Supporting Information

Structure-Activity Relationships and Evaluation of 2-(Heteroaryl-Cycloalkyl)-1H-Indoles as
Tauopathy Positron Emission Tomography Radiotracers

Jeffrey S. Stehouwer,* ! Guofeng Huang,! Dinahlee Saturnino Guarino,>? Manik L. Debnath,®> Ashok
Polu,' Steven J. Geib,* Brian Lopresti,! Milos D. Ikonomovic,** Neale Mason,' Robert H. Mach,?
Chester A. Mathis!

* jeff.stehouwer@pitt.edu

1) Department of Radiology, University of Pittsburgh, Pittsburgh, Pennsylvania 15213, United States.
2) Department of Radiology, University of Pennsylvania, Philadelphia, Pennsylvania 19104-6323,
United States.

3) Department of Psychiatry, University of Pittsburgh, Pittsburgh, Pennsylvania 15213, United States.
4) X-ray Crystallography Laboratory, Department of Chemistry, University of Pittsburgh, Pittsburgh,
Pennsylvania 15213, United States.

5) Geriatric Research and Clinical Education, VA Pittsburgh Healthcare System, Pittsburgh,
Pennsylvania 15240, United States.

Table of Contents

Scheme S1. Synthesis of compounds 29 — 36 Page S3

Figure S1. X-ray crystal structure of 44. Page S3

Scheme S2. Synthesis of compounds 58 — 61, and 63 Page S3

Scheme S3. Synthesis of compounds 64 — 68 Page S4

Table S1. Inhibition Constant (K;) Values of Candidate Ligands versus [*H]7, [*H]8, and [°*H]3 in AD,
PSP, and CBD Brain Tissue Homogenates. Pages S5

Table S2. Comparison of Inhibition Constant (K;) Values of Pyrimidine-4-Hydroxypiperidine
Compounds in AD, PSP, and CBD Brain Tissue Homogenates. Page S6

Table S3. Comparison of Inhibition Constant (K;) Values of Compounds Where Substituents on the
Piperidine Ring Are Varied in AD, PSP, and CBD Brain Tissue Homogenates.

Pages S6
Table S4. Comparison of Inhibition Constant (K;) Values of Piperidine-Substituted Compounds in
AD, PSP, and CBD Brain Tissue Homogenates. Page S7
Table S5. Comparison of Inhibition Constant (K;) Values of Morpholine-Substituted Compounds in
AD, PSP, and CBD Brain Tissue Homogenates. Page S8
Table S6. Comparison of Inhibition Constant (K;) Values of Pyrrolidine-Substituted Compounds in
AD, PSP, and CBD Brain Tissue Homogenates. Page S9

Table S7. Inhibition Constant (K;) Values of Selected Ligands versus [*H]5 in AD, PSP, and CBD
Brain Tissue Homogenates, and versus [*H]PiB in AD Brain Tissue Homogenates.

Page S9

Table S8. Analytical HPLC data of compounds screened in the in vitro binding assays, ordered by &'

values for each solvent ratio. Page S10

Figure S2. Analytical HPLC chromatograms of compounds 109, 22, 45, 23, 21, 74, 81, 89, 98, and 96.
Page S11

Figure S3. Analytical HPLC chromatograms of compounds 46, (R)-43, 75, 42, 45, 21, 96, 105, and 90.
Page S12

Figure S4. Analytical HPLC chromatograms of compounds 106, 103, 104, 94, 88, 87, 78, and 79.
Page S13

S1



Figure S5. Analytical HPLC chromatogram of compound 44. Page S14

Figure S6. Analytical HPLC chromatograms of compounds 24, 28, and 27. Page S14
Figure S7. Analytical HPLC chromatograms of compounds 52, 53, 108, and 49. Page S15
Figure S§. MPO and BBB Score results for 74. Page S16
Figure S9. MPO and BBB Score results for 75. Page S16
Figure S10. SwissADME BOILED-Egg plot of 74 and 75. Page S17
Figure S11. HPLC chromatogram of crude ['®F]74 reaction mixture. Page S17

Figures S12 — S14. HPLC chromatograms of crude ['*F]75 reaction mixture.

Pages S18 —S19
Figure S15. Semi-preparatory HPLC chromatogram of the purification of ['8F]74.  Page S19
Figure S16. Semi-preparatory HPLC chromatogram of the purification of ['8F]75.  Page S20
Figure S17. Analytical HPLC chromatograms of the ['®F]74 final product co-injected with 74.

