An Expedient Approach for the Regio- and Stereoselective Synthesis of Novel Spiroindolizidines via [3+2] Cycloaddition 
Kamal Alimohammadi, Yaghoub Sarrafi,( Bahareh Rajabpour 
Department of Organic Chemistry, Faculty of Chemistry, Mazandaran University, Babolsar, Iran, E-mail: ysarrafi@umz.ac.ir
	List of contents
	Page
	List of contents
	Page

	Title, Author’s name, Address, General 
methods and characterization data
	S1- S12
	NOE of 7
	S33

	1H NMR of 4a
	S13
	1H NMR of 10a
	S34

	13C NMR of 4a
	S14
	13C NMR of 10a
	S35

	1H NMR of 4b
	S15
	NOE of 10a
	S36

	13C NMR of 4b
	S16
	1H NMR of 10b
	S37

	1H NMR of 4c
	S17
	13C NMR of 10b
	S38

	13C NMR of 4c
	S18
	1H NMR of 10c
	S39

	1H NMR of 4d
	S19
	13C NMR of 10c
	S40

	13C NMR of 4d
	S20
	1H NMR of 10d
	S41

	1H NMR of 4e
	S21
	13C NMR of 10d
	S42

	13C NMR of 4e
	S22
	1H NMR of 10e
	S43

	1H NMR of 4f
	S23
	13C NMR of 10e
	S44

	13C NMR of 4f
	S24
	1H NMR of 10f
	S45

	1H NMR of 4g
	S25
	13C NMR of 10f
	S46

	13C NMR of 4g
	S26
	1H NMR of 10g
	S47

	1H NMR of 4h
	S27
	13C NMR of 10g
	S48

	13C NMR of 4h
	S28
	1H NMR of 10h
	S49

	1H NMR of 4i
	S29
	13C NMR of 10h
	S50

	13C NMR of 4i
	S30
	1H NMR of (E)-12 + (Z)-12
	S51

	1H NMR of 7
	S31
	13C NMR of (E)-12 + (Z)-12
	S52

	13C NMR of 7
	S32
	
	


Experimental Section:
General Methods: Melting points were measured on an Electrothermal 9100 apparatus and are uncorrected. 1H and 13C NMR spectra were recorded on a Bruker 400 and 500-MHz instrument in CDCl3 and DMSO-d6 solvents; chemical shifts are in ppm (δ) from SiMe4 (TMS) as internal standard. Infrared spectra were recorded on a Shimadzu IR-8300 series FT-IR spectrophotometer. Elemental analyses were performed using a Heracus CHN rapid analyzer. 
Chemicals: Chemicals were obtained from Fluka and Merck and used without further puriﬁcation. 
Compound 6 was prepared according to the literature.1 Compound 4a synthesized and characterized by comparison of its physical and spectroscopic data with literature.2
References:

(1) Kawai, Y.; Inaba, Y.; Tokitoh, N. Tetrahedron Asymmetry 2001, 12, 309.
(2) Poornachandran, M.; Raghunathan R. Synth. Commun. 2007, 37, 2507.
General Procedure for the Synthesis of Compounds of 4, 7 and 10:  
A mixture of ninhydrin (1 mmol) or isatin derivatives (1mmol), 1,2,3,4-tetrahydroisoquinoline (1 mmol) and trans-β-nitrostyrenes (1 mmol) in ethanol (10 mL) was stirred at reflux for 2-3 h. After completion of the reaction, as indicated by TLC, the solid was separated by filtration and the pure cycloadducts were obtained by recrystallization from ethanol.
1'-Nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4a)
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Yellow solid; mp: 187-189 ˚C; IR (KBr, cm-1) ( = 1752, 1708, 1556, 1377; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.75 (m, 2H, indolizine), 2.94-3.00 (m, 2H, indolizine), 4.47 (d, 1H, benzylic, J = 5.2 Hz), 5.61 (d, 1H, N-CH, J = 6.8 Hz), 6.56 (dd, 1H, CHNO2, J1 = 7.2 Hz, J2 = 5.2 Hz), 7.16-8.05 (m, 13H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.6, 43.5, 57.9, 64.8, 77.8, 92.3, 123.1, 123.8, 125.3, 126.2, 127.4, 128.6, 129.0, 129.2, 129.4, 132.8, 133.8, 134.9, 137.6, 138.0, 141.1, 141.6, 198.3, 201.1; Anal. Calcd for C26H20N2O4: C, 73.57; H, 4.75; N, 6.60; Found: C, 73.68; H, 4.79; N, 6.43.

