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PHARMACODYNAMIC (PD) PROFILEPHARMACODYNAMIC (PD) PROFILE  
thethe  studystudy  ofof   thethe  biochemicalbiochemical  andand  physiologicalphysiological  effectseffects  ofof   drugsdrugs  andand  thethe  

mechanismsmechanisms  ofof   theirtheir  actions,actions,  includingincluding  thethe  correlationcorrelation  ofof   theirtheir  actionsactions  

andand  effectseffects  withwith  theirtheir  chemicalchemical  structurestructure..  

PHARMACOKINETIC (PK)/TOX PROFILEPHARMACOKINETIC (PK)/TOX PROFILE  
TheThe  studystudy  ofof   thethe  processprocess  byby  whichwhich  aa  drugdrug  isis  absorbedabsorbed  (A),(A),  distributeddistributed  
(D),(D),  metabolizedmetabolized  (M),(M),  andand  eliminatedeliminated    (E)(E)  byby  thethe  bodybody..  

FORMULATIONFORMULATION  PROFILEPROFILE  

butbut  wewe  willwill  nevernever  forgetforget::    butbut  wewe  willwill  nevernever  forgetforget::    
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Chemical Space 

Chemical/Drug 

N

N

H

NH
2

wherewhere  PDPD  andand  PKPK  profilesprofiles  areare  storedstored  inin  aa  

drug?drug?    

wherewhere  PDPD  andand  PKPK  profilesprofiles  areare  storedstored  inin  aa  

drug?drug?    
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N

N

H

NH
2

TheThe  firstfirst  goldgold  rulerule::  TheThe  firstfirst  goldgold  rulerule::  

Identify the chemical class of  belonging!!! 
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N

N

H

NH
2

Please,Please,  wewe  willwill  nevernever  forgetforget::  Please,Please,  wewe  willwill  nevernever  forgetforget::  

take the right distance from these  representations!!! 
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OfOf   coursecourse  thisthis  isis  ourour  slang!slang!  

N

N

H

NH
2

HH

H

H

H

H

.. .. 

.. .. 

FirstFirst  ofof   all,all,  pleaseplease  dodo  notnot  nevernever  forgetforget  thethe  

goodgood  orthography!orthography!    

FirstFirst  ofof   all,all,  pleaseplease  dodo  notnot  nevernever  forgetforget  thethe  

goodgood  orthography!orthography!    

N

N

H

NH
2
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GoodGood  orthographyorthography  meansmeans  abilityability  toto  

recognizerecognize::  

GoodGood  orthographyorthography  meansmeans  abilityability  toto  

recognizerecognize::  

11..  acid/baseacid/base  groupsgroups  ((ionicionic  bond)bond);;  

N

N

H

NH
2

22..  strongstrong  bondbond  dipolesdipoles  ((HH--bond,bond,  
dipoledipole--dipole,dipole,  chargecharge--dipoledipole……));;  

33..  pp  bondsbonds  ((pp--pp  interactions,interactions,  
chargecharge--pp,,  ……));;  

44..  weakweak  bondbond  dipolesdipoles  ((dipoledipole--
dipoledipole  asas  vanvan  derder  WaalsWaals  
interactionsinteractions));;  

DoDo  youyou  rememberremember::  

1. pKa scale of  acidity 

2. hydrogen bond strength 

3. aromaticity rule (4n+2) 

4. bond dipole moment 
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N

N

H

NH
2

55..  TautomersTautomers  ((tautomerictautomeric  
equilibriumequilibrium  andand  tautomertautomer  
stabilitystability));;  

55..  TautomersTautomers  ((tautomerictautomeric  
equilibriumequilibrium  andand  tautomertautomer  
stabilitystability));;  

N

N

NH
2

H
66..  ConformersConformers  ((conformationalconformational  
equilibriumequilibrium  andand  conformerconformer  
stabilitystability));;  

66..  ConformersConformers  ((conformationalconformational  
equilibriumequilibrium  andand  conformerconformer  
stabilitystability));;  

N

N

H

NH
2

77..  StereochemistryStereochemistry  ((chiralchiral    

centers)centers)  

88..  ChemicalChemical  reactivityreactivity;;  

77..  StereochemistryStereochemistry  ((chiralchiral    

centers)centers)  

