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Introduction

o Timeline of Lipophilicity or Hydrophobicity Terms

Source: www.scopus.com
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Introduction

o Drug Development

Small molecules 
MW < 500-700 Da MW ∼ 500–5000 Da

Peptides Therapeutic proteins 
MW > 5000 Da 
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o n-octanol/water system
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Introduction

o Drug Development

Small molecules 
MW < 500 Da 

The Rule of 5
1. 5 H-bond donors
2. 10 H-bond acceptors
3. Molecular weight < 500 Da
4. Log P < 5.

Acceptable level of in vivo clearance for a drug is logD of 0−3

log P < 3.25 provided the best odds for obtaining >100 µM solubility 
for a typical drug molecule (melting point of 150 °C) 

Acceptable permeability log D of 1−3.5

LipE should be prioritized based on the importance of enthalpic optimization

to achieve low dose and dosing frequency 
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o Drug Development

Small molecules 
MW < 500 Da 
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Table 2. Techniques for Measuring Log P

Shake-flask pH-metric Centrifugal partition Cyclic voltammetry RP-HPLC
chromatography [7][8] [9][10] [11–17]

Measurement Direct single points Direct lipophilicity Direct single points Indirect single points Indirect single points
profiles

Log P range –3 to +3 –1 to +8 –3 to +3 –8 to +1 0 to +5
Partition solvents various various various 1,2-dichloroethane, methanol, acetonitrile

nitrobenzene
pH range 0 to 14 1.8 to 12.2 0 to 14 0 to 14 2 to 7.4
pH established by…: …buffer solution …full pH range …buffer solution …buffer solution …buffer solution

measured during 
experiment

Substance amount 10–50 mg 2–50 mg <1 mg 1–10 mg 1–10 mg
Notes Classical method, tedious, Only ionizable Detection problems, Only ions Interaction with the 

limited precision, phase- solutes, fast difficult stabilization column
separation problems of the system
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Small molecules 
MW < 500 Da 

Data exploration Physicochemical Theories

o Drug Development
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The Critical Assessment of Protein 
Structure Prediction (CASP)

Critical Assessment of Computation 
Hit-finding Experiments (CACHE)

Statistical Assessment of Modeling 
of Proteins and Ligands (SAMPL)
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IEFPCM/MST
CBDD Group

Barcelona



14

Introduction



15

Introduction

A

logD = logPN − log(1+10
δ )
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Beyond the n-octanol/water Partition 
Coefficient in Drug Discovery
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Beyond the n-octanol/water Partition 
Coefficient in Drug Discovery

David L, Wenlock M, Barton P, Ritzén A. Prediction of  
Chameleonic Efficiency. ChemMedChem. 2021 Sep 
6;16(17):2669-2685. doi: 10.1002/cmdc.202100306.
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Objetives
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Methods

o Distribution of  the database of  252 small molecules 
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Methods

o The External Set
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Methods

IEF-PCM/MST solvation model for toluene 
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Results

o Solvation in Toluene o Test Set Toluene/water partitions

IEF-PCM/MST solvation model for toluene 
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Results

25

A

Training and Test Sets
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External Set
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Results
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Small molecules 
MW < 500 Da 

highly developed area for small molecules

Results
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Results

Critical Assessment of pH-Dependent Lipophilicity Profiles
of Small Molecules: Which One Should We Use and In
Which Cases?
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Results

Lipophilicity
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Results

Solubility
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Conclusions and Challenges
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