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Supplementary Methods

General Considerations

Unless otherwise stated, all commercial reagents and solvents were used without additional purification.
1,1,2,2-Tetrachloroethane, dichloromethane, and tetrahydrofuran were degassed and dried over
activated 4 A molecular sieve. *H NMR spectra were recorded on Agilent Technologies DD2 (600 MHz)
or Bruker AVHD-400 (400 MHz) at the room temperature, unless otherwise noted. Chemical shifts
were quoted in parts per million (ppm) referenced to the residual solvent peak. The following
abbreviations were used to describe peak splitting patterns when appropriate: s = singlet, d = doublet,
dd = doublet of doublet, ddd = doublet of doublet of doublet, dt = doublet of triplet, t = triplet, appt =
apparent triplet, g = quartet, p = pentet, hept = heptet, m = multiplet, br = broad. Coupling constants, J,
were reported in hertz (Hz). *C NMR spectra were obtained on Agilent Technologies DD2 (150 MHz),
Bruker AVHD-400 (100 MHz) and was fully decoupled by broad band proton decoupling. Chemical
shifts were reported in ppm referenced to the residual solvent peak. °F NMR spectra were recorded on
Agilent Technologies DD2 (564 MHz), and chemical shifts were reported in ppm referenced to external
a,o,a-trifluorotoluene as -63.72 ppm. Infrared (IR) spectra were recorded on Bruker Alpha FT-IR
Spectrometer. Frequencies are given in reciprocal centimeters (cm™) and only selected absorbance is
reported. Frequencies are given in wave numbers (cm™) and only selected peaks were reported. High
resolution mass spectra were obtained from the Korea Basic Science Institute (Daegu) by using EI or
FAB method and from the KAIST Research Analysis Center by using ESI method. X-ray diffraction
data was collected on a Bruker SMART APEX Il1 coated with Paraton-N oil under a stream of N> (Q)
at 133 K. Melting point was measured with Buchi Melting Point M-565. High pressure liquid
chromatography (HPLC) analysis was performed at 32 °C with Shimadzu Prominence HPLC system
composed of LC20A pump, and SPD-MZ20A photodiode array detector. Optical rotations were recorded

with Jasco P-2000 Polarimeter equipped with temperature controller.



Procedures for the Preparation of Iridium Catalysts

p-Proline,  p-tert-leucine,  (1S,2S)-2-amino-1,2-diphenylethan-1-ol,  p-prolinamide,  (1S,25)-
cyclohexane-1,2-diamine, (1S,2S)-1,2-diphenylethane-1,2-diamine, N-{(1S,2S)-2-amino-1,2-
diphenylethyl}-4-methylbenzenesulfonamide, (1S,2S)-1,2-dimesitylethane-1,2-diamine were
purchased from Sigma-Aldrich, TCl chemical company, and Strem, and used without further

purification.

N-{(1S,2S)-2-Aminocyclohexyl}-4-methylbenzenesulfonamide,!  N-{(1S,2S)-2-amino-1,2-
diphenylethyl}-4-methoxybenzenesulfonamide,? N-{(1S,2S)-2-amino-1,2-diphenylethyl}-4-
fluorobenzenesulfonamide,? and N-{(1S,2S)-2-amino-1,2-dimesitylethyl}-4-

methylbenzenesulfonamide® were synthesized according to previously reported methods.

Preparation of Irl and Ir2
K,CO3
[Cp*IrCl,], + aminoacid ——— > Irtorlir2

MeCN
rt, 24 h

[Cp*IrCl2]2 (200 mg, 0.25 mmol), amino acid (0.50 mmol) and K>COs (80 mg, 0.58 mmol) in
acetonitrile (5 mL) were stirred for 24 h at room temperature. After completion, solvent was removed
under reduced pressure, and the residue was suspended in dichloromethane (10 mL). The suspension
was filtered through a pad of Celite, and further rinsed with additional dichloromethane (40 mL). The
combined yellow filtrates were concentrated to 5.0 mL and layered with a large excess of dry pentane
(30 mL). The precipitate was collected and was dried under reduced pressure to afford the desired
complexes.

Ir1

Yellow solid (155 mg, 65%); '"H NMR (599 MHz, CD,Cl,) & 4.53 — 4. 30 (m, 1H)

:@fé\ 3.98 — 3.85 (m, 1H), 3.65 — 3.52 (m, 1H), 3.01 — 2.84 (m, 1H), 2.28 — 2.14 (m, 1H),

C,/;rwo 2.01 —1.86 (m, 2H), 1.65 (s, 15H); *C NMR (101 MHz, CD,Cl,) & 184.52, 84.62,
HN O | 62.84,55.40, 29.47, 27.55, 9.46.

NMR spectroscopic signatures were matched with previously reported ones.®

Yellow solid (227 mg, 92%); *H NMR (599 MHz, CDCls) & 5.33 (appt, J = 8.4 Hz,

i@ié\ 1H), 3.78 (appt, J = 10.8 Hz, 1H), 2.97 (dd, J = 11.3, 6.7 Hz, 1H), 1.70 (s, 15H), 1.10

Cig h{:"'o o | (39H). Minor isomer: 4.36 - 4.25 (m, 1H), 4.00 - 3.87 (m, 1H), 3.18 - 3.08 (m, 1H),

;ﬁ 1.69 (s, 15H), 1.09 (s, 9H); 3C NMR (151 MHz, CDCls) & 178.94, 84.27, 65.45,
35.33, 27.07, 9.32, Minor isomer: 83.98, 61.99, 34.64, 27.03, 9.19.

NMR spectroscopic signatures were matched with previously reported ones.®




Preparation of Ir3 and Ir5 to Ir10

Orange solid (201 mg, 70%); m.p. 164-166 °C (decomp.); *H NMR (599 MHz,
CDCls) § 7.24 — 7.18 (m, 3H), 7.07 — 6.97 (m, 7H), 4.85 (d, J = 9.8 Hz, 1H), 4.41
(appt, J = 11.3 Hz, 1H), 4.30 (d, J = 10.0 Hz, 1H), 3.21 — 3.04 (m, 1H), 1.78 (s, 15H);
13C NMR (151 MHz, CDCls, one carbon merged to others) § 143.27,139.13, 128.72,
128.21, 127.54, 127.41, 126.70, 85.10, 83.05, 73.72, 9.10. IR (cm™) 3203, 3025,

2914, 1492, 1376, 1023, 698, 579; HRMS (EI) m/z calcd. for C24H2oCIIrNO [M+H]*: 576.1645, found:

576.1644.

Ir5

=

o | T

H2N\j

Orange solid (100 mg, 62%, 0.13 mmol scale); *H NMR (599 MHz, CDCls) § 7.83
(d, J=7.9 Hz, 2H), 7.18 (d, J = 7.9 Hz, 2H), 4.05 (d, J = 10.3 Hz, 1H), 3.63 — 3.42
(m, 1H), 2.63 — 2.53 (m, 1H), 2.36 (s, 3H), 2.37 — 2.27 (m, 1H), 2.27 — 2.14 (m, 1H),
2.02 (d, J =11.8 Hz, 1H), 1.67 (s, 15H), 1.50 (d, J = 13.4 Hz, 1H), 1.37 (d, J = 13.3
Hz, 1H), 1.29 — 1.15 (m, 1H), 1.12 — 1.04 (m, 1H), 0.97 — 0.81 (m, 2H); *C NMR

(151 MHz, CDCls) 6 146.07, 141.95, 130.32, 129.33, 87.11, 68.01, 65.77, 37.66, 35.45, 26.77, 26.74,

22.90, 11.08.

NMR spectroscopic signatures were matched with previously reported ones.®

Ir6

Orange solid (290 mg, 80%); ‘H NMR (400 MHz, CD:Cl,) & 7.33 (d, J = 8.0 Hz,
2H), 7.23 — 7.10 (m, 3H), 6.94 — 6.77 (m, 7H), 6.66 (d, J = 7.1 Hz, 2H), 4.42 (appt,
J=12.0 Hz, 1H), 4.28 (d, J = 10.9 Hz, 1H), 4.20 (d, J = 10.4 Hz, 1H), 3.68 (ddd, J
=13.8,10.9, 3.0 Hz, 1H), 2.24 (s, 3H), 1.80 (s, 15H); *C NMR (101 MHz, CD,Cl,)
5 141.81, 140.11, 139.53, 139.29, 129.44, 129.13, 129.04, 128.65, 128.36, 127.63,

127.61, 127.01, 86.08, 74.41, 69.92, 21.44, 9.85.

NMR spectroscopic signatures were matched with previously reported ones.®



Orange solid (77 mg, 80%, 0.13 mmol scale); *H NMR (599 MHz,

jfé‘o o CD:Cly) §7.37 (d, J = 8.9 Hz, 2H), 7.18 — 7.11 (m, 3H), 6.91 — 6.80 (m,
CI/'{",,,,N)\s” 5H), 6.65 (d, J = 6.9 Hz, 2H), 6.54 (d, J = 8.9 Hz, 2H), 4.39 (appt, J =
HN A<y, OMe| 12 1 Hz, 1H), 4.31 — 4.21 (m, 2H), 3.72 (s, 3H), 3.69 — 3.63 (m, 1H), 1.79
Ph (s, 15H): 3C NMR (151 MHz, CD,Cl,) 5 160.96, 139.62, 139.31, 136.75,

130.51, 129.42, 129.11, 129.00, 127.63, 127.12, 112.96, 86.08, 74.41, 70.04, 55.80, 9.84; HRMS (ESI)
m/z calcd. for C31H36ClIrN2O3S [M-CI]*: 709.2076, found: 709.2096.

Irg8
Orange solid (221 mg, 85%); m.p. 239-241 °C (decomp.); *H NMR (599
iﬁ\o\wo MHz, CD,Cl,) 6 7.43 (dd, J = 8.6, 5.4 Hz, 2H), 7.22 - 7.12 (m, 3H), 6.94 —
Cl/l‘rw,,,N,S 6.86 (m, 3H), 6.83 (appt, J = 7.5 Hz, 2H), 6.71 (appt, J = 8.6 Hz, 2H), 6.65
HzN\_)xph FI' (d, 3 =7.5Hz, 2H), 4.39 (appt, J = 12.1 Hz, 1H), 4.35 — 4.25 (m, 2H), 3.70
Ph (appt, J = 11.1, 1H), 1.80 (s, 15H); **C NMR (150 MHz, CD,Cl,) 6 163.56

(d, J=248.8Hz), 141.08 (d, J = 3.1 Hz), 139.18, 139.13, 130.96 (d, J = 8.8 Hz), 129.44, 129.12, 129.04,
127.72,127.60, 127.25, 114.46 (d, J = 114.5 Hz), 86.11 (CsMes), 74.19, 69.93, 9.83 (CsMes); 1°F NMR
(564 MHz, CDCl,) § -112.4; IR (cm™) 1739, 1579, 1489, 1147, 908, 649, 552; HRMS (EI) m/z calcd.
for CaoHa3CIFIrN20,S [M]*: 732.1565, found: 732.1562.

1r9

Orange solid (290 g, 89%);'H NMR (400 MHz, CD,Cl,) & 7.27 — 7.17 (m, 3H),
iﬁ\ o 7.17-7.09 (m, 3H), 7.08 — 7.03 (m, 2H), 7.02 — 6.96 (m, 2H), 4.52 — 4.36 (m, 2H),

Q /
cv'[""'/N:\S/\Me 4.34 — 416 (m, 1H), 3.85 — 3.71 (m, 1H), 2.28 (s, 3H), 1.72 (s, 15H); *C NMR
HN._<ppp | (101 MHz, CD,Cly) & 141.32, 139.18, 129.26, 129.20, 129.17, 128.46, 127.80,
Ph 127.71, 86.02 (CsMes), 73.93, 69.79, 44.16, 9.68 (CsMes).

NMR spectroscopic signatures are matched with previously reported ones.’

g Orange solid (218 mg, 93%, 0.289 mmol scale); m.p. 176-178 °C (decomp.);
%‘ IH NMR (599 MHz, CD.Cl,) & 7.25 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 6.1 Hz,
I RN 2H), 6.77 (s, 1H), 6.53 (s, 1H), 6.28 (s, 1H), 6.15 (s, 1H), 5.35 — 5.33 (M, 1H),
szgﬁ 5.19 (appt, J = 12.2 Hz, 1H), 457 — 4.47 (m, 1H), 3.99 (d, J = 10.2 Hz, 1H),
\Q 2.74 (s, 3H), 2.50 (s, 3H), 2.23 (s, 3H), 2.13 (s, 3H), 2.01 (s, 3H), 1.77 (s, 15H),
1.69 (s, 3H), 1.56 (s, 3H); *C NMR (101 MHz, CD,Cl,, one carbon merged to

others) & 141.64, 139.77, 138.92, 138.34, 138.27, 136.64, 136.31, 132.20, 131.92, 131.65, 130.57,



129.82, 128.81, 127.99, 127.89, 86.18 (CsMes), 64.90, 61.72, 22.70, 22.00, 21.41, 21.03, 20.90, 20.80,
20.42, 10.06 (CsMes); IR (cm™) 2956, 2916, 2852, 1739, 1611, 1454, 1376, 1129, 1084, 896, 666, 571,
549; HRMS (El) m/z calcd. for Ca7HasClIrN2O,S [M]*: 812.2754, found: 812.2752.

Solid-state structure was characterized by X-ray diffraction analysis (CCDC 1884674).

Preparation of 1r48

Q EtsN /!r,,/
[CPHIrCll, + —— c7| 'NH
HN N DCM HN_~0
rt, 12 h

[Cp*IrCl;])2 (350 mg, 0.44 mmol), p-prolinamide (100 mg, 0.88 mmol), and triethylamine (93
mg, 0.92 mmol) in dichloromethane (8 mL) were stirred for 12 h at room temperature. To the reaction
was added 20% NacCl (aq), and the mixture was extracted with dichloromethane (10 mL x 2), dried
under Na,SOs, and solvent was removed under reduced pressure. The resulting solid was re-dissolved
in 5 mL of THF/diisopropyl ether (1/1) solution, and stirred for 1 h at room temperature. Orange
precipitate was collected and dried under reduced pressure to afford the desired complex.

Ird

1H), 3.83 (g, J = 8.0 Hz, 1H), 3.58 — 3.45 (m, 1H), 3.00 — 2.64 (m, 1H), 2.45 — 2.22
o ["NH | (M, 1H), 2.22 — 2.08 (m, 1H), 1.98 — 1.85 (m, 2H), 1.71 (5, 15H); “C NMR (101

HN- /SO | MHz, CD.Cly) & 184.03, 84.92, 63.26, 55.04, 29.00, 27.61, 9.45; IR (cm®) 3119,
2967, 291, 1740, 1583, 1446, 1378, 1032, 923; HRMS (EI) m/z calcd. for
CasH24ClIIN,O [M+H]*: 477.1285, found: 477.1281.

NMR spectroscopic signatures are matched with previously reported ones.®

Orange solid (301 mg, 72%); *H NMR (400 MHz, CD,Cl,) § 4.96 (br, 1H), 4.86 (br,
| g




Procedures for the Preparation of Starting Materials

4-(4-Chlorophenyl)butanoic acid, 4-(p-tolyl)butanoic acid, 4-{4-(tert-butyl)phenyl}butanoic acid, 4-
{4-(trifluoromethyl)phenyl}butanoic acid, 4-(naphthalen-2-yl)butanoic acid, 5-cyclohexylpentanoic
acid, 6-phenylhexanoic acid, 6-aminohexanoic acid, 5-phenylpentanoic acid, 5-methylhexanoic acid,
myristic acid, oleic acid, elaidic acid, and 2-{1-(aminomethyl)cyclopentyl}acetic acid were purchased
from Sigma-Aldrich, Alfa, Enamine, or TCI chemical company, and used without further purification.
4-(4-lodophenyl)butanoic acid was synthesized according to previously reported methods.®

Preparation of carboxylic acids from aldehyde precursorst©

+ Br
PhyP
o _\_COZH H, (1 atm)
. P
Ar” H AN co  GAPIC o
NaHMDS, THF

A 100 mL round-bottom flask were added (2-carboxyethyl)triphenylphosphonium bromide
(2.41 g, 6 mmol) and dry THF (18 mL) under Ar atmosphere. The reaction mixture was cooled to 0 °C,
then NaHMDS (2.29 ¢, 12.5 mmol) was added to the mixture. The solution was stirred at 0 °C for 15
min, and substituted benzaldehyde (5 mmol) was directly added. The solution was stirred at room
temperature for overnight. The resulting reaction mixture was concentrated under reduced pressure, and
the residue was treated with aqueous NaOH (2 N). The mixture was washed with CH,Cl; for three times.
3N HCI was added to aqueous NaOH at 0 °C, and the solution was stirred at 0 °C. After 1 h,
dichloromethane was added to the agqueous solution, and the organic phase was washed with H,O, and
dried over anhydrous MgSOa. The filtrate was concentrated under reduced pressure, and purified by
flash chromatography (n-hexane/EtOAC) to afford the olefin products.

A solution of the olefin, 10 mol % Pd/C and ethanol (0.1 M) were purged with hydrogen gas
(1 atm) and stirred for overnight. The reaction was then filtered through a pad of Celite, and solvent

was removed under reduced pressure to afford the desired carboxylic acid.

(E)-4-(3,5-Dimethylphenyl)but-3-enoic acid

Yellow oil (290 mg, 30%, 5 mmol scale); *H NMR (400 MHz, CDCls) §
CO,H | 7.00 (s, 2H), 6.89 (s, 1H), 6.46 (d, J = 15.9 Hz, 1H), 6.26 (dt, J = 15.9, 7.1
Hz, 1H), 3.29 (dd, J=7.1, 1.4 Hz, 2H), 2.30 (s, 6H); **C NMR (101 MHz,
CD.Cly) 6 177.99, 138.15, 136.66, 134.26, 129.56, 124.35, 120.48, 77.48,

S

77.16, 76.84, 38.16, 21.38.

NMR spectroscopic signatures are matched with previously reported ones.



4-(3,5-Dimethylphenyl)butanoic acid
Colorless oil (285 mg, 99%, 1.47 mmol scale); *H NMR (599 MHz,

CO,H | CDCl3) 6 12.5-10.6 (br, 1H), 6.84 (s, 1H), 6.81 (s, 2H), 2.60 (t, J = 7.6
Hz, 2H), 2.38 (t, J = 7.5 Hz, 2H), 2.29 (s, 6H), 1.95 (p, J = 7.6 Hz, 2H);
1BC NMR (151 MHz, CDCl3) 8 179.67, 141.26, 138.04, 127.82, 126.46,

35.00, 33.49, 26.37, 21.39

NMR spectroscopic signatures are matched with previously reported ones.

(E)-4-(o-Tolyl)but-3-enoic acid
White solid (500 mg, 28%, 10 mmol scale);*H NMR (400 MHz, CDCls)

\
EI\/\COZH 5 7.68 — 7.51 (m, 1H), 7.19 — 7.13 (m, 3H), 6.74 (d, J = 15.7 Hz, 1H),

6.18 (dt, J = 15.7, 7.1 Hz, 1H), 3.34 (dd, J = 7.1, 1.6 Hz, 2H), 2.35 (s,
3H); 3C NMR (101 MHz, CDCly) 8 178.23, 135.92, 135.42, 132.04,

130.38, 127.74, 126.24, 125.88, 122.24, 38.46, 19.91.
NMR spectroscopic signatures are matched with previously reported ones.*?

4-(o-Tolyl)butanoic acid

White solid (400 mg, 87%);'H NMR (599 MHz, CDCls) § 7.20 — 7.02

co,H | (M, 4H),2.66 (t,J=7.4 Hz, 2H), 2.43 (t, J = 7.3 Hz, 2H), 2.31 (s, 3H),
W 1.93 (p,J = 7.5 Hz, 2H); 3C NMR (151 MHz, CDCls) § 179.73, 139.55,
136.10, 130.43, 129.09, 126.34, 126.12, 33.71, 32.56, 25.14, 19.35.
NMR spectroscopic signatures are matched with previously reported ones.™

Preparation of 3-benzyl-4-phenylbutanoic acid

EtO,C O
R-0Et 1. H, (1 atm)
OFEt Ph Ph t. Pd/C Ph Ph
Ph/\n/\Ph /\(\ ca /\(\
o] NaH, THF CO,Et 2. KOH CO.H

To a round bottom flask containing 60% dispersion NaH (600 mg, 1.5 equiv) and anhydrous
THF (25 mL) at 0° C. was added triethylphosphonoacetate (3.70 g, 1.65 equiv). The reaction mixture
was warmed to room temperature, followed by dropwise addition of diphenyl acetone (2.10 g, 10 mmol).
The reaction mixture was stirred for 12 h, poured in water and extracted with DCM. The combined
organic layer was washed with brine, dried over MgSQ,, filtered and concentrated under reduced
pressure. This was purified by flash chromatograph (n-hexane/EtOAc) to give the olefin product.

