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A.General information:

All the reagents used are of commercial grade and used without purification. Organic solvents that
are used for reactions were dried using standard methods. Reactions were monitored by silica gel
60 F254 (0.25mm). NMR spectra were recorded in CDCl3 and tetramethylsilane as the internal
standard for *H NMR (600 MHz) and CDCls solvent as the internal standard for 3C NMR (150
MHz). Chemical shifts are reported in ppm tetramethylsilane (CDCls: § 7.26, for *H NMR and
CDCls: § 77.23, for *C NMR). For *H NMR, datareported as follows: chemical shift, multiplicity
(s = singlet, d = doublet, dd = double doublet, t =triplet, g = quartet, br = broad, m = multiplet),
coupling constants (Hz) and integration. HRMS spectra were recorded using APCI and ESI mode.
HPLC data were recorded using Dionex (Ultimate 3000) HPLC Instruments.

Amidosulfones and N-Boc imines were prepared according to literature
procedures.*Dihydroquinolonesla-e were prepared according to the literature procedure.?Thiourea
catalysts were prepared according to the reported procedures.2Squaramide catalyst was prepared
according to the reported procedure.*
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B. General procedure for the synthesis of compound 3:

Under argon atmosphere, compound 1 dihydro-3-cyano-2-quinolone (0.15 mmole),
amidosulfone2 (0.23 mmole) and catalyst V (10 mol %) were placed in a round bottom flask,
benzene (2.5 ml) and 75 pl saturated Na>COs solution were added to it. Then the reaction mixture
stirred at room temperature under argon atmosphere. After the reaction was completed monitored
by TLC. The reaction mixture was filtered through a sinter funnel and the filtrate was evaporated.
the crude reaction mixture was subjected to column chromatography on silica gel (100-200 mesh)
and (230-400 mesh) using 15-20% ethyl acetate in hexane to afford the corresponding

productswith both diastereomer separated.

C. Optimization of reaction condition of Mannich reaction of activated carbonyl compounds
with in situ generated N-Boc imines from amidosulfones:

BocHN,
CN catalyst - —Ph
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H Base ” o
la 2a 24 h 3a
T F
OMe CF,4 CF3
N S
Y- L X
HN A NN CF
N NH H N CF; H H H
! Ars /g NMme, T H
N~ s N/A N 2 ¢ n=2,1V
H H ) n=1V

O\ i:( O\ ii Q B
: N ” CF; r ” N CF N__~ O)\N/Ar
N NMe, H H
Q Vi Vil Vil

>%/\ Ar = 3,5-(CF3),C¢H,
=



Entry? catalyst Yield(%)® d.r ee(%)?
1 | 60 3:1 36
2 11 62 1.5:1 34
3 1] 70 4:1 56
4 v 70 4:1 75
5 Vv 72 5:1 79
6 Vi 68 4:1 77
7 Vil 61 3:1 40
8 VI 65 3:1 50
9 IX 55 3:1 30

@ Reaction condition: 0.15 mmol of 1a with 0.23 mmol of 2a in 2.5 ml solvent using 10 mol%
catalyst and 75 pL sat. sodium carbonate. Plsolated combined yield after silica gel column
chromatography.Determined by ‘H NMR.‘Determined by chiral HPLCand of the major
diastereomer.

Solvent screening:

BocHN,
CN catalyst V % —~Ph
N"X0 Ph”>SO,Ph  solvent, RT
H sat. Na,COg H O
1a 2a 24h 3a
Entry? Solvent Yield(%)° dre ee(%)¢
1 Toluene 72 5:1 79
2 PhCF3 71 5:1 73
3 DCM 70 5:1 65
4 0-Xxylene 70 5:1 75
5 mesitylene 68 5:1 65
6 Benzene 75 5:1 98
7¢ Benzene 73 5:1 96
8 Benzene 75 5:1 97
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99 Benzene 74 5:1 91
10" Benzene 70 5:1 85

2 Reaction condition:0.15 mmol of 1a with 0.23 mmol of 2a in 2.5 ml solvent using 10 mol%
catalyst and 75 uL sat. sodium carbonate. °Isolated combined yield after silica gel column
chromatography.cDetermined by *H NMR.“Determined by chiral HPLCand of the major
diastereomer.®Reaction carried out 5 mol% catalyst. ‘Reaction carried out with 20 mol% catalyst.
9Reaction was performed with sat. Potassium carbonate solution. "Reaction was performed with
sat. Sodium bicarbonate solution.

D. General procedure for the synthesis of compound 3a with preformed N-Boc imine:

BocHN

CN catalyst V Ph
NBoc (10 mol%) *
+ )]\ —0> *[ ~CN
N O Ph H benzene, RT
H sat. Na,CO; ” 0
1a 24 h 3a
yield= 50%,
dr=3:1,
ee=86%

E. Crystal data and structure refinement for chiral compound (CCDC No. 1831432) (3v):

S8,
ce‘“v—‘\ 01\,,\”
C7f:w @5‘@01 c22
C”“ /\\011 02 @ \
Empirical formula C22H22FN303
Formula weight 3954
CCDC Number 1831432
Crystal habit, colour Needle, White
Crystal size, mm? 0.18 x 0.12 x0.08
Temperature, 7' 293(2)
Wavelength, A(A) 0.71073
Crystal system monoclinic
Space group P2(1)/c
Unit cell dimensions a=11.8968(11)A
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b=18.4254(171)A
c=10.7033(8)A
a=90.00°, /= 103.556(8)°

7=90.00°
Volume, V' (A?) 2280.8(3)
V4 4
Calculated density, Mg-m™ 1.242
Absorption coefficient, 0.091
u (mm™)
F(000) 900.0
@ range for data collection 2.95 to 25°
Limiting indices -14<h<10,-14<k<21,-11<1<12

Reflection collected/unique 8912/ 4015[R(int)=0.0329]

Completeness to 6 99.81% (6= 25.00°)
Max. and min. transmission 0.993/0.987

Refinement method 'SHELXL-97(Sheldrick, 1997)'

Data/restraints/parameters 4015/0/285

Goodness—of—fit on F? 1.051
Final R indices [/>2sigma(/)] Ri=0.0567, wR>= 0.1208

R indices (all data)
Largest diff. peak and hole

R1=0.0982, wR2 =0.1468
0.44 and -0.21e-A"3

F. Characterization data for compounds (3a-3y):

Tert-butyl ((R)-((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(phenyl)methyl)carbamat
(3a)
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White sticky solid (42.4 mg, yield: 75%); Diastereomeric ratio: 5:1; *H NMR (600 MHz,
CDCls): 6 8.43 (s, 1H), 7.45 — 7.35 (m, 3H), 7.32 (t, J = 7.7 Hz, 1H), 7.26 (d, J = 6.3 Hz, 2H),
7.12 (t, J = 7.4 Hz, 1H), 7.03 (d, J = 7.2 Hz, 1H), 6.97 (d, J = 7.9 Hz, 1H), 5.64 (d, J = 9.0 Hz,
1H), 4.94 (d, J = 7.4 Hz, 1H), 3.35 (d, J = 16.1 Hz, 1H), 2.72 (d, J = 16.1 Hz, 1H), 1.35 (s, 9H);13C
NMR(125 MHz, CDCls): 6 164.4, 154.9, 136.0, 135.7, 129.4, 129.3, 129.1, 128.9, 127.7, 124.6,
118.3, 117.5, 116.4, 80.8, 54.8, 51.0, 33.8, 28.3;HRMS (+ESI): Calc for C22H24N303 [M+H]*
378.1812; found378.1817; The enantiomeric ratio was determined by HPLC analysis using Daicel
Chiralpak 1A column (90:10 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 13.5 min,
Tmajor = 24.0 min); Enatiomeric excess: 98%;

Tert-butyl ((R)-((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(4-
isopropylphenyl)methyl)carbamate (3b)

BocHN,,,/

White sticky solid (46.5 mg, yield: 74%);Diastereomeric ratio: 5:1; 'H NMR (600 MHz,
CDCls): & 8.67 (s, 1H), 7.34 (t, J = 7.6 Hz, 1H), 7.29 — 7.26 (m, 2H), 7.20 (d, J = 8.1 Hz, 2H),
7.14 (t, J = 7.4 Hz, 1H), 7.07 (d, J = 7.1 Hz, 1H), 7.01 (d, J = 7.9 Hz, 1H), 5.63 (d, J = 8.8 Hz,
1H), 4.96 (d, J = 8.4 Hz, 1H), 3.37 (d, J = 16.1 Hz, 1H), 2.95 (dt, J = 13.8, 6.9 Hz, 1H), 2.78 (d, J
= 16.1 Hz, 1H), 1.36 (s, 9H), 1.28 (d, J = 6.8 Hz, 6H); ¥*C NMR (100 MHz, CDClz):  164.6,
154.9, 150.1, 136.1, 133.0, 129.2, 128.9, 127.7, 127.1, 124.5, 118.4, 116.4, 80.6, 54.6, 51.3, 34.0,
33.8, 28.3, 24.1, 24.0; HRMS (+ESI): Calc for C22H30N303 [M+H]" 420.2282; found 420.2280;
The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IA column
(85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 7.1 MiN, Tmajor = 18.4 min);
Enatiomeric excess: 94%;

Tert-butyl ((R)-(4-(tert-butyl)phenyl)((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yl)methyl)carbamate (3c)

S7



White sticky solid (46.8 mg, yield: 72%); Diastereomeric ratio: 5:1; *H NMR (600 MHz, CDCls)
5 8.51 (s, 1H), 7.40 (d, J=8.2 Hz, 2H), 7.31 (t, J = 7.7 Hz, 1H), 7.19 (d, J = 8.2 Hz, 2H), 7.12 (t,
J=7.4Hz, 1H), 7.06 (d, J = 7.0 Hz, 1H), 6.97 (d, J = 7.9 Hz, 1H), 5.62 (d, J = 8.7 Hz, 1H), 4.95
(d, J=8.3Hz, 1H), 3.35 (d, J = 16.1 Hz, 1H), 2.76 (d, J = 16.2 Hz, 1H), 1.36 (s, 9H), 1.33 (s, 9H);
13C NMR (150 MHz, CDCl3): 6 164.4, 155.0, 152.4, 136.1, 132.6, 129.2, 128.9, 127.4, 126.0,
124.5, 1185, 117.7, 116.3, 80.7, 54.5, 51.3, 34.9, 33.9, 31.5, 28.4;HRMS (+ESI): Calc for
C26H32N303 [M+H]" 434.2438; found 434.2435; The enantiomeric ratio was determined by HPLC
analysis using Daicel Chiralpak IA column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,
Tminor = 6.7 MIN, Tmajor = 12.4 min);Enatiomeric excess: 96%;

