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1. General information

Chemical and solvents

All the reactions have been carried out using standard Schlenk techniques or under inert atmosphere
in N, — filled glove box, unless noted otherwise. All the chemicals used were commercial grade and
utilized without further purifications. All the chiral ligands have been purchased from Strem chemicals
and directly used for further catalytic reactions. 2-Me THF was purchased from Merck (anhydrous and
inhibitor free) and directly used for catalysis. All the other solvents were pre-dried with Solvent
Purification System (SPS) from MBraun (MB SPS-800, with standard MBraun drying columns) as
required. All the solvents were stored on activated 3 A molecular sieves and degassed by sparging with
argon before using in catalysis.

NMR spectroscopy

NMR spectra were recorded on Bruker Avance 300 ('H: 300, '3C: 75, 3'P: 121 MHz), Bruker
Fourier 300 ('H: 300, '3C: 75, 3'P: 121 MHz) or Avance 400 ('H: 400, '3C: 100, 3'P: 161 MHz)
instruments operating at the denoted spectrometer frequency given in megahertz (MHz) for
the specified nucleus.

EPR spectroscopy

EPR measurements were performed in air-tight high-pressure tube (Wilmad 734-PV-7) in an
atmosphere of purified argon. Frozen solution EPR spectra were recorded on a Bruker EMX-plus CW
X-band spectrometer equipped with a Bruker ER 4112HV-CF100 helium cryostat.

High performance liquid chromatography (HPLC)

The chiral amides have been analyzed with chiral column in Agilent 1200 series HPLC.
Method and column information have already been described in the HPLC traces.

Gas chromatography (GC)

The samples have been analyzed with Agilent HP6890 instrument with FID detector and a
column. HP5 (30 m x 250 mm x 0.25 um): Front Injector Syringe Size 10 uL, Syringe 10 uL

Agilent G4513-80203 , Injection Volume 1 uL, Front SS Inlet He, Mode Split Heater On 250 °C
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Pressure On 0.60993 bar, Total Flow On 86.971 mL/min, Septum Purge Flow On 3 mL/min
Pressure 0.60993 bar, Flow 1.6465 mL/min, Average Velocity 29.749 cm/sec Run Time 33.5
min

CP-Chirasil-Dex CB (25.955m x 320 um x 0.25 um): Flow 3 mL/min, Pressure 13.698 psi, Avg
vel. 51.506 cm/sec, Initial 100 °C-hold 5 min, ramp (5 °C/min) 150 °C-hold 30 min, ramp (5

°C/min) 180 °C-hold 5°C, runtime 56 min

2. Indanone derived carbocyclic enamide synthesis and analytical data

NHAc
B NH(MeOH), Ti(O'Pr), 5
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Figure S 1 General procedure for substrate synthesis
Indanone-enamide synthesis: Using the Ti-method (Ref. J. T. Reeves, Z. Tan, Z. S. Han, G. Li, Y. Zhang,
Y. Xu, D. C. Reeves, N. C. Gonnella, S. Ma, H. Lee, B. Z. Lu and C. H. Senanayake, Angew. Chem. Int. Ed.,
2012, 51, 1400-1404. ()

To a dry 50 mL Schlenk flask equipped with a magnetic stir bar was charged indanone derivative (1.17

mL, 10.0 mmol, 1 equiv.) and toluene (5 mL). The resultant solution was stirred and cooled in an
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ice/water bath. To the cold stirring solution was added 7N NH; in MeOH (2.14 mL, 15.0 mmol, 1.5
equiv.) followed by dropwise addition of Ti(Qi-Pr), (5.92 mL, 20.0 mmol, 2.0 equiv.) maintain the inert
conditions. After 10 min, the ice/water cooling bath was removed, and the solution was stirred at rt
for 18-24 h. The reaction mixture was then cooled in an ice/water bath (~5 °C) and treated with Et;N
(5.58 mL, 40.0 mmol, 4.0 equiv.) followed by Ac,0 (1.89 mL, 20.0 mmol, 2.0 equiv.). The cooling bath
was then removed, and the solution was stirred at rt for 1-3 h. The reaction mixture was then treated
with EDTE (4.51 mL, 21.0 mmol, 2.1 equiv.) at rt, and the solution was then heated at about 55 °C for
15 min The reaction mixture was allowed to cool to rt and was then poured into a separatory funnel
containing a solution made from water (30 mL) and NH,OH (10 mL) and also EtOAc (50 mL). Additional
water and EtOAc were used to rinse all the flask contents into the separatory funnel. The mixture was
shaken, and from the resultant two clear phases the lower aqueous phase was removed. The aqueous
phase was extracted in dichloromethane or ethyl acetate. The combined organic extracts were dried
(MgSQ,), filtered, and concentrated to give the crude product (as mostly dark solid). Purification by
flash chromatography on SiO, (hexanes/EtOAc, 90:10 to 60:40) gave the corresponding enamides (1.31
g, 60-75% vyield). The isopropyl and phenyl derivative can easily be synthesized upon using the
corresponding anhydride derivatives.

Analytical data of the enamides:

= N-(1H-inden-3-yl)acetamide
NHAc

1H NMR (300 MHz, CD,Cl,) &; 7.70 (br, 1H), 7.50-7.48 (m, 1H), 7.38-7.23 (m, 2H), 6.83 (t, J =

2.47 Hz, 1H), 3.43 (dd, J = 2.44 Hz, 2H), 2.21 (s, 3H).

13C NMR (75 MHz, CD,Cl,) &; 168.66, 142.90, 139.79, 125.94, 125.36, 124.19, 116.31, 115.27,

36.48, 23.93.

HRMS: m/z calculated for C;;H1NO: 174.21 [M+H]*; observed 174.31.
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= N-(5-methoxy-1H-inden-3-yl)acetamide

NHAc

/0

1H NMR (300 MHz, DMSO) &; 9.69 (br, 1H), 7.45 (d, J = 2.40 Hz, 1H), 7.32 (dd, J = 8.23 Hz, 1H),

6.80-6.76 (m, 2H), 3.80 (s, 3H), 3.38 (s, 1H), 3.29-3.28 (m, 2H), 2.13 (s, 3H).

13C NMR (75 MHz, DMSO) §; 169.27, 158.88, 141.86, 137.04, 134.64, 124.73, 115.42, 111.67,

104.36, 55.78, 55.57, 35.60, 23.98, 23.33, 14.53.

HRMS: m/z calculated for C;,H;3NO;: 204.29 [M+H]* ; observed 204.26
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Figure S 4 *H NMR of 4a
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Figure S 5 13C NMR of 4a

= N-(6-methoxy-1H-inden-3-yl)acetamide
NHAc

LD

1H NMR (300 MHz, DMSO) &; 9.68 (br, 1H), 7.66 (d, J= 8.43 Hz, 1H), 7.08 (s, 1H), 6.90 (dd, J =

8.41 Hz), 6.59 (m, 1H), 3.77 (s, 3H), 3.36 (m, 2H), 2.11 (s, 3H).

13C NMR (75 MHz, DMSO) §; 169.25, 158.33, 144.72, 136.76, 133.50, 119.12, 112.00, 111.92,

110.69, 55.70, 36.34, 23.95.

HRMS: m/z calculated for C;,H;13NO,: 204.37 [M+H]* ; observed 204.31
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N-(6-fluoro-1H-inden-3-yl)acetamide
NHAc

D

'H NMR (300 MHz, DMSO) §; 9.77 (br, 1H), 7.76 (dd, J = 8.48 Hz, 1H), 7.31 (dd, J = 9.04 Hz, 1H),

7.16 (m, 1H), 6.73 (br, 1H), 3.37 (s, 3H), 2.12 (2H).

13C NMR (75 MHz, DMSO) §; 169.35, 163.03, 159.84, 145.40, 145.28, 136.84, 136.81, 136.43,

119.70, 119.59, 114.18, 114.13, 113.27, 112.97, 112.09, 111.79, 36.46, 36.43, 23.92.

HRMS: m/z calculated for C;gH1oFNO: 192.19 [M+H]* ; observed 192.25
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Figure S 8 'H NMR of 6a
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Figure S 9 13C NMR of 6a

=  N-(6-bromo-1H-inden-3-yl)acetamide
NHAc

gos

1H NMR (300 MHz, DMSO) &; 9.79 (br, 1H), 7.72 (d, J= 8.19 Hz, 1H), 7.64-7.63 (m, 1H), 7.54-

7.50 (m, 1H), 3.38 (s, 3H), 2.12 (s, 2H).

13C NMR (75 MHz, DMSO) §; 169.37, 145.40, 139.79, 136.58, 129.16, 127.37, 120.45, 118.98,

115.01, 36.41, 23.91.

HRMS: m/z calculated for C;;H;0BrNO: 253.19 [M+H]* ; observed 253.36
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=  N-(1H-inden-3-yl)isobutyramide
0

#

1H NMR (300 MHz, CD,Cl,) §; 7.54 (br, 1H), 7.51-7.48 (m, 1H), 7.33-7.30 (m, 2H), 7.29-7.23 (m,

1H), 6.85 (br, 1H), 3.43 (dd, J = 2.41 Hz, 2H), 1.25 (d, J= 6.87 Hz, 6H).

13CNMR (75 MHz, CD2CI2) 6; 175.48,142.93,139.85, 135.65, 125.91, 125.37, 124.21, 116.16,

115.17, 36.50, 36.18, 19.47.

