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Antibacterial antibiotics

Dr. Rand Omar Shaheen
Hashemite University
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® A substance is classified as antibiotic if the following
conditions are met:

1. Itis a product of metabolism even if it was later
duplicated by synthesis

2. Synthetic@nglggue% of naturally occurring antibiotics

3. It antagonizes growth or survival of one or more species

onil Mc’—’-“ - = - : .
Vo siny of microoganisms (Either kills the microbe

S f‘)\' (microbiocidal) or prevent its growth (microbiostatic)).
cel |

4: It is effective atconcentrations
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® The accidental discovery of [penicillin}is by Fleming in 1928 1s

the main reason for the initiation of modern antibiotic era.
® Clinically useful antibiotics need to have the following criteria:

1. Combatfinfection)or ficoplastic)disease

Selective toxicity

Stable for a period of time inside the body.

Ease of administration by oral or parenteral route

Rates of biotransformation and urinary elimination are slow
enough to allow convenient dosing schedule and rapid
enough to remove the drug and its metabolites after

A il

discontinuation

" Potential targets for antibacterial
agents

M  Protfein synthesis
@1  Nucleic acid synthesis

30  Cell metabolism (e.g. folate synthesis)

@Q  Cytoplasmic membrane
@3  Bacterial cell wall synthesis
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FPotential targets for antibacterial
agents

Quinolones
Sulfonamides Rifampicin
(on metabolic enzymes)

SRR Capsule
Penicillins  _5 conwan

Cephalosporins

Cytoplasmic
Membrane

Aminoglycosides /
Tetracycline
Chloramphenicol
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Antibacterial agents acting on
the cell wall biosynthesis

Penicillins and Cephalosporins
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= actam antibiotiCSs

® These includes both(penicillins) and(c@p_llgl_()_S,PQ_f iﬂ.S)
® The name “lactam’ 18 ﬁiver} to eyelic-amides and 1s analog to
the name “lactone”, which is given to eyclic esters.
® This ring ultimately proven to be the main component of
[j)harmacophorg_]—ataaam nna :

@® This ring is[more reactiveland &ensitiy(_i@to nucleophilic attack
/ when compared to normal planar amides.

/‘ = S:--GQ ST
e 21 23l -
al_—\y lgts 2 ® I/ Thiazolidine
Nucleo ?‘n\aé H 5 N
Sl e3lo HN : _s
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p-Lactam (the cyclic amide)

[This ring]is the result of(gyglization))f the amide group, as in
case of Lactone which is the cyclic structure of ester.

Why it's called B-Lactam?

Because the first carbon beside the carbonyl group is@ tarbon and beside this(a

carbon ig B \carbon, so when the nitrogen atom substituting the(B)carbon we call it
Lactam ring (B-Lactam), also there is o-Lactam rings]
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6- membered dihydrothiazine

B 3

‘5-membered thiazolidine ring

Ry——NH
R——NH
5 CH2R,
fenam o= o/\-sy o COOH '
as bte COOH
mono bactam + Lhm.wc‘n? Penicillin nucleus Cephalosporin nucleus

fmj

COOH

TP

u» o Carbapenem nucleus

Thiazolidine ring: (S-containing N-containing reduced Pyrrolidine
heterocyclic ring)

¢ Any "Wcompound with 5-membered ring 7 \ _ Redugtion i >
ends with "ole", so we have for examples PYiGIS? 4
(fiidazole, and fhiazeleny

. Upon reducnon these compounds will be

mtro gen) respectlve]y
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* To say that our compound is penicillin, amide BVP

firstly you have & amnopenictan ace
to look for the Penam system then the ‘
following wtgf
substitutions also must present in all O
s <slo ke Ai- vaetny |
penicillins: P&J RS AY
Di-methyl group at the position 2. ?en.u\\m .= —T
Cax bo) ,\
iAccarboxylicraeid at position 3, below o,a, ﬁur e
the plan, (S) o ot iAo
. RN sway At asl=' & - s\
oriented. /e e ey ST Lwd
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Penicillin’s naming is pro

e

1% naming system related to the chemical abstracts 3 ““‘;m “‘\‘N — JL“P’_ >
L£\¢L“:(\F\ungus synthesnze§D =R G2
Thiazolidine ring
SRR = e ac:l——b valing and some of the
R MR R - B S fermentation products
—_— 6
v SR =5V 1y OV
Paps © / 5 > Chiral CentefDifficult to synthesize in
ﬁleda‘r e o B <0-p) dp 4 the lab due to:
ul:,‘lds’ odﬁ Voline coon{C J,emC) b @I’he unstable highly
oSk ML Loyl Fams) o0 (1) strained ring system.
St S tactar HG L 2. The three chiral center
D 4“"' it has which should be
l//"‘"c’ with certain
m pEEE O Py pencen) stereochemistry

Q/O\)t Penicillin V (phenoxymethylpenicillin)
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Penicillin’s naming is problematic
r‘”’/‘”—» (-wfbboc:/

(JJ.CL/L-M‘ C_J,u

® The correct IUPAC name of penicillinis  (uspy_ s
4-Thia-1-azabicyclo[3.2.0] heptanes

® Ist naming system related to the USP:

|
R-CHN 6 5 _s4
3
—> CH
Pos :
na® S O % \cooH

Penicillanic Acid

Penam
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It contains three chiral carbon atoms at C,, C, and C,

C.-L configuration, C, and C chiral centers are trans to each
other.

All synthetic and semi synthetic penicillin have same absolute

configuration that of natural
3S:5R: 6R
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Involved in
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cross-linking -,————?—f——
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cell Wsis:
Penlc:lllms Penicillin- enzyme comp ex D

cross-linking inhibited

Bacterial cell lysis
. S5 The@ become fragile D

Excellent selective toxicity <Quummmm . . ::nolonger

prevent the cell from

swelling and bursting
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® Penicillin mimic the structure of D-ala-D-ala, because of
that the transpeptidase mistakenly bind to it instead of

D-ala-D-ala.

® Also this explains the lack of penicillin toxicity, since
D-amido acids are not present in human, only the L-amino
acids present.

® Also targeting the cross linking in the peptidoglycan
biosynthesis which is only present in bacteria explains the
selective toxicity.
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