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General experimental details

All manipulations were performed under an argon/dinitrogen atmosphere using either standard
Schlenk line or glovebox techniques. All glassware was oven-dried at 130 °C overnight prior to
use. The solvents used were dried, distilled, and degassed by standard methods and stored over 4
A molecular sieves. NMR measurements were performed on Bruker 400 and 500 MHz FT-NMR
spectrometers. The chemical shifts in the tH NMR spectra were referenced to the residual proton
signals of the deuterated solvents (CDCls, *H 7.26 ppm and 3C{H} 77.16 ppm) and reported
relative to tetramethylsilane. The coupling constants are expressed in hertz. Both primary and
secondary alcohols were synthesized according to the literature procedures.™? All other chemicals

were purchased from commercial sources and used as received without further purification.

General procedure for B-alkylation reaction: An oven dried Schlenk tube was charged with the
catalyst stock solution, prepared in CH3CN (0.01 mol%), and after that the volatiles were removed
in vacuum. To this, secondary alcohol (0.5 mmol), primary alcohol (0.5 mmol), and KOH (0.25
mmol, 50 mol%) followed by toluene (1 mL) were added. The reaction tube was then kept in oil
bath (bath temperature 120 °C) and heated for the specified time. After the completion of reaction,
the reaction mixture was cooled to room temperature and the pure products were isolated via
column chromatography using hexane/ethyl acetate as eluent.

General procedure for one-pot sequential synthesis of 2-alkylaminoquinolines: An oven dried
Schlenk tube was charged with 2-aminobenzyl alcohol (0.6 mmol), aryl acetonitrile (0.5 mmol),
la (1.5 mol%), and KOH (0.05 mmol, 10 mol%) followed by toluene (1 mL). Next, the reaction
tube was kept in oil bath (bath temperature 120 °C) and heated for 12 h before the addition of
primary alcohol (0.6 mmol) and KOH (0.5 mmol). Then the reaction mixture was further heated
for 24 h and the pure products were isolated via column chromatography using hexane/ethyl
acetate as eluent.

Procedure for the calculation of TON for B-alkylation reaction: The catalyst stock solution
was prepared by dissolving 1a in CH3;CN. An oven dried Schlenk tube was charged with 1a (0.0001
mol%) and all the volatiles were removed in vacuum. To this, 1-phenylethanol (2a, 20 mmol),
benzyl alcohol (3a, 20 mmol), and KOH (10 mmol) followed by toluene (10 mL) were added. The
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reaction tube was then kept in oil bath (bath temperature 120 °C) and heated for 24 h. After that
the reaction mixture was cooled to room temperature and dodecane was added before subjecting
to GC-MS analysis. The average data based on the GC-MS analysis shows 42% conversion of 2a
and the formation of 4a in 39.6% yield which provides TON of 396000.

Optimization studies

Table S1. Optimization of the reaction conditions for the 3-alkylation of secondary alcohols using

primary alcohols?

OH

0,
OH Cat.1a (0.01 mol/o
+
KOH (0.5 eq.),

Toluene (1 mL), 120 °C

2a 3a

Entry Catalyst Base Conversion 4a: 4a’°
(0.01 mol%o) of 2a (%) | (molar ratio)

1 la KOH 91 96: 4

2 1b KOH 74 89:11

3 1c KOH 83 88:12

4 la NaOH 87 88:12

5 la NaO'Bu 89 92:8

6 la KO'Bu 92 93:7

7 la K3PO4 15 27 :73

8 la Cs2C03 3 0:100

b la KOH 100 98 : 2 (93%)

10 la - - -

113 - KOH 9% -

Reaction conditions: 1-phenylethanol (0.5 mmol), benzyl alcohol (0.5 mmol), cat. (0.01 mol%)
KOH (0.25 mmol), and toluene (1 mL). Conversion was determined by GC-MS analysis using
dodecane as internal standard. °6 h, Isolated yield is given in parenthesis.
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Table S2. Comparison of TON values with selected complexes:

OH OH (0]
OH Catalyst, base . O O
+ L +
Temp.
2a 3a 4a 43’

Entry | Complex Loading/Time | Base Temp. | Yield | TON Ref.
(equiv.) of 4a
1 1 mol%/3 h KOH 110°C | 10% 10 8
N/ (1.0)
[N))\ p-cymene
AN
N7 {\l
&
2 N/ g 1 mol%/9 h CsCO3 | 110°C | 81% 81 7
[)>_|r<co (15)
Br
N
MeO
3 1 mol%/6 h KOH 110°C | 90% 90 10
y (0.2)
/N\ /N
/R| ~c
4 //\PPh 1 mol%/2 h KOH 110°C | 92% 92 9
I/N / H2 (1.0)
| Ir—
N\/)_/\
\( cl cod
5 [S 0.5 mol%/1 h 'BUOK | Toluene | 91% 182 4
N ., PPh; (0.5) reflux
% / N__O
PhsP ]
=
AN .05 mol%/0. 0
6 o) 0.05 mol%/0.5 h | KOH 130°C | 90% 1800 5
L L 0.1)
(\JN ;\1 N~ ~Ph
N/’\Ir—Cp*
/ Cl
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7 ( 0.01 mol%/12 h | KOH 120°C [88% | 8800 11
7” \ (0.2)
p-cymene\Ru/« W
N—N
N—N
p-cymene—pRy, C O\
| \<N)
8 0.00025mol% | NaOH |140°C |73% | 372000 6
(w.r.t2a + 3a) | (0.025 (TON for
120 h w.r.t the
2a + formation
“(total mol % | 3a) of 4a+4a’+
= 0.0005 (w.r.t acetophen
2a/3a) one)
9 0.00016 Na'OPr |125°C |48% | 288000 12
mol%/24 h (0.4)
10 0.0001 mol%/24 | NaOH | 135°C |91% | 910000 3b
h (0.2)
FaC
11 _ Me |BF« | 0.0001 KOH 120°C | 39.6% | 396000 This
N N mol%/24 h (0.5) work

R = 2,4,6-trimethyl
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Figure S1. Unsuccessful substrates

oH oH OH OH

(No reaction) (Trace reaction) H ﬂ (Trace reaction)

O%\@\
OH

80% isolated yield

References

1. S.N.R. Donthireddy, P. M. lllam, and A. Rit, Inorg. Chem., 2020, 59, 1835-1847.

2. Y. Pan, Y. Gong, Y. Song, W. Tong, and H. Gong, Org. Biomol. Chem., 2019, 17,
4230-4233.

3. (a) X.-B. Lan, Z. Ye, J. Liu, M. Huang, Y. Shao, X. Cali, Y. Liu, and Z. Ke, ChemSusChem,
2020, 13, 2557-2563; (b) S. Geng, B. Arslan, S. Gilcemal, S. Glinnaz, B. Cetinkaya, and
D. Gilcemal, J. Org. Chem., 2019, 84, 6286-6297; (c) M.-J, Zhang, H.-X, Li, D. J. Young,
H.-Y, Li, J.-P, Lang, Org. Biomol. Chem. 2019, 17, 3567-3574.

4. C. Zhang, J.-P. Zhao, B. Hu, J. Shi, and D. Chen, Organometallics 2019, 38, 654-664.

5. M. Kaur, N. O. D. Reshi, K. Patra, A. Bhattacherya, S. Kunnikuruvan, and J. K. Bera,
Chem. Eur. J., 2021, 27, 10737-10748.

6. K. Das, E. Yasmin, B. Das, H. K. Srivastava, A. Kumar, Catal. Sci. Technol., 2020, 10,
8347-8358.

7. M. V.lJiménez, J. Fernandez-Tornos, F. J. Modrego, J. J. Pérez-Torrente, and L. A.
Oro, Chem. Eur. J., 2015, 21, 17877-178809.

8. D.Gnanamgari, E. L. O. Sauer, N. D. Schley, C. Butler, C. D. Incarvito, and R. H. Crabtree,
Organometallics 2009, 28, 321-325.

9. X.Gong, H. Zhang, and X. Li, Tetrahedron Lett., 2011, 52, 5596-5600.

10. Q. Wang, K. Wu, and Z. Yu, Organometallics 2016, 35, 1251-1256.

11. V. K. Singh, S. N. R. Donthireddy, P. M. lllam, and A. Rit, Dalton Trans., 2020, 49, 11958-
11970.

12. S. Shee, B. Paul, D. Panja, B. C. Roy, K. Chakrabarti, K. Ganguli, A. Das, G. K. Das, and
S. Kundu, Adv. Synth. Catal., 2017, 359, 3888-3893.

13. M.-J. Zhang, H.-X. Li,D. J. Young, H.-Y. LiandJ.-P. Lang, Org. Biomol. Chem.,
2019, 17, 3567-3574.

14. S. Shee, K. Ganguli, K. Jana and S. Kundu, Chem. Commun., 2018, 54 , 6883-6886.

15. W. Lv, B. Xiong, H. Jiang and M. Zhang, Adv. Synth. Catal., 2017, 359, 1202-1207.

16.

