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ABSTRACT

In this work N-hydroxy-3,5— dimethyl-2,6—dipheny$din-4-one—semicarbazone has been synthesizkit has
been characterized on the basis of elemental aisalg 'H NMR, *C NMR and Raman spectral data. Several
complex compounds can be easily picturized witth#ip of graph theory, which can be recorded thtosgnple,
finite, connected and undirected graph. The comgomhich has been synthesized can be split intogabrgroups
.Each subset has been defined, such as semicamb&ofomplete Bipartite Graph, alkyl by Tree Graptd N-
hydroxy ring and phenyl compound by Complete S@iiaph. This representation has been discussed
mathematically in terms of p — vertices and q guais. A complete picturization of the compounddglining all

the sub groups together has also been schematicalhp-graphed.
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INTRODUCTION

The Complete Split Graph, Complete Bipartite Grapd Tree Graph have been of great interest in tetades
due to their complex properties and analytical @pgibns. The systematic perusals of earlier litemreveal that
there are infinite variegated studies on spectnalyasis of substituted semicarbazone and relatif@ly reports on
DFT concepts. A thorough literature survey revehbt there is no report on Complete Split Graphm@lete

Bipartite graph and Tree Graph of substituted sarb&zone [1-9]. We have provided standard termgpoland

notation and other information which are necesgsarythe present investigation. We have followed $&rand
Yellen [10] methods for the mathematical illustoatiand chemical modeling of substituted semicanbazaeith

their notations. The present study shows new enmient friendly method and gives a complete desoripf the

molecular geometry through the vertices — p anguels - g of Complete Split Graph, Complete Bipar@raph,
Tree Graph methods.

EXPERIMENTAL SECTION
All chemicals employed were of analytical gradee Tompletion of reactions and purity of productsemehecked
by silica gel Thin layer chromatography (TLC). Mt points were determined by open capillary methdaller

and Balliah[1] have synthesized several substit@t@ediaryl-4 —one. The absorbed Melting pointsiarexcellent
agreement with those of reported ones. The FTIR neaesrded on a Perkin Elmer IR with KBr pellets.eTRT
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Raman spectrum was obtained on a Bruker RFS 188fsiment’H NMR spectra were recorded on variant Hg —
Spectrophotometer at 36Q h CDCk using TMS as internal standard.

[I.1.Preparation of N-hydroxy-3, 5— dimethyl-2, 6—dphenylpiperdine-4-one:

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

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 todparated in benzene pet ether (8:2).

II.2.Preparation of N-Hydroxy-3, 5— dimethyl-2, 6—dphenylpiperdin-4-one—semicarbazone:

A mixture of N-hydroxypipierdin-4-one (1gm, 0.002@y semicarbazide hydrochloride (0.316, 0.0027maf)d
sodium acetate (0.75 gm) were dissolved in ethgdml) and refluxed for two hours on a steam lzatti cooled
.The separated solid was filtered and washed witemwand recrystallised from ethanol. The physitzh of N-
hydroxy-3,5— dimethyl-2,6—diphenylpiperdin-4-onerfi@arbazone is indicated in table 1.

TABLE 1: PHYSICAL DATA OF THE COMPOUND:

MOLECULAR FORMULA |MOLECULAR WEIGHT _ MIELTING POINT Yl ELD %
CocH2aN4O; 408 172 75

lll. REACTION SCHEME:

H O H
1|

N—MN—C—N—H

NH,CONHNHHC

—_—
EtDH Heat

IV. DEFINITION OF COMPLETE BIPARTITE GRAPH:

The complete bipartite graph (CBG) with vertex(sgtcan be partitioned into cliques (q) with thdifferent parties
of disjoint sets. Each Vertex and disjoint setobglto single edge. The middle disjoints will bevattageous and
represented by darker edge. There is a naturatcoare correspondence between perfect matchind3&. 0 hese

set of vertex — disjoint sets are delineated byitewdl requirements, such that for the study adgarties can be
pretense through various color attentions and oot The main vertex set exists as blue cliquescamter in the
form of darker representations with red cliques][TThe upper and lower disjoint sets of cliques @atgreen and
grey color. Here we have presented and covereiiplified and undirected method by correlation datdisted in

table 2 and color notations in table 3.

TABLE 2: CORRELATIONS DATA

GRAPH THEORY

CHEMISTRY DICTIONARY

Graph Structural formula
Vertex Atom

Edge Chemical bond
Degree of vertex Valency of atom
Tree Acyclic structure

Bipartite graph

Alternant structure

Perfect matching

Kekule structure

Adjacency matrix

Huckel matrix

Characteristic polynomial

Secular polynomial
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TABLE 3: NOMENCLATURE

SYMBOLS MEANING

o Carbon Hydrogsn Atom

Mitrogsn Atom

Hydrogen Atom

Oxvesn Atom

Carbon Atom

o

Orygen Hydrogen Atom

IV.1.REPRESENTATION OF SEMICARBAZONE BY COMPLETE Bl PARTITE GRAPH:

The carbon has been fixed as main vertex and ébisected to these different parties of disjoirtt sartex of
variable elements namely nitrogen and oxygen. Tiygeu and lower disjoints are satisfied only througgme
elemental groups. The middle disjoint set is ocedpdy oxygen element in figure 1. We have seledistinct
colors to icon their elements and edges. Nitrogelayi-figured by green color, oxygen by red colod &arbon by
blue color, finally hydrogen by grey color are icalied in figure 1. The sub vertex of nitrogen eletris again
partitioned into two subsets of vertices, (N&H)e tlower sub vertex of nitrogen element is bifurdateto two
similar subsets of hydrogen. The vertex and the\&rbex are connected by lines called edge. Thdgeseare
connected and it is depicted as chemical bonds.sirtgge bond is given by thin line edge, and thelde bond by
thicker line.
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Figure 1: Diagrammatic Representation of Semicarbzone by Complete Bipartite Graph

V. DEFINITION OF TREE GRAPH:

A Tree Graph (TG) is a set of vertex which is highted or represented with a blue color as an dsseof main
vertex. The branches of main vertex or the rootexeis split into three or four sub vertex whichpdads upon the
graph rules and the color representation by gréyr €0'2* The special kind of color TG follows a particutat of
rules.

