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Fig. S1.  Molecular self-assembly of [2-Eim] HSO4 via hydrogen bonding.

Fig. S2.  The structure of [2-Eim] HSO4
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Table S2   ANOVA for the response surface quadratic model for time

Source Sum of 
Squares df Mean Square F Value P-Value Prob>F

Model 428.42 3 142.81 196.83 <0.0001

A-Catalyst 373.99 1 373.99 515.46 <0.0001
B-Ammonium 

acetate 9.37 1 9.37 12.91 0.0071

A2 45.07 1 45.07 62.11 <0.0001

Table S3   ANOVA for the response surface quadratic model for Yield
Source Sum of Squares df Mean Square F Value P-Value Prob>F

Model 1040.49 4 260.12 174.69 <0.0001

A-Catalyst 772.21 1 772.21 518.59 <0.0001
B-Ammonium 

acetate 11.25 1 11.25 7.55 0.0286

A2 255.02 1 255.02 171.27 <0.0001
B2 21.03 1 21.03 14.12 0.0071

Residual 10.42 7 1.49

Table S1.  Design Matrix

Std Run Factor 1 (A: Catalyst: 
mol%)

Factor 2 
(Ammonium acetate: 

mmol)

Response 1 (Time: 
min)

Response 2 
(Yield: %)

1 9 3.6 10 18 74
2 7 11.5 10 5 94
3 3 3.6 10.6 16 75
4 10 11.5 10.6 4 94
5 2 1.96386 10.3 24 67
6 1 13.1361 10.3 3 95
7 12 7.55 9.87574 11 87
8 6 7.55 10.7243 7 93
9 11 7.55 10.3 8 93

10 4 7.55 10.3 8 93
11 8 7.55 10.3 7.5 93
12 5 7.55 10.3 8 93



Ethyl 4-(4-bromophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate

White solid, 1H NMR (300 MHz, DMSO-d6): δ (ppm) 0.83 (s, 3H), 0.99 (s, 3H), 1.10 (t, J = 6.9 Hz, 

3H), 1.96 (d, J = 16.0 Hz, 1H), 2.16 (d, J = 16.1 Hz, 1H), 2.29 (s, 3H), 2.38-2.49 (m, 2H), 3.97 (q, J = 

7.0 Hz, 2H), 4.84 (s, 1H), 7.11 (d, J = 7.2 Hz, 2H), 7.37 (d, J = 7.2 Hz, 2H), 9.09 (s, 1H); 13C NMR 

(75 MHz, DMSO-d6): δ (ppm) 14.6, 18.8, 26.9, 29.5, 32.6, 36.2, 50.6, 59.5, 103.5, 110.1, 119.1, 

130.2, 131.0, 145.8, 147.4, 150.0, 167.1, 194.7.



Ethyl 4-(p-tolyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylat

White solid, 1H NMR (500 MHz, CDCl3): δ (ppm) 0.96 (s, 3H), 1.08 (s, 3H), 1.24 (t, J = 7.1 Hz, 3H), 

2.15-2.31 (m, 7H), 2.35 (s, 3H), 4.09 (q, J = 7.1 Hz, 2H), 5.04 (s, 1H), 6.76 (s, 1H), 7.02 (d, J = 7.8 

Hz, 2H), 7.21 (d, J = 7.8 Hz, 2H); 13C NMR (125 MHz, CDCl3): δ (ppm) 14.7, 19.7, 21.5, 27.6, 29.8, 

33.1, 36.6, 41.3, 51.2, 60.2, 106.6, 112.4, 128.3, 129.0, 135.8, 143.9, 144.7, 149.3, 167.9, 196.1.





Ethyl 4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate

White solid, 1H NMR (300 MHz, DMSO-d6): δ (ppm) 0.85 (s, 3H), 1.00 (s, 3H), 1.14 (t, J = 7.0 Hz, 

3H), 1.96 (d, J = 16.0 Hz, 1H), 2.15 (d, J = 16.1 Hz, 1H), 2.27 (s, 3H), 2.37-2.49 (m, 2H), 3.66 (s, 

3H), 3.97 (q, J = 7.0 Hz, 2H), 4.79 (s, 1H), 6.73 (d, J = 8.3 Hz, 2H), 7.05 (d, J = 8.3 Hz, 2H), 8.99 (s, 

1H); 13C NMR (75 MHz, DMSO-d6): δ (ppm) 14.6, 18.7, 26.9, 29.6, 32.6, 35.4, 50.6, 55.3, 59.4, 

104.4, 110.7, 113.5, 128.8, 140.5, 145.1, 149.7, 157.7, 167.4, 194.7.





