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Table S1 Energy decomposition analysis of the interaction energies.

ES EX REP POL DISP
CHsF---HCN -5.08 -3.24 5.91 -1.11 0.09
SiH3F--HCN -7.14 -7.31 13.32 -2.27 -0.60
GeHsF-HCN -8.56  -9.67 17.74 -3.06 -0.54
SnH;F--HCN 11021 -12.44 22.97 -4.02 -0.40
HCN---CH3F 240 277 4.57 -0.38 -0.93
HCN---SiH3F 485  -8.32 14.03 -1.49 -2.20
HCN---GeH;F -5.35 -8.89 15.17 -1.54 -2.06

HCN:--SnHsF -7.75  -11.99 20.8 -2.54 -2.12
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Table S2 Topological characteristics of the BCPs and RCPs for the CH3F--*HCN—->CF-TS—>HCN-:-CHsF IRC path.

Bond S Pb A A2 As Vzpb Vb Gp -Go/ Vb
F-H
CH3F---HCN 0.0144 -0.0175 -0.0168 0.0870 0.0526 -0.0118 0.0125 1.0580
-24.04 0.0172 -0.0218 -0.0209 0.1048 0.0621 -0.0142 0.0149 1.0451
-21.07 0.0179 -0.0227 -0.0218 0.1070 0.0624 -0.0149 0.0153 1.0226
-18.01 0.0163 -0.0197 -0.0194 0.0950 0.0559 -0.0139 0.0139 1.0019
-16.49 0.0143 -0.0165 -0.0161 0.0831 0.0506 -0.0122 0.0124 1.0183
-15.88 0.0132 -0.0149 -0.0141 0.0775 0.0484 -0.0112 0.0116 1.0416
-14.96 0.0114 -0.0124 -0.0109 0.0687 0.0454 -0.0094 0.0104 1.1067
-13.44 0.0090 -0.0088 -0.0056 0.0556 0.0412 -0.0066 0.0084 1.2823
F-C
-12.54 0.0076 -0.0066 -0.0037 0.0450 0.0347 -0.0051 0.0069 1.3595
-12.23 0.0068 -0.0057 -0.0034 0.0397 0.0306 -0.0044 0.0060 1.3759
-11.93 0.0061 -0.0049 -0.0032 0.0351 0.0270 -0.0038 0.0053 1.3899
-10.39 0.0037 -0.0027 -0.0015 0.0202 0.0161 -0.0021 0.0030 1.4708
-10.09 0.0034 -0.0024 -0.0011 0.0182 0.0148 -0.0019 0.0028 1.4864
-9.78 0.0031 -0.0021 -0.0004 0.0162 0.0138 -0.0017 0.0026 1.4959
RCP
-12.23 0.0045 -0.0015 0.0012 0.0198 0.0196 -0.0024 0.0036 1.5347
-11.93 0.0044 -0.0017 0.0019 0.0019 0.0194 -0.0024 0.0036 1.5308
-10.39 0.0035 -0.0019 0.0017 0.0160 0.0158 -0.0020 0.0030 1.4960
-10.09 0.0033 -0.0019 0.0012 0.0156 0.0149 -0.0019 0.0028 1.4923
-9.78 0.0031 -0.0019 0.0004 0.0154 0.0139 -0.0017 0.0026 1.4929
-5.80 0.0046 -0.0032 0.0001 0.0207 0.0176 -0.0023 0.0034 1.4397
-2.74 0.0047 -0.0035 0.0004 0.0214 0.0182 -0.0024 0.0035 1.4488
0.00 0.0039 -0.0028 0.0003 0.0176 0.0151 -0.0020 0.0029 1.4595
+1.82 0.0051 -0.0039 0.0007 0.0237 0.0205 -0.0027 0.0039 1.4457
+3.87 0.0056 -0.0042 0.0008 0.0264 0.0230 -0.0031 0.0044 1.4381
+4.89 0.0058 -0.0043 0.0007 0.0279 0.0243 -0.0033 0.0047 1.4306

