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Como resultado del Examen de Fondo realizado, con fundamento en el Adiculo 45 de
la Decision 486 de la Comisidn de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripaion: "~ Folios 74-137 _ . __Oddemarzode2008 .
- Reivindlcaciones: ) _ Follos 138-153 _ . O4demarzode 2008 =,
Prioridad: - EP 060184455.3 _. 4desepllembro2008 |

2. Analisis de la Prioridad

Se acepta la reivindicacién de Prioridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 8 D 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencién

Titulo de la solicitud: “derivados de la feniloxiamina”

El problema planteado en esta solicitud consiste en la necesidad de proporcicnar
compuestos con actividad sobre los receptores periféricos de [as benzodiacepinas

Para resolver este problema técnico la solicitud en estudio proporciona un compuesto
de la férmula (I} y composiciones que lo contienen.
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El objeto de la presente Solicitud se relaciona con la Ciasificacién Internacional de
Patentes (CIP): C0O7C 309/86; CO7C 233/88; CQ7F 7/18

4. Reivindicaciones relativas a un uso o a un segundo uso (Art 14 y 21 D 486)
El uso de las reivindicaciones 31-33 no es patentable, de acuerdo con el Art 14.
5. De la Solicitud de Patente

Reivindicaciones (Art 30 D 486, Art 22 PCT)

Las reivindicaciones 1-7 no son concisas porque los términos:

» Alquilo, perhaloalquilo, di-alquil, tri-alquil, alcoxi, alilo: porgue no se define el
ntmero de carbonos del grupo.

e Aralquilo, aiquilfenilo, cicloalquilo: porque no define el nimero de carbonos del
anillo.

« Heteroarilo: no define el numero de miembros del anillo, y el niumero y tipo de
heteroatomos que conforman el anillo.

» Ci alquilfenilo, 2,4,6-C4.¢ trialquil, Cq5 alquilo porque dan lugar a un alto
humero de alternativas que no encuentran soporte en el capitule descriptivo.

No permiten entonces, limitar el alcance de la materia que se busca proteger ni
definiria adecuadamente, por lo tanto se requiere al solicitante que restrinja la
solicitud a una razonable generalizacién del tipo de compuestos que han sido
sintetizados o probados. '

Las reivindicaciones 21 al 24 definen un proceso para la preparacién de un
compuesto de férmula uno, pero no definen el proceso por sus caracteristicas
esenciales (catalizadores, condiciones de reaccién, solventes, etapas, esta tltima es
la Unica que se encuentra en la definicién del proceso), se sugiere definir el proceso
de manera adecuada, y retirar de éstas reivindicaciones las definiciones de los
radicales, las cuales pueden ir referidas en las reivindicaciones dependientes que
definieron el compuesto de férmuia uno.

La reivindicacion 31 esta definida de manera inadecuada puesto que establece como

caracteristica un uso, lo cual no es patentable, por lo tanto se sugiere que sea
retirada del capitulo reivindicatorio.
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6. Determinacion del Estado de la Técnica

E! Estado de {a Técnica se determiné con base en la fecha de Presentacién de la
Solicitud de Prioridad: 04 de septiembre de 2006

Y se encontraron los siguientes documentos que anticipan el objeto de esta solicitud:

ltem Documento e ____Titulo__ Fecha de Publicacién*
' ' Journai Of Medicinal Development of a New Radioligand, N- o

Chemistry Volume 47, {5- Fluoro 2 -phanoxyphenyl)-N-(2-
D1 Page 2228-2235 [ F]ﬂuoroethyl 5- March 26, 2004 (Article)

methoxybenzyl)acetamide, for PET
DO 10.1021//m0304919 Imaging of Peripheral Benzodiazepine
__Receptor in Primate Brain

D1

Journal Of Medicinal Chemistry Chemistry, Volume 47, (folio 198-205, pagina 2228~

2235)

Dlvulga el compuesto 5 que corresponde a un compuesto de férmula (I) enelque R =
"F el cual es afin con el Receptor periférico de las benzodiacepinas y puede ser

utilizado como radio ligando (pagina 2228, columna 2, Esquema 1)

7. Examen de Patentabilidad (Art 14 D486)
Nivel Inventivo (Art18 D486)
La reivindicacién 1 c':onsiste}en un bompuesto de formula (1)

Comparacioén de Ias caracteristicas técnicas esenciales, con las del Estado de la

Técnica:
Caracteristicas esenciales : D1
Un compuyesto de’fbrmula(!). _ ] -1 Un compuesto de fbrmula ()

e LS
:5 LR (?j n

1.
|'R es seleccionado de Cloro, Bromo, lodo

Un compuesto 5 donde R s ~CHzCH2F, un
_ . compuesto 6 donde Res —CHal .
R puede ser un grupo —0S{0).-L . | Un compuesto 7 donde R es tosiloxieti]

El documento D1 se considera el estado de la técnica cercano a la invencién definida
en la reivindicacién 1 porque se refiere al desarrollo de nuevos radioligandos para los

H
O-—-?ﬁ i3 CH:)

R
receptores periféricos de benzodiacepinas (PBR) de férmula (1) é
donde R es H (compuesto 3), FCH, (compuesto 4), FCH,CH; (compuesto 5) ICH,
(compuesto 6), tosiloxietil (compuesto 11), trfiluorometanosulfoniloxietii bromuro
(compuesto 12), (folios 198-201, columna de la derecha, estructura y tabla 1)

La diferencia entre Ia invencién, definida en la relvindicacion 1y los compuestos de
D1 consiste en que la actual reivindicacién presenta analogos 2-cloroetil-5-
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metoxibencil, 2-bromoetil-8-metoxibencil y 2-iodoetil-5-metoxibencil, de los
compuestos de férmula |.

El efecto técnico que logra la diferencia, consiste en que se obtienen compuestos de
formula | que incluyen haiégencs diferentes al flior en la estructura de los
compuestos de D1, ya que el capitulo descriptivo no revela que los compuestos
reivindicados tengan mayor afinidad por los receptores PBR, por o tanto ne se puede
concluir que los compuestos de la actual solicitud tengan una mejera técnica
inesperada sobre los compuestos revelados en D1.

Por lo tanto, el Problema Técnico Objetivo que pretende resolver esta invencion se
puede formular asl: "cémo propercionar compuestos alternatives a ies conocidos en
D1y que sean atiles como ligandos de los PBR".

Sin embargo, la utilizacién de la intreduccién de radicales etil-halégeno, o un grupo
alquilo unido a un grupo sulfonilo saliente ya se encuentra divulgada en P1 (follo 200
compuestos 5, 7) los cuales se refieren a la sustitucion por 2 fluoroetil-5-metoxifenil y
tosiloxietil analogos respectivamente.

En consecuencia, la persona dei oficio normalmente versada en la materia
enfrentada al problema de presentar compuestos alternativos derivados de |a
feniloxianilina, intercambiaria el fiGior del grupe 2-halo-etil-5-metoxifenit por cloro,
bromo o iodo, intercambiaria el grupo halo por un grupo suifonilo saliente como en al
compuesto 7 llegando asl al objeto de la presente solicitud. Por lo cual se considera
obvia.

