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Scheme S1. Synthetic route for the preparation of 4-chloro-1-(1-(2-chlorobenzyl)piperidin-4-yl)-

1H-benzo[d]imidazol-2(3H)-one (29) from isonipecotamide.
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1-(2-Chlorobenzyl)piperidin-4-one, (V)'

A mixture of isonipecotamide (5.0 g, 39 mmol), Cs,COs3 (8.0 g, 24 mmol), potassium iodide (650
mg, 3.9 mmol), 3-pentanone (25 mL), and 2-chlorobenzyl chloride (6.1 mL, 47 mmol) was
stirred for 5 h at 100 °C. The mixture was filtered hot and the filtercake was washed with
acetone. The filtrate was concentrated and the resulting slurry was recrystallized in acetone to
afford pure product V (7.2 g, 73% yield). "H NMR (400 MHz, CDCl3) & 7.48 (d, J = 7.2 Hz,
1H), 7.33 (dd, J = 7.8, 1.4 Hz, 1H), 7.23 (td, J = 6.8, 1.4 Hz, 1H), 7.17 (td, J = 7.6, 2.0 Hz, 1H),
5.59 (d, J = 41.2 Hz, 2H), 3.61 (s, 2H), 2.96 (dd, J = 8.8, 2.8 Hz, 2H), 2.21-2.10 (m, 2H), 1.87
(d, J =10.8 Hz, 2H), 1.78 (qd, J = 12.4, 3.6 Hz, 2H); MS(m/z): [M + H] calc’d for C;3H;3CIN,O

is 253.10, found 253.06.
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N-(3-chloro-2-nitrophenyl)-1-(2-chlorobenzyl)piperidin-4-amine, (VII)

A mixture of bis(trifluoroacetoxy)iodobenzene (3.6 g, 8.4 mmol), V (2.0 g, 7.9 mmol),
acetonitrile (20 mL), and water (15 mL) was heated at 65 °C overnight. Upon completion, the
reaction mixture was quenched with HCl,q) and extracted with diethyl ether. The aqueous layer
was then saturated with K,COs and extracted with CH,Cl,; the combined organic layers were
dried over Na,SO,4 and concentrated to dryness. The crude product, 1-(2-chlorobenzyl)piperidin-
4-amine (VI), was used without further purification (1.6 g). MS(m/z): [M + H] calc’d for

Ci2H;gCIN; 1s 225.11, found 224.89.

A mixture of VI (266 mg, 1.2 mmol), 2-chloro-6-fluoronitrobenzene (176 mg, 1.0 mmol),
K,COs (276 mg, 2.0 mmol), and DMF (5 mL) was stirred at room temperature overnight under
argon. The reaction mixture was quenched with water and the aqueous layer was extracted with
CH,Cly; the combined organic layers were dried over Na,SO4 and concentrated to dryness.
Purification via silica gel chromatography afforded pure product VII (392 mg, 87% yield). 'H
NMR (400 MHz, CDCls) 6 7.49 (d, J = 6.0 Hz, 1H), 7.36 (dd, J = 7.6, 1.2 Hz, 1H), 7.27-7.17
(m, 3H), 6.72 (dd, J = 6.4, 3.2 Hz, 1H), 5.76 (d, J =6.8 Hz, 1H), 3.66 (s, 2H), 3.44-3.42 (m, 1H),
2.87 (d, J = 10.8 Hz, 2H), 2.32 (t, J = 10.8 Hz, 2H), 2.03 (d, J = 10.4 Hz, 2H), 1.64-1.57 (m,

2H); MS(m/z): [M + H] calc’d for C;gH,(CI1,N30; is 380.09, found 379.09.

3-Chlor0-NI-(1-(2-chlorobenzyl)piperidin-4-yl)benzene-1,2-diamine, (VII)

A mixture of VII (114 mg, 0.3 mmol), ammonium chloride (16 mg, 0.3 mmol), iron powder (134
mg, 2.4 mmol), EtOH (3 mL), THF (1 mL), and water (0.5 mL) was stirred at 100 °C for 3 h. and
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then filtered through a pad of Celite®. The pad was washed with MeOH and the filtrate was
concentrated to dryness. Purification via silica gel chromatography afforded pure product VIII
(70 mg, 67% yield). '"H NMR (400 MHz, CDCls) & 7.51 (t, J = 5.6 Hz, 1H), 7.35 (dd, J = 7.8,
1.4 Hz, 1H), 7.25 (td, J = 7.4, 1.2 Hz, 1H), 7.20 (td, J = 7.4, 2.0 Hz, 1H), 6.82-6.65 (m, 3H),
6.57 (dd, J =7.8, 1.0 Hz, 1H), 3.66 (d, J = 2.4 Hz, 2H), 3.29 (tt, J = 12.8, 4.0 Hz, 1H), 2.91 (d, J
=10.0 Hz, 2H), 2.30 (t, J = 10.2 Hz, 2H), 2.08-2.04 (m, 2H), 1.57 (dd, J = 12.4, 10.4 Hz, 2H);

MS(m/Z) [M+H] calc’d for C18H22C12N3 1s 350.1 1, found 348.11.

1-(1-(2-Chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one, (2)

T Taal

HNK<

O A mixture of 1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one
(free base, 110 mg, 0.5 mmol), 2-chlorobenzaldehyde (0.2 g, 1.4 mmol), AcOH (drops),
NaBH(OAc); (0.3 g, 1.4 mmol), and DCE (5 mL) was stirred at room temperature overnight
under argon. The reaction mixture was quenched with saturated NaHCO; and then extracted with
CH,Cly; the combined organic layers were dried over Na,SO4 and concentrated to dryness.
Purification via silica gel chromatography afforded pure product 2 (78 mg, 45% yield). '"H NMR
(400 MHz, (CD3),S0) 6 10.83 (s, 1H), 7.58 (dd, J = 7.6, 1.6 Hz, 1H), 7.44 (dd, J = 7.8, 1.4 Hz,
1H), 7.38-7.34 (m, 2H), 7.32-7.22 (m, 1H), 6.99-6.96 (m, 3H), 4.17 (tt, J = 12.2, 4.2 Hz, 1H),
3.63 (s, 2H), 2.97 (d, J = 11.6 Hz, 2H), 2.38 (qd, J = 12.2, 3.6 Hz, 2H), 2.22 (t, J = 11.0 Hz,
2H), 1.65 (dd, J = 12.0, 2.4 Hz, 2H); MS(m/z): [M+H] calc’d for C;9H,;CIN;O is 342.13, found

342.10; HPLC tg = 3.57 min.
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1-(1-(3-Chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one, (3)

QA

HN\<

compound 2 in 29% yield. "H NMR (400 MHz, CDCls) & 9.69 (s, 1H), 8.02 (s, 1H), 7.39-7.26

This compound was preared according to the procedure for

(m, 3H), 7.09-7.04 (m, 4H), 4.44-4.35 (m, 1H), 3.54 (s, 2H), 3.02 (d, J = 11.2 Hz, 2H), 2.48 (q, J
= 8.8 Hz, 2H), 2.18 (t, J = 11.4 Hz, 2H), 1.80 (d, J = 11.2 Hz, 2H); MS(m/2): [M+H] calc’d for

Ci9H2CIN3O i1s 342.13, found 342.15; HPLC # = 3.62 min.

1-(1-(4-Chlorobenzyl)piperidin-4-yl)-1 H-benzo|[d]imidazol-2(3 H)-one, (4)2

e

HNK<

Cl

A mixture of 1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one (20
mg, 0.06 mmol), 4-chlorobenzyl bromide (12 mg, 0.06 mmol), K,CO; (28 mg, 0.2 mmol), Nal
(9.0 mg, 0.06 mmol), and DMF (0.6 mL) was stirred at 90 °C for 24 h under argon. The reaction
mixture was quenched with water and then extracted with EtOAc; the combined organic layers
were dried over Na,SO4 and concentrated to dryness. Purification via silica gel chromatography
afforded pure product 4 (8.0 mg, 39% yield), which was dissolved in a solution of methane
sulfonic acid in EtOH (0.06 M, 0.4 mL, 0.02 mmol). The solvent was removed under reduced
pressure and the residue was dissolved in 1:1 water/acetonitrile. The solution was frozen and

then subjected to lyophilization overnight giving product 4 in the form of a mesylate salt. 'H
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NMR mesylate (400 MHz, CD;0D) § 7.56-7.54 (m, 4H), 7.29-7.26 (m, 1H), 7.10-7.07 (m, 3H),
4.56 (tt, J = 12.4, 4.0 Hz, 1H), 4.39 (s, 2H), 3.66 (dd, J = 10.6, 1.8 Hz, 2H), 3.27-3.23 (m, 2H),
2.80 (qd, J = 13.4, 3.8 Hz, 2H), 2.72 (s, 3H), 2.09 (d, J = 14.8 Hz, 2H); MS(m/z): [M + H] calc’d

for CoH,oCIN3O is 341.84, found 342.02; HPLC #g = 3.67 min.

1-(1-(4-Methylbenzyl)piperidin-4-yl)-1 H-benzo|d]imidazol-2(3 H)-one, (5)

Gro

This compound was prepared according to the procedure for compound
2 in 59% yield. '"H NMR (400 MHz, CDCl3) & 9.78 (s, 1H), 7.31-7.28 (m, 3H), 7.16 (d, J = 8.0
Hz, 2H), 7.11-7.04 (m, 3H), 4.38 (tt, J = 12.6, 3.8 Hz, 1H), 3.58 (s, 2H), 3.08 (d, J = 10.0 Hz,
2H), 2.53-2.51 (m, 2H), 2.35 (s, 3H), 2.20 (t, J = 10.8 Hz, 2H), 1.81 (dd, J = 12.0, 2.0 Hz, 2H);

MS(m/z): [M+H] calc’d for C,oH4N30 is 322.18, found 322.03; HPLC #g = 3.59 min.