+5.10 0.0058 -0.0043 0.0007 0.0282 0.0246 -0.0033 0.0047 1.4289
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+5.30 0.0059 -0.0043 0.0007 0.0285 0.0248 -0.0034 0.0048 1.4269
+5.50 0.0059 -0.0043 0.0006 0.0288 0.0251 -0.0034 0.0048 1.4246
Bond S Pb AL A A3 Vzpb Vb Gp -Gp/Vs
+5.71 0.0060 -0.0042 0.0006 0.0290 0.0254 -0.0034 0.0049 1.4223
+5.91 0.0060 -0.0042 0.0006 0.0293 0.0257 -0.0035 0.0050 1.4195
+6.94 0.0062 -0.0038 0.0002 0.0309 0.0273 -0.0038 0.0053 1.4058
C-N
-12.23 0.0046 -0.0010 -0.0009 0.0195 0.0177 -0.0022 0.0033 1.4884
-11.93 0.0045 -0.0014 -0.0007 0.0191 0.0170 -0.0022 0.0032 1.4587
-10.39 0.0045 -0.0024 -0.0004 0.0191 0.0163 -0.0022 0.0032 1.4112
-10.09 0.0045 -0.0025 -0.0003 0.0192 0.0164 -0.0023 0.0032 1.4112
-9.78 0.0045 -0.0026 -0.0003 0.0194 0.0165 -0.0023 0.0032 1.4120
-9.48 0.0045 -0.0027 -0.0003 0.0195 0.0166 -0.0023 0.0032 1.4139
-9.17 0.0045 -0.0027 -0.0002 0.0197 0.0167 -0.0023 0.0032 1.4158
-8.86 0.0045 -0.0028 -0.0002 0.0198 0.0168 -0.0023 0.0032 1.4187
-7.33 0.0046 -0.0031 0.0000 0.0204 0.0173 -0.0023 0.0033 1.4304
-6.72 0.0046 -0.0032 0.0000 0.0206 0.0174 -0.0023 0.0033 1.4338
-5.80 0.0046 -0.0033 -0.0002 0.0209 0.0175 -0.0023 0.0034 1.4312
-2.74 0.0047 -0.0035 -0.0006 0.0221 0.0180 -0.0025 0.0035 1.4163
+5.71 0.0060 -0.0043 -0.0010 0.0299 0.0246 -0.0034 0.0048 1.3912
+5.91 0.0060 -0.0043 -0.0010 0.0302 0.0249 -0.0035 0.0049 1.3920
+6.94 0.0062 -0.0039 -0.0004 0.0312 0.0268 -0.0037 0.0052 1.3968
+7.96 0.0064 -0.0032 -0.0002 0.0321 0.0287 -0.0040 0.0056 1.3951
+8.98 0.0064 -0.0027 -0.0005 0.0324 0.0291 -0.0041 0.0057 1.3912
+9.99 0.0063 -0.0024 -0.0007 0.0319 0.0289 -0.0041 0.0056 1.3898
HCN---CHsF 0.0062 -0.0014 -0.0014 0.0312 0.0285 -0.0040 0.0056 1.3897
H-N
0.00 0.0039 -0.0028 -0.0005 0.0182 0.0149 -0.0020 0.0029 1.4329
+1.82 0.0052 -0.0040 -0.0011 0.0250 0.0199 -0.0028 0.0039 1.3910
+3.87 0.0056 -0.0043 -0.0013 0.0277 0.0221 -0.0031 0.0043 1.3853
+4.89 0.0058 -0.0044 -0.0012 0.0290 0.0234 -0.0033 0.0046 1.3876
+5.10 0.0059 -0.0044 -0.0012 0.0292 0.0237 -0.0033 0.0046 1.3885
+5.30 0.0059 -0.0044 -0.0011 0.0295 0.0240 -0.0034 0.0047 1.3893
+5.50 0.0059 -0.0044 -0.0011 0.0297 0.0243 -0.0034 0.0047 1.3906

S: reaction coordinate in unit of (amu)l/zbohr
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Table S3 Topological characteristics of the BCPs and RCPs for the SiH3F---HCN—>SiF-TS=>HCN---SiHsF IRC path

