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1. Spectra for all the ligands and complexes:

1.1 'TH NMR spectra for ligands and complexes:
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Figure S1: '"H NMR for ligand PNS-H
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Figure S2: '"H NMR for ligand PNS-Me
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Figure S3: '"H NMR for ligand PNS-Ph
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Figure S6: 'TH NMR for Ru(II) complex 3
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1.2 3C NMR spectra for ligands and complexes:
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Figure S10: 3C NMR for ligand PNS-H
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Figure S14: 3C NMR for Ru(Il) complex 2
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Figure S16: 3C NMR for Ru(II) complex 4
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1.3 3P NMR spectra for complexes:
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Figure S19: 3'P NMR for Ru(Il) complex 1
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Figure S20: 3'P NMR for Ru(Il) complex 2
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Figure S22: 3'P NMR for Ru(I) complex 4
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Figure S23: 3'P NMR for Ru(Il) complex 5

S25



.38

31

I T

100 50 0 =50 -100 -150 -200 ppm

Figure S24: 3'P NMR for Ru(II) complex 5
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1.4 ESI-MASS spectra for complexes
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Figure S25: ESI-MS for Ru(I) complex 1
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Figure S26: ESI-MS for Ru(II) complex 2
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Figure S27: ESI-MS for Ru(Il) complex 3

S29



100+ _ 767.60
15105

% 768.1
7303

1 769.1
2647

7701
525

0 ‘,J' SV FEED USSRV VPRSP RN SR 0PV NSNS UBS MMMSS G M SSSSSMSMMSMIMSSSMUMMSMMVE DA WIS |G SN MU NSNS S——
100 150 200 250 300 350 400 450 500 550 600 650 700 750 200 850 900 a50 1000

Figure S28: ESI-MS for Ru(II) complex 4
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2 Calalysis:
2.1 General Information:

Thin-layer chromatography (TLC) was performed on Merck 1.05554 aluminum sheets precoated with silica gel 60 F254, and the spots
were visualized with UV light at 254 nm or under iodine. Column chromatography purifications were performed by using Merck silica
gel 60 (0.063—0.200 mm). 'H NMR (400 MHz) and '*C NMR (100 MHz) spectra were taken in CDCIl; at room temperature with a
Bruker AV400 instrument with chemical shifts relative to tetramethylsilane. Data are reported as follows: chemical shift, multiplicity
(s = singlet, d = doublet, t = triplet, ¢ = quartet, m = multiplet), coupling constants (Hz) and integration. GC-Mass was performed
using a JEOL GCMATE II GC-MS system. Unless otherwise stated, all reagents and solvents were purchased from commercial

suppliers and used without further purification.

2.2 General experimental procedure for alkylation of (hetero)aromatic amines and amide with alcohols

A typical procedure is as follows. To a stirred suspension of ruthenium(II) catalyst (0.5 mol %) and KOH (4 mmol) in toluene (5 mL)
were added alcohol (2.0 mmol), amine/amide (2.0 mmol) at room temperature and then temperature was raised to 100 °C for 12 h.
Upon completion (as monitored by TLC), the reaction mixture was cooled at ambient temperature, H,O (3 mL) was added and the
organic layer was extracted with CH,Cl, (3 x 10 mL). The combined organic layers were dried with magnesium sulphate and
concentrated. The crude product was analyzed by GC-MS or purified by Column chromatography (n-hexane/ EtOAc). Reported

isolated yields are an average of two runs.
2.3 Direct amination of 2-nitropyridine with benzyl alcohol

To a stirred suspension of ruthenium(II) catalyst (0.5 mol %) and KOH (4 mmol) in toluene (5 mL) were added benzyl alcohol (12.0
mmol), 2-nitropyridine (2.0 mmol) at room temperature and then temperature was raised to 100 °C for 12 h. Upon completion (as

monitored by TLC), the reaction mixture was cooled at ambient temperature, H,O (3 mL) was added and the organic layer was

S33



extracted with CH,Cl, (3 x 10 mL). The The combined organic layers were dried with magnesium sulphate and concentrated. The
crude product was analyzed by GC-MS or purified by Column chromatography (n-hexane/ EtOAc). Reported isolated yields are an

average of two runs.
2.4 General experimental procedure for alkylation of hetero aromatic diamine with alcohols

To a stirred suspension of ruthenium(II) catalyst (0.1 mol %) and KOH (4 mmol) in toluene (5 mL) were added alcohol (4 mmol),
diamine (2.0 mmol) at room temperature and then temperature was raised to 120 °C for 12 h. Upon completion (as monitored by
TLC), the reaction mixture was cooled at ambient temperature, H,O (3 mL) was added and the organic layer was extracted with
CH,Cl, (3 x 10 mL). The combined organic layers were concentrated in vacuo and the crude product was analyzed by GC-MS or

purified by Column chromatography over silica-gel (n-hexane/ethyl acetate). Reported isolated yields are an average of two runs.
2.5 General experimental procedure for the one-pot synthesis of 2-substituted benzazoles

To a stirred suspension of ruthenium catalyst (0.5 mol %) and KOH (4 mmol) in toluene (5 mL) were added alcohol (3 mmol), o-
substituted aniline (2.0 mmol) at room temperature and then temperature was raised to 120 °C for 24 h. Upon completion (as
monitored by TLC), the reaction mixture was cooled at ambient temperature, H,O (3 mL) was added and the organic layer was
extracted with CH,Cl, (3 x 10 mL). The combined organic layers were concentrated in vacuo and the crude product was analyzed by

GC-MS or purified by Column chromatography (n-hexane/EtOAc). Reported isolated yields are an average of two runs.
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2.6 Characterization data of compounds 1a-e, 2a-e, 3a-e, 4a-e, Sa-e, 6a-f, 7a-n.