K. Das, A. Mondal, D. Pal and D. Srimani, Org. Lett., 2019, 21 , 3223-3227.

S6



NMR characterization data of isolated compounds

OH

1,3-diphenylpropan-1-ol (4a).>'° The title compound was prepared according to the general
procedure and isolated as colorless liquid (99 mg, 93% yield). *H NMR (400 MHz, CDClz) 6 7.35
(d, 4H), 7.31-7.24 (m, 3H), 7.20-7.16 (m, 3H), 4.68 (t, 1H), 2.75-2.62 (m, 2H), 2.18-2.08 (m, 1H),
2.07-1.98 (m, 1H), 1.93 (s, 1H) ppm. 3C{*H} NMR (101 MHz, CDCls) 6 144.7, 141.9, 128.7,
128.6, 128.5, 127.8, 126.1, 126.0, 74.0, 40.6, 32.2 ppm.

OH

3-(4-methylphenyl)-1-phenylpropan-1-ol (4b).>° The title compound was prepared according
to the general procedure and isolated as colorless liquid (96 mg, 85% yield). *H NMR (400 MHz,
CDCl3) 6 7.34-7.31 (m, 4H), 7.30-7.24 (m, 1H), 7.08 (s, 4H), 4.66 (t, 1H), 2.73-2.58 (m, 2H), 2.31
(s, 3H), 2.15-1.95 (m, 2H), 1.92 (s, 1H) ppm. *C{*H} NMR (101 MHz, CDCl3) 6 144.7, 138.8,
135.4,129.2, 128.6, 128.4, 127.7, 126.1, 74.0, 40.7, 31.7, 21.1 ppm.

OH

0L

3-(4-methoxyphenyl)-1-phenylpropan-1-ol (4c).>° The title compound was prepared according
to the general procedure and isolated as colorless liquid (107 mg, 88% yield). *H NMR (500 MHz,
CDCls) 6 7.35-7.32 (m, 4H), 7.30-7.27 (m, 1H), 7.10 (d, 2H), 6.82 (d, 2H), 4.67 (t, 1H), 3.78 (s,
3H), 2.72-2.57 (m, 2H), 2.14-2.05 (m, 1H), 2.03-1.95 (m, 1H), 1.91 (m, 1H) ppm. BC{*H} NMR
(126 MHz, CDCl3) 6 157.9, 144.8, 133.9, 129.5, 128.6, 127.8, 126.1, 114.0, 74.0, 55.4, 40.8, 31.3
ppm.
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OH

3-(4-isopropylphenyl)-1-phenylpropan-1-ol (4d).%® The title compound was prepared according
to the general procedure and isolated as colorless liquid (109 mg, 86% yield). *H NMR (500 MHz,
CDCls) 6 7.25 (d, 4H), 7.19-7.17 (m, 1H), 7.06-7.01 (m, 4H), 4.59-4.57 (dd, 1H), 2.83-2.74 (m,
1H), 2.65-2.59 (m, 1H), 2.57-2.51 (m, 1H), 2.06-1.99 (m, 1H), 1.97-1.89 (m, 1H), 1.80 (s, 1H),
1.15 (d, 6H) ppm. *C{*H} NMR (126 MHz, CDCls) ¢ 146.5, 144.8, 139.2, 128.6, 128.5, 127.7,
126.5, 126.1, 74.1, 40.6, 33.8, 31.7, 24.2 ppm.

1-phenyl-3-(o-tolyl)propan-1-ol (4e).1® The title compound was prepared according to the

general procedure and isolated as colorless liquid (108 mg, 95% vyield). *H NMR (400 MHz,
CDCls) 6 7.36-7.33 (m, 4H), 7.31-7.24 (m, 1H), 7.14-7.08 (m, 4H), 4.74-4.70 (m, 1H), 2.79-2.72
(m, 1H), 2.65-2.58 (M, 1H), 2.26 (s, 3H), 2.12-2.03 (m, 1H), 2.02 -1.94 (m, 1H), 1.91 (s, 1H) ppm.
BC{*H} NMR (101 MHz, CDCls) § 144.7, 140.1, 136.1, 130.3, 128.9, 128.7, 127.8, 126.1, 126.1,
126.0, 74.4, 39.4, 29.6, 19.4 ppm.

OH

SRS

3-(benzo[d][1,3]dioxol-5-yl)-1-phenylpropan-1-ol (4f).1%12 The title compound was prepared

according to the general procedure and isolated as white solid (104 mg, 81% yield). *H NMR (400
MHz, CDCls) 6 7.38-7.35 (m, 4H), 7.32-7.27 (m, 1H), 6.73 (d, 1H), 6.69 (s, 1H), 6.64 (d, 1H),
5.91 (s, 2H), 4.68-4.65 (m, 1H), 2.71-2.56 (m, 2H), 2.13-1.95 (m, 3H) ppm. 3C{*H} NMR (101
MHz, CDCl3) ¢ 147.7, 145.7, 144.7, 135.7, 128.6, 127.8, 126.0, 121.3, 109.0, 108.3, 100.9, 73.8,
40.8, 31.9 ppm.
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OH

Saasy

3-(4-chlorophenyl)-1-phenylpropan-1-ol (4g).>° The title compound was prepared according to
the general procedure and isolated as colorless liquid (111 mg, 90% yield). *H NMR (400 MHz,
CDCls) 6 7.38-7.33 (m, 4H), 7.30-7.28 (m, 1H), 7.25-7.23 (m, 2H), 7.11 (d, 2H), 4.66 (t, 1H),
2.75-2.60 (m, 2H), 2.15-2.06 (m, 1H), 2.03-1.94 (m, 1H), 1.88 (s, 1H) ppm. *C{*H} NMR (101
MHz, CDCls) 6 144.5, 140.4, 131.7, 129.9, 128.7, 128.6, 127.9, 126.0, 73.9, 40.5, 31.5 ppm.

OH

Saasy

3-(4-bromophenyl)-1-phenylpropan-1-ol (4h).%*5 The title compound was prepared according
to the general procedure and isolated as colorless liquid (136 mg, 93% yield). *H NMR (400 MHz,
CDCls) 6 7.40-7.32 (m, 6H), 7.30-7.27 (m, 1H), 7.06 (d, 2H), 4.69-4.64 (m, 1H), 2.74-2.59 (m,
2H), 2.15-1.94 (m, 2H), 1.89 (s, 1H) ppm. BC{*H} NMR (101 MHz, CDCls) 6 144.5, 140.9, 131.6,
130.4,128.7, 127.9, 126.0, 119.7, 73.8, 40.4, 31.6 ppm.

OH

1-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-ol (4i).3® The title compound was prepared

according to the general procedure and isolated as colorless liquid (100 mg, 75% yield). *H NMR
(400 MHz, CDCl3) & 7.44 (d, 2H), 7.29-7.16 (m, 7H), 4.58 (q, 1H), 2.76-2.60 (m, 2H), 2.09-1.85
(m, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) 6 146.1, 144.4, 128.9, 128.7, 128.4 (q, J(C,F) =
32 Hz), 127.9, 126.0, 125.5 (q, J(C,F) = 3.6 Hz), 124.5 (q, J(C,F) = 271.6 Hz) 73.8, 40.2, 32.0

ppm.
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OH

CI

3-(3-chlorophenyl)-1-phenylpropan-1-ol (4).1%12 The title compound was prepared according
to the general procedure and isolated as colorless liquid (111 mg, 90% yield). *H NMR (400 MHz,
CDCls) § 7.38-7.33 (m, 4H), 7.30-7.27 (m, 1H), 7.22-7.15 (m, 3H), 7.08-7.05 (m, 1H), 4.69-4.65
(m, 1H), 2.77-2. 61 (m, 2H), 2.16-2.06 (m, 1H), 2.04-1.95 (m, 1H), 1.89 (s, 1H) ppm. BC{ H}
NMR (101 MHz, CDCIs) ¢ 144.5, 144.0, 134.3, 129.8, 128.7, 127.9, 126.8, 126.2, 126.1, 126.0,
73.8, 40.3, 31.9 ppm.

OH ‘

3-(naphthalen-1-yl)-1-phenylpropan-1-ol (4k).1%12 The title compound was prepared according

to the general procedure and isolated as colorless liquid (79 mg, 60% yield). *H NMR (400 MHz,
CDCls) 6 7.97 (d, 1H), 7.84 (d, 1H), 7.70 (d, 1H), 7.49-7.43 (m, 2H), 7.40-7.32 (m, 6H), 7.31-7.27
(m, 1H), 4.79 (t, 1H), 3.28-3.20 (m, 1H), 3.13-3.06 (M, 1H), 2.30-2.10 (M, 2H), 1.98 (s, 1H) ppm.
BC{'H} NMR (101 MHz, CDCls) § 144.7, 138.1, 134.0, 132.0, 128.9, 128.7, 127.8, 126.8, 126.1,
125.9,125.7, 125.6, 123.9, 74.3, 40.0, 29.3 ppm.

