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I . General Information

Unless otherwise mentioned, all experiments were carried out under an
atmosphere of argon in a glovebox or using standard Schlenk techniques. Solvents
were dried with standard procedures and degassed with N,. Flash column
chromatography was performed using Tsingdao silica gel (60, particle size 300-400
mesh). NMR spectra were recorded on a Bruker DPX 400 spectrometer at 400 MHz
for '"H NMR, 101 MHz for °C NMR or a Bruker DPX 500 spectrometer at 500 MHz
for "H NMR, 126 MHz for >*C NMR in CDCl; or CD;OD with tetramethylsilane
(TMS) as internal standard. Chemical shifts are reported in ppm and coupling
constants are given in Hz. Chemical shifts were reported relative to TMS (0.00 ppm)
for '"H NMR and relative to CDCl; (77.00 ppm) or CDsOD (49.00 ppm) for °C NMR.
GC analysis was carried out on Angilent 1200 Series instrument using achiral
capillary columns. Substrates lae, 3a, 5g, 5] and 3i were purchased from commercial
suppliers and used without further purification. High resolution mass spectra (HRMS)
were obtained on Thermo Scientific Q Exactive hybrid quadrupole-Orbitrap mass
spectrometer. PE refers to petroleum ether, EA refers to ethyl acetate, TFE refers to

2,2 2-trifluoroethanol, and MTBE refers to methyl tert-butyl ether.

II. General Procedures for the Synthesis of Substrates

2.1 General Procedure A:

0 0
- J\M/\WOH ROH,DCC,DMAP_ )WOR
"5 CH,Cl, "5
R=H, Me, Et,
Pr, ‘Bu

The keto-acid (20 mmol) was dissolved in 20 mL DCM, followed by successively
addition of the corresponding alcohol (60 mmol) and DMAP
(4-Dimethylaminopyridine, 1.95 g, 16 mmol). DCC (N,N'-Dicyclohexylcarbodiimide,

22 mmol) was then added at 0 °C. The resulting mixture was stirred at room
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temperature for 24 h. Upon completion, the reaction mixture was filtered over a small
silica gel column. The filtrate was collected and concentrated under reduced pressure.
The residue was subjected to column chromatography on silica gel (eluent:
EA/Hexane=5-10%) to afford the corresponding ester (68-96% yield).

2.2 General Procedure B:

o 1) 1) RMgBr,
Fe(acac); (3 mol%), O (0]
i‘;i o 0 THF,-40°C  _ RJ\WOH 'BuOH, DCC, DMAP J\M/\’rofsu
o L 2kl "2 8 CH,Cl, "o

S$1

glutaric succinic
anhydride anhydride

General procedure B was implemented following a reported method with
modification.!"

Under Argon, succinic anhydride (20.0 mmol) or glutaric anhydride (20.0 mmol),
Fe(acac); (212 mg, 0.6 mmol) were dissolved in 24 mL of THF. The mixture was
cooled to -40 ‘C. A solution of the corresponding Grignard reagent (20 mmol) in THF
was added dropwise over 40 minutes. The resulting mixture was then warmed to room
temperature and stirred overnight. Upon completion, the reaction was quenched by
slowly addition of 80 mL HCl,q solution (2 M) and the organic layer was extracted
with Et,O (3x40 mL). The combined organic layer was washed with 1 M NaOH,q
solution (3x30 mL). The organic layer was discarded and the combined aqueous
phases were acidified with 2 M HCl,q solution until the PH value was ca. 1. The
mixture was then extracted with Et,0O (3%x40 mL), and the combined organic layer was
dried over anhydrous NaSO,. The solvent was removed under reduced pressure, and
the resulting crude keto-acid S1 was directly used in the next step without further
purification.

The keto-acid S1 obtained from the last step was dissolved in 20 mL DCM,
followed by successively addition of tert-butyl alcohol (3 equiv) and DMAP
(4-Dimethylaminopyridine, 0.8 equiv). DCC (N,N'-Dicyclohexylcarbodiimide, 1.1

euiqv) was then added at 0 °C. The resulting mixture was warmed to room



temperature and stirred for 24 h. Upon completion, the reaction mixture was filtered
over celite, and the organic layer was collected and concentrated under reduced
pressure. The residue was subjected to column chromatography on silica gel (eluent:
EA/Hexane=5-10%) to afford the corresponding easter (10-78% yields overall two

steps).

2.3 General Procedure C:
F (6] e}

(0] t
. F OBu
LiHMDS, DMPU
B ;
o A, - m
F

THF, -60°C to rt
F 1b

1-(2,5-difluorophenyl)ethan-1-one (4.68 g, 30 mmol) was dissolved in 75 mL
THF and 23 mL DMPU (N, N'-Dimethylpropyleneurea), LIHMDS (1.3M in THF,
23.1 mL, 30 mmol) was then added dropwise at -60 ‘C. After stirring for 10 min,
tert-butyl 2-bromoacetate (8.78 g, 45 mmol) was added quickly at the same
temperature, and the resulting mixture was continuously stirred for another 10 min.
The reaction was warmed to room temperature and stirred for 4 h before quenching
with saturated aqueous NH4Cl. The mixture was diluted with water, then extracted
with MTBE (3x100 mL). The combined organic layer was dried over anhydrous
NaSO4. The solvent was removed under reduced pressure and the residue was
subjected to column chromatography on silica gel (eluent: EA/Hexane=2%) to afford

1b (2.84 g, 32% yield).

2.4 General Procedure D:

NNHCOR 0
CHO H
A . R X Pb(OA

Fell D + HNTY reflux ol H (OAc)4 o @fkR

OH o EtOH Z > 0oH THF ZcHo

S2 S3
o)

H202, NaCI02 | X R
——— > FG
NaH2P04, COOH
CH3CN/H,0



General procedure D was implemented following reported methods with
modification.*l’]

Acethydrazide (10 mmol) was added to a solution of the salicylaldehyde
derivative (10 mmol) in EtOH (50 mL). The reaction was heated to reflux for 12 h.
Upon completion, the mixture was cooled to room temperature, concentrated and
washed with PE. The crude S2 was directly used in the next step without purification.

Hydrazide S2 (20 mmol) was dissolved in 100 mL THF, and Pb(OAc)4 (9.76 g,
22 mmol) was added in portions while stirring. The reaction was stirred at room
temperature for 2 h. The resulting solid was filtered through a short column of celite,
and the filtrate was collected and evaporated under reduced pressure. The residue was
dissolved in 300 mL of EA and washed with water (2x50 mL). The combined organic
phases were successively washed with saturated aqueous NaHCO; and brine. The
combined organic layers were dried over anhydrous Na,SOg, filtered and evaporated.
The residue was subjected to column chromatography on silica gel (eluent:
EA/Hexane=10%) to afford S3.

NaH,POj4 (480 mg, 3.09 mmol), H,O, (30% in H,O, 2.2 mL) and NaClO, (3.24 g,
36 mmol) were successively added to a solution of S3 (9 mmol) in MeCN (90 mL)
and water (7.5 mL) at 0 'C. The mixture was vigorously stirred at 0 ‘C for 1 h and
then diluted with EA (120 mL) and water (75 mL). The organic layer was separated,
and the aqueous layer was extracted by EA (3x50 mL). The combined organic layer
was washed with water and brine, dried over anhydrous Na,SO,, filtered and
evaporated. The resulting acid is generally pure enough to use without further
purification unless other notification (33-47% overall yield).

Notification: Dependent on the substituent on the benzene ring, free acid 5 may

exist in equilibrium with its intramolecular cyclization hemiketal at rt./*
O

R oH
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Z >COOH =
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5a-5h



Synthesis of 5ab.

0] O
©fj\ CH3|, K2CO3, DMF E:fl\
COOH COOMe
5a 5ab

2-Propionylbenzoic acid (5a, 1.0g, 6 mmol), K,CO; (1.3g, 9 mmol) were
dissolved in 5 mL DMF. CHsl (2.6g, 18mmol) in 4 mL DMF was added over 10 min
and then stirred for 3 h at room temperature. Upon completion, DMF was removed
under vacuum. The residue was dissolved in DCM (60 mL), and washed with water
for 3 times (3x10 mL). The organic layer was dried over anhydrous Na,SOg, filtered
and evaporated. The residue was subjected to column chromatography on silica gel

(eluent: EA/Hexane=10%) to afford 5 ba in 92% yield.

0
NalO,, RuCly
—_—
COOH

5h

0
NalOy, RuCl3©)\>
—_—

COOH
5i

General procedure E was implemented following a reported method with
(5]

2.5 General Procedure E:

O
1) MeMgCl
—
2) PTSA
@{5

1) MeMgCl
—_—

2) PTSA

G- e

modification.

Benzo-fused ketone (20 mmol) was dissolved in 40 mL THEF, followed by slow
addition of 10 mL MeMgCl (3M in THF) at 0 ‘C. The reaction was warmed to room
temperature and stirred for 2 h. The reaction was quenched by saturated aqueous
NH4CI, diluted with water, and then extracted with EA (3x50 mL). The combined
organic layers were dried over anhydrous NaSOQ., filtrated and evaporated under
reduced pressure. The residue was dissolved in 50 mL MeOH, followed by slow

addition of PTSA (p-toluenesulfonic acid, 1 mmol). The resulting mixture was heated
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to reflux for 3 h. The reaction was then cooled to room temperature, and the solvent
was removed under vacuum. The residue was subjected to column chromatography on
silica gel (eluent: EA/Hexane=10%) to afford S4 or S4°.

S4 or S4’ (16.8 mmol) and NalO4 (84 mmol) were dissolved in 100 mL mixed
solvent (CCls/MeCN/H,0 = 3/3/4 and stirred at rt for 15 min. RuCl; (0.42 mmol x 2)
was then added every 30 min. Upon completion, the reaction mixture was filtered
through a short column of celite. The filtrate was washed with 1 M NaOH,4 solution
(3%50 mL). The organic layer was discarded and the combined aqueous basic phase
was acidified with 12 M HCl,q solution until the PH value reached ca. 1. The mixture
was then extracted with EA (3x40 mL), and the combined organic layers were dried
over anhydrous NaSQy, filtered and evaporated under reduced pressure. The resulting

acid 5h (42% yield) or 5i (34% yield) was pure enough to use and analyze.

2.6 Characterization data of substrates

0

OMe
(0]

1aa

Chemical Formula: C14H4,03
Exact Mass: 192.0786

Methyl 4-oxo0-4-phenylbutanoate (1aa)

Followed by General procedure A. Light yellow oil, 3.68 g, 96% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). 'H NMR (400 MHz, CDCl3) & 7.99 (d, J = 7.7 Hz, 2H), 7.57 (t, J =
7.4 Hz, 1H), 7.47 (t,J = 7.5 Hz, 2H), 3.71 (s, 3H), 3.33 (t,J = 6.6 Hz, 2H), 2.77 (t, J =
6.6 Hz, 2H). "C{'H} NMR (101 MHz, CDCls) & 198.0, 173.3, 136.4, 133.2, 128.6,
128.0, 51.8, 33.3, 27.9. HRMS (ESI) m/z: [M+H]" Calcd for C;;H;303" 193.0859;
Found 193.0860.



0

OEt
0]

1ab

Chemical Formula: C4,H4403
Exact Mass: 206.0943

Ethyl 4-oxo-4-phenylbutanoate (1ab)

Followed by General procedure A. Light yellow oil, 3.91g, 95% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (400 MHz, Chloroform-d) § 7.99 (d, J = 8.5 Hz, 2H), 7.57 (t,
J=17.4Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 4.16 (q, J = 7.2 Hz, 2H), 3.32 (t, J = 6.6 Hz,
2H), 2.76 (t, J = 6.7 Hz, 2H), 1.27 (t, J = 7.1 Hz, 3H). “C{'H} NMR (101 MHz,
Chloroform-d) 6 198.1, 172.9, 136.5, 133.2, 128.6, 128.0, 60.6, 33.4, 28.3, 14.2.
HRMS (ESI) m/z: [M+H]" Caled for Cj,H;505" 207.1016; Found 207.1016.

0O

O'Pr
o)

lac

Chemical Formula: C13H;03
Exact Mass: 220.1099

Isopropyl 4-oxo-4-phenylbutanoate (1ac)

Followed by General procedure A. Light yellow oil, 3.96 g, 90% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). 'H NMR (400 MHz, CDCls) § 7.99 (d, J = 7.7 Hz, 2H), 7.57 (t, J =
7.3 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 5 5.10 — 4.96 (hept, J = 6.2 Hz, 1H), 3.31 (t, J =
6.6 Hz, 2H), 2.73 (t, J = 6.5 Hz, 2H), 1.25 (d, J = 6.2 Hz, 6H). C{'H} NMR (101
MHz, Chloroform-d) 6 197.0, 172.1, 136.3, 132.9, 128.3, 127.7, 67.6, 33.1, 28.3, 21.5.
HRMS (ESI) m/z: [M+H]" Caled for C13H,705" 221.1172; Found 221.1173.



0]

OBu
(@]

1ad

Chemical Formula: C14H1g03
Exact Mass: 234.1256

Tert-butyl 4-oxo-4-phenylbutanoate (1ad)

Followed by General procedure A. Light yellow oil, 3.98 g, 82% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (400 MHz, CDCl3) § 7.98 (d, J = 7.2 Hz, 2H), 7.56 (t, J =
7.4 Hz, 1H), 7.47 (d, J=7.8 Hz, 2H), 3.26 (t, J = 6.7 Hz, 2H), 2.68 (t, J = 6.7 Hz, 2H),
1.45 (s, 9H). "C{'H} NMR (101 MHz, Chloroform-d) & 198.3, 172.1, 136.7, 133.1,
128.5, 128.0, 80.5, 33.4, 29.4, 28.0. HRMS (ESI), m/z: [M+H]", Caled for C14H;0;"
235.1329; Found: 235.1327.

(@)
. o)
1b

Chemical Formula: C44H6F203
Exact Mass: 270.1068

Tert-butyl 4-(2,5-difluorophenyl)-4-oxobutanoate (1b)

Followed by General procedure C. Light yellow oil, 2.56 g, 32% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (600 MHz, CDCls) 6 7.61-7.51 (m, 1H), 7.25-7.18 (m, 1H),
7.17-7.08 (m, 1H), 3.22-3.26(m, 2H), 2.67 (t, J = 6.4 Hz, 2H), 1.45 (s, 9H). "C{'H}
NMR (151 MHz, Chloroform-d) & 195.3 (d, Jcr = 4.6 Hz), 171.7, 158.5 (dd, Jcr =
244.6, 2.1 Hz), 158.0 (dd, Jcr = 250.7, 2.1 Hz), 126.2 (dd, Jcr = 15.9, 6.3 Hz), 121.2
(dd, Jcr = 24.6, 9.4 Hz), 118.1 (dd, Jcr = 27.2, 7.9 Hz), 116.4 (dd, Jcr = 25.1, 3.3 Hz),
80.5, 382 (d, Jor = 8.7 Hz), 29.26 (d, Jor = 2.2 Hz), 27.93. HRMS (ESI) m/z:
[M+Na]" Calcd for C14H;6F>NaOs" 293.0960; Found 293.0961.



0

F. OBu
(@]

1c

Chemical Formula: C44H7FO3
Exact Mass: 252.1162

Tert-butyl 4-(3-fluorophenyl)-4-oxobutanoate (1c)

Followed by General procedure A. Light yellow oil, 3.42 g, 68% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (400 MHz, CDCl;) & 7.81 — 7.73 (m, 1H), 7.66 (m, 1H),
7.45 m, 1H), 7.26 (m, 1H), 3.23 (t, J = 6.6 Hz, 2H), 2.69 (t, J = 6.6 Hz, 2H), 1.45 (s,
9H). *C{'H} NMR (101 MHz, Chloroform-d) & 197.0 (d, Jcr = 2.1 Hz), 171.9, 162.8
(d, Jcr = 247.8 Hz), 138.7 (d, Jcr = 6.2 Hz), 130.2 (d, Jcr = 7.6 Hz), 123.7 (d, Jcr =
3.1 Hz), 120.0 (d, Jcr = 21.5 Hz), 114.7 (d, Jcr = 22.2 Hz), 80.6, 33.5, 29.2, 28.0.
HRMS (ESI) m/z: [M+Na]" Calcd for C4H;7FNaO;" 275.1054; Found 275.1053.

