Fl uorinated Ligands for Targeting Peripheral
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non-radi ol abel | ed heterocyclic conpounds which bind to
peri pheral benzodi azepi ne receptors and are useful for
i mgi ng such receptors and proyiding therapeutic
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the i Setal O¥sed6f ligands have been shown to exhibit high affinity binding to the peripheral
benzodiazepine receptor, the most widely investigated being the benzodiazepine Ro 5-4864 (7-
chloro-5-(4-chiorophenyl)-1,3-dihydro-1-methyl-2H-1,4-benzodiazepin-2-one) and the isoquinoline
PK-11195 (1-(2-chlorophenyl)-N-methyl-N-(1-methylpropyl)-3-isoquinolinecarboxamide).  Labelied
with 11C, 4C and 3H, these ligands have been used to map peripheral benzodiazepine receptors in
the human brain and heart by in vivo and in vitro means. Enhanced uptake of [*H]PK-11195 has

been reported in a variety of tumour cells including breast, ovarian, prostate, adrenal, brain and
colon. Radiolabelling with suitable levels of radioactive isotopes such as carbon-11, fluorine-18
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In a first aspect the present invention provides a fluorinated compound of formula (1)
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peri pheral benzodi azepi ne receptors, such as
neur odegener ati ve disorders and tunmours. The present
invention also relates to integnedlates of the

fluorinated conpounds. of the Invention In a
first aspect the prese prow des a
fluorinated conpound o ) wherein, D, G and
L are i ndependently qﬁgl) om the group consisting
of: CH C and N, and rrémd M are Tnierendent | y

sel ected fromthe group consisting of Cgpnd N provided
that at least one of J and Mis C, wherein at |east
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iS'S group con stin
(I\»C&la)mdepmdelnt& selBcteds frane lrEcgroyu cbnsisting ofeéC grdﬂprowdedsih@ttat fegst one of J

3o MrComeritaieb ool Eih ATt 807 hyar ogen,

Cl1- CX sdidcidd.frofadh upadohﬁstmg of: OZNIG;](CH@)AM@I aryl and

heteroaryl each

o ebe s o, (s splesiea g TR granspRaSia0 B byhg&?glaz o, and'S;
SUDSti§ siiteds: froﬁ‘ﬂhé’@&ﬁb ébﬁﬁstﬂg & RRiRkland @yl; R and R2,

together with the nitrogen whi ch they are ?ttached
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SHERLE b GE%55ohE C5 BRECR o ES e,
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m is a number between 0 and 3 (e.g. 0, 1, 2 or 3) wherein if m is 2 or 3, the Rs groups may
be the same or may be different;

n is a number between 1 and 4, e.g. 1, 2, 3 or 4 (wherein n in X may be the same as or
differenttonin Y);
with the proviso that Rs is a fluoro substituent, or
the group E comprises a fluoro substituent, or
the group Z comprises a fluoro substituent, with the further proviso that E is not 4-fluorophenyl.
The further proviso may be that E is not —PhF.

The invention provides a fluorinated compound of formula (I) wherein:
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different tonin Y); with the proviso that R3 is a
fluoro substituent, or the group E conprises a fluoro

wGaasneBaent, or the group Z conprises a fl uorBCT/AU2007/001216

substituent, with the further proviso that E is not
4-f| uorophenyl. The further proviso may be that Eis
not -PhF. The inventi on provi dgs a fI uori nat ed

conmpound of formu (1) wherein:
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Iaed\Mtls 6veheodin at leasidwivol B, GCM, Jaed learﬁ Nat | east two of D,
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abserttis atssent, or i$ indepprdedihrdelegted fbre dheegloupreomsisting:ofy® dlhband (CHz)n, and
consisting of: O, NH and (CH2)n, and S; Z is sel ected

som the group consisting of: NRIR2 and aryl; R and
R2 args sév&?da%ﬁﬁﬁ% drsupRh&sing of: Nﬂmah@erylgr oup
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Cl-C1Q al k C2-C10.al k
C2- b aad %magﬁ lndeaergﬂgntglnrﬁ&leﬁfeﬁ ey é'?wfy%%ﬁ'sw qkﬁ\yerﬁg%@aga Cio alky,
; 6tq %Q?énglyCzb 10%{?@ {yl"ﬁn% ‘é’l’dagl ‘égﬁ\d& Whigk hﬁ}l 66“0];\5]@ be substituted with
ane oRAore pbihe foll@vingdubstituents: halogermq&ﬁt(b allk ch they ar e

g;g ag:Ph ﬁd %J ﬁ?e %gn@%lmﬁ t%rg'gﬁ td \Mﬂgn tﬂ%%’ +r@ gg&ﬁéd‘@c% aheterocyclic ring

