Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(7):2381-2386

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Preparation and characterization of the adducts of
bis(morpholinedithiocarbamato)nickel(ll) with substituted pyridines

Deepshikha Khajuria*, Pooja Sharma, Neerupama and Bnu Sachar

Department of Chemistry, University of Jammu, Bahab Ambedkar Road, Jammu, India

ABSTRACT

A series of new 1:1 and 1:2 adducts of Bis(morptealithiocarbamato) nickel(ll) with substituted piries with
general formula [Ni(morphdtgl] and [Ni(morphdtciL,] respectively (where L= 2-ethylpyridine, 3-ethyiiglne,

4-ethylpridine, 2, 4, 6-collidine) have been systhed. The addition complexes have been charaetkerizy
elemental analysis, conductivity measurements, etagrsusceptibility measurements, TGA/DTA, inframet

electronic spectral studies. These studies sugestl:1 adducts are diamagnetic exhibiting magnatioments
around zero and may be assigned square pyramidattste while 1:2 adducts are paramagnetic in natand
have a distorted octahedral structure. Antifungelivty of some adducts have been carried out agiatme fungal
strain Sclerotium rolfsii.
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INTRODUCTION

Dithiocarbamates are a versatile class of monoaniba-dithiolato systems involving sulfur donogdinds. A large
number of transition metal dithiocarbamate compexave been synthesized and characterized untff fowhese
compounds present striking structural features laanek diverse applications such as vulcanizatiorelacators,
fungicides, pesticides, floatation agents and hgssure lubricarifs’ They are used as curing agents in rubber
processing and in photographic filfi¢*" They play an important role as an adjuvant inciemotherapy of human
cancers; treat acquired immune depressive syndesmelrug resistant fungal infectiit® They are also found to
be helpful in the treatment of chronic alcoholissaécohol aversion therapy*” They have been widely used in
solvent extraction and other analytical procedures.

EXPERIMENTAL SECTION

Preparation of sodium salt of morpholinedithiocarbanate

Morpholine (0.1 mol, 9.87 ml) and diethyl ether @I'sl) were taken in a round bottom flask and theteots were
stirred for ten minutes. To this carbon disulfi@el(mol, 6ml) was added drop wise with continudirsiisg. During
the course of the reaction, dithiocarbamic acid feasied. To this, solution of sodium hydroxide (4ggpared in
50 ml of water was added again with continuousistir As a result, two layers, an aqueous layertaioimg
sodium salt of morpholinedithiocarbamate and arckthereal layer, were obtained. The aqueous |aas
separated from the ethereal layer by using a seépari@annel. The solution of sodium salt thus obéal was stored
in a tightly stoppered flask.
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Preparation of bis(morpholinedithiocarbamato)nickekll) complex

The morpholinedithiocarbamate complex of Nicke) (las prepared by adding an aqueous solution dtisodalt
of morpholinedithiocarbamate (2.14g, 0.02 mol) to aqueous solution of Nig6H,O (2.37g, 0.01 mol) with
constant stirring. A pale green coloured complexcjpitated out immediately which was washed rephateith
cold distilled water and dried in vacuum over anmoys calcium chloride. The composition of the coemplvas
established to be [Ni §ENC,HgO),] by elemental analysis.

Preparation of (1:1) adducts of bis(morpholinedithocarbamato)nickel(ll)

Ni(morphdtc) (0.984g, 0.0026 mol) was dissolved in 100 ml ghelhylformamide by stirring. To the resulting
solution was added substituted pyridines [2-ethytiize = 0.2786169g, 3-ethylpridine = 0.2785g, 2-daflidine =
0.3150g; (0.0026 mol)]. The mixture was refluxed &boout one hour and the contents were kept umbistu
overnight. Light green coloured needle like stroesuof the adduct were obtained which were filtexed dried in a
vacuum desiccator over anhydrous calcium chloride.

Preparation of (1:2) adducts of bis(morpholinedithocarbamato)nickel(ll)

Ni(morphdtc) (0.984g, 0.0026 mol) was dissolved in 100ml of elinylformamide by stirring. To the resulting
solution was added substituted pyridines [2-ehtytpge = 0.557232g, 3-ethylpyridine = 0.557232g, 4-
ethylpyridine = 0.55718g, 2, 4, 6-collidine = 0.83@g; (0.0052 mol)]. The mixture was refluxed fdmoat one
hour and the contents were kept undisturbed ovetnilgght green coloured needle like structureshef adduct
were obtained which were filtered and dried in euwan desiccator over anhydrous calcium chloride.

