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Materials and Methods

'H NMR spectra were recorded on a Bruker 300 MHz instrument. *C NMR spectra were recorded on the same
instrument at 75 MHz. Chemical shifts (8) are expressed in ppm downfield from TMS as internal standard. The letters
s, d, t, g, and m are used to indicate singlet, doublet, triplet, quadruplet, and multiplet, respectively. Analytical HPLC
analysis was carried out on a C18 reversed-phase (RP) analytical column (150 x 4.6 mm, particle size 5 mm) at 37
°C by using mobile phases A [water/acetonitrile 90:10 (v/v) + 0.1% TFA] and B (acetonitrile + 0.1% TFA) at a flow
rate of 1.5 mL/min. The following gradient was applied: linear increase from solution 3% B to 100% B within 10
min. GC—mass spectrometry (MS) analysis was performed on a Shimadzu GCMS-QP2010 SE coupled with a DSQ
Il (El, 70 eV). A fused silica capillary column Rtx-5MS column (5% diphenyl, 95% dimethylpolysiloxane, 30 m x
0.25 mm x 0.25 pm) was used. The injector temperature was set at 280 °C. After 1 min at 50 °C, the oven temperature
was increased by 25 °C/min to 300 °C and maintained at 300 °C for 3 min. As a carrier gas, helium at 40 cm s linear
velocity was used. MS conditions were ionization voltage of 70 eV and the acquisition mass range of 50-450 m/z.
Mass spectral libraries (Wiley Registry of Mass Spectral Data 11th Edition, NIST/EPA/NIH Mass Spectral Library
14) were searched with NIST MS Search software. Gas chromatography (GC)—flame ionization detector (FID)
chromatography was performed using a Shimadzu GC FID 230 gas chromatograph with a FID. Helium, used as the
carrier gas (40 cm st linear velocity), goes through a RTX-5MS column (30 m x 0.25 mm ID x 0.25 um). The
injector temperature is set to 280 °C. After 1 min at 50 °C, the column temperature is increased by 25 °C min! to
300 °C and then held for 4 min at 300 °C. The gases used in the detector for flame ionization are hydrogen and
synthetic air (5.0 quality). LA-ICP-MS experiments were performed with an Analyte G2 excimer laser ablation
system (Teledyne CETAC Technologies, Omaha, NE, USA) equipped with an aerosol rapid introduction system
(ARIS, Teledyne CETAC) and coupled to an an Agilent 8900 Triple Quadrupole ICP-MS/MS instrument (Agilent
Technologies, Santa Clara, CA, USA). Helium was used as carrier gas (99.999% purity, Messer Austria GmbH). The
LA-ICP-MS system was tuned daily for maximum sensitivity analyzing the reference material NIST 612 “Trace
Elements in Glass”. The ICP-MS instrument was operated in standard (single quadrupole) mode and tuned to
minimize the formation of oxides by monitoring the oxide ratio (>**Th'®0*/232Th*, m/z 248/232 < 1%). Isotope ratios
were monitored to confirm the absence of interfering polyatomic species. The laser beam spot size was adjusted to
50 um and the frequency to 60 Hz generating a fluence of 3.5 J cm. Helium was used as carrier gas with a flow rate
of 0.55 L min? (0.30 L min? cell gas, 0.25 L min ablation cup gas). Image construction was perform using the
HDIP software v.1.6.6.d44415e5 (Teledyne). Electrode imaging and energy dispersive X-ray (EDX) analysis were
performed using a Zeiss Gemini DSM 982 Field Emission Scanning Electron Microscope using built in secondary
electron detectors for imaging and a RONTEC GmbH M-Series EDX-detector. In addition, element identification
was performed using the Rontec-Tools software suite. All electrochemical reactions were carried out in 1IKA
ElectraSyn 2.0 undivided cells (5 mL vials). Aluminum electrodes were cut to standard ElectraSyn 2.0 dimensions
from an aluminum sheet (99%, Goodfellow). Electrodes were typically polished using sand paper (3000 grit) before

use. All chemicals were purchased from standard vendors and used without further purification.
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GC Analysis — Sample Preparation and Calibration

GC samples were prepared by diluting 100 uL aliquots from the crude solutions in 1 mL of ethyl acetate containing
0.1 M biphenyl. The diluted sample was filtered through a celite and sodium sulphate plug before being transferred
to a GC sample vial. The vial was capped and the content of the vial was then directly analyzed by with the method
described above in the Materials and Methods section. The calibration data for the components of the model reaction

1e

is shown in Figure S1.
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Figure S1. GC calibration of compounds 1a, 1c, and 1e

Optimization of the electrochemical coupling of 2-phenylethyl tosylate (1a) with bromo cyclohexane
(1b)

A stock solution of DMA containing NiBr..dme (0.025 M), 4,4’-di-‘Bubpy (0.0375 M) and NaBr (0.1 M) was
prepared and purged with argon. The 2-phenylethyl tosylate (1a)(0.75 mmol) and bromo cyclohexane (1b)(0.975
mmol) were placed in a 5 ml IKA ElectraSyn 2.0 vial and dissolved in 3 mL of the stock solution. The cell was
capped and the solution purged with argon for 30 min. The reaction mixture was then electrolyzed a under constant
current of 4 mA under stirring (600 rpm) until the desired amount of charge had been passed. After electrolysis, the

crude reaction mixtures were analyzed by GC-FID.

S3



Table S1. Optimization of the electrochemical coupling of 2-phenylethyl tosylate (1a) with bromo cyclohexane

(1b).2

(H)AI GC(-)
4 mA (ca. 2.7 mA cm)

OTS+ O\ 3.0 F mol™ _
Br NiBry.dme (10 mol %)

4,4'-di-'Bubpy (15 mol %)

1a(0.25M) 1b (1.3 equiv) 0.1 M NaBrin DMA 1c
Entry Deviation from the above 1c (%)°
1 - 79
2 10 mA 53
3 2 mA 8
4 RVC cathode 66
5 Graphite cathode 74
6 GC (reused) 65
7 Zn anode 24
8 Mg anode 46
9 MeCN as the solvent 3
10 30 mol% ligand 5
11 Nal as supporting electrolyte 46
12 LiBr as supporting electrolyte 51
13 Kl as supporting electrolyte 41
14 Bu,NI as supporting electrolyte 66
15 Bu,NPF_ as supporting electrolyte 2
16 Bu,NBr as supporting electrolyte 51
17 Bu4NCI as supporting electrolyte 42
18 Et 4NOTs as supporting electrolyte 39
19 NiCl,.dme as the catalyst 50
20 L1 65
21 L2 61
22 L3 45
23 L4 69
24 L5 37
25 Complex 1 6
26 Ni(Il) pre-reduction 4
t-Bu
o R Z NH e
M o/ \ 7OM tBu ‘ N \N\ ~ tBu MeO NH,
— N\ /] N N~ XN
N N
L1 L2 v
= 2Br
Ao lEats Lty
= N / = = = N/l ~\7
L4 L5 = . N X
=
Complex 1
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a Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by calibrated GC-FID.
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Solvent screening for the electrochemical coupling of 2-phenylethyl tosylate (1a) with bromo
cyclohexane (1b)

S5

Following the general conditions for the optimization of the reaction conditions described above, the electrochemical

reaction was tested using DMA, NMP, MeCN and 1,4 dioxane as the solvent. After electrolysis, the crude reacti

mixtures were analyzed by GC-FID (Table S2).

