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Table 1: Observed and calculated structural parameters: bond lengths and bond angle for neat
DMSO in gas phase using DFT method employing B3LYP functional, and MP2 method

DMSO gy
Experimental B3LYP MP2
6-311++G(d,p) 6-311++G(d,p)
Ref.27

Bond length (A)

r(S=0) 1.485 1.514 1.508
r(S-Cy) 1.799 1.835 1.807
1(S-Cy) 1.799 1.835 1.807
r(Ci—H,) 1.096 1.090 1.091
1(C1—Ha) 1.097 1.091 1.093
1(C1—Hs) 1.093 1.092 1.093
r(C,—Hy) 1.096 1.090 1.091
r(C,—Hs) 1.097 1.091 1.093
r(C,—Hp) 1.093 1.092 1.093
Bond angles (£)

Z(CiSCy) 96.56 96.56 95.92
Z (SCiH)) 106.03 106.54 107.06
Z (SCHy) 108.16 109.05 108.74
Z (SCiH3) 109.49 109.66 109.93
Z (H,CHy) 112.11 109.97 109.67
Z (H,CHs) 110.06 110.04 109.87

Z (H,CHs) 110.84 111.46 111.46
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Dihedral angles

C,SCiH; 178.01 176.82 177.48
C,SCiH» 57.59 58.17 59.06
C,SCHj -63.29 -64.12 -63.22

The atom numbering is shown in Fig. 1.

Table 2: Calculated binding energy (BE) and bond lengths for different possible clusters of
DMSO in water (W) and methanol (M) using DFT method employing B3LYP functional

System BE Bond length (A)
(kcal / mol)

(S=0) (S8-C)) (8-Cy) (C-H)) (Ci—H,) (C—Hj3) (Cy,-Hy) (Cr-Hs) (Cr—Hp)

DMSO - 1.514 1.835 1.835 1.089 1.091 1.092 1.089 1.091 1.092
Dimer 7.02 1.525 1.832  1.826 1.089 1.091 1.092 1.092 1.091 1.092
Trimer 1349 1.527 1.833  1.823  1.089 1.091 1.092 1.092 1.091 1.092

2DMSO+IW 1594 1.528  1.833 1.833 1.090  1.091  1.092  1.090  1.091  1.092
(1.522)  (1.830) (1.830) (1.089) (1.091) (1.092) (1.089) (1.091) (1.091)

DMSO+1W 8.47 1.529 1.831 1.831 1.090 1.091 1.091 1.090 1.091 1.091
DMSO+2W 16.69 1.543 1.826  1.826 1.090 1.090 1.091 1.089 1.090 1.091
DMSO+3W 28.68 1.541 1.828 1.824 1.090 1.091 1.092 1.090 1.092 1.092
DMSO+4W 38.09 1.544 1.826  1.822  1.090 1.091 1.092 1.089 1.092 1.092

Dimer+2W 1,535 1.828 1.820 1.089  1.091  1.091  1.093  1.091  1.092
(1.535)  (1.824) (1.826) (1.090) (1.090) (1.091) (1.090) (1.090) (1.091)

Trimert3W - 1,527 1.830 1.823 1089 1091 1091 1093  1.091  1.092
(1.542)  (1.823) (1.824) (1.090) (1.091) (1.092) (1.089) (1.091) (1.092)
[1.534] [1.828] [1.818] [1.089] [1.091] [1.091] [1.094] [1.091] [1.092]

2DMSO+1M 15.53  1.529 1.829 1.829 1.090 1.092 1.092 1.090 1.091 1.091
1.529 1.823  1.832 1.092 1.091 1.092 1.089 1.091 1.092

DMSO+1M 8.16 1.529 1.831 1.831 1.090 1.091 1.091 1.090 1.091 1.091

DMSO+2M 16.25 1.543 1.827 1.825 1.090 1.090 1.091 1.090 1.091 1.091
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Dimer+2M --- 1.531 1.821 1.829 1.090 1.091 1.092 1.089 1.091 1.091

The values presented in parenthesis ( ) and [ ] shows the bond lengths of 2" and 3™ DMSO
respectively.

Binding Energy Calculations:

The binding energy (BE) between A and B was calculated as:

BE = total energy (AB) — [total energy (A) + total energy (B) ] + Epssg,

In studies of weakly bound clusters, one often encounters an artificial shortening of
intermolecular distances and concomitant artificial strengthening of the intermolecular
interaction. Such problems are ascribed to “basis set superposition errors” (BSSEs)," ? and they
are more pronounced for smaller basis sets. As monomer A approaches monomer B, the dimer
can be artificially stabilized as monomer A utilizes the extra basis functions from monomer B to
describe its electron distribution, and vice versa. The inconsistent treatment of the basis set for
each monomer as the intermolecular distance is varied is the source of the basis set superposition
error.

For more detail (see the references below):

1 H. B. Jansen and P. Ros, Chem. Phys. Lett. 3, 1969, 140.
2 B. Liu and A. D. McLean, J. Chem. Phys. 59, 1973 4557.

Thus, for BE calculation the term Epsgg are also introduced. Using the equation, we calculated the

BE of all the complexes and presented above in Table 4.
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Figure 1: Raman spectra of neat methanol
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Fig.2: Optimized geometry of neat DMSO in gas phase having the Mulliken charges at each
atom.

(Red, yellow, gray and white color of atom shows the oxygen, sulfur, carbon and hydrogen atom,

respectively).
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Fig.3: Optimized geometry of DMSO +1 W having the Mulliken charges at each atom.

(Red, yellow, gray and white color of atom shows the oxygen, sulfur, carbon and hydrogen atom,
respectively).
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Fig.4: Optimized geometry of DMSO +1 M having the Mulliken charges at each atom.

(Red, yellow, gray and white color of atom shows the oxygen, sulfur, carbon and hydrogen atom,
respectively).
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