
RDM – FRANKEL’S SECTION 

Expanded central dogma: (DNA  RNA  protein;  
but includes reverse transcription & RNA translation) 

Lipids: generally insoluble in water; drugs that target lipids 
generally disrupt lipid structure of membrane  

Carbohydrates: water-soluble; CNH2nOn – used for energy 

storage or structural components 
 glycoconjugate tags commonly act as antigens 

Nucleic acids: chromosomal DNA & ribosomes targeted by 
drugs  
 prokaryotic (50S + 30S = 70S) & eukaryotic (60S + 
40S = 80S) ribosomal differences 

Proteins: largest class of drug targets (enzymes, GPCRs) 
- 1o structure: order in which amino acids link via peptide  
                   bonds 
- 2o structure: local regions of ordered structure (α   
                    helix, β sheet, loops) 

- 3o structure: overall 3D shape (functionally active) 
- 4o structure: arrangement in multi-subunit complex 

Amino acids: 20 amino acids 
- glycine – only non-chiral amino acid 

- acidic: aspartic acid, glutamic acid, asparagine,             
           glutamine 
- basic: lysine, arginine, histidine  
- L-α-amino acid; most are S (L-cysteine is R) 

Peptide bond: amine bonds have 2 resonance structures 
 C-N bond double character (shorter than single bond); 
peptides hydrolytically stable when planar 
 C=0 bond longer  
 planarity + R groups restricts fold of polypeptides to 
allowable secondary structure conformations  

Energetics of binding: Coulumb’s Law (kcal/mol) 
- Covalent bonds: E < -50  
- Ion pairing: E = -20 (small D); -1 (large D) 
- H-bonding: E = -3 to -7 (low D) 
- Permanent dipole: E = -2.2 (low D); -0.11 (high D) 
- Induced dipole: E = -0.07 (low D); -0.0035 (high D) 
- Hydrophobic collapse: E = -0.7 for each CH2 group 
 

 

Enzymes: increase rate of reaction (rate at which 
equilibrium is reached) 
 non-covalent effects  
     - proximity & effective concentration  
     - orientation 
     - transition state binding 
 covalent effects 
     - general acid: proton donation 
     - general base: proton abstraction 
     - nucleophilic/electrophilic covalent catalysis  

Dissociation constant (KD, KS or KI) = equilibrium constant 
for dissociation of substrate (S) from enzyme (E); units in 
molarity (mol/L) 
 
Rate (v or d(P)/dt) = concentration of product formed per 

unit time (M/s) 
 
Michaelis-Menten equation: mathematical model 
 Vmax = K2(E)T – maximum rate constant 

 KM  
     = Vmax/2 (concentration at which rate is half max) 
     = k2 + k-1 / k1 (ratio of dissociation of ES/association rate) 

     = ks when k-1 >>> k2  
 Kcat = k2 = turnover number (rate constant for  
     formation of product from rxn intermediate) 
 kcat/kM = catalytic efficiency/specificity constant  
     - apparent 2nd order rate constant for M-M eqn 

Enzyme inhibitor: substance that reduces enzyme’s 
activity 
 
Irreversible inhibitor: time-dependent inactivation of 
enzyme as fxn of inhibitor concentration  
 inhibition efficiency: 2nd order rate constant for  
     enzyme inactivation 

Mechanism-based irreversible inhibitors: “suicide 
substrates” (X) highly selective; has requirements: 
- inactivation time-dependent (rxn = irreversible) 
- kinetics 1st order with respect to X  
- enzyme shows saturation kinetics 
- X blocks enzyme 
- stoich of rxn should be 1:1 



Reversible inhibitors: inhibitor exists in equilibrium with 
enzyme 
- Competitive inhibitor: forms enzyme:inhibitor (EI) complex 
- Uncompetitive inhibitor: binds to enzyme:substrate to  
  form ESI complex 
- Mixed inhibitor: binds to free enzyme or ES complex 
 
Vmaxapp & Kmaxapp – observed values for kinetic 
parameters whose measurements affected by presence 
of inhibitor  
 
IC50: concentration of inhibitor required to inhibit enzyme 
by 50% 
 
Structural-activity relationship (SAR) studies: determine 
atoms/fxnal groups most important to molecule’s activity 
 
Quantitative structural-activity relationship (QSAR) 
studies: relate physiochemical properties with their 
pharmacological activity 
 
Structural modifications: 
- Chain length/homologation: increase by constant unit 
- Isosteric replacement: replace with chemical group that  
  has same valency (uni- , bi- and tri- valent - # of  
  attachments) 
- Transition state isostere: mimic transition state (sp3) 
- Bioisostere: chemical group that can replace another  
  group without significantly affecting biological activity  

Partition coefficient: P = (drug)octanol / (drug)water 
- routinely logP; describes hydrophobicity  
- P ≥ 2.0 can cross blood-brain barrier  
 
Hydrophobicity substation coefficient (πx): can be added 

to logP value of parent compound (logPH) 
log Px = log PH + πx1 + πx2 + …. 

 
Distribution coefficient (D): partition coefficient (P) at 
specific pH  
 

 

Hammet substation coefficient (αx): measure of electron-

withdrawing or electron-donating ability of substituent  
- αx negative for EDGs; positive for EWGs 

Topological Polar Surface Area (TPSA): surface sum of 
compound over all polar atoms; correlates with passive 
molecular transport through biological membranes 
 
Pfizer’s poor absorption characteristics:  
- more than 5 hydrogen-bond donors  
- more than 10 hydrogen-bond acceptors 
- MW > 500 D  
- logP > 5.0 
 
GlaxoSmithKline’s good oral bioavailability characteristics: 
- ≤ 10 rotatable bonds 
- TPSA ≤ 140 A2 (≤ 12 HBDs & HDAs)  
 
 
 
       


