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ABSTRACT

A new approach for synthesis of N-hydroxy-2, 6-lfshydroxyphenyl)-3 isopropyl piperdin-4-one-
thiosemicarbazone has been developed from the Gitagadry. A key step to access the characterizatiothe
synthesized compound was achieved, by the elenaeatyisis IR'H NMR and*C NMR and Raman spectral data.
This Graph theory has developed a great targehtdrest for synthetic organic chemistry becausisogtructural
simplicity, efficient methods and convenient roats still being sought after. This strategy invaiviie in situ
classification of Graph theory and further it hasem discussed mathematically in terms of p — \etand g —
cligues. In order to illustrate the efficiency ofiromethod, we are interested in extending this oultogy to
privileged structures of Graph theory. The goodcfional group compatibility renders the synthesizednpound
into four sub groups. Each subset of a group hasnbeefined, such as dialkyl by complete Tripar@eaph,
thiosemicarbazone by Complete Bipartite Graph, Nrbyy ring and halo aromatic compounds are représerpy
Complete Split Graph analysis. This work has besen up with an idea of a complete picturizationttod
compound by combining all the subgroups togetheritalso been schematically represented.

Keywords: Thiosemicarbazone, Complete Tripartite Graph, CetepBipartite Graph and Complete Split Graph,
NMR, IR.

INTRODUCTION

A graph labeling is an assignment of integers &ph- vertices or e — edges or both edges to negtai cliques’
representations. An extensive survey on graphilapelan be found in Gallian [1-9Graph labeling is one of the
potential research areas due to its diversifiedliegtons in analytical conditions. Recently themse a fast
development in graph labeling problem which app&agraph theory. This work has been carried outasonly
due to its mathematical importance but also duétstowvide range of applications arising from the rofery
dictionary. Further an enomorous body of literatuas grown around the subject of Radar astronorfy, fiudies
and commercial design. This journal has given hiotHamilies of graphs with different attractivemes such as
dialkyl by complete Tripartite Graph, thiosemicazbae by Complete Bipartite Graph and N-hydroxy rang
hydroxy aromatic compounds which are represente@dayplete Split Graph analysis. All graphs consideare
finite, simple, and undirected and further it hésegrovided a useful survey to know about the manre graph
labeling methods in chemistry dictionary.
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EXPERIMENTAL SECTION

All the reagents and solvents purchased were reéggade and were used without further purificatidBempletion
of reactions was monitored by TLC on silica geltedaaluminium sheet (Type 60 GF254, Merck). NoHed
Balliah [2-11] have synthesized several substit@e@-diaryl-4 —one compound. The melting pointseneeasured
in open capillaries and are uncorrected. FT-IR spewere recorded on an AVATAR-300 FT-IR spectraenet
(Thermo Nicolet) using KBr (pellet form). The spedifeatures are reported in wave number (cntHINMR and
¥C-NMR were recorded on Bruker 400 MHz and 100MHecspmeter’H-NMR and**C-NMR chemical shifts
values are reported in parts per million (ppm) fréatramethylsilane (TMS) with solvent resonancéhasintegral
standard (CDCI3). Peak multiplicities are desigddig: s-singlet, bs-broad singlet, d-doublet, ddfile doublet, t-
triplet, g-quartet, and m-multiplet in Hz.

II.1.Preparation of N-hydroxy-2, 6-bis (p-hydroxyphenyl)-3 isopropyl! piperdin-4-one:

The respective piperdone [1] and m-chloro per bienaoid (1:1) were mixed in 20 ml chloroform at 0°Che
mixture was extracted and washed with 10 % Sodiigarbonate solution. The chloroform layer was dneth

anhydrous sodium sulphate and evaporated. The atefdasolid was subjected to Column chromatograpine
column was packed with silica gel (100-200 meshhénane. The eluting solvents are benzene, andeherzet
ether (40:60) (8:2). The compound was found todpasated in benzene pet ether (8:2) and it istedlis table 1.

