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2,3,5-Triphenyltetrahydro-4H-pyrrolo[3,4-d]isoxazole-4,6(5H)-dione (3a)[1] 

White solid, mp 149–150 °C; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (28/72):  δ 7.56 (d, J = 8 Hz, 2H, Ar), 7.47-7.31 (m, 15H, Ar), 7.26-

7.22 (m, 4H, Ar), 7.15-7.11 (m, 4H, Ar),  7.05-6.96 (m, 3H, Ar), 6.64-6.60 (m, 2H, Ar), 

5.75 (s, 1H, trans-H3 ), 5.27 (d, J = 7.8 Hz, 1H, cis-H3), 5.10 (d, J = 7.6 Hz, 1H, trans-

H6a), 4.94 (d, J = 9.2 Hz, 1H, cis-H6a), 4.05 (t, J = 9.2 Hz, 1H, cis-H3a), 4.00 (d, J = 7.5 

Hz, 1H, trans-H3a); 13C NMR (101 MHz, CDCl3) δ 174.11, 173.34, 172.58, 171.28, 

148.89, 147.44, 138.68, 134.56, 131.19, 130.99, 129.40, 129.13, 129.04, 129.00, 

128.90, 128.85, 128.76, 128.18, 127.61, 126.56, 126.17, 125.98, 124.80, 122.94, 

118.79, 114.46, 71.54, 70.07, 57.36, 54.67. 

6-(4,6-Dioxo-2,3-diphenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-yl)hexanoic acid 

(3b) 

Oily amber liquid; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(29/71):  δ 7.49 (d, J = 7.3 Hz, 2H, Ar), 7.37 (t, J = 7.8 Hz, 2H, Ar), 7.32-7.28 (m, 3H, 

Ar), 7.24-7.17 (m, 3H, Ar),  7.09-7.02 (m, 4H, Ar), 6.92 (t, J = 7.4 Hz, 1H, Ar), 5.54 (s, 

1H, trans-H3 ), 5.08 (d, J = 7.8 Hz, 1H, cis-H3), 4.98 (d, J = 7.4 Hz, 1H, trans-H6a), 4.81 

(d, J = 9.2 Hz, 1H, cis-H6a), 3.90 (t, J = 9.2 Hz, 1H, cis-H3a), 3.83 (d, J = 7.4 Hz, 1H, 

trans-H3a); 3.20 (t, J = 7.5 Hz, 2H, -NCH2-), 2.26 (t, J = 7.5 Hz, 2H, -CH2COOH), 1.61 

(quin, J = 7.4 Hz, 2H, -CH2), 1.51 (quin, J = 6.8 Hz, 2H, -CH2), 1.29-1.04 (m, 6H, -CH2-

); 13C NMR (101 MHz, CDCl3) δ 179.11, 175.06, 174.39, 173.60, 172.38, 170.86, 

148.46, 147.31, 138.68, 134.48, 134.08, 129.06, 128.92, 128.83, 128.78, 128.75, 

128.10, 127.52, 126.65, 124.82, 122.81, 119.04, 114.50, 71.11, 69.70, 57.24, 54.59, 

39.02, 38.78, 37.61, 33.72, 33.65, 33.58, 28.17, 27.17, 26.25, 26.20, 26.15, 26.03, 

24.10.  
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11-(4,6-Dioxo-2,3-diphenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-yl)undecanoic acid 

(3c) 

Oily amber liquid; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(29/71):  δ 7.48 (d, J = 7.6 Hz, 2H, Ar), 7.37 (t, J = 7.9 Hz, 2H, Ar), 7.32-7.28 (m, 4H, 

Ar), 7.23-7.16 (m, 4H, Ar),  7.09-7.01 (m, 4H, Ar), 6.90 (t, J = 7.5 Hz, 1H, Ar), 5.52 (s, 

1H, trans-H3 ), 5.07 (d, J = 7.8 Hz, 1H, cis-H3), 4.98 (d, J = 7.5 Hz, 1H, trans-H6a), 4.79 

(d, J = 9.2 Hz, 1H, cis-H6a), 3.89 (t, J = 9.2 Hz, 1H, cis-H3a), 3.82 (d, J = 7.4 Hz, 1H, 

trans-H3a); 3.19 (t, J = 7.5 Hz, 2H, -NCH2-), 2.34 (t, J = 7.5 Hz, 4H, 2x -CH2COOH), 

1.66-1.55 (m, 4H, 2x -CH2-), 1.41-1.01 (m, 26H, 13x -CH2-); 13C NMR (101 MHz, 

CDCl3) δ 179.47, 175.08, 174.46, 173.63, 172.42, 170.92, 148.40, 147.30, 138.68, 

134.49, 134.04, 129.00, 128.90, 128.81, 128.74, 128.71, 128.08, 127.54, 126.69, 

124.81, 122.77, 119.14, 114.58, 71.15, 69.73, 57.24, 54.60, 39.35, 39.13, 37.94, 

33.97, 29.36, 29.31, 29.25, 29.16, 29.02, 28.51, 27.56, 26.79, 26.71, 26.64, 24.68. 

