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i Abstract

18F—mefway has been developed as radioligand for serctonin receptor 5-HTia. The object of this
study was to obtain the mefway precursor with the higher yield than previous method and to identify
whether 18F-mefway can bind to 5-HTia or not. from microPET imaging of small animal brain.

Precursor was prepared by a modification of the reported procedure then [°F] labeling was
performed by adding BE jon at 130°C in the hot cell for 30min. After purification of reaction mixture
using alumina Sep-pak and HPLC, microPET images of small animal brain were determined.

The chemical yield of precursor was increased from 9% to 34% using oxalyl chloride and
LAH/diethylether. We synthesized a precursor which was successfully labeled with no-carrier-added
18F—by new synthetic route. This research suggest that 18F—mefway will be used a
radiopharmaceutical for evaluation of central nerve system disorder as imaging a gent for 5-HTwa

receptor.
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Zd, BALE, AHZ2E 759 4359 e
AZAGEAZ H2EYUY NAAL7ITL &£
At gzstolwy, &Y F9 kst 4734
Aol A WSHE Bolw oz deA Qi1 ol
A2EY FE4= 7 classes 16 subtypes o)} 0.2 &
Ased, A A o) B2 (ligand gated ion
channel)dl| &3l 5-HTnE A9stn Ymx] 84

G A543 (G protein—coupled receptor)ll
2] o] F, 5-HTias-&A0 bd A =84
o] F2 o]Fo| A gri3-11).

5-HTia 583+ €713 (raphé nucleus)oll EAJsh=
AZEUAR w3 QXA A AP d29 s}, 549
4, 294, 9EA 59 o} o]z dentate gyrus) ¥ 2
< F AEx g x| ltHe]. oz # HY o
go] F2 7 Fol(affective disorder)t I Hof
%71 fEd, AZEY SHTaTEA7F $-£353 Bt
Foliot 22 F= ¥ Add A5 TG HEE
22 4AA gk

5-HTja &0 di$k SPECTE WAl eefF oz
M Te(COYs-Cys-DWay, BV Pe(CO)s-Cys-WAY,
B Te(CO)-Cys-CIWAY 7L 70 9 2{12], PETS &
AL ol oFE-& WAY-100635 ZEA1E 7| 4023
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BR-MPPF So] 9370l 718 Bol AHSS 3 glck
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1. 7171 ¥ Aj%k

uhgo] AMRE A9k Aldrich, Tokyo Chemical
Industry ¢ Rieke MetalAlell A +)8+5.3, thin layer
chloromatography+= Silica gel 60 F254 (No.5715,
Merck)& M-8tk &2 254 nom UV lamps} 24
A KMnO,E o143tk Column chromatography=
silica gel (Merck, 230 ~ 400 mesh)E, High
Performance Liquid Chromatography (HPLC):
Gilson system2 A}8-319331, semipreparative column
& Alltech (Econosil C18, 10 x 250 mm)2 ©]&3t4
t}.

'"H Nuclear magnetic resonance spectra (‘H NMR)
& Bruker Advace ('H NMR - 300 MHz) & AH23Ho
AQow,  chemical shifte W% EFEIE
tetramethy] silane2 71£22 §(ppm) BYE FAS
At WAbe @23 dntE ey (radicTLC) 470U
¥ Bio-Scan system 200 imaging scanner3 A&-31%]
o *Fe "Opn)F Aol o] RojgREE
(IBA30 MeV)o.2RE] At 42858 PET 94
52 Concorde MicrosystemsAte] microPET R4 &
AUE ol-&3tsich

2. ['®Fl-mefway ™7t £t
2.1 N-2—(2-chloroethyl)amidopyridine (a)
ol2Z 1971 slolA 100 m¢ T2etgEetAA|
2-aminopyridine (1.00 g, 106 mmol), chloroacetyl
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33 1. "F-mefway?l &4

chloride (1.80 g, 159 mmol), triethylamine (161 g,
159 mmol)-2 ¥ dichloromethane (100 mé)oll =<1t
o] Mg EHES F2olAM A7 wwlgt H, £71% &
10% NaHCO; 8802 AArh MgSO.2 723 vt
& ASgsllA gulE AAHS}E  flash  column
chromatography (ethyl acetate : hexane = 1 :3)Z A
3o AAHES Ak