TABLE 1: Physical data of N-hydroxy-2, 6—bis (p-hydoxyphenyl)-3 isopropyl piperdin-4-one

Molecular Formula | Molecular Weight | Melting Point | Yield
C1H2:NO; 304 176 82

I1.2. Preparation of N-hydroxy-2, 6-bis (p-hydroxyphenyl)-3 isopropyl piperdin-4-one-thiosemicarbazone

A mixture of N-hydroxypipierdin-4-one (1gm, 0.002a@» thio hydrochloride (0.316, 0.0027mol), and ismal
acetate (0.75 gm) were dissolved in ethanol (40ant} refluxed for two hours on a steam bath aralecb.The
separated solid was filtered and washed with waerrecrystalised from ethanol. The physical dafd-bydroxy-
2, 6-bis (p-hydroxyphenyl)-3 isopropyl piperdin-Aesthiosemicarbazone is indicated in table 2.

TABLE 2: Physical data of N-hydroxy-2, 6—bis (p-hydoxyphenyl)-3 isopropyl piperdin-4-one thiosemicartazone

Molecular Formula | Molecular Weight | Melting Point | Yield

CacH2aN20:S 386 187 88
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[ll. Definition of Complete Tripartite Graph:

In the Complete Tripartite Graph (CTG) with the doleolour as an assembly of main vertex or pareréexe. It
would branch into three similar partitions of sudrtex namely § p;, and g with grey colour representation. Thus
the trisection of branch vertices, s, and g were made conjecture attack of another main vas¢k3-15]. The
study of new graph labeling method has been imgd| by stating that all the main vertex or roettex or parent
vertex and corresponding sub vertex can be arrangeéde dual concept of cliques’ representationC3iG of
variable position as CTG (1,3,1). CTG follows theeaal kind of colour notations and representatirith
particular set of rules.

Rule 1: A graph can be CTG, if it is branched itiieee desired sub vertex.

Rule 2: If a root vertex or a main vertex should be connected to some other sub vertex, thengbenzbly is a
CTG.

Rule 3: If a main vertex is connected to some omeibedded vertex, then assembly is nota CTG.
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Rule 4: The CTG need to be in specified direction.

lll.1.Complete Tripartite Graph representation of dialkyl group:

In the CTG we have two parent vertex or root vedexnain vertex namely represented as primary maitex p
and secondary main vertexwhich holds goods by the same elemental carbdmbiite colour representation. The
primary main vertex of carbon element is being fifienl by the position 1 as;pertex. The path of primary main
vertex is branched into three desired sub vertesiraflar elements. The variable positions of suldesep;, ps, and
p5 holds with same elemental group of Hydrogen atgtin grey color representations are depictedgarg 1.Thus
we introduced a new concept of convergence of Ceraplripartite Graph, only if we have same elenodéqtarent
vertex. Thus the branched sub vertex of variabkdtiom s, ps, and g are connected or linked to the secondary
main vertex p by mapping concept. Such that the one to many mgp;—ps,ps,ps) and again fp4,ps sub vertexes
mapping into secondary main vertexlyy many to one mapping concept. The order of nmapfor dialkyl groups
of CTG has been represented as CTG (1,3,1). In swehy that there is no linked line between primasstex and
secondary vertex thus dialkyl group representatibl€TG has been introduced and also picturisedraplgcal
labeling method.

Figure 1: Diagrammatic representation of dialkyl group by CTG:

. P3 . Pa . Ps

IV. Definition of Complete Bipartite Graph (CBG):

In the CBG we introduced some basic propertiescaharing of graphs to the p — vertex, by assigrong colour to
each vertex. So those sub vertexes are assigraitfarent colors simply they are denoted by chramatimber of
graph (G). Such a graph is called a Complete Bipa@raph. The g — cliques of a graph G is the maxn humber
of order among the CBG depends upon the strucfaraiula of functional groups of the compound exiate

followed some basic notations and terminologiestfier graph theory. Each vertex and disjoint setsrigeto a
single edge. The middle disjoints will be advantageand represented by darker edge. There is eahahe to one
correspondence between perfect matching of CBGsdBet of vertex — disjoint sets are delineatedduditional

requirements, such that for the study of propertes be pretense through various color attentiowsrentations.
The main vertex set exists as blue cliques andecémtthe form of darker representations with y&lidiques [14,
16-17]. The upper and lower disjoint sets of clgeet as green and grey color. Here we have pesbenrtd
covered in simplified and undirected method by elation data enlisted in table 2 and color notationtable 3.