88..  ChemicalChemical  reactivityreactivity;;  

11..  acid/baseacid/base  groupsgroups  ((ionicionic  bondbond));;  

22..  StrongStrong  bondbond  dipolesdipoles  ((HH--bond,bond,  
dipoledipole--dipole,dipole,  chargecharge--dipoledipole……));;  

33..  pp  bondsbonds  ((pp--pp  interactions,interactions,  
chargecharge--pp,,  ....));;  

44..  WeakWeak  bondbond  dipolesdipoles  ((dipoledipole--
dipoledipole  asas  vanvan  derder  WaalsWaals));;  
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JustJust  inin  casecase::  JustJust  inin  casecase::  
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ThisThis  willwill  bebe  crucialcrucial  forfor  usus  duringduring  allall  ourour  

course!!!course!!!  

ThisThis  willwill  bebe  crucialcrucial  forfor  usus  duringduring  allall  ourour  

course!!!course!!!  
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JustJust  inin  casecase::  JustJust  inin  casecase::  

 

  F−H … :F (38.6 kcal/mol)  

O−H … :N (6.9 kcal/mol)  

O−H … :O (5.0 kcal/mol)  

N−H … :N (3.1 kcal/mol)  

N−H … :O (1.9 kcal/mol)  

          HO−H … :OH3
+ (4.3 kcal/mol)  
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TheThe  majormajor  differencedifference  betweenbetween  anan  organicorganic  

chemistchemist  andand  aa  medicinalmedicinal  chemistchemist  

TheThe  majormajor  differencedifference  betweenbetween  anan  organicorganic  

chemistchemist  andand  aa  medicinalmedicinal  chemistchemist  

N

N

H

NH
2

I'm like that and I have these properties 

N

N

H

NH
2

I‘m like this and have these properties, and  
consequently I could recognize in this way ... 



      S.MORO – CFTII  INTRODUCTION M 
M S Confidential and Property of ©2012 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences – University of Padova - Italy 

FromFrom  structurestructure  toto  interactioninteraction::  

O

O

NH
2

O

R-NH3
+ 

charge-charge interaction (ionic bond):   -DG0       5 ÷ 10 
charge-dipole interaction:     -DG0       1 ÷   7 
charge-p interaction:      -DG0       8 ÷ 10 

R-OH 

hydrogen bond:     -DG0       1 ÷   7 

(kcal/mol) 

charge transfer interaction:    -DG0       1 ÷   6 

R

p-p interaction:     -DG0       1 ÷   2 

-CH2- 

H H

dipole-dipole interaction (van der Waals):  -DG0       0.5 ÷ 1 
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PossiamoPossiamo  pensarepensare  didi  tradurretradurre  

qualitativamentequalitativamente  

  

inin  terminitermini  molecolari?molecolari?  

PossiamoPossiamo  pensarepensare  didi  tradurretradurre  

qualitativamentequalitativamente  

  

inin  terminitermini  molecolari?molecolari?  

000000
solvconfsh GGGGGG ebind DDDDDD

In un certo qual senso sì! Bisogna saper In un certo qual senso sì! Bisogna saper 

leggere dentro le strutture molecolari!leggere dentro le strutture molecolari!  

In un certo qual senso sì! Bisogna saper In un certo qual senso sì! Bisogna saper 

leggere dentro le strutture molecolari!leggere dentro le strutture molecolari!  
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DallaDalla  strutturastruttura  all’interazioneall’interazione::  DallaDalla  strutturastruttura  all’interazioneall’interazione::  
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A 

B 

C 

A 
B 

C 

A 

B 

C 

A 
B 

C 
+ 

Kbind 

Please,Please,  youyou  willwill  nevernever  forgetforget::  

Even if: 
 

dipole-dipole interaction (van der Waals):  -DG0       0.5 ÷ 1 
 

remember that the unity is strength! 

