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1. General Consideration

Reagent information. All the catalytic reaction were carried out under argon atmosphere. Glass
apparatus were oven dried prior to use. Solvents were dried according to literature procedures. All
the commercial reagents and metal precursors were purchased from Sigma-Aldrich, Alfa-Aesar,
Spectrochem, Avra, SD-fine chemical and Arora Matthey, India. 1-Benzyl-2-phenyl-1H-
benzimidazole and complex A were synthesized by following the literature report.! For column
chromatography, 100-200 mesh silica gel (from SDFCL) was used. Column chromatography was
performed by using a gradient of hexane/ethyl acetate as mobile phase, based on Merck aluminium
TLC plate (silica gel 60 F254).

Analytical information. All the *H (400 and 500 MHz) and *3C (100 MHz) spectra were recorded
at 298 K by using CDClIz, and DMSO-De in JEOL Spectrometer. NMR experiments were reported
in parts per million (ppm) and coupling constant (J) was reported in hertz (Hz) units. All *H and
13C spectra were measured relative to the signals for residual deuterated chloroform solvent (7.25
ppm for *H NMR and 77.10 ppm ¥C NMR spectra) unless otherwise stated. ESI-MS were
recorded on a Waters Micromass Quattro Micro triple-quadrupole mass spectrometer. All the GC
analysis were performed using Perkein EImer Clarus 600 and Agilent 7890 B Gas Chromatograph,
whereas GC-MS were measured using Agilent 7890 A Gas Chromatograph equipped with Agilent

5890 triple-quadrupole mass system.

2. Optimization Details

X Co X X
COrworm— 0 -0
N N Ph N Ph

1a 2a -H,0 3a 3a’

An oven dried 9 mL pressure tube was taken inside the argon filled glove box and charged with a
magnetic stir bar, base, catalyst, 2-methylquinoline 1a, benzyl alcohol 2a and solvent. Then
pressure tube was closed tightly, removed from the glove box and placed in a preheated oil bath
with specified temperature. After the reaction it was allowed to cool at room temperature and the
solution was quenched with brine and was extracted with ethyl acetate (4x10mL). 20 pL reaction
mixture was syringed out and directly subjected to GC analysis to determine conversion as well as

selectivity. The organic layer was combined and then dried over Na,SQO4. After evaporation of



solvent under reduced pressure, the residue was purified by column chromatography on silica gel

using petroleum ether-ethyl acetate to afford the pure product.

Table S1: Screening of Catalyst A Loading?

X + HO Ph Cat. A (X mol%), KO'Bu A X
P toluene, 150 °C,24 h Z + NF
N N Ph N Ph
1a 2a 3a 3a’
Entry | Catalyst A (x mol%) | Conversion (%)° 3a:3a" Yield of 3a (%)
1 - 2 48:52 1
2 5 76 97:3 74
3 10 99 88:12 87

#Reaction conditions: 2-Methyl quinoline 1a (0.6 mmol), benzyl alcohol 2a (0.3 mmol), cat. A (10 mol%),
and KO'Bu (0.45 mmol), in toluene (2 mL), at 150°C (oil bath temperature), for 24 h. ®Conversion and

selectivity was determined by GC using n-dodecane as internal standard.

Table S2: Screening of Solvent?

X ~ Cat. A (10 mol%), KO'Bu ) A
©\/j\+ HO™ “Ph solvent, 150 °C, 24 h ©\/j\/\ * Az
N N Ph N Ph
1a 2a 3a 3a’
Entry Solvent Conversion (%)° 3a:3a” Yield of 3a (%)
1 Dioxane 2 86:14 2
2 m-xylene 38 97:3 37
3 p-Xylene 21 85:15 18
4 Toluene 99 88:12 87

®Reaction conditions: 2-Methyl quinoline 1a (0.6 mmol), benzyl alcohol 2a (0.3 mmol), cat. A (10 mol%),
and KO'Bu (0.45 mmol), solvent (2 mL), at 150°C (oil bath temperature), for 24 h. ®Conversion and

selectivity was determined by GC using n-dodecane as internal standard.

Table S3: Screening of Base?

