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Beta- LActar AnTigioTics

® B- lactam antibiotics are the  antibiotics agents hat  contoins
a Common chemial shucture called B - Lactam ing.-
® This aing. is essential for their antibiotic achvity-

o(._—ls

p—NH
O/

(iassirication OF B- LACTAM ANTIBIOTICS
Accordfng fo ouwr syllabus it {s dassified into L ypes :
@ Penicillin
@ C(epholosporins
® B- loclumase [nhibitors
@ Monobactoms
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MecuANIsM OF AcTioN

® B- lackam antibiotics kill bactena by inhibiting. the Synthesis of baclenal
cell wall , which I5 essential for bactenal suaiyal-

® Bacerial ell made of peptidoglycn unis:

® PepHdongaJn has two main parts :

® Sugar chains (NAG, NAM)

@ Peptide chains

prhﬁm

(Trunspepticias) (NPGI NAM .m-m'm —asigar chai

L B - ladam anfibibtics block P8P proteins:

NAM
¢ Blfﬂkiﬂg, of
0 ; bonds
(NAM]_NAG)
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Mecuanism O ActioN (As FLowcwAR)

B - lactam antibiotics enters into bacterial cells

}

Bind with PBP profien - Binding Protiens (PaPs)

¢

PBPs are enzyme involved in Emming bactenial
cell wall

!

Inhibits PBPs  Rum linking  peptidoglycan
layers
|

(el wall synthesis disttupted

Bacterial cell death
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| Penicieun]

® Penicillin was +he Arst antibiotic fo be used dlinically in 1g41-
o T+ is derived from +he mold Penicillium Notalum -
® T3 5 used 4o Heat bacteni) infections by kiling or inhibiting the

growth of bacteria:
® Tt was discovered by Alexander Flaming in 1928 £ magked by

beg r'm'ng of modemn anfibiotics:

) S U
NH
X 5)
P CH3
// CH3
0

HO™ o

(MenERAL STRUCTURE

Mecuanism OF AcTioN
Same as mentoned in B- [ackam Antibiotics

NoMEenCLATURE
Nomenclature of penicillin fs clone by two fypes :

@ Chemicat Abstract System
@ United State Phamcopoeia (USP) System
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@ Chemic) Abstract

0
<
H

(c.; @/s®
@ (Hj3
7 56
HO v

6- acylamino , 2,2- dimethy| -3 carboxylic acid

 United Satec Pharmacopoeia (USP) _Sistem

0
4 @ 09
T R

" %@N CHy
HO

o 0

4 - thia -1 - azabicyclo heptone
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SrereocherisTey OF Pemiciun

@ (ore Stucture
Penicillin  (ontans
® A B laclam ¥ing
® A thigzolidine wing
® p side chain at 6™ posttion:

® ¢ hirality

Penicilin has 3 chiral Centers ot :
o (-3
o (-5
* (-6
These centers have specific slereochemistry that must be  presenved
fos antibiotic activity-

® (onfiguration

® (3 : R (onfiguration
® (s : S onfguration
® (¢ R configuration
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(uernear Dearavaton OF Pemtciumg

@ Vio qumr[’g‘s £ Decarboxylation

R\ 5
yc —Nl-{ 0
0 ——r’S . C—NH
CH3 _HQ'_O_,.P-H—-b R’ >—|/ ) n
/A N cHy  Hydrlysis 3
Coo ooy ¥ CHg
CO0H

0
-w Penicillioic acid

=(0, | Decarboxylation

VIDEOS : 3} IMPERFECT PHARMACY



@ In the presence OF glrong aadic  solutions

0
g NH Oxazolone
k= \ s P\ CooH
| cH3 Ht HN
/-—'N H e k HS (Hy
/ ; T
0 (00H

l HaO
0
Il

p— ¢ —NH—C = (H— N — CH — (00H

I
oy HS CH3

CH3

Penamaldic Acid
l

_C— CH — (D
HiC (|: ,H % R—(ONH —CH — CHO

SH H |
o (OOH

Penicillamine
Penaldic Aad
-coJ, Ht

R — CONH — CHa—(CHO

Penicilloaldehhyde
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SAR OF Pemiciuns