N-Benzylpyridin-2-amine (1a):

)
\N

~N

The title compound (1a) was synthesized according to the general procedure, using 2-aminopyridine (2.0 mmol) and benzyl alcohol
(2.0 mmol). 1a was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (92 %). 'H NMR (400MHz,
CDCly): 6 =8.08 (d, /= 5.1 Hz, 1H), 7.44-7.24 (m, 6H), 6.57 (t, J = 5.9 Hz, 1H), 6.37 (d, J = 8.4 Hz, 1H), 4.78 (bs, 1H), 4.43 (d, J =
5.8 Hz, 2H). 3C NMR (100 MHz, CDCls): 6 = 158.7, 148.6, 139.5, 137.6, 128.6, 127.5, 127.4, 113.4, 107.2, 46.7. Data agrees with

literature values.!

N-(4-Methylbenzyl)pyridin-2-amine (1b):

CHj
H\/@
SN N

N

The title compound (1b) was synthesized according to the general procedure, using 2-aminopyridine (2.0 mmol) and 4-methylbenzyl
alcohol (2.0 mmol). 1b was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (92 %). '"H NMR
(400MHz, CDCl3): 6 =8.07 (d, J=5.0 Hz, 1H), 7.39 (t, J = 7.9 Hz, 1H), 7.24 (d, J = 5.9 Hz, 2H), 7.17 (d, J = 7.9 Hz, 2H), 6.57 (t, J
= 6.4 Hz, 1H), 6.38 (d, J = 8.4 Hz, 1H), 4.84 (bs, 1H), 4.43, (d, J= 5.2 Hz, 2H)2.34 (s, 3H). 13C NMR (100 MHz, CDCl;): 4 = 158.8,
148.4,137.2,136.3, 129.5, 127.5, 113.4, 107.0, 46.4, 21.3. Data agrees with literature values.?
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N-(4-Methoxybenzyl)pyridin-2-amine (1¢):

OCH,
H\/©/
AN N

~N

The title compound (1¢) was synthesized according to the general procedure, using 2-aminopyridine (2.0 mmol) and 4-methoxybenzyl
alcohol (2.0 mmol). 1¢ was isolated by column chromatography (SiO,; hexane/EtOAc, 50:50) as a colorless solid (81 %). 'H NMR
(400MHz, CDCl3): 6 =8.08 (d, J=5.5 Hz, 1H), 7.37 (t,J = 8 Hz, 1H), 7.28 (d, J = 7.9 Hz, 1H), 7.23 (t, J = 8.1 Hz, 2H), 6.87 (t, J =
6.1 Hz, 1H), 6.54 (t, J = 6.1Hz, 1H) 6.38 (d, J = 8.4 Hz, 1H), 4.94 (bs, 1H), 4.47 (d, J = 6.3 Hz 2H), 3.85 (s, 3H). *C NMR (100
MHz, CDCl;): 6 = 159.2, 157.9, 148.2, 137.5, 128.9, 129.6, 127.4, 120.6, 113.1, 110.3, 106.8, 55.6, 41.8. Data agrees with literature

values.?

N-(4-Chlorobenzyl)pyridin-2-amine (1d):

Cl
H\/@
SN N

N

The title compound (1d) was synthesized according to the general procedure, using 2-aminopyridine (2.0 mmol) and 4-chlorobenzyl
alcohol (2.0 mmol). 1d was isolated by column chromatography (SiO,; hexane/EtOAc, 50:50) as a colorless solid (96 %). 'H NMR
(400MHz, CDCls): 6 = 8.09 (d, J=4.9 Hz, 1H), 7.41-7.24 (m, 5H), 6.57 (d, J = 7.1 Hz, 1H), 6.32 (d, J = 8.4 Hz, 1H), 4.86 (s, 1H),
4.45 (d, J = 4.1 Hz 2H). 13C NMR (100 MHz, CDCls): & = 158.5, 148.7, 138.1, 137.6, 133.0, 129.0, 128.8, 113.3, 107.0, 45.8. Data

agrees with literature values.?
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N-(4-Bromobenzyl)pyridin-2-amine (1e):

Br
H\/@
N

N

The title compound (1e) was synthesized according to the general procedure, using 2-aminopyridine (2.0 mmol) and 4-bromobenzyl
alcohol (2.0 mmol). 1e was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (93 %). '"H NMR
(400MHz, CDCl5): 6 =8.10 (d, J = 4.5 Hz, 1H), 7.40—7.26 (m, 5H), 6.57 (d, J = 7.3 Hz, 1H), 6.38 (d, J = 8.4 Hz, 1H), 4.72 (bs, 1H),
4.55 (d, J = 4.4 Hz, 2H). 3C NMR (100 MHz, CDCl3): 8 = 157.1, 148.4, 138.1, 137.9, 133.9, 129.4, 128.5, 111.7, 113.1, 107.8, 46.9.

Data agrees with literature values.?

