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Acid: Comparison with their Ebselen Analogues.

Djamaladdin G. Musaev* and Kimihiko Hirao

Table 1S. The bond lengths (in A) in the molecules M, and MO (where M= S, Se and
Te) calculated at the B3LYP level with various basis sets.

Molecules BS1? 6-311+G(3df,p) aug-cc-pvqz Exp.”
S, 1.9273 1.9025 1.9072 1.887
Se, 2.1995 2.1863 2.166
Te, 2.6521 2.556
SO 1.5102 1.4882 1.4916 1.481
SeO 1.6621 1.6467 1.649
TeO 1.8643 1.825

a) BS1={SDD(Te) + [6-311+G(d,p)], s s.} see text for more details.
b)  See Ref. [27]



Table 2S. The M-M and M-O bond energies (in kcal/mol) of the M, and MO molecules
(M =S, Se and Te), respectively, calculated at the B3ALYP and CCSD(T) levels using
various basis sets. In the CCSD(T) calculations the B3LYP optimized geometries were

used.
Mol. BS1¥ 6-311+G(3df,p) aug-cc-pvqz
B3LYP CCSD(T) B3LYP  CCSD(T) B3LYP  CCSD(T)
AE” AH® AE® AE”  AH? AE® AE” AH® AE®
S, 94.1 939 80.7 103.1 1029 954 102.2 102.0 99.2
Experiment:®  101.65
Se, 82.7 82.9 68.6 84.5 842 76.7
Experiment:®  92.94
Te, 556 559 36.8
Experiment:”  62.1+1.2
SO 1152 1145 1029 126.5 125.7 119.1 1254 1246 121.5
Experiment:”  124.7 +2.3
SeO 100.0 99.5 85.8 107.1 106.6 100.4
Experiment:” 111 +5.1
TeO 78.1 779 51.2
Experiment:®  89.9+5.0

a) see footnotes for Table 18S.
b) These numbers do not include zero-point energy and temperature corrections.
¢) These numbers include zero-point energy and temperature corrections.



Table 3S. The B3LYP/{[6-311+G(d,p)]ror an atoms + SDD (Te)} calculated Cartesian
coordinates (in A) of all structures reported in the paper.
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Table 4S. B3LYP/BS1 calculated energetics (in a.u.) of all structures reported in the paper.

Structures Eiot E.+ZPC Enthalpy G

NO, -205.140697  -205.131906  -205.128030  -205.155260
cis-HOONO -280.919107  -280.896022  -280.890883  -280.922266
cis-HONO -205.769980  -205.749919  -205.745805  -205.773903
OH -75.754884 -75.746559 -75.743254 -75.763491
2_Te -407.916886  -407.812429  -407.803068  -407.847618
2_Te(O) -483.105096  -482.997623  -482.987073  -483.034158
2_Te + cis-HOONO -688.835993  -688.708451  -688.693951  -688.769884
2_Te(HOONO)_with_OH -688.848091  -688.719779  -688.704197  -688.767140
2_Te(HOONO)_with_N -688.845361  -688.716892  -688.701184  -688.765012
2_Te(HOONO)_with_H -688.844436  -688.716347  -688.702150  -688.760160
2_Te-TS1(0-O activ.) -688.846884  -688.719511  -688.704551  -688.764500
2_Te(OH)(NO,) -688.919487  -688.789485  -688.774911  -688.831229
2_Te(OH) -483.738063  -483.620314  -483.609090  -483.657750
2_Te(O)(HONO) -688.893349  -688.764530  -688.750085  -688.809366
2_Te(OH) + NO, -688.878760  -688.752220  -688.737120  -688.813010
2_Te(O) + cis-HONO -688.875076  -688.747542  -688.732878  -688.808061