The only interaction that are able to shift the 
equilibrium to the right are those HYDROPHOBIC. 
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fromfrom  structurestructure  toto  interactioninteraction……  fromfrom  structurestructure  toto  interactioninteraction……  

… a super paper!!! 
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x 

y 

z 

N

N

NH
3

H

+

thethe  shadowshadow  ofof   thethe  realityreality: 

Molecular Volume (Å3) 

…atom is 4/3pr3? 
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Element radius (Å) 

Hydrogen 1.20 

Carbon 1.70 

Nitrogen 1.55 

Oxygen 1.52 

Fluorine 1.47 

Phosphorus 1.80 

Sulfur 1.80 

Chlorine 1.75 

Copper 1.4 

AA  quickquick  refreshrefresh……  AA  quickquick  refreshrefresh……  

3

3

4
vdWvdW rV p

3

4

3

p
vdWvdW Vr 
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x 

y 

z 

N

N

NH
3

H

+

thethe  shadowshadow  ofof   thethe  realityreality: 

Molecular Volume (Å3) 

…atom is 4/3pr3? 
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AtAt  thisthis  pointpoint  measuremeasure  thethe  molecularmolecular  sizesize  isis  
easyeasy……  
AtAt  thisthis  pointpoint  measuremeasure  thethe  molecularmolecular  sizesize  isis  
easyeasy……  

Verloop A., Hoogenstraaten W., Tipker J. “Development and application of  new steric substituent 
parameters in drug design.”  In Drug Design (Ed. Ariëns), vol.7, pp.165-207 (1976), New York: Academic 
Press. 
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MyMy  favoritefavorite  exampleexample::  MyMy  favoritefavorite  exampleexample::  

Credits: https://www.ikea.com/it/it/catalog/products/20275814/ 
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HereHere  isis  mymy  firstfirst  favoritefavorite  exampleexample  ofof   PDPD  conceptconcept::    HereHere  isis  mymy  firstfirst  favoritefavorite  exampleexample  ofof   PDPD  conceptconcept::    

MMS Lab (2015): 3D printed model of the human A2A adenosine receptor co-crystallized its antagonist ZM 241385 (PDB entry: 4EIY) 
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……  andand  withwith  somesome  ofof   youyou  inin  aa  couplecouple  ofof   yearsyears::    ……  andand  withwith  somesome  ofof   youyou  inin  aa  couplecouple  ofof   yearsyears::    

G. Deganutti A. Cuzzolin 
Cuzzolin A, Deganutti G, Salmaso V, Sturlese M, Moro S. "AquaMMapS: an alternative tool to monitor the 
role of water molecules during protein-ligand association." ChemMedChem. 1, 1-13 (2018) 
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x 

y 

z 

N

N

NH
3

H

+

thethe  shadowshadow  ofof   thethe  realityreality: 

Rotatable bonds 
(conformer population) 

… how many rotatable bond? 
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AnAn  easyeasy  wayway  toto  determinedetermine  molecularmolecular  
rigidityrigidity::  
AnAn  easyeasy  wayway  toto  determinedetermine  molecularmolecular  
rigidityrigidity::  

A rotatable bond  is defined as any single 

non-ring bond, attached to a non-terminal, 

non-hydrogen atom. Amide C-N bonds are not 
counted because of  their high barrier to rotation. 

… and it is easily countable!!! 

1 2 

3 4 
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x 

y 

z 

N

N

NH
3

H

+

thethe  shadowshadow  ofof   thethe  realityreality: 

Rotatable bonds 
(conformer population) 

… how many rotatable bond? 

1 

2 
3 3 



      S.MORO – CFTII  INTRODUCTION M 
M S Confidential and Property of ©2012 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences – University of Padova - Italy 

FewFew  fundamentalfundamental  conceptsconcepts::  FewFew  fundamentalfundamental  conceptsconcepts::  

qq  
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Conformers: 
Structures differing only by rotation around one or more 
rotatable bonds. 
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FewFew  fundamentalfundamental  conceptsconcepts::  FewFew  fundamentalfundamental  conceptsconcepts::  

0.0 

4.0 

8.0 

12.0 

16.0 

20.0 

0 90 180 270 360 

q  q    

in
s

ta
b
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it

y
in

s
ta

b
il

it
y

  

Global minimum 

Local minimum 

Transition state 

Type 
 
Minimum  
Maximum 

1st Derivative 
 

0 
0 

2nd Derivative 
 

positive 
negative 
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For a molecular system with N rotatable bonds, 
there are 3N potential minima. 
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andand  thisthis  incredibleincredible  consequenceconsequence::  andand  thisthis  incredibleincredible  consequenceconsequence::  

