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Scheme S1. Synthesis of 3-(tert-butoxy)-4-methoxycyclobut-3-ene-1,2-dione

t-BuOK
MeO OMe THF anhydrous, MeO OtBu
;f\( 0 °C-rt, 2h - ;i
o] o} o] 0

3,4-dimethoxy-3-cyclobutene-1,2-dione (2 g, 14.1 mmol) was placed in annealed Schlenk flasks and dissolved in
THF dry (50 mL) under argon at 0 °C. Then, tBuOK (1.57 g, 14.1 mmol) was added portion wisely. The mixture
was stirred for 2 h at 0 °C and another 2 h at rt. Then, the reaction mixture was quenched with saturated NH,CI
(30 mL) and extracted with Et,0 (3x 30 mL). The combined organic phases were washed with brine (30 mL), dried
over MgS0, and evaporated under reduced pressure. The product was purified by LC using DCM/MeOH 9:0.15
as mobile phase. The product was obtained as a white solid. Yield: 1.5g (56%). *H NMR (400 MHz, Chloroform-d)
6 4.38 (s, 3H), 1.57 (s, 9H). 3C NMR (101 MHz, CDCl3) 6 189.63, 188.64, 185.80, 184.79, 87.54, 60.94, 28.71.
HRMS: m/z: calcd. for CgH;30,*: 185.0808 [M+H]*; found: 185.0812.

Scheme S2. Synthesis of 3-ethoxy-4-mercaptocyclobut-3-ene-1,2-dione

NaSH-xH,0,
EtOH dry,
EtO OEt rt, 18 h HS OEt
O 0] 0] 0]

3,4-diethoxy-3-cyclobutene-1,2-dione (340 mg, 2 mmol) was placed in annealed Schlenk flasks and dissolved in
EtOH dry (5 mL) under argon atmosphere. Then NaSH " xH,0 was added portion wisely. The mixture was stirred
for 18 h at rt. Solids from the reaction mixture were filtered and the filtrate was precipitated by the addition of
Et,0 (30 mL). Formed precipitation was filtered and washed by Et,0 (20 mL). The product was obtained as yellow
solid. Yield: 302.4mg (96%). 'H NMR (400 MHz, DMSO-d¢) & 4.73 (q, J = 7.0 Hz, 2H), 1.32 (t, J = 7.1 Hz, 3H). 13C
NMR (101 MHz, DMSO-dg) & 207.30, 203.92, 197.30, 192.29, 66.88, 15.97. HRMS: m/z: calcd. for C¢H505S™:
156.9953 [M-H]; found: 156.9954.



Fig S1. 'H NMR spectra of 3-(tert-butoxy)-4-methoxycyclobut-3-ene-1,2-dione
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Fig S2. 13C NMR spectra of 3-(tert-butoxy)-4-methoxycyclobut-3-ene-1,2-dione
N
R |,
7//0 O~ an,
f(
(o] q
T T T T i T T : T T T T T . T \I T T T T T T T T T
220 10 200 190 180 170 160 150 140 130 120 110 100 90 80 7! 60 50 40 30 20 10
1 (ppr)




Fig S3. 'H NMR spectra of 3-ethoxy-4-mercaptocyclobut-3-ene-1,2-dione
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Fig S4. 13C NMR spectra of 3-ethoxy-4-mercaptocyclobut-3-ene-1,2-dione
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Fig S5. 'H NMR spectra of 3-(benzylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6a
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Fig S6. 13C NMR spectra of 3-(benzylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6a
T 1T~
H;C
_—
N
O/ 10
o, i BMLJELM A.‘m..m . e e ) ‘w‘. e » A il " s u\“w‘,‘ il
2”0 260 ‘90 l‘BE‘) 1‘70 1‘60 1‘50 i‘40 1‘30 H ‘20 ‘10 1‘00 9‘0 éD 7‘0 E';O 5‘0 “IO 3"0 2‘0 1‘0 ‘(
1{(ppm)