OH
S
W,

1-phenyl-3-(thiophen-2-yl)propan-1-ol (41).%>5 The title compound was prepared according to
the general procedure and isolated as colorless liquid (66 mg, 60% yield). *H NMR (400 MHz,
CDCl3) 6 7.40-7.35 (m, 4H), 7.33-7.27 (m, 1H), 7.14 (d, 1H), 6.94 (t, 1H), 6.83 (s, 1H), 4.73 (t,
1H), 3.01-2.88 (m, 2H), 2.24-2.05 (m, 3H) ppm. BC{*H} NMR (101 MHz, CDCls) 6 144.7, 144 4,
128.7,127.8, 126.9, 126.0, 124.4, 123.2, 73.6, 40.8, 26.3 ppm.
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OH
@)
W,

3-(furan-2-yl)-1-phenylpropan-1-ol (4m).%*1% The title compound was prepared according to the
general procedure and isolated as colorless liquid (52 mg, 51% yield). 'H NMR (400 MHz, CDCls)
8 7.27-7.25 (m, 4H), 7.21-7.17 (m, 2H), 6.19 (s, 1H), 5.91 (s, 1H), 4.59 (t, 1H), 2.67-2.58 (m, 2H),
2.05-1.93 (m, 3H) ppm. BC{*H} NMR (101 MHz, CDCls) 6 155.7, 144.5, 141.1, 128.6, 127.8,
126.0, 110.2, 105.2, 73.8, 37.2, 24.5 ppm.

OH

@M

1-phenyloctan-1-ol (4n).>1° The title compound was prepared according to the general procedure
and isolated as colorless liquid (54 mg, 52% yield). *H NMR (400 MHz, CDCls) 6 7.27-7.23 (m,
4H), 7.21-7.16 (m, 1H), 4.56 (t, 1H), 1.87 (s, 1H), 1.75-1.56 (m, 2H), 1.33-1.13 (m, 10H), 0.83-
0.76 (m, 3H) ppm. C{*H} NMR (101 MHz, CDCl3) 6 145.1, 128.5, 127.6, 126.0, 74.8, 39.2,
31.9, 29.6, 29.3, 26.0, 22.8, 14.2 ppm.

OH

1-(naphthalen-2-yl)-3-phenylpropan-1-ol (40).1%12 The title compound was prepared according
to the general procedure and isolated as colorless liquid (112 mg, 85% yield). *H NMR (400 MHz,
CDCls) 6 7.85-7.78 (m, 4H), 7.50-7.45 (m, 3H), 7.30-7.25 (m, 2H), 7.21-7.17 (m, 3H), 4.86 (t,
1H), 2.81-2.66 (M, 2H), 2.27-2.08 (m, 2H), 2.01 (s, 1H) ppm. BC{*H} NMR (101 MHz, CDCls)
0 142.0, 141.9, 133.4, 133.2, 128.6, 128.6, 128.1, 127.8, 126.3, 126.0, 124.8, 124.2, 74.1, 40.5,
32.2 ppm.
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OH

3-phenyl-1-(p-tolyl)propan-1-ol (4p).>*? The title compound was prepared according to the
general procedure and isolated as colorless liquid (97 mg, 86% yield). 'H NMR (400 MHz, CDCls)
6 7.30-7.15 (m, 9H), 4.63 (t, 1H), 2.77-2.60 (m, 2H), 2.35 (s, 3H), 2.19-1.95 (m, 3H) ppm. ¥C{ H}
NMR (101 MHz, CDClz) 0 142.0, 141.7, 137.4, 129.3, 128.6, 128.5, 126.0, 125.9, 73.8, 40.5, 32.2,
21.2 ppm.

OH

S0

1-(4-methoxyphenyl)-3-phenylpropan-1-ol (4q).>*° The title compound was prepared according
to the general procedure and isolated as colorless liquid (103 mg, 85% yield). *H NMR (400 MHz,
CDCl3) 6 7.29-7.25 (m, 4H), 7.19-7.17 (m, 3H), 6.88 (d, 2H), 4.62 (t, 1H), 3.80 (s, 3H), 2.75-2.59
(m, 2H), 2.17-1.95 (m, 2H), 1.86 (s, 1H) ppm. *C{*H} NMR (101 MHz, CDCls) ¢ 159.2, 142.0,
136.8, 128.6, 128.5, 127.3, 126.0, 114.0, 73.6, 55.4, 40.5, 32.3 ppm.

OH

Feoane

1-(4-chlorophenyl)-3-phenylpropan-1-ol (4r).>!° The title compound was prepared according to
the general procedure and isolated as colorless liquid (106 mg, 86% yield). *H NMR (400 MHz,
CDCls) 0 7.33-7.26 (m, 6H), 7.21-7.17 (m, 3H), 4.69-4.65 (m, 1H), 2.77-2.62 (m, 2H), 2.15-1.94
(m, 2H), 1.90 (s, 1H) ppm. BC{*H} NMR (101 MHz, CDCls) § 143.1, 141.6, 133.4, 128.8, 128.6,
128.6, 127.4, 126.1, 73.3, 40.6, 32.1 ppm.
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OH

0

1-(4-bromophenyl)-3-phenylpropan-1-ol (4s).1%? The title compound was prepared according

to the general procedure and isolated as colorless liquid (131 mg, 90% yield). *H NMR (500 MHz,
CDCl3) 6 7.48-7.46 (m, 2H), 7.31-7.28 (m, 2H), 7.23-7.18 (m, 5H), 4.65 (t, 1H), 2.76-2.63 (m,
2H), 2.13-2.06 (m, 1H), 2.03-1.95 (m, 2H) ppm. *C{*H} NMR (126 MHz, CDCl3) 6 143.7, 141.6,
131.7, 128.6, 128.5, 127.8, 126.1, 121.5, 73.3, 40.6, 32.0 ppm.

OH

AN

\_s

3-phenyl-1-(thiophen-2-yl)propan-1-ol (4t).12 The title compound was prepared according to the
general procedure and isolated as colorless liquid (70 mg, 64% yield). *H NMR (400 MHz, CDCls)
0 7.29-7.22 (m, 3H), 7.20-7.16 (m, 3H), 6.96-6.94 (m, 2H), 4.89 (t, 1H), 2.79-2.65 (m, 2H), 2.24-
2.07 (m, 3H) ppm. BC{*H} NMR (101 MHz, CDCls) § 148.6, 141.6, 128.6, 128.5, 126.8, 126.1,
124.8, 124.0, 69.6, 40.8, 32.1 ppm.

OH

N 0]
\d 0

3-(benzo[d][1,3]dioxol-5-yl)-1-(thiophen-2-yl)propan-1-ol (4u). The title compound was
prepared according to the general procedure and isolated as colorless liquid (67 mg, 51% yield).
'H NMR (400 MHz, CDCls) 6 7.17 (m, 1H), 6.89-6.87 (m, 2H), 6.65-6.61 (m, 2H), 6.56 (d, 1H),
5.82 (s, 2H), 4.83-4.80 (m, 1H), 2.64-2.51 (m, 2H), 2.13-1.95 (m, 3H) ppm. 3C{*H} NMR (101
MHz, CDCl3) ¢ 148.6, 147.7, 145.8, 135.4, 126.8, 124.8, 124.0, 121.3, 109.1, 108.3, 100.9, 69.4,
41.0, 31.8 ppm. HRMS (ESI): m/z = 263.0740, calcd. for C14H1403SH [M + H]* : 263.0742.
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\

1-(ferrocene)-3-phenylpropan-1-one (4v*).'2 The title compound was prepared according to the
general procedure and isolated as red solid (121 mg, 76% vyield). *H NMR (400 MHz, CDCls) 6
7.25-7.20 (m, 4H), 7.16-7.11 (m, 1H), 4.67 (s, 2H), 4.38 (s, 2H), 3.98 (s, 5H), 2.97-2.92 (m, 4H)
ppm. BC{*H} NMR (101 MHz, CDCls) 6 203.1, 141.7, 128.7, 128.6, 126.2, 79.1, 72.3, 69.7, 69.3,
41.6, 30.2 ppm.

e
e

N-benzyl-3-phenylquinolin-2-amine (7a).}*® The title compound was prepared according to the
general procedure and isolated as yellow liquid (110 mg, 71% yield). *H NMR (400 MHz, CDCls)
0 7.67 (d, 1H), 7.57 (s, 1H), 7.51-7.41 (m, 2H), 7.38-7.32 (m, 4H), 7.29-7.23 (m, 3H), 7.18 (t, 2H),
7.11 (t, 2H), 5.00 (s, 1H), 4.71 (d, 2H) ppm. 3C{*H} NMR (101 MHz, CDCls) 6 154.3, 147.7,
140.0, 137.6, 136.5, 129.4, 129.3, 129.2, 128.6, 128.3, 127.8, 127.5, 127.1, 126.4, 125.7, 123.8,
122.4, 45.5 ppm.

