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MNTIFUNGAL Aseuri_l

° Hnﬁﬁugaj agents un drugs o Substunces used fo prevent or freat
fungal infechons by mhrbr’nng the growth or kiling fungal cels-

e A Rmcanj infections also known 0% G myesis, Is a disease
(aused by fungi invading & growing on 0y inside the human
body-

® There are mainly two types of Ringal infections :

@ Supesficial : Ringwosm , Candiasis

@ Systemic : Candida albicans

Funei

fungi are eukaryotic micro - orgunisms:

® They posses mrochondria, nuclier, cell membxane £ cell wall-

® ‘Their cll wall Contains chitin C Polymer oF N- aceh,lﬂlucosamme)
w well @y polyracchavides-

Ergasterol s +he major (omponent of fungal cell membrane-

Squalene
Squalene
epoxidase

Squaline Epoxidls.
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AnmruneaL Anmigiorics |

o These are class of antimicrobial drugs specfically used o hreat £
prevent fungal  infections:

® Th our syllabus , we have fo study +wo types OF Antibiotics :

@ Palyene  Antibiotics

@ Hetew@yclic  Benzofwran

® Powene AnTiBioTICS
Polyene antibistics, &uch as Amphotescin -8 < £ Nystatin exest their
antifingal effect by fargeting ergustendl , a key Component of
Rmaal cell  membwanes:

MOA

® Polyenes binds o esgosterol , present in ngaf cell membsanes-

® ARer brndlhoq 1o esgtoereml , polyenes Foam poses 0¥ channels in
the Rungal cell membganes-

o These pores (ause [eakage OF essential intracellutar fons £
molecules-

o This distouphion leads 10 loss oF membrane polential asmohc imbalance
2 ultimately ngat cell  doarth-

Drugs
® Amphotericin B

Nystatin
o Nofam:fcf n
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@ AmpHorerian B

Uses
® (anaiasis
® (ryptococcosis

Uses
® Dermatitis
® (andiasic

o E'mpm;].h's
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@ NammMyan

OH
HaC CooH

HO NH2

Uses
o (andiasis
® Mycoses
® (onjunchvihs
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@ Hererocyctic BENzoFURAN

Hetemwclic Benzofwran such ar Giceofulvin are onﬁﬁmgaj agents
pnmanly used o freat  dormatophyllic infections (e-q- sinquorm ,
athlete's Foot) -

MOA

® They binds to fungal micfotubole proteinc , distrupting the function
of mitotic spindle-

o This binding imesferes with mifosis , pasticulary dusing < Metaphase
inhibitng fungal cetl  douision-

@ GwiseoFuLuiN

Uses
@ Rirgworm
® Nihletes foot
o Nailfungus
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| SNTHETIC ANTIFUNGAL AGENTS

® These are the dmgs that are chemially  synthetized in  labosaones
to fseat fungal infections by argeting specific - components  of fungal
(el

® T} includes :

@ Azoles

@ Alylamines

@ Topical agents

@ Azoes

® Azles we myor class of synthetic anﬁﬁugal Ugem‘s used o treat
a wide range of fungal infechions-

o They ae charactarized by +the precence of Azole fing (either
imidazole oy frazole) in ‘thery chemical stsucture-

MOA

e Auzoles Inhibit the enzymes 14 - demethylase , q ytochrome Pyso
enzyme vequired for esgosterol  synthesis (a el component of flingal
cell membrane)

o This leads Ho distfuption Of membrane integnty , increased permea-
bty £ iohibition of nga) growth-

Dugs
@ (lotsimazole
® FEconazole
© Butowonazole
@ Oxiconazole

VIDEOS : ) IMPERFECT PHARMACY



© Tioconazole
® Miwnazole *
@ Ketoconazole
® Terwonazole
® Traonazle
@ Fucnazole

@ Miconazoie *
Cl
(é =\
e
a Ci
SUNTHESIS

T — O

2,4 - dichlorophenogylbromide Tmidazle

1 NaBHy
Q/\u Ho [
a d\/ N
o  //\ a o

a

NN {-Chloro- 4 -
Jg\/ ~ (tmlorometny!)
cl Benzenc
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® CotriMAzoe

Usex
» F?ingwozrm
o (andidians

© konAzoLe

Uses
o Tinea
e Dermatihs
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@ BuraconazoLe

