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The L7 test set proposed by Sedlak et al.1 contains seven supramolecular complexes 

intentionally selected to be mostly dispersion-dominated (aliphatic-aliphatic and π–π 
interactions) and their size ranges from 48 to 112 atoms (Figure S1). The dataset 
contains the following supramolecular complexes: CBH, the octadecane dimer in a 
stacked parallel conformation with closest contacts between the hydrogen atoms of 2.42 
Å (aliphatic dispersion-dominated interaction); GGG, a stacked guanine trimer 

positioned as in the DNA chain (aromatic stacking π–π dispersion interaction); GCGC, 
a stacked Watson-Crick H-bonded guanine-cytosine dimer arranged as in DNA (strong 
aromatic dispersion interaction with implicit H-bonding-stacking, the binding energy 
between the two G–C pairs is evaluated); PHE, an amyloid fragment consisting in three 
phenylalanine residues in mixed H-bonded-stacked conformation (“mixed-character” 

interaction: H-bond and π–π dispersion forces); C3A, a stacked circumcoronene–
adenine dimer (strong aromatic dispersion interaction); C3GC, a stacked 
circumcoronene and Watson-Crick hydrogen-bonded guanine–cytosine dimer (strong 
aromatic dispersion interaction with implicit H-bonding-stacking, the binding energy 
between the circumcoronene and the G–C pair is evaluated); and C2C2PD, a parallel-
displaced stacked coronene dimer (strong aromatic dispersion interaction). The 
geometry of the different supramolecular dimers were obtained from Ref. 1. 

The S12L dataset proposed by Grimme et al.
2 includes twelve supramolecular 

complexes (involving both neutral and charged species) dominated by non-polar, π–
stacking, H-bonding, and electrostatic cation-dipolar interactions (Figure S2). The 
supramolecular complexes included in this test set range from 86 to 177 atoms and are 
classified as follows: 2a and 2b,3 a tweezer-like host that bears 
tetracyanoquinodimethane (TCNQ) and 1,4-dicyanobenzene, respectively (governed by 

non-polar dispersion interactions); 3a and 3b,4 two pincer-like complexes of organic π 

systems (π–π dispersion interaction); 4a and 4b,5 the so-called buckycatcher hosting 

fullerene C60 and C70, respectively (π–π dispersion forces); 5a and 5b,6 an amide 
macrocycle that binds benzoquinone (BQ) and glycine anhydride, respectively (H-bond 
interaction); 6a and 6b,7 the cucurbit[6]uril (CB6) cation complexes of butylammonium 
(BuNH4) and propylammonium (PrNH4), respectively (cation-dipolar interaction); 7a,8 
the cucurbit[7]uril host forming an extremely stable inclusion complex with the 
dicationic ferrocene derivative bis(trimethylammoniomethyl)ferrocene (FECP, cation-
dipolar interaction); and 7b,8 the cucurbit[7]uril host with 1-hydroxyadamantane 
(ADOH) as guest (H-bond interaction). 



 

Figure S1. Structures of the supramolecular complexes constituting the L7 dataset. Color code: 
C in green, H in white, N in blue and O in red. Graphene-like C sheets are colored in gray for 
best viewing. 

 

 

Figure S2. Structures of the supramolecular complexes constituting the S12L dataset. Color 
code: C in green, H in white, N in blue, O in red and Fe in orange. Fullerene C atoms are 
colored in gray for best viewing. 



The basis set superposition error (BSSE) arises when calculating weak interacting systems due 
to the fact that finite basis sets are used. In a dimer AB, the monomer A benefits from the basis 
functions of monomer B and vice versa. The wavefunction of each monomer separately, 
however, is expanded in much less basis functions than the wavefunction of the complex, 
obtaining interaction energies that are biased towards the dimer formation due to basis set 
effects. BSSE can be counterpoise (CP) corrected by using the Boys and Bernardi procedure:9 

int def( ) [ ( ) ( ) ( )] [ ( ) ( ) ( ) ( )] ( )CP AB AB AB AB A AB B CP

bin AB AB AB A A B BE AB E AB E A E B E A E A E B E B E AB E∆ = − − + − + − = +  (S1) 

