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® Macrolides are class of bacteriostatic anfibiotics denved fom Streptomyces
Spedes, charactwized by G maancyclic lactone 8ing C1y-16 membered)
with aHached sugars-

® The Rwst macolich discovered wag  Enythwomyan-

® T+ wag fizsk used In 1952

o Lyywomycn wos widdy wed ag @ subsiitule of penicillin in cases
wheye patients weve  allesgic 0 penicillin - O had  peniallin - ¥esistunt
illness:

(wemMicAL  STRUCTURE
o Tt ontuins a lage laclone Ying along. hem Desosamine £
Cladmose Sura.aa'\
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MOR 0r MacrouDEs
e Macrolides binds 40 the Sos SubunH of the bactenal mbosome -

® They block the teasisfocation i-e prevent the transfey of tRNB Rom
A- sie 40 the P-sife on the wibosome-

® As a veul, puofein synthesis s hatted , which prevent bactesia fsom
pmdurfng_ essential pwteins needed v g.mwm‘h 2 suwival £ Jeads 10
bacteriostatic effects:

SAR OF MACROUDES
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@ Lacone Ring

o T is esential Foy adivty-

® Tt is generally a 1Y, 15 Or 16 membered (adone iﬂ'ng, Ty 215
membered 3ing. have beter Activity - against Giram - positive  bactenia -

‘ Lﬂrz}&r ving sizeb MY improve gpecturun £ stabilty:

® Sugar Moietics

Despsamine sugar at Cs s asitical for binding. 4o the S0S wbasomal
subunit-

® Ths important R anfibacterial activy-

® (ladinose sugar at Ca enhances lipopbiliity £ oval absosption-

® Substitution ot G

 TIn eryhromyan , a_ kettne. group at (3 can undergo ddd atalyzed
reactions, causmg GI side effets: -

® Removing 4his group improves  acd stability & Holerability
(eg: eliftwomycin)-
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(LassiFicaTioN

Macrolides
| ‘ | |
14 Membered 15 Membered 16 Membered
ying. ?n‘ng ping.
i Erqlhmmgcin [—Hziihmchfn Spivamycin
= Raxi+hmchfn Rokitamycin
- Clarithromycin

Druas In Our Suwnsus
& EngHwomycin
o Clanmomyan
o Pzithvomycin
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® Erymroryon

Usan
& SthiHiS
® (slonnoy¥hea
® Ppeumonia
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® (LARITHROMYON

Uses
® Pneumonia
® Sinusitis
® Bronchitis

0(Hq
CH3
0 HO N(CH3)q
0
CH3
G(Hg
CHz
0 H
CH3
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® Azirhromyein

HaC\ H3
N
HO O(H3
CHs
HO
HO NCCHB)z
HC
0
"3("'2;2 CH3
0
CHa OCH3
CHg
0 OH
CH3

Uses
Brochitis
Chlamydia
Typhoid
Malana
CoviD -19
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| MisceLLaneous |

CHLoraMPHENICOL

e Chlovumphem'col is a brood - spectusum bacteniostatic  anfibiotic
oviginally - derived flom  Steeptomyces venezuelas -

® T 6 now lagely produed synthefically-

® Tt is effecfive against a wide wange of Grm - positive: and Gmam-
Negative bactesia, s well a4 anaevobics-

Styucture  of Chlovamphenicol

(H20H 0

| | -
02N ‘@'—TH —CH—NH—C—CH ~a

OH

2,2 dichloso -N-L1:3 - dihydroxy -1~ (4- niteophenyl ) propan -2-yl ]
acetamide

OA
o Tt inhibits bacterial puotein synthesis-
e Binds fo the Sos mbosomal subunit-
o Prverls the fosmation of peptide bonds between amino acids  duming,

frandetion £ leads 1o bactesioctatic  effedts
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SYNTHESIS

0 Br 0

L S o U S
GN’Q . - HBr
(p- Nilroacelophenone™) @OP"WC‘H @

(O1)e Ny l HOI / Catison

Hexamine
0 0
| " n
OLN—O'E:“O'&' NHCOM, Mﬂ 0,N _@-C_ (Hy - NHa
((1s00),0

@o acetamido -a@ — CH3C00H @,ﬂo p- o acelphenone

N0x(09 l Hao1o
'? _, NHQOHs Reduchon tl}H  NHeoors
oN -@- c- — OaN C—M™
C ™ (hOH Aluminium rli ™ (Ha0H
— is0-propy! alcohol
Clydomely! Dercoc>
Hel = (H300C|
?ﬂ m/NHmﬂz (1) Resoluhon ox (E;H - Ny
< >_ n ——— _ _
oM E \ GO = | N GhOH
(i) OaHEOCHS H
Dichloromethylacetote

