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Table S1. List of 34 molecules of PDS(10-14) that are eliminated by isodesmic reactions.
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Table S2. Comparison of G4AMP2 and experimental enthalpies of formation of the PDS(10-14).
The values shown in the table are in kcal/mol.

S. No?rr?c?r?—r Chemical Name AH? (298K) Experiment - G4MP?2 -
No. | hydrogen | Formula Experiment | G4AMP2 G4AMP2 FCHL-A
atom
1 10 CioHzz #sté;‘y dronaphthalene 6.21 4.03 2.18 0.17
2 10 CioH1s 1,2,3,4-Tetramethylbenzene -8.99 -10.4 1.41 0.41
3 10 CioH14 1,2,3,5-Tetramethylbenzene -10.61 -12.08 1.47 0.25
4 10 CioH1s 1,2,4,6-Tetramethylbenzene -11.26 -12.79 1.53 0.47
5 10 CwHis | Butylbenzene -3.13 -4.89 1.76 -0.01
6 10 CioHua Isobutylbenzene -5.14 -6.52 1.38 0.34
7 10 CioHua Sec-Butylbenzene -4.16 -6.67 2.51 0.10
8 10 CioH14 Tert-Butylbenzene -5.4 -7.65 2.25 0.07
9 10 CioH1s6 Adamantane -32.17 -34.21 2.04 -0.32
10 10 CioH1s6 Camphene -6.84 -1.25 0.41 0.23
11 10 CioH1s6 Limonene -0.62 -0.91 0.29 0.02
12 10 CioHae Perhydrotriquinacene -24.45 -24.16 -0.29 0.09
13 10 CioH1s6 a-Phellandrene -2.22 -1.99 -0.23 -0.09
14 10 CioH1s6 a-Pinene 6.76 4.99 1.78 0.16
15 10 CioHsse a-Terpinene -4.92 -5.08 0.16 -0.15
16 10 CioH1s6 B-Pinene 9.25 7.43 1.82 0.20
17 10 CioH1s Bicyclo[5.3.0]decane -31.26 -29.87 -1.39 -0.05
18 | 10 CuoHis El'syilz[ﬂgmg‘gne 1668 | -18.00 132 0.11
19 10 CioH1s Cis-Decalin -40.44 -41.86 1.42 0.27
20 10 CioHis glf;(flg[ﬂg]ﬂg;;%' -17.23 -15.03 2.2 -0.01
21 10 CioHis Trans-Decalin -43.52 -44.56 1.04 -0.01
22 10 CioH20 1-Decene -29.49 -29.56 0.07 0.43
23 10 CioH20 Butylcyclohexane -50.98 -51.71 0.73 -0.09
24 10 CioH20 Cyclodecane -36.88 -36.71 -0.17 0.87
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4MP2 FCHL-A
atom
25 10 CioH2 2-Methylnonane -62.12 -59.34 -2.78 0.26
26 10 CioH22 5-Methylnonane -61.81 -59.72 -2.09 0.35
27 10 CioH2 Decane -59.63 -58.14 -1.49 0.26
28 10 CioHs Azulene 69.1 67.91 1.19 -1.94
29 10 CioHs Naphthalene 35.92 32.76 3.17 -0.54
30 10 C4HgN4O2 | 1,4-Dinitrosopiperazine 46.44 47.22 -0.78 0.97
31 10 CsH1005 1,3,5,7,9-Pentaoxecane -186.38 -186.13 -0.24 -0.10
32 10 CsHaNO, ?u:\;'rfgzrﬁoxal dehyde -35.23 -34.98 0.25 -0.55
33 10 CeH1004 | Hexanedioic acid -206.74 -204.94 -1.8 0.24
34 | 10 CoHioNs %é?’s’?flf%zzggzgicyc'o' 4754 46.85 0.68 1.11
35 10 CeéHsN202 | 2-Nitroaniline 15.25 13.33 1.92 0.53
36 10 CeéHsN202 | 3-Nitroaniline 13.96 14.76 -0.8 -0.14
37 10 CeéHsN202 | 4-Nitroaniline 14.05 13.6 0.46 0.03
38 10 Ce¢HoNO3 | N,N-Diacetylacetamide -131.48 -130.67 -0.8 0.82
39 10 C7F3Hs (Trifluoromethyl)benzene -143.19 -143.81 0.62 -0.04
40 10 C7FHsO. | 4-Fluorobenzoic acid -118.19 -117.82 -0.37 0.09
41 10 CrH100s fé‘}é.lfflzﬁi]%)ég:feyc'o' 11931 | -12151 2.2 -0.08
42 10 C7H1603 | Triethoxymethane -151.84 -150.83 -1.01 -0.04
43 10 C7H6O3 2-Hydroxybenzoic acid -118.26 -118.36 0.1 0.49
44 10 C7/H/NO, | 1-Methyl-4-nitrobenzene 7.41 5.46 1.95 0.06
45 10 C7/H7/NO2 | 2-Aminobenzoic acid -70.75 -73.2 2.45 0.23
46 10 C7H/NO, | 4-Aminobenzoic acid -70.91 -71.44 0.53 -0.04
47 10 C7H7;NO, | Nitromethylbenzene 7.34 7.02 0.32 0.73
48 10 CgH1002 1,2-Dimethoxybenzene -53.37 -50.77 -2.6 -0.20
29| 10 CsHuO: gfgtﬁyﬁ)‘;geg‘ﬁ'ggg'rd 1- 1016 | -102.17 0.56 0.47
50 |10 CaHu0, | (E)-2-Butenoic acid butyl -99.4 -98.65 0.75 0.37