0]

Q)WO'B“
- o

1d

Chemical Formula: C44H¢7FO3
Exact Mass: 252.1162

Tert-butyl 4-(4-fluorophenyl)-4-oxobutanoate (1d)

Followed by General procedure B. White solid, 806 mg, 16% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). 'H NMR (400 MHz, CDCl;) & 8.06-7.96 (m, 2H), 7.18-7.08 (m, 2H), 3.23
(t, J = 6.6 Hz, 2H), 2.68 (t, J = 6.6 Hz, 2H), 1.45 (s, 9H). "C{'H} NMR (101 MHz,
Chloroform-d) & 196.7, 172.0, 165.7 (d, Jcr = 254.6 Hz), 133.1 (d, Jor = 3.1 Hz),
130.6 (d, Jcr = 9.3 Hz), 115.6 (d, Icr = 21.9 Hz), 80.6, 33.3, 29.4, 28.0. HRMS (ESI)
m/z: [M+Na]", Calcd for C14H7FNaOs" 275.1054; Found 275.1054.
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Q)WO*‘“
Cl ©

1e

Chemical Formula: C44H47CIlO5
Exact Mass: 268.0866

Tert-butyl 4-(4-chlorophenyl)-4-oxobutanoate (1e)

Followed by General procedure A. Yellowish solid, 4.28 g, 80% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). '"H NMR (400 MHz, CDCls) & 7.96-7.87 (m, 2H), 7.47-7.37 (m, 2H),
3.22 (t, J = 6.7 Hz, 2H), 2.68 (t, J = 6.7 Hz, 2H), 1.45 (s, 9H). "C{'H} NMR (101
MHz, Chloroform-d) 6 197.1, 171.9, 139.5, 135.0, 129.4, 128.8, 80.6, 33.4, 29.3, 28.0.
HRMS (ESI) m/z: [M+Na]", Calcd for C4H;7CINaO;" 291.0758; Found: 291.0760.

0

J@)\/\WO’E‘“
@]
Br

1f

Chemical Formula: C44H47BrO3
Exact Mass: 312.0361

Tert-butyl 4-(4-bromophenyl)-4-oxobutanoate (1f)

Followed by General procedure A. Yellowish solid, 1.50 g, 24% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). '"H NMR (400 MHz, CDCl5) & 7.88-7.81 (m, 2H), 7.63-7.56 (m, 2H),
3.21 (t, J = 6.6 Hz, 2H), 2.68 (t, J = 6.6 Hz, 2H), 1.45 (s, 9H). "C{'H} NMR (101
MHz, Chloroform-d) 6 197.3, 171.9, 135.3, 131.8, 129.5, 128.2, 80.6, 33.3, 29.2, 28.0.
HRMS (ESI) m/z: ((M+Na]") Calcd for C;4H;7BrNaOs" 335.0253; Found 335.0255.
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OBu
(0]

19
Chemical Formula: C45H5003
Exact Mass: 248.1412

Tert-butyl 4-oxo0-4-(o-tolyl)butanoate (1g)

Followed by General procedure B. Light yellow oil, 1.19 g, 24% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). '"H NMR (400 MHz, CDCl3) § 7.73-7.66 (m, 1H), 7.40-7.31 (m, 1H),
7.30-7.19 (m, 2H), 3.15 (t, J = 6.6 Hz, 2H), 2.65 (t, J = 6.6 Hz, 2H), 2.48 (s, 3H), 1.45
(s, 9H). PC{'H} NMR (101 MHz, Chloroform-d) § 202.2, 172.0, 137.9, 137.7, 131.8,
131.1, 128.3, 125.6, 80.4, 36.2, 29.6, 28.0, 21.1. HRMS (ESI) m/z: [M+Na]" Calcd
for C1sHyoNaOs" 271.1305; Found 271.1305.

0O

OBu
o}

1h

Chemical Formula: C45H5003
Exact Mass: 248.1412

Tert-butyl 4-oxo-4-(m-tolyl)butanoate (1h)

Followed by General procedure B. Light yellow oil, 3.87 g, 78% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (400 MHz, CDCl3) § 7.82-7.73 (m, 2H), 7.40-7.29 (m, 2H),
3.24 (t,J = 6.7 Hz, 2H), 2.67 (t, J = 6.7 Hz, 2H), 2.40 (s, 3H), 1.45 (s, 9H). "C{'H}
NMR (101 MHz, Chloroform-d) & 198.4, 172.1, 138.3, 136.7, 133.8, 128.5, 128.4,
125.2, 80.5, 33.5, 29.4, 28.0, 21.3. HRMS (ESI) m/z: [M+Na]" Calcd for
Ci5HoNaOs" 271.1305; 271.1305.
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OBu
(0]

1i

Chemical Formula: C45H5903
Exact Mass: 248.1412

Tert-butyl 4-oxo-4-(p-tolyl)butanoate (1i)

Followed by General procedure B.Yellowish solid, 2.78 g, 56% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). '"H NMR (400 MHz, CDCl3) & 7.88 (d, J = 8.1 Hz, 2H), 7.25 (d, J =
8.0 Hz, 2H), 3.23 (t, J = 6.7 Hz, 2H), 2.67 (t, J = 6.7 Hz, 2H), 2.40 (s, 3H), 1.45 (s,
9H). *C{'H} NMR (101 MHz, Chloroform-d) § 197.9, 172.2, 143.8, 134.2, 129.2,
128.1, 80.5, 33.3, 29.4, 28.0, 21.6. HRMS (ESI) m/z: 271.1304 [M+Na]" Calcd for

C1sH20NaO5 " 271.1305; Found 271.1305.
(0]

Q)W"'B“
(@)
By

1j
Chemical Formula: C4gH5603
Exact Mass: 290.1882

Tert-butyl 4-(4-(tert-butyl)phenyl)-4-oxobutanoate (1j)

Followed by General procedure B. Light yellow oil, 2.32 g, 40% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). '"H NMR (400 MHz, CDCl3) & 7.95-7.90 (m, 2H), 7.50-7.44 (m, 2H),
3.24 (t, J = 6.7 Hz, 2H), 2.67 (t, J = 6.7 Hz, 2H), 1.45 (s, 9H), 1.34 (s, 9H). *C{'H}
NMR (101 MHz, Chloroform-d) & 197.9, 172.2, 156.7, 134.1, 127.9, 125.4, 80.4, 35.0,
33.3, 31.0, 29.5, 28.0. HRMS (ESI), m/z: [M+Na]" Calcd for C;sH2¢NaO;" 313.1774;
Found 313.1775.
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)@)WUB”
(@)
MeO

1k

Chemical Formula: C45H5004
Exact Mass: 264.1362

Tert-butyl 4-(4-methoxyphenyl)-4-oxobutanoate (1k)

Followed by General procedure B. Yellowish solid, 1.74 g, 33% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). 'H NMR (400 MHz, CDCl;) & 8.01-7.92 (m, 2), 6.98-6.89 (m, 2H),
3.87 (s, 3H), 3.21 (t, J = 6.7 Hz, 2H), 2.67 (t, J = 6.7 Hz, 2H), 1.45 (s, 9H). *C{'H}
NMR (101 MHz, Chloroform-d) & 196.8, 172.3, 163.4, 130.2, 129.8, 113.6, 80.5, 55.4,
33.0, 29.5, 28.0. HRMS (ESI) m/z: [M+H]" Calcd for CisH,;0,4": 265.1434; Found
265.1433.

o)

Q)W““
(@)
Ph

11

Chemical Formula: C5gH2,03
Exact Mass: 310.1569

Tert-butyl 4-([1,1'-biphenyl]-4-yl)-4-oxobutanoate (1)

Followed by General procedure A. White solid, 1.05 g, 17% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). '"H NMR (400 MHz, Chloroform-d) & 8.10-8.02 (m, 2H), 7.72-7.58 (m, 4H),
7.51-7.37 (m, 3H), 3.29 (t, J = 6.7 Hz, 2H), 2.71 (t, J = 6.7 Hz, 2H), 1.46 (s, 9H).
BC{'H} NMR (101 MHz, Chloroform-d) § 197.9, 172.2, 145.7, 139.8, 135.4, 128.9,
128.6, 128.2, 127.2, 127.2, 80.6, 33.5, 29.5, 28.1. RMS (ESI) m/z: [M+Na]" Calcd for
Cy0H,NaO;" 333.1461; Found 303.1452.
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OBu
I

1m

Chemical Formula: C4gH2¢03
Exact Mass: 284.1412

Tert-butyl 4-(naphthalen-2-yl)-4-oxobutanoate (1m)

Followed by General procedure B. Yellow solid, 568 mg, 10% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). '"H NMR (400 MHz, Chloroform-d) & 8.50 (s, 1H), 8.07-8.00 (m, 1H),
7.98-7.91 (m, 1H), 7.91-7.82 (m, 2H), 7.63-7.49 (m, 2H), 3.39 (t, J = 6.7 Hz, 2H),
2.74 (t, J = 6.7 Hz, 2H), 1.47 (s, 9H). *C{'H} NMR (101 MHz, Chloroform-d) &
198.2, 172.2, 135.5, 134.0, 132.4, 129.6, 129.5, 128.4, 127.7, 126.7, 123.7, 80.6, 33.5,
29.5, 28.0. HRMS (ESI) m/z: [MJrNa]+ Caled for CisH,oNaO;" 307.1305; Found
307.1307.

o]

)j\/\n/OtBu

(0]
1n

Chemical Formula: CgH4503
Exact Mass: 172.1099

Tert-butyl 4-oxopentanoate (1n)

Followed by General procedure A. Colorless oil, 2.13 g, 62% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). "H NMR (400 MHz, Chloroform-d) & 2.70 (t, J = 6.6 Hz, 2H), 2.49 (t, J =
6.5 Hz, 2H), 2.19 (s, 3H), 1.44 (s, 9H). >C{'H} NMR (101 MHz, Chloroform-d) &
206.71, 171.81, 80.35, 37.90, 29.71, 29.03. HRMS (ESI) m/z: [M+Na]" Calcd for
CoH sNO3;Na™ 195.0992; Found 195.0994.
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QMOH

3aa

Chemical Formula: C41H1505
Exact Mass: 192.0786

5-o0x0-5-phenylpentanoic acid (3aa)

Commercially available and used as received. White solid.

(@) (@)

3ab

Chemical Formula: C45H 1405
Exact Mass: 206.0943

Methyl 5-ox0-5-phenylpentanoate (3ab)

Followed by General procedure A. Colorless oil, 3.71 g, 90% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). '"H NMR (400 MHz, Chloroform-d)  7.97 (d, J = 7.4 Hz, 2H), 7.56 (t, J =
7.4 Hz, 1H), 7.46 (t, J = 7.4 Hz, 2H), 3.68 (s, 3H), 3.06 (t, J = 7.2 Hz, 2H), 2.46 (t,J =
7.2 Hz, 2H), 2.16-1.98 (m, 2H). "C{'H} NMR (101 MHz, Chloroform-d) & 199.3,
173.6, 136.7, 133.0, 128.5, 127.9, 51.5, 37.4, 33.0, 19.2. HRMS (ESI) m/z: [M+H]"
Calcd for C1,H;503" 207.1016; Found 207.1016.

O O

©)\/\/U\oipr

3ac

Chemical Formula: C14H1503
Exact Mass: 234.1256

Isopropyl 5-0xo-5-phenylpentanoate (3ac)
Followed by General procedure A. Colorless oil, 4.21 g, 90% yield, obtained by the

purification with flash column chromatography on silica gel (EtOAc/petroleum ether
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1:19-1:9). 'H NMR (400 MHz, Chloroform-d) § 7.96 (d, J = 7.4 Hz, 2H), 7.55 (t, J =
7.4 Hz, 1H), 7.45 (t, = 7.4 Hz, 2H), 5.14-4.91 (hept, J = 5.0 Hz, 1H), 3.04 (t, J = 7.2
Hz, 2H), 2.40 (t, J = 7.2 Hz, 2H), 2.13 — 1.97 (m, 2H), 1.23 (d, J = 6.3 Hz, 6H).
BC{'H} NMR (101 MHz, Chloroform-d) § 199.2, 172.5, 136.6, 132.8, 128.4, 127.8,
67.4, 37.2, 33.5, 21.6, 19.3. HRMS (ESI), m/z: [M+H]" Caled for C4H;s05"
235.1329; Found 235.1329.

O 0O

Q)MotBu

3a

Chemical Formula: C15H5003
Exact Mass: 248.1412

Tert-butyl 5-0xo-5-phenylpentanoate (3a)

Followed by General procedure A. Colorless oil, 3.52 g, 71% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). "H NMR (400 MHz, Chloroform-d) & 8.01-7.92 (m, 2H), 7.59-7.41 (m, 3H),
3.03 (t, J = 7.2 Hz, 2H), 2.34 (t, J = 7.2 Hz, 2H), 2.08-1.98 (m, 2H), 1.45 (s, 9H).
BC{'H} NMR (101 MHz, Chloroform-d) § 199.2, 172.3, 136.7, 132.8, 128.4, 127.8,
80.0, 37.3, 34.4, 27.9, 19.4. HRMS (ESI) m/z: [M+Na]" Calcd for C;sH,NaO;"
271.1305; Found 271.1305.

O'Bu

3b

Chemical Formula: C4gH2,03
Exact Mass: 262.1569

Tert-butyl 5-0xo0-5-(0-tolyl)pentanoate (3b)
Followed by General procedure B. Colorless oil, 3.20 g, 61% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether

1:19-1:9). '"H NMR (400 MHz, Chloroform-d) & 7.63 (d, J = 7.9 Hz, 1H), 7.40-7.32
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(m, 1H), 7.27-7.20 (m, 2H), 2.95 (t, J = 7.2 Hz, 2H), 2.49 (s, 3H), 2.32 (t, J = 7.2 Hz,
2H), 2.06-1.95 (m, 2H), 1.44 (s, 9H). “C{'H} NMR (101 MHz, Chloroform-d) &
203.6, 172.5, 137.9, 131.8, 131.1, 128.3, 125.6, 80.2, 40.3, 34.6, 28.0, 21.2, 19.7.
HRMS (ESI) m/z: [M+Na]" Calcd for C;¢H2,NaO;" 285.1461; Found 285.1462.

0] O

\O)J\/\)Lofsu

3c

Chemical Formula: C4gH2,03
Exact Mass: 262.1569

Tert-butyl 5-0xo-5-(m-tolyl)pentanoate (3c)

Followed by General procedure B. Pale yellow oil, 2.36 g, 45% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (400 MHz, Chloroform-d) & 7.79-7.73 (m, 2H), 7.40-7.31
(m, 2H), 3.02 (t, J = 7.2 Hz, 2H), 2.41 (s, 3H), 2.34 (t, J = 7.2 Hz, 2H), 2.07-1.98 (m,
2H), 1.45 (s, 9H). "C{'H} NMR (101 MHz, Chloroform-d) & 199.7, 172.6, 138.3,
136.8, 133.7, 128.5, 128.4, 125.2, 80.2, 37.5, 34.6, 28.0, 21.3, 19.6. HRMS (ESI), m/z:
[M+Na]" Calcd for C;sH2»NaOs" 285.1461; Found 285.1463.

O O

/©)‘\/\)‘\0t8u

3d

Chemical Formula: C4gH2,03
Exact Mass: 262.1569

Tert-butyl 5-oxo0-5-(p-tolyl)pentanoate (3d)

Followed by General procedure B. White solid, 3.25 g, 62% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). "H NMR (400 MHz, Chloroform-d) 8 7.86 (d, J = 7.9 Hz, 2H), 7.25 (d, J =
7.9 Hz, 2H), 3.00 (t, J = 7.2 Hz, 2H), 2.41 (s, 3H), 2.34 (t, J = 7.2 Hz, 2H), 2.08 —
1.97 (m, 2H), 1.45 (s, 9H). >C NMR (101 MHz, Chloroform-d) § 199.3, 172.7, 143.8,
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134.4, 129.3, 128.2, 80.3, 37.4, {'H34.8, 28.1, 21.7, 19.8. HRMS (ESI) m/z
[M+Na]" Calcd for C1sH2,NaO3" 285.1461; Found 285.1462.

0] (@)
/©)J\/\/U\ OBu
MeO
3e

Chemical Formula: C4gH2504
Exact Mass: 278.1518

Tert-butyl 5-(4-methoxyphenyl)-5-oxopentanoate (3e)

Followed by General procedure B. White solid, 3.28 g, 59% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). "H NMR (400 MHz, Chloroform-d) & 7.94 (d, J = 9.0 Hz, 2H), 6.93 (d, J =
9.0 Hz, 2H), 3.86 (s, 3H), 2.98 (t, J = 7.3 Hz, 2H), 2.33 (t, J = 7.2 Hz, 2H), 2.00 (q, J
= 7.3 Hz, 2H), 1.45 (s, 9H). >C{'H} NMR (101 MHz, Chloroform-d) & 198.1, 172.5,
163.3, 130.2, 129.8, 113.6, 80.1, 55.3, 37.0, 34.6, 28.0, 19.8. HRMS (ESI) m/z:
[M+H]" Calcd for C1¢H»304" 279.1591; Found 279.1592.