Chloramphenico _ 00K
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Cunoarmyan

® (lindamycin s a lincosamide antibiotic wed fo freat various bactexial
infections, pasticularly those caused by angambic badevia £ sme Gram-

posfﬁue o -

MOA
® (lindomycin binds to Sos dibosomal subunit cf bactena, inhibiting,

protein synthesis by preueﬂﬁng pepiide  bonds formation , which
leadc fo bacteriostatic effect

H3C
(H3
HO
0
N

HO ”ﬁ T

OH Bl

a (H3

Uses
® Skin & Soft ffssue infections.

o Bne £ Joint infections:
®  Respisatosy Track Infections-
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I__Pnooauesl

* A pn'adsug is an Wnacive or less adive psecursor Of a aru% thot
Tequires  biokansformation [ metabolicm ( usually by enzymatic - action in
the body) fo convest into its active phammacological - fosm-

ToeaL PropegTiES

' Duu% and the camier linkage must be cleared in vivo:

o T shold have not intmistic pharmacologic. acHury:

o T+ should vapidly Hransfowm, chemically” o enzymatically , into the achive
fosm whese desired-

® The mefabolic fiagments , apast fiom the active drug, should be
noroXic -

OerecTives
They are designed  with fullowing. ~ objecfives :

@ Phamaceufical Objedivess
To impwove wates] lipid Solubility -

®
e To impwove chemical s!ﬂbih}q.
®
]

To oHer ovﬁtanoleph‘c propesties.
To decrease ififation and paint Gt fmem'on gte-
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@ _Pharmacokinetic Obyectives

® To improve absorption-

® To veduce presystemic metabolism -
® To incvease organ/ frssue - selectuiy.

©) Phwmacndt!namri: Objectives
® To decrease oxiaty:
® To impvove thesapeutic index.

VIDEOS : IMPERFECT PHARMACY



Designing Or  PropRYG

o Prada’ugs ave chemically modifes dmg molecule that are Inackve or less

adive in their administered foom £ yequire bistsunsformation in the body
0 elease the acive dwg-

. Folrnwr‘ng factors needed 10 be considired while desism.‘ng_ of prodrug
shsucture -

® Porent dwuq.

® In +his Rz;cﬁona} groups are impostant s H helps in  mModifying. diugs
o make effective prodiugs-

V) prm‘neﬂ'
® This should ideally be safe £ vapidly - excreted fom the  body-
® The choce OF premoeiy should be (onsidered with wespect 0 Hhe disease

state, dose £ duration of thesapy-
® Povent £ Pwdugs

The absosption , distibution, metabolism 2 excredion need o be
mmpmhensiuefq understood -

M + |Premoety

1
. e

Drug

\\\éiﬁ

"

9
TSRS S AN

Physiological bawier
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Cuasstrication O Proprug

Prodrugs are mainly clossifid fnfo Hwo types:
@ Comer - Linked prodiug
@ Bioprecursors

@ (nerier Linked  ProDRUGS .

® These produge  are fomed by ataching. an Gclive drugs fo 4 non-okc
cowier (premoeity) via @ chemica) linkage-

® Nfer administation, he linkage i enzymatically o chemically broken

down, ﬁel&vsing +the adive drug—

dive dmu Achve d
PAEY chenicat) eneymatic
7 cleavage -+
/] - B
Premoety In- w0 Premoeity

o Tt is Rurther divied into following. subiypes:
@ Double prodvugs

® Macrorvolecular  Prodsugs

@ Site- gpecific Prnmrugs

@ Motual prodsugs

VIDEOS : () IMPERFECT PHARMACY



® Double Psodeugs
® A puiug. fhat fams info anolher prodnig. befuse becoming.he ackve dug:

® This $wo - step activation cam impYove ﬂr%eﬁn%l and (onfol over drug release-

Enzymatic - Enzymalic Active draa
]Prn—pmdru&s Hyd.rotysis lProdmg_ Hydrolyers |

@ Maaomoleculoy Podrugs

® TIn this dru aHud)edero Q big molecule (like proteln or puiymer)-

® This makes the drg. sty longer in the body or g0 o a spedfic
place Clike a fumop)- -

® [romple: (ancer dngs linked fo antibocies to famet Humors spedficaly-

© S - specific Prodrugs
() Desfc&ned 10 became active On‘li in certain pcu‘is ofF the bm‘f (like liver
o5 fumor cells) $o avoid hcmming_ heakhy Hissues 2 vedute Side effects

@ Mutual Prodwgs
o Inthis two «ctive dugs are combined into one -

o Fach dug. helps the ofher gefs info the body bettep-
® Example: Ben Owlate (Aspiin + Poracetamel) - combines pain Zelief 2 ani-

inflammatosy - action-
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@ BioprecursIRS
o They do not contoin a cawser quoup , Instead the molecular structure

Hself is modifled S0 that the dnq becomes  aclive unfiug,ﬂl'ng, metabohc
tsansRymation such @y Oxidation or seduction-
o meple: Prontosde ———s= Sulfunilamide.