@ B-lactam n‘ng

® The B -lactam sing. is cruaal for binding fo baderial penicillin -
bfndl'ng pyotiens-

0 Openmg ov ahering s ving destroys  antibactenal activity-

@ Thiazolidine Ring_
® The S- membered thiazoliding ring is Rsed o the B-lactam
sing. £ helps maintn the (owedt shape for activrty-

@ _6- Ayl side chain .
Moaifying. the side chain changes #he: Specturum  of activity , stability
2 vesistance - fo  B- lactumase-

® Eledon withdrawing. Qroups can increase acid - stability:

o Buky groups near the B - adam wng can protect against B-
lactumase .enzymes.

® Polar gmups can Increase gram - negaﬁue achvity-

@ Carboxylic Add Group at C3
® This is important for binding fo PBPs £ cannot be removed.
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CoME IMPORTANT PENICILUNS

@ Penicillin- G (Berzylpenicllin)

Uses
® Streptococcal ihfection

® Neningf’rfs
® Syphillis

@ Penicilin -V (Phenorymethylpenicilin)

0]
l/u\ LR
= = ¢
& NH-—--——r’ CHa
N
o R
TN
HO

Uses

® Dentul infeckon
o SHepromcqu infection
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@ Methicillin

0
d_(" HoH
:"'_T"E 5
3 NH \XCHg
f OA"'_ Y "3
H3 ¢ =
~o
Ho
Uses

® Pneumonia

® Bone £ doint Infechion
® Streptococcal Infection

@ Amoxicilin

HO

Uses
o ResP{rafory Toct Infechion

L Pylori (nfection
® Dental [nfection
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© Ampicillin

Uses,
® rinary Trad infection
® (rastointestinad  [nfection
® Respiratory Trac [nfection
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[ CepHaLoSPORINS |

® Cephalospon'ns bdongs to group of B-lackamn antibiotics that are
structurally £ functionally  relatect  fo penicillins -

® They are (luived Flom Cephalosporin-C . which was first isdated
fiom -the fungus (ephalosponum acremonium-

® (ephalosporin C is the profotype of Cephalosporins.

Rz

e
__'_?]'/s
Z o

Geeneral  structure OF@

Memanism O AcTion
Same as mentioned in B - lactam antibiohcs:

NOMENCLATURE
The general - naming of Cephalosporins is S - thia -1 azabicyclo
octanes also reffered 0% Cephem

“F

/o
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Structure Activiry  Retationste (SAR)

Rz—lcli-— NH N S
0
—N
Y s
0 R,
(O0H

® B -lactam n‘ngL
® Tt is essential for inhibifors peniillin ~ binding protiens (PBPS).
® Interference OF opening the wing. desioys anfimicrobial - activity-

@ Dihl,;dmihiazine inq
® T} is fied with B-laclam ving +o form the Cephem nucleus.
® B povides more chemicat stability than penicillin-

©) Agyl_side chain_on B - lactam ¥i

® T defermines anfibacerial specturum £ B-lactamase vesistance-

o Electron -uui‘rhdmwing_ groups  increase vesistance 10 B- lactamase:

e Modifications can expand activity fo Include Grom- neggﬂ\te
bactena:

@ Substituent on the dibydrothiazine xing.

