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I. General Remarks

'H NMR and *C NMR spectra were recorded on a Bruker AVANCE III HD 400 MHz
spectrometer. Chemical shifts (8) are given in relative to tetramethylsilane (6 0.00 ppm)
in CDCls. Coupling constants, J, were reported in hertz unit (Hz). High resolution mass
spectra (HRMS) were obtained on a High Resolution Orbitrap Mass Spectrometer.
Chemical names were generated using Cambridge Soft ChemDraw 16.0. Optical
rotations were measured on a Jasco, P-2000 Automatic Digital Polarimeter.
Enantiomeric ratios were determined by chiral HPLC using a chiralpak AD-H (Amylose
tris (3,5-dimethylphenylcarbamate) coated on 5 pm silica-gel), chiralpak AS-H (Amylose
tris-[(S)-a-methylbenzylcarbamate] coated on 5 um silica-gel), chiralpak AS (Amylose
tris-[(S)-a-methylbenzylcarbamate] coated on 10 um silica-gel) with hexane and i-PrOH

as solvents. Commercially obtained reagents were used without further purification.

I1. Synthesis of Substrates

R-NH, z B R‘u < — COOH RJ}{
-z . =
S-1a-c DCM, r.t. S2a-c DCC, DCM, r.t. =
1a: R =Bn
1b: R = PMB
1c: R = n-Bu

3-Bromoprop-1-yne (2.33 mL, 24.0 mmol, 1.0 equiv) was slowly added to a solution
of benzylamine (S-1a, 13.15 g, 96.0 mmol, 4 equiv) in dichloromethane (100 mL) at
room temperature. The mixture was stirred for 12 h before the reaction was completed.
the mixture was filtrated, and the filtrate was evaporated in vacuo. The residue was
purified by flash chromatography (ethyl acetate/petroleum ether = 1/10) to afford S-2a
(2.55g, 61% yield) as a yellow transparent liquid. Next, the mixture of S-2a (14.6 mmol,
2.55 g, 1.0 equiv), propiolic acid (16.1 mmol, 1.12 g, 1.1 equiv) and DCC (16.1 mmol,
3.32 g, 1.1 equiv) in DCM (100 mL) were stirred at room temperature for 6 hours. After
the reaction was completed, the mixture was filtrated, and solvent was removed in
vacuum. The residue was purified by flash chromatography (ethyl acetate/petroleum
ether = 1/5) to afford compound 1a as a yellow transparent liquid (2.1g, 73% yield). 'H
NMR (400 MHz, CDCls, two rotamers ) 0 7.28-7.38 (m, 5H), 4.93 & 4.74 (2s, 2H),
427 & 4.12 (2d,J=2.4 Hz, 2H), 3.25 & 3.24 (2s, 1H), 2.37 & 2.27 (2t, J=2.4Hz, 1H);
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3C NMR (100MHz, CDCl3, two rotamers) § 153.1, 153.0, 135.4, 135.2 129.0, 128.8
128.6,128.3,128.0, 127.9, 80.2, 80.0, 77.4,75.4,75.1,73.6, 72.8, 51.4, 46.6, 37.5, 32 4;
HRMS (ESI) caled. for Ci3sHi2NO" (M + H)* 198.0919, found 198.0912.

N-(4-methoxybenzyl)-N-(prop-2-yn-1-yl)propiolamide (1b)

Substrates 1b was synthesized via similar procedure of 1a. The product was purified by
column chromatography (ethyl acetate/petroleum ether = 1:10). 2.6 g, 78%, yellow
transparent liquid. "H NMR (400 MHz, CDCls, two rotamers) J 7.18-7.23 (m, 2H), 6.87
& 6.84 (2d, J = 8.4 Hz, 2H), 4.84 & 4.64 (2s, 2H), 4.22 & 4.07 (2d, J = 2.4 Hz, 2H),
3.78 & 3.76 (2s, 3H), 3.23 & 3.21 (2s, 1H), 2.34 & 2.24 (2t,J = 2.4 Hz, 1H); 3C NMR
(100 MHz, CDCIl3, two rotamers) o0 159.6, 159.4, 152.9, 152.8, 130.1, 129.3, 1274,
127.0,114.3,114.2,79.9,79.9,77.5,75.5,75.2,73.4,72.7,55.3, 55.3, 50.8, 46.0, 37.3,
32.1; HRMS (ESI) calcd. for C14H1sNO2 " (M + H)" 228.1025, found 228.1019.

N-butyl-N-(prop-2-yn-1-yl)propiolamide (1¢)

Substrates 1¢ was synthesized via similar procedure of 1a. The product was purified by
column chromatography (ethyl acetate/petroleum ether = 1:10). 1.27g, 53%, yellow
transparent liquid. 'H NMR (400 MHz, CDCls, two rotamers) 6 4.37 & 4.22 (2d, J
=2.4Hz, 2H), 3.70 & 3.50 (2t,J =7.6 Hz, 2H), 3.18 & 3.14 (2s, 1H), 2.32 & 2.24 (2t, J
=2.4Hz, 1H), 1.56-1.71 (m, 2H), 1.25-1.39 (m, 2H), 0.91-0.98 (m, 3H); '*C NMR (100
MHz, CDCls, two rotamers) 0 153.1,152.9,79.3,79.1,77.8,77.8,75.5,75.4,72.9,72.3,
48.2, 44.3, 38.6, 33.4, 30.3, 29.0, 20.0, 19.7, 13.8, 13.7; HRMS (ESI) calcd. for
Ci1oHisNO " (M + H)" 164.1075, found 164.1070.

II1. The Two-Step Sequential Reaction

Supplementary Table 1: Screening of the reaction conditions. ¢

Y= I R
Bn— 1a % O Ph Ph :
N [Cu]/L BN N : : ;
" - N—Ph N N—Ph o o
Ph Cs,CO3, PhCF3, T;°C  DMSO, T,°C + Bn” 3 <J\1 1

& 2a 3aa 3aa' Brf

L1:R=Bu "
L5: R = 4-tBu-CgH,
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er.’

Entry L* [Cu] Cs,CO; (eq.) T,/ T, (°C) yield (%)° (322) 3aa/ 3aa’?
1 L1 Cu(CH;CN),BF, 3.0 -10/60 °C 41 83:17 4.5:1
2 L1 CuCl 3.0 -10/60°C 43 76:24 5:1
3 L1 CuOTf 3.0 -10/60°C 35 85.5:15.5 6:1
4 L1 Cu(MeCN),PF, 3.0 -10/60 °C 49 90.5:9.5 7:1
5 L5 Cu(CH;CN)4PFs 3.0 -10/ 60 °C 53 94:6 7:1
6 L5 Cu(CH;CN),PF 3.0 20/ 60 °C 35 94:6 7:1
7¢ L5 Cu(CH;CN),PF 3.0 -10/60°C 53 94:6 6:1
8 L5 Cu(CH;CN),PFg 3.0 -10/60 °C 50 87.5:12.5 7:1
9 L5 Cu(CH;CN),PFg 2.5 -10/60°C 46 94:6 7:1
10 L5 Cu(CH;CN),PF 35 -10/60°C 50 94:9 7:1

[211a (0.2 mmol), 2a (0.24 mmol), copper catalyst (10 mol%), ligand (12 mol%), Cs,COj; (0.6 mmol), PhCF; (2 mL), -10 °C for 6 h, then
in DMSO (2 mL), 60 °C for 6 h. P Isolated yields. [) Determined by HPLC analysis. [ Determined by 'H NMR analysis of the crude

reaction mixture.[*] L5 (20 mol%), Cu(MeCN)4PF4 (20 mol%). 1 L5 (6 mol%), Cu(MeCN)4PFs (5 mol%) .

General procedure:

A mixture of propiolamide 1a (0.20 mmol, 1.0 equiv.), nitrone 2a (0.24 mmol, 1.2
equiv.), Cs2COs3 (0.6 mmol, 195.2 mg, 3.0 equiv.), Cu(CH3CN)4PFs (0.02 mmol, 7.5
mg, 10 mol%) with chiral ligand L5 (0.024 mmol, 18.7 mg,12 mol%) in 2 mL dry
PhCF; was stirred at -10 °C for 6 hours under the atmosphere of argon. Then DMSO (2
mL) was added, and the mixture was stirred at 60 °C for another 6 hours. After the
reaction was completed (monitored by TLC), H>O (5.0 mL) and ethyl acetate (5.0 mL)
were added into the mixture. The organic phase was separated, and the aqueous phase
was extracted with ethyl acetate (5.0 mLx 3). The combined organic phase was washed
with H,O and brine, dried over Na;SOs. The solvent was removed under reduced
pressure. The residue was purified by flash chromatography (ethyl acetate/petroleum
ether = 1/5~1/3) to afford the desired products 3aa.

Other products were prepared according to the similar procedures.

(35,4S)-6-benzyl-8-methylene-2,3-diphenyl-2,6-diazaspiro[3.4]octane-1,5-dione (3aa)

O

Bn_ H
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The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:5), 41.8 mg, 53%, white solid. 'H NMR (400 MHz, CDCl3) § 7.38-7.41 (m,
7H), 7.31-7.35 (m, 2H), 7.25-7.28 (m, 3H), 7.14 (t, /= 7.2 Hz, 1H), 6.86-6.88 (m, 2H),
5.50 (s, 1H), 5.42 (s, 1H), 5.17 (s, 1H), 4.68 (d, J= 14.4 Hz, 1H), 3.99 (d, /= 14.4 Hz,
1H), 3.92 (d, J= 14.4 Hz, 1H), 3.88 (d, J= 14.4 Hz, 1H); *C NMR (100 MHz, CDCl;)
0 166.5, 162.4, 138.2, 137.1, 135.5, 132.4, 129.2, 128.9, 128.7, 128.3, 128.0, 127.7,
127.6,124.5,117.7, 112.1, 70.2, 69.4, 50.2, 46.5; HRMS (ESI) caled. for C26H22N202"
(M + H)" 395.1760, found 395.1758; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow
rate = 1.0 mL/min, I = 254 nm) Zmajor = 10.5 min, Zminor = 8.8 min; [a]p -122.6 (c 1.0,

CHCI3, 94:6 er).

(35,4R)-6-benzyl-8-methylene-2,3-diphenyl-2,6-diazaspiro[3.4]octane-1,5-dione

Ph
N—Ph
N
Bn”

The product was purified by silica gel column chromatography (ethyl acetate/petroleum

(3aa’)

ether = 1:5). white solid, '"H NMR (400 MHz, CDCl3) J 7.36-7.41 (m, 4H), 7.34 - 7.26
(m, 8H), 7.15 - 7.10 (m, 3H), 5.62 (s, 1H), 4.99 (s, 1H), 4.81 (s, 1H), 4.65 (d, J= 14.8
Hz, 1H), 4.55 (d, J=14.8 Hz, 1H), 3.77 (d, J=13.6 Hz, 1H), 3.59 (d, /= 13.6 Hz, 1H);
13C NMR (100 MHz, CDCl3) 6 169.5, 162.1, 137.1, 135.4, 133.5, 133.0, 129.1, 129.0,
128.8, 128.5, 128.2, 128.0, 126.9, 124.5, 117.7, 115.5, 70.1, 64.4, 50.6, 47.0; HRMS
(ESI) caled. for CaH2N202" (M + H)* 395.1760, found 395.1758; HPLC (AS-H, n-
hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, [ =254 nm) Tmajor = 8.5 min, zminor =9.9
min; [a]5 -95.7(c 1.0, CHCls, 94:6 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-2,3-diphenyl-2,6 diazaspiro[3.4]octane-
1,5-dione (3ba)

. §7
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The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 41.6 mg, 49%, white solid. '"H NMR (400 MHz, CDCl3) § 7.31-7.37 (m,
7H), 7.28-7.30 (m, 2H), 7.11 (t, J= 7.2 Hz, 1H), 6.76-6.90 (m, 4H), 5.46 (s, 1H), 5.38
(s, 1H), 5.12 (s, 1H), 4.57 (d, /= 14.6 Hz, 1H), 3.92 (d, J = 14.6 Hz, 1H), 3.85 (s, 2H),
3.79 (s, 3H); *C NMR (100 MHz, CDCl3) § 166.3, 162.4, 159.1, 138.3, 137.1, 132.5,
129.4, 129.1, 128.8, 128.3, 127.6, 127.6, 124.4, 117.7, 114.0, 112.0, 70.2, 69.3, 55.3,
50.0, 45.8; HRMS (ESI) calcd. for C27H24N>03" (M + H)* 425.1865, found 425.1859;
HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor =
15.2 min, Zminor = 10.6 min; [a]5 -135.4 (¢ 1.0, CHCls,. 95.5,4.5 er).

