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INTROOUCTION

e Medicinal Chemistry is fhe branch of Chemistry focused on e
d@fﬂn « Bynthesis ond  development of phamaeulical compound

® Tt combines puinciples fsom Organic Chemistry ,  Biochemistny anc]
phmwlagq o aeate new drur&z and  empmves xishing, ones .

PuvsicocwemicaL  Propernes Tn Rewamon To
BiooGicAL Action

® Physicochemical Propetties refers o physiaol and  chemical  charadesishcs
of a dmfa_ molecale that influene tts  behaviour 1n b{htobu'(af Aslems.

o Thee propesties plcui,s a cncial e in delmmmhg. the dmg’s
absgophion , distsibahion , Mefabolism and  excrehon .

® T includes -

@ TIbnisahon

@ Solubility

® fortlition Oeficient

© Hydrogen Bondin

® Putein Blnchh%

© (helation

@ Buisoderism

Optical € Gieometrial  Tsomerism .
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@ | _IonisaTion

¢ Tonisalion is a key physicciemicd prpety that refers o the abily
of o molexle fo doin or lase pobns CH) leudrng, fo the formahon
of chorged  Spedies (iong) . -

® The exent of fonizabion s detesmined by pka of the drg. and
pH of the swmundfr? envionment

Rewamon To BioweicaL Acmon

@ Solubitity : Tonized drgs are more soluble in waler , aiding. in
drssolution in aqueous. envionments like gagtmintesting|
tract

@ Membrane Fermeablity : Non- fonized fooma of drug. are more fgophilc ,
allowing. them 1 crosc Membres ensily
Whereas fonizecd fowme, shiggle o penelrte
lipid  bilayers .

@ Abaption « Dishibution : Drugs must balance jonizabon fo be absosbal
efficiently , wesk acidg absosh befter in
acidic -envionment , while wesk bases abosb
befter in  basic environment,

@ Eeton . Tonieed diugs are mote woler golble and e exeted
mofe easly vio the kidneys, whie non- jonized drugs
may undeigo reabsodbhion

e By unfiensw‘andfng_ Tonizahon , medicinal chemists opimize dru}
properties for “better Hherapeutic acton and bioauailbily
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@ [Sowsiry

® Solubilty is the ability of 0 substane Csolle) b dissole in a

Sdvent 4 foom a homogenous soluhon

® In dhe @rtext of Medicinal C hemishy . D &qui:-r'mv fefers,
fo fhe edent b which a dug dissolves I bidogf@' fluds,
(eq gashn'c Juice , blood or infeshiml fiwdl ) .

® Dugs must be sufiienfly soluble in aquews fluids o be

absovbed , distibuted and Aronsposted  effectively in Fhe bedy.

BiowaicaL  SIGNIFICANCE

0 Drug. Absorption Bioavailibility < © A dug. must disolve in GIT fluds
before It can be abawbed inky 4he

Dloodglream.

. ﬁ}nrtq soluble drgs have low
diswlulion  rofes, %;dfng_fo ledueed
bioawailibility .

@ Drm&L Drshibuhon - e Once absobed |, o dmg circulotes plasma
whid moshy waler .
e Highly woler 2ofuple -dm?»; remaing fn bood
while lipophilic dg. cishibules ouer

® Dru% Metabolism € Excrelion “o (Uales soluble dﬂ.!f}!. are ensly melabolied
éxaeted via Kidneys .
* ooy Soluble druga require mefabolism)
fo incease  solubility fos excrelion
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® Solubilty i a cihial factor o clug. design and fomnulodion |
Oﬂ?ﬁth‘ng. absopfion , distibubon , metabalism and  excielion .

® Medicinal Chemists oplimize drut‘} SUI'ubl'll'fV fo enhance br'oaum'lr'ﬁlﬂy,
therapeutic achon and  patient " @mpliance  while mi‘m'mizr'r?, sSide
effects.
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@) | Partimon EFFicent |

o The Pubton coeficient is the fako of compound & @neentrahion
In a Lipophilic Solvent o its conentrahon in hydraphilic  wlvent
o equilibrium .

