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Tau KR AR & L=
MESS A A= 77 a—T7 ORE

HR

T VY oA~ —Jpi(Alzheimer’s disease: AD)X, NNERIZAE 9 LM - FEAMERE DR E 2 Rl & 3 5k
FIPEDIRENER B CH 5. AD ITMRAMRBO T TR OBEERDOZ\VEETH Y, FRANER
BAREKO3 5020 Ea G L L R mE A OB, AD BEFHITA % B HINO
—iREIDH E SN TEY, AD ~OXEBHEMNEE TH S °. BIED AD ZBHIHZ<° MRIIC LY
b, MEZHEITHRFEICEIL L T\ D72, ARIOMEBRIIAESE SN TS, TD7k
¥, BATOZMHEIED D5 R Wi Ok b Tnb. £7-, koD AD BEIZ= Y
v AT T — B EHK S N-Methyl-D-aspartic acid (NMDA)3 &AM EHKIC & 2 #T78H] 2 Foi &4
DRHEFIEN L T o7z *. T, BRBORARIRI 82 2 T RIRFIEATEE S41, AD Ji#E
TR Z RN & LT R B SRR OB ER 2 HED T D 4

AD BFIZFRO LILDHFBEFT R & LT, #ABER L OMRRERAEZ L ORI E N E T b b,
WTNH X RITBEDI AT 3 — VT 4 7180 BEIER S LD EERE TEMERR S & L,
ENBHLT I 1A R B Z U T EARERERND, MRFMHMEEITSZ T & /37 B (Tau) k20>
HEICHRIND. THOMMY o7 BEERL, BREROHBRIOERMT 22 N6 T
BV, AD O RHIZWr L OVERERBICB T O2AHRIERN L 205522000, AR BEKRB IW
Tau BEEERAIEIN & LIy T A A=V U ZIFERER SILTWD . THB MY v X7 BRI 2 A
& 2856, I BIFRIEAYD D EIKE TR E TR FTRE/ZIE A A — 2 ZIEDNG )78
TIu—FEEZ LN LG, BE W RS 5 (Positron emission tomography: PET)5 K OVELY
i HA T B 1492 (Single photon emission computed tomography: SPECT) & #lA G ot D B2 205 1A
A= 77 a—7 OBRMERICER SN TE 2. BIEE TIZ, AD BIEREE DRI &%
BN BND AP BEEN 248 &L L7z PET filA A—Y 7/ 7 u—7L LT, ["F]Florbetapir’,
["*F]Florbetaben®, ["*F]Flutemetamol’ ® 3 HHFINEMAL S TRY, AR A A—V v F ik Shiz
HbDEEBEZOBND.

—J7, Tau BRI, AP EHEMKRLHER L T, TOEMEN AD OJFHIOMER L M+ 5 =
EMHESNTERY, @R AD ZWHZHET, Tau 4 A —2 0 ZEOF AR RE S TS 0
BUE, Tau A A= 770 —7 % HOTCBRIFEA R THED LN TV DL ERETH Y, Tau A A
— VU TEEREBL ST WY, B e —7 L LT, ["CIPBB3", ["F]AV145]
(["*F]Flortaucipir)®, ["*FITHK5351" 78, %5 itk 7o —7"& LT, [""FIMK6240", ["*FIRO69558948'C,
[ FIGTP-1", ["*F]INJ64349311", ["*F]P12620" 7 & M5 X4 CE Y (Figure 1-1 B L 1-2), \W< D
DT B —=TIZONTUIZ DGR BRES N, FRROFEAUEAHIFF S TN D,
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Figure 1-1. Chemical structures of first-generation-Tau imaging probes.
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Figure 1-2. Chemical structures of second-generation-Tau imaging probes.



%1
RS AIFX Y DU FEEK
(2B 2 H s TS PR AE BE A 4

R D Tau A A= 77 a—T ORBEMIEOERIZWIT LT, BEff e —7 L3R 5ME
DA T D Tau A A=V 77 a—7 ORFZHH LIz, A%EFLORIELEINN A
% AD DO - IIRICKHGT 5729, PET & Hlg U TR 080 O R U R MRS HE 2 51 F Wl e
BV, MAEMRDZ N SPECT 7' m—T7 OB NRUETH L EEZEXT. XUy AIFZIT YV
(Benzimidazopyridine: BIP)RH%(Z, SPECT fFE L U CHUMES U %, EHfLLE L TOAF LT
VAN LT[PPOBIP-NMe, A Tau A A— 0 7 Fu—7L L TORBHIMEE AL R LIZE W) E
HOFE B OMWED R AT ®, AHFFETIEBIP 2 fF% L LT LV @PERE A SPECT [ Tau A A
—V 7 7u—T7OBEERE L. BEFO Tau A A—V 077 —7IZ8 W THERIEE LTT
R REEEAN LS TERFABR LN TWERICERL %Y, 72 EOEAN Tau BEER~D R
S EMIC TS T HAMMEE 2B 272, £ 2C, BIP BLICEAT ST X/ HOMMEIZ L D Tau %
EERASOFREGVESLERNBN A~ DL RFTT 2720, HMEa U RE#R BIP 558K L LT,
['®'®IIBIP-NH, , [*'®IIBIP-NHMe , [*/'*I|BIP-NHEt, [“*'*I|BIP-NEt, ['“*''*I|BIP-NHPr ,
['2'°1]BIP-NPr, % #% it « A% L(Figure 1-3), SPECT fl Tau A A —Y 77 n—7L L TOHMAME
['Z/"*1|BIP-NMe, & b U CREAf L 7=.
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Figure 1-3. Chemical structures of BIP derivatives.



1.1.1. EBHE
PR - BRAR
R, TH T4 T RS, FRER RS, B L7 A v A FhisEslatt, Ark
Pharm #E/BHEA L7z, FESEUKEZ o~ N7 T 7 ¢ —3E@I1, 1@ A A gk e e
SEGRIA 2 v~ b T 7 3 AT A(EPCLC-W-Prep 2XY; iR > 7 (2 F ¥ —Wjik): No. 580D, it
PR EE EA): prep UV-254W, 77 7 3 a > 2 L7 X —: FR-260)% 1 il L, HI-FLASH COLUMN (%
Hhf: U BV SiIOH, RT7 —H A X 60 A, R 78 40 um, BT AP A XM BHDHWIE LB LD
INJECT COLUMN (F#8f: U 1470 SiOH, R7 —H A X:60 A, ki 1840 um, H 7 LW A XM
HDHWT L) EEE LTz, BRI 53 Y6 (Nuclear magnetic resonance: NMR)IZ 1, H AR RS
# JEOL INM-ECS400 % H\», Tetramethylsilane Z PNIFEEDE & L THIE L. =Lv 7 hr AT
—A 7 AVE &5 HT (Electrospray ionization mass spectrometry: ESI-MS)IZ 1%, BRAE#h BHE R L5
W7 v~ ~ 7T 7 ERSHTRF LCMS-2020 EV 2 AW CHIE Lz, Bl 1A A Abm o fRie g &5
HT(Fast atom bombardment high-resolution mass spectrometry: FAB-HRMS)(Z 1%, JEOL JMS-700 % T
HE L7z, ["INal 1%, N—Frxz~—X0BALE. S#EAs v~ 77 7 1 —(High
performance liquid chromatography: HPLC)IZ 1%, RSt B ERT S LC-20AD ZfEH L, Mg s
TEHN AT PR H#R SPD-20A & HNXLT v AT 4 I AMASH- Y v FLr— g h— g
A= —TCS-172 & D \E =" —F L HER S HPLC AU B s US-3000T ZfEH L
WikH HPLC J 7 A1TiX, 7 7 4 7 2 7 Rl 8 COSMOSIL 5C;5-AR-11 4.6 mm 1.D.x150 mm
BT L7, BEREORIEICIE, 73 —F v =L~ —4E8 Wallac WIZARD1480 35 X T ALOKA #-8 ¢
2 —=A—=Z—(AGC-NZAVWTHIE L. A A=Y 77 L —MNE, Bt7A4 058t
BAS-SR2025 il L7=. £ A=V 7T L — F DRt RARITITE £ 7 A NV ARSI A Ao 2
— VI T F T A P —BAS-5000 ZHH L, FATICIZE £ 7 A L Lk AR MultiGauge 24 L
7o, S g, MRSt —o 0 2B BZ-9000 & W CTHEIZR L=, AD BEFIRIMAR AR A 1
FAHS KPR FBEE PSR AR N R Eifs B8R 3 X OE G BRA R 7t & o & — bt JERIE
FELVRESNELOEHEHA L.

EuLY)
W) FERITFE R FE ERE B OIEH 2T L1272, ddY ~ 7 AZE AT 2 )Ly —Fk
AL VAL, BT 12 FER/12 R OB A 7 VR T CRE L, fEtEKIZBBIZE

Z 7.

BIP %35 (K D £k

2-Bromo-N,N-(di-tert-butoxycarbonyl)pyridine-4-amine (1).

2-Bromopyridine-4-amine (346 mg, 2.0 mmol)®>7 ~ 7 & N1 7 7 . (Tetrahydrofuran: THF)#A#X(20
mL)(Z di-tert-Butyl dicarbonate (8.7 g, 40 mmol), 4-Dimethylaminopyridine (DMAP) (filtfi{ &), VU =

4



L7 2 V(EN) (334 ul, 2.4 mmol) & I %, SBIET 24 B L7=. 7 1 vk /L A(60 mLx2) CHiH L,
e 2 il K CHeM L7k, BOKEREE T MU o ATHKL, WEZRBIEREE L. REE >
VBTN e~ NI T 7 4 —(FHRTT V~FH 2 =12)THE L TER® 1 ZILE 561 mg (75.2%)
T4%7=. 'H NMR (400 MHz, CDCls) & 8.37 (d, J = 5.6 Hz, 1H), 7.35 (d, J = 2.0 Hz, 1H), 7.09 (dd, J = 1.6,
5.6 Hz, 1H), 1.47 (s, 18H). MS (ESI) m/z 373.0 [M+H]".

7-Bromo-3-(N.N-(di-tert-butoxycarbonyl)amino)-pyrido[1,2-a]benzimidazole (2).

{£&% 1 (505 mg, 1.4 mmol), 2,5-Dibromoaniline (340 mg, 1.4 mmol), Cul(I) (51.6 mg, 0.27 mmol),
Cs,CO; (1.32 g, 4.1 mmol), F LT 1,10-Phenanthroline (97.7 mg, 0.54 mmol)% Xylene (12 mL)\Z¥&fi# L,
120 °C T 24 FFRHEHE L2, 7 o iR/l A(60 mLx2) THitH U, AHE 2 fafn ik Tos L7,
BT N DA THAKL, WEABERELEZ. BifE2 VAV rsa~ /o797 40— (/1
TRV L/ AL )= =10/1) THRL THOY 2 ZILE 150 mg (24.0%) T1%7-. "H NMR (400 MHz,
Acetone-dy) & 8.94 (dd, J = 0.80, 7.2 Hz, 1H), 8.17 (d, J = 8.8 Hz, 1H), 7.98 (d, J = 1.2 Hz, 1H), 7.52 (dd, J =
0.80, 2.0 Hz, 1H), 7.49 (d, J = 1.6 Hz, 1H), 6.96 (dd, J = 2.0, 7.2 Hz, 1H), 1.46 (s, 18H). MS (ESI) m/z 462.3
[M+H]".

7-Tributylstannyl-3-(N,N-(di-tert-butoxycarbonyl)amino)-pyrido[ 1,2-a]benzimidazole (3).
b5 2 (75.5 mg, 0.16 mmol), Bis(tributyltin) (163 pL, 0.16 mmol), Pd(PhsP), (81 mg, 0.07 mmol),

Et;N (2.0 mL)3 XN NN- A F LRV 7 X R(N,N-dimethylformamide: DMF) (1.0 mL)% 1,4-Dioxane
(6.0 mL)ZIEME L, 95°C T35 L=, 7 mak/L A0 mLx2)THIH L, Ai%E % fafnfif
KCUe Licth, MOKREET N U U ATHAKL, BWEABERE L. Rz V5 ra~ b
7T 7 4 —(HHRT T V/~FH 2 =12)THE L CHY 3 21L& 27.8 mg (25.3%) Tf47-. 'H NMR
(400 MHz, CDCl;) & 8.43 (d, J = 6.8 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H), 7.90 (d, J = 7.6 Hz, 1H), 7.57 (d, J =
7.6 Hz, 1H), 7.53 (d, J = 7.2 Hz, 1H), 6.90 (d, J = 7.2 Hz, 1H), 1.60-1.57 (m, 6H), 1.47-1.44 (m, 6H),
1.44-1.43 (m, 6H), 1.24 (s, 18H), 0.92-0.91 (m, 9H). MS (ESI) m/z 674.4 [M+H]".

7-Iodo-3-(N,N-(di-tert-butoxycarbonyl)amino)-pyrido[1.2-a]benzimidazole (4).

{bE&# 3 (27.8 mg, 0.04 mmol) % 7 1 1 7RV A(10 mL)ZIAEfE L, I UFEO 7 1 a k)L AEEHK(1.6 mL,
50 mg/mL) & AN % TR T 30 2 MiH: U7z, fafniiiie k87 b U 0 LOKEIR ThOG &2 15 1k L7244,
7 1 vV A (40 mLx2) CHiH L7, AR 2 fafl K T L 7=, KRR K U w7 A CHiK
L, WIZTERE Lz, BELZERR T F U/~ (1) 2 RWHRE L T2 VDAV T A7 m
~ 87T 7 4 —I2f L, BHIY 4 ZULE 15.7 mg (74.6%) TH37=. "TH NMR (400 MHz, Acetone-d,) & 8.92
(d,J=7.2 Hz, 1H), 8.20 (d, /= 1.2 Hz, 1H), 8.04 (d, /= 8.4 Hz, 1H), 7.67 (dd, J = 1.6, 8.8 Hz, 1H), 7.51 (dd,
J=2.0,2.8 Hz, 1H), 6.94 (dd, J = 2.0, 7.2 Hz, 1H), 1.46(s, 18H). MS (ESI) m/z 510.0 [M+H]".




7-lodo-3-amino-pyrido[1.2-a]benzimidazole (5, BIP-NH,).

{EA% 4 (15.7 mg, 0.03 mmol)% CH,Cl, (5.0 mL)IZI&EfE L, b YU 7 /L4 v fEfE(Trifluoroacetic acid:
TFA) (1.5 mL)% Il 2 TR C 30 0 # L7z, 2 N NaOH KiEEZ M2 CHfL7=%, ZarkiL
A (50 mLx2) THlH U7z, AHEE 2 Safn ik Coev L7212, BEKEIRET R U O A ThikL, W%
WEREE L. B2 F L/ ~FY 2 =122 RHEE LT3 VANV T L a~ NS
7 4 —I2fF L, A% 5 (BIP-NH,) % L& 8.83 mg (92.8%) T437=. 'H NMR (400 MHz, CDCls) § 8.14 (d,
J = 6.8 Hz, 1H), 8.08 (s, 1H), 7.48 (s, 1H), 7.46 (s, 1H), 6.67 (s, 1H), 6.37 (d, J = 6.4 Hz, 1H), 4.32 (s, 2H).
C NMR (100 MHz, Dimethyl sulfoxide (DMSO)-d;) & 151.8, 151.2, 147.1, 128.7, 126.9, 125.9, 124.8,
112.2, 105.3, 89.5, 88.5. MS (ESI) m/z 310.0 [M+H]". HRMS (FAB) m/z 309.9839 [M+H]".

2-Bromo-N-methylpyridine-4-amine (6).

2-Bromopyridine-4-amine (1.73 g, 10 mmol)%Z DMF (30 mL)IZi&fE L, = (kA F /(1.3 mL, 20
mmol), 7K3E{bF ~ U 7 A(NaH) (1.2 g, 50 mmol)Z K& F T, 1R L7-. K TRISZE I
L7ct%, BEE—F /(70 mLx2) THiH L, AHE 2 fafn K Tl L7z, SR Y o AT
KL, WEEZBEREE L. B2 Vs a~ 777 4 —@EfRTF L/I~FH 2 = 1/2)
TR L CTHMY 6 % I & 563 mg (30.1%) T/&7=. '"H NMR (400 MHz, CDCl;) § 7.92 (d, J = 5.6 Hz, 1H),
6.61 (d, J = 2.4 Hz, 1H), 6.38 (dd, J = 2.4, 5.6 Hz, 1H), 4.32 (s, 1H), 2.86 (d, J = 5.2 Hz, 3H). MS (ESI) m/z
187.0 [M+H]".

2-Bromo-N-ethylpyridine-4-amine (7).

2-Bromopyridine-4-amine (1.73 g, 10 mmol)% DMF (30 mL)IZ{#&f#E L, I v{b=F /(1.6 mL, 20
mmol), KFE{bF kU 7 ANaH) (1.2 g, 50 mmol) & K% FCHZ, 1R L. K TRIGEEIE
L72t%, MR F/L(70 mLx2) THi U, AR % fafn @K CUeif Lok, BKREEES MY O AT
fiAKL, WIEZERE L. B2 VAN a~ 777 4 —WRTF L/~FH 2 = 1/2)
TR L CHA T 2 I & 212 mg (10.5%) TH37=. '"H NMR (400 MHz, CDCl;) § 7.91 (d, J = 5.6 Hz, 1H),
6.59 (d, J = 2.0 Hz, 1H), 6.36 (dd, J = 2.4, 6.0 Hz, 1H), 4.18 (s, 1H), 3.21-3.15 (m, 2H) 1.27 (t, J = 7.2 Hz,
3H). MS (ESI) m/z 201.0 [M+H]".

2-Bromo-N-ethylpyridine-4-amine (8).

2-Bromopyridine-4-amine (1.73 g, 10 mmol)% DMF (30 mL)IZ¥Af# L, = 7{b~7 7 E/L(1.9 mL, 20
mmol), 7K#E{bF ~ VU 7 ANaH) (1.2 g, 50 mmol)Z K F T, 1 Reffi#R Lz, K CRIG &Ik
L72t%, MR F/L(70 mLx2) THitE LU, AHEME % fafn @K CUef Lo ik, BoKREES ~Y O AT
fik L, WA EREE Lz, B2 VD5V a~ N7 T 7 4 —(FiRTF V/~FH 2 = 12)
TR L CTHMY 8 ZULE 768 mg (35.7%) CT437=. 'H NMR (400 MHz, Acetone-dy) 8 7.77 (d, J = 6.0 Hz,
1H), 6.67 (d, J = 2.0 Hz, 1H), 6.53 (dd, J = 2.4, 5.6 Hz, 1H), 6.09 (s, 1H), 3.12 (q, J = 6.5 Hz, 2H), 1.62 (m,
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2H), 0.96 (t, J = 7.6 Hz, 3H). MS (ESI) m/z 215.0 [M+H]".

2-Bromo-N-(tert-butoxycarbonyl)-N-methylpyridine-4-amine (9).

b1 LERBROERIEC LY, (LEW 61D, BEIW 9 Z & 847 mg (98.0%) CTfF7=. 'HNMR
(400 MHz, Acetone-ds) 6 8.22 (d, J = 6.0 Hz, 1H), 7.68 (d, J = 2.0 Hz, 1H), 7.45 (dd, J = 2.0, 5.6 Hz, 1H),
3.33 (s, 3H), 1.51 (s, 9H). MS (ESI) m/z 287.0 [M+H]".

2-Bromo-N-(tert-butoxycarbonyl)-N-ethylpyridine-4-amine (10).

LAY 1 ERBROAEIEIZ LY, LA T 15, B 10 2L 310 mg (99.0%) TfF7=. 'H NMR
(400 MHz, DMSO-d;) 6 8.27 (d, J= 5.6 Hz, 1H), 7.65 (d, J=2.4 Hz, 1H), 7.41 (dd, J=2.0, 5.6 Hz, 1H), 3.75
(q,J=7.2 Hz, 2H), 1.46 (s, 9H), 1.13 (t, J = 7.2 Hz, 3H). MS (ESI) m/z 301.0 [M+H]".

2-Bromo-N-(tert-butoxycarbonyl)-N-propylpyridine-4-amine (11).

LA ERBEOAEIEIZ L D LAY 8 05, B 11 2 IR 1.1 2(97.0%) TfF7=. "H NMR (400
MHz, Acetone-ds) 6 8.23 (d, J = 5.2 Hz, 1H), 7.66 (d, J=2.0 Hz, 1H), 7.40 (dd, J=2.0, 5.6 Hz, 1H), 3.74 (q,
J=4.9 Hz, 2H), 1.65-1.60 (m, 2H), 1.50 (s, 9H), 0.89 (t, J = 7.2 Hz, 3H). MS (ESI) m/z 315.0 [M+H]".

7-Bromo-3-(N-(tert-butoxycarbonyl)-N-methylamino)-pyrido[1.,2-a]benzimidazole (12).

fbat 2 RO GRIEC LY, {LEH 9 D, BEW 12 Z L E 114 mg (10.3%) TH7-. '"HNMR
(400 MHz, CDCl;) 6 8.27 (d, J = 7.6 Hz, 1H), 8.01 (d, J=2.0 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.43 (dd, J =
1.6, 8.8 Hz, 1H), 7.34 (d, /= 2.0 Hz, 1H), 7.18 (dd, J = 2.4, 7.6 Hz, 1H), 3.39 (s, 3H), 1.53 (s, 9H). MS (ESI)
m/z 376.1 [M+H]".

7-Bromo-3-(N-(tert-butoxycarbonyl)-N-ethylamino)-pyrido[ 1.2-a]benzimidazole (13).

bat 2 LRABROGRIEC LY, (LEW 10 25, B 13 Z L& 161 mg (40.2%) CTf37=. '"H NMR
(400 MHz, CDCl;) 6 9.21 (dd, J = 1.6, 4.4 Hz, 1H), 8.27 (dd, J =2.0, 8.0 Hz, 1H), 8.02 (d, J = 1.6 Hz, 1H),
7.44 (dd, J=1.6, 8.8 Hz, 1H), 7.40 (d, /= 2.0 Hz, 1H), 7.04 (dd, /= 2.0, 7.6 Hz, 1H), 3.83 (q, /= 6.9 Hz, 2H),
1.52 (s, 9H), 1.28 (t,J = 7.2 Hz, 3H). MS (ESI) m/z 390.1 [M+H]".

7-Bromo-3-(N-(tert-butoxycarbonyl)-N-propylamino)-pyrido[ 1.2-a]benzimidazole (14).

bat 2 LRABROGRIEC L0, (LEW 11 25, B 14 2 I E 270 mg (19.3%) TfF7=. '"H NMR
(400 MHz, CDCl;) 6 8.28 (d, J= 7.6 Hz, 1H), 8.02 (d, /= 1.6 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.44 (dd, J =
1.6, 8.4 Hz, 1H), 7.39 (d, J = 2.0 Hz, 1H), 7.03 (dd, J = 2.0, 7.6 Hz, 1H), 3.73 (t, J = 7.6 Hz, 2H), 1.73-1.63
(m, 2H), 1.50 (s, 9H), 0.93 (t, J= 7.2 Hz, 3H). MS (ESI) m/z 404.1 [M+H]".




7-Tributylstannyl-3-(N-(fert-butoxycarbonyl)-N-methylamino)-pyrido[ 1,2-a]benzimidazole (15).

LB 3 L RO A RIEIC L 0 ALEH 12 05, B 15 % UL E: 42.3 mg (24.0%) T#37-. '"H NMR
(400 MHz, CDCl;) 6 8.30 (d, /= 7.2 Hz, 1H), 8.01 (s, 1H), 7.82 (d, /= 8.0 Hz, 1H), 7.40 (d, J = 8.4 Hz, 1H),
7.34 (d, J= 1.6 Hz, 1H), 7.07 (dd, J = 2.0, 7.2 Hz, 1H), 3.39 (s, 3H), 1.64-1.52 (m, 15H), 1.39-1.30 (m, 6H),
1.21-1.04 (m, 6H), 0.90-0.87 (m, 9H). MS (ESI) m/z 588.4 [M+H]".

7-Tributylstannyl-3-(N-(fert-butoxycarbonyl)-N-ethylamino)-pyrido[1.2-a]benzimidazole (16).

LA 3 L RO A RIEC L 0 ALEW 13 05, B 16 % ILE: 62.3 mg (25.1%) CT#37-. '"H NMR
(400 MHz, CDCl;) 6 8.32 (d, J= 7.6 Hz, 1H), 8.02 (s, 1H), 7.83 (d, /= 7.6 Hz, 1H), 7.42 (s, 1H), 7.39 (d, J =
2.4 Hz, 1H), 6.93 (dd, J = 2.0, 7.6 Hz, 1H), 3.82 (q, J = 6.8 Hz, 2H), 1.61-1.52 (m, 6H), 1.50 (s, 9H),
1.39-1.30 (m, 6H), 1.29-1.18 (m, 6H), 1.12 (t, J = 8.4 Hz, 3H). 0.90-0.85 (m, 9H). MS (ESI) m/z 602.2
[M+H]".

7-Tributylstannyl-3-(N-(fert-butoxycarbonyl)-N-propylamino)-pyrido[ 1,2-a]benzimidazole (17).

LAY 3 LERBROARIEIZ LY LAY 14 15, BE9W 17 Z L& 108 mg (36.1%) THH7-. '"H NMR
(400 MHz, CDCl;) 6 8.32 (d, /= 7.6 Hz, 1H), 8.01 (s, 1H), 7.82 (d, /= 8.0 Hz, 1H), 7.41 (d, /= 7.6 Hz, 1H),
7.38 (s, 1H), 6.92 (d, J= 7.6 Hz, 1H), 3.72 (t, /= 7.2 Hz, 2H), 1.67-1.57 (m, 6H), 1.55-1.54 (m, 6H), 1.49 (s,
9H), 1.37-1.32 (m, 6H), 1.12 (t, J = 8.0 Hz, 3H), 0.94-0.92 (m, 2H), 0.90-0.86 (m, 9H). MS (ESI) m/z 616.5
[M+H]".

7-lodo-3-(N-(tert-butoxycarbonyl)-N-methylamino)-pyrido[1.2-a]benzimidazole (18).

bat 4 L RBEDARRIEIZ L 0 LA 15 225, BB 18 Z UL E: 24.1 mg (78.1%) CT1%7-. '"H NMR
(400 MHz, CDCl5) & 8.26 (d, J = 7.2 Hz, 1H), 8.23 (s, 1H), 7.60 (s, 2H), 7.33 (d, J = 1.6 Hz, 1H), 7.18 (dd, J
=2.4,7.6 Hz, 1H), 3.39 (s, 3H) 1.53 (s, 9H). MS (ESI) m/z 424.1 [M+H]".

7-lodo-3-(N-(tert-butoxycarbonyl)-N-ethylamino)-pyrido[ 1,2-a]benzimidazole (19).

LAY 4 L RBEDOARIEC X0 LB 16 705, B 19 % UL E: 20.3 mg (83.5%) CT#F7-. '"H NMR
(400 MHz, CDCl;) 6 8.28 (d, /= 7.6 Hz, 1H), 8.23 (d, /= 0.80 Hz, 1H), 7.61 (s, 2H), 7.39 (s, 1H), 7.04 (dd, J
= 2.0, 7.6 Hz, 1H), 3.83 (q, J = 7.1 Hz, 2H), 1.51 (s, 9H), 1.28 (t, J = 6.8 Hz, 3H). MS (ESI) m/z 438.1
[M+H]".

7-lodo-3-(N-(tert-butoxycarbonyl)-N-ethylamino)-pyrido[ 1.2-a]benzimidazole (20).

bat 4 L RBEDOARRIEIC LV ALAW 17 225, B A9 20 % UL E 22.9 mg (98.0%) T147-. '"H NMR
(400 MHz, CDCl;) 6 8.28 (d, /=7.6 Hz, 1H), 8.23 (d, /= 0.80 Hz, 1H), 7.60 (s, 2H), 7.39 (s, 1H), 7.03 (dd, J
= 2.0, 7.6 Hz, 1H), 3.73 (t, J = 7.6 Hz, 2H), 1.73-1.65 (m, 2H), 1.50 (s, 9H), 0.93 (t, J = 7.6 Hz, 3H). MS
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(ESI) m/z 452.1 [M+H]".

7-lodo-3-(N-methylamino)-pyrido[1,2-a]benzimidazole (21, BIP-NHMe).

Iba s L RO A RRIEIZ L 0 ALAEW 18 225, BHEY 21 % UL E: 16.6 mg (88.0%) T1H7-. '"H NMR
(400 MHz, DMSO-dj) & 8.60 (d, J = 7.6 Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.79 (s, 1H), 7.38 (d, J = 8.4 Hz,
1H), 6.93 (d, J = 4.8 Hz, 1H), 6.49 (dd, J = 2.0, 7.6 Hz, 1H), 6.14 (s, 1H), 2.79 (d, J = 4.8 Hz, 3H). "C NMR
(100 MHz, DMSO-d,) & 152.1, 151.2, 147.1, 128.8, 126.24, 126.15, 125.0, 112.2, 105.3, 88.3, 86.0 29.1. MS
(ESI) m/z 324.0 [M+H]". HRMS (FAB) m/z 323.9996 [M+H]".

7-lodo-3-(N-ethylamino)-pyrido[1.,2-a]benzimidazole (22, BIP-NHE).

LB 5 L RO A RIEC X0 ALEW 19 05, B4 22 % I E: 14.0 mg (89.4%) CTF#37-. '"H NMR
(400 MHz, CDCls) & 8.05 (d, J = 1.2 Hz, 2H), 7.45 (dd, J = 1.6, 8.4 Hz, 1H), 7.40 (d, J = 8.0 Hz, 1H), 6.41 (d,
J=2.0 Hz, 1H), 6.25 (dd, J = 2.4, 7.2 Hz, 1H), 420 (s, 1H), 3.30-3.23 (m, 2H), 1,34 (t, J = 7.2 Hz, 3H). °C
NMR (100 MHz, DMSO-d,) 8 152.0, 150.1, 147.2, 128.8, 126.3, 126.1, 124.9, 112.2, 105.3, 88.3, 86.2, 36.9,
13.6. MS (ESI) m/z 338.0 [M+H]". HRMS (FAB) m/z 338.0158 [M+H]".

7-lodo-3-(N-propylamino)-pyrido[1.,2-a]benzimidazole (23, BIP-NHPr).

LA 5 L RO A RIEIC X0 ALEW 20 05, I 23 % U0E: 17.7 mg (89.3%) CT4#37-. '"H NMR
(400 MHz, CDCl;) 6 8.04 (d, /= 1.6 Hz, 2H), 7.44 (dd, J= 1.6, 8.4 Hz, 1H), 7.39 (d, J = 8.4 Hz, 1H), 6.40 (d,
J=2.0Hz, 1H), 6.25 (dd, J=2.4, 7.2 Hz, 1H), 4.28 (s, 1H), 3.21-3.16 (m, 2H), 1.75-1.70 (m, 2H), 1.04 (t, J =
7.6 Hz, 3H). "C NMR (100 MHz, DMSO-d,) § 152.1, 150.3, 147.2, 128.8, 126.3, 126.0, 124.9, 112.1, 105.3,
88.3,86.1,44.1,21.3, 11.7. MS (ESI) m/z 352.0 [M+H]". HRMS (FAB) m/z 352.0307 [M+H]".