_ It offeds phamacokinetics lhcluding\:u

® Oral absorption

o [Metabolism

® Rena) excreton -
fov example , an dcetoxymethyl group at posthion 3 improves,
Oral - bioaveulibility -




CuemicAL DeGrADATION OF CEPHALOSPORINS

@ In strong. acd solutions

0 0
I S [
) _— I
/,___—-N — /—-———N —_
0/ CH,Ry CHOH
(00H C00H

lactonise Add

0 ¥

Il

R, — C—NH S
y/
7
0 0

0

Desacelylephalosporin lactone
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@ In the presence of acylase enzyme.
0
J

Ry, —C—NH —'-—]/ 5 Acylase NHz—-——\l/ S
—_—
bl o
o) (H,R, o/ N g,

(00H (00H

HZN ______I/S

esacehfl -3 - BCA (Gcone
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SoMe |MporTANT CEPHALOSPORINS

@ First Gien  (EPHALOSPORINS

(@) (ephalexin

“l“lll :
o

2
<

Uses
. ResPirth‘Orq tract infections
® Usinawy tod- infecions
® Dental infections

() (efadroxil

Uses,
® Unnaxy tvack infections
® Bone intechions

=
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@ Seconp Gien  (EPHALOSPORING

(@ Cefaclor
']
¥ =_6§
NH —ﬂ—r” © HoD
2
a

"““"‘8
|

Z
o
3
o

Uses
® Respiratory Tract Infections.
® Skin £ ff fissue |nfedions:
® Urinawy tc- infections-

() (efuroxime

HaN N\—0
\

Ho

Uses
8 Respfmfon, tact infechons

® C[ay infections
® (ainavy Teuck infections
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® Thiro Gen CePHALOSPORING

@ (efixime

Uses
o Unnawy trac infections
® Respiratory act infections
® Sinusitis

@ Fourth Gien CEPHALOSPORINS

@ Cefepime
HoN 5
iy
N
: B
N NH -—’—rf s lj
b A A
3 0 oo M
Uses
o Uvincm, trad infections
® F“lem’ngr'h's“
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rﬂ_-l.ac'mnnse INHIBITORS

® Belo- lactamase inhibitors are medications ot blok the activity of Bela-
lactamase emaymes (an enzymes paoduced by certain backesia 4o break-
down bela- bctam antbiotics like penicillins € cephalosporing)

@ Tﬁeq arent anfibiohics by themselve, but when combined with bela-
lactam  antibiotics, they pwotect the antibiotic  foym degrad ation, thus
res»‘oxfng_ oy enhan(fnr} He antibactesial  activity.

® 1 includes:

@ Clavulanic Add

@ Sulbackam

() Tazobactam

@ (avuianic Acip

| /Oi TcH——cn?_-—OH

——N

9

0 (00H

Uses
® Pneumonia
® Sinusits

® (Jvethwihs
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® Suieacam

"\
| S & (H3
| l :/‘:CHa
/r——-'N
0/ COOH
Uses
° Urr'naw Tract infections
° Meninﬁtih's
® Sinusits
® Tazosactam
HO 0
/-:\ HyC J\:fo
N\ A <
A
Uses
® Pneumonia
[ Sepsfs

¢ Ostcomyelis
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MonosacTams

® Monobactams are class of beta-lactams (ntibiotics that contain a single
beta- lactam ¥ing. , unlike penicillins &£ cephalogperins, which have fused
wing. Shuctures -

* They work by against aerobic gram -neg_aﬁde bactena -

MOA
Same as mentioned in Beta- lactam aniibiotis:

® Azrreonam

S
NHz2
(T
CH N
e |/ 4
0 H CH
A—N
0/ \503H
Uses
e UTls

® Skin infections
o Lower Respisotowy Track [nfections
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| AminoéLycosioes |

® Aminoglywsides are q group of nhatusal £ semisynthetic anibiotics
having uminacycitol ¥ing. linked glycosidicaly 4o two ov mose
amfnosuga.r yesjdues:

¢ -ﬁlﬁ.( are puimanly used to teat sesious infeckons Caused by
Gream - hegative bactena-

® They are bactewcidal in natuye:

® Thece ag.enis have bwad antimicobial activity but their use
becomes limited because OF Hs oxicy-