0 0]

F

3f
Chemical Formula: C45H1gFO3

Exact Mass: 266.1318

Tert-butyl 5-(4-fluorophenyl)-5-oxopentanoate (3f)

Followed by General procedure A. White solid, 3.19 g, 60% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). "H NMR (400 MHz, Chloroform-d) & 8.07 — 7.88 (m, 2H), 7.20 — 7.07 (m,
2H), 3.01 (t, J = 7.2 Hz, 2H), 2.34 (t, J = 7.2 Hz, 2H), 2.12 — 1.95 (m, 2H), 1.45 (s,
9H). “C{'H} NMR (101 MHz, Chloroform-d) & 198.0, 172.5, 165.7 (d, Jcr = 254.5
Hz), 133.3 (d, Jcr = 3.0 Hz), 130.6 (d, Jcr = 9.3 Hz), 115.6 (d, Jcr = 21.8 Hz), 80.3,
37.4,34.6,28.1, 19.6. HRMS (ESI) m/z [M+Na]" Calcd for C;sH;oFNaO;" 289.1210;
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Found 289.1211.

MeO OfBu

OMe
39
Chemical Formula: C17H2405
Exact Mass: 308.1624

Tert-butyl 5-(3,5-dimethoxyphenyl)-5-oxopentanoate (39)

Followed by General procedure B. Light yellow oil, 3.02 g, 49% yield, obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 1:19-1:9). "H NMR (400 MHz, Chloroform-d) & 7.10 (d, J = 2.3 Hz, 2H), 6.64 (t,
J=2.3 Hz, 1H), 3.83 (s, 6H), 2.99 (t, J = 7.2 Hz, 2H), 2.33 (t, J = 7.2 Hz, 2H), 2.08 —
1.94 (m, 2H), 1.45 (s, 9H). *C{'H} NMR (101 MHz, Chloroform-d) & 199.3, 172.6,
160.8, 138.8, 105.8, 105.3, 80.3, 55.6, 37.6, 34.6, 28.1, 19.7. HRMS (ESI) m/z
[M+H]" Calcd for C;7H»505" 309.1697; Found 309.1697.

3h
Chemical Formula: C15H18F203
Exact Mass: 284.1224

Tert-butyl 5-(3,4-difluorophenyl)-5-oxopentanoate (3h)

Followed by General procedure B. White solid, 2.50 g, 44% yield, obtained by the
purification with flash column chromatography on silica gel (EtOAc/petroleum ether
1:19-1:9). "H NMR (600 MHz, Chloroform-d) & 7.83 — 7.78 (m, 1H), 7.77 — 7.73 (m,
1H), 7.27 —7.21 (m, 1H), 2.99 (t, J = 7.2 Hz, 2H), 2.34 (t, ] = 7.1 Hz, 2H), 2.02 (p, J
= 7.2 Hz, 2H), 1.45 (s, 9H). *C{'H} NMR (151 MHz, Chloroform-d) & 197.0, 172.5,
153.6 (dd, Jcr = 256.7, 12.8 Hz), 150.4 (dd, Jcr = 250.7, 12.8 Hz), 133.9 (t, Jcr = 3.8
Hz), 125.0 (dd, Jcr = 7.4, 3.6 Hz), 117.5 (d, Jcr = 17.8 Hz), 117.3 (dd, Jcr = 18.0, 1.4

Hz), 80.4, 37.4, 34.4, 28.1, 19.5. HRMS (ESI) m/z [M+Na]" Caled for
20



CisHigF,NaO;" 307.1116; Found 307.1122.

o]

OH
O

3i
Chemical Formula: C45H1403
Exact Mass: 206.0943

6-0x0-6-phenylhexanoic acid (3i)

Commercially available and used as received. White solid.

OH

O
baa

Chemical Formula: CgHgO3
Exact Mass: 164.0473

2-acetylbenzoic acid (5aa)

Commercially available and used as received. White solid.

N

(@)
5ab

Chemical Formula: C4gH1¢03
Exact Mass: 178.0630

Methyl 2-acetylbenzoate (5ab)
Colorless oil, 982 mg, 92% yield, obtained by the purification with flash column

chromatography on silica gel (EtOAc/petroleum ether 1:9). IH NMR (400 MHz,
Chloroform-d) 6 7.85 (d, J = 8.0 Hz, 1H), 7.60 — 7.48 (m, 2H), 7.43 (d, J = 7.6 Hz,
1H), 3.90 (s, 3H), 2.55 (s, 3H). HRMS (ESI), m/z 179.0703 ([M+H]"), Calcd for
CioH1;05": 179.0703. The 'H NMR data is consistent with that reported.[6]
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OH

o
5b

Chemical Formula: C1gH1q03
Exact Mass: 178.0630

2-propionylbenzoic acid (5b)

Followed by General procedure D, recrystallized from EA/Hex. White solid, 673 mg,
42% yield. "H NMR (600 MHz, Chloroform-d) § 7.82 (d, J = 7.2 Hz, 1H), 7.71 (t, J =
7.1 Hz, 1H), 7.63 — 7.50 (m, 2H), 2.19 (d, J = 54.7 Hz, 2H), 0.90 (t, J = 7.0 Hz, 3H).
BC{'H} NMR (151 MHz, Chloroform-d) & 168.6, 148.5, 134.6, 130.6, 126.9, 125.5,
122.3, 108.0, 32.0, 7.7. HRMS (ESI) m/z: [M+H]" Calcd for C;oH;;05" 179.0703;
Found 179.0703.

H
Br ©

0]
5¢c

Chemical Formula: CgH;BrO3
Exact Mass: 241.9579

2-acetyl-5-bromobenzoic acid (5c)

Followed by General procedure D. Yellow solid, 2.27 g, 47% yield. HRMS (ESI)
m/z: [M+H]" Calcd for CoHgBrO;" 242.9651; Found 242.9652. The NMR of 5¢ is
messy, possibly due to a fast equilibrium between 5C and 5¢’ at rt. Therefore, its
structure was determined by converting it to the corresponding methyl ester 5cb.

However, the catalytic reaction was performed with 5c.

O
equilibrium OH
—_— O
OH ~
Br Br
o) O

5¢c 5¢'
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Br SN

0]
5¢cb

Chemical Formula: C4gHgBrO3
Exact Mass: 255.9735

methyl 2-acetyl-5-bromobenzoate (5cb)

'H NMR (400 MHz, Chloroform-d) & 7.97 (d, J = 1.9 Hz, 1H), 7.70 (dd, J = 8.2, 1.9
Hz, 1H), 7.32 (d, ] = 8.2 Hz, 1H), 3.91 (s, 3H), 2.53 (s, 3H). >C{'H} NMR (101 MHz,
Chloroform-d) & 201.47, 166.21, 140.94, 134.86, 132.61, 130.81, 128.16, 124.39,
52.85, 29.73. HRMS (ESI) m/z: [M+H]" Calcd for C;oH;oBrOs": 256.9808; Found
256.9801.

MeO
OH

0]
5d

Chemical Formula: C1gH1g04
Exact Mass: 194.0579

2-acetyl-4-methoxybenzoic acid (5d)

Followed by General procedure D, recrystallized from EA/Hex. White solid, 699 mg,
40% yield. "H NMR (600 MHz, Chloroform-d) & 7.69 (d, J = 8.4 Hz, 1H), 7.07 — 6.91

(m, 2H), 3.91 (s, 3H), 1.86 (s, 3H). *C{'H} NMR (151 MHz, Chloroform-d)  168.3,

1652, 152.6, 127.1, 118.2, 117.7, 106.0, 105.0, 55.9, 26.0. HRMS (ESI), m/z:
[M+H]" Calcd for C1oH;;04" 195.0652; Found 195.0654.
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OH
0

Se

Chemical Formula: C4gH 1003
Exact Mass: 178.0630

2-acetyl-5-methylbenzoic acid (5e)

Followed by General procedure D. White solid, 561 mg, 35% yield. '"H NMR (400
MHz, Chloroform-d) & 7.65 (s, 1H), 7.56 — 7.38 (m, 2H), 4.68 (s, 1H), 2.47 (s, 3H),
2.01 (s, 3H). "C{'H} NMR (101 MHz, Methanol-d,) & 170.7, 149.4, 142.1, 136.9,
127.8, 125.9, 123.1, 108.0, 26.4, 21.2. HRMS (ESI) m/z: [M+H]" Calcd for

C1oH1105" 179.0703; Found 179.0704.
(0]

OH

@)
5f

Chemical Formula: C4gH1¢03
Exact Mass: 178.0630

2-acetyl-4-methylbenzoic acid (5f)

Followed by General procedure D. White solid, 529 mg, 33% yield. '"H NMR (400
MHz, Chloroform-d) 8 7.69 (s, 1H), 7.35 (d, J = 7.7 Hz, 2H), 4.41 (br, 1H), 2.49 (s,
3H), 1.87 (s, 3H). "C{'H} NMR (101 MHz, Chloroform-d) § 168.7, 150.2, 146.1,
131.5, 125.3, 123.5, 122.4, 105.7, 26.0, 22.0. HRMS (ESI) m/z: [M+H]" Calcd for
CioH;105" 179.0703; Found 179.0702.

0
| AN
N> Oj/
0
5g

Chemical Formula: C11H{3NO;
Exact Mass: 207.0895
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Isopropyl 3-acetylpicolinate (59)

Brown liquid. Commercially available and used as received.

COOH

5h

Chemical Formula: C45H4405
Exact Mass: 206.0943

2-(2-acetylphenyl)-2-methylpropanoic acid (5h)

Followed by General procedure E. Yellow solid, 1.73 g, 42% yield. 'H NMR (400
MHz, Chloroform-d) & 7.52 (dd, J = 7.7, 1.5 Hz, 1H), 7.44 (m, 2H), 7.32 — 7.15 (m,
1H), 5.19 (br, 1H), 2.36 (s, 3H), 1.59 (s, 6H). *C NMR (101 MHz, Chloroform-d) &
180.8, 143.6, 137.1, 130.7, 127.4, 126.5, 126.1, 45.5, 29.8, 28.7. HRMS (ESI) m/z:
[M+H]" Calcd for C,H;503" 207.1016; Found 207.1017.

0

: ? COOH

5i

Chemical Formula: C11H1,03
Exact Mass: 192.0786

3-(2-acetylphenyl)propanoic acid (5i)

Followed by General procedure E. White solid, 1.31 g, 34% yield. '"H NMR (400
MHz, Methanol-d4) & 7.80 (d, J = 8.0 Hz, 1H), 7.44 (t, J = 7.5 Hz, 1H), 7.39 — 7.27
(m, 2H), 3.10 (t, J = 7.7 Hz, 2H), 2.65 — 2.52 (m, 5H). "C{'H} NMR (101 MHz,
Methanol-d4) 6 204.2, 176.7, 142.1, 139.0, 132.9, 132.4, 130.8, 127.6, 36.7, 30.4,
29.7. HRMS (ESI) m/z: [M+H]" Calced for C;H;30;" 193.0859; Found 193.0860.
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O

Ph
OH

O
5j
Chemical Formula: C44H o053
Exact Mass: 226.0630

2-benzoylbenzoic acid (5j)

Commercially available and used as received.

II. Ru-catalyzed Asymmetric Reductive Amination/Cyclization Cascade of

Keto-Acids/Esters

3.1. Synthesis of Ru(OAc),(L2)!"

(R)-DTBM-C3"-TunePhos (L2, 59 mg, 0.05 mmol) and [RuCly(benzene)], (12.5 mg,
0.025 mmol) were placed in a Schlenk tube, followed by addition of
N,N-Dimethylformamide (2 mL). The resulting solution was stirred at 100°C for 1 h.
The reaction was cooled to room temperature, then a solution of NaOAc (1 mmol) in
methanol (3 mL, degassed) was added in one portion. The reaction was stirred for 20
minutes followed by adding water (degassed, 8 mL). After vigorously stirring for 5
minutes, the precipitated yellow solids were filtered, washed with water for three
times, and then dried under vacuum to give a lightly yellow solid which was used

directly as catalyst. Other Ru(OAc), complexes were prepared accordingly.

3.2. General Procedure F: In a glovebox, Ru(OAc),(L2) (2.8 mg, 0.002 mmol),
substrate (0.2 mmol), ammonium salt (30.8 mg, 0.4 mmol) and TFE (0.4 ml) were
successively added to a 5 mL vial equipped with a magnetic stirring bar. The mixture
was then transferred to a stain-less autoclave and purged by three cycles of
pressurization/venting with H,. The required H, pressure (50 atm) was then installed

and the autoclave was placed in an oil bath preheated to 90 ‘C. The autoclave was
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cooled down to room temperature after 24 h and the pressure was slowly released in
the hood. The reaction was quenched by H,O (1 mL) and extracted with ethyl ether (1
mL x 3). The combined organic phase was dried over anhydrous Na,SQOy, filtered and
evaporated under reduced pressure. The residue was subjected to column

chromatography on silica gel (eluent: EA/Hexane = 30%) to afford desired products.

3.3 General Procedure G (Scale-up reactions):

In a glovebox, Ru(OAc),(L2) (11.2 mg, 0.008 mmol), substrate (4 mmol), ammonium
salt (616 mg, 8 mmol) and TFE (8 ml) were successively added to a 20 mL vial
equipped with a magnetic stirring bar. The mixture was then transferred to a stain-less
autoclave and purged by three cycles of pressurization/venting with H,. The required
H, pressure (50 atm) was then installed and the autoclave was placed in an oil bath
preheated to 90 ‘C. The autoclave was cooled down to room temperature after 24 h
and the pressure was slowly released in the hood. The reaction was quenched by H,O
(10 mL) and extracted with ethyl ether (10 mL x 3). The combined organic phase was
dried over anhydrous Na,SO, filtered and evaporated under reduced pressure. The
residue was subjected to column chromatography on silica gel (eluent: EA/Hexane =

30%) to afford desired products.

3.4 Details of condition optimization

Table S1. Evaluation of the solvents

27



O Ru(OAc),(L2) HN
NH4OAc, solvent
O H,, 90 °C, 24 h
1a 2a
Entry? Solvent conversion (%)° ee (%)°

1 MeOH Messy 20
2 EtOH Messy 48
3 'ProH Messy -
4 TFE >99 77
5 HFIP > 99 57
6 DCM low -
7 toluene low -
8 THF low --

[a] Reaction conditions: 1a (0.2 mmol), NH4OAc (0.4 mmol), [Ru] (1 mol%),
solvent (0.4 mL),H, (50 bar), 90 °C, 24 h. TFE = trifluoroethanol. [b]
Determined by "H NMR analysis. [c] The ee values were determined by
HPLC using chiral columns.

Table S2. Evaluation of the equivalent of ammonium salts

0 0
o Ru(OACc),(L2)(1.0 mol%) HN
’ <
0O NH4OAc, 50 atm H,,
TFE, 24 h, 90 °C
1a 2a

entry? NH,4OAc conversion (%)° ee (%)°
1 1.2 equiv >99 92
2 1.6 equiv >99 93
3 2.0 equiv >99 94
4 2.6 equiv >99 94

[a] Reaction conditions: 1a (0.2 mmol), NH,OAc, [Ru] (1 mol%),
TFE (0.4 mL), H, (50 bar), 90 °C, 24 h. [b] Determined by 'H
NMR analysis. [c] The ee values were determined by HPLC
using chiral columns.

Table S3. Evaluation of reaction temperature
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)
0 Ru(OAC),(L2) (1.0 mol%) HN
) <
0O NH4O0Ac, 50 atm Hy,
1a TFE, 24 h, T 22
entry? T (°C) conversion (%)°  ee (%)°

1 80 92 93
2 90 >99 94
3 100 >99 90

[a] Reaction conditions: 1a (0.2 mmol), NH,OAc (0.4 mmol), [Ru] (1
mol%), TFE (0.4 mL), H, (50 bar), 24 h. [b] Determined by *H NMR
analysis. [c] The ee values were determined by HPLC using chiral
columns.

Table S4. Evaluation of hydrogen pressure

o 0
o Ru(OAc),(L2)(1.0 mol%) H[:\j
5 NH4OAc, Hy, TFE, -

1a 24 h, 90 °C 2a

entry? P (atm) conversion (%)° ee (%)°
1 40 >99 91
3 50 >99 94
3 60 >99 93

[a] Reaction conditions: 1a (0.2 mmol), NH,OAc (0.4 mmol),
[Ru] (1 mol%), TFE (0.4 mL), H, (50 bar), 90 °C, 24 h. [b]
Determined by "H NMR analysis. [c] The ee values were
determined by HPLC using chiral columns.