AreLicaTion O ProprUG DESIGN

@ Tmpwve Omi Bioavailabiliy

® Relter absoyption-
® Example = Valacyclovir. —* Acyclovir

® Enhaoce Solubility
® Useful far IV use-
® Example = Fosphenytoin —— Phenytoin

® Prolong Orug_Action
o Sustained / Contolled velease:
o Example: Lisdexamfetamine — Dextroamphetamine

@ Reduce Toxialy / Side effects

® Sufex delivery
¢ Example = Aspisin — Salicyclic Add
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© Tageted Dw@d:lweq
® Activaled in speufic tiscues:
® FExample: (aPedeiﬂe —» 5- Fluovouracil (ackivafed In umors) *

©® Mk uste [ Odor
® Belter patient mpliance |
® Example : chlogamphenicol palmifate —» Chlosamobenicol

® Tmprove stability
o Prtect dwg fom degsadation
L] anrnple : Enalapsi] — Enalapilat-

Enhance (NS Delivery
® (rosees, blood —byoun bowier
® Example : levodopa —* Dopamine

VIDEOS : () IMPERFECT PHARMACY



AN‘I’I MALARIALS

Antimalavia) dwgs are used 4o prevent | fyeat or emdicats malaia,
a0 (rsease cawted by Plasmodium pevasttet, which are tuasmitted 1o
humans -!hfough +he be of infected Anaphetes Mosquitoes (female

mosquitocs)-

MALARIA

® Malawa s life - %reaiem‘nﬁ infechious Ciseate Caused by
Plasmodium paragites.

® T4 is tsansmided 4o human -fhfbugh the bite of female Anapheles
Mosquio-

CausaTive  AGENTS
® Plasmodium faliposum — Most severe and  deodly

Ploasmodium - uivax —  Causes tecussing  malasia 2 mainly affeds
the liver.
0 Plasmodjum ovale — Stmiliay fo uivax [ess  Common
® Pusmodium molaie —  less Severe but chronic
® Plasmodium knowlest — Usually infects monkeys, but it can also
infect humans-

Teres OF MALARIA
T @an be classified into 4wo fypes :

@ Unomplicated Malava
VIDEOS : ) IMPERFECT PHARMACY

@ (omplicated Malavia



® Uncomplicated Malaria
® T can be caused by any malana  podaties gpecies
® Symploms include :
- Ruer
= Heudacﬁe
- Sweating
= Nauseg
® Nosign of orgon fulure
Usually tseatable with oral mediones-

@ (omplicated  Malamia

T is most often cwsed by Plasmodium falciposum -
® T involves sesious symploms [ike :
— Slezures
— Severe Anemia
— Kidney failue
— Bweathing  problems
— (oma
® Tris a medital emegjenty and need immedigte featment, often

wih TV medicines:

VIDEOS : () IMPERFECT PHARMACY



Lite Cuce OF MALARIA
The life cycle of maama Muolves fwo hagks :

® The female Anaphdes mosquio  (Aseua) S’fﬂg‘-’)
® A Human (Sexud) stage)

® In Human (Asexual stage)

a) Spoozoe @g,g

® The infeced mosquio briet human £ injecls Sporozeifes into the
bloodstseam-

® These spos‘ozoikx fsavel 4o the livey:

b) Liver (Exo -erq}hzmc@t) Slugg
o Tn liver cells, spovozoites mafure imto MEsOZofes-
® The liver cells busst , Hdeﬂbiﬂg. mevozoites into the blood-

O Blood (Erythmcytic) Stuge
o Mesozoites infects Red blood Cells (RBGs), mutkiply, and  busst the cells
o This cyde Causa malasia symptoms (fRves ,chills, anemia)

Some mefoites dovelop It gametocyfes ( sexuad Fonms).