Tert-butyl ((R)-((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(4-
methoxyphenyl)methyl)carbamate (3d)

White sticky solid (42.1 mg, yield: 69%);Diastereomeric ratio: 5:1; 'H NMR (600 MHz,
CDCls): 8 7.31 (t, J = 7.7 Hz, 1H), 7.17 (d, J = 8.6 Hz, 2H), 7.11 (t, J = 7.4 Hz, 1H), 7.02 (d, J =
7.4 Hz, 1H), 6.91 (t, J = 7.1 Hz, 3H), 5.55 (d, J = 8.6 Hz, 1H), 4.88 (d, J = 8.3 Hz, 1H), 3.83 (s,
3H), 3.35 (d, J = 16.1 Hz, 1H), 2.73 (d, J = 16.2 Hz, 1H), 1.37 (s, 9H); *C NMR (150 MHz,
CDCls): 6164.1,160.3, 154.9,135.9, 129.3, 128.9, 128.9, 127.8, 124.6, 118.4,117.6, 116.1, 114.4,
80.7, 55.6, 54.3, 51.3, 33.8, 28.4; HRMS (+ESI): Calc for C23sH26N304 [M+H]* 408.1918; found
408.1921; The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak 1A
column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 11.0 mMin, Tmajor= 17.6
min)Enatiomeric excess: 86%);

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(4-fluorophenyl)methyl)carbamate
(3e)
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White sticky solid (45.6 mg, yield: 77%); Diastereomeric ratio: 5:1; *H NMR (600 MHz,
CDCls): 6 8.43 (s, 1H), 7.35 (t,J= 7.7 Hz, 1H), 7.30 — 7.26 (m, 2H), 7.15 (t, J = 7.5 Hz, 1H), 7.11
(t, J=8.5Hz, 2H), 7.05 (d, J = 7.3 Hz, 1H), 6.99 (d, J = 7.9 Hz, 1H), 5.67 (d, J = 8.1 Hz, 1H),
4.93 (d, J = 7.6 Hz, 1H), 3.39 (d, J = 16.2 Hz, 1H), 2.73 (d, J = 16.2 Hz, 1H), 1.37 (s, 9H); 3C
NMR (150 MHz, CDCls): 6 164.1 (d, J = 16.5), 162.4, 154.9, 135.9, 131.8, 129.6 (d, J = 9), 129.4,
128.8, 124.8, 118.2, 117.3, 116.4, 116.1 (d, J = 21), 80.9, 54.3, 50.9, 33.8, 28.3; HRMS (+ESI):
Calc for C22H23FN303 [M+H]"396.1718; found 396.1722; The enantiomeric ratio was determined
by HPLC analysis using Daicel Chiralpak 1A column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25
°C, 254 nm, zminor = 9.3 Min, major = 14.5 min); Enatiomeric excess: 92%.

Tert-butyl ((R)-(4-chlorophenyl)((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yhmethyl)carbamate(3f)

White sticky solid (46.3 mg, yield: 75%);Diastereomeric ratio: 5:1; 'H NMR (400 MHz,
CDCls): 6 8.23 (s, 1H), 7.38 (d, J =8.5 Hz, 2H), 7.33 (t, J = 7.7 Hz, 1H), 7.21 (d, J = 8.5 Hz, 2H),
7.13 (t, J = 7.4 Hz, 1H), 7.04 (d, J = 7.5 Hz, 1H), 6.94 (d, J = 7.8 Hz, 1H), 5.66 (d, J = 8.4 Hz,
1H), 4.89 (d, J = 8.4 Hz, 1H), 3.37 (d, J = 16.2 Hz, 1H), 2.73 (d, J = 16.3 Hz, 1H), 1.36 (s, 9H);
13C NMR(100 MHz, CDCl3):6 163.7, 154.6, 135.6, 135.2, 134.2, 129.2, 129.1, 128.9, 128.7,
124.6, 118.0, 116.9, 116.1, 80.8, 54.2, 50.5, 33.6, 28.2; HRMS (+ESI): Calc for C22H23CIN3O3
[M+H]" 412.1422; found 412.1422; The enantiomeric ratio was determined by HPLC analysis
using Daicel Chiralpak IA column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,zminor =
9.4 min, major = 16.2 min); Enatiomeric excess: 79%.

Tert-butyl ((R)-(4-bromophenyl)((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)methyl)carbamate
(39)
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White sticky solid (49.9 mg, yield: 73%);Diastereomeric ratio: 5:1; *H NMR (600 MHz,
CDCls): 6 8.35 (s, 1H), 7.53 (d, J = 8.4 Hz, 2H), 7.33 (t, J = 7.7 Hz, 1H), 7.14 (dd, J = 14.0, 7.9
Hz, 3H), 7.04 (d, J = 7.3 Hz, 1H), 6.96 (d, J = 7.9 Hz, 1H), 5.65 (d, J = 8.1 Hz, 1H), 4.88 (d, J =
7.4 Hz, 1H), 3.37 (d, J = 16.2 Hz, 1H), 2.72 (d, J = 16.3 Hz, 1H), 1.35 (s, 9H); 3C NMR (150
MHz, CDCls): 6 164.1,154.9, 135.8, 134.9, 132.2,129.5, 129.4, 128.8, 124.8, 123.6, 118.2, 117.1,
116.4, 81.0, 54.4, 50.7, 33.8, 28.3; HRMS (+ESI): Calc for C22H23BrN3zO3 [M+H]" 456.0917;
found 456.0908; The enantiomeric ratio was determined by HPLC analysis using Daicel
ChiralpaklA column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zminor = 10.0 min, zmajor
= 17.0 min); Enatiomeric excess: 81%;

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(4-cyanophenyl)methyl)carbamate
(3h)

White sticky solid (40.4 mg, yield: 67%);Diastereomeric ratio: 4:1; 'H NMR (600 MHz,
CDCl3): 6 7.91 (s, 1H), 7.71 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.3 Hz, 2H), 7.36 (t, J = 7.7 Hz, 1H),
7.16 (t, J = 7.3 Hz, 1H), 7.06 (d, J = 7.4 Hz, 1H), 6.93 (d, J = 7.8 Hz, 1H), 5.73 (d, J = 8.1 Hz,
1H), 4.94 (d, J = 7.4 Hz, 1H), 3.41 (d, J = 16.3 Hz, 1H), 2.72 (d, J = 16.3 Hz, 1H), 1.36 (s, 9H);
13C NMR(150 MHz, CDCls): & 163.3, 154.8, 141.1, 135.6, 132.8, 129.7, 128.8, 128.7, 125.1,
118.4, 118.0, 116.7, 116.4, 113.4, 81.4, 54.7, 50.2, 33.8, 28.3; HRMS (+ESI): Calc for
Ca23H22N4NaOs [M+Na]* 425.1584; found 425.1594; The enantiomeric ratio was determined by
HPLC analysis using Daicel Chiralpak 1A column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C,

254 nm, Tminor = 14.6 Min, tmajor = 26.0 min); Enatiomeric excess: 84%.

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(4-nitrophenyl)methyl)carbamate
(3i)
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White sticky solid (44.3 mg, yield: 70%); Diastereomeric ratio: 5:1; *H NMR (400 MHz,
CDCls3): 6 8.47 (s, 1H), 8.27 (d, J = 8.6 Hz, 2H), 7.51 (d, J = 8.7 Hz, 2H), 7.36 (t, J = 7.7 Hz, 1H),
7.18 (t, J =7.5Hz, 1H), 7.09 (s, 1H), 6.97 (d, J = 7.9 Hz, 1H), 5.87 (d, J= 4.0 Hz, 1H), 5.01 (d, J
= 7.9 Hz, 1H), 3.42 (d, J = 16.3 Hz, 1H), 2.75 (d, J = 16.4 Hz, 1H), 1.35 (s, 9H); 3C NMR (100
MHz,CDCls): 6 163.6, 154.8, 148.5, 143.1, 135.6, 129.7, 129.0, 128.8, 125.2, 124.2, 118.1, 116.6,
116.5, 81.4, 54.6, 50.1, 33.8, 28.3; HRMS (+ESI): Calc for C22H23N40s [M+H]*423.1663; found
423.1662; The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak 1A
column (85:15 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, Zminor = 14.8 MiN, Tmajor = 23.8 Min);

Enatiomeric excess: 89%:;

Tert-butyl((R)-((R)-3-cyano-2-0xo0-1,2,3,4-tetrahydroquinolin-3-yl)(4-
(trifluoromethyl)phenyl)methyl)carbamate (3j)

White sticky solid (52.1 mg, yield: 78%); Diastereomeric ratio: 5:1; 'H NMR (400 MHz,
CDCl3): 6 8.25 (s, 1H), 7.67 (d, J =8.1 Hz, 2H), 7.42 (d, J = 8.1 Hz, 2H), 7.35 (t, J = 7.6 Hz, 1H),
7.15 (t, J = 7.4 Hz, 1H), 7.07 (d, J = 7.4 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 5.75 (d, J = 4.5 Hz,
1H), 4.98 (d, J = 7.8 Hz, 1H), 3.40 (d, J = 16.3 Hz, 1H), 2.73 (d, J = 16.3 Hz, 1H), 1.36 (s, 10H);
13C NMR (100 MHz, CDCls): 6 163.8, 154.8, 139.9, 135.7, 131.8, 129.6, 128.9 (q, Jc-r = 251.2
Hz), 128.8, 128.3, 126.9, 126.0 (q, Jc.r = 10.5 Hz), 125.0, 118.2, 116.9, 116.4, 81.2, 54.6, 50.5,
33.8, 28.4; HRMS (+ESI): Calc for Co3H23F3sN3Os [M+H]" 446.1686; found 446.1689; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IA column (85:15n-
Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 7.9 MiN, major = 12.4 min); Enatiomeric
excess: 93%;

Tert-butyl ((R)-((R)-3-cyano-2-ox0-1,2,3,4-tetrahydroquinolin-3-yl)(m-tolyl)methyl)carbamate (3k)