4 \

e

. J

N-(4-methylbenzyl)-3-phenylquinolin-2-amine (7b).}* The title compound was prepared
according to the general procedure and isolated as yellow liquid (128 mg, 79% yield). 'H NMR
(400 MHz, CDCls) 6 7.67 (d, 1H), 7.54 (s, 1H), 7.47 (d, 1H), 7.41 (t, 1H), 7.39-7.32 (m, 4H), 7.28-
7.23(m, 1H), 7.13-7.09 (m, 3H), 6.98 (d, 2H), 4.95 (s, 1H), 4.65 (d, 2H), 2.18 (s, 3H) ppm. *C{'H}
NMR (101 MHz, CDCls) ¢ 154.4, 147.7, 137.6, 136.9, 136.8, 136.5, 129.4, 129.3, 129.3, 129.2,
128.3,127.9, 127.5, 126.4, 125.7, 123.8, 122.3, 45.4, 21.2 ppm.
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N-(4-methoxybenzyl)-3-phenylquinolin-2-amine (7¢).1® The title compound was prepared
according to the general procedure and isolated as yellow liquid (119 mg, 70% vyield). *H NMR
(400 MHz, CDCl3) 6 7.72 (d, 1H), 7.59 (s, 1H), 7.52 (d, 1H), 7.46 (t, 1H), 7.39-7.35 (m, 4H), 7.33-
7.28 (m, 1H), 7.20 (d, 2H), 7.14 (t, 1H), 6.75 (d, 2H), 4.97 (s, 1H), 4.66 (d, 2H), 3.68 (s, 3H) ppm.
1B3C{*H} NMR (101 MHz, CDCls) ¢ 158.9, 154.3, 137.5, 136.6, 131.9, 129.5, 129.4, 129.2, 129.2,
128.4,127.5,127.5, 126.2, 125.7, 123.7, 122.4, 114.0, 55.4, 45.2 ppm.

N-(4-chlorobenzyl)-3-phenylquinolin-2-amine (7d). The title compound was prepared
according to the general procedure and isolated as yellow liquid (104 mg, 60% yield). *H NMR
(400 MHz, CDCl3) 6 7.67 (d, 1H), 7.59 (s, 1H), 7.50 (d, 1H), 7.44 (t, 1H), 7.38-7.34 (m, 4H), 7.33-
7.29 (m, 1H), 7.20-7.11 (m, 5H), 5.01 (s, 1H), 4.66 (d, 2H) ppm. *C{*H} NMR (101 MHz, CDCls)
0154.0, 147.4, 138.6, 137.4, 136.7, 132.8, 129.5, 129.4, 129.2, 129.2, 128.7, 128.4, 127.5, 126.3,
125.6, 123.8, 122.6, 44.8 ppm. HRMS (ESI): m/z = 345.1158, calcd. for Ca2H17N2CIH [M + H]* :
345.1159.

N-(4-bromobenzyl)-3-phenylquinolin-2-amine (7e). The title compound was prepared
according to the general procedure and isolated as yellow liquid (107 mg, 55% yield). 'H NMR
(400 MHz, CDCl3) ¢ 7.61 (s, 1H), 7.52 (d, 1H), 7.45 (t, 1H), 7.41-7.35 (m, 4H), 7.33-7.28 (m, 3H),
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7.17-7.14 (m, 3H), 5.04 (s, 1H), 4.67 (d, 2H) ppm. C{*H} NMR (101 MHz, CDCls) 6 154.0,
139.1, 137.4, 136.7, 131.7, 129.6, 129.4, 129.2, 128.7, 128.5, 127.9, 127.5, 126.3, 125.6, 123.8,
122.7, 120.9, 44.9 ppm. HRMS (ESI): m/z = 389.0655, calcd. for CooH17NoBrH [M + H]* :
389.0653.

o

. J

Iz

N-(2-methylbenzyl)-3-phenylquinolin-2-amine (7f). The title compound was prepared
according to the general procedure and isolated as yellow liquid (100 mg, 61% yield). 'H NMR
(400 MHz, CDCls) 6 7.74 (d, 1H), 7.60 (s, 1H), 7.52 (d, 1H), 7.46 (t, 1H), 7.37 (d, 4H), 7.33-7.28
(m, 1H), 7.19 (d, 1H), 7.15 (t, 1H), 7.09-7.02 (m, 3H), 4.87 (s, 1H), 4.71 (d, 2H), 2.28 (s, 3H) ppm.
BC{*H} NMR (101 MHz, CDCls3) ¢ 154.2, 137.5, 137.4, 136.7, 130.5, 129.6, 129.4, 129.1, 128.5,
128.4, 127.5, 127.4, 126.1, 125.7, 123.7, 122.5, 44.0, 19.3 ppm. HRMS (ESI): m/z = 325.1675,
calcd. for C2sH2oN2H [M + H]* : 325.1705.

N-(3-chlorobenzyl)-3-phenylquinolin-2-amine (7g). The title compound was prepared according
to the general procedure and isolated as yellow liquid (88 mg, 51% vyield). *H NMR (400 MHz,
CDCl3) 6 7.68 (d, 1H), 7.60 (s, 1H), 7.51 (d, 1H), 7.44 (t, 1H), 7.40-7.36 (m, 4H), 7.34 (m, 1H),
7.25 (s, 1H), 7.16-7.10 (m, 4H), 5.05 (s, 1H), 4.69 (d, 2H) ppm. BC{*H} NMR (101 MHz, CDCl5)
0154.0,147.4,142.2,137.4, 136.7, 134.4, 129.8, 129.6, 129.4, 129.2, 128.5, 128.0, 127.5, 127.3,
126.3, 125.9, 125.6, 123.8, 122.6, 45.0 ppm. HRMS (ESI): m/z = 345.1160, calcd. for
Ca2H17N2CIH [M + H]* : 345.1159.
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N-(3-bromobenzyl)-3-phenylquinolin-2-amine (7h). The title compound was prepared
according to the general procedure and isolated as yellow liquid (107 mg, 55% vyield). *H NMR
(400 MHz, CDCls) 6 7.66 (d, 1H), 7.57 (s, 1H), 7.48 (d, 1H), 7.42-7.37 (m, 2H), 7.36-7.33 (m,
4H), 7.31-7.27 (m, 1H), 7.22 (d, 1H), 7.16 (d, 1H), 7.11 (t, 1H), 7.01 (t, 1H), 5.02 (s, 1H), 4.66 (d,
2H) ppm. BC{*H} NMR (101 MHz, CDCls) § 154.0, 147.5, 139.1, 137.4, 136.5, 131.6, 129.6,
129.5, 129.4, 129.3, 129.1, 128.4, 127.8, 127.5, 126.4, 125.6, 123.8, 122.5, 120.8, 44.8 ppm.
HRMS (ESI): m/z = 389.0652, calcd. for C22H17N2BrH [M + H]* : 389.0653.

\ !

/

‘N N/\©/O
H

. J

N-(3-methoxybenzyl)-3-phenylquinolin-2-amine (7i). The title compound was prepared
according to the general procedure and isolated as yellow liquid (94 mg, 55% yield). *H NMR (400
MHz, CDCl3) § 7.76 (d, 1H), 7.69 (s, 1H), 7.60 (d, 1H), 7.54 (t, 1H), 7.50-7.45 (m, 4H), 7.42-7.38
(m, 1H), 7.24-7.19 (m, 2H), 6.91 (d, 2H), 6.77 (d, 1H), 5.09 (s, 1H), 4.79 (d, 2H), 3.76 (s, 3H)
ppm. BC{*H} NMR (101 MHz, CDCls) ¢ 159.9, 154.3, 147.7, 141.7, 137.6, 136.5, 129.6, 129.5,
129.4,128.4,127.5,126.4,125.7,123.8, 122.4,120.1, 113.5, 112.6, 55.3, 45.5 ppm. HRMS (ESI):
m/z = 341.1651, calcd. for C23H20N20H [M + H]": 341.1654.

N-(naphthalen-1-ylmethyl)-3-phenylquinolin-2-amine (7). The title compound was prepared
according to the general procedure and isolated as yellow liquid (94 mg, 52% vyield). *H NMR
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(400 MHz, CDCls) 6 8.02 (d, 1H), 7.73 (t, 2H), 7.61 (d, 1H), 7.56 (s, 1H), 7.49-7.42 (m, 2H), 7.37-
7.32 (m, 3H), 7.31-7.15 (m, 6H), 7.11 (t, 1H), 5.13 (d, 2H), 4.97 (s, 1H) ppm. 3C{*H} NMR (101
MHz, CDCls) & 154.1, 147.7, 137.4, 136.6, 135.0, 133.9, 131.9, 129.5, 129.3, 129.1, 128.8, 128.2,
128.2, 127.5, 126.4, 126.3, 126.3, 125.9, 125.7, 125.5, 124.0, 123.8, 122.4, 43.9 ppm. HRMS
(ESI): m/z = 361.1697, calcd. for CsHaoNzH [M + H]*: 361.1705.