A solution of the olefin (720 mg, 2.57 mmol), Pd/C (270mg, 10 mol %) and ethanol (0.1 M)
were purged with hydrogen gas (1 atm) and stirred for overnight. The reaction was then filtered through
a pad of Celite, and solvent was removed under reduced pressure to afford the desired ester. To the ester

was added potassium hydroxide (413 mg, 4 equiv) in ethanol (6 mL) and H,O (4 mL). The reaction



mixture was heated to 70 °C for 4 h, and 1N HCI was slowly added until pH of 2 under room temperature.
Ethanol was removed under reduced pressure, and the aqueous solution was extracted with EtOAc (3
times). After washed with brine, organic phase was separated and dried over MgSQO4, followed by
removal of solvent gave the afford carboxylic acid.

Ethyl 3-benzyl-4-phenylbut-2-enoate
Colorless oil (720 mg, 25%); 'H NMR (400 MHz, CDCls) § 7.31 — 7.22 (m, 4H),
Ph/\fph 7.22 — 7.15 (m, 4H), 7.06 (d, J = 7.2 Hz, 1H), 5.70 (s, 1H), 4.15 (g, J = 7.1 Hz,
COLEt | 2H), 3.95 (s, 2H), 3.30 (s, 2H), 1.25 (t, J = 7.1 Hz, 3H); C NMR (101 MHz,
CDCls) 166.70, 159.95, 138.88, 137.85, 129.49, 129.21, 128.72, 128.65, 126.81,
126.47, 118.54, 60.05, 43.55, 36.88, 14.44.

NMR spectroscopic signatures are matched with previously reported ones.*

3-Benzyl-4-phenylbutanoic acid
White solid (653 mg, 99% combined yield for two steps); *H NMR (599 MHz,
Ph/\CPh CDCl3) & 7.29 (appt, ] = 7.5 Hz, 4H), 7.35 — 7.23 (m, 6H), 2.72 — 2.66 (m, 2H),
CO,H | 2.66 — 2.59 (m, 2H), 2.49 (hept, J = 7.0 Hz, 1H), 2.27 (d, J = 6.6 Hz, 2H); *C
NMR (151 MHz, CDCls) 6 178.87, 139.98, 129.42, 128.53, 126.35, 40.18, 39.00,

37.49.

NMR spectroscopic signatures are matched with previously reported ones. 4



Preparation of N-protected carboxylic acids

(0] (0]

H N\\//\\v//\\//u\ PhthN\\//\\v//\\//u\
2 OH OH
(0]
or o 0 Et3N or
+ - -
. NPhth
NH_ HCI PhMe, reflux
COOH Dean-Stark apparatus COCH

A suspension of substrate (20 mmol), phthalic anhydride (3.0 g, 20 mmol) and triethylamine
(0.28 mL, 2.0 mmol) in toluene (20 mL) was stirred at 130 °C for 4 h, equipped with Dean-Stark
apparatus. After completion, solvent was removed under reduced pressure. The crude product was
dissolved in dichloromethane (150 mL), and washed with aqueous HCI (0.5-1.0 M, 100 mL x2) and
brine (100 mL). The combined organic layer was dried over anhydrous MgSQO, and filtered through a

pad of Celite and washed with DCM (30 mL) to afford the corresponding products.

6-(1,3-Dioxoisoindolin-2-yl)hexanoic acid
White solid (4.96 g, 95%); *H NMR (599 MHz, DMSO-dg) & 11.98 (s, 1H),
O
o 8.02 - 7.64 (m, 4H), 3.55 (t, J = 7.1 Hz, 2H), 2.18 (t, J = 7.4 Hz, 2H), 1.58 (p,
L, (m, 4H), 355 ). 218 ). 158 (p
5 J=7.4Hz, 2H), 150 (p, J = 7.5 Hz, 2H), 1.27 (p, J = 8.0 Hz, 2H); 3C NMR
(151 MHz, DMSO-ds) 6 174.37, 167.93, 134.36, 131.60, 122.99, 37.26, 33.44, 27.68, 25.77, 24.04.

NMR spectroscopic signatures are matched with previously reported ones.'”

2-[1-{(1,3-Dioxoisoindolin-2-yl)methyl}cyclopentyl]acetic acid
White solid (650 mg, 88%, 2.58 mmol scale); m.p. 101-103 °C; 'H NMR (599

ﬁ MHz, CDCls) § 7.91 — 7.82 (m, 2H), 7.78 — 7.70 (m, 2H), 3.81 (s, 2H), 2.45 (s, 2H),
07N S0

1.85-1.75 (m, 2H), 1.75—1.65 (m, 4H), 1.62 — 1.52 (m, 2H); *C NMR (151 MHz,
CDCls3) 8 176.26, 169.66, 134.29, 132.03, 123.57, 46.65, 44.69, 42.10, 35.91, 24.11;
IR (cm™) 2945, 2870, 1768, 1701, 1616, 1421, 1336, 875, 712; HRMS (EI) m/z
calcd. for C1sH17NO4 [M]*: 287.1158, found: 287.1160.

COOH




Preparation of Hydroxamic Acids

1. Oxalyl chloride (2.0 equiv)
JOJ\ DMF (cat.), DCM, 0 °C to rt )OL

R™ "NHOH

R™ "OH 5 NH,OH-HCI (1.2 equiv), Ko,CO5 (2.0 equiv)
EtOAC/H,0 2:1,0°C tort, 12 h

Procedure A'® Carboxylic acids, oxalyl chloride (2.0 equiv.), DMF (2 drops), and dichloromethane
(0.33 M) were added at 0 °C. The mixture was allowed to stir at room temperature for 2 h, then the
reaction mixture was concentrated to afford the acid chloride that was directly used in the next reaction.

Hydroxylamine hydrochloride (1.2 equiv) was added to a biphasic mixture of K,COs (2.0
equiv) in a 2:1 mixture of EtOAc (0.5 M) and H;0 (0.25 M). The resulting solution was cooled to 0 °C,
followed by dropwise addition of the unpurified acid chloride dissolved in a minimum amount of EtOAc
under air. The flask containing the acid chloride was then rinsed with additional EtOAc. The reaction
was warmed to room temperature for stirring additional 12 h. After completion, the phases were
separated and the aqueous phase was extracted twice with EtOAc. The combined organic layers were
dried over MgSQy, filtered, and evaporated under reduced pressure. The crude product was purified by
recrystallization (DCM+few drops of methanol/n-pentane) or silica chromatography (eluent:
DCM/methanol = 30:1 ~ 10:1) to afford the desired hydroxamic acid.

Note: Procedure A was generally utilized for the synthesis, unless otherwise stated.
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Procedure B'® To a stirred solution of carboxylic acid in dry tetrahydrofuran (THF, 0.33 M) was added
1,1’-carbonyldiimidazole (CDI, 1.5 equiv) in one portion. The reaction mixture was stirred at room
temperature for 1 h. Powdered hydroxylamine hydrochloride (2 equiv) was added, and the resulting
mixture was stirred for overnight. The mixture was diluted with 5% ag. KHSO4 (30 ml) and extracted
with EtOAc. The combined organic phase was washed with brine, dried over MgSQs,, filtered and
concentrated under reduced pressure to afford the crude mixture, which was further purified by silica

gel column chromatography (eluent: DCM/methanol = 30:1 ~ 10:1) to obtain the hydroxamic acids.



4-(4-Chlorophenyl)-N-hydroxybutanamide

o White solid (550 mg, 86%, 3 mmol scale); m.p. 81-83°C; *H NMR (400
\©\/\)OL MHz, DMSO-ds) 5 10.36 (br, 1H), 8.70 (br, 1H), 7.33 (d, J = 8.4 Hz, 2H),

R 722 (d, J = 8.3 Hz, 2H), 2.55 (t, J =7.5 Hz, 2H), 1.96 (t, J = 7.4 Hz, 2H),

1.77 (p, J = 7.4 Hz, 2H); *C NMR (101 MHz, DMSO-dg) § 168.76, 140.67, 130.39, 130.20, 128.22,

33.79, 31.60, 26.77; IR (cm™) 3198, 3036, 2899, 1621, 1491, 1078, 798, 592; HRMS (EI) m/z calcd.

for C1oH12CINO, [M]*: 213.0557, found: 213.0559.

N-Hydroxy-4-(4-iodophenyl)butanamide

| White solid (380 mg, 84%, 1.48 mmol scale); m.p. 144-146 °C; *H NMR
\©\/\/\OL (599 MHz, DMSO-dg) 6 10.35 (br, 1H), 8.69 (br, 1H), 7.62 (d, J = 7.8 Hz,
e 2H), 7.01 (d, J = 7.8 Hz, 2H), 2.52 — 2.50 (m, 2H), 1.94 (t, J = 7.5 Hz,
2H), 1.75 (p, J = 7.6 Hz, 2H); *C NMR (151 MHz, DMSO-ds) 6 168.72, 141.44, 136.97, 130.83, 91.28,
33.93, 31.57, 26.63. IR (cm™) 3025, 3033, 2898, 1620, 1483, 1081, 1005, 817, 478; HRMS (El) m/z
calcd. for C1oH12INO; [M]*: 304.9913, found: 304.9915.

N-Hydroxy-4-(p-tolyl)butanamide

e White solid (690 mg, 89%, 4 mmol scale); m.p. 100-102 °C; 'H NMR
m (400 MHz, DMSO-ds) 5 10.34 (br, 1H), 8.68 (br, 1H), 7.14 — 6.99 (m, 4H),

MM 252 2.9 (m, 2H), 2.25 (s, 3H), 1.95 (t, J = 7.4 Hz, 1H), 1.75 (p, J = 7.4

Hz, 1H); *C NMR (101 MHz, DMSO-ds) & 168.90, 138.52, 134.63, 128.87, 128.18, 34.18, 31.76,

27.06, 20.62. IR (cm™) 3197, 3026, 2908, 2855, 1622, 1074, 806, 482; HRMS (EI) m/z calcd. for

CuHisNO2 [M]*: 193.1103, found: 119.1105.

4-{4-(tert-Butyl)phenyl}-N-hydroxybutanamide
By White solid (386 mg, 82%, 2 mmol scale); m.p. 78-80 °C; *H NMR (400
\©\/\)OL MHz, DMSO-ds, two protons merged to the solvent residual peaks) 6 10.35
ron (br, 1H), 8.68 (br, 1H), 7.29 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 8.3 Hz, 2H),
1.96 (t, J = 7.4 Hz, 2H), 1.76 (p, J = 7.5 Hz, 2H), 1.26 (s, 9H); 3C NMR (101 MHz, DMSO-ds) &
168.89, 147.98, 138.54, 127.94, 125.00, 34.08, 34.05, 31.84, 31.22, 26.96; IR (cm™) 3234, 3143, 3061,
3019, 2958, 1898, 2862, 1619, 1078, 563; HRMS (EI) m/z calcd. for C14H21NO> [M]*: 235.1572, found:
235.1573.




N-Hydroxy-4-{4-(trifluoromethyl)phenyl}butanamide
FiC 5 White solid (400 mg, 81%, 2 mmol scale); m.p. 92-94 °C; *H NMR (599
\©\/\/\L MHz, DMSO-dg) 6 10.35 (br, 1H), 8.68 (br, 1H), 7.61 (d, J = 7.9 Hz, 2H),
mren 7.39(d, J=7.9Hz, 2H),2.62 (t,J=7.6 Hz, 2H), 1.94 (t, J = 7.4 Hz, 2H),
1.79 (p, J = 7.5 Hz, 2H); *C NMR (151 MHz, DMSO-dg) & 168.66, 146.63, 129.12, 126.63 (¢, J = 31.9
Hz), 125.10 (q, J = 3.9 Hz), 124.44 (q, J = 271.8 Hz), 34.25, 31.57, 26.50; **F NMR (564 MHz, DMSO-
ds) 8 -60.75; IR (cm™) 3214, 3040, 2929, 2871, 1626, 1322, 1109, 1065, 805, 586; HRMS (EI) m/z
calcd. for C11H12FsNO2 [M]*: 247.0820, found: 247.0823.

4-(3-Bromophenyl)-N-hydroxybutanamide
White solid (402 mg, 78%, 2 mmol scale); m.p. 98-100 °C; 'H NMR
/@\/\/ﬁ\ (400 MHz, DMSO-ds) 6 10.37 (s, 1H), 8.70 (s, 1H), 7.44 —7.35 (m, 2H),
Br NHOH| 730 — 7.10 (m, 2H), 2.55 (t, J = 7.6 Hz, 2H), 1.95 (t, J = 7.4 Hz, 2H),
1.77 (p, J = 7.8 Hz, 2H); **C NMR (101 MHz, DMSO-dg) & 168.75,
144.61, 131.06, 130.47, 128.73, 127.49, 121.66, 34.07, 31.61, 26.70; IR (cm™*) 3170, 3056, 2925, 1627,
1555, 971, 767, 665; HRMS (EI) m/z calcd. for C10H12BrNO; [M]*: 257.0051, found: 257.0054.

4-(3,5-Dimethylphenyl)-N-hydroxybutanamide
White solid (240 mg, 79%, 1.46 mmol scale); m.p. 94-96 °C; 'H NMR
/@\/\i (400 MHz, DMSO-ds) & 10.34 (br, 1H), 8.67 (br, 1H), 6.79 (s, 1H), 6.77 (s,
Nbon|  2H). 246 (t, 3 = 7.7 Hz, 2H), 1.95 (t, J = 7.4 Hz, 2H), 1.75 (p, J = 7.5 Hz,
2H); 3C NMR (101 MHz, DMSO-dg) 5 168.90, 141.46, 137.11, 127.21,

126.10, 34.49, 31.84, 26.98, 20.92; IR (cm) 3251, 3011, 2952, 2911, 2858, 1617, 1458, 1077, 1052,
954, 840, 702, 528; HRMS (EI) m/z calcd. for C12H17NO, [M]*: 207.1259, found: 207.1261.

N-Hydroxy-4-(o-tolyl)butanamide
White solid (330 mg, 85%); m.p. 78-80 °C; *H NMR (599 MHz, DMSO-
° ds) 8 10.63 (br, 1H), 8.95 (br, 1H), 7.41 — 7.30 (m, 4H), 3.60 (s, 3H), 2.78
©i/\)LNHOH (t,J=7.4Hz),2.27 (t,J = 7.3 Hz, 1H), 1.98 (p, J = 7.5 Hz, 1H).; *°C NMR
(151 MHz, DMSO-ds, two carbons merged to others) 6 168.89, 139.83,
135.44, 129.95, 128.63, 125.83, 2.01, 25.74, 18.79; IR (cm™) 3232, 3020, 2954, 2923, 2864, 1620,
1455, 1071, 939, 737, 545; HRMS (EI) m/z calcd. for C12H17NO2 [M]*: 207.1259, found: 207.1261.




4-(2-Chlorophenyl)-N-hydroxybutanamide

N White solid (307 mg, 72%, 2 mmol scale); m.p. 86-88 °C; *H NMR (400
@(/\)(1 MHz, DMSO-ds) & 10.39 (br, 1H), 8.71 (br, 1H), 7.41 (d, J = 7.7 Hz, 1H),
NHOM 1 7 36 _7.14 (m, 3H), 2.67 (t, J = 7.8 Hz, 2H), 2.00 (t, J = 7.5 Hz, 2H), 1.78
(p, J =7.5Hz, 2H); C NMR (101 MHz, DMSO-dg) 5 168.68, 138.97, 132.86, 130.67, 129.23, 127.88,
127.29, 32.30, 31.82, 25.31. IR (cm™) 3166, 3036, 2973, 2868, 1654, 1428, 1069, 744, 594; HRMS
(El) m/z calcd. for C10H12CINO- [M]*: 213.0557, found: 213.0560.

N-Hydroxy-4-(naphthalen-2-yl)butanamide

White solid (219 mg, 75%, 1.11 mmol scale); m.p. 126-128 °C;'"H NMR
o (599 MHz, DMSO-ds) 6 10.36 (br, 1H), 8.69 (br, 1H), 7.89 — 7.80 (m,
OO NHoH| 3H), 7.68 (s, 1H), 7.52 — 7.42 (m, 2H), 7.37 (dd, J = 8.4, 1.7 Hz, 1H),
2.73(t,J=7.6 Hz, 2H), 2.01 (t, J = 7.4 Hz, 2H), 1.89 (p, J = 7.5 Hz, 2H);
13C NMR (151 MHz, DMSO-ds) & 168.84, 139.26, 133.15, 131.58, 127.72, 127.42, 127.28, 126.11,
125.91, 125.16, 34.68, 31.75, 26.74; IR (cm™) 3167, 3017, 2915, 2853, 1651, 1548, 1361, 1070, 823,

741, 472; HRMS (EI) m/z calcd. for C14H1sNO; [M]*: 229.1103, found: 229.1107.

5-Cyclohexyl-N-hydroxypentanamide
o White solid (917 mg, 92%, 5 mmol scale); m.p. 56-58 °C; 'H NMR (599
WNHOH MHz, DMSO-ds) 5 10.31 (s, 1H), 8.64 (s, 1H), 1.92 (t, ] = 7.4 Hz, 2H), 1.68
—1.57 (m, 5H), 1.44 (p, J = 7.4 Hz, 2H), 1.27 — 1.04 (m, 8H), 0.88 — 0.77 (m,
2H); BC NMR (151 MHz, DMSO-ds, one carbon merged to others) 8 169.08, 36.92, 36.57, 32.83,
32.28,26.19, 25.82, 25.39; IR (cm™) 3258, 2918, 2848, 1620, 1542, 1445, 540, 483; HRMS (FAB) m/z
calcd. for C11H1NO; [M+H]*: 200.1651, found: 200.1647.

N-Hydroxy-6-phenylhexanamide
White solid (922 mg, 89%, 5 mmol scale);*H NMR (599 MHz, DMSO-ds)
Ph\/\/\)OLNHOH 8 10.33 (br, 1H), 8.66 (br, 1H), 7.26 (appt, J = 7.5 Hz, 2H), 7.20 — 7.14 (m,
3H), 2.55 (t,J = 7.7 Hz, 2H), 1.93 (t, J = 7.4 Hz, 2H), 1.59 — 1.46 (m, 4H),
1.25 (p, J = 7.7 Hz, 2H); ¥C NMR (151 MHz, DMSO-d¢) 6 169.04, 142.21, 128.24, 128.20, 125.59,
35.04, 32.18, 30.70, 28.22, 24.94.

NMR spectroscopic signatures are matched with previously reported ones.’




6-(1,3-Dioxoisoindolin-2-yl)-N-hydroxyhexanamide

R Procedure B was utilized. White solid (1.28 g, 93%, 5 mmol scale);

< 2;‘? o m.p. 123-125 °C; *H NMR (599 MHz, DMSO-ds) & 10.32 (br, 1H),

J o 8.66 (br, 1H), 7.93 — 7.75 (m, 4H), 3.54 (t, J = 7.1 Hz, 2H), 1.92 (t, J =

7.4 Hz, 2H), 1.57 (p, J = 7.4 Hz, 2H), 1.50 (p, J = 7.5 Hz, 2H), 1.23 (p,

J = 7.8 Hz, 2H); ®C NMR (151 MHz, DMSO-ds) 8 168.95, 167.91, 134.36, 131.58, 122.98, 37.29,

32.04,27.71, 25.85, 24.67; IR (cmt) 3248, 2929, 2861, 1711, 1614, 1395, 1047, 720, 530; HRMS (EI)
m/z calcd. for C14H16N204 [M]*: 276.1110, found: 276.1112.