ester
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4MP2 FCHL-A
atom
51 10 CsH10, g;eer”te”‘)ic acid isopropyl 10261 | -100.63 -1.98 0.59
52 10 CeH10, g;feer”te”"ic acid propyl -98.71 -98.35 -0.36 0.34
53 10 CsH10, ifeer”te”‘)ic acid isopropyl -101.6 -101.31 0.3 0.30
54 | 10 Cote0, | Srentenoic acid propyl 196,61 97.08 0.47 0.10
55 | 10 CoH0, | &Pentenolc acid isopropy! 99,71 199.72 0 0.32
56 10 CeHu0> ;feer”te”c’ic acid propy! 95.1 -95.51 0.41 0.12
57 10 CsHisO2 | 2-Ethylhexanoic acid 13372 | -134.46 0.74 0.12
58 10 CsH1602 i‘;ﬁg‘l’; Oarf;f els'ter -130.33 | -129.64 -0.69 0.04
59 10 CsH1602 | Heptanoic acid methyl ester -123.3 -122.86 -0.44 0.02
60 10 CsHsO2 | Octanoic acid 13248 | -132.79 0.31 0.12
61 10 CeHis0> Esetgtra”f’ic acid isopropy! 13023 | -129.47 -0.76 0.21
62 10 CsHNO | Octanamide -86.69 -85.53 -1.15 -0.01
63 10 CsHisN2 | Di-N-butyldiazene 2.2 3.12 -0.92 -0.29
64 10 CsHisN2 | Di-tert-butyldiazene -8.63 -9.74 1.11 -0.04
65 10 CsHis0, | Tert-Butylperoxide -83.44 -81.02 -2.42 -1.49
66 10 CsHsN> 1,2-Benzenedicarbonitrile 87.83 85.99 1.84 -0.49
67 10 CsHsN> 1,3-Benzenedicarbonitrile 86.66 84.58 2.09 -0.53
68 10 CsHaN; 1,4-Benzenedicarbonitrile 85.35 84.33 1.02 -0.66
69 10 CsHsNO | a-Oxobenzeneacetonitrile 28.08 26.55 1.54 -0.14
70 10 CsHsO2 Acetic acid phenyl ester -66.85 -66.65 -0.2 -0.07
71 10 CoH100 1-Phenyl-1-propanone -24.07 -26.21 2.14 -0.02
72| 10 CoHe | S Octanydro-2ri-inden-2- 50,66 50,67 0.02 0.02
73 10 CoH10 g_rggz'OCtahydro'ZH'i”de”' -59.56 -60.1 0.54 -0.19
74 | 10 CoH1:0 sfﬁt“a{ﬁézztramethy":'}' 82,65 8331 0.66 0.0
75 10 CoHisO | 2,6,Dimethyl-4-heptanone -85.47 -85.71 0.24 0.16
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4MP2 FCHL-A
atom
76 10 CyH10 2-Nonanone -81.43 -82 0.57 -0.02
77 10 CoH1s0 5-Nonanone -82.43 -82.5 0.07 0.01
78 10 CoH20 1-Nonanol -89.94 -90.88 0.94 0.08
79 10 CoHuN | N:N-Dipropyl-1- -38.48 -37.92 -0.56 0.16
propylamine
80 10 CHN30s Trinitromethane -0.05 2.07 -2.11 -3.26
81 11 C10H120 1-Phenyl-1-butanone -30.64 -31.17 0.53 -0.09
82 11 C10H160 Camphor -63.93 -65.12 1.19 -0.48
83 11 C1oH190 Decanenitrile -21.87 -22.88 1.01 -0.01
84 11 C1oH20 ﬁ’2’5’5'Te”amethy"3' -94.14 -94.11 -0.04 -0.19
gxanone
85 11 C1oH2,0 1-Decanol -94.74 -96.11 1.37 0.02
86 11 C10HsO 1-Naphthol -7.15 -7.83 0.69 -0.64
87 11 C10HsO 2-Naphthol -7.17 -8.42 1.25 -0.68
88 11 CuHio 1-Methylnaphthalene 27.94 24.81 3.13 -0.71
89 11 CiuiHia 1,1-Dimethylindane -0.38 -3.46 3.07 0.01
90 11 CuHus 4,6-Dimethylindane -1.39 -3.06 1.68 0.43
91 11 CiuiHu4 4,7-Dimethylindane -1.77 -3.76 1.99 0.56
92 11 CuHag Pentamethylbenzene -16.06 -16.86 0.8 0.32
93 11 CuHzo Bicyclo[3.3.3]undecane -21.27 -19.84 -1.44 0.97
94 11 CuHaz, Cycloundecane -42.88 -41.56 -1.32 0.46
2,2,4,45-
95 11 CuiHa2a Pentamethylhexane -67.16 -65.7 -1.46 0.34
96 11 CuH2 2,2,5,5-Tetramethylheptane -72.28 -73.65 1.37 0.43
97 11 CiaHa2a 3,3,5,5-Tetramethylheptane -66.13 -66.12 -0.02 0.77
98 11 CuiHaa Undecane -64.75 -64.39 -0.35 0.09
99 11 CiFsHs0, | Pentafluoropropanoic acid 34137 | -340.78 -0.59 275
methyl ester
100 11 CeFsH Pentafluorobenzene -192.76 -191.57 -1.19 0.14
101 11 CoFH, | LFluoro-3-trifluoromethyl 189.34 | -189.33 001 0.00