2-Bromo-N,N-diethylpyridine-4-amine (24).

L&MW T L RBEOARKEIZ L Y, 2-Bromopyridine-4-amine 7> 5, HAYY 24 ZUVE 1.88 g (81.8%)
Tf%7-. 'H NMR (400 MHz, DMSO-dy) § 8.27 (d, J = 6.0 Hz, 1H), 7.14 (d, J = 2.4 Hz, 1H), 7.04 (s, 1H),
3.87(q,J=7.1 Hz, 4H), 1.60 (t,J = 7.2 Hz, 6H). MS (ESI) m/z 229.1 [M+H]".

2-Bromo-N,N-dipropylpyridine-4-amine (25).

b5 8 L RIFRDERIEIZ L VW, 2-Bromopyridine-4-amine 2> 5, HBIH) 25 Z L& 1.40 g (54.5%)
T1%7-. 'HNMR (400 MHz, Acetone-ds) 5 7.81 (d, J = 6.0 Hz, 1H), 6.68 (d, J= 2.4 Hz, 1H), 6.59 (dd, J =
2.4, 6.0 Hz, 1H), 3.33 (t, J = 8.0 Hz, 4H), 1.66-1.56 (m, 4H), 0.93 (t, J = 7.2 Hz, 6H). MS (ESI) m/z 257.0
[M+H]".

7-Bromo-3-(N.N-diethylamino)-pyrido[1,2-a]benzimidazole (26).
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ba 2 LRBEOGRIEIC LY, (LAY 24 25, HIY 26 % ULE 1.10 g (43.0%) T157-. '"HNMR
(400 MHz, CDCl3) 8 9.21 (d, J = 4.4 Hz, 1H), 8.27 (dd, J= 1.2, 8.4 Hz, 1H), 8.11 (d, J= 7.6 Hz, 1H), 7.51 (d,
J=8.8Hz, 1H), 7.24 (d, J= 1.2 Hz, 1H), 6.52 (d, J = 2.8 Hz, 1H), 3.46 (q, J=7.1 Hz, 4H), 1.26 (t, J="7.2
Hz, 6H). MS (ESI) m/z 318.0 [M+H]".

7-Bromo-3-(N.N-dipropylamino)-pyrido[1.2-a]benzimidazole (27).

ba 2 LRABROEGRIEC LY, (LEW 25 05, B 27 % I E: 868 mg (46.0%) TfF7=. '"H NMR
(400 MHz, CDCL3) 6 8.09 (d, /= 7.6 Hz, 1H), 7.80 (d, J = 1.6 Hz, 1H), 7.25 (d, J= 2.0 Hz, 1H), 7.23 (d, J =
2.0 Hz, 1H), 6.48 (dd, J = 2.4, 7.6 Hz, 1H), 6.44 (d, J = 2.4 Hz, 1H), 3.34 (t, /= 7.6 Hz, 4H), 1.74-1.64 (m,
4H), 0.97 (t, J = 7.6 Hz, 6H). MS (ESI) m/z 346.1 [M+H]".

7-Tributylstannyl-3-(N,N-diethylamino)-pyrido[1,2-a]benzimidazole (28).

IbaM 3 LRABROEGRIEIC LY, (LEW 26 05, B 28 % I 278 mg (15.2%) CTfF7=. '"H NMR
(400 MHz, CDCl;) 6 8.14 (d, /= 8.0 Hz, 1H), 7.82 (s, 1H), 7.65 (d, /= 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H),
6.47 (s, 1H), 6.45 (d, J= 2.4 Hz, 1H), 3.46 (q, J = 7.1 Hz, 4H), 1.65-1.53 (m, 6H), 1.39-1.30 (m, 6H), 1.26 (t,
J=17.2Hz, 6H), 1.16-1.03 (m, 6H), 0.88 (t, /= 7.2 Hz, 9H). MS (ESI) m/z 530.3 [M+H]".

7-Tributylstannyl-3-(N,N-dipropylamino)-pyrido[ 1.2-a]benzimidazole (29).

baM 3 LRABROGRIEC LV, (LEW 27 5, B 29 %I E 146 mg (25.2%) CTfF7=. '"H NMR
(400 MHz, CDCl;) 6 8.12 (d, J = 8.8 Hz, 1H), 7.81 (s, 1H), 7.65 (d, /= 8.0 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H),
6.44 (d, J= 1.2 Hz, 1H), 6.43 (d, J= 1.6 Hz, 1H), 3.34 (t, J = 8.0 Hz, 4H), 1.72-1.66 (m, 6H), 1.51-1.45 (m,
4H), 1.39-1,28 (m, 6H), 1.10 (t, J = 8.0 Hz, 6H), 0.99-0.94 (m, 6H), 0.91-0.86 (m, 9H). MS (ESI) m/z 558.4
[M+H]".

7-lodo-3-(N,N-diethylamino)-pyrido[ 1,2-a]benzimidazole (30, BIP-NEt,).

LA 4 L RBEDOARIEC X0 (LEW 28 705, B 30 % U5 23.2 mg (93.0%) T#F7-. '"H NMR
(400 MHz, CDCl;) § 8.10 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 0.80 Hz, 1H), 7.42-7.41 (m, 2H), 6.49 (dd, J = 2.4,
7.6 Hz, 1H), 6.47 (d, J = 2.0 Hz, 1H), 3.46 (q, J = 7.2 Hz, 4H), 1.26 (t, J = 7.2 Hz, 6H). "C NMR (100 MHz,
DMSO-ds) § 152.0, 148.7, 147.4, 128.5, 126.9, 125.9, 124.8, 112.4, 102.3, 88.6, 88.2, 44.0, 12.5. MS (ESI)
m/z 366.1 [M+H]". HRMS (FAB) m/z 366.0469 [M+H]".

7-lodo-3-(N.N-dipropylamino)-pyrido[1.2-a]benzimidazole (31, BIP-NPr,).

bat 4 L RBEDOARRIEIC LV LAY 29 725, BE 31 ZULE 15.2 mg (67.4%) T147-. '"H NMR
(400 MHz, DMSO-dj) 6 8.68 (d, J = 8.0 Hz, 1H), 7.86 (d, J = 8.0 Hz, 1H), 7.81 (d, J = 1.6 Hz, 1H), 7.37 (dd,
J=1.6,84 Hz, 1H), 6.74 (dd, J = 2.4, 7.2 Hz, 1H), 6.28 (s, 1H), 2.51 (t, /= 2.0 Hz, 4H), 1.64-1.57 (m, 4H),
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0.93 (t, J = 7.6 Hz, 6H). °C NMR (100 MHz, DMSO-d,) § 151.9, 149.2, 147.4, 128.4, 126.7, 125.9, 124.8,
112.4,102.5, 88.6, 88.2, 51.7, 20.1, 11.1. MS (ESI) m/z 394.1 [M+H]". HRMS (FAB) m/z 394.0779 [M+H]".

"1 FE G BIP 3% 5K D ARk
FBIRERIBIR T D b Y 7 F L A REERAIER AR A VY, A R-3 0 RAHSOS IS X0 AR L7z,

1 N HCI 7K¥E#E(100 pL)F X Y 3% H,0, KIEHE(100 pL)Z, ["PIINal (3.7-7.4 MBq, LbikitE 81.4
TBg/mmol)Z¥shl L, HE#ATER{AD EtOH A# (1.0 mg/mL, 200 pL)Z N % 7=, =R T 2 s &
7otk BEouAlE U CRIRIIAREE /KSR T b U w7 AOKYEIR(200 pL) &2 N %, SOG& 15 IR LTz, Safn ik
FF b U AKEHR(Q200 uL)y THIFI L 72, EFRTF L CHEW AT L7z, BKM®BT Y v ok
FHE L= h T L Zi@ UK L2k, WiEa2 24 L=, ['21)5 (("PIBIP-NH,), ['*’1]21 (['*’I]BIP-NHMe),
['122 (["*I]BIP-NHEY), [*1]23 (['*I]BIP-NHPr)IZ oW\ TlE, TFA/Z mmk/L s = 1/1 DIREERK(
mL)Z 1%, & 5= T 30 oM L ChREL 1T o2, BT /LI K 240, EokaiEeT
NU DAL DHKRE L ORI B 52T - 7o, FRIEZBEFHQ00 pL)I RS TTH I T4 T AT kK
X &5 Cosmonice Filter (S) (0.45 pm, 4 mm) CHLEE L7=#%, WifH HPLC (0.1%TFA &/ 7 h=F 1
JL(MeCN)/H,0)%Z AW THAY &2 T HEGRIA 2 k0L L 7=,

AD AR Y R A2 N invitro A— b7 A4 75 7 4 —(ARG)

T T I T AD B IGRERRED (76 A 1E, 6 pm) %, Xylene (15 minx2), 100% EtOH (1
minx2), 90% EtOH (1 minx1), 70% EtOH (1 minx1)3 X OEHI/K(2.5 minx2) CTHeiFT 5 = & THi 3T
T4 VBB EAT o T2, PEERRIR D 10% EtOH ¥AE (370 kBg/mL)Z WS L, =RIE T 2 BEflA v % =
— M L7=. 50% EtOH &K CUeis (1 hxl), 4 A=Y 77 L— MZ 12 BBS@E &, NA 4 A A
=TT ITAY T EITo 7.

AD BHE AR D) A 2 V- s e e

In vitro ARG T L7 AD BE WD A & Rlm > b o8l 2 HWT, Ap 3 K Uf Tau DAY
%17 572, Tau DFRIEGAICIT D L IRPUKRICIE, HTY »BR{E Tau & / 7 1 —F L HIAR(ATS, Thermo
Scientfic)%, AP OHEYLAIZIIT S 1 WHURIZIE, HT APia T/ 7 0 —F L HUKBCO5, WAKO)%
H 7z, Xylene (15 minx2), 100% EtOH (1 minx2), 90% EtOH (1 minx1), 80% EtOH (1 minx1), 70% EtOH
(1 minx1)3F X OEMKQR.5 min<2Q) THFT 52 & THANT 7 4 VRBEZIT > 72, HUROIIEILIZ I
0.01 M 7 = VR (pH 6.0)FIZH1F B4 — k7 L —7(121 °C, 15 min)33 X OMERRALFL(S min) % 1T
S72. VEAKTHF(S min) L7214, U o Eefkfl LB R /K (Phosphate-buffered saline: PBS)-Tween 20 (2
minx 1) THeEF L7z, 1 IREUREEIK & 558 C 1 R SUS S 7%, PBS-Tween 20 (5 minx3) CTHai L 7.
EARNT 7 Ay VT IVAT A Y MAX-PO (MULTI) (=T LA A A A =2 R) & =R T30 45
B ¥ 7%, PBS-Tween 20 (3 minx3)3 XL TNk U A kg1l A= B £ 45 7K (Tris-buffered saline: TBS) (5
minx 1) TP L7=. %12, Diaminobenzidine (DAB)&IK & =i C 1 43 IS & H 7. Bk (1 minx1)
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TUHE L, RISziFik Lz, Wik R 2 5 A Lok, BmMEETBlE L

B~ U A % VT RN RE 94T 28R

EW~T AL LTS5, HEMEOdY ~ 722 Aviz, PTE#RIKZ 0.1% Tween 80 35 KT 10%
EtOH % & L= AHAH/KIAKR CHAIR L. 1 BES o~ 7 212, T HEE#{£(13.6-37.0 kBq, 100 uL)
REFIRE V5L, 2,10,30,60 5%IZER, Hilts, FERBESHEARME L, EE e e Ez il
L, WHEHEEREE(% Injected dose/g (% ID/g) £ 7213% ID)ZFH L 7=.

LogP fE Il &

1-42 % 7 —(3 mL)$ £ O PBS (pH 7.4, 3 mL)2S A - 7 O 12 TR (170 kBq) &2 il %, A
VT 7 Z(2min) L2, 4,000xg T 5 4l 0B L7, #8705 500 pL Dk 2 BRI L 72 1%,
ETNENOHIEEZRE LTz, SIHITEV D 1-4 27 % 7 —/)VENS | mL Z3|0EEICEL, 1-
A7 % 7 —2mL)IB L OPBS (pH 74,3 mL)Z 2T, RERIZALT v 7 AL, @mO0BELTZ1,
A 500 uL OBUNREZHIE L7c. ZOEMEE S O —ERVIRL, ZnEnD 1-4 27 % 7 —/L/PBS
DBEREH N B Sy Bl frdca L L7z,
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1.1.2. BEREELR
BIP &% 8KD 5k

Scheme 1-1 {2 BIP #F3E{R DA AR 2 7~ 7. 2-Bromopyridine-4-amine % (H¥EEAELE LT 12 TR
ERRTEAEW 1,9,10,11, 24, L0025 # UK 10.4-81.8% CTfF7=. =D, 2,5-Dibromoaniline & A
G SH5HZ & TBIPEHRERKIE, (LA 2,12,13,14,26, B W27 2187-. €A N TF L
ARERINEED T LI Ko TEBRAIBMETH 5{LAEW 3, 15, 16, 17, 28, B LT 29 #IUHE
15.2-36.1% CTfF7z. S HIZA X3 U RREGE L OWLRESIS 2 /8T, A ch 2{LEW 5
(BIP-NH,), 21 (BIP-NHMe), 22 (BIP-NHE), 23 (BIP-NHPr), 30 (BIP-Net,), 35 J 0% 31 (BIP-NPr,) % #3UY
3 0.50-5.0% CTHH7=.

R’ R’
7\ (a), (f), (9), or (h) 7N\’ (a) 7 N\_./
N D—NH, N N\RZ 6.7.8 N N\Rz
Br Br Br
1:R'=R?% =Boc 9: R" = Boc, R? = Me
6:R'=H, R>=Me 10: R" = Boc, R2 = Et
7:R'=H, R?= Et 11: R" = Boc, R? = Pr
8:R'=H,RZ=Pr
24:R'=R%=Et
25:R"=R?=Pr
R‘l R1 R‘l
(b) N © = C) =\
1,9, 10, - N / RZ I N / R2 > N / RZ
11, 24, 25 / / /
Br N BusSn N I N
2:R'"=R?=Boc 3:R"=R?=Boc 4:R'=R?=Boc
12: R' = Boc, R? = Me 15: R' = Boc, R? = Me 18: R' = Boc, R? = Me
13: R' = Boc, R? = Et 16: R' = Boc, R? = Et 19: R' = Boc, R? = Et
14: R' = Boc, R? = Pr 17: R' = Boc, R? = Pr 20: R" = Boc, R2= Pr
26:R'=R?=Et 28:R'"=R?=Et 30 (BIP-NEt,): R' = R? = Et
27:R'"=R2=Pr 29:R'=R2="Pr 31 (BIP-NPr,): R' = R2 = Pr

— ’
@) N N,
4,18,19,20 —— J@[/ VA
I

5 (BIP-NH,): R'=R?=H

21 (BIP-NHMe): R' = H, R? = Me
22 (BIP-NHEt): R' = H, R? = Et
23 (BIP-NHPr): R'=H, R = Pr

Reagent and conditions: (a) Boc,O, DMAP, Et;N, THF, 80 °C; (b) 2,5-Dibromoaniline, Cul(l),
1,10-Phenanthroline, Cs,COs, Xylene, 120 °C; (¢) (SnBus),, Pd(PPh;),, Et;N, 1,4-Dioxane, 95 °C; (d) I,
CHCl,, 1t; (e) TFA, CH,Cl,, 1t; (f) CH3l, NaH, 0 °C; (g) CH;CH,I, NaH, 0 °C; (h) CH;CH,CH,I, NaH, 0 °C.

Scheme 1-1. Synthetic routes for BIP derivatives.
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"1 A5k BIP 358K D Gk

Scheme 1-2 (2 "I R 279, ['P1)5 (("PIIBIP-NH,), ['*1]21 (['*I|BIP-NHMe), ['*’1]22
(['**I]BIP-NHEY), 3 & O['*1]23 (['*I]BIP-NHPr)iZ%, 1 N HCI /KIEHE I X O 3% H,0, KIEHAFAE T TD
["IINal 12k 23 vHE, BIOBESE T COBf#ED 2 TREZKER AR L. [130
(["*TIBIP-NEty)$ & O[> 1131 (['*TIBIP-NPry) (T 2 7 RAb D 1 TREZ R THRR LT, & PTHEEARI1 Table
1-1 W R SR ER(25.1-64.6%),  BEHEZERIRIEE 95%LL b TH /-,

['?%1]Nal

;
= N 3% H,0, . K
N N
NQ‘ =2 1N HCI TFA N )N
/ /
Bu;Sn N EtOH CHCly 125 N
3:R'"=R?=Boc ['25115 (('?°11BIP-NH,): R = R? = H
15: R' = Boc, R? = Me ['?51121 (('®11BIP-NHMe): R" = H, R? = Me
16: R' = Boc, R? = Et ['%51122 (['®11BIP-NHEt): R' = H, R? = Et
17:R" = Boc, R? = Pr ['%51]23 (['#1]BIP-NHPr): R" = H, R? = Pr
['?%1)Nal
R 3% H,0
— / o M2U2
N
NQ» e 1N HCI
/
BuzSn N EtOH 125)
28:R'=R?=Et ['%51130 (['?51]BIP-NEt,): R' = R? = Et
29:R"=R?=Pr ['25131 (["?°I]BIP-NPr,): R = R? = Pr

Scheme 1-2. '*I-Labeling of BIP derivatives.

Table 1-1. Radiochemical yields of '*I-labeled BIP derivatives.

Compound Radiochemical yield (%)
['*1]5 (['*T]BIP-NH,) 35.0
['*1]21 (['*I|BIP-NHMe) 38.0
['*1]22 (['*I]BIP-NHE) 25.1
['*1]30 (['*I]BIP-NEt,) 64.6
['*1]23 (['*I]BIP-NHPr) 27.8
['1]31 (['*I]BIP-NPr,) 40.0

AD ABEBGEARY) T & V) 72 in vitro ARG
PR U 72 BIP #5582V T, AR BEERIZ KT D Tau BEER~DOBINAFE A2 I 5 72
DIZ, AD BFEMRGEHERE 2 T in vitro ARG SEBR %17 > 7= (Figure 1-4). £, AIEEIER L OMAEE
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WD 2 FEHOYIF & AT, HUAP PUAE L O Tau PUKIC L B 0B Yt 21T o7- & 25, AP EitE
RIZ DWW TITATIAEES L OMIFHE T OK AEICB W T HBHE REEARO bivle—J7, Tau #
FERITRITEZE IR (VS O B HZE 7 BRENFR D B 7= (Figure 1-40-R). ZOFEFR L 0, 7= Tau A A
—Vr 7T —7 L UTHRET 5 72D120E, Tau BEEROGEYE LR, 70— 7 BMUBEEKR A
BNZORBAEICER L, AIEERAEIITERL2VWLERD D &&=, ['*1]5 ((*I]BIP-NH,),
['*1]21 (['*"IIBIP-NHMe), ['*1]22 (['*I]BIP-NHEt), ['*1]30 (['*I|BIP-NEt,), ¥ X T ['*1]23
(["®IIBIP-NHPr)IZ 2\ T, ["PIIBIP-NMe, & [Al4E, MISAZEIK [ BAZE 72 T8RO T REAE RS 2338
S U(Figure 1-4B, D, F, H, J, and L), & O/ ¥ — 30 EREOIZEIT D Tau b ¥ — 2 L 1<
— L7, F7, BIEHEKHEIZB W CIEIBEE 2B RERE TR O b o 72 2 & )b (Figure
1-4A, C,E, G, I, and K), Z4U5 "Ik BIP #%E(K7% AR BEERITx) L C Tau BEER~DOBRIIFES
MERTZENRHLNE o7z —TJ7, [P131 (["PIBIP-NP)IZ DWW TCIE, BiEAHERS L OVHIgEZE $
NOKABIZBNTHBE RN EERESEO DT, AliEEER X OMUITEE O B/E B\ TRk
W IER ELAGERE 356 & U7~ (Figure 1-4M and N). = O#E 131131 (['I]BIP-NPr,) D &\ MG
WCERT D0 EEZ LR, [P131 ([PIBIP-NPr)8 Tau 4 A—Y 0 7 Fu—7 & L THEAE L 22T
REMED VR E Tz,

Iz, 1 EER BIP 355K Tau BEER~OFRESHFIMER X OFEAEIWEZ T T 5 72, invitro
ARG EBRICE W ONIA— N T VAT T Lins, YIFICEFET 2 TR BIP 7358 (K H k0 HoH
REAEFE B % BARMT U 7= (Figure 1-5). & 2 C, RISAZEIK A8, AUSAEAVE, (UEAZEK A'E, HIga%E
HE O 4 felkca B0k e UCarE L, BALERE Y 72V OB RESEFE S (counts per minute per square
millimeter: cpm/mm?)% FH L7-. ATSEIEIK F/E R L OMAIEEZEIK A % Tau SEER~ORE S Bt
KOS G PEO RIS, ATFEZE A 5 L OMAIBHEE QB & JEARF AR A M OB VW=, ['1]5
(['"®IIBIP-NH,), ['*I]21 (['*I]BIP-NHMe), ['*I]22 (['*IIBIP-NHEY), ['*’1]30 (['*I|BIP-NEt,), 3 L O
['*°1123 (['"*I]BIP-NHPr)/ % Tau BEERIC E TeMIEEZE IR FUEIZ B\ CHIE IS @ WO REERE 2 7~ L, Tau
SRR HARWMBO R EIC R T B EIMEE 28 Le. 8, ['P122 (("IBIP-NHEt)}
FOU1130 (["PTIBIP-NEt,) DSEIEIK HE 281 D b iefEfg &1L, [IIBIP-NMe, & [, &%
75 L(1242-1248 cpm/mm?), o> BAOMEIRIZ 381 2 ST RE SRR RIT\WV 9o BIP #F38 A 4 [F%E Th -
7. LLbEX v, ["P122 (["PIBIP-NHEH)I X O'*1]30 (['PI|BIP-NEt) 1%, FEHFEFEA DD 72<, Tau %
EIRADEVEE BRI Z R T Z AR E N, & 512, BIEEHEK AEABH), Tau(-))NIB T 5k
SHREAERE B 63 2 MIEEIEIK HE (AB(H), Tau(+)ZR I 2 Mt E RO EZR T 52 LT, 4%
1] fEs BIP FEEAD AP EEEMICT D Tau EEEMA~DHEGBRINM: 4 2741 L 72 (Table 1-2).
['*I]BIP-NMe, (32.8) & [Al4%, [*1]22 (['*I]BIP-NHEY), ['*’1]30 (['*I]BIP-NEt,), ['*’1]23 (['*’I]BIP-NHPr)
R W R RESERE ER(26.2-30.5) 2R L, 240D 71— 778 Tau BEHEERA~D &V OB M 2792 &
WHBMNE o7 —J57, ["P131 (["PIBIP-NPr) I DWW T, 4 D DOBELLEEN ) — 72 i REEE FE S
P B, ATEAREIK AR L OMIEEEEIK BB 2 B EERIL I REZ R L2 2 L5 (1.2),
Tau EEER~DFE A BIFER L ONE SR IRV 2 7R S AW ATREME DSV RIE STz,
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LLEOFER X 0, T BIP #F3E (KM C, Tau BER~DOFESHAPE(T3.4-1248 cpm/mm’) I3 L Y
A R (EESE IR B /RTEERE K A = 1.2-305) B R MENRD b/ Z LD, BIP B
WA ST R FOFEHEN BIP 8RO Tau fEAPEICEEEZ KIZ L, [*122 ((I|BIP-NHEt)E X
O['*1130 (['"®IIBIP-NEL,)7Y Tau BHER~OENZFES BT L OB MEZ R 2 E B 5
Llrote.

Figure 1-4. Comparison of in vitro autoradiograms of ['*’I]5 (['*I|BIP-NH,) (A and B), ['*I]21
(['**’1I]BIP-NHMe) (C and D), ['*I]BIP-NMe, (E and F), ['*I]22 (['*I]BIP-NHEYt) (G and H), ['*’I]30
(['"®TIIBIP-NEt,) (I and J), ['*’1]23 (['*I]BIP-NHPr) (K and L), ['*I]31 (['*I]BIP-NPr,) (M and N), and
immunohistochemical staining with anti-Ap antibody (O and P) and anti-phosphorylated tau antibody (Q
and R) in AD brain sections. A, C, E, G, I, K, M, O, and Q are the sections from the frontal lobes. B, D, F,
H,J, L, N, P, and R are the sections from the temporal lobes.
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2000 A Gray Matter of the Frontal Lobe

’ White Matter of the Frontal Lobe
Gray Matter of the Temporal Lobe

m=m \White Matter of the Temporal Lobe

|

1,500 -

1,000 i

Radioactivity (cpm/mm?)

500 1

T

0*1*—--1-_.__'_1:1

[1251]5 [125]21 (sBIP [125]22 ['251130 ['251]23 [1251]31

([®IBIP  (SNBIP  .NMe, (®IBIP ("ZBIP ("ZBIP  (['ZBIP
-NH;)  -NHMe) -NHEt)  -NEt)  -NHPr)  -NPr)

Figure 1-5. Quantitative analysis of in vitro ARG of '*I-labeled BIP derivatives with AD brain sections.
Data are presented as mean + standard errors (n = 3-4).

Table 1-2. Ratio of radioactivity accumulation in the gray matter of the temporal lobe (A) against the gray

matter of the frontal lobe (B).

Compound A/B ratio
['*1]5 (['*I]BIP-NH,) 2.9
['*1]21 (['*I]BIP-NHMe) 14.7
['*I]BIP-NMe, 32.8
['*1]22 (['*’I]BIP-NHE) 26.2
['*1]30 (['*I|BIP-NEt,) 30.5
['*1]23 (['*’I]BIP-NHPr) 29.2
['*1]31 (['*I]BIP-NPr,) 1.2

B~ U A % VTR N RE 94T 5250

% 1 EEER BIP 558K O IRINENRE Z M 5 720, B~ 7 A Z FW I (KN RE A FEBR 21T
STz, ZDRER% Figure 1-6, Table 1-3, 3 X % Table 1-4 (27”3, 2 To BIP f58A1L, 52 4
BITIB T DN ST RER DS 2.01-6.04% ID/g &, HHRWICH T HWBATHEA R LI, IEE~ T 2K
PITIE Tau BEERDITELE L7222, TP BE D BRI 223800 13 IE 5 IR 2> © D Sk 2§ 2.
& 1 KEEE BIP FEKOMMNEERIX, &5 30 4% Tl 0.38-0.66% ID/g, #H5 60 43 Tl
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0.12-0.28% ID/g L RREFAIZIAD L= 2 &£ D, & To BIP iFEMRITIMA~BITHE, BREFIIZIMAA~TH
KIb Z L PR S L7z (Figure 1-6).

71 7
— [1251)5 (['251]BIP-NH,) — [121]21 (['2°1]BIP-NHMe)
6 1 — [1251]30 (['251]BIP-NEt,) 6 1 — ['2®1]22 ([*=*I]BIP-NHEY)
5. — [1251]31 (['2%1]BIP-NPr,) 5 | — [1251]23 ([1251]BIP-NHPr)
o _ ()]
5 5
2 3+ < 3
2 2
11 1
0 : . r . - i 0 . . Y . - ¢
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time after injection (min) Time after injection (min)

Figure 1-6. Comparison of uptake into and clearance from the brain after intravenous injection of
%I labeled BIP derivatives into normal mice (male, n = 5).

Tau A A=Y 77 u—7 & U TORMMLZFEMIFMT 5720, MBITHEOREE L L TG R
B DM REEE VT, (LAWRE T L7 (Table 1-3). ['P15 (["*IBIP-NH,) % L OY['*1]31
(['"PTIBIP-NPry) D il N B BE &1, fth oD BIP 758K & b~ CIRME 2 7R L 72 (#% 5 2 3% T 2.01 B LU0 2.79%
ID/g) = &5, ['1]5 (['*IIBIP-NH,)IZ % DISIEMEDIK & 25 (LogP = 2.08), ['*1131 (['*’I]BIP-NPr,)iZ % P
JEIRPED T & (LogP = 3.40)%, ~ U AMBITHEAZK TSELE RN THL B2 LN, —F, [PI)21
(["*TIBIP-NHMe)Fs & O[> 1122 (['PT|BIP-NHEt)Z, % D E RIREME L 45 F 94 Rk v, $#5 2 5%
B D@EOMNEERER, T72b bMBITHEE R L72(5.51 BXLV6.04%ID/g). X HIZ, EBERIGH ST
XTBAFED Tau A A—2 77 —7Th5['CIPBB3 (1.92% ID/g)”, ['*FIAV1451 (4.43% ID/g)",
["*FITHK5351 (4.35% ID/g)"* & bk L CH WA TIEZ R Lz, BB OWRIEDHIEL LT, 52
oithE LU 30 3t £ 7213 60 %ICB T DMNRE RO AR L, (e clik L. 20
X, 243/30 43T 4.0-15.5, 2 43/60 43HT 7.2-472 TH Y, FriZ['P1121 ((IIBIP-NHMe)3 L O'*°1]22
(["*TIBIP-NHEt)/Z, ["*I|BIP-NMe, (24.9)& Huils L TH v 2 45/60 43k 7R L72(28.5 B3 L1V 47.2). &6
12, 2 4330 e THERT S &, [PI21 (["PIBIP-NHMe)3s L O %1122 (['*1|BIP-NHEY) (11.6-15.5)i%,
['®IIBIP-NMe, (10.5)D %72 & FEEAE Tau A A —2 2 27 7 u—7Th 5[''CIPBB3 (17.5), [*F]AV1451
(20.7), ['"*F]THKS351 (7.15) & b U C b RIS @M D O EMEEZ /R L. 2 b BIP hE R~ ¥
AN T OIERFRFES N DI LB X bz,
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Table 1-3. Brain uptake of '“I-labeled BIP derivatives and the ratio of radioactivity accumulation (2 min/30

and 2 min/60 min) in normal mice.

Time after injection (min)“ Ratio
Compound ) . . .
2 30 60 2 min/30 min 2 min/60 min
['*1]5 (['*I]BIP-NH,) 2.01(0.15)  0.50(0.07)  0.28 (0.23) 4.0 7.2
['®1)21 (['"*I]BIP-NHMe)  5.51(0.77)  0.47(0.03)  0.19 (0.02) 11.6 28.5
['*I]BIP-NMe,” 3.98(0.32)  0.38(0.03)  0.16 (0.01) 10.5 24.9
['*1]22 (['*I]BIP-NHEt)  6.04 (0.51)  0.39(0.08)  0.12(0.02) 15.5 472
['*1]30 (['*I]BIP-NEt,) 423(0.41)  0.48(0.04)  0.14(0.03) 8.8 30.3
['*1)23 (['"*I|BIP-NHPr)  4.28 (0.33)  0.66 (0.05)  0.21 (0.04) 6.5 20.4
['*1]31 (['*I]BIP-NPr») 2.79 (0.55)  0.41(0.08)  0.12 (0.04) 6.8 22.0

“Each value represents the mean (SD) for five animals.

