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1. Experimental section

Data preparation

The phase transition temperatures of ILCs were collected from literature.*™ The
molecular structures of ILCs were manually divided into four parts, namely aliphatic,
cationic, terminal, and anionic moieties. The explanatory variables of each moiety were
calculated by Spartan’ 18. The three-dimensional models of molecules were constructed
in Spartan’ 18 software and the structures were optimized by the Merck molecular force
field (MMFF) and then DFT (B3LYP/6-31G(d,p)). The values of explanatory variables
were calculated based on the optimized structures on Spartan’ 18.

Exhaustive search with linear regression (ES-LiR) analysis

ES-LiR analysis was implemented by Python 3.7.16. The linear regression models were
constructed by all combinations of x, (2!°~1). The coefficients of all the constructed
models were visualized in the weight diagram with sorting in the ascending order of the
CVE value. Each column represents the model constructed. The color of each explanatory
variable indicates the magnitude of coefficients in the regression models for all training

dataset. The explanatory variables that were not used in the regression are shown in white.
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2. Training and test dataset
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Scheme S1 Molecular structures of the cationic moieties of the ionic liquid crystals in the training

dataset.
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S6



o)

NS
\)LO-(CHZ)HO

CH3(CH,),,_1O W(CHZ)BO

CH3(CH)440
CH;3(CHy),,_1O CH3(CH2)n10
0—(CHz)410
/
CH;(CH,)n_10 /Ir A~ (CH2)0
Aliphatic 1(n) Aliphatic 2

Aliphatic 3(n)
Scheme S3 Molecular structures of the aliphatic moieties of the ionic liquid crystals in the dataset.

o}
NN & NP
\)Lo/ N
alkyl acrylate diene
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Scheme S5 Molecular structures of the anionic moieties of the ionic liquid crystals in the dataset.
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Table S1 Ionic liquid crystals in the training dataset

No. Aliphatic Cationic Anionic Terminal Tiso Type of cationic ~ Reference
moiety moiety moiety moiety (°O) moiety

1 Aliphatic 1(8) Cation 1 BF, Alkyl 133 Imidazolium a
2 Aliphatic 1(12) Cation 1 BFs Alkyl 183 Imidazolium a
3 Aliphtic 2 Cation 2 BF4 Acrylate 50 Imidazolium b
4 Aliphtic 2 Cation 1 BF4 Acrylate 5 Imidazolium b
5 Aliphatic 1(6) Cation 1 BF, Alkyl 32 Imidazolium c
6 Aliphatic 1(10) Cation 1 BFs Alkyl 162 Imidazolium c
7 Aliphatic 1(14) Cation 1 BF4 Alkyl 185 Imidazolium c
8 Aliphatic 1(16) Cation 1 BF4 Alkyl 177 Imidazolium c
9 Aliphatic 1(18) Cation 1 BFs Alkyl 148 Imidazolium c
10 Aliphatic 1(8) Cation 1 PFs Alkyl 78 Imidazolium d
11 Aliphatic 1(12) Cation 1 PF¢ Alkyl 151 Imidazolium d
12 Aliphatic 1(16) Cation 1 PF¢ Alkyl 167 Imidazolium d
13 Aliphatic 1(18) Cation 1 PFs Alkyl 161 Imidazolium d
14 Aliphatic 1(8) Cation 1 OTf Alkyl 1 Imidazolium d
15 Aliphatic 1(12) Cation 1 OTf Alkyl 63 Imidazolium d
16 Aliphatic 1(16) Cation 1 OTf Alkyl 117 Imidazolium d
17 Aliphatic 1(18) Cation 1 OTf Alkyl 119 Imidazolium d
18 Aliphatic 1(8) Cation 1 TFSI” Alkyl 2 Imidazolium d
19 Aliphatic 1(12) Cation 1 TFSI” Alkyl 37 Imidazolium d
20 Aliphatic 1(16) Cation 1 TFSI” Alkyl 60 Imidazolium d
21 Aliphatic 1(18) Cation 1 TFSI” Alkyl 77 Imidazolium d
22 Aliphatic 1(12) Cation 3 BFs Alkyl 174 Imidazolium d
23 Aliphatic 1(12) Cation 3 PF¢ Alkyl 155 Imidazolium d
24 Aliphatic 1(12) Cation 3 OTf Alkyl 85 Imidazolium d
25 Aliphatic 1(12) Cation 3 TFSI Alkyl 51 Imidazolium d
26 Aliphatic 1(10) Cation 4 BFs Alkyl 82 Ammonium e
27 Aliphatic 1(12) Cation 4 BF4 Alkyl 126 Ammonium e
28 Aliphatic 1(14) Cation 4 BF4 Alkyl 142 Ammonium e
29 Aliphatic 3(12) Cation 4 BFs Diene 19 Ammonium f
30 Aliphatic 2 Cation 4 BF4 Acrylate 2 Ammonium f
31 Aliphatic 1(10) Cation 5 BF,” Alkyl 194 Ammonium g
32 Aliphatic 1(12) Cation 5 BF,” Alkyl 206 Ammonium g
33 Aliphatic 1(14) Cation 5 BFs Alkyl 202 Ammonium g
34 Aliphatic 1(10) Cation 6 BFs Alkyl 82 Ammonium g
35 Aliphatic 1(12) Cation 6 BF,” Alkyl 80 Ammonium g
36 Aliphatic 1(14) Cation 6 BF,” Alkyl 91 Ammonium g
37 Aliphatic 1(10) Cation 7 BFs Alkyl 164 Phosphonium g
38 Aliphatic 1(12) Cation 7 BFs Alkyl 181 Phosphonium g
39 Aliphatic 1(14) Cation 7 BF,” Alkyl 164 Phosphonium g
40 Aliphatic 1(10) Cation 8 BF,” Alkyl 48 Phosphonium g
41 Aliphatic 1(12) Cation 8 BFs Alkyl 102 Phosphonium g
42 Aliphatic 1(14) Cation 8 BFs Alkyl 127 Phosphonium g
43 Aliphatic 1(10) Cation 9 BF,” Alkyl 66 Phosphonium g
44 Aliphatic 1(12) Cation 9 BF4 Alkyl 88 Phosphonium g
45 Aliphatic 1(14) Cation 9 BFs Alkyl 93 Phosphonium g
46 Aliphatic 1(10) Cation 4 PFs Alkyl 58 Ammonium g
47 Aliphatic 1(12) Cation 4 PFs Alkyl 76 Ammonium g
48 Aliphatic 1(14) Cation 4 PFs Alkyl 114 Ammonium g
49 Aliphatic 1(10) Cation 4 oTf Alkyl 45 Ammonium g
50 Aliphatic 1(12) Cation 4 oTf Alkyl 64 Ammonium g
51 Aliphatic 1(14) Cation 4 OTf" Alkyl 65 Ammonium g
52 Aliphatic 1(12) Cation 10 BF,~ Alkyl 196 Ammonium h
53 Aliphatic 1(12) Cation 10 PF¢ Alkyl 168 Ammonium h
54 Aliphatic 3(14) Cation 4 BF4 Diene 28 Ammonium i
55 Aliphatic 3(10) Cation 11 BF4 Diene 55 Ammonium j
56 Aliphatic 3(12) Cation 11 BF,~ Diene 62 Ammonium j
57 Aliphatic 1(8) Cation 10 BF4 Alkyl 161 Ammonium k
58 Aliphatic 1(9) Cation 10 BF4 Alkyl 173 Ammonium k
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No. Aliphatic Cationic Anionic Terminal Tiso Type of cationic ~ Reference
moiety moiety moiety moiety (°O) moiety