X
O
~
N

1a

2a

3a

Cat. A (10 mol%), base X
toluene, 150 °C, 24 h P +
N Ph

\
\

3a’




Entry | Base (1.5 equiv.) | Conversion (%)° 3a:3a” Yield of 3a (%)
1 NaOH 5 90:10 5
2 KOH 48 66:34 31
3 KO'Bu 99 88:12 87
4 CsOH 6 53:47 32
5 Cs2C0O3 0 0 0
6 NaOMe 15 23:77 35

®Reaction conditions: 2-Methyl quinoline 1a (0.6 mmol), benzyl alcohol 2a (0.3 mmol), cat. A (10 mol%),
and Base (0.45 mmol), in toluene (2 mL), at 150°C (oil bath temperature), for 24 h. "Conversion and

selectivity was determined by GC using n-dodecane as internal standard.

Table S4: Screening of Base Loading®

X A~ Cat. A (10 mol%), base X A
@(j\Jr HO™ Ph — Ciuene, 150°C, 240 @(j\/\ * A~
N N Ph N Ph
1a 2a 3a 3a'
Entry | KO'Bu (equiv.) | Conversion (%)° 3a:3a” Yield of 3a (%)
1 - 3 33:67 1
2 1 77 61:39 47
3 1.5 99 88:12 87
4 2 99 95:5 94

®Reaction conditions: 2-Methyl quinoline 1a (0.6 mmol), benzyl alcohol 2a (0.3 mmol), cat. A (10 mol%),
and KO'Bu (mmol), in toluene (2 mL), at 150°C (oil bath temperature), for 24 h. "Conversion and selectivity
was determined by GC using n-dodecane as internal standard.

Table S5: Screening the amount of 1a and 2a?

Ej\/j\,r HO ™ Ph Cat.A,KO'Bu ©\/j\/\ . \/
g N . toluen2e4, :150 °C, 9 N Ph 3a-N ~pPh
Entry | 1a (mmol) | 2a(mmol) | Conversion (%)° | 3a:3a’ (%)° Yield of 3a (%)
1 1 1 63 60:40 38
2 1 2 87 71:29 62
3 2 1 99 88:12 87

Reaction conditions: 2-Methyl quinoline 1a (mmol), benzyl alcohol 2a (mmol), cat. A (10 mol%), and
KO'Bu (0.45 mmol), in toluene (2 mL), at 150°C (oil bath temperature), for 24 h. "Conversion and
selectivity was determined by GC using n-dodecane as internal standard.



Table S6: Screening of Reaction Temperature?

X Cat. A, KO'B X N
©\/j\+ HO™Ph tolu:ne t°C 24uh g ©jj\/\ "
’ 3 ~ Z
N N Ph NZ NP pn

1a 2a 3a 3a'
Entry | Temperature (°C) | Conversion (%)° | 3a:3a’ (%)° Yield of 3a (%)
1 120 6 30:70 18
2 140 63 90:10 57
3 150 99 88:12 87

#Reaction conditions: 2-Methyl quinoline 1a (0.6 mmol), benzyl alcohol 2a (0.3 mmol), cat. A (10 mol%),
and KO'Bu (0.45 mmol), in toluene (2 mL), at T °C (oil bath temperature), for 24 h. "Conversion and
selectivity was determined by GC using n-dodecane as internal standard.

3. General Procedure for Alkylation of Methyl Substituted N-Heteroarenes

7 Go) -~ Cat. A KO'Bu 7 7
! + HO" R > ! !
k@ toluene, 150 °C, 24 h '*@ F R+ k@ @ a

An oven dried 9 mL pressure tube was taken inside the argon filled glove box and charged with a
magnetic stir bar, KO'Bu (0.45 mmol), Co(NNN) complex A (10 mol%) methyl substituted N-

heteroarenes 1a (0.6 mmol), Benzyl alcohol 2a (0.3 mmol), in toluene (2 mL)., Then pressure tube
was closed tightly, removed from the glove box and placed in a preheated oil bath at 150 °C (oil
bath temperature). After 24 h the reaction was allowed to cool at room temperature and was
quenched with brine and extracted with ethyl acetate (4x10mL). 20 pL reaction mixture was
syringed out and directly subjected to GC analysis to determine conversion as well as selectivity.
The organic layer was combined and then dried over Na>SOa. After evaporation of solvent under
reduced pressure, the residue was purified by column chromatography on silica gel using petroleum

ether-ethyl acetate to afford the desired product.



4. Procedure for Preparative Scale Synthesis

An oven dried 15 mL pressure tube, equipped with a magnetic stir-bar, was taken inside the argon
filled glove box. After that methyl substituted N-heteroarenes (6 mmol), alcohol (3 mmol),
complex A (10 mol%), KO'Bu (1.5 equiv.) and toluene (10 mL) were added into the tube and
sealed it. Then the tube was placed in a preheated oil bath at 150 °C (oil bath temperature) for 24
h. Then, it was cooled to room temperature and extracted with ethyl acetate. Finally, alkylated N-
heteroarene derivatives were purified by column chromatography using hexane/ethyl acetate as

eluent to afford the corresponding pure product.

