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1. General Information

Unless otherwise noted, all the reactions were performed using oven-dried schlenk tubes under
nitrogen. The reactions were monitored by Merck silica gel 60 F2s4 precoated plates (0.25 mm)
visualizing under UV light (254 nm) or I, staining. Temperature mentioned for any reaction is
corresponding to the oil bath temperature. Column chromatography was performed using silica
gel 60-120 A or 100-200 A mesh of Merck Company.

All the commercial reagents and anhydrous solvents were purchased from Sigma- Aldrich, Alfa
Aesar, Merck, Spectrochem, Avra Synthesis Pvt. Ltd. and directly used as received without any
further purification. Pentamethylcyclopentadienyl iridium dichloride dimer ([IrCp*Cl2]2) catalyst
was purchased from TCI. 7-Methylquinoline was purchased from TCI that contain 25% 5-
methylquinoline at maximum. 3-Ethylquinoline,! 3-Phenylquinoline,? 6-Phenylquinoline,® and 6-
ethylester quinoline* were prepared according to literature procedures.

Analytical Methods

'H, BC and '°F nuclear magnetic resonance spectra were recorded on Bruker Advance Il 400
MHz spectrometer at 25 °C. NMRs of the products were measured in CDClz. The chemical shifts
in 'H NMR and 3C{1H} NMR spectra are reported in parts per million (ppm) and are referenced
to the residual solvent signal as the internal standard; *H NMR spectra (CDCls § 7.26 ppm) and
13C (CDCl3 8 77.16). The coupling constant (J) was reported in Hertz (Hz). Splitting patterns are
denoted as "s" for singlet; "d" for doublet; "t" for triplet; "g" for quartet; "sext" for sextet; "sept"”
for septet; "m™"for multiplet, "br" for broad; "dt" for doublet of triplets; "td" for triplet of
doublets. ESI-HRMS were recorded on AGILENT 6520 Q-TOF spectrometer. IR spectra were
recorded with Agilent Cary 630 FTIR Spectrometer.
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2. Experimental Procedures

(a) General procedure for the synthesis of quinoline N-oxides:>*
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To a solution of the corresponding quinoline (0.5 mmol) in DCM (5 mL) was added m-CPBA
(1.5 equiv) at 0 °C. The reaction mixture was allowed to stir at room temperature for 16-24 h.
The reaction mixture was diluted with DCM and washed with NaHCO3 followed by brine
solution. The combined organic part was dried over anhydrous Na;SOs and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica gel with
80% ethyl acetate in hexane to 100% ethyl acetate as the eluent. Pure quinoline N-oxides were
obtained with 70—90% yields.

(b) General procedure for the synthesis of pyridinium and quinolinium salts:%"

z
y N N BnBr (\:LR Z | \—R
R— |l or R—r _ \R'l) s+ A2
A NZ l\N/ solvent s N™
rt - reflux @) Br

3a-3s 5a-5j

A mixture of the corresponding quinoline/pyridines (1.0 equiv) and benzyl bromides (2.0 equiv)
in acetone/CHsCN/toluene was stirred at reflux for 24-30 h. The solvent was removed under
reduced pressure. Resulting precipitate was washed with diethyl ether and dried under vacuum to
give the desired pyridinium and quinolinium salts.

Acetone was used as a solvent for 3b-3d, 3f, 3h-3l, 3n-3p, 3r, 3s, 5e, and 5f-5h.
Acetonitrile was used as a solvent for 3m, 3q, 5a-5d, 5i, and 5j.

Toluene was used as a solvent for 3e and 3g.
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(c) Substrates employed in the reaction:

Quinoline N-oxides:
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Quinolinium Salts:
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= NBr
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(e) General procedure for the transfer hydrogenation of quinolines N-oxides (Condition
A):

To an oven dried Schlenk tube, was charged with quinoline N-oxide (1) (0.5 mmol), [IrCp*Cl2].
(2.0 mol %), Ligand (4.0 mol %) and Cs2COs (1.0 equiv.), and exchanged with nitrogen and
vacuum three times. Then ethanol (3.6 mL) and H2O (10 equiv.) was added in the reaction tube
under N2 atm. The reaction mixture was stirred at 90 °C for 20-24 h. Upon completion, the
reaction mixture was cooled, diluted with DCM, filtered through Celite and concentrated under
reduced pressure. The residue was purified by column chromatography on silica gel (1-10%
hexane/ethyl acetate as eluent) to yield the corresponding product.

(F) General procedure for the transfer hydrogenation of pyridinium and quinolinium salts
(Condition B):

To an oven dried Schlenk tube, was charged with N-heteroarenium Salts (3 or 5) (0.5 mmol),
[IrCp*Cl2]2 (2 mol %), Ligand (4 mol %), KI (3.0 equiv) and DABCO (1.0 equiv.), and
exchanged with nitrogen and vacuum three times. After adding ethanol (5-6 mL), the reaction
mixture was stirred at 90 °C for 20-24 h. Upon completion, the reaction mixture was cooled,
diluted with DCM, filtered through Celite and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (1-10% hexane/ethyl acetate as eluent) to
yield the corresponding product.



(9) Optimization of the reaction conditions with quinoline N-oxide:

[IrCp*Cl5], (2 mol %)
+. > 7
N Cs,CO; (1 equiv.) H NK N

O  Ethanol (0.07M, 1 mL)
1a H,0 (10 equiv.)

e 90°C,20N N, ] 22 ="
Q - R=0Me,L1; 0 0
O peE oY o
R = Ph, L4 L5 L6
Entry Deviation from the standard conditions Yieldzg%) of

1 None 85 (70)°

2 Without ligand 46°

3 K2COs/NaOAc/Na2COs instead of Cs2CO3 n.d.

4 EtaN instead of Cs2COs n.d.

5 Cs2C03 (0.5 equiv) 65

6 Cs2C03 (0.2 equiv) 30

7 Ethanol (0.5mL, 0.14M) 85

8 Ethanol (1.0 mL, 0.069M) 83

9 Ethanol (1.5 mL, 0.046M) trace

10 50 °C trace

11 Pd(OAC): n.d.

12 NiCl2 n.d.

13 CpMn(CO)3 n.d.

aReaction conditions: 1a (0.068 mmol), [IrCp*Cl2]2 (2 mol %), L (4 mol %), Cs2COs (1 equiv.), H20 (10 equiv.), ethanol (1 mL)
at 90 °C for 20 h under N2. *HNMR yield using 1,3,5-trimethoxybenzene as internal standard. n.d. = not detected. Plsolated yield.



(h) Optimization of the reaction conditions with pyridinium salt:

N-OMe [IrCp*Cls], (2 mol %) OMe
| L1 (4 mol %)
+Z _ '

o

Br DABCO (1.0 equiv.), N
Kl (3.0 equiv), ethanal (1 mL)
90 °C, 24 h, N,

3c 4c
Entry Deviation from the standard conditions Yiglfd4£%)
1 None 78P
5 Without base nd.
3 Without ligand 33
4 With L5 instead of L1 62
5 With L6 instead of L1 64%
6 With CyJohnPhos instead of L1 .
7 With 1,10-phen instead of L1 .
8 With PPhzinstead of L1 n.d.
9 MeOH instead of ethanol 75
10 [Ir(COD)CI;]2 instead of [IrCp*Cl].-catalyst n.d.
11 Pyridine N-oxide instead of pyridinium salt n.d.
13 70°C Trace
14 KI (1.0 equiv) 60
15 KI (2.0 equiv) 64

S7

aReaction conditions: 3c (0.036 mmol), [IrCp*Cl2]2 (2.0 mol %), L1 (4.0 mol %), DABCO (1.0 equiv.), KI (3.0
equiv.), ethanol (1 mL) at 90 °C for 24 h under N2.(b) isolated yield.
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3. Characterization data of Starting material

3-ethylquinoline 1-oxide (11)

X Et
+2
N

O The representative general procedure 2(a) was followed, using 3-Ethylquinoline
(250 mg, 1.6 mmol) for 24 h. Purification by column chromatography (eluted with 90% EtOAc
in hexane) furnished 1l (236 mg, 85% vyield) as a yellow oil.

1H NMR (500 MHz, CDCls): 58.60 (d, J = 8.7 Hz, 1H), 8.39 (d, J = 0.9 Hz, 1H), 7.71 (d, J = 8.2
Hz, 1H), 7.62-7.59 (m, 1H), 7.53-7.50 (m, 1H), 7.47 (s, 1H), 2.67 (g, J = 7.6 Hz, 2H), 1.25 (t, J
= 7.6 Hz, 3H).

13C NMR (125 MHz, CDCls): 6139.8, 137.4, 136.6, 130.3, 129.5, 128.7, 127.6, 124.6, 119.5,
26.2,14.7.

HRMS (ESI): Exact mass calculated for C11H11NO [M+H]*: 174.0924, found: 174.0917.
1-benzyl-3-methoxypyridin-1-ium bromide (3c)

X OMe

+2
N

©) Br
The representative general procedure 2(b) was followed, using 3-methoxy
pyridine (300 mg, 2.7 mmol) reflux for 24 h to give 3c (750 mg, 99%) as a yellow solid.

1H NMR (400 MHz, DMSO-ds): 5§9.31 (br, 1H), 8.91-8.89 (m, 1H), 8.27 (d, J = 8.7 Hz, 1H),
8.12-8.08 (m, 1H), 7.63 (br, 2H), 7.42 (br, 2H), 5.93 (br, 2H), 4.02 (s, 3H).

13C NMR (100 MHz, DMSO-de): 6158.6,137.5, 134.9, 133.2, 131.2, 129.8, 129.6, 129.3, 129.2,
63.5, 58.1.

Melting point: 143-145 °C;
HRMS (ESI): Exact mass calculated for C13H1aNO [M]*: 200.1070, found: 200.1073.

1-benzyl-5-ethyl-2-methylpyridin-1-ium bromide (3d)
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The representative general procedure 2(b) was followed, using 5-ethyl-2-methylpyridine (300

mg, 2.5 mmol) reflux for 24 h to give 3d (600 mg, 82%) as a white solid.

1H NMR (400 MHz, D,0): §8.59 (s, 1H), 8.26 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 8.2 Hz, 1H),
7.40-7.39 (br, 3H), 7.18-7.16 (m, 2H), 5.72 (s, 2H), 2.76 (q, J = 7.6 Hz, 2H), 2.65 (s, 3H), 1.21
(t, J = 7.6 Hz, 3H).

13C NMR (100 MHz, DMSO-d¢): 6153.4, 145.9, 145.5, 142.4, 133.7, 130.4, 129.7, 129.2, 127.8,
60.7,25.2,19.9, 14.8.

Melting point: 170-172 °C;
HRMS (ESI): Exact mass calculated for CisH1sN [M]": 212.1434, found: 212.1442.
1-benzyl-2,6-dimethylpyridin-1-ium bromide (3f)

N
+Z N
N Br

The representative general procedure 2(b) was followed, using 2,6-
dimethylpyridine (300 mg, 2.8 mmol) reflux for 24 h to give 3f (470 mg, 60%) as a sticky solid.

