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Figure 1. Structure of transition states TSs-16 () and TSe-7 (b) for R = CHa.

Table 1. Relative energies AE (ZPVE corrected) and free energies AG (in kcal/mol) of the intermediates

of 5 — 16 transformation.
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t-BuOCI ——— | RSO,NH JOBut | ———> RSO,NHCI
Noo -t-BuOCI
5 W 16

TSs.16 R = CHj (a), CF3 (b), p-Tol (c), p-Ns (d).

TSs-16 16
Parameter 5+ [a-d] a b c d a b c d
MP2/B3LYP
AE+ZPVE 0.0 640 604 611 595 60 -18 66 -6.6
AG 0.0 744 714 727 696 64 -19 65 -7.6
wB97XD
AE+ZPVE 0.0 599 597 582 580 -59 -18 -59 -6.0
AG 0.0 713 711 704 692 62 -20 -58 -6.6
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Table 2. Relative energies AE (ZPVE corrected) and free energies AG (in kcal/mol) of the intermediates

of 6 — 8 transformation.

RSO,NH, t-BuOl
tBuOl ——— > [ RSO,NH JOBu! | — > RSO,NHI ————> RSO,NI,
N -t-BuOl -t-BuOl
6 ‘W 7 8
TSe7 R = CHj (a), CF5 (b), p-Tol (c), p-Ns (d).
6 +[a- TSe7 7 TSrs 8
Parameter d] a b c d a b c d a b c d a b c d
MP2/B3LYP
AE+ZPVE -10.9 288 261 268 263 -11.1 -87 -133 -122 212 177 204 185 -138 -11.6 -15.2 -150
AG -10.5 403 385 392 385 -11.1 -82 -135 -128 335 298 341 311 -130 -11.3 -135 -13.6
wB97XD
AE+ZPVE -13.0 23.4 — — — -13.8 122 -154 -145 15.8 — — — -13.4 -12.1 -141 -13.7
AG -12.8 35.5 — — — -1.1 09 -16 -22 283 - - - -12.7 -11.7 -134 -123

Table 3. Relative energies AE (ZPVE corrected) and free energies AG (kcal/mol) of the intermediates of

7 — 17(17") transformation.
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RSONHI 4 Si  —> =\ R — =R Si
~/ R Si Si =/ R
7 ~/ 'R! =/ R
17 (R' = CH
R = CHj (a), CF3 (b), p-Tol (¢), p-Ns (d); pre-TSz.47 TS747 17'((R1 = Phi)
R' = CHj, (3), Ph (4).
R!=CHs
re-TS7.17 TS7.17 17
Parameter 7+3 a Ft)) c d a b c d a b c d
MP2/B3LYP
AE+ZPVE 00 58 -86 -57 63 232 238 219 228 444 482 446 451
AG 0.0 3.8 2.2 5.8 42 350 354 343 342 313 -355 306 -32.0
wB97XD
AE+ZPVE 00 56 -76 -74 58 342 358 337 340 -447 479 453 456
AG 0.0 4.8 4.6 4.9 52 467 484 447 468 317 -347 322 -32.1
Rl=Ph
re-TS7.a7 TS7.17 17
Parameter [ a FE) c d a b c d a b c d
MP2/B3LYP
AE+ZPVE 00 67 -93 67 -71 214 209 189 184  -434 473 -435 445
AG 0.0 3.9 2.1 4.9 36 330 332 335 342 297 -322 286 -305
wB97XD
AE+ZPVE 0.0 -6.2 - - - 315 - - - -43.0 — - -
AG 0.0 5.1 - - - 457 - - - -28.6 - - -

S2



Table S4. Relative energies AE (ZPVE corrected) and free energies AG (kcal/mol) of the intermediates of

8 — 18(18") transformation.