T F toluene, 150 °C, 24 h Rt -

3b; 72% ( 0.534 g) 4a; 82% ( 0.576 g) 4n; 80% ( 0.475 g) 5d; 78% ( 0.848 g)

5. Controlled Experiment

5.1. Synthesis of 2-Styrylquinoline and Intermediate Determination

These controlled experiments were performed to find out mechanistic insight for alkylation of
methyl substituted N-heteroarenes.

KO'Bu (1.2 equiv.) - m\/\
toluene, r.t. 24 h - P
N P pn

X
4\
N
1a 2a 3a' (60%)
Cat. A (10 mol%)
X KO'Bu (1.5 iv. X
N Ph toluene, 150 °C, 24 h N/ Ph

3a' (1equiv.) 2a (1.2 eqiv) 3a (80%)

A mixture of 2-Methylquinoline 1a (Immol) and KO'Bu (1.2mmol) in THF were taken in a 100

mL round bottom flask equipped with a magnetic pellet. Next benzaldehyde (1.2mmol) was added
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slowly, then reaction mixture was stirred for 12 h under argon atmosphere at room temperature.
After completion of the reaction, mixture was quenched with water and organic part was extracted
with dicholoromethane (3%x15 mL), dried over Na>SOs. Solvent was evaporated in reduced
pressure and purified by column chromatography using hexane/ethyl acetate as eluent to afford the
corresponding pure product. *H NMR (400 MHz, CDCls): § = 8.10-8.07 (m, 2H), 7.75 (d, Jun =
8.16 Hz, 1H), 7.71-7.69 (m, 1H), 7.67-7.62 (m, 4H), 7.49-7.45 (m, 1H), 7.42-7.37 (m, 3H), 7.33-
7.29 (m, 1H). C NMR (100 MHz, CDClz): 8 = 156.08, 148.34, 136.60, 136.44, 134.52, 129.84,
129.28, 129.10, 128.88, 128.72, 127.59, 127.43, 127.35, 126.26, 119.34.

Next, reaction of 2-styrylquinoline with benzyl alcohol under standard reaction conditions leads

to the formation of desired alkylated quinoline product.
5.2. Alkylation of N-heteroarenes in Presence of Superhydride
m ~ Cat. A (10 mol%), LiBEt;H (25 mol%) m/\
+ HO” ~Ph >
N KO®Bu (0.5 equiv.), toluene, N Ph

150°C, 24 h
1a 2a 3a (82%)

An oven dried 9 mL pressure tube, equipped with a magnetic stir-bar, was taken inside the argon
filled glove box. Next, Complex A (10 mol%) and 2 mL toluene were taken then LiBEtsH (1M in
THF, 25 mol%) solution was added dropwise under stirring condition. During this addition we
observed that a gradual colour change from light yellow to dark pink. After stirring for 15 minutes,
2-methylquinoline (0.6 mmol) 1a, benzyl alcohol 2a (0.3 mmol), KO'Bu (0.45 mmol), were added
to the mixture. Then pressure tube was closed tightly, removed from the glove box and placed in
a preheated oil bath at 150 °C (oil bath temperature). After 24 h the reaction was allowed to cool
at room temperature and 4 mL of ethyl acetate was added and 20 pL reaction mixture was syringed
out and directly subjected to GC. Yield of 2-phenethylquinoline was 82% by using n-dodecane as
internal standard (78% isolated).



5.3. Time Dependent Product Distribution Plot

Cat. A (10 mol%)
A KO®Bu (1.5 equiv. X A
C(j\+ HO™Ph tol (150 °ccl: 12)h * NP
N oluene, , N/ Ph N Ph

1a 2a 3a (39%) 3a' (16%)

—&— Benzyl alcohol (2a)
—@— 2-Phenethylquinoline (3a)
100 —&— 2-Styrylquinoline (3a")

80

60

40 4

Conversion (%)

20

10 15 20 25
Time (h)

o
w14

Fig. S1 Time course monitoring of the reaction of 2-methylquinoline with benzyl alcohol.

6. Plausible Reaction Pathway

B Cat. A
N KO'Bu N Ph

1a 2a 3a

Br
Catalyst-A

Y

R OH

/—[ L.Co |
\, [LnCo-HI

condensation

\
R o / Base\

L

Dehydrogenation

Fig. S2 Plausible reaction pathway for cat. A catalyzed alkylation of methyl substituted N-
heteroarenes with alcohols.