Table S2. Solvent screening for the electrochemical coupling of 2-phenylethyl tosylate (1a) with bromo
cyclohexane (1b).?

(+)Al| GC(-)
4 mA (ca. 2.7 mA cm?)
OTs+ 30 F mol" R . @/\ . ‘
Br NiBr,.dme (10 mol %) O
4,4'-di-'Bubpy (15 mol %)
1c 1d 1e

1a (0.25M) 1b (1.3 equiv) 0.1 M NaBrin solvent

Entry Solvent 1a (%) 1c (%0)° 1d (%0)° le (%)°
1 DMA <1 66 0 34
2 NMP 6 4 44 3
3 MeCN 96 3 0 2
4 1,4-dioxane Maximum voltage, low current

2 Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by GC-FID.

on
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Supporting electrolyte screening for the electrochemical coupling of 2-phenylethyl tosylate (1a)
with bromo cyclohexane (1b)

Following the general conditions for the optimization of the reaction conditions described above, the electrochemical
reaction was tested using several salts as the supporting electrolyte. After electrolysis, the crude reaction mixtures
were analyzed by GC-FID (Table S3).

Table S3. Optimization of the supporting electrolyte for the electrochemical coupling of 2-phenylethyl tosylate
(1a) with bromo cyclohexane (1b)

(+)AI] GC(-)

OTe 4mA (4ce(;). E.? mA cm?) N O
+ . mol + +
Br NiBry.dme (10 mol %) O

4,4'-di-Bubpy (15 mol %)

1a(0.25 M) 1b (1.5 equiv) O-1M supporting electrolyte in DMA 1c 1d 1e
Entry Electrolyte 1a (%) 1c (%0)° 1d (%0)° le (%0)°
1 Nal <1 46 18 24
2 Kl 3 41 14 29
3 BusNI <1 66 7 22
4 BusNPFs 64 2 <1 3
5 BusNBr <1 51 4 19
6 Bu:NCI <1 42 15 19
7 LiBr <1 51 <1 19
8 EtNOTSs 15 39 15 13
9 NaBr <1 69 1 26

2 Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by GC-FID.
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Optimization of the loading of the supporting electrolyte loading for the electrochemical coupling of
2-phenylethyl tosylate (1a) with bromo cyclohexane (1b)

Following the general conditions for the optimization of the reaction conditions described above with NiCl,-dme as
the catalyst (10 mol%), the electrochemical reaction was tested using variable amounts of NaBr as the supporting

electrolyte. After electrolysis, the crude reaction mixtures were analyzed by GC-FID (Figure S2).

Table S4. Optimization of the amount of supporting electrolyte for the electrochemical coupling of 2-phenylethyl
tosylate (4a) with bromo cyclohexane (4b)

(H)Al| GC(-)
4 mA (ca. 2.7 mA cm™) 1c 1d

OTS+ O\ 3.0 F mol"!
©/\/ Br NiCly.dme (10 mol %) O
4,4'-di-'Bubpy (15 mol %) Cl
1a (0.25 M) 1b (1.3 equiv) NaBrin DMA O + ©/\/

1e 2-phenyl ethyl
chloride
Entry NaBr (M) 1c (%0)° 1d (%0)° le (%0)° 2-phenyl ethyl chloride
1 0.075 63 0 7 30
2 0.1 75 0 8 17
3 0.25 65 0 9 26
4 05 57 1 10 32

2 Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by GC-FID.
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Catalyst screening for the electrochemical coupling of 2-phenylethyl tosylate (1a) with bromo
cyclohexane (1b)

Following the general conditions for the optimization of the reaction conditions described above, the electrochemical
reaction was tested using several nickel sources as the catalyst. After electrolysis, the crude reaction mixtures were
analyzed by GC-FID (Table S4).

Table S5. Optimization of the Nickel catalyst source for the electrochemical coupling of 2-phenylethyl tosylate
(1a) with bromo cyclohexane (1b)

(+)AI] GC(-)
-2
OTs 4mA (gz §.7 mA cm?) N O
. . mol + +
Br Ni source (10 mol %) O
4,4'-di-'Bubpy (15 mol %)

1a(0.25 M) 1b (1.3 equiv) 0.1 M NaBr in DMA 1c 1d 1e
Entry Ni source la (%) 1c (%) 1d (%) le (%)

1 Nil2 (5 mol %) <1 19 35 11

2 Nil2 (10 mol %) <1 39 11 50

3 Nil2 (20 mol %) <1 61 <1 37

4 Nil2 (30 mol %) <1 58 <1 43

5 NiCl,.dme (10 mol %) <1 50 <1 23

6 NiBr..dme (10 mol %) <1 65 3 33

a Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by GC-FID.
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Characterization of the cathode surface after the electrochemical reactions

The glassy carbon electrodes used in this work performed best when used for the first time. Interestingly, reused
electrodes typically provided 10%-15% lower yield for the cross-coupling reaction. Reuse of the electrodes for
additional experiments did no longer affect the reaction outcome, pointing to a stable modification of the carbon
surface when the new electrode was used for the first time. To shed light into this material modification, the surface
of a used electrode was analyzed by SEM-EDX and LA-ICP-MS (Figure S3). SEM-EDX analysis pointed to coating
of the carbon surface with either bromine or aluminum (Figure S3, top). LA-ICP-MS revealed accumulation of
bromine on the surface of the electrode that had been immersed in the reaction mixture during electrolysis (Figure
S3, bottom).
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Figure S2. SEM-EDX an area of the surface on a used glassy carbon electrode (top) and longitudinal LA-ICP-MS

profile of the same electrode (bottom).
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Monitoring of the tosylate/halide exchange rates in DMA for various alkyl tosylates.