abing bétwéends andﬂhmg members,which mﬁy dptmmaﬂ)diel substm.tjpd with one or more of the

substi tuents: C6 alkyl; R3 is selected
ff9|@M“9ﬁEbS§W%”J§) |3§'gﬁhg g%yl hal ogen and Cl-ClQ

al kylg, usEsé|e%tea'ﬂomrthd grélipQuisisting &F: feigen aam«Lcmalmp, whi ch
may be optionally substituted with one or

substh tsuasmryg, greyp Q5 Rchetaroan gEoups whiglemay, e BWOH@W sug)sLtng fed with one or
Srfﬂt&é?lhtfrb‘ E%&ﬁtu opf)r?e' %%o&g?lh@kﬂgﬁhémﬂltuenﬁzc%galkyl C2-C1o alkenyl,

Kenyl

04Oy OCHO Rl EPD ARG -t ARIE) PEOTHIGHE} okCHs or QICHD

g(&&{ %zm% %%@’E gl ypitf rﬁ%& tﬁaé%tf&galg p%:b?ﬁl%demtg ong or, more fluoro

V!ﬂ:ﬁstimeﬂtspandmhamm v, qand:r areur@;er@etmzm&end 3, and awhereingig independently

wherein Qis independent ted fromthe group
ﬁﬁﬁﬁeg{’f"ﬁa‘e&m“pﬁ 5 ﬁq %6 % a number between Cand

3; mfs@m@mwé@ﬁb\aﬁ@g 1 and 4; with the proviso
that R3 is a fluoro substituent, or the group E

conprh ig@oumberibeiween takdi t uent, or
with the proviso that Rs is a fluoro substituent, or

the group E comprises a fiuoro substituent, or
the group Z comprises a fluoro substituent, with the further proviso that E may not be —PhF.

The term fluoro substituent(s) may refer to 9F (also referred to as F) or may refer to '8, or
may refer to a mixture of the two.

E may be an aryl group or a heteroaryl group, which may be optionally substituted with one
or more fluoro substituents selected from °F, 18F and a combination thereof, and/or one or more of
the following substituents: C1-Cs alkyl, C2-C1o alkenyl, C2-C1o alkynyl, QC+-C1o alkyl, QC2-C1o
alkenyl, QC2-C1o alkynyl, Q(CHz2)p-Q-(CHz)qCHs or Q(CHz)p-Q-(CH2)q-Q-(CH2):CHs, each of which
may be optionally substituted with one or more fluoro substituents selected from 19F, 8F and a
combination thereof, and wherein p, q and r are, independently, integers between 1 and 3, and
wherein Q is selected from the group consisting of: NH, O and S.
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to as F) or may refer to 18F1 or may refer to a
m xture of the two. E nmay be an aryl group or a
het eroaryl group, which may besoptionally substituted

with one or nore fluoro substituents selected fro "
19F, Exsay beran atyl gewbionaheteiearyhaspupohicthmay b oRjigaally Subsgiuted with T,

g)}“ Qé&n 8r| E\&%ﬁpﬁbqgloﬁtﬁg§hb$lfﬁ@l&%1 é«?oa'llgf C?bh)yé WC%bw Qikynyl, QC+-Cio
alkile Wb -C1o@E2ny1QCACH atkyihyl, QCH- Q)(@Hz()@%ﬁr G- yH2)q-Q-(CH2)CHs,

PR IR PO RS W o i B Pt Wdpendenty,

Sdets Hetiiah $ aneB,entl atlerbin Qs 3&dcted 1M thegroap ensitting at: NInO and S.

h f d wh ,
| ht o Gy todn b0 alatetsoudlgroua SR s SUFTLBIREFL
fromgt tﬂr Ry GBS bratHeeoa grodd;ivhieh | %&dbs‘ﬁtu@dw 14Fe an

aryl r or ‘a heteroaryl ‘group

opt i atlrsyasgmmav bw@ﬂhwmwsqtbﬁ Faisa bR SHPQ/UFHsP‘éN*Bﬁh i Rigor F, or

168 e R A oo o o 2 i erol, o

®egredZ abrkyrisgs a fl@r@lﬂﬂbqhtueyt(M)lsqéF@r &F or a combination thereof, with the

SprebHBi A Fa Pl ey g Y ol DY % g
\ho 2: :%Ia rr]nal;l de peleutarftomythe gmu;E@mslstmb ef: WE@nd BF fwinag, bedifdRs may be 1°F.