White sticky solid (44.6 mg, yield: 76%); Diastereomeric ratio: 5:1; *H NMR (400 MHz,
CDCls): 6 8.10 (s, 1H), 7.30 (dd, J = 15.2, 7.7 Hz, 2H), 7.20 (d, J = 7.6 Hz, 1H), 7.12 (t, J = 7.4
Hz, 1H), 7.04 (s, 2H), 7.02 — 6.96 (m, 1H), 6.94 (d, J = 8.0 Hz, 1H), 5.58 (d, J = 9.1 Hz, 1H), 4.90
(d, J=8.7 Hz, 1H), 3.35 (d, J = 16.1 Hz, 1H), 2.72 (d, J = 16.1 Hz, 1H), 2.36 (s, 3H), 1.37 (s, 9H);
13C NMR(150 MHz, CDCls): & 164.4, 154.9, 138.8, 136.0, 135.6, 130.2, 129.3, 129.0, 128.9,
128.4,124.8,124.5,118.4,117.5,116.3,80.7,54.8,51.1, 33.9, 28.4, 21.7; HRMS (+ESI): Calcfor
C23H26N303 [M+H]"392.1963; found 392.1962; The enantiomeric ratio was determined by HPLC
analysis using Daicel Chiralpak 1A column (90:10 n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,

Tminor = 10.4 MiN, Tmajor = 18.7 min);Enatiomeric excess: 98%;

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(3-fluorophenyl)methyl)carbamate
@)

White sticky solid (45.6 mg, yield: 77%); Diastereomeric ratio: 5:1; 'H NMR (400 MHz,
CDCls): & 8.18 (s, 1H), 7.36 (dt, J = 15.1, 7.8 Hz, 2H), 7.14 (t, J = 7.6 Hz, 1H), 7.12 — 7.03 (m,
3H), 6.99 (d, J = 9.5 Hz, 1H), 6.94 (d, J = 7.8 Hz, 1H), 5.66 (d, J = 8.5 Hz, 1H), 4.91 (d, J = 8.2
Hz, 1H), 3.38 (d, J = 16.2 Hz, 1H), 2.76 (d, J = 16.3 Hz, 1H), 1.37 (s, 9H); *C NMR (100
MHz,CDCls): 6 164..0 (d, J = 46.5), 161.7, 154.9, 135.8, 130.7 (d, J = 12), 129.5, 128.9, 124.9,
123.5, 123.5, 118.3, 116.6, 116.3, 115.0 (d, J = 33), 81.1, 54.5, 50.7, 33.8, 28.4; HRMS (+ESI):
Calc for C22H23FN3Os[M+H]" 396.1718; found 396.1718; The enantiomeric ratio was determined
by HPLC analysis using Daicel Chiralpak IA column (85:15 n-Hexane/2-PrOH, 1.0 mL/min, 25
°C, 254 nm, tmajor = 11.3 min, zminor = 13.7 min);Enatiomeric excess: 89%;

Tert-butyl ((R)-(3-chlorophenyl)((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)methyl)carbamate
(3m)




White sticky solid (45.7 mg, yield: 74%); Diastereomeric ratio: 5:1; *H NMR (400 MHz,
CDCls): 6 8.54 (s, 1H), 7.39 — 7.30 (m, 3H), 7.22 (d, J = 7.2 Hz, 2H), 7.15 (t, J = 7.5 Hz, 1H),
7.06 (d,J=7.4Hz, 1H), 6.97 (d, J = 7.9 Hz, 1H), 5.70 (d, J = 7.7 Hz, 1H), 4.90 (d, J = 8.2 Hz,
1H), 3.38 (d, J = 16.2 Hz, 1H), 2.75 (d, J = 16.3 Hz, 1H), 1.36 (s, 9H);:*C NMR (100 MHz,
CDCls): 6 164.1,154.8, 137.9, 135.8, 134.9, 130.4, 129.6, 129.5, 128.9, 128.2, 125.8, 124.9, 118.2,
117.0, 116.5, 81.1, 54.6, 50.6, 33.9, 28.4; HRMS (+ESI): Calc for C2H23CIN3Os
[M+H]"412.1422; found 412.1428; The enantiomeric ratio was determined by HPLC analysis
using Daicel Chiralpak 1A column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, minor =
8.0 min, major = 15.2 min);Enatiomeric excess: 87%;

Tert-butyl ((R)-(3-bromophenyl)((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)methyl)carbamate
(3n)

White sticky solid (49.2 mg, yield: 72%); Diastereomeric ratio: 5:1; ‘H NMR (400 MHz,
CDCls): & 8.21 (s, 1H), 7.53 (d, J = 7.0 Hz, 1H), 7.33 (d, J = 11.5 Hz, 2H), 7.28 (d, J = 7.3 Hz,
2H), 7.16 (t, J = 7.4 Hz, 1H), 7.06 (d, J = 7.4 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 5.65 (d, J = 8.5
Hz, 1H), 4.88 (d, J = 8.2 Hz, 1H), 3.38 (d, J = 16.2 Hz, 1H), 2.74 (d, J = 16.3 Hz, 1H), 1.37 (s,
9H); *C NMR(100 MHz, CDCls): 6 163.9, 154.8, 138.1, 135.8, 132.5, 131.2, 130.7, 129.5, 128.9,
126.1, 124.9, 123.0, 118.2, 117.0, 116.4, 81.1, 54.5, 50.7, 33.9, 28.4; HRMS (+ESI): Calc for
C22H23BrNsOs [M+H]"456.0917; found 456.0916; The enantiomeric ratio was determined by
HPLC analysis using Daicel Chiralpak 1A column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C,
254 nm, tminor = 8.1 MiN, zmajor = 15.8 min);Enatiomeric excess: 87%;

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(3-cyanophenyl)methyl)carbamate
(30)

513



White sticky solid (39.2 mg, yield: 65%); Diastereomeric ratio: 4:1; *H NMR (600 MHz,
CDCls): 6 8.42 (s, 1H), 7.70 (dd, J = 7.6, 1.2 Hz, 1H), 7.62 (d, J = 6.9 Hz, 1H), 7.59 — 7.47 (m,
2H), 7.36 (t, J = 7.7 Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 7.3 Hz, 1H), 6.96 (d, J = 7.8 Hz,
1H),5.79 (d, J=6.4 Hz, 1H), 4.95 (d, J = 7.5 Hz, 1H), 3.42 (d, J = 16.3 Hz, 1H), 2.74 (d, J = 16.3
Hz, 1H), 1.36 (s, 9H); 3C NMR (150 MHz, CDCls):8 163.7, 154.8, 137.8, 135.6, 133.0, 132.1,
131.6, 130.0, 129.7, 128.7, 125.3, 118.3, 118.1, 116.7, 116.5, 113.2, 81.4, 54.5, 50.2, 33.9, 28.3;
HRMS (+ESI): Calc for C23H22NsNaOs [M+H]" 403.1765; found 403.1781; The enantiomeric
ratio was determined by HPLC analysis using Daicel Chiralpak 1A column (85:15n-Hexane/2-
PrOH, 1.0 mL/min, 25 °C, 254 nm, Tmajor = 12.4 min, zminor = 19.0 min); Enatiomeric excess: 93%;

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(3-nitrophenyl)methyl)carbamate
(3p)

White sticky solid (41.8 mg, yield: 66%); Diastereomeric ratio: 4:1; ‘H NMR (600 MHz,
CDCls): & 8.43 (s, 1H), 8.27 (d, J = 8.1 Hz, 1H), 8.12 (s, 1H), 7.76 (d, J = 6.2 Hz, 1H), 7.64 (t, J
=8.0 Hz, 1H), 7.37 (t, J= 7.7 Hz, 1H), 7.21 (t, J = 7.5 Hz, 1H), 7.13 (d, J = 7.1 Hz, 1H), 6.97 (d,
J=7.8 Hz, 1H), 5.89 (s, 1H), 5.04 (d, J = 7.9 Hz, 1H), 3.43 (d, J = 16.3 Hz, 1H), 2.79 (d, J = 16.2
Hz, 1H), 1.37 (s, 9H); 1*C NMR (150 MHz, CDCls):8 163.7, 154.9, 148.3, 138.2, 135.5, 133.5,
130.3,129.7,128.9, 125.3,124.3,123.3, 118.1, 116.6, 81.4, 54.6, 50.2, 33.9, 28.3; HRMS (+ESI):
Calc for C22H23N4Os [M+H]"423.1662; The enantiomeric ratio was determined by HPLC analysis
using Daicel Chiralpak IA column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,zminor =
13.1 min, zmajor = 20.6 min);Enatiomeric excess: 90%;

tert-butyl ((R)-((R)-3-cyano-2-oxo0-1,2,3,4-tetrahydroquinolin-3-yl)(3-
(trifluoromethyl)phenyl)methyl)carbamate (3q)

S14



White sticky solid (52.7 mg, yield: 79%); Diastereomeric ratio: 5:1; *H NMR (400 MHz,
CDCl3): 6 8.24 (s, 1H), 7.64 (dd, J = 36.2, 6.0 Hz, 3H), 7.38 (dd, J = 17.1, 9.5 Hz, 2H), 7.24 —
7.12 (m, 1H), 7.06 (s, 1H), 7.02 — 6.90 (m, 1H), 5.75 (d, J = 7.5 Hz, 1H), 5.00 (d, J = 2.8 Hz, 1H),
3.41 (d, J = 16.2 Hz, 1H), 2.69 (d, J = 16.5 Hz, 1H), 1.38 (5, 9H); 3C NMR (150 MHz, CDCls):
5163.8,154.9,136.9,135.8, 131.3,131.1, 130.7, 129.8, 129.6, 128.9, 126.2 (q, Jc-r = 6 Hz), 125.7
(9, Jc-F=262.5Hz), 125.3(q, Jcr =3 Hz), 118.1, 116.9, 116.4, 81.2,54.7,50.7, 33.9, 28.3; HRMS
(+ESI): Calc for Ca3H23F3N3Os [M+H]" 446.1686; found 446.1687; The enantiomeric ratio was
determined by HPLC analysis using Daicel Chiralpak IA column (85:15 n-Hexane/2-PrOH, 1.0
mL/min, 25 °C, 254 nm, tminor = 6.4 MiN, Tmajor = 10.4 min); Enatiomeric excess: 90%;

Tert-butyl ((R)-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)(o-tolyl)methyl)carbamate (3r)

White sticky solid (32.3 mg, yield: 55%); Diastereomeric ratio: 3:1; 'H NMR (600 MHz,
CDCls): 8 8.10 (s, 1H), 7.83 (d, J = 7.7 Hz, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7.26 — 7.23 (m, 2H),
7.11(d, J=7.7 Hz, 1H), 7.00 (t, J = 7.4 Hz, 1H), 6.93 (t, = 8.2 Hz, 1H), 6.78 (d, J = 7.3 Hz, 1H),
5.37 (dd, J = 45.3, 8.3 Hz, 2H), 3.40 (d, J = 16.1 Hz, 1H), 2.79 (d, J = 16.1 Hz, 1H), 1.65 (s, 3H),
1.38 (s, 9H); 3C NMR (150 MHz, CDCls): § 164.5, 155.0, 136.0, 134.9, 131.5, 129.2, 129.0,
128.8, 127.3, 125.8, 124.4, 118.7, 118.6, 116.1, 80.7, 50.7, 34.1, 28.4, 18.9; HRMS (+ESI):
Calcfor C23H26N303 [M+H]* 392.1963; found 392.1968; The enantiomeric ratio was determined
by HPLC analysis using Daicel Chiralpak IA column (85:15 n-Hexane/2-PrOH, 1.0 mL/min, 25
°C, 254 nm, zminor = 8.2 Min, major = 10.5 min); Enatiomeric excess: 48%;