2'-(4-Nitrophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4b) 
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Yellow solid; mp: 190-192 ˚C; IR (KBr, cm-1) (= 1752, 1706, 1556, 1518, 1355; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.73 (m, 2H, indolizine), 2.93-2.99 (m, 2H, indolizine), 4.71 (d, 1H, benzylic, J = 4.8 Hz), 5.59 (d, 1H, N-CH, J = 7.2 Hz), 6.67 (dd, 1H, CHNO2, J1 = 6.8 Hz, J2 = 4.8 Hz), 7.14-8.08 (m, 12H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.5, 43.5, 56.4, 65.0, 77.6, 92.0, 123.3, 123.9, 124.0, 125.6, 126.2, 127.5, 129.4, 130.8, 132.4, 134.9, 137.9, 138.2, 140.9, 141.6, 141.7, 147.5, 197.6, 200.4; Anal. Calcd for C26H19N3O6: C, 66.52; H, 4.08; N, 8.95; Found: C, 66.43; H, 4.01; N, 9.04.
2'-(3-Methoxyphenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4c)
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Yellow solid; mp: 193-195 ˚C; IR (KBr, cm-1) ( = 1746, 1698, 1561, 1344; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.75 (m, 2H, indolizine), 2.94-3.00 (m, 2H, indolizine), 3.60 (s, 3H, OMe), 4.44 (d, 1H, benzylic, J = 5.2  Hz), 5.59 (d, 1H, N-CH, J = 6.8 Hz), 6.58 (dd, 1H, CHNO2, J1 = 7.2 Hz, J2 = 5.2 Hz), 6.68-8.06 (m, 12H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.6, 43.5, 55.5, 57.8, 64.7, 77.7, 92.2, 114.1, 114.9, 121.2, 123.2, 123.8, 125.3, 126.2, 127.4, 129.4, 130.1, 132.8, 134.9, 135.3, 137.6, 138.0, 141.1, 141.7, 159.5, 198.3, 201.0; Anal. Calcd for C27H22N2O5: C, 71.35; H, 4.88; N, 6.16; Found: C, 71.34; H, 4.84; N, 6.23.
2'-(4-Methoxyphenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4d)
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Yellow solid; mp: 193-195 ˚C; IR (KBr, cm-1) ( = 1746, 1703, 1556, 1260; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.74 (m, 2H, indolizine), 2.94-2.99 (m, 2H, indolizine), 3.62 (s, 1H, OMe), 4.41 (d, 1H, benzylic, J = 5.6 Hz), 5.58 (d, 1H, N-CH, J = 6.8 Hz), 6.50 (dd, 1H, CHNO2, J1 = 7.2 Hz, J2 = 5.6 Hz), 7.11-8.04 (m, 12H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.5, 43.6, 55.5, 57.4, 64.6, 77.7, 92.8, 114.4, 123.2, 123.8, 125.2, 125.5, 126.2, 127.4, 129.4, 130.5, 132.9, 134.9, 137.6, 138.0, 141.1, 141.7, 159.3, 198.4, 201.3; Anal. Calcd for C27H22N2O5: C, 71.35; H, 4.88; N, 6.16; Found: C, 71.47; H, 4.96; N, 6.06.
2'-(4-Methylphenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4e)
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Yellow solid; mp: 189-191 ˚C; IR (KBr, cm-1) ( = 1743, 1706, 1552, 1345; 1H NMR (400 MHz, DMSO-d6) δ: 2.14 (s, 1H, Me), 2.64-2.73 (m, 2H, indolizine), 2.94-3.01 (m, 2H, indolizine), 4.43 (d, 1H, benzylic, J = 5.6 Hz), 5.58 (d, 1H, N-CH, J = 7.2 Hz), 6.53 (t, 1H, CHNO2, J = 6.2 Hz), 6.97-8.05 (m, 12H, Ar-H). 13C NMR (100 MHz, DMSO-d6) δ: 20.9, 29.5, 43.5, 57.6, 64.7, 77.6, 92.6, 123.2, 123.8, 125.2, 126.2, 127.4, 129.0, 129.4, 129.6, 130.7, 132.9, 134.9, 137.7, 137.9, 138.0, 141.1, 141.7, 198.4, 201.1; Anal. Calcd for C27H22N2O4: C, 73.96; H, 5.06; N, 6.39; Found: C, 73.82; H, 5.15; N, 6.52.
2'-(2-Chloro-5-nitrophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4f)
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Yellow solid; mp: 180-182 ˚C; IR (KBr, cm-1) ( = 1746, 1709, 1529, 1350; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.75 (m, 2H, indolizine), 2.89-3.02 (m, 2H, indolizine), 5.09 (d, 1H, benzylic, J = 3.2 Hz), 5.58 (d, 1H, N-CH, J = 6.4 Hz), 6.56 (dd, 1H, CHNO2, J1 = 6.4 Hz, J2 = 3.6Hz), 7.15-8.54 (m, 11H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.7, 43.3, 52.8, 65.3, 76.6, 92.0, 123.0, 123.9, 125.0, 126.0, 126.4, 126.9, 127.5, 129.4, 131.0, 132.2, 134.6, 135.2, 137.9, 138.0, 140.2, 140.6, 141.9, 147.0, 197.6, 201.5; Anal. Calcd for C26H18ClN3O6: C, 61.97; H, 3.60; N, 8.34; Found: C, 62.11; H, 3.53; N, 8.25.
2'-(4-Fluorophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4g)