N-Hydroxy-5-phenylpentanamide
o White solid (889 mg, 92%, 5 mmol scale); *H NMR (599 MHz, DMSO-dg) §
Ph/\/\)LNHOH 10.36 (s, 1H), 8.72 (s, 1H), 7.27 (appt, J = 7.5 Hz, 2H), 7.17 (d, J = 7.6 Hz, 3H),
2,55 (t,J=7.1Hz, 2H), 1.97 (t,J = 6.8 Hz, 2H), 1.58 — 1.46 (m, 4H); 3C NMR
(151 MHz, DMSO-dg) 6 169.00, 142.06, 128.26, 128.22, 125.63, 34.82, 32.11, 30.56, 24.78.

NMR spectroscopic signatures are matched with previously reported ones.8

N-Hydroxy-5-methylhexanamide

5 White solid (603 mg, 83%, 5 mmol scale); m.p. 74-76 °C; *H NMR (599
)\/\)J\NHOH MHz, DMSO-ds) & 10.31 (br, 1H), 8.64 (br, 1H), 1.91 (t, J = 7.4 Hz, 2H),
1.54 — 1.44 (m, 3H), 1.11 (g, J = 7.1 Hz, 2H), 0.84 (d, J = 6.6 Hz, 6H); 3°C
NMR (151 MHz, DMSO-ds) 5 169.07, 37.86, 32.45, 27.17, 22.94, 22.39; IR (cm™) 3197, 2965, 2936,
2868, 1624, 1544, 1121, 1063, 657, 607; HRMS (FAB) m/z calcd. for C;H1sNO, [M+H]*: 146.1181,
found: 146.1183.

N-Hydroxytetradecanamide

White solid (1.13 g, 93%, 5.0 mmol scale); m.p. 88-90 °C; *H
WNHOH NMR (400 MHz, DMSO-ds) 6 10.31 (br, 1H), 8.64 (br, OH),
1.92 (t, J = 7.3 Hz, 2H), 1.54 — 1.41 (m, 2H), 1.33 — 1.12 (m,
20H), 0.85 (t, J = 6.6 Hz, 2H); *C NMR (101 MHz, DMSO-dg, three carbons merged to others) &
169.11, 32.26, 31.31, 29.07, 29.04, 28.97, 28.77, 28.73, 28.61, 25.13, 22.11; IR (cm™) 3249, 3063, 2954,
2846, 1660, 1620, 1470, 717, 511.




N-Hydroxyoleamide

White solid (1.27 g, 86%, 5.0 mmol scale); m.p. 66-68 °C; ‘H NMR
o)

W (599 MHz, DMSO-ds) 5 10.31 (br, 1H), 8.64 (br, 1H), 5.38 — 5.26 (m,
=
Lo NFOM | oH), 1.98 (g, = 6.5 Hz, 4H), 1.92 (t, J = 7.4 Hz, 2H), 1.46 (p, J = 7.3

Hz, 2H), 1.31 — 1.20 (m, 20H), 0.85 (t, J = 6.9 Hz, 3H); 3C NMR (151
MHz, DMSO-ds, one carbon merged to others) 8 169.04, 129.60, 129.58, 32.23, 31.25, 29.10, 29.07,
28.80, 28.65, 28.60, 28.57, 28.53, 26.59, 26.55, 25.09, 22.06, 13.90; IR (cm™) 3280, 2916, 2848, 1664,
1462, 1067, 978, 726; HRMS (EI) m/z calcd. for C1gH3sNO, [M]*: 297.2668, found: 297.2664.

(E)-N-Hydroxyoctadec-9-enamide

o White solid (1.27 g, 86%, 5.0 mmol scale); m.p. 90-92 °C;*H
csHﬁW\/\/\)LNHOH NMR (400 MHz, DMSO-ds) 6 10.32 (br, 1H), 8.64 (br, 1H), 5.43
—5.29 (m, 2H), 2.03 - 1.81 (m, 6H), 1.46 (p, J = 7.2 Hz, 2H),
1.33 - 1.17 (m, 20H), 0.85 (t, J = 6.7 Hz, 3H); *C NMR (101 MHz, DMSO-ds, three carbons merged
to others) 6 169.08, 130.07, 130.05, 32.25, 31.96, 31.28,29.01, 28.82, 28.70, 28.59, 28.50, 28.43, 25.12,
22.10, 13.95; IR (cm) 3249, 2913, 2847, 1659, 1468, 1065, 963, 718; HRMS (FAB) m/z calcd. for
CigH3sNO, [M+H]*: 298.2746, found: 298.2748.

3-Benzyl-N-hydroxy-4-phenylbutanamide

White solid (550 mg, 84%, 2.4 mmol scale); m.p. 89-91 °C;*H NMR (599 MHz,

Ph/\gzg o | DMSO-ds) 8 10.41 (br, 1H), 8.74 (br, 1H), 7.29 (appt, J = 7.6 Hz, 4H), 7.19 (appt,
J=7.4Hz, 2H), 7.13 (d, J = 7.5 Hz, 4H), 2.54 — 2.43 (m, 4H), 2.37 (hept, J = 6.6

Hz, 1H), 1.84 (d, J = 6.8 Hz, 2H); 3C NMR (151 MHz, DMSO-ds) & 168.27,

140.10, 128.98, 128.25, 125.89, 38.83, 38.43, 35.79; IR (cm™) 3220, 3026, 2912, 1626, 747, 738, 504;

HRMS (El) m/z calcd. for C17H1sNO, [M]*: 269.1416, found: 269.1419.

o

2-[1-{(1,3-Dioxoisoindolin-2-yl)methyl}cyclopentyl]-N-hydroxyacetamide

Procedure B was utilized. White solid (455 mg, 72%, 0.21 mmol scale); *H NMR
R (599 MHz, CDsOD) 6 7.91 — 7.84 (m, 2H), 7.84 — 7.79 (m, 2H), 3.73 (s, 2H),
0~ >0 2.20 (s, 2H), 1.76 — 1.59 (m, 8H); *C NMR (151 MHz, CDs0D, one carbonyl

O
>_< { missing) 6 170.91, 135.46, 133.30, 124.19, 48.45, 46.57, 41.39, 35.88, 25.01.
NHOH




Preparation of 3-substituted-1,4,2-dioxazol-5-ones*®

3-(3-Phenylpropyl)-1,4,2-dioxazol-5-one, 3-{3-(4-fluorophenyl)propyl}-1,4,2-dioxazol-5-one, 3-{3-
(4-nitrophenyl)propyl}-1,4,2-dioxazol-5-one,  3-[{(3r,5r,7r)-adamantan-1-yl}methyl]-1,4,2-dioxazol-
5-0ne, 3-(5-phenylpent-4-yn-1-yl)-1,4,2-dioxazol-5-one (E)-3-(6-phenylhex-5-en-1-yl)-1,4,2-
dioxazol-5-one, 3-{(2,3-dihydro-1H-inden-2-yl)methyl}-1,4,2-dioxazol-5-one, and 3-
(cyclohexylmethyl)-1,4,2-dioxazol-5-one were synthesized according to previously reported methods.°

3-{3-(4-Chlorophenyl)propyl}-1,4,2-dioxazol-5-one
o | Whitesolid (516 mg, 94%, 2.3 mmol scale); m.p. 37-39 °C;*H NMR (599
\©\/\/k’/< MHz, CDCls) 6 7.28 (d, J = 8.3 Hz, 2H), 7.11 (d, J = 8.2 Hz, 2H), 2.71 (t,
J =7.5Hz, 2H), 2.62 (t, J = 7.5 Hz, 2H), 2.04 (p, J = 7.5 Hz, 2H); 13C
NMR (151 MHz, CDCls) 6 166.38, 154.14, 138.37, 132.51, 129.91, 128.95, 34.01, 25.92, 24.08; IR
(cm't) 2926, 1899, 1866, 1828, 1788, 1633, 1492, 1392, 1353, 1217, 1094, 991, 801, 757, 516; HRMS
(EI) m/z calcd. for C11H10CINO3 [M]*: 239.0349, found: 239.0352.

3-{3-(4-lodophenyl)propyl}-1,4,2-dioxazol-5-one
o | Whitesolid (350 mg, 78%, 1.5 mmol scale); m.p. 57-59 °C; *H NMR (400
I\©\/\/ﬁ\’/<o MHz, CDCls) 6 7.63 (d, J = 8.3 Hz, 1H), 6.94 (d, J = 8.3 Hz, 1H), 2.69 (t,
N J =75 Hz, 1H), 2.61 (t, J = 7.5 Hz, 1H), 2.04 (p, J = 7.5 Hz, 2H); C
NMR (101 MHz, CDCls) 6 166.36, 154.14, 139.55, 137.89, 130.63, 91.83, 34.16, 25.82, 24.09; IR (cnm
1y 2923, 1897, 1828, 1631, 1152, 989, 793, 758, 503; HRMS (EI) m/z calcd. for C11H10INO3s [M]*:
330.9705, found: 330.9707.

3-[3-{4-(Trifluoromethyl)phenyl}propyl]-1,4,2-dioxazol-5-one

Colorless liquid (401 mg, 92%, 1.6 mmol scale); *H NMR (599 MHz,
j@\/\/g( CDCls) 6 7.57 (d, ] = 7.9 Hz, 2H), 7.32 (d, ] = 7.9 Hz, 2H), 2.81 (t, J = 7.6
Hz, 2H), 2.64 (t, J = 7.5 Hz, 2H), 2.08 (p, J = 7.5 Hz, 2H); *C NMR (151
MHz, CDCl3) 6 166.36, 154.14, 144.25, 128.89, 128.89 (q, ] =32.2 Hz), 125.63 (q, J = 3.7 Hz), 124.33
(q,J = 271.8 Hz). 34.36, 25.61, 24.03; *F NMR (564 MHz, CDCls) § -62.45; IR (cm™) 1871, 1827,
1322, 1156, 1108, 1066, 980, 761; HRMS (El) m/z calcd. for C1oH10FsNOs [M]*: 273.0613, found:
273.0610.




3-{3-(p-Tolyl)propyl}-1,4,2-dioxazol-5-one

o | White solid (720 mg, 96%, 3.4 mmol scale); m.p. 42-44 °C; 'H NMR (400
Me\@\/\/i’{o MHz, CDCls) 6 7.12 (d, J = 7.9 Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H), 2.70 (t,
N J=7.3Hz, 2H), 2.61 (t,J = 7.5 Hz, 2H), 2.33 (s, 3H), 2.04 (p, J = 7.4 Hz,
2H); C NMR (101 MHz, CDCl3) 8 166.63, 154.25, 136.80, 136.24, 129.47, 128.47, 34.24, 26.11,
24.13, 21.14; IR (cm*) 2921, 1898, 1866, 1829, 1630, 1515, 1393, 1153, 990, 802, 750, 530; HRMS
(E1) m/z calcd. for C12H13NO3s [M]*: 219.0895, found: 219.0898.

3-[3-{4-(tert-Butyl)phenyl}propyl]-1,4,2-dioxazol-5-one

o White solid (237 mg, 91%, 1.0 mmol scale); m.p. 47-49 °C; 'H NMR

>K©\/\/8’/{ (400 MHz, CDCls) & 7.34 (d, J = 8.3 Hz, 2H), 7.12 (d, J = 8.3 Hz, 2H),
L 2.72 (t,J =7.3 Hz, 2H), 2.63 (t, J = 7.5 Hz, 2H), 2.07 (p, J = 7.4 Hz, 2H),

1.32 (s, 9H); *°C NMR (101 MHz, CDCl3) § 166.64, 154.23, 149.58, 136.78, 128.28, 125.68, 34.55,

34.15, 31.49, 25.97, 24.21; IR (cm™*) 2957, 2864, 1882, 1867, 1821, 1761, 1653, 1163, 1149, 1000, 752,

543; HRMS (EI) m/z calcd. for C1sH1sNO3 [M]*: 261.1365, found: 261.1362.

3-{3-(3-Bromophenyl)propyl}-1,4,2-dioxazol-5-one
o | Colorless liquid (498 mg, 88%, 2 mmol scale); *H NMR (599 MHz,
/@\/\/ﬁf{) CDCl3) 8 7.36 (d,J = 8.0 Hz, 1H), 7.34 (s, 1H), 7.18 (appt, J = 7.8 Hz, 1H),
il N ) 711(d,3=7.6 Hz, 1H), 271 (t, J = 7.5 Hz, 2H), 2.62 (t, = 7.5 Hz, 2H),
2.05 (p, J = 7.5 Hz, 2H); IR (cm™) 1870, 1823, 1146, 978, 778, 760, 693; HRMS (EI) m/z calcd. for
C1H10BrNOs [M]*: 282.9844, found: 282.9844.




3-{3-(3,5-Dimethylphenyl)propyl}-1,4,2-dioxazol-5-one
o White solid (221 mg, 94%, 1.0 mmol scale); m.p. 34-36 °C; *H NMR (400
/@\/\/ﬁf(o MHz, CDCl3) § 6.87 (s, 1H), 6.79 (s, 2H), 2.66 (t, ] = 7.4 Hz, 2H), 2.62 (t,
N J=7.5Hz, 2H), 2.04 (p, J = 7.5 Hz, 2H); *C NMR (101 MHz, CDCls) &
166.67, 154.27, 139.82, 138.34, 128.27, 126.42, 34.55, 26.03, 24.23, 21.38.; IR (cm™) 2919, 1869,

1825, 1635, 1606, 1146, 978, 760, 701, HRMS (EI) m/z calcd. for C13H1sNOs [M]*: 233.1052, found:
233.1049.

3-{3-(o-Tolyl)propyl}-1,4,2-dioxazol-5-one
o White solid (260 mg, 84%, 1.4 mmol scale); m.p. 4446 °C; *H NMR (400
O/\Mj\/g\’/{) MHz, CDCls) & 7.21 — 7.05 (m, 4H), 2.74 (t, J = 7.5 Hz, 2H), 2.68 (t, J =
N 7.5 Hz, 2H), 2.32 (s, 3H), 2.03 (p, J = 7.5 Hz, 1H); *C NMR (101 MHz,
CDCl3) 6 166.58, 154.22, 138.15, 136.03, 130.69, 129.06, 126.81, 126.31, 32.14, 24.74, 24.49, 19.38;
IR (cm™) 2955, 1880, 1818, 1750, 1631, 1160, 986, 757, 456; HRMS (EI) m/z calcd. for C1,H13NO;
[M]*: 219.0895, found: 219.0896.

3-{3-(2-Chlorophenyl)propyl}-1,4,2-dioxazol-5-one

o Yellow oil (208 mg, 87%, 1.0 mmol scale); *H NMR (599 MHz, CDCls)

@C'/\/ﬁ’/{) §7.37 (d, ] = 7.6 Hz, 1H), 7.25 — 7.12 (m, 3H), 2.87 (t, J = 7.5 Hz, 2H),
N 2.72 - 2.60 (m, 2H), 2.08 (p, J = 7.5, 2H); 3C NMR (151 MHz, CDCl3) &

166.46, 154.19, 137.68, 134.10, 130.64, 129.95, 128.26, 127.19, 32.50, 24.47, 24.31; IR (cm™) 1870,

1825, 1146, 979, 751; HRMS (EI) m/z calcd. for C11H10CINO3 [M]*: 239.0349, found: 239.0347.

3-{3-(Naphthalen-2-yl)propyl}-1,4,2-dioxazol-5-one

o | White solid (157 mg, 96%, 0.64 mmol scale); m.p. 46-48 °C; ‘H NMR
M’< (599 MHz, CDCls) & 7.86 — 7.77 (m, 3H), 7.63 (s, 1H), 7.52 — 7.42 (m,
2H), 7.32 (d, J = 8.4 Hz, 1H), 2.91 (t, = 7.4 Hz, 2H), 2.65 (t, ] = 7.5 Hz,
2H), 2.16 (p, J = 7.4 Hz, 2H): *C NMR (151 MHz, CDCl3) 5 166.57, 154.22, 137.36, 133.70, 132.41,
128,58, 127.82, 127.60, 126.98, 126.92, 126.40, 125.76, 34.83, 25.91, 24.17; IR (cm'!) 1870, 1819,
1629, 1155, 1134, 986, 935, 820, 754, 473; HRMS (EI) m/z calcd. for CisHisNO; [M]*: 255.0895,
found: 255.0897.




3-(4-Cyclohexylbutyl)-1,4,2-dioxazol-5-one

5 Colorless liquid (419 mg, 93%, 2.0 mmol scale); *H NMR (599 MHz, CDCls)
0’/<O §2.62 (t, ] =7.6 Hz, 2H), 1.75 — 1.61 (m, 7H), 1.40 (p, J = 7.9 Hz, 2H), 1.27

O/MN/ —1.09 (m, 6H), 0.86 (q, J = 10.4 Hz, 2H); 3C NMR (151 MHz, CDCls) &

166.88, 154.36, 37.52, 36.84, 33.43, 26.76, 26.46, 26.14, 24.96, 24.90; IR

(cm™) 2920, 2849, 1867, 1826, 1636, 1448, 1146, 978, 978, 761; HRMS (FAB) m/z calcd. for

C12H19NO3 [M+H]*: 226.1443, found: 226.1444.

3-(5-Phenylpentyl)-1,4,2-dioxazol-5-one

o | Colorless liquid (720 mg, 91%); *H NMR (599 MHz, CDCls) § 7.29 (t, J =
Ph\/\/\/z o 7.7 Hz, 1H), 7.23 — 7.14 (m, 3H), 2.66 — 2.59 (m, 4H), 1.75 (p, J = 7.6 Hz,
2H), 1.68 (p, J = 7.7 Hz, 2H), 1.45 (p, J = 7.7 Hz, 2H); *C NMR (151 MHz,
CDCls) § 166.72, 154.30, 142.06, 128.52, 128.48, 126.03, 35.64, 30.81, 28.36, 24.82, 24.52; IR (cm™?)
2934, 2858, 1862, 1825, 1635, 1149, 980, 747, 698; HRMS (EI) m/z calcd. for C13H1sNO3 [M]*:
233.1052, found: 233.1056.

2-{5-(5-Oxo0-1,4,2-dioxazol-3-yl)pentyl}isoindoline-1,3-dione
White solid (670 mg, 95%, 3.0 mmol scale); m.p. 83-85 °C; *H NMR

O O
o _ _
%MN/O (599 MHz, CDCls) 8 7.84 (dd, J = 5.4, 3.0 Hz, 1H), 7.72 (dd, J = 5.4,
(@]

3.0 Hz, 1H), 3.70 (t, J = 7.1 Hz, 2H), 2.63 (t, J = 7.5 Hz, 2H), 1.79 (p,
J=7.4Hz, 2H), 1.74 (p, J = 7.4 Hz, 2H), 1.51 — 1.42 (m, 2H); 3C NMR (151 MHz, CDCls) 5 168.57,
166.49, 154.27, 134.16, 132.19, 123.42, 37.42, 28.04, 25.93, 24.78, 24.07; IR (cm™*) 2930, 1892, 1860,
1771, 1714, 1393, 1372, 982, 721, 712; HRMS (EI) m/z calcd. for C1sH14N2Os [M]*: 302.0903, found:
302.0906.
3-(4-Phenylbutyl)-1,4,2-dioxazol-5-one
o | Colorless liquid (604 mg, 92%, 3.0 mmol scale);'H NMR (599 MHz, CDCls)
/\/\/8\{{0 3 7.30 (appt, J = 7.5 Hz, 2H), 7.21 (appt, J = 7.4 Hz, 1H), 7.18 (d, J = 7.4 Hz,
i " 2H), 2.67 (t, J = 6.7 Hz, 2H), 2.64 (t, J = 7.0 Hz, 2H), 1.81 — 1.71 (m, 4H); 3C
NMR (151 MHz, CDCl3) 6 166.61, 154.26, 141.31, 128.60, 128.45, 126.22, 35.26, 30.46, 24.76, 24.10;
IR (cm) 1870, 1825, 1149, 980, 759, 748, 699; HRMS (EI) m/z calcd. for C1,H13NO; [M]*: 219.0895,
found: 219.0895.




