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Docking results and in silico brain permeability prediction
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Figure S1. Pharmacophore for docking studies. 6 Features were defined based on central interactions: F1:Acc2 Lys280;
F2:Acc2 Arg256; F3:Acc2 Tyr109; F4:Acc2 Asnl59; F5:Aro Ar2; F6:Aro Arl. (F = feature; Acc = hydrogen acceptor; Aro =
aromatic interaction; Ar = aryl fragment).
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Table S1. Docking Results. CNS MPO, BBB and S scores (RMSD = root mean square deviation).
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Figure S2. In vitro competitive binding curves for compounds 5-22.
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HPLC Radiosynthesis

HPLC Method A: Luna® 5 um PFP(2) 100 A, LC column 250 x 10 mm, 800 ul injection,
crude reaction solution in EtOH, 0 — 15 min 48% H>O (0.1% TFA), 52% MeCN (0.1% TFA),

5 mL/min.

HPLC Method B: Luna® 5 um PFP(2) 100 A, LC column 250 x 4.6 mm, 100 pl injection,
product solution in PBS/EtOH (EtOH < 10%), 0 — 4 min 48% H>0O (0.1% TFA), 52% MeCN
(0.1% TFA); 4 — 11 min 40% H20 (0.1% TFA), 60% MeCN (0.1% TFA), 2 mL/min.

The purity of compound ['®F]12 for in vitro and in vivo testing was confirmed to be >95%.
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Figure S3. Preparative HPLC chromatogram of the crude reaction mixture of ['®F]12; (A) radio signal, (B) UV at 210 nm;
HPLC method A.
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Figure S4. Preparative HPLC chromatogram of the product solution of ['8F]12 with cold reference 12 (1 pg/ml); (A) radio
signal, (B) UV at 210 nm; HPLC method A.
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Figure S5. Analytical HPLC chromatogram of the product solution of ['8F]12; (A) radio signal, (B) UV at 210 nm; HPLC

method B.
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Figure S6. HPLC chromatogram of ['8F]12 (rel. radioactivity, orange) co-injected with reference compound 12 (UV at 210 nm,

black)
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Figure S7. Stability of ['®F]12 in (A) PBS, (B) murine plasma and (C) human plasma measured by radio-HPLC.
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Biodistribution data

Table S2. Biodistribution of ['8F]12 in WT mice 60 min p.i., data expressed as decay-corrected mean %ID/g = SD.

Entry Organ n %ID/g
1 Brain 12 0.61 £0.21
2 Blood 12 1.24+0.56
3 Plasma 2 1.58 £0.78
4 Heart 2 1.30+0.51
5 Lung 2 0.68 +0.15
6 Spleen 2 0.77 £ 0.19
7 Pancreas 2 0.79 £0.14
8 Kidney 2 5.51+1.08
9 Liver 2 19.62 £4.75
PET Imaging

25 — 60 min p.i.
¢

Figure S8. (A) Representative whole-body PET/CT image of WT, PLX and Trem2” mice, 25-60 min p.i.
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Figure S9. (A) Average Vr image of ['®F]12 in WT, PLX and Trem2” mice (n = 8); (B) Tracer quantification of V1 whole
brain, in WT, PLX treated and Trem2” mice. One-way ANOVA/Tukey’s multiple comparisons test (F = 8.024, p = 0.0026),
p > 0.05 (ns), p<0.05 (*), p<0.01 (**), mean + SD.
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Figure S10. Average ventricle TAC of WT, PLX and Trem2” mice.
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Figure S11. Correlation analysis of injected tracer amount and PET SUV; Linear regression, a = 0.05, 95% CI.
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Immunohistochemistry
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Figure S12. (A) IHC staining of the P2Y12R in a WT mouse; scale bar = 1 mm; the square represents the cortical area shown
in the enlarged images in Figure 6A. (B) Ibal immunofluorescence signal (%Area) in the CTX of WT, PLX and Trem2” mice.
One-way ANOVA/Tukey’s multiple comparisons test (F = 48.56, p < 0.0001); (C) P2Y12R immunofluorescence signal
(%Area) in the CTX section of WT, PLX and Trem2” mice. One-way ANOVA/Tukey’s multiple comparisons test (F = 1.724,
p=0.2168); (D) PET tracer quantification in the CTX of WT, PLX and Trem2” mice 25-60 min p.i. One-way ANOVA/Tukey’s
multiple comparisons test (F = 6.792, p=0.0053), p > 0.05 (ns), p < 0.05 (*), p<0.01 (**), p<0.001 (***), p<0.0001 (****),