N

N

H

NH
3
+

Conformational 

equilibrium 

C 

D 

A 

C 

D 

A 
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andand  thethe  storystory  isis  goinggoing  onon……  andand  thethe  storystory  isis  goinggoing  onon……  

N

N

H

NH
3
+

Conformational 

equilibrium 

N

N

NH
3
+

H

Tautomeric 

equilibrium 

C 

D 

A 

C 

D 

A 

D 
C 

A 
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StabilityStability  asas  aa  measuremeasure  ofof   thethe  geometricalgeometrical  
deformabilitydeformability  ofof   anan  objectobject;;  

DoDo  youyou  rememberremember  thesethese  twotwo  conceptsconcepts::  DoDo  youyou  rememberremember  thesethese  twotwo  conceptsconcepts::  

RigidityRigidity  asas  aa  measuremeasure  ofof   thethe  reductionreduction  degreedegree  ofof   
thethe  geometricalgeometrical  deformabilitydeformability  ofof   anan  objectobject..  
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OH OHO

H

N

CH
3

x 

y 

z 

the magic of  the cycles! 

… how many rotatable bond? 
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the magic of  the cycles! 

Here is the magic of  cycles: to place 
the correct functional groups, in the 
correct position in space for the time 
necessary to maximize the effect of  
the complementarity between the 
ligand and its recognition cavity 
(activity) 
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CanCan  wewe  trytry  againagain  ourour  littlelittle  experiment?experiment?  CanCan  wewe  trytry  againagain  ourour  littlelittle  experiment?experiment?  

1.1. ChemicalChemical  classclass;;  

2.2. FunctionalFunctional  groupsgroups;;  

3.3. PossiblePossible  interactioninteraction  schemescheme;;  

4.4. GuessGuess  pKapKa  valuevalue;;  

5.5. NumberNumber  ofof   rotatablerotatable  bondsbonds;;  

6.6. TautomersTautomers;;  

7.7. ChiralChiral  centerscenters;;  

8.8. Chemical/Chemical/enzinaticenzinatic  reactivityreactivity;;  

9.9. ……  
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PHARMACODYNAMIC (PD) PROFILEPHARMACODYNAMIC (PD) PROFILE  
thethe  studystudy  ofof   thethe  biochemicalbiochemical  andand  physiologicalphysiological  effectseffects  ofof   drugsdrugs  andand  thethe  

mechanismsmechanisms  ofof   theirtheir  actions,actions,  includingincluding  thethe  correlationcorrelation  ofof   theirtheir  actionsactions  

andand  effectseffects  withwith  theirtheir  chemicalchemical  structurestructure..  

PHARMACOKINETIC (PK)/TOX PROFILEPHARMACOKINETIC (PK)/TOX PROFILE  
TheThe  studystudy  ofof   thethe  processprocess  byby  whichwhich  aa  drugdrug  isis  absorbedabsorbed  (A),(A),  distributeddistributed  
(D),(D),  metabolizedmetabolized  (M),(M),  andand  eliminatedeliminated    (E)(E)  byby  thethe  bodybody..  

FORMULATIONFORMULATION  PROFILEPROFILE  

butbut  wewe  willwill  nevernever  forgetforget::    butbut  wewe  willwill  nevernever  forgetforget::    
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ButBut  youyou  don'tdon't  findfind  aa  wonderfulwonderful  analogyanalogy?  

Thermodynamic solubility in H2O (mg/ml) 

P
a

rtitio
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 c
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e
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Thermodynamic solubility in H2O (mg/ml) 

P
a

rtitio
n

 c
o

e
ffic

ie
n

t 

N

N

H

NH
2

ButBut  wherewhere  areare  writtenwritten  thesethese  properties?properties?  
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SolubilitySolubility  inin    
“ corpora non agunt nisi soluta “ 

Chemical factors influencing 
solubility in H2O: 

presence of  ionisable groups (depending upon pH) 

 

hydrogen bonds (donors/acceptors)  
 

polarized functional groups   
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Dwayne Friesen 

  3ONC

  53  ONC

  5ONC

Applies to only neutral molecular and represents only a qualitative and 
approximate indication of  water solubility of  an organic compound!!!  