HRMS: m/z calculated for C;3H1sNO: 202.36 [M+H]* ; observed 202.38

N

O

N

[a)

O
THOMNOM LW o~ TMmmm N
mmmY mnmnmN © M NS N A
NNNNNKNKN O I NRGECEY] - -
N =" | | — N

H,C
A (dd) (d)
‘ 3.43 25

2.22==

13242
0 91{#-
=
1 639«
F

7.6 7.2 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2 2.8 2.4 2.0 1.6 1.2
Chemical Shift

Figure S 12 'H NMR of 2a

SI-12



NANNANAN
OO0OpPDOO
NANNNN
Jalfal alala)
e MU HEHN - ON LOPOO
< Op OO P MAN — 0N iI©oOoO T O ~N
I AW T S =R AN <
~ T OO NANAN A~ TmMMmMMmAN OO (o))
— o o o o o nmmnmmInmwmmnmmm ~—
| R s Y N |
o
H,C
| 4
NH
H,C
A
D
/\
1
1 !
'w".ﬁll' 'Hl“ " al h ' '
270 250 230 210 19¢ 17¢ 150 130 110 90 70 50 30 10 -1C
Chemifal Shift
Figure S 13 13C NMR of 2a

= N-(1H-inden-3-yl)benzamide
0
HN

'H NMR (300 MHz, CD,Cl,) &; 8.04 (br, 1H), 7.93-7.90 (m, 2H), 7.63-7.51 (m, SH), 7.38-7.36 (m,

2H), 7.32-7.27 (m 1H), 7.00 (t, J = 2.42 Hz, 1H), 3.51 (dd, J = 2.47 Hz, 2H).

13C NMR (75 MHz, CD,Cl) §; 165.51, 142.96, 139.75, 135.60, 134.65, 131.89, 128.83, 126.99,

126.01, 125.54, 124.33, 116.09, 115.86, 36.64.

HRMS: m/z calculated for C;gH,13NO: 236.34 [M+H]* ; observed 236.39
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3. Additional reaction optimization parameters

OMe
CFj
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p H p p-tBu tBu PPhy
99
(R,S)-DuanPhos  (R,R- BenzP*) (R,R- QuinoxP*) (S-BINAP)
Figure S 16 Additional ligand screened in this work
0 0
NH [Co(stearate),] (5 mol%) NH
‘ bisphosphine (5 mol%) N
H, (60 bar), solvent
1a 60°C, 22 hrs 1b
Entry Ligand Solvent Conversion  Enantiomeric
excess
1 (S,S)-PhBPE MeOH -
2 (S,5)-""BPE i-PrOH >99% 52:47
3 (S,S)-""BPE tert-BuOH 75% 75:25
4 (S,5)-PBPE TFE - -
5 (R,R)-QunioxP* MeOH - -
6 (R,R)-QunioxP* i-PrOH - -
7 (R,R)-QunioxP* tert-BuOH - -
8 (R,R)-QunioxP* TFE - -

Reaction condition: [Co (stearate),] (5 mol%), Ligand (5 mol%), [substrate]=
0.1 mmol, solvent (2 mL), H, (60 bar), temperature = 60°C, reaction time =
22 hrs. Conversion determined by GC and NMR analysis. Enantiomeric ratio

was determined by chiral GC.
Table S 1 Optimization using [Co (stearate),]/bisphosphines
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0O 0]

A A

NH  [CoCl,] (5 mol%) NH
‘ bisphosphine (5 mol%) \
H, (60 bar), solvent
1a 60°C, 22 hrs 1b
Entry Ligand Solvent Conversion  Enantiomeric

excess

1 (S,5)-P"BPE MeOH 70% 30:70
2 (S,S)-PhBPE i-PrOH - -
3 (S,5)-""BPE tert-BuOH - -
4 (S,5)-""BPE TFE - .
5 (S,5)-MeDuPhos MeOH - -
6 (5,5)-MeDuPhos i-PrOH - -
7 (S,S)-MeDuPhos tert-BuOH - -
8 (5,5)-MeDuPhos TFE - -
9 (R,R)-QunioxP* MeOH - -
10 (R,R)-QunioxP* i-PrOH - -
11 (R,R)-QunioxP* tert-BuOH - -
12 (R,R)-QunioxP* TFE - -

Reaction condition: [CoCl;] (5 mol%), Ligand (5 mol%), [substrate]= 0.1
mmol, solvent (2 mL), H, (60 bar), temperature = 60°C, reaction time = 22
hrs. Conversion determined by GC and NMR analysis. Enantiomeric ratio
was determined by chiral GC.

Table S 2 Optimization using [CoCl,]/bisphosphines

0 0
NH [M] (5 mol%) NH
‘ (S.S)-""BPE (5 mol%) _
H, (60 bar), MeOH
1a 60°C, 22 hrs 1b
Entry Ligand Solvent Conversion  Enantiomeric
excess
1 NiCl, MeOH 70% 30:70
2 NiBr, MeOH - -
3 Ni(OTf), MeOH - -
4 FeBr, MeOH - -
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5 FeCl, MeOH - -
6 MnCl, MeOH - -

7 Mn(CO)sBr MeOH - -

Reaction condition: [M] (5 mol%), (S,S)-P"BPE (5 mol%), [substrate]= 0.1
mmol, solvent (2 mL), H, (60 bar), temperature = 60°C, reaction time = 22
hrs. Conversion determined by GC and NMR analysis. Enantiomeric ratio
was determined by chiral GC.

Table S 3 Optimization using other 15t row metals/bisphosphines

0 0
NH  [CoCly (5 mol%) NH
bisphosphine (5 mol%) \
H, (60 bar), solvent
1a 60°C, 22 hrs
Zn (50 mol%) 1b
Entry Ligand Solvent Conversion  Enantiomeric
excess
1 (S,S)-""BPE MeOH >99% 10:90
2 (5,5)-""BPE TFE 25% 8:92
3 (S,S)-MeDuPhos MeOH 60% 60:40
4 (S,5)-MeDuPhos TFE - -

Reaction condition: [CoCl,] (5 mol%), Ligand (5 mol%), [substrate]= 0.1
mmol, solvent (2 mL), H, (60 bar), temperature = 60°C, reaction time = 22
hrs. Conversion determined by GC and NMR analysis. Enantiomeric ratio
was determined by chiral GC.

Table S 4 Optimization using Zn-additive

/(O O
NH  [Co(OTf),] (5 mol%) NH
‘ (S,S-""BPE) (5 mol%) *
H, (50 bar), solvent

1a 40°C, 22 hrs, Zn (50 mol%) 1b

Entry Solvent Conversion Enantiomeric
excess
1 MeOH 90% 13:87
2 i-PrOH 40% 16:84
3 2-MeTHF >99% 6:94
4 1-BuOH 90% 9:91
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Reaction condition: [Co(OTf),] (5 mol%), (S,S)-""BPE (5 mol%),
[substrate]= 0.1 mmol, solvent (2 mL) , H, (50 bar),
temperature = 40°C, reaction time = 22 hrs. Conversion
determined by GC and NMR analysis. Enantiomeric ratio was
determined by chiral GC.

Table S 5 Optimization using other solvents and temparature

0O O
NH  [coCly] (5 mol%) NH
bisphosphine (5 mol%) y
H, (50 bar), solvent
1a rt, 22 hrs, Zn (50 mol%) 1b
Entry Ligand Solvent Conversion  Enantiomeric
excess
1 (S,5)-P"BPE MeOH 40% 9:91
2 (5,5)-""BPE i-PrOH 20% 6:94
3 (5,5)-""BPE 2-MeTHF 98% 8:92
4 (5,5)-""BPE 1-BuOH 90% 7:93
5 (R,R)-P'BPE MeOH 20% n.d.
6 (R,R)-P"BPE i-PrOH - -
7 (R,R)-P"BPE 2-MeTHF 70% 92:8
8 (R,R)-P"BPE 1-BuOH 50% 91:9

Reaction condition: [Co] (5 mol%), Ligand (5 mol%), [substrate]= 0.1 mmaol,
solvent (2 mL) , H, (50 bar), temperature = rt, reaction time = 22 hrs.
Conversion determined by GC and NMR analysis. Enantiomeric ratio was
determined by chiral GC.

Table S 6 Detailed solvent effect using CoCl, as metal precurosor

/«O O
NH  [Co(OTf),] (5 mol%) NH
‘ (S,S-""BPE) (5 mol%) *
H, (xx bar), solvent
1a 50°C, 22 hrs, Zn (50 mol%) 1b
Entry Solvent H, (bar) Conversion Enantiomeric

excess
1 MeOH 40 bar >99% 10:90
2 2-MeTHF 40 bar >99% 8:92
3 MeOH 30 bar >99% 9:91
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4 2-MeTHF 30 bar >99% 9:91

5 MeOH 20 bar >99% 9:91
6 2-MeTHF 20 bar >99% 7:93
7 MeOH 10 bar >99% 10:90
8 2-MeTHF 10 bar >99% 6:94
9 MeOH 5 bar 80% 10:90
10 2-MeTHF 5 bar >99% 6:94
11° MeOH 10 bar - -
122 2-MeTHF 10 bar 90% 6:94
13 2-MeTHF 30 bar 30% 30:70

Reaction condition: [Co(OTf),] (5 mol%), (S,S)-""BPE (5 mol%), [substrate]= 0.1
mmol, solvent (2 mL), H, (as desired), temperature = 50°C, reaction time = 22
hrs. Conversion determined by GC and NMR analysis. Enantiomeric ratio was

determined by chiral GC.2at room temperature. without Zn
Table S 7 Detailed solvent effect using Co(OTf), as metal precurosor as different conditions

4. General procedure for asymmetric hydrogenation (AH)

0 o)
NH [Co] (5 mol%) /Z<NH
A bisphosphine (5 mol%) AN
|/ _— H, (xx bar), solvent |//
R Zn (50 mol%), 50°C, 22 hrs R

SchemeS 1 General protocol for Co-catalyzed asymmetric hydrogenation of indanone derived enamides

All the hydrogenation experiments were performed in a stainless steel autoclave charged with an
insert suitbale for up to 8 reaction vessels (4 mL) with teflon mini stirring bars. In a typical experiment,
a reaction vessel is charged with [Co]-precursors (5 mol%) and ligand (5 mol%) and stirred for 10-15
mins in the appropiate solvent (2mL). Then the additive Zn (50 mol%) and desired substrates Xa (0.2
mmol) were added to the reaction vessel maintaining the inert atmosphere and the vessels were
placed in the autoclave. The autoclave was purged two times with nitrogen and three times with
hydrogen. Finally it was pressurized at the desired H, pressure at 50°C/60°C (as needed) for 22 h. After

the required reaction time, the autoclave was depressurized and the reaction vessels were diluted with

SI-19



EtOAc and filtered through a short pad of silica. The conversion was determined by GC, GC-MS and

NMR measurement and the enantiomeric excess was measured by GC or HPLC using a chiral coloumn.

