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1. General information

All reactions were carried out in Schlenk tube under a dry argon atmosphere. All solvents were purified
and dried according to standard methods prior to use. Reactions were monitored by thin layer
chromatography (TLC) using silica gel plates. Flash chromatography was carried out utilizing silica gel
200-300 mesh. *H NMR, **F NMR spectra were recorded on a Bruker Avance 11 400 MHz and Bruker
Avance 11 471 MHz respectively, "*C NMR spectra were recorded on a Bruker Avance |1 101 MHz or
Bruker Avance Il 126 MHz. The solvent used for NMR spectroscopy was CDCls, using
tetramethylsilane as the internal reference. Data for 'H NMR are recorded as follows: chemical shift (o,
ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet or unresolved, br = broad singlet,
dd = double doublet, coupling constants in Hz, integration). Data for *C NMR and °F NMR are
reported in terms of chemical shift (5, ppm). HRMS (ESI) was determined by a HRMS/MS instrument
(LTQ Orbitrap XL TM). Enantiomeric excess values were determined by HPLC employing a chiral
column on Agilent 1100 series. Optical rotations were reported as follows: o] (c g/100 mL, solvent).
The absolute configuration of 5f was assigned by the X-ray analysis. All the aldehydes were
commercially obtained and recrystallized or distilled prior to use. 3-Amino oxindole hydrochlorides*
and a,B-ynones’ were prepared according to literature methods.
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2. General procedure for the synthesis of products 5 and 6.

General procedure for the synthesis of spiro[dihydropyrrole-2,3’-oxindoles] (5)

MgSO, (200 mg)

NHy'HCI NaHCOj3; (1.5 equiv)
R2 /o) BPA 1g (5 mol% )
O + RSCHO + Ar1—<: >
N Ar2 CH,Cl,, 25 °C
R!
2 3 4 5

In a Schlenk tube, 3-amino oxindole hydrochloride 2 (0.2 mmol), NaHCO3 (0.3 mmol), a,B-ynone
4 (0.22 mmol), MgSO, (200 mg) and catalyst (0.02 mmol) were added into CH,Cl, (2 mL) under a dry
argon atmosphere at 25 °C. Then, aldehyde 3 (0.24 mmol) was added and the reaction solution was
stirred at the same temperature. After the reaction was complete (monitored by TLC), the crude product
was purified by column chromatography (ethyl acetate/petroleum ether = 1/20 to 1/4) on silica gel to
give the product 5.

Synthesis of spiro[pyrrole-2,3’-oxindoles] (6)

DDQ (1.2 equiv)

dioxane, RT
2h

A reaction tube was charged with 5 (0.1 mmol) and dioxane (1 mL), then DDQ (0.12 mmol) was
added at room temperature. After the reaction was stirred for 2 h, the crude product was purified by
column chromatography (ethyl acetate/petroleum ether = 1/8) on silica gel to give the product 6.

Procedure for gram-scale reaction

MgSOy, (2.2 g)

NH,"HCI NaHCO3; (1.5 equiv)
o} BPA 1g (5 mol% )
O + PhCHO + Ph—{: >
N Ph CH,Cl,, 25 °C
Bn
2c 3a 4a 5c

21h,094g
88 % vield, > 20 : 1 dr, 99% ee
In a Schlenk tube, 3-amino oxindole hydrochloride 2c¢ (2.2 mmol), BPA 1g (0.22 mmol),
a,B-ynone 4a (2.42 mmol), MgSO, (2.2 g) and NaHCOj; (3.3 mmol) were added in CH,Cl, (22 mL)
under an argon atmosphere at 25 °C. Then, benzaldehyde 3a (2.64 mmol) was added and the solution
was stirred at the same temperature for 21 h. The crude product was purified by column
chromatography (ethyl acetate/petroleum ether = 1/20 to 1/4) on silica gel to give the product 5c.
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3. Characterization data

(2R,5R)-4-Benzoyl-3,5-diphenyl-1,5-dihydrospiro[pyrrol-2,3’-oxindole]
White solid, mp: 88-90 °C, > 99% ee. [a]% = 170.5 (c 0.40, CH,Cl,); *H NMR
(400 MHz, CDCly) 6 8.40 (s, 1H), 7.79 (d, J = 7.6 Hz, 2H), 7.61 (d, J = 7.3 Hz,
1H), 7.54 (d, J = 7.4 Hz, 2H), 7.32 (t, J = 6.8 Hz, 3H), 7.24 — 7.13 (m, 5H),
6.97 (t, J=7.1 Hz, 1H), 6.89 (t, J = 7.4 Hz, 2H), 6.84 (d, J = 7.5 Hz, 2H), 6.79
(d, J = 7.7 Hz, 1H), 6.10 (s, 1H), 2.92 (br, 1H) ; **C NMR (101 MHz, CDCl,)
5 194.4, 180.1, 145.0, 144.4, 141.4, 141.3, 136.5, 133.0, 131.8, 130.7, 130.0,
129.4, 128.7, 128.5, 128.3, 128.1, 128.0, 127.8, 125.1, 123.4, 110.6, 79.1, 70.8; HRMS (ESI) for
C3oH23N,0, [M+H]" calcd 443.1754, found 443.1752. Enantiomeric excess was determined by HPLC
with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major)
= 22.3 min, tR (minor) = 38.6 min.

(2R,5R)-4-Benzoyl-1’-methyl-3,5-diphenyl-1,5-dihydrospiro[pyrrol-2,3’-0
xindole]

White solid, mp: 71-73 °C, 98% ee. [0]? = 144.2 (c 0.24, CH,Cl,); '"H NMR
(400 MHz, CDCl3) & 7.84 (d, J = 7.7 Hz, 2H), 7.59 (d, J = 7.4 Hz, 1H), 7.53 (d,
J = 7.6 Hz, 2H), 7.39 — 7.30 (m, 4H), 7.30 — 7.23 (m, 3H), 7.16 (t, J = 7.4 Hz,
1H), 7.01 — 6.95 (m, 1H), 6.92 (t, J = 7.4 Hz, 2H), 6.83 (d, J = 7.7 Hz, 2H),
6.74 (d, J = 7.8 Hz, 1H), 6.10 (s, 1H), 3.10 (s, 3H), 2.72 (s, 1H); *C NMR
(101 MHz, CDCl3) 8 194.3, 177.8, 145.1, 144.5, 144.1, 141.4, 136.6, 133.1, 131.9, 130.2, 130.0, 129.4,
128.7, 128.3, 128.2, 128.1, 127.9, 127.8, 124.8, 123.4, 108.5, 78.7, 70.9, 26.4; HRMS (ESI) for
CaH25N,0, [M+H]" caled 457.1911, found 457.1901. Enantiomeric excess was determined by HPLC
with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major)
=44.9 min, tR (minor) = 22.6 min.

(2R,5R)-4-Benzoyl-1’-benzyl-3,5-diphenyl-1,5-dihydrospiro[pyrrol-2,3’-0x
indole]
White solid, mp: 86-88 °C, 99% ee. [a]> = 214.1 (c 0.24, CH,Cl,); 'H NMR
(400 MHz, CDCl3) 6 7.80 (d, J = 7.8 Hz, 2H), 7.70 (d, J = 6.7 Hz, 1H), 7.58 (d,
J=17.7Hz, 2H), 7.34 (t, J = 7.2 Hz, 3H), 7.26 — 7.17 (m, 5H), 7.12 (d, J = 7.0
Hz, 1H), 7.06 (t, J = 7.4 Hz, 3H), 6.92 (t, J = 7.5 Hz, 2H), 6.78 (d, J = 7.8 Hz,
Sc 2H), 6.66 (d, J = 7.5 Hz, 2H), 6.54 (d, J = 7.2 Hz, 1H), 6.20 (s, 1H), 5.13 (d, J
=16.0 Hz, 1H), 4.43 (d, J = 16.0 Hz, 1H), 2.81 (s, 1H); **C NMR (101 MHz, CDCl3) 6 194.1, 177.9,
145.7, 144.4, 143.3, 141.6, 136.7, 135.0, 133.0, 131.9, 130.3, 130.0, 129.3, 128.7, 128.6, 128.5, 128.3,
128.1, 127.8, 127.3, 126.6, 124.9, 123.4, 109.7, 79.0, 70.7, 43.8; HRMS (ESI) for C37H»sN,0, [M+H]"
calcd533.2224, found 533.2212. Enantiomeric excess was determined by HPLC with a Chiralpak
AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 31.8 min, tR
(minor) = 22.4 min.
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F (2R,5R)-4-Benzoyl-1’-benzyl-5-(4-fluorophenyl)-3-phenyl-1,5-dihydrospir
o[pyrrol-2,3’-oxindole]

White solid, mp: 80-82 °C, 98% ee. [0]> = 160.3 (c 0.95, CH,Cl,); 'H NMR
(400 MHz, CDCl3) 8 7.77 (d, J = 7.5 Hz, 2H), 7.69 (d, J = 6.5 Hz, 1H), 7.58 —
7.52 (m, 2H), 7.31 (d, J = 7.3 Hz, 1H), 7.24 — 7.17 (m, 4H), 7.10 (d, J = 7.2
Hz, 1H), 7.07 — 6.97 (m, 5H), 6.89 (t, J = 7.4 Hz, 2H), 6.76 (d, J = 7.5 Hz, 2H),
6.64 (d, J = 7.5 Hz, 2H), 6.53 (d, J = 6.4 Hz, 1H), 6.21 (s, 1H), 5.11 (d, J =
16.0 Hz, 1H), 4.40 (d, J = 16.0 Hz, 1H), 2.86 (s, 1H); *C NMR (101 MHz,
CDCl3) 6 194.1,177.9, 162.5 (J = 247.4 Hz), 145.7, 144.2, 143.3,137.48 (J =
3.1 Hz), 136.7, 135.0, 133.1, 131.8, 130.3, 130.1, 129.4 (J = 8.1 Hz), 129.3,
128.7, 128.6, 128.3, 128.1, 127.3, 126.6, 124.9, 123.5, 115.6 (J = 21.2 Hz), 109.8, 78.9, 69.7, 43.8; *F
NMR (470 MHz, CDCl3) & -114.33; HRMS (ESI) for Cs;H2sFN,0, [M+H]" calcd 551.2129, found
533.2215. Enantiomeric excess was determined by HPLC with a Chiralpak OD-H column. (n-hexane:
i-propanol = 70 : 30, 0.5 mL/min, A = 254 nm) tR (major) = 17.1 min, tR (minor) = 15.8 min.

(2R,5R)-4-Benzoyl-1°-benzyl-5-(3,4-dichlorophenyl)-3-phenyl-1,5-dihydro

Cl spiro[pyrrol-2,3’-oxindole]
White solid, mp: 91-93 °C, 99% ee. [a]% = 161.2 (c 1.09, CH,Cl,); *H NMR
(0]

(400 MHz, CDCl3) 6 7.71 (d, J = 8.9 Hz, 4H), 7.43 — 7.29 (m, 3H), 7.21 (dd, J
=14.6,8.1 Hz, 4H), 7.11 (t, J = 7.2 Hz, 1H), 7.04 (t, J = 7.2 Hz, 3H), 6.88 (t, J
= 7.5 Hz, 2H), 6.71 (d, J = 7.6 Hz, 2H), 6.60 (d, J = 7.5 Hz, 2H), 6.53 (d, J =
3.5 Hz, 1H), 6.22 (s, 1H), 5.11 (d, J = 16.0 Hz, 1H), 4.38 (d, J = 16.0 Hz, 1H),
2.97 (s, 1H); *C NMR (101 MHz, CDCl3) § 193.7, 177.8, 146.2, 143.3, 143 2,
142.3, 136.6, 134.9, 133.1, 132.7, 131.8, 131.5, 130.5, 130.2, 130.1, 129.8,
129.3, 128.8, 128.7, 128.3, 128.1, 127.3, 127.1, 126.5, 125.0, 123.6, 109.8,
78.9, 68.9, 43.9; HRMS (ESI) for CgHxCI,N,NaO, [M+Na]* calcd 623.1264, found 623.1255.
Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol
=70 : 30, 0.5 mL/min, A = 254 nm) tR (major) = 51.2 min, tR (minor) = 46.9 min.