(35,45)-6-butyl-8-methylene-2,3-diphenyl-2,6-diazaspiro[3.4]octane-1,5-dione
(3ca)

a7

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:5). 30.3 mg, 42%, white solid. 'H NMR (400 MHz, CDCl3) ¢ 7.37 - 7.29 (m,
9H), 7.10 (t, /= 7.2 Hz, 1H), 5.48 (s, 1H), 5.44 (s, 1H), 5.12 (s, 1H), 4.06 (d, /= 14.0
Hz, 1H), 3.95 (d, /= 14.0 Hz, 1H), 3.27-3.34 (m, 1H), 2.93-3.03 (m, 1H), 1.24-1.29 (m,
2H), 1.00-1.06 (m, 2H), 0.77 (t, J= 7.2 Hz, 3H); '*C NMR (100 MHz, CDCI3) 6 166.2,
162.6, 138.6, 137.1, 132.5, 129.1, 128.7, 128.2, 127.4, 124.4, 117.6, 111.7, 70.2, 69.1,
50.6, 42.1, 28.9, 19.5, 13.6; HRMS (ESI) calcd. for C23H2sN20>" (M + H)" 361.1916,
found 361.1911; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I =
254 nm) Tmajor = 6.7 MiN, Tminor = 5.8 min; [a]5 -97.8 (¢ 1.0, CHCls,. 88:12 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-3-(p-tolyl)-2,6diazaspiro[3.4]
octane-1,5-dione (3bb)
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50

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:5). 44.7 mg, 51%, white solid. "H NMR (400 MHz, CDCl3) § 7.39 (d, J=7.8
Hz, 2H), 7.28-7.34 (m, 3H), 7.27 (s, 1H), 7.20 (d, J = 8.0 Hz, 2H), 7.13 (t, /= 7.6 Hz,
1H), 6.76-6.82 (m, 4H), 5.47 (s, 1H), 5.39 (s, 1H), 5.11 (s, 1H), 4.58 (d, J = 14.6 Hz,
1H), 3.98 (d, /= 14.6 Hz, 1H), 3.88 (d, J = 14.0 Hz, 1H), 3.86 (d, J = 14.0 Hz, 1H),
3.82 (s, 3H), 2.40 (s, 3H); *C NMR (100 MHz, CDCl3) § 166.4, 162.5, 159.1, 138.6,
138.4,137.1,129.4,129.4,129.1, 129.0, 127.6, 127.5, 124.4,117.7, 114.0, 111.8, 70.3,
69.3, 55.3, 50.0, 45.8, 21.4; HRMS (ESI) calcd. for C2sH27N>03" (M + H)* 439.2022,
found 439.2018; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, [ =
254 nm) Tmajor = 11.7 min, Tminor = 8.1 min; [a]5 -160.5 (¢ 1.0, CHCls, 93:7 er).
(35,45)-3-(4-isopropylphenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-
diazaspiro[3.4]octane-1,5-dione (3bc)

iPr

0

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:5). 45.7 mg, 49%, white solid. "H NMR (400 MHz, CDCl3) § 7.40 (d, J=7.8
Hz, 2H), 7.25-7.36 (m, 6H), 7.13 (t, /= 7.2 Hz, 1H), 6.76 (s, 4H), 5.47 (s, 1H), 5.39 (s,
1H), 5.11 (s, 1H), 4.66 (d, J = 14.6 Hz, 1H),3.88 (d, /= 14.6 Hz, 1H),3.85 (s, 1H), 3.81
(s,3H),2.98 -2.93 (m, 1H), 1.30 (dd, J= 6.4, 2.4 Hz, 6H); '*C NMR (100 MHz, CDCl5)
0 166.4, 162.5, 159.1, 149.4, 138.4, 137.1, 129.7, 129.3, 129.1, 127.7, 127.6, 126.4,
124.4,117.7,113.9, 111.9, 70.3, 69.6, 55.3, 50.0, 45.8, 33.9, 24.1, 23.8; HRMS (ESI)
calcd. for C30H31N203" (M + H)"467.2335, found 467.2330; HPLC (AS-H, n-hexane/i-
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PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 8.8 min, Tminor = 6.4 min;
[a]5 -155.3 (¢ 1.0, CHCls,. 91:9 er).

(35,4S5)-3-(4-(tert-butyl) phenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-
diazaspiro[3.4]octane-1,5-dione (3bd)

tBu

30

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:5). 65.3 mg, 68%, white solid. 'H NMR (400 MHz, CDCl3) § 7.28-7.40 (m,
8H), 7.11 (t,J=7.2 Hz, 1H), 6.71-6.76 (m, 4H), 5.44 (s, 1H), 5.37 (s, 1H), 5.08 (s, 1H),
4.66 (d, J=14.4 Hz, 1H), 3.85 (d, /= 14.4 Hz, 1H), 3.82 (s, 2H), 3.78 (s, 3H), 1.34 (s,
9H); 3*C NMR (100 MHz, CDCl3) J 166.4, 162.6, 159.1, 151.7, 138.4, 137.1, 129.3,
129.3, 129.1, 127.7, 127.4, 125.2, 124.4, 117.7, 113.9, 111.9, 70.3, 69.6, 55.3, 50.0,
45.8, 34.7, 31.4; HRMS (ESI) calcd. for C31H33N203" (M + H)" 481.2491, found
481.2487; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254
NM) Tmajor = 8.2 MiN, Tminor = 6.0 min; [a];, -146.2 (¢ 1.0, CHCl3, 94.5:5.5 er).

(35,45)-6-(4-methoxybenzyl)-3-(4-methoxyphenyl)-8-methylene-2-phenyl-2,6-
diazaspiro[3.4]octane-1,5-dione(3be)

OMe

50

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 48.1 mg, 53%, white solid, 'H NMR (400 MHz, CDCls) § 7.30-7.37 (m,
6H), 7.10 (t,J=7.0 Hz, 1H), 6.89 (d, /J=7.2 Hz, 2H), 6.78 (d, /= 8.0 Hz, 2H), 6.74 (d,
J=28.0 Hz, 2H) 5.43, (s, 1H), 5.35 (s, 1H), 5.06 (s, 1H), 4.57 (d, /= 14.6 Hz, 1H), 3.94
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(d, J = 14.6Hz, 1H), 3.83, (s, 2H), 3.82, (s, 3H), 3.78, (s, 3H); *C NMR (100 MHz,
CDCl) 0 166.5, 162.5, 160.0, 159.1, 138.4, 137.1, 129.3, 129.1, 129.0, 127.6, 124 .4,
124.2,117.7,114.0,113.7,111.8, 70.4, 69.3, 55.3, 55.2, 50.0, 45.8; HRMS (ESI) calcd.
for CasH26N204" (M + H)" 455.1971, found 455.1962; HPLC (AS-H, n-hexane/i-PrOH
= 80:20, flow rate = 1.0 mL/min, I = 254 nm) zmajor = 20.3 min, Tminor = 11.3 min; [a]5

-132.5 (¢ 1.0, CHCls,. 91.5:8.5 er).

(35,4S5)-3-(4-fluorophenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-
diazaspiro[3.4]octane-1,5-dione (3bf)

F

50

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 54.8 mg, 62%, white solid. 'H NMR (400 MHz, CDCl3) § 7.30-7.35 (m,
6H), 7.02-7.13 (m, 2H), 6.75-6.82 (m, 4H), 5.46 (s, 1H), 5.39 (s, 1H), 5.09 (s, 1H), 4.56
(d, J = 14.6 Hz, 1H), 3.95 (d, J = 14.6 Hz, 1H), 3.86 (s, 2H), 3.79 (s, 3H); °C NMR
(100 MHz, CDCl3) 6 166.3, 163.0 (d, J = 246.0 Hz), 162.2, 159.2, 138.0, 136.9, 129.5,
129.4,129.2,128.2 (d, /= 3.0 Hz), 127.6, 124.6, 117.6, 115.4 (d, J=21.6 Hz), 114.0,
112.1, 70.2, 68.6, 55.3, 50.1, 45.9; HRMS (ESI) calcd. for C27H24FN>O3" (M + H)"
443.1771, found 443.1767; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0
mL/min, I =254 nm) Tmajor = 14.9 min, Tminor = 9.8 min; [a]; -142.1 (c 1.0, CHCl3, 88:12

er).
(35,45)-3-(4-chlorophenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione (3bg)

W
oo
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The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 48.5 mg, 53%, white solid. 'H NMR (400 MHz, CDCl3) § 7.24-7.38 (m,
9H), 6.75-6.78 (m, 4H), 5.46 (s, 1H), 5.39 (s, 1H), 5.09 (s, 1H), 4.57 (d, /= 14.6, 1H),
3.91 (d, J = 14.6 Hz, 1H), 3.84 (s, 2H), 3.79 (s, 3H); 3*C NMR (100 MHz, CDCl;3) 6
166.1,162.3,159.1, 138.1, 135.5, 132.0, 129.6, 129.4, 129.2, 129.0, 128.4, 127.5, 118.9,
117.6,114.0,112.2,70.5, 69.5, 55.3, 50.0, 45.9; HRMS (ESI) calcd. for C27H24CIN>O3"
(M + H)" 459.1475, found 459.1471; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow
rate = 1.0 mL/min, I = 254 nm) Tmajor = 13.4 min, Zminor = 9.3 min; [a]; -149.3 (¢ 1.0,

CHCIls, 89:11 er).

(35,45)-3-(4-bromophenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-
diazaspiro[3.4]octane-1,5-dione (3bh)

Br

0

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 48.2 mg, 48%, white solid. '"H NMR (400 MHz, CDCl3) ¢ 7.48 (d, J= 8.4
Hz, 2H), 7.28-7.34 (m, 4H), 7.23 (d, J = 8.4 Hz, 2H), 7.13 (t, J = 6.4 Hz, 1H), 6.78 (s,
4H), 5.46 (s, 1H), 5.39 (s, 1H), 5.05 (s, 1H), 4.59 (d, J=14.6 Hz, 1H), 3.92 (d, /= 14.6
Hz, 1H), 3.86 (s, 2H), 3.81 (s, 3H); 3*C NMR (100 MHz, CDCl3) 6 166.2, 162.1, 159.2,
137.9,136.8,131.5,129.4,129.3, 129.2,127.6, 124.7, 124.6, 123.0, 117.6, 114.1, 112.3,
70.2, 68.6, 55.3, 50.1, 45.9; HRMS (ESI) calcd. for C27H24BrN2Os" (M + H)* 503.0970,
found 503.0964; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I =
254 nm) Tmajor = 14.2 min, Tminor = 9.9 min; [a]5 -151.4 (¢ 1.0, CHCl3, 86:14 er).

Methyl-4-((15,4S5)-6-(4-methoxybenzyl)-8-methylene-3,5-dioxo-2-phenyl-2,6-

diazaspiro[3.4]octan-1-yl)benzoate (3bi)
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COZMG

50

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:2). 50.1mg, 52%, white solid. "H NMR (400 MHz, CDCls) 6 8.03 (d, J = 8.4
Hz, 2H), 7.41 (d, J= 8.4 Hz, 2H), 7.29-7.35 (m, 4H), 7.11-7.15 (m, 1H), 6.75-6.79 (m,
4H), 5.49 (d, J= 0.8 Hz, 1H), 5.41 (d, /= 0.8 Hz, 1H), 5.15 (s, IH), 4.54 (d, /= 14.4
Hz, 1H), 3.94 (d, J = 14.4 Hz, 1H), 3.92 (s, 3H), 3.87 (s, 2H), 3.80 (s, 3H); '*C NMR
(100 MHz, CDCIl3) ¢ 166.7, 166.0, 162.1, 159.2, 137.9, 137.7, 136.8, 130.5, 129.6,
129.4,129.2,127.5,127.4,124.7,117.6, 114.1, 112.4,70.2, 68.4, 55.3,52.2, 50.0, 45.9;
HRMS (ESI) calcd. for C2oH27N>0s" (M + H)* 483.1920, found 483.1915; HPLC (AS-
H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) tmajor = 21.9 min,
Tminor = 14.0 min; [a]p -143.1 (¢ 1.0, CHCl3, 87.5:12.5€r).