1-(1-(4-Bromobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one, (6)

Br

Gro

compound 2 in 56% yield. Methane sulfonic acid (17 pL, 0.3 mmol) was added to a suspension

This compound was prepared according to the procedure for

of the product in EtOH (1 mL). The mixture was heated to 60 °C for 30 min. The solvent was
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removed under reduced pressure and the residue was dissolved in 1:1 water/acetonitrile. The
solution was frozen and then subjected to lyophilization overnight giving product 6 in the form
of a mesylate salt. '"H NMR mesylate (400 MHz, CDs;OD) & 7.71 (dd, J = 6.4, 2.0 Hz, 2H), 7.50
(d, J = 8.4 Hz, 2H), 7.27-7.25 (m, 1H), 7.10-7.07 (m, 3H), 4.55 (tt, J = 12.2, 4.4 Hz, 1H), 4.37
(s, 2H), 3.66 (d, J = 12.4 Hz, 2H), 3.26-3.24 (m, 2H), 2.80 (qd, J = 13.4, 3.6 Hz, 2H), 2.72 (s,
3H), 2.08 (d, J = 12.8 Hz, 2H); MS(m/z): [M + H] calc’d for C;9H,;BrN;O is 386.08, found

386.01; HPLC # = 3.72 min.

1-(1-(4-Methoxybenzyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3 H)-one, (7)3

580

O This compound was prepared according to the procedure for

O_

compound 2 in 77% yield. 'H NMR (400 MHz, CDCl5) 8 9.76 (s, 1H), 7.30-7.28 (m, 3H), 7.11-
7.04 (m, 3H), 6.89 (dd, J = 6.8, 2.0 Hz, 2H), 4.41-4.35 (m, 1H), 3.82 (s, 3H), 3.55 (s, 2H), 3.07
(d, J =10.0 Hz, 2H), 2.50 (d, J = 8.8 Hz, 2H), 2.18 (t, J = 10.0 Hz, 2H), 1.81 (dd, J = 12.2, 1.8

Hz, 2H); MS(m/z): [M+H] calc’d for C,0H24N30; is 338.18, found 338.03; HPLC #g = 3.26 min.
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N-(4-((4-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-1-yl)-piperidin-1-
yl)methyl)phenyl)acetamide, (8)

Gro

This compound was prepared according to the procedure for
compound 2 in 34% yield. "H NMR (400 MHz, CDCl3) 6 9.42 (s, 1H), 7.47 (d, J = 8.4 Hz, 2H),
7.33-7.28 (m, 3H), 7.10-7.04 (m, 3H), 4.36 (tt, J = 12.6, 4.0 Hz, 1H), 3.54 (s, 2H), 3.03 (d, J =
11.6 Hz, 2H), 2.48 (q, J = 12.4 Hz, 2H), 2.16-2.12 (m, 5H), 1.79 (d, J = 10.4 Hz, 2H); MS(m/z):

[M+H] calc’d for C;1H»5N40, is 365.19, found 365.06; HPLC 7z = 3.09 min.

(4-((4-(2-0x0-2,3-dihydro-1H-benzo|d]imidazol-1-yl)-piperidin-1-yl)methyl)benzonitrile, (9)

Qo

HNK<
O

CN

A mixture of 1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one (40
mg, 0.1 mmol), 4-cyanobenzyl bromide (24 mg, 0.1 mmol), K,CO;3; (20 mg, 0.1 mmol), and
acetonitrile (1.2 mL) was stirred at 80 °C for 24 h. Upon completion, the solvent was removed
under reduced pressure. Purification via silica gel chromatography afforded pure product 9 (30
mg, 75% yield). '"H NMR (400 MHz, CDCls) § 9.18 (s, 1H), 7.64 (d, J = 8.0 Hz, 2H), 7.51 (d, J

= 7.6 Hz, 1H), 7.28-7.27 (m, 1H), 7.11-7.05 (m, 3H), 4.40-4.34 (m, 1H), 3.62 (s, 2H), 3.00 (d, J
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= 9.6 Hz, 2H), 2.50 (q, J = 11.6 Hz, 2H), 2.23 (t, J = 11.2 Hz, 2H), 1.83 (d, J = 10.0 Hz, 2H);

MS(m/z): [M+H] calc’d for C,oH,1N4O is 333.16, found 333.05; HPLC tg = 3.29 min.

(4-((4-(2-0x0-2,3-dihydro-1H-benzo|d]imidazol-1-yl)-piperidin-1-yl)methyl)benzamide, (10)

Ao

HNK<
O

solution of compound 9 (16 mg, 0.05 mmol) and NaOH (3M, 17 pL, 0.05 mmol) in EtOH (2.5

0]
NH,

Hydrogen peroxide (50%, 28 pL, 0.5 mmol) was added to a

mL). The reaction mixture was stirred overnight at room temperature and then concentrated to
dryness. Purification via silica gel chromatography afforded pure product 10 (5.0 mg, 30%
yield). '"H NMR (400 MHz, (CD5),SO) & 10.96 (s, 1H), 8.05 (s, 1H), 7.95 (d, J = 8.4 Hz, 2H),
7.71 (d, J = 8.4 Hz, 2H), 7.47 (s, 1H), 7.21 (d, J = 7.6 Hz, 1H), 6.96 (td, J = 7.6, 1.6 Hz, 2H),
6.91 (qd, J = 7.4, 1.6 Hz, 1H), 4.70 (s, 2H), 4.47 (tt, J = 12.4, 4.4 Hz, 1H), 3.68 (t,J = 11.6 Hz,
2H), 3.36 (d, J = 10.0 Hz, 2H), 2.97 (dd, J = 12.6, 9.6 Hz, 2H), 1.75 (d, J = 13.2 Hz, 2H);

MS(m/z): [M+H] calc’d for C,0H3N40; 1s 351.17, found 351.07; HPLC #g = 2.93 min.

1-(1-(3-Methoxybenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (1 1)4

QA

HNX<

O This compound was prepared according to the procedure for
compound 2 in 92% yield. '"H NMR (400 MHz, CDCls) & 10.04 (s, 1H), 7.31-7.24 (m, 2H), 7.13-
7.11 (m, 1H), 7.05 (t, J = 4.0 Hz, 2H), 6.96 (d, J = 6.8 Hz, 2H), 6.82 (dd, J = 7.6, 1.6 Hz, 1H),
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439 (tt, J = 12.4, 4.0 Hz, 1H), 3.84 (s, 3H), 3.58 (s, 2H), 3.08 (d, J = 10.8 Hz, 2H), 2.52 (q, J =
12.0 Hz, 2H), 2.21 (t, J = 11.2 Hz, 2H), 1.81 (d, J = 10.4 Hz, 2H); MS(m/z): [M+H] calc’d for

C20H24N302 1S 33818, found 33808, HPLC R= 3.38 min.

1-(1-(3-(Trifluoromethoxy)benzyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3 H)-one, (12)

O This compound was prepared according to the procedure for
compound 2 in 43% yield. 'H NMR (400 MHz, CDCl;) & 10.34 (s, 1H), 7.36 (t, J = 7.8 Hz, 1H),
7.32-7.28 (m, 3H), 7.16-7.12 (m, 2H), 7.08-7.06 (m, 2H), 4.40 (tt, J = 12.4, 4.0 Hz, 1H), 3.60 (s,
2H), 3.04 (d, J = 11.6 Hz, 2H), 2.51 (qd, J =12.6, 3.8 Hz, 2H), 2.22 (td, J =11.8, 2.0 Hz, 2H),
1.83 (dd, J = 12.0, 2.0 Hz, 2H); MS(m/z): [M+H] calc’d for CyoH»;F3N30; is 392.15, found

392.06; HPLC # = 3.99 min.

1-(1-(3,4-Dichlorobenzyl)piperidin-4-yl)-1 H-benzo|d]imidazol-2(3 H)-one, (13)

Cl

Gro

This compound was prepared according to the procedure for
compound 2 in 13% yield. '"H NMR (400 MHz, CDCls) § 9.89 (s, 1H), 7.49 (d J = 1.6 Hz, 1H),
7.41 (d, J = 8.4 Hz, 1H), 7.28 (dd, J = 6.0, 2.8 Hz, 1H), 7.22 (dd, J = 8.2, 1.8 Hz, 1H), 7.14-7.11

(m, 1H), 7.08-7.07 (m, 2H), 4.38 (tt, J = 12.4, 4.0 Hz, 1H), 3.51 (s, 2H), 3.01 (d, J = 11.6 Hz,
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2H), 2.49 (qd, J = 12.4, 4.0 Hz, 2H), 2.20 (td, J = 11.8, 2.0 Hz, 2H), 1.82 (dd, J = 12.0, 2.4 Hz,

2H); MS(m/z): [M+H] calc’d for C19HoCILN30 is 376.09, found 376.11; HPLC tg = 3.98 min.