N-Benzylpyrimidin-2-amine (2a):
o
_N

The title compound (2a) was synthesized according to the general procedure, using 2-aminopyrimidine (2.0 mmol) and benzyl alcohol
(2.0 mmol). 2a was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10); Yield 97 %; 'H NMR (400MHz, CDCls): 6 =
8.22—8.10 (m, 2H), 7.48 (m, 1H), 7.41-7.32 (m, 2H), 7.21 (d, J = 7.9 Hz, 1H), 6.61 (m, 2H), 5.24 (bs, 1H), 4.69 (s, 2H). 13C NMR
(100 MHz, CDCl;): 6 = 167.6, 162.9, 158.9, 128.9, 127.9, 127.6, 113.7, 110.4, 107.8, 46.9.
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N-(4-Methylbenzyl)pyrimidin-2-amine (2b):
CH3

The title compound (2b) was synthesized according to the general procedure, using 2-aminopyrimidine (2.0 mmol) and 4-
methylbenzyl alcohol (2.0 mmol). 2b was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10); Yield 86 %; 'H NMR
(400MHz, CDCls): & = 8.32—8.10 (m, 2H), 7.43—-7.31 (m, 2H), 7.27-7.11 (m, 1H), 6.43-6.31 (m, 1H), 6.22 (d, J = 7.9 Hz, 1H), 5.32
(bs, 1H), 4.61 (s, 2H), 2.24 (s, 3H). 13C NMR (100 MHz, CDCl;): & = 168.0, 162.9, 158.4, 138.5, 133.2, 130.3, 129.2, 127.6, 124.6,
124.2,45.4,24.5.

N-(4-Methoxybenzyl)pyrimidin-2-amine (2¢):

The title compound (2¢) was synthesized according to the general procedure, using 2-aminopyrimidine (2.0 mmol) and 4-
methoxybenzyl alcohol (2.0 mmol). 2¢ was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10); Yield 83 %; 'H NMR
(400MHz, CDCl;): & = 8.34-8.26 (m, 2H), 7.45—7.34 (m, 2H), 7.26—7.14 (m, 1H), 6.91-6.93 (m, 1H), 6.41-6.32 (m, 1H), 5.32 (bs,
1H), 4.61 (s, 2H), 2.24 (s, 3H). 3C NMR (100 MHz, CDCl;): 8 = 167.5, 162.3, 159.1, 143.1, 130.9, 119.6, 113.6, 112.7, 110.6, 45.6,
22.5.
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N-(4-Chlorobenzyl)pyrimidin-2-amine (2d):
Cl
v
- N

The title compound (2d) was synthesized according to the general procedure, using 2-aminopyrimidine (2.0 mmol) and 4-
chlorobenzyl alcohol (2.0 mmol). 2d was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10); Yield 98 %; 'H NMR
(400MHz, CDCls): 6 = 8.34—8.12 (m, 2H), 7.45-7.30 (m, 1H), 7.31-7.22 (m, 1H), 7.18 (d, J = 7.9 Hz, 1H), 6.67-6.59 (m, 1H), 6.34
(m. 1H), 5.53 (bs, 1H), 4.71 (s, 2H). 3C NMR (100 MHz, CDCl;): 4 = 167.8, 162.3, 139.1, 133.3, 130.1, 127.6, 124.8, 124.2, 110.4,
45.6.

N-(4-Bromobenzyl)pyrimidin-2-amine (2e):
Br
v
N

The title compound (2e) was synthesized according to the general procedure, using 2-aminopyrimidine (2.0 mmol) and 4-bromobenzyl
alcohol (2.0 mmol). 2e was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10); Yield 98 %; 'H NMR (400MHz,
CDCly): & = 8.34-8.12 (m, 2H), 7.45-7.30 (m, 1H), 7.31-7.22 (m, 1H), 7.18 (d, J = 7.9 Hz, 1H), 6.67-6.59 (m, 1H), 6.34 (m. 1H),
5.53 (bs, 1H), 4.71 (s, 2H). 3C NMR (100 MHz, CDCl5): 8 = 167.6, 162.3, 139.2, 133.0, 130.5, 129.0, 127.8, 124.6, 110.6, 45.8.
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N-Benzylbenzo[d]thiazol-2-amine (3a):

The title compound (3a) was synthesized according to the general procedure, using 2-aminobenzothiazole (2.0 mmol) and benzyl
alcohol (2.0 mmol). 3a was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (92 %). '"H NMR
(400MHz, CDCl;): 6 =7.60 (d, J=7.9 Hz, 1H), 7.53 (d, J = 7.9, 2H), 7.4—7.34 (m, SH), 7.32—7.24 (m, 1H), 7.16—7.11 (m, 1H), 4.56
(s, 2H). 3C NMR (100 MHz, CDCly): 6 = 167.7, 152.8, 137.6, 130.7, 129.6, 128.6, 128.1, 126.2, 122.6, 121.6, 119.4, 49.4. Data

agrees with literature values.?