In this expression, ( )Y

XE Z  is the energy of the fragment Z calculated at the geometry of 

fragment Y with the basis set of fragment X. Note that the CP-corrected binding energy ∆Ebind
CP 

can be expressed as a combination of two terms: the CP-corrected interaction energy of the 

complex AB, int ( ) ( ) ( ) ( )CP AB AB AB

AB AB ABE AB E AB E A E B= − − , and the deformation energy, 

def def def ( ) ( ) ( ) ( )A B AB A AB B

A A B BE E E E A E A E B E B= + = − + − , which quantifies the energy change 

of the monomers due to the geometry change in forming the complex. In case of small 

geometrical changes moving from the isolated monomers to the dimer, ∆Ebind
CP can be 

approximated to Eint
CP; however, when large geometrical deformations take place, Edef can no 

longer be neglected. 

 

Table S1. Comparison of the counterpoise-uncorrected (No-CP) and counterpoise-corrected 
(CP) interaction energies (in kcal/mol) computed for complex C3GC at MP2 by using the cc-
pVDZ, cc-pVTZ, and cc-pVQZ basis sets and the corresponding extrapolation schemes 
CBS(cc-pVDZ/cc-pVTZ) and CBS(cc-pVTZ/cc-pVQZ) as indicated in Eq. 2 and 3 (main text).  

Basis Set No-CP CP 

cc-pVDZ -54.66 -45.18 

cc-pVTZ -64.72 -57.49 

cc-pVQZ -64.71 -61.00 

   

CBS(cc-pVDZ/cc-pVTZ) -70.60 -64.69 

CBS(cc-pVDZ/cc-pVTZ) -64.70 -63.50 
 

 

 

 

 

 

 

 



Table S2.CP-uncorrected (No-CP) and CP-corrected (CP) interaction energies (in kcal/mol) 
computed at MP2/CBS(cc-pVDZ/cc-pVTZ). 

 No-CPa CPb BSSEc 

C2C2PD -44.42 -40.75 3.67 

C3A -31.98 -29.07 2.91 

C3GC -54.70 -48.26 6.44 

CBH -12.88 -13.67 -0.79 

GCGC -24.82 -19.79 5.03 

GGG -6.11 -4.24 1.87 

PHE -28.03 -26.62 1.41 

2a -53.63 -48.44 5.19 

2b -36.97 -32.98 3.99 

3a -47.35 -35.29 12.06 

3b -33.18 -24.56 8.62 

5a -45.54 -41.06 4.48 

5b -33.83 -29.98 3.85 

6a -91.96 -88.45 3.51 

6b -87.28 -84.52 2.76 

7a -163.12 -160.17 2.95 

7b -39.97 -35.28 4.69 
a No-CP interaction energies were calculated as 

)()()( BEAEABEE B

B

A

A

AB

AB

CPNo
−−=

− . b CP interaction energies were 
calculated according to expression S1. The BSSE energy is defined as 

)()()()( BEBEAEAEE AB

AB

AB

B

AB

AB

AB

A

BSSE
−+−= . 

 

 

Table S3. Deformation energies (in kcal/mol) computed at MP2/CBS and SCS-MP2/CBS for 
the S12L data set. 

 MP2/CBS SCS-MP2/CBS 

2a 4.13 3.00 

2b 2.89 1.76 

3a 25.30 17.95 

3b 23.02 15.78 

4a 2.43 0.63 

4b 4.59 2.59 

5a 9.78 7.22 

5b 8.35 5.68 

6a 6.34 4.19 

6b 6.48 4.64 

7a 0.74 2.72 

7b 3.04 0.80 
 



Table S4. MP2/CBS interaction, SCS-MP2/CBS deformation and ∆Ecorr
DLPNO-CCSD(T)/def2-TZVPP 

correlation energy terms, and final DLPNO-CCSD(T)/CBS interaction energies computed for 
L7 and S12L. All energies are given in kcal/mol.  

