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1. General experimental conditions:

Each component of laboratory glassware’s were oven dried and then used for carrying out the
general experimental procedures. 'H proton NMR and 3C proton NMR spectra were
measured on a JEOL ECS-400 spectrometer which was functioning at 400 MHz for 'H
proton NMR and 100 MHz for '3C proton NMR and utilization of CDCl; and DMSO-d¢ was
done as solvent for preparing the samples. Both Tetramethylsilane (TMS) (0.00 ppm) and
CDCl; were applied as the internal standards while recording the 'H proton NMR (8 7.246
ppm) and 3C (8 77.0 ppm)] proton NMR. Pattern of the chemical shifts in proton NMR were
described in parts per million(ppm). While peak splitting patterns were defined as singlet (s),
broad singlet (brs), doublet (d), double doublet (dd), triplet (t), and multiplet (m). All
Coupling constant (J) values were stated in Hertz (Hz). High-Resolution Electron Impact
Mass Spectra (HR-EIMS) were analyzed on Xevo G2-SQ-Tof (Waters, USA) which are
compatible with ACQUITY UPLC® and nano ACQUITY UPLC® systems. Column
chromatography was done using a normal (particle size: 100-200 Mesh) and flash (particle
size: 230-400 Mesh) silica gel, which were obtained from QualigensTM (India), Spectrochem
(India), and Rankem (India). TLC plates coated with silica gel (Kiesel 60-F254, Merck
(India)) were used to track the progress of chemical reactions. The visualizing agents which
were utilized for TLC were UV light. For drying and concentrating all the solvents, BUCHI’s
Rotavapor R-210 was used. All the supplied solvents were of analytical grade such as
Toluene, EtOAc and they were used without any prior purification. The chemicals and
reagents used for the chemical reactions were purchased from Sigma Aldrich chemicals
company (USA), TCI (India) Pvt. Ltd., Merck (India), and/or Spectrochem (India) etc. were

used without any purification prior to use.

Optimization table®:

0 O

HO Oxidant N
+ /\© Base, Temp, Time

1a 2a 3a
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Entry Base Oxidant Temp % Yield
(equiv.) (equiv.)
1 K,CO; K;S,04 130 45
2 NaO'Bu K,S,04 130 56
3 KOH K;S,04 130 76
4 Cs,CO; K;S,04 130 45
5 KO’Bu K,S,04 130 87
6 - K;S,04 130 0
7 KO'Bu - 130 26
8 KO'Bu Na,S,04 130 65
9 KO'Bu PCC 130 41
10 KOBu Oxone 130 35
11 KOBu PIDA 130 20
12 KOBu (NH4),S,04 130 57
136 KOBu K5S,054 130 70
14¢ KO'Bu K;S,04 130 75
154 KO'Bu K,S,04 130 65
16¢ KO'Bu K;S,04 130 81
17/ KO'Bu K;S,04 130 0
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188 KO'Bu K;S,04 130 35

19% KO'Bu K,S,04 130 28
20 KO'Bu K,S,054 110 74
21 KOBu KzSzOg 80 56

[a] General Reaction Condition: Acetophenone la (0.5 mmol), benzyl alcohols 2a (0.6 mmol),
K,S,05 (50 mol%), KOBu (0.5 mmol), toluene, 130 °C, 16 h. [b] 0.5 equivalent of base were used;
[c] 1.5 equivalent of base were used; [d] 0.25 equivalent of oxidant were used; [e] 1 equivalent of
oxidant were used; [f], [g], [h] different solvents DCE, CH3CN, XYLENE respectively were
used.

2. General procedure for the C-alkylation of various acetophenones with different
benzyl alcohols: A mixture of different type of acetophenones la-l1h (0.5 mmol) with
various benzyl alcohols 2a-2g (0.6 mmol) in the presence of K,S,05 (0.25 mmol) and K‘OBu
(0.5 mmol) dissolved in toluene was carried out in an oven dried reaction tube at a
temperature of 130 °C for 16 h. After the completion of the reaction, the reaction mixture was
cooled and the work-up was done with H,O (15 mL) and EtOAc (3 x 20 mL). The combined
organic layers were dried over anhydrous Na,SOy, filtered, and concentrated under reduced
pressure to get the crude residue which was further purified through column chromatography
on silica gel (230-400 mesh) using hexane: ethyl acetate (99:1 ratio) as eluting solvent to

afford the monoalkylated coupling products 3a-3u in 55-90 % yield.

0 0]
R, K,S,0¢ (0.5 equiv.) Ry
+ HO/\ R z - >
R 2 KO'Bu (1 equiv.)
Toluene, 130 °C, 16 h R,
la-1h 2a-2g 3a-3u

R: H, 4-Me, 2-OMe, 4-OMe, 4-F, 4-cyclohexyl
R;: H, Ph, 4-Me-Ph
R,: Ph, 4-Me-Ph, 4-OMe-Ph, 4-Br-Ph, 4-CI-Ph, 4-F-Ph, 3,5-dibromo-4-OMe-Ph

Scheme 1. K;S,04 Promoted C-alkylation of acetophenones.

3. General procedure for synthesis of substituted quinolines:

O

Rl HO KZSZOS (05 equiV.l
R + KO'Bu (1 equiv.)
HoN Toluene, 130 °C, 16 h
1a, 1c, 1i, 1e, 1f, 1d, 1g 4a

Scheme 2 Synthesis of various quinolines by K,S,Os.
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An oven dried 15 mL sealed tube was taken and performed with different acetophenones (0.5
mmol) with 2-amino benzyl alcohols 4a (0.6 mmol) in the presence of K,S,0g (0.25 mmol)
and KOBu (0.5 mmol) dissolved in toluene at a temperature of 130 °C for 16 h. After the
completion of the reaction, the reaction mixture was cooled and the work-up was done with
H,0 (15 mL) and ethyl acetate (3 x 20 mL). The combined organic layers were dried over
anhydrous Na,SOy, filtered, and concentrated under reduced pressure to get the crude residue
which was further purified through column chromatography on silica gel (230-400 mesh)
using hexane: ethyl acetate (99:1 ratio) as eluting solvent to afford the monoalkylated
coupling products 5a-5g in 75-90 % yield.

4. Control experiments for mechanistic investigation:

O O
OH _Standard conditions
+ TEMPO
1a 2a 3a=35% (1 equiv. TEMPO)
3a = trace (2.5 equiv. of TEMPO)

Scheme 3 Control experiments.

