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EXPERIMENTAL SECTION 

General Remarks: Melting points were recorded on a Superfit (India) capillary melting point 

apparatus and were uncorrected. IR spectra were recorded on a Bruker-FT-IR spectrometer using 

solid samples as KBr plates. For compounds (3a, 3h, 3l, 6a-l, 11a, 12a and 13a-f) spectra were 

recorded 
1
H NMR (300 MHz and 400 MHz) and 

13
C NMR (75 MHz and 100 MHz) in 

deuterochloroform (CDCl3) on a Bruker 300 MHz and 400 MHz spectrometer using 

tetramethylsilane (TMS, δ = 0) as an internal standard at room temperature. Mass spectra were 

recorded on Agilent 1200 LC/MS-6110 mass spectrometer. 

Typical experimental procedure for the synthesis of methyl (E)-2-((2-formyl-1H-pyrrol-1-

yl)methyl)-3-phenylacrylate (3a) 

A solution of pyrrole-2-carboxaldehyde (2) (0.48 g, 4 mmol) and potassium carbonate 

(1.12 g, 8 mmol) in acetonitrile solvent was stirred for 15 minutes at room temperature. To this 

solution, methyl 2-(acetoxy(phenyl)methyl)acrylate (1a) (1.44 g, 4.8 mmol,) was added drop 

wise till the addition is complete. After the completion of reaction (checked with TLC), 

acetonitrile was evaporated. The crude mass was added EtOAc (15mL) and water (15 mL). This 

organic layer was extracted and washed with water (2 × 10 mL), and brine solution (2 × 10 mL). 

The organic layer was dried over anhydrous sodium sulphate. Removal of solvent led to the 

crude product which was purified through pad of silica gel (100-200 mesh) using ethylacetate 

and hexanes (1:9) solvent. The pure product was obtained as colourless solid (3a). 

 

 

 

 

 

Yield (%): 96%; m.p.: 112-114 ºC; IR (KBr): ν 2188, 1363, 1344 cm
-1

;
 1

H NMR (300 MHz, 

CDCl3): δ 3.77 (s, 3H), 5.47 (s, 2H), 6.20 (t, 1H, J = 2.7 Hz), 6.95 – 7.36 (m, 7H), 8.07 (s, 1H), 

9.58 (s, 1H); 
13

C NMR (75 MHz, CDCl3): δ 45.1, 52.4, 109.9, 124.7, 126.6, 128.8, 129.0, 129.1, 

129.7, 131.8, 133.9, 145.1, 167.3, 179.5; MS (m/z): 269 [M]
+
; Calculated for C16H15NO3: C, 

71.36; H, 5.61; N, 5.20. Found: C, 71.29; H, 5.55; N, 5.26. 



Methyl (E)-3-(4-chlorophenyl)-2-((2-formyl-1H-pyrrol-1-yl)methyl)acrylate (3h) 

 

 

 

 

 

Yield (%): 87%; m.p.: 116-118 ºC; IR (KBr): ν 2179, 1368, 1356 cm
-1

;
 1

H NMR (400 MHz, 

CDCl3): δ 3.78 (s, 3H), 5.44 (s, 2H), 6.21 (dd, 1H, J1 = 2.4 Hz, J2 = 3.6 Hz), 6.91 (s, 1H), 6.96 

(dd, 1H, J1 = 1.6 Hz, J2 = 4 Hz), 7.18 (d, 2H, J = 8.8 Hz), 7.33 (d, 2H, J = 8.4 Hz), 7.99 (s, 1H), 

9.56 (s, 1H); 
13

C NMR (100 MHz, CDCl3): δ 45.1, 52.6, 110.1, 125.0, 127.2, 129.2, 129.3, 

130.5, 131.8, 132.4, 135.9, 143.8, 167.2, 179.7; DEPT 135 (100 MHz, CDCl3): 45.3, 52.5, 110.0, 

124.9, 129.0, 129.1, 130.4, 143.7, 179.5; MS (m/z): 303 [M]
+
; Calculated for C16H14ClNO3: C, 

63.27; H, 4.65; N, 4.61; Found: 63.27; H, 4.65; N, 4.61. 

