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1. General Information

All air-sensitive manipulations were carried out with standard Schlenk techniques
under nitrogen or argon. NMR spectra were recorded on Bruker AVANCE AV-400
spectrometer (400 MHz for 'H, 101 MHz for *C) or Bruker AVANCE AV-300
spectrometer (300 MHz for *H, 75 MHz for *3C). Chemical shifts were reported in &
(ppm) referenced to the residual solvent peak of CDCls (6 7.26) for *H NMR and CDCls
(6 77.00) for 13C NMR, the residual solvent peak of DMSO-ds (6 2.50) for *H NMR
and DMSO-ds (6 39.52) for 13C NMR. Multiplicity was indicated as follows: s (singlet),
d (doublet), t (triplet), q (quartet), m (multiplet), br (broad). Coupling constants were
reported in Hertz (Hz). Specific rotations were measured on an ANTON PAAR MCP
100 automatic polarimeter. High resolution mass spectra (HRMS) were obtained on
Thermo Scientific LTQ Orbitrap XL (ESI). For thin layer chromatography (TLC),
Yantai pre-coated TLC plates (HSGF 254) were used, and compounds were visualized
with a UV light at 254 nm. Further visualization was achieved by staining with KMnQO4
followed by heating. Column chromatography separations were performed on silica gel
(300-400 mesh). Enantiomeric excesses (ee) were determined by HPLC analysis on

SHIMADZU HPLC system with Daicel chiral columns.

2. Materials

Toluene was distilled over benzophenone ketyl under N>. EtOH and THF (Extra Dry,
with molecular sieves, stabilized with BHT, water <50 ppm (by K.F.)) were purchased
from commercial supplier and used as received. Rhodium complex [RhCl(cod)]o!!! was
purchased from commercial suppliers and used as received. Catalysts [RhCI1(L1)]212,
[RhCI(L2)]2"%), [RhCI(L3)]2*! and [RhCI((R,R)-Ph-bod)].!* were prepared according to
the literature procedures. All the organoboronic acids were purchased from commercial

suppliers and used as received.
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3. A Typical Procedure for Table 1

Ph

OH RhCI(L)], (3 mol% Rh CO,Et
CO,Et [ W1 ( ) 2
Ph/\( 2 . o |
N KOH (10 mol%), EtOH/H,0
B(OH)2  s50°c, 18h 0~ "NH,
1a 2a 3a

la (40.2 mg, 0.20 mmol), 2a (41.4 mg, 0.30 mmol), [RhCI(L)]2 (3.0 umol, 3 mol %
Rh), were placed in an oven-dried Schlenk tube under nitrogen. EtOH (1.0 mL) and
KOH (10 mol%, in 0.10 mL H20) were added, and the reaction was stirred at 50 °C for
18 h. Upon completion, the reaction mixture was diluted with water (5.0 mL) and
EtOAc (5.0 mL). The layers were separated and the aqueous layer was extracted again
with EtOAc for two more times (5.0 mL % 2). The solvent was removed on a rotary
evaporator. The residue was dissolved in dichloromethane (5.0 mL), KOH (2 mmol, in
10.0 mL H20) were added, and the mixture was stirred at room temperature for 10 min
(Note: to remove phenol from protodeboronation of 2a, phenol shares a very similar
polarity with 3a). The organic layer was separated and dried with Na;SOs, and the
solvent was removed on a rotary evaporator. The crude product was subjected to silica
gel chromatography with petroleum ether/EtOAc (v/v = 15/1) to give 3a as a white

solid.

4. Procedure for Scheme 3

R/\/ COR OH [RhCI((R, R)-Ph-bod)], (3 mol% Rh) " _COR
KOH (10 mol%), EtOH/H,0

CN B(OH)2 s50°c, 18h 0

1 2 3

1 (0.20 mmol), 2 (0.30 mmol), and [RhCI((R, R)-Ph-bod)]2 (2.5 mg, 3 mol % Rh) were
placed in an oven-dried Schlenk tube under nitrogen. EtOH (1.0 mL) and KOH (10
mol%, in 0.10 mL H2O) were added, and the reaction was stirred at 50 °C for 18 h.
Upon completion, the reaction mixture was diluted with water (5.0 mL) and EtOAc (5.0
mL). The layers were separated and the aqueous layer was extracted again with EtOAc
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for two more times (5.0 mL x2). The solvent was removed on a rotary evaporator. The
residue was dissolved in dichloromethane (5.0 mL), KOH (2 mmol, in 10.0 mL H.0)
were added, and the mixture was stirred at room temperature for 10 min (Note: to
remove phenols from protodeboronation of 2). The organic layer was separated and
dried over Na>SO4, and the solvent was removed on a rotary evaporator. The crude
product was subjected to silica gel chromatography with petroleum ether/EtOAc to give

3.

5. Procedure for Scheme 4

Ph

o [RhCI((R, R)-Ph-bod)],
Ph/\(COzEt (3 mol% Rh) CO,Et
oN * KOH (10 mol%), EtOH/H,0 |
B(OH)2  s50°c,18h O~ "NH,
la 2a 3a

la (703.5 mg, 3.50 mmol), 2a (724.1 mg, 5.25 mmol), [RhCI((R, R)-Ph-bod)]. (41.6
mg, 52.5 umol), were placed in an oven-dried Schlenk tube (100 mL) under nitrogen.
EtOH (17.5 mL) and KOH (10 mol%, in 1.75 mL H.O) were added, and the reaction
was stirred at 50 °C for 18 h. Upon completion, the reaction mixture was diluted with
water (20.0 mL) and EtOAc (20.0 mL). The layers were separated and the aqueous layer
was extracted again with EtOAc for two more times (20.0 mL % 2). The solvent was
removed on a rotary evaporator. The residue was dissolved in dichloromethane (30.0
mL), KOH (35 mmol, in 30.0 mL H20) were added, and the mixture was stirred at room
temperature for 20 min (Note: to remove phenol from protodeboronation of 2a, phenol
shares a very similar polarity with 3a). The organic layer was separated and dried with
Na>S04, and the solvent was removed on a rotary evaporator. The crude product was
subjected to silica gel chromatography with petroleum ether/EtOAc (v/v = 50/1) to give
3a (937 mg) as a white solid.
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6. Procedure for Scheme 5

Ar
CN OH [RhCI((R, R)-Ph-bod)], (3 mol% Rh) “_ _CN
\ L.
Ar/\/ + KOH (10 mol%), dioxane/H,0
CN B(OH)2 s0°C,18h 0~ “NH,
4 2 s

4 (0.20 mmol), 2 (0.30 mmol), and [RhCI((R, R)-Ph-bod)]- (2.5 mg, 3 mol % Rh) were
placed in an oven-dried Schlenk tube under nitrogen. 1,4-Dioxane (1.0 mL) and KOH
(10 mol%, in 0.10 mL H,O) were added, and the reaction was stirred at 50 °C for 18 h.
Upon completion, the reaction mixture was diluted with water (5.0 mL) and EtOAc (5.0
mL). The layers were separated and the aqueous layer was extracted again with EtOAc
for two more times (5.0 mL x<2). The solvent was removed on a rotary evaporator, and
the crude product was subjected to silica gel chromatography with petroleum

ether/EtOAc/dichloromethane to give 5.

7. Characterization of the Products

Ethyl (S)-2-amino-4-phenyl-4H-chromene-3-carboxylate (3a)

: Compound 3a. (98% vyield, 91% ee (S)). White solid, 57.9 mg at

0.20 mmol scale. The ee of 3a was determined by HPLC analysis:

OfICOZEt (Chiralcel 1A column, 1.0 mL/min, hexane/isopropanol = 95/5, 254
07 ONH,  NM, tmajor = 14.9 min (S), tminor = 10.2 min (R)); [a]*p +91 (c 0.34,
CH:Cly) for 91% ee (S). "H NMR (400 MHz, DMSO-ds) d 1.05 (t, J= 7.0 Hz, 3H), 3.97
(q,J=7.1Hz, 2H), 4.94 (s, 1H), 6.99 — 7.13 (m, 3H), 7.15 — 7.30 (m, 6H), 7.68 (s, 2H).
3BC NMR (101 MHz, DMSO-ds) § 14.7, 40.1, 59.1, 76.6, 116.2, 124.9, 126.4, 126.9,
127.5, 128.1, 128.7, 129.8, 148.5, 149.0, 161.6, 168.7. HRMS (ESI) m/z calcd for
CisH17NNaO3" (M+Na)" 318.1101, found 318.1102.

