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Supplementary Table 1: Brief description of the formulae and software used for the calculation of molecular descriptors.
A. Cluj Topological Descriptors
Given below are the formulae and description of Cluj topological descriptors

1. Cluj matrices CJ(G) have been proposed by Diudea [1,2]; they are defined on Cluj fragmentswhich collect vertices v lying closer to i than to j, the endpoints of a path p(i,j). These fragments represent the vertex proximity (see also [3,4]) of i vs. any vertex j, joined by the path p, with the distances measured in the subgraph G\p:

	

The entries in CJ matrices are defined as the maximum cardinality among all such fragments: , in graphs containing rings, with more than one path joining the pair (i, j). Cluj matrices are defined by using both distance (UCJDI) and detour (UCJDE) concepts: they are non-symmetric matrices, except for some symmetric graphs.



A symmetric Cluj matrix SCJ can be obtained by the Hadamard multiplication of the non-symmetric matrix UCJ with its transpose:. The edge-based symmetric matrix is calculable from the path-based one as: . In trees, the path joining any two vertices is unique, then  is also unique while the distances superpose to detours. The entries in the Cluj matrix of a tree represent the number of paths passing through i to j. Indices derived from topological matrices (see above) are calculated as half sum of matrix entries:

 		
Fragmental property indices [5,6], encoding fragmental topo-chemical information and based on Cluj and related matrices, can be computed by means of layer matrices. The fragmental properties include mass, partial charges, covalent atomic radius, van-der-Waals radius, etc. 

2. Layer and Shell matrices [7-9] are built on layers G(v)k of vertices surrounding the vertex v at distance k: . A Layer Matrix LM is a collection of vertex property shells, up to k =d(G), the diameter of graph (i.e., the largest distance in G):

		
The zero column is just the column of vertex properties, pv; when pv=1 (i.e., the counting property), LM matrix is named LC (Layer matrix of Counting). Any vertex/atomic property can be considered as pv and any square matrix M can be taken as info matrix (i.e., the matrix supplying local/vertex properties, as row-sum RS, column-sum CS or diagonal entries, as implemented in TopoCluj software [10].
Shell Matrices ShM, collecting a vertex-pair property, [9,10], are defined as:	

	

The “shell-operator” transforms a square matrix, according to the vertex-distance partitions in the graph, in a layer-type matrix. The zero column entries can be the diagonal entries of the info matrix. Column sums in LM-ShM represent the coefficients of Hosoya-Diudea property polynomials [10]; the 1st derivative (in x=1) of such polynomials provides informative topological descriptors.

3.  Indices of Centrality 

Indices of centrality [7-10] are calculated by formula:

				
This is a highly discriminating local index enabling to order the vertices of a molecular graph, in non-increasing order of centrality; the vertex centrality classes superpose over the equivalence classes found by permuting the entries in the adjacency matrix. A global centrality (eventually normalized to the number of vertices/atoms) can also be calculated. 
Centrocomplexity index X(LM) [10] is calculated by formula:

	  				
The above index expresses the location with respect to a vertex of high complexity (e.g., a vertex of high degree or a heteroatom). A global index can be eventually weighted and/or normalized. 
The above Centrality indices can be calculated on the layer/shell matrices built by the matrix operator [11] W(M1,M2,M3), defined by the principle of the single endpoint characterization of a path; its entries are defined by relation:

           
which combines the information of three square topological matrices; RS stands for the row sum in the mixed matrix.
The presence of a heteroatom in molecules is accounted by the “property fragmental indices” [5,6] and/or by means of partial charges [9], calculated, by TopoCluj software, as the interaction between the atom i and the remaining j atoms in the molecule:
	

								
[bookmark: _GoBack]In the above, Si, Sj represent the Sanderson group electronegativities, calculated for the hydride groups (i.e., the heavy atoms with their surrounding hydrogen atoms) in the molecule. The log function provides the sign for the partial charge chij, viewed as a distance decreasing perturbation of the ith atom produced by the atom j (see the exponent, where dij is the Euclidean distance separating atoms i and j). 
	The NxN array collecting the entries chij is the charge matrix CH, whose row sums chi represent the total partial charge on hydride group/atom i in the molecule. It can be rearranged in a LM-format by applying the shell operator.
Supplementary Table 4 gives a list of all Cluj descriptors used in this Study.
B. Descriptors calculated by Basak’s team at the University of Minnesota Duluth
Basak’s team at the University of Minnesota Duluth has used descriptors calculated by the following software:
1) S. C. Basak, D. K. Harriss and V. R. Magnuson, "POLLY v2.3," Copyright of the University of Minnesota, 1988.
2) MolconnZ v4.05, Quincy, MA: Hall Ass. Consult., 2003. 
3) S. C. Basak, G. Grunwald and A. Balaban, "TRIPLET," Copyright of the Regents of the University of Minnesota, 1993. 
4) J. Stewart, MOPAC Version 6.00, QCPE #455, Frank J. Seiler Research Laboratory: US Air Force Academy, CO, 1990.
Supplementary Table 2 gives a list of all descriptors calculated by Basak group in this study.
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