VIDEOS : ) IMPERFECT PHARMACY



@ In Moseuvmo (Sexual S{Ogﬁ)

@) Gametocgte uptake
® A mosquio bifes an infected  human and  fngests gamelocypes.

b) Sexual Reproduction

® In the m[;5quHO'S %u’r, ‘}anmcqfes mature info gametes and fuse 1o Form
a Zl{gwf&

® The zygole becomes a mofile ookinefe , Wwhich penefsures fhe gut wall
and fosms an 0ocyst-

) Spowzoite Fosmation

® Tnside the oocyst, sposozoites clavelop-
® (hen the Oouet bursls; sposozoifes migsaie fo fhe mogquit's salivasy

Gllands-

d) Tyansmission
o The masguro bites another human r‘n_)cdfng, the  sposozertes , and
the CL,cle 'Jepeafs-

VIDEOS : () IMPERFECT PHARMACY
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[Quuou NESI

® Quinoltnes awe cass of oganic (OMpounds doived Rom  Quinine
(an alkalord) which was isolated fiom the bosk of Cinchona free-
® Quinine was fsst known antimaloxial:

Sar OF QuinoL(NES

X
P
© ®
o &
Y

@ Basic Quinokne Cove |

o The fused benzene - pyridine gystem s essential for actuity-

® The nityogen Giom in  quinolone is at 1- position , hence Somefimes
veffewed 10 as 1- Qzanapthatene:

@ Substifution at _position Yy (u- Aminoqutinolirtes)

e Amino gsoup ot positon 4 is witial For antimaloval - achury-

o A |on% basic side chain helps dmg_ veach inside pavasites fFood
yacuole-

® 7 - chlowo group incseases  binding. o pasosies heme £ improve
achivrty-

VIDEOS : () IMPERFECT PHARMACY



(® Substitution at 8 (9 - Amfnoq_uindone,a)
® Amino group af poson & gives activiy against  Iives 2 dosmed
malasia shges-

® (od faor reiapsfn% malaria like P vivax £ ouale-
® Alky side chain (s neccessasy for betey absoyption £ Hargetting.

VIDEOS : ) IMPERFECT PHARMACY



(incronn ALkarons
® (inchona Alkaloids are natusal antimalaxial compounds extsacted  fom

the bask of the Cinchona feee.
® They are among. the oldest known Meatments for malaxia.

MOA
® The maloma pasasies Uhilizes hasmoglobin @ o Aource of Amino acid-
® After utilizing, haamug_lnb:’n; Heme (s selemsed whith s highly toxic for
malazia payasites so0 they nvest it into @ non - foxic_ product -

Hemozoin - | 3
® (inchong Alkaloids binds to Heme £ inhibits s (onversion into

Hemozoin- |
® This leads fo buildup Of fsee Heme, Which (auses oxidatve damage,

£ membsane [ysis, uMimately kiling, the pavasites:

___ Gilobin uhlized by
parasites

Heme

Ginchona alkaloids Heme polymersase
inhibits the —* X |
conyersion. Hemozoin|

VIDEOS : [} IMPERFECT PHARMACY



@ Quinme SuteHate

CH=CH,
HO N
Nen
HaC
30 X *H2S0y - HoO
~
N

Uses
® Malavia
® Awthewitis
® Leg Cramps (Noctusnal

VIDEOS : 3} IMPERFECT PHARMACY



@ 4 - AMINDOUINOLONES

® L4- Aminoguinolonet axe class of Antimalasial dwugs Hhat -hawe a
quinolone  ¥ing. with amino goup of ot uth position
® “They act on blood (Enythiocytic stage)-

MOR
Same a» mentioned in Cinchona Alkaloids:

Dwugs in Oux Syliabus

o (hlo‘iroqm'ne*

Amodiaqune
® Mefloquine
(HwRroaUINE X
EH;
\
Q N?
SYNTHESIS
|
X ' Gudeiind
+  HN— 01— (o) N (GHs), —
~
a el

L,3- chhloqunolfne

Uses

e Trealment of Muoloma

Ly- Amino - 1- diehylamino
pentone

(He

|
NH -(H(tw;)sN (&H:),
X

N/

Chbroquh{
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® AmMopAGUINE

CHQ"'_N
= \,:Hl
= l
Uses
® Autoimmune disease
é Malasia
® (OvID -19
© MerLoauine
(R
N\ Ch
V4
Hi_—-—OH
HC—NH

U

Uses
e Malavia
e (hlo¥oqune -resistunce
o Frophylaxis

VIDEOS : ) IMPERFECT PHARMACY



@ 8- AMiINDBUINOLONES
® £- Aminoguinolones are a class of synthetic Compounds daerved

fiom quinidine, charactarized by hcwing_ an amino group o
g position-

MOA |
o ¥- Amfnoqwnolona. distsupt the pazrasifeﬂs mittochondsial  elechon

transpoxt chain , leading fo generation of weactive Oxygen species
(Ros) that damage payasite  cells