5. Synthesis of Co-P"BPE complexes

= PhBPE-Co(Il)-OTf, complex:

THF
rt, overnight

[Co(OTf),] + (S,S)°'BPE [Co(S,S)"BPE](OTf),

SchemeS 2 Co-complex synthesis

In a glove box, (S,5)-BPE (0.2 mmol, 101 mg) and anhydrous Co(OTf), (0.2 mmol, 73 mg) was
dissolved in dry THF with a stirring bar. The reaction mixture was stirred overnight (16 h) which was
turned into light pink solution. The solvent was removed and the solid was washed with ether and
dried in Schlenk which afforded light violet powder. Elemental analysis C35H35CoF¢OgP,S,: Calculated

(%) C: 50.07, H: 4.20 S: 7.42; Observed (%) C: 50.26 H: 4.78 S: 7.038.

g-value

16 86 4.3 3 2 1.5
L LN DL DL L

dX"/dB

[Co'"(S,S-BPEP")|(OTH),
1 I 1 I 1 I 1 I 1 I 1
100 200 300 400 500
B (mT)

Figure S 17 Experimental X-band EPR spectrum of isolated [S,S-P"BPE)Co(OTf),]

= [PPBPE-Co(l)-Cl], dimer Co(l)-1 synthesis:

The [P"BPE-Co(l)-Cl], was synthesized according to the literature procedure via Zn-reduction. (Ref. M.

R. Friedfeld, H. Zhong, R. T. Ruck, M. Shevlin, P. J. Chirik, Science 2018, 360, 888.)
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Ph’(Pj"'Ph Ph P "'Ph Ph'[;lllph
AN al N _C—

( Co_ Zn > CO\CI/ O\

cl THF:MeOH (1:1)

/ 7 =)
Ph---~®‘Ph Phin T N—=Ph Py

In a glove box, (S,S)-""BPECoCl, (0.125 mmol, 80 mg) and Zn dust <10 um in size (0.6 mmol, 42 mg) was
dissolved in dry THF and MeOH with a stirring bar. The reaction mixture was turned into a deep green
solution and was stirred for 20 mins at room temperature. Then the solvent was removed and the solid
was dissolved in THF and filtered under inert conditions and dried under the Schlenk line which
afforded the desired [P"BPE-Co(l)-Cl], as dark green solid. Elemental analysis CggH7,Cl,Co,P,: Calculated

(%) C: 67.95, H: 6.04; Observed (%) C: 67.55, H: 6.26

(S,5)-""BPE-CoCl,

o (S,8)-P"BPE-CoCl, o

CoClz *m‘?:; BPE  (s.8)P"BPE-CoCI, after Zn addition ina;t:'?zh::g:"m) [(S.,8)-P"BPE-CoCll,
in THF:MeOH (1:1) fitate

= [PPBPE-Co(benzene)]BArF, Co(l)-2 synthesis:

The cationic Co(l) complex was synthesized according to the reported procedure.

T™MS
Pyridine LiCH,TMS Py.
CoCl, —F—=»> CoCl, —=2—"—=>— 'C
2 Step-1 (PY)s 2 Step-2 Py’ \
T™S
BAIF
Ph’(P)"/ph _‘ ra
AN
P 1.(S,S)P"BPE
Phi N —Ph 2. [(n°CsHs)Fe][BAr]
Q‘ Et,0/CgHg (2:1), rt, 5 mins

Step-3

Step-1: (Ref. Zhu, D.; Janssen, F. F. B. J.; Budzelaar, P. H. M. (Py)2Co(CH2SiMe3)2. Organometallics
2010, 29 (8), 1897-1908.)

(Py).CoCl,: Anhydrous CoCl2 (1.36 g, 10.4 mmol) was transferred into a 100 mL Schlenk tube, and 15

mL of pyridine was added. The resulting suspension of initially blue solid in a pink solution was stirred
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overnight at room temperature, during which the solid became pink. The solid was filtered off and
dried in vacuo, giving 3.65 g (78%) of pink crude (Py),CoCl,. Elemental analysis for CygH,oCl,CoNy:

Calculated (%) C, 53.83; H, 4.52; N, 12.56; Cl, 15.89 ; Observed (%) C, 53.67; H,4.85; N, 12.81; Cl, 16.10.

Step-2: (Ref. Zhu, D.; Janssen, F. F. B. J.; Budzelaar, P. H. M. Organometallics 2010, 29 (8), 1897-1908.)

(Py),CoCH,TMS: Synthesized as literature reported procedure. (Ref. Zhu, D.; Janssen, F. F. B. J,;

Budzelaar, P. H. M. Organometallics 2010, 29 (8), 1897-1908.)

[(R,R)-(PhBPE)Co(n5-CsHg)l1[BArF,]: Co(l)-2 Synthesized according to literature procedure. (Ref.

MacNeil, C. S.; Zhong, H.; Pabst, T. P.; Shevlin, M.; Chirik, P. J. ACS. Catal. 2022, 4680-4687.)

In a glovebox, a 25 mL Schlenk was charged with (py),Co(CH,SiMe;), (0.065 g, 0.17 mmol) as a dark
green semisolid and dissolved in 2 mL of diethyl ether. In a separate flask, (R,R)-PhBPE (0.084 g, 0.17
mmol) was weighed and dissolved in diethyl ether. The (py),Co(CH,SiMe;), solution was added
dropwise to the (R,R)-PhBPE solution. Then the color of the mixture was changed to yellow. Finally,
[(n>-CsHs)2Fe][BArF,] (0.178 g, 0.17 mmol) was weighed out as a deep blue solid and dissolved in a
mixture of diethyl ether and benzene (2:1) and added dropwise to the stirring ethereal solution of
(R,R)- (PhBPE)Co(CH,SiMes), (formed in situ), the deep blue color instantly gave way to bright yellow.
The reaction mixture was stirred for 15 minutes at ambient temperature. Volatiles were removed
under reduced pressure and the residue was washed with pentane (x 2) to remove ferrocene and silane
byproducts. The residue was dissolved in diethyl ether and filtered through cannula and dried under
reduced pressure (88% vyield) of [(R,R)-(P"BPE)Co(n®-Ce¢Hs)1[BArF,] as bright yellow crystalline solid.
Elemental analysis for C;,Hs,BCoF,,P,, : Calculated (%) C, 57.39; H, 3.61. Observed (%) C, 57.56; H,

3.48.
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(Py)4CoCly (py)4CoCl, in pentane  [(R,R)-P"BPECo(benzene)]BAr",”

= PhBPE-Co(l)-OTf, Co(l)-3 complex:

Zn
THF:MeOH (1:1)

- Zn(OTf)

[Co(S,S)P"BPE](OTf), [Co(S,S)P"BPE](OTf)

In a glove box, (S,S)-""BPECoOTf, (0.115 mmol, 100 mg) and Zn dust <10 um in size (0.15 mmol, 11 mg)
was dissolved in dry THF and MeOH with a stirring bar. The reaction mixture was stirred for 1h mins at
room temperature. Then the solvent was removed and the solid was dissolved in THF and filtered
under inert conditions and dried under the Schlenk line which afforded the desired P"BPE-Co(l)-OTf as
light red solid. Elemental analysis C3sH35CoF3;0,P,S: Calculated (%) C: 58.83, H: 5.08; Observed (%) C:

58.69, H: 5.26.

6. EPR experiments for mechanistic studies

In a prototypical measurement the sample have been prepared following different reaction set up in

order to mimic the active catalytic conditions, which have been depicted as follows:

= Experiment 1:

(Co(OTf), + (Ph)-BPE); 50°C sample taken out

in 2-MeTHF ' Hy (10 bar) for the analysis
+ E 1h
SchemeS 3 Experiment-1 g-value
[Co(OTf),] (3.6 mg) and (S,S)-""BPE(5.4 mg) were stirred 168643 3 2 1.5

for 10-15 mins in 2-MeTHF (2mL) at room temparature [C0"(S,S-BPEPM)(OT),

follwed by the addition of Zn (5-6 mg). Then the vial was

dX"/dB

SDC-CR-2

transferred into a autoclave and pressurized with 10 bar
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of H, and stirred the precatalyst for 1 h at 50°C. After that the reaction mixture was transferred into a

EPR tube and immediately iced in liquid nitrogen and subjected to the EPR analysis.

= Experiment 2:

_____________________

Co(OTf), + (Ph)-BPE |

substrate 50°C
in 2-MeTHF SV . | sample taken c_>ut
. ' Hy (10 bar) for the analysis
: + (@) . 2h

SchemeS 4 Experiment-2

[Co(OTf),] (3.6 mg) and (S,S)-""BPE(5.4 mg) were

Catalytic mixture

@ --------- (no H,)
SchemeS 5 Experiment-3 M’

g-value
stirred for 10-15 mins in 2-MeTHF (2mL) at room 16 86 4.3 3 2 1.5
Tt L
temparature follwed by the addition of Zn (5-6
catalytic mixture
mg) and substrate 1a (0.2 mmol). Then the vial %
=
was transferred into a autoclave and pressurized é
S=3/2
with 10 bar of H, and stirred the precatalyst for 2
S=1/2
h at 50°C. After that the reaction mixture was \’
. . . . T | T | T | T | T | T
transferred into a EPR tube and immediately iced
100 200 300 400 500
in liquid nitrogen and subjected to the EPR
a & ) B (mT)
analysis. Figure S 19 Experimental X-band EPR spectrum
= Eperiment 3:
Co(OTf), + (Ph)-BPE ’ g-value
substrate 50°C sample taken out 1|, ?'?'4i3' :I)) ’ % r 1|5
E in 2-MeTHF E 15h for the analysis

[Co(OTf),] (3.6 mg) and (S,S)-P"BPE(5.4 mg) were stirred for 10-
@0 S =372
o
-~
15 mins in 2-MeTHF (2mL) at room temparature follwed by the <
e

addition of Zn (5-6 mg) and substrate 1la (0.2 mmol). The ‘ S=1/2

catalytic mixture was for 1.5 h at 50°C. After that the reaction
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mixture was transferred into a EPR tube and immediately iced in liquid nitrogen and subjected to the

EPR analysis.

g-value
16 86 4.3 3 2 1.5
[ 7 7 I
[CA"(S,S-BPEPM(OTH),

In situ precatalyst
formation (no substrate)

Catalytic mixture

dX"/dB

no H,

Simulated
S =3/2

Simulated
S=1/2

1 I 1 I L] I | I 1 I ]
100 200 300 400 500
B (mT)

Figure S 21 Experimental X-band EPR spectrum comparison following catalytic conditions

7. Analytical data of the indanone-amides

= N-(2,3-dihydro-1H-inden-1-yl)acetamide

NHAc

1H NMR (300 MHz, CDCl5) &; 7.31-7.20 (m, 4H), 5.64 (br, 1H), 5.52-5.44 (m, 1H), 3.03-2.81 (m, 2H),

2.66-2.55 (m, 1H), 2.03 (s, 3H), 1.89-1.76 (2H).