* Tt s expreseed as :

Ps fDrﬂg] Lpip
[Dng T waree

e The Hydwphilic and Lipophilic natwe oF }e?, drug. B Indicated
by laJ. P

BioocicaL  IMporTANCE

e A moderale Iog P enhanees absorghon -fhrouah -b;bl-ngim! membranes,
as cell. membranes are lipophilic .

* Drugs with veny high lop are foo lipophilic and may bewme
tapped in  membranes

® Drgs wih very low Ic?r-’ aie fo hydrophihc and may not
o lipid membranes effectivel

® Ligophiic druga are mel‘abﬂ!fzedv N liver befose excretion , while
hydrophilic qu,& are exdeted direcy by the kidneg»s,
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® | HvOROGEN Bonome_]

® Hydrogen Bondl‘n3 Is a Type of wedk chemical Inferadion Hhat gcaus
when a hydrogen alom (H) i Shared belween o0 dlechoneqabive
donor and an elechme(d.ﬂh‘ue acephos .

® Tt is of two fypes -

@ Intermolecular qumgen Bond:'n:g_\

® Thtamoleculos Hycﬁ'ogen Bond;'n%

TInTermorecuiar H- Bonoing

IMporTANCE TN Biowencar Revamon

@ Solwiity : Druga that foom hydrogen ponde. chisolve betfer i waley
impyoving. their - solubility .
e Exomple”  faretumol formg hydiogen bonds |, mah'ngn
It highly waler - goluble -

@ Membrone Permeability: Too many hydiogen bonds make a dny

less lipophilic fedudng. its ability fo cross
cell membranes
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© Receptor Bfndl'ng, : Many drg. inferact with proteins %ruugh
hydmgm bonds, |, aﬂ%ch‘n(ar Fheir  pofency .

@ Metabglism € Pxcrehon HVd"Oﬂe" tnndﬁrg can Ifluene.  how
drugs”. bind b “llver enzymec fos
melaboliom <€ how e&m’!y they are
exceled .

* Hydiogen bording, fs exental for dmgﬂ Solubility , ab<osphon
furﬂet bl'n:lmg. and  metabolizm.
® Bolancing. hydiogen bonds 15 cricial To dm‘gm‘rgn effechve

dmc}g .
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® | ProTeIN_BiNDING |

* Protein Br‘ndfng‘ refes fo the abilly of a drg o bind
fo plasma pooteins  C suh a& albumin , o~ acid  glycpsotein
and lipopwoteins) in the  bloodalream .

o Drg exist in two formd :

@ Bound Drug. Cinadive |, shored in bloodstream )

® free Dmg, ( achve, auailable 1o bfafoéa'ca! achon)

MAJor ProteEINs INuoLVED
® Albumin * Rindz To Acidric Dﬂa‘g&
® af- Acd Glyopmwiein : Binds t Basic Duigs
® lipopwotein @ Bindz T Lipophilic Dmgg

ImporTANCE IN BioweicaL Susten

® Drg. Distibubion = Highly  Protein -bound  dlrugy, sty i ciiculation
longer and distiibule more slawly info fissues

@ Drug. Adivity © Only the free dru& & avallable o jotesact with
feeplos. and produce  effects .

@ Melabolism @ Prarefion | Bound druga are not ewlly melbolised or
exeled . The liver and Kicneys ~ poimamly
remove ffee drugs,

o Prplein bindl'ng. influenes  diug. dishibution ,Gcﬁuih{ . Interachons, ,
Metabolicm and  excrelion. Undesstanding it helpz in dasf'ng, adugtments
and auoiding druél interachon:
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© |_CheLaTion |

® (helation happens when a drg. binds fightly fo  metal iong
like  @leium . iron, meﬂne.g'um 0¥ zinC | ﬁ:mmin% a Sloble,
Complex - '

ReLATON Wi Blowgicar SvsTem

@ Affects Absompbon :  Some drugs bind fo metlz_ i food , making,
them harder fo absosb,

@ Removes Toxic Melols © Some dga are ued fo frap € wemove
harmfl - metalz fom  Jhe bodz( 4

® Bok Enzymes:  Some drugs shp enzymes fom woking, by
bind:‘ng o meola they ned .

o Chelolion can affect dm% obsowphon , femove foxing & black
enzymes .