3-(4-Methylpentyl)-1,4,2-dioxazol-5-one
o Colorless liquid (630 mg, 89%, 4.1 mmol scale); *H NMR (599 MHz, CDCls)
)\/\/ijo §2.60 (t, ] = 7.6 Hz, 2H), 1.72 (p, J = 7.7 Hz, 2H), 1.63 — 1.55 (m, 1H), 1.32 —
1.22 (m, 2H), 0.90 (d, J = 6.7 Hz, 6H); *C NMR (151 MHz, CDCl3) & 166.85,
154.35, 37.99, 27.71, 25.13, 22.60, 22.44; IR (cm) 2957, 1867, 1827, 1636, 1366, 1148, 980, 761,
HRMS (FAB) m/z calcd. for CgH1sNOs [M+H]*: 172.0974, found: 172.0973.

3-Tridecyl-1,4,2-dioxazol-5-one

Colorless resin (792 mg, 98%, 3.0 mmol scale); *H NMR (400

oJ(o MHz, CDCl3) § 2.62 (t, J = 7.5 Hz, 2H), 1.72 (p, J = 7.5 Hz,
A 2H), 1.44 — 1.36 (m, 2H), 1.33 — 1.21 (m, 18H), 0.88 (t, J = 6.7

Hz, 3H); *C NMR (101 MHz, CDClIs, one carbon merged to others) § 166.88, 154.38, 32.06, 29.78,

29.73, 29.65, 29.49, 29.44, 29.07, 28.85, 24.90, 24.67, 22.84, 14.26; IR (cm™*) 2922, 2853, 1869, 1820,

1146, 979, 762; HRMS (FAB) m/z calcd. for CisH2zNO3 [M+H]*: 270.2069, found: 270.2067.

(2)-3-(Heptadec-8-en-1-yl)-1,4,2-dioxazol-5-one
Colorless liquid (901 mg, 93%, 3.0 mmol scale); *H NMR (599 MHz,

O
(\/\/\/\/ZJ(O CDCl3) & 5.45 —5.30 (m, 2H), 2.61 (t, J = 7.5 Hz, 2H), 2.06 — 1.96 (m,
P )
e, N 4H), 1.71 (p, J = 7.6 Hz, 2H), 1.44 — 1.36 (m, 2H), 1.37 — 1.21 (m, 18H),

0.87 (t, J = 6.9 Hz, 3H); *C NMR (151 MHz, CDClIs, one carbon
merged to others) & 166.84, 154.35, 130.33, 129.68, 32.05, 29.90, 29.73, 29.66, 29.47, 29.05, 28.98,
28.83, 27.38, 27.23, 24.89, 24.65, 22.82, 14.24; IR (cm™) 3004, 2923, 2853, 1870, 1820, 1146, 979,
761; HRMS (EI) m/z calcd. for C19H33sNO3s [M]*: 323.2460, found: 323.2458.

(E)-3-(Heptadec-8-en-1-yl)-1,4,2-dioxazol-5-one
o | Colorless resin (267 mg, 91%, 0.91 mmol scale); *H NMR (400
CSH”W\/\/\/E?{D MHz, CD.Cl,) 6 5.47 — 5.32 (m, 2H), 2.62 (t, J = 7.5 Hz, 2H),
2.05-1.91 (m, 4H), 1.70 (p, J = 7.4 Hz, 2H), 1.41 — 1.23 (m,
20H), 0.88 (t, J = 6.8, 3H); *°C NMR (101 MHz, CD,Cl,, two carbons merged to others) & 167.60,
154.93, 131.12, 130.68, 33.16, 33.05, 32.48, 30.24, 30.06, 29.90, 29.74, 29.35, 29.22, 25.28, 25.05,
23.26, 14.46; IR (cm') 2922, 2853, 1869, 1820, 1464, 1146, 977, 762; HRMS (EI) m/z calcd. for
C19H33NO3 [M]*: 323.2460, found: 323.2463.




3-(2-Benzyl-3-phenylpropyl)-1,4,2-dioxazol-5-one
Colorless oil (480 mg, 94%, 1.7 mmol scale); *H NMR (400 MHz, CDCls) 8

Ph Ph | 7.36 (appt, J = 7.4 Hz, 4H), 7.29 (d, J = 7.3 Hz, 2H), 7.21 (d, J = 7.7 Hz, 4H),
MNoo | 2.92-2.81 (m, 2H), 2.70 — 2.62 (m, 2H), 2.61 — 2.51 (m, 3H); C NMR (101
(6]

O‘« MHz, CDCl3) & 165.92, 154.01, 138.73, 129.24, 128.80, 126.88, 40.40, 39.00,
28.45. IR (cm™) 1872, 1825, 1143, 980, 751, 739, 698; HRMS (El) m/z calcd.
for C18H17NO3 [M]*: 295.1208, found: 295.1205.

2-[[1-{(5-Oxo-1,4,2-dioxazol-3-yl)methyl}cyclopentylJmethyl]isoindoline-1,3-dione
White solid (50 mg, 90%, 0.17 mmol scale); m.p. 105-107 °C; *H NMR (599
R MHz, CD.Cl,) 6 7.92 — 7.81 (m, 2H), 7.79 — 7.68 (m, 2H), 3.75 (s, 2H), 2.75
oA o (s, 2H), 1.92 — 1.74 (m, 4H), 1.73 — 1.65 (m, 2H), 1.61 — 1.51 (m, 2H); BC
%\«OYO NMR (151 MHz, CD:Cl,) 8 169.76, 166.15, 154.74, 134.84, 132.47, 123.87,
N-O 47.30, 44.96, 36.15, 33.91, 24.61; IR (cm™) 1836, 1773, 1708, 1631, 1390,
1341, 1155, 991, 918, 712, 529; HRMS (EI) m/z calcd. for C17H16N2Os [M]*:

328.1059, found: 328.1057.




Characterization of Chiral Lactam Products

5-Phenylpyrrolidin-2-one (2)
o} White solid (31 mg, 96%); *H NMR (400 MHz, CDCls) & 7.43 — 7.34 (m, 2H),
é\lH 7.34 —7.27 (m, 3H), 6.20 (br, 1H), 4.75 (t, J = 7.1 Hz, 1H), 2.63 — 2.52 (m, 1H),
@ 2.52 - 2.35 (m, 2H), 2.04 — 1.92 (m, 1H); **C NMR (101 MHz, CDCls) § 178.59,
142.59, 129.06, 128.08, 125.77, 58.22, 31.54, 30.41; Specific Rotation [a]3° —
58.2 + 0.2 (c 1.0, CHCly), lit.? —51 (c 0.97, CHCl,); HPLC Analysis. CHIRALPAK IA-3, 32 °C,
hexane:'PrOH = 95:5, 1.0 mL/min, 210 nm, trs (Major) = 9.84 min, tr, (Minor) =11.58 min, >99:1 er.

NMR spectroscopic signatures are matched with previously reported ones.*6,

) ,.-,PDA Multi 2 210nm,4nm
71 PDACh2210nm e [
750’_ Peak# Ret. Time Area Height Area% \a =
1 10.035| 17572172 821072 48.614 | . f\
2 11.373| 18573884 681431 51.386 A
4 Total 36146056 1502503 100.000 (1 | |
500 | | [
- | |
4 | |
250+ |
i . [
0 1 AN ) ) \\., _
) T T T T T T T T T T T T T T T T T T T T T T T T T T T
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p o PDA Multi 2 210nm,4nm
g fla
1000.| PDACh2210nm 7 o
| |Peak# Ret. Time Area Height Area% |
1 9.842| 26326103 1078057 99.431 il
1 2 11.580 150540 7374 0.569 \
750 | Total 26476643| 1085431 100.000 |
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] |
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] o
w0
\ w
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Supplementary Figure 1. HPLC traces of racemic and scalemic compounds of 2.



5-(4-Fluorophenyl)pyrrolidin-2-one (4)

o

&

Q

F

White solid (30 mg, 85%); *H NMR (400 MHz, CDCls) & 7.30 — 7.23 (m, 2H),
7.14 — 7.00 (m, 2H), 6.17 (br, 1H), 4.74 (t, J = 7.1 Hz, 1H), 2.64 — 2.51 (m, 1H),
2.50 — 2.36 (m, 1H), 2.01 — 1.87 (m, 1H); 3C NMR (101 MHz, CDCls) § 178.5,
162.5 (d, J = 246.3 Hz), 138.3 (d, J = 3.2 Hz), 127.5 (d, J = 8.1 Hz), 116.0 (d, J =
21.6 Hz), 57.6, 31.7, 30.4; F NMR (376 MHz, CDCl;) & -114.3; Specific

Rotation [a]3° —66.2+1.7 (c 0.5, CHCI3); HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH
=90:10, 1.0 mL/min, 210 nm, tr1 (Minor) = 23.30 min, trz (Major) = 36.31 min, 99:1 er.
NMR spectroscopic signatures are matched with previously reported ones.®

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

| N PDA Multi 2 210nm,4nm|
PDA Ch2 210nm f=
7 |Peak# Ret. Time Area Height Area% |8
1 1 23,185' 6629962 127793 50.152 :
100 2| 36504 6589821 83360 49.848| || 3
1 Total 13219783 211154 100.000| | | 2
: || | Kk
| I
1 \ [
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7 ]
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; SN —_
= I T T T T LI S B s B R B N T T
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200~ PDACh2210nm e
1 |Peak# Ret. Time Area Height Area% |
1 23.300 258759 5380 1.475
150 1 2| 36.316| 17281189 206571 98.525
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Supplementary Figure 2. HPLC traces of racemic and scalemic compounds of 4.



5-(4-Chlorophenyl)pyrrolidin-2-one (5)

White solid (37 mg, 95%); *H NMR (599 MHz, CDCls) § 7.32 (d, J = 7.9 Hz, 2H),
7.22 (d, J=8.0 Hz, 2H), 6.97 (br, 1H), 4.72 (t,J = 7.2 Hz, 1H), 2.62 — 2.50 (m, 1H),
2.49 — 2.33 (m, 2H), 1.95 — 1.84 (m, 1H); *C NMR (151 MHz, CDCls) & 178.90,
141.19, 133.69, 129.15, 127.11, 57.65, 31.32, 30.39; Specific Rotation [a]3®> —
52.6 1.2 (c 0.5, CHCly), lit.?* +46.0 for the (R) isomer (c 0.6, CH.Cl,, 97% ee);
HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr; (minor)
=23.12 min, trz (Major) =41.61 min, 99:1 er.

NMR spectroscopic signatures are matched with previously reported ones.?

[ PDA Multi 2 210nm, 4nm|
PDA Ch2 210nm &
Peak# Ret. Time|  Area e
1| 22989 6337627 |
2 41.809 6279602
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1
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Supplementary Figure 3. HPLC traces of racemic and scalemic compounds of 5.



5-(4-Bromophenyl)pyrrolidin-2-one (6)
5 White solid (47 mg, 98%); *H NMR (599 MHz, CDCls) 6 7.49 (d, J = 8.4 Hz, 2H),
é\m 7.18 (d, J = 8.4 Hz, 2H), 6.31 (br, 1H), 4.72 (t, J = 7.1 Hz, 1H), 2.63 — 2.52 (m,
1H), 2.52 — 2.36 (m, 2H), 1.99 — 1.89 (m, 1H); *C NMR (151 MHz, CDCl;) &
©\ 178.53, 141.68, 132.21, 127.50, 121.91, 57.67, 31.43, 30.28; Specific Rotation
[a]4®> —48.5 +1.2 (¢ 0.5, CHCI3); HPLC Analysis. CHIRALPAK IC-3, 32 °C,
hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr; (minor) = 25.32 min, tz, (Minor) = 48.27 min, 98:2 er.

Br

NMR spectroscopic signatures are matched with previously reported ones.®
Solid-state structure and its absolute configuration was characterized by X-ray diffraction analysis
(Absolute structure parameter: 0.04(3), CCDC 1873623).

1 o PDA Multi 3 210nm 4nm|
7507 ppacha 210 f=
1 nm | s
Peak# Ret. Time Area Height |
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1 Area% N 5
50.362 I
4 49.638
2501 100.000
L
\\\K
o _ e - -
I T 7T T T
0 10 20 30 40 50
min
i PDAAUIti 3 210nm,4nm)|
200+ e
| PDAChHh3 210nm oo
Peak# Ret. Time Area Height Area% ‘ i
i 1 25.318 349079 6374 1.514 il
150~ 2 48.278| 22707657 203545 08.486 I
1 Total 23056736 209919 100.000 -
100+
|
50 |
J w |
© |
i B
o I _ . S o o . \‘L i
— 7T T —
0] 10 20 30 40 50 60

min

Supplementary Figure 4. HPLC traces of racemic and scalemic compounds of 6.



5-(4-lodophenyl)pyrrolidin-2-one (7)

o

.

White solid (53 mg, 92%); m.p. 187-189 °C; *H NMR (599 MHz, CDCls) § 7.67
(d, J = 7.9 Hz, 2H), 7.05 (br, 1H), 7.03 (d, J = 7.9 Hz, 2H), 4.68 (t, J = 7.2 Hz, 1H),
2.59 - 2.49 (m, 1H), 2.47 — 2.33 (m, 2H), 1.94— 1.82 (m, 1H); °C NMR (151 MHz,

©\ CDCls) & 178.94, 142.41, 138.03, 127.68, 93.24, 57.77, 31.23, 30.38; IR (cm™)

[
3022, 3085, 2877, 1709, 1664, 1291, 1254, 1002, 803, 480; HRMS (EI) m/z calcd.

C1oH10INO [M]*: 286.9807, found: 286.9809.; Specific Rotation [«]3® -33.6 +0.9 (c 0.5, CHCly);
HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr; (minor)

= 26.50 min, tr2 (Major) = 52.36 min, 99:1 er.
The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

150 , 5, PDA Multi 2 210nm,4nm
| PDACh2210nm _ &
| |Peak# Ret. Time Area (|
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Supplementary Figure 5. HPLC traces of racemic and scalemic compounds of 7.



5-{4-(Trifluoromethyl)phenyl}pyrrolidin-2-one (8)

o
s

Fs

White solid (38 mg, 83%); m.p. 139-141 °C; *H NMR (599 MHz, CDCls) § 7.63
(d, J=7.9 Hz, 2H), 7.42 (d, J = 7.9 Hz, 2H), 7.01 (br, 1H), 4.83 (t, J = 7.1 Hz,
1H), 2.67 — 2.55 (m, 1H), 2.53 — 2.36 (m, 2H), 1.99 — 1.91 (m, 1H); C NMR
(151 MHz, CDCls) 6 178.91, 146.75, 130.36 (g, J = 32.4 Hz), 126.11, 126.08 (q,
J=3.7 Hz), 124.10 (q, J = 272.0 Hz), 57.81, 31.27, 30.49; F NMR (564 MHz,
CDCls) 8 -62.61; IR (cm™) 3198, 3099, 2946, 2882, 1703, 1119, 1013, 739, 489; HRMS (EI) m/z calcd.
for C11H10FsNO [M]*: 229.0714, found: 229.0711; Specific Rotation [a]3° —56.2 +0.4 (c 0.5, CHCl3);
HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr; (minor)

=12.60 min, tr2 (Major) = 26.55 min, 99:1 er.
The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

ISD—- .‘% PDA Ch2 210nm PDA Multi 2 210nm,4nm
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Supplementary Figure 6. HPLC traces of racemic and scalemic compounds of 8.

min



5-(4-Nitrophenyl)pyrrolidin-2-one (9)

10 mol % of catalyst and NaBArF, used at 50 °C; White solid (21 mg, 51%); *H

o
@H NMR (599 MHz, CDCl3) & 8.25 (d, J = 8.9 Hz, 1H), 7.49 (d, J = 8.7 Hz, 1H),
6.02 (s, 1H), 4.87 (t, J = 7.2 Hz, 1H), 2.71 — 2.61 (m, 1H), 2.57 — 2.40 (m, 1H),
CL 2.01 - 1.91 (m, 1H); ®C NMR (151 MHz, CDCls) & 178.74, 150.01, 147.79,
NO,

126.58, 124.42, 57.58, 31.20, 30.17; Specific Rotation [a]3® —38.3+0.3(c0.5,
CHCIs); HPLC Analysis. CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 254 nm, trs
(minor) = 13.45 min, tr2 (Major) = 22.5 min, 91:9 er.

NMR spectroscopic signatures are matched with previously reported ones.®

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

] PDA Multi 1 254nm,4nm
1 e
750 s PDA Ch1 254nm
8 | Peak# Ret. Time Area Height Area%
1] 13.038] 29904481 820106 48957
2| 21.007| 31178649 202172 51.043
500- [ | Total 61083130 1022278 100.000
I~
4 o
e
2507_ ..N
0 — —— —_— S—
- S  — : S - S
5 10 15 20 25 30
min
@ PDA Multi 1 254nm 4nm|
DA Ch1 254nm A
Peak# Ret. Time Area Height Area% | &
50 1| 13.454] 589611 15906 8.634 [\
2| 22506| 6239556 60591 91.366 |
Total 6829167 76497 100.000 |
|
25 -
w
4 ~
@
0+ — — — - — — —
T T T T T T T T T T T T T T T
5 10 15 20 25 30

min

Supplementary Figure 7. HPLC traces of racemic and scalemic compounds of 9.



5-(p-Tolyl)pyrrolidin-2-one (10)

White solid (28 mg, 80%); *H NMR (400 MHz, CDCls) § 7.24 — 7.09 (m, 4H),
6.27 (br, 1H), 4.71 (t, J = 7.1 Hz, 1H), 2.63 — 2.49 (m, 1H), 2.49 — 2.38 (m, 2H),
2.34 (s, 3H), 2.03 - 1.87 (m, 1H).; 3C NMR (101 MHz, CDCls) & 178.60, 139.58,
137.81, 129.67, 125.72, 58.03, 31.58, 30.51, 21.18.; Specific Rotation [a]%,5 -
43.0 + 0.2 (c 1.30, CHCI3); HPLC Analysis. CHIRALPAK IA-3, 32 °C,
hexane:'PrOH = 95:5, 1.0 mL/min, 210 nm, tr: (major) = 10.25 min, tr2 (minor) = 12.18 min, 97:3 er.
NMR spectroscopic signatures are matched with previously reported ones.?

o
&

Me

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

400 o~ PDA Multi 2 210nm,4nm|
PDA Ch2 210nm Iz
1 |Peak# Ret. Time Area Height Area% i\ -
1 1 10.412 7508450 398080 49.282 | =
300 2] 11.913] 7727307 283112 50.718 [l -
Total 16235757 681192 100.000 | [\
200
100
D_ —
] T T T T T T T T T T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
o PDA Multi 2 210nm,4nm|
] PDACh2 210nm g
1000-| |Peak# Ret. Time Area Height Area% I
i 1| 10.252| 23993075 1119915 96.650 |
] 2] 12181 831750 35634 3.350
750-| | Total 24824825  1155549|  100.000
4 |
500 ‘
i |
] .
250 ‘
i @©
o~
0 _ - e
. — T T | —
0.0 25 5.0 7.5 10.0 12.5 15.0
min

Supplementary Figure 8. HPLC traces of racemic and scalemic compounds of 10.



5-{4-(tert-Butyl)phenyl}pyrrolidin-2-one (11)

O

&y

7

White solid (42 mg, 97%); *H NMR (400 MHz, CDCls) & 7.38 (d, J = 8.4 Hz,
2H), 7.22 (d, J = 8.3 Hz, 2H), 6.69 (br, 1H), 4.72 (t, J = 7.1 Hz, 1H), 2.59 — 2.46
(m, 1H), 2.46 — 2.32 (m, 2H), 2.04 — 1.91 (m, 1H), 1.31 (s, 9H); *C NMR (101
MHz, CDCls) 6 178.79, 150.95, 139.52, 125.85, 125.48, 57.96, 34.62, 31.40,
30.56; Specific Rotation [a]3® —43.8 +0.1 (c 0.5, CHCIs); HPLC Analysis.
CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tgr: (minor) = 14.27 min, try
(major) = 35.97 min, 99:1 er.

NMR spectroscopic signatures are matched with previously reported ones.?