benzene
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4MP2 FCHL-A
atom
102 11 C7H1604 3,5,7,9-Tetraoxaundecane -177.1 -173.39 -3.71 0.24
103 11 CsHisNO. | N,N-Diacetylbutylamine -113.41 -113.08 -0.33 0.20
104 11 CsH403 1,3-Isobenzofurandione -88.77 -90.52 1.76 -0.26
Pyridinium
105 11 CsHsNs dicyanomethylide 125.1 121.68 3.41 -0.44
106 11 CgHsO3 2-Methoxybenzoic acid -103.68 -103.1 -0.58 0.07
107 11 CgHsO3 3-Methoxybenzoic acid -106.62 -107.37 0.75 -0.01
108 11 CsHgOs 4-Methoxybenzoic acid -108.01 -108.66 0.66 0.09
109 11 CoH100, | 2-Ethylbenzoic acid -81.41 -82.7 1.3 -0.09
10| 1 CoHy0, | S4-Dihydro-2H-1,5- 4434 47.86 352 0.11
benzodioxepin
111 11 CgH1002 | 3-Ethylbenzoic acid -82.86 -84.71 1.84 -0.02
112 11 CoH100, | 4-Ethylbenzoic acid -86.81 -84.87 -1.94 0.02
13| 1 CoHic0: gﬁg:'c acid-3-methylpheny| 749 73.89 1.0 0,01
114 11 CoHi1602 | 2-Pentenoic acid butyl ester -105.09 -103.37 -1.72 0.36
115 11 CoH1602 | 3-Pentenoic acid butyl ester -103.49 -102.1 -1.39 0.13
4-Pentenoic acid 2
116 11 CoH1602 methylpropyl ester -104.37 -102.77 -1.61 0.19
117 11 CoH160. | 4-Pentenoic acid butyl ester -102.08 -100.53 -1.55 0.15
118 11 CoH1802 | Nonanoic acid -137.98 -137.91 -0.07 0.12
119 11 CoH150, | Octanoic acid methyl ester -127.58 -127.98 0.4 0.01
Pentanoic acid 1-
120 11 CoH150; methylpropyl ester -137 -134.79 -2.21 0.04
121 11 CoH200, | Dibutoxymethane -119.81 -119.25 -0.57 0.05
122 11 CgH/NO | 8-Quinolinol 55 7 -15 -0.38
123 11 CoH7NO | B-Oxobenzenepropanenitrile 16.78 16.64 0.14 -0.09
124 12 C1oH200, | Decanoic acid -142.18 -143.03 0.85 0.12
125 12 C10H2002 | Nonanoic acid methyl ester -132.39 -133.11 0.72 0.01
126 | 12 CuHuo | 3Methyl-1-phenyl-1- 3841 | -38.18 0.23 115