An oven dried 15 mL sealed tube was taken and performed with acetophenone 1a (0.5 mmol)
with 4-methyl-benzyl alcohol 2a (0.6 mmol) in the presence of TEMPO (0.5 mmol) utilizing
standard reaction parameters. After the completion of the reaction, the reaction mixture was
cooled and the work-up was done with H,O (15 mL) and ethyl acetate (3 x 20 mL). The
combined organic layers were dried over anhydrous Na,SQy,, filtered, and concentrated under
reduced pressure to get the crude residue which was further purified through column
chromatography on silica gel (230-400 mesh) using hexane: ethyl acetate (99:1 ratio) as
eluting solvent to afford the monoalkylated coupling product 3a in 35 % yield.

5. Radical trapping experiment via TEMPO adducts formation: After demonstrating the
radical-mediated process is operating for alkylation, we examined substituted benzyl alcohol

to trap the ketyl radical via production of TEMPO adduct.

N
/
OH Standard conditions 0
TEMPO
OH
2a
TEMPO trapped adduct
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Scheme 4 TEMPO adduct formation

An oven dried 15 mL sealed tube was taken and reaction carried out with benzyl alcohol 2a
(0.6 mmol) in the presence of K,S,05 (0.25 mmol), KOBu (0.5 mmol) and TEMPO (1
mmol) dissolved in toluene at a temperature of 130 °C for 16 h. After the completion of the
reaction, the reaction mixture was cooled. The crude reaction mixture was then characterized
by HRMS spectroscopy, and the corresponding mass of TEMPO-trapped ketyl radicals was

determined.

General procedure for crown ether experiment:

An oven dried 15 mL sealed tube was taken and performed with acetophenone 1a (0.5 mmol)
with 4-methyl-benzyl alcohol 2b (0.6 mmol) in the presence of 18-crown-6 utilizing standard
reaction parameters. After the completion of the reaction, the reaction mixture was cooled
and the work-up was done with H,O (15 mL) and ethyl acetate (3 x 20 mL). The combined
organic layers were dried over anhydrous Na,SO,, filtered, and concentrated under reduced
pressure to get the crude residue which was further purified through column chromatography
on silica gel (230-400 mesh) using hexane: ethyl acetate (99:1 ratio) as eluting solvent to

afford the monoalkylated coupling product 3b in 85 % yield.

'H NMR and 3C Characterization data of selective monoalkylation of acetophenones
and synthesized quinoline derivatives

1,3-diphenylpropan-1-one (3a).

O

3a

Product 3a was obtained by utilizing the general procedure (Scheme 2) taking acetophenone
1a (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by column chromatography
(hexane : EtOAc =99 : 01) as a white solid in 87% yield; Ry (hexane/EtOAc = 90:10): 0.44;
'"H NMR (400 MHz, CDCl;) & 7.95 (dd, J = 7.2 Hz, ] = 0.8Hz, 2H), 7.54 (t, /= 7.2 Hz, 1H),
7.46 —7.42 (m, 2H), 7.31 — 7.20 (m, 5H), 3.31 — 3.27 (m, 2H), 3.08 — 3.04 (m, 2H); 3C NMR
data matches with the already existing data ref (a).

1-phenyl-3-(p-tolyl)propan-1-one (3b).
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3b

& J

Product 3b was obtained by utilizing the general procedure (Scheme 2) taking acetophenone

la (0.5 mmol), 4-methyl-benzyl alcohol 2b (0.6 mmol) and isolated by column
chromatography (hexane: EtOAc = 99:01) as a colourless oil in 85% yield; Ry (hexane/EtOAc
=90:10):0.41; '"H NMR (400 MHz, CDCl;) 6 7.88 — 7.86 (m, 2H), 7.48 — 7.44 (m, 1H), 7.38
—7.34 (m, 2H), 7.08 — 7.02 (m, 4H), 3.21 — 3.18 (m, 2H), 2.97 — 2.93 (m, 2H), 2.24 (s, 3H);
3C NMR data matches with the already existing data ref (a).
3-(4-methoxyphenyl)-1-phenylpropan-1-one (3¢)

( N\

O
0O
3c

A J

Product 3¢ was obtained by utilizing the general procedure (Scheme 2) taking acetophenone

la (0.5 mmol), 4-methoxy-benzyl alcohol 2¢ (0.6 mmol) and isolated by column
chromatography (hexane: EtOAc = 99: 01) as a yellow solid in 87% yield; R¢ (hexane/EtOAc
=90:10): 0.42; 'H NMR (400 MHz, CDCl3) 6 7.85 (dd, J = 8.4, 1.2 Hz, 2H), 7.45 — 7.42 (m,
1H), 7.35 — 7.32 (m, 2H), 7.07 (d, J = 8.4 Hz, 2H), 6.74 (d, J = 8.8 Hz, 2H), 3.67 (s, 3H),
3.17 — 3.14 (m, 2H), 2.93 — 2.89 (m, 2H); 13C NMR data matches with the already existing
data ref (a).

3-(4-bromophenyl)-1-phenylpropan-1-one (3d)

Vs

.

O

3d

~

Br

J

Product 3d was obtained by utilizing the general procedure (Scheme 2) taking acetophenone
la (0.5 mmol), 4-bromo-benzyl alcohol 2d (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 75% yield; R¢ (hexane/EtOAc
=90 :10): 0.45; '"H NMR (400 MHz, CDCl;) 6 7.89 (dd, J = 8.4, 1.2 Hz, 2H), 7.41 — 7.34 (m,
5H), 7.11 — 7.07 (m, 2H), 3.24 — 3.21 (m, 2H), 2.97 (t, J = 7.6 Hz, 2H); 13C NMR data

matches with the already existing data ref (a).

S7



3-phenyl-1-(p-tolyl)propan-1-one (3e).

O

3e

Product 3e was obtained by utilizing the general procedure (Scheme 2) taking 4-methyl-
acetophenone 1b (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 81% yield; R¢ (hexane/EtOAc
=90 : 10): 0.42; '"H NMR (400 MHz, CDCls) 6 7.44 (d, J = 8.4 Hz, 2H), 6.90 — 6.78 (m, 7H),
2.88 — 2.84 (m, 2H), 2.66 — 2.62 (m, 2H), 1.98 (s, 3H); 3C NMR data matches with the
already existing data ref (a).

1-(4-methoxyphenyl)-3-phenylpropan-1-one (3f).

