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1. General remarks

Reagents were purchased from commercial sources and were directly used unless otherwise
noted. Catalysts 3a-d were purchased from commercial sources [Daicel Chiral Technologies
(China) Co., LTD]. Catalysts 3e-h were prepared according to the known methods."? Substrates 1
were prepared according to the known method.” "H NMR and C NMR (400 and 100 MHz,
respectively) spectra were recorded in CDCl;. 'H NMR chemical shifts are reported in ppm
relative to tetramethylsilane (TMS) with the solvent resonance employed as the internal standard
(CDCl; at 7.26 ppm). Datas are reported as the follows: chemical shift, multiplicity (s = singlet, d
= doublet, t = triplet, q = quartet and m = multiplet), coupling constants (Hz) and integration. ">C
NMR chemical shifts are reported in ppm relative to tetramethylsilane (TMS) with the solvent

resonance as the internal standard (CDCl; at 77.16 ppm).
2. General procedure for the synthesis of compounds 4, 5 and 8

In a 5 mL of flame-dried vial with a stir bar, the mixture of 3-aminooxindoles 1 (0.2 mmol),
2-enoylpyridines 2 (0.3 mmol, 1.5 equiv.), Catalyst 3f (0.02 mmol, 11.3 mg) in 2.0 mL of CH,Cl,
was stirred at 25 °C for the specified time. After completion of the reaction indicated by TLC, the
mixture was directly purified by flash column chromatography on silica gel (petroleum ether/ethyl
acetate = 5:1~3:1) to afford the compounds 4.

Then the mixture with compounds 4 and concentrated hydrochloric acid (10 equiv.) in 5.0
mL of MeOH was refluxed at 90 °C for 2 h. After completion of the reaction indicated by TLC, the
mixture was added water (10 mL) and the pH was adjusted to 9 with saturated sodium bicarbonate
solution. Then the mixture was extracted with EtOAc (5 mL x 4). After being dried over
anhydrous Na,SO,, the mixture was concentrated, and the residue was purified by flash column
chromatography (petroleum ether/ethyl acetate = 4:1~2:1) to give the products 5.

The procedure for the synthesis of compound 8 was similar with the above performation.

(2'S,3'R)-1-methyl-3'-phenyl-5'-(pyridin-2-yl)-3',4'-dihydrospiro[indoline-3,2'

-pyrrol]-2-one 5a: Light yellow solid; 56.5 mg, 80% yield; 97:3 dr, >99% ee;
»,,/_"”’Oph [a]p? = -109.8 (¢ 1.00, CHCls); mp 64.5-65.9 °C. The ee was determined by
/=

N

Me HPLC (Chiralpak AD-H, i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, A = 254

nm, major diastereomer: fiinor = 5.8 Min, fmajor = 23.3 min). "H NMR (400 MHz, CDCl3): 6 2.84 (d,
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J=1.8 Hz, 3H), 3.82-3.89 (m, 1H), 4.01-4.11 (m, 2H), 6.71 (d, J= 7.8 Hz, 1H), 7.00-7.02 (m, 2H),
7.13-7.19 (m, 4H), 7.32-7.41 (m, 2H), 7.44 (d, J = 7.3 Hz, 1H), 7.74-7.78 (m, 1H), 8.23-8.25 (m,
1H), 8.71-8.73 (m, 1H); °C NMR (100 MHz, CDCls): § 26.0, 39.4, 54.7, 85.8, 108.2, 122.7,
123.2, 123.9, 125.5, 127.3, 127.7, 128.2, 129.6, 130.8, 135.7, 136.6, 144.4, 149.3, 152.6, 173.7,
180.3. HRMS (ESI-TOF) calcd. for Co3Hx N30 [M + H]" 354.1601; found: 354.1606.
(2'S,3'R)-1-methyl-5'-(pyridin-2-yl)-3'-(m-tolyl)-3',4'-dihydrospiro[indo
line-3,2'-pyrrol]-2-one 5b: White solid; 50.0 mg, 68% yield; >99:1 dr, >99%

ee; [o]p> = -49.6 (¢ 1.00, CHCls); mp 79.8-81.2 °C. The ee was determined

by HPLC (Chiralpak OD-H, i-PrOH/hexane = 20/80, flow rate 1.0 mL/min,
A =254 nm, major diastereomer: fmajor = 27.2 min). 'H NMR (400 MHz, CDCls): 6 2.19 (s, 3H),
2.87 (s, 3H), 3.81-3.87 (m, 1H), 3.99-4.08 (m, 2H), 6.73 (d, J = 7.8 Hz, 1H), 6.78 (d, J = 7.6 Hz,
1H), 6.82 (s, 1H), 6.96 (d, J = 7.4 Hz, 1H), 7.01-7.04 (m, 1H), 7.16-7.20 (m, 1H), 7.33-7.36 (m,
1H), 7.37-7.41 (m, 1H), 7.43 (d, J=7.3 Hz, 1H), 7.74-7.78 (m, 1H), 8.22-8.24 (m, 1H), 8.72-8.73
(m, 1H); °C NMR (100 MHz, CDCl;): 6 21.5, 26.0, 39.5, 54.5, 85.8, 108.1, 122.7, 123.2, 123.9,
124.6, 125.5, 128.0, 128.1, 128.5, 129.6, 131.0, 135.8, 136.5, 137.7, 144.5, 149.3, 152.7, 173.8,
180.4. HRMS (ESI-TOF) calcd. for C;4H2,oN30 [M + H]+ 368.1757; found: 368.1762.

(2'S,3'R)-1-methyl-5'-(pyridin-2-yl)-3'-(p-tolyl)-3',4'-dihydrospiro[ind
oline-3,2'-pyrrol]-2-one 5c: White solid; 41.2 mg, 56% yield; >99:1

dr, >99% ee; [a]p> = -87.6 (¢ 1.00, CHCls); mp 74.1-75.3 °C. The ee was

determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow
rate 1.0 mL/min, 4 = 254 nm, major diastereomer: fpjor = 15.8 min). 'H NMR (400 MHz, CDCl5):
02.24 (d,J=5.1 Hz, 3H), 2.86-2.88 (m, 3H), 3.80-3.88 (m, 1H), 3.98-4.08 (m, 2H), 6.71-6.74 (m,
1H), 6.89-6.97 (m, 4H), 7.14-7.20 (m, 1H), 7.32-7.45 (m, 3H), 7.73-7.79 (m, 1H), 8.22-8.25 (m,
1H), 8.71-8.73 (m, 1H); >C NMR (100 MHz, CDCls): 6 21.1, 26.0, 39.6, 54.3, 85.7, 108.2, 122.7,
123.2, 123.9, 125.5, 127.5, 128.9, 129.5, 130.9, 132.6, 136.6, 136.8, 144.4, 149.2, 152.6, 173.8,
180.3. HRMS (ESI-TOF) calcd. for C;4H2,oN30 [M + H]+ 368.1757; found: 368.1754.

