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General Information

All experiments were carried out under air unless otherwise indicated. All solvents
were used directly without further purification. 'H NMR and *C NMR spectra were
reported on a Brucker 300 MHz, 400 MHz, 500 MHz spectrometer in CDCl; or
DMSO-ds using tetramethylsilane (TMS) as internal standard unless otherwise noted.
HRMS were performed using electrospray ionization (ESI) with Bruker Daltonics, Inc.
APEXIII 7.0 TESLA FTMS. Agilent 7890/5975C-GC/MSD. Melting points were
determined on a SGW X-4B melting point apparatus. Reactions were monitored by
thin layer chromatography (TLC), column chromatography purifications were carried
out using silica gel GF254. Ethoxycarbonyl methyl triphenylphosphonium bromide',
isothiocyanatocetate ester” and1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-isothiocyanatoet
hanone®* was prepared according the literature procedure.

Preparation of the methyleneindolinones substrates™®
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General procedure: To a solution of substituted 1-methylisatin (5 mmol, lequiv) in
toluene (30 mL) was added the Ethyl 2-(triphenylphosphoranylidene)acetate (5 mmol,
1 equiv); the mixture was heated to reflux. After the reaction was complete, the
solvent was removed under reduced pressure and the residue was purified by flash
chromatography to give the product.
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(E)-ethyl 2-(1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (300 MHz, CDCl;):
O (ppm) 8.57-8.54(m, 1H), 8.40-8.34(td, J = 7.5 Hz, J = 1.2 Hz, 1H), 7.09-7.03(m,
1H), 6.91(s, 1H), 6.81-6.78(d, J = 7.8 Hz , 1H), 4.37-4.29(q, J = 7.2 Hz, 2H), 3.24(s,
3H), 1.38(t, J=7.2 Hz, 3H).

Et0,C
cl /

O
N

Me
(E)-ethyl 2-(5-chloro-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (300
MHz, CDCls): d (ppm) 8.60-8.59(d, J = 2.1 Hz, 1H), 7.37-7.33(dd, J=8.4 Hz, J = 2.1
Hz, 1H), 6.94(s, 1H), 6.74-6.71(d, J = 8.4 Hz ,1H), 4.38-4.30(q, J = 7.2 Hz, 2H),
3.23(s, 3H), 1.38(t, J = 7.2 Hz, 3H).
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(E)-ethyl 2-(6-chloro-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400
MHz, CDCls): & (ppm) 8.53-8.51(d, J= 8.4 Hz, 1H), 7.04-7.01(dd, J=8.4 Hz,J=1.6
Hz, 1H), 6.90(s, 1H), 6.80-6.79(d, J = 2.0 Hz ,1H), 4.34-4.29(q, J = 7.2 Hz, 2H),
3.22(s, 3H), 1.37(t, J=7.2 Hz, 3H).
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(E)-ethyl 2-(7-chloro-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (300
MHz, CDCl;): & (ppm) 8.61-8.58 (dd, J = 7.5 Hz, J = 0.9 Hz, 1H), 7.49-7.45(dd, J =
8.1 Hz, J = 1.2 Hz, 1H), 6.95 (s, 1H), 6.94-6.88 (t, J = 8.1 Hz ,1H), 4.36-4.28 (q, J =
7.2 Hz, 2H), 3.64 (s, 3H), 1.37 (t, J = 7.2 Hz, 3H).
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(E)-ethyl 2-(4-bromo-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400
MHz, CDCl3): & (ppm) 7.7 (s, 1H), 7.22-7.12 (m, 2H), 6.78-6.75 (dd, J = 6.8 Hz, J =
1.6 Hz, 1H), 4.38-4.45 (q, J = 7.2 Hz, 2H), 3.2 (s, 3H), 1.39 (t, J = 7.2 Hz, 3H).
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(E)-ethyl 2-(5-bromo-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400
MHz, CDCl;): 6 (ppm) 8.73-8.72 (d, J = 1.6 Hz, 1H), 7.51-7.48 (dd, J = 8.4 Hz, J =
2.0 Hz, 1H), 6.93 (s, 1H), 6.69-6.66 (d, J = 8.4 Hz ,1H), 4.37-4.31 (q, J = 7.2 Hz, 2H),
3.22 (s, 3H), 1.38 (t, J = 7.2 Hz, 3H).
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(E)-ethyl 2-(6-bromo-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400
MHz, CDCls): 8 (ppm) 8.51-8.53(d, J = 8.4 Hz, 1H), 7.05-7.0(dd, J =8.4 Hz, J=1.6
Hz, 1H), 6.93(s, 1H), 6.8-6.75(d, J = 2 Hz ,1H), 4.35-4.28(q, J = 7.2 Hz, 2H), 3.22(s,
3H), 1.37(t, J= 7.2 Hz, 3H).
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(E)-ethyl 2-(7-bromo-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400
MHz, CDCls): 6 (ppm) 8.60-8.58(dd, J = 7.6 Hz, J = 0.8 Hz, 1H), 7.47-7.45(dd, J =

8.0 Hz, J = 0.8 Hz, 1H), 6.94(s, 1H), 6.92-6.88(t, J = 8.0 Hz ,1H), 4.35-4.29(q, J = 7.2
Hz, 2H), 3.63(s, 3H), 1.37(t, J = 7.2 Hz, 3H).
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(E)-ethyl 2-(5-fluoro-1-methyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400 MHz,
CDCls): & (ppm) 8.39-8.36(dd, J=9.2 Hz, J = 2.0 Hz, 1H), 7.11-7.06(td, J = 8.4 Hz, J