Page S20
Figure S18. Analytical HPLC chromatograms of the ['®F]75 final product co-injected with 75.
Page S21
Figure S19. Unmetabolized venous fraction of ['®F]74 and ['®F]75 in male rhesus macaques.
Page S21
Figure S20. Results of Eurofins /Cso determination of 75 (JSS20-183A) at human MAO-B.
Page S22
Table S9. Selected demographics of cases used for autoradiography and immunohistochemistry.
Page S23
Table S10. Primary antibody selected for immunohistochemistry. Page S23
Table S11. Secondary antibody selected for immunohistochemistry. Page S23
Table S12. Sample and crystal data for 44. Page S24
Table S13. Sample and crystal data for 71. Page S24
Table S14. Sample and crystal data for 72. Page S25
Table S15. Sample and crystal data for 75. Page S25

Figures S21 — S118. NMR spectra and high-resolution mass spectra of synthesized compounds.
Pages S26 — S123

S2



Scheme S1. Synthesis of compounds 29 — 36
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Figure S1. X-ray crystal structure of 44 (CCDC Deposition Number 2403956).

Scheme S2. Synthesis of compounds 58 — 61, and 63
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Scheme S3. Synthesis of compounds 64 68
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Table S1. Inhibition Constant (Ki) Values of Candidate Ligands versus [°’H]7, [*H]8, and [*H]3 in AD,
PSP, and CBD Brain Tissue Homogenates.”

[H]7 [H]8 [H]3
Ki (nM) Ki (nM) Ki (nM)
AD PSP CBD AD PSP CBD AD PSP CBD
Cmpd [ tissue tissue tissue tissue tissue tissue tissue tissue tissue

7 12+7.3 24 22+12° 6.7 15 14 18° 20¢ 22¢
8 8.4 13 11 7.740.6¢  8.5+1.2¢  11+1.3¢ 22¢ 18¢ 19¢
9 11 8.9 8.9 10 11 15 33 37 40
21 3.5 6.2 6.3 7.7 9.2 12 27 26 28
22 11 14 11 14 18 15 35 37 47
23 37 23 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
24 120 129 n.d. 74 76 n.d. n.d. n.d. n.d.
27 9.4 8.9 9.0 11 13 10 26 33 38
28 39 32 n.d. 34 31 n.d. n.d. n.d. n.d.
42 5.0 10 8.2 9.5 10 14 24 19 22
(R)-43 16 14 15 17 23 20 48 41 46
44 12 13 17 17 14 15 35 31 36
45 4.6 4.6 6.2 4.9 5.2 5.9 25 28 27
46 9.5 7.9 11 13 11 12 25 24 26
49 45 91 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
52 11 24 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
53 21 20 n.d. n.d. n.d. n.d. n.d. n.d. n.d.
74 8.0 6.6 6.4 7.8 7.7 7.8 29 30 33
75 9.2 10 13 6.5 10 11 22 28 30
78 n.d. n.d. n.d. 9.2 9.5 10 n.d. n.d. n.d.
79 n.d. n.d. n.d. 5.0 6.3 7.7 n.d. n.d. n.d.
81 n.d. n.d. n.d. 29 34 26 n.d. n.d. n.d.
87 n.d. n.d. n.d. 8.0 7.3 8.2 n.d. n.d. n.d.
88 n.d. n.d. n.d. 11 12 11 n.d. n.d. n.d.
89 n.d. n.d. n.d. 7.5 7.8 8.7 n.d. n.d. n.d.
90 n.d. n.d. n.d. 24 20 18 n.d. n.d. n.d.
94 n.d. n.d. n.d. 13 15 12 n.d. n.d. n.d.
95 n.d. n.d. n.d. 16 17 14 n.d. n.d. n.d.
96 n.d. n.d. n.d. 7.9 8.6 9.5 n.d. n.d. n.d.
98 n.d. n.d. n.d. 15 20 16 n.d. n.d. n.d.
103 n.d. n.d. n.d. 21 25 22 n.d. n.d. n.d.
104 n.d. n.d. n.d. 17 20 20 n.d. n.d. n.d.
105 n.d. n.d. n.d. 50 44 49 n.d. n.d. n.d.
106 n.d. n.d. n.d. 115 65 56 n.d. n.d. n.d.
108 19 20 39 20 23 30 n.d. n.d. n.d.
109 22 32 n.d. n.d. n.d. n.d. n.d. n.d. n.d.

@ p =1, except where noted. n.d. = not determined. ” n=2. Yn=5. Y n=4. ¢ Data from reference 46.

S5



Table S2. Comparison of Inhibition Constant (K;) Values of Pyrimidine-4-Hydroxypiperidine
Compounds in AD, PSP, and CBD Brain Tissue Homogenates.”