59 Aliphatic 1(10) Cation 10 BFs Alkyl 187 Ammonium k
60 Aliphatic 1(11) Cation 10 BFs Alkyl 192 Ammonium k
61 Aliphatic 1(13) Cation 10 BF4+ Alkyl 197 Ammonium k
62 Aliphatic 1(14) Cation 10 BF4 Alkyl 196 Ammonium k
63 Aliphatic 1(12) Cation 10 OTf Alkyl 103 Ammonium k
64 Aliphatic 1(12) Cation 12 BFs Alkyl 147 Ammonium k
65 Aliphatic 1(12) Cation 12 PF¢ Alkyl 104 Ammonium k
66 Aliphatic 1(12) Cation 12 OTf Alkyl 76 Ammonium k
67 Aliphatic 1(12) Cation 13 BFs Alkyl 101 Ammonium k
68 Aliphatic 1(12) Cation 13 PFs Alkyl 91 Ammonium k
69 Aliphatic 1(12) Cation 13 OTf Alkyl 83 Ammonium k
70 Aliphatic 1(12) Cation 14(4) Br- Alkyl 124 Imidazolium 1
71 Aliphatic 1(12) Cation 14(8) Br Alkyl 76 Imidazolium 1
72 Aliphatic 1(12) Cation 14(14) Br Alkyl 65 Imidazolium 1
73 Aliphatic 1(14) Cation 14(3) Br- Alkyl 178 Imidazolium 1
74 Aliphatic 1(14) Cation 14(4) Br- Alkyl 120 Imidazolium 1
75 Aliphatic 1(14) Cation 14(14) Br Alkyl 78 Imidazolium 1
76 Aliphatic 1(16) Cation 14(3) Br Alkyl 202 Imidazolium 1
77 Aliphatic 1(16) Cation 14(4) Br- Alkyl 171 Imidazolium 1
78 Aliphatic 1(16) Cation 14(5) Br- Alkyl 118 Imidazolium 1
79 Aliphatic 1(16) Cation 14(6) Br Alkyl 99 Imidazolium 1
80 Aliphatic 1(16) Cation 14(8) Br Alkyl 96 Imidazolium 1
81 Aliphatic 1(12) Cation 15(4) Br- Alkyl 109 Imidazolium m
82 Aliphatic 1(12) Cation 15(5) Br- Alkyl 98 Imidazolium m
83 Aliphatic 1(14) Cation 15(2) Br Alkyl 177 Imidazolium m
84 Aliphatic 1(14) Cation 15(3) Br Alkyl 180 Imidazolium m
85 Aliphatic 1(14) Cation 15(4) Br- Alkyl 133 Imidazolium m
86 Aliphatic 1(14) Cation 15(5) Br- Alkyl 98 Imidazolium m
87 Aliphatic 1(14) Cation 15(6) Br Alkyl 96 Imidazolium m
88 Aliphatic 1(16) Cation 15(2) Br Alkyl 217 Imidazolium m
89 Aliphatic 1(16) Cation 15(3) Br Alkyl 184 Imidazolium m
90 Aliphatic 1(16) Cation 15(4) Br- Alkyl 148 Imidazolium m
91 Aliphatic 1(16) Cation 15(5) Br Alkyl 97 Imidazolium m
92 Aliphatic 1(18) Cation 15(3) Br Alkyl 189 Imidazolium m
93 Aliphatic 1(18) Cation 15(5) Br Alkyl 92 Imidazolium m
94 Aliphatic 1(12) Cation 16(2) Br- Alkyl 183 Imidazolium m
95 Aliphatic 1(12) Cation 16(3) Br Alkyl 122 Imidazolium m
96 Aliphatic 1(14) Cation 16(2) Br Alkyl 189 Imidazolium m
97 Aliphatic 1(14) Cation 16(4) Br- Alkyl 127 Imidazolium m
98 Aliphatic 1(10) Cation 17 OoTf Alkyl 80 Guanidinium n
99 Aliphatic 1(12) Cation 17 oTf Alkyl 123 Guanidinium n
100 Aliphatic 1(14)  Cation 17 OTf Alkyl 146 Guanidinium n
101 Aliphatic 1(16) Cation 17 OoTf Alkyl 156 Guanidinium n
102 Aliphatic 1(10) Cation 18 OoTf Alkyl 55 Guanidinium n
103 Aliphatic 1(12)  Cation 18 OTf Alkyl 94 Guanidinium n
104 Aliphatic 1(14)  Cation 18 OTf Alkyl 108 Guanidinium n
105 Aliphatic 1(16) Cation 18 OoTf Alkyl 117 Guanidinium n
106 Aliphatic 1(6) Cation 19 OoTf Alkyl 67 Guanidinium n
107 Aliphatic 1(8) Cation 19 oTf Alkyl 79 Guanidinium n
108 Aliphatic 1(10)  Cation 19 OTf Alkyl 103 Guanidinium n
109 Aliphatic 1(12) Cation 19 oTf Alkyl 144 Guanidinium n
110 Aliphatic 1(14) Cation 19 oTf Alkyl 163 Guanidinium n
111 Aliphatic 1(16)  Cation 19 OTf Alkyl 167 Guanidinium n
112 Aliphatic 1(8) Cation 20 oTf Alkyl 17 Guanidinium n
113 Aliphatic 1(10) Cation 20 oTf Alkyl 64 Guanidinium n
114 Aliphatic 1(12) Cation 20 OTf Alkyl 104 Guanidinium n
115 Aliphatic 1(14)  Cation 20 OTf Alkyl 121 Guanidinium n
116 Aliphatic 1(16)  Cation 20 OTf Alkyl 131 Guanidinium n
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Table S2 Ionic liquid crystals in the test dataset