Methyl (E)-2-((4-bromo-2-formyl-1H-pyrrol-1-yl)methyl)-3-(4-chlorophenyl)acrylate (3l) 

To a stirred solution of methyl (E)-3-(4-chlorophenyl)-2-((2-formyl-1H-pyrrol-1-

yl)methyl)acrylate 3h (300 mg, 0.99 mmol) in THF (5 mL) at 0 °C was added N-

bromosuccinimide (174 mg, 0.99 mmol) as a single portion. The reaction mixture was stirred for 

1 h at 0 °C. After the completion of reaction (monitored by TLC), THF was evaporated in vacou. 

The crude mass was added EtOAc (15 mL) and water (15 mL). This organic layer was extracted 

and washed with water (2 × 10 mL), and brine solution (2 × 10 mL). The organic layer was dried 

over anhydrous sodium sulphate. The organic layer was concentrated led to the crude product 

and was recrystallized from ethanol afforded the desired methyl (E)-2-((4-bromo-2-formyl-1H-

pyrrol-1-yl)methyl)-3-(4-chlorophenyl)acrylate as a pale yellow solid. 

 

 

 

 

 

Yield (%): 82%; m.p.: 126-128 ºC; IR (KBr): ν 2189, 1372, 1355 cm
-1

;
 1

H NMR (400 MHz, 

CDCl3): δ 3.80 (s, 3H), 5.41 (s, 2H), 6.87 (s, 1H),  6.93 (d, 1H, J = 1.6 Hz), 7.17 (d, 2H, J = 8.4 

Hz), 7.35 (d, 2H, J = 8.8 Hz) 8.01 (s, 1H); 9.49 (s, 1H); 
13

C NMR (100 MHz, CDCl3): δ 45.4, 

52.7, 97.4, 125.5, 126.7, 128.6, 129.3, 130.5, 132.0, 132.2, 136.2, 144.4, 166.9, 179.2; DEPT 

135 (100 MHz, CDCl3): 45.2, 52.6, 125.4, 128.4, 129.2, 130.3, 144.2, 179.0; MS (m/z): 381 



[M]
+
; Calculated for C16H13BrClNO3: C, 50.22; H, 3.42; N, 3.66. Found: C, 50.25; H, 3.38; N, 

3.72. 

Typical experimental procedure for the synthesis of methyl 1,3-diphenyl-3,3a,4,8b-

tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-carboxylate (6a) 

A mixture of (Z)-methyl 2-((2-formyl-1H-pyrrol-1-yl)methyl)-3-phenylacrylate (3a) 

(0.56 g, 2 mmol) and N-phenylhydroxylamine 4a (0.33 g, 3 mmol) with 4Å MS in ethanol (10 

mL) was refluxed for 6 h. After the completion of the reaction as indicated by TLC, the reaction 

mixture was concentrated and the resulting crude mass was diluted with water (15 mL) and 

extracted with ethyl acetate (3 × 15 mL). The combined organic layer was washed with brine 

(3 × 15 mL) and dried over anhydrous Na2SO4, the organic layer was concentrated and purified 

by column chromatography using ethyl acetate-hexane (1:9) to afford the pure methyl 1,3-

diphenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-carboxylate 6a. 

 

 

 

 

Yield (%): 80%; mp.: 164-166 ºC; IR (KBr): ν 1732, 1582, 1353 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.74 – 3.79 (m, 4H), 4.12 (d, 1H, J = 11.7 Hz), 5.69 (s, 1H), 5.83 (s, 1H), 5.92 (d, 1H, 

J = 3 Hz), 6.23 - 7.36 (m, 12H);
13

C NMR (75 MHz, CDCl3): δ 49.5, 53.1, 72.1, 72.7, 84.5, 

101.7, 114.0, 114.3, 115.0, 115.1, 118.5, 122.3, 126.8, 128.6, 128.7, 129.0, 129.2, 133.3, 134.6, 

148.8, 172.1; MS (m/z): 360 [M]
+
; Calculated for C22H20N2O3: C, 73.32; H, 5.59; N, 7.77. 

Found: C, 73.30; H, 5.56; N, 7.81. 