(2'S,3'R)-3'-(3,5-dimethylphenyl)-1-methyl-5'-(pyridin-2-yl)-3',4'-dihyd
rospiro[indoline-3,2'-pyrrol]-2-one 5d: Light yellow solid; 43.5 mg, 57%

yield; >99:1 dr, 98% ee; [o]p>> = -58.8 (¢ 0.40, CHCls); mp 153.5-155.0 °C.
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The ee was determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min,
A =254 nm, major diastereomer: fminor = 4.6 Min, fmajor = 19.6 min). "H NMR (400 MHz, CDCl;): 0
2.14 (s, 6H), 2.87-2.88 (m, 3H), 3.78-3.85 (m, 1H), 3.98-4.05 (m, 2H), 6.60 (s, 2H), 6.73 (d, J =
7.8 Hz, 1H), 6.77 (s, 1H), 7.15-7.19 (m, 1H), 7.32-7.39 (m, 2H), 7.42 (d, J = 7.3 Hz, 1H),
7.72-7.76 (m, 1H), 8.22 (d, J = 7.9 Hz, 1H), 8.71-8.72 (m, 1H); >C NMR (100 MHz, CDCly): &
21.3, 26.0, 39.5, 54.3, 85.7, 108.0, 122.6, 123.1, 123.9, 125.4, 128.8, 129.5, 131.1, 135.9, 136.5,
137.4, 144.5, 149.3, 152.7, 173.7, 180.3. HRMS (ESI-TOF) calcd. for CosHyN;O [M + H]"
382.1914; found: 382.1906.
(2'S,3'R)-3'-(2-methoxyphenyl)-1-methyl-5'-(pyridin-2-y1)-3',4'-dihydros
piro[indoline-3,2'-pyrrol]-2-one 5e: White solid; 65.0 mg, 85% yield; >99:1

dr, >99% ee; [o]p> = -169.6 (¢ 1.00, CHCl;); mp 65.7-67.2 °C. The ee was

determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate
1.0 mL/min, 4 = 254 nm, major diastereomer: fmjor = 12.2 min). 'H NMR (400 MHz, CDCl3): ¢
2.87 (d,J=1.2 Hz, 3H), 3.19 (d, /= 1.2 Hz, 3H), 3.79 (dd, /= 8.9 Hz, 17.3 Hz, 1H), 4.00 (dd, J =
11.6 Hz, 17.3 Hz, 1H), 4.69 (t, /= 10.2 Hz, 1H), 6.60 (d, /= 8.2 Hz, 1H), 6.67 (d, J= 7.8 Hz, 1H),
6.87-6.91 (m, 1H), 7.09-7.14 (m, 2H), 7.23-7.27 (m, 1H), 7.37-7.43 (m, 2H), 7.58 (d, J = 7.8 Hz,
1H), 7.74-7.78 (m, 1H), 8.25 (d, J= 7.8 Hz, 1H), 8.71-8.72 (m, 1H); >C NMR (100 MHz, CDCly):
026.0, 40.3, 46.0, 54.7, 85.6, 107.6, 110.0, 120.3, 122.6, 122.8, 124.4, 125.5, 128.0, 128.5, 128.8,
131.5, 136.6, 144.0, 149.2, 152.6, 157.7, 174.1, 180.1. HRMS (ESI-TOF) calcd. for C,4H2:N30,
[M + H]" 384.1707; found: 384.1705.

(2'S,3'R)-3'-(3-methoxyphenyl)-1-methyl-5'-(pyridin-2-y1)-3*,4'-dihyd
OMe

rospiro[indoline-3,2'-pyrrol]-2-one 5f: Colourless oil; 46.8 mg, 61%

yield; >99:1 dr, >99% ee; [a]p> = -136.7 (¢ 1.00, CHCl;). The ee was

determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate
1.0 mL/min, 4 = 254 nm, major diastereomer: fmjor = 16.1 min). 'H NMR (400 MHz, CDCly): ¢
2.87 (s, 3H), 3.58 (s, 3H), 3.81-3.89 (m, 1H), 3.98-4.09 (m, 2H), 6.48 (s, 1H), 6.64 (d, J= 7.7 Hz,
1H), 6.68-6.70 (m, 1H), 6.73 (d, J=7.8 Hz, 1H), 7.04-7.08 (m, 1H), 7.15-7.19 (m, 1H), 7.32-7.36
(m, 1H), 7.37-7.40 (m, 1H), 7.43 (d, J = 7.3 Hz, 1H), 7.73-7.78 (m, 1H), 8.22-8.24 (m, 1H),
8.71-8.73 (m, 1H); °C NMR (100 MHz, CDCls): & 26.1, 39.4, 54.6, 55.0, 85.7, 108.2, 112.6,
113.5, 119.9, 122.8, 123.2, 123.9, 125.6, 129.2, 129.6, 130.8, 136.7, 137.4, 144.5, 149.2, 152.5,
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159.2, 173.6, 180.2. HRMS (ESI-TOF) calcd. for C»yH»N3;0, [M + H]" 384.1707; found:

384.1711.

(2'S,3'R)-3'-(4-methoxyphenyl)-1-methyl-5'-(pyridin-2-y1)-3',4'-dihy

drospiro[indoline-3,2'-pyrrol]-2-one 5g: Yellow oil; 59.1 mg, 77%
OMe

yield; 99:1 dr, 85% ee; [a]p> = -49.4 (¢ 1.00, CHCl;). The ee was

determined by HPLC (Chiralpak AD-H, i-PrOH/hexane = 30/70, flow
rate 1.0 mL/min, 2 = 254 nm, major diastereomer: fyinor = 8.9 Min, fygior = 29.0 min). "H NMR
(400 MHz, CDCl;): 6 2.87 (s, 3H), 3.72 (s, 3H), 3.78-3.86 (m, 1H), 3.95-4.06 (m, 2H), 6.68 (d, J =
8.2 Hz, 2H), 6.72 (d, J = 7.8 Hz, 1H), 6.94 (d, J = 8.5 Hz, 2H), 7.14-7.18 (m, 1H), 7.31-7.36 (m,
1H), 7.37-7.40 (m, 1H), 7.41-7.43 (m, 1H), 7.73-7.77 (m, 1H), 8.21-8.24 (m, 1H), 8.71-8.72 (m,
1H); °C NMR (100 MHz, CDCl3): § 26.1, 39.7, 54.1, 55.2, 85.8, 108.2, 113.5, 122.7, 123.2, 123.9,
125.5, 127.7, 128.7, 129.6, 130.8, 136.6, 144.4, 149.3, 152.6, 158.7, 173.9, 180.4. HRMS
(ESI-TOF) calcd. for Co4H,,N30, [M + H]" 384.1707; found: 384.1708.
(2'S,3'R)-3'-(3,4-dimethoxyphenyl)-1-methyl-5'-(pyridin-2-yl)-3',4'-
dihydrospiro[indoline-3,2'-pyrrol]-2-one 5h: White solid; 46.3 mg,

