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Figure S1: Arrhenius plots for all compounds measured at a compound concentration of 25 uM in 50 mM Tris-HCl pH 7.4
buffer + 1% DMSO-d;. Values in Table 1 are extrapolations of the linear fits presented in this plot. R? values for all fits were

over 0.99.
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Figure S2: Thermal relaxation curve of 25 pM of compound 28 in 50 mM Tris-HCl pH 7.4 buffer containing 1% DMSO-d; at 20
*+ 3 °C normalized using the >99% trans samples as reference. The sample was illuminated for 10 minutes at 360 * 20 nm
prior to thermal relaxation. The relaxation was followed by recording absorbance at 319 nm. An exponential fit was used to

obtain the thermal relaxation half-life (t%; = 114 days). R?= 0.9956.
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Figure S3: Thermal relaxation curve of 25 pM of compound 33 in 50 mM Tris-HCl pH 7.4 buffer containing 1% DMSO-d; at 20
* 3 °C normalized using the >99% trans samples as reference. The sample was illuminated for 10 minutes at 360 + 20 nm
prior to thermal relaxation. The relaxation was followed by recording absorbance at 349 nm. An exponential fit was used to

obtain the thermal relaxation half-life (t; = 26.3 days). R’=0.9982.
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Figure S4: lllumination of 25 uM of compound 33 (trans) in 50 mM Tris-HCl pH 7.4 buffer containing 1% DMSO-d; using 360 *

20 nm. Value t is in seconds.
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Figure S5: lllumination of 25 uM of compound 33 (PSS cis, obtained as shown in Figure S4) in 50 mM Tris-HCI pH 7.4 buffer

containing 1% DMSO-d; using 434 + 9 nm. Value t is in seconds.
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Figure S6: lllumination of 25 uM of compound 33 (PSS trans, obtained as shown in Figure S5) in 50 mM Tris-HCI pH 7.4 buffer

containing 1% DMSO-d; using 360 + 20 nm. Value t is in seconds.
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Figure S7: lllumination of 25 uM of compound 33 (trans) in a pH 7.4 buffer containing 15 mM HEPES, 64 mM NaCl, 25 mM

KCI, 0.4 mM CaCl, and 0.8 mM MgCl, containing 1% DMSO-d; using 360 + 20 nm. Value t is in seconds.
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Figure S8: lllumination of 25 uM of compound 33 (PSS cis, obtained as shown in Figure S7) in a pH 7.4 buffer containing 15
mM HEPES, 64 mM NaCl, 25 mM KCl, 0.4 mM CaCl, and 0.8 mM MgCl, containing 1% DMSO-d; using 434 + 9 nm. Value tis in

seconds.
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Figure S9: lllumination of 25 uM of compound 33 (PSS trans, obtained as shown in Figure S8) in a pH 7.4 buffer containing 15
mM HEPES, 64 mM NaCl, 25 mM KCl, 0.4 mM CaCl, and 0.8 mM MgCl, containing 1% DMSO-d; using 360 + 20 nm. Value t is

in seconds.
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Figure S10: lllumination of 25 pM of compound 28 (trans) in 50 mM Tris-HCI pH 7.4 buffer containing 1% DMSO-d; using 360

+ 20 nm. Value t is in seconds.
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Figure S11: lllumination of 25 pM of compound 28 (PSS cis, obtained as shown in Figure $10) in 50 mM Tris-HCI pH 7.4 buffer
containing 1% DMSO-d; using 434 + 9 nm. Value t is in seconds.
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Figure S$12: lllumination of 25 uM of compound 28 (PSS trans, obtained as shown in Figure S11) in 50 mM Tris-HCl pH 7.4

buffer containing 1% DMSO-d; using 360 + 20 nm. Value t is in seconds.
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Figure S13: lllumination of 25 pM of compound 28 (trans) in a pH 7.4 buffer containing 15 mM HEPES, 64 mM NaCl, 25 mM

KCl, 0.4 mM CaCl, and 0.8 mM MgCl, containing 1% DMSO-dg using 360 + 20 nm. Value t is in seconds.
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Figure S14: lllumination of 25 uM of compound 28 (PSS cis, obtained as shown in Figure $13) in a pH 7.4 buffer containing 15

mM HEPES, 64 mM Nacl, 25 mM KCl, 0.4 mM CaCl, and 0.8 mM MgCl, containing 1% DMSO-d; using 434 £+ 9 nm. Value tis in
seconds.
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Figure S15: lllumination of 25 uM of compound 28 (PSS trans, obtained as shown in Figure S14) in a pH 7.4 buffer containing

15 mM HEPES, 64 mM NaCl, 25 mM KCl, 0.4 mM CaCl, and 0.8 mM MgCl, containing 1% DMSO-dg using 360 + 20 nm. Value t
is in seconds.
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Figure S16: Repeated isomerization cycles of 25 pM of compound 33 in a pH 7.4 buffer containing 15 mM HEPES, 64 mM
NacCl, 25 mM KCl, 0.4 mM CaCl,, 0.8 mM MgCl, and 1% DMSO-dg analyzed at 349 nm. PSS cis was obtained by using
illuminations for 20 seconds at 360 £ 20 nm. PSS trans was obtained by using illuminations for 20 seconds at 434 + 9 nm. The
dotted lines indicate larger numbers of cycles which are not presented here.
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Figure S17: Repeated isomerization cycles of 25 uM of compound 28 in a pH 7.4 buffer containing 15 mM HEPES, 64 mM
NaCl, 25 mM KCl, 0.4 mM CaCl,, 0.8 mM MgCl, and 1% DMSO-d; analyzed at 319 nm. PSS cis was obtained by using
illuminations for 20 seconds at 360 + 20 nm. PSS trans was obtained by using illuminations for 20 seconds at 434 + 9 nm. The
dotted lines indicate larger numbers of cycles which are not presented here.
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Figure S18: '"H-NMR spectra of an illumination with 360 + 20 nm of 10 mM of compound 33 in DMSO-d;. Value t is

illumination time in seconds.

S12



uv

PDA Chl 254am 4nm . - —
Peak# | MName . Ret. Time | Area | Area%
1] 3378 1007880 100.000

uy
400000-|

o
300000 |

200000 |

muoo'; |.I ||
1 1

Peak# | Narme: | Ret, Time | Arca | Area% |
1] 2.926 1336189 46,496
[ 2] | 3.361] 1537564 53.504)
“%00000
!
4 ||
250000-| |

min
FDA Chl 254nm 4nm .
~ Peaki# Name | Ret.Time |  Area | Ara% |
i 2.920 1726634 74916,
| 2 | 3377 578140 25,084 |
uV
|
1 |
500000 'l
| | I

0.0 05 1.0 1.5 20 25 30 35 4.0 4.5 50 5.5 6.0 6.5 7.0 75

PDA Chl 254nm 4nm

Peak# | Name | Ret, Time | Area | Ama% |
1] [ 2.920] 2252756 91773
2 [ 3.393] 201943 8227

Figure S19: LC chromatograms corresponding to the experiment and "H-NMR spectra shown in Figure S18. Value t is
illumination time in seconds.
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Figure S20: "H-NMR spectra of an illumination with 360 £ 20 nm of 10 mM of compound 28 in DMSO-d. Value t is
illumination time in seconds.
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Figure S21: LC chromatograms corresponding to the experiment and "H-NMR spectra shown in Figure S20. Value t is
illumination time in seconds.
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Table S1: Correlation between "H-NMR and LC-MS area percentages of 10 mM compound in DMSO-d; under illumination
with 360 + 20 nm for the indicated duration. Aliquots were diluted 100 times in Tris-HCI pH 7.4 buffer prior to LC-MS analysis.
The photostationary states of the compounds were not reached at any of the chosen time points.

Compound 33

time(s) | 'H-NMR LC-MS
% trans % cis % trans % cis
0 >95 <5 >99 <1
300 58.53 41.47 53.50 46.50
600 26.81 73.19 25.08 74.92
900 7.00 93.00 8.23 91.77
Compound 28
time(s) | 'H-NMR LC-MS
% trans % cis % trans % cis
0 >95 <5 >99 <1
300 66.74 33.26 60.96 39.04
600 38.88 61.12 34.07 65.93
900 24.56 75.44 16.93 83.07

Table S2: Overview of binding affinities of 33 and 28 on the hH;R, hH,R, hH3R and hH,4R transiently expressed on HEK293T

cells. Competition binding experiments were performed at least in triplicates. N/A=not applicable.

Compound 33

Receptor | pK;(>99% trans) + SEM pK; (PSS cis) £ SEM pKi-shift
hH4R 6.65+0.13 5.61+£0.07 -1.05
hH,R <5 <5 N/A
hHsR 8.76 £ 0.09 7.71+£0.09 -1.05
hHJR <5 <5 N/A

Compound 28

Receptor pK; (>99% trans) + SEM pK; (PSS cis) £ SEM pKi-shift
hH{R <5 6.23+0.01 >1.3
hH,R <5 <5 N/A
hH3R 6.19+£0.11 7.32+£0.04 1.13
hH4R <5 <5 N/A
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Figure S22: Overview of the three distinct binding modes obtained for compounds 28 and 33 using docking into a series of
H3;R homology models (before performing MD simulations). A) Binding mode 1: D114%*% serves as the ionic anchor and the
ligand moves via TMs 2, 3, and 7 towards the extracellular vestibule (ECV). B) Binding mode 2: E206>“ serves as the ionic
anchor and the ligand moves from TM5 to TM3 and upward via TMs 2, 3, and 7 towards the ECV. C) Binding mode 3: E206>*°
serves as the ionic anchor and the ligands moves upwards via TMs 5 and 6 towards the ECV. The cis isomer of 33 is shown
with magenta carbon atoms and the binding mode of ergotamine in 5-HT;; (PDB ID 4IAR) is shown with transparent gray
carbon atoms. For clarity purposes the binding modes of 28 and the trans isomer of 33, parts of the ribbon/cartoon for
ECL1/TM3 and ECL2, and the label for Y374%** (in panel A and B) are not shown.

b

Figure $23: The similarity between the proposed binding mode for the cis-isomer of compound 33 after MD simulation and
the binding mode of ergotamine in 5-HT,5 (PDB ID 4IAR). The inset highlights the overlay of the carboxamide moiety of 33
with the pyrrolidine of ergotamine.
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Figure S24: TEVC time trace of 1 uM histamine on H;R-GIRK expressing Xenopus oocytes (black) or non-injected Xenopus
oocytes (red) in a continuous perfusion system.

2000+
__1500-
<
£
T 10004
o
S
© 500-
0' T
Qd-

Figure S25: Response at 1 uM histamine (control) and 1 pM histamine after injection of 1.37 ng of pertussis toxin (PTX) on
GIRK-H3R expressing Xenopus oocytes.
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Figure S26: Response at 1 pM histamine (control) and 1 pM histamine in competition with 1 pM clobenpropit on GIRK-H;R
expressing Xenopus oocytes.
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Figure S27: TEVC time trace of 5 uM histamine and 1 uM of 33 on H;R-GIRK expressing Xenopus oocytes in a continuous
perfusion system using illuminations at 360 * 20 nm (magenta), 434 + 9 nm (cyan) or without illumination (black).
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Figure S28: TEVC time trace of 5 uM histamine and 1 puM of 33 on non-injected Xenopus oocytes in a continuous perfusion
system using illuminations at 360 + 20 nm (magenta), 434 £ 9 nm (cyan) or without illumination (black).
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Figure S29: TEVC time trace of 5 uM histamine and 1 uM of 28 on H;R-GIRK expressing Xenopus oocytes in a continuous
perfusion system using illuminations at 360 * 20 nm (magenta), 434 + 9 nm (cyan) or without illumination (black).
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Figure S30: TEVC time trace of 5 uM histamine and 1 pM of 28 on non-injected Xenopus oocytes in a continuous perfusion
system using illuminations at 360 + 20 nm (magenta), 434 £ 9 nm (cyan) or without illumination (black).
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Figure S31: TEVC time trace of 1 pM histamine on GIRK-H;R expressing Xenopus oocytes using illumination at 360 * 20 nm
(magenta).
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Figure S32: Concentration-response relationship for activation of GIRK current of 1 uM histamine in competition with 33
(VUF14862) on Xenopus oocytes expressing H3R coupled to GIRK measured using TEVC.
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Figure S33: Concentration-response relationship for activation of GIRK current of 1 uM histamine in competition with 28
(VUF14738) on Xenopus oocytes expressing H3;R coupled to GIRK measured using TEVC.
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Figure S34: TEVC time trace of 5 uM histamine in competition with 1 uM of compound 33 (>99% trans) on GIRK-H3;R
expressing Xenopus oocytes in a continuous perfusion system using illuminations at 360 + 20 nm (magenta), 434 £ 9 nm
(cyan) or without illumination (black, perfusion with >99% trans compound still ongoing).