Methyl 3-(naphthalen-1-yl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-

3a-carboxylate (6b) 

 

 

 

 



Yield (%): 75%; mp.: 165-167 ºC; IR (KBr): ν 1735, 1588, 1343 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.55 (d, 1H, J = 11.4 Hz), 3.69 (s, 3H), 4.16 (d, 1H, J = 11.7 Hz), 5.95 (s, 1H), 5.99 

(d, 1H, J = 3 Hz), 6.28 (dd, J1 = 11.7 Hz, J2 = 14.7 Hz, 2H), 6.58 (s, 1H), 7.03 – 7.91 ( m, 13H); 

13
C NMR (75 MHz, CDCl3): δ 49.3, 53.1, 71.7, 74.2, 81.9, 101.7, 114.0, 114.3, 115.1, 122.5, 

122.8, 125.4, 125.5, 125.8, 126.6, 129.0, 129.2, 130.5, 130.9, 132.9, 133.9, 133.6, 148.9, 172.2.  

MS (m/z): 410 [M]
+
; Calculated for C26H22N2O3: C, 76.08; H, 5.40; N, 6.82. Found: C, 76.06; H, 

5.43; N, 6.85. 

Methyl 1-phenyl-3-o-tolyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-

carboxylate (6c) 

 

 

 

 

Yield (%): 80%; mp.: 161-163 ºC; IR (KBr): ν 1715, 1597, 1345 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 2.21 (s, 3H), 3.66 – 3.72 (m, 4H), 4.26 (d, 1H, J = 11.7 Hz), 5.86 (s, 1H), 5.89 (d, 1H, 

J = 3 .3 Hz), 5.95 (s, 1H), 6.25 – 7.36 (m, 11H); 
13

C NMR (75 MHz, CDCl3): δ 19.3, 49.1, 52.9, 

71.2, 73.6, 82.5, 101.7, 113.9, 114.3, 115.1, 122.2, 126.1, 127.3, 128.5, 128.9, 130.7, 132.8, 

133.0, 135.8, 148.8, 172.3; MS (m/z): 374 [M]
+
; Calculated for C23H22N2O3: C, 73.78; H, 5.92; 

N, 7.48; Found: C, 73.72; H, 5.89; N, 7.52. 

Methyl 1-phenyl-3-p-tolyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-

carboxylate (6d) 

 

 

 

 

 

Yield (%): 81%; mp.: 164-166 ºC; IR (KBr): ν 1734, 1584, 1338 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 2.36 (s, 3H), 3.73 (s, 3H), 3.79 (d, 1H, J = 11.7 Hz), 4.12 (d, 1H, J = 11.4 Hz), 5.65 (s, 

1H), 5.83 (s, 1H), 5.91 (d, 1H, J = 3 Hz), 6.26 (t, 1H, J = 3 Hz), 6.45 (s, 1H), 7.08 – 7.36 (m, 

9H); 
13

C NMR (75 MHz, CDCl3): δ 21.2, 49.5, 53.0, 72.1, 72.7, 84.6, 101.6, 114.0, 114.3, 115.0, 



122.2, 126.7, 129.0, 129.3, 131.5, 133.3, 138.5, 148.9, 172.2; MS (m/z): 374 [M]
+
; Calculated for 

C23H22N2O3: C, 73.78; H, 5.92; N, 7.48; Found: C, 73.81; H, 5.96; N, 7.50. 

Methyl3-(4-isopropylphenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine 

-3a-carboxylate (6e) 

 

 

 

 

 

Yield (%): 77%; mp.: 169-171 ºC; IR (KBr): ν 1739, 1594, 1323 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 1.26 (d, 6H, J = 6.9 Hz), 2.92 (sep, 1H, J = 11.4 Hz), 3.73 (s, 1H), 3.84 (d, 1H, J = 

11.4 Hz), 4.12 (d, 1H, J = 11.4 Hz), 5.64 (s, 1H), 5.82 (s, 1H), 5.92 – 7.35 (m, 12 H); 
13

C NMR 

(75 MHz, CDCl3): δ 23.8, 23.9, 33.9, 49.5, 53.0, 72.2, 72.7, 84.6, 101.6, 114.0, 114.3, 115.0, 

122.2, 126.7, 126.8, 129.0, 131.8, 133.4, 149.0, 149.5, 172.2; MS (m/z): 402 [M]
+
; Calculated 

for C25H26N2O3: C, 74.60; H, 6.51; N, 6.96; Found: C, 74.64; H, 6.55; N, 6.99. 