Br (2R,5R)-4-Benzoyl-1’-benzyl-5-(4-bromophenyl)-3-phenyl-1,5-dihydrospi
ro[pyrrol-2,3’-oxindole]
0 White solid, mp: 84-86 °C, 98% ee. [a]> = 164.6 (c 1.15, CH,Cl,); *H NMR

(400 MHz, CDClg) 6 7.75 (d, J = 7.5 Hz, 2H), 7.69 (d, J = 6.2 Hz, 1H), 7.45
(m, 4H), 7.31 (t, J = 7.3 Hz, 1H), 7.22 — 7.18 (m, 4H), 7.14 — 7.08 (m, 1H),
7.04 (t,J = 7.5 Hz, 3H), 6.89 (t, J = 7.5 Hz, 2H), 6.74 (d, J = 7.5 Hz, 2H), 6.63
(d, J= 7.4 Hz, 2H), 6.53 (d, J = 6.7 Hz, 1H), 6.20 (s, 1H), 5.11 (d, J = 16.0 Hz,
1H), 4.39 (d, J = 16.0 Hz, 1H), 3.05 (br, 1H); **C NMR (101 MHz, CDCl,) &
194.0, 177.8, 146.0, 143.8, 143.2, 140.8, 136.6, 135.0, 133.1, 131.8, 131.7,
130.3, 130.1, 129.5, 129.3, 128.7, 128.6, 128.3, 128.1, 127.3, 126.6, 124.9,
123.5, 122.0, 109.8, 78.9, 69.7, 43.9; HRMS (ESI) for C3;H,sBrN,O, [M+H]" calcd 613.1314, found
613.1307. Enantiomeric excess was determined by HPLC with a Chiralpak OD-H column. (n-hexane:
i-propanol = 70 : 30, 0.5 mL/min, A = 254 nm) tR (major) = 19.7 min, tR (minor) = 17.4 min.
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OoN (2R,5R)-4-Benzoyl-1°-benzyl-5-(4-nitrophenyl)-3-phenyl-1,5-dihydrospiro
[pyrrol-2,3’-oxindole]

White solid, mp: 104-106 °C, 98% ee. [a]> = 186.5 (c 0.47, CH,Cl,); 'H
NMR (400 MHz, CDCly) 5 8.17 (d, J = 8.5 Hz, 2H), 7.81 (d, J = 8.5 Hz, 2H),
7.78 —7.74 (m, 1H), 7.67 (d, J = 7.6 Hz, 2H), 7.31 (t, J = 7.3 Hz, 1H), 7.25 —
7.23 (m, 2H), 7.18 (t, J = 7.6 Hz, 2H), 7.12 (t, J = 7.3 Hz, 1H), 7.06 — 7.02 (m,
3H), 6.89 (t, J = 7.6 Hz, 2H), 6.70 (d, J = 7.7 Hz, 2H), 6.60 (d, J = 7.5 Hz, 2H),
6.58 — 6.54 (m, 1H), 6.39 (s, 1H), 5.12 (d, J = 16.0 Hz, 1H), 4.39 (d, J = 16.0
Hz, 1H), 3.11 (s, 1H); *C NMR (101 MHz, CDCly) & 193.7, 177.7, 149.3,
147.6, 146.5, 143.2, 142.9, 136.5, 134.8, 133.2, 131.3, 130.2, 129.2, 128.9,
128.7, 128.6, 128.3, 128.1, 127.4, 126.5, 125.0, 123.8, 123.6, 109.9, 79.0, 77.4, 69.1, 43.9; HRMS (ESI)
for C3;H,;N3NaO, [M+Na]* calcd 600.1894, found 600.1880. Enantiomeric excess was determined by
HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR
(major) = 68.0 min, tR (minor) = 46.9 min.

(2R,5R)-4-Benzoyl-1’-benzyl-3-phenyl-5-(m-tolyl)-1,5-dihydrospiro[pyrro
1-2,3’-oxindole]

White solid, mp: 80-82 °C, 97% ee. [a]> = 182.3 (c 0.26, CH,Cl,); 'H NMR
(400 MHz, CDCly) 6 7.81 (d, J = 7.6 Hz, 2H), 7.68 (d, J = 7.0 Hz, 1H), 7.40 —
7.32 (m, 3H), 7.24 (d, J = 8.2 Hz, 3H), 7.21 — 7.17 (m, 2H), 7.12 (d, J = 7.1
Hz, 1H), 7.06 (t, J = 6.4 Hz, 4H), 6.92 (t, J = 7.6 Hz, 2H), 6.79 (d, J = 7.6 Hz,
2H), 6.66 (d, J = 7.5 Hz, 2H), 6.53 (d, J = 7.1 Hz, 1H), 6.15 (s, 1H), 5.13 (d, J
= 16.0 Hz, 1H), 4.42 (d, J = 16.0 Hz, 1H), 2.75 (br, 1H), 2.32 (s, 3H); **C
NMR (101 MHz, CDCls) 5 194.1, 177.9, 145.8, 144.5, 143.3, 141.5, 138.3, 136.8, 135.0, 132.9, 131.9,
130.3, 130.0, 129.4, 128.9, 128.7, 128.6, 128.5, 128.2, 127.3, 126.6, 124.8, 124.7, 123.4, 109.7, 79.1,
70.8, 43.8, 21.5; HRMS (ESI) for C3gH3;N,0, [M+H]" calcd 547.2380, found 547.2378. Enantiomeric
excess was determined by HPLC with a Chiralpak OD-H column. (n-hexane: i-propanol = 90 : 10, 0.8
mL/min, A = 254 nm) tR (major) = 22.1 min, tR (minor) = 19.1 min.

MeO (2R,5R)-4-Benzoyl-1’-benzyl-5-(4-methoxyphenyl)-3-phenyl-1,5-dihydros
piro[pyrrol-2,3’-oxindole]
White solid, mp: 92-94 °C, 97% ee. [a]> = 180.5 (c 0.85, CH,Cl,); *H NMR
(400 MHz, CDCl3) & 7.82 (d, J = 7.4 Hz, 2H), 7.67 (d, J = 6.5 Hz, 1H), 7.48 (d,
J=8.2Hz, 2H), 7.33 (t, J = 7.3 Hz, 1H), 7.22 (d, J = 7.7 Hz, 2H), 7.19 - 7.09
(m, 3H), 7.07-7.03 (m, 3H), 6.91 (t, J = 7.6 Hz, 2H), 6.86 (d, J = 8.2 Hz, 2H),
6.79 (d, J = 7.4 Hz, 2H), 6.67 (d, J = 7.4 Hz, 2H), 6.53 (d, J = 6.8 Hz, 1H),
6.14 (s, 1H), 5.12 (d, J = 16.0 Hz, 1H), 4.41 (d, J = 16.0 Hz, 1H), 3.72 (s, 3H),
5i 2.73 (s, 1H); *C NMR (101 MHz, CDCls) & 194.3, 178.0, 159.4, 145.5, 144.7,
143.3, 136.7, 135.1, 133.7, 133.0, 132.1, 130.3, 130.0, 129.4, 128.9, 128.7,
128.6, 128.5, 128.3, 128.1, 127.3, 126.6, 124.8, 123.4, 114.2, 109.7, 78.9, 70.3, 55.2, 43.8; HRMS (ESI)
for CagH3N,O3 [M+H]" caled 563.2329, found 563.2329. Enantiomeric excess was determined by
HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR
(major) = 58.1 min, tR (minor) = 53.2 min.
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(2R,5R)-4-Benzoyl-1-benzyl-5-(naphthalen-2-yl)-3-phenyl-1,5-dihydrospi
o ro[pyrrol-2,3’-oxindole]

O White solid, mp: 75-77 °C, 99% ee. [a]> = 192.8 (c 0.92, CH,CL,); *H NMR
Z (400 MHz, CDCly) & 7.93 (s, 1H), 7.85-7.76 (m, 7H), 7.46 — 7.37 (m, 2H),
7.30 (t, J = 7.2 Hz, 1H), 7.22 — 7.17 (m, 4H), 7.14 — 7.09 (m, 1H), 7.05 (t, J =

7.3 Hz, 3H), 6.91 (t, J = 7.4 Hz, 2H), 6.81 (d, J = 7.6 Hz, 2H), 6.65 (d, J = 7.4

Hz, 2H), 6.53 (d, J = 6.7 Hz, 1H), 6.38 (s, 1H), 5.13 (d, J = 16.0 Hz, 1H), 4.40

(d, 3 =16.0 Hz, 1H), 2.90 (s, 1H); *C NMR (101 MHz, CDCly) & 194.2, 178.0,

Bn 145.9, 144.4, 143.3, 138.9, 136.7, 135.1, 133.4, 133.3, 133.0, 131.9, 130.4,
5 130.1, 129.4, 128.7, 128.6, 128.3, 128.2, 128.1 127.7, 127.3, 127.2, 126.6,

126.1, 125.3, 125.0, 123.5, 109.8, 79.1, 70.8, 43.9; HRMS (ESI) for CyHsN,0, [M+H]" calcd

583.2380, found 583.2374. Enantiomeric excess was determined by HPLC with a Chiralpak OD-H

column. (n-hexane: i-propanol = 90 : 10, 0.8 mL/min, A =254 nm) tR (major) = 43.9 min, tR (minor) =

31.8 min.

(2R,5S)-4-Benzoyl-1’-benzyl-3-phenyl-5-(thiophen-2-yl)-1,5-dihydrospiro[
pyrrol-2,3’-oxindole]
Ph  White solid, mp: 58-60 °C, 98% ee. [0]% = 191.1 (c 0.64, CH,Cl,); '"H NMR
(400 MHz, CDCl3)  7.89 — 7.78 (m, 1H), 7.72 (d, J = 7.8 Hz, 2H), 7.27 (t, J =
7.4 Hz, 1H), 7.24 — 7.14 (m, 5H), 7.09 (t, J = 7.3 Hz, 1H), 7.06 — 6.98 (m, 4H),
6.86 (t, J = 7.1 Hz, 3H), 6.67 (d, J = 7.8 Hz, 2H), 6.56 (s, 1H), 6.55 — 6.47 (m,
3H), 5.09 (d, J = 16.0 Hz, 1H), 4.33 (d, J = 16.0 Hz, 1H), 3.09 (s, 1H); **C
5k NMR (101 MHz, CDCly) & 193.7, 177.6, 147.2, 145.6, 143.4, 143.1, 136.8,
135.0, 132.9, 131.6, 130.5, 130.0, 129.3, 128.7, 128.6, 128.1, 128.0, 127.2,
127.2, 126.5, 125.3, 125.3, 125.1, 123.6, 109.7, 79.1, 77.5, 77.1, 76.8, 66.1, 43.9; HRMS (ESI) for
CasH,7N,0,S [M+H] " calcd 539.1788, found 539.1779. Enantiomeric excess was determined by HPLC
with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major)
= 36.8 min, tR (minor) = 27.2 min.