3.5 Characterization data of Chiral NH Lactams

O

I
nZ

2a

Chemical Formula: C4gH41NO
Exact Mass: 161.0841
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(R)-5-phenylpyrrolidin-2-one (2a)

White solid, 30.9 mg, 96% yield, 94% ee, [a]zSD = 40.9 (c=0.6, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) § 7.39 — 7.34 (m, 2H), 7.32 — 7.28 (m,
3H), 6.43 (br, 1H), 4.75 (t, J = 7.1 Hz, 1H), 2.61 — 2.53 (m, 1H), 2.50 — 2.36 (m, 2H),
2.02 — 1.93 (m, 1H). PC{'H} NMR (151 MHz, Chloroform-d) & 178.5, 142.5, 128.9,
127.9, 125.6, 58.1, 31.3, 30.1. HRMS (ESI) m/z: [M+H]" Caled for C;oH;;NO"
162.0913; Found 162.0913. HPLC: Chiracel IA Column (250 mm); detected at 210
nm; N-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 12.7 min
(minor), 13.9 min (major). The absolute configuration of 2a was determined by
comparison of its optical rotation with that reported.”’ The absolute configuration of

2b-2n was determined by comparing with 2a.

Chemical Formula: C4gHgFoNO
Exact Mass: 197.0652

(R)-5-(2,5-difluorophenyl)pyrrolidin-2-one (2b)

White solid, 31.9 mg, 81% yield, 87% ee, on 0.2 mmol scale; 323mg, 82% yield, 87%
ee, on 2.0 mmol scale( 68% yield, > 99% ee after recrystallization from EtOH), [a]*p
= 40.2 (c=0.5, CHCIl;), obtained by the purification with flash column
chromatography on silica gel (EtOAc/petroleum ether 3:7). '"H NMR (600 MHz,
Chloroform-d) & 7.10 — 7.00 (m, 2H), 7.00 — 6.91 (m, 1H), 6.03 (s, 1H), 5.04 (t, J =
6.9 Hz, 1H), 2.71 — 2.63 (m, 1H), 2.52 — 2.38 (m, 2H), 2.06 — 1.96 (m, 1H). “C{'H}
NMR (101 MHz, Chloroform-d) & 178.7, 159.0 (dd, Jcr = 243.6, 2.3 Hz), 155.9 (dd,
Jor =242.4, 2.6 Hz), 131.4 (dd, Jcr = 15.7, 6.8 Hz), 116.8 (dd, Jcr = 24.3, 8.6 Hz),
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115.5 (dd, Jcr = 24.2, 8.6 Hz), 113.0 (dd, Jcr = 25.2, 4.6 Hz), 51.6 (d, Jce = 3.5 Hz),
29.7, 29.3. HRMS (ESI) m/z: [M+H]" Caled for C;oH;oF2NO': 198.0725; Found
198.0726. HPLC: Chiracel IA Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 12.4 min (major), 14.2 min

(minor).

2c

Chemical Formula: CoH4gFNO
Exact Mass: 179.0746

(R)-5-(3-fluorophenyl)pyrrolidin-2-one (2c)

White solid, 31.2 mg, 87% yield, 91% ee, [a]26D = 46.8 (c=0.5, CHCIl;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.39 — 7.29 (m, 1H), 7.08 (d, J = 7.7
Hz, 1H), 7.04 — 6.96 (m, 2H), 6.02 (br, 1H), 4.76 (t, J = 7.1 Hz, 1H), 2.65 — 2.55 (m,
1H), 2.54 — 2.37 (m, 2H), 2.04 — 1.88 (m, 1H). "C{'H} NMR (101 MHz,
Chloroform-d) & 178.3, 163.2 (d, J = 247.2 Hz), 145.2 (d, J = 6.6 Hz), 130.6 (d, J =
8.3 Hz), 121.2 (d, J=2.9 Hz), 114.9 (d, J = 21.1 Hz), 112.6 (d, J =22.0 Hz), 57.5 (d,
J = 1.9 Hz), 31.3, 30.0. HRMS (ESI) m/z: [M+H]" Calcd for C;oH;;FNO" 180.0819;
Found 180.0819. HPLC: Chiracel AD-3 Column (250 mm); detected at 210 nm;
n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 11.6 min (minor),

12.6 min (major).
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F 2d

Chemical Formula: C4gH1oFNO
Exact Mass: 179.0746

(R)-5-(4-fluorophenyl)pyrrolidin-2-one (2d)

White solid, 34.0 mg, 95% yield, 90% ee, [a]26D = 52.5 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) § 7.30 — 7.24 (m, 2H), 7.10 — 7.01 (m,
2H), 6.69 (br, 1H), 4.75 (t, J = 7.1 Hz, 1H), 2.60-2.51 (m, 1H), 2.50 — 2.35 (m, 2H),
1.97-1.88 (m, 1H). "C{'H} NMR (101 MHz, Chloroform-d) & 178.6, 162.3 (d, Jcr
=246.3 Hz), 138.2 (d, Jcr = 3.2 Hz), 127.3 (d, Jce = 8.2 Hz), 115.7 (d, Jcr = 21.6 Hz),
57.5, 31.4, 30.3. HRMS (ESI) m/z: [M+H]" Calcd for C;oH;;FNO" 180.0819; Found
180.0820. HPLC: Chiracel IA Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 13.0 min (minor), 13.7 min

(major).

Cl 2

Chemical Formula: C4gH1oCINO
Exact Mass: 195.0451

(R)-5-(4-chlorophenyl)pyrrolidin-2-one (2e)

White solid, 35.9 mg, 92% yield, 85% ee, [a]zSD = 47.7 (c=0.5, CHCIl;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) § 7.38 — 7.31 (m, 2H), 7.26 — 7.20 (m,
2H), 6.11 (s, 1H), 4.74 (t, J = 7.1 Hz, 1H), 2.64 — 2.52 (m, 1H), 2.52 — 2.36 (m, 2H),
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2.00 — 1.86 (m, 1H). “C{'H} NMR (101 MHz, Chloroform-d) & 178.3, 141.0, 133.7,
129.1, 127.0, 57.4, 31.4, 30.1. HRMS (ESI) m/z: [M+H]" Calcd for C;oH;;CINO"
196.0524; Found 196.0525. HPLC: Chiracel IA Column (250 mm); detected at 210
nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 14.1 min

(major), 15.3 min (minor).

Br of

Chemical Formula: C4gH1oBrNO
Exact Mass: 238.9946

(R)-5-(4-bromophenyl)pyrrolidin-2-one (2f)

White solid, 44.5 mg, 93% yield, 86% ee, [a]zSD = 28.0 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (400 MHz, Chloroform-d) & 7.53 (d, J = 8.5 Hz, 2H), 7.22 (d, J =
8.4 Hz, 2H), 5.47 (t, J = 6.4 Hz, 1H), 2.71 — 2.62 (m, 3H), 2.19 — 2.07 (m, 1H).
BC{'H} NMR (101 MHz, Chloroform-d) & 176.5, 138.4, 131.9, 126.9, 122.4, 80.4,
30.9, 28.8. HRMS (ESI) m/z: [M+H]" Caled for CjoH;;BrNO" 240.0019; Found
240.0019. HPLC: Chiracel IA Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 14.8 min (major), 16.3 min

(minor).

2g
Chemical Formula: C1{H3NO
Exact Mass: 175.0997
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(R)-5-(o-tolyl)pyrrolidin-2-one (29g)

White solid, 17.9 mg, 51% yield, 90% ee, [a]*°p = 121.2 (¢=0.5, CHCls), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) § 7.37 — 7.31 (m, 1H), 7.26 — 7.15 (m,
3H), 5.78 (s, 1H), 5.00 (t, J = 6.4 Hz, 1H), 2.70 — 2.58 (m, 1H), 2.53 — 2.38 (m, 2H),
2.35 (s, 3H), 1.94 — 1.84 (m, 1H). “C{'H} NMR (101 MHz, Chloroform-d) & 178.4,
140.4, 134.4, 130.8, 127.5, 126.6, 124.0, 54.4 29.8, 29.6, 19.0. HRMS (ESI) m/z:
[M+H]" Caled for C;;H4,NO" 176.1070; Found 176.1071. HPLC: Chiracel IA
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8

mL/min; Retention time: 11.5 min (minor), 13.2 min (major).

2h

Chemical Formula: C{H43NO
Exact Mass: 175.0997

(R)-5-(m-tolyl)pyrrolidin-2-one (2h)

White solid, 27.0 mg, 77% yield, 91% ee, [a]*'p = 30.1 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) & 7.28 — 7.25 (m, 1H), 7.10 (g, J = 7.9
Hz, 3H), 6.02 (s, 1H), 4.72 (t, J = 7.1 Hz, 1H), 2.59-2.53 (m, 1H), 2.52 — 2.38 (m, 2H),
2.36 (s, 3H), 2.01 — 1.94 (m, 1H). “C{'H} NMR (151 MHz, Chloroform-d) & 178.4,
142.4, 138.7, 128.8, 128.7, 126.3, 122.7, 58.0, 31.4, 30.2, 21.4. HRMS (ESI) m/z:
[M+H]" Caled for C;;H42NO" 176.1070; Found 176.1071. HPLC: Chiracel IA
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8

mL/min; Retention time: 10.7 min (minor), 12.1 min (major).
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2i

Chemical Formula: C44H43NO
Exact Mass: 175.0997

(R)-5-(p-tolyl)pyrrolidin-2-one (2i)

White solid, 30.5 mg, 87% yield, 90% ee, [a]zSD = 36.6 (c=0.5, CHCIl;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) & 7.18 (br, 4H), 5.84 (s, 1H), 4.72 (t, J
= 7.2 Hz, 1H), 2.57-2.54 (m, 1H), 2.51 — 2.38 (m, 2H), 2.35 (s, 3H), 2.01 — 1.92 (m,
1H). “C{'H} NMR (151 MHz, Chloroform-d) & 178.2, 139.4, 137.8, 129.6, 125.6,
57.8, 31.5, 30.3, 21.1. HRMS (ESI) m/z: [M+H]" Calcd for C;;H;4sNO" 176.1070;
Found 176.1070. HPLC: Chiracel IA Column (250 mm); detected at 210 nm;
n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 13.0 min (minor),

13.7 min (major).

I
nZ

tBU 2j

Chemical Formula: C4H1gNO
Exact Mass: 217.1467

(R)-5-(4-(tert-butyl)phenyl)pyrrolidin-2-one (2j)

White solid, 40.8 mg, 94% yield, 95% ee, [a]*b = 25.4 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (400 MHz, Chloroform-d) & 7.40 (d, J = 8.4 Hz, 2H), 7.23 (d, J =
8.3 Hz, 2H), 5.08 (br, 1H), 4.73 (t,J =7.2 Hz, 1H), 2.61 —2.37 (m, 3H), 2.05 — 1.94
(m, 1H), 1.32 (s, 9H). "C{'H} NMR (101 MHz, Chloroform-d) § 178.2, 151.1, 139.3,
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125.8, 125.4, 57.8, 34.6, 31.4, 31.3, 30.3. HRMS (ESI) m/z: [M+H]" Calcd for
C14H0NO" 218.1539; Found 218.1514. HPLC: Chiracel IA Column (250 mm);
detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention

time: 10.9 min (minor), 12.1 min (major).

MeO 2k

Chemical Formula: C14H13NO>»
Exact Mass: 191.0946

(R)-5-(4-methoxyphenyl)pyrrolidin-2-one (2k)

White solid, 36.3 mg, 95% yield, 85% ee, [0]*p = 19.7 (¢=0.93, CHCls), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7)."H NMR (400 MHz, Chloroform-d) & 7.25 — 7.18 (m, 2H), 6.93 — 6.86 (m,
2H), 6.30 (s, 1H), 4.70 (t, J = 7.2 Hz, 1H), 3.80 (s, 3H), 2.58 — 2.34 (m, 3H), 2.00 —
1.90 (m, 1H). "C{'H} NMR (101 MHz, Chloroform-d) & 178.4, 159.3, 134.4, 126.9,
114.2, 57.6, 55.3, 31.5, 30.4. HRMS (ESI) m/z: [M+H]" Calcd for C;H;4sNO,"
192.1019; Found 192.1020. HPLC: Chiracel IA Column (250 mm); detected at 210
nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 18.6 min

(minor), 19.8 min (major).

X
nZ

Chemical Formula: C4gH5NO
Exact Mass: 237.1154

(R)-5-([1,1'-biphenyl]-4-yl)pyrrolidin-2-one (2I)
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White solid, 43.16 mg, 91% yield, 89% ee, [a]**p = 6.2 (¢=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.62 — 7.55 (m, 4H), 7.45 (t, J = 7.5
Hz, 2H), 7.37 (dd, J = 7.8, 2.4 Hz, 3H), 5.89 (s, 1H), 4.81 (t, J = 7.1 Hz, 1H), 2.70 —
2.40 (m, 3H), 2.09 — 1.97 (m, 1H). HRMS (ESI) m/z: [M+H]" Calcd for C;sH;sNO"
238.1226; Found 238.1226. "“C{'H} NMR (101 MHz, Chloroform-d) & 178.3,
141.4, 141.1, 140.5, 128.8, 127.7, 127.5, 127.1, 126.1, 57.8, 31.5, 30.2. HPLC:
Chiracel IE Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 85/15;

flow = 0.8 mL/min; Retention time: 30.2 min (major), 32.9 min (minor).

2m

Chemical Formula: C44H3NO
Exact Mass: 211.0997

(R)-5-(naphthalen-2-yl)pyrrolidin-2-one (2m)

White solid, 32.9 mg, 78% yield, 92% ee, [(x]27D = 17.2 (c=0.5, CHCIl;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) § 7.91 — 7.80 (m, 3H), 7.73 (s, 1H),
7.55 — 7.46 (m, 2H), 7.40 (d, J = 8.5 Hz, 1H), 6.23 (s, 1H), 491 (t, J = 7.1 Hz, 1H),
2.69 — 2.60 (m, 1H), 2.58 — 2.41 (m, 2H), 2.12 — 2.02 (m, 1H). "C{'H} NMR (151
MHz, Chloroform-d) 6 178.4, 139.7, 133.2, 133.0, 129.0, 127.8, 127.7, 126.5, 126.2,
124.3, 123.6, 58.1, 31.2, 30.1. HRMS (ESI) m/z: [M+H]" Calcd for C;;H;;NO"
212.1070; Found 212.1070. HPLC: Chiracel AD-3 Column (250 mm); detected at 210
nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 14.4 min

(minor), 15.6 min (major).
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y0
2n

Chemical Formula: CsHgNO
Exact Mass: 99.0684

5-methylpyrrolidin-2-one (2n)

Light yellow oil, 8.1 mg, 41% yield, 50% ee, [a]**p = 21.0 (¢=0.5, CHCl3), obtained
by the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 6.50 (s, 1H), 3.79 (h, J = 6.4 Hz, 1H),
242 —2.21 (m, 3H), 1.71 — 1.60 (m, 1H), 1.23 (d, J = 6.3 Hz, 3H). "C{'H} NMR
(101 MHz, Chloroform-d) ¢ 178.30, 50.04, 30.53, 29.13, 22.16. Chiracel AD-3
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8
mL/min; Retention time: 9.3 min (major), 10.4 min (minor). The NMR data is

consistent with that reported. '’

L
2z

4a

Chemical Formula: C41H3NO
Exact Mass: 175.0997

(R)-6-phenylpiperidin-2-one (4a)

White solid, 32.9 mg, 94% yield, 94% ee, on 0.2 mmol scale; 595 mg, 85% yield, 91%
ee, on 4.0 mmol scale, [a]*’p = 61.7 (c=1.0, CHCls), obtained by the purification with
flash column chromatography on silica gel (EtOAc/petroleum ether 3:7). '"H NMR
(400 MHz, Chloroform-d) & 7.37 (m J = 7.8, 6.5, 1.2 Hz, 2H), 7.33 — 7.25 (m, 3H),
6.01 (s, 1H), 4.60 — 4.49 (m, 1H), 2.53 — 2.36 (m, 2H), 2.17 — 2.06 (m, 1H), 1.96 —
1.86 (m, 1H), 1.86 — 1.73 (m, 1H), 1.73 — 1.62 (m, 1H). *C{'H} NMR (101 MHz,
Chloroform-d) 6 172.3, 142.5, 128.8, 127.9, 126.0, 57.7, 32.1, 31.2, 19.6. HRMS (ESI)
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m/z: [MJrH]+ Calcd for C;H;4NO" 176.1070; Found 176.1070. HPLC: Chiracel 1A
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8
mL/min; Retention time: 18.9 min (major), 22.0 min (minor). The absolute
configuration of 4a was identified by comparison of its physical and spectroscopic
data with the ones reported in the literature.”) The absolute configuration of 4b-4h

was determined by comparing with 4a.