SolubilitySolubility  inin    
“ corpora non agunt nisi soluta “ 
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  3ONC

  53  ONC

  5ONC

Applies to only neutral molecular neutral molecular and represents only a qualitative and 
approximate indication of  water solubility of  an organic compound!!!  

SolubilitySolubility  inin    
“ corpora non agunt nisi soluta “ 

N

N

H

NH
2

C5H9N3 
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  3ONC

  53  ONC

  5ONC

Applies to only neutral molecular neutral molecular and represents only a qualitative and 
approximate indication of  water solubility of  an organic compound!!!  

SolubilitySolubility  inin    
“ corpora non agunt nisi soluta “ 

N

N

H

NH
2

C5H9N3 
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- H+ 

+ H+ 

99,6% 

pH = 7.4 

Histamine 

(pKa 9.8) 0.4% 

TheThe  firstfirst  crucialcrucial  pharmaceuticalpharmaceutical  difference!difference!  

N

N

H

NH
2

N

N

H

NH
23 

+ 

Very soluble 

Soluble 
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- H+ 

+ H+ 

99,6% 

pH = 7.4 

Histamine 

(pKa 9.8) 

0.4% 

butbut……  

N

N

H

NH
2

N

N

H

NH
23 

+ 

 soluble 

Solubility 

Prediction 

1.7 

3 

7 
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Thermodynamic solubility in H2O (mg/ml) 

P
a

rtitio
n

 c
o

e
ffic

ie
n

t 

N

N

H

NH
2

ButBut  wherewhere  areare  writtenwritten  thesethese  properties?properties?  
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AA  veryvery  simplesimple  definitiondefinition::  

In organic chemistry, we have a family of  
compounds characterized by  bonds with DEN  0 
 

HYDROCARBONS 

and they are surely                   and they are surely                   phobicsphobics!!!!!!  
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Phase 1 (water) 

Phase 2 (n-octanol) 

OH

OH

OH

OH

OH

OH

OH

OH

Hydrophobicity and partition coefficient Hydrophobicity and partition coefficient   

 )1(

0

)1()1( ln phasephasephase CRT 

 )2(

0

)2()2( ln phasephasephase CRT 

At the equilibrium: 

)2()1( phasephase  

   )2(

0

)2()1(

0

)1( lnln phasephasephasephase CRTCRT  

   )2()1(

0

)2(

0

)1( lnln phasephasephasephase CRTCRT  

  
)2(

)1(
P

C

C

phase

phase













Partition coefficient Partition coefficient   














)2(

)1(0

)2(

0

)1( ln
phase

phase

phasephase
C

C
RT
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)(

)1(

2

P
C

C

OH

phase













Partition coefficientPartition coefficient  

We can define: We can define:   ““hydrophobichydrophobic” a compound with P > 1;” a compound with P > 1;  

      ““hydrophilichydrophilic” a compound with P < 1.” a compound with P < 1.  

  loglog
)(

)1(

2

P
C

C

OH

phase














We can define: We can define:   ““hydrophobichydrophobic” a compound with logP > 0;” a compound with logP > 0;  

      ““hydrophilichydrophilic” a compound with logP < 0.” a compound with logP < 0.  

Hydrophobicity and partition coefficient Hydrophobicity and partition coefficient   

logP > 0 logP < 0 

logP 
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How we can choose the second phase:How we can choose the second phase:  

OH n-octanol •“Similarity” with biological membrane; 

•immiscible in water even if  27% of  water 

dissolves in it… so the first region of  hydration  

of  the solute is preserved; 

•UV transparent; 

•Low vapor pressure. 

 

cyclohexane 

Immiscible in water and very low amount of  

water dissolves in it… so also the first region 

of  hydration of  the solute is lost. 

The differences between the logP values in n-

octanol and cyclohexane  is a measure of  the 

de-hydration energy of  a solute. 

Hydrophobicity and partition coefficient Hydrophobicity and partition coefficient   
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How we can choose the second phase:How we can choose the second phase:  

OH n-octanol •“Similarity” with biological membrane; 

Do you see any similarity?Do you see any similarity?  

…in addition to this?…in addition to this?  
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log log log PPP   
Poor absorption or permeation, if  ... 