(2R,5R)-4-Benzoyl-1’-benzyl-5’-methyl-3,5-diphenyl-1,5-dihydrospiro[
Ph pyrrol-2,3’-oxindole]

White solid, mp: 91-93 °C, 94% ee. [a]? = 212.7 (c 0.22, CH,Cl,); H

NMR (400 MHz, CDCly) & 7.82 (d, J = 7.7 Hz, 2H), 7.57 (d, J = 7.6 Hz,

2H), 7.47 (s, 1H), 7.38 — 7.33 (m, 3H), 7.25 (d, J = 6.0 Hz, 3H), 7.17 — 7.03

(m, 4H), 7.00 (d, J = 7.8 Hz, 1H), 6.93 (t, J = 7.6 Hz, 2H), 6.81 (d, J = 7.7

Hz, 2H), 6.66 (d, J = 7.4 Hz, 2H), 6.43 (d, J = 7.9 Hz, 1H), 6.18 (s, 1H),
5.12 (d, J = 16.0 Hz, 1H), 4.41 (d, J = 16.0 Hz, 1H), 2.79 (s, 1H), 2.40 (s, 3H); *C NMR (101 MHz,
CDCly) 6 194.2, 177.9, 145.9, 144.4, 141.6, 140.9, 136.7, 135.1, 133.0, 131.9, 130.3, 130.2, 129.4,
128.7,128.6, 128.5, 128.3, 128.1, 127.8, 127.2, 126.6, 125.5, 109.4, 79.1, 70.8, 43.8, 21.3; HRMS (ESI)
for CagH3N,O, [M+H]" calcd 547.2380, found 547.2377. Enantiomeric excess was determined by
HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR
(major) = 26.0min, tR (minor) = 18.7 min.
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(2R,5R)-4-Benzoyl-1’-benzyl-5°-fluoro-3,5-diphenyl-1,5-dihydrospiro[
h pyrrol-2,3’-oxindole]

White solid, mp: 74-76 °C, 98% ee. [0]” = 168.1 (c 0.21, CH,Cl,); H

NMR (400 MHz, CDCly) 8 7.77 (d, J = 7.8 Hz, 2H), 7.56 (d, J = 7.6 Hz,

2H), 7.45 (d, J = 5.5 Hz, 1H), 7.34 (t, J = 7.4 Hz, 3H), 7.26 — 7.21 (m, 3H),

7.14-7.05 (m, 4H), 6.96 — 6.88 (m, 3H), 6.79 (d, J = 7.7 Hz, 2H), 6.63 (d,

J = 7.6 Hz, 2H), 6.44 (dd, J = 8.5, 3.9 Hz, 1H), 6.22 (s, 1H), 5.13 (d, J =
16.0 Hz, 1H), 4.40 (d, J = 16.0 Hz, 1H), 2.90 (s, 1H); *C NMR (101 MHz, CDCl3) § 193.9, 177.8,
159.7 (J = 243.4 Hz), 144.8, 144.7, 141.4, 139.1 (J = 2.0 Hz), 136.6, 134.7, 133.0, 132.1 (J = 7.3 Hz),
131.6, 129.3, 128.8, 128.7, 128.6, 128.3, 128.2, 127.7, 127.4, 126.6, 116.3 (J = 23.2 Hz), 1129 (J =
25.3 Hz), 110.4 (d, J = 7.8 Hz), 79.1, 70.5, 44.0; °F NMR (470 MHz, CDCl;) § -119.07; HRMS (ESI)
for Ca3HsFN,O, [M+H]" calcd 551.2129, found 551.2120. Enantiomeric excess was determined by
HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR
(major) = 26.0min, tR (minor) = 22.0 min.

(2R,5R)-4-Benzoyl-1’-benzyl-3-(4-fluorophenyl)-5-phenyl-1,5-dihyd
rospiro[pyrrol-2,3’-oxindole]
White solid, mp: 81-83 °C, > 99% ee. [a]> = 197.2 (c 0.55, CH,Cl,); *H
NMR (400 MHz, CDCls) 6 7.78 (d, J = 7.8 Hz, 2H), 7.69 (d, J = 6.8 Hz,
1H), 7.57 (d, J = 7.7 Hz, 2H), 7.33 (q, J = 7.7 Hz, 3H), 7.26 — 7.17 (m,
Bn 5H), 7.16 — 7.11 (m, 1H), 7.08 (t, J = 7.4 Hz, 2H), 6.73 (dd, J = 7.9, 5.7
sn Hz, 2H), 6.68 (d, J = 7.5 Hz, 2H), 6.58 (dd, J = 10.7, 7.0 Hz, 3H), 6.20
(s, 1H), 5.11 (d, J = 16.0 Hz, 1H), 4.39 (d, J = 16.0 Hz, 1H), 2.82 (s, 1H); *C NMR (101 MHz, CDCls)
8 194.0, 177.8, 162.8 (J = 249.5 Hz), 144.7 (J = 14.2 Hz), 143.3, 141.4, 136.6, 135.0, 133.2, 130.6 (J =
8.3 Hz), 130.2, 130.1, 129.3, 128.8, 128.6, 128.4, 128.2, 127.9 (J = 4.0 Hz), 127.8, 127.5, 126.7, 124.9,
123.5, 115.2 (J = 21.2 Hz), 109.8, 79.0, 70.7, 43.8; **F NMR (470 MHz, CDCl,) & -112.36; HRMS
(ESI) for Cs;H7FN,NaO, [M+Na]® calcd 573.1949, found 573.1930. Enantiomeric excess was
determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A =
254 nm) tR (major) = 28.2 min, tR (minor) = 18.9 min.

(2R,5R)-4-Benzoyl-1’-benzyl-3-(4-chlorophenyl)-5-phenyl-1,5-dih
ydrospiro[pyrrol-2,3’-oxindole]
White solid, mp: 85-87 °C, > 99% ee. [a]z = 195.6 (c 0.61,
CH,Cl,); *H NMR (400 MHz, CDCl3) & 7.79 (d, J = 7.8 Hz, 2H),
Bn 7.68 (d, J = 6.9 Hz, 1H), 7.55 (d, J = 7.7 Hz, 2H), 7.39 — 7.29 (m,
50 3H), 7.24 (dd, J = 16.1, 8.0 Hz, 4H), 7.18 — 7.08 (m, 4H), 6.87 (d, J
=8.3 Hz, 2H), 6.68 (t, J = 7.0 Hz, 4H), 6.57 (d, J = 7.3 Hz, 1H), 6.19 (s, 1H), 5.13 (d, J = 16.0 Hz, 1H),
439 (d, J = 16.0 Hz, 1H), 2.82 (s, 1H); *C NMR (101 MHz, CDCls) & 193.9, 177.7, 145.1, 144.3,
143.2, 141.3, 136.6, 135.0, 134.7, 130.3, 130.0, 129.3, 128.8, 128.7, 128.5, 128.4, 128.2, 127.7, 127.6,
126.7, 124.9, 123.6, 109.8, 78.9, 70.8, 43.9; HRMS (ESI) for C3;H,5CIN,O, [M+H]" calcd 567.1834,
found 567.1827. Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column.
(n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 31.0 min, tR (minor) = 17.9
min.
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(2R,5R)-4-Benzoyl-1’-benzyl-5-phenyl-3-(p-tolyl)-1,5-dihydrospiro[p
yrrol-2,3’-oxindole]

White solid, mp: 86-88 °C, 98 % ee. [a]> = 168.5 (c 0.54, CH,Cl,); *H
NMR (400 MHz, CDCly) 3 7.82 (d, J = 7.8 Hz, 2H), 7.68 (d, J = 6.8 Hz,
1H), 7.56 (d, J = 7.7 Hz, 2H), 7.34 — 7.29 (m, 3H), 7.22 (t, J = 7.6 Hz,
3H), 7.19 — 7.11 (m, 3H), 7.04 (t, J = 7.5 Hz, 2H), 6.72 — 6.65 (m, 6H),
6.53 (d, J = 7.1 Hz, 1H), 6.18 (s, 1H), 5.13 (d, J = 16.0 Hz, 1H), 4.40 (d,
J =16.0 Hz, 1H), 2.80 (s, 1H), 2.12 (s, 3H) **C NMR (101 MHz, CDCl;) § 194.3, 178.0, 145.8, 144.0,
143.3, 141.7, 138.3, 136.7, 135.1, 133.3, 130.4, 130.0, 129.4, 128.9, 128.8, 128.7, 128.5, 128.3, 128.1,
127.8, 127.3, 126.7, 124.9, 123.4, 109.7, 79.0, 70.8, 43.8, 21.2. HRMS (ESI) for C3gH3; N0, [M+H]"
calcd 547.2380, found 547.2366. Enantiomeric excess was determined by HPLC with a Chiralpak
AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 25.8 min, tR
(minor) = 17.0 min.

(2R,5R)-4-Benzoyl-1’-benzyl-5-phenyl-3-(m-tolyl)-1,5-dihydrospiro[pyr
rol-2,3’-oxindole]
White solid, mp: 68-70 °C, 97 % ee. [a]? = 166.7 (c 0.49, CH,CI,); *H
NMR (400 MHz, CDCls) 8 7.78 (d, J = 7.5 Hz, 2H), 7.69 (d, J = 6.1 Hz, 1H),
7.58 (d, J = 7.5 Hz, 2H), 7.33 (t, J = 7.4 Hz, 3H), 7.25 — 7.17 (m, 5H), 7.12
Bn (d, J=7.0 Hz, 1H), 7.05 (t, J = 7.3 Hz, 2H), 6.86 (d, J = 7.6 Hz, 1H), 6.78 (t,
5q J=7.5Hz, 1H), 6.64 (d, J = 7.4 Hz, 2H), 6.57 — 6.52 (m, 3H), 6.19 (s, 1H),
5.15 (d, J = 16.0 Hz, 1H), 4.40 (d, J = 16.0 Hz, 1H), 2.84 (s, 1H), 1.94 (s, 3H); *C NMR (101 MHz,
CDCls) 6 194.2, 178.0, 146.1, 144.0, 143.3, 141.7, 137.6, 136.9, 135.1, 132.9, 131.7, 130.5, 129.9,
129.4, 129.3, 128.8, 128.6, 128.2, 128.1, 128.0, 127.8, 127.3, 126.5, 125.6, 124.9, 123.4, 109.6, 79.1,
70.7, 43.8, 21.1; HRMS (ESI) for C3gH3;N,0, [M+H]" calcd 547.2380, found 547.2366. Enantiomeric
excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8
mL/min, A = 254 nm) tR (major) = 21.3 min, tR (minor) = 18.2 min.