Conclusién:
La reivindicacion 1 cumple el requisito de novedad (Art. 16), pero no cumple con el
requisite de nivel invantivo (Art. 18).

Puesto que las reivindicaciones dependientes 2-6 no mencionan caracteristicas
inventivas adiclonales, por lo que tampoco se puaden considerar inventivas.

Conclusiodn:

Las reivindicaciones 1-20y 29-30 cumplen el requisito de novedad (Art. 16), pero no
cumplen con el requisito de nivel inventivo (Art. 18).

La reivindicacion 25 consiste en un proceso para formar el compuesto de férmula 3

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la

Técnica:
Caracteristicas esenciales ' 01 _
Un proceso para preparar un compuesto de férmula 3 | Un proceso para preparar un compuesto de formula 5
- o~

Literal a) — Metodo 2.
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Hacer reaccionar un campuesto de formula 7

-~

n con aniones "°F

Hacor reaccionar y un campuesto da formula 7

O

s egn
anienas

Un compuesto 7 + anién F

“Un compuesto 7 + anign °F

-
F N E
U + acido
121°-160°C é L..F
3
Literal b)

Hacer reaccionar un compuesto de formula |

-

L

R

I con anionas °F

Hacer reacclonar un compuesto de férmule |
CL
H ;C T
b "\....-—-lz

CH:, on
aniones '°F

Un compussio 7 + anidn '°F
-~

50°C-180°C 1

)

Un t:ompuesto B +anién °F
F

”""f b -

El documento D1 se considera el estado de la técnica mas cercano a la invencién

definida en la relvindicacién 25 porque divulga procesos de formacion para
-

0,

S

“F

compuestos de férmula 5 (folio 199, pagina 2229), donde se
efectiala susﬂtucrén nucleofilica de un analogo tosiloxietil o iodometil del compuesto
de férmula 5 con ['°FJF.
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La diferencia entre la invencion, definida en la reivindicacién 25 y los procesos de D1
consiste en que la actual relvindicacién presenta un método a) donde se hace

L,
reaccionar un compuesto analogo tosiloximetil de formula 7 é con
aniones '®F a unas condiciones de temperatura entre 121°C- 160°C; y un métcg'o b)

donde donde se hace reaccionar un compuesto de formula | I
con aniones "°F a unas condiciones de temperatura antre 50°C- 160°C.

E! efecto técnico que logra la diferencia, consiste en que se obtiene un compuesto de

-
o
o
formula 3 partiendo de intermediarios alternativos.

Por lo tanto, el Problema Técnico Objetivo que pretende resolver esta invencién se
puede formular asi: “‘cémo presentar un proceso alternativo para obtener el
compuesto de férmula (5) conocido en D1 partiendo de intermediarios alternativos”

Sin embargo, la preparacion de un compuesto de férmula 5 a partir de un compuesto
de tosixioxi sustituido o a pantir de un compuesto halo alquil sustituido saliente ya se
encuentra divulgado en D1 (folio 199, pagina 2229 columna derecha Ultimo parrafo)
el cual se refiere a un proceso donde se obtiene un compuesto de férmula 5 a partir
de precursores tosiloxi sustituidos (literal a)) o haloalquil sustituidos (literal b)).

En consecuencia, la persona del oficio normalmente versada en la materia
enfrentada al problema de presentar procesos alternativos para la formacién del
compuesto de formuia 5, tomarfa las ensefianzas de D1 haciendo reaccionar aniones
"®F con analogos tosiloxi sustituidos (como &l tosiloximetil) o haloetil sustituido, para
obtener el compuesto 5. Por otro lado, una persona normaimente versada como
resultado de ia experimentacién encontraria la temperatura éptima. De esta manera
no puede atribuirse nivel inventivo al objeto de la reivindicacion 25.
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L.a reivindicacion 25 cumple el requisito de novedad (Art. 16), pero no cumple con el
requisito de nivel inventivo (Art. 18).

Puesto que las reivindicaciones dependientes 26-28 no mencionan caracteristicas
inventivas adicionales, por la que tampoco se pueden considerar inventivas.

Conclusién:
Las reivindicaciones 1-6, 25-28 el requisito de novedad (Art. 16), pero no cumplen
con el requisito de nivel inventivo (Art. 18).

8. Conclusion

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

Reivindicacionos ,
Item Documento | afactadas Requiaito que afecta
Journal Of Medicinal Chemistry Volume '
D1 Page 2238-2235 1-6, 25-28 Nivel Inventivo
DOl 10.1021/m0304919

En cumplimiento del articulo 45 de la Decision 486 de 1a Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesién, se denegara la patente.

Notifiguese el presente oficio conforme a lo dispyesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Cireular Unica No. 10 de 2001.

JOSE LUIS SALAZAREOPEZ

Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

D5 SET a9

Elaborado por. Harvey A. Jaramillo S¢)
Revisado Por: Jacqueline Alfonso
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Development of a New Radioligand,
N {5-Fluoro-2-phenoxyphenyl)-N-(2-['¥F|fluoroethyl-5-methoxybenzyl)acetamide,
for PET Imaging of Peripheral Benzodiazepine Receptor in Primate Brain

Nivg-Rong Zhang,*
av sl Okanchi,

Introduction
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* Shiperu Obayashi,* Tetsuya Suhara! and Kazuteshi Suzuki’

Viediced fraging. Narional Institute of Radielogical Sciences. 4-9-1 Anagawa. Inage-ku.
Tapan, Brany Lincveings Project, Natuonal Tnstitute of Radiviogical Scicnces. 4-3-1 Anagawa. fnage-ku

Turtit owind SH Aerelerator Serviee Co Led. 5-9-11 Kitashinagawa, Shinagawa ku Tukvo 141 8686

Do velop a positton emission tomography (PET) ligand for imaging 1he 'peripheral benzo-
diasopine receplor’ (PBRY in hrain and clucidating the relatiomship between PBR and brain
discases. four analogues (4 7) of N-(2.5 (hmethnxyben/vl} N-{5-fluore-2- 1)h(‘lwxvphcmll—
acetunide (21 were syinthesized and evaluated as ligands for PBR. Of these compounds
flueremicthyl (4) and fluoroethyl (5) analogues had similar or higher affinities for PBR than
the parent compound 2 (K = 0.16 nM for PBR in rat brain sections). Iodomethyl analogue 6
displaved a moderate affinity. whereas tosyloxyethyl analogue 7 had weak affinity. Radiola-
beling was performed for the fluorealkyl analogues 4 and 5 using fluorine-18 (*¥F. g% 96.7%,
Ty == 109.8 min). Ligands ['SF|4 and ['8F|5 were respectively synthesized by the alkylation of
desmethyl precursor 3 with ['SF]fluoromethyl iodide (['3F]8) and 2- !13F}ﬂuonoethyl bromide
{1 Fhe distribution patterns of {'#F]4 and [*8F|5 in mice were consistent with rhe known
disnibutim] of PBR. However. compared with ['*F]5. ['*F]4 displayed a high uptake in the
hane of mice, The PFT image of ['*F]4 for monkey brain also showed significant radinactivity
it the hone, suggesting that this ligand was unstable for in vivo defluorination and was not a
vt PUT higand Lipand ['F|5 displaved a high uptake in monkey brain especially in the
coogatal cotiexs @ vegion with richer PBR than the other 1egions in the brain. The radioactivity
lev 4oof (733 in munlw\, brain was 1.5 times higher than that of [1'C]2, and 6 times hlghel
Hian that of UR)-(1-12-chlorophienvl)-N-{'Clmethyl, N-(1-methylpropylisoquineline  ([1'Ci1).
Maorcover. the in vivo hinding of ['*F]5 was significantly inhibited by PBR-selective 2 or 1.
indicating thar the hinding of ['*F]5 in the monkey brain was mainly duc to PBR. Metaholite
analvsis revealed that ['"F[4 was rapidiv metabolized by defluorination to [MF]F~ in the plasma
and brain of mice, whereas ["*F[5 was merabolized by debenzylation ro a polar producr ['5F!13
oniv in the plasma No radioactive metabolite of {'*F]5 was detected in the imouse brain. The
tnolagical data indicate that {F15 is » useful PET ligand for PBR and is currently used for
hmaging PBR in human brain,