NH, Fdnd r@s oa@vgjyorgéubas‘qtugqtt m%g\g@é}bgéﬁ Sﬁp@ 'Eqrt]%rgﬁ)}q as F throughout
Qﬁé’%b%cméémérﬁlé alrionFataktive @6l sudsfitient8F. E may be an aryl

or a heteroaryl group, which is substituted with
19F lrranaemqumenh@w@dﬁve BayRaYghe provi so that R3

is a Irﬁ Eﬁb e?elﬁb&ﬁﬁéni S ineRidnlm i1 ¥ ary nig |§$’5f 2 %tldnﬁ 1

group ses a fluoro substituént which'is
18F dn aajrkbmmmhmdlmeoimfﬁmen\@oﬁon pmay be1 gf dwand r@w@e 15@@ Q may be
a fl uoro substituent which is 19F or 18F or a
Mhation thereof, with the further proviso that E
may ﬂ@torﬁwemﬂabﬁ\eﬁtsn imNyInrsome bmbmmémmmhurapd Yis N3 may

v ey onsernsmes Mty Liz0e MR 80t ate Q92 Ljs b fn Aghet Ebodimen, D

f ?HJ PakYPItd ¢ Hﬁ@G is 6! Fln aMHItérhatIv§ embodineratD,Yedng L are N, Mis C and G
erred to as F throughout the specification, is a

n@GHr adi oactive fluoro substituent. In an enbodi nent

of tgfrﬁd&‘b@%ﬁlécﬂﬁd@a'a}boﬁﬁtoﬁixygen I'n anot her

enbo nvention, mis 1 or 2, and nis
or 2,Rsopay baaptiopally. substitued with bre orempiEhalagaRs, GHCH h%ﬂuorlne chiorine,

i.nventio nay be 1 or 2, g and r may be 1, and Q
ntH?/mB%aQ%bc@W In sonme enbodinents, Lis N In sone

enbodisnmay de @e%ct@ﬁ anatlnd g}oups chmsting afn halegdnomdnﬁﬁce alkyl, optionally
and v %L(Etg w@ one ocrI more ﬁaﬁogens sucﬁ| as quonne chI'onne B%mln and/or iodine). Rs
may be methyl. It may be methoxy. It may be trifluoromethyl. It may be trifluoromethoxy.

In another embodiment, Rs may be selected from the group consisting of chloro and C4-Cs
alkyl. In a further embodiment, Rs may be chloro or methyl and m may be 1 or 2. Alternatively, Rs
may be chloro and m may be 1 or 2, or Rs may be fluoro and m may be 1 or 2. Rs may be chloro
and m may be 1 or 2, or Rs may be 8fluoro and m may be 1 or 2. if m>1, the Rs groups may be the
same or they may be different. For example, if m=2, the Rs groups may be both methyl, or one may

be methyl and the other trifluoromethyl, or one may be F and the other trifluoromethyl.
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Mand_L are N Jis Cand Gis CH In an alternative
enbodinent, D, J and L are N Mis Cand Gis CH R3

woreasioze3ad t ached to a carbon atom R3 nmay be opti/anaiorgoi2ie

substituted with one or nore hal ogens, such as
fluorine, chlorine, bromne and/or iodine. R3 may be
sel ected fromthe group consisging of hal ogen and

C -Ce alkyl, optionally substituted Wit h one or
o may he.Chiore Ard m el be.d of 2,06 Rs May, bec‘ﬁiueman m IRRYCRe 1% 2.

and/ t hox
e oo oBamentc Y BBdeniha i (O, ilord SRR BEL TONY.
| n aoamutiver embmﬂnmrx anm rmwbeaeelmdefmmefgfm gongisting of: NH and

onsistjng of chloro and C1-C3 alkyl. In a
?@ﬁ#mwﬁef%'ﬂﬁbﬁ nment, R3 may be chloro or nethyl and m

may gﬁn bér(Cﬂz) athX&ﬁd}aielNI-EWMereR& isthgr e chloro and m
rray e

RN W"ﬁ’@d'@ﬁ'l‘to p(o%gg@%rwq%llqgggtguc@qe sgﬁncga ¥rg£§ ?r}eeg/ro%é:onsstmg of:
n@l—iz)ge O 2 \ferdinTay1 &ez ér (GHz% NH- C(OTPlehérél@n B3 @roups

t’hé sane or be different. For exanpl e,
|f rriznaytheé\lﬂ?@z@jrpbwt rray be both nethyl, or one nay

E‘Eﬁ ﬂm&ﬁ}%'%ﬁ‘% trifluoronethyl, or one may be

er trifluoromethyl.Fb may be chloro and m
may (75) atld Bi may, beandeﬁendawykseleated fraothe geavgl consisting akehydrogan Ci-Ce alkyl,