1-(1-(4-Chloro-2-Methylbenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (14)

Cl

Gro

compound 2 in 23% yield. '"H NMR (400 MHz, CDCls) & 9.42 (s, 1H), 7.23 (d, J = 6.0 Hz, 2H),

This compound was prepared according to the procedure for

7.17-7.05 (m, 5H), 4.38 (tt, J = 12.6, 4.0 Hz, 1H), 3.47 (s, 2H), 3.01 (d, J = 11.2 Hz, 2H), 2.44
(qd, J = 12.4, 3.8 Hz, 2H), 2.40 (s, 3H), 2.20 (t, J = 11.2 Hz, 2H), 1.80 (dd, J = 11.0, 2.0 Hz,

2H); MS(m/z): [M+H] calc’d for CyoH»3CIN3O is 356.15, found 356.14; HPLC g = 3.73 min.

1-(1-(4-Bromo-2-fluorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one, (15)

Br

SUg=:

HN\<
O

This compound was prepared according to the procedure for
compound 2 in 33% yield. '"H NMR (400 MHz, CD;0D) & 7.40-7.35 (m, 4H), 7.06-7.04 (m,
3H), 4.30 (tt, J = 12.4, 4.4 Hz, 1H), 3.65 (d, J = 1.2 Hz, 2H), 3.09 (dd, J = 9.8, 1.8 Hz, 2H), 2.53
(qd, J = 12.8, 4.0 Hz, 2H), 2.29 (td, J = 12.2, 2.0 Hz, 2H), 1.76 (dd, J = 12.0, 2.4 Hz, 2H);

MS(m/z): [M+H] calc’d for C;9H;9BrFN;O is 404.07, found 404.23; HPLC #z = 3.74 min.
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1-(1-(1-(Phenyl)ethyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one, (16)’

O (%) This compound was prepared according to the procedure for
compound 1 in 74% yield. '"H NMR (400 MHz, (CD3),SO) & 10.80 (s, 1H), 7.34 (t, J = 3.0 Hz,
4H), 7.26-7.19 (m, 2H), 6.99-6.95 (m, 3H), 4.05 (tt, J = 12.6, 4.0 Hz, 1H), 3.53 (q, J = 6.8 Hz,
1H), 3.10 (d, J = 10.0 Hz, 1H), 2.89 (d, J = 9.6 Hz, 1H), 2.45-2.23 (m, 2H), 2.07 (td, J = 10.4,
2.4 Hz, 1H), 1.97 (td, J = 10.8, 2.0 Hz, 1H), 1.66 (d, J = 10.8 Hz, 1H), 1.58 (d, J = 10.4 Hz,
1H), 1.33 (d, J = 6.8 Hz, 3H); MS(m/z): [M + H] calc’d for C;0H»4N30 is 322.18, found 321.96;

HPLC & = 3.52 min.

1-(1-(1-(2-Chlorophenyl)ethyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (17)6

0O (%) A mixture of 1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one
(20 mg, 0.06 mmol), 2’-chloroacetophenone (36 mg, 0.2 mmol), and Ti(OiPr)s (0.2 mL, 0.6
mmol) was stirred at 50 °C for 24 h under argon and then was cooled to room temperature. A
mixture of NaCNBH3; (11 mg, 0.2 mmol) in EtOH (0.2 mL) was then added dropwise and the
reaction mixture was stirred overnight at room temperature. Upon completion, the solvent was
removed under reduced pressure. Purification via silica gel chromatography afforded pure
product 17 (13 mg, 61% yield). "H NMR (400 MHz, CD;OD) & 7.66 (dd, J = 7.6, 1.6 Hz, 1H),

7.41 (dd, J = 8.0, 1.2 Hz, 1H), 7.38-7.33 (m, 2H), 7.26 (td, J = 7.6, 1.6 Hz, 1H), 7.09-7.04 (m,
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3H), 4.29 (tt,J = 12.4, 4.0 Hz, 1H), 4.20 (q, J = 6.8 Hz, 1H), 3.49 (dt J = 12.0, 1.8 Hz, 1H), 3.02
(dd, J =11.6, 2.8 Hz, 1H), 2.62 (qd, J = 12.6, 4.0 Hz, 1H), 2.46 (qd, J = 12.4, 4.0 Hz, 1H), 2.37
(td, J = 12.2, 2.4 Hz, 1H), 2.26 (td, J = 12.2, 2.4 Hz, 1H), 1.84 (dq, J = 12.8, 2.4 Hz, 1H), 1.69
(dq,J =12.8, 2.4 Hz, 1H), 1.43 (d, J = 6.8 Hz, 3H); MS(m/z): [M+H] calc’d for C;0H»3;CIN;O is

356.15, found 356.10; HPLC tg = 3.57 min.

1-(1-(1-(4-Chlorophenyl)ethyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3 H)-one, (18)7

Cl

O (%) Ti(OiPr)s (0.3 mL, 1.0 mmol) was added to a solution of 1-
(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one (free base, 0.1 g, 0.5 mmol) and 4’-
chloroacetophenone (78 uL, 0.6 mmol) in THF (5 mL). The reaction mixture was stirred at 80 °C
for 5 h under argon and then was cooled to room temperature. NaBH(OAc); (0.3 g, 1.5 mmol)
was then added and the reaction mixture was stirred overnight at room temperature. The reaction
mixture was quenched with saturated NaHCO; and then was filtered through a pad of Celite®.
The filtrate was concentrated to dryness and the aqueous layer was extracted with CH,Cl,; the
combined organic layers were dried over Na,SO4 and concentrated to dryness. Purification via
silica gel chromatography afforded pure product 18 (31 mg, 19% yield). '"H NMR (400 MHz,
CDCl3) 6 7.93 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.19 (td, J
= 7.6, 1.2 Hz, 1H), 7.09-7.02 (m, 2H), 4.62-4.54 (m, 1H), 4.21-4.18 (m, 1H), 3.89 (d, J = 10.4

Hz, 1H), 3.52 (d, J = 12.8 Hz, 2H), 3.27 (qd, J = 11.6, 4.0 Hz, 1H), 2.78 (q, J = 10.4 Hz, 1H),
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2.65(q,J = 11.2 Hz, 1H), 1.97 (d, J = 6.8 Hz, 3H), 1.93-1.89 (m, 2H); MS(m/2): [M + H] calc’d

for C,oH»3CIN3O is 356.15, found 355.92; HPLC #g = 3.76 min.

1-(1-(1-(4-Chlorophenyl)propyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (19)7

Cl

O (%) This compound was prepared according to the procedure for
compound 18 in 10% yield. "H NMR (400 MHz, (CD3),SO) & 10.79 (s, 1H), 7.40 (d, J = 8.4 Hz,
2H), 7.30 (d, J = 8.4 Hz, 2H), 7.18 (dd, J = 4.2, 2.0 Hz, 1H), 6.99-6.94 (m, 3H), 4.57-4.45 (m,
1H), 3.97 (t, J = 12.2 Hz, 1H), 3.07 (dd, J = 10.8, 3.6 Hz, 1H), 2.92 (d, J = 9.2 Hz, 1H), 2.39-
2.24 (m, 2H), 2.18 (t, J = 7.2 Hz, 1H), 2.02 (t, J = 11.6 Hz, 1H), 1.90-1.68 (m, 2H), 1.64-1.57
(m, 2H), 0.74 (t, J = 7.2 Hz, 3H); MS(m/z): [M+H] calc’d for C,;H,5CIN;O is 370.16, found

370.10; HPLC #z = 3.95 min.

1-(1-(1-(4-Fluorophenyl)ethyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (20)7

2

(#) This compound was prepared according to the procedure for
compound 18 in 51% yield. ' H NMR (400 MHz, CDCl3) & 10.26 (s, 1H), 7.33 (dd, J = 8.4, 2.8

Hz, 2H), 7.29-7.28 (m, 1H), 7.13-7.01 (m, 5H), 4.31 (tt, J = 12.6, 4.0 Hz, 1H), 3.52 (q, J = 5.8
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Hz, 1H), 3.20 (d, J = 10.4 Hz, 1H), 2.96 (d, J = 10.4 Hz, 1H), 2.54-2.37 (m, 2H), 2.18 (t, J =
11.2 Hz, 1H), 2.07 (t, J = 12.0 Hz, 1H), 1.84 (dd, J = 12.4, 1.6 Hz, 1H), 1.75 (dd, J = 12.4, 1.6

Hz, 1H), 1.40 (d, J = 6.4 Hz, 3H); MS(m/z): [M+H] calc’d for C,0H»3FN3O is 340.17, found

339.96; HPLC g = 3.41 min.

1-(1-(1-(4-Bromophenyl)ethyl)piperidin-4-yl)-1 H-benzo|d]imidazol-2(3 H)-one, (21)

Br

o

(£)

This compound was prepared according to the procedure for
compound 17 in 88% yield. '"H NMR (400 MHz, (CD3),S0O) & 10.84 (s, 1H), 7.52 (d, J = 8.4 Hz,
2H), 7.32 (d, J = 8.4 Hz, 2H), 7.20 (dd, J = 5.6, 2.4 Hz, 1H), 6.98-6.95 (m, 3H), 4.05 (tt, J =
12.2,4.0 Hz, 1H), 3.54 (q, J = 6.8 Hz, 1H), 3.06 (d, J = 10.8 Hz, 1H), 2.86 (d, J = 10.0 Hz, 1H),
2.33 (qd, J = 12.2, 4.0 Hz, 2H), 2.06 (t, J = 10.8 Hz, 1H), 1.97 (t,J = 11.0 Hz, 1H), /1.65 (d, J =
10.4 Hz, 1H), 1.58 (d, J = 11.2 Hz, 1H), 1.30 (d, J = 6.8 Hz, 3H); MS(m/z): [M+H] calc’d for

C20H23BrN30 is 400.09, found 400.10; HPLC & = 3.93 min.
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1-(1-(1-(4-Methoxyphenyl)ethyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one, (22)

O_

\é (*) This compound was prepared according to the procedure for
compound 18 in 40% yield. "H NMR (400 MHz, CDCl3) & 8.18 (s, 1H), 7.20-7.18 (m, 2H), 7.00-
6.96 (m, 4H), 6.80 (d, J = 7.2 Hz, 2H), 4.22-4.16 (m, 1H), 3.74 (s, 3H), 3.41 (q, J = 5.2 Hz, 1H),
3.10 (d, J = 10.0 Hz, 1H), 2.89 (d, J = 10.4 Hz, 1H), 2.40-2.28 (m, 2H), 2.08 (t, J = 12.2 Hz,

1H), 1.96 (t, J = 12.6 Hz, 1H), 1.77-1.65 (m, 2H), 1.31 (d, J = 5.6 Hz, 3H); MS(m/z): [M+H]

calc’d for C,1Hy6N30; 1s 352.19, found 351.98; HPLC #g = 3.56 min.