Ethyl 4-( 2-nitrophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate

yellow solid, 1H NMR: (400 MHz CDCl3): δ (ppm) 0.91 (s, 3H), 1.09 (q, J =7.2, 3H), 1.61 (s, 3H), 

2.07 (d, J =10.4, 1H), 2.18 (d, J =7.2, 1H), 2.30 (d, J=7.6, 1H), 2.29 (s, 1H), 2.38 (s, 3H), 3.97-4.10 

(m, 2H), 5.87 (s, 1H), 5.91 (s, 1H), 7.23 (t, J = 8, 1H), 7.44 (t, J =7.6, 1H) 7.50 (d, J =7.6, 1H), 7.74 

(d, J = 8, 1H); 13C NMR (100 MHz, CDCl3): δ (ppm) 14.0, 19.5, 27.3, 29.0, 32.6, 33.1, 41.2, 50.4, 

60.0, 105.3, 111.6, 124.0, 126.7, 131.2, 132.1, 141.2, 144.0, 148.0, 148.9, 167.1, 195.1;





Ethyl 4-(4-hydroxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate

White solid, 1H NMR (300 MHz, DMSO-d6): δ (ppm) 0.86 (s, 3H), 1.00 (s, 3H), 1.14 (t, J = 7.0 Hz, 

3H), 1.96 (d, J = 16.0 Hz, 1H), 2.15 (d, J = 16.1 Hz, 1H), 2.26 (s, 3H), 2.36-2.49 (m, 2H), 3.96 (q, J = 

7.0 Hz, 2H), 4.74 (s, 1H), 6.56 (d, J = 8.1 Hz, 2H), 6.93 (d, J = 8.1 Hz, 2H), 8.94 (s, 1H), 9.01 (s, 1H); 

13C NMR (75 MHz, DMSO-d6): δ (ppm) 14.6, 18.7, 26.9, 29.6, 32.6, 35.3, 50.8, 59.4, 104.6, 

110.8, 114.9, 128.8, 138.9, 144.8, 149.6, 155.7, 167.5, 194.7.





Ethyl 2,7,7-trimethyl-4-(4-nitrophenyl)-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate 

White solid, 1H NMR (500 MHz, CDCl3): δ (ppm) 0.92 (s, 3H), 1.10 (s, 3H), 1.19 (t, J = 7.1 Hz, 3H), 

2.16 (d, J = 16.4 Hz, 2H), 2.24-2.29 (Distorted AB system, 2H), 2.41 (s, 3H), 4.07 (q, J = 7.1 Hz, 

2H), 5.18 (s, 1H), 6.68 (s, 1H), 7.51 (d, J = 8.5 Hz, 2H), 8.09 (d, J = 8.5 Hz, 2H); 13C NMR (125 MHz, 

CDCl3): δ (ppm) 14.6, 19.8, 27.5, 29.8, 33.1, 37.7, 41.3, 51.0, 60.5, 105.3, 111.4, 123.7, 129.4, 

145.0, 146.6, 149.6, 154.9, 167.3, 195.9.





Ethyl 4-(2,5-dimethoxyphenyl)-2,7,7-trimethyl-5-oxo- 1,4,5,6,7,8-hexahydroquinoline-3 

carboxylate 

White solid; 1H NMR (400 MHz, DMSO-d6): δ (ppm)  0.86 (s, 3H, —CH3), 1.00 (s, 3H, —CH3), 10 

1.14 (t, 3H, J = 7.2 Hz, —CH3), 1.93 (d, 1H, J = 8.0 Hz, —CH2), 2.14 (d, 1H, J = 8.2 Hz, —CH2), 

2.18 (s, 3H, — CH3), 2.26 (d, 1H, J = 8.6 Hz, —CH2), 2.42 (d, 1H, J = 8.6 Hz, —CH2), 3.63 (s, 3H, 

—CH3), 3.64 (s, 3H, —CH3), 3.94 (q, 2H, J = 5.4 Hz, —CH2), 4.99 (s, 1H, —CH), 6.62 15 (d, 1H, J = 

3.2 Hz, ArH), 6.65 (d, 1H, J = 2.4 Hz, ArH), 6.77 (s, 1H, ArH), 8.97 (s, 1H, —NH); 13C NMR (100 

MHz, DMSO-d6): δ (ppm) 14.6, 18.5, 26.7, 29.8, 32.5, 33.5, 40.1, 50.8, 55.5, 56.3, 59.3, 103.3, 

109.0, 111.3, 112.4, 117.3, 136.6, 144.5, 150.5, 152.0, 153.0, 167.7, 194.3





Ethyl 4-(3-ethoxy-4-hydroxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-

Carboxylate.