[H]7 [H]8
K (IlM) K (IlM)
Compound AD tissue PSP tissue CBD tissue | AD tissue PSP tissue CBD tissue

mc YN 12+7.3 24 22412 6.7 15 14
N n=2) (n=2)
21 20 n.d. n.d. n.d. n.d.
\ A
\©\/’;‘?_<: )—NC>—OH

N
/2 11 24 n.d. n.d. n.d. n.d.
@QCN%NDOH
H 52
N
N7\ 19 20 39 20 23 30
@\/’\}—CN)—ND—OEtOEtF

H
108

F N
m_( YN oH 45 91 n.d. n.d. n.d. n.d.
=N

49
4 p =1, except where noted. n.d. = not determined.

Table S3. Comparison of Inhibition Constant (K;) Values of Compounds Where Substituents on the
Piperidine Ring Are Varied in AD, PSP, and CBD Brain Tissue Homogenates.“

[*H]7 [*H]8 [*H]3
Ki (nM) Ki (nM) Ki (nM)
AD PSP CBD AD PSP CBD AD PSP CBD
Compound tissue  tissue  tissue | tissue tissue  tissue | tissue  tissue  tissue
W“{)_N on | 12£7.3 24 22+12 6.7 15 14 18 20 22
PO N (n=2) (n=2)
\ 5.0 10 8.2 9.5 10 14 24 19 22
FKIE\?—CN)—ND—OMe

42

m_@w o 12 13 17 17 14 15 35 31 36
F N =N

44

mC%_ND 3.5 6.2 6.3 7.7 9.2 12 27 26 28
F N

@\/\_C\FN 11 14 11 14 18 15 35 37 47
mc \)_N 37 23 n.d. n.d. n.d. n.d. n.d. n.d. n.d.

Dp=1, except where noted. n.d. = not determined.
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Table S4. Comparison of Inhibition Constant (K;) Values of Piperidine-Substituted Compounds in

AD, PSP, and CBD Brain Tissue Homogenates.”

[H]7 [H]8 [H]3
Ki (I‘IM) Ki (nM) Ki (nM)
AD PSP CBD AD PSP CBD AD PSP CBD
Compound tissue  tissue  tissue | tissue  tissue  tissue | tissue  tissue  tissue
X 3.5 6.2 6.3 7.7 9.2 12 27 26 28
FOT\rC ()
7N\ 4.6 4.6 6.2 4.9 5.2 5.9 25 28 27
MO
7 N\ 8.0 6.6 6.4 7.8 7.7 7.8 29 30 33
M@
/2 n.d. n.d. n.d. 29 34 26 n.d. n.d. n.d.
WD
H F
81
F n.d. n.d. n.d. 75 7.8 8.7 n.d. n.d. n.d.
N7\
MD
n.d. n.d. n.d. 16 17 14 n.d. n.d. n.d.
7NN
@D—C} O
n.d. n.d. n.d. 15 20 16 n.d. n.d. n.d.

@M}O
N
H

Dp=1,. n.d. = not determined.
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Table S5. Comparison of Inhibition Constant (K;) Values of Morpholine-Substituted Compounds in

AD, PSP, and CBD Brain Tissue Homogenates.”

[H]7 [H]8 [H]3
Ki nM) Ki!nM) Ki (IlMD
AD PSP CBD AD PSP CBD AD PSP CBD
Compound tissue  tissue  tissue | tissue tissue tissue | tissue tissue  tissue
m\%N 8.4 13 11 7.7£0.6 85+1.2 11£1.3 22 18 19
N g (n=5) (=4 ®=4)
N NN o 9.5 7.9 11 13 11 12 25 24 26
o
7\ N’_\ 9.2 10 13 6.5 10 11 22 28 30
=N
m—C \>_N n.d. n.d. n.d. 92 95 10 n.d. n.d. n.d.
NN o
=N n.d. n.d. n.d. 5.0 6.3 7.7 n.d. n.d. n.d.
m n.d. n.d. n.d. 8.0 73 8.2 n.d. n.d. n.d.
7 N\ N/_\ n.d. n.d. n.d. 13 15 12 n.d. n.d. n.d.
=N
N /_\ N n.d. n.d. n.d. 7.9 8.6 95 n.d. n.d. n.d.
H N
96
F
MNCO n.d. nd.  nd 1 25 2 nd  nd  nd
N N=
" 03
F
M—NCO n.d. n.d. n.d. 50 44 49 n.d. n.d. n.d.
N N=
" 05
F
7NN n.d. n.d. n.d. 11 12 11 n.d. n.d. n.d.
N
D /_\ N n.d. n.d. n.d. 24 20 18 n.d. n.d. n.d.
F N N
90
F
MNCO n.d. n.d. n.d. 17 20 20 n.d. n.d. n.d.
F N N=
" 04
F
M—NCO n.d. n.d. n.d. 115 65 56 n.d. n.d. n.d.
F N=
" 106
22 32 n.d. n.d. n.d. n.d. n.d. n.d. n.d.