No. Aliphatic Cationic Anionic Terminal T, Type of cationic moiety Reference
moiety moiety moiety moiety (°O)

test 1 Aliphatic 1(10)  Cation 21 HCCCO, Alkyl 93 Guanidinium o
test 2 Aliphatic 1(10)  Cation 21 BFs Alkyl 173 Guanidinium o
test 3 Aliphatic 1(10)  Cation 21 NO;~ Alkyl 140 Guanidinium o
test 4 Aliphatic 1(10)  Cation 21 CI Alkyl 165 Guanidinium o
test 5 Aliphatic 1(14)  Cation 22 BFs Alkyl 172 Ammonium P
test 6 Aliphatic 1(12)  Cation 23 Br Alkyl 137 Ammonium q
test 7 Aliphatic 1(12)  Cation 24 Br Alkyl 205 Phosphole r
test 8 Aliphatic 1(12)  Cation 24 BF4 Alkyl 168 Phosphole r
test 9 Aliphatic 1(12)  Cation 24 BPhy~ Alkyl 108 Phosphole r
test 10 Aliphatic 1(12)  Cation 24 OTf Alkyl 98 Phosphole r
test 11 Aliphatic 1(12)  Cation 25 Br Alkyl 173 Phosphole r
test 12 Aliphatic 1(12)  Cation 25 BF4 Alkyl 123 Phosphole r
test 13 Aliphatic 1(12)  Cation 26 Br Alkyl 140 Phosphole r
test 14  Aliphatic 1(12)  Cation 26 BFs Alkyl 129 Phosphole r
test 15  Aliphatic 1(12)  Cation 27 Br Alkyl 150 Phosphole r
test 16  Aliphatic 1(12)  Cation 28 Br- Alkyl 108 Pyridinium with alkyl chain s
test 17  Aliphatic 1(12)  Cation 28 NO;~ Alkyl 87 Pyridinium with alkyl chain s
test 18  Aliphatic 1(12)  Cation 28 BFs Alkyl 59 Pyridinium with alkyl chain s
test 19  Aliphatic 1(12)  Cation 28 PF¢ Alkyl 80 Pyridinium with alkyl chain s
test 20  Aliphatic 1(12)  Cation 29 BF, Alkyl 193 n-conjugated imidazolium t
test21  Aliphatic 1(12)  Cation 29 OTf Alkyl 95 n-conjugated imidazolium t
test22  Aliphatic 1(12)  Cation 29 BFs Alkyl 191 n-conjugated imidazolium t
test 23 Aliphatic 1(8) Cation 29 BF, Alkyl 205 n-conjugated imidazolium t
test 24 Aliphatic 1(12)  Cation 29 TFSI” Alkyl 86 n-conjugated imidazolium t
test 25  Aliphatic 1(14)  Cation 30 TFA~ Alkyl 63 Ammonium u
test 26  Aliphatic 1(14)  Cation 31 BFs Alkyl 169 Cyclopropenium u
test 27  Aliphatic 1(14)  Cation 32 BF, Alkyl 121 Cyclopropenium u
test 28  Aliphatic 1(14)  Cation 33 ClI Alkyl 112 Cyclopropenium u
test29  Aliphatic 1(12)  Cation 34 I Alkyl 139 Ammonium u
test 30  Aliphatic 1(12)  Cation 35 BFs Alkyl 180 Pyridinium v
test 31  Aliphatic 1(10)  Cation 35 PF¢ Alkyl 153 Pyridinium v
test 32 Aliphatic 1(12)  Cation 35 PF¢ Alkyl 170 Pyridinium v
test 33 Aliphatic 1(14)  Cation 35 PFs Alkyl 174 Pyridinium v
test 34 Aliphatic 1(12)  Cation 35 SCN~ Alkyl 166 Pyridinium v
test 35  Aliphatic 1(12)  Cation 35 C2H,5805~ Alkyl 118 Pyridinium v
test 36 Aliphatic 1(12)  Cation 35 OTf" Alkyl 105 Pyridinium v
test 37  Aliphatic 1(10)  Cation 35 TFSI” Alkyl 47 Pyridinium v
test 38 Aliphatic 1(12)  Cation 35 TFSI” Alkyl 64 Pyridinium v
test 39  Aliphatic 1(14)  Cation 35 TFST” Alkyl 69 Pyridinium v
test40  Aliphatic 1(12)  Cation 36 Cr Alkyl 128 Imidazolium with naphthalene ~w
test4l  Aliphatic 1(12)  Cation 36 Br Alkyl 120 Imidazolium with naphthalene w
test42  Aliphatic 1(12)  Cation 36 I Alkyl 103 Imidazolium with naphthalene ~ w
test43  Aliphatic 1(12)  Cation 36 BF4~ Alkyl 100 Imidazolium with naphthalene ~w
test44  Aliphatic 1(12)  Cation 36 PFs Alkyl 80 Imidazolium with naphthalene ~w
test45  Aliphatic 1(12)  Cation 36 TFSI” Alkyl 52 Imidazolium with naphthalene w
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Table S3 SMILES codes of ionic liquid crystals in the training dataset

No. SMILES code of molecule SMILES code of anion
1 CCCCCCCCOCI=C(OCCCCCCCC)C(OCCCCCCCC)=CC(CIN+]2=CN(C)C=C2)=C1 F[B-](F)(F)F

2 €CCCCCCCCCCCOC=C(0CCCCCCCCOCCO)C(OCCCCCCCCCCCC)=CC(CNHR=CN(C)C=C2)=C1 FIB-J(F)(F)F

3 gCCCCCCCCCCCOC1:C(OCCCCCCCCCCCOC(C:CFO)C:C(C(OCC[N+]2:CN(C)C:C2):0)C:CIOCCCCCCCCCCCOC(CZCF FIBE)FE

4 €CCCCCCCCCCCOC=C(0CCCCCCCCCCCOC(C=C)=0)C=C(CIN+]2=CN(C)C=C2)C=C10CCCCCCCCCCCOC(C=C)=0 FIB-J(F)(F)F

5 CCCCCCOCI=C(C(OCCCCCC)=CC(C[N+]2=C(N(C=C2)C))=Cl)0Ccccce F[B-](F)(F)F

6 CCCCCCCCCCOCI=CO(CIN+]2=C(N(C=C2)C))=CC(OCCCCCCCCCC)=C1O0CCCCCCCCCC F[B-](F)(F)F

7 CCCCCCCCCCCCOCOCI=C(C(OCCCCCCCCCCCCCC)=CC(CINHR=CN(C=C2)C))=C1)OCCCCCCCCCCCCC FIB-J(F)(F)F

8 €CCCCCCCCCCCCCCCOCI=COCCCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCCCC)=CO(CINHR=CN(C)C=C2)=C1 FIB-J(F)(F)F

9 CCCCCCCCCCCCCCCCCCOCI=C(0CCCCCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCCCCCC)=CO(CINH2=CN(C)C=C2)=C1  F[B-](F)(F)F

1 0 CCCCCCCCOCI=C(OCCCCCCCC)C(OCCCCCCCC)=CC(CIN+]2=CN(C)C=C2)=C1 F[P-](F)(F)(F)(F)F

11 €CCCCCCCCCCCOC=C(0CCCCCCCCCCCO)C(OCCCCCCCCCCCC)=CC(CINHR=CN(C)C=C2)=C1 FIP-J(F)(F)(F)(F)F

12 €CCCCCCCCCCCCCCCOCI=COCCCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCCCC)-CO(CINR=CN(C)C=C2)=C1 FIP-J(F)(F)(F)(F)F