13C NMR (75 MHz, CDCl3) §; 167.89, 141.55, 141.22, 126.11, 124.87, 122.92, 122.10, 75.54,

75.11, 74.69, 52.86, 32.17, 28.31, 21.55.
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HRMS: m/z calculated for C;1H13NO: 176.26 [M+H]* ; observed 176.23
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Figure S 22 'H NMR of1b
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Figure S 23 13C NMR of1b

=  N-(6-methoxy-2,3-dihydro-1H-inden-1-yl)acetamide

NHAc

_0

1H NMR (300 MHz, CDCl3) &; 7.11 (d, J = 8.09 HZ, 1H), 6.84-6.75 (m, 2H), 5.84 (br, 1H), 5.42 (q,
J=7.74 Hz, 1H), 3.77 (s, 3H), 2.94-2.71 (m, 2H), 2.62-2.51 (m, 1H), 2.01 (s, 3H), 1.85-1.73 (m,

1H).

13C NMR (75 MHz, CDCl3) §; 169.86, 159.08, 144.60, 135.26, 125.37, 114.40, 108.96, 55.54,

54.87, 34.54, 29.37, 23.43.

HRMS: m/z calculated for C;,H;5sNO,: 206.34 [M+H]* ; observed 206.37
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=  N-(5-methoxy-2,3-dihydro-1H-inden-1-yl)acetamide

NHAc

o

1H NMR (300 MHz, CDCl5) &; 7.18 (d, J = 7.97 Hz), 6.77-6.72 (m, 2H), 5.75 (br, 1H), 5.38 (g, J =

7.50 Hz, 1H), 3.78 (s, 3H), 2.99-2.79 (m, 2H), 2.62-2.53 (m, 1H), 2.00 (s, 3H), 1.87-1.77 (m, 1H).

13C NMR (75 MHz, CDCl3) 6; 169.82, 160.01, 145.25, 135.20, 124.83, 112.93, 109.91, 55.46,

54.20, 34.36, 30.41, 23.45.

HRMS: m/z calculated for C;,H;5sNO;: 206.37 [M+H]* ; observed 206.31
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Figure S 26 'H NMR of 5b
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Figure S 27 'H NMR of 5b

= N-(5-fluoro-2,3-dihydro-1H-inden-1-yl)acetamide

NHAc

F
1H NMR (300 MHz, CDCl3) &; 7.23-7.19 (m, 1H), 6.93-6.85 (m, 2H), 5.73 (br, 1H), 5.40 (g, J =

7.68 Hz, 1H), 3.00-2.78 (m, 2H), 2.64-2.53 (m, 1H), 2.01 (s, 3H), 1.89-1.76 (m, 1H).

13C NMR (75 MHz, CDCl5) 6; 169.87, 161.39, 145.77, 145.65, 138.74, 125.29, 125.17, 113.99,

113.69, 111.87, 111.58, 77.25, 54.03, 34.35, 30.25, 30.22, 23.40.

HRMS: m/z calculated for C;;H,FNO: 194.36 [M+H]* ; observed 194.39
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Figure S 30 1°F NMR of 6b

=  N-(5-bromo-2,3-dihydro-1H-inden-1-yl)acetamide

NHAc

Br

1H NMR (300 MHz, CDCl3) &; 7.37 (s, 1H), 7.34-7.30 (m, 1H), 7.14 (d, J = 8.00 Hz, 1H), 5.68 (br,
1H), 5.41 (1, J = 7.82 Hz, 1H), 3.00-2.79 (m, 2H), 2.63-2.52 (m, 1H), 2.02 (s, 3H), 1.86-1.73 (m,

1H).

13C NMR (75 MHz, CDCl3) 6; 169.85, 145.69, 142.29, 129.90, 128.00, 125.57, 121.91, 54.22,

34.06, 30.06, 23.42.

HRMS: m/z calculated for C;;H1,BrNO: 255.16 [M+H]* ; observed 255.18
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=  N-(2,3-dihydro-1H-inden-1-yl)isobutyramide

(@)
Qf;#
1H NMR (300 MHz, CDC|3) 5; .25-7.19 (m, 3H), 5.65 (br, 1H), 5.49 (1, ) = 7.888 Hz, 1H), 3.03- 2.81
(m, 2H), 2.65-2.55 (m, 1H), 2.42-2.33 (m, 1H), 1.83-1.72 (m, 1H), 1.21-1.17 (d, J = 11.92 Hz, 6H).

13C NMR (75 MHz, CDCl5) &; 176.77, 143.44, 127.93, 126.79, 124.82, 123.92, 54.38, 35.76,

34.16, 30.22, 19.81, 19.61.

HRMS: m/z calculated for C;3H;7;NO:204.23 [M+H]* ; observed 204.29
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Figure S 34 13C NMR of 2b
=  N-(2,3-dihydro-1H-inden-1-yl)benzamide

0O
HN

Co

1H NMR (Xxx MHz, CDCls) &; 7.82-7.77 (m, 2H), 7.54-7.35 (m, 4H), 7.29-7.20 (m, 3H), 6.36 (br, 1H),

5.71(q, J=7.69 Hz, 1H), 3.09-2.88 (m, 2H), 2.77-2.66 (m, 1H), 1.99-1.87 (m, 1H).

13C NMR (75 MHz, CDCl3) &; 167.24, 143.61, 143.15, 134.52, 131.55, 128.62, 128.13, 126.96,

126.89, 124.94, 124.14, 55.19, 34.23, 30.35.

HRMS: m/z calculated for C;gH;15NO:238.39 [M+H]* ; observed 238.41
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8. Synthetic protocol for Rasagiline synthesis

O o
NH [Co(OTf),] (5 mol%) [\1
(S,S)-""BPE (5 mol%) \ _ KeCOs
H, (20 bar), 2- MeTHF MeOH:H,O ©i>
1a 50°C, 22 hrs

)l
a4

H

K>CO3 (1.1 eqv)
Propargyl bromide (1 eqv)
acetonitrile, 30°C, 12 hrs

i

Rasagiline
(anti Parkinson’s therapeutic)

SchemeS 5 Azilect synthesis via C-catalyzed asymmetric hydrogenation

= Step-a (Co-catalyzed asymmetric hydrogenation of 1a):

H

-,
CD

The hydrogenation experiments were performed in a stainless steel autoclave charged with an insert
suitbale for up to 5 reaction vessels (7 mL) with teflon mini stirring bars. A reaction vessel is charged
with [Co]-precursors (5 mol%) and ligand (5 mol%) and stirred for 10-15 mins in the 2-Me THF (5mL).
Then the additive Zn (50 mol%) and desired substrates 1a (1.0 mmol) were added to the reaction vessel
maintaining the inert atmosphere and the vessels were placed in the autoclave. The autoclave was
purged two times with nitrogen and three times with hydrogen. Finally it was pressurized at the 20 bar
H, pressure at 50°C for 22 h. After the required reaction time, the autoclave was depressurized and
the reaction vessels were diluted with EtOAc and filtered through a short pad of silica (96% isolated
yield). The conversion was determined by GC, GC-MS and NMR measurement and the enantiomeric

excess was measured by GC or HPLC using a chiral coloumn.
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= Step-b (deacylation of 1b)

NH;

P

Potassium carbonate, K,CO; (3.0 mmol) was added to the MeOH/H,0 (1:1) solution of amide (1.5
mmol) and stirred for 25 hrs at 50°C. After that, the reaction mixture was concentrated in vacuum and
extracted in solution of DCM and saturated sodium bicarbonate solution. The organic layer was
separated and washed with brine and dried over MgS0O, and concentrated to result the corresponding
amine in 89% yield without the loss of optical purity (89% isolated yield).

1H NMR (300 MHz, CDCl5) 8; 7.35-7.32 (m, 1H), 7.24-7.19 (m, 3H), 4.38-4.33 (m, 1H), 3.01-

2.93 (m, 1H), 2.85-2.77 (m, 1H), 2.56-2.47 (m, 1H), 1.74-1.64 (m, 3H).

13C NMR (75 MHz, CDCl;) 6; 147.49, 143.12, 127.19, 126.50, 124.69, 123.32, 57.31, 37.40,

30.13.

[a]zgs = -15.4°(c 1.5, methanol)
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= Step-c (propargylation of 1c)

Potassium carbonate (1.1 eqv) was added to the solution of 1c (1 eq.) in 10 mL in acetonitrile.
Propargyl bromide (1.05 eq.) was added to the reaction mixture and stirred at 30°C for 12 h. The solid
was filtered off and solvent was removed. The residue was further purified via flash column (EtOAc:

Hexane , 30%) as yellow oil in 81% yield (98% ee).

1H NMR (300 MHz, CDCls) &; 7.37-7.33 (m, 1H), 7.26-7.18 (m, 3H), 4.38 (t, 1H, J= 6.7 Hz), 3.53
(dd, 2H, J=2.4 Hz), 3.10-3.00 (m, 1H), 2.88-2.78 (m, 1H), 2.46-2.34 (m, 1H), 2.26 (t, 1H, J= 2.45

Hz), 1.91-1.81 (m, 1H), 1.65 (s, 1H).