= 2.4 Hz, 1H), 6.94(s, 1H), 6.73-6.69(dd, J = 8.8 Hz, J = 4.0 Hz, 1H), 4.36-4.31(q, J
= 7.2 Hz, 2H), 3.22(s, 3H), 1.38(t, J = 7.2 Hz, 3H).
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(E)-ethyl  2-(1-methyl-2-oxo0-5-(trifluoromethoxy)indolin-3-ylidene)acetate: 'H
NMR (400 MHz, CDCls): 6 (ppm) 8.54(d, J = 1.6 Hz, 1H), 7.27-7.23(m, 1H), 6.96(s,
1H), 6.81-6.75(d, J = 11.2 Hz, 1H), 4.39-4.31(q, J = 9.6 Hz, 2H), 3.24(s, 3H), 1.38(4,
J=9.6 Hz, 3H).
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(E)-ethyl 2-(1,5-dimethyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (300 MHz,
CDCls): & (ppm) 8.38(s, 1H), 7.19-7.16(d, J = 8.1 Hz, 1H), 6.88(s, 1H), 6.69-6.66(d, J
= 8.1 Hz, 1H), 4.37-4.29(q, J = 7.2 Hz, 2H), 3.20(s, 3H), 2.35(s, 3H), 1.38(t, J=7.2
Hz, 3H).
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(E)-ethyl 2-(1,5,7-trimethyl-2-oxoindolin-3-ylidene)acetate: 'H NMR (400 MHz,
CDCls): 6 (ppm) 8.28(s, 1H), 6.91(s, 1H), 6.86(s, 1H), 4.35-4.29(q, J = 7.2 Hz, 2H),
3.48(s, 3H), 2.50(s, 3H), 2.29(s, 3H), 1.37(t, J= 7.2 Hz, 3H).

General procedure for the synthesis of spirooxindoles
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To a Schlenk tube was added methyleneindolinone ( 1 mmol), ethyl 2-isothiocyanatoacetate (38
mg, 1.1 mmol) and EtOH (3 mL) under air, then DBU (1 mol%) was added. The resulting solution
was stirred at room temperature for 1.5 h. Then the reaction solution was directly evaporated to
remove the ethanol to give the crude product as solid. Then the solid was washed with cold

methanol to give the spirooxindole.

Diethyl 1-methyl-2-oxo0-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-dicarboxyl
ate (3a)’

Following the typical procedure above, the title compound was obtained as white
solid, mp 231-233°C; '"H NMR (300 MHz, CDCl3): & (ppm) 8.15 (s, 1H), 7.38-7.32
(td, J=7.8 Hz , J = 1.8Hz, 1H), 7.09-7.01 (m, 2H), 6.91-6.88 (d, J = 7.8 Hz , 1H),
5.27-5.24 (d, J = 8.7 Hz, 1H), 4.39-4.23 (m, 3H), 3.32 (s,3H), 1.33 (t, J=7.2 Hz, 3H),
0.69 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCl;):200.0, 173.5, 167.6, 167.4,
144.5,130.0, 127.4, 123.3, 123.1, 108.8, 68.3, 62.9, 61.6, 61.4, 51.8, 27.1, 14.1, 13.4.

Diethyl  5-chloro-1-methyl-2-ox0-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4*,5'-
dicarboxylate (3b)

Following the typical procedure above, the title compound was white solid, mp
242-244°C; "H NMR (500 MHz, CDCl3): & (ppm) 8.16 (s, 1H), 7.34-7.32 (dd, J = 8.4
Hz, J = 2.0 Hz, 1H), 7.07-7.06 (d, J = 2.0 Hz, 1H), 6.83-6.81 (d, J = 8.3 Hz, 1H),
5.24-5.22 (d, J = 8.6 Hz, 1H), 4.36-4.26 (m, 3H), 3.95-3.88 (m, 1H), 3.85-3.78 (m,
1H), 3.30 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H), 0.77 (t, J = 7.2 Hz, 3H); °C NMR (125
MHz, CDCl;):199.1, 173.0, 167.4, 167.2, 143.2, 129.9, 128.9, 128.3, 124.0, 109.6,
68.2, 63.0, 61.7, 61.6, 51.7, 27.2, 14.1, 13.5. HRMS (ESI) calcd for C;3H,0CIN,OsS
(M+H)" 411.0776, found 411.0782.



Diethyl  6-chloro-1-methyl-2-oxo0-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-
dicarboxylate (3c)

Following the typical procedure above, the title compound was obtained as white
solid, mp 232-234°C; 'H NMR (500 MHz, CDCl3): & (ppm) 8.23 (s, 1H), 7.04-7.01 (d,
J=8.0, 1H), 7.00-6.98 (d, J = 8.0 Hz, 1H), 6.90 (s, 1H), 5.22-5.20 (d, J = 9.0 Hz, 1H),
4.34-427 (m, 2H), 4.26-4.24 (d, J = 9.0 Hz, 1H), 3.90-3.77 (m, 2H), 3.30 (s, 3H),
1.32 (t, J=7.2 Hz, 3H), 0.78 (t, J = 7.2 Hz, 3H); °C NMR (125 MHz, CDCl5):199.3,
173.5, 167.4, 167.3, 145.8, 136.0, 125.7, 124.4, 122.9, 109.6, 67.9, 63.0, 61.7, 61.6,
51.6, 27.2, 14.1, 13.5. HRMS (ESI) calcd for CisHaCIN,OsS (M+H)" 411.0776,
found 411.0785.

Diethyl 7-chloro-1-methyl-2-oxo-2'-thioxospiro[indoline -3,3'-pyrrolidine]-4',5'-
dicarboxylate (3d)

Following the typical procedure above, the title compound was obtained as white
solid, mp 216-218°C; '"H NMR (500 MHz, CDCl3): & (ppm) 8.10 (s, 1H), 7.46-7.44
(dd, J=8.2,J = 0.8 Hz, 1H), 7.00-6.97 (dd, J = 7.4, J =0.8 Hz, 1H),6.88 (t, J = 7.8
Hz , 1H), 5.22-5.20 (d, J = 8.8 Hz, 1H), 4.36-4.25 (m, 3H), 3.92-3.92 (m, 1H),
3.81-3.74 (m,1H), 3.69 (s,3H), 1.33 (t, J = 7.2 Hz, 3H), 0.78 (t, J = 7.2 Hz, 3H); °C
NMR (125 MHz, CDCl;):199.3, 174.0, 167.4, 167.2, 141.9, 135.7, 135.6, 130.2,
124.2, 122.4, 102.9, 67.9, 63.0, 61.6, 61.5, 52.6, 52.0, 30.8, 14.1, 13.5. HRMS (ESI)
calced for Ci3H,0CIN,O5S (M+H)+ 411.0776, found 411.0785.