'd 1\

O
AT 7T
3f

Product 3f was obtained by utilizing the general procedure (Scheme 2) taking 4-methoxy-

J

acetophenone 1c¢ (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 85% yield; Ry (hexane/EtOAc
=90 : 10): 0.44; '"H NMR (400 MHz, CDCls) 6 7.86 (d, J=9.2 Hz, 2H), 7.21 — 7.09 (m, 5H),
6.82 (d, J = 9.2 Hz, 2H), 3.75 (s, 3H), 3.16 — 3.12 (m, 2H), 2.97 — 2.93 (m, 2H); 3C NMR
data matches with the already existing data ref (a).

1-(2-methoxyphenyl)-3-phenylpropan-1-one (3g).

T

3g

(. J

Product 3g was obtained by utilizing the general procedure (Scheme 2) taking 2-methoxy-

acetophenone 1d (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 81% yield; Ry (hexane/EtOAc
=90 : 10):0.42; "H NMR (400 MHz, CDCl5) 8 7.92 (d, J= 9.2 Hz, 2H), 7.30 — 7.19 (m, 5H),
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6.89 (d, J = 9.2 Hz, 2H), 3.83 (s, 3H), 3.24 — 3.21 (m, 2H), 3.06 — 3.02 (m, 2H); *C NMR
data matches with the already existing data ref (g).
1-(4-cyclohexylphenyl)-3-phenylpropan-1-one (3h).

N

0]

(T 7.

Product 3h was obtained by utilizing the general procedure (Scheme 2) taking 4-cyclohexyl-

acetophenone 1e (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a light yellow oil in 73% yield; Ry
(hexane/EtOAc =90 : 10): 0.41; '"H NMR (400 MHz, CDCl;) 6 7.81 (d, J= 8.4 Hz, 2H), 7.21
—7.17 (m, 7H), 3.21 — 3.17 (m, 2H), 2.99 — 2.96 (m, 2H), 2.49 — 2.46 (m, 1H), 1.78 — 1.76
(m, 4H), 1.68 (d, J = 12.4 Hz, 1H), 1.34 — 1.32 (m, 5H); 13C NMR data matches with the
already existing data ref (f).

1,3-bis(4-methoxyphenyl)propan-1-one (3i).

e N\

(@)
?‘ ‘0/
)

1

A J

Product 3i was obtained by utilizing the general procedure (Scheme 2) taking 4-4-methoxy-
acetophenone 1c¢ (0.5 mmol), 4-OMe-benzyl alcohol 2¢ (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 86% yield; R¢ (hexane/EtOAc
=90 : 10): 0.40; '"H NMR (400 MHz, CDCl;) 4 7.90 (d, J= 9.2 Hz, 2H), 7.14 (d, /= 8.4 Hz,
2H), 6.89 (d, J = 8.8 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 3.82 (s, 3H), 3.75 (s, 3H), 3.20 — 3.16
(m, 2H), 2.98 — 2.94 (m, 2H); 3C NMR data matches with the already existing data ref (d).

3-(3,5-dibromo-4-methoxyphenyl)-1-(4-methoxyphenyl)propan-1-one (3j).
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Product 3j was obtained by utilizing the general procedure (Scheme 2) taking 4-methoxy-

acetophenone 1¢ (0.5 mmol), 3,5-dibromo-4-methoxy-benzyl alcohol 2e (0.6 mmol) and
isolated by column chromatography (hexane : EtOAc = 99 : 01) as a white solid in 71%
yield; R¢ (hexane/EtOAc = 90 : 10): 0.44; "H NMR (400 MHz, CDCl;) & 7.67 (d, J = 8.8 Hz,
2H), 6.65 (d, J = 8.8 Hz, 2H), 6.53 — 6.51 (m, 2H), 3.60 — 3.58 (m, 6H), 2.98 — 2.94 (m, 2H),
2.74 (t, J = 7.6 Hz, 2H). 13C NMR (101 MHz, ) 3 198.01 (s), 163.46 (s), 148.89 (s), 147.36
(s), 134.10 (s), 130.33 (s), 130.01 (s), 120.18 (s), 113.74 (s), 111.84 (s), 111.32 (s), 55.95 (s),
55.85 (s), 40.37 (s), 30.03 (s). HRMS (m/z): Calculated: 426.9539, Obtained: 426.9537.
1-(4-fluorophenyl)-3-(p-tolyl)propan-1-one (3k).

( )

0
F 3k

Product 3k was obtained by utilizing the general procedure (Scheme 2) taking 4-fluoro-

acetophenone 1f (0.5 mmol), 4-methyl-benzyl alcohol 2b (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a light yellow solid in 75% yield; R¢
(hexane/EtOAc = 90 : 10): 0.43; '"H NMR (400 MHz, CDCls) 8 7.92 — 7.89 (m, 2H), 7.08 —
7.02 (m, 6H), 3.20 — 3.16 (m, 2H), 2.97 — 2.93 (m, 2H), 2.25 (s, 3H); 3C NMR data matches
with the already existing data ref (d).

1,2,3-triphenylpropan-1-one (31).

Product 31 was obtained by utilizing the general procedure (Scheme 2) taking benzyl phenyl
ketone 1g (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by column chromatography
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(hexane : EtOAc = 99 : 01) as a white solid in 80% yield; R¢ (hexane/EtOAc = 90 : 10):
0.41;'H NMR (400 MHz, CDCl;) 8 7.80 (dd, J = 8.4, 1.2 Hz, 2H), 7.34 — 7.30 (m, 1H), 7.24
—7.20 (m, 2H), 7.17 — 6.97 (m, 10H), 4.72 (t, J = 7.2 Hz, 1H), 3.50 — 3.45 (m, 1H), 2.97 (dd,
J=13.6, 6.8 Hz, 1H); >*C NMR data matches with the already existing data ref (b).

3-(4-methoxyphenyl)-1,2-diphenylpropan-1-one (3m).

g
N

. J

Product 3m was obtained by utilizing the general procedure (Scheme 2) taking benzyl phenyl

ketone 1g (0.5 mmol), 4-methoxy-benzyl alcohol 2¢ (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 81% yield; R¢ (hexane/EtOAc
=90 : 10): 0.43; '"H NMR (400 MHz, CDCl3) 7.90 —7.88 (m, 2H), 7.42 (t, /= 7.2 Hz, 1H),
7.32 (t, J =7.6 Hz, 2H), 7.27-7.18 (m, 5H), 6.99 (d, J = 8.8 Hz, 2H), 6.73 (d, J = 8.8 Hz, 2H),
477 (t, J = 7.2 Hz, 1H), 3.72 (s, 3H), 3.53 — 3.48 (m, 1H), 3.03 — 2.98 (m, 1H); 3C NMR
data matches with the already existing data ref (b).
3-(4-chlorophenyl)-1,2-diphenylpropan-1-one (3n).