“eripheral henzodiazepime recepror (PBR). which Analogues
cas aunwliy entidied in the peripheral tissues. is /CHa
‘oo e ont the autnchondrial outer membrane in severai
wans including the kidney, nasal epithelium. lung, o NJ\/ N\
vt and erwlocrine nrgans such as the adrenal. testis., LNy, K@:
staitany gland.” Larter stadies further demon. CCH3
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SiDle sTeronds,

simeredt bram and this mcrease has been used as an
it arar of netronal damape’ and several neuroden
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al iy

the nesence of PBR in the central nervous

* The PBIR density in the brain was increased
DAA1106 (2): R = CHs
["'cioaAviDe (1P CR):
DAAI123{3):R = H

MCiA-PK 11195 (11T

aisp lers, such as Alzheimer's disease,® Hun-
s discase s Wernicke s encephalopathy ™ mul-

. g ) - 18 1B
and stroke ' In addition. a relationship [TFIFEDAAT106 ([ F15):
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Scheme 1. Chemical Structwies of 11C]1 and [°C}2

A=""CH,

['8FIFMDAAT106 (['3F)4): R = 'BFCH,
R = "8FCHCH,

hetwe s after stions of PBR and epileptic foc have heen
neopmsed.- ' These findings have resulred in the de-

Tl
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10.1021/jm0304919 CCC: $27.50

velopment of a radioligand labeled by 4 positron-cmitler,
which has made possible to visualize the distribution
of PER in the hrain.'#-19

(Ky-(1-(2-Chloropheny)-A- ] 'C methyl N-{1-methyl-
propyisoquineline ((M'CTR)-PK 11195, ["'ClL. Scheme
D) is & clinically useful positzon emission tomngraphy
(PET) Tigand for imaging PBR in cases of several brain
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Radioligand for PET Imaging of Bengodiazepine Recepeor

However. the signal of [HPCJ1 in the
caate hyoain was not hagh encugh for guantitative
alvsis using PET because of its low uptake into the
noan iheretore, the precise characterization of PBR
siknote stam awans development of new PET
Jeoads with improvements over {'CJ1 1n 1998, N-{2.5
divoethaxvbensel) N (5 fluora 2 phenoxyphenyljaceia-
siele [DAALIU6, 2, Seheme 1) was reported as a potent
anl selective linand for PBR by the Taisho Pharmaceu-
rical s group. T Compound 2 had a high affinity for
PER in mitochondrial fractions of rar (K = 0.043 nM)
anrt monkey (K, = 0.188 nM) brains.2® Moreuvver, 2 had
venl op negligible affinities (1Csq = 10 ¢M) for other
. ptots, win channels, uptake/transpotcers. and second
v sactiuets - Thusowe previowshy synthesized [11C12#
BRT li'-'m(l fin PER by reacting the desmerhyvl
5 fluarn 2 phe nn\\phuml] N-(2- huimn-
s Bacetamide ' HDAA 1123, 3) with |1C)-
o and iy vive evaluation Ubl}]g MOS0,
Toennd et oy demwonsuated that [FIC)2 had high
1o e mindins with PBR in the hoains and about a
Coald gl wptake of radinactivity in the monkey
wiad than (P UL M- Now, [1CI2 s being used to
ot PER Inothe human brain inooor facilicy.
i gereran, tie short half-life of a 1C labeled ligand
COAY R, s = 2003 min) often limits its usefulness
to dvmamic PEE experiment has a turnover time longer
toan 1O mir. Since “*F has advantages over (. with
< ianger half-life (110 min vs. 20 min) and a lower
Swirron energy (630 keV o vs 960 keV), an MYF labeled
Cesinsl sives moher quality images with a higher spatial
cator 1 PEL measarements. Moreover, YF s
Tesrnena lur urg lune storage anel Itmg, distance
- sparctation o ether facilities. To develop 18 -Jabeled
T b b improved properties compared o
o2 we previously prepared two ({'®F]fluoroalkyl
St tnenes of 200 Ny fluorn 2 phenoxyphenvl) N {2
A e ethve 3 methnxvhenzvlacetamice ((3F]EM-
VaAioh LM ad NS fluere 2 phenoxyphenyl) N-
fluoreettod 5 methoxvhenzyl)acetamide  {['8F]
FEOAATIDE. TR 3 as putative radioligands for PBR
Seeme D7 Prefimary studies revealed that ana
upes 4 and 3 have shmilar or higher inhibitory activity
MU for PBR o the rat heain than 29" The ex vive
wtoratesgente of | and ['8F]5 binding sites in rat
i »rmnm antdy high radioactivity in the
Ty ek s rerebellum, the |1Lhm regions of PBR
tutad =G with other hrain regions, ™
¥

Dooths study o we synthesized four analogues (47,
SR 1 {TRARNIR 12 ilm-_, two novel connpaunds: {(N-(3-uoro-
e v et N Zaadmnethy-5- m(Lho\\fbewyl]dL-
e 60l NB-flugio-2- phtnoh_\»phcn} J-NH
rodnay Ztnsy Joxa ethyibenzvl)acetanide (7). Usiug
wih o adiogranty technique. we measured the binding
vt & of 47 1o PBR and the central bepzodi-
srepie Peceptin (CBRY. We lubeled the fluoroalkyl
ielogues 4 and 5 using BF and prepared the radinac-
“roc grofiucs e odacible radiochemical yiekls, We
senined Uie vegional distribution of |¥F4 and |'3F |5
romice and measured the percentages of unimetabolized
“Fig and |*F15 in the plasma and brain. Using PET,
weodetermined the uprake of [PPF4 and [PF|5 and
turndared the specilic binding of 11745 to PRR in the
Surihey Bram

[ IR TR
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HEIEE IERN
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Scheme 2. Chemical Synthesis of Compounds 4—7+

)CHs CHa
. 3:R=H
~CH 4:R = FCH>
5:R = FCHaCH,
OR 6 R=ICH;
7:A = TsOCH,CH;
FCHal ———= 4 BrCHRCHoF 5
8 a 9
CHals 6 TSOCHCHaOTs—>— 7

10 ¢ 1
? Reagents and conditions: (a) Nall. DMF, 0°C, 5 h, 79%: (b)

NaH., DMF, 83 °C. 8 h, 65%: (¢) NaH, DMF. 25 °C . 3 h. 34%: (d)
NaH. DMF. 0 °C . 5 h, 46%.