13C NMR (75 MHz, CDCl) §; 144.52, 143.84, 127.66, 126.28, 124.89, 124.21, 82.51, 71.43,

61.90, 36.19, 33.35, 30.48.
[a]zgs = 4+ 17.9°(c 0.2, chloroform)
HRMS: m/z calculated for C;,H14N: 172.2490 [M+H]* ; observed 172.2468

HPLC: Cellulose-3
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9. Deuteration of 1a and analytical data

iy ¥
NH  [Co (OTf),] (5 mol%) NH
(S,S-""BPE) (5 mol%) D
‘ D, (15 bar), 2-Me THF O‘ D
50°C, 20 h
1a S 1b-d,

Zn (50 mol%)
SchemeS 6 Asymmetric deuteration of 1a using Co/BPE precatalyst
Protocol for deuteration:

The deuteration experiment was performed in a stainless steel autoclave charged with an insert
suitbale for up to 8 reaction vessels (4 mL) with teflon mini stirring bars. In the experiment, a reaction
vessel is charged with [Co (OTf),]-precursor (5 mol%) and (S,5)-""BPE (5 mol%) and stirred for 10-15
mins in 2-Me THF (2mL). Then the additive Zn (50 mol%) and desired substrates 1a (0.5 mmol) were
added to the reaction vessel maintaining the inert atmosphere and the vessels were placed in the
autoclave. The autoclave was purged two times with nitrogen. Finally it was pressurized at the 15 bar
of D, pressure at 50°C for 20 h. After that, the autoclave was depressurized and the reaction vessels
were diluted with EtOAc and filtered through a short pad of silica. The conversion was determined by

GC and GC-MS measurement. The d-incorporation was analysed via NMR analysis (95% isolated yield).
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1 ?
NH [Co] (5 mol%) NH
‘ (S,S-""BPE) (5 mol%)
H, (15 bar), solvent O‘
50°C, 20 hrs
1a )
Zn
@)

enamide-imide /N Asymmetric ir_‘nide
isomerization hydrogenation

Figure S 45 Possible pathway of the hydrogenation of 1a
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10. Chiral HPLC traces

NHAc
_0
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Acg. Operator : analytik Seq. Line : 5

Acq. Instrument : LCS Location : Wvial 1

Injection Date : 471372823 B:21:56 PM Inj : 1
Inj Volume : 8.2 pl

Acqg. Method : Ci\CHEM32Y1\METHODSYWOD-H.M

Last changed : 41372823 12:39:49 PM by analytik

Analysis Method : C:\CHEM32\1\METHODSYOD-H.M

Last changed : 41472823 9:58:52 AM by Analytik

{modified after loading)
Method Info i OD-H, Hept./EtOH %8:18, @.3ml/min

additional Imfo : Peak{s) manually integrated

CADT C, Sig=210,8 Ref=360,100 (2308230400013 1.0)

;

1 L] - 1 T " L] T
q 5 10 15 20 5 &0
"DADT, Sig=221.00, B.00 Fef=of, EXT of 23040001311.0
mAL ]
400
300 4
200 3 é“f
] 3 g
100 -P\ F«-ﬁ
3 : TN
1 L] 1 ) L] ]
q 5 10 15 20 5 &0

Area Percent Report

sorted By t signal
Multiplier | 1.8688
pilution H 1. @888

Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 C, Sig=218,5 Ref=368,188
Peak RetTime Type wWidth area Height Area

# [min] [min] [mau*s] [mau] %

1 13.867 BB 8.3904 4192,.35938 150,.12187 358.1585
2 21.6B82 BB 8.5468 4165.36835 116.84898 49,3415

Totals : E358.21973 275.096278

Figure S 46 HPLC trace of rac-4b
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Acq. Operator : analytik Seq. Line : 4

Acg. Instrument : LCS Lecation : vial 2

Injection Date : 4/13/2823 7:25:53 PM Inj : 1
Inj Volume : @.2 pl

Acqg. Method : CIZVCHEM3Z2\1\METHODS\OD-H.M

Last changed 41372823 12:39:49 PM by Analytik

Analysis Method : C:\CHEM32\1\METHODS\OD-H.M

Last changed : 4142823 9:58:52 AM by aAnalytik
{modified after loading)

Method Inmfo : OD-H, Hept./EtOH %6:18, @.3ml/min

Additional Info : Peak{s) manually integrated

DAl C, Slg=210,8 Ref=350, 100 {2203033040001310.0)

g 10 5 25 e 20
“DADT, Sig=221 00, B.00 FeloF, 5T & 23040001310.0
maL '
400
300
] W
200 ] ‘:} i
] e o
. 2 -
] o
a 5 10 15 20 25 e 2

Area Percent Report

Sorted By ¢ Signal
Multiplier K 1. 8888
Dilution H 1.8888

Use Multiplier & Dilution Factor with ISTDs

signal 1: papl C, Sig=218,8 Ref=368,188
Peak RetTime Type wWidth aArea Height Area

# [min] [min] [mau*s] [mau] ®

1 13.853 FM 8.4941 2495,.78776 84.18787 94.7734
2 21.722 MM 8.5846 137.63455 4.54687 5.2266

Totals : 2633.34232 85.73314

Figure S 47 HPLC trace of enantioenriched-4b
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NHAc

Acg. Operator i analytik

Acq. Instrument : LCS

Injection Date : 4742823 9:58:35 AM

acg. Method ¢ C:YWCHEM32\1\METHODS\OD-H8.3.M

Seq. Line :

Location
Inj
Inj Volume

Last changed : 4472823 9:57:57 AM by Analytik

analysis Method @ C:\CHEM32\1\METHODSY\OD-HE.3.M

Last changed to4f4/2823 4:88:52 PM by analytik
{modified after loading)
Method Infa : OD-H, Hept./ELOH 95:5, @.3ml/min

Additional Info : Peak{s) manually integrated

: vial 2

: 1.8 pl

-150

DADT €, Sig=210,8 Ref=350, 100 {230423040000400. 0)

T T
10 15

5 20 5 35
“DAD1, Sig=229.00, B.00 Ref=0f, EXT of 23040000400.0
mall g
250 =
200 =
&
1504 ra 45.-@'
3 ﬂ ) g #
100 3&§F F =
50 <
04 j\; /\_
50
100 5
-0 1 L 1 T 1 I ]
a 5 10 15 20 25 35
area Percent Report
sorted By E signal
Multiplier H 1. 8888
Dilution H 1. 8888
Use Multiplier & Dilution Factor with ISTDs
signal 1: DAD1 C, Sig=218,5 Ref=368,188
Peak RetTime Type Width area Height area
& [min] [min] [mau*s] [mau] k]
1 25.233 BB 8.7517 7286.88879% 144.48715 58.68338
2 32.468 BB 8.8583 7176.1499@ 124.16216 49.9178

Totals :

1.43762e4 26E.560931

Figure S 48 HPLC trace of rac-5b
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Acg. Operator =
Acg. Instrument :
Injection Date

fLcg. Method E
Last changed E
Analysis Method :
Last changed E
Method Info =

Additional Infa :

Analytik Seq. Line :

LCS Location

4/472823 18:44:41 MM Inj :
Inj Volume :

C:ACHEM3Z\1\METHODZ\ 0D -Ha . 3. M
4/4/2823 9:57:57 AM by dnalytik
C:\HEMS 2\ I\METHODS\0D-Ha_3 .M
4/4/2823 4:82:88 PM by dnalytik
(modified after loading)

O0-H, Hept./EcOH 95:5, @.3ml/min

Peak{s} manually integrated

2

: Wial 12

1
1.8 ul

DDA C, Big=z 10,8 Ref= 350, 100 (2 30N23040000401 00
maL )
m-
B0
£00 o
ur F
2004 &:“'
l: L T L Jﬁ.II I
20 23 EE
"DADY, Big=229.00, 2.00 Refealt, EXT of 23040000301 D
reaild ]
®
500 -t!-'ﬁ
-
L0014
-ﬁ;:h?
200 gﬁ‘“
P .-L
l: L T L 1 I
i H 12 15 25 35
Area Percent Report
Sorted By Signal
Multiplier 1.8e848
Dilution = 1.88848
Use Multiplier & Dilution Factvor with ISTDs
Sipnal 1: DAD] C, 5ipg=218,F Ref=368,108
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mai*s] [mall] x
L L ] E Jommmmmmne Jommmmneee- fommmnee |
1 26.175 BB 8.7996 4.01942=4 038.46138 91.8437
2 31.845 MH 8.9475 4863.16658 B5.54361 B.9963
Totals : 5.48574=4 1824 80451

Figure S 49 HPLC trace of enantioenriched-5b
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NHAc

Acg. Operator : Analytik Seq. Line :

Acg. Instrument : LCS Location

Injection Date : 4/12/2823 E:28:59 PM Inj
Inj Volume

Acg. Method ¢ CIVCHEM3Z2Y1\METHODSYWI1-H.M

Last changed 1 4122823 4:15:38 PM by analytik

{modified after loading)
analysis Method : C:\CHEM32\1\METHODS%YOI1-H.M

Last changed t 4132823 9:32:26 AM by analytik
{modified after loading)
Method Infa : 0J-H, Hept./EtOH 2E:2, 2ml/min

Additional Imfo : Peak{s) manually integrated

1 vial 11

1
: 1.8 pl

DAD1 C, Sig=210,8 Ref=350,100 {230N23040001212.0)

mill ]
1754
130
1254
100 4
T3 E
503
5 -

0

J _F:;-zmsa
51 wsn

i (i e |
1] i [1] 20

"DAD1, Sig=221.00, .00 ﬁer-nr. EXT of 23040001212.0
maLl
175 4
150
125 3
100 =

&
_ < g
. - A

=1 & gl

&4

&

124

area Percent Report

sorted By E signal
Multiplier | 1. 8688
pilution H 1. @888

Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 C, Sig=218,E Ref=368,188

Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %
1 21.858 BB 8.5439 917.46997 24.55559 49,3467
2 38.579 BB 8.6184 923.11475 1E.24245 58.1533

Totals : 1848.5B472 42,79884

Figure S 50 HPLC trace of rac-6b
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analytik

Acqg. Operator : Seq. Line @
fcg. Instrument : LCS Location
Injection Date : 471272823 18:41:87 PM Inj