Diethyl 4-bromo-1-methyl-2-oxo-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-
dicarboxylate (3e)

Following the typical procedure above, the title compound was obtained as white
solid, mp 216-218 °C; 'H NMR (500 MHz, CDCls): & (ppm) 8.24 (s, 1H), 7.29-7.23
(m, 2H), 6.86-6.84 (dd, J = 7.5 Hz, J = 0.8 Hz, 1H), 5.32-5.30 (d, J = 8.0 Hz, 1H),
4.77-4.75 (d, J = 8.0 Hz, 1H), 4.37-4.28 (m, 2H), 4.21-4.14 (m, 1H), 4.04-3.97
(m,1H), 3.21 (s,3H), 1.34 (t, J = 7.2 Hz, 3H), 1.09 (t, J = 7.2 Hz, 3H); °C NMR (125
MHz, CDCl;):197.2, 172.4, 168.0, 167.9, 147.0, 131.2, 127.3, 127.0, 119.4, 107.6,
100.0, 69.9, 62.7, 61.8, 61.4, 48.7, 26.9, 14.2, 13.8. HRMS (ESI) calcd for
C15H20BrN,0sS (M+H) " 455.0271, found 455.0283.

Diethyl 5-bromo-1-methyl-2-oxo-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-
dicarboxylate (3f) *

Following the typical procedure above, the title compound was obtained as a white
solid, mp 241-243°C; "H NMR (500 MHz, CDCls): & (ppm) 8.31 (s, 1H), 7.48 (dd, J =
8.3,J=1.9 Hz, 1H), 7.20 (d, J = 1.9 Hz, 1H), 6.78 (d, J = 8.3 Hz, 1H), 5.23 (d, J =
8.6 Hz, 1H), 4.38 — 4.23 (m, 3H), 3.92 (m, 1H), 3.82 (m, 1H), 3.29 (s, 3H), 1.33 (t, J
= 7.1 Hz, 3H), 0.78 (t, J = 7.1 Hz, 3H); °C NMR (125 MHz, CDCl;):199.0, 173.0,
167.4, 167.2, 143.7, 132.8, 129.2, 126.6, 115.4, 110.1, 68.1, 62.9, 61.7, 51.6, 27.1,
14.1, 13.5.

Diethyl 6-bromo-1-methyl-2-oxo-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-



dicarboxylate (39)

Following the typical procedure above, the title compound was isolated as a white
solid, mp 216-218°C; 'H NMR (500 MHz, CDCl3): & (ppm) 8.42 (s, 1H), 7.46-7.44 (d,
J = 82 Hz, 1H), 7.00-6.98 (d, J = 7.4 Hz, 1H), 6.90-6.87 (t, J = 7.9 Hz, 1H),
5.22-5.20 (d, J = 8.8 Hz, 1H), 4.34 — 4.25 (m, 3H), 3.90-3.87 (m, 1H), 3.80-3.74 (m,
1H), 3.69 (s, 3H), 1.31 (t, J = 7.2 Hz, 3H), 0.78 (t, J = 7.2 Hz, 3H); °C NMR (125
MHz, CDCl5):199.3, 174.1, 167.4, 167.2, 141.9, 135.6, 130.3, 124.2, 122.4, 102.9,
67.9, 63.0, 61.6, 61.6, 52.0, 50.8, 30.8, 14.1, 13.5. HRMS (ESI) caled for
C15H20BrN,OsS (M+H) " 455.0271, found 455.0278.

Diethyl  7-bromo-1-methyl-2-oxo-2'-thioxospiro[indoline-3,3"-pyrrolidine]-4',5'-
dicarboxylate (3h)

Following the typical procedure above, the title compound was obtained as a white
solid, mp 210-212°C; "H NMR (500 MHz, CDCls): & (ppm) 8.10 (s, 1H), 7.46-7.44
(dd, J=8.2 Hz, J = 0.8 Hz, 1H), 7.00-6.97 (dd, J = 7.4 ,0.8 Hz, 1H), 6.88 (t,J=17.8
Hz, 1H), 5.22-5.20 (d, J = 8.8 Hz, 1H), 4.36-4.25 (m, 3H), 3.92-3.92 (m, 1H),
3.81-3.74 (m,1H), 3.69 (s,3H), 1.33 (t, J = 7.2 Hz, 3H), 0.78 (t, J = 7.2 Hz, 3H); °C
NMR (125 MHz, CDCl5):199.3, 174.0, 167.4, 167.2, 141.9, 135.7, 135.6, 130.2,
124.2,122.4,102.9, 67.9, 63.0, 61.6, 61.5, 52.6, 52.0, 30.8, 14.1, 13.5. HRMS (ESI)
calcd for C gH,0BrN,OsS (M+H)" 455.0271, found 455.0272.

Diethyl 5-fluoro-1-methyl-2-0xo0-2'-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-
dicarboxylate (3i)
Following the typical procedure above, the title compound was obtained as a white
solid, mp 199-201°C; '"H NMR (400 MHz, CDCls): & (ppm) 8.42 (s, 1H), 7.12-7.06
(td, J =8.4 Hz, J = 2.4 Hz, 1H), 7.01-6.98 (dd, J = 8.4 Hz, J = 2.8 Hz, 1H), 6.85-6.81
(m, 1H), 5.24-5.22 (d, J = 7.6 Hz,1H),4.32-4.27 (q, J = 7.2 Hz , 2H), 4.07 — 4.00 (m,
3H), 3.26 (s, 3H), 1.31 (t, J = 7.2 Hz, 3H), 1.03 (t, J = 7.2 Hz, 3H); ’C NMR (125
MHz, CDCl;):198.9, 173.5, 168.1, 168.0, 160.3, 158.4,140.7,127.7, 127.6, 116.5,
116.3, 114.2, 114.0, 109.2, 109.1, 68.3, 62.4, 61.8, 61.6, 52.1, 27.1, 14.0, 13.8. HRMS
(ESI) calcd for CigHFN,O5S (M+H)" 395.1071, found 395.1082.

Diethyl 1-methyl-2-oxo0-2'-thioxo-5-(trifluoromethoxy)spiro[indoline-3,3'-
pyrrolidine]-4',5'-dicarboxylate (3))

Following the typical procedure above, the title compound was obtained as a white
solid, mp 235-237°C; 'H NMR (300 MHz, CDCl3): & (ppm) 8.36 (s, 1H), 7.27-7.25 (d,
J = 4.8 Hz, 2H), 6.91-6.88 (d, J = 8.5 Hz, 1H), 5.26-5.23 (d, J = 7.6 Hz, 1H),
4.33-4.26 (q, 3= 7.2 Hz, 2H), 4.11-3.90 (m, 3H), 3.27 (s, 3H), 1.31 (t, J = 7.2 Hz, 3H),
1.02 (t, J = 7.2 Hz, 3H); >C NMR (75 MHz, CDCl;):.198.5, 173.5, 168.0, 145.0,
143.4,127.5, 123.3, 120.0, 109.2, 68.1, 62.5, 61.8, 61.7, 52.1, 27.1, 14.0, 13.6. HRMS
(ESI) caled for CioHa0F3N>06S (M+H)' 461.0989, found 461.0997.