METHOD

Morpholine and substituted pyridines were used wah.sMetal analysis was done by the reported metAfld
Carbon, Hydrogen and Nitrogen analysis were perdormby microanalytical methods. Molar conductivity i
chloroform and DMF (10M) at room temperature was measured using a digitatluctivity meter “Century CC
601" and a conductivity cell with a cell constantMagnetic susceptibility of the complexes was rded at room
temperature by VSM technique. IR spectra of the glemes over the region 4000-400 Crvere recorded on
Perkin Elemer FTIR spectrophotometer using KBr digte electronic spectra of the complexes wererdesgbin
the range 12500-40000 chmon Systronics 119 UV-visible spectrophotometererffiogravimetric analysis
(TGA/DTA) of the complexes was recorded on EXSTARBA/DTA 6300 thermoanalyzer at the heating rate of
10°C/min. The antifungal activity of the complexes wasted by poisoned food technique against theopattic
fungus, Sclerotium rolfsii. All the experiments werarried out at room temperature.

RESULTS AND DISCUSSION

The complexes were analysed by various analytindl physicochemical techniques and the results sthaty
[Ni(morphdtc)] forms 1:1 and 1:2 adducts with general formulda(idrphdtc} L] and [Ni(morphdtc) L]
respectively. All the complexes are coloured amblstin air. Conductance measurements were doascertain
the electrolytic / non-electrolytic nature of metamplexes. The molar conductivity values were mesbin 10°M
chloroform solution is found to be in the rangel6t26 ohm' cn? mol™. (Table 2) .These values suggest non-
electrolytic nature of these adducts.

PRELIMINARY INVESTIGATIONS

The adducts of bis(morpholinedithiocarbamato)ni@Kelith various nitrogen donors are microcrystadl solids
and are shining dark green to light green in coldut Adducts are somewhat light green in colouilevh:2
adducts are found to be dark green in colour.#dl adducts are stable in air. They are insolubleater, methanol,
ethanol, acetone etc., partially soluble in chlorof, DMF and DMSO. The elemental analysis revehht t
Ni(morphdtc) forms both 1:1 and 1:2 adducts with substitutedidiyes. The 1:1 addition complexes of
bis(morpholinedithiocarbamato)nickel(ll) have beesigned the general formulae NYCBIC,HgO),L] whereas the
1:2 adducts have been assigned the formulae }iNS,HsO),L,] (Table 1)

MAGNETIC MEASUREMENTS:

The magnetic moments of all the complexes were aredsat room temperature and presentedable 2). The

1:1 adducts of bis(morpholinedithiocarbamato)nifiKeWith nitrogen donors exhibit the magnetic marharound
zero reflecting that these adducts are diamagnantianay be having five coordinate square pyransttattures as
observed in many low spin square pyramidal com@e{eNickel(ll). While the magnetic moment values 1.:2
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adducts come in the range of 2.99-3.26. Thus thdsects are paramagnetic having two unpaired elextand
may be assigned 6-coordinated octahedral structure.

INFRARED SPECTRA

The infrared spectra of 1:1 and 1:2 adducts ofibispholinedithiocarbamato)nickel(ll) with primarpésecondary
amines prepared in the present work were recordie) KBr pellets in the range 4000-400 ¢nThe IR bands of
the free dithiocarbamate ligands on coordinatiottnwickel(ll) show a shift towards higher wave nwerd In these
complexes a strong band observed in the region-1882 cm® is attributed tax(C—N) stretching vibration which
lies intermediate betwearfC—N) andv(C=N) indicating a partial double bond character & @&—N bond"*?% It
shows a positive shift of 35-40 ¢hin comparison to the corresponding band in the figands. A single band of
strong intensity was observed in the range 1026-101* which may be due to(CSS) vibration. There is a
positive shift of 10-35 ci in comparison to the corresponding band in the figands which indicates that the
dithiocarbamate ligand coordinates with metal tgftosulfur atoms. A single absorption in the ran26:1011
cm™ is indicative of bidentate nature of the dithidmmate ligand which is due to equivalent C—S shirtp
vibration$***4 A band of medium to strong intensity, observedha region 420-417 cth may be assigned to
v(Ni—S) stretching mod& 2% (Table 3)