Inj Volume

Acg. Method ¢ C3WZCHEM3ZY1\METHODSYOI-H. M

Last changed ;401272823 4:15:38 PM by analytik
{modified after loading)

analysis Method @ C:%CHEM3IZAN1\METHODSWOI-H.M

Last changed ;401372823 9:32:26 AM by analytik
{modified after loading)

Methed Info ! 0J-H, Hept./EtDH 9B8:2

y Xmlfmin

additional Info : Peak{s) manually integrated

vial 21
1
1.8 pl

maLl 3
175 4
130 =
12-'5—:
100 <
75
503
25 -

DAD1 C, Sig=210.8 Ref=350,100 {230023040001214.0)

210
%

';

03

B [T e A S = "
Q jL1] 20

mAL 3
175 4
150 =
'IE‘E—:
1000 =
75
503
25 =

"DAD1, Sig=221.00, B.00 Ref=off, EXT of Z3040001214.0

|84

area Percent Report

sorted By : signal
Multiplier 1. 8888
Dilution 1. 8888

Use Multiplier & Dilutionm Factor with ISTDs

Signal 1: DAD1 C, 5ig=218,E Ref=3&8,188

Peak RetTime Type Width area
& [min] [min] [mau*s]

1 22.218 MM 8.6124 358.22171

Height

[mau]

Area

E

9,74888 18.8274

2 38

Totals :

549 MM e.8681 3214.28923 62.28588 @89.9726

3572.43804 T2.83476

Figure S 51 HPLC trace of enantioenriched-6b
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NHAc

Br
Acq. Operator : Analytik 5eq. Line : 4
Acq. Instrument : LCS Location : Vial 12
Injection Date : 4/12/2823 6:16:58 PM Inj : 1
Inj Volume : 1.8 pl
Acqg. Method : CIZCHEM3ZA\1\METHODSYWOI1-H.M
Last changed t 41272823 4:15:38 PM by analytik

{modified after loading)
analysis Method : C:\CHEM32\1\METHODSYOI1-H.M

Last changed t 41372823 9:32:26 AM by Analytik
{modified after loading)
Method Infa : 0J-H, Hept./EtOH 9E:2, 2ml/min

Additional Imfo : Peak{s) manually integrated

DAD C, Sig=210,8 Ref=350,100 {230023040001210.0)

miall ]
754
130 =
1253
100 4
73 E

o X

L S e S [N OO SN i S CEN L e |
10 20 30 a0

n":l.‘.[:ﬂ. Sig=221.00, B.00 Ref=cff, EXT of 23040001210.D
madl
175 4
150 5
125 3
100 4

?'5'! $

E
254 A b
s B i

area Percent Report

Sorted By E signal
Multiplier - 1.8688
Dilution E 1.8688

Use Multiplier & Dilution Factor with ISTDs
gignal 1: DAD1 C, Sip=218,E Ref=368,186
Peak RetTime Type width Area Height Area

& [min] [min] [mau+*s] [mau] %

1 36.798 MM 1.1888 17E6.29865 27.84559 58.3988
2 53.141 MM 1.6715 1758.5B3B6 17.53542 40,6892

Totals : 3544.87451 44,58181

Figure S 52 HPLC trace of rac-7b
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Acqg. Operator
Acg. Instrument

: Analytik
= LOS

Injection Date - 4412/2823 4:84:48 PM

Acqg. Method o C:%WCHEM32A\ I\METHODSYOI -H. M
Last chanped : 4f12/2823 4:15:38 PM by Analytik

Analysiz Method

{modified after loading)
C:WHEMZ2\I\METHODS OO -H. M

Seq. Line : 2

Location @ Vial 22X

Inj - 1
Inj Volume : 1.8 pl

Last chanpged 4/13/2823 9:32:26 AM by Analytik
{modified after loading)
Method Info : 0J-H, Hept.fExOH 98:2, 2Zml/min

Additional Info : Peak(s) manually imtegrated

OAD1 C, Sig=210,8 Ref=350, 100 (2301230001202

mlll
17s
150
1=
100 &
7= = 4:?
= 5 =
5 Ve
T i i
1 I T 1 L]
10 el - — £l el i
"DAD1, Blg=221.00, 5.00 Ref=olt, EXT of 230400012080
L
175
150
125
100
75 4 3
o = ="
S0 F ¥‘
EI
o= e T il 'h ¥
1 I T 1 L
I ain] 21 il el =i
Area Percent Report
Sorted By - Signal
Multiplier ] 1.@2a848
Dilution 1.8688
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADY C, Sig=218,8 Ref=368,188
Peak RetTime Type MHidth Area Hedight Area
# [min] [min] [mili+=] [mal] 4
L P B B [-ememnoee [o-mmeeee r
1 36.836 BB B.7318 E7@.84547 14.86362 28.9967
2 51.411 B 1.5516 3373_68555 35.16568 TO.8833
Totals - 414373182 49.22931

Figure S 53 HPLC trace of enantioenriched-7b
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HN

Acq. Instrument :

Injection Date

Acq. Method
Last changed

analysis Method
Last changed

Method Info

Additional Info

: AD-H, Hept./ETOH 95:5,

: Analytik Seq. Line : 5
LCS Location @ vial 11
: 2fB/2823 B:25:14 PN Inj : 1
Inj Volume : 1.8 pl

I CIZCHEM32\1\METHODS\AD-H.M
: 2fB/2823 4:22:23 PM by Analytik

(modified after loading)

I CIZCHEM32\1\METHODS\AD-H.M
: 2/9/2823 2:31:19 PM by Analytik

(modified after loading)
iml/min

: Peak(s) manually integrated

DADT C. Sig=210.8 Ref=380, 100 (23022 3020000810 0]
mAl
4004
200 % =
] ]
=
200 <
100 5
0+ v \ ———
_— - - - =
0 5 10 1 20 25 30
*DAD1, Sig=221.00, 8.00 Ref=cff, EXT of 23020000E10.0
maLl ]
4004
3004
200 5
4 P
100 iy §
s il -
T L] 1 L] Ll T
0 5 10 15 20 25 30
Area Percent Report
Sorted By Signal
Multiplier 1. eaaa
Dilution 1. 0808

use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 C, Sig=21@,8 Ref=368,100

Peak RetTime Type Width Area Helght Area
# [min] [min] [mAU*s] [mau] X
L [----]-mmmmee -mmmm e |--mmeeee R |
1 &.853 BB @.2751 4935.68781 278.06674 50.8328
2 B.387 BB 9.3416 4929,20898 223,23838 49.9672
Totals : 9B864.89688 5@1.29784

Figure S 54 HPLC trace of rac-2b
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Acq. Operator . Analytik seq. Line : 4

Acq. Instrument : LCS Location : vial 22
Injection Date : 2/8/2823 7:83:86 PM Inj : 1

Inj volume : 1.8 pl
Acg. Method i C:\CHEM3Z\1\METHODSYAD-H.M
Last changed : 2/8/20823 4:22:23 PM by analytik

(modified after loading)
Analysis Method : C:\WCHEM3Z\1\METHODS\AD-H.M
Last changed : 2/9/20823 2:31:19 PM by analytik
(modified after loading)
Methed Info : AD-H, Hept./EtOH 95:5, Iml/min

Additional Info : Peak(s) manually integrated

DADT C., Sig=210.8 =350, 100 (23020 2020000808 0]

mAL
400 4
5 &
:m? _@‘9
1 o
2007 %’
100 E ep“r?
] i‘“’w
0=
e T
a 5 10 15 20 25 30
"DAD1, Sig=221.00, 8.00 Ref=off, EXT of 23020000808.0
mALl
4004
300 4
200 &
1 " qgﬁ e
100 o T S
= - het
LI e T LB | L T L | Ty |
0 & 10 15 2 25 a0
Area Percent Report
sorted By : Signal
Multiplier y 1.0888
Dilution B 1.8808

Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 C, Sig=218@,8 Ref=36@,18@

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

e J-~-- - J-m e R s |
1 6.825 MM @.2916 3157.96143 180.48326 94.8881
2 £.353 MM @.3466 281.28481 9,67893  5.9919

Totals : 3359.24544 198.16219

Figure S 55 HPLC trace of enantioenriched-2b
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HN
&cg. Operator : Analytik Seq. Line : 8
Acqg. Instrument : LCS Location : Vial 3
Injection Date : 47372823 4:32:83 P Inj : 1
Inj Volume : 1.8 pl
Acg. Method o C:WWHEM324 1\METHODSY0D-H.H
Last chanped : 44372823 2:16:18 PH by Analytik

(modified after loading)

Analysis Method : C:\CHEM3Z\1\METHODS\OD-H.M

Last changed : 44472823 9:19:16 A by Analytik
{modified after loading)
Method Info : OD-H, Hept./ExOH 95:5, lml/fmin

Additional Info : Peak{s) manually imteprated

DADH C, Sig=z 10,8 Ref=350, 100 (2303 3040000308 0)
il
175 4
1504
125

100

: IS A

]
"DADA, Blg=229.00, 5.00 Refenl, EXT of 230400003080

175
150
12

1004 .f"
= g s

! K d

[} s - f\_

T T T T
] 2 4 E -] 12 b b

Area Percemt Report

Sorted By - Signal
Multiplier E 1.8888
Dilution - 1. 8888

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 5ig=018,8 Ref=368,188

Peak RetTime Type Midth Lrea Height Area
# [min] [min] [milr*s] [mil] X

1 B.166 BB 8.2785 1168.99898 68.31322 49 9537
2 13 899 BB 8.4792 1111 85428 34 .91668 58.8453

Totals - 22138 85318 95.22908

Figure S 56 HPLC trace of rac-3b
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Acg. Operator
Acg. Instrument
Injection Date

Different Inj Volume from Sequence !