13 €CCCCCCCCCCCCCCCCCOC]=C(OCCCCCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCCCCCC)-CO(CIN+R2=CN(C)C=C2)=C1  F[P-J(F)(F)(F)(F)F

14 CCCCCCCCOCI=C(0CCCCCCCC)C(OCCCCCCCC)=CC(CIN+2=CN(C)C=C2)=Cl 0=S([0-])(C(F)(F)F)=0

15 €CCCCCCCCCCCOC=C(OCCCCCCCCCCCO)C(0CCCCCCCCCCCC)=CC(CINH2=CN(C)C=C2)=C1 0=S([0-](C(F)(F)F)=0

16 €CCCCCCCCCCCCCCCOCI=COCCCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCCCC)=CO(CINAR=CN(C)C=C2)=Cl 0=S([0-](C(F)(F)F)=0

17 €CCCCCCCCCCCCCCCCCOC]=C(OCCCCCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCCCCCC)-CO(CINFR=CN(C)C=C2)=Cl  O=S([O-])(C(F)YF)F)=0

18 CCCCCCCCOCI=C(0CCCCCCCC)C(OCCCCCCCC)=CC(CIN+2=CN(C)C=C2)=Cl 0=S(IN-IS(=0)(C(F)(F)F)=0)(C(F)(F)F)=0
19 €CCCCCCCCCCCOCI=C(0CCCCCCCCCCCO)C(0CCCCCCCCCCCC)=CC(CINHR=CN(C)C=C2)=C1 0=S(IN-IS(=0)(C(F)(F)F)=0)(C(F)(F)F)=0
20 CCCCCCCCCCCCCCCCOCI=C(OCCCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCCCC)=CO(CINAR=CN(C)C=C2)=C1 0=S(IN-IS(=0)(C(F)(F)F)=0)(C(F)(F)F)=0
21 €CCCCCCCCCCCCCCCCCOC]=C(OCCCCCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCCCCCC)-CO(CINFR=CN(C)C=C2)=C1  O=S(IN-S(=0)(C(F)(F)F)=0)(C(F)YF)F)=0
22 CCCCCCCCCCCCOC1=C(0CCCCCCCCCCCO)C(OCCCCCCCCCCCC)=CO(CINFR=C(CN(C)C=C2)=C FIB-I(F)(F)F

23 CCCCCCCCCCCCOC=C(OCCCCCCCCCCCO)C(OCCCCCCCCCCCC)=CC(CINHR=C(CN(C)C=C2)=C1 FIP-J(F)(F)(F)(F)F

24 CCCCCCCCCCCCOC=C(0CCCCCCCCCCCO)C(OCCCCCCCCCCCC)=CC(CINHR=C(CN(C)C=C2)=C1 0=S([0-)(CF)(F)F)=0

25 CCCCCCCCCCCCOC=C(0CCCCCCCCCCCO)C(OCCCCCCCCCCCC)=CO(CINFR=C(CN(C)C=C2)=C 0=S(IN-IS(=0)(C(F)(F)F)=0)(C(F)(F)F)=0
26 CCCOCCCCCCOCI=C(OCCCCCCCCCC)C(OCCCCCCCCCO)=CO(CINH(CO)(CO)CO)=CI FIB-](F)(F)F

27 CCCCCCCCCCCCOCI=C(0CCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(CINH(CO)(CT)CC)=Cl F[B-](F)(F)F

28 €CCCCCCCCCCCCCOCI=C(0CCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCC)=CC(CINH(COYCO)CC)=Cl F[B-](F)(F)F

29 CCCCCCCCCCCCOC=C(0CCCCCCCE/C=C/C=C)C=C(CINH](CC)(CC)CC)C=C10CCCCCCCC/C=CIC=C FIB-](F)(F)F

30 CCCCCCCCCCCCOC=COCCCCCCCCCCCOC(C=C)=0)C=C(CIN+](CC)(CC)CC)C=C10CCCCCCCCCCCOC(C=C)=0 F[B-](F)(F)F

3 1 CCCCCCCCCCOCI=C(OCCCCCCCCCC)C(OCCCCCCCCCC)=CC(CINF](C)(C)C)=C1 F[B-](F)(F)F

32 CCCCCCCCCCCCOCI=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(CINH](C)(C)C)=C1 F[B-](F)(F)F

33 €CCCCCCCCCCCCCOCI=C(OCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCO)=CO(CIN+(C)C)C)=Cl F[B-](F)(F)F

34 €CCCCCCCCCOCT=C0CCCCCCCCCC)COCCCCCCCCCC)-CO(CINH(CCCYCCC)CCO)=C F[B-](F)(F)F

3 5 CCCCCCCCCCCCOCI=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(C[N+](CCC)(CCC)CCC)=CL F[B-](F)(F)F

36 CCCCCCCCCCCCCCOCI=C(OCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCC)=CC(CINF](CCC)(CCC)CCC)=Cl F[B-](F)(F)F

37 CCCCCCCCCCOCT=C0CCCCCCCCCC)COCCCCCCCCCC)-CO(CIPH(CY(C)O)=Cl F[B-](F)(F)F

38 CCCCCCCCCCCCOCT=C(0CCCCCCCCOCCO)C(OCCCCCCCCCCCC)=CO(CIPH(C)(C)O)=CI F[B-](F)(F)F

39 CCCCCCCCCCCCCCOCI=C(OCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCC)=CC(C[P+](C)(C)C)=C1 F[B-](F)(F)F

40 CCCCCCCCCCOCI=C(OCCCCCCCCCC)C(OCCCCCCCCCC)=CC(C[P+](CCY(CC)CC)=C1 F[B-](F)(F)F

41 CCCOCCCCCCCCOCT=C0CCCCCCCCOCCC)C(OCCCCCCCCCCCC)=CO(CIPH(CONCC)CC)=CI F[B-](F)(F)F

42 €CCCCCCCCCCCCCOCT=C(OCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCC)=CO(CPH(CCYCC)CO)=Cl F[B-](F)(F)F

