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ABSTRACT

This &'tw&y, focused on Lnue&'t’cg,dtbng ofaPsme and its schiff bases as Pchen'tw(’, antibictic
ag/en't&, DaP&one is a weee—e&'ta&&&ﬁeoe cm't'o&io‘t’w cf‘mwg/ w&eoe 'ta 'tnedt eelaﬂw&y, Hawwew %e&ewwev
oh 'Ct& &cem'b@@ &a&e& oemwdtwes is e'cm'c'teoe_ Tev'b& &'twoey ct'bmecf 'ta cﬁanaétmige‘tew&e &e%iwcﬁt’we& in
'tenm& a@ 'tew'm P%aPen_tLe& omoe Pa'ten’t‘uae as an‘t‘uﬁta’tbc ag,en_t& A Senies a@ 'ten &cﬂt@@ ﬁa&e& aG
ceaP&ane wene come'ta'tLanctee? OEe&LgneoE anoe &w&(}eétecf To Ln—oeelitem anaﬁg&t&_ Tewsa oeemwdtwe&
wee waﬁwa’teoe acnoss mwettl;ee Pamamétms anewo&ng P%&&Lcac%emicae Pnopem’tbe&
Pemnmaca@méttc &eeuw'wn, 'ta»tcaeag/bcae Pna@iﬁe, omoe Pa’ten’tiae intenactions uu':tem a &Loeag/tcae

'tang,ét. To acevteue'temt& campw‘tdtwna(i métewcfaeog,w& wee empeoy,eoe.

Campw‘tdtwnae &'twoe'w& wene canoewdteoe To waﬁwdte 'tew Po‘ten'tbae a@ 'tew &ce»l;@@ Ga&e& a@ cfalz&ane
as o&wug canoe'wedte&. Tew comlzawno&' eeedtnanic Pnapen’t‘w& omoe neadtwi?tg wee (x&&e&&eoe u,stng
'tew Sl}a%_t(xnvlll &a@twome Pacaage. Den&i?tg Fu,ndtwnae Te»wng/ (DFT) caﬁcwedttan& at 'tew
B3L\9P/ 6-316* (),wee wee empeoy,eoe @a% @witewn ne@tnemen’t D%wg—etaeness wos wotewa'teoe ﬁa&eoe
on LLPLn&@LV& Qwﬁe a@ F'we, we»'b(),e ADMET Pnapm‘tte& cmce 'toxicfty Pna@iﬁe& wenre Pneoe‘oéteoe u,stng
come'taTLonae 'taaﬁ&. MaEecwecm oeocg«'mg &meﬁdt’wn& agatn&'t ‘onwdta&e (PDB ID 19w€) wee
Pm@onmeoe To assess 'tew, camPawnoE&' Po‘ten'tme as an'tt&'udtbc agen’t&. Swmae cfenwdtwe&
exﬁb&fteoe P‘mamt&mg o&wug—etae PnaPenTLe&, otccelitcxaee 'taxicftg Pno@bﬁe& omoe @aua‘maﬁee ﬁmoemg
a@@tnfﬁe& To 'tﬁe 'tang,ét Pno’tetn, &wg,g,e&’tbng ”c%m Pa’ten’tme as Eeaoe camPawnoE& @on @wn‘tﬂm

cfweﬂal;ment

Physicochemical propeities including pastition cocfficient (EogP). total energy. dipole momerit
and  pofaniyability were compited for the compounds. Pharmacokindic puopeitics.
encompassing absorplion (HIA). distuibition (incbuding skin permeability and plasma protein
Binding). matabolism. escrdtion. and touicily. were predicted using the Pre-ADMET cnbine

xiv
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CHAPTER ONE
INTRODUCTION

11 Intwoduction to S.&@m

In thein 60—%@% ﬁcs'tmg, dapsene and the sulfones have been used as both aifibactenial and
cm't'u—tn@eammdtawg agers. DaP&ane fas Been used &wcce&&@wﬁﬁg to Tredl a nange of
ceenmdtaeagtc disondens, most &wcce&&@wﬁﬁg these chanactoniyed ﬁg abnormal neituophil and
ea&LnaPe»Le accumulation, This aiticfe neviews and wPoea'te& the cewmes'tng, P&mmaw&méttcs,

c@tmcae aPPELccCti,an, mecemnt&m a@ aét'wn, aoeum&e e@@eét&, omoe oemug ‘m'tmaét‘wn& a@ cfala,&ane

cmce 'tew &we@ane& in &enmafaeag‘lg (Zem 8< S'tteem, Q,OOD

Subfiones (R-502-R) axe venstibe syithetic uitermediates in organic chemistuy These mofecules.
cortaining a sulfur dioude group (502), are incredibly versdtile and. have found uses in
eergthing from medicines to plastics (pharmacedticals. agrochemicals, and polymens). The
sulfione group can be employed as o temporany modubaton of chemical neadtwity. Therefore a
anicly of diffienent transformations ane feasible with this functional group. Ceading To the
descuiption of sulfones as chemical chameteons (Trast & Chadini, 1984). Subfone groups can
function as adtisdting, clectron-uithdrawing substitucrts in Michacl acceptors on as good

Eeaumg 9%0&%}& Pnaoﬁwcmg a &wﬁ@tndte anioh, o neaétwi?tg 'tem't a@ten Gactﬁftdte& %emauae a@ 'tew
Swe@ane mabéty, a@tm 'tew OEes'mece 't%an&@anmdt’wn (L'bw e"lf' af.. Q016)

Chemists have known for o whife tht sulfones can stabibiye carben-based stuuctures with o
negdtive change (carbanions). This has Been useful in crealing new moecules. Howeven, it's
uncommon for subfones to be neplaced By canbon dtoms in weactions (suffone displacement by
canbon nucleophiles). SwnPanmgﬁy, despite eitensive nescanch on sulfones (fong history of
subfone chemistuy). no one has epoited that these mofecules can e affected By Lewis acids



(&naum @an accep't’mg, eeeétnon Paiﬂb&). Te»L& &_two% nweaes 'tewft ceitain Sweﬁanes ase aétwaeey
ckwfte sensitive o Lewt& ac'wf& Te»'u& new cf'o&caumg, cam&ineoﬁ wite» 'tew anawn &'ta&t&gmg e@@eét
o@ &wegone& on canﬁaman& olwns wP _tew Po&&t&tewg aG _t%an&@anmmg/ o‘mg,ana&wﬁ@ane& Ln_ta a

spectae _tmw o@ maﬁecwﬁe ca(),(),ecf a 1.1—oebPoee_ T%w g'mcfmg, Powe& 'tew way, go‘w Pdten't’uaﬁﬁy new
neactions and aPPeLcdtLon& @on Swe@anes (T‘*ws't 8< Cﬁa&tnt, 1984)

12 Backguound of Study

Mycaﬁacfkuwm fe/,wae is a @a&’tboﬁbaw&, actce—@a&'t, Ln‘tnaceeewean Pdtewg/en. In 1008 'tew‘w wene

appnoumdteeg Q,SOOOO new cases nePan'teoﬁ Pneoﬁomtnan‘tﬁg in Inoeta, Bnagie, and Incfane&tct
(antng'tan efaf., 1010)

Decaoee& otga, EeP‘wsy was wt'boeeslywaoe, &u,'t'temn@& To con_tnoe e@@on’t& new cases ae how etmfteoe

to a small nwm&m a@ couwritnies (ee&& than QO nePaiteoe ovet 1000 new cases in lOll)Tew
woneoe Hwﬁtﬁ Ong,antgdt’wn (wHO) em& neﬁmeoe i:t& gﬁa&ae eelm,o&y, con_t%oe &'tndteg,y, 'ta
Gwn‘tﬁm neoewce 'tew oe'u&eot&e &wnoﬁen. T%w &'tndtegy @acw&e& oh: @Lnoe'ung, a(’,ﬁ cases in a cammwni?ty,
en&uﬁbmg, wmgane w'u'tem eelyfw&y camPEéte& mwetboenwg 'tewnapg (MDT) 'tnedtmentmam'tatntng
exPeitL&e omoe _tnatntng mose Eelywsy, &Pecmew—t&,mcnea&mg Pan‘tbctpa‘t&an a@ eelywsy, Pdt’wn’t& in
'tew'm ocwh coe omoe %eoewc'mg, 'tew, &’tbgma a&&ocbdtecf w'u'tﬁ Eelyfw&g. Tew &'tndteg,y, aims To acemtwe
a 35% neoEwdtLon ﬁy 1015 in 'tew nwm&en o@ new cases w'u'tﬁ uL&L&Ee oeegonmftte& o oetsaﬁbei?tte&
comPaneoeTo QOlO (wm@& Heam On%antgdt‘wn, QOlg)

Fmoe'mg cases eomey omoe Pmautcﬁtng e@@eétwe mwetboe%wg, 'tewnal;g (MDT) Lemain 'tew main way&
to neOEu,ce Eepma&y& &wnoeen_TemL& Tredtment net aney cuwes Pdt‘wn't& &u:t cteso &ewiten& 'tew

Ln@ec‘tbaw& Pmtooe, Pn&tec’t‘mg a'tew%& @nam 9&7&%9 Lngec'teoe.

Lelyfw&g a@ten &'tni,e«e& PeaPee in 'tew'm Pntme wa%&mg, yecm&. UL&L&@@ oeeganmi?tw& a&&acta‘teoe w'fteu

cweuomceoe &'totg,e& na’t aneg/ cause pemg/&toae (),Lm'ftdt'wns &uft aesa eeaoe 'ta &aciae L&ae,dttan Ea‘w
1



Pdt’cen‘t& omoe 'tew'm @amtete&, even a@tm a cune, Tﬁt& can ewwe a oewa&'tdt'mg P&gceweag/tcae
LmPaét and cause &Lgnt@tcan’t economic e»wmoese»LP @an individuwals and the commwnfty, as o

wewee,Tac&eLng, eepno&y, me}w&f a&aw't'tnedtbng, a oe'c&ea&e: Ct s a&aw't emlyowmtng/ Lno&ubcﬁwa@&
ambew& omoe cammwnitbe&_to neace»'tewm w(’,(’, a'ten‘tbae (wan&f Hea(%t% O‘m ani dt‘wn. QOlg)
P gy

13 Leprosy

Cuen though Mywﬁacfmmm leprac. an dficlogical agent of Leprosy. is net highly contagious
and cffective Treatments have existed fou siv decades this age-old discase confinues to plague
humandty. /\’l}coéacfmmm leprac produces a Broad spectum of illness. and the host factons
that negubdte susceplibility to s divense clinical forms ane Cangely unknown. Lewasy is
primanily o discase of the skin and penipheral newous system. Less commonby, The eyes. bone
bymph nodes. nasal structunes, and testes may also be involued (Ny,amago&a et al. 2020,
Robeita ot af, L011). Le[masy, ancieit disease also called Hansens disease, is a chnonic.
proguessive infectious disease caused by the bacterium Mycobactonium Coprac. fn obligate

Ln'tnaceeewean Pana&i?te, anoe a ceo&e needtwe o@'tew Mgco&aétmbwm_tw&mcwea&i,&.

Recert yeans have withessed a significarit advancemeit in the ideitification of genes
associaled with Ceprosy susceptibility. A mullifacted approach has been employed,
encompassing case~cotifuol and family-Based asscciation studies. complemerited By Cange-
scale tinkage and gene expression anabyses. The Citest addition to this arsenal is genome-
wide associdtion studies (GWAS). which has fuither nefined and prioritiyed candiddte genes.
These combined cffeits have shed Cight on crucial inndte and adaptive immune pathuways
implicdted in Ceprosy susceplibility on nesistance. Fuither, weseanchers delue Lecper By
investigating the impact of subtle gendtic vanidlions. primaniby single nuclestide

Poﬁy,mawl;ew&m& (SNP&) wtfte»m 'tew&e ?/lene&. Teue&e vanidtions &emon&'tna&ey Ln@ewence ah



individuals suscepliility To Coprosy on the sevenily of the discase counse. Eﬁwowedtmg the
functional woles of these genes holds significant promise for wevolufionining Cepnosy
preverifion, Tuedtiment studtegies. and ultimdtely. canly diagnosis. Intugwmgﬁg, some of the
genes implicated in Coprosy pathogenesis abse erhibil associdtions with aufoimmune diseases
(75 example the Cuohn's discase, nheumdtoid aithuitis. P&mba&b&) and newrodegencnative
disondens (fon example. Pasbinson’s disease. Aﬁéewtmm's disease). This obsenvdtion suggests
that knowledge gleaned from Ceprosy neseanch. as a model system, could offer invaluable
insights uito the undenbying mechanisms of these comples discases (Carndoso et al. 101D).

Tﬂe emmg,enw a@ cfm,wg, ne&t&'tance in /Vly/cogacfméum fepmae Pne&en‘teoe a @onmtoﬁaaee aﬁitacﬁe'ta

eepnosg, 'tmdtment DaP&ane mana'te»motpy,, LmPeemen'teoE in the 1960& demonstidated the naPLoe
&eeeétwn o@ nesistant mutants &y, 1964 T&Ls 'tnenoe nePedteoe witeu nL@amPLan mano‘tﬁmalzy,, w‘ftev

nesistance documerited by 1976. In nesponse To this challenge and to preventthe establishment
of nesistant populdtions in mubtibacillary beprosy cases. the Wonld Heafth Organiydtion
(WHO) umplemerited mubtidrug therapy (MDT) negimens in 1981 Offosacin. a Bactericidat
Eucroquincbone aritibictic active against Mycobacterium lepuac. has emenged as o patenitial
candiddte for inclusion in novel MDT combinations. However the specter of acquired
Eluonoquinolone nesistance. o well-documerited phenomencn in numerous Bactenial species.
necessitites caution. While neposits of offoracin nesistance eust in Mycobaclenium Tuberculosis
fotbowing mondtherapy for cavitany disease. ne such cases have been documerited to date for
Mycobacterium leprae (Emmanuelle e al. 1397). A 1013 nvestigdtion idertified drug
wsistance mildtions on bigh froquency of offoxacin nesistance patterns of Mycobacterium

Eelwuw @nom Incfm. Tew&e Emo&‘,ng/& uwwe'ue a cancenntng, 'tnenoe a@ emmgmg nesistance nol aney
to e&‘ta&@i,&ewoe MDT meoe'ucdttan& (oecx'}&ane omoe u@amptom) &u,'t qeso To a Pa‘ten’tme waw%e

'tew%cxl;ew_ttc alitwn (agﬁwacm).}t is meoitan't'ta ace«naweeofge 'tew mew‘wn't etmftdt‘wn& o@ 'teu'u&



&'twoeg. Tew stngee—cen'tm oee&'bgn ne&'tnbét& gmnma&gaﬁtedy, omce 'tew cna&&-&eéttonae nct'twm

P?wutoee& a &’tdt’uc view, Po‘ten’t’oaeey, na't cctlitw%i,ng/ 'tew camPEéte OEgnamLc o@ o&mw% nesistance in
—tew &noaoem Pa[}wedtwn (Seema e"lf'aﬁ. ;1013)

11 litreductionto Cunpitatuwﬁ studies

Den&ftg functional theony OFD) s « compiitiilional quartum mechanical modeling méthod
used in physics, chemistuy and materials science to investigate the electionic stuuctune (o
nuclearn stuuctune) (Punctpaﬁﬁg the gnound state) of many-Body systems. in pasiticubar dtoms.
molecules, and the condensed phases. Usmg this theony, the propeities of o many-clection
system can be detenmined &3 using Buncticnals. te. functions of ancthen function. Inthe case of
DFT these are functionals of the spatially dependent ebection density. DFT s among the most

Palg,wean omoe um&cfttﬁe métﬁooﬁ& auatﬁa&ﬁe in canoﬁen&eoe—mdttm P«e»y/&ic&, oamlg.w'tdt'wnae Pﬂg&tc&,
omce cametaTLanae cewmi,&’tng, (Dan&[lf} F wncﬁanaf Tﬂwny. QOlq)