Acg. Method
Last chanped

Analysis Method
Last chanped

Method Info

Additional Info

s
175 o
156
125 4
100
TS
50
g

Analytik Seq. Line :
LCS Location : Wial 11
4/3/2823 3:-88:81 PM Inj

Inj Volume : 1.8 pl
Actuzl Inj Volume : B.2 pl

C:\CHEM32% 1\METHODS OD-H_H
4432823 2:16:18 PM by Analytik
{modified after loading)
C:ZWCHEM32\ 1\METHODS DD -H. M
4447823 9:19:16 &M by Analytik
(modified afrer loading)

0D-H, Hept./ExOH 95:5, 1ml/min

Peak{z) manually integrated

OAD1 G, Big=Z10,8 Ref=320, 100 (230A23040000305.0)

175 o
150
125 5
Lol
=

sl

Bl

"DAD1, Big=229.00, E.00 Ref=oft, EXT of 23040000306 0

]

L]
4 1 | h [4]

E-

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.8ea88
1.8e88

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DAD1 C, Sip=218,8 Ref=368,188

Peak RetTime Type

# [min]

1 7.943 BB
2 13.635 MM

Width Lrea Height Area

8.2648 2283 38176 129.97155 96.9581
®.3516 71.68258 3.39440 3. 8410

Figure S 57 HPLC trace of enantioenriched-3b
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fAcq. Operator : Analytik Seq. Line
Acq. Instrument : LCS Location
Injection Date : 5/5/2823 1:53:33 PM Inj

Inj Volume
pifferent Inj volume from Sequence ! Actual Inj Volume

acqg. Method

€2 \CHEM32\1\METHODSYWCELLULOSES .M

Last changed : 5/5/2823 1:88:84 PM by analytik
{modified after loading)

analysis Method : C:\CHEM32\1\METHODS\CELLULOSE4.M

Last changed : 5/5/2823 3:38:17 PM by analytik
{modified after loading)

Method Info ! AS-H , Hept./EtOH 98:18, 1ml/min

additional Imfo : Peak{s) manually integrated

vial 1

1.8 pl
3.8 pl

DaD1 €, Sig=210.8 Ref=350, 100 {23057:23050000504. O}
maLl
4003
200 &
E &
] a3 o
o A/ ——
] B L
L] 1 1 L] 1
4] S 10 15 i} 25
"DAD1, Sig=221.00, 800 Ref=0ff, EXT of 230500005040
maLl
400
300
ﬂﬂE a
1 &,
100 k ju-':_ e a-ﬁb
0 ] J e o N - R
T T . T - T T
a S 1 15 20 25
Area Percent Report
Sorted By signal
Multiplier * 1.8888
Dilution 1. @888

Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 €, Sig=218,E Ref=368,188

Peak RetTime Type wWidth area Height Aarea

# [min]

[min] [mau*s] [mau] X

1 13.158 BB
2 15.928 BB

8.7584 4285,20348 82.53555 58.8551
8.7858 4863.86719 §8.21788 40,1443

Figure S 58 HPLC trace of rac-1c
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analytik Se8g. Line

Acg. Operator : : 4
Acg. Instrument : LCS Location : wial 2
Injection Date : 5/5/2823 1:87:28 PM Iinj ¢ 1

Inj Volums : 1.8 pl

C:\WCHEM32\1\METHODS YWCELLULOSES . M
5/5/2823 1:8E8:84 PM by Analytik
{modified after loading)
analysis method : Ci\CHEM32\1\METHODS\CELLULOSE4A.M
Last changed : 5/5/2823 3:38:17 PM by analytik

{modified after loadimg)
Method Info * AS-H , Hept./fEtOH 98:18, 1iml/min

Acg. Method
Last changed

sdditional Info : Peak{s) manually integrated

DaAD1 C, Sig=210,8 Ref=350,100 {230R23050000503.0)

miLl
a0 4
300
200 3 =
] 3
] =
o e
o3 . —
R e
1] 3 i[] 15 20 25
"DADN, Sig=229.00, B.0D Ref=0, EXT of 23050000503.0
mill
400 4
300
200 4
100 E
n" " i
] - 1 - . 1 v 1 1 ]
q 5 0 15 2 5 35
Area Percent Report
Sorted By : Signal
Multiplier E 1. 8888
Dilution 2 1. SE888

Use Multiplier & Dilution Factor with ISTDs

signal 1: DADl C, Sig=218,E Ref=368,188
Peak RetTime Type wWidth Area Height area
# [min] [min] [mau+*s] [mau] %

1 12.941 BB 8.6236 4553.72687 180,39518 l1lo8.pepe

Totals : 4553.72687 189,.39518

Figure S 59 HPLC trace of enantioenriched-1c
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NH
Acq. Operator : analytik 5eq. Line : 2
Acq. Instrument : LCS Location : wial 11
Injection Date : 411726823 12:31:11 PM Inj : 1
Inj Volume : &.2 pl
Acqg. Method 1 C:ZWCHEM3Z\1\METHODS\CELLULOSE3 .M
Last changed t 4 11726823 12:27:12 PM by analytik

{modified after loading)
analysis Method : C:\CHEM3Z2\1\METHODS\CELLULOSE3.M

Last changed t 411726823 2:16:15 PM by Analytik
{modified after loading)
Method Info : Cellulose 3 , Hept./EtOH 95:8,5, 8.5ml/min

additional Info : Peak{s) manually integrated

DaD1 €, Sig=210,8 Ref=360, 100 (2304423040001101.0)
maLl 3
175 4
150 =
125 3
100 =
TS E
503
ﬁ -

‘F::FSJW
ir_:bg.iﬂﬂﬁ
?

(1] 2 2 -] 8
"DAD1, Sig=221.00, 8.00 Ref=0f, EXT of 230400011301.D

1
‘}sam
0893

Area Percent Report

Sorted By ] signal
Multiplier £ 1.8888
Dilution I 1.8888
Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 C, Sip=218,B Ref=36@,188
pPeak RetTime Type wWidth area Height Area

& [min] [min] [mau*s] [mau] %

1 8.319 BB 8.17569 A476.85875 41.1&8l8 58.1582
2 9.8E5 BB 8.2139 473.85583 34.89518 49.8418

Totals : 949.11363 75.25528

Figure S 60 HPLC trace of rac-1d
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Acq. Operator . Analytik 5eq. Line : 4

Acq. Instrument : LCS Location : vial 12
Injection Date : 4/11/2823 1:23:16 PM inj : 1

Inj volume : ©.2 ul
Acqg. Method : C:\CHEM32\1\METHODS\CELLULOSE3.M
Last changed 411172823 12:56:54 PM by Analytik

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\CELLULOSE3.M

Last changed 471172823 2:18:24 PM by Analytik
(modified after loading)
Method Info : Cellulose 3 , Hept./EtOH 95:8,5, @.5ml/min

Additional Info : Peak(s) manually integrated
DADT C, Sig=210.8 Re=380, 100 (Z30423040001103 D)

0 2
"DAD1, Sig=221.00, 8.00 Ref=off, EXT of 23040001 103.D

Area Percent Report

sorted By . Signal
Multiplier : 1.8088
Dilution ) 1.@g8e

Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 €, Sig=218,8 Ref=360,100

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

1 E.2492 MM 9.174% 132.808711 12.57682 ©.9017
2 9.7e5 BB 9.2168 1.45@82e4 1914.97113 99.9983

Totals : 1.46482e4 1827.54795

Figure S 61 HPLC trace of enantioenriched-1d
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11. Chiral GC traces

NHAc
Acqg. Operator : S¥STEM Seq. Line : 3
Sample Operator : SYSTEM
Lcg. Instrument : GC B398 Location : 34 (F)
Injection Date : 4772822 4:58:58 PM Inj - 1
Inj Volume - 1 pl
Arg. Method : DryChapStarion 1\ Datay22 -84 install 2822-84-87 14-59-85\alpha-enamide_FID-
ml.M
Last changed : 4742822 4:31:33 PM by SYSTEM

Analy=zis Method : D:%\WhenStation}1ZData\22-B4%install 2822-84-87 14-59-853\alpha-enamide FID-
ml.M (Sequence Method)

Last changed : A/B/2822 B:33:37 AM by SYSTEM
(modified after Loading)

Method Info : alpha-enzmide-AH

Sample Info : SDC-1-indanons enamide

Additional Info : Peak(s) manually integrated

FIO B, Back Sigral (22-080nstall 20E2-04-C7 14-55-05000C-1-Indanone enamide )
L
i -gf .g?‘ir
T
13 4
129
114
104
L] L'-JFL_
- i
b T T T T T T T T - T
& i0 15 20 25 30 5
Area Percent Report
Sorted By = Signal
Multiplier = 1.8a88
Dilution = 1._8888

Use Multiplier & Dilution Factor with ISTD=s

Sipnal 1: FID1 B, Back Signal

Peak BetTime Type Width

Lrea Heipght Area

#  [min] [min]  [pA*s] [pa] %

1 23832 MM T &.1121
2 X 336 MM T @.1225

Totals -

31.59382 4_60638 49_57137
32.13937 4_ 37179 58_42B63

63_73248 9_4aG6EaB

Figure S 62 Chiral GC trace of rac-1b
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hry. Operater @ SYSTEM Giny. Lira @ 1
Cample Dpuratos @ SYSTEM

Acd. InsTrumont @ G0 2003 Lecarlom @ i ([F]
Imjection Date @ 202001803 3:éd:41 M Inj : i
Inj voluss @ 1l
ACd. Pathod ¢ DehChemStat ion\ IVOWTa\DEF G M03-81-21 15-086-340%alpha-anamide FID-81.H
LaiT Chargind DONEILFIBEY 1B0ERIEd AR by SWSTEM
analysls Method @ DivChesStation\iWData\DEF G ME23-82-21 15-B6-34%algha-anamide FDD-m1.H [
Sedquande PuTRod)
LaiT <hafgind D415 RIS 4137003 PH By SYSTEM
(modifiod after loadisg)
Huthod Iafo ¢ alpia - sl e - B
Cample Info ¢ SDC-AM-562
: Addicional Infe @ Peak{c) Sanuall ated

_mm%. 1 T T

H- -—

ol

il

o

N =

R

s
i o F#-
L—‘— J —

it i i i i & ik a ik
Area Parcent Report
Sorted By : Signal
Multiplisr ; 1. ésdE
DilutEon - 1. e
Usar Multiplier & Dilutlon Factor with ISTDE
Signal 1: FID1 B, Back Signal
Piak AurTise Tyge WidSth Erdia b ight Eidia
& [=mEn] [sin]  [pas] [p&] =