N
E N =N —/

109

4 p =1, except where noted. n.d. = not determined.
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Table S6. Comparison of Inhibition Constant (K;) Values of Pyrrolidine-Substituted Compounds in
AD, PSP, and CBD Brain Tissue Homogenates.”

[H]7 [H]8 [H]3
Ki (nM) Ki (nM) Ki (nM)
AD PSP CBD AD PSP CBD AD PSP CBD
Compound tissue  tissue  tissue | tissue  tissue  tissue [ tissue  tissue  tissue
MNS 11 8.9 8.9 10 11 15 33 37 40
F N 0 =N “/OH
WN‘H‘J 16 14 15 17 23 20 48 41 46
F N “N F
(R)-43
@\/\\—{N)—N’\:[F 9.4 8.9 9.0 11 13 10 26 33 38
F N =N OH
trans/
27 racemic
WN}_N\/IF 39 32 n.d. 34 31 n.d. n.d. n.d. n.d.
N =N OH
H trans/ .
120 129 n.d. 74 76 n.d. n.d. n.d. n.d.

28
N F
X
NC N =N OH

H trans/
24 racemic

9 p=1. n.d. = not determined.

Table S7. Inhibition Constant (Ki) Values of Selected Ligands versus [°’H]5 in AD, PSP, and CBD
Brain Tissue Homogenates, and versus [*’H]PiB in AD Brain Tissue Homogenates.“

[*H]5 [*H]PiB
Ki (IlM) Ki (nM)
Compound | AD tissue PSP tissue CBD tissue | AD tissue

21 182 185 189 49
27 214 219 273 n.d.
45 188 218 221 70
46 185 227 229 53
74 221 203 222 n.d.

75 203 335 360 61+3°

9 n =1, except where noted. ?) n=3. n.d. = not determined.
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Table S8. Analytical HPLC data of compounds screened in the in vitro binding assays, ordered by &'
values for each solvent ratio.”

Compound Purity (%) solventratio g (min) £

109 99.23 55:45 6.403 5.97
22 99.59 55:45 8411 8.15
45 98.58 55:45 10.673 10.61
23 99.79 55:45 11.218 11.21
21 99.76 55:45 12.547 12.65
96 97.05 55:45 18.157 18.65
74 99.42 55:45 19.562 20.29
98 97.19 55:45 19.923 20.56
89 99.90 55:45 21.576 22.35
81 99.29 55:45 23.439 24.50
79 99.67 45:55 7.386  7.12
46 97.67 45:55 7.537 7.20
78 97.28 45:55 7.511  7.25
(R)-43 98.74 45:55 7.660 7.34
8 98.38 45:55 8296 8.03
87 98.34 45:55 8.457 8.29
94 98.82 45:55 9.834 9.81
105 99.38 45:55 10.006 10.00
96 99.56 45:55 11.047 11.14
103 97.54 45:55 12.172 12.38
88 99.10 45:55 12.224 12.43
106 99.88 45:55 12.489 12.72
75 99.78 45:55 12.682 12.80
42 97.82 45:55 13.011 13.16
90 98.74 45:55 13.522 13.86
104 96.46 45:55 15.361 15.88
45 99.35 45:55 22,511 23.50
21 99.75 45:55 30.419 32.10
44 99.88 40:60 11.356 11.36
46 97.48 40:60 12.943 13.08
24 95.59 35:65 6.549 6.13
28 98.70 35:65 7.188  6.82
27 98.49 35:65 9.904 9.78
52 99.82 35:65 8.170  7.89
53 99.97 35:65 10.369 10.28
108 99.79 35:65 19.259 19.96
49 96.55 35:65 20.565 21.38
8 99.46 35:65 26.067 27.36

9 Phenomenex Gemini, 5 um, NX-C18 110A, 100 x 4.6 mm; (solvent ratio) v/v CH;CN/0.1 M
NH4HCO: pH 4.2; 1 mL/min; 254 nm. k' = (retention time - void time)/void time. Void time was
measured by injection of a sample of thiourea.
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Figure S2. Analytical HPLC chromatograrns of compounds 109, 22, 45, 23, 21, 74, 81, 89, 98, and 96

(Phenomenex Gemini, 5 um, NX-C18 1104, 100 x 4.6 mm; 55:45 v/v CH3CN/0.1 M NH4HCO» pH
4.2; 1 mL/min; 254 nm).
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Figure S3. Analytical HPLC chromatograms of compounds 46, (R)-43, 75, 42, 45, 21, 96, 105, and 90
(Phenomenex Gemini, 5 um, NX-C18 1104, 100 x 4.6 mm; 45:55 v/v CH3CN/0.1 M NH4HCO» pH