SS



Ethyl (S)-2-amino-4-(2-fluorophenyl)-4H-chromene-3-carboxylate (3b)

@ Compound 3b. (93% yield, 89% ee (S)). White solid, 58.5 mg at
F 0.20 mmol scale. The ee of 3b was determined by HPLC analysis:

mcoza (Chiralcel IA column, 1.0 mL/min, hexane/isopropanol = 95/5, 254

0" 'NHz  nm, fmajor = 13.9 min (S), fminor = 9.0 min (R)); [a]*’p +69 (¢ 0.17,
CH,Cly) for 89% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 1.00 (t, /= 7.1 Hz, 3H), 3.84
—3.96 (m, 2H), 5.23 (s, 1H), 6.98 — 7.11 (m, 4H), 7.11 —7.25 (m, 4H), 7.72 (s, 2H). *C
NMR (75 MHz, DMSO-de) & 14.5, 33.9 (d, J = 2.4 Hz), 59.0, 74.8, 115.7 (d, J = 22.0
Hz), 116.2, 124.8 (d, J = 16.2 Hz), 125.0, 125.3, 128.39, 128.45 (d, J = 8.9 Hz), 129.5,
130.0 (d, J = 4.6 Hz), 135.1 (d, J = 13.3 Hz), 149.0, 159.9 (d, J = 242.9 Hz), 1617,
168.6. HRMS (ESI) m/z calcd for C1sHisFNNaOs" [M+Na]" 336.1006, found 336.1008.

Ethyl (S)-2-amino-4-(o-tolyl)-4H-chromene-3-carboxylate (3c)

Compound 3c. (90% yield, 83% ee (S)). White solid, 55.7 mg at
D 0.20 mmol scale. The ee of 3¢ was determined by HPLC analysis:

OiICOZEt (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 98/2, 254
07 "NHz  nm, fmajor = 9.3 min (S), fminor = 10.1 min (R)); [a]*°p +90 (¢ 0.42,
CH2Cl,) for 83% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 1.01 (t, J = 7.1 Hz, 3H),
2.55 (s, 3H), 3.80 — 4.05 (m, 2H), 5.20 (s, 1H), 6.94 — 7.12 (m, 7H), 7.13 —7.23 (m, 1H),
7.67 (s, 2H). 3*C NMR (75 MHz, DMSO-ds) 6 14.6, 19.9, 35.7,59.1, 76.9, 116.3, 124.9,
126.1, 126.7, 127.0, 128.0, 128.7, 129.3, 130.5, 134.2, 147.6, 148.7, 161.4, 168.9.
HRMS (ESI) m/z calcd for C19H19NNaOs" [M+Na]" 332.1257, found 332.1259.
Ethyl (S)-2-amino-4-(2-(trifluoromethyl)phenyl)-4H-chromene-3-carboxylate (3d)

/O Compound 3d. (93% yield, 83% ee (S)). White solid, 67.7 mg at
FsC 0.20 mmol scale. The ee of 3d was determined by HPLC analysis:

OfICOZEt (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 98/2, 254

O NM2 nm, fmajor = 8.1 min (S), fminor =9.0 min (R)); [a]*°p +69 (c 0.48,
CH2Cl,) for 83% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 0.88 (t,J=7.1 Hz, 3H), 3.82
—3.94 (m, 2H), 5.37 (s, 1H), 6.96 — 7.06 (m, 1H), 7.10 (m, 2H), 7.17 — 7.26 (m, 1H),
7.26 — 7.35 (m, 2H), 7.50 (t, J = 7.5 Hz, 1H), 7.60 — 7.68 (m, 1H), 7.84 (s, 2H). 1*C
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NMR (75 MHz, DMSO-de) 5 14.4, 35.6, 58.8, 76.7, 116.7, 125.0, 125.2 (q, J = 273.1
Hz), 125.5,125.9 (q, J = 29.0 Hz), 126.1 (q, J= 5.8 Hz), 126.9, 128.5, 129.2 (q, J = 3.0
Hz), 130.8, 1333, 1482, 148.6, 161.7, 168.6. HRMS (ESI) m/z caled for
Ci19H16F3NNaOs* [M+Na]* 386.0974, found 386.0974.

Ethyl (S)-2-amino-4-(2,6-difluorophenyl)-4H-chromene-3-carboxylate (3e)

Compound 3e. (98% yield, 82% ee (S)). White solid, 65.1 mg at
FQ\F 0.20 mmol scale. The ee of 3e was determined by HPLC analysis:

mwza (Chiralcel IA column, 1.0 mL/min, hexane/ isopropanol = 95/5, 254
07 "NHz  nm, fmajor = 10.6 min (S), fminor = 9.2 min (R)); [a]*’p +55 (c 0.32,
CH:Cl) for 82% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 1.05 (t,J=7.1 Hz, 3H), 3.91
—4.06 (m, 2H), 5.02 (s, 1H), 6.84 — 7.02 (m, 3H), 7.03 — 7.12 (m, 2H), 7.20 — 7.35 (m,
2H), 7.77 (s, 2H). *C NMR (75 MHz, CDCls) §13.3, 39.2 (t, J = 3.9 Hz), 58.6, 76.7,
100.5 (t, J=50.8 Hz), 109.4 (q, /=24.4 Hz), 115.2, 123.7, 123.8, 126.9, 128.3, 147.7,
150.7 (t, J = 15.4 Hz), 159.3, 161.8 (q, J = 258.9 Hz), 168.0. HRMS (ESI) m/z calcd
for Ci1gHisF2NNaO3;" [M+Na]* 354.0912, found 354.0918.
Ethyl (S)-2-amino-4-(3,5-difluorophenyh-4H-chromene-3-carboxylate (3f)

- - Compound 3f. (96% yield, 92% ee (S)). White solid, 63.5 mg at

\©/ 0.20 mmol scale. The ee of 3f was determined by HPLC analysis:

: COLE (Chiralcel IA column, 1.0 mL/min, hexane/ isopropanol =95/5, 254

©;INH2 nm, fmajor = 13.8 min (S), fminor = 9.1 min (R)); [a]*°p +10 (c 0.29,

CH2Cl,) for 92% ee (S). '"H NMR (300 MHz, DMSO-ds) 6 1.05 (t,

J=17.1 Hz, 3H), 3.95 - 4.10 (m, 2H), 5.02 (s, 1H), 6.84 — 7.00 (m, 3H), 7.02 — 7.12 (m,

2H), 7.17 = 7.41 (m, 2H), 7.77 (s, 2H). '*C NMR (75 MHz, CDCl3) § 14.4, 40.3 (t,J =

4.1 Hz), 59.6,77.7,101.6 (tJ=50.7 Hz), 110.4 (q, J=24.4 Hz), 116.3, 124.75, 124.81,

128.0, 129.3,148.7, 151.8 (t,J=15.3 Hz), 160.4, 162.9 (q,J=259.1 Hz), 169.1. HRMS
(ESI) m/z calcd for CisHisF2NNaO3;" [M+Na]" 354.0912, found 354.0918.
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Ethyl (S)-2-amino-4-(3-chlorophenyl)-4H-chromene-3-carboxylate (3q)

cl Compound 3g. (88% yield, 89% ee (S)). White solid, 57.9 mg at
©/ 0.20 mmol scale. The ee of 3g was determined by HPLC analysis:

COzEt  (Chiralcel IA column, 1.0 mL/min, hexane/dichloromethane= 95/5,
O:)INHZ 254 nm, fmajor = 12.8 min (S), fminor = 10.2 min (R)); [a]*’p +68 (c
0.42, CH,Cl,) for 89% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 1.06 (t,J=7.1 Hz, 3H),
3.90 — 4.06 (m, 2H), 4.97 (s, 1H), 7.02 — 7.19 (m, 4H), 7.19 — 7.30 (m, 4H), 7.72 (s,
2H). '*C NMR (101 MHz, DMSO-de) 6 14.7, 39.7, 59.1, 76.0, 116.3, 125.1, 126.0,
126.2,126.4,127.4,128.4,129.8,130.7, 133.2, 149.0, 151.0, 161.5, 168.5. HRMS (ESI)
m/z calcd for C1sH6CINNaOs" [M+Na]" 352.0711, found 352.0719.