 Eint
MP2/CBS Edef

SCS-MP2/CBS ∆Ecorr
DLPNO-CCSD(T) EDLPNO-CCSD(T)/CBS 

C2C2PD -40.75 - 15.94 -24.81 

C3A -29.07 - 11.09 -17.98 

C3GC -48.26 - 18.40 -29.86 

CBH -13.67 - 2.03 -11.64 

GCGC -19.79 - 6.58 -13.21 

GGG -4.24 - 2.56 -1.68 

PHE -26.62 - 3.81 -22.81 

2a -52.57 3.00 18.92 -30.65 

2b -35.87 1.76 11.07 -23.04 

3a -60.59 17.95 18.96 -23.68 

3b -47.58 15.78 8.72 -23.08 

5a -50.84 7.22 10.22 -33.40 

5b -38.33 5.68 9.67 -22.98 

6a -94.79 4.19 10.81 -79.79 

6b -91.00 4.64 8.54 -77.82 

7a -160.91 2.72 34.30 -123.89 

7b -38.32 0.80 14.78 -22.74 
 

 

Table S5. Mean errors (ME), mean absolute errors (MAE) (in kcal/mol), and mean absolute 
relative errors (MARE in percentage) computed for the interaction energies of the L7 data set 
compared with the reference DLPNO-CCSD(T)/CBS values. The maximum absolute deviation 
(MAX) and the system affected by that deviation are indicated in the last column. 

 
ME MAE MARE      MAX 

revPBE-NL -1.91 1.91 16.0 4.14 C3GC 

revPBE-NL+EABC -0.85 1.26 10.5 2.34 GCGC 

revPBE0-NL -0.76 1.22 6.8 2.16 PHE 

revPBE0-NL+EABC 0.30 1.07 7.9 3.18 C2C2PD 

revPBE0-DH-NL -0.65 1.25 8.9 2.32 C3GC 

revPBE0-DH-NL+EABC 0.40 1.01 9.8 2.49 C2C2PD 

BLYP-NL -0.77 1.50 8.5 2.64 PHE 

BLYP-NL+EABC 0.29 1.49 8.9 4.15 C2C2PD 

B3LYP-NL -0.50 1.62 10.2 3.60 PHE 

B3LYP-NL+EABC 0.55 1.88 12.3 4.90 C2C2PD 

B2PLYP-NL -0.88 1.17 6.7 2.60 C3GC 

B2PLYP-NL+EABC 0.18 0.88 7.3 2.05 C2C2PD 

B2PLYP-D3 0.26 0.69 9.2 1.36 CBH 

B2PLYP-D3+EABC 1.31 1.54 15.5 2.75 C2C2PD 

 



 

Table S6. Mean errors (ME), mean absolute errors (MAE) (in kcal/mol), and mean absolute 
relative errors (MARE in percentage) computed for the interaction energies of the S12L data set 
(excluding complexes 4a and 4b) compared with the reference DLPNO-CCSD(T)/CBS values. 
The maximum absolute deviation (MAX) and the system affected by that deviation are 
indicated in the last column. 

 
ME MAE MARE MAX 

revPBE-NL -6.32 6.41 16.5 18.91 7a 

revPBE-NL+EABC -4.38 4.62 11.9 14.31 7a 

revPBE0-NL -6.26 6.42 15.4 19.90 7a 

revPBE0-NL+EABC -4.32 4.75 11.4 15.30 7a 

revPBE0-DH-NL -4.47 4.71 13.6 10.57 7b 

revPBE0-DH-NL+EABC -2.53 3.01 9.4 7.31 7b 

BLYP-NL -5.86 6.44 15.6 19.74 7a 

BLYP-NL+EABC -3.92 4.88 12.1 15.14 7a 

B3LYP-NL -6.70 7.16 16.5 22.30 7a 

B3LYP-NL+EABC -4.76 5.61 13.0 17.71 7a 

B2PLYP-NL -5.40 5.95 13.5 21.51 7a 

B2PLYP-NL+EABC -3.46 4.39 10.0 16.92 7a 

B2PLYP-D3 -1.33 2.49 7.2 4.63 7b 

B2PLYP-D3+EABC 0.61 1.81 5.9 5.07 3b 

 

 

Table S7. Mean errors (ME), mean absolute errors (MAE) (in kcal/mol), and mean absolute 
relative errors (MARE in percentage) computed for the interaction energies of the two L7 and 
S12L data sets (excluding complexes 4a and 4b) considered as one compared with the reference 
DLPNO-CCSD(T)/CBS values. The maximum absolute deviation (MAX) and the system 
affected by that deviation are indicated in the last column. 