IH NMR (400 MHz, DMSO-dq): §8.49 (t, J = 7.9 Hz, 1H), 8.02 (d, J = 7.9 Hz, 2H), 7.45-7.38 (m,
3H), 7.05 (d, J = 6.9 Hz, 2H), 5.92 (s, 2H), 2.76 (s, 6H).

13C NMR (100 MHz, DMSO-ds): 6156.7, 145.7, 132.8, 129.8, 128.7, 128.5, 126.0, 55.9, 21.5.
HRMS (ESI): Exact mass calculated for C1aH1sN [M]": 198.1277, found: 198.1281.
2,3-dimethyl-1-(4-nitrobenzyl)pyridin-1-ium bromide (3g)

N

L.
N7 =

| Br
O2N The representative general procedure 2(b) was followed, using 2,3-
dimethylpyridine (250 mg, 2.3 mmol) reflux for 24 h to give 3g (550 mg, 74%) as a white solid.

IH NMR (400 MHz, D.0): 58.68 (br, 1H), 8.33 (d, J = 6.9 Hz, 1H), 8.21 (br, 2H), 7.83-7.79 (m,
1H), 7.31 (d, J = 8.3 Hz, 2H), 5.96 (s, 2H), 2.59 (s, 3H), 2.48 (s, 3H).

13C NMR (100 MHz, DMSO-de): 6155.6, 147.9, 146.8, 144.7, 141.3, 139.8, 128.9, 125.6, 124.6,
60.6, 19.8, 17.6.

Melting point: 190-192 °C;

HRMS (ESI): Exact mass calculated for C14H1sN202 [M]": 243.1128, found: 243.1138.
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2-methyl-1-(4-nitrobenzyl)pyridin-1-ium bromide (3h)

The representative general procedure 2(b) was followed, using 2-
methylpyridine (200 mg, 2.1 mmol) reflux for 24 h to give 3h (600 mg, 92%) as a white solid.

IH NMR (400 MHz, D,0): 58.83(br, 1H), 8.47-8.44 (m, 1H), 8.21-8.18 (m, 2H), 7.97-7.94 (m,
2H), 7.37 (d, J = 8.1 Hz, 2H), 5.94 (s, 2H), 2.71 (s, 3H).

13C NMR (100 MHz, DMSO-de): 6156.4, 148.0, 146.9, 146.7, 140.9, 130.9, 129.3, 126.6, 124.7,
59.9, 20.5.

Melting point: 205-207 °C;
HRMS (ESI): Exact mass calculated for C13H13N202 [M]*: 229.0972, found: 229.0984.

4-methyl-1-(4-nitrobenzyl)pyridin-1-ium bromide (3i)

O) Br
O2N The representative general procedure 2(b) was followed, using 4-

methylpyridine (250 mg, 2.7 mmol) reflux for 24 h to give 3i (730 mg, 87%) as a white solid.

H NMR (400 MHz, D;0): & 8.68 (d, J = 6.6 Hz, 2H), 8.22 (d, J = 8.8 Hz, 2H), 7.86 (d, J = 6.4 Hz,
2H), 7.55 (d, J = 8.7 Hz, 2H), 5.82 (s, 2H), 2.60 (s, 3H).

13C NMR (100 MHz, DMSO-ds): 6161.4, 148.3, 144.5, 141.9, 130.4, 129.3, 124.6, 61.6, 22.0.
Melting point: 178-180 °C;

HRMS (ESI): Exact mass calculated for C13H13N202 [M]*: 229.0972, found: 229.0986.
3-methoxy-1-(4-nitrobenzyl)pyridin-1-ium bromide (3k)

X OMe

+/

/@)N Br
O5N



S11
The representative general procedure 2(b) was followed, using 3- methoxypyridine (200 mg, 1.8
mmol) and 4-nitrobenzyl bromide (1.2 equiv) reflux for 24 h to give 3k (510 mg, 87%) as a yellow
solid.
'H NMR (400 MHz, D,0O): ¢ 8.60 (br, 1H), 8.50 (d, J = 5.9 Hz, 1H), 8.23 (d, J = 8.7 Hz, 2H), 8.12
(dd, J = 8.9 Hz, 2.3 Hz, 1H), 7.97-7.94 (m, 1H), 7.57 (d, J = 8.7 Hz, 2H), 5.87 (s, 2H), 3.96 (s,
3H).

13C NMR (100 MHz, DMSO-de): 6158.8, 148.3, 141.7, 137.9, 133.6, 131.6, 130.5, 129.5, 124.5,
62.5, 58.1.

Melting point: 188-190 °C;
HRMS (ESI): Exact mass calculated for C13H1sN203 [M]*: 245.0921, found: 245.0928.
3-methoxy-1-(4-methylbenzyl)pyridin-1-ium bromide (3I)

X OMe

L.
N -

o
The representative general procedure 2(b) was followed, using 3-

methoxypyridine (200 mg, 1.8 mmol) and 4-methylbenzyl bromide (1.2 equiv) reflux for 24 h to
give 31 (470 mg, 89%) as a sticky solid.

IH NMR (400 MHz, D.0): 58.49 (s, 1H), 8.42 (d, J = 5.8 Hz, 1H), 8.02 (d, J = 8.9 Hz, 1H),
7.89-7.81 (m, 1H), 7.31-7.29 (m, 2H), 7.25 (br, 2H), 5.64 (s, 2H), 3.93 (s, 3H), 2.27 (s, 3H).

13C NMR (100 MHz, D;0): §158.8, 140.5, 136.4, 131.9, 130.5, 130.1, 129.7, 128.9, 128.6, 64.6,
57.2,20.3.

HRMS (ESI): Exact mass calculated for C1aH1sNO [M]*: 214.1226, found: 214.1229.
1-(4-nitrobenzyl)-3-phenylpyridin-1-ium bromide (3p)

\Ph

NI Br
O2N The representative general procedure 2(b) was followed, using 3-

phenylpyridine (250 mg, 1.6 mmol) and 4-nitrobenzyl bromide (1.2 equiv) reflux for 24 h to give
3p (567 mg, 95%) as a white solid.

+7

IH NMR (400 MHz, DMSO-ds): §9.79 (s, 1H), 9.21 (d, J = 5.3 Hz, 1H), 9.02-8.99 (m, 1H),
8.31-8.28 (m, 3H), 7.96-7.88 (m, 4H), 7.66-7.58 (m, 3H), 6.14 (s, 2H).
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13C NMR (100 MHz, DMSO-de): 6148.4, 143.9, 143.8, 143.7, 141.7, 140.6, 133.5, 130.8, 130.6,
129.9, 129.1, 128.1, 124.6, 62.7.

Melting point: 216-218 °C;
HRMS (ESI): Exact mass calculated for C1gH1sN202 [M]*: 291.1128, found: 291.1137.
3-formyl-1-(4-nitrobenzyl)pyridin-1-ium bromide (3q)

X CHO

|+/
N

/@) Br
O2N The representative general procedure 2(b) was followed, using

nicotinaldehyde (250 mg, 2.3 mmol) and 4-nitrobenzyl bromide (1.2 equiv) reflux for 24 h to
give 3q (557 mg, 75%) as a white solid.

1H NMR (400 MHz, DMSO-de): §10.17 (s, 1H), 9.82 (s, 1H), 9.45 (d, J = 5.9 Hz, 1H), 9.07 (dt, J
= 8.0 Hz, 1.3 Hz, 1H), 8.41 (dd, J = 6.3 Hz, 1H), 8.31 (d, J = 8.8 Hz, 2H), 7.85 (d, J = 8.7 Hz,
2H), 6.16 (s, 2H).

13C NMR (100 MHz, DMSO-de): 6189.1, 148.9, 148.5, 147.2, 145.9, 141.2, 135.4, 130.8, 129.6,
124.6, 62.9.

Melting point: 228-230 °C;

HRMS (ESI): Exact mass calculated for C13H11N203 [M+CH3sOH]*: 275.1026, found: 275.1035.

1-(3-bromobenzyl)pyridin-1-ium bromide (3r)

N
+2
N Br

Br The representative general procedure 2(b) was followed, using pyridine (250 mg,
3.2 mmol) and 3-bromobenzyl bromide (1.2 equiv) reflux for 24 h to give 3r (947 mg, 90%) as a
white solid.

IH NMR (400 MHz, DMSO-ds): 59.35-9.29 (br, 2H), 8.66 (t, J = 7.7 Hz, 1H), 8.23-8.19 (m,
2H), 7.91-7.89 (m, 1H), 7.63-7.62 (br, 2H), 7.44—7.40 (m, 1H), 5.98 (br, 2H).

13C NMR (100 MHz, DMSO-de): 6146.6, 145.4,137.2, 132.7, 132.2, 131.8, 129.0, 128.6, 122.7,
62.4.

Melting point: 102-104 °C;
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HRMS (ESI): Exact mass calculated for C12H1:BrN [M]*: 248.0069, found: 248.0074.

1-benzyl-2-methylquinolin-1-ium bromide (5j)

@) Br

The representative general procedure 2(b) was followed, using 2-methylquinoline
(750 mg, 5.2 mmol) and benzyl bromide (1.2 equiv) reflux for 24 h to give 5j (408 mg, 25%) as
a white solid.

IH NMR (400 MHz, DMSO-de): § 9.27 (d, J = 8.5 Hz, 1H), 8.48 (d, J = 8.1 Hz, 1H), 8.41 (d, J =
8.9 Hz, 1H), 8.26 (d, J = 8.5 Hz, 1H), 8.18-8.13 (m, 1H), 7.98 (t, J = 7.5 Hz, 1H), 7.40-7.32 (m,
3H), 7.13 (d, J = 6.8 Hz, 2H), 6.35 (s, 2H), 3.09 (s, 3H).

13C NMR (100 MHz, DMSO-de): 6162.2, 147.2,139.4, 135.9, 133.7, 131.2, 129.7, 128.9, 128.6,
126.3, 126.2, 119.7, 54.9, 23.3.

Melting point: 185-187 °C;

HRMS (ESI): Exact mass calculated for C17H1sN [M]": 234.1277, found: 234.1283.

4. Characterization data of isolated products

1,2,3,4-tetrahydroquinoline (2a):’

CO

The representative general procedure A was followed, using 1la (73 mg, 0.5 mmol) for 19 h.
Purification by column chromatography (eluted with 3% EtOAc in hexane) furnished 2a (47 mg,
70% yield) as a colourless oil. Rf0.51 (10% EtOAc in hexane).

IH NMR (500 MHz, CDCls): §6.95-6.92 (m, 2H), 6.58 (t, J = 7.9 Hz, 1H), 6.43 (d, J = 7.8 Hz,
1H), 3.59 (br s, 1H), 3.27-3.25 (m, 2H), 2.74 (t, J = 6.3 Hz, 2H), 1.94-1.89 (m, 2H).

13C NMR (125 MHz, CDCls): 6144.9, 129.6, 126.8, 121.5, 116.9, 114.2, 42.0, 27.0, 22.3.
HRMS (ESI): Exact mass calculated for CoH11N [M+H]": 134.0970, found: 134.0961.

6-methyl-1,2,3,4-tetrahydroquinoline (2b):"

=e
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The representative general procedure A was followed, using 1b (80 mg, 0.5 mmol) for 20 h.