N-(4-Methylbenzyl)benzo[d]thiazol-2-amine (3b):

The title compound (3b) was synthesized according to the general procedure, using 2-aminobenzothiazole (2.0 mmol) and 4-
methylbenzyl alcohol (2.0 mmol). 3b was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (81
%). '"H NMR (400MHz, CDCl3): 8 = 7.53 (d, J = 8 Hz, 1H), 7.43 (d, J =7.9 Hz, 1H), 7.29-7.26 (m, 4H), 7.15 (d, J = 8 Hz, 2H), 7.06
(t, J =17.9, 1H), 6.36 (bs, 1H), 4.56 (s, 2H), 2.32 (s, 2H). 3C NMR (100 MHz, CDCl5): 6 = 167.4, 152.4, 137.3, 134.8, 130.6, 126.9,
123.4,122.2,121.6, 121.1, 119.3, 21.4. Data agrees with literature values.*
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N-(4-Methoxybenzyl)benzo[d]thiazol-2-amine (3¢):

The title compound (3¢) was synthesized according to the general procedure, using 2-aminobenzothiazole (2.0 mmol) and 4-
methoxybenzyl alcohol (2.0 mmol). 3¢ was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (79
%). 'H NMR (400MHz, CDCl3): & = 7.57 (d, J = 7.9 Hz, 1H), 7.53 (d, J =8 Hz, 1H), 7.31-7.27 (m, 3H), 7.05 (t, J = 8 Hz, 1H),
6.96—6.87 (m, 2H), 5.86 (bs, 1H), 4.58 (s, 2H), 3.82 (s, 3H). 3C NMR (100 MHz, CDCl;): & = 167.5, 159.4, 152.5, 130.5, 129.9,
129.3, 126.1, 120.6, 118.7, 114.3, 55.2, 48.8. Data agrees with literature values.’

N-(4-Chlorobenzyl)benzo|d]thiazol-2-amine (3d):

The title compound (3d) was synthesized according to the general procedure, using 2-aminobenzothiazole (2.0 mmol) and 4-
chlorobenzyl alcohol (2.0 mmol). 3d was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (97
%). '"H NMR (400MHz, CDCl;): 6 = 8.57 (t, J = 6 Hz, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.41-7.36 (m, 5H), 7.25 (t, J = 7.6 Hz, 1H),
7.07 (t,J = 7.9 Hz, 1H), 4.56 (d, J = 7.8 Hz, 2H). *C NMR (100 MHz, CDCl;): 6 = 166.2, 153.4, 138.1, 131.5, 130.5, 129.2, 128.2,
125.6, 121.5, 118.6, 47.9. Data agrees with literature values.?
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N-(4-Bromobenzyl)benzo[d]thiazol-2-amine (3e):

The title compound (3e) was synthesized according to the general procedure, using 2-aminobenzothiazole (2.0 mmol) and 4-
bromobenzyl alcohol (2.0 mmol). 3e was isolated by column chromatography (Si0,; hexane/EtOAc, 80:20) as a colorless solid (94
%). 'H NMR (400MHz, CDCl): 4 = 8.56 (s, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.53 (d, J = 7.9 Hz, 2H), 7.39-7.32 (m, 3H), 7.25 (t,J =
7.9 Hz, 1H), 7.06 (t, J = 7.8 Hz, 1H), 4.57 (s, 2H). 3C NMR (100 MHz, CDCl;): 4 = 166.0, 152.4, 138.3, 131.2, 130.5, 129.5, 125.2,
121.1, 120.9, 120.1, 117.2, 46.4. Data agrees with literature values.®

N-Benzyl-4-methybenzenesulfonamide (4a):

The title compound (4a) was synthesized according to the general procedure, using p-toluenesulfonamide (2.0 mmol) and benzyl
alcohol (2.0 mmol). 4a was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (82 %). '"H NMR
(400MHz, CDCl;): 6 = 7.71 (d, J= 7.9 Hz, 2H), 7.31-7.16 (m, 7H), 4.92 (br, 1H), 4.11 (d, J = 5.8 Hz, 2H), 2.46 (s, 3H). 3C NMR
(100 MHz, CDCl;): 6 = 143.5, 136.8, 136.1, 129.7, 128.8, 127.8, 127.7, 127.3, 47.9, 21.4. Data agrees with literature values.’
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N-(4-Methylbenzyl)-4-methybenzenesulfonamide (4b):

The title compound (4b) was synthesized according to the general procedure, using p-toluenesulfonamide (2.0 mmol) and 4-
methylbenzyl alcohol (2.0 mmol). 4b was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (88
%). '"H NMR (400MHz, CDCls): 8 =7.75 (d, J= 7.9 Hz, 2H), 7.34 (d, J= 7.9 Hz, 2H), 7.06 (s, 4H), 4.56 (bs, 1H), 4.11 (d, /= 5.8 Hz,
2H), 2.46 (s, 3H). 3C NMR (100 MHz, CDCl;): 3 = 143.5, 136.8, 136.1, 129.7, 128.8, 127.8, 127.7, 127.3, 47.9, 21.4. Data agrees

with literature values.”

N-(4-Methoxybenzyl)-4-methybenzenesulfonamide (4c):

o\\ //o

S\N OCH,
H
HsC

3

The title compound (5¢) was synthesized according to the general procedure, using p-toluenesulfonamide (2.0 mmol) and 4-
methoxybenzyl alcohol (2.0 mmol). 5¢ was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (76
%). '"H NMR (400MHz, CDCl3): 6 =7.72 (d, J= 7.9 Hz, 2H), 7.35 (d, /= 7.9 Hz, 2H), 7.12 (d, /= 7.9 Hz, 2H), 6.75, (d, J= 7.9 Hz,
2H), 4.59 (bs, 2H), 4.05 (d, J = 5.9 Hz, 2H), 3.76 (s, 3H), 2.43 (s, 3H). 3C NMR (100 MHz, CDCl3): 6 = 156.6, 143.8, 139.8, 129.4,
129.1, 128.7, 127.7, 114.3, 55.5, 46.5, 21.4. Data agrees with literature values.?
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N-(2-Chlorobenzyl)-4-methybenzenesulfonamide (4d):

O\\ //O
/©/S\N/\©/CI
H
H;C

The title compound (4d) was synthesized according to the general procedure, using p-toluenesulfonamide (2.0 mmol) and 4-
chlorobenzyl alcohol (2.0 mmol). 4d was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (91
%). '"H NMR (400MHz, CDCl;): 6 =7.78 (d, J= 7.9 Hz, 2H), 7.15-7.35 (m, J= 7.9 Hz, 6H), 4.75 (t,J = 5.9 Hz, 1H), 4.26 (d,J= 5.9
Hz, 2H), 2.46 (s, 3H). 3C NMR (100 MHz, CDCl;): 6 = 143.2, 136.8, 134.2, 133.6, 129.7, 129.5, 129.2, 127.1, 126.8, 45.5, 21.2. Data

agrees with literature values.’