TABLE 2: Correlations Data:

Graph Theory Chemistry Dictionary
Graph Structural formula
Vertex Atom
Edge Chemical bond
Tree Acyclic structure
Bipartite graph Alternant structure
Adjacency matrix| Huckel matrix
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TABLE 3: Nomenclature

Symbols Meaning
é Carbon Hydrogen Atom

Nitrogen Atom

Carbon Atom
Oxygen Atom

Hydrogen Atom

Sulphur Atom

Oxygen Hydrogen Atom

IV.1.Representation of thiosemicarbazone by CompletBipartite Graph (CBG):

The parent vertex has been fixed as elemental naahd it is linked to these different disjoint sefsub vertex of
distinguishable elements namely Nitrogen and Sulphioe top and bottom disjoint sets are labeledugh similar
elemental groups and conceptually the center disgats are occupied by Sulphur element as shovigure 2. We
extended their colour notations and correspondigé representations for CBG are done through @ally blue
colour, Nitrogen by green colour, Hydrogen by geejour and finally Sulphur by yellow colour, thegeadepicted
in figure 3. The sub vertex of nitrogen elemenaggin partitioned into two subsets of vertices, BN&the lower
sub vertex of nitrogen element is bifurcated into similar subsets of hydrogen. The vertex andstiievertex are
connected by lines called edge. These edges arecta and it is depicted as chemical bonds. Tigtesbond is
given by thin line edge, and the double bond bgkidi line.

Figure 2: Diagrammatic representation of thiosemicebazone by Complete Bipartite Graph

V. Definition of Complete Split Graph:

The cycle paths of every vertex are joined togettigr various - g cliques. Among the main vertexngoof them
were suspended in the path of sub vertex of variglolsition 2, 4 and 6 respectively. A close loolgatphical
representation of these graphs showed that amenknitwn main vertex, some of them were suspenddteipath

of the sub verte}6, 15, 17, and 18]. By tradition we shall let twors as Blue (B), Red(R), Grey (GY), Green (G)
for various terminologies used [18-20] .It is wiatlown that the “CSG” is quite easy in some cases.
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V.1. N-hydroxy ring compound and hydroxy aromatic @mpound representation by Complete Split Graph:
We shall argue that with cyclic structure, thereaislassification of vertex in all six positions’he vertex, sub
vertex, embedded vertex and the link or edge aoserhwith proper colors and represented respegtitdving
done so vertex and sub vertex 2,3,4,5,6 holds séthe elemental group, where blue color arguectmbon atom
as the outer ring and Grey color for hydrogen atdnsub vertex position. The first position of ristructure is
indicated by nitrogen atom with green in color maahel significantly it splits into sub vertex andlmdded vertex.
In that case it follows, Red color indication faxygen element of outer envelope, so that it hologdgfor grey
color for hydrogen atom of inner envelope thatridedded vertex. Certainly let's proceed with spdnofevarious
vertices, sub vertex and embedded vertex of argroathpoundsWe wish to extend complete Split Graph to an N-
hydroxy ring compound, with several cases in Wwhiach a strategy will be successful. We have #earnwithin
the vertex of the bottom ring in the position 1jstbranched into desired sub vertex, which furthended to
embedded vertex as shown in figure 3. Consequémtlie is a positive probability that all the vesScare good,
when analysis is successful through elemental eyttucture of CSG [20-23Except for every special cagecan
be improved, by two or more vertex to the cyclimsture, which also binds to the Complete Splipgraule which
gives rise to the hydroxy functional groups in fiaa position.