Tew BgLHP (Bec&eg—lg.anamétml,ee— Somg— Pwm) aPPnoaoe» &eeong& '(Ta 'tew 5#59“‘05 (1:,e,, muwf)
a/;/;maumaﬁans @cwu 'tew exoﬁange—oanneedﬁan @wnéttoncte, Te»e aPPnoxtmdﬁon is @amaw&, @ecaw&e
it g‘we& umg gaooe ne&wﬁt& omoe, 'teww@one, is eitwemeﬁg Ponean, B3L3P is a @wnét’wnae 'tem't
an@woﬁe& e)o(xét excemnge omoe GQA conneclions in aoﬁoﬁfﬁan To LDA eEeétnon—eeeétnon anoe
eeeétnon—nwcea enmgy, Tew wei.g?it& og 'tew, Pam’t& wese @Ct To nePﬂwoewce geométng ag a Test suite
a@ &maee moﬁeowee&, A& &wcﬁ wse o@ BgLHP gon caﬁcwﬁafton& wi?te» ewow'wn atoms is
(kwe&'twnaﬁee,sgl,ﬁp/ 6—316 (oe P) oEen&'Ctg gwnétwnae 'tewcmg em& ﬁeen emPEogeoe To caﬁcw@a’te 'tew
geamétng aP'ti,mi,goCtLan anoe enmgw& a@ oEancm— &ntoeg/e—acceliton moEecwewt, &y&'tems, Tew
e@eétnon‘w state o@ 'tew &3/&'tem ?»cts &een caEcwecCteoe oeePeno&ng oh Koola«man'& 'tewo‘wm wnoﬁm 'tew
an&iﬁtae—ueittcae 'tewomy,, Qwan‘twm mecﬁamcae ca@cwedt‘wn& dt'tew B3L3P ‘tewang ewee, 'tagétewn
w»i?te» 'tew 6—316* &a&b& sét, wee eml:»eageoe To a&'tai,n 'tew enmgg,Htgﬁe&‘t OcchLeoe Maﬁecwﬁwu



On&'ﬁtcte (HOMO) Lawen UnacchLeoe Moeecwean O‘mﬁ'ﬁtcte (LUMO) Maeecwean &w‘m%& Pa'ten’tbcu@&

(MEP;) cmoe cewmge o@ oectlwane is comemeOe w'ﬁtew a'tewn oemwcctwe&,

Maeecwewb Doc&tng is a came'tdtLanae meoceoﬁw%e _te»dt aims _ta Pnecftét 'tew @cwa%eoe ouen'tdttan
o@ o etganoe to its macromeleculan _tcmgét (%eceP'ton), when these are &awnoﬁ to cach other To
gomm a &_tctﬁee camPEex,MaeecwEa% oeacamg is w&eoe 'ta Iywoe'cét 'tew &Lno&ng, maofe a@ &maee
moeecw(),e& m’c&m 'tew &Lnoemg, site a@ a P%dte'bn 'ta%g,étCame'tdtLanae cfac@mg, is al;l;eteof to
&'tnwétwne—&a&ece o&uwg, oee&‘bg/n cmoe cah &e w’tbﬁtgeoe To Pneoﬁtét &anoe canﬁonma‘tbon& omoe gnw

enmgte& a@ ﬁtnoetng/ @a‘m &maee moeecu,ee &g,ance& to macnamoﬁecwﬁa% 'tomgét& }t is wLGEeey w&eoe
gon _tew &_twoey a@ ﬁwmoeecwea% intenactions anoe mece»anism& (Sma&ev 8< Sﬂmtﬁa, 1018 Manwe@a
ta.1017).

Tew ac%ang/m ADMET &'tanoe& @a% "aﬁ&anlﬂlan— cft&'tn‘bﬁw-twn— méta&oetsm— exc%ét‘wn—'toucityn

omoe Swmmwmige& an wmay, a@ c%Cthae cohcens _tewft s’aﬁﬁ Lemain a@tm ohe ot mose &Loaét‘we
comPawnOES emue &een LoEen'tL@LeoE. Tew LLPLn&ai nwﬁe o@ g'we wtee &e emPEag/eoe in anoeen to
Lnue&'tbg,dte’tﬁe Po‘ten'tbae o@'tew camPou,noe as a cfnwg.

15 Aun of Stidy

Te»i,& aim o@ 'tew &'twoeg isto mooﬁee ofap&ane, its &ceul@@ aa&e& omoe Lnue&'t‘bgdte'tewm mgca&aétmme

me»i,&‘ﬁtang Pa’ten't‘me,
Tew &Pec‘b@‘w a&%‘eétwe& a@'tew &'twoeg awe To:

1, maoeee oea[;&ane omce its &c&t@@ &a&e&:

Q. P%eoﬁtét eEeét%anLo omoe %eaétwitg Pawamétm& a@ OEOLP&ane cmoe 'Et& &cﬁt@@ &a&e& w&‘mg
DFT:

3, Lnue&'ttg/dte 'tew mgca&aéteua Lnefb&it‘wn Pa’ten’t‘bcte a@ oea[;&ane omoe ‘Ct& oem‘wdtwe w&‘m%
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moeecwEan &ocamg:
Ll. Lnues't’ug,dte’tew oenwge&ene&& o@'tew camPownce w&'mg, ADM&T



CHAPTER TWO
LITERATURE REVIEW AND THEORETICAL BACKGROUND

L1 Schuff Bases

Schibf Bases. named affer thein discovenen Hugo Schiff. constitiite a wel-defined class of
onganic compounds fonmed By the condensation neaction of primany amines with canbonyl
compounds. Characteriged by the presence of an agomdthine group (C=N). these mobecules
possess a nifrogen dfom Bonded To a carbon chain on one side and o vaniable substituent

(a@ten a e»y,oenocwb&on) an'tew a’tﬂm.’rﬂey are @a‘mmeoe via 'tew can&ensa‘tban neaction a@ P%memy

amines with aldehydes on ketones (finst nepoited by Hugo Schiff in 1864). Thein formation is
often facilitted by acids. bases. on hedt. These cvystalline sobids evhibit weak Basicily and
can form insoluble salts with strong acids. Beyond thein nole as uitermedidtes in amine acid
synthesis. schiff Bases hold significart value as bigands fon the credtion of métal compleres
with divense stuctunal haradtenistics. Na’taﬁeg, thein ability to bind thuough multiple

@wnc‘t‘wnae gnawp& (swce» as cwggen owwe nft‘ma?/len) makes them "@eext—oeen'tdte" eiganoes.(aoeg'ta ét
af., Q,OQ,Q, Snwa,o(’/&ya 8< Xow'um, Q,OH)

Fbg, 2] \STmucTuw af \SGﬂLff Base
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Fbg, 2.2 Eecw'ﬁ'on oé Da,/;&one wdﬂ Ccmgon#,g To gtue 50€L££ Ba&e oé Da,/;&one

211 MecRantsm of Schiff Base

Tew oonoﬁen&a’tbon neadtbon %étween Pumang amines anoe oam&onge oomlzownoe& (aﬂoeeewgoee& on
kotones) gw&fs Schiff Bases (imines). This neaction erhibits nwen&t&teitg, aﬁﬁowtng for the

ﬂgo&wegsts a@ Scﬁt@@ &a&e& &ao&'to'tewm constituent &'taittng mdtmme&,

H—A —
H A P 2
i DH_) I
0 | @ II
| "
N

AN ey R
B R/
H . k B Schiff's base

Eg, 23 Mecﬂanésm aé Scﬂbgg Basa F orvmalion



Tew, Gonma’tbon o@ a Sceu@@ ﬁa&e Pnoceeoﬁs’tﬁnawg% a'two—s'teP Seaswence:

L Nuckeophibic Addition: The amine. acting as a nuclecphile. dtfacks the cbectuophilic
carbonyl carbon of the aldehyde/batonc, This uiteraction wesults i the formation of a
Transtent iitevmediate nown as o carbinolamine,

IL  Debydntion (Rite-Ditenmining Step): The carbinclamine undesgoes debydudtion
espelling @ water mobecule To foum the final Schiff Base product, This step. s
considened the naite-detemining step in the overall seadtion, Notably. debydndtion can

ﬁe acceemdteoe &9 ei?tﬂen actcetc on ﬁa&tc cdtaey,&i,&,

212 Catatysis and: Reaction Optimigation:

I Aad Catobysis Midly aadic condiions are preforied for acid-catalypyed
Lebydaction. The acd aids in the nemosal of The hyduosgl guoup from the
canbinobamine, facilibating dts dehydudtion. However. excessively acidic envinonmerits
can Cead to the pratondlion of the amine, Tﬂene&g ofi,mmi,sﬁmg its nwcﬁwpﬁtﬁtciﬁg and
impeding the weactions proguess.

II. Base Cdb'ueg,m The ﬁa&e-cdtaﬁygeof &eﬁgoﬁnaﬂan Bears some nesemblance to the £
ebimindtion mechanism cbserved in albyl halides. Howeven, unbibe €1 elimindtion. it is
net a conceited process. Instead, it Pwm&s 'tfmawg,e» a'twa-s'teP Pa’tﬂwcxy, mweutng an

ahiohic Ln'tmmeoem'te.

113 Eitensive Al;fﬁwdaom of Schuff Bases

Soﬂt@@ &a&e @anmdtban emeeL@Le& a &e%wen‘t‘me Pnace&& Lnuaeu‘mg anEeaP%LELc acfoeiftwn
goee,aweoe &g &eﬁyoﬁ%dﬁon.’rﬂe oeeemgoendtton &'tel; 9aumn& 'tew weaction wdle omoe cah &e
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Ln@@wenceoﬁ &g e'CtewﬂL cw'we o &a&e cdtaﬁg&t&_MaLn’tammg, a &aﬁanceoﬁ neaéti,an enu’manmen't is

cnwcwe _to owatoe camlymam'c&'mg, 'tew am'me'& nwcewlze»bebc cemnaétm, we»i,cem is essan't’uae @an

e@@bcben't Sc(?w@@ &a&e @anmdt’wn.

Schiff Bases. a vensatile cfass of onganic compounds with o well-established nepeifoine of
Biclogical applicalions. have a bong histony of sewving as cheliting ligands in coordindtion
cﬂemestng.NoTaﬁﬁg. complescition with métals often Ceads To o synengistic enhancement of thein
Beneficial Pnopenﬁe&.SoﬂL@@ Bases exhibil o nemankable ability to chelote Transition métal ions
(Saso & Kostova, 2013). This complesction process Ceads To the formdtion of stable
coondindtion compleses. paiticubanly advartageous forn mitals in highen oxidtion stofes.
These compleses offer significant advartages duetethe vensdtility of donon dfoms within the
Schiff base igand. Nitwogen. csygen. and sulfun dtoms can aff pasticipdte in coordindtion

wi:te» 'tew métae ion, emxﬁemg, 'tew @anma’tban o@ eyioeen_tdte, 'tn'ween'tdte, omoe tétna&en'tdte campeew&

wi:te» oewen&e ﬁtno&ng annang,emen‘t&.

A thorough undenstanding of the ligand-metal uiteraction is paramewnt for the design of
highly active compoundis. The influence of specific matals on the biclogical activity of these
compleses. coupled with thein inbierert chemical appeal as mullidentite tigands. bas fucled o
significant sunge in wescanch efforits dedicated to elucidating thein coondindtion behavion,
This heightened viterest has paved the way for the developmerit of novel chematherapedtic
agerits based on Schiff Bases and their matal compleves. signifying a promising new froritier
in aritioudart discovery. The developmenit of metal-denived aritioudarits has become a cuifical
anea of neseanch, duiven by the need to combat free nadicals implicdted in various exiddtive
stuess—nelated disordens. Whike synthitic artiosidarts are widely employed for thein cfficacy
and cost-cffectiveness. a growing focus Cies on exploning novel abterndtives. In this coritei

Scﬂag@ &cx&e métcte campeew& ewwe emmg/ecg as Pdten't Enee %a&tcae &caueng,m&, &ewwca&'mg
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premising Poten'twe as antiovidants.

Tew, @Leﬁoe a@ meo&c'mae cewm'o&_tng e»ct& w'Ctne&&eoe a g%awtng Ln’tme&_t in Scew@@ &a&e—métae ioh
comlyeew& as Pdten’t‘me'tewnapew_ttc agen‘t&, Tew&e camPEew& exeuza'ﬂt Pnomb&mg, ctE(TLu'Cty, agatn&'t a
nange o@ &L&ea&e&, anewcei,ng &cw?teuae and @wngae Ln@eét’wn& Ln@ﬁamma’t’wn, and cancer
(Deﬁ&weaﬂ QOlg Iaecﬁwaww 8< Pétm, 1015) Recen't ne&ecmceu exPEOne& 'tew w’tbﬁbgdt’wn a@ nauee
métae& &Qe &LEuen omce 90&13 in 'tew&e comPeew&, @wm'tew% exPano&ng 'tew'm Pdten'twe 'tewnctPew_th
appetcd&an&. Beg/onoe 'tew @Leeoe a@ meoe‘wtne, Sceu,@@ &a&e& aeso &eman&’tmdte cdtaegtic aétwftg in

vatious neaétion&. anewcf/tng actoe cdtaegst& necf/wétton Pnoce&&e&. omce oxLOEa'tLan neaétbon&,

Teume ane eibensive &ocfg a@ ne&ewmcev oh Sc@w@@ ﬁa&e& cewe'to'tewm:

L Dwesse stuuctivnal feativnes and infovent (lestbiliy,
IL CaPacEty'to form highly stable bi-Tui-, ontetna-dentite cheldte Ligands.
L Applications in vanious scieritific fields. inctuding the idertification. protection. and
detormination of ~aldehydes/ketones: punificdtion of specific compounds: and

Pnooﬁwétbon o@ me(’,u on Sensi:twe moeecwee&

Dwe To tﬁm emaowe &Pedtnwm ag &Laeog,tcae e@@eét& Sceuﬁﬁ ﬁct&e& ae aétiueﬁy, exPE(meoE @an 'tew
cfwe@al;men't a@ oenu,g,& witﬁ lyma’witbe& etae:An'tL&aétentae cmce (xn't'b@wng,ae aétwi:tgl,An'tL—

Ln@ﬁammdtang CM’I/('B anaﬁg,e&tc P«’LOP«G%_CLG&AYI/_CLMG/EG’LLGE CM’I/('B an't‘ucancm Pa‘ten't‘uae

Industuial APP&euilms—-

Soﬁt@@ ga&e& @onm comPeew& witem métae iong, ma&mg 'tewm uaEwa&Ee in @w&f& Etﬁe ma,'tmtae

science anoe Lnoew&'tmme &eéton&:

I. Dya& a.mf ptg.mm‘ts« Sceu@@ &a&e& oan'tnt&wfe utﬁnan't coEon& 'ta vaious ma,'tmtae&

@Lnoﬁtng, use in oeﬂ,e& @om‘te)ZtLEe& patn‘t&, cmoe peaittc&.
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H Cn'.ta,egus« Tewg ac:t as e@@tcben't cct'taeg&_t& in numesouws aﬁ.gantc &y,n‘tew&i,& neaétwn&,
acce@mdt’mg, neaét’wn ndtes omoe Lmlyﬁwu'mg/ P‘*wcess e@@bcwncy,,

HI P«»anm C(’wml.&twga Scew@@ &a&e& senve a8 s’ta&tetgens @an Paﬁgmm&, enemcmcmg 'tew'm

ne&b&'tance'ta &egnacfdtbon omce menoumgftewm auenaee Pen@anmance,

Schuff Base Compleses in Catalysis and Medicinal Chemistuy
Tew nole o@ Sc(?u@@ &a&e camPEexe& in:

L Fanmmg stable wmpems with métal ions.
1L Demon&'tna'tmg, excellenit cd(?a@y,'ttc ac'twﬂtg in various neactions unden emtgﬁ'tempmdtme&
and moistune-tolerant conditions.
11 Ftnoetng aPPeLcdtLans in Bath ewmog,eneaw& and emétmageneou,& ca‘ﬁaﬁg&w as evidenced
@»g'tew numenous wecenl neposifs.
1V, Peagtng a ceritnal nole in coordindtion cewmts'tny, Pan’t‘wwEanec? with métal ions Cike
Co(ID. Cu(ID). and Zn(ID).
U Possessing poteritial as DNA Binding and cleavage ageits wnden physiofogical

cono&:twn& ma&tng‘tﬁem dttnaétwe Eon Ewn‘tﬁm nesaancﬁ as Pa'ten‘tmetﬁenapew‘t&cfaoe&

22 Dapsone

Dap&ane'& ew,i,s'ta‘my/ emeEL@Le&me Ga&cmdtm% Ln'tm[;(iag &étween Pe,omnece &cten’tb@tc Ln%w'umg anoe
@an’twi?taw& oﬁt&ooumg, In 1908 cewm'b&'t& F?wmm anoe w'ﬁttmomn &y/n'te»esbgeoe 'tew meomoﬁ w%t@e
exPEanmg nouee ouga oﬁge&, a'te&'tamen't'ta'tew a@ten wnPneoetéta&e,e nature a@ ﬁa&tc nesawwe», Tew&

Lnt'ttae @anag, ewwwm, was @cm nemaueoe @nam’tﬁe’tﬁmapwﬁc aPPeLcdtLan& oeaP&ane wawﬁoe Edtm
find.