Purification by column chromatography (eluted with 3% EtOAc in hexane) furnished 2b (47 mg,
64% yield) as colourless oil. Rf0.51 (10% EtOAc in hexane).

IH NMR (400 MHz, CDCl3): §6.78-6.76 (m, 2H), 6.40 (d, J = 8.6 Hz, 1H), 3.26-3.24 (m, 2H),
2.72 (t, J = 6.4 Hz, 2H), 2.19 (s, 3H), 1.95-1.89 (m, 2H).

13C NMR (100 MHz, CDCls): §142.4, 130.1, 127.3, 126.3, 121.6, 114.5, 42.2, 26.9, 22.5, 20.4.
HRMS (ESI): Exact mass calculated for C1oH13N [M+H]": 148.1126, found: 148.1117.

7-methyl-1,2,3,4-tetrahydroquinoline (2¢):"

0

The representative general procedure A was followed, using 1c (80 mg, 0.5 mmol) for 20 h.
Purification by column chromatography (eluted with 2% EtOAc in hexane) furnished 2c (62 mg,
84% yield) as Yellow oil. Rf0.5 (10% EtOAc in hexane).

IH NMR (300 MHz, CDCl3): 56.86 (d, J = 7.6 Hz, 1H), 6.46 (dd, J = 7.6, 1.0 Hz, 1H), 6.33 (s,
1H), 3.32-3.29 (m, 2H), 2.75 (t, J = 6.4 Hz, 2H), 2.25 (s, 3H), 1.99-1.91 (m, 2H).

13C NMR (125 MHz, CDCls): §144.6, 136.4, 129.4, 118.6, 117.9, 114.8, 42.0, 26.6, 22.4, 21.1.
HRMS (ESI): Exact mass calculated for C1oH13sN [M+H]": 148.1126, found: 148.1116.

8-methyl-1,2,3,4-tetrahydroquinoline (2d)"2

N
H

The representative general procedure A was followed, using 1d (80 mg, 0.5 mmol) for 21 h.
Purification by column chromatography (eluted with 3% EtOAc in hexane) furnished 2d (39 mg,
53% yield) as colourless oil. Rf0.51 (10% EtOAc in hexane).

1H NMR (400 MHz, CDCls): 5§6.80-6.75 (m, 2H), 6.47 (t, J = 7.4 Hz, 1H), 3.54 (br s, 1H),
3.29-3.27 (m, 2H), 2.70 (t, J = 6.4 Hz, 2H), 1.99 (s, 3H), 1.89-1.83 (m, 2H).

13C NMR (100 MHz, CDCls): 6142.7,127.9,127.4,121.2,120.9, 116.4,42.4,27.3,22.2, 17.2.
HRMS (ESI): Exact mass calculated for C1oH13N [M+H]": 148.1126, found: 148.1118.

ethyl 1,2,3,4-tetrahydroquinoline-6-carboxylate (2€)’9

o]
2850
N
H
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The representative general procedure A was followed, using 1e (109 mg, 0.5 mmol), [IrCp*Cl2]>
(5 mol%), L1 (10 mol%) and Cs,COs (1.5 equiv.) for 21 h. Purification by column
chromatography (eluted with 10% EtOAc in hexane) furnished 2e (80 mg, 78% vyield) as yellow
solid. R¢0.2 (10% EtOAc in hexane).

IH NMR (400 MHz, CDCl3): 57.59-7.56 (m, 2H), 6.31 (d, J = 9.0 Hz, 1H), 4.22 (q, J = 7.1 Hz,
2H), 3.28-3.26 (m, 2H), 2.69 (t, J = 6.3 Hz, 2H), 1.88-1.82 (m, 2H), 1.27 (t, J = 7.1 Hz, 3H).

13C NMR (100 MHz, CDCl3): §167.1, 148.7, 131.2, 129.0, 119.9, 117.8, 112.6, 60.1, 41.7,
26.9, 21.5, 14.5.

HRMS (ESI): Exact mass calculated for C12H1sNO2 [M+H]™: 206.1181, found: 206.1166.

6-phenyl-1,2,3,4-tetrahydroquinoline (2f)f

OO

H

The representative general procedure A was followed, using 1f (111 mg, 0.5 mmol) for 19 h.
Purification by column chromatography (eluted with 3% EtOAc in hexane) furnished 2f (51 mg,
49% vyield) as colourless oil. R¢0.51 (10% EtOAc in hexane).

1H NMR (400 MHz, CDCls): §7.44 (d, J = 7.4 Hz, 2H), 7.29 (t, = 7.7 Hz, 2H), 7.17-7.13 (m,
3H), 6.44 (d, J = 7.9 Hz, 1H), 3.24-3.22 (m, 2H), 2.74 (t, J = 6.4 Hz, 2H) 1.91-1.85 (m, 2H).

13C NMR (100MHz, CDCls): 6143.2,140.4, 128.8, 127.5, 127.1, 125.2, 124.8, 124.5, 120.5, 113.4,
40.9, 26.1, 21.1.

HRMS (ESI): Exact mass calculated for CisHisN [M+H]": 210.1283, found: 210.1274.

6-fluoro-1,2,3,4-tetrahydroquinoline (29)7°

TO
N
H

The representative general procedure A was followed, using 1g (82 mg, 0.5 mmol) for 19 h.
Purification by column chromatography (eluted with 5% EtOAc in hexane) furnished 2g (58 mg,
77% yield) as colourless oil. Rf0.41 (10% EtOAc in hexane).

IH NMR (400 MHz, CDCl3): & 6.69-6.65 (m, 2H), 6.41 (dd, J = 9.4 Hz, 4.8 Hz, 1H), 3.27-3.25
(M, 2H), 2.74 (t, J = 6.5 Hz, 2H), 1.95-1.89 (m, 2H).

13C NMR (100 MHz, CDCl3): §155.5 (3! = 233.0 Hz), 140.9, 122.8 (J® = 6.6 Hz), 115.6 (J2 = 21.6
Hz), 114.9 (3° = 7.5 Hz), 113.2 (32 = 22.0 Hz), 42.1, 27.0, 21.9.
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F NMR (376 MHz): 6 -128.4Hz.

HRMS (ESI): Exact mass calculated for CoH1oFN [M+H]*: 152.0876, found: 152.0868.

6-chloro-1,2,3,4-tetrahydroquinoline (2h)"™

H

The representative general procedure A was followed, using 1h (89 mg, 0.5 mmol) for 19 h.
Purification by column chromatography (eluted with 3% EtOAc in hexane) furnished 2h (42 mg,
50% yield) as yellow oil. R¢0.51 (10% EtOAc in hexane).

IH NMR (400 MHz, CDCls): §6.82-6.79 (m, 2H), 6.30-6.27 (m, 1H), 3.69 (br s, 1H),
3.20-3.17 (M, 2H), 2.63 (t, J = 6.4 Hz, 2H), 1.85-1.79 (m, 2H).

13C NMR (100 MHz, CDCls): §143.2,129.0, 126.5, 122.8, 121.1, 115.1, 41.8, 26.9, 21.7.
HRMS (ESI): Exact mass calculated for CeH1oCIN [M+H]": 168.0580, found: 168.0576.

6-bromo-1,2,3,4-tetrahydroquinoline (2i)7

O
N

H

The representative general procedure A was followed, using 1i (111mg, 0.5 mmol) for 19 h.
Purification by column chromatography (eluted with 5% EtOAc in hexane) furnished 2i (65 mg,
62% yield) as yellow oil. R£0.3 (10% EtOAc in hexane).

IH NMR (400 MHz, CDCl3): §6.97-6.93 (m, 2H), 6.25 (d, J = 8.4 Hz, 1H), 3.21-3.18 (m, 2H),
2.64 (t, J = 6.4 Hz, 2H), 1.86-1.79 (m, 2H).

13C NMR (125 MHz, CDCls): §143.7,131.9, 129.4, 123.4, 115.5, 108.2, 41.8, 26.8, 21.7.
HRMS (ESI): Exact mass calculated for CoH10BrN [M+H]*: 212.0075, found: 212.0062.
5-bromo-1,2,3,4-tetrahydroquinoline (2j)’®

Br
i N:
H

The representative general procedure A was followed, using 1j (111 mg, 0.5 mmol) for 19 h.
Purification by column chromatography (eluted with 3% EtOAc in hexane) furnished 2j (87 mg,
82% yield) as yellow oil. R¢0.51 (10% EtOAc in hexane).
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IH NMR (500 MHz, CDCl3): §6.85-6.77 (m, 2H), 6.38 (d, J = 7.8 Hz, 1H), 3.25-3.22 (m, 2H),
2.75 (t, = 6.5 Hz, 2H), 1.96-1.92 (m, 2H).

13C NMR (125 MHz, CDCl3): §146.5, 127.6, 125.9, 120.8, 120.7, 113.2, 41.5, 27.7, 22.2.

HRMS (ESI): Exact mass calculated for CoH10BrN [M+H]": 212.0075, found: 212.0068.

3-methyl-1,2,3,4-tetrahydroquinoline (2k)"
cLy
H

The representative general procedure A was followed, using 1k (80 mg, 0.5 mmol), Cs>CO3 (1.5
equiv), without water at 85 °C for 24 h. Purification by column chromatography (eluted with 3%
EtOAc in hexane) furnished 2k (68 mg, 92% vyield) as colourless oil. Rf 0.51 (10% EtOAc in
hexane).

IH NMR (400 MHz, CDCls): §6.97-6.92 (m, 2H), 6.59 (t, J = 7.3 Hz, 1H), 6.47 (d, J = 7.9 Hz,
1H), 3.27-3.23 (m, 1H), 2.90-2.85 (m, 1H), 2.79-2.74 (m, 1H), 2.42 (dd, J = 16.0 Hz, 10.2 Hz,
1H), 2.10-1.98 (m, 1H), 1.03 (d, J = 6.6 Hz, 3H).

13C NMR (100 MHz, CDCls): §144.3,129.6, 126.7, 121.1, 116.9, 113.9, 48.9, 35.5, 27.2, 19.1.
HRMS (ESI): Exact mass calculated for C1oH13N [M+H]": 148.1126, found: 148.1114.

3-ethyl-1,2,3,4-tetrahydroquinoline (21)"

N
H

The representative general procedure A was followed, using 11 (87 mg, 0.5 mmol), ), Cs2CO3
(1.5 equiv), without water at 85 °C for 24 h. Purification by column chromatography (eluted
with 3% EtOAc in hexane) furnished 21 (65 mg, 81% vyield) as colourless oil. Rf 0.51 (10%
EtOACc in hexane).

IH NMR (400 MHz, CDCls): §6.89-6.86 (m, 2H), 6.52 (td, J = 7.3 Hz, 1.0 Hz, 1H), 6.40 (d, J
= 7.6 Hz, 1H), 3.27-3.23 (m, 1H), 2.86-2.81 (m, 1H), 2.77-2.71 (m, 1H), 2.35 (dd, J = 16 Hz,
10.2 Hz 1H), 1.80-1.69 (m, 1H), 1.34—1.27 (m, 2H), 0.91 (t, J =7.5 Hz, 3H).

13C NMR (125MHz, CDCls): 6144.6, 129.6, 126.7, 121.1, 116.9, 113.9, 47.0, 34.0, 33.4, 26.6,
11.5.