mean + SD.
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Metabolite studies
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Figure S13. (A) Representative radio-HPLC chromatograms of plasma samples of WT, PLX and Trem2”* mice 60 min p.i.;
(B) Representative radio-HPLC chromatograms of brain samples of WT, PLX and Trem2”~ mice 60 min p.i.
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Representative HPLC Spectra for test compounds.

HPLC Method C: Luna 5 pum PFP(2) 100 A, LC Column 250 x 4.6 mm, 25 ul injection, 1 mM
test compound, solution in DMSO, 0 — 4 min 48% H>O (0.1% TFA), 52% MeCN (0.1% TFA),
2 ml/min; 4 — 11 min 40% H>0 (0.1% TFA), 60% MeCN (0.1% TFA), 2 ml/min.

HPLC Method D: Luna 5 pm PFP(2) 100 A, LC Column 250 x 4.6 mm, 25 ul injection, 1 mM
test compound, solution in DMSO, 0 — 4 min 65% H>0 (0.1% TFA), 35% MeCN (0.1% TFA),
2 ml/min; 4 — 11 min 50% H>0 (0.1% TFA), 50% MeCN (0.1% TFA), 2 ml/min.

The purity of compounds for in vitro and in vivo testing was confirmed to be >95%.
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Figure S14. Analytical HPLC chromatogram of DMSO blank (UV 210 nm, HPLC method C).
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Figure S15. Analytical HPLC chromatogram of compound 5 AZD1283 (UV 210 nm, HPLC method C).

S15



_ (o]
mAU 3 m EO | x Cl
1400 4 P> F
E \ N N
1503 ‘, Oq HV@
1000 3 , \ hig
800 \ ©
400 4 o
2003 | - /\
03 T -
v - - T - - . T - - - T - T - . - T v
0 2 < 6 8 10 min|
Peak RetTime Typs Width Lrea Height Lrea
E3 [min] [min] [m2U*s] [maU] %
e [====]-——=-—- | === [ === [——=--—- |
1 1.695 BV 0.4778 5.18597=4 1812.74500 100.0000
Totals : 5.18597=4 1812.74500
Figure S16. Analytical HPLC chromatogram of compound 6 (UV 210 nm, HPLC method C).
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Figure S17. Analytical HPLC chromatogram of compound 7 (UV 210 nm, HPLC method C).
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Figure S18. Analytical HPLC chromatogram of compound 10 (UV 210 nm, HPLC method C).
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Figure S19. Analytical HPLC chromatogram of compound 12 (UV 210 nm, HPLC method C).
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Figure S20. Analytical HPLC chromatogram of compound 14 (UV 210 nm, HPLC method D).
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Figure S21. Analytical HPLC chromatogram of compound 16 (UV 210 nm, HPLC method C).

S17



(@]
mAU
fﬁ ElO I N CN
1200 ' \ NN H
1000 ’ \ N
800 \ o} \V/A\I:::I\F
600 -
400 ‘ R
~
200 ‘
¥ — N
I T T T T T T T T T T T T T T T T T T T T T
0 2 - 6 8 10 min
Peak RetTime Typs Width Lrea Height Lrea
¥ [min] [min] [mAU*s] [maU] %
e e R | ~=mmmmm s | === |
1 €£.863 BB 0.2700 3486.42261 193.72156 100.0000
Totals : 3486.42261 193.7215¢
Figure S22. Analytical HPLC chromatogram of compound 18 (UV 210 nm, HPLC method C).
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Figure S23. Analytical HPLC chromatogram of compound 21 (UV 210 nm, HPLC method C).
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Figure S24. Analytical HPLC chromatogram of compound 22 (UV 210 nm, HPLC method C).
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NMR spectra
Ethyl 5-chloro-6-(4-((4-fluorobenzyl)carbamoyl)piperazin-1-yl)nicotinate (6)
'TH NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3)
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Ethyl 5-cyano-6-(4-((4-fluorobenzyl)carbamoyl)piperazin-1-yl)-2-methylnicotinate (7)