• Number of  H-bond donors > 5 (OH & NH) 

• Number of  H-bond acceptors > 10 (O & N) 

• Molecular weight > 500 

• log P  > 5 
Lipinski et al., Adv. Drug Deliv. 23 (1997) 3. 

Lipinski’s ”Rule of  Five”Lipinski’s ”Rule of  Five”  

N.B. Like all rules they are there to be broken and a number of  exceptions exist. I have personally 

worked on a couple of  well-absorbed drugs which broke this rule but as a general guide it works well. 

Remember that you may have charge in your molecule so that LogD(7.4) or LogD(5.5) is really the 

important parameter rather than Log P. Keeping LogD(7.4) around 2 seem generally good advice. 

Manipulating the pKa can be a way of  improving a molecule.  
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Hydrophobicity and partition coefficient Hydrophobicity and partition coefficient   

It has been shown for compounds to have a reasonable probability of  

being well orally absorb their logP value must not be greater than 5.0. The 

distribution of  calculated logP values of  more than 3000 drugs on the 

market underlines this fact (see diagram). 

5 
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- H+ 

+ H+ 
70% 

pH = 7.4 

Nicotine 

(pKa 8.5) 

30% 

- H+ 

+ H+ 

Membrane 

logP=1.17 

H 
+ 

H 
+ 

TheThe  firstfirst  crucialcrucial  pharmaceuticalpharmaceutical  difference!difference!  

C/(N+O) = 5 
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The fragments method of  Hansch-Fujita. 
(J. Am. Chem. Soc. 1964, 86,  5175) 

POMONA COLLEGE (Claremont, California) 
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The hydrophobic constant of  substituent, p 

log P = 2.13 

log P = 1.48 log P = 2.69 log P = 1.85 log P = 2.99 

pX = log PC6H5X – log PC6H6 

pBr = 0.86 pCH3
 = 0.56 pNO2

 = -0.28 pOH = -0.67 
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Substituent p aromatic p aliphatic 

F 0.14 -0.17 

Cl 0.71 0.39 

Br 0.86 0.60 

I 1.12 1.00 

OH -0.67 -1.16 

OCH3 -0.02 -0.47 

SCH3 0.61 0.45 

CN -0.57 -0.84 

COOH -0.28 -0.67 

COOCH3 -0.01 -0.27 

COCH3 -0.55 -0.71 

NH2 -1.23 -1.19 

N(CH3)2 -0.28 -0.85 

NO2 -0.28 -0.85 

CH3 0.56 0.50 

The hydrophobic constant of  substituent, p 



      S.MORO – CFTII  INTRODUCTION M 
M S 

Confidential and Property of ©2012 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences – University of Padova - Italy 

Substituent p aromatic p aliphatic 

F 0.14 -0.17 

Cl 0.71 0.39 

Br 0.86 0.60 

I 1.12 1.00 

OH -0.67 -1.16 

OCH3 -0.02 -0.47 

SCH3 0.61 0.45 

CN -0.57 -0.84 

COOH -0.28 -0.67 

COOCH3 -0.01 -0.27 

COCH3 -0.55 -0.71 

NH2 -1.23 -1.19 

N(CH3)2 -0.28 -0.85 

NO2 -0.28 -0.85 

CH3 0.56 0.50 

The hydrophobic constant of  substituent, p 

Ref. benzene 
log P = 2.13 

Ref. cyclohexane 
log P = 3.44 
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The additive rule:  

lop PC6H6
 =  2.13 

log P calculated (ClogP): 

2.412.41  

pCH3
 =  0.56 

pNO2
 = -0.28 

log P : 2.452.45  

It works?  Just check together: 

IMPRESSIVE!!!!!IMPRESSIVE!!!!!  
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NH
2

Cl

log P  1.801.80  

Clog P  1.611.61  

OH

Cl

log P  2.302.30  

Clog P  2.142.14  

COOH

CH
3

log P  2.402.40  

Clog P  2.382.38  

……  

…not too bad!!!…not too bad!!!  

The hydrophobic constant of  substituent, p 
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lop PC6H6
 =  2.13 

log P calculated (ClogP): 

2.412.41  

pCH3
 =  0.56 

pNO2
 = -0.28 

But not so good… 

CH
3

NO
2

CH
3

NO
2

CH
3

NO
2

??  

log P   2.422.42  log P   2.302.30  log P   2.452.45  

The hydrophobic constant of  substituent, p 
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lop PC6H6
 =  2.13 

log P calculated (ClogP): 

4.374.37  

4 x pCH3
 =  2.24 

again... 