HRMS (ESI): Exact mass calculated for C11HisN [M+H]": 162.1283, found: 162.1275.
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3-phenyl-1,2,3,4-tetrahydroquinoline (2m)7@

von

The representative general procedure A was followed, using 1m (45 mg, 0.2 mmol), Cs2COz3 (1.5
equiv), without water at 85 °C for 24 h. Purification by column chromatography (eluted with 5%
EtOAc in hexane) furnished 2m (35 mg, 84% vyield) as yellow oil. Rf 0.3 (10% EtOAc in
hexane).

IH NMR (400 MHz, CDCl3): §7.28-7.24 (m, 2H), 7.18-7.15 (m, 3H), 6.95-6.92 (m, 2H), 6.57
(td, J=7.3, 0.9 Hz, 1H), 6.46 (d, J = 7.5 Hz, 1H), 3.93 (br s, 1H), 3.39-3.35 (m, 1H), 3.28-3.22
(m, 1H), 3.10-3.03 (m, 1H), 2.97-2.86 (m, 2H).

13C NMR (100 MHz, CDCls): 6144.0, 143.9, 129.6, 128.6, 127.2, 127.0, 126.7, 121.4, 117.1,
114.0, 48.4, 38.7, 34.6.

HRMS (ESI): Exact mass calculated for C1sHisN [M+H]" : 210.1283, found: 210.1288.

4-methyl-1,2,3,4-tetrahydroquinoline (2n)"

N
H

The representative general procedure A was followed, using 1n (80 mg, 0.5 mmol), Cs>CO3 (1.5
equiv), without water at 85 °C for 24 h. Purification by column chromatography (eluted with 3%
EtOAc in hexane) furnished 2n (28 mg, 38% vyield) as colourless oil. Rf 0.51 (10% EtOAc in
hexane).

IH NMR (400 MHz, CDCls): §6.98 (d, J = 7.6 Hz, 1H), 6.90-6.86 (m, 1H), 6.55 (td, J = 7.4
Hz, 1.2 Hz, 1H),6.39 (dd, J= 7.9 Hz, 1.1 Hz, 1H), 3.28-3.16 (m, 2H), 2.88-2.80 (m, 1H),
1.94-1.87 (m, 1H), 1.64-1.56 (m, 1H), 1.21 (d, J = 7.0 Hz, 3H).

13C NMR (100 MHz, CDCl3): §144.3, 128.4, 126.7, 126.6, 116.9, 114.2, 39.0, 30.2, 29.9, 22.6.

HRMS (ESI): Exact mass calculated for C1oH13N [M+H]": 148.1126, found: 148.1117.

2-methyl-1,2,3,4-tetrahydroquinoline (20)"2

>0l
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The representative general procedure A was followed, using 10 (80 mg, 0.5 mmol), Cs2CO3 (1.5
equiv), without water at 85 °C for 24 h. Purification by column chromatography (eluted with 3%
EtOAc in hexane) furnished 20 (17 mg, 23% vyield) as colourless oil. Rf 0.41 (10% EtOAc in
hexane).

IH NMR (400 MHz, CDCls); 56.89-6.86 (m, 2H), 6.52 (td, J = 7.4 Hz, 1.0 Hz, 1H), 6.40-
6.38 (m, 1H), 3.36-3.28 (m, 1H), 3.10 (br s, 1H), 2.79-2.71 (m, 1H), 2.67-2.61 (m, 1H),
1.88-1.82 (m, 1H), 1.56-1.46 (m, 1H), 1.13 (d, J = 6.3 Hz, 3H).

13C NMR (100 MHz, CDCls): 6144.7,129.3, 126.7, 121.2, 117.0, 114.0, 47.2, 30.1, 26.6, 22.6.
HRMS (ESI): Exact mass calculated for C1oH1sN [M+H]": 148.1126, found: 148.1113.

1-benzylpiperidine (4a)®

()

N

©

The title compound was prepared according to General Procedure B using salt 3a (125 mg, 0.5
mmol) for 24 h. The crude material was purified by column chromatography (95:5 Hexane:
EtOAC) to give amine 4a (70 mg, 79%) as a yellow oil.

IH NMR (400 MHz, CDCl3): §7.25-7.19 (m, 4H), 7.18-7.13 (m, 1H), 3.39 (s, 2H), 2.29 (br,
4H), 1.52-1.47 (m, 4H), 1.38-1.31 (m, 2H).

13C NMR (100 MHz, CDCl3): §138.5, 129.3, 128.1, 126.9, 63.9, 54.4, 25.9, 24.4.

HRMS (ESI): Exact mass calculated for C12Hi7N [M+H]" : 176.1439, found: 176.1437.
IR (neat) (cm™): 2926, 2857, 2798, 1738, 1618, 1455, 1384, 1269, 1110, 1072, 737.
1-benzyl-3-methylpiperidine (4b)8&

()

N

©

The title compound was prepared according to General Procedure B using salt 3b (66 mg, 0.25
mmol), KI (2.0 equiv) for 24h. The crude material was purified by column chromatography (95:5
Hexane: EtOAC) to give amine 4b (30 mg, 63%) as a yellow oil.
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IH NMR (400 MHz, CDCls): &7.24-7.20 (m, 4H), 7.19-7.14 (m, 1H), 3.40 (s, 2H), 2.74-2.69
(m, 2H), 1.78 (td, J = 10.9, 3.7 Hz, 1H), 1.63—1.43 (m, 6H), 0.76 (d, J = 6.3 Hz, 3H).

13C NMR (100MHz, CDCls): §128.7,119.8, 118.5, 117.3, 53.9, 52.2, 44.3, 23.4, 21.5, 15.9,
10.1.

HRMS (ESI): Exact mass calculated for C13H19N [M+H]* : 190.1596, found: 190.1598.

IR (neat) (cm™): 2927, 2793, 2757, 1732, 1612, 1452, 1383, 1156, 1117, 1070, 904, 858, 738,
698.

1-benzyl-3-methoxypiperidine (4c)
o
©

The title compound was prepared according to General Procedure B using salt 3c (80 mg, 0.29
mmol), KI (2.0 equiv) for 24 h. The crude material was purified by column chromatography
(93:7 Hexane: EtOAC) to give amine 4c (46 mg, 78%) as a yellow oil.

IH NMR (400 MHz, CDCl3): §7.24-7.15 (m, 5H), 3.46 (dd, J = 17.5Hz, 13.1Hz, 2H), 3.25 (s,
3H), 3.23-3.20 (m, 1H), 2.85-2.82 (m, 1H), 2.59-2.54 (m, 1H), 2.00-1.85 (m, 3H), 1.69-1.61
(m, 1H), 1.49-1.39 (m, 1H), 1.21-1.11 (m, 1H).

13C NMR (100MHz, CDCls): §138.0, 129.2, 128.1, 126.9, 76.3, 63.3, 57.7, 56.0, 53.4, 29.8,
23.1.

HRMS (ESI): Exact mass calculated for C13H19NO [M+H]" : 206.1545, found: 206.1548.
IR (neat) (cm™): 2932, 2861, 2803, 1731, 1611, 1452, 1382, 1157, 1101, 740, 699.

1-benzyl-5-ethyl-2-methylpiperidine (4d)
S)Nj\

The title compound was prepared according to General Procedure B using salt 3d (146 mg, 0.5
mmol). The crude material was purified by column chromatography (95:5 Hexane: EtOAc) to
give amine 4d (65 mg, 60%) as a colourless oil.

IH NMR (500 MHz, CDCl3): §7.27-7.13 (m, 5H), 3.98 (d, J = 13.6 Hz, 1H), 3.11 (d, J = 13.6
Hz, 1H), 2.73-2.69 (m, 1H), 2.10-2.04 (m, 1H), 1.69-1.65 (m, 1H), 1.60-1.55 (m, 1H), 1.47 (t,
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11.1 Hz, 1H), 1.33-1.25 (m, 2H), 1.12 (d, J = 6.1 Hz, 3H), 1.09-0.93 (m, 2H), 0.82-0.75 (m,
1H), 0.72 (t, J = 7.5 Hz, 3H).

13C NMR (125 MHz, CDCls): §139.3, 129.2, 128.0, 126.6, 59.3, 58.2, 56.9, 37.9, 35.0, 31.0,
27.2,21.0,11.3.

HRMS (ESI): Exact mass calculated for CisH2sN [M+H]" : 218.1909, found: 218.1899.
IR (neat) (cm™): 2923, 2786, 1612, 1452, 1380, 1114, 1067, 734, 697.
1-benzyloctahydro-1H-cyclopenta[b]pyridine (4e)2°

(DO

N

>

The title compound was prepared according to General Procedure B using salt 3e (145 mg, 0.5
mmol). The crude material was purified by column chromatography (95:5 Hexane: EtOAc) to
give amine 4e (26 mg, 24%) as a colourless oil.

IH NMR (500 MHz, CDCls): §7.25-7.13 (m, 5H), 3.69 (d, J = 13.8 Hz, 1H), 3.21 (d, J = 13.8
Hz, 1H), 2.71 (g, J = 5.1 Hz, 1H), 2.50-2.46 (m, 1H), 2.08-2.03 (m, 1H), 1.92-1.87 (m, 1H),
1.82-1.74 (m, 2H), 1.56—1.41 (m, 6H), 1.38—1.31 (m, 2H).

13C NMR (125 MHz, CDCls): §139.9, 128.8, 128.0, 126.5, 64.0, 59.7, 49.8, 39.1, 28.1, 25.9,
25.5,23.1, 21.5.

HRMS (ESI): Exact mass calculated for CisH21N [M+H]" : 216.1752, found: 216.1757.

IR (neat) (cm™): 2923, 2786, 1612, 1452, 1380, 1067, 1114, 734, 697.

1-benzyl-2,6-dimethylpiperidine (4f)%

LA
>

The title compound was prepared according to General Procedure B using salt 3f (139 mg, 0.5
mmol). The crude material was purified by column chromatography (95:5 Hexane: EtOAc) to
give amine 4f (51 mg, 50%, 64:36 dr) as an orange oil as an inseparable mixture of
diasteroisomers. The major diastereomer was identified as cis by comparison with literature
data.®

Data for the major diastereomer:
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'H NMR (500 MHz, CDCls): 67.30 (d, J=7.7 Hz, 2H), 7.20 (t, J = 7.6 Hz, 2H), 7.13-7.09 (m,
1H), 3.73 (s, 2H), 2.42-2.39 (m, 2H), 1.52-1.45 (m, 3H), 1.24-1.21 (m, 3H), 0.99 (d, J = 6.2
Hz, 6H).

13C NMR (125 MHz, CDCls): §142.1, 128.0, 127.9, 126.0, 57.3, 53.7, 34.6, 24.3, 22.1.

Data for the minor diastereomer:

IH NMR (500 MHz, CDCls): §7.30 (d, J = 7.7 Hz, 2H), 7.20 (t, J = 7.6 Hz, 2H), 7.13-7.09 (m,
1H), 3.84 (d, J = 14.0 Hz, 1H), 3.33 (d, J = 14.0 Hz, 1H), 2.82 (m, 2H), 1.58-1.53 (m, 3H),
1.29-1.26 (m, 3H), 0.93 (d, J = 6.5 Hz, 6H).