1
3nCl

Product 3n was obtained by utilizing the general procedure (Scheme 2) taking benzyl phenyl

ketone 1g (0.5 mmol), 4-chloro-benzyl alcohol 2f (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 76% yield; Ry (hexane/EtOAc
=90 : 10): 0.45;'H NMR (400 MHz, CDCl;) 6 7.81 (d, J = 6.8 Hz, 2H), 7.39 — 7.35 (m, 1H),
7.27 (t, J =17.6 Hz, 2H), 7.20 — 7.06 (m, 7H), 6.91 (d, J = 8.4 Hz, 2H), 4.67 (t, J = 7.2 Hz,
1H), 3.45 — 3.40 (m, 1H), 2.96 (dd, J = 14.0, 7.2 Hz, 1H); 3C NMR data matches with the
already existing data ref (b).

1,2-diphenyl-3-(p-tolyl)propan-1-one (30).
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Product 30 was obtained by utilizing the general procedure (Scheme 2) taking benzyl phenyl
ketone 1g (0.5 mmol), 4-Me-benzyl alcohol 2b (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a light yellow solid in 78% yield; Ry
(hexane/EtOAc = 90 : 10): 0.40; '"H NMR (400 MHz, CDCl;) ¢ 7.89 (dd, J = 8.4, 1.2 Hz,
2H), 7.45 — 7.42 (m, 1H), 7.35 — 7.31 (m, 2H), 7.25 — 7.16 (m, 5H), 6.98 (dd, J = 12.8, 8.4
Hz, 4H), 4.80 — 4.77 (m, 1H), 3.52 (dd, J=13.6, 7.6 Hz, 1H), 3.01 (dd, J = 13.6, 6.8 Hz, 1H),
2.25 (s, 3H); 3C NMR data matches with the already existing data ref (b).

3-(4-bromophenyl)-1,2-diphenylpropan-1-one (3p).

( N\
O O
.

3p Br
Product 3p was obtained by utilizing the general procedure (Scheme 2) taking benzyl phenyl

ketone 1g (0.5 mmol), 4-bromo-benzyl alcohol 2d (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 75% yield; R¢ (hexane/EtOAc
=90 : 10): 0.42; '"H NMR (400 MHz, CDCl;) 8 7.91 — 7.89 (m, 2H), 7.47 — 7.43 (m, 1H),
7.36 —7.18 (m, 9H), 6.94 (d, J = 8.4 Hz, 2H), 4.77 — 4.74 (m, 1H), 3.52 — 3.47 (m, 1H), 3.05
—3.00 (m, 1H); *C NMR data matches with the already existing data ref (c).

3-(4-fluorophenyl)-1,2-diphenylpropan-1-one (3q).

( )
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Product 3q was obtained by utilizing the general procedure (Scheme 3) taking benzyl phenyl
ketone 1g (0.5 mmol), 4-fluoro benzyl alcohol 2g (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a brown solid in 55% yield; R¢
(hexane/EtOAc =90 : 10): 0.43; '"H NMR (400 MHz, CDCl3) 6 7.87 (d, J= 7.2 Hz, 2H), 7.78
(d, J=17.6 Hz, 2H), 7.50 — 7.47 (m, 2H), 7.25 (d, J = 7.6 Hz, 4H), 6.76 (t, J = 8.8 Hz, 4H),
4.64 (t,J=17.2 Hz, 1H), 3.43 — 3.38 (m, 1H), 2.93 (dd, J = 14.0, 7.2 Hz, 1H); *C NMR data

matches with the already existing data ref (c).

1,3-diphenyl-2-(p-tolyl)propan-1-one (3r).
CH, |
LT

3r O

(. J

Product 3r was obtained by utilizing the general procedure (Scheme 2) taking 4-

Vs

methylbenzyl phenyl ketone 1h (0.5 mmol), benzyl alcohol 2a (0.6 mmol) and isolated by
column chromatography (hexane : EtOAc = 99 : 01) as a white solid in 81% yield; R¢
(hexane/EtOAc =90 : 10):0.42;'"H NMR (400 MHz, CDCls) 6 7.81 (d, /= 7.2 Hz, 2H), 7.36
—7.32 (m,1H), 7.24 (t, J= 7.6 Hz, 2H), 7.13 — 6.97 (m, 9H), 4.72 — 4.68 (m, 1H), 3.47 (dd, J
= 13.6, 7.6 Hz, 1H), 2.96 (dd, J = 14.0, 6.8 Hz, 1H), 2.18 (s, 3H); 3C NMR (101 MHz, ) §
199.27 (s), 139.87 (s), 136.71 (s), 136.69 (s), 136.00 (s), 132.71 (s), 129.55 (s), 129.08 (s),
128.61 (s), 128.38 (s), 128.14 (s), 128.07 (s), 126.00 (s), 55.42 (s), 40.03 (s), 20.97 (s).
HRMS (m/z): Calculated: 301.1587, Obtained: 301.1585.
3-(4-methoxyphenyl)-1-phenyl-2-(p-tolyl)propan-1-one (3s).

Pg
3sl0/

Product 3s was obtained by utilizing the general procedure (Scheme 2) taking 4-methylbenzyl

phenyl ketone 1h (0.5 mmol), 4-methoxy-benzyl alcohol 2¢ (0.6 mmol) and isolated by
column chromatography (hexane : EtOAc = 99 : 01) as a white solid in 80% yield; R¢
(hexane/EtOAc =90 : 10): 0.41; '"H NMR (400 MHz, CDCl3) 6 7.81 (d, J= 7.2 Hz, 2H), 7.36
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—7.32 (m, 1H), 7.26 — 7.22 (m, 2H), 7.06 — 6.92 (m, 6H), 6.65 (d, J = 8.8 Hz, 2H), 4.67 (t, J
=7.2 Hz, 1H), 3.64 (s, 3H), 3.44 (dd, /= 14.0, 7.6 Hz, 1H) , 2.90 (dd, J = 13.6, 6.8 Hz, 1H),
2.18 (s, 3H); 3C NMR (101 MHz, ) 8 199.53 (s), 157.91 (s), 136.84 (s), 136.73 (s), 136.14
(s), 132.77 (s), 132.02 (s), 130.10 (s), 129.61 (s), 128.67 (s), 128.45 (s), 128.16 (s), 113.63
(s), 55.75 (s), 55.17 (s), 39.26 (s), 21.05 (s). HRMS (m/z): Calculated: 331.1693, Obtained:
331.1693.