S22



Histamine (5 pM)
28 (1 uM)

>

360 nm
150nA |_ 434 nm
50s I Darkness

Figure S35: TEVC time trace of 5 uM histamine in competition with 1 uM of compound 28 (>99% trans) on GIRK-H;R
expressing Xenopus oocytes in a continuous perfusion system using illuminations at 360 + 20 nm (magenta), 434 £ 9 nm
(cyan) or without illumination (black, perfusion with >99% trans compound still ongoing).
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Figure S36: Characteristic section of a 500 MHz NOESY spectrum of compound 32 in CDCl;.
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Figure S37: Characteristic section of a 500 MHz NOESY spectrum of compound 33 in DMSO-ds.
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Figure S38: Characteristic section of a 600 MHz NOESY spectrum of compound 36 in CDCl;.
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Figure S39: Characteristic section of a 600 MHz NOESY spectrum of compound 34 in CD;0D.
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Chemical procedures

Beege

(6-Hydroxynaphthalen-2-yl)(pyrrolidin-1-yl)methanone (38)

This procedure was based on a literature description.” To a stirred solution of 6-hydroxy-2-naphthoic acid (1.00 g, 5.31 mmol) in DMF (20 mL)
was added DIPEA (3.71 mL, 21.3 mmol), pyrrolidine (0.527 mL, 6.38 mmol) and TBTU (2.05 g, 6.38 mmol). The solution was left to stir overnight
at RT, after which the solution was diluted with H,0 (50 mL). The mixture was extracted using EtOAc (3x40 mL). The combined organic phases
were dried over Na,SO, and evaporated in vacuo. The resulting off-white solid was recrystallized from H,0: MeOH 9:1 to yield the product as
white highly crystalline flakes (1.25 g, 98%). "H NMR (400 MHz, DMSO-ds) & 9.93 (bs, 1H), 8.00 — 7.93 (m, 1H), 7.84 (d, J = 8.6 Hz, 1H), 7.70 (d, J =
8.5 Hz, 1H), 7.50 (dd, J = 8.5, 1.7 Hz, 1H), 7.18 — 7.08 (m, 2H), 3.56 — 3.42 (m, 4H), 1.96 — 1.73 (m, 4H). LC-MS: tg= 3.36 min, purity: > 99%, M/z

[M+H]": 242.
(0]
i
O/\/\O

(6-(3-(Piperidin-1-yl)propoxy)naphthalen-2-yl)(pyrrolidin-1-yl)methanone (1)

This procedure was based on a literature description.’ To a stirred solution of di-tert-butylazodicarboxylate (954 mg, 4.14 mmol), PPh; (1.09 g,
4.14 mmol) and 3-(piperidin-1-yl)propan-1-ol (356 mg, 2.49 mmol) in THF (20 mL) was added 38 (500 mg, 2.07 mmol) after which the flask was
flushed with nitrogen gas and sealed. The obtained solution was stirred for 5 days at RT. The reaction mixture was concentrated in vacuo. Et,0
(20 mL) was added and the precipitated triphenylphosphine oxide was removed by filtration. After evaporation of Et,0O the solids were
recrystallized using H,0: MeOH 4:1. Addition of a few drops of H,0 to the mother liquor gave a second crop of crystals. The combined crops
yielded 752 mg (99%, 2.05 mmol) of highly crystalline white needles. 'H NMR (500 MHz, CD;0D) 6 7.98 (d, J = 1.6 Hz, 1H), 7.83 (dd, /= 8.7, 5.5
Hz, 2H), 7.56 (dd, J = 8.5, 1.7 Hz, 1H), 7.28 (d, J = 2.4 Hz, 1H), 7.19 (dd, J = 9.0, 2.5 Hz, 1H), 4.15 (t, J = 6.1 Hz, 2H), 3.64 (t, J = 7.0 Hz, 2H), 3.55 (t, J
= 6.7 Hz, 2H), 2.63 — 2.35 (m, 6H), 2.11 — 1.97 (m, 4H), 1.91 (p, J = 6.7 Hz, 2H), 1.64 (p, J = 5.7 Hz, 4H), 1.55 — 1.43 (m, 2H); *C NMR (126 MHz,
CD;0D) & 172.0, 159.6, 137.0, 132.8, 131.1, 129.3, 128.1, 128.0, 125.7, 120.9, 107.5, 67.5, 57.2, 55.5, 51.1, 47.6, 27.4, 27.3, 26.5, 25.4, 25.2; LC-
MS: tg= 3.02 min, purity: >99%, M/z [M+H]": 367; HRMS calcd. for C,3H3;N,0, [M+H]" = 367.2380, found 367.2376.
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(2-Aminophenyl)(pyrrolidin-1-yl)methanone (5)

To a stirred solution of 2 (1.63 g, 12.1 mmol) in DMF (9.82 mL) were added DIPEA (2.44 mL, 15.7 mmol), HOBt. H,0 (1.23 g, 8.06 mmol),
pyrrolidine (0.650 mL, 7.86 mmol) and EDCI.HCI (1.53 g, 7.98 mmol). The mixture was stirred overnight at RT, after which it was concentrated in
vacuo and partitioned between DCM (40 mL) and H,0 (40 mL). The aqueous phase was extracted with DCM (3x40 mL). The combined organic
phases were dried over Na,SO, and evaporated in vacuo. The residue was purified via flash column chromatography using EtOAc: TEA 95:5 as
eluent to yield the product as an off-white solid (1.21 g, 81%). "H NMR (400 MHz, CDCl3) & 7.23 — 7.09 (m, 2H), 6.76 — 6.66 (m, 2H), 4.55 (bs, 2H),
3.63 (bs, 2H), 3.47 (bs, 2H), 2.15 — 1.64 (m, 4H); LC-MS: tz= 3.16 min, purity: >99%, M/z [M+H]'= 191.
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(3-Aminophenyl)(pyrrolidin-1-yl)methanone (6)

To a stirred solution of 3 (1.09 g, 7.91 mmol) in DMF (6.5 mL) were added DIPEA (1.64 mL, 10.6 mmol), HOBt.H,O (0.808 g, 5.27 mmol),
pyrrolidine (0.43 mL, 5.2 mmol) and EDCI.HCI (1.02 g, 5.32 mmol). The reaction mixture was stirred overnight at RT, after which H,O (30 mL)
was added. The mixture was extracted using DCM (4x30 mL). The combined organic phases were dried over Na,SO,, evaporated in vacuo and
coevaporated twice using toluene. The crude product was purified via flash column chromatography using EtOAc: TEA 95:5 as eluent to yield
the product as an off-white solid (0.96 g, 95%). "H NMR (400 MHz, CDCls) & 7.14 (t, J = 7.7 Hz, 1H), 6.88 — 6.77 (m, 2H), 6.74 — 6.65 (m, 1H), 3.72
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(bs, 2H), 3.60 (t, J = 7.0 Hz, 2H), 3.40 (t, J = 6.6 Hz, 2H), 2.00 — 1.88 (m, 2H), 1.84 (p, J = 6.4 Hz, 2H); LC-MS: tg= 2.42 min, purity: >99%, M/z
[M+H]": 191.
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(4-Aminophenyl)(pyrrolidin-1-yl)methanone (7)

To a stirred solution of 4 (6.49 g, 47.3 mmol) in DMF (39.5 mL) were added DIPEA (9.76 mL, 56.0 mmol), HOBt.H,0 (4.83 g, 31.6 mmol),
pyrrolidine (2.61 mL, 31.6 mmol) and EDCI.HCI (6.05 g, 31.6 mmol). The solution was stirred overnight at RT, after which H,0 (100 mL) was
added. The mixture was extracted using DCM (3x100 mL). The combined organic phases were dried over Na,SO, and evaporated in vacuo to
yield the product as a tan solid (5.06 g, 81%). 'H NMR (250 MHz, CDCl;) § 7.44 — 7.31 (m, 2H), 6.68 — 6.54 (m, 2H), 4.16 (bs, 2H), 3.72 — 3.39 (m,
4H), 2.05 = 1.71 (m, 4H); LC-MS: tz= 2.54 min, purity 96.19%, M/z [M+H]": 191.
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(E)-(2-((4-Hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (9)

Aniline 5 (0.644 g, 3.39 mmol) was dissolved in ice-cooled 1.0 M ag. HCI (8.46 mL, 8.46 mmol). NaNO, (0.234 g, 3.39 mmol) dissolved in H,0 (3.6
mL) was added. After 5 min, phenol (1.59 g, 16.9 mmol) dissolved in 2.5 M ag. NaOH solution (8.40 mL, 21.0 mmol) was added at once. After 30
min, the mixture was acidified to pH 4 by means of a 3.0 M aq. HCl solution and aq. sat. NH,Cl. The collected precipitate was suspended in H,0
(50 mL) and heated to 70 °C for 15 min, after which the solids were collected by hot filtration and washed with ice cold H,0. The product was an
orange solid (605 mg, 61%). "H NMR (500 MHz, CDCl;) & 7.83 — 7.78 (m, 1H), 7.67 — 7.61 (m, 2H), 7.54 — 7.42 (m, 3H), 6.93 — 6.87 (m, 2H), 3.71
(t,J=7.1Hz, 2H), 3.13 (t, J = 6.8 Hz, 2H), 1.93 (p, J = 6.8 Hz, 2H), 1.81 (p, J = 6.7 Hz, 2H); LC-MS: tz= 4.03 min, purity: 98.30%, M/z [M+H]": 296.
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(E)-(3-((4-Hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (10)

Aniline 6 (0.634 g, 3.33 mmol) was dissolved in ice-cooled 1.0 M aqg. HCI (8.33 mL, 8.33 mmol) solution. NaNO; (0.303 g, 4.39 mmol) dissolved in
H,0 (4.1 mL) was added and the mixture stirred for 5 min. Phenol (1.57 g, 16.7 mmol) dissolved in 2.50 M ag. NaOH (8.26 mL, 20.7 mmol) was
added at once. After 30 min, the mixture was acidified to pH 4 by means of a 3.0 M aq. HCl solution and ag. sat. NH,Cl. The precipitate was
collected and washed with ice cold H,0. The crude product was suspended in H,0 and heated to 50 °C for 30 min. The solids were collected by
hot filtration and washed with cold H,0. The product was obtained as orange crystals (0.646 g, 66%). "H NMR (400 MHz, CD;OD) & 8.03 — 7.77
(m, 4H), 7.68 — 7.52 (m, 2H), 7.01 — 6.83 (m, 2H), 3.63 (t, J = 6.9 Hz, 2H), 3.51 (t, J = 6.7 Hz, 2H), 2.10 — 1.82 (m, 4H); LC-MS: tz= 4.03 min, purity:
96.49%, M/z [M+H]": 296.
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(E)-(4-((4-Hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (11)

Aniline 7 (1.41 g, 7.09 mmol) was dissolved in ice-cooled 1.0 M aq. HCl solution (17.7 mL, 17.7 mmol). NaNO, (0.646 g, 9.36 mmol) dissolved in
H,0 (3.20 mL) was added and the mixture was stirred for 5 min. Phenol (3.33 g, 35.4 mmol) dissolved in a 2.5 M ag. NaOH solution (17.6 mL,
44.0 mmol) and added in one portion. After 30 min, the mixture was acidified to pH 4 by means of a 3.0 M aq. HCl solution and aq. sat. NH,CI.
The precipitate was collected and washed with H,0 (2x10 mL).The product was obtained as orange crystals (1.86 g, 81%). "H NMR (400 MHz,
CD;0D) & 7.95 — 7.80 (m, 4H), 7.72 — 7.60 (m, 2H), 6.97 — 6.87 (m, 2H), 3.62 (t, J = 6.9 Hz, 2H), 3.52 (t, J = 6.6 Hz, 2H), 2.02 (p, J = 6.4 Hz, 2H), 1.93
(p, J = 6.1 Hz, 2H); LC-MS: tg= 3.97 min, purity: 97.58%, M/z [M+H]": 296.
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(E)-1-(3-(4-(Phenyldiazenyl)phenoxy)propyl)piperidine (12)

Phenol 8 (0.200 g, 1.01 mmol), 1-(3-chloropropyl)piperidine.HCl (0.172 g, 1.06 mmol), KI (0.019 g, 0.11 mmol) and K,CO3 (0.450 g, 3.26 mmol)
were added to DMF (6.3 mL). This mixture was stirred overnight at 60°C, after which the reaction mixture was concentrated in vacuo. The
residue was partitioned between DCM (40 mL) and H,0 (40 mL). The organic phase was washed with 2.5 M aqg. NaOH solution (2x20 mL), dried
over Na,SO, and evaporated in vacuo. The crude product was purified by flash column chromatography with a gradient of n-heptane: EtOAc:
TEA 45:45:10 to EtOAc: TEA 90:10. This yielded the product as orange needles (0.22 g, 67%). *H NMR (500 MHz, CDCl3) § 7.96 — 7.84 (m, 4H),
7.53 = 7.47 (m, 2H), 7.46 — 7.40 (m, 1H), 7.04 — 6.96 (m, 2H), 4.09 (t, J = 6.4 Hz, 2H), 2.50 (t, J = 7.3 Hz, 2H), 2.47 — 2.32 (m, 4H), 2.07 — 1.97 (m,
2H), 1.61 (p, J = 5.7 Hz, 4H), 1.51 — 1.39 (m, 2H); BCNMR (126 MHz, CDCl5) 6 161.7, 152.9, 147.0, 130.4, 129.1, 124.9, 122.7, 114.8, 67.0, 56.0,
54.8, 26.9, 26.1, 24.5; LC-MS: tz= 3.70 min, purity: > 99%, M/z [M+H]": 324, An injection peak is visible below 1.0 min; HRMS calcd. for CyH,6N30
[M+H]* = 324.2070, found 324.2082.
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(E)-(2-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (13)

Phenol 9 (0.300 g, 0.995 mmol), 1-(3-chloropropyl)piperidine.HCl (0.194 g, 1.20 mmol), KI (0.017 g, 0.10 mmol) and K,COs (0.413 g, 2.99 mmol)
were added to DMF (5.93 mL). The mixture was stirred at overnight at 60 °C after which the solvent was evaporated in vacuo. The residue was
partitioned between DCM (20 mL) and H,0 (20 mL). The organic phase was washed with H,0 (20 mL) and 2.5 M aq. NaOH solution (4x 20 mL),
dried over Na,SO, and evaporated in vacuo. The crude product was purified by means of flash column chromatography using a gradient from n-
heptane: EtOAc: TEA 10:9:1 to EtOAc: TEA 9:1. This yielded the product as orange crystals (0.28 g, 66%). *H NMR (400 MHz, CDCl3) & 7.89 — 7.75
(m, 3H), 7.52 = 7.43 (m, 3H), 7.02 = 6.92 (m, 2H), 4.09 (t, J = 6.4 Hz, 2H), 3.71 (t, J = 7.0 Hz, 2H), 3.07 (t, J = 6.7 Hz, 2H), 2.55 — 2.31 (m, 6H), 2.02
(p,J = 6.7 Hz, 2H), 1.91 (p, J = 6.8 Hz, 2H), 1.78 (p, J = 6.8 Hz, 2H), 1.61 (p, J = 5.6 Hz, 4H), 1.51 — 1.38 (m, 2H); **C NMR (101 MHz, CDCl3) 5 168.8,
162.1, 148.3, 147.0, 136.4, 130.7, 129.7, 127.5, 125.1, 118.1, 114.9, 67.0, 56.0, 54.8, 48.4, 45.7, 26.9, 26.1, 26.0, 24.9, 24.5; LC-MS: tg= 3.72 min,
purity: >99%, M/z [M+H]": 421; HRMS calcd. for C,5H33N40, [M+H]" = 421.2598, found 421.2619.
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(E)-(3-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (14)

Phenol 10 (0.141 g, 0.477 mmol), 1-(2-chloroethyl)piperidine.HCI (0.087 g, 0.59 mmol), KI (0.011 g, 0.066 mmol) and K,CO3 (0.211 g, 1.53 mmol)
were added to DMF (3.0 mL). The obtained mixture was stirred overnight at 60 °C, after which the solvent was evaporated in vacuo. The residue
was partitioned between DCM (20 mL) and H,0 (20 mL). The organic phase was washed with H,0 (20 mL) and 2.5 M aq. NaOH (2x 20 mL), dried
over Na,SO,, and evaporated in vacuo. The residue was recrystallized from n-heptane: EtOH 10:1 to yield the product as orange crystals (63 mg,
33%). 'H NMR (400 MHz, CDCls) & 8.04 — 8.00 (m, 1H), 7.95 — 7.87 (m, 3H), 7.63 — 7.57 (m, 1H), 7.53 (t, J = 7.7 Hz, 1H), 7.05 — 6.99 (m, 2H), 4.20
(t,J = 6.0 Hz, 2H), 3.68 (t, J = 7.0 Hz, 2H), 3.49 (t, J = 6.6 Hz, 2H), 2.83 (t, J = 6.0 Hz, 2H), 2.63 — 2.45 (m, 4H), 1.98 (p, J = 6.8 Hz, 2H), 1.89 (p, J =
6.8 Hz, 2H), 1.63 (p, J = 5.6 Hz, 4H), 1.50 — 1.39 (m, 2H); BC NMR (101 MHz, CDCl;) 6 169.2, 161.7, 152.5, 147.0, 138.2, 129.3, 129.0, 125.0,
124.3, 121.0, 115.0, 66.4, 57.9, 55.2, 49.8, 46.4, 26.5, 26.0, 24.6, 24.2; LC-MS: tz= 3.63 min, purity: >99%, M/z [M+H]": 407; HRMS calcd. for
Ca4H31N40; [M+H]" = 407.2442, found 407.2453.
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(E)-(3-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (15)