Diethyl 1,5-dimethyl-2-oxo-2"-thioxospiro[indoline-3,3'-pyrrolidine]-4',5'-
dicarboxylate (3k)



Following the typical procedure above, the title compound was obtained as a white
solid, mp 209-211°C; '"H NMR (500 MHz, CDCl3): & (ppm) 8.35 (s, 1H), 7.17-7.16
(dd, J=8.0 Hz, J=1.0 Hz, 1H), 6.95 (s, 1H), 6.79-6.77 (d, J = 8.0 Hz, 1H), 5.27-5.25
(d, J =7.5 Hz, 1H), 4.32 — 4.25 (m, 2H), 4.05 — 3.94 (m, 3H), 3.23 (s, 3H), 2.30 (s,
3H), 1.30 (t, J = 7.2 Hz, 3H), 1.02 (t, J = 7.1 Hz, 3H); °C NMR (125 MHz, CDCL;): &
199.7, 173.6, 168.4, 168.1, 142.3, 132.8, 130.4, 126.5, 125.9, 108.4, 68.4, 62.3, 61.7,
61.4, 52.3, 27.0, 21.2, 14.1, 13.8. HRMS (ESI) calcd for Cj9H»;3N,0sS (M+H)"
391.1322, found 391.1338.

Diethyl 1,5,7-trimethyl-2-ox0-2'-thioxospiro[indoline-3,3'-pyrrolidin-e]-4',5'-
dicarboxylate (3I)

Following the typical procedure above, the title compound was obtained as a white
solid, mp 217-219°C; "H NMR (400 MHz, CDCl3): § (ppm) 8.39 (s, 1H), 6.90 (s, 1H),
6.76 (s, 1H), 5.30-5.28 (d, J = 7.2 Hz, 1H), 4.30-4.25 (m, 2H), 4.04-3.92 (m, 3H),
3.50 (s, 3H), 2.54 (s, 3H), 2.24 (s, 3H), 1.29 (t, J = 7.2 Hz, 3H), 1.03 (t, J = 7.2 Hz,
3H); C NMR (125 MHz, CDCls): 200.0, 174.3, 168.5,168.2, 140.0, 134.5, 132.6,
126.4, 124.4, 119,8, 68.0, 62.3, 61.7, 61.4, 52.8, 30.4, 20.9, 19.0, 14.1, 13.8. HRMS
(ESI) calcd for Cy0HasN,05S (M+H)" 405.1479, found 405.1486.

Ethyl 5-chloro-5'-(3,5-dimethyl-1H-pyrazole-1-carbonyl)-1-methyl-2-oxo-2'-
thioxospiro[indoline-3,3'-pyrrolidine]-4'-carboxylate (3m)

Following the typical procedure above, the title compound was obtained as white
solid, mp 207-209°C; '"H NMR (500 MHz, CDCl): & (ppm) 8.87 (s, 1H), 7.35-7.32
(dd, J = 8.4 Hz, J = 2.0 Hz, 1H), 7.14-7.13 (d, J = 2.0 Hz, 1H), 6.85-6.83 (d, J = 8.4
Hz, 1H), 6.08(s, 1H), 5.82-5.79 (d, J = 8.7 Hz, 1H), 4.69-4.67 (d, J = 8.7 Hz, 1H),
3.94-3.87 (m, 1H), 3.83-3.76 (m, 1H), 3.32 (s, 3H), 2.58 (s, 3H), 2.31 (s, 3H), 0.76 (t,
J = 7.2 Hz, 3H); °C NMR (125 MHz, CDCls): 198.8, 173.2, 167.6, 164.9, 154.8,
145.7, 143.3, 129.8, 129.5, 128.2, 123.7, 112.2, 109.6, 67.4, 63.6, 61.5, 50.1, 27.2,
14.0, 13.9, 13.5. HRMS (ESI) calcd for C;H»CIN4O4S (M+H)™ 461.1045, found
461.1049.

Ethyl 5'-((1S,2R,5S)-2-isopropyl-5-methylcyclohexyl) 1-methyl-2-oxo-2'-thioxo
spiro[indoline-3,3"-pyrrolidine]-4',5'-dicarboxylate (3n)

Following the typical procedure above, the title compound was isolated as a white
solid, mp 257-259°C; 'H NMR (500 MHz, CDCls): & (ppm) 8.06 (s, 1H), 7.36-7.32
(m, 1H), 7.09-7.01 (m, 1H), 6.89-6.87 (d, J = 7.6 Hz, 1H), 6.08(s, 1H), 5.29-5.22 (m,
1H), 4.84-4.77 (td, J = 10.8 Hz, J = 4.4 Hz, 1H), 4.24-420 (q, J = 4.4 Hz, 1H),
3.84-3.71 (m, 2H), 3.31 (s, 3H), 2.09-2.05 (m, 1H),1.87-1.76 (m, 1H), 1.70 (s, 1H),
1.68 (s, 1H), 1.61(s, 3H), 1.52-1.47 (m, 1H), 1.45-1.35 (m, 1H), 1.11-0.97 (s, 2H),
0.94-0.82 (m, 7H), 0.78-0.77 (d, J = 6.8 Hz, 3H), 0.71 (t, J = 7.2 Hz, 3H); °C NMR
(125 MHz, CDCls): 200.1, 173.4, 167.4, 167.1, 144.5, 130.0, 127.4, 123.5, 123.0,
108.7, 77.4, 68.4, 61.7, 52.0, 46.9, 40.7, 34.0, 31.4, 27.0, 26.4, 23.3, 21.9, 20.8, 16.3,
13.5, HRMS (ESI) calcd for C,6H3sN20sS (M+H) " 487.2261, found 487.2275.



