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1. Synthetic procedures

2-|6-(1H-Indazol-1-yl)hexyl]isoindoline-1,3-dione (15), 2-[6-(2H-Indazol-2-
yDhexyl]isoindoline-1,3-dione (16)

Srrphy S
\/\/\/\% N N~~~
15 N N
@) 16
O
Sodium hydride (60 %, dispersion in mineral oil, 166 mg, 4.15 mmol) was added to a solution
of indazole (411 mg, 3.48 mmol) in dry DMF (10 mL) with stirring. The mixture was then
heated to 60 °C. After 30 min, 2-(6-bromohexyl)isoindoline-1,3-dione (1.16 g, 3.74 mmol) was
added and the mixture was further stirred at 60 °C for 4 h. After cooling to room temperature,
the reaction mixture was diluted with water and exhaustively extracted with ethyl acetate. The
combined organic phases were washed with water, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. Chromatography on silica gel (gradient elution:
cyclohexane to cyclohexane/ethyl acetate 6:4) afforded 15 (321 mg, 27%) as oil and 16 (247
mg, 20%) as solid. 15: C21H21N302 (347.4); 'H NMR (600 MHz, CDCl3): § (ppm) = 1.32 —
1.45 (m, 4H), 1.60 — 1.69 (m, 2H), 1.89 — 1.97 (m, 2H), 3.63 — 3.67 (m, 2H), 4.36 — 4.40 (m,
2H), 7.13 (td, J = 7.4 and 3.3 Hz, 1H), 7.34 — 7.42 (m, 2H), 7.67 — 7.74 (m, 3H), 7.80 — 7.85
(m, 2H), 7.98 (d, J = 3.3 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 348.1707,
found: 348.1674. 16: C21H21N302 (347.4); mp 117 — 119 °C; 'H NMR (600 MHz, CDCls): 8
(ppm) =1.35-1.42 (m, 4H), 1.64 — 1.69 (m, 2H), 2.00 — 2.06 (m, 2H), 3.66 (t,J = 7.2 Hz, 2H),
442 (t, J =7.2 Hz, 2H), 7.08 (ddd, J =8.5,6.6 and 1.0 Hz, 1H), 7.28 (ddd, J =8.7, 6.6
and 1.2 Hz, 1H), 7.64 (dt, J = 8.4 and 1.0 Hz, 1H), 7.68 — 7.72 (m, 3H), 7.81 — 7.85 (m, 2H),
7.91 (s, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 348.1707, found: 348.1702.

6-(1H-Indazol-1-yl)hexan-1-amine (17)

=N
N\/\/\/\
NH,

A solution of 15 (301 mg, 0.87 mmol) in ethanol (50 mL) was treated with hydrazine
monohydrate (261 mg, 5.21 mmol) under stirring, and the mixture was heated under reflux for
3.5 h. The solvent was then removed under reduced pressure, and the resulting residue was
treated with aqueous sodium hydroxide solution (50 mL, pH > 10). The aqueous layer was
exhaustively extracted with ethyl acetate. The combined organic phases were washed with
aqueous sodium hydroxide solution, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure to yield 17 (174 mg, 92%) as an oil. C13Hi9N3 (217.3); 'H NMR (400
MHz, CDCl3): 6 (ppm) = 1.27 — 1.49 (m, 6H), 1.90 — 1.97 (m, 2H), 2.64 — 2.69 (m, 2H), 4.38



(t,J =7.1Hz, 2H), 7.13 (ddd, J = 7.9, 6.4 and 1.3 Hz, 1H), 7.34 — 7.42 (m, 2H), 7.73 (dt, J
=8.1and 1.0 Hz, 1H), 7.98 (d, J = 0.9 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.:
218.1652, found: 218.1659.

tert-Butyl (2-{|6-(1H-indazol-1-yl)hexyl]amino}-2-oxoethyl)carbamate (18)

A JOJ\/H 0
o)

A solution of 17 (164 mg, 0.75 mmol), N-(tert-butoxycarbonyl)glycine (145 mg, 0.83 mmol)
and 1-hydroxybenzotriazole (88 % (m/m), 127 mg, 0.83 mmol) in dry DMF (6 mL) was treated
with N-(3-dimethylaminopropyl)-N'"-ethylcarbodiimide hydrochloride (EDC-HCI) (159 mg,
0.83 mmol) and stirred at room temperature for 16 h. After completion, semisaturated aqueous
sodium bicarbonate solution was added, and the reaction mixture was exhaustively extracted
with ethyl acetate. The combined organic phases were washed twice with saturated sodium
bicarbonate solution, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was purified by chromatography on silica gel (gradient elution:
cyclohexane/ethyl acetate 1:1 to cyclohexane/ethyl acetate 2:8) to afford 18 (181 mg, 64%) as
an oil. C20H30N4O3 (374.5); 'TH NMR (400 MHz, CDCl3): & (ppm) = 1.25 — 1.40 (m, 4H), 1.42
— 1.51 (m, 11H), 1.92 (p, J = 7.0 Hz, 2H), 3.22 (q, J = 6.7 Hz, 2H), 3.76 (s, 2H), 4.40 (t, J
= 7.0 Hz, 2H), 5.19 (s, 1H), 6.23 (s, 1H), 7.16 (ddd, J = 8.2, 5.5 and 2.2 Hz, 1H), 7.39 — 7.41
(m, 2H), 7.74 (dt, J = 8.2 and 1.0 Hz, 1H), 8.01 (d, J = 0.7 Hz, 1H); HRMS (APCI, direct
probe) m/z [M+H]" calc.: 375.2391, found: 375.2410.

N-16-(1H-Indazol-1-yl)hexyl]-2-aminoacetamide dihydrochloride (19)

N~y J\/ NH"CI
HCI H

A solution of compound 18 (165 mg, 0.44 mmol) in ethyl acetate (3 mL) was treated with 4 M
HCI in cyclopentyl methyl ether (3 mL) and stirred at room temperature for 4 h. The solvent
was then removed under reduced pressure, and the resulting residue was dispersed in ethyl
acetate. After filtration, the filter cake was dried under reduced pressure to give 19 as a solid
(100 mg, 65%). C15sH24CLbN4O (347.3); HPLC purity (method 1): > 99 %; '"H NMR (600 MHz,
[D6]DMSO): & (ppm) = 1.19 — 1.25 (m, 2H), 1.26 — 1.32 (m, 2H), 1.34 — 1.39 (m, 2H), 1.81 (p,
J=17.1Hz, 2H), 3.06 (td, J = 6.9 and 5.5 Hz, 2H), 3.48 (q, J = 5.7 Hz, 2H), 4.39 (t,J = 6.9 Hz,
2H), 7.12 (ddd, J = 7.9, 6.8 and 0.9 Hz, 1H), 7.35 — 7.39 (m, 1H), 7.65 — 7.67 (m, 1H), 7.75
(dt,J = 8.1 and 1.0 Hz, 1H), 8.04 (d, J = 1.0 Hz, 1H), 8.14 (s, 3H), 8.42 (t,J = 5.6 Hz, 1H,);
BBC NMR (151 MHz, [Ds]DMSO): & (ppm) = 25.9, 28.7, 29.4, 38.6, 40.0, 47.9, 109.6, 120.2,



120.8, 123.4, 125.9, 132.4, 139.2, 165.6; HRMS (APCI, direct probe) m/z [CisH2N4O+H]*
calc.: 275.1866, found: 275.1873.