6. Characterization of Products

2-Phenethylquinoline (3a)?: Isolated as a pale yellow liquid, 56 mg, 81% yield.
IH NMR (500 MHz, CDCls): & = 8.08 (d, Jun = 8.50 Hz, 1H),
O ~ 8.04 (d, Ju = 8.40 Hz, 1H), 7.77 (d, Jup = 8.05 Hz, 1H), 7.71-
N7 O 7.68 (m, 1H), 7.49 (t, Jun = 7.05 Hz, 1H), 7.29-7.21 (m, 5H),
7.19 (t, Jup = 6.95 Hz, 1H), 3.31-3.28 (m, 2H), 3.17-3.14 (m,
2H). 13C NMR (100 MHz, CDCls): § = 161.91, 148.04, 141.61,
136.31, 129.50, 128.96, 128.61, 128.49, 127.63, 126.89, 126.09, 125.86, 121.66, 41.10, 35.87.

GC-MS (M*): 233.1.

2-(4-methylphenethyl)quinoline (3b)?: Isolated as a pale yellow liquid, 64 mg, 87% vyield.
'H NMR (400 MHz, CDCls): 6 = 8.07-8.02 (m, 2H), 7.77 (d,
O Nj Jun = 8.24 Hz, 1H), 7.71-7.66 (m, 1H), 7.50-7.46 (m, 1H),
O 7.25-7.24 (m, 1H), 7.14 (d, Jun = 7.96 Hz, 2H), 7.08 (d, Jun =
7.96 Hz, 2H), 3.28-3.24 (m, 2H), 3.12-3.08 (m, 2H), 2.31 (s,
3H). 3C NMR (100 MHz, CDClz): & = 162.04, 148.05,
138.51, 136.31, 135.54, 129.48, 129.17, 128.94, 128.47, 127.62, 126.88, 125.87, 121.68, 41.25,
35.65, 21.12. GC-MS (M*): 233.1.

2-(2-methylphenethyl)quinoline (3c)3: Isolated as a pale yellow liquid, 65 mg, 88% yield.
'H NMR (400 MHz, CDCl3): 6 =8.13 (d, Ju,n=8.56 Hz, 1H),
O \/ 8.03(d, Ju,n=8.44 Hz, 1H), 7.78 (d, Ju,n=8.20 Hz, 1H), 7.73-
N O 7.69 (m, 1H), 7.52-7.48 (m, 1H), 7.24-7.20 (m, 2H), 7.17-7.14
(m, 3H), 3.30-3.26 (m, 2H), 3.19-3.15 (m, 2H), 2.37 (s, 3H).
13C NMR (100 MHz, CDCl3): & = 162.28, 148.28, 139.67,
136.34, 136.14, 130.36, 129.54, 129.04, 128.99, 127.68, 126.93, 126.31, 126.19, 125.94, 121.65,
40.07, 33.40, 19.53. GC-MS (M*): 247.3.
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2-(4-methoxyphenethyl)quinoline (3d)*: Isolated as a pale yellow liquid, 60 mg, 78% yield.

'H NMR (400 MHz, CDClz): & = 8.06 (d, Jun = 8.52 Hz,

O > 1H), 8.02 (d, Jipi = 8.52 Hz, 1H), 7.76 (d, Jup = 8.52 Hz, 1H),

" O o 7.68 (d, Ju,n=7.08 Hz, 1H), 7.48 (d, Jun=7.12 Hz, 1H), 7.20
(d, JuH=8.48 Hz, 1H), 7.14 (d, Jun = 8.52 Hz, 2H), 6.81 (d,
Jnn=8.60 Hz, 2H), 3.76 (s, 3H), 3.27-3.23 (m, 2H), 3.11-3.07

(m, 2H). 3C NMR (100 MHz, CDCls3): 6 = 161.82, 158.07, 148.11, 136.26, 133.72, 129.50,

129.46,128.84, 127.60, 126.80, 125.79, 121.69, 114.07, 55.38, 41.44, 35.29. GC-MS (M"): 263.3.

2-(3-methoxyphenethyl)quinoline (3¢)3: Isolated as a pale yellow liquid, 58 mg, 74% yield.

