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Table S1. Listing of total energies (hartrees) for all XB bond donors, acceptors, and complexes
at B3LYP/6-311G** level of theory using Spartan ‘16.

Donors Total Energies (hartrees)
iodobenzene -7151.223106
2,6-difluoroiodobenzene -7349.745974
p-nitroiodobenzene -7355.777159
iodopentafluorobenzene -7647.501169
1-iodo-3,5-dinitrobenzene -7560.324533
Acceptors

3-nitropyridine -452.899217
3-fluoropyridine -347.608788
pyridine -248.346868
4-dimethylaminopyridine -382.353830
XB Donor/Acceptor Complex

iodobenzene/3-nitropyridine -7604.122323
iodobenzene/3-fluoropyridine -7498.831894
iodobenzene/pyridine -7399.569974
iodobenzene/4-dimethylaminopyridine -7533.576936
2,6-difluoroiodobenzene/3-nitropyridine -7802.645191
2,6-difluoroiodobenzene/3-fluoropyridine -7697.354762
2,6-difluoroiodobenzene/pyridine -7598.092842
2,6-difluoroiodobenzene/4-dimethylaminopyridine -7732.099804
p-nitroiodobenzene/3-nitropyridine -7808.676376
p-nitroiodobenzene/3-fluoropyridine -7703.385947
p-nitroiodobenzene/pyridine -7604.124027
p-nitroiodobenzene/4-dimethylaminopyridine -7738.130989
iodopentafluorobenzene/3-nitropyridine -8100.400386
iodopentafluorobenzene/3-fluoropyrindine -7995.109957
iodopentafluorobenzene/pyridine -7895.848037
iodopentafluorobenzene/4-dimethylpyridine -8029.854999
1-iodo-3,5-dinitrobenzene/3-nitropyridine -8013.223750
1-iodo-3,5-dinitrobenzene/3-fluoropyridine -7907.933321
1-iodo-3,5-dinitrobenzene/pyridine -7808.671401
1-iodo-3,5-dinitrobenzene/4-dimethylpyridine -7942.678363




Table S2: Calculated theoretical binding energies (AEuing) of all XB donor/acceptor complexes
(kcal mol?) at B3LYP-D3/6-311G** level of theory using Spartan '18.

XB Donors
XB Acceptors B DFIB p-NIB IPFB IDNB
3-NPy -4.95 -6.90 -5.76 -8.08 -6.93
3-FPy -5.16 -7.47 -6.55 -8.67 -7.94
PY -5.53 -8.08 -7.14 -9.93 -8.75
DMAP -6.36 -8.87 -8.40 -11.78 -10.85

Table S3: Calculated theoretical binding energies (AEwing) for the solvent model (DCM) of all the
XB donor/acceptor complexes (kcal mol?t) at B3LYP/6-311G** level of theory using Spartan '18

XB Donors
XB Acceptors IB DFIB p-NIB IPFB IDNB
3-NPy -1.95 -3.86 -2.47 -4.87 -3.34
3-FPy -1.99 -4.19 -2.84 -5.10 -3.81
PY -2.20 -4.64 -3.16 -5.76 -4.27
DMAP -2.78 -5.22 -3.89 -7.34 -5.38




Table S4. Calculated C-I bond lengths (A) for all XB donors and donor/acceptor complexes with interaction
distances (A) and bond angles (°) at B3LYP and B3LYP-D3/6-311G** level of theory using Spartan '16 and

'18.

C-l C-l C-l C-I'*N C-I'"N C-I'""N
)SB Donor and bond bond bond 1N CIN  CI=N Y hd  bond bond