"The data were reported previously’.

Table 1-4 (7R3 & 912, ['PI)21 ([**I]BIP-NHMe)& L O['*1]22 (['*I|BIP-NHEt)I%, fho> "1 f=55%
BIP #5380k & [FkR, HEHINCBIT DNFIE~OERIEIS 2 5% T9.93 B LV 13.5% ID/g L, £D
% ORI 72 I~ DR 2 7R LRS- 60 732 T 27.6 15 X 00 21.3% ID/g), AERE/ ¥ — 1305
LAEWIRERBE L B x bivle. F£7, FIRBICB W CITBEE 2R ERITR D b T (%5
60 53T 0.08 3 L1V 0.30% ID), AT M3 UHRGIFA TR EXRBE ST,

LLEOFER LY, "1 5% BIP 8 T, ~ 7 AMMNICISIT 2 MU REAE R B S B 72 A& 378
DHNTZZ EMnD, BIP BHIEAISNTZTY I/ EKOFEEN~ U AOMNEENTREZ KT L,
['®1]21 (["*I]BIP-NHMe)$ L O['*1]22 (['"*I|BIP-NHE) ME 7=~ 7 AR TR K OUND B DSk
MR Z B GNE o7,

Table 1-4. Biodistribution of '*I-labeled BIP derivatives.”

Time after injection (min)

Tissue 2 10 30 60
['*1]5 (['*1]BIP-NH,)

Blood 8.31 (0.24) 6.16 (0.39) 4.32 (0.26) 3.69 (0.18)

Liver 17.4 (0.89) 17.3 (2.01) 9.94 (1.13) 7.59 (0.80)
Kidney 19.4 (2.08) 18.9 (2.04) 7.72 (1.57) 3.84 (0.78)
Intestine 3.32(0.47) 8.57 (2.36) 17.6 (2.33) 20.7 (5.20)
Spleen 4.23 (0.69) 6.22 (0.55) 4.27(0.35) 2.45 (0.35)
Pancreas 6.21 (0.53) 5.08 (0.49) 2.01 (0.41) 1.10 (0.22)

Heart 10.1 (0.99) 4.67 (0.41) 2.14 (0.18) 1.61 (0.22)

Lung 17.3 (1.80) 10.5 (1.51) 5.66 (0.86) 4.12 (0.15)
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Stomach®
Brain
Thyroid”

Blood
Liver
Kidney
Intestine
Spleen
Pancreas
Heart
Lung
Stomach”
Brain
Thyroid”

Blood
Liver
Kidney
Intestine
Spleen
Pancreas
Heart
Lung
Stomach”
Brain
Thyroid”

Blood
Liver
Kidney
Intestine
Spleen
Pancreas
Heart
Lung
Stomach”
Brain
Thyroid”

Blood
Liver
Kidney
Intestine
Spleen
Pancreas

1.33 (0.41)
2.01 (0.15)
0.18 (0.06)

3.40 (0.46)
9.93 (0.87)
19.4 (1.83)
3.51 (0.55)
3.20 (0.52)
7.72 (0.78)
8.67 (1.30)
16.6 (1.87)
1.97 (0.43)
5.51 (0.77)
0.11 (0.07)

2.37 (0.15)
13.5 (2.47)
20.5 (2.65)
3.36 (0.77)
3.57 (0.72)
8.15 (0.71)
6.27 (0.45)
11.0 (2.00)
2.34 (0.06)
6.04 (0.51)
0.09 (0.02)

434 (0.24)
19.4 (0.87)
20.2 (3.37)
3.16 (0.60)
5.37 (0.99)
9.10 (0.74)
6.30 (0.78)
10.4 (1.79)
1.87 (0.18)
423 (0.41)
0.04 (0.03)

2.64 (0.38)
13.1 (2.59)
19.0 (2.48)
2.60 (0.37)
3.11 (0.65)
7.60 (1.06)

2.49 (0.29) 4.30 (1.38)
1.59 (0.10) 0.50 (0.07)
0.14 (0.02) 0.13 (0.03)
['*1]21 (['*I]BIP-NHMe)
2.14 (0.14) 1.57 (0.11)
12.2 (2.00) 5.43 (0.96)
19.1 (2.38) 7.26 (0.87)
9.40 (2.50) 15.6 (5.54)
6.43 (1.21) 3.20 (0.66)
6.01 (1.50) 1.48 (0.30)
3.46 (0.43) 1.35 (0.08)
5.69 (0.84) 2.44 (0.39)
4.83 (1.11) 6.91 (1.72)
2.49 (0.48) 0.47 (0.03)
0.05 (0.02) 0.06 (0.03)
['*1]22 (['*I|BIP-NHEY)
2.06 (0.54) 1.44 (0.21)
19.3 (0.93) 9.65 (1.96)
17.3 (1.44) 8.58 (1.46)
9.84 (2.03) 18.8 (3.57)
4.19 (0.58) 1.82 (0.41)
2.87 (0.31) 1.00 (0.19)
2.13 (0.26) 1.01 (0.09)
3.29 (0.74) 1.64 (0.29)
3.42 (0.53) 3.95 (0.70)
1.73 (0.13) 0.39 (0.08)
0.06 (0.02) 0.12 (0.03)
['1]30 (['*I|BIP-NEt,)
1.86 (0.29) 1.53 (0.44)
23.3(2.76) 11.7 (1.07)
18.3 (1.47) 9.08 (0.86)
9.61 (0.57) 18.6 (1.86)
6.80 (1.13) 3.12(0.99)
6.81 (1.41) 2.11 (0.60)
2.10 (0.14) 1.04 (0.11)
4.22 (0.44) 2.26 (0.18)
3.72 (1.17) 5.04 (1.99)
1.96 (0.14) 0.48 (0.04)
0.03 (0.01) 0.03 (0.02)
['*1]23 (['"*I]BIP-NHPr)
2.66 (0.98) 0.96 (0.11)
19.2 (1.14) 18.3 (2.08)
24.2 (4.05) 22.8 (2.71)
8.61 (0.92) 15.0 (4.19)
4.26 (0.66) 2.63 (0.34)
4.16 (0.51) 1.57 (0.17)

4.95 (0.48)
0.28 (0.23)
0.25 (0.06)

0.77 (0.10)
3.14 (0.42)
427 (2.63)
27.6 (4.64)
2.16 (0.61)
0.73 (0.11)
0.74 (0.04)
1.54 (0.18)
5.48 (0.71)
0.19 (0.02)
0.08 (0.08)

0.59 (0.07)
5.52(0.92)
3.14 (0.52)
21.3(5.17)
1.18 (0.24)
0.51 (0.11)
0.47 (0.06)
0.75 (0.10)
4.64 (0.41)
0.12 (0.02)
0.30 (0.06)

0.56 (0.09)
5.41(1.11)
4.72 (0.81)
25.7 (3.73)
1.34 (0.41)
0.79 (0.12)
0.52 (0.10)
1.11 (0.14)
4.98 (0.57)
0.14 (0.03)
0.04 (0.02)

2.04 (0.93)
7.83 (3.33)
10.8 (5.49)
21.3 (3.14)
1.32 (0.24)
0.70 (0.08)
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Heart 8.24 (1.62) 3.20 (0.35) 1.32 (0.26) 1.09 (0.29)
Lung 12.5 (4.48) 4.19 (0.76) 1.92 (0.21) 1.76 (0.41)
Stomach” 1.75 (0.44) 3.83 (1.68) 5.37(0.76) 3.14 (1.16)
Brain 4.28 (0.33) 1.97 (0.21) 0.66 (0.05) 0.21 (0.04)
Thyroid” 0.11 (0.03) 0.07 (0.02) 0.08 (0.02) 0.09 (0.03)
['*1]31 (['*I|BIP-NPr,)
Blood 7.27 (2.99) 4.67 (0.83) 2.75 (1.61) 1.35 (0.89)
Liver 30.2 (4.68) 25.4 (2.22) 12.5 (1.85) 9.83 (1.06)
Kidney 26.7 (4.06) 21.2(1.74) 9.30 (1.27) 7.28 (2.07)
Intestine 3.88 (0.42) 12.1 (1.46) 24.2 (3.35) 36.3 (8.87)
Spleen 12.9 (4.14) 10.9 (2.08) 526 (1.34) 2.77 (1.46)
Pancreas 10.5 (2.92) 8.74 (3.34) 1.47 (0.62) 0.89 (0.36)
Heart 9.33 (2.16) 3.74 (0.11) 1.87 (0.81) 0.75 (0.18)
Lung 12.3 (2.78) 5.79 (0.86) 3.49 (1.08) 1.65 (0.45)
Stomach” 1.64 (0.24) 3.57 (1.12) 1.57 (1.48) 1.14 (1.30)
Brain 2.79 (0.55) 1.68 (0.13) 0.41 (0.08) 0.12 (0.04)
Thyroid” 0.04 (0.01) 0.05 (0.01) 0.03 (0.03) 0.03 (0.03)

“Each value represents the mean (SD) for five animals.

"Expressed as % ID.
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1.1.3. /NE

AEINZRBNT, XUV AIFXEY PUBIPYE A M S L7c L0 @mfERE72 SPECT M Tau A A
=V Tu =T ERRTHIEEHNE LT, BIPERKICHEY DT 2 HAE A L7z P BIP
IR ARE - AL, Tauw BEEEA~OREGMER L O~ U R8T D IMNZEB O#LE 25 SPECT A
Tau A A=V 77 a—7L LTOFMMICET 23 M ATV, B RIS~ DR A2 157,

(1) FExOT7 7 EEEANLE 6 FHO "1 BIP 58 (A 2545 - Bl L7-.

(2) AD BEMHRRY A 2 FVN T2 invitro ARG 128V T, [*1131 (['"T)BIP-NPr,) % [%: < 42T ? BIP #%
KL, Tau BEER~ORIRAGFEAIEZ R Lz, EBMITORM S, BIP BRICEASNEZT 2/
FOFEH)S BIP 538K Tau fEAVEICHEE KIF L, i, ['1]22 (["PIIBIP-NHEH)F L O'*1]30
(["*TIBIP-NEt,)A® Tau $EEAR~DEN T FEA B AMER L OREAEIRE 2R L.

(3) IEH~UAZHWTIRNBERE S A FERICB VLT, &To I 5k BIP #5815 Rl
T DRBATIE & Z D% ORGSO INEZ R LT, BIP BRICEA ST 2/ EORHEN~
7 A DM ZEENC B A E L, ['21)21 ([*PTIBIP-NHMe) ¥ L O'*1]22 (['*’I]BIP-NHE) 23172
~ U AMRBATIER L O B OV INMEZ R LT,

PLEDfER LY, BIP 2R E L[5 1]22 (["2'*I|BIP-NHEt)7 SPECT ffl Tau A A — 77
n—7 & L CiRbENEHMOEEZ AT 2 2 LRI
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52 i
ROV AIZITEY DR E LT
BrE W iRie H Tau £ A — 0 7 7 o — 7 OE%

PLAMEIZEILD SPECT H Tau A A—2 7 7 a—7 0% EWIT LT, EEESCEMHFEEIC
BN D PET A7 0 —7 % AW @GR Tau £ A — Y U ZIEOBRENMIE SN TND 22 51
B 1EITIE, fix 07 I HRAEA LT BIP i8R Z H T Tau BEEERA~OREE MR L OERNE)HE
(2B 2 REETEVEARBIRFSE 21T\, BIP RZIC = F L7 2 7 A48 A L 7= ["*/'*|BIP-NHEt 73,
SPECT fl Tau A A —Y v 77 u—7 & LTl b BN EHOMEE AT 2 L2l LN LI %
ZOmMR AR, [PNBIP-NHEt & U — RMb&a# L LT, RS0 PMLEE 2 R4 70 —7%
RETOMENRDH DL EE X 2T, BIRICRT 2 ERAMENREV PET R TH 5 F 2 i
ELTERRL, K LA ~D 7 v BT OEANCB W T RICHH SN D 7 v AT L0
BT R EOBHEFAITEANTDHZ LT, [P'PBIP-NHEt Db & 2 REF L7223 5 PET 7 o—
74k L7= BIP #EA["*FIIBIPF1, ["F]IBIPF2 % &%t « A5k L7=(Figure 1-7). Z 5@ PET A Tau A
A= rTa—7L L TCORRMEICOWTE 1 FH 18 & RO GFIEICL 0 FHE L.

il

o

T N—NH
o
/
12311 25| N

[123/125]]BIP-NHE

N

For Tau PET Imaging

L

— / —
N;}N_\ /@ENQ’“L
|’©[ N/ @ | N/ @

['*F]IBIPF1 ['8F]IBIPF2

Figure 1-7. Design and chemical structures of '*F-labeled BIP derivatives.
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1.2.1. ERFGE
AR - B

OIS SR URER AR A U7z, F 13U R R SR B I I R et i O A B R T3
B/ 7 1 k2 CYPRIS HM-18 38 X OVKRS H BRSO 1H,0 & AV Tl L7, RED
BIEICIE, S—F oL~ —4E8 Wallac WIZARD2480 % F\VNCHIlE L7-. fdd & Rk ol i,
BioChain fE LV EA L7 O ZEH L7z,

Y

1R 1 HEIERIERIS, WA - fF L7

BIP i 5K D G K

2-Bromo-N-(2-fluoroethyl)pyridine-4-amine (1).

2-Bromopyridine-4-amine (346 mg, 2.0 mmol)% DMF (10 mL)IZ#%fi# L, K,COj; (553 mg, 4.0 mmol),
2-Fluoroethyl p-toluenesulfonate (1.8 mL, 10 mmol)Z 1z, 90 °C T 3 KRR L7=. 7 v ARV A(60
mLx2) THIH U, AHJE 2 oK Theid L7o#, BOKMRET YU O A THK L, W2
Bl BEEZ Y 5NV ra~ NI T 4 —@iRT T u~F s =1/ THRELTERIY 1 21X
5192 mg (43.7%) C#7=. "H NMR (400 MHz, CDCl;) & 7.90 (d, J = 5.6 Hz, 1H), 6.66 (d, J = 2.4 Hz, 1H),
6.45 (dd, J = 2.0, 5.6 Hz, 1H), 5.31 (s, 1H), 4.60 (dt, Jr = 47.2 Hz, J = 4.8 Hz, 2H), 3.48 (dt, Jx = 26.4 Hz, J =
4.8 Hz, 2H). MS (ESI) m/z 219.0 [M+H]".

2-Bromo-N.,N-(2-fluoroethyl)(methyl)pyridine-4-amine (2).
LG 1 (192 mg, 0.87 mmol)Z DMF (10 mL)IZ#%f# L, NaH (31.5 mg, 1.3 mmol)Z K N THIZ,

30 [ L7z, CHsl (106 pL, 1.3 mmol)& iz, =R C 3 KefEfE#E L7=. 7 v m /L A(60 mLx2)
THIH L, A8 %2 ek Tl Lo, JoKRiBE b Y o ATHKL, WEZRIEEE L.
ki VAN ra~ NI 7 4 —(ZaafR/L /AL ) —)b = 49/ ) TR L THAW 2 2 IE
167 mg (82.1%) C1%7=. "H NMR (400 MHz, CDCl;) § 7.92 (d, J = 6.0 Hz, 1H), 6.65 (d, J = 2.4 Hz, 1H),
6.46 (dd, J=2.4, 6.0 Hz, 1H), 4.59 (dt, Jy = 47.2 Hz, J = 4.8 Hz, 2H), 3.64 (dt, J; = 25.6 Hz, J = 4.8 Hz, 2H),
3.01 (s, 3H). MS (ESI) m/z 232.9 [M+H]".

7-Bromo-N,N-(2-fluoroethyl)(methyl)amino pyrido[1.2-a]benzimidazole (3).

{b&% 2 (167 mg, 0.72 mmol), 2,5-Dibromoaniline (360 mg, 1.4 mmol), Cul(I) (27.4 mg, 0.14 mmol),
Cs,CO; (704 mg, 2.2 mmol), 33 & OV 1,10-Phenanthroline (50.5 mg, 0.28 mmol)% Xylene (15 mL)IZ{& % L,
120 °C T 24 FFRFEHE L7z, 7 o/l A (60 mLx2) THitH U, AHE 2 fafn &k T L1,
WOKRREE T N U 7 ACHK L, WIEZBTERE L. FRiEEZ VA5V~ 7T 7 4 —(Hifg—
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FI~FH L =21 THE L CTHMY 3 ZILE 61 mg (26.0%) Tf+7=. 'H NMR (400 MHz, CDCl;) &
8.04 (s, 1H), 7.82 (s, 1H), 7.47 (s, 1H), 7.23 (s, 1H), 6.47 (s, 2H), 4.64 (dt, J = 47.2 Hz, J = 5.2 Hz, 2H), 3.73
(dt, Js =252 Hz, J= 5.2 Hz, 2H), 3.12 (s, 3H). MS (ESI) m/z 324.1 [M+H]".

7-Tributylstannyl-N,N-(2-fluoroethyl)(methyl)amino pyrido[1,2-a]benzimidazole (4).

b5 3 (61.0 mg, 0.19 mmol), Bis(tributyltin) (190 uL, 0.38 mmol), Pd(PPhs), (94.4 mg, 0.08 mmol),
Et;N (6.0 mL), 3 X UYDMF (1.0 mL)% 1,4-Dioxane (12 mL)IZIAf#E L, 95°C T 3.5 BRifElfEFR L7-. EE
f2—F /L(60 mLx2) CHiH L, AHE & fafi &K THEve L7z, BKREET U U A THKL, &
WAEEE L. RiEE ) hrnra~ N7 7 0 —(EiB=T v/ ~F Y =2/1)THR L CTH
M%) 4 %IV E 8.5 mg (8.4%) CHF7=. 'H NMR (400 MHz, CDCl;) § 8.18 (s, 1H), 7.86 (s 1H), 7.67 (s, 1H),
7.26 (s, 1H), 6.52 (s, 2H), 4.67 (dt, J; = 47.2 Hz, J = 4.8 Hz, 2H), 3.76 (dt, J; = 25.2 Hz, J = 4.8 Hz, 2H), 3.15
(s, 3H), 1.61-0.84 (m, 27H). MS (ESI) m/z 534.3 [M+H]".

7-lodo-N,N-(2-fluoroethyl)(methyl)amino pyrido[1,2-a]benzimidazole (5, IBIPF1).

L& 4 (8.5 mg, 0.02 mmol) % 7 7 11 7R /L A(4.0 mL)ICIEME L, I 7 FEDO 7 1o kL AVEK(S.3 mL,
50 mg/mL) % Il % CERIRC 30 MR Uiz, fafndififg k£ b U o KRR CRIS &5 1R L7214,
71\ R/L M40 mLx2) THiH L7c. A 2 fafn ik Ty L7, BEKEEET R U w7 A Clik
L, WA TR E L. BiEE VWAV a~ N5 7 ¢ —(FBF L/~FH 0 =3/1) TRl
L CHBYY S #IE 3.0 mg (51.0%) TH37=. "H NMR (400 MHz, CDCl5) § 8.13 (d, J = 8.0 Hz, 1H), 8.06 (s,
1H), 7.45 (s, 1H), 7.44 (d, J = 2.4 Hz, 1H), 6.56 (dd, J = 2.4, 7.6 Hz, 1H), 6.51 (s, 1H), 4.66 (dt, J; = 46.8 Hz,
J = 4.8 Hz, 2H), 3.76 (dt, Jy = 25.2 Hz, J = 4.8 Hz, 2H), 3.16 (s, 3H). >C NMR (100 MHz, Acetone-ds) &
132.7, 132.6, 132.5, 129.4, 129.3, 127.4, 126.9, 126.8, 112.7, 103.4, 91.2, 83.7, 82.0, 39.1. HRMS (FAB) m/z
370.0211 [M+H]".

2-Bromo-N-(2-(tert-butyldimethylsilyl)oxy)ethylpyridine-4-amine (6).
2-Bromopyridine-4-amine (1.73 g, 10 mmol)% DMF (30 mL)IZ{&f# L, K,CO; (2.76 g, 20 mmol),

(2-Bromoethoxy)-tert-butyldimethylsilane (10.7 mL, 50 mmol)Z 1z, 90 °C T3 FFfifE# L7=. 7 v
RV A(60 mLx2) THI L, A 2 fafl K CHeif L7, BoKEET MY o A THK L, &
PHWIERE L. BiEEZ )V AV ra~ 7T 7 40— F L/~FH L =12)TH L THY
¥ 6 %L & 1.49 g (45.0%) THF7=. 'H NMR (400 MHz, CDCl;) 8 7.94 (d, J = 5.6 Hz, 1H), 6.65 (d, J = 2.0
Hz, 1H), 6.42 (dd, J = 2.0, 6.0 Hz, 1H), 4.65 (s, 1H), 3.83 (t, J = 5.2 Hz, 2H), 3.25 (t, J = 5.2 Hz, 2H), 0.94 (s,
9H), 0.10 (s, 6H). MS (ESI) m/z 331.0 [M+H]".

2-Bromo-N.N-(2-((tert-butyldimethylsilyl)oxy)ethyl)(methyl)pyridine-4-amine (7).
ba 2 LRBEOGRIEIC LY, (LEW 61D, BRI 7 ZILE 836 mg (53.8%) CTH37=. 'HNMR
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(400 MHz, CDCl;) § 8.07 (d, J = 6.4 Hz, 1H), 6.83 (d, J = 2.4 Hz, 1H), 6.62 (dd, J = 2.4, 6.0 Hz, 1H), 3.92 (t,
J=5.6Hz, 2H), 3.63 (t, J = 5.6 Hz, 2H), 3.16 (s, 3H), 1.01 (s, 9H), 0.16 (s, 6H). MS (ESI) m/z 345.1 [M+H]".

7-Bromo-N,N-(2-((tert-butyldimethylsilyl)oxy)ethyl)(methyl)amino pyrido[1.2-a]benzimidazole (8).

LA 3 ERBROARIEIZE Y, {LEW T 005, B 8 Z L& 252 mg (24.0%) THH7-. 'HNMR
(400 MHz, CDCls) 6 9.36 (dd, J = 1.6, 4.4 Hz, 1H), 8.42 (dd, J = 1.6, 8.0 Hz, 1H), 8.25 (d, J = 7.6 Hz, 1H),
7.69 (d, J = 8.4 Hz, 1H), 6.77 (dd, J = 2.4, 8.0 Hz, 1H), 6.62 (s, 1H), 3.98 (t, /= 5.6 Hz, 2H), 3.74 (t, J=5.2
Hz, 2H), 3.27 (s, 3H), 1.01 (s, 9H), 0.15 (s, 6H). MS (ESI) m/z 434.1 [M+H]".

7-Tributylstannyl-N,N-(2-((tert-butyldimethylsilyl)oxy)ethyl)(methyl)amino pyrido[1.2-a]benzimidazole (9).

baa L REOARRIEIC L 0, LA 8 05, B 9 2 I 80 mg (21.4%) CT15%7-. "H NMR (400
MHz, CDCl;) 8 8.23 (s, 1H), 7.93 (s, 1H), 7.76 (s, 1H), 7.36 (s, 1H), 6.60 (d, J = 2.8 Hz, 2H), 3.94 (t, /= 3.2
Hz, 2H), 3.68 (t, J = 3.2 Hz, 2H), 3.20 (s, 3H), 1.85-0.96 (m, 27H), 0.95 (s, 9H), 0.10 (s, 6H). MS (ESI) m/z
646.3 [M+H]".

7-lodo-N.N-(2-((tert-butyldimethylsilyl)oxy)ethyl)(methyl)amino pyrido[1.2-a]benzimidazole (10).

LA 5 ERBROARIEIZE Y, LA 9 5, HE9W 10 Z L& 49.5 mg (82.8%) T4F7-. '"H NMR
(400 MHz, CDCl;) & 8.23 (dd, J = 1.2, 8.0 Hz, 1H), 8.19 (s, 1H), 7.58 (dd, J = 1.2, 2.4 Hz, 1H), 7.41 (d, J =
2.0 Hz, 1H), 6.75 (dd, J=4.4, 7.6 Hz, 1H), 6.60 (s, 1H), 3.97 (t, J=5.2 Hz, 2H), 3.73 (t, J= 5.2 Hz, 2H), 3.26
(s, 3H), 0.99 (s, 9H), 0.15 (s, 6H). MS (ESI) m/z 482.2 [M+H]".

7-lodo-N.N-(2-hydroxyethyl)(methyl)amino pyrido[1,2-a]benzimidazole (11).

b5 10 (49.5 mg, 0.10 mmol)% THF (8.0 mL)IZ¥&f# L, tetra-n-Butylammonium fluoride (TBAF) (1
M THF ¥&#%, 120 pL, 0.12 mmol) &K F T A 72, BGEZ 30 oy ER L7=%, 7 vkl (60
mLx2) THI L7, A 2 fafn 8K THave Lo, KRR MU 7 A THiAK L, W62+
MELE. JSonEEE V5NV ra~ NI 7 —(ZaakVh/A X —/L =6/1)THEL
THA 11 ZIE 27.3 mg (72.3%) TH7=. 'H NMR (400 MHz, Acetone-ds) & 8.65 (d, J = 8.0 Hz, 1H),
7.95 (s, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.51 (dd, J = 1.6, 8.4 Hz, 1H), 6.99 (dd, J = 2.4, 8.0 Hz, 1H), 6.53 (s,
1H), 4.27 (s, 1H), 3.83 (t, J= 6.0 Hz, 2H), 3.71 (t,J = 5.6 Hz, 2H), 3.21 (s, 3H). MS (ESI) m/z 368.0 [M+H]".

7-lodo-N,N-(methyl)(2-((toluenesulfonyl)oxy)ethyl)amino pyrido[1,2-a]benzimidazole (12).

&% 11 (27.3 mg, 0.074 mmol)% CH,Cl, (8.0 mL)IZ{&f# L, p-Toluenesulfonyl chloride (70.9 mg,
0.37 mmol), DMAP (filf: &), Et;N (50 pL, 0.36 mmol) & I 2 7=. BUGR 2 281 C 3 Wpfiee L 7=,
FERZ = /L (50 mLx2) ThiH U7z, AHE 2 S &K THed Lo, BokmiigT Y o A TRK L,
WA EREE L. Soni-mEz s VXV sa~ NI 7 4—(ZaakVh/AX ) —)L =
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6/1) TR L C HA 12 Z L& 35.7 mg (92.1%) THF7=. 'H NMR (400 MHz, CDCl;) § 8.09 (d, J = 7.6
Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.47 (dd, J = 8.4, 16.8 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 6.49 (dd, J = 3.2,
8.0 Hz, 1H), 6.36 (s, 1H), 4.24 (t, J = 5.6 Hz, 2H), 3.75 (t, J = 5.2 Hz, 2H), 3.02 (s, 3H), 2.28 (s, 3H). MS
(ESI) m/z 522.1 [M+H]".

2-Bromo-N-(tert-butoxycarbonyl)pyridine-4-amine (13).

2-Bromopyridine-4-amine (346 mg, 2.0 mmol)% THF (25 mL)\Z{&f# L, di-tert-Butyl dicarbonate (8.73
g, 40 mmol), DMAP (i), 35 LT Et;N (334 uL, 2.4 mmol) & I %, =RiRC 24 B L=, 7 0
B ARV (60 mLx2) THIH L, A8 & fafn &K CUve L=, BoKatEE Y o ATHRKL, &
BAWMEREE L. IRika v Va5 vra~ NI 7 4 —@ifE= T V/~F P =2/1)THE L TH
H¥ 13 % ULE: 113 mg (20.8%) TFF7=. "H NMR (400 MHz, CDCl5) & 8.17 (d, J = 5.6 Hz, 1H), 7.66 (s, 1H),
7.20 (dd, J=2.0, 6.0 Hz, 1H), 6.93 (s, 1H), 1.52 (s, 9H). MS (ESI) m/z 273.0 [M+H]".

2-Bromo-N,N-(fert-butoxycarbonyl)(2-fluoroethyl)pyridine-4-amine (14).

LA 1 RO AEIEIZ LY ALEW 13 15, BAW 14 Z L& 121 mg (91.2%) THH7-. '"H NMR
(400 MHz, CDCl;) 6 8.02 (d, J=5.2 Hz, 1H), 7.64 (s, 1H), 7.12 (dd, J = 2.0, 5.6 Hz, 1H), 4.60 (dt, Jr =47.2
Hz, J = 4.8 Hz, 2H), 4.04 (dt, J; = 26.4 Hz, J = 4.8 Hz, 2H), 1.52 (s, 9H). MS (ESI) m/z 319.0 [M+H]".

7-Bromo-N,N-(tert-butoxycarbonyl)(2-fluoroethyl)amino pyrido[1,2-a]benzimidazole (15).

LA 3 LIRBEOAEIEIZ LY LAY 14 15, BEYW 15 Z L& 110 mg (71.0%) THH7-. '"H NMR
(400 MHz, CDCls) & 8.12 (s, 1H), 7.88 (s, 1H), 7.32 (s, 1H), 7.18 (s, 1H), 6.56 (s, 2H), 4.58 (dt, Jr = 47.2 Hz,
J=4.8 Hz, 2H), 4.02 (dt, Jr = 26.4 Hz, J = 4.8 Hz, 2H), 1.49 (s, 9H). MS (ESI) m/z 408.0 [M+H]".

7-Tributylstannyl-N,N-(tert-butoxycarbonyl)(2-fluoroethyl)amino pyrido[1,2-a]Jbenzimidazole (16).

fbat 4 L RBEDARRIEIZ L 0 LA 15 25, BEIW 16 % UL E: 37.3 mg (22.4%) CT1%7-. '"H NMR
(400 MHz, CDCls) 6 8.35 (dd, J = 0.8, 7.6 Hz, 1H), 8.03 (s, 1H), 7.83 (dd, J = 0.4, 8.0 Hz, 1H), 7.50 (d, J =
2.0 Hz, 1H), 7.43 (dd, /= 0.8, 8.0 Hz, 1H), 6.90 (dd, J = 2.0, 7.2 Hz, 1H), 4.67 (dt, Jr = 47.2 Hz, J = 4.8 Hz,
2H), 4.03 (dt, Jr = 25.6 Hz, J= 4.8 Hz, 2H), 1.60-1.55 (m, 6H), 1.49 (s, 9H), 1.37-1.31 (m, 6H), 1.17-1.08 (m,
6H), 0.92-0.86 (m, 9H). MS (ESI) m/z 620.2 [M+H]".

7-lodo-N,N-(tert-butoxycarbonyl)(2-fluoroethyl)amino pyrido[1,2-a]benzimidazole (17).

bat s ERBEDARRIEIC LV LA 16 225, B A 17 % ILE 37.3 mg (91.0%) T747-. '"H NMR
(400 MHz, CDCl;) & 8.30 (dd, J = 0.8, 7.6 Hz, 1H), 8.25 (dd, /= 0.8, 1.2 Hz, 1H), 7.62 (s, 2H), 7.51 (d, J =
2.0 Hz, 1H), 6.84 (dd, J= 2.0, 7.6 Hz, 1H), 4.68 (dt, Jr = 47.6 Hz, J = 4.8 Hz, 2H), 4.03 (dt, Jr = 26.0 Hz, J =
4.8 Hz, 2H), 1.50 (s, 9H). MS (ESI) m/z 456.1 [M+H]".
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7-lodo-N-(2-fluoroethyl)amino pyrido[1,2-a]benzimidazole (18, IBIPF2).