1-phenyl-2,3-di-p-tolylpropan-1-one (3t).

Qg
O

Product 3t was obtained by utilizing the general procedure (Scheme 2) taking 4-methylbenzyl

phenyl ketone 1h (0.5 mmol), 4-methyl-benzyl alcohol 2b (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 78% yield; Ry (hexane/EtOAc
=90 : 10): 0.39; '"H NMR (400 MHz, CDCl;) 6 7.83 — 7.81 (m, 2H), 7.38 — 7.34 (m, 1H),
7.28 — 7.24 (m, 2H), 7.07 — 6.98 (m, 4H), 6.92 (d, J = 1.6 Hz, 4H), 4.69 (t, J = 7.2 Hz, 1H),
3.44 (dd, J = 13.6, 7.6 Hz, 1H), 2.92 (dd, J = 14.0, 6.8 Hz, 1H), 2.19 (d, J = 3.6 Hz, 6H); 13C
NMR (101 MHz, ) 6 199.43 (s), 136.84 (s), 136.80 (s), 136.72 (s), 136.18 (s), 135.49 (s),
132.75 (s), 129.61 (s), 128.99 (s), 128.91 (s), 128.69 (s), 128.44 (s), 128.14 (s), 55.52 (s),
39.67 (s), 21.05 (s), 21.01 (s). HRMS (m/z): Calculated: 315.1743, Obtained: 315.1745.

3-(4-bromophenyl)-1-phenyl-2-(p-tolyl)propan-1-one (3u).

i QO
3u I Br

(. J

Product 3u was obtained by utilizing the general procedure (Scheme 2) taking 4-

methylbenzyl phenyl ketone 1h (0.5 mmol), 4-bromo-benzyl alcohol 2d (0.6 mmol) and
isolated by column chromatography (hexane : EtOAc = 99 : 01) as a white solid in 75%
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yield; Ry (hexane/EtOAc = 90 : 10): 0.42; 'TH NMR (400 MHz, CDCl3) & 7.89 (dd, J = 8.4,
1.2 Hz, 2H), 7.46 — 7.42 (m, 1H), 7.36 — 7.29 (m, 4H), 7.08 (dd, J = 15.2, 8.4 Hz, 4H), 6.95
(d, J=8.4 Hz, 2H), 4.72 (t, J = 7.2 Hz, 1H), 3.50 — 3.45 (m, 1H), 3.02 — 2.97 (m, 1H), 2.27
(s, 3H); 13C NMR (101 MHz, ) 6 199.03 (s), 138.94 (s), 137.02 (s), 136.60 (s), 135.70 (s),
132.97 (s), 131.31 (s), 130.99 (s), 129.77 (s), 128.73 (s), 128.55 (s), 128.15 (s), 120.01 (s),
55.41 (s), 39.51 (s), 21.09 (s). HRMS (m/z): Calculated: 379.0692, Obtained: 379.0680.

2-phenylquinoline (5a).

X

~
T

S5a

. J

Product Sa was obtained by utilizing the general procedure (Scheme 3) taking acetophenone

la (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc =99 : 01) as a white solid in 89% yield; R¢ (hexane/EtOAc
=90 :10): 0.41; "H NMR (400 MHz, CDCls) 6 8.13 — 8.06 (m, 4H), 7.77 (d, J= 8.8 Hz, 1H),
7.72 (d, J = 8.0 Hz, 1H), 7.66 — 7.61 (m, 1H), 7.46 — 7.41 (m, 3H), 7.39 — 7.35 (m, 1H); 13C
NMR data matches with the already existing data ref (d).

2-(4-methoxyphenyl)quinoline (5b).

4 N\

=
e
O/

Sb

(. J

Product Sb was obtained by utilizing the general procedure (Scheme 3) taking 4-methoxy-

acetophenone 1¢ (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated by column
chromatography (hexane: EtOAc = 99 : 01) as a white solid in 90% yield; R¢ (hexane/EtOAc
=90 : 10): 0.43; '"H NMR (400 MHz, CDCl3) & 8.17 — 8.12 (m, 4H), 7.83 — 7.78 (m, 2H),
7.72 — 7.68 (m, 1H), 7.50 — 7.47 (m, 1H), 7.05 — 7.03 (m, 2H), 3.88 (s, 3H); 3C NMR (126
MHz, CDCls) 6 160.84 (s), 156.96 (s), 148.32 (s), 136.68 (s), 132.30 (s), 129.615 (s), 129.546
(s), 128.93 (s), 127.47 (s), 126.94 (s), 125.95 (s), 118.61 (s), 114.26 (s), 55.43 (s). Mass
spectroscopy (HRMS) data matches with the already existing data ref (a).
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2-(4-bromophenyl)quinoline (Sc¢).

(" N\

~
e
5¢ Br

. J

Product S¢ was obtained by utilizing the general procedure (Scheme 3) taking 4-bromo-

acetophenone 1i (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a brown solid in 82% yield; R¢
(hexane/EtOAc =90 : 10):0.39; '"H NMR (400 MHz, CDCl;) 6 8.23 — 8.19 (m, 2H), 8.04 (d, J
= 8.4 Hz, 2H), 7.82 (d, J = 8.4 Hz, 2H), 7.76 — 7.71 (m, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.56 —
7.52 (m, 1H); 13C NMR data matches with the already existing data ref (d).

2-(4-cyclohexylphenyl)quinoline (5d).

( N\

7
YT
W

A J

Product 5d was obtained by utilizing the general procedure (Scheme 3) taking 4-

cyclohexylacetophenone 1e (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated
by column chromatography (hexane : EtOAc =99 : 01) as a light yellow solid in 75% yield;
R¢ (hexane/EtOAc = 90 : 10): 0.41; 'H NMR (400 MHz, CDCl;) & 8.29 — 8.21 (m, 2H), 8.09
(d, J=8.4 Hz, 2H), 7.87 — 7.81 (m, 2H), 7.75 - 7.71 (m, 1H), 7.54 — 7.50 (m, 1H), 7.37 (d, J
= 8.0 Hz, 2H), 2.61 — 2.54 (m, 1H), 1.93 — 1.85 (m, 3H), 1.76 (d, J = 12.4 Hz, 1H), 1.52 —
1.25 (m, 6H); *C NMR (101 MHz, CDCl;) 6 156.20 (s), 150.38 (s), 138.40 (s), 130.42 (s),
129.17 (s), 127.73 (s), 127.07 (s), 126.95 (s), 126.48 (s), 125.47 (s), 118.85 (s), 43.92 (s),
33.65 (s), 26.21 (s), 25.51 (s). HRMS (m/z): Calculated: 288.1747, Obtained: 288.1745.