Ethyl (S)-2-amino-4-(p-tolyD-4H-chromene-3-carboxylate (3h)

Compound 3h. (92% yield, 88% ee (S)). Colorless oil, 56.9 mg at

0.20 mmol scale. The ee of 3h was determined by HPLC analysis:

: coLt (Chiralcel TA column, 1.0 mL/min, hexane/isopropanol = 95/5, 254

m nm, fmajor = 14.9 min (S), fminor = 9.5 min (R)); [a]*’p +85 (c 0.38,

oo CH2Cl,) for 88% ee (S). '"H NMR (300 MHz, DMSO-ds) 6 1.08 (t,

J="17.1 Hz, 3H), 2.19 (s, 3H), 3.90 — 4.05 (m, 2H), 4.89 (s, 1H), 6.95 — 7.10 (m, 6H),

7.15—7.25 (m, 2H), 7.64 (s, 2H). 3C NMR (75 MHz, CDCls) 6 14.4, 21.1, 40.0, 59.5,

79.0, 116.0, 124.6, 126.7, 127.3, 127.5, 129.0, 129.5, 135.6, 145.0, 148.9, 160.4, 169.5.
HRMS (ESI) m/z caled for Ci9H19NNaOs" [M+Na]* 332.1257, found 332.1257.

Ethyl (S)-2-amino-4-(4-methoxyphenyl)-4H-chromene-3-carboxylate (3i)

OCH,§ Compound 3i. (88% yield, 88% ee (S)). Colorless oil, 57.3 mg at

0.20 mmol scale. The ee of 3i was determined by HPLC analysis:
(Chiralcel TA column, 1.0 mL/min, hexane/isopropanol = 95/5, 254

CO,Et
m M, fmgjor =14.8 min (S), fminor =9.4 min (R)); [ b +93 (¢ 0.42,
O NM2 CH,CLy) for 88% ee (S). 'H NMR (300 MHz, DMSO-de) & 1.08 (t,

J=7.1Hz, 3H), 2.19 (s, 3H), 3.91 — 4.03 (m, 2H), 4.89 (s, 1H), 6.96 — 7.10 (m, 6H),
7.16 — 7.23 (m, 2H), 7.64 (s, 2H). 13C NMR (75 MHz, DMSO-ds) 6 14.8, 21.0, 39.7,
59.1,76.7, 116.2, 124.9, 127.1, 127.3, 128.0, 129.2, 129.7, 135.3, 145.6, 149.0, 161.5,
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168.8. HRMS (ESI) m/z calcd for C1oHi9NNaO4" [M+Na]" 348.1206, found 348.1208.

Ethyl (S)-2-amino-4-(naphthalen-2-yl)-4H-chromene-3-carboxylate (3j)

Compound 3j. (96% yield, 87% ee (S)). White solid, 66.4 mg at
OO 0.20 mmol scale. The ee of 3j was determined by HPLC analysis:
2 (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 95/5, 254
mmza M, fagjor = 20.6 min (S), fminor = 13.3 min (R)): [0 +72 (¢ 0.44,
O N CH,CL) for 87% ee (S). 'H NMR (300 MHz, DMSO-de) 5 1.03 (t,
J=17.1 Hz, 3H), 3.88 — 7.35 (m, 2H), 5.12 (s, 1H), 6.96 — 7.07 (m, 1H), 7.11 (d, J =
8.2Hz, 1H), 7.18 — 7.35 (m, 3H), 7.37 — 7.47 (m, 2H), 7.69 — 7.75 (m, 3H), 7.76 — 7.86
(m, 3H). 3C NMR (75 MHz, DMSO-ds) 6 14.7, 40.3, 59.1, 76.4, 116.3, 125.0, 125.4,
125.9,126.4,126.5,126.6,127.9, 128.0, 128.2, 128.5, 129.9, 132.1, 133.3, 145.9, 149.1,
161.5, 168.8. HRMS (ESI) m/z caled for C22Hi9NNaOs" [M+Na]" 368.1257, found
368.1252.
Ethyl (S)-2-amino-4-(naphthalen-1-y)-4H-chromene-3-carboxylate (3k)

Compound 3k. (98% yield, 73% ee (S)). White solid, 67.7 mg at

0.20 mmol scale. The ee of 3k was determined by HPLC analysis:

OiICOZEt (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 98/2, 254
0

NHz  nm, fmajor = 11.7 min (S), fminor = 13.6 min (R)); [a]*’p +1.5x10% (¢

0.24, CHCly) for 73% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 0.67 (t, J = 7.1 Hz,

3H), 3.62 — 3.92 (m, 2H), 5.89 (s, 1H), 6.84 — 6.97 (m, 1H), 7.00 — 7.22 (m, 3H), 7.23

732 (m, 1H), 7.38 (t, = 7.7 Hz, 1H), 7.46 — 7.55 (m, 1H), 7.56 — 7.64 (m, 1H), 7.64

—7.78 (m, 3H), 7.80 — 7.96 (m, 1H), 8.63 (d, J = 8. 6 Hz, 1H). 3C NMR (75 MHz,

DMSO-ds) 0 14.2, 34.5, 58.9, 77.2, 116.4, 124.2, 124.8, 125.9, 126.1, 126.2, 126.4,

126.8,127.1,128.1, 128.9, 129.0, 131.0, 133.8, 146.1, 148.6, 161.4, 168.9. HRMS (ESI)
m/z calcd for C22Hi9NNaOs" [M+Na]" 368.1257, found 368.1253.
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Ethyl (S)-2-amino-4-pentyl-4H-chromene-3-carboxylate (31)

Compound 31. (83% yield, 60% ee (S)). Colorless oil, 47.9 mg at

0.20 mmol scale. The ee of 31 was determined by HPLC analysis:

co.et (Chiralcel IA column, 1.0 mL/min, hexane/isopropanol = 95/5, 254
©j()INH2 nm, fmajor = 9.0 min (S), fminor = 7.1 min (R)); [a]*’p +59 (c 0.18,
CH:Cl) for 60% ee (S). 'H NMR (300 MHz, DMSO-d) 6 0.76 (t,
J=6.7Hz, 3H), 0.88 — 1.03 (m, 1H), 1.07 — 1.19 (m, 5H), 1.23 (t, /= 7.1 Hz, 3H), 1.38
—1.58 (m, 2H), 3.78 (t,J=5.3 Hz, 1H), 3.97 — 4.23 (m, 2H), 6.94 — 7.03 (m, 1H), 7.06
— 7.14 (m, 1H), 7.15 — 7.27 (m, 2H), 7.48 (s, 2H). '*C NMR (75 MHz, DMSO-ds) 6
13.7, 14.4, 21.9, 24.1, 31.1, 33.1, 38.5, 58.4, 75.2, 115.2, 124.0, 127.0, 127.1, 128.3,
149.8, 161.8, 168.3. HRMS (ESI) m/z caled for Ci7H23NNaO3" [M+Na]" 312.1570,
found 312.1570.

Methyl (S)-2-amino-4-phenyl-4H-chromene-3-carboxylate (3m)

© Compound 3m. (92% yield, 92% ee (S)). White solid, 51.9 mg at

0.20 mmol scale. The ee of 3m was determined by HPLC analysis:

mcoonﬂe (Chiralcel TA column, 1.0 mL/min, hexane/isopropanol = 95/5,

0" "NH 254 nm, tmajor = 20.1 min (S), fminor = 11.9 min (R)); [a]*°p
+12x102 (¢ 0.35, CH2Cly) for 92% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 3.52 (s,
3H), 4.95 (s, 1H), 7.00 — 7.14 (m, 3H), 7.16 — 7.29 (m, 6H), 7.71 (s, 2H). 3C NMR (75
MHz, CDCl3) ¢ 40.3, 50.9, 78.7, 116.0, 124.6, 126.2, 126.5, 127.42, 127.44, 128.4,
129.4, 147.7, 148.9, 160.6, 169.8. HRMS (ESI) m/z calcd for Ci17H;sNNaOs" [M+Na]"
304.0944, found 304.0948.