(2R,5R)-4-Benzoyl-1’-benzyl-3-(4-methoxyphenyl)-5-phenyl-1,5-
dihydrospiro[pyrrol-2,3’-oxindole]
White solid, mp: 77-79 °C, 99 % ee. [a]s = 203.3 (c 0.54, CH,Cl,);
OMe HNMR (400 MHz, CDCly) § 7.79 (d, J = 7.9 Hz, 2H), 7.70 (d, J =
6.8 Hz, 1H), 7.57 (d, J = 7.7 Hz, 2H), 7.31 (t, J = 7.3 Hz, 3H), 7.24 —
7.15 (m, 5H), 7.11 (d, J = 7.0 Hz, 1H), 7.04 (t, J = 7.5 Hz, 2H), 6.67
— 6.64 (M, 4H), 6.54 (d, J = 7.2 Hz, 1H), 6.41 (d, J = 8.1 Hz, 2H),
6.18 (s, 1H), 5.13 (d, J = 16.0 Hz, 1H), 4.37 (d, J = 16.0 Hz, 1H),
3.56 (s, 3H), 2.80 (s, 1H); *C NMR (101 MHz, CDCl3) & 194.4, 178.0, 159.8, 145.7, 143.6, 143.3,
141.8, 136.8, 135.1, 133.0, 130.5, 130.0, 129.4, 128.7, 128.5, 128.3, 128.1, 127.8, 127.3, 126.7, 124.9,
124.2, 123.4, 113.6, 109.7, 79.0, 70.6, 55.0, 43.8; HRMS (ESI) for CssH3N,O; [M+H]" calcd
563.2329, found 563.2316. Enantiomeric excess was determined by HPLC with a Chiralpak AD-H
column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 37.6 min, tR (minor) =
24.8 min.
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(2S,5R)-4-Benzoyl-1’-benzyl-5-phenyl-3-(thiophen-2-yl)-1,5-dihydrospiro
[pyrrol-2,3’-oxindole]

White solid, mp: 92-94 °C, 97 % ee. [0]? = 199.1 (c 0.22, CH,Cl,); 'H NMR
(400 MHz, CDCly) 8 7.90 (d, J = 7.6 Hz, 2H), 7.68 (d, J = 7.2 Hz, 1H), 7.52
(d, J=7.4Hz, 2H),7.42 (d, J = 7.2 Hz, 1H), 7.34 — 7.28 (m, 5H), 7.24 — 7.12
(m, 5H), 6.97 (d, J = 4.9 Hz, 1H), 6.91 (d, J = 6.4 Hz, 2H), 6.69 (d, J = 7.8
Hz, 1H), 6.61 (t, J = 4.2 Hz, 1H), 6.53 (d, J = 3.1 Hz, 1H), 6.14 (s, 1H), 5.12
(d, J = 16.0 Hz, 1H), 4.59 (d, J = 16.0 Hz, 1H), 2.77 (s, 1H); *C NMR (101 MHz, CDCl;) & 194 .4,
177.7, 144.1, 144.0, 140.9, 137.6, 136.4, 135.2, 133.3, 132.2, 130.5, 129.9, 129.3, 129.0, 128.7, 128.5,
128.2, 127.9, 127.5, 127.0, 126.9, 125.2, 123.6, 109.8, 77.9, 71.0, 44.0; HRMS (ESI) for C35H,7N,0,S
[M+H]" calcd 539.1788, found 539.1784. Enantiomeric excess was determined by HPLC with a
Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 44.1
min, tR (minor) = 37.0 min.

(2R,5R)-1’-Benzyl-4-(4-fluorobenzoyl)-3,5-diphenyl-1,5-dihydros
piro[pyrrol-2,3’-oxindole]

White solid, mp: 85-87 °C, 99 % ee. [a]z =172.0 (¢ 1.03, CH,CL,);
'H NMR (400 MHz, CDCly) & 7.84 — 7.78 (m, 2H), 7.69 (d, J = 6.5
Hz, 1H), 7.58 (d, J = 7.5 Hz, 2H), 7.33 (t, J = 7.4 Hz, 2H), 7.20 —
7.02 (m, 7H), 6.95 — 6.84 (m, 4H), 6.77 (d, J = 7.6 Hz, 2H), 6.66 (d,
J=7.4Hz, 2H), 6.54 (d, J = 7.2 Hz, 1H), 6.18 (s, 1H), 5.11 (d, J = 16.0 Hz, 1H), 4.41 (d, J = 16.0 Hz,
1H), 2.83 (s, 1H); *C NMR (101 MHz, CDCl3) & 192.6, 177.9 (s), 165.5 (J = 255.5 Hz), 145.7, 144.2,
143.3, 141.5, 135.0, 133.1 (J = 3.0 Hz), 132.0 ( J = 10.1 Hz), 131.8, 130.2, 130.1, 128.8, 128.7, 128.6,
128.2, 127.7, 127.3, 126.6, 124.9, 123.5, 115.5 (J = 20.2 Hz), 109.7, 79.0, 70.7, 43.9; **F NMR (470
MHz, CDCl;) § -104.78; HRMS (ESI) for Cs;HxFN,O, [M+H]" caled 551.2129, found 551.2124.
Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column. (n-hexane: i-propanol
=90:10, 0.8 mL/min, A =254 nm) tR (major) = 58.8 min, tR (minor) =47.1 min.

(2R,5R)-1’-Benzyl-4-(3-chlorobenzoyl)-3,5-diphenyl-1,5-dihydrospi
ro[pyrrol-2,3’-oxindole]

White solid, mp: 78-80 °C, 98 % ee. [a]s = 171.8 (c 1.22, CH,Cly);
'H NMR (400 MHz, CDCly) § 7.75 7.69 (m, 1H), 7.64 (s, 2H), 7.59
(d, J = 7.4 Hz, 2H), 7.33 (t, J = 7.3 Hz, 2H), 7.25 — 7.17 (m, 4H),
7.12-7.01 (m, 5H), 6.91 (t, J = 7.5 Hz, 2H), 6.74 (d, J = 7.6 Hz, 2H),
6.61 (d, J = 7.4 Hz, 2H), 6.52 (d, J = 5.9 Hz, 1H), 6.21 (s, 1H), 5.10 (d,
J = 16.0 Hz, 1H), 4.37 (d, J = 16.0 Hz, 1H), 2.84 (s, 1H); *C NMR
(101 MHz, CDCl3) 8 192.6, 177.7, 147.1, 143.8, 143.3, 141.6, 138.3, 135.0, 134.4, 132.7, 131.7, 130.1,
129.6, 129.1, 128.8, 128.7, 128.2, 127.7, 127.6, 127.3, 126.6, 124.9, 123.5, 109.8, 79.2, 70.4, 43.8;
HRMS (ESI) for Cs;H,CIN,O, [M+H]" calcd 567.1834, found 567.1825. Enantiomeric excess was
determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A =
254 nm) tR (major) = 26.1 min, tR (minor) = 20.0 min.

Cl
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(2R,5R)-1’-Benzyl-4-(4-bromobenzoyl)-3,5-diphenyl-1,5-dihydr
ospiro[pyrrol-2,3’-oxindole]
White solid, mp: 90-82 °C, 99 % ee. [o]Z = 150.0 (c 1.20, CH,Cl,);
'H NMR (400 MHz, CDCls) 8 7.69 (d, J = 6.6 Hz, 1H), 7.63 (d, J =
7.8 Hz, 2H), 7.57 (d, J = 7.5 Hz, 2H), 7.33 (t, J = 8.4 Hz, 4H), 7.22
Bn —7.02 (m, 7H), 6.92 (t, J = 7.5 Hz, 2H), 6.75 (d, J = 7.6 Hz, 2H),
oV 6.66 (d, J = 7.4 Hz, 2H), 6.53 (d, J = 6.9 Hz, 1H), 6.18 (s, 1H), 5.11
(d, J = 16.0 Hz, 1H), 4.40 (d, J = 16.0 Hz, 1H), 2.82 (s, 1H); *C NMR (101 MHz, CDCl;) & 193.1,
177.8, 146.1, 144.0, 143.3, 141.4, 135.5, 135.0, 131.7, 131.6, 130.8, 130.2, 130.1, 128.8, 128.7, 128.6,
128.2, 127.7, 127.3, 126.6, 124.9, 123.5, 109.8, 79.0, 70.6, 43.9; HRMS (ESI) for Cs;HBrN,O,
[M+H]" calcd 613.1314, found 613.1323. Enantiomeric excess was determined by HPLC with a
Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 46.1
min, tR (minor) = 44.7 min.

(2R,5R)-1’-Benzyl-4-(4-nitrobenzoyl)-3,5-diphenyl-1,5-dihydr
NO, ospiro[pyrrol-2,3’-oxindole]

Pale yellow solid, mp: 99-101 °C, 92 % ee. [a]z =171.8 (c 1.22,

CH,Cl,); *H NMR (400 MHz, CDCls) § 7.97 (d, J = 8.2 Hz, 2H),

7.80-7.74 (m, 3H), 7.61 (d, J = 7.6 Hz, 2H), 7.35 (t, J = 7.4 Hz,

2H), 7.24-7.20 (m, 3H), 7.14 — 7.01 (m, 4H), 6.89 (t, J = 7.5 Hz,

2H), 6.70 (d, J = 7.7 Hz, 2H), 6.61 (d, J = 7.5 Hz, 2H), 6.54 (d, J
= 7.2 Hz, 1H), 6.23 (s, 1H), 5.10 (d, J = 16.0 Hz, 1H), 4.38 (d, J = 16.0 Hz, 1H), 2.91 (s, 1H); °C
NMR (101 MHz, CDCls) 5 192.4, 177.6, 149.8, 148.4, 143.6, 143.3, 141.6, 141.5, 134.9, 131.4, 130.3,
130.0, 129.1, 128.8, 128.7, 128.3, 127.7, 127.3, 126.5, 124.9, 123.5, 123.3, 109.9, 79.1, 70.1, 43.8;
HRMS (ESI) for Cs;H»sN30, [M+H]+ calcd 578.2074, found 578.2054. Enantiomeric excess was
determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A =
254 nm) tR (major) = 44.5 min, tR (minor) = 35.6 min.

(2R,5R)-1’-Benzyl-4-(3-methylbenzoyl)-3,5-diphenyl-1,5-dihydrosspi
ro[pyrrol-2,3’-oxindole]
White solid, mp: 79-81 °C, 97 % ee. [a]? = 166.1 (¢ 1.03, CH,Cl,); *H
NMR (400 MHz, CDCl3) 4 7.71 — 7.63 (m, 2H), 7.57 (d, J = 6.5 Hz, 3H),
7.32 (t, J = 7.2 Hz, 2H), 7.21-7.10 (m, 6H), 7.05 (t, J = 7.5 Hz, 3H), 6.91
B (t, J = 7.4 Hz, 2H), 6.78 (d, J = 7.7 Hz, 2H), 6.65 (d, J = 7.4 Hz, 2H),
5x 6.52 (d, J = 6.6 Hz, 1H), 6.20 (s, 1H), 5.12 (d, J = 16.0 Hz, 1H), 4.40 (d,
J=16.0 Hz, 1H), 2.80 (s, 1H), 2.22 (s, 3H). *C NMR (101 MHz, CDCl3) & 194.2, 177.9, 145.6, 144.5,
143.3, 141.7, 138.0, 136.6, 135.1, 133.8, 132.0, 130.4 130.0, 128.7, 128.6, 128.0, 128.2, 128.1, 128.0,
127.8, 127.3, 127.0, 126.6, 124.9, 123.4, 109.7, 79.1, 70.9, 43.8, 21.2; HRMS (ESI) for CsgH3;N,O;
[M+H]" calcd 547.2380, found 547.2373. Enantiomeric excess was determined by HPLC with a
Chiralpak AD-H column. (n-hexane: i-propanol = 90 : 10, 0.8 mL/min, A = 254 nm) tR (major) = 75.8
min, tR (minor) = 55.9 min.
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(2R,5R)-4-(2-Naphthoyl)-1’-benzyl-3,5-diphenyl-1,5-dihydrospi
ro[pyrrol-2,3’-oxindole]
White solid, mp: 95-97 °C, 99 % ee. [a]Z = 173.5 (c 1.06,
CH,Cl,); *H NMR (400 MHz, CDCls) & 8.49 (s, 1H), 7.90-7.84 (m,
2H), 7.72-7.66 (m, 3H), 7.59 (d, J = 7.5 Hz, 2H), 7.51 — 7.42 (m,
2H), 7.31 (t, J = 7.3 Hz, 2H), 7.21 — 7.03 (m, 6H), 6.98 — 6.93 (m,
5y 1H), 6.88-6.85 (m, 4H), 6.71 (d, J = 7.4 Hz, 2H), 6.55 (d, J = 6.5
Hz, 1H), 6.27 (s, 1H), 5.15 (d, J = 16.0 Hz, 1H), 4.46 (d, J = 16.0 Hz, 1H), 2.85 (s, 1H); *C NMR (101
MHz, CDCl3) & 194.1, 178.0, 145.3, 144.7, 143.4, 141.5, 135.6, 135.1, 133.9, 132.4, 132.2, 132.0,
130.3, 123.0, 128.7, 128.7, 128.5, 128.3, 128.1, 127.8, 127.7, 127.3, 126.7, 126.6, 124.9 124.5, 123.5,
109.7, 79.0, 71.1, 43.9; HRMS (ESI) for CsHyN,0, [M+H]" calcd 547.2380, found 547.2373.
Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol
=70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 53.8 min, tR (minor) = 31.1 min.