Phenol 10 (0.149 g, 0.505 mmol), 1-(3-chloropropyl)piperidine.HCl (0.099 g, 0.61 mmol), KI (8.0 mg, 0.048 mmol) and K,CO; (0.210 g, 1.52
mmol) were added to DMF (3.0 mL). The mixture was stirred overnight at 60 °C, after which it was concentrated in vacuo. DCM (20 mL) and H,0
(20 mL) were added and the layers were partitioned. The organic phase was washed using 2.5 M NaOH (2x20 mL), dried over Na,SO, and
evaporated in vacuo. The residue was recrystallized from n-heptane: EtOH 10:1 to yield the product as orange crystals (0.10 g, 48%). "H NMR
(400 MHz, CDCl;) & 8.05 — 7.99 (m, 1H), 7.96 — 7.86 (m, 3H), 7.60 (d, J = 7.6 Hz, 1H), 7.53 (t, J = 7.7 Hz, 1H), 7.04 — 6.96 (m, 2H), 4.10 (t, J = 6.3 Hz,
2H), 3.68 (t, J = 6.9 Hz, 2H), 3.49 (t, J = 6.6 Hz, 2H), 2.63 — 2.30 (m, 6H), 2.10 — 1.94 (m, 4H), 1.89 (p, J = 6.7 Hz, 2H), 1.62 (p, J = 5.6 Hz, 4H), 1.51 -
1.38 (m, 2H); BCNMR (101 MHz, CDCls) 6 169.2, 162.0, 152.6, 146.9, 138.3, 129.3, 129.0, 125.1, 124.3, 121.0, 114.9, 67.0, 56.0, 54.8, 49.8, 46.4,
26.8, 26.6, 26.0, 24.6, 24.5; LC-MS: tz= 3.33 min, purity: >99%, M/z [M+H]": 421; HRMS calcd. for CysH33N,O, [M+H]" = 421.2598, found
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(E)-(4-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (16)

Phenol 11 (0.145 g, 0.491 mmol), 1-(2-chloroethyl)piperidine.HCI (0.086 g, 0.58 mmol), KI (0.011 g, 0.066 mmol) and K,CO; (0.218 g, 1.58 mmol)
were added in DMF (3.0 mL). The mixture was stirred at 60 °C for 16 hours, after which the solvent was evaporated in vacuo. DCM (20 mL) and
H,0 (20 mL) were added to the residue. The organic phase was washed using 2.5 M NaOH solution (2x20 mL), dried over Na,SO, and
evaporated in vacuo. The crude product was recrystallized from n-heptane: EtOH 20:1 to yield the product as orange crystals (38 mg, 19%). ‘H
NMR (400 MHz, DMSO-ds) § 7.95 — 7.87 (m, 4H), 7.68 — 7.60 (m, 2H), 7.20 — 7.12 (m, 2H), 4.19 (t, J = 5.8 Hz, 2H), 3.50 (t, J = 6.8 Hz, 2H), 3.42 (t, J
= 6.4Hz, 2H), 2.71 (bs, 2H), 2.46 (bs, 4H), 1.94 — 1.77 (m, 4H), 1.51 (p, J = 5.5 Hz, 4H), 1.43 — 1.33 (m, 2H); >C NMR (126 MHz, CDCl3) & 169.2,
161.7,153.4, 147.1, 138.8, 128.2, 125.1, 122.5, 115.0, 66.4, 57.9, 55.2, 49.7, 46.4, 26.6, 26.0, 24.6, 24.2; LC-MS: tz= 4.28 min, purity: >99%, M/z
[M+H]"= 407; HRMS calcd. for Cy4H3;1N40, [M+H]" = 407.2442, found 407.2424.
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(E)-(4-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (17)

Phenol 11 (0.145 g, 0.491 mmol), 1-(3-chloropropyl)piperidine. HCI (0.096 g, 0.59 mmol), KI (0.010 g, 0.060 mmol) and K,CO; (0.237 g, 1.72
mmol) were added to DMF (3.0 mL). The mixture was stirred overnight at 60 °C. The solvent was evaporated in vacuo, after which the crude
was partitioned between DCM (20 mL) and H,0 (20 mL). The organic phase was washed using 2.5 M aq. NaOH solution (2x20 mL), dried over
Na,S0, and evaporated in vacuo. The crude product was recrystallized from EtOAc to yield the product as orange crystals (80 mg, 39%). "H NMR
(500 MHz, CDCls) 6 7.95 — 7.85 (m, 4H), 7.69 — 7.62 (m, 2H), 7.05 — 6.97 (m, 2H), 4.11 (t, J = 6.3 Hz, 2H), 3.67 (t, J = 7.0 Hz, 2H), 3.46 (t, J = 6.6 Hz,
2H), 2.74 = 2.29 (m, 4H), 2.21 — 2.02 (m, 2H), 2.02 — 1.94 (m, 2H), 1.94 — 1.84 (m, 2H), 1.82 — 1.31 (m, 8H); *C NMR (101 MHz, CDCl;) & 169.2,
162.1, 153.5, 147.0, 138.7, 128.2, 125.1, 122.5, 114.9, 67.0, 56.0, 54.8, 49.7, 46.4, 26.8, 26.6, 26.1, 24.6, 24.5; LC-MS: tg= 3.98 min, purity >99%,
M/z [M+H]": 421; HRMS: CysH33N,0," M/z calc. 421.2598, M/z found. 421.2593.
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(E)-1-(3-Bromophenyl)-2-phenyldiazene (20)

To a stirred solution of nitrosobenzene (1.89 g, 17.6 mmol) in glacial AcOH (20 mL) was added aniline 18 (1.92 mL, 17.6 mmol). The solution was
heated to 80 °C and stirred for 7 hours. The reaction mixture was added to toluene (50 mL). The organic phase was washed with 1.0 M aq.
H,S0, solution (50 mL) and 1% ag. NaOH solution (50 mL), dried over Na,SO, and evaporated in vacuo. The crude product was subjected to
flash column chromatography using n-heptane as eluent to afford the product as a sticky orange oil (1.91 g, 42%). *H NMR (250 MHz, CDCl3) &
8.09 8—18.03 (m, 1H), 7.98 — 7.83 (m, 3H), 7.64 — 7.48 (m, 4H), 7.46 — 7.34 (m, 1H); LC-MS: tz= 5.99 min, purity: > 99%, M/z [M+H]": 261 ("°Br) +
263 (*'Br).
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(E)-(2-((3-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (21)

Aniline 18 (0.316 mL, 2.91 mmol) was dissolved in DCM (10 mL). Oxone™ (3.57 g, 5.81 mmol) was added as a solution in H,0 (40 mL). The
biphasic mixture was stirred vigorously at RT. After 3 hours, the layers were partitioned and the organic phase was washed with 1.0 M aq. HCI
(10 mL), ag. sat. NaHCOs3 (10 mL) and transferred to a round bottomed flask. Aniline 5 (503 mg, 2.64 mmol) and AcOH (10 mL) were added and
the solution was stirred overnight at RT. The solution was evaporated in vacuo after which EtOAc (20 mL) was added. The organic phase was
washed with aq. sat. NaHCO; (2x20 mL), dried over Na,SO, and evaporated in vacuo. The crude product was subjected to flash column
chromatography using n-heptane: EtOAc 9:1 as eluent to yield the product as an orange viscous oil (622 mg, 66%). 'H NMR (400 MHz, CDCls) &
7.98 — 7.93 (m, 1H), 7.86 — 7.79 (m, 2H), 7.63 = 7.57 (m, 1H), 7.57 — 7.47 (m, 3H), 7.39 (t, J = 7.9 Hz, 1H), 3.74 (t, J = 7.0 Hz, 2H), 3.09 (t, J = 6.7
Hz, 2H), 1.95 (p, J = 6.9 Hz, 2H), 1.82 (p, J = 6.7 Hz, 2H); LRMS: M/z [M+H]": 358 ("°Br) + 360 (*'Br).
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(E)-(3-((3-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (22)

Aniline 18 (0.285 mL, 2.69 mmol) was dissolved in DCM (9.00 mL). Oxone™ (3.31 g, 5.38 mmol) was added as a solution in H,0 (36.0 mL). The
biphasic mixture was stirred vigorously at RT. After 2.5 hours, the layers were partitioned and the organic phase was washed with 1.0 M aq. HCI
(5 mL), ag. sat. NaHCOs (5 mL), brine (5 mL) and transferred to a round bottomed flask. Aniline 6 (0.511 g, 2.69 mmol) and AcOH (13.4 mL) were
added and the solution was stirred overnight at RT. The solution was evaporated in vacuo after which EtOAc (40 mL) was added. The organic
phase was washed with aq. sat. NaHCO; (2x40 mL) and brine (20 mL), dried over Na,SO, and evaporated in vacuo. The crude product was
subjected to flash column chromatography using a gradient from n-heptane: EtOAc: TEA 80:20:1 to n-heptane: EtOAc: TEA 10:90:1 to yield the
product as an orange viscous oil (472 mg, 49%). "H NMR (400 MHz, CDCls) 6 8.10 — 8.02 (m, 2H), 7.97 (dt, J = 7.9, 1.6 Hz, 1H), 7.88 (dt, J = 7.9,
1.3 Hz, 1H), 7.67 (dt, J = 7.6, 1.5 Hz, 1H), 7.65 — 7.52 (m, 2H), 7.41 (t, J = 7.9 Hz, 1H), 3.69 (t, J = 6.9 Hz, 2H), 3.49 (t, J = 6.6 Hz, 2H), 2.06 — 1.85
(m, 4H); LC-MS: tg= 5.47 min, purity: 95.81%, M/z [M+H]": 358 (°Br) + 360 (*'Br).
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(E)-(4-((3-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (23)

Aniline 18 (0.570 mL, 5.38 mmol) was dissolved in DCM (9.00 mL). Oxone™ (6.61 g, 10.8 mmol) was added as a solution in H,0 (36.0 mL). The
biphasic mixture was stirred vigorously at RT. After 3 hours, the layers were partitioned and the organic phase was washed with 1.0 M aq. HCI
(5 mL), ag. sat. NaHCOs (5 mL), brine (5 mL) and transferred to a round bottomed flask. Aniline 7 (0.516 g, 2.71 mmol) and AcOH (13.6 mL) were
added and the solution was stirred overnight at RT. The solution was evaporated in vacuo after which EtOAc (40 mL) was added. The organic
phase was washed with aq. sat. NaHCO; (2x40 mL) and brine (20 mL), dried over Na,SO, and evaporated in vacuo. The crude product was
subjected to flash column chromatography using a gradient from n-heptane: EtOAc: TEA 80:20:1 to n-heptane: EtOAc: TEA 10:90:1 to yield the
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product as an orange solid (718 mg, 74%). "H NMR (400 MHz, CDCls) & 8.07 (t, J = 1.9 Hz, 1H), 7.97 — 7.92 (m, 2H), 7.92 — 7.87 (m, 1H), 7.71 -
7.65 (m, 2H), 7.64 — 7.60 (m, 1H), 7.42 (t, J = 7.9 Hz, 1H), 3.76 — 3.61 (m, 2H), 3.55 — 3.40 (m, 2H), 2.06 — 1.85 (m, 4H); LC-MS: tz= 5.55 min,
purity: 97.56%, M/z [M+H]"= 358 (°Br) + 360 (*'Br).

(E)-(3-((4-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (24)

To a stirred solution of aniline 19 (0.482 g, 2.80 mmol) in DCM (9.33 mL) was added OXONE™ (3.45 g, 5.60 mmol) in H,O (37.3 mL). The
obtained biphasic solution was stirred vigorously. After 4 hours, the layers were partitioned and the aqueous phase was extracted using DCM
(2x20 mL). The combined organic phases were washed using 1.0 M aq. HCl (25 mL) and brine (25 mL), dried over Na,SO, and concentrated to a
volume of about 5 mL. The concentrate was added to a solution of AcOH (9.3 mL) and aniline 6 (0.350 g, 1.84 mmol). The mixture was stirred at
RT overnight. The volatiles were evaporated in vacuo and the residue was taken up in EtOAc. The mixture was washed with aq. sat. NaHCO;
(2x20 mL) and brine (20 mL), dried over Na,SO, and evaporated in vacuo. The remaining oil was subjected to flash column chromatography with
a gradient from EtOAc: n-heptane 1:1 to EtOAc: n-heptane 9:1 to yield the product as an orange powder (480 mg, 73%). 'H NMR (500 MHz,
CDCls) & 8.06 (t, J = 1.9 Hz, 1H), 7.99 — 7.93 (m, 1H), 7.84 — 7.76 (m, 2H), 7.69 — 7.61 (m, 3H), 7.56 (t, J = 7.7 Hz, 1H), 3.80 — 3.58 (m, 2H), 3.58 —
3.37 (m, 2H), 2.10 — 1.94 (m, 2H), 1.94 — 1.83 (m, 2H); LC-MS: tz= 5.50 min, purity: 97.16%, M/z [M+H]": 358 ("°Br) + 360 (*'Br).
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(E)-1-(3-(3-(Phenyldiazenyl)phenoxy)propyl)piperidine (25)