® They are unique in their abilly 40 eliminate hyponozoides the
doxmant liver Stuger of P. vivax £ ovale , which prevents velapse:

Dsugs in  Our Syllabus
4]

° Pumaqujnc*
® Primaquine Sulphate

VIDEOS : () IMPERFECT PHARMACY



@ _Paraguine *

H3CO \

\

NH
[
e — o= (g N (GHs)2

SuUNTHESIS
NH
HCO AN o
“I' CH‘;}—" CH — CCHl)a N (CIHSJQ_
-
N
NHa. 3- Aming - 1- cliethylamino
2 - amino-6 melhoxy butane
holine,
qm — NH3 L (ondensed
HSCO \
~~
N
NH
|
HC —CH— ((:)s N (GHs) 2
Uges Famaquine

o Tiealment of Malania.
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® PrimpauNE PHoSPHATE

CH30
= e 21,P00
~ 2FUY
N
H,N — CH — CHy —(Hy— CHa—NH3
& |
G"B
Uses
® Malavia
®  Pneumonia

VIDEOS : i3} IMPERFECT PHARMACY



@ 9 - AMINOACRIDINES
® 9. Aminoascigdines are a class of chemical compounds Oeved  Fom

Acsidine, With an amino group ENHa) ditoched ot 9 pocition
of acwidine m‘n% System-

MoOA
® They insext themselves blw DNA base pauys:
® They block DNA repication £ RNA transiption-
® This leads fo slops cell guowth as they cont clovide 0¥ make

p!O’r@?lS‘-

@ QuinacriNe  HubRocHLORIDE

(H3

JH CaHg
NH(H — CHaCH, CHaN

\CQ_HS

\ O(H3
NZ o 2HC+ 2H,0

a

Uses.
o Malamiq
® Rheumatoid Agthisits
® Tapewosm
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@ _Paraguine *

H3CO \

\

NH
[
e — o= (g N (GHs)2

SuUNTHESIS
NH
HCO AN o
“I' CH‘;}—" CH — CCHl)a N (CIHSJQ_
-
N
NHa. 3- Aming - 1- cliethylamino
2 - amino-6 melhoxy butane
holine,
qm — NH3 L (ondensed
HSCO \
~~
N
NH
|
HC —CH— ((:)s N (GHs) 2
Uges Famaquine

o Tiealment of Malania.
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l&"UﬁN'DFS £ Dlmoaormazmes

Biauanipes
® BESLuamcla are a class of compounds that contin two linked

ﬂuan’ucu'ne gooups:
® Example : Proguanil

MoA

. B;‘guam’deb block the DHFR (Dihydr Folate Reductase) enzyme in
plasmodium - parasites:

® DHFR fs ewsentia) for (onvesting  DHF fo THF which fs needsd
10 make DNA-:

® (ithout THF , paragte cant produe DNA, RNA 0¥ profeins , hene
they stop guowing. 0¥ multiplying 2 ultimately died.

@ ProGuANIL
CH,
NH — C—NH —ICI—*NH-—CH\
)
E—j NH NH CHa
a
Usex,
® Malayia

o (hlaroqw‘ne- sesistance
® Relapse- pzreuenhbn
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® Dmyoro TRIAZENES

® Dihydsohiazenes are devivahves of tviazine zsinfa.é ( q six membered
afng, with +three nf'fﬂ‘og_fn atoms)-

® Example: chlogucmil Pamoate

MOA
Same 03 biauanidez\-

CuctompuniL  PAMoATE

< COOH
480
HaC
)‘/N NH2 CHy
HaC |
. 4o
L\ NH2 2 (00H

Uses

° PmphqluxI"S

¢ [Malaxia

¢ Relapse- pseuenh'an
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I HlS(ELLANEOU-;l

® RyrMETHAMINE

MOA
Inhibits DHFR in paranifes , leading 10 parasite deoth-

i NH2
O

HyC— CH3

Uses
® (sed 0y immunosuppesesive agenl's
® Malavia

VIDEOS : £} IMPERFECT PHARMACY



@ ARTESUNATE ﬁ
- C(—(Hhp— (Ha— f""OH

MOA
® Genesate fee ¥edials inside pcuaLHe& , which da,mage, proiein £ memb¥ang,

especially fn blood stage:

Uses
Malasia £ Severe - Malana

Cancer
(oD -19
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