Methyl 3-(2-chlorophenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-

3a-carboxylate (6f) 

 

 

 

 

Yield (%): 76%; mp.: 170-172 ºC; IR (KBr): ν 1739, 1529, 1363 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.63 – 3.66 (m, 4H), 4.43 (d, 1H, J = 11.4 Hz), 5.76 (s, 1H), 5.92 (s, 1H), 6.12 - 7.41 

(m, 12H); 
13

C NMR (75 MHz, CDCl3): δ 48.7, 53.0, 71.3, 74.2, 82.6, 101.8, 113.9, 114.4, 115.0, 

122.4, 127.1, 128.6, 128.9, 129.5, 129.8, 132.6, 132.7, 133.2, 148.9, 171.7; MS (m/z): 394 [M]
+
; 

Calculated for C22H19ClN2O3: C, 66.92; H, 4.85; N, 7.09; Found: C, 66.88; H, 4.81; N, 7.14. 

Methyl 3-(3-chlorophenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-

3a-carboxylate (6g) 

 

 



Yield (%): 86%; mp.: 161-163 ºC; IR (KBr): ν 1724, 1588, 1353 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.69 – 3.73 (m, 4H), 4.11 (d, 1H, J = 11.4 Hz), 5.67 (s, 1H), 5.84 (s, 1H), 5.91 (d, 1H, 

J = 3.3 Hz), 6.26 (t, 1H, J = 3 Hz), 6.44 (t, 1H, J = 3 Hz), 7.00 – 7.36 (m, 9H); 
13

C NMR (75 

MHz, CDCl3): δ 49.6, 53.2, 71.9, 72.6, 83.6, 101.9, 114.2, 114.3, 115.1, 122.5, 124.9, 127.0, 

128.9, 129.0, 129.9, 133.0, 134.7, 136.8, 148.6, 171.9; MS (m/z): 394 [M]
+
; Calculated for 

C22H19ClN2O3: C, 66.92; H, 4.85; N, 7.09; Found: C, 66.94; H, 4.82; N, 7.12. 

Methyl 3-(4-chlorophenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-

3a-carboxylate (6h) 

 

 

 

 

 

Yield (%): 78%; mp.: 163-165 ºC; IR (KBr): ν 1736, 1584, 1352 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.66 – 3.72 (m, 4H), 4.08 (d, J = 11.4 Hz, 1H), 5.66 (s, 1H), 5.85 (s, 1H), 5.89 (d, J = 

3.3 Hz, 1H), 6.25 (t, J = 3 Hz, 1H), 6.42 (t, J = 0.9 Hz, 1H), 7.00 – 7.35 (m, 9H); 
13

C NMR (75 

MHz, CDCl3): δ 49.6, 53.1, 71.8, 72.5, 83.8, 101.9, 114.2, 114.3, 115.1, 122.5, 128.3, 128.8, 

129.0, 133.1, 133.2, 134.6, 148.6, 171.9; MS (m/z): 394 [M]
+
; Calculated for C22H19ClN2O3: C, 

66.92; H, 4.85; N, 7.09; Found: C, 66.95; H, 4.82; N, 7.13. 

Methyl 3-(2-methoxyphenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-

3a-carboxylate (6i) 

 

 

 

 

 

Yield (%) : 72%; mp.: 167-169 ºC; IR (KBr): ν 2238, 1543, 1314 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.68 – 3.75 (m, 7H), 4.47 (d, 1H, J = 11.7 Hz), 5.66 (s, 1H), 5.89 (s, 1H), 5.92 (d, 1H, 

J = 3.3 Hz), 6.23 (t, 1H, J = 3 Hz), 6.44 (s, 1H), 6.86 – 7.48 (m, 9H); 
13

C NMR (75 MHz, 

CDCl3) δ 48.1, 52.7, 55.0, 71.9, 74.6, 82.1, 101.3, 109.9, 113.8, 114.5, 114.7, 120.9, 121.9, 

123.6, 127.2, 128.9, 129.4, 133.0, 149.4, 155.6, 172.3; MS (m/z): 390 [M]
+
; Calculated for 

C23H22N2O4: C, 70.75; H, 5.68; N, 7.17; Found: C, 70.72; H, 5.65; N, 7.21. 