{EE# 17 (25 mg, 0.055 mmol) % CH,Cl, (8.0 mL)IZAf# L, TFA (2.5 mL)% 1z TR T 30 5 R
FRL72. 2 N NaOH KiEZ M4 CHFIL7=1%, 7 madk/L (50 mLx2) Tl L7z, HHkE % fafn
BHEKTHE Lictk, KRS Y O ATHKL, WHARBIERE E L. BREEZ VBTSN D T
Lru< "7 TT7 40— iR/ AL ) —/L = 10/1)THE L THKMY 18 (IBIPF2)Z L& 19.3
mg (99.0%) T4$7=. '"H NMR (400 MHz, CDCl;) & 8.09 (d, J = 7.6 Hz, 1H), 8.07 (d, J = 1.2 Hz, 1H), 7.48
(dd, J = 1.6, 8.8 Hz, 1H), 7.43 (d, J = 8.4 Hz, 1H), 6.44 (d, J = 2.0 Hz, 1H), 6.32 (dd, J = 2.4, 7.2 Hz, 1H),
471 (dt, Jy = 47.2 Hz, J = 4.8 Hz, 2H), 4.59 (s, 1H), 3.56 (dt, Jy = 27.2 Hz, J = 4.8 Hz, 2H). *C NMR (100
MHz, CD;0D) § 153.7, 152.6, 147.2, 129.8, 128.9, 127.1, 126.3, 112.7, 107.0, 89.1, 87.7, 83.8, 82.1. HRMS
(FAB) m/z 356.0063 [M+H]".

2-Bromo-N,N-(tert-butoxycarbonyl)(2-((fert-butyldimethylsilyl)oxy)ethyl)pyridine-4-amine (19).

LA 6 LIRERDARIEIZ LY ALEW 13 15, BAW 19 & L& 251 mg (29.2%) TFH7-. 'H NMR
(400 MHz, CDCls) & 8.26 (d, J= 5.6 Hz, 1H), 7.72 (d, /= 2.0 Hz, 1H), 7.43 (dd, J= 2.0, 5.2 Hz, 1H), 3.90 (t,
J=6.4 Hz, 2H), 3.83 (t,J = 4.8 Hz, 2H), 1.56 (s, 9H), 0.92 (s, 9H), 0.09 (s, 6H). MS (ESI) m/z 431.1 [M+H]".

7-Bromo-N,N~(tert-butoxycarbonyl)(2-((tert-butyldimethylsilyl)oxy)ethyl)amino pyrido[1.2-a]benzimidazole
(20).

LA 3 RO AEIEIC LY ALY 19 15, BA9Y 20 Z & 101 mg (33.1%) THH7-. 'H NMR
(400 MHz, CDCl;) 6 8.38 (d, J= 7.2 Hz, 1H), 8.14 (d, /= 0.8 Hz, 1H), 7.82 (d, /= 8.8 Hz, 1H), 7.67 (d, J =
0.8 Hz, 1H), 7.54 (dd, J = 1.6, 8.4 Hz, 1H), 7.19 (dd, J = 2.0, 7.6 Hz, 1H), 4.25 (t,J=5.2 Hz, 2H), 3.35 (t, J =
5.2 Hz, 2H), 1.69 (s, 9H), 0.97 (s, 9H), 0.11 (s, 6H). MS (ESI) m/z 520.2 [M+H]".

7-Tributylstannyl-N,N-(tert-butoxycarbonyl)(2-((tert-butyldimethylsilyl)oxy)ethyl)amino

pyrido[1.2-a]benzimidazole (21).

LAY 4 L RBEDOARIEC X0 LB 20 05, B9 21 2 U5 24.2 mg (17.1%) T#37-. '"H NMR
(400 MHz, CDCl;) & 8.41 (d, J= 7.6 Hz, 1H), 8.14 (s, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 2.0 Hz, 1H),
7.51 (d, J = 8.0 Hz, 1H), 7.09 (dd, J = 2.0, 7.6 Hz, 1H), 4.35 (t, J = 5.2 Hz, 2H), 3.82 (t, J = 4.8 Hz, 2H),
1.72-1.64 (m, 6H), 1.64-1.60 (m, 9H), 1.50-1.41 (m, 6H), 1.49 (s, 9H), 1.31-1.13 (m, 6H), 0.97 (s, 9H), 0.15
(s, 6H). MS (ESI) m/z 732.3 [M+H]".

7-Iodo-N,N-(tert-butoxycarbonyl)(2-((tert-butyldimethylsilyl)oxy)ethyl)amino  pyrido[1.2-a]benzimidazole

(22).
ba s ERBEDARRIEIC L 0 LA 21 225, B A 22 % ULE 17.6 mg (94.1%) T1%7-. '"H NMR
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(400 MHz, CDCl;) & 8.37 (d, J = 6.8 Hz, 1H), 8.35 (d, J= 1.6 Hz, 1H), 7.71 (d, J = 0.8 Hz, 2H), 7.67 (dd, J =
0.4,2.0 Hz, 1H), 7.18 (dd, J = 2.0, 7.2 Hz, 1H), 4.19 (t, J = 5.2 Hz, 2H), 3.63 (t, J= 4.8 Hz, 2H), 1.62 (s, 9H),
0.96 (s, 9H), 0.15 (s, 6H). MS (ESI) m/z 568.2 [M+H]".

7-lodo-N.N-(tert-butoxycarbonyl)(2-hydroxyethyl)amino pyrido[1.2-a]benzimidazole (23).

LA E RO A ERIEIZ LY AbEW 22 005, B 23 2 & 10.4 mg (74.0%) CT#37-. '"H NMR
(400 MHz, CD;0D) & 8.36 (s, 1H), 7.83 (s, 1H), 7.59 (s, 1H), 7.42 (d, J= 6.8 Hz, 1H), 7.17 (dd, J = 7.6, 22.0
Hz, 1H), 6.52 (s, 1H), 4.27 (t, J = 5.2 Hz, 2H), 3.49 (t, J = 5.2 Hz, 2H), 3.11 (s, 1H), 1.43 (s, 9H). MS (ESI])
m/z 454.1 [M+H]".

7-lodo-N.N-(tert-butoxycarbonyl)(2-((toluenesulfonyl)oxy)ethyl)amino pyrido[1,2-a]benzimidazole (24).

Ea 12 LREEDOARRIEIZ L0 ALEW 23 05, B 24 %L E 5.8 mg (59.6%) T1%7-. '"H NMR
(400 MHz, CDCl;) 6 8.38 (dd, J = 0.8, 7.2 Hz, 1H), 8.26 (dd, J = 0.8, 1.2 Hz, 1H), 7.66 (d, J = 2.8 Hz, 2H),
7.55 (d, J = 8.4 Hz, 2H), 7.28 (s, 1H), 7.26 (s, 1H), 7.14 (d, J = 1.6 Hz, 1H), 7.01 (dd, J = 2.4, 7.2 Hz, 1H),
4.21 (t,J= 6.4 Hz, 2H), 3.91 (t, J = 6.0 Hz, 2H), 2.42 (s, 3H), 1.40 (s, 9H). MS (ESI) m/z 608.1 [M+H]".

7-lodo-N-(2-((toluenesulfonyl)oxy)ethyl)amino pyrido[1,2-a]benzimidazole (25).

LA 18 L REEDARRIEIZ L0 ALEW 24 25, HIVH 25 %I E 2.5 mg (99.0%) T1%7-. '"H NMR
(400 MHz, CDCl;) 6 8.38 (dd, J=1.2, 7.2 Hz, 1H), 8.26 (d, /= 0.4 Hz, 1H), 7.66 (d, J = 3.2 Hz, 2H), 7.56 (d,
J=8.4Hz, 2H), 7.29 (s, 1H), 7.27 (s, 1H), 7.18 (d, /= 1.6 Hz, 1H), 7.03 (dd, J=2.4, 7.2 Hz, 1H), 4.24 (t,J =
5.2 Hz, 2H), 3.80 (s, 1H), 3.75 (t, J = 5.2 Hz, 2H), 2.43 (s, 3H). MS (ESI) m/z 508.1 [M+H]".

"F 134 BIP B K DAk

BE &2 A A Z5HiH T I Sep-Pak Accell Plus QMA Plus Light Cartridge (2 FF S 72, K,CO; 7K
AHR(33.0 mM, 300 pL)iZ X » TIEH L7=. MeCN (300 pL)iZ Kryptofix2.2.2. (10.0 mg, 26.6 mmol)Fs X
O BF G K,COy KRG Az, 7V &5 FC 120 °C (ZINE L CHeBiiik L7=. MeCN (300 uL)
&SI 2 BN L CHIBIAKBRIEZ K Lz, LAY 12 B X MELAY 25 2 HERgAiEMA L LT,
A FESRATERA (1.0 m) 23 A o 72234 7 /112 DMSO (200 pL)IZiAf#E L 7= F 201 %, 100 °C T 20 43 [EN
BU7-. RSIRAERRICRE L2, WA 7 L3 500 RO/ E L. BIEA BB (200 L) 2 i
L, 7Hh 747 A7 K& Cosmonice Filter (S) (0.45 pm, 4 mm) CHLEE L 7=, 40 HPLC (0.1%
TFA & MeCN/H,0) & FIWTHI & 325 F ki 2 R L7z,

JI—‘—»
WEE LS EFERROFEE W TITo72. 1-4 27 % 7 —/L(3mL)EB L PBS (pH 7.4, 3 mL)2 A
S T2 DVE I F RN (74 kKB & N2 7=
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AD BEWGHAERG) A& V72 in vitro ARG

W1 EE L ERRROTEE AW TITo 2. % PFAERIRD 10% EtOH 1A (370 kBg/mL) % #s/N
L, =T 1A > F 2 _X— bk L7z, 50% BtOH ¥ CHeid L 723 minx2), 4 A—Y v 77 1L —
MZ 2B S, "M AA A= T TFIA Y= Tt EiTo7e. $£iz, BAHESERIC
BT, % FEBRAICKIG T D IR (100 uM) 280 7 i dkdsin L=,

fa i AR B0 2 FV N7z in vitro ARG

RT T 4 I ST AR D) A (70 ik, 5 um)%, Xylene (15 minx2), 100% EtOH (1
minx2), 90% EtOH (1 minx1), 70% EtOH (1 minx1)35 X OVEfi/K (2.5 minx2) T3 2% = & Thi/ 37
7 4 VBB EAT o T2 B R D 10% EtOH KK (370 kBq/mL)Z RN L, IR T 1 KA v % =X
— bk L7z, 50% EtOH IAK CYEF L7213 minx2), { A—T > 77 L— NI 12 B &8, o
FA A= TTFTA I T E{T-o 7.

IEH~ 7 A % R\ T (RN B RE 20 AT 358
H1EF L RO TEE AW TITo 72, %5 PF EERRIAR(95.3-144 kBq, 100 uL) % BER L » &5
L7z,

1 ARE P S AT

B~ AL LTS Hn, HEO ddY <7 2% V7=, ['F15 ("FIIBIPF1)® 0.1% Tween 80 35 X
N 10% EtOH & Lo AR BRI # Rk L &5 L 72(15.4-17.4 MBq, 150 uL). 5.2 5754
BLO100#%ICERZ L, Mz ERIL7=. MeCN (200 uL)Z Nz, 4,000xg, 4 °C T 5 4y 0oy
%, EFIEZBEIL7Z. X512 MeCN (200 uL) ZNZ 721, 4,000xg, 4°C TS5 =Lz, 5561
7= BiEIE, T 747 A7 #RASHEEL Cosmonice Filter (S) (0.45 pm, 4 mm) CHLEE L 7=%%, it HPLC
WX > ToHtrLiz.

i N AR oo 1T

EF~w AL LTS s, HEDO ddY <7 2% 7=, [°F15 ("FIIBIPF1)® 0.1% Tween 80 35 X
W 10% EtOH =& A L 7= A PRRIE KSR & e ik & 0 $5- 1L 72(15.4-17.4 MBq, 150 pL). #&5 2 7314
B0 H%ITER L, EHL I Z2 i H L7=. TBS (500 L)t THRE % — b Z/ERL L, MeCN (500
ul) #hN%, 4,000xg, 4°C TS5y O0miEtk, BiFEER L7, S 512 MeCN (500 uL) & i1 % 7=
%, 4°C, 4,000xg TS5yl Lz, ol BiFlE, 75747 27 S48 Cosmonice Filter
(S) (0.45 pm, 4 mm) CTRLEE L 7=1%, WifH HPLC IZ K > ToHfr L7z,
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1.22. FEREEBE
BIP &% 8KD 5k

Scheme 1-3 |Z BIP #E KD A ili#k s %7~ 9. 2-Bromopyridine-4-amine % (H¥&JFUEFE L T2 THE%A
BTULEW 2, 7, 14, BL O 19 Z UL 6.1-35.9% THH/z. £ D%, 2,5-Dibromoaniline & A S S &
%52 & TBIPEKEZEHKSE, (LAY 3,8,15, BLU20 24572, A RN TTFAAXLRIEEIED
L TIEAW 4,9,16, B XU 21 ZULEK 8.4-22.4% T2, & HICA R-3 UHRLHRIEE L OLR#
Fs%#T, IFEHRIARTH 2669 5 IBIPF1)E L O 18 (IBIPF2) & #8 U =R 0.40-2.7% C1H7=. F 7z,
EE 10 38 X0V 22 LV ARG E X O p-Toluenesulfonyl chloride % FAV = b 3 /LG 28 C,
PESRATERIA 12 B L OV 25 2157,

NQNHz @or) N7 \ NI\-I_\ ) NN

Br Br R! BY’ R
1.R'=F 2R'=F
6:R'=0TBS 7:R'= 0TBS
Boc Boc
N;/:\>7NH2 (d) N/ A\ NH (a) or (b) NQNI
Br Br B R’
13 14:R"=F
19: R' = OTBS
2 2 2
_ R __ N,R © _ N,R
(e) N () N g N
27,1419 ——> /@:N/ / M, /@E/ / \—\R1 e /@:/ /AN 1
R R
Br N BusSn N I N
3:R'=F, R?= CHj, 4:R'=F, R?=CH, 5 (IBIPF1): R'=F, R?= CHs
8:R'= OTBS, R?=CHj, 9:R' = OTBS, R?=CHj,4 10: R' = OTBS, R? = CH,4
15:R" = F, R? = Boc 16: R' = F, R =Boc 17:R'"=F, R? =Boc
20: R'=OTBS, R?=Boc 21:R'= OTBS, R? = Boc 22:R'=0TBS, R =Boc

R? R2
h =" i NN
02 . NQ’ — _o NQ’ —
| NG OH | N oTs

11: R? = CH, 12: R? = CH,
23: R? = Boc 24: R? = Boc

17,24 0, /@[NQNL
[ N R
18 (IBIPF2): R =F
25:R'=0OTs
Reagents and conditions: (a) 2-Fluoroethyl p-toluenesulfonate, K,CO;, DMEF, reflux; (b)
(2-Bromoethoxy)-tert-butyldimethylsilane, K,COs;, DMF, reflux; (c¢) CHsl, NaH, DMF, rt; (d) Boc,O,
DMAP, Et;N, THF, reflux; (e) 2,5-Dibromoaniline, Cul( I ), 1,10-Phenanthroline, Cs,COs, Xylene, reflux;
(f) (SnBus),, Pd(PPh;),, Et;N, 1,4-Dioxane, reflux; (g) L, CHCI;, rt; (h) TBAF, THF, rt; (i)
p-Toluenesulfonyl chloride, DMAP, Et;N, CH,Cly; (j) TFA, CH,CL, tt.

Scheme 1-3. Synthetic routes for BIP derivatives.
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"F 123 BIP 8 (K DAk

Scheme 1-4 (2 "F Bk & 2~ ["*FI5 (["*F]IBIPF1)3 L OV*F18 (["*F]IBIPF2)%, ["*FIKF ¥ X
O Kryptofix2.2.2 12 £ 5 7 v FbD 1| TRREZRTAHM L. 4 "°F kR Table 1-5 (R
AIILER(63.3%45 K TN 13.4%), FUSHEFAIMEL 95%LL =T 7.

18
[8FIKF R

R
- { Kryptofix2.2.2 - {
N N
NQ’ . - AN/
/ / 18
OTs F
| N DMSO [ N
12: R = CH,4 ['8F15 (["®F]IBIPF1): R = CHg4
25:R=H ['8F]18 (["®F]IBIPF2): R = H

Scheme 1-4. '*F-Labeling of BIP derivatives.

Table 1-5. Radiochemical yields of '*F-labeled BIP derivatives.

Compound Radiochemical yield (%)
['*F]5 (['*F]IBIPF1) 63.3
['*F]18 (["*F]IBIPF2) 13.4

AD B I L O H AR Y A 2 TV Tz in vitro ARG

SEAEER L7c BIP A OW T, 1 R L & AR, AD BE ORTFEIE(ABH), Tau(-) L O
SHIE(AB(+), Tau(+)AREARY) & FV 7= in vitro ARG EBRZ1T->72. ['°F]5 (["*F]IBIPF1)35 X O '*F]18
(("FIBIPF2)DA— kT VA7 T JMIEBWT, BIFHER F I I IBHE 72 O REERE S5O B uie o

=—J7(Figure 1-8A and C), {HIBHHEIK HEIZBAZE 72 JE Ik D FUH GEEFE 258 6 7= (Figure 1-8B and D). %
DER Y — NIREREIZE T 5 Tan BEER LR CTH o722 &5, [PFI5 ((PFIBIPF)E L O
["*F]18 (["*F]IBIPF2)iZ AP BEEMRIZITAE AT, Tau BEER~OBINAFEEMEZ AT HZ LR EN
7o Fio, Tau BEE~OFRARRMEZFAET 5729, FEEREEZ AW BAERRET 7.
T D 5 (IBIPF1)3 L O 18 (IBIPF2) &2 AN L7z & 2 A, U F BIZFRAFT 2 B REAEFE 3 W8 L (L
L 7= Z & 26 (Figure 1-9), [*F]5 (["*FIIBIPE1)3S X OV'®F]18 (["*F]IBIPF2)7} Tau SEEEIAICHF BAYIHE A
THLZENREINT. S5, @EEMHET A L CEm 7 e —7 & b SRR EREA RO 5
727572 2 & D26 (Figure 1-10), 1B HHAR~DOIFRFRFE S 2 RS 202 E VRIS LT,

F— T OF T T LG, RIS 5% 7 0 —7 O e & 4 & BT L 7= (Figure 1-11,
Table 1-6). AD J#HAKE] A ORTEATES L OMEAEZ N ZNOIKAE B K OHE OFF 4 &2 B.O6E
e LTRE L. RERTIE, &1 3=EE | #ilcBWTE SN [PIBIP-NHEt & L+ 5729, 5
(IBIPF1)3 & UV 18 (IBIPF2) D " THEF A T & 5 ['1]5 ([I]IBIPF1)3 L O['*1118 (['*IJIBIPF2) % IV T
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Al L7z, M7'm—7 &% Tau B OMIERIEIK BB IZ I THLO SR & FE A THEE IS @ WO U RESR
& Lic. BR2['%15 (("PIIBIPF1) (766 cpm/mm?®)iE, ['*1]18 (['*I]IBIPF2) (326 cpm/mm’) & b~ T
OB REEERER AR U, OB LEIR C OB iR S W 7 e — T CH% CTd - 72(6.4-61.6
cpm/mm?). LA EX 0, ['P1]5 (("PIIBIPF1)X['*1]18 (['PIJIBIPF2) & Ht_ T Tau BHEK~DE W FES B
vz /R L, W7 a—7 & b IEFRAOFBAIEIXIEE A RS RNZ LR S Uiz, MIEEZEIR B'E
(2B D RE R & & AT IK A B IR T D i ie R & & O(TawAp 2R L72E 25,
WO T o —7 G EEE R LT2(34.8 3 LUV 15.3). BR1Z['1)5 ([I]IBIPF1) (34.8)I% Y — KL &M T
& 5 ["PIBIP-NHEt (26.2)” & [FIRREEICEVMEZ R Lz Z &5, ['P1)5 (["PIIBIPF1)IE AD 4PN O Tau
BHEMRICK L TRWEARIMEZ /35 2 LR E .

PLEDOFER X v, ['*F]5 (("*FJIBIPF1)IZ[**F]18 (["*F]IBIPF2) & tb~=T, AD MM Tau JRZE 28R
OWABRICHIHATEE TH H 2 L DRI STz,

(A4 ("

b
o
3
~

(&

- ;‘"r/") ]

Figure 1-8. Comparison of in vitro autoradiograms of ['*F]5 (['*F]IBIPF1) (A and B), ['*F]18
(["*F]IBIPF2) (C and D), and immunohistochemical staining with anti-Ap antibody (E and F) and
anti-phosphorylated tau antibody (G and H) in AD brain sections. A, C, E, and G are the sections from the

frontal lobes. B, D, F, and H are the sections from the temporal lobes.

Figure 1-9. In vitro autoradiograms of ['*F]5 (['*F]IBIPF1) (A) and ['*F]18 (['*F]IBIPF2) (B) in AD brain
sections with excess 5 (IBIPF1) and 18 (IBIPF2), respectively.

33



Figure 1-10. In vitro autoradiograms of ['*F]5 (["*F]IBIPF1) (A) and ['*F]18 (["*F]IBIPF2) (B) in healthy
human brain sections.

1,000 - Gray Matter of the Frontal Lobe
White Matter of the Frontal Lobe
Gray Matter of the Temporal Lobe
T === \White Matter of the Temporal Lobe
£
£
=
o
)
> 500 -+
>
©
8
5 -
(©
hd
N =
['2%1]5 (['2°1]IBIPF1) [2%1]18 (['251IBIPF2)

Figure 1-11. Quantitative analysis of in vitro ARG with AD brain sections. Data are presented as mean +
standard errors (n = 3).

Table 1-6. Ratio of radioactivity accumulation in the gray matter of the temporal lobe (A) against the gray

matter of the frontal lobe (B).

Compound A/B ratio
['*1]5 (["*I]IBIPF1) 34.8
['*1118 (['*I]IBIPF2) 15.3
['*I]BIP-NHEt 26.2
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B~ T A % AV T RN B RE 0 AT 928k

SF {3k BIP 35 EADRNEIIEZ I+ 5720, IEF~ 7 A% AWK BE i EBR 21T -
7=, FORER% Figure 1-12, Table 1-7, 3 XL Table 1-8 (2773, ["*F]5 ([*FJIBIPF1)5 L O[*F]18
((FIIBIPF2)IL, #5 2 /51%12351T 2 M HURAE RS 6.22 35 L 10 3.85% ID/g &, HHRHICHIT S
AT % 7~ U 7= (Figure 1-12). —f%IZ LogP fE23 1-3 /- {b &1 BBB 2 A5 2&EiT 5 & &h
TEY P, W7 e —T7 OB THILEE A IBAME(LogP = 2.8 B X2 )ICRERKT D LB 2 bz,
£, pFELBURMBATEZ R T ETHERKFTHY, Tau £ A=V 77 —T7OBFIC
BWTIL 500 Da R TH D Z ENEE LW, 5 ([PFIIBIPF1)3 X O["®*F]18 (["*F]IBIPF2)D 45+
(369 35 L1 355)IL BBB Bt 2~ L CTHO/NES WD EnD b, Wi v —7 O BRI AT R
a5, #5112, ["F15 (("FIIBIPF1)D M1 T1£(6.22% ID/@) X MG A Tau A A —Y 0 7/ 7o —71TkK
D 5D EME G- 2 4312 T>4.0% ID/g) &7 L, BRI ST 5 PET i Tau A A—Y 7 71
— 7T H[FIAV1451 (4.4% ID/g)" 3 L O*F]THK 5351 (4.3% ID/g)"* & Eb_T HEN -7 %
R L7 F£72, [PF15 (PFIIBIPF1)E X OV'*F118 (["*FIIBIPF2) D i H> & DIt 2 2l 5 728, 5
2 531%/30 3% BT DN E RO E R Lz L 25,22 8K U832 ERREFHICIND HIER L,
Tau A A—Y 77 u—7 b UCTHEREM 2T 2 & D3REE S #U7-(Table 1-7).

— ['8F]5 (["8F]IBIPF1)
— ['®F118 (['¢F]IBIPF2)

0 10 20 30 40 50 60
Time after injection (min)

Figure 1-12. Comparison of uptake into and clearance from the brain after intravenous injection of ['*F]5
(["*F]IBIPF1) and ['*F]18 (["*F]IBIPF2) into normal mice (male, n=>5).
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Table 1-7. Brain uptake of "*F-labeled BIP derivatives and the ratio of radioactivity accumulation (2 min/30

min and 2 min/60 min).

Time after injection (min)“ Ratio
Compound - - - -
2 30 60 2 min/30 min 2 min/60 min
['*F15 (["*F]IBIPF1) 6.22(0.70)  2.77(0.52)  2.01 (0.28) 2.2 3.1
['"*F]18 (['"*F]IBIPF2)  3.85(0.42)  1.22(0.19)  0.35(0.05) 3.2 11

“Each value represents the mean (SD) for five animals.

EBIZ, W70 —T ORI 2 O REERT R % T L 7=, ["*F]5 ("*FIIBIPF1)I3#% 501
(% G- 2 43 # T 21.3% ID/gIZEFRE L, Z O%BIRAIIGERS- 60 43 T 20.5% ID/g) ~B1T L 7-.
ZHUTIEEMA LA — IO DN DB N — B b, £, B~OBEEREREITE
DO EHER S 60 4312 T 2.95% ID/g), AT DB 7 v FBLITE TN LR

. —J7, [PF1I8 ([“FIIBIPF2)I 4% G- B HFI(B 5- 2 4714 C 11.8% ID/g)IZER L, Z Dk
IFIEETONESENHIEE L2 & 206, [PF15 (["PFIIBIPF1) & EE -~ < ARG - HRit S s 2 L AVR

2 J 4172 (Table 1-8). M7 10— 7[H CHEYBREN R/ D Z LD, BIPEHEIZEALLY I /K EO
IKFBIRA DR DAEFRAY A J7 = 2 5 CHRE - JEHZBI S L COE TR R S Lle b DD, £ D
FERNIATH D, EEE, WK TEAMEEINTWD AR A A—Y v 7 71— 7 [""F]Florbetapir 23~ 7
AMSEFCTREA F AL LT B F b2 TR S D Z s shTng .

P EofEF X v, ["F15 (PFIBIPF) 2GRS A2 TR S5 W ShRe o FEHE A ili7- L= 2
Enb, K7 =T F Tau A A= 7 7 u—7L LTHIET D Z LW RENT.

Table 1-8. Biodistribution of *F-labeled BIP derivatives in normal mice.”

Time after injection (min)

Tissue 2 10 30 60
['*F15 (['*F]IBIPF1)

Blood 4.47 (0.46) 2.75(0.17) 2.59 (0.34) 2.87 (0.45)
Liver 21.3 (4.29) 25.9 (7.15) 27.6 (4.09) 20.0 (7.80)
Kidney 29.8 (4.60) 33.4(3.73) 31.0 (3.19) 23.0 (6.83)
Intestine 4.62 (0.80) 9.26 (1.82) 13.9 (2.59) 20.5 (2.96)
Spleen 6.31 (1.80) 5.88 (1.82) 5.41 (0.84) 2.87(0.32)
Pancreas 12.5 (2.72) 7.69 (0.49) 4.09 (1.15) 2.40 (0.41)
Heart 12.6 (1.02) 5.09 (0.63) 3.55(0.43) 3.05 (0.45)
Lung 11.6 (1.50) 5.48 (0.88) 3.50 (0.94) 3.03 (0.47)
Stomach” 2.47 (0.63) 3.42 (0.55) 3.32(0.82) 5.98 (3.44)
Brain 6.22 (0.70) 3.68 (0.32) 2.77 (0.52) 2.01 (0.28)
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Bone

Blood
Liver
Kidney
Intestine
Spleen
Pancreas
Heart
Lung
Stomach’
Brain
Bone

2.20 (0.76)

9.01 (0.73)
11.8 (1.64)
11.6 (0.66)
4.78 (0.45)
5.02 (0.75)
6.56 (0.66)
7.07 (0.50)
9.57 (0.54)
1.15 (0.19)
3.85 (0.42)
3.83 (0.76)

2.10 (0.66) 2.11 (0.47)
['*F]18 (["*F]IBIPF2)
6.17 (0.71) 2.58 (0.57)
6.18 (0.53) 2.43 (0.56)
14.5 (2.85) 8.81(2.37)
4.04 (0.41) 2.24 (0.35)
4.42 (0.55) 1.73 (0.40)
4.70 (0.78) 2.42 (0.66)
4.69 (0.52) 2.05 (0.50)
6.26 (0.85) 2.63 (0.45)
1.32(0.29) 1.21 (0.28)
2.18 (0.16) 1.22(0.19)
4.21 (1.09) 3.53(0.99)

2.95 (0.79)

1.26 (0.79)
0.68 (0.13)
3.06 (2.08)
1.82 (0.49)
0.49 (0.06)
0.59 (0.10)
0.75 (0.17)
0.86 (0.13)
1.79 (0.53)
0.35 (0.05)
2.84 (0.91)

“Each value represents the mean (SD) for five animals.

"Expressed as % ID.

1 97 T A 53 T

In vitro ARG 35 X ORI RE A FZBROFE R 2 EE L, [FI5 (("*FIIBIPF1)?D Tau A A — 7
Ta—7L LTOFRMICOWTE LICRHMEiZTT> 7. [°FI5 (["*FIIBIPF1)% IE#~ 7 A& 54,
MR AFAE T D G &2 W k8 HPLC (2 K 0 Zo01 L=, £ OFER % Figure 1-13 1273, ['°FI5
(("FIBIPF1)IX, ~ v AZ#E%, REARIZ A THEBIEO @O BEHERE B ER T 5 Z & 2780
7=. Fiz, REARIL Table 1-9 (TR THIAG TIIRHPISFEL TR Y, REFHZ2MED 37D bz,

7S — |ntact
— 2 min
= 10 min
=
=
=
et
(&}
@
.0
8 ’I ’I ’I 4 I, ’l
4 4 r 7 ’
o s _z' _A_z' 2| _/ /s
r rd td . r r
4 4 4 4 4 4
rd ’ 'I s 4 ra
" ’/ I’ 7’ 7’
1: 'I ‘_I 4 rd
7 7 7 ety
4 4 4 4 4
i rd rd rd rd
0 10 20 30

Retention time (min)

Figure 1-13. Representative HPLC analysis of radioactivity in blood after injection of ['“F]5
(["*F]IBIPF1) into normal mice.
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Table 1-9. Percentages of the parent probe in blood at 2 and 10 min postinjection into normal mice.

Time after injection (min) Percentage of the parent probe®
2 53.3+8.3
10 30.7+6.7

“Values are the mean =+ standard deviation for three independent experiments.