Bond S Pb A1 A2 As Vzpb Vb Gp -Go/ Vb
F-H
SiH3F---HCN 0.0125 -0.0143 -0.0143 0.0771 0.0485 -0.0102 0.0112 1.0929
F-C
-20.64 0.0080 -0.0068 -0.0040 0.0463 0.0355 -0.0054 0.0071 1.3262
-20.09 0.0080 -0.0066 -0.0045 0.0456 0.0344 -0.0054 0.0070 1.3022
-19.26 0.0072 -0.0058 -0.0042 0.0402 0.0303 -0.0047 0.0061 1.3099
-18.70 0.0066 -0.0052 -0.0035 0.0363 0.0276 -0.0042 0.0055 1.3247
F-N
-17.86 0.0059 -0.0045 -0.0024 0.0314 0.0245 -0.0037 0.0049 1.3296
-17.31 0.0057 -0.0043 -0.0018 0.0294 0.0234 -0.0036 0.0047 1.3107
-15.09 0.0061 -0.0046 -0.0016 0.0318 0.0256 -0.0041 0.0052 1.2797
-13.70 0.0065 -0.0048 -0.0013 0.0330 0.0270 -0.0043 0.0055 1.2820
-13.15 0.0065 -0.0047 -0.0008 0.0326 0.0271 -0.0043 0.0056 1.2848
RCP
-19.26 0.0046 -0.0013 0.0015 0.0172 0.0174 -0.0026 0.0035 1.3413
-18.70 0.0047 -0.0016 0.0019 0.0180 0.0183 -0.0027 0.0036 1.3449
-17.86 0.0049 -0.0020 0.0020 0.0197 0.0197 -0.0029 0.0039 1.3436
-17.31 0.0051 -0.0023 0.0019 0.0209 0.0206 -0.0031 0.0041 1.3406
-15.09 0.0060 -0.0032 0.0016 0.0260 0.0245 -0.0038 0.0049 1.3140
-13.70 0.0064 -0.0038 0.0012 0.0288 0.0262 -0.0041 0.0053 1.2971
-13.15 0.0065 -0.0041 0.0008 0.0300 0.0267 -0.0042 0.0054 1.2922
-6.16 0.0047 -0.0032 0.0000 0.0189 0.0158 -0.0024 0.0032 1.3359
-5.31 0.0045 -0.0030 0.0001 0.0180 0.0151 -0.0022 0.0030 1.3560
-3.91 0.0043 -0.0029 0.0003 0.0170 0.0144 -0.0020 0.0028 1.3828
-1.11 0.0041 -0.0027 0.0005 0.0163 0.0140 -0.0019 0.0027 1.4094
0.00 0.0034 -0.0022 0.0004 0.0136 0.0118 -0.0015 0.0022 1.4480
+2.06 0.0044 -0.0030 0.0007 0.0176 0.0153 -0.0021 0.0030 1.3921
+4.28 0.0048 -0.0033 0.0007 0.0192 0.0166 -0.0024 0.0033 1.3602
+6.51 0.0054 -0.0038 0.0007 0.0215 0.0185 -0.0029 0.0037 1.3100

+8.76 0.0062 -0.0042 0.0006 0.0245 0.0209 -0.0035 0.0044 1.2497
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Bond S Pb A A2 A3 V2p, Vi Gp -G/ Vb
+9.89 0.0068 -0.0044 0.0004 0.0267 0.0227 -0.0040 0.0048 1.2174
Si-N
-19.26 0.0047 -0.0013 -0.0006 0.0176 0.0158 -0.0025 0.0032 1.2895
-18.70 0.0049 -0.0017 -0.0005 0.0187 0.0164 -0.0026 0.0034 1.2848
-17.86 0.0052 -0.0022 -0.0005 0.0202 0.0175 -0.0028 0.0036 1.2815
-17.31 0.0054 -0.0024 -0.0006 0.0213 0.0183 -0.0029 0.0038 1.2778
-15.09 0.0064 -0.0030 -0.0007 0.0252 0.0215 -0.0036 0.0045 1.2463
-13.70 0.0070 -0.0033 -0.0008 0.0271 0.0230 -0.0040 0.0049 1.2227
-13.15 0.0071 -0.0035 -0.0008 0.0277 0.0234 -0.0041 0.0050 1.2151
-12.32 0.0073 -0.0037 -0.0008 0.0283 0.0238 -0.0042 0.0051 1.2064
-9.52 0.0066 -0.0040 -0.0004 0.0260 0.0216 -0.0037 0.0045 1.2291
-8.12 0.0056 -0.0037 -0.0002 0.0224 0.0185 -0.0030 0.0038 1.2772
-6.72 0.0049 -0.0033 0.0000 0.0197 0.0164 -0.0025 0.0033 1.3212
+12.69 0.0086 -0.0038 -0.0005 0.0325 0.0283 -0.0056 0.0063 1.1360
+13.10 0.0091 -0.0039 -0.0007 0.0345 0.0299 -0.0060 0.0067 1.1245
+15.28 0.0113 -0.0037 -0.0010 0.0405 0.0358 -0.0079 0.0084 1.0646
HCN---SiH3F 0.0098 -0.0015 -0.0015 0.0353 0.0322 -0.0068 0.0075 1.0880
H-N
-6.16 0.0047 -0.0032 -0.0001 0.0190 0.0158 -0.0024 0.0031 1.3396
-5.31 0.0045 -0.0031 -0.0002 0.0184 0.0151 -0.0022 0.0030 1.3668
-3.91 0.0043 -0.0029 -0.0004 0.0179 0.0145 -0.0020 0.0028 1.4023
-1.11 0.0041 -0.0028 -0.0008 0.0178 0.0142 -0.0019 0.0027 1.4339
0.00 0.0035 -0.0023 -0.0006 0.0148 0.0119 -0.0015 0.0023 1.4733
+2.06 0.0045 -0.0031 -0.0010 0.0197 0.0156 -0.0021 0.0030 1.4167
+4.28 0.0049 -0.0034 -0.0011 0.0215 0.0169 -0.0024 0.0033 1.3895
+6.51 0.0055 -0.0039 -0.0011 0.0238 0.0187 -0.0028 0.0037 1.3451
+8.76 0.0062 -0.0043 -0.0010 0.0263 0.0210 -0.0034 0.0043 1.2798
+9.89 0.0068 -0.0045 -0.0005 0.0276 0.0226 -0.0039 0.0048 1.2307
+10.55 0.0072 -0.0046 -0.0012 0.0297 0.0239 -0.0042 0.0051 1.2204
+10.99 0.0075 -0.0046 -0.0012 0.0305 0.0248 -0.0044 0.0053 1.2009
+12.07 0.0084 -0.0047 -0.0016 0.0337 0.0274 -0.0052 0.0060 1.1658