4-(4,6-Dioxo-2,3-diphenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-yl)-N-

dodecylbenzamide (3d)[2] 

Yellowish solid, mp 146–147 °C; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (29/71):  δ 7.69 (d, J = 8.4 Hz, 2H, Ar), 7.56 (d, J = 7.8 Hz, 2H, Ar),  

7.42 (t, J = 7.4 Hz, 3H, Ar), 7.38-7.34 (m, 3H, Ar), 7.23 (t, J = 7.5 Hz, 4H, Ar), 7.15-

7.06 (m, 5H, Ar), 6.97 (t, J = 7.4 Hz, 3H, Ar), 6.69 (d, J = 8.4 Hz, 2H, Ar),  5.77 (s, 1H, 

trans-H3 ), 5.29 (d, J = 7.8 Hz, 1H, cis-H3), 5.12 (d, J = 7.5 Hz, 1H, trans-H6a), 4.94 (d, 

J = 9.2 Hz, 1H, cis-H6a), 4.07 (t, J = 8.8 Hz, 1H, cis-H3a), 4.04 (d, J = 7.6 Hz, 1H, trans-

H3a), 3.45-3.39 (m, 4H, 2x -NHCH2-), 1.59 (quin, J = 7.3 Hz, 4H, 2x -NHCH2CH2CH2-), 

1.36-1.26 (m, 36H, -CH2-), 0.88 (t, J = 7 Hz, 6H, 2x -CH3); 13C NMR (101 MHz, CDCl3) 

δ 173.82, 173.13, 172.28, 171.00, 169.04, 166.36, 148.82, 147.29, 138.50, 135.34, 
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135.07, 133.40, 129.42, 129.08, 129.02, 128.99, 128.87, 128.24, 127.68, 127.54, 

126.52, 126.21, 125.91, 125.58, 124.92, 123.06, 118.85, 114.46, 71.57, 70.07, 57.37, 

54.71, 40.23, 31.92, 29.65, 29.63, 29.60, 29.56, 29.47, 29.35, 29.33, 27.00, 22.69, 

14.11. 

3-(4-Hydroxyphenyl)-2,5-diphenyltetrahydro-4H-pyrrolo[3,4-d]isoxazole-4,6(5H)-dione 

(3e)[3] 

Cream colored solid, mp 181–182 °C (dec); 1H NMR (400 MHz, DMSO-d6), mixture of 

cis/trans-diastereoisomers (47/53):  δ 9.48 (s, 1H, Ar-OH), 9.47 (s, 1H, Ar-OH), 7.51-

7.46 (m, 2H, Ar), 7.43-7.32 (m, 7H, Ar), 7.28-7.21 (m, 6H, Ar), 7.16-7.05 (m, 6H, Ar),  

6.93 (t, J = 7.3 Hz, 1H, Ar), 6.77-6.71 (m, 4H, Ar),  6.67-6.65 (m, 2H, Ar),  5.68 (s, 1H, 

trans-H3 ), 5.41 (d, J = 7.4 Hz, 1H, cis-H3), 5.39 (d, J = 7.8 Hz, 1H, trans-H6a), 4.87 (d, 

J = 9.2 Hz, 1H, cis-H6a), 4.11 (t, J = 8.1 Hz, 1H, cis-H3a), 4.05 (d, J = 7.4 Hz, 1H, trans-

H3a); 13C NMR (101 MHz, DMSO-d6) δ 174.63, 174.31, 173.38, 171.98, 157.22, 

156.98, 148.89, 147.71, 131.54, 129.40, 128.95, 128.78, 128.66, 128.47, 128.37, 

126.54, 126.40, 125.26, 124.48, 122.10, 119.13, 115.40, 115.20, 114.40, 77.66, 77.24, 

70.46, 68.46, 56.54, 54.44. 

6-(3-(4-Hydroxyphenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-

yl)hexanoic acid (3f) 

Sticky orange oil; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(9/91):  δ 7.32 (d, J = 8.7 Hz, 2H, Ar), 7.17 (t, J = 7.3 Hz, 2H, Ar), 7.00 (d, J = 7.8 Hz, 

2H, Ar), 6.91 (t, J = 7.5 Hz, 2H, Ar), 6.81 (d, J = 8.5 Hz, 2H, Ar), 5.43 (s, 1H, trans-H3 

), 5.10 (d, J = 7.9 Hz, 1H, cis-H3), 4.99 (d, J = 7.4 Hz, 1H, trans-H6a), 4.83 (d, J = 8.9 

Hz, 1H, cis-H6a), 3.87 (t, J = 8.7 Hz, 1H, cis-H3a), 3.80 (d, J = 7.4 Hz, 1H, trans-H3a), 

3.24 (t, J = 6.6 Hz, 2H, -NCH2), 2.26 (t, J = 7.4 Hz, 2H, -CH2COOH), 1.64-1.12 (m, 



 
 

S5 

12H, CH2); 13C NMR (101 MHz, CDCl3) δ 177.90, 173.79, 155.50, 148.21, 130.67, 

128.99, 128.23, 122.80, 115.68, 114.79, 69.34, 57.21, 38.98, 33.34, 26.25, 25.91, 

24.06. 