0

N

' Q
(Ha

|
u@_cn,-m,_——cn— 5

q
Uses

® Mycosis
® Uagfnr‘h‘s

®© OxiconazoLe

0

|
Cl CHy Cl
Droerd e
Uses
o Athleles foot
® R Ringuosm
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® Tioconnzoe "
l

i
(] CIHZ
f \>,cH2-o—cn—©—Cf
Cl
Uses.
® Jock itch
‘ Rﬁg—?u‘nawom

@ KeTocoNAZOLE

. 0
° N
a CH—0 N N —(— (Hg
R /
/CH'z

Usez
® Tinea
o Desmatitis
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® Terconpzole

(Hy
N
VN

0
Cl 0—), .@—M‘ Sl
/

Uses
® (andidiasis
® Mycosis
4 Uuﬂinu‘h's

© Trraconazole

v
v\
&t
Uses.
] AsPeﬁgﬂ losi's

® Dem a+ophﬁﬂ 515

(H2

Cl
0
A My
t
N/
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@ Fruconazoe

Uses
® Meningrhs
¢  (andidiasis
® Tinea
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AuvtaMing

Allylamine are class of synthetic anﬁfﬂngal agem‘s that inferferes with
cell membsane oF ngr‘-

MOA

®  Allylamine inhibits the enzyme sq_ualene epon'dase, which is ecsential in
the exgostesol biosynthesis  pathway:

® This leads fo dereased egostarol synthesis £ uaumulation of
Sclualene. which s Hoxic fo Fungal cels-

® The dual effect of emosterol depletion £ doxic squolene  buildup
sesults  in Fun3a| cell  death-

NAFTiFINE  HyprocHLORIDE

(H
|

Uses

® TJock 1th
] ngjwoam
® Athlete's foot

3
—(Hy,—C(H=(H -—@
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Topicar AGenTs

Eprau anfifingal agents  are medications apphed lirecHy 10 the skin , nails
or mucous membrane o the supeshidial fungal infedions.

@ TowarFmATE *

(¢
| )

o

MOA
Same as Allylamine

SUNTHESKS
H o] a “" ¢l
vyt — COY
2- Napthol Thiophosgen< l IE’Z @ ok

N-melhy | -3 - fokecling

e Co Y

® Athletes foot eke.

VIDEOS : ) IMPERFECT PHARMACY



I AnTiProTOZOAL AGENTS I

Anfiprtozeal agents ar medications used fo freat infeckion Caused
by Prtozoa - unicllular mifo- osganisms:

These wenks  wese  work by inhibiting the growth £ weproduction
OF pwofozoa 0 by direcHy kiliing them:

Protozon

Protozoa are gingle  celled,  microscopic  ogganisms hot- betong 4o
the Protista Krhgaom-

They are Eukasyotic micro -ogganisms.

The infections caused by protozoa reffened 10 Protozoan
Infections .

‘These infedions occuy when pyotozod invade the body often
+huau<ah Gontaminated watex , food , insect bries oy ditect contact
2 mulh'prc, within _host-

Some common_“infections  caused by protozoq are :

Amoebiasis

Ghiargidss

Trichomoniasis

Toxoplaxmoﬁ's efc

Membrane
Cytoplasm Nudeous
AMOEBA

Food Vacuole

VIDEOS : ) IMPERFECT PHARMACY



AMOEBIASIS

Amoebrasis is one of the mast common protozoan infection (aused
by Entamoeba Histolytica:

T+ pomasly offeds the large instestine but in Some cases , f+ can
spsead +o Othey oagars such ox liver:

T+ mainly transmitted +hrau8h'-

= Dn’nku‘ng o5 eating ontaminated water ox food-

— Haufng pooy  Sanifation 0¥ hqﬂ:‘ene

Symptoms  ncludes :

- Mild to Severe diarrhea

— Stomach cramps 0¥ pain

—  fever

= Fahgue

=  Nauseq

— Bloody steols

DruGs In Our SyuABuS

Metronidazole*
Tinidazole

Ownidazole

Diloxanide

Tdoquinal

Pentamidine Isethionale
mouaq_unne

Effovnithine
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® MeroniDAzOLE
Meronidazole s @ nitmimidazole ~ closs antimicabial - clg, - used
aﬂm'n»%’r angeroblc  badenia 2 prkzod .

— (H2— OH

e
MOR

Iz a prodrug. that gers feduced  Inside  anoerobic m:'cmor?anmms.
The ralied fovm inteiads wih DNA , cousing. Shand  breokugl
and * inhibition of nucleic acid }&.qm‘hegs , leading fo el dedth.