A stock solution of DMA that contains NiBr..dme catalyst (0.025 M), and NaBr supporting electrolyte (0.35 M) was
prepared and purged with argon. The corresponding amounts of 1) 2-phenyl tosylate, 2) octyl tosylate, 3) 1-phenyl-
2-propyl tosylate, 4) 4-terbutyl-1-phenyl tosylate were placed in a 4 ml glass vial followed by 3 ml of the DMA stock
solution were added so that the concentration of the tosylate is 0.25 M. The vials were capped and the reaction mixture
was stirred and purged with argon for 30 minutes. The reaction mixture was allowed to progress at room temperature
while timely samples were collected and analyzed by GC-FID following the procedure above. In a separate
experiment, the aluminum-containing precipitate from a model cross coupling reaction described in Table S1, entry
1 was filtered and added to the tosylate-bromide substitution experiment to investigate the effect of the aluminum

salt on the kinetics.

NiBr, dme (10 mol %)
Alk-OTs  + NaBr Alk-Br

DMA, r.t.

0.25M 1.4 equiv

OTs OTs OTs
1) ©N 2) o~~~ OTs 3) ©/\( 4)

100
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Figure S3. Alkyl tosylate-bromide substitution temporal progress with NaBr in DMA in presence of NiBr2.dme
catalyst for 1) 2-phenyl tosylate, 2) octyl tosylate, 3) 1-phenyl-2-propyl tosylate, 4) 4-terbutyl-1-phenyl tosylate.
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Optimization of the concentration of supporting electrolyte for the electrochemical coupling of octyl
tosylate (23a) with bromo cyclohexane (1b)

The amount of supporting electrolyte was reoptimized for the cross-coupling between octyl tosylate and cyclohexyl

bromide. Thus, following the general conditions for the optimization of the reaction conditions described above with

octyl tosylate as the substrate and NiCl,-dme as the catalyst (10 mol%), the electrochemical reaction was tested using

variable amounts of NaBr as the supporting electrolyte. After electrolysis, the crude reaction mixtures were analyzed

by GC-FID (Table S5).

Table S6. Optimization of the amount of supporting electrolyte for the electrochemical coupling of octyl tosylate
(23a) with bromo cyclohexane (1b)

\/\/\/\/OTS + O\
Br

(+H)AI] GC(-)
4 mA (ca. 2.7 mA cm'z)
3.0 F mol"!

NiCly.dme (10 mol %)
4,4'-di-'Bubpy (15 mol %)

23a (0.25 M) 1b (1.3 equiv) NaBr in DMA .
\/\/\/\ge\/\/\/\
Entry NaBr (M) 23c (%0)° 23d (%)° 23e (%0)°
1 0.05 25 29 11
2 0.75 56 30 14
0.1 50 32 18
3 0.35 35 39 26
4 0.5 32 34 29

2 Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by GC-FID.
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Optimization of the amount of alkyl bromide for the electrochemical coupling of octyl tosylate (23a)
with bromo cyclohexane (1b)

The amount of cyclohexyl bromide was reoptimized for the cross-coupling between octyl tosylate and cyclohexyl
bromide. Thus, following the general conditions for the optimization of the reaction conditions described above with
octyl tosylate as the substrate, the electrochemical reaction was tested using variable amounts of octyl bromide. After
electrolysis, the crude reaction mixtures were analyzed by GC-FID (Table S6).

Table S7. Optimization of the amount of alkyl bromide for the electrochemical coupling of octyl tosylate (23a)
with bromo cyclohexane (1b)

23c
(H)AI] GC(-)
4 mA (ca. 2.7 mA cm™) +
SN SN OTs O\ 3.0 F mol” ANV AN
NiCl,.dme (10 mol %)

Br 4,4‘-di§Bubpy (15 mol %) 23d

23a (0.25 M) 1b (1.3 equiv) NaBr in DMA +

AP e P N
23e
Entry 1b (equiv) 23c (%0)° 23d (%)° 23e (%0)°

1 1.2 39 44 18
2 14 43 37 13
3 1.6 46 41 13
4 2.0 53 31 16

2 Conditions: 5 mL undivided IKA ElectraSyn 2.0 vial. 3 mL reaction volume, 600 rpm, under Ar. ® Determined by GC-FID.
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Experimental procedures and compound characterization

Synthesis of starting materials

Synthesis of alkyl tosylates. The synthesis of the alkyl tosylates employed as reactants was carried
out using either tosyl chloride following method (1) or tosyl anhydride following method (2). Method
(1): alkyl tosylates were prepared following the procedure reported by Komeyama et al. In a glass
vial, N,N-dimethylaminopyridine (DMAP) (2 mol%) and tosyl chloride (TsCl) (1.2 equiv) were
dissolved in 5.5 mL of anhydrous DCM. The reaction mixture was cooled in an ice bath. Then, the
corresponding alcogol (2.5 mmol) was added followed by 1.3 equiv of EtsN. The solution was stirred
at 600 rpm at room temperature for 24 h. Then, the reaction mixture was diluted with DCM and
washed with agueous NaHCOs and brine. The organic layer was dried over Na;SO4 and the solvent
evaporated. The crude residue was purified by column chromatography. Method (2): alkyl tosylates
were prepared following the method by by Comagic et al.? In a glass vial, Yb(OTf); (1 mol%) and
tosyl anhydride (Ts20) (1.3 equiv) were dissolved in 20 mL of anhydrous DCM. The solution was
purged with argon for 30 min. Then, the corresponding alcohol was added (2 mmol) and the reaction
was stirred at 600 rpm for 24 h. The crude reaction mixture was diluted with DCM and then washed
with agqueous 2 M K;HPO, and brine. The organic layer was dried over MgSQ,, the solvent evaporated

under reduced pressure and the residue purified by column chromatography.
Scheme S1. Alkyl tosylates prepared using Method A. Isolated yields are shown.

DMAP (2 mol %)

R\_OH _, cI—oTs EtsN (1.1 equiv) R'\_OTs
DCM
2.5 mmoles 1.2 equiv 0 °C to r.t. overnight
0.45M
OTs OTs /@/\/OTS /@/\/OTS
1a 2a \ 3a 4a
81% 92% 74% 82%
OTs OTs OTs
F4C O,N O
5a 6a 7a 8a
87% 52% 93% 79%
OTs
OTs B OTs C”\l/\/ S~~~ OTs
TsO
9a 10a 1a 12a
22% 69% 59% 83%
o OTs
OTs
OTs = J/ OTs
W &/N V/\/
13a 14a 16a 21a
74% 2% 74% 62%
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Scheme S2. Alkyl tosylates prepared using Method B. Isolated yields are shown.