43 CCCCCCCCCCOCI=C(OCCCCCCCCCC)C(OCCCCCCCCCC)=CC(C[P+](CCC)HCCC)CCC)=C1 F[B-](F)(F)F

44 CCCCCCCCCCCCOCI=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(C[P+](CCC)(CCO)CCC)=C1 F[B-](F)(F)F

45 CCCCCCCCCCCCCCOCI=C(0CCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCC)=CC(CIPH(CCO)(CCC)CCO)=Cl F[B-](F)(F)F

46 €CCCCCCCCCOCT=C0CCCCCCCCCC)COCCCCCCCCCC)=CO(CINH(CC)(CT)CO)=Cl FIP-J(F)(F)(F)(F)F

47 CCCCCCCCCCCCOCI=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(CINF](CC)(CC)CC)=C1 F[P-](F)(F)(F)(F)F

48 CCCCCCCCCCCCCCOCI=C(OCCCCCCCCCCCCLC)C(OCCCCCCCCCCCCCO)=CC(CINFH](CC)co)ce)=Cl F[P-](F)(F)(F)(F)F

49 €CCCCCCCCCOCT=C0CCCCCCCCCC)COCCCCCCCCCC)=CO(CINH(CC)(CT)CO)=Cl 0=S([0-])(C(F)(F)F)-0

50 CCCCCCCCCCCCOC]=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(CINH(CO)(CO)CC)=Cl 0=S([0-])(C(F)(F)F)-0

5 1 CCCCCCCCCCCCCCOCI=C(OCCCCCCCCCCCCLC)C(OCCCCCCCCCCCCCO)=CC(CINFH](CC)co)ce)=Cl O=S([O-])(C(F)(F)F)=O

52 C[N+](C)(C)C1=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=Cl F[B-](F)(F)F

53 CN+J(C)(C)C1=CC(OCCCCCCCCCCCC)=COCCCCCCCCCCCO)C(OCCCCCCCCCCCC)-Cl FIP-J(F)(F)(F)(F)F

54 CCCCCCCCCCCCCCOCI=COCCCCCCCC/C=C/C=C)C=C(CINH](CC)CC)CC)C=Cl0CCCCCCCC/C=C/IC=C F[B-J(F)(F)F

5 5 C[N+](CC)(CC)CC1=CC(OCCCCCCCC/C=C/C=C)=C(OCCCCCCCCCC)C(OCCCCCCCC/C=C/C=C)=C1 F[B-](F)(F)F

56 C[N+](CC)(CC)CC1=CC(OCCCCCCCC/C=C/C=C)=C(OCCCCCCCCCCCC)C(OCCCCCCCC/C=C/C=C)=C1 F[B-](F)(F)F

57 CIN+J(C)(C)C1=CC(OCCCCCCCC)=C(OCCCCCCCOIC(OCCCCCCCO)=Cl F[B-J(F)(F)F

58 CIN+J(C)(C)C1=CC(OCCCCCCCCC)=C(OCCCCCCCCC)C(OCCCCCCCCO)=Cl F[B-J(F)(F)F

59 C[N+](C)(C)C1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCC)C(OCCCCCCCCCO)=Cl F[B-](F)(F)F
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No.

SMILES code of molecule

SMILES code of anion

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

CIN+](C)(C)C1=CC(OCCCCCCCCCCC)=C(OCCCCCCCCCCC)C(OCCCCCCCCCCO)=Cl
CIN+](C)(C)C1=CC(OCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCC)C(OCCCCCCCCCCCCO)=Cl
C[N+](C)(C)C1=CC(OCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCO)=Cl
CIN+](C)(C)C1=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(0CCCCCCCCCCCO)=Cl
CIN+](C)(CC)CI=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCO)C(OCCCCCCCCCCCO)=CL
C[N+](C)(CC)C1=CC(OCCCCCCCCCCCC)=COCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CL
C[N+](C)(CC)C1=CC(OCCCCCCCCCCCC)=COCCCCCCCCCCCO)C(OCCCCCCCCCCCC)=CL
CIN+](CC)(CO)CI=CCOCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(0CCCCCCCCCCCO)=Cl
CIN+](CC)(CO)CI=CCOCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCO)=Cl
C[N+](CC)(CO)CI1=CCOCCCCCCCCCCCL)=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCO)=Cl

CCCCCCCCCCCCOCT=COCCCCCCCCCCCC)C=C(C(0C2=CC=C(IN+]3=CN(CCCO)C=C3)C=C2)=0)C=C1OCCCCCCCCCCCC
CCCCCCCCCCCCOCT=C(OCCCCCCCCCCCO)C=C(C(0C2=CC=CINH]3=CN(CCCCCCCC)C=C3)C=C2)=0)C=C10CCCCCCCC
ccee
CCCCCCCCCCCCOCT=C(OCCCCCCCCCCCO)C=C(C(0C2=CC=C(INH]3=CN(CCCCCCCCCCCCCC)C=C3)C=C2)=0)C=C10CC
€CCCeeeeee
0=C(OC1=CC=C(IN+]2=CN(CCC)C=C2)C=C1)C3=CC(OCCCCCCCCCCOCCC)=C(0CCCCCCCCCCCCCC)C(OCCCCCCCCCCCC
CC)=C3
0=C(0C1=CC=C(IN+]2=CN(CCCC)C=C2)C=C1)C3=CCOCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCO)C(0CCCCCCCCCCC
CCO)=C3

0=C(0C1=CC=C(IN+]2=CN(CCCCCCCCCCCCCO)C=C2)C=C 1)C3=CC(0CCCCCCCCCCCCCC)=COCCCCCCCCCCCCCO)C(OC
CCCCCCCCCCOCO)=C3
0=C(OC1=CC=C(IN+]2=CN(CCC)C=C2)C=C1)C3
CCCCCCCC)=C3
0=C(OC1=CC=C(IN+]2=CN(CCCC)C=C2)C=C1)C3=CCOCCCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCC)C(OCCCCCCT
CCCCOCCCO)=C3
0=C(OC1=CC=C(IN+]2=CN(CCCCC)C=C2)C=C1)C3=CC(0CCCCCCCCCCCCCCCC)=C(0CCCCCCCCCCCCCCCC)C(OCCCCCC
CCCCCCCCCC)=C3
0=C(OC1=CC=C(IN+]2=CN(CCCCCC)C=C2)C=C1)C3=CCOCCCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCO)C(OCCCCT
CCCCCCCCCCC)=C3
0=C(OC1=CC=C(IN+]2=CN(CCCCCCCC)C=C2)C=C1)C3=CC(0CCCCCCCCCCCCCCCC)=COCCCCCCCCCCCCCCCO)C(OCCC
CCCCCCCCCCOCO)=C3
CCCCCCCCCCOCOCT=C(0CCCCCCCCCCCO)C=C(COC2=CO=C(INF3=CN(CCCC)C=C3)C=C2)C=C10CCCCCCCCCCCC

“C(OCCCCCCCCCCCLCCCr)=c(oceecceecccecccecceyc(occececce

CCCCCCCCCCCCOCTI=C(OCCCCCCCCCCCC)C=C(COC2=CC=C(IN+]3=CN(CCCCC)C=C3)C=C2)C=C10Ccccceeccccce
CCN(C=CI)C=[N+]1C2=CC=C(C=C2)0CC3=CC(OCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCee)=
a3