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

200

14319

PDA Multi 2 210nm,4nm

PDA Ch2 210nm . .
Peak#| Ret. Time Area Height Area%
| 1 14.319 7686138 215862 49.703
1501 ‘ 2| 36.264| 7777941 91128 50.207
1 | Total 15464079 306989 100.000
I 3
4 o~
100+ [ 8
50+
] ™
0 — —_—
5 10 15 20 25 30 35 40
min
PDA Mghti 2 210nm,4nm|
1 PDACh2210nm e
| |Peak# Ret. Time Area | Height Area% [Ge]
150 1 14.269 184349 5483 1.143 |
1 2| 35.973) 15944656 | 183168 98.857
Total 16129005 | 188651 100.000
100+
50
] @
] &
| 2
(= - — ]
5 10 15 20 25 30 35 40
min

Supplementary Figure 9. HPLC traces of racemic and scalemic compounds of 11.



5-(3-Bromophenyl)pyrrolidin-2-one (12)

White solid (45 mg, 94%); m.p. 165-167 °C; *H NMR (599 MHz, CDCls) § 7.51
&“H —7.39 (m, 2H), 7.21 — 7.19 (m, 2H), 6.40 (br, 1H), 4.83 — 4.65 (m, 1H), 2.66 —
) B 254 (m, 1H), 2.54 — 2.36 (m, 2H), 2.02 — 1.89 (m, 1H); *C NMR (151 MHz,
©/ CDCls) & 178.64, 145.07, 131.20, 130.69, 128.97, 124.41, 123.19, 57.66, 31.37,
29.82; IR (cm™) 3178, 3086, 1682, 1650, 1262, 786, 764, 694, 486, 432; HRMS
(E1) m/z calcd. for C1oH10BrNO [M]*: 238.9946, found: 238.9941; Specific Rotation [a]3® —43.9+1.4
(c 0.5, CHCls); HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210

nm, tre (Minor) = 21.97 min, trz (Major) = 36.78 min, 99:1 er.

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

2 PDA Multi 2 210nm,4nm
2007 ppachz210nm [
| [Peak# Ret. Time Area [y
1| 21.980| 10206230 I
150 2 36.928| 10321564 2
Total 20527794 2
7(")
R Height Area% I
100 203852 49.719 I
125009 50.281
328861 100.000
50
N
o - I S S — u
——— 77—
5 10 15 20 25 30 35 40 45
min
PDA Multi 2 210nm,4nm|
1 PDACh2210nm N
200  Peak# Ret. Time Area | Height Area% e
] 1| 21974 211049 4751 1171 |
2 36.780| 17809776 | 218864 98.829
| Total 18020825 223615 100.000
150 )
100
50+
] =
>
&
0 - _ - o i — Vi N
————T T ]
5 10 15 20 25 30 35 40 45

min

Supplementary Figure 10. HPLC traces of racemic and scalemic compounds of 12.



5-(3,5-Dimethylphenyl)pyrrolidin-2-one (13)

o)

&
,n/©/ Me

Me

White solid (31 mg, 82%); m.p. 177-179 °C; *H NMR (599 MHz, CDCls) 5 6.93
(s, 1H), 6.90 (s, 2H), 6.10 (br, 1H), 4.67 (t, J = 7.1 Hz, 1H), 2.59 — 2.51 (m, 1H),
2.51 - 2.44 (m, 1H), 2.44 — 2.36 (m, 1H), 2.31 (s, 6H) 2.00 — 1.91 (m, 1H).; *C
NMR (151 MHz, CDCls) § 178.5, 142.6, 138.7, 129.6, 123.5, 58. 1, 31.5, 30.4,
21.4; IR (cm) 3167, 2945, 2885, 1685, 1656, 1334, 1261, 852, 791, 702, 485;

HRMS (El) m/z calcd. for C1,HisNO [M]*: 189.1154, found: 189.1155.; Specific Rotation [a]3° —

D

48.0 (¢ 1.0, CHCI3); HPLC Analysis. CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 95:5, 0.5 mL/min,
210 nm, try (major) = 12.69 min, tr2 (Minor) =13.73 min, 99:1 er.
The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

i 2 2 PDA Multi 2 210nm,4nm|
7504 PDACh2 210nm o =
Peak# Ret. Time Area Height Area% I~ av
1 12.960| 20448186 806822 48.121 A
2 13.779| 22045057 724347 51.879 |
1 Total 42493243 1531170 100.000 I
500+ ) ) [
250
07 —_— — — _— —_ — _—
— T — T —
0.0 25 50 75 10.0 12.5 15.0 17.5 200
min
] o PDA Multi 2 210nm 4nm|
1250- PDACh2 210nm ] e
| |Peak# Ret. Time Area | Height Area% I\
. 1] 12692| 36806633 1331236 99.011 Al
1000 [ 2] 13733 367803 19946 0.989
1 Total 37174436 1351182 100.000
750 |
] |
500 I
1 |
250 2
~
1 2
D{ N - B B
L e e L LA s s e I S e s s e
0.0 25 5.0 75 10.0 125 15.0 17.5

min

Supplementary Figure 11. HPLC traces of racemic and scalemic mixtures of 13.



5-(o-Tolyl)pyrrolidin-2-one (14)
10 mol % of catalyst and NaBAr, used at 50 °C; White solid (17 mg, 49%); m.p.
%j\j"' Me 93-95°C; 'H NMR (599 MHz, CDCls) 8 7.34 (d, J = 7.6 Hz, 1H), 7.23 (appt, J =
7.2 Hz, 1H), 7.21 — 7.14 (m, 2H), 6.21 (br, 1H), 4.99 (t, J = 6.8 Hz, 1H), 2.68 —
2.57 (m, 1H), 2.49 — 2.36 (m, 2H), 2.34 (s, 3H), 1.91 — 1.84 (m, 1H); °C NMR
(151 MHz, CDCl3) 6 178.74, 140.60, 134.57, 130.92, 127.63, 126.75, 124.13,
54.69, 29.99, 29.72, 19.10; IR (cm™) 3428, 3181, 1660, 1347, 1085, 791, 751, 448; HRMS (El) m/z
caled. for Ci1H1sNO [M]*: 175.0997, found: 175.0996; Specific Rotation [a]3° —72.4 +2.4 (c 0.5,
CHCl3); HPLC Analysis. CHIRALPAK 1A-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr
(major) = 5.01 min, tr2 (Minor) = 5.83 min, 85:15 er.

B
‘v,

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

750 o PDA Multi 2 210nm 4nm
DA Ch2 210nm e ]
Peak# Ret. Time Area | | =
1 5.042 7064188 | I
. 2 5.808| 7397912 Il
500 Total 14462100 I
Height Area%
729121 48.846 1
] 606425 51.154 |
250+ 1335547 100.000
D_
1 T T T T T T T T T T T T T T T
0.0 25 5.0 7.5 10.0
min
B = PDA Multi 2 210nm 4nm
12507 ppach2 210nm N3
7 |Peak# Ret. Time Area I
1 1 5.011] 15048930
10007 2 5829 2718273
] Total 17767203
70 o
1 Height Area%
] 1263967 84.701
500-] | 243056 15.299)
1507023 100.000 @
: - g
250 a’
0 — LN TN
0.0 25 5.0 7.5 10.0

min

Supplementary Figure 12. HPLC traces of racemic and scalemic compounds of 14.



5-(2-Chlorophenyl)pyrrolidin-2-one (15)
10 mol % of catalyst and NaBAr", used at 50 °C; White solid (16 mg, 41%); m.p.
gj\"_' o 99 -101°C; *H NMR (599 MHz, CDCls) & 7.39 (appt, J = 7.7 Hz, 2H), 7.30 (appt,
J=75Hz, 1H), 7.28 — 7.21 (m, 1H), 6.13 (br, 1H), 5.21 — 5.13 (m, 1H), 2.77 —
2.68 (m, 1H), 2.50 — 2.35 (m, 2H), 2.01 — 1.89 (m, 2H); *C NMR (151 MHz,
CDCls) & 178.78, 139.98, 132.43, 130.13, 129.04, 127.52, 125.90, 54.83, 29.74,
29.27; HRMS (EI) m/z calcd. for C1gH1oCINO [M]*: 195.0451, found: 195.04514; Specific Rotation
[a]2® —37.4 +2.0 (c 0.5, CHCIs); HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10,
1.0 mL/min, 210 nm, tr1 (minor) = 21.24 min, tg, (Major) = 37.62 min, 80:20 er.

B
‘v,

The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

N PDA Multi 2 210nm 4nm)|
(12 PDA Ch2 210nm
E 1| Peak# Ret. Time Area
75+ I 1] 21829 4388814
] 2] 39.924| 4369751
Total 8758565 b
] 3
@
50 | Height Area% f ©
) ‘ 89940 50109 M
49693 49.891
1 139633 100.000
25+
0 _— —_— - J - ~ _ — R
—r— B — e T T — T
10 15 20 25 30 35 40 45 50
min
S PDA Multi 2 210nm,4nm
PDA Ch2 210nm .‘E
Peak# Ret. Time Area [ ©
° 1| 21.238] 26076101
1 ,‘j 2 37.622| 105636081
500 £ Total [ 131712182
Height Area%
485565 19.798
1 | 694890 80.202
250+ 1180455 100.000
o e - S
T e Lt S I T I St S e
10 15 20 25 30 35 40 45 50

min

Supplementary Figure 13. HPLC traces of racemic and scalemic compounds of 15.



5-(Naphthalen-2-yl)pyrrolidin-2-one (16)
White solid (32 mg, 76%); *H NMR (599 MHz, CDCls) 8 7.89 —7.80 (m, 3H),
7.73 (s, 1H), 7.53 — 7.45 (m, 2H), 7.40 (dd, J = 8.5, 1.8 Hz, 1H), 6.51 (br, 1H),
490 (t, J =7.1 Hz, 1H), 2.71 — 2.57 (m, 1H), 2.55 - 2.39 (m, 2H), 2.12 - 1.98
(m, 1H); C NMR (151 MHz, CDCls) & 178.74, 139.93, 133.39, 133.14,
129.10, 127.95, 127.83, 126.65, 126.27, 124.42, 123.72, 58.28, 31.24, 30.35;
Specific Rotation [a]3° —28.5 +1.8 (¢ 0.5, CHCI3); HPLC Analysis. CHIRALPAK IC-3, 32 °C,
hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr1 (Minor) = 7.48 min, tz, (Major) = 64.16 min, 93:7 er.

o

NMR spectroscopic signatures are matched with previously reported ones.?*
The absolute stereochemistry was assigned by analogy to compound 2, 5 and 6.

9 N PDA Multi 2 210nm,4nm
400~ PDACh2 210nm P
4 |Peak# Ret. Time Area (|
] 1) 29472 32176117 "I
1 | 2_ 64.562| 33032051 It
300 | Total 65208168 ‘
1 | “
] | Height | Area% §
200 444203 49.344 2@
209641 | 50.656 \
653844 100.000
100 \
0 AN N
T T —T— T — T ———— T
10 20 30 40 50 60 70
min
PDA M_u{g 2 210nm,4nm
PDA Ch2 210nm b
[Peakd# Ret. Time Area Height | Area% @
300 1 20.478 4829663 71102 7478 |
1 | 2] 84162 59758486 362204 | 92.522
Total 64588149 433306 100.000
|
200+
|
1 2
100 ht
] N
\\
o - - |
— T 7 T T T T
10 20 30 40 50 60 70

Supplementary Figure 14. HPLC traces of racemic and scalemic compounds of 16.

min



5-(Cyclohexylmethyl)pyrrolidin-2-one (17)
5 White solid (22 mg, 61%); m.p. 97-99 °C; *H NMR (599 MHz, CDCls) § 6.14
@H (br, 1H), 3.73 (p, J = 6.7 Hz, 1H), 2.39 — 2.19 (m, 3H), 1.74 — 1.61 (m, 6H),
} /O 1.46 — 1.40 (m, 1H), 1.36 — 1.10 (m, 5H), 0.96 — 0.86 (m, 2H); 3C NMR (151
’ MHz, CDCl3) 6 178.21, 52.15, 44.68, 34.98, 33.73, 33.31, 30.27, 28.04, 26.52,
26.28, 26.25; IR (cm™) 3348, 3174, 3089, 2973, 2849, 1686, 1461, 1288, 797, 652, 523; HRMS (EI)
m/z calcd. for C11H1sNO [M]*: 181.1467, found: 181.1464; Specific Rotation [«]3® +10.7 +1.1(c 0.5,
CHCls); HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 85:15, 1.0 mL/min, 210 nm, try
(minor) = 16.56 min, tr2 (Major) = 30.02 min, 96:4 er.
The absolute stereochemistry was assigned by analogy to compound 18 and 21.

] o PDA Multi 2 210nm,4nm
1 PDACh2 210nm e
150 Peak# Ret. Time Area e
1 16.182| 10707197 H
2 29.722| 10872656 |
Total 21579853 o~
™
100+ o
1 Height Area% N
] 179565 49,617 \
96479 50,383‘
50 276044 100.000
T |
0+ _ _ B
7 T T T T T T T T T T
5 10 15 20 25 30 35
min
PDA Mgjti 2 210nm,4nm
1 PDACh2 210nm I's
50 [Peakd# Ret. Time Area Height | Area% ™
1 16.564 273660 6846 4.366
I 2| 30.021 5993686 62063 | 05.634
Total 6267346 68908 | 100.000
25
3
fred
<
0+ — - — B AN
T T T T T T T T
5 10 15 20 25 30 35
min

Supplementary Figure 15. HPLC traces of racemic and scalemic compounds of 17.



5-Phenethylpyrrolidin-2-one (18)
o White solid (28 mg, 73%); *H NMR (400 MHz, CDCls) & 7.29 (appt, J = 7.3 Hz,
é\'H 2H), 7.23 — 7.11 (m, 3H), 6.84 (br, 1H), 3.86 — 3.54 (m, 1H), 2.67 (t, J = 7.6 Hz,
Y 2H), 2.40 — 2.22 (m, 3H), 1.94 — 1.70 (m, 2H); *C NMR (101 MHz, CDCls) &
178.65, 141.10, 128.69, 128.45, 126.29, 54.17, 38.57, 32.47, 30.64, 27.46;
Specific Rotation [a]3° +20.5+1.2 (¢ 1.0, CHClIs), lit.®* —22.2 for the (S) isomer (c 1.35, CHCl3, 82%
ee); HPLC Analysis. CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 95:5, 0.5 mL/min, 210 nm, trs (Major)
= 18.59 min, tr2 (minor) = 21.32 min, 95:5 er.

NMR spectroscopic signatures are matched with previously reported ones.?

150 o DA Multi 2 210nm,4nm
1 PDACh2 210nm |\ 2
B ‘Peak#_ Ret. Time Area Height | Area% i = -_‘N
1 18.482 4990773 145797 50.883 | |
{ | 2| 20904] 4817529 130101] 49.117
100 Total 9808302 275898 100.000
50
0 — . . —
T T T T T T T
10.0 125 15.0 200 225 250
min
2 PDA Multi 2 210nm,4nm
| PDACh2210nm Nea
[Peakd# Ret. Time Area Height | Area% =
1] 18589 9931074 283046 94.983 \
1 | 2] 21317 524586 12657 | 5.017
200 [ otal 10455661 206004,  100.000
100+
~
2
4 E
0H— - - = Te— —
T T T N
10.0 125 15.0 200 225 250

min

Supplementary Figure 16. HPLC traces of racemic and scalemic compounds of 18.



2-{2-(5-Oxopyrrolidin-2-yl)ethyl}isoindoline-1,3-dione (19)
10 mol % of catalyst used; White solid (39 mg, 75%); m.p. 119-121 °C; H
NMR (599 MHz, CDCls) 6 7.86 — 7.81 (m, 2H), 7.74 —7.70 (m, 2H), 6.58

(@)
{j\lH (@]
o~y { (br, 1H), 3.82 — 3.70 (M, 2H), 3.58 (p, J = 5.7 Hz, 1H), 2.42 — 2.34 (M, 1H),
(@)

2.34 — 2.24 (m, 2H), 1.93 — 1.85 (m, 1H), 1.85 — 1.70 (m, 2H); 3C NMR
(151 MHz, CDCls) 6 178.09, 168.56, 134.30, 132.00, 123.53, 51.54, 35.66,
34.81,29.88,27.12; IR (cm™) 3197, 3090, 2919, 2851, 1707, 1685, 1438, 1257, 1071, 797, 721; HRMS
(E1) m/z calcd. for C14H1sN2O5 [M]*: 258.1004, found: 258.1006; Specific Rotation [a]3®> +71.4+0.4
(c 0.5, CHCI3); HPLC Analysis. CHIRALCEL OJ-H, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210

nm, tr1 (Minor) = 42.21 min, tr2 (Major) = 46.83 min, 97:3 er.

The absolute stereochemistry was assigned by analogy to compound 18 and 21.

1 & PDA Multi 2 210nm 4nm
PDA Ch2 210nm e o
500-| |Peak# Ret. Time Area Height | Area% I @
1 41.164| 49716655 563457 49.982 5
| 2_ 47 663| 49753096 439224_ 50.018
Total 99469751 1002681 | 100.000
250
I {
o—— | S
— —— — — ——
10 20 30 40 50
min
PDA Muytti 2 210nm 4nm
PDA Ch2 210nm fle
750 Peak# Ret. Tlme_ Area Height Area% | ,‘3
1 42213 3624878 52251 3.294 |
2| 46831| 108407103  846867| 96706
Total | 110032071 899117 100.000
500+
250+
1 ™
~
¢ .
o ) R A N
—— —— — — ——
10 20 30 40 50

min

Supplementary Figure 17. HPLC traces of racemic and scalemic compounds of 19.



5-Benzylpyrrolidin-2-one (20)
o 10 mol % of catalyst used; Cololess resin (30 mg, 86%); *H NMR (599 MHz,
@H CDCl3) 8 7.31 (t,J = 7.5 Hz, 2H), 7.24 (appt, J = 7.4 Hz, 1H), 7.17 (d, ] = 7.3 Hz,
2H), 6.02 (br, 1H), 3.88 (p, J = 6.5 Hz, 1H), 2.83 (dd, J = 13.4, 5.7 Hz, 1H), 2.73
/ (dd, J =13.5, 8.0 Hz, 1H), 2.36 — 2.27 (m, 2H), 2.29 — 2.20 (m, 1H), 1.89 - 1.79
(m, 1H); C NMR (151 MHz, CDCls) & 177.99, 137.63, 129.13, 128.90, 126.96, 55.79, 43.11, 30.19,
27.03; IR (cm?) 3219, 2925, 1681, 1603, 1261, 699; HRMS (El) m/z calcd. for C11H1sNO [M]*:
175.0997, found: 175.0999; Specific Rotation [a]3° +60.9 +0.6 (¢ 0.5, CHCIls); HPLC Analysis.
CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tgr: (minor) = 36.14 min, tgry
(major) = 44.16 min, 96:4 er.
The absolute stereochemistry was assigned by analogy to compound 18 and 21.

v //Ph

2 PDA Multi 2 210nm,4nm
PDACh2 210nm i [l 5
Peak# Ret. Time Area Height Area% e 3
1 36.220 2637849 29200 51.274 X 3
20 2 44.651 2508806 23637 48.726
Total 5144655 52837 100.000 |
10+
0 ) - _ —_— .
— T ———— — T - ——T— T ————
5 10 15 20 25 30 35 40 45
min
g PDA Multi 2 _ggﬁnm‘d!nm
| PDAChH2210nm %
200—_ [Peakd# Ret. Time Area Height | Area% | ‘-;t'
1 36.135 1020369 12719 3.884 P
I 2| 44.157| 25252517 217366 | 96.116
150+ Total 26272886 230085 100.000
100 [
50 g
]
4 - « I
[ — o . o A N )
e : T T - T : T
5 10 15 20 25 30 35 40 45

min

Supplementary Figure 18. HPLC traces of racemic and scalemic compounds of 20.