- ~ IH NMR (400 MHz, CDCls): 6 = 8.08 (d, Jun = 8.45 Hz,
O X 1H), 8.03 (d, Jun = 8.40 Hz, 1H), 7.77 (d, Jun = 8.10 Hz,
NZ O 1H), 7.69 (t, Ju = 7.10 Hz, Jn 1= 8.25 Hz, 1H), 7.50-7.47
(m, 1H), 7.24-7.18 (m, 2H), 6.85 (d, Jun = 7.50 Hz, 1H),
SN 6.82-6.80 (M, 1H), 6.75-6.73 (M, 1H), 3.76 (s, 3H), 3.31-
\_ YV,

3.28 (m, 2H), 3.16-3.13 (M, 2H). 3C NMR (100 MHz,
CDCl3): & = 161.85, 159.72, 148.11, 143.26, 136.29, 129.48, 129.44, 128.97, 127.61, 12691,
125.88, 121.64, 121.00, 114.24, 111.63, 55.20, 40.94, 36.02. GC-MS (M*): 263.13.

2-(2-(thiophen-2-yl)ethyl)quinoline (3f)*: Isolated as a light brown liquid, 17 mg, 24% vyield.
'H NMR (500 MHz, CDCls): & = 8.08 (d, Jux = 8.60 Hz,
N 1H), 8.05 (d, Jnn=8.45 Hz, 1H), 7.76 (d, Jux = 8.10 Hz, 1H),
7.70 (t, Jun=7.25Hz, 1H), 7.49 (t, Ju,xn = 7.90 Hz, 1H), 7.25
(t, Jnn=4.40 Hz, 1H), 7.11 (d, Ju = 5.10 Hz, 1H), 6.90 (dd,
JuH = 4.95 Hz, Jun=5.00 Hz, 1H), 6.82 (d, Ju,n = 3.00 Hz,
1H), 3.41-3.33 (m, 4H). 3C NMR (100 MHz, CDCIls3): & = 158.61, 145.49, 141.75, 133.93,
127.06, 126.37, 125.11, 124.42, 124.29, 123.47, 122.15, 120.83, 119.03, 38.54, 27.41. GC-MS
(M*): 239.0.
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2-(2-(naphthalen-1-yl)ethyl)quinoline (3g)3: Isolated as a light brown solid, 73 mg, 86% yield.
\ !HNMR (400 MHz, CDCls): 8 =8.18 (d, JuH= 8.24 Hz,
1H), 8.11 (d, Jun = 8.48 Hz, 1H), 8.02 (d, Ju+ = 8.40 Hz,
1H), 7.86 (d, Jux = 7.80 Hz, 1H), 7.78 (d, Ju,x = 8.04 Hz,
1H), 7.73-7.69 (m, 2H), 7.54-7.46 (m, 3H), 7.38-7.33 (m,
/J 2H),7.20(d, Jun=8.28 Hz, 1H), 3.64-3.60 (M, 2H), 3.44-

3.40 (m, 2H). 13C NMR (100 MHz, CDCls): & = 162.09,
148.20, 137.72, 136.38, 133.96, 131.96, 129.57, 129.03, 128.91, 127.66, 126.92, 126.22, 126.22,
126.02, 125.91, 125.66, 125.60, 123.97, 121.74, 40.38, 33.37. GC-MS (M*): 283.1.

2-(2-(furan-2-yl)ethyl)quinoline (3h)?: Isolated as a pale yellow liquid, 21 mg, 34% yield.

IH NMR (500 MHz, CDCls): & = 8.06-8.02 (m, 1H), 7.76
N (d, Jnn = 8.10 Hz, 1H), 7.68 (d, Jun = 7.05 Hz, 1H), 7.49-
7.46 (m, 1H), 7.32-7.30 (m, 1H), 7.25-7.21 (m, 1H), 6.27-
6.24 (m, 1H), 6.00-5.98 (m, 1H), 3.34-3.30 (m, 2H), 3.21-
3.17 (m, 2H). 3C NMR (100 MHz, CDCls): & = 161.33,
155.22, 148.06, 141.05, 136.35, 129.50, 128.98, 127.60, 126.92, 125.93, 121.42, 110.24, 105.47,
37.65, 28.23. GC-MS (M*): 223.1.