4.2; 1 mL/min; 254 nm).
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Figure S4. Analytical HPLC chromatograms of compounds 106, 103, 104, 94, 88, 87, 78, and 79
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Figure SS. Analytical HPLC chromatogram of compound 44 (Phenomenex Gemini, 5 pm, NX-C18
1104, 100 x 4.6 mm; 40:60 v/v CH;CN/0.1 M NH4sHCO; pH 4.2; 1 mL/min; 254 nm).
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Figure S6. Analytical HPLC chromatograms of compounds 24, 28, and 27 (Phenomenex Gemini, 5
pm, NX-C18 110A, 100 x 4.6 mm; 35:65 v/v CH3;CN/0.1 M NH4sHCO» pH 4.2; 1 mL/min; 254 nm).
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N )=N
H F

74

ENENEORudRERMES | |BBB Score Calculator
Property Value CNS MPO | CNS PET MPO Property Value T,
CIOgP 3.86 0.570 Number of Aromatic Rings (Aro_R) 2 1.00
CIogD 4.51 Number of Heavy Atoms (HA) 22 0.98
Molecular Weight (MW) 295.36
TPSA 31.92 Number of Hydrogen Bond Acceptor (HBA) 3
MW 295.36 Number of Hydrogen Bond Donor (HBD) 1
MWHBN [MWHBN = ~(-0.5)*HBN), where
HBD 1 HBN=HBE\EHBD] (INCOITHEN 025 ik
pKa 14 .49 Topological Polar Surface Area(TPSA) 31.92 0.78
pKa 14.49 0.00
Total Score 3.0 21 BBB SCORE| _ 5.01

Figure S8. MPO and BBB Score results for 74 (software used to calculate properties: SwissADME —
ClogP (consensus Log Py value used), TPSA; ChemAxon — ClogD; Marvin — pKa,).

N 7 NN o
N =N
H F
75
CNS MPO and PET MPO | Property Value | T,
Property Value CNS MPO | CNS PET MPO | [Nymber of Aromatic Rings (Ao R) 2 1.00
ClogP 3.07 Number of Heavy Atoms (HA) 22 0.98
ClogD 344 Molecular Weight (MW) 297.33
Number of Hydrogen Bond Acceptor (HBA) 4
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Figure S9. MPO and BBB Score results for 75 (software used to calculate properties: SwissADME —
ClogP (consensus Log Py value used), TPSA; ChemAxon — ClogD; Marvin — pKa,).
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Figure S11. Analytical HPLC chromatograms of the ['*F]74 crude reaction mixture after 45 min at
~140 °C, co-injected with compounds 69 and 74 (Phenomenex Gemini, 5 um, NX-C18 110A, 100 x
4.6 mm; 75:25 v/v CH3CN/0.1 M NH4sHCO: pH 4.2; 1 mL/min; 254 nm). Note: the UV impurity at

T T T

i 2 3 4 5 ©

T T T T T
7 8 9 10 1"

9.36 min was in the sample of 69.

S17

T T
12 13

14 15 16 17 18 19 20 21

Time [min]

22 23 24 25 26 27 28 29 30



VWD1A Wavelength=254 nm

350

D
N YN o N /N\
3001 N =N —
q H ¢

250

~412.868

200

mAU

s ()
(]

150

792

w,
Q
o

1004

3

50

3.702

©
@
& | /
\| 1wy | | | /[N b/ S
— T T 7T T T T T T T T T T T T T T T T T T T
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]

UIB1B UIB1B,Analog In_1

N N>~ b
N =N —
H 1g

['®F175

mV
N
=1
S

Py

100 \
50 {J\ |
22:_! \. \.’; T T T T T T T T T T T T T T T T T T T T T T — T T — T
12 3 4 5 6 7 8 9 10 11 12 13 14Ti,:12|n:i§] 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Figure S12. Analytical HPLC chromatograms of the ['*F]75 crude reaction mixture after 15 min at
~140 °C, co-injected with compounds 70, 72, and 75 (Phenomenex Gemini, 5 pm, NX-C18 1104, 100

X 4.6 mm; 55:45 v/v CH3CN/0.1 M NH4HCO:> pH 4.2; 1 mL/min; 254 nm).
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Figure S13. Analytical HPLC chromatograms of the ['*F]75 crude reaction mixture after 30 min at
~140 °C, co-injected with compounds 70, 72, and 75 (Phenomenex Gemini, 5 pm, NX-C18 1104, 100
X 4.6 mm; 55:45 v/v CH3CN/0.1 M NH4HCO:> pH 4.2; 1 mL/min; 254 nm).
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Figure S14. Analytical HPLC chromatograms of the ['*F]75 crude reaction mixture after 45 min at
~140 °C (Phenomenex Gemini, 5 pm, NX-C18 1104, 100 x 4.6 mm; 55:45 v/v CH;CN/0.1 M
NH4HCO: pH 4.2; 1 mL/min; 254 nm).
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Figure S15. Semi-preparatory HPLC chromatogram of the purification of ['*F]74 (Phenomenex