-8 0%,

-'H NMR (300 MHz;CDCls):64.419 (s, 2H,-CHe-),
7.091-7.135(m, 1H, Ar-H), 7.767-7.771 (m, 1H, Ar-H),
8.219-8.284 (m, 2H, Ar-H), 9.447 (s, 1H, -NH-)

2.2 N-2-{2—{4—(2—methoxyphenyl)—1-piperaziny!}
ethyl] amidopyridine (b)

ol E7IslA 100 ¢ FTuleEekaAd
1-(2-methoxy)piperazine (044 g, 2.29 mmol)-& DMF
(8 m)ol =2 e, KoCOx(1.02 g, 7.25 mmoD)& F7}
3t3L 80°CAl X121 wkgict, F27kA] A7 & ¢
E3 (2)(0.39 g, 2.29 mmol) ¥} Nal (0.034 g, 0.23 mmol)
& #H71E 9, ol2F 471 3elA &0°C, 3713t Bt
g}, Bkl FHFF(100 md)E 7+t thE, ethyl
acetateZ f71%5-& FE3 281 {715E FHT
2 A4% 9, (100 nf x 33)) MgSOE AZA1Z o5
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At stlld &ulE AASR  flash
chromatography (dichloromethane : methyl alcohol =
50 : DE At YHES ATk

& T6%,

-'H NMR(300 MHz,CDCly):6 2.819-2.850 (m, 4H,
-CHz-), 3179 (s, 4H, -CHy-), 3.244(s, 2H, -CHz-),
3870 (s, 3H, -OCHs), 6.859-7.055 (m, 5H, Ar-H),
7.688-7.747 (m, 1H, Ar-H), 82518325 (2, 2H, Ar-H),
9639 (s, 1 H, -NH)

column

2.3 N-2-{2—{4~(2-methoxyphenyl)—-1-piperazinyl}
ethyl] =N-(2—pyridinyl)amine (c)

100 m¢ F2uteEeaad] 24Edb) 073 g, 224
mmol)& ¥ #A=3 THF (10 m)E FIth o2&
49171, 0°CelA IM LAH/THF (6.7 m{, 6.7 mmol)-2
F7Veta Ae7A 258 &9 v, 3A17F ke
TougESRA3E oA CA WZe ¥, X3
NHCI84(10 )& Ax3] H7isiA neks LAHS
g gt IN NaOH 78 94(1 mé)9h L3 NHCI5E
(10 md)& 0°Col A AH7bshed 3023k wwkek g
gt AFtde FHRFA0 m)E vsin
dichloromethane® ®715-< £&8 J MgSO,E A%
AlZith, ZtstelA 8uilE AAT F flash column
chromatography (dichloromethane : methyl alcohol =
5 : DE A AHES AU

- & 5%,

~'H NMR (300 MHz:CDCl):6 2.683-2.723 (m, 6H,
-CHz-), 3104 (s, 4H, -CH:-), 3.355-3411 (m, 2H,
-CHy-), 3865 (s, 3H, -OCHy), 5136 (s, 1H, ~NH),

6.404-685 (m, 2H, Ar-H), 6848-7006 (m, 4H,
Ar-H),7.388 - 7446 (m, 1H, Ar-H), 8.085-8106 (m,
1H, Ar-H)

2.4 N-2—{2-{4~(2—-methoxyphenyl)piperazinyl]
ethyl}-N—(2—pyridyl)N—(4—carboxymethy!
cyclo hexane)carboxamide (d)

50 m 2-neck FTUEESAAC  trans—4-

carbomethoxycyclohexane-1-carboxylic acid (0.20 g,

1.05 mmol)& ¥ 7= dichioromethane (10 nd) & =
et} (°Coll A oxalylchloride (0.19 mé, 2.13 mmol)-2 &
7¥eta, £EE AEAIA 2 Al B BFE 520
SEHAIE FR7A Wae 3, Zedstol A L9,
"] 438 oxalylchioride® A7 ghch,