butanone
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4MP2 FCHL-A
atom
127 12 CuHaN | 1-Cyclohexylpiperidine -27.1 -29.64 2.53 0.47
128 | 12 C11H20 ﬁé%gr?(;g”amethy"“' 10067 | -99.77 0.9 0.12
129 12 Cu1H220 | 6-Undecanone -92.59 -92.77 0.18 -0.01
130 12 C11H240 1-Methoxydecane -91.09 -92.23 1.15 0.01
131 12 CioH1o Acenaphthene 37.28 34.22 3.07 -0.27
132 12 Ci2H1o Biphenyl 43.36 40.86 25 -0.30
133 12 CioH1o 1,8-Dimethylnaphthalene 25.98 23 2.98 -0.87
134 12 CioH1o 2,3-Dimethylnaphthalene 18.19 16.45 1.74 -0.62
135 12 CioH1o 2,7-Dimethylnaphthalene 19 16.43 2.57 -0.59
136 12 Ci2Hse Cyclohexylbenzene -3.99 -6.31 2.32 -0.05
137 12 CizHis (C'i,fk'i}oéesc:m ene 24.21 236 0.62 0.12
138 12 CizHis ggfg&ﬁfég{riene 23.21 22.88 0.32 -0.17
139 12 Ci2Hig Hexamethylbenzene -20.75 -20.02 -0.72 -0.68
140 12 CioH2 Bicyclohexyl -51.55 -51.98 0.43 -0.03
141 12 CioH2a 1-Dodecene -39.53 -41.21 1.68 0.06
142 12 Ci2Ha24 Cyclododecane -55.02 -54.17 -0.85 0.94
143 12 CioHos 3,3,6,6-Tetramethyloctane -76.05 -76.42 0.36 0.32
144 12 C12H26 Dodecane -69.24 -68.89 -0.35 0.12
145 12 Ci2Hs Acenaphthylene 62.07 58.75 3.32 -0.78
146 12 CioHs Biphenylene 99.88 96.32 3.56 -0.35
147 12 CsHsN4Os | 1,4-Dinitropiperazine 13.93 16.36 -2.43 4.03
148 12 CeFsHO Pentafluorophenol -228.68 -227.32 -1.36 0.40
149 12 CeFs Hexafluorobenzene -228.35 -227.23 -1.12 0.42
150 12 CeHaN2O4 | 1,3-Dinitrobenzene 12.86 121 0.76 0.04
151 | 12 CFsHs fﬁg’{ﬁjszeer‘;zf'uoro'l' 20146 | -200.81 0.65 0.01
152 | 12 CoHi004 gyA(f:II(:))tl)ittZ%ny dione 11436 | -111.25 311 115
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4MP2 FCHL-A
atom
153 12 CgH1404 | Octanedioic acid -213.89 -215.27 1.38 0.23
154 12 CoH1:NO. | 1-Phenylalanine -714.78 -75.03 0.25 0.63
155 13 Ci0H11NO; | N,N-Diacetylaniline -65.18 -65.89 0.71 0.45
156 13 C11H140, | 2-tert-Butylbenzoic acid -89.89 -90.26 0.37 -0.64
157 13 C11H140, | 3,5-Diethylbenzoic acid -97.47 -97.92 0.46 0.82
158 13 C11H140, | 3-tert-Butylbenzoic acid -95.79 -98.07 2.28 0.04
159 13 C1H140; | 4-tert Butylbenzoic acid -95.24 -98.14 2.9 0.13
160 13 C11H2,02 | Decanoic acid methyl ester -137.14 -138.23 1.09 0.01
161 13 C11H220. | Undecanoic acid -146.89 -148.15 1.26 0.12
162 | 13 Ci1Hs0; ;&E\éaphtha'e”ecarboxy"c -53.32 -54.56 1.2 057
163 | 13 CuHs0, | ZTapnthalenecarboxylic 5557 | -57.34 178 0.48
164 13 C12H100 | Diphenylether 12.43 10.58 1.85 -0.35
165 13 C12H240 | 2-Dodecanone -96.63 -97.34 0.71 0.00
166 13 C12H20 | 1-Dodecanol -104.35 -106.33 1.98 0.05
167 13 CioHgN 9H-Carbazole 50.1 46.82 3.28 -0.40
168 13 CisHiz | 4-Methylbiphenyl 33.03 31.77 1.26 -0.15
169 | 13 CuaHis tzefra?r:%‘iflolhllﬁdin . -16.85 -19.45 26 0.33
170 13 CisHis tzef’raa:g%d;loltllﬁdzne -14.94 -18.26 3.32 0.33
171 13 CisHzs Cyclotridecane -58.89 -59.34 0.45 1.88
172 13 CisHazs Heptylcyclohexane -69.12 -67.12 -2 -0.12
173 | 13 CushHzs glgtgmgg:;’r']e?"r’ 7201 7137 0.64 0.82
174 13 CisHzs 4,4,6,6-Tetramethylnonane -74.86 -77.25 2.4 0.87
175 | 13 CeFsHsO Etihséf'3'3'”if'“°r°pr°py') 38344 | -384.84 1.41 0.41
176 | 13 | CiFaHuN; r’:'ér';'t;:']ggi;‘?gsf'“Oro‘l’l' 5533 | -56.84 152 0.05
177 13 C7HsN2O4 | Dinitromethyl benzene 8.29 11.35 -3.05 -0.69
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Number

AH? (298K)

S. of non- Chemical Name Experiment - G4AMP?2 -
No. | hydrogen | Formula Experiment | G4MP2 G4AMP2 FCHL-A
atom
178 | 13 CsH105 ?r’i?j’géghtlpe”taoxa' 21652 | -212.79 373 0.05
179 14 Ci2H10N2 | Cis-Azobenzene 109.49 105.8 3.69 -0.81
180 14 Ci2H10N2 | Trans-Azobenzene 96.58 94.46 2.13 -1.21
181 14 C12H240. | Dodecanoic acid -153.44 -153.25 -0.19 0.14
182 | 14 CioH20; ;’S?gfca”"ic acid methy| 114192 | -143.35 1.43 0.01
183 14 Ci2HgN2 | Benzo-c-cinnoline 94.81 91.5 331 -1.10
184 14 CuH1o Anthracene 55.19 50.34 4.84 -1.91
185 14 CuH1o Phenanthrene 49.59 44.88 4.71 -1.14
186 14 CuHy 9,10-Dihydroanthracene 38.17 35.04 3.13 -0.16
187 14 CuHa2 Cis-Stilbene 60.3 57.14 3.16 -0.11
188 14 CuHao Trans-Stilbene 56.43 54.34 2.09 -0.61
189 14 CiuaH1a 1,2-Diphenylethane 34.15 30.24 3.92 -0.10
190 | 14 CisHis ﬁféﬁ{ﬁiﬂ?methy' 19.5 15.96 3.54 -1.64
191 | 14 CuHy | 12:3:4567,:8-Octahydro- -8.89 -10.32 1.43 -0.25

anthracene
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Table S3. Signed deviations of B3LYP, and ®B97X-D from experimental enthalpies of formation
of the PDS(10-14). The values shown in the table are in kcal/mol.

Number
S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula - B3LYP - oB97X-D
atom