 
ME MAE MARE MAX 

revPBE-NL -4.50 4.56 16.3 18.91 7a 

revPBE-NL+EABC -2.93 3.24 11.3 14.31 7a 

revPBE0-NL -4.00 4.28 11.9 19.90 7a 

revPBE0-NL+EABC -2.42 3.23 9.9 15.30 7a 

revPBE0-DH-NL -2.90 3.29 11.7 10.57 7b 

revPBE0-DH-NL+EABC -1.32 2.19 9.6 7.31 7b 

BLYP-NL -3.76 4.40 12.7 19.74 7a 

BLYP-NL+EABC -2.19 3.49 10.8 15.14 7a 

B3LYP-NL -4.15 4.88 13.9 22.30 7a 

B3LYP-NL+EABC -2.57 4.07 12.7 17.71 7a 

B2PLYP-NL -3.54 3.98 10.7 21.51 7a 

B2PLYP-NL+EABC -1.96 2.95 8.9 16.92 7a 

B2PLYP-D3 -0.67 1.75 8.0 4.63 7b 

B2PLYP-D3+EABC 0.90 1.70 9.9 5.07 3b 



 

Table S8. Mean errors (ME), mean absolute errors (MAE) (in kcal/mol), and mean absolute 
relative errors (MARE in percentage) computed for the interaction energies of the L7 data set 
compared with the published reference values.1 The maximum absolute deviation (MAX) and 
the system affected by that deviation are indicated in the last column. 

 
ME MAE MARE      MAX 

revPBE-NL -1.14 1.56 9.0 2.75 C3GC 

revPBE-NL+EABC -0.08 0.96 7.0 1.86 GCGC 

revPBE0-NL 0.01 0.75 8.3 1.07 C2C2PD 

revPBE0-NL+EABC 1.07 1.11 10.3 2.73 C2C2PD 

revPBE0-DH-NL 0.12 0.59 8.3 1.05 GGG 

revPBE0-DH-NL+EABC 1.17 1.17 12.7 2.05 C2C2PD 

BLYP-NL 0.00 0.95 9.3 2.04 C2C2PD 

BLYP-NL+EABC 1.06 1.46 11.8 3.70 C2C2PD 

B3LYP-NL 0.27 1.18 11.4 2.79 C2C2PD 

B3LYP-NL+EABC 1.32 1.69 14.0 4.45 C2C2PD 

B2PLYP-NL -0.11 0.53 6.8 1.21 C3GC 

B2PLYP-NL+EABC 0.95 0.95 10.4 1.60 C2C2PD 

B2PLYP-D3 1.03 1.03 12.7 1.75 PHE 

B2PLYP-D3+EABC 2.09 2.09 19.1 3.30 C3GC 

 

 

Table S9. Mean errors (ME), mean absolute errors (MAE) (in kcal/mol), and mean absolute 
relative errors (MARE in percentage) computed for the interaction energies of the S12L data set 
(excluding complexes 4a and 4b) compared with the published reference values.10 The 
maximum absolute deviation (MAX) and the system affected by that deviation are indicated in 
the last column. 

 
ME MAE MARE MAX 

revPBE-NL -6.46 6.46 18.9 13.86 7b 

revPBE-NL+EABC -4.52 4.52 13.6 10.60 7b 

revPBE0-NL -6.40 6.40 17.6 12.28 7a 

revPBE0-NL+EABC -4.46 4.46 12.2 8.88 7b 

revPBE0-DH-NL -4.61 5.07 15.8 10.71 7b 

revPBE0-DH-NL+EABC -2.67 4.05 11.2 7.74 6a 

BLYP-NL -6.00 6.00 15.8 12.75 7b 

BLYP-NL+EABC -4.06 4.14 10.9 9.49 7b 

B3LYP-NL -6.84 6.84 17.3 14.69 7a 

B3LYP-NL+EABC -4.90 4.92 12.0 10.90 7a 

B2PLYP-NL -5.54 5.54 13.9 13.90 7a 

B2PLYP-NL+EABC -3.60 3.60 8.5 9.30 7a 

B2PLYP-D3 -1.46 3.04 8.0 7.01 6a 

B2PLYP-D3+EABC 0.48 2.76 6.2 9.57 7a 

 



 

Table S10. Mean errors (ME), mean absolute errors (MAE) (in kcal/mol), and mean absolute 
relative errors (MARE in percentage) computed for the interaction energies of the two L7 and 
S12L data sets (excluding complexes 4a and 4b) considered as one compared with the 
published reference values.1,10 The maximum absolute deviation (MAX) and the system affected 
by that deviation are indicated in the last column. 