ELECTRONIC SPECTRA

The electronic spectra of 1:1 and 1:2 adducts @dimbiphdtc) were recorded in chloroform. 1:1 adducts show a
broad slightly asymmetric band appearing in theyea®4382-24995 cth This transition of very high intensity can
be assigned t&A;—'E (v,) transition. The shoulder around 17000 tan be assigned to spin allowed orbitally
forbidden transitioni) i.e., "A;—'B; (d?>—d%,%).?®! The appearance of strong, asymmetric absorptionl lo&n
very high intensity suggests that square pyrangdametry can be preferred over trigonal bipyramigedmetry for
these adducts. In addition absorption bands obdervéhe region 33000-41000 chran be assigned to-ML
charge transfer transitioff8The electronic spectra of 1:2 adducts of Ni(morppdbn the other hand show three
broad absorption bands, v, andvs. The bandv, appears in the range 11247-11323 tmnd is assigned to
*A,(F)—>To((F) transition. The second band is observed in the range 17244-17924"camd is attributed to
%A,q—°T14(F) transition. The third bandg, seen around 26992-28675 Croorresponds toA,(F)—>T,g transition.
The appearance of these three broad bands alohghdulders show that the adducts formed have tishsrted
octahedral geometry around Ni(ll) metal ion. In i&idd to these low intensity bands,-M. charge transfer
transitions are also observed as intense bande 880600 crit®3% The electronic spectra of 1:1 and 1:2 adducts
of Ni(morphdtc) with substituted pyridine are shown(ifable 3)

Table 1:- Analytical data of 1:1 and 1:2 adducts of bis(morphlinedithiocarbamato)nickel(ll) with substituted pyridines

S.No. Name of the adducts Formula C %aﬁe Folldlnd S C %aga(CaIc'l\Jllated) S
1. gf‘e(?]glrgyr?c';i%‘z‘)’mlfgf(‘[gamato) Ni(S,CNCHgO)(CHoN) | 40.64| 4.09| 7558 251%2 4165 510 857 2613
2, gfe(?]glrg;‘i’c';i?g;m‘cilfecl‘"’(‘lrlt)’amato) Ni(S,CNGHgOW(C:HoN) | 40.64 | 4.09| 755§ 2512 41.65 510 857 26,13
3. afé?;‘;/lrg;‘i’gi?}i‘;gihcilfgl‘"’(‘lrlt)’amato) Ni(S,CNGHgO)(CHoN) | 40.64 | 4.09| 756 2512 41.65 510 857 26,13
4 gi&Yrgf’crgmg'ii::)‘:]iitggf(ﬁ‘lr)bamato) Ni(S:CNCiHgO)(CsHuN) | 41.87 | 4.35| 7.37 2440 4288 536 883 25041
5. gfgﬂg{ggﬁc’;i%‘z‘)’:fihcilfgf(‘[f)’amato)bi5 Ni(S:CNCiHsO)(CHsN), | 47.25| 4.68| 837 2044 4826 569 988 2145
6. gfémi’llrg’;?gi?}‘;‘)“rﬂlilfgf(‘”)’amato)bi5 Ni(S,CNCHgOW(C:HsN), | 47.25| 4.68] 837 2044 4826 569 938 21|45
7. a?é{?]glrs;?c';;‘Zc)’:ﬂlilfgf(‘[gamato)bi5 Ni(S,CNCHgOR(CHoN), | 47.25| 4.68| 837 2044 4826 569 958 2145
8. gi&fgf’crgmg'ir:)‘liit:gf(‘ﬁr)bamato)bi5 Ni(S;CNGHgO)(CsH1N), | 48.93| 5.07| 7.9 1948 4994 6.08 8D6 20/49
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Table 2:- Molar conductance and magnetic data of 2:adducts of bis(morpholinedithiocarbamato)nickel(l) with substituted pyridines

MOL. MAGNETIC DATA
S. No NAME OF THE ADDUCT CONDUCTANCE Heft TEMP.
(Ohm™ mol* cn?) (B.M) (K)
1 Bis(morpholinedithiocarbamai (2-ethylpyridine)nickel(ll 25 Diamagneti 30C
2 Bis(morpholinedithiocarbamato’-ethylpyridine)nickel(ll 17 Diamagneti 30C
3 Bis(morpholinedithiocarbamato)(4-ethylpyridine) red!) 16 Diamagnetic 300
4 Bis(morpholinedithiocarbamato)(2,4,6-collidine)nédil) 16 Diamagnetic 300
5 Bis(morpholinedithiocarbamato)bis(2-ethylpyridiniglel(11) 24 3.26 300
6 Bis(morpholinedithiocarbamato)bis(3-ethylpyridinielkel(11) 16 3.00 300
7 Bis(morpholinedithiocarbamato)bis-ethylpyridine)nickel(ll 22 2.9¢ 30C
8. Bis(morpholinedithiocarbamato)bisethylpyridine)nickel(Il 26 3.1: 30C