2-(4-fluorophenyl)quinoline (Se).
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Se

. J

Product Se was obtained by utilizing the general procedure (Scheme 3) taking 4-fluoro-

acetophenone 1f (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a light yellow solid in 81% yield; Ry
(hexane/EtOAc =90 : 10): 0.44; '"H NMR (400 MHz, CDCl3) & 8.20 (d, J = 8.4 Hz, 2H), 8.12
(dd, /= 8.8, 5.6 Hz, 2H), 7.78 (d, J = 8.4 Hz, 2H), 7.71 — 7.67 (m, 1H), 7.51 — 7.47 (m, 1H),
7.19 — 7.13 (m, 2H); 13C NMR data matches with the already existing data ref (d).

2-(2-methoxyphenyl)quinoline (5f).

. J

Product 5f was obtained by utilizing the general procedure (Scheme 3) taking 2-OMe-

acetophenone 1d (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated by column
chromatography (hexane : EtOAc = 99 : 01) as a brown oil in 85% yield; R¢ (hexane/EtOAc
=90 :10):0.41; '"H NMR (400 MHz, CDCl3) 6 8.09 (d, /= 8.4 Hz, 1H), 7.98 (d, /= 8.8 Hz,
1H), 7.76 — 7.74 (m, 2H), 7.67 (dd, J = 8.0, 1.2 Hz, 1H), 7.58 — 7.54 (m, 1H), 7.39 — 7.35 (m,
1H), 7.30 — 7.26 (m, 1H), 7.02 — 6.98 (m, 1H), 6.88 (dd, J = 8.0, 0.8 Hz, 1H), 3.69 (s, 3H);
13C NMR data matches with the already existing data ref (e).

2,3-diphenylquinoline (5g).

(& J

Product 5g was obtained by utilizing the general procedure (Scheme 3) taking benzyl phenyl

ketone 1g (0.5 mmol), 2-amino benzyl alcohol 4a (0.6 mmol) and isolated by column

S17



chromatography (hexane : EtOAc =99 : 01) as a yellow oil in 88% yield; R¢ (hexane/EtOAc

=90 :

10):0.40; '"H NMR (400 MHz, CDCl3)  8.24 (d, J = 8.4 Hz, 1H), 8.18 (s, 1H), 7.86 (d,

J=17.6Hz, 1H), 7.76 — 7.72 (m, 1H), 7.58 — 7.54 (m, 1H), 7.47 — 7.45 (m, 2H), 7.30 — 7.23
(m, 8H); 3C NMR data matches with the already existing data ref (a).
REFERENCES:

a)
b)

c)

d)

g)

Ananya Banik, Paramita Datta, and Swadhin K. Mandal, Organic
Letters, 2023, 25 (8), 1305-1309, DOI: 10.1021/acs.orglett.3c00223.

Anitha Alanthadka, Sourajit Bera, and Debasis Banerjee, The Journal of Organic
Chemistry, 2019, 84 (18), 11676-11686, DOI:10.1021/acs.joc.9b01600.

Tao Zhang, Kunyu Wang, Yuting Ke, Yuanyuan Tang, Long Liu, Tianzeng Huang,
Chunya Li, Zhi Tang and Tieqiao Chen, Org. Biomol., Chem., 2021, 19 (38), 8237-
8240, DOI: 10.1039/d10b01468d.

Anshu Singh, Ankur Maji, Mayank Joshi, Angshuman R. Choudhuryb, and Kaushik
Ghosh, Dalton Trans., 2021, 50 (24), 8567-8587, DOI: 10.1039/DODT03748F.

Hans Vander Mierde, Pascal Van Der Voort, Dirk De Vos and Francis Verpoort, Eur.
J. Org. Chem. 2008, 2008 (9), 1625-1631, DOI: 10.1002/€joc.200701001.

Lena Rakers, Felix Schifers and Frank Glorius, Chem. Eur. J., 2018. 24 (58), 15529-
15532, DOI :10.1002/chem.201804308.

Xuchao Wang, Feipeng Liu, Zijuan Yan, Qing Qiang, Wei Huang, and Zi-Qiang Rong
, ACS Catalysis, 2021, 11 (12), 7319-7326, DOI: 10.1021/acscatal.1c00951.

'H NMR and 3C Characterization data of selective monoalkylation of acetophenones
and synthesized quinoline derivatives

S18



EVO'E

.nwn,m#
TBOE—
SLTE~

mmﬂ.n%
rige

96T'L
rIZL
LETL
rSTL
PLTL
BLTL
Z6TL
1T
ZIEL
0Zh'L]
6EV'LA
65b' L
YEs L
ZrEL
oosi’
ovEL
ZYEL
856°L
096°L

I T

o0’z

=I0C

0.5

3.5 3.0 25 2.0 15 1.0 05 0.0

4.0
f1 (ppm)

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5
'H NMR (400 MHz, Chloroform-d) Spectra of 3a

8.5

BEZZ—

LZ6'T
S¥e'T
996'Z-"
OLT'E~.

nmﬂ.m%
sTzE

9TO'L
9E0'LA
LSO'L
z90°L
£L0L
LLOL
zre L
£vE L
z9g'L |
S9g'L
SLE'L
T8E L
£y L P
LA
osve|
SOV L
£8Y'L
Tos'L
ros'L
oLs'L
z8s'L
res'L
S88'L

CH,

=00

e t__m.MJLL

=== 6T
|
=== 6T

\Uum\r 0t

——==r10'T

———— - GE'T

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 . [4.0 )
ppm
'"H NMR (400 MHz, Chloroform-d) Spectra of 3b

8.5

S19



8BB'T

wcm.ﬂy..
9TH'T-
9ET'E~

...m.".mH“m
pLTE

L99E—

8ZL'9~_
8869
LLoL
PEE'L
PSEL
LEVL—

9E8'L
GEB'L
hmm_hﬁﬁ

098'L

O CHs
O/

== —b0'C

00'E

4.0

1 (ppm)

4.5

5 —90'2
TTooene
- rS0'2

= 90T

—86'T

0.0

0.5

1o

1.5

2.0

2.5

3.0

3.5

6.0 55 5.0

6.5

70

L5

8.0

8.5

'H NMR (400 MHz, Chloroform-d) Spectra of 3¢

S86'T
rL6'T
E£66'T"
90T°E~_
9ZT'E
EFT'E

=102

=ro'c

=8TZ

Loog

=¥0'T

T
4.0
f1 (ppm)

4.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

'TH NMR (400 MHz, Chloroform-d) Spectra of 3d

S20



¥86'T—

1Z9C
BEYT
099

LEST
ES8T
LSBT
S18'C
9L8T

€819
1089
s08'9
£189
0zg'9
zze'9
vzee
££89 |
9E8'91
0r8'9-
Sb8'9-
Nom.fﬁ
£99'9-

0889
8689
1069

TEV' L~
ESY'L

—

3.0 2.5 2.0 G 1.0 0.5 0.0 -0.5

3.5

f1 (ppm)
'H NMR (400 MHz, Chloroform-d) Spectra of 3e

75 70 6.5 6.0 5.5 5.0 4.5 4.0

8.0

YEG'T
CS6'T
CLG'T
rZT'E
m.N.n.mV.

