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Eco-friendly polyethylene glycol (PEG-400): a green reaction medium for one-pot, four-
component synthesis of novel asymmetrical bis-spirooxindole derivatives at room

temperature

Alireza Hasaninejad,”"Maryam Beyrati’

2-amino-1'-(4-((2-amino-3-cyano-5'-methyl-2',5-dioxo-5,6,7,8-tetrahydrospiro[ chromene-4,3'-
indolin]-1'-yl)methyl)benzyl)-2',5-dioxo-5,6,7,8-tetrahydrospiro[chromene-4,3'-indoline]-3-
carbonitrile 6a
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c]pyrazole]-5'-carbonitrile 6b
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methyl 2'-amino-1-(4-(2'-amino-3'-(methoxycarbonyl)-5,7'-dimethyl-2,5'-dioxo-5'H-
spiro[indoline-3,4'-pyrano[4,3-b]pyran]-1-yl)butyl)-5-fluoro-7'-methyl-2,5'-dioxo-5'H-
spiro[indoline-3,4'-pyrano[4,3-b]pyran]-3'-carboxylate 6¢
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6'-amino-1-(4-(6'-amino-5'-cyano-3',5-dimethyl-2-oxo-1'H-spiro[ indoline-3,4'-pyrano|[ 2,3-
c]pyrazol]-1-yl)butyl)-3'-methyl-2-oxo0-1'H-spiro[indoline-3,4'-pyrano[2,3-c]pyrazole]-5'-
carbonitrile 6d
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6'-amino-1-(4-((6'-amino-5'-cyano-5-methyl-2-oxo0-3'-propyl-1'H-spiro[indoline-3,4'-pyrano[2,3-
c]pyrazol]-1-yl)methyl)benzyl)-5-bromo-2-oxo-3'-propyl-1'H-spiro[indoline-3,4'-pyrano[2,3-

c]pyrazole]-5'-carbonitrile 6e
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methyl 2'-amino-1-(6-(2'-amino-3'-(methoxycarbonyl)-5,7'-dimethyl-2,5'-dioxo-5'H-
spiro[indoline-3,4'-pyrano[4,3-b]pyran]-1-yl)hexyl)-5-bromo-7'-methyl-2,5'-dioxo-5'H-
spiro[indoline-3,4'-pyrano[4,3-b]pyran]-3'-carboxylate 6f
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2'-amino-1-(4-(2'-amino-3'-cyano-5,7'-dimethyl-2,5'-dioxo-5"H-spiro[indoline-3,4'-pyrano[4,3-
b]pyran]-1-yl)butyl)-7'-methyl-2,5'-dioxo-5'H-spiro[indoline-3,4'-pyrano[4,3-b]pyran]-3'-

carbonitrile 6g
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ethyl 2-amino-1'-(4-((2-amino-3-(ethoxycarbonyl)-5'-methyl-2',5-diox0-5,6,7,8-
tetrahydrospiro[chromene-4,3'-indolin]-1'-yl)methyl)benzyl)-5'-bromo-2',5-dioxo-5,6,7,8-
tetrahydrospiro[chromene-4,3'-indoline]-3-carboxylate 6h
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2-amino-1'-(4-((2-amino-3-cyano-5',7,7-trimethyl-2',5-dioxo-5,6,7,8-tetrahydrospiro[ chromene-
4,3'-indolin]-1'-yl)methyl)benzyl)-5'-chloro-7,7-dimethyl-2',5-diox0-5,6,7,8-
tetrahydrospiro[chromene-4,3'-indoline]-3-carbonitrile 61
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ethyl 2-amino-1'-(4-((2-amino-3-(ethoxycarbonyl)-5',7,7-trimethyl-2',5-dioxo-5,6,7,8-
tetrahydrospiro[chromene-4,3'-indolin]-1'-yl)methyl)benzyl)-5'-bromo-7,7-dimethyl-2',5-dioxo-
5,6,7,8-tetrahydrospiro[chromene-4,3'-indoline]-3-carboxylate 6j
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methyl 2'-amino-1-(4-(2'-amino-3'-(methoxycarbonyl)-5-methyl-2,5'-dioxo-5"H-spiro[ indoline-
3,4'-pyrano[3,2-c]chromen]-1-yl)butyl)-5-bromo-2,5'-dioxo-5"H-spiro[indoline-3,4'-pyrano[3,2-
c]chromene]-3'-carboxylate 6k
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ethyl 6'-amino-1-(4-(6'-amino-5'-(ethoxycarbonyl)-3',5-dimethyl-2-oxo-1'H-spiro[indoline-3,4'-

pyrano[2,3-c]pyrazol]-1-yl)butyl)-3'-methyl-2-oxo-1'H-spiro[indoline-3,4'-pyrano[2,3-
c]pyrazole]-5'-carboxylate 61
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methyl 2-amino-1'-(6-(2-amino-3-(methoxycarbonyl)-5',7,7-trimethyl-2',5-dioxo-5,6,7,8-
tetrahydrospiro[chromene-4,3'-indolin]-1'-yl)hexyl)-7,7-dimethyl-2',5-diox0-5,6,7,8-
tetrahydrospiro[chromene-4,3'-indoline]-3-carboxylate 6m
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