® Undergtonding, It helps in mah‘n% dmgg wosk beffer and
Gﬂoidl'n% food or mel! Ihlerchon .
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® [Bormmerensr )

® Befor Discussing., Bioisotenism , lels first discus Toostericm .

* Isostewsm s the phenomenon where Moleatles oF fone have
the zame number of abms and a similar aman boof
eledrons , lending. to comparable physical and  chemical propertis -
Example Ny (Nitmgen) and €0 Ccaubon monoasicle)

* Both have same number of total elechons (i)
* Both molecules have friple bond Hw 4wo cboma.
* They have similar bond ’mglhdnd Jonzakion eneqgies.

* The neept of isateniom jntoduced st
In 1919 .

b,l J'Evl'nca_ Langmw’r

BioisosTERISM

® Bioisostemism 2 0 conept in Medicinal Chemisiny where one funchona
group Or Moleade fs replaed with another fhal has imilar physizy
and chemicol properties

o Thiz hel improve the drug's effeds. raduce side effeds or make
I lost longer in the  body.

Detailed _Explanation

In dn cle:gn scenhst offen ¢ parks of a dug o make
it t}ﬁﬂgf However if they repiacem;f?: past with Smemf?l;g foo
different | 4he dﬂtg_ m.u'g.hf Sfop wmrklhg.- So they use Bioisosteres
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CLassiFicanon OF BIoISOSTERISM

Bioisocterec are mainly m}egoaized Inb two marn fypes
@ Clogial Bioisodteres
@ Non- (lacsical Bioisasteres

@ _Curssionr BioisosTeres
® These we the bioisadteres which have the game valency |
ghape and  elecronic - propesties .

* Example : -OH @ -pNy,

-He-F

Classifiahon

They ave futher Closified as follows :
@ Monovalent Bioisosteres + " ~0H € - NHa
® Divalent Bioisosteres P =(=0 & -C=S
© Trvalent  Bioisosteres : —0l= & -N=
@ Terwalent  Bioiwsteres ¢+ =C R -85
© Ring, Equivalents © Bezene £ Byidine

C Q

@ _Non- CuassicAL  BioisosTERES

e Non Clasica) Bioisosteres are hoge that do not have the tame
quencq 0v  eledic Pﬁq:eah‘es- bul shll produce  similar bfofcg;‘(ul effect.

* Bxample = (aboxyl (-cooH) € Tehuzdle (- (4HyNu)
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SIGNIFICANCE IN BiowoGicar Rewarion

@ Improved Phumacokineticc: Subshtuling, bioisosteres @n enhance @
dm&'s oophon, dishibubon . mefabolicm
and  excrehon ,!ea:l:'r? fo beftter effiiy
and - stability .

@ Redued Toxicty: Toxic fundiona] groups @n be replaced wilh
safer olternatives while mcu‘n}mhin% therapeulic
effects.

@ Incensed Seledwity : Bioisostesic modificalions can enhane chug's
specilicty for its famet fedhiing sich - effes .

@ Enhaned Melobolic Stability: Some bioiglesic Teplaements  peevent

fapid degradaﬁﬂn r prao!ongi drng's
half life . 4 i
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GEOMETRICAL TSOMERISM

® (leometicl Icomers are sterecisomemism +that have a different
arrongement of  qroups or abma around  dousle  bonds .

'771&[} we of fwo {ypesi
@ Cis- Tcomer
® Tone- Tcomer

RELATION To BioLoGicAL Action

e (teometmcal Toomers @n have different biologica) . achiubec .
* for Bxamplc ! (is-platin is an efedive anficancer d""ﬂ" whie

frans - plobn s nachve .