SYNTHESIS
(e -(He—OH
H {
m~|o3 CHs Q-0 ~H-0H op- s
\ — \!
N 2-Chloroethano)
2 -methyf- imidazole 2- methy| - S- ' (Helronidazok
nikoimidazole
Uees
® Amoebiasic
®  Giordiogs

® Anderobic Padeval Infechons
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@ Tivioazole

l N
ozn—CJ“fﬂs

0
| I
(Hp— (Ha — S — CHa— (H3
Il
0
Uses
o Amoebiasis
®  (ardiass

® H pylori nfections

® OrnipAZOLE

N
I
g

CHy— CH — CH,—Cl

OH

Uses
) Dqsenhfq
® H pylori Tnfections
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@ DioxaniE

Uses
® Amoebiasis

®  Dysenhy

® TopoauinoL

Uses
® Diarrhea
® (mardinss
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© Pentarupine ISETHIONATE

HaN_ NH
PN\7 HNa. - NH,
* 2H0 ~ CH~Chy - 503
0 0
\/\/\/

Uses
®  Pneumocystosis
®  Blastomy(osis

@ Artovaauone

Uses
0 Tomplo,smos s
® Malanu
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EFLoRNITHINE

CHF2
l
NHg — (Ha —CHa— CHy— C— COOH

NHq

Uses
® Psorosis
° Trqpo.nosomi(]sfs
® (ancer
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rANTHFLNINTI(S

® Anthelmiotics are drygs hat expel pararitic warms Chelmintics)
fiom the body . eithes by stunning (vesmifuge) or killing
(vesmicida)) +hem  Without causfnj aniﬁ'cank dcunaﬂe to +the host

® TThe diseases caused by helmiths are known since ancient  himes

£ shll constitutes ¢ moyor public heatth hazard wordwide-

CiassiricaTion  OfF  HELMINTHS
Helminths  are bsoadly classified into
Nematodes (Roundwasms)

(estodes  ( Tapewoyms)

Tematodes (Flukes)

©ee

Druss In Qur Suupgus
Diethylcarbamazine  citrate
Thiabendazole

Mebendazole

Albendazole

Niclosamide

Oxamniquine

Praziquantal

Tuesmectin
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@ Drerryrcarsamazive CiTRATE
It is synthetic antheimintic drugi poimanily used for treatment
and prevention of Fflanasis a parasitic  disease qused by
filovial  wosms .

CH

0 f °
cn,cuoH
[ ] . Ho—c——cooH
ng_fﬂOH

CH3

MOA

® DEC doesnt kil adult wosms ditecty bk Is effective against
micsofilazae ( larval wotms)-

® I} ahers the surfuce Shucture of microfilarae | making them more
susceplible fo phagowjtosis by hosts  jmmune  system -

® Tt dso intesfrs  with arachidonc acd mefabolism in the parasife
leading fo immobilization & dethuction by host  defences

SYNTHESIS l/ e o
LYININENS 0
rCHg [ (H;COOH
5 ! - ] [ ] Citnc
Y s — P Hoccuou
C
! CH3 CH3 CH:COOH
Oiethylcosbomoyl Chloride 4. oy Piperazine  Diethylcoubamazine  ( Diethy | ebomazing
Clvete
Uses

® lymphatic Filariass
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@ Mesenonzoie
Mebendazole is a broad specturum anthelmintc drug wsed fo  hreat
various (ptestinal  woim Iinfections Caused by nematodes:

“ NH -c—o CH3
MoA

® Mehendazole binds to B- fubulin 6f parastic woms:

® This inhibits microtubule Foyrmation - microtuble are needed  Fov
Qlucose taanspost  inside the  wosm-

*  Without gluwse, the wom loses enesqy (ATP) & dlies:

Stfm'rl-tesrs
@ <* CF TII U o
THa0H
¢ 3
b st NH,
e ophen
4- Chlorobenzophenone 4- Amino -3-nilrp -
benzophenone
. N H:.lpd
|
U H H3CS N-COCHs
ZNH-COCHy *
Thwaceiam-dt
Mebendazol€
- NHs , -CHgSH
QSES

® Ascarinsis , Hookwosm TInfechons
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® Tungenoazote

Uses
® Pin worms
® Hook worms

@ ALIBENDAZOLE

(3H —S$ E‘j\ NH ﬂ
= —(—0—C
NJ—NH (-0 Hs

Uses
® Ascanasis
® (Guardiasis

VIDEOS : 3} IMPERFECT PHARMACY



@ Niclosamipe

0

C'D'y—MH—@‘NOZ

OH c

Uses

o Tapeworms
® (ouUID -19

® OxamMMIQUINE

L
02N NHZ—CH2=NH - CH - (H3

|
(H3

Uses
® Treamoatodiacis

® Mansoni
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@ PraziguanTEL

Uses
® Teniasrs
®  Schistosomiasts

® Ivermectin

HaC— 0

Uses
® Ascariass
® Scabies
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SULPHONAMIDES