56% yield; >99:1 dr, >99% ee; [a]p” = -63.2 (¢ 1.00, CHCls); mp

79.0-80.2 °C. The ee was determined by HPLC (Chiralpak OD-H,
i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, 4 = 254 nm, major diastereomer: fmajor = 25.7 min).
'H NMR (400 MHz, CDCls): & 2.87 (s, 3H), 3.54 (s, 3H), 3.79-3.85 (m, 4H), 3.95-4.05 (m, 2H),
6.35 (s, 1H), 6.68-6.73 (m, 3H), 7.15-7.19 (m, 1H), 7.32-7.40 (m, 2H), 7.44 (d, J = 7.3 Hz, 1H),
7.74-7.78 (m, 1H), 8.23 (d, J = 7.8 Hz, 1H), 8.72 (d, J = 4.4 Hz, 1H); °C NMR (100 MHz,
CDCl;): 6 26.1,39.3, 54.4,54.5,55.8, 85.7, 108.1, 110.6, 110.7, 119.5, 122.7, 123.2, 124.0, 125.5,
128.1, 129.6, 130.9, 136.6, 144.6, 148.0, 148.2, 149.2, 152.6, 173.7, 180.4. HRMS (ESI-TOF)
calced. for CysHpyN3O03 [M + H]+ 414.1812; found: 414.1815.

(2'S,3'R)-3'-(4-fluorophenyl)-1-methyl-5'-(pyridin-2-yl)-3',4'-dihydros
piro[indoline-3,2'-pyrrol]-2-one  5i: Yellow oil; 53.5 mg, 72%

yield; >99:1 dr, >99% ee; [o]p> = -85.7 (¢ 1.00, CHCls). The ee was

determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 20/80, flow rate
1.0 mL/min, 4 = 254 nm, major diastereomer: fmjor = 16.9 min). 'H NMR (400 MHz, CDCl3): ¢
2.86 (s, 3H), 3.83 (dd, J = 7.0 Hz, 15.2 Hz, 1H), 3.94-4.06 (m, 2H), 6.72 (d, J = 7.8 Hz, 1H),
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6.80-6.84 (m, 2H), 6.96-6.99 (m, 2H), 7.15-7.18 (m, 1H), 7.32-7.43 (m, 3H), 7.73-7.77 (m, 1H),
8.22 (d,J=17.9 Hz, 1H), 8.71 (d, J = 4.5 Hz, 1H); *C NMR (100 MHz, CDCls): 6 26.0, 39.8, 54.0,
85.8, 108.3, 115.0 (d, J = 21.1 Hz, 1C), 122.7, 123.3, 123.9, 125.6, 129.3 (d, J = 7.9 Hz, 1C),
129.7, 130.5, 131.4 (d, J = 3.2 Hz, 1C), 136.7, 144.3, 149.2, 152.4, 162.1 (d, J = 244.4 Hz, 1C),
173.6, 180.2. HRMS (ESI-TOF) calcd. for C,3H oFN3O [M + H]" 372.1507; found: 372.1514.

(2'S,3'R)-3'-(2-chlorophenyl)-1-methyl-5'-(pyridin-2-y1)-3',4'-dihydrospir

cl
o[indoline-3,2-pyrrol]-2-one 5j: Yellow oil; 47.3 mg, 61% yield; >99:1

r\?:O dr, >99% ee; [a]p> = -63.1 (¢ 1.00, CHCl;). The ee was determined by HPLC
e (Chiralpak AD-H, i-PrOH/hexane = 10/90, flow rate 0.8 mL/min, A = 254 nm,
major diastereomer: fumajor = 45.9 min). 'H NMR (400 MHz, CDCly): 6 2.94 (s, 3H), 3.92 (d, J =
9.9 Hz, 2H), 4.76 (t, J = 9.9 Hz, 1H), 6.70 (d, J = 7.8 Hz, 1H), 7.07-7.13 (m, 2H), 7.16-7.18 (m,
1H), 7.19-7.23 (m, 1H), 7.28-7.32 (m, 1H), 7.39-7.45 (m, 2H), 7.72-7.75 (m, 1H), 7.76-7.80 (m,
1H), 8.25 (d, J = 8.0 Hz, 1H), 8.71-8.72 (m, 1H); C NMR (100 MHz, CDCls): 6 26.2, 42.3, 48.9,
85.9, 108.1, 122.9, 123.0, 125.0, 125.6, 126.7, 128.4, 129.4, 129.5, 129.8, 130.2, 134.0, 134.9,
136.8, 143.9, 149.2, 152.4, 173.9, 179.7. HRMS (ESI-TOF) calcd. for C,3H;9CIN;O [M + H]"
388.1211; found: 388.1205.
(2'S,3'R)-3'-(3-chlorophenyl)-1-methyl-5'-(pyridin-2-yl)-3*,4'-dihydrospi
ro[indoline-3,2'-pyrrol]-2-one 5k: White solid; 59.0 mg, 76% yield; 98:2

dr, >99% ee; [O,]DZS =-120.1 (¢ 1.00, CHCIl3); mp 63.9-65.1 °C. The ee was

determined by HPLC (Chiralpak AD-H, i-PrOH/hexane = 30/70, flow rate
1.0 mL/min, 4 = 254 nm, major diastereomer: fmjor = 21.1 min). 'H NMR (400 MHz, CDCl3): ¢
2.88 (s, 3H), 3.84 (dd, J = 6.0 Hz, 14.1 Hz, 1H), 3.94-4.05 (m, 2H), 6.75 (d, J = 7.8 Hz, 1H),
6.91-6.96 (m, 2H), 7.05-7.13 (m, 2H), 7.15-7.19 (m, 1H), 7.33-7.42 (m, 3H), 7.72-7.76 (m, 1H),
8.21 (d,J=17.9 Hz, 1H), 8.70 (d, J = 4.5 Hz, 1H); *C NMR (100 MHz, CDCls): 6 26.0, 39.6, 54.0,
85.6, 108.3, 122.7, 123.4, 123.8, 125.6, 125.8, 127.4, 128.0, 129.4, 129.8, 130.4, 133.9, 136.6,
138.2, 144.3, 149.2, 152.4, 173.4, 179.9. HRMS (ESI-TOF) calcd. for C,3H;sCIN;O [M + H]"
388.1211; found: 388.1213.

(2'S,3'R)-3'-(4-chlorophenyl)-1-methyl-5'-(pyridin-2-y1)-3',4'-dihydros

Q piro[indoline-3,2'-pyrrol]-2-one  5I: White solid; 63.6 mg, 82%
' cl
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yield; >99:1 dr, >99% ee; [(X]DZS =-58.8 (c 1.00, CHCI;); mp 77.5-78.6 °C. The ee was determined
by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, A = 254 nm, major
diastereomer: fmgjor = 13.2 min). "H NMR (400 MHz, CDCl): ¢ 2.87 (d, J = 4.1 Hz, 3H),
3.81-3.89 (m, 1H), 3.95-4.04 (m, 2H), 6.72-6.74 (m, 1H), 6.94-6.96 (m, 2H), 7.10-7.19 (m, 3H),
7.33-7.42 (m, 3H), 7.74-7.77 (m, 1H), 8.21-8.23 (m, 1H), 8.70 (s, 1H); °C NMR (100 MHz,
CDCl): ¢ 26.0, 39.6, 54.0, 85.7, 108.3, 122.6, 123.3, 123.8, 125.5, 128.3, 129.1, 129.7, 130.4,
133.0, 134.4, 136.5, 144.3, 149.3, 152.4, 173.5, 180.1. HRMS (ESI-TOF) calcd. for C3H;9CIN;O
[M + H]" 388.1211; found: 388.1220.