13C NMR (125 MHz, CDCls): §141.5, 128.3, 128.0, 126.3, 53.7, 49.6, 32.8, 19.4, 15.9.
HRMS (ESI): Exact mass calculated for C14H21N [M+H]" : 204.1752, found: 204.1745.
IR (neat) (cm-1): 2925, 2857, 1732, 1606, 1455, 1380, 1311, 1063, 724.

2,3-dimethyl-1-(4-nitrobenzyl)piperidine (4g)%

0,N” C

The title compound was prepared according to General Procedure b using salt 3g (162 mg, 0.5
mmol). The crude material was purified by column chromatography (90:10 Hexane: EtOAc) to
give amine 49 (20 mg, 16%) as a yellow oil.

IH NMR (500 MHz, CDCls): §8.08 (d, J = 8.6 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 3.64 (d, J =
14.7 Hz, 1H), 3.52 (d, J = 14.7 Hz, 1H), 2.69-2.65 (m, 1H), 2.42-2.37 (m, 1H), 2.19 (dt, J =
11.4, 4.3 Hz, 1H), 1.87-1.79 (m, 1H), 1.54-1.35 (m, 3H), 1.27—1.17 (m, 1H), 0.83 (d, J = 6.7
Hz, 3H), 0.79 (d, J = 6.9 Hz, 3H).

13C NMR (100 MHz, CDCls): §148.7, 146.9, 128.9, 123.4, 58.6, 58.2, 46.9, 34.9, 27.7, 24.9,
17.8,6.9.

HRMS (ESI): Exact mass calculated for C14H20N202 [M+H]" : 249.1603, found: 249.1604.
IR (neat) (cm™): 2925, 2341, 1605, 1520, 1449, 1382, 1344, 1063, 850, 737, 691.
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2-methyl-1-(4-nitrobenzyl)piperidine (4h)

O,N” :

The title compound was prepared according to General Procedure b using salt 3h (155 mg, 0.5
mmol). The crude material was purified by column chromatography (90:10 Hexane: EtOAc) to
give amine 4h (63 mg, 54%) as a yellow oil.

IH NMR (400 MHz, CDCls): §8.08 (d, J = 8.7 Hz, 2H), 7.45 (d, J = 8.7 Hz, 2H), 3.98 (d, J =
145 Hz, 1H), 3.2 (d, J = 14.5 Hz, 1H), 2.59 (dt, J = 11.4, 3.8 Hz, 1H), 2.33-2.26 (m, 1H),
1.97-1.90 (m, 1H), 1.63-1.59 (m, 2H), 1.49—1.37 (m, 2H), 1.35-1.24 (m, 2H), 1.06 (d, J = 6.2
Hz, 3H).

13CNMR(100MHz,CDCl3): 5148.4, 146.9, 129.3, 123.4, 58.0, 56.7, 52.5, 34.6, 25.9, 23.7, 19.3.
HRMS (ESI): Exact mass calculated for C13H1sN202 [M+H]" : 235.1447, found: 235.1451.
IR (neat) (cm™): 2928, 2856, 2793, 1738, 1602, 1520, 1382, 1345, 1110, 1074, 853, 769, 736.

4-methyl-1-(4-nitrobenzyl)piperidine ((4i)

O,N” :

The title compound was prepared according to General Procedure b using salt 3i (155 mg, 0.5
mmol) for 27 h. The crude material was purified by column chromatography (90:10 Hexane:
EtOAC) to give amine 4i (66 mg, 56%) as a yellow oil.

IH NMR (400 MHz, CDCls): §8.08 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 3.48 (s, 2H),
2.74-2.69 (m, 2H), 1.91 (td, J = 11.5 Hz, 2.4 Hz, 2H), 1.55-1.51 (m, 2H), 1.35-1.24 (m, 1H),
1.22-1.12 (m, 2H), 0.85 (d, J = 6.4 Hz, 3H).

13C NMR (100 MHz, CDCls): §147.1, 147.0, 129.4, 123.4, 62.6, 54.1, 34.3, 30.6, 21.8.

HRMS (ESI): Exact mass calculated for C13H1sN202 [M+H]" : 235.1447, found: 235.1436.
IR (neat) (cm™): 2923, 2864, 2799, 1602, 1520, 1453, 1382, 1109, 1025, 979, 854, 694.
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1-benzyl-4-methylpiperidine (4j)

®

N

>

The title compound was prepared according to General Procedure b using salt 3j (132 mg, 0.5
mmol). The crude material was purified by column chromatography (95:5 Hexane: EtOAc) to
give amine 4j (44 mg, 46%) as a colourless oil.

IH NMR (400 MHz, CDCls): §7.13-7.02 (m, 5H), 3.29 (s, 2H), 2.65 (d, J = 11.6 Hz, 2H),
1.74 (td, J = 11.4 Hz, 1.8 Hz, 2H), 1.41-1.38 (m, 2H), 1.21-1.12 (m, 1H), 1.07 (qd, J = 3.6 Hz,
2H), 0.72 (d, J = 6.1 Hz, 3H).

13C NMR (100 MHz, CDCls): §138.7,129.3, 128.1, 126.9, 63.6, 53.9, 34.4, 30.8, 21.9.
HRMS (ESI): Exact mass calculated for C13H1gN [M+H]" : 190.1596, found: 190.1590.
IR (neat) (cm™): 2923, 2858, 1619, 1384, 1063, 756, 457.

3-methoxy-1-(4-nitrobenzyl)piperidine (4k)
S
N

The title compound was prepared according to General Procedure B using salt 3k (162 mg, 0.5
mmol) for 27 h. The crude material was purified by column chromatography (90:10 Hexane:
EtOAC) to give amine 4k (90 mg, 72%) as a yellow oil.

IH NMR (400 MHz, CDCls): 58.09 (d, J = 8.7 Hz, 2H), 7.43 (d, J = 8.8 Hz, 2H), 3.53 (s, 2H),
3.26 (s, 3H), 3.24-3.21 (m, 1H), 2.77 (dd, J = 10.6 Hz, 3.4 Hz, 1H), 2.54-2.49 (m, 1H),
2.07-1.95 (m, 2H), 1.90-1.86 (m, 1H), 1.72-1.65 (m, 1H), 1.51-1.40 (m, 1H), 1.25-1.21 (m,
1H).

13C NMR (100 MHz, CDCls): §147.1, 146.5, 129.4, 123.5, 76.1, 62.3, 57.9, 56.1, 53.6, 29.5,
23.0.

HRMS (ESI): Exact mass calculated for C13H18N203 [M+H]"* : 251.1396, found: 251.1386.

IR (neat) (cm™): 2933, 2859, 2913, 1737, 1602, 1454, 1381, 1158, 1015, 942, 858, 741, 697,
491.
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3-methoxy-1-(4-methylbenzyl)piperidine (4l)

oy

The title compound was prepared according to General Procedure B using salt 3l (147 mg, 0.5
mmol) for 27 h. The crude material was purified by column chromatography (95:5 Hexane:
EtOAC) to give amine 41 (73 mg, 68%) as a yellow oil.

IH NMR (400 MHz, CDCls): §7.11 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 7.8 Hz, 2H), 3.44 (d, J =
13.0 Hz, 1H), 3.39 (d, J = 13.0 Hz, 1H), 3.25 (s, 3H), 3.24-3.19 (m, 1H), 2.84-2.82 (m, 1H),
2.57-2.52 (m, 1H), 2.25 (s, 3H), 1.98-1.84 (m, 3H), 1.68-1.60 (m, 1H), 1.48-1.35 (m, 1H),
1.21-1.10 (m, 1H).

13C NMR (100 MHz, CDCls): §136.5, 134.9, 129.2, 128.8, 76.3, 63.0, 57.7, 56.1, 53.3, 29.9,
23.2,21.1.

HRMS (ESI): Exact mass calculated for C14H22NO [M+H]* : 220.1701, found: 220.1695.
IR (neat) (cm™): 2932, 2863, 2801, 1618, 1512, 1450, 1382, 1158, 942, 873, 807, 602,484.
1-(cyclohexylmethyl)piperidine (4m)

()

N

O

The title compound was prepared according to General Procedure B using salt 3m (128 mg, 0.5
mmol) for 24 h. The crude material was purified by column chromatography (97:3 Hexane:
EtOAC) to give amine 4m (50 mg, 55%) as a colourless oil.

IH NMR (400 MHz, CDCls); §2.25 (br, 3H), 2.01 (d, J = 7.0 Hz, 2H), 1.71-1.56 (m, 5H),
1.53-1.47 (m, 4H), 1.45-1.31 (m, 3H), 1.20-1.06 (M, 4H), 0.84-0.74 (m, 2H).

13C NMR (100 MHz, CDCls): §66.7, 55.2, 35.2, 32.2, 26.8, 26.2, 25.9, 24.6.

HRMS (ESI): Exact mass calculated for C12H23N [M+H]" : 182.1909, found: 182.1905.
IR (neat) (cm™): 2924, 2861, 1734, 1632, 1454, 1384, 1255, 1104, 949, 761.
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ethyl 1-benzyl-1,4,5,6-tetrahydropyridine-3-carboxylate (4n)&

e

N

©

The title compound was prepared according to General Procedure B using salt 3n (161 mg, 0.5
mmol), Cs,COz (1.0 equiv) and KI (1.0 equiv) for 24 h. The crude material was purified by
column chromatography (95:5 Hexane: EtOAC) to give amine 4n (45 mg, 37%) as a yellow oil.

IH NMR (500 MHz, CDCls); §7.47 (br, 1H), 7.29-7.26 (m, 1H), 7.23-7.19 (m, 1H), 7.14 (d, J =
7.2 Hz, 2H), 4.21 (s, 2H), 4.08 (g, J = 7.1 Hz, 2H), 2.92-2.90 (m, 2H), 2.22 (t, J = 6.3 Hz, 2H),
1.74-1.69 (m, 2H), 1.19 (t, J = 7.1 Hz, 3H).

13C NMR (125 MHz, CDCls): §168.8, 146.2, 137.1, 128.7, 127.7, 127.4, 94.9, 59.7, 58.9, 45.5,
21.3,20.0, 14.7.

HRMS (ESI): Exact mass calculated for C1sH1oNO2 [M+H]" : 246.1494, found: 246.1484.
IR (neat) (cm™): 2929, 2856, 1674, 1614, 1442, 1382, 1295, 1261, 1151, 1091, 735, 699.

1-(4-nitrobenzyl)-5-phenyl-1,2,3,4-tetrahydropyridine (4p+4p")8e8b

AN
o @

NO,
4p 4p’

The title compound was prepared according to General Procedure B using salt 3p (287 mg, 0.75
mmol), IrCp*Cl, (2.5 mol%), Ligand (8 mol%), KI (3.0 equiv) and DABCO (1.0 equiv),for 48 h.
The crude material was purified by column chromatography (99.5:0.5; DCM:MeOH) to give
amine 4p+4p’ (54 mg, 24%) colourless oil as an inseparable mixture of partial and fully
hydrogenated product.