CCCCCCCCCCCCCCOCI=CC(COC2=CC=C([N+]3=CN(CCC)C=C3)C=C2)=CC(OCCCCCCCCCCCCCr)=croceeccccceccce
cc
CCCCCCCCCCCCCCOCI=CC(COC2=CC=C([N+]3=CN(CCCC)C=C3)C=C2)=CC(OCCCCCCCCCCCCer)=clocceccccecce
cce
CCCCCCCCCCCCCCOCI=CC(COC2=CC=C([N+]3=CN(CCCCC)C=C3)C=C2)=CC(OCCCCCCCCCCeeery=croceecceccce
ccee

ccecce
CON(
ccece
CCON(C=C1)C=[N+]1C2=CC=C(C=C2)0CC3=CC(0CCCCCCCCCCCCCCCC)=COCCCCCCCCCCCCCCCC)C(OCCCCCCCCCT
CCCCCC)=C3
CCCON(C=C1)C=[N+]1C2=CC=C(C=C2)0CC3=CC(OCCCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCO)C(OCCCCCCCCC
CCCCCCO)=C3
CCCCCCCCCCOCCCCCOCT=CO(COC2=CC=C(IN+]3=CN(CCCCC)C=C3)C=C2)=CC(OCCCCCCCCCCCCCCCC)=Cl0CCCCCC
€CCCeeeeee
CCON(C=C1)C=[N+]1C2=CC=C(C=C2)0CC3=CC(OCCCCCCCCCCCCCCCCCC)=C0CCCCCCCCCCCCCCCCCC)C(OCCCCCC
CCCCCCCCCCCC)=C3
CCCCON(C=C1)C=N+]1C2=CC=C(C=C2)0CC3=CC(0CCCCCCCCCCCCCCCCCC)=C0CCCCCCCCCCCCCCCCCC)C(0CCCC
CCCCOCCCCCCCCC)=C3

CCCCCCCCCCCCOC1=C(0CCCCCCCCCCCC)C=C(C(NC2=CC=C([N+]3=CN(CC)C=C3)C=C2)=0)C=C10CCCCCCCC!

>1)C=[N+]1C2=CC=C(C=C2)OCC3=CC(OCCCCCCCCCCCCCCCC)=C(OCCereeeeccecccce)c(occecccecccecce
3

cC

CCCCCCCCCCCCOCI=C(0CCCCCCCeeeee)c:
CCN(C=C1)C=[N+]1C2=CC=C(C=C2)NC(C3=CC(OCCCC
CCCCC)=C3)=0
CCCCCCCCCCCCCCCCOCTI=CC(CNC2=CC=C([N+]3=CN(CCCC)C=C3)C=C2)=0)=CC(OCCCCCCCCCCCCCCCr)=crocccc
cceeececeeccecce
0=C(C1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCO)C(OCCCCCCCCCC)=CHOC2=CC=C(C=C2)/[N+]([H])=C(N(C)C)/N(C)C
0=C(C1=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CHOC2=CC=C(C=C2)/[N+]([H])=C(N(C)C)/N
©c
0=C(C1=CC(OCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCC)=CHOC2=CC=C(C=C2)/[N+]([H])=C(
N(C)C)/N(C)C
0O=C(Cl1=Cc(occeecccce
J(HD=CN(©O)CIN(©)C
O=C(C1=Cc(occecccc

=C(C(NC “(IN+]3=CN(CCC)C=C3)C=C2)=0)C=C10CCCCCCCCCCCT
*CCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCC)C(OCCCCCCCCCCC

CCCC)=C(OCCCCreeeeeeeecce)c(occeececcccc

“CC)=C1)0C2=CC=C(C=C2)/[N+

)C(OCC

CCCCC)=C1)0C2=CC(/N+]([H])=C(N(C)C)/N(C)C)=

C2

c=C2
0O=C(C1=CC(OCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCC)=C)0C2=CC(/[N+]([H])=C(N(C)C)/N
(C)C)=CC=C2

0=C(C1=CC(OCCCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCO)C(OCCCCCCCCCCCCCCCC)=CHOC2=CC(/IN+]([H])=C(
N(CO)O)/N(C)C)=CC=C2

0=C(C1=CC(OCCCCCC)=C(0CCCCCC)C(OCCCCCC)=C1)0C2=CO=C(C=C2)/IN+([H])=C3N(CCN/C)C
0=C(C1=CC(OCCCCCCCC)=C(0CCCCCCCC)C(OCCCCCCCC)=CT)0C2=CC=C(C=C2)N+]([H))=CIN(CCN/AC)C

0=C(C1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCC)C(OCCCCCCCCCC)=C0C2=CC=C(C=C2)/[N+]([H])=C3N(CCN/3C)C

0=C(C1=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=Cl)0C2=CC=C(C=C2)/[N+]([H])=C3N(CCN/3
oc
0=C(C1=CC(OCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCC)=C0C2=CC=C(C=C2)/[N+]([H])=C3
N(CCN/3C)C
0=C(C1=CC(OCCCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCCCC)=Cl0C2=CO=C(C=C2)/[N+
J([H])=C3N(CCNAC)C

0=C(C1=CC(OCCCCCCCC)=C(OCCCCCCCC)C(OCCCCCCLC)=C1)0C2=CC(/[N+]([H)=C3IN(CCN/3C)C)=CC=C2

0=C(C1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCC)C(OCCCCCCCCCC)=Cl)0C2=CC(INH([H])=CIN(CCN/3C)C)=CC=C2
((C1=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(0CCCCCCCCCCCO)=C0C2=COUN+]([H])=CIN(CCN/3C)C)=CC
2

0=C(C1=CC(OCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCC)=C0C2=CC(/N+([H])=C3IN(CCN/3
C)C)=CC=C2
0=C(C1=CC(OCCCCCCCCCCCCCCCC)=C(OCCCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCCCC)=Cl)0C2=CC(/IN+([H])=C3
N(CCN/3C)C)=CC=C2

FB-J(F)()F
F[B-J(F)(F)F
F[B-J(F)(F)F
O=S([0-)(CFPF=0
FB-J(F)()F
F[P-J(F)(E)(E)(E)F
O=S([0-)(CEFPF)-0
FB-J(F)()F
F[P-I(F)(E)(E)(F)F
O=S([0-)(CEFFF)-0
[Br]

[Br-]

[Br-]

[Br-]

[Br-]

[Br-]

[Br]

[Br]

[Br]

[Br]

[Br]

[Br-]

[Br-]

[Br-]

[Br]

[Br]

[Br]

[Br]

[Br]

[Br-]

[Br]

[Br]

[Br]

[Br]

[Br]

[Br]

[Br]

[Br]
FC(F)(F)S(=0)(0-))-0
FC(F)(F)S(=0)(0-))-0
FC(F)(F)S(=0)(0-))-0
FC(B)(B)S(-0)(0-))-0
FC(B)(E)S(-0)(0-))-0
FC(B)(B)S(-0)(0-))-0
FC(B)(E)S(-0)(0-))-0
EC(E)(F)S(=0)([0-])=0
EC(E)(F)S(=0)([0-])=0
EC(E)(F)S(=0)([0-])=0
FC()()S(-0)(0-))-0
FC()(F)S(-0)(0-))-0
FC()()S(-0)(0-))-0
EC(E)(F)S(=0)([0-])=0
EC(E)(F)S(=0)([0-])=0
EC(E)(F)S(=0)([0-])=0
FC()()S(-0)(0-))-0
FC()()S(-0)(0-))-0