2-heptylquinoline (3i)*: Isolated as a pale yellow liquid, 38 mg, 50% yield.
IH NMR (400 MHz, CDCls): § = 8.03 (d, Ju = 8.30 Hz, 2H),
@j\/\/\/\ 75 (d, Jun=8.15 Hz, 1H), 7.66 (t, Ju = 8.20 Hz, Jipi = 7.00 Hz,
N 1H), 7.45 (t, Jup = 7.00 Hz, Jup= 7.05 Hz, 1H), 7.26 (t, Jun=
8.40 Hz, Jup = 7.25 Hz, 1H), 2.95 (t, Jup = 7.85 Hz, Jrp = 7.80
Hz, 2H), 1.83-1.76 (m, 2H), 1.41-1.32 (m, 4H), 1.27-1.25 (m,
4H), 0.88-0.85 (m, 3H).13C NMR (100 MHz, CDCls): 5= 163.14, 147.99, 136.24, 129.37, 128.90,
127.54, 126.79, 125.69, 121.44, 39.47, 31.86, 30.18, 29.63, 29.29, 22.73, 14.16. GC-MS (M*):

227.1.
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2-phenethylquinoxaline (4a)°: Isolated as a pale yellow liquid, 62 mg, 89% yield.
'H NMR (400 MHz, CDCls): 6 = 8.58 (s, 1H), 8.06-8.03 (m,
C[N\ 2H), 7.71-7.62 (m, 2H), 7.26-7.14 (m, 5H), 3.30-3.26 (m, 2H),
N/]\/\© 3.16-3.12 (m, 2H). *C NMR (100 MHz, CDCls): § = 156.49,
145.89, 142.31, 141.35, 140.86, 130.03, 129.31, 129.13, 128.99,
128.64, 128.56, 126.37, 38.16, 35.30. GC-MS (M*): 234.1.

2-(4-methylphenethyl)quinoxaline (4b)*: Isolated as a pale yellow liquid, 65 mg, 88% vyield.
IH NMR (400 MHz, CDCls): & = 8.60 (s, 1H), 8.07-8.05 (m,
@:N\ 2H), 7.76-7.68 (m, 2H), 7.12-7.06 (m, 4H), 3.32-3.28 (m, 2H),
N/]\/\©\ 3.15-3.11 (m, 2H), 2.30 (s, 3H). 13C NMR (100 MHz, CDCls):
0 = 156.67, 145.94, 142.33, 141.32, 137.71, 135.87, 130.08,
129.32, 129.28, 129.17, 128.97, 128.43, 96.52, 38.39, 35.02,

21.12. GC-MS (M*): 248.1.

2-(4-methoxyphenethyl)quinoxaline (4c)°: Isolated as a pale yellow liquid, 67mg, 85% yield.

N IH NMR (400 MHz, CDCls): 6 = 8.59 (s, 1H), 8.05 (d, Jun =

@: ) 8.72 Hz, 2H), 7.76-7.68 (m, 2H), 7.12 (d, Jun = 8.60 Hz, 2H),
Nj\/\@c)/ 6.81-6.80 (m, 2H), 3.76 (s, 3H), 3.30-3.27 (m, 2H), 3.13-3.09

(m, 2H). 3C NMR (100 MHz, CDCls): & = 158.25, 156.80,

145.94, 142 .42, 141.34, 132.83, 130.06, 129.49, 129.29, 129.15,
128.97, 114.02, 95.94, 55.32, 38.61, 34.75. GC-MS (M™*): 264.1.

2-(4-chlorophenethyl)quinoxaline(4d)*: Isolated as a pale yellow liquid, 62 mg, 78% yield.
- IH NMR (400 MHz, CDCls): & = 8.61 (s, 1H), 8.06 (t, Jun =
@: > 8.00 Hz, Ju = 8.40 Hz, 2H), 7.76-7.69 (m, 2H), 7.25-7.22 (m,
“j\/\CL 2H), 7.15-7.13 (m, 2H), 3.31-3.28 (m, 2H), 3.17-3.14 (m, 2H).
“ 13C NMR (100 MHz, CDCls): & = 156.05, 145.76, 142.34,

141.43, 139.29, 132.13, 130.13, 129.90, 129.34, 129.25,
128.98, 128.73, 37.90, 34.50. GC-MS (M*): 268.07.
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2-(2-cyclohexylethyl)quinoxaline (4e)°: Isolated as a colourless liquid, 54 mg, 80% vyield.

CLLAO

IH NMR (400 MHz, CDCls): & = 8.69 (s, 1H), 8.04-7.98 (m,
2H), 7.71-7.63 (m, 2H), 3.00-2.96 (m, 2H), 1.79-1.76 (m, 2H),
1.70-1.66 (m, 4H), 1.64-1.60 (m, 1H), 1.37-1.27 (m, 1H),
1.21-1.11 (m, 3H), 0.99-0.89 (m, 2H). 3C NMR (100 MHz,
CDCla): & = 158.10, 145.91, 142.40, 141.23, 129.92, 129.22,

128.90, 37.69, 37.18, 34.09, 33.08, 26.64, 26.34. GC-MS (M*): 240.1.