Tert-butyl ((R)-((R)-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(naphthalen-2-yl)methyl)carbamate
(3s)

515



White sticky solid (49.9 mg, yield: 78%); Diastereomeric ratio: 5:1; *H NMR (400 MHz,
CDCl3): 6 8.22 (s, 1H), 7.88 (dd, J = 12.2, 7.0 Hz, 2H), 7.84 — 7.78 (m, 1H), 7.65 (s, 1H), 7.57 —
7.47 (m, 2H), 7.45 (dd, J = 8.5, 1.6 Hz, 1H), 7.35 (t, J = 7.7 Hz, 1H), 7.15 (t, J = 7.4 Hz, 1H), 7.06
—6.93 (m, 2H), 5.76 (d, J = 8.9 Hz, 1H), 5.11 (d, J = 8.8 Hz, 1H), 3.36 (d, J = 16.2 Hz, 1H), 2.73
(d, J =16.2 Hz, 1H), 1.37 (s, 9H); *C NMR (100 MHz, CDCls):5 164.2, 155.0, 136.0, 133.7,
133.1, 129.4, 129.1, 129.0, 128.4, 128.0, 127.6, 127.0, 126.9, 124.6, 118.5, 117.5, 116.3, 80.9,
55.2, 53.6, 33.9, 28.4; HRMS (+ESI): Calc for C2sH26N303 [M+H]428.1969; found 412.19.70;
The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak 1A column
(85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 10.3 mMin, tmajor = 16.8 min);
Enatiomeric excess: 98%;

Tert-butyl ((R)-1-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)-3-phenylpropyl)carbamate (3t)

White sticky solid (33.4 mg, yield: 55%); Diastereomeric ratio: 3:1; ‘H NMR (400 MHz,
CDCls): & 7.79 (s, 1H), 7.24 (d, J = 7.5 Hz, 3H), 7.17 (t, J = 7.3 Hz, 1H), 7.11 (dd, J = 13.9, 7.4
Hz, 3H), 7.02 (t, J = 7.5 Hz, 1H), 6.81 (d, J = 8.0 Hz, 1H), 4.90 (d, J = 10.4 Hz, 1H), 4.11 — 3.99
(m, 1H), 3.35 - 3.21 (m, 2H), 2.78 (dd, J = 21.0, 7.1 Hz, 1H), 2.60 — 2.48 (m, 1H), 2.20 (dd, J =
14.6, 7.3 Hz, 2H), 1.42 (s, 9H); 13C NMR (100 MHz, CDCls): 6 163.9, 155.8, 140.7, 135.5, 129.0,
128.7, 128.6, 128.5, 126.4, 124.6, 119.7, 117.5, 115.8, 80.5, 52.2, 49.4, 34.5, 33.8, 32.5, 28.5;
HRMS (+ESI): Calc for C2sH2sN303[M+H]"406.2125; found 406.2127; The enantiomeric ratio
was determined by HPLC analysis using Daicel Chiralpak ID column (85:15n-Hexane/2-PrOH,
1.0 mL/min, 25 °C, 254 nm, tmajor = 22.3 MiN, zminor = 30.0 min);Enatiomeric excess: 71%;

Tert-butyl ((R)-1-((R)-3-cyano-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)pentyl)carbamate (3u)

S16



Brown sticky solid (28.9 mg, yield: 54%); Diastereomeric ratio: 3:1; 'H NMR (400 MHz,
CDCl3):6 8.02 (s, 1H), 7.28 — 7.24 (m, 2H), 7.20 (d, J = 7.3 Hz, 1H), 7.07 (t, J = 7.4 Hz, 1H), 6.85
(d, J = 7.8 Hz, 1H), 4.81 (d, J= 10.4 Hz, 1H), 4.07 — 3.94 (m, 1H), 3.33 (g, J= 16.0 Hz, 2H), 1.91
—1.78 (m, 2H), 1.43 (dd, J = 7.9, 6.3 Hz, 2H), 1.40 (s, 9H), 1.29 (d, J = 4.7 Hz, 2H), 0.87 (d, J =
4.4 Hz, 3H); *C NMR (100 MHz, CDCls): § 164.2, 156.0, 135.7, 129.1, 128.5, 124.5, 119.8,
117.7, 115.9, 80.3, 52.6, 49.5, 34.6, 31.5, 28.4, 28.3, 22.3, 14.1; HRMS (+ESI): Calc for
C20H28N303 [M+H]*358.2125; found 358.2129; The enantiomeric ratio was determined by HPLC
analysis using Daicel Chiralpak IE column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,
Tmajor = 20.9 MiN, Tminor = 24.4 min); Enatiomeric excess: 67%;

Tert-butyl ((R)-((R)-3-cyano-6-fluoro-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(phenyl)methyl)carbamate
(3v)

White sticky solid (44.4 mg, yield: 75%);Diastereomeric ratio: 5:1; 'H NMR (600 MHz,
CDCl3): 6 8.35 (s, 1H), 7.51 — 7.33 (m, 3H), 7.29 — 7.26 (m, 2H), 7.04 (t, J = 8.4 Hz, 1H), 6.94
(dt, J = 8.7, 4.4 Hz, 1H), 6.76 (d, J = 7.2 Hz, 1H), 5.60 (d, J = 8.9 Hz, 1H), 4.94 (d, J = 7.3 Hz,
1H), 3.34 (d, J = 16.3 Hz, 1H), 2.70 (d, J = 16.3 Hz, 1H), 1.36 (s, 9H); 13C NMR (150 MHz,
CDCl3): 6 163.9 (d, J =9 Hz), 160.2, 158.6, 155.0, 135.5, 132.3, 129.6, 129.2, 127.7, 120.2 (d, J
=75 Hz),117.6 (d, J = 7.5 Hz), 116.2, 116.0, 115.9, 115.8, 80.9, 54.9, 50.8, 33.8, 28.4; HRMS
(+ESI): Calc for Co2H23FN303 [M+H]" 396.1718; found 396.1724; The enantiomeric ratio was
determined by HPLC analysis using Phenomenex Lux C1 column (90:10 n-Hexane/2-PrOH, 1.0
mL/min, 25 °C, 254 nm, major = 10.6 mMin, zminor = 13.3 min); Enatiomeric excess: 92%;

Tert-butyl ((R)-((R)-6-chloro-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(phenyl)methyl)carbamate
(3w)

S17



White sticky solid (43.7 mg, yield: 71%); Diastereomeric ratio: 5:1; *H NMR (600 MHz, CDCls)
5 8.08 (s, 1H), 7.42 (dd, J = 5.0, 1.7 Hz, 3H), 7.30 (dd, J = 8.4, 1.7 Hz, 1H), 7.27 (s, 2H), 7.02 (s,
1H), 6.89 (d, J = 8.4 Hz, 1H), 5.56 (d, J =9.2 Hz, 1H), 4.94 (d, J = 7.9 Hz, 1H), 3.33 (d, J = 16.3
Hz, 1H), 2.70 (d, J = 16.3 Hz, 1H), 1.36 (s, 9H); 3C NMR (150 MHz, CDCls):5 163.8, 155.0,
135.4, 134.7, 129.6, 129.3, 129.3, 128.8, 127.7, 120.1, 117.4, 117.2, 80.9, 55.0, 50.9, 33.7, 28.4;
HRMS (+ESI): Calc for C22H23CIN3Os [M+H]" 412.1422; found 412.1426; The enantiomeric
ratio was determined by HPLC analysis using Daicel Chiralpak 1A column (88:12n-Hexane/2-
PrOH, 1.0 mL/min, 25 °C, 254 nm, Zminor = 10.8 min, zmajor = 23.5 min) Enatiomeric excess: 93%.
Tert-butyl ((R)-((R)-3-cyano-6-methoxy-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yl)(phenyl)methyl)carbamate (3x)

White sticky solid (47.6 mg, yield: 78%); Diastereomeric ratio: 6:1; ‘H NMR (400 MHz,
CDCl3): 4 8.65 (s, 1H), 7.48 — 7.35 (m, 3H), 7.29 (dd, J = 6.6, 2.8 Hz, 2H), 6.93 (dd, J = 13.1, 8.7
Hz, 1H), 6.85 (dd, J = 8.6, 2.6 Hz, 1H), 6.58 (s, 1H), 5.70 (d, J = 8.6 Hz, 1H), 4.94 (d, J = 8.0 Hz,
1H), 3.81 (s, 3H), 3.32 (d, J = 16.2 Hz, 1H), 2.69 (d, J = 16.3 Hz, 1H), 1.35 (s, 9H); 13C NMR
(100 MHz, CDCl3): 6 164.1, 156.7, 154.9, 135.9, 129.4, 129.0, 127.8, 119.8, 117.5, 117.4, 114.8,
114.0, 80.7, 55.9, 54.9, 50.9, 34.1, 28.4; HRMS (+ESI): Calc for C23sH26N304 [M+H]408.1918;
found 408.1926; The enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak
IA column (85:15n-Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, zmajor = 10.6 min, zminor = 17.5
min);Enatiomeric excess: 92%.

Tert-butyl ((R)-((R)-5-chloro-3-cyano-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)(phenyl)methyl)carbamate
@3y)

S18



White sticky solid (43.1 mg, yield: 70%); Diastereomeric ratio: 5:1; *H NMR (600 MHz,
CDCls): 6 8.26 (d, J =22.6 Hz, 1H), 7.41 (dd, J = 5.0, 1.7 Hz, 2H), 7.29 — 7.24 (m, 2H), 7.22 (dd,
J=6.6,2.8 Hz, 2H), 7.18 (d, J = 8.0 Hz, 1H), 6.91 — 6.85 (m, 1H), 5.59 (d, J = 9.2 Hz, 1H), 4.95
(d, J = 8.6 Hz, 1H), 3.16 (s, 2H), 1.37 (s, 9H); *C NMR (150 MHz, CDCls): § 164.0, 155.0,
137.4,135.1, 134.1, 130.0, 129.5, 129.4, 127.7, 125.4, 117.1, 116.9, 114.8, 80.9, 55.2, 51.4, 31.1,
28.4; HRMS (+ESI): Calc for Cx»H23CIN3Os [M+H]" 412.1422; found 412.1418; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IA column (85:15n-
Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm,zminor = 7.2 MiN, tmajor = 10.7 min);Enatiomeric
excess: 84%.