white solid, 1H NMR: (400 MHz, DMSO-d6 ): δ (ppm) 1.00 (s, 3H), 1.14 (t, J = 6.8), 1.28 (t, J = 6.4), 

1.90 (s, 3H), 1.97 (d, J =14, 1H), 2.16 (d, J =15.6, 1H), 2.26 (d, J =12, 1H), 2.38 (s, 3H), 2.42 (s, 1H), 

3.89 (t, J =7.2, 2H), 3.98 (q, J =7.6, 2H), 4.72 (s, 1H), 5.57 (d, J =7.6, 1H), 6.49 (d, J =7.6, 1H), 6.67 

(s, 1H), 8.55 (s, 1H), 8.99 (s, 1H); 13C NMR (100MHz , DMSO-d6 ): δ (ppm) 19.5, 27.1, 29.4, 32.7, 

35.4, 41.1, 50.7, 51.0, 55.1, 106.0, 112.5, 113.3, 128.7, 139.3, 143.3, 147.5, 157.7, 167.9, 195.5





Ethyl 2,7,7-trimethyl-4-(naphthalen-1-yl)-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate

white solid, 1H NMR: (400 MHz, CDCl3): δ (ppm) 0.89 (t J =8.8, 3H) 1.04 (s 3H) 2.04 (s 3H CH3) 

2.09 (d J =13.6, 1H) 2.16 (s 1H) 2.21 (d J =9.6, 1H) 2.26 (s 1H) 2.36 (s 3H) 3.75- 3.96 (m 2H) 5.83 

(s 1H) 6.19 (s 1H) 7.28 (s 1H) 7.34 (t J =7.6, 1H) 7.434 (t J = 7.6 1H) 7.56 (t J = 7.6, 1H) 7.63 (d J = 

8 1H) 7.75 (d J = 8, 1H) 8.82 (d J = 8.8, 1H); 13C NMR (100 MHz, CDCl3): δ (ppm) 13.9 19.3 27.1 

29.3 31.7 32.5 41.0 50.5 59.6 107.8 113.4 125.2 125.8 126.6 126.8 127.7 131.1 133.2 142.7 

146.0 147.6 167.5 195.6;





Ethyl 4-(4-chloro-3-nitrophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-
carboxylate 

White solid, 1H NMR: (400 MHz, CDCl3): δ (ppm) 0.97 (s, 3H), 1.11 (s, 3H), 1.22 (t, J =7.2, 3H), 

2.17 (d, J =16.4, 1H), 2.22 (d, J =16.8, 2H), 2.36 (s, 1H), 2.42 (s, 3H), 4.09 (q, J =7.2, 2H), 5.11 (s, 

1H), 5.89 (s, 1H), 7.55 (d, J = 2, 1H), 7.57 (d, J =1.6, 1H), 7.77 (d, J = 1.6, 1H). 13C NMR (100 MHz, 

CDCl3): δ (ppm) 14.1, 19.6, 27.1, 29.3, 32.8, 36.5, 41.1, 50.5, 60.1, 104.8, 111.1, 124.4, 125.0, 

131.0, 133.3, 144.3, 147.5, 148.2, 166.6, 195.2.





Ethyl 4-(biphenyl-4-yl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- hexahydroquinoline-3-carboxylate 

White solid; 1H NMR (400 MHz, DMSO-d6): δ (ppm) 0.87 (s, 3H, —CH3), 1.02 (s, 3H, —CH3), 1.17 

(t, 3H, J = 7.0 Hz, —CH3), 2.02 (d, 1H, J = 8.8 Hz, —CH2), 2.20 (d,1H, J = 8.2 Hz, —CH2), 2.30 (s, 

3H, —CH3), 2.34 (d, 1H, J = 7.6 Hz, —CH2), 2.46 (d, 1H, J = 8.6 Hz, —CH2), 4.02 (q, 2H, J = 7.2 Hz, 

—CH2), 4.90 (s, 1H, —CH), 7.25 (d, 100 2H, J = 8.4 Hz, ArH), 7.34 (t, 1H, J = 7.8 Hz, ArH), 7.42 (d, 

2H, J = 8.0 Hz, ArH), 7.50 (d, 2H, J = 8.4 Hz, ArH), 7.61 (d, 2H, J = 9.2 Hz, ArH), 9.10 (s, 1H, —NH); 
13C NMR (100 MHz, DMSO-d6): δ 14.6, 18.8, 27.1, 29.5, 32.7, 36.0, 50.7, 59.6, 103.9, 110.3, 

126.6, 126.9, 127.5, 105128.5, 129.3, 138.1, 140.1, 145.5, 147.3, 150.1, 167.3, 194.8