Scheme 3. Radiosynthesis of |'*F}4 and ['*F}5 by Two

Methods?
Os /CHS OCH3z

NN ['®F14: R = '®FCH,
i CH 18 18
P ['8F5: B = '8FCH,CH,
OR
Method 1
1
S N ['PFja
10 & ['BF8
['éF)KF
TIOCH,CHaBr ——— | 1BEIFCHACH, Br ['BF)5
12 ['®Fl9
Method 2 1 -
KF [eFIKeE
6 _[.fﬂ_.. ['9F ) 7 ]f ['éF5
=}

(a) 110 °C. 10 min. 8%: b NaH.
DMF. =15 °C, 3 min. 90%: (c¢) o-dichlorobenzene, 130 *C. 5 min.
35%: {d) NaH, DMF, —15 “C. 10 min and then 120 °C. 10 min.
82%:; (e) DMF. 30—120 °C. 1—15 min, 2—=37%: (I} DM, 30-120
°C. 1-15 min. 2—60%.

? Reagerits and conditions:

Results and Discussion

Chemistry. The four analogues 4 7 were synthe
sized according to the reaction sequences lineared in
Scheme 2. Reaction of the desmethvi precursor 3847
with excess fluoromethy! jodide® {FCH:I. 8) in the
presence of NaH at 0 °C for 5 h gave the {luoromethyl
analogue 4. Treatment of 3 with 2-fluoroethyl bromide
(FCHCH-Br. 9 and NaH at 80 °C gave the flunroethyl
analogue 5. The iodomethyl analogue 6 was prepared
by the reaction of 3 with diiodomethane {CH.I,. 10; and
NaH at 25 °C for 3 h. The tosyloxvethyvi analogue 7 was
obtained by treating 3 with excess ethvlene ditosylate
{11) and NaH at 0 *(.

Radiosynthesis, Ligands ['FF14 and ['*F[5 were
prepared by two methods according to Scheme 3. The
first method was a (we step reaction sequence which
invelved the preparation of the radioactive interme
diate [*"F!fluoromethyl iodide {{'"*FIFCH-I. ['SF|8) or
2-["Fifluoroethyl bromide (J*FIFCHLCH;Br. ['4K]9),
followed by the alkylation of 3 with ['*F]8 or ['8Fi9. Thé
secontd method was direct nucleophilic replacement of
the indomethyl analogue 6 or tosyloxyethyl analopue 7

199
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with 7“HF{l- As for the rwo-step methad. the alkytating
viternwdiate [FF18 or ('*F]0 was prepared bv the
veaction of FrRiE with 10 or 2-triflueromethanesulfo-
stosvethyl bromide (BeCHCH_OTT. 12) hy using a
enan deve cned automated sysiesn Y% After the flua
coe peection finished. [BFI8 or [YF19 was punified by
fistillativn and directly trapped in a solution of DME
cuntaining 3 and NaH ar =15 *C. The purification of
CUF8 hpe 33 -34 °C) or [PF]9 (bp: 71.5 °C) by distil-
Lattan was eflective, because this precedure can lcave
sl all penvolatile impurities such as melal ions
oy the cveotron tavget. the unreacted [YFIF . and
St et ansbor tengent Keyprofix 222.K.C0, After
voodtnactnve B o TPRIS napping ended. the
T fluvremerin lation finished  perfectdy, while the
Jlaorsetby lation required @ further 10 min at 120
Vs lor the direct inethod. heating 6 and 7 with
Poloan 30 120 ¢ pave T4 and [PFI5. However,
fo tadiochedical vields were not reproducible {29 —
Coand puribving 9F 4 and [SF|S from the reaction
aantures was often difficudr siiee the many impurities
cesditting from the target and 1eaction greatly reduced
the elticiency Alter comparing the reacdon conditions
ol radiochendeal vields, we synthesized {1714 and
"AELS by the two-step reaction merhed (Methad 1) via
naeinterediates ['F]8 and {'PF]9, respectively.
Hoversed phase semipreparative HPLC purification
i the reaction mixtures gave 8R4 and [P8F]5 in 45 L
: b ann 12 - 1% = 4 radiochemical yields
e an T B carrected tor the physical decay in o
St foe b 5330 1 min and 50 ¢+ 3 min. The
ety ol the destred product was confirmed by coin
ew it the s orresponding nonradivactive 4 or 5 on
Tse e angdvtie HPLCL In the final product
cadiecherical putity of [P5F]4 or [BF]5
s hapher fron D80 and the specific activity was 40
* e o O Fd and 1100 145 GBgranol for
F5 s deteronned from the mass measured by HPLCY
"N anaiveis Snsipgnificant peak corresponding to 3 was
shwerved 1 the HEPLC for the final products, Moreover.
e tadiechencal purities of 1'%1]4 and ['3F]5 reimained
57 after 18 min at 25 *C, and they were stable as
PET ligands while performing the evaluation.
In Vito Binding Assays. The in vitro binding
Hinities (K of e our analogues 4=7 for PBR were
Cosoaned ome competition for the [MCI2 binding o
R ey agn stitat e auvoradiography of val brain
enons b Tanle 1 Ameng these compouncls, the
cotoering aneregue § was the most aclive toward PBR,
e hovatue 0O78 Y of 5 was 2-fold higher than that
42 and 10Ckd higher than that of 1. This result
sggested that substituting the OCH. group with OCH;-
“bogroup wes lavorable for augimenting its binding
u ity tor PRIY The flumornerhyl analogue 4 displayed
snmpdar abtinny e 2 suggesting that substitution wich
¢ OCH B group did not oby iously affect the affinity, This
nay bedue to the molecalar similarity and bivisoteric
soperty of the OCHCEF and OCH; groups. The iodom-
e aniatogue 6 hod 30 times Jower atlinity than 2,
= Lc b tesvloxverhvl analogue 7 was 110 times
sl e 20 4mese pesules suggested that the relative
wwononoups it this e were not Tavorable for the
Aragof PRR Howevers althoush it was muoderately
A~ b8 nM) for PRR, the indomethvl analogus

bt ons b
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Table 1. In Vitro Binding Allinity (K} tor PBR and CBR, and
OrtanalPhosphate Buffer Distribution Coefficient {log In

CH OCH
o“-'-‘C/ 3 3
i
N
e
OR
K.(nM}#
ligand R PBR* CBRe log D9
4 FCH2 017+ 002 ~ 1000 3.70
3 FCH;CH; 0.078 £ 0.01 > 1000 3.81
6 ICH, 4.8 = 0.68 > 1000 4.02
7 TsOCHCH, 18.1 = 1.30 >1000 4.65
2 CHs 0.16 % 0.0¢ = 1000 3.65
1 0.83 £ 0.24 > 1000 2.78

“Values represent the mean obtained from 9 concentrations of
compound using at least 8 slices of rat brain (n = 3). *[''CJ2
was incubated in the presence of the compounds examined.
¢ [MC]Flwmazent] was incubated In the presence of the campeunds
examined. ¥ The logD values were determined in the phospharte
buffer (pH = 7.4)/actano! system using the shaking flask methed.
All results were presemed as mean values (7= 3) with a maximum
range of £5%.