. 10 CioHi2 '1I',ezt1r3;1’:3-/dronaphthalene 177 -1.07
2 10 CioHu4 '1I',ezt1r3;1’r£rl1-ethylbenzene 0-1 2.9
3 10 CioHu4 #,(i}i’r?\;:thylbenzene 0-95 "2.74
4 10 CaoH1e '1|"ezt,ri’r?1-ethylbenzene 1.27 249
5 10 CioH14 Butylbenzene 1.24 -1.88
6 10 CioH14 Isobutylbenzene -1.38 -2.59
7 10 CioH14 Sec-Butylbenzene -0.27 -1.85
8 10 CioH14 Tert-Butylbenzene -2.87 -3.48
9 10 CioHzs Adamantane -10.05 -2.54
10 10 CioH1s Camphene -11.25 -6.27
11 10 CioH1s6 Limonene -4.93 -5.31
12 10 C1oH1s6 Perhydrotriquinacene -10.46 -2.85
13 10 CioH1se a-Phellandrene -5.7 -6.33
14 10 CioH1s6 a-Pinene -7.93 -4.24
15 10 CioH1s a-Terpinene -3.34 -5.22
16 10 CioH1s6 B-Pinene -8.66 -3.84
17 10 CioH1s Bicyclo[5.3.0]decane -7.84 -3.6
8 30 [Cots | i obeptine
19 10 CioH1s Cis-Decalin -5.59 -1.34
20| 10 | CyoHis glf;slg[ﬂ (I]L'g‘p‘igr‘ﬁé' 7.91 5.44
21 10 CioH1s Trans-Decalin -5.21 -1.95
22 10 C1oH20 1-Decene 0.61 -3.63
23 10 C1oH20 Butylcyclohexane -0.46 -2.18
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Number

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom
24 10 C1oH20 Cyclodecane -3.16 -1.27
25 10 CioH22 2-Methylnonane -0.48 -5.89
26 10 CioH22 5-Methylnonane -1.57 -4.99
27 10 CioH22 Decane 1.89 -3.95
28 10 CioHs Azulene 0.01 -5.08
29 10 CioHs Naphthalene -0.02 -1.46
30 10 C4HgN4O2 | 1,4-Dinitrosopiperazine 15.49 9.21
31 10 CsH100s 1,3,5,7,9-Pentaoxecane 5.32 4.17
32| 10 | CsHNOs ?urNalr;[(r:c;rﬁoxal dehyde 8.79 6.63
33 10 CeH1004 Hexanedioic acid -3.02 2.88
34 10 CsH12Ns %é‘_q’é?i?g%tggizﬁtericyCIO_ 0.47 2.55
35 10 CsHeN202 | 2-Nitroaniline 12.01 8.41
36 10 CsHeN202 | 3-Nitroaniline 7.31 4.43
37 10 CeHeN202 | 4-Nitroaniline 9.98 7.07
38 10 CeH9NO3z | N,N-Diacetylacetamide 5.85 5.25
39 10 C7FsHs (Trifluoromethyl)benzene 9.04 2.53
40 10 C7FHsO2 | 4-Fluorobenzoic acid 3.04 3.33
41| 10 | CHuOs fé%é?filzi]%xefg;gyC'o- 4.53 168
42 10 C7H1603 Triethoxymethane 6.09 -1.09
43 10 C7HesO3 2-Hydroxybenzoic acid 0.33 2.92
44 10 C7H/NO2 | 1-Methyl-4-nitrobenzene 8.26 4.34
45 10 C7H/NO2 | 2-Aminobenzoic acid 4.56 6.22
46 10 C7H7NO2 | 4-Aminobenzoic acid 2.36 4.62
47 10 C7H7NO2 | Nitromethylbenzene 3.41 2.06
48 10 CsH1002 1,2-Dimethoxybenzene 1.47 -1.85
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Number

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom

(E)-2-Butenoic acid 1-

49 10 CsH1402 methylpropyl ester 5.32 0.61

50 10 CsH1Os (E)-2-Butenoic acid butyl 511 0.19
ester

51 10 CsH1Os 2-Pentenoic acid isopropyl 327 511
ester

52| 10 | CeHuO, | 2Fentenoicacid propyl 5.51 0.1
ester

53 10 CsHwO, 3-Pentenoic acid isopropyl 3.34 061
ester

54 10 CeHwOs 3-Pentenoic acid propyl 4.98 0.66
ester

55 10 CeHwOs 4-Pentenoic acid isopropyl 5 5 0.7
ester

56 10 CsH1402 4-Pentenoic acid propyl 3.52 0.2
ester

57 10 CsH1602 2-Ethylhexanoic acid 0.41 0.54
Butanoic acid 1-

58 10 CsH1602 methylpropyl ester 4.08 -0.27

59 10 CsH1s02 Heptanoic acid methyl 457 0.53
ester

60 10 CsH1602 Octanoic acid 2.03 1.19

61 10 CsH1s0, Pentanoic acid isopropyl a1 025
ester

62 10 CgH17NO | Octanamide 3.83 1.48

63 10 CsH1sN> Di-N-butyldiazene 6.73 -2.11

64 10 CgHisN> Di-tert-butyldiazene 2.48 -3.93

65 10 CgH1802 Tert-Butylperoxide 0.31 -7.55

66 10 CgHaN> 1,2-Benzenedicarbonitrile 0.72 -3.33

67 10 CgHaN2 1,3-Benzenedicarbonitrile 1.04 -2.79

68 10 CgHaN2 1,4-Benzenedicarbonitrile 0.11 -3.85

69 10 CgHsNO a-Oxobenzeneacetonitrile 1.13 -0.996

70 10 CgHsO2 Acetic acid phenyl ester 1.39 0.998

71 10 CoH100 1-Phenyl-1-propanone 2.47 0.75
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Number