6-(2H-Indazol-2-yl)hexan-1-amine (20)

e

’N\/\/\/\
N NH,

Compound 16 (165 mg, 0.47 mmol) was reacted with hydrazine monohydrate (141 mg, 2.82
mmol) following the same procedure described for the synthesis of compound 17, affording 20
(72 mg, 70%) as an oil. Ci3Hi9N3 (217.3); 'H NMR (400 MHz, CDCI3): 6 (ppm) = 1.29 — 1.50
(m, 6H), 2.02 (p, J = 7.1 Hz, 2H), 2.69 (t, J = 6.8 Hz, 2H), 4.40 (t, J = 7.1 Hz, 2H), 7.07 (ddd,
J=8.4,6.6and 0.9 Hz, 1H), 7.27 (ddd, J = 8.8, 6.7 and 1.0 Hz, 1H), 7.64 (dt,J = 8.4, 1.1 Hz,
1H), 7.69 — 7.72 (m, 1H), 7.90 (d, J = 1.0 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]*
calc.: 218.1652, found: 218.1679.

tert-Butyl (2-{|6-(2H-indazol-2-yl)hexyl]amino}-2-oxoethyl)carbamate (21)

Q'\\' Q H
N\ N\/\/\/\N)K/N\H/O\’<
H 0

Compound 20 (64 mg, 0.29 mmol) was treated with N-(fert-butoxycarbonyl)glycine (56 mg,
0.32 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (gradient elution: cyclohexane/ethyl acetate 4:6 to ethyl
acetate) afforded 21 (69 mg, 63%) as an oil. C20H30N403 (374.5); '"H NMR (400 MHz, CDCl3):
d (ppm) = 1.31 — 1.42 (m, 4H), 1.44 (s, 9H) 1.50 (p, J = 7.2 Hz, 2H), 2.06 (p, J = 7.1 Hz, 2H),
3.25(q,J = 6.6 Hz, 2H), 3.77 (d, J = 5.7 Hz, 2H), 4.48 — 4.54 (m, 2H), 5.17 (s, 1H), 6.23 (s,
1H), 7.13 = 7.19 (m, 1H), 7.34 — 7.41 (m, 1H), 7.67 - 7.71 (m, 1H), 7.73 — 7.77 (m, 1H), 7.99
(d,J = 3.4 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 375.2391, found: 375.2422.

N-16-(2H-Indazol-2-yl)hexyl]-2-aminoacetamide dihydrochloride (22)

g ;
N N\/\/\/\NJ\/NH3+C"

HCI H

A solution of 21 (59 mg, 0.16 mmol) in a mixture of ethyl acetate and 4 M HCI in cyclopentyl
methyl ether (1:1, 4 mL) was stirred at room temperature for 4 h. After removal of the solvent,
the oily residue was dispersed in a small amount ethyl acetate and treated in an ultrasonic bath

for 5 min before the solvent was removed again. This process was repeated two more times.



The almost solid residue was then dispersed in ethyl acetate and filtered. After vacuum drying
of the filter residue, 22 (13 mg, 24%) was obtained as a solid. Ci1sH24CIbN4O (347.3); HPLC
purity (method 1): > 99 %; 'H NMR (600 MHz, [Dg]DMSO): & (ppm) = 1.20 — 1.26 (m, 2H),
1.28 — 1.34 (m, 2H), 1.37 — 1.42 (m, 2H), 1.91 (p, J = 7.1 Hz, 2H), 3.08 (q, J = 6.6 Hz, 2H),
3.49(q,J = 5.8 Hz, 2H), 4.41 (t, J = 7.0 Hz, 2H), 7.02 (ddd, J = 8.3, 6.6 and 0.9 Hz, 1H), 7.22
(ddd, J = 8.7, 6.6 and 1.1 Hz, 1H), 7.57 — 7.60 (m, 1H), 7.69 (dt, J = 8.4 and 1.2 Hz, 1H), 8.07
(s, 3H), 8.35 — 8.38 (m, 2H); 3*C NMR (151 MHz, [Ds]DMSO): & (ppm) = 25.66, 25.77, 28.7,
29.9, 38.5, 40.1, 52.6, 116.9, 120.5, 120.8, 121.3, 123.7, 125.2, 147.9, 165.6; HRMS (APCI,
direct probe) m/z [Ci1sH22N4sO+H]* calc.: 275.1866, found: 275.1870; Elemental analysis calcd.
for C15sH24CIN4O: C 51.88, H 6.97, N 16.13, found: C 53.42, H 7.24, N 15.58.

1-[6-(1,3-Dioxoisoindolin-2-yl)hexyl]-1H-benzotriazole-5-carbonitrile (35), 1-[6-(1,3-
dioxoisoindolin-2-yl)hexyl]-1H-benzotriazole-6-carbonitrile (36)

N:[\l] o) N:[\lj (@]
N\/\/\/\ N
N ~TN TN
NC/®/ . % Q/ N
o] 36 o]

A solution of benzotriazole-5-carbonitrile (504 mg, 3.50 mmol) in acetonitrile (50 mL) was
treated with 2-(6-bromohexyl)isoindoline-1,3-dione (1.08 g, 3.48 mmol) and potassium
carbonate (967 mg, 7.00 mmol) and heated under reflux for 4 h. After cooling to room
temperature, the mixture was filtered and the filtrate concentrated under reduced pressure.
Chromatography on silica gel (cyclohexane/ethyl acetate 7:3) yielded the regio isomers 35 (285
mg, 22%) and 36 (185 mg, 14%) as solids. 35: C21H19N50> (373.4); mp 142 — 144 °C; '"H NMR
(600 MHz, [Ds]DMSO): 6 (ppm) = 1.24 — 1.31 (m, 4H), 1.54 (p, J = 7.0 Hz, 2H), 1.90 (p, J
= 7.0 Hz, 2H), 3.52 (t,J = 7.1 Hz, 2H), 4.75 (t,J = 7.0 Hz, 2H), 7.79 — 7.86 (m, 4H), 7.90 (dd,
J=28.6and 1.4 Hz, 1H), 8.12 (dd, J = 8.7 and 0.9 Hz, 1H), 8.75 (t, J = 1.1 Hz, 1H,); HRMS
(APCI, direct probe) m/z [M+H]" calc.: 374.1612, found: 374.1630. 367: C21H19NsO, (373.4);
mp 153 — 155 °C; '"H NMR (600 MHz, [Ds]DMSO): 8 (ppm) = 1.25 — 1.33 (m, 4H), 1.54 (p,
J=7.1Hz, 1H), 1.91 (p, J = 6.9 Hz, 2H), 3.52 (t, J = 7.1 Hz, 2H), 4.75 (t, J = 7.1 Hz, 2H),
7.75 (dd, J = 8.6 and 1.4 Hz, 1H), 7.80 — 7.86 (m, 4H), 8.24 (dd, J = 8.6 and 0.9 Hz, 1H,), 8.69
(t,J = 1.1 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 374.1612, found: 374.1607.



1-(6-Aminohexyl)-1H-benzotriazole-5-carbonitrile (37)

N=N

|
N\/\/\/\NHz
NC

Compound 35 (270 mg, 0.72 mmol) was reacted with hydrazine monohydrate (216 mg, 4.31
mmol) following the same procedure described for the synthesis of compound 17, affording 37
(169 mg, 96%) as a solid. C13H 7N (243.3); mp 46 — 48 °C; 'H NMR (400 MHz, [Ds]DMSO):
d (ppm) = 1.18 — 1.33 (m, 6H), 1.91 (p, J = 7.1 Hz, 2H), 2.46 (t, J = 6.4 Hz, 2H), 4.77 (4,
J=17.0Hz,2H), 7.92 (dd, J = 8.6 and 1.4 Hz, 1H), 8.14 (dd, J = 8.7 and 0.9 Hz, 1H), 8.77 (dd,
J =1.4 and 0.8 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 244.1557, found:
244.1578.

tert-Butyl (2-{|6-(5-cyano-1H-benzotriazol-1-yl)hexyl|amino}-2-oxoethyl)carbamate (38)

N=N O
/O/N\/\/\/\N)J\/NYO\K
NC H o

Compound 37 (161 mg, 0.66 mmol) was treated with N-(tert-butoxycarbonyl)glycine (128 mg,
0.73 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (gradient elution: cyclohexane/ethyl acetate 4:6 to ethyl
acetate) afforded 38 (226 mg, 85%) as an oil. C20H2sNeO3 (400.5); 'H NMR (400 MHz,
[D]DMSO): 6 (ppm) = 1.21 — 1.38 (m, 15H), 1.87 — 1.94 (m, 2H), 3.00 (q, J = 6.4 Hz, 2H),
3.46 (d,J = 6.1 Hz, 2H), 4.76 (t, J = 7.0 Hz, 2H), 6.85 (t, J = 6.1 Hz, 1H), 7.66 (t,J = 5.7 Hz,
1H), 7.92 (dd, J = 8.6 and 1.4 Hz, 1H), 8.14 (dd, J = 8.7 and 0.8 Hz, 1H), 8.77 (dd, J = 1.4
and 0.8 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 401.2296, found: 401.2315.

