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Table S1. The optimized Cartesian coordinates and converged SCF energy of WY'Q,L0°M¢,

Charge = -2 Multiplicity = 1

-0.0203909037
-0.0070160407
0.6369819762
-1.4268123337
-1.8029215648
-1.7763808826
-1.8075299736
7.6286290123
5.4531352581
2.8192896069
4.5910356147
5.5684106251
5.2578261636
9.9324282550
10.2873982730
7.3561708927
7.8877372970
2.0883807652
2.0080230954
8.0717452674
7.1261533559
9.4635427428
11.6519172481
7.4832633614
2.0901298615
2.8689807167
2.2618453021
1.3962428344
12.0969374640

0.0266560859
-0.0026809096
0.0044998434
0.0022160422
0.9015163338
-0.0094949797
-0.8821318036
-0.0813441105
-2.4723033450
-0.0470913493
-0.0471017660
1.9590201438
0.1528534590
-3.3286274979
-1.1177798238
-5.0422928995
-4.6137712821
-1.0283674564
1.2160222982
-1.8089140398
-2.7818612161
-2.1901931319
-1.4500111324
-4.2429989872
-0.0134580797
-0.0279564115
-0.0475136256
1.2773866884
-1.9413303741

-0.0037868569
2.2552133185
1.0377514375
2.1823495948
1.6682625810
3.2247601826
1.6465171821
1.9202842550
2.5495364745
2.7866596993
0.0106388113
2.3242428575
4.3942357735
1.8613724769
1.5609306980
1.4257339929
3.5793848121
2.0540826766

-1.8077742933
20303711718
2.2829777440
1.8220636898
1.3398756361
2.3303710236
1.1556584723
0.0164667367

-1.3603785473

-3.0952292821

2.2202428989
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H

12.1607383807
11.7694320779
2.0491959907
1.2309102412
0.4380045357
8.2789718322
8.6023713287
7.4385371119
9.1079096950
5.2792341057

-0.4951389814
-2.1242867901
0.8427268626
2.3453902660
0.7359068379
-5.9809903192
-6.1118997766
-6.6567652692
-6.2059083004
0.2631099802

1.1442346150
0.4763495983
-3.8684607242
-3.2961787339
-3.0949667088
3.6943971162
4.7368088521
3.4704324041
3.0061404946
2.6473733924

E(RB3LYP) =

-2877.13354776
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Table S2. The optimized Cartesian coordinates and converged SCF energy of WY'O(S)L M,

Charge = -2 Multiplicity = 1

O

0.0490955880
-0.0034874948
0.6737669616
-1.4204362673
-1.8120350024
-1.7983845279
-1.7540759081
7.5983244292
5.4563938585
2.8140202322
4.6588040361
5.5466733532
9.9221439257
10.2541202087
7.3449986000
7.9249004305
2.2756144163
2.0944788130
8.0570043547
7.1196918500
9.4451842228
11.6159140289
7.4878213553
2.1242611056
2.9354754149
2.3835443115
1.5223239461
12.0843421952
12.1126209837

-0.0518907540
-0.0108253468
-0.0196166425
-0.0581704711
0.8121235461
-0.0519951741
-0.9706091824
0.0357758926
-2.3564043711
0.0500545041
0.0210754982
2.0593928916
-3.1904167618
-0.9783524853
-4.9260471520
-4.4784422504
-1.0665121647
1.1757786677
-1.6833284368
-2.6616683151
-2.0553577464
-1.3015301853
-4.1205893872
0.0148689276
-0.0056890656
-0.0700460522
1.1961791746
-1.7840748114
-0.3439520557

0.0006029244
2.2583868115
1.0612445164
2.1467682264
1.5957710172
3.1790785457
1.6271787266
20223133331
2.6930979024
2.8722842567
0.1768749940
24131170837
1.9114960901
1.5894870910
1.5487782006
3.6860552247
-1.9722024508
-1.7616881800
2.1213609223
2.3972512846
1.8775885093
1.3391947182
2.4454364441
1.2210262578
0.1096791555
-1.2880328923
-3.0690273633
2.2121720007
1.1266531019
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H

H
H
H
C
H
H
H
\%
S

11.7190129865
2.2149681302
1.3249064684
0.5847706877
8.3293766552
8.6728508709
7.4904596230
9.1473254992

5.2695697907
5.2273464516

-1.9799219897
0.7747491612
2.2543794080
0.6200503784

-5.8419834732

-5.9628192986

-6.5257717309

-6.0644052461

0.3767248489

0.3034064640

0.4770670977
-3.8144128145
-3.2912097477
-3.0901252656

3.8029802369

4.8400348844

3.5989106821

3.1008941956

2.7657695854

4.9886740801

E(RB3LYP) =

-3200.11265482
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Fig. S1 Plots of k., vs. [(p-X-C¢H,);P] in the sulfur atom transfer from WY'O(S)L°°™ to
(p-X-C¢H,);P

(T=-20°C, ky= 1.7 M1 )

In{(ko / T)/ M~ K1 s~}

Fig. S2 The Eyring plot for the sulfur atom transfer from WY'O(S)L°°™¢ to P(p-C1-C¢H,).
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Fig. S3 The double reciprocal plots of k. ' against [(p-X-C.H,),P] ™.
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Fig. S4 Plot of k, vs. [(p-Cl-C(H,);P]. The k, (M s™') was obtained as an initial slop (dotted line) of
the curvature.