2-heptylquinoxaline (4f)*: Isolated as a colourless liquid, 57 mg, 82% vyield.

o

IH NMR (400 MHz, CDCl3): § = 8.67 (s, 1H), 8.01-7.96 (m,
2H), 7.67-7.59 (m, 2H), 2.93 (t, Jun = 7.68 Hz, 2H), 1.81-1.73
(m, 2H), 1.38-1.26 (m, 4H), 1.24-1.18 (m, 4H), 0.82-0.78 (m,
3H). 3C NMR (100 MHz, CDCls): & = 157.72, 145.86,
142.23, 141.22, 129.90, 129.20, 128.89, 36.57, 31.76, 29.61,

29.46, 29.14, 22.92, 14.12. GC-MS (M*): 228.1.

2-(2-(naphthalen-1-yl)ethyl)quinoxaline (49)°: Isolated as a pale yellow solid, 70 mg, 86% yield.

EZ:

IH NMR (400 MHz, CDCls): § =8.59 (s, 1H), 8.16-8.07 (m,
3H), 7.87 (d, Jun = 6.40 Hz, 1H), 7.79-7.71 (m, 3H), 7.55-
7.47 (m, 2H), 7.37-7.30 (m, 2H), 3.67-3.64 (m, 2H), 3.48-3.45
(m, 2H). 3C NMR (100 MHz, CDCls): & = 156.68, 145.80,
142.41, 141.33, 136.91, 134.11, 131.78, 130.14, 129.24,

129.03, 127.26, 126.33, 126.18, 125.71, 125.64, 129.62, 37.31, 32.51. GC-MS (M*): 284.1.

2-phenethylpyrazine (4h)®: Isolated as a pale yellow liquid, 49 mg, 88% vyield.

4 )
(
\_ J
284.1.

LH NMR (400 MHz, CDCla): & = 8.49 (t, Jun = 2.24 Hz, 1H),
8.38 (d, Jnn = 2.60 Hz, 1H), 8.33 (t, Jun = 1.12 Hz, 1H), 7.27-
7.24 (m, 2H), 7.19-7.14 (m, 3H), 3.13-3.03 (M, 4H). 3C NMR
(100 MHz, CDCl3): & = 156.82, 144.77, 144.19, 142.41,
140.83, 128.58, 128.49, 126.31, 37.30, 35.45. GC-MS (M*):

14



2-(4-methylphenethyl)pyrazine (4i)®: Isolated as a pale yellow liquid, 54 mg, 90% yield.

4 N )
Eaast
\ Y,

IH NMR (400 MHz, CDCl3): & = 8.52-8.50 (m, 1H), 8.40-
8.38 (m, 1H), 8.35-8.33 (m, 1H), 7.08-7.04 (m, 4H), 3.11-3.08
(m, 2H), 3.04-3.01 (M, 2H), 2.30 (s, 3H). 13C NMR (100 MHz,
CDCls): & = 156.98, 144.77, 144.18, 142.33, 137.79, 135.73,
129.27, 128.36, 37.69, 35.37, 21.03. GC-MS (M*): 298.1.

2-(2-(naphthalen-1-yl)ethyl)pyrazine (4j): Isolated as a pale yellow solid, 60 mg, 86% yield.

f[:\

IH NMR (400 MHz, CDCls): & = 8.55 (s, 1H), 8.42-8.39 (m,
1H), 8.34 (s, 1H), 8.10 (d, Jn = 8.30 Hz, 1H), 7.86 (d, Jun=
8.00 Hz, 1H), 7.73 (d, Jnn = 8.15 Hz, 1H ), 7.54-7.47 (m, 2H),
7.36 (t, Jup = 7.55 Hz, 1H), 7.28-7.25 (m, 1H), 3.55-3.51 (m,
2H), 3.26-3.23 (m, 2H). 3C NMR (100 MHz, CDCl3): § =

157.23, 144.74, 144.26, 142.48, 137.15, 136.95, 134.23, 131.79, 129.01, 127.20, 126.24, 126.15,
125.68, 125.61, 123.60, 36.53, 32.79. GC-MS (M*): 234.1.

6-methyl-2-phenethylquinoline (4k)?: Isolated as a light brown liquid, 36 mg, 56% yield.