Large scale synthesis of spirooxindole (3f)

CO,Et
CO,Et EtO,C
2
Br 7 2 (1 mol%, 152 mg Iy
+ SCN ot mol%, 152 m ) : S
N Yo EtOI—:t(?,ZOE mL) ,}IAO
Me 16 g (0.11 mol) ' Me
31 ¢ (0.1 mol) .

34.6 g (76%, single isomer)

obtained as white solid without
column chromatography

1f

To a Schlenk tube was added methyleneindolinone 1f (31g, 0.1 mmol), ethyl
2-isothiocyanatoacetate 2a (16 g, 1.1 mmol) and EtOH (300 mL) under air, then DBU
(152 mg, 1 mol%) was added. The resulting mixture was stirred at room temperature
for 2 h. Then the reaction solution was directly evaporated to remove the ethanol to
give the crude product as solid. Then the solid was washed with cold methanol to give
the spirooxindole (3f) in 34.6 g (76% yield).

0(3! &le,
015)
\ N(I) =
/& / \ 1

0l4) / \
& ou@ — \ ‘.-
X %50(21 L ~

,‘ ~ . e
/

The crystal structure of 3b has been deposited at the Cambridge Crystallographic Data
Centre (CCDC 1016506). The data can be obtained free of charge via the Internet at
www.ccdc.cam.ac.uk/conts/retrieving.html.

Reference:
1. Y.-L. Xiao, P.-H. Liu, Angew. Chem., Int. Ed. 2008, 120, 9868.
2. A. F. Ferris, B. A. Schutz, J. Org. Chem., 1963, 28, 71.

3. B. Tan, X.-F. Zeng, Wendy Wen Yi Leong, Z.-G. Shi, C. F. Barbas III, G.-F.,
Zhong, Chem. Eur. J., 2012, 18, 63.

4. L. Li, E. G. Klauber, D. Seidel, J. Am. Chem. Soc. 2008, 130, 12248.

5. Y.-M. Cao, X.-X. Jiang, L.-P. Liu, F.-F. Shen, F.-T. Zhang, and R. Wang, Angew.
Chem., Int. Ed. 2011, 50, 9124.

6. K. S. Halskov, T. K. Johansen, R. L. Davis, M. Steurer, F. Jensen and K. A.
Jorgensen, J. Am. Chem. Soc., 2012, 134, 12943.



000°

1G6e”
QLE”
66¢°
LES”

9¢€¢”
€8’
106"

rec-
8TE”
cre”
99¢”

r8L”
0T8"
AN
6€0°
cvo-
790°
890°
060"
€60
99¢-
8ve”
cGee”
PLE"
8LE”
66¢€°
e0v”
A4
SR
LvS”
0LG”
cLS”

|

~~ 0 WO

EtOOC

ppm

65 6.0 55 50 45

7.0

7.5

8.0

A[©| 0
Al (=2 =]

| |

-
o
-




T00°0——

c9¢e’
98¢ "
60¥ "
G19°

Gecer

068"

60€”
cee”
9G¢”
08¢”

cTL”
vL”
6€6°
99¢”
cee”
8ee”
6GE”
99¢-

c6G”
66G°

M‘
%
B
i%
v

5>

oo

EtOOC

Cl

0.0 ppm

30 25 20 15 1.0 05

3.5

55 50 45 4.0

6.0

85 80 75 7.0 6.5

9.0

-
S
(]

L2’

00°¢




__—8.535
T—18.514

mmmmmmmm
@@@@@@@@
OOOOOOOO

wwwwwwww

4.349
4.331

A
~

4.313
4.295

3.221

-0.000




000°

Lve”
oLe”
ree”
c6G”

8¢9 -

88¢C"
AR
9¢€¢€”
09¢-

¢88°
806"
GE6”
cG6 -’
G9c¢-
9G¥V’
097
€e8r -’
L8V "

686 -
68G°
T19”
719°

EtOOC

.




mmmmmmmmmmmm ™M 0~ O -~ o o
@@@@@@@@@@@@ <N O © — O ™~ o
PPPPPPPPPPPP M < N oM o
PPPPPPPPPPPP SRS S — o

3.208
—1.613

/
<
S
.
~

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm




000°

69€”
LB8E”
10
909~

8I¢C”

068"
6T€E”
9¢€¢e”
rae”
cLE”

699"
069°
626"
G9¢-
c8r -’
L8V "
€06-
806"

€CL”
LeL-:

EtOOC

Br

6.0

6.5

o



000"

cee’
oLE"
88¢°
066G°

Tce:

S6cC”
eTe’
Tee”
6veE”

coL”
86L°
G06°
610"
€c0”
0v0-
AN
roc-

AN
GeS”

<

Np2

SN

%

M

Br

ol

0.0 ppm

0.5

1.0

1.5

85 80 75 70 65 60 55 50 45 40 35 30 25 20

9.0

c0’e

00'¢

A
3
oo

|

™D
o
-

|

00°t




000°

16e”
69¢€”
LB8E”
109~

T€9”

96¢"
AR
cee’
6veE”

088"
668"
616"
AN
roc-
6%
AN
LY
vLY®

08G°
c8G”
66G°
109~

EtOOC

ik

JL ~ Jm

0.0 ppm

20 15 1.0 05

2.5

3.0

0
™ oo
—S0°€
Q
<
00'¢
0
<
nw
0
10
0
Q
©
10
©
0\\mqr
~ \£6°0
— AN 1

o
o
i

85 80 75
g
o

9.0



000"

19¢”
6LE”
Leg”

vece:

TTE”
8ce”
ove"”
roc”

L69 "
LoL-
8TIL”
6CL”
6€6°
¢90°
690"
780"
060°
GO0T~
AN
L9

19¢”
99¢”
F8e”
68¢€"

N T

GO O >0 WO OO

EtOOC

o,

0.0 ppm

0.5

25 20 15 1.0

3.0

80 75 70 65 60 55 50 45 40 35

8.5

9.0

00'c

-7

48

[<2]
(=]
o

|




0.0 ppm

000°0— — F
[ v
o
o
-
6G€° T .
mmmgw M [ o _I0E
LOV"T -
Z20L T— I B
I
AN
T
AN
L Q
(o2]
AXARS — [ ~oo¢
0
o
=
TIE° ¥ <
mmm.wV S
mmm.wN =—4 10 002
€8¢ ¥ <
L Q
[Te)
[Te)
Ty
L
({e]
n
mi.@/ o ~ ©
LS AT — — ~00°%
2969 ~_ o T < [ © —160
6€2° L o) R A
Nwméw o L Y]
Zmé\ | 0
€L L ~
@)
S -3
L
0S8 o
OpG g —— | % <560
.
(o]