G.Tert-butyl((R)-((S)-3-((4-methylphenylsulfonamido)methyl)-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)(phenyl)methyl)carbamate(5)

General procedure for the synthesis of compound 5:

Under argon atmosphere, 3a (0.15 mmol) in Et2O (1.5 ml) was added suspension solution
LiAIH4(0.9 mmol) in 1 ml Et20 at 0 °C. The mixture was allowed to warm at ambient temperature
and stirred for 4h. Next water (20 pl), 15% aqueous NaOH (20 pl) and water (60 pl) were
sequentially added dropwise at 0 °C, the mixture was allowed stirred at room temperature for 15
min. Then the reaction mixture was filtered through a celite pad, the celite pad was washed with
ether. The filtrate concentrated in vacuo and the corresponding amine was used for the next step

without further purification.

To a round-bottom flask were added sequentially amine (0.1 mmol), CH2Cl> (3 ml), EtzN (0.1
mmol) and TsCl (0.1 mmol). the reaction was stirred for 24 h at room temperature. Then the
mixture was poured into water (2 ml) and the organic layer was separated and the aqueous layer
was extracted with CH2Cl, twice. The combined organic layers were dried over Na,SO4 and
evaporated. The crude product was purified by column chromatography using 30% ethyl acetate

in hexane.

519



White sticky solid (36.1 mg, yield: 45%);Diastereomeric ratio: 5:1; ‘H NMR (600 MHz,
CDCls): 6 9.03 (s, 1H), 7.69 (d, J = 8.1 Hz, 2H), 7.32 (dd, J = 15.2, 7.2 Hz, 5H), 7.18 (t, J = 6.9
Hz, 2H), 7.07 (t, J = 6.7 Hz, 3H), 6.79 (d, J = 8.0 Hz, 1H), 5.73 (s, 1H), 4.77 (s, 1H), 3.43 (d, J =
17.3 Hz, 2H), 2.67 (dd, J = 12.8, 9.2 Hz, 1H), 2.58 (d, J = 16.9 Hz, 1H), 2.45 (s, 3H), 1.34 (s, 9H);
13C NMR (150 MHz, CDCls): & 172.8, 155.1, 149.2, 143.7, 136.8, 135.7, 130.1, 129.3, 129.0,
128.9, 128.5, 128.3, 128.0, 127.9, 127.2, 1245, 116.1, 79.9, 60.6, 55.2, 49.0, 44.9, 28.5, 21.8;
HRMS (+ESI): Calc for C29H33N205S [M+H]*536.2214; found 536.2222; The enantiomeric ratio
was determined by HPLC analysis using Daicel Chiralpak 1A column (70:30 n-Hexane/2-PrOH,

1.0 mL/min, 25 °C, 254 nm, tminor = 18.3mMin,zmajor = 28.5 min); Enatiomeric excess: 98%.

H. Tert-butyl((R)-((S)-2-0x0-3-(2-0x0-2-phenylethyl)-1,2,3,4-tetrahydroquinolin-3-
yD(phenyl)methyl)carbamate(6)

General procedure for the synthesis of compound 6:

Under argon atmosphere, 3a (0.15 mmol) in Et2O (1.5 ml) was added suspension solution
LiAIH4(0.9 mmol) in 1 ml Et20 at 0 °C. The mixture was allowed to warm at ambient temperature
and stirred for 4h. Next water (20 ul), 15% aqueous NaOH (20 ul) and water (60 pl) were
sequentially added dropwise at 0 °C, the mixture was allowed stirred at room temperature for 15
min. Then the reaction mixture was filtered through a celite pad, the celite pad was washed with
ether. The filtrate concentrated in vacuo and the corresponding amine was used for the next step

without further purification.

To a round-bottom flask were added sequentially amine (0.1 mmol), CH2Cl2 (3 ml), EtsN (0.1
mmol) and PhCOCI (0.1 mmol). the reaction was stirred for 24 h at room temperature. Then the
mixture was poured into water (2 ml) and the organic layer was separated and the aqueous layer
was extracted with CH2Cl, twice. The combined organic layers were dried over Na,SO4 and
evaporated. The crude product was purified by column chromatography using 30% ethyl acetate

in hexane.

S20



White sticky solid (30.5 mg, yield: 42%); Diastereomeric ratio: 5:1; *H NMR (600 MHz,
CDCl3): 6 8.17 (s, 1H), 8.11 (d, J=7.5Hz, 1H), 7.73 (d, J = 7.4 Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H),
7.39 (t, J=7.5Hz, 2H), 7.33 (t, J =7.3 Hz, 2H), 7.29 (d, J = 7.1 Hz, 1H), 7.20 (dd, J = 17.1, 8.7
Hz, 3H), 7.15 (d, J = 7.2 Hz, 1H), 7.05 (t, J = 7.3 Hz, 1H), 6.80 (d, J = 7.8 Hz, 1H), 5.59 (s, 1H),
5.11 (s, 1H), 3.99 — 3.86 (m, 1H), 3.65 (d, J = 6.4 Hz, 1H), 2.95 (d, J = 15.6 Hz, 1H), 2.81 (d, J =
16.6 Hz, 1H), 1.37 (s, 9H); 13C NMR (150 MHz, CDCls): & 172.6, 167.9, 155.6, 135.9, 134.2,
133.5,131.8, 130.3, 129.0, 128.7, 128.7, 128.6, 128.3, 128.2, 127.2, 124.2, 115.4, 80.4, 55.3, 50.1,
40.9, 31.8, 28.5; HRMS (+ESI): Calc for C29H32N304 [M+H]* 486.2387; found 486.2388; The
enantiomeric ratio was determined by HPLC analysis using Daicel Chiralpak IA column (70:30 n-
Hexane/2-PrOH, 1.0 mL/min, 25 °C, 254 nm, tminor = 10.8 min, zmajor = 27.3 min); Enatiomeric
excess: 98%.
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J. NMR Spectra of compounds (3a-3x)
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K. NMR spectra for compounds 5 and 6.
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L. HPLC chromatogram of (3a-3x):

170 SNM-CN-NHBOC #210 [modified by user, 2 peaks manually assigned] UV WIS 1
mAL WWL:254 nm
] g
7 i
I <
s ] g
é 100+ 3
= 1 @
: ] 2
|
S ]
=
< 50
T min
10 T T T T T T
0.0 5.0 10.0 15.0 20.0 250 30.0 38.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mALU
1A 13.30 B64.46922 4967792177 119.3821 n.a.
2B 23.62 65.305 50.32207823 73.072 n.a.
450 SHk-CH-MHEOT 8197 (moafied by user, 2 nesks manually sssigned) .LI'-.-' "-.'IE 1
_'nP.'_. WVLIE54 nm
) A
= 300 a
= ] ™
£
g
-g 20 3a chiral
=
100~ g
.
447777
0.0 5.0 1.0 15.0 2000 250 300 330
Redention Time [min]
Mo. Pegk Mame RetTime (detectad) Arss Fel.Arsalident.] Height Amaunt
min mAU " min % mAl
TA 13.54 1958975 0.724894044568 3 48584 na.
2B 2407 ZER.25T7 98 275058558 2BV.182 n.a.
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200 SNM-CN-NHBOC #67 [modified by user, 4 peaks manually assigned] UV WIS _1
{mall WWL:254 nm
E g
250+ i
] ki
200
=1 ]
< ]
E ] 5
3 150 !
5 ] v
5 ] a
8 T ] w qj'
2 100+ 2 @
< r :
] o o
- m
-20 T T T T min
0.0 5.0 10.0 15.0 20.0 23.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Arealident.) Height Amount
min mAU*min % mAlL
1A 7.09 59.74332 393100704 210.4476 n.a.
2B 11.50 15.74025 10.35681341 36.13066 n.a.
ac 14.37 16.11828 10.60620663 35.33223 n.a.
4D 18.49 60.377 39.72690957 97.716 n.a.
17 ShA-CHN-NHBOC #6838 [rmod fled by user, 2 nesss manually 3asgned)] Uy W18 1
= mal WWLI254 nm
1 g
] :
®
~
3 100
E. .
i
5
20 : —— — in
[+2s] 5.0 10.0 150 200 250
Fetenton Time [min]
MNo. Peak Mame Ret.Time (detectad) Area Rel Arealident.) Haight Amaunt
min mAU"min % mAU
1A 7.12 2375782 2. 095408368 B.ZDE24 na
ZB 18.40 TB.938 97.004523683 121.483 na.
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10 SHA-CHN-NHEOC &71 [moddfled by user. 2 peaxs manually s5signad] L WIS 1
= |mald - W/LI254 nm|
] P
] % C(CHa)s
B T
e - W
; 2
™
= A '._
- a
£ 1 ~
i -
-] o
=
P
2 ]
20
_'_.M—.M‘ . J N PE—
= min
0.0 50 10.0 18.0 20.0 25.0
Retention Time [min]
Ma. Peak Mame RetTime (detectad) Arss Rel.&msalident] Hsight Amaunt
min maU'min %% mal
1A 6872 21.04102 47 871066847 7211328 na.
2B 12.55 228913 5212883353 51.41%9 n.a.
200 SNM-CN-NHBOC #72 [modified by user, 2 peaks manually assigned] UV WIS 1
qmal WWL:254 nm
. =
B =
1 b
2507 5
1 ~
200}
= J
j“‘-_: 4
.E‘ -
7 3c chiral
g 150
.
8 4
2 J
= 1004
] 2
50 @
] ' <
e- f\ min
- T T T T I T T L | T T I T T T T l T T T T I T T T T | T ™ T ' T T T T l T
0.0 25 5.0 7.5 10.0 12.5 15.0 175 22.0
Retention Time [min]
Mo. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAL
1A 6.75 1.628575 1.669745436 6.82761 n.a.
2B 12.43 95.9086 98.33025456 216.476 n.a.
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750 SNM-P2-APPLICATION #72 [modified by user, 2 peaks manually assigned] UV_VIS_2
7 mAU WVL:254 nm
60.0+ g
1 < i
4 " (0
- o0
40.0+ A -
J I ]
| I ~
4 | | f
| i
20.0+ ‘| \ [
J I
l | | [
|I \ w'l \
e o | S J'I_ — —_— _}"l _ e
min
-5.0 . —— T —— ———
00 50 100 150 200 250
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 11.17 24.64335 49.98869234 39.39663 n.a.
2B 18.67 24.654 50.01130766 27.507 n.a.
200 SNM-CN-NHBOC #61 [modified by user, 2 peaks manually assigned] Uv VIS 1
|mAU WHVL:254 nm
1501 o
5 ]
| |
8 1004 '
c | 3d chiral M
£ i [
] |
Q 1 |
< i ~ I
50+ §
| <
,- N N = — — & ]
min
Ny [ T T
0.0 25 50 75 100 125 15.0 17.5 220
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 11.08 5.639742 6.873283241  13.4057 n.a.
2B 17.67 76.413 93.12670676 128.277 n.a.
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SNM-P2-APPLICATION #63 [modified by user, 2 peaks manually assigned]

UV VIS 2

mAU

1-A-9.307

2-B-15.137

WVL:254 nm

—Thin|
25.0

No. Peak Name Ret.Time (detected) Area
min mAU*min
50.16329

48.304

Rel.Area(ident.)
%

1A 9.31
2B 15.14 49.05578613

AMS-2-11C

Height
mAU
50.94421387 120.9652 n.a.