(2'S,3'R)-3'-(2-bromophenyl)-1-methyl-5'-(pyridin-2-yl)-3',4'-dihydrospir
o[indoline-3,2'-pyrrol]-2-one 5m: White solid; 75.2 mg, 87% yield; >99:1

dr, 99% ee; [O,]DZS =-163.1 (¢ 1.00, CHCl3); mp 160.7-162.2 °C. The ee was

determined by HPLC (Chiralpak AD-H, i-PrOH/hexane = 30/70, flow rate 1.0
mL/min, A = 254 nm, major diastereomer: fminor = 8.2 Min, fmajor = 12.9 min). 'H NMR (400 MHz,
CDCl3): 0 2.94 (s, 3H), 3.87 (dd, J = 10.4 Hz, 17.6 Hz, 1H), 3.95 (dd, J = 9.0 Hz, 17.6 Hz, 1H),
4.74 (t, J=9.7 Hz, 1H), 6.69 (d, J = 7.8 Hz, 1H), 6.98-7.02 (m, 1H), 7.08-7.12 (m, 1H), 7.22-7.24
(m, 1H), 7.27-7.31 (m, 1H), 7.35-7.40 (m, 2H), 7.44 (d, J= 7.3 Hz, 1H), 7.71-7.77 (m, 2H), 8.24
(d, J = 8.0 Hz, 1H), 8.69-8.71 (m, 1H); °C NMR (100 MHz, CDCls): d 26.2, 42.7, 51.4, 86.0,
108.1, 122.7, 122.9, 125.2, 125.5, 125.7, 127.3, 128.7, 129.5, 130.0, 130.1, 132.8, 135.9, 136.6,
143.8, 149.2, 152.4, 173.9, 179.6. HRMS (ESI-TOF) calcd. for C,3H;9BrN;O [M + H]" 432.0706;
found: 432.0703.

(2'S,3'R)-3'-(3-bromophenyl)-1-methyl-5'-(pyridin-2-y1)-3*,4*-dihydrosp
> iro[indoline-3,2'-pyrrol]-2-one  5n: White solid; 51.9 mg, 60%

yield; >99:1 dr, >99% ee; [o]p>’ = -129.3 (c 1.00, CHCls); mp 73.1-74.6 °C.

The ee was determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70,
flow rate 1.0 mL/min, 4 = 254 nm, major diastereomer: fmajor = 13.8 min). 'H NMR (400 MHz,
CDCly): 6 2.89 (s, 3H), 3.82-3.90 (m, 1H), 3.94-4.04 (m, 2H), 6.76 (d, J = 7.8 Hz, 1H), 6.96-7.04
(m, 2H), 7.10 (s, 1H), 7.16-7.20 (m, 1H), 7.26-7.29 (m, 1H), 7.34-7.42 (m, 3H), 7.73-7.77 (m, 1H),
8.22 (d,J=17.9 Hz, 1H), 8.71 (d, J = 4.2 Hz, 1H); *C NMR (100 MHz, CDCls): 6 26.1, 39.5, 53.9,
85.6, 108.3, 122.2, 122.7, 123.4, 123.8, 125.6, 126.2, 129.7, 129.9, 130.4, 130.9, 136.7, 138.4,
144.3,149.2, 152.3, 173.4, 179.9. HRMS (ESI-TOF) calcd. for Cp3H;oBrN;O [M + H]" 432.0706;
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found: 432.0705.
(2'S,3'R)-3'-(4-bromophenyl)-1-methyl-5'-(pyridin-2-yl)-3',4'-dihydro
spiro[indoline-3,2'-pyrrol]-2-one 50: White solid; 63.6 mg, 73%

Br
yield; >99:1 dr, >99% ee; [o]p> = -55.8 (¢ 1.00, CHCls); mp 79.8-81.2 °C.

The ee was determined by HPLC (Chiralpak OD-H, i-PrOH/hexane =
20/80, flow rate 1.0 mL/min, A = 254 nm, major diastereomer: fmajor = 21.4 min). '"H NMR (400
MHz, CDCls): 6 2.90 (s, 3H), 3.99-4.09 (m, 3H), 6.76 (d, J= 7.7 Hz, 1H), 6.89 (d, /= 8.3 Hz, 2H),
7.17-7.21 (m, 1H), 7.27 (d, J= 9.8 Hz, 2H), 7.35-7.39 (m, 1H), 7.43 (d, J= 7.4 Hz, 1H), 7.51-7.54
(m, 1H), 7.88-7.92 (m, 1H), 8.38 (d, J = 7.9 Hz, 1H), 8.79 (d, J = 4.5 Hz, 1H); >C NMR (100
MHz, CDCl;): ¢ 26.0, 39.6, 54.0, 85.6, 108.3, 121.2, 122.6, 123.3, 123.8, 125.6, 129.4, 129.7,
130.3, 131.2, 134.8, 136.6, 144.3, 149.2, 152.3, 173.5, 180.0. HRMS (ESI-TOF) calcd. for
C,3HoBrN;O [M + H]" 432.0706; found: 432.0699.
4-((2'S,3'R)-1-methyl-2-oxo0-5'-(pyridin-2-yl)-3",4*-dihydrospiro[indol
ine-3,2'-pyrrol]-3'-yl)benzonitrile 5p: Light yellow solid; 43.9 mg, 58%

CN
yield; >99:1 dr, >99% ee; [a]p> = -69.1 (¢ 1.00, CHCl3); mp 192.7-194.2

°C. The ee was determined by HPLC (Chiralpak OD-H, i-PrOH/hexane =
30/70, flow rate 0.8 mL/min, A = 254 nm, major diastereomer: fminor = 16.6 min, fysjor = 27.8 min).
'"H NMR (400 MHz, CDCl;): 6 2.86 (s, 3H), 3.88 (dd, J = 8.1 Hz, 16.3 Hz, 1H), 3.95-4.05 (m, 1H),
4.06-4.11 (m, 1H), 6.75 (d, J = 7.8 Hz, 1H), 7.11 (d, J = 8.1 Hz, 2H), 7.17-7.20 (m, 1H), 7.35-7.44
(m, 5H), 7.74-7.79 (m, 1H), 8.21 (d, J = 7.9 Hz, 1H), 8.71 (d, J = 4.7 Hz, 1H); *C NMR (100
MHz, CDCl): ¢ 26.1, 39.5, 54.4, 85.9, 108.5, 111.2, 118.8, 122.7, 123.5, 123.9, 125.7, 128.6,
130.0, 132.0, 136.7, 141.7, 144.2, 149.3, 152.2, 173.3, 179.8. HRMS (ESI-TOF) calcd. for
C24HoN4O [M + H]" 379.1553; found: 379.1558.