Cs,CO3 (484 mg, 1.49 mmol) was added to an oven-dried microwave tube and flame-dried under vacuum. Catalyst [PdCI(CsHs)], (18 mg, 0.048
mmol) and Rockphos (53.8 mg, 0.115 mmol) were added. The tube was evacuated and backfilled with nitrogen three times. Bromide 20 (250
mg, 0.957 mmol) was dissolved in toluene (957 pL) and this solution was added to the reaction vial via a syringe. Then, 3-(piperidin-1-yl)propan-
1-ol (286 pL, 1.91 mmol) was added via a syringe. The tube was heated in a sand bath at 90 °C for 72 hours. The mixture was cooled to RT,
filtered over Celite® and the filter cake was washed with THF. The solvent was evaporated in vacuo and the residue was subjected to flash
column chromatography using a gradient from n-heptane: EtOAc: TEA 95:95:10 to EtOAc: TEA 95:5 followed by reverse phase LC purification
with a gradient from H,0: ACN: formic acid 95:5:1 to H,0: ACN: formic acid 5:95:1. This yielded the product as an orange oil (62 mg, 20%). ‘H
NMR (500 MHz, DMSO-ds) 6 7.93 — 7.86 (m, 2H), 7.65 — 7.54 (m, 3H), 7.54 — 7.47 (m, 2H), 7.42 — 7.37 (m, 1H), 7.17 - 7.08 (m, 1H), 4.10 (t, J = 6.4
Hz, 2H), 2.39 (t, J = 7.1 Hz, 2H), 2.37 — 2.24 (m, 4H), 1.89 (p, J = 6.7 Hz, 2H), 1.49 (p, J = 5.6 Hz, 4H), 1.41 — 1.33 (m, 2H); °C NMR (126 MHz,
DMSO-dg) 6 159.5, 153.1, 151.8, 131.6, 130.3, 129.5, 122.6, 118.3, 116.4, 106.3, 66.3, 55.1, 54.2, 26.3, 25.6, 24.2; LC-MS: cis-25: tzg= 3.59 min,
purity: 3.91%, M/z [M+H]": 324; trans-25: tg= 4.39 min, purity: 96.09%, M/z [M+H]": 324; HRMS calcd. for CyHN;0 [M+H]" = 324.2070, found
324.2066.
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(E)-(2-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (26)

Cs,COs (635 mg, 1.95 mmol) was added to an oven-dried microwave vial and flame-dried under vacuum. Catalyst [(CsHs)PdCl], (23 mg, 0.063
mmol) and Rockphos (70.7 mg, 0.151 mmol) were added. The tube was evacuated and backfilled three times with nitrogen. Bromide 21 (450
mg, 1.26 mmol) was dissolved in toluene (1.26 mL) and this solution was added to the reaction vial via a syringe. Then, 3-(piperidin-1-yl)propan-
1-ol (375 uL, 2.51 mmol) was added via a syringe. The tube was heated in a sand bath at 90 °C for 72 hours. The mixture was cooled to RT,
filtered over Celite® and the filter cake was washed with THF (10 mL). The solvent was evaporated in vacuo and the residue was subjected to
flash column chromatography using a gradient from n-heptane: EtOAc: TEA 95:95:10 to EtOAc: TEA 95:5 followed by reverse phase column
chromatography using a gradient for H,O: ACN: formic acid 95:5:1 to H,0: ACN: formic acid 5:95:1. The product was obtained as an orange
powder (62 mg, 12%). "H NMR (500 MHz, DMSO-de) & 7.82 — 7.75 (m, 1H), 7.66 — 7.56 (m, 2H), 7.56 — 7.43 (m, 3H), 7.26 (t, J = 2.1 Hz, 1H), 7.18 —
7.13 (m, 1H), 4.06 (t, J = 6.5 Hz, 2H), 3.53 (t, J = 7.0 Hz, 2H), 3.02 (t, J = 6.7 Hz, 2H), 2.45 — 2.22 (m, 6H), 1.96 — 1.80 (m, 4H), 1.76 (p, J = 6.7 Hz,
2H), 1.49 (p, J = 5.6 Hz, 4H), 1.42 — 1.33 (m, 2H); BC NMR (126 MHz, DMSO-d¢) & 166.9, 159.5, 153.1, 147.2, 136.9, 131.9, 130.5, 129.7, 127.5,
119.0, 117.5, 117.3, 105.2, 66.2, 55.1, 54.2, 47.8, 45.3, 26.2, 25.6, 25.6, 24.3, 24.2; LC-MS: tz= 3.60 min, purity: 93.94%, M/z [M+H]": 421; HRMS
calcd. for CpsH33sNsO, [M+H] = 421.2598, found 421.2593.
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(E)-(3-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (27)

Cs,CO; (423 mg, 1.30 mmol) was added to an oven-dried microwave vial and and flame-dried under vacuum. Catalyst [(C3Hs)PdCl], (15 mg,
0.042 mmol) and Rockphos (47.1 mg, 0.100 mmol) were added. The tube was evacuated and backfilled three times with nitrogen. Bromide 22
(300 mg, 0.837 mmol) was dissolved in toluene (837 L) and this solution was added to the reaction vial via a syringe. Then, 2-(piperidin-1-
yl)ethanol (222 uL, 1.67 mmol) was added via a syringe. The tube was heated in a sand bath at 90 °C for 72 hours. The mixture was cooled to
RT, filtered over Celite® and the filter cake was washed with THF (10 mL). The solvent was evaporated in vacuo and the residue was subjected
to flash column chromatography using a gradient from n-heptane: EtOAc: TEA 95:95:10 to EtOAc: TEA 95:5 to yield the product as orange
crystals (0.16 g, 47%). *H NMR (500 MHz, DMSO-ds) & 8.01 — 7.94 (m, 2H), 7.74 — 7.69 (m, 1H), 7.66 (t, J = 7.6 Hz, 1H), 7.56 — 7.47 (m, 2H), 7.44
(t,J= 2.0 Hz, 1H), 7.17 (dt, J = 7.5, 2.0 Hz, 1H), 4.16 (t, J = 5.8 Hz, 2H), 3.50 (t, J = 6.9 Hz, 2H), 3.42 (t, J = 6.5 Hz, 2H), 2.68 (t, J = 5.9 Hz, 2H), 2.48 —
2.35 (m, 4H), 1.94 — 1.77 (m, 4H), 1.49 (p, J = 5.6 Hz, 4H), 1.41 — 1.33 (m, 2H); °C NMR (126 MHz, DMSO-d¢) 6 167.3, 159.4, 153.1, 151.5, 138.5,
130.3, 129.9, 129.6, 124.2, 120.5, 118.6, 116.5, 106.7, 66.0, 57.4, 54.4, 49.0, 46.0, 26.0, 25.6, 24.0 (2 overlapping carbon signal according to
HSQC); LC-MS: tz= 3.26 min, purity: 96.19%, M/z [M+H]": 407; HRMS calcd. for Cp4H3;N,O, [M+H]" = 407.2442, found 407.2434.
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(E)-(3-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (28)

Cs,COs (142 mg, 0.436 mmol) was added to an oven-dried microwave tube and flame-dried under vacuum. Catalyst [(C3Hs)PdCl], (6.1 mg, 0.017
mmol) and Rockphos (22 mg, 0.047 mmol) were added. The tube was evacuated and backfilled three times with nitrogen. Bromide 22 (104 mg,
0.289 mmol) was dissolved in toluene (279 puL) and this solution was added to the reaction vial via a syringe. Then, 3-(piperidin-1-yl)propan-1-ol
(85 pL, 0.56 mmol) was added via a syringe. The tube was heated in a 90 °C sand bath for 23 hours. The mixture was cooled to RT, filtered over
Celite® and the filter cake was washed with MeOH (10 mL). The solvent was evaporated in vacuo and the residue was purified by flash column
chromatography using EtOAc: n-heptane: TEA 35:64:1 to EtOAc: TEA 99:1 to yield the product as an orange viscous oil (40 mg, 33%). "H NMR
(400 MHz, CDCl5) & 8.09 — 8.02 (m, 1H), 8.00 — 7.93 (m, 1H), 7.68 — 7.62 (m, 1H), 7.60 — 7.51 (m, 2H), 7.46 — 7.38 (m, 2H), 7.05 (dd, J = 7.9, 2.4
Hz, 1H), 4.10 (t, J = 6.3 Hz, 2H), 3.68 (t, J = 6.9 Hz, 2H), 3.50 (t, J = 6.6 Hz, 2H), 2.56 — 2.47 (m, 2H), 2.43 (bs, 4H), 2.07 — 1.95 (m, 4H), 1.90 (p, J =
6.6 Hz, 2H), 1.61 (p, J = 5.6 Hz, 4H), 1.50 — 1.38 (m, 2H); *C NMR (101 MHz, CDCl;) & 169.0, 159.9, 153.8, 152.3, 138.3, 129.9, 129.7, 129.4,
124.6,121.3, 118.7, 117.4, 106.5, 66.9, 56.1, 54.8, 49.8, 46.4, 26.9, 26.6, 26.1, 24.6, 24.6. LC-MS: tz= 3.85 min, purity: >99%, M/z [M+H]": 421;
HRMS calcd. for CpsHasN4O, [M+H]" = 421.2598, found 421.2616.
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(E)-(4-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (29)

Cs,C03 (217 mg, 0.667 mmol) was added to an oven-dried microwave vial and flame-dried under vacuum. Catalyst [PdCI(C3Hs)]; (7.9 mg, 0.021
mmol) and Rockphos (24 mg, 0.052 mmol) were added. The tube was evacuated and backfilled three times with nitrogen. Bromide 23 (154 mg,
0.430 mmol) was dissolved in toluene (430 pL) and this solution was added to the reaction vial via a syringe. Then, 2-(piperidin-1-yl)ethanol
(114 pL, 0.858 mmol) was added via a syringe. The tube was heated in a sand bath at 90 °C for 72 hours. The mixture was cooled to RT, filtered
through Celite” and the filter cake was washed with THF (5 mL). The solvent was evaporated in vacuo and the residue was subjected to flash
column chromatography using a gradient from n-heptane: EtOAc: TEA 95:95:10 to EtOAc: TEA 95:5 followed by reverse phase column
chromatography with a gradient from H,0: ACN: formic acid 95:5:1 to H,0: ACN: formic acid 5:95:1. This yielded an orange oil which crystallized
upon storage (72 mg, 41%). "H NMR (500 MHz, DMSO-d¢) & 7.96 — 7.89 (m, 2H), 7.76 — 7.70 (m, 2H), 7.57 — 7.49 (m, 2H), 7.46 — 7.42 (m, 1H),
7.18 (dt, J = 7.1, 2.3 Hz, 1H), 4.17 (t, J = 5.9 Hz, 2H), 3.49 (t, J = 6.8 Hz, 2H), 3.42 (t, J = 6.5 Hz, 2H), 2.69 (t, J = 5.8 Hz, 2H), 2.47 — 2.40 (m, 4H),
1.92 -1.79 (m, 4H), 1.50 (p, J = 5.6 Hz, 4H), 1.42 — 1.34 (m, 2H); BCNMR (126 MHz, DMSO-de) 6 167.4, 159.4, 153.1, 152.1, 139.7, 130.4, 128.4,
122.4, 118.7, 116.6, 106.7, 66.0, 57.4, 54.5, 48.9, 46.0, 26.0, 25.6, 24.0, 24.0; LC-MS: tg= 3.41 min, purity: 95.75%, M/z [M+H]'= 407; HRMS
calcd. for CpsH3:N,O, [M+H]" = 407.2442, found 407.2439.
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(E)-(4-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (30)

Cs,CO3 (142 mg, 0.436 mmol) was added to an oven-dried microwave tube and flame-dried under vacuum. Catalyst [PdCI(C;sHs)], (6.7 mg, 0.018
mmol) and RockPhos (20.4 mg, 0.0435 mmol) were added. The tube was evacuated and backfilled three times with nitrogen. Bromide 23 (101
mg, 0.281 mmol) was dissolved in toluene (279 pL) and this solution was added to the reaction vial via a syringe. Then, 3-(piperidin-1-yl)propan-
1-ol (85 L, 0.56 mmol) was added via a syringe. The tube was heated to 90 °C in a sand bath for 23 hours. The mixture was cooled to RT,
filtered over Celite® and the filter cake was washed with MeOH (10 mL). The solvent was evaporated in vacuo and the residue was purified by
flash column chromatography using a gradient from n-heptane: EtOAc: TEA 64:35:1 to EtOAc: TEA 99:1 followed by column chromatography
using an isocratic elution with EtOAc: n-heptane: TEA 71:25:4. The product was obtained as a viscous orange oil (45 mg, 38%). ‘H NMR (400
MHz, CDCl3) & 7.93 (d, J = 8.4 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.58 — 7.52 (m, 1H), 7.46 — 7.38 (m, 2H), 7.05 (dd, J = 8.2, 2.6 Hz, 1H), 4.11 (t, J =
6.3 Hz, 2H), 3.67 (t, J = 6.9 Hz, 2H), 3.46 (t, J = 6.6 Hz, 2H), 2.67 — 2.33 (m, 6H), 2.06 (p, J = 6.6 Hz, 2H), 2.01 — 1.94 (m, 2H), 1.94 — 1.84 (m, 2H),
1.64 (p, J = 5.6 Hz, 4H), 1.51 — 1.40 (m, 2H); *C NMR (101 MHz, CDCl3) 6 169.1, 159.8, 153.9, 153.2, 139.4, 129.9, 128.2, 122.9, 118.8, 117.6,
106.5, 66.8, 56.1, 54.7, 49.7, 46.4, 26.7, 26.6, 25.8, 24.6, 24.4; LC-MS: tg= 3.43 min, purity: >99%, M/z [M+H]": 421; HRMS calcd. for CsH3sN,0,
[M+H]* = 421.2598, found 421.2615.
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(E)-(3-((4-((1-Isopropylpiperidin-4-yl)oxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (31)