Rulel: A graph can be tree, if it is connected.

Rule 2 Each of the route vertexes is connected withlatld at least one of the other sub vertex.

Rule 3 If a main vertex is not connected to some otlegtex, then the assembly is not a tree graph.

Rule 4 The tree graph need not be in a specific diractio most cases, the height of the tree is defmedhe
number of vertices.

V.1.1 TREE GRAPH REPRESENTATION OF ALKANE OR ALKYL GROUP:

The main vertex of tree graph is the elemental@anbith blue color representations and it will go®/longhand
solutions for the determinations. Then it wouldrimfainto three sub vertexes with grey color elemasthydrogen
atoms. It is clear that a reliable identificaticthinique is needed to formulate structural cheynistodel into

mathematical models is ground planned in figure 2.
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Figure 2: Pictorial representation of Alkane or Alkyl group through Tree Graph

VI. DEFINITION FOR COMPLETE SPLIT GRAPH:

The complete Split Graph (CSG) can be undirectetlisuobtained by joining every vertex (v) with v@rs cliques
(q). A close look at graphical representation asth graphs showed that among the known main vesteme of
them were suspended in the path of the sub vig1eds, 17, and 18]. By tradition we shall let twors as Blue(B),
Red(R), Grey(GY), Green(G) for various terminolagged. It is well known that the “CSG” is quite easysome
cases.

VI.1. N-hydroxy ring compound and aromatic compoundrepresentation by Complete Split Graph:

We shall argue that with cyclic structure, thera islassification of vertex in all six position§he vertex and sub
vertex, embedded vertex and the link or edge aoserhwith proper colors and represented respegtittdving
done so vertex and sub vertex 2,3,4,5,6 holds séthe elemental group, where blue color argueckmbon 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 Aromatic compound, with several cases witich such a strategy will be successful. We haenghat
within the vertex of the bottom ring in the positid is branched into desired sub vertex, whichhirrtbonded to
embedded vertex as shown in figure 3. Consequémtlie is a positive probability that all the veescare good,
when analysis is successful through elemental cstliucture of CSGExcept for every special casé,can be
improved, by two or more vertex to the cyclic stume, which also binds to the Complete Split gragé.

©
N
© o

I I | |
0.9 0. 0/°

Figure 3: N-hydroxy aromatic compound and aromaticcompound pictorial representation by Complete SplitGraph

VII. Schematic identification of N-hydroxy-3, 5—dimethyl-2, 6—diphenyl piperdin -4-one—semicarbazone:
The functional group of semicarbazone, alkyl, arbenaN-hydroxy aromatic compounds has mentionediezan
this work, has been represented by Complete Bipagtiaph, Tree Graph, Complete Split Graph respalgti The
compound N-hydroxy-3, 5—-dimethyl-2, 6—diphenyl pgiee-4-one—semicarbazone can be picturized indigu
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Figure 4: Representation of N-hydroxy-3,5—-dimethyl2,6—diphenylpiperdin-4-one—semicarbazone through ecmectivity
RESULTS AND DISCUSSION

The molecular structure of the N-Hydroxy-3, 5—dimgt2,6—diphenylpiperdin-4-one—semicarbazone idiooed
throughthe theoretical behavior of Density Functional Tiyestudies and is represented in figure 5 throughm&n
data spectrurfd,10] The spectral measurements of the compounds halod fpr both structural and functional
groups confirmations. ThHEC NMR chemical shift value appears for C5 at 42p&. The absorptions at 58.03
ppm are due to C6. The signal between 133-134 gpohué to ipso carbons. The aromatic carbon rimgpears in
the range of 125.65 -126.96 ppm. The C=0 carboreaspat 162.21 ppm. THel NMR shift the values for the
compound N-hydroxy-3, 5-dimethyl-2, 6-diarylpiperdi-one—semicarbazone are assigned as follows. The
absorption in the range of 2.13 -2.19 ppm corredpdn H5 proton. The H3 appears in the region #544.18
ppm. The absorption in the region of 4.24 — 4.2 e due to proton. The NJHCONH and NH proton in the ring
appear at 9.52, 6.25 and 2.04 ppm respectively sigral between 3.41 -3.43 ppm is due H5. The plattappears
in the range of 6.47 — 8.23 ppm are due to aronpatitons.

H36

H35

H34

Figure5:Representationof N-hydroxy-3,5—dimethyl-2 6diarylpiperdin-4-one—semicarbazone through Densityunctional Theory
CONCLUSION

The compound synthesized has been confirmed wétehtal analysis IRH NMR, **C NMR and Raman spectral
data. Graph Theory has been induced and the consplesture of the compound N-hydroxy-3,5—-dimethy—=2
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diarylpiperdin -4-one—Semicarbazone has been repted in the simplified way. By such characterimatit has
been proved that the graph theory is equal to cteyndlictionary. In our case the subsets are ithtistl by CBG,
TG, and CSG. An easy, quick and feasible mode ohpmund identification through graph theory with
distinguishable colors and line pattern for eacmgound and bonds has been illustrated.
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