Cancwnnen’t@y, 'tew ECC(Te 1930& wftne&&eoe a &wmg,e in ‘wsewwev on &wﬁ@anamtoﬁe& as Pa’ten’t‘me
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artibactenial ageris. De&l;pfte predating this sunge. dapsones patertial nemained unexploned.
InofePenofen't investigations By Bittle ot al. and Fourneaw ot al in the Cate 1930s Binatly
nevealed o(’/cul;wne's abilify to combal vanious pathogenic badtenia. including these nesponsible
for Ceprosy (Mycobacterium beprac) and tubercubosis (Mycobaclenium Tuberculosis). However,
canly Trials wene hampeed By unacceptable side effects associdled with escessive initial
dosages. This Touteily ovenshadowed the inttial premise. Ceading to dapsenes temponany
abandonment as o viable thenapeitic opticn.

Foitundtely. nescanch on dapsone and nebited sulfones cortinued. The 1340s withessed o
vemankable turnaround as scientists nediscovered dapsones efficacy intredting leprosy. This
success stony undenscones the impoitance of perseverance in duug developmenit. Whdt appeans
ineffective ot finst glance can gield significant nwesuls with fuithen investigation and

olittmtgeoe ofastng &'tndteg,w&.

Dal;&one'& Jounneg 'taoa ano‘tﬁm wnexpeéteoe Turn in 1950 Mts'tae«eneg ﬁeetwmg, oemmd(ItL&
epenlzéttgonmb& To &e Ln@eétiow& Pan’twgwe&e ne&ecmce»m& &menoe'upftaw&(iy, &L&coumeoe 'tewft cfalz&ane
e@@eétweey, aeewtdteoe 'tew cano&’tban. Tem'u& Eon’twi?tows thcftng,, ecCtm can@tnmeoﬁ &9 o_tewn& Pcweoe

'tﬂe wag @an oeal;&one'& use in oemmdtaeog/y,.

The Ctandscape of dapsones applicition in medicine shiffed dramatically with the
itioduction of peniciflin and a wave of powerful antibictics in the foblowing yeans. Whike its
nele in combating bactenial infections diminished. dapsene found new punpose inthe tredtment
of non-infectious inflammatony. aitoimmune. and Bublous diseases. Today, @ wemains a

uaewaﬁeetoae in a oemmdtaeog,t&f s anmamen‘t@%twm.
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H,N

Fbg, 24 Sfmucfuw af qq;&uféanyfa&ant&ne

Dcup&ane (44‘&u€£¢my€a&ané&ne) is structunally the simplest of the subfones. afl of which
share the charactenistic stuuctune a sulfun dtom (im&mg Tto two canbon dtoms. DaP&ane, an
antibactenial, is Pumweg and e@@eé&wﬂg used in the eelaﬁw&g Tredtment which is also used in
combinalion with wifampicin and clofayimine fon the treatment of Mywﬁac‘ﬁeuwm leprac

Ln@eét’wn& (Ee[y’w&g), maﬁwmi,a, anoe Pnewmaog&'t‘b& Pnewmanm (PCP) SPecLELcaEEy/, oﬁap&one &'tculgs

the Bactenial dibydnofolic acid syrithesis huough the process of binding iself in The active
site of the enyyme named. E-hydnoxymethyl-7 8-dibydnopterodte syithase (DHPS). which takes
pasit in the condensation of para-amincbengoic acid (ABA) with 6-hydrorymethyt-7 8-
dibydroptenin-pyrophosphate To foum 78-dibydnopterodte and pynophosphate. Moncover
dapsenc compdtes with para-aminobengodte on the active site of DHPS and inhibits the
Bactenial dibydnofolic acd syithesis.

Ceogagtmtne, a eLPaPeyteLc wtmtnapewnagme an'tt&tdtto oetsoowneoe in 1957 , s'tcmofs auZt @am i?t&
&wae aétbon: Ct Po&&e&&es &o’cﬁ an'ttmgoa&aétmtae anoe an'tt-tn@ﬁammdtany P%olg.m'tte& wﬁtee iit&

in uftna aétwijty/ agatns't mwettcenwg—neus'tanf M&ca&aétmtwm 'tw&moweasts &'tﬂ,am& is LmP%e&&we,
its e@@tcao& ems anfy &een e&'ta&ewewoe in 'tew 'tnedtmen't o@ eelgﬁwsy (Smgﬂ Q K o af.,
QOO&).Cea@angme (CFZ) a mtmtnapﬂenagme an‘tL&to’t‘w mtﬁ a oemnacftmt&'tto oege—etae
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s't%wdtwne, is man&éteoe wn&m 'Ww &‘mcmoe name Lamlywne (Le/ma&y/, 1013) Te»i,& aétwe

Pﬁanmacew’t’wae Lng,%e&ten‘t (API) Pa&&e&&e& &dtel/ an’t‘c&ta‘t’uc CM’LCE an’tb-m@eammdtony, P«’LO«F«@"L—&JGS«.

I't G'mce& Pnbmang wse Ln'tew'tnedtmen't a@ eelyﬁwsg caw&ece 63, Mycaﬁacfkuum fe/;%ae,

Begonoe Eelm,a&g, CFZ oeeman&'tndte& e@@icac& agam&‘t vatious Pdtewgen&, an@w(f/bng/
Mycaﬁacfkuwm fu,gmcwgast& Cfa&fuc&um c&fflct&, omoe even mwﬁt’cce%wg,—%e&b&'tan_t (MDR)

&'tnam& o@ M ngeuwfa&é&

Since 1962, cbofagimine has Been a cornerstone of leprosy Tnedtmest pasticuanty in
muftibacifbany forms. It forms a crucial componerit of the Wonkd Health Organiyation (WHO)
~necommended tuiple drug negimen. The effectivencss of clofagimine in beprosy goes beyond
its dinect anitimicrobial activtty. Its bipophific natune affows tte accumubite within the sbin
and newes. which are primary targets in Ceprosy (Leprosy L013). Additionally,
dofagyimines anti-inflammatony propeitics play o vital wele in managing complications tike
ewythema nodosum Ceprosum (ENL) and neversal immunity weactions that can anise duning

an'tbmbcnaﬁbae 'tewnal;g.

However, a major. chablenge associdted with clofayimine is s poow water sobubility. In uitno
Bioadtistty assays often vely on dimathyt subfeside (OMSO) to cvencome this timitation. This
credtes o discrcpancy bafiveon i uitvo and in vive adtiuity, as the poon solubility of
lofagimine wn vive hindes s cffectivencss. With o high pastition cocfficiert (tag P > 7).
lofayimine is cateqorged as a highly bydrophobic mofeculeMajor consequences of Poor
Sobubibity: Bioaccumulation which invobues bou waten solubility coupled with bigh Gipophilicity
Ceads to. clofayimine accumulating wn the bodys fatty tissues. and In Uie Precipitation

Lnuoﬁumg, etmfteoe Saewﬁtefty can cause ceo@ag'um'me To Pnectpftdte in vivo, Pan’tbcwﬁanﬁy in ibs
ceve,a%tcfe &c&t @anm. Tem'u& &aet exemtew‘?t& eitnemeeg eaw wdlen &ae,wﬁte,c‘?ty omoe cah comI}Eex w-ctﬂ
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Ln't%aceeewEan mem&ncme&, @anmmg cng&_tcte&ne ctg/gneg/dte&. Tew&e ag,g,‘wg,dte& ae &wﬁ&e%wen‘t@g
Pemg,acg'ta&eoe &y,'tew Pemgocy;tbc manonwc@ean &y,&'tem,

1.4 Theoniticat Backgnound

241 Sww—impcmafi

In theonatical cewm'b&'tng, &emt-emPUmLcae méthods are a Type of came‘taTwnae tool that
combines clemerifs of Both theony and exPemtmentTe»e&e methods stait with established
theonitical framewonks. often based on quaritim mechanics. For example. ‘tﬁeg mtgm— ifibiye the
Hasitree-Fock method for caleuldting ebectronic structine (Sara Toitoretla o af. 2016)To
stmpﬁt@g caleulations on improve accunacy, &emt—empmtcae méthods inconponale exPeumenTa(’,
data. This ddta can Be in the form of Ualues obtained from expenimerits (Cibe tonigyation
enmg‘w&) used to adjust the theonetical framewonk for the specific system Being studied on

8x[}eumen'tae ‘w&u,ets aie w&eoe 'ta comPcww omoe uaewedte 'tew Pneoﬁtét’wn& mao& &y/ 'tew semi—
emp‘mtcae métewoe (Amcm,‘bm Moweevma ataf,, 2013)

Bg &LmPEL@y/Lng comPEex 'te»eonéttcae maoﬁee& omoe anonPanafmg exPentmen’tae oEdtct, semi—
emp‘mtcae métﬂooﬁ& can &e come'tdtLonaBEy/ @a&'ten 'tﬁom moie ug/onow& otg—‘mit'w me'tewoe&, Tew&
allows them o handle (),angm and monre comla,eex moEecwee&,Tﬁe use o@ emei,men'tae ddta can

sometimes Cead To &éttm accuﬁmcg Ean the TH/P% og molecules used to Panamétmtge the method
(Fneeoe, 197 LI Man’t‘m 8< Fneeoe, 1996)

S'mce 'tewg neeg ewcw‘beg oh Panamétmtgdtwn, &em‘b—emPLntcae métemoe& mag ncft &e as accwndte
@an &g&fem& umy &L@@enen’t @nam 'tew&e w&eoe @an Panamétmtgdt‘wnf\ﬁ&o, campaneoe 'ta aﬁ—m‘b’ti,a
me'tewoe&, &emt-empiﬁutcae mét@woﬁ& o@@m Ee&& Ln&tgm— Ln'ta 'tew @wnoﬁamen’tae Pntnctpﬁe& gaumnmg

'tew, &g&'tem, Dwe 'ta 'tew‘m compw’tdt’wnae e@@iotency/, &emt—empw‘wae métewoe& ase w&e@we @a%
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s'twcey,mg, Cwuge maeecwee& C-&e Paaymm&, &Loﬁag/tcae maeecwee&. anoe mdtmbae& (Ntcewe(i& ef af.,
QOll)Tewy, cah Pnautoee Lnstgeits unito %eaétw'ﬂty Trends and weaction mecewmtsrns, Pan’t’ocw@an@g
Gon a%gcmbc cmoe Lnong,amc maeecwee&_Tﬁe&e métewoe& cah ﬁe w&eoe @o‘m Ln'c'tbcte caecwedﬁan& 'ta

9wto€e @witew% Lnue&‘tbgdt’wn wc“c% mohe ntg,anow&, &u?t came'ta'tLana%g e)olwn&we. métﬂo&&,
Cxamples of Semi-empinical Mithods:

I. 8£tmo€u8 H(w‘ee Tewong, (8‘HT) A PonECL% métewoe @a% s“(,'wofgmg &ano&:ng omoe

neadtwi?tg in coondindtion cﬁemtstng.

1L Mu&.@mf Nogf«i' aﬁ DL@@@MM Ouweo,lp (MNDQO): A vensatile méthod uwsed for

&'tu,cfg,mg, &'tnwétwne& eneng,te& omcf utﬁna‘tbonae gneusu,encte& a@ vaiows moeecwee&.
III.  Austin Model 1 (AM1): Ancthen wtoee(),g used méthod bnown for s 9@008 balance

ﬁétween accuﬁbacy, owwe comlzw'tdttonae co&'t.

242 Density Functionat Ti heony (OFT)

Traditionably. quaritum mechanics descuibed electionic studtive using the wavefundtion. which
provides The probability of finding an electron ot o specific locdtion around the
nuckeus Caleulating the eract wavefunction for comples systems with many elections is often
computationally expensive on even impossibleDF T takes a differerit approach. It focuses on the
obectron density (). which nepreserits the probability of finding an election anyuhere in space
around the nuclei. The g,nawno(f-&'tdte properities of a system (tts most stable state) ate
uniquely deermined By its electuon density (Cschuig. 1996). DFT tibiges a fundtional o
mathematical object that takes a function (in this case. the efection density) and rétuwns o

&Lngee nwmmicae uaewe (o@ten 'tew 'tdtae eneng,y, a@ 'tew &g&'tem).’rew accwnacg a@ DFT
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ca@cwecﬁtbon& neews an_tew, cew'bce ag_te»'u& gwnétbonae, Comman @wnét’wna@s anewcee EOcae ceensitg

Un&&e ae—bni?t'w métewOE& _tewﬁt Gacw& on 'tew waw@wnrﬁt’wn, DFT ca@cwedte& 'tew 'tdtae enmg/g
ﬁa&eoe on 'tew eEeEtnan oeensfty, &L&'t%t&w‘tbon wwwnoe 'tew, nwcaeb, Ba’te» 'tew Hamtetaman ftew

sgs'tem'& enengg olzmdton) anoe 'tew exPnessLon @a‘m eeeét%on ofen&itg ane aPinLma—tbans in DFT
(Pabumbo, 21017).

DFT e»emL&i:t& excelit‘wnae neematei:ty, in Pneoﬁtétmg g,eamétue&, utﬁndtwnae @neckwencw&, omoe
'ta'tae enengte&_ Te»'b& métewcf o@@m& a o&&’t‘mdt aceuan'tage ove wawe@wndt’wn—&a&eoe aPPnoacew&

ﬁy, aceuzwmg naluoe conumg,enw To 'tew &a&i& st ELmEt, eeaoetng/ to @a&_tm omce mone e@@tcten_t
caecwedtton& (Bmsc& ét af., 1021)

Semt—emptucae MO métewoe& wene 'tew Pntmany, _toae ﬁe@a‘w DFT_Tew&e métewoe& neewoe on

sgmmétny, omgwmen't& To expecu:n stuctural and maét‘wt'ty, @ea’twne& in coordindtion cewm‘u&'tng.
Tﬁem accwnacg was etmc’:tecf, e&PeciaEEy, ﬁon comlzeex maﬁeowﬁe&. Tew Ln‘tnocewétwn o@ DFT
méthods significantly impnoved MO Technique applications.

1.5 Theonétical Parametens

Tew moﬁecwﬁwp OELPGEQ, momen’t a weee—e&'taﬁetse»e& oﬁe&cn‘u[ﬂ?on o@ 'tew a&gmmétuc eﬁeétnon
(ﬁts'tu&w'twn wi?te»i,n a ma@ecwee, a@@m& ua@wa&@e m&‘bgm—& m'ta 'tew aumaee cewmge
(ﬁt&'tu&w'ttan, Hawwm, a comPEéte omoe %wanﬁtdtwe oﬁe&culﬂfwn a@ 'te»e eEeét‘mon ceowoe

remaing camla,w'tdt‘wnaeeg oEemanoELng oEwe To 'tew Ln@ﬁwence og emtgewn—anoem cewmge
cfi,&-t%t&w-ttan& (mwetLPaEe&) (Ct&ne%a& e af., QO:H)

Htge»—cmoem cewmge oEL&'tnL&w'tLan&, aﬂ&a &naum as mu,eti,lgaee&, ne@m To 'tew wag eeeét%‘wcte
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change is anvanged in a mofecule Beoyond the basic concept of a dipobe moment. A dipole
momeril anises from the wnequal shaning of elections Bétweon dfoms in a mobecute.
nesulling in o posifive and negdtive end. However. the change distnibition can be more
complex. with negions of pesitive and negdtive change that eitend Beyond a simple Two-
pole model. The presence of highon-onden mullipoles can influence vanious mobecuban
prepeitics. including: pelaninability (the case with which a molecules election cloud can

ﬁe o&&'tan'teoe &3 an e)Ztmnae eeeétntc @Leﬂoe) cm,cf Ln’tmmaﬁecwﬁan @ance& ﬂfw attractive on

nepwe&we gonce& ﬁétween moeecwee&).