Pentamethylhexane

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom
79 10 CoH1O glr:Octahydro-ZH-lnden-z- 6.13 0.44
73] 10 |CoHuo | rENSOCtNydrO-2H- 4.98 0.74
74| 10 | CoHwO s’ezr{é{r‘]‘ézztramethy"?" 422 355
75 10 CoH180 2,6,Dimethyl-4-heptanone 1.64 -1.61
76 10 CoH150 2-Nonanone 4.3 0.004
77 10 CoH150 5-Nonanone 4.23 -0.52
78 10 CoH200 1-Nonanol 2.16 -1.13
79 10 CoH2iN g'r’xﬁaim?n%yl'l' 5.28 -2.16
80 10 CHN3Os | Trinitromethane 13.73 8.14
81 11 C10H120 1-Phenyl-1-butanone 0.85 -1.09
82 11 C10H160 Camphor -11.72 -3.05
83 11 C10H190 Decanenitrile 2.75 -2.59
84| 11 |CuHxo | p2>OTetremenyls 4.25 4.57
85 11 C10H220 1-Decanol 2.09 -1.16
86 11 C10HsO 1-Naphthol -3.73 -2.54
87 11 C10HsO 2-Naphthol -2.66 -1.66
88 11 CuHio 1-Methylnaphthalene -0.74 -2.17
89 11 CuHua 1,1-Dimethylindane -4.05 -1.9
90 11 CuHua 4,6-Dimethylindane -0.95 -1.7
91 11 CuHua 4,7-Dimethylindane -1.2 -1.33
92 11 CuHas Pentamethylbenzene -1.17 -4.26
93 11 CuHao Bicyclo[3.3.3]Jundecane -8.82 -3.19
94 11 CuHa2 Cycloundecane -5.56 -2.997
95 11 CuH2s 2:2,4,4,5 -6.25 -6.79
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Number

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom
2,2,5,5-
96 11 CuHaa Tetramethylheptane -4.81 -5.13
3,3,5,5-
97 11 CuHas Tetramethylheptane -6.82 -6.41
98 11 CuH24 Undecane 3.65 -3.32
99 11 CaFsHs0, Pentafluoropropanoic acid 19.44 827
methyl ester
100 11 CeFsH Pentafluorobenzene 20.56 11.47
101 11 CoFaHa 1-Fluoro-3-trifluoromethyl 12.79 4.93
benzene
102 11 C7H1604 3,5,7,9-Tetraoxaundecane 4.72 -2
103 11 CgH1sNO2 | N,N-Diacetylbutylamine 6.51 3.76
104 11 CgH403 1,3-Isobenzofurandione 2.47 5.41
Pyridinium
105 11 CgHsN3 dicyanomethylide 10.41 2.35
106 11 CsHsO3 2-Methoxybenzoic acid 0.84 1.38
107 11 CgHgOs 3-Methoxybenzoic acid 1.94 2.84
108 11 CgHgOs 4-Methoxybenzoic acid 2.25 3.15
109 11 CoH1002 2-Ethylbenzoic acid -0.59 0.41
110| 11 | CeHypo, | >4-Dihydro-2H-15- 4.07 4.08
benzodioxepin
111 11 CoH1002 3-Ethylbenzoic acid 0.44 1.43
112 11 CoH1002 4-Ethylbenzoic acid -3.19 -2.21
Acetic acid-3-
113 11 CoH1002 methylphenyl ester 1.26 -0.2
114 11 CoH1cOs 2-Pentenoic acid butyl 4.09 151
ester
115 11 CoH1cOs 3-Pentenoic acid butyl 3.06 145
ester
4-Pentenoic acid 2
116 11 CoH1602 methylpropyl ester -0.54 -3.12
117 11 CoH150; 4-Pentenoic acid butyl 15 5
ester
118 11 CoH1502 Nonanoic acid 1.55 0.57
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Number

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom
119 11 CoH1802 Octanoic acid methyl ester 5.26 1.13
120| 11 | CoHisOp fneer:;i,r}g'r‘gsg'ldeslte r 2.45 2.04
121 11 CoH2002 Dibutoxymethane 6.05 -1.37
122 11 CoH7NO 8-Quinolinol -1.12 -1.86
123 1 CoH7NO E)-xobenzenepropanenitrile 173 2.2
124 12 C10H2002 | Decanoic acid 2.36 1.24
125 12 C10H2002 eNS?:aniC acid methyl 5.48 1.21
126 12 C11H140 g::gﬁtgmrﬁ-l-phenyl-l- -1.44 2.8
127 12 CuH21N 1-Cyclohexylpiperidine -1.31 0.66
128 12 CuiH20 ﬁ,ezéggc-;gtramethyIA- -6.75 -5.68
129 12 CuH220 6-Undecanone 4.14 -0.89
130 12 C11H220 1-Methoxydecane 6.31 -1.02
131 12 C12H10 Acenaphthene -2.57 -1.45
132 12 Ci2H10 Biphenyl -3.04 -2.28
133 12 Ci2H12 1,8-Dimethylnaphthalene -1.92 -3.31
134 12 Ci2H12 2,3-Dimethylnaphthalene -1.82 -3.82
135 12 Ci2H12 2,7-Dimethylnaphthalene -0.3 -2.93
136 12 Ci2H1s Cyclohexylbenzene -4.23 -1.93
137| 12 | CioHis ggﬁééfc’g{riene 7.49 5.28
138 12 CizHas g:E);(I:EI’OZd)(-)éfc’:t-riene 6.97 -
139 12 CioH1s Hexamethylbenzene -4.55 -6.93
140 12 CroH22 Bicyclohexyl -7.13 -3.09
141 12 Ci2H24 1-Dodecene 3.46 -2.96
142 12 Ci2H24 Cyclododecane -5.38 -2.6
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Number

