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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of InCl3 in D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of Yb(OTf)3 in D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of CeCl3 in D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of DBU (1.0 equiv.)  in D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of EtN3 (1.0 equiv.)  in D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of pridine (1.0 equiv.)  in 
D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of NaOMe (1.0 equiv.)  in 
D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of K2CO3 (1.0 equiv.)  in D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of NaHCO3 (1.0 equiv.)  in 
D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 10 mol% Et3N after 4 h in 
D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 5 mol% Et3N after 4 h in 
D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% CsCO3 after 4 h 
in D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% K3PO4 after 4 h 
in D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% NaOtBu after 4 
h in D2O
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1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% Me3N after 4 h 
in D2O

1H NMR of the recation between D-(+)- ribose and malononitrile in presence of 15 mol% Et3N after 4 h in 
MeOD
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1H NMR Spectra of compound 7a

13C NMR Spectra of compound 7a
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1H NMR Spectra of compound 9a

13C NMR Spectra of compound 9a
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1H NMR Spectra of compound 10a

13C NMR Spectra of compound 10a
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1H NMR Spectra of compound 12a

3C NMR Spectra of compound 12a
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1H NMR Spectra of compound 13a

13C NMR Spectra of compound 13a
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1H NMR Spectra of compound 14a

13C NMR Spectra of compound 14a
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1H NMR Spectra of compound 15a

13C NMR Spectra of compound 15a



17

1H NMR Spectra of compound 16a

13C NMR Spectra of compound 16a
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1H NMR Spectra of compound 7c

13C NMR Spectra of compound 7c
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1H NMR Spectra of compound 9c

13C NMR Spectra of compound 9c
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1H NMR Spectra of compound 10c

13C NMR Spectra of compound 10c
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1H NMR Spectra of compound 12c

13C NMR Spectra of compound 12c
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1H NMR Spectra of compound 13c (MeOD-D4)

13C NMR Spectra of compound 13c (MeOD-D4)
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1H NMR Spectra of compound 14c

13C NMR Spectra of compound 14c



24

1H NMR Spectra of compound 15c

13C NMR Spectra of compound 15c
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1H NMR Spectra of compound 16c

13C NMR Spectra of compound 16c
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1H NMR Spectra of compound 18

13C NMR Spectra of compound 18
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1H NMR Spectra of intermediate III

13C NMR Spectra of intermediate III
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DEPT-135 Spectra of intermediate III
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1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 20 m

1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 40 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 60 m

1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 80 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol%) in D2O after 100 m

1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 120 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 140 m

1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol%) in D2O after 160 m
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1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 180 m

1H NMR of the recation between D-(+)- ribose, malononitrile with Et3N (15 mol% ) in D2O after 4 h 
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 20 m 

1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 40 m 
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 60 m 

1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 80 m 
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 100 m 

1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 120 m 
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1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 140 
minutes 

1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 160 m
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 1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 180 m 

1H NMR of the recation between D-(+)- ribose, malononitrile with DBU (15 mol% ) in D2O after 4 h 
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1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol% ) in D2O after 20 
minutus 

1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol% ) in D2O after 40 
minutus 
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1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol% ) in D2O after 60 
minutus 

1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol% ) in D2O after 80 
minutus 
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1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol%) in D2O after100 
minutus 

1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol%) in D2O after120 
minutes
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1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol%) in D2O after140 
minutes

1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol%) in D2O after160 
minutes
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1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol%) in D2O after180 
minutes

1H NMR of the recation between D-(+)- ribose, malononitrile with K2CO3 (15 mol%) in D2O after 4h
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1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 20 m

1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 40 m
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1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 60 m

1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 80 m
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1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 100 m

1H NMR of the recation between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 120 m
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1H NMR spectrum of between D-(+)-ribose, malononitrile with NaOMe (15 mol%) in D2O after 140 m


