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Synthesis and evaluation of near infrared fluorescent dye
BPAD-2 for p-amyloid plaques

CHENG Yan, OUYANG Xiang-Shuo, LIANG Tian, ZHANG Zhi-Rong
(West China School of Pharmacy, Sichuan University, Chengdu, 610041, China)

Abstract; BPAD-2 was synthesized by condensation reaction with 1-(2-hydroxy-phenyl)-ethanone as the

primary reagent, and confirmed by ' H-NMR and MS. Fluorescence spectra were observed; fluorescence

staining was performed to evaluate labelling ability for B-amyloid plaques; fluorescent imaging was per-

formed to evaluate blood-brain barrier penetrating ability. The emission maximum of BPAD-2 in PBS

was at 658 nm; BPAD-2 showed bright red labelling of  amyloid plaques; BPAD-2 penetrated the

blood-brain barrier and peaked at 10 min postinjection and showed reasonable washout from the brain.

BPAD-2 showed specific labelling of B-amyloid plaques and had good blood-brain barrier penetrating abil-

ity.
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Fig. 1 Chemical Structure of Congo red and
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P ERE 2 M7 & 48 (Buchi, 3+ ) . 400 MHz ¥
i L PR AL (Varian INOVA-400 'H-NMR, 2£ /) .

Agilent 64108 7 = 8% A (43 — 3% 1% FH X (Ag-

ilent, 38 [F) | & &% W AH 0 3% AL CB . B A,
CM1950 K71 Fr ML (Leica, £ [ ) | 155 80 ¥R 55 0
#HL (Beckman, E [EH) . Aviovert 40 CFL 3¢ 643 & 4=
Yy s (Zeiss, f2E) . QuickView 3000 JH 4 &5
AR AL (BioReal , B8 3 F).
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afi .
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2.2.1 HmFiE 121 1-2-BEEHE-1,3-T
T A A (1) AR FRIEIR 2 9. 93 g(72. 9 mmoD)
T 150 mL £ CBRJE . M A B4 6.01 g(261.0
mmoD) , I T R 3 h Wl B A48y LA .
S 25 IS S g K B A5 8 DFE T 300 mL K,
FHUKBE RV pH 2= 7. ki . sl 15 3% B
o A 4. 97 g. 72K 32.6%.

1.2, 2 2-H 5 2% 5 ik oeg 8] ) 1) 4% (2) ) 100
mL BRSO A& 1(4. 44 g, 24.9
mmol) .50 mL BEER Al 4 mL MARER , [0 37 2 /NEst
B PG AR A 300 mL pKK o, G K B R B R
T pH 2 7. 5 W b2 U A HLAR ] JC K Bt R B
T R IE 2 15 B A SR 3010 g SR EE
77.9%."H-NMR (400 MHz, CDCl,, ppm): &
8.18 (d, 1H, J = 7.6 Hz), 7.67-7.62 (m,
1H), 7.43-7.26 (m, 2H), 6.20 (s, 1H), 2.40
(s, 3H).

1. 2.3 2-F BR2RIF ik e Jif 1) 1 48 (DAL G 9 2
(3.10 g,19. 4 mmoD & T 4 mL ZFREF, FINA
(. 44 g,21. 8 mmol) . [A13 21 h, FEZEEF . 7]
] JES Bt P i A 5 mL 7K IF [ 3 30 min, i€, €
ViR B2 & SRR A E R 1.58 g0 FRR R
39.3% .'H-NMR (400 MHz, CDCl,, ppm):
58.94 (d, 1H, J = 8.4 Hz), 7.70-7.62 (m,
1H), 7.45-7.25 (m, 2H), 6.73 (s, 1H), 2.44
(s, 3H).

1. 2.4 2-{2-[2-(4- 32 R B &0 5 | 28 91 ik e -
A-)-TN B ) % (4, BPAD-2) fbk & 9 3 (416. 1
mg,2. 00 mmol) FIX} 5 3 2 B [ (268. 4 mg, 2. 20
mmoD) ¥ F 10 mL 1IETHEE, B A 200 pL WRIE , [
Ui 10 he MK 1k RN TR R/ IKFE B, LR
LBRIZTRZEAH =) . M= E k)2 (LR &
fis/1E O % Yk O 26 Ak, 153 B4R 247.1 mg. = %
39.6% . 'H-NMR (400 MHz, CDCl,, ppm): &
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8.92 (d, 1H, J=8.4Hz), 7.75-7.71(m, 1H),
7.60-7.47 (m, 4H), 7.45-7.43 (m, 1H), 6. 95-
6.84 (m, 3H), 6.68 (d, 1H, J = 16.0 Hz).
MS: m/z 313 (M" +H).
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Fig. 2 Synthesis route of BPAD-2
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mm X 150 mm); Ji A (L NE/7K: 7/3) 5 i
(1. 0 mL/min) s K& U P < (A = 254 nm). K% FK
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pmol « L' B 5L #EAE i sk g A .
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AR BPAD-2 3 2 %5 i T HOEE L O Y BEAs B 2
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B U R IT 400~750 nm 7 S K
B/ WOV AT R

Fi W R BPAD-2 i & 5 i T £ B JF 1] PBS
Pk 1 pmol « L' (LBEF & 1%0). R FH# G4
JEO R TE HEAT SRR I L [ B &/ & S K T
400~750 nm % ZL 14 K 5/ Ok A e AT
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B m A 55 APP/PSL %% B B/ BURK BT R (10
p) L R B F 10ming Y1 R #4000 £ B
(2min) ,40 % £ B (2min) L&l 7K (30 s) {0 1F £
RV AT T I 2 O 81 A ) B BRI 5 L Bt
S 0. 125 % WIS LT CAB Jeta D i B
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A Y G 3 H/ B RO . a3 5 TSRS 5.
10,20.30 LA K& 60 min B W7 Sk RN JF PR . BOR

TS5 24 W10 /0N BRUIRG A A 2 1 0 B

FH QuickView 3000 Y627 M 1% & Gt %) £ B} [A]
SO HEAT R . OO S RSO RGN A
A GO 474 nmi K 5F56:586 nm). HAB K
1R800y 9N : exposure time(1 sec) ; vertical pix-
el shift speed (6.5); horizontal pixel shift RO
speed(1MHz) ; EM gain(0) ; binning (1 X 1). #f &
R Ry SR X B (ROD R 5E 9065 5 . Y
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Fig. 3 HPLC chart of BPAD-2

3.2 BPAD-2 @353R

WK 4 firR , BPAD-2 £6 HBErh 938k 5 & 5
WA 51 479 nm Fl 601 nm. 4%EH N PBS i,
WO 5 RS £LF , 43 92 500 nm Al 658 nm,
HA LA . LA X N A Wik i
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Fig. 4 Fluorescence spectra of BPAD-2
full line:in methanol,dotted line: PBS.
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Fig. 5

Labeling of B-amyloid plaques was visual-
ized by staining with BPAD-2 in AD brain
section

(A); The adjacent section was stained with Congo red
(B), a pathological dye commonly used for staining B-

amyloid plaques.
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WE 6 frs, d A BPAD-2 B 1F 3 /N B P e g
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Fig. 6 Ex vivo fluorescence images of brains at differ-
ent time points after intravenous injection of
BPAD-2 (2.0 mg/kg) in normal mice
Ex 474 nm, Em 586 nm.
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Fig. 7 Fluorescence intensity of brains at different time

points after intravenous injection of BPAD-2
(2.0 mg/kg) in normal mice

n=3,Ex 474 nm, Em 586 nm.
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