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16 C_S
Szilagyi Ry . /S, NiSs
¥ B SsNiS, S,
' NiSs Cys
1
e Ry_3/nm Rs_o/nm Ry_is/im  Ry_y/nm  /S$NiSs/ © /NiSsCis/ © P SsNis,Sy /°
0.2206 0.1705 0.1311 88.08 124.60 0.1373
1 1.000 0.2183 0.1727 0.1411 0.2377 96.36 107.55 22.49
2.247 0.2182 0.1728 0.1410 0.2388 96.27 107.80 2.52
7.580 0.2182 0.1729 0.1408 0.2400 9.15 108.05 2.5
20.70 0.2182 0.1729 0.1407 0.2404 9.11 108.15 2.51
78.39 0.2181 0.1729 0.1407 0.2407 96.08 108.20 22.50
1.000 0.2239 0.1748 0.1532 0.1860 91.35 100.70 19.05
2.247 0.2237 0.1751 0.1532 0.1861 91.16 101.07 19.05
7.580 0.2235 0.1754 0.1531 0.1861 90.81 101.52 19.04
20.70 0.2234 0.1755 0.1531 0.1861 90.70 101.68 19.03
78.39 0.2233 0.1756 0.1530 0.1862 90.65 101.75 19.02
2 1.000 0.2149 0.1744 0.1543 0.1833 84.92 98.29 5.428
2.247 0.2150 0.1747 0.1542 0.1835 84.73 98.69 5.488
7.580 0.2151 0.1751 0.1541 0.1837 84.72 98.71 5.544
20.70 0.2151 0.1752 0.1541 0.1838 84.43 99.30 5.560
78.39 0.2152 0.1753 0.1539 0.1839 84.39 99.38 5.566
1.000 0.2295 0.1739 0.1533 0.1873 85.42 86.93 2.737
2.047 0.2293 0.1741 0.1533 0.1872 85.41 87.40 2.588
7.580 0.2292 0.1743 0.1532 0.1871 85.36 87.91 2.561
20.70 0.2291 0.1744 0.1532 0.1871 85.34 88.11 2.529
78.39 0.2290 0.1745 0.1531 0.1871 85.33 88.20 2.031
40
3.2.
c—S Rs_, c—C 2
Rus S—C R >
2p s
€ Rs_ Ry 1
R14715 S3 14
0.1981e - 0.2783¢ 0.3496e - 0.4416e.
7.58 S3 C 14
Ni C 7

7.58



10 S 2 C6
2 e
e Ni 1 S2 S3 C7 C6 C 14
-0.5486 0.1897 0.1981 -0.2533 -0.2514 -0.2783
1 1.000 -0.5020 0.1201 0.2375 -0.2367 -0.2818 -0.3456
2.247 -0.5007 0.1046 0.2383 -0.2360 -0.2807 -0.3421
7.580 -0.4992 0.0892 0.2391 -0.2353 -0.2796 -0.3384
20.70 -0.4987 0.0834 0.2394 -0.2351 -0.2792 -0.3369
46.70 -0.4985 0.0813 0.2395 -0.2350 -0.2791 -0.33064
78.39 -0.4984 0.0806 0.2395 -0.2349 -0.2790 -0.3362
1.000 -0.4086 0.0573 0.3496 -0.2343 -0.3116 -0.4416
2.247 -0.4057 0.0330 0.3556 -0.2334 -0.3088 -0.4439
7.580 -0.4023 0.0080 0.3619 -0.2328 -0.3059 —-0.4463
20.70 -0.4011 -0.0013 0.3641 -0.2325 -0.3048 —-0.4472
46.70 - 0.4006 -0.0046 0.3649 -0.2324 -0.3045 -0.4475
78.39 -0.4004 -0.0057 0.3651 -0.2324 -0.3043 -0.4476
2 1.000 -0.3822 0.0760 0.2925 -0.2920 -0.2591 -0.4240
2.247 -0.3814 0.0496 0.2958 -0.2905 -0.2559 —-0.4245
7.580 -0.3801 0.0220 0.2992 -0.2889 -0.2527 —-0.4248
20.70 -0.3794 0.0115 0.3005 -0.2883 -0.2516 —-0.4249
46.70 -0.3791 0.0077 0.3009 -0.2881 -0.2511 -0.4249
78.39 -0.3790 0.0065 0.3010 -0.2880 -0.2510 -0.4249
1.000 -0.3868 0.0737 0.2840 -0.2213 -0.3221 -0.4107
2.247 -0.3891 0.0559 0.2904 -0.2208 -0.3199 -0.4118
7.580 -0.3906 0.0382 0.2973 -0.2205 -0.3178 -0.4128
20.70 -0.3910 0.0315 0.2998 -0.2204 -0.3170 -0.4132
46.70 -0.3911 0.0292 0.3007 -0.2203 -0.3167 -0.4133
78.39 -0.3912 0.0284 0.3010 -0.2203 -0.3166 -0.4134
3 C7
2
Ni 1
S3 Ni 1
S 3
R, . . S 3 3.3.
C14 3 5
S3 C 14 Rs 4 AE E'omo Eno -
1 e=1 AE
288.49 k] 1 253.72Kk]
S 2 C6 C 231.34 kJ
7 S 2 C 2 248.05 kJ