\m%;}yg pMncﬁI, I%grpngg @{TE by ldaIZ\\q(yl ﬁwg@ﬁé&r\i n%@ﬂ‘\z)ﬁohéhér%)ﬂgb jtrogen to which

mveay éﬁ@at&%\/\ﬂwqeﬂctoﬁﬁi aﬁét@lﬁbﬁdi@nrwrmwpg betwsérs4 andop Kirfg: mextbessnwherein the Cy-
n ere

[@q allwrg;qat@g Werpherypg_rogﬂ, ]}Q py[ugltl-1 ér,qu élﬁpogy&bmpgroup, ey yno%zmyl group or

e ne |¥‘t§6§2:||04mg‘?dé Bﬁﬁbﬁalﬁ b‘étsﬁbgﬁiu!érdamm%ﬁ@b@ end dnarthreé fluoro substituents.
groupcnmsmé C(0)-Z, wherein nis 1 or

Zhebetemcml&flﬂﬁlwb@@@U@d'nM@Q einnis 1or 2. Z my be
NRlR?Fh%Edﬁ @gﬁe %deﬁ?ﬁl{éﬁgeﬁgtéct e iheﬁrd cN@?sﬁi?g offflyddgéh C1-Cs alkyl,

Cphelsyl snyndyg perimidihyt, obyu@azmyl@nd@eheea Ryand Iim@ggther Vﬁtprthejpltrogen to which

qufpre ﬁiacﬁeqz fo%é rg:;\g k 'c%ﬁ E‘ﬂd}%ﬁﬁ@ %gtﬁegﬂ 4 ?r;hgf?]}:% %n‘?&%‘ RRérein the Ci-

pg?rwﬁ te cghemyggu’oap/ Jithecpykieyl wrep, tHe pyrichidinyt growp, therpyedaginyl group or
vvher ein the

gg}@ hetgnocyghicouns, mqmqpt@@,ql%/ L}e gpqﬁlﬁfea r"@ﬁ Fp@ﬂpﬁ% lor’})%r ougrg flhé}? substituents

EHI@d Yot the d?&Ipeéd%Mtﬁb' & 1,1 20Gr MBRYF Clpibstitueads! of amet8F substituent or a
trtuted w bet ween one and three fluogro

sqombtnauqn@ha &F sqbe@tuemta@c} ae ik pybstithent gr Wbﬁ]@ﬂo&l of two F substituents and
T i s PO
al ky|R; and Rz may be independently selected from the group consisting of: hydrogen C1-Cs alkyl,
phenyl, pyridyl, and where R1 and Re, together with the nitrogen to which they are attached, form a
heterocyclic ring having between 4 and 6 ring members, wherein the heterocyclic ring, the C1-Cs
alkyl group, the phenyl group or the pyridyl group may optionally be substituted with between 1 and
3 fluoro substituents (e.g. 1, 2, or 3 '9F substituents or an '8F substituent or a combination of a '9F
substituent and an *8F substituent or a combination of two 19F substituents and an '8F substituent).
in another embodiment, Ry and Rz may be independently selected from the group consisting
of: hydrogen, phenyl, pyridyl, methyl, ethyl, propyl, isopropyl, butyl, +-butyl, and pentyl, wherein
each of these substituents may optionally be substituted with between 1 and 3 fluoro substituents
(e.g. 1, 2, or 3 19F substituents or an 18F substituent or a combination of a 'F substituent and an
18F substituent or a combination of two F substituents and an 18F substituent).
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phenyl, pyridyl, pyrimdinyl, pyridazinyl and where Ri
and R2, together with the nitrogen to which they are

w@rdoaotmsee form a heterocyclic ring having bet R€EEAUZ007/001216

and 6 ring nmenbers, wherein the G- Ce al kyl group,
the phenyl group, the pyridyl group, the pyrindinyl
group, the pyridazinyl group oy the heterocyclic rlng
may optionally be substituted with between one or

f | uolroarns altesnatives embedinent, ot and Ra ey bk selggtesli o S 004 ﬁgpSIstmg of:

Sl ] o i BOREH 96830 e o

$abkich lha;earte attached,domba pyrtolidine g, andowhiesdin dhetpbeny, pwiidys methyl, ethyl,

WP’PB;? oapyﬁré)ﬁ %ﬁ@b%‘ﬁ%t%o&l&} %@t}sﬁlgjge%yvﬁlh b% @ g taﬁa% 860 Qubstituents