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Yellow solid; mp: 193-195 ˚C; IR (KBr, cm-1) ( = 1746, 1698, 1556, 1360; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.75(m, 2H, indolizine), 2.93-3.01(m, 2H, indolizine), 4.50 (d, 1H, benzylic, J = 4.8 Hz), 5.60 (d, 1H, N-CH, J = 6.8 Hz), 6.56 (dd, 1H, CHNO2, J1 = 6.8 Hz, J2 = 4.8 Hz,), 6.99-8.05 (m, 12H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.6, 43.5, 57.0, 64.8, 77.8, 92.4, 115.7, 115.9, 123.4 (J = 73 Hz), 125.7 (J = 88 Hz), 127.4, 129.4, 130.2 (J = 3 Hz), 131.4, 131.5, 132.8, 135.0, 137.7, 139.5 (J = 297 Hz), 141.6, 160.9, 163.3, 198.1, 201.2; Anal. Calcd for C26H19FN2O4: C, 70.58; H, 4.33; N, 6.33; Found: C, 70.72; H, 4.29; N, 6.23.
2'-(4-Chlorophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4h)
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Yellow solid; mp: 190-192 ˚C; IR (KBr, cm-1) ( = 1746, 1707, 1554, 1362; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.74 (m, 2H, indolizine), 2.94-2.99 (m, 2H, indolizine), 4.51 (d, 1H, benzylic, J = 4.8 Hz), 5.58 (d, 1H, N-CH, J = 7.2 Hz), 6.56 (dd, 1H, CHNO2, J1 = 6.8 Hz, J2 = 4.8 Hz), 7.14-8.06 (m, 12H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.5, 43.5, 56.8, 64.8, 77.6, 92.2, 123.2, 123.9, 125.4, 126.2, 127.4, 128.9, 129.4, 131.1, 132.7, 133.0, 133.4, 134.9, 137.8, 138.1, 141.0, 141.6, 198.0, 200.9; Anal. Calcd for C26H19ClN2O4: C, 68.05; H, 4.17; N, 6.10; Found: C, 68.20; H, 4.11; N, 5.98.
2'-(4-Cyanophenyl)-1'-nitro-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (4i)
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Yellow solid; mp: 183-185 ˚C; IR (KBr, cm-1) ( = 2234, 1705, 1552, 1367; 1H NMR (400 MHz, DMSO-d6) δ: 2.64-2.72 (m, 2H, indolizine), 2.93-2.99 (m, 2H, indolizine), 4.63 (d, 1H, benzylic, J = 4.0 Hz), 5.59 (d, 1H, N-CH, J = 4.0 Hz), 6.64 (dd, 1H, CHNO2, J1 = 8.0Hz, J2 = 4.0Hz), 7.14-8.07 (m, 12H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 29.5, 43.4, 56.8, 64.9, 77.6, 91.6, 111.4, 118.6, 123.2, 123.9, 125.5, 126.2, 127.4, 129.4, 130.4, 132.5, 132.7, 134.9, 137.9, 138.2, 140.8, 141.5, 197.7, 200.6; Anal. Calcd for C27H19N3O4: C, 72.15; H, 4.26; N, 9.35; Found: C, 72.18; H, 4.34; N, 9.25.
1'-Methyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indene-2,3'-pyrrolo[2,1-a]isoquinoline]-1,3-dione (7)
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Yellow solid; mp: 181-183 ˚C; IR (KBr, cm-1) ( = 1747, 1706, 1536, 1348; 1H NMR (400 MHz, DMSO-d6) δ: 1.87 (s, 3H, CH3NO2), 2.62-2.68 (m, 2H, indolizine), 2.95-3.01 (m, 2H, indolizine), 4.82 (s, 1H, benzylic), 5.14 (s, 1H, N-CH), 6.92-8.11 (m, 13H, Ar-H); 13C NMR (100 MHz, DMSO-d6) δ: 24.1, 29.5, 43.3, 62.7, 70.6, 75.5, 98.1, 123.1, 123.8, 124.1, 126.3, 127.5, 129.2, 129.4, 129.7, 130.3, 131.7, 133.5, 134.7, 138.1, 138.5, 141.4, 141.5, 197.7, 202.6; Anal. Calcd for C27H22N2O4: C, 73.96; H, 5.06; N, 6.39; Found: C, 74.09; H, 4.97; N, 6.34. 
1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10a) 
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Cream solid; mp: 203-204 oC; IR (KBr, cm-1) ( = 3316, 1720, 1552, 1322; 1H NMR (400 MHz, CDCl3) (: 2.66 – 2.81 (m, 3H, indolizine), 3.14 (m, 1H, indolizine), 4.52 (d, 1H, J = 4.8 Hz, benzylic), 5.86 (d, 1H, J = 6.8 Hz, N-CH), 6.14 (dd, 1H, J = 7.2, 4.8 Hz, CHNO2), 6.72 (d, 1H, J = 8 Hz, Ar-H), 7.06 – 7.34 (m, 11H, Ar-H), 7.72 (d, 1H, J = 7.2 Hz, Ar-H), 10.18 (s, 1H, NH); 13C NMR (100 MHz, CDCl3) (: 29.9, 42.5, 60.3, 63.6, 75.6, 91.7, 109.7, 123.6, 124.5, 124.9, 126.1, 127.1, 127.3, 128.1, 128.4, 128.6, 129.3, 130.0, 132.7, 133.7, 135.1, 141.4, 176.8; Anal. Calcd for C25H21N3O3: C, 72.98; H, 5.14; N, 10.21; Found: C, 73.09; H, 5.06; N, 10.27. 
5-bromo-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10b) 
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Cream solid; mp: 200-202 oC; IR (KBr, cm-1) ( = 3308, 1716, 1552, 1316; 1H NMR (400 MHz, DMSO-d6) (: 2.65 (m, 3H, indolizine), 2.93 (m, 1H, indolizine), 4.45 (d, 1H, J = 4.8 Hz, benzylic), 5.68 (d, 1H, J = 6.2 Hz, N-CH), 6.47 (t, 1H, J = 5.6 Hz, CHNO2), 6.69 (d, 1H, J = 8 Hz, Ar-H), 7.15 – 7.30 (m, 9H, Ar-H), 7.48 (d, 1H, J = 8 Hz, Ar-H), 7.67 (s, 1H, Ar-H), 10.33 (s, 1H, NH); 13C NMR (100 MHz, DMSO-d6) (: 29.8, 42.7, 59.6, 63.7, 75.6, 91.2, 112.0, 114.6, 125.3, 126.1, 127.2, 127.7, 128.3, 128.7, 129.1, 129.4, 130.2, 133.2, 133.4, 134.7, 135.2, 142.7, 175.9; Anal. Calcd for C25H20BrN3O3: C, 61.24; H, 4.11; N, 8.57; Found: C, 61.33; H, 4.17; N, 8.49.