A Lk
['F15 (["*FIBIPF 1) % IE %~ 7 A 544, BMPNICAEAES 2 R 2 Wif HPLC 12 X 0 2o #r
Lt.%@%%%m@mmeﬁﬁ.Wmuﬁwmwnm,vﬁxmﬁﬁﬁ,mﬁmkﬁ%®ﬁ%
VRO LN b DD, ZOFEITRMEEL L, RE(KIL Table 1-10 I1ZR 3 HIE THEEL TV,
ZOZEND, [PFI5 ((PFIBIPFD)IIAMN TIEHICR L TEETH Y, M IciET 23X

MWA%HL&W E IR E Tz
PLEoFER XY, [PFI5 (CFIBIPF) RN EKIGHZ HIE L= Tau A A —Y 77 n—7 L LTHE

TohDAREMEN RS L.
»~ — |ntact

— 2 min
n = 10 min

Radioactivity

Retention time (min)

Figure 1-14. Representative HPLC analysis of radioactivity in brain after injection of ['*F]5 (['*F]IBIPF1)

into normal mice.

Table 1-10. Percentages of the parent probe in brain at 2 and 10 min postinjection into normal mice.

Time after injection (min) Percentage of the parent probe®
2 85.6 +10.5
10 79.8+11.8

“Values are the mean + standard deviation for three independent experiments.
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1.2.3. /ME

KENCBWT, ERMECZEM S RAEICEN D PET H Tau A A —2 0 7/ 7o —7 %% +T52 L&
HIGE LT, Ry A IF Y DU BIPYEKICHE LY DT I A4 A L= °F HE3# BIP k4%
#E - B L, Tau BHER~OFEANER L O~ 7 R 1TBI1T D MNZEBN OBLE NS, F0H APEICET
DM 21TV, BLFISR R D R A5

(1) BiEI 7=/ PBIP-NHEt Db A R LN D 7 A n = F L s 7 3 ) o EHEF
AL 7= 2 FEEE O 1F A5 BIP (KA 3REF - Ak LT,

(2) AD BEWHLERD A %2 FVN T2 in vitro ARG I8N C, ['PF5 ([PFIIBIPF1) 8 X OV'*F]18 (["*F]IBIPF2)
X Tau BEEEA~ORIRFEAMEZ R LT, EEMTOFE, F2['N5 (PIIBIPF1)23
Tau BEER~OEN T FEG BRI X OV A B IRMEZ R L.

(3) IEH~ 7 A% FAWTZAEN ST EE /A EBR IV T, ['FI5 ([PFIIBIPF1)E X OV'*F]18 (["*F]IBIPF2)
TV TF R b EERINCBIT 2WMBITEE ZO%OMMI D OWMRMEZ R L. 82, [FIS

(["FIIBIPF)MEALTZ ~ 7 AR TIE RS K O S D IMEZ 7R L7,

(4) EF~ T A& A TERE SR T, [PF15 (("PFIIBIPF1)IXAMN T O & WL EM: 2R
L7-.

VL EDOFER X v, BIP 2 8% & L72["*F]5 (["*FIIBIPE1)2S PET fl Tau f A —Y > /70 —7L LT
BEERET D FIRBME DS R STz,
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0w
o-SynEEE (A& 1B & LTz
MESSTA A =Dy 7T 0 —T OR%

HR

/=% Y JF(Parkinson’s disease: PD)IZHR RS, HEMREL, R, RaerEsE, M
IRMES 70 & OIEEEBERITMNZ T, FriLRERER, HH), FHEWE, SEBRFEEZR & oEBER % &
SR & D EATIEOMRAEMRE CTH D, SR ORBELIL 2015 FD 690 7 A H 2040 FFI2IE
1420 T NETIZEMNT 2 & TRISNTEBY, MREEREOPTAD IRV T2HFEHIZZ N Y. &
7o, ZO¥EMFILAD 2 D Lo THY, FEPEMHEETH D PD N RERMRELEL TS
RUT 2w 7RI B D & KEERTE JAMA Neurology 78 L 0 & ST\ . PD X AD & [FIE,
INERZ PPN AR - HIREN EH T2 en3Mmbh TR Y, 2R bicfr: s S 5722 BEHE
I HFRANAHESME E SN TWD. BED PD BHiE, MR- gic L 2 ERERof
MWEDOMEFR L, MRI, ODfhv T 7F7 4, KX KT AR—4—(Dopamine transporter: DAT) A
¥y R I L HEBZE A A DY TIThbRLTWA b oo 2, EEERAR I 2 BT o
FHEZWNINE#E L S TWD. £/, PD OREEZENITHREEIZKHIL L T ARTOMEEZBNEIX
TFAE L7\ T2D, BUTOBWHEIRED D872 /e BBiEIR OfENLAR D BT 5 2. PD BFIZHR
SNHFEFRRE LT, LE—/MAB IO L E—REEOMINILE N E T bh, b RE
WEDL 0- X7 LA B 237 B (a-Syn) B A FERERS Y L 32 P 20 X 91 o-Syn %
RO R LR REATR & T 2REBRII Y X7 LA /) 8F— LB EN, PDITIATL E—/ME
RIZRAVE, ZRMBEMIER ENEEND. aSyn 1ET T 7 ARKKRICEE ICHEET S 140 7 2/ Rk
HEORTF RTHY, TOEMHPEOEEL LT, V7 ARIEROBEMERFC TN, /Maliiko
T R PICEET S EARBEN TS . a-Syn EEEMRIE AP BEEIARSC Tau EFEIA & [FIEE,
HERD a-Syn DIAT A — VT 4 7% BITETELIEEREY THY, MMiaiMzs
BLARD O PR ERSEERD R MR OZEN: - Bk EZFHEL, R ERE THD RV
HARZIHDHZETEIMERELETD. £z, TOLEERIZESIFEAT —1E PD ORI
ERSHBET S Z EBHAE I TVLD T

B OPDZWT - 1B TIE, RS AR OBLE I O DATEE DR N A2H# 2, R/ 3 Al FRfiE
DHEELZRINT D Z LR E SNTWD. A7 70 —FIIPDIER O — RS EIITADTH D
BCifi, FEROEITZIHT 5 Z SIIARFARETH Y, MR EBEN LPDOIAE TBL0HEL T
ZATHE & T D MAIRRIEITBIIE £ TH. S TWLRV. o-SynEEEREZ KA BRI 5 B A A —
VU ZEPELESAUE, BUTORZKNEL Y b RIOBRE, 72 bEBEIRIEIERTIZ BT HPDO
MEZWINEB LGS EHIff S DY, £, MREEZFHET2HEA =X LZEREY T
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ADIRAVEFIEDRIAICHE L, PDIZHVT bo-SynftERAAERY & LR BEMEE OB BB S h
TEV 2 a-SynBEERDERA A —2 0 IR BEMBEORRICB T 50— s S F~—h
—WERE DR DT- DY — L& L TOREI S Z EBMEESNLD.

UUEDZ LS, a-SynEERD AR A XA —2 0 71 IPDO R W I L OVEEIKEITRICEHBR L 5
5EBEZOLNY, a-SynBEEREZIEN & LISEER S A A=Y v 77 a—7 ORISR T
IR BB ST & J(Figure 2-1)*%. LovL. BIEE TIC@E SN TV Ha-Synf A—Y v 77
— 71XV T I b a-SynEEERIZ 3 T B A BIESCINBITIEICZ LW, RISH S Tna 7
B—7 3SR TH LY. T0Y, AREERRL, BiEEKIFZEIZES W TN O a-SynkEE R % 4
(R TEIRA D OHARRICHIN T 5 7 —7 2R T 5 Z &£ 3a-Synt A — P 2 ZHIZEIZ KD b 5
BoOEEIND. AT, ENTCEREEZ AT D0-Synf A= 77ua—7 %3+ 5 I
T, V—FR&hdlbdWaE A7) —=o 712X BB L, 2R aiM s LT, o-SynkE ks
L LTIEESRS A A A=V 7T a—T7 OIS 25l Lz,

l

H
N
123/125| MO/QSD\NO

[123125)]S]L.23 ['8F]WC58a © [18F]2FBox

w—NH

Y

(o] 0 _ /

I\ro - ‘6—— /©:N\ Ve NH
NH

J:j*jh Yo ® %m

123/125| OH

[123/125]]61 [18F]C05-05 (d)-["CIMODAG-001

Figure 2-1. Chemical structures of a-Syn imaging probes reported previously.
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%1
EAX Y UHERAE AL LT
B T WrEiktg H a-Syn 4 A — > 7 7 a—7 O3

a-Synf A =2 77 —T ORERERIICETLERI L TWARN Lhd, BETn—7
DILFHEE TN bW E OBk E ML Ly Pt ic k2 7 e —THREZ2ITHOLERD
D EFBxT. FIT, FEBRFRFFI AR I L OFEE OFTE 53 B CHRESE S 17230,0008) F
DILEMEELMEDILEMTA T TV =2 AN AZ ) == 7 %475 2 LT, a-Synkt#ik
~OEWREGHAMEEZ R T ) — MeEmERR T2 e L. 477V —ICaEndba®
DOALFEIEIZE R L, a-SynfEHEEREEN L LIEBES D TAA—Y 7T —TI RO b5
PELE L3OO HEZHRITLZ LT, ke a®kT 52 L L L. BERmmiaix, Op-~
— MG EEICE T a-SynBERICH L TE W AR Z RILERD H -0, - — hME
ERHEE R T EeEmWEREEE AT 52 L, @BBBERMEA RTHLERH D720, @Ry
TR TH D Z L (<500 Da), QST OEANEECH D = L @KL L, 551725150
LA HONT, a-SynfEER~DOREEMERE 21T 5 Z & & L.
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2.1.1. EBRFHE
AR - B

H1ELE RS - A L2, PFNMRIZIE, BARE S48 JEOL INM-ECS400 %
M7z, o-Syn BERKIT R ME SR AR RAINMADEE LV RSNz b 02 EH L.
AB IFRASHARTF NIRRT L W BEA L TC.

B
o1 FER 1L RERIS, A - fE L7z,

'A% / U (Bisquinoline: BQ)iBEAK DAk

8-Hydroxyquinoline-2-carbaldehyde (1).

2-Methyl-8-quinolinol (746 mg, 5.0 mmol)% 1,4-Dioxane (50 mL)IZ{&f# L, SeO, (666 mg, 6.0 mmol)
%, 100°C T3 BB L7z, 2 v as/L A0 mLx2) Tt L, e % fafn ik cHei L
T, HEOKRREET B U O LATHUKL, WHAER E L. ke VS rn~ 7277 4—(7
naRV A/ AR )L =10/1)TER L CTHM® 1 2 ILE 493 mg (56.9%) CTf+7=. '"H NMR (400 MHz,
CDCly) 6 10.8 (s, 1H), 8.35 (d, /= 8.4 Hz, 1H), 7.99 (d, J=9.2 Hz, 1H), 7.81 (d, J = 8.4 Hz, 1H), 7.62 (td, J
=1.2,8.0 Hz, 1H), 7.44 (dt, J= 0.8, 8.0 Hz, 1H), 7.15 (d, J= 9.2 Hz, 1H). MS (ESI) m/z 174.0 [M+H]".

2-Quinolinecarboxaldehyde, 8-hydroxy-, hydrazone (2).

{EE# 1 (392 mg, 2.3 mmol)Z MeOH (12 mL)ICHEfREL, & NZ 2 MK (132 pL, 2.7 mmol) %
KB TFTINZ, =R T 20 B L2, 7 v ad/b (50 mLx2) T L, AHE &2 ffn ik
Velfr L7ctk, MARRMERT MU U LATHKL, WEABEREE L. EEZ VATV ra~x 7T
T 4—(ZanaR)L LA ) =) =49/1) TRERL L T B A 2 ZUE 315 mg (74.3%) THF7=. 'H NMR
(400 MHz, CDCl3) & 8.10 (s, 1H), 8.08 (s, 1H), 7.99 (dd, J = 1.2, 8.8 Hz, 1H), 7.96 (s 1H), 7.42 (td, J= 1.2,
8.0 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.16 (d, J = 7.6 Hz, 1H), 5.92 (s, 2H). MS (ESI) m/z 188.1 [M+H]".

8-Methoxy-2-methylquinoline (3).

2-Methyl-8-quinolinol (746 mg, 5.0 mmol)% DMF (20 mL)IZ¥&f# L, CHsI (623 pL, 10 mmol), NaH
(600 mg, 25 mmol)Z Kk FTH %, 30 fEEE L. KTHKIGZEIE L=k, FEfE=F /1(50 mLx2)
THIE L, A8 2 faf ik Toed Lo, BRI MY U A THRAKL, WEZEERE LZ.
Wtz Vv rsa~ T T 7 4—(ZaaiR/Lh/A X ) —) =20/)THERLTHNY 3 2 ILE
755 mg (87.1%) CTf37=. 'H NMR (400 MHz, CDCl;) § 7.98 (d, J = 8.4 Hz, 1H), 7.37-7.29 (m, 3H), 7.01 (dd,
J=1.6,7.6 Hz, 1H), 4.06 (s, 3H), 2.79 (s, 3H). MS (ESI) m/z 174.1 [M+H]".
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8-Methoxyquinoline-2-carbaldehyde (4).

LA ERBROARIEIZE Y, (a3 05, B 4 21 E 676 mg (82.9%) THH7-. 'HNMR
(400 MHz, CDCl;) 6 10.3 (d, /= 0.8 Hz, 1H), 8.31 (d, J = 8.4 Hz, 1H), 8.09 (d, J = 8.4 Hz, 1H), 7.64 (t, J =
8.0 Hz, 1H), 7.49 (dd, J = 0.8, 8.0 Hz, 1H), 7.17 (dd, J = 0.8, 8.0 Hz, 1H), 4.17 (s, 3H). MS (ESI) m/z 188.0
[M+H]".

2-Quinolinecarboxaldehyde, 8-methoxy-, hydrazone (5).

L& 2 ERBROARIEIZE Y, {LE 405, B 5 2L E 556 mg (76.5%) THH7-. 'HNMR
(400 MHz, CDCl;) 6 8.11 (s, 1H), 8.06 (s, 1H), 8.01 (d, J = 8.4 Hz, 1H), 7.42 (d, J = 8.0 Hz, 1H), 7.36 (dd, J
=1.2, 8.0 Hz, 1H), 7.05 (d, J= 7.6 Hz, 1H), 5.85 (s, 2H), 4.09 (s, 3H). MS (ESI) m/z 202.0 [M+H]".

8-Fluoroethoxy-2-methylquinoline (6).

2-Methyl-8-quinolinol (318 mg, 2.0 mmol)% DMF (20 mL)IZ{&f# L, 2-Fluoroethyl p-toluenesulfonate
(654 pL, 3.0 mmol), Cs,CO; (1.30 g, 4.0 mmol)% Iz, 105°C T 3 BRHTHE L 7=, HilE =T /1(50 mLx2)
THIH L, A8 2 Sk Tl Lo, MoKmEET b Y o A THKL, WEARIEEE L.
Wik VB AN a< N TT 7 4—(Zaai/Lh/A g ) —L = 20/)THE L THY 6 2 ILE
294 mg (71.6%) Cf%7=. "HNMR (400 MHz, CDCl;) § 7.96 (d, J = 8.0 Hz, 1H), 7.35-7.33 (m, 2H), 7.25 (dd,
J=0.4, 8.4 Hz, 1H), 7.06 (dd, J = 2.4, 6.0 Hz, 1H), 4.91 (dt, J; = 47.2 Hz, J = 4.0 Hz, 2H), 4.49 (dt, J; = 27.6
Hz, J = 4.4 Hz, 2H), 2.75 (s, 3H). MS (ESI) m/z 206.0 [M+H]".

8-Fluoroethoxyquinoline-2-carbaldehvyde (7).

Ea 1 RO GRIEC LY, (LEW 61D, BEW 7 Z I E 216 mg (69.0%) THF7=. 'HNMR
(400 MHz, CDCl;) & 8.30 (d, J = 8.8 Hz, 1H), 8.22 (d, /= 8.4 Hz, 1H), 7.58 (t, /= 8.0 Hz, 1H), 7.51 (dd, J =
1.6, 8.4 Hz, 1H), 7.20 (dd, J = 0.8, 7.2 Hz, 1H), 5.06 (t, J = 4.4 Hz, 1H), 4.92 (dt, Jr = 21.2 Hz, J = 4.4 Hz,
2H), 4.57 (dt, Js = 26.4 Hz, J = 4.4 Hz, 2H). MS (ESI) m/z 220.0 [M+H]".

8-Hydroxyethoxy-2-methylquinoline (8).

2-Methyl-8-quinolinol (318 mg, 2.0 mmol)% DMF (20 mL)(Z{f## L, 2-Bromoethanol (284 pL, 4.0
mmol), Cs,CO; (1.30 g, 4.0 mmol)% 1%, 105°C T 14 BEfHE#E L7z, Eifig— F/1(50 mLx2) T L,
ARE & fafn B HEOK THed L7 %%, BEOKEREE T MU U A THKL, WEZERE L. RiEL >
VAN a~ NI T 7 4—(Zaak)Vh/AZ ) — =20/1)THELTHMY 8 ZIVE 276 mg
(68.0%) CH#7=. 'H NMR (400 MHz, CDCl5) & 8.07 (d, J = 8.4 Hz, 1H), 8.02 (s, 2H), 7.49 (dd, J= 1.2, 8.0
Hz, 1H), 7.42 (t, /= 7.6 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H), 7.28 (dd, /= 1.2, 7.6 Hz, 1H), 5.98 (s, 1H), 4.34 (t,
J=4.8Hz, 1H), 3.95 (d,J= 3.6 Hz, 1H), 2.77 (s, 3H). MS (ESI) m/z 204.1 [M+H]".
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8-Hydroxyethoxyquinoline-2-carbaldehyde (9).

LAY 1 ERBROARIEIZE Y, (LEW 80D, HIY 9 Z L& 139 mg (47.0%) THH7-. 'HNMR
(400 MHz, CDCl;) 6 10.2 (s, 1H), 8.21 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H), 7.56 (t, J = 8.0 Hz, 1H),
7.43 (d, J=17.2 Hz, 1H), 7.17 (dd, J = 1.2, 7.6 Hz, 1H), 4.95 (s, 1H), 4.37 (t, /= 4.4 Hz, 2H), 4.16 (d, /= 3.6
Hz, 2H). MS (ESI) m/z 218.1 [M+H]".

(8-Fluoroethoxy-2-quinolinylidene)(8-methoxy-2-quinolinylidene)azine (10, BQ1).

L& 2 (45.0 mg, 0.24 mmol)%Z MeOH (10.0 mL)(Z¥&f# L, {LE%) 7 (63.1 mg, 0.29 mmol) % Il % 7=.
FOGH % 70 °C T 17 BERIBHR L7-%, 7 0 odR/L AG0 mLx2) THi L7z, AHEE & fafn &tk Tk
B Llcte, BOKEEET RY v ATHKL, WA RBEEELE. fSonlEEr Y h oy~

7T T 4=\ T VKT = VD) THEE L CHMY 10 ZILE 20.5 mg (22.0%) T/, 'H
NMR (400 MHz, CDCl;) & 9.80 (s, 1H), 9.02 (s, 1H), 8.35 (dd, J = 5.6, 8.8 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H),
8.19 (d, J = 8.8 Hz, 1H), 7.89 (d, /= 9.2 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.60-7.48 (m, 3H), 7.41 (t, J = 6.0
Hz, 1H), 7.26 (dd, J = 1.6, 8.8 Hz, 1H), 7.19 (d, J = 7.2 Hz, 1H), 4.99 (dt, Js = 47.2 Hz, J = 3.2 Hz, 2H), 4.59
(dt, J; = 27.2 Hz, J = 3.2 Hz, 2H). "C NMR (100 MHz, CDCl;) § 163.0, 162.5, 161.8, 154.7, 152.2, 140.4,
136.5, 135.2, 132.8, 130.1, 129.2, 128.1, 128.0, 123.7, 120.6, 120.0, 119.4, 119.25, 110.7, 108.1, 81.0, 68.4.
F NMR (400 MHz, CDCl;) & 222.8. HRMS (FAB) m/z 388.1341 [M]".

(8-Fluoroethoxy-2-quinolinylidene)(8-hydroxy-2-quinolinylidene)azine (11, BQ2).

LA 10 L RO GRRIEIZ L0 LA 5 05, BRI 11 2 U5 4.81 mg (9.17%) T#37-. '"H NMR
(400 MHz, CDCl;) 6 8.92 (s, 1H), 8.89 (s, 1H), 8.39 (d, /= 5.2 Hz 1H), 8.37 (d, /= 5.2 Hz 1H), 8.23 (s, 1H),
8.21 (s, 1H), 7.54-7.48 (m, 3H), 7.18 (dd, J = 2.0, 6.8 Hz, 1H), 7.12 (d, /= 7.6 Hz 1H), 7.19 (d, /= 7.2 Hz,
1H), 4.94 (dt, Jy = 47.2 Hz, J = 4.4 Hz, 2H), 4.58 (dt, J; = 26.8 Hz, J = 4.0 Hz, 2H), 4.14 (s, 3H). "C NMR
(100 MHz, CDCl;) 6 162.04, 162.00, 161.9, 155.6, 154,6, 152.5, 152.4, 140.3, 140.0, 136.51, 136.50, 130.1,
130.0, 128.1, 128.0, 120.7, 119.6, 119.5, 110.9, 108.2, 81.1, 68.8, 56.2. ’F NMR (400 MHz, CDCl;) &
222.9. HRMS (FAB) m/z 403.1576 [M+H]".

(8-Hydroxyethoxy-2-quinolinylidene)(8-methoxy-2-quinolinylidene)azine (12).

L& 5 (47.3 mg, 0.24 mmol)%Z MeOH (10.0 mL)(Z¥&fi# L, {LE%) 9 (61.3 mg, 0.28 mmol) % Il Z. 7=
SR Z 70 °C T 17 Rl ###R L7k, WA BERE L. BoniEs v IV hrvra~ v
T4 —(ZaaRV A/ AL ) )b = VD) THER L THMY 12 ZILE 17.7 mg (18.9%)T/&7-. 'H
NMR (400 MHz, CDCl;) § 8.92 (s, 1H), 8.83 (s, 1H), 8.34 (d, J = 4.8 Hz 1H), 8.31 (d, J = 4.8 Hz 1H), 8.21
(d, J = 7.6 Hz 2H), 7.58-7.46 (m, 5H), 7.24 (dd, J= 3.2, 6.0 Hz, 1H), 7.12 (d, J = 8.0 Hz 1H), 4.38 (t, J = 4.4
Hz, 2H), 4.14 (s, 3H), 4.07 (t, J = 4.4 Hz, 2H). MS (ESI) m/z 401.1 [M+H]".
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(8-Methoxy-2-quinolinylidene)(8-(toluenesulfonyl)oxyethoxy-2-quinolinylidene)azine (13).

&% 12 (17.7 mg, 0.044 mmol)% CH,Cl, (5.0 mL)IZ¥&f# L, p-Toluenesulfonyl chloride (25.3 mg,
0.13 mmol), DMAP (filtift ), Et;N (24.7 uL, 0.18 mmol) % Il % 7=. BUGNR % IR T 3 FEfi#E#E L 7244,
7 v a /L AR5 mLx2) CHiH L7, AR % fafi K Cheve L7214, BKEREET R U w7 A CHiK
L, WA RIEREE L. Bonimikezs Va5 rsa~ NI 7 o—(Zaak)V b/ AR ) —)b
= 10/1) TR LT HA 13 Z L 2.18 mg (8.9%) T4F7=. 'H NMR (400 MHz, CDCl;) & 8.94 (s, 1H),
8.81 (s, 1H), 8.38 (d, /= 8.8 Hz 1H), 8.35 (d, /= 8.4 Hz 1H), 8.24 (d, /= 8.4 Hz 1H), 8.20 (dd, /= 0.4, 8.8
Hz, 1H), 7.84-7.79 (m, 4H), 7.48 (d, J = 4.8 Hz 2H), 7.46 (dd, J = 1.6, 6.8 Hz, 1H), 7.34 (d, J = 8.4 Hz 1H),
7.13 (dd, J = 1.2, 7.6 Hz, 1H), 7.09 (t, J = 4.4 Hz, 1H), 4.59-4.53 (m, 4H), 4.15 (s, 3H), 2.38 (s, 3H). °C
NMR (100 MHz, CDCls) 8 161.95, 161.94, 155.5, 152.3, 154,6, 142.9, 139.95, 139.94, 137.4, 136.5, 130.0,
129.9, 129.6, 129.5, 128.5, 128.09, 128.07, 126.99, 126.98, 119.6, 119.57, 119.56, 118.0, 108.5, 108.2, 108.1,
56.2,41.9,21.4, 14.1. HRMS (FAB) m/z 555.1702 [M+H]".

Thioflavin T (ThT)& AV WY R LA V==V T T v A

o-Syn EEEEK(0.23 uM), ThT (2.7 uM), I L OHERLEW(23 nM)D TBS IR G HK % 1R T 30 43
A v F2X— bk L7=%%, % Multi Wellplate (0.4 mLx96 wells flatbottom, Sumitomo Bakelite Co.,
Ltd)Z o L7z, @t~ L— bk U —& —(Infinite M200PRO, TECAN)% F\C ThT O EHE % 1l E
(BhEL 2 = 440 nm, HEHE R 484 nm) L, 85% Control LA T OfE %7~ L 7= #BR L AW % a-Syn f& &AL
G LTE L. % Control 1%, #E LA DAFAE TITH81T 2 ThT OFOCHREE & IEFIE T2 T
% ThT OEEEO E L TER LT,

AR BEEEIR O 1L
PBS % VN T ABiap 2% 025 mg/mL OIREIZ/2 5 X O ICFHR L7, 37°C T 42 KfflA > F a2 ~— |
THIEITEY, AP BRI 2 R L 7.

ThT 25 &V H Y R LEBAEER

0-Syn BEEEIR F 7213 AP BEEE1K(0.23 uM), ThT (2.7 pM), 35 X OV BQ #5E/4(0.12 nM — 9.1 pM)? TBS
IREWIK A IR T 30 24 o F 2 _X— bk L7121k, iK% Multi Wellplate (277 L7z, @7 L— b
U — & —% T ThT Oz 58 2 JE (AL & 440 nm, d¢63E K 484 nm) L, GraphPad Prism 5.0
(GraphPad Software Inc.) % HIV N THOCHREE OPREMI#R 2 (ER L, FEILFREJICH R M L. 556
7= ICso 725, Cheng-Prusoff & K; = ICso/(1+[LYKJIZIESNWT, FEAHETEE)ZHEH L. [L]
I% ThT IRFE %, o-Syn EREEIRIS KON AR BEEEIRIT KT 2 #E G MBI E 2 (Ky) 1, ThT @ Ky: 0.40 uM 35 X
0031 pM & ZRER V=,

[*F111 (("*F1BQ2)D Ak
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B 2 & AR kA T F SRR A SR U 7o EEERATER AR & L TEA W 13 (1.0
mg)A Ao 72734 T, DMSO (200 pL)Z¥EfR L 7= F 2%, 100°C T 20 /MM L7, GHE
ZEIRICR LI, W27 VT U508 F TR E L. RIEZBEIFEQ0 uLIWZEf L, T 747
A 7 A E4EEL Cosmonice Filter (S) (0.45 pum, 4 mm) CALEL L7-%%, #ifH HPLC (0.1% Et;N &
MeCN/H,0)% FVC[¥F]11 ([PFIBQ2) & A& 5L L 7=.

LogP fEHIE
F1EF IS EREOFEEZHNCITo72. -4 27 % 7 —/(3 mL)EB LU PBS (pH 7.4, 3 mL)23 A
> 721 DI PF1T (["*FIBQ2) (74 kBq) & Iz 7=.

B~ U A% T RN U RE 50 A 3258
WEE SRR EE AW TiTo 72, [F)11 ((®FIBQ2) (74.0 kBq, 100 pL)% E#kRK L v #
517,
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2.1.2. FERLEEBE
ThT 2B VN RE LA V== 7T vk A

B-— MRk, BBB ZimtE, MU OB AMEMED 3 SDOBPEEICLIVE LN
150 DHEBRILEMIZHONT, a-Syn BERE~DOIEEMEZ T 5720, B-2— MEEREL A
FTLENT B —T ThT A Y Vo R T OBAEREREIT o 7. AeHliElx, R 267
WEAT DR~ RS TAEAEMIZOWT, a-Syn BHERICK T DG HAMEEZ FH T2 FiEE L
TRICFIA SN TE 2l 19 o Syn fEAGMILEMERRTH ECHFRATHLIEEA DR
. A7 V== 7T v A Wb G LD D % Control {4 Table 2-1 12777
% Control 1X, WELAMOIFE FIZHIT D ThT OELIRE & IETF(E FICIBIF D ThT OELHRE D
tb& LTEFRL, 85% Control LA F Dl Z /R LT #BRL G WA a-Syn fEEME(LE & LTl L7z,

ZOFER, a-Syn#EEMRIZK L CThT & BA L CThTH KR DA % 95 S & 2 b A % 11
i L U 7= (Figure 2-2). $FI12, BQE# % k& L 72KPTJ10017 (62.1% Control)3 X OB /L= U ¥H
T 2 JE b L 72 IDP-3** (61.0% Control)ix, ThTIZX T 5@ WA ERAZ R Lz, BlEX
¥, KPTJ100173 X OIDP-373 a-Syn#t SR K~ D m WS B2 /R 2 L B R2 S, Wi{b&
Na-Synf A —2 7 7a—7ORBICMTTERLERY) — NMeEW e 55 2 LRSI,

AREITIE, KPTII0017D b EZ Sk L L7 o — 7 b & B L=, £ 2T, o-Synfiatk
AT ECTHERMELZEX ONEBQEK AR T 52 & L L. £7-, PETHEM L L CTHIR
THHEND"FOEAZMEL, £ ReX v EEN L TCIAA R FLELZEAT LI LT, |
SHE 7 FIEFRBQFAEIR[*FIBQI~2% &% &t « AL L (Figure 2-3), = Da-Syntf A —Y 7 71—
7L LTCORAMEAEFHE L7z,

Table 2-1. List of library compounds in the screening assay and % Control value of each compound.