Ethyl (S)-2-amino-6-methyl-4-phenyl-4H-chromene-3-carboxylate (3n)

© Compound 3n. (96% vyield, 91% ee (S)). White solid, 59.2 mg

at 0.20 mmol scale. The ee of 3n was determined by HPLC

mcooa analysis: (Chiralcel 1A column, 1.0 mL/min, hexane/iso-
O NH»,

propanol = 95/5, 254 nm, tmajor = 10.5 min (S), tminor = 9.1 min
(R)); [a]®b +46 (c 0.38, CH.Cl,) for 91% ee (S). '"H NMR (300 MHz, DMSO-ds) ¢
1.06 (t,J=7.1 Hz, 3H), 2.17 (s, 3H), 3.96 (q, J= 7.1 Hz, 2H), 4.87 (s, 1H), 6.93 — 7.02
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(m, 3H), 7.05 — 7.13 (m, 1H), 7.16 — 7.27 (m, 4H), 7.64 (s, 2H). '*C NMR (75 MHz,
DMSO-ds) 5 14.7,20.7,40.2, 59.0, 76.7, 116.0, 126.4, 126.5, 127.5, 128.6, 128.7, 129.8,
133.9, 147.0, 148.6, 161.7, 168.8. HRMS (ESI) m/z calcd for C1sH1sNNaOs* [M+Na]*
332.1257, found 332.1259.

Ethyl (S)-2-amino-6-fluoro-4-phenyl-4H-chromene-3-carboxylate (30)

Compound 3o. (74% yield, 83% ee (S5)). White solid, 46.1 mg
© at 0.20 mmol scale. The ee of 30 was determined by HPLC

chooa analysis: (Chiralcel TA column, 1.0 mL/min, hexane/iso-

07 TNH; propanol, 254 nm, fmajor = 13.7 min (), fminor = 9.6 min (R));
[a]*° +85 (¢ 0.31, CH2Cl) for 83% ee (S). 'H NMR (300 MHz, DMSO-ds) J 1.05 (4,
J=17.1Hz, 3H),3.96 (q,J=7.1 Hz, 2H), 4.95 (s, 1H), 6.99 — 7.08 (m, 1H), 7.08 — 7.15
(m, 3H), 7.17 — 7.28 (m, 4H), 7.69 (s, 2H). *C NMR (75 MHz, DMSO-ds) 6 14.7, 59.1,
75.8, 114.8, 115.290 (d, J = 69.9 Hz), 115.293 (d, J = 22.8 Hz), 117.9 (d, J = 8.7 Hz),
126.6, 127.4, 128.8, 128.9 (d, J = 8.6 Hz),145.4 (d, /= 2.2 Hz), 147.9, 158.8 (d, J =
238.9 Hz), 161.6, 168.6. HRMS (ESI) m/z calcd for CisHisFNNaOs" [M+Na]"

336.1006, found 336.1008.
Ethyl (S)-2-amino-7-fluoro-4-phenyl-4H-chromene-3-carboxylate (3p)

© Compound 3p. (68% yield, 83% ee (5)). Colorless oil, 42.9 mg
at 0.20 mmol scale. The ee of 3p was determined by HPLC
moooa analysis: (Chiralcel TA column, 1.0 mL/min, hexane/iso-
F O NH; propanol, 254 nm, tmajor = 14.9 min (S), fminor = 10.2 min (R));
[a]*° +75 (¢ 0.27, CH2Cly) for 83% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 1.05 (4,
J=7.1Hz,3H),3.96 (q,J=7.1 Hz, 2H), 4.92 (s, 1H), 6.82 — 7.02 (m, 2H), 7.04 - 7.14
(m, 1H), 7.15—7.33 (m, 5H), 7.69 (s, 2H). *C NMR (75 MHz, DMSO-ds) 6 14.7, 39.5,
59.2,76.6, 103.7 (d, J=25.3 Hz), 112.1 (d, J=21.1 Hz), 123.2 (d, J = 2.8 Hz), 126.5,
127.4,128.8, 131.2 (d, /= 9.8 Hz), 148.4, 149.5 (d, /= 12.3 Hz), 161.1, 161.3 (d, J =
241.7 Hz), 168.6. HRMS (ESI) m/z calcd for CisHicFNNaOs" [M+Na]" 336.1006,
found 336.1008.
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(S)-2-Amino-4-phenyl-4H-chromene-3-carbonitrile (5a)

CN
X
0~ “NH,

Compound 5a. (89% yield, 91% ee (5)). White solid, 44.2 mg at 0.20
mmol scale. A known compound.”! The ee of 5a was determined by
HPLC analysis: (Chiralcel 1B column, 1.0 mL/min,

hexane/isopropanol = 90/10, 254 nm, fmajor = 9.8 min (S), fminor = 12.2

min (R)); [a]*°p +39 (¢ 0.38, acetone) for 91% ee (S), [ref. 5: [a]*’p = +36 (¢ 0.40,
acetone) for 92% ee (S)]. '"H NMR (400 MHz, DMSO-ds) 6 4.78 (s, 1H), 6.99 (d, J =

3.0 Hz, 2H), 7.03 — 7.11 (m, 3H), 7.16 — 7.27 (m, 4H), 7.28 — 7.36 (m, 2H). 13*C NMR

(101 MHz, DMSO-ds) 0 40.9, 56.3, 116.5, 121.0, 124.0, 125.1, 127.3, 127.9, 128.6,

129.2, 129.8, 146.4, 148.8, 160.9.

(S)-2-Amino-4-(o-tolyl)-4H-chromene-3-carbonitrile (5b)

Compound 5b (91% yield, 82% ee (S)). Pale yellow solid, 47.7 mg
at 0.20 mmol scale. The ee of Sb was determined by HPLC analysis:
(Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10, 254

Iln’l, tmajor = 85 mln (S), tminor = 10.7 l’nll’l (R)), [(1]20]) _71 (C 0.24,

CH,Cly) for 82% ee (S). "H NMR (300 MHz, DMSO-ds) 6 2.35 (s, 3H), 5.06 (s, 1H),

6.84 — 6.93 (m, 3H), 6.95 — 7.02 (m, 1H), 7.01 — 7.09 (m, 2H), 7.09 — 7.19 (m, 3H),

7.19 — 7.28 (m, 1H). 3C NMR (75 MHz, DMSO-ds) 6 19.6, 37.7, 56.2, 116.4, 120.9,

123.8, 125.1, 127.0, 127.2, 128.7, 129.6, 129.8, 131.2, 135.4, 144.2, 149.0, 160.5.

HRMS (ESI) m/z calcd for Ci7H14N2NaO" [M+Na]" 285.0998, found 285.0998.

(S)-2-Amino-4-(2-fluorophenyl)-4H-chromene-3-carbonitrile (5¢)

QL
2 CN
L
0~ “NH,

Compound 5c. (84% vyield, 82% ee (S)). Pale yellow solid, 44.8 mg
at 0.20 mmol scale. The ee of 5¢ was determined by HPLC analysis:
(Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10, 254
M, tmgjor = 8.7 Min (S), tminor = 10.3 min (S)); [«]*°> +24 (c 0.30,

CHCls) for 82% ee (S). 'H NMR (300 MHz, DMSO-de) 6 5.04 (s, 1H), 6.97 — 7.10 (m,

5H), 7.11 — 7.20 (m, 2H), 7.20 — 7.32 (m, 3H). '*C NMR (75 MHz, DMSO-ds) 6 35.5,

54.7,116.3 (d, J = 21.3 Hz), 116.5, 120.8, 122.7, 125.2 (d, J = 3.5 Hz), 125.3, 128.9,