Dichloromethane (10 )€ 3713t H, 0°CollA] &2
E4() 022 g 1.06 mmol)¥ EN (016 mf, 114
mmol) & F7heh Aol A 2A1ZF kst -8, 10%
NaHCO; 8- 4(100 ))& 71313, dichloromethane
o2 f715& FEdth MgSO,2 AZN b,
% 3lollA &olE AAS L flash column  chromato
graphy (ethyl acetate + 0.1% Etz;N)E A5l AAE
& dAch

- 8 82%,

-'H NMR (300 MHz:CDCL:):61.166-1.250 (m, 2H,
-CH2-), 1.615-1660 (m, 2H, -CHy), 1.166-1.250 (m,
2H, -CHy-), 1615-1.660 (m, 2H, -CHy), 1.839-1.963
(m, 4H, -CHy), 2252-2292 (m, 2H, -CH-),
2581-2626 (m, 6H, -CHy-), 2.983 (s, 4H, ~CH:-),
3617 (s, 3H, -OCHy), 3840 (s, 3H, -OCHg),
39%1-3997 (m, 2H, -CHy-), 6.828-6997 (m, 4H,
Ar-H), 7237-7307 (m, 2H, Ar-H), 7.739-7.797 (m,
1H, Ar-H), 8514-8534 (m, 1H, Ar-H)

2.5 N-2—-{2-{4~(2-methoxyphenyl)piperazinyl]
ethyl}-N—-(2-pyridyl)N-(4-hydroxymethyl
cyclo hexane) carboxamide (e)

10 mé F2ugEetaad) 22EA(d 0063 g, 013
mmole)& B AZ diethyl ether (2 m)E =tk (°C
oAl 1M LAH/diethyl ether (0.13 mf, 0.13 mmole)&
3] F71st 5, 0°Cell A 3082k sk}, X8k NHC
FEdE FI1eA wgkg £ A3 oS gy
o}, ZAdstlA &g AAE o, flash column
chromatography (ethy] acetate + 0.1% EtzN)Z A A3}
o AHEE A3tk

- & 55%,

-'"H NMR (300 MHz;CDCl3):61.578-1.852 (10H, m),
2588-2634 (m, 6H, -CHy-), 2981 (s, 4H, -CHy-),
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3369-3.389 (d, 2H, -CH-), 3837 (s, 3H -OCHp),
3961-4007(m, 2H ,-CHy), 6826-6982 (m, 4H,
Ar-H), 7.222-7280 (m, 2H, Ar-H), 7.738-7.763 (m,
1H, Ar-H), 8513-8534 (m, 1H, Ar-H)

2.6 N—2—{2-{4~(2-methoxyphenyl)piperazinyl]
ethyl}-N—(2—pyridyl}N—(4—tosyloxymethyl
cyclo hexane) carboxamide (f)

5 w FouESgazd 23EAE) 0021 g
0.046 mmol)& ¥ 3L AZ, dichloromethane (10 md)dl
=9t} p-tosylanhydride (0.018 g, 0.056 mmol)¥
EtN (0.0072 m8,0.05 mmol)-& F7Fé}a, ol22 £97]
ol A 2441 7F wk-&-3te) 1096 NaHCO; 58 4(100 me)
£ 7}8t 5, dichloromethane® f71%& FZ3th
MgSO:2 ZA2AIZ b, 7Y 3tolX &l & A A%
I flash column chromatography (ethyl acetate +
0.1% ENZ AAste AHES 2Ah

- 58 5%,

-'H NMR (300 MHz,CDCls):61.572-1.779 (m, 10H),
2436 (s, 3H, -CHp), 2567-2612(m, 6H, —-CH:-),
2.973(s, 4H, -CH2-), 3.740-3.759 (d, 2H, -CH;-), 3.836
(s, 3H, -OCHs), 39%0-3983 (d, 2H-CHy),
6826695 (m, 4H, Ar-H), 7.248-7.330 (m, 4H,
Ar-H), 7722-77765 (m, 3H, Ar-H), 8507-8527 (m,
1H, Ar-H)