(35,4S5)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-3-(4-(trifluoromethyl)
phenyl)-2,6-diazaspiro[3.4]octane-1,5-dione (3bj)

CF3

0

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 52.2 mg, 53%, white solid. '"H NMR (400 MHz, CDCls) 6 7.61 (d, J= 8.0
Hz, 2H), 7.47 (d, J= 8.0 Hz, 2H), 7.30-7.34 (m, 4H), 7.12-7.16 (m, 1H), 6.73-6.78 (m,
4H), 5.49 (s, 1H), 5.43 (s, 1H), 5.15 (s, 1H), 4.58 (d, J=14.6 Hz, 1H), 3.91 (d, /= 14.6
Hz, 1H), 3.89 (s, 2H), 3.78 (s, 3H); 3*C NMR (100 MHz, CDCl3) 6 166.0, 162.1, 159.2,
137.7, 136.7, 136.6, 130.8 (q, J = 32.2 Hz), 129.4, 129.3, 128.0, 127.5, 1253 (q, J =
4.1 Hz), 124.8,117.5,114.0, 112.6, 70.2, 68.3, 55.2, 50.1, 46.0; HRMS (ESI) calcd. for
CasH24F3N203" (M + H)"493.1739, found 493.1733; HPLC (AS-H, n-hexane/i-PrOH
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= 80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 9.4 Min, Tminor = 6.7 min; [a]5 -

124.5(c 1.0, CHCls, 91.5:8.5 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-3-(o-tolyl)-2,6-diazaspiro[3.4]
octane-1,5-dione (3bk)

pmp_ O % Me
%N

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 44.8 mg, 51%, white solid. 'H NMR (400 MHz, CDCl3) § 7.14-7.41 (m,
9H), 6.85 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 8.0 Hz, 2H), 5.50 (s,1H), 5.41 (s,1H), 5.27
(s, 1H), 4.67 (d, J=14.4 Hz, 1H), 3.92 (d, /= 14.4 Hz, 1H), 3.87 (d, /= 13.6 Hz, 2H),
3.83 (s, 3H), 2.09 (s, 3H); *C NMR (100 MHz, CDCl3) § 166.0, 162.7, 159.2, 138.2,
137.2,134.6,130.7,130.1, 129.5, 129.1, 128.4, 127.7,125.7,124.5,117.7, 114.0, 112.0,
69.1, 66.6, 55.3, 50.0, 45.9, 19.3; HRMS (ESI) calcd. for C2sH27N>03" (M + H)"
439.2022, found 439.2012; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0
mL/min, I = 254 nm) Tmajor = 16.9 min, Zminor = 10.1 min; [a]p -143.2(c 1.0, CHCI;,
92.5:7.5 er).

(3S,4S)-3-(3-fluoro-4-methylphenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-
2,6diazaspiro[3.4]octane-1,5-dione (3bl)

Me

9o

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 47.4 mg, 52%, white solid. '"H NMR (400 MHz, CDCl3) § 7.28-7.36 (m,
4H), 7.09-7.19 (m, 3H), 6.98 (t, J = 8.8 Hz, 1H), 6.81 (d, J = 8.4 Hz, 2H), 6.77 (d, J =
8.4 Hz, 2H), 5.44 (s, 1H), 5.37 (s, 1H), 5.04 (s, 1H), 4.59 (d, /= 14.6 Hz, 1H), 3.94 (d,
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J=14.6 Hz, 1H), 3.86 (s, 2H), 3.79 (s, 3H), 2.26 (s, 3H); '*C NMR (100MHz, CDCls)
0166.3,162.3,161.5(d,J=245.0Hz), 159.2,138.3,137.0,130.5 (d,J=5.4 Hz), 129.3,
129.1, 127.9, 127.6, 126.8, (d, J =8.0 Hz), 124.8 (d, /= 18.0 Hz), 124.5, 117.6, 115.0
(d, J=22.0 Hz), 114.0, 111.9, 70.2, 68.8, 55.3, 50.1, 45.9, 14.7; HRMS (ESI) calcd.
for CogH26FN2O3" (M + H)* 457.1927, found 457.1917; HPLC (AS-H, n-hexane/i-
PrOH = 80:20, flow rate = 1.0 mL/min, [ = 254 nm) tmajor = 11.3 min, Tminor = 7.5 min;
[a]5 -132.5 (¢ 1.0, CHCls,. 90:10 er).

(35,45)-3-(3,5-dimethylphenyl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione (3bm)

Me Me

ol

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 48.8 mg, 54%, white solid. '"H NMR (400 MHz, CDCl3) 6 7.39 (d, J= 4.0
Hz, 2H), 7.28-7.32 (m, 2H), 7.11 (t, J = 7.2 Hz, 1H), 6.96-6.98 (m, 3H), 6.80 (d, J =
8.0 Hz, 2H), 6.75 (d, J = 8.0 Hz, 2H), 5.43 (s, 1H), 5.36 (s, 1H), 5.05 (s, 1H), 4.63 (d,
J=14.6 Hz, 1H), 3.92 (d, J=14.6 Hz, 1H), 3.85 (d, /= 7.6 Hz, 2H), 3.79 (s, 3H), 2.31
(s, 6H); *C NMR (100 MHz, CDCl3) § 166.4, 162.6, 159.1, 138.6, 137.8, 137.3, 132.4,
130.5, 129.3, 129.1, 127.7, 125.1, 124.3, 117.7, 114.1, 111.7, 70.2, 69.4, 55.3, 50.1,
45.8,21.5; HRMS (ESI) calcd. for C2o0H2oN>03 " (M + H)"453.2178, found 453.2171;
HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) tmajor =
8.8 min, Tminor = 6.5 min; [a]p -152.0 (¢ 1.0, CHCI3, 89:11 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-3-(naphthalen-2-yl)-2-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione (3bn)
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P D
LX)

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 55.9 mg, 59%, white solid. '"H NMR (400 MHz, CDCl3) § 7.82-7.88 (m,
4H), 7.51-7.60 (m, 3H), 7.28-7.40 (m, 4H), 7.11 (t,J=7.2 Hz, 1H), 6.53 (d, /= 8.2 Hz,
2H), 6.41 (d, J = 8.2 Hz, 2H), 5.52 (s, 1H), 5.42 (s, 1H), 5.28 (s, 1H), 4.58 (d, J = 14.6
Hz, 1H), 3.90 (d, /= 14.0 Hz, 1H), 3.84 (d, /= 14.0 Hz, 1H), 3.79 (d, /= 14.6 Hz, 1H),
3.69 (s, 3H); *C NMR (100 MHz, CDCl3) 6 166.4, 162.4, 159.0, 138.4, 137.2, 133.7,
133.0,130.5,129.2,129.1, 128.2, 128.0,128.0, 127.5, 126.9, 126.5, 126.3, 125.3, 124.5,
117.6, 113.9, 112.1, 70.6, 69.8, 55.2, 50.2, 45.8; HRMS (ESI) calcd. for C31H27N>03"
(M + H)" 475.2022, found 475.2015; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow
rate = 1.0 mL/min, I = 254 nm) tmajor = 10.9 min, Tminor = 14.6 min; [a]5 -152.3 (¢ 1.0,

CHCIl3, 91:9 er).

(3R,45)-3-(furan-2-yl)-6-(4-methoxybenzyl)-8-methylene-2-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione (3bo)

e S
\%N o

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 48.8 mg, 59%, white solid. 'H NMR (400 MHz, CDCls) § 7.44 (s, 1H),
7.29-7.38 (m, 4H), 7.13 (t, J = 7.2 Hz, 1H), 7.00 (d, J = 8.4 Hz, 2H), 6.82 (d, /= 8.4
Hz, 2H), 6.42-6.54 (m, 2H), 5.42 (s, 1H), 5.36 (s, 1H), 5.13 (s, 1H), 4.60 (d, J = 14.6
Hz, 1H), 4.16 (d, J=14.6 Hz, 1H), 3.90 (d, /= 14.4 Hz, 1H), 3.87 (d, /= 14.4 Hz, 1H),
3.79 (s, 3H); *C NMR (100 MHz, CDCl3) J 166.1, 161.9, 159.2, 146.6, 142.7, 137.7,
136.6, 129.4, 129.1, 127.6, 124.6, 117.5, 114.1, 112.0, 111.3, 111.0, 69.6, 62.1, 55.3,
49.9, 46.0; HRMS (ESI) calcd. for C25H23N204" (M + H)" 415.1658, found 415.1650;
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HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) tmajor =
23.6 min, Tminor = 14.5 min; [a]p -113.5 (¢ 1.0, CHCl3, 95:5 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2-(p-tolyl)-2,6-diazaspiro[3.4]

i

PMB_ :

The product was purified by silica gel column chromatography (ethyl acetate/petroleum

octane-1,5-dione (3bp)

ether = 1:3). 53.4 mg, 61%, white solid, 'H NMR (400 MHz, CDCl3) § 7.33-7.37 (m,
5H), 7.24 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 8.2 Hz, 2H), 6.77 (d, J = 8.8 Hz, 2H), 6.74
(d, J=8.8 Hz, 2H), 5.44 (s, 1H), 5.36 (s, 1H), 5.08 (s, 1H), 4.56 (d, J = 14.6 Hz, 1H),
3.91(d,J=14.6 Hz, 1H), 3.83 (s, 2H), 3.78 (s, 3H), 2.29 (s, 3H); '*C NMR (100 MHz,
CDCl3) 0 166.4, 162.1, 159.1, 138.3, 134.6, 134.1, 132.6, 129.6, 129.4, 128.8, 128.3,
127.6,127.6,117.6,114.0,111.9, 70.1, 69.3, 55.3, 50.0, 45.8, 21.0; HRMS (ESI) calcd.
for C2sH27N>03" (M + H)" 439.2022, found 439.2018; HPLC (AS-H, n-hexane/i-PrOH
= 80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 16.4 min, Tminor = 10.3 min; [a]5

-152.0(c 1.0, CHCI3, 95.5:4.5 er ).

(35,45)-6-(4-methoxybenzyl)-2-(4-methoxyphenyl)-8-methylene-3-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione(3bq)

PMB_ 0
%NOOMe

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 42.7 mg, 47%, white solid. '"H NMR (400 MHz, CDCl3) § 7.38-7.40 (m,
5H), 7.33 (d, J= 8.4 Hz, 2H), 6.85 (d, /= 8.4 Hz, 2H), 6.76-6.81 (m, 4H), 5.48 (s, 1H),
5.40 (s, 1H), 5.10 (s, 1H), 4.59 (d, /= 14.8 Hz, 1H), 3.94 (d, /= 14.8 Hz, 1H), 3.86 (s,
2H), 3.81 (s, 3H), 3.79 (s, 3H); '3C NMR (100 MHz, CDCl3) 6 166.4, 161.9, 159.1,
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156.4,138.3, 132.6, 130.6, 129.4, 128.8, 128.3, 127.6, 119.0, 114.4, 114.0, 111.9, 70.2,
69.4, 55.5, 55.3, 50.0, 45.8; HRMS (ESI) calcd. for C2sH27N204" (M + H)"455.1971,
found 455.1966; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, [ =
254 nm) Tmajor = 31.1 min, Zminor = 19.0 min; [a];; -123.8(c 1.0, CHCl3, 91:9 er).