5(@ ecbeg I wpsudstitgerds oram ‘Bosubstitlenhgr aaéomdmdmm@m‘%sub@ltuent and an
t oget her

a
S sbimbniy sovBiapa e BR Selsess S sfe SBunipge. e
het eWh‘"eH‘#hlsC ehy19E hﬁﬁf/' dplloriafy H@tqﬁvéf a&ﬁﬂbg@n httmedndlfébﬁy fo it in the 4
wherein t eteroc lic ring, the al ky
tphsitionh dmparticyles Ermayrnot have ,gy:hlorpy prO@dequ%deﬁpp%Wth|q}lached directly
S(S BE} (%Il g&#@ﬁ?%%{r B?L Br%@\ﬂ%‘? Qub%tut%@pﬁéngllsvs‘{!ﬂhgse rr]ﬁt gut())s;nugag by a fluoro or
i@ stbdiitientt melnat 4 gositnc b ikis phenyb it nesy i sarpe embodiments bave no halogen
@Hd an.18 bstl tuent or a conbination of two 19F
prbed ifReiin i and an 18F substituent). In another

enbod mebe afgyridyngrobl, arpyi mim'lyl grdm{perrml pyvidhzinys gioep,teadh of which may

Ipiat?qrr?gﬁmhbee %ﬁ%ﬁ&dﬂ%@fe‘,@fo’r nggeglﬂg,rp sgps@@gﬁ%ﬁé) qeglﬂrgle substituents or an

fepdtbithuenfdtd d%BTnHﬁon oMl BF |upstiRet An®hn R %@b%tltuent or a combination of two
substituents may optionally be substituted

H¥t substiuentsaard an 11§ sjmétlt@qn\tis@mmeﬁub%ﬂueag with ng or mgie ¢ the following
gsgﬁ%llﬁjgmst@té%ﬁl{yﬁor J‘al%&f e%HPéftWhﬁd’l‘?ﬁhg o‘BﬁonﬁlIy be substituted with one or

i on ituent and
Inirs tltﬁdrmamstltmnta@(exgoh‘[ﬂ, ova o substituanisoor 89 Ferﬁ!ﬂb%I@ueﬂlﬁ @tcgmbination of a

18F syb ' i
AP e SE Dot o, BrbiaRd, o oo 3pbeilly and an oF
hyegtia@sty, phenyl, pyridyl, met hyI et hyl , isopropyl
and wherein Ri ndFto t entr

i ciF TEpE ARy GruntT AT SOt ot PrBRAT S, S g1 which may
Vﬁlﬁﬁér\%HW bf REpsRfRRYWith BétWééFane AYRL e, fltﬁtdlydbstltumm(eogml 2 or 3 19F

rrolidine ring otlonall be substitu l\é\ll
tselbsm@ntsprahHFsubatltygmt@rggggblnqtl% as‘9lf éut@tltuqnt aQé an,J® §ubst|tuent ora

]tgﬁglﬁ\%tg)fﬁl E)Méﬁ!;]i alb%@ ;%16 B St kéﬁﬁétlfuﬂlgﬂgh Qlfglguted with one of the following

n -of stituent an ' . '
ssmbﬁluenus%tcecaikybor&frﬁbalh@m aitherof whiotomayogptienatsbe substitated with between

and a ubst n SoeP
SR8 HaNE5 B bRl mondch 4,4 SERAS ol B soptvent or a
i ddmblAgtiof oP® ®F tsitstituentrand an BF substituenEomeagombimatidmaof twoa‘9F substltuents and

chl1oro brono, fluoro or iodo substituent attached
A EF5Ustest)i t in the 4 position. E may be phenyl or

substg Hé? 8¢ al gﬁyﬂw lgratp) & Byrlnﬁdlrﬁwgroﬁpl b4 ipridagifly! l@?bu? each of which may

fluoro o substituent in &QSIH on -
papgenally be tsuhany:tqdnw@b hetwestbensi archineentiipeo ﬁ@swa%@é%g 12, 0r 3 1F
a%/tﬁ)&ﬁ&ﬁg ! Pﬁ %?tshystlfugnt'cfr 2 cﬁn iof? Sf £19P ¥ htsthvbnt %@ HIPIBF Bubstituent or a
pyrimadin azi nyl group, each
Wim'mbtmaiim;pf two 19F substltuents and an 18F sqbstltuent)
E may be a phenyl group, a pyridyl group, a pyrimidinyl group or a pyridazinyl group, each of
which may optionally be substituted with one or more of the following substituents: C1-Cs alkyl or

C1-C1o alkoxy, each of which may optionally be substituted with one or more fluoro substituents
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optionally be substituted with one or nore fluoro
substituents (e.g. 1, 2, or 3 19F substituents or an

wdasmssed3sd i t uent or a combinati on of a 19F subRECT/AU2000/001216

and an 18F substituent or a conbination of two 19F
substituents and an 18F substituent), and/or

substi t ut ed vvlth one or nore og the foll ow ng

substituents: al r Cl-Cl10 al kox

Wh9-ch 2nen3 ‘865utz§wg¢ntsjor@@ GO ORIAN B 69 RANAURIED & o gpbtituent and an

f“iFUs‘ﬁBﬁliL%@tbz'é'cBMﬁﬁ‘étﬁn 6i8w8 1oF %ubs@tuer% and ahg*? s%HQ&Iehi) uents

ubstituent or a conbi nati on of
s ubs tFi mayeheta poay! group, @mpyedybgroun, @ eymidinyl gm@mﬂ watiazawl @seup, each of