Methyl 3-(benzo[d][1,3]dioxol-4-yl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a] 

pyrrolizine-3a-carboxylate (6j) 

 

 

 

 

 

Yield (%): 76%; mp.: 164-166 ºC; IR (KBr): ν 1735, 1588, 1343 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 3.72 – 3.84 (m, 4H), 4.11 (d, 1H, J = 11.1 Hz), 5.60 (s, 1H), 5.83 – 7.33 (m, 14H). 
13

C 

NMR (75 MHz, CDCl3): δ 49.5, 53.0, 71.9, 72.5, 84.4, 101.2, 101.7, 107.37, 108.4, 114.1, 114.3, 

115.1, 120.5, 122.3, 128.2, 129.0, 133.2, 147.9, 148.8, 172.1; MS (m/z): 404. [M]
+
; Calculated 

for C23H20N2O5: C, 68.31; H, 4.98; N, 6.93; Found: C, 68.29; H, 4.94; N, 6.97. 

Butyl 1,3-diphenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-carboxylate (6k) 

 

 

 

 

 

Yield (%): 79%; mp.: 161-163 ºC; IR (KBr): ν 1732, 1579, 1324 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 0.88 (t, 3H, J = 7.2 Hz), 1.18 – 1.25 (m, 2H), 1.45 – 1.50 (m, 2H), 3.73 (d, 1H, J = 

11.7 Hz), 4.08 – 4.15 (m, 3H), 5.70 (s, 1H), 5.85 (s, 1H), 5.95 – 7.37 (m, 13H); 
13

C NMR (75 

MHz, CDCl3): δ 13.6, 19.1, 30.3, 49.5, 66.1, 72.4, 73.0, 84.7, 101.5, 114.1, 114.2, 114.9, 122.3, 

126.8, 128.6, 128.6, 129.0, 133.4, 134.7, 149.0, 171.7; MS (m/z): 402 [M]
+
; Calculated for 

C25H26N2O3: C, 74.60; H, 6.51; N, 6.96; Found: C, 74.60; H, 6.51; N, 6.96. 

Methyl -7-bromo-3-(4-chlorophenyl)-1-phenyl-1,8b-dihydro-3H-isoxazolo[3,4-a]pyrrolizine 

-3a(4H)-carboxylate (6l) 

 

 

 

 

 

 



Yield (%): 69%; mp.: 154-156 ºC; IR (KBr): ν 1738, 1575, 1328 cm
-1

; 
1
H NMR (400 MHz, 

CDCl3): δ 3.69 (d, 1H, J = 11.6 Hz), 3.75 (s, 3H), 4.06 (d, 1H, J = 11.6 Hz), 5.65 (s, 1H), 5.83 (s, 

1H), 5.91 (t, 1H, J = 0.08 Hz), 6.46 (d, 1H, J = 1.2 Hz),  7.15 – 7.36 (m, 9H ); 
13

C NMR (100 

MHz, CDCl3): δ 49.8, 53.4, 72.1, 72.8, 83.8, 102.1, 114.4, 114.5, 115.3, 122.7, 125.1, 129.1, 

129.2, 130.1, 134.9, 136.9, 148.7, 172.07; MS (m/z): 472 [M]
+
; Calculated for C22H18BrClN2O3: 

C, 55.78; H, 3.83; N, 5.91; Found: C, 55.74; H, 3.76; N, 5.95. 

Methyl (E)-2-(((N-((E)-2-formyl-3-phenylallyl)-4-methylphenyl)sulfonamido)methyl)-3-

phenylacrylate (11a) 

To a stirred solution of methyl (E)-2-(((N-((E)-2-(hydroxymethyl)-3-phenylallyl)-4-

methylphenyl)sulfonamido)methyl)-3-phenylacrylate10a (2.0 g, 4 mmol) in dry DCE (10 mL) at 

room temperature was added activated MnO2 (0.83 g, 10.18 mmol) and the reaction was 

continued at reflux temperature for 3 h. After completion of the reaction as monitored by TLC, 

the reaction mixture was diluted with DCE and filtered through Celite. The filtrate was 

evaporated to afford the crude product and further purification by column chromatography over 

silica gel (60-120 mesh) using EtOAc/hexanes as the eluent furnished (Z)-methyl 2-((N-((E)-2-

formyl-3-phenylallyl)-4-methyl phenylsulfonamido)methyl)-3-phenylacrylate 11a as Colourless 

solid. 