, 00 Yb(OTf)3 (1 mol %) ,
R'_-OH + \©\§/ \\S/©/ > R'\_OTs

d 9% DCM
1.3 eq. rt. 48 h
OTs o)
TSO/\/\ OTs OTs
N
0 N
Boc
FF
15a 17a 18a 19a 20a
61% 84% 49% 85% 82%

Phenethyl 4-methylbenzenesulfonate (1a)®

o
//S
(0]

1a
Following the general Method A, the title compound was obtained as a white crystalline solid (559 mg,
81%).

'H NMR (300 MHz, Chloroform-d) 5 7.75 — 7.61 (m, 2H), 7.30 — 7.18 (m, 5H), 7.09 (dd, J = 7.6, 2.0
Hz, 2H), 4.19 (t, J = 7.1 Hz, 2H), 2.93 (t, J = 7.1 Hz, 2H), 2.41 (s, 3H).

GC-MS-EI analysis: m/z 276 (1%), 155 (5%), 118 (100%), 105 (45%), 91 (40%)

4-Methoxyphenethyl 4-methylbenzenesulfonate (2a)*

o P
/©N &
o

Following the general Method A, the title compound was obtained as a white solid (704 mg, 92%).

'H NMR (300 MHz, Chloroform-d) § 7.67 (d, J = 8.4 Hz, 2H), 7.32 — 7.24 (m, 4H), 7.05 — 6.93 (m,
2H), 6.82 — 6.69 (M, 2H), 4.14 (t, J = 7.1 Hz, 2H), 3.76 (s, 3H), 2.87 (t, J = 7.1 Hz, 2H), 2.41 (s, 3H).

GC-MS-El analysis: m/z 306 (3%), 155 (1%), 134 (100%), 121 (52%), 91 (25%)

4-(Dimethylamino)phenethyl 4-methylbenzenesulfonate (3a)®

oS
//S
O
N

| 3a
Following the general Method A, the title compound was obtained as a red solid (590 mg. 75%).

'H NMR (300 MHz, Chloroform-d) § 8.01 — 7.56 (m, 2H), 7.38 — 7.13 (m, 2H), 6.96 (d, J = 8.5 Hz,
2H), 6.61 (d, J = 8.3 Hz, 2H), 4.12 (t, J = 7.4 Hz, 2H), 2.89 (s, 2H), 2.84 (t, J = 7.4 Hz, 8H), 2.41 (s,
3H).

GC-MS-El analysis: m/z 319 (3%), 147 (62%), 118 (11%), 91 (18%)

4-Chlorophenethyl 4-methylbenzenesulfonate (4a)®

O
O
//S//
©)
Cl

4a
Following the general Method A, the title compound was obtained as a white solid (636 mg, 82%).
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H NMR (300 MHz, Chloroform-d) § 7.63 (d, J = 8.3 Hz, 2H), 7.29 — 7.09 (m, 6H), 7.00 (d, J = 8.4
Hz, 2H), 4.17 (t, J = 6.7 Hz, 2H), 2.89 (t, J = 6.7 Hz, 2H), 2.42 (s, 3H).

GC-MS-EI analysis: m/z 310 (1%), 155 (10%), 138 (100%), 125 (35%), 91 (49%)

4-(Trifluoromethyl)phenethyl 4-methylbenzenesulfonate (5a)’

O
O 7/
//S
(@)

5a
Following the general Method A, the title compound was obtained as a white solid (727 mg, 87%).

'H NMR (300 MHz, Chloroform-d) 5 7.61 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.0 Hz, 2H), 7.27 — 6.99
(m, 9H), 4.22 (t, J = 6.6 Hz, 2H), 2.98 (t, J = 6.6 Hz, 2H), 2.40 (s, 3H).

GC-MS-El analysis: m/z 172 (100%), 159 (29%), 155 (30%), 91 (75%)

4-Nitrophenethyl 4-methylbenzenesulfonate (6a)®

O]
(ON
//S//
o}
O,N

6a
Following the general Method A, the title compound was obtained as a brown oil (418 mg, 52%).

'H NMR (300 MHz, Chloroform-d) 5 8.07 (d, J = 8.7 Hz, 2H), 7.63 (d, J = 8.3 Hz, 2H), 7.30 — 7.19
(m, 8H), 4.26 (t, J = 6.4 Hz, 2H), 3.04 (t, J = 6.4 Hz, 2H), 2.41 (s, 3H).

GC-MS-El analysis: m/z 321 (25%), 155 (40%), 149 (80%), 119 (20%), 91 (100%)

2-(Naphthalen-1-yl)ethyl 4-methylbenzenesulfonate (7a)°

Dt

Following the general Method A, the title compound was obtained as a white solid (758 mg, 93%).

'H NMR (300 MHz, Chloroform-d) 5 7.94 — 6.98 (m, 11H), 4.31 (t, J = 7.4 Hz, 2H), 3.41 (t, J = 7.3
Hz, 2H), 2.36 (s, 3H).

GC-MS-El analysis: m/z 326 (10%), 154 (10%), 141 (52%), 115 (25%), 91 (30%)

2-Methylphenethyl 4-methylbenzenesulfonate (8a)°

Following the general Method A, the title compound was obtained as a colorless oil (572 mg, 79%).

'H NMR (300 MHz, Chloroform-d) § 7.68 (d, J = 8.3 Hz, 2H), 7.32 — 7.25 (m, 2H), 7.17 — 6.94 (m,
3H), 4.14 (t, J = 7.5 Hz, 2H), 2.95 (t, J = 7.4 Hz, 2H), 2.41 (s, 3H), 2.20 (s, 3H).

GC-MS-El analysis: m/z 155 (10%), 118 (100%), 105 (40%), 91 (40%)

4-(2-(Tosyloxy)ethyl)phenyl 4-methylbenzenesulfonate (9a)*
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9a

Following the general Method A, the title compound was obtained as a white solid (245 mg, 22%).

'H NMR (300 MHz, Chloroform-d) 5 7.84 (d, J = 8.5 Hz, 2H), 7.66 (dd, J = 11.6, 8.4 Hz, 4H), 7.44 —
7.26 (m, 6H), 7.00 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 2.89 (t, J = 6.8 Hz, 2H), 2.46 (s, 3H),
2.42 (s, 3H).

2-(Thiophen-2-yl)ethyl 4-methylbenzenesulfonate (10a)*?

@/\/078//
A0
10a

Following the general Method A, the title compound was obtained as a yellow solid (487 mg, 22%).

'H NMR (300 MHz, Chloroform-d) § 7.83 — 7.67 (m, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.18 (ddd, J =
11.1, 5.1, 1.2 Hz, 1H), 6.96 — 6.88 (M, 1H), 6.86 — 6.78 (m, 1H), 4.24 (t, J = 6.9 Hz, 2H), 3.20 (td, J =
6.9, 0.9 Hz, 2H), 2.47 (s, 3H).