Amount

78.630 n.a.

250 SNM-P2-APPLICATION #40 [modified by user, 2 peaks manually assigned)]

UV_VIS_2

“mAU

200+

2-B-14.523

150+ I
100

501

WVL:254 nm

o0
0.0

No. Rel Area(ident.)
%
3.659658508

96.34034149

Height

Peak Name Ret.Time (detected) Area
i mAU

min mAU*min
1A 9.32 2974208
2B 14.52 78.296

S53

Amount

9.14231 n.a.
161.373 n.a.




200 SNM-CN-NHBOC #62 [modified by user, 4 peaks manually assigned] Uv_VIS 1
mAU WHVL:254 nm
150 2
‘ <
E ﬂ $
8 100+ “ -
G g @
2 i ~
g ] | ‘
< 1 5
| : wn
50+ ‘ ‘ < o
J | \ o A
i \ | J A e
; *—'-"‘I \wﬂl—;_J\_Jﬂ\_ A o ,"\ /"‘ \ jL
min
L e L B L L S s ey B
00 50 10.0 15.0 20.0 250 32.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 9.51 39.81493 34.93880522 118.688 n.a.
2B 16.45 40.69044 35.70708627 74.23365 n.a.
3C 18.94 16.66013 14.61976984 21.76877 n.a.
4D 29.51 16.791 14.73433867 18.680 n.a.
200 SNM-CN-NHBOC #63 [modified by user, 2 peaks manually assigned] Uv_VvIs_1
mAU WWVL:254 nm
300+ g
, < cl
=) 1 n
<< ©
s 1
8 2004 '
g |
g J
8 1 | 3f chiral
‘( o ©)
g [
100+ @ ‘
: < R
- |
] r\ [
4 |
——""‘””L““"’/\J'\‘k R Aj\— A FRiR
L I B 1 L ) EO L S L
0.0 5.0 10.0 15.0 20.0 25.0 30.0 350
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAUmin % mAU
1A 9.42 15.32218 10.9308055 44.01151 n.a.
3B 16.20 124.852 89.0691945 224.408 n.a.
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150_SNM-CN-NHBOC #56 [modified by user, 4 peaks manually assigned] UV VIS 1
JmAU WWVL:254 nm|
] Br
125 BocHN,,'
: 8
b s
100+ -
=) 1 b N (0]
I : H
= ] g 3g rac
5 75 ! =
= 1 ;
£ |\ @
8 - o~
o
< 50 f 2 0
] | l g s
i | ~ b
25 \ ' o 3
1 H | \ A ~
AN BN J'I N __//\\ /\ FAIN
) 6.2 I I 10|.0 S 15|.0 S 20|.0 S 25|.0 I SOI.O S 350
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mALU
1A 10.11 30.64083 35.29685367 B80.30374 n.a.
2B 17.41 31.06313 35.78332561 5242863 n.a.
3cC 2166 12.03251 13.86090761 13.61745 n.a.
4D 31.93 13.072 15.05891312 13.195 na.
200 SNM-CN-NHBOC #57 [modified by user, 2 peaks manually assigned] Uv_VIS_1
JmAu 8 WVL:254 nm
250-| @
] |
g [
. 200
5 g \
z i
: |
= i
% 1507 l 3g chiral
2 g [
8 i [--]
£ 100+ §
: <
50+ -
] q [
1 | i o
[ Y A A G A ~ ] '&_/\k i
'10""I""I""I""I""I‘"'I"‘[!””
0.0 5.0 10.0 15.0 200 250 300 35.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 10.04 15.204 9.616497016 42.20298 n.a.
2B 17.07 142.899 90.38350298 239.203 n.a.
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100 SNM-CN-NHBOC #228 [modified by user, 2 peaks manually assigned] Uv_VIS_1
mAU WWVL:254 nm
80| g
b st
_ <
E ] s
[ | M
e ] PI @
8 40+ | ~
2 1 ‘ | /
o
< ] | 'I
20+ | \
] /\‘ Iln‘ l 1 \
1A N /-
1 min
L e e e B S ) R
0.0 50 10.0 15.0 200 250 300 350
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 14.49 38.36182 49.90884617 58.3193 n.a.
2B 26.06 38.502 50.09115383 37.019 n.a.
150 SNM-CN-NHBOC #223 [modified by user, 2 peaks manually assigned] UV VIS 1
4mAU WWL:254 nm|
125-]
] :
1004 2
: o
—_— - o~
8 75 H f
£ 1 3h chiral |||
£ ] '
8 ] | I|
o 50 |
< - ~
- : i
] T / |
25 < |
] A (" - o
— | L I| 1
1/ \*\—4;._! "a,_ Y _)'I_{\-.__ | \__
7 min
-10 ™1 T T T — T — T " T T
0.0 5.0 10.0 190 20.0 25.0 300 35.0
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 14.65 6838047 7.889626137 1024163 n.a.
2B 26.04 79.833 9211037386 76.114 na.
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150-SNM-CN-NHBOC #75 [modified by user. 4 peaks manually assigned] UV VIS 1_MA 055 001
{mAU WWL:254 nm
125 NO,
] 2
] ki
100 ' 2
5 ] b 3
E. ] @
8 75 &
g ] | |\ ~
. | 5
2 \ 3 8
] | ’ o 3
] | - &
25 \ | \ A B
b ]
1 ﬂ | | M
] , /
] I A AN J /_\
1 min|
-0 — 1" "~ "~ T " " "~ T " T T " " T
0.0 10.0 200 300 40.0 55.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU™min % mALU
1A 14.75 5B8.37699 32.13962175 B82.68809 n.a.
2B 2405 5890589 3243080831 67.01871 na.
ic 38.87 329835 18.15916249 26.58437 n.a.
4D 49.13 31.369 17.27040745 17.534 na.
700 SNM-CN-NHBOC #77 [modified by user, 2 peaks manually assigned] Uv_VIS_1
ImAU WVL:254 nm
5004
5 1 o
< T =+
£ ; o
o 375 o A
o E o 3i chiral
c ]
g &
8 4
2 25(#_ |I
J o |
] © ‘
125-| I \
] <
J - |
| AN _/_\__ min
-20 T : T T . . . T . . ! T . . . T : : . T .
00 10.0 200 30.0 40.0 55.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 14.89 15.15808 5.696434244 25.79444 n.a.
2B 23.84 250.940 94.30356576 283.865 n.a.
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200 SNM-CN-NHBOC #74 [modified by user, 4 peaks manually assigned] Uv_ VIS 1
mALU WWL:254 nm|
] 2 c
150+ . Fs
1 <
2 ] i :
8 100 o
% | o™
£ J i
g ] \
& ] P ‘ (\ g 2
o | \ | $
] | ' ﬁ © g
I (| O | :
1 L | | /\ A~ z"/\
Y I VO W AN L A |
'10""\""I""I""I""Imln
0.0 50 10.0 15.0 200 26.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mALU*min % mAL
TA 7.85 4028421 34.73902805 124.9848 n.a.
2B 1291 436674 37.6565091 B86.13129 na.
3C 16.77 15.04645 12.97528148 21.70995 n.a.
4D 2339 16.964 14.62918137 22215 na.
100 SNM-CN-NHBOC #208 [modified by user, 2 peaks manually assigned] UV VIS 1
mAU WWL:254 nm|
i 5
1 ot
1 ©
300 &
4 A
|
8 200+ |
g ' 3j chiral
g |
e}
g ] H
100+ ~ |
_ \
i
] < | l‘.
J noT
FAN S g’ (P AN VAN i
77 T
0.0 5.0 10.0 12.0 20.0 26.0
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 793 4629399 3.168950292 13.25405 n.a.
2B 1249  141.457 96.83104971  279.469 n.a.
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300 SNIM-CN-NHBOC #249 [modified by user, 2 peaks manually assigned] UV_VIS_1
{mAU WWVL:254 nm
250
_ 2004 g
2 <
E 1 - o
8 1504 | i
m 1 | ‘T
E ] | @
2 1004 f
504 '. f \
4 |
i \ [
;J\“ﬂj__ﬂd__/‘l\_/ _ &._ } \ i
-10 L I I B R R -
00 50 100 150 200 240
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 10.62 71.56518 49.54853841 159.3418 n.a.
2B 19.37 72.869 50.45146159 98.340 n.a.
100 SNM-P2-APPLICATION #65 [modified by user, 2 peaks manually assigned] Uv_VIS_ 2
JmAU WVL:254 nm
80— 2
1 L}
[=]
7 (3]
60— n
4 . ]
| 3k chiral ﬂ
1 I
40— [
1 [
] 2 n
1 ] [
20+ e / \
: <I I‘I \
] N . - _ Jo T~ _
- min
=y T | T T T T | T T | T T T T | T T T | T T
0.0 50 10.0 15.0 20.0 250 28.0
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 10.95 0.419681 0.8294113961 0.88436 n.a.
2B 20.97 50.180 99.1705886 52.078 n.a.
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60.0 SNM-CN-NHBOC #89 [modified by user, 2 peaks manually assigned] Uv_ VIS 1
T mAU WVL:254 nm
50.0;
40.01 8 o
2 ] - s
E < -
‘o 30.0- - n
g - &
T i I f
g 1 [ ‘\
g 20.04 ' "I
< B " \
- I \ \
10.0- / \
| \ [
] b -‘"‘I \/’l‘l ¥
] VAU N SN S SN
] min|
5.0 T T T [ T T T T " T T T T T T T 1
0.0 20 40 6.0 8.0 10.0 12.0 140 17.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 11.51 18.97842 52.39895874 27.64896 n.a.
2B 13.59 17.241 47.60104126 25.632 n.a.
350 SNM-CN-NHBOC #90 [modified by user, 2 peaks manually assigned] UV_VIS_1
7 |mAU WWVL:254 nm
300+
=) 1 2
ﬂ.
E 200+ -
g 3l chiral <
8 3
o
w f
2 ] \
100+ . g
| 5
_ \ 0
C#
—— . 7\_/_\,__ o
- L I R B L I B B L R
0.0 2.5 50 7.5 100 12.5 15.0 175 200
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
144 A 11.38 91.62073 94 40659037 134.3572 n.a.
145 B 13.74 5428 5.593409631 8.398 n.a.
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200 SNM-CN-NHBOC #111 [modified by user, 4 peaks manually assigned] UV VIS 1
|mAU WWL:254 nm)
] g
%
] <
150+ -
5 ' g
. H :
: o | :
E 1 ‘ |r|‘II
0 4
< [
] | : |
50 = =
) @ } | a
] | & \ll -
i | ! ."r\'\ ‘| '.\/\
=__ A MJ\___Jl _L S SN min
0.0 T 2I.5 T 5!0 T 7!5 T “IUI.O‘ o I12‘.5I o I‘I:SI.UI o I‘ITI’.5I I IZU.D
Retention Time [min]
No Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 8.03 41.99742 39.19883782 1483711 n.a.
2B 14.16 11.78208 10.99695735 24.91815 n.a.
3c 1538 4191837 3912505283 857863 na
4D 16.60 11.442 10.679152 22.832 na.
450 SNM-CN-NHBOC #1112 [modified by user, 2 peaks manually assigned] UV VIS 1
|mAU WWVL:254 nm|
E r~
300+ E
2 E -
E @
I’ ~
Q 7 A
§ 2004 f
£ _ 3m chiral \
k] _ I
: l
4 w
o
100+ = / |
E z l
3
i - | |
- “ \VAYN
4 Y A U /\./ _ , -
20— 1 ] T 1 R I 1 T
0.0 25 5.0 7.5 100 125 15.0 17.5 22.
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 808 7933325 7.00414999 2935516 na.
2B 1529 105333 9299585001 217.205 n.a.
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50 SNM-CN-NHBOC #58 [modified by user, 4 peaks manually assigned] Uv VIS 1
{mAU WWL:254 nm|
200—-
] $
] @
5 1 <
3 1504 -
A | g
< . @
g i o
§ 100 H . ©
- Ll ©
< ] s o
1 ‘ T e
] s ) -
504 | « i
] } ‘ N | "
4 l | | | 4 .'
LI A NS A Y AV S A
-10 ""|""|''''|""|"-'|""|""|""|"rT'"r1
0.0 25 50 75 10.0 125 15.0 17.5 22
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 8.11 41.33693 3565109068 141.0964 n.a.
2B 14.72 17.14856 14.78979819 3546796 n.a.
3cC 16.10 40.01417 3451027181 78.08548 n.a.
4D 18.62 17.449 15.04883932 30.030 n.a.
450 SNM-CN-NHBOC #5959 [modified by user, 2 peaks manually assigned] Uy VIS 1
|mAU WWL:254 nm|
1 8
4 @
-
. 300+ o
=) | o
E] w
3 |
2 ] | |
8 2004 ||
E b 3n chiral |
g ] n
4 g | |
100+ % | l'
] < H
] - [
J i II \
103 ——— _,_,m_.n__)'l A j/\_/ L L FRHA
O.UI - I2?5I - ISI_OI o IT_ISI o I1d.0l - I12|.5I o I15|_0I - Iﬁl.ﬁl o I21.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 8.12 9.878258 6386007989 36.26539 n.a.
2B 15.89 144.808 93.61399201 266.852 na.
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SNM-P2-APPLICATION #69 [modified by user, 2 peaks manually assigned]

