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ABSTRACT

Thesynthesisof5,5‘-(ethane-1,2-diylbis(azaneylylidene))bis(3-undecyl-1,5-dihydro-4H-1,2,4-
triazol-4-amine)anditsCo(II)complexwascarriedout,andtheirstructuralspectroscopicproperties
weredetermined.Themodeofbondingforthecomplexeswasaccomplishedbasedontheelemental
analysis,IR,UV-Vis,andNMRspectroscopy.Electronicstructuresandspectroscopicpropertiesof
thetitlecompoundwereinvestigatedfromthecalculativepointofview.DFT/B3LYPoptimization
wasperformedbasedonthe6–31++G(d,p)basisset.Inaddition,thevibrationalfrequencyanalysis
wasperformedwiththeoptimizedgeometryatthesameleveloftheory.
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INTRodUCTIoN

Overthelastfewyears,theexpansionofnewstructuresofazocompoundshasattractedgreatattention
inthescientificcommunityworkingonthistopic(Al-Hamdanietal.,2010).Azocompoundsare
derived fromheterocyclicdiazocomponents; they formcoloredcomplexes involvingmetal ions
(KirkanandGup,2008).Thesecompoundsareimportantforindustryandbiologicalsystems(Phatok
etal.,2009).On theotherhand,metalchelateshavealsoattractedmajor interestandhavebeen
extensivelyinvestigatedfortheirremarkableelectronicandgeometricalcharacteristicsinconnection
withtheirapplicationsinvariousfields(Kupradinunetal.,2008).Theseazocompoundscontain
(-acidic)azoimine(-N=N-C-N),andarequiteinterestingduetotheirgreatstability;theyarevery
easytopurifyandpresentdistinguishablecolors.Thesecompoundsshowwavelengthdisplacements
thatareconsistentwithmetaliontransitions(Mehdietal.,2005;Al-adelyetal.,2010).Thechelate
complexesinvolvingfive-memberedorsix-memberedchelateringsarethemoststablecomplexes
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(Weaveretal.,1982).Moreover,somedrugsincludingthesecomplexesdiscouragethegrowthofa
numberofgerms(Sharmaetal.,2008;Majed,etal.,2008).Inaddition,thesecompoundscanalsobe
usedasanalyticalreagents(Dmitrienkoetal.,2005;Mirkhanietal.,2009;BakhshandRufchahi,2009)
forsolventextractionforthepurposeofdeterminingsomemetalions.Theazocyclazolecompound
playsanimportantroleinspectralfielddeterminationtoidentifytheamountofsomeelements,and
particularlytransitionmetal ions; thiscompoundpresentshighsensitivityandselectivity(Gavali
andHankarep,2007).Inthisresearch,itwaspossibletoprepareanewligandwithitscomplex[Co
(II)],whiletakingintoaccountitsspectralconfigurationinordertoobtainoptimalpropertiesrelated
toconcentrationandpHvalues;themetaltoligandratioforthepurposeofpreparingthecomplex
wasalsoidentified.

EXPERIMENTAL

Materials and Reagents
Allreactionsweremonitoredbythinlayerchromatography(TLC)usingsilicagelF254supplied
byMERCK,andamixtureofdifferentpolarandnonpolarsolventsinvaryingproportions.Several
spotswereobservedusingiodineasavisualizingagent.

All melting points were determined in open capillary tubes on a BÜCHI 540 melting
pointapparatus.

Theinfraredspectraofreactantsandproductswererecordedbypotassiumbromidediscson
aShimadzuFTIR-8300FourierTransforminfraredspectrophotometerintherangeextendingfrom
4000to400cm-1.

The spectra of 1H and 13C NMR were measured in Chloroform-d (CDCl3) on a Bruker
AM300MHZSpectrometerattheUniversityofOran(Algeria),relativetotheinternalstandard
tetramethylsilane(TMS).Thechemicalshiftvalueswereexpressedinpartspermillion(δ,ppm).
TheUltravioletspectraofreactantsandproductswereidentifiedbytheOptizenspectrophotometer.

Preparation of Ethyl Laurate B
Thisesterwaspreparedaccordingtothestandardprocedurereportedintheliterature(Becke,1993).
Lauricacid(5g,0.025mol)wasdissolvedinethanol(200mL)with5mLofconcentratedsulfuric
acid.Theresultingmixturewasrefluxedat80°Cinanoilbathfor6to7hours.Theprogressof
thereactionwasmonitoredbythinlayerchromatography(TLC).Theexcessacidwasneutralized
withsodiumbicarbonatethenthesolventwasevaporated;thefinalproductwascollected.Theyield
forcompoundBwas81.55%,andtheresultingproductwasinliquidformwithRf=0.65(CHCl3/
CH3OH=8/2);IR(KBr,υcm-1):1739.7(C=O),1016.4(C-O-C).1H-NMR(δppm):0.903(3H,-O-
CH2-C(H3)),4.116(2H,-O-C(H2)-CH3),2.292(2H,O=C-C(H2)-CH2-),1.618(2H,O=C-CH2-
C(H2)-),1.257(2H,-CH2-C(H2)-C(H2)-C(H2)-C(H2)-C(H2)-C(H2)-C(H2)-C(H2)-CH3),0.88
(3H,-CH2-CH2-C(H3)).13C-NMR(δppm):14.229(-O-CH2-(C)H3,-CH2-CH2-(C)H3),59.796
(-O-(C)H2-CH3), 174.068 (O=(C)-CH2-), 34.396 (O=C-(C)H2-CH2-), 24.987 (O=C-CH2-(C)
H2-),29.612(-CH2-(C)H2-(C)H2-(C)H2-(C)H2-(C)H2-(C)H2-CH2-CH2-CH3),31.918(CH2-(C)
H2-CH2-CH3),22.695(CH2-CH2-(C)H2-CH3).

Preparation of N’-dodecanoylmethanedihydrazide C
Nalco(1.76g,0.019mol)wasaddedtoasolutionoflauricethylesterB(4.47g,0.019mol)inethanol
(100mL).Themixturewasheatedfor10hoursinanoilbath.Theprogressof thereactionwas
monitoredbyTLCandtheresultingyieldwas81%,withRf=0.75(CHCl3/CH3OH=8/2);IR(KBr,
υcm-1):3483.2(NH-NH2),1737.7(C=O).1H-NMR(δppm):5.026(3H,-N(H)-NH2,-N(H)-N(H)-),
4.135(2H,-NH-N(H2)),2.285(2H,O=C-C(H2)-CH2-),1.253(2H,-CH2-C(H2)-C(H2)-C(H2)-
C(H2)-C(H2)-C(H2)-C(H2)-C(H2)-CH3),1.624(2H,O=C-CH2-C(H2)-),0.854(3H,-CH2-CH2-
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