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Abstract . 3-(4-[°F Jfluorobenzyl)-8-hydroxy-1, 2, 3, 4-tetrahydrochromeno[3, 4-¢] pyridin=5-
one ("F-FHTP) was invitro and invivo evaluated as a potential dopamine Di: receptor PET
imaging agent- Through receptor binding assay: the K; of FHTP were determined to be 2.9
nmol/L for D12 receptor. and to be greater than 3 000 and 5 800 nmol/L for Ds and D: recep-
tor, respectively- The lg P was measured to be 1. 11 through octanol experiment - The regional
biodistribution studies in rats were carried out through biological distribution and blocking bio-
distribution experiments- The biodistributions studies show that “F-FHTP can penetrate
through blood-brain barrier and selectively accumulate in striatum, hypothalamus, frontal cor-

tex, hippocampus: cerebellum, where the D1 receptor is reportedly located, and among or-
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gans, lung and kidney have higher uptakes than the others. Conclusively. invitro and invivo

biological studies demonstrate that “F-FHTP is a potential dopamine D: receptor

imaging agent -

Key words: dopamine D+ receptor; PET imaging agent ; UF; biological evaluation

Z O MR G Siz shiE i 2% 2] GARISEFEE
T N ShRE AT L JE 1 s 2 B2 AR 51 2 40
R A MR il 0 SUE R TR 1B 2 80E A& RAE
it ZEM D ZIKE T G-EA BB
TR, i 387 NFIERRAL A HIER 5 D2 2RI
A 8 55 11 efa ik, 76 1pld % b, ZE%E
D SZRFERE i 73 BEER K o Ar v ke B 2R
it D1 VR FE R 50K i 43 U0E 2 18] A] RE A7 AE
EEERZD ZOM D ZK5E D, Ds ZAk
A8 Z B D2 FEZAR, BEATTE 2 B2 R AE | B
BAVFL IR 5 (BRI P B 3 A X e & & 1
FFAE B AR, ZE M Dy 2K EESAAE R
RS N Bl SCIRAARSE XS 1 H— o
SEIET D AR EED,

TR SELR R & B R e AR s R
FPER TR SRR . DAL AR 7 TR
B AT RAFEAE MUK XA B A2 AR A TR B TS
HNZSZRTFE AR P9 B X387 A B e P SRR AT
KA HINGD 94-1 VBN SHERC 5L 69 /3 A ik 58
SRR, Z M Dy AR EE S AAE R i
o SR, A R BARAES . R K ST IE
3 SO F RO AL B A e A L B TS
N S S TN =1 s o G ) - N 4R
PRE P A A % S (H H AT = Fr R 2
2 Ds R BAZF], 11 bRiC AR [3, 4-
I IE-STH2AL &4 3-(A-E )-8 [ CIH &
-1, 2, 3, APUSEORFHMEIR[ 3, A-c]ntbE-5- &
SRXT Do 2R B R SR AV (B AE PR AN B
WM PET BARh &, ZEHEARE S D 2K
M AR, TR o ZARF B — 2 i B NS K
IR 123 FRic il 5 — AR FFME IR [ 3, 4-c ]t
BE-S-HAZAL &4 11T CP VEH Do 2R R 550 H
TP A 0F 5, 03 A BUS B A8 A 4 SR i
FL8 FRic By 2 [ % Do 32 A L 266 ) W I k2 25,
A TAEMAE DR NI A S B0 = A AGry A T
BEBEFTH £ E % Dy Z R T4 F-FHTP
(A TEMRTER DM, UE kG T D %
PR N AR 5K

X

HO o I

K1 “F-FHTP B4t
Fig- 1 Molecular structure of *F-FHTP
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Table 1 Receptor competiton binding assay protocol “L
7 (Agents) TB NSB SB Xt B4 (Control binding)
LB WAL (Delayed solution) 100 80 80 80
[* H U2 ¥FUREA ([° H ]Spiperone ) 20 20 20 20
FHTP %l (FHTP or reference) / 20((+)-Butaclamol) 20 20(DMF)
£ B M (D1 receptor) 80 80 80 80