£
L Q
o

. [ ©

000°0— — 3
L 0
o
L
-

9Ge° T ,

. [ T
08¢ Hv — [, 897
vOV " T C -

—_— [
L
N
e s N, F — g
6vE"C — [ 1 662
N
L
L ™M
70z € — — 0'E
0
)
9.8 € — — ) I e
G6C'¥ <
mﬁm.wV _— 8L1
mwm.wN )
99€" <
L
n
L 0
n
L Q
({e]
@)
€99°9 sl -
~I pd ({e]
06979 —> S — | =860
8L8°9— o) [ o 2960
66T L = I~
= L M , 00t
98T L r 00t
69z L 0
N~
L9
[ee)
8LE 88— — | 260
-
L
»




000°

cee’
oLe”
88¢ "

88¢"
006~

P8y -

c6c”
oTe”
Lece:
Sve”

098"

. @\

606

voc

SLC

9~_




GT10°
189°
GOL”
6CL"
6TE”
cre”
99¢”
ree”
0oL~
ccL”
GEL”
LvL-”
6GL”
TLL:
€8L”
68L"°
L08"
€18”
GZ8”
LEB”
678"
198"
€L8”
L68"
966 °
cco”
9¢T”
0GT"
16¢C”
o9LC”
L8C"
86¢C"
90€"
0Te”
cce”
ree”
ore"”
8G¢”
oLe”
c8e”
90% "
6G¢C”
88¢C"
868"
vce:
6<0°
¢S0”
LLO"
€80°
¢0T”
I8¢-
gee”
AAN
roc”
L9E"
LB8E”"
pee”
19T

\
I

—

[0 0 R e e T i e e R R e R A P NC T I TO R S U S U I S U R U A A O S A O S A I A B A A B A A B G A B G A IO A I A T A IO A N A A NGO NG A I I I N G I G I @ I @)

I B D L L E A A
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

8.5

T T

c6'0



ov-
60"

0

SL”
A
6G°
68"
6¢C"
c9-
AN
Ly

LL”

T
re”
Ge”
AN

Ly-"

A
qq-
Ly

66

Pl ——

LOT
P@Hv

eLT—

‘66l —

COzEt

EtO:C

N’}“\*D
he

70 60 50 40 30 20 10 O  ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



T T T

0.0 ppm

000°0— = I~

[—_—
0.5

LSL”
cLL”
98L"

8T¢E”
€ee”
Lve”

T0E”
8L”
S6L”
c08-
608"
918"
€c8”
Te8”
Qv8-
188"
968"
€06
0T6"
LT6 "
rce:
T€6°
ov6 "
6G¢C”
9LC”
98¢”
rec:
T0€”
80¢ -
Tce”
GeEe”
cre”
6veE”
96¢”
€ce”
ove-
618"
GeE8”
€90°
L90"
99¢”
cce’
9¢¢e”
6€E”
eve”

I

o]
N
(3]

N

D —
T T T T T T T
2.5 2.0 5

x
3.0

0
-
(3}

x
3.5

O
Qe
|-

x
4.0

[*2]
g
o

T T T

101

T T T

I

6.5

T T T

I

7.0
8

) I N et
g

T T T

I

7.5

0OV I TONDONDONONO OO OO ™Mm A A O OO

T T T

x
8.0

96T~

[e0]

L0°}

|
|

x
8.5

T T




0

€S

60"

ST~

L9”

7o
L9”
S6°
8T~
8L”"
ro-
6C°

c9”

86"
ce’
06"
€6’

€c”

ves
N
G0~

¢t

0°0—

TCT ~_
PT—"

LC—

LI9T~_
LO9T—"

CLT—

66T —

COzEt

Et0-C

I

N’%D
e

70 60 50 40 30 20 10 O ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000~
TLL®
G8L”
66L"
Sve”
AT
8G¢C”
oTe”
rce:
gee”
GG9-
96¢"
PLL®
88L"
96L"
€08-°
018"
918"
A4
6€8°
ra8”
198"
698"
9L8"
£€88°
068"
G06°
ve:
8G¢C-
oLC”
€8¢”
06¢C”
Lec:
AR
9¢e”
cee’
ore”
Lve”
60cC”
Lece:
006°
86"
866 °
8T0°
7e0”
99¢-

Tec”

| Ne==="|

00O IO OO NN A A A A A O OO0

SN T e N e——

[00)

I

JJ

e

[

I D T T L L A A I L B
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

T T T

ppm

S0°L

o
oj
-

(3]
o
N

00°L




— el o wn O [} — <O [eo}

— < o ™M ee] O O 1 O < < N O)

o < < ™M o~ [&)) ~ ™M o Omaow O uw;|mummMm N < o~ ™ o
N . . e s NOrIr~ w©ovuv el — o wn o

o ™ 0~ o~ fe} n < N o LI . . . .. o

(&)} - O o < o N N N [ S e N R S e | — o~ < N .

— — — — — — - > Vv [Te} N — o

cl N0

S A S A O

w ' w ' w ' w ' w ' w ' w ' w ' w ' w ' w '
200 180 160 140 120 100 80 60 40 20 0 ppm




000°

99L"
8L”
S6L"°

90€”
Tce”
SRR

6L9°
8vL”
€oL”
oLL”
LLL-:
r8L”
TeL”
86L"°
€18”
968"
0L8"
LL8"
788°
T68"
868°
906"
0¢6 -
LGC"
vLe:
G8¢”
c6c”
LOE"
cce”
6cE”
9¢¢”
eve”
c0c”
Loc-
81¢C”
vece:
Lve6 "
GG6”
866"
€LE "
AT
c9cC”
99¢"
oLec:
08¢-
L8C"

LLe:

L

NN

i

|

O > L0OVOVOVWNHWLUOW LTI IITITONDONDONONH OO OHOMOO™Mm A A OO O

T\ T

R U U L L I
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

I

8.5

T T T

00°}

96°0



97"
60"

9¢°

66"

19~
66"
96°
7o

90
9¢
3%

80
88"
78
06
8¢’

9v

0c-
0P
€8

cc’