N-(2-Bromobenzyl)-4-methybenzenesulfonamide (4e):

S Br
Y
H
H,;C

The title compound (4e) was synthesized according to the general procedure, using p-toluenesulfonamide (2.0 mmol) and 4-
chlorobenzyl alcohol (2.0 mmol). 4e was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (86
%). '"H NMR (400MHz, CDCl;): 6 =7.78 (d, /= 7.9 Hz, 2H), 7.15-7.35 (m, J= 7.9 Hz, 4H), 4.75 (t,J = 5.9 Hz, 1H), 4.26 (d,J= 5.9
Hz, 2H), 2.46 (s, 3H). 3C NMR (100 MHz, CDCl5): & = 143.8, 137.0, 135.4, 132.6, 130.3, 129.5, 129.2, 127.1, 127.2, 123.4, 47.5,

21.3. Data agrees with literature values.’
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N-(2-Pyridyl)aminomethylferrocene (5a):

Fe

The title compound (5a) was synthesized according to the general procedure, using 2-aminopyridine (2.0 mmol) and
ferrocenemethanol (2.0 mmol). 5a was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a yellow solid (82 %). 'H
NMR (400MHz, CDCl;): 6 = 8.42 (m, 1H), 7.42 (m, 1H), 6.63 (m, 1H), 6.61 (d, J = 8.5 Hz, 1H), 4.75 (bs, 1H), 4.27 (t, J = 1.9 Hz,
2H), 4.19 (s, SH), 4.16—4.14 (m, 4H). 13C NMR (100 MHz, CDCl3): 8 = 158.9, 139.1, 136.0, 135.4, 129.8, 127.9, 95.3, 46.3, 20.9.

Data agrees with literature values.!”

N-(Phenyl)aminomethylferrocene (5b):

e
H
Fe
=
The title compound (Sb) was synthesized according to the general procedure, using aniline (2.0 mmol) and ferrocenemethanol (2.0
mmol). 5b was isolated by column chromatography (SiO,; hexane/EtOAc, 70:30) as a yellow solid (77 %). 'H NMR (400MHz,
CDCly): 6 = 7.26-7.22 (m, 2H), 6.78 (m, 1H), 6.73-6.64 (m, 2H), 4.26 (t, /= 1.9 Hz, 2H), 4.22 (s, 5H), 4.18 (t,J=1.9 Hz, 2H), 3.98

(s, 2H), 3.91 (s, 1H). 3C NMR (100 MHz, CDCl;): 6 = 148.5, 129.5, 116.9, 112.7, 86.4, 68.5, 68.3, 66.9, 43.7. Data agrees with

literature values.!!
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N-(4-Methylphenyl)aminomethylferrocene (5c¢):

@A” /©/CH3
<

The title compound (5¢) was synthesized according to the general procedure, using 4-methylaniline (2.0 mmol) and ferrocenemethanol
(2.0 mmol). 5¢ was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a yellow solid (68 %). 'H NMR (400 MHz,
CDCl): 6 =17.14 (d, J= 8.4 Hz, 2H), 6.64 (d, J = 8.4 Hz, 2H), 4.30 (t, /= 1.7 Hz, 2H), 4.19 (s, 5H), 4.12 (t,J = 1.7 Hz, 2H), 3.96 (s,
2H), 3.81 (br s, 1H), 2.24 (s, 3H). 13C NMR (100 MHz, CDCl3): & = 146.3, 129.7, 126.5, 113.1, 86.7, 86.3, 67.9, 43.6, 21.0. Data

agrees with literature values.!!

N-(4-Chlorobenzyl)aminomethylferrocene (5d):

@/\H @».
=

The title compound (5d) was synthesized according to the general procedure, using 4-chloroaniline (2.0 mmol) and ferrocenemethanol
(2.0 mmol). 5d was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a yellow solid (91 %). 'H NMR (400 MHz,
CDCl3): 6 =7.16 (d, J = 8.6 Hz, 2H), 6.61 (d, J = 8.9 Hz, 2H), 4.27 (t, J = 1.8 Hz, 2H), 4.21 (s, 5H), 4.17 (t,J = 1.8 Hz, 2H), 3.94 (s,
2H), 3.87 (br s, 1H). 3C NMR (100 MHz, CDCl5): 6 = 146.9, 129.4, 126.5, 122.3, 113.9, 86.4, 68.3, 68.0, 43.7. Data agrees with

literature values.!!
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N-(4-Bromobenzyl)aminomethylferrocene (5e):

&

The title compound (5e) was synthesized according to the general procedure, using 4-bromoaniline (2.0 mmol) and ferrocenemethanol
(2.0 mmol). 5e was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a yellow solid (86 %)."H NMR (400 MHz,
CDCl): 6 =7.18 (d, J= 8.9 Hz, 2H), 6.61 (d, J = 8.9 Hz, 2H), 4.28 (t, J = 1.8 Hz, 2H), 4.22 (s, 5H), 4.16 (t,J = 1.7 Hz, 2H), 3.94 (s,
2H), 3.87 (br s, 1H). 3C NMR (100 MHz, CDCl;): & = 146.7, 129.4, 122.1, 113.9, 86.1, 68.6, 68.3, 68.1, 43.5. Data agrees with

literature values.!!