(2'S,3'R)-1-methyl-3'-(4-nitrophenyl)-5'-(pyridin-2-yl)-3',4'-dihydro
"“'QNO spiro[indoline-3,2'-pyrrol]-2-one 5q: Yellow oil; 454 mg, 57%

2

"/’)—0 yield; >99:1 dr, >99% ee; [o]p> = -46.2 (¢ 1.00, CHCl3). The ee was

determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow
rate 1.0 mL/min, 4 = 254 nm, major diastereomer: fmajor = 29.2 min). 'H NMR (400 MHz, CDCls):
0 2.86-2.87 (m, 3H), 3.89-3.95 (m, 1H), 4.02-4.09 (m, 1H), 4.12-4.17 (m, 1H), 6.76 (d,J= 7.8 Hz,
1H), 7.17-7.22 (m, 3H), 7.35-7.42 (m, 2H), 7.45 (d, J= 7.4 Hz, 1H), 7.75-7.79 (m, 1H), 7.99-8.01
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(m, 2H), 8.22 (d, J = 8.0 Hz, 1H), 8.71-8.72 (m, 1H); *C NMR (100 MHz, CDCls): 6 26.1, 39.7,
54.1, 85.9, 108.5, 122.7, 123.4, 123.6, 123.9, 125.7, 128.7, 130.0, 130.1, 136.6, 143.9, 144.2,

147.2, 149.4, 152.2, 173.2, 179.8. HRMS (ESI-TOF) calcd. for Co3H;oN4O5 [M + H]™ 399.1452;

found: 399.1451.

(2'S,3'R)-1-methyl-3'-(naphthalen-1-yI)-5'-(pyridin-2-yl)-3',4'-dihydrospi
ro[indoline-3,2'-pyrrol]-2-one 5r: Yellow oil; 50.0 mg, 62% yield; 90:10

dr, >99% ee; [U,]DZS = -202.2 (¢ 1.00, CHCI;). The ee was determined by

HPLC (Chiralpak OD-H, i-PrOH/hexane = 20/80, flow rate 1.0 mL/min, A =
254 nm, major diastereomer: fmajor = 25.0 min). 'H NMR (400 MHz, CDCls): ¢ 2.65 (s, 3H),
3.92-4.02 (m, 1H), 4.19 (dd, J = 10.7 Hz, 17.6 Hz, 1H), 4.97 (t, J = 9.8 Hz, 1H), 6.43-6.45 (m,
1H), 7.05-7.09 (m, 1H), 7.16-7.21 (m, 2H), 7.28 (d, J = 7.2 Hz, 1H), 7.40-7.47 (m, 3H), 7.55-7.58
(m, 1H), 7.68 (d, J = 8.2 Hz, 1H), 7.72 (d, J = 8.1 Hz, 1H), 7.77-7.81 (m, 1H), 7.89 (d, J = 7.3 Hz,
1H), 8.30 (d, J = 7.9 Hz, 1H), 8.73-8.75 (m, 1H); *C NMR (100 MHz, CDCls): 6 25.9, 42.2, 48.8,
86.3, 108.2, 122.8, 123.0, 123.9, 125.1, 125.2, 125.4, 125.5, 125.6, 127.8, 128.2, 128.6, 129.5,
130.9, 131.9, 132.3, 133.6, 136.6, 144.1, 149.3, 152.6, 173.9, 180.3. HRMS (ESI-TOF) calcd. for
C,7H»N;0 [M + H]' 404.1757; found: 404.1755.

(2'S,3'S)-1-methyl-5'-(pyridin-2-yI)-3'-(thiophen-2-y1)-3',4'-dihydrospirol[i
ndoline-3,2'-pyrrol]-2-one 5s: White solid; 39.5 mg, 55% yield; >99:1

dr, >99% ee; [(X]DZS =-101.3 (¢ 1.00, CHCl3); mp 132.8-134.3 °C. The ee was

determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate 1.0
mL/min, 2 = 254 nm, major diastereomer: fyqjor = 21.2 min). "H NMR (400 MHz, CDCls): 6 2.96
(s, J= 1.7 Hz, 3H), 3.96-3.99 (m, 2H), 4.26 (t,J = 10.1 Hz, 1H), 6.74-6.75 (m, 1H), 6.79-6.85 (m,
2H), 7.01-7.03 (m, 1H), 7.15-7.19 (m, 1H), 7.36-7.41 (m, 3H), 7.72-7.77 (m, 1H), 8.20 (d, J=7.9
Hz, 1H), 8.70-8.72 (m, 1H); °*C NMR (100 MHz, CDCl;): 6 26.1, 41.2, 49.9, 85.2, 108.3, 122.6,
123.3, 123.9, 124.0, 124.8, 125.6, 126.8, 129.9, 130.2, 136.5, 139.0, 144.8, 149.3, 152.4, 173.3,
179.9. HRMS (ESI-TOF) calcd. for C,;HgN3;0S [M + H]+ 360.1165; found: 360.1169.
(2'S,3'R)-1,3'-diphenyl-5'-(pyridin-2-yl)-3',4'-dihydrospiro[indoline-3,2'-pyrr
ol]-2-one 5u: White solid; 50.7 mg, 61% yield; >99:1 dr, >99% ee; [a]p> = -121.5

(¢ 1.00, CHCl;); mp 82.9-84.2 °C. The ee was determined by HPLC (Chiralpak
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OD-H, i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, A = 254 nm, major diastereomer: fmajor = 8.7
min). "H NMR (400 MHz, CDCl;): 6 3.87 (dd, J = 6.9 Hz, 15.4 Hz, 1H), 4.04-4.17 (m, 2H), 6.61
(d, J = 7.6 Hz, 1H), 6.77 (d, J = 7.4 Hz, 2H), 7.07 (d, J = 7.0 Hz, 2H), 7.18-7.35 (m, 8H),
7.39-7.42 (m, 1H), 7.52 (d, J=7.1 Hz, 1H), 7.76-7.80 (m, 1H), 8.30 (d, /=7.9 Hz, 1H), 8.74 (d, J
=4.2 Hz, 1H); °C NMR (100 MHz, CDCl3): 6 38.9, 56.1, 86.1, 109.3, 122.7, 123.6, 124.1, 125.6,
126.6, 127.5, 127.8, 128.1, 128.3, 129.5, 130.4, 134.0, 135.5, 136.6, 144.5, 149.3, 152.6, 173.0,
180.8. HRMS (ESI-TOF) calcd. for C,5H,,N30 [M + H]" 416.1757; found: 416.1759.