(35,4S5)-2-(4-fluorophenyl)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione (3br)

. §7

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 59.2 mg, 67%, white solid. 'H NMR (400 MHz, CDCl3) § 7.35-7.39 (m,
7H), 6.99-7.02 (m, 2H), 6.73-6.78 (m, 4H), 5.46 (s, 1H), 5.39 (s, 1H), 5.09 (s, 1H), 4.57
(d, J = 14.6 Hz, 1H), 3.92 (d, J = 14.6 Hz, 1H), 3.84 (s, 2H), 3.79 (s, 3H); °C NMR
(100 MHz, CDCl3) 6 166.2, 162.2, 159.9 (d, J = 242.6 Hz), 159.1, 138.1, 133.3 (d, J =
2.6 Hz), 132.1, 129.4, 129.0, 128.4, 127.6 (d, J= 3.5 Hz), 119.1 (d, /= 7.9 Hz), 116.0
(d, J = 23.0 Hz), 114.0, 112.1, 70.4, 69.5, 55.3, 50.0, 45.9; HRMS (ESI) calcd. for
C27H24FN2Os" (M + H)"443.1771, found 443.1767; HPLC (AS-H, n-hexane/i-PrOH =
80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 17.2 min, Tminor = 11.4 min; [a]} -

152.2 (c 1.0, CHCls, 96:4 er).

(35,45)-2-(4-chlorophenyl)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione (3bs)

o 37
\%N@c.

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 41.2 mg, 45%, white solid. '"H NMR (400 MHz, CDCl3) § 7.22-7.40 (m,
9H), 6.76 (d, J = 8.8 Hz, 2H), 6.73 (d, J = 8.8 Hz, 2H), 5.46 (s, 1H), 5.39 (s, 1H), 5.09
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(s, 1H), 4.56 (d, J=14.6 Hz, 1H), 3.91 (d, J= 14.6 Hz, 1H), 3.84 (s, 2H), 3.78 (s, 3H);
3C NMR (100 MHz, CDCls) § 166.1, 162.3, 159.1, 138.1,135.4, 132.0, 129.6, 129.4,
129.2, 129.0, 128.4, 127.5, 127.5, 118.9, 114.0, 112.2, 70.5, 69.5, 55.3, 50.0, 45.9;
HRMS (ESI) calcd. for Co7H24CIN2O3" (M + H)"459.1475, found 459.1468; HPLC
(AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) tmajor = 19.1
min, Tminor = 11.8 min; [a]5 -133.214 (¢ 1.0, CHCl3, 91:9 er).

(35,45)-2-(4-bromophenyl)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2,6-
diazaspiro[3.4]octane-1,5-dione (3bt)

P D 3

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 46.2 mg, 46%, white solid. 'H NMR (400 MHz, CDCl3) § 7.34-7.43 (m,
7H), 7.27 (d, J = 8.0 Hz, 2H), 6.78 (d, J = 8.8 Hz, 2H), 6.74 (d, J = 8.2 Hz, 2H), 5.48
(s, 1H), 5.41 (s, 1H), 5.11 (s, 1H), 4.59 (d, J= 14.6 Hz, 1H), 3.93 (d, /= 14.6 Hz, 1H),
3.87 (s, 2H), 3.81 (s, 3H); *C NMR (100 MHz, CDCls) § 166.1, 162.4, 159.1, 138.1,
136.0,132.2,132.0, 129.4, 129.0, 128.4, 127.5, 127.5, 119.2, 117.3, 114.0, 112.2, 70.5,
69.5, 55.3, 50.0, 45.9; HRMS (ESI) caled. For C27H24BrN>O3" (M + H)"503.0970,
found 503.0966; HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, [ =
254 nm) Tmajor =19.2 Min, Tminor = 12.0 min; [a] -114.4 (¢ 1.0, CHCl3, 94:6 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2-(4-(trifluoromethyl)phenyl)
-2,6-diazaspiro[3.4]octane-1,5-dione (3bu)

pmMB_ D
e

The product was purified by silica gel column chromatography (ethyl acetate/petroleum

ether = 1:3). 49.2 mg, 50%, white solid, 'H NMR (400 MHz, CDCls) § 7.36-7.56 (m,
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9HO, 6.73-6.78 (m, 4H), 5.47 (s, 1H), 5.41 (s, 1H), 5.15 (s, 1H), 4.57 (d, J = 14.6 Hz,
1H), 3.92 (d, J = 14.6 Hz, 1H), 3.86 (s, 2H), 3.79 (s, 3H). 1*C NMR (100 MHz, CDCls)
0166.0, 162.8, 159.2, 139.7, 138.0, 131.8, 129.4, 129.1, 128.5, 127.5, 127.4, 126.5 (q,
J=3.0 Hz), 125.7, (q, J=270.0 Hz), 117.6, 114.1, 112.3, 70.6, 69.6, 55.3, 50.0, 45.9.
HRMS (ESI) calced. for CosHosF3N>O3" (M + H)" 493.1739, found 493.1731, HPLC
(AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, [ = 254 nm) zmajor = 12.1
min, Tminor =7.8 min; [a]; -110.4(c 1.0, CHCl3, 92:8 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2-(m-tolyl)-2,6-

diazaspiro[3.4]octane-1,5-dione (3bv)

. 7
5

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 43.7 mg, 54%, white solid, "H NMR (400 MHz, CDCls) 6 7.39 — 7.35 (m,
6H), 7.16 (t,J=8.0 Hz, 1H), 7.02 (d, /= 8.0 Hz, 1H), 6.93 (d, /= 7.6 Hz, 1H), 6.80 —
6.74 (m, 4H), 5.45 (s, 1H), 5.37 (s, 1H), 5.11 (s, 1H), 4.58 (d, J = 14.6 Hz, 1H), 3.92
(d,J=14.6 Hz, 1H), 3.85 (d, J= 1.5 Hz, 2H), 3.79 (s, 3H), 2.31 (s, 3H). 3C NMR (100
MHz, CDCl) ¢ 166.3, 162.4, 159.1, 139.3, 138.4, 137.0, 132.6, 129.4, 128.9, 128.8,
128.3,127.6,127.5,125.3,118.5,114.6, 114.0, 111.9, 70.1, 69.3, 55.3, 50. 0, 45.8, 21.5.
HRMS (ESI) calcd. for C2sH27N203" (M + H)" 439.2016, found 439.2014, HPLC (AS,
n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 9.7 min, Tminor

=7.5 min; [a]5 -143.2(c 1.0, CHCl3, 93.5:6.5 er).

(35,45)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2-(o-tolyl)-2,6-

diazaspiro[3.4]octane-1,5-dione (3bw)

. §7
R
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The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 20.2 mg, 23%, white solid, 'H NMR (400 MHz, CDCl3) § 7.30-7.28 (m,
6H), 7.20 — 7.18 (m, 1H), 7.15 (q, J = 4.0 Hz, 2H), 6.74 (s, 4H), 5.54 (s, 1H), 5.43 (s,
1H), 5.36 (s, 1H), 4.60 (d, J = 14.6 Hz, 1H), 3.92 (d, J = 14.6 Hz, 1H), 3.85 (s, 2H),
3.78 (s, 3H), 2.60 (s, 3H). *C NMR (100 MHz, CDCl3) 6 166.8, 162.8, 159.1, 138.1,
134.5,133.1,132.8,131.7,129.3, 128.6, 128.3, 127.7, 127.6, 126.8, 126.4, 121.8, 114.0,
112.3,70.3, 69.8, 55.3, 50.0, 45.8, 19.7. HRMS (ESI) calcd. for C2sH»7N203" (M + H)*
439.2016, found 439.2018, HPLC (AS, n-hexane/i-PrOH = 80:20, flow rate = 1.0
mL/min, I =254 nm) Tmajor = 23.7 min, Tminor =8.2 min; [a]5 -145.4(c 1.0, CHCl3, 90:10

er).

(35,4S5)-2-(6-fluoropyridin-3-yl)-6-(4-methoxybenzyl)-8-methylene-3-phenyl-2,6-

diazaspiro[3.4]octane-1,5-dione(3bx)

PMB, O@ N
%N@F

The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:3). 46.1 mg, 52%, white solid, "H NMR (400 MHz, CDCls) 6 8.09 — 8.05 (m,
2H), 7.42 — 7.39 (m, 5H), 6.96 — 6.93 (m, 1H), 6.76 (s, 4H), 5.50 (s, 1H), 5.44 (s, 1H),
5.15 (s, 1H), 4.59 (d, J=14.6 Hz, 1H), 3.95 (d, /= 14.6 Hz, 1H), 3.87 (s, 2H), 3.81 (s,
3H).'3C NMR (100 MHz, CDCl3) 6 165.9, 162.5,159.7 (d, J=236.0 Hz), 159.1, 137.8,
135.8,(d,J=15.0 Hz), 131.8 (d,/=4.0 Hz), 131.3, 130.7 (d, /= 7.0 Hz), 129.3, 129.3,
128.6, 127.6, 127.4, 114.1, 112.5, 110.0(d, J = 39.0 Hz), 71.2, 69.7, 55.3, 50.0, 45.9.

HRMS (ESI) calcd. for C26H23FN3O3" (M + H)*444.1718, found 444.1708, HPLC (AS,
n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, [ =254 nm) zmajor = 16.2 min, Tminor

=12.3 min; [a]5 -121.6 (¢ 1.0, CHCl3, 95:5 er).

(4R)-N-benzyl-2-0x0-1,4-diphenyl-N-(prop-2-yn-1-yl)azetidine-3-carboxamide (7)
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The product was purified by silica gel column chromatography (ethyl acetate/petroleum
ether = 1:10). 44 mg, 55%, white solid. '"H NMR (400 MHz, CDCls, two rotamers) ¢
7.17-7.50 (m, 14H), 7.07-7.12 (m, 1H), 5.84 & 5.79 (2d, J= 2.4 Hz, 1H), 5.23 & 5.08
(2d, J=14.8 Hz, 1H), 4.85 & 4.82 (2d, J = 13.2 Hz, 1H), 4.14-4.42 (m, 2H), 391 &
3.87 (2d, J = 14.8 Hz, 1H), 2.20-2.22 (m, 1H); 3*C NMR (100 MHz, CDCls, two
rotamers) 0 164.9, 164.8, 160.8, 160.4, 137.2, 136.7, 136.7, 136.0, 129.3, 129.3, 129.2,
129.1,128.9, 128.8, 128.2, 128.0, 127.8, 127.5, 126.4, 126.3, 124.4, 124.4,117.3, 117.3,
78.2,77.9,73.3,72.4,63.5,63.4,57.6,57.5,50.0,48.7, 36.1, 34.3; HRMS (ESI) calcd.
for C26H25N>0," (M + H)* 395.1081, found 395.1075; HPLC (AS-H, n-hexane/i-PrOH
= 80:20, flow rate = 1.0 mL/min, I = 254 nm) tmajor = 7.8 min, Tminor = 10.1 min; [a]5 -

76.7 (¢ 1.0, CHCls,. 94:6 er).

IV. Synthetic Transformations

0
PMB—I\; T
— @
(Ol

1b standard conditions

PMB H . ::
+ N o~ 1) AICIs/LAIH, - pmB_ :
- > - . N
Ph 5.0 mmol scale @ \\/\?CN@
+
Ph N7
&

3ba, 48%, 1.02g

2 95.5:4.5 er 4,50%, 95.5:4.5 er
a 5:4.

2) CAN

o
\:\é% 3) Pd/C, H2 H,\i//%

5,70%, 95.5:4.5 er 6,67%, 95.5:4.5 r
Gram synthesis of 3ba: A mixture of Cu(CH3CN)4PFs (0.5 mmol, 186.2 mg, 10 mol%)
with (4R,4'R)-L5 (L5, 0.6 mmol, 467.4 mg, 12 mol%) in dry PhCF3 (10 mL) was stirred
at room temperature for 0.5 h under the atmosphere of argon. Then, corresponding
propiolamide 1b (5.0 mmol, 1.14 g, 1.0 equiv.), nitrone 2a (6.0 mmol, 1.18 g, 1.2
equiv.), Cs2CO3 (15.0 mmol, 4.88 g, 3.0 equiv.) and dry PhCF3 (20 mL) were added to
the mixture at -10 °C for 6 hours subsequently, transfer to 60 °C and 30 ml of dry DMSO
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was added to continue the reaction for 6 hours. After the reaction was complete
(monitored by TLC), the solvent was removed in vacuum. Then H>O (50.0 mL) and
ethyl acetate (50.0 mL) were added into the mixture. The organic phase was separated,
and the aqueous phase was extracted with ethyl acetate (50.0 mLx 3). The combined
organic phase was washed with H,O and brine, dried over Na>SO4. The solvent was
removed under reduced pressure. The residue was purified by flash chromatography
(ethyl acetate/petroleum ether = 1:5) to afford the desired products 3ba in 48% yield
(1.02 g) with 95.5:4.5 er.