Phenol 10 (0.150 g, 0.508 mmol), 1-isopropylpiperidin-4-ol (0.218 g, 1.52 mmol) and PPh; (0.400 g, 1.52 mmol) were dissolved in ice-cooled THF
(9.0 mL). DEAD (0.241 mL, 1.52 mmol) in THF (6.0 mL) was added to the solution. The reaction mixture was stirred at 0 °C for 2 hours and at RT
for 16 hours ag. sat. NH,Cl solution (12 mL) was added. The mixture was extracted using EtOAc (3x30 mL). The combined organic phases were
washed with brine (30 mL), dried over Na,SO,, filtered and evaporated in vacuo. The crude residue was purified using flash column
chromatography with a gradient from EtOAc: n-heptane: TEA 75:24:1 to EtOAc: TEA 99:1. The compound was heated in n-heptane. The mixture
was cooled and filtered. The filtrate was evaporated in vacuo to yield the product as a yellow fluffy powder (156 mg, 73%). *H NMR (500 MHz,
DMSO-dg) 6 7.96 — 7.84 (m, 4H), 7.69 — 7.59 (m, 2H), 7.17 = 7.09 (m, 2H), 4.54 — 4.45 (m, 1H), 3.49 (t,J = 6.9 Hz, 2H), 3.41 (t, J = 6.5 Hz, 2H), 2.77
—2.62 (m, 3H), 2.40 — 2.30 (m, 2H), 2.04 — 1.94 (m, 2H), 1.88 (p, J = 6.7 Hz, 2H), 1.82 (p, J = 6.2 Hz, 2H), 1.67 — 1.56 (m, 2H), 0.97 (d, J = 6.5 Hz,
6H); >C NMR (126 MHz, DMSO-ds) & 167.4, 160.4, 151.7, 145.8, 138.4, 129.5, 129.1, 124.9, 123.9, 120.2, 116.1, 73.5, 53.6, 49.0, 46.0, 45.3,
31.1, 26.0, 24.0, 18.1; LC-MS: tz= 3.46 min, purity: >99%, M/z [M+H]": 421; HRMS calcd. for C,sH33N,0, [M+H]" = 421.2598, found 421.2617.
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(3-((E)-(4-((1s,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (32)
Cs,C0; (0.205 g, 0.628 mmol) was added to an oven-dried microwave tube and and flame-dried under vacuum. Bromide 24 (0.150 g, 0.419
mmol) was dissolved in toluene (1.20 mL) and added to the vial. Rockphos (0.031 g, 0.067 mmol), cyclobutanol 35 (0.130 g, 0.837 mmol) and
[(CsHs)PdCI]; (7.6 mg, 0.021 mmol) were subsequently added to the vial. The flask was evacuated and backfilled three times with nitrogen. The
microwave vial was heated in a sand bath at 90 °C and for 24 hours. The mixture was cooled to RT, filtered over Celite® and the filter cake was
washed with MeOH (10 mL). The solvent was evaporated in vacuo, after which the crude product was subjected to flash column
chromatography using a gradient from n-heptane: EtOAc: TEA 50:45:5 to EtOAc: TEA 95:5 to yield the product as orange crystals (68 mg, 38%).
'H NMR (500 MHz, CDCl5) & 8.03 — 7.99 (m, 1H), 7.93 — 7.85 (m, 3H), 7.59 (d, J = 7.6 Hz, 1H), 7.53 (t, J = 7.7 Hz, 1H), 6.94 — 6.88 (m, 2H), 4.50 (p, J
=7.1Hz, 1H), 3.68 (t, J = 7.0 Hz, 2H), 3.49 (t, J = 6.6 Hz, 2H), 2.77 — 2.68 (m, 2H), 2.54 — 2.05 (m, 7H), 1.98 (p, J = 6.9 Hz, 2H), 1.89 (p, J = 6.8 Hz,
2H), 1.69 — 1.55 (m, 4H), 1.51 — 1.39 (m, 2H); BC NMR (126 MHz, CDCl3) 6 169.2, 160.4, 152.5, 146.9, 138.2, 129.3, 129.0, 125.0, 124.3, 121.0,
115.4, 65.7, 52.6, 51.0, 49.8, 46.4, 35.6, 26.6, 25.4, 24.6, 24.3; LC-MS: tz= 3.28 min, purity: >99%, M/z [M+H]": 433; HRMS calcd. for CasHs3N4O;
[M+H]" = 433.2598, found 433.2610; Cis-stereochemistry was proven by 2D NOE NMR (see Figure $36).
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(3-((E)-(4-((1r,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (33)
Phenol 10 (0.100 g, 0.339 mmol), cyclobutanol 35 (0.105 g, 0.677 mmol) and PPh; (0.266 g, 1.02 mmol) were dissolved in ice-cooled THF (6.0
mL). DEAD (0.161 mL, 1.02 mmol) in THF (4 mL) was added to the solution. After 23 hours at RT, ag. sat. NaHCO; solution (8 mL) was added. The
mixture was extracted with EtOAc (3x20 mL). The combined organic phases were washed with brine (20 mL), dried over Na,SO, and evaporated
in vacuo. The residue was purified using flash column chromatography with a gradient from n-heptane: EtOAC: TEA 82:17:1 to EtOAc: TEA 99:1.
The compound was heated in n-heptane. The mixture was cooled and filtered. The filtrate was evaporated in vacuo to yield the product as a
yellow fluffy solid (48 mg, 33%). "H NMR (400 MHz, DMSO-d¢) & 7.94 — 7.85 (m, 4H), 7.68 — 7.59 (m, 2H), 7.06 — 6.98 (m, 2H), 4.85 (tt, J = 6.9, 3.5
Hz, 1H), 3.50 (t, J = 6.8 Hz, 2H), 3.42 (t, J = 6.5 Hz, 2H), 2.94 — 2.82 (m, 1H), 2.45 — 2.35 (m, 2H), 2.33 — 2.12 (m, 6H), 1.95 — 1.77 (m, 4H), 1.50 (p, J
= 5.4 Hz, 4H), 1.44 — 1.34 (m, 2H); BC NMR (126 MHz, DMSO-ds) 6 167.4, 160.3, 151.7, 146.0, 138.4, 129.5, 129.1, 124.9, 123.9, 120.2, 115.6,
70.0, 56.4, 50.5, 49.0, 46.0, 33.1, 26.0, 25.3, 24.1, 24.0; LC-MS: tz= 3.34 min, purity: >99%, M/z [M+H]": 433; HRMS calcd. for CpeH33N40, [M+H]"
=433.2598, found 433.2603; Trans-stereochemistry was proven by 2D NOE NMR (see Figure S37).

(1s,3s)-3-(piperidin-1-yl)cyclobutyl 4-methylbenzenesulfonate (36)

This procedure was based on a literature descriptionz. 1-methylimidazole (0.339 mL, 4.25 mmol) and cyclobutanol 35 (330 mg, 2.13 mmol) were
mixed in anhydrous DCM (3.5 mL) after which 4-toluenesulfonyl chloride (689 mg, 3.61 mmol) was added. The solution was stirred at RT for 48
hours. Ag. satd. NaHCO3 (3 mL) was added and the layers were partitioned. The organic phase was dried over Na,SO,, and evaporated in vacuo.
The crude product was further purified using flash column chromatography eluting with DCM : MeOH : 28% aq. NH3 (990:9:1) to yield the
product as an off-white colored solid (280 mg, 43%). "H NMR (600 MHz, CDCl3) & 7.76 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 4.58 (p, J = 7.5
Hz, 1H), 2.47 — 2.37 (m, 5H), 2.28 — 2.10 (m, 5H), 2.07 — 1.98 (m, 2H), 1.54 (p, J = 5.8 Hz, 4H), 1.45 — 1.35 (m, 2H); **C NMR (126 MHz, CDCl3) &
144.8,134.2,129.9, 128.0, 68.8, 52.4, 50.9, 36.0, 25.5, 24.2, 21.8; LC-MS: tz= 2.84 min, purity: 88.5%, M/z [M+H]+: 310; cis-stereochemistry was
proven by 2D NOE NMR (see Figure S38).
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(E)-(3-((3-hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (37)

Aniline 6 (670 mg, 3.52 mmol) was added to a mixture of Oxone™ (4.33 g, 7.04 mmol) dissolved in water (44 mL) and DCM (11 mL). The mixture
was stirred at RT for 6 hours. The layers were separated and the organic phase was washed with 10% aq. sodium thiosulfate (5 mL), 1 M ag. HCI
solution (5 mL) and brine (5 mL). The organic phase was added to a flask containing 3-((tert-butyldimethylsilyl)oxy)aniline (715 mg, 3.20 mmol)
and acetic acid (11 mL). After stirring overnight at RT the solution was evaporated to dryness and anhydrous THF (33 mL) and 1 M TBAF solution
in THF (6.40 mL, 6.40 mmol) were added at ice-bath temperature. After 10 minutes aq. satd. NaHCOs (40 mL) and EtOAc (30 mL) were added
and the mixture was extracted using EtOAc (3x 30 mL). The combined organic phases were washed with brine (30 mL), dried over Na,SO, and
evaporated in vacuo. The crude product was subjected to preparative reverse phase chromatography on C-18 functionalized silica eluting with a
gradient from H,0:ACN:HCOOH 949:50:1 to ACN:formic acid:HCOOH 100:899:1 to yield the product as an orange solid (120 mg, 13%). "H NMR
(600 MHz, CDCl;) & 8.00 (s, 1H), 7.84 (d, J = 7.8 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.46 (t, J = 7.7 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.30 (t, J = 7.9 Hz,
1H), 7.23 (t, J = 2.1 Hz, 1H), 6.98 (dd, J = 8.1, 2.4 Hz, 1H), 3.72 (t, J = 7.0 Hz, 2H), 3.48 (t, J = 6.6 Hz, 2H), 1.99 (p, J = 6.9 Hz, 2H), 1.90 (p, J = 6.7 Hz,
2H); BC NMR (151 MHz, CDCl3) & 169.7, 157.5, 153.6, 152.3, 137.6, 129.9, 129.4, 129.3, 124.6, 121.3, 119.2, 117.0, 108.0, 50.0, 46.7, 26.5, 24.6;
LC-MS: tg= 4.09 min, purity: >98%, M/z [M+H]": 296.
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(3-((E)-(3-((1r,3s)-3-(piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (34)
Phenol 37 (120 mg, 0.406 mmol) was dissolved in anhydrous DMF (433 pL) after which sodium hydride (60% dispersion in mineral oil, 20.0 mg,
0.500 mmol) was added. The solution was stirred for 30 minutes at RT after which tosylate 36 (97 mg, 0.313 mmol) was added and the solution
was stirred overnight at 90 °C. EtOAc (5 mL) was added to the solution. The mixture was washed using ice-cold brine (2 x 2 mL). The organic
phase was dried over Na,SO, and evaporated in vacuo to obtain an orange crude product which was purified using flash column
chromatography eluting with a gradient from cyclohexane:EtOAc + 5% TEA 8:2 to EtOAc + 5% TEA:MeOH 19:1 to yield the product as a sticky
orange oil (80 mg, 59%). "H NMR (600 MHz, CD;0OD) & 8.06 — 8.03 (m, 1H), 8.01 (dt, J = 7.4, 1.8 Hz, 1H), 7.69 — 7.61 (m, 2H), 7.58 — 7.53 (m, 1H),
7.46 (t, J = 8.0 Hz, 1H), 7.33 (t, J = 2.1 Hz, 1H), 7.01 (dd, J = 8.1, 2.0 Hz, 1H), 4.86 (s, 1H), 3.63 (t, J = 7.0 Hz, 2H), 3.50 (t, J = 6.7 Hz, 2H), 3.09 (p, J =
7.5 Hz, 1H), 2.54 — 2.24 (m, 8H), 2.01 (p, J = 6.8 Hz, 2H), 1.92 (p, J = 6.7 Hz, 2H), 1.64 (p, J = 5.7 Hz, 4H), 1.50 (s, 2H). The signal at 4.86 ppm is
obscured by the peak of H,0; *C NMR (151 MHz, CD;0D) & 170.8, 159.7, 155.0, 153.7, 139.3, 131.2, 130.7, 130.6, 125.6, 122.1, 119.9, 118.1,
108.5, 70.4, 58.7, 52.0, 50.9, 47.5, 34.3, 27.3, 26.1, 25.3, 24.9; LC-MS: tz= 3.69 min, purity: >99%, M/z [M+H]": 433; HRMS calcd. for Cy6H33N,0,
[M+H]" = 433.2598, found 433.2606; Trans-stereochemistry was proven by 2D NOE NMR (see Figure $39).
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Chemical analyses

TH NMR (400 MHz, DMSO-s) 6 9.93 (bs, 1H), 8.00 - 7.93 (my, 1H), 7.84(d,J = 86 Hz, IH), 7.70(d, J = 8.5 Hz, IH), 7.50(dd, /= 8.5, 1.7 Hz, 1H), 7.18- 7.08
(L 2H), 3.56 - 3.42 (m, 4H), 1.96  1.73 (m, 4H).
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Figure S40: '"H-NMR spectrum of (6-Hydroxynaphthalen-2-yl)(pyrrolidin-1-yl)methanone (38)
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'H NMR. (500 MHz, Methanol-dy) & 7.98 (d, /= 1.6 Hz. 1H), 783 (dd, J = 87, 5.5 Hz, 2H), 7.56 (dd, /= 8.5, 1.7 Hz, 1H), 7.28 (d, J = 2.4 Hz, IH), 7.19(dd, J
9.0, 2.5 Ha, H), 4.15 (t, /=61 Hz, 2H), 3.64 (1, /= 7.0 Hz 2H), 3.55 (1, /= 6.7 Hz 2H), 2.63 - 2.35 (m, 6H), 2.11 - 1.97 (m. 4H), 1.91 (p,J=6.7 Hz, 2H), 1.64

(p.of = 5.7 Hz 4H), 1.55 - 1.43 (m, 2H).
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Figure S41: '"H-NMR spectrum of (6-(3-(Piperidin-1-yl)propoxy)naphthalen-2-yl)(pyrrolidin-1yl)methanone (1)
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Name:

VUF14984 18042016
Date & Time:
2016-04-19T10:56:05
Nucleus: 13C

Solvent: MeOD
Number of Scans: 4096
Spectrometer Frequency:
125.805570853155 MHz
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Pulse Sequence: jmod
Relaxation Time: 2 sec

Figure S42: 3C-NMR spectrum of (6-(3-(Piperidin-1-yl)propoxy)naphthalen-2-yl)(pyrrolidin-1yl)methanone (1)

UCNMR (126 MHz MeOD) & 17204, 159,61, 13696, 132,77, 13112, 129,32, 128,11, 128,00, 125,73, 120.90, 107.48, 67.47, 57.21, 55.54, 51.08, 47.62, 27.35,

27.33, 26,50, 25.39, 25.20,
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Acquired by ¢ Admin

Date Acquired :5/13/2015 1:55:37 PM

Sample Name s VUF14984 DARK_13052015

Sample 1D :

Tray# |

Vial# 124

Injection Volume 210

Data File : C\LabSolutions\Data\ 20151201 5-WK200WUF 14984 DARK_13052015.led
Background File : VUFBlanco IRRA_2 13052015 led

Method File : Method SCAN ACID standard azo.lem

Report Format ¢ Default LCMS . ler

Tuning File : C:\LabSolutions\Data\Installatie NOV 2009\ Tuning ESI POS + NEG JAN2010.1ct
Processed by : Admin

Modified Date 1 1/29/2016 10:52:32 AM
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Figure S43: LC-MS chromatogram of (6-(3-(Piperidin-1-yl)propoxy)naphthalen-2-yl)(pyrrolidin-1yl)methanone (1)
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'H NMR (400 MHz, CDCL) & 7.23 - 7.09 (m, 2H), 6.76 — 6.66 (m, 2H), 4.55 (bs, 2H), 3.63 (bs, 2H), 3.47 (bs, 2H), 2.15 - 1.64 (m, 4H).
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Figure S44: '"H-NMR spectrum of (2-Aminophenyl)(pyrrolidin-1-yl)methanone (5)
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'H NMR (400 MHz, ) 5 7.14 (.= 7.7 Hz, 1H), 6.88 - 6.77 (m, 2H), 6.74 — 6.65 (m, 1H), 3.72 (bs, 2H), 3.60 (1,./ = 7.0 Hz, 2H), 3.40 (1, /= 6.6 Hz,
2H), 2.00 ~ 1.8E (m, 2H), 1.84 (p,S = 6.7 Hz, 2H).
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Figure S45: "H-NMR spectrum of (3-Aminophenyl)(pyrrolidin-1-yl)methanone (6)
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Title: LMW _022

Date & Time:
2016-02-02T09:32:09
Nucleus: 1H
Solvent: CDCl3
Number of Scans: 16

Spectrometer Frequency:

250.131546 MHz

Temperature: 293.16 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

TH NMR (250 MHz, CDCl) & 7.44 - 7.31 (my 2H), 6.68 - 6.54 (m, 2H), 4.16 (bs, 2H), 3.72 - 3.39 (m, 4H), 205 - L71 (m. 4H).
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Figure S46: '"H-NMR spectrum of (4-Aminophenyl)(pyrrolidin-1-yl)methanone (7)
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'H NMR (500 MHz, Chloroform-) & 7.83 - 7.78 (m. TH), 7.67 - 7.61 (m, 2H), 7.54 - 742 (m, 3H), 6.93 - 6,87 (m 2H), 3.71 (1, /= 7.1 Hz, 2H), 313 (1, ./ = 6.8
Hz, 2H), 1.93 (p../ = 6.8 Hz 2H), 1.81 (p,./ = 6.7 Hz, 2H).
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Figure $47: "H-NMR spectrum of (E)-(2-((4-Hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (9)

S45



OH
I?=|Z‘Ij.‘Li
'./ \1-1
\_/
P
\
I._‘fR
7 N\
g
\
==,
rd 18
2—N
("N
?,\ /.J
20
Title: LMW-050
Date & Time:
2016-02-02T11:55:02
Nucleus: 1H

Solvent: MeOD
Number of Scans:16

Spectrometer Frequency:

400.1329956 MHz

Temperature: 293.16 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

Figure S48: "H-NMR spectrum of (E)-(3-((4-Hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (10)

)

'H NMR (400 MHz, MeOD) 6 8.03 — 7.77 (m, 4H), 7.68 — 7.52 (m, 2H), 7.01 — 6.83 (m, 2H), 3.63 (1,J = 6.9 Hz, 2H), 3.51 {1,/ = 6.7 Hz, 2H),

2,10 - 1.82 (m, 4H).
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"H NMR (400 MHz, MeOD) 8 7.95 - 7.80 (m, 4H), 7.72 - 7.60 (m, 2H), 6.97 - 6.87 (m, 2H), 3.62 (1,/ = 6.9 Hz, 2H), 3.52 (1,./ = 6.6 Hz, 2H), 2.02

{p.f = 6.4 Hz, 2H), 1.93 (p,J = 6.1 Hz, 2H).
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Figure S49: "H-NMR spectrum of (E)-(4-((4-Hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (11)
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Figure S50: '"H-NMR spectrum of (E)-1-(3-(4-(Phenyldiazenyl)phenoxy)propyl)piperidine (12)

'H NMR (500 MHz, Chloroform-d) 5 7.96 — 7.84 (m, 4H), 7.53 - 7.47 (m, 2H), 746 — 7.40 (m, 1H), 7.04 — 6.96 (m, 2H), 4.09 (1,./ = 6.4 Hz, 2H),
2.50(t,J="7.3 He, 2H), 2.47 - 2.32 (m, 4H), 2.07 — 1.97 (m, 2H), 1.61 (p,J = 5.7 Hz, 4H), 1.51 — 139 (m, 2H).
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C NMR (126 MHz, Chloroform-d) & 161.70, 152.86, 146.97, 130.43, 129.14, 124.85, 122,65, 114.82, 66.96, 56,03, 54.79, 26.88, 26.09, 24.54,
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Figure S51: 3c-NMR spectrum of (E)-1-(3-(4-(Phenyldiazenyl)phenoxy)propyl)piperidine (12)
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Acquired by
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Figure S52: LC-MS chromatogram of (E)-1-(3-(4-(Phenyldiazenyl)phenoxy)propyl)piperidine (12)
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'H NMR (400 MHz, Chloroform-¢) 6 7.89 — 7.75 (m, 3H), 7.52 - 743 (m, 3H), 7.02 - 6.92 (m., 2H). 4.09 (1../ = 6.4 Hz, 2H), 3.71 {t,J= 7.0 Hz,

2H), 3.07 (1. = 6.7 Hz, 2H), 2.55
4H), 1.51 - 138 (m, 2H).

231 (m, 6H), 2.02 (p.J = 6.7 Hz, 2H), 1.91 (p,.J = 6.8 Hz, 2H), 1.78 (p../ = 6.8 Hz, 2H), 1.61 (p,J = 5.6 Hz,
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Figure S53: "H-NMR spectrum of (E)-(2-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (13)
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UC NMR (101 MHz, CDCly) & 168.80, 162,07, 148.28, 146,97, 136.39, 130.73, 129.69, 127,50, 125.13, 11805, 114.91, 67.01, 56,00, 54,81, 48.38, 45.72, 26,86,
26,08, 26,02, 24.87, 24.54,
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Figure S54: *C-NMR spectrum of (E)-(2-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
(13)
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Acquired by : Admin

Date Acquired S10/17/2014 10:20:23 AM

Sample Name VUFI4681_D 17102014

Sample 1D :

Tray# |

Vial# 214

Injection Volume 210

Data File : C\LabSolutions\Data\2014'2014-wk42\WUF14681_D_17102014.lcd
Background File : DMSOd6_blanco_D_17102014.1ed

Method File : Method SCAN ACID standard azo.lem

Report Format : Default LCMS.ler

Tuning File .abSolutions\Data\Installatie NOV 2009 Tuning ESI POS + NEG JAN2010.1ct
2014 12:05:03 PM
PDA Graph
uV
50000
25000
0 -
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0 55 6.0 6.5 7.0 75
min
PDA Chl 254nm 4nm
Peak# Name Ret. Time Area Area %
1 3.721 564010 100.000
MS Spectrum Graph
#:1 Ret.Time:Averaged 3.810-3.830(Scan#:382-384)
Mass Peaks:7 Base Peak:421.20(1330263) Polarity:Pos Segmentl - Eventl
100 a1
90
80
70
60
50
40
30
20
10
126 il 350
150 200 250 300 350 400 450 500 550
miz
MS Spectrum Table
#1 Ret.Time:
BG Mode:Cale 3.660<->4,160(367<->417
Mass Peaks:7 Base Peak:421.20(1330263) Polarity:Pos Segment] - Event
# miz Abs.nten.  RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten.  RelInten. Charge Polarity Monoisotopic
1 125.95 14554 1.09 5 422.15 376164 28.28
2 211.20 26598 2.00 6 423.20 48661 3.66
3 350,05 47548 3.57 7 863.45 14334 1.08
4 421.20 1330263 100.00

Figure S55: LC-MS chromatogram of (E)-(2-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
(13)
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"HNMR (400 MHz, ) 6 8.04 — 8.00 (m, 1 H), 7.95 - 7.87 (m, 3H), 7.63 - 7.57 (m, IH), 7.53 (1,J = 7.7 Hz, 1 H), 7.05 - 6.99 (m, 2H), 4.20(1, /= 6.0
Hz, 2H), 3.68 (1,./ = 7.0 Hz, 2H), 3.49 (1,J = 6.6 Hz, 2H), 2.83 (1,./ = 6.0 Hz, 2H), 2.63 - 2.45 (m, 4H), 1.98 (p,J = 6.8 Hz, 2H), 1.89 (p../ = 6.8 Hz,
2H), 1.63 (p..f = 5.6 Hz, 4H), 1.50 - 1.39 (m, 2H).
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Figure S56: '"H-NMR spectrum of (E)-(3-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (14)
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Name:
VUF14650_03022016 13C
Date & Time:
2016-02-04T00:35:39
Nucleus: 13C

Solvent: CDCI3

Number of Scans: 7500

15=——14

Spectrometer Frequency:

100.622829802853 MHz
Temperature: 290.868 K
Pulse Sequence: jmod
Relaxation Time: 2 sec

UCNMR (101 MHz, CDCly) 6 169.18, 161,68, 152,51, 146.95, 138,19, 129.27, 129.01, 125,02, 12434, 120.96, 114.96, 66.38, 57.90, 55.19,

49,78, 46,41, 26.54, 25.98, 24.61, 24.24,
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Figure S57: 3C-NMR spectrum of (E)-(3-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (14)
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Acquired by : Admin

Date Acquired 2 10/22/2014 2:43:46 PM
Sample Name :VUF14630_D2 22102014
Sample 1D :
Tray# i
Vial# 123
Injection Volume 210
Data File : C:\LabSolutions\Data\ 20141201 4-wk43\WUF 14650_D2_22102014.1cd
Background File : DMSOd6_blanco_D2_22102014.led
Method File : Method SCAN ACID standard azo.lem
Report Format : Default LCMS. ler
Tuning File : Co\LabSolutions'\Data\l latie NOV 2009\ Tuning ESI POS + NEG JAN2010.lct
Processed by : Admin
Modified Date S 10/27/2014 10:06:16 AM
PDA Graph
uV
75000
50000
25000
0
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0 535 6.0 6.5 7.0 7.5
min
PDA Chl 254nm 4nm
Peaks# Name Ret. Time Area Area %
1 3.625 624778 100.000
MS Spectrum Graph
#:1 Ret.Time:Averaged 3.720-3.740(Scan#:373-375)
Mass Peaks:4  Base Peak:407.10(1511516) Polarity:Pos Segment] - Event]
100 -
90
80
70
60
50
40
30 408
20
10
470
150 200 250 300 350 400 450 500 550
m/z
MS Spectrum Table
#1 Ret.Time:
BG Mode:Cale 3.570<->4.100(358<->411
Mass Peaks:4 Base Peak:407.10(1511516) Polarity:Pos Segmentl - Event
# miz Abs.Inten. RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic
1 407.10 1511516 100.00 3 409.05 61386 4.06
2 408.10 423644 28.03 4 470.15 23393 1.55

Figure S58: LC-MS chromatogram of (E)-(3-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
(14)
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29, n
Name: ™"

VUF14651_30012016
Date & Time:
2016-01-31T701:46:53
Nucleus: 1H

Solvent: CDCI3

Number of Scans: 128
Spectrometer Frequency:
400.132470966543 MHz
Temperature: 289.8066 K
Pulse Sequence: zg30
Relaxation Time: 2 sec

'H NMR (400 MHz, Chloroform-d) & 8.05 — 7.99 (m, 1H), 7.96 — 7.86 (m, 3H), 7.60 (d.J = 7.6 Hz, IH), 7.53 (t,/ = 7.7 Hz, IH), 7.04 - 6.96 (m,
2H), 4.10 (t,./ = 6.3 Hz, 2H), 3.68 (1,J = 6.9 Hz, 2H), 3.49 (t,/ = 6.6 Hz, 2H), 2.63 ~ 2.30 (m, 6H), 2.10 — 1.94 (m, 4H), 1.89 (p,J = 6.7 Hz, 2H),

1.62 (p.J/ = 5.6 Hz, 4H), 1.51 - 1.38 (m, 2ZH}. 4500
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Figure S59: '"H-NMR spectrum of (E)-(3-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (15)
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PCNMR (101 MHz, CDCL) 8 169.20, 161,96, 152.55, 146,89, 138.25, 129.28, 129.00, 125.05, 124.33, 120,98, 114.90, 66,97, 56.01, 34.77, 49.79, 46.42, 26,78,
26.57, 25,98, 24.64, 24 48,
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Figure S60: **C-NMR spectrum of (E)-(3-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
(15)
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Acquired by
Date Acquired
Sample Name
Sample 1D
Tray#

Vial#

Injection Volume
Data File
Background File
Method File
Report Format
Tuning File
Processed by
Modified Date

uV

200000

100000

: Admin
: 1/28/2016 1:01:37 PM
tVUFI4631_DARK_2R012015

i

H

210

: C:\LabSolutions\Data\ 201612016 - wkO4\WVUF14651_DARK_28012015.1cd
: BLANCO_DARK_1_28012015.1cd

: Method SCAN ACID standard azo.lem

: Default LCMS. ler

: C:\LabSolutions\Tuning File\Tuning-ESI-pos-neg01072015 lect

: Admin

1 9/9/2016 4:09:54 PM

PDA Graph

0
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
PDA Chl 254nm 4nm
Peak# Name Ret. Time Area Area %
1 3.331 1024665 100.000
MS Spectrum Graph
#:1 Ret.Time:Averaged 3.440-3.460(Scan#:345-347)
Mass Peaks:5  Base Peak:421.20(2070197) Polarity:Pos Segment] - Event]
100 421
90
80
70
60
50
40
30 422
20
10
150 200 250 300 350 400 450 500 550
m/z
MS Spectrum Table
#1 Ret.Time:
BG Mode:Cale 3.300<->3.670(331<->368
Mass Peaks:5 Base Peak:421.20(2070197) Polarity:Pos Segmentl - Event
# miz Abs.Inten. RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic
1 421.20 2070197 100,00 4 863.35 22163 1.07
2 422.20 627485 30.31 5 864.35 33542 1.62
3 423.20 86274 4.17

Figure S61: LC-MS chromatogram of (E)-(3-((4-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(15)
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'H NMR (400 MHz, DMSO-d,) § 7.95 — 7.87 (m, 4H), 7.68 — 7.60 (m, 2H), 7.20 - 7.12 (m, 2H), 4.19 {1,/ = 5.8 Hz, 2H), 3.50 (1,J = 6.8 Hz, 2H),
3421, = 6.4 Hz, 2H), 2.71 (bs, 2H), 2.46 (bs, 4H), 1.94 — 1.77 (m, 4H), 1.51 (p,J/ = 5.5 Hz, 4H), 1.43 — 1.33 (m, 2H).
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Figure S62: "H-NMR spectrum of (E)-(4-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (16)
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VUF14648_02192014
Date & Time:
2014-02-19718:57:30
Nucleus: 13C

Solvent: CDCI3
Number of Scans: 2048

Spectrometer Frequency:

125.795511839355 MHz
Temperature: 293.26 K
Pulse Sequence: jmod

Relaxation Time: 2 sec

UC NMR (126 MHz, Chloroform-d) 6 169.21, 161.74, 15341, 147.07, 138.75, 128.19, 125.10, 122.54, 114.99, 66.40, 5790, 55.22,49.74, 46,42,
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Figure $63: *C-NMR spectrum of (E)-(4-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (16)
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Acquired by
Date Acquired
Sample Name

¢ Admin
:3/12/2015 3:21:32 PM
:NIHA_VUF14649 _DARK 12032013

Sample 1D :

Tray# |

Vial# 129

Injection Volume 10

Data File : C:\LabSolutions\Data\2015'2015-wk10'NIHA_VUF14649_DARK_12032015.lcd

Background File
Method File

: NIHA_blanco_DARK_12032015.led
: Method SCAN ACID standard azo.lem

Report Format : Default LCMS.ler
Tuning File : C:\LabSolutions!\Data\Installatice NOV 2009\ Tuning ESI POS + NEG JAN2010.lct
Processed by : Admin
Modified Date : 9/9/2016 3:48:59 PM
PDA Graph
uV
75000
50000
25000
0 -
0.0 0.5 1.0 1.5 20 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
PDA Chl 254nm 4nm
Peak# Name Ret. Time Area Area %
1 4.280 619781 100.000
MS Spectrum Graph
#:1 Ret.Time:Averaged 4.590-4.610(Scan#:460-462)
Mass Peaks:4  Base Peak:407.05(2631514) Polarity:Pos Segment] - Event]
100 407
90
80
70
60
50
40
30 408
20
10
470
150 200 250 300 350 400 450 500 550
m/z
MS Spectrum Table
#:1 Ret.Time:
BG Mode:Cale 4.370<->5,080(438<->509
Mass Peaks:4  Base Peak:407.05(2631514) Polarity:Pos Segmentl - Event
# m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic
1 407.05 2631514 100.00 3 409,05 93984 3.57
2 408.05 705084 26.79 4 470.10 43322 1.65