11-(3-(4-Hydroxyphenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-

yl)undecanoic acid (3g) 

Sticky orange oil; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(37/63):  δ 7.31 (d, J = 8.6 Hz, 2H, Ar), 7.23-7.15 (m, 4H, Ar), 7.08-7.03 (m, 2H, Ar), 

6.99 (d, J = 8.0 Hz, 2H, Ar), 6.89 (t, J = 7.4 Hz, 1H, Ar), 6.80 (d, J = 8.6 Hz, 2H, Ar), 

6.74 (d, J = 8.7 Hz, 1H, Ar), 5.42 (s, 1H, trans-H3 ), 5.06 (d, J = 7.6 Hz, 1H, cis-H3), 

4.99 (d, J = 7.4 Hz, 1H, trans-H6a), 4.71 (d, J = 8.9 Hz, 1H, cis-H6a), 3.86 (t, J = 8.9 Hz, 

1H, cis-H3a), 3.79 (d, J = 7.4 Hz, 1H, trans-H3a), 3.21 (t, J = 6.5 Hz, 2H, -NCH2), 2.35 

(t, J = 7.4 Hz, 2H, -CH2COOH), 1.62 (quin, J = 7.4 Hz, 2H, CH2), 1.34-1.09 (m, 38H, 

CH2); 13C NMR (101 MHz, CDCl3) δ 178.64, 175.30, 174.77, 173.80, 173.01, 156.10, 

155.51, 148.17, 147.24, 132.38, 130.64, 128.95, 128.90, 128.70, 128.25, 125.98, 

124.90, 122.79, 119.37, 115.95, 115.82, 115.68, 114.85, 70.92, 69.38, 57.21, 54.53, 

51.46, 39.35, 39.25, 34.16, 33.82, 33.75, 31.91, 29.59, 29.45, 29.32, 29.25, 29.20, 

29.16, 28.98, 28.81, 27.58, 26.75, 26.70, 26.60, 24.98, 24.67, 24.63, 22.68. 

N-Dodecyl-4-(3-(4-hydroxyphenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-

d]isoxazol-5-yl)benzamide (3h) 

Orange solid, mp 149–150 °C (dec); 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (33/67):  δ 7.65 (t, J = 8.3 Hz, 4H, Ar), 7.31 (d, J = 8.4 Hz, 2H, Ar), 

7.22-7.17 (m, 6H, Ar), 7.09-7.05 (m, 6H, Ar), 6.93 (t, J = 7.6 Hz, 2H, Ar), 6.82-6.75 (m, 

4H, Ar), 6.66 (d, J = 8.3 Hz, 2H, Ar), 6.54 (t, J = 5.1 Hz, 1H, NH), 6.31 (t, J = 5.9 Hz, 

1H, NH), 5.63 (s, 1H, trans-H3 ), 5.23 (d, J = 7.8 Hz, 1H, cis-H3), 5.08 (d, J = 7.5 Hz, 
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1H, trans-H6a), 4.82 (d, J = 9.0 Hz, 1H, cis-H6a), 3.97 (t, J = 8.9 Hz, 1H, cis-H3a), 3.95 

(d, J = 7.5 Hz, 1H, trans-H3a), 3.43-3.38 (m, 4H, 2x -NCH2), 1.59 (s, 4H, 2x CH2), 1.33-

1.25 (m, 36H, CH2), 0.87 (t, J = 7.0 Hz, 6H, 2x CH3); 13C NMR (101 MHz, CDCl3) δ 

174.16, 173.59, 172.61, 171.53, 167.07, 166.81, 156.80, 156.07, 148.71, 147.40, 

135.10, 134.75, 133.68, 133.51, 130.09, 129.35, 128.83, 127.98, 127.79, 127.58, 

126.30, 126.02, 125.60, 124.86, 123.01, 118.85, 116.14, 115.86, 114.62, 71.35, 69.72, 

57.30, 54.72, 40.43, 31.92, 29.64, 29.60, 29.57, 29.52, 29.35, 27.03, 27.00, 22.69, 

14.11. 

3-(2-Hydroxyphenyl)-2,5-diphenyltetrahydro-4H-pyrrolo[3,4-d]isoxazole-4,6(5H)-dione 

(3i)[3] 

Yellow solid, mp 186–187 °C (dec); 1H NMR (400 MHz, DMSO-d6), mixture of cis/trans-

diastereoisomers (34/66):  δ 8.06 (s, 1H, Ar-OH), 7.97 (s, 1H, Ar-OH), 7.52-7.42 (m, 

4H, Ar), 7.39-7.15 (m, 18H, Ar), 7.07-7.03 (m, 1H, Ar), 6.98-6.94 (m, 1H, Ar),  6.92-

6.85 (m, 2H, Ar), 6.65-6.62 (m, 2H, Ar), 5.91 (s, 1H, trans-H3 ), 5.31 (d, J = 7.9 Hz, 1H, 

cis-H3), 5.13 (d, J = 7.6 Hz, 1H, trans-H6a), 4.96 (d, J = 9.2 Hz, 1H, cis-H6a), 4.16 (t, J 

= 9.2 Hz, 1H, cis-H3a), 4.15 (d, J = 7.6 Hz, 1H, trans-H3a); 13C NMR (101 MHz, DMSO-

d6) δ 174.28, 173.25, 172.07, 171.14, 155.20, 153.99, 150.21, 148.28, 145.94, 130.89, 

130.52, 129.69, 129.51, 129.42, 129.18, 129.07, 129.01, 128.90, 128.84, 127.90, 

126.55, 126.31, 126.11, 123.88, 123.18, 121.93, 121.00, 120.82, 120.25, 117.43, 

116.77, 115.29, 68.16, 56.49, 53.52. 
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6-(3-(2-Hydroxyphenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-

yl)hexanoic acid (3j) 