'"H NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCl3)
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1-(3-Cyano-5-oxo-5,7-dihydrofuro[3,4-b]pyridin-2-yl)-N-(4-fluorobenzyl)piperidine-4-

carboxamide (8)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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Ethyl 6-(4-((4-fluorobenzyl)carbamoyl)piperidin- 1-yl)-2-methylnicotinate (9)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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Ethyl 5-chloro-6-(4-((4-fluorobenzyl)carbamoyl)piperidin- 1-yl)nicotinate (10)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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Ethyl 5-chloro-6-(4-((4-fluorobenzyl)carbamoyl)piperidin- 1-yl)-2-methylnicotinate (11)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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Ethyl 5-cyano-6-(4-((4-fluorobenzyl)carbamoyl)piperidin-1-yl)-2-methylnicotinate (12)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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Ethyl 5-chloro-4-(4-((4-fluorobenzyl)carbamoyl)piperidin- 1-yl)-2-propoxybenzoate (13)
H NMR (400 MHz, CDCl;) and 13C NMR (100 MHz, CDCl3)
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1-(3-Cyano-5-oxo-5,7-dihydrofuro[3,4-b]pyridin-2-yl)-N-(4-fluorobenzyl)piperidine-4-

carboxamide (14)

//

TH NMR (400 MHz, DMSO-ds) and '3C NMR (100 MHz, DMSO-ds)
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Ethyl 6-(4-((4-fluorophenethyl)carbamoyl)piperidin-1-yl)-2-methylnicotinate (15)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)

ve
9€'T
8E'T

€97
59T
99'7 1
997 1
291
69'7
0T
2T
€T
+8'7
S8°T
87
88'7

a@Ze
6T
0e'T

13%4

€T
oLe
e
8LT
6LT
8T
(8T
88°C
16T \

16T
v6°C \“
v6°C
8b'E
(23 W
TSE
€S°E \

(244
8CTY
0E'Y

€Yy —
Ly~

ki
0s'y

sy

'S —

stz
MﬂNL
ors ]
€pao 9z

|
108
mo,wg

Froe

Forz
Fee1

Fro

Froe
Feet

Feeo

Fooz
Fooz

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

8.0

8.5

9.0

f1 (ppm)

vrT —

S'ST~
[4:14

'8¢ v
6P —
S0P —

S'Eh~
€vr —

09—

€100 £79L
NAN 0

iy

T

"

VORI AT

€10A0 T°LL
€100 £°LL

8701 —

T~
PSIT ~
o511

ToeT v

Toet
PPET
PPET v

SOPT —

6'8ST —~
S°09T
9097 W
6791
£99T —

LT —

T T T T T T
160 150 140 130 120 110

T
170

f1 (ppm)

S28



Ethyl 5-chloro-6-(4-((4-fluorophenethyl)carbamoyl)piperidin- 1-yl)nicotinate (16)
TH NMR (4QQ MHz, CDCl3) and '*C NMR (100 MHz, CDCl3)
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Ethyl 5-chloro-6-(4-((4-fluorophenethyl)carbamoyl)piperidin- 1-yl)-2-methylnicotinate (17)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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Ethyl 5-cyano-6-(4-((4-fluorophenethyl)carbamoyl)piperidin-1-yl)-2-methylnicotinate (18)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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Ethyl 5-chloro-4-(4-((4-fluorophenethyl)carbamoyl)piperidin- 1-yl)-2-propoxybenzoate (19)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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tert-Butyl 4-((4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)carbamoyl)piperidine-1-

carboxylate (20)
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Ethyl 5-chloro-6(3-((4-fluorobenzyl)carbamoyl)azetidine-1-yl)nicotinate (21)