Figure S64: LC-MS chromatogram of (E)-(4-((4-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(16)
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'H NMR. (500 MHz, Chloroformed) & 7.95 ~ 7.85 (my 4H), 7.69 - 7.62 (m, 2H), 7.05 ~ 6.97 (m, 2H), 4.11 (1, = 6.3 Hz, 2H), 3.67 (1, /= 7.0 Hz, 2H), 3.46(1,/
6.6 Hz, 2H), 2.74 - 2.29 (m. 4H), 2.21 - 2.02 (m, 2H), 2.02 - 1.94 (m, 2H), 1.94 - 1.84 (m. 2H), 1.82— 1.31 (m, 8H).
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Figure S65: "H-NMR spectrum of (E)-(4-((4-(2-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (17)
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UC NMR (101 MHz, CDCly) & 169.23, 162,07, 153,45, 146,98, 138.70, 128.19, 125.11, 122.53, 114.92, 67.01, 56,01, 54.80, 49.74, 46,42, 26.84, 26.58, 26,05,
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Figure $66: >C-NMR spectrum of (E)-(4-((4-(2-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
(17)
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Acquired by
Date Acquired
Sample Name
Sample 1D
Tray#

Vial#

Injection Volume
Data File
Background File
Method File
Report Format
Tuning File
Processed by
Modified Date

uV
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#:1 Ret.Time:Averaged 4.230-4.250(Scan#:424-426)

: Admin

:2/12/2015 12:55:36 PM

:NIHA_VUF14635_dark_12022015

i
07
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: C:\LabSolutions\Data\2015\2015-wk06\NIHA_VUF14635_dark_12022015.led
: NIHA_blanco_IRR_12022015.lcd
: Method SCAN ACID standard azo.lem

: Default LCMS. ler
: C:\LabSolutions\Datall

: Admin
1 2/13/2015 3:32:13 PM

Name

ie NOV 2009 Tuning ESI POS + NEG JAN2010.lct

PDA Graph

25 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5 7.0
Ret. Time Area Area %
3.980 1802470 100.000

MS Spectrum Graph
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Figure S67: LC-MS chromatogram of (E)-(4-((4-(2-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(17)
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1H_NO_processing CDCI3
{D:\NMRDATA} NielsHauwert
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Date & Time:
2015-03-30T19:59:01
Nucleus: 1H

Solvent: CDCI3

Number of Scans: 16
Spectrometer Frequency:
250.131544655141 MHz
Temperature: 293.16 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

TH NMR (250 MHz, Chloroforme) & 8,09 - 803 (m, 1H), 798~ 7.83 (m, 3H), 7.64 - 748 (m, 4H), 746 - 7.34 (m, 1H).
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Figure S68: "H-NMR spectrum of (E)-1-(3-Bromophenyl)-2-phenyldiazene (20)
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Name:
NIHA_01_046_10042015
Date & Time:
2015-04-10T16:42:31
Nucleus: 1H

Solvent: CDCI3

Number of Scans: 16
Spectrometer Frequency:
400.132470966543 MHz
Temperature: 294.0521 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

Figure S69: "H-NMR spectrum of (E)-(2-((3-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (21)

'H NMR (400 MHz, Chloroform-d) & 7.98 — 7.93 (m, 1H). 7.86 — 7.79 (m. 2H), 7.63 - 7.57 (m, IH). 7.57 - 7.47 (m. 3H), 7.39 (t./= 7.9 Hz.

1H), 3.74 (1,./ = 7.0 Hz, 2H), 3.09 (1, J = 6.7 Hz, 2H), 1.95 (p,./ = 6.9 Hz, 2H), 1.82 (p, /= 6.7 Hz, 2H).
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NIHA_01_098_04092015
Date & Time:

2015-09-04T11:04:24
Nucleus: 1H

Solvent: CDCI3
Number of Scans: 16

Spectrometer Frequency:

400.132470966543 MHz
Temperature: 298.2976 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

Figure S70: "H-NMR spectrum of (E)-(3-((3-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (22)

'H NMR (400 MHz, Chloroformed) & 8.10 - 8.02 (m, 2H), 797 (dt, S = 7.9, 1.6 Hz, 1H), T.88 (dt, ./ = 7.9, 1.3 Hz, 1H), 7.67 (du, ./ = 7.6, 1.5 Hz, 1H), 7.65 - 7.52

(m 2H), 741 (1, /=79 Hz, 1H), 3.69(1,./=6.9 Hz 2H), 3.49 (1,./ = 6.6 Hz 2H), 2.06— 1.85 (m, 4H).
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NIHA_LMW_103_27012016
Date & Time:
2016-01-27T11:01:17
Nucleus: 1H

Solvent: CDCI3

Number of Scans: 16
Spectrometer Frequency:
400.132470966543 MHz
Temperature: 290.868 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

'H NMR (400 MHz, Chloroform-¢) 6 8.07 (t.J/= 1.9 Hz, 1H), 7.97 - 7.92 (m, 2H). 7.92 - 7.87 (m. 1 H), 7.71 - 7.65 (m, 2H), 7.64 — 7.60 (m,

TH), 742 (1, = 7.9 Hz, 1H), 3.76 — 3.61 (m, 2H), 3.55 - 3.40 (m, 2H), 2.06 — 1.85 (m, 4H),
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Figure S71: '"H-NMR spectrum of (E)-(4-((3-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (23)
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2016-09-07T14:56:20
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Solvent: CDCI3

Number of Scans: 128
Spectrometer Frequency:
500.273089372036 MHz
Temperature: 298.16 K
Pulse Sequence: zg30
Relaxation Time: 2 sec

Figure S72: "H-NMR spectrum of (E)-(3-((4-Bromophenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (24)

'H NMR (500 MHz, Chloroform-d) & 8.06 (1,./ = 1.9 Hz, 1H), 7.99 - 7.93 (m, 1H), 7.84 - 7.76 (m, 2H), 7.69 - 7.61 (m, 3H), 7.56 (1,./ = 7.7 He,

IH}, 3.80 — 3.58 (m, 2H), 3.58 ~ 3.37 (m, 2H), 2.10 - 1.94 (m, 2H). 1.94 - 1.83 (m, 2H).
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Name:
VUF14988_23062015_prot
on

Date & Time:
2015-06-23T19:48:46
Nucleus: 1H

Solvent: DMSO

Number of Scans: 16
Spectrometer Frequency:
500.233089125019 MHz
Temperature: 294.06 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

TH NMR (500 MHz, DMSO-ig) 6 7.93 - 7.86 (m, 2H), 7.65 — 7.54 (m, 3H), 7.54 — 747 (m, 2H), 742 = 737 (m, 1H), .17 = 7.08 (my 1H), 4.10 {1, J = 6.4 Hz, 2H),

2391,/ =T7.1Hz 2H), 2.37- 2.24(m, 4H), 1.89(p,./ = 6.7 Hz, 2H), 1.49(p,./ = 5.6 Hz 4H), 1.41 -

1.33 (m. 2H).

VUF14933_23052015 2.fid
\«"UFHQST,HOGZOIS_WOIUH

700

500

400

300

200

100

A(m)|[D (m) F ()
7.90 || |7.40 4.10
C(m)
751
1
1
1
1
1
2, L_J A . ' L L
e, o il i R B ol 1
7 sais 2 LN
T T T T T T T T T T T T T T
8.0 7.3 7.0 6.5 6.0 5.5 5.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0 3.5
f1 (ppm)

Figure S73: '"H-NMR spectrum of (E)-1-(3-(3-(Phenyldiazenyl)phenoxy)propyl)piperidine (25)
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BCNME (126 MHz, DMS0) & 15950, 153,13, 15183, 131.64, 130,32, 129.51, 122,60, 11833, 116,44, 106,33, 66.28, 55,11, 54.15, 26.26, 25,64, 24.19,
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Figure $74: *C-NMR spectrum of (E)-1-(3-(3-(Phenyldiazenyl)phenoxy)propyl)piperidine (25)
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Acquired by
Date Acquired
Sample Name
Sample 1D
Tray#

Vial#

Injection Volume
Data File
Background File
Method File

: Admin

1 8/6/2015 12:35:36 PM

: VUF14988 DARK 060820135

01

213

210

: C:\LabSolutions\Data\ 20151201 5-wk32\WUF 14988 _DARK_06082015.1cd
: BLANCO_IRRA_2_06082015.lcd

: Method SCAN ACID standard azo.lem

Report Format : Default LCMS.ler
Tuning File : C:\LabSolutions\Tuning File\Tuning-ESI-pos-neg01072015.lct
Processed by : Admin
Modified Date :9/9/2016 T:46:42 PM
PDA Graph
uV
25000
0 {
0.0 0.5 1.0 1.5 20 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
PDA Chl 254nm 4nm
Peak# Name Ret. Time Area Area %
1 3.591 14810 3.910
2 4.391 364012 96.090
MS Spectrum Graph
#:1 Ret.Time:Averaged 4.470-4.490(Scan#:448-450)
Mass Peaks:3 Base Peak:324.15(2820517) Polarity:Pos Segmentl - Event]
100 324
90
80
70
60
50
40
30 38
20
10
150 200 250 300 350 400 450 500 550
m/z
MS Spectrum Table
#:1 Ret.Time:
BG Mode:Cale 4.350<->4.850(436<->486
Mass Peaks:3  Base Peak:324.15(2820517) Polarity:Pos Segmentl - Event
# m/z Abs.Inten. Rel.Inten. Charge Polarity Monoisotopic # m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic
1 324.15 2820517 100.00 3 326.15 76056 2.70
2 325.15 711354 25.22

Figure S75: LC-MS chromatogram of (E)-1-(3-(3-(Phenyldiazenyl)phenoxy)propyl)piperidine (25)
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VUF14985_23062015_prot
on

Date & Time:
2015-06-24T02:15:10
Nucleus: 1H

Solvent: DMSO

Number of Scans: 16
Spectrometer Frequency:
500.233089125019 MHz
Temperature: 294.06 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

TH NMR (500 MHz, DMSO-cs) 6 7.82 — 7.75 (my 1H), 7.66 — 7.56 (m, 2H), 7.56 -

2H), 3.53 (t.J = T0 Hz 2H). 3.02(1./ = 6.7 Hz 2H), 2.45 - 2.22 (m, 6H), 1.9~
2H).

743 (i 3H), 7.26(t,0 = 2.1 He, TH), 7.18 = 7.13 (my, 1H), 4.06 (1, ./ = 6.5 Hz,
1.80 (m. 4H). 1.76 (p../ = 6.7 Hz. 2H). 149 (p../ = 5.6 Hz 4H), 1.42 - 1.33(m,
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Figure S76: '"H-NMR spectrum of (E)-(2-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (26)
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BICNMR (126 MHz, DMSO) 8 166,88, 15948, 153,10, 147.16, 136,93, 131,89, 130,51, 129.74, 12746, 119.01, 11749, 117.30, 105.21, 66.18, 55.06, 53416, 47.83,

45.29,26.19, 25.62, 25.55,24.27, 24.18.
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Spectrometer Frequency:
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Temperature: 294.06 K
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Relaxation Time: 2 sec
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Figure S77: 3c-NMR spectrum of (E)-(2-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(26)
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Acquired by
Date Acquired
Sample Name
Sample 1D
Tray#

Vial#

Injection Volume
Data File
Background File
Method File
Report Format
Tuning File

: Admin

:5/28/2015 11:24:34 AM

s VUF14985_DARK_28052015

|

122

210

: Ci\LabSolutions\Data\201 51201 5-wk22\WUF14985_DARK_28032015.lcd
: Blanco_IRRA2_28052015.lcd

: Method SCAN ACID standard azo.lem

: Default LCMS.ler

: .abSolutions\Data\Installatic NOV 2009\ Tuning ESI POS + NEG JAN2010.lct

n

Modified Date -0.I6 2:55:21 PM
PDA Graph
uV
75000
50000
25000
[ -
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
min
PDA Chl 254nm 4nm
Peak# Name Ret. Time Area Area %
1 3.421 3665 1.309
2 3.595 263105 93.939
3 3921 11575 4.133
4 4.117 1736 0.620
MS Spectrum Graph
#:1 Ret.Time:Averaged 3.680-3.700(Scan#:369-371)
Mass Peaks:7 Base Peak:421.05(645985) Polarity:Pos Segmentl - Eventl
100 421
90
80
70
60
50
40
30
20
350
10
351 443
150 200 250 300 350 400 450 500 550
miz
MS Spectrum Table
#1 Ret.Time:
BG Mode:Cale 3.580<->3,910(359<->392
Mass Peaks:7 Base Peak:421.05(645985) Polarity:Pos Segmentl - Event
# miz Abs.nten.  RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten.  RelInten. Charge Polarity Monoisotopic
1 350.00 85374 13.22 5 423.10 29907 4.63
2 351.05 20253 3.14 6 443.10 24270 3.76
3 421.05 645985 100,00 7 863.45 10037 1.55
4 422,10 196135 30.36