2.7 N—2-{2-{4+2—-methoxyphenyl)piperazinyl]
ethyl}-N-(2—-pyridyl)N—-(4—-4—fluoromethy
Icyclo hexane) carboxamide (g)

10 ¢ FEutgEeka3e] 2352 6)(0.020g, 0044
mmol)& ¥ AZF, dichloromethane G md)2 ich
0°Cell4t DAST(0.0076 mé, 0.058 mmol)-& F=7}st3, of
2Z B710A 47 wRkstth 10% NaHCO: 78
(100 m¢) 57}+3t2 dichloromethane #7158 &%
o} MgSO:E §715S A2AZ ok, 2t sl &
]2 A AstE flash column chromatography (ethyl
acetate + 0.1% EN)Z AAsld HAHAES AUk

- & 20%,

~"H NMR(300 MHz,CDCly):6 1.607-1.867 (m, 10HD),
2636 (s, 6H, -CHy-), 299 (s, 4H,-CH,-), 3840 (s,
3H, -OCHs), 3.969-4.015 (t, 2H, -CHy-), 4.072-4.248
(dd, 2H, -CHy), 6830-69% (m, 4H, Ar-H),
7.230-7.314 (m, 2H, Ar-H), 7.55-7.770 (m, 1H, Ar-H),
8522-8533 (m, 1H, Ar-H)

3. 18F-mefway2| HX|

3.1 ['®FI™-K2.2.2.-K"9] M=

ArolgzEZAA A4k [PF] & B0 Fo} glo
o2 QMA Seppake] FFA7|IL o]E TA] F& 9
KL 4 mg/02 me, HO-K222. 22 mg/08 ml
acetonitrile) © 2 3|43} 100°Col A A& 7k2E £
] Azt ch 97)9 acetonitrile 1 mé x 28 ¢ 7}
3}e] azeotropic distillation. 2 8% 3] A A 33 x

3.2 ["®Fl-mefway?| &M

000 - 5000

®)

°  w owm m w
Position (mm)

Position (mm)

a3 2. (A) *F-mefway8l BiSI 20t J24n] EXISE
(B) BIE3Z0IES 013 HAISH S0 WAL
M

0

Acetonitrile (05 md)ell 51 AT (2 mg)E(1)A
AzF [PF-K222-K'ol 715t} 2 4o} & o},
110Cel A 3022 wHkslsich whe F8 &, 4274
23 & Wy wrEazulegvz IXFEE S
AN, 24). AATIAE BoFH £u)& A A%

£, e-&(1 n)E F7}8H2 alumina Sep-Pakoll 2
g3tk oAl A4 kg BolFH &g AAS o
& AHEL 50% acetonitrile F+EHoZ =9
HPLCE AA)&c}. HPLC 4% acetonitrile : HzO :
TEA=50:50:01°]2 F&49 £5& £33 5 nlH
o}l AAE EEE Ropx S AAS ThE radio
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4, A8 & PET ¢

Sprague-Dawley ratZ 2.5% isoflurane2.2 v}3 3t
thS, M2 B2 microPET gentry ol 255 934
7131, H&eo| g o] &3] & 1PAZATh 269 MBg
PP-mefway s £ 05 mle] T2 rat )R] F
ARSE T 2413F B2t dolud dlojE 3 & shgich
Z 2 ZHA00x 6= <Y, 0% 8 =AY, 300 25
Z¢l, 1800 & 3Ze LR J4L ATHT &, B
A (region of interest)S XA time activity
curved TIATHZE 3]

m. Z 2

2-AminopyridineS 2EZAZ &9 amidopyridine
2 FEAE TEI, olF FUY v WAY-100634

Transverse{Z)

o} w2-3}e] N-2-{2-[4-(2-methoxyphenyl)
piperazinylJethyl}-N-(2-pyridyDN-(4-carboxymethyl
cyclohexane)carboxamide ()& A8t 218a
lithium aluminum hydride (LAH)E ©]-838l49 3|=&
A712 FHSATHE). o] FHA A oln= Ajte] 7}
Bd7le AgA7IX &3, carbomethoxy”]9] 7HRY
71 deA o 2 8A]7)7] 98] wg-L4-wlE THF o
A el %7}t thh Ho|xE diethyl etherE
A3tk 0¥ ohd tosyl 718 B4 AFA 3
A& dBsgn