TH NMR (400 MHz, DMSO-djs) and '3C NMR (100 MHz, DMSO-ds)
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Ethyl 5-cyano-6-(3-((4-fluorobenzyl)carbamoyl)azetidin- 1-yl)-2-methylnicotinate (22)
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tert-Butyl piperazine-1-carboxylate (23)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)

RN i k

BocN/\
K/NH / /

T T T
g g g g
= b 3 -
T T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 55 5.0 4.5 4.0 3, 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
2 @ o "
b ey 8
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 70 60 50 40 30 20 10 0

90
1 (ppm)

S36



tert-Butyl 4-((4-fluorobenzyl)carbamoyl)piperazine-1-carboxylate (24)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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N-(4-Fluorobenzyl)piperazine-1-carboxamide (25)
TH NMR (400 MHz, D>0) and 3C NMR (100 MHz, D,0)
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tert-Butyl 4-((4-fluorobenzyl)carbamoyl)piperidine-1-carboxylate (28)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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tert-Butyl 4-((4-fluorophenethyl)carbamoyl)piperidine- 1-carboxylate (29)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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tert-butyl 3-((4-fluorobenzyl)carbamoyl)azetidine-I-carboxylate (30)
TH NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCl5)
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N-(4-Fluorobenzyl)piperidine-4-carboxamide (31)
TH NMR (400 MHz, D>0) and 3C NMR (100 MHz, D,0)

32
3
30
2
13
gt
11
.09
.09

479 D20

PRV )

3 R ErREbRIcRRERRENIARERIANgasga2as
O)}\ P (P (s P gt
|
I
T T T
T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 10 0.5 0.0
1 (ppm)
o oQ @@ o A IS °
Il VoV % \
ol
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)



zog —

95e—
I

Q02 9'8F
Q02K 8'8F

S43

Foeo
[w
M\X: b

Q02K 9'6F

TH NMR (400 MHz, MeODy) and 13C NMR (100 MHz, MeODs)

N-(4-Fluorophenethyl)piperidine-4-carboxamide (32)
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N-(4-Fluorobenzyl)azetidine-3-carboxamide (33)
TH NMR (400 MHz, D>0) and 3C NMR (100 MHz, D,0)
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Ethyl 6-chloro-2-methylnicotinate (34)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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Ethyl 5,6-dichloronicotinate (35)

TH NMR (400 MHz, CDCIl3) and '3C NMR (101 MHz, CDCls)
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Ethyl 5,6-dichloro-2-methylnicotinate (36)

TH NMR (400 MHz, CDCl3) and '*C NMR (100 MHz, CDCls)
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Ethyl 6-chloro-5-cyano-2-methylnicotinate (37)
TH NMR (400 MHz, CDCl;) and 13C NMR (100 MHz, CDCl3)
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2-Chloro-5-oxo0-3,7-dihydrofuro[3,4-b]pyridine-3-carbonitrile (38)
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Ethyl 4-fluoro-2-hydroxybenzoate (40)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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Ethyl 4-fluoro-2-propoxybenzoate (41)

TH NMR (400 MHz, CDCl3) and '3C NMR (100 MHz, CDCls)
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Ethyl 4-fluoro-2-propoxybenzoate (42)

s0'1
01 W
60'T
se'1
LE'T W -
66T

81

€91

8T

g1 T
se'1

81

81

68T

68T

06T

€6'E
S6'€ W
96°€
1€y
€€y W
SEY
LEY \

€09~ —

sr9"

€0Ad 9T L —

5> —

TH NMR (400 MHz, CDCIl3) and '3C NMR (100 MHz, CDCls)
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tert-Butyl 4-((4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)carbamoyl)piperidine-1-

carboxylate (43)
TH NMR (400 MHz, CDCIls) and *C NMR (100 MHz, CDCl5)
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N-(4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl) benzyl)piperidine-4-carboxamide (44)

'H NMR (400 MHz, MeODy4) and 3C NMR (

oD

100 MHz, MeOD3)
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Ethyl 5-cyano-2-methyl-6-(4-((4-(4,4,5,5-tetramethyl- 1,3, 2-dioxaborolan-2-

vl)benzyl)carbamoyl)piperidin-1-yl)nicotinate (45)
TH NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3)
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