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom
143 12 C12H26 3,3,6,6-Tetramethyloctane -6.24 -6.5
144 12 Ci2H26 Dodecane 2.41 -3.31
145 12 Ci2Hs Acenaphthylene -4.27 -3.92
146 12 Ci2Hs Biphenylene -1.17 -0.92
147 12 C4HgN4O4 | 1,4-Dinitropiperazine 18.51 13.75
148 12 CeFsHO Pentafluorophenol 19.89 12.87
149 12 CeFs Hexafluorobenzene 25.07 14.44
150 12 CeHaN204 | 1,3-Dinitrobenzene 12.28 7.97
151 12 C7FsHs %2£ﬁﬁb6éﬁzeer1r':2fluoro-l- 21.59 11.45
152 12 CoHi004 gg/f:]lc:))ti)ittg(r)\)gizdione 6.94 4.9
153 12 CgH1404 Octanedioic acid -0.05 5.58
154 12 CoH1:NO> | 1-Phenylalanine -4.45 0.68
155 13 C10H11NO2 | N,N-Diacetylaniline 2.71 3.78
156 13 C11H1402 | 2-tert-Butylbenzoic acid -7.05 -3.45
157 13 C11H1402 | 3,5-Diethylbenzoic acid -1.37 -0.82
158 13 C11H1402 | 3-tert-Butylbenzoic acid -4.09 -0.7
159 13 C11H1402 | 4-tert Butylbenzoic acid -3.24 0.07
160 13 C11H2202 | Decanoic acid methyl ester 5.74 1.33
161 13 C11H2202 | Undecanoic acid 2.67 1.41
162 13 CuiHsOs ;(-:Ii\(ljaphthalenecarboxyl ic 314 1
163 13 C11HsO, zéli\(ljaphthalenecarboxylic 549 0.05
164 13 C12H100 Diphenylether 0.56 0.3
165 13 C12H240 2-Dodecanone 4.16 -0.56
166 13 C12H260 1-Dodecanol 2.52 -1.01
167 13 C12HoN 9H-Carbazole 1.44 2.41
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Number

S. of non- | Chemical Name Experiment | Experiment
No. | hydrogen | Formula — B3LYP - oB97X-D
atom

168 13 CisHiz 4-Methylbiphenyl -3.39 -4.15
2,3-Dihydro-1,1,4,6-

169 13 Ci3His tetramethyl-1H-indene -4.73 -3.21
2,3-Dihydro-1,1,4,7-

170 13 C1sHis tetramethyl-1H-indene =4 2.4

171 13 CizHzs Cyclotridecane -5.96 -1.05

172 13 Ci3Hazs Heptylcyclohexane -3.54 -5.67
3,5-Dimethyl-3,5-

173 13 Ci3Hos diethylheptane -10.84 -7.55

174 13 Ci3Hzs 4,4,6,6-Tetramethylnonane -5.79 -4.57

175 13 CsFsHsO g'ﬁéf’g’g'mﬂuorOprOpyl) 21.07 9.44
N,N,N',N'-Tetrafluoro-1,1-

176 13 C7F4H1aN2 heptanediamine 25.2 8

177 13 C7HsN204 | Dinitromethyl benzene 6.89 2.85
3,5,7,9,11-Pentaoxa-

178 13 CsH1s0s5 tridecane 5.38 -1.23

179 14 Ci2H10N2 | Cis-Azobenzene 4.42 0.97

180 14 C12H1oN2 | Trans-Azobenzene 5.6 -0.61

181 14 C12H240, | Dodecanoic acid 1.15 -0.26

182 14 CisH210s Undecanoic acid methyl c 08 143
ester

183 14 C12HsN2 Benzo-c-cinnoline 4.4 0.79

184 14 Ci4H1o0 Anthracene -1.95 -2.89

185 14 CuaH1o Phenanthrene -2.64 -2.01

186 14 CuaH12 9,10-Dihydroanthracene -5.94 -2.11

187 14 CuHa Cis-Stilbene -3.36 -3.33

188 14 CuaH12 Trans-Stilbene -2.21 -4.62

189 14 CuaH14 1,2-Diphenylethane -2.24 -1.47
1,4,5,8-Tetramethyl

190 14 C14H1s naphthalene -3.19 -4.64

191 14 CuHis 1,2,3,4,5,6,7,8-Octahydro- 6.49 581

anthracene
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Table S4. G4 energies for selected aromatic hydrocarbons and non-hydrocarbons molecules in the
PDS(10-14) test set. The values shown in the table are in kcal/mol.