129.4,129.6 (d, J= 8.3 Hz), 130.4 (d, J = 4.2 Hz), 132.7 (d, J = 12.6 Hz), 149.0, 160.4
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(d, J = 243.9 Hz), 162.0. HRMS (ESI) m/z calcd for CisHiiFN;NaO* [M+Na]*
289.0748, found 289.0748.
(S)-2-Amino-4-(3-chlorophenyl)-4H-chromene-3-carbonitrile (5d)

o Compound 5d. (72% yield, 83% ce (S)). Pale yellow solid, 40.9 mg

at 0.20 mmol scale. The ee of 5d was determined by HPLC analysis:

nm, tma'or = 9.7 mll’l ) tminor = 112 mln R ; o 2OD +93 C 026,
1]

ol
: cN  (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 90/10, 254
CHCL) for 83% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 4.85 (s,
1H), 7.08 (d, J= 4.4 Hz, 5H), 7.14 — 7.21 (m, 1H), 7.22 — 7.32 (m, 3H), 7.32 — 7.40 (m,
1H). 3C NMR (75 MHz, DMSO-ds) 6 40.4, 55.7, 116.7, 120.8, 123.2, 125.3, 126.7,
127.4, 127.6, 128.9, 129.7, 131.2, 133.7, 148.7, 148.8, 161.0. HRMS (ESI) m/z calcd
for Ci16H11CIN2NaO" [M+Na]" 305.0452, found 305.0454.
(S)-2-Amino-4-(4-methoxyphenyl)-4H-chromene-3-carbonitrile (5e)

OMe Compound 5Se. (82% yield, 90% ee (S)). Pale yellow solid, 45.8 mg
at 0.20 mmol scale. The ee of Se was determined by HPLC analysis:

(Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10, 254

mCN Nm, fmajor = 12.3 min (S), minor = 18.0 min (R)); [a]*°p +23 (¢ 0.17,
O NMz - CH,CLy) for 90% ee (S). 'H NMR (300 MHz, DMSO-ds) J 3.72 (s,
3H), 4.72 (s, 1H), 6.78 — 6.98 (m, 4H), 7.00 — 7.08 (m, 3H), 7.09 — 7.16 (m, 2H), 7.17
—7.27 (m, 1H). *C NMR (75 MHz, DMSO-ds) 6 40.1, 55.5, 56.6, 114.5, 116.5, 121.1,
124.3, 125.0, 128.5, 129.0, 129.8, 138.5, 148.7, 158.6, 160.7. HRMS (ESI) m/z calcd
for C17H14N2NaO," [M+Na]" 301.0947, found 301.0947.
(S)-2-Amino-4-(p-toly-4H-chromene-3-carbonitrile (5f)

Compound 5f. (81% yield, 88% ee (5)). Pale yellow solid, 42.7 mg
at 0.20 mmol scale. The ee of 5f was determined by HPLC analysis:
: (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10, 254

CN
| nm, fmajor = 9.1 min (S), fminor = 11.2 min (R)); [a]*°p +21 (c 0.30,
O N2 CH,Cly) for 88% ee (S). 'H NMR (300 MHz, DMSO-ds) 6 2.25 (s,

3H), 4.72 (s, 1H), 6.94 (s, 2H), 6.99 — 7.07 (m, 3H), 7.07 — 7.16 (m, 4H), 7.18 — 7.27
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(m, 1H). *C NMR (75 MHz, DMSO-ds) 6 21.1, 40.5, 56.4, 116.5, 121.0, 124.1, 125.0,
127.8, 128.6, 129.7, 129.8, 136.4, 143.5, 148.7, 160.8. HRMS (ESI) m/z calcd for
C17H14N2NaO" [M+Na]" 285.0998, found 285.0999.

(R)-2-Amino-4-(naphthalen-1-y)-4H-chromene-3-carbonitrile (5q)

Compound 5g. (43% vyield, 71% ee (R)). Pale yellow solid, 25.8 mg

at 0.20 mmol scale. The ee of 5g was determined by HPLC analysis:

_CN  (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10, 254
©fOINH2 M, tmajor = 11.9 Min (S), tminor = 20.2 min (R)); [a]®p +31 (c 0.17,
CH.Cl) for 71% ee (S). *H NMR (300 MHz, DMSO-ds) & 5.69 (s,
1H), 6.84 — 6.98 (m, 2H), 7.06 (s, 2H), 7.14 (d, J = 8.1 Hz, 1H), 7.17 — 7.28 (m, 1H),
7.37(d, J = 7.2 Hz, 1H), 7.43 — 7.61 (m, 3H), 7.84 (d, J = 8.1 Hz, 1H), 7.91 — 8.01 (m,
1H), 8.17 — 8.45 (m, 1H). 3C NMR (75 MHz, DMSO) & 160.8, 148.8, 134.3, 131.2,
129.3,129.1, 128.8, 128.2, 127.7, 126.7, 126.2, 126.2, 125.1, 124.2, 124.0, 121.0, 116.6,
56.8. HRMS (ESI) m/z calcd for C20H14N2NaO" [M+Na]" 321.0998, found 321.0997.
(S)-2-Amino-4-(furan-2-yl)-4H-chromene-3-carbonitrile (5h)

Compound 5Sh. (35% yield, 86% ee (S)). Yellow solid, 16.7 mg at

0.20 mmol scale. The ee of Sh was determined by HPLC analysis:

J
L __CN
m (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10, 254

(6) NH
2 l’ll’n, tmajor = 10.0 mln (S), tminor = 11.1 mln (R)), [a]zOD +24 (C 0.14,

CH-Cl) for 86% ee (S). 'H NMR (300 MHz, DMSO-ds) § 4.91 (s, 1H), 6.19 (d, J=3.2
Hz, 1H), 6.36 (dd, J = 3.2, 1.9 Hz, 1H), 6.95 — 7.07 (m, 3H), 7.07 — 7.15 (m, 1H), 7.15
~7.21 (m, 1H), 7.23 - 7.31 (m, 1H), 7.52 (dd, J= 1.9, 0.9 Hz, 1H). '3C NMR (75 MHz,
DMSO-de) 6 34.2, 53.0, 105.8, 110.3, 116.0, 120.1, 120.8, 124.5, 128.5, 128.9, 142.5,
148.6, 156.4, 161.0. HRMS (ESI) m/z calcd for CisH10N2NaO," [M+Na]* 261.0634,
found 261.0635.
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9. X-ray crystal structures of 3a

Figure S1. ORTEP illustration of 3a.

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

alA

b/A

c/A

o/°

pre

V/°

Volume/A3

Z

Pealcg/cm?®

w/mm?t
F(000)

Crystal size/mm?

1114DXWCZQ01_0m

Ci1sH17NO3
295.32
153.0
orthorhombic
P21212;
8.9919(2)
12.2777(2)
14.0831(3)
90

90

90
1554.77(5)
4

1.262
0.698
624.0

0.26 x<0.16 x<0.13
S16

CO,Et

NH,



Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A’

Flack parameter

CuKa (A= 1.54178)

11.676 to 148.96
S11<h<l1l,-14<k<15,-17<1<17
13884

3127 [Rint = 0.0418, Rsigma = 0.0302]
3127/0/205

1.087

R1 = 0.0324, wR; = 0.0807

R1 = 0.0355, wR; = 0.0834
0.13/-0.18

0.00(9)