6 may becormne a suitable candidate of & SPECT ligand
for imaging PBR. Similarly. the binding affinitics of
4-T7 for CBR were measured using CBR-selective
[MClflumazenil. As shown in Table 1. 4-7 did nm
display significant inhibitorv effects (K, > | #M) on
[I1Clflumazenil binding in the rat brain, The negligible
affinities of these analogues for CBR may be due o a
difference from the tvpical benzodiazepine soructure
which resulted in high selectivity for PRR.

Biodistribution on Mice. The radioactivity distin
hution of [**F]4 and ['"F]3 was measured in mice over
120 min (the data are shown in Suppocting Informa
tion). These results revealed rhat ["MFJ2 and |'F([5
showed a similar distribution pattern of radioactivity
in the regions examined excepr bone. As can be seen,
high radivactivity levels (>5% ID/g) were found in
tissues such as the lung, heart. kidney, and adrenal
gland, organs known to be rich in PBR. The distrihution
patterns of uptake were in agreement with that of PBR
in the peripheral systemn, which was consistent with the
distribution of [1'C]2 or [1*CI1 in the mouse. The highest
accumulations of PEFi4 and ['*F]5 were found in the
lung and these high levels were probably due to the high
mitochondrial contents containing PBR in the organ. On
the nther hand, high radioactivities {2.6-4.4% ID/g {o
['5F]4 and 2.2—4.9% ID/g for ['#F|5) were also found in
the brain. the target tissue in this experimeni. The
valurs were about 1.3-1.6-fold higher than that of
[MC]2, an 2=3-Fold higher than that of (1. which
was consistent with their higher partition coefficients
as shown in Table 1. These findings suggested that
[*¥[F14 and ['*F15 do pass across the brain~bilood barrier
(BBB). which is a prerequisite for a promising PET
ligand,

In the bone of mouse, a significant difference in
radinactivity was abserved between ['*F]4 and "PF]5.
The accumulation of ['¥F]5 in the bone was initially low
and shewed no increase from 30 min (0,31 tose/g) to
120 min {0.09% dosesg), which demonstrated the ex-
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Figure b PET aummation images of the monkey brain acquired between 30 and 180 min after ["®F|ligand injection. The Images
wire obtained from the sanme subject. (a) ["*F14: {b) ["*F15: () ['*F]5 after treatment with 2 ( mgkeg): () 1'%F|5 after treatment
wirlt 15 mgrh) Significant radioactivity was observed in the bone after injection of |'"F|4 (a). High radioactivity was observed
arthie o apdal eortex alter injection of "HE]S (h). which was significantly inhibited by 2 (<) and 1 {d).

vt steluly of the flusinethyl group agoinst in vivo
Fomeci afln te vorteest atter anjection of [YSE]4) the
DAt ATV wewan tao accumiugate in rhe bone and
st poat 120 min which was 50 rimes
cagbeer than ilon of [R5 o the bone, O consideration
« the Chatacter istic of PRI o readily accumulate in
Bone, 117F14 masy be decomposed to [Y¥FIF - by in vive
defluorination. OUur previous findings also demonstrated
rhar ["“Ifluoromethy] compounds are relatively un-
stable in comparison with the corresponding [1¥F]fluo-
rethvhand - hmerhyl compounds 32 Therefore. [1F14
mav nnt be a useful PET ligand, even if it enrered the
bram and had some binding sites with PBR.
Monkey PET. The uptake of ['*F}4 and ['3F]5 in
munkey v am was examined using PET, In the previous
ovitee studh for pnstmaortem human brain, the highest
fersiry of PER was obseorved in the vecipital cortex,®
e e of mterest (ROE in this PRT experiment
e nlaved o the oecipital cortex, Figure 1 shows
v PUT summinaation anapes of the monkey brain
Cparsd brom ) G 180 min after [YAF|4 (a) and ['*F15
Ooenjection (800 85 MBgit 5 ml). The two images
lispiaverd a hish accumulation of radieactivity in the
“oe sspevalls i the oceipital cortex, However, in
Comparsonnvirl PR @ marked accumulation of [YF)4
woas ohserved o the e This image s visual evidence
S T wen decomposed to [BFIF O in vive as
etlecten i the high acoumularion of V¥F]4 in the monse
hote, Thereinre no further evaluation of [P5F14 was
carried nug ustee 'R T in monkey brain
e 2w les) shows the thne activity curve (TAC)
v RS e the oedpital cortex of monkey brain after
Tt avennus vy injection. Al 2 min after injection. a
1 evel of radisactivity was observed in the oceipital
cortex, whicl then remained alinost same level during
TR meassitement (180 min). The radinactivity of [8F]5
w00 Limes ligher than that of [Y'C12.2% and 6 times
dghuer chan that of 1YCTE ar 30 win after injection.
Hretreatment with nontadioactive 2 (1,0 mg/kg) gave a
coarhed teduction of aptake for the image (Figure )
cATAC Thare 20 triangles) ol 1¥F15 as compared to
e ontiol experanent which was obtained under the
~me conditions As shown in Figure 2. prefreatment
i b oenhanc g the gitial maximat uptake of [18F]5.
e increase may oe derived flom [PFIS dispossessed
vomass nomadiactive 2 from lung abundant in PBR.
Sroedan tases have been veported in the PET studies of
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Figure 2. Time-—activity curves (TACs) of ['®F]5 in the
occipital cortex of monkey brain. The radiocactivity of the
control {circles) was strongly inhibited by pretreatment with
2 {triangles) and 1 {squarcs).

100
o
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—o— ['8F3 in brain
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—o— {18F|4 in brain
—%— ['5K)4 in plama

Geof wtal radiouctivity
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Figure 3. Percent conversion of ['F}4 or ['8F}5 ta metabolite
in the mouse plasma and brain at several time puints after iv
injection of ligand {5—10 MBq) into the mice {n = 3). The
unchanged tracers and metaholites were analyzed by HPLC
for CHyCN extracts from the plasma and brain homogenate
prepared as described in the Experimental Section.

