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Table 1 Syntheses of amidoalkyl naphthols at different temperatures”

Entry Temperature/ “C Solvents Time/min Yield/%*
1 25 EtOH 360 85
2 50 EtOH 120 84
3 75 EtOH 90 86
4 100 EtOH 60 86
5 125 EtOH 60 92
6 125 none 6 91

a. reaction conditions: B-naphthol (2. 5 mmol ), benzaldehyde (2. 5 mmol ), acetamide (2. 5 x 1.3 mmol), [ MIMPS] [ HSO, ]
(0.25 mmol) , EtOH(2 mL) ; b. isolated yield.
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Table 2 Syntheses of amidoalkyl naphthol from different proportions of raw materials*

Entry n(B-naphthol ) : n( benzaldehyde ) : n( acetamide ) Time/min Yield/%"
1 1:1:1.1 10 86
2 1:1:1.2 10 89
3 1:1:1.3 6 91

a. reaction conditions: B-naphthol (2. 5 mmol) , benzaldehyde (2.5 mmol) , acetamide (2.5 x 1.3 mmol), [ MIMPS ][ HSO, ] (0. 25
mmol) , at 125 °C; b. isolated yield.
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Table 3 Syntheses of 1-amidoalkyl-2-naphthols

Method A Method B
Entry Ar Time/h Time/h Time/h Time/min mp( Lit. )/°C of product
(Yield/% )* (Yield/% )* (Yield/% )¢ (Yield/% )¢

1 CeHs 25(63) 25(58) 5(88) 6(91) 237 ~239(242 ~24403])
2 2-CIC¢H, 25(65) 25(59) 4(92) 10(95) 193 ~195(194 ~ 19631
3 4-CIC4H, 25(57) 25(47) 4(90) 12(94) 224 ~226(228 ~229131)
4 2,4-Cl, C¢H, 25(61) 25(51) 5(83) 10(95) 200 ~202(201 ~203[2))
5 4-FC4H, 25(71) 25(67) 4(88) 8(93) 205 ~207(203 ~205037)
6 2-NO, C¢H, 25(70) 25(75) 4(90) 14(93) 215 ~217(212 ~21512))
7 3-NO,C¢H, 25(73) 25(77) 4(91) 12(94) 237 ~239(242 ~ 2441
8 4-NO,C¢H, 25(72) 25(77) 4(91) 7(94) 234 ~236(236 ~237(°))
9 4-CH,C4H, 25(53) 25(56) 4(89) 10(93) 219 ~221(222 ~223097)
10 4-CH, 0C¢H, 25(45) 25(42) 6(84) 40(88) 178 ~180(183 ~185[%))
11 4-OHC4H, 25(48) 25(49) 4(89) 5(96) 221 ~223

a. reaction conditions :B-naphthol (2.5 mmol ) , aromatic aldehyde(2.5 mmol) , CHy;CN(5 mL), p-TSA(0.25 mmol) , at 85 °C ; b. reaction
conditions :3-naphthol (2.5 mmol) , aromatic aldehyde(2.5 mmol), CH;CN(5 mL), [ MIMPS][HSO, ] (0.25 mmol), at 85 C; c. reaction
conditions :3-naphthol (2.5 mmol) , aromatic aldehyde(2.5 mmol) , acetamide (2.5 x 1.3 mmol) , p-TSA(0.25 mmol), at 125 °C ; d. reaction
conditions :3-naphthol (2.5 mmol) , aromatic aldehyde(2.5 mmol) , acetamide(2.5 x 1.3 mmol) , [ MIMPS][ HSO, ] (0.25 mmol) , at 125 C.
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Table 4 [ MIMPS] [ HSO, ] -promoted syntheses of amidoalkyl naphthol derivatives®

Entry Ar R Time/min Yield/%" mp(Lit. )/°C
1 C¢Hs Me 6 91 237 ~239(242 ~244131)
2 2-CIC4H, Me 10 95 193 ~195(194 ~19631)
3 4-CIC4H, Me 12 94 224 ~226(228 ~229131)
4 2,4-C1,C4H, Me 10 95 200 ~202(201 ~20312))
5 4-FC4H, Me 8 93 205 ~207(203 ~205"31)
6 2-NO,C¢H, Me 14 93 215 ~217(212 ~215"%])
7 3-NO,C¢H, Me 12 94 237 ~239(242 ~244131)
8 4-NO,C¢H, Me 7 94 234 ~236(236 ~237'°))
9 4-CH,C¢H, Me 10 93 219 ~221(222 ~223197)

10 4-CH,0C¢H, Me 40 88 178 ~180(183 ~185) %)