4b

Chemical Formula: C4,H5NO
Exact Mass: 189.1154

(R)-6-(o-tolyl)piperidin-2-one (4b)

White solid, 34.4 mg, 91% yield, 91% ee, [a]*p = 44.4 (c=1.0, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (600 MHz, Chloroform-d) & 7.35 (d, J = 7.6 Hz, 1H), 7.26-7.23
(m, 1H), 7.21-7.19 (m, 1H), 7.16 (d, J = 7.5 Hz, 1H), 5.80 (s, 1H), 4.80 (dd, J = 8.9,
4.8 Hz, 1H), 2.54 — 2.41 (m, 2H), 2.35 (s, 3H), 2.17 — 2.07 (m, 1H), 1.97 — 1.88 (m,
1H), 1.84-1.77 (m, 1H), 1.64-1.58 (m, 1H). *C{'"H} NMR (151 MHz, Chloroform-d)
6 172.5, 140.3, 134.4, 130.8, 127.6, 126.6, 125.6, 54.0, 31.4, 30.0, 19.6, 18.9. HRMS
(ESI) m/z: [M+H]" Calcd for C1,H;sNO" 190.1226; Found 190.1227. HPLC: Chiracel
OD-3 Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow =

0.8 mL/min; Retention time: 10.7 min (major), 21.9 min (minor).

I
2z

4c

Chemical Formula: C45,H5NO
Exact Mass: 189.1154
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(R)-6-(m-tolyl)piperidin-2-one (4c)

White solid, 35.2 mg, 93% yield, 91% ee, [a]zSD = 37.6 (c=1.0, CHCIl;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) § 7.28 — 7.23 (m, 1H), 7.13 — 7.06 (m,
3H), 5.87 (s, 1H), 4.51 (dd, J=9.3, 4.6 Hz, 1H), 2.51-2.40 (m, 2H), 2.36 (s, 3H), 2.14
—2.06 (m, 1H), 1.95-1.89 (m, 1H), 1.83 — 1.74 (m, 1H), 1.71 — 1.63 (m, 1H). “C{'H}
NMR (151 MHz, Chloroform-d) & 172.3, 142.5, 138.6, 128.7, 128.7, 126.7, 123.1,
57.8, 32.2, 31.3, 21.4, 19.7. HRMS (ESI) m/z: [M+H] Calcd for C;;H;sNO"
190.1226; Found 190.1228. HPLC: Chiracel AD-3 Column (250 mm); detected at 210
nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 16.2 min

(minor), 17.7 min (major).

4d

Chemical Formula: C4,H5NO
Exact Mass: 189.1154

(R)-6-(p-tolyl)piperidin-2-one (4d)

White solid, 35.9 mg, 95% yield, 90% ee, [a]zSD = 35.0 (c=1.0, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (600 MHz, Chloroform-d) & 7.18 (br, 4H), 5.85 (s, 1H), 4.51 (dd,
J=9.4,4.6 Hz, 1H), 2.51-2.39 (m, 2H), 2.35 (s, 3H), 2.13 — 2.06 (m, 1H), 1.94-1.90
(m, 1H), 1.83-1.76 (m, 1H), 1.68 — 1.61 (m, 1H). “C{'H} NMR (151 MHz,
Chloroform-d) & 172.3, 139.5, 137.7, 129.5, 126.0, 57.6, 32.2, 31.3, 21.0, 19.8.
HRMS (ESI) m/z: [M+H]" Calcd for C;,H;(NO" 190.1226; Found 190.1228. HPLC:
Chiracel IA Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10;

flow = 0.8 mL/min; Retention time: 16.7 min (major), 21.6 min (minor).
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MeO de

Chemical Formula: C15H45NO,
Exact Mass: 205.1103

(R)-6-(4-methoxyphenyl)piperidin-2-one.

White solid, 35.3 mg, 86% yield, 90% ee, [a]zSD = 39.6 (c=1.0, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (600 MHz, Chloroform-d) § 7.21 (d, J = 8.4 Hz, 2H), 6.89 (d, J =
8.5 Hz, 2H), 5.80 (s, 1H), 4.49 (dd, J = 9.3, 4.4 Hz, 1H), 3.81 (s, 3H), 2.51-2.39 (m,
2H), 2.10-2.05 (m, 1H), 1.83-1.75 (m, 1H), 1.83 — 1.75 (m, 1H), 1.68 — 1.61 (m, 1H).
BC{'H} NMR (151 MHz, Chloroform-d) & 172.3, 159.3, 134.5, 127.3, 114.2, 57.4,
55.3, 32.3, 31.2, 19.8. HRMS (ESI) m/z [M+H]" Calcd for C;,H;sNO," 206.1176;
Found 206.1177. HPLC: Chiracel IA Column (250 mm); detected at 210 nm;
n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 25.6 min (major),

29.6 min (minor).

F af

Chemical Formula: C44H4,FNO
Exact Mass: 193.0903

(R)-6-(4-fluorophenyl)piperidin-2-one (4f)

White solid, 34.9 mg, 91% yield, 90% ee, [a]zSD = 50.5 (c=1.0, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) & 7.27 (m, 2H), 7.06 (t, J = 8.4 Hz,
2H), 5.91 (s, 1H), 4.58 — 4.50 (m, 1H), 2.53 — 2.38 (m, 2H), 2.14 — 2.06 (m, 1H), 1.96
— 1.88 (m, 1H), 1.85 — 1.76 (m, 1H), 1.69 — 1.60 (m, 1H). *C{'H} NMR (151 MHz,
Chloroform-d) & 172.3, 162.3 (d, Jcr = 246.4 Hz), 138.3 (d, Jcr = 3.2 Hz), 127.7 (d,
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Jcr = 8.2 Hz), 115.7 (d, Jcr = 21.6 Hz), 57.2, 32.3, 31.2, 19.6. HRMS (ESI) m/z:
[M+H]" Caled for C;;H;3FNO" 194.0976; Found 194.0978. HPLC: Chiracel IA
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8

mL/min; Retention time: 17.1 min (major), 22.6 min (minor).

MeO

OMe
49

Chemical Formula: C3H{7NO3
Exact Mass: 235.1208

(R)-6-(3,5-dimethoxyphenyl)piperidin-2-one (49)

White solid, 42.8 mg, 91% yield, 92% ee, [a]*b = 36.1 (c=1.0, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (400 MHz, Chloroform-d) & 6.46 — 6.41 (m, 2H), 6.39 (t, ] =2.3
Hz, 1H), 5.89 (s, 1H), 4.48 (dd, J =9.2, 4.6 Hz, 1H), 3.79 (s, 6H), 2.54 —2.37 (m, 2H),
2.15-2.05 (m, 1H), 1.98 — 1.88 (m, 1H), 1.86 — 1.75 (m, 1H), 1.71 — 1.62 (m, 1H).
BC{'H} NMR (101 MHz, Chloroform-d) & 172.3, 161.2, 145.0, 104.0, 99.6, 57.9,
55.4, 32.0, 31.3, 19.8. HRMS (ESI) m/z: [M+H]" Calcd for C;3H ;sNO;" 236.1281;
Found 236.1282. HPLC: Chiracel OJ-3 Column (250 mm); detected at 210 nm;
n-hexane / i-propanol = 85/5; flow = 0.8 mL/min; Retention time: 22.9 min (minor),

27.0 min (major).

F 4h

Chemical Formula: C44H{1F2NO
Exact Mass: 211.0809
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(R)-6-(3,4-difluorophenyl)piperidin-2-one (4h)

White solid, 37.6 mg, 89% yield, 91% ee, [a]zSD = 43.2 (c=1.0, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) § 7.21 — 7.07 (m, 2H), 7.07 — 6.98 (m,
1H), 6.23 (s, 1H), 4.54 (dd, J = 9.0, 4.7 Hz, 1H), 2.53 — 2.35 (m, 2H), 2.16 — 2.06 (m,
1H), 1.96 — 1.85 (m, 1H), 1.85 — 1.73 (m, 1H), 1.70 — 1.58 (m, 1H). "“C{'H} NMR
(101 MHz, Chloroform-d) & 172.33, 150.5 (dd, Jcr = 250.5, 13.1 Hz), 149.8 (dd, Jcr
=249.5, 13.1 Hz), 139.61 (dd, Jcr = 15.4, 18.4 Hz), 121.98 (dd, Jcr = 6.4, 3.6 Hz),
117.62 (d, Jcr = 17.4 Hz), 115.16 (d, Jcr = 18.1 Hz), 56.75 (d, Jcr = 1.4 Hz), 32.04,
31.19, 19.36. HRMS (ESI) m/z: [M+H]" Calcd for C;H;,F,NO" 212.0881; Found
212.0884. HPLC: Chiracel ODH Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 19.9 min (major), 24.9 min

(minor).

4i

Chemical Formula: C4,H5NO
Exact Mass: 189.1154

7-phenylazepan-2-one (4i)

White solid, 15.9 mg, 42% yield, 90% ee, [a]zSD = 25.7 (c=0.7, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (600 MHz, Chloroform-d) & 7.37 (t, J = 7.5 Hz, 2H), 7.32 (t, ] =
7.3 Hz, 3H), 5.68 (s, 1H), 4.46 (q, J = 10.0, 3.9 Hz, 1H), 2.65 — 2.52 (m, 2H), 2.08 (dd,
J=11.1, 3.8 Hz, 1H), 2.02 — 1.97 (m, 1H), 1.97 — 1.88 (m, 2H), 1.72 — 1.61 (m, 2H).
BC{'H} NMR (101 MHz, Chloroform-d) & 177.2, 142.4, 129.1, 128.1, 126.2, 58.7,
37.1, 37.1, 29.9, 23.1. HRMS (ESI) m/z: [M+H]" Calcd for C;2H;sNO" 190.1226;
Found 190.1226. HPLC: Chiracel TA Column (250 mm); detected at 210 nm;

n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 12.6 min (major),
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14.0 min (minor). The absolute configuration of 4a was identified by comparison of

its physical and spectroscopic data with the one reported in the literature."’

NH

(@]
6a

Chemical Formula: CgHgNO
Exact Mass: 147.0684

(R)-3-methylisoindolin-1-one (6a)

White solid, 26.8 mg, 91% yield, 97% ee, [a]*’p = 14.5 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.92 (br, 1H), 7.85 (d, J = 7.5 Hz,
1H), 7.57 (t,J="7.5, 1.2 Hz, 1H), 7.50 — 7.41 (m, 2H), 4.72 (q, J = 6.7 Hz, 1H), 1.52
(d, J = 6.8 Hz, 3H). >C{'H} NMR (101 MHz, Chloroform-d) & 171.1, 148.9, 131.8,
131.6, 128.0, 123.6, 122.2, 52.6, 20.2. HPLC: Chiracel OD-3 Column (250 mm);
detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention
time: 9.6 min (minor), 10.4 min (major). The absolute configuration of 6a was
identified by comparison of its physical and spectroscopic data with the one reported
in the literature.!'"! The absolute configuration of 6¢-6i was determined by comparing

with 4a.

NH

O
6b

Chemical Formula: C4gH{4NO
Exact Mass: 161.0841

(R)-3-ethylisoindolin-1-one (6b)
White solid, 29.6 mg, 92% yield, 96% ee, [a]zSD = 42.2 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum

ether 3:7). "H NMR (400 MHz, Chloroform-d)  7.86 (d, J = 7.5 Hz, 1H), 7.64 — 7.53
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(m, 2H), 7.51 - 7.38 (m, 2H), 4.61 (q, J=6.4, 4.4 Hz 1H), 2.10 — 1.97 (m, 1H), 1.79 —
1.66 (m, 1H), 0.97 (t, J = 7.4 Hz, 3H). “C{'H} NMR (101 MHz, Chloroform-d) &
171.3, 147.4, 132.1, 131.7, 128.0, 123.7, 122.4, 58.0, 27.3, 9.5. HRMS (ESI) m/z:
[M+H]" Caled for C;oH;;2NO' 162.0913; Found 162.0914. HPLC: Chiracel IA
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8
mL/min; Retention time: 10.4 min (major), 11.3 min (minor). The absolute
configuration of 6b was identified by comparison of its physical and spectroscopic

data with the one reported in the literature.!'

NH

Br
(0]

6¢c

Chemical Formula: CgHgBrNO
Exact Mass: 224.9789

(R)-6-bromo-3-methylisoindolin-1-one (6c)

White solid, 42.7 mg, 95% yield, 97% ee, on 0.2 mmol scale; 864 mg, 95% yield, 96%
ee, on 4.0 mmol scale, [a]*’p = 20.1 (¢=0.5, CHCls), obtained by the purification with
flash column chromatography on silica gel (EtOAc/petroleum ether 3:7). '"H NMR
(600 MHz, Chloroform-d) 6 7.97 (s, 1H), 7.82 (s, 1H), 7.69 (dd, J = 8.0, 1.8 Hz, 1H),
7.32 (d, J = 8.0 Hz, 1H), 4.68 (q, J = 6.8 Hz, 1H), 1.51 (d, ] = 6.8 Hz, 3H). “C{'H}
NMR (151 MHz, Chloroform-d) & 169.5, 147.5, 134.8, 133.7, 126.9, 123.9, 122.1,
52.4, 20.1. HRMS (ESI) m/z: [M+H]  Caled for CoHgBrNO" 225.9862; Found
225.9863. HPLC: Chiracel IA Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 10.5 min (major), 11.7 min

(minor).
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MeO
NH

@)
6d

Chemical Formula: C4gH41NO,
Exact Mass: 177.0790

(R)-5-methoxy-3-methylisoindolin-1-one (6d)

White solid, 29.4 mg, 83% yield, 96% ee, [a]zSD = 50.5 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.76 (d, J = 8.4 Hz, 1H), 7.70 (br,
1H), 6.98 (m, 1H), 6.90 (d, J = 2.1 Hz, 1H), 4.65 (q, J = 6.7 Hz, 1H), 3.88 (s, 3H),
1.50 (d, J = 6.8 Hz, 3H). “C{'H} NMR (101 MHz, Chloroform-d) & 170.9, 163.0,
151.3, 125.0, 124.2, 114.5, 107.0, 55.6, 52.3, 20.4. HRMS (ESI) m/z: 178.0862
[M+H]" Caled for C;oH;NO," 178.0863; Found 225.9863. HPLC: Chiracel AD-3
Column (250 mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8

mL/min; Retention time: 17.8 min (minor), 21.4 min (major).

NH

(0]
6e

Chemical Formula: CoH14NO
Exact Mass: 161.0841

(R)-3,6-dimethylisoindolin-1-one (6e)

White solid, 29.6 mg, 92% yield, 92% ee, [a]*p = 18.3 (c=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.65 (s, 1H), 7.49 (s, 1H), 7.38 (d, J
=8.5Hz, 1H), 7.31 (d, J =7.7 Hz, 1H), 4.67 (q, J = 6.7 Hz, 1H), 2.45 (s, 3H), 1.49 (d,
J = 6.7 Hz, 3H). “C{'H} NMR (101 MHz, Chloroform-d) & 171.1, 146.2, 138.0,
132.8, 131.7, 123.9, 121.9, 52.4, 21.3, 20.4. HRMS (ESI) m/z: [M+H]" Calcd for
C1oH2NO" 162.0913; Found 162.0915. HPLC: Chiracel IA Column (250 mm);

detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention
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time: 9.9 min (major), 10.9 min (minor).

NH

0
6f

Chemical Formula: C4gH{{NO
Exact Mass: 161.0841

(R)-3,5-dimethylisoindolin-1-one (6f)

White solid, 29.6mg, 92% vyield, 96% ee, [a]*p = 42.6 (c=0.5, CHCl3), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.72 (d, J = 7.8 Hz, 1H), 7.38 (br,
1H), 7.27 (d, J = 7.7 Hz, 1H), 7.23 (s, 1H), 4.65 (q, J = 6.7 Hz, 1H), 2.47 (s, 3H), 1.49
(d, J = 6.7 Hz, 3H). *C{'H} NMR (101 MHz, Chloroform-d) & 171.0, 149.3, 142.5,
129.1, 123.5, 122.7, 52.3, 21.9, 20.3. HRMS (ESI) m/z [M+H]" Calcd for C;oH;;,NO"
162.0913; Found 162.0915. HPLC: Chiracel IA Column (250 mm); detected at 210
nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 13.2 min

(minor), 14.4 min (major).