O N
-
N

®

IH NMR (400 MHz, CDCl3): & = 7.97-7.93 (m, 2H), 7.53-
7.50 (M, 2H), 7.29-7.22 (m, 4H), 7.20-7.16 (M, 2H), 3.28-3.24
(m, 2H), 3.16-3.12 (m, 4H), 2.51 (s, 3H). 3C NMR (100
MHz, CDCl3): & = 160.94, 146.53, 141.67, 135.74, 135.66,
131.74, 128.62, 128.56, 128.47, 126.95, 126.53, 126.06,

121.59, 41.13, 36.16, 21.81. GC-MS (M™): 247.1.

1-benzyl-2-phenethyl-1H-benzoimidazole (5a): Isolated as a pale yellow solid, 79 mg, 84%

[

P

-

~N

N
N/ C/

yield.

!H NMR (500 MHz, CDCls): & = 7.83 (d, Juu = 7.95 Hz,
1H), 7.29-7.25 (m, 6H), 7.22-7.20 (m, 3H), 7.17 (d, Jun =
7.05 Hz, 2H), 6.99-6.97 (m, 2H), 5.16 (s, 3H), 3.20-3.17 (m,
2H), 3.13-3.10 (m, 2H). 3C NMR (100 MHz, CDCls): =
154.67, 142.72, 140.92, 136.06, 135.45, 129.13, 128.71,

15



128.53, 128.02, 126.51, 126.25, 122.59, 122.27, 119.43, 109.82, 46.92, 34.12, 29.80. GC-MS

(M*): 312.1.

1-benzyl-2-(4-methylphenethyl)-1H-benzoimidazole (5b): Isolated as a light brown solid, 84

[

.

.

~

mg, 86% yield.

'H NMR (400 MHz, CDCl3): 6 = 7.79 (d, Jun = 7.92 Hz, 1H),
7.27-7.23 (m, 5H), 7.20-7.19 (m, 2H), 7.07-7.02 (m, 4H), 6.98-
6.96 (m, 2H), 5.18 (s, 3H), 3.12-3.06 (m, 4H), 2.30 (s, 3H). *C
NMR (100 MHz, CDCls): 8 = 154.75, 142.65, 137.81, 136.03,
135.98, 135.40, 129.34, 129.08, 128.36, 127.98, 126.24, 122.52,

122.22, 119.39, 109.62, 46.83, 33.67, 29.93, 21.13. GC-MS (M*): 326.1.

1-benzyl-2-(4-methoxyphenethyl)-1H-benzoimidazole(5¢c)’: Isolated as a pale yellow solid, 90

[

N
Ay

\

mg, 88% yield.

!H NMR (400 MHz, CDCls): 6 =7.79 (d, Jun = 7.84 Hz, 1H),
7.27-7.23 (m, 4H), 7.20-7.19 (m, 2H), 7.05 (d, Jun = 8.56 Hz,
2H), 6.97-6.95 (m, 2H), 6.80-6.78 (m, 2H), 5.16 (s, 2H), 3.75
(s, 3H), 3.10-3.05 (m, 4H). 13C NMR (100 MHz, CDCls): § =
158.23, 154.75, 142.81, 136.05, 135.40, 132.94, 129.46,

129.08, 127.98, 126.23, 122.51, 122.21, 119.38, 114.05, 109.64, 55.34, 47.03, 33.28, 30.24. GC-

MS (M*): 342.1.

1-benzyl-2-(2-(naphthalen-1-yl)ethyl)-1H-benzoimidazole (5d)’:

(

N
/.
N

\_

\

J

Isolated as a pale yellow solid, 97 mg, 90% yield.

1H NMR (400 MHz, CDCls): § = 7.93 (d, Jun = 8.08 Hz, 1H),
7.85 (d, Jup=7.72 Hz, 2H), 7.72 (d, Jun = 8.16 Hz, 1H), 7.48-
7.41 (m, 2H), 7.37-7.33 (m, 1H), 7.31-7.19 (m, 7H), 6.91-6.88
(m, 2H), 5.06 (s, 2H), 3.66-3.62 (M, 2H), 3.25-3.21 (m, 2H). 3C
NMR (100 MHz, CDCls): 6 = 155.09, 142.85, 137.00, 136.05,

135.52, 133.97, 131.70, 129.06, 128.95, 127.96, 127.30, 126.38, 126.24, 126.13, 125.73, 123.52,
122.56, 122.25, 119.47, 109.59, 46.70, 31.27, 29.12. GC-MS (M*): 362.1.
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