S17



10.NMR Spectra
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Feak Tsble |Compound | Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Areal
T T F14510% Toaaas 35 173 [CREE]
E 10.110 Fz4B102 F3305E 50, 821 50, 821
Total BIILTET 433302 100, 000 100, 000
Max Intensity : 252,729
Time 8.074 'Inten -0.111
] Me
S0 COOEt
250-| (e} NH,
1 3¢
1 Al A
] i i3
2.00 z5s zEo 8.7 3.00 5.5s AT 975 10'00 10.28 10’50 10078 11700 11728 1150 min
] == r
B <> Results View - Peak Table
Fask Table | Compeund | Greup | Calibration Curve
Fealkt Ret  Time Area Height Cone. Area¥
T 3,536 35231 TEEaAT 91322 a1 322
B 10, 091 FTECET TEaal 5. 675 5,678
Tatal 4327078 ZTEGEA 100 onn 100 ann
W Max Intensity : 182,287
775 Chi Z54nm Time 6229 Inian 7070
CF3
COOEt
o] O” ' "NH,
k| oy ke
. T L3
&0 55 70 7's FY) B B 9’5 10.0 10.5 min
« [P 3
B <> Resuls Yiew - Peak Table
Fask Tabls |Conpound | Group | Calibration Curwe
Fealt Ret. Time Area Height Conc. Areal
T ED EEAE] 152316 50 054 =0 054
H & ash A 172826, 45 a4R 40 94
Total 4110126 IEE145 100, 000 100, 000
my Max Intensity : 469,777
Chi 254nm Time 6085 Inten T039]
1750
15004
1250
7 CF
1000 z g
COOEt
750 ‘
500
0" NH,
250 3d
4 &
i i
6.0 65 70 7 80 8’5 9.0 9's 10.0 10.5 min
g [ 3
B <> Results View - Peak Table
Feak Tsble Compound | Group |Calibration Curve
Feak# Ret. Time Area Height Cone. Areal
T & 175 B 101 EEE] I a1 &L
¥ & o5l 431813 A0ET1 & e & a0
Total SEEISIE 510460 100, 000 100, 000
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v Max Intensity - 112,289
7775 Chl 254nm Time 5023 nien 7519
200
150
F F
100 COOEt
st 07 NH,
A
4\
50 6.0 70 80 90 10.0 11.0 12.0 13.0 14.0 min
« = »
[ <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peak# Ret. Time Area Height Cone. Areak
T 3. 168 TTagoad Tie15e RS a5 517
B 10 B0m 1R5EHGR It 51 dma EIEEE]
Tatal SEOREEN 211630 100000 100 ona
mv Max Intensity : 558,664
7774 Cil Z54nm Time 11585 Inten. 12.371
1000
750
F <z F
s00] | COOEt
2504 O™ “NH;
3e
4 4
F: i3
50 60 70 80 9.0 10.0 11.0 12.0 13.0 140 min
< =] »
B ¢ Resulls View - Peak Table
Peak Table |Compound | Grewp | Calibratien Curve
Feakd Ret. Time Area Height Conec. Areal
T ERGE [0 BEETE [ASE EASE
B 10 555 1NE5a156 SEERZT an_ oaT a0 GaT
Total TIR0EIES BEEAS 100 fon 10 ann
Max Intensity : 145,619
Cii1 Z5anm Time 12146 Inten. 0.152]
250
F F
200
] COOEt
100] ‘
07 NH,
& &
] i3 -
&0 70 20 e 10.0 110 130 130 140 150 180 170 180 150 min
< =} »
B <> ResulsView - Peak Table
Feak Table |Compound | Group | Calibration Curwe
Peak# Ret. Time Area Height Conc. Areal
T & oam ZEETTAE 45347 35 fan N
B 15 454 ZRIEE11 BT ] 50 a0z
Total EEE] 243340 100, 000 100, 000
Max Intensity : 288813
A Chit 254nm Time 12096 ien. .47
F. F
COOEt
0~ “NH,
1 3f
1 ke &
o] 7 i
6.0 770 80 9’0 100 110 120 130 140 150 160 170 180 1.0 min
] [ »
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Areak
T 3. 064 FTEIE B % 192 % 192
5 13,782 TPE050E 23403 95, 005 95, 008
Total TEETE00 310057 108, 000 108, 000
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Max Intensity : 284,748
Time 2.018 Inten. -0.0&7]
1000
] Cl
750
500-] COOEt
250 07 "NH;
] oy &
] T T
8.0 85 9.0 9’5 10.0 10.5 1.0 115 12.0 12.5 13.0 135 14.0 145 15.0 min
4 L3
B ¢> Resulls View - Peak Table
FPeak Table |Conpeund | Grewp | Calibration Curve
Peaki# Ret. Time Area Height Cone. Areal
T 10. 289 5257501 ZBaET1 49, 582 49,562
B 124935 534R175 276108 50418 50.418
Total 10BO3ETE S10a78 100 000 100, 000
mv Wax Intensity - 409,507
{7774 Chi 254nm Time 11275 Tnten T 450
750
: Cl
500
i - COOEt
250 ‘
i (0] NH,
] 3g
3 w
T fid
8o 8’5 a0 as 10.0 105 110 115 130 135 13.0 135 140 145 150 min
4 [ b
B <> Results View - Peak Table
Faak Table |Compound | Group | Calibvation Curve
Peakit Ret. Time Area Height Cone. Areal
T 10 238 BaABTET 31572 5 588 )
B 12 815 9247257 40B195 94 414 94 414
Total a7aa04E 433768 100000 100, 000
WMax Intensity 212,456
Time B.732 Inten 327385
200
] COOEt
100} \
E (@) NH,
o] & v
] T T
6.0 70 80 a0 10.0 110 120 130 140 150 180 170 180 19.0 20.0 min
< [l 3
B <> Resulls View - Peak Table
Feak Tabls |Conpound | Group | Calibration Curve
Feak# Ret. Time Area Height Cone. Araal
T 3 520 3920255 BEEED] 50528 50528
B 15. 138 3647395 130546 49,474 49,474
Total TTTEBZE 343737 100. 000 100. 000
my Max Intensity - 3UZ 376
o017 22A Ch1 254nm Time §.088 Inten 0.5
1 Me
500
400
300 =
1 COOEt
200 ‘
100 (6} NH;
od 3h e e
] T 7
i i i i i i i ; i i i i i i
6.0 7.0 20 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 min
Pl = r
B <> Results View - Peak Table
Feak Table |Compound | Grouwp | Calibration Curve
Peak# Ret_ Time Area Height Cone. Araal
T 9,470 5E8E554 36343 B. 133 B. 133
E 14.919 8973682 302482 93. 887 93 887
Total 9560037 336025 100. 000 100, 000
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iy Max Intensity : 143,174
A Ch1 254nm| Time 13.362 | Inten -0.779]
2504
] OMe
200
150
100 COOEt
50
] 0" "NH,
1 b b
] o ks
T T T T T T T T T T T T T T T
6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 min
dl ol
B <> Results View - Peak Table
FPesk Table |Compound | Group | Calibration Curwe
Feaki Ret. Time Area Hei ght Conc. Areal
T 9. 454 2455652 143285 50. BE5 50. 655
z 14,935 2385092 92435 48,312 49,312
Total 4544643 Z3ISTES 100. 000 100. 000
my Wax Intensity : 377,730
7A Chil 254nm Time 8.141 | Infen —0.013]
7004 OMe
6004
500
400
2001 COOEt
2004 ‘
(6) NH,
1004
3i ln v
T
T T T T T T T T T T T T T T T
6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 min
4 = +
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peaki Ret. Time Ares Height Conc. Areal
T 9. 447 TA92E6 6252 B. 165 B. 165
H 14.836 11384619 3TTE6S 93.515 93.515
Total 12113855 424121 100. 000 100. 000
Max Intensity : 147,077
Time 21.972 _Inten 3.470
2504
200
1504
100-] COOEt
s ‘
(@) NH,
A 4
T ig
10.0 125 15.0 175 20.0 235 250 min
4 ! 3
0 <> FResults View - Peak Table
Faak Tabls |Compound | Group | Calibratien Curwe
Peak# Ret. Time Area Hei ght Conc. Aread
T 13327 351B525 147001 50. 207 50. 207
] 20. 823 3457578 21909 49793 49,793
Total TOO4TOL E36911 100. 000 100. 000
my Max Intensity - 402,482
[P72ACh1 258nm Time 12638 Inten. ~0.054]
750
500
] COOEt
250 |
] 0" "NH,
1 3j n "
T T
T T T 7 T T T
10.0 125 15.0 17.5 20.0 225 25.0 min
4 (= r
B <> ResulsView - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peakit Ret. Time Arca Height Conc. Arcal
1 13.333 1082203 46054 6. 455 6. 4585
H 20. 609 15605356 402639 93. 515 93.515
Total 1E635201 445753 100. 000 100. 000
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i Max Intensity - 152,281
A Chi1 Z54nm Time B173 Mlen o007
500
500
200
200
COOEt
200 '
100 O~ "NH,
& &
- -
20 90 10.0 1.0 12.0 13.0 14.0 18,0 18.0 min
“ =l 3
B ¢ Resulls View - Peak Tabls
Feak Table |Compound | Group | Calibration Curve
Peak# Ret. Time Area Hei ght Conc. Areal
T 11759 TATTORT 152298 39 937 43,957
B 13, 577 7493873 137184 0. 083 50, 063
Total 4581430 ZEEATE 100 ann 100 fon
m Max Intensity : 438,335
1000 Thi Z54nm Time 9204 _Iiten E )|
750
500 :
j COOEt
250 0" 'NH,;
1 3k
1 Y A
T i
T : ; : : r T T
a0 30 10.0 1.0 12.0 13.0 14.0 15.0 16.0 min
F] = b
B <> Resuls Yiew - Peak Table
Faak Table |Compound | Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Area®
T 11,719 BETLTS ECETES 56, B4Z 56, B4T
H 13. 595 1340915 T13T1 13, 358 13. 358
Total 10035058 SROS0Z 100, 000 100, 000
mv Max Intensity : 87,230
7224 Ch1 254nm Time: Inten. s
1504
W
1004
COOEt
s
O NH,
o ol @
T g =
50 55 60 65 70 75 20 8’5 90 95 10.0 105 110 15 min