Figure S78: LC-MS chromatogram of (E)-(2-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(26)
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'H NMR (500 MHz, DMSO-ds) & 801 — 7.94 (ny, 2H), 7.74 — 7.69 (m, 1H), 7.66 (1,0 = 7.6 Hz, 1H), 7.56 — 747 (my, 2H), 744 (1, = 2.0 Hz. TH), 717 (dv, J
7.5, 20 Ha, IH), 4.16(1, /=58 Hz, 2H), 3,50 (1, ./ = 6.9 Hz, 2H), 3.42 (1, /= 6.5 Hz, 2H), 2.68 (1,./ = 5.9 Hz, 2H), 248 — 2.35 (m, 4H), 1.94 — 1.77 (m, 4H), 1.49
(p,J = 5.6 Hz, 4H), 1.41 - 1.33 (m, 2H).
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Figure S79: "H-NMR spectrum of (E)-(3-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (27)
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PCNMR (126 MHz, DMSO) & 167.27, 159.37, 153.05, 151.51, 138,49, 130.33, 129.87, 129,59, 124,19, 120,54, 118,61, 116,52, 106,70, 65.96, 57.36, 54.44, 48,95,
46,03, 26,00, 25.62, 23.97,
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Figure $80: *C-NMR spectrum of (E)-(3-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (27)
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Figure S81: HSQC-NMR spectrum of (E)-(3-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
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Acquired by : Admin
Date Acquired : 2/4/2016 1:59:59 PM
Sample Name svuf14986_04022016
Sample 1D :
Tray# |
Vial# 139
Injection Volume i
Data File : C:\LabSolutions\Data\ 201612016 - wk05\vuf14986_04022016.lcd
Background File tAZOBLANCO_0402016.lcd
Method File : Method SCAN ACID standard azo.lem
Report Format : Default LCMS.ler
Tuning File : .abSolutions\Tuning File'Tuning-ESI-pos-neg01072015.lct
2016 2:51:53 PM
PDA Graph
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PDA Chl 254nm 4nm
Peak# Name Ret. Time Area Area %
1 2.559 50352 2514
2 2,932 7821 0.390
3 3.261 1926642 96,186
4 3.646 14072 0.703
5 3.806 4146 0.207
MS Spectrum Graph
#:1 Ret.Time:Averaged 3.480-3.500(Scan#:349-351)
Mass Peaks:6  Base Peak:407.20(2520203) Polarity:Pos Segmentl - Eventl
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MS Spectrum Table
#1 Ret.Time:
BG Mode:Cale 3.300<->3,760(331<->377
Mass Peaks:6  Base Peak:407.20(2520203) Polarity:Pos Segmentl - Event
# miz Abs.nten.  RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten.  RelInten. Charge Polarity
1 204.10 135636 538 4 409.25 90508 3.59
2 407.20 2520203 100,00 5 835.45 85635 3.40
3 408.20 745204 29.57 6 836.35 27961 111

7.5
min
550
m/z
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Figure $S82: LC-MS chromatogram of (E)-(3-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(27)
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H NMR (400 MHz, Chloroform-) & 8,09 - 8,02 (m [H), 8,00 7.93 (my 1H), 7.68 - 7.62 (m, 1H), 7.60 - 7.51 (m, 2H), 7.46 — 7.38 (m, 2H), 7.05 (dd, ./ = 7.9,
2.4 Hz, [H), 4.10{t./ =63 Hz 2H), 3.68 (t,/ = 6.9 Hz, 2H). 3.50 (1, ./ = 6.6 Hz, 2H). 2.56 — 247 (m. 2H). 2.43 (bs, 4H). 2.07 - 1.95 (m, 4H). 1.90 (p../ = 6.6 Hz.
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Figure S83: "H-NMR spectrum of (E)-(3-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (28)
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UCNMR (101 MHz, CDCl) 8 169.01, 159.90, 153,79, 152,33, 138.34, 129,91, 129.71, 129,36, 124.60,
46.44, 26,92, 26,59, 26.09, 24.64, 24.56.
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Figure $84: *C-NMR spectrum of (E)-(3-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(28)
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Date Acquired
Sample Name
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Tray#

Vial#
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Figure S85: LC-MS chromatogram of (E)-(3-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(28)
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TH NMR (500 MHz, DMSO-ig) 6 7.96 — 7.89 (m 2H), 7.76 — 7.70 (m, 2H), 7.57 — 749 (m 2H), 746 — 742 (m TH), TI8 (dt, J = 7.1, 23 Ha, TH), 4.17 {1,/ =
5.9 Hz. 2H), 3.49 (1,./= 6.8 Hz 2H), 342 {1,/ = 6.5 Hz, 2H), 2.69 (1, /= 5.8 Hz 2H), 2.47 - 2.40 (m 4H), 1.92— 1.79 {m. 4H), 1.50 (p../ = 5.6 Hz 4H), 1.42 -

1.34(m, 2H).
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Figure S86: '"H-NMR spectrum of (E)-(4-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (29)

S84



YCNMR (126 MHz, DMSO) & 167.35, 159.39, 153,13, 152,12, 139.71, 130.37, 12836, 12243, 118.65, 116,62, 106.66, 6598, 57.36, 34.45, 48.86, 46.03, 26,01,
25.63,23.97, 23.95.
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Figure S87: 3C-NMR spectrum of (E)-(4-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (29)
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Acquired by
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Sample Name

: Admin
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Figure S88: LC-MS chromatogram of (E)-(4-((3-(2-(Piperidin-1-yl)ethoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(29)
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Name:
VUF14737_30012016 1h
Date & Time:
2016-01-31T11:55:19
Nucleus: 1H

Solvent: CDCI3

Number of Scans: 16
Spectrometer Frequency:
400.132470966543 MHz
Temperature: 289.8066 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

"H NMR (400 MHz, Chloroform-) & 7.93 (d, J = 8.4 Hz, 2H), 767 (d, J = 8.4 Hz, 2H), 7.58 - 7.52 (m, 1H), 746 — 7.38 (m, 2H), 7.05 (dd, /= 82, 2.6 Hz, 1H),

401 (1, J =63 Hz, 2H), 3.67 (t../ = 6.9 Hz 2H), 346 (1, = 6.6 Hz 2H), 2.67 - 2.33 (m. 6H), 2.06 (p. /= 6.6 Hz, 2H), 201 — 1.94 (m. 2H), 1.94 — 1.84 (m. 2H).

1.64 (p,J = 5.6 Hz, 4H), 1.51 - 1.40 (m, 2H).
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Figure S89: "H-NMR spectrum of (E)-(4-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (30)
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2016-01-31T11:39:35
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Spectrometer Frequency:
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Figure S90: 3c-NMR spectrum of (E)-(4-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(30)
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Acquired by : Admin

Date Acquired :5/13/2015 1:29:36 PM
Sample Name : VUF14737_DARK_13052015
Sample ID :
Tray# |
Vial# 122
Injection Volume 110
Data File : Ci\LabSolutions\Data\2015\2015-WK20\WUF14737_DARK_13052015.lcd
Background File : VUFBlanco_ DARK_13052015.led
Method File : Method SCAN ACID standard azo.lem
Report Format : Default LCMS.ler
Tuning File : C:\LabSolutions'\Data\Installatie NOV 2009 Tuning ESI POS + NEG JAN2010.lct
Processed by : Admin
Modified Date :2/2/2016 10:28:43 AM
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MS Spectrum Table
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# m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic # m/z Abs.Inten.  Rel.Inten. Charge Polarity Monoisotopic
1 421.05 884452 100.00 4 484.10 11839 1.34
2 422.10 281682 3185 5 863.30 9037 1.02
3 423.10 40674 4.60

Figure S91: LC-MS chromatogram of (E)-(4-((3-(3-(Piperidin-1-yl)propoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone
(30)
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TH NMR (500 MHz, DMSO-cdg)  7.96 — 7.84 (m 4H), 7,69~ 7.59 (my 2H), 7.17 - 7.09 (m, 2H), 4.59 — 445 (m, 1H), 349 (1, J = 6.9 Hz, 2H), 341 (1, = 6.5 Hz,
2H), 2.77 - 2.62 (m, 3H), 2,40 — 230 {m, 2H), 2.04 — 1.94 (m, 2H), 1.88 (p,J = 6.7 Hz 2H), 1.82 (p,.J = 6.2 Hz, 2H). 1.67— 156 (m. 2H), 0.97 (d, ./ = 6.5 Hz, 6H).
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Figure S92: "H-NMR spectrum of (E)-(3-((4-((1-Isopropylpiperidin-4-yl)oxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone

(31)
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PCNMR (126 MHz, DMSO) § 167.42, 16041, 151.73, 145.84, 138.41, 129.47, 129.06, 124.85, 123.88, 120,17, 116,07, 73.49, 53.62, 48,97, 46.02, 45.33, 31.10,

26.01,23.96, 18,13,

¥ % B 5 % S39855 > TR 32% |=
e T & z & & "I%8% E As%d  Aem 2
2 24 111 | e ! 1SN 15Y (1
Al ol GoMv-013. 1.4
T ':'1 S Gomv-013 APT
0/ .‘\w/‘-
o
o o
| [
w%‘r./lr\
|
N
1 l/‘ﬁ\'\'\'
| |
S Ny
|
AN,
Wy
Name: GCMV-013 APT |
Date & Time: \
2014-10-21T715:59:34
Nucleus: 13C
Solvent: DMSO
Number of Scans: 400
Spectrometer Frequency:
125.795511839355 MHz

Temperature: 293.16 K
Pulse Sequence: jmod
Relaxation Time: 2 sec

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

-2000

-4000

F-6000

8000

T T | L | T T

—r
180 170 160 150 140 130 120

Figure S93: 3C-NMR spectrum of (E)-(3-((4-((1-Isopropylpiperidin-4-yl)oxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-

yl)methanone (31)
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Acquired by ¢ Admin

Date Acquired :5/21/2015 11:19:54 AM
Sample Name : VUF14859 DARK_21052015
Sample 1D :
Tray# |
Vial# 167
Injection Volume 10
Data File : C:\LabSolutions\Data\2015\2015-wk21'"VUF14859_DARK_21052015.lcd
Background File : VUF_blanco_2_IRRA_21052015.led
Method File : Method SCAN ACID standard azo.lem
Report Format : Default LCMS.ler
Tuning File : C:\LabSolutions!\Data\Installatice NOV 2009\ Tuning ESI POS + NEG JAN2010.lct
Processed by : Admin
Modified Date : 2/8/2016 1:40:38 PM
PDA Graph
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Peak# Name Ret. Time Area Area %
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MS Spectrum Graph
#:1 Ret.Time:Averaged 3.550-3.570(Scan#:356-358)
Mass Peaks:5 Base Peak:421.05(1352873) Polarity:Pos Segmentl - Event]
100 421
90
80
70
60
50
40
30 422
20
10
443
150 200 250 300 350 400 450 500 550
m/z
MS Spectrum Table
#:1 Ret.Time:
BG Mode:Cale 3.450<->3.900(346<->391
Mass Peaks:5 Base Peak:421.05(1352873) Polarity:Pos Segmentl - Event
# m/z Abs.Inten. Rel.Inten. Charge Polarity Monoisotopic # m/z Abs.Inten. RelInten. Charge Polarity Monoisotopic
1 421.05 1352873 100.00 4 443,05 19225 1.42
2 422.05 384790 28.44 5 863.35 16527 1.22
3 423.10 50882 376

Figure S94: LC-MS chromatogram of (E)-(3-((4-((1-1sopropylpiperidin-4-yl)oxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-
yl)methanone (31)
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Name: GCMV-019 1H =
Date & Time:
2015-06-04T16:07:26
Nucleus: 1H

Solvent: CDCI3
Number of Scans: 16
Spectrometer Frequency:
500.233089125019 MHz
Temperature: 294.06 K
Pulse Sequence: zg30
Relaxation Time: 1 sec

'H NMR (500 MHz, Chloroform-) & 8.03 - 7.99 (m. 1H), 7.93 - 7.85 (m, 3H), 7.59(d, J = 7.6 Hz, 1H), 7.53 {1,/ = 7.7 Hz, 1H), 6.94 - 6.88 (m, 2H), 4.50 (p, S
7.1 Hz [H), 3.68 (t../= 7.0 Hz 2H). 3.49 (t,/ = 6.6 Hz, 2H). 2.77 - 2,68 (m. 2H), 2.54 - 2.05 (m. TH), 1.98 (p, ./ = 6.9 Hz 2H). 1.89 (p../ = 6.8 Hz, 2H), 1.69 -
135 (m, 4H), 1.51 - 1.39 (m, 2H).
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Figure S95: "H-NMR spectrum of (3-((E)-(4-((1s,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-

yl)methanone (32)
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B NME (126 MHz, CDCly) & 169,17, 160,40, 152.53, 146.92, 138.24, 129.27, 129.00, 125.02, 124.33, 12098, 11541, 65.74, 52.63, 50.98, 49.78, 46.40, 35,60,
26.56, 2542, 24.63, 24.25.
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Figure S96: *C-NMR spectrum of (3-((E)-(4-((1s,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-
yl)methanone (32)
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Tray#
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Peak# Name Ret. Time Area Area %
1 3.284 1599559 99.496
2 3.695 B108 0.504
MS Spectrum Graph
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Figure S97: LC-MS chromatogram of (3-((E)-(4-((1s,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-

yl)methanone (32)
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Figure S98: "H-NMR spectrum of (3-((E)-(4-((1r,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-

yl)methanone (33)
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Figure S99: B3C.NMR spectrum of (3-((E)-(4-((1r,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-
yl)methanone (33)
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Figure S100: LC-MS chromatogram of (3-((E)-(4-((1r,3s)-3-(Piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-

yl)methanone (33)

S98



'H NMR (600 MHz, Chloraform-d} & 7,36 (d, = 8.1 Mz, 2HJ, .32 (d, J= 8.6 Wz, 20}, .58 (p.F = 7.5 Tz, 11}, 247 — 237 gm, SHL, 228 - 2,10 (m,

SHL 2.07 — 198 (m, ZH]. 1.54 {p.J= 5.8 Hz, 4H). 1.45 - 1.33 (m, ZH}.

RE AN CRERRRYICSTISFEAARA, KAONAGaNEEECESHEESREARRR
R b R b N R R e e b e b E e e e
YO = R
WIHA_01_301_22122017.1.fid { r [
Pt ; o
;:‘/;H‘\"wﬁ/g‘kb
o |
E/1=g%:li/1?
tf/”%g
I\,
N
i
A
I !
2, 4
”me/
Title:
NIHA_01_301_22122017.1.F i |
id -
Date & Time:
2017-12-22T13:12:39
Nucleus: 1H
Solvent: CDCI3 .
Number of Scans: 64 '
Spectrometer Frequency:
600.133705802 MHz | |
Temperature: 2979997 K K " Wiy
Pulse Sequence: 2930 # 8 g TER RE
Re'axath" Tlm: 1 B8C T T T T T T T T T T T T T T T T T T T T T
08 95 90 85 B0 25 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

T1 (ppm})

Figure $101: "H-NMR spectrum of (1s,3s)-3-(piperidin-1-yl)cyclobutyl 4-methylbenzenesulfonate (36)
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Figure $102: *C-NMR spectrum of (1s,3s)-3-(piperidin-1-yl)cyclobutyl 4-methylbenzenesulfonate (36)
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Figure S103: LC-MS chromatogram of (1s,3s)-3-(piperidin-1-yl)cyclobutyl 4-methylbenzenesulfonate (36)
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Figure $104: "H-NMR spectrum of (E)-(3-((3-hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (37)
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Figure S106: LC-MS chromatogram of (E)-(3-((3-hydroxyphenyl)diazenyl)phenyl)(pyrrolidin-1-yl)methanone (37)
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Figure $107: "H-NMR spectrum of (3-((E)-(3-((1r,3s)-3-(piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-
yl)methanone (34)
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Figure S108: >C-NMR spectrum of (3-((E)-(3-((1r,3s)-3-(piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-
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Figure S109: LC-MS chromatogram of (3-((E)-(3-((1r,3s)-3-(piperidin-1-yl)cyclobutoxy)phenyl)diazenyl)phenyl)(pyrrolidin-1-

yl)methanone (34)
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