5-1sopropylpyrrolidin-2-one (21)
10 mol % of catalyst used; White solid (20 mg, 79%); *H NMR (599 MHz, CDCls)
é\"" 3 6.38 (br, 1H), 3.38 (g, J = 6.9 Hz, 1H), 2.37 — 2.26 (m, 2H), 2.22 — 2.13 (m, 1H),
1.81-1.72 (m, 1H), 1.69 — 1.58 (m, 1H), 0.94 (d, J = 6.6 Hz, 3H), 0.90 (d, J= 6.6
’/ Hz, 3H); *C NMR (151 MHz, CDClz) § 178.61, 60.66, 33.65, 30.66, 24.86, 18.90,
18.20; Specific Rotation [a]3® -11.7 £0.8 (c 0.5, CHCI3) lit.?®> —16.5 (¢ 2.0, CH,Cl,); HPLC
Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 85:15, 1.0 mL/min, 210 nm, tr: (minor) =12.17
min, tr2 (Major) = 15.94 min, 97:3 er.

o

NMR spectroscopic signatures are matched with previously reported ones. °

2 PDA Multi 2 210nm,4nm
PDA Ch2 210nm =
| |Peaks Ret. Time Area I @
1 11.950| 11728536 1 5
b l 2_ 16.125 11774582 =
200+ | Total 23503118 [\
1 | Height | Area%
278908 49.902
1 | 205855' 50.098
100+ 484765 100.000
07 — — — — — —
T T T T T L
5.0 75 10.0 12.5 15.0 17.5 20.0
min
3004 & PDAMulti 2 210nm 4nm
PDA Ch2 210nm ¥
[Peakd# Ret. Time Area Height | Area% Ay
1 12.168 762906 25989 3.115 \
200 | 2| 15.942) 23730282 320749 | 96.885
| Total 24493188 355738 100.000
100
©
©
o] kS
— . — 1 — —
50 75 10.0 125 15.0 175 200
min

Supplementary Figure 19. HPLC traces of racemic and scalemic compounds of 21.



Octahydro-3a,7:5,9-dimethanocycloocta[b]pyrrol-2(3H)-one (22)
White solid (20 mg, 52%); *H NMR (599 MHz, CDCls) & 6.21 (br, 1H), 3.45 (s,
1H), 2.10 — 1.98 (m, 3H), 1.92 — 1.76 (m, 6H), 1.75 — 1.67 (m, 3H), 1.65 (d, J =
N 10H, 1H), 1.58 (d, J = 12.8 Hz, 1H), 1.39 (d, J = 11.9 Hz, 1H); 3C NMR (151
MHz, CDCls) 8 179.38, 64.17, 46.44, 40.15, 38.69, 37.28, 37.17, 37.06, 36.86,
29.61, 29.09, 27.46; Specific Rotation [a]3® +4.1 +0.4 (c 0.5, CHCIs); HPLC
Analysis. CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr; (major) = 5.17
min, tr2 (Minor) = 5.86 min, 83:17 er.

o

NMR spectroscopic signatures are matched with previously reported ones.®
The absolute stereochemistry was assigned by analogy to compound 18 and 21.

q 0 o PDA Multi 2 210nm 4nm
10001 ppa ch2 210nm o 8
|Peak# Ret. Time Area Height | Area% I e
1 5.275| 12819193 1016977 47.850 \
750-| | 2| 5880] 13971082 893632 | 52150
Total 26790275 1910809 | 100.000
| |
500 [
|
250 .
0,7 T ————— e — i - . N B
————— — ——— — e a— T
0 1 2 3 4 5 6 7 8
min
i 2 PDA Multi 2 210nm,4nm
1000~  PDA Ch2 210nm Na
| |Peak# Ret. Time Area Height | Area% I
1 5173| 13747120 1043024 82.564 |
750 | 2| 5862] 20030a7] 247343 17436 [
| Total 16650166 1290367 |  100.000 |
500-] ‘
o~
1 | w0
@
250 N
0+ — — S — / e — |
— — T — — : e ———
0 1 2 3 4 5 6 7 8

min

Supplementary Figure 20. HPLC traces of racemic and scalemic compounds of 22.



5-Decylpyrrolidin-2-one (23)

O

White solid (28 mg, 62%); m.p. 65-67 °C; 'H NMR (599 MHz,
CDCls) § 6.20 (br, 1H), 3.62 (p, J = 6.6 Hz, 1H), 2.39 — 2.27 (m, 2H),
2.27 -2.19 (m, 1H), 1.74 — 1.66 (m, 1H), 1.56 — 1.48 (m, 1H), 1.49
—1.40 (m, 1H), 1.32 — 1.21 (m, 16H), 0.87 (t, J = 6.9 Hz, 3H); 3C
NMR (151 MHz, CDCls, one carbon merged to others) 6 178.43,

54.80, 36.89, 32.01, 30.51, 29.68, 29.66, 29.61, 29.42, 27.44, 25.97, 22.78, 14.21; IR (cm™) 3176, 3089,
2955, 2916, 2850, 1704, 1654, 1469, 798, 455; HRMS (EI) m/z calcd. for C14H2NO [M]*: 225.2093,
found: 225.2094; Specific Rotation [a]%® -6.9 0.3 (c 0.5, CHCIs); HPLC Analysis. CHIRALPAK
IA-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, try (Major) = 5.68 min, tr2 (Minor) = 6.68

min, 94:6 er.

The absolute stereochemistry was assigned by analogy to compound 18 and 21.

] o PDA Mulvtqi 2 210nm,4nm
200-] PDACh2 210nm W] 3
1 |Peak# Ret. Time Area Height | Area% ©
E 1 5.932 2301860 210421 49.901 [\
150 | 2] 6.842 2311105 175788 | 50.099
Total 4613066 386209 100.000
100-|
50
4 A
N — - - . S
— —1— 77— T
35 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
] I PDA Multi 2 210nm 4nm
PDA Ch2 210nm e
750 Peak#_ Ret. Time Area Height | Area% ( \
4 1 5.681 11453510 861982 94.182
I 2] 6.677 707466 60684 | 5.818
Total 12160975 922666 | 100.000
500
250+
~
=
©w
w0
e
0 — — - —
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3.5 4.0 45 5.0 55 6.0 6.5 7.0 7.5

min

Supplementary Figure 21. HPLC traces of racemic and scalemic compounds of 23.



(2)-5-(Tetradec-5-en-1-yl)pyrrolidin-2-one (24)

O
EﬁNH
H _

10 mol % of catalyst used at 50 °C; Colorless liquid (39 mg, 70%);'H
NMR (599 MHz, CDCls) & 6.59 (br, 1H), 5.39 — 5.27 (m, 2H), 3.61
(p,J = 6.6 Hz, 1H), 2.41 — 2.27 (m, 2H), 2.27 — 2.18 (m, 1H), 2.08 —
1.94 (m, 4H), 1.73 - 1.63 (m, 1H), 1.59 — 1.48 (m, 1H), 1.49 — 1.40
(m, 1H), 1.35 — 1.22 (m, 16H), 0.86 (t, J = 6.9 Hz, 3H); *°C NMR

(151 MHz, CDCls) 6 178.41, 130.53, 129.29, 54.72, 36.76, 32.01, 30.38, 29.85, 29.67, 29.63, 29.44,
29.42, 27.40, 27.36, 27.10, 25.56, 22.78, 14.21; IR (cm™) 3198, 3003, 2921, 2852, 1693, 1460, 722;

HRMS (EI) m/z calcd. for C1gH3sNO [M]*: 279.2562, found: 279.2561; Specific Rotation [«]

25

25 46.1

+0.3 (¢ 0.5, CHCls); HPLC Analysis. CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 95:5, 1.0 mL/min,
216 nm, try (Major) = 4.17 min, tr2 (Minor) = 4.63 min, 95:5 er.

The absolute stereochemistry was assigned by analogy to compound 18 and 21.

200 &5 PDAMulti3216nm 4nm
1 PDACh3216nm e .
| |Peak# Ret. Time Area Height | Area% I b
1] 4.267| 1484644 195534 48.742 -
1807 ™3] 4639| 1561295 157063  51.258
Total 3045939 352597  100.000
100+
50
0 - R — _
: — — — — — — — e
2.50 275 3.00 3.25 3.50 3.75 4.00 425 4.50 475  5.00
min
i K PDA Multi 3 216nm 4nm
PDA Ch3 216nm [
| |[Peakd Ret. Time Area Height | Area% F
1] 4174] 6462726| 696806 95.201 \
1 [ 2] ase2 325785 20110/ 4.799
500 [otal 6788511 725017  100.000
250
@
&
w
i o
0 - B S — — — — — —_ —
I e e — — —r : B o
250 275 3.00 325 3.50 3.75 4.00 425 4.50 475 500
min

Supplementary Figure 22. HPLC traces of racemic and scalemic compounds of 24.



(E)-5-(Tetradec-5-en-1-yl)pyrrolidin-2-one (25)

0O

EﬁNH
H /\/\;\/\/\/\/

10 mol % of catalyst used at 50 °C; Colorless resin (31 mg, 55%); *H
NMR (599 MHz, CDCl3) & 6.12 (s, 1H), 5.47 — 5.27 (m, 2H), 3.61
(p,J = 6.6 Hz, 1H), 2.38 — 2.27 (m, 2H), 2.28 — 2.18 (m, 1H), 2.01 —
1.93 (m, 4H), 1.74 — 1.65 (m, 1H), 1.57 — 1.48 (m, 1H), 1.50 — 1.41
(m, 1H), 1.37 — 1.23 (m, 16H), 0.87 (t, J = 6.9 Hz, 3H); 3C NMR

(151 MHz, CDCls) & 178.25, 131.12, 129.75, 54.67, 36.73, 32.72, 32.48, 32.03, 30.31, 29.75, 29.61,
29.53, 29.45, 29.32, 27.46, 25.42, 22.81, 14.24; IR (cm™) 3445, 3185, 3089, 2957, 2918, 2849, 1677,
1463, 963, 777, 656; HRMS (EI) m/z calcd. for C1sH3sNO [M]*: 279.2562, found: 279.2565; Specific

Rotation [a]3° —9.3+0.7 (c0.5

, CHCI3); HPLC Analysis. CHIRALPAK IA-3, 32 °C, hexane:'PrOH

=95:5, 1.0 mL/min, 220 nm, tr1 (Major) = 4.33 min, tg2 (Minor) = 4.94 min, 92:8 er.
The absolute stereochemistry was assigned by analogy to compound 18 and 21.

] @ PDA Muja 4 220nm 4nm
1 PDACh4 220nm [ -
|Peak# Ret. Time Area Height | Area% i f
. 1| 4283 94425‘ 13267 47 195‘ \
10 2] 4779 105648 11822 52.805
| Total ‘ 200074‘ 25089 100 non‘

min

2501 PDACh3220nm

PDA Multi 3 220nm 4nm

7332

| |Peak# Ret. Time Area Height | Area%
1 4.332 2571808 264192 92.008
200 I 2| 4.944 223392 23516 | 7.992
Total 2795199 287708 100.000
150
100
1 =
50 3
] o~
o - — — ——

Supplementary Figure

2.50 275 3.00

3.25 3.50 3.75 4.00 4.25 4.50 475 5.00
min

23 HPLC traces of racemic and scalemic compounds of 25.



5-(Phenylethynyl)pyrrolidin-2-one (26)

o)

White solid (25 mg, 67%); ‘H NMR (400 MHz, CDCls) § 7.46 — 7.37 (m, 2H), 7.37

é\lH —7.27 (m, 3H), 6.39 (br, 1H), 4.62 (s, 1H), 2.58 — 2.44 (m, 2H), 2.41 — 2.23 (m, 2H);

13C NMR (101 MHz, CDCls) 6 178.00, 131.79, 128.72, 128.45,122.31, 88.08, 84.11,
N

\\ 45.47, 30.04, 29.29; Specific Rotation [a]3° +10.4 £0.1 (c 0.1, CHCI3); HPLC
Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm,

try (mMinor) = 21.01 min, tr2 (Major) = 32.31 min, 86:14 er.
NMR spectroscopic signatures are matched with previously reported ones.®

The absolute stereochemistry was assigned by analogy to compound 18 and 21.

| = PDA Multi 1 254nm 4nm)|
400~ PDA Ch1254nm s
| |Peakd# Ret. Time| Area Height &
1| 20.701| 18285947 390403 I ]
4 [ 2] 31.933] 18499125 268537 ;
300+ | Total | 36785072 658941
| (1
1 1 Area% |1
49710
200] 50.290 |
100.000 |1
100+
Of v o0 o oo o oo —r— — —
5 10 15 20 25 30 35 40
min
PDA Multi 1 254nm. 4nm
200 PDA Ch1 254nm e
] |Peak# Ret. Time | Area Height Area% | | |1
1] 21012 2461306 51350 13.578 |
1 [ 2] 32313 15666243 208248 86.422 |
150 [Total | 18127549] 250588  100.000
100+
o~
=)
B &
50+
D_ - — S— - S— — S
T e — e — — —
5 10 15 20 25 30 35 40

min

Supplementary Figure 24. HPLC traces of racemic and scalemic compounds of 26.



(E)-5-Styrylpyrrolidin-2-one (27)

0]

—

Ph

10 mol % of catalyst and NaBAr", used at 50 °C; White solid (15 mg, 40%); *H
NMR (599 MHz, CDCls) & 7.37 (d, J = 7.7 Hz, 2H), 7.33 (t, J = 7.5 Hz, 2H), 7.29
—7.26 (m, 1H), 6.55 (d, J = 15.8 Hz, 1H), 6.13 (dd, J = 15.8, 7.4 Hz, 1H), 5.63 (br,
1H), 4.34 (q, J = 7.4, 1H), 2.50 — 2.33 (m, 3H), 2.01 — 1.90 (m, 1H); *C NMR
(101 MHz, CDCls) 6 178.11, 136.09, 131.44, 129.93, 128.86, 128.25, 126.65,

56.56, 30.01, 28.70; Specific Rotation [a]3°> +3.1 #5.0 (¢ 0.5, CHCI3); HPLC Analysis.
CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr: (minor) = 35.7 min, try
(major) = 106.19 min, 87:13 er.

NMR spectroscopic signatures are matched with previously reported ones.'®

The absolute stereochemistry was assigned by analogy to compound 18 and 21.

4007 = PDA Multi 2 210nm 4nm
lg
|®
g | PDA Ch2 210nm
300 | |Peak# Ret. Time Area | Height Area% |
1 36.730| 20422017 376614 49.869
| 2| 111.824| 28576520 125420 50.131
Total 58998537 502034 100.000
200
] | &
| ©
| =
100 i
4 | }
ol - N S A
— — S - ' R
25 50 75 100 125
min
300+ PDA Muflj 2 210nm 4nm
] [
PDA Ch2 210nm e
Peak# Ret. Time Area Height Area% 1y
~ 1 35.702| 15003752 170717 13.008 \
200 2 2| 106.194| 100338104 300552 86.992
] 2 Total 115341856 471268 100.000 |
|
100+
o P N\ o -
25 50 75 100 125

min

Supplementary Figure 25. HPLC traces of racemic and scalemic compounds of 27.



anti-4-Benzyl-5-phenylpyrrolidin-2-one (28)

White solid (45 mg, 90%); m.p. 114-116 °C; *H NMR (400 MHz, CDCls) 6 7.26
NH —7.15(m, 5H), 7.16 — 7.06 (m, 3H), 7.01 (d, J = 7.0 Hz, 2H), 6.63 (s, 1H), 4.31 (d,
“op | 9=5.3Hz 1H), 2.82 (dd, J = 13.6, 6.0 Hz, 1H), 2.63 (dd, J = 13.6, 8.2 Hz, 1H),
2.51-2.34 (m, 2H), 2.07 (dd, J = 16.2, 6.7 Hz, 1H); *C NMR (101 MHz, CDCls)
8 177.59, 141.54, 138.98, 128.98, 128.89, 128.63, 128.01, 126.59, 126.09, 63.31, 46.55, 39.56, 36.31,;
IR (cm™) 3248, 2955, 2913, 1691, 1285, 1023, 698, 475; HRMS (EI) m/z calcd. for C17H;NO [M]*:
251.1310, found: 251.1313.; Specific Rotation [a]®> -4.0 0.5 (c 0.5, CHCI3); HPLC Analysis.
CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, trs (major) = 6.01 min, tr.
(minor) = 7.04 min, 97:3 er.

o

Ph

5 ~ PDA Multi 2 210nm 4nm
500-{ PDACh2210nm S &
| ‘Peak#_ Ret. Time Area Height | Area% i . ©o
1 6.007 5643513 523621 49.493 il
| 2_ 6.977 5759224 455825_ 50.507
Total 11402737 960448 100.000
250-| [
|
0 PN \ [ L] s —
0.0 25 5.0 7.5 10.0
min
) 2 PDA Multi 2 210nm,4nm
=) ;
10007} ppa ch2 210mm e
[Peakd# Ret. Time Area Height | Area% I
] 1 6.004| 12788446 1009225 97.017 I
7501 | 2| 7.044] 303156 319486 | 2.983
1 | Total 13181601  1041171]  100.000
|
500
1 |
|
250+
=
2
i | \ ~
4~ - . S |
0.0 25 5.0 7.5 10.0

min

Supplementary Figure 26 HPLC traces of racemic and scalemic compounds of 28.



syn-3,3a,4,8b-Tetrahydroindeno[1,2-b]pyrrol-2(1H)-one (29)

White solid (34 mg, 98%); *H NMR (599 MHz, CDCls) & 7.40 (br, 1H), 7.30 —

@Ql 7.17 (m, 4H), 5.02 (d, J = 6.7 Hz, 1H), 3.32 —3.24 (m, 2H), 2.82 (q, J = 8.1 Hz,
” o 1H), 2.70 (dd, J = 17.3, 8.8 Hz, 1H), 2.19 (dd, J = 17.5, 4.4 Hz, 1H); *C NMR

(151 MHz, CDCls) 6 178.00, 142.49, 141.72, 128.68, 127.34, 125.38, 124.94,

63.62, 38.60, 37.77, 37.52; Specific Rotation [a]3° +55.1 +0.3 (c 0.5, CHCIs); HPLC Analysis.

CHIRALPAK 1A-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr: (major) = 7.02 min, tro

(minor) = 15.54 min, 97:3 er.
NMR spectroscopic signatures are matched with previously reported ones.®

e PDA Multi 1 254nm,4nm|
B DA Ch1 254nm N
100 |Peak#| Ret. Time Area I
1 1] 7.476] 1586639
2 14,941 1576747
75 | Total 3163385
Height Area% —
50 104444 50156 I 3
R 37854 49.844 | =
142298 100.000 I
25] [
o+ - — -
B L L T — T T T T T — T T T —T — T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 200
min
‘g PDA Multi 1 254nm, 4nm
I~
J i PDA Ch1 254nm
100 Peak# Ret. Time Area Height Area%
| 1 7.024 1942565 133960 97.267
1 |1 2 15.544 54588 1905 2733
Total 1997153 135865 100.000
50+
s
| 3
4 | w
o ———— LN i
I L T T T T T | E— L e e
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0

min

Supplementary Figure 27. HPLC traces of racemic and scalemic compounds of 29.



2-{(2-Oxooctahydro-3aH-indol-3a-yl)methyl}isoindoline-1,3-dione (30)
White solid (59 mg, 99%); *H NMR (400 MHz, CDCl3) 5 7.84 (dd, J=5.4, 3.1

6]
T, Hz, 2H), 7.72 (dd, J = 5.4, 3.1 Hz, 2H), 6.29 (br, 1H), 3.76 (s, 2H), 3.55 (s, 1H),
H N;:@ 2.46 (d, J = 16.4 Hz, 1H), 1.98 (d, J = 16.4 Hz, 1H), 1.92 — 1.80 (m, 1H), 1.77
(0]

—1.65 (m, 1H), 1.61 — 1.37 (m, 6H).; 3C NMR (101 MHz, CDCls) 5 177.04,
168.94, 134.34, 131.87, 123.58, 55.53, 43.45, 43.00, 42.48, 30.72, 26.30, 21.19,
19.91; Specific Rotation [a]3° —19.9 0.6 (¢ 0.5, CHCI3); HPLC Analysis. CHIRALPAK IA-3,
32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 210 nm, tr; (Minor) = 23.28 min, tr, (Major) = 29.67 min,
88:12 er.