onor/Acceptor | ho| th  lenath distance distance distance nal nal nal

Complex engt eng eng (A) (AP (A)e! aog e aog e aog e

AF A A OF O
B 2.138 | 2.140 | 2.143
IB/3-NPy 2.140 | 2.139 | 2.146 3.207 3.194 3.172 179.62 | 178.40 | 179.59
IB/3-FPy 2.141 | 2.141 | 2.149 3.164 3.111 3.137 179.63 | 178.28 | 179.90
IB/PY 2.142 | 2.143 | 2.149 3.139 3.068 3.125 179.84 | 177.90 | 179.90
IB/IDMAP 2.144 | 2.144 | 2.151 3.078 3.035 3.075 179.87 | 179.36 | 179.88
DFIB 2.108 | 2.112 | 2.110
DFIB/3-NPy 2.120 | 2.120 | 2.126 3.098 3.089 3.046 179.58 | 179.04 | 179.65
DFIB/3-FPy 2124 | 2.123 | 2.130 3.054 3.048 3.006 179.65 | 179.23 | 179.13
DFIB/PY 2126 | 2.128 | 2.135 3.017 2.962 2.937 179.87 | 178.51 | 179.89
DFIB/DMAP 2132 | 2135 | 2.146 2.946 2.896 2.842 179.79 | 178.86 | 179.88
p-NIB 2.126 | 2.130 | 2.129
p-NIB/3-NPy 2133 | 2132 | 2.136 3.128 3.080 3.098 179.47 | 178.21 | 179.53
p-NIB/3-FPy 2134 | 2132 | 2.138 3.086 3.043 3.069 179.80 | 178.60 | 179.81
p-NIB/PY 2.135 | 2.134 | 2.140 3.057 3.011 3.042 179.92 | 178.72 | 179.92
p-NIB/DMAP 2.137 | 2.139 | 2.143 2.995 2.951 2.982 179.85 | 179.51 | 179.98
IPFB 2.105 | 2.106 | 2.107
IPFB/3-NPy 2122 | 2123 | 2.128 3.021 2.980 2.955 179.50 | 178.19 | 179.57
IPFB/3-FPy 2.127 | 2.130 | 2.138 2.953 2.899 2.839 179.86 | 178.25 | 179.90
IPFB/PY 2.133 | 2.135 | 2.146 2.885 2.848 2.798 179.88 | 178.40 | 179.95
IPFB/DMAP 2.144 | 2.147 | 2.158 2.795 2.768 2.736 179.99 | 179.06 | 179.99
IDNB 2.123 | 2.127 | 2.125
IDNB/3-NPy 2.133 | 2.131 | 2.136 3.060 3.010 3.024 |179.22| 177.93 | 179.21
IDNB/3-FPy 2.135 | 2.130 | 2.139 3.015 3.000 2.987 179.84 | 178.66 | 179.86
IDNB/PY 2.139 | 2.133 | 2.140 2.962 2.952 2.920 |179.92 | 178.76 | 179.94
IDNB/DMAP 2.145 | 2.145 | 2.153 2.861 2.838 2.810 | 179.70| 179.27 | 179.99

& Spartan '16 calculations (B3LYP/6-311G**), [l Spartan '18 calculations (B3LYP-D3/6-311G**), and [©
Spartan '18 (B3LYP/6-311G** in DCM), respectively.




Table S5. Cartesian coordinates of the computed IPFB and IDNB/acceptor complexes at the
B3LYP/6-311G** level of theory in Q-Chem 5.3.2 for ALMO-EDA.
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IPFB/3-FPy Complex
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IPFB/PY Complex
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IPFB/DMAP Complex
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IDNB/3-NPy Complex
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IDNB/PY Complex
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IDNB/DMAP Complex
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Table S6: AG values (kcal mol?) of observed XB donor/acceptor complexes were derived from
the relative areas of the bound and unbound donors to determine relative concentration of
bound and unbound states. These free energy values assume equal Raman scattering intensity
for both bound and unbound states of the C-1 bond.

XB Donors
XB Acceptors 0.50 m DFIB 0.50 m IPFB 0.50 m IDNB
0.75 m 3-FPy -0.22
0.75m PY -0.51
0.75 m DMAP -0.41 -1.78 -2.34
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Figure S1. Raman spectra of unbound DFIB and 2:3, 1:1, and 2:1 molar ratios of DFIB/DMAP.
solutions.
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Figure S2. Graph representing the correlation between observed red shifted AC-I stretch (cm™)
and AEuing (kcal mol?). The purple line represents the fit for observed IPFB/acceptor complexes.
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Figure S3. Graph representing the correlation between AEying and XB donor strengths (Vs max,

kcal mol?).
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Figure S4. Graph representing the correlation between C-1-"N interaction distances (A) and
AEping (kcal mol?).
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