Yellowish solid, mp 156–157 °C (dec); 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (16/84):  δ 7.40 (d, J = 7.8 Hz, 1H, Ar), 7.24-7.21 (m, 3H, Ar), 7.11 

(d, J = 7.6 Hz, 2H, Ar), 6.98 (t, J = 7.3 Hz, 1H, Ar), 6.94-6.89 (m, 2H, Ar), 5.70 (s, 1H, 

trans-H3 ), 5.11 (d, J = 7.7 Hz, 1H, cis-H3), 4.99 (d, J = 7.4 Hz, 1H, trans-H6a), 4.89 (d, 

J = 9.4 Hz, 1H, cis-H6a), 4.01 (t, J = 8.9 Hz, 1H, cis-H3a), 3.96 (d, J = 7.5 Hz, 1H, trans-

H3a), 3.21 (t, J = 7.4 Hz, 2H, NCH2), 2.26 (t, J = 7.4 Hz, 2H, -CH2COOH), 1.65-1.09 (m, 

6H, CH2); 13C NMR (101 MHz, CDCl3) δ 172.85, 164.93, 154.04, 147.86, 134.08, 

129.67, 129.18, 129.01, 128.03, 123.97, 120.80, 120.19, 116.91, 115.53, 70.34, 68.26, 

56.57, 40.78, 38.98, 33.22, 29.69, 28.16, 26.28, 25.96, 24.04.         

11-(3-(2-Hydroxyphenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-d]isoxazol-5-

yl)undecanoic acid (3k) 

Amber sticky oil; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(20/80):  δ 7.41 (d, J = 7.9 Hz, 1H, Ar), 7.24-7.17 (m, 3H, Ar), 7.10 (d, J = 8.3 Hz, 2H, 

Ar), 6.97-6.89 (m, 3H, Ar), 5.73 (s, 1H, trans-H3 ), 5.09 (d, J = 7.7 Hz, 1H, cis-H3), 4.98 

(d, J = 7.4 Hz, 1H, trans-H6a), 4.93 (d, J = 9.3 Hz, 1H, cis-H6a), 4.03 (t, J = 9.3 Hz, 1H, 

cis-H3a), 3.96 (d, J = 7.5 Hz, 1H, trans-H3a), 3.18 (t, J = 7.3 Hz, 2H, NCH2), 2.34 (t, J = 

7.6 Hz, 2H, -CH2COOH), 1.64-1.59 (m, 4H, CH2), 1.26-1.08 (m, 26H, CH2); 13C NMR 

(101 MHz, CDCl3) δ 179.38, 175.82, 174.48, 173.27, 172.96, 171.34, 154.86, 153.99, 

148.20, 146.22, 134.06, 130.02, 129.48, 129.15, 128.91, 128.35, 127.81, 126.05, 

123.82, 123.55, 120.69, 120.54, 120.18, 116.81, 116.40, 115.09, 67.34, 60.48, 56.43, 

53.12, 39.46, 39.36, 37.96, 33.97, 31.90, 29.35, 29.27, 29.21, 29.14, 28.99, 28.50, 

27.33, 26.83, 26.70, 26.62, 24.68, 21.04. 



 
 

S8 

N-Dodecyl-4-(3-(2-hydroxyphenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-

d]isoxazol-5-yl)benzamide (3l) 

Yellowish solid, mp 182–183 °C (dec); 1H NMR (400 MHz, DMSO-d6), mixture of 

cis/trans-diastereoisomers (33/67):  δ 10.06 (s, 2H, Ar-OH), 8.47 (s, 2H, C(O)NH), 

7.94-7.77 (m, 4H, Ar), 7.40-6.85 (m, 20H, Ar), 6.64-6.62 (m, 2H, Ar), 5.93 (s, 1H, trans-

H3 ), 5.41 (d, J = 7.9 Hz, 1H, cis-H3), 5.33 (d, J = 7.5 Hz, 1H, trans-H6a), 5.08 (d, J = 

8.9 Hz, 1H, cis-H6a), 4.19 (t, J = 8.8 Hz, 1H, cis-H3a), 4.13 (d, J = 7.6 Hz, 1H, trans-

H3a), 3.35 (s, 4H, 2x -NHCH2-), 1.50 (s, 4H, 2x -NHCH2CH2CH2-), 1.28-1.24 (m, 36H, 

-CH2-), 0.85 (t, J = 7.2 Hz, 6H, 2x -CH3); 13C NMR (101 MHz, DMSO-d6) δ 174.49, 

173.09, 171.63, 165.31, 165.23, 154.84, 154.49, 149.72, 147.40, 134.86, 134.66, 

133.95, 133.59, 129.17, 128.69, 127.76, 127.55, 127.16, 126.16, 126.04, 125.23, 

124.71, 122.11, 121.44, 119.49, 119.07, 115.21, 113.70, 78.04, 77.13, 64.44, 62.61, 

55.48, 52.86, 31.29, 29.04, 29.00, 28.77, 28.70, 26.46, 22.08, 13.92. 