 
ME MAE MARE MAX 

revPBE-NL -4.27 4.44 14.8 13.86 7a 

revPBE-NL+EABC -2.69 3.05 10.9 10.60 7a 

revPBE0-NL -3.76 4.07 13.7 12.28 7a 

revPBE0-NL+EABC -2.18 3.08 11.4 8.88 7a 

revPBE0-DH-NL -2.66 3.23 12.7 10.71 7b 

revPBE0-DH-NL+EABC -1.09 2.87 11.8 7.74 7b 

BLYP-NL -3.53 3.92 13.1 12.75 7a 

BLYP-NL+EABC -1.95 3.04 11.3 9.49 7a 

B3LYP-NL -3.91 4.51 14.9 14.69 7a 

B3LYP-NL+EABC -2.34 3.59 12.8 10.90 7a 

B2PLYP-NL -3.30 3.48 10.9 13.90 7a 

B2PLYP-NL+EABC -1.73 2.51 9.3 9.30 7a 

B2PLYP-D3 -0.44 2.21 9.9 7.01 7b 

B2PLYP-D3+EABC 1.14 2.48 11.5 9.57 3a 

 

 

 

Figure S3. ME (red bar) and MAE (grey-border bar) computed for the different DFs coupled to 
the NL approach (the B2PLYP-D3 method is included for comparison purposes) for L7 (a), 
S12L (b), and considering both sets as one (c). The interaction energies reported in Ref. 1 for L7 
and Ref. 10 for S12L (excluding complexes 4a and 4b) are used as a reference. Note that MAD 
(grey-border bar) has been mirrored. 

 

 



Table S11. Interactions energies (in kcal/mol) computed for the L7 and S12L datasets with the 
revised Perdew-Burke-Ernzerhof family of DFs coupled to the NL approach. The def2-TZVP 
basis set is employed for the calculations.  

 
revPBE-NL revPBE0-NL revPBE0-DH-NL 

C2C2PD -25.05 -23.29 -23.98 

C3A -19.68 -18.51 -18.88 

C3GC -34.00 -31.91 -32.18 

CBH -13.40 -11.90 -10.72 

GCGC -16.53 -15.13 -14.40 

GGG -2.37 -1.59 -1.35 

PHE -24.30 -24.97 -25.05 

2a -36.98 -36.28 -36.77 

2b -24.22 -23.63 -23.80 

3a -30.84 -29.29 -28.49 

3b -22.62 -22.31 -21.88 

4a -47.86 -45.28 -48.78 

4b -49.98 -46.74 -50.36 

5a -36.40 -37.49 -37.59 

5b -24.69 -24.71 -25.00 

6a -86.83 -87.89 -87.36 

6b -82.43 -83.59 -82.42 

7a -142.79 -143.78 -129.17 

7b -36.46 -34.75 -33.31 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S12. Interactions energies (in kcal/mol) computed for the L7 and S12L datasets with the 
revised Perdew-Burke-Ernzerhof family of DFs coupled to the NL approach and including the 
three-body dispersion correction. The def2-TZVP basis set is employed for the calculations.  

 
revPBE-NL+EABC revPBE0-NL+EABC revPBE0-DH-NL+EABC 

C2C2PD -23.39 -21.63 -22.31 

C3A -18.49 -17.32 -17.69 

C3GC -31.78 -29.69 -29.96 

CBH -12.70 -11.21 -10.03 

GCGC -15.55 -14.14 -13.41 

GGG -2.13 -1.35 -1.12 

PHE -23.90 -24.57 -24.65 

2ª -35.22 -34.52 -35.01 

2b -23.01 -22.41 -22.58 

3ª -29.03 -27.48 -26.68 

3b -21.90 -21.59 -21.17 

4ª -44.68 -42.10 -45.60 

4b -46.50 -43.26 -46.87 

5ª -35.40 -36.49 -36.58 

5b -23.71 -23.72 -24.02 

6ª -84.61 -85.67 -85.14 

6b -80.60 -81.76 -80.59 

7ª -138.20 -139.19 -124.58 

7b -33.20 -31.48 -30.05 
 

 

 

 

 

 

 

 

 

 

 

 

 



Table S13. Interactions energies (in kcal/mol) computed for the L7 and S12L datasets with the 
Becke-Lee-Yang-Parr family of DFs coupled to the NL approach. The def2-TZVP basis set is 
employed for the calculations. 