MCHE* and [MCI2.29 From 30 min after injectinn to the
end {180 min of the PET scan. pretreatinent with 2
reduced the level of radioactivity to about 20% of the
control. This result suggested high specific binding of
{'*F15 present in the occipital cortex. Pretreatment with
the PBR-selective 1 {5 mgfkg) also praduced a significam
reduction of radioactivity in the oceipital cortex, as
shown in the image (Figure 1d) and TAC (Figure 2:
squares), The radivactivity was reduced 10 about 30%

20/
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Scheme 4, Metabobism of (FF1 and {*¥F]5 in the Plasma and Brain

R ='3FCH,
. 18- 4 upknown
/C 3 CHG/ Defluorination
in plasma and brain Ox S
U YN 5 :
'8 - F NH
bn \R=ForoH, rt X
Debenzylation CHs
in plasma ¢
OCHZCHy'®F
[18Fj13 14

af The coneead from 30 min after injection to the end of
S PED sean The reduction percentage on the uptake
©FE by 1 was stightly lower that by 2. which was
tobably dine to rhe weaker affinity of 1 for PBR and
it lewver penerration” into the brain than that of 2.
Covse tindings contirmed that (PF15 may have high
et binding for PBR in the monkey brain.
Mvtdbuhlu Andlvsls iy the imaging brain study,
eogtese e ot metabolites in the plasima of the subjmt
Ay preciude the evaluation of s PET ligand il the
meiabolites enter the brain and are retained/bound at
the target sites  Therefore, merabolite analvses were
cfermed for 95 i the plasma and brain of mouse,
T f‘i ihe plasta of monkey For comparison, simiiar
Pladt SES W ETe bso L rwsfnmwd for [15T]4.

doptr dshnws the percentages of unchanged [18F]4
N by inthe plasia and brain homogenare of mice
sored e BIPLU After injection into the mouse. the

e cartesaernding o the unmetabelized |14 in
cat=ttie 1 eat tapudly dearedsed to 32% o 35%
oo ane o by oo 22" ar 30 min A major
e bt with mgh polarity was observed
the HItC U U sing 1on exchange chromatography, the
aetabhte was assigned o [F|F - Since 8RR s
Lobably not hrain perineable, | ®F|4 may be metabo-
azed i the plasina and brain, respectively (Scheme 4).
After its injection into rhe mouse, the amount of ['8F]5
e plasma vontinued to decrease during the entire
SxpETiment. The fraction L'[)[“I'Ls‘pmldinf: to the un-
cliranged PF in the plasma was 64% at 5 min, 29% at
3 omui and 25% of the total radivactivity at 60 min
aleer njertinn Na [SF]EF 0 but another radiocaclive
rerabhotive Was observed in the HPLC As estimated by
Sfsoperenpion tine e = 1LY min). the metabolite was
St poiat than P FES e = 118 min). On the
o hand b TS way detected in the brain
noeeTEte w0 0 e evidence (- a%) of any radinactive
ot aboldr 5 even at B0 min after imgection.
e metaholile analysis was also perforimed using
~oathey plasima Adter its injection into rhe monkey,
"8 w plasme decreased to 77% at 5 min, 56% at 30
v, andd 18" at 90 min. From then, the amount of
Swhaneed YRS continued to decrease. while thar of
cadioactive metabolite increased to 90% by the end
SUomin of rhe PECL experiment. The radioactive
mwtabolite in the monkeyv plasma was the same me-
“abolire deterpmned in the mouse plasma.
As ceporterd previously, debensviation of 2 and {1UC)2
o main voute of metabolism. 2> Since the fluoro-
il analogue |1 S had molecular similarity to and
esofe 1 propetty of FRCE2 i may be metabolized

with a sitnilar profile to [1'C]2 (Scheme 1). A radioactive
metabolite (['®F]13} with a benzy! moiety and nonra-
dipactive metabolite {N-(5 5-fuora-2- phenoxyphenyl)uc-
etamide (14) may be the putative metaholite of ['%F|5
The debenzy lated (mnpnnnd 14 had no affinity for PBR
and CBR {TCJU = 10 oM} Therefore, the presence of
the nonradioactive 14 could not interfere with the
specific hinding of ['¥F|5 to PBR in the brain. even if it
passed the BBB and entered the brain. Since no
radioactive metabolites including ["fF]13 were detected
in the mouse brain homogenates. the chemical structure
of ["F]13 was not further identified. These findings
coutd reveal that although {**F|5 was extensively we-
tabolized i the plasma. @l of the specific binding
determined in the monkeyv brain may he due to chis
ligand itsell and not influenced by its radioactive or
nonradinactive metaholite,

Caonclusion

To develop PET ligands for imaging PBR in the pri-
mate bramn. four analogues 4-7 for PBR were synthe-
sized and evaluated in this time, The iwo fluaroalkyi
analogues 4 and 5 had higher ar same affinities for PBR
than the parent compound 2 and had ne potency for
CBR. The iodomethyl analogue & had a moderate
affinity for PBR and may hecome a candidate for a
SPECT ligand. The PET llgjdnds [**IF14 and ['*F]5 were
respectively synthesized by the alkylation of the desin.
ethyl precursor 3 with ['3F|8 and [**F]9 in reproducible
radiechemical vields. The distribution patterns of [¥F]
4 and ['*F]3 in mice were consistent with the distribu-
tion of PBR. However. compared with [1*F]5, {8Fl4
exhibited a high accumulation of radioactiviry in the
bone. The PLT image of ['"*F4 in the monkey brain also
showed significant lachmrtwﬂ__\ in the bone. indicating
that it was not a useful PET ligand hecause of irs
remarkable in vivo defluorination. The uptake of [8F]3
in the accipital cortex of the monkey brain was 1.5 times
higher than that of [F'C]2. and 6 times (maximum valuc)
higher rhan that of {1'Ci2. Pretreatment wirth 1 or 2
significantly reduced the vadioactivity lovels of |'*F]5
to 20—30% of the control in the hrain. suggesting a high
specitic binding of ['*F15 to PBR in the monkey brain.
No radioactive merabolite of ['"F]5 was detecied in the
brain although it was metabolized in the plasma by
debenzylation. This study has succeeded in developing
a potential PET ligand [*¥F]5 which has high specific
binding for PBR in the monkey brain.