1H NMR of product 4p:

IH NMR (500 MHz, CDCl3): §8.19 (d, J = 8.7 Hz, 2H), 7.50 (d, J = 8.6 Hz, 2H), 7.73 - 7.22
(m, 4H), 7.16 — 7.15 (m, 1H), 6.08 — 6.06 (M, 1H), 3.70 (s, 2H), 3.29 — 3.28 (m, 2H), 2.56 (t, J =
5.74 Hz, 2H), 2.31 - 2.27 (m, 2H).
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13C NMR (125 MHz, CDCls): §147.3, 146.5, 139.9, 135.2, 129.5, 128.4, 127.2, 124.9, 123.6,
122.5, 61.9, 54.7, 49.5, 26.3.

HRMS (ESI): Exact mass calculated for C1sH1sN202 [M+H]" : 295.1447, found: 295.1445.
1H NMR of product 4p’:

IH NMR (500 MHz, CDCls): §8.08 (d, J = 8.7 Hz, 2H), 7.43 (d, J = 8.6 Hz, 2H), 7.21 - 7.17
(m, 2H), 7.13 — 7.09 (m, 3H), 3.53 (d, J = 3.9 Hz, 2H), 2.86 — 2.73 (m, 3H), 2.03 — 1.95 (m,
2H), 1.88 — 1.85 (m, 1H), 1.73 — 1.60 (m, 2H), 1.39 (qd, J = 12.4 Hz, J = 4.5 Hz, 1H).

13C NMR (125 MHz, CDCls): §147.1, 146.7, 144.4, 129.4, 128.4, 127.2, 126.4, 123.5, 62.6,
61.2,54.0,42.9, 31.5, 25.8.

HRMS (ESI): Exact mass calculated for C1gH20N202 [M+H]" : 297.1603, found: 297.1617.

3-methyl-1-(4-nitrobenzyl)piperidine (49")

Q.

The title compound was prepared according to General Procedure B using salt 3g (323mg, 1.0
mmol), [IrCp*Cl2]2 (4.0 mol%), L1 (8.0 mol%), Kl (3.0 equiv) and DABCO (1.0 equiv) for 48 h.
The crude material was purified by column chromatography (95:5; Hexane:EA)) to give amine
4q" (27 mg, 11%) colourless oil.

2

IH NMR (400 MHz, CDCls): §7.97 (d, J=8.7 Hz, 2H), 7.31 (d, J = 8.8 Hz, 2H), 3.35 (s, 2H),
2.57-2.51 (m, 2H), 1.73 (td, J = 11.1, 3.2 Hz, 1H), 1.54-1.32 (m, 5H), 0.74-0.68 (m, 1H),
0.65 (d, J = 6.1 Hz, 3H).

13C NMR (125 MHz, CDCls): §147.1, 129.4, 123.4, 62.7, 62.0, 54.2, 32.8, 31.1, 25.5, 19.6.
HRMS (ESI): Exact mass calculated for C13H1sN202 [M+H]" : 235.1447, found: 235.1444.

IR (neat) (cm™): 2926, 2856, 2796, 1731, 1603, 1522, 1453, 1383, 1345, 1110, 1066, 857, 740,
695.

1-benzyl-1,2,3,4-tetrahydroquinoline (6a)8"

a0
0
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The title compound was prepared according to General Procedure B using salt 5a (150 mg, 0.5
mmol) for 24 h. The crude material was purified by column chromatography (100:0 Hexane:
EtOAC) to give amine 6a (77 mg, 70%) as a colourless oil.

IH NMR (400 MHz, CDCl3): §7.24-7.12 (m, 5H), 6.89-6.86 (m, 2H), 6.48 (t, J = 7.3 Hz, 1H),
6.42 (d, J = 8.4 Hz, 1H), 4.38 (s, 2H), 3.28-3.25 (m, 2H), 2.73 (t, J = 6.3 Hz, 2H), 1.95-1.89 (m,
2H).

BBCNMR(100MHz,CDCls): 6145.7, 139.0, 129.0, 128.6, 127.2, 126.8, 126.6, 122.3, 115.9, 111.
0, 55.2,49.9, 28.3,22.4.

HRMS (ESI): Exact mass calculated for C1sHi7N [M+H]" : 224.1439, found: 224.1433.

1-benzyl-6-methyl-1,2,3,4-tetrahydroquinoline (6b)8"
A

The title compound was prepared according to General Procedure B using salt 5b (157 mg, 0.5
mmol). The crude material was purified by column chromatography (99:1 Hexane: EtOAc) to
give amine 6b (83 mg, 70%) as a colourless oil.

IH NMR (400 MHz, CDCls): §7.24-7.09 (m, 5H), 6.71-6.68 (m, 2H), 6.33 (d, J = 8.2 Hz, 1H),
4.34 (s, 2H), 3.23-3.19 (m, 2H), 2.71-2.65 (M, 2H), 2.12 (s, 3H), 1.93-1.86 (m, 2H).

13C NMR (100 MHz, CDCls): §143.6, 139.3, 129.8, 128.6, 127.6, 126.8, 126.7, 125.0, 122.4,
111.3, 55.5, 49.9, 28.2, 22.6, 20.3.

HRMS (ESI): Exact mass calculated for C17H1gN [M+H]" : 238.1596, found: 238.1598.

1-benzyl-6-methoxy-1,2,3,4-tetrahydroquinoline (6¢)&"

IS

The title compound was prepared according to General Procedure B using salt 5¢ (165 mg, 0.5
mmol). The crude material was purified by column chromatography (98:2; Hexane:EtOAc) to
give amine 6¢ (114 mg, 90%) as a colourless oil.



529
IH NMR (400 MHz, CDCl3); §7.23-7.09 (m, 5H), 6.51-6.46 (m, 2H), 6.37-6.34 (m, 1H), 4.31
(s, 2H), 3.61 (s, 3H), 3.19-3.17 (m, 2H), 2.69 (t, J = 6.2 Hz, 2H), 1.95-1.86 (m, 2H).

13C NMR (100 MHz, CDCls): §150.9, 140.4, 139.4, 128.6, 126.8, 126.7, 123.8, 115.3, 112.5,
112.3, 56.0, 55.8, 49.9, 28.5, 22.6.

HRMS (ESI): Exact mass calculated for C17H19NO [M+H]" : 254.1545, found: 254.1543.

1-benzyl-7-methyl-1,2,3,4-tetrahydroquinoline (6d)
b

The title compound was prepared according to General Procedure B using salt 5d (157 mg, 0.5
mmol). The crude material was purified by column chromatography (99:1; Hexane:EtOAc) to
give amine 6d (109 mg, 92%) as a colourless oil.

IH NMR (400 MHz, CDCls): §7.25-7.11 (m, 5H), 6.78 (d, J = 7.4 Hz, 1H), 6.33-6.27 (m, 2H),
4.38 (s, 2H), 3.24-3.21 (m, 2H), 2.68 (t, J = 5.9 Hz, 2H), 2.09 (s, 3H), 1.90-1.86 (m, 2H)

13C NMR (100 MHz, CDCls): §145.6, 139.2, 136.8, 128.9, 128.6, 126.8, 126.7, 119.4, 116.8,
111.6, 55.2, 49.8, 27.9, 22.3, 21.7.

HRMS (ESI): Exact mass calculated for C17H1oN [M+H]" : 238.1596, found: 238.1581.

1-benzyl-6-chloro-1,2,3,4-tetrahydroquinoline (6e)

Q

The title compound was prepared according to General Procedure B using salt 5e (67 mg, 0.2
mmol). The crude material was purified by column chromatography (98:2 Hexane:EtOAc) to
give amine 6e (24 mg, 47%) as a colourless oil.

IH NMR (500 MHz, CDCl3): §7.25-7.14 (m, 5H), 6.86-6.79 (m, 2H), 6.31 (d, J = 8.7 Hz, 1H),
4.37 (s, 2H), 3.29-3.27 (m, 2H), 2.69 (t, J = 6.3 Hz, 2H), 1.94-1.89 (m, 2H).

13C NMR (125 MHz, CDCls): §144.1, 138.4, 128.7, 128.6, 126.9, 126.8, 126.5, 123.9, 120.3,
112.0, 55.2, 49.9, 28.1, 22.2.

HRMS (ESI): Exact mass calculated for C16H16CIN [M+H]" : 258.1050, found: 258.1051.
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1-benzyl-6-fluoro-1,2,3,4-tetrahydroquinoline (6f)

0
ks

The title compound was prepared according to General Procedure B using salt 5f (84 mg, 0.26
mmol). The crude material was purified by column chromatography (96:4; Hexane:EtOAc) to
give amine 6f (29 mg, 47%) as a colourless oil.

IH NMR (400 MHz, CDCls): & 7.27-7.15 (m, 5H), 6.65-6.56 (m, 2H), 6.31 (dd, J = 8.9, 4.7
Hz, 1H), 4.36 (s, 2H), 3.27-3.24 (m, 2H), 2.72 (t, J = 6.3 Hz, 2H), 1.96-1.90 (m, 2H).

13C NMR (125MHz, CDCIls): 6154.8 (d, J = 232.5 Hz), 142.1, 138.9, 128.6, 126.8, 126.6,
123.7 (d, J = 6.7 Hz), 115.4 (d, J = 21.7 Hz), 113.1 (d, J = 21.5 Hz), 111.7 (d, J = 7.3 Hz), 55.8,
49.9, 28.3, 22.3.

YF NMR (376 MHz, CDClz); §-130.12.
HRMS (ESI): Exact mass calculated for C1sHisFN [M+H]" : 242.1345, found: 242.1342.
1-benzyl-5-bromo-1,2,3,4-tetrahydroquinoline (6g)

Br

Q0
0

The title compound was prepared according to General Procedure B using salt 5g (90 mg, 0.24
mmol). The crude material was purified by column chromatography (98:2; Hexane:EtOAc) to
give amine 69 (31 mg, 43%) as a yellow oil.

IH NMR (400 MHz, CDCls): §7.26-7.15 (m, 5H), 6.77-6.69 (m, 2H), 6.36 (d, J = 8.0 Hz, 1H),
4.40 (s, 2H), 3.29-3.27 (M, 2H), 2.79 (t, J = 6.5 Hz, 2H), 1.98-1.92 (m, 2H).

13C NMR (100 MHz, CDCls): §147.2,138.4,128.7, 127.8, 126.9, 126.5, 125.6, 121.5, 119.9,
110.2, 55.6, 49.8, 28.7, 22.2.

HRMS (ESI): Exact mass calculated for C16H1sBrN [M+H]* : 302.0544, found: 302.0545.
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1-benzyl-3-methyl-1,2,3,4-tetrahydroquinoline (6h)8"

a0y
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The title compound was prepared according to General Procedure B using salt 5h (157 mg, 0.5
mmol). The crude material was purified by column chromatography (99:1; Hexane:EtOAc) to
give amine 6h (115 mg, 97%) as a colourless oil.

IH NMR (400 MHz, CDCls): §7.25-7.12 (m, 5H), 6.89-6.88 (m, 2H), 6.51-6.41 (m, 2H), 4.39
(s, 2H), 3.21-3.17 (m, 1H), 2.97-2.91 (m, 1H), 2.75-2.71 (m, 1H), 2.45-2.39 (m, 1H),
2.12-2.03 (m, 1H), 0.98-0.95 (M, 3H).