Nwen’tﬂeee&&. 'tew camﬁmece anaﬁy,&i& a@ OELPaCe moment omoe Pa@antga&tedy Pnoutoee&

stgntgtcanf information neganoemg,: &aewﬁtefty,. chemical neaétwi?tg.

252 Ehectrophibictty(u)

aeeétnal;ewee& ae eeeét%an—oeeewwn't &Pec'w& &eeatng/ To g,ojm eeeétnon& in a cewm'bccxe neaétton_
Tﬁey, act as Lewt& actoE& acconoemg, To 'tew Bnans'tece—]vawng _tewang, a@ten cwmy,mg, a Po&c’?twe
ceumg,e oL Pmtmﬁ Pasftwe cewmge oeuw, To an anampeéte octet o@ eEeétnon& (G@wsﬁ, QOQD’WW
concelit a@ eﬁe&tnapﬁtetcity gae& ﬁegancg &LmPee ceucmg,e anoe a@@m& a %wcm’ti:tdtwe measuse.
(pann é ag., 1999) Ln’tmaoewceoe 'tew eeeétnolzemietcifty, LnoEex ( ) as 'tew &'ta&tetgdtton enengg
9ameo€ &9 a maﬁecwﬁe wew,n it cxcasw'me& eEeEtnons Enom its &wnnawncﬁmg,&.’rﬁt& 'moee;a ne@eeéts 'tew
moﬁecweers a&b@fty’ta &e “&cthndteoB“ &g eeeét‘wn&. Htgﬁen uaﬁwe& Lnoe'wdte 9%@@'(7% eeeét%olzemtetc

charadter.
aeeétnal;ﬁt&ci?@mcfu ( )= |.J.°L / 1

Caﬁcwedtmg, nelies on othen neac'twfty Panamétm& Cike chemical Pa’ten'tme (IJ.) and 960&@6
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em%OEness ( ) Tew&e, in 'twnn, ae oem'weoe @nam’tﬁe ewtgew&'t occhLece maeecwecm an&i?tae (HOMO)
enmgg (8H) anoe 'tew ane&'t wnacowPLeoe maeecw(),cm an&i?tae (LUMO) enengg (8]) w&‘mg, @Lnﬂte

ce'u@@mence aPPnomedtbon&,

I Eumo

The Cowest wnoccupied mefecubar onbital (LUMO) enengy wefens to The cnengy bovel of the
Cowest available onbifal that does not contain any eleitrons in a molecule. Its o crucial
concepl in c&amas‘tng, poiticubanly in wnoeen&'tanoemg molecuban weactivity and  electronic
transitions It plays a vital wobe in oeétanmtnmg a molecules neadtivily. as its the most &L&@ﬁg
orbital o accept ebectrons duning chemical reactions. The LUMO is an empty onbital with the
Cowest enengy Cevel companed to sthen uneccupied onbitals The LUMO shape and encrgy can
indicdate polential sites for eﬁeo‘twpﬂi,&c dttack on a molecule. A Cow-enengy LUMO suggests a
highen propensity fon ebectiophilic neactions. | he symmélny and nodal structune of LUMO
onbitals ane essential for undenstanding the feasibility and stereochemistuy of penicyelic

neac?tton&.

I Exomo

The H'ogew&'t OcchLeoe Moecular Onbital (HOMO) is a crucial concepl in quartum chemistuy,
providing valuable insights uite a molecules clectionic stuuctivne and m;c-wa:g.m HOMO
enengy is dinectly neldted to o mobecules ability to dondte cbections. A Righer HOMO enengy
indicafes o guedon tendency To Cose electnons. making the molecule mone nwcﬁeopmﬁtc.'me

ene%gg wasw‘wwoe To wemove an e@eétnan @%am 'tew ma@ecwee (Lan‘bgdtwn Pa’ten'ttae) is cea&eeg
%e@a’teoe To 'tew HOMO enmgy, A anm HOMO enm%g canne&Ponoes To a evtgewm Lantga’tban
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Po‘ten't’cae,’rew HOMO PEC%& a na@e in Eanmmg cewmtcae &amf& &g aumeappbng wi?te» 'tew LUMO
o@ ano‘tewn moeecwEe,Tew eeeétnon ceen&'itg &L&'tnt&w‘tbon o@ 'tew HOMO cah P%outoﬁe Ln@anmdtwn

a&aw_t Pdten'twe Ln'tenmaﬁecwean Ln'tmaét‘wn&, &wcem as ﬂyoﬁnagen &anoe'mg CWLCE vah (ﬁe’b waa(f&

go‘mce&,

m Eew
a-g,ap(eg) = ELuMo— EroMo

The enengy gap is The diffenence between the highest occupied moleculan onbital (HOMO) and
the Cowest unoccupied molecuban orbital (LUMO) encrgies. and is a crucial parameter in
computational chemistuy. iy prevides valuable insights uite o molecules electnonic stuuctune
and propeities. with implicdtions acress vanious fiebds (Xiang o af. L016). A tange enengy
gap often indicates a molecule with Cow neactivily. as i nequines significant cnengy To eithen
€ose on gain an ebectron smafl energy gap suggests a mobecule is move neactive as it can
moe casily paiticipate in efection Transfen processes. The enengy gap can influence a
mobecules ability to uiteract with Biological tangdts.Understanding the energy gap can help
in designing molecules with optimal Binding affinttics.

vV Iomgduon &wmggﬂ)

Iontgdtton mmgg( | ) = —E/HOMO

v Elocton A@M

Clection A@@md—g(?‘\) =- ELUMO
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253 Reactiatty Indices

| f)(iu‘twmgduuttg indles(X)

T@ws %zP%aszn't&'tew cwe‘uxge Pwﬁﬁ a maezcwee z,wit& oh 'Et& eeec?t%an&. ]f& caecwedteoe a&’t@w

o@uxnge in eneng& wfte» %e&PecTt'to'tﬂe nwmam og eeec't%an&.
aeac?tnonegdtwfty ( )= -

T@w eeeétnonegdtwi?tg, oauﬁoe ﬁe wni?tten as 'tew Pouitme oemwdtwe a@ 'tew, &y&'tem,vs enmgy w-ct&

nz&chTt'to'te»e nwmam o@ eeeétnan&, N dt'tew @Lwoe e)Z(Tmnae Po'ten'tme ():
=( [ ) (H)=-

w&«m Ls'tew, eﬁeo’tnaneg,dt‘wfty.

I  Chemical Handness(l)

The chemical hardness. . can Be seen asthe esistance to cemnge’tnan&@en:
=t ) O

Accmoemgta Mubliben. one bas:
C e )

And = - )

Mwee&en'& eaﬁwdti,an& ne@a’te 'tew&e conceljt& 'to 'tew &gs'tem's eeeétnomc enmgg omoe eitmnae
Pa’ten'tme,wewne E anoe ( ) ane eeeétnamc enmgg omoe e)Ztmnae Pa’ten'tme a@ an N-eﬁeétnon

sgs'tem
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soW e )R v )
< - )= - )

Fmite oe'e@@enence aPPna»Lma'tLan& anoe Kaolzman'&_tﬁea%em ane wsace _to &LmPCL@g 'tew ca@cwedtwn&.
Tew,&e aPP%a;ALma—tban& e&’tbmdte 'tew cememtcae Pa’ten't‘uae omce e»meEne&s &a&eoe on 'tew em'bg/ew&'t
occwpbecf maﬁecwean om&'ﬁtae (HOMO) enmg/g (6H) cmoe 'tew Eauw&'t wnacowPLeoe maCecwEwm anﬁ'ﬁtcte
(LUMO) enengy (EL)

Chemical hardness () = 1 / 1 (&LUMO - 6HOMO)

I  Chemical Ptertral

(pann 8< Hang, 1989) oee@me'te»e chemical P&ten'tme, WU as a measure o@'te»e e&oalymg'tano&ancg o@
an efecton @mom eckui,ei,&nmm in DFTT@»L& me@ﬁeo’t&fﬂetzno@eno& o@ an electronto e,&oaPe @nom a

maﬁecwee,

Chemical petertial (1) = 1/ (EHomorErumo )

U The Ebectuophibictty Indes € )

6@@6&0%&&05@ moeex waos m'tna&wce& ’ta %wan’t‘b@g a maeecwee'& maétwi?tg. Tms exPeams 'tew
measuie og a moﬁecwﬁe'& eﬁeétnon—acceliti,ng a&teitg.’rew& exPEMn& eww DFT cancela?t&, oﬁmtueoﬁ
@?wm a moﬁecwﬁe'& o%&itae enmg‘w&, asne w&eoe 'to caecw(),dte 'tew eeeét%ala,ﬂt&c‘ﬁtg LnOEwo.
SEeétnaPe»LeLcitg Lnoﬁex P%autoee& a %wan’t‘ﬁtdt‘we measuie a@ a maeecw[),e'& oees'vw 'to ga‘m

e@eétnanspann é af. (Pwm é af,, 1999) Pﬂwpo&eoﬁ a new canceP't, ,'(Ta %wan’tt@g eeeét%ala,ewetcftg,

]ft oam&tne& 'tew cewmi,ccte Pdten't'me ( ) omoe 960%6 ﬁanoﬁne&& ( ) wev'oce» %eﬁa’te& To 'tew enmgg
gap Botween HOMO and LUMO (&x - €1). a@@m‘mg/ @ way To assess eﬁeétnan-accep'ttng aﬁteitg

ﬁa&eoe on a%&itcte enm%’w&
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= L =0+ YHAC + )=+ YAC o+ )

wewﬂw, 6H anoe 6L ww_tew enengte& o@'tew e»i,gews't accwlzi,eoe omoe 'tew Eowe&'t wnacchLeoe moﬁecw@an
on&ftae. I omoe A ww'tew @Ln&’t Lanbgdt’wn Pa'ten’tbae omoe eeeétnon a@@m'ﬁty, ne&Peétweey,

U Dipobe Momest

A o&lwﬁe momenl is a measune of the polanity of a bond on molecule. It anises due to the
wnequal sﬁmmg of olectrons Between dtoms in o Bond. The greaten the difference in
¢€¢6tnonzg,dtw€tg Bitween two dtoms. the eomgen the o&PaEa momerit, A &LPOEe moment is a
measune of the polanity of o Bond on mofecule (Coubson. 194V It anises due to the wnequal
sﬁmmg of clectrons Bitween dtoms in a Bond. The gredten the difference in electronegdtivity

ﬁétween'twa dtom,&, 'te»e eang,m'tﬁe oELPoee momen‘t

Ul Poﬁaugah(id'g

Te»i,& is 'tew a&ieftg o@ 'tew&e mo@ecwee& 'to acasw‘me a oﬁtpaﬂe mamen’t P in an eEeEtnLc @Leeoe: 8 Tew
aPPewwmce a@ P. is oﬁwe To 'tew oeL&PEOwemen't a@ eﬁeétuc oewﬂuge& in dfomic sgs'tem& wnoem 'tew
Ln@@wence o@ E,Tew momen’t P 'tem& oﬁL&aPPean& we»en no eﬁeétuc @Leeoe is Pne&en’t Tew conceP't a@
Poﬁantgaﬁt@ftg is genewaﬁﬁg not aPPeLeoe to Pan’tbcﬁe& emui,ng Pmmcmen't oeLPoEe momerls &wce» as

Poeuﬁt maeecwEe&,

w&m is a %wanﬁtdtwe measuie o@ Po@a%tga&tei@, we»'oce» is caeeeoe moeecwf),wu Poean‘bgaﬁte{%
@an Some maﬁecwﬁe&, Tew uaewe o@ mag (JeePenoe on 'tew oeineét'wn o@ E (Ant&o'tnop‘w

Paean%a&tea’@), paﬁa%igaﬁteitg is a measSuie ag eww ea&'ueg 'tew e(),eétman ceawoe a@ an dbom on

maeecwee can &e oei,s'tam'teoe &3 an e;Z(Tmnae eeeétn‘uc @Leeoe (Sa@am o af,, QOQO) In &LmPEen 'te%m&,

)



'Ct s eww» easb@g‘tﬁe e@e&t%ans cah ﬁe se»’ugteoe away, gnom 'tew'm anbgmae Pasft’wns,

1.6 Molecubar M;»«Mmg

Molecularn modeling has Become an indispensable Tool in vanious scientific disciplines.
offening o powerful compitiitional approach to simuldte and compuehend the Behavien of
molecules and thein vitenactions. In essence. it constiucts a visitual nepresertation of melecules
and thein interactions, allowing for the prediction on explandlion of Thein propeitics and
Behavion. These methods Cevenage fundamental physical and chemical Caws to descuibe
molecules and thein iiteractions. This ctegony includes quantum mechanics-based Techniques
and sttistical mechanics approaches. It can abse involue nebying on pre-csisting expenimerital
ddta and stotistical welationships to predict P%open‘tbe&.gg simulating how petertial duug
candidates inferact with Tangel molecubes. neseanchens can  design mone  effective
medications. The acounacy of simubdtions is inhenenitly dependent onthe chosen méthod and the
quality of the undenbying ddta used for model constiuction. To facilitdte computitionat
Beasibibity. models often nvobue simpfifications. Thenefore they may nit penfectly captune all
real-world complesttics. Howeven, mobecuban modebing has nevolitioniyed oun understanding

o@ moeecwees anoemem Ln'tenaétbon&

17 Phanmacobinetics(ADME/T) and Dw?-hems pwlwmw Evaludtion

ADM& P%apeit‘w& OEétmane eww weee a cfnwg/ neacew& its 'tcmg,ét in 'tew ﬁaoﬁg cmoe eww Eang it
&'tay,& aEtLue.Ta ao&f‘w&& 'tem'u& isswe, scientists now waewdte &o‘tﬁ a oﬁ‘mu,g,'& e@@edt‘wene&& anoe its
ﬁwpﬁanmacetﬁtbcae Pnapm't‘w& (ADM&/T) eomey in oeweeolyment Te»'u& ne&wce& 'tew nwm&m a@
P"wmt&mg, Eeac£& 'te»dt @abe edtm cfwe To ADME/T Pma&ﬁem& w%u% ane 'tfw main cwelymft &eﬁmoe
cetntcae't%me @ow&uw& net a Ecxc& ag e@@ec‘t‘wene&& (Dong, b af., QOl&)

16



Duug discovery uses a concept called drug-Cibeness to ideritify promising canly-stage dug
candiddtes. Expmts traditionally assess drug-likeness through a viting process. This
approach bas evolved alongside concepts bike P@Lgen's wile of five on LLPmsQL wle of five
and Cead-Likeness. all aiming to distinguish between dnug-tike mobecules and non-drug-tike
mofecubes. The nufe of five is nat o stuict wube, and there ane many successful drugs that
violate one on mone of s cuitenia. Scientists can now use vanious statistical teols and chemical
descuiptons to differeritiate drug-tike mofecules from non-duug-Cibe ones. This weplaces the
weliance on expeit committees and makes the process mone objective and effictert. The nufe of
five staites that o drug-like mobecule is mone likely to have good oral Bicavaibability
(absorption through the digestive system) if it follows aff of these cuitenias

L Motacatar weight (MU) Cess than 500 Dattons Dak Larger molecules may have

difficully passing thuough cell membranes and being absorbed,

IL  NumBen of hycuogen Bond donors (HBD) Less than ox equalto 5: Too many HBDs can
Ceadto strong uitevactions with water mofecules. hindering absorption. (Hydnogen
Bond denors. aneypicably O o N guoups).