11 4-OHC4H, Me 5 9 221 ~223

12 C¢Hs Ph 6 95 234 ~236(234 ~236131)

13 2-CIC¢H, Ph 5 97 254 ~255
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Entry Ar R Time/min Yield/%" mp(Lit. )/°C

14 4-CIC4H, Ph 10 97 177 ~179(177 ~178131)
15 2,4-Cl, C4H, Ph 10 9% 240 ~242

16 4-FC4H, Ph 6 91 191 ~193(193 ~194!2])
17 2-NO,C4H, Ph 5 94 -

18 3-NO,C4H, Ph 7 95 215 ~217(216 ~21713))
19 4-NO,C4H, Ph 10 93 232 ~234(236 ~2370)
20 4-CH,C4H, Ph 5 96 194 ~195(192 ~193531)
21 4-CH;0C¢H, Ph 10 97 196 ~ 198

22 CeHs CH,=CH 7 86 243 ~245

23 2-CIC¢H, CH,=CH 10 94 221 ~223

24 4-CIC¢H, CH,=CH 8 93 212 ~214(213 ~215121)
25 2,4-Cl, CH, CH,=CH 10 94 185 ~ 187

26 4-FC4H, CH,=CH 10 93 222 ~224

27 2-NO,C,H, CH,=CH 10 90 223 ~225

28 3-NO,C4H, CH,=CH 8 94 252 ~253(255 ~25621)
29 4-NO, C¢H, CH,=CH 10 92 217 ~219

30 4-CH,C4H, CH,=CH 10 94 221 ~223

31 4-CH,0C¢H, CH,=CH 10 96 218 ~220(222 ~223121)
32 4-OHC4H, CH,=CH 10 95 186 ~ 188

33 2-CIC4H, NH, 25 85 152 ~ 154

34 2-NO,C¢H, NH, 20 89 167 ~ 169

35 3-NO,C4H, NH, 20 87 177 ~179(179 ~1802))
36 4-NO,C4H, NH, 15 88 208 ~210

a. reaction conditions ; B-naphthol (2.5 mmol ) , aromatic aldehyde (2.5 mmol), amide or urea (2.5 x 1.3 mmol), [ MIMPS] [ HSO, ]
(0.25 mmol) , at 125 °C; b. isolated yield. .
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48 Entry 11 (485K, mp 221 ~203 °C;IR (KBr) ,o/cm "' :3409,3176,3074,1618 ,1589,1515
1436,1373,1272,1232,1176, 1062 ,989 , 852,746 ;' H NMR (300 MHz, DMSO-d, ) ,6:1.93 (s,3H,CH,),
6.62(d,J=8.3 Hz,2H),6.95 ~6.93(m,2H),7.0(d,J =8.3 Hz,1H),7.79 ~7.18 (m,5H),7.83 (s,
1H),8.38(d,J =8.2 Hz,1H),9.20(s,1H),9.95(s,1H,CONH) ,

L4 Entry 23« (185K, mp 221 ~223 °C;IR (KBr) ,o/cm ™' :3413,3066,1660,1620,1531,1438
1272,1066,981,816,754;' H NMR (300 MHz, DMSO-d, ) ,8:5.60 ~5.56 (m,2H) ,6.12(d,J =1.7 Hz,
1H) ,6.49(m,1H),7.14(d,J =8.4 Hz,1H),7.47 ~7.24(m,6H),7.99 ~7.74 (m,3H) ,8.84(d, ] =
7.6 Hz,1H).9.88(s,1H).,
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Synthesis of Amidoalkyl Naphthols: “ One-pot” Reaction
Catalyzed by Sulfonic Acid Ionic Liquid

SHE Ting-Ting, LIU Zu-Liang” , GONG Kai
(School of Chemical Engineering , Nanjing University of Science & Technology , Nanjing 210094 )

Abstract An efficient one-pot synthesis of amidoalkyl naphthols is described. This involves the three-
component Ritter-type reaction of B-naphthol, aromatic aldehyde and amide or urea catalyzed by sulfonic ionic
liquid, 1-methyl-3-propanesulfonic acid immidazolium hydrogen sulfate [ MIMPS ] [ HSO, ]. The results show
that under solvent-free condition at 125 °C and n (B8-naphthol ) : n ( aromatic aldehyde ) : n( amide or urea):
n([MIMPS][HSO,]) =1:1:1.3:0. 1 for 5 ~40 min, the yield of amidoalkyl naphthols was 85% ~97%.
The product could be separated simply by filtration after the reaction. The ionic liquid was recycled four times
without apparent decrease in catalytic activity. The factors which influenced the multi-component reaction were
discussed including the structure of aromatic aldehyde and amide or urea. A possible mechanism was
postulated as well.

Keywords sulfonic ionic liquid, Ritter-type reaction,aromatic aldehyde ,amide ,amidoalkyl naphthols