Gemini 250 x 10 mm + guard; 55:45 v/v CH3CN/0.1 M NH4HCO; pH 4.2; 5 mL/min for 6 min, then

10 mL/min).
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Figure S16. Semi-preparatory HPLC chromatogram of the purification of ['*F]75 (Phenomenex
Gemini 250 x 10 mm + guard; 45:55 v/v CH3CN/0.1 M NH4sHCO; pH 4.2; 5 mL/min for 6 min, then 8
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Figure S17. Analytical HPLC chromatograms of the ['®F]74 final product co-injected with 74

(Phenomenex Gemini, 5 um, NX-C18 1104, 100 x 4.6 mm; 60:40 v/v CH3CN/0.1 M NH4HCO» pH
4.2; 1 mL/min; 254 nm).
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Figure S18. Analytical HPLC chromatograms of the ['®F]75 final product co-injected with 75
(Phenomenex Gemini, 5 um, NX-C18 1104, 100 x 4.6 mm; 45:55 v/v CH3CN/0.1 M NH4HCO» pH
4.2; 1 mL/min; 254 nm).
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Compound L.D. Client Compound I.D. IC5o(M) nH Test % Inhibition of Control Values
Concentration qst 2nd 3rd Mean
MAO-B (h) recombinant enzyme
1000718031 JSS20-183A 3.0E-06 M 1.6 1.0E-08 M 136 9.2 8.7 10.5
100 3.0E-08 M 6.3 5.7 3.9 53
951\| Top: 76
%0 sxm:msze 1.0E-07 M 6.1 5.1 76 6.3
nH: 1.
551 |ics0: €6 2.0E-07 M 7.9 9.5 6.8 8.1
A 7 N\ N/_\O 5.0E-07 M 10.8 8.4 14.6 1.2
N =N ./ 1.0E-06 M 11.8 281 291 23.0
8 60
H F g 2.0E-06 M 243 25.6 22.0 24.0
75 £s 5.0E-06 M 65.9 57.6 57.7 60.4
(JSS20-183A) S
g 1.0E-05 M 65.2 64.9 65.5 65.2
" 2.0E-05 M 67.5 73.0 70.4 70.3
5.0E-05 M 75.6 744 73.2 744
1.0E-04 M 80.2 76.4 78.3 78.3
0% % % = - = + = = +
85 8.0 7.5 70 65 6.0 5.5 5.0 4.5 4.0 3.5
Log JS820-183AM)
JSS20-183A on MAO-B (h) recombinant enzyme
Reference Compound Results
Compound L.D. IC50(M) nH
MAO-B (h) bii y
deprenyl 5.0E-08 M 14

Figure S20. Results of Eurofins /Cso determination of 75 (JSS20-183A) at human MAO-B.
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Table S9. Selected demographics of cases used for autoradiography and immunohistochemistry.
Case Gender  Age of Ageat Tau AP o- TDP- Regionused Diagnosis

patient (M/F) onset death syn 43
(P)/(C) (Years) (Years)
P F 80 3+ 2+ 0 0 Parietal PSP
P M 86 3+ 0 0 0 Frontal CBD
P F 70 3+ 3+ 0 0 Parietal AD
C M 66 0 O 0 0 Cingulate CT
gyrus
Table S10. Primary antibody selected for immunohistochemistry.
Primary Antibodies Source/Cat No Host and Antibody Incubation
clonality dilution used time
Phospho-Tau (Ser202, Thermo Fisher Mouse 1:500 Overnight at
Thr205) Monoclonal Scientific #MN1020 monoclonal 4°C
Antibody (ATS)
Anti-beta Amyloid Abcam/ab205340 Rabbit 1:500 Overnight at
antibody [mOC23] monoclonal 4°C
Table S11. Secondary antibody selected for immunohistochemistry.
Secondary Antibody  Source/Cat No Host and Antibody Incubation time
clonality dilution used
Goat Anti-Mouse ~ Abcam/ab205719 Goat 1:10000 1 h at ambient
IgG H&L polyclonal temperature
Goat Anti-Rabbit Ab97051 Goat 1:10000 1h at ambient
IgG H&L polyclonal temperature
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Table S12. Sample and crystal data for 44 (CCDC Deposition Number 2403956).

Identification code
Chemical formula
Formula weight
Temperature
Wavelength

Crystal size

Crystal habit
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

JSS20-116A

C17H1sFN4O

310.33 g/mol

296(2) K

1.54178 A

0.003 x 0.120 x 0.200 mm
clear colorless plate

monoclinic

P12I/m1

a=12.5190(4) A o =90°
b=7.8750(4) A B=90.611(3)°

¢ =15.0667(5) A v =90°
1485.30(10) A3

4

1.388 g/cm?