1-(1-(1-(4-Ethoxyphenyl)ethyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (23)
"\

KS) (%) This compound was prepared according to the procedure for
compound 18 in 58% yield. '"H NMR (400 MHz, CDCl;) & 10.89 (s, 1H), 7.29 (d, J = 8.8 Hz,
3H), 7.17-7.14 (m, 1H), 7.07-7.05 (m, 2H), 6.91 (d, J = 8.4 Hz, 2H), 4.34 (tt, J = 12.6, 4.0 Hz,
1H), 4.07 (q, J = 6.8 Hz, 2H), 3.55 (q, J = 6.6 Hz, 1H), 3.24 (d, J = 10.8 Hz, 1H), 3.04 (d, J =

10.8 Hz, 1H), 2.55 (qd, J = 12.0, 3.2 Hz, 1H), 2.45 (qd, J = 12.0, 3.2 Hz, 1H), 2.21 (t, J = 11.0

Hz, 1H), 2.10 (t, J = 11.0 Hz, 1H), 1.86 (dd, J = 12.4, 1.6 Hz, 1H), 1.78 (dd, J = 12.6, 1.8 Hz,
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1H), 1.47-1.44 (m, 6H); MS(m/z): [M+H] calc’d for C2,HysN;0, is 366.21, found 365.96; HPLC

fr = 3.64 min.

1-(1-(1-(4-(Isopropoxy)phenyl)ethyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3H)-one, (24)
o
N N
HN—~¢ C
0]

(%) This compound was prepared according to the procedure for
compound 17 in 65% yield. "H NMR (400 MHz, CD;0D) & 7.38 (d, J = 8.8 Hz, 2H), 7.32-7.29
(m, 1H), 7.09-7.06 (m, 3H), 6.98 (d, J = 8.8 Hz, 2H), 4.63 (septet, J = 6.0 Hz, 1H), 4.40-4.37
(m, 1H), 4.16 (q, J = 7.2 Hz, 1H), 3.61 (d, J = 8.4 Hz, 1H), 3.35 (dd, J = 10.4, 3.2 Hz, 1H),
2.82-2.60 (m, 4H), 2.01-1.90 (m, 2H), 1.67 (d, J = 6.8 Hz, 3H), 1.32 (d, J = 6.0 Hz, 6H);

MS(m/z): [M+H] calc’d for C,3H39N30; is 380.23, found 379.94; HPLC #g = 3.86 min.

1-(1-(1-(2,3-Dihydrobenzo|[b][1,4]dioxin-6-yl)ethyl)piperidin-4-yl)-1H-benzo|d]imidazol-
2(3H)-one, (25)°
&,

o)

0 (%) This compound was prepared according to the procedure for
compound 18 in 56% yield. Methane sulfonic acid (17 pL, 0.3 mmol) was added to a suspension
of 25 in EtOH (1 mL). The mixture was heated to 60 °C for 30 min. The solvent was removed

under reduced pressure and the residue was dissolved in 1:1 water/acetonitrile. The solution was
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frozen and then subjected to lyophilization overnight giving product 25 in the form of a mesylate
salt. '"H NMR mesylate (400 MHz, CD;0D) & 7.29-7.26 (m, 1H), 7.10-7.06 (m, 4H), 7.01 (dd, J
= 8.4, 2.4 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H), 4.51-4.41 (m, 2H), 4.28 (s, 4H), 3.84 (dd, J = 11.6,
2.2 Hz, 1H), 3.49 (dd, J = 11.6, 2.8 Hz, 1H), 3.14 (td, J = 13.0, 2.8 Hz, 1H), 3.04 (td, J = 13.0,
2.8 Hz, 1H), 2.88-2.77 (m, 2H), 2.72 (s, 3H), 2.12-2.01 (m, 2H), 1.77 (d, J = 6.8 Hz, 3H);

MS(m/z): [M + H] calc’d for C;H6N305 1s 380.19, found 379.87; HPLC g = 4.58 min.

1-(1-(1-(4-(Trifluoromethoxy)phenyl)ethyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one,
(26)

OCF,4

X<
© (%) This compound was prepared according to the procedure for
comopound 18 in 8% yield. "H NMR (400 MHz, (CD3),SO) & 10.82 (s, 1H), 7.49 (d, J = 8.4 Hz,
2H), 7.33 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 6.4 Hz, 1H), 7.00-6.96 (m, 3H), 4.07 (tt, J = 12.0, 4.0
Hz, 1H), 3.60 (q, J = 6.6 Hz, 1H), 3.07 (d, J = 10.4, 1H), 2.86 (d, J = 10.8 Hz, 1H), 2.33 (sextet
d, J=12.4, 3.8 Hz, 2H), 2.08 (t, J = 11.8 Hz, 1H), 2.00 (t, / = 10.8 Hz, 1H), 1.66 (d, J = 12.4
Hz, 1H), 1.59 (d, J = 10.8 Hz, 1H), 1.32 (d, J = 6.8 Hz, 3H); MS(m/z): [M + H] calc’d for

C21H23F3N302 1S 40617, found 40596, HPLC R= 3.96 min.
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1-(1-(1-(4-Bromo-2-fluorophenyl)ethyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one, (27)

Br

?N@N F

\\é (%) This compound was prepared according to the procedure for
compound 18 in 7% yield. 'H NMR (400 MHz, CDCl;) & 8.73 (s, 1H), 7.36 (t, J = 7.6 Hz, 1H),
7.30-7.22 (m, 3H), 7.08-7.06 (m, 3H), 4.30-4.23 (m, 1H), 3.91 (q, J = 6.4 Hz, 1H), 3.25 (d, J =
10.8 Hz, 1H), 2.97 (d, J = 10.8 Hz, 1H), 2.50 (qd, J = 12.2, 3.6 Hz, 1H), 2.37 (qd, J = 12.4, 3.2
Hz, 1H), 2.17 (t,J = 11.4 Hz, 1H), 2.02 (t, J = 11.6 Hz, 1H), 1.84 (d, / = 11.2 Hz, 1H), 1.74 (d,
J=12.0 Hz, 1H), 1.39 (d, J = 6.4 Hz, 3H); MS(m/z): [M+H] calc’d for C,0H2,BrFN;O is 418.09,

found 418.16; HPLC #z = 3.94 min.

1-(1-(1-(4-Chloro-2-fluorophenyl)ethyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one,

(28)
Cl
- O
© () This compound was prepared according to the procedure for

compound 18 in 33% vyield. "H NMR (400 MHz, CDCl3) § 10.15 (s, 1H), 7.42 (t, J = 7.4 Hz,
1H), 7.28-7.27 (m, 1H), 7.15 (d, J = 8.4 Hz, 1H), 7.13-7.04 (m, 4H), 4.32-4.26 (m, 1H), 3.94 (q,
J = 6.8 Hz, 1H), 3.26 (d, J = 8.8 Hz, 1H), 2.99 (d, J = 8.8 Hz, 1H), 2.51 (d, J = 10.8 Hz, 1H),

2.40 (d, J = 10.8 Hz, 1H), 2.19 (t, J = 9.6 Hz, 1H), 2.03 (t, J = 10.6 Hz, 1H), 1.87 (t, J = 13.8
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Hz, 1H), 1.76 (d, J = 11.6 Hz, 1H), 1.41 (d, J = 5.6 Hz, 3H); MS(m/2): [M+H] calc’d for

ConzzClFN3O 1S 374.14, found 37409, HPLC fR= 3.71 min.

4-Chloro-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (29)8

AA A

HN
CDI (49 mg, 0.3 mmol) was slowly added to a solution of

VII (70 mg, 0.2 mmol) in THF (4 mL). The reaction mixture was stirred overnight at room
temperature under argon and then quenched with 10% HCI (,q). The aqueous layer was extracted
with EtOAc. The combined organic layers were dried over Na,SO4 and concentrated to dryness.
Purification via silica gel chromatography afforded pure product 29 (61 mg, 81% yield). 'H
NMR (400 MHz, CD;0D) ¢ 7.71 (dd, J = 7.4, 1.8 Hz, 1H), 7.62 (dd, J = 8.0, 1.6 Hz, 1H), 7.57-
7.47 (m, 2H), 7.22 (dd, J = 7.0, 1.8 Hz, 1H), 7.11-7.03 (m, 2H), 4.65-4.55 (m, 3H), 3.73 (d, J =
12.0 Hz, 2H), 3.43 (t, J = 12.2 Hz, 2H), 2.81 (d, J = 13.2 Hz, 2H), 2.09 (d, J =14.8 Hz, 2H);

MS(m/z): [M+H] calc’d for C;9H,¢C1,N30 is 376.09, found 376.20; HPLC g = 3.49 min.
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5-Chloro-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-one, (30)

for compound 2 in 39% yield from 5-chloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one.