 

 

 

 

Yield (%): 72%; m.p.: 145-147 ºC; IR (KBr): ν 2238, 1543, 1314 cm
-1; 1

H NMR (300 MHz, 

CDCl3): δ 2.39 (s, 3H), 3.52 (s, 3H), 4.07 (s, 2H), 4.09 (s, 2H), 7.11 – 7.69 (m, 16H), 9.45 (s, 

1H); 
13

C NMR (75 MHz, CDCl3): δ 21.5, 43.7, 45.6, 51.9, 128.1, 128.5, 128.8, 129.2, 129.5, 

129.7, 130.5, 130.9, 133.2, 133.7, 134.5, 135.5, 141.9, 143.6, 153.8, 167.7, 194.3; MS (m/z) : 

489 [M]
+
; Calculated for C28H27NO5S: C, 68.69; H, 5.56; N, 2.86; Found: C, 68.62; H, 5.51; N, 

2.94. 

Typical experimental procedure for the synthesis of (1Z,2E)-2-(((N-((E)-2-

(methoxycarbonyl)-3-phenylallyl)-4-methylphenyl)sulfonamido)methyl)-N-methyl-3-

phenylprop-2-en-1-imine oxide (12a) 

A suspension of N-Methylhydroxylamine hydrochloride 4b (0.38 g, 4.60 mmol), 4Å MS 

and pyridine (0.44 g, 5.52 mmol) in EtOH (30 ml) was stirred at 0 ⁰C for 1 h. A solution of 

aldehyde 11a (1.5 g, 3.06 mmol) in EtOH (20 ml) was added, and the resulting mixture was 



stirred for 12 h. at room temperature. After completion of the reaction as monitored by TLC, the 

solvent was evaporated under reduced pressure, the residue was chromatographed on a silicagel 

column with AcOEt as eluent to give (75%) of nitrone 12a. 

 

 

 

Yield (%): (75%); IR (KBr): ν 3060, 2950, 1415 cm
-1

;
 1

H NMR (400 MHz, CDCl3): δ 2.37 (s, 

3H), 3.36 (s, 3H), 3.41 (s, 3H), 4.02 (d, 2H, J = 1.6 Hz), 4.09 (s, 1H), 7.04 – 7.59 (m, 17H); 
13

C 

NMR (100 MHz, CDCl3): δ 21.6, 45.4, 47.4, 52.0, 54.6, 124.8, 126.9, 127.3, 127.6, 128.2,  

128.3, 128.7, 129.7, 129.9, 130.5, 134.2, 134.7, 136.1, 137.9, 143.9, 144.7, 167.3; MS (m/z): 518 

[M].
+
 Calculated for C29H30N2O5S: C, 67.16; H, 5.83; N, 5.40; Found: C, 67.13; H, 5.78; N, 5.46. 

Typical experimental procedure for the synthesis of (E)-methyl 7-benzylidene-1-methyl-3-

phenyl-5-tosyloctahydroisoxazolo[4,3-c]pyridine-3a-carboxylate (13a) 

A mixture of (Z)-methyl 2-((N-((E)-2-formyl-3-phenylallyl)-4-

methylphenylsulfonamido)methyl)-3-phenylacrylate 11a (1 g, 2 mmol) N-methylhydroxyl amine 

hydrochloride 4b (0.26 g, 3 mmol) and pyridine (0.24 g, 3 mmol) with 4Å MS in ethanol (10 

mL) was refluxed for 6 h. After the completion of the reaction as indicated by TLC, the reaction 

mixture was concentrated and the resulting crude mass was diluted with water (15 mL) and 

extracted with ethyl acetate (3 × 15 mL). The combined organic layer was washed with brine (3 

× 15 mL) and dried over anhydrous Na2SO4, the organic layer was concentrated and purified by 

column chromatography on silica gel (60-120 mesh), using ethyl acetate-hexane (1:9) to afford 

the pure compound i.e., (E)-Methyl 7-benzylidene-1-methyl-3-phenyl-5-

tosyloctahydroisoxazolo[4,3-c]pyridine-3a-carboxylate 13a. 