0.817 mm!

648

Table S13. Sample and crystal data for 71 (CCDC Deposition Number 2403955).

Identification code
Chemical formula
Formula weight
Temperature
Wavelength

Crystal size

Crystal habit
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

JSS21-021B

C23H26N404

422.48 g/mol

296(2) K

1.54178 A

0.050x 0.120 x 0.190 mm

clear yellow Chunk

orthorhombic

P212121

a=10.3939(2) A a=90°
b=12.8366(3) A B=90°
c=16.0313(4) A vy =90°
2138.93(8) A3

4

1.312 g/cm?

0.747 mm!

896
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Table S14. Sample and crystal data for 72 (CCDC Deposition Number 2403957).

Identification code
Chemical formula
Formula weight
Temperature
Wavelength

Crystal size

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

JSS21-033A

C22H24N405

424.45 g/mol

150(2) K

1.54178 A

0.004 x 0.120 x 0.200 mm
monoclinic
P121/kc1
a=8.68420(10) A
b=12.4480(2) A
c=19.3489(3) A
2090.89(5) A3

4

1.348 g/cm?

0.805 mm'!

896

a=90°
B=91.5310(10)°
vy =90°

Table S15. Sample and crystal data for 75 (CCDC Deposition Number 2403958).

Identification code
Chemical formula
Formula weight
Temperature
Wavelength

Crystal size

Crystal habit
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

JSS20-183A

C17H16FN3O

297.33 g/mol

100(2) K

0.71073 A

0.050x 0.120 x 0.170 mm
clear colorless block
monoclinic
P121/kc1
a=16.3426(5) A

b =15.9494(2) A
c=14.4881(4) A
1360.33(7) A3

4

1.452 g/cm?

0.102 mm!

624

a=90°
B = 105.0520(10)°
vy =90°
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Figure S21. Compound 10 '"H NMR spectrum (top), *C NMR spectrum (middle), and high-resolution

mass spectrum (bottom).

S26



off-white solid
300MHzZ

Current Data Parameters
NAME
E:
PROCNG

F2 - Acquisition Parameters
Date_ 2023081
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS

El 4.67 u

14.00
PLWL 18.00000000 W

F2 - Processing parameters

T T T T T T T T N
10 9 8 7 6 5 4 3 2 1 ppm \ /4 \>_ cl
=N

C:\Xcalibur\...\90873ESIPN1 08/24/23 10:11:01 JSS21-118A
Sarah

90873ESIPN1 #9-19 RT: 0.12-0.26 AV: 6 NL: 5.61E8

T: FTMS + p ESI Full ms [120.0000-1500.0000]

100 348.09015

9

8l
o 70
e
< 6
2
S
2 50
g
Z 4
g, 350.08715

2 349.09368

10 351.09056

OAprrrrprrrrrey A e e e T T

348.0 348.5 349.0 349.5 350.0 350.5 351.0 351.5
miz
90873ESIPN1#9-19 RT: 0.12-0.26 AV: 6
T: FTMS + p ESI Full ms [120.0000-1500.0000]
m/z= 347.68580-351.79755
m/z Intensity Relative Theo. Mass Delta Composition
(ppm)
348.09015 562407296.0 100.00 348.09096 -2.33 C17H16 02 N3CL F

Figure S22. Compound 13 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S23. Compound 14 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S24. Compound 15 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S25. Compound 16 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S26. Compound 17 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S27. Compound 18 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S28. Compound 19 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S29. Compound 20 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S30. Compound 21 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S31. Compound 22 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S32. Compound 23 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S33. Compound 24 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S34. Compound 25 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution

mass spectrum (bottom).
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Figure S35. Compound 26 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S36. Compound 27 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution

mass spectrum (bottom).
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Figure S37. Compound 28 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S38. Compound 29 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S39. Compound 30 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S40. Compound (R)-31 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution

mass spectrum (bottom).
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Figure S41. Compound 32 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S42. Compound 33 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S43. Compound 34 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S44. Compound 35 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S45. Compound 36 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S46. Compound 37 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S47. Compound (R)-38 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S48. Compound 39 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S49. Compound 40 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S50. Compound 41 '"H NMR spectrum (top), *C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).