Grructure £ ComposITION

H NH2
¥ 0

VIDEOS : IMPERFECT PHARMACY



 Mecuanism Or Action

They binds with 304 Bibosomes subunit
of the baderial ¥ibosomes = -

(ausing. misveading. of mRNA & leading.
fo the pwoduction of abnoymal proteins

Tnhibition of protten g;n‘rbesf‘s

Badexicidal” efrect/
Badenal cell death

SAR Or AMINOGKYCOSIDES

T

Tiq

The SAR of Aminoglycosides Coin e undgsstanding. o o mgjor

Pﬂl!‘fS-'
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@ CvcutoL R
® This is the central ving. present in most aminoglycosides (except

streptomycin)-

® Thic sing bind 1o the 30s units of mbosomes, whith is essential for
antimicyobial adfivry-

® Adding. bulky O¥ umnecessary Qroups <an block  #ibocomes
infevackion and  veduce  Qctivity.

® Amino sugass attach Gt position 1 & 8 of the zing. - thiew
position maters For proper binding.:

® Amino Suear GRouPs

o These ave aptached 4 the Cyclifol ¥ing. via Qlysidic ‘bonds:

® They confain amino CNH2) 2 hydroxyl CoH) groups-

® These %mupg:

- Enhancin@ binding. 1o the nbosomes:

~ Prvide posttive. chavge - helping. dwg. enhy into the bactevial cell-

® Howeyer these amino sugar gups on the main fargets of
sesistance enzymes ( like acelyltransFerase , phosphotonsferses) -

® Moadfying these gsoups (an increase yewstance fo enzyme
de(amdcm'on-

Fxgmple: Amikacin hag o side chain that protects i+ from
enzqme&-

VIDEOS : [} IMPERFECT PHARMACY



CLassincATION

Amfnogycosides
|

[ 1
Systemic  Aminoglycosides Topical Amimgquosides

- Streptomycin l: Neomycin -
- Glentamicn Framycetin
- kanamycin

- Tobramycin

- Amikacn

— Sisomicin

L Nekilmicin

VIDEOS : IMPERFECT PHARMACY



@ STrerroMycN

N':* OH NH
]
LU NH—c¢—NH2 | SteeprpinE
(Inositol with +wo
HO quanido goups)
OH |
. -
CHO .
Hat g;::;m?enw)
0 Y
OH i
HO 0 9
CH20H
H(—N STREPTOSAMINE
| (N~ methy] -L- glurocamine)
OH 1
Uses,
® Tuberculosis
® (holeva
o Mml'ngfh's
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@ KanaAMycIN

Ry
HO 0
HO
R2 0 HoN
NH,
OH
HN
HO o (KoNosAMINE)
OH
Uses
® Ppeumonia
® (Tls
® Tuberuulpsis
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® Neomyven

HO
Ho
HO
Uses
® [eymatitis
o Ulcers

® Rums € Wounds

0 NEsSAMINE

0 EOXRYS TREPTAMINE
m/lﬂﬂz

0 OH

D- RIBosE
OH

N EOSAMINE
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I TETRACYC LINES

® They are potent broad spectwum anfibuctesial agents effective against
gram - positive ¢ gram- negative aexobic £ anagyobic badkewia -

® They are widely used 0 both human £ vehinary medigne dus to
heir efFectiveness agﬂins+ a diveyse ange of mico #orgam'smg-

¢ Tn 14405, a 71 years old Benjamin Minge Duggar head of
the ol engfnee?sing_ depaztment jdentified fetracycline as a
thexapeutic substance pwodued by il mMIGO - oKganiSMS:

(HEMICAL STRUCTURE
® Tetraqyclines have four wings Uetraqjeic) cove shucure & are

charactanzed by a Ccommon 00thdmnap+hocmes‘ skeleton -
® \Jariahons in funchonal g_roups at diffeyent posiﬁons an the (oye
fead 10 different ~ tetwacycline derivatives-