N-benzyl-3-(p-tolyl)quinolin-2-amine (7k).* The title compound was prepared according to the
general procedure and isolated as yellow liquid (99 mg, 61% yield). *H NMR (400 MHz, CDCls)
0 7.67 (d, 1H), 7.56 (s, 1H), 7.49 (d, 1H), 7.43 (t, 1H), 7.28-7.23 (m, 4H), 7.22-7.09 (m, 6H), 5.03
(s, 1H), 4.72 (d, 2H), 2.29 (s, 3H) ppm. BC{*H} NMR (101 MHz, CDCls) ¢ 154.5, 147.6, 140.0,
138.2, 136.4, 134.5, 130.0, 129.3, 129.0, 128.6, 127.9, 127.4, 127.1, 126.3, 125.7, 123.9, 122.3,
45.6, 21.3 ppm.

mph
=
N~ “NH,

3-phenylquinolin-2-amine.’>® 'H NMR (400 MHz, CDCl3) 6 7.81 (s, 1H), 7.70 (dd, 2H), 7.60
(t, 1H), 7.57-7.41 (m, 5H), 7.30 (t, 1H), 5.15 (s, 2H) ppm. 2C{*H} NMR (101 MHz, CDCls) ¢
155.3, 146.8, 137.6, 137.6, 130.0, 129.4, 129.1, 128.5, 127.7, 125.5, 125.3, 124.3, 123.1 ppm.

IH and ¥C{*H} NMR spectra of isolated compounds in CDCls (*)

S18



wm.—.g
661 |
10°2]
€0°Z 1
S0°2 1§
L0°2 1
wO.Ng
oLz
zZ1'z
L4 X\
-] A
w_‘.N\
[4: 4

V@.NVW

29°2
192
orz
vz
2Lz
€272
sLz

99y
ww.vw
69V

9L°L
8L°L
oz'L
ve'L
9z°L
8c'L
62°L
oe"L
ve L
SE€°L

OH

M

7£6°0

Wo.r
0°L

Feoz

860

H\hw.N

WM L'e
6°€

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

8.0

cee —

9'0v —

oL

89 /
cLLT
S"LL \

0'9ziL
Lozt /
8°L21L \
s8¢l
9'8Z1L N
L8211

6°LYL —
LvvL —

OH

f1 (ppm)

S19



z6'L
S6°} |
1671
66°L |
1021
€0°2 1
v0'Z |
80°C
OQ.N,
Lz
€12
SL'z-
X2 4d
852~
09°Z
19z
€9z
992 ]
192/
89°2 |
oLz
bz
zLz
€Lz
9%
99'v 7
89'v

80°L
mu.h/
hu.h/
62°L\
oez/
nn.n\

veL

OH

—=—

L

8°0 [
5

@hO.N

.60

7A6'E[
1L
6'€

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.0

8.5

f1 (ppm)

e —

e —

LoV —

o'vL

8'9.L /
e LLT
S°LL \

(TN
222~
v'8zi
9'8Z1
z'6zL \
v'sEL
g'8ct
rov’/

l

1 (ppm)

S20



1671
56711
96° L 1
86°L
00°2
20721
£0°Z |
5021
20°Z
60°C
L2
zZLz-
vz’
182\
652
19°2 w
z9Z
592
19z
0z
NN.N;
sre’/

19V —

189
€89
60°L
L
L2°L
82'L
62°L
veL
S€°L

OH

O/

/66°0
e

L
fszz

o€

oo

Feo'e

10°2
M\\ho. 3
By

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

f1 (ppm)

4.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

€e—

8'ov —

v°SS —

oL

89 /
S LLT
S°LL \

ovLL—

1'9zZ1
w.nu_.M
9821 |
5621

6°cEl /

8 vri —

6°LSL —

OH

O/

S

f1 (ppm)

S21



LI
08'L
S6°1
16°L ]
66°L ]
OO.NQ
10°2]
102
202+
€0°Z "
50°Z -
90z’
152
25T
zs'z
€52
552
sz
1572
6S°Z
19'2
19z
€9z
c9-z ]
voz ]
so'z]
9Lz
LT

8Lz

08z

18z

LSV ]
85"v
85y |
65'p

—

~ T

L0°L
€0°L
oL
90°L
LV'L \
8L°L
6L°L
6L°L
ve'L
S¢°L

OH

T AN
00°Z~
Loz
10z
€0'2
€5'2
S5°2
S5°2
152
652
vw.m/
L9z
goz/

LL'2 \
8L'¢C ¢
082 \

T © L T T Ilid T

(-]
°
~
n
e
~
o
N
~
n
N
~
o
R
~
n
N
~
[~
“
~
n
“
~

)
£
a
o

&

-

-

2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.

1 (ppm)

I

W

I

=609

9670

o8]
¥Z6°0
“zg'e

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

esve—

L'Le~
8°€€

9°0v —

VL

6°9L /
CLLT
vLL \

[ 147
s'9ct /
Lz~
140 H\
9821
2°6€L —

8Pl
sopL ~

OH

K —o—

f1 (ppm)

S22



167k
v6°L |
16711
661 |
0021
2021
50°Z |
20°Z
hQ.N;
80°Z
oLz /W
zvz’/
9z'z/
86°Z~
09°2”

z92 [
£9'z ]
vo-z
soz ]
L
€Lz
vz
ssz]
8z
6Lz’

cL Y —

80°L
oL
L
cLL
veL~
L2 LT
82'L
62°L
S€°L
9€°L

OH

&g

oL
0°1
oL
g6z
wo'L
kzo L

00"

186°¢
72T
S90'p

- V6L —
962 —

v'6€ —

v.!.
g w.ﬁ.%

TLLT
S'LL /

f1 (ppm)

! 0'9z1
L'9zZL
L'9zZL
8221
1'82Z1
6'8Z1
€0l
L'oct
L'ovL
L'bbL

8.0 7.5 7.0
N e N

8.5

OH

T .

C

f1 (ppm)

S23



S6°L
L1671
86°L {
00°Z |
10°Z |
z0'z
v0°Z |
90°¢
80°Z
oLz ,W
Lzt
ez’
952
85°Z -]
wm.n%
092/
z9'z
£9-z]
S9°2
992 -
1292
89°Z |
6921
Lz
sV
nw.vw
89'v

16°S —

€99
S99
699 L
cL9 7
v.'9 \
9z°L
62°L V
11992
LE°L
ceL
S€°L
8€"L

>

OH

€9°9 — =

S9°9 — —

6979 — -

eL9— -

vL9—

S6°L
L6°L —
ge'L
00z -
L0z
zo0z
902
802
ore
Lz
ow.N/
z9°z
€92 /
s9'ZF
cm.u\

192

260

Q
Py
Ui

T T T T T T
2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9

f1 (ppm)

r56°0

f1 (ppm)

960

¥L6°0

=16}k

1670
m\ 60
60

960
pere

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

.5

f1 (ppm)

6°1LE —

8'0v —

8'€L
w.@h”
e LL N
S°LL

67001 —

€801
0°60L

€1ZL
0-9zZ}L \
8" LZL~
9°82L

L'SEL—
IN<AEN

LSvL— %
i’

o)

J

f1 (ppm)

S24



88°L 1
9671 |
86°L {
66°L 1
1072
€0°2
902 1
80°2 1
60°2
Ley
€172
S1°Z A\

092
z9z A
v9°Z W
992
892
0z
zrz]
srzl

99V —

oL
cLVL
€L
Se'L
8e'L \
0€"L ¢
€€°L
veL
9€°L
8€°L

OH

Cl

Foo*L

61

H\.-‘mu.N
0L
mo.v

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

8.5

f1 (ppm)

S'LE —

SOV —

6°€L
w.whW
cLL N
S*LL

09z1L
m.hu_./
m.wu_,w
h.wur\
m.mu_.\
el

vovi—
Sl —

OH

Cl

f1 (ppm)

S25



mw.—;

)
e
N
.