13C NMR (100 MHz, CDCls): §145.2, 139.0, 129.2, 128.6, 127.2, 126.8, 126.6, 121.9, 115.9,
110.8, 56.9, 55.2, 36.6, 27.4, 19.1.

HRMS (ESI): Exact mass calculated for C17H19N [M+H]" : 238.1596, found: 238.1595.

1-benzyl-4-methyl-1,2,3,4-tetrahydroquinoline (6i)®

N

0

The title compound was prepared according to General Procedure B using salt 5i (157 mg, 0.5
mmol). The crude material was purified by column chromatography (99:1; Hexane:EtOAc) to
give amine 6i (26 mg, 22%) as a blue oil.

IH NMR (400 MHz, CDCl3): §7.25-7.14 (m, 5H), 7.00-6.99 (m, 1H), 6.91-6.88 (m, 1H), 6.53
(td, J = 7.4, 0.9 Hz, 1H), 6.43 (d, J = 8.2 Hz, 1H), 4.41 (s, 2H), 3.36-3.32 (M, 1H), 3.26-3.22
(m, 1H), 2.91-2.85 (m, 1H), 2.01-1.95 (m, 1H), 1.69-1.64 (m, 1H), 1.24 (d, J = 7.0 Hz, 3H).

13C NMR (100 MHz, CDCls): §144.9, 138.9, 128.6, 127.9, 127.3, 127.1, 126.8, 126.6, 115.9,
110.0, 55.2, 46.7, 31.1, 29.7, 22.3.

HRMS (ESI): Exact mass calculated for C17H19N [M+H]" : 238.1596, found: 238.1595.
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1-ethyl-2-methyl-1,2,3,4-tetrahydroquinoline (6j)

<o
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The title compound was prepared according to General Procedure B using salt 5j (157 mg, 0.5
mmol). The crude material was purified by column chromatography (99:1; Hexane:EtOAc) to
give amine 6j (78 mg, 66%) as a colourless oil.

IH NMR (400 MHz, CDCls): §7.24-7.12 (m, 5H), 6.92 (d, J = 7.3 Hz, 1H), 6.88-6.84 (m, 1H),
6.49 (td, , J = 7.3 Hz, 0.9 Hz, 1H), 6.32 (d, J = 8.2 Hz, 1H), 4.43 (dd, , J = 17.3 Hz, 2H),
3.54-3.47 (m, 1H), 2.88-2.80 (m, 1H), 2.67 (dt, J = 16.1, 4.6 Hz, 1H), 2.01-1.92 (m, 1H),
1.79-1.72 (m, 1H), 1.10 (d, J=6.4 Hz, 3H).

13C NMR (125 MHz, CDCl3): §144.8, 139.5, 128.8, 128.5, 127.1, 126.6, 126.3, 121.8, 115.5,
111.4,53.4,53.0, 28.2, 24.1, 19.0.

HRMS (ESI): Exact mass calculated for C17H1gN [M+H]" : 238.1596, found: 238.1598.
1-(3-bromobenzyl)piperidine (4r)29

()

N

K©/Br

The title compound was prepared according to General Procedure B using salt 3r (165 mg, 0.5
mmol). The crude material was purified by column chromatography (95:5; Hexane:EtOAc) to
give amine 4r (71 mg, 56%) as a yellow oil.

IH NMR (500 MHz, CDCl3): §7.41 (br, 1H), 7.28 (d, J = 7.9 Hz, 1H), 7.18-7.15 (m, 1H), 7.10-
7.07 (M, 1H), 3.35 (s, 2H), 2.28 (br, 4H), 1.52—1.47 (m, 4H), 1.38-1.34 (m, 2H).

13C NMR (125 MHz, CDCls): §141.3,131.9, 129.9, 129.7, 127.7, 122.3, 63.2, 54.5, 25.9 24.3.

HRMS (ESI): Exact mass calculated for C12H16BrN [M+H]" : 254.0544, found: 254.0540.
IR (neat) (cm™): 2929, 2858, 2794, 2317, 1600, 1384, 1064, 875, 771, 671.
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1-(4-bromobenzyl)piperidine (4s)®f

Q.

The title compound was prepared according to General Procedure B using salt 3s (329 mg, 1.0
mmol). The crude material was purified by column chromatography (95:5; Hexane:EtOAc) to
give amine 4s (173 mg, 69%) as a yellow oil.

IH NMR (500 MHz, CDCl3): §7.33 (d, J = 8.3 Hz, 2H), 7.11 (d, J = 8.2 Hz, 2H), 3.32 (s, 2H),
2.26 (br, 4H), 1.50—1.46 (m, 4H), 1.36-1.33 (m, 2H).

13C NMR (125 MHz, CDCls): §137.8, 131.2, 130.8, 120.6, 63.1, 54.5, 25.9,24.3.

HRMS (ESI): Exact mass calculated for C12H16BrN [M+H]" : 254.0544, found: 254.0545.

IR (neat) (cm™): 2931, 2855, 2791, 1621, 1484, 1443, 1384, 1304, 1153, 1109, 1013, 906, 806,
493.

5. Gram scale synthesis of 4a: General procedure B was followed with 3a (1.0 g, 3.99
mmol), [IrCp*Cl;]2 (63mg, 2.0 mol %), L1 (24 mg, 4.0 mol %), KI (1.99 g, 3.0 equiv.) and
DABCO (0.448 g, 1.0 equiv.) and ethanol (8.0 mL) at 90 °C for 24 h. The residue was purified
by column chromatography to give 4a as a yellow oil (344 mg, 49% vyield).

6. Control experiment

(a) Synthesis of 1-benzyl-1,2,3,6-tetrahydropyridine (4a”):°

()

N

©

The benzylpyridinium bromide (3a) (300mg, 1.19 mmol) was dissolved in MeOH (5 ml), and cooled to 0

oC, then NaBH. (1.5 equiv.) was added portion wise. The reaction mixture was stirred at 0 °C for 4 h. The
reaction was quenched with water and extracted with ethyl acetate, resulting solution was washed with
brine, dried over Na,SO. concentrated on rotary evaporator to give 1-benzyl-1,2,3,6-
tetrahydropyridine(4a’) in 80% yield (165 mg, 0.952 mmol) as a yellow oil and used for next reaction
without column purification.

IH NMR (400 MHz, CDCla): §7.28-7.14 (m, 5H), 5.69-5.55 (m, 2H), 3.49 (s, 2H),
2.90-2.87 (M, 2H), 2.47 (t, J = 5.7 Hz, 2H), 2.11-2.05 (m, 2H).
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13C NMR (100 MHz, CDCl3): §138.4,129.2,128.2, 127.1, 125.4, 125.6, 62.9, 52.8, 49.7, 26.2.

(b) Transfer hydrogenation of 1,2-dihydroquinoline with EtOH

S [IrCp*Cl)s]o (2 mol%)
L1 (4 mol%)

N N

Kl (3.0 equiv),
DABCO (1.0 equiv)
ethanol, 90 °C, 23 h, N,

4a' 4a

Y

The general procedure B was followed using 4a* (10mg, 0.058 mmol), ethanol (0.5 mL) for 23 h.
The yield of 4a is 80%, determined by NMR using 1,3,5-trimethoxybenzene as an internal
standard.

(c) Study of the Conversion of CH3CHO to EtOAcY

To study the formation of EtOAc as a byproduct, we conducted NMR experiments. Treatment of
CH3CHO (0.2 mmol) with ethanol (1.7 mmol), [IrCp*Cl2]2 (5 mol%), and base (1 equiv) in CDCls
(0.5 mL) in 3h at rt led to the conversion of CH3CHO to EtOAc (eq A) (Identified in 1H NMR,
Figure 1). Without the Iridium catalyst, EtOAc was not detected in NMR spectra (eq B) (Figure 2).
Therefore, the acetaldehyde generated may be converted to ethyl acetate under Ir-catalyzed
conditions, avoiding catalyst poisoning in the optimized reaction conditions.*

[IrCp*Cl,], (5 mol%) (o)
Cs,CO3; (1 equiv
CH;CHO + CH,CH,OH 2605 ), )Lo/\ (A)
CDCl;, rt,3 h
0.2 mmol
Cs,CO; (1 equiv)
CH,CHO + CH;CH,OH > )Lo/\ (B)

CDClj, rt,3 h
0.2 mmol
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Figure 1:1H NMR (400 MHz, CDCls) with Iridium metal.
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Figure 2: 1H NMR (400 MHz, CDClIs3) without Iridium metal.
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7. Formation of Iridium Hydride:'* To study the formation of Iridium hydride,
[IrCp*Cl2]2 (1.0 equiv), L1 (2 equiv) and base (Cs2COs or DABCO, 1 equiv) was dissolved in
ethanol and stirred at 90 °C for 12 h. NMR analysis of the crude reaction mixture provided the
formation of Ir-H.1!

PhCONHOMe (2 equiv)

CH3CH,OH + [IrCp*Cly], S
Base (1 equiv), 90 C

0.01 mmol

—=13.5388
—-16.5286
-20.2858

T T
-5 =10 =15 -20 -25 =30 =35 Ppm
Scale: 1.520 ppm/cm, 608.1 Hz/cm

Figure 3:1H NMR (400 MHz, CDCls;, Cs,COs base) spectrum from (-35 ppm to 0 ppm range).
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Figure S-1: *H NMR (500 MHz, CDClIs) spectrum of compound 11
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Figure S-26: 3C NMR (100 MHz, D20) spectrum of compound 3l
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Figure S-27 HRMS spectrum of compound 3l
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Figure S-28: *H NMR (400 MHz, DMSO-ds) spectrum of compound 3p
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Figure S-29: 3C NMR (100 MHz, DMSO-ds) spectrum of compound 3p
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Figure S-31: 'H NMR (400 MHz, DMSO-dg) spectrum of compound 3q
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Figure S-32: 3C NMR (100 MHz, DMSO-ds) spectrum of compound 3q
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Figure S-33 HRMS spectrum of compound 3q
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Figure S-34: 'H NMR (400 MHz, DMSO-ds) spectrum of compound 3r
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Figure S-35: 3C NMR (100 MHz, DMSO-ds) spectrum of compound 3r
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Figure S-36 HRMS spectrum of compound 3r
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Figure S-41: 13C NMR (125 MHz, CDCls) spectrum of compound 2a
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Figure S-43: 'H NMR (400 MHz, CDCls) spectrum of compound 2b
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Figure S-44: 3C NMR (100 MHz, CDClIs) spectrum of compound 2b
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Figure S-55: *H NMR (400 MHz, CDCls) spectrum of compound 2f
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Figure S-59: 3C NMR (100 MHz, CDCls) spectrum of compound 2g
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Figure S-62: 'H NMR (400 MHz, CDCIs) spectrum of compound 2h
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Figure S-63: 13C NMR (100 MHz, CDCls) spectrum of compound 2h
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Figure S-84: 3C NMR (100 MHz, CDCls) spectrum of compound 20
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Figure S-95: *H NMR (500 MHz, CDClIs) spectrum of compound 4d
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Figure S-96: 3C NMR (125 MHz, CDCls) spectrum of compound 4d
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Figure S-98: 'H NMR (500 MHz, CDClIs) spectrum of compound 4e
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Figure S-101: *H NMR (500 MHz, CDClIs) spectrum of compound 4f
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Figure S-103: HRMS spectrum of compound 4f
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Figure S-113: *H NMR (400 MHz, CDCls) spectrum of compound 4j
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Figure S-114: 13C NMR (125 MHz, CDClIs) spectrum of compound 4j
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Figure S-118: HRMS spectrum of compound 4k
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Figure S-119: *H NMR (400 MHz, CDCls) spectrum of compound 4l
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Figure S-120: 3C NMR (100 MHz, CDClIs) spectrum of compound 4l
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Figure S-121: HRMS spectrum of compound 4l
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Figure S-122: *H NMR (400 MHz, CDCls) spectrum of compound 4m
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Figure S-123: 13C NMR (100 MHz, CDCls) spectrum of compound 4m
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Figure S-125: *H NMR (500 MHz, CDCls) spectrum of compound 4n
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Figure S-126: 13C NMR (125 MHz, CDClIs) spectrum of compound 4n
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Figure S-127: HRMS spectrum of compound 4n