Number
S. Chemical Tvpe of non- Name G4 G4MP2
No. Formula yp hydrogen Deviation | Deviation
atom
1 CioH Hydrocarbons 10 1.2,34- 1.04 2.18
107z y Tetrahydronaphthalene ' '
1,2,3,4-
2 CioH14 Hydrocarbons 10 Tetramethylbenzene 0.43 1.41
1,2,3,5-
3 CioH14 Hydrocarbons 10 Tetramethylbenzene 0.60 1.47
1,2,4,6-
4 CioH14 Hydrocarbons 10 Tetramethylbenzene 0.69 1.53
Non- 1,2-Benzene-
> CoHaNz hydrocarbons 10 dicarbonitrile 1.70 184
Non- i
6 CgH1002 hydrocarbons 10 1,2-Dimethoxybenzene -2.42 -2.60
Non- 1,3-Benzene-
! CoHaN hydrocarbons 10 dicarbonitrile 2.01 2.09
Non- 1,4-Benzene-
8 CeHaN hydrocarbons 10 dicarbonitrile 0.93 1.02
Non- 1-Methyl-4-
; C7HINO: hydrocarbons 10 nitrobenzene 2:49 1.95
Non-
10 CoH100 hydrocarbons 10 1-Phenyl 1-propanone 1.39 2.14
11 | GHiNOp | O 10 | 2-Aminobenzoic acid 2.62 2.45
hydrocarbons
Non- L
12 C7HesO3 hydrocarbons 10 2-Hydroxybenzoic acid 0.32 0.10
Non- . -
13 CeHsN20: hydrocarbons 10 2-Nitroaniline 291 1.92
14 | cHNO, |Nom 10 4-Aminobenzoic acid 0.77 0.53
hydrocarbons
Non- . .
15 CeHsN202 hydrocarbons 10 4-Nitroaniline 1.56 0.46
Non- L
16 CgHsO2 hydrocarbons 10 Acetic acid phenyl ester -0.27 -0.20
Non- a-Oxobenzene
171 CeHsNO hydrocarbons 10 acetonitrile 1.09 1.54
18 CioHu4 Hydrocarbons 10 Butylbenzene 0.66 1.76
19 CuHua Hydrocarbons 11 1,1-Dimethylindane 2.08 3.07
20 CsH403 Non- 11 1,3-1sobenzofurandione 1.91 1.76
hydrocarbons
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Number
S. Chemical Tvpe of non- Name G4 G4AMP2
No. Formula yp hydrogen Deviation | Deviation
atom
21 | CpHO | Nom 11 | 1-Naphthol -0.75 0.69
10718 hydrocarbons P ' '
Non-
22 C10H120 hydrocarbons 11 1-Phenyl 1-butanone -0.24 0.53
Non- 1-Fluoro-3-
23 C7FaHs hydrocarbons 1 trifluoromethyl-benzene 0.15 -0.01
24 CuHio Hydrocarbons 11 1-Methylnaphthalene 1.32 3.13
Non- L
25 CoH1002 hydrocarbons 11 2-Ethylbenzoic acid 0.95 1.30
Non- L
26 CgHsO3 hydrocarbons 11 2-Methoxybenzoic acid -0.26 -0.58
Non- Acetic acid 3-
27 | CoHu0: hydrocarbons 1 methylpheny! ester -0.99 -1.01
28 | CeHhNO | Nom 11 | B-Oxobenzene 0.38 0.14
hydrocarbons propanenitrile
Non- -
29 CsH4N204 hydrocarbons 12 1,3-Dinitrobenzene 2.67 0.76
1,8-Dimethyl
30 CioH12 Hydrocarbons 12 naphthalene 1.15 2.98
Non- .
31 | CoHuNO: hydrocarbons 12 1-Phenylalanine 0.02 0.25
Non- 2,3,4,5,6-Pentafluoro-1-
32 C7FsHs hydrocarbons 12 methylbenzene -0.09 -0.65
2,3-Dimethyl
33 CioH12 Hydrocarbons 12 naphthalene 0.08 1.74
2,7-Dimethyl
34 CioH12 Hydrocarbons 12 naphthalene 0.96 2.57
35 C12H1o Hydrocarbons 12 Acenaphthene 1.34 3.07
36 Ci2Hs Hydrocarbons 12 Acenaphthylene 1.18 3.32
37 C12H1o Hydrocarbons 12 Biphenyl 0.54 2.50
38 Ci2Hs Hydrocarbons 12 Biphenylene 1.38 3.56
39 CeFs Non- 12 Hexafluoro benzene -0.56 -1.12
hydrocarbons
40 CioH1s Hydrocarbons 12 Hexamethyl benzene -1.77 -0.72
Non- 1-Naphthalene
41 CuHsO; hydrocarbons 13 carboxylic acid 0.02 1.24
2,3-Dihydro-1,1,4,6-
42 Ci3H1s Hydrocarbons 13 tetramethyl-1H-indene 1.90 2.60
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Number
S. Chemical Tvpe of non- Name G4 G4AMP2
No. Formula yp hydrogen Deviation | Deviation
atom
2,3-Dihydro-1,1,4,7-
43 CiaHas Hydrocarbons 13 tetramethyl-1H-indene 2.48 3.32
Non- 2-Naphthalene
44| CuHeO2 | b hrocarbons 13 carboxylic acid 0.68 1.78
Non- 2-tert-Butylbenzoic
45 C1H1402 hydrocarbons 13 acid -0.03 0.37
Non- -
46 C7HsN204 hydrocarbons 13 Dinitromethyl benzene -0.56 -3.05
Non- .
47 C12H100 hydrocarbons 13 Diphenylether 0.36 1.85
Non- . -
48 | CyoH11NO2 hydrocarbons 13 N,N-Diacetylaniline 1.22 0.71
1,2,3,4,5,6,7,8-
49 CiaHas Hydrocarbons 14 Octahydro-anthracene 0.38 1.43
50 CiaH14 Hydrocarbons 14 1,2-Diphenylethane 1.66 3.92
1,4,5,8-Tetramethyl-
51 CuaH1se Hydrocarbons 14 naphthalene 1.69 3.54
52 CuaH1o Hydrocarbons 14 Anthracene 2.24 4.84
Non- . .
53 C12HsN2 hydrocarbons 14 Benzo-c-cinnoline 1.78 3.31
54 CuaH1o Hydrocarbons 14 Phenanthrene 2.17 4.71
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