TABLE 1S: Vibrational frequencies computed at the *B3LY P/6-31G(d) and "MP2/6-31G(d p) levels of theory for reactants, transition
structures and productsinvolved in the H- and Cl-transfer reactions: F;:C + CX,,H, (n=1,20r 3; X =Cl or F) and F;.C + CCl,,H,
(n =1, 2 or 3). Experimental values are given in italics.
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3Upper values correspond to the optimised frequencies at B3L Y P/6-31G(d) level of theory. "Lower values correspond to the optimised
frequencies at MP2/6-31G(d,p) level of theory. °Ref. 39. Ref. 41.



TABLE 2S: Vibrational frequencies computed at the B3LY P/6-31G(d) level of theory for reactants, transition structures and products
involved in the Cl-transfer reactions: F;C + CCl,..F, (n =0, 1 or 2). Experimental values are givenin italics.

Species Frequencies (cm™)

%CCl,F, 25¢ 307 40¢ 41¢ 431 641 84¢ 11151214
261 322 436 436 457 667 9221099 1162
F,C-*CICCIF, 393 14 46 53 145 17¢ 19t 238 258 376 41t 507 509 574 66t 743 1007 1133 123€ 127¢ 1281

°F,CIC 34¢ 398 57¢ 734 1148 123€
- - 599 7611148 -
“CCl,F 23¢ 239 34C 38t 385 511 79¢ 793 1117

241 2413495 398 398 535 847 8471085
F;C-*CICCI,F 388 9 4z 48 142 162 17¢ 224 231 308 37¢ 458 505 507 58t 696 827 1007 115% 1284 1285

*FCI,C 275 368 451 583 865 1177
- - - 747 9191143
iccl, 214 214 30¢ 30¢ 308 442 73C 73C 73C

218 218 314 314 314 458 776 776 776
FC-*CICCl; 370 1 41 43 138 154 15¢ 208 21C 291 291 37¢ 503 50t 51¢ 685 77C 772 100€ 1288 1289

%ClsC 268 27C 32¢ 472 857 858
240 240 450 460 898 898
*CCIFR; 34C 34C 457 551 551 7732 109¢€ 1264 1264

350 350 474 560 560 78211061217 1217
Ref. 40."Ref 41.




TABLE 3S: Partition functions (Qr (T) translational, Qg (T) rotational, Q, (T) vibrational, Q(T) electronic, Q,: (T) vibrational corrected
for hindered rotation, and Qur (T) hindered rotor, T = 298.15 K), hindered rotational barriers (,, kcal mol* T = 298.15 K) and
imaginary frequencies (r cm®), optimised at the ®B3LY P/6-31G(d) and "M P2/6-31G(d,p) levels of theory, for the speciesinvolvedin

H- and Cl-transfer thereactions: F;C + CX4,H, (n=1,20r 3; X =For Cl) and F;C + CCl,.,F, (n=0, 1 or 2).