Cl

This compound was prepared according to the procedure

'"H NMR (400 MHz, (CD5),S0) 6 11.03 (s, 1H), 7.57 (dd, J = 7.6, 1.6 Hz, 1H), 7.44 (dd, J = 7.8,
1.4 Hz, 1H), 7.36 (td, J = 7.4, 1.4 Hz, 1H), 7.29 (td, J = 7.5, 2.0 Hz, 1H), 7.24 (d, J = 8.4 Hz,
1H), 7.01 (td, J = 9.6, 2.0 Hz, 2H), 4.16 (tt, J = 12.0, 4.4 Hz, 1H), 3.62 (s, 2H), 2.96 (d, J = 11.2
Hz, 2H), 2.34 (qd, J = 12.4, 3.4 Hz, 2H), 2.21 (t, J = 11.0 Hz, 2H), 1.65 (dd, J = 11.6, 2.0 Hz,

2H); MS(m/z): [M + H] calc’d for C;9H,(Cl,N;0 is 376.09, found 376.00; HPLC #g = 3.87 min.

6-Chloro-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-one, (31)

Cl

Ao

HN
k!

This compound was prepared according to the procedure
for compound 29 in 56% yield from 5-chloro-N'-(1-(2-chlorobenzyl)piperidin-4-yl)benzene-1,2-
diamine. "H NMR (400 MHz, CD;0D) & 7.70 (dd, J = 7.4, 2.2 Hz, 1H), 7.63 (dd, J = 7.8, 1.4
Hz, 1H), 7.55 (td, J = 7.4, 2.0 Hz, 1H), 7.50 (td, J = 7.4, 1.6 Hz, 1H), 7.37 (d, J = 1.6 Hz, 1H),
7.08 (dd, J = 8.2, 2.2 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 4.61-4.55 (m, 3H), 3.74 (d, J= 12.4 Hz,
2H), 3.43 (t, J = 12.2 Hz, 2H), 2.78 (q, J = 12.0 Hz, 2H), 2.09 (d, J = 12.8 Hz, 2H); MS(m/z):

[M+H] calc’d for C19H»oCIN30 is 376.09, found 376.13; HPLC g = 3.81 min.
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7-Chloro-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-one, (32)

o

This compound was prepared according to the procedure
for compound 29 in 9% yield from 6-chloro-N'-(1-(2-chlorobenzyl)piperidin-4-yl)benzene-1,2-
diamine. "H NMR (400 MHz, CDCls) & 7.85 (s, 1H), 7.46 (t, J = 4.6 Hz, 1H), 7.40-7.38 (m, 2H),
7.06-7.00 (m, 4H), 5.23-5.16 (m, 1H), 4.55 (s, 2H), 3.81 (d, J = 8.0 Hz, 2H), 3.30 (t, J = 11.4
Hz, 2H), 2.94 (t, J = 10.8 Hz, 2H), 2.06 (d, J= 10.0 Hz, 2H); MS(m/z): [M+H] calc’d for

Ci9H20C1>N30 1s 376.09, found 376.13; HPLC & = 3.91 min.

5-Methyl-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (33)°

QR

HNK<

This compound was prepared according to the procedure
for compound 29 in 56% yield from 4-methyl-N'-(1-(2-chlorobenzyl)piperidin-4-yl)benzene-1,2-
diamine. "H NMR (400 MHz, CDCl3) & 7.78 (s, 1H), 7.54 (d, J = 5.6 Hz, 1H), 7.37 (d, J = 8.0
Hz, 1H), 7.20-7.15 (m, 2H), 6.89-6.86 (m, 2H), 4.37-4.31 (m, 1H), 3.68 (s, 2H), 3.07 (d, J = 10.8
Hz, 2H), 2.45 (t, J = 12.0 Hz, 2H), 2.37 (s, 3H), 2.29 (t, J = 10.8 Hz, 2H), 1.80 (d, J = 13.2 Hz,

2H); MS(m/z): [M+H] calc’d for CyoH»3CIN3O is 356.15, found 356.13; HPLC g = 3.74 min.
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5-Bromo-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (34)

QAR

HN

Br

o This compound was prepared according to the procedure
for compound 2 in 29% yield from 5-bromo-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one.
'H NMR (400 MHz, CD;0D) & 7.56 (dd, J = 7.4, 1.8 Hz, 1H), 7.42 (dd, J = 7.6, 1.6 Hz, 1H),
7.39-7.37 (m, 1H), 7.33 (td, J = 7.4, 1.8 Hz, 1H), 7.28 (td, J = 7.4, 1.8 Hz, 1H), 7.07-7.04 (m,
2H), 4.33 (tt, J = 12.2, 4.6 Hz, 1H), 3.75 (s, 2H), 3.14 (dd, J = 9.6, 2.0 Hz, 2H), 2.55 (qd, J =
12.6, 3.8 Hz, 2H), 2.36 (td, J =12.2, 2.0 Hz, 2H), 1.76 (dd, J = 12.2, 2.6 Hz, 2H); MS(m/z):

[M+H] calc’d for C19H»oBrCIN;O is 420.04, found 420.02; HPLC #gx = 3.91 min.

5-Fluoro-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3 H)-one, (35)

F

QR

HNK<

o This compound was prepared according to the procedure
for compound 2 in 22% yield from 5-fluoro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one.
'H NMR (400 MHz, CD;0D) & 7.55 (dd, J = 7.4, 1.8 Hz, 1H), 7.41 (dd, J = 7.8, 1.4 Hz, 1H),
7.35-7.25 (m, 3H), 6.84-6.78 (m, 2H), 4.30 (tt, J = 12.4, 4.4 Hz, 1H), 3.73 (s, 2H), 3.12 (dd, J =
9.6, 2.0 Hz, 2H), 2.50 (qd, J = 12.6, 3.6 Hz, 2H), 2.33 (td, J = 12.0, 2.0 Hz, 2H), 1.75 (dd, J =
12.2, 2.2 Hz, 2H); MS(m/z): [M+H] calc’d for C,9H,oCIFN;O is 360.12, found 360.10; HPLC tx

= 3.88 min.
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5-Methoxy-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1 H-benzo|d]imidazol-2(3 H)-one, (36)

Bos

HNK<N
O

/
0O

This compound was prepared according to the procedure
for compound 29 in 11% yield from 4-meth0xy-N1-(1-(2-ch10robenzyl)piperidin-4-yl)benzene-
1,2-diamine. '"H NMR (400 MHz, CDCl3) & 9.06 (s, 1H), 7.80 (dd, J = 5.4, 1.6 Hz, 1H), 7.49-
7.46 (m, 1H), 7.43-7.37 (m, 3H), 6.65 (d, J = 8.4 Hz, 2H), 4.68-4.63 (m, 1H), 4.48 (s, 2H), 3.78
(s,3H),3.73 (d, J = 10.4 Hz, 2H), 3.01 (t,J = 12.0 Hz, 2H), 2.94 (t, J = 12.8 Hz, 2H), 1.98 (d, J
= 12.0 Hz, 2H); MS(m/z): [M+H] calc’d for C,0H,3CIN;0, is 372.14, found 372.11; HPLC # =

3.60 min.

5-(Trifluoromethoxy)-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one,

Qo

F5CO
HNK<

© This compound was prepared according to the procedure
for compound 29 in 83% yield from 4-(trifluoromethoxy)-N'-(1-(2-chlorobenzyl)piperidin-4-
yl)benzene-1,2-diamine. "H NMR (400 MHz, CDCls) § 9.62 (s, 1H), 7.78 (t, J = 4.8 Hz, 1H),
7.52-7.40 (m, 4H), 6.98 (s, 1H), 4.73-4.68 (m, 1H), 4.50 (s, 2H), 3.75 (d, J = 11.2 Hz, 2H), 3.03
(t, J = 12.4 Hz, 2H), 2.91 (q, J = 12.0 Hz, 2H), 2.00 (d, J = 11.6 Hz, 2H); MS(m/z): [M+H]

calc’d for CyoH,oCIF3N30, is 426.11, found 426.13; HPLC fz = 4.00 min.
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5-(Methylsulfonyl)-1-(1-(2-chlorobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one,
(38)

\//O

QAR

HNK<

This compound was prepared according to the procedure for
compound 29 in 75% yield from 4-(methylsulfonyl)-N'-(1-(2-chlorobenzyl)piperidin-4-
yl)benzene-1,2-diamine. '"H NMR (400 MHz, CDCl3) § 9.24 (s, 1H), 8.03 (t, J = 8.8 Hz, 2H),
7.77 (dd, J = 8.4, 1.2 Hz, 1H), 7.70 (d, J = 1.6 Hz, 1H), 7.51-7.43 (m, 3H), 4.82-4.75 (m, 1H),
448 (s, 2H), 3.73 (d, J = 11.6 Hz, 2H), 3.19 (t,J = 13.6 Hz, 2H), 3.09 (q, J = 11.4 Hz, 2H), 3.04
(s, 3H), 2.03 (d, J = 12.0 Hz, 2H); MS(m/z): [M+H] calc’d for C,0H23CIN3O3S is 420.11, found

420.12; HPLC tg = 3.28 min.