Il Numben of bydrogen Bond: acceptons (HBA) Less than ox equal to 10: Simitar to HBDs.
too many HBAs can increase viteradtion with water, affecting absangtion. (Hydrogen
Bond acceptens ane typically Lone ebectron pais on O and N dtoms)

V. Cateubated oitanct-waten pastition cooffictert (ClogP) Less than ov equat o 5 ClogP
is @ measwre of a molecule’s Cipophilicity (fat salubility). A very bigh ClogP suggests
the mobecute might betoo fat-sobuble and have difficubty dissaluing in waten for

P"wlwn cxﬁ&a%lﬂlan.

LLPM&&L'& Rwee ag 5 (QO5) Loeen'ti,@w& Po‘ten'tme Iy’w&eem& w-ct% a cfnwgrs a&&onlﬂlon, cft&‘t%tﬁw'twn,
métot&aﬁi,&m, omoe excnébion (ADM&) P%apm‘t‘w& ewLEy, Ln_tew &eueEaPmen't Iy’wce&&. Paan ADM&

L7



Pnolwitbe& cah e»'moem a oenwgrs a&b@fty,'ta %eacev L‘t&‘tcmgét &'Cte 'm_tew &aoey, cmoe cah eecwe'to
aibune in Linical trials (Lipinsbi ot af, 1997, Lipinsbi. 2004, Misbra t af, 2009)
P P

CHAPTER THREE
COMPUTATIONAL DETAILS

31 Mithodobogy and Softisane

Bg Eeumagtng oameTa‘tLanaE c&emm&. sciertists can e)oPEww molecular structunes. propertics.
and neactions with wanceoﬁen‘teoﬁ e@@tctencg and accunacy. This aPPmacﬂ campﬁements
taditional exPeumen'tae méthods. intoﬁmg valuable Lnstge;ts into chemical P?wnamemx that
maig Be c&aﬁﬁengmg To obsenve oemec‘teg.Came‘taTwnaﬁ cﬂemts‘fw has Become an indispensable
tool for modenn chemical neseanch. This oﬁt&ctpeme involues emPeoytng mathemdtical models

omce comlg.w'tm smeEoCtLon& 'ta &'twoﬁy moﬁecwean &y/&'tem&, Ta ewcw’te 'tew&e caﬁcwﬁa‘t&.on&,

m&ea%cﬁm& neeg oh specta(’,igeoﬁ &o@twaw pac@age& &wce» as SPARTAN HHP?/RCHE/M QCH?/M
GAUSSIAN anoe GAM&SS T?wsa PE@T@onm& o@@m a mange o@ Ewnéﬁonaﬁﬁt’w& anoe ane
con’t‘mwaeeg uJPOEdte(f 'ta anonpana’te new- métﬁooﬁoﬁo%te&ln'mtsme&w we exPEoneoe 'tew SPAQTAN

maﬁecw@a% &a@twww Pac&age @a’b ou ca@cwedtwn& (Span—tan :HU ].].Ll)

32 Gonesat Descrigtion of SPARTAN

A& &woex, we have oﬁweﬂopeoﬁ &Paitan (Stmwedﬁon Eamamétm Anaﬁg&t& ﬂwﬁﬁa:t APPeLodﬁoQ),
a'toawi:t o@ s'tdti,s'ttcae ‘tecemttkwe& tﬂat ct'we wnofen&'tanoemg anoe ana@g&t& a@ me&wet& genma‘teoe
‘temowg,ex stmwea'tton, Sf;amfan is @nee@g quatﬁaﬁﬁa oPen—sowue, om,ce LmPEemen'teoe wi?tﬁi,n 'tew, R
&'tdtt&‘ti,oae enutnanmentSPan'tan is a um&cCtLEe campwfdttanae oﬁemt&'tng SOEtwane Pac&age
oaPQEEe o@ mooee&ng a wt(ﬁe nomge o@ maﬂeowﬁam &gs’tem&. It &wPPait& a Nmtétg o@

oome‘tdtLonaE métﬂa&aﬂogte& enoompa&&mg maEeoweam meoﬁantc& (w&mg @once @Leﬁoe& &woe» as

18



SHBSL and MMFF) &emt—empmtcae, a&-bnit‘w, &en&iﬁt& @wnét’wnae 'tewo‘my, (DFT) and Pa&'t-
Han'tnee—rac@ Cevels o@ 'tewany,,ran the Pne&en‘t &'twoey, DFT caleulations were conducted dt the
B3L\9P/ 6—316* ewee a@ 'tewo‘mg wi?te»m 'tew SPaitan enumanmen't'ta a[jt'om'oge 'tew g,wmétue& a@

cfaPsane and its schiff bases.

33 Computdﬂon of Do,,wme

D\\S //o

/Q/ -
HsN

Fbg, 3] Sfmwofww af 44;&u€£any€o€éané€éna
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34 Stwuitune of the Stmulited Schiff Bases Dentocitives of Dapsone

44-(C1E)-(subfonyis (A 1-phonyloneBis(ayanybybidone s (mithanglybidone)) dianibine

0

N4

5

FoasN
o o

Fig 32 Stuuctie of 49-(1E)-(sulfonytbis (41-

/aﬁendq/fene))gés ( aganyé}&c&ﬂe})ﬁé& ( mefﬂanyé}&c&ﬂe}){i&ané&ne
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FoaoN
PR oY

Eg, 33 Sfmuofuw of (Ng)“N“( 4—mefﬂwyﬁengy&o€ene)“4“( ( 4’( ( 4—

mefﬂwyﬁengy&'cfene)aména)/}genyﬁ)&uffanyﬁ)ané&ne

44-(C1E)-(oubfonyhis (4 1-phonylone)is(ayanytutidone Rus (mithanglybidene)) diphon

oS

5

FoaoN
o o

F‘} 3 4 S_ﬁwcfw%e o«g 44;((15)—((&w€£an#€gts(4]—

Pﬁenyfene))gés( agany@&o&ne))gés( mefﬂan}f}&o&ne» U&Fﬁenof

GM&M
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Eg, 35 Sfmwcfww aé (Ng)—N—( 4‘M’ﬁa&o£eﬂ9y&ofznz)—q—( ( 4—( (4‘}15&0&05@;19#&05@”/2)

amtna)/aﬁznyf)&wféanyf) anéfme,

(Nﬁ)—N-(‘lwWM)‘q-((q-((q-nM%Waw)mm)M)Wng@
anibine
32



]

SR o)

Fbg/ 36 Smecfww oé (Ng)—N—( 4—mefﬂ#€gengy€£o€ene)—q—( ( 4—( ( 6’—

mefﬂ#fgeng#,&tfene)ammo)/aﬂeny5)

&uféonyﬁ)ané&'ne

N ///0
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FogoN
S v

Fog, 37 Sf%wcfww of N-ﬁeng#féapene—q-( ( 4—( ( 5)‘&%9#féc&neammo)/agenyﬁ)&wffan#g)am&'ne

(NE)-N-C-fuoroBemyyticane)-4-(A-((1-fluorobongybidenedaminolplhonglsubfonyanibine

33



]
5

Poach
jou L

= /;/”O
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Eg/ 39 Stnuctuw aé (Ng)"N"( 4—£ao€agen9#,&a€ene)“4"( ( 4"( ( 4"

Laaeagengy&c&ne)amma)laﬂenyf)&uféan#f)ané&'ne
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C"ﬂzm&

N4

5

FoaoN

Fbg, 3]0 St%uctuw ag (Ng)—N—( 4‘cﬂ€a%agen9y&c€ene)‘q-( ( 4‘( ( 4—

oﬁfa%aﬁengy&'ofene)amma)f»ﬁenyg)&wffanyg)

anibine
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Fog, 3]] St%uctuw ag (Ng)—N—( 4—n£t%agen9#€éc€ene)—4—( ( 4—( ( 4—

néfmogengdq/&(fene)amma)flﬁenyf)&uffony@ané&ne
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35 Optimiged Stuuctune of the Sumabated Schiff Bases Devsoatives of Dapsone

44-(CIE)-((outomgtBis(L1-phonglone)Bis ayanybybicdone)is mithanytatidene)) dianibine

Flg/ 3]2 Opﬁmlgeuf Sfmucfuw og 44—( (]5)—( (&ufé@ﬂ#fﬁb&( 4]—
/ag,en#,fene))ﬁé&(agany@,&o&ne))ﬁé&(mefﬂany%{,féofene))u&anéfme
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a«M&:M

Fog, 3]3 Opﬁmlge(f Sfmwcfww af (Ng)‘N-( 4—memox#gen9y&ofene)—q—( ( 4—( ( 4—
meﬁox;gengy&:(fene)ami,na)/;ﬁen#f)&wgfonyf)anéfme
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44-((IE)-((outomgfBis(L1-phonglene)Bis ayanybybicone)Bis (mathanyatidene)) diphonol

Eg 3] 4 Opﬁm?edg anwcfww af 44—( (]5)—( (&uffan;,fgé&( 4]-
/agenaqfene))gés(agany@&c&ne})ﬁé&(metﬂanyfy&cfene))c&/agenof
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GMCLM

th/ 3]5 OPﬂngwf Stmwctww of (Ng)—N—( 4—n[ﬁo&agengyfLofana)—q—( ( 4—( ( 4—

nL'[’%o&agengyfLofene)amLno)/zﬁenyf)&wffanyf)am&ne
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GMCLM

Eg/ 3] 6 OIaﬁmégacf Smeofww of (Ng)'N'( 4‘mamy€geng#,&a€ene)'4‘( ( 4‘( ( 4‘

nw'tﬁ,yEgeng#,fb‘afana)aména)laﬁ,enyf)&uffonyf)cméfme
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th/ 3]7 Opﬁmtgwf Sfmuofuw of N—gzngy&ofene—q—( ( 4—( (5)—

gengy&ofanaamma)/aﬂanyf)sufgonyf)am&na

(NE)-N-Ch-uonobonggbicdone)--((-(C-fuorabonyyticonclamine Yphenysulfonylanibine

Eg, 3](? O/;ﬁm,tgeof \Sfmwcfww of (Ng)—N—( 4—£€uomo£en9#,&o€ene)—4—( ( 4—( ( 4—
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ffua‘magengi,&cfene)amma)laﬂeny5)&wf£and¢€)ané&'ne

(NE)-N-Chrtodabongybidone)-A-(1-((U-todoBemgytidanclamineYphonysulfonybaniine

o

th, 3]3 Olaﬁmtgeaf Sfmuctuw ag (Ng)‘N—( 4‘£ao€a£eﬂ9y&'a€ene)—q-( ( 4—( ( 4—
Laofagengj,&ofene)ammo)laﬂendq/g)&wffanyf)ané&ne

(NE)-N--haraBenyyticdone)-A-(A-((-chloroBenggbiddonedamine YphenyOsalfonst)

ﬂcM&fM
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Eg 3520 0,@12‘/11,59906 anwoﬁow af (Ng)—N—( 4‘oﬂfa%agen9y&o€ene)-4—( ( 4—( ( 4‘

cﬂfa%aﬁergy&'ofene)amuw)Fﬂenyf)&wffanyf)anéfme

E«g 302] O/ﬂfémégeof anwcfww af (Ng)"N"( 4‘/@[5‘%0&@/@9;,&06@/@@)‘4‘( ( 4"( ( 4"

néfmagengdq/&afene)améno)laﬂenyf)&uffan#f)ané&ne
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36 ChemDuaw

ChomOfice s @ comprehonsive soffware sutte that fas Gecome indispensable for. dhomists
worbdbuwide. Its cone componerit; ChemDraw, excels in credting precise and aesthaticatly pleasing
chemical stuuctunes and weactions.ChemDuaw significaritly accelendtes the process of dnawing
complex molecules and weactions. saving nescanchens vafuable time. The softwane ensunes
chemical stuctnes ane drawn covnectly  adbening to  established standands and
converitions.ChemDuaw seambessly uitegudtes with cthen componerits of the ChemOffice sutte,
such as Chem3D and Chembinden for a holistic chemical weseanch espeniencelt alfows for
cfficient cnganiydtion and managemenit of chemical information.ChemDiaw suppoits vanicus

ELE@ @anma‘t&, enaﬁ&ng, comlg,dttﬁbe,i?tg wt‘tﬂ a‘tﬂen &a@twane QPPELOCL—CLOH/&

37 Motacubor Doching Soffmanes

Ma@ecweuﬂt &oc@tng is a come'tdtwnaetec&ni%we w&eoe'ta Pneoﬁtét'tew anten’tdt’wn aﬁ ohe moEecwﬁe
(e,g,, a cfﬁmg) wewn ﬁownoe 'to ana'tewn (e,g,, a Pna’tetn), Te»i,& Ln@onma’t‘wn is cnwc‘me in oenwg

oe'u&caumg 'ta Loﬁen’tb@g Po’ten'tbcte oﬁnw% canoetoedte& anoe wnoﬁm&'tanoe 'tew'w, Ln'tmaétwn& w-(c&

&La@agjbcae 'tang/ét&,Seumae &agtwww pac@aqe& ewwe &een oﬁweﬁopeoﬁ ’ta pmﬁanm maeecwe,cm
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docking simultions eg AuteDock AutoDock Uina. GtideGOLD (Gendtic Optimigation fon
Ligand Decking)(employs gendtic algonithms for tigand optimization) DOCK (one of the
carliest docking proguams. SAL widely used fou ts Plextbitity). MOE (Mobecuban Openting
Envinonmenit), Scbmodingen Sutte Diffencrit soffwane packages use differcrit docking algonthms.
which can impact the vesubts The mathod used to evabudte the quality of The predicted binding
poses can vary biliveen soffvare packages.Some soffware packages alfow for puotein
[enbility duning doching, which can unprove accuracy. The soffivare packages ane preferned
depending on the time vequined to perform docking simalationsthe ability To predict covnedt
Binding poses and affinttiesthe ability To bandle differert types of molecules and
veceptonsthe licensing fees associated with the soffwane and access To technical assistance and

wPOEQ-te&

Pg?x is o user-friendly software package designed fon viitual scneening in dnug discoveny. It
allows nescanchens to efficiently scucen Lange bibnanies of compounds against patential dnug
tangets to identify promising Cead molecules. It uegnates popubar docking engines Cike
AiteDock and AiteDock Uina. providing fleubility in docking caleuldtions PyRy was wsed in
This thesis.

38 SwissADME/T

Sw‘b&&ADMS is a @nee onELne P(),dtgcmm oeweea[;eoe Qgﬂw Swt&& In&'tiftw'te a@ me@anmdﬁc& (SIB)

It is oﬁe&tgneoﬁ To P%eoﬁtét vaitious Pﬁg&tcocﬁemtcae. P&a%maca&inéﬁtc, anoe oenwg—ei,&ene&&
P%alg,eit‘w& a@ &maee maeecwee& Te»'u& 'taae is Lnuaewa&ee Ean %e&ecmcewn& in 'tew ecm@g &'tctge& aﬁ
cenwg oﬁt&wumy as it ewel}& assess ’tew Po’ten't‘uae ag camPownces &e@a‘w Pna%nessmg To mose

exPen&‘we an&tbme—can&wmmg ex[;m‘bmen't&,

Pe»gstcacewmtcae Pnapen’t’w& (etae maﬂecwﬁan uwi,%eit, Eagp, nwm&m a@ ﬁgoﬁ‘magen e»anoe oeamm& omoe
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acceptons. polan susface area, and dther nelevart paramdters)Pharmacobindtic propetics
(absorption. distbition. matabolism. excnction (ADME) propesties. including blood-Brain
Baruier permeability and P-glycopratein substudte potertial) and Duug-Uibiencss of smafl
molecules. (cwaludtes compounds Based on cstablished drug-libeness ules. such as Lipinshis
wule of five) were precicted using SwissADME. The medicinal chemistuy was also predicted

ﬁecaw&e Et a@@m& Ln@anmd&an oh Pa'ten’tbae'toucftg, mw'tag,emcftg, anoe a'tewn neewan_t Pnapei&e&,

39 Pugtetn Deita Bant

The pratein structune was obtained from the Pustein Data Bank (PDB). a nepository of
ex[}eumen'ta%3 determined protein &’tnwétwne&Unnece&&ang componerils Cike water molecules and
eitnanecous nesidues wene nemoved To sLmPEL@y/ the protein structune and improve campw'ta‘twmﬁ
e@@tcwncg,(%as‘tetgm ce»wmg/e& wene caleulated To assign memﬁ ce»cwge& to dtoms. which is
cuucial fon umueodlng clectuostatic iitenactions o&mtng ofacﬁmgpaﬁm ﬂgoenagen dtoms wene
added o the pratein stuuctune to complete s atomic nepne&en'ta'ttan.A guoﬁ box was defined
within o specific coondindte space to &P«eci.@g the negion whene the &g/omoe will Be Locked. This
guid senves asthe seanch space forthe docking software.