 

 

 

 



Yield (%): 83%; mp.: 170-172 ºC; IR (KBr): ν 1735, 1588, 1343 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 2.43 (s, 3H), 2.65 (d, 1H, J = 12.3 Hz,), 2.1 (s, 3H), 3.00 (d, 1H, J = 12.3 Hz), 3.62 (d, 

1H, J = 12 Hz), 3.82 (s, 3H), 4.00 (s, 1H), 4.60 (d, 1H, J = 12.6 Hz), 5.44 (s, 1H), 6.66 (s, 1H), 

7.23 – 7.42 (m, 14H); 
13

C NMR (75 MHz, CDCl3): δ 21.4, 44.1, 44.2, 45.9, 52.9, 60.7, 82.8, 

126.2, 127.6, 127.9, 128.0, 128.3, 128.5, 128.6, 128.9, 129.6, 132.9, 133.2, 134.7, 135.1, 143.7, 

170.8.; MS (m/z): 518 [M]
+
; Calculated for C29H30N2O5S: C, 67.16; H, 5.83; N, 5.40; Found: C, 

67.13; H, 5.79; N, 5.45. 

(E)-Methyl 7-benzylidene-1-methyl-3-p-tolyl-5-tosyloctahydroisoxazolo[4,3-c]pyridine-3a-

carboxylate (13b) 

 

 

 

 

Yield (%): 80%; mp.: 172-174 ºC; IR (KBr): ν 1667, 1624, 1594 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 2.39 (s, 3H), 2.44 (s, 3H), 2.68 (d, 1H, J = 12 Hz), 2.81 (s, 3H), 3.02 (d, 1H, J = 12.6 

Hz), 3.64 (d, 1H, J = 11.7 Hz), 3.80 (s, 3H), 4.01 (s, 1H), 4.59 (d, 1H, J = 12.3 Hz), 5.41 (s, 1H), 

6.65 (s, 1H), 7.07 – 7.45 (m, 13H); 
13

C NMR (75 MHz, CDCl3): δ 21.2, 21.5, 44.1, 44.2, 45.6, 

52.8, 60.8, 82.9, 126.1, 127.6, 127.8, 128.2, 128.4, 128.5, 128.9, 129.0, 129.6, 131.3, 133.0, 

135.1, 138.3, 143.6, 170.4; MS (m/z): 532 [M]
+
; Calculated for C30H32N2O5S: C, 67.65; H, 6.06; 

N, 5.26; Found: C, 67.61; H, 6.02; N, 5.30. 

(E)-Butyl 7-benzylidene-1-methyl-3-p-tolyl-5-tosyloctahydroisoxazolo[4,3-c]pyridine-3a-

carboxylate (13c) 

 

 

 

 

Yield (%): 82%; mp.: 165-167 ºC; IR (KBr): ν 1735, 1651 1614 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 0.92 (t, 3H, J = 7.2 Hz), 1.38 (q, 2H, J = 7.5 Hz), 1.63 – 1.68 (m, 2H), 2.39 (s, 3H), 

2.43 (s, 3H), 2.66 (d, 1H, J = 11.7 Hz), 2.81 (s, 3H), 2.98 (t, 1H, J = 12.3 Hz), 3.65 (d, 1H, J = 

11.7 Hz), 3.98 (s, 1H), 4.22 (t, 2H, J = 6.3 Hz), 4.57 (d, 1H, J = 12.3 Hz), 5.43 (s, 1H), 6.63 (s, 



1H), 7.09 – 7.45 (m, 13H); 
13

C NMR (75 MHz, CDCl3): δ 13.6, 19.0, 21.2, 21.5, 30.4, 44.0, 44.2, 

45.7, 60.7, 65.8, 82.8, 126.1, 127.7, 127.8, 128.3, 128.5, 128.8, 128.9, 129.6, 131.6, 132.9, 135.1, 

138.2, 143.6, 170.0; MS (m/z): 574 [M]
+
; Calculated for C33H38N2O5S: C, 68.96; H, 6.66; N, 

4.87; Found: C, 68.93; H, 6.69; N, 4.90. 

(E)-Butyl 7-benzylidene-3-(4-isopropylphenyl)-1-methyl-5-tosylocta hydroisoxazolo[4,3-

c]pyridine-3a-carboxylate (13d) 

 

 

 

Yield (%): 84%; mp.: 162-164 ºC; IR (KBr): ν 1667, 1624, 1594 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 0.91 (t, 3H, J = 7.2 Hz), 1.28 – 1.43 (m, 8H), 1.63 – 1.68 (m, 2H), 2.43 (s, 3H), 2.66 

(t, 1H, J = 12 Hz), 2.80 (s, 3H), 2.90 – 3.00 (m, 2H), 3.67 (d, 1H, J = 11.7Hz), 3.98 (s, 1H), 4.23 

(t, 2H, J = 6.6 Hz), 4.58 (d, 1H, J = 12.6 Hz), 5.43 (s, 1H), 6.64 (s, 1H), 7.14 – 7.44 (m, 13H). 