[l v
B <> FResults Yiew - Peak Table
Feak Table |Conpound | Gremp | Calibratien Curve
Peak# Bet. Time Area Hei ght Cone. Area®
T T 158 1381010 e E0. 208 E0. 208
B 3 077 T3R0465 TaE14 4 Tat 4 794
Total 27723TS 177090 100, 000 100, 000
my Max Intensity : 127 569
5o FZ2A Chi 254nm Tme 7400 Inten 3565 .
200
150 > il
COOEt
100 ‘
50 (0] NH,
T T [=1
50 5’5 60 65 70 75 £0 85 90 95 10.0 10.5 110 15 min
L] [ b
B ¢ Fesuits View - Pask Tabls
Feak Table | Conpound | Group | Calibration Curve
Feakt Eet. Time Area Hei ght Conc. Areat
T T 1E s 40010 0. 085 0. 085
B 3,043 2117954 127288 73902 73902
Total ZEE0EES 167278 100, 000 100, 000
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Max Intensity : 44,610
A Chi Z54nm Time G.857 Inten 0108] .
754
5o COOMe E‘
(6) NH,
25
+ + &
7 F 2]
7 ; | i i 7 i i i 7 7 i 7 i i i
10.0 1.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 18.0 20.0 210 220 23.0 240 250 min
< = 3
B <> FResults View - Peak Table
Feak Table | Conpound | Gremp | Calibration Curve
Peakdt Ret. Time Area Hei ght Conc. Areat
T 12089 FESZT0 44525 50,913 50,913
H 20,598 30640 26281 49,087 49, 087
Total 1895410 TOR08 100, 000 100 000
Max Intensity : 191,542
Time 9517 Inten. 0138 .
300
o ‘ COOMe
(@) NH,
1004
3m
. n &
i T [=1
100 110 120 13.0 140 10 18.0 170 120 19.0 200 210 2o 230 240 280 rmin
] = v
B <> FResults View - Peak Table
Feak Table |Conpound | Growp | Calibration Curve
Peaki# Ret. Time Area Hei ght Conc. Areat
T 11. 948 780493 14348 1058 4056
H 20,132 6867425 191621 95,942 95,942
Total TI57818 205968 100, 000 100, 600
W Max Intensity : 126,798
sno. 2222 Ch 254nm Time G.048 Hfen. 7,058
400
300-]
Me COOEt
200 |
(6] NH,
100
& &
o T o+
8.0 BS 910 95 10.0 105 11.0 115 12.0 min
=l 3
B <» Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Pealit Ret. Time Area Height Conc. Areak
T 3 100 Z0EEE10 126174 43 739 43 739
H 10.542 2108748 110948 50. 281 50. 261
Total 4195555 237120 100. 000 100. 000
my WMaxX INIENSMY © 355, (57
[777A Chi 254nm Time 8011 Inten 732
1250-]
1000
7507 Me COOEt
500 ‘
(0) NH,
250 3n
& "
i i
8.0 85 9.0 95 10.0 10.5 11.0 115 12.0 min
4 [ 3
B ¢> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peakit Ret. Time Area Height Conc. Areal
T 9. 067 F205TT 21738 1545 4545
H 10. 479 6732891 356648 95. 455 95. 455
Total T053488 318384 100. 000 100, 000
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i Max Intensity - 306,532
7A Ch1 Z54nm Time 6855 Inien 0 047
600
s00
400
300
F COOEt
200 |
100 0 NH,
" "
] o -
50 50 70 80 20 10.0 1.0 12.0 13.0 14.0 15.0 6.0 17.0 18.0 180 200 210 min
« (== 3
A ¢ Results Yiew - Paak Table
FPeak Table |Compound | Group |Calibration Curve
Peaki Ret. Time Area Height Cone. Area®
T 5753 SEa4TO0 S0ET53 o0, 468 50 468
B 13. 946 5447743 BYE 43,534 43,534
Total 1095699 SEEEIT 100, 000 100, 000
e Max Intensity : 369,753
774 Ch1 254nm Time: 5579 Inten 0.361
COOEt
07 “NH,
30
o il = -
50 ) 70 2l alo 10.0 110 120 130 14.0 12.0 6.0 17.0 120 19.0 20.0 210 " min
£ =l C
O <> Resuls View - Peak Table
Feak Table |Compound | Grewp | Calitration Curve
Peah# Ret. Time Area Height Conc_ Areall
1 9. 644 88612 51824 5,592 5.592
2 13.7T13 9453614 369TTE al. 408 91,408
Total 103422268 421800 100, 0oo 100, 000
my' Max Intensity : 106,158
#7A Ch1 254nm Time  7.195 Inten 0.017]
200
150
100 COOEt
sol F 07 NH,
] & &
T
50 50 70 a0 B 10.0 110 120 13.0 14.0 15.0 16.0 170 18.0 15.0 20.0 210 min
« | v
O ¢ Results View - Prak Tabls
Feak Table |Conpound | Group | Calibration Curve
Poak# Ret. Time Ares Height Conc. Areal
1 10. 235 1985833 1068156 50.341 50.341
H 14,815 1956945 Tanla 43,653 43,653
Total 39447TTS 180170 100. 000 100. 000
W Max Intensity - 247 986
775 Chil Z54nm Time 21520 Tnten. ~0.067
400+
3004 =
p - COOEt
200 ‘
1F 0" "NH,
100-]
] 3p
b I s
p i
1] GIU 7I|] B‘U QID 1|:=|] 11I|] 12‘[| 15I|] ‘\GIU 17I|] 13IE| 19I|] Zdﬂ 21I|] min
= e
A ¢ Fesults View - Peak Table
Feak Table |Compound | Group | Calibratien Curve
Peak# Ret. Time Ares Height Conc. Areak
1 10. 209 BZ1639 34813 8. 420 8. 420
B 14, 594 ETE1558 243028 a1, 520 a1, 530
Total TaEELEE TTTEaE 100, 000 100, 000
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my Max Intensity : 166,782
7774 Ch1 254nm Time 8512 Inten. 20.080
300
250
200
150 CN
1004 |
0" 'NH,
50
w &
7+ 7
&0 7’0 20 e 18.0 110 120 130 140 150 min
[ ’
B <> Results View - Peak Table
Feak Table |Compound | Group |Calibration Curvs
Pealit Ret. Time Area Height Conc. Areak
T 9 593 Z490452 186953 CENEET] 49 560
H 12, 393 7503569 141451 50. 131 50.131
Total 4994020 308403 100, 000 100, 000
Max Intensity : 387,819
Time &.176 Inten. -1.282]
500-|
] CN
250-] j
il (©) NH,
1 S5a
g &
¢ F; i
6.0 70 80 2.0 10.0 1.0 12.0 13.0 14.0 15.0 min
[l D
0 <> Results View - Peak Table
Pask Table |Conpound | Grewp | Calibration Curvs
Peakit Ret. Time Area Height Cone. Areal
T 3. 634 ST01406 369203 35 360 95, 360
B 12. 193 27907 15754 4,532 4,832
Total 5976313 404457 100. 000 100. 000
mv Max Intensity : 202,715
A Ch1 254nm Time 6.000 Inten. —1.258)
750
500-{
] Me
] CN
250-] \
g (0] NH,
i & I
T T
50 85 7’0 7's 20 8’5 FY) 9's 10.0 108 110 115 120 135 min
(= v
B <» Results View - Peak Table
Feak Table |Compound | Gromp | Calibration Curwe
Peakit Ret. Time Area Height Cone. Areal
T 5. 391 ZT09471 203819 49 511 49 611
H 10487 2751935 178003 50389 50389
Total 5461407 381822 100. 000 100. 000
v Max Intensity - 292,342
774 Chi 254nm Time B8040 Tnten B
500
400
b < Me
300 CN
200 ‘
] (6) NH,
100 5b
E w &
. T 7
i i i i i i i i i ; ; i i
6.0 6.5 7.0 7.5 2.0 B 9.0 9.5 10.0 105 1.0 15 12.0 125 min
“ = v
B <» Results View - Peak Table
Faak Table |Compound | Group | Calibratien Curve
Peakit Ret. Time Area Height Conc. Areal
T . 455 3962092 297002 91, 158 91, 158
H 10. 651 384380 20948 8. 842 8. 842
Total 4347312 312850 100, 000 100, 000
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Max Intensity : 339,945
TFime: inten
F
] CN
200 |
100 ) NH;
E & 4
. T T
65 770 7s 80 85 9.0 95 10.0 105 1.0 115 12.0 125 min
< [ 3
B <> Results View - Peak Table
Feak Table |Compound | Grouwp |Calibrstion Curve
Feak# Ret. Time Area Height Cone. Areal
T & 710 [TEa] LoD ERE =0 1a7
B 10,324 4400800 Z99316 43,803 43,803
Total BEEEIE B3IE54 100, 000 100, 000
m Max Intensity - 376,458
7774 Chi 254nm Time 7585 Inten. -0.038]
500
500
400 E
3004 3 CN
00 m
0" NH,
1004
Sc¢
& +
7 il
65 70 75 80 8's 900 95 10.0 10.5 1.0 15 12.0 125 min
] [ 3
B <> Results View - Peak Table
FPask Table |Compound | Group | Calibration Curve
Feaktt Ret. Time Ares Hei ght Come. Areal
T & EaT SERINAZ FERART ESLE] a1 10m
7 10,313 415531 TEEED & 591 BER
Total SETEATE FEE4T 100 ann 100 fon
Max Intensity : 345,361
Time __7.033 _Inten. 0.179|
Cl
CN
0" “NH,
. il - T -
70 75 80 85 90 95 10.0 105 110 115 12.0 125 13.0 135 min
] = r
B <> ResultsView - Peak Table
Pask Table |Compound | Greup | Calibration Curwe
Feak#t Ret. Time Area Height Conc. Areal
T LS AEEATE L FAETES R ERE]
B 11166 4EEEIRG FL006E 48 &7l 43 &7l
Total EY(EIED] BEEBAL 100 000 100 o0
mv' Max Intensity : 200,382
75 Ch1 Z54nm Time B531 Tnien 7 705]
Cl
200 :
, CN
100-]
] 0" NH,
1 5d
1 A e
T T
7'0 7's sl a’s 9’0 9’5 100 105 110 115 130 135 130 135 min
< [l b
B <> Resuls YView - Peak Table
Feak Table |Compound | Group | Calibration Curwe
Peak# Ret. Time Area Height Cone. Area¥
T 3 E51 ZEAATER EOlEEE] 91 Bad 91 Bad
4 11,183 FE0EE 16155 B 356 B 356
Total 3104154 T1E538 100, 000 100, 000
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mv
?77A Ch1 254nm