Figure 3: N-hydroxy ring compound and hydroxy aromaic compound pictorial representation by Complete lit Graph

V.2. Schematic identification of N-hydroxy-2, 6-bis (p-hydroxyphenyl)-3 isopropyl piperdin-4-one-
thiosemicarbazone

The compound synthesized has been induced andbthplex structure of the compound N-hydroxy-2, 6-{pis
hydroxyphenyl)-3 isopropyl piperdine-4-one-thioseatbazone has been represented in the simplifieg lwa
various subsets analysis. The subset are illustiatehe functional group of thiosemicarbazonelkgiaN-hydroxy
ring compound and hydroxy aromatic compound capibiirised in figure 4 through simple workup metHa8&-
16]. Thus the identification of synthesized compabus done by Complete Tripartite Graph, Completpaite
Graph and Complete Split Graph analysis.
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o

Figure 4: Representation of N-hydroxy-2, 6—bis (pjdroxyphenyl)-3 isopropy! piperdin-4-one-thiosemicabazone through connectivity
RESULTS AND DISCUSSION

In the present study N-hydroxy-2, 6-bis (p-hydrdxempyl)-3 isopropyl piperdin-4-one-thiosemicarbazdraeve
prepared and analyzed throud and **C NMR data. In all cases the position H15 — H19 assigned for
respective carbons and observed a quartet methpleriens in the region 3.01 — 3.76 ppm. A multidetween
6.71 — 9.07 ppm is due to the aromatic protond@fhenyl rings. Similarly two signals appear ia tagion of 4.26
— 4.37 ppm due to the hydroxy protons in the passitiopn of the phenyl rings. This is due to thefetiént
orientation of the phenyl rings. The signal analysi °C NMR data for synthesized compounds in the rarfge o
23.60 — 24.79 ppm is assigned to methylene carbea.signals at 152.28 — 153.32 ppm and 156.25 7858 m
are due to C-5 and C-7 Carbons. The absorptiohdrrange of 135.86 — 138.14 ppm is assigned toGas®on
atom and the signal between 164.45 — 167.93 pmhv®usly due to C-9 Carbon [20,24-25]. The absorpin the
range of 132.31 — 134.92 ppm is due to C-4 Carlbbe.chemical shifts in the range of 141.25 — 143@& and
139.34 — 142.57 ppm are due to ipso Carbons gbhieayl rings carbons. The chemical shift valuesvbenh 125.87
— 133.07 ppm are due to aromatic carbons of theyphings. The two signals are obtained at 21.5d 2h59 ppm
for methyl group in the aromatic ring. Similarlydvpeeks appear 55.10 and 55.12 ppm which corresponthe
orientation of phenyl rings. Thus the moleculausture of the synthesized compound is confirmeduph the
theoretical behavior of Density Functional Theotydses and is represented in figure 5 through Ranohata
spectrum.
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Figure 5: Diagrammatic representation of N-hydroxy2, 6-bis (p-hydroxyphenyl)-3 isopropy! piperdine-4ene-thiosemicarbazone from
the Raman spectral data through Density Functional heory

CONCLUSION

We have described in this paper a new methodologysynthesis of “N-hydroxy-2, 6-bis (p-hydroxyph8&ry
isopropyl piperdine-4-one-thiosemicarbazone” frame spectral data. It constructed the key step éndiganic
synthesis and promote chemistry dictionary is eqaiaraph theory. Thus the compound is justifiedgbgphical
labeling method. An efficient analysis of mathemratimodel to chemistry dictionary is carried overai simple,
effective and undirected way. This graph theoryhmdblogy has many advantages over conventional adetiat
includes high vyield, simple workup, short analysime, no cross view analysis, no expensive Column
Chromatography and finally quick compound idengifion analysis is done through picturised way. phesent
method is practically convenient, economic and mmhental friendly process for the synthesis of
thiosemicarbazone derivatives.
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