NMR spectroscopic signatures are matched with previously reported ones.®

25# © © PDA Multi 2 210nm,4nm
1 PDACh2210nm 2 g’
7 |Peak# Ret. Time Area ™ o
| 1 23.276| 14427273 il
200t 2 30.466 | 14405368
] Total 28832640
150-] i [
] Height Area% | |
1 252388 50.038 1
100 219187 49.962 .
] 471575 100.000 |
: |
50 |
o S . ] S S |
5 10 15 20 25 30 35 40
min
1 N PDA Multi 2 210nm,4nmy
7 PDACHh2210nm _ ne
500? Peak# Ret. Time Area Height Area% | ‘%
] 1 23.281 5161178 81977 12.071 \
4002 2 29.667| 37594776 541030 87.929
1 Total 42755954 623007 100.000
300
200
] o
] ~
100 ‘:rqw
5 10 15 20 25 30 35 40

min

Supplementary Figure 28. HPLC traces of racemic and scalemic compounds of 30.



2-[{syn-2-Oxohexahydrocyclopenta[b]pyrrol-3a(1H)-yl}methyl]isoindoline-1,3-dione (31)

White solid (25 mg, 88%, 0.1 mmol scale); m.p. 192-194 °C; *H NMR
(599 MHz, CDCls3) 6 7.89 — 7.80 (m, 2H), 7.79 — 7.69 (m, 2H), 6.28 (s,
1H), 4.05 (d, J = 5.0 Hz, 1H), 3.81 (d, J = 14.0 Hz, 1H), 3.75 (d, J = 14.0
Hz, 1H), 2.69 (d, J = 17.8 Hz, 1H), 2.22 (d, J = 17.8 Hz, 1H), 1.79 - 1.64
(m, 6H); 3C NMR (151 MHz, CDCl3) 6 176.79, 169.17, 134.40, 131.83, 123.64, 62.53, 51.43, 45.15,
41.72, 38.39, 34.06, 23.85; IR (cm™) 3293, 2967, 2931, 1772, 1706, 1695, 1651, 1420, 1338, 1262, 975,
713, 530; HRMS (EI) m/z calcd. for C16H1sN203 [M]*: 284.1161, found: 284.1159; Specific Rotation
[a]2® —15.1 #1.1 (c 0.5, CHCls); HPLC Analysis. CHIRALCEL OJ-H, 32 °C, hexane:'PrOH = 95:5,
1.0 mL/min, 210 nm, try (minor) = 43.07 min, tr> major) 51.55 min, 96:4 er.

Solid-state structure was characterized by X-ray diffraction analysis (CCDC 1873624).

750 :*_§ PDA Multi 2 210nm 4nm
| PDACh2210nm _ 2
Peak# Ret. Time Area Height Area% I .
1| 40.088| 101673630 754882 50.120 I -]
| 2| 50.585] 101188515 543225 49.880 3
Total 202860145] 1298107 100.000
500+ \
1 |
|
250-| |
1 1 N / A )
077777 e - — S — — —— m—
e : e : ] . . :
10 20 30 40 50 60
min
200 PDA Mult 2 210nm 4nm
1 PDACh2210nm _ [
| |Peak# Ret. Time Area Height Area% |
| 1] 43071 1420800 13987 4.253 |
150+ 2| 51.550] 31979696 197298 95.747
] Total 33400296 211285 100.000
100+
50+
1 =
(=]
(]
A3
D_.. ———— e e — - S — _\"7 — - -
o T T T T T T T T T T T T T T T T T T
10 20 30 40 50 60
min

Supplementary Figure 29 HPLC traces of racemic and scalemic compounds of 31.



Procedures for Further Derivatization

Access to N-arylated product26

Pd,(dba); (5 mol %)
Xantphos (15 mol %) :
CSzCO::, 1 4 eq

H Ph 1,4-dioxane, 105 °C

To a reaction vial were added sz(dba)3 (5.8 mg, 0.01 mmol), Xantphos (17.3 mg, 0.03 mmol), 2 (39
mg, 0.24 mmol) and 4-bromobenzonitrile (36 mg, 0.2 mmol) under air. Subsequently, cesium carbonate
(91 mg, 0.28 mmol) and 1,4-dioxane (0.6 mL) were added to the reaction under Ar atmosphere. The
reaction was heated to 105 °C for 12 h. After completion, the resulting mixture was filtered through a
pad of Celite with CH2Cl, washing (~10 mL). The crude material was purified by flash chromatography
(n-hexane/EtOAC) to afford the desired product.

4—(2—Oxo—5—phenylpyrrolidin—l—yl)benzonitrile (32)
Colorless resin (52 mg, 99%); *H NMR (599 MHz, CDCl3) § 7.60 (d, ] = 8.9

O Hz, 2H), 7.48 (d, J = 8.9 Hz, 2H), 7.31 (t, J = 7.5 Hz, 2H), 7.28 — 7.22 (m,
1H), 7.16 (d, J = 7.3 Hz, 2H), 5.33 — 5.20 (M, 1H), 2.79 — 2.71 (M, 1H), 2.70

HPh

—2.56 (M, 2H), 2.06 — 1.98 (m, 1H); *C NMR (151 MHz, CDCls) & 175.33,
142.26, 140.28, 132.75, 129.33, 128.17, 125.58, 121.20, 118.78, 107.36, 63.33, 31.20, 29.09. IR (cm
12223, 1700, 1601, 1506, 1370, 1298, 1281, 836, 700, 543, 493; HRMS (EI) m/z calcd. for C17H14N-O
[M]*: 262.1106, found: 262.1107; Specific Rotation [a]3® 7.4 +0.3 (c 0.5, CHCls); HPLC Analysis.
CHIRALPAK IA-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 254 nm, tr; (minor) = 11.79 min, try
(major) =13.20 min, 98:2 er.




& PDAMulti 1 254nm,4nm
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Supplementary Figure 30. HPLC traces of racemic and scalemic compounds of 32.

Access to thioamide?’

MeO
S, S
AP
e YO g
OMe
NH Lawesson's reagent NH
H Ph PhMe, reflux H Ph

To a reaction vial was added 2 (16 mg, 0.1 mmol) under air. Subsequently, Lawesson’s reagent (20 mg,
0.05 mmol) and anhydrous toluene (0.5 mL) was added under Ar atmosphere, and the reaction was
stirred at 80 °C for 6 h. The crude material was poured into deionized water, extracted with EtOAc for
three times, and dried under reduced pressure. The residue was purified by flash chromatography (n-
hexane /EtOAc) to afford the desired product

5-Phenylpyrrolidine-2-thione (33)

White solid (17 mg, 96%); *H NMR (599 MHz, CDCls) 6 8.20 (s, 1H), 7.37 (t,J = 7.4
Hz, 2H), 7.34 — 7.30 (m, 1H), 7.25 (d, J = 7.0 Hz, 2H), 4.99 (t, J = 7.4 Hz, 1H), 3.12 —
3.03 (m, 1H), 3.01 - 2.89 (m, 1H), 2.70 — 2.60 (m, 1H), 2.16 — 2.02 (m, 1H); 3C NMR
(151 MHz, CDCls) 6 206.35, 140.33, 129.22, 128.59, 126.05, 65.85, 43.27, 33.57;
Specific Rotation [a]3° —90.9 +0.5 (c 0.5, CHCly), lit.” —25.2° (¢ 0.25, CH,Cl,, 80%




ee); HPLC Analysis. CHIRALPAK IC-3, 32 °C, hexane:'PrOH = 90:10, 1.0 mL/min, 254 nm, tr:
(minor) = 11.07 min, tr2 (Major) = 21.09 min, 99:1 er.
NMR spectroscopic signatures are matched with previously reported ones.?’
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Supplementary Figure 31. HPLC traces of racemic and scalemic compounds of 33.

Access to chiral pyrroridine

N-Benzyl protection
0

0
qﬁ BnBr

NH @ — N—Bn

. NaH, THF .

H Ph H Ph

To a reaction vial was added 2 (16 mg, 0.1 mmol) under air. Subsequently, anhydrous THF (0.5 mL)
was added under Ar atmosphere, and the reaction was cooled to -30 °C. To the reaction was added NaH
(4 mg, 0.15 mmol), and cooled to -30 °C. Then, benzyl bromide (21 mg, 0.12 mmol) in 0.5 mL THF
was transferred to the reaction, and the resulting mixture was stirred at rt for 24 h. The crude material
was poured into saturated NaHCOjs (aq), extracted with Et,O for three times, and the organic layer was
dried under reduced pressure. The residue was purified by flash chromatography (n-hexane/EtOAc) to

afford the desired product.



N-Benzyl-5-phenylpyrrolidin-2-one

White solid (25 mg, 99%); *H NMR (599 MHz, CDCls) & 7.37 (t, J = 7.4 Hz, 2H),
7.32(t,J=7.2Hz, 1H), 7.29 - 7.22 (m, 3H), 7.13 (d, J = 7.4 Hz, 2H), 7.07 (d, J = 6.9
Hz, 2H), 5.11 (d, J = 14.6 Hz, 1H), 4.40 (dd, J = 8.2, 5.5 Hz, 1H), 3.47 (d, J = 14.6 Hz,
1H), 2.64 (ddd, J = 16.3, 9.8, 6.0 Hz, 1H), 2.49 (ddd, J = 16.9, 9.9, 6.6 Hz, 1H), 2.45
—2.34 (m, 1H), 1.94 — 1.84 (m, 1H); C NMR (151 MHz, CDCl5) § 175.55, 140.93,
136.47, 129.15, 128.68, 128.65, 128.24, 127.64, 126.86, 61.43, 44.47, 30.42, 28.37; Specific Rotation
[a]2®> +37.2 +0.8 (c 0.5, CHCIs).

NMR spectroscopic signatures are matched with previously reported ones.?

Access to chiral pyrolidine (34)*°

o)
LiAIH,
N—Bn - N—Bn
4 Ph THF 4 Ph

To a reaction vial was added 2 (25 mg, 0.1 mmol) under air. Subsequently, lithium aluminum hydride
(16 mg, 0.5 mmol) and anhydrous THF (0.5 mL) was added under Ar atmosphere, and the reaction was
stirred at rt for 6 h. After completion, the crude material was transferred to 20 mL vial. The reaction
vial was washed with EtOAc, and three drops of deionized water was added for quenching. Water was
removed by MgSQ,, and the resulting mixture was filtered through a pad of Celite. Solvent was
removed under reduced pressure to afford the desired product.

N-Benzyl-2-phenylpyrrolidine (34)

White solid (24 mg, 99%); *H NMR (599 MHz, CDCls) & 7.49 (d, J = 7.4 Hz, 2H),
7.37 (t,J = 7.7 Hz, 2H), 7.34 — 7.20 (m, 6H), 3.87 (d, J = 13.1 Hz, 1H), 3.38 (t, J =
8.2 Hz, 1H), 3.11 (t, J = 8.7 Hz, 1H), 3.05 (d, J = 13.1 Hz, 1H), 2.27 — 2.16 (m, 2H),
1.95 — 1.84 (m, 1H), 1.84 — 1.71 (m, 2H); 3C NMR (151 MHz, CDCls) & 144.03,
139.89, 128.81, 128.55, 128.21, 127.69, 127.11, 126.79, 69.76, 58.25, 53.47, 35.36, 22.46. Specific
Rotation [a]3® -96.9 0.7 (c 0.5, CHCls); HPLC Analysis. CHIRALCEL OJ-H, 32 °C,
hexane:'PrOH = 95:5, 1.0 mL/min, 210 nm, tzs (Minor) = 5.56 min, tz, (Major) = 7.98 min, 97:3 er.

NMR spectroscopic signatures are matched with previously reported ones.*
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Supplementary Figure 32. HPLC traces of racemic and scalemic compounds of 34

Access to y-amino acid derivative3!

O
O .
6 N HCI HCI
H»,/R 100 °C H\\ NH,

A solution of 2 (16 mg, 0.1 mmol) in 0.6 mL of 6 N hydrochloric acid was heated to 100 °C for 12 h.
After cooled to rt, the solvent was removed under reduced pressure. Ethyl acetate (1 mL) was added,

then the mixture was suspended by sonication and stirred at rt for 1 h. The solid product was obtained

by filtration with MeOH washing.

4-Amino-4-phenylbutanoic acid hydrochloride (35)

O  Hcl

Ph
10

H NH,

White solid (21 mg, 97 %), 'H NMR (599 MHz, CDs0D) & 7.49 — 7.41 (m,
5H), 4.35 (dd, J = 9.4, 5.4 Hz, 1H), 2.36 — 2.29 (m, 1H), 2.24 — 2.13 (m, 3H);
13C NMR (151 MHz, CDsOD) § 175.56, 137.45, 130.58, 130.49, 128.46, 56.11,

the (R) isomer (c 0.2,
=80:20, 0.5 mL/min,

30.84, 30.55. Specific Rotation [a]3° +21.3+0.2 (c 0.5, H,0), lit.32 —39.4 for
CDs0D); HPLC Analysis. CROWNPAK CR-I(+), HCIO; (aq, pH =1.5):MeCN
210 nm, try (major) = 3.21 min, tr2 (Minor) = 5.13 min, 98:2 er.

NMR spectroscopic signatures are matched with previously reported ones.*
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Supplementary Figure 33. HPLC traces of racemic and scalemic compounds of 35.



Procedures for Experimental Mechanistic Studies

Benzamide and 4-phenylbutanamide were purchased from Sigma-Aldrich and Oakwood
Chemical, respectively, and used without further purification. 4-Methyl-N-{(1S,2S)-2-(methylamino)-
1,2-diphenylethyl}benzenesulfonamide,* N-{(1S,2S)-2-(dimethylamino)-1,2-diphenylethyl}-4-
methylbenzenesulfonamide,*? and 1r11%*44 were synthesized according to previously reported methods.

Synthesis of Ir-amido complexes (Fig. 4b)345-46

Iri2

Orange solid (57 mg, 92%): *H NMR (400 MHz, CD,Cl,) & 11.22 (t, J =
H é 11.8 Hz, 1H), 7.32 — 7.26 (M, 4H), 7.21 — 7.17 (m, 1H), 7.15 — 7.10 (m,
Ph/\/yN—"”/” /TS
4. Aj\g\ 5H), 7.02 — 6.95 (m, 2H), 6.82 — 6.73 (m, 1H), 6.72 (d, J = 7.9 Hz, 2H),
\‘H’,
H Y PR | 667 (t,J = 7.5 Hz, 2H), 6.61 — 6.54 (m, 2H), 5.25 (br, 1H), 4.33 (d, J =

10.8 Hz, 1H), 3.66— 3.50 (M, 2H), 2.83 — 2.67 (m, 2H), 2.41 — 2.35 (m,
2H), 2.18 (s, 3H), 2.02 (p, J = 7.7 Hz, 2H), 1.75 (s, 15H); *C NMR (101 MHz, CD,Cl) & 182.97,
143.38, 142.74, 140.88, 139.73, 139.68, 129.37, 129.12, 128.81, 128.76, 128.36, 128.29, 127.92, 127.77,
127.50, 126.49, 126.13, 85.37, 75.44, 70.78, 42.18, 36.33, 29.55, 21.33, 9.44.

Irl3
Yellow solid (56 mg, 95%); *H NMR (599 MHz, CD,Cl,) 5 10.85 (t,J=11.5
?%‘ Hz, 1H), 7.93 (d, J = 6.3 Hz, 2H), 7.43 (d, J = 7.7 Hz, 3H), 7.16 (d, = 4.5 Hz,
Phgr”"["'wN/Ts 3H), 7.12 (d, J = 8.1 Hz, 2H), 7.06 — 6.99 (M, 2H), 6.79 (t, J = 7.3 Hz, 1H),
\‘H’H/N\_)\Ph 6.69 (t, J = 8.1 Hz, 4H), 6.60 (d, J = 7.6 Hz, 2H), 6.13 (br, 1H), 4.41 (d, J =
Ph 11.0 Hz, 1H), 3.85—3.73 (m, 1H), 3.71 — 3.59 (m, 1H), 2.17 (s, 3H), 1.81 (s,

15H); *C NMR (151 MHz, CD,Cl) § 177.50, 142.56, 141.88, 140.69, 139.78, 139.54, 129.70, 129.38,
128.86, 128.49, 128.46, 128.27, 127.93, 127.78, 127.53, 127.46, 126.54, 85.68, 75.44, 70.81, 21.32,
9.49.

Solid-state structure was characterized by X-ray diffraction analysis (CCDC 1873622).



Preparation of Irl4

Ph._ \NHTs Et;N | g

[rCp°Clol, + el T
Ph” “NHMe _ DCM N
rt, 30 min H™Y
Me : Ph
Ph
Ir14

A solution of [Cp*IrCl;]. (100 mg, 0.13 mmol), 4-Methyl-N-{(1S,2S)-2-(methylamino)-1,2-
diphenylethyl}benzenesulfonamide (96 mg, 0.25 mmol), and triethylamine (50 mg, 0.5 mmol) in
dichloromethane (5 mL) were stirred for 30 min at room temperature. After completion, the crude
mixture was purified by flash chromatography (eluent: DCM/MeOH= 20:1), followed by
recrystallization from dichloromethane/pentane to afford the desired complexes.

Ir14
Orange solid (150 mg, 85%); m.p. 219-221 °C; *H NMR (599 MHz, CD,Cl,) § 7.53
iﬁ‘ (d, J = 7.9 Hz, 2H), 7.24 — 7.14 (m, 3H), 7.01 — 6.91 (m, 5H), 6.83 — 6.73 (M, 2H),
o { TS | 6.70(d, J = 7.5 Hz, 2H), 4.41 — 4.30 (m, 2H), 3.60 (appt, J = 11.4 Hz, 1H), 2.62 (d,
H”?‘\;)\ph J=6.2 Hz, 3H), 2.29 (s, 3H), 1.74 (s, 15H); °C NMR (151 MHz, CD,Cl) § 141.61,
Ph 140.71, 136.62, 129.29, 129.12, 128.82, 128.77, 128.59, 128.52, 128.12, 127.73,
126.97, 86.78, 82.62, 70.37, 41.28, 21.54, 10.17; IR (cm®) 3029, 3031, 2918, 2856, 1739, 1454, 1271,
1135, 928, 699, 580, 546; HRMS (EI) m/z calcd. for CaHssClIN,02S [M]*: 742.1972, found: 742.1969.

Preparation of Ir 154

Pho \NHTs  KoCOs |E

[Cp*er|2]2 + W Cl/l‘r"'/,/N/TS
Ph NM ~N
®2  12hr Me ;\)\ph
Me -
Ir15

A solution of [Cp*IrCly]> (76 mg, 0.095 mmol), N-{(1S,2S)-2-(dimethylamino)-1,2-
diphenylethyl}-4-methylbenzenesulfonamide (75 mg, 0.19 mmol), and K,CO3 (43 mg, 0.31 mmol) in
dichloromethane (5 mL) were stirred for 30 min at 25 °C for overnight. After completion, the crude
mixture was purified by flash chromatography (eluent: DCM/MeOH= 1:20), followed by

recrystallization from chloroform/pentane to afford the desired complexes.



Irl5
Orange solid (86 mg, 60%); m.p. 135-137 °C (decomp.); *H NMR (400 MHz,
:[%‘ CDCls, —10°C) § 7.66 (d, ] = 8.1 Hz, 2H), 7.47 — 7.35 (m, 2H), 7.34 — 7.26 (m, 1H),
C|/'[""~N/TS 7.19 (appt, J = 7.4 Hz, 1H), 7.13 — 7.05 (m, 1H), 7.03 — 6.88 (m, 3H), 6.86 — 6.70
Mel\’ﬂz ~"pn| (M, 4H), 5.36 (d, J = 10.9 Hz, 1H), 5.29 (d, J = 11.1 Hz, 1H), 3.21 (5, 3H), 277 (s,
Ph 3H), 2.24 (s, 3H), 1.47 (s, 15H); *C NMR (101 MHz, CDCls, —10 °C) § 142.73,
140.25, 139.87, 134.68, 130.39, 130.11, 129.80, 128.84, 128.33, 127.57, 126.70, 125.72, 86.86 (CsMes),
78.09, 67.36, 48.91, 47.70, 21.47, 9.74 (CsMes). IR (cm™) 3028, 2913, 1739, 1453, 1375, 1262, 1135,
942, 698, 548; HRMS (ESI) m/z calcd. for CssHaolrN2O2S [M-CI]*: 721.2440, found: 721.2463.