T~

0€ —

16—

19~
29—
L9 —

9L
.i/
.
w7

9TT—

TCT —
ccl—

6CT —

cel—

OvT—

LIT ~_

“L9T—

ELT—

66T —

RS R 1 1 1 I

70 60 50 40 30 20 10 O ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000"

9L0"
060"
GOT"
8ce”
[474%
LGE”

€1e”
9L6"
066"

700"
110"
810"
920~
0v0"
9vT"
091"
891"
SLT"
[4° A
681"
961"
0tez*
98¢"
00€"
Log"
Tce”
9€e”
0s€e”
LGE”
cLE”
GGL”
TLL”
Log"
€ce”

Lv8"
678"
198"
798"
gee”
8€C”
[4<
vees
09"
voc*
SLZ*
162"

OO LTI ONDODON

.S

[ e e el el SRRV}

g

NI |

I T T T L L L I R
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

L

66°C
€0'€

Se€0

€0’
€0’
S0¢c

1670

v6°0

00°t

LEC




68~
9T~

96°

99°

Qv
98"
-
68°
6L"
vo-
6C°

LG~

ge”
00°
6¢"
Tc:

96

€6’
TO
ge”

0c-

OV T —

L9T
591>

CLT—"

LeT—

COsEt
MH

E“EtDEC

N’%O
e

O O Y O

70 60 50 40 30 20 10 O ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



LN

0.0 ppm

000°

(@)
T

0.5

-7

©
-
(3

29L°0
wi.o/
T6L"
TTE° T

mmm.ﬂ/
6c¢ "

S
N

I

1.0

—
_
1.5
<
q
)

I

2.0

|

c6c”
LeL-
708"
TI8°
818"
€eg”
Lv8-"
€88°
L68"
AN
616"
9¢6°
€e6”
€qe”
oLe:
08¢"
L8C"
vec:
T0€"
qTE”
8ce”
qee”
eve”
0Ge”
Tce:
8ec”

I

4.0

[\
M T
LN L I
3.5 3.0 2.5
g 3
- ™

LN

I

r‘ N

LN

I

5.0

90°L

e
5.5

I

O P IIITITONDONON MmO OM

I

6.5

oLL®
L8L”"

EAN
\

O

O
[{=]
o
-

I

7.0

00cC"L
89¢  L——
897 L

N:u.hv
78V L
887" L

80€ ' 8——

LN

I

8.0

I MA H
————
7.5
8(8

0’1

LN

x
8.5

LN




0

G8

9T~

96

99"

Qv
98"
TL-®
68"
6L"
ro-
6¢"

LG~

ge”
00°
6C°
T¢:

96

€6 "
T0
qe”

0c¢-

0°0—

"ET~

‘9C—

OV T —

19T
Sg91 >

CLT—

LT —

COzEt

Et0:C

Br

N’%D
he

BN A 1

70 60 50 40 30 20 10 O ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000"

GoL”
6LL"
reL”

00¢”
AR
6cE”

169°
cvL”
LGL”
roL”
TLL”
G8L”
coL”
L0O8"
0€8”°
698"
£88"°
068°
L68"
G06°
AT
roc:
TLe
8LC”
G8¢”
00¢”
91€E”
€ce”
oee”
LEE”
90¢”
vee:

L8
988"
¢06°
¢86°
L66 "
69¢”
1A
647"

81V

O LI OOONON OO O™

e

O

i

N

J

J

|

T T T

I T D L B
45 40 35 30 25 20 15 1.0 05 0.0 ppm

5.0

I
85 80 75 70 65 6.0 55

T T T

90’1
0L

00°t

00’}




9v
L0~

08"

I8°
90"
19~
ro-
S6°
e
08"
S0~
Te”

98"

v
9T"
Gc-
6G°

6’

1c¢”
4
80~

8¢’

0€—

¢0T—

CcCT—~
per—

0€ET —
GET—

T —

66T —

COsEt

MH

Et0eC

N’;H“}O
hle

Br

0 ppm

70 60 50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90



T T

I

0.0 ppm

—T T

x
0.5

1.0
)
©
o

T
1.5
E
Y]

e
25 2.0

I

3.0

—T T

T
4.0 3.5
4
o m

L -~680
— | £672
L0
T
L
Y
_ 20t
-
Y]
L
o
L0
©

T T

I
7.0
a3
(=18

T T

L
8.0
[=2]
]
o

x
8.5

T T




00°0—

9
80

I8~

S0~
09°
0G6°
c9”
66"
68°
LL:
c0”
8¢

88"

Le:
9T~
61"
19°
oL
16~

6T
Le”"
€0’

8¢’

TET~
QWA_H\

0€——

c0T—

cCT——
Vet —

0€T —

GET
.mMHv

T —

LT~
LO9T—"

VLT —

66T —

0 ppm

70 60 50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000"

800°
9¢0°
AN
S6¢”
ere”
Tee”
8G9 -

8G¢C”
€00°
0TO0~
0¢0°
LCO~
LSO~
9L0°
LT
68¢"
90€”
rce”

€ce”
cve”

PI8-°
A4S
Ge8”
9r8-
686 °
T66°
G00°
¢10”
€90°
690"
G80°
T60°
90T~
ElT”
99¢-

6TV "

=\~

O 0o N

NVW/%

o [ e e T St i il A NN G N © ANC BNC BNC NG

|

BEil

_

Jl

ppm

0.5

25 20 15 1.0

3.0

55 50 45 40 35

6.0

85 80 75 70 6.5

9.0

o
-
(3]

©
-—
(3]

AN
-
(3]

o
-
N

o
.O.Kro.
|-

<
o
-

|

co’L



00°

oL”
€0’

4N

4N
c9-
oL"
ev”
4%
8L”"
€0’
6C°

9T~
cc
66"
61"
TE”
06~
09°
L9~

TL®

Le”
6C°
T0°
A
€q”

16~

8GT —
09T —

89T
.m@Hv

ELT—

86T —

70 60 50 40 30 20 10 O ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000"

000°
7co-
8v0"
Tec”
qTE”
g8ee”

cLC”
806"
0¢6 -
ceo6”
A4
GG6”
896 °
c66”
T00°
Gc0-
A4
690"
G80°
60T~
€9¢”
98¢”
otTe”
pee”
cee”
8G¢"

¢88°
0Te -
9¢T”
16¢”
L9C"