Max Intensity : 221,900
Time 9.042 Inten. -0.754]
400-] OMe
300-]
200-| CN
100-] 0" >NH;
. i e
o 2 i
T ; T T T T . 7 T T T
8.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 min
Ll = r
B <> Results View - Peak Table
Pask Tsble |Compound | Gromp [ Calibration Curwe
Peaki# Ret. Time Area Hei ght Conc. Areal
T 2 o058 qa5alan 722774 43 566 45566
B 17,492 4477069 1568748 50.134 50. 134
Total 8930212 381527 100. 000 100. 000
mv Max Intensity : 467,042
Jz77A Chi 254nm Tme §111 Inten D051
] OMe
750-]
500-] =
g CN
250-| |
] 0" 'NH;
] Se
& *
i i
2.0 10.0 1.0 12.0 13.0 140 12.0 18.0 17.0 18.0 19.0 200 min
l &=l b
B <> Results View - Peak Table
Feak Table |Conpound | Group |Calibration Curve
Peak# Ret. Time Area Height Cone. Areal
T 12. 283 906140 4BT04T 94,750 94750
B 17. 995 543442 17443 5. 250 5.250
Total 10351582 484480 100000 100000
Max Intensity : 202,975
7A Chl2Z54nm Time | 6.409 Inten. 0.004]
Me
200-|
] CN
100+ |
E O~ 'NH,
1 e s
i
i i i i i i i i T ; i i i i i
5.0 65 7.0 7.5 80 85 9.0 95 10.0 10.5 11.0 12.0 12.5 13.0 135 140  min
< [ *
B <» Results View - Peak Table
Faak Tabls |Compound | Gromp | Calibration Curwe
Pealit Ret. Time Area Height Conc. Araa¥
T 3. 124 3199708 202750 49 a4 EREED
B 11 183 3214615 179683 50116 50116
Tatal B414322 3B2447 100000 100, 000
Max Intensity : 320,171
7A Ch1 254nm Time | 6.030 Inten. 1.050
500 Me
500
400
300 E
] CN
200 |
100 0" 'NH;
] 5f
] & ¥
g T T
&0 8's 7’0 7's 80 8’5 e 3’5 10.0 105 1o s 130 135 130 135 140 min
< =l 3
O <> Results View - Faak Tabls
Peak Table |Compound | Grouwp |Calibration Curve
Pealkd# Ret. Time Area Height Conec. Areal
T EEE] 5065733 319959 34,931 94, 931
H 11.216 270545 15574 5. 069 5. 069
Total 5339318 335532 100. 000 100, 000
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mv Max Intensity : 232,009
A Ch1 254nm)| Time 11.268 Infen. 0213
400
300
CN
200 ‘
O" 'NH,
100-]
w w
T T
10.0 110 120 130 140 150 180 170 120 150 200 210 min
< [ +
B <* Results View - Peak Table
Feak Table |Compound | Growp | Calibration Curve
Peakit Ret. Time Area Height Cone. Areal
T 12 000 4614357 731418 49,665 49, 665
H 20, 217 4676588 148781 50. 335 50. 335
Total 9290845 3680199 100. 000 100, 000
my Max Intensity : 238,535
S00-J77%A Chi 254nm Time 22000 Inten. 20.163
400
300} T
3 CN
200-] |
O” 'NH,
100 5g
0 e b = A
10.0 110 120 130 1do 120 18.0 17.0 120 13.0 200 210 min
J =l r
[ <* Results View - Peak Table
Faak Tsble |Compound | Gromp | Calibration Curve
Peakit Ret. Time Area Height Conc. Areal
T 11 919 4B31624 739470 B 5. 266
5 20, 162 534588 26418 14734 14,734
Total SEEES1T 766388 100. 000 100, 000
mv Max Intensity - 42,984
175-J272A Chi Z54nm Time 0084 Iten 57 008
1504
1254 (NP2
100
E CN
75 ‘
e 0" "NH,
257
] v v
g T il
85 900 9's 10.0 10.5 110 115 12.0 125 min
< = v
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Pealkd# Ret. Time Ares Height Conc. Areal
T 10. 066 552393 43115 43, 004 43. 004
H 11.089 B57536 39923 50. 196 50,196
Total 1309829 83037 100. 000 100. 000
T Max Intensity : 606,779
12507734 Ch1 254nm Time BET  inlen 2261
1000
750
s00-] ‘
2e0] O~ NH,
Sh
& &
il T
85 a0 a's 10.0 105 110 115 120 135 min
B <> HResults View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Pealki# Ret. Time Area Height Conc. Areald
T 10,015 9422260 BOETES 93. 087 93,087
5 11.086 £99704 40887 6.913 6.913
Total 10121364 B4TTSZ 100. 000 100,000
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