GC-MS-El analysis: m/z 155 (7%), 110 (100%), 91 (30%), 65 (18%)

2-(1H-Pyrazol-1-yl)ethyl 4-methylbenzenesulfonate (11a)™®

0
L
11a

Following the general Method A, the title compound was obtained as a yellow oil at (392 mg, 59%).

'H NMR (300 MHz, Chloroform-d) § 7.62 (d, J = 8.4 Hz, 2H), 7.48 — 7.39 (m, 2H), 7.31 — 7.11 (m,
2H), 6.19 (t, J = 2.1 Hz, 1H), 4.49 — 4.09 (m, 4H), 2.41 (s, 3H).

GC-MS-El analysis: m/z 266 (1%), 172 (35%), 111 (20%), 94 (85%), 81 (100%)

@j

Octyl 4-methylbenzenesulfonate (12a)*
NN

?
0=8=0

12a

Following the general Method A, the title compound was obtained as a colorless oil (589 mg, 83%).

H NMR (300 MHz, Chloroform-d) § 7.83 — 7.72 (m, 2H), 7.37 — 7.29 (m, 2H), 3.99 (t, = 6.5 Hz,
2H), 2.43 (s, 3H), 1.60 (dt, J = 8.1, 6.5 Hz, 2H), 1.34 — 1.15 (m, 10H), 0.90 — 0.78 (m, 3H).

GC-MS-El analysis: m/z 284 (1%), 173 (77%), 155 (40%), 112 (48%), 91 (100%)

2-Phenylbutyl 4-methylbenzenesulfonate (13a)°
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O
CS/S\©\
13a

Following the general Method A, the title compound was obtained as a white solid (562 mg, 74%).

'H NMR (300 MHz, Chloroform-d) 5 7.62 (d, J = 8.3 Hz, 2H), 7.35 — 7.18 (m, 5H), 7.04 (dd, J = 7.7,
1.9 Hz, 2H), 4.37 — 3.92 (m, 2H), 2.78 (dg, J = 9.5, 6.7 Hz, 1H), 2.41 (s, 3H), 1.94 — 1.37 (m, 2H),
0.75 (t, J = 7.4 Hz, 3H).

GC-MS-EI analysis: m/z 304 (1%), 155 (12%), 132 (75%), 117 (40%), 91 (100%)

3,7-Dimethyloct-6-en-1-yl 4-methylbenzenesulfonate (14a)'®

R
/7
A
14a

Following the general Method A, the title compound was obtained as a colourless oil (558 mg, 72%).

'H NMR (300 MHz, Chloroform-d) § 7.85 — 7.73 (m, 2H), 7.40 — 7.28 (m, 2H), 2.43 (s, 3H), 1.90 (dg,
J=16.8, 7.6 Hz, 2H), 1.72 — 1.60 (m, 4H), 1.49 — 1.35 (m, 1H), 1.20 (ddd, J = 9.4, 6.5, 5.2 Hz, 1H).

GC-MS-EI analysis: m/z 138 (42%), 123 (52%), 80 (95%), 81 (100%)

2-(2,2- Difluorocyclopropyl)ethyl 4-methylbenzenesulfonate (15a)’
0N //

S

Followmg the general Method B, the title compound was obtained as a colourless oil (558 mg, 72%).

'H NMR (300 MHz, Chloroform-d) 5 7.78 (d, J = 8.3 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 4.07 (t, J =
6.2 Hz, 2H), 2.44 (s, 3H), 1.93 — 1.79 (m, 1H), 1.79 — 1.66 (m, OH), 1.44 — 1.31 (m, 1H), 0.91 (dtd, J =
12.9, 7.4, 3.5 Hz, 1H).

GC-MS-El analysis: m/z 276 (25%), 173 (10%), 155 (40%), 104 (80%), 91 (100%)
2-(2-Oxopyrrolidin-1-yl)ethyl 4-methylbenzenesulfonate (16a)
o)
O/
S
& QL
N
16a
Following the general Method A, the title compound was obtained as a white solid (431 mg, 61%).

'H NMR (300 MHz, Chloroform-d) § 7.76 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 4.08 (t, J =
6.2 Hz, 2H), 3.72 (t, J = 7.0 Hz, 2H), 2.42 (s, 3H), 2.14 — 1.88 (m, 2H).

GC-MS-EI analysis: m/z 283 (1%), 128 (38%), 111 (35%), 98 (100%), 91 (10%)

3-(1,3- Dioxoisoindolin -2-yl)propyl 4-methylbenzenesulfonate (17a)*°

@%

Following the general Method A, the title compound was obtained as a white solid (431 mg, 61%).
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H NMR (300 MHz, Chloroform-d) § 8.10 — 7.57 (m, 6H), 7.30 (d, J = 8.1 Hz, 2H), 4.08 (t, J = 6.2
Hz, 2H), 3.72 (t, J = 7.0 Hz, 2H), 2.42 (s, 3H), 2.04 (p, J = 6.5 Hz, 2H).

GC-MS-EI analysis: m/z 359 (1%), 188 (100%), 160 (90%), 130 (30%), 104 (25%)

tert-Butyl 3-((tosyloxy)methyl)piperidine-1-carboxylate (18a)%

O\\s
~ 0
(j/\o Do)
N 19a

|

Boc
Following the general Method B, the title compound was obtained as a white solid (452 mg, 49%).
'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.17 - 1.41 (m, 2 H) 1.43 (s, 9 H) 1.56 - 1.69 (m, 2 H)
1.79-1.91 (m, 1 H)2.45(s,3H) 254 -2.87(m,2H)3.74 - 3.86 (m, 2 H) 3.89 (dd, J=6.18, 1.60 Hz, 2
H) 7.35 (d, J=7.79 Hz, 2 H) 7.78 (d, J=8.24 Hz, 2 H)
GC-MS-EI analysis: m/z 369 (1%), 350 (40%), 321 (20%), 295 (100%), 282 (60%)

1-Phenylpropan-2-yl 4-methylbenzenesulfonate (19a)%

0

O7S//

m d \©\
20a

Following the general Method B, the title compound was obtained as a white solid (616 mg, 85%).

'H NMR (300 MHz, Chloroform-d) § 7.60 (d, J = 8.3 Hz, 2H), 7.24 — 7.07 (m, 5H), 7.11 - 6.73 (m,
2H), 4.72 (q, J = 6.4 Hz, 1H), 2.90 (dd, J = 13.8, 6.6 Hz, 1H), 2.75 (dd, J = 13.8, 6.5 Hz, 1H), 2.39 (s,
3H), 1.28 (d, J = 6.2 Hz, 3H).