09¢”

s =

OLW I II IO M

|

-
[

!
L

A M LAk

45 40 35 30 25 20 15 1.0 05 0.0 ppm

80 75 70 65 6.0 55 5.0
g

8.5

{

AN
-
(5]

o
-
N

(2}
c‘j
-

™
r".
-

86°0



— N < O O " o)
oo} o — < O o nH © L
< 19 o o ™M n N O —
[ee] o [eo} mn ™M ~ Mo [e))
[e)) ~ ) < < N N o
— — — — — —

77.457
77.033
76.610
—68.135
62.505
61.768
61.649
—52.093
—27.143

_—14.025
T~—13.636

C Oz Et
Et0:C
FzCO

N’;‘%O
e

w ' w ' w ' w ' w ' w ' w ' w ' w ' w ' w '
200 180 160 140 120 100 80 60 40 20 0 ppm



000°

€00°
LTO"
T€0~
L8C"
coe”
AR
T0E”
e’
6€6°
€86 °
096°
L96 "
vLE "
686 °
686"
000°
¢00~
0TO0"
LTO"
2408
T€0°
8¢0”°
€G0°
GG¢”
€9¢”
G9¢-
oLec:
LLe:
08¢"
T6cC”
vec:
T0€"
90€”
80¢"
91€"”
LGC"
cLe”
SLL”T
TeL”
€56’
09T~
¢9T”
9LT"
8LT"®
roc-

T6e”

NORTOITORRES UIAS U U U U U U U VA A VA S R A U U U O S S A T G A G A G A I G A G O I Q|

T

|

o~~~

o~ o~

|

I L U T A I I I
65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0 ppm

7.0

L L B B B
80 75

or

Q

-

I

8.5

L

€0°€

c0’e

14:K4
c0'c

-7

[22]
[oe]
o

86°0



0

QL*®
90~
8T~

96

Le:
Le:
69"
Gc-
qe”
8L”"
ro-
6¢C’

7

16~
Ly
Le-
¢8”

9¢”

eT”
A
09°

0L

0°0—

€T~
T
12—

9 —

80T —

66T —

C0aEt

Et0:C

e

N’%D
he

ST | 1

0 ppm

70 60 50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000" 0———

¢T0”
0€0°
8r0°
SLC”
€6’
TTE”
799 -

qec”

44°R

Sl
616"
€e6”
¢G6°
796 °
¢86°
666"
910"
9¢0°
AN
evo-
8vc”
99¢”
€8¢”
T0€"
6LC”
Lec:

0oL~
968"

G9¢-

43

OLW IO MM

[T R L .

i

I

8.5

ppm

2.0

2.5

|

3.0

50 45 4.0

65 6.0 55

7.0

7.5

8.0

9.0

Nj
e
(9}

0
o
@

28



€8
TT”
€0”
68"

6€"

SL”
A
-
G¢-
66"
68~
0T"
9¢”

73
e
v
LG~
8P -
00°

8T~
49
re”

86

6TT—

el —

9CT—

cel —
per—
OvT —

89T~

"89T—

LT —

66T —

N 1 |

70 60 50 40 30 20 10 O  ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90



000°

eEvL”
LSL”
cLL”

TTE”
186°
0ce”
ToL”
SLL”
c8L”
68L"°
LeL-
708°
118"
G¢8”
€L8”
L88"
968"
¢06°
606"
916"
€Co”
LEG "
VLY
T69°
66L"
918"
€80°

ce8”
8r8-
GET”
6ET”
99¢-
Lece:
oce”
eve”
LvE”

€L8”

N

///

OO LTI NONMONMOOMOMOMOOMOMOOMOOMNOMONANAN

VT

T O S P

1

9.0

0.0 ppm

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05

8.5

9.5

90°L
901

160

90°}

co’'l

S0'L

0L

00°L




16~
96°

S0

9T~

eT”

06-
LS~
4
8L”"
ro-
6C°

86 -
0c-

99°
ve:
€Gq”
08"

TE”"
G9-

4h

ve-

7o
€c”

I8~

€T
S

LC—

W

86T —

0 ppm

70 60 50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90



———
0.0 ppm

x
0.5

S

(3]

©
> mj
o

¥

x
2.0
28

|

H —_——_
[ Q.69
r T 80
I Wiau
L _/10L
L~ —¢ere
0
[ AN
o
L o
I
] L
L
e
B
— | 860
L)
(.
e r - GO'L
e
[ O
—— [ 2] A 8
0
L O
L Q
| O
10
L O
-
N 002
— Fp 00
(.

L Q —~—
i T 001

8.5




mmmmmm
mmmmmm
MMMMMM

@@@@@@
HHHHHH

——144.496
0
3
2
4
3
0
7

200 190 180 170 160 150 140 130 120 110 100 90

@@@@@@@@@
hhhhhhhhh
NNNNNNNNN
HHHHHHHHH
@@@@@@@@@

VOV

80 70 60

@@@@@@@@@@@@@@@@@@
mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmm

@@@@@@@@@@@@@@@@@@
NNNNNNNNNNNNNNNNNN

NN/

50 40 30 20 10

0 ppm



	改过的Supporting Information
	ZDM_spectra
	Binder
	NCS
	产物
	产物图谱
	产物图谱
	产物图谱
	产物图谱
	产物图谱
	Wittig试剂 乙酯
	Wittig试剂 甲酯

	NCS 乙酯 H谱
	ZDM-02-75 异硫氰基乙酸乙酯 C

	NCS 甲酯 H谱
	NCS 甲酯 C谱
	手性醇底物
	手性醇底物 C

	NCS 杂环 H谱
	NCS杂环 C谱

	甲基保护靛红
	ZDM-02-106 Ac靛红
	Bn保护靛红
	Cbz保护靛红

	组合 1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45


	无取代产物 C谱

	H1a
	H1b
	H1c
	H1d
	H1e
	H1f
	H1g
	H1h
	H1i
	H1j
	H1k
	H1l

	Binder1
	3a H谱
	3a C谱
	3b H谱
	3b C谱
	3c H谱
	3c C谱
	3d H谱
	3d C谱
	3e H谱
	3e C谱
	3f H谱
	3f C谱
	3g  H谱
	3g C谱
	3h H谱
	3h C谱
	3i H谱
	3i C谱
	3j H谱
	3j C谱
	3k H谱
	3k C谱
	3l H谱
	3l C谱
	3mH谱
	3m C谱
	3nH谱
	3n C谱





