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Figure S1. 'H NMR spectrum of 7'-amino-1-ethyl-1'3'-dimethyl-2,2',4'-trioxo-1'2',3',4'-
tetrahydrospiro[indoline-3,5'-pyrano[2,3-d]pyrimidine]-6'-carbonitrile (1c) in DMSO-ds.
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Figure S2. 3BC NMR spectrum of 7'-amino-l-ethyl-1'3'-dimethyl-2,2'4'-trioxo-1',2",3',4'-
tetrahydrospiro[indoline-3,5'-pyrano[2,3-d]pyrimidine]-6'-carbonitrile (1c) in DMSO-de.
S2




1401-M3

EE A R SREEZCHEE2EEE ¢
RRAgRfi5ss 1233833977500
. i r
Whire AR
i "
1
I | | |
i.u\lJ L S _/'l \ L
KR L e I
lUI.S IUI.U 9.‘5 9.‘0 B.IS S:U ?{5 7:0 6.‘5 S.IU 5:5 5.‘0 4.‘5 4.‘0 3.‘5 3:0 2.‘5 Z.IU 1:5 1{0 U:S U.‘D ﬂI.S 'lI.D
f1 (ppm)
Figure S3. H NMR spectrum of 7'-amino-1,1',3'-triethyl-2,2',4'-trioxo-1',2",3',4'-

tetrahydrospiro[indoline-3,5'-pyrano[2,3-d]pyrimidine]-6'-carbonitrile (2c) in DMSO-ds.
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Figure S4. 13C NMR spectrum of 7'-amino-1,1',3'-triethyl-2,2',4'-trioxo-1',2',3',4'-

tetrahydrospiro[indoline-3,5'-pyrano|[2,3-d]pyrimidine]-6'-carbonitrile (2¢) in DMSO-ds.
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Figure S5. 'H NMR spectrum of 7'-amino-1'3"-dibenzyl-1-ethyl-2,2'4'-trioxo-1',2",3',4'"-

tetrahydrospiro[indoline-3,5'-pyrano|[2,3-d]pyrimidine]-6'-carbonitrile (3¢) in DMSO-ds.
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Figure S6. BC NMR spectrum of 7'-amino-1'3'-dibenzyl-1-ethyl-2,2',4'-trioxo-1'2',3',4'-

tetrahydrospiro[indoline-3,5'-pyrano|[2,3-d]pyrimidine]-6'-carbonitrile (3¢) in DMSO-ds.
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Figure S7. 'H NMR spectrum of 7'-amino-1'3'-dimethyl-2,2'4'-trioxo-1-propyl-1'2'3',4"-
tetrahydrospiro[indoline-3,5'-pyrano[2,3-d]pyrimidine]-6'-carbonitrile (4c) in DMSO-ds.

1401-N5 F3.0%10°

51.54
50.63
48 66
40.22
40.05
40.01
39.85
39.84
39.80
39.63
39.50
39.38
39.17
L38.96
14.97
11.85

177.45
——163.64
—161.29

15463
—150.24
—14291
-—110.37

87 .50
~—58.67
é‘tﬁ 84
hS

F2.8%107
;2.5x10?
f2.4x107
b2.2%107
;2.Dx10?
:1.s><107
:1.6K1D7
F4x10”
——1.2><107
f1.0x107
Fg.0%10°
;E.DXIDG
f4.0x10°

La.0x10®

0.0

f~2.0%10°

ZE‘D Z‘ZD ZIID ZI]IIJ léﬂ IEIIIJ 13I"E| léD IE‘ED 1‘;0 léﬂ 12IIJ ¢ Eiﬂ ]lEIIIJ Q‘D E‘D ?IIJ SIIJ EIIJ 4I|] EIEI ZIEI 1I|] II] *IIIJ