(2'S,3'R)-1-benzyl-3'-phenyl-5'-(pyridin-2-yl)-3',4'-dihydrospiro[indoline-3,2'-

pyrrol]-2-one 5v: White solid; 48.1 mg, 56% yield; >99:1 dr, 97% ee; [a]p” =
th +10.7 (¢ 1.00, CHCI3); mp 73.0-74.3 °C. The ee was determined by HPLC

Bn (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, A = 254 nm,
major diastereomer: fuminor = 41.4 min, fmajor = 36.3 min). "H NMR (400 MHz, CDCl;): 6 3.86-3.93
(m, 1H), 4.07-4.17 (m, 2H), 4.22 (d, J = 15.9 Hz, 1H), 5.07 (d, J = 16.0 Hz, 1H), 6.45-6.50 (m,
3H), 7.06-7.10 (m, 2H), 7.12-7.17 (m, 5H), 7.18-7.22 (m, 2H), 7.27-7.30 (m, 1H), 7.38-7.41 (m,
1H), 7.46-7.48 (m, 1H), 7.75-7.79 (m, 1H), 8.26-8.28 (m, 1H), 8.73-8.75 (m, 1H); °C NMR (100
MHz, CDCl;): ¢ 39.7, 43.8, 54.8, 85.9, 109.4, 122.8, 123.2, 124.0, 125.6, 126.6, 127.2, 127.5,
128.3, 128.5, 128.6, 129.6, 130.6, 135.1, 135.6, 136.6, 143.6, 149.3, 152.6, 173.9, 180.5. HRMS
(ESI-TOF) calcd. for C,9H4N30 [M + H]+ 431.1914; found: 431.1914.

(2'S,3'R)-1,5-dimethyl-3'-phenyl-5'-(pyridin-2-yl)-3",4'-dihydrospiro[indol

ine-3,2'-pyrrol]-2-one 5w: Light yellow solid; 41.9 mg, 57% yield; 96:4

Me h o dr, >99% ee; [(x]D25 = -122.6 (¢ 1.00, CHCI;); mp 66.8-67.9 °C. The ee was

N
Me determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate 1.0

mL/min, 2 = 254 nm, major diastereomer: fyqjor = 12.9 min). '"H NMR (400 MHz, CDCls): ¢ 2.39
(s, 3H), 2.83 (s, 3H), 3.83-3.90 (m, 1H), 4.00-4.10 (m, 2H), 6.61 (d, J= 7.9 Hz, 1H), 7.02-7.03 (m,
2H), 7.13-7.15 (m, 4H), 7.26 (s, 1H), 7.38-7.41 (m, 1H), 7.75-7.79 (m, 1H), 8.26 (d, J = 7.9 Hz,
1H), 8.73 (d, J = 4.5 Hz, 1H); *C NMR (100 MHz, CDCls): 6 21.4, 26.0, 39.5, 54.6, 85.9, 108.0,
122.9, 124.7, 125.6, 127.3, 127.7, 128.2, 129.9, 130.7, 132.8, 135.9, 136.7, 142.1, 149.2, 152.5,

173.6, 180.2. HRMS (ESI-TOF) calcd. for C;4H2 N30 [M + H]+ 368.1757; found: 368.1760.

S9



(2'S,3'R)-5-methoxy-1-methyl-3'-phenyl-5'-(pyridin-2-yl)-3',4'-dihydrosp

iro[indoline-3,2'-pyrrol]-2-one 5x: Light yellow solid; 48.0 mg, 63%

MeO h o yield; >99:1 dr, >99% ee; [o]p>’ = -83.8 (¢ 1.00, CHCly); mp 69.0-70.2 °C.

/: P
N
Me The ee was determined by HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70,

flow rate 1.0 mL/min, A = 254 nm, major diastereomer: fmjor = 17.7 min). 'H NMR (400 MHz,
CDCLy): 6 2.82 (s, 3H), 3.84-3.88 (m, 4H), 4.00-4.08 (m, 2H), 6.63 (d, J = 8.5 Hz, 1H), 6.87 (d, J
= 8.4 Hz, 1H), 7.02-7.06 (m, 3H), 7.14-7.15 (m, 3H), 7.38-7.41 (m, 1H), 7.75-7.78 (m, 1H), 8.24
(d, J = 7.9 Hz, 1H), 8.73 (d, J = 4.5 Hz, 1H); °*C NMR (100 MHz, CDCL): & 26.1, 39.5, 54.9,
56.0, 86.2, 108.7, 111.1, 114.2, 122.8, 125.6, 127.3, 127.7, 128.2, 132.0, 135.8, 136.6, 137.9,
149.3, 152.6, 156.6, 173.4, 180.4. HRMS (ESI-TOF) calcd. for C,4H»N;0, [M + H]™ 384.1707;
found: 384.1699.

(2'S,3'R)-5-fluoro-1-methyl-3'-phenyl-5'-(pyridin-2-yl)-3',4'-dihydrospiro[i
ndoline-3,2'-pyrrol]-2-one 5y: White solid; 43.1 mg, 58% yield; >99:1 dr, >99%

g "’”oph ee; [o]p> = -38.5 (¢ 1.00, CHCLy); mp 77.9-79.4 °C. The ee was determined by

N,‘we HPLC (Chiralpak OD-H, i-PrOH/hexane = 30/70, flow rate 1.0 mL/min, A =
254 nm, major diastereomer: major = 12.0 min). 'H NMR (400 MHz, CDCls): & 2.83 (s, 3H), 3.85
(dd, J = 14.1 Hz, 18.4 Hz, 1H), 4.00-4.09 (m, 2H), 6.62-6.65 (m, 1H), 7.02-7.07 (m, 3H),
7.16-7.21 (m, 4H), 7.40-7.43 (m, 1H), 7.76-7.80 (m, 1H), 8.23 (d, J= 7.9 Hz, 1H), 8.74 (d,J=4.3
Hz, 1H); ”C NMR (100 MHz, CDCls): 6 26.1, 39.6, 55.0, 86.0, 108.8 (d, J= 7.9 Hz, 1C), 112.2 (d,
J=24.6 Hz, 1C), 115.8 (d, J=23.4 Hz, 1C), 122.8, 125.7, 127.5, 127.7, 128.3, 132.4 (d, J= 7.7
Hz, 1C), 135.3, 136.8, 140.4, 149.3, 152.3, 159.7 (d, J = 240.3 Hz, 1C), 173.4, 180.8. HRMS
(ESI-TOF) calcd. for C;3H1oFN3;O [M + H]+ 372.1507; found: 372.1512.
(2'S,3'R,5'R)-tert-butyl 5'-hydroxy-1-methyl-2-oxo-3'-phenyl-5'-(pyridin-2-yl)
spiro[indoline-3,2'-pyrrolidine]-1'-carboxylate 4a: White solid; [a]p> = +61.6

