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Proposition of a Series of Guest Compounds as a
Molecular Crystal-Characterization Kit
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A series of guest compounds composed of phenols, diphenols, and benzoic acids was utilized as a
kit in the preparation of a series of crystalline molecular complexes involving 2-pyridone or
2-quinolone derivatives. Advantages of this strategy for regression analysis utilizing melting

points before and after complexation are also discussed.
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Figure 2. Regression Analysis
Based on Melting
Points.
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2 Pentafluorophenol 1
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L-Menthol ——— 3
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4

5 4-Trifluoromethylphenol
6 2,3-Dichlorophenol

7 2,5-Dichlorophenol

8  p-n-Nonylphenol

2-Phenylphenol ————» 5

9 2,3,5-Trichlorophenol
10 2,4,6-Trichlorophenol
11 3,4-Dichlorophenol

6
2,4,5-Trichlorophenol —— 7
3-Cyanopheno] ———» 8
2,3,5-Trimethylphenol — 9

12 3-Nitrophenol > 10

13 Pentafluorobenzoic acid 4-tert-Butylphenol ——— 11

14 2-Chloro-4-nitrophenol 12

15 4-Cyanophenol

16  4-Hydroxybenzaldehyde

17 p-Nitrophenol 13

18  3-Fluorophenol

19 3-Pyridinol Methyl 4-Hydroxybenzoate —» 14

20 3-Methyl-4-nitrophenol

21 2-tert-Butylhydroquinone 15
2-Amino-4-methylphenol ——» 16

22 3-Nitrobenzoic Acid 17

23 3-Chlorobenzoic Acid 2-Nitrobenzoic Acid ——» 18

24 Bisphenol A » 19

25 Salicylic Acid

26  Diethylstilbestrol 20

27  Hydroquinone

28  Pentachlorophenol

29  4-Cyanobenzoic Acid 21

30  4-Nitrobenzoic Acid 22

31  4-Chlorobenzoic Acid

Figure 3. Correspondence Table
of Guest Compounds.
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Figure 4-1. Guest Compounds (1).
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Figure 4-2. Guest Compounds (2).
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Table 2. Results of Molecular Complex-Forming Experiments

Host A B C O,N D
wo| QL Ol @ O

Guest N~ “OH N”~SH N” ~OH N” ~OH
(mp/ °C) (105~107) (127 ~ 130) (221 ~223) (287)

1 (34 ~36) 108~ 110 (oil) (0il) (oil)

2 (42 ~43) 77 ~179 84 ~ 86 111 ~113 43 ~ 46
3(41 ~44) (oil) (29 ~ 130) 188 221

4 (45) 28 ~32 (54 ~101) 44 ~ 46 45~ 48
5(57~59) (78 ~ 88) (oil) 138 ~ 141 155~ 159
6 (59) 43 ~ 46 (oil) 212 239

7 (65 ~ 67) 131~ 133 99 ~ 100 165 ~ 168 127 ~ 129
8 (78 ~ 81) 59 ~ 61 (oil) 123 ~ 124 168 ~ 170
9 (92 ~95) (oil) 78 ~ 80 120 ~ 123 92 ~97
10 (96 ~ 98) 103 ~ 104 56 ~57 145 157 ~ 161
11 (96 ~ 101) (oil) 61 ~62 67~170 97 ~ 100
12 (105~106) 131 ~133 118 ~119 158 ~ 160 174~ 178
13 (110~ 115) 149 ~ 150 117~119 169~172 188 ~ 191
14 (125~128) | (oil) 89 ~ 90 136~ 138 153 ~ 156
15 (127 ~ 129) 70 ~ 73 60 ~ 61 149 ~ 152 127 ~ 130
16 (133~136) | 51~52 80 ~ 82 115~ 118 133~ 136
17 (139 ~ 141) 131 ~ 132 123 ~ 125 167 ~ 169 191 ~ 193
18 (146 ~ 148) (70 ~ 85) 82 ~ 84 125~ 127 179 ~ 181
19 (158 ~ 159) 113~115 74 ~ 175 134~ 138 146 ~ 149
20 (170 ~172) 182 ~ 186 145 163 ~167 155~ 161
21 (219 ~221) 145 ~ 150 166 ~ 168 195 ~ 198 205~ 210
22 (237 ~240) 193 ~ 195 158 ~ 160 201 ~204 221 ~ 225
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Table 3. Results of Regression Analyses

Entry Host n a b R? Y
o ® y=ax+b
1* A 31 059 446  0.76 0 °
2 A 16 053 478 044 /
3 B 16 045 415 043 °
4 C 21 028 1140 0.14 )” X
5 D 21 038 1104 0.16 0

(*) From our previous work (Figure 2).
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3 Al~6, C0~7, E1~6 20 073 1.89 0.533
4 A2, A4, A6, B1, B3, BS, C0~7, 20 0.85 1.03 0.677
D2, D4, D6, E1, E3, ES
5 A2~5, B1~6, C0~7,D1~6, E2~5 | 28 0.78 157 0.601
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Regression Analysis utilizing “the Kit.”

Figure 5.

(a) Host = 2-Pyridinol (A; 2-PyOH);

(b) Host = 2-Pyridinethiol (B; 2-PySH);
(c) Host = 4-Me-2-Quinolone (C);

(d) Host = 6-NO,~4-Me—2-Quinolone (D).
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Table 5. Molecular Recognition utilizing 2-Quinolone Derivatives

@ﬁw@@i omeel
Guest N~ "OH N™ "OH N™ "OH N™ "OH
(mp/ °C) (221 ~223) (287) NO, (179 ~ 183)  NO, (114 ~ 120)
10 (96 ~98) 145 157 ~ 161 124 ~ 128 <30

13 (110 ~115) 169 ~ 172 188 ~ 191 120 ~ 126 78 ~ 84
3(41~44) 188 221 73 104

6 (59) 212 239 (112 ~ 140) 31
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HDOME D INIHNZ LSRN o1 FOREE, =
FaEOFET mp 12 20CEREDOZENHE TS &L

EZOND] LW ERIToTb DD, TLlE
DI IR LTz,

Ll A MEEMOFX v MERER L, o, 21
HOF =42 B35 5nT- (Table 2) DOEESIC, CH
KDOGED mp & D HEDEEHRD mp O OFHES % FH
NTHhDH &I LT, fiRk% Figure 6 (TR
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Figure 6.

Regression between Melting Points of

Molecular Gomplexes.
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5.4 PEREICEET AHREE (Table 4)
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