S55



light yellow solid
300MHz

Current Data Parameters
NAME ss:

EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date, 20220518

10.19 h
ct

2104275_

N
S>— YN OMe
=N

T
10 9 8 7 6 5 4 3 2 1 ppm F N

JSS20-153B

—sa.97

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
C:\Xcalibur\data\MSfacility\87808ESIPN1 06/10/22 14:11:26 JSS20-040A
Megan
87808ESIPN1#7-17 RT: 0.09-0.23 AV: 6 NL: 3.12E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

327.16198
1005
@
o
c
©
o
c
E]
Qo
<
o
2
]
©
o
\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\
310 320 330 340 350 360 370
m/z
87808ESIPN1#7-17 RT: 0.09-0.23 AV: 6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
m/z= 299.15896-379.95799
m/z Intensity Relative Theo. Mass Delta Composition
(ppm)
327.16198 3148229120.0 100.00 327.16157 1.26 Ci18H200N4g F

Figure S51. Compound 42 '"H NMR spectrum (top), *C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S52. Compound (R)-43 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-
resolution mass spectrum (bottom).
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Figure S53. Compound 44 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S54. Compound 45 '"H NMR spectrum (top), *C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S55. Compound 46 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S56. Compound 49 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S57. Compound 50 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S58. Compound 51 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S59. Compound 52 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S60. Compound 53 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S61. Compound 54 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S62. Compound 55 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S63. Compound 56 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S64. Compound 57 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S65. Compound 58 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S66. Compound 59 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S67. Compound 60 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S68. Compound 61 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).

S73



BXXXI-095

MY dN  ONONNMO AT oM N OO ©
2538 23835283388 823
5998 299335983388 ISRIIS
MR BXRKI-095 (BXAKT-016)
Fimo Hi
Frocro :
F2 - Acquisition Paramsters
Date 50531030
F
JJ L J\l_,L
7 N_N
T T T T T T T T T 1 N O
9 8 7 6 5 4 3 2 1 ppm =N \ /
o o|e oo
M rs SW T:ﬁ;f 62
C:\Xcalibur\data\UPMC\91429ESIPN1 10/31/23 12:37:54 BXXXI-016

Megan
91429ESIPN1 #7-36 RT: 0.09-0.49 AV: 15 NL: 1.46E10
T: FTMS + p ESI Full ms [120.0000-1500.0000]

100

183.09307
90

80

Relative Abundance
a
T

184.09562

0 N L R R R R N L R L R R R AR R RN R AR

170 175 180 185 190 195
m/z
91429ESIPN1#7-35 RT: 0.09-0.49 AV: 15

T: FTMS + p ESI Full ms [120.0000-1500.0000]
m/z= 169.65996-195.61581

m/z Intensity Relative Theo. Mass Delta Composition
(ppm)
183.09307 15064797184.0 100.00  183.09282 1.35C9H120N2 F

Figure S69. Compound 62 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S70. Compound 63 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S71. Compound 64 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S72. Compound 65 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S73. Compound 66 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S74. Compound 67 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S75. Compound 68 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S76. Compound 69 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S77. Compound 70 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S78. Compound 71 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S79. Compound 72 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S80. Compound 73 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution

mass spectrum (bottom).
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Figure S81. Compound 74 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S83. Compound 75 '*C NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S84. Compound 76 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S85. Compound 77 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S86. Compound 78 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S87. Compound 79 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution

mass spectrum (bottom).
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Figure S88. Compound 80 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S89. Compound 81 '"H NMR spectrum (top), 1*C NMR spectrum (middle), and high-resolution
mass spectrum (bottom).
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Figure S90. Compound 82 '"H NMR spectrum.
Note: compound 82 decomposes in the mass spectrometer under both positive ion mode and negative
ion mode.
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Figure S91. Compound 83 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S92. Compound 84 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S93. Compound 85 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S94. Compound 86 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S95. Compound 87 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S96. Compound 88 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S97. Compound 89 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S98. Compound 90 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S99. Compound 91 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S100. Compound 92 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S101. Compound 93 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S102. Compound 94 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S103. Compound 95 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S104. Compound 96 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S105. Compound 97 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S106. Compound 98 '"H NMR spectrum (top), '*C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S107. Compound 99 '"H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S108. Compound 100 'H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S109. Compound 101 'H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S110. Compound 102 'H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S111. Compound 103 '"H NMR spectrum (top), *C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S112. Compound 104 'H NMR spectrum (top), *C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S113. Compound 105 'H NMR spectrum (top), *C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S114. Compound 106 'H NMR spectrum (top), *C NMR spectrum (middle), high-resolution
mass spectrum (bottom).
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Figure S115. Compound 107 'H NMR spectrum (top), 3*C NMR spectrum (middle), and high-
resolution mass spectrum (bottom).
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Figure S116. Compound 108 'H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S117. Compound 109 'H NMR spectrum (top) and high-resolution mass spectrum (bottom).
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Figure S118. Compound 110 'H NMR spectrum (top), 3*C NMR spectrum (middle), and high-

resolution mass spectrum (bottom).
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