N,N’-Dibenzylpyridine-2,6-diamine (6a):

The title compound (6a) was synthesized according to the general procedure, using 2,6-diaminopyridine (2.0 mmol) and benzyl
alcohol (4.0 mmol). 6a was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (87 %). '"H NMR
(400MHz, CDCl3): 6 = 7.36-7.15 (m, 11H), 5.74 (d, J = 7.6 Hz, 2H), 4.63 (bs, 2H), 4.43 (d, J = 5.7 Hz, 4H); 13C NMR (100 MHz,
CDCls): 8 =158.2, 139.5, 139., 128.8, 127.3, 127.2, 95.0, 46.4. Data agrees with literature values.!?
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N,N’-Bis(4-methylbenzyl)pyridine-2,6-diamine (6b):

The title compound (6b) was synthesized according to the general procedure, using 2,6-diaminopyridine (2.0 mmol) and benzyl
alcohol (4.0 mmol). 6b was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a colorless solid (62 %). '"H NMR
(400MHz, CDCls): 6 = 7.31 (s, 4H), 7.22 (t, J= 7.8 Hz, 1H), 7.12 (d, J = 7.6 Hz, 4 H), 5.69 (t, J = 8.05 Hz, 2H), 4.65 (t, J/ = 5.4 Hz,
2H), 4.43 (d, J= 5.9 Hz, 4H), 2.38 ppm (s, 6H). 3C NMR (100 MHz, CDCl5): 8 = 158.9, 139.1, 136.0, 135.4, 129.8, 127.9, 95.3, 46.3,

20.9. Data agrees with literature values.!?

N,N’-Bis(4-methoxybenzyl)pyridine-2,6-diamine (6¢):

N -~
N
CH,O OCH;

The title compound (6b) was synthesized according to the general procedure, using 2,6-diaminopyridine (2.0 mmol) and 4-
methoxybenzyl alcohol (4.0 mmol). 6b was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colorless solid (76
%). '"H NMR (400MHz, CDCl5): 6 = 7.32-7.27 (m, 4H), 7.24 (t, J= 7.8 Hz, 1H), 6.86 (d, J = 8.6 Hz, 4 H), 5.71 (d, J = 7.6 Hz, 2H),
4.57 (t, J = 5.4 Hz, 2H), 4.36 (d, J = 5.4 Hz, 4H), 3.78 ppm (s, 6H). 3C NMR (100 MHz, CDCl;): 6 = 158.3, 157.7, 139.1, 132.0,
129.8, 128.6, 95.4, 56.0, 45.7. Data agrees with literature values'?.

N,N’-Bis(4-chlorobenzyl)pyridine-2,6-diamine (6d):
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The title compound (6d) was synthesized according to the general procedure, using 2,6-diaminopyridine (2.0 mmol) and 4-
chlorobenzyl alcohol (4.0 mmol). 6d was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (93
%). '"H NMR (400MHz, CDCl;): 8 = 7.32 (m, 8H), 7.19 (t, /= 8.4 Hz, 1H), 5.72 (d, J = 7.6 Hz, 2H), 4.65 (t, J= 5.6 Hz, 2H), 4.45 (d,
J=5.7Hz, 4H). 3C NMR (100 MHz, CDCl;): 6 = 157.7, 139.5, 138.3, 129.8, 128.6, 95.6, 45.2. Data agrees with literature values.'?

N,N’-Bis(4-bromobenzyl)pyridine-2,6-diamine (6e):

The title compound (6e) was synthesized according to the general procedure, using 2,6-diaminopyridine (2.0 mmol) and 4-
bromobenzyl alcohol (4.0 mmol). 6e was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (82
%). '"H NMR (400MHz, CDCl;): 8 = 7.31 (m, 8H), 7.16 (t, J= 8.5 Hz, 1H), 5.70 (d, J = 7.5 Hz, 2H), 4.63 (t, J= 5.4 Hz, 2H), 4.43 (d,
J=5.6 Hz, 4H). 3C NMR (100 MHz, CDCl;): 6 = 158.0, 139.6, 139.1, 138.5, 128.6, ,128. 3, 123.9, 95.0, 46.2, 21.2. Data agrees with

literature values.!?
N,N’-Bis (ferrocenylmethyl)pyridine-2,6-diamine (6f):

Fe Fe

< <
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The title compound (6e) was synthesized according to the general procedure, using 2,6-diaminopyridine (2.0 mmol) and
ferrocenemethanol (4.0 mmol). 6e was isolated by column chromatography (SiO,; hexane/EtOAc, 80:20) as a yellow solid (82 %). 'H
NMR (400MHz, CDCls): 6 = 7.31-7.26 (m, 8H), 7.16 (t, J= 8.5 Hz, 1H), 5.70 (d, J= 7.5 Hz, 2H), 4.63 (t, /= 5.4 Hz, 2H), 443 (d, J
= 5.6 Hz, 4H). 13C NMR (100 MHz, CDCl3): 6 = 158.0, 139.6, 139.1, 138.5, 128.6, 128. 3, 123.9, 95.0, 46.2, 21.2. Data agrees with

literature values.!?
2-Phenyl-1H-benzimidazole (7a):