CH
2

CH
2

CH
2

CH
3

??  

CH
2

C
H

CH
3

CH
3 C

H CH
2

CH
3

CH
3

CH
3

CH
3

CH
3

4.264.26  4.014.01  4.574.57  4.114.11  

The hydrophobic constant of  substituent, p 
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Corwin… we have a problem!Corwin… we have a problem!  

HereHere  isis  howhow  hehe  fixedfixed  thethe  problemproblem……  asas  anan  engineerengineer  
usuallyusually  donedone  introductionintroduction  thethe  magicmagic  correctioncorrection  
factorsfactors  !!!!!!  

HereHere  isis  howhow  hehe  fixedfixed  thethe  problemproblem……  asas  anan  engineerengineer  
usuallyusually  donedone  introductionintroduction  thethe  magicmagic  correctioncorrection  
factorsfactors  !!!!!!  

Remember: a correction factor is any mathematical 
adjustment made to a calculation to account for deviations in 
either the sample or the method of  measurement.    
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• Branched carbon chain (Dp = -0.20); 

• Double bond (Dp = -0.30); 

• Intra-molecular H-bond (Dp = 0.65); 

• Ring condensation (Dp = -0.20) 

• … 

 

Finally the log P  calculated by Hansch-Fujita: 
 

Clog P = log Pref +  pXi +  Dp 

The hydrophobic correction factors, Dp 
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Nowadays, are these methods reliable? 

… you decide!!! 

ClogPClogP……  aa  wonderfullywonderfully  preciousprecious  molecularmolecular  descriptor!descriptor!  ClogPClogP……  aa  wonderfullywonderfully  preciousprecious  molecularmolecular  descriptor!descriptor!  

credits: https://www.molinspiration.com/cgi-bin/properties 
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Nowadays, these methods are reliable… and 
freely available!!! 

credits: https://molinspiration.com/cgi-bin/properties 
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Organization of  brain barriers: 

Beyond Lipinski’s ”Rule of  Five”Beyond Lipinski’s ”Rule of  Five”  

credits: https://www.sciencedirect.com/science/article/abs/pii/S1568997217301052/ 
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Pathways across the blood–brain barrier 

Beyond Lipinski’s ”Rule of  Five”Beyond Lipinski’s ”Rule of  Five”  

credits: https://www.emf.ethz.ch/en/knowledge/topics/health/blood-brain-barrier/ 
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Pathways across the blood–brain barrier 

Lipophilicity: 0  logP  3 

Molecular weight: < 450 

Polar surface area (PSA): 60  90 Å2  

Hydrogen bonding (O + N):  5 

Charge: 4  pKa  10  

Beyond Lipinski’s ”Rule of  Five”Beyond Lipinski’s ”Rule of  Five”  
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CanCan  wewe  trytry  againagain  ourour  littlelittle  experiment?experiment?  CanCan  wewe  trytry  againagain  ourour  littlelittle  experiment?experiment?  

1.1. ChemicalChemical  classclass;;  

2.2. FunctionalFunctional  groupsgroups;;  

3.3. PossiblePossible  interactioninteraction  schemescheme;;  

4.4. GuessGuess  pKapKa  valuevalue;;  

5.5. NumberNumber  ofof   rotatablerotatable  bondsbonds;;  

6.6. TautomersTautomers;;  

7.7. ChiralChiral  centerscenters;;  

8.8. Chemical/Chemical/enzimaticenzimatic  reactivityreactivity;;  

9.9. GuessGuess  waterwater  solubilitysolubility;;  

10.10. GuessGuess  logPlogP;;  

11.11. GuessGuess  BBBBBB  permeationpermeation;;  

12.12. ……  

  



      S.MORO – CFTII  INTRODUCTION M 
M S Confidential and Property of ©2012 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences – University of Padova - Italy 

“CHIMICA FARMACEUTICA E 

TOSSICOLOGICA II” 

Stefano Moro 

Chimica e Tecnologia  

Farmaceutiche 