3-(4-(Dimethylamino)phenyl)-2,5-diphenyltetrahydro-4H-pyrrolo[3,4-d]isoxazole-

4,6(5H)-dione (3m)[4] 

Beige solid, mp 176–177 °C (dec); 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (40/60):  δ 7.42-7.32 (m, 8H, Ar), 7.27-7.21 (m, 6H, Ar), 7.13-7.09 

(m, 6H, Ar), 7.04 (t, J = 7.3 Hz, 1H, Ar), 6.96 (t, J = 7.3 Hz, 1H, Ar), 6.73 (d, J = 8.8 Hz, 

2H, Ar), 6.68-6.64 (m, 4H, Ar), 5.65 (s, 1H, trans-H3 ), 5.24 (d, J = 7.8 Hz, 1H, cis-H3), 

5.12 (d, J = 7.5 Hz, 1H, trans-H6a), 4.83 (d, J = 9.2 Hz, 1H, cis-H6a), 4.05 (t, J = 9.2 Hz, 

1H, cis-H3a), 3.98 (d, J = 7.5 Hz, 1H, trans-H3a), 2.96 (s, 6H, 2x -CH3), 2.93 (s, 6H, 2x 

-CH3); 13C NMR (101 MHz, CDCl3) δ 174.39, 173.78, 172.86, 171.66, 150.65, 150.35, 

148.98, 147.83, 131.38, 131.09, 129.27, 129.08, 128.98, 128.91, 128.72, 128.65, 
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128.42, 127.49, 126.22, 126.12, 126.04, 124.52, 122.69, 121.20, 118.85, 114.65, 

112.57, 112.50, 71.68, 69.91, 57.33, 54.70, 40.50, 40.33. 

6-(3-(4-(Dimethylamino)phenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-

d]isoxazol-5-yl)hexanoic acid (3n) 

Orange sticky liquid; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(43/57):  δ 7.30 (d, J = 8.9 Hz, 2H, Ar), 7.22-7.23 (m, 6H, Ar), 7.08 (d, J = 7.6 Hz, 2H, 

Ar), 7.04-7.00 (m, 3H, Ar), 6.89 (t, J = 7.3 Hz, 1H, Ar), 6.70-6.63 (m, 4H, Ar), 5.42 (s, 

1H, trans-H3 ), 5.05 (d, J = 7.8 Hz, 1H, cis-H3), 4.98 (d, J = 7.4 Hz, 1H, trans-H6a), 4.72 

(d, J = 8.9 Hz, 1H, cis-H6a), 3.84 (d, J = 7.6 Hz, 1H, trans-H3a), 3.81 (t, J = 8.9 Hz, 1H, 

cis-H3a), 3.22 (t, J = 6.6 Hz, 2H, -NCH2-), 2.93 (s, 6H, 2x -CH3), 2.92 (s, 6H, 2x -CH3), 

2.31 (t, J = 7.5 Hz, 2H, -CH2COOH), 2.26 (t, J = 7.5 Hz, 2H, -CH2COOH), 1.65-1.48 

(m, 6H, CH2), 1.34-1.26 (m, 6H, CH2); 13C NMR (101 MHz, CDCl3) δ 173.82, 173.13, 

172.28, 171.00, 169.04, 166.36, 148.82, 147.29, 138.50, 135.34, 129.42, 129.02, 

128.87, 128.24, 127.68, 127.54, 126.52, 126.21, 125.91, 123.06, 118.85, 114.46, 

71.57, 70.07, 57.37, 54.71, 40.23, 31.92, 29.65, 29.63, 29.60, 29.56, 29.35, 29.33, 

27.00, 22.69, 14.11. 

11-(3-(4-(Dimethylamino)phenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-

d]isoxazol-5-yl)undecanoic acid (3o) 

Orange sticky liquid; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(31/69): δ 7.30 (d, J = 8.8 Hz, 2H, Ar), 7.21-7.12 (m, 5H, Ar), 7.09-7.04 (m, 2H, Ar), 

6.88 (t, J = 7.5 Hz, 1H, Ar), 6.69 (d, J = 8.8 Hz, 2H, Ar), 6.63 (d, J = 8.8 Hz, 1H, Ar), 

5.52 (s, 1H, trans-H3 ), 5.04 (d, J = 7.6 Hz, 1H, cis-H3), 4.98 (d, J = 7.4 Hz, 1H, trans-

H6a), 4.68 (d, J = 9.0 Hz, 1H, cis-H6a), 3.83 (d, J = 7.6 Hz, 1H, trans-H3a), 3.79 (t, J = 

9.0 Hz, 1H, cis-H3a), 3.23-3.19 (m, 2H, -NCH2-), 2.93 (s, 12H, 4x -CH3); 2.36-2.32 (m, 
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4H, 2x -CH2COOH), 1.66-1.58 (m, 4H, CH2), 1.28-1.09 (m, 28H, CH2); 13C NMR (101 

MHz, CDCl3) δ 179.36, 175.39, 174.85, 173.90, 172.77, 150.44, 150.25, 148.44, 

147.72, 128.87, 128.62, 128.35, 127.66, 126.11, 124.51, 122.53, 121.24, 119.12, 

114.86, 112.59, 112.31, 71.29, 69.55, 57.22, 54.55, 40.51, 40.29, 39.27, 39.10, 33.97, 

29.35, 29.31, 29.26, 29.17, 29.11, 29.02, 27.63, 26.85, 26.74, 26.65, 24.69. 