99'v —

S0°L
L0°L

9z°L
62°L
0e'L

veL
9€°L
8€°L
ov'L

Br

OH

=160

T.o.m |

Feoz

£66°0

F96°) |
670
0°9

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)

8.5

9°LE —

vov—

8°€L
w.wh”
e LL N
S°LL

L6
0'9zZL

6'L2ZL %
L1821\
vocL —
orer’/

6°0vL —
SvrL—

OH

.,

»

f1 (ppm)

S26



S8°L 1
68"L 1
061 |
161
z6'L |
z6'1 |
£6°L |
S6°1
96°1
86°L
00°Z
102
zo'z/
€0z
v0Z |
90'z/
20z
192
zo'z |
€92 ]
59'Z 1
592 ]
292
89'z |
orz]
Loz
22z
e
LSV

8s'v

6s'v

09t

9LL,
6L°L
0z'L 1
1z
zeL
vz L
vz LA
9zZ'L ;W
9z'Lf
Ly
Lz
8z
6z
evrL]
vz

OH

CF;

Il

¥66°0

e L

¥00'C

1.0 0.5

1.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

8.0

f1 (ppm)

oze —

c'ov —

8°€L
m.wh”
e LL N
vLL

z'1zh,
v'ezh |
v SZl |
v'SZl |
v'SZh
v'SZhA
9°5Z1 1
0°92Z1
L2z |
67221\
z'8zl

s 82l

L'821

6'821

a4 RS
Loy

|
I
L

OH

CF;

f1 (ppm)

S27



68°L 1
16°L 1
6671 1
00°2
1072
€0°2
072
QO.NQ
60°C
012
(44
L 4 A\
[:] r g

192\
€92
voz W
99°2
892
69z |
12z
€12
5.2
e’

29V —

50°2
202
SbL]
LV
8L L
0z'L ,W
zTL—
6zL \W
oe'2]

geL]
ve L]
oc-L ]
gL

OH

Cl

Too"1

N
796°2

(3]}

L2

1.0 0.5

1.5

6°LE —

2.0

€or—

3.0 2.5

3.5

8'€L
w.wh”
cLL N
S"LL

5.0 4.5 4.0
f1 (ppm)

5.5

6.0

09zt
Lozt
[4:I47
8°'9C1 ~

6L2ZL 7
L'8zZ1 \
8621 \
eveL

0'bbL~
sorL

8.0 7.5 7.0 6.5

8.5

OH

Cl

»..M.MWML.WM.....

f1 (ppm)

S28



86°L
oLz
zZL'z
YLz
812
02'2+
zz'z|
zze ,W
ve'z -
w«.«xm
8z’
90°c
80°€ Vm
oL'e—f
zZr'e F
oz’
zz'e
€z’
ve's
sz’
9z'c
8z'c

6LV —

QN.FQ
hN.Ng
82°L
0€"L 1
PeE"L
SE€°L
hﬂ.hg
ov L
m.v.h)
oL ,W
Lt
69°L \
WL L
mw.h\
mw.h\

96°L

I
©)

80 79 7.8 7.7 7.6 7.5 7.4 7.3 7.2

f1 (ppm)

106°0

TQ.N

W“o. A
0L

Fze0

0L

6°S
horz
Fzo"L
Ige-0
wer

1.0 0.5

1.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

8.0

f1 (ppm)

€762 —

o'oY —

€evL
Q.GNM
S LLT
S°LL

6'€Zl
9'szl

'szi

6'SZL

1921 7
8'9Z1 /
8221
1821
6'8Z1L1
ozct |
ove
Lect ]
rovL)

=

B T B

OH

6°€CL —

9°'s¢l \
L°SCL —
m.mN_‘\\
Lozt
8'9¢1 /
8°L2L —
821 \
6821 ~

T
129 128 127 126 125 124 123

ppm

ppm

S29



S0°Z)
202
60°2 |
oLz
€12
S1°Z
12
612+
oz'z /W
zz'e
vz'z
88z
062
z6'zf
ve'z
962
162
662
Lo’

Wy
ﬂh.vw
viv

€89
v6°9
S6'9

€L
.v—..h/
9z°L

LE L~
ce L
ceL
LE°L
ov'L

OH

fo

a1

N
9

»6

&

0'2

60

6°0
6°0
870
'L
6'€

0.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0

8.0

1 (ppm)

€92 —

8oy —

9'€L
w.@hW
TLL

SLL \

z'€zL
v.vu_./
a.ou_‘M
6'9Z1L —
a.hur%

182t

PEPL -
Lrovr

OH

f1 (ppm)

S30



£€6°1L

56"

96°1

86°1

002

20z \
€0z

02

092 \

z9'2 7 —

S9°¢

A

LSV /
6S'v N ————
[2: 0 4

16°S — -

619 — -

OH

LyL
wv.n%
Vel ~ _

mN.hx
9z°L

Ferve

1 d XA

2oL

Foo"L
oo

6"
ov

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

3.5

f1 (ppm)

Sve —

cLE —

8'€L
w.whﬂ
cLL N
S"LL

c°S0L —

coLL—

0'9zL
8121~
9'8z1/

vl —
SvrL —

LGS —

OH

X

f1 (ppm)

S31



LL0

h—..hg

OH

E vo'e
Fzeor

F s
= 50°L

F S6°0

¥ €0°L
8L

M

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

(44 2

822
0'9Z
€762 \
962~
e1e’

c°6€ —

8L
o |
G LL \

0921 \
9°L21 ~
: 144 /

LSy —

OH

*

Hii

f1 (ppm)

S32



10z
80°Z |
602 |
a2
€12
S1Z1
112
21T
612
122
€22 1
§ZZ
rzz/
292\
89°Z -
oLz
zre]
Lz
sz
8L
6L ]
18z’

ve'v
ww.vw
L8V

L r.hg
61°L 1
LZ'L A
Sz
92°L
82°L
0€°L
LY"L
LY L
8b°L W
6v°L
m.v.hw
6v°L
8L°L v
28°L
€8°L
S8°L

OH

79 7.8 7.7 7.6 7.5 74 7.3 7.2 7.1

f1 (ppm)

01

T T T T

2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 21

f1 (ppm)

¥06°0

E)
o

8670

Moz
e\ vz
LLe

780"%

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.5

f1 (ppm)

eee —

SOV —

V'L
@.@h”
e LL N
S'LL

9'8¢C1L
9821
CeEL T
v'EEL
6’LYL
o'evi v

csvel
8'vei
0'9C1
€921
8'L2CL
L'sei
7

OH

f1 (ppm)

S33



OH

730 7.25 7.20 7.15 7.10

7.35

ppm

—==

fors

Feoe

bz

1660

Tm.w

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0

4.5

7.5 7.0 6.5 6.0 5.5 5.0

8.0

ppm

cie—

cece —

SOV —

8°€L
w.wh”
cLL N
S°LL

6°S2lL
o.cw../
s'8zl
9821 v
€621
P LEL ~
N4 N
ozvL

OH

60 155 150 145 140 135130 125120 115110105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

ppm

S34



189
mw.w%
LVy'L
ovey
mN.h\
wN.h\

62°L

OH

Bl

=670

leoz

fsoz

*96°¢

00"

6"
H\hw.N
i 4 4

3.0 2.5 2.0 1.5 1.0 0.5

3.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0

f1 (ppm)

€'2¢ —

SOV —

°SS —

9'€L
w.@h”
cLL W
S°LL

ovLL —

09zl
€221 M
5821
9821

8°9€L —

(V44

2°6S1L —

OH

L

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

160

S35



om.—;
L1671
8671 {
00°C 1
20°2 4
€0°2
S0°2 1
ho.Ng
60°2
gy
4% A
S1°Z A\

z9'2
vo'z—
co.ukw
192
692
Lz
zrz]
€L
vz
sL2]
L2z

S99V
il
69°v

L
6L°L
VL
92°L A}
wZLf
6Z°'L
'L
€€°L

OH

Cl

roo"L

7882
g09

80 75 70 65 6.0 55 5.0 40 35 3.0 25
f1 (ppm)

8.5

1'ce —

9'ov —

€€L
w.@hW
cLL W
S°LL

_‘.ON_./
L k44
9821 /
w.wN_‘W
8'8cl
VEEL
[l 3 4 N
LEvE

OH

C

AC

I

f1 (ppm)

S36



so ¥
8671
00°Z {
10°2 1
2072
€072
90°2 1
2072
1072
60°C
60°C
[ 3 S A

(T

€92

mo.uu
992
89°Z
oLz
Lz
zrz]
€LC
sL2]
sz’

==Fmir

€9V
m@..vw
99y

8L
oz'L
oz'L
1z
€2°L
CI A\
8z'L-T
aw.n&
e L
LbL
'L
svL
8svL

OH

99°¢C

Br

7.507.457.407.357.307.257.207.15

f1 (ppm)

W~ T T T T T Al N

2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0

f1 (ppm)

€6
66°L
“Z8'L

25

3.0

4.0 3.5

4.5

6.5 6.0 5.5 5.0

7.0

f1 (ppm)

oce —

90V —

€€L
Q.ONW
cLL N
VLL

[ 747
[ 3147 /
8.2}
m.wN—.W
9'8¢CL \
LLEL

9°'LvL ~
L'EvL

OH

Br

f1 (ppm)

S37



hQ.Ng
60°Z |
oLz
zZre
vi-e
L1z
112
612
122
EAAA\
vz'z/
S9'Z
99°Z -
892
oz
zLz]
vez
9.2
LT
6L2Z-

(r—

=T

18V
Q&.QW
L6y

v6°9
v6'9
S6°9
969

91°L
8L°L
oz'L

ce’L
€2T°L
ve'L
S¢'L
L2°L
62°L

I
©)

rS8°¢

60°¢

f1 (ppm)

6°¢

T T TN

29 2.8 2.7 2.6 2.5 2.4 2.3 2.2 21

f1 (ppm)