(R)-4-Benzoyl-1’-benzyl-3,5-diphenylspiro[pyrrol-2,3’-oxindole]
White solid, mp: 113-135 °C, 97 % ee. [a]Z = 115.9 (c 0.49, CH,Cl,); *H
NMR (400 MHz, CDCls) 4 8.07 (d, J = 7.7 Hz, 2H), 7.74 (d, J = 7.5 Hz, 2H),
7.46 (t, J = 7.3 Hz, 1H), 7.38-7.34 (m, 3H), 7.31-7.26 (m, 3H), 7.25-7.22 (m,
3H), 7.15-7.12 (m, 4H), 7.04-6.97 (m, 5H), 6.81 (d, J = 7.9 Hz, 1H), 5.27 (d,
Bn J =16.0 Hz, 1H), 4.75 (d, J = 16.0 Hz, 1H); *C NMR (101 MHz, CDCl,) &
6a 194.6, 175.6, 170.6, 162.7, 144.0, 140.6, 136.3, 135.1, 134.1, 133.1, 131.1,
130.8, 123.0, 129.9, 129.3, 128.9, 128.8, 128.6, 128.5, 128.4, 127.7, 127.3, 124.8, 124.4, 123.6, 110.1,
89.4, 44.8; HRMS (ESI) for C3H»;N,02 [M+H]" calcd 531.2067, found 531.2063. Enantiomeric
excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8
mL/min, X = 254 nm) tR (major) = 28.1 min, tR (minor) = 26.2 min.

(R)-4'-Benzoyl-1-benzyl-5'-(4-fluorophenyl)-3'-phenylspiro[pyrrol-2,3-0x
indole]

White solid, mp: 129-131 °C, 96 % ee. [0]Z = 103.0 (c 0.24, CH,Cl,); 'H
NMR (400 MHz, CDCl3) 6 8.06 (d, J = 8.0 Hz, 2H), 7.75 (dd, J = 8.4, 5.5 Hz,
2H), 7.48 (t, J = 7.4 Hz, 1H), 7.37 (t, J = 7.7 Hz, 2H), 7.26 (s, 1H), 7.25-7.22
(m, 3H), 7.15 — 7.11 (m, 4H), 7.05 — 6.94 (m, 7H), 6.82 (d, J = 7.9 Hz, 1H),
5.26 (d, J = 16.0 Hz, 1H), 4.77 (d, J = 15.7 Hz, 1H); *C NMR (101 MHz,
CDCls) 5 194.6, 174.4, 170.5, 164.3 (J = 252.5 Hz), 162.9, 144.0, 140.3, 136.2,

6an 135.0, 134.3, 131.1, 130.7 ( J = 8.8 Hz), 130.1, 129.9, 129.4, 129.3 (J = 3.3

Hz) 129.0, 128.8, 128.6, 127.8, 127.7, 127.3, 124.8, 124.3, 123.7, 115.6 (J =

21.2 Hz), 110.2, 89.4, 44.8; F NMR (470 MHz, CDCl3) & -108.91; HRMS (ESI) for Cs;H6FN,0,

[M+H]" calcd 549.1973, found 549.1968. Enantiomeric excess was determined by HPLC with a

Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 26.1
min, tR (minor) = 32.8 min.
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(R)-4-Benzoyl-1°-benzyl-3-phenyl-5-(m-tolyl)spiro[pyrrol-2,3’-oxindole]
White solid, mp: 78-80 °C, 95 % ee. [a]? = 92.8 (c 0.65, CH,Cl,); *H NMR
(400 MHz, CDCl3) 6 8.07 (d, J = 7.7 Hz, 2H), 7.66 (s, 1H), 7.45 (t, J = 7.1 Hz,
2H), 7.35 (t, J = 7.6 Hz, 2H), 7.24— 7.20 (m, 4H), 7.15 — 7.11 (m, 6H), 7.03 —
7.97 (m, 5H), 6.80 (d, J = 7.9 Hz, 1H), 5.27 (d, J = 16.0 Hz, 1H), 4.73 (d, J =
15.7 Hz, 1H), 2.26 (s, 3H); *C NMR (101 MHz, CDCls) & 194.7, 175.8, 170.6,
162.6, 144.0, 140.8, 138.3, 136.4, 135.1, 134.1, 132.9, 131.7, 131.1, 130.0,
129.8, 129.3, 129.2, 128.9, 128.8, 128.6, 128.2, 127.7, 127.3, 125.6, 124.8,
124.4, 123.6, 110.1, 89.4, 44.8, 21.3; HRMS (ESI) for CzgH»N,0, [M+H]"
calcd 545.2224, found 545.2215. Enantiomeric excess was determined by HPLC with a Chiralpak
AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 15.4 min, tR
(minor) = 13.5 min.

(R)-4-Benzoyl-1’-benzyl-5-(naphthalen-2-y1)-3-phenylspiro[pyrrol-2,3°-0
xindole]
White solid, mp: 92-94 °C, 98 % ee. [a]? = 92.8 (c 0.65, CH,Cl,); 'H NMR
(400 MHz, CDCly) 6 8.24 (s, 1H), 8.13 (d, J = 7.5 Hz, 2H), 7.89 (d, J = 8.5
Hz, 1H), 7.75 (d, J = 8.7 Hz, 3H), 7.49 — 7.38 (m, 3H), 7.34 (t, J = 7.5 Hz,
2H), 7.24-7.21(m, 4H), 7.17 — 7.14 (m, 4H), 7.06 — 6.99 (m, 5H), 6.81 (d, J =
7.9 Hz, 1H), 5.29 (d, J = 16.0 Hz, 1H), 4.76 (d, J = 15.7 Hz, 1H); *C NMR
Bn (101 MHz, CDCls) 3 194.9, 175.5, 170.6, 162.7, 144.0, 140.8, 136.4, 135.1,
6d 134.4, 134.2, 132.8, 131.1, 130.5, 130.1, 129.9, 129.4, 129.1, 129.0, 128.9,
128.6, 128.3, 127.7, 127.4, 127.3, 126.5, 125.3, 124.9, 124.4, 123.7, 110.2, 89.6, 44.8; HRMS (ESI) for
CuHoN,O, [M+H]" caled 581.2224, found 581.2219. Enantiomeric excess was determined by HPLC
with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major)
= 43.8 min, tR (minor) = 32.4 min.

(R)-4-Benzoyl-1’-benzyl-3-phenyl-5-(thiophen-2-yl)spiro[pyrrol-2,3’-oxin
dole]
White solid, mp: 146-148 °C, 95 % ee. [0]? = 113.9 (c 0.74, CH,Cl,); *H
NMR (400 MHz, CDCl3) 6 8.14 (d, J = 7.8 Hz, 2H), 7.50 (t, J = 7.3 Hz, 1H),
7.39 (dd, J = 15.2, 6.5 Hz, 3H), 7.30 (d, J = 3.7 Hz, 1H), 7.24 — 7.18 (m, 4H),
7.17 —7.07 (m, 4H), 7.03 — 6.94 (m, 5H), 6.91 (t, J = 4.4 Hz, 1H), 6.79 (d, J =
7.9 Hz, 1H), 5.27 (d, J = 15.7 Hz, 1H), 4.71 (d, J = 15.7 Hz, 1H); *C NMR
(101 MHz, CDCl3) & 194.7, 170.6, 168.3, 162.1, 144.0, 139.4, 136.6, 136.3,
135.1, 134.5, 130.9, 130.5, 130.2, 130.1, 130.0, 129.4, 129.1, 128.8, 128.6, 127.8, 127.7, 127.4, 124.9,
124.5, 123.6, 110.1, 89.1, 44.8; HRMS (ESI) for CzsHzsN,0,S [M+H]" caled 537.1631, found
537.1625. Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane:
i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major) = 41.3 min, tR (minor) = 44.8 min.
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(R)-4-Benzoyl-1’-benzyl-3-(4-fluorophenyl)-5-phenylspiro[pyrrol-2,
3’-oxindole]
White solid, mp: 146-148 °C, 98 % ee. [a]> = 113.9 (¢ 0.74, CH,CL,);
'H NMR (400 MHz, CDCl3) & 8.06 (d, J = 7.7 Hz, 2H), 7.74 (d, J = 7.5
Hz, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.35 (dd, J = 15.3, 7.5 Hz, 3H),
Bn 7.28-7.22 (m, 6H), 7.16 — 7.10 (m, 3H), 7.02 (t, J = 7.5 Hz, 1H), 6.95
6f (dd, J = 8.6, 5.4 Hz, 2H), 6.84 (d, J = 7.9 Hz, 1H), 6.68 (t, J = 8.6 Hz,
2H), 5.25 (d, J = 15.7 Hz, 1H), 4.73 (d, J = 15.7 Hz, 1H); *C NMR (101 MHz, CDCl5) § 194.5, 175.6,
170.4, 164.3, 161.1 (J = 251.6 Hz), 161.6, 144.0, 140.7, 136.2, 135.0, 134.3, 133.0, 130.9, 130.2, 129.8,
129.7, 129.0, 128.8, 128.5, 127.9, 127.4, 127.3 (J = 34.3 Hz), 124.8, 124.1, 123.7, 115.8 (J = 22.2 Hz),
115.7, 110.2, 89.5, 44.8; HRMS (ESI) for Cs;HysFN,O, [M+H]" calcd 549.1973, found 549.1972.
Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol
=70 : 30, 0.8 mL/min, A =254 nm) tR (major) = 35.5 min, tR (minor) = 22.3 min

(R)-4-Benzoyl-1’-benzyl-5-phenyl-3-(p-tolyl)spiro[pyrrol-2,3’-oxindo
le]
White solid, mp: 141-143 °C, 97 % ee. [o]7 = 114.4 (c 0.32, CH,Cl,);
'H NMR (400 MHz, CDCls) & 8.09 (d, J = 7.8 Hz, 2H), 7.73 (d, J = 7.7
Hz, 2H), 7.46 (t, J = 7.3 Hz, 1H), 7.35 (dd, J = 15.9, 7.8 Hz, 3H), 7.31 —
Bn 7.25 (m, 4H), 7.25-7.21 (m, 2H), 7.19-7.17 (m, 2H), 7.11 (d, J = 7.4 Hz,
6g 1H), 7.01 (t, J = 7.5 Hz, 1H), 6.87 (d, J = 7.8 Hz, 2H), 6.83-6.80 (m, 3H),
5.27 (d, 3 = 15.7 Hz, 1H), 4.76 (d, J = 15.7 Hz, 1H), 2.16 (s, 3H); **C NMR (101 MHz, CDCls)  194.9,
175.7, 170.7, 162.7, 144.0, 140.0, 139.5, 136.4, 135.1, 134.1, 133.2, 130.7, 123.0, 129.9, 129.3, 128.9,
128.8, 128.5, 128.4, 128.2, 127.7, 127.6, 127.4, 124.8, 124.7, 123.6, 110.1, 89.3, 44.8, 21.2; HRMS
(ESI) for CagH,oN,0, [M+H]" calcd 545.2224, found 545.2222. Enantiomeric excess was determined
by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm)
tR (major) = 24.0 min, tR (minor) = 18.8 min