® Sulfonamides was F¥sHY noted a8 dnk -backesial in 1900's by
(wexharal Domgk, a  nobel pize Wwinnex in 1939
® They contain a sulfonamide (-502NH2) funchional group:

o was the Hysk discovered sulfonamide , whith was o
pmdru_q of Sulphonilumide-

(GENERAL STRUCTURE

Most antibactesial sulphonamides are para- amine benzene
sulphonamides.

® NHy & para posiion (s essential for  Antibadesial acﬁufn{.
® They ar addic in nature-
They are insoluble in  wates:

VIDEOS : ) IMPERFECT PHARMACY



SAR OF SuLPHONAMIDES

©_© o

o 4

NG &)"-NH*R
@ ® o

® Para- Amino Giroup

® Ths essental for adiu

B helps +he dryg bind fo the baderniof enzyme (dihydmpteroate synthase)-
® T should not be substtuted

® Inferfevence will decsense os abolishes activity-

© Sulphonamide Group
® This & the key group  that  resembles  PABA -
® Tt s Vesy necessary fos antibadenial activty-

Q@ N1_Substitation
Different fypes of groups can be substituted here,
¢ Simple Alkyl group (eg Methy , Etyl) —> fess lipophilic
® Heternuglic ¥ing (93 Thiazole , Pyricniding) ——s Tmproves fipid solubility .
Aryl Giroups (eg Sulfdoxine) — long Ha ;::a:](e: g:m T
Elemnnegurr‘ue Groups (=1, -N02) —» Tnareases acidify & bindrhg,
affinity.

VIDEOS : () IMPERFECT PHARMACY



Mecnanist OF Action
® Badesia need folic add fo grow & multiply . they make # themselves
from a compound called PABA ( Paraaminobenzoic Acid)-
® Sutonamides wre stucturally similiar fo  PABA-
® S they mpte with PABA for the badesal enzyme diht,dmplemafe
synthase:
When sutfonamides bind fo the enzyme instead of PABA-
The enzyme is blocked:
Dihydrofolic acid is not fosmed-
folic acid synthesis stops.
Without folic acids, bactesia cant moke DNA 05 prokins , <0 they
Stop gmwinﬂ-

ClassiFicaTion

Sulfonamides (an be classified ax 3 types
(@ On the basis of site of adion
@ 0n the busis oOF DOA
® 0On the bagis oF chemical sHfucture.

VIDEOS : ) IMPERFECT PHARMACY



® On The Basis Or Sie O AcTion

For gereral infections = Sulphanilamide , Sulfamethoxozoke

For Urinary Track Infections : Sulphaisoxazole

Fox Intestinal infections : Sulphasolazine

For Local infections ¢ Sulphacetamide

Fos  Devmatitis = Dapsone

Tn Combination : Trimethoprim with Sulphamethorazele ( Cofrimoxazale)
Tnjectables : Sulphofurazele (Soluble sulph drugs)

@ On Tue Basis Or DOA

[ | |
Short Acting Intermediote Acting Lang Acting
- Solfadiazene Sulfame thoxazole - Sulfddoxine
- Sufamethazine l: Sulfamoxazole - Sulfametho -
L Sulticetamide Pyrazine
- Sulfisoxazole - Sulfdemethoxine
- Sulfamethizole — SulFor methoxine

® On Tue Basis OF (HEMcAL STRUCTURE

® N- Substituted suphonamide : Sulphadiazene , Sulphacetamide., Sulphadlimidine -

®  Ng Substituted sulpmnamides(Pmdrugs)i Prontosil

e Both N-1 £ N-4 subshituted Sulphonamides : Succinyl sulphathiazole,
Phthalaylsulphathiazole

® Miscellaneouc : Mefenide sodium

VIDEOS : IMPERFECT PHARMACY



Drues [N Our SuuAgus

@ SuiraceramiDe
Suffacetumide 15 Q Synthetc  sulfonamide.  antibiohc  used pn‘mam‘h,
in ophthalmic & demmatological  pveparations:

HaN ‘@'SOzNHCOCHs

MOA
Same as mentoned in Sulphonamide-

SUnTHESIS
CH3C0>O
HoN —@-—SO:NH:_ Lot » (H3(ONH -@-Somumcug
- HP
Sulphonimide
— Ctgcoon | Partial Hydrolyas
HaN ‘@ S02NHcow
Uses