Tew gn‘we &wo w-(c& &PecL@Lc coanoei,ndte X= —L|L|9 8=3L|61 Z= 1353
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Eg, 322 Swmface stuuclure oé ]gwf Iwwfem

310 Touetty Estimation Softiwane Toot (TE.ST)

TEST (Tesictty Cstimdtion Soffwane Tool) is a compititional tool Leveboped by the US
Envinonmertal Puctection Agency (CPA) to predict the tosicity of chemicals. It atifiyes
Quantititive Structune-Aetivity Relationships (ASAR) models to estimdte various Tosicity
mofpam't& based on a camPawnoeys moleculan stuctune, EmPEags mathematical models to
connebifle chemical structune with Toxicity. Allows usens to inpul chemical structues and obtain
Tosicily predictions. Predicts endpounits such as acite toxicily. mitagenicity. cancinogenicity, and

%aP%ooewc_tLua_toucftg. F‘ue?ﬂ auat@aﬁﬁe @an acowfemi,c omoe %a&awwe» PwnPa&a&.
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CHAPTER FOUR
RESULT AND DISCUSSION

Den&fty, Fwnc‘tbanae T@»wny (DFT) caecwedtbans wee ngammeoe on OEOLP&ane cmoe its (fmwdttws
w&m?/l 'tew BgLﬂp métewoe wi?te» a 6"316* &a&t& séb to aP'thtge 'tewiﬂu mOEacwewm &’t%wc’twne&.
Sw@»&e%wen‘tﬁy, a %om?/le a@ Pﬂy&toacﬂemtoae Pnapm‘tbe&, Lnoﬂwoﬁtng gnan'ttm maﬂacweom anﬁi?tae&
(HOMO omoe LUMO) Lantgdﬁan Pa'ten'tbae, eeec?tmon a@@mi@, eeeétnonegdtwfty cewm'ucae
Pa’ten'twe, ﬁm&m;& eﬁeétnap&tﬁtct‘tg, 'to'tae enmg&, cxnoe oELPoee momen’t wene cfétmmtnecf, Tew&e
Pa%ame'tm& P%au‘wee es&en’t‘uae Lnstgeit& Ln'to 'tew camPownoE&' cewmi,cae neadtwi?tg anoe Pa'ten'tme

&Loeag,i,oote acfttui:tg,
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A molecule’s ability to dondte ov accept electrons is influcnced by its clectonic stuctune, A
bighen HOMO enengy, indicates o gedten tendency to dondte electuons to mobecules with Cow-
enengy, empty orbitals (LUMO). A Cower LUMO energy suggests a bighen propensity to accept
lectuons. This enengy diffierence betuween the HOMO and LUMO déteumines o motecutes
veadtwoity, A smablen gap. covnesponds To higher veactiuity and Cowen stability, Additionally,
i wepreserits the minimum enegy vequined o excite an electuon within The mobecule, In essence
molecules with a smalfer HOMO-LUMO gap ane generally move neactieless stable and

Pnone _ta eeeétnon 'tnan&@m Pnoce&&e& (Ka@ag QOQ].)

An inhibitory candiddte is a mobecule on compound that is being studied for s potential to
inhibit on Block a specific Biofogical process (this could Be angthing from engyme activity to
cell grouth) (Buidges. LOODA Eow €cp indicates that o neguines Less enengy to vomeve an
Lectron from the HOMO of the molecule. This can mabe Hhe mobecube more veadtive and
potentially moe Cibely to uiteract with o tangel mobecule (tike an enyyme o wecepton) to
inkibit s function. Thenefore, mobecules with Cower Egap ane often considened betten inhibitony

cancfboedte& as 'tewg asne moie ELﬁeey To Pan‘t‘uctl;dte in eEeEtnan 'tnan&@m P‘mace&&e&, wﬁtc& ae
c‘mwcbae gon mang &Loeagtcae interactions (oea SLELM‘L o af., QOQ,LD

EHoMo ELumo

Eg 4] HOMO".LUMO Omgéfaf gl’be‘tyy Déag/mam Og DDS
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Aol die gy

Eg 402 HOMO—LUMO 0’&54‘1&16 &wmg/y Db'agﬂbam af ANHS

lrbg/ 43 HOMO—LUMO O*Lgéfag gnmda# Déagmam oé 74/11,055
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Eg/ 44 HOMO—LUMO Omgéfaf gnmg,y Di,ag,‘mam af 740"/5

Rt at P

Fig 45 HOMO-LUMO Oubitat Encngy Diagram of ANCS

Fbg/ 46 HOMO—LUMO Omgtfaf gnmgy Dtag,mam ag AmBS
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Fég, 4(? HOMO—LUMO Omgéfaf gn,mg# Déag,mam of 74 F 5

Fig 49 HOMO-LUMO Orbitat Encrgy Diagnam of AIS

e etEE
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Eg/ 4]0 HOMO—LUMO Omgéfaf gnwgg, Di,ag/mam of 7465

Eg/ q]] HOMO‘LUMO O%ﬁéfaf gne%g,# Dtagﬂbam ag ANS

Fbg,une LI.la—Ll.la I}ne&en't& 'tew @nan't’wn maﬁecwﬁa% an&'ﬁtaﬁ& (HOMO anoe LUMO cfi,&_tn'b&w'twn&) a@
oeaP&ane anoe Et& GEmLudtwe&_ Tﬁe HOMO o@ &ap&one is Pnimaniﬁy, Eacaebgeoe oh 'tew cargwg/dteoe
o&m&@e ﬁanoe&, amino gﬂwwp&, and a»g,gen dtom&, In contrast, the LUMO is concentridated on

&Pectgtc cwm&on. nftnagen, anoe w@@m dtam& wi:tewn'tﬂe moeecwee.

Tew caleulated 6HOMO and 6LUMO. o&lwee momenttotal enmgg a@ the &9§tem, Paﬁaniga&te'ﬂty, and
band g,aP (ﬁw) a@ OEaPsane and its denivatives are weconded in Ta&ﬁe Lll
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Campown THOMO eLmo | Eaarel) aeeétnaneg,d& DcpaEe Tetal Paeantg{aﬁbed’w
n W) |V oty (0) Momait | Enengy
(Debye) (o)
DDS -568  |-067 |501 -2.505 580 -1122 58162 | 5351
ANHS  [-551 | -163 [3388 -194 7.96 -177515918 |77 61
AmecBS |-582  |-181 1401 -1.005 9.09 -1889.92744 | 8030
-593  [-18 407 -1.035 12.00 -181130334 | 7688
ACHS
ANOS  [-539 |-341 [258 -129 849 - 8027
10632031
1
AmBS  [-605 |-193 (412 -1.06 649 -173951586 [ 7885
ABS -617 |-2.02 1415 -1.075 576 - /7588
166087825
AFS -6211  [-208 |414 -1.07 120 -185334542 | 7661
ALS -630 -5 |105 -2.025 3M 16824420 (7997
ACS -631  [-224 107 -2.035 328 - 7812
1580.06914
ANS -1219 |-1127 1092 -046 849 - 8027
%O69.lO3l

An ana@y&ts ag HOMO‘LUMO enmgy, 9(1';«8 in (BCLPS«M’L@ CLI’I/(£ ft& oeenwa'twe& in Ta&@e LI]. a&aue

nweaﬁeoe a canneﬁa‘t&an &étween enengy, 9@,} &Lge omoe moﬁecwﬁcm &‘ta&t&?ty omoe neaét‘wfty,. 7455

wi?tﬁ'tew &m%e&‘t HOMO—LUMO 9“'3' wi?te» L|15eU exﬁb&fteoe_tﬁe epbgew&'t &'ta&tﬁfty, owwe €owe&'t

neaétwi?ty_ Canum&eﬁy, ANS cemnaétenbgeoe &y‘tﬁe &maﬁﬁe&'t enmgg 9“'3' wc’?te» O&leu

cfeman&'tndtecf Ec»wm &‘ta&b&?ty omoe ﬂtgﬁen neaétwi?ty caml;cmeoe 'ta_tew o‘tﬁen comPawnoe& &_twoe'woe,

as &ewum Ln'tot&ee 41 a&aue.

Howwen, Pa@antga&bﬁi@ omoe oe'ul;o&), moment are (xe&o Lnoebcdton& o@ neaétbuity,&oﬁw&bﬁi@ omoe

Ln'tmmaeecwe,m Gcmce&, &atemg/ patn‘t cmoe meetmg, pom_t.
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42 Rmdhdy panamdlens

HOMO omoe LUMO enengte& Seve as 'tew @awn&a‘tban @a% e&'t'umdtbng, &eg moeecwean Pnolwitbe&
&wcev as Lamé,dttan ene‘mgg, eﬁeétnan a@@m'ﬂt&, eeeét%aneg,dtw'ﬁtg, cewm'wae Po‘ten't’oae, moﬁecw@an
emnOEne&&, &a@tne&&. omcf eEe&tnaPe»LeLcCtg LnOEex.

Iontgdtwn anmgg (I )= —E/HOMO

Clectuon Aggmfty, (A) =- &umo

aeedtnantc Chemical Potertial (|.J.) =-

aeeétnanegdtwitg ()=17 20Q+A
Chemical Handness () =1 ¢d (I- A)

aeeétnapﬂtetcftg InOEex ( ) = °L/ 1

Tﬁas &‘twofy exaumines 'tew, %eadt’w'ﬂty, a@ 'tew oamPEew& u,&'mg Den&fty, Fwnét‘wnae Tﬂeony, (DFT)
owwe Hantnee—raca (HF) métewoe&_ Keg/ neaétwﬂty oEe&c%LP'ta%& cﬁemtcae Pdten't’uae, omoe geo&ae
ﬁan&ne&& wete caecw(),dteoe w&Lng, @Lnfte o&@@mence omof @‘wgen on&ftae aPPnaxtma'tLans. Tew&e

aPPnoumdﬁon& neﬁy oh 't?w enengte& ag 'tew em'ug,ew&'t occu,PLeoe maEecweom on&i:tae (HOMO) omoe
eowe&'t wnacchLeoe maeecwetm on&ftae (LUMO)

White the accusacy of Koopmans theouem within DFT nemains contested: the discuepancies
Bitween Kobhn-Sham and Hasitwee-Fock onbitals necessitite o compaalive anaﬁgus of
eﬁeéﬁnanegd&uf@, geaﬁae hardness. and g,@a&ae eﬁedﬁnapﬁtﬂtciﬁg index using both methods
(Naﬁewa@t&&t, L012). To enbance the neemﬁtef@ of these caleulations, westuicted ﬂyﬁnto@ HF-
DFT compiitations incorpordting Pubay DIIS and geometuic dinect minimigation were employed.

Tevt& aPPnoaoem &'tneng,‘tﬁen& 'tew 'tewanéttcae &cx&t& @an oEétmmi.ni.ng um‘t‘ucae Lan‘ugdtban enmgte&
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cmoe eeeét%an a@@mf&e&. caecwedteoe as enengg ce'c@@mence& &étwwn a[ﬂ?’umtgeoe new’t‘mae cmoe
Lontgeoe §ta'te&. aeong w'ﬁtev cewmtcae Po’ten't‘wte cmoe geo&ae evcmoeness (Ogenegm ef af., lOQD

Compound, |1V)  [AGU)

(V) (V) &)
DDS 568 067 2505 3175 2009
ANHS 551 163 194 -357 3285
AnoBS  [582 181 2005 23815 36295
AOHS 593 186 2035 -3895 37275
ANOS 599 341 129 470 85620
AnBS 605 193 206 -399 38641
ABS 617 202 2075 4095 40407
ATS 622|208 207 415 416
AlS 630 225 2025 4275 15125
ACS 631 224 2035 4275 44903
ANS 1219|127 046 1173 1495575

Guven that nfibtons Tond o adsond. on matallic surfaces with Cowen handness. ANSs Lower
bhandness value of 046l compared to ABSs 1075 is niteworthy. Addtionally, the
cbectnophibicity under which measunes a molecutes abilily to accept electuons. was caleuated.
ANHSs tow dboctnophilictty indes of 3285 ol suggests weak electuon-accepting capactty
ohile ANSs fighen vabue of 1495575 U indicates stongen cbectron-accopting poteritial. as

&ewum Ln'ta&ﬁe Lll a&oue,
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43 Dmg&&m&s ’w,wmétms

LLPLn&e«L’& Pwﬁe a@ Fwe aw’tﬂtne& &eg Pﬁg&tcacﬁemtcae Pnopm’t’w& Ln@&wnomg a oenwg'& a%cte
&Laauatﬁa&t@i@_ Tew&e anewo[),e maEecwewb wetgm—, ELP«O«P&LELCWy (Lag/ P) e»yoenogen aanoe oeana%&
and acce[ﬂfan&, and Paﬁom &ufm@ace asea, Cam{uanoﬁ& aoee»mtng/ Tto these Pcmctmétm& genmaﬁﬁg

ex@»b&t—t &éttm mem&nane Pmmec&&b@ity/ cmoe a&&onp‘t‘wn.

Mo:ﬁeowtww Mtgfit Cam[}ou,mf& wi:te» evtgewn maeecwe(m wetg,eit& ie SOO OEaetan& 'tencf to ewwe
Poanen &aewﬁiei:ty,, ma&tng it &L@@Lcwﬁt @a‘m 'tewm To &L&&aeue in &Loeog/iccte @ewioe& anoe nectcem _tewiﬁu
'tang,ét site (Taﬁwt 8< Beeema, lOQ,l ) 76( E(mg,m maCecwEe em& a e»anOEen Time Pa&&tng,’tﬁnawg,em
'tew &Paoﬁ &Lan,m a@ ceee mem&nane& Tﬁas is &ec(xu,&e 't?w, memﬁnane is Pntmantey caml;o&eoe aG

non—PoewL eLPLOE& cu’we ecmg,e% maeecu,ee& a@ten evcwe mone Pa(ﬁm gﬁwwp& ﬁtnoﬁentng/ -tew‘m

Pa&sage. A(’,(’, DDS oEmwdtLue& Pa&&e&& maeecw&m weigeft Ee&&'temn SOO oeaetan& e;acel;?t 74[5 anoe
ANS wfte» 67 631 anoe 514.51%@&’}@6(1%63, LnoELcdthg, Poa% &aewﬁtefty,, as &ewum in ta&@e 43
%eeaw,

Pasitition Coefficient: The paitition cocfficient (bog P). a measune of a compound's solubility in
ol <ebifive to waiten. s @ extfical facton in duug discovory and dovelopment (Aunatt & Plancy,
L012) White typically detenmined using octancl and wafen the principle can Be applied to
any, immiscible sofuverit pain (Poote & Poole. 2003). Despite its impostance, bog P values are
often estimated compititionally nothen than measuned expenimentally in canly duug neseanch,
A comparson of predicted and experimental tog P vafucs for compeunds. seveated that
denivdtives of Dapsane with Cog P values Below 56 are premising drug candiddtes ACE the

&emtudﬁue o@ DDS ewwe ua&w& ﬁeﬁaw 56 e)acel;'t 74((:574[5 cmoe AmBS w-ctﬂ 612,1110592,5940
owwe 5&50940 %e&Peétweey,, as shown Lnfa&ﬁe 43 &eﬁaw.



Pozcm Sunﬁa«w A'wa. (PSA) is a cnwctae oee&culitan in mecffw'mae cewmi,&'tng/ @cm a&&e&&tng a

molecule's dnug-tibe propestios It s cabeulated as the sum of the surface ancas of poba dtoms
(primarily orggen and: nitrogen) and thein dttached hydrogen dtoms. A bigher PSA covnelites
with decreased cell membrane permeability. Mobecules with o PSA guedten than 140 A% often
Rt poot oval Bioavailability. To access the coitual newous system(CNS). o molecule
typically equires a PSA Bebow 90 A2Mannbotd & al. 2012). ANS indicates poon cnal
broavaitability with 14342 white ANOSANHS and AOHS weuld have difficubly accessing the
ONS due to valucs aBove JOA which are 1261 107 7and 11928 wespectively. as shown tn
table 43 Bobou.