H;N\ P+/ Cl HSN\ p L
Pt
”s"/ o a” Sw,
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® [Grrin Teomemn]

® (phal Icomesism oaws when molecles have the 2ame
chemiw) foomwa but exst 0 fwo- mimor !‘mage fsms,

® It is of fwo fypes:

@ Oextrorotakosy

® Lﬂbroww

@ Dextromtolsy = Rotales plane polanced lignt
® Levomlalosy : Rolats plane. polanised light to

Opnear Tsomerism IN Reaton To Biowerar Acmon
° Gph‘ml Tsomers can  have droghtally different effext bp‘alogjta}

Zyjstemn
® for Eample - L- Dopa is used b treat Pukinon’ - déease. (yhic.

D- Dopa s bl'elogjcalry achve .

0 0

Ho OH Ho “

I
I
I
|
]
I
I
HO NHa :' HH; OH
i
I
I
|
|

L - Dopa 0- Dopa
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® Tt is ol known oz “ Biotranaformaion

® Tt ba poes by whih body fransfosms o drg_ info.mofe _ feadly
excietable  fooms -

® The puimary ste fos melabolism 2 Liver.

® (Other sites include kidney , inteines , lungs and plasma

® Metabolism usually involves enzymalic feactions in the liver that
alfer ( changes) the chemical shruchure of clug. .

® These feacions Mokes the drug more waker 2oluble and- thus
drugs beomes eusier to be eliminated foom the ~body - via
Urine 0% Dile.

® The metabolism of a dug. usually converls

- Lipid Solble — Waler Soluble

= Unionised — TIonjzed

o Metaboliam is crucial for dlrug's. clumbion and intenaity of acton , ag
wel a8 for is ouvenll safety pmﬁl'e.

Dru6 METABOLISM

Metabolism ugually leads fo conversion of
o Adive Dng —  Acive Metabolite
o Adive Drnug —™ Inhadive Metabolie
e Thadive Dmg —  Acive Melabolite.
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CuTocHROME  P4S0 EnzuMES

Cytochrome.  Puso enzymes are group of profeins in Fhe body thot
help  breakdown dugs , foxing and ofher Rubstanes

In Gyhchrome Puso , P stands for Pl‘gmcn! thal  has maximum
light absosphon at  wavel 40 nm .

® Several families of Cup enzymes qre involved n melabdion of

dru:a,g .

* These are named as CVP followed by a number Cdenotes family)

then alphabel  Csubfamily) and again a number (specific 1sofosm

of the enzyme)

Example - C¥p 3 A 4

cup 24 forms the. maximum hepalic confent (%67) of (VP enzymes
and 1s Involved N metabolism of maximum perentage of dm?s (337.)

Exampe OF Cvp EnNzyMES

CYP3AY
CYP2DE
CYP2C19
CypPaca
CYPiAQ
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Tures OF MetAsoLisM REACTION
There are mainly fwo fypes of Biolransfosmahon reachons :

® Phase T Renclion
® Phase Tl Reachon

MemBouc REACTONS

Pupce - I Punse -IL
[

(Tnvolve Both Micosomal and

Non- Mictosomal Enzymes) Non- Micosomal
- Oxidahon (lucomnide - Acelylakion
- Reduchon Conpgation - Methylahon
- Hydrolysis - Sulfste (@pyugalion
- Cyclizahon - Glycine Gopgahon
- Deqydizahon - Gilutadnione
@qugah'on

(@ _PuAse- T REACTONS
These feadions, Intoduce funchional groups in the dm&-ﬁ includes .

e (xidahon
® Reduction

® Hydrolysis
ch!iza‘f:ij;n

® Decyclizahon
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@ _Oxidation

® Oxidalion i3 the poueess of addilion of oxygen b a drg, moleule
or femoval Of hydiogen from a drug. molewde .