“ph (¢ 1.00, CHCls), mp 95.7-97.2 °C. "H NMR (400 MHz, CDCls): 6 0.85 (s, 5.4H),

0.90 (s, 3.6H), 2.32 (dd, J = 5.6 Hz, 12.0 Hz, 1H), 2.74 (d, J = 2.8 Hz, 3H),
3.28-3.42 (m, 1H), 4.17 (dd, J = 5.4 Hz, 14.2 Hz, 0.4H), 4.27 (dd, J = 5.6 Hz, 14.4 Hz, 0.6H),
6.57-6.60 (m, 1H), 6.81-6.86 (m, 2.4H), 6.92 (s, 0.6H), 7.08-7.20 (m, 4H), 7.28-7.34 (m, 2H), 7.54
(d, J = 7.2 Hz, 0.4H), 7.62 (d, J = 7.2 Hz, 0.6H), 7.81-7.89 (m, 1H), 8.35-8.37 (m, 0.6H),
8.55-8.59 (m, 1.4H); >C NMR (100 MHz, CDCls): § 25.5, 25.7, 27.6, 27.8, 45.3, 45.9, 53.4, 53.8,
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73.1, 73.4, 80.6, 80.7, 90.4, 90.8, 107.7, 108.1, 120.9, 121.7, 122.0, 122.4, 122.9, 123.0, 123.1,
123.2, 127.7, 127.8, 127.9, 128.0, 128.1, 128.8, 130.1, 131.4, 134.0, 134.1, 138.0, 143.2, 143.5,
146.2, 146.6, 151.4, 152.2, 160.4, 161.6, 175.6. HRMS (ESI-TOF) calcd. for CysH30N304 [M +
H]" 472.2231; found: 472.2239.

(2'S,3'R,5'R)-5'-hydroxy-2-0x0-1,3'-diphenyl-5'-(pyridin-2-yl)spiro[indoline-3
,2'-pyrrolidine]-1'-carbaldehyde 4z: Light yellow solid; 38.8 mg, 84% yield;

“Ph 85:15 dr, >99% ee; [o]p? = +120.8 (¢ 1.00, CHCL3); mp 143.1-144.4 °C. The ee

was determined by HPLC (Chiralpak AD-H, i-PrOH/hexane = 10/90, flow rate 0.8
mL/min, 2 = 254 nm, major diastereomer: fyqjor = 18.7 min). '"H NMR (400 MHz, CDCls): ¢ 2.48
(dd, J= 5.6 Hz, 12.4 Hz, 1H), 3.54 (dd, J = 12.5 Hz, 14.0 Hz, 1H), 4.39 (dd, J= 5.6 Hz, 14.0 Hz,
1H), 6.53-6.55 (m, 1H), 6.78 (d, J = 7.2 Hz, 2H), 6.95-6.97 (m, 2H), 7.17-7.23 (m, 4H), 7.27-7.40
(m, 5H), 7.62-7.64 (m, 1H), 7.82 (s, 1H), 7.86-7.90 (m, 1H), 8.45 (d, J = 8.0 Hz, 1H), 8.59-8.62
(m, 1H); C NMR (100 MHz, CDCls): § 45.1, 53.2, 71.8, 90.4, 109.4, 122.6, 122.7, 123.6, 124.2,
126.4, 126.7, 128.1, 128.2, 128.3, 128.5, 129.1, 129.5, 133.5, 134.0, 138.9, 143.8, 146.8, 158.7,
160.7, 173.9. HRMS (ESI-TOF) calcd. for Co0H,4N305 [M + H]™ 462.1812; found: 462.1819.

(2'S,3'R,5'R)-1-benzyl-5'-hydroxy-2-oxo-3'-phenyl-5'-(pyridin-2-yl)spiro[indo
line-3,2'-pyrrolidine]-1'-carbaldehyde 4a': Light yellow solid; 43.0 mg, 90%

.. Ph yield; 80:20 dr, >99% ee; [OL]D25 = +128.9 (¢ 1.00, CHCI3); mp 154.6-156.2 °C.

The ee was determined by HPLC (Chiralpak AD-H, i-PrOH/hexane = 10/90, flow
rate 0.8 mL/min, 4 = 254 nm, major diastereomer: fmajor = 48.5 min). 'H NMR (400 MHz, CDCls):
0 2.45-2.50 (m, 1H), 3.56 (t, J = 13.4 Hz, 1H), 4.37-4.42 (m, 2H), 4.88 (d, J = 16.2 Hz, 1H),
6.41-6.43 (m, 1H), 6.56 (d, /= 7.4 Hz, 2H), 6.98 (d, /= 8.0 Hz, 2H), 7.09-7.19 (m, 7H), 7.27-7.30
(m, 1H), 7.40-7.43 (m, 1H), 7.57-7.59 (m, 1H), 7.77 (s, 1H), 7.92-7.96 (m, 1H), 8.42-8.44 (m, 1H),
8.60-8.61 (m, 1H); *C NMR (100 MHz, CDCls): & 43.9, 45.7, 52.7, 71.5, 90.3, 109.5, 122.5,
122.7, 123.2, 124.2, 126.5, 127.1, 128.1, 128.4, 128.5, 128.7, 128.8, 129.2, 133.6, 135.2, 138.9,
143.1, 146.8, 158.7, 160.7, 174.4. HRMS (ESI-TOF) calcd. for C30HyN303 [M + H]" 476.1969;
found: 476.1967.

(2'S,3'R)-1-methyl-3'-phenyl-5'-(thiophen-2-yl)-3',4'-dihydrospiro[indoline-3,

2'-pyrrol]-2-one 8: Light yellow solid; 30.0 mg, 42% yield; >99:1 dr, 83% ee;
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[(X]DZS = 49.0 (¢ 1.00, CHCl;); mp 103.6-105.2 °C. The ee was determined by HPLC (Chiralpak
OD-H, i-PrOH/hexane = 30/70, flow rate 0.8 mL/min, A = 254 nm, major diastereomer: fyinor =
25.9 min, fymjor = 21.5 min). 'H NMR (400 MHz, CDCls): 6 3.22 (s, 3H), 3.66 (dd, J = 7.2 Hz,
16.6 Hz, 1H), 3.86 (dd, J= 8.5 Hz, 16.7 Hz, 1H), 4.20 (t, /= 7.6 Hz, 1H), 6.50 (d, /= 7.4 Hz, 1H),
6.68-6.74 (m, 2H), 6.98-7.00 (m, 2H), 7.10-7.16 (m, SH), 7.52 (d, J = 5.0 Hz, 1H), 7.60 (s, 1H);
C NMR (100 MHz, CDCly): 6 26.6, 42.2, 51.7, 85.0, 108.1, 122.3, 125.6, 127.0, 127.7, 127.8,
127.9, 128.3, 129.1, 130.8, 130.9, 138.3, 138.6, 143.6, 172.0, 177.0. HRMS (ESI-TOF) calcd. for

Cy,HoN,0S [M + H]" 359.1213; found: 359.1211.
3. Procedure for the synthesis of compound 6

A mixture of 5a (52.0 mg, 0.15 mmol) and 10% Pd/C (20.8 mg, 40% m/m) in MeOH (6 mL)
was stirred vigorously under the atmosphere of hydrogen at room temperature for 12 h. Then, the
mixture was filtered through a Celite plug, concentrated in vacuo, and the residue was purified by
flash column chromatography on silica gel (petroleum ether/ethyl acetate = 1/1) to furnish the
compond 6 as a light yellow solid (40.5 mg, 76% yield).
(2'S,3'R,5'R)-1-methyl-3'-phenyl-5'-(pyridin-2-yl)spiro[indoline-3,2'-pyrrolidi
n]-2-one 6: Light yellow solid; 40.5 mg, 76% yield; 97:3 dr, >99% ee; [o]p> =