60

Eg4: 81

/582
teoe

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

1'ce —

8'0v —

9°69 —
8°'9L
N.hhw
S°LL

o'veL

8'velL /
(AT AN
g8'9zZ1

s 8¢l x
9'8¢cli
9'LYL —

9'8viL —

OH

f1 (ppm)

S38



Yo Tg
L6°L 1
8671 1
00°2
10°2 §
20°2 1
20°2 1
vO.Ng
S0°C
90°Z
20°2
60°2
|3 S A

L

15z
2se \W
vs'z/
952
852
65z
1972
292
€921
vo'z-

)

o8y
18V
[4: 84
€8V

28'S —
SS'9
LS9
19°9
€9°9 t
S99
18°9 ¢
ww.w*
689
9L°L
LVy'L
LVy'L

OH

6670

f66°0

6"l
Ly
PEO'L

2.0 1.5 1.0 0.5

2.5

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0

7.0

f1 (ppm)

8'LE —

o' —

769 —
8'9L
N.hhw
S*LL

6001 —

€801~
1’601~

£1Zh\
ovZi
el
goz1/

vsEL—
8'SPl

LLvL ~
9'8vli s

OH

f1 (ppm)

S39



c6°C
mm.NW
L6°¢

86°€ —

8€'V —

L9V —

VL
cLL
viL
9L"L—
[T A2
€e°L
se'L

0V

LY

*€0'¢

66"

LOL'L
g0 p

7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

8.0

c°0€ —

9Ly —

€°69
h.&@/
€2CL
8°9L \
cLL
m.hh\

L'6L

(4142 \
9'8cl
L8211

LWL —

1'€0e —

ll

210 200 190

30

60 50 40

70

90

140 130 120 110 100

160 150

180 170

f1 (ppm)

S40



WY~
cLY /
00°S —

60°L
3 F.hg
€L
LV L
81°L
0zZ'L
veL
ST°L
ON.h)
9€°L
bW LA
eP LA
SvL -/
8L/
o5z
1572
99°L %
89°L

0

IS

%

w
Te

H/o

;

0’2

6°0

6"l
6’1
8'C
L€
e
80
6°0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

S°SY —

891
N.hhw
S°LL

v'zzl |
8'czl |
L'SZ1
v'ozi |
OrIR
TR
8221 |
£'8Z1 |
9'8Z1 |
z6zZ1
€621
v6zL/
S99k
9 281~
oovk”’

VAVA 4 2l

€PvSL —

vzl —

ppm

S41



8L'c —

SS9V —

S6'V —

169
669 |
60°L 1
bLL
€L
92°L]
1Z°L
ze'L |
€€°L
6L
WL
€L
oL
e
ey
992 ]

T

¥60°€

Isoz
IsoL

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

6.0

f1 (ppm)

c'ie—

sy —

8°9.L
N.FFW
S°LL

€zzh
8'€Z} |
L2'S2H ]
v 9zl ]
5221 |
62211
€821 |
z'6zL ||
€6z
€6zZh ¢
vz’
GS'9¢€L \
8'9cl

6'9cl N
9'LEL

L'l —

vrsE —

€'eceh —
8'€CI —

L°s2l \
voci /

s221
m.hu_,/
n.nﬁ/
N.mu_./
m.mu_,/
€6zl

v'6cCL /

T
130 129 128 127 126 125 124 123 122

f1 (ppm)

1 (ppm)

S42



89°€ —

S9'p
L9V
L6V
vLi9
9L'9
ZLL
viL
9L°L
61°L
gL
62°L
0€°L 1
LE"L
2€"L
LEL 1 ﬁ
8€°L
vy L 1
V"L
8Y°L
LG™L
€S°L x
6S°L

| VA

€LL

—

(re=w—

*€0°'¢

A

J 02
- Fee60

1514

[ 3
6" L

v€0°L

——= T8ge

- {1 ) 3

0}
6°0
o'l

7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

7.5

8.0

eSSy —

v°SS —

8°9L
N.hhw
S°LL

o'vLL
veel
L€2)
P14 %
[4:14%
S .21
S /.21
| &:14%
c'6cl h:
c'62l
v-6ci
S'62L
6°LEL
9'9¢€l
S°LEL

€PvSL —

ZT

"

T T T T T
140 130 120 110 100

T
150

f1 (ppm)

S43



99V -
rov)
10°S —

3 F.hg
€L
SL°LA
1L
61°L
0£°L
zeL |
9€°L
L€7L
[4 4V A
v LA
9L
6L
(N
65
99°L A
89°L

Cl

FL6°L

Foo'i

6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

6.5

f1 (ppm)

8y —

8'9L
N.hhw
S°LL

9°22Z1 1
8°€Z1
9°SZL |
€921 1
5221
v'8Z1 |
L°821
z'621
z'621
AR
s6zL’/
8-zer’
L'9€1L w
vLEL \
9'8€l

vivL—

o'vSE —

W <.

9zceZL —

8'€ct —

9°s2ZL —
€921\
S'LZL
v'8zL /
L8zt
z6zt
z62t
vezi
S°6ZL\

129 128 127 126 125 124 123

Cl

f1 (ppm)

f1 (ppm)

S44



L9V~
69v

vo'S —

viLy
oLL 1
Ly
LeL |
€€"L |
9g7L |
8¢'L |
6€°L
Wl
oL
oL~
8vL
bsz]
€572
5.#

=T T

89°L

Br

HeL

Heo

6y —

1 (ppm)
0
N~
N~

6'0Z1 ]
Lz
8'€Z1
9'sZ}
€921
S22
6°221
S°821
L2821
z'621
v62l
9'62}
Ll
L-9g1
prLEL
L'6ct
o'vSL —

L

67021k —

Lzer—
8"€cL —

9'scZlL /
€'921 /
s°L2L
6'.L21L
[: 147
yAR: 140
c'6clh \

V621 — -
9621

Br

f1 (ppm)

)

f1 (ppm)

S45



8¢'c —

a4
zLv |
L8y
2oL
€0°L
vo'L
0°L
20°L
€L
SsL'L
91'L
6L°L 1
0ZL 1
62Z°L 1|
0€°L 1
LE"L
zeL
€L
9€°L
L€°L
vLy
9L\
8L
(X
€5°L]
09z
ez

T (T

ZT

i

A

+00°€

16"}
6L°0

1.5 1.0 0.5

2.0

3.0

3.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0

f1 (ppm)

€61 —

o'vy —

8°9L
Nhhv
S°LL

gcecl
L€Ch
L°S21
Locik
v-L2)
S°L21
| &:14%
S 8¢l V
L'6ci
v-62i
9621
S'0€l
L9¢€}
v'LEL
S°LEL
(4 4] T

44

L'€CTL —

rsziy
Loz
v 121

s'2ZhA|
v'8zl

g8zl
1621~
v6zL ]
9°62Z1

soer/

1 (ppm)

T
100

T T T
140 130 120

T
150

T
160

f1 (ppm)

S46



69V
oy’

S0°S —

oLz,
bLLS
pLL]
91°L ]
sz'L
£€°L
€72
6€°L
€L
LA
9L
os'L’
zsL]
09z
L9°L J

M

Cl

861

Foos

0'v
6'0
oL
6’

EX AN
o't
6'0
6'0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

0°'SYh —

8'9.L
N.hhw
S*LL

922}
8'€Z} |
9°S21 |
6°S2l |
€921
€221
S°LZ1 1
082l |
5821 |
z'621
v 621
9'621

8'621

vl
L9gl \
vLEL \
zzvL
v ivL
oSl —

T

z6ZL~ _
v'6zL N
9'621 \

8'6C1

Cl

1 (ppm)

f1 (ppm)

S47



v L —

==

Br

roo'e

L'

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

6.0

f1 (ppm)

8'vy —

89
N.FNW
S°LL

8°0Z1
5221 |
8'€Zl
9°G2Z1 |
v"9Z1
S'2Z1
v'8Z1 |
1621
€621
v°62Z1
5621 -
9°62Z1 y
9'LElL

s
vees]
Lo

ovSL —

AR e

9°G¢2L —

v-octh —

S22} —

v'8zL —
1'621
m.mu-/
v6ZL -\
S'62L T
9'62Z1L

Br

128.5 127.5 126.5 125.5
f1 (ppm)

|

129.5

I

|

1

i

L.

i

f1 (ppm)

S48



9L'€ —

8LV~
o8y /
60°S —
9,9
819
26791
6 r.hg
12 L
2T LA
veZ L
ov°L
Wl 1 ﬁ
ov'Ly
Ly LA
2S°L A
S LA
GG L~
65°L”
Loz
69°L]
sz

[

—f=n

e

=90'2

F90°L

3.0 2.5 2.0 1.5 1.0 0.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

8.0

1 (ppm)