 
BLYP-NL B3LYP-NL B2PLYP-NL B2PLYP-D3 

C2C2PD -22.32 -21.57 -24.42 -23.72 

C3A -17.90 -17.50 -19.07 -17.82 

C3GC -31.47 -30.57 -32.46 -30.17 

CBH -12.88 -12.78 -11.14 -10.28 

GCGC -15.63 -15.21 -14.36 -13.19 

GGG -1.73 -1.47 -1.56 -0.99 

PHE -25.45 -26.41 -25.12 -24.01 

2a -33.10 -33.47 -34.56 -33.49 

2b -21.31 -21.60 -22.18 -21.55 

3a -29.04 -28.48 -27.28 -23.77 

3b -21.94 -22.23 -21.22 -18.72 

4a -40.84 -39.59 -48.99 -43.76 

4b -43.00 -41.23 -51.20 -45.62 

5a -36.76 -38.32 -36.24 -34.08 

5b -25.90 -26.43 -25.41 -23.65 

6a -88.73 -90.52 -87.24 -84.41 

6b -83.91 -85.65 -82.99 -80.76 

7a -143.62 -146.19 -145.40 -126.52 

7b -35.35 -35.19 -32.56 -27.37 
 

 

 

 

 

 

 

 

 

 

 

 

 



Table S14. Interactions energies (in kcal/mol) computed for the L7 and S12L datasets with the 
Becke-Lee-Yang-Parr family of DFs coupled to the NL approach and including the three-body 
dispersion correction. The def2-TZVP basis set is employed for the calculations.  

 
BLYP-NL+EABC B3LYP-NL+EABC B2PLYP-NL+EABC B2PLYP-D3+EABC 

C2C2PD -20.66 -19.91 -22.76 -22.05 

C3A -16.71 -16.31 -17.89 -16.63 

C3GC -29.24 -28.35 -30.24 -27.95 

CBH -12.19 -12.08 -10.44 -9.59 

GCGC -14.64 -14.23 -13.37 -12.20 

GGG -1.49 -1.23 -1.33 -0.76 

PHE -25.05 -26.01 -24.72 -23.61 

2a -31.34 -31.71 -32.80 -31.73 

2b -20.09 -20.38 -20.96 -20.34 

3a -27.23 -26.67 -25.47 -21.96 

3b -21.23 -21.52 -20.51 -18.01 

4a -37.65 -36.40 -45.80 -40.58 

4b -39.51 -37.75 -47.71 -42.13 

5a -35.75 -37.31 -35.23 -33.07 

5b -24.91 -25.44 -24.43 -22.66 

6a -86.51 -88.30 -85.02 -82.19 

6b -82.09 -83.82 -81.16 -78.93 

7a -139.03 -141.59 -140.80 -121.93 

7b -32.09 -31.93 -29.30 -24.11 
 

Table S14. Mean error (ME, red bar) and mean absolute error (MAE, grey-border bar) (in 
kcal/mol) computed for the interaction energies of the S12L dataset (excluding complexes 4a 
and 4b) reported in Ref. 2 with respect to the DLPNO-CCSD(T)/CBS reference values 
computed in this work. Note that MAE (grey-border bar) has been mirrored in the adjacent 
Figure. 

 
ME MAE Max. 

PBE-NL+EABC/def2-TZVP -2.52 3.76 10.71 7a 

PBE-D3+EABC/def2-TZVP 0.16 1.87 4.14 2b 

PBE-NL+EABC/def2-QZVP -1.22 2.81 7.61 7a 

PBE-D3+EABC/def2-QZVP’ 1.36 1.69 3.84 2b 

PBE-NL+EABC/def2-TZVP + 0.5CP -1.51 3.29 9.21 7a 

PBE-D3+EABC/def2-TZVP + 0.5CP 1.17 2.00 4.88 3b 

 



 

Figure S4. Absolute errors computed for all the supramolecular complexes in S12L ordered by 
interacting nature in the revPBE (a) and BLYP (b) functional families: Non-polar interaction 

(2a and 2b), π-π stacking (3a and 3b), H-bonding (5a, 5b and 7b), and Cation-dipolar 
interaction (6a, 6b and 7a). 
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