Table3:-Important IR bands and electronic spectraldata of 1:1 and 1:2 of adducts of Bis(morpholineditiocarbamato)nickel(ll) with
substituted pyridines

Electron;ﬁ (s:?ne_{:tral data Vibrational spectral data in cm™
S.No. Name of the adduct
v v v v

V1 Y2 Y& | (N-H) | (C-N) | (CcSS) | (Ni-S)
1 Bis(morpholinedithiocarbamato-ethylpyridine)nickel(ll 168¢7 | 2438: - 3329 1512 1022 418
2 Bis(morpholinedithiocarbamato)(3-ethylpyridine)redt!) 16731 | 24884 - 3269 1496 1013 42(
3 Bis(morpholinedithiocarbamato)(4-ethylpyridine)réd#!) 16828 | 24867 - 3250 1498 1014 419
4 Bis(morpholinedithiocarbamato)(2,4,6-collidine) ntl) 16800 | 24995 - 3246 1496 1026 418
5 Bis(morpholinedithiocarbamato)bis(2-ethylpyridinielel(Il) 11244 | 17645| 28675 3311 1498 1014 417
6 Bis(morpholinedithiocarbamato)bis(3-ethylpyridinejel(11) 11248 | 17924 27325 3307 1498 101p 420D
7. Bis(morpholinedithiocarbamato)bis(4-ethylpyridinejel(1l) 11247 | 17847 26992 3335 149y 1018 418
8. Bis(morpholinedithiocarbamato)bis(4-ethylpyridinielel(ll) 11323 | 17244 | 2700Q 3345 1488 101 41p

THERMOGRAVIMETRIC ANALYSIS
The adducts were subjected to TG analysis from 26°TD00°C in nitrogen atmosphere and the resfiltiseonovel
investigated adducts is as given below. The T&ewf the adduct show a continuous weight loss astiable
sulfide, NiS, is formed as an end product. An atitveight loss of 35.14% is observed at around G5fie to the
loss of two ethylpyridine molecules (calculated gigiloss = 35.86%). Then a continuous weight |ds8307% is
observed, which may be due to the loss eHgN;S;0, moiety (calculated weight loss = 84.80%), till tatde

sulfide
100.0

0.0
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-100.0

-150.0

NiS is formed(Figurel).
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Figurel: TGA-DTA curve of bis(morpholinedithiocarbamato)bis(4-ethylpyridine)nickel(ll)
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Biological studies

The antifungal activity of the adducts was testgdPwisoned food techniqueagainst the pathogenic fungus
Sclerotium rolfsii The linear growth of the fungus in controlled menwas recorded at different concentration of
the adducts. The growth inhibition of Sclerotiuntfgido over control was calculate@able 4). It is found that on
increasing the concentration of the adducts,themyotliameter of the fungus decreases and henceréntibition
increase@-igure 2). The growth inhibition of Fungus over control wasculated as:

% inhibition (1) = C-T/Cx100

Where | = percent inhibition,C = mean growth ofdus(in mm) in control and T = mean growth of fungimsmm)
in treatment.

Table 4:-Invitro evaluation against Sclerotium Rolfsii, Mean Colony Diameter =79.5 mm

concentration, Colony diameter, | % inhibition (1)
S.No. Name of the adduct ppm mm = [(C-T)/C]x100

50 60.7 21.

1 Bis(morpholinedithiocarbamato) (2-ethylpyridine Jxed(I1) ig(c) 247'8 32233
200 1.6 99.2

50 37.6 24.8

. L . . 100 18.6 81.4
2 Bis(morpholinedithiocarbamato)bis(2,4,6-collidinig)el(11) 150 9¢ 93¢
200 3 98.5

(b)

Figure 3:- Antifungal activity of the adducts
(a) Bis(morpholinedithiocarbamato)(2-ethylpyridine)rédf!)
(b) Bis(morpholinedithiocarbamato)bis(2,4,6-collidinielel(Il)

CONCLUSION

On the basis of above studies it is found thatahd 1:2 adducts of bis(morpholinedithiocarbamatiel(Il) are

diamagnetic and paramagnetic in nature having sgpgramidal and distorted octahedral geometry icisdy.
The complexes also show considerable antifungaligct
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