(S)-4-Benzoyl-1°-benzyl-5-phenyl-3-(thiophen-2-yl)spiro[pyrrol-2,3’-oxin
dole]

White solid, mp: 132-135 °C, 97 % ee. [a]? = 84.7 (c 0.32, CH,Cl,); *H
NMR (400 MHz, CDCls) 6 8.17 (d, J = 7.9 Hz, 2H), 7.74 (d, J = 7.9 Hz, 2H),
7.52 (t, J = 7.3 Hz, 1H), 7.42 (t, J = 7.6 Hz, 2H), 7.35-7.26 (m, 9H), 7.18 —
7.11 (m, 2H), 7.05 (t, J = 7.5 Hz, 1H), 6.93 (d, J = 7.9 Hz, 1H), 6.71 (t, J =
4.4 Hz, 1H), 6.67 (d, J = 3.7 Hz, 1H), 5.19 (d, J = 15.6 Hz, 1H), 4.89 (d, J =
15.6 Hz, 1H); *C NMR (101 MHz, CDCl5) & 195.2, 175.2, 170.6, 154.4, 1443, 138.1, 136.2, 135.2,
134.4, 133.1, 132.5, 130.8, 130.4, 129.9, 129.3, 129.1, 128.8, 128.5, 128.4, 127.9, 127.8, 125.5, 125.3,
123.8, 110.2, 88.6, 45.0; HRMS (ESI) for CssH2sN,0,S [M+H]* caled 537.1631, found 537.1628.
Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol
=70 :30, 0.8 mL/min, A = 254 nm) tR (major) = 56.7 min, tR (minor) = 53.8 min.

ph @
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(R)-1’-Benzyl-4-(3-chlorobenzoyl)-3,5-diphenylspiro[pyrrol-2,3’-0
xindole]
White solid, mp: 89-91 °C, 97 % ee. [a]z =109.7 (c 0.74, CH,Cl,);
'H NMR (400 MHz, CDCl,) & 8.06 (s, 1H), 7.93 (d, J = 7.7 Hz, 1H),
7.73(d, J=7.9 Hz, 2H), 7.41-7.28 (m, 4H), 7.26 — 7.20 (m, 5H), 7.16
n —7.10 (m, 4H), 7.06 — 6.98 (m, 3H), 6.96 (d, J = 8.0 Hz, 2H), 6.81 (d,
6i J=17.9 Hz, 1H), 5.26 (d, J = 15.6 Hz, 1H), 4.75 (d, J = 16.0 Hz, 1H);
3C NMR (101 MHz, CDClg) 6 193.2, 175.4, 170.4, 163.6, 144.0, 139.9, 137.8, 135.2, 135.0, 134.1,
132.9, 131.0, 130.3, 130.1, 129.5, 129.0, 128.9, 128.7, 128.6, 128.5, 127.8, 127.6, 127.3, 124.8, 124.2,
123.7, 110.2, 89.6, 44.8; HRMS (ESI) for Cs;H3CIN,O, [M+H]" calcd 565.1677, found 565.1673.
Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column. (n-hexane: i-propanol
=70 : 30, 0.8 mL/min, A =254 nm) tR (major) = 20.8 min, tR (minor) = 30.5 min.

(R)-4-(2-naphthoyl)-1°-Benzyl-3,5-diphenylspiro[pyrrol-2,3’-oxi
ndole]
White solid, mp: 106-108 °C, 96 % ee. [o]n = 109.7 (c 0.74,
CH,Cl,); 'H NMR (400 MHz, CDCl,) & 8.71 (s, 1H), 8.14 (d, J =
8.6 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.86 — 7.73 (m, 4H), 7.53 (t, J
= 7.5 Hz, 1H), 7.46 (t, J = 7.5 Hz, 1H), 7.32-7.23 (m, 7H), 7.21 —
6j 7.14 (m, 3H), 7.09 — 6.94 (m, 6H), 6.82 (d, J = 7.9 Hz, 1H), 5.30 (d,
J=15.7 Hz, 1H), 4.79 (d, J = 15.7 Hz, 1H); *C NMR (101 MHz, CDCl5) § 194.7, 175.6, 170.7, 162.5,
144.0, 140.7, 136.1, 135.1, 133.8, 133.5, 133.1, 132.6, 131.2, 130.9, 130.3, 130.1, 129.3, 129.1, 128.9,
128.6, 128.5, 127.8, 127.7, 127.4, 126.8, 124.9, 124.5, 124.2, 123.7, 110.2, 89.5, 44.8; HRMS (ESI) for
CyHoN,O, [M+H]" calcd 581.2224, found 581.2226. Enantiomeric excess was determined by HPLC
with a Chiralpak AD-H column. (n-hexane: i-propanol = 70 : 30, 0.8 mL/min, A = 254 nm) tR (major)
=39.0 min, tR (minor) = 44.0 min.
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4. Copies of *"H NMR and **C NMR spectra
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5. Copies of HPLC chromatographs

DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16040607.D) §
mAU ] 8
]
LU T T T T T T i T T
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

o R B | -=—mm - | -m= - | -————-—- |
1 22.420 BB 0.6399 2954.66382  70.65221 50.0387

2 38.559 BB 0.9654 2950.09863 39.13935 49.9613

DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16040608.D) i
mAU =
350

300

250

200

150 -]

100

50

U_:_—.J«L}\J\_M\__M_,_/\

N T T Y min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

e B | === === ——- R e | -————-—- |
1 22.231 BB 0.6440 1.48937e4  359.01648 100.0000
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16062401.D) )

mAU ] =1
200 - %
1?5—?
150 ©
125 ] g
IDO—:
?5—:
50
25
o]
I T T Y min
Peak RetTime Type Width Area Height Area
#  [min] [min] [MAU*S ] [mAU] %

e e | -———-————- | -—=—m———- |-=——-——- |
1 25.606 BB 0.6398 9328.46582 224.94127 50.5344

2 45.066 BB 1.1670 9131.18652 121.75535 49.4656

DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16062402.D) -
mAU ]
250 ]
] Ph
200 HN
N ON
150—_ \
] 5b
100 -
50 Q\N
] g &
:‘fw«*_ﬁ_»_f_ﬂf\ K%?@Q
EI—_ "
R N T Y min|
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s ] [mAU] %
=== el | === | === |======-- |
1 25.571 MM 0.6607 258.91119 £.53130 1.2481

2 44,922 MM 1.2774 2.0485%e4 267.28900 98.7519
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DADT A, Sig=254,4 Ref=360,100 (ZGD\16062406 D)

mAU 3
200
1?5—E
150
125—5
IDO—_
75
5I:I—E
25
.-
0 T T T T T A min|
Peak RetTime Type Width Area Height Area
H [min] [min] [mMAU*s] [mAU] %
lI 22.373IBB | D.5939|8385.82?15| 219.40019| 50.532?|
2 31.728 BP 0.8627 8209.02051 135.90546 49.4673
DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16062405.D) -
mAU 3
14ﬂi
120—5
100:
80
60
40—5
20 &
(]‘Il‘él‘II1IDII‘I1|5IIII2|D‘II‘2|5IIIIS‘DII‘Iﬂ!lﬂ min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1I 22.366IBP | D.4123| T3.555T9| 2.13317| U.7245|
2 31.793 BB 0.9077 1.00792e4 158.97536 99.2755
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16060102.D)
mAU ] o
300 8
250 -] f
200—5
150
100
0-
0 - ‘E.ISI o él - ITI.5I - I1bl - I12|,5I - I1I5I II ‘1TI.5I I IZIU min|
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s] [mAU] %
———=| == | === === |==—===———- | ========== | ======—- |
1 15.619 BV 0.5436 1.14814e4 325.47134 50.2049
2 17.120 VB 0.6498 1.13877e4 261.64728 49.7951

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16060103.D)

600 -
500
400 ]

300

200

100

—T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T [T T T [ T
0 25 5 7.5 10 12.5 15 17.5 20 min|

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——==| == el | === | === | ===—===- |
1 15.845 MM 0.5707 381.36603 11.13768 1.2422
2 17.133 MM 0.7352 3.03204e4 687.35046 98.7578
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16061203.D) §

mAU
120
100—_
80
60
40|
20—_
=
T T N T min)
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s ] [mAU] %

e e | -=—m - R | -—————-- |
1 46.234 MM 1.2347 9616.93066 129.81737 50.0134

2 50.113 MM 1.2306 9611.76563 130.17908 49.9866

DADT A, Sig=254,4 Ref=360,100 (ZGD\IB0B1201.0)

mAU ]
aoué
250—%
zou—;
100—5
o o A ~ N
;1""1'0""2'0""3'0""4'0""5'0"5'0 miin
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

e R R R | -=—-——-- |
1 46.929 MM 1.1155 231.09125  3.45269  0.7387

2 51.242 MM 1.4654 3.10520e4 353.17957 99.2613
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16062301.D) i

0 5 10 15 20 25 30 min|

Peak RetTime Type Width Area Height Area
¥  [min] [min] [MAU*s] [mAU] %
=== | === === [ === | === | === |
1 17.387 PB 0.6654 2.78693e4 640.81335 50.5176

2 20.038 MM 0.9311 2.72982e4 488.62137 49.4824

DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16062302.D) -
mAU ] -
1400
1200 -
] Ph
1000
800
600
400 Sf
200 &
N <
] =
0 N -
7 —————— —
Peak RetTime Type Width Area Height Area
& [min] [min] [mAU*s] [mAU] %

e B |-===]====-—- |=——m oo | == —m - o
1 17.425 BB 0.6613 891.28723 19.06773  1.0392

2 19.671 PB 0.7986 B.48726e4 1570.22412 98.9608
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16060806.D) -

mAU

80-

60|

40

20

0]

0 ‘IIU I ZIU 3|0 4IDI II SID IBID o ﬁil min|

Peak RetTime Type Width Lrea Height Area
& [min] [min] [mAU*3] [mAU] %

e e e e | -=-—-—-- |
1 60.223 MM 2.1226 1.14162e4

2 ©7.128 MM 2.1082 1.1558%e4

89.63847 49.6896
91.37935 50.3104

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16060803.D) §

60 AD min|

0 10 20 30
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
———= |- | === === | === | === | === |
1 59.257 MM 1.9920 8441.62012 70.62825 99.0247
2 67.982 MM 2.1655 83.14337 6.39906e-1 0.9753
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16062501.D) -

— 7T T T T T T T T T T T T T T
0 ] 10 15 20 25 3035 min|

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

———— |- Rl | —————————- | —m———m——- |--———-—- |
1 19.027 MM 0.8397 4659.57959  92.48219 50.2470

2 22.465 MM 1.5464 4613.76709 49.72622 49.7530

DAD1 A, Sig=254.,4 Ref=360,100 (ZGD\16062502.D) i

80 \XC:> o

60—

40—- Bn
] 5h
20
I g
o- ~
N T T T min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- | === === | === | =====————- | === |
1 19.081 BB 0.5422 132.67552 2.91943 1.5651

2 22.068 MM 1.4807 8344.54785 93.92825 098.43495
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DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16061302.D)
mAU b —
200 E MeO i
175
150 Z
125 HN
) Bn
757 5i
50
25
0 S
-——Y————r—f— 7T
0 10 20 30 40 50 60 min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e B | === | === —=—- R | =——mmm— o | -=—————- |
1 52.261 BB 1.2653 1.77524e4 204.39128 50.0371