Effects of N-methylated catalysts on enantioselective C—H amidation (Fig. 4f)

O O

040 std conditions NH
PN e +3 Dﬁ\ >§\ >§\
H H g'H Ph
1 (S) Cl/lr /Ts C|/Ir Ts Cl/lr
/N —
catalyst Ir6 Ir4 Ir5 H " \;)\Ph @\)\Ph @ \)\Ph
yieldof2 | 31%, 98:2er. 12%,81:19er.  12%, 40:60 e.r. Ph < >
Ir6 Ir4 Ir15
yield of 3 <5% 15% 50% r r r

To a 4 mL vial were added 1 (20.6 mg, 0.1 mmol) and anhydrous 1,1,2,2-tetrachloroethane-d;
(0.5 mL) under Ar atmosphere. Subsequently, iridium catalyst (4 mol %), sodium tetrakis{3,5-
bis(trifluoromethyl)phenyl}borate (3.5 mg, 4 mol %) were directly added. The reaction mixture was
vigorously stirred in a pre-heated aluminum block at 50 °C for 12 h. The crude yields with respect to 2
and 3 were measured by using *H NMR spectroscopy using 1,1,2-trichloroethane as an internal standard.

Enantiomeric ratio was measured after purification by preparative thin-layer chromatography.



DFT Calculations

All DFT calculations were carried out with Gaussian09 quantum chemical package.®®
Geometry optimizations were performed with B3LYP functional®*3 and the 6-31G** basis set. Iridium
atom was represented using the Los Alamos LANL2DZ basis set,* which includes relativistic effective
core potentials. For those structures having various conformations, the most stable conformer was
searched and utilized. Vibrational frequency calculations were carried out at the same level of theory as
the geometry optimizations. The single-point calculations of the optimized geometries were performed
with MO06 functional and the basis sets including the Stuttgart/Dresden basis set (SDD) for iridium and
6-311+G** basis set for other atoms. Solvation calculations were carried out with the same level of the
single-point calculations via PCM model employing the dielectric constants of ¢ = 10.125 for

dichloroethane. Graphical structures are visualized with CY Lview.*

HoN

* NHy~

-3

Supplementary Figure 35. Optimized structure of 1r12
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Supplementary Figure 36. Full energy profile of diastereoselective decarboxylation step
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Supplementary Discussion

Rationalization of reactivity difference between 1r6 and 1r10. Structures of 1r6 and Ir10 are almost
identical, and provided essentially same stereochemical outcomes. Thus, we assume that the same
stereochemical model for enantioselectivity might be operative for both systems. One significant
difference, on the other hand, is on catalytic turnover, which would be largely affected by catalyst
stability and/or degree of product inhibition. In current stage, we believe that dimesityl groups in 1r10
provide beneficial effects on catalysis when it compared with 1r6 because additional methyl groups on
the mesityl moiety can prevent a product approach to the catalyst presumably due to the steric repulsion.

As displayed in the left side of Supplementary Figure 37, generated chiral lactam product can
coordinate to a catalytically active 16-electron complex when effective concentration of the product
increases. Catalyst-product binding might result in the formation of dead-end adduct species. Dimethyl
group on the ortho-positions might retard the process owing to their steric influence. Similarly, as
illustrated in the right side of Supplementary Figure 37, catalyst deactivation could be prevented with
the aid of the dimesityl substituents. Potential deactivation pathway includes deprotonation of N—H
group of the catalyst because iridium-coordinated amine moiety is expected to be more acidic, and
proximal methyl moiety could also inhibit such side reaction pathway.

e product inhibition o catalyst deactivation: N-H deprotonation
duct | duct - | |‘ * o |
product — r produc = B r S Me
s steric* M% I NTS Hz"{ NTs steric* M?_{ Y INTs
O O O Me O O O O Me
Me Me
Me Me
16e” complex 16e” complex 16e” complex 16e” complex
from Iré from Ir10 from Iré from Ir10

Supplementary Figure 37. Potential product inhibition and catalyst deactivation.



Supplementary Table
Crystallographic data

Crystallographic data for 6 (CCDC 1873623)
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Supplementary Table 1. Crystal data and structure refinement for 6

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

C10H10NOBYr

240.10

120(2) K

0.71073 A

Monoclinic

P21

a=4.8042(6) A o =90°
b =7.0307(8) A B =96.748(9)°
c=14.4135(17) A vy =90°
483.47(10) A3

2

1.649 Mg/m?

4.208 mm’!

240

0.178 x 0.084 x 0.034 mm?

4.063 to 25.994°.

—5<=h<=5, —-8<=k<=8, -17<=I<=17

3128

1653 [R(int) = 0.0652]

96.7 %

Semi-empirical from equivalents

0.7456 and 0.5489

Full-matrix least-squares on F?

1653 /14 /126

0.963

R1 =0.0476, wR2 = 0.0898

R1 =0.0775, wR2 = 0.0982

0.04(3)

1.227 and -0.621 e-A-3



Crystallographic data for 31 (CCDC 1873624)
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Supplementary Table 2. Crystal data and structure refinement for 31

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

VA

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

C16H16N203

284.31

173(2) K

0.71073 A

Orthorhombic

P2:212;

a=7.4526(4) A a=90°
b =8.6247(5) A B=90°
¢ =21.8258(13) A y=90°
1402.88(14) A3

4

1.346 Mg/m?®

0.094 mm!

600

0.220 x 0.205 x 0.097 mm?

2.888 t0 28.304°.

—9<=h<=9, -11<=k<=11, —29<=I<=29
39079

3478 [R(int) = 0.0815]

99.8 %

Semi-empirical from equivalents
0.7312 and 0.7014

Full-matrix least-squares on F?

3478 /36 /224

1.036

R1 =0.0432, wR2 = 0.0968

R1 =0.0624, wR2 = 0.1054

-0.2(5)

0.180 and —0.198 e-A-3



Crystallographic data for 1r10 (CCDC 1884674)
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Supplementary Table 3. Crystal data and structure refinement for 1r10

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.498°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

Supplementary Note 1

Alert level B (PLAT342) is due to relatively low quality of diffraction data, mainly based on instability of obtained

C37HsN202SClIr
812.48

133(2) K

0.71073 A
Orthorhombic
P212:121
a=17.3773(18) A
b = 26.096(3) A
c=30.877(3) A
14002(3) A3

12

1.156 Mg/m3
2.988 mm*!

4920

0.402 x 0.085 x 0.082 mm?
2.893 to 24.498°.

@=90°
B=90°
y=90°

—20<=h<=20, —30<=k<=30, —36<=I<=36

291468

23261 [R(int) = 0.1732]

99.7 %

Semi-empirical from equivalents
0.7454 and 0.5375

Full-matrix least-squares on F?
23261/1448 /1200

1.068

R1 =0.0565, wR2 = 0.1121
R1 =0.0872, wR2 = 0.1252
0.057(11)

1.802 and —1.417 e-A-3

single crystal. Nevertheless, obtained data strongly support our experimental finding.



Crystallographic data for 1r13 (CCDC 1873622)
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Supplementary Table 4. Crystal data and structure refinement for 1rl13

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [1>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient
Largest diff. peak and hole

Supplementary Note 2

Alert level B (PLAT910) of this data is due to systematic limitation of the instrument caused by shading of

diffraction by beam stopper.

Cr6Hs6.50N607.25521r2
1648.53

173(2) K

0.71073 A
Monoclinic

P21

a=165121(13) A

b =11.2176(10) A

¢ =20.2408(19) A
3602.1(5) A

2

1.520 Mg/m?

3.806 mm-!

1657

0.256 x 0.254 x 0.205 mm3
3.082 t0 29.239°.

@=90°
B = 106.100(3)°
y=90°

—22<=h<=22, —15<=k<=15, -27<=I<=27

126288

19508 [R(int) = 0.0496]

99.7 %

Semi-empirical from equivalents
0.7458 and 0.5851

Full-matrix least-squares on F?
19508 /1 /884

1.047

R1=0.0237, wR2 = 0.0412
R1 =0.0299, wR2 = 0.0425
0.002(2)

0.00083(6)

0.907 and -0.927 e-A-3



Supplementary Table 5. Additional control experiments and effects of other reaction parameters

4 mol% Ir10 O g

0
o—/{ 4 mol% NaBAr", |f'/,,N,Ts
0 NH  (pn NCO
Ph X ~ HzN
3 N TCE-d, g o
H H 35°C, 24 h H
1 (S) 3 U
Ir10

entry changes from the above condition yield of 2 (%) e.r.of 2 yield of 3 (%)
1 none >95 >99:1 <5
2 in the absence of Ir10 <5 - <5
3 in the absence of NaBArf, <5 - 73
4 AgNTf2 instead of NaBArF, 90 99:1 <5
5 exposed to air >95 99:1 <5
6 1,2-dichloroethane-d,4 as solvent 78 97:3 5
7 dichloromethane-d> as solvent 64 97:3 13
8 TCE as solvent (non-deuterated form) >95 99:1 <5
9 TCE : Ethanol = 0.4 mL : 0.1 mL as solvent 57 83:17 42
10 Ethanol as solvent 57 63:37 40
11 2,2,2-Trifluoroethanol as solvent 32 56:44 62
12 Hexafluoroisopropanol as solvent 37 55:45 23
13 ent-Ir10 instead of Ir10 >95 1:99 <5

Yields were determined by *H NMR analysis using 1,1,2-trichloroethane as an internal standard. Enantiomeric ratios (e.r.) were
determined by HPLC analysis.
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Spectral Copies of *H, 3*C and **F NMR of Compounds
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Ethyl 3-benzyl-4-phenylbut-2-enoate
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4-(4-Chlorophenyl)-N-hydroxybutanamide
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N-hydroxy-4-(4-iodophenyl)butanamide
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N-Hydroxy-4-(p-tolyl)butanamide
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4-{4-(tert-Butyl)phenyl}-N-hydroxybutanamide
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N-hydroxy-4-(4-(trifluoromethyl)phenyl)butanamide
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4-(3-Bromophenyl)-N-hydroxybutanamide
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N-Hydroxy-4-(o-tolyl)butanamide
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4-(2-Chlorophenyl)-N-hydroxybutanamide
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N-Hydroxy-4-(naphthalen-2-yl)butanamide
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5-Cyclohexyl-N-hydroxypentanamide
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N-Hydroxy-6-phenylhexanamide
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dolin-2-yl)-N-hydroxyhexanamide
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N-Hydroxy-5-phenylpentanamide
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N-Hydroxytetradecanamide
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3-Benzyl-N-hydroxy-4-phenylbutanamide
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3-(3-(4-chlorophenyl)propyl)-1,4,2-dioxazol-5-one
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3-{3-(4-iodophenyl)propyl}-1,4,2-dioxazol-5-one
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3-[3-{4-(Trifluoromethyl)phenyl}propyl]-1,4,2-dioxazol-5-one
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3-{3-(p-Tolyl)propyl}-1,4,2-dioxazol-5-one
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butyl)phenyl}propyl]-1,4,2-dioxazol-5-one
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3-{3-(3-Bromophenyl)propyl}-1,4,2-dioxazol-5-one
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3-{3-(o-Tolyl)propyl}-1,4,2-dioxazol-5-one
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3-{3-(2-Chlorophenyl)propyl}-1,4,2-dioxazol-5-one
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3-{3-(Naphthalen-2-yl)propyl}-1,4,2-dioxazol-5-one
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3-(4-Cyclohexylbutyl)-1,4,2-dioxazol-5-one
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3-(5-Phenylpentyl)-1,4,2-dioxazol-5-one
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2-{5-(5-Ox0-1,4,2-dioxazol-3-yl)pentyl}isoindoline-1,3-dione
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3-(4-Phenylbutyl)-1,4,2-dioxazol-5-one
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3-(4-Methylpentyl)-1,4,2-dioxazol-5-one
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3-Tridecyl-1,4,2-dioxazol-5-one
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(2)-3-(Heptadec-8-en-1-yl)-1,4,2-dioxazol-5-one

98°0
mw.ow
68°0

9z'T

9’1 A
43 &
9e°T
L£°T
8c'T
ob'T
5T
w1
69'T |
0LT]
2T
€L'1
vLT
66'T
00
10T
20T
20T
09
19°C
£9'C
1€°S

Nm.m/
€SN
pE'S \ﬁ
$ES
¥
se's
9€°G 1
££°S
8¢°G

—— S =t

CgH17

L 6T

L'8T

- ST'C

= F 60T

/07

F ooz

—————===— [ 00z

TrT—
87¢
9'bC
m.vNV
T T
vNN%
8'87
062
T6z]
§'6C
1621
162
6621
o0'ze
€1PP2 6°9/
e ——
€1PP2 b/
T
g
62T~
goer” N
8'7C—
T4
9bT~ _ o
6vc”
O
e FN
PpST — LA\, ~
887 g€
062\ &
1°62 — =
8'99T — cez f ]
162
L'6¢C Loy
m.mm\
0°ZE

T T T T T
160 150 140 130 120 110

T
170

f1 (ppm)



(E)-3-(Heptadec-8-en-1-yl)-1,4,2-dioxazol-5-one
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3-(2-Benzyl-3-phenylpropyl)-1,4,2-dioxazol-5-one

0zL
we

£1DaD 922
8T L\t
oL
bEL
9c/
8c'/

Ph

Ph

ez
g6t
Ise't

700
0T
0y

1.0

1.5

2.5

e
r<

n

4

T
5.0

T
5.5

f1 (ppm)

¥'8¢ —

0°6€ ~
I

€12ad 8'9L

To9T C &

€10ad s°4L

6'92T

Q97T

6cT

L'8ET —

0'vST —

6'G9T —

PO 000 o o o

180 170 160 150 140 130 120 110

90

f1 (ppm)



¥S'T

95°T

o

n

—
S

69°T |

2-[[1-{(5-Oxo-1,4,2-dioxazol-3-yl)methyl}cyclopentylJmethyl]isoindoline-1,3-dione

ZPep2

SL'E

'S —

9L°LA
9L LA
9L LA
9L'LA
94" LA
LA
R.T\k
LLL
8L %
v8'2 ]
s8]
s8]
S8/
S8/ 1
9g',”

Fooz

Fset
Fgo1

T
5.0

T
5.5

SvT
6°€cE
T'9€ -
0'St
jwA4
CPTPI 9°€S /
2197P0 '¢G

f1 (ppm)

PP TrS

ZPezpo o.va
ZPTPd bbS

6'€eT
STET
8YET ~

LPST —

99T —
8°69T —

0000 1SN

T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110
f1 (ppm)

T
230




5-Phenylpyrrolidin-2-one (2)
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5-(4-Fluorophenyl)pyrrolidin-2-one (4)
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5-(4-Chlorophenyl)pyrrolidin-2-one (5)

€1Pp2

Cl

oo
/S6'T
761

4.5

5.0

T
5.5

T
6.0

f1 (ppm)

+'0€
1

LS —

€PP2 6'9L \

€Pp2 N.hh\
PP ¥'LL

T/2T—
1621
L'EET—

TeT —

6'84T —

T T T T T T
170 160 150 140 130 120 110

T
180

90

f1 (ppm)



5-(4-Bromophenyl)pyrrolidin-2-one (6)

facles)

€9 —

YAV
8T, V
9L’
6L
0S°Z

Br

T0°C
20'T

Feso

Het

25

3.0

4.5
f1 (ppm)

5.0

5.5

£0E~
p1e”

L[S —

€PPP2 692

TPPo C L&

EPP2 ¥°LL

Mmmmmwwwmmwwmmmm

S'8LT —

-10

f1 (ppm)



5-(4-lodophenyl)pyrrolidin-2-one (7)
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5-{4-(Trifluoromethyl)phenyl}pyrrolidin-2-one (8)
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5-(4-Nitrophenyl)pyrrolidin-2-one (9)
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5-(p-Tolyl)pyrrolidin-2-one (10)
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5-{4-(tert-Butyl)phenyl}pyrrolidin-2-one (11)

€6'T
S6'T V
86T
9€T\
8T L
ov'c
L4
6v°C
ST
PS¢

|4
Nm.vw
|74

69°9 —
1L
€TL
€10a0 9T,
LE°L
6€°L

.0

5.0 4.5

f1 (ppm)

6.0 5.5

6.5

7.0

7.5

8.0

8.5

9.0

9.5

9'0€ ~\.

1€
9pe

085 —

€10ad 892 \
€Dad ¢'LL W
€10ad s°4L

§'STT~
Era el

S'6ET —

6°0ST —

8'8LT —

U

f1 (ppm)

T T
160 150 140 130 120 110

170

180

el



96°'T —
8€¢C
ot'¢

e T
St
9’

65°¢C
vy —

or'9—

€TL

VN.N/
€Pp2 9L —
[4 ]
mv.h\

oL

5-(3-Bromophenyl)pyrrolidin-2-one (12)
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5-(3,5-Dimethylphenyl)pyrrolidin-2-one (13)
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5-(o-Tolyl)pyrrolidin-2-one (14)
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5-(2-Chlorophenyl)pyrrolidin-2-one (15)
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5-(Naphthalen-2-yl)pyrrolidin-2-one (16)
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5-(Cyclohexylmethyl)pyrrolidin-2-one (17)
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5-Phenethylpyrrolidin-2-one (18)
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2-{2-(5-Oxopyrrolidin-2-yl)ethyl}isoindoline-1,3-dione (19)
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5-Benzylpyrrolidin-2-one (20)
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5-1sopropylpyrrolidin-2-one (21)
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Octahydro-3a,7:5,9-dimethanocycloocta[b]pyrrol-2(3H)-one (22)
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5-Decylpyrrolidin-2-one (23)
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(2)-5-(Tetradec-5-en-1-yl)pyrrolidin-2-one (24)

s8°0
980
1807
(T4

€T~
(4
veT
€T 4
b1
Sb°T 4
9T
0S°T 1
16T 1
ARE
€51
5T |
191}
ww.i
69T
0L'T

86'T
00°Z 1
10°Z
202
jfard
e
€221
vz
62T
0€°Z
€T
€€
86°€ 1
65°€ 1
19°€

e

£9°¢ ]
ges |
675 |
0e's ]
Te's
166 |
ze's ]
ze's ]
££°G 1
bes |
se's
oc's ]
561
6591
£pPpo 9z

Foot

Feoz

%vo.ﬁ

f1 (ppm)

TrT —
8'ce
9'sT
EN%
vLeT
v
¥'6C
¥'6C
9'6C
L'6C
8'6C
¥'0€
0ze
m.om\
L'vS
€PP2 6°9£
[“15d 24 C oo
EPP ¥LL
€6¢T
S0ET o
8z — L2
F&
95T Y
H.R/ °
¥'LT [~
[ k4 IR E
v'6C (g2
¥'6C o
9'6¢C re
m.mmw ]
8'6C -
¥'0€ [
v'8LT — 0z — ]

WWWWMWMWWWMMWWWWMWWM W

T T T T T T
170 160 150 140 130 120 110

T
180

90

f1 (ppm)



(E)-5-(tetradec-5-en-1-yl)pyrrolidin-2-one (25)
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5-(Phenylethynyl)pyrrolidin-2-one (26)
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(E)-5-Styrylpyrrolidin-2-one (27)
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anti-4-Benzyl-5-phenylpyrrolidin-2-one (28)
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syn-3,3a,4,8b-Tetrahydroindeno[1,2-b]pyrrol-2(1H)-one (29)
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2-{(2-Oxooctahydro-3aH-indol-3a-yl)methyl}isoindoline-1,3-dione (30)
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2-[{syn-2-Oxohexahydrocyclopenta[b]pyrrol-3a(1H)-yl}methyl]isoindoline-1,3-dione (31)

By L
69'T
LT
€L'T
vLT
vLT
SL'T
9L'T

172~
vzz”

897~
e’

879 —

€PP2 92, —
L
L
€L°L
€L°L
vLL
8L
v8'L
+8'L
¥8'L
S8,

NH

N ////,

|

Feoo

Ho1

ﬁo.ﬂ
0T

Too't

6o

oz
et

<

4.5

5.0

f1 (ppm)

8'€C—

e’
+'8€
LT
TSy~
VIS

S99 —

€PP2 6°9L

TP C L

EPP2 v°LL

69T —

8'9LT —

WWWWWWWWWWWWWWWWWWMLWWMMMMWM

f1 (ppm)



4-(2-Oxo-5-phenylpyrrolidin-1-yl)benzonitrile (32)
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5-Phenylpyrrolidine-2-thione (33)
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N-Benzyl-5-phenylpyrrolidin-2-one
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