTZ by slow evaporation technique
for the first time. The cell parameters of growmgstal were confirmed using single crystal XRD, whreveal
that the DCTZ crystallizes in a space group Pnniawéll parameters a=22.7875 (12)A,b=23.6254 (12)A
,c=8.5593(5)A. The functional groups of 18-crowetBer and thiocyanate in DCTZ crystal were well
identified. The TG-DSC thermal analysis of DCTZeaeled that the sample is thermally stable up to5td4
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