® (Oxidahon is pumasly medialed by “enzymes like CYPuSOs and
fesvlte in the fosmahon of mome polar  mefabalites, which can be
easily excreted fom the bﬂdy-

® Example © Phenyloin, Phenobarbitone Proprandlol

® Reduchon

® Redudion iz the pmcess of addibon of Hydmgen (0% &moval
of Oxgen flom a drg Moleawle .

® Ttis les common Fhan ° Oxidlothon .

® BExample : Chloramphenico| , Warkarn. etc.

© Hgdrolqsfs

® Breakdown of dug. molecile by addibon of waker i known os
Hudrolngs-

® This s @mmon among. esters and amides.

® Tt j= medated by enzymes such ay esterase , amidases € pephlases.

@ (ydizalion
o Tn thiz, chrught chain @mpound @merted info 'mhg_ Anichure .
® example (qdrxauan'rl fom Proguanil

@ _Deydizahion
® Tt Involves opening. up Of ring. =huchire of cyclic dlug. Molerule .
huais . fﬁ» . ¢

® Exampic : Basbi
VIDEOS : ) IMPERFECT PHARMACY




@ _PHase T Rencmons

® Phase T Reacions are also known ag (auuga}bn Reachons

® Thee feachone afach polar groups Ces lucaronic acid , swiate,
aelyl, methyl ) 1hc dmgL making. i %rghly waler Aolube

(;) These readiong Include :
Glucwronide  (Onyugabon

® Acetylahon : ﬂﬂh

© Methylahon

@ Sulfate (Emu

@ Gilycine {blut&?ﬂhuﬂ
® Gilutathione on

@ _Gilucuronide Conlucmhon

o Tt is the proes OF ad‘dr'hon of Gilucuronic Acid -
® T is medickd by UDP = glucwonosyl Honsferaeee (UGiTs)
* Examples - Chlorampheni@] ., aspiin , paracetamol ekc.

® _Acetylation

o Tis the proeess of oddibon of Aetyl Group .
® Tt k& medated by N- Acetyltronsferases.

* Exomple - Sulfonamides , isoniazid .

© Hefhyrohbn

o Tt is the puoes of addibon of Metnyl Group .
o Tt i» mediated by Methylhunsfomses .

e [Examplc©  Methyldopa, Meraplopumine .
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@_Sulfate  Gnuaghon

v
* Tt & the process of additon of Sulfate Giraup.
e T 12 mediakd by  Sulfotonsferases .

® Bxample:  Chlommpheniol, Methyidopa ef.

@) Gﬂlr:ci'nc Cmuufg_ah‘on

* Tt = pwex of addibon of Glycine b The dngs .
LR mediated by Gilyeine- N- Achyhronafomses

* Example - Salicylates, Nicohwic fcid elc.

(® _Gilutathione Cbg}ugah'on

o T is the poocess of addihon of Glufodhione

T 1k mediaked by Gilutathione -S- Transferasec
® Examplc - fraetamol '
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_Factors  Arrecting DrRuG METABOLSM

Theie are vanous fachs afFe(ﬁnB. clug. metabolism  as follows
Age

Glenetics

Liver Health

(render

Diet and Ure;}ylc

Dm% Interachong,

® o ® g 3

@ _Aae

® Newbom babes ghows glow metabolizm as heir live 2 not fully
developed .

® Liver funchong dedine with ace , henee eldel e dlo 2hows
&low metabolism, A / PGUP’

@ _Genelics
® Some pegple Noturally brezk down drugz faster ov slower due
fo differences in their genes.

(@ Lver Heglth
o T the liver (s damaged Cdiefo any liver dlisense) , I+ cannot

Pocess drugg PropeﬂY .

(@ _Giender
o Some drgs sped Up of slow down metabolism when fake

’mgeHIer ;
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© _Diet and_Lifestyle
* Girapefruit Awtce lows metakolim of some dmga lendmg_ fo

hr her dru levels .
. Smghr%f Hlmhol Incrense. Mefabolem rmrdng, 20Mme drugas wosk

hueiq

© _Gender
® Men and women pucess Some drugs differently dw fo hosmones .
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