1-(1-(2-Chlorobenzyl)piperidin-4-yl)-2-oxo-2,3-dihydro-1H-benzo|d]imidazole-5-
carbonitrile, (39)

o

This compound was prepared according to the procedure
for compound 29 in 70% yield from 3-amino-4-((1-(2-chlorobenzyl)piperidin-4-
yl)amino)benzonitrile. "H NMR (400 MHz, CDCl3) & 9.76 (s, 1H), 7.52 (d, J = 3.6 Hz, 1H),
7.42-7.36 (m, 4H), 7.30-7.22 (m, 2H), 4.41-4.35 (m, 1H), 4.38 (s, 2H), 3.10 (d, J = 7.2 Hz, 2H),
2.44 (t,J = 10.0 Hz, 2H), 2.32 (t, J = 10.8 Hz, 2H), 1.83 (d, J = 10.8 Hz, 2H); MS(m/z): [M+H]

calc’d for CyoH,oCIN4O is 367.12, found 367.14; HPLC #r = 3.50 min.
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4-Chloro-1-(1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one,
(40)°

Br

AL~

HNK<
@)

This compound was prepared according to the procedure
for compound 17 in 35% yield from 4-chloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-
one. Methane sulfonic acid (4.0 puL, 0.06 mmol) was added to a suspension of 40 in EtOH (1
mL). The mixture was heated to 60 °C for 30 min. The solvent was removed under reduced
pressure and the residue was dissolved in 1:1 water/acetonitrile. The solution was frozen and
then subjected to lyophilization overnight giving product 40 in the form of a mesylate salt. 'H
NMR mesylate (400 MHz, CD;OD) & 7.61 (dd, J = 9.2, 1.2 Hz, 1H), 7.57 (dd, J = 3.8, 1.4 Hz,
2H), 7.20 (dd, J = 6.0, 2.8 Hz, 1H), 7.09-7.07 (m, 2H), 4.54 (tt, J = 12.2, 4.2 Hz, 1H), 4.45 (s,
2H), 3.71 (d, J = 12.8 Hz, 2H), 3.36-3.30 (m, 2H), 2.80 (qd, J = 3.4 Hz, 2H), 2.71 (s, 3H), 2.10
(d, J = 12.4 Hz, 2H); MS(m/z): [M+H] calc’d for C;9H9BrCIFN;O is 438.03, found 437.99;

HPLC tr = 4.01 min.

5-Chloro-1-(1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3 H)-one,
CI0)

Br

B A

HNK<
O

Cl

This compound was prepared according to the procedure
for compound 2 in 63% yield from 5-chloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-one.

Methane sulfonic acid (65 pL, 1.0 mmol) was added to a suspension of 41 in EtOH (1 mL). The
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mixture was heated to 60 °C for 30 min. The solvent was removed under reduced pressure and
the residue was dissolved in 1:1 water/acetonitrile. The solution was frozen and then subjected to
lyophilization overnight giving product 41 in the form of a mesylate salt. '"H NMR mesylate (400
MHz, CDs;0OD)  7.61 (dd, J = 8.8, 0.8 Hz, 1H), 7.57 (dd, J = 3.8, 1.4 Hz, 2H), 7.23 (dd, J = 7.6,
1.2 Hz, 1H), 7.10 (d, J = 2.0 Hz, 1H), 7.08 (d, J = 1.2 Hz, 1H), 4.53 (tt, J = 12.4, 4.0 Hz, 1H),
4.45 (s, 2H), 3.70 (d, J = 12.8 Hz, 2H), 3.36-3.29 (m, 2H), 2.79 (qd, J = 13.0, 3.4 Hz, 2H), 2.72
(s, 3H), 2.09 (d, J = 14.0 Hz, 2H); MS(m/z): [M+H] calc’d for C,9H;9BrCIFN;0 is 438.03, found

438.11; HPLC #g = 3.66 min.

6-Chloro-1-(1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3 H)-one,
42)°

Cl Br

NCN F
HN
%

for compound 17 in 32% yield from 6-chloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-

This compound was prepared according to the procedure

one. Methane sulfonic acid (6.0 pL, 0.1 mmol) was added to a suspension of 42 in EtOH (1 mL).
The mixture was heated to 60 °C for 30 min. The solvent was removed under reduced pressure
and the residue was dissolved in 1:1 water/acetonitrile. The solution was frozen and then
subjected to lyophilization overnight giving product 42 in the form of a mesylate salt. '"H NMR
mesylate (400 MHz, CD;0D) 6 7.61 (dd, J = 10.0, 1.2 Hz, 1H), 7.57 (dd, J = 3.6, 1.2 Hz, 2H),
7.36 (d, J = 2.0 Hz, 1H), 7.08 (dd, J = 8.4, 2.0 Hz, 1H), 7.02 (d, J = 8.0 Hz, 1H), 4.55 (tt, J =

12.4, 4.0 Hz, 1H), 4.45 (s, 2H), 3.71 (d, J = 12.4 Hz, 2H), 3.36-3.32 (m, 2H), 2.77 (qd, J = 13.0,
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3.6 Hz, 2H), 2.72 (s, 3H), 2.10 (d, J = 14.8 Hz, 2H); MS(m/z): [M+H] calc’d for

C19H9BrCIFN;0 is 438.03, found 437.96; HPLC tr = 4.08 min.

4,6-Dichloro-1-(1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)-1 H-benzo|[d]imidazol-2 (3 H)-one,
(43)

Cl Br

O
N N F
HN
\S)

for compound 17 in 68% yield from 4,6-dichloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-

This compound was prepared according to the procedure

one. A solution of methane sulfonic acid in EtOH (0.06 M, 1.0 mL, 0.06 mmol) was added to 43.
The solvent was removed under reduced pressure and the residue was dissolved in 1:1
water/acetonitrile. The solution was frozen and then subjected to lyophilization overnight giving
product 43 in the form of a mesylate salt. 'H NMR mesylate (400 MHz, CD;0D) & 7.59-7.54 (m,
3H), 7.34 (d, J = 1.6 Hz, 1H), 7.13 (d, J = 5.0 Hz, 1H), 4.50 (tt, J = 12.4, 4.0 Hz, 1H), 4.36 (s,
2H), 3.62 (d, J = 12.4 Hz, 2H), 3.20 (t, J = 12.4 Hz, 2H), 2.79-2.72 (m, 5H), 2.05 (d, J = 12.4
Hz, 2H); MS(m/z): [M + H] calc’d for Ci9HsBrCl,FN;O is 471.99, found 472.10; HPLC t =

3.76 min.

5,6-Dichloro-1-(1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)-1 H-benzo[d]imidazol-2(3 H)-one,
(44)"

Cl Br
Cl

HNW<N4<:/\N F
O

for compound 2 in 31% yield from 5,6-dichloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-

This compound was prepared according to the procedure
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one. Methane sulfonic acid (13 pL, 0.2 mmol) was added to a suspension of 44 in EtOH (1 mL).
The mixture was heated to 60 °C for 30 min. The solvent was removed under reduced pressure
and the residue was dissolved in 1:1 water/acetonitrile. The solution was frozen and then
subjected to lyophilization overnight giving product 44 in the form of a mesylate salt. '"H NMR
mesylate (400 MHz, CD;0D) & 7.61 (dd, J = 9.0, 1.4 Hz, 1H), 7.56 (dd, J = 4.0, 2.0 Hz, 2H),
7.47 (s, 1H), 7.20 (s, 1H), 4.53 (tt, J = 12.4, 4.0 Hz, 1H), 4.45 (s, 2H), 3.70 (d, J = 12.8 Hz, 2H),
3.35-3.28 (m, 2H), 2.81-2.71 (m, 5H), 2.09 (d, J = 14.4 Hz, 2H); MS(m/z): [M+H] calc’d for

C19H13BI'C12FN3O 1S 47199, found 47218, HPLC fR= 4.00 min.

4,5,7-Trichloro-1-(1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)-1H-benzo[d]imidazol-2(3H)-
one, (45)
Br
Cl

HNK<
O

This compound was prepared according to the procedure
for compound 17 in 34% yield from 4,5,7-trichloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-
2(3H)-one. A solution of methane sulfonic acid in EtOH (0.06 M, 1.0 mL, 0.06 mmol) was
added to 45. The solvent was removed under reduced pressure and the residue was dissolved in
1:1 water/acetonitrile. The solution was frozen and then subjected to lyophilization overnight
giving product 45 in the form of a mesylate salt. "H NMR mesylate (400 MHz, CD;0D) & 7.57-
7.53 (m, 3H), 7.42 (s, 1H), 4.36 (s, 2H), 3.79 (tt, J = 11.4, 4.4 Hz, 1H), 3.57 (d, J = 12.8 Hz,
2H), 3.14 (td, J = 13.0, 2.2 Hz, 2H), 2.72 (s, 3H), 2.20 (d, J = 14.4 Hz, 2H), 1.87 (qd, J = 13.8,
3.6 Hz, 2H); MS(m/z): [M + H] calc’d for C;9H;7BrCI3FN;0 is 505.95, found 505.77; HPLC % =

4.51 min.
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5,6-Dichloro-1-(1-(4-bromobenzyl)piperidin-4-yl)-1H-benzo|d]imidazol-2(3H)-one, (46)™"

Cl Br
Cl

for compound 17 in 42% yield from 5,6-dichloro-1-(piperidin-4-yl)-1H-benzo[d]imidazol-2(3 H)-

This compound was prepared according to the procedure

one. Methane sulfonic acid (13 pL, 0.2 mmol) was added to a suspension of 46 in EtOH (1 mL).
The mixture was heated to 60 °C for 30 min. The solvent was removed under reduced pressure
and the residue was dissolved in 1:1 water/acetonitrile. The solution was frozen and then
subjected to lyophilization overnight giving product 46 in the form of a mesylate salt. '"H NMR
mesylate (400 MHz, CD;0D) & 7.71 (dd, J = 6.6, 1.6 Hz, 2H), 7.50 (dd, J = 6.6, 1.6 Hz, 2H),
7.48 (s, 1H), 7.19 (s, 1H), 4.52 (tt, J = 12.4, 4.0 Hz, 1H), 4.37 (s, 2H), 3.63 (d, J = 12.8 Hz, 2H),
3.25 (td, J = 13.0, 2.4 Hz, 2H), 2.80-2.69 (m, 5H), 2.08 (d, J = 14.8 Hz, 2H); MS(m/z): [M + H]

calc’d for C19H9BrCI,NsO is 454.00, found 454.23; HPLC fgx = 3.76 min.