SYT'E
Z9T'E
POT'E

0SL'E—

508'9
8289
v60'L
00T L1
£0T'L
'L
ZrTL
£PT'L
SPT'L
85T L
moﬂ.n;
9LT LT
SLT L
BLT L
S6T'L
L6T'L
66T'L
STTL
SE8'L~,
158'L7

HiCu

FET'E
EZr'e

=—00'E

= =¢T'Z

Fers

=¥’

6.0 5.5 50 45 4.0 15 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)

6.5

7.0

73

a.0

'"H NMR (400 MHz, Chloroform-d) Spectra of 3f

S21



8T0° mﬂ
9E0° m/w
LSO'E—
90T’ E-¢
2T MH\_ﬂ
rPT'E

BZR'E—

z88'9
089

EvTL
85T'L
9LT h%n
0BT'L

606" L~
zee'L”

_CHa

==:ZT'T

.LTﬂ.n

—— 7ot

== L0T

WL.ﬁmqm

——£0'T

0.0

0.3

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

1 (ppm)

'H NMR (400 MHz, Chloroform-d) Spectra of 3g

9TET
mNm.ﬂW.

£851

E9LT
89L'T
SLLT

E8LT

mov.m
E.‘NW
88r'T
LS6'T
SL6'T
966'Z
0LT'EF
06T'E
60T

SLT'L
GLT'L
S8T'L
P6T'L
90T'L
1T
G6L L~
ozgL

=
= 80'S

=5+ 6T'T
= g6'E

=4 L0'T

——==_-66'T
——==00'C

——— 10T

2.0

25

T
3.5

4.0
1 (ppm)

T
4.5

7.0 6.0 5.0

75

8.0

'"H NMR (400 MHz, Chloroform-d) Spectra of 3h

S22



EVG'T
C96'T
86T
BST'E~

m_n.n.m%w
LET'E

LYLE~
0zZg e~

96L'9
LTIE9-L
big 97
968'9
SZT'L
9vT' L

£68 £~
916’ L

O O/CH3

0]

|
CH,

== FIT'T

- F——

=L0'C

U

- LO'E

“-o0'g

=607

f.m_u.n

— 1 60'

i

4.0

0.0

0.5

2.0 1.5 1.0

2.5.

3.5

f1 (ppm)

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5

8.5

"H NMR (400 MHz, Chloroform-d) Spectra of 3i

LTLT
9EL'T
ssL'e—
Tr6'T—

num.n%
086z

prs

0159
E15'9
TZTS'9
LZS'9
va.wﬁ
ro9'9

99l
¥89'LS

Tos'T

FS6'T

= 00'9

=ET'T
=E6'T

FL6'T

35

4.5

0.0

20 1.5 1.0 0.5

2.5

4.0
f1 (ppm)

5.0

55

'"H NMR (400 MHz, Chloroform-d) Spectra of 3j

S23



—198.01
163.46

H,C

] o
Y

o

T

5

_-148.89
~~147.36
_~134.10
13033
130.01
_-120.18
113,74
111.84
11132
55.95
55.85

<
4
<

L

el

—40.37
30.03

210

x10°

2.8
2.67
2.4
2.2

1.8
1.67
1.4
1.2

0.8
0.6
0.4
0.2

200 190 180 170

160

T T T T T T T r T T
150 140 130 120 110 100
1 (ppm)

40

IBC{'H} NMR (100 MHz, Chloroform-d) Spectra of 3j

User Spectrum Plot Report

Agilent

+ESI Scan (rt: 0.109 min) Frag=100.0V PG-160-3].d

274.

1861000 2?2 fUOO

0040

(0]

\oc

Br

Br

338.8000
386.

‘\‘ ’\I.’M Hlk

000

<426.9537"
452 §041

490.8040

|| ‘ £5167700

632.9000

595 8080

bl

IJi

175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Counts vs. Mass-to-Charge (m/z)

675

Page 1 of 1

HRMS data of 3j

S24

Generated at 3:41 PM on 09-Nov-23



YT —

8Z6'C

u.vm.ﬂk
996'C—
LST'E~

m_n.n.mﬁ
96T'E

0zZo'L
§20'L
Zro'L
oro'L
850°L
E9D'L
6LO'L
L88'L
006'L
S06'L
606'L
ETE'L

l CHs

F O

=10z

T
4.0
f1 (ppm)

4.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

5.0

5.5

6.0

6.5

7.0

75

8.0

85

'"H NMR (400 MHz, Chloroform-d) Spectra of 3k

9v6'T
mmm.n%
086'CT-7
hmm.N\
IvF'E:
S9Y'E
ﬂmv.nw
661'E:

1oLt
mﬂh.wW
LEL'Y

vL69
166’9
566'9
LZOL
SPO'L
TLOL
060°L
6ET'L]
LYT'L
ZET'L
£ST'L
PLT' L
POT'LY
ZZT' Lo
YT L

E0E'LAE
CEZE'L
ovE'L
06L'L
E6L'L

ﬂﬂﬁ.h%
rIS'L

I S

== 0

0.5

15

2.0

-

T ..1
4.0 3.5
f1 (ppm)

T
4.5

5.0

"H NMR (400 MHz, Chloroform-d) Spectra of 31

S25



EBG'T
000'E
LIO'E
SEO'E
GLY'E
LBY'E
ETS'E
ZES'E
9TL'E

95L'Y
.::..cw
gBLE
orL'o
£86'9
5002
9ULTL
ZBT'L
Z6T'L
86T'L
£2T'L
8ZTL
LETL
SvZ'Ly
TSTLA
£5T'L
S0£'L
PTE L
£bELy

S0t'L
mne.hv

ves'L
hwm.huw
mn_m....