1-methyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10c)
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Cream solid; mp: 207-209 oC; IR (KBr, cm-1) ( = 1709, 1557, 1345; 1H NMR (500 MHz, DMSO-d6) (:  2.50 – 2.68 (m, 3H, indolizine), 2.75 (s, 3H, N-CH3), 2.90 (m, 1H, indolizine), 4.40 (d, 1H, J = 4.1 Hz, benzylic), 5.75 (d, 1H, J = 6.4 Hz, N-CH), 6.45 (t, 1H, J = 5.3 Hz, CHNO2), 6.92 (d, 1H, J = 7.5 Hz, Ar-H), 7.07 – 7.40 (m, 11H, Ar-H), 7.61(d, 1H, J = 7 Hz, Ar-H); 13C NMR (125 MHz, DMSO-d6) (: 26.2, 30.2, 43.1, 60.6, 64.1, 75.9, 91.8, 109.4, 124.1, 124.9, 125.7, 126.5, 127.1, 127.6, 128.7, 129.0, 129.1, 129.8, 130.9, 133.9, 134.9, 135.7, 145.2, 174.8; Anal. Calcd for C26H23N3O3: C, 73.39; H, 5.45; N, 9.88; Found: C, 73.28; H, 5.52; N, 10.02.
1-benzyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10d) 
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Cream solid; mp: 210-211 oC; IR (KBr, cm-1) ( = 1707, 1555, 1344; 1H NMR (500 MHz, DMSO-d6) (: 2.61 – 2.69 (m, 3H, indolizine); 2.91 (m, 1H, indolizine), 4.36 (d, 1H, J = 15.9, N-CH2), 4.47 (bs, 1H, benzylic), 4.84 (d, 1H, J = 15.9, N-CH2), 5.80 (pseudo d, 1H, N-CH), 6.48 (d, 2H, J = 6.7, Ar-H), 6.54 (bs, 1H, CHNO2), 6.60 (d, 1H, J = 7.1 Hz, Ar-H), 7.08 – 7.35 (m, 16H, Ar-H), 7.63 (d, 1H, J = 6.9, Ar-H); 13C NMR (125 MHz, DMSO-d6) (: 30.2, 42.9, 43.1, 60.6, 64.2, 75.9, 91.9, 110.1, 124.2, 125.2, 125.7, 126.6, 127.3, 127.6, 127.9, 129.0, 129.3, 129.7, 129.8, 130.8, 133.9, 134.8, 135.7, 136.2, 144.2, 174.7; MS: m/z = 455 (M+ - NO2); Anal. Calcd for C32H27N3O3: C, 76.63; H, 5.43; N, 8.38; Found: C, 76.57; H, 5.46; N, 8.47.