N

)

L,

H
The title compound (7a) was synthesized according to the general procedure, using o-phenylenediamine (2.0 mmol) and benzyl
alcohol (3.0 mmol). 7a was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (93 %). 'H NMR
(400MHz, CDCly): 8 = 12.87 (br, s, 1H), 8.21 (d, J = 6.7 Hz, 2H), 7.68-7.59 (m, 1H), 7.56—7.45 (m, 4H), 7.24-7.19 (m, 2H); 13C

NMR (100 MHz, CDCl;): 6 = 151.5, 144.3, 133.5, 129.5, 128.8, 126.3, 122.2, 120.9, 118.2. (EI): m/z 194 [M]*, 166, 91, 78, 63, 58.

Data agrees with literature values.'

2-(4-Methoxyphenyl)-1H-benzimidazole (7b):

N
CLHom

N

H
The title compound (7b) was synthesized according to the general procedure, using o-phenylenediamine (2.0 mmol) and 4-
methoxybenzyl alcohol (3.0 mmol). 7b was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (81
%). "H NMR (400MHz, CDCls): 8 = 8.16 (d, J = 9.8 Hz, 2H), 7.56 (s, 2H), 7.19-7.04 (m, 4H), 3.82 (s, 3H). *C NMR (100 MHz,
CDCls): 6 =163.1, 152.5, 132.4, 129.1, 128.8, 122.2, 116.3, 48. Data agrees with literature values.'4

S50



2-(4-Chlorophenyl)-1H-benzimidazole (7¢):
N
Cr-O»
N
H

The title compound (7¢) was synthesized according to the general procedure, using o-phenylenediamine (2.0 mmol) and 4-
chlorobenzyl alcohol (3.0 mmol). 7¢ was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (98
%); "H NMR (400MHz, CDCls): 8 = 12.8 (bs, 1H), 8.26 (d, J = 8.9 Hz, 2H), 7.66—7.54 (m, 2H), 7.41-7.15 (M, 4H). 13C NMR (100
MHz, CDCly): 8 = 152.0, 136.3, 130.8, 129.3, 127.3, 122.4, 121.8, 115.3. Data agrees with literature values.!'*

2-(2-Pyridyl)-1H-benzimidazole (7d):
N\ —
0
H

The title compound (7d) was synthesized according to the general procedure, using o-phenylenediamine (2.0 mmol) and 2-
pyridylmethanol (3.0 mmol). 7d was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (99 %). 'H
NMR (400MHz, CDCl3): 6 = 13.2 (bs, 1H), 8.81-8.72 (m, 1H), 8.34—8.29 (m, 1H), 7.88—7.82 (m, 1H), 7.71 (s, 2H), 7.46—7.49 (m,
1H), 7.28-7.26 (m, 2H). *C NMR (100 MHz, CDCls): 6 = 152.0, 151. 8, 149. 3, 139.6, 137.8, 126.1, 123.8, 122.3. Data agrees with

literature values.!*

2-(3-Methylbutane)-1H-benzimidazole (7e):
N
N\
@E N>_>7
H
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The title compound (7e) was synthesized according to the general procedure, using o-phenylenediamine (2.0 mmol) and 3-
methylbutanol (3.0 mmol). 7e was isolated by column chromatography (SiO,; hexane/EtOAc, 60:40) as a colorless solid (55 %). 'H
NMR (400MHz, CDCl;): 8 = 7.79-8.68 (m, 1H), 7.48-7.41 (m, 1H), 7.46-7.31 (m, 2H), 1.56 (s, 9H). 3C NMR (100 MHz, CDCl5): &
=151.2, 141. 6, 143. 3, 125.2, 124. 4, 120.4, 110.1, 36.2, 32.3, 28.3. Data agrees with literature values.!

2-Phenyl-1,3-benzoxazole (7f):

O

The title compound (7f) was synthesized according to the general procedure, using 2-aminophenol (2.0 mmol) and benzyl alcohol (3.0
mmol). 7f was isolated by column chromatography (SiO,; n-hexane/EtOAc, 90:10) as a pale yellow solid (95 %). 'H NMR (400MHz,
CDCl3): 6 = 8.29-8.24 (m, 2H), 7.88-7.75 (m, 1H), 7.56—7.46 (m, 4H), 7.38—7.32 (m, 2H). 3C NMR (100 MHz, CDCl;): 6 = 162.4,
153.2,142.6, 131.6, 129. 3, 127.9, 127.6, 125.5, 124.6, 120.4, 110.1. Data agrees with literature values.!>

2-(4-Methoxyphenyl)-1,3-benzoxazole (7g):

N
\>—©*OCH3
o

The title compound (7g) was synthesized according to the general procedure, using 2-aminophenol (2.0 mmol) and 4-methoxybenzyl
alcohol (3.0 mmol). 7g was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (84 %). 'H NMR
(400MHz, CDCl;): 6 =8.19 (d, J = 8.9 Hz, 2H), 7.78=7.75 (m, 1H), 7.56—7.53 (m, 1H), 7.34—7.28 (m, 2H), 7.05 (d, J = 9.0 Hz, 2H),
3.84 (s, 3H). 3C NMR (100 MHz, CDCl3): & = 163.5, 162.6, 151.0, 142.7, 129.6, 128.9, 125.5, 124.6, 120.4, 120.1, 113.9, 110.2,