FCE)F)S(=0)([O0-)=0
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Table S4 SMILES codes of ionic liquid crystals in the test dataset

No. SMILES code of molecule SMILES code of anion

test 1 [NH2+]=C(N)NC1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCC)C(OCCCCCCCCCO)=Cl [0-]C(CHC)=0

test2  [INH2HJ=CONNCI=CC(OCCCCCCCCCO)=C(0CCCCCCCCCC)C(OCCCCCCCCCC)=Cl FIB-J(F)(F)F

test 3 [NH2+]=C(N)NC1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCC)C(OCCCCCCCCCC)=Cl 0=N([0-])=0

test 4 [NH2+]=C(N)NC1=CC(OCCCCCCCCCC)=C(OCCCCCCCCCC)C(OCCCCCCCCCO)=Cl [Cl]
CCCCCCCCCCCCCCOC(C=CIC(N([H])C2=CC=C([N+](C)(C)C)C=C2)=0)=C(C(OCCCCCCCCCCCCCC)=Cl)OCcceeececeece

tests S (C=C1CN(H)) (INFIC)(C)CIC-C2)=0)=C(C( )=Cl)y -

test 6 CCCCCCCCCCCCOCT=C(C(OCCCCCCCCCCCC)=CO(CINA(C)(C)CC2=CC=CC=C2)=C1)OCCCCCCCCCCCC [Br-]

test7  CCCCCCCCCCCCOCI-COCCOCCCCCCCCC)C(OCCCCCCCCCCCO)-CO(CIPHRICICC-CO-CHCIC-CS-CACS=C2C-CSS) 1y
=c

test 8 Sgccccccccccoc1:0(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC):CC(c[M2(03:cc:cc:cz)L(C:cs4):c4c5:czc:cs5) FIBE)FE

fest9  CCCCCCCCCCCCOCICOCCCCCCCCCCCC)C(OCCCCOCCCCCCOy-CO(CIPHRCI-CC-CO-CIT(C-CS4)-CACS=CAC-CSS)  CI([B-HC2-CC-CO=C)(CI-CC-CC-CR)CA-CC

€S -C CC=C4)=CC=CC=C1

test 10 CCCCCCCECCCCOCI=COCCCCEECCECCE)C(OCCECCCCECCCe)-CE(CPHACI-CE-CO-CHOC-CSY-CACI-CICCS) g0y PIF=0
CCCOCCCCCCCCOCT=C(0CCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CO(CIPHR(C3=CC=CC=C3)C(C(C=CC=C4)=C4$5)=C5C

test 11 g-cac=ce-cer-ci [Br-]
CCCCCCCCCCCCOCI=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=CC(C[P+]2(C3=CC=CC=C3)C(C(C=CC=C4)=C4S5)=C5C

test 12 CCLgeceeccecoci= ) )=CC(CIPH( et )=CaS5) -

test 13 CCCCCCCCCCCCOCI=COCCOCCCCCCCCC)C(OCCCCCCCCCCCO-CO(CIPHRCICO-CO-CHUCIC-CO-CA-CASSICSC

est 6=C2C7=C(C=CC=C7)$6)=C1

test 14 CECCCCCCCCCCOCI=COCCCCCCCCOCOC)C(0CCCOCOCOCCCO)-CO(CIPHA(C3-CC-CO-CIC(C(C-CO-CA-CASICSC  pp 1o o

es 6=C2C7=C(C=CC=CT)36)=C1

test 15 CECECCCCCCCCOCI=COCCCCCCCCOCOC)C(0CCCCCCCOCCCO)-CO(CIPHA(C3-CC-CO-CHC(C-C(CH-CC-CO-CASS)~

s €5C6=C2C=C(CT=CC=CC=CT)S6)=Cl

test 16  CCCCCCCCCCCCOCI=CO=[NH|(C=C1)CC2=CCOCCCCCCCCCCCC)=COCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=C2 [Br-]

test 17 CCCCCCCCCCCCOCI=CO=[NH|(C=C1)CC2=CCOCCCCCCCCCCCC)=COCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=C2 0=N([0-])=0

test 18  CCCCCCCCCCCCOCI=CO=[NH|(C=CT)CC2=CC(OCCCCCCCCCCCC)=COCCCCCCCCCCCC)C(OCCCCCCCCCOCC)=C2 FIB-(F)(F)F

test 19 CCCCCCCCCCCCOCI=CO=[NH|(C=CT)CC2=CC(OCCCCCCCCCCCC)=COCCCCCCCCCCCC)C(OCCCCCCCCCOCC)=C2 FIP-(F)F)(F)(F)F

1= =CC(C2AN- 4= =CC=C4)=C5N2CC6=C5C=

test 20 gfgggglccccccoc C(0CCCCCCECOCCC)C(0CCCCCCCOCOCE)=CO(C2N3C(CH=CICIIC=CO-CH=CN2CCE-CSCC o

test 21 gC(Té;(:ZgZLLLLLOC1:L(OCCCCLLLLLCCC)C(OLLLCCCCCCCLL):CC(CZ:[N+]3C(C4;C(C3)C%L:CA):CSNZLLGZCSCZC O-S(O-DCENFIF-O
CCCCCCCCCCCOCCCCOCI=CC(C2=[NH3C(C4=C(C3)C=CC=CA)=CSN2CCE=C5C=CC=C6)=CCOCCCCCCCCCCCCCCCC)=Cl

test 22 peccececcececcece FIB-JB)(F)F

test 23 CCCCCCCCOCI=C(OCCCCCCCCIC(OCCCCCCCC-CO(C2=N+H]3C(CA=C(C3)C=CC=C4)=CSN2CCH=CSC=CC=C6)=C1 F[B-](F)(F)F
CCCOCCCCCCCCOCT=C(0CCCCCCCCCCC)C(OCCCCCCCCCCCC)=CO(C2=[N+]3C(CA=C(C3)C=CC=C4)=CN2CCH=CSC=C

test24 oo ( e A = ) O=S(IN-IS(O)CE)IFI=O)CEXE)F)=0

test 25 O=C(OCI=CC=C(INH3+])C=C1)C2=CC(OCCCCCCCCCCCCCO)=C(OCCCCCCCCCCCCCC)C(OCCCCCCCCCCCCCC)=C2 0=C([O-)C(F)(F)F

=C(OC1=CC=C(/IN+]([H])=C2C(N(C)C)=C/2N =C1)C3= =

test 26 gcg(coccccggcﬂ):i c[s J[H)=C2CIN(C)C)=C/AN(C)C)C=CC3=CO(0CCCCCCCOCCCCCC)=C(0CCCCCCCCCCCCOIC(OCCCE b