Fig S7. 'H NMR spectra of 3-(benzylamino)-4-(4-methoxyphenyl)cyclobut-3-ene-1,2-dione 6b
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Fig S8. 13C NMR spectra of 3-(benzylamino)-4-(4-methoxyphenyl)cyclobut-3-ene-1,2-dione 6b
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Fig S9. 'H NMR spectra of 3-(benzylamino)-4-(4-(methylthio)phenyl)cyclobut-3-ene-1,2-dione 6¢
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Fig $10. 13C NMR spectra of 3-(benzylamino)-4-(4-(methylthio)phenyl)cyclobut-3-ene-1,2-dione 6¢
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Fig S11. H NMR spectra of 3-(benzylamino)-4-phenylcyclobut-3-ene-1,2-dione 6d
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Fig S12. 13C NMR spectra of 3-(benzylamino)-4-phenyicyclobut-3-ene-1,2-dione 6d
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Fig S13. H NMR spectra of 3-(benzylamino)-4-(4-nitrophenyl)cyclobut-3-ene-1,2-dione 6e
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Fig S14. 13C NMR spectra of 3-(benzylamino)-4-(4-nitrophenyl)cyclobut-3-ene-1,2-dione 6e
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Fig S15. H NMR spectra of 3-(benzylamino)-4-(4-(trifluoromethyl)phenyl)cyclobut-3-ene-1,2-dione 6f
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Fig $16. 13C NMR spectra of 3-(benzylamino)-4-(4-(trifluoromethyl)phenyl)cyclobut-3-ene-1,2-dione 6f
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Fig S17. H NMR spectra of 4-(2-(benzylamino)-3,4-dioxocyclobut-1-en-1-yl)benzaldehyde 6g
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Fig S$18. 13C NMR spectra of 4-(2-(benzylamino)-3,4-dioxocyclobut-1-en-1-yl)benzaldehyde 6g
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Fig S19. H NMR spectra of 3-(benzylamino)-4-(4-bromophenyl)cyclobut-3-ene-1,2-dione 6h
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Fig $20. 13C NMR spectra of 3-(benzylamino)-4-(4-bromophenyl)cyclobut-3-ene-1,2-dione 6h
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Fig S21. H NMR spectra of 3-(benzylamino)-4-(furan-3-yl)cyclobut-3-ene-1,2-dione 6i
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Fig $22. 13C NMR spectra of 3-(benzylamino)-4-(furan-3-yl)cyclobut-3-ene-1,2-dione 6i
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Fig S23. H NMR spectra of 3-(benzylamino)-4-(thiophen-3-yl)cyclobut-3-ene-1,2-dione 6k
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Fig S24. 13C NMR spectra of 3-(benzylamino)-4-(thiophen-3-yl)cyclobut-3-ene-1,2-dione 6k
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Fig S25. H NMR spectra of 3-(benzylamino)-4-(thiophen-2-yl)cyclobut-3-ene-1,2-dione 61
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Fig S26. 13C NMR spectra of 3-(benzylamino)-4-(thiophen-2-yl)cyclobut-3-ene-1,2-dione 6l
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Fig S27. H NMR spectra of (E)-3-(benzylamino)-4-styrylcyclobut-3-ene-1,2-dione 6m
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Fig S29. H NMR spectra of 3-(benzylamino)-4-(2,6-dimethylphenyl)cyclobut-3-ene-1,2-dione 6n
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Fig S30. 3C NMR spectra of 3-(benzylamino)-4-(2,6-dimethylphenyl)cyclobut-3-ene-1,2-dione 6n
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Fig S31. H NMR spectra of 3-(benzylamino)-4-(6-ethoxynaphthalen-2-yl)cyclobut-3-ene-1,2-dione 6o
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Fig S33. H NMR spectra of 3-((pyridin-2-ylmethyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6p
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Fig S35. H NMR spectra of 3-((4-bromobenzyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6q
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Fig S36. 13C NMR spectra of 3-((4-bromobenzyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 64
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Fig S37. H NMR spectra of 3-(propylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6r
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Fig S38. 13C NMR spectra of 3-(propylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6r
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Fig S39. 'H NMR spectra of 3-(cyclohexylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6s
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Fig S40. 13C NMR spectra of 3-(cyclohexylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6s
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Fig S41. H NMR spectra of 3-(phenylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6t
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Fig S42. 13C NMR spectra of 3-(phenylamino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6t
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Fig S43. H NMR spectra of 3-((4-methoxyphenyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6u
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Fig S44. 13C NMR spectra of 3-((4-methoxyphenyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6u
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Fig S45. H NMR spectra of methyl (3,4-dioxo-2-(p-tolyl)cyclobut-1-en-1-yl)-L-tyrosinate 6y
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Fig S46. 13C NMR spectra of methyl (3,4-dioxo-2-(p-tolyl)cyclobut-1-en-1-yl)-L-tyrosinate 6y
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Fig S47. H NMR spectra of 3-ethoxy-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6aa
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Fig S48. 13C NMR spectra of 3-ethoxy-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6aa
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Fig S49. H NMR spectra of 3-((4-bromophenyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ab
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Fig $50. 3C NMR spectra of 3-((4-bromophenyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ab
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Fig S51. H NMR spectra of 3-((4-morpholinophenyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ac
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Fig $52. 13C NMR spectra of 3-((4-morpholinophenyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ac
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Fig S53. H NMR spectra of ethyl 3-((3,4-dioxo-2-(p-tolyl)cyclobut-1-en-1-yl)Jamino)propanoate 6ad
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Fig S54. 13C NMR spectra of ethyl 3-((3,4-dioxo-2-(p-tolyl)cyclobut-1-en-1-yl)Jamino)propanoate 6ad
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Fig S55. H NMR spectra of 3-(benzyl(hydroxy)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ae
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Fig $56. 13C NMR spectra of 3-(benzyl(hydroxy)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ae
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Fig S57. H NMR spectra of 3-(methoxy(methyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6af
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Fig $58. 13C NMR spectra of 3-(methoxy(methyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6af
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Fig S59. H NMR spectra of 3-morpholino-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ag
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Fig S60. 3C NMR spectra of 3-morpholino-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6ag
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Fig S61. H NMR spectra of tert-butyl 4-(3,4-dioxo-2-(p-tolyl)cyclobut-1-en-1-yl)piperazine-1-carboxylate 6ai
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Fig S62. 3C NMR spectra of tert-butyl 4-

3,4-dioxo-2-(p-tolyl)cyclobut-1-en-1-yl)piperazine-1-carboxylate 6ai
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Fig S63. H NMR spectra of 3-((furan-2-ylmethyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6aj
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Fig S64. 13C NMR spectra of 3-((furan-2-ylmethyl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6aj
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Fig S65. 'H NMR spectra of 3-((4'-methoxy-[1,1'-biphenyl]-4-yl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione 6am
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Fig S66. 13C NMR spectra of 3-((4'-methoxy-[1,1'"-biphenyl]-4-yl)amino)-4-(p-tolyl)cyclobut-3-ene-1,2-dione
6am

141.22
/13603
j 135.99

131.62
Jr12943
/ 127.57
} 127.05
Tl 6.2T

126.06
\ 122,96
—114.38

55.16
21.28

_-190.58
- 190.07

177.59
— 163.80
— 158.90

|
O
L

|

T
‘ 120 110 100 920 80 70 60 50 40 30 20 10 (

f1 (ppm|

T
220 210 200 190 180 170 160 150 140 13#

37