X
| NH

7

N
o)

6g
Chemical Formula: CgHgN,O
Exact Mass: 148.0637

(R)-5-methyl-5,6-dihydro-7H-pyrrolo[3,4-b]pyridin-7-one (69)

Obtained from the corresponding isopropyl ester 5g. White solid, 24.0 mg, 81% yield,
91% ee, [a]*p = 18.6 (c=0.5, CHCl3), obtained by the purification with flash column
chromatography on silica gel (EtOAc/petroleum ether 3:7). '"H NMR (400 MHz,
Chloroform-d) & 8.84 — 8.77 (m, 1H), 8.24 (d, J = 58.8 Hz, 1H), 7.86 — 7.79 (m, 1H),
7.47 (dd, J = 7.7, 4.8 Hz, 1H), 4.76 (q, J = 6.8 Hz, 1H), 1.56 (d, J = 6.8 Hz, 3H).
BC{'H} NMR (101 MHz, Chloroform-d) & 168.9, 150.9, 149.9, 142.3, 130.6, 125.5,
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50.6, 19.9. HRMS (ESI) m/z: [M+H]" Calcd for CsHoN,O" 149.0709; Found
149.0710. HPLC: Chiracel OJ-3 Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 21.2 min (minor), 23.3 min

(major).

NH

6h

Chemical Formula: C4,H5NO
Exact Mass: 189.1154

(R)-1,4,4-trimethyl-1,4-dihydroisoquinolin-3(2H)-one (6h)

White solid, 34.0 mg, 90% yield, 94% ee, [a]*p = 17.6 (¢=0.5, CHCI;), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). "H NMR (600 MHz, Chloroform-d) & 7.38 (d, J = 7.8 Hz, 1H), 7.31 (t, J =
7.5 Hz, 1H), 7.27 — 7.23 (m, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.66 (s, 1H), 4.73 (q, J =
6.1 Hz, 1H), 1.59 (s, 3H), 1.56 (d, J = 6.7 Hz, 3H), 1.54 (s, 3H). “C{'H} NMR (101
MHz, Chloroform-d) 6 176.4, 140.7, 134.3, 127.7, 126.4, 125.7, 125.0, 50.1, 41.3,
28.7, 27.2, 25.0. HRMS (ESI) m/z: [M+H]" Caled for C;;H;sNO™ 190.1226; Found
190.1228. HPLC: Chiracel IE Column (250 mm); detected at 210 nm; n-hexane /
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 16.7 min (minor), 17.6 min

(major).

NH

6i
Chemical Formula: C44H13NO
Exact Mass: 175.0997

(R)-1-methyl-1,2,4,5-tetrahydro-3H-benzo[c]azepin-3-one (6i)
White solid, 18.2 mg, 52% yield, 90% ee, [(x]st =-41.5 (¢c=0.4, CHCl,), obtained by

the purification with flash column chromatography on silica gel (EtOAc/petroleum
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ether 3:7). '"H NMR (400 MHz, Chloroform-d) & 7.30 — 7.21 (m, 4H), 5.83 (s, 1H),
4.99 — 4.82 (m, 1H), 3.36 — 3.20 (m, 1H), 3.00 — 2.79 (m, 2H), 2.64 — 2.48 (m, 1H),
1.64 (d, J = 6.9 Hz, 3H). >C{'H} NMR (101 MHz, Chloroform-d) & 173.5, 140.3,
139.9, 129.0, 128.2, 126.8, 123.9, 47.7, 35.4, 28.3, 19.1. HRMS (ESI) m/z: [M+H]"
Calcd for C;;HuNO" 176.1070; Found 176.1071. HPLC: Chiracel IA Column (250
mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min;
Retention time: 20.4 min (minor), 23.5 min (major). The absolute configuration of 6i
was identified by comparison of the physical and spectroscopic data with the similar

ones reported in the literature.!'”

Ph

@@

(@)
6j
Chemical Formula: C14H{{NO
Exact Mass: 209.0841

(R)-3-phenylisoindolin-1-one (6j)

White solid, 22.2 mg, 53% yield, 88% ee, [0]*’p = -65.9 (c=0.5, CHCl3), obtained by
the purification with flash column chromatography on silica gel (EtOAc/petroleum
ether 3:7). '"H NMR (400 MHz, DMSO-ds)  9.07 (s, 1H), 7.71 (d, J = 7.2 Hz, 1H),
7.56 — 7.46 (m, 2H), 7.39 — 7.34 (m, 2H), 7.33 — 7.27 (m, 4H), 5.73 (s, 1H). "C{'H}
NMR (151 MHz, DMSO-d¢) & 169.76, 148.23, 139.71, 131.93, 131.43, 128.86,
128.20, 127.97, 126.63, 123.57, 122.96, 59.58. HPLC: Chiracel AD-3 Column (250
mm); detected at 210 nm; n-hexane / i-propanol = 90/10; flow = 0.8 mL/min;
Retention time: 13.0 min (major), 21.9 min (minor). The NMR data is consistent with
that reported. ! The absolute configuration of 6j was identified by comparison of the

physical and spectroscopic data with the similar ones reported in the literature.!**!

3.6 Reduction of 2b
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F HN

M
I
Iz
I

LiAlHg4, THF
reflux, 8 h

2b 7

A suspension of LiAlHs in 5 mL THF was heated to reflux. 2b (97 mg, 0.5
mmol, >99% ee) in 1 mL THF was added slowly. The resulting mixture was
continued to stir for 8§ hours under reflux. The reaction was cooled to 0 °C and
quenched by successive addition of H,O, NaOH (15%, aq.), and H,O (19 pL /19uL
/57 puL, 1 : 1 : 3). The solid was filterted and washed with CH,Cl,. The filtrate was
dried over anhydrous Na;SOj, and then concentrated under vacuum. The residue was
purified with column chromatography on silica gel (eluent: DCM/MeOH/Et,NH =
97:2:1) to afford 7 as yellow oil.

FHN

F 7

Chemical Formula: CgH{1F2N
Exact Mass: 183.0860

(R)-2-(2,5-difluorophenyl)pyrrolidine (7)

Yellow oil. 77.8 mg, 85% yield, [a]*p = 37.8 (c=0.1, CHCls). "H NMR (600 MHz,
Chloroform-d) & 7.26 — 7.22 (m, 1H), 6.96 — 6.92 (m, 1H), 6.88 — 6.83 (m, 1H), 4.40
(t, J=7.6 Hz, 1H), 3.22 — 3.14 (m, 1H), 3.10 — 3.01 (m, 1H), 2.29 — 2.23 (m, 1H),
2.08 (br, 1H), 1.94 — 1.80 (m, 2H), 1.66 — 1.59 (m, 1H). The 'H NMR data is
consistent with that reported, [a]*’p = 38.4 (c= 0.1, CHCl;).["”]
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IV. Control Experiments

Plausible reaction pathways:

0 NH,
f NH § OBu
OBu  NH,OAC osu| [Rul Ha
o) TFE, heat O
o) path a D
1ad A
/ -BuOH
H+
O O
Ni2 o'Bu HN HN
O
B path b c 2a

0
HN Ru(OAC)a(La) (1 mol%) HN
~ NH4OAc (2 equiv) o *
H, (50 atm) o (1)
c TFE, 90°C, 24 h
10% yield, rac
o 0
Ru(OAC),(La) (1 mol%) HN
NH, - 2
H, (50 atm) *
o TFE, 90°C, 24 h

without NH4OAc, 50% yield, 0% ee
with 2 equiv NH4OAc, 95% yield, 16% ee

Independent synthesis of CI'®

0O
NH4OA
oH 4N
Ac20 reflux
o

1ae

4-Ox0-4-phenylbutanoic acid lae (1.41 g, 7.9 mmol) and NH4OAc (1.53 g, 19.8
mmol) were dissolved in 20 mL of acetic anhydride. The resulting mixture was heated
to 100°C for 3 h and then cooled to room temperature. The reaction was slowly
quenched with saturated aqueous NaHCO;. The mixture was diluted with water, and
extracted with EA (3x30 mL). The combined organic layers were dried over
anhydrous NaSQy, filtered and evaporated under reduced pressure. The residue was
subjected to column chromatography on silica gel (eluent: EA/Hexane=5%) to afford

C (0.89 g, 70% yield).



HN
SN

Cc

Chemical Formula: C4oHgNO
Exact Mass: 159.0684

5-phenyl-1,3-dihydro-2H-pyrrol-2-one

"H NMR (400 MHz, Chloroform-d) 6 7.56 (dd, J = 7.7, 2.0 Hz, 2H), 7.40 — 7.31 (m,
3H), 5.73 (t, J = 2.8 Hz, 1H), 3.33 (s, 2H). C{'"H} NMR (101 MHz, Chloroform-d) &
175.64, 153.47, 129.26, 128.39, 128.12, 124.39, 97.67, 34.30.

(4-Oxo-4-phenylbutanamide) E is synthesized according to a reported literature.!'”

0

NH,
0]

E

Chemical Formula: C1gH14NO>
Exact Mass: 177.0790

4-Ox0-4-phenylbutanamide (E)
Pale solid. '"H NMR (400 MHz, Methanol-d4) & 8.03 — 7.97 (m, 2H), 7.60 (t, J = 7.4
Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 3.34 (t, J = 6.7 Hz, 2H), 2.63 (t, J = 6.7 Hz, 2H).

Following General Procedure F, product 2a was obtained in 10% yield as a racemic
form from compound C (eq 1).

Following General Procedure F, in the absence of NH;OAc, product 2a was
obtained in 50% yield as a racemic form from compound E (eq 2).

Following General Procedure F, in the prsence of 2 equiv of NH4OAc, product 2a

was obtained in 95% yield and 16% ee from compound E (eq2).
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V . Plausible enantioinduction models

P, RN P >|< =P
AN AR
"}N/‘ s S |-‘| NH S
R\b Qf\/’\
R
(R)-product (S)-product
favored disfavored

We tentatively propose enantioinduction models for this reaction, which are
depicted as above. We speculate the ester group in the substrate will not coordinate to
the Ru center otherwise it will form a seven- or eight-membered ring transition state
which is energetically unfavorable. The steric repulsion between the tethered ester
moiety and the phenyl group on P atom results in the energy difference between two
transition states, which is consistent with the fact that the enantioselectivity of 2a is
increasing along with the bulkiness of ester moiety increasing. Therefore, the

R-configuration product is dominated.
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VII. NMR Spectra
"H NMR (400 MHz, Chloroform-d) of compound 1aa
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'H NMR (400 MHz, Chloroform-d) of compound 1ab
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'H NMR (400 MHz, Chloroform-d) of compound 1ac
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'H NMR (400 MHz, Chloroform-d) of compound 1ad
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"H NMR (600 MHz, Chloroform-d) of compound 1b
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'H NMR (400 MHz, Chloroform-d) of compound 1c
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'H NMR (400 MHz, Chloroform-d) of compound 1d
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'H NMR (400 MHz, Chloroform-d) of compound 1e
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'H NMR (400 MHz, Chloroform-d) of compound 1f
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'H NMR (400 MHz, Chloroform-d) of compound 1g
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'H NMR (400 MHz, Chloroform-d) of compound 1h
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'H NMR (400 MHz, Chloroform-d) of compound 1i
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'H NMR (400 MHz, Chloroform-d) of compound 1
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'H NMR (400 MHz, Chloroform-d) of compound 1k
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'H NMR (400 MHz, Chloroform-d) of compound 1
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'H NMR (400 MHz, Chloroform-d) of compound 1m
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'H NMR (400 MHz, Chloroform-d) of compound 1n
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'H NMR (400 MHz, Chloroform-d) of compound 3ab
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'H NMR (400 MHz, Chloroform-d) of compound 3ac
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'H NMR (400 MHz, Chloroform-d) of compound 3a
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'H NMR (400 MHz, Chloroform-d) of compound 3b
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'H NMR (400 MHz, Chloroform-d) of compound 3¢
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'H NMR (400 MHz, Chloroform-d) of compound 3d
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'H NMR (400 MHz, Chloroform-d) of compound 3e
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"H NMR (400 MHz, Chloroform-d) of compound 3f

8.02
8.01
8.01
8.00
7.99
7.98
7.98
7.97
7.16
7.15
7.15

OrBu
E

3
Chemical Formula: CisHgF 0y
Exact Mass: 266.1318

713
7.13
7.1
7.1
7.10

3.03

£

3.01
2.99
2.34
233
2.06
2.04
2.02
2.00
1.99
1.45

236

L

BgE

"\ 0.00

§
&

- 2.33=
2.19=

T
6
£1 (ppm)

.

BC{'H} NMR (101 MHz, Chloroform-d) of compound 3f

T T
3 2

L 12000000

£ 11000000

|- 10000000

L 9000000

£ 8000000

£ 7000000

L 6000000

£ 5000000

£ 4000000

3000000

|- 2000000

£ 1000000

- ~1000000

L 550000

- 500000

- 450000

|- 400000

L 350000

300000

250000

L 200000

150000

100000

) Yoo Qoo RE
o 0o T N QW N~ 0 M NO® - 0o @
~ N Q¥ M0oo 0w neaoQ S wo 0
[l ~ © o QM0N0 - - oN~N~O©O I~ < © o
2 e PR = SENENE oo 2
o] e}
OrBu
E
3
Chemical Formula: CisHgF 0y
Exact Mass: 266.1318
T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 60 50

£1 (ppm)

79

L 50000

L ~50000



'H NMR (400 MHz, Chloroform-d) of compound 3g
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"H NMR (600 MHz, Chloroform-d) of compound 3h
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"H NMR (400 MHz, Chloroform-d) of compound 5ab
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"H NMR (600 MHz, Chloroform-d) of compound 5b
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"H NMR (400 MHz, Chloroform-d) of compound 5cb
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"H NMR (600 MHz, Chloroform-d) of compound 5d
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'H NMR (600 MHz, Methanol-d4) of compound 5e
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'H NMR (400 MHz, Chloroform-d) of compound 5f
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"H NMR (600 MHz, Chloroform-d) of compound 5h
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'H NMR (400 MHz, Methanol-d4) of compound 5i
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"H NMR (600 MHz, Chloroform-d) of compound 2a
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"H NMR (600 MHz, Chloroform-d) of compound 2b
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'H NMR (400 MHz, Chloroform-d) of compound 2¢
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'H NMR (400 MHz, Chloroform-d) of compound 2d
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'H NMR (400 MHz, Chloroform-d) of compound 2e
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'H NMR (400 MHz, Chloroform-d) of compound 2f
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'H NMR (400 MHz, Chloroform-d) of compound 2g
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'H NMR (600 MHz, Chloroform-d) of compound 2h
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"H NMR (600 MHz, Chloroform-d) of compound 2i
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'H NMR (400 MHz, Chloroform-d) of compound 2j
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'"H NMR (400 MHz, Chloroform-d) of compound 2l
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'H NMR (600 MHz, Chloroform-d) of compound 2m
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'H NMR (400 MHz, Chloroform-d) of compound 2n
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'H NMR (400 MHz, Chloroform-d) of compound 4a
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"H NMR (600 MHz, Chloroform-d) of compound 4b
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"H NMR (600 MHz, Chloroform-d) of compound 4c¢
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"H NMR (600 MHz, Chloroform-d) of compound 4d
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"H NMR (600 MHz, Chloroform-d) of compound 4e
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'H NMR (600 MHz, Chloroform-d) of compound 4f

shiyj-pl-4f. 1. fid

Chemical Formula: Gy Hy:FNO
Exact Mass: 193.08

£1 (ppm)

BC{'H} NMR (151 MHz, Chloroform-d) of compound 4f

shiyj-pl-4f. 2. fid "

Chemical Formula: Gy Hy:FNO
Exact Mass: 193.08

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)