,
252 254 256 258 260 262

264 266



5104

8692°
SoLT”
86LZ"
(4414
6062°
9€62°
2862°
Loog”
SS0€”
9L0E"
LTIE"
0STE"
912¢"
L6PS”
6€9G"°
v8LS”
6982
GE6T”
862"
8voe”
vOIL®
€S0’
6L90°
TELO"
6LLO"
9280°
8L80°
€260°
SVET”
I2rT”
14149
SLPT®
CIST®
6GST"
0€9T"
L99T"
689T"°
CLLT®
8T8T"
9281"
GEBT”
GS8T”
886T"
8T02Z"
6902
oziZ"
2s1e’
60V’
ovve”
6667 "
612S"
660T"

T NI T\ mm——————
NO,

OSSN NSNS NNNN YOOV VVMMOMMONNNNNNNNNNNNNNNN

IJ. RN L

4p

=&6°0

—/00°T

0 ppm

Scale: 0.4179 ppm/cm, 167.2 Hz/cm

10

'H NMR (400 MHz, CDCls) spectrum of compound 4p

Figure S-128

€8LE"
oo6€”
9607 "
vicy”
vvo9”
LLE9"
€L99°
oLLY"
6889°
969"
Zs0L”
T80L"
61G8"
8568
86G58"
ov8s8”
0888
0Z68"
2Ive”
6676 "
2696 °
28L6"
0186 "
GL66°
G800°
8G€0°
TveEL”
829L"
veLL:
ozeL”
9€T18”
GET8”
0zes”
vive’
G668°
ov9g”
9898
062G"
LSES”
€L60"
S60T"
PLIT"
€6TT"
VLET®
VoLT"
ZL8T"
626T°
2502
€022
A 44
14 A
ELVY”
TGLO"
6960°

o~ cFCCMOMOANANANNANANNNNNNNNAH A A A A A A A A A A A A A A A A A A A A A

20°T
96°¢2
—=L0°T

—61°¢

€ET°€

00°¢2

—88°2

B IT°2
96°1

-2 L

=g

0 ppm

0.4065 ppm/cm, 162.7 Hz/cm

10

Scale:

'H NMR (400 MHz, CDCls) spectrum of compound 4p’

Figure S-129



S105

Ppn

20 10 0

30

40

50

60

70

T T
90 80

T

|

g
Q
Lo A

:.N

)

o

o~
5L9Z°2 Fe § o itz
82LZ°T S (=7 ce 9z
€6LZ°T m < S TE
Zv8zz = +
L162°2 8 o
L9622 Lo & < L6°Zy —
0go0e" 2 o 8V 6V

" o 3
v80E€"2Z 5 c 00" 7S~
LSS NN .u w GL 7G5 —

TLSS" 2 0 8T 19

9896°¢ I3S Qo vm.ﬁwv

vz8z'€ = 929

€L8Z°€ o

z162°€ .m

2962 €

€967°€ - ©

9vzs € e

SZES € >

809G € ..w

6TOL € pord 67221
o o 6V €21

§850°9 » 19°€21

8190°9 o ¥6° ¥ZT

0990°9 rEY Zr 921

- S a iy

SLLO"9 = — <ggo[® @) 8 82T — -

zov1 "L _ N u.mm\

. 67621 o
i N = em S
GEOT"L jse o 16°6€T =
8GIZ L = ﬁhm.o o om.vv.ﬁ
vezz L NG N2) b
voEZ L \2e"o > vL 9VT

. €T°LYT
vzee L b e
826V L = e M
00TS" L . TRAEED > =
Z00T"8 ~
9LTT 8 o T

= o -
o
™ + ~
= — S
-~ 1
(p) =
[ o (D)
\__ = ! s
>
2
LL
/%

T

|

|
T

200 190 180 170 160 150 140 130 120 110 100

T T T T

T

T

Figure S-131: 13C NMR (125 MHz, CDCls3) spectrum of compound 4p + 4p’
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Figure S-132: HRMS spectrum of compound 4p
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Figure S-133: HRMS spectrum of compound 4p’
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Figure S-134: 'H NMR (400 MHz, CDCls) spectrum of compound 4q’
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Figure S-136: HRMS spectrum of compound 4q’
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Figure S-137: *H NMR (400 MHz, CDCls) spectrum of compound 6a

162.7 Hz/cm



—145.67
129
128
127
126
126
122
115

/
X
RS

6a

|

—=585.25
—49.94

S109

—28.28
—22.44

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

90

T T T T T
80 70 60 50 40

Figure S-138: 3C NMR (100 MHz, CDCls) spectrum of compound 6a
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Figure S-139: HRMS spectrum of compound 6a
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Figure S-142: HRMS spectrum of compound 6b
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Figure S-143: *H NMR (400 MHz, CDCls3) spectrum of compound 6¢
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Figure S-144: 3C NMR (100 MHz, CDClIs) spectrum of compound 6¢
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Figure S-145: HRMS spectrum of compound 6¢
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Figure S-146: 'H NMR (400 MHz, CDCIs) spectrum of compound 6d
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Figure S-148: HRMS spectrum of compound 6d
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Figure S-150: 3C NMR (125 MHz, CDClIs) spectrum of compound 6e
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Figure S-151: HRMS spectrum of compound 6e



S116

T106°
S9T6°
€€T6°
6626°
62€6°
66£6°
vsve "
ST96°
8LOL"
LEZL®
S6EL”
EEVT”
9LST’
9TLZ"
S09¢€”
8962
G80€”
T6TE"
80€€”
9195
€696
LZ8S”
LEBS”
v06S°
PT6S”
8v09°
G219°
LEZY"

2TE9

29v9°
8€G9°
69VT"
90ST"

¥8ST
289T
TLI9T
T69T
VOLT
968T
v8ze
8€ET
6EVT
19v2

L8VZ"
6LST’
Lo9Z"
LvoZ®

e~ VOVVVOVVVVOVOVOOOLOUOOTMMOM

@ Grease

NNH A A

N

-

6f

||

|

vr'2

-«
-
N

S0°¢

00°2

0 ppm

162.7 Hz/cm

= -

10

0.4065 ppm/cm,

Scale:

Figure S-152: *H NMR (400 MHz, CDClIs) spectrum of compound 6f
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Figure S-153: 13C NMR (125 MHz, CDCls) spectrum of compound 6f
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Figure S-154: HRMS spectrum of compound 6f
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Figure S-156: 3C NMR (100 MHz, CDClIs) spectrum of compound 6g

Sample Name HRMS21103NOV09 Position Vial 9 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SD-01-576.d ACQ Method ISOCRATIC.m Comment Acquired Time 11/3/2021 11:49:32 AM

%10 5 |+ Scan (0.71 min) SD-01-576.d

15
40528

34
2.94
2.84
2.7
2.64
2.54
2.44

.2' N
Vo
U

304
ma]
=

61 6g

O
N
A
05
U573

9
[
.
.
303
(558
0558

305

o

i
!
3

Ll |\u... |n.... Ll .
288 290 292 294 296 298 300 302 304 306 308 310 3iz 314 316 318 320
Counts vs. Mass-to-Charge (m/z)

Figure S-157: HRMS spectrum of compound 6g
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Figure S-158: *H NMR (400 MHz, CDClIs) spectrum of compound 6h
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Figure S-160: HRMS spectrum of compound 6h
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Figure S-161: *H NMR (500 MHz, CDCls) spectrum of compound 6i
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Figure S-162: 3C NMR (125 MHz,
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Figure S-163: HRMS spectrum of compound 6i

242

243

244

245



S122

@ Grease
@ Grease

6€£60°
00TT"
0SEL”
ELVL”
eLSL”
€LoL”
96LL"
LVEE "
82G6°
Lv96"
G966 °
Z2ES9”
1289°
GE69”
6voL”
0108"
8ET8”
S0E8”
1£44°0
9vev”
€667

0 ppm

167.2 Hz/cm

0.4179 ppm/cm,

SO0°ES
ov.mmHV

Scale:

60 50 40 30 20

70

190S"
901S”
v8GsE"
910V "
9€ESY”
896V "
£€60€”
862¢”
LLOV®
ooLv”
6G8V "
4::1
Zvos”

N TSN N s ="
:

100 90 80

110

¥90S”
€0v8”
LEVS”
1298°
16L8"
GZ88”’
EET6”
9TE6 "
LSET”
PIST®
69ST"
9ELT”
668T"
€06T"
1449
veoz”
1602°
Loze
veze”
Z6ET”

g &
w| |
T
7

6j

0

~e~eeccccccccNCNNVVOVVVOVOVOVVVOOOLOOLVOLVOUESTITTONOOOOANNNNNANNNA A A A A A A A A A A
T
1 5

(=)
k=]
|
>
o
Qo
IS
o
(&)
Y
o
S
>
s
[&]
(<5}
o
[%2}
—~
=
O
(|
O
- ¥9° 92T

N
I
=
o
o
NJ
~
o
=
Z
I
—

mm
©
-
(2]
|
>
2
LL

130 120

180 170 160 150 140

190

200

Figure S-165: 3C NMR (125 MHz, CDClIs) spectrum of compound 6j
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Sample Name HRMS21131DEC017 Position Vial 17 Instrument Name Instrument 1 User Name
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Figure S-166: HRMS spectrum of compound 6j
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Figure S-167:
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'H NMR (500 MHz, CDCls) spectrum of compound 4r



S124

—141.32
/131.98
129.93
< 12966
e % .
127.66
™~122.35
—63.19
—54.51
_—25.96
~24.32

Br

4r

|
I
‘ H ’ n L L

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S-168: 3C NMR (125 MHz, CDClIs) spectrum of compound 4r

Sample Name HRMS21116NOV10 Position vial 10 Instrument Name Instument 1 User Name
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Figure S-169: HRMS spectrum of compound 4r
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Figure S-170: *H NMR (500 MHz, CDClIs) spectrum of compound 4s
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Figure S-171: 13C NMR (125 MHz, CDCls) spectrum of compound 4s
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Sample Name HRMS21105NOV05S Position vial 5 Instrument Name Instrument 1 User Name
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Figure S-172: HRMS spectrum of compound 4s