I (Note): TB, E%5 A% (Total binding) : NSB. JEFFF45 &

1.2.2 JEKASBELRFAM E B 100 pL 2
HPLC ity F-FHTP, %) 4 {5 ) 1F SE -
KIS TSR AIELA 5 000 v/ min A B0
10 min J& . 53 31 A HUAR A KR H B PR B
VA I 2 O P B (2 =5)
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Wr i IR A BT W R &k B AR,
0.62 mol/L [(+)-R-SCH 233907, 0. 40 mol/L
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30, 60, 120 min A}, Z2FRER 5 53 73] T 390 Ab BE it
) BRI B ZRE (D L Fefidi  S0IR AR
BEJE /NI I Sk 35 ) A 2% (B B /N

& (Non-specific binding) ; SB. £ 1% (Sample tube)

BT CE) BV L B 53 3 F 0
ST Bl 4 2 B R TR,

2 SRR

2.1 FHIP X ZEED:» Ds» Do BERIFEFNM
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ZARBSERYERN, K B4 5K F 5 800, 3 000
nmol/L; X} D2 R ERIPERS R, K BN 2.9
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Table 2 Biodistribution of "F-FHTP in rat organs

FIUA L E 3 E ST B % (Percentage of the injected dose per gram of tissue mass) )/ (YID - °g -

145 (Tissues)
2 min 5 min 10 min 15 min 30 min 60 min 120 min

1M % (Blood) 1.6640.13 1.3140.12 1.2840.01 0.8740.07 0.474+0.03 0.2240.05 0.154+0.02
Hg"l(Spleen) 2.0440.11 1.9940.02 1.7740.24 1.6540.07 0.984+0.03 0.4140.05 0.1640.07
5 JE (Kidney ) 10.15%1.03 7.7240.60 7.1440.30 5.5640.57 2.561+0.13 0.9940.15 0.57%0.02
/N (Intestine) 1.5540.11 3.3740.31 4.19+0.42 0.9140.07 0.6340.03 0.2540.05 0.1440.03
& (Stomach) 1.8540.39 1.5340.02 1.2740.08 1.0240.07 0.8240.05 0.6540.05 0.3440.05
JFE (Liver) 5.8541.13 4.77£0.71 4.1240.09 3.44740.17 2.4140.13 1.10£0.05 1.02£0.12
Hﬂf(Lung) 13.4940.87 8.1440.65 6.5340.32 5.43+0.27 3.29+0.33 1.404+0.15 0.5940.02
L>IE (Heart ) 2.3740.23 1.7340.31 1.6240.15 1.0640.07 0.574+0.09 0.2140.05 0.104+0.02
LA (Muscle) 1.5740.17 1.1240.21 0.9840.10 0.6940.07 0.3940.03 0.1740.03 0.0940.02
B2k (Skin) 1.09+£0.13 0.9340.21 0.8940.11 0.8140.07 0.5840.06 0.35+0.06 0.2540.05

¥ (Note): n=
%3 PFFHTP Tﬁﬁﬂuéﬂ//\ﬁF’é’JE%ﬁ?ﬁ
Table 3 Regional brain distribution of “F-FHTP in rats

i [X. FF P SUE S 4T F) 2 (Percentage of the injected dose per gram of tissue mass)/ (201D «g ')
(Regional brain) 2 min 5 min 10 min 15 min 30 min 60 min 120 min

#3 (Hippocampus) 1.7240.13 1.3540.09 0.7240.06 0.604+0.05 0.51+£0.07 0.2740.03 0.1840.05

N Fe i (Hypothalamus ) 1.58£0.15 0.9940.08 0.8140.06 0.73%0.05 0.41£0.07 0.17£0.03 0.06=40.06

AU B (Frontal cortex ) 1.4240.15 0.7340.09 0.7040.06 0.5040.05 0.3240.07 0.23£0.03 0.04=40.05

/M (Cerebellum ) 1.65+0.11 1.1240.08 0.9040.06 0.624+0.05 0.41£0.07 0.16+0.03 0.0840.02