S°SY —

€°6G —

8'9L
cLL W
S°LL

9°ZLL
S'cLL
L'ozL
vzzL
g€zl
L1521 F
$'9Z1
S°LZL
v'821 |
z°62Z1
V621
5621/
9621

S'9EL
9°LEL /
o’
Livb~

—

D s e e

€PvSL —

6°6S1 —

L'ociE —

v'zzL—
8'€ZL —
L'szi \
v'9zh
- x4}

vzl /
z'6zL /
v'6zi /

s'6z1 L
o621/

127 125 123 121 119
f1 (ppm)

129

f1 (ppm)

S49



L6V
ZL's
vL's
oL°L
L
€L
9L°L
8L°L
2z°L
verL
L2°L
62°L
veL
S€°L
Nv.hy
vyl
LyL
6v°L
9G°L
19°L A\

€9°L~
zrLf
€12

vo.w\\

100°}L
00'e

0L
H\_‘N.m.
166°2
tziz
0L
0L

oot

4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

5.0

f1 (ppm)

6°€Y —

8°9L
N.hh/
SLL~

v'zei
g€zl
o'vzZi
s'szl
LSz}
652l |
€92} |
T
v°9Z} |
S°LZ}
z'8z1 |
z8zl |
8821
1621
€621

S°62C)
6°LEL ~
6°€EL
0'sel \
9'9¢l

vLEL

LIyl —

L'vSE —

veel
8'€ch
o'vel
S°S¢ZL
L°S2L
6°S¢ClL

€9z1
€9z1 /
v'9zZL -l

sz21
14} /
14} Vm
88zl

1ezi\
€621 —
sezL/

T T T T T T T T
130 129 128 127 126 125 124 123 122

f1 (ppm)

X

f1 (ppm)

S50



6z'c—

WLy N
cLY
€0°S —

60°L,
Ly
€L
YL
9L°L
02Z°L
2L
SZ'L

2Z°LA
LWL W
mv.n/
vy Lt
wv.hx
oSz \
957,

99°L
89°L

o'e

FL67L

Fseof

0°9 -
6°€
H\vc. 3
€0’
u/hm.o
0"}

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

€z —

9°GY —

8°9L
N.hhw
S°LL

€22l
6'€ZL
IN-T{%
€921
L'L21
vLz) ]
6°2211
9'8zi |
0'6zh ||

€ecel —

6°€CL —

n.mu—
€9zZ1 /
(% {" \
XA NN
621 —
9821 —
o.mn—w
€621

ooct

f1 (ppm)

—

50

70

T
100

T T T
140 130 120

T
150

f1 (ppm)

S51



.vh.hx

Ph

/

\

NH,

foer

m\oo. 3

LY
L0
[vix4

m(—.m.c

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8.0

f1 (ppm)

6°9L
N.hhw
S°LL

L'ech
€vel
€°'s¢cl
S°S¢ClL
LLzZ)
[: 147
L'6ci
v'6cL —
o‘o€l \
9°LEL
9°LEL v

8'9viL —

€SS —

L'EZL
€VZh\
€'szl

s'sZl M

L°LZh~
582k
1"62Zh
vezL
oocL

Ph

/

\

NH,

130 128 126 124 122

132

L2

N

o

by

f1 (ppm)

f1 (ppm)

S52



Procedure for the B-alkylation of 1-phenylethanol with benzyl alcohol-d2: An oven dried
Schlenk tube was charged with a catalyst stock solution (prepared in CH3CN, 0.01 mol%) and after
that all the volatiles were removed in vacuum. To this, secondary alcohol (0.5 mmol), benzyl
alcohol-dz (0.5 mmol), and KOH (0.25 mmol, 50 mol%) followed by toluene (1 mL) were added.
Next, the reaction tube was kept in oil bath (bath temperature 120 °C) and heated for 6 h. After the
completion of reaction, the reaction mixture was cooled to room temperature and subjected to
column chromatography using hexane/ethyl acetate eluent system. The obtained isolated product

(60% yield) was analyzed from *H NMR to find out deuterium incorporation percentage.
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Figure S2. 'H NMR spectrum of 4a-D in CDCls.

Determination of order of reaction:

The order of the reaction with respect to the catalyst concentration was determined by employing
the initial rate method. Accordingly, four different sets of reactions were conducted by varying the

catalyst concentration (0.005-0.05 mol%) keeping other factors constant and the concentration of
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the reactant 2a (upto 75 min) was noted (from the GC-MS analysis) in each case. Initial rates were
then calculated from the plots of 2a concentration vs time. After that the initial rates were plotted
against the catalyst concentration. The straight line nearly passing through the origin implies that

the reaction is of first order with respect to the concentration of la.

Entry | 2a la KOH | Toluene
(mmol) | (mol%) | (mmol) | (mL)

1 0.5 0.005 0.25 1.0

2 0.5 0.01 0.25 1.0

3 0.5 0.025 0.25 1.0

4 0.5 0.05 0.25 1.0

Entry | Time Concentration of 2a (M)
(min) | 0.005 | 0.01 |0.025 | 0.05
mol% | mol% | mol% | mol%
15 0.450 | 0.450 | 0.445 | 0.440
30 0.355 | 0.350 | 0.345 | 0.305
45 0.320 | 0.280 | 0.255 | 0.195
60 0.225 | 0.220 | 0.195 | 0.135
75 0.180 | 0.175 | 0.140 | 0.085

QB WIN|F-
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General procedure for the detection of Ruthenium hydride species: An oven dried Schlenk
tube was charged with the catalyst 1a (20 mg, 0.031 mmol), 1-phenylethanol (0.5 mmol), and KOH
(0.25 mmol, 50 mol%) followed by toluene (1 mL). The reaction tube was then kept in oil bath (bath
temperature 120 °C) and heated for 120 min. After that, the reaction mixture was cooled to room
temperature and all the volatiles were removed in high vacuum. The obtained reaction mixture was
then dissolved in CD3sCN and the tHNMR was recorded. HRMS analysis was also performed with

a small portion of the reaction mixture.
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Figure S3. 'H-NMR spectrum of the reaction mixture of complex 1a and 1-phenylethanol (# and
* represents CH;CHOH, CH3sCHOH peaks of 1-phenylethanol respectively).

S55



@) N’Me—laﬂ
-
N
(\N IMe—|BF4 Me” ‘K/knm
N= C)I\! Ru Me
Me” ‘& N Ve \o Me +H
Me Ru
= ;
[M+ H—CH; - BF,J* /N\/J‘\{/)@N \1“’“@ ph}E Me
8 Me’ & 2
s Ry N Me \ [M] Me - T
g \ Meﬁﬂ N ) g
H 3
o & o g g
gl . 5 a § 3 5§
g = = s s B R & F
.- 8 [M+H-BF,]* [M+ H] i 3
5o | ~ - b 2 ™~
SRR 2l g 5 |
Tihig: g w 3 g B
if Yy © 8 8 2 PR
515 520 ‘6 B # "I b
=1 : ™ o
\ I3 - 3
ok & N
0 o g
& N
EéU
500 550 600 650 700 750 m/z

Figure S4. ESI-Mass spectrum of the reaction mixture of complex la and 1-phenylethanol
showing the formation of ruthenium hydride species.
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General procedure for the HRMS analysis of reaction mixture: An oven dried Schlenk tube
was charged with the catalyst 1a (1 mol%, 0.005 mmol), secondary alcohol (0.5 mmol), primary
alcohol (0.5 mmol), and KOH (0.25 mmol) followed by toluene (1 mL). The Schlenk tube was then
kept in oil bath (bath temperature 120 °C) and heated for 30 min. After that, the reaction mixture
was cooled to room temperature and the HRMS analysis of the sample was performed

immediately.
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Figure S5. ESI-Mass spectrum (in CH3CN) of the reaction between 2a and 3a catalyzed by 1a in
toluene.
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Calculation of Green metrics:
OH OH

oH Cat.1a (10 ppm)
* KOH, toluene O O
Br 24 h, 120 °C Br
0.244 g 0.374 g
1-phenylethan-1-ol (4-bromophenyl)methanol 3-(4-bromophenyl)-1-phenylpropan-1-ol
Chemical Formula: CgHoO Chemical Formula: C;H;BrO Chemical Formula: C45H5BrO
Molecular Weight: 122.17 Molecular Weight: 187.04 Molecular Weight: 291.19
Total: 122.17 + 187.04 = 309.21 Product yield: 90%
Reactant 1 1-phenylethan-1-ol 0.244 g FW 122.17
Reactant 2 | 4-bromobenzyl alcohol 0.374 g FW 187.04
Base KOH 0.056 g FW 56.11

Solvent Toluene 0.867 g -
Auxiliary - - -

Product 3-(4-bromophenyl)-1- 0.524 g FW 291.19

phenylpropan-1-ol

Byproduct Water 0.036 ¢ FW 18.01

Product yield = 90%

Atom economy: 291.19/309.21 = 94.2%

Atom efficiency: 90 X (94.2/100) = 84.8%

Carbon efficiency: (15/15) X 100 = 100%

Reaction mass efficiency: [0.524 g/ (0.244 g + 0.374 g)] X 100 = 88.7%

S58