test 27 O=COCI=CC=CUIN+H)=CCNIC(OCICCIC-CANCCIC)CC)CIC=CCI=CCOCCCOCCCCCCCCCO=COCCCCCCCCC g ey e

s CCCOC)COCCCCCCCCCCCCCO)=C3

test 28 O-C(CI=CCIOCCCCCCCCCCCCCC)-C(0CCCCCCCCCCCCCC)C(OCCCCCCCCCCCCC)-CHOC2-CO-CC-CYINHTHD-C3 (¢

es C(N(CC4=C(OC)C=C(OC)C=C4)CC5=C(0C)C=C(OC)C=C5)=C/3N(CCE=C(OC)C=C(OC)C=C6)CCT=C(0C)C=C(OC)C=CT

test 29 0=C(C1=CC(OCCCCCCCCCCCC)=C(OCCCCCCCCCCCC)C(OCCCCCCCCCCCC)=Cl)0C2=CC=C(C=C2)[N+](C)(C)C (-]

test 30 CCCCCCCCCCOCOCT=CO(IN+]2=CC=CC=C2)=CC(OCCCCCCCCCCCC)=C1OCCCCCCCCCCCC F[B-](F)(F)F

test 31  CCCCCCCCCCOCI=CO(N+]2=CC=CC=C2)=CC(OCCCCCCCCCC)=C10CCCCCCCCCC FIP-J(F)(F)(F)(F)F

test 32 CCCCCCCCCCCCOCT=CO(NHR=CC=CC=C2)=CC(OCCCCCCCCCCCC)=CIOCCCCCCCCCCCe FIP-J(F)F)(F)(F)F

test 33 CCCCCCCCCCOCCCOCI=CC(IN+H2=CC=CC=C2)=CC(OCCCCCCCCCCCCCC)=C1OCCCCCCCCCCCCCC F[P-1(F)(F)(F)(F)F

test 34 CCCCCCCCCCCCOCTI=CC([N+]2=CC=CC=C2)=CC(OCCCCCCCCCCCr)=Clocceeeccecece [S-]C#N

test 35  CCCCCCCCCCCCOCT=CC(IN+2=CC=CC=C2)=CC(OCCCCCCCCCCCC)-C10CCCCCCCCCCCC CCCCCCCCCCCCS(=0)([0-])=0

test 36 CCCCCCCCCCCCOCT=CO(NAR=CC=CC=C2)=CC(OCCCCCCCCCCCC)=CIOCCCCCCCCCCCe 0=S([0-])(C(F)(F)F)=0

test 37  CCCCCCCCCCOCI=CC(IN+]2=CC=CC=C2)=CC(OCCCCCCCCCC)=C1OCCCCCCCCCC O=S([N-]S(=0)(C(F)(F)F)=0)(C(F)(F)F)=0

test 38 CCCCCCCCCCCCOCI=CO(IN+]2=CC=CC=C2)=CC(OCCCCCCCCCCCC)=C1OCCCCCCCCCCCC O=S([N-]S(=0)(C(F)(F)F)=0)(C(F)(F)F)=0

test 39  CCCCCCCCCCCCCCOCI=CC(IN+2=CC=CC=C2)=CCOCCCCCCCCCCCOCC)=-Cl0CCCCCCCCCCCCCC 0=S([N-JS(=0)(C(F)(F)F)=0)(C(F)(F)F)=0

test 40  CCCCCCCCCCCCOC(C=CICINF2=CN(CI=CC(C=CO=C4)=CAC=C3)C=C2)=C(C(OCCCCCCCCCCCO)=CIOCCCCCCCCCCCC  [Cl]

test 4]  CCOCCCCCCCCCOC(C=CICIN+]2=CN(C3=CC(C=CC=C4)=C4C=C3)C=C2)=C(C(OCCCCCCCCCCCC)=C1)OCCCCCCCCCCCC  [Bre]

test 42 CCCCCCCCCCCCOC(C=CIC[N+]2=CN(C3=CC(C=CC=C4)=C4C=C3)C=C2)=C(C(OCCCCCCCCCCCC)=Cl)0Cccceeeeecece [I-]

test 43 CCCCCCCCCCCCOC(C=CICINF2=CN(CI=CC(C=CO=C4)=CAC=C3)C=C2)=C(C(OCCCCCCCCCCCC)=CIIOCCCCCCCCCCCC  FIB-J(F)(F)F

test 44  CCCCCCCCCCCCOC(C=CICINH2=CN(CI=CC(C=CC=C4)=CAC=C3)C=C2)=C(C(OCCCCCCCCCCCC)=CIIOCCCCCCCCCCCC  FIP-IF)E)(F)(F)F

test 45  CCCCCCCCCCCCOC(C=ClCIN+]2=CN(C3=CC(C=CC=C4)=C4C=C3)C=C2)=C(C(OCCCCCCCCCCCC)=C1)0CCCCCCCCCCCC  O=S([N-]S(=0)(C(F)(F)F)=0)(C(F)(F)F)=0
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3. Correlation coefficients between explanatory variables

100

Asphatic Molecular Weight 022 025 023 001 015 029 029 018 002 018 007 037 017 D17 019 012 004 004 011 008 007 013 003 004 008

Cationic Molecular Weight 017 018 007 005 004 015 014 012

Cabonic Energy 017 018 006 004 003 017 017 014

Cationic CPK Ares 017 047 010 001 003 004 013 014 012

ors
Catonic CPK Volume 018 018 01 000 002 005 012 013 012
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Fig. S1 Correlations among the explanatory variables of the ionic liquid crystals in the training dataset.
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4. Five-fold cross validation

In five-fold cross validation, the dataset was randomly divided into five groups. Five models were
constructed using four groups as training data. The prediction accuracy of the five models was
evaluated by remaining one group as test data. The average of the RMSE values for test data was
regarded as cross-validation error. Table S3, S4, and Figure S2 shows the results of the five-fold cross
validation when using the selected seven descriptors as follow, aliphatic molecular weight (x),
cationic molecular weight (x2), log(cationic conformers) (x9), cationic dipole (x2), anion molecular

weight (x16), anion dipole (x26), and terminal dipole (x33).

Table S5 Coefficients of explanatory variables of the five constructed models in the five-fold cross

validation
Explanatory No.1 No.2 No.3 No.4 No.5
variables
Aliphatic
MolecularWeight 22.7 20.7 17.0 20.2 18.6
Cationic
Molecular Weight -9.0 -9.0 -14.2 -13.6 -12.9
log(Cationic 28.8 326 287 26.4 277
Conformers)
Cationic Dipole 16.2 18.1 21.1 19.7 19.1
Anion Molecular
Weight -30.9 -29.2 -29.8 -27.5 -28.6
Anion Dipole —6.2 -10.0 -9.1 -10.7 -9.1
Terminal Dipole -28.6 -23.9 -25.4 -28.5 -26.4

Table S6 RMSE values for the training and test data in the five-fold cross validation

No.1 No.2 No.3 No.4 No.5 average
RMSE for
training data / °C 21.4 24.0 22.8 24.0 24.8 23.4
RMSE for
test data / °C 329 24.0 28.1 23.6 18.7 25.5
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