2 58.361 BV 1.2829 1.7726le4 201.77988 49.9629

DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16061303.D) -

mAU 1
1 MeO
175
150—5
125% HN
z N
?5_: 5i Bn
50
1 iy
25 5 4
5
U /\LM, L
o d0 " T s 7T T4 7 Ts 7 "6 min
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
———| m—————— | ====]====—-- | === | ===—————— | ===———— |
1 53.157 MM 1.2851 252.26978 3.24641 1.5243

2 58.136 BB 1.2200 1.62981le4 190.52280 98.4757
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DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16061306.D) -

mAU -
160
140;
1mé .
100 @g.
wé
40—:
mé
0-
" N S " - "N min|
Peak RetTime Type Width Area Height Area
¥  [min] [min] [MAU*s] [mAU] 5

e e R | =——mmm— - | -=—m—-- |
1 31.977 MM 1.5511 1.54678e4 166.20383 50.1018

2 44,004 MM 3.1601 1.54049e4 81.24774 49.8982

DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16061304.D) l

0 10 20 30 40 50 60 min|
Peak RetTime Type Width Area Height Area
4 [min] [min] [mMAU*s ] [mAl] %

e I R | ———m - | ——————— - | --————-- |
1 31.761 MM 1.1889 62.94069 B8.82326e-1 0.6968

2 43.875 MM 3.1967 8969.33691 46.76393 99.3032
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DADT A, Sig=254 4 Re=360,100 (ZGD\16061401.0)

mAU
500
400
300

_ g
200 8

] 5k
100

0 __‘f\mk_,\_‘/\_,

I N T min

Peak RetTime Type Width Area Height Area

4 [min] [min] [mAU*s] [mAU] %

e s e | —————————- | -————————- | -——————- |
1 26.680 BB 0.7143 2.61147e4 570.18359 50.2254

2 38.015 BP 1.6803 2.58803e4 193.51527 49.7746

DADT A, Sig=254 4 Rel=360, 100 (2606061307 .0)
ALl
100 F
o] |
. |
-ll]—_ a 5k /
»] ‘g . // |
L
b
0 —‘I "'.Ijl“‘“—f— e, .
o 1 2 o M a0 min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e R | —————————- o | -——————- |
1 27.164 BB 0.5040 115.7591e 2.77887 1.0593

2 36.792 BP 1.2106 1.08118e4 115.23243 98.9407
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16070302.D)

mAU 2

70

! 8

50 HN g

50 \E:j:

] N

40 ‘Bn

30- 51

20

0-

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

0 5 10 15 20 25 3035 min

Peak RetTime Type Width Area Height Area

4 [min] [min] [mAU*s ] [mAU] %

e R | -———m————- | -———-————- | --—————- |
1 18.633 BB 0.4996 2526.13965  78.05955 50.3078

2 25.572 BB 0.6850 2495.22974 55.87595 49,6922

DAD1 A, Sig=254,‘4 Ref=360,100 (ZGD\16070304.D) .
mAU =
175-
150 :
125 "
100 \I:j\N
] Bn
75 7 5|
50
] 3
%i___ﬂjdugu_dm¢ :
0] le
o s T T T T 15 20 25 =35 min
Peak RetTime Type Width Area Height Area
& [min] [min] [mAU*s ] [mAU] %

e | === =—m———- e R | --———--- |
1 1B.669 BP 0.4631 356.85767 11.52873 3.7257

2 26.014 BB 0.7543 9221.41895 186.02074 96.2743
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DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16052601.D) l

mAU @
] ' 2
175 Ph g
150—5 HN
] F e
125 \O\
1005
5m
754
50-
25
0 E J\.JLA N A W
0 - ..‘!" - 1|0 - 1|5 2|0 I 2|5 - SID min|
Peak RetTime Type Width Area Height Area
¥  [min] [min] [mMAU*s ] [mAU] %
- | ==== === | === | === | =====——- |
1 22.118 BB 0.5882 7560.90186 198.58777 50.3405
2 26.354 BB 0.6870 7458.62988 168.29939 49.6595
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052603.0)
mAU &3
200—_
150
")Ui
50
0 A
0 .‘I) lb 1|5 2I0 I 2|5 - EID min|
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %
——==| === === | —==——————- | === | ======—=
1 21.984 BP 0.4294 93.85864 2.61072 0.9343
2 25.983 EB 0.6541 9951.53418 236.88171 98.0657
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052101.D) -
mAU
120
100 3
]
80
60 -
40
20
04
R N T T T min)
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e e | -——mmmm - | =——m - | -—=-——-- |
1 18.745 MM 0.5396 4250.09082 131.27013 50.3317

2 28.047 BB 0.7305 4194.08008 89.21189 49.6683

DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16052106.D) i
mAU Q
1?5—f
150—3
125%
mu—f
?5—3
50
: o
257E % 0‘5'@1
0 has
R R A T N T min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %
———=| == |====]======- |=======—=- | === | —======= |
1 18.928 MM 0.4412 35.72859 1.34958 0.3804

2 28.236 BB 0.7240 9356.35449 199.19664 99.6196
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052102.0)
mAU E3 )
|
¥ @
] vs??.
80 -
| 8
60 =]
40-
20—-
o
——————————————————————
0 5 10 15 20 25 30 35 min|
Peak Retlime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 17.826 MM 0.4983 2949.29150 98.64017 50.030%
2 30.961 BB 0.7840 2945.64746 55.96914 49.9691

DADT A, Sig=254.4 Rel=360,100 (ZGD\16062107 D) _
300
250

200

150
100 4

50

]
g
U_ e “_\
o s T a0 45 T s " T2 " T3 35 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

el B | === —=—==-- | -——— - R B |
1 17.888 BP  0.3448  69.81161  2.67241  0.4123

2 31.010 BB 0.8313 1.68620e4 318.66595 99.5877

S66



DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16052103.D)
mAU “: &
4
100 K
] \a 0
g &
80 G&
60|
40+
20
0+ "
0 é I ‘IIU 1|5 2‘0 2|5 - 3|03|5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAU*s] [mAU] %
———=| === [ === === | ======———- | ======———- |======== |
1 16.968 MM 0.4835 3254.02124 112.16496 50.2549
2 25.758 MM 0.7432 3221.01245 72.23598 49.7451
DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16052108.D) )
mAU ]
1?5—_
150
125
100
75
50
251 §
0] e
T 15 g0 5 3035 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- | === === | === | =====————= |======—- |
1 17.002 PP 0.3834 89.56337 3.25111 1.0223
2 25.762 MM 0.7376 8671.00977 185.93837 98.9777
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DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16052401.D)
mAU | ©

. g

250 N

200

150

100

50

U- ,-/\_/u\nx

I T T " min|

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAl] %

o el | -————————- R | -——-—-—- |
1 17.906 VB 0.4832 9205.14453 294.10449 49.9707

2 20.822 BB 0.5723 9215.92871 248.74269 50.0293

DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16052409.D) -

2
c
01

v
0 —h &%
0 I % 1b 1|5 ZID 2‘5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- | ====|=====-= | =======——- | =====————- |======-- |
1 18.217 MM 0.5187 237.19234 7.62122 1.4291

2 21.301 BB 0.5978 1.63604e4 406.30286 98.5709
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052111.D) §
mAU ]
50 |
&
40 ] E Q;f]'@
OMe (.:.;?‘@
30+
5r
20|
10+
04 — T
0 1ICI 2ID 3ID 4ICII min|
Peak RetTime Type Width Area Height Area
#  [min] [min] [MAU*s] [mAU] %
———=| == |====]=====—- |========== | =======—== | ======-- |
1 24.797 BB 0.6539 2291.73169 52.44054 50.32e7
2 37.714 MM 1.1018 2261.97998 34.21627 49.6733
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052110.D) i
mAU <
250
200 :
OMe
150 ]
] 5r
100
50
g
0 {_-——A_—M_'__ﬁ-ﬁ_n__/\—-‘-—_‘_ . 8 . S
0 ‘Ib ZID ‘ I I I 3I0 I ‘ I I 4I|:II min|
Peak RetTime Type Width Lrea Height Area
# [min] [min] [mAU*s] [mAU] %
———=| === |==== === | === | =======——- | —=====-- |
1 24.790 BP 0.4816 134.86891 3.35092 0.7053
2 37.620 BB 1.0035 1.85871e4 290.91376 99.2947
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DADT A, Sig=254 4 Rel=360,100 (ZGD\16052105.D)

—
50 min|

10

Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

=== | ==== === | === | ======———- | ======- |
0.9237 4364.42773 69.97485 49,9776

1 37.037 BB
1.0104 4368.34668 59.64691 50.0224

2 43.676 BB

AT A, Sig=254.4 Fal=360, 100 (20N B052108.0)
w o
175 ﬁ
" |
125 |
100
75 |
!
507 |
] |
25 2 ||
|'|| 5 |'I \
03—t -;Jk_.-x_v"ﬂ/‘\_f*-_ﬁ' - Y lL' e,
o w2 _ a0 a0 50 iy
Peak RetTime Type Width Area Height Area
[min] [mAU*s] [mAU] %

& [min]
i el e [-———————- | —————————- |—————-- I

0.6812 227.29326 3.986l16 1.4700

1 37.033 BF
1.1270 1.52347e4 195.09560 98.5300

2 44,082 BB

S70



DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16052418.D) -
mAU
50
Ph
40 /
HN
o X
] N
E Bn
20 5t
10 ]
@ﬂuﬁhwﬁ_wﬂwﬂfJ/\v»/ﬁﬁ\“h
T
0 10 20 30 40 50 60 HD min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

e R e | -————————- |-——-———- |
1 47.441 MM 3.8848 1.2636le4  54.21203 50.3293

2 59.526 MM 6.0135 1.24707e4 34.56304 49.6707

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052417.D) l

mAU
mé
50-
30-
mé
10—3 ™
5 5
0 .
R T A A T T " " min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

1 47.112 MM 2.7893 161.81415 9.66864e-1 0.6868
2 58.837 MM 5.7714 2.33975e4 67.56709 99.3132
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DADT A, Sig=254.4 Rel=360,100 (ZGD\16061207.D0)

200

824

175 §
150—:
125—-
100
75
50
25
_u 5 4 " 45 0 95 s min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
- | === === |—======——- | === | =======- |
1 15.824 BB 0.5301 7690.78516 224.25137 49.7925
2 26.535 BB 0.7095 7754.76709 167.70964 50.2071
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16061206.D)
mAU
80
] HN
' N
1 Bn
401 5u

20+

0

5 10 15 20 25 min|
Peak RetTime Type Width Area Height Area
¥  [min] [min] [MAU*s ] [mAU] %
——==| = | =========== | === | ======——=- | =====——-
1 19.652 MM 0.5468 43.77467 1.33415 0.9627
2 26.160 BB 0.6880 4503.36230 99.88251 99.0373
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16052604.D) ]

mAU -
160-
140—f
120-
100-
mé
60]
20 ]
=
T T Y min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——==| === el | =======——- | === | ======—-
1 42.437 MM 1.1148 1.20422e4 180.04362 50.0924
2 45.756 MM 1.1069 1.19978e4 180.65005 49.9076
DAD1 A, Sig=254 .4 Ref=360,100 (ZGD\16052605.D) )
mAU 1 3
5oué
400%
soué
5v
200
100—2 [‘i _&L'.‘;‘?
i a&
U- M I—L_./L._ 97:
R T T Y min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——==| === | === === | === | === |======--
1 44.698 VV 1.4906 7.01787e4 597.35236 99.3948