FEAHEE ol FAT AT} Alo]FRER
A Azg FE 130°CAA 083 BhgH e (R
A& = 70%), alumina Sep-PakE AHEajA] Hhgol
FsiA 1 dolgle P AASRYS. 283y
Al acetonitrile : Hy0=50:50 (0.19%Et;NZ3hHe] &g
< HPLCZ A A5tk Nal(Tl) radiodetector 2 £ uj
12~1429A ®F-mefway7t $£9Q3, UV 47
AA & wf o] Azt & E vl ERY Has

Q00009

0.00008
2.00007
0.00006
0.00005 g
0.00004
5.50003

Activity {conant/piel)

L ™ ® Fn
000002 Z @ 5

200001
o

He Hlppotampus

#M ceebaum

B

Q 20 49

:2¢] 80 100 130
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o)< At AE PF-mefways HlAM FYER
& mefwayst BAlol U3 2E Aol frEEHE
AE #lsgtiad 3l HAFHAYEL  dichloro
methane : methanol = 10:1 Y& A7j Lol ALE
3t WALs WA ZolE g BAE o, 3 7]
HAE el a, BAEEHE EEE 9% o el dith

Mefway
A AN AP i s ‘
BE_mefway
N N b
H 3 ¥ L
50 wo 3o =ns

Tizue (min)

a2 4. uvEET|of 28t mefway?t Nal(Ti) HAks
HE7|0f oJ8t *F-mefway BE

v, &

AZEY 5HTIa F8A 938 BAHIFHAEA
thoks WAY-100635 #E=ASo] PET 94822 7l
gtg)o] At Aol A AMEEH T 9lSolE E738haL, o
A3 SE4s)e} olul= Aie] ol 5o @z
A A AL MAsiord ot ik ol
2EislE 7} vlo|aE2F e cytochrome P450
2E1 (CYPZEL) 5% &4 (isozyme)oll 9J3iA Loljvt=
Aoz 4#A 7] YEANs16], *F-FCWAYS| ¢
AAYe glojM e ol2d EEASE ] HsiA
CYP2E1 9=z 2 miconazole[17]°]\} disulfiram(18]
S A B3t oy 9A4E de el B vk gl
o} E dpore o]g AAE AHESHRA 1k, &
B287} A9 AYHA = *F-mefway S FAHT,
A FEE A3ty stich

A 71E FAARAME o 2 EAFl 9l
Atk AR, BOPE ©|&3H WAY-10063¢} 4-carbo
methoxycyclohexane carboxylic acid®] coupling ¥+&-

o] A9 dojutx] gtk EA, lithium aluminum
hydride (LAH)E THF &ulold  whg3}
WAY-100635 Fr=AeA ofvl= 23] 748 d7)
& FA] 911 carbomethoxy¥-52 718 7|9 A
o2 AL Al AR &0l UF FAY Y
AAUTHL 20%). ©)F Btz B AFoA
& BOP 4l oxalyl chlorideE AF&3jA WA 728
AN G432 3 oS, WAY-100634% coupling S
st o2 A ojAolE A oA ke wrg
2 2% 9 FAFER AIANE F 00k 2 g B
A Fhadre) A= gdoAs e A
NaBH;¢} Ca(BHy)s, diisobutylaluminumhydride)S ©}
£3t] A= ovt A HeH Fedoe AAssich
J#A LAHE 20& Fi Y4B &35E Hoj=
2 AJefol A ¥HE-& WPA)7]7] Ha] & E THFA
diethyl ether2 BlHA A¥-& A|=atd}, 7 A} of
v Aol Y& AR ¥ Y3t g
Aoz adxd 5 JATh

o] dAFolA A ML FHHE ol&sid
Bp-mefway A TAIE ¥y e £&2 & F Yk
ol2A BAE F-mefways AZEY 5-HT 584
Gdg Mg FEo A FEAAAE AT of
28 £ JS Aoz AlgHY.
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