4-(3-(4-(Dimethylamino)phenyl)-4,6-dioxo-2-phenylhexahydro-5H-pyrrolo[3,4-

d]isoxazol-5-yl)-N-dodecylbenzamide (3p) 

Yellow solid, mp 147–148 °C (dec); 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (29/71): δ 7.74 (d, J = 8.5 Hz, 3H, Ar), 7.67 (d, J = 8.5 Hz, 2H, Ar), 

7.37 (d, J = 8.8 Hz, 3H, Ar), 7.23-7.10 (m, 11H, Ar), 6.74-6.69 (m, 4H, Ar), 6.64 (d, J = 

8.8 Hz, 3H, Ar), 6.25 (t, J = 5.6 Hz, 1H, NH), 6.20 (t, J = 5.6 Hz, 1H, NH), 5.65 (s, 1H, 

trans-H3 ), 5.24 (d, J = 7.8 Hz, 1H, cis-H3), 5.11 (d, J = 7.5 Hz, 1H, trans-H6a), 4.79 (d, 

J = 9.0 Hz, 1H, cis-H6a), 3.99 (d, J = 7.5 Hz, 1H, trans-H3a), 3.97 (t, J = 9.0 Hz, 1H, cis-

H3a), 3.44-3.38 (m, 4H, 2x -NCH2-), 2.96 (s, 6H, 2x -CH3), 2.92 (s, 6H, 2x -CH3), 1.61-

1.56 (m, 6H, CH2), 1.37-1.21 (m, 32H, CH2), 0.88 (t, J = 7.0 Hz, 6H, 2x CH3); 13C NMR 

(101 MHz, CDCl3) δ 174.13, 173.65, 172.59, 171.42, 166.51, 166.42, 150.65, 150.36, 

148.91, 147.69, 135.23, 134.95, 133.80, 133.50, 129.29, 128.73, 128.34, 127.67, 

127.53, 127.47, 126.23, 126.03, 124.63, 122.80, 120.96, 118.94, 114.65, 112.57, 

112.44, 71.71, 69.93, 57.32, 54.77, 40.49, 40.29, 40.24, 31.93, 29.66, 29.64, 29.61, 

29.58, 29.35, 27.03, 22.69, 14.11. 
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3-(4-((11-Hydroxyundecyl)oxy)phenyl)-2,5-diphenyltetrahydro-4H-pyrrolo[3,4-

d]isoxazole-4,6(5H)-dione (3q)[2] 

White solid, mp 84–85 °C; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (40/60):  δ 7.45-7.32 (m, 11H, Ar), 7.26-7.22 (m, 5H, Ar), 7.14-7.05 

(m, 6H, Ar), 6.97 (t, J = 8.8 Hz, 1H, Ar),  6.91 (d, J = 8.8 Hz, 2H, Ar), 6.87 (d, J = 8.6 

Hz, 1H, Ar), 6.65-6.63 (m, 2H, Ar), 5.68 (s, 1H, trans-H3 ), 5.26 (d, J = 7.9 Hz, 1H, cis-

H3), 5.12 (d, J = 7.5 Hz, 1H, trans-H6a), 4.87 (d, J = 9.2 Hz, 1H, cis-H6a), 4.02 (t, J = 9.2 

Hz, 1H, cis-H3a), 3.97 (d, J = 7.5 Hz, 1H, trans-H3a), 3.94-3.90 (m, 4H, 2x -CH2OAr), 

3.63 (t, J = 6.6 Hz, 4H, 2x -CH2OH), 1.81-1.72 (m, 4H, 2x -CH2-), 1.56 (quin, J = 6.5 

Hz, 6H, 3x -CH2-), 1.47-1.42 (m, 6H, 3x -CH2-), 1.32-1.26 (m, 20H, 10x -CH2-); 13C 

NMR (101 MHz, CDCl3) δ 174.21, 173.56, 172.67, 171.49, 159.50, 159.03, 148.81, 

147.49, 131.25, 131.01, 130.42, 129.33, 129.14, 129.00, 128.96, 128.77, 128.74, 

127.80, 126.18, 126.00, 125.96, 124.76, 122.87, 118.95, 114.95, 114.88, 114.59, 

71.30, 69.73, 68.16, 68.00, 63.09, 57.37, 54.63, 32.83, 29.58, 29.53, 29.50, 29.42, 

29.37, 29.24, 26.06, 26.03, 25.76. 

6-(3-(4-((11-Hydroxyundecyl)oxy)phenyl)-4,6-dioxo-2-phenylhexahydro-5H-

pyrrolo[3,4-d]isoxazol-5-yl)hexanoic acid (3r) 

Amber sticky liquid, 1H NMR (400 MHz, CDCl3), mixture of cis/trans-diastereoisomers 

(42/58): δ 7.37-7.34 (m, 2H, Ar), 7.23-7.16 (m, 6H, Ar), 7.08-7.00 (m, 4H, Ar), 6.92-

6.82 (m, 6H, Ar), 5.45 (s, 1H, trans-H3 ), 5.07 (d, J = 7.6 Hz, 1H, cis-H3), 4.99 (d, J = 

7.4 Hz, 1H, trans-H6a), 4.74 (d, J = 9.0 Hz, 1H, cis-H6a), 3.93 (t, J = 6.9 Hz, 2H, -

CH2OAr), 3.85 (t, J = 9.2 Hz, 1H, cis-H3a), 3.79 (d, J = 7.4 Hz, 1H, trans-H3a), 3.66 (t, 