2-Amino-N-[6-(5-cyano-1H-benzotriazol-1-yl)hexyl]acetamide hydrochloride (39)

N=N 0

|
Ny A NHCE
NC H

A solution of 38 (98 mg, 0.24 mmol) in ethyl acetate (2 mL) was treated with 4 M HCI in
cyclopentyl methyl ether (3 mL) and stirred at room temperature for 4 h. The solvent was then
removed under reduced pressure, and the resulting residue was dispersed in ethyl acetate. After
filtration, the filter cake was dried under reduced pressure to give 39 as a solid (54 mg, 66%).
C15H21CIN6O (336.8); HPLC purity (method 2): 99%; 'H NMR (600 MHz, [Ds]DMSO): &
(ppm) = 1.20 — 1.27 (m, 2H), 1.28 — 1.34 (m, 2H), 1.35 — 1.42 (m, 2H), 1.91 (p, J = 7.2 Hz,
2H), 3.07 (td, J = 6.8 and 5.4 Hz, 2H), 3.49 (s, 2H), 4.78 (t, J = 7.0 Hz, 2H), 7.93 (dd, J = 8.6



and 1.4 Hz, 1H), 8.10 — 8.19 (m, 4H), 8.44 (t, J = 5.6 Hz, 1H), 8.78 (dd, J = 1.4 and 0.8 Hz,
1H); *C NMR (151 MHz, [Ds]DMSO): & (ppm) = 25.61, 25.65, 28.6, 29.1, 38.5, 40.0, 47.8,
106.6, 112.6, 118.8, 125.9, 129.4, 134.6, 144.2, 165.6; HRMS (APCI, direct probe) m/z
[CisHoNgO+H]" calc.: 301.1771, found: 301.1796. Elemental analysis calcd. for
CisH21CINgO: C 53.49, H 6.28, N 24.95, found: C 52.88, H 6.30, N 24.84.

1-(6-Aminohexyl)-1H-benzotriazole-6-carbonitrile (40)

NC

N/\/\/\/NHZ
i
N=N

Compound 36 (172 mg, 0.46 mmol) was reacted with hydrazine monohydrate (138 mg, 2.76
mmol) following the same procedure described for the synthesis of 17, affording 40 (103 mg,
92%) as a solid. Ci3H17Ns (243.3); mp 76 — 78 °C; 'H NMR (400 MHz, [D¢]DMSO): & (ppm)
=1.21 - 1.32 (m, 6H), 1.93 (p, J = 7.2 Hz, 2H), 2.46 (t,J = 6.4 Hz, 2H), 4.77 (t, J = 7.1 Hz,
2H), 7.76 (dd, J = 8.6 and 1.4 Hz, 1H), 8.26 (dd, J = 8.6 and 0.9 Hz, 1H), 8.71 (dd, J = 1.4 and
0.9 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 244.1557, found: 244.1569.

tert-Butyl (2-{|6-(6-cyano-1H-benzotriazol-1-yl)hexyl|]amino}-2-oxoethyl)carbamate (41)

NC

i
N/\/\/\/N N J<
- e
Compound 40 (93 mg, 0.38 mmol) was treated with N-(tert-butoxycarbonyl)glycine (74 mg,
0.42 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (gradient elution: cyclohexane/ethyl acetate 1:1 to 1:9)
afforded 41 (109 mg, 71%) as an oil. C20H23N6O3 (400.5); 'H NMR (400 MHz, [Ds]DMSO): &
(ppm) = 1.20 — 1.41 (s, 15H), 1.92 (p, J = 7.0 Hz, 2H), 3.01 (q, J = 6.4 Hz, 2H), 3.46 (d,
J=6.0Hz, 2H),4.77 (t,J = 7.1 Hz, 2H), 6.86 (t,J = 6.1 Hz, 1H), 7.66 (t,J = 5.6 Hz, 1H), 7.76
(dd, J = 8.6 and 1.4 Hz, 1H), 8.26 (dd, J = 8.6 and 0.9 Hz, 1H), 8.71 (dd, J = 1.4 and 0.9 Hz,
1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 401.2296, found: 401.2316.



2-Amino-N-[6-(6-cyano-1H-benzotriazol-1-yl)hexyl]acetamide hydrochloride (42)

NC

H

Ao~ N :

N N ONHg'Cl
N=N O

Compound 41 (103 mg, 0.26 mmol) was treated under the same reaction conditions used for
the synthesis of 39, affording 42 (65 mg, 75%) as a solid. C15H21CINO (336.8); HPLC purity
(method 2): > 99%; '"H NMR (600 MHz, [D¢]DMSO): & (ppm) = 1.22 — 1.35 (m, 4H), 1.36 —
1.43 (m, 2H), 1.92 (p,J = 7.2 Hz, 2H), 3.07 (q,J = 6.7 Hz, 2H), 3.49 (s, 2H), 4.78 (t,J = 7.1 Hz,
2H), 7.77 (dd, J = 8.6 and 1.4 Hz, 1H), 8.13 (s, 3H), 8.26 (dd, J = 8.6 and 0.9 Hz, 1H), 8.42 (t,
J=5.6Hz, 1H), 8.74 (t,J = 1.2 Hz, 1H); '*C NMR (151 MHz, [Ds]DMSO): & (ppm) = 25.63,
25.66, 28.7, 29.1, 38.5, 40.0, 48.0, 109.4, 117.6, 118.8, 120.8, 126.3, 132.3, 146.3, 165.6;
HRMS (APCI, direct probe) m/z [C1sH20NsO+H]" calc.: 301.1771, found: 301.1796.

2-|4-(1H-Benzotriazol-1-yl)butyl]isoindoline-1,3-dione (43)

(@)
N (0]
NtN/

A mixture of benzotriazole (298 mg, 2.50 mmol), 2-(4-bromobutyl)isoindoline-1,3-dione (705
mg, 2.50 mmol), potassium carbonate (691 mg, 5.00 mmol) and acetonitrile (30 mL) was heated
under reflux for 15 h. After cooling to room temperature, the mixture was filtered and the filtrate
concentrated under reduced pressure. Chromatography on silica gel (cyclohexane/ethyl acetate
7:3) afforded 43 (342 mg, 43%) as a solid. C1gH1¢N4O2 (320.4); mp 119 — 121 °C; 'H NMR
(400 MHz, CDCI3): 8 (ppm) = 1.72 — 1.80 (m, 2H), 2.03 — 2.11 (m, 2H), 3.75 (t, J = 6.9 Hz,
2H), 4.70 (t, J = 7.1 Hz, 2H), 7.36 (ddd, J = 8.4, 6. and 1.1 Hz, 1H), 7.48 (ddd, J = 8.3, 6.8
and 1.0 Hz, 1H), 7.56 (dt, J = 8.3 and 1.0 Hz, 1H), 7.68 — 7.74 (m, 2H), 7.80 — 7.85 (m, 2H),
8.05 (dt, J = 8.4 and 1.0 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 321.1346,
found: 321.1334.

4-(1H-Benzotriazol-1-yl)butan-1-amine (44)

N
N= ’

Compound 43 (312 mg, 0.97 mmol) was reacted with hydrazine monohydrate (291 mg, 5.81

mmol) following a procedure analogous to that used for the synthesis of compound 17,



affording 44 (108 mg, 58%) as an oil. C1o0H14N4 (190.3); 'H NMR (400 MHz, CDCl3): & (ppm)
=1.47-1.58 (m, 2H), 2.03 — 2.12 (m, 2H), 2.71 — 2.80 (m, 2H), 4.67 (t,J = 7.0 Hz, 2H), 7.34
—7.38 (m, 1H), 7.46 — 7.55 (m, 2H), 8.05 (dt, J = 8.4 and 1.0 Hz, 1H); HRMS (APCI, direct
probe) m/z [M+H]" calc.: 191.1291, found: 191.1268.

tert-Butyl (2-{|4-(1H-benzotriazol-1-yl)butyl]amino}-2-oxoethyl)carbamate (45)

e

O
N ,N\/\/\NJK/HWOK
: 0

Compound 44 (101 mg, 0.53 mmol) was treated with N-(tert-butoxycarbonyl)glycine (102 mg,
0.58 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (ethyl acetate) afforded 45 (138 mg, 75%) as an oil.
C17H25N50;3 (347.4); 'H NMR (400 MHz, [Ds]CDCl3): 8 (ppm) = 1.42 (s, 9H), 1.52 — 1.60 (m,
2H), 2.02 -2.10 (m, 2H), 3.32 (q, J = 6.7 Hz, 2H), 3.74 (s, 2H), 4.68 (t, J = 7.0, Hz, 2H), 5.10
(s, 1H), 6.24 (s, 1H), 7.39 (ddd, J = 8.2, 6.8 and 2.2 Hz, 1H), 7.48 — 7.58 (m, 2H), 8.04 — 8.09
(m, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 348.2030, found: 348.2011.