RSONI\_ |
| — —_ \ o= R —_—
RSONI,  + \/s.\R1 — > ‘/\si’R o \/S|\R1
8 \/ \R1 \/ \R1
18 (R' = CHj)
R = CHj (a), CF5 (b), p-Tol (c), p-Ns (d); pre-TSg.1g TSg.18 18' (R = Ph)
R' = CHj (3), Ph (4).
R!=CHs
pre-TSg1s TSs-18 18
Parameter 8+3 a b c d a b c d a b c d
MP2/B3LYP
AE+ZPVE 00 83 126 82 90 6.0 9.5 4.7 48 446 479 448 454
AG 0.0 23 17 3.2 2.5 180 219 175 173 321 349 318 323
wB97XD
AE+ZPVE 00 70 94 69 79 252 281 257 259 455 478 458 465
AG 0.0 4.0 2.2 45 5.0 376 415 389 387 329 343 331 342
R!=Ph
pre-TSg-18 TSsag 18’
Parameter  8+4 —3 b c d a b c d a b c d
MP2/B3LYP
AE+ZPVE 00 90 135 94 -10.1 5.6 9.0 4.3 1.6 444 475 448 452
AG 0.0 23 15 1.1 1.1 182 217 173 141 308 338 309 320
wB97XD
AE+ZPVE 00 82 97 -85 90 241 264 243 243 440 462 446 450
AG 0.0 4.3 4.1 48 3.8 376 420 385 380 298 310 314 306
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Table S5. Relative energies AE (ZPVE corrected) and free energies AG (kcal/mol) of the intermediates of 18 — 19(20) and 18" — 19'(20’) transformation.

S

) I RSHOQN’:\ ) "
| /R1 RSOZN\/& /R1 = /R1 RSO,N |
RSO;N Si - RSHO,N-~ | Si\ - Si\ 4>_| Si\ —»_ > Si—R!
| R' =/ "r 2 =/ r '2 /
19 18- R = . / 20
TSi1s.19 18.':':1_:?3':_3’ TS15-20
R = CHj (a), CF3 (b), p-Tol (c), p-Nos (d).
R!=CHs
TSi18-19 TSi18-20 19* 20
Parameter 18 a b c d a b c D a b c d a b c d
MP2/B3LYP
AE+ZPVE 0.0 34.2 *x 28.3 33.2 7.9 faieled 105 7.8 -41.6 —44.4 -40.7 -40.7 2.7 3.1 4.0 3.9
AG 0.0 36.3 *x 30.1 34.4 20.9 faieled 24.0 21.1 -40.0 -42.5 -39.0 -39.7 1.7 —71.2 -6.9 -6.9
wB97XD
AE+ZPVE 0.0 46.7 *x 47.7 47.6 6.1 Fkk — — -42.4 —44.2 -41.3 -41.3 -2.8 -2.1 -3.3 -3.9
AG 0.0 49.1 *x 50.7 50.4 19.8 faieled — — -40.1 -42.8 -38.7 -39.0 -13.0 -12.9 -12.3 -13.4
Rl =Ph
, TSig-19 TSig-20 19" 20
Parameter 18 a b c d a b c d a b c d a b c d
MP2/B3LYP
AE+ZPVE 0.0 34.1 50.3 33.6 32.7 6.1 faieled 10.3 7.5 -41.2 -44.1 -40.5 -40.7 2.4 2.7 4.3 4.1
AG 0.0 35.3 52.9 34.8 35.8 19.8 faieled 235 21.2 -38.9 —41.7 -37.8 -37.2 -8.8 -8.1 -7.1 -5.4
wB97XD
AE+ZPVE 0.0 45.6 57.2 457 46.4 54 Fkk _ _ -42.1 -43.5 -41.3 -41.3 -3.3 2.7 -1.8 -2.3
AG 0.0 48.0 59.5 50.4 48.9 18.0 Fkk _ _ -39.8 -41.5 -37.7 -39.4 -14.3 -14.4 -11.9 -13.1

* Chair conformation.
** Spontaneous cyclization with synchronous elimination of CF3SO2 occurred.
*** Not located.
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