1'-methyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10e)
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Cream solid; mp: IR (KBr, cm-1) ( = 3323, 1698, 1554, 1335; 1H NMR (400 MHz, CDCl3) (: 1.85 (s, 3H, CH3NO2), 2.49 – 2.68 (m, 3H, indolizine); 2.88-2.92 (m, 1H, indolizine), 4.68 (s, 1H, benzylic), 5.29 (s, 1H, N-CH), 6.76 (d, 1H, J = 7.6 Hz, Ar-H), 6.99 – 7.29 (m, 11H, Ar-H), 7.41 (d, 1H, J = 7.2 Hz, Ar-H), 10.78 (s, 1H, NH); 13C NMR (100 MHz, CDCl3) (: 24.2 , 29.7, 42.2, 64.8, 68.9, 73.6, 97.2, 110.3, 122.6, 123.0, 124.4, 126.3, 127.0, 127.1, 128.8, 129.1, 129.8, 130.4, 132.9, 134.6, 135.0, 143,2, 177.8; Anal. Calcd for C26H23N3O3: C, 73.39; H, 5.45; N, 9.88; Found: C, 73.47; H, 5.31; N, 9.97.

5-bromo-1'-methyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10f) 
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Cream solid; mp: 204-206 oC ; IR (KBr, cm-1) ( = 3394, 1700, 1541, 1339; 1H NMR (500 MHz, DMSO-d6) (: 1.83 (s, 3H, CH3NO2), 2.59 – 2.69 (m, 3H, indolizine), 2.96 (m, 1H, indolizine), 4.66 (s, 1H, benzylic), 5.27 (s, 1H, N-CH), 6.73 (d, 1H, J = 8, Ar-H), 7.00 (d, 1H, J = 6.5, Ar-H), 7.14 – 7.28 (m, 9H, Ar-H), 7.41 (d, 1H, J = 7.9, Ar-H), 7.56 (s, 1H, Ar-H), 10.88 (s, 1H, NH); 13C NMR (125 MHz, DMSO-d6) (: 24.2, 29.8, 42.4, 64.6, 69.1, 73.9, 97.0, 112.4, 114.8, 122.7, 126.3, 127.2, 127.3, 128.9, 129.2, 129.6, 129.9, 130.6, 132.7, 133.3, 134.5, 135.1, 142.7, 177.4; Anal. Calcd for C26H22BrN3O3: C, 61.91; H, 4.40; N, 8.33; Found: C, 61.77; H, 4.49; N, 8.41.