19F i . i ,
3 AP b B Y B g 40800 Bden O 6 or 1
garkoiqp eithepsflwhizh malp bptionatig pe euﬂshtmed leltly bétweenudns aind thteediuoro substituents

e and t hr or

OQrVgSlggﬁ)sEtHgﬁ 9rth {ﬂu orﬁ3 Eosrﬁtm;xﬁﬁf{sflfeﬁf SLg)rstltgent and an
OCF”@JbﬁﬁIehRﬂ a%m@ina‘tﬁﬁoﬁwbﬂ: Ishbsﬁméntﬁmﬂ aneFlgbstituent).
substituent or a conbination of two QI{@F substi t ent

and. Emayeie asaaY DEOMB R PYTOYLr0u, B SYATIGRA aroWp OFA RYFAZEM group, each of
W f%nfn%yO@%m EéJ Ql?ﬂshthtk'@ WAt onéjof fhe %IIWI\'\? @ﬁbsﬁuerﬁ:s 3(11103>é‘}kyl or Ci-Cio

tionally be substituted wt
taﬂmyee&ﬁhemef whmhtmyeeptfonalkvrbﬁ Substitutedy with Heweery ong, an@ three fluoro

plsgfqgaﬁ e(sgh ? ér”?n'%fs stﬂ?&;t%?ﬁtaﬁ:ﬁfaggﬂsﬁ@@ﬁ d?'a Eombination of a 19F

%ubssutUemLaadhn OF sabtitughtionatcorobinatibn biteo 1FBubslitients audban €F substltuent)

ks BR85Sl P A R Bacl iy

Vdah&ianw‘aé/ satifufdalithybedecpudit arlduthre Womslmemuwm(ecgwe 2, or 3 F
and three fluoro substituents

Sybsituents Opar 86 subskituart or @ gggtglnqtléréﬂfta 1f’l']' sgj{:s@g% prllpa@r] E] syhystituent or a
acoﬂnlglﬁat% %FMotﬂf%ﬂf)stlﬁBﬁ'ls and %@‘EF SubBfbdntyuent or a

|na i on tituents and an 18

substh maebea 3 pheﬂylrmqupuénca |qg$|@siymte(bwaj\m\e oanpgprthgm alkyl or C+-Cio alkoxy,
&5 g,oqaghmﬂ I‘Wﬂ] nﬁjdyrbé{qngliygo%%u%lg@e% @ ﬁlé‘téllu rﬁé(rg 1i§4rQ Elﬁbstltuents (e.g.1,2,

Qr 3TOF esubdtituehis dranl ‘@Wsubshtuahismn a gembisatiorCiot @ ‘&‘F lsybstngent and an '8F

Cl-C10 al k

SubtenChr Soupindiog flave o BT AR abiielf o

1, 2, My Be 4 Blen§! IvihitAng substitutedwilBéneson bmte ¢1hféhrﬂikybmr @-Cio alkoxy
conbi nat| on of a 19F substituent and an

JieyPs; eag at whigh maycepiienalube sibstjuted g@\#eegbp@g {9 {h[pgrﬂugro substituents
g&/si fi $r8f P Sl tituafior 1, Eoﬂ@ﬁF%ﬁbsﬁitu@ﬁl@ BVénnyomUiﬂatloﬂ of 2 or 3 F and

group, a pyrimdinyl group or a pyridazinyl
g‘FIbuﬂnstntmtsl)x of which may optionally be substituted

W' th @@Séﬁégyj&\yeﬁb%%@% %%feﬁamﬁ%ﬁe or%orgcsbgéllkyl @F C1-Cs alkoxy

er opt 1 ona
Sglblﬁis} dach eidvhightnaytoptionaly-becsubstitutet wmnroaae of mareflyoro substituents (e.g. 1, 2,

WP Shiadabrordin B ofpwiRihatoon coRbliding o 8L syt and an

adifstiventlcta o‘émblﬁétioh uawt) 196rsubsnmemb BB 1m1sm§ntuem) 19F
substituents and substitu

phenyk mgy beip ph%nybgrpt,:gj\ymchglg é%t't“‘ég W?‘ ORg o 'H%? gP@ alsy! 9 C-Ce alkoxy
B! SRR biWHichdhy\oBtion8R2 stibstituted with between one and three fluoro substituents