+17.6 (¢ 1.00, CHCl;3); mp 52.6-54.1 °C. The ee was determined by HPLC

N,\,,e (Chiralpak AD-H, i-PrOH/hexane = 10/90, flow rate 0.8 mL/min, 4 = 254 nm,
major diastereomer: fmajor = 31.1 min). 'H NMR (400 MHz, CDCL): 6 2.59-2.64 (m, 1H), 2.72 (s,
3H), 3.06-3.15 (m, 2H), 3.79 (dd, J = 5.4 Hz, 13.4 Hz, 1H), 5.04 (dd, J = 5.5 Hz, 10.6 Hz, 1H),
6.58 (d, J=17.7 Hz, 1H), 6.85 (d, J = 7.3 Hz, 2H), 7.05-7.11 (m, 3H), 7.16-7.21 (m, 2H), 7.25-7.29
(m, 1H), 7.56 (d, J= 7.3 Hz, 1H), 7.73-7.76 (m, 1H), 8.02 (d, /= 7.9 Hz, 1H), 8.53 (d,/J=4.4 Hz,
1H); *C NMR (100 MHz, CDCls): d 26.0, 37.7, 57.9, 63.9, 72.9, 107.9, 121.8, 122.3, 122.6,
123.0, 127.3, 127.6, 127.8, 129.2, 131.8, 135.7, 137.2, 143.9, 148.3, 163.4, 178.3. HRMS

(ESI-TOF) calcd. for C;3HoN30 [M + H]+ 356.1757; found: 356.1755.
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4. Crystallographic information for compound 4s

y E :. - ; ) N
% o ) Hoe
w & —— Boc-N
- e asite
Compound 4s Data
Empirical formula Cy6H27N304S
Formula weight 477.56
Temperature/K 290(2)
Crystal system Trigonal
Space group P3,
a/A 9.32980(10)
b/A 9.32980(10)
c/A 25.5998(2)
a/° 90
p/e 90
v/° 120
Volume/A* 1929.80(4)
V4 3
Peaieg/em’ 1.233
wmm’' 1.408
F(000) 756.0
Crystal size/mm’ 0.220 x 0.170 x 0.150
Radiation CuKo (A =1.54184)
20 range for data collection/® 10.366 to 142.666
Index ranges -11<h<8,-11<k<11,-30<1<31
Reflections collected 10333
Independent reflections 4820 [Riy = 0.0246, Rgigma = 0.0277]
Data/restraints/parameters 4820/1/313
Goodness-of-fit on F* 1.035
Final R indexes [[>=2c (I)] R;=0.0342, wR, =0.0916
Final R indexes [all data] R;=0.0344, wR, =0.0918
Largest diff. peak/hole / ¢ A™ 0.22/-0.34
Flack parameter 0.023(7)
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5. NMR and HPLCspectra for compounds 4, 5, 6 and 8

NMR and HPLC of 5a

05E8
SEER *

Calg
G528
LEaR
4058
1958
2098
£aan
coto
LEE0
LE30
Be0l

220L

B8Rk

2010°
110
oper”
96CT
BRRLC
5057 °
8551 "
B6GL °
T8LL "

£52E "
blég "
25hE "
TLbE ™
LITL"
LETL”
24674 "
CRIL”
agal "
852l "

B

W

m\
1

oot
=002
ook

Troz
Eoot

oot |

o0t

8.0 7.5 7.0 6.5 6.0 5.6 5.0 4.5 4.0 36 30 25 20 1.5 1.0
£1 {ppn)

8.5

8.0

S14



aLa

21F "

22a

Tha "
09T "
LB

apa "

BLT™

LEG "
anz "
006"
525"
182"
o8
G417
665"
£8L°
PRL"
L9g "

BaC”

598"
Leg"

Sa

[

G —

i

CLT—

I

10

20

ia

40

50

60

70

&0

a0

100

110

120

130

140

150

160

170

180

190

f1 (ppm)

S15



mAU

] g
200} ¥
150
1 T
] @
100 Ll
50
4 w
1 ]
] &
0 i /L.l-
7
T T T — T T
0 5 20 25
min
PDA
1D# Ret. time Area Height Area %
1 4. 063 1290219 214746 35. 138
2 5. 814 1315927 95891 35. 838
3 8. 632 529787 39259 14. 428
4 23. 366 535901 13900 14. 595
mAU
75+ g
1 Q
50
25
3
0 | _._NJ"\_J\-L
T T T T T R T T - T
0 5 10 15 20 25
min
PDA
1D# Ret. time Area Height Area %
1 5. 798 95159 5861 3. 317
2 23. 349 2773723 71652 96. 683

S16



NMR and HPLC of 5b
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NMR and HPLC of 5¢

BESE’
99k E’

GE2a8’
9pag’
gale’

Z

!

i

Me

E=00'g

oot

oot

oot

8.5 5.0 1.5 7.0 6.5 8.0 5.5 0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 L0 0.5
pp
S20

9.0



166

0y

292

eks
03t
L

BEL

151

QLIS
L o
Bl2”
FBF
BES
04g
SE8
05g
929"
BIC”
S8l

£RE "

802 °
BES

g2l

OFE

7

EDp—

al
.:“.Vn
g

e

BIT—

R

nat—

[0}
=

L

180 170 160 150 140 130 120 0 100 an a0 ki A &0 40 a0 20 10
f1 (ppm)

190

S21



1004 g
75;
50+
] Me £
5¢c ~
25+
07 ls_jL { - 1
l T T T T T T T T T
0 5 10 15 20
min
PDA
1D# Ret. time Area Height Area %
1 7.845 2033383 97576 50. 257
2 17.535 2012552 25872 49. 743
mAU
1 3
50+
25
0 T A
LA L N I R Ry Ay L Sy L L L B R B B R L R B
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0 225
min
PDA
[ IDE [ Ret.time | Area [ Height | Area % |
[ 1 | 15.833 | 5716510 | 69087 | 100.000 |

S22



NMR and HPLC of 5d
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NMR and HPLC of 5e
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NMR and HPLC of 5f
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NMR and HPLC of 5¢g
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NMR and HPLC of 5h
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NMR and HPLC of 5i
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NMR and HPLC of 5j
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NMR and HPLC of 5k
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NMR and HPLC of 5l
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NMR and HPLC of 5m
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NMR and HPLC of 5n
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NMR and HPLC of 50
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NMR and HPLC of 5p
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NMR and HPLC of 5q
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NMR and HPLC of 5r
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NMR and HPLC of 5s
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NMR and HPLC of 5u
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NMR and HPLC of 5v
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NMR and HPLC of 5w
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NMR and HPLC of 5x
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NMR and HPLC of 5y
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NMR and HPLC of 4a
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NMR and HPLC of 4z
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NMR and HPLC of 4a’
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NMR and HPLC of 8
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NMR and HPLC of 6
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6. NOESY spectra for compound 6
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