® Bactesig) (onjunctivitis
° Uogfni‘rr's
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@ SuLpHAMETHOXAZOLE

Sulphamethoxazele s @ suifonamide  antibiotic  offen  used in
©Ombination with timethopim foy enhanced antibactesial action-

:N—o
cH

3

MoA
Same as mentioned in Sulfonamides:

SYUNTHESIS
N—0
Ny N—0
H00C - NH —</___ [ =02 HnN-<’ ’ + HoN —@— §0,C!
CHz
Sulfanilamde
N - (- Methylisoxazole. 3-34!) -Ha
(asoamic Add
N_
HaN —@-801 -NH 0|
CH3
Sulfamethoxazole
Uses
® Bronchriis

® lrinasy Truct [nfections

VIDEOS : ) IMPERFECT PHARMACY



®) SuteisovazoLe

0 CHy CH3
Il
g 0—N
Uses
® Trachoma
o P’Ien!'rgl‘ﬁ's
L Cor}_JunCHufh's
@ SulraMETHAZINE
0
_@_" N=——"CH3
HoN S—NH—< E
g ¥ / CHy

Uses
® Bronchitis
® Tyachoma
e (Tls:
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© SuLeAryrIDINE

0
S
2 — NH
1 N/
0
Uses
®  Dematihs
®  Arthinhs

© SuirApiazene

N=

Uses
® Rheumatic fever
o Congenﬁar infections
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@ Merenwe Acetare

CHa NH2

» CHg 00 H

$0,NH,

Uses
® Burns
® (Vounds
® Necrosis

® SutpuasalazinE

HO @N=N—@—somn@

HoO C

Uses
8 ]})Flarnmafoaq Bowel Drseage
®  Ulcerative (olihs
® (rohn's disease
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Foiate Reouctase INmigiToRs

Folate weductase inhibifors are class of drugs that block the activity
oF enzyme du’hqdrofolafe vedyctase- ( DHFR)-

MoA

o Dihydrofolate Reductase (DHFR) nosmally  reduces  Dibydrofolate C DHF)
to Tetrahydrofolate (THE).

® Folate weductase inhibitors bind 4o the adive sife oF  DHER , which
leads fo finhibition of THF psoduction:

® Since THF f5 essential Ffor nuceotde (ONA, RIVA) Aynthesis , intibrtion
leads 4o impuired ONA replication & cefl division.

Drues
] ﬁimemopmm*
® (ofrimoxgzole
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® TriMeTHOPRIM

HLO OCH,
0CH3
SYNTHESIS
CH20H (”ga
NOBH“ Soc la
0CH3
OCHg OCH3 HSCO O(H3 2
3,4S - Tnmehoxy

Benzaldehyclt (Etyloyano Acehste)

CNCH2(00 (2 Hs lfondcmaﬁan

(qchznhcn

™ C00CH,
/ 21¢
CHe —-"\/\\N 29 (H, CH,C00G Hs
ﬂ\
OCH;

0 OCH 0{
Ky OCH = ~GHsod  HaCO ~ H3C0
3 O(Hg
Subshhﬁofi POCI3 Q| NH:.
(Hy N
|
N’Lwnz -Ha
0(”3 3
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Uses

Uncomplicated pyelonephitis
Mild aate postatitic
Rexpitatosy Tvack  Infections
Pneumonia

® ©® o

® (OTRIMOXHZOLE

N—0

l (Hg NZ

,@ SOHN”J\)- % | -
SN

HaN HV OCH3

Uses:

E. col

Strepto cocous pneumanfae
Staphylococus Aureus
Salmonella

VIDEOS : [ IMPERFECT PHARMACY



SUI.PHDNES

@ Sulphones are orgam'( compounds that Confain @ Sulfiny! group
(— $02—) bonded fo fwo Carbon atoms.
® These carbon atoms (an belong to €ither alkyl or aryl  Groups-

DApsonE

MOA

Same as  Sulfonamides .

VIDEOS : ) IMPERFECT PHARMACY



SuNTHESsIS

OzN@—a + Nas  + Cl—@-ma2

Sodium 1- (hloro - U - nirobement

Sul e
O -
hromic

Q)] l Sn|Hcl

I
LD

I

0

Dapsone

- Chioro - 4 nitrobenzenc.

Uses

®  Arti-inflammatory Agent
® Treutment for leprosy.
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