N-14-(1H-Benzotriazol-1-yl)butyl]-2-aminoacetamide dihydrochloride (46)

®
(@] NH3(§D

ol

NN e

Compound 45 (128 mg, 0.37 mmol) was subjected to reaction conditions analogous to those
used for the synthesis of 39, yielding 46 as a solid (66 mg, 56%). C12H19C12NsO (320.2); HPLC
purity (method 2): > 99%; 'H NMR (600 MHz, [D¢]DMSO): & (ppm) = 1.38 — 1.43 (m, 2H),
1.91-1.96 (m, 2H), 3.14 (td, J = 6.9 and 5.5 Hz, 2H), 3.48 (q,J = 5.9 Hz, 2H), 4.73 (t,J = 7.0
Hz, 2H), 7.40 (ddd, J = 8.1, 7.1 and 1.0 Hz, 1H), 7.55 (ddd, J = 8.2, 6.9 and 1.0 Hz, 1H), 7.92
(dt,J = 8.4 and 1.0 Hz, 1H), 8.03 (dt, /= 8.3 and 1.0 Hz, 1H), 8.16 (s, 3H), 8.53 (t,J = 5.6 Hz,
1H; *C NMR (151 MHz, [Dg]DMSO): 8 (ppm) = 26.2, 26.7, 38.0, 40.0, 47.1, 110.7, 119.1,
123.9, 127.2, 132.8, 145.1, 165.7;, HRMS (APCI, direct probe) m/z [C12Hi7NsO+H]* calc.:
248.1506, found: 248.1488; Elemental analysis calcd. for Ci2H19C1oNsO: C 45.01, H 5.98, N
21.87, found: C 44.27, H 6.07, N 21.72.
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2-[5-(1H-Benzotriazol-1-yl)pentyl]isoindoline-1,3-dione (47)

(@)
N
;\’\ ,HJ O
N
N:N/

Benzotriazole (269 mg, 2.26 mmol) was reacted with 2-(5-bromopentyl)isoindoline-1,3-dione
(668 mg, 2.26 mmol) following the procedure described for the synthesis of 43. Purification by
silica gel chromatography (cyclohexane/ethyl acetate 7:3) afforded 47 (341 mg, 45%) as a solid.
C19oH18N402 (334.4); mp 80 — 82 °C; 'H NMR (400 MHz, CDCls): 8 (ppm) = 1.38 — 1.47 (m,
2H), 1.74 (p, J = 7.2 Hz, 2H), 2.09 (p, J = 7.7 Hz, 2H), 3.67 (t, J = 7.2 Hz, 2H), 4.64 (t, J =
7.2 Hz, 2H), 7.36 (ddd, J = 8.4, 6.8 and 1.1 Hz, 1H), 7.46 — 7.57 (m, 2H), 7.68 — 7.74 (m, 2H),
7.79 —7.85 (m, 2H), 8.05 (dt, J = 8.4 and 1.0 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]*
calc.: 334.1503, found: 334.1484.

5-(1H-Benzotriazol-1-yl)pentan-1-amine (48)

NH,
N:N/

Compound 47 (325 mg, 0.97 mmol) was reacted with hydrazine monohydrate (291 mg, 5.81
mmol) following a procedure analogous to that used for the synthesis of 17, affording 48 (142
mg, 72%) as an oil. C11Hi6N4 (204.3); '"H NMR (400 MHz, CDCls): 8 (ppm) = 1.35 — 1.43 (m,
2H), 1.51 (p, J = 7.4 Hz, 2H), 2.04 (p, J = 7.2 Hz, 2H), 2.69 (t, J = 6.8 Hz, 2H), 4.64 (t, J
= 7.0 Hz, 2H), 7.34 — 7.38 (m, 1H), 7.45 — 7.55 (m, 2H), 8.05 (dt, J = 8.4 and 0.9 Hz, 1H);
HRMS (APCI, direct probe) m/z [M+H]" calc.: 205.1448, found: 205.1445.

tert-Butyl (2-{|5-(1H-benzotriazol-1-yl)pentyl|]amino}-2-oxoethyl)carbamate (49)

T
Q,'\,/\/\/\HJ\/NE/OK

N=N

Compound 48 (135 mg, 0.66 mmol) was treated with N-(tert-butoxycarbonyl)glycine (128 mg,
0.73 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (ethyl acetate) afforded 49 (179 mg, 75%) as an oil
CisH27N503 (361.4); 'TH NMR (400 MHz, [Ds]CDCl3): 8 (ppm) = 1.30 — 1.39 (m, 2H), 1.44 (s,
9H), 1.53 —1.61 (m, 2H), 2.03 (p, J = 7.0 Hz, 2H), 3.25 (q, J = 6.6 Hz, 2H), 3.75 (s, 2H), 4.65
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(t, J = 6.9 Hz, 2H), 5.24 (s, 1H), 6.23 (t,J = 5.5 Hz, 1H), 7.38 (ddd, J = 8.3, 6.5 and 1.3 Hz,
1H), 7.48 — 7.56 (m, 2H), 8.06 (dt, J = 8.3 and 1.0 Hz, 1H); HRMS (APCI, direct probe) m/z
[M+H]" calc.: 362.2187, found: 362.2156.

N-|5-(1H-Benzotriazol-1-yl)pentyl]-2-aminoacetamide dihydrochloride (50)

®

NH3CC]>
HN‘(
f/g 0
; N

NN hel

Compound 49 (169 mg, 0.47 mmol) was subjected to reaction conditions similar to those used
for the synthesis of 39, yielding 50 as a solid (104 mg, 67%). C13H21C12Ns0O (334.2); HPLC
purity (method 2): > 99%; 'H NMR (600 MHz, [D¢]DMSO): & (ppm) = 1.25 — 1.31 (m, 2H),
1.46 (p,J = 7.2 Hz, 2H), 1.92 (p, J = 7.2 Hz, 2H), 3.08 (td, J = 6.9 and 5.5 Hz, 2H), 3.48 (q, J
= 5.8 Hz, 2H), 4.71 (t, J = 7.1 Hz, 2H), 7.40 (ddd, J = 8.2, 6.9 and 1.0 Hz, 1H), 7.55 (ddd, J
=8.2,6.9and 1.0 Hz, 1H), 7.91 (dt,J = 8.4 and 1.0 Hz, 1H), 8.03 (dt,/ = 8.4 and 1.0 Hz, 1H),
8.18 (s, 3H), 8.49 (t,J = 5.7 Hz, 1H); *C NMR (151 MHz, [Ds]DMSO): & (ppm) = 23.4, 28.2,
28.8, 38.3, 40.0, 47.4, 110.6, 119.1, 123.9, 127.2, 132.8, 145.1, 165.6; HRMS (APCI, direct
probe) m/z [C13H19NsO+H]* calc.: 262.1662, found: 262.1645.

2-|7-(1H-Benzotriazol-1-yl)heptyl]isoindoline-1,3-dione (51)

(0]
N
A/////J o)
; N
N:N/

Benzotriazole (180 mg, 1.51 mmol) was reacted with 2-(7-bromoheptyl)isoindoline-1,3-dione!
(489 mg, 1.51 mmol) following the procedure described for the synthesis of 43. Purification by
silica gel chromatography (cyclohexane/ethyl acetate 8:2) afforded 51 (258 mg, 47%) as a solid.
C21H22N403 (362.4); 'H NMR (400 MHz, CDCl3): & (ppm) = 1.29 — 1.44 (m, 6H), 1.65 (p,
J=17.2Hz, 2H), 2.01 (p, J = 7.0 Hz, 2H), 3.66 (t, J = 7.4 Hz, 2H), 4.63 (t, J = 7.1 Hz, 2H),
7.36 (ddd, J = 8.4, 6.6 and 1.3 Hz, 1H), 7.45 — 7.55 (m, 2H), 7.68 — 7.73 (m, 2H), 7.80 — 7.86
(m, 2H), 8.06 (dt, J = 8.4 and 0.9 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.:
363.1816, found: 363.1834.
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7-(1H-Benzotriazol-1-yl)heptan-1-amine (52)

NH,

N=N

Compound 51 (250 mg, 0.69 mmol) was reacted with hydrazine monohydrate (291 mg, 5.81
mmol) following a procedure analogous to that used for the synthesis of 17, affording 52 (158
mg, 99%) as an oil. Ci3H20N4 (232.3); 'H NMR (400 MHz, CDCl3): 8 (ppm) =1.19 — 1.50 (m,
8H), 1.97 — 2.06 (m, 2H), 2.68 (t, J = 7.0 Hz, 2H), 4.63 (t, J = 7.1 Hz, 2H,), 7.36 (ddd, J
= 8.4, 6.6 and 1.3 Hz, 1H), 7.46 — 7.54 (m, 2H), 8.06 (dt, J = 8.3 and 1.0 Hz, 1H); HRMS
(APCI, direct probe) m/z [M+H]" calc.: 233.1761, found: 233.1767.