Species Qr (M, 107 Qx(T),10° QM Q(M Qv (T Qur (T) Vo 1
FC 2.25 11.50 1.28 2.00
225 11.50 1.30 2.00
CR;H 230 11.90 129 1.00
2.30 12.00 1.30 1.00
F;C-*HCF; 6.43 512.00 2.00 335.00 41.43 2.38 1708i
6.43 502.00 2.00 436.00 53.00 3.50 2116
CFH, 147 6.29 111 1.00
147 6.32 112 1.00
F;C-*HCF,H 5.23 380.00 2.00 142.00 36.68 1.39 1721
523 354.00 2.00 126.00 48.00 311 2154
CFH, 0.78 0.90 1.02 1.00
0.78 0.90 1.02 1.00
F;C-*HCFH, 410 249.00 2.00 46.50 23.54 0.81 1766i
4.10 223.00 2.00 35.70 32.60 215 2193
CClsH 5.03 70.20 2.69 1.00
5.03 67.60 255 1.00
F;C-*HCCl, 10.00 1110.00 2.00 462.00 51.80 0.26 16501
10.00 1070.00 2.00 351.00 51.70 122 1973
F;C-*CICCIH 10.00 1360.00 4.03 415.00 47.16 0.52 407
CCl;H, 3.02 24.90 145 1.00
3.02 23.90 144 1.00
F;C-*HCCIH 7.43 736.00 2.00 137.00 47.76 0.25 1700i
7.43 708.00 2.00 178.00 47.60 0.25 2048
F;C-*CICCIH, 7.43 706.00 4.03 119.00 29.74 125 431i
7.43 661.00 4.03 89.70 29.90 0.49 729
CClH, 139 1.77 1.05 1.00
1.39 171 1.05 1.00
F;C-*HCCIH, 5.10 366.00 2.00 41.80 30.67 0.15 1715
5.10 355.00 2.00 52.80 30.50 0.09 2080i
F;C-*CICH; 5.10 275.00 4.03 437.00 11.32 0.05 445
5.10 263.00 4.03 363.00 11.20 0.13 720
CCl,F, 5.16 91.10 2.96 1.00
F;C-*CICCIF, 10.20 1250.00 4.03 495.00 45.84 1.90 393
CCl3F 6.22 93.00 4.26 1.00
F;C-*CICCIL,F 11.50 1610.00 4.03 899.00 48.92 0.79 388
CCl, 7.35 33.00 6.40 1.00
F;C-*CICCls 12.90 2000.00 4.03 1620.00 52.13 0.02 370i

3Upper values correspond to those optimised at the B3LY P/6-31G(d) level of theory. "Lower values correspond to those optimised at
MP2/6-31G(d,p) level of theory.



TABLE 4S: Electronic charge distribution on reactants and transition structures, polarity variation, Dp cx (X = H or Cl), L parameter
and reaction enthal pies, DHyes.15« (kcal mol™) for the reactions: FsC + CXynH, (N =1, 20r 3, X =For Cl) and F;C + CCly.F,
(n=0,1o0r 2).

Species NPA L DiHao8.15«

dc awu qa B3LYP/6-31G(d) MP2/6-31G(d,p) *Experimental
CF;H 0.97 0.16
F:C-*HCF, 1.02 0.00
Dp cx 021 1.000 0.00 0.00 0.00
CF,H, 0.45 0.16
F:C-*HCF,H 052 0.10
Dp cx 0.13 0.755 -4.73 -5.04 -3.59
CFH;, -0.17 0.18
F:C-*HCFH, -0.28 011
Dpcn 0.03 0.742 -5.07 -5.18 -3.65
CCIH -0.34 0.28 0.02
F:C-*HCCl, -0.01 0.06 0.04
Dpcn 0.55 0.595 -11.45 -11.44 -10.54
F:C-*CICCl,H -0.03 0.14 -0.09
Dp ca 042 0.621 -14.45 - -8.44
CCl,H, -0.46 0.26 -0.03
F:C-*HCCl,H -0.02 0.05 0.01
Dpcw 0.66 0.682 -8.46 -9.21 -7.27
F:C-*CICCIH, -0.01 012 -0.11
Dp ca 054 0.816 -9.17 - -6.07
CClH; -0.65 0.24 -0.08
F:C-*HCCIH, -0.03 0.04 -0.02
Dpcn 0.82 0.819 -5.90 -6.61 -5.90
FiC-*CICH; 0.01 0.23 -0.11
Dpca 0.69 1.088 -3.24 - -2.38
CCl,F, 0.67 0.00
F:C-*CICCIF, 051 -0.10
Dpca 0.07 0.846 -6.73 - -3.60
CCIF 0.22 0.04
F:C-*CICCl,F 0.24 -0.08
Dp ca 0.14 0.594 -13.49 - -13.00
CCl, -0.26 0.07
F:C-*CICCl, -0.05 -0.05
Dp ca 0.32 0.477 -21.16 - -15.30

°Ref. 39.