(e.g. 1, 2, or 3 19F substituents or an 8F substituent or a combination of a '°F substituent and an
18F substituent or a combination of two '°F substituents and an 8F substituent).



whi ch may optionally be substituted with one of the
follow ng substituents: G -C alkyl or Cl-C Q al koxy,

we@paoRee23ed whi ch may optionally be substitut edP@i/Ab2007/001216
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bet ween one and three fluoro substituents(e.g. 1, 2,
or 3 19F substituents or an 18F substituent or a
conbi nati on of a 19F substltuegt and an 18F
substituent or a, conbi

t] 19
and Smaishe 3 phebi SRan R 5t i &Gk F8) 0o B8 O akony
%ﬁ&xgréa@h 8 Which il rﬁbﬂorﬁﬂy l% Rpstinfariithyd fludfosubstit@agB.go4n 19F substituent

h may optionally be substituted with between one
andn thedstitienilor o substituents (e g. 1, 2, or 3 19F

SubSt fAPhL 5 ofenyBiodelineh RSLIMASE wi a €, QRIS 2%:-Cs alkory

subst |t uent
aroup eeah obnhmfmawuptuarmry leasubstitutedowithsa fluot sahstiluept (e.g. an 19F substituent

substituent). . E may be a phenyl group which is
%B@i Fts\L'hSEH&Wth one or nore Ci-C alkyl or C1-Cl0

al koxgy mag fb@@@herﬁﬁgrbu@fwhm s bubmt)dted peithom &40y diiexy group, which may

substituted w re fluoro ents,

Optiepalice sabsis bR sIRe e (56, a0 SF SOonbeERa o §itkiiuent
combinagh &ﬂbdafme"r\t 1@3':135@%?6 ihugnt ond EaR fhfbropyridyl, fluoropyrimidinyl or
substituent or ombi nati on of two 19F substituents

aﬂudroaymdamyl iubblﬁnﬁzuwmrgm ReanehBe a8 Salegipfiom therGsonp %ﬂ$'%'ﬁ g of: C1-Ce
%w?@la%é@ywéjaﬁ%ﬁt hanﬁ?ﬁ mﬁ?’mﬁﬂﬁr@mﬂ nis% ofbkyl or C1-Cl10

ups, each optional ly be
subs tln anutlami embodimerd; Reie nhlmnemtlsﬂ oh2ele isf Bfiuoropyridyl, ®fluoropyrimidinyl or

SR SR 280 v B b AP BB TE BB o o 1

Zaldyl aiﬂfﬂ)hérﬁyFYﬁslmémtta!ﬂMISQCHzﬁ wheyeirbreis opBenyI gr oup
whi'ch i's substituted

e S ok T < Sy
S""\‘P@Fob{lridégﬂ'l Wi i§ RR gﬂewﬁb"relﬁm{ gndf szta‘?é Seleetdagiomt the rogp Eomsigting of: C1-Ce

tituents or an 18F substltuent or a

cadybandphenyh Yds ataemgandéubﬁin}numcﬂe"hm 18h218F

subst f Ik
~nd alh ET@@& é?!ﬁ)bo?mtéu 'R l?@ﬁlger}n &1 6r‘Q°E w?#‘?tﬁirstoltgl@@ thﬁSa C1 -Cs alkoxy
| goupy B BtNR: B, atieraintFh mﬁnecsatkylraod 82 ls:ﬂuo@pan or fberomenyte

| k ch
2 KOK S BHP iR, Bl B 020k HhBhl KRBt win  G1.Ceabory
> g@t stLr«ng@ whterem Ri1s C1Xs alkyl atad m9|§18ﬂumq1yndyuerﬁﬁfmompheayl

sSupsti tuen or a_co I nat |, on S
ana. dh S1ibeLRonE At S GO, T eak ey SEREUP NS C1-Cs akory
SQH:? Zﬁslmﬂﬂh? whBRinat islGECsalkpisht Ryle mmor yﬂworbmuoropﬂmylyl

is substituted with a

2 1 1C00e ambasiyent Po st TR SybnecH] SHOSHISTNIB A Gy Ay group or 2
S t thafluoro substituent (e.g. an 19F
g«.ggetdll{o%ﬁg or an 18F substituent). E may be a pheny
gr oupinehé ebddanest) Bis tsi 18R mdsi1 and Fis@henyl sobstituied Wlﬁ\r&)QpCticﬂlkY' group or a
al koxy group, each of which may optionally be
s‘a&qﬁ%&%% th a fluoro substituent (e.g. an 19F
subst jhtan&ndr embodinert S isEyns Isi1tand &ti9 phenyl substituted with a C1-Cs alkoxy group
or a C1-Cs alkyl group.
In another embodiment, Rs is '8F, m is 1 and E is phenyl substituted with a C4-Cs alkoxy
group or a C+-Cs alkyl group.
In a further embodiment, Rs is C1-Cs alkyl or chloro, mis 1 or 2, Y is absent, X is (CHz)n,
wherein n is 1 or 2, and E is a phenyl group to which is attached one or more C1-Ce alkoxy groups,
said C1-Cs alkoxy groups comprising one or more fluoro substituents (e.g. 1, 2, or 3 9F substituents



