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Molecule

Method

Basis Set/Note

i
.
B

Semi-empirical

PM3
redo PM3 (Initial guess symmetric)
PM6
PM3MM
redo PM3MM (Initial guess symmetric)

Hartree-Fock

3-21G
6-31G
6-311G

DFT B3LYP

3-21G
6-31G
6-311G

DFT B3PW91

3-21G
6-31G
6-311G

W
H
&

Semi-empirical

PM3
PM6
PM3MM

Hartree-Fock

3-21G
6-31G
6-311G

DFT B3LYP

3-21G
6-31G
6-311G

DFT B3PW91

3-21G
6-31G
6-311G

R

Semi-empirical

PM3
PM6
PM3MM

Hartree-Fock

3-21G
6-31G
6-311G

DFT B3LYP

3-21G
6-31G
6-311G

DFT B3PW91

3-21G
6-31G
6-311G

Table 1: S-Fh4rFHITHE VAR 45
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Figure 5: 2K % IR [&]
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Figure 6: X FiE IR [
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BEEXTEL & (Figure 2. Figure 3) fREAR7E redo BN FHEMEEFET T, X
FMBENTOFTEARHETEH . BT Semi-empirical EFBIMEGEEER K, FATATLL
IEERIRER PM6 FFREELINED .

MEER, KNEIM, £FESES, Hartree-Fock R REBERSHIEEE, ™
BEERZM 3-21G. 6-31G. 6-311G &R, ™ B3LYP 2 Z2{&F B3PW91. DFT
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5 B

chk_file *.chk;
base_name="${chk_filel,.chk}"
fchk_file="${base_name}.fchk"
formchk "$chk_file" "$fchk_file"

oS
re

extract_thermal_energy_from_log(log_file):
with (log_file, 'r') as
content = .read ()
match = re.search(r'\\HF=([-+]17[0-9]*%\.?2[0-9]+) "', content)
match:
match.group (1)
None

main () :
data =

os.listdir('."'):
.endswith('.log'):

energy = extract_thermal_energy_from_log(
energy:

filename_without_extension = os.path.splitext( ) [0]
data.append([filename_without_extension, energy])

with ('output.csv', 'w') as outfile:
outfile.write("Filename ,Thermal Energy\n")
line data:
outfile.write(£f"{line [0]},{1line[1]1}\n")
("Current working directory:", os.getcwd())
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import pandas as pd
import seaborn as sns
import matplotlib.pyplot as plt

pd.read_csv('output.csv')

data['Compound'] = data['Filename'].str.extract(r'(\d+-\d+)"')

colors = {
'colorl': (51/255, 57/255, 91/255),
'color2': (93/255, 116/255, 162/255),
"color3': (196/255, 216/255, 242/255),
"color4': (242/255, 232/255, 227/255),
'color5': (142/255, 45/255, 48/255)

}

color_list = list(colors.values())

method_mapping = {
'1-1-1': 'Semi-empirical PM3',
'1-1-1-1': 'redo Semi-empirical PM3',
'1-1-2': 'Semi-empirical PM6',
'1-1-3': 'Semi-empirical PM3MM',
'1-1-3-1': 'redo Semi-empirical PM3MM',
'1-2-1"': 'Hartree-Fock 3-21G',
'1-2-2': 'Hartree-Fock 6-31G',
'1-2-3': 'Hartree-Fock 6-311G',
'1-3-1': 'DFT B3LYP 3-21G',
'1-3-2': 'DFT B3LYP 6-31G',
lil=8=g"g "D BELYY G=3ililE"
'1-4-1': 'DFT B3PW91 3-21G',
'1-4-2': 'DFT B3PW91 6-31G',
'1-4-3': 'DFT B3PW91 6-311G',
'2-1-1': 'Semi-empirical PM3',
'2-1-2': 'Semi-empirical PM6',
'2-1-3': 'Semi-empirical PM3MM',
'2-2-1"': 'Hartree-Fock 3-21G',
'2-2-2': 'Hartree-Fock 6-31G',
'2-2-3': 'Hartree-Fock 6-311G',
'2-3-1': 'DFT B3LYP 3-21G',
'2-3-2': 'DFT B3LYP 6-31G',
19=8=8"¢g "D BELYY G=3ililE"
'2-4-1': 'DFT B3PW91 3-21G',
'2-4-2': 'DFT B3PW91 6-31G',
'2-4-3': 'DFT B3PW91 6-311G',
'3-1-1': 'Semi-empirical PM3',
'3-1-2': 'Semi-empirical PM6',
'3-1-3': 'Semi-empirical PM3MM',
'3-2-1"': 'Hartree-Fock 3-21G',
'3-2-2': 'Hartree-Fock 6-31G',
'3-2-3': 'Hartree-Fock 6-311G',
'3-3-1': 'DFT B3LYP 3-21G',
'3-3-2': 'DFT B3LYP 6-31G',
U323 S RNND ETRNB S YRR 6 SN Gt
'3-4-1': 'DFT B3PW91 3-21G'
'3-4-2': 'DFT B3PW91 6-31G'