J = 2.1 Hz, 1H, -OH), 3.64 (t, J = 6.6 Hz, 2H, -CH2OH), 3.22 (t, J = 6.5 Hz, 2H, -NCH2), 

2.32 (t, J = 7.5 Hz, 2H, -CH2COOH), 2.26 (t, J = 7.5 Hz, 2H, -CH2COOH), 1.76 (quin, 
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J = 6.3 Hz, 4H, CH2), 1.63-1.07 (m, 44H, CH2); 13C NMR (101 MHz, CDCl3) δ 178.36, 

178.09, 175.17, 174.56, 173.70, 172.55, 159.36, 158.94, 148.35, 147.43, 130.39, 

128.99, 128.72, 128.65, 127.91, 125.90, 124.75, 122.73, 119.09, 114.80, 114.71, 

70.90, 69.36, 68.11, 67.95, 63.07, 57.24, 54.52, 51.43, 38.99, 38.79, 34.15, 33.61, 

33.52, 32.75, 32.67, 31.91, 29.60, 29.56, 29.52, 29.48, 29.40, 29.34, 29.25, 29.22, 

29.16, 27.25, 26.31, 26.27, 26.04, 25.74, 25.68, 24.98, 24.13, 22.68.    

11-(3-(4-((11-Hydroxyundecyl)oxy)phenyl)-4,6-dioxo-2-phenylhexahydro-5H-

pyrrolo[3,4-d]isoxazol-5-yl)undecanoic acid (3s) 

Yellowish sticky liquid, 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (37/63): δ 7.35 (d, J = 8.6 Hz, 2H, Ar), 7.23-7.15 (m, 4H, Ar), 7.08-

6.99 (m, 4H, Ar), 6.91-6.81 (m, 4H, Ar), 5.43 (s, 1H, trans-H3 ), 5.06 (d, J = 7.6 Hz, 1H, 

cis-H3), 4.99 (d, J = 7.4 Hz, 1H, trans-H6a), 4.73 (d, J = 9.1 Hz, 1H, cis-H6a), 3.93 (t, J 

= 7.4 Hz, 2H, -CH2OAr), 3.85 (t, J = 9.2 Hz, 1H, cis-H3a), 3.79 (d, J = 7.4 Hz, 1H, trans-

H3a), 3.65 (t, J = 2.1 Hz, 1H, -OH), 3.64 (t, 2H, J = 6.6 Hz, -CH2OH), 3.22-3.19 (m, 2H, 

-NCH2), 2.35-2.28 (m, 4H 2x -CH2COOH), 1.76 (quin, J = 7.3 Hz, 4H, CH2), 1.64-1.08 

(m, 56H, CH2); 13C NMR (101 MHz, CDCl3) δ 178.89, 178.67, 175.20, 174.60, 173.73, 

172.59, 159.33, 158.93, 148.29, 147.45, 130.39, 128.93, 128.69, 127.96, 125.92, 

124.72, 122.70, 119.12, 114.78, 114.69, 70.93, 69.39, 68.10, 67.93, 63.05, 57.23, 

54.52, 39.31, 39.12, 33.94, 32.75, 29.60, 29.56, 29.52, 29.48, 29.41, 29.38, 29.35, 

29.31, 29.25, 29.22, 29.20, 29.16, 29.08, 29.05, 29.02, 27.62, 26.84, 26.71, 26.63, 

26.08, 26.01, 25.74, 24.98, 24.70. 
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N-Dodecyl-4-(3-(4-((11-hydroxyundecyl)oxy)phenyl)-4,6-dioxo-2-phenylhexahydro-

5H-pyrrolo[3,4-d]isoxazol-5-yl)benzamide (3t)[2] 

Yellowish solid, mp 108–109 °C; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (44/56): δ 7.77-775 (m, 2H, Ar), 7.69-7.67 (m, 2H, Ar), 7.44-7.42 (m, 

3H, Ar), 7.31-7.29 (m, 3H, Ar), 7.25-7.16 (m, 4H, Ar), 7.12-7.05 (m, 4H, Ar), 6.97-6.96 

(m, 2H, Ar), 6.92-6.90 (m, 2H, Ar), 6.86-6.84 (m, 2H, Ar), 6.71-6.69 (m, 2H, Ar), 6.25 

(t, J = 5.5 Hz, 1H, NH), 6.19 (t, J = 5.8 Hz, 1H, NH), 5.69 (s, 1H, trans-H3 ), 5.25 (d, J 

= 7.8 Hz, 1H, cis-H3), 5.11 (d, J = 7.5 Hz, 1H, trans-H6a), 4.82 (d, J = 9.0 Hz, 1H, cis-

H6a), 4.00 (t, J = 9.0 Hz, 1H, cis-H3a), 3.99 (d, J = 7.5 Hz, 1H, trans-H3a), 3.95 (t, J = 

6.5 Hz, 2H, -CH2OAr), 3.90 (t, J = 6.5 Hz, 2H, -CH2OAr), 3.67-3.61 (m, 6H, 2x –OH, 

2x -CH2OH), 3.41 (quin, J = 5.5 Hz, 4H, 2x -NCH2), 1.80-1.26 (m, 76H, CH2), 0.88 (t, 