Compound % Control Compound % Control Compound % Control
KPBA10101 90.13 KPTJ16752 102.6 KPYC08509 87.56
KPBA10078 91.48 KPTJ17336 101.8 KPYC08592 93.10
KPYB10896 89.73 KPTJ17374 101.4 KPYC08606 88.06
KPYC10736 88.62 KPTJ17377 102.4 KPYC10005 97.22
TPNA00406 88.89 KPTJ17954 105.5 KPYC10926 97.12
TPNA10487 89.90 KPTJ18005 104.6 KPYC10991 95.31
TPNA10670 94.17 KPTJ18017 104.4 KPYCI12152 96.47
TPNA12342 91.24 KPTJ18034 106.6 KPYCI12161 95.59
KPVJ00178 92.38 KPTJ18039 97.75 KPYC12162 93.37
KPVJ00279 93.83 KPTJ18041 101.1 KPYC12165 93.81
KPTJ00100 87.61 KPTJ18042 97.61 KPYHO00072 89.55
KPTJ00108 85.48 KPTJ18094 104.3 KPYJ00023 93.62
KPTJ00110 86.97 KPTJ18232 95.27 TPNAO00901 94.37
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KPTJ00865
KPTJ00979
KPTJ01007
KPTJ01012
KPTJ10017
KPTJ16057
KPTJ16407
KPTJ18929
KPTJ19983
KPTCO00336
KPTC00449
KPTG00191
KPTG00196
KPTJ00044
KPTJ00045
KPTJ00145
KPTJ00900
KPTJO1537
KPTJ01835
KPTJ10423
KPTJ10776
KPTJ10828
KPTJ10832
KPTJ10856
KPTJ10857
KPTJ11103
KPTJ11667
KPTJ11780
KPTJ12872
KPTJ15071
KPTJ15293
KPTJ15511
KPTJ16239
KPTJ16391
KPTJ16557
KPTJ16683
KPTJ16746

88.52
88.12
88.68
87.70
62.11
76.44
88.88
87.97
90.75
101.1
101.4
100.6
99.90
99.70
100.5
100.2
101.9
100.2
99.73
99.59
101.7
97.94
99.98
97.99
98.60
96.96
96.31
95.66
96.03
98.03
98.22
95.90
97.56
99.04
97.63
106.7
96.48

KPTJ18287
KPTJ18350
KPTJ18504
KPTJ18690
KPTJ18691
KPTJ18783
KPTJ18995
KPTJ19104
KPTJ19297
KPTJ19310
KPTJ19317
KPTJ19487
KPTJ19577
KPTJ19612
KPTJ19896
KPTJ19932
KPTJ19954
KPVJ00323
KPYB00527
KPYB10292
KPYC00826
KPYC00829
KPYC02942
KPYC08123
KPYCO08137
KPYC08148
KPYC08191
KPYC08195
KPYC08348
KPYC08370
KPYCO08374
KPYC08410
KPYCO08487
KPYC08497
KPYC08505
KPYC08506
KPYCO08507

96.26
98.41
111.4
116.3
115.0
94.12
106.2
90.08
93.36
95.12
93.31
93.81
94.70
93.56
89.91
91.50
95.15
91.78
92.73
91.47
93.00
92.89
84.38
83.52
91.81
90.55
93.21
89.14
93.45
91.21
92.87
90.45
90.86
82.12
84.96
92.41
92.67

TPNAO01274
TPNAO01917
TPNA12631
KPTJ11351
KPTJ11352
KPTJ11672
KPTJ14312
KPTJ14998
KPTJ15032
KPTJ15832
KPYC08207
KPYC08214
KPYC08217
KPYC08246
KPYC08345
KPYC08356
KPYCO08372
KPYC08383
KPYC08456
KPYC08488
KPYCO08531
KPYC10685
KPYC12163
KPYHO00037
KPYHO00046
KPYHO00066
KPYHO00067
KPYHO00068
KPYHO00069
KPYHO00070
KPYHO00071
KPYHO00073
KPYH00074
IDP-3

92.77
92.16
94.25
85.95
91.95
91.51
90.75
90.94
89.68
85.86
89.46
89.07
89.95
88.72
106.6
86.33
87.71
85.91
79.09
78.05
78.56
87.62
88.43
88.56
88.04
88.47
90.66
86.48
86.93
86.64
85.63
86.06
84.98
60.98
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Figure 2-2. Chemical structures of a-Syn-binding compounds in a screening assay.
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Figure 2-3. Design and chemical structures of '*F-labeled BQ derivatives.

BQ iFE AR D RL

Scheme 2-1 |2 BQ B8RO AR 2 773, 2-Methyl-8-quinolinol % HF&FEF & LT 12 TREA#
AW 1, 4,7, BELO9 2R 32.0-72.2% TiH7=. Z D%, Wolff-Kishner 3Ec > ck v R
VEMEESEDLZETILEM 2L BLUS 25, 2Dk, BQEKEERSE, &E&EEY 10 (BQI)
BLO 11 BQYEKRIHE 5.1 BLWI3% TR, £z, {LEW 12 LY p-Toluenesulfonyl chloride %
FAWTZ b RS 2/, [PFI1T ([PFIBQ2) DEEFRBTERA 13 2 157-.
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N >cHo N NH,
OH OH
1 2
©) N (a) S (b) S
~ ~Z p/ PN
’ N > N >cHo > N NH,
B 2N (0N (N
P 3 4 5
N
OH
(d) \ (a) =
' N7 > NZ “cHo
O e O e
6 7
(e) D (a) D
N7 > NZ “cHo
O\/\OH O "oH
8 9

F\/\O

®)
2,5 ——> NS m

10 (BQ1): R=0H
11 (BQ2): R = OMe

HO\/\O TSO\/\O
5 L; / N m @(l;N /\(/\fj

Reagents and conditions: (a) SeO,, 1,4-Dioxane, reflux, 100 °C; (b) N,H,-H,O, MeOH, rt; (c) CH;l, NaH,
DMF, rt; (d) 2-Fluoroethyl p-toluenesulfonate, Cs,CO3;, DMF, rt; (¢) 2-Bromoethanol, Cs,CO3, DMF, rt; (f)

7, MeOH, reflux, 70 °C; (g) 9, MeOH, reflux, 70 °C; (h) p-Toluenesulfonyl chloride, DMAP, Et;N, CH,Cl,,
rt.

Scheme 2-1. Synthetic routes for BQ derivatives.

ThT Zie ) Ao K& LS ESER

% BQ #FEARD a-Syn BEEEA~DOFREEBAMELZ TN 272912, ThT ZHi5 ) Vo K& LeBd
PHEFERZIT o 7. T OME, BQ FHEAROEIMEKFHIT ThT OHOGIRELANHTY L 7= (Figure 2-4A).
BoNHEMR L VFEHLZ 10 (BQDIB LN 11 (BQ2)D a-Syn EEEKIZNT 5 K % Table 2-2
279710 (BQDB L V1 (BQD KfEIZ 17.0nM B L N11.6nM &, U — F{LAPD KPTI10017 (3.4
aM) & L CREZ R L2 b 00, W7 e —71% BQ B 2 HF L7 5 Ta% s X 0, o-Syn KEEE
%A@%wﬁéﬁﬁ@%ﬁﬁzkﬁ%%ﬂ&ﬁot.w@n%%W®ioAﬁ EHEIRIT B-3—
ELEEICTOREBOREE L, PR MEREBE NN CIRRIET DIER N ZHHRE ST
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%0 Limid o T, ART a-Syn BEEEREZ BT D720, B-— MEEEZRHET D L HskE s he
0-Syn A A= 77 a—7I20%, AP EEERIZKT LT a-Syn EEEER~D mWREEZIRMEN RO S
5. £ 27T, 10 (BQHFB LT 11 (BQ2)D AR EEEIRITKI T DM B AIMEZL a-Syn B2 W56
ERERICEHI L7=. ZOREE, BQ FHEAROIMEMKAFIINC ThT OE5ERE 23455 L (Figure 2-4B),
W7 a—7 0 AR BEEMRIZKTT 2 KEIZ 8.5nM B LV 7.3n0M &, KPTJ10017 (1.1 nM) & kbl LT
EEZRL7ZH OO, o-Syn EEKICHT D KEE K L TREZ R LIZZ EMD, 10 BQHB LW
11 (BQ)IE A BEEEIRIZX L TH RV A HAMEZ R T2 E R L L oz,
PLEOFER X 0, KPTI10017 DfbFAEiE 2 ik L L Co A r =T V28 A LTz BQ #FERIL

BEED a-Syn A A—P 0 77 u—7 LAk, a-Syn B IR $ KO AR BEERO WU LT h L
EABRMEE RT 2 LS E Ao T

>
w

1 1501
S 100 S
-— [ ] ——
S g 100
S 50- 2
S 3 2 504 I
0 T T T 0 T : T
0 2 4 0 2 4
Log[Inhibitor] (nM) Log[Inhibitor] (nM)

Figure 2-4. Inhibition curves of 11 (BQ2) for a-Syn (A) and AP (B) aggregates.

Table 2-2. Comparison of binding affinity of BQ derivatives for a-Syn and AP aggregates.

K; (aM)*
Compound
a-Syn ApB
10 (BQ1) 17.0£3.5 85+3.6
11 (BQ2) 11.6+£2.6 7.3+0.7
KPTJ10017 34+0.1 1.1+£0.6

“Values are the means + standard errors of three independent experiments.
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[*F111 ([""FIBQ2)D &%,
Scheme 2-2 |2 "F a2 7R3, NI VRIBRIARZE VT, [FIKF 3 £ O Kryptofix2.2.2 (2 X %
7 v FE T, [SFI11 ([FIBQ2) & A FHIR 1.2%, HEHMbZR0MIEE 95%LL ETAR L7,

["®FIKF

TsO 18
N "0 Kryptofix2.2.2 X o
NN P | Ny —_ = N NN | Ny
O = DMSO O =
13 ['8F111 (['®F1BQ2)

Scheme 2-2. "*F-Labeling of ['*F]11 (['*F]BQ2).

EH~ 7 A % F T (RN B RE > 4 5

[*F111 ([ FIBQ)DAANENIE & 5l 3~ 5 728, IE#~ U A% AW RN e LR & 1T > 7.
Z DfEF % Figure 2-5 3 L O Table 2-3 12783, [®F]11 (["FIBQ2)I% % i £ 22 IEVAME(LogP = 2.62)%
KOV 758402 Da)Z ik L C, #5452 DRI IT 2N EEE D 1.59% ID/g & &5 BB
HIBATIEZ R Lz, 97205, [PFI11 ([FIBQUZEEFED a-Syn 4 A — > 7 7 10 —7(<1% ID/g)
EHE L TEW~ T AMB T AR L % a-Syn 4 A= 7 T u—T ORI EIT H TR ) —
RMbEm 720155 2 LSz, £z, 5 30 55438 LV 60 I 1T DN U R &3 1.46
BELO135% ID/g &, [“F11 ((PFIBQIIMIN~B1TH4, MilEAEZ R Lz, ZhiE7 e —7 O
FEA~OIERRIFE G DR T LI TREEN B 2 vz, EEE, AEICEEICFET I ) VT
=Y R & X7 ' (Myelin basic protein: MBP) % EE AL/ & L, MBP (2L a-Syn EEE K
0 AP BEEEIRT E O A LR 7 B RRER & FIRE, -3 — MEENEEICHEETHZ ENMbNA TS
ZEMB N Tu—T L OMAEERAPEESNS. &5, BEDO AR Tau f A—V 77 a—
T LR BT R U EEESR C MR A T =0 ST AR A O T SR E L EZ LN L OO,
ZOREMIFAHTHD. A7 u—7 OMEERICE T D A EERMEZ M LR, [*Fn
(["“FIBQ2)IFARE AL A\ VR 22 PR~ D I A T M3 L ORI e i ~ D8RR 2R LT, &
72, B~OBEELRERBIRD SN2 ho72Z L b RS 60 3% T 1.93% ID/g), AEIZEIT 507
v EBIFAE U2 EARIE I T,
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Figure 2-5. Brain uptake and clearance after intravenous injection of [*F]11 (['*F]BQ2) into normal mice

(male, n=15).
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% ID/g
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—e—
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10 20 30

40
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Table 2-3. Biodistribution of ['*F]11 (["*F]BQ2) in normal mice.”

Time after injection (min)

Tissue 2 10 30 60
Blood 13.4 (0.93) 7.05 (0.56) 6.80 (1.66) 6.64 (0.40)
Liver 17.0 (2.03) 10.6 (0.70) 8.58 (1.33) 7.45 (1.27)
Kidney 10.6 (0.48) 6.68 (0.55) 6.28 (0.73) 5.83 (0.69)
Intestine 2.67 (0.27) 4.43 (0.37) 8.42 (1.91) 12.4 (1.76)
Spleen 3.41(0.23) 2.59 (0.39) 2.26 (0.50) 2.22 (0.39)
Pancreas 4.16 (0.59) 3.07 (0.31) 2.62 (0.62) 2.16 (0.33)
Heart 6.97 (0.42) 4.03 (0.52) 3.65(0.92) 3.95(0.51)
Lung 9.33 (1.17) 5.19 (0.67) 4.45 (0.76) 4.39 (0.44)
Stomach’ 1.77 (0.52) 3.28 (0.51) 5.04 (1.25) 5.41(1.19)
Brain 1.59 (0.16) 1.39 (0.14) 1.46 (0.30) 1.35(0.11)
Bone 3.54 (0.74) 2.45 (0.42) 1.96 (0.77) 1.93 (0.17)

“Each value represents the mean (SD) for five animals.

"Expressed as % ID.
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2.1.3. /NE

AHENZEBWT, a-Syn A A—T 277 a0 —7 ORFEMIN RN L TV D BUR 2874, BE
570 —7 DL FHEIEZIN DR VIE O Z L Loy Fkitic L5 7 v — 7% %5
B L7, 22°C, MBOIENTA 7TV —2HWeAZ V== 72 K0 Fife72 U — NME&w
ARFETLZLLL, UTICRRD#EREG.

(1) B->— MRk, BBB @i, S PERERE O AR EIED 3 A% EHEICR T, £ 150 ofbs
Wy ib LT,

(2) ThT ZHAY H> N e LIZsABERERICBW T, 52 KPTI10017 35 X OV IDP-3 23, ThT @
o-Syn FEE T T D m WL EREZ R~ L.

(3) KPTJ10017 DAL FHEEZ AR L LT, EAX ) U U BQEMKAMREEL, b FeXxs L2 AL
TINA R ET L ILAEA LT BQ M B RG - AR LT

(4) KPTJ10017 & [FEE, 10 BQDIB LT 11 (BQ)IXW Tt o-Syn BEER~DEWFEAH M %
RLTE.

(5) N IOVHIERAZ V2 PR EERR ARSI K 0 S S 2 [PFIL ((PFIBQ2)IE, MPN T OTRIE N AR
L=boo, 7 a—7 LHER L CTEW~ U A THEZ2 R~ LT-.

EDOFEREIY, A7V —=0 712K aSyn fEAMHEZ RTHHEKE LTBQ Z AL, KF
¥ JfE L U7z o-Syn #2189 PET 7' o — 7~ A & v, [PF)11 ([*FIBQ)D BRI KT LT=. — 77,
KT —T1E AR BEEARA~DFEAME R LT Z £ 5, a-Syn BEEARA~DOFEAEIPEIC BV CiREZ
HLT-.
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2 Hi
o-Syn BEEERA~DOFEGRIREOM L2 B L2
1V 3 AR DA R & T

F2EE IEHICBNT, MADILEMTA T TV —2HW=ZA7 V) —=2 7 %47\, a-Syn §EE
EA~OEWESBFMEZ R THREK & LTBQEKA M Lz, S 610, T a g L L7z PET
Zu—7RICkTh L, ["FIBQ2 #157=. LL, A7 o —71%, BHFED a-Syn f A—Y 771
—7 L ARE, AP BEEMRICK L THEWEABIFIMEEZ R L2 L5 ®, o-Syn BEER~DFE AR
PICHREEA L, Filte e —7HENRRDONTZ. 22T, BIfiORA 7 J—=2 7128\ T
KPTJ10017 & & b b a VA TH 5 IDP-3 % Y — MG & Uiy fakit 2 5t
L7, o-Syn BEEARZIEN & LI 7 e —T BI OOV a Vv ERERBELE LI ABA A= T
7'u—7 ORI DB EOMIALE R O hr o VMR E A D E I O A
P a-Syn BEE R ~DOFEA BRI Z R L7 £ % AP EBER~OES BRI 2K TS E2 50707 7
0—FThbEEZ. ULZEELZT, Ila EgkE e o7 ) —/UiERL A28 AT
HZ LT, G oM PIPUER A L 2 Bk R(Figure 2-6) & #%EF AL, o-Syn BEEE~OREE
BRI d & OE B8R ME I BI 9 2 A& TE MEAR B 2 Beat L7z

(0]
=
Aryl group O Aryl group
at R' position | 8 No at R2 position
I

IDP-3

b

(o] (o} O
S
123/125) L~ ¢ N 123125, F ’ N©T 12325 : N
| I I
o} 0} o}
jovas cHliNN oo oW coAL o
3 | 3
1231125 N7 T/ 123125 ~NF ’ NO, 123125 & NO,
(¢] (¢] o}
= N = =
SOAL® JOG RS DAR®
1281125, NO, 123125 N NO,  123/125) NO,

Figure 2-6. Design and chemical structures of '**'*I-labeled chalcone analogues.
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22.1. EBRFE
el - s

B2 EE 1 HEEURIE - IR Lz, B A A4 A & 8T (Electron ionization mass
spectrometry: EI-MS)(Z13, FRAStEEHEYEFTRER 2 0~ 277 7 E&54EF GCMS-QP2010 PL
ERWTHIE Lz, X7 LA /3T —BE B L OAD BE TR A 1X, S ER R G
FRTERL VRSN b OZEM Lo, SoRRegIE, A ) X ARASHER FSX100 2 vy
THIZE L. BEfamEBRO7=%D, a-Syn |X rPeptide 1 L D BEA L 7=.

Y

1R 1 HEIERIERIS, WA - fF L7

AV 3 AEFIR DAY
5-Acetyl-2-(tributylstannyl)pyridine (2).

{£&% 1 (200 mg, 1.0 mmol), Bis(tributyltin) (3.0 mL, 12.0 mmol), Pd(PPhs), (231 mg, 0.20 mmol),
Et;N (5.0 mL)% 1,4-Dioxane (10 mL)(Z¥&f# L, 95°C T 2.5 BEfHE L7z, WA LR E LT-1&, 7%
EE VI TFNTa~x NI T T 4 —(HE= T V/~FH 2 = 1/4)THRE L THNY 2 ZILE 120 mg
(29.3%) CT#37=. 'H NMR (400 MHz, CDCl3) & 8.92 (d, J = 2.0 Hz, 1H), 7.84 (d, J = 8.8 Hz, 1H), 7.72 (dd, J
= 1.6, 8.0 Hz, 1H), 2.58 (s, 3H), 1.86-1.66 (m, 6H), 1.54-1.42 (m, 6H), 1.35-1.18 (m, 6H), 0.94-0.88 (m, 9H).
MS (ESI) m/z 412.2 [M+H]".

5-Acetyl-2-iodopyridine (3).

{bE# 2 (120 mg, 0.29 mmol)% 7 1 AR /L AG.O mLIZIAME L, I VRO 7 1 kL AEIE66 L,
50 mg/mL) % H z CEIE T 30 M Uz, fafMifime k£ b Y o LKIRIR CROG & 15 1k L7214,
7 1\ R/L M40 mLx2) THiH L7e. A 2 fafn ik Ty L7, KRR R U w7 A Chik
L, WA ERE L. RiEE L VAN a~ NI T 7 0 —(HE=F L/~ = 1/4)THH
LCHAW 3 ZILE: 45.7 mg (63.2%) TH37=. "HNMR (400 MHz, CDCl5) & 8.87 (d, J = 2.4 Hz, 1H), 7.88
(d, J=8.4 Hz, 1H), 7.83 (dd, J = 2.4, 8.4 Hz, 1H), 2.61 (s, 3H). MS (ESI) m/z 247.9 [M+H]".

6-Bromoquinoline-2-carboxaldehyde (5).

{b-E4) 4 (444 mg, 2.0 mmol)% 1,4-Dioxane (20 mL)IZEFE L, SeO, (266 mg, 2.4 mmol)Z /Il x., 100 °C
T 13 RFERFE L7z, 7 maR/b (50 mLx2) THIE U, AHE)E 2 fafin &K THeve L7k, HEKER
B U U ATHKL, WEEZRIEREE L. BEE VSV a~ N7 77 0 —(Hilik=F v/
AFY 2 =1/3)THR L T HBY S % I 286 mg (60.9%) TH+7~. 'TH NMR (400 MHz, CDCl3) § 10.2 (s,
1H), 8.23 (d, J = 8.4 Hz, 1H), 8.13 (d, J = 8.8 Hz, 1H), 8.09 (d, J = 2.0 Hz, 1H), 8.05 (d, J= 8.4 Hz, 1H), 7.90
(dd, J=2.4, 8.8 Hz, 1H). MS (ESI) m/z 236.0 [M+H]".
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1-(6-Bromoquinline-2-yl)ethanone (6).

L& 5 (200 mg, 0.85 mmol)% Toluene (636 pL)Z¥AEM# L, Nitromethane (206 pL, 3.8 mmol)F L O
1,1,3,3-Tetramethyl guanidine (16.1 puL, 0.13 mmol)% 1%, 110 °C T 1.5 BEf#R#R L7=. faFniRig/k5
F MU U AR N A SR A5 1R L%, BER— /L (30 mLx2) THIH L, Aik)E 2 fufi ik
Vel L7ctk, BEOKREEET R U U ATHKL, WA BERE L. g2 Vo5V~ 75
7 4 — (FER =T L/ ~F 2 =1/6) TR L THMY 6 % ILE 83.0 mg (39.2%) CTf%7=. 'H NMR (400
MHz, CDCl;) 8 8.16 (q, J = 7.7 Hz, 2H), 8.07 (d, J = 9.2 Hz, 1H), 8.05 (d, J = 2.0 Hz, 1H), 7.85 (dd, J = 2.0,
8.8 Hz, 1H), 2.86 (s, 3H). MS (ESI) m/z 250.0 [M+H]".

1-(6-(Tributylstannyl)quinline-2-yl)ethanone (7).

LA 2 ERBROARIEIZE Y, (LEH 6 22D, I 7 %I 25.0 mg (48.6%) TFH7=. 'HNMR
(400 MHz, CDCl;) 6 8.24 (s, 1H), 8.08 (d, /= 1.2 Hz, 2H), 7.94 (d, /= 2.0 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H),
2.87 (s, 3H), 1.68-1.54 (m, 6H), 1.48-1.36 (m, 6H), 1.28-1.18 (m, 6H), 0.91-0.88 (m, 9H). MS (ESI) m/z
462.3 [M+H]".

1-(6-Iodoquinline-2-yl)ethanone (8).

LA 3 LRBROARIEIC LY, (LEH T D, BRI 8 ZILE: 12.9 mg (89.2%) TfH7=. 'HNMR
(400 MHz, CDCl;) & 8.28 (s, 1H), 8.14 (d, J = 1.2 Hz, 2H), 8.02 (d, J = 4.4 Hz, 1H), 7.91 (d, J = 8.8 Hz, 1H),
2.85 (s, 3H). MS (ESI) m/z 298.0 [M+H]".

6-(Tributylstannyl)-2-naphthaldehyde (10).

ba 2 LIRBEOGRRIEC LY, LA 9 5, BRI 10 2L E 119 mg (62.6%) T147-. '"H NMR
(400 MHz, CDCl3) & 10.1 (s, 1H), 8.43 (d, J = 8.8 Hz, 2H), 8.01 (dd, J = 2.0, 8.8 Hz, 1H), 7.90 (dd, J = 1.6,
7.6 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.68 (d, J = 8.4 Hz, 1H), 1.76-1.55 (m, 6H), 1.44-1.32 (m, 6H),
1.24-1.10 (m, 6H), 0.92-0.88 (m, 9H). MS (ESI) m/z 447.2 [M+H]".

6-lodo-2-naphthaldehyde (11).

E& 3 LRABRO GBI LY, (LEW 10 25, BRI 11 Z I E 68.5mg (91.2%) TfF7=. '"H NMR
(400 MHz, CDCl3) & 10.2 (s, 1H), 8.31 (d, J = 9.6 Hz, 2H), 7.97 (dd, J = 1.6, 8.4 Hz, 1H), 7.84 (dd, J = 2.0,
8.8 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.8 Hz, 1H). MS (ESI) m/z 283.0 [M+H] .

1-(6-Iodonaphthalen-2-yl)ethanone (12).
G 6 L RO GHEIEIZ LY ALAE® 1106, BRYY 12 Z IR 15.2 mg (48.3%) Cf37-. 'TH NMR
(400 MHz, CDCls) 6 8.24 (s, 1H), 7.78 (d, J= 9.2 Hz, 2H), 7.77 (dd, J = 1.6, 8.8 Hz, 1H), 7.68 (s, 1H), 7.56
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(d, J= 8.4 Hz, 1H), 1.81 (s, 3H). MS (ESI) m/z 297.0 [M+H]".

6-Bromo-2-methylquinoxaline (14).

{bE4 13 (935 mg, 5.0 mmol)% EtOH (50 mL)IZ#%f# L, Methylglyoxal (40% in H,O) (450 pL, 6.5
mmol)Z % 7=. IS4 50 °C T 1.5 Ref#R L7-#%, WA BIEEE L. SonEEx Y
BTN~ N7 T T 4 — (R T V~F Y =1/3) TR L CHAY 14 ZILE 710 mg (63.6%)
T#537=. '"HNMR (400 MHz, CDCl;) 5 8.74 (d, J = 1.6 Hz, 1H), 8.23 (dd, J = 2.0, 20 Hz, 1H), 7.91 (q, /= 9.5
Hz, 1H), 7.80 (ddd, J = 2.0, 8.8, 14 Hz, 1H), 2.78 (s, 3H). MS (ESI) m/z 223.0 [M+H]".

6-Bromo-2-quinoxalinecarboxaldehyde (15).

LA 5 ERBROARIEIZ LY LAY 14 15, BE9W 15 % L& 324 mg (68.3%) TFH7-. '"H NMR
(400 MHz, CDCl3) & 10.3 (s, 1H), 9.42 (d, J = 2.0, 1H), 8.43 (dd, J = 2.4, 15.6 Hz, 1H), 8.10 (q, J = 7.6 Hz,
1H), 7.99 (ddd, J = 2.0, 9.2, 11.3 Hz, 1H). MS (ESI) m/z 237.0 [M+H]".

1-(6-Bromoquinoxalin-2-yl)ethanone (16).

Ea 6 L RABROERIEC LY, (LEW 15 25, B 16 % I E 205 mg (97.0%) TfF7=. '"H NMR
(400 MHz, CDCl5) 8 8.73 (s, 1H), 8.18 (d, J = 2.0 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.77 (dd, J = 2.4, 8.8 Hz,
1H), 2.77 (s, 3H). MS (ESI) m/z 251.0 [M+H]".

1-(6-(Tributylstannyl)quinoxalin-2-yl)ethanone (17).

LA 2 ERBROAERIEIZ LD LAY 16 5, BRI 17 Z L& 131 mg (69.2%) THH7-. 'H NMR
(400 MHz, CDCl;) 6 8.72 (s, 1H), 8.15 (s, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H), 2.78 (s,
3H), 1.66-1.55 (m, 6H), 1.37-1.34 (m, 6H), 1.18-1.11 (m, 6H), 0.90-0.87 (m, 9H). MS (ESI) m/z 463.2
[M+H]".

1-(6-Iodoquinoxalin-2-yl)ethanone (18).

LA 3 L RBEDOARIEC X 0 ALEH 17 5, B 18 % UL E: 26.8 mg (63.4%) T#37-. 'H NMR
(400 MHz, CDCl;) & 8.74 (s, 1H), 8.44 (s, 1H), 7.95 (dd, J = 2.0, 8.8 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 2.77
(s, 3H). MS (ESI) m/z 299.0 [M+H]".

(2E)-3-(4-Nitrophenyl)prop-2-enal (20).

it & % 19 (302 mg 20 mmol) # THF (30 mL) 2 & g L
(1,3-Dioxolan-2-yl)methyltriphenylphosphonium bromide (1.72 g, 4.0 mmol), 18-Crown-6 (fillli{ &), 35 &
O* NaH (192 mg, 8.0 mmol)Z il %, #EIR T 2 RE#HEE L7z, 6 N HCI KE#R(2.0 mL) % Al 2 CHIZK 53 i
L7-%, 1 NNaOH KAEHK(12mL)Z Mz CTHf L. 7 v ok A(50 mLx2) Tt L, AiE %
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FOEYEK TR L7-%%, MOKREREET RY O ATHRIKL, WIAZBITEE L L. EiEE2> U Ly
0~ 777 4 —HiET T VAT =12) TR LT HAMY 20 2 ULE 185 mg (52.1%) TfF7=. 'H
NMR (400 MHz, CDCl3) § 9.78 (d, J = 7.6 Hz, 1H), 8.30 (d, J = 8.8 Hz, 2H), 7.73 (d, J = 8.8 Hz, 2H), 7.53
(d, J=1.6 Hz, 1H), 6.81 (q,J = 7.9 Hz, 1H).

(2E.4E)-5-(4-Nitrophenyl)penta-2.4-dienal (21).

IEEW 20 L RBEDOGRIEIC L VD, LEW 20 15, B 21 Z UL E 146 mg (51.6%) CTf%7=. 'H NMR
(400 MHz, CDCl;) 6 9.68 (d, J= 7.6 Hz, 1H), 8.25 (d, /= 8.8 Hz, 2H), 7.65 (d, J = 8.8 Hz, 2H), 7.31-7.25 (m,
1H), 7.17-7.03 (m, 2H), 6.37 (q, J = 7.7 Hz, 1H).

(2E.4E.6E)-7-(4-(Dimethylamino)phenyl)-1-(2-iodopyridinyl)hepta-2.4,6-trien-1-one (22, PYDP-3).

{E&% 3 (17.1 mg, 0.070 mmol)% EtOH/DMF = 4/1 DOIRAW (4.0 mL)IZIEf#E L, (2E,4E)-5-(4-
(Dimethylamino)phenyl)penta-2,4-dienal (14.0 mg, 0.070 mmol)Z /%, JK#& FC 10 iR L7z, 10%
KOH /K¥E#KR(1.5 mL) &N %, =R T 8 BRI L7z, HER—F /140 mLx2) THltH L, HHEE % Akl
B THG Lctk, BT MY O A THAKL, WEZBEEE L. REEZ ) W5 r R
~ NI T 7 4 =BTV ~FY 2 = 12) TR L THOY 22 ZIUE 4.1 mg (13.6%) TfH7-. 'H
NMR (400 MHz, CDCl;) & 8.89 (d, J = 2.4 Hz, 1H), 8.21 (d, J = 8.8 Hz, 2H), 7.82 (d, J = 8.8 Hz, 1H), 7.80
(dd, J = 2.4, 8.4 Hz, 1H), 7.58 (d, J = 11.2 Hz, 2H), 7.55 (dd, J = 2.0, 7.6 Hz, 1H), 7.10 (q, J = 8.8 Hz, 1H),
6.92-6.80 (m, 3H), 6.74 (dd, J = 9.2, 14.8 Hz, 1H), 3.01 (s, 6H). MS (EI) m/z 430.1 [M]".

(2E.4E .6E)-7-(4-(Dimethylamino)phenyl)-1-(6-iodoquinolinyl)hepta-2.4.6-trien-1-one (23, QLDP-3).

fbat 22 LRBEOAERIEICE 0, LAY 8 02D, HEWW 23 % L& 8.0 mg (49.5%) TfF7=. '"HNMR
(400 MHz, CDCl;) 6 8.28 (d, J = 1.6 Hz, 1H), 8.25 (d, /= 8.8 Hz, 1H), 8.16 (d, /= 8.8 Hz, 1H), 8.02 (dd, J =
2.0, 8.8 Hz, 1H), 7.95 (d, J= 8.8 Hz, 1H), 7.86 (d, J = 15.2 Hz, 1H), 7.73 (dd, J = 11.2, 15.2 Hz, 1H), 7.37 (d,
J=8.8 Hz, 2H), 6.92 (q, /= 7.9 Hz, 1H), 6.78 (d, J = 8.8 Hz, 1H), 6.73-6.67 (m, 3H), 6.66-6.59 (m, 1H), 3.01
(s, 6H). MS (EI) m/z 480.1 [M]".