Experimental Section

'"H NMR spectra were recorded on a JINM-GX.270 spec
trometer (JEQL., Tokyo) with tetramethylsilane as an internal
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dosedard AN chensical shifts (4 were veported in parts per
sudines opou downtield from the standard. AB-MS was
ohramed o a JROI NMS--SX102 spectrometer (JEOL. To-
kvoi. Column chromarography was performed using Merek
vieseluel pet G0 Pl (700 230 mesh). 18 Fluorine 19 was
A anfd by the SO pon P nuclear reaction using a C YPRIS
TN B veigtron Sunutome Heavy Industry Tokyed Tt not
wiiwrwise slated radioactivies was determined withy an 100-
Yo u eteter Aloka Tokye) HPLC was performed using a
Fast OV HPLC svstem JASCO, Tokya): ellluent radioactivity
wos morarered csipg a Nal (T seintillation derector sysrem.
aciapies 2 nd 3 were kindly provided by Ir A Nakazoto
1ty Phabmaeeutical) Al chemical veagents with the
St it tommerciaily available were purchased from
el Chers dhilwankes W and Wako Pure Chem. [l
Ceohee [ niinagn expurinients were carried out according
cetsoatae detops of the connmties for e care and use
b e anteds, Ssattogal insitute of Radiological Sci-
SRS
Chemistes V{3-Fluore-2-phenoxypheny)-NV-(2-fluo-
romethyl.a methoxyhenzylDacetamide (4). A mixture of 3
rme L5 mmed], FOHAL {4 aboat 20 mg o 1 mloof CHLCNDL
~onvabD T mg D mmel) in RMF (2 mll) was stivred at 0 °C
Paoi b e caction mixtare was quenched with AcOEL and
voshed with water and a saturated NaCl solution. After the
Coann tayer was dried over NapS0;, the solvent was removed
wa wive a residue, Coluim chromatography of the residue on
sitnc e bwith CACHhexane (3:8) gave 4 (16 mg, 78%) as »
i powder apr 71272 °C TH NMR (300 MHz, CDCLY) 4
Tos rwienitimd B71 -7 138H. m), 6.28--6.41 (1H. 1}, 5 30
b T 4R Hep 480 2H0 dd, - 2,012 Hed 3,71 (3HL 8).
SH o« BABMS tavds FELZ (M 0 10 Anall (Caatz FaNOy)
[N
15 Fluore 2 phenaxyphenyl) - NV-(2-Nuoroethyl-5-meth-
axvbenzvl)acetamide (5). A mixture of 3 (38 mg, 0.2 mmnh;
RIS DY mmnl) and NalH (8 mg. 02 mmolt
Sul T s moas heated at 80 °C for 8 B The reaction
oadute was cnetw hes with AcORr and washed with water
soratoe T o T aaution After U organic Laver was
vedver Sa SO the selvent was removed o pive a residue.
g dinomatography of the residue on silica gel witly
Sote) hexane o 13) eave 5 {27 mg. 635 as a white powder;
Ape 51 b 4 THINMR 300 MHz, CDCly o0 7 26- 7 59 (2H,
a2 Tiuoub g N8 21 dt, T= 4041 Hrd, 1.65 2H,
Do rrile vy 210 de J =4 27 Ho, 380 {3H 4.
s P Aafads e 122000 - D Anall W aHAENO)
N
N-(5 Fluore 2 phenexyphenyl)-N-(2-iodomethyl-3-meth-
oxyvbenzyvllacetamide (6). Y mixtwre of 3 (18 mg, 0.05 nuhol}
ML 10 el 0T mumeD) in DAF (G ml ) was stivred
cotor s i bheotoachion nuxiure was quenched with
Ol aeby Sheewrh e crer and asatuarated NaCl solution,
coeoeo e vt s dued over Na S50; the solvent was
coven ta e g pesidue. Celumn cheomatography of the
o srosth e wdh CHC L hexane (1:13) gave 6 (8.9 meg.,
s avaiudess ol HONMR 300 MHz, CDCL) o 708~
) THouw oeoio T33UH Y 481 idd, =212 Hs). 4.70
S 4 TS CHLsh 220 13H. sp FABMS vz 52401 (A
CoAnal 0 B FINOG COHLN
V.(53-Fluore-2-phenoxyphenyl)-N-(5-methoxy-2-tosy-
loxvethylbenzyllacetamide (7). A mixture of 3 (18 mg, 0.05
saniet, TSOCH CH.OTs (11 37 mg. 0.1 mmol) and NaH (8
aey B2 mmaet o DME 1A bl was stitred at 0 °C for 3 h. The
sk fon mixeure was quenched with AcOE® and washed with
Cnter ang osatarated TaaCl solution. After the otganic layer
weos duied oo Na SO the solvent was removed ra give g
cdee Conn - Promatngraphy of the residue on stlica gel
th e TIC - Do 1208 gave 7 (11 mig. 46%) as o colorless
PEOTMIR w0 MMz OO a0 8.52=7 4 (13H. o), 4 62
e Ton s B4 28421 m). L 12-3 02 128, my),
At st LT e S P2 BHL s FABMS (00 38003
Moot HOBENSOe O HUN
Hadiosvnthesis. |"FiFluoride ({"FF ). YEFIEF was
ol e e T eactint on 1D 20040 e HMO
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using 18 MeV protons (142 MeV on target) from the cyclotron
and separated from ["FOIHO using Dowex N8 amion

exchange resin in an irradiating room, The *FJF- was eluted

from the resin wirh agueous K.CO. (3.3 mg¥.3 mb} inro a vial
eontaining CHyCN (1.5 mLW4.7.13.16.21.24 hexaoxa 110
diazabicyclo[8.8.8fhexacusane (Kryplofin 2220 23 mgl and
transferred into a reaction vessel in a hot cell.

N-(5-Fluoro-2-phenoxyphenyl}- N-Z-["*F]fluoromethyl-
5-methoxybenzylacetamide {([!*"F4). (¥FIF  from the ir
radiating room was transported to a Pyrex glass vesse (5 ml)
containing 100 xL of o-dichlorobenzene (e-DCB). and (he
["*FIF~ was dried to remove H.O and CHACN at 120 °C for 15
min. After CHulp (10, 100 #L) was added o the radinacnive
mixtute hy a hebivun flow (50 mLmin) ar 120 °C. [¥FIFCHLI
{['"F]8) resulted in this vessel was distilled at once under
helium for 3 min and bubblerd into anether Pyrex gliass vessel
eontaining the demethyl precursor €3, 1 5 mg; and NaH (1)
#l 13220 mL DMFY inanhydrous DME (300 015 at 1537
After maxiimum radioactivity was hubbled inte the soluton
Lhe reaclion was terminated by adding CH-CN H.C (/4. 300
1) The radioactive mixture was applied tu a seimipreparative
HPLC column. HPLC semipreparative punfication was com-
pleted on YMC Fsphere ODS—HB0 column {10 nun i ~ 2560
) using & meblile phase of CHyCN/HL0 (GO-40) at a flow
rate of 6.0 mLs/min. The retention time (&) for [-*F]4 was 11.2
min, whereas that for 3 was 6.7 min. The radinacrive Iraction
corresponding to ["F14 was collected in a sterile flask coneain
ing polysorbate (80) (75 xl.) and ethanol (150 «l), evaporaied
to dryness under vacuum. redissolved in 7 mL of sterile normal
saline, and passed through a 0.22 rm Millipare filter to obtain
the final product. At the end af synthesis (EQS), 180-300 MBqg
of {"F]4 was obtained as an iv injectable solution at a4 heam
current of 1015 #A and 20- 25 min proten bombacdment.

N-{5-Fluoro-Z-phenoxyphenyl}- N-{2-['*Fifluoroethyl-5-
methoxybenzyllacetamide ([¥F|3). After the FFF{F was
dried, BrCH.CHOTE (12, 8 #L} in a-dichlorebenzene (400 013
was added to the radivactive mixoure. The [FFIFCHCH, B
({"F19) in this vessel was distilled under & heliam fow (90
IO mL/mint at 130 *C for 5 min and bubbled mito anothes
vessel contamning 3 (1.5 mg) and NaH (10 wL. 1.5 g/20 ml
DME) in anhvdrous DMF 300 gL) at =13 °C. and the reaction
mixtire was heated and kept at 120 °C for 10 min. HPLC
semipreparative purification was pertormed on a YNC Japhere
ODS - HA0 calumn {10 maim 1D 250 mmy) using a mohile phase
of CHLONALO (55/43) at a flow rate of 6.0 mbfmin The & for
["*Fi% was 14 2 min. AL FOS, 570-780 MBy of [°F|5 was
obtained as an iv injectable solulion alw beam carrentof '0
15 wA and 20-25 min proten bambardment.