Synthesis of 4: The mixture of 3ba (0.1 mmol, 42.4 mg, 1.0 equiv.), LiAlH4(0.62 mmol,
6.2 equiv.) and AICIz (0.62 mmol, 6.2 equiv.) in Et,0 (10mL) were stirred at room
trmperature for 45 minutes. After the reaction was complete, the reaction was quenched
with saturated NaHCO3 solution and extracted with dichloromethane. The organic
phase was dried over Na;SOs, concentrated in vacuum and the residue was loaded on
silica column (ethyl acetate/petroleum ether = 3:1) to afford compound 4 as a white
solid in 50% yield (19.8 mg). '"H NMR (400 MHz, CDCl3) 6 7.30-7.37 (m, 5H), 7.17 (t,
J=17.6 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 6.75-6.80 (m, 3H), 6.49 (d, J = 7.8 Hz, 2H),
5.20 (s, 1H), 5.18 (s, 1H), 4.95 (s, 1H), 4.01 (d, J = 6.8 Hz, 1H), 3.79 (s, 3H), 3.74 (d,
J=6.8 Hz, 1H), 3.49 (d, J=13.0 Hz, 1H), 3.14-3.29 (m, 3H), 2.58 (d, /= 9.6 Hz, 1H),
2.42 (d, J = 9.6 Hz, 1H); '3C NMR (100 MHz, CDCl3) 6 158.5, 151.8, 138.7, 129.3,
128.9,128.3,127.5,126.7,118.4,113.6, 112.9, 106.5, 63.3, 61.5, 59.5, 59.3, 55.3, 49.8,
29.7; HRMS (ESI) calcd. for C27H20N20" (M + H)" 397.2280, found 397.2275; HPLC
(AD-H, n-hexane/i-PrOH = 99:1, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 6.5 min,
Tminor = 9.1 min; [a]5 -76.7(c 1.0, CHCl3,. 95.5:4.5 er).

Synthesis of 5: The mixture of 3ba (0.1 mmol, 42.4 mg, 1.0 equiv.), Ce(NH4)2(NO3)s
(0.4 mmol, 219.3 mg, 4.0 equiv.) in MeCN/H>O (9:1, 10 mL) were stirred at room
trmperature for 12 hours. After the reaction was complete, the mixture was quenched

with HoO and extracted with DCM, dried over Na>SOs. The organic phase was
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concentrated in vacuum and the residue was loaded on silica column (ethyl
acetate/petroleum ether=3:1) to afford compound 5 as a white solid in 70% yield
(21.3mg). '"H NMR (400 MHz, DMSO-ds) 6 8.09 (s, 1H), 7.37 - 7.28 (m, 9H), 7.13 (d,
J =172 Hz, 1H), 5.46 (s, 2H), 5.40 (s, 1H), 4.00 - 3.90 (m, 2H). *C NMR (100MHz,
DMSO-ds) 6 169.0,163.2,141.4,137.1,133.4,129.7, 128.6, 128.3, 128.0, 124.7, 117.9,
112.3, 69.5, 67.8, 45.8. HRMS (ESI) caled. for CioH17N202" (M + H)" 305.1290, found
305.1281 HPLC (AS-H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I =254 nm)
Tmajor = 10.4 min, Tminor = 12.8 min; [a]s 22.6 (¢ 1.0, CHCls, 95.5:4.5 er).

Synthesis of 6: A mixture of 5 (0.1 mmol, 30.4 mg, 1.0 equiv) and Pd/C (0.01mmol,
10.6mg, 10 mol%) in EtOH (10 mL) was stirred at room temperature for 12 h under the
atmosphere of hydrogen. After the reaction was complete (monitored by TLC), the
mixture was quenched with H>O and extracted with dichloromethane, dried over
NazS0s. The organic phase was concentrated in vacuum and the residue was loaded on
silica column (ethyl acetate/petroleum ether = 3:1) to afford compound 6 as a white
solid in 96% yield (29.5 mg). '"H NMR (400 MHz, CDCls) 6 7.25-7.34 (m, 9H), 7.08 (t,
J=6.8 Hz, 1H), 5.57 (s, 1H), 5.05 (s, 1H), 3.48-3.52 (m, 1H), 3.10-3.13 (m, 1H), 2.98-
3.04 (m, 1H), 1.40 (d, J = 7.2 Hz, 3H); '*C NMR (100MHz, CDCl;) ¢ 170.7, 162.5,
137.1, 132.8, 129.1, 128.6, 128.3, 127.3, 124.2, 117.4, 69.6, 64.1, 47.0, 37.4, 15.0;
HRMS (ESI) calcd. for C1oHi9N202" (M + H)"307.1447, found 307.1438; HPLC (AS-
H, n-hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, I = 254 nm) Tmajor = 11.7min,
Tminor = 15.1min; [a]y 38.9 (¢ 1.0, CHCl3,. 95.5:4.5 er).

V. X-Ray Crystallographic Data of 3aa and 3aa’
X-Ray Crystallographic Analysis of 3aa

A suitable crystal of 3aa was selected and collected on a SuperNova, Dual, Cu at
zero, AtlasS2 diffractometer. The crystal was kept at 292.99(10) K during data

collection. Using Olex2!!'], the structure was solved with the SHELXS structure solution
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program using Direct Methods and refined with the SHELXL refinement package using
Least Squares minimisation.

The chiral 3aa was completely dissolved in ethyl acetate (0.1 mL), Petroleum
ether (0.2 mL) was added slowly to the solution at room temperature. The solvent
diffused slowly, and the single crystal was obtained after two days. The structure in
Figure S1 showed the absolute configuration of 3aa is (35, 45). The CCDC number is
2371699. These details can be obtained free of charge via https://www.ccdc.com.ac.uk/

from the Cambridge Crystallographic Data Centre.

Figure S1. Thermal Ellipsoid Plot for 3aa (50% probability level)

Prob = SO
Temp = 170

-28 Y

- (60723)

™ PLATON-Jul 26 9:30:39 2023

-64 Lsy-L23 P2121 21 BR=0.04 RES= 0 -60 X

Table 1 Crystal data and structure refinement for LSY-L23.

Identification code LSY-L23
Empirical formula C26H22N20;
Formula weight 394.45
Temperature/K 170.00(10)
Crystal system orthorhombic
Space group P212124

a/A 9.99923(13)
b/A 13.0716(2)

/A 16.3120(3)
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a/° 90

B/ 90
v/° 90

Volume/A® 2132.07(6)

Z 4

Pealeg/cm’ 1.229

p/mm’! 0.620

F(000) 832.0

Crystal size/mm? 0.15x0.13 x0.11
Radiation CuKa (A=1.54184)

20 range for data collection/® 8.668 to 146.87

Index ranges -12<h<12,-14<k<15,-19<1< 14
Reflections collected 12913

Independent reflections 4218 [Rine=0.0283, Rsigma = 0.0248]
Data/restraints/parameters ~ 4218/0/279

Goodness-of-fit on F? 1.061

Final R indexes [[>=2c (I)] R;1=10.0358, wR>=0.0896

Final R indexes [all data] R1=0.0373, wR2=0.0913

Largest diff. peak/hole / e A= 0.28/-0.23

Flack/Hooft parameter -0.02(10)/0.06(10)

X-Ray Crystallographic Analysis of 3aa’

A suitable crystal of 3aa’ was selected and collected on a SuperNova, Dual, Cu
at zero, AtlasS2 diffractometer. The crystal was kept at 292.99(10) K during data
collection. Using Olex2!], the structure was solved with the SHELXS structure solution
program using Direct Methods and refined with the SHELXL refinement package using
Least Squares minimisation.

The chiral 3aa’ was completely dissolved in ethyl acetate (0.1 mL), Petroleum
ether (0.2 mL) was added slowly to the solution at room temperature. The solvent

diffused slowly, and the single crystal was obtained after two days. The structure in
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Figure S2 showed the absolute configuration of 3aa’ is (35,4R). The CCDC number is

2371702. These details can be obtained free of charge via https://www.ccdc.com.ac.uk/

from the Cambridge Crystallographic Data Centre.

Figure S2. Thermal Ellipsoid Plot for 3aa’ (50% probability level)

- (60723)

™ PLATON-Sep S5 9:07:32 2023

-149 118-bl

Prob = S0
Temp = 150

RES= 0 -98 X

Table 2 Crystal data and structure refinement for 118-b1.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

pre

V/°

118-bl
C26H22N202
394.45
150.00(10)
monoclinic
P2,
14.3085(14)
9.9631(10)
14.4518(16)
90
93.217(11)
90
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Volume/A? 2057.0(4)

Z 4

Pealcg/cm’ 1.274

w/mm'! 0.643

F(000) 832.0

Crystal size/mm?> 0.16 x0.12 x 0.1
Radiation CuKa (A=1.54184)

20 range for data collection/°6.126 to 147.96

Index ranges -16<h<17,-12<k<11,-17<1<17
Reflections collected 17946

Independent reflections 7857 [Rint = 0.1250, Rsigma = 0.1341]
Data/restraints/parameters ~ 7857/1/541

Goodness-of-fit on F? 1.030

Final R indexes [[>=2c (I)] Ri1=0.1063, wR>=0.2908

Final R indexes [all data] Ri1=10.1420, wR>=0.3281

Largest diff. peak/hole / e A~ 0.42/-0.46

Flack parameter -0.2(8)

VI. NMR and HPLC Spectra
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SHIMADZU

i LabSolutions

<Sample Information>

Sample name

HPLC Reprot

> Isy-Bn-X-0701-AS20%

Data name : Isy-Bn-X-0701-AS20%. Icd
Acg. name : AS-H-20%.Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/1 10:56:48 Analyst . System Administrator
Pro. Date 1 2023/7/1 11:18:32 Processor : System Administrator
mv
400 = -
i 8 3
] [:j ' S
300 e, -
e
1 o
200i Rac - 3aa
100
0
T T T ‘ T T ‘ T ‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T
7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.755 7771542 382132 49.011
2 10.284 8085096 336711 50.989
Sum 15856639 718843

S96



SHIMADZU

i LabSolutions

HPLC Reprot

<Sample Information>

Sample name

: LSY-0711-L23-Bn-AS20%

Data name  : LSY-0711-L23-Bn-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/11 21:35:04 Analyst . System Administrator
Pro. Date 1 2023/7/14 16:38:00 Processor : System Administrator
mv
75 g
1 Bn. 7 :
1 N N4<C:>
50 4
a 3aa
25
] 2
i ©
07
T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T
7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.791 114070 5791 5.857 M
2 10.497 1833433 76706 94.143 M
Sum 1947502 82498

S97



SHIMADZU

: LabSolutions

<Sample Information>

Sample name  : LSY0-0708-AS20%

HPLC Reprot

Data name  : LSY0-0708-AS20%.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/8 20:07:17 Analyst . System Administrator
Pro. Date 1 2024/7/8 9:04:37 Processor : System Administrator
mv
@ ©
S b
=S o
500
00
Rac-3aa’
250
07
I I l l
7.5 10.0 12.5 15.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.308 11253183 567000 50.758
2 9.618 10916930 494375 49.242 M
Sum 22170113 1061376
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SHIMADZU

: LabSolutions

<Sample Information>

Sample name

: LSY-Bn-118-B1-AS20%-0705

HPLC Reprot

Data name - LSY-Bn-118-B1-AS20%-0705. Icd
Acg. name > AS-H-20%.1Icm
Location - 1-1 Sample Typle : unknown
1lul
Ana. Date : 2023/7/5 19:18:27 Analyst . System Administrator
Pro. Date 1 2024/7/9 11:30:46 Processor : System Administrator
mv
] g Ph
757 i :
] N—Ph
- /N
1 Bn
] 00
50; 3aa’
25+
i ©
i 3
1 o
07
I I l l
7.5 10.0 12.5 15.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.478 1770862 85362 93.995
2 9.868 113127 4832 6.005 M
Sum 1883989 90195
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SHIMADZU

i LabSolutions

HPLC Reprot

<Sample Information>

Sample name

: LSY-0722-PMB-290-1-AS20%

Data name  : LSY-0722-PMB-290-1-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/22 20:02:29 Analyst . System Administrator
Pro. Date 1 2024/5/29 15:10:43 Processor : System Administrator
mv
4 n
S
50- @ 2
i PMB. P ° =
| O
| o)
| Rac - 3ba
25+
07
‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T
8 9 10 11 12 13 14 15 16
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.455 1457084 59812 49.862 M
2 14.859 1465135 42640 50.138
Sum 2922219 102452