J = 7.0 Hz, 6H, 2x CH3); 13C NMR (101 MHz, CDCl3) δ 173.95, 173.47, 172.42, 171.25, 

166.40, 159.56, 159.06, 148.75, 147.30, 138.64, 135.29, 135.03, 133.43, 130.24, 

129.35, 128.77, 128.66, 127.78, 127.72, 127.55, 126.21, 125.93, 125.78, 124.91, 

122.98, 119.14, 114.99, 114.89, 114.59, 71.33, 69.73, 68.16, 68.04, 63.05, 57.36, 

54.69, 40.24, 32.82, 31.92, 29.66, 29.63, 29.60, 29.58, 29.54, 29.50, 29.46, 29.43, 

29.40, 29.35, 29.24, 27.01, 26.03, 25.76, 25.74, 22.69, 14.11. 

3-(Furan-2-yl)-2,5-diphenyltetrahydro-4H-pyrrolo[3,4-d]isoxazole-4,6(5H)-dione (3u)[1] 

Beige solid, mp 144–145 °C; 1H NMR (400 MHz, CDCl3), mixture of cis/trans-

diastereoisomers (33/67):  δ 7.54-7.34 (m, 7H, Ar, 1H, furyl), 7.28-7.22 (m, 5H, Ar), 

7.11 (d, J = 7.6 Hz, 3H, Ar), 7.05 (d, J = 8.6 Hz, 1H, Ar),  7.00 (t, J = 7.4 Hz, 1H, Ar), 

6.77-6.75 (m, 2H, Ar), 6.37-6.32 (m, 3H, furyl), 5.68 (s, 1H, trans-H3 ), 5.26 (d, J = 7.8 

Hz, 1H, cis-H3), 5.20 (d, J = 7.5 Hz, 1H, trans-H6a), 4.86 (d, J = 9.2 Hz, 1H, cis-H6a), 

4.18 (d, J = 7.5 Hz, 1H, trans-H3a), 4.00 (t, J = 9.2 Hz, 1H, cis-H3a); 13C NMR (101 MHz, 
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CDCl3) δ 173.79, 173.20, 172.70, 171.46, 150.33, 147.64, 147.05, 146.85, 143.42, 

142.85, 131.46, 131.04, 129.24, 129.22, 129.06, 129.02, 128.87, 128.84, 126.23, 

126.21, 125.33, 123.39, 118.82, 115.32, 110.92, 110.82, 110.71, 108.50, 66.73, 64.36, 

53.71, 52.77. 
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Figure S1: a) Results for the benzene calculated by ChemFREE 
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Figure S1: b) Results for the THF calculated by ChemFREE 
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Figure S1: c) Results for the dioxane calculated by ChemFREE 
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Figure S1: d) Results for the EtOAc calculated by ChemFREE 
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Figure S1: e) Results for the sulfolane calculated by ChemFREE 
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Figure S1: f) Results for the MeCN calculated by ChemFREE 
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Figure S1: g) Results for the DMFcalculated by ChemFREE 
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Figure S1: h) Results for the DMSO calculated by ChemFREE 
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Figure S1: i) Results for the EtOH calculated by ChemFREE 

 

 

 

 

 

 

 

 

 

  



 
 

S66 

 

Figure S1: j) Results for the MeOH calculated by ChemFREE 
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Figure S1: k) Results for the water calculated by ChemFREE 
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Figure S1: l) Results for the methyl oleate calculated by ChemFREE 
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Figure S1: m) Results for the oleic acid calculated by ChemFREE 
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Table 1S: Polarizabilities of the solvents.[a] 

Entry Solvent Displaying Molecular 
polarizability 

Principal polarizability 
components 

α(xx) α(yy) α(zz) 

1 Benzene 

 

8.89 10.74 10.47 5.19 

2 Toluene 

 

10.97 12.08 14.05 6.79 

3 Chloroform 

 

8.52 9.34 9.34 6.89 

4 THF 

 

8.14 8.16 9.11 7.15 

5 Dioxane 

 

8.97 7.58 8.78 10.55 

6 EtOAc 

 

9.38 8.82 7.39 11.91 

7 Sulfolane 

 

11.48 11.37 10.36 12.70 

8 MeCN 

 

4.27 5.51 3.65 3.65 

9 DMF 

 

7.69 8.29 8.82 5.95 

10 DMSO 

 

7.91 9.04 8.08 6.60 

11 EtOH 

 

5.30 6.37 4.91 4.63 
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12 MeOH 

 

3.38 3.01 3.18 3.96 

13 Water 

 

1.51 1.91 1.40 1.21 

14 Methyl 
oleate 

 

39.08 41.85 46.24 29.16 

15 Oleic acid 

 

36.60 37.78 44.60 27.44 

16 Methyl 
laurate 

 

27.87 21.37 22.46 39.79 

[a] Calculated with ChemAxon software. 
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Figure S2: a) FTIR spectrum before reaction, b) Spectrum after reaction, c) Stacked 

spectra 
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b) 

c) 
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Figure S3: TLC plate of recovered methyl laurate (PE/EtOAc = 8/2, spots were made 

visible with iodine) 
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Figure S4: a) GC chromatogram of recovered methyl laurate. b) MS spectrum of 

recovered methyl laurate 
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