S: reaction coordinate in unit of (amu)l/zbohr
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Table S4 Topological characteristics of the BCPs and RCPs for the GeHsF:--HCN->GeF-TS—>HCN---GeHsF IRC path

Bond S Pb At A As Vo, /A Go -G/ Vs
F-H
GeHsF--HCN 0.0153 -0.0180 -0.0180 0.0947 0.0587 -0.0126 0.0136 1.0816
F-C
-26.79 0.0100 -0.0088 -0.0048 0.0577 0.0442 -0.0073 0.0092 1.2602
-22.02 0.0081 -0.0065 -0.0044 0.0442 0.0333 -0.0054 0.0069 1.2643
-20.60 0.0074 -0.0058 -0.0035 0.0396 0.0303 -0.0049 0.0062 1.2754
F-N
-19.62 0.0068 -0.0051 -0.0022 0.0345 0.0272 -0.0044 0.0056 1.2677
-18.40 0.0062 -0.0046 -0.0017 0.0311 0.0249 -0.0041 0.0052 1.2560
-17.25 0.0061 -0.0046 -0.0015 0.0310 0.0250 -0.0041 0.0052 1.2597
-16.05 0.0063 -0.0046 -0.0009 0.0311 0.0257 -0.0042 0.0053 1.2729
RCP
-26.79 0.0056 -0.0018 0.0013 0.0204 0.0199 -0.0031 0.0040 1.3143
-22.02 0.0058 -0.0028 0.0031 0.0219 0.0222 -0.0034 0.0045 1.3086
-20.60 0.0059 -0.0030 0.0030 0.0231 0.0231 0.0047 0.0047 1.3017
-19.62 0.0060 -0.0032 0.0026 0.0246 0.0240 -0.0038 0.0049 1.2989
-18.40 0.0060 -0.0035 0.0021 0.0256 0.0241 -0.0037 0.0049 1.3049
-17.25 0.0060 -0.0038 0.0017 0.0268 0.0247 -0.0038 0.0050 1.3035
-16.05 0.0062 -0.0041 0.0009 0.0289 0.0257 -0.0040 0.0052 1.2938
-3.84 0.0048 -0.0032 0.0001 0.0191 0.0160 -0.0024 0.0032 1.3493
-2.34 0.0048 -0.0032 0.0003 0.0191 0.0161 -0.0024 0.0032 1.3547
0.00 0.0038 -0.0024 0.0003 0.0149 0.0128 -0.0018 0.0025 1.4106
+4.72 0.0052 -0.0036 0.0004 0.0206 0.0175 -0.0026 0.0035 1.3280
+7.31 0.0058 -0.0040 0.0003 0.0227 0.0191 -0.0030 0.0039 1.2859

+8.57 0.0062 -0.0043 0.0002 0.0242 0.0202 -0.0033 0.0042 1.2625
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Bond S Pb A Az As Vp, Ve Gp -Go/ Vi
Ge-N

