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Abstract:
optimized and two new isomers (OICIO and ICIOO) were gained, IRC calculations were also been processed to validate

The isomerization reactions of IClO, were studied by density functional theory. Seven isomers were

the connection relationship of the isomers. From the view of topological analysis of the electronic density, the
topological characters of the major critical points along the reaction pathway were analyzed, the changing rules of the
chemical bonds were discussed, and the energy transition states (ETS) and structure transition states (STS) were found.
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Table 1 Energies for the isomers and transition

states of ICI10, at the B3LYP/6-311++G(3df) level

Species E(a.u.) ZPE(a.u.) E(aun)  AE/KJ-mol™)
CIO+I0  -621.95934  0.00348  -621.95586 0.00
CIIO, —622.03080  0.00643  —622.02437  -179.87
CIOIO —621.98925  0.00553  —621.98372 -73.15
100C1 -621.98186  0.00610  —621.98112 -52.25
10CIO —621.96772 0.00597  —621.96175 —-15.46
1CIO, —621.96381 0.00782  —621.95599 —-0.34
OICIO —621.94775  0.00527  —621.94248 17.65
IC1I00 —621.93820  0.00653  —621.93167 63.51
TS1 —-621.95430  0.00500  —621.94930 17.22
TS2 —621.94149  0.00516  —621.93633 51.28
TS3 —621.92967  0.00490  —621.92477 81.63
TS4 —621.92680  0.00645  —621.92035 93.23
TS5 —621.94347  0.00507  —621.93840 45.84
TS6 —621.91563 0.00546  —621.91017 119.96
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Fig.1 Geometries of the isomers and transition states for IC10,
bond length in nm, bond angle and dihedral angle in degree; values of Ref.[8] in brackets, at MP2/6-311++G(3df) level.
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Fig.2 Energy curves of the transformation between

isomers of ICIO0,
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Table 2 Topological properties of the critical points for the isomerization
(a) IOCIO—TS3—100CI
S5 -0.40 0.00(ETS) +0.40 +0.50(STS) +0.60 +0.90 +1.20 +1.60
RCP

P 0.0373 0.0386 0.0399 0.0401 0.0402 0.0404 0.0406 0.0405

Ay -0.0407 -0.0419 -0.0432 -0.0433 -0.0434 -0.0435 -0.0435 -0.0430

Ay 0.0038 0.0249 0.0314 0.0315 0.0311 0.0286 0.0234 0.0077

As 0.2581 0.2498 0.2487 0.2489 0.2491 0.2497 0.2514 0.2557
o;—Cl,

P 0.0507 0.0493 0.0483 0.0465 0.0455 0.0443 0.0430 0.0420

Ay -0.0545 -0.0525 -0.0511 -0.0488 -0.0474 -0.0457 —0.0440 -0.0428

Ay —-0.0491 -0.0455 —-0.0420 -0.0375 —-0.0338 —-0.0286 -0.0206 —-0.0020

As 0.3041 0.2986 0.2951 0.2887 0.2848 0.2802 0.2752 0.2689
0;,—0,

P 0.0393 0.0406 0.0418 0.0444 0.0462 0.0487 0.0524 0.0548

Ay -0.0420 —0.0446 -0.0469 -0.0513 -0.0546 -0.0590 -0.0656 -0.0699

Ay —-0.0023 -0.0192 —-0.0260 -0.0361 —0.0420 —-0.0493 -0.0590 —-0.0650

As 0.2732 0.2878 0.2978 0.3162 0.3288 0.3460 0.3702 0.3855
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(b) IOCIO—TS4—ICI10,
S -1.05 -0.80 —0.60 -0.40 —0.28(STS) 0.00(ETS) +0.10 +0.24
RCP
P 0.0137 0.0140 0.0141 0.0141 0.0143 0.0139 0.0136 0.0133
Ay -0.0091 —0.0093 -0.0094 —0.0094 —0.0094 -0.0087 —0.0084 -0.0081
Ay 0.0009 0.0063 0.0079 0.0078 0.0097 0.0069 0.0049 0.0002
As 0.0668 0.0627 0.0610 0.0610 0.0582 0.0585 0.0588 0.0598
L—ClL,
p 0.0137 0.0144 0.0149 0.0148 0.0163 0.0176 0.0181 0.0185
Ay -0.0091 —0.0096 -0.0100 —0.0100 -0.0112 -0.0123 -0.0127 -0.0133
Ay -0.0009 —0.0054 -0.0068 —0.0068 —0.0096 -0.0118 -0.0125 -0.0130
As 0.0679 0.0712 0.0728 0.0734 0.0746 0.0745 0.0744 0.0742
L—O0;
P 0.0188 0.0178 0.0171 0.0168 0.0158 0.0143 0.0138 0.0133
Ay -0.0138 -0.0127 -0.0120 -0.0117 —0.0106 —0.0089 —0.0085 -0.0081
Ay -0.0131 —0.0120 -0.0112 —0.0108 —0.0090 -0.0061 —0.0045 -0.0004
As 0.0650 0.0636 0.0621 0.0615 0.0616 0.0625 0.0616 0.0600
(c) IOOCI—TS5—O0ICIO
Ss -15.20 —7.80(STS) -1.90 -8.50 -11.50 -6.50 -5.50 0.00(ETS)
RCP
p 0.0173 0.0229 0.0102 0.0233 0.0213 0.0210 0.0189
Ay -0.0113 -0.0180 -0.0076 -0.0182 -0.0155 —0.0165 -0.0146
Ay 0.0015 0.0368 0.0020 0.0359 0.0198 0.0340 0.0288
As 0.0729 0.0874 0.0392 0.0890 0.0829 0.0807 0.0729
—Cl,
p 0.0173 0.0384 0.0558 0.2423 0.0235 0.0438 0.0474 0.0658
Ay -0.0113 -0.0339 —0.0568 -0.5366 -0.0161 —0.0409 -0.0456 —0.0698
Ay —0.0015 -0.0289 —0.0450 -0.5197 -0.0144 —0.0339 -0.0372 —0.0541
As 0.0735 0.1344 0.1602 4.0280 0.0970 0.1439 0.1493 0.1787
0,—0,
p 0.2892 0.0637 0.0102 0.0814 0.2233 0.0405 0.0289
Ay —0.6990 -0.0949 -0.0077 -0.1330 -0.5170 —0.0503 -0.0308
Ay —0.6706 -0.0848 —0.0019 -0.1190 -0.4700 —0.0453 -0.0284
As 1.4025 0.4164 0.0392 0.5311 1.1727 0.2472 0.1580
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Fig.3 Gradient paths of the electronic density on the IRC path of the isomerization processes
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