UV VIS 2

4mAU

1-A-13.000

2-B-20.540

i

/_,

| |
R N

WWVL:254 nm

min
I

30.0

No. Peak Name Ret.Time (detected) Area

min mAU*min
13.00 18.00653
20.54 18.387

%
1A
2B

Rel.Area(ident.)

Height
mAU
49.46412902 26.09284 n.a.
50.53587098

Amount

18.262 n.a.

No.

SNM-P2-APPLICATION #68 [modified by user, 2 peaks manually assigned]

UV_VIS_2

mAU

=~ 2-B-20.283

30 chiral I

A o

‘|
N

1-A-12973

|
|
bt

WVL:254 nm

min

5 I
5.0 10.0 15.0

Peak Name Ret.Time (detected) Area

min mAU*min
12.97 8.476404
20.28 129.883

%
1A
2B

S63

6.126382643
93.87361736

|
25.0

Rel.Area(ident.) Height
mAU

14.67749 n.a.

121.406 n.a.

30.0

Amount




300 SNM-P2-APPLICATION #71 [modified by user, 2 peaks manually assigned] Uv_VIS_2
 ImAU 5 WVL:254 nm
1 ]
<
' o
- N
20.0 ‘ﬁ q
| :
| A
‘ || If II
| |
10.0 [ |‘
‘| |\ Il‘ |
| & ;
’;___J_ .
M
- — min
-l L I A B T —
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 13.40 13.80261 51.5090966 18.30333 n.a.
2B 22.27 12.994 48.4909034 11.751 n.a.
500 SNM-P2-APPLICATION #73 [modified by user, 2 peaks manually assigned] UV_VIS_2
imAU WVL:254 nm
400-
] 2
300+ -
| ~
200- |“"
il ™ | II‘
4 m ‘ I'\I
i = | \
100 < [
i & I\ \
4 ‘.- J|
10; A A ) T~ inl
0.0 5!0 wo'.o 15|.O 20|.D 2§.O l 32.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU'min % mAU
1A 13.53 11.05259 4.087419083 18.57838 n.a.
2B 2214  259.353 9591258092 233.160 n.a.
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700-SNM-CN-NHBOC #115 [modified by user, 4 peaks manually assigned] Uv VIS 1
JmAU WWVL:254 nm|
500-] 5
1 <
=) 1 @
F . <
o 375 - 2
g ] | g
£ ( .
% o0 | ©
3 20, RN
d | [ f =
1 | a i d
125] \ @ | e
J o I|I -
1 } | i II
1 | [ \
1 MJ I - \_\)I_ L/\ Hify
-20 T T L L O A L R R 1
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 17.0
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 6.44 78.08648 37.35313338 358.4304 na.
2B 9.74 2669917 1277170553 78.63542 na.
3cC 10.54 7597264 36.34196408 214.3655 n.a.
4D 1212 28.291 13.53319701 71.593 na.
500 SNM-CN-NHBOC #116 [modified by user, 2 peaks manually assigned] UV WIS 1
|mAL WWL:254 nim|
2
1 <
1 e
400 B
. ¥
4 f
(|
= 1 |
% 300-] ||
o] H ﬂ
§ 1 3q chiral |
£ 2004 |
w
< ] |
d: -
- : A
100+ @ |
4 < |
i - [
] [
i A AVER NN
min|
W77 T [T T T T
0.0 20 4.0 6.0 8.0 10.0 12.0 18.
Retention Time [min]
No.

1
2

Peak Name Ret.Time (detected) Area

A
B

min

Rel Area(ident.) Height Amount
mAU*min % mAU

6.44 6.883532 5.078912396 32.58087 n.a.

