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Abstract: Herein we present the results of in silico determination of Drug-Likeness, Pharmacokinetic and 

other ADME properties of 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid as an example constrained 

γ-amino dicarboxylic acid. The results of in silico screening of drug-likeness, pharmacokinetic and other 

ADME (absorption, distribution, metabolism and elimination) properties of 2-

(aminomethyl)cyclopropane-1,1-dicarboxylic acid have revealed that this compound is not able to cross 

the blood-brain barrier, but it shows good solubility and gastrointestinal absorption. The possible target 

screening has indicated the family C G protein-coupled receptors as the most probable physiological 

targets. More specifically, the 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid has the highest 

structural similarity with the known compounds that act on metabotropic glutamate receptor, excitatory 

amino acid transporter and betaine transporter. Taking all the above into consideration, it can be 

concluded that our investigated compound could be considered as a candidate molecule for further 

structural transformations that could enable better pharmacological performance and physiochemical 

properties. 

   

Keywords: amino acids; ADMET; pharmacology  

 

 

1. Introduction   

 

Taking into consideration that      drug discovery can be time-consuming and very 

expensive process, the application of different predictors for the determination of a potential 

drug’s in vivo studies and properties necessary for the administration under physiological 

conditions, is today a recognizable concept for      successful drug design and synthesis. ADME 

properties (absorption, distribution, metabolism and elimination) are excellent predictors of the 

potential drug’s success. Numerous different in silico ADME tools have been developed, all 

based solely on the use of chemical structures [1-3]. Herein we present the results obtained by 
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the application of SwissADME tool for the evaluation of pharmacokinetics, drug-likeness and 

other ADME properties of 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid as an example of 

sterically constrained amino acids.  
 

2. Results and Discussions  
 

2-(Aminomethyl)cyclopropane-1,1-dicarboxylic acid 1 (Figure 1) as an example of the 

unnatural amino acids, previously synthetized by us [4], as an example of sterically constrained 

gamma amino acids. Taking into consideration that our previous work was directed to the 

resolution of the synthetic pathway for approaching this compound and that compound has 

never been screened for pharmacological potential, herein we present the results of it in silico 

determination of Drug-Likeness, Pharmacokinetic and other ADME properties. For this 

purpose, the SwissADME online tool [3] was used to evaluate pharmacokinetics, drug-likeness 

and other ADME properties and the obtained data are presented in Table 1. According to the 

data given in Table 1 it can be noticed that the compound has good water solubility and high 

gastrointestinal absorption, but no possibility to cross the blood-brain barrier.  
 

 

 
Figure 1. 2-(Aminomethyl)cyclopropane-1,1-dicarboxylic acid. 

 

Table 1. Predicted Drug-Likeness, Pharmacokinetic and other ADME properties calculated by 

SwissADME web tool for 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid     . 

 
 

 

The possible intracellular targets of 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid are 

given in Figure 2. As it can be seen, our compound has appeared to act on family C G protein-
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coupled receptors. C G protein-coupled receptors are transmembrane proteins of the 

mammalian genome that became pharmaceutically interesting due to the fact that they 

represent targets of the many approved drugs. More specifically, the 2-

(aminomethyl)cyclopropane-1,1-dicarboxylic acid has the highest structural similarity with the 

known compounds that act on metabotropic glutamate receptor, excitatory amino acid 

transporter and betaine transporter. 

 

 
Figure 2. Target prediction of 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid.  

 
 

3. In silico Drug-Likeness, Pharmacokinetic and other ADME properties study 

 

The physicochemical, ADME, and drug-likeness parameters were computed using the 

SwissADME online program [3]. This software was used to calculate basic physicochemical 

properties including topological polar surface area (TPSA) and molecular refractivity. 

Lipophilicity was estimated through iLOGP, XLOGP3, WLOGP, MLOGP, and SILICOS-IT 

models from which an average value of all five predictions log Po/w was determined. The 

solubility (log S) was calculated by three different models: ESOL, Ali, and SILICOS-IT. Drug-

likeness evaluation was based on Lipinski, Ghose, Veber, Egan and Muegge rules of 5. The 

Abbot Bioavailability scores were computed to predict the probability of a compound having at 

least 10% oral bioavailability by relying on total charge, TPSA, and violation of the Lipinski’s 

filter. From pharmacokinetic properties gastrointestinal (GI) absorption, blood-brain barrier 

(BBB) permeation, inhibition of the cytochrome P450 system, permeability glycoprotein (P-gp) 

substrate and the skin permeation coefficient (kp) were calculated. Also, tested compounds are 

screened through PAINS and Brenk filters and Lead likeness potential and synthetic 

accessibility are calculated.  

 

4. Conclusions 

 

The results of in silico screening of drug-likeness, pharmacokinetic and other ADME 

properties of 2-(aminomethyl)cyclopropane-1,1-dicarboxylic acid have revealed that this 

compound is not able to cross the blood-brain barrier, but it shows good solubility and 

gastrointestinal      absorption. The possible target screening has indicated the family C G 
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protein-coupled receptors as the most probable physiological targets. Taking all the above into 

consideration, it can be concluded that our investigated compound could be considered as a 

candidate molecule for further structural transformations that could enable better 

pharmacological performance and physiochemical properties.  
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