55.3. Data agrees with literature values.!>
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2-(4-Chlorophenyl)-1,3-benzoxazole (7h):

O

The title compound (7h) was synthesized according to the general procedure, using 2-aminophenol (2.0 mmol) and 4-chlorobenzyl
alcohol (3.0 mmol). 7h was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (99 %).'H NMR
(400MHz, CDCl;): 8 = 8.14-8.11 (m, 2H), 7.76-7.73 (m, 1H), 7.66—7.63 (m, 2H), 7.57-7.54 (m, 1H), 7.38-7.35 (m, 2H). 3C NMR
(100 MHz, CDCl3): 6 = 161.4, 151.0, 142.2, 132.4, 128.8, 126.3, 126.5, 125.1, 124.7, 120.4, 110.8. Data agrees with literature

values.!?

2-pyridin-2-yl-1,3-benzoxazole (7i):

Cr-0O
J W7
The title compound (7i) was synthesized according to the general procedure, using 2-aminophenol (2.0 mmol) and 2-pyridylmethanol
(3.0 mmol). 7i was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (98 %).'H NMR (400MHz,
CDCl3): 6 =8.93 (d, J=8.9 Hz, 1H), 8.45 (d, /= 8.9 Hz, 1H), 8.32 (d, /= 8.1 Hz, 1H), 8.24 (d, /= 8.0 Hz, 1H), 7.96 (d, J = 8.4 Hz,

1H), 7.81 (t, J = 8.4 Hz, 1H), 7.53 (m, 2H). 13C NMR (100 MHz, CDCLy): 8 = 169.6, 157.6, 152.2, 149.7, 137.0, 136.0, 126.2, 123.5,
125.5, 122.1, 120.2. Data agrees with literature values.'®

2-Phenyl-1,3-benzothiazole (7})):

-0
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The title compound (7j) was synthesized according to the general procedure, using 2-aminothiophenol (2.0 mmol) and benzyl alcohol
(3.0 mmol). 7j was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (93 %). 'H NMR
(400MHz, CDCl;): 8 = 6.82-6.85 (m, 3H), 6.46-6.58 (m, 6H). 3C NMR (100 MHz, CDCIl;): & = 166.8, 155.0, 135.2, 133.4, 128.9,
127.6, 126.2, 125.0, 123.2, 121.9. Data agrees with literature values.!”

2-(4-Methoxyphenyl)-1,3-benzothiazole (7k):

N
\>_©700H3
S

The title compound (7k) was synthesized according to the general procedure, using 2-aminothiophenol (2.0 mmol) and 4-
methoxybenzyl alcohol (3.0 mmol). 7k was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (93
%). '"H NMR (400MHz, CDCls): 6 = 8.06-8.03 (m, 3H), 7.87 (d, J= 7.8 Hz, 1H), 7.43 (t, J = 7.8 Hz, 1H), 7.34 (t, J = 7.8 Hz, 1H),
6.82 (d, J= 8.4 Hz, 2H), 3.86 (s, 3H). *C NMR (100 MHz, CDCl;): & 167.7, 159.5, 153.8, 135.0, 134.6, 129.8, 126.2, 125.8, 123.2,

121.7, 56.1. Data agrees with literature values.!®

2-(4-Chlorophenyl)-1,3-benzothiazole (71):

IO

The title compound (71) was synthesized according to the general procedure, using 2-aminothiophenol (2.0 mmol) and 4-chlorobenzyl
alcohol (3.0 mmol). 71 was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (93 %).'H NMR
(400MHz, CDCl5): 6 =8.07 (d, J= 8.1 Hz, 1H), 8.02 (d, J = 8.6 Hz, 2H), 7.88 (d, /= 7.8 Hz, 1H), 7.47 (t,J= 7.8 Hz, 1H), 7.45 (d, J
= 8.6 Hz, 1H), 6.82 (d, J = 8.4 Hz, 2H), 3.86 (s, 3H). 1*C NMR (100 MHz, CDCl3): & = 167.7, 159.5, 153.8, 135.0, 134.6, 129.8,
126.2, 125.8, 123.2, 121.7, 56.1. Data agrees with literature values.'?
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(44) 2-pyridin-2-yl-1,3-benzothiazole (7m):

N —
@ES\>_<I\:/>
The title compound (7m) was synthesized according to the general procedure, using 2-aminothiophenol (2.0 mmol) and 2-
pyridylmethanol (3.0 mmol). 7m was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a colourless solid (97 %).
'H NMR (400MHz, CDCl;): 8 = 8.66 (d, J= 8 Hz, 1H), 8.37 (d, /= 7.8 Hz, 1H), 8.10 (d, J = 7.8 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H),
7.85 (t,J = 8.4 Hz, 1H), 7.52 (m, 2H). 3C NMR (100 MHz, CDCl;): 6 = 169.3, 156.2, 151.3, 149.5, 137.0, 136.0, 126.2, 125.6, 125.2,
122.01, 120.1. Data agrees with literature values!®.

(45) 2-(3-Methylbutane)-1-3-benzothiazole (7n):

The title compound (7n) was synthesized according to the general procedure, using 2-aminothiophenol (2.0 mmol) and 2-
pyridylmethanol (3.0 mmol). 7n was isolated by column chromatography (SiO,; hexane/EtOAc, 90:10) as a yellow solid (97 %). GC-
MS (EI): m/z 191 [M]+, 176, 149, 125, 108, 71.
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