CEM-402_Unit-03: Biological Active Molecules

Antibiotic

A substrate or medicine (such as penicillin, Cephalosporin, Streptomycin, etc.) that inhibits the growth of or
destroys microorganisms.

Penicillin

Penicillin is a medication used to manage and treat a wide range of infections. It is in the beta-lactam antibiotic
class of drugs.

Penicillin V potassium is used to treat certain infections caused by bacteria such as pneumonia and other
respiratory tract infections, scarlet fever, and ear, skin, gum, mouth, and throat infections.
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Mechanisms of Action

All penicillin derivatives produce their bactericidal effects by inhibition of bacterial cell wall synthesis.
Specifically, the cross linking of peptides on the polysaccharide chain is prevented.
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https://www.google.com/search?rlz=1C1CHBD_en-GBIN1022IN1022&q=penicillin&si=AMnBZoFY6cJe4EcBOpcoqxHCe-If1DOy8G7u5rWwVEaaNjoOvWQrcH0LJETnUWwEyjIsjQhb75ihkr1LDZ86CHkulPY0BdCWtA%3D%3D&expnd=1
https://www.google.com/search?rlz=1C1CHBD_en-GBIN1022IN1022&q=inhibits&si=AMnBZoFm76bvId4K9j6r5bU9rVYrp3WA4gAOYcq_IA3UZEWF8in_LILS4lQtx5FVOvLBQoP1ooTzl8Lo042j48iB1hcQbGDbug%3D%3D&expnd=1
https://www.google.com/search?rlz=1C1CHBD_en-GBIN1022IN1022&q=microorganisms&si=AMnBZoGo5JO1-RMo7Hmdi0jk7E03VRWym_6OQe0RgrffLUHKYUmoJLIKEK75B0AkFwXtr8E1rW6HIgsVJake7I_CMzH0ex306kYN9D5llot5xZXSlGdJx20%3D&expnd=1

Penicillin

Bind (PBP) on the cell wall of susceptible bacteria

Inhibits transpeptidation

Prevents peptidoglycan synthesis

Cell'wall deficient forms spheroplasts &
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Cell death (bactericidal action)

Synthesis of Penicillin-V

o 1. H2S, Na, MeOH
COzH 0°Ctor.t. CO,H
COH A Ac;0, 60 °C A 2. H,0,90°C
72-80% \( 75% N= 75% HN (0]
< T
(o) modified
(£)-Valine C‘\/u\c B ¢ Erlenmeyer—Pléchl ¢ D
: :
. azlactone synthesis 1.HOL, H0, & | quant.
2. acelone
HO,C brucine, H,O S
5 i HCI < thenHCI HCI HCOzH, Ac,O S
. ———
><\NH2H | "COH 74N CO,H 74% 7(N COH
|
] &Ho CHO H
G F rac-F E
[
o N H B
HS haOhe, \f_[5< 1. MzH,4
M | 0
fBul-C HH
o0 M4 ’ EIOH, H,0, 75% e 4 2. HCI, Hs0, 85%
fBud,C H HCI-H-M™ “COsH CO,H over 2 steps
13 penicillamine (12) 14
o (]
P“':]/\f H Phﬂ,\f H H
Bu0.C HN»_.)< Et;N, 75% Bul.C HN - By, (CH3),C0, HOLC HN
El Har, 75% N
COaH over 2 sle COsH
15 16 : . 17 :
HH MN=C=M
HN-: :-.5
KOH, DCC j;yi)(
g M
dioxane-water, O L
12% COOK DCC

potassium salt of penicillin v (18)




Cephalosporin

Cephalosporins are beta-lactam antimicrobials used to manage a wide range of infections from gram-positive
and gram-negative bacteria. The five generations of cephalosporins are useful against skin infection, resistant
bacteria, meningitis, and other infections.
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Streptomycin
Streptomycin is the first discovered aminoglycoside antibiotic, originally isolated from the bacteria
Streptomyces griseus. It is now primarily used as part of the multi-drug treatment of pulmonary tuberculosis.

It has additional activity against several aerobic gram-negative bacteria.
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