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AABBSSTTRRAACCTT  
A new mathematical approach that works at the level of molecular topology is proposed for characterization of structure-activity relationship of biological active compounds. A family of molecular 
descriptors is generated for a set of biologic active compounds and a genetic algorithm is used for identification of the best performing multivariate regression model. A series of statistical approaches 
are considered for model assessment (Bolboacă and Jäntschi, 2008 [8]). In order to validate the new method the performances of the obtained model will be compared through a correlated 
correlation analysis with other qSAR models. 

IINNTTRROODDUUCCTTIIOONN  
Development of information and computer technologies induces changes into research concept, leading to the development of many in silico analytical and experimental methods 
[1,2] used in determination and prediction of drug metabolism [3]. These methods have some advantages, from which the most important are: allows determination of metabolic 
profile in early stages of drug design; experiments are done into a shorter time and with fewer expenses [2]. 
Mathematical approach on structure-activity relationship (SAR) for biological active compounds (begun in nineteen century) lead to the concept of quantitative structure-activity 
relationship (QSAR, a mathematical approach that allows the identification of the quantitative link between structure and biologic activity of investigated compounds – [4]). SAR 
studies have been published since 1868, when Crum-Brown & Fraser stipulated the idea that the compounds activity is o function of structure and chemical composition [5]. 

MMEETTHHOODDOOLLOOGGYY  
A mathematical approach developed starting with the information obtained from the 2D and 3D 
structure of a chemical compounds leads to introduction of Molecular Descriptors Family on the 
Structure-Activity Relationship method [7]. 
A family of molecular descriptors is generated for the set of biologic active compounds and a genetic 
algorithm is used for identification of the best performing multivariate regression model (see Figure 1 
for the formal description of the approach). A series of statistical approaches [8] are considered for 
model assessment: 
÷ Simple correlation analysis; Inter-correlation analysis; Multiple correlation analysis: 

http://l.academicdirect.org/Chemistry/SARs/MDF_SARs/k_browse_or_query.php?database=MDFSA
Rs/  

÷ Qualitative vs. quantitative analysis (correlation coefficients: Pearson; Spearman; Semi-quantiative; 
Kendall tau-a; Kendall tau-b; Kendall tau-c; Goodman-Kruskal; test of significance and associated p-
value): http://l.academicdirect.org/Statistics/linear_dependence/  

÷ Leave-one-out cross-validation analysis: 
http://l.academicdirect.org/Chemistry/SARs/MDF_SARs/loo/  

÷ Training vs. test experiment: http://l.academicdirect.org/Chemistry/SARs/MDF_SARs/qsar_qspr_s/  
÷ Correlated correlations analysis (Steiger’s test): http://l.academicdirect.org/Statistics/tests/Steiger/ 

EEXXAAMMPPLLEESS::  BBIIOOMMAATTHHEEMMAATTIICCSS  IINN  MMOODDEELLLLIINNGG  BBIIOOLLOOGGIICCAALL  AACCTTIIVVEE  CCOOMMPPOOUUNNDDSS  

CCOONNCCLLUUSSIIOONN  
The proposed mathematical model proved to have abilities in prediction and estimation of property and activity of chemical compounds in terms of estimation as well prediction. 
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Figure 1. Formal MDF approach 

AAMMIINNOO  AACCIIDDSS  MMOODDEELLLLIINNGG [9] 

÷ Analysis bulletins [9] 

  
÷ Models assessment [10] 

IINNHHIIBBIITTOORRYY  AACCTTIIVVIITTYY  OONN  CCAARRBBOONNIICC  AANNHHYYDDRRAASSEE  ((SSUUBBSSTTIITTUUTTEEDD  11,,33,,44--
TTHHIIAADDIIAAZZOOLLEE--  AANNDD  11,,33,,44--TTHHIIAADDIIAAZZOOLLIINNEE--DDIISSUULLFFOONNAAMMIIDDEESS))  
÷ CA IV [11] 
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÷ CA II [12]: Ŷ4-v = -9.9859 + 4.5643·imDdSCg + 2.945·10-3·isDrqQg + 5.2036·IIMDQQg 

+ 1.4832·lmMrsGg 
n = 40 
v = 4 
r2 = 0.9037 
sest = 0.1706 
F (p) = 82 (2.7·10-15) 
r2

cv-loo = 0.8804 
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measured versus activity estimated by models  

÷ CA I [13]  
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