1,1'-dimethyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10g) 
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Cream solid; mp: 179-182 oC; IR (KBr, cm-1) ( = 1706, 1541, 1345; 1H NMR (500 MHz, DMSO-d6) (: 1.86 (s, 3H, CH3NO2); 2.52 – 2.95 (m, 4H, indolizine), 3.14 (s, 3H, N-CH3), 4.71 (s, 1H, benzylic ), 5.32 (s, 1H, N-CH), 6.97 (d, 1H, J = 7.5 Hz, Ar-H), 7.00 – 7.33 (m, 11H, Ar-H), 7.47 (d, 1H, J = 7.5 Hz, Ar-H), 13C NMR (125 MHz, DMSO-d6) (: 24.6, 26.7, 30.1, 42.7, 65.5, 69.6, 73.9, 97.6, 109.8, 123.1, 124.2, 124.5, 126.7, 127.6, 129.3, 129.6, 130.3, 130.7,130.9, 131.2, 133.0, 135.0, 135.5, 145.1, 176.2; MS: m/z = 439 (M+); Anal. Calcd for C27H25N3O3: C, 73.78; H, 5.73; N, 9.56; Found: C, 73.83; H, 5.65; N, 9.64.
1-benzyl-1'-methyl-1'-nitro-2'-phenyl-2',5',6',10b'-tetrahydro-1'H-spiro[indoline-3,3'-pyrrolo[2,1-a]isoquinolin]-2-one (10h) 
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Cream solid; mp: 198-200 oC; IR (KBr, cm-1) ( = 1700, 1544, 1342; 1H NMR (400 MHz, DMSO-d6) (: 1.90 (s, 3H, CH3NO2), 2.56 – 2.96 (m, 4H, indolizine), 4.75 (s, 1H, benzylic), 4.87 (1/2 of AB quartet, 1H, J = 15.6 Hz, N-CH2), 4.98 (1/2 of AB quartet, 1H, J = 15.6 Hz, N-CH2), 5.36 (s, 1H, N-CH), 6.90 (d, 1H, J = 8.0 Hz, Ar-H), 7.03 – 7.32 (m, 16H, Ar-H), 7.51(d, 1H, J = 7.6, Ar-H); 13C NMR (100 MHz, DMSO-d6) (: 24.3, 29.8, 42.3, 43.2, 64.9, 69.2, 73.6, 97.2, 110.0, 122.8, 123.9, 124.4, 126.3, 126.4, 127.2, 128.0, 128.9, 129.1, 129.2, 129.9, 130.5,130.6, 132.5, 134.5, 135.0, 136.3, 143.8, 175.7; Anal. Calcd for C33H29N3O3: C, 76.87; H, 5.67; N, 8.15; Found: C, 76.71; H, 5.75; N, 8.27.

(Z) and (E)-2-(2-oxoindolin-3-ylidene)-1, 2, 3, 4-tetrahydroisoquinolinium 
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Yellow solid; mp: 184-186 oC; IR (KBr, cm-1) ( = 3475, 3363, 1634, 1619, 1554, 1329; 1H NMR (400 MHz, CDCl3) (: 2.94 (t, 2H, J= 5.8 Hz, indolizine), 3.07 (t, 2H, J = 6 Hz, indolizine), 3.66 (t, 2H, J = 5.8 Hz, indolizine), 4.05 (t, 2H, J = 6 Hz, indolizine), 4.57 (s, 2H, indolizine), 4.96 (s, 2H, indolizine), 6.76 (m, 2H, Ar-H), 6.98 (d, 1H, J = 7.6 Hz, Ar-H), 7.15 – 7.27 (m, 8H, Ar-H), 8.15 (dd, 1H, J= 9.2, 2.8 Hz, Ar-H), 8.21 (dd, 1H, J = 9.2, 2.8 Hz, Ar-H ), 8.44 (d, 1H, J = 2.8 Hz, Ar-H), 8.52(d, 1H, J = 2.8 Hz, Ar-H); 13C NMR (100 MHz, CDCl3) (: 28.2, 29.3, 39.7, 43.7, 43.8, 47.6, 112.6, 112.7, 117.2, 117.3, 125.9, 126.7, 126.8, 126.9, 127.0, 127.4, 128.8, 129.2, 130.6, 130.7, 131.2, 131.6, 133.3, 134.2, 137.4, 155.4, 164.7, 192.7, 192.9; MS: m/z = 325 (M+).
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