~CHy

sonsceal Gl =i

L

S=EP0T

wﬂw vt

——===£0'T

2.0 1.5 1.0 0.5 0.0

2.5

3.0

75 7.0 5.5 6.0 55 5.0 45 4.0
f1 (ppm)

8.0

8.5

'H NMR (400 MHz, Chloroform-d) Spectra of 3m

6Z6'T
...vm.n/
v96's—7
Nmm.N\
Zov'E~
ozr'e
9EV'E
SSY¥'E

£59F
:qu
8835
9Z6'9
£90'L
reO'L
PITL
zZITL
opTL
99T'L
TLT'L
18T'L
PET'L]
98T'L+
z0Z'L
LbTL
99Z'L
S8BT LA
ESEL-!
zLeL”

§08'L
NNM.hVo.

Cl

L

i

=860

ES T 96'0

——=== 00T

E =L8'T

0.0 -0.5

035

2.0 1.5 1.0

235

3.0

3.5

75 7.0 6.5 6.0 5.5 5.0 45 4.0
1 (ppm)

8.0

8.5

"H NMR (400 MHz, Chloroform-d) Spectra of 3n

S26



Z8TET—

986'C
M_u_u.mk
0ZO0'E
LED'E
T6F'E
TI5'E

mnm.&w
speE

6IL'F
mwh.v/
S08'F

676’9
0L6'9
1869
zoo'L
z9T'L
LLT'L
66T'L
zzEL
LET'L
prTL
8rT'L
£5TL
£TEL
TEE'LY
TSE'L|
STHL
emv,nV
zsve’
LLEL
088'L
868°L
T06L

CH;

——

»=00'E

E00'T

=160

=g8'0

2.5 2.0 1.5 1.0 0.5

3.0

7.5 7.0 6.5 6.0 e 5.0 4.5 4.0
f1 (ppm)

8.0

8.3

'H NMR (400 MHz, Chloroform-d) Spectra of 30

LE66'T
m.nn..m“V
ZEO'ET
6v0'E
TLV'E
06P'E
Uam_mw

SZS'E

w0
=
!
~
i)

Br

Moo b

=00'T

=00'T

=T0°T

F86'T

—60'6
FEOT

=T0'CT

A 7.0 6.5 6.0 B 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.0

8.5

'"H NMR (400 MHz, Chloroform-d) Spectra of 3p

S27



£06°'T
.nNm.NW
BEG'T-F
um.m.N.\.
6LE'E
LBE'E

nﬂv.nﬁ
CEY'E

fora- i 4
AQW.QW
659

TrLle
mwh.mw
S8L9
TrTL
09T'L
89t°L
981Y°L
m._um.h\.
CTLL L~
.nmh.h\
8S8'L

9LE'L

L

==

==

—mag

=00'T

FEO'T

=660

T T
3.0 2.5 2.0

4.0

4.5

1.0 0.5 0.0 -05

1.5

3.5

f1 (ppm)

TH NMR (400 MHz, Chloroform-d) Spectra of 3q

2.5 5.0

6.0

6.3

8T'C—

r8o't
N_uh:vW
LT

£96'9-
£86'9
000'L{
LTO'L
TZ0'L
YEO' L
b0 L
¥S0"L
1602
907" £
OTT £
LET'E-
vET L
£pT'L

TOT L~}

T9E'L

vZE'L
mwm.hw

£08'L~_
TZR'EY

CHy

=00'E

=80T

-zo't

=80T

616
S90°Z
Lot

=T0Z

T
4.0
f1 (ppm)

T

4.5

0.0

0.5

1.0

15

2.0

2.5

3.0

5.0

5.5

6.0

6.5

7.0

75

8.0

'H NMR (400 MHz, Chloroform-d) Spectra of 3r

S28



&8  &krR38rh33f§ags o o =
o @OV ONGGP0 00D o< =] @
[} MMM MM NNNNNN wny o o
]
]
CH,
i ]
| ]
1
|
: s\ S i e A " O ey :
00 190 18 170 160 150 140 130 120 110 100 90 8 n 60 s 40 10 2 10 0
f1 (ppm)
C{'H} NMR (100 MHz, Chloroform-d) Spectra of 3r
User Spectrum Plot Report - Agilent
x105 |+ESI Scan (rt: 0.101 min) Frag=100.0V 3R.d
i 274.0014
1.41
1.3
121 0 O
1.11 O
d [
09 317.9850
0.8
0.71
0.6
0.5
0.4 491.0104
474.9741
0 338.8041
0.2 \,\: ?01. 5_85/ 355.8045
0.11 zzg.Foas 399.r14z 452.8851 |
| L. il '.|n|..k st ‘I.] i ‘|.H'|m H.‘.,.u_TlJ.\. poglbw il \..‘.‘.Iu...l‘.,.ll|..|_...l-m ! T‘\ |In‘h.wu;| Ji..| |i\ Ly |\ [T ‘m.: sl ot A
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
Counts vs. Mass-to-Charge (m/z)
Page 1of 1 Generated at 3:54 PM on 09-Nov-23
HRMS data of 3r

S29



81—

LBEE
20V'E~L
ZIV'E
TPH'E
TPO'E

6P9'Y
hum.qv
589'%

£ro'o
599'9
8169
ov6'9
69691
0L6'91
0669
oL
090'L+
vuu.T_W
zveL |
19zel
zze'L
aqm.hw
6SE'L
908'L-_
vzeLs

CHo

=00'E

EFI0T

=0T

=T0E

=Z0'T

=E0'T

0.5

3.0 25, 2.0 1.5 Lo

35

4.5 4.0
1 (ppm)

5.0

5.5

8.0 75 7.0 6.5 6.0

8.5

'H NMR (400 MHz, Chloroform-d) Spectra of 3s

§0'T2—

9T 6E—

LT'SG~_
LS5

EQETT—
9T'8ZT
S¥'8CT
L9'BZT
._"u.MN._"/
OT'0ET-
Nu.Nmﬂﬁ
LLTET
YT 9ET
EL9ET
P8 9ET

T6LST—

E5'66T—

CH,

_~CHa

190 180 170 160 150 140 130 120 110 _ 100 o0 80 70 60 50 40 30 20 10
f1 (ppm)

200

S30



BC{'H} NMR (100 MHz, Chloroform-d) Spectra of 3s
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HRMS data of 3t
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'H NMR (400 MHz, Chloroform-d) Spectra of 5a
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BC{'H} NMR (100 MHz, Chloroform-d) Spectra of 5d
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MS Spectrum
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