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What Is Log P and How Does It 
Predict Chemical Behavior? 
August 16, 2025 

Log P is a fundamental property of chemical compounds that offers insights into 
how substances interact with diverse environments. It serves as a key indicator 

for predicting a compound's journey within biological systems or through the 
natural world. This physicochemical parameter quantifies a compound's 

lipophilicity, or fat-loving nature, versus its hydrophilicity, or water-loving 
tendency. 

What is Log P? 

Log P stands for the logarithm of the partition coefficient, abbreviated as P. The 
partition coefficient is a ratio that describes how a compound distributes itself 

between two immiscible phases, typically an oily phase and an aqueous phase. 
This ratio is usually expressed as the concentration of the compound in the 

organic phase divided by its concentration in the aqueous phase. 
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The two phases chosen for determining Log Pare commonly 1-octanol, which 

mimics lipid environments like cell membranes, and water, representing bodily 

fluids. When a compound is introduced to a mixture of these two immiscible 

solvents and allowed to reach equilibrium, its concentration in each layer is 

measured. The resulting ratio, P, reflects the compound's preference for either 

the oily (lipophilic) or watery (hydrophilic) environment. 

The "log" in Log P signifies that a logarithmic scale (base 10) is applied to this 

ratio. This is because the partition coefficient (P) can span a very wide range of 

values. Using a logarithmic scale compresses this wide range into a more 

manageable set of numbers, making it easier to compare compounds with 

vastly different partitioning behaviors. 

Why Log P Matters 

Log P is an important predictor for a substance's behavior in complex systems. 

Scientists across various fields, including pharmacology, environmental science, 

and toxicology, rely on this value to understand how chemicals interact with 

living organisms and the environment. It helps forecast a compound's 

movement, accumulation, and persistence. 

In drug discovery, Log P plays a role in predicting how easily a drug can cross 

biological membranes, be absorbed into the bloodstream, or reach its intended 

target within the body. A compound's lipophilicity, as measured by Log P, 



����������	
	���� 
���������������������������������������� ���!�"���#���$�%�"��!��&���������

���'�
��(��!��&��������)�� �����%��%!��%'%���%���%����%��%'������%��� ���!%(���#���� NEURELIS, INC., EX2071, page 3 
PADAGIS US LLC v. NEURELIS, INC. 

IPR2025-00465, U.S. PATENT 11,241,414

influences its solubility, distribution, metabolism, and excretion (ADME 

properties). For instance, it affects how well a drug can pass through the gut 

lining or penetrate the blood-brain barrier. 

In environmental science, Log P helps predict how a chemical might move 

through soil and water systems. Chemicals with higher Log P values tend to 

accumulate in the fatty tissues of organisms, a process known as 

bioaccumulation. This parameter also offers insights into how persistent a 

chemical might be in the environment and its potential to leach into 

groundwater. Log P is also used in toxicology to understand the potential for 

chemicals to cause harm. 

How Log P Predicts Behavior 

Log P influences a substance's journey through biological and environmental 

systems. In biological contexts, compounds with a Log P value typically between 

0 and 3 are often considered suitable for oral drug absorption. This range allows 

for a balance: the compound is soluble enough in the aqueous environment of 

the gut and blood, yet sufficiently lipophilic to cross lipid-rich cell membranes. 

Compounds with very high Log P values may exhibit poor aqueous solubility, 

leading to low bioavailability and potential sequestration in fatty tissues, which 

can hinder their therapeutic efficacy and excretion. Conversely, very low Log P 
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values indicate high water solubility, which can result in poor membrane 

permeability, as the compound struggles to pass through lipid barriers. 

In environmental systems, Log P values predict how compounds interact with 

natural phases. High Log P values suggest a compound's tendency to 

bioaccumulate in the fatty tissues of living organisms, such as fish, and to 

persist in the environment. This is because these lipophilic compounds prefer to 

reside in organic matter rather than dissolve in water. For example, chemicals 

with a Log P greater than 5 are considered prone to bioaccumulation under the 

Stockholm Convention. 

Conversely, compounds with low or negative Log P values are more water­

soluble. This characteristic means they are less likely to accumulate in biological 

tissues and more prone to dissolving in water, potentially leading to leaching 

into groundwater or dispersal through waterways. 

Interpreting Log P Values 

Interpreting Log P values provides a practical understanding of a compound's 

preference for oily or watery environments. A Log P value of O indicates that a 

compound distributes equally between the octanol (oily) and water (aqu 
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phases. This means the compound has similar solubility characteristics in both 

types of environments. 

Positive Log P values denote increasing lipophilicity, meaning the compound 

prefers the oily phase. For example, a Log P of 1 means the compound is 10 

times more concentrated in octanol than in water. A Log P of 3 signifies that the 

compound is 1,000 times more concentrated in octanol, indicating a strong 

preference for lipid-like environments. Compounds with higher positive Log P 

values are often less soluble in water. 

Negative Log P values indicate increasing hydrophilicity, where the compound 

prefers the water phase. A Log P of -1 means the compound is 10 times more 

concentrated in water than in octanol. A Log P of -2 implies it is 100 times more 

concentrated in water. This suggests that the compound is highly water-soluble 

and less likely to penetrate lipid membranes. For orally administered drugs, 

values between -1 and 5 are generally considered acceptable for drug-like 

properties. 