E may be a phenyl group which is substituted with a
C - C al koxy group, which nmay optionally be substituted

WORER/0239¢ uor o substituent (e.g. an 19F substiPCEAU2007/001216
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an 18F substituent). In an embodinment, R3 is chloro, m
is 1or 2, Eis fluoropyridyl, fluoropyrimdinyl or
fluoropyridazinyl, Zis NRLRZ2,jowherein R and R2 are
sel ected fromthe group conS|st| n

gnam{ sibsliasa ssmbnalicie P R a4 FE sibsiftgns 878 combination
%ft""éwﬁs%%‘p{%@%ﬁd g,{ﬁ@pg{{bgﬁﬁgm is chloro, mis 1 or

uor opyrid 18f'l uor opyri m di nyl or
18f | lroa tuntheri esrbodingit, RaZIs iCs- -Crigtkybr chiprerraiisn! &6 2 andE iga pieay! group to

ﬁ‘ﬁ@ﬁ ﬁ‘g?{eﬁg’ﬂéhpﬁ%’? rﬁ?ﬁg&%ﬁs&bﬁgﬂﬁ ngﬂ(oﬁﬁbn@llpgﬂimﬁﬁﬂg between

2ne land ated ffesro sutwtidente 1ié.g. RR,ics 3 WF caubstituents sor Jano®F Bubstituent or a

oo i FE A o T BB o oo apvent an
%ﬁh@(‘s{]@ﬁtlkﬁtpmthe group consi stl ng of: d-C al kyl and
phenyl, Y is absent, and X is

or 2In arwthgr embadifeant, aqﬁdaﬁth%ﬁrt ch wf)gsamwg 3 Er'ﬁ a ghefyl&roup to which
% aﬁa@@g@%%&m éPé?EIkéxV??d%pWshﬁ &- Cgml@x@brggiéycoﬁbm one or more

al k and
filuerosolsyitugnty (e.@r1, £, Qi @r'¥psubatituents of ag ‘?m$qbﬁéuent or a combination of a 19F

gHﬁﬁpﬁ%ﬂ@ gn \% tshbssgtﬁ%t 8Fé’cq on')z(a?/onéorf gAlFJo Ca séjbﬁnueaglpaﬁg By beF substituent).

wher @i andifier embddiment, &8s ksyrhetiyh dr ¢RRIrg nneﬁlaneraofb;ins dplnenwlrgroup to which

ﬁsggtia%% negarpr/rllgrq énﬁg@h}‘y tggoﬁﬁt%gﬁ 8.? g%%%yh&@pésto@?ﬂsﬂ{gooetween one

3l e flloR-HRAbstReh! é\BﬁRZ,, or\amﬂ sbstitUsintsi of aisF Guisstitugiht oaas dombination
R2is 19fl uoropyrid uor o

et ﬁ@stltuerpgm an IF s,gpﬁ@.:emt gn;gcqg%yr@tnghgfntyp %F substituents and an 18F

Ss%’s“tﬁdeﬁtrt ed with a G-C al kyl group or a CI Ce al koxy
n one enbodi nent, R3 is 18F, mis and
phenym anniites pinbedineent JRstismethybor elei0. iy Is 1cr &ﬁﬂd &ris & p@nylcngUP to which

hatacted Gl b Syl By SR AT Troup Bbiyg e Shd doro substven
i(gr:@rﬁ]ﬂ)r% al kyI gr oup. el n anot her enbodiment, R3 is
al ko%?a@%ﬁmg?d"a%sﬂs fg&iﬁg}pr ﬂ]?qgé,rgrﬁ 6 2%l i€ fterfyroup to which

qg’@l%héﬂ?éﬁ alko‘iﬁgﬂoﬁp & théJllcalingyfbrmuta: €B(CHE)EF, wherein nlis anurber between 1
I s absent CHk)n, wherein nis 1 or 2, and E

&ﬂdé phenyl group to which is attached one or nore
G - C|abkaer emboiRent, Fidd ﬁetﬁ}l ofEnicib kP IEY1 GH2GABE is a phenyl group to which

conprising one or more fluoro substituents (e.qg. 1, 2,

os atiacharancalioxy aroureefttmdelloumg fogpula; ;04GHzn B Whetgin fbls a number between 1
) |nat|on of a 19F substituent and an 18F

§