1 (ppm
Figure S8. ©BC NMR spectrum of 7'-amino-1'3"-dimethyl-2,2'4'"-trioxo-1-propyl-1,2'3',4'-
tetrahydrospiro[indoline-3,5'-pyrano|[2,3-d]pyrimidine]-6'-carbonitrile (4c) in DMSO-ds.
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Figure S9. 'H NMR spectrum of 7'-amino-1-benzyl-1'3'-dimethyl-2,2',4'-trioxo-1'2',3',4'-
tetrahydrospiro[indoline-3,5'-pyrano[2,3-d]pyrimidine]-6'-carbonitrile (5¢) in DMSO-ds.
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Figure S10. C NMR spectrum of 7'-amino-1-benzyl-1',3'-dimethyl-2,2'4'-trioxo-1',2",3',4"-
tetrahydrospiro[indoline-3,5'-pyrano|[2,3-d]pyrimidine]-6'-carbonitrile (5¢) in DMSO-ds.
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Figure S11. 'H NMR spectrum of 7'-amino-1'3'-dimethyl-2,2'4'-trioxo-1-phenethyl-1'2',3',4'-
tetrahydrospiro[indoline-3,5'-pyrano[2,3-d]pyrimidine]-6'-carbonitrile (6c) in DMSO-ds.
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Figure S12. ®C NMR spectrum of 7'-amino-1',3"-dimethyl-2,2'4"-trioxo-1-phenethyl-1',2",3',4"-
tetrahydrospiro[indoline-3,5'-pyrano|[2,3-d]pyrimidine]-6'-carbonitrile (6c) in DMSO-ds.
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Figure S13. 'H NMR spectrum of methyl 6'-amino-5'-cyano-5-methyl-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (1d) in DMSO-ds.
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Figure S14. ®C NMR spectrum of methyl 6'-amino-5'-cyano-5-methyl-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (1d) in DMSO-de.
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Figure S15. "H NMR spectrum of methyl 6'-amino-5'-cyano-5-methoxy-2-oxo-2'H-spiro[indoline-3,4'-

pyrano[2,3-c]pyrazole]-3'-carboxylate (2d) in DMSO-de.
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Figure S16. *C NMR spectrum of methyl 6'-amino-5'-cyano-5-methoxy-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (2d) in DMSO-ds.
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Figure S17. 'H NMR spectrum of methyl 6'-amino-5-chloro-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-

pyrano[2,3-c]pyrazole]-3'-carboxylate (3d) in DMSO-ds.
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Figure $18. ®*C NMR spectrum of methyl 6'-amino-5-chloro-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-

pyrano[2,3-c]pyrazole]-3'-carboxylate (3d) in DMSO-ds.
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Figure S19. '"H NMR spectrum of methyl 6'-amino-5-bromo-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (4d) in DMSO-ds.
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Figure $20. *C NMR spectrum of methyl 6'-amino-5-bromo-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (4d) in DMSO-ds.
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Figure S21. '"H NMR spectrum of methyl 6'-amino-5'-cyano-5,7-dimethyl-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (5d) in DMSO-ds.
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Figure S22. 3C NMR spectrum of methyl 6'-amino-5'-cyano-5,7-dimethyl-2-oxo-2'H-spiro[indoline-3,4-
pyrano[2,3-c]pyrazole]-3'-carboxylate (5d) in DMSO-de.
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Figure S23. 'H NMR spectrum of methyl 6'-amino-5,7-dibromo-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (6d) in DMSO-ds.
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Figure S24. *C NMR spectrum of methyl 6'-amino-5,7-dibromo-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (6d) in DMSO-ds.
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Figure S25. 'TH NMR spectrum of methyl 6'-amino-5,7-dichloro-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-

pyrano[2,3-c]pyrazole]-3'-carboxylate (7d) in DMSO-ds.
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Figure 526. 3C NMR spectrum of methyl 6'-amino-5,7-dichloro-5'-cyano-2-oxo-2'H-spiro[indoline-3,4'-
pyrano[2,3-c]pyrazole]-3'-carboxylate (7d) in DMSO-ds.
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Figure S27. '"H NMR spectrum of methyl 6'-amino-5,7-dichloro-5'-cyano-2-oxo-1-phenyl-2'H-
spiro[indoline-3,4'-pyrano|2,3-c]pyrazole]-3'-carboxylate (8d) in DMSO-ds.
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Figure S28. ®C NMR spectrum of methyl 6'-amino-5,7-dichloro-5'-cyano-2-oxo-1-phenyl-2'H-
spiro[indoline-3,4'-pyrano|2,3-c]pyrazole]-3'-carboxylate (8d) in DMSO-ds.
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