1 2i 664 MM 8. 1157  16.890et 104532  9.60653
2 23981 MM B.1385 149 B548T 2B 30 99 38347

Totals : BR5.9548E  1i.&1dds

Figure S 63 Chiral GC trace of enantioencihed-1b
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Acqg. Operator

Sample Operator
BAcqg. Instrument
Injection Date

BAcg. Method
Last changed
Analysis Method
Last changed

Method Info

Sample Info

SYSTEM Seq. Line : 1
SYSTEM

GC B398 Location : 2 (F)
2/21/2823 5:58:-81 PM Inj - 1

Inj Volume : 1 pl
D:\ChemStation\1\Data\DEF_GC 2823-82-21 17-55-5B\valpha-enamide FID-ml.M
18,21 /2822 18:89:84 AM by SYSTEM
D:\ChesStation1\Data\DEF_GC 2823-82-21 17-55-58\alpha-enamide FID-ml_ M {
Sequence Methad)
4/15/2823 4:35:16 PM by SYSTEM
{modified after Loading)

: alpha-enamide-AH

: EDC-RH-5363

Bdditional Info :

Peak(s) manually integrated

FIO1 B, Back Signal (DEF_GC 20453-02-21 175552 DC-RH-52.0)
"
184
18+ @PP
14+
12+
[ ﬁ‘l
104 i#
- h—
=+
[
- . — T T T L | T L T L T T T T ¥ T T T T T T T T ¥ T T ” v
= 20 1 22 24 = il 7 28
Area Percent Report
Sorted By = Signal
Multiplier = 1.8888
Dilution = 1.8888

Use Multiplier & Dilution Factor with ISTDs

Siprnal 1: FID1 B, Back Sipnal

Peak RetTime Type

# [min]

Width Lrea Height Area
[min]  [eA*s] [pA] %

1 22.687 MM
2 23.925 MM

Totals -

@.1983 6.8857F 5.32940e-1 6.54018
8_2588 B5.44192 5_67737 93_35608

91 .52766 6_21832

Figure S 64 Chiral GC trace of enantioencihed-1b
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4L

Acq. Operator i SYSTEM 5eq. Line : 1

Sample Operator @ SYSTEM
Acg. Instrument : GC BE98 Location : 1 {F)
Injection Date @ 4272823 12:84:83 PM Inj : 1
Inj wolume : 1 pl
Acq. Method ¢ D:\Chemstation\1\Data\DEF_GC 2823-84-82 12-81-51\alpha-enamide_FID-ml.M

Last changed
analysis Method

18/21/2822 18:89:84 AM by SYSTEM
D:\Chemstationh1\Data\DEF_GC 2823-84-82 12-81-51\alpha-enamide FID-ml.M {
Sequence Method)
Last changed : 4/2/2823 3:16:28 PM by SYSTEM
{modified after loading)
Method Info ¢ alpha-enamide-AH

sample Info ¢ SDC-1a-R-amide

additienal Infeo : Peak{s) manually integrated

FAD1 B, Back Signal (DEF_GC 2023-04-02 12-01-3NSDC-1a-R-amicda D)
na ]
354
04
25 4
s g
&
15 4
10 4
—T . T — T T T
10 15 20 Fs) H 35 40 45
Area Percent Report
Sorted By E signal
Multiplier E 1.8888
Dilution H 1.8888

Use Multiplier & Dilution Factor with ISTDs

5ignal 1: FID1 B, Back Signal
Peak RetTime Type Width Area Height Area
# [min] [min] [pa*s] [pa] E
|
1 23.859 BB 8.1%937 127.26988 9.81262 1.888e2

Totals : 127 . 26968 S9.81262

Figure S 65 Chiral GC trace of enantioencihed-1b (recrystallized)
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Acq. Operator
sample Operator

Acq. Instrument
Injection Date

Acq. Method
Last changed
Analysis Method
Last changed
Method Info

sample Info

Additional Info

: SYSTEM Seq. Line :
SYSTEM

: GC EB9@ Location :

: 4272823 1:82:59 PM inj

Inj Volume :
i D:\ChemStation\1\Data\DEF_GC 2823-84-82 12-81-51\alpha-enamide_FID-ml.M
T 18/21/2022 19:89:84 AM by SYSTEM
: D:\Chemstation\1\Data\DEF_GC 2823-04-82 12-81-51\alpha-enamide_FID-m1.M (

sequence Method)

T 4f2/2823 3:19:91 PM by SYSTEM

(modified after loading)

: alpha-enamide-AH
! SDC-la-5-amide

: Peak({s) manually integrated

1 pl

FID1 B, Back Signd (DEF_GL 2023-04-02 12-01-51GDG-1a-S-amsde D)
)
:ﬁ —
30 4
m
b
z:' -
15
10 L
I T T Ll
10 15 20 25 30 35
Area Percent Report
sorted By Signal
Multiplier 1.2808
Dilution 1.2208

Use Multiplier & Dilution Factor with ISTDs

Signal 1: FID1 B, Back Signal

Peak RetTime Type width Area
# [min] [min] [pa*s]
] ET— |--mnf-mmmeee s [--mmmmmee- J---nne-- |

1 22.683 BB 2.1928 168.32930 11.91964 1.808e2

Totals : 168.3293@ 11.919%64

Figure S 66 Chiral GC trace of enantioencihed-1b (recrystallized)
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Acg. Operator : SYSTEM Seq. Line : 1
sample Operator : SYSTEM
Acg. Instrument : GC BEO@ Location : 1 {F)
Injection Date @ 6/38/2823 1:28:56 PM inj @ 1
Inj wolume : 1 pl
Acqg. Method : DihvChemStationtai\Data\DEF_SC1 2823-86-38 13-26-88\alpha-enamide_FID-ml-M2-a
«M

Last changed
Analysis Method

6/38/2823 1:25:32 PH by SYSTEM

Dr\chemstation\1\Data\DEF_GC1 2823-86-38 13-26-88\alpha-enamide_FID-ml-MZ-a
.M (Sequence Method)

7/3/2823 11:18:15 AM by SYSTEM

{modified after loading)

Method Info t alpha-enamide-aH

Last changed

sample Info ¢ SDEC-RH-611-3

Additional Info : Peak{s) manually integrated
FIOT B, Back Signdl [DEF_GL 1 2025-06-30 13- 26-I0G De- A5 11-3.0)

pa]
275
25
225-3
20
175
15
125
10
25 275 ] 20 425 a5 ATS
area Percent Report
Sorted By H Signal
Multiplier 5 1. 8688
Dilution = 1.8888
Use Multiplier & Dilution Factor with ISTDs
signal 1: FID1 B, Back Signal
Peak RetTime Type Width area Height area
# [min] [min] [pa*s] [pa] %
P |- == P R J-mmmeeem |
1 31.738 WM 8.279E 54.75732 3.26218 32.8B563
2 33.862 MM 8.3133 111.75181 5.0444EF £7.11437
Totals : 166.58834 9.28658

+*+* End of Report ***

Figure S 67 Chiral GC trace of crude reaction using Co(l)-1 as precatalyst (as shown in Figure 7)
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Acqg. Operator - SYSTEM Seq. Line : 1
Sample Dperator @ SYSTEM
fAcg. Instrument : GC B398 Location : 2 (F)
Injection Date - 7/3/2823 11:87-44 &M Inj - 1
Inj Volume : 1 upl
Acqg. Method : D:ZCherStation\1\Data\DEF_GC1 2823-87-83 11-85-48\alpha-enamide_ FID-ml-N2-a
-M
Last chamgped : 6/38/2823 1:25:32 PM by S¥STEM

Analysis Method -

D:\ChenStation\ 1\Data\DEF_GC1 2823-87-83 11-85-48%alpha-enanide_ FID-ml-N2-a

.M (Sequence Mathod)

Last changed : 74372823 12:34:84 PM by SYSTEM
({modified after Loading)

Method Info : alpha-enamide-AH

Sample Info : SD{-RH-616

Additional Info

Peak(s) manually integrated

FIDT B, Back Slignal (DEF_GC 20250702 11050 e00-HH-5 16.00
Al
a5
40+
35 e
=
-
23 -]
5]
z04 &4’
gﬁk
154
L
5 - T T T T T T T T
s 27.5 30 325 a5 IT5 40 435 45 4TS
Area Percent Report
Sorted By = Signal
Multiplier = 1.Ga88
Dilution = 1.sa88
Use Multiplier & Dilution Factor with ISTDs
S5ignal 1: FID1 B, Back 5ipnal
Peak BetTime Type Width Area Height Area
# [min] [min] [pfi*s] [pA] b

1 31.775 BB
2 33.928 HH

8.1922 3I71.84453
&.2919 118.393&7

22_88524 T5_.8183B
6.73064 24 180962

Totals : 489 43766 29 _644ER

*##+ End of

Report *#+

Figure S 68 Chiral GC trace of crude reaction using Co(l)-2 as precatalyst (as shown in Figure 7)
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Acqg. Operator ! SYSTEM 5eq. Line : 1
sample Operator @ SYSTEM

Acg. Instrument : GC BED@ Location : 1 {F)
Injection Date : 7/3/2823 9:50:53 AM inj : 1
Inj Wolume : 1 pl
acg. Method : D:%Chemstationy1\Data\DEF_GC1 2823-87-83 89-57-85\alpha-enamide_FID-ml-M2-a
M
Last changed : 6/38/2823 1:25:32 PM by SYSTEM

analysis Method @ D:\Chemstation\1\Data\DEF_GC1 2823-87-83 80-57-85\alpha-enamide_FID-ml-M2-a
.M (sequence Method)

Last changed t 7372823 11:87:1E &M by SYSTEM
{modified after loading)
Methed Info ! alpha-enamide-AH

sample Info SDC-1lindaone substrate

FID1 B, Back Signal (DEF_GC1 2023-07-03 09-57-0SSD:C-lindaone subsiraie.n)

15

Area Percent Report

Sorted By Signal
Multiplier 1.@888
Dilution H 1.8686
use Multiplier & Dilution Factor with ISTDs

signal 1: FID1 B, Back Signal

Figure S 69 Chiral GC trace of substrate 1a
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