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1. LICHEM 1.1 Program Package
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Figure S1: A general flowchart describing the capabilities of LICHEM 1.1 program package for QM/MM
simulations.



2. Rate-limiting step in the N-tert-butyloxycarbonylation of aniline in [EMIm][BF4]
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Figure S2: Comparison for the minimum energy path for the aniline nucleophilic attack in each pre-
iteration with explicit polarization.
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Figure S3: Comparison for the minimum energy path for the aniline nucleophilic attack in each pre-
iteration without explicit polarization.
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Figure S4: Comparison for the total wall time used in QSM with restrictions (QSM-R), QSM without

restrictions (QSM-NoR) and NEB methods with explicit polarization.
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Figure S5: Comparison for the total wall time used in QSM with restrictions (QSM-R), QSM without
restrictions (QSM-NoR) and NEB methods without explicit polarization.

3. Example Input for QSM calculations in gas phase for di-Asp System:

QSM Calculations for 9 beads using Gaussian 16 program package' at wB97xD level of theory,
and TINKER program package? with AMOEBA? force field. Tolerance for the deviation of
the atomic positions in QM region is le-2 A, RMS force tolerance is 0.0025 Hartree/bohr, and
maximum force is 0.05 Hartree/bohr. Maximum number of optimization steps is chosen as 10
while maximum number of QSM iteration (QM region) is chosen as 25. Debugging is turned
on and all of the outputs are kept with the keywords debug and keep_files respectively.
Frequency is computed for transition state structure (ts_freq), and the active atoms are defined
by neb_active keyword.

Input file:

potential_type: gmmm
qm_type: g16
gm_method: wB97xD
gm_basis: GEN
gm_memory: 80 GB
gm_charge: 0



gm_spin: 1

mm_type: TINKER
electrostatics: AMOEBA
calculation_type: gsm
beads: 9

ngsm: 0

frozen_ends: yes
gm_opt_tolerance: le-2
gm_rms_force_tol: 0.025
gm_max_force_tol: 0.05
mm_opt_tolerance: le-1
max_opt_steps: 10
max_qgm_steps: 25
pbc: no

keep_files: yes

debug: yes

ts_freq: yes

neb_atoms: 6
141516394041
gm_atoms: 14
10111213141516 353637
38394041
pseudobond_atoms: 2
833

boundary_atoms: 10
67917183132344243
frozen_atoms: 24
01234519202122
2324 252627 2829304445
46 47 48 49
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