Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2016

Electronic Supplementary Information for

Computational evidence that hyperconjugative orbital interactions are
responsible for the stability of intramolecular Te...O/Te...S non-covalent

interactions and comparable to hydrogen bonds in quasi-cyclic systems

Mrinal Kanti Si!> and Bishwajit Ganguly*!~
!Computation and Simulation Unit (Analytical Discipline and Centralized Instrument Facility),

CSIR-Central Salt & Marine Chemicals Research Institute, Bhavnagar, Gujarat, India-364 002

’Academy of Scientific and Innovative Research, CSIR-CSMCRI, Bhavnagar, Gujarat, India-364

002.

*Corresponding Author. Fax: (+91)-278-2567562, E-mail: ganguly@csmcri.org

Table S1 Calculated energies (KJ/mol) of Te...O, Te...S, N-H...O and N-H...S in water

at M06-2X/aug-cc-pVQZ method

Types of Interactions Interaction Energies (kJ/mol)
Te...O 20.8
Te...S 25.6
N-H...O* 16.8
N-H...S* 15.5

*Systems are taken from the reference-21 (3(Z)/3(E), 4(Z)/4(E) compounds in ref. 21) and optimized at M06-2X/aug-

cc-pVQZ level of theory.

Table S2 Calculated relative energies (KJ/mol) of E/Z isomers of 3(Z)-6(E) in gas phase at M06-2X/aug-cc-pVQZ

method.
Molecules Energy AE
3F(Z) -299.23376410 0.0
3F(E) -299.19591217  99.5
4CH3(Z) -239.24771591 0.0

ACH3(E)  -239.23775792  26.0
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5F(Z)
SF(E)
6CH3(Z)
6CH3(E)

-622.20023849 0.0
-622.15225147 126.4
-562.20765140 0.0
-562.19499357 33.2

Figure S1. M06-2X optimized geometries of 7(Z)/7(E), 8(Z)/8(E), 9F(Z)/9F(E), 10CH3(Z)/10CH3 using basis set
aug-cc-pVQZ . (Grey = carbon; white = hydrogen; red = oxygen; yellow = sulfur; blue = nitrogen)
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Table S3 The calculated second order perturbation energies (E2) for 3F(Z)-6CH3(Z) using NBO analysis at M06-

2X/aug-cc-pVQZ method.

Molecules n—oc* E,(kJ/mol)
3F(Z) O...Te 47.8
4CH3(Z) 0O...Te-C 30.7

6CH3(Z)

S...Te-c 90.6




Table S4 Calculated relative energies (KJ/mol) of E/Z isomers of 7(Z)-10(E) at M06-2X/aug-cc-pVQZ method.

Molecules  Energy AE
TF(Z) -346.46265158 0.0
7F(E) -346.45149622 29.4

8CH3(Z)  -286.59611142 0.0
SCH3(E)  -286.58301914  34.4
9F(Z) -669.41944837 0.0
9F(E) -669.40913691 269
10CH3(Z)  -609.55464173 0.0
10CH3(E)  -609.54198133  33.2

Table S5 M06-2X/aug-cc-pVQZ calculated topological parameters (in au) for 3F(Z)-6CH3(Z).

Molecule P(r) V2 P(r) G(r) V(1) H(r) V(1r)/G(r)
s

3F(Z) 0.06216 -0.02818  0.03638 -0.07981  -0.04343  2.17
4CH3(Z) 0.02989 0.07512 0.02228 -0.02578  -0.0035 1.16
5F(Z) 0.05826 -0.00451  0.02752 -0.05616  -0.02864  2.04
6CH3(Z) 0.03667 0.04048 0.01765 -0.02518  -0.00753  1.43

Figure S2 Geometrical parameters for 3F(Z) and 5F(Z) compounds. (the bond distances are given in A)
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Figure S3 The electrostatic potential of compounds 1(Z)-6CH3(E) computed at M06-2X level on the 0.001 au
molecular surface (Blue colour point indicate the maximum of eclectrostatic potential (V,,x) or c-hole on tellurium
atom).
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*5F(Z) has shown the V,,,x away from Te and on the top of sulfur atom. This is an exceptional
case. We therefore, do not emphasize the MESP result of SF(Z) for any interpretation.

Table S6 The electrostatic potential of 6-hole on tellurium atom. (a & b are two c-hole on tellurium atom in E-
isomer)

Molecules Bond Vmax /0-hole(Te) Molecules Vmax/ 0-hole(a)(Te) o-hole(b)

1(2) Te..O 22.28 1(E) 32.38 21.65
2(2) Te..S 21.90 2(E) 32.25 23.53
3F(2) (F)Te...O 13.93 3F(E) 33.19 39.85
4CH3(Z)  (CH3)Te..O 19.70 4CH3(E) 29.30 17.07
5F(2) (F)Te...S 114.14 5F(E) 33.38 40.10
6CH3(Z)  (CH3)Te...S 24.10 6CH3(E) 29.68 19.33

Figure S4 Computed average local ionization energies of 1(Z)-6CH3(E). The blue point (a & b) indicate the local
ionization potential on oxygen or sulphur atom.
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Table S7 Average local ionization energy data on oxygen/sulphur for 1(Z)-6CH3(E). (I, I(a), I(b) are the average

local ionization energy on O/S atom of E/Z isomer of compounds in kcal/mol).

Molecules Bonds 0/s I Molecules 0/s I(a) I(b)
1(2) Te...O 0] 281.75 1(E) 0] 276.87 270.32
2(2) Te...S S 207.96 2(E) S 201.25 200.48
3F(2) (F)Te...O 0] 305.74 3F(E) 0] 280.92 291.24

4CH3(Z) (CH3)Te...O 0] 277.69 4CH3(E) 0] 266.48 273.63
5F(2) (F)Te...S S 231.19 5F(E) S 207.41 206.23
6CH3(2) (CH3)Te...S S 204.21 6CH3(E) S 197.98 197.04

Table S8. M06-2X optimized Cartesian co-ordinate of compounds 1(Z)-6CH3(Z) using basis set LANL2DZ for
tellurium and aug-cc-pVQZ for other atoms in gas phase. (The electronic energies (E) are given in atomic unit).
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