R&tdtaw &Muz& P ane Sin Ee &onoe& wi?tﬂm a moEecu,ee Jc%at can neee noldte witeww't ﬁnea@tn
4 4 4
'tew maeecwee. Tewg &Lg,nt@tcan’tey, Lngewence a moﬁecwﬁe‘& @&wt&tﬁd} omoe _temee—oetmen&wnae
&emPe.CamPownoe& with o Cower nwm@»m a@ no'tdta&ee &anoe& 'tenof to u(?u&afc &éttm orab
@»wawa@a@wﬁ@, a&'tewy ae moie etae()y, To Pa&&'weﬁy o&@@w&e acnoss ceee mem&nane& (LL QOH)
po‘tdta&ee &amf& aﬁﬁow a maﬁecwee To aoEaP't oetgﬁenen't con@a‘mmdt’wn& anneastng 't?w &&e&ﬁwoﬁ
o@ @Lnoﬁtng/ a @cwanot&ﬁe &anf'mg, Pa&e wc’?teu ct'tcmg,ét Pno‘tetn. An excessive nwm&m aﬁ no‘tdta&ﬁe
ﬁanoe& can eeaoe To an‘wa&eoﬁ can@a%mdt‘wnae @ﬁext&bﬂdy, we»'ucem can negdt‘weﬂy, Lmchét ﬁmoei,ng
a@@tnfty,_Howwm, 'ww, nwm&m ag %dtdtct&@e &onoes is a needttwey &LmPEe oee&cn'ulitan omoe may not
Eweey, ccxP'tw%e'tew comPEexi?tg a@ a moﬂecwee's con@anma’tbanae &lzcwe (Rat a af., QOlg) Te»me ae
examl;ee& o@ oe%wg,& w-ctﬂ &ug,% %o‘tdtot&ee ﬁanoe courils 'tem't exemtﬁi?t e;aceeeen't &Loauab@a&teﬂfy/ omoe
eggtcacg. we»‘uEe 'tew nwm&m a@ na'tdtaeyee eyancgs is a m(im&(ie Pa%amétm, Et seww&f e»e w&ecg in

corywnc'tton wi?tev o_tewn Pﬁy,&tcacewmtcae P%olwit'w&_to assess o moﬁecweers oe%wg,—etae Po’ten'tme.

A ndtdtct&& &anoﬁ is omg sm%ee nan-ntng &anoe, &anoEeoB to a nenterminal ewowy (L.e., non—
evy,oe"wg,en) dtom. &acewoeeoe @‘wm 'tfw counl were otmtoee C'N &onoe& &eoaw&e o@ Jc%m ewg,eu

%a‘tdttanae znz%gg ﬁomnwn (Ma&cm a af., 1013) T&Ls Pcmcxmétm iS a measuie ag maEecwea%



g(iexiﬁbefty cmoe e»a& &ew,awn _ta &e a ueny g,aooe oee&c%'blita% a@ a‘mae &taauatﬁa&tedy a@ oEnwg,&, A
Eange nwmﬁm o@ %dtdta&ﬁe &once& (Z 10) em& &een a&&acta’teoe wt'tev I}aon onae ﬁtaauab@aﬁtedy,
Pait’ww@an@g wew,n a&&ocba’teoe wite» a ewge» Poewm &uﬂb@ace aret (>1L|O &L ) (Ue&m afag., lOOl)
Nane a@ 'Ct& oeenwdtwe& e»ct& a na'tdtaﬁee ﬁanoe g,‘wdten _tewm 10 ewnce _tewg Pa&&e&& g,aooe ancte
ﬁwauat({aﬁteﬂy, as &?wum Lnfa&ﬁe 43 &eEow.

che'w?m Bom:e Donoﬁl& (‘HBD&) ckwcm'ti,@g, a maeecw(),e‘& a&iﬁftg to @anm ﬁyoﬁ‘wgen ﬁanoe& ﬁa&eoe
on the nwmﬁen o@ e»y,oemog,en datoms &Lnedtey, attached to nftnagen of axgg/en dtom&, Moﬁecw@e&

with more HBDs genenally erhibil poonen membrane penmeability dueto the increased cnengy
neguined to disnupt Thein inferactions with water mobecules when Transilioning from an
agueous envinonment to a lipid membrane (Lomba ot al. 2021). The number of hydnogen
atoms. Ganded To nifvogen ox oxgen in o mofecule. A higher number, of HBDs offen cornelates
with poor membrane permeability duetothe cnengy nequined to Break hydrogen bonds. HBDs
are cucial for understonding @ mobecules obility to uteradt with s envinenment
pasiticuanly in Biclogical systems (andar o af. 101d). The number of HBDs is a
significart facton influcncing @ compeund’s membrane peumeability. A Cowen number of, HEDs

9enena€€g Ln&icdte& &étten mem&nane Penmea&t@dy. Ma&’t a@ 'tew DDS& oEmLucthes Po&&e&& eow

HBD& with value O e;acelit gan 7407“/5 omoe ANHS with &C'Lg,e{tey emtg/ﬁm value a@ HBD&Q as
shown Ln‘ta@(),e 43 Qee,aw.

che’w?m Bomz Acwrtow (‘HBA&) are dboms wt'temm a maeecwEe capaﬁee ag otocelitmg a
evy,oe%og,en &onoe g"wm o oEonon mo@eowee. TyPLoae%, these datoms ane ni?tnag/en, cwgg,en, o%
gewa%me, excﬁwoe'mg, &PecL@Lc ni?tnagen can@tgwna‘tban& (’,&e Pa&it‘weey oewmgeoe o Pgnnaetc
nftnagen. Ltae ﬁgoenag,en &onoe oEana‘m&, HBA& can’tn‘u&w_te &Lgnt@tcan’t@y To a moEecweeV& aumaee
evy,oe%og,en &anoﬁing caPacfty. A maeecuEe w-atﬂ a ﬁog,ew nwm&m a@ HBA& o@ten exe»'uaft& neoewceoe

memﬁnome Pmmea&'uefty, (Kenn&, QOQQ) Te»'u& is Eyecaw&e 'tew maeecwEe ganm& &_t%ang, euyoe?wgen



&ancf& wite» wdtm moeecwee&, cnedttng a &aﬁudtban s?w(’,(’,, Ta Penét%dte 'tew &Pcoﬁ eteagm, 'tew&e

e»y,o&mog,en ﬁancf& mw&’t &e &noaen, a Pnoce&& neckwmmg/ &wﬁ&_tan'tbae enmg/g, A& a %e&wet moeecw(),e&
wite» @ewm HBA&T@noE_to e»cwe ﬁéttm mem&%cme Pmmea&tﬁi@ (Ea@i ef ag., 1011) DDS ance 'Ct&

ceenwdtwe& nePan'teoeeg/ emcwe @ewen 'tewm, 10 HBA&, a cemnaéteu&'tbc _tﬁdt EL@eﬁy con‘t%iﬁw'te& 'ta
'tewin aﬁLec’:ty To e@@LcLen’tﬁy coss ceee mem&nane&, Hawwen, if& cnwctae To nemem&m _tewft

memﬁnane Penmea&teay is a comlyeex Pnapm'tg Ln@ﬂwenceoﬁ &g muﬁlp@e maeecwean @ecftw%e& omoe
the nwmﬁen o@ HBA& is Jw&_t ohe @aéton among, o‘tewn&, as shown Ln_taﬁee L|3 ﬁeeaw.

Compound | M LogP  |PSAAY | RB HBD HBA
(Dabons)
DDS 2483 1058380 | 9456 2 2 !
ANHS 45454 0574900 (11928 |6 2 6
AnoBS  |48457  [479072 [857 8 0 6
AOHS 45651 [4030540 [1077 |6 2 6
ANOS 48251 [4154260 |1261 8 0 8
AnBS 45257  |5850940 |6724 |6 0 !
ABS 10451 4878200 |6724 |6 0 4
AFS 4605 |5152280 |6724 |6 0 4
AlS 67631 5925340 |6724 |6 0 4
ACS 4934 6221120 |6724 |6 0 !
ANS 1451 4892560 14342 |8 0 8




44 ADME paramitors

ang, GEL&Pa&'CtLan encampa&&e& 'tew P%ace&&e& ﬁyl wem'we» a cf'mwg is a&&an&eoﬁ, oei,&_tn'bew'teoe,

metabolised. and ebimindted from the body. These processes. colfectively bnown as ADME
(A&smptwn, DistwiBiition, Metabolism, and Cxcnétion) significantly nfluence o drugs
thenapeitic efficacy and safety. The inttial step in drug dispesttion. absonption. is the process
By which a drug moves from s administrdtion site (eg. onaf. iitvavenous. uitvamuscuban) vt
the Bloodstueam. Factors such as the dug's physicochemical propeitics. formubdtion. and the
physiological envinonment ot the absonplion sife influence this process. Once in the
Blocdstuoam. a dwug is disthibited To vanious Tissues and organs. Factors affecting
distuibution include negional Blood flow nafes. moleculan sige. polanity. Binding to senum

Pno'tem& @anmtng/ a coml@ﬁ%.

Blood—Brain Bannien (BBB) is « highly selective semi-penmeable membrane that sepandtes the
cincubating Bloed from the Brains eifuacelluban fluid. This protective bannien is composed
primanily of tightly joined endcthelial colls Cining the Brains capiblanies which nestuict the
passage of mest melecules (Bovs & Eud 2019) The BBB shields the buain from havmfal
substances circulating in the Bloodsticam. such as touns. pathogens. and ceitain drugsIt
afbouws the passage of esseritial nitierits bike glucose and amino acids uite the Brain. The BBB
faciltiates the womeval of waste puoducts from the buain (Upadhyay, 2014). The BBB peses a
significant challenge for duug development. as many potential thenapeitic agents are unable
to coss this banien cffectively. This timitition often hindens the tredtment of brain discases
such as Aﬁg@wbmmv& Parkinsons. and Brain tumons. As‘twcg'tes, pericytes. and cthen cebls
corituibiite to the BBB's function and uitegnity (Cabeyas o al. 2019). The BBB poses o
significant challenge for dnug development. as many petential thenapeitic agents canndt

coss it e@@e&t‘weey. mecammg/ 'tﬂi& &omntm is cnwcme @an 'tnedt‘m% newwﬁagtcaﬁ



discases. Smallen molecules ane mone Cikeby to cnoss the BBB. LLPLOE—MM(%@ mofecules can mone
casily diffuse acuoss the BBB. A higher palor surface aven gonerally veduces BBB
permeabifity. Camlzau,nGE& that can be transpoited by specific canniens can cuoss The BBB
(Habgood M. & €& J. 2010). Due to the BBBs stuingent westrictions. onby molecules with
specific propeitics can cuoss i, These molecules Typically possess high Cipid solubility. o
mofiecutas weight bebew 400 Dattons. and ave not substuatis fon efffus pumps that actively
emove substunces. from he Brain, As o vesut the development of duugs that can offectively
onoss the BBB to thedt ceitnal newwous system (CNS) disondens preserits a significant
chatlenge in the pharmaceitical LnoEw&'tng.Ta quantify the abibily of o compound to pendtuate
the BBB. o scale is often used. with higher values indicdling 6étten CNS absonplion.
Campowncf& with o BBB value exceeding L0 are considered to have high CNS pencludtion.
while those Below Ol erhibit Cow Penétna'ttan.Tﬂe table shows thdt the deivdtives of DDS
demonstudte Cowen BBB permeability with ABS erhibiling the Cowest excopt ANOS with 111398,
Canseuswen'tey,, these dentvatives ane expected To eshibit Cimited CNS a&mPtmn.Aee the

cfenwdtwe& &eww eaw CNS Penétndtbon, as &ewwn Lnfa&ee LH &eeow.

Caco-d Cefl Line is o widely used in vitne model inthe phanmacedtical industuy to predict
the absonplion of cnafly administered drugs. Derived from human colon carcinoma cobls. these
cells ehibit charadtenistics simiban to the small witestinal mucesa when culbuned wnden
specific conditions. Caco=d celfs form Tight junctions. onedting a bawier simifan o the
uitestinal epithebium (Hidalgo o al. 1989). These cebls express engyymes found in the smatt
uitestine, enabling métabobism studies. Caco-d cebls express Transpoitens nvoboed in drug
absorplion providing a mote accundte prediction of itestinal pevmeability. The permeability

coe@@tcten‘t s a cbwan'tc‘?tdtwe measuse a@ a oamPownoev& aﬁt&?ty To Pa&& 'temawgﬁ 'tew Caca-g,
manaecxgm (Uom B‘wemen, Q B 8‘ LL, 3 1005) A emtgewn Pmmea&iewg coe@@'ucien't anftcdte&
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ﬁéttm GQ&O«WP—&O«H Pa'ten'tbae,

In 'tew can'te)Zt a@ 'te»i,& ne&ewwe», 'tew a&&enwa’tban 'tem't DDS ex%b&'ﬂt& eawm Penmea&bedy/ 'tew,cm 'Ct&
oeenwdtwe& excelit 7407"/5 &w%ge&t& Jc%at 'Ct& OEenwdtwe& ewwe a &éttm cemnce a@ Qe'mg, aﬁ&anﬁeoe

o‘maeey, comPaneoe'to 'Ct& mooﬁbgwcf Eo‘mm&. as &ewum Ln‘ta&@e LH &e@ow.

Human litestinal ABsorgtion (HIA) is o cntfical paramdter in drug developmeit. as it
datoumines the citertto which an orally administered drug is absorbed uito the Bloodstream
(Lin & Wong. 2017). Measured as o perceritage of the duug reaching the hepatic poital vein
HIA signifficartly impacts o drug's bioavailability. Moleculan weight: Cipophilicity. solubility,

and PK@ Ln@&wnce o oenwg'& a&tei:ty, To cnoss the intestinal &anntm. D'mwg, @onmwﬁa’t‘wn (e.g/.,
oea&age @a‘mm, excLPLen't&) can Lneewence HIA A ewg,e» HIA uaewe Lnoetcdtes tﬁat a &Lg,nt@tcan_t

Pon’tbon o@ 'tew aOEmmL&'teneoe oenwg is a&&a%&eoﬁ unito 'tew, &eaace&'tnectm, annea&mg 'tew &&e&ﬁaaoﬁ
o@ neacﬁmg,'tew'tangét site owwe exen‘tbng, Et&'tﬂenapew‘tbc e@@eét (Ha&&etnt ét af., QOQLD

In 'tew case o@ DDS cm,oe its OEe%wdt'we&, 'tew nepon‘tecf HIA ua&w& nang,mg, @‘wm 9597 1666% to
10000% &wg,g,e&'t e;aoeeeen't Ln'te&'tinae aﬁ&anlﬂlan, wemtce» is a Po&c’?twe dttn'u&w’te @an amae cfnwg
cfeewmy,, as &ewwn Lnfaﬁee LH &eeow.

MDCK (Madin-Darby Canine Kidney) cebls ane o widely used in vitro model To assess the
peumeability of compounds acness. coll membrancs. They foum Tight junetions. mimicking the
infestinal epithelium. making them o valuable Tool in dvug discoveny. MDCK cebls ane
employed to predict the uitestinal absorption of compounds highen permeabibity value
ndicates @ guodtin Ubelihood of the compound Being. absorbed from the untestine uite the
Bloodstream (Wesset & Meiite. 200D). The paret compound (DDS) exhibited significaritty
highen permeabilily acvoss The MDCK cetl monclagen companed to ifs denivatives with Cess

'tewm 3 as &ewwn Ln'tot&ee LH &eeow.
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Plasma pritein Binding (PPB) wefons to the eiferit to which a drug bindsto proteins within the
Blood plasma. This witeraction significartly nfluences o drug's pharmacobinitic and
pharmacodynamic propeities (Schmidt o af. 2010).Only the unbound fradtion of a drug can
distuibuite to tanget tissues and exeit its therapedtio offeit: The unbound fradtion is primasily
métabolined and oxcnited from the BodyA high degree of pritein Binding can weduce drug
officacy By limiting the amownt of free drug availableto uiteradt with its target (Smith o of,
2010)Compétition for binding sites on plasma prcteins can Load te drug-drug itevadtions.
Compounds with Righ PPB vafucs (loseto I0%) bave a Largen propoition of the drug Bound
to plasma proteins(Hall ot af. 2009). This might toad to o sower onsit of action and a
Congor dundtion of cffect. However. a high PPB can abse increase the wisk of drug
uitenadtions. . It can Be seon that aft the dovivdtives of DDS show a Binding affinity gredter
than 90, Onby ABS and AFS abso showed o bounding aBility very closeto 90, as shown in
table 44 below.