(2E.4E.6E)-7-(4-(Dimethylamino)phenyl)-1-(6-iodonaphthyl)hepta-2.4,6-trien-1-one (24, NPDP-3).

bW 22 LIRREDOARIEIC LV LAY 12 925, BEOY 24 ZULE 1.7 mg (12.3%) T/37=. '"H NMR
(400 MHz, CDCls) 6 9.56 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.32 (dd, J = 3.2, 9.6 Hz, 2H),
6.72-6.65 (m, 6H), 6.61-6.52 (m, 2H), 6.48-6.31 (m, 2H), 6.14 (q, J = 7.7 Hz, 1H), 3.10 (s, 6H). MS (EI) m/z
479.1 [M]".

(2E 4E.6E)-7-(4-(Dimethylamino)phenyl)-1-(6-iodoquinoxalinyl)hepta-2.4.6-trien-1-one (25, QXDP-3).
bat 22 L RBEDARRIEICE Y, EAW 18 /05, M 25 % IE 1.8 mg (8.4%) T/%7=. '"H NMR
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(400 MHz, CDCl;) § 9.58 (d, J = 6.8 Hz, 1H), 8.64 (d, J = 24.4 Hz, 1H), 8.10 (d, J = 8.4 Hz, 1H), 7.89 (dd, J
= 4.0, 8.8 Hz, 1H), 7.76 (d, J = 12.0 Hz, 1H), 7.72 (d, J = 10.0 Hz, 1H), 7.38 (d, J = 7.2 Hz, 2H), 7.00-6.94
(m, 1H), 6.81-6.78 (m, 2H), 6.69 (d, J = 8.0 Hz, 2H), 6.61 (dd, J = 11.2, 14 Hz, 1H), 3.02 (s, 6H). MS (EI) m/z
481.1 [M]".

(2E.4E.6E)-7-(4-Nitrophenyl)-1-(2-iodopyridinyl)hepta-2.4,6-trien-1-one (26, PYNP-3).

LA 3 (21.4 mg, 0.087 mmol) % EtOH/DMF = 4/1 DIEAR(4.0 mL)ZIEfE L, L& 21 (17.6 mg,
0.087 mmol)Z 1z, K& FC 10 3 RiF#E L7, 10% KOH /KIFiFK((200 pL) % %, S8iE T 48 BRI
L7, BT L G0mLx2) THI L, AHE 2 fafn &K Tl L7ctg, KT Y AT
fik L, WA EEELEZ. REE VD5V a~ 7T 7 4 —(FiRTF V/~FH 2 = 12)
TR LT HA 26 2 UE: 3.5 mg (9.4%) T157-. "H NMR (400 MHz, CDCl;) & 8.88 (d, J= 2.0 Hz, 1H),
8.22 (d,J= 8.8 Hz, 2H), 7.89 (d, J = 8.0 Hz, 1H), 7.85 (dd, J = 2.4, 8.4 Hz, 1H), 7.59 (d, J=9.2 Hz, 2H), 7.58
(dd, J = 4.0, 9.2 Hz, 1H), 7.06 (q, J = 8.8 Hz, 1H), 6.99-6.83 (m, 3H), 6.70 (dd, J = 11.2, 14.8 Hz, 1H). MS
(EI) m/z 432.0 [M]".

(2E.4E.6E)-7-(4-Nitrophenyl)-1-(6-iodoquinolinyl)hepta-2.4.6-trien-1-one (27, QLNP-3).

LA 26 & FEEO G RRIEIZ L0, LAY 8 15, B 27 % UL E: 0.90 mg (17.0%) T#37-. '"H NMR
(400 MHz, CDCl;) 6 8.31 (d, J=2.0 Hz, 1H), 8.26 (d, /= 8.8 Hz, 1H), 8.17 (d, J = 8.4 Hz, 1H), 7.99 (dd, J =
1.6, 8.0 Hz, 1H), 7.92 (d, /= 7.6 Hz, 1H), 7.87 (d, J=9.2 Hz, 1H), 7.68 (dd, /=9.2, 14.0 Hz, 1H), 7.30 (d, J
= 8.4 Hz, 2H), 6.88 (q, J = 7.9 Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H), 6.68-6.60 (m, 3H), 6.60-6.56 (m, 1H). MS
(EI) m/z 482.0 [M]".

(2E.4E 6E)-7-(4-Nitrophenyl)-1-(6-iodonaphthyl)hepta-2.4,6-trien-1-one (28, NPNP-3).

EaM 26 L REEDOARIEIZ L ALEW 12 025, B4 28 % L& 0.60 mg (4.6%) CT1%7-. '"H NMR
(400 MHz, CDCl;) 6 9.52 (d, J = 7.2 Hz, 1H), 7.80 (d, J = 8.4 Hz, 2H), 7.38 (dd, J = 4.0, 8.8 Hz, 2H),
6.70-6.63 (m, 6H), 6.55-6.51 (m, 2H), 6.38-6.30 (m, 2H), 6.22 (q, J= 7.9 Hz, 1H). MS (EI) m/z 481.0 [M]".

(2E.4E.6E)-7-(4-Nitrophenyl)-1-(6-iodoquinoxalinyl)hepta-2.4.,6-trien-1-one (29, QXNP-3).

EEW 26 L RBEDGAIEIC LV, {LEW 18 25, HAUY 29 %I E 1.3 mg (9.9%) TH7=. 'H NMR
(400 MHz, CDCl;) 6 9.57 (d, J= 5.6 Hz, 1H), 8.60 (d, J = 12.0 Hz, 1H), 8.02 (d, J = 8.8 Hz, 1H), 7.82 (dd, J
=2.4,8.0 Hz, 1H), 7.70 (d, /= 9.2 Hz, 1H), 7.68 (d, J =8.0 Hz, 1H), 7.36 (d, J = 8.4 Hz, 2H), 7.02-6.94 (m,
1H), 6.79-6.76 (m, 2H), 6.66 (d, J = 8.8 Hz, 2H), 6.48 (dd, J = 4.0, 8.8 Hz, 1H). MS (EI) m/z 483.0 [M]".

(2E.4E.6E)-7-(4-Nitrophenyl)-1-(4-iodophenyl)hepta-2.4,6-trien-1-one (30, PHNP-3).
&9 26 L [REROARIEIZ LV, 4-lodoacetophenone 7> 5, HHH 30 % UL E 6.7 mg (39.0%) T
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7. 'H NMR (400 MHz, CDCl;) & 8.21 (d, J= 8.4 Hz, 2H), 7.86 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.8 Hz, 2H),
7.58 (d, J = 8.4 Hz, 2H), 7.52 (q, J = 4.9 Hz, 1H), 7.09-7.01 (m, 2H), 6.91-6.80 (m, 2H), 6.68 (dd, J = 11.2,
14.0 Hz, 1H). MS (EI) m/z 431.0 [M]".

(2E.4E.6E)-7-(4-Nitrophenyl)-1-(4-bromophenyl)hepta-2.4.,6-trien-1-one (31).

LAY 26 L RIEEDERRIEIZ LV, 4-Bromoacetophenone 705, H ¥ 31 Z L 26.8 mg (65.1%)
Tf%7-. "HNMR (400 MHz, CDCl;) § 8.21 (d, J = 8.4 Hz, 2H), 7.84 (d, J= 8.0 Hz, 2H), 7.64 (d, J= 7.6 Hz,
2H), 7.58 (d, J = 8.8 Hz, 2H), 7.53 (dd, J = 3.6, 10.8 Hz, 1H), 7.04 (dd, J = 3.2, 14.8 Hz, 2H), 6.85 (q, J =
13.6 Hz, 2H), 6.69 (dd, J = 10.8, 14.8 Hz, 1H). MS (ESI) m/z 384.1 [M+H]".

(2E.4E.6E)-7-(4-Nitrophenyl)-1-(4-(tributylstannyl)phenyl)hepta-2.4,6-trien-1-one (32).

LA 2 ERBROARIEIZ LY, LA 31 25, B 32 2 ILE: 6.0 mg (14.4%) TH37-. '"H NMR
(400 MHz, CDCl;) 6 8.22 (d, J = 1.6 Hz, 2H), 7.89 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H), 7.58 (d, J =
8.8 Hz, 2H), 7.52 (dd, J = 3.6, 11.6 Hz, 1H), 7.10 (d, J = 14.8 Hz, 1H), 7.06 (q, J = 8.8 Hz, 1H), 6.83 (q, J =
13.6 Hz, 2H), 6.72 (dd, J = 3.2, 14.4 Hz, 1H), 1.56-1.53 (m, 6H), 1.36-1.31 (m, 6H), 1.16-1.01 (m, 6H),
0.91-0.87 (m, 9H). MS (ESI) m/z 596.4 [M+H]".

AB BEEER D {ERY
F2EFE 1RO HEEZ AN T T 7.

ThT 25 &V WY R LEBALEER

B2 H L RO FIEE W T T, R ba & LTl 2 UEiR%A0.12 naM - 9.1 uM)
W T, 2 DOWINEARAFRIICY% Control 28 50%Ai £ TR N L7256, IC B LK EA R H L7z,
% Control 75 50% ATl F TIK T L0 > 7256, 1Cso B LN KMEOFEHIZIARFAI(N.D.) & L.

TRXI vA ) NTF—BHB LU AD BRI G A A ] 7O Y SRR

NI T 4 A ENTZ X T LA ) RTF— EBE MR E (69 i A1, 6 um)ds KO AD B INHE
kY Fr (76 %5 M, 6 pm) %, Xylene (15 minx2), 100% EtOH (1 minx2), 90% EtOH (1 minx1), 70% EtOH
(1 minx1)3 X OMEHMIAK(Q2.5 minx2) THHFT 5 2 & THANT 7 4 VABRELT 572, Tv a3 VHERIRD
50% EtOH ¥ (30 uM)Z AN L, IR T 30 43fEl A > F 2 ~— bk L72. 50% EtOH %5#K(30 sx1)3 &
OVEEAIZK(15 sx 1) THeif#%, SOLBIMERIC THEOMBIR 21T - 72,

VX T LA J T —HBEB L O AD BEHIRNALRR Y A A W s g
WO YL FEER T LR —8) 2 W T, a-Syn 38 K TN AR O fiEYetd 217 > 7-. a-Syn D50E
Ye z B 5 1 IRPUARICIE, BLU BRE a-Syn &/ 7 1 —F L PR (pSyn#64, Wako) %, AP DYy
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BIZEBT D 1 IREURIZHE, BLABLL T/ 7 a—F LHURBCOS, Wako) & AV 7=, d0tie a5, Bt
JFIRIEL & LT 10 mM 7 = U BRfE R (pH 6.0) P23 1T 54— k7 L—7 (121 °C, 15 min)$ L OVgRE
ALEE(S min) &2 4TV, JiE7K(5 min)ds & OF PBS-Tween 20 (2 minx 1) CHedr L7z, 1 IRHUAK & BIE TR
Ji &R 72%%, PBS-Tween 20 (5 minx3) CPei L7z, 2 RPUKRICIE, EANT 7 A4y YT RNART AV
MAX-PO (MULTI) (=F L A /A F A = )% FWT, 2T 30 s S 72%, PBS-Tween
20 (3 minx3)3 L X TBS (5 minx1) THeiF L7z, T D%, DAB AR &=L T 1 MbUL 7=, it
K(1 minx 1) THEg L, BAMEE CRIZL LT,

['*1130 (['"*I]PHNP-3)D & %,
1 FEE 1 & FERO FIEE AW T T o 7o BERRATERA & L T{bE 4 32 @ EtOH #%#(1.0 mg/mL,
200 pL) % V7=,

a-Syn BEEE IR A A\ 72 A AR KR

TBS % H T a-Syn 7% 1.67 mg/mL OIRFEIZ72 2 K 5 IZFH L7z, 37°C, 1,000 rpm T 6 HIf#A >~
FaX—FF5Z LI, o-Syn BEEKEIEZFER L72. o-Syn BEEEMR(114 nM), FEAERRIA 202
TR L 72['1)30 (['*I]PHNP-3) (0.39-800 nM) % 10% EtOH /KA CHEIET 3 BEA > % 2~
— b U7z, FERFEAURE ST 30 (PHNP-3) Q uM) & & BTNz 5 Z & Trlli L7=. {BFRIEZ M-24 &
NN—=RAZ—BLOGF/B 7 4 VZ —%HWTRGER L, 7 1 V& —IT8Af7 LT i ie & a 7
~H A —THIE L. Bl D, GraphPad Prism 6.05 &2 W CTRIFIHh#R 2B L, fi#
B EAU(Kg) 36 K OV KA B i (Bonan) & FL I L 72

A1 35 2 i P A

EW~D AL LTS5 Hln, MO ddY ~U 2A2R# L, SRIMAITo72. BREL 72 MikiE 4,000xg
T 10 /R L EE L, EiEEEINT S 2 & T v 2MEE . [°1]30 ([°I]PHNP-3)? 10% EtOH
EA KN (370 kBq, 10 uL)F L U~ 7 A IMAEH 7 (200 uL)ZiRA L, 37°C T 1 KA o F =2
— h L7z. MeCN (400 L)% Iz 7%, 4,000xg T 5 sy Lol L=, BiEEBIIRL T T4 T
A 7 A HE#E Cosmonice Filter (S) (0.45 pm, 4 mm) CALEE L 7=%%, 40 HPLC CT/#r L7=.

1B~ 7 A Z O T AR N O RE 59 A S8R
RS S EEREOEE AN TITo 72, T EERIA(18.5 kBq, 100 pL) % E#AR L 0 #5- L 7.
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222, R EEBE
TV 3 SERIRD G AK

Scheme 2-3 |24V a HERIK DGR 2”9, SHBWE LY, ATNHE, TAT b REORE
bI)G, RFEORY T7F LA, BLORAR-I URLTHRIEEETe 2-5 THEZ# T 4-lodoaryl
ethanone (3, 8, 12, 3 KUV 18)Z 3K 10.3-27.6% CTH7-. {bAW 21 134 2 Wittig i P12k v &
f% L7-=. 4-lodoaryl ethanone & 5-(4-Dimethylaminophenyl)penta-2,4-dienal F7-13{bE# 21 & DO
Claisen-Schmidt #F& St ™ "2 L0, HfALE(22-30) & FRULR 1.3-39% CTHE7=. [RAERICIEA Y 30
IZRIRT A7 BB E@N)EET%, EA N TFALRAREFIGEEE S 2 LT PSR S DR BiER
R(32) & 137=.
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26 (PYNP-3): R'= ) _ R2=\©\ 27 (QLNP-3): R'= /@j R2=\©\
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N
28 (NPNP-3): R'= R2=\©\ 29 (QXNP-3): R' = )i:[ j/ R2=\©\
| NO, | N NO,
(a)
30 (PHNP-3): R' = /©/ Rz:@ 3:R'= O RZ:@ — = 3ZR'= /©/ RZ:O
| NO, Br NO, BusSn NO,

Reagents and conditions: (a) (BusSn),, Pd(PPh3),, 1,4-Dioxane, Et3N, reflux, 95 °C; (b) I,, CHCIs, rt; (c)
Se0,, 1,4-Dioxane, reflux, 100 °C; (d) Nitromethane, 1,1,3,3-Tetramethylguanidine, Toluene, 110 °C; (e)
Methylglyoxal (40% in H,0), EtOH, reflux, 50 °C; (f) (1) (1,3-Dioxolan-2-yl)methyltriphenylphosphonium
bromide, 18-Crown-6, NaH, THF, rt., (2) 6 N HCl aq., THF, rt.; (g) 10% KOH, EtOH, DMF, rt.

22 (PYDP-3): R'=

Scheme 2-3. Synthetic routes for chalcone analogues.
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ThT Z8iE U H o & LA BAE R

ThT 255U W R & LEBAEERZITW, 155 72PEM# L F i L7z K% Table 2-4
(9. @@L R & LT lodopyridyl 2, Iodoquinolinyl 2, Iodonaphthyl 2, 7213 Iodoquinoxalinyl
%, E#HI R & LT 4-(Dimethylamino)phenyl 7% 38 A L7z 4 /L =2 k(K22 (PYDP-3), 23
(QLDP-3), 24 (NPDP-3), I J 025 (QXDP-3))iZ IDP-3 & [FlER, a-Syn $E£E/K EIZ3\WC ThT & X
<HEA L, o-Syn BEEER D BEWREABAMEK, = 0.49-0.68 nM)Z 7R L7=. & 512, BEFD a-Syn A
A — Y v 7 7 wma— 7 TH D Phenothiazine 7 & (K SIL23 (K; = 579 nM) B L O
3-(Benzylidene)indolin-2-one #%E /A WC58a (K; = 2.1 nM) & Lol L T HEN -GS EHMEZ R4 2 &2
R Sz 0N 22 (PYDP-3), 23 (QLDP-3), 24 (NPDP-3), 35 & 0825 (QXDP-3) AP $EEEMAIZ%4
DR A BN A [RIBRICEHE L7455, Zh oo a U EgiIRIE AR BEER B2 W T ThT & &
<HEL, ABEEMRICKTT 5 KE(1.1-25 nM)IZBEE R AELZ RO T2, £72, a-Syn EERI L O A
BERRICHRTT 2 KEOHICHE W T HBERMEL RO 2 & 02 5(2.2-42), /v VERIEEEICE
A R L LTCHALLET V= VEREORERIKTT LT, AR BEEKICHT /GBIt L O
a-Syn BEEEIRIC KT T D AEARPUENE(LT D 2 L BIRIB X Tz,

Btk R' & L C lodopyridyl %, Iodoquinolinyl %, Iodonaphthyl %, Iodoquinoxalinyl &, %721
lTodophenyl &%, @E#iJk R* & LT 4-Nitrophenyl J&% 8 A L 7= /L 2 U HHi%K(26 (PYNP-3), 27
(QLNP-3), 28 (NPNP-3), 29 (QXNP-3), 5 & T} 30 (PHNP-3))iZ, 22 (PYDP-3), 23 (QLDP-3), 24 (NPDP-3),
B L V25 (QXDP-3) & [Alk%, a-Syn £ EIZHBWT ThT & L<HBAL, BHLR L L THEALL
7 U — VBB OFIHIKAF LT, a-Syn BEERIZHT D KAEITHLENTRD Hiv/e 2 &7 5(0.52-13
nM), EHE R' OFHH, o-Syn BEHER~ORESHIMEICH 592 Z LRI, —5, i
HOAa EEIRIE, AR BHER L2V T ThT LA, AR BHEMRICH T2 K EIFEH AR
Lol Z b0, B a U EREHEGICEBRE R & L CE A L7z 4-Nitrophenyl 2523, AP EEER
~OFEEHART, BLOZEIUTLED a-Syn BEEMRIZH T DB RIMEICT S T2 Z EAURE
ni-.

U EOFEFR L, o HEREEEICEAS T U — VBRI, o-Syn BRI 55
BHAER L OREARIMEOWT IS L EE5 T 5 2 L 0VRE N2, AR BHEK L [ARE ™ P, o-Syn %
AR TS LAWK L THEB OGN TFET 5 2 Lo sh Ttk 7,
o-Syn BEER~DOFmWFEARIWEZ R LBEFE 7 1 —71%, & O CRIE ORI 2 @RI
BT D ENTRREIN TS, ZORAENAIE, a-Syn BEMR oMM OFEAEAL & gk L T,
LD ENT I BRIREN O SN D 2 e LTH LTV, —J7, AP BEEIK LIS
DREEINIIIBIE DR N T X VR AN DR SN D 2 ER AL TS, Lo T,
4-(Dimethylamino)phenyl £& & thi# U CHEE D 1V 4-Nitrophenyl ZEZ E#FEL R* L L CTHEA L Z &
T, o-Syn §HEER EOFRFE DR A ALK T ARG EIRMED M B L, AR BHERICZH T 5 a-Syn #E
RO EVFEGBRIRVENE U mTREMENE 2 btz FEBE, o-Syn BEERA~O @SS BLFME
R LTEEEOBER a-Syn A A— v 77 va—7 123 MbFAREERF T Nitrophenyl 503389 515
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—F, ABA A=V 7T u—7 L LTHMHERHRE S TWD S OIZIE Nitrophenyl 2 G325 b
DOBRFEET Y 20805 6, 4-Nitrophenyl 2D A D a-Syn BEER~DEWIEGEIRMEE b
O THERRKFTHLARENBZ LN HOD, FFMIIAHTHS.

Table 2-4. Comparison of binding affinity of chalcone analogues for a-Syn and A aggregates.

Compound Ki (nM)* Ratio
a-Syn AP (AP/a-Syn)
22 (PYDP-3) 0.49+0.13 1.1+0.7 2.2
23 (QLDP-3) 0.52 +0.08 5.5+32 11
24 (NPDP-3) 0.68 £0.15 99+72 14
25 (QXDP-3) 0.59 +0.07 25+16 42
IDP-3 1.7+0.8 1.1+£0.6 0.7
26 (PYNP-3) 0.84 +0.05 N.D. N.D.
27 (QLNP-3) 13£1.6 N.D. N.D.
28 (NPNP-3) 54+0.6 N.D. N.D.
29 (QXNP-3) 29+0.2 N.D. N.D.
30 (PHNP-3) 0.52 +0.06 N.D. N.D.

“Values are the means + standard errors of three independent experiments.

TR A ) NF— BB LU AD BEHIBAHERR D) A A T 7o a0t Y ta R

b MMPICERET D 2 X BEERICRT D T — T R A BRI 2T 5 720, BE MK
MO 2 AW FEBR A 1T o 7=, B L R® & LT 4-(Dimethylamino)phenyl 438 A L 7= 771
2 UHERRAR OFE A FME & R L 7245 % Figure 2-7 (2”97, X 7 LA J _F—BEMY A LI
BT, 22 (PYDP-3), 23 (QLDP-3), 24 (NPDP-3), 35 L1825 (QXDP-3)HHKDE AR v FAEILZE X
M7= (Figure 2-7A, C, E, G). & HIZRI—UIFIZBWT, G BIEEAL & H1 Y L a-Syn HLIRIC
X DY A AL S — L L T2 Z & A B (Figure 2-7B, D, F, H), ZH b b /L a3 VHEBRIKN Y X 7 L
A ) RTF—BEMMNIZEFE L2 a-Syn BEMRIZH L TRHEBIFMEEZ A5 2 L3z, £,
AD BE ARG R 2 AW 72 30O A KBS X ONE — U &2 W2 B A FLIRIC X B s e 21T -
7=, ZOfER, 22 (PYDP-3), 23 (QLDP-3), 24 (NPDP-3), 15X Y25 (QXDP-3)H KD E AR > M
TG BT D AP ML & —E L7 2 & 26 (Figure 2-71-P), 25 1L =2 HERKARAS AD A
NI ERE L7 AR BEERICH L CHREBFMEZE T 2 RS, ZhbORERIE, 22
(PYDP-3), 23 (QLDP-3), 24 (NPDP-3), 33X %25 (QXDP-3)IZ8 T a-Syn $EHEAR~Dm WSS BN
Pz L, AP BEEARA~DOREASBAMENE O DN BRATHEEBR O R EMEET 2 Z LB 6 E

>77.
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WIZ, E#EL R* & LT 4-Nitrophenyl J:4 385 A L 72 /L 2 UHERRAIRIC DO CRIBRISRE A Rt & 3F
fliL7=. ZDOfER% Figure 2-8 (2T, VX7 LA /) RF—BEMHYI A 2BV T, 26 (PYNP-3),
27 (QLNP-3), 28 (NPNP-3), 29 (QXNP-3), 33 £ T" 30 (PHNP-3)H R D HI O AR >k 23MB1 22 S 1u7- (Figure
2-8A,C,E,G,1). & HIZFE—YINICHBWT, S albmsmir L 51U S ER L o-Syn HFURIZ K D0l
GRS —F L7= Z & 225 (Figure 2-8B, D, F, H, J), T OV a VHEEIEN T X 7 LA ) 3F
— BT ERE L7 a-Syn BEEMRITT L TRABIMMEZ G425 Z L3RSz, —J7, AD BEK
FAREIIZRB W T, Yz 5 AR BIEERALIC 26 (PYNP-3), 27 (QLNP-3), 28 (NPNP-3), 29
(QXNP-3), 3K TN30 (PHNP-3)HRDEIEAR v FHFRD B ho 72 Z & 7> b (Figure 2-8K-T), =
AUD F v 3 APEFRARIL AD BB IRNICETE L7 ABBREEIRICK L TREATEZ A SN2 &R S
2. ZNHORERIZBWTY, 26 (PYNP-3), 27 (QLNP-3), 28 (NPNP-3), 29 (QXNP-3), F XL 30
(PHNP-3)7% A Bt EAR~DFEAME A RE R o T2 & W ) AT EREBR O R & X< L.

U EOFERIY, BWAMEEROKE EME LT, bva HEaikEiE~o 4-Nitrophenyl JL D iE
A, a-Syn BEEER~OFEWEEAERIEL 72 6T HEERRK T Th D aREMEN RSN, BAIE
FEBR I L OO A FEBRIC IV T, 30 (PHNP-3)7Y a-Syn EEEIR~DREA B FIMER X OWE AR M
OME CHROENTHERE R LI 0D, K7 —TZ o0 TabRHHMEEITo 2.
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Figure 2-7. Fluorescence staining of 22 (PYDP-3), 23 (QLDP-3), 24 (NPDP-3), and 25 (QXDP-3) in basal
ganglia sections from a synucleinopathy patient (A, C, E, and G, respectively) or frontal lobe sections
from an AD patient (I, K, M, and O, respectively). Immunohistochemical staining of the same sections for
A, C, E, G, I, K, M, and O with an antibody against a-Syn (B, D, F, and H, respectively) or Ap (J, L, N,
and P, respectively). Scale bars indicate 100 pm.
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Figure 2-8. Fluorescence staining of 26 (PYNP-3), 27 (QLNP-3), 28 (NPNP-3), 29 (QXNP-3), and 30
(PHNP-3) in basal ganglia sections from a synucleinopathy patient (A, C, E, G, and I, respectively) or
frontal lobe sections from an AD patient (K, M, O, Q, and S, respectively). Immunohistochemical staining
of the same sections for A, C, E, G, I, K, M, O, Q, and S with an antibody against a-Syn (B, D, F, H, and
J, respectively) or AB (L, N, P, R, and T, respectively). Scale bars indicate 100 pm.

21130 (['®1]PHNP-3) D& 1%,

Scheme 2-4 [Z['*1]30 (['*TJPHNP-3)?> T EE kA% % 137, 1 N HCl KIEHEE £ O 3% H,0, /KK
TFE FTO[PINNaL I & % 3 7 H#A % B CTREHMEFEAIINER 25%, EHESAORE 95%LL E T/,

o 1 N HCl aq.
P 3% |—|2o2
BusSn NO,  EtOH/DMF '™ NO,
32

['2%1130 (["2°I]PHNP-3)
Scheme 2-4. '*I-Labeling of ['*I]30 (['*’I]PHNP-3).
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a-Syn EEHEIR 2 - SO N SEER

['1130 (['*TIJPHNP-3)® a-Syn BEER~DOFEA BN E & SICHFET 5720, eIz z21T-
2. ZORER% Figure 2-9 127”7, a-Syn BEHEMRIZHRE A L2 BAEED © 30 (PHNP-3) DY &% FHH
L, o7 iEaaafnifg £ 0 B L7z o-Syn BEEERICKTT 2 K fEIL 6.9+ 2.3 0M, By (£9.5+3.5
pmol/nmol protein & 72 ¥, ['*1]30 (['*IJPHNP-3)i% a-Syn SR L TEW A B2 R4 2 &
BT E BT, FREOERIC LV FHE S TOBEEFED 0-Syn A A —2 2 7 7 —7(Kg=8.9 nM
([*FIWC582a)", 3.3 nM (["*F]2FBox)*’, 1.1 nM (['*Il61)"") & RIFLED Kz R L= Z &0, 1130
(['*TIPHNP-3)i4 5 & B FEBR O 5 5 & 48BI L C o-Syn BHER~OBN /A BRI L 79 2 L 239
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Figure 2-9. Saturation curve of ['*’1]30 (['**I]PHNP-3) for a-Syn aggregates.

A 35 v 22 T P R A

['*1)30 (['PIIPHNP-3) D2 EVE A 3l 5 7201, ~ 7 AMIEPICBI 2 L2 e A2 Lz, 0
5% Figure 2-10 (27797, ['P1)30 (["PIIPHNP-3) %~ 7 A ILEF T 1 KA v 23— F L72#IcE
WTH 95%LL ERRE(MEO EEFE LD, KT e —TE~ 0 AMPEFIZEBNTLETHDH Z
EWIRINT.

— |ntact
— After 1h Incubation

Radioactivity

Retention time (min)

Figure 2-10. HPLC profiles of ['*°1]30 (['*I]PHNP-3) before and after incubation for 1 h in mouse plasma.

72



EH~ 7 A % T (RN B RE 0 A 2 Al

['°1130 (['*TIIPHNP-3)DIRNEIRE 2 53~ 5 7260, IEH~ 7 A % AW T BN BE AR B 217 -
7=. = OfEFR % Figure 2-11 3 K O Table 2-5 (27797, ['P1)30 (["PIIPHNP-3)I3% 5- 2 73 #1231 5 MY
TERERMDS 0.78% ID/g &, AR TD a-Syn A A —2 2 7 %AT 9 ETHARMBATIEZ /R &9, ik
TIEESTBE R 235860 H72(28.9% ID/g).  Z AUIE['*1130 (['I]PHNP-3) D & W IETAME(Calculated
LogP: CLog P = 5.62)25 L 5 L "V E~DFEG R 2w, 7a—7 0 BBB Bz iif 2720 &5 2
S 0 FRERMEICINZ, (431 Da)dREWZ LY BBBBEMEDOIKEO—H LB 2 b
. —J7, exvivo ARG FEBRICEB W THKIND a-Syn EEEMRZ K L 72["*F12FBox(0.47% ID/g)* & i
T 5L, ['P030 ([TPHNP-3)IXA%LL EOMBITHEZ R~ 2 L 25807, [P1130 ([*TJPHNP-3)73
a-Syn EEEE R~ DEN I AE A BIRIEK = 6.9 nM)B L OFEARIWEZ R LTI ma2BE T 5L, A7 p
— T NoSynA A—T 7 T u—TOBRFICHITT-ERRY — MEamE 20 iE5 2 LR RENT-.
BB I3 1T D B REE RS B 2 5T L 725 5%, ['2°1130 ([P TIPHNP-3) (X ARIATE( L &4 2 B 72 ik
~OYIHBITIER L ORI G ~DHERMEEZ R LTz, £72, FRIR~OBEEZRERITRO b
Mol Z ENBEEE 60 7714 T 0.08% ID), AIRICEBIT DM I UFRILIFAET RN LRI 7.