VIDEOS : () IMPERFECT PHARMACY



Ctereocwemistry OF TETRACYCLINES

o TEHGchh‘ne); fypically have 5 chiral centers locded at G L, C-Ya,
C-sa, 6 £ (—1aa
® The CU position IS especially t'mparfam— becauge :
The Ys corrﬁg.wUHan is vequired fo anbibactesial Qetivity
AHexation in stereochemistry , egpecially at G4 o¥ (-6 can:
= Reduce bfndrng affinily
- Tmpair anfibacterial -ackivity
- Aler wesstance profile

MOA

Here's is a slep by Slep moa Of Hetragyclines :

Entey info the bactewal Cell wia passive diffusion £ adive transpoxt-

Bind reversibly fo the 30s nbosomes SubwAit-

Prevent the Gttachment of amiroagyl - tRNA 10 the ste OF nbosome-

This blocks 4he addition of new amino acids to the 9rowm%

pepﬁd.n chain.

® As a fesult, protein synthesis s haHed.

® Since poten afe essential For bacteria] function € weplication,
this leads to bactenostatic effect-

VIDEOS : () IMPERFECT PHARMACY



SAR Orf TeTRACYCUINES

ch CH_g
G o g
Ra ®

® A-Rne

o The kelone ﬂroup ar G is essential for achty . nvolved |n
¥ibosomal ufﬁvﬁq-

® The hydroyl growp ot G is important o pofenay £ solubility.
® Amide group ot o Is also essential  for  achvity.

® B £ C Rne

o Gene’ﬁ‘a”q consewved for  (ore  shyctuwre r'nfeg,r'rlq

o [Mainfain plonasty , (rucial for Fitting info the wibosomal  binding
sie:

@ D- Rina

o (¢ -Cq substitutions allowed R modifications  without- omplesely
losmgt adiuéh,.

o Thece are the sites for studumil changec 10 devdop newer denvatives
[e-g. Minacycline doxqa;clfne)-

® Modification here leads 10 impwoved lipophilicity £ oxal absorption-
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CiassiFicarion

T an be classified on the busis of 3 Hypes :
® Based on Duration of Acton
® Bated on Sowre
® Bared on Greneration

Based on Dumflion of Achon

[ iz [ |
Short ﬂch‘n3 Intesmediate Ach'n? Long .ﬂcﬁng.
Chalf- life 6-8 hro) holf-life 12 hrs hatf Iife 16hrs
Tetracycline i:Demednchme Doxycycline
Chlortetracycline Methacycline Minocycline
Oxytetracycline Ti'g_ecm:i[ne

Baced on the Soure
I

[ I ]
Naturally Occurmng. Semi synthetic Pmdmﬂs
- Tetracycline -~ Doxycydine - Rolitetracycline
- Chlortetracycline - Minocycline ~ Limecycline
- Demedlocycline - Lymeqycline - P,Pacqcfine
- @uamecqcline

VIDEOS : ) IMPERFECT PHARMACY



Based on Grenemation
|

- | 1
1st Gen 2nd Gen 3rd Gien
- Tetracycline Doxyaycline ~Tigecycline
- Oxytetraycline Minocycline - Omadauycline
- Chiortetracyclin€ Lymecycline - Saregycline
- Demeclocycline - Eravacicline

Drues In Qur Syuasus
® Tetracycline
° qumfachine
e (hlortetracycline
o Minogycline
o Doxycycline

VIDEOS : ) IMPERFECT PHARMACY



@ Terracycune

| L\H

N(cns),

CONH2

Uses.
L quhﬂlr’s
® Cholera
® Malaria

@ (HLORTETRACYCLINE

Uses
® Pneumonia
¢ (hlamydia
® (rethritis
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@ OxyremracycuNE

H3 OH  N(H3),

COL T
OH
OH O OH 0

(ONH,

Uses
® Malang
o Chlamtfdia
® Pheumonia

@ Mmocyeuwe

NCHg), N(CHs),
O." )
OH CUNH:.
oy O OH o

Uses

@ Un’n(mf et infections
® Respiratory infections
o skin diseares
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©® Doxyeuctine

User
® (onnomhea
® Syphillis
® Malana

VIDEOS : £ IMPERFECT PHARMACY
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