1046 128648 949210876  353.070 na.
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800 SNM-P2-APPLICATION #86 [modified by user, 2 peaks manually assigned] UV_VIS_2
~ mAU WVL:254 nm
] = -
. P~
60.0+ < b
: P
i H ]
40.0+ I I
q | |
- \ |
i A A
20.0+ B |
| [ | L
] | \ J \
4 | ‘|
] ) - _
SO0 L L N L L I L N ‘|"‘\“‘mm
0.0 2.5 50 7.5 10.0 125 15.0 17.5 20.0
No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU min % mAU
1A 8.20 22.7404 49.03843212 52.00156 n.a.
2B 10.58 23.632 50.96156788 42.062 n.a.
200 SNM-P2-APPLICATION #87 [medified by user, 2 peaks manually assigned] UV_VIS_2
JmAU WVL:254 nm
T ~
1 in
1 =
150—_ o
| ~
4 f
- ‘Q_ |H|
100—_ g | ‘.I‘
1 3r Chiral < |‘ II‘\
, T n
50+ I | \.‘
4 I | \
- II \
] '\ | \
| |
] _ ~ /N S N ,
min
A T — T T T T " — T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 17.0
No. Peak Name Ret.Time (detected) Area Rel. Area(ident.) Height Amount
min mAU*min % mAU
1A 8.21 25.94806 26.02499672 59.30465 n.a.
2B 10.52 73.756 73.97500328 122.536 n.a.
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200 SNM-CN-NHBOC #225 [modified by user, 2 peaks manually assigned] UV VIS 1
JmAU WWL254 nm|
250-]
] e
] E
z ™ :
‘é 1 - 0
= ] 1 8
S 150 I =
z . || @
£ ] .
s 1 | ~
2 100 || A
i | | ||
] \
_ 1 I
50+ | I|| \
] . n \
: A\ \ A f ‘5
10 e —min
- T 1 I T I T 1 T T
00 25 50 75 10.0 125 15.0 17.5 21.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 1031 71.7199 50.08119109 166.7285 n.a.
2B 17.07 71.487 4991880891 108.571 na.
350 SNM-CN-NHBOC #226 [modified by user, 2 peaks manually assigned] Uv_ VIS 1
mAlL WWL:254 nm|
1 3
3004 2
1 @
1 i
—_ |I
2 \
£ 200 |
3] B 3s chiral | \
& |
£ b |
2 n
@ i
< \
100+ ‘ |
1 p| E | i
_ | S 1
| : |
i\ || | < | l"\
1 - |
_10_ ST N~ S \-—_——-_.—m.'ﬁ
0.0 5ID 1(;_0 15|.[] 2(;.0 230
Retention Time [min]
No. Peak Name RetTime (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 10.37 1.628998 0.9546322419 257398 na.
2B 16.84  169.012 99.04536776 251.429 n.a.
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50.0 SNM-CN-NHBOC #148 [modified by user, 2 peaks manually assigned] Uv_ VIS 1
mAU WVL:254 nm
40.0+
2 3004
E ] ~
3 3
& 1 o 2
'g 20.0+ 4‘: :
2 . - o
< N @
10.04 / \ A\
] f Fo /
i 1 .‘" /
I o SN N,
) 0.0 S,ID ‘Id,O 15:,0 ZCL,O 25",0 BCL,O ‘ 37.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 2243 27.88222 50.73268163 17.04704 n.a.
2B 29.98 27.057 4926731837 12.019 n.a.
80.0 SNNM-CN-NHBOC #147 [modified by user, 2 peaks manually assigned] UV_VIS_1
4mAU WWVL:254 nm
62.5-]
E 1 <
8 ] -
5 3754 f
2 ] r'f\‘.
g ] ‘-
2 i \
2.0 3t chiral \ g
] [ 8
1257 Fo @
5 GQ_, ﬁ'\.J\J\_,\_,_ ~ S \_—__/,\_ min
0.0 5‘0 wd.o 15:.0 2(2;_0 25‘.0 SCLD I 37.
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 22.31 62.25753 84.74694349 38.4897 n.a.
2B 30.05 11.205 15.25305651 5.172 n.a.
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50.0 SNM-P2-APPLICATION #74 [modified by user, 2 peaks manually assigned] UV_VIS_2
T mAU WVL:254 nm
T (=]
. &
40.04 b
_ BocHN, «
J : <
30.04 CN n &
: Ho© /| 8
E 3urac [ m
20 0 [ N
1 -
] || l', /
J [ /
10.0+ Ill I'n /
1 AN~ -
-2.0 — T T Tt [ ‘T T T T [ T T T T [ T T T T [ T T T T [ T T AL
0.0 50 10.0 15.0 200 250 30.0
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 21.29 30.86896 50.37087474 30.04578 n.a.
2B 2512 30.414 49.62912526 16.935 n.a.
350 SNM-P2-APPLICATION #75 [modified by user, 2 peaks manually assigned] UV_VIS_ 2
mAU WWVL:254 nm
BocHN, g
N
CN <
200+ N [0) -
] H N
3u chiral i
| || '|I
[ 5
100 [ -
[ «
| I|I
1 I| \ ﬂ']
) [ ~
:—4'/%—-* - —— _{—7Q_/\_ min
- — T T T [ T T T T [ T T Tt T [ T T T T [ T T T T [ T T
0.0 50 10.0 15.0 200 250 300
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 21.06 194.4983 83.12295792 186.7552 n.a.
2B 25.06 39.480 16.87704208 22.867 n.a.
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100 SNM-CN-NHBOC #247 [modified by user, 2 peaks manually assigned] UV_VIS_1
mAU WWVL254 nm
1 I
80+ S
] < -
2 o0 i 2
E \ @
;o |l
c i | f
© |
€ 4 [ /
2 | [ 1 /
2
2 ] [ P
_ || .
20| \I \ | \
1 /\. ,I \ / II‘\
; _J"‘ \F\/‘\“,__ e _J _\__Z _\ i
sl . . ‘ ‘ min
0.0 2‘0 4,ID B‘D BFD 1(:,0 12‘,0 14|,U 16.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 10.76 33.85185 49.77898691 62.34965 n.a.
2B 13.01 34.152 50.22101309 45.978 n.a.
300 SNM-CN-NHBOC #248 [modified by user, 2 peaks manually assigned] UV _VIS 1
{mAU WWVL:254 nm
250 o
_. 2004 <
2 ] T
[ f
@ g 3v chiral | i
2 150+ |
© 1 | ,
£ 1 |l
o i
] 1 |
< 1004 |
1 [
] I 5
50 [ o
4 | \ .
| | @
E J\ N
- — - ] - 1T 71 T T 1 - I T 71 T 1
0.0 20 4.0 6.0 8.0 10.0 120 14.0 16.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 10.65 96.99013 96.32680253 180.8534 n.a.
2B 13.32 3.698 3.673197474 4.071 n.a.
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150 SNM-CN-NHBOC #132 [modified by user, 4 peaks manually assigned] Uv VIS 1
:mAU WWVL254 nm)|
125
1 2
1 @
] 2
1004 -
=) ] -
E o “ o
8 ] *
g ] | 3oyt
s 50 | @ " E
- 1 ~ Tn
R | A o @
1 | o
25? | \ I| ll"u ,"r\\ ,-'A\
1 . I A / I\f \
o I W N I —— - \__J ;
] min|
A e B V1L A s DL e T T
0.0 50 10.0 15.0 200 25.0 300 35.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 10.86 3228392 29.3185486 84.50904 n.a.
2B 2411 32.23458 29.2737406 40.06417 n.a.
3cC 27.93 22.42861 20.36847479 24.20182 n.a.
4D 29.52 23.167 21.03923601 24 568 n.a.
950 SNM-CN-NHBOC #133 [modified by user, 2 peaks manually assigned] Uv VIS 1
7 ImAU WVL:254 nm
200+
] o~
J 5
]
—_— q (]
2 150+ o
E ] o~
3 p 3w chiral i
c J |
m
£ 1004 I\
o 1 |
7] |
o g \
< 4 © l
] 3 '
50+ 5 \
] < Lo
e N } K //\/\,
1 min
24— 77 — —
6.2 10.0 15.0 200 250 30.0 35.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU'min % mAU
1A 10.84 3.919813 3.289448757 11.27861 n.a.
2B 2351 115.243 96.71055124 124473 n.a.
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250 SNM-CN-NHBOC #135 [modified by user, 4 peaks manually assigned] UV VIS 1
JmAU WWL:254 nm)|
2004 -
] @
] e
5 150 : 2
] $
o i |I| =
2 ] | o
£ 100 || R g
g2 ] | " 3 %
< ] | | ) =
- | i o N
50 \ " s 0o
1 | ’ l', N -
] | || |I| \ [\ /_\
J | [
1 J\ ] N\ /) -
1 min
W7 T T T
6.2 10.0 15.0 200 250 30.0
Retention Time [min]
No. Peak Name Ret Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 10.67 5248322 3041939122 1357668 na.
2B 1767 5232263 30.32631509 88.02782 n.a.
3cC 2371 3459746 2005276238 441098 na.
4D 2545 33.129 19.20153131 29425 na.
400 SNM-CN-NHBOC #137 [modified by user, 2 peaks manually assigned] Uv_VIS_1
mAU WWVL:254 nm|
300 &
] o
2] &
I
E ] A
g 200 (
s | i
g ] | 'u 3x chiral
2 I
<] |
1004 @ \
2 |
% [
1 < -
_,_7/\L_ . J k, - _,/\_/_\‘1._, 1
min|
A L s B ) O S O S SN |
6.2 10.0 125 15.0 17.5 200 225 250 28.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 10.69 542617 3.677921219 14.63836 n.a.
2B 17.54 142107 06.32207878 228.993 n.a.
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250 SNM-CN-NHBOC #128 [modified by user, 4 peaks manually assigned] Uv_VIS_ 1
7 lmAu WVL:254 nm
200 2
: <
] < 8
2 1 q :
E o
@ | .
g \ . . 2
8 100 | g 3
i ||
2 ] | ° 4 \
| ‘ ®
50 f ' |
i ', I.‘r\-, /" \ |
| ‘ I\ Y
_ P | LJ, \_j —\—'j— -L -
20— — 1 — T — T — T — T — T T -
0.0 20 4.0 6.0 8.0 10.0 12.0 15.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
4 A 7.19 41.01699 33.79748663 157.4912 n.a.
8cC 9.08 20.1149 16.57442373 55.62952 n.a.
9D 10.05 19.04609 15.69374012 47.19043 n.a.
10 B 11.08 41.183 33.93434952  101.095 n.a.
500 SNM-CN-NHBOC #129 [modified by user, 2 peaks manually assigned] UV_VIS_1
mAU WWL:254 nm
4001 'é
] o
] -
2 300+ \
£ \
8 H ‘
5 j 3y chiral
£ 200 ‘
(7] 1
o b |
< | w \
| |
100 < | \
] ."{\\ [ [‘\ | &
| A ;‘,\L,J_u,m___
min
-20 L B — T T T I T 1 T T T T T T " I T T
0.0 20 4.0 6.0 8.0 10.0 12.0 15.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel.Area(ident.) Height Amount
min mAU*min % mAU
1A 7.22 13.04918 7.838527622 52.58909 n.a.
4B 10.77 153.428 92.16147238 318.909 n.a.
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M.HPLC chromatograms of product 5 and 6:

200 SNM-CN-NHBOC #211 [modified by user, 2 peaks manually assigned] UV WIS 1
|mal WWL:254 nm
] g
150+ BocHN O r'_-.
- CH,NHTs 4::
s L L 3
£ i H
o 00| Srac -
1
: g
- &
g '
& . m
= 1 ~
50
] min
B T e T S T e B B T e B T R
0.0 5.0 100 158.0 20.0 250 300 35.0
Retention Time [min]
Mo, Peak Name Ret.Time (detected) Area Rel.Area(ident.)] Height Amount
min mAU*min % mAU
1A 17.84  91.62296 50.32049977 113.5988 n.a.
2B 28.44 90.456 4967950023 54.086 n.a.
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50.0 SHM-CN-NHBOC #203 [modified by user, 2 peaks manually assigned] UV WIS _1
T mAU WWL:254 nm
40.0+
3 2
i ~
E' SD.D—_ @
= ™
g |
=4
2 2004
8 -
fa] 3
=
] 3
'IU.U-_ g
- 5
B —— ———————————— — —
0.0 5.0 10.0 15.0 20.0 250 30.0 35.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAL
1A 18.34 0.305887 0.740773521% 0.3B036 n.a.
2B 28.55 41.000 §9.25822648 25308 n.a.
HPLC chromatograms of product 9:
200 SMNM-CN-NHBOC #212 [modified by user, 2 peaks manually assigned] UW WIS 1
[maU WWVL:254 nm
=2
=
=
e : oo )
] O CH,NHCOPh
5! N o
< 6ra}¢;|
= 4
s g
Z @
< ) o~
50
=10 | 1 ] | | il
0.0 5.0 10.0 15.0 200 25.0 32.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min % mAU
1A 10.81 68.64028 50.26082548 141.4346 n.a.
2B 26.89 67.828 48.73807451 53.610 n.a.
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SNM-CN-NHBOC #199 [modified by user, 2 pesks manually assigned) UV WIS 1

mc_mAU WAL:254 nm
T g
- =
B0 E‘-Ii
4 fus]
] P
2 60
= i 6 chiral
3 i
% -
£ 40
-] 4
0
{ -
: &
204 =
:M
o min
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
Retention Time [min]
No. Peak Name Ret.Time (detected) Area Rel Area(ident.) Height Amount
min mAU*min - % mAU
1A 10.88 0.94B717 1.094703384  1.840%4 n.a.
2B 27.38 B5.716 88.90529661 66.913 n.a.
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