'3-4-3': 'DFT B3PW91 6-311G'

data['Method Name'] = datal['Filename'].map(method_mapping)

compound_name_mapping = {
"X ¥ EL": "Benzoic Acid",
"X ¥ E2": "Benzaldehyde",
"R FYHE": "Benzyl Alcohol"

compound_names =
compound_ids = ['

[n%’q’]]{ﬁ,’;\u, "Z”i‘?ﬁ?{‘”, ||3§‘?ﬁ%§n]
1-1', '2-1', '3-1']

for compound_name, compound_id in zip(compound_names, compound_ids):

subset = data[data['Compound'].str.startswith(compound_id.split('-"') [0])
& ~data['Filename'].str.endswith(('1-1', '1-1-1', '1-2', '1-3', '
1-1-3-1'))]

plt.figure(figsize=(12, 6))

sns.scatterplot (x='Method Name', y='Thermal Energy', data=subset, hue='
Method Name', palette=color_list, s=100, legend=None)

plt.title(f"{compound_name_mapping[compound_name]} - Non-PM Methods")

plt.ylabel ("Thermal Energy")

plt.xlabel ("Method")

plt.xticks(rotation=45)

for _, row in subset.iterrows():

plt.text (row['Method Name'], row['Thermal Energy'], round(row['

Thermal Energy'l, 5), fontsize=8, ha='center', va='bottom')
plt.tight_layout ()

plt.show ()

compound_name, compound_id in zip(compound_names, compound_ids):

subset = datal[data['Filename'].str.startswith(compound_id) & datal'
Filename'].str.endswith(('1', '1-1', '2', '3', '3-1'))]

plt.figure(figsize=(12, 6))

sns.scatterplot (x='Method Name', y='Thermal Energy', data=subset, hue='
Method Name', palette=color_list, s=100, legend=None)

plt.title(f"{compound_name_mapping[compound_namel]} - PM Series")

plt.ylabel ("Thermal Energy")

plt.xlabel ("Method")

plt.xticks(rotation=45)

for _, row in subset.iterrows():

plt.text (row['Method Name'], row['Thermal Energy'], round(row['

Thermal Energy'l, 5), fontsize=8, ha='center', va='bottom')
plt.tight_layout ()

plt.show ()

compound_name, compound_id in zip(compound_names, compound_ids):

subset = data[data['Compound'].str.startswith(compound_id.split('-"')[0])]

plt.figure(figsize=(12, 6))

sns.scatterplot (x='Method Name', y='Thermal Energy', data=subset, hue='
Method Name', palette=color_list, s=100, legend=None)

plt.title(f"{compound_name_mapping[compound_name]} - All Methods")

plt.ylabel ("Thermal Energy")

plt.xlabel ("Method")

plt.xticks (rotation=45)

for _, row in subset.iterrows():




plt.text (row['Method Name'], row['Thermal Energy'], (rowl['
Thermal Energy'l, 5), fontsize=8, ha='center', va='bottom')

plt.tight_layout ()
plt.show ()
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