GC-MS-EI analysis: m/z 369 (1%), 350 (40%), 321 (20%), 295 (100%), 282 (60%)

2,3-Dihydro-1H-inden-2-yl 4-methylbenzenesulfonate (20a)??

o. O

21a
Following the general Method B, the title compound was obtained as a white solid (612 mg, 85%).

IH NMR (300 MHz, Chloroform-d) § 7.82 (dd, J = 15.4, 8.4 Hz, 3H), 7.42 — 7.28 (m, 2H), 7.15 (s,
1H), 5.28 (s, 1H), 3.41 — 3.03 (M, 1H), 2.46 (s, 3H).

2-Cyclopropylethyl 4-methylbenzenesulfonate (21a)?

V/\/o\s,/o

22a

Following the general Method A, the title compound was obtained as a white solid (372 mg, 62%).

H NMR (300 MHz, Chloroform-d) § 7.82 — 7.66 (m, 2H), 7.32 (d, J = 8.1 Hz, 2H), 4.06 (t, J = 6.6
Hz, 2H), 2.42 (s, 4H), 1.51 (g, J = 6.8 Hz, 2H), 0.78 — 0.52 (m, 1H), 0.48 — 0.19 (m, 2H), -0.01 (dd, J
=4.8, 1.4 Hz, 2H).

GC-MS-El analysis: 240 (0%), 172 (40%), 171 (20%). 155 (10%), 134 (10%), 111 (20%), 82 (100%)
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Electrochemical nickel-catalyzed cross-coupling of alkyl tosylates with alkyl bromides

A stock solution of DMA containing NiBr..dme (0.025 M), 4,4’-di-'‘Bubpy (0.0375 M) and NaBr (0.1
M) was purged with argon for 30 min. The corresponding amounts of the alkyl tosylate and alkyl
bromide were placed in a 5 ml IKA ElectraSyn 2.0 vial, followed by 3 mL of the aforementioned DMA
stock solution. The cell cap was equipped with a glassy carbon cathode and an aluminum anode. The
cell was capped and the reaction mixture was stirred and purged with argon for 30 minutes before the
electrolysis was started. Then, the solution was electrolyzed under a constant current of 4 mA (2.7
mA/cm?) under argon atmosphere while stirring it at 600 rpm. Electrolysis was continues until 3 F/mol
of charge had been passed. After electrolysis, the crude reaction mixture was diluted with ethyl acetate
and washed five times with an aqueous 20 wt% sodium citrate solution. The organic layer was dried
over Na;SOg, the solvent evaporated, and the crude residue purified using column chromatography with
petroleum ether/ethyl acetate as the eluent.

(2-Cyclohexylethyl)benzene (1c)**

1c
Following the general procedure, the title compound was isolated as a colorless oil (110 mg, 78%).

IH NMR (300 MHz, Chloroform-d) & 7.26 (d, J = 7.9 Hz, 2H), 7.16 (d, J = 7.2 Hz, 2H), 2.84 — 2.46
(m, 2H), 1.90 — 1.59 (m, 2H), 1.55 — 1.36 (m, 2H), 1.36 — 1.06 (M, 4H), 1.02 — 0.65 (M, 2H).
13C NMR (75 MHz, CDCl3) & 143.3, 128.4, 128.3, 125.5, 39.5, 37.4, 33.4, 33.3, 26.8, 26.4.

GC-MS-E| analysis: m/z 188 (12%), 105 (1%), 97 (10%), 92 (100%), 55 (35%)

(2-Cyclopentylethyl)benzene (2¢)%

2c
Following the general procedure, the title compound was isolated as a colorless oil (93 mg, 71%).

IH NMR (300 MHz, Chloroform-d) § 7.31 — 7.21 (m, 3H), 7.19 — 7.08 (m, 2H), 2.77 — 2.37 (m, 2H),
1.87 — 1.70 (m, 3H), 1.66 — 1.42 (m, 6H), 1.29 — 0.98 (m, 2H).
13C NMR (126 MHz, Chloroform-d) & 143.3, 128.4, 128.3, 125.5, 39.5, 37.4, 33.4, 33.3, 26.75, 26.39.

GC-MS-El analysis: m/z 174 (11%), 117 (3%), 105 (5%), 92 (100%), 55 (35%)

Octylbenzene (3c)?

3c
Following the general procedure, the title compound was isolated as a colorless oil (107 mg, 75%).

H NMR (300 MHz, Chloroform-d) & 7.38 — 7.21 (m, 2H), 7.20 — 6.99 (m, 2H), 2.77 — 2.41 (m, 2H),
1.84 —1.52 (m, 2H), 1.33 — 1.15 (m, 10H), 0.96 — 0.72 (m, 3H).

13C NMR (126 MHz, Chloroform-d) & 143.0, 128.4, 128.2, 125.5, 36.0, 31.9, 31.6, 29.5, 29.4, 29.3,
22.7,14.1.

GC-MS-El analysis: m/z 190 (36%), 113 (12%), 105 (10%), 92 (100%), 57 (20%)

(4,4-dimethylpentyl)benzene (4c)?’
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SR

4c
Following the general procedure, the title compound was isolated as a colorless oil (96 mg, 73%).
!H NMR (300 MHz, Chloroform-d) § 7.49 — 6.87 (m, 5H), 2.55 (t, J = 7.8 Hz, 2H), 1.70 — 1.54 (m,

2H), 1.32 — 1.03 (m, 2H), 0.85 (s, 9H).
13C NMR (126 MHz, Chloroform-d) § 143.0, 128.4, 128.2, 125.6, 44.0, 36.9, 30.3, 29.4, 26.7.

GC-MS-El analysis: m/z 176 (12%), 161 (1%), 120 (25%), 105 (12%), 91 (60%), 57 (100%)

(4-Cyclopropylbutyl)benzene (5¢)?

5c
Following the general procedure, the title compound was isolated as a colorless oil (97 mg, 74%).

IH NMR (300 MHz, Chloroform-d) § 7.31 — 7.20 (m, 2H), 7.17 (d, J = 7.1 Hz, 3H), 2.77 — 2.37 (m,
2H), 1.63 (tt, J = 9.2, 6.8 Hz, 2H), 1.50 — 1.33 (m, 2H), 1.25 — 1.11 (m, 2H), 0.63 (ddtd, J = 11.6, 9.5,
7.2, 4.9 Hz, 1H), 0.43 — 0.25 (m, 2H), 0.10 — -0.18 (m, 2H), -0.05 (m, 2H).

13C NMR (75 MHz, Chloroform-d) § 142.9, 128.4, 128.2, 125.6, 36.1, 34.6, 31.4, 29.4, 10.8, 4.4.