5,6-Dichloro-1-(1-(4-bromobenzyl)azepan-4-yl)-1H-benzo|d]imidazol-2(3H)-one, (47)
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Cl
Cl

HN\SJNO/\@Br

procedure for compound 4 in 71% yield from 5,6-dichloro-1-(azepan-4-yl)-1H-

This compound was prepared according to the

benzo[d]imidazol-2(3H)-one. A solution of methane sulfonic acid in EtOH (0.06 M, 1.0 mL,
0.06 mmol) was added to 47. The solvent was removed under reduced pressure and the residue
was dissolved in 1:1 water/acetonitrile. The solution was frozen and then subjected to
lyophilization overnight giving product 47 in the form of a mesylate salt. '"H NMR mesylate (400
MHz, CD;0D) & 7.67 (d, J = 1.6 Hz, 2H), 7.49 (t, J = 8.0 Hz, 3H), 7.19 (s, 1H), 4.58-4.51 (m,
1H), 4.40 (s, 2H), 3.66-3.61 (m, 1H), 3.43 (m, 3H), 2.78-2.70 (m, 4H), 2.38-2.30 (m, 1H), 2.23-
2.09 (m, 3H), 2.04-2.02 (m, 1H); MS(m/z): [M+H] calc’d for C,oH,BrCI,N;0 is 468.02, found

468.05; HPLC g = 3.87 min.

(R)-5,6-dichloro-1-(1-(4-bromobenzyl)pyrrolidin-3-yl)-1H-benzo|d]imidazol-2(3H)-one, (48)

Cl
Cl

O

procedure for compound 9 in 62% yield from (R)-5,6-dichloro-1-(pyrrolidin-3-yl)-1H-

This compound was prepared according to the

benzo[d]imidazol-2(3H)-one. 'H NMR (400 MHz, CDCl3) 5 8.48 (s, 1H), 8.19 (s, 1H), 7.47 (d, J
= 8.4 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.12 (s, 1H), 5.16-5.12 (m, 1H), 3.76 (d, J = 12.8 Hz,

1H), 3.50 (d, J = 12.8 Hz, 1H), 3.24 (t, J = 8.0 Hz, 1H), 2.96 (d, J = 10.0 Hz, 1H), 2.51 (t, J =
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10.0 Hz, 1H), 2.37-2.25 (m, 2H), 2.04 (t, J = 9.8 Hz, 1H); MS(m/z): [M+H] calc’d for

C18H17BI'C12N3O 1S 43999, found 43996, HPLC fR= 4.26 min.

(8)-5,6-dichloro-1-(1-(4-bromobenzyl)pyrrolidin-3-yl)-1H-benzo|d]imidazol-2(3H)-one, (49)

Cl
Cl

HNKNII'G/\Q\&

procedure for compound 9 in 61% yield from (S)-5,6-dichloro-1-(pyrrolidin-3-yl)-1H-

This compound was prepared according to the

benzo[d]imidazol-2(3H)-one. '"H NMR (400 MHz, CDCl5) & 9.58 (s, 1H), 8.19 (s, 1H), 7.47 (d, J
= 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.15 (s, 1H), 5.15 (tt, J = 10.4, 3.6 Hz, 1H), 3.76 (d, J =
12.8 Hz, 1H), 3.51 (d, J = 12.8 Hz, 1H), 3.25 (t, J = 12.4 Hz, 1H), 2.96 (d, J = 10.4 Hz, 1H),
2.52 (t, J = 9.6 Hz, 1H), 2.37-2.26 (m, 2H), 2.08-1.98 (m, 1H); MS(m/z): [M+H] calc’d for

Ci3H6BrC1aN30 is 439.99, found 439.99; HPLC tr = 3.29 min.

(R)-1-(1-(4-bromobenzyl)piperidin-3-yl)-5,6-dichloro-1H-benzo|d]imidazol-2(3H)-one, (50)
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Cl

’ y Br
PSS

compound 9 in 36% yield from (R)-5,6-dichloro-1-(piperidin-3-yl)-1H-benzo[d]imidazol-2(3H)-

This compound was prepared according to the procedure for

one. "H NMR (400 MHz, CD;OD) & 7.47 (d, J = 8.4 Hz, 2H), 7.44 (s, 1H), 7.28 (d, J = 8.4 Hz,
2H), 7.16 (s, 1H), 4.38 (tt, J = 11.6, 4.0 Hz, 1H), 3.59 (s, 2H), 2.90 (d, J = 11.2 Hz, 2H), 2.74 (t,
J = 10.6 Hz, 1H), 2.26-2.16 (m, 2H), 1.87 (dd, J = 11.6, 2.2 Hz, 2H), 1.79-1.78 (m, 1H);

MS(m/z): [M+H] calc’d for C;9H9BrCIl;N;0 is 454.00, found 454.04; HPLC #g = 4.24 min.

(S)-1-(1-(4-bromobenzyl)piperidin-3-yl)-5,6-dichloro-1H-benzo|d]imidazol-2(3H)-one, (51)

Cl

N/—< >*Br
HNKNII'Q

compound 9 in 42% yield from (S)-5,6-dichloro-1-(piperidin-3-yl)-1H-benzo[d]imidazol-2(3 H)-

This compound was prepared according to the procedure for

one. '"H NMR (400 MHz, CD;OD) § 7.47 (d, J = 8.4 Hz, 2H), 7.43 (s, 1H), 7.28 (d, J = 8.4 Hz,
2H), 7.16 (s, 1H), 4.38 (tt, J = 12.0, 3.8 Hz, 1H), 3.59 (s, 2H), 2.90 (d, J = 11.6 Hz, 2H), 2.74 (t,
J = 11.0 Hz, 1H), 2.26-2.12 (m, 2H), 1.87 (dd, J = 12.2, 2.2 Hz, 2H), 1.79-1.69 (m, 1H);

MS(m/z): [M+H] calc’d for C;9H9BrCIl,N;0 is 454.00, found 454.00; HPLC #g = 4.14 min.

S35



NP S

{ Y

)

N\ |

° JUWMMUMML”_/ML

~

ot

)

0

(%)

" HNMR of (25)

HN‘

e

YU

090"
890°
8L0"
580"
bOT"
ETT"
611"
eeL”
99L°7
9LL”

008
o1s
o0zs

144N
bS8
SL8*
988"
688"
606"
0zZ6

666"

900
1€0

8€0"

k90
TL0
10T
80T
€ET
1329
99T
€LT
z8¥

06¥ "

21s

816"
228"
Leg:”
ze8”
£G98°

658
114
60F
9zh
4474

6Sb "
89p°
6LE"
88p "
660"
01s*
756"
SLE"
€66°
666"
b10*
020°
650"
990"

Lo
LLO

§80°
L60"
vae’
892"
IR A
182"
982"
882"

NNNNNNNN

OOMNNNNNNNNNN NN

[~

‘—W

N L T R

pS6"
GL6"
€66°
666"
pT0”
0zo*
650"
990"
o
LLo*®
G80°
L60"
b9z
892"
9LZ"

982"

ppm

2 7.1 1.

7.3

NN

Dl el ol ol o o R - R R R )

050°T
66T T

I8T°F

. S
210" 1
S

S36




850" € ~——
180" E——

9ts'e
cos e

e
929"

Loty —=2

"HNMR of (26)

ppm

91€"

|

€EE"
08G"
L09"
£€79°
vLY"
TLe"
966"

L3

§20°
208
60"
PLO"
Z0t”’
€V’
€5T°
Lz
€82°
GoE"
vIe”
LEE"
9veE"
89¢€"
8LE"

1.8 1.7 1.6 1.5 1.4

,

S

86€"

80%"
Lp8"
vLe®
850"
v80
9LS
£6S
0t19°
9z9°
LEO"
Lvo"
LS0"
£90°
LLo®

2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9
&l

o

Yo

L80"
860"
Lot*
096"
N 8L6"
S 886"
661"
s1Z*
91€"
9g€
8Ly
669

3.4 3.3 3.2 3.1 3.0 2.9 2.8
1o
2

CCC OO IEEESTOMNAMMOONNNNNNNNN NN NN NN NN NN A oA o oo

TR TS

i

4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5

818° 0T —

OCF

s
{

096"
‘9
886"

66T"
Stz

+ 9T€"
- 9g€”

8LE"
660"

w./

&~
£ ===
L~
L—

A —
="

ol

o
=
el

F o

S37



l/

‘\]

e N2

3.0

2

o«
8zh'e— .L:/ﬂ
65p°€—— S
ave
©
[
STL'E—— T
ShLE—— 602

&
&l
o
§LO'Z~_ M=
LTz A
(4844 ~
~
|
«
o~
©
[
B :
— F« 66"
Lvgz—" h
o

"HNMR of (29)
0
HN\\<N
(0]

SL0°¢
Lot-e
zitr'e
€6L°C
sZ8°'c
Lvs'z
6ZE°E
EEE'E
86E°'€
82Zh'€
6Gh '€
8LE'E
GIL'E
ShL €
955" b
995°%
986 b
965° b
Lo9'p
LI9'%
8Z9°p
8E9' P
GEO'L

296°L
609°L
Z19°L
829°L
2€9°L
669°L
poL L
8TIL L
L L

L0Z"L

NﬁN.rV
S22 L———
mNN.h\:

bLb L
8LE L
€60° L
L6b' L
Tis'L
SIS°L
615" L
bes' L —=
8ES'L—=
€PS L
LSS L
298°L
609°L
Z19°L
829°L
Z€9°L
669°L
voLL
8IL L
czL L

SNV

{

o

1

7.4

.