2 46.084 MM 0.8419 427.32391 8.45924 0.6052

S73



DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16060802.D) l

NO,

0 10 20 30 40 50 min

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
———= |- |====|======= | === | === | =======- |
1 34.952 MM 1.0274 5969.23438 96.83535 50.1316
2 41.997 MM 1.3361 5937.89111 74.07263 49.8684

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16060804.D)

z
9

NO,

50 4

0 10 20 30 40 50 min|

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- | === |=======——- | === | === |
1 35.553 BV 0.8133 1102.25159 16.62933 4.1497
2 43.469 BB 1.3791 2.54602e4 251.06267 95.8503
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DADT A, Sig=254 4 Ref=360,100 (ZGD\16060604 D) _
mAU ]
] Ph
30 y
] HN
o4O
: N
20 Bn
] 5x
15
10
5
0
] T T T T T T T T T T T T T T T T
0 20 40 60 min|
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e R et | -————m———- | -————————- | --————--
1 56.126 MM 1.4736 3267.13696  36.95299 50.3567

2 72.194 MM 1.8787 3220.85229 28.57343 49.6433

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16060605.D)
mAU Q
i <
o
200
150
100
50 o
: g &
] I \ By
U __ . T
o " 0 " a0 " " e " i
Peak RetTime Type Width Area Height Area
#  [min] [min] [MAU* S ] [mAU] %
———=| == |====]====== |========—- | === |======== |
1 55.939% MM 1.7980 677.14441 6.27676 1.4203

2 75.823 MM 3.0823 4.70002e4 254.14299% 98.5797
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DAD1T A, Sig=254,4 Ref=360,100 (ZGD\16052413.D0)

52.453

o] 10 20 30 40 50 60 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
———=|m—————- |====] === | === | === | =======- |
1 30.324 BB 0.8407 8960.79883 166.29689 49.7054
2 52.453 BB 1.3851 9067.02539 95.37458 50.2946
DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16052407.D) -
mAU ] e
300 —
250 ]
200 —
150 —
100
50 7 . @%ﬂ‘“%
1 © o
o 40 " " " m 40 50 60 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
=== |====|====—-- | === | ===——————= | =====——-
1 31.119 BB 0.8976 1.94144e4 335.25970 99.2656
2 53.814 MM 1.2999 143.64293 1.84173 0.7344
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DAD1 A, Sig=254 4 Rel=360,100 (ZGD\16072802.0)
mAU a8 g
703
mé
oY
N
] Bn
] 6a
30
20
104
% I NP
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 S 10 15 20 25 30 min|
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

o oot |- | -—————- | —————————- | -————————- | -——-———- |
1 25.603 BV  0.6903 3587.66479  79.53097 49.9494

2 27.314 VB 0.7414 3594.93481 73.13801 50.0506

DADT A, Sig=254,4 Ref=360,100 (ZGD\16072803.0)
mAU
120
100
80 —
60 —
40 —
20
g_____ﬂuuhhwu_ﬂ
0 I I I ‘ é I I I ‘ ‘||0 ‘||5 2|D 2|5 3‘0 min|
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

1 26.246 MM 0.7808 6223.97412 132.85262 098.4865
2 28.128 MM 0.7308 95.64865 2.18122 1.5135
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DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16080105.D) "

mAU | 8
60 1 :
50 g
40 1
30
20 1
10
U—JM
[ R A T T AT A min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
——==|=—————- | ====|====—-- | === | === | —======- |
1 26.150 BB 0.7078 2870.55713 62.04610 50.6728
2 32.908 BB 0.8807 2794.32690 46.78971 49.3272
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16080104.D) §
mAU @
80—-
60
40 ©\N\
Bn
1 6b
20_, 6\%
] 5 é‘\@
0 P,
ué1b 15 20 25 N min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
=== | === === | === | === | ======—- |
1 26.059 BB 0.7113 4460.30615 96.85553 97.7926
2 32.847 MM 0.8796 100.67838 1.90776 2.2074
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DAD1 A, Sig=254.4 Ref=360,100 (ZGD\16073102.D) ]

140

15.258

120
100
80

60

40
20

0

— T T T T T T T T T T T T T T T T T T T T T T T
0 25 5 7.5 10 12.5 15 17.5 20 min|

Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %
——==| === |=——=====——- | —==—==———- | === | ======—- |
1 13.386 BB 0.3765 3686.38501 152.22832 50.0361
2 15.258 BB 0.4315 3681.05884 132.74548 49.9639

DADT A, Sig=254 4 Ref=360,100 (ZGD\16080110.D)

250—5
200 E
150 —E
100 —

50

T T A N P R P min|
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAU*s] [mAU] %
- |- | === === | === | === | ======-= |
1 13.490 MM 0.4043 210.23512 8.66722 2.5475

2 15.380 BB 0.4287 B042.28223 290.75464 97.4525
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DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16072812.D) )

mAU

40 ~

3
30
20+
104
u -

0 ‘IIO EIG 3|0 4IG SID min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R R | =mmm - | -——-—--- |
1 31.384 MM 0.9803 2878.53711  48.94133 50.3338

2 42.692 BB 1.0435 2840.35522 32.12421 49.6662

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16072816.D) -

mAU 7
140
m@
m@
EG—E
BG—E
40
] &
20 o ‘4\'-:'-\
] Ll " 5
0 PN
T T T min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e G | === | === e | == ==mm e | ===mmmmmmm | =====mms |
1 32.382 MM 0.8941 175.15419  3.26497  1.2258

2 43.764 MM 1.5543 1.41136e4 151.34146 98.7742
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DADT A, 5ig=254 4 Ref=360,100 (ZGD\16080201.0)

mAU -
40
35
30
] w
25
] N
20 E Bn
6e

0 10 20 30 40 50 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
——==| === | === === |=======——- | === | =======- |
1 40.333 MM 1.2685 3425.61841 45.00711 49.4616
2 43.501 MM 1.2949 3500.19141 45.05029 50.5384

DADT A, Sig=254,4 Ref=360,100 (ZGD\16080202.0)

T T T T T T T T T T T T T T T T T T T T T T T ™
0 10 20 30 40 50 min

Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s ] [mAU] %
- | ====]=====—- | === | =====————- | ======—-
1 41.291 MM 1.3002 5632.34521  72.19974 97.4159
2 44.750 MM 1.2489 149.40550 1.99389  2.5841
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DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16072804.D)

mAU 3
80 —:
70
60 —f §
nE
30
20 —;
104
¥ _
0 1IU 2b 3|D 4Id min|
Peak RetTime Type Width Area Height Area
¥  [min] [min] [MAU*s ] [mAU]
———=| m————— | ====]======- === | === | === |
1 22.364 BB 0.6142 3603.20117 90.16087 49.8542
2 35.788 BB 0.9793 3624.28149 53.97836 50.1458
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16072811.D) -
mAU 2
100 ]
80 ]
60 —
w0
20—: E A‘,bfé\h\
0 Ly
0 I I I I ‘IIU ‘ 2b 3|D il.‘i:lI min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU]
——==|=—————- | === === |=======—=- | =======——= | ======== |
1 22.312 MM 0.5997 73.67406 2.04741 0.8987
2 35.450 BB 1.0580 8124.40918 107.34961 99.1013
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DAD1 A, Sig=254 4 Ref=360,100 (ZGD\16072805.D) )
mAU &
- '\‘ﬁ,‘ o
P T S T T S min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e e e —— | ==—mm o | -——m—-- |
1 19.207 MM 0.5928 1568.62817  44.10250 49.9080

2 24.532 BB 0.6758 1574.41345 34.80036 50.0920

DADT A, Sig=254 4 Ref=360,100 (ZGD\16072813.D)
120
100

80

60

40
] >
20 g _oy"{’\
_ S
0+ Has
T R N R T min|
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %
——==| == | ====]=====—- | ==——=————- | === | ======-- |
1 18.763 MM 0.5194 94.87246 3.04411 1.6751

2 24.011 BB 0.6870 5568.74316 126.63853 98.3249
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DAD1 A, Sig=254,4 Rel=360,100 (ZGD\16080204.D)

mAU b
60
5]
4
: N
30 Bn
] 6h
20
T T A T Y min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——==| === |====]====== | === | =====————- | =======-
1 54.659 MM 1.3162 5095.01611 64.51736 49.1175
2 57.783 MM 1.4631 5278.10059 60.12587 50.8825
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16080205.D) §
mAU 4
2004
1?5—5
150-]
125—3
100
?5—;
50
0 2
R T A Y N T T min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e R |-
1 53.788 BV 0.7577

2 56.690 VB 1.1843 1

————————— R e Rttt
329.70859  5.15825 1.6712

.93985%e4 225.79892 98.3288
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DAD1 A, Sig=254.,4 Ref=360,100 (ZGD\16072806.D)

mAU ] r~
80
70
] 2
60 2
50
40
30
20
10
of S A N
U‘IIIF‘)IIIIWIUI‘II1|5‘III2‘OIII‘2|5II‘I?JU‘I3|5 minj
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

e B | === -—-———- | -————————- | -————————- | -——————- |
1 20.567 BB 0.5681 3108.70630 85.50920 50.4378

2 30.068 BB 0.7845 3054.73926 55.81464 49.5622

DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16072814.D) -

b
R R A T T A " min
Peak RetTime Type Width Area Height Area
4 [min] [min] [mAU*s] [mAU] %

———— | === | -=== | -—————- | -————————- | -————————- | -————-—- |
1 20.763 BB 0.5739 7736.89648 209.97536 98.0869

2 30.540 BB 0.5948 150.901859 3.03109 1.9131
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DADT A, 5ig=254 4 Ref=360,100 (ZGDVI6073101.0)

T T T T T T T T T T T T T T T T T T T T T —
0 10 20 30 40 50 min|

Peak RetTime Type Width Area Height Area
¥  [min] [min] [MAU*s ] [mAU] %
=== | === | =======——- | ======——== | ======—- |
1 38.707 BB 1.2399 8347.71387 90.01738 49.939%¢
2 44.138 BB 1.1644 8367.89844 92.59071 50.0604

[ — o
DAD1 A, Sig=254,4 Ref=360,100 (ZGD\16072815.D)

140
120—:
mu—:
80
60
40

20 A

0 10 20 30 40 50 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
———=| === |==== === | === | === | ======-- |
1 39.027 MM 1.5411 1.37089%e4 148.25916 97.8418

2 43.994 MM 1.3447 302.38461 3.74787 2.1582
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6. Crystal data of 5f

Empirical formula  C37 H27 Br N2 O2
Formula weight 611.52
Temperature (K) 297(2)

Crystal system Monoclinic
Space group P2(1)
a(h) 17.9007(6)
b (A) 13.4705(4)
c (A 18.9244(7)
a(®)  90.00

B(9 98.1603(16)

¥(°)  90.00

Volume (A% 4517.1(3)
z 6

Dcalcd (g cm®) = 1.349

p(mm™) =1.401

F (000) = 1884

Theta range for data collection 2.11 to 25.00

Index ranges -21<=h<=21, -16<=k<=16, -20<=I1<=22
Reflections collected 101610

Independent reflections 15834 [R(int) = 0.0434]
Data/restraints/parameters  15834/1/1135

GOF (on F%) 0.988

Final R indexes [[>=20 (I)] R1=0.0391, wR2 =0.0839
Final R indexes [all data] R1 =0.0736, wR2 =0.0923
Largest diff. peak and hole (e A®) 0.273/-0.391

Flack parameter 0.009(4)
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0

= 50
= 297
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