GC-MS-El analysis: m/z 174 (10%), 145 (9%), 117 (35%), 104 (90%), 91 (100%)

6-Phenylhexanenitrile (9¢)?®
o
9c
Following the general procedure, the title compound was isolated as a yellow oil (51 mg, 39%).
'H NMR (300 MHz, Chloroform-d) § 7.37 — 7.22 (m, 2H), 7.21 — 7.06 (m, 3H), 2.68 — 2.51 (m, 2H),

2.31(t, J = 7.1 Hz, 2H), 1.79 — 1.58 (m, 4H), 1.52 — 1.38 (m, 2H).
13C NMR (126 MHz, Chloroform-d) & 142.0, 128.4, 128.4, 125.9, 119.7, 35.6, 30.6, 28.3, 25.3, 17.1.

GC-MS-El analysis: m/z 173 (14%), 144 (10%), 130 (11%), 105 (6%), 91 (100%)

1-(2-Cyclohexylethyl)-4-methoxybenzene (11c)*®

~
(@) 11c

Following the general procedure, the title compound was isolated as a colorless oil (105 mg, 64%).
'H NMR (500 MHz, Chloroform-d) & 7.14 — 7.00 (m, 2H), 6.85 — 6.71 (m, 2H), 3.77 (d, J = 1.0 Hz,
3H), 2.67 —2.38 (m, 2H), 1.91 — 1.58 (m, 5H), 1.51 — 1.34 (m, 2H), 1.30 — 1.06 (m, 4H), 0.96 — 0.72
(m, 2H).

13C NMR (126 MHz, Chloroform-d) & 157.6, 135.4, 129.2, 113.7, 55.3, 39.7, 37.3, 33.4, 32.3, 26.7,
26.4.

GC-MS-El analysis: m/z 218 (25%), 121 (100%), 108 (10%), 91 (7.5%), 77 (7.5%)

4-(4-Methoxyphenethyl)tetrahydro-2H-pyran (12c)
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o 12¢

Following the general procedure, the title compound was isolated as a colorless oil (107 mg, 65%).

H NMR (500 MHz, Chloroform-d) § 7.07 (d, J = 8.6 Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 4.07 — 3.88
(m, 2H), 3.77 (s, 3H), 3.34 (td, J = 11.8, 2.1 Hz, 2H), 2.61 — 2.48 (m, 2H), 1.74 — 1.59 (m, 2H), 1.56 -
1.44 (m, 3H), 1.37 — 1.25 (m, 2H).

13C NMR (126 MHz, Chloroform-d) 6 157.7, 134.6, 129.2, 113.8, 68.1, 55.3, 39.0, 34.4, 33.1, 31.7.

HRMS-APPI m/z calcd for C14H2102 ([M+H]*) 221.1536, found 221.1536.

4-(2-Cyclohexylethyl)-N,N-dimethylaniline (14c)*

N

| 14c
Following the general procedure, the title compound was isolated as a 1:1 mixture of the title compound
and 4-ethyl-N,N-dimethylaniline (150 mg, 52% yield, 52% purity).
'H NMR (300 MHz, Acetonitrile-ds)  7.05 (d, J = 8.7 Hz, 2H), 6.71 (d, J = 8.6 Hz, 2H), 2.89 (d, J =
1.0 Hz, 6H), 2.53 (td, J = 8.0, 4.1 Hz, 2H), 1.97 (dd, J = 2.9, 2.0 Hz, 1H), 1.88 — 1.58 (m, 4H), 1.46
(ddd, J=9.9, 8.0, 6.3 Hz, 2H), 1.33 — 1.07 (m, 4H), 1.04 — 0.72 (m, 2H).
13C NMR (75 MHz, Acetonitrile-ds) & 149.2, 131.1, 128.8, 113.0, 40.1, 39.6, 37.0, 33.1, 31.7, 26.5,
26.2.

GC-MS-El analysis: m/z 231 (18%), 134 (100%), 118 (12%), 91 (10%)

4-(4-(Trifluoromethyl)phenethyl)tetrahydro-2H-pyran (16c¢)
o}

FsC 16¢

Following the general procedure, the title compound was isolated as a colorless oil (108 mg, 56%).
'H NMR (500 MHz, Chloroform-d) § 7.51 (d, J = 8.0 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H), 4.02 - 3.88
(m, 2H), 3.35 (td, J = 11.8, 2.1 Hz, 2H), 2.74 — 2.59 (m, 2H), 1.67 — 1.44 (m, 5H), 1.31 (dtd, J = 13.2,
11.3, 5.6 Hz, 2H).

13C NMR (126 MHz, Chloroform-d) & 146.7, 128.6, 128.2 (q, J = 32 Hz), 125.4 (g, J = 270 Hz), 125.3
(g, J = 4 Hz), 123.3, 68.0, 38.4, 34.5, 33.0, 32.6.

HRMS-APPI calcd for CraHisFs0 ([M+H]*) 259.1304, found 259.1300,

1-(2-Cyclohexylethyl)naphthalene (18¢c)*

18¢c
Following the general procedure, the title compound was isolated as a colorless oil (121 mg, 68%).
'H NMR (500 MHz, Chloroform-d) & 8.06 (dd, J = 10.9, 5.5 Hz, 1H), 7.86 (dt, J = 8.1, 4.0 Hz, 1H),

7.71(t, J = 6.7 Hz, 1H), 7.60 — 7.30 (m, 4H), 3.11 (ddq, J = 16.0, 8.2, 4.3, 3.7 Hz, 2H), 2.05 — 0.62 (m,
13H).
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13C NMR (126 MHz, Chloroform-d) & 140.3, 139.5, 134.0, 131.9, 128.8, 126.4, 125.7, 125.4, 124.9,
123.9, 38.8, 38.0, 33.4, 30.5, 26.8, 26.5.

GC-MS-El analysis: m/z 238 (25%), 142 (100%), 115 (30%), 97 (2.5%), 55 (32%)

1-(2-Cyclohexylethyl)-2-methylbenzene (19¢)*

19¢
Following the general procedure, the title compound was isolated as a colorless oil (79 mg, 52%).

H NMR (300 MHz, Chloroform-d) § 7.10 (t, J = 1.9 Hz, 4H), 2.75 — 2.51 (m, 2H), 2.28 (s, 3H), 1.97
—1.62 (m, 5H), 1.49 — 1.35 (m, 2H), 1.32 — 1.06 (m, 4H), 0.96 (td, J = 11.9, 3.1 Hz, 2H).

13C NMR (126 MHz, Chloroform-d) § 141.5, 135.8, 130.1, 128.7, 125.9, 125.7, 38.2, 37.9, 33.4, 30.7,
26.7,26.4,19.2.