S100



SHIMADZU
Labsolutions HPLC Reprot
<Sample Information>

Sample name  : LSY-PMB-0720-289-1-S-AS20%

Data name  : LSY-PMB-0720-289-1-S-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown

:1luL
Ana. Date 1 2023/7/20 20:57:27 Analyst . System Administrator
Pro. Date 1 2024/6/25 16:17:34 Processor : System Administrator
mv

-165

30j 3ba
20
: <
10- &
] S
0
‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘
8 9 10 11 12 13 14 15 16
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.644 89049 4212 4.470
2 15.165 1902995 53896 95.530
Sum 1992044 58108

S101




SHIMADZU

: LabSolutions

<Sample Information>

Sample name

: LSY-0725-299-A-AS20%

HPLC Reprot

Data name  : LSY-0725-299-x-AS20%.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/25 15:02:50 Analyst . System Administrator
Pro. Date 1 2023/7/25 15:24:18 Processor : System Administrator
mv
757 g :
| O
nBu\N :
| N
2O

Rac - 3ca

0

O,
T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T
4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 5.726 1275072 76291 50.072
2 6.511 1271409 76171 49.928 v
Sum 2546481 152462
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SHIMADZU

Labsolutions HPLC Reprot

<Sample Information>

Sample name

: LSY-303-A1

Data name  : LSY-0727-299-s-AS20%.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/27 15:58:20 Analyst . System Administrator
Pro. Date 1 2023/7/27 16:15:47 Processor : System Administrator
mv
1 &
150 [::j
] nBu\N Q=
] N )
100 Lj§<%
i o}
: 3ca
50
4 N
b
1 I
0,
T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T
4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 5.812 347867 17974 11.686 M
2 6.735 2628919 168940 88.314 M
Sum 2976786 186914
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i LabSolutions

HPLC Reprot

<Sample Information>

Sample name

: LSY-0819-310-b2-X-AS20%

Data name  : LSY-0819-310-b1-X-AS20%. lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/8/19 15:29:17 Analyst . System Administrator
Pro. Date 1 2023/8/19 15:57:56 Processor : System Administrator
mv
i S
400 S
b Me <t
i 3
300] e, 9
] Tié%;FN_<C>
] o)
200 Rac - 3bb
100
o
T ‘ ‘ ‘ T ‘ T T ‘ T T ‘ T ‘ T
6 7 8 9 10 11 12 13 14
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.006 8927607 412434 50.007 M
2 11.594 8925212 308237 49.993 M
Sum 17852819 720671
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0818-314-b2-s-AS20%

Data name  : LSY-0818-314-b2-s-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date - 2023/8/18 18:31:03 Analyst . System Administrator
Pro. Date 1 2023/11/1 17:14:20 Processor : System Administrator
mv
i &
: Me i
&
1 PMB. 7
| ﬁ:§<%w <:>
i o
i 3bb
25+
4 ©0
S
1 ©
07
I I I T I T I T
6 7 8 9 10 11 12 13 14
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.076 140103 6537 6.974
2 11.732 1868754 63346 93.026
Sum 2008857 69883
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HPLC Reprot

<Sample Information>

Sample name

: 1SY-1031-419-ipr-AS20 %

Data name : 1SY-1031-419-ipr-AS20 %.1lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/10/31 15:50:29 Analyst : System Administrator
Pro. Date 1 2023/11/1 16:06:24 Processor : System Administrator
mv
1507 g iPr
] ' <
| » :
, PMB. [ ° ©
100 o
b Rac - 3bc
50
0,
I \ \ I
5 6 7 8 9 10
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.592 2917819 146700 50.023
2 8.804 2915078 118452 49.977 v
Sum 5832897 265152
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<Sample Information>

Sample name

: LSY-0914-S-354-B2-AS20%

HPLC Reprot

Data name  : LSY-0914-S-354-B2-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/14 16:59:16 Analyst . System Administrator
Pro. Date 1 2023/9/14 17:10:10 Processor : System Administrator
mv
: iPr N
] PMB. f °
| O
i o}
Soi 3bc
25+ ~
] &
1 ©
O,
I I I I
5 6 7 8 9 10
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.397 204444 10662 8.791 v
2 8.826 2121062 85522 91.209
Sum 2325506 96185
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i LabSolutions

HPLC Reprot

<Sample Information>

Sample name

: LSY-0921-361-B1-X-AS20%

Data name  : LSY-0921-361-B1-X-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/21 15:06:46 Analyst . System Administrator
Pro. Date 1 2024/5/29 15:14:52 Processor : System Administrator
mv
: § o™ tBu
i o &
| ® .
300 PMB. :
] T:§<%N <:>
] o
i Rac - 3bd
200
100
07
‘ ‘ ‘ ‘ T ‘ T T ‘ T T ‘ T T
6 7 8 9 10 11 12 13
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.001 8246536 374286 50.046
2 8.233 8231454 308448 49.954 v
Sum 16477990 682734
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HPLC Reprot

<Sample Information>

Sample name

: LSY-0921-362-B1-1-AS20%

Data name  : LSY-0921-362-B1-1-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/21 16:52:50 Analyst . System Administrator
Pro. Date 1 2024/5/29 15:14:25 Processor : System Administrator
mv
1 N tBu
75 o [i]
: PMB._ P 3
] O
] o]
50— 3bd
25+
] N
8
: ©
07
) I I I I T T T ‘
6 7 8 9 10 11 12 13
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.002 123807 5564 5.517
2 8.227 2120319 79787 94.483
Sum 2244126 85352
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Labsolutions HPLC Reprot

<Sample Information>

Sample name

: LSY-0927-367-B1-X-AS20%

Data name  : LSY-0927-367-B1-X-AS20%001. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/27 16:11:38 Analyst . System Administrator
Pro. Date 1 2023/9/27 17:21:50 Processor : System Administrator
mv
: 2
125f ; OMe
100 PMB._ T ~
i i N
| -0 :
75 0
4 Rac - 3be
50
25
0
T T ‘ T T ‘ T T ‘ T T ‘ T ‘
10.0 12.5 15.0 17.5 20.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.109 3805717 133589 49.416
2 20.097 3895707 76526 50.584
Sum 7701424 210115
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<Sample Information>

Sample name

HPLC Reprot

: 1SY-0928-370-B1-AS20%

Data name - 15Y-0928-370-B1-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
1ul

Ana. Date : 2023/9/28 14:30:29 Analyst . System Administrator
Pro. Date 1 2023/9/28 15:09:09 Processor : System Administrator
mv

] 2

g OMe :

| PMB. P =

* L0

| o]

3be
25—

]
22.5

10.0 12.5 15.0 17.5 20.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.259 301942 11010 8.386 M
2 20.259 3298402 58784 91.614
Sum 3600343 69794
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<Sample Information>

Sample name

: LSY-0921-361-B2-X-AS20%

HPLC Reprot

Data name  : LSY-0921-361-B2-X-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/21 15:34:42 Analyst . System Administrator
Pro. Date 1 2023/9/21 21:59:33 Processor : System Administrator
mv
400 3 E
= ~
7 o; ©
] 0 2
300~ PMB._ : &
| O :
1 o}
200 Rac - 3bf
100
0
) I \ I I \
7.5 10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 9.789 9395084 394122 49.739
2 14.986 9493682 265028 50.261
Sum 18888766 659150
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SHIMADZU
Labsolutions HPLC Reprot
<Sample Information>

Sample name  : LSY-0921-362-B2-S-AS20%

Data name - LSY-0921-362-B2-S-AS20%. I cd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown

:1luL
Ana. Date 1 2023/9/21 16:21:23 Analyst . System Administrator
Pro. Date 1 2023/9/21 16:48:57 Processor : System Administrator
mv

.927

] 0

40 PMB. :
| o
] o

3bf

[E
?....°
_ ;::::::> 9.765

|
7.5 10.0 12.5 15.0 17.5
min

SPD-20A
Entry| RT[min] Area Height Area%

1 9.765 240746 10311 11.588

2 14.927 1836717 52208 88.412 M

Sum 2077463 62519
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<Sample Information>

Sample name

: LSY-0921-363-B3-X-AS20%

HPLC Reprot

Data name  : LSY-0921-363-B3-X-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/21 17:13:10 Analyst . System Administrator
Pro. Date 1 2023/9/22 15:53:18 Processor : System Administrator
mv
200 0
4 O
i “ cl
4 o
, ® 3
| ™
150~ —_— ]
) o}
100
: Rac - 3bg
50
07
h I I l
7.5 10.0 12.5 15.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 9.568 4694542 192076 50.286
2 13.920 4641093 140948 49.714
Sum 9335635 333025
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SHIMADZU

<Sample Information>

Sample name

HPLC Reprot

: 1SY-1102-425-B1-AS20 %

Data name  : ISY-1102-425-B1-AS20 %. Icd
Acg. name : AS-H-20%. Icm
Location : Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/2 15:53:54 Analyst . System Administrator
Pro. Date 1 2024/5/6 15:31:33 Processor : System Administrator
mv
. cl %
40i ;
] o
PMB_ :
il o]
ZOi 3bg
. 2
107 o
0
k \ 1 \
7.5 10.0 12.5 15.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 9.349 173200 6871 11.013
2 13.391 1399543 42650 88.987
Sum 1572743 49521
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SHIMADZU
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HPLC Reprot

<Sample Information>
: LSY-0907-334-B1-X-AS20%

Sample name

Data name  : LSY-0907-334-B1-X-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/7 15:49:12 Analyst . System Administrator
Pro. Date 1 2023/11/1 16:31:42 Processor : System Administrator
mv
| D
300+ © Br
4 (2] o~
i &
. @ 3
i PMB\N P
201 O
| o}
h Rac - 3bh
100
O,
I I l l l
7.5 10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 9.852 7968900 308126 50.057
2 14.232 7950609 228865 49.943
Sum 15919509 536991
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Labsolutions HPLC Reprot
<Sample Information>

Sample name  : LSY-0907-348-B1-S-AS20%

Data name  : LSY-0907-348-B1-S-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/7 16:11:01 Analyst . System Administrator
Pro. Date 1 2023/9/7 16:32:31 Processor : System Administrator
mv
75+ @
i ¥
| Br ;
| o
50 PMB_ s
b 0]
] 3bh
257 o
E S
| o
oﬁgﬁ/,\¥‘¥///A\\\\i
i T \ I T T
7.5 10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 9.869 407679 15418 13.599
2 14.238 2590203 74968 86.401
Sum 2997882 90386
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HPLC Reprot

<Sample Information>

Sample name

: LSY-0824-320-B1-AS20%

Data name  : LSY-0824-320-B1-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/8/24 15:46:54 Analyst . System Administrator
Pro. Date 1 2023/8/24 16:19:02 Processor : System Administrator
mv
] 5
3Oi 2 CO,Me
] g
, PMB.._ P : o
20 %@ §
| o
i Rac - 3bi
10+
07
T ‘ T T ‘ T T ‘ T T ‘ T T T
10.0 12.5 15.0 17.5 20.0 22.5 25.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 13.927 1220408 32316 49.211 M
2 22.141 1259532 21231 50.789 M
Sum 2479940 53547
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HPLC Reprot

<Sample Information>

Sample name

: LSY-0829-S-330-b1-AS20%

Data name - LSY-0829-S-330-b1-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/8/29 16:33:48 Analyst . System Administrator
Pro. Date 1 2023/11/1 16:34:59 Processor : System Administrator
mv
] 2
50

CO,Me

i PMB. :
25 @

3
J o 3bi
3
O,
T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T
10.0 12.5 15.0 17.5 20.0 22.5 25.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 13.954 511532 13669 12.240
2 21.861 3667612 62537 87.760 M
Sum 4179144 76206

S119



: LabSolutions
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0906-343-B2-AS20%