Skin Penmeabibity (SP): Skin penmeabilily nefens o the ability of substances to pendtuate the
skin and aiter the Glocdstuoam. Its o cuucial facton inthe development of transdermal duug
delivory systems and in assessing the pateitial wisks associdted with sbin exposure to
chemicals (Schacfen ot al. 2013). AnBS bave the highest sbin permeability followed by ABS

as comPaneoe To dtﬁm CEmLudtLue& e»ence 'tewy emcwe a e»'ug,ewn cal;a&beay o@ P,enétndtm?/l omoe
cft@@w&tng’tﬁnaw%ﬂ‘tﬁe &&m, as &ewwn Ln'tot&ee LH &eeow.
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Compound | BBB Caco-d HIA%) MDCK PPB SP
DDS 041122 0515127 195808089 | 255011 61747812 |-1.96876
ANHS 0073051 |[214501 97134010 | 0.0865534 | 386021861 |-146641
AmoBS 0943792 | 217117 97672379 | 0.0488581 |92.340493 |-131429
AOHS 3O.O7 3027 900067 34 195971666 | 0.0494539 |95996339 |-173567
ANOS 211398 189824 100000 | 00477411 93537183 [-149332
AmBS 0147944 | 217135 37 90363 | 00573937 |[91.345558 |-0864806
ABS Zg%003;136 117106 97804994 | 00527791 |89.091990 |-0.960578
AFS 0297552 | 217004 97813251 | 00498759 |89453277 |-141739
ALS 0187733 229901 98154478 10517697  [100.000 |-113078
ACS 0195916 | 214426 98239063 | 00522383 | 34614544 | -112509
ANS 0494505 | 9.05512 97360940 | 0.047618 | 935140616 |-1.91051
45 Tomdfg, wamétm,&

To)o'oc'ity/ %e@m& 'ta a &wﬁ&’t«xncevs Pdten‘t’ucte _ta ewmm o cfama%le an ang,an'u&m. L’I/CBLULL(BU/(IE

nespan&e& 'ta 'tcw‘uc &w&&'tomce& cah mmy wLLoEeEy,. Ta assess a camPawncE& 'taxtcfty, in vivo &'twoetes

ae canoEwEtece wsmg an‘umaE& &wcﬁ as na&&ft&. ndt&, anoe mice. . Tew&e &'twcfbe& Lnuaeue 'tew 'te&_t

gan Pancxmétm& e‘u@e aegae_dtame&'te&tcanc‘ma?/lemdty,cfotﬁ;ﬂnta ma?/lnot'te&t omoe LCSO.

Aeg,aa'dt is an e@@tcten‘t &Laa&&a& métewoe t&at w‘t‘u&ge& mtcna(ng(xe to waewdte 'tew 'ta)ai,cftg ag

vaious &w&&’t@nces, anewoemg, wa camPawnoe&, e@@ewen't&, &eoetmen't&, omoe wdtm &amPEe&.R’

necbwme& anmeLe wLesouces @an cwetwne omoe mairtenance (Hwng, lOOLD ]f& QPPELccxﬁee To a




wLOEe ‘mcmge a@ &ampee_type& cmoe cah oeétedt 'taxtcfty, DDS cmoe 'Ct& OEenwdt'we&_ A eawm AEg/ae—a_t
ua@we g,enmaeegl Lnoetcdte& e»'bgewn _ta)otcity, Tew ‘w&uﬁf& &wgge&’t’tﬂa‘t mo&‘t ceenwdtwes exem'u&'ﬁteoe

e«»wm—toucitg campanecf 'ta_tew Panen't comPawnoe as &ewum Ln_ta&ee L|5 ﬁeeaw,

The Ames test is o widely wsed mathod to assess the matagenic poteritial of chemicals. It
employs Bactenia To detect mitations induced By the test substance, The Ames test ifibiyes
specific stuains of Salmonella typhimunium That canny mulotions affecting Ristidine
ﬁtasynﬂwsts.’me Tost measunes the abiliy of a chemical To cause these bactonia to neveit to o

ﬂt&’t‘w&ne-tnoﬁepemfen't &'tdte, Lno&cdting/ a mw'tdt‘wn_ A eu:gewm nwm&m o@ nevettant coean‘w&
&wg,g,e&'t& annea&eoﬁ mw'tag,emci?tg a@‘tﬂe'te&’t &u,ﬁ&_tance (McMaewn a af,. 197 9)

Inthe coriteit of the provided information. the Ames test would be used to detenmine if the DS
and its denivatives have the patertial to cause gendtic mutitions escept ANHS and ACSas
shown in Table 45 Bebow. A positive Ames test wesull would naise concerns about the
compounds  safety and potential cancinegenicity while I docsnt definitively puove

canctnog,emci?@, i?t wannan‘t& Euﬁﬁtﬁm Lnue&'tbg,dtbon owwe cww@we ‘us@ QSSeSSmen't_

Ca nefens To the a&t@i?t of a &w&&'tance To cause cance. In the contedt o cfnw
4 4
cfweﬁal;ment Ct s cnwcme To assess 'tew ccmc‘magentc Po‘ten'tme a@ camPowncf& To ensure Pdtben‘t
&a@éty,..’reww Lnuo&w aoEanL&'tmmg Jc(?w, coml;wwnoe to cm‘umctes ftgPLcaEEg nats anoe mLce) ouvet ah
eitenoeecf meoe To a&&mue Tumon cfweﬁal;ment’rﬁe&e Tests aﬁ&a use ceee cwetw%e& o L&aﬁa‘teoe
enaymes To waﬁwdte a com auwwg& a'ten‘ttae To oecxmcx ) DNA o intenact w-atﬂ ceﬁﬁwea%
2 P P 4
P%oce&&e& Lnuaeueoe in cww'mag,enests (Oetue'mcc o af., 2,007 ) Pneo&c'tme maoEees cah &e w&eoe to
estimaite ca%ctnog,emci?tg ﬁa&eoe on a camPowncf& cewm'ucae &'tnwdtw%e_]?eg,wedta%y agencte& &wcem
as 'tew, FDA omoe EMA ewwe strict wtoeeeme& ot assessing cancinogenicil oEunLn oenw
4 d ;A g g
oeweEaPment Compawnoe& w-ct% a %ugﬂ cwwtnagentc nt&& anefy,PLcQEEy, %@Jec'teoe.
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In 'tew con'teJZt a@ 'tem'u& ‘w&ecmceu, 'tew wse a@ a Po&itwe &Lg,n 'ta Lnoe'wdte a ca%ctnag,en'w 'tenoeencg
omce a negdt’we &Lg,n'ta LnoELcoCte a nan-cancmagenbctenoeencg Ln_ta&ee 45 Pnouboﬁe& a &Lmlzet@teoe
nePne&en'tdtbon a@ cancmagemcfty, a&&e&&men‘t, Hawwen, Ct s LmPaitan't 'ta na'te _tewft

cancbnog,emcitg waewdt'wn is a camp@ex Pnace&& Lnua@umg mwetLPee E'me& a@ wLOEence.

The DaPe»nLa mag,m'fe&t is a wtofe(iy used &‘wa&&ag to assess the acute _tachfty/ of substances.
Tew& &maee cnu,s'tacean is &en&ﬂtwe 'ta enubnanmen'tae can‘taminan't& omoe ServesS as o ne&a&@e
indicaton a@ Pa’ten'ttcuﬁ ham to a%wdt‘w &@e. Dapem'ua magna is %Lgﬁeg sensitive To a wange aﬁ

Poeew'tan_t&. Tew Test is neﬂdtweey LnexPen&we omoe ea&y, To conoewét. ]ft Pnauioee& ua@wa&@e
Ln@onma’tbon aﬁaw’t’tﬂe Po‘ten'ttae ecoeagtcae LmPaét a@ cewm'wae& (T@acgg& a af,. QOQD

In 'tew contest o@ 'tem'u& ne&eance», 'tew eawen Dal;emta_dt uaﬁwe @a% most cemwdt'we& comewoe to
'tew wan't comPawnoe aneicdte& 'tew:t 'tew&e oeen'wdtwe& ae g,ene%aeey Ee&& Toxic Tto a%wa’t‘w

ong,omb&m&.

LCs0 stands. for Lethat Conceritation 50. It is a measure of acute toxictty used to quaritify
the concaritudtion of a substance wequined to Bill 50% of atest pepuldtion within a specified
time poniod. This value is typically expressed in milligrams pen fiten (mg//L). Unfike LDso
(Cathal dose). LCsO ts wsed for substances in o liquid on gaseous form. A Lower LCs0 vabue
indicdtes a highentosictty of the substance, Common tost onganisms incude fish. daphnia. and

aﬁgae.

LCSO is w&eoe eiten&weey in enu‘manmen'tqe _taxtcaeag,g, anoe n‘u&a a&w&&men‘t 'to waﬁwdte 'tew

Po‘ten'twe ewtgomoes ag chemicals (Gwlitcx 8< Gwlﬂfw QOQO)

Tew '(Ta;atofty, Pna@iﬂes a@ DDS omoe its oem‘wdtwes w-ee waEwcCteoE w&m?/l 'tew Pme-ADMaT '(Taae

Tew caecwe,dtecf 'taxtcfty, Pcwcxme'tm& ae &wmmcm'ugeoe in Ta&ee 4.5ﬁe€aw:
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Table 4.5: Twucty Paramétens of DDS and tts Dentuctives

Compawnoe Aegae_dt Ame&fte&_t Cancinomouse Cancinondt Dapemw.dt LCSO
DDS 0180636 | matagen negative negatwe | 0300425 | 250
ANHS 00104317 nan—mw'tag,en neg,dt‘we neg,dtwe 000934319 3500
AmaBS gOOLV 7 10 mw'tag,en neg,dtwe neg,dtwe OOOQ] LISSLI 3500
AOHS 80046597 nan—mw'tag,en p.a&t'twe pa&it‘we 000410014 3500
ANOS OOL|16 mw’tag,en neg,dtwe pa&i?twe OOOHQLIQ 1345
AmBS 90030968 mw‘tccg,en neg,a'twe neg,cc'twe 000121026 3500
ABS L(I)OO75591 mw’tag,en neg,dt‘we neg,dttw 000313683 3500
AFS (53.004&;115 mitagen positive posttive | 000219951 | 3500
AlS 00016001 | matagen negative posttive | 892236~ | 3500
q 005
ACS g.oo;zlo&& non-matagen | negative negaitive 8.00060156 3500
ANS 30062811 mw-tqg,e,n pa&ftwe pa&ftiue 000214232 ].345
46 Docking Studies

Maﬁecw(),an ceac@mg &meecitban& wene eml;eayeoe 'to assess 'tew, Po'ten'tme a@ DDS omcf i?t&
cfm'wdt‘we& as Lneu&'itan& a@ Can% @a’ttg acid cem‘m enaye—aclz ‘meoﬁudtcwe (INHA) in campeu w‘ftem

an L&anbca‘t&nbc—ac E—NADH Lne»‘uﬁc’?tan %o'te'm. Tﬁe na'tem 'twm ét 1 Loe, wos nét%twecf Lom 'tew
¢ P P ;A




Puctein Deta Bank and prepaned for doching by nemoving water molecules and. adding
bhydnogen dtoms. Computitional analysis of the compounds electuonic propetics and. drug-
ibeness profiles was conducted using Spattan and Lipinshis Rule of Fuve. nespectively.
ADMET properties wene predicted using Pre-ADMET. white Tosictty endpotrits wene evabudted
with TEST 4.

To prepanc for docking simulations. the seductase (Lyid) was ftained. from the Puctein Deta
Bank and. processed by wemosing waten mofecules and. unnecessany wesidues, The cabeulated
Binding free enengics ( G) for The best doching poses of the IDS and Thetn denivtives
indicated. patertial nhibitory actioity agamnstthe veductase, as neflected by the negative G

uaewe&.

Cﬁa@agtmtne, a well-established ummapﬂmwm aitibictic inkibitorn, served as a benchmank
oewg in This &'(71»063,. Its &Lnoe'mg, a@@mt‘@ to the neductase was datermined to be -7 4. Docatng
nesulls indicated that several denivdtives eshibited caml;wwﬁ(fe on even Supenion @»Lno&ng
affinitics to the neference drug. clofagimine. Compounds ANOS AOHSAFSANSANHS and
ABS demonstidated the most promising inhibitory potertial against the reductase. However.

gwn_tﬁm &'twcfbe& ase ne%wmeoe_to uaetcfdte'tﬁe&e come'taTLonae gtnoei,n?/l& exl;mtmen'taeey,.

Table 46: Bm&ng, Awnm» of DDS and tts denivatives with Revense Twn&oulata»e (PDB:
1y

Camp,awnoe Bmoemg, A@@mitg (&caﬂ/ maE) In camPanL&anfa Ceacxgcxmme

DDS -6.3 <
ANHS -/6 >
AmoBS -/d <

/0



ACHS /9 >
ANOS -/9 >
AmBS /1 <
ABS -/6 >
AFS -/7 >
ALS 68 <
ACS -/d <
ANS -/6 >

CHAPTER F1UE

SUMMARY AND CONCLUSION

51 SUMMARY

This wescanch empeay,eoe compaitational aPPnoacew& to came%msweﬁg characteniye 49-
subfonyldianibine and s denivatives. To cluciddte the compounds clectuonic structune and
reactivily, density functional theony (DFT) cabeulations were undeitaben itifining the SPaitan
software package. A uigonous assessmerl of drug-Cieness was conducted By applying
Lipinskis Rube of Five to the compounds. To predict the compounds” absonption. distuibution.
métabolism. excnetion. and Toseity (ADMET) profiles. the Puc-ADMET tool was employed.
Fuithermone, the touicity endpoiits of the compounds wene estimated using the TEST 41
software.To evaludte the potertial Binding uiteractions of these compounds with o Biclogical
tanget, mobecuban docking simubations wene performed using AuitoDock. The pratein structune
obtained from the Puctein Deta Bank. was méticubously prepared for docking By removing

wdlen moeeouﬁe& omoe aoﬁo@tng ﬁgoﬁnogen dtom&.
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52 CONCLUSION

Campw_tdtwnae cmctey,&w nweaeeoe tﬁat”c&e L|,L|v—&w€€ony,eoetanteme oeenwdtwe& Pa&&e&& %eaétwe
@wnétbonae ymawlw, Despfte Jc%w, ma&’t campawnOE& aoeew‘woe _ta LLPLn&QLV& Qwﬁe o@ Fwe, &wg,g,e&’tbng/
Po'ten_t'uae a%aa &Laauabﬁa&te'ﬁty Aoﬁoﬁfttonaeey,, 'tew cee%'wdt'we& e;aew&fteoe Gauo‘ma&ee ADM&T
Pno@tee& omoe an 'ta»ic'ﬁtg, as Lnoetcdteoe &g 'toxtcitg Panamétm caﬁcwedt‘wn&. Dac&mg &_two&e&
oeeman&'tndteoe tﬂat cesitain ofmwdtwe& wﬁt&ﬂteof &wPe%Lan ﬁLnOELng a@@tn'ﬂt‘w& To 'tew ne&wéta&e

comPaneoe 'ta'tew ‘w@e‘wnce ce%wg,, cﬁa@c&gtmtne_ Hawwen, caml;ou,nOE& wi:tem eawm &Lno&ng, a@@mi?t‘w&
mtgm' s’a(i(i exemtﬁft an‘t‘wtnae aét‘wftg, ﬁu,'t wi?tﬂ necfu,cecf Po’tenc
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