13
C NMR (75 MHz, CDCl3): δ 13.6, 19.0, 21.5, 23.9, 24.0, 30.4, 33.9, 44.1, 45.9, 60.7, 65.8, 

82.8, 126.3, 127.6, 127.8, 128.3, 128.5, 128.8, 129.6, 131.9, 132.9, 135.2, 143.6, 149.2, 170.1; 

MS (m/z): 602 [M]
+
; Calculated for C35H42N2O5S: C, 69.74; H, 7.02; N, 4.65; Found: C, 69.72; 

H, 7.05; N, 4.67. 

(E)-Butyl 7-benzylidene-3-(2,4-dichlorophenyl)-1-methyl-5-tosyloctahydroisoxazolo[4,3-c] 

pyridine-3a-carboxylate (13e) 

 

 

 

 

Yield (%): 86%; mp.: 167-169 ºC; IR (KBr): ν 1668, 1624, 1593 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 0.91 (t, 3H, J = 7.5 Hz), 1.35 – 1.42 (m, 2H), 1.61 – 1.68 (m, 2H), 2.43 (s, 3H), 2.65 

(d, 2H, J = 11.2 Hz), 2.78 (s, 3H), 2.96 (d, 2H, J = 12.3 Hz), 3.64 (d, 1H, J = 11.4 Hz), 3.98 (s, 

1H), 4.07 – 4.31 (m, 2H), 4.52 (d, 1H, J = 12.3 Hz), 5.77 (s,1H), 6.65 (s, 1H), 7.17 – 7.48 (m, 

12H); 
13

C NMR (75 MHz, CDCl3): δ 13.6, 19.0, 21.5, 30.2, 43.7, 44.1, 45.5, 59.6, 66.1, 77.9, 

79.7, 126.8, 127.6, 127.7, 127.9, 128.5, 128.8, 129.4, 129.5, 129.6, 132.1, 132.8, 133.2, 133.6, 



134.8, 134.9, 143.7, 169.6; MS (m/z): 628 [M]
+
; Calculated for C32H34Cl2N2O5S: C, 61.05; H, 

5.44; N, 4.45; Found: C, 61.03; H, 5.47; N, 4.48. 

(E)-Butyl 7-benzylidene-3-(4-fluorophenyl)-1-methyl-5-tosyl octahydroisoxazolo[4,3-c] 

pyridine-3a-carboxylate (13f) 

 

 

Yield (%): 84%; mp.: 165-167 ºC; IR (KBr): ν 1741, 1646, 1615 cm
-1

; 
1
H NMR (300 MHz, 

CDCl3): δ 0.92 (t, 3H, J = 7.2 Hz), 1.35 – 1.45 (m, 2H), 1.59 – 1.71 (m, 2H), 2.42 (s, 3H), 2.59 

(d, 1H, J = 11.7 Hz), 2.79 (s, 3H), 2.97 (d, 2H, J = 11.4 Hz), 3.58 (d, 1H, J = 11.7 Hz), 3.95 (s, 

1H), 4.23 (t, 2H, J = 6.6 Hz), 4.58 (d, 1H, J = 12.6 Hz), 5.42 (s,1H), 6.65 (s, 1H), 7.02 – 7.48 (m, 

13H); 
13

C NMR (75 MHz, CDCl3): δ 13.6, 19.0, 21.5, 30.4, 44.0, 44.1, 46.0, 60.4, 65.9, 82.0, 

115.1, 115.3, 127.6, 127.8, 127.9, 128.0, 128.1, 128.5, 128.8, 129.6, 130.8, 130.8, 132.9, 133.3, 

135.1, 143.7, 161.0, 164.3, 170.1. MS (m/z): 578 [M]
+
; Calculated for C32H35FN2O5S: C, 66.42; 

H, 6.10; N, 4.84. Found: C, 66.45; H, 6.14; N, 4.87. 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 





 



 



 



 



 



 



 



 



 



 



 



 

 



 



 

 



 