Data name  : LSY-0906-343-B2-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date - 2023/9/6 16:18:58 Analyst . System Administrator
Pro. Date 1 2024/5/29 14:25:25 Processor : System Administrator
mv
| 2
) N CF3
300 [ij 3
1 ?
oY o
1 PMB. :
| Ti?%N <)
200 Rac?Sm
100
07
I I I I I I
5 6 7 8 9 10 11
SPD-20A
Entry| RT[min] Area Height Area%
1 6.885 6774490 328850 49.458
2 9.803 6922952 259554 50.542
Sum 13697442 588405
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Labsolutions HPLC Reprot

<Sample Information>
Sample name  : LSY-0915-S-357-B1-AS20%

Data name  : LSY-0915-S-357-B1-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/16 15:50:36 Analyst . System Administrator
Pro. Date 1 2024/5/29 11:31:06 Processor : System Administrator
mv
50
25
4 [ee]
s
1 ©
07
‘ ‘ ‘ ‘ T ‘ T T ‘ T T ‘ T T
5 6 7 8 9 10 11 12 13
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.678 140081 7171 8.432 v
2 9.408 1521151 60232 91.568
Sum 1661232 67403
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0726-301-A-AS20%

Data name  : LSY-0726-301-A-AS20%.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/26 19:55:37 Analyst . System Administrator
Pro. Date 1 2023/7/26 20:52:38 Processor : System Administrator
mv
200 o
] 3
i L
150; PMB__ F= ™
f : O
4 (2]
| ©
- - O
100i Rac - 3bk
50
07
- T ‘ T T T T T T T ‘ T ‘ T T ‘
7.5 10.0 15.0 17.5 20.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.099 4953103 192207 50.023
2 16.982 4948507 110621 49.977 M
Sum 9901610 302828
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Labsolutions HPLC Reprot
<Sample Information>

Sample name  : LSY-0726-301-B-AS20%

Data name  : LSY-0726-301-B-AS20%.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL

Ana. Date 1 2023/7/26 20:24:01 Analyst . System Administrator
Pro. Date 1 2024/5/9 14:34:02 Processor : System Administrator
mv

] (]

] 3

125+ <

757 3bk
50
4 o
1 8
257 S
0 //A\\
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T
7.5 10.0 12.5 15.0 17.5 20.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.052 463505 18177 7.131
2 16.866 6036796 136014 92.869
Sum 6500301 154191
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0818-308-b1-AS20%

Data name  : LSY-0818-308-b1-X-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date - 2023/8/18 16:31:07 Analyst . System Administrator
Pro. Date 1 2023/8/18 17:14:58 Processor : System Administrator
mv
) N
75+ 0 Ve
b 0
~ ol :
7 PB. 7 pa
b N
0
i (o]
i Rac - 3bl
25+
O,
I I I I I \
6 7 8 9 10 11 12
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.522 1598310 77925 49.957
2 11.335 1601061 55410 50.043
Sum 3199371 133335
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0818-314-b1-AS20%

Data name  : LSY-0818-314-b1-S-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/8/18 16:51:31 Analyst . System Administrator
Pro. Date 1 2023/8/18 17:14:25 Processor : System Administrator
mv
g
20 e !
F
15+ PMB. -
Sy
§ o
10 3bl
&Q
5 2
O,
I I I I I \
6 7 8 9 10 11 12
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.525 68392 3442 9.574
2 11.340 645952 22382 90.426
Sum 714343 25824
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0927-367-B2-X-AS20%

Data name  : LSY-0927-367-B2-X-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/27 15:27:08 Analyst . System Administrator
Pro. Date 1 2023/9/28 12:29:28 Processor : System Administrator
mv
i Q
4 ) Me Me o
o 2
i L <
PMB._ :
) -0
i (6]
Rac - 3bm
25+
07
I I I I
6 7 9 10
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.528 1235258 62887 50.567
2 8.800 1207560 51084 49.433 M
Sum 2442818 113971
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0927-369-B2-S-AS20%

Data name - LSY-0927-369-B2-S-AS20%. I cd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle
:1luL
Ana. Date 1 2023/9/27 15:46:29 Analyst . System Administrator
Pro. Date 1 2023/9/27 16:56:27 Processor : System Administrator
mv
] S
150; Me\©/Me
] PMB. -
| O
100i 5
il 3bm
50 @
g o
| ©
07
I I I I
6 7 9 10
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.529 509435 24287 11.094
2 8.792 4082427 172176 88.906
Sum 4591862 196463
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0818-310-b1-AS20%

Data name  : LSY-0818-310-b2-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location : Sample Typle : unknown
:1luL
Ana. Date - 2023/8/18 17:17:12 Analyst . System Administrator
Pro. Date 1 2024/5/6 16:33:39 Processor : System Administrator
mv
i ” -
. < 2
] s IIE!'
50 PMB. [ -
] [%§N<>
b o
i Rac - 3bn
25
07
I I I l l
7.5 10.0 12.5 15.0 17.5
SPD-20A
Entry| RT[min] Area Height Area%
1 10.922 2062282 62885 49.971
2 14.735 2064694 52724 50.029 v
Sum 4126976 115608
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<Sample Information>

Sample name

: LSY-0819-315-B1-S-AS20%

HPLC Reprot

Data name  : LSY-0819-315-B1-S-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/8/19 16:13:40 Analyst . System Administrator
Pro. Date 1 2024/6/19 17:04:11 Processor : System Administrator
mv
50 PMB o
] -0
b o
b 3bn
25
| o
] 3
f S
07
I I l l
10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.852 231957 7048 9.059 M
2 14.558 2328457 60919 90.941 M
Sum 2560413 67968
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SHIMADZU
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HPLC Reprot

<Sample Information>

Sample name

: LSY-0726-302-A-AS20%-1

Data name  : LSY-0726-302-A-AS20%-1.lIcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/26 21:42:59 Analyst . System Administrator
Pro. Date 1 2024/5/9 16:32:05 Processor : System Administrator
mv
] 2
40+ %
4 2 —
| $2
i PMB._ =
4 N
4 O (V]
1 -3
20i Rac - 3bo
10-
0]
‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T
12.5 15.0 17.5 20.0 22.5 25.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 13.990 1248739 41847 50.983
2 22.669 1200607 23993 49.017
Sum 2449345 65840
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<Sample Information>

Sample name

HPLC Reprot

: LSY-0726-302-B-AS20%-1

Data name  : LSY-0726-302-B-AS20%-1.lIcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/7/26 19:24:42 Analyst . System Administrator
Pro. Date 1 2023/8/23 16:04:15 Processor : System Administrator
mv
150+ N
, &
1 PMB._ 73
100 %@
] o
i 3bo
50
] @
i 3
] St
07
I T T l T I T l T l
12.5 15.0 17.5 20.0 22.5 25.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 14.508 414084 13837 5.044
2 23.572 7795313 146769 94.956
Sum 8209397 160606
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<Sample Information>
Sample name

HPLC Reprot

: LSY-1021-400-x-AS20%

Data name  : LSY-1021-400-x-AS20%.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/10/21 15:09:38 Analyst : System Administrator
Pro. Date 1 2023/10/30 22:02:58 Processor . System Administrator
mv
15+ 8
] Q0 o
b pMB. D gﬁ
] %N{_}Me <
10- °
i Rac - 3bp
57
07
k T I I T I
7.5 10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.666 531538 15276 50.170
2 16.835 527929 11279 49.830
Sum 1059468 26555
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<Sample Information>

Sample name

: LSY-1024-406-S-AS20%

HPLC Reprot

Data name  : LSY-1024-406-S-AS20%.Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/10/24 15:20:07 Analyst : System Administrator
Pro. Date 1 2023/10/24 15:49:32 Processor . System Administrator
mv
40+ =]
] ® e
] PMB., P
30i T:§X§FN{<—3>ME
1 o
4 3bp
20
10- .
i &
] =
0.
k T I N I ] T
7.5 10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.263 80586 2529 4.177
2 16.401 1848758 39749 95.823
Sum 1929344 42278
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i LabSolutions

<Sample Information>

Sample name

: LSY-11250ME-X-AS20%-1

HPLC Reprot

Data name  : LSY-11250ME-X-AS20%-1.lIcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/25 19:53:50 Analyst : System Administrator
Pro. Date 1 2023/12/10 15:33:29 Processor . System Administrator
mv
30 N
] 2
| > :
1 PMB\N i §
o0 Lj§<%N<::>OMe g
i o]
1 Rac - 3bq
10+
07
k \ \ \ \ 1
10 15 20 25 30 35
min
SPD-20A
Entry| RT[min] Area Height Area%
1 18.762 1747354 31336 50.160
2 30.920 1736237 21477 49.840
Sum 3483591 52813
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<Sample Information>

Sample name

: LSY-11250ME-S-AS20%-1

HPLC Reprot

Data name  : LSY-11250ME-S-AS20%-1.lIcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/25 20:36:31 Analyst : System Administrator
Pro. Date 1 2024/7/21 12:07:23 Processor : System Administrator
mv
3
75+ [::] !
PMB._ P 3
Tii?ﬂFN<(j>OMe
50 o]
3bq
257 [e'e)
3
2
0
I I I I I I
10 15 20 25 30 35
min
SPD-20A
Entry| RT[min] Area Height Area%
1 18.968 604231 10830 8.588
2 31.113 6431644 78512 91.412
Sum 7035875 89343
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Labsolutions HPLC Reprot
<Sample Information>

Sample name  : 1SY-1102-424-1-AS20 %

Data name  : ISY-1102-424-1-AS20 %. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL

Ana. Date 1 2023/11/2 16:56:57 Analyst . System Administrator
Pro. Date 1 2023/11/2 17:18:32 Processor : System Administrator
mv

25

1.366

N
il
O
16.620

i Rac - 3br
10
5
0
I l l l I
10.0 12.5 15.0 17.5 20.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.366 697632 24203 50.227
2 16.620 691332 17680 49.773
Sum 1388964 41884
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HPLC Reprot

<Sample Information>

Sample name

- LSY-0923-366-B2-S-AS20%. Icd

Data name
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/9/23 15:58:18 Analyst . System Administrator
Pro. Date 1 2023/9/23 16:19:41 Processor : System Administrator
mv
507 .
] @ S
40; PMB. 0%
1 T:i?ﬁFN<C>HF
1 o
30 B 3br
20
10 2
] «
0
\ \ \ \
10.0 12.5 15.0 17.5 20.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.356 75652 2729 3.872
2 17.242 1878276 47820 96.128
Sum 1953928 50549
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Labsolutions HPLC Reprot

<Sample Information>

Sample name  : LSY-1125-393-X-AS20%-3
1 LSY-1124-444-S-AS20%

Data name : LSY-1125-393-X-AS20%-3. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/25 11:01:26 Analyst : System Administrator
Pro. Date 1 2024/5/9 14:30:08 Processor : System Administrator
mv
] I
12 .5+ =
1 = 0© o
] PMB\N : 3
10.04 %N‘@*C! 3
] o
] Rac - 3bs
7.5
5.0
2.5
0.0
- T T T T T T T T T T T T
10.0 12.5 15.0 17.5
SPD-20A
Entry| RT[min] Area Height Area%
1 11.498 465180 13595 49.030 M
2 19.090 483588 9782 50.970 M
Sum 948768 23377
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<Sample Information>

Sample name

HPLC Reprot

: LSY-1125-393-S-AS20%
: LSY-1124-444-S-AS20%

Data name : LSY-1125-393-S-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/25 10:34:42 Analyst : System Administrator
Pro. Date 1 2023/11/25 14:29:04 Processor . System Administrator
mv
] ©
| C :
50 >
] PMB\N T
] N cl
O
] (o]
i 3bs
30
20+ S
I ™~
; JL
0
T ‘ T T ‘ T T T
10.0 12.5 15.0
SPD-20A
Entry| RT[min] Area Height Area%
1 11.790 251576 11167 8.573
2 19.088 2682873 54139 91.427
Sum 2934449 65306
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<Sample Information>