1.0
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% ID/g

0 T T T T T 1
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Time after injection (min)
Figure 2-11. Brain uptake and clearance after intravenous injection of ['*’1]30 (['*IJPHNP-3) into normal
mice (male, n=75).

Table 2-5. Biodistribution of ['*1]30 (['*IJPHNP-3) in normal mice.”

Time after injection (min)

Tissue 2 10 30 60

Blood 28.9 (2.52) 20.4 (1.58) 15.1 (2.19) 12.4 (1.60)

Spleen 4.73 (0.71) 4.48 (0.48) 4.51(0.53) 4.81(0.81)
Pancreas 2.01 (0.45) 2.31(0.31) 2.00 (0.27) 1.85(0.28)
Stomach” 0.57 (0.14) 0.70 (0.17) 1.04 (0.57) 1.01 (0.49)
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Intestine 0.93 (0.08) 1.56 (0.28) 2.45 (0.48) 3.86 (0.51)
Kidney 6.94 (0.52) 5.89 (0.24) 4.65 (0.67) 4.56 (0.64)
Liver 16.4 (8.15) 15.5 (1.31) 12.5 (1.43) 11.5 (1.34)
Heart 8.72 (1.29) 6.41 (0.50) 4.61 (0.48) 3.87 (0.75)
Lung 17.2 (0.82) 11.3 (0.93) 9.21 (0.30) 7.95 (1.82)
Brain 0.78 (0.03) 0.74 (0.08) 0.73 (0.11) 0.61 (0.11)
Thyroid’ 0.07 (0.03) 0.07 (0.03) 0.08 (0.02) 0.08 (0.02)

“Each value represents the mean (SD) for five animals.

"Expressed as % ID.
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AKEICBNT, F2EHE 1 HioRAZ Y —= TR LIV a B IDP-3 2V — Nbd

Wl U CGRINLUZ. A a G oy o7 U — B2 E A+ 45 - LT, 5o 215
AR L 3 R AIR Z R LTS, a-Syn BEE IR~ OFE S BRI T L OV A BRI IC B9 2 TR
B 2Rt L, DAFISRRDHER 2157,

(1

2

3)

4)

Bk R' & LT lodopyridyl %, Iodoquinolinyl &, Iodonaphthyl J&, % 7213 Iodoquinoxalinyl &
%, B R® & LT 4-(Dimethylamino)phenyl %53 7213 4-Nitrophenyl %8 A L7-Ff % D /L
o R AR LT,

ThT Z@A U H FE LEBAIEERICENT, BHRER BIOR L LTHEASNEZT Y
— VEHIEOFERICKTT LT, o-Syn BEERA~OEE BRI L O GRIUEIFHENTRD
niz. E#EL R? & LT 4-(Dimethylamino)phenyl 4 %38 A U7 /L = UHEZARIE, o-Syn BEEKR
BIOAR BERONT IR L THREABFMEEZ R Lz —5, @A R* & LT 4-Nitrophenyl J&
A LTV a3 CRERRIRIE, AB BRI T DA EAZ R ST, a-Syn BEEKRA~DE WS
BRMER L O%E G EIRMEA R L2, 512, 30 (PHNP-3)IE o-Syn BEEA~DEN - FEASBFMEE
L OEGIEIRME A R LTz,

FRAE AR AR O 2 O T2 OB 6 F2BRIC RV C, B S R® & L C 4-(Dimethylamino)phenyl &%
WAL hva HRIRIE, X7 v A ) RF—BEMEEY A Lo a-Syn BEERE LY AD
B MGARR D R B ABEHEROWT L H IR L=, — 05, [E#5L R* & L T 4-Nitrophenyl
AT LT v = IR, AD BB A Lo Ap BEEARZ BT, X7 LA
NF— BB ARG R D o-Syn BEEE IR 2 3R 2 S BRI IR H L 72

A ZFEFRRITERIA 2 72 P TAERR OGS £ 0 15 5 722130 (["PIIPHNP-3)I%, ~ 7 A fufEd ¢
LEIIFAELIZ S DD, o-Syn BEEKDERA A =T T 5175 ECTHoIe~ 7 AWMBITIEE
IRITpInoT-.

U EDOFRREY, =7 ZAMBITIEICHREEZ AT 25 DD, a-Syn BEEE~OFEE BN L O%

BEARPEICHEN D IV =3 HEBIA 2130 ([P IPHNP-3)2%, a-Syn A A — 770 —7 DR%E
WM 7EAERY — MeAm L 720155 2 LR Lz,
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T3 HEGRIRE L L
b5 78 - Wi g iRkt Ha-Syntf A —2 v 7 7 a—7 O3

952 B 2 HICB VT, ["P'PIPHNP-3 1T o-Syn BEER~OEN -GS B FIME R L O%E &R
PEZRL, BfF7 0 —7< BQ B ERICRD DN EOTTARIC RS Lz, —J7, [2'*I)PHNP-3
D~ 7 APBATHEIIRE 2R L2 2 & D, MBI O S EN RS Sir-.

AEOTERIZH 720, FHRERESEIFIE L LT Central Nervous System Multiparameter Optimization
(CNS MPO)7 /LI ALZHWD Z £ T, U RAZRBITDHIMNZEE 2 ST 5 5B 0 fi%dt &
4 >7-. CNSMPO 7 /L= U XL, K53 bEa B & U PAERIZE DO BRFIFJEIZ IV T, b
B OMBATIEE T 5 ECELS RSN, 6 OWEYL RN R T A — % — % FLIZ CNS MPO score
% 0-6 OFPATHIHT S 7 —i%IZ, 4 LLEO CNS MPO score &~ LA W1% B 4F 72 BBB Bt
BT ZENMOLNTND ¥ B TR LZ["P"PIPHNP-3 1%, Z DKW I TS FHBI L T 4
HKiiii D CNS MPO score 7R L72 Z &6, GEME « 0 FEOKRLE Z U9 CNS MPO score DY
REAEKL, PPTORDOVICPET A TH S "FEAEATLZLE L. 220, 7yRETE
FO= b FHAZFHR EORRDMEISEAN LAY OBV a IR L e - B L, €0
AHMEZFM L. ZO/E, a-Syn BEER~OEN RSB MERS L ORERIE, Bifle~ T X
WA T 2 g L = ERRIR & U C['FIFPHNP-3 %157, —J57, IMPNIC a-Syn SEEEARZ BERE L 72
ETFTNTAEERL, A7 0 —T%HNT PET A A=V 0 7 %475 7245 %, a-Syn EEEEAR D B
IRHHICIIE S o Tz,

% Z T, ["FJFPHNP-3 %V — F{t&# & LT, CNS MPO score & N &R T 2B LFR) T
A—H— L OMBEWEICE B Ll 2 X0, KIEEY v —% N LT F 28 AL L a
R %G - Ak L, TOARAMEFHME L. 52, ["FIFHCL-2 (% a-Syn 88K~ BIf 7255
BURIPER L OWEGRIUE, BRI~ U AN ITHEEZ R LTz, A7 —TE2HWTPET A A—Y 7
AT S TofER, ~ U AN O a-Syn BRI A IR DDA Bg(L T2 Z LIk LTz,

VL EOFER XV, [""FIFHCL-2 28 PET Jl a-Syn f A= 77 n—7 L L THRELISD Z &2 AL
7.

76



10.

11.

12.

13.

14.

51 A X MR

World Alzheimer Report 2018: Alzheimer’s disease international (2018).

2021 Alzheimer's disease facts and figures. Alzheimers Dement, 17, 327-406 (2021).

Long J M, Holtzman D M, Alzheimer Disease: an update on pathobiology and treatment strategies. Cell,
179, 312-339 (2019).

Yang P, Sun F, Aducanumab: The first targeted Alzheimer's therapy. Drug Discov Ther, 15, 166-168
(2021).

Ariza M, Kolb H C, Moechars D, Rombouts F, Andrés J I, Tau positron emission tomography (PET)
imaging: past, present, and future. J Med Chem, 58, 4365-4382 (2015).

Sperling R A, Aisen P S, Beckett L A, Bennett D A, Craft S, Fagan A M, Iwatsubo T, Jack, C R Jr, Kaye
J, Montine T J et al., Toward defining the preclinical stages of Alzheimer's disease: recommendations
from the national institute on aging-Alzheimer's association workgroups on diagnostic guidelines for
Alzheimer's disease. Alzheimers Dement, 7, 280-292 (2011).

Clark C M, Schneider J A, Bedell B J, Beach T G, Bilker W B, Mintun M A, Pontecorvo M J, Hefti F,
Carpenter A P, Flitter M L et al., Use of florbetapir-PET for imaging f-amyloid pathology. JAMA, 305,
275-283 (2011).

Rowe C C, Ackerman U, Browne W, Mulligan R, Pike K L, O'Keefe G, Tochon-Danguy H, Chan G,
Berlangieri S U, Jones G et al., Imaging of amyloid B in Alzheimer's disease with "*F-BAY94-9172, a
novel PET tracer: proof of mechanism. Lancet Neurol, 7, 129-135 (2008).

Vandenberghe R, Van Laere K, Ivanoiu A, Salmon E, Bastin C, Triau E, Hasselbalch S, Law I, Andersen
A, Korner A et al., '"F-Flutemetamol amyloid imaging in Alzheimer disease and mild cognitive
impairment: a phase 2 trial. Ann Neurol, 68, 319-329 (2010).

Villemagne V L, Dor¢ V, Burnham S C, Masters C L, Rowe C C, Imaging tau and amyloid-§8
proteinopathies in Alzheimer disease and other conditions. Nat Rev Neurol, 14, 225-236 (2018).

Rowley P A, Samsonov A A, Betthauser T J, Pirasteh A, Johnson S C, Eisenmenger L. B, Amyloid and
tau PET imaging of Alzheimer disease and other neurodegenerative conditions. Semin Ultrasound CT
MR, 41, 572-583 (2020).

Maruyama M, Shimada H, Suhara T, Shinotoh H, Ji B, Maeda J, Zhang M R, Trojanowski J Q, Lee V M,
Ono M et al., Imaging of tau pathology in a tauopathy mouse model and in Alzheimer patients compared
to normal controls. Neuron, 79, 1094-1108 (2003).

Xia C F, Arteaga J, Chen G, Gangadharmath U, Gomez L F, Kasi D, Lam C, Liang Q, Liu C, Mocharla
V P et al., ["*F]T807, a novel tau positron emission tomography imaging agent for Alzheimer's disease.
Alzheimers Dement, 9, 666-676 (2013).

Harada R, Okamura N, Furumoto S, Furukawa K, Ishiki A, Tomita N, Tago T, Hiraoka K, Watanuki S,
Shidahara M et al., "*F-THK5351: a novel PET radiotracer for imaging neurofibrillary pathology in

7



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Alzheimer disease. J Nucl Med, 57,208-214 (2016).

Walji A M, Hostetler E D, Selnick H, Zeng Z, Miller P, Bennacef I, Salinas C, Connolly B, Gantert L,
Holahan M et al., Discovery of 6-(Fluoro-'"*F)-3-(1H-pyrrolo[2,3-c]pyridin-1-yl)isoquinolin-5-amine
(["*F]-MK-6240): a positron emission tomography (PET) imaging agent for quantification of
neurofibrillary tangles (NFTs). J Med Chem, 59, 4778-4789 (2016).

Gobbi L C, Knust H, Kérner M, Honer M, Czech C, Belli S, Muri D, Edelmann M R, Hartung T,
Erbsmehl I et al., Identification of three novel radiotracers for imaging aggregated tau in Alzheimer's
disease with positron emission tomography. J Med Chem, 60, 7350-7370 (2017).

Rombouts F J, Andrés J I, Ariza M, Alonso J M, Austin N, Bottelbergs A, Chen L, Chupakhin V, Cleiren
E, Fierens K et al., Discovery of N-(Pyridin-4-yl)-1,5-naphthyridin-2-amines as potential tau pathology
PET tracers for Alzheimer's disease. J Med Chem, 60, 1272-1291 (2017).

Rombouts F J R, Declercq L, Andrés J I, Bottelbergs A, Chen L, Iturrino L, Leenaerts J E, Marién J,
Song F, Wintmolders C et al., Discovery of N-(4-['*F]Fluoro-5-methylpyridin-2-yl)isoquinolin-6-amine
(JNJ-64326067), a new promising tau positron emission tomography imaging tracer. J Med Chem, 62,
2974-2987 (2019).

Kroth H, Oden F, Molette J, Schieferstein H, Capotosti F, Mueller A, Berndt M, Schmitt-Willich H,
Darmency V, Gabellieri E et al.,, Discovery and preclinical characterization of ['*F]PI-2620, a
next-generation tau PET tracer for the assessment of tau pathology in Alzheimer's disease and other
tauopathies. Eur J Nucl Med Mol Imaging, 46, 2178-2189 (2019).

Ono M, Watanabe H, Kitada A, Matsumura K, Thara M, Saji H, Highly Selective Tau-SPECT Imaging
Probes for Detection of Neurofibrillary Tangles in Alzheimer's Disease. Sci Rep, 6, 34197 (2016).

Ono M, Saji H, SPECT imaging agents for detecting cerebral B-amyloid plaques. Int J Mol Imaging,
2011, 543267 (2011).

Hashimoto H, Kawamura K, Igarashi N, Takei M, Fujishiro T, Aihara Y, Shiomi S, Muto M, Ito T,
Furutsuka K et al., Radiosynthesis, photoisomerization, biodistribution, and metabolite analysis of
""C-PBB3 as a clinically useful PET probe for imaging of tau pathology. J Nucl Med, 55, 1532-1538
(2014).

Okamura N, Harada R, Furumoto S, Arai H, Yanai K, Kudo Y, Tau PET imaging in Alzheimer's disease.
Curr Neurol Neurosci Rep, 14, 500 (2014).

Villemagne V L, Barkhof F, Garibotto V, Landau S M, Nordberg A, van Berckel B N M, Molecular
imaging approaches in dementia. Radiology, 298, 517-530 (2021).

Kaide S, Ono M, Watanabe H, Kitada A, Yoshimura M, Shimizu Y, Thara M, Saji H, Structure-activity
relationships of radioiodinated benzoimidazopyridine derivatives for detection of tau pathology. ACS
Med Chem Lett, 9, 478-483 (2018).

Fodero-Tavoletti M T, Okamura N, Furumoto S, Mulligan R S, Connor A R, McLean C A, Cao D,
Rigopoulos A, Cartwright G A, O'Keefe G et al., "*F-THK523: a novel in vivo tau imaging ligand for

78



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Alzheimer's disease. Brain, 134, 1089-1100 (2011).

Yoshimura M, Ono M, Matsumura K, Watanabe H, Kimura H, Cui M, Nakamoto Y, Togashi K,
Okamoto Y, Thara M et al., Structure-activity relationships and in vivo evaluation of quinoxaline
derivatives for PET imaging of B-amyloid plaques. ACS Med Chem Lett, 4, 596-600 (2013).

Dishino D D, Welch M J, Kilbourn M R, Raichle M E, Relationship between lipophilicity and brain
extraction of C-11-labeled radiopharmaceuticals. J Nucl Med, 24, 1030-1038 (1983).

Harada R, Okamura N, Furumoto S, Yanai K, Imaging protein misfolding in the brain using p-sheet
ligands. Front Neurosci, 12, 585 (2018).

Choi S R, Golding G, Zhuang Z, Zhang W, Lim N, Hefti F, Benedum T E, Kilbourn M R, Skovronsky D,
Kung H F, Preclinical properties of "*F-AV-45: a PET agent for AP plaques in the brain. J Nucl Med, 50,
1887-1894 (2009).

Dorsey E R, Bloem B R, The parkinson pandemic-a call to action. JAMA Neurol, 75, 9-10 (2018).
Postuma R B, Berg D, Stern M, Poewe W, Olanow C W, Oertel W, Obeso J, Marek K, Litvan I, Lang A
E et al., MDS clinical diagnostic criteria for Parkinson's disease. Mov Disord, 30, 1591-1601 (2015).
Korat S, Bidesi N S R, Bonanno F, Di Nanni A, Hoang A N N, Herfert K, Maurer A, Battisti U M,
Bowden G D, Thonon D et al., a-Synuclein PET tracer development-an overview about current efforts.
Pharmaceuticals (Basel), 14, 847 (2021).

Teijido O, Cacabelos R, Pharmacoepigenomic interventions as novel potential treatments for Alzheimer's
and Parkinson's diseases. Int J Mol Sci, 19, 3199 (2018).

Spillantini M G, Schmidt M L, Lee V M, Trojanowski J Q, Jakes R, Goedert M, a-Synuclein in Lewy
bodies. Nature, 388, 839-840 (1997).

Bendor J T, Logan T P, Edwards R H, The function of a-synuclein. Neuron, 79, 1044-1066 (2013).

Doty R L, Olfactory dysfunction in Parkinson disease. Nat Rev Neurol, 8, 329-339 (2012).

Braak H, Del Tredici K, Riib U, de Vos R A, Jansen Steur E N, Braak E, Staging of brain pathology
related to sporadic Parkinson's disease. Neurobiol Aging, 24, 197-211 (2003).

Lee H J, Bae E J, Lee S J, Extracellular a-synuclein a novel and crucial factor in Lewy body diseases.
Nat Rev Neurol, 10, 92-98 (2014).

Uzuegbunam B C, Librizzi D, Hooshyar Yousefi B, PET radiopharmaceuticals for Alzheimer's disease
and Parkinson's disease diagnosis, the current and future landscape. Molecules, 25, 977 (2020).

Van der Schyf C J, Rational drug discovery design approaches for treating Parkinson's disease. Expert
Opin Drug Discov, 10, 713-741 (2015).

Xu M M, Ryan P, Rudrawar S, Quinn R J, Zhang H Y, Mellick G D, Advances in the development of
imaging probes and aggregation inhibitors for a-synuclein. Acta Pharmacol Sin, 41, 483-498 (2020).
Eberling J L, Dave K D, Frasier M A, a-Synuclein imaging: a critical need for Parkinson's disease
research. J Parkinsons Dis, 3, 565-567 (2013).

Bagchi D P, Yu L, Perlmutter J S, Xu J, Mach R H, Tu Z, Kotzbauer P T, Binding of the radioligand

79



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

SIL23 to a-synuclein fibrils in Parkinson disease brain tissue establishes feasibility and screening
approaches for developing a Parkinson disease imaging agent. PLoS One, 8, 55031 (2013).

Chu W, Zhou D, Gaba V, Liu J, Li S, Peng X, Xu J, Dhavale D, Bagchi D P, d'Avignon A et al., Design,
synthesis, and characterization of 3-(benzylidene)indolin-2-one derivatives as ligands for a-synuclein
fibrils. J Med Chem, 58, 6002-6017 (2015).

Verdurand M, Levigoureux E, Zeinyeh W, Berthier L, Mendjel-Herda M, Cadarossanesaib F, Bouillot C,
Iecker T, Terreux R, Lancelot S et al., In silico, in vitro, and in vivo evaluation of new candidates for
a-synuclein PET imaging. Mo/ Pharm, 15, 3153-3166 (2018).

Ferrie J J, Lengyel-Zhand Z, Janssen B, Lougee M G, Giannakoulias S, Hsieh C J, Pagar V V, Weng C
C, Xu H, Graham T J A et al., Identification of a nanomolar affinity a-synuclein fibril imaging probe by
ultra-high throughput in silico screening. Chem Sci, 11, 12746-12754 (2020).

Ono M, Takahashi M, Shimozawa A, Fujinaga M, Mori W, Nagai Y, Mimura K, Kumata K, Kikuchi T,
Shimojo M et al., In vivo visualization of propagating a-synuclein pathologies in mouse and marmoset
models by a bimodal imaging probe, C05-05. bioRxiv (2021)

Kuebler L, Buss S, Leonov A, Ryazanov S, Schmidt F, Maurer A, Weckbecker D, Landau A M,
Lillethorup T P, Bleher D et al, [''C]MODAG-001-towards a PET tracer targeting a-synuclein
aggregates. Eur J Nucl Med Mol Imaging, 48, 1759-1772 (2021).

Ni R, Nitsch R M, Recent developments in positron emission tomography tracers for proteinopathies
imaging in dementia. Front Aging Neurosci, 13, 751897 (2021).

Yu L, Cui J, Padakanti P K, Engel L, Bagchi D P, Kotzbauer P T, Tu Z, Synthesis and in vitro evaluation
of a-synuclein ligands. Bioorg Med Chem, 20, 4625-4634 (2012).

Yue X, Dhavale D D, Li J, Luo Z, Liu J, Yang H, Mach R H, Kotzbauer P T, Tu Z, Design, synthesis,
and in vitro evaluation of quinolinyl analogues for a-synuclein aggregation. Bioorg Med Chem Lett, 28,
1011-1019 (2018).

Hsieh C J, Xu K, Lee I, Graham T J A, Tu Z, Dhavale D, Kotzbauer P, Mach R H, Chalcones and
five-membered heterocyclic isosteres bind to a-synuclein fibrils in vitro. ACS Omega, 3, 4486-4493
(2018).

Ono M, Doi Y, Watanabe H, Thara M, Ozaki A, Saji H, Structure—activity relationships of radioiodinated
diphenyl derivatives with different conjugated double bonds as ligands for a-synuclein aggregates. RSC
Adv, 6, 44305-44312 (2016).

Kishner N, J Russ Phys Chem Soc, 43, 582-595 (1911).

Wolff L, Methode zum ersatz des sauerstoffatoms der ketone und aldehyde durch wasserstoff.
Ann, 394, 86-108 (1912).

Kotzbauer P T, Cairns N J, Campbell M C, Willis A W, Racette B A, Tabbal S D, Perlmutter J S,
Pathologic accumulation of a-synuclein and AP in Parkinson disease patients with dementia. Arch

Neurol, 69, 1326-1331 (2012).

80



S8.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Berg D, Postuma R B, Bloem B, Chan P, Dubois B, Gasser T, Goetz C G, Halliday G M, Hardy J, Lang
A E et al., Time to redefine PD? Introductory statement of the MDS task force on the definition of
Parkinson's disease. Mov Disord, 29, 454-462 (2014).

Irwin D J, Grossman M, Weintraub D, Hurtig H I, Duda J E, Xie S X, Lee E B, Van Deerlin V M, Lopez
O L, Kofler J K et al., Neuropathological and genetic correlates of survival and dementia onset in
synucleinopathies: a retrospective analysis. Lancet Neurol, 16, 55-65 (2017).

Watanabe H, Ariyoshi T, Ozaki A, Thara M, Ono M, Saji H, Synthesis and biological evaluation of novel
radioiodinated benzimidazole derivatives for imaging a-synuclein aggregates. Bioorg Med Chem, 25,
6398-6403 (2017).

Stadelmann C, Timmler S, Barrantes-Freer A, Simons M, Myelin in the central nervous system:
structure, function, and pathology. Physiol Rev, 99, 1381-1431 (2019).

Harauz G, Ishiyama N, Hill C M, Bates I R, Libich D S, Farés C, Myelin basic protein-diverse
conformational states of an intrinsically unstructured protein and its roles in myelin assembly and
multiple sclerosis. Micron, 35, 503-542 (2004).

Lemoine L, Gillberg P G, Svedberg M, Stepanov V, Jia Z, Huang J, Nag S, Tian H, Ghetti B, Okamura N
et al., Comparative binding properties of the tau PET tracers THK5117, THK5351, PBB3, and T807 in
postmortem Alzheimer brains. Alzheimers Res Ther, 9, 96 (2017).

Vermeiren C, Motte P, Viot D, Mairet-Coello G, Courade J P, Citron M, Mercier J, Hannestad J, Gillard
M, The tau positron-emission tomography tracer AV-1451 binds with similar affinities to tau fibrils and
monoamine oxidases. Mov Disord, 33, 273-281 (2018).

Kaide S, Watanabe H, Shimizu Y, likuni S, Nakamoto Y, Hasegawa M, Itoh K, Ono M, Identification
and evaluation of bisquinoline scaffold as a new candidate for a-synuclein-PET imaging. ACS Chem
Neurosci, 11, 4254-4261 (2020).

Ono M, Hori M, Haratake M, Tomiyama T, Mori H, Nakayama M, Structure-activity relationship of
chalcones and related derivatives as ligands for detecting of B-amyloid plaques in the brain. Bioorg Med
Chem, 15, 6388-6396 (2007).

Hsieh C J, Ferrie ] J, Xu K, Lee I, Graham T J A, Tu Z, Yu J, Dhavale D, Kotzbauer P, Petersson E J et
al., a-Synuclein fibrils contain multiple binding sites for small molecules. ACS Chem Neurosci, 9,
2521-2527 (2018).

Thapa P, Upadhyay S P, Suo W Z, Singh V, Gurung P, Lee E S, Sharma R, Sharma M, Chalcone and its
analogs: Therapeutic and diagnostic applications in Alzheimer's disease. Bioorg Chem, 108, 104681
(2021).

Wittig G, Scholkopf U, Ber, 87, 1318 (1954).

Claisen L, A Claparede, Condensationen von ketonen mit aldehyden. Ber Deut Chem Ges, 14, 2460-2468
(1881).

J Gustav Schmidt, Ueber die einwirkung von aceton auf furfurol und auf bittermandel6l bei gegenwart

81



72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

&3.

&4.

von alkalilauge, Berichte der Deutschen Chemischen Gesellschaft. 14, 1459-1461 (1881).

Lockhart A, Ye L, Judd D B, Merritt A T, Lowe P N, Morgenstern J L, Hong G, Gee A D, Brown J,
Evidence for the presence of three distinct binding sites for the thioflavin T class of Alzheimer's disease
PET imaging agents on B-amyloid peptide fibrils. J Biol Chem, 280, 7677-7684 (2005).

Ye L, Morgenstern J L, Gee A D, Hong G, Brown J, Lockhart A, Delineation of positron emission
tomography imaging agent binding sites on B-amyloid peptide fibrils. J Biol Chem, 280, 23599-23604
(2005).

Lengyel-Zhand Z, Ferrie J J, Janssen B, Hsieh C J, Graham T, Xu K Y, Haney C M, Lee V M,
Trojanowski J Q, Petersson E J et al., Synthesis and characterization of high affinity fluorogenic
a-synuclein probes. Chem Commun (Camb), 56, 3567-3570 (2020).

Laznicek M, Kvétina J, Mazak J, Krch V, Plasma protein binding-lipophilicity relationships: interspecies
comparison of some organic acids. J Pharm Pharmacol, 39, 79-83 (1987).

Jones D R, Hall S D, Jackson E K, Branch R A, Wilkinson G R, Brain uptake of benzodiazepines: effects
of lipophilicity and plasma protein binding. J Pharmacol Exp Ther, 245, 816-822 (1988).

Wager T T, Hou X, Verhoest P R, Villalobos A, Moving beyond rules: the development of a central
nervous system multiparameter optimization (CNS MPOQO) approach to enable alignment of druglike
properties. ACS Chem Neurosci, 1, 435-449 (2010).

Wager T T, Hou X, Verhoest P R, Villalobos A, Central nervous system multiparameter optimization
desirability: application in drug discovery. ACS Chem Neurosci, 7, 767-775 (2016).

Zhang L, Villalobos A, Beck E M, Bocan T, Chappie T A, Chen L, Grimwood S, Heck S D, Helal C J,
Hou X et al., Design and selection parameters to accelerate the discovery of novel central nervous system
positron emission tomography (PET) ligands and their application in the development of a novel
phosphodiesterase 2A PET ligand. J Med Chem, 56, 4568-4579 (2013).

Zhang L, Chen L, Beck E M, Chappie T A, Coelho R V, Doran S D, Fan K H, Helal C J, Humphrey ] M,
Hughes Z et al., The discovery of a novel phosphodiesterase (PDE) 4B-preferring radioligand for
positron emission tomography (PET) imaging. J Med Chem, 60, 8538-8551 (2017).

Lindberg A, Knight A C, Sohn D, Rakos L, Tong J, Radelet A, Mason N S, Stehouwer J S, Lopresti B J,
Klunk W E et al., Radiosynthesis, in vitro and in vivo evaluation of ['*F]CBD-2115 as a first-in-class
radiotracer for imaging 4R-tauopathies. 4CS Chem Neurosci, 12, 596-602 (2021).

Urbina F, Zorn K M, Brunner D, Ekins S, Comparing the pfizer central nervous system multiparameter
optimization calculator and a BBB machine learning model. ACS Chem Neurosci, 12, 2247-2253 (2021).
Murrell E, Tong J, Smil D, Kiyota T, Aman A M, Isaac M B, Watson I D G, Vasdev N, Leveraging open
science drug development for PET: preliminary neuroimaging of ''C-labeled ALK?2 inhibitors. ACS Med
Chem Lett, 12, 846-850 (2021).

Tawada M, Fushimi M, Masuda K, Sun H, Uchiyama N, Kosugi Y, Lane W, Tjhen R, Endo S, Koike T,

Discovery of a novel and brain-penetrant O-GlcNAcase inhibitor via virtual screening, structure-based

82



analysis, and rational lead optimization. J Med Chem, 64, 1103-1115 (2021).

83



I

ARWFFEDHE D VITHE A, KIGHIZRE 2 DR E L WEiHEZ B Y £ Lz, RERFERFEREET
WEZERt /NP IR HdRe b ONSHER RS A B EARICR L L VIRERDHEZRLET.

AWFIEDZEITI L OAGRILOIERIC BN T, #ApZRE)70 2IFE L HBRz S £ L7, K
FRIEGERET IR (R e FRANICE L L ETET

[FIEFIS, ARBFFEOBITICENT, < OARARMEIE Ll ) 2 8E £ Lz, FERFR R
SRR SRE A BB EMLE L B E T

BY e DR 2 E £ L, fhEEERRSE 8 #hF HEEER e b DN RA E SA AR &
Be Sk B— FEANICJE HELH L B £

ABFROBTIC BT 0 &M = LT, SOBAERFBACEIIER S M5 it I
Wk, RO I RO B LTS

G-V XY LA 2B Sy ERHE R IV T RBCB S &0 £ E L, SRR G
BFSCFT FRAVE - BRI B 72 & DT - SHERVERFAE ST BN A SYBFRICTRS R
Bk L LT

TRV T RBEB LY RS LA ) AT — BE TR % I 7 SR B E &
W2 M ¥ Lie, SR RFBEFHIER RN Bl 0 e, ERmEE
Ty R R B EE, ORISR PO AT BARICVE I L L E T

KaT 475 ) — B BRI £ LI, SBAFRERIEEIRR 77 —~as ) I -
RS I AAEES T T RO 2 &SR L BT ET

AWFTEDZATIZH T VFERICSIN L TEE £ L7z, SESRFERZEGEEITER: kil R L,
T i, B2 OB B, T ESs Bt Bk B &L, W EF L g A Pt
A st vk WG B 5 B8 £ Fh wH G vl =K i ek, Il pier
T, R BT P, BRI EKE SAZITICD & T DIRREHRE AT 0 B 00 U7 4 1T TR < T H
LEFET.

Rels, BIEICHATE 5 k9 IKR, B L THEEIR, AL 0 B#H LR

84