109

|- 3800000

3600000

- 3400000

- 3200000

L 3000000

L 2800000

£ 2600000

L 2400000

£ 2200000

£ 2000000

L 1800000

L 1600000

L 1400000

L 1200000

L 1000000

|- 800000

L 600000

L 400000

|- 200000

Lo

L ~200000

|- 3800000

3600000

L 3400000

3200000

L 3000000

£ 2800000

£ 2600000

L 2400000

L 2200000

L 2000000

L 1800000

L 1600000

L 1400000

L 1200000

L 1000000

L 800000

L 600000

|- 400000

|- 200000

Lo

L ~200000




'H NMR (400 MHz, Chloroform-d) of compound 4g
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'H NMR (400 MHz, Chloroform-d) of compound 4h
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'H NMR (600 MHz, Chloroform-d) of compound 4i
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'H NMR (400 MHz, Chloroform-d) of compound 6a
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'H NMR (400 MHz, Chloroform-d) of compound 6b
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"H NMR (600 MHz, Chloroform-d) of compound 6¢
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'H NMR (400 MHz, Chloroform-d) of compound 6d
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'H NMR (400 MHz, Chloroform-d) of compound 6e
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"H NMR (400 MHz, Chloroform-d) of compound 6f
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'H NMR (400 MHz, Chloroform-d) of compound 6g
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"H NMR (600 MHz, Chloroform-d) of compound 6h
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"H NMR (400 MHz, Chloroform-d) of compound 6i
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"H NMR (400 MHz, DMSO-ds) of compound 6j
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"H NMR (600 MHz, Chloroform-d) of compound 7
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'H NMR (400 MHz, Chloroform-d) of compound C
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'H NMR (400 MHz, Methanol-d) of compound E
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VIII. HPLC Spectra

(R)-5-phenylpyrrolidin-2-one (2a)

DAD1 C. Sig=210,4 Ref=360,100 (X5\GS-0814(repeal) 2016-08-14 19-55-40rac-12018-08-1420-0722.0)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
R [REEEY ELSTEES J---ememee- [ESEEEILIEE [--=emmn-
1 12.568 BV 0.2474 1.70773e4 1019.60889 50.0872
2 13.952 VB ©.2913 1.70178e4 858.22931 49.9128
DADT C, Sig=210,4 Ref=300, 100 (X51G5-0814(repeat) 2018-08-14 19-55-46112018-06-1420-26-18.0)
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Signal 1: DAD1 C, Sig=218,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R ROTEE B |--eemeee- e R |
1 12.657 MM 0.2659 609.17657 38.18148 2.9473
2 13.891 BB ©.2952 2.00597e4  994.82856 97.8527
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(R)-5-(2,5-difluorophenyl)pyrrolidin-2-one (2b)

DADT C, Sig=210,4 Ref=360,100 (g5\GS-100217 2019-02-17 2048-40002-P1-E1-rac-1,4-Giflour D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mau] %
e e |=-znennee |-=mmmmeee- |-==meee- |
1 12.874 BB 9.2429 3599.99316 222.31839 50.0929
2 14.769 BB 9.2693 3586.63940 199.96323 49.9071

DAD1 C, Sig=210,4 Ref=360,100 (D\CHEM32\_. IYJ\SHIYJ-1-69AB 2019-10-08 17-28-11\003-P2-A6-SHIYJ-1-698.D)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,160

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R RESeE e |-omeemnee |mmnees |--nneee |
1 12.430 BB ©9.2408 9486.34668 586.05933 93,5491
2 14.175 MM 9.2894 654.15881 37.67200 6.4589
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2b (>99% ee after once recrystallization)

DAD1 C, Sig=210,4 Ref=360,100 (D\CHEM32._YJ-1-105-2-2 2019-11-22 21-34-35002-P2-B1-SHIYJ-1-105-24 D)
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Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
L R B |=oemeemeee |-omemmeee |-=nmme- |
1 12.301 BB 0.2453 4574.27344 279.02209 99.6796
2 14.015 MM 9.2808 14.70524 8.72711e-1 9.3204
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(R)-5-(3-fluorophenyl)pyrrolidin-2-one (2c)

DADT A, Sig=210,4 Ref=360,100 (D \CHEMSTA_ATAISHIYJSHIY.J-1-77A 2019-10-24 19-10-39\relacation00002 D)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
el BT R R |---em o |--meee oo |---nee |
1 12.825 BV ©0.3024 2140.34473 99.73316 49.8146
2 12,979 VB ©.3321 2156.27271 91.76775 50.1854
DAD1 C, Sig=210,4 Ref=360,100 (DCHEM32\_IYJ-P1-AD3-2C_4F 2019-10-14 20-0549\002-P2-A3-SHIVJ-P1-2C.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mAU] %
e |--=e]eeeeee |--mmmeeeee J-=mmeeeee [---snsee |
1 11.630 MM 9.2140 921.91663 71.88766 4.6192

2 12.572 MM 9.2586 1.98363e4 1226.66406 95.3808
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(R)-5-(4-fluorophenyl)pyrrolidin-2-one (2d)

DAD1 A, Sig=210,4 Ref=360,100 (GS\GS-0821-lest 2018-08-21 15-21-3Trelacalion00002.D)
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1 12.808 BV  ©.2597 3499.40088 196.59767 49.4219
2 13.478 VB ©.2769 3581.26416 189.15977 58.5781
DADT A, Sig=210,4 Ref=360,100 (GS\G5-08311able-2 2016-08-31 19-00-18\relacation00002.D)
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Peak RetTime Type Width Area Height Area
& [min] [min]  [mAU*s) [mAU] %

S Pae [ R [ S |=seneee- |
1 13.840 BV E ©.2376 465.29779 28.94249 4.7873

2 13.676 VB R ©@.2751 9254.19727 488.33295 95.2127

130




(R)-5-(4-chlorophenyl)pyrrolidin-2-one (2e)

DADT C, Sig=210.4 Ref=360,100 (G5-0817 2018.08-20 20 20-09002-P1-E1-10)
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signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
SR |<memeeeae |ommeeanes [ [E—— |
1 14.230 BV  ©.3052 2123.73120 103.58163 49.9986
2 15.279 VB ©.3232 2123.84644  97.86845 50.0014
DADT C, Sig=210,4 Ref=360,100 (g5\G5-0013 2018-00-13 11-24-07005-P1-A42D)
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Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
e et l----]------- |---------- [---------- I-------- |
1 14.114 MF  ©.3450 2.98688e4 1442.94885 92.5327

2 15.347 FM

9.3650 2410.39648 110.85206 7.4673
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(R)-5-(4-bromophenyl)pyrrolidin-2-one (2f)

DAD1 C, Sig=210,4 Ref=360,100 (D:\CHEM32\.\LYFSHIYJ-1-77 2019-10-24 1843421003 P2-A10-SHIYJ-1-77B.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

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

Rl ERTRERE R P e | --eeeeee | -eeeeeee |
1 14.694 MM ©.3771 1846.93323 81.61962 49.8641
2 15.966 MM ©.4132 1856.99963 74.90785 50.1359

DAD1 D, Sig=230,4 Ref=360,100 (D\CHEM32\_.1-2F 2K 2L 4E_4F 2019-10-14 16-36-20\001-P2-A3 SHIYJ-P1-2F D)
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Signal 1: DAD1 D, Sig=23@,4 Ref=360,100

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

e B R |-=smmeenns |-emmenenns |-=emeeen |

1 14.756 BB ©9.3191 2728.09985 126.76987 92.7789

2 16.265 BB 9.3419 212.33244 9.46004 7.2211
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(R)-5-(o-tolyl)pyrrolidin-2-one (2g)

DADT C, Sig=210,4 Ref=360,100 (gS\GS-0827 2018-08-27 11-11-361008-P1-E0-1ac4 D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mau] %
S N T [ [— |
1 11.139 BB ©.2304 1.30964e4  846.84076 49.7416
2 12.976 BB 9.2825 1.32324e4 687.70020 50.2584
DADT C, Sig=210,4 Rel=360,100 (gS\GS-0013.2 2016-00-13 16-4945003-P1-A25.0)
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Signal 1: DAD1 C, 51g=21@,4 Ret=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
SRR EEE |-=mn|mmeee |==mmmmee | -=mmmeee [==emmnne [
1 11.524 MM ©.2636 1897.69867 119.97943 5.8358
2 13.172 MM ©.3321 3.57860e4 1795.76685 94.9642
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(R)-5-(m-tolyl)pyrrolidin-2-one (2h)

DAD1 C, Sig=210,4 Ref=360,100 (D:\CHEM32\.._4D_4E_4F-IA 2019-10-15 13-56-54\007-P2-A9-SHIYJ-P1-RAC-2H.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
] R P |-=emmmnne |=mmmmee |--mneeee |
1 18.535 BB 9.2214 1.95954e4 1318.33472 50.3705
2 11.958 BV R 9.2522 1.93072e4 1124.34644 49.6295
DAD1 C, Sig=210,4 Réf=360,100 (D:\CHEM32\_.:°.HIYJ\SHIYJA1-?B 2019-10-18 21-01-45002-P2-A5-SHIYJ-1-TBA.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

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

1 1e.739 BB 0.2279 498.71146  33.06837 4.6899
2 12.130 MM 0.2903 1.01351e4  581.79559 95.3101
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(R)-5-(p-tolyl)pyrrolidin-2-one (2i)

DAD1 C, Sig=210,4 Ref=360,100 (1SHIYJ\SHI...4D_4E_4F-1A 2019-10-15 13-56-54\008-P2-A10-SHIYJ-P1-RAC-21.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
e R P |-mmmmmeees |-nmmmmeees | -mmneees |
1 12.839 MM 0.2945 1.23699e4  700.01471 49.8425
2 13.681 MM 0.3526 1.24480e4 588.45490 50.1575
DAD1 C, Sig=210,4 Ref=360,100 (1SHIVJSHIVJ-1-78 2016-10-18 21-0145\003-P2-AB-SHIYJ-1-788 D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
Sne]seeee R R oo |-omeeeeee- |=oeeeee- |
1 12.967 MM 9.2783 275.86435 16.51952 5.1247

2 13.771 MM

©.3383 5107.21143 251.59737 94.8753
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(R)-5-(4-(tert-butyl)phenyl)pyrrolidin-2-one (2j)

DADT C, Sig=210,4 Rel=360,100 (GS-0817 2018-08-20 20-20-09004-P1-E3-3.0)
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Signal 1: DAD1 C, Sig=218,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
e EELEEEE EECEY EETETEE [====mmmme- [EEEEELEEEE [EEEEEEES |
1 10.640 MM ©.2444 1.81906e4 1249.58313 49.4572
2 11.995 MM ©.2868 1.8589%¢4 1080.48474 50.5428
DADT C, Sig=210,4 Rel=360,100 (g\GS-0013-2 2018-00-13 18-4045002-P1-AT4.0)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area

#  [min] [min]  [mAU*s] [mAU] %
e ERRE P |=nmmnmeee R |==mmeeee |
1 10.876 MM 9.2386 1019.26520 71.19077 2.50e11

2 12.136 MM ©.3125 3.97332e4 2118.87866 97.4989
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(R)-5-(4-methoxyphenyl)pyrrolidin-2-one (2k)

DADT D, 5i3=230,4 Ref=360,100 (g5\G5-0827 20180827 11-11-36010-P1F3-rac5D)
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Signal 1: DAD1 D, Sig=230,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
ORI EETEELE [-===]=emmmm- |=-=emmmm- |---=cmmmmn |---mnmn- [
1 18.836 BB ©.4847 6621.26074 240.88106 50.6862
2 19.919 BB ©.4787 6441.96826 196.40167 49.3138
DADT D, Sig=230.4 Ref=350,100 (g5\GS-0073 2018.00-13 1124 07013 P1B46.0)
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Signal 1: DAD1 D, Sig=230,4 Ref=360,100

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

e RS P | -mmmmeene R |-nmmmee |

1 18.562 BV 0.3726 4732.84326 190.01025 7.7400

2 19.795 VB ©.5133 5.64150e4 1555.04822 92.2600
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(R)-5-([1,1'-biphenyl]-4-yl)pyrrolidin-2-one (2I)

DAD1 C, Sig=210,4 Ref=360,100 (D \CHEM32\..YJ-1-09B-2-2 2019-11-15 09-44-141003-P2-A5-SHIYJ-P1-RAC2LD)
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Signal 1: DAD1 C, Sig=210,4 Ref=36@,100

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
] EERRR EERRI P |-mmmmeeees R [-mnmeees |
1 30.268 BB 9.5991 5283.77686 135.45219 560.0193
2 32.515 BB 0.6276 5279.69141 130.60262 49.9807

DAD1 C, Sig=210,4 Ref=360,100 (LYF\SHIYJ-1-99B-2-2 2019-11-15 09-44-14\002-P2-A6-SHIYJ-1-99B-2-2.D)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,160

Peak RetTime Type Width Area Height Area

# [min] [min]  [mAU*s] [mAU] %
el R R ORI P |-=mmmeeee |-=mmmneee | -=nnnees |
1 30.216 BB 0.6258 3.40084e4  816.71210 94.3567

2 32.880 BB

0.6153 2033.96411

51.44038 5.6433
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(R)-5-(naphthalen-2-yl)pyrrolidin-2-one (2m)

DAD1 A, Sig=210 4 Ref=360,100 (D\CHEMSTA.. ATAVISHIYJ\SHIY.J-P1-2M 2019-10-24 14-08-59\relacation00003.D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 14.386 BV ©.3957 1.03527e4  373.15173 49.8295
2 15.7@5 VB 9.4231 1.84236e4  348.33176 50.17@5

DAD1 A, Sig=210,4 Ref=360,100 (1SHIYJ\SHIYJ-P1-2M 2019-10-24 14-08-59\relacation00002.D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

Y R e |=memmnneee |-emmmmneee |=-nnnee- !
1 14.397 BV 0.3783 701.85541 26.73432 4,2162
2 15.637 VB 9.4210 1.59449e4 539.23969 95.7838

139




(S)-5-methylpyrrolidin-2-one (2n)

DAD1 A, Sig=210,4 Ref=360,100 (D.\CHEMSTA._ A\ISHIYJWJX-1-76 2 2020-03-11 19-10-101004-P1-A3-WJX-1-76.0)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
wommfemmeee- e R R R R |
1 8.957 BB ©.2616 2451.93970 132.68640 50.8335

2 9.951 BB 0.2828 2448.65820 122.69194 49.9665

DAD1 A, Sig=210,4 Ref=360,100 (D:\CHEMSTA.. \WJX-1-78(2).2 2020-03-14 11-11-401002-P1-B3-WJX-1-78(2).2.D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

ceee e |-anf-meee |--mmmneees |-emmmeeees |-mmeee- |
1 9.337 BB 9.2714 728.90601 37.72571 74.9325
2 10.416 BB 9.2701 243.84419 12.80784 25.8675
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(R)-6-phenylpiperidin-2-one (4a)

DAD1 C, Sig=210,4 Ref=360,100 (GS-0712-2 2018-07-12 15-47-041002-P2-C 1-rac-6-lactam.D)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAuU] %
R EESR P | -=mmmeeee- | -mmmmmeees |--mmnee !
1 18.526 BB ©.3530 5114.17578 218.53065 49.8092
2 21.520 BB 0.4046 5153.36084 193.55563 50.1988
— DADI C, Sig=2104 Rel=360,100 (XS\GS-0620 2018-06-20 1707-30F12018-06 2917 54.350)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
L R R | -mmemeeoee |-mmmmeeeee |-nmmeeee |
1 18.894 BB ©.3612 3844.e8057 161.79325 97.8720

2 21.976 BB ©.3924 115.94972 4.35778  2.9280
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(R)-6-(o-tolyl)piperidin-2-one (4b)

DADT A, Sig=210,4 Ref=360,100 (D \CHEMSTA _1SHIYJ\SHIYJ-P1-RAC4B 2019-10-15 13-55 48\relacation00004 D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
i |-ee] - mmee o J-ommmeee- R !
1 19.642 BV ©.4641 2.49833e4 775.02325 49.8840
2 21.751 VB ©.4247 2.50995e4 901.76825 50.1160
DAD1 A, Sig=210,4 Ref=360,100 (D\CHEMSTA_ATASHIYJ\SHIYJ-P1-4B 2019-10-15 15-38-26\relacation00002 D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
ceefeees R |=memmmneee | -mmmmmeeee |==mmeeee |
1 19.664 MM 0.5376 2.10107e4  651.40686 95.2826
2 21.870 MM

0.4118 1040.24426 42.89724 4.7174
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(R)-6-(m-tolyl)piperidin-2-one (4c)
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DAD1 C, Sig=210,4 Réf:iiGUJOU (D.\C;IEMSZ\...;’J-P1-4C-AD3 2019-10-29 11-09-14\002-P2-A9-SHIYJ-P1-RAC4C.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e R |--eeeeenes |--eemnees |--eeeeee |
1 16.131 BB 8.2829 6653.85791 351.36388 49.8965
2 17.719 BB ©.3089 6681.46289 323.54901 50.1035
DAD1 C, Sig=210,4 Ref=360,100 [1SHI-Y.J\SHIYJtP1AC—ADS 2019-10-29 11-09-14\003-P2-A10-SHIY.J-P1-4C D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