6 S 272.93 kJ.
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4
, u 2.247 78.39 1
€ 1 2 2
1.000 288.49 25372 231.34  248.05  272.93 -0.0803 -3.816 -7.710 -9.482  -5.457k}
2.247 288.40 24572 230.01  248.17  272.78 mol _01'2274 —9.843 -19.92 -24.82
2.379  288.49  255.51  229.93  248.17 272.77 — 1385k} mol .
7.580  288.49  257.16  228.56  248.28  272.55 )
8.930  288.49  257.31  228.40  248.28 272.54
10.36  288.49  257.42  228.32  248.27 272.54 7.8
20.70  288.49  257.84  227.96  248.27  272.46 7.58
24.55  288.49  257.89  227.93  248.34  272.46
32.63  288.49  257.99  227.85  248.33  272.45 4 kJ mol !
42.50  288.49  258.05  227.80  248.33 272.44 e 1 2
46.70  288.49  258.07  227.77  248.33  272.44 2.247  -0.0803 -3.816 -7.710  -9.482 -5.457
78.30  288.49  258.15  227.70  248.33 272.44 2379 -0.0856 -4.056 -8.198  -10.09 -5.797
7.580  -0.1749 -7.697 -15.57 -19.31 -10.89
8.930  -0.180 -8.025 -16.23 -20.14 -11.34
D, 10.36  -0.1880 -8.285 -16.76  -20.81 -11.70
AE 1 AE 2070  -0.2090 -9.150 -18.51  -23.03 ~-12.89
253.72k]  248.05kJ 258.15k]  248.33 2455 -02116  -9.293  -18.80 -23.40 -13.09
kJ AE 272.93 kJ 3263 -0.2195 -9.48  -19.20 -23.90 -13.36
231.34 k] 272.44k]  227.70K]. 250 -0.221 -9.628 -19.48 -24.26 ~-13.55
4670 -0.2247 -9.670  -19.56 -24.37 ~-13.6l
7839  -0.2274 -9.843  -19.92 -24.82 -13.85
AE
e<7.58 AE € 4.
>7.58 AEy, AE
AE
3.4.
4
. 4
e=2.247
5

41
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The solvent effects on the complexing reaction of nickel dithiolene
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Abstract

Theoretical studies of solvent effects on the reaction of complexing ethylene and nickel dithiolene have been carried out by
calculating the molecular geometry electron distribution and frequency of all the stagnation points existing in the reaction
potential profiles by means of density functional theory methods at the BALYP/6-31G d level. On the basis of frequency analysis
and statistical thermodynamic theory some thermodynamic parameters for the titled compound have been obtained for different
solvents. It is shown that the bond energy of ethylene and nickel dithiolene enhances with the increase of the solvent polarity. In
addition the frontier orbital energy gaps of the two transition states will increase while those of the product and the intermediate
as well as the corresponding solvation stabilization energy will decrease. Furthermore these results demonstrate that in polar
solvents the reaction of complexing ethylene and nickel dithiolene may become easier and faster to occur and yield a more stable
product. Notably an obvious solvent effect can be observed when the value of the solvent dielectric constant lies between 1.0

and 7.58 while the solvent effect will tend to be maximal when the value of solvent dielectric constant exceeds 7.58.
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