Sample name

HPLC Reprot

: LSY-1128-BR-N02-AS20%-X

Data name  : LSY-1128-BR-NO2-AS20%-X. lcd
Acg. name : AS-H-20%. Icm
Location : Sample Typle
:1luL
Ana. Date 1 2023/11/28 10:23:27 Analyst : System Administrator
Pro. Date 1 2024/5/18 14:57:53 Processor : System Administrator
mv
20 S
4 ©
| i <
] & :
8 PMB._ gz 3
i Cﬁ@
] o]
10; Rac - 3bt
5
0
T ‘ T T ‘ T T ‘
10.0 12.5 15.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.882 737699 20284 49.529
2 19.074 751715 15138 50.471
Sum 1489414 35421
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<Sample Information>

Sample name

: LSY-1125-BR-N02-AS20%-1

HPLC Reprot

Data name  : LSY-1125-BR-NO2-AS20%-1.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL

Ana. Date 1 2023/11/25 21:16:19 Analyst : System Administrator
Pro. Date 1 2024/5/18 14:56:30 Processor : System Administrator
mv

25 :

20 PMB_ T

15- ©

] 3bt
10-
i N
5 S
0]
T T ‘ T T ‘ T T ‘ T T ‘ T ‘
10.0 12.5 15.0 17.5 20.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.952 80296 2276 6.006 M
2 19.193 1256654 24716 93.994
Sum 1336950 26992
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Labsolutions HPLC Reprot

<Sample Information>

Sample name

: LSY-1128-CF3-N02-AS20%-X1

Data name  : LSY-1128-CF3-N02-AS20%-X1.lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/28 16:42:44 Analyst : System Administrator
Pro. Date 1 2024/5/9 14:30:17 Processor : System Administrator
mv
50 2
1 & ) £
1 P, C o
40 %NOCH
] 6]
i Rac - 3bu
30
20~
10-
0]
I I l l
7.5 10.0 12.5 15.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.055 1333635 49190 49.132 M
2 12.288 1380764 39770 50.868 M
Sum 2714398 88960
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Labsolutions HPLC Reprot

<Sample Information>

Sample name

: LSY-1202-CF3-N02-S-AS20%

Data name - LSY-1202-CF3-N02-S-AS20%. I cd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/12/2 16:38:06 Analyst . System Administrator
Pro. Date 1 2023/12/2 16:59:00 Processor : System Administrator
mv
) S
30 o©
J PMB._ :
] %N@Ca
] 0
207 3bu
10+
T (o]
] &
J ~
07
I I l l
7.5 10.0 12.5 15.0
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.838 119508 4104 7.874
2 12.104 1398251 35158 92.126
Sum 1517759 39262
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Labsolutions HPLC Reprot

<Sample Information>

Sample name  : Isy-3-ME-N02-1006-X-AS20%
> Isy-3-ME-NO2-1006-X-AS20%

Data name . Isy-3-ME-N02-1006-X-AS20%. Icd
Acg. name : AS-H-20%.Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2024/10/6 19:49:52 Analyst . System Administrator
Pro. Date 1 2024/10/6 20:05:49 Processor : System Administrator
mv
©
| »
] § B, P :
50- @ %NQ
i 0
7 Rac-3bv
25
O,
‘ ‘ ‘ T ‘ T T ‘ T T ‘ T T ‘ T T
6 7 8 9 10 11 12 13 14
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.536 1511038 68696 50.122
2 9.698 1503675 50085 49.878
Sum 3014713 118781
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SHIMADZU
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<Sample Information>

Sample name

HPLC Reprot

: Isy-3-ME-NO2-1006-S-AS20%
: Isy-3-ME-NO2-1006-S-AS20%

Data name . Isy-3-ME-N02-1006-S-AS20%. Icd
Acg. name : AS-H-20%.Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2024/10/6 20:07:08 Analyst . System Administrator
Pro. Date 1 2024/10/7 17:36:18 Processor : System Administrator
mv
* : »
400 X
] pmB. P °
] T:%K%N <:2
300+ o
: 3bv
200 |
100~ g
T n
1 ~
0
T ‘ T ‘ T T ‘ T T ‘ T T ‘ T
6 7 8 10 11 12 13 14
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.535 831201 39149 6.366 M
2 9.676 12224808 413109 93.634 M
sum 13056009 452258
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Labsolutions HPLC Reprot

<Sample Information>

Sample name  : Isy-2-ME-N0O2-1006-X-AS20%
> Isy-2-ME-NO2-1006-X-AS20%

Data name . Isy-2-ME-N02-1006-X-AS20%. Icd
Acg. name : AS-H-20%.Icm
Location - 1-1 Sample Typle : unknown

:1luL
Ana. Date 1 2024/10/6 20:25:07 Analyst . System Administrator
Pro. Date 1 2024/10/9 17:22:42 Processor : System Administrator
mv

10 15 20 25 30
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.185 6369620 273691 50.766 M
2 23.831 6177375 61933 49.234 M
Sum 12546996 335624
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Labsolutions HPLC Reprot

<Sample Information>

Sample name

: LSY-2-ME-S-1007-AS20%

: LSY-2-ME-S-1007-AS20%

Data name : LSY-2-ME-S-1007-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2024/10/7 17:24:24 Analyst . System Administrator
Pro. Date 1 2024/10/7 18:07:56 Processor : System Administrator
mv
50 S
| e
40+ PMB. :
i 0
30 2 3bw {
] ©
20
10
0
I I l I
10 15 20 25 30
min
SPD-20A
Entry| RT[min] Area Height Area%
1 8.160 541172 22340 9.753 M
2 23.708 5007330 48798 90.247
Sum 5548502 71138
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SHIMADZU

i LabSolutions

<Sample Information>

Sample name

HPLC Reprot

. LSY-FBD-X-1007-AS20%
. LSY-FBD-X-1007-AS20%

Data name : LSY-FBD-X-1007-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2024/10/7 16:32:41 Analyst . System Administrator
Pro. Date 1 2024/10/7 18:39:22 Processor : System Administrator
mv
o
] © &
| N ™
1507 pvB. O ° N g
| T:§<%N<§J)F 9
] o}
) Rac-3bx
100+
50
0,
‘ T T T ‘ T T ‘ T ‘ T T ‘ ‘ T
7.5 10.0 12.5 15.0 17.5 20.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 12.330 6451298 169605 49.953
2 16.403 6463488 125683 50.047 S
Sum 12914786 295288

S148



16627
图章


SHIMADZU
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<Sample Information>

Sample name

: LSY-FBD-1-S-1007-AS20%
: LSY-FBD-1-S-1007-AS20%

HPLC Reprot

Data name : LSY-FBD-1-S-1007-AS20%. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2024/10/7 18:25:16 Analyst . System Administrator
Pro. Date 1 2024/10/7 18:55:19 Processor : System Administrator
mv
] S
500 [::] N
: O -
PMB :
400~ N AL
] %N@F
] o]
300 3bx
200
] ~
100 R
: S
0]
‘ T T ‘ T ‘ T T ‘ T T ‘ T T ‘ T
7.5 10.0 12.5 15.0 17.5 20.0 22.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 12.277 1369989 38245 4.762
2 16.210 27397216 520975 95.238
Sum 28767205 559220
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Labsoutions HPLC Reprot

<Sample Information>

Sample name

: 1SY-1107-433-X-AS20 %

Data name  : ISY-1107-433-X-AS20 %. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/7 9:54:41 Analyst . System Administrator
Pro. Date 1 2024/5/30 16:41:34 Processor : System Administrator
mv
] 0
50 % Bn
] N._oO
40 (/ .Ph
] N,
30 o o~ Ph
] ; Rac-7
20~
10
0]
‘ ‘ ‘ ‘ T ‘ T T ‘ T T ‘ T T ‘ T
6 7 8 9 10 11 12 13 14
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.815 1341278 51977 50.201
2 10.083 1330527 21714 49.799
Sum 2671805 73690
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HPLC Reprot

<Sample Information>

Sample name  : 1SY-1107-434-S1-AS20 %

Data name  : ISY-1107-434-S1-AS20 %. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/7 10:14:21 Analyst . System Administrator
Pro. Date 1 2023/12/9 15:24:28 Processor : System Administrator
mv
75 -
1 R
i ! Bln
| NO
| Ph
50+ “ :
i N
) O Ph
| 7
25+
| g
f S
O,
I I I I T T T I T
6 7 8 9 10 11 12 13 14
min
SPD-20A
Entry| RT[min] Area Height Area%
1 7.791 1810659 71746 94.145
2 10.061 112612 1775 5.855 \
Sum 1923270 73521

S151



SHIMADZU

: LabSolutions

HPLC Reprot

<Sample Information>

Sample name

: LSY-1203-ALCL3-X-AD1%-1

Data name  : LSY-1203-ALCL3-X-AD1%-1.lcd
Acg. name : AD-1%.Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/12/3 12:33:11 Analyst . System Administrator
Pro. Date 1 2024/7/7 15:01:10 Processor : System Administrator
mv
i N
[2]
15- ) g [::
i o :
10+
57
O,
I I I I I T
6 7 8 9 10 11
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.202 766693 15536 50.926 M
2 8.699 738802 13296 49.074 M
Sum 1505496 28832
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HPLC Reprot

<Sample Information>

Sample name

: ALCL3-1204-S-AD1%

Data name  : ALCL3-1204-S-AD1%.lcd
Acg. name : AD-1%.Icm
Location - 1-1 Sample Typle : unknown

:1luL
Ana. Date 1 2023/12/4 9:52:38 Analyst . System Administrator
Pro. Date 1 2024/7/8 8:57:32 Processor : System Administrator
mv

5 6 7 8 9 10 11
min
SPD-20A
Entry| RT[min] Area Height Area%
1 6.528 3400382 58848 95.709
2 9.106 152471 3173 4.291
Sum 3552852 62021
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Labsolutions HPLC Reprot

<Sample Information>

Sample name

o Isy-1121-444-x-as20%

> KMO10XX-ADH-80B

Data name o Isy-1121-444-x-as20%. Icd
Acg. name : AS-H-20%.Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/21 19:29:49 Analyst : System Administrator
Pro. Date 1 2023/12/9 15:31:28 Processor : System Administrator
mv
40i g
g ©
] : ()
: o 0
30~ NONC)
] (e}
i Rac-5
20
10+
O,
T ‘ ‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T
7 8 9 10 11 12 13 14 15 16
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.045 1037346 38282 50.891 M
2 12.596 1001014 30408 49.109
Sum 2038360 68690
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<Sample Information>

Sample name

: LSY-1124-444-S-AS20%-4
: LSY-1124-444-S-AS20%

HPLC Reprot

Data name : LSY-1124-444-S-AS20%-4. 1cd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/11/24 18:28:06 Analyst : System Administrator
Pro. Date 1 2023/11/25 9:10:52 Processor : System Administrator
mv
] 3
30
] HN
20+
10+
b ')
i 2
] S
O,
‘ ‘ T ‘ T T ‘ T T T T
7 8 9 10 11 13 16
min
SPD-20A
Entry| RT[min] Area Height Area%
1 10.351 1032827 35791 95.552 M
2 12.798 48075 1369 4.448 M
Sum 1080902 37160
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Labsolutions HPLC Reprot

<Sample Information>
Sample name  : LSY-1212-450-X-AS20%

Data name  : LSY-1212-450-X-AS20%. lcd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/12/12 14:40:03 Analyst : System Administrator
Pro. Date 1 2024/5/9 15:32:04 Processor : System Administrator
mv
<
S
s
h I I l l
10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.648 3597603 103038 50.924 M
2 14.944 3466980 60867 49.076
Sum 7064583 163905
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HPLC Reprot

<Sample Information>

Sample name  : LSY-1210-450-S-AS20%-3

Data name  : LSY-1210-450-S-AS20%-3. Icd
Acg. name : AS-H-20%. Icm
Location - 1-1 Sample Typle : unknown
:1luL
Ana. Date 1 2023/12/10 14:23:22 Analyst : System Administrator
Pro. Date 1 2024/5/9 15:44:24 Processor : System Administrator
mv
] 2
100~ - [::]
i )9 z
] HN—"
4 5 N
75- LA
4 = O
] 6
50-
25-
] g
] <
0,
I I l l l
7.5 10.0 12.5 15.0 17.5
min
SPD-20A
Entry| RT[min] Area Height Area%
1 11.659 3501159 105996 95.576 M
2 15.143 162067 2539 4.424 M
Sum 3663226 108534
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