SORAR (Striatum ) 2.254+0.14 1.31£0.09 1.194£0.09 0.9740.05 0.7840.07 0.41%0.03 0.20%0.05

58 (Skull) 0.65+0.21 0.58+£0.15 0.50£0.06 0.44740.05 0.3440.07 0.26%0.03 0.25%+0.05

I (Note)s 1
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Table 4 Receptor affinities of the selected blockers
Ki/(nmol « L™ 1)
BELIBT 71 (Blockers)
D1 D2 D3 D Ds

(+)-R-SCH 23390 0.30 1430 780 3 560 0.35
(—)-S-E G =10 000 2.9 3.5 2 000 ND

Metergoline

BD 1008

ARIEFENE 5-HT ZR$EHT57 (Non-selective 5-HT receptor antagonist )

6 ZPRFLEE (0 receptor ligand)
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Table 5 Blocking study of “F-FHTP in rat organs

@ﬁgﬂgﬂﬁﬁﬁf%’?ﬂjQ%(Percentage of the injected dose per gram of tissue mass)/(%ID °g )

4 (Tissues)
2 min 5 min 10 min 15 min 30 min 60 min 120 min
JIM&(Blood) 2.0740.21 1.69+0.02 1.47+0.07 1.07+0.07 0.7340.03 0.2840.05 0.2340.02
I (Spleen) 2.7840.11  2.594:0.15  2.3920.13  1.6340.07  0.9620.03  0.3940.05  0.1634=0.02
BFHE(Kidney)  10.08+0.43  8.98+0.31  7.9540.21  5.9840.07  5.23+0.18  1.1840.05  1.10+0.02
/N (Intestine)  1.47+0.11  5.73+0.43  6.65+0.31  3.76+0.07  2.09+0.03  1.09+0.05  0.42+0.03

2.23+0.19 1.

=
a8

H (Stomach) .13 1.6740.01

JFFBE (Liver) 5.7240.13  5.3740.02  4.8240.01
fifi(Lung) 11.9340.25  9.9240.02  6.4140.01
LE (Heart ) 3.66+0.23  2.4040.02  1.89+0.01
WL (Muscle)  1.7740.13  1.554-0.02  1.1070.01
J2 bk (Skin) 1.6640.14  1.4540.02  1.3640.10

1.4140.07 0.25+0.03 1.0740.05 0.49+0.05
4.0540.07 3.7140.03 1.51+0.05 1.2040.02
5.14+£0.07 4.38+0.03 1.4540.05 0.60=£0.02
1.0840.07 0.68+0.03 0.23+0.03 0.11+0.02
0.6240.07 0.4440.03 0.1740.05 0.0840.05

1.2040.07 1.034+0.03 0.54-£0.05 0.27£0.02

£ (Note): n=3
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Table 6 Blocking study of “F-FHTP in rat brain

i X

FIUA L E 3 E ST B (Percentage of the injected dose per gram of tissue mass)/ (1D - gil)

(Regional brain) 2 min 5 min 10 min 15 min 30 min 60 min 120 min
#35 (Hippocampus) 1.41£0.15 1.1940.06 1.0940.06 0.7940.07 0.73£0.11 0.27£0.03 0.1040.06
N e igi (Hypothalamus ) 1.9440.14 1.6140.04 1.2240.06 0.834+0.09 0.56+0.05 0.19740.03 0.04=40.01
A B Jf (Frontal cortex ) 1.99£0.15 1.1840.04 0.9440.08 0.71%0.07 0.47£0.06 0.11£0.03 0.03=%0.02
/NI (Cerebellum ) 1.6940.15 1.5840.04 1.22+0.08 0.8540.07 0.5240.06 0.18+0.03 0.0540.01
SORAR (Striatum ) 1.73£0.11 1.4240.04 1.0640.06 0.754+0.07 0.48+0.01 0.1540.03 0.0340.02
. 25 (Skull) 0.6840.11 0.6540.04 0.6140.08 0.60%0.07 0.5540.06 0.2840.03 0.2540.03
1£(Note): n=3
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