Radiocheinical Purity and Specific Activity Determi-
nations. Radiochemical purity was assayved by analytical
HPLC (column: CAPCELL PAK C.4, 4.6 mm ID « 250 nun,
UV at 254 nu: miohile phase: CHCNHO = 6/1). The & fu
[**F*4 and [""F]5 was 6.1 and 6.3 min at a flow rate of 2.0 ml-
min The specific activity of “*F)4 and ['"F]5 was determined
by comparison of the assayed radicactivity 1o the mass
associatied with the carrier UV peak at 254 nm.

In Vitro Binding Assays. Male Sprague-Dawley rais {n
= 4} weighing 220—-250 g were killed by decapitation under
cther ancsthesia, and their brains were quickly removed and
frozen on powdered dry ice. Brain sagittal sections (20 )
were cul on & cryostat microtome (HMB60, Carl Zelss Co.,
Germanv) and thaw-mounted on glass slides {MMatsunami
Glass Indl., Tokyo). which were then dried at room Lemperature
and stored at —18 *C untid use for experiments The bram
sections were preincubated a1 23 °C for 20 min in 30 mA Tris
HCU ipH 7.0 buffer Afier the preincubuation. tliese sections
were incubated at 37 °C for 30 min in the asssy bulfer
cortiaining [41C]2 {1 nM, speeilic activiny: 110 GBgfemod) or
{"'Clflumazenil {1 nM, specific activity: 220 GBaganol). To
determine the 1Csg values ol 1. 2.4 7 for the [M'C)2 {for PBR)
o1 | Clflumazenil {for CBR) binding. the brain sections were
mncubated with FICI2 or [MC)flumazenil in the presence of
mereasing concentrations ol the corvesponding 1.2, 4-7 (0 1
1000 nad). Nonradioactive 2 o lumazenil (10 «M1 of was used
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etertmie “he nonspeditic hindmg for PBR or {BR After
ok e HIe e Tons wete wiehed three times for 2 nun
b mmne werh the cold assay buffer, dipped ingo cold distilled
warer aned dried with a stream of warm air (about 50 °C)
Lo ety s wete thett placed incontact with iiaging plates
TrowK r o hote Filim Co. Lud.. Tokyn Jipany o 60
vy an dvee e glstibution of their radioactiviny with a
LY BAS WY himmagimg analvrer (uji) The region of
e st RO ae the sections was placed on the cerebelblum
~:date Geecosoondimg to the tadiosctividty un the cerehellum
1ot atd absence of the displacemen 12,4 7 were
dvvernsaed Seecbe binding lur PER or CRR was defined as
sl hinetog csaes binding in the presence of 2 m flumazentil
AL e etsL gt comtesponding o the speafic binding
Tt ainpeutd con e ation was cokoukated as g percent
vy ceation o the canerol spesific binding. and which were
riverted e prabiv values (o determine the 1y of cach
mwured The 10-01 2tue was furcher converted o K, aceo d-
o the Cheng Prusoll equation
Biodistribution on Mice. A saline solution of PF ligand
Ve ub 3 M BG Q0 L) was mjected o ddv mice (30—40
wo ke e thvough the tal vein, Four mice for cach
2w ot were saeriheed by corvical distocation ot 5,13, 30,
a0 e n st ingection Whoke brain, liver lung, heart,
-y adrenad bones andd blood samples were quickly re-
sy aned werghed, The rachoactivity present in the various
s s s ncaswed ina Packard antoganmma scintiliation
cessed s o pereentage of the injected dase per
[1rpd Al radipactivity measurenents
g av

Voot x o b
srrl ol e RSNt Y

B B I TS

PI'T on Monkeys. The PTTT scan was performiad using a
vt resottrio D SHR 7700 PET camera (Hamamarsu Phato
dess Homoaiatsu Japard designed for laboratory animals,
wiun il provales 31 transaxial slices 3.6 mm eentet Lo center)
Pt and o 43T em freld of view. A male riiesus monkey
oot eens weghing about 5 kg was repeatedly anes
trie oot owrth Recnnine Raetalar, 10 mgcke/h, i) every hon

ST i ADer transtiission stans for atlenuatim

vt s perlormed e Tl using a 74 MBg 2Ge-"*Ga
i P oA nmson stan in the 3D acquisition made
widihnta T A a2 anan - b oseans, dmin - 10 scans,

o + 5 e M enission sean images wele recon-
bl st dilter of oL, and cirenlar regions of
o R L st g G diamerer were placed over the

it o s s an image analysis software. Y A solu
woe B e 580 R85 MBg was injected iv into the
coreen o segaenitial tomographic seanning was pei-
roamreat g e fansverse section of the brain for 180 min. In
et atie it cxperiment s, vanradicactive 2 (1 mgfkg or 1 (5
e s was injecred al 2 min before the ["F13 mjertiom, The
e activity ruves (TACS) in the oceipital cortes were
aadned for each scan of the brain.

Metabolite Assav for Mouse Plasma and Brain Tissue.
Ao o argection ol 2YF4 e [BE]S (5-10 MBo/100 #L) into
thitv midve [ 3 these mice were sacrificed by cervical
Jmioeatioe a1 5 130 300 or 60 min Blood 0.7+ 1.0 mL} and
iole brats soauples were removed quickly. The blsod sample
Woes et e Ar 5 000 rpny for T omin at 4 °C 1o separate
boowho Bwas callected ua test fabe conraining

BT TR Y

oo b e a soluting of the suthentie unlabeled 4
vy T e o mib o of THOND L0 el After the tube was
e ted s e contrifuged ar 13000 rpm for ¢ min for

cintsc on e supernatant was collected, The extraction
vibeca Bty ingo the CHECN supernatant 1anged
i el ne toral vadinae vy i the alasmig wn
v, el the cereboliany and forebrain induding the
vt e disseered from the miosse brain and
@t st i an we coueled CHL.ON HLO (101, 1.0
sefgrnes e homugenate was cont ifuged at 15 000 vpin
Py at 2O and supernatant was collected, The recovery
cosdnnc vty info the supernatant was 68- 87 based on
e eatal radioactivity in the brain homingenate.
in aiiquot of the supernatant (100500 «L) obtained from
Ve st or bisin hunogenite was injected inte the HPLLC

[CRNUS 1) ()

Zhang et al

systerm for radivactivity and analvzed under the sanie cond
rions described above excepr that the mobile phuse was CH -
CNHO with a racin of 1/1. The percent ratio of 1¥F}jligand
{fe. = 106 min for ["*F}4 and 11.8 min for ['8F]5) to toLal
raclioactivity {corrected for decay) on the HPLC chromatogram
was caleulated as “v = {peak area ior |**Flligandstotal radio-
active peak area) ¢ 104).

Metabolite Analysis for Monkey Plasina. After iv injee-
tion of [ FI5 {80 MBq} inte the monkey, arterial blood samples
{1 iy were rollected at 2, 10 30, 60, 80, 120, and §80 min
All samiples were centiifuged at 15 000 rpsn fur | minat 4 °¢
to separate plasma (250 »L), which was collecter] mvarest tube
cortaining CHRCN (0.5 mLY. The tube was vortexed for 13 5
and centrifuged at 15 000 pmi for 1 min for deproteinizaton.
The extraction efficiency of radicactivity into the CH.CN
ranged from 73% to 94% of the wntal radinactivity in the
plasma, Fhe radicactive fractions in these samples were
determined using HPLC.
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