-26.79 0.0057 -0.0014 -0.0010 0.0207 0.0183 -0.0030 0.0038 1.2618

-22.02 0.0063 -0.0034 -0.0016 0.0254 0.0204 -0.0033 0.0042 1.2750

-20.60 0.0066 -0.0036 -0.0017 0.0267 0.0214 -0.0035 0.0044 1.2679

-19.62 0.0066 -0.0032 -0.0014 0.0263 0.0218 -0.0037 0.0046 1.2363

-18.40 0.0067 -0.0034 -0.0014 0.0268 0.0220 -0.0037 0.0046 1.2369

-17.25 0.0071 -0.0045 -0.0020 0.0297 0.0233 -0.0038 0.0048 1.2712

-16.05 0.0072 -0.0039 -0.0016 0.0290 0.0235 -0.0041 0.0050 1.2242

-14.80 0.0078 -0.0044 -0.0017 0.0312 0.0251 -0.0045 0.0054 1.2016

-12.36 0.0082 -0.0049 -0.0018 0.0327 0.0261 -0.0048 0.0057 1.1822

-9.82 0.0066 -0.0045 -0.0014 0.0271 0.0211 -0.0034 0.0043 1.2759

-7.41 0.0056 -0.0037 -0.0004 0.0224 0.0182 -0.0029 0.0037 1.2905

-4.87 0.0050 -0.0034 0.0000 0.0199 0.0165 -0.0025 0.0033 1.3356

-3.84 0.0048 -0.0033 -0.0002 0.0196 0.0161 -0.0023 0.0032 1.3628

+8.57 0.0062 -0.0043 -0.0005 0.0251 0.0203 -0.0032 0.0042 1.2829

+9.32 0.0064 -0.0044 -0.0007 0.0260 0.0209 -0.0034 0.0043 1.2717

+9.81 0.0065 -0.0045 -0.0009 0.0267 0.0212 -0.0035 0.0044 1.2672

+12.27 0.0075 -0.0051 -0.0011 0.0305 0.0242 -0.0042 0.0052 1.2128

+14.79 0.0090 -0.0053 -0.0015 0.0358 0.0289 -0.0056 0.0064 1.1485

+19.62 0.0135 -0.0061 -0.0049 0.0554 0.0444 -0.0096 0.0103 1.0800

HCN---GeHsF 0.0106 -0.0039 -0.0039 0.0426 0.0347 -0.0071 0.0079 1.1084
H-N

-2.34 0.0049 -0.0033 -0.0005 0.0201 0.0163 -0.0023 0.0032 1.3799

0.00 0.0038 -0.0025 -0.0004 0.0158 0.0129 -0.0017 0.0025 1.4361

+4.72 0.0053 -0.0037 -0.0009 0.0225 0.0178 -0.0026 0.0035 1.3616

+7.31 0.0058 -0.0040 -0.0006 0.0239 0.0193 -0.0030 0.0039 1.3134

S: reaction coordinate in unit of (amu)l/zbohr
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Table S5 Topological characteristics of the BCPs and RCPs for the
SnH3F:--HCN—> SnF-TS—>HCN---SnHsF IRC path

Bond ) Py A A, A; Vp, Vv, G, -G,/V,

F-H
SnH,F--HCN ~ 0.0181 -0.0221  -0.0221  0.1128 0.0687 -0.0149  0.0161 1.0743

F-C
-33.28 0.0129 -0.0113  -0.0078  0.0715 0.0524  -0.0102  0.0117 1.1398
-30.27 0.0104 -0.0086 -0.0053 0.0558 0.0420 -0.0076  0.0091 1.1875
-30.01 0.0100 -0.0081 -0.0047 0.0527 0.0400 -0.0072  0.0086 1.1978

F-N
-29.74 0.0099 -0.0079 -0.0041 0.0516 0.0395 -0.0071  0.0085 1.1988
-29.47 0.0093 -0.0073 -0.0035 0.0479 0.0371 -0.0065  0.0079 1.2092
-28.40 0.0085 -0.0065 -0.0023 0.0418 0.0330 -0.0060  0.0071 1.1931
-25.87 0.0085 -0.0065 -0.0022 0.0413 0.0326 -0.0060  0.0071 1.1774
-23.33 0.0087 -0.0066 -0.0020 0.0417 0.0331 -0.0061  0.0072 1.1760
-21.05 0.0088 -0.0068 -0.0013 0.0417 0.0336 -0.0062  0.0073 1.1813