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

1 16.169 BB 0.2683 513.10370  28.73791 4.522@
2 17.686 BB 0.3122 1.08338e4 517.59314 95.4780
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(R)-6-(p-tolyl)piperidin-2-one (4d)
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DAD1 C, Sig=210,4 Réf:;.’»EUJUCI (ISHI-YJ\SHI ..__4D_4E_4F-IA 2019-10-15 13-56-54\003-P2-A5-SHIYJ-P1-RAC-6D.D)

T T T T T T
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
el RS R P | -mmmmee |-mmmeeee |-mmeeeee |
1 16.846 MM ©.4335 1.84859e4 710.69879 50.0682
2 21.375 MM 9.5131 1.84355e4  598.77026 49,9318

DAD1 C, Sig=210,4 RE;'I=£550,1UIJ (D‘\Ci‘!EMSZ\..J-Fﬂ -2C_2H_21_2K 2018-10-14 13-17-23\007-P2-A8-SHIYJ-P1-4D.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
] RERRR EERRI PR |-mmmmmeees |-mmmmmeee |==mmeees |
1 16.724 BB ©.3882 3.98682e4 1489.70557 94.9630
2 21.640 BB 0.4473 2114.67627 71.03542 5.8370
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(R)-6-(4-methoxyphenyl)piperidin-2-one (4e)

DAD1 C, Sig=210,4 Ref=360,100 (D:\CHEM32\...P1-RAC-6J_4E 2019-10-28 19-21-39\004-P2-A5-SHIYJ-P1-RAC4C.D)
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Signal 1: DAD1 C, Sig=218,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R BEE e |--mmmmeeee R |-mmee |
1 25.751 BB ©.6318 2152.04419 49.83823 50.0838
2 29.171 BB 0.6873 2144.84131 45.38601 49.9162

DADT C, Sig=210,4 Ref=360, 100 (D\CHEM32\._.1-2F_2K_2L_4E_4F 2019-10-14 16-39-291004-P2-A6-SHIVJ-P14E D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
L R R o |- meee- |
1 25.563 BB ©.6189 2.16337e4 563.90976 94.7913
2 29.633 MM 0.6981 1188.76343  28,37964  5.2087
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(R)-6-(4-fluorophenyl)piperidin-2-one (4f)

DAD1 C, Sig=210,4 Ref=360,100 (D\CHEM32\_4D_4E_4F1A 2019-10-15 13-56-54\005-P2-A7T-SHIVJP1-RAC4F D)
=
] HN
250 A
F rac ‘. &
1 (=]
200 | b
| \
] \ |
150 | | |
| i
, | A
100 [ ‘ \
| R
o] R |\
o [
| [ \
| \/\} ;l k |
0+ S - S ~——
_— —
25 5 75 10 125 15 175 20 25
Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
L L B P EE AT |--mmne |
1 17.e67 BB 0.3668 7467.58936 297.54294 49.8623
2 21.924 BB ©.5674 7508.82813 189.86357 58.1377
DAD1 C, Sig=210,4 Ref=360,100 (1SHIYJ\SHI._.1-2F_2K_2L_4E_4F 2019-10-14 16-39-20\005-P2-A7-SHIYJ-P1-4F D)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e R |-eeefmmnene [ -ommmmmnen [-emmeeneen J-emmenes |
1 17.125 BB ©.3696 6373.56836 253.23863 94.8080

2 22.604 BB 0.4803 349.03955 10.87801 5.1920
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(R)-6-(3,5-dimethoxyphenyl)piperidin-2-one (4Q)

DAD1 A, Sig=210,4 Ref=360,100 (1SHIYNSHIYJ-1-111B-CHIRAL 2019-11-29 14-13-34\0OnlineEdited--003.D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width

Area Height Area

#  [min] [min]  [mAU*s] [mAU] %
el ERCEE R EERE |- eeeeee R [--eeene- |
1 22.368 BB 0.6718 1.04699%e4  236.82520 50.8295

2 26.845 BB 0.8544 1.04575e4 187.00970 49.9705

DAD1 A, Sig=210,4 Ref:éﬁ()j 00 (D'\CHEMSTA ~YJSHIVI-TT1B-CHIRAL 2010-11-20 14-13-34\relacation00002 D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Ol Rt R EE |--mmmeeee |-nnemeee |--mneeee |
1 22.858 BB 0.7025 1348.48657 28.78746 3.9727
2 27.026 BB 0.8916 3.25957e4 559.56018 96.0273
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(R)-6-(3,4-difluorophenyl)piperidin-2-one (4h)

DADI C, Sig=210,4 Ref=380,100 (D\CHEM32\. YO\SHIYJ-1-111A 2019-11-29 13-21-53002-P2-A3-SHIYJ-1-111A.D)
HY
2504 F )
F
200
| 3
o
| &
150 ] f 8
| Il 0
Il 1
I (|
1 | | | |
100 4 [ I
| I\ |‘ |
|
] I [
50 L |
| , [ |
| \ | '\\
R
o4— I\ oA  — — . =1 - —
— ———r e —
5 10 15 20 25 30 35

Signal 1: DAD1 C, Sig=21@,4 Ref=360,100

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

1 20.233 BB 0.5766 5785.74268 154.60043 49.8239
2 25.065 BB 0.7091 5826.65234 126.56580 50.1761

DAD1 C, Sig=210,4 Ref=360,100 (D:\CHEM32\ . A-CHIRAL 2019-11-29 14-18-14\002-P2-A3-SHIYJ-1-111A-CHIRAL.D)

] HY

s00- F : A
] g &
1F 2

400- |
| ”
i |
1 [

3007 |
] |
: |

200~ |
] |1

100—: |l' 'S

| o
] o 2 ,4?
] [ ® &
i AN *
04— L VN S - VA -
77—
5 10 15 20 25 30 35
Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

R P |-mmeenees |-eemees |-eene |
1 19.886 MM 0.6184 1.55374e4  418.77347 95.6491
2 24.880 MM ©.7236 706.77112 16.27941  4.3509
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7-phenylazepan-2-one (4i)

DADT C, Sig=210,4 Ref=360, 100 (0S1G6-T221 2018-T2-21 215550002 P1-ET-rac 7-lactam D)
] o)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
L |=-e ] eseeees | -mmmmeee- |<oeeeeoee e !
1 12.644 MF ©.2302 2105.64551 152.42691 49.3473
2 13.987 BB ©.2381 2161.34644 138.47665 50.6527
DADT C, Sig=210,4 Rei=360,100 (g5\GS-190116-0J-H 2019-01-16 15-15-391002-P1-Di-chiral- flactam.0)
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signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e P P |-mmmmneees R |--nnnee |
1 12.559 MM 0.2500 1.62702e4 1084.63574 95.2267
2 14.008 MM ©.2495 815.55859 54.47503 4.7733
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(R)-3-methylisoindolin-1-one (6a)

DADT A, Sig=210.4 Ref=360,100 (GS1G5.0022 2016.0022 1549 23 elacation00002.0)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAu] %
SRt EEEEETE J----]------- f---mmmeee- |-=---mnen- [------- |
1 9.783 W  0.1691 5070.63623 458.29245 49.6472
2 10.564 VB 9.19083 5142.70947 415.69778 50.3528
Totals : 1.62133e4  873.99023
DADT A, Sig=210,4 Rel=360,100 (GS\GS-0022 2018-00-22 15-40-23 elacalion00005 D)
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width
[min]

#  [min]

Area Height Area

[mAU*s] [mAU] %

1 9.603 BB
2 10.352 BB

Totals :

©.1596 182.44847
©.1781 1.20895e4 1036.08948 98.5133

17.59814  1.4867

1.22720e4 1053.67962
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(R)-3-ethylisoindolin-1-one (6b)

DAD1 C, Sig=210,4 Ref=360,100 (D\CHEM32\_J\SHIYJ-1-81 2019-10-21 16-51-14002-P2-A3-SHIYJ-P1-RAC-6B D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAuU] %
e R P | --mmemeees R |--mmeees |
1 10.441 BV 0.2016 1.96822e4 790.89142 49.3118
2 11.266 VB 0.2224 1.09804e4  734.57422 50.6882
DAD1 C, Sig=210,4 Ref=360,100 (1SHIY\SHIYJ-1-81 2018-10-21 16-51-141003-P2-A4-SHIYJ-1-81A D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %

1 10.441 BV R ©.2056 1.11385e4  814.33008 97.7905
2 11.327 VB E ©.2501 251.66557 14.67115  2.2095
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(R)-6-bromo-3-methylisoindolin-1-one (6c)

DAD1 B, Sig=254,4 Ref=360,100 (D \CHEMBZ T DATAGSIGS- 1018 2018-10-18 21-23-20002-P2-E1-1ac-T.D)
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Signal 1: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
i R R R |=oemeemeee |--mmeee |
1 1.313 MM 0.2288 2828.36835 206.06406 49.2469
2 11.539 MM 0.2652 2914.86426 183.19814 50.7531
DAD1 C, Sig=210,4 Ref=360,100 (D\CHEM32\_ IYJ\SHIYJ-1-102B 2019-11-15 11-24-25\002-P2-D1-SHIYJ-1-968.0)
4 a8
] s
600 ;9
] NH ‘Ivse'
Br
500 © ]
400 \
300 |
200} |
|
100 <
] 5 gg
BRI
04— B o S \
| T T 1 1 T T T T
2 4 6 8 10 12 14 16 18

Signal 1: DAD1 C, Sig=210,4 Ref=360,100

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

1 10.484 MM
2 11.739 MM

0.2496 9350.80762 624.34955 98.4352
09.2774 148.64319 8.93089  1.5648
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(R)-5-methoxy-3-methylisoindolin-1-one (6d)

DAD1 C, Sig=210,4 Re‘[:éﬁl],‘l[l[l D \ChEM32\...TSHIYJ-1-SWB 2019-10-21 19-12-57\002-P2-A7-SHIYJ-P1-RAC-6G.D)
] 8
1 meo LLT 2
14']0—_ NH ‘ ©
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Sl RS R R R e |--meee |
1 17.728 BB ©9.3161 3.16365e4 1499.80432 49.9351
2 21.353 BB ©.3728 3.17188e4 1281.40247 50.0649

DAD1 C, Sig=210,4 Ref=360,100 (1SHIYASHIYJ-1-818 2019-10-21 19-12-51003-P2-A8-SHIYJ-1-81B.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
o EETeEe |-==e]-mneene |-=eomeneen |--eeemeens |---eenee |
1 17.815 MM 0.3356 113.44519 5.63420  2.2347
2 21.358 BB 0.3631 4963.10889 204.51950 97.7653
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(R)-3,6-dimethylisoindolin-1-one (6e)

DAD1 C, Sig=210,4 Ref=360,100 (DACHEM32\1\DATAIGS\GS-190528 2019-05-28 20-09-01\002-P1-E3-rac-8".D)
4 - " L)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
ceee[ e R |-nsmmenes |=mmmmeeee |-nmmnee |
1 9.921 MM 0.2061 1.00342e4 811.38324 49.8232
2 18.799 MM 9.2312 1.01855e4 728.55713 50.1768
DAD1 C, Sig=210,4 Ref=360,100 (1SHIYJSHIYJ-1-78 2019-10-18 21-01-45005-P2-A8-SHIYJ-P1-6E.D)
4 <D
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Rl REREEES |-=--]--m---- |--meeeee |---mmeeee- |-------- |
1 9.919 BV R ©.2124 1.70444e4 1209.87122 96.1716
2 10.867 VB E ©.2814 678.50201 34.50324  3.8284
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(R)-3,5-dimethylisoindolin-1-one (6f)

DAD1 C, Sig=210,4 Ref=360,100 (D:‘\CHEM32\...:4D_4E_4F—IA 2019-10-15 13-56-54\004-P2-A6-SHIYJ-P1-RAC4D.D)
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Signal 1: DAD1 C, Sig=21@,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

N — [ P [P——— |-meeenee |-nemnes !
1 13.137 BV 9.2730 1.46834e4 796.67596 49.8430
2 14.545 VB ©.2992 1.4775%e4 732.86377 50.1570

DAD1 C, Sig=210,4 Ref=360,100 (D:\CHEMSZ\.. HIVISHIYJ-1-B4A 2019-10-25 13-09-151003-P2-A4-SHIYI1 -84AD)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

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

1 13.165 BB ©.3179 159.08031 7.31106  2.0285
2 14.449 BB ©.3024 7683.27051 376.04767 97.9715

155




(R)-5-methyl-5,6-dihydro-7H-pyrrolo[3,4-b]pyridin-7-o0

ne (69)
DAD1 B, Sig=254 4 Ref=360,100 (GS\GS-190121 2016.01-21 15-18-24\relacalion00002 D)
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Signal 1: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
SRbhl EEREEES [----]------- [-=-mmmoe R [-------- |
1 21.126 BB ©.6227 1927.79968 43.86827 50.4012
2 24.198 BB ©.7549 1897.10742 35.64874 49.5988
Totals : 3824.90710  79.51701
DADT B, Sig=254 4 Rel=360,100 (GS\GS-190121 2019-01-21 15-18-24velacalion00003 D)
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Signal 1: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e EECREE |---e]-mmeee- |--eeeeee [--seeneee |---ee- - |
1 21.215 BB 8.5431 224.54185 5.88495  4.4587

2 23.317 BB ©.8003 4820.53076  84.91447 95.5493

Totals :

5045.07262  90.79942
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(R)-5-methyl-5,6-dihydro-7H-pyrrolo[3,4-b]pyridin-7-one (69)

DADT C, Sig=210,4 Ref=360,100 (D \CHEM32\. T AGS\GS- 190508-1E-2 2019-05-15 21-29-581002-P1-E1-rac-10D)
} ® o
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e |--eeeneees R R |
1 16.178 BV 0.2854 5756.21289 314.72772 49.7236
2 17.013 VB 0.3022 5820.21680 294.94183 50.2764

DAD1 C, Sig=210,4 Ref=360,100 (D:\CHEM32\.. \SHI'Y J-1-84B-1 2019-10-26 08-58-59\002-P2-A7-SHIYJ-1-84B-1.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

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

1 16.673 BV E @©.3154 455.74448  22.02495  3.2492
2 17.552 VB R ©.3238 1.35704e4  644.06665 96.7508
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(R)-1-methyl-1,2,4,5-tetrahydro-3H-benzo[c]azepin-3-one (6i)

DADT C, Sig=210,4 Ref=360,100 (1SHIVISHI._PT-RAC-6J_4E 2019-10-28 19-21-301002-P2-A3 SHIVJ-PT-RAC6J.0)
] 3 S
%] % g
] NH ‘i )
] @) i I
50 ‘l
] rac ; l
40 .‘ |
- | |
1 |
30 |‘ [
1 |
] [ | |
20| | \
1 ' ‘l [
] |
. [ 1 | 1
] \ \
10 | I \ | \
] | | [
] { [ ;
. 1 #! \r \_,
ol o dwWere T
1 T T T T T T T T — — T T T T T T — —T— T T — T
5 10 15 20 25 30
Signal 1: DAD1 C, Sig=21@,4 Ref=360,160
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
R P P |=mmmmmmeee |-=mmmmmeee |==mmmne- |
1 19.961 BB 0.4738 1962.32983 60.27996 50.3247
2 23.822 BB 9.5219 1937.00854 54.86320 49.6753
DADT C, Sig=210,4 Ref=360,100 (D\CHEM32\ IVJ\SHIVJ-1-81 2019-10-21 16-51-141005-P2-A6-SHIYJ-1-810-2.D)
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Signal 1: DAD1 C, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
e R P | --mmmeeee- |-mmmmeeees |--mnnee !
1 20.379 MM 0.60083 176.39909 4.89720  4.9817
2 23.487 MM ©.5607 3364.51318 100.01168 95.0183
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(R)-3-phenylisoindolin-1-one (6j)

DAD1 B, Sig=254,4 Ref=360,100 (D:\CHEMSTA. _1SHIYJ\WJX-1-74.3 2020-03-10 20-13-23\002-P1-A3-WJX-1-74.3.D)
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T T P P e e . o —
Signal 1: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
e P |-mmmmmeeee |==mmmmmeee |==mmmnee |
1 13.1e4 BB ©.3289 1368.53577 58.08244 50.1045
2 21.883 BB 9.5574 1362.82471 34.45839 49.8955
Totals : 2731.36047  92.54082
DADT B, Sig=254.4 Ref=360,100 (1SHIYJW.JX-1-74 3 2020-03-10 20-13-23\004-P1 A WIX-1-73.0)
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Signal 1: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area

Height Area
#  [min] [min]  [mAU*s] [mAU] %
R e R P | --mmmeeee- |-mmmmeeees |-nmnnee |
1 13.023 BB ©.3543 5653.96777 227.23563 93.7538@
2 21.857 BB 0.5816 376.73703

9.12721 6.2470

159