GC-MS-El analysis: m/z 202 (22%), 119 (5%), 106 (100%), 91 (25%), 55 (40%)

2-(2-Cyclohexylethyl)thiophene (21c)*

21c
Following the general procedure, the title compound was isolated as a yellow oil (102 mg, 70%).

'H NMR (300 MHz, Chloroform-d) 5 7.08 (dd, J = 5.1, 1.2 Hz, 1H), 6.89 (dd, J = 5.1, 3.4 Hz, 1H),
6.75 (dt, J = 3.4, 1.0 Hz, 1H), 3.02 — 2.68 (m, 2H), 1.93 — 1.63 (m, 6H), 1.42 — 1.06 (m, 5H), 0.91 (q, J
=11.1, 10.6 Hz, 2H).

13C NMR (126 MHz, Chloroform-d) & 146.2, 126.6, 123.8, 122.7, 39.5, 37.1, 33.2, 27.3, 26.7, 26.3.
GC-MS-EI analysis: m/z 196 (21%), 149 (20%), 123 (18%), 97 (100%), 87 (38%)

1-(2-Cyclohexylethyl)-1H-pyrazole (22c)

N\N/\/O

<
22c

Following the general procedure, the title compound was isolated as a yellow oil (83 mg, 62%).

'H NMR (300 MHz, Chloroform-d) 8 7.47 (d, J = 1.9 Hz, 1H), 7.35 (d, J = 2.3 Hz, 1H), 6.21 (t, J =
2.1 Hz, 1H), 4.30 — 4.00 (m, 2H), 1.83 — 1.61 (m, 7H), 1.34 — 1.09 (m, 5H), 1.01 —0.66 (m, 1H).
13C NMR (126 MHz, Chloroform-d) § 139.0, 128.6, 105.2, 49.9, 37.9, 35.1, 33.0, 26.5, 26.1.

HRMS-APCI m/z calcd for C1:H1oN2 ([M+H]") 179.1543, found 179.1543.

Octylcyclohexane®

23c
Following the general procedure, the title compound was isolated as a colorless oil (75 mg, 51%).

'H NMR (300 MHz, Chloroform-d) § 1.87 — 1.58 (m, 5H), 1.28 (m, 18H), 0.96 — 0.82 (m, 5H).
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13C NMR (126 MHz, Chloroform-d) & 37.7, 37.6, 33.5, 31.9, 30.2, 30.0, 29.7, 29.4, 26.9, 26.8, 26.5,
22.7,14.1.

GC-MS-El analysis: m/z 196 (1%), 97 (8%), 83 (100%), 67 (20%), 55 (60%)

Butylbenzene (26¢)%

L

26¢c
Following the general procedure, the title compound was isolated as a colorless oil (57 mg, 53%).

H NMR (500 MHz, Chloroform-d) § 7.29 — 7.21 (m, 2H), 7.19 — 7.10 (m, 3H), 2.66 — 2.48 (m, 2H),
1.69 — 1.55 (m, 2H), 1.37 — 1.26 (m, 4H), 0.87 (t, J = 6.9 Hz, 3H).
13C NMR (126 MHz, Chloroform-d) & 142.9, 128.4, 128.2, 125.6, 35.9, 31.6, 22.6, 14.0.

GC-MS-El analysis: m/z 134 (25%), 105 (8%), 91 (100%), 65 (15%), 52 (7%)

Pentylbenzene (27¢)%

e

27c
Following the general procedure, the title compound was isolated as a colorless oil (62 mg, 56%).

'H NMR (500 MHz, Chloroform-d) § 7.37 — 7.27 (m, 2H), 7.24 — 7.17 (m, 3H), 4.31 — 3.80 (m, 2H),
3.40 (td, J = 11.8, 2.1 Hz, 2H), 2.86 — 2.47 (m, 2H), 1.89 — 1.50 (m, 6H), 1.48 — 1.16 (m, 3H).
13C NMR (126 MHz, Chloroform-d) § 142.6, 125.7, 68.1, 38.7, 34.5, 33.1, 32.7. 22.6, 14.0.

GC-MS-EI analysis: m/z 148 (20%), 105 (10%), 91 (100%), 65 (12%)

tert-Butyl 4-methylpiperidine-1-carboxylate (28¢)*®

_Boc
)

28c
Following the general procedure, the title compound was isolated as a colorless oil (66 mg, 44%).

IH NMR (500 MHz, Chloroform-d) & 3.33 (t, J = 5.5 Hz, 4H), 1.62 — 1.45 (m, 5H), 1.43 (d, J = 1.0
Hz, 9H), 0.91 (d, J = 6.5 Hz, 3H).
13C NMR (126 MHz, Chloroform-d) § 154.9, 79.1, 37.7, 29.2, 28.5, 24.5, 11.2.

GC-MS-El analysis: m/z 199 (1.5%), 143 (15%), 126 (10%), 98 (30%), 84 (9%)

tert-Butyl 4-ethylpiperidine-1-carboxylate (29¢)*

_Boc
L

29c
Following the general procedure, the title compound was isolated as a yellow oil (89 mg, 56%).

IH NMR (500 MHz, Chloroform-d) § 3.42 — 3.29 (m, 4H), 1.83 — 1.44 (m, 5H), 1.42 (d, J = 1.2 Hz,
9H), 1.02 (qd, J = 12.6, 4.5 Hz, 2H), 0.86 (t, J = 7.2 Hz, 3H).
13C NMR (126 MHz, Chloroform-d) & 154.9, 79.1, 41.1, 31.0, 28.5, 26.9, 24.5, 21.9.

GC-MS-EI analysis: m/z 213 (2.5%), 157 (17.5%), 108 (10%), 112 (20%), 57 (100%)
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2-(3-Cyclohexylpropyl)isoindoline-1,3-dione (31c)*
0

s

31c
Following the general procedure, the title compound was isolated as a yellow oil (120 mg, 59%).

'H NMR (300 MHz, Chloroform-d) 5 7.97 — 7.81 (m, 2H), 7.77 — 7.68 (m, 2H), 3.68 (t, J = 7.3 Hz,
2H), 1.91 - 1.52 (m, 8H), 1.39 — 1.03 (m, 4H), 1.03 — 0.73 (m, 3H).

13C NMR (126 MHz, Chloroform-d) & 168.5, 133.8, 132.2, 123.2, 39.6, 38.4, 37.3, 34.5, 33.3, 26.6,
26.3, 26.0.

GC-MS-El analysis: m/z 271 (80%), 175 (25%), 160 (100%), 133 (40%), 105 (30%)
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