RCP
-33.28 0.0080 -0.0042  0.0050 0.0279 0.0286  -0.0049  0.0060 1.2233
-30.27 0.0080 -0.0046  0.0046  0.0292 0.0292 -0.0051  0.0062 1.2152
-30.01 0.0079 -0.0046  0.0044  0.0289 0.0288  -0.0050  0.0061 1.2169
-29.74 0.0081 -0.0048  0.0044 0.0302 0.0298 -0.0052  0.0063 1.2113
-29.47 0.0349 -0.0047  0.0041 0.0297 0.0291 -0.0051  0.0062 1.2158
-28.40 0.0080 -0.0050  0.0035 0.0313 0.0298 -0.0052  0.0063 1.2145
-25.87 0.0083 -0.0055  0.0028 0.0340 0.0312 -0.0055  0.0067 1.2057
-23.33 0.0086 -0.0059  0.0022  0.0358 0.0322 -0.0058  0.0069 1.1994
-21.05 0.0088 -0.0063  0.0014 0.0380 0.0331 -0.0060  0.0071 1.1933

Sn-N

-33.28 0.0088 -0.0040  -0.0029  0.0327 0.0258  -0.0051  0.0058 1.1361
-30.27 0.0091 -0.0047 -0.0030 0.0346 0.0269 -0.0052  0.0060 1.1414
-30.01 0.0089 -0.0045 -0.0031 0.0342 0.0266 -0.0052  0.0059 1.1423
-29.74 0.0092 -0.0047 -0.0033 0.0356 0.0275 -0.0054  0.0061 1.1403
-29.47 0.0090 -0.0046  -0.0033 0.0349 0.0270 -0.0052  0.0060 1.1433
-28.40 0.0093 -0.0049  -0.0034 0.0362 0.0279 -0.0054  0.0062 1.1422
-25.87 0.0099 -0.0055 -0.0037 0.0389 0.0296 -0.0059  0.0066 1.1325
-23.33 0.0102 -0.0058 -0.0039 0.0403 0.0305 -0.0061  0.0069 1.1256
-21.05 0.0105 -0.0060 -0.0043 0.0418 0.0315 -0.0064  0.0071 1.1160
-20.54 0.0106 -0.0062 -0.0043 0.0421 0.0317 -0.0065  0.0072 1.1124
-19.28 0.0107 -0.0065 -0.0042 0.0426 0.0319 -0.0066  0.0073 1.1070
-11.43 0.0079  -0.0052  -0.0020 0.0300 0.0228  -0.0044  0.0051 1.1435
-3.54 0.0054 -0.0035 -0.0003 0.0199 0.0160 -0.0027  0.0034 1.2386
0.00-TS 0.0042 -0.0026  -0.0001 0.0156 0.0129  -0.0020  0.0026 1.3074
+5.91 0.0056 -0.0037 -0.0001 0.0204 0.0166 -0.0029  0.0035 1.2230
+10.06 0.0065 -0.0043  -0.0007 0.0239 0.0190 -0.0035  0.0041 1.1719
+12.87 0.0080 -0.0051 -0.0016 0.0299 0.0232  -0.0046  0.0052 1.1306
+16.92 0.0117 -0.0070  -0.0046  0.0473  0.0357 -0.0076  0.0082 1.0886
+21.41 0.0169 -0.0105 -0.0101 0.0757 0.0551 -0.0126  0.0132 1.0468
HCN--SnH;F  0.0166  -0.0102  -0.0100 0.0743 0.0540 -0.0123  0.0129 1.0477

S: reaction coordinate in unit of (amu)

1/2
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CH3F:--HCN

§=-2.74 $=0.00 ETS S§=+1.82 5=+3.87
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L
§=+8.98 5=+9.99 HCN---CH3F

Figure S1 Topological analysis of each stagnation for the CHzF---HCN - CF-TS -
HCN---CH3F IRC path
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Figure S2 Topological analysis ofeach stagnation for theSiHsF:--HCN->SiF-TS—>
HCN---SiH3F IRC path
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5=0.00 ETS

% ___________ " XW Xm

5=+9.32 5=+9.81 §=+12.27 5=+14.79

b
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$=+19.62 HCN---GeH3F

Figure S3 Topological analysis ofeach stagnation for theGeHsF:-*HCN->GeF-TS—>
HCN---GeHsF IRC path
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Figure S4 Topological analysis of each stagnation for the SnH3F--*HCN - SnF-TS -
HCN---SnHsF IRC path
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