7.7

)

000°2

()

020°T

7

’/

Sh1'2

a

GEO0' T

10

11

12

14

16

prANY

S38



9"
99"
oLe®

=
=

T

Ly6'2

SL6'Z——

NV

0
3

" HNMR of (30)

v
W

s
1%

|
U

b

il

) WL W v

o

S T

L 00°2
—

3

°

# 00°L

2

pEEN

Fe
T0°1
g0 1
\oo T
\eot
Eoo
Lo
=
2
Fo—Ze0
[ o~
o
[ ™
]
-
=

S39



£L0° 2 ——
sor'z—

0FL"Z~—0
£90° 7 ——
£6L'T—
28—

BIL € ——

6hL E—

"HNMR of (31)

4.1

4.3 4.2

4.4

4.5

7

€L0°2
So0t°2
0€L"Z
€9L°2
€6L°C
1z8°'z
66€°E
0Ep "€
09k €
8TIL'E
6VL"E
bSS' P
G95°F
186°F
S6S° b
909"
S19°p
929 b
LE9 Y
810" L
8€0°L
990°L
TLO'L
L80°L
T60°L
99€° L
OLE"L
78F"L
L8R L
205°L
905°L
025°L
pZs L
LS L
TES'L
LbS L
285°¢L
996°L
oLS"L
6T9°L
229°'L
8€9°L
Zh9°L
689°L
b69°L
80L"L
etL L

===

W

810" L~
8E0 L~
990°L
TLOL

L8O L—F
Hmo.hu\l

ol L

Fe

o

14

15

16

:

98

| |

00
LL

I

L9

16
16

¥

N

2l

(4
1

||

:

[}
0

881

7

o

S40



690z ——
P zZ—0

89—
9TL'E——

" HNMR of (41)

pom

2.0

i

)

2.3 2.2 24

2.4

690"
votr"
8TIL"
pEL”
bEL"

69L

Ll
108°
018°
24N
[22: M
€62°
sze”
€ee”
(320
Lse”
89"

9TL

6vb"
16%°
106°
cIs”

2es
ZES
{4441
2S8
€98
€LS
868

9L0"
6L0"
S60°
got*
1ze
vz
ope*
(22
99s*
695"
GLS"
6LSG"
765"

96S
8L9
[24°]

YISO TIIITTITNMNMNONNNNNNNNNNN NN

TR TS ==

9L0"L
6L0°L

S60°L—=
ooﬂ‘h\n

T22°L
vez L
ovZ L
€z L

99G°L
69G°L
GLS'L
6LS L
v6s L

i

N

S41

.




" HNMR of (44)

Cl
Cl

NDEHNOWON O
SO~V
mmmmmmm

hhhhhhh

—T097

Br

\\\////

geIgens

i N i

hhhhhhhhh
mmmmmmmmm
mmmmmmmmm

\\\\\\\\\

LUOVITITMANMNOANMTIODTI N TN
mmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmm

SN Wr/

S42

1,13
2.00~
2.07>=
23.29 —
551 —
- T—
2,13 =



"HNMR of (46)

Cl

Cl

HNWENACN

~FNHY DA T O
HHO0O OO®®™~
N0 DS TS

Br

LT AaN NN

S T N2

j:r \g.r Wgr ¥ ¥
i N | ol i

ooegggzeca w\Dmvr"«(\'v—#Co\ml\\Dm-«\h\cmvvﬁoc\wwm NNNNN
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Y e SN

T
11

S43



Molecular Strings

Compound

Smiles

1

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=CC=C4)CC3

2

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=C(CI)C=CC=C4)CC3

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC(Cl)=CC=C4)CC3

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=C(C1)C=C4)CC3

O=-CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=C(C)C=C4)CC3

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=C(Br)C=C4)CC3

0=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=C(OC)C=C4)CC3

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=C(NC(C)=0)C=C4)CC3

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC=C(C#N)C=C4)CC3

10

O=CINC2=C(C=CC=C2)NI1C3CCN(CC4=CC=C(C(N)=0)C=C4)CC3

11

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC(OC)=CC=C4)CC3

12

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=CC(OC(F)(F)F)=CC=C4)CC3

13

O=-CINC2=C(C=CC=C2)N1C3CCN(CC4=CC(Cl)=C(CI)C=C4)CC3

14

O=CINC2=C(C=CC=C2)N1C3CCN(CC4=C(C)C=C(C1)C=C4)CC3

15

O=-CINC2=C(C=CC=C2)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3

16

O-CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=CC=CC=C4)CC3

17

O-CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=C(CI)C=CC=C4)CC3

18

O=CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=CC=C(C1)C=C4)CC3

19

O=CINC2=C(C=CC=C2)N1C3CCN(C(CC)C4=CC=C(Cl)C=C4)CC3

20

O=CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=CC=C(F)C=C4)CC3

21

O=CINC2=C(C=CC=C2)NI1C3CCN(C(C)C4=CC=C(Br)C=C4)CC3

22

O=CINC2=C(C=CC=C2)NIC3CCN(C(C)C4=CC=C(0C)C=C4)CC3

23

O=CINC2=C(C=CC=C2)NIC3CCN(C(C)C4=CC=C(0OCC)C=C4)CC3

24

O=CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=CC=C(OC(C)C)C=C4)CC3

25

O=CINC2=C(C=CC=C2)NI1C3CCN(C(C)C4=CC(OCCO5)=C5C=C4)CC3
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26

O=-CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=CC=C(OC(F)(F)F)C=C4)CC3

27 0=CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=C(F)C=C(Br)C=C4)CC3

28 0=CINC2=C(C=CC=C2)N1C3CCN(C(C)C4=C(F)C=C(CI)C=C4)CC3

29 0=CINC2=C(C=CC=C2CI)N1C3CCN(CC4=C(CI)C=CC=C4)CC3

30 0=CINC2=C(C=CC(Cl)=C2)N1C3CCN(CC4=C(Cl)C=CC=C4)CC3

31 0=CINC2=C(C=C(CI)C=C2)N1C3CCN(CC4=C(Cl)C=CC=C4)CC3

32 0=CINC2=C(C(Cl)=CC=C2)N1C3CCN(CC4=C(Cl)C=CC=C4)CC3

33 0=CINC2=C(C=CC(C)=C2)N1C3CCN(CC4=C(Cl)C=CC=C4)CC3

34 0=CINC2=C(C=CC(Br)=C2)N1C3CCN(CC4=C(CI)C=CC=C4)CC3

35 0=CINC2=C(C=CC(F)=C2)N1C3CCN(CC4=C(Cl)C=CC=C4)CC3

36 0=CINC2=C(C=CC(OC)=C2)N1C3CCN(CC4=C(CI)C=CC=C4)CC3

37 0=CINC2=C(C=CC(OC(F)(F)F)=C2)N1C3CCN(CC4=C(CI)C=CC=C4)CC3
38 0=CINC2=C(C=CC(S(=0)(C)=0)=C2)N1C3CCN(CC4=C(CI)C=CC=C4)CC3
39 0=CINC2=C(C=CC(C#N)=C2)NIC3CCN(CC4=C(CI)C=CC=C4)CC3

40 0=CINC2=C(C=CC=C2CI)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3

41 0=CINC2=C(C=CC(Cl)=C2)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3

42 0=CINC2=C(C=C(CI)C=C2)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3

43 0=CINC2=C(C=C(CI)C=C2CI)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3
44 0=CINC2=C(C=C(CI)C(Cl)=C2)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3
45 0=CINC2=C(C(CI)=CC(Cl)=C2CI)N1C3CCN(CC4=C(F)C=C(Br)C=C4)CC3
46 0=CINC2=C(C=C(CI)C(Cl)=C2)N1C3CCN(CC4=CC=C(Br)C=C4)CC3
47 0=CINC2=C(C=C(CI)C(Cl)=C2)N1C3CCN(CC4=CC=C(Br)C=C4)CCC3
48 0=CINC2=C(C=C(CI)C(C)=C2)N1[C@@H]3CCN(CC4=CC=C(Br)C=C4)C3
49 0=CINC2=C(C=C(CI)C(C)=C2)N1[C@H]3CCN(CC4=CC=C(Br)C=C4)C3
50 0=CINC2=C(C=C(CI)C(C1)=C2)N1[C@@H]3CCCN(CC4=CC=C(Br)C=C4)C3

51

0=CINC2=C(C=C(CI)C(CI)=C2)N1[C@H]3CCCN(CC4=CC=C(Br)C=C4)C3
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