tert-Butyl (2-{|7-(1H-benzotriazol-1-yl)heptyl|]amino}-2-oxoethyl)carbamate (53)

N=N H 0]

g

P U U N__ O

N O

Compound 52 (154 mg, 0.66 mmol) was treated with N-(tert-butoxycarbonyl)glycine (128 mg,
0.73 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (gradient elution: cyclohexane/ethyl acetate 1:1 to 2:8)
afforded 53 (166 mg, 64%) as an oil. C20H31Ns03 (389.5); 'TH NMR (400 MHz, CDCl5): & (ppm)
=1.21 — 1.40 (m, 6H), 1.44 (s, 11H), 1.98 — 2.06 (m, 2H), 3.24 (td, J = 7.1 and 5.8 Hz, 2H),
3.76 (s, 2H), 4.65 (t,J = 7.0 Hz, 2H), 5.14 (s, 1H), 6.11 (s, 1H), 7.40 (ddd, J = 8.4, 6.5 and 1.4
Hz, 1H), 7.48 — 7.56 (m, 2H), 8.08 (dt, J = 8.4 and 1.0 Hz, 1H); HRMS (APCI, direct probe)

m/z [M+H]" calc.: 390.2500, found: 390.2486.

N-[7-(1H-Benzotriazol-1-yl)heptyl]-2-aminoacetamide dihydrochloride (54)

©)

S)
NH,C]
HN—(
A/I/J 0]
; N

NN ho

Compound 53 (160 mg, 0.41 mmol) was subjected to reaction conditions similar to those used
for the synthesis of 22, yielding 54 as a solid (93 mg, 62%). CisH25CNsO (362.3); HPLC
purity (method 1): > 99%; 'H NMR (400 MHz, [D¢]DMSO): & (ppm) = 1.17 — 1.44 (m, 8H),
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1.90 (p, J = 7.1 Hz, 2H), 3.06 (td, J = 6.9 and 5.5 Hz, 2H), 3.48 (q, J = 5.9 Hz, 2H), 4.70 (t, J
= 6.9 Hz, 2H), 7.40 (ddd, J = 8.1, 7.0 and 1.0 Hz, 1H), 7.55 (ddd, J = 8.3, 6.9 and 1.1 Hz, 1H),
7.89 (dt, J = 8.4 and 1.0 Hz, 1H), 8.03 (dt, / = 8.4 and 1.0 Hz, 1H), 8.17 (s, 3H), 8.45 (t, J
= 5.5 Hz, 1H); *C NMR (101 MHz, [D]DMSO): & (ppm) = 26.0, 26.2, 28.1, 28.8, 29.2, 38.6,
40.0, 47.4, 110.6, 119.1, 123.9, 127.1, 132.8, 145.1, 165.6; HRMS (APCI, direct probe) m/z
[Ci15H23NsO+H]" cale.: 290.1975, found: 290.1997.

2-[8-(1H-Benzotriazol-1-yl)octyl]isoindoline-1,3-dione (55)

o

e
2

N=N

Benzotriazole (192 mg, 1.61 mmol) was reacted with 2-(8-bromooctyl)isoindoline-1,3-dione?
(543 mg, 1.61 mmol) following the procedure described for the synthesis of 43. Purification by
silica gel chromatography (cyclohexane/erthyl acetate 3:1) afforded 55 (315 mg, 52%) as a
solid. C22H24N402 (376.5); mp 54 — 56 °C; 'H NMR (400 MHz, CDCl;): & (ppm) = 1.28 — 1.38
(m, 8H), 1.64 (p, J = 6.8 Hz, 2H), 2.00 (p, J = 7.1 Hz, 2H), 3.62 — 3.69 (m, 2H), 4.63 (t, J
= 7.1 Hz, 2H), 7.34 — 7.40 (m, 1H), 7.45 — 7.55 (m, 2H), 7.67 — 7.73 (m, 2H), 7.79 — 7.87 (m,
2H), 8.04 — 8.09 (dq, J = 8.4 and 0.8 Hz, 1H); HRMS (APCI, direct probe) m/z [M+H]" calc.:
377.1972, found: 377.1915.

8-(1H-Benzotriazol-1-yl)octan-1-amine (56)

A///////'NHz
; N
NQN/

Compound 55 (300 mg, 0.80 mmol) was reacted with hydrazine monohydrate (240 mg, 4.79
mmol) following a procedure analogous to that used for the synthesis of 17, affording 56 (173
mg, 88%) as an oil. C14H20N4 (246.4); '"H NMR (400 MHz, CDCls): 8 (ppm) = 1.23 — 1.36 (m,
8H), 1.37 — 1.48 (m, 2H), 1.93 — 2.06 (m, 2H), 2.61 — 2.74 (m, 2H), 4.63 (t, J = 7.1 Hz, 2H),
7.36 (ddd, J = 8.1, 6.6 and 1.3 Hz, 1H), 7.45 — 7.54 (m, 2H), 8.06 (dt, J = 8.3 and 1.0 Hz, 1H);
HRMS (APCI, direct probe) m/z [M+H]" calc.: 247.1917, found: 247.1990.
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tert-Butyl (2-{|8-(1H-benzotriazol-1-yl)octyl]amino}-2-oxoethyl)carbamate (57)

-

Q H
\\N’N\/\/\/\/\NJK/NWOK
: 0

Compound 56 (163 mg, 0.66 mmol) was treated with N-(tert-butoxycarbonyl)glycine (128 mg,
0.73 mmol) under conditions analogous to those employed in the synthesis of 18. Purification
by chromatography on silica gel (gradient elution: cyclohexane/ethyl acetate 1:1 to 2:8)
afforded 57 (220 mg, 82%) as an oil. C21H33Ns03 (403.5); 'TH NMR (400 MHz, CDCl5): 8 (ppm)
=1.26-1.36 (m, 8H), 1.42 - 1.51 (m, 11H), 2.02 (p, J = 7.0 Hz, 2H), 3.24 (q, J = 6.7 Hz, 2H),
3.77 (s, 2H), 4.64 (t, J =7.1 Hz, 2H), 5.19 (s, 1H), 6.13 (s, 1H), 7.38 (ddd, J = 8.4, 6.6
and 1.4 Hz, 1H), 7.47 — 7.55 (m, 2H), 8.07 (dt, J = 8.4 and 0.9 Hz, 1H); HRMS (APCI, direct
probe) m/z [M+H]" calc.: 404.2656, found: 404.2618.

N-[8-(1H-Benzotriazol-1-yl)octyl]-2-aminoacetamide dihydrochloride (58)

®
; A/I/JNH
N

NN hel

Compound 57 (208 mg, 0.52 mmol) was subjected to reaction conditions similar to those used
for the synthesis of 39, yielding 58 as a solid (153 mg, 79%). CisH27C12Ns0 (376.3); HPLC
purity (method 1): > 99%; 'H NMR (600 MHz, [D¢]DMSO): & (ppm) = 1.18 — 1.30 (m, 8H),
1.37 (p,J = 7.0 Hz, 2H), 1.90 (p, J = 7.1 Hz, 2H), 3.07 (td, J = 7.0 and 5.5 Hz, 2H), 3.49 (q, J
= 5.8 Hz, 2H), 4.70 (t, J = 7.0 Hz, 2H), 7.40 (ddd, J = 8.1, 6.9 and 1.0 Hz, 1H), 7.55 (ddd, J
= 8.2, 6.8 and 1.0 Hz, 1H), 7.89 (dt, J = 8.4 and 1.0 Hz, 1H), 8.03 (dt,J = 8.3 and 1.0 Hz, 1H),
8.16 (s, 3H), 8.43 (t,J = 5.6 Hz, 1H); 3C NMR (151 MHz, [D¢]DMSO): & (ppm) = 26.0, 26.20,
28.3,28.5,28.8,29.2, 38.6, 40.0,47.4, 110.6, 119.1, 123.9, 127.2, 132.8, 145.1, 165.6; HRMS
(APCI, direct probe) m/z [C16H2sNsO+H]* calc.: 304.2132, found: 304.2169.
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Phenyl [6-(5-{4-cyanophenyl}-2 H-tetrazol-2-yl)hexyl|carbamate (69)

N: O
|
X\ /N\/\/\/\
NC«®’<N HJ\O

Diphenyl carbonate (121 mg, 0.56 mmol) was ground and suspended in a mixture of
tetrahydrofuran (THF) and water (1:9, 2 mL). A solution of 4-[2-(6-aminohexyl)-2H-tetrazol-
5-yl]benzonitrile * (151 mg, 0.56 mmol) in THF (400 uL) was added, and the suspension was
stirred and heated at 40 °C for 2 h. Upon completion of the reaction, the mixture was diluted
with water (20 mL) and exhaustively extracted with ethyl acetate. The combined organic
extracts were dried over anhydrous sodium sulfate and concentrated under reduced pressure.
The crude product was purified by column chromatography on silica gel (gradient: cyclohexane
to cyclohexane/ethyl acetate 6:4), affording 69 as a solid (211 mg, 97%). C21H22N6O2 (390.4);
mp 128 — 129 °C; 'H NMR (400 MHz, CDCl3): 8 (ppm) = 1.24 — 1.44 (m, 4H), 1.58 (p, J=7.6
Hz, 2H), 2.10 (p, J = 7.0 Hz, 2H), 3.26 (q, J = 6.7 Hz, 2H), 4.68 (t, J = 7.0 Hz, 2H), 5.04 (s,
1H), 7.07 - 7.12 (m, 2H), 7.16 — 7.21 (m, 1H), 7.30 — 7.39 (m, 2H), 7.74 — 7.81 (m, 2H), 8.23
—8.30 (m, 2H); HRMS (APCI, direct probe) m/z [M+H]" calc.: 391.1913, found: 391.1877.

N-[6-(5-{4-Cyanophenyl}-2 H-tetrazol-2-yl)hexyl]lhydrazinecarboxamide (70)

N:[\\] ')
NC«®/<\N/N\/\/\/\N)J\N,NH2
H H

To a solution of 69 (211 mg, 0.54 mmol) in 1,2-dimethoxyethane (2 mL), hydrazine
monohydrate (775 mg, 15.5 mmol) was added under stirring. The mixture was then heated at
80 °C for 4 h. After completion, the crude product was purified by chromatography on silica
gel (gradient elution: dichloromethane to dichloromethane/methanol 9:1). The product-
containing fractions were combined and concentrated under reduced pressure. The resulting
solid was suspended in ethyl acetate, filtered, and the filter cake was dried in vacuo to yield
70 as a solid (150 mg, 85%). C15H20NgO (328.4); mp 188 — 1907 °C; HPLC purity (method 1):
> 99%; 'H NMR (600 MHz, [Ds]DMSO): & (ppm) = & (ppm) = 1.27 — 1.33 (m, 4H), 1.37 (p, J
= 6.9 Hz, 2H), 1.97 (p, J= 7.6 Hz, 2H), 2.99 (q, J = 6.8 Hz, 2H), 4.03 (s, 2H), 4.76 (t, J="7.0
Hz, 2H), 6.27 (s, 1H), 6.82 (s, 1H), 8.01 — 8.06 (m, 2H), 8.20 — 8.26 (m, 2H); 3C NMR (151
MHz, [D6]DMSO): é (ppm) = 25.5, 25.6, 28.6, 29.8, 38.7, 53.0, 112.9, 118.4, 127.1, 131.1,
133.3,160.2, 162.7; HRMS (APCI, direct probe) m/z [M+H]" calc.: 329.1833, found: 329.1848.



16

Phenyl (3-{[5-(4-cyanophenyl)-2 H-tetrazol-2-yl|methyl}benzyl)carbamate (71)

N:N H
N |
NC N’N N\n/O
[0

Diphenyl carbonate (83 mg, 0.39 mmol) was ground and suspended in a mixture of
tetrahydrofuran (THF) and water (1:9, 2 mL). A solution of 4-{2-[3-(aminomethyl)benzyl]-2H-
tetrazol-5-yl}benzonitrile* (113 mg, 0.39 mmol) in THF (400 pL) was added, and the
suspension was stirred and heated at 40 °C for 2 h. Upon completion of the reaction, the mixture
was exhaustively extracted with ethyl acetate. The remaining aqueous phase was diluted with
water (20 mL) and extracted again thoroughly with ethyl acetate. The combined organic
extracts were dried over anhydrous sodium sulfate and concentrated under reduced pressure.
The crude product was purified by column chromatography on silica gel (cyclohexane/ethyl
acetate 6:4), affording 71 as a solid (130 mg, 82%). C23H1sN¢O2 (410.4); mp 157 — 159 °C; 'H
NMR (400 MHz, CDCl;): & (ppm) = 4.47 (d, J = 6.1 Hz, 2H), 5.38 (s, 2H), 5.83 (s, 2H), 7.11
—7.24 (m, 2H), 7.31 — 7.49 (m, 6H), 7.71 — 7.79 (m, 2H), 8.22 — 8.28 (m, 2H); HRMS (APCI,
direct probe) m/z [M+H]" calc.: 411.1564, found: 411.1468.

N-(3-{[5-(4-Cyanophenyl)-2 H-tetrazol-2-yljmethyl}benzyl)hydrazinecarboxamide (72)

N=N
NC N~ \ﬂ/ “NH,
o}

To a solution of 71 (130 mg, 0.32 mmol) in 1,2-dimethoxyethane (2 mL), hydrazine
monohydrate (145 mg, 2.90 mmol) was added under stirring. The mixture was then heated at
80 °C for 6 h. After completion, the crude product was purified by chromatography on silica
gel (gradient elution: dichloromethane to dichloromethane/methanol 9:1). The product-
containing fractions were combined and concentrated under reduced pressure. The resulting
solid was suspended in ethyl acetate, filtered, and the filter cake was dried in vacuo to yield
72 as a solid (45 mg, 41%). C17H16NgO (348.4); mp 184 — 187 °C; HPLC purity (method 1): >
99%; 'H NMR (600 MHz, [Ds]DMSO): & (ppm) = 4.09 (s, 2H), 4.24 (d, J = 6.3 Hz, 2H), 6.01
(s, 2H), 6.87 (s, 1H), 7.02 (s, 1H), 7.26 — 7.29 (m, 2H), 7.30 — 7.49 (m, 2H), 8.01 —8.04 (m,
2H), 8.20 — 8.24 (m, 2H); 3C NMR (151 MHz, [D6]DMSO): & (ppm) = 42.4, 56.4, 113.0,
118.3,126.7,127.0,127.1, 127.4, 128.8, 130.9, 133.3, 133.7, 141.7, 159.6, 163.1; HRMS (ESI)
m/z [M+H]" calc.: 349.1520, found: 349.1533.
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Phenyl [4-(1H-benzotriazol-1-yl)butyl]carbamate (73)

o

-0

N
N\ /

Diphenyl carbonate (161 mg, 0.75 mmol) was ground and suspended in a mixture of THF and
water (1:9, 2 mL). A suspension of 44 (142 mg, 0.75 mmol) in THF/water (1:9, 2 mL) was
added dropwise under stirring, and the mixture was further stirred at 40 °C for 2 h. Upon
completion of the reaction, the mixture was diluted with water and exhaustively extracted with
ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel (gradient elution: cyclohexane/ethyl acetate 9:1 to 1:1),
affording 73 as a solid (128 mg, 55%). C17HisN4O> (310.4); mp 82 — 84 °C; 'H NMR (400
MHz, CDCl;s): 8 (ppm) = 1.64 (p,J = 7.1 Hz, 2H), 2.13 (p, /= 7.2 Hz, 2H), 3.33 (q, J = 6.5 Hz,
2H), 4.72 (t, J= 7.0 Hz, 2H), 5.10 (s, 1H), 7.07 — 7.12 (m, 2H), 7.16 — 7.22 (m, 1H), 7.31 —
7.39 (m, 2H), 7.41 (ddd, J= 8.0, 6.8 and 1.1 Hz, 1H), 7.48 — 7.60 (m, 2H), 8.10 (dt, J=8.3
and 1.0 Hz, 1H); HRMS (ESI) m/z [M+H]" calc.: 311.1503, found: 311.1503.

N-14-(1H-Benzotriazol-1-yl)butyl]hydrazinecarboxamide (74)

A solution of 73 (118 mg, 0.38 mmol) in 1,2-dimethoxyethane (1 mL) was treated with
hydrazine monohydrate (190 mg, 3.80 mmol) and stirred at 80 °C for 6 h. After completion, the
crude product was purified by chromatography on silica gel (gradient elution: dichloromethane
to dichloromethane/methanol 9:1). The product-containing fractions were combined and
concentrated to a few mL under reduced pressure. By adding ethyl acetate, the desired product
74 (54 mg, 57%) precipitated. C11H16N6O (248.3); mp 114 — 117 °C; HPLC purity (method 1):
> 99%; 'H NMR (600 MHz, [Ds]DMSO): & (ppm) = 1.37 (p, J=7.3 Hz, 2H), 1.89 (p,
J=17.2 Hz, 2H), 3.06 (q, J = 6.7 Hz, 2H), 4.03 (s, 2H), 4.72 (t, J="7.1 Hz, 2H), 6.36 (s, 1H),
6.86 (s, 1H), 7.40 (ddd, J=8.0, 6.9 and 1.0 Hz, 1H), 7.55 (ddd, J=8.2, 6.9 and 1.0 Hz, 1H),
7.91 (dt, J=8.5 and 1.0 Hz, 1H), 8.03 (dt, /= 8.4 and 0.9 Hz, 1H); '3C NMR (151 MHz,
[D¢]DMSO): é (ppm) = 26.7,27.4, 38.1,47.2, 110.6, 119.1, 123.9, 127.1, 132.8, 145.1, 160.3;
HRMS (APCI, direct probe) m/z [M+H]" calc.: 249.1458, found: 249.1471.
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Phenyl [5-(1H-benzotriazol-1-yl)pentyl]carbamate (75)
FaY
HN
@)

N:N

Compound 48 (139 mg, 0.68 mmol) was treated with diphenyl carbonate (146 mg, 0.68 mmol)
under conditions analogous to those employed in the synthesis of 73. Purification by
chromatography on silica gel (gradient elution: cyclohexane to cyclohexane/ethyl acetate 1:1)
afforded 75 (131 mg, 59%) as a solid. CisH20N4O; (324.4); mp 101 — 103 °C; 'H NMR (400
MHz, CDCL): & (ppm) = 1.38 — 1.48 (m, 2H), 1.64 (p, J=7.2 Hz, 2H), 2.09 (p, J=7.1 Hz,
2H), 3.25 (q, /= 6.6 Hz, 2H), 4.68 (t, J = 7.0 Hz, 2H), 5.06 (s, 1H), 7.07 — 7.12 (m, 2H), 7.16
—7.21 (m, 1H), 7.32 — 7.43 (m, 3H), 7.48 — 7.58 (m, 2H), 8.09 (dt, /=8.4 and 1.0 Hz, 1H);
HRMS (ESI) m/z [M+H]" calc.: 325.1659, found: 325.1670.

N-(5-(1H-Benzotriazol-1-yl)pentyl)hydrazinecarboxamide (76)

HN—NH,
HN"§

Qo

N:N

Compound 75 (121 mg, 0.37 mmol) was reacted with hydrazine monohydrate (185 mg, 3.70
mmol) following the same procedure described for the synthesis of 74, affording 76 (56 mg,
57%) as a solid. C12HisN6O (262.3); mp 123 — 126 °C; HPLC purity (method 1): > 99%; 'H
NMR (600 MHz, [Dg]DMSO): 6 (ppm) = 1.20 — 1.28 (m, 2H), 1.42 (p, /= 7.2 Hz, 2H), 1.92
(p,J=7.3 Hz, 2H), 2.98 (td, /= 7.0 and 6.0 Hz, 2H), 4.02 (s, 2H), 4.70 (t,J = 7.1 Hz, 2H), 6.29
(s, 1H), 6.84 (s, 1H), 7.40 (ddd, J = 8.3, 6.9 and 1.0 Hz, 1H), 7.55 (ddd, /= 8.2, 6.9 and 1.0 Hz,
1H), 7.90 (dt, J= 8.4 and 1.0 Hz, 1H), 8.03 (dt, J= 8.4 and 1.0 Hz, 1H); *C NMR (151 MHz,
[D]DMSO): 6 (ppm) =23.4, 29.0, 29.5, 38.6, 47.4, 110.6, 119.1, 123.9, 127.1, 132.8, 145.1,
160.2; HRMS (APCI, direct probe) m/z [M+H]" calc.: 263.1615, found: 263.1633.
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Phenyl [7-(1H-benzotriazol-1-yl)heptyl]carbamate (79)

o -

Compound 52 (151 mg, 0.65 mmol) was treated with diphenyl carbonate (139 mg, 0.65 mmol)
under conditions analogous to those employed in the synthesis of 73. Purification by
chromatography on silica gel (gradient elution: cyclohexane to cyclohexane/ethyl acetate 6:4)
afforded 79 (173 mg, 76%) as a solid. C20H24N40> (352.4); mp 94 — 96 °C; 'H NMR (400 MHz,
CDCl3): 6 (ppm) = 1.30 — 1.42 (m, 6H), 1.54 (p, J = 7.1 Hz, 2H), 2.03 (p, J = 6.9 Hz, 2H), 3.24
(q, J = 6.4 Hz, 2H), 4.65 (t, J = 7.1 Hz, 2H), 5.00 (s, 1H), 7.09 — 7.14 (m, 2H), 7.18 (t, J
=7.4Hz, 1H), 7.31 — 7.41 (m, 3H), 7.47 — 7.56 (m, 2H), 8.08 (dt, J = 8.3 and 1.0 Hz, 1H);
HRMS (APCI, direct probe) m/z [M+H]" calc.: 353.1972, found: 353.1987.

N-[7-(1H-Benzotriazol-1-yl)heptyllhydrazinecarboxamide (80)

HN—NH,
HN—

Nﬁ
N:N/

Compound 79 (154 mg, 0.44 mmol) was reacted with hydrazine monohydrate (220 mg, 4.39
mmol) following the same procedure described for the synthesis of 74, affording 80 (28 mg,
22%) as a solid. Ci14H22N¢O (290.4); mp 121 — 123 °C; HPLC purity (method 1): > 99%; 'H
NMR (600 MHz, [Ds]DMSO): 6 (ppm) = 1.16 — 1.36 (m, 8H), 1.90 (p, J = 7.1 Hz, 2H), 2.97
(td, J = 7.0 and 6.0 Hz, 2H), 4.03 (s, 2H), 4.70 (t, J = 7.0 Hz, 2H), 6.24 (s, 1H), 6.81 (s, 1H),
7.40 (ddd, J =8.3,6.9 and 1.0 Hz, 1H), 7.55 (ddd, J =8.3,6.9 and 1.0 Hz, 1H), 7.89 (dt,
J =83 and 1.0 Hz, 1H), 8.03 (dt, J = 8.4 and 1.0 Hz, 1H); 3*C NMR (151 MHz, [Ds]DMSO):
d (ppm) = 26.1, 26.2, 28.2, 29.2, 30.0, 38.8, 47.4, 110.6, 119.1, 123.9, 127.1, 132.8, 145.1,
160.2; HRMS (APCI, direct probe) m/z [M+H]" calc.: 291.1928, found: 291.1938.
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Phenyl [8-(1H-benzotriazol-1-yl)octyl]carbamate (81)

o

>’

{ z 4///I/’NH
N
N:N/

Compound 56 (206 mg, 0.84 mmol) was treated with diphenyl carbonate (180 mg, 0.84 mmol)
under conditions analogous to those employed in the synthesis of 73, affording 81 (203 mg,
66%) as a solid. C21H26N402 (366.5); mp 68 — 70 °C; 'H NMR (400 MHz, CDCls): & (ppm) =
1.28 —1.39 (m, 8H), 1.54 (p, J = 6.9 Hz, 2H), 2.03 (p, J = 7.0 Hz, 2H), 3.24 (q, J = 6.9 Hz, 2H),
4.64 (t,J=17.1 Hz, 2H), 5.01 (s, 1H), 7.09 — 7.15 (m, 2H), 7.15 - 7.21 (m, 1H), 7.30 — 7.41 (m,
3H), 7.46 — 7.56 (m, 2H), 8.07 (dt, J=8.3 and 1.0 Hz, 1H); HRMS (APCI, direct probe) m/z
[M+H]" calc.: 367.2129, found: 367.2139.

N-[8-(1H-Benzotriazol-1-yl)octyl]hydrazinecarboxamide (82)

NH,

O§»N’H

f/’///'NH
; N
N:N/

Compound 81 (185 mg, 0.50 mmol) was reacted with hydrazine monohydrate (250 mg, 4.99
mmol) following the same procedure described for the synthesis of 74, affording 82 (82 mg,
53%) as a solid. C1sH24N6O (304.4); mp 122 — 125 °C; HPLC purity (method 1): > 99%; 'H
NMR (600 MHz, [Ds]DMSO): 6 (ppm) = 1.15 — 1.30 (m, 8H), 1.33 (p, /= 7.1 Hz, 2H), 1.90
(p,J=7.1Hz,2H),2.97 (q,J = 6.7 Hz, 2H), 4.03 (s, 2H), 4.70 (t,J = 7.0 Hz, 2H), 6.24 (s, 1H),
6.82 (s, 1H), 7.40 (ddd, J=8.1, 6.9 and 1.0 Hz, 1H), 7.55 (ddd, J= 8.0, 7.0 and 0.9 Hz, 1H),
7.89 (dt, J=8.4 and 1.0 Hz, 1H), 8.03 (dt, J=8.4 and 1.0 Hz, 1H); 3C NMR (151 MHz,
[Ds]DMSO): 6 (ppm) = 26.0, 26.2, 28.4, 28.6,29.2,30.0, 38.8,47.4,110.6, 119.1, 123.9, 127.1,
132.8,145.1, 160.2; HRMS (APCI, direct probe) m/z [M+H]" calc.: 305.2084, found: 305.2108.
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Phenyl [3-({1H-benzotriazol-1-yl}methyl)benzyl]carbamate (83)

Diphenyl carbonate (56 mg, 0.26 mmol) was ground and suspended in a mixture of
tetrahydrofuran (THF) and water (1:9, 2 mL). A solution of 65 (62 mg, 0.26 mmol) in THF
(400 pL) was added, and the suspension was stirred and heated at 40 °C for 2 h. Upon
completion of the reaction, the mixture was diluted with water and exhaustively extracted with
ethyl acetate. The combined organic extracts were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel (gradient elution: cyclohexane to cyclohexane/ethyl acetate 6:4),
affording 83 as a solid (63 mg, 68%). C21HsN4O (358.4); mp 130 — 131 °C; 'H NMR (400
MHz, CDCl3): é (ppm) = 4.42 (d, J = 6.1 Hz, 2H), 5.33 (s, 1H), 5.85 (s, 2H), 7.09 — 7.15 (m,
2H), 7.17 — 7.44 (m, 10H), 8.08 (ddd, /= 8.2, 1.3 and 0.8 Hz, 1H); HRMS (APCI, direct probe)
m/z [M+H]" calc.: 359.1503, found: 359.1497.

N-[3-({1H-Benzotriazol-1-yl}methyl)benzyl|hydrazinecarboxamide (84)

N=
N,
(@)

To a solution of 83 (63 mg, 0.18 mmol) in 1,2-dimethoxyethane (2 mL), hydrazine
monohydrate (242 mg, 4.84 mmol) was added under stirring. The mixture was then heated at
80 °C for 4 h. After completion, the crude product was purified by column chromatography on
silica gel (gradient elution: dichloromethane to dichloromethane/methanol 9:1). The product-
containing fractions were combined and concentrated under reduced pressure. The resulting
solid was suspended in ethyl acetate, filtered, and the filter cake was dried in vacuo to yield
84 as a solid (53 mg, quantitative). C1sH16sNeO (296.3); mp 131 — 132 °C; HPLC purity (method
1): > 99%; 'H NMR (600 MHz, [D6]DMSO): 8 (ppm) =4.11 (s, 2H), 4.19 (d, J = 6.3 Hz, 2H),
5.95 (s, 2H), 6.82 (s, 1H), 7.01 (s, 1H), 7.15 (dt, J= 7.6 and 1.6 Hz, 1H), 7.20 (dt, J= 7.7 and
1.4 Hz, 1H), 7.25 — 7.30 (m, 2H), 7.40 (ddd, J = 8.2, 6.9 and 1.0 Hz, 1H), 7.53 (ddd, J = 6.0,
1.3 and 0.8 Hz, 1H), 7.83 (dt, J = 8.4 and 0.9 Hz, 1H), 8.05 (dt, /= 8.4 and 0.9 Hz, 1H); 1*C
NMR (151 MHz, [D6]DMSO): é (ppm) =42.3, 51.0, 110.7, 119.2, 124.0, 125.9, 126.5, 126.8,
127.4, 128.6, 132.7, 135.7, 141.8, 145.3, 160.2; HRMS (ESI) m/z [M+H]" calc.: 297.1458,
found: 297.1447.
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'H NMR, 3C NMR and HRMS spectra of the target compounds
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Intens. | 1+ LPT_0281.d: +MS, 0.7-0.7min #85-86, -Spectral Bkgmd|
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Intens.] +MS, 0.8-0.9min #(101-107), -Spectral Bkgrnd
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Intens +MS, 1.1-1.1min #(131-134), -Spectral Bkgrnd
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Intens. - +MS, 1.2-1.3min #(148-151), -Spectral Bkgrnd
x105] 46

] 248.1488

]

4

3]

2]

" 129.1011

] 495.3003

100 200 300 400 500 600 700 800 900 m/z



43

JULJLHLMM

HN

50

N Hcl

N=

L

Froz
Feoz

halind

oz

E00'T
001
007
560

Freee

F60

[ppm]

9E'ET —

v2'8Z~
08'82 "

PEBE
05 WPOT'6E
05 WPYZ'6E

9P-0SWAZS 6E
05 WP9Y'6E
05 WPOB'6E

05 WpYe 6t
£0°0V

SELY

¥9'0TT —
ZU6TT —

16'€21 —
sl —

8L'ZEL —

PUSHT —

29'S9T —

L

50

70

110

170 160

180

[opm]



44

Intens. ]

51 50 +MS, 1.2-1.3min #(148-151), -Spectral Bkgrnd
x10 .

262.1645

1.01

523.3337 ]
't . 2

0.0~ S —r— gy rhep—

100 200 300 400 500 s00 700 80 900  'miz



45

HN

54

N Hcl

N=

N

(5 W

Fars

Froz

LT

E0'T
€07

Bsot

Frosz

[ppm]

0092
8192
or'se
L8z
SU6Z
86°8€
0S WPE8'8E
0S WPOT'6€
0S WPTE'6E
9P-OSWAZS 6E
0S WPEL'GE
05 WpP6 6t
zoov
0S WpPST'Ov
ov'iy —

19'0TT —

0T'6TT —

68'€2T —
€T LT —

18261 —

ZUsSyPT —

SS'S9T —

T T T T T T
180 170 160 150 140 130 120 110

T
190

T
200

[ppm]



46
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+MS, 1.1-1.1min #(129-130), -Spectral Bkgrnd
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4. Means and standard deviations of the inhibition data listed in Table 4

Inhibition of the activity of VAP-1 in human plasma and sVAP-1 isolated from bovine plasma

by selected compounds evaluated with a 15 min pre-incubation of enzyme and inhibitor

H o
NSNS N X .
NC SN N NH, N/\/\/\/\HJLX NH,
N"N 6 x-cH, © N=N 54 X =CH,
70 X=NH 80 X =NH

o
NC\©\</N‘N/\©/\NJ\x'NH2
! H
N=N

63 X=CH,
72 X=NH

VAP-1in
human plasma

o)

NH,

Q\'?‘ NJ\X 2
N=N H

67 X=CH,
84 X=NH

F

R S

92,94

Inhibition ICso (uM)?

sVAP-1 from
bovine plasma

Glycine amides

6 39+8 2.3+0.35b

54 39+13 1.7+0.2

63 0.32+0.04 0.13+0.01

67 1.4+03 0.36+0.05
Semicarbazides

70 1.3+0.3 0.067 £ 0.001
80 0.40+0.01 0.024 + 0.002
72 0.17 £0.02 0.022 £ 0.004
84 0.62+0.11 0.066 + 0.008
Fluoroallylamines

87 (E:Z95:5) 0.021 £ 0.008 0.045 £ 0.017
89 (E£:Z0:100) 0.050 £ 0.011 0.040 £ 0.009
92 (E:Z 80:20) 0.0074 £ 0.0011 0.030 £ 0.008
94 (E:Z 8:92) 0.0040 + 0.0003¢ 0.033 £ 0.008
References

1 2.1+0.2 0.37+£0.144

2 (PXS-4728) 0.0016 + 0.0004 0.027 £ 0.003¢
4 (Mofegiline) 0.0119 + 0.0001 not determined

a|Cso values are reported as means * standard deviations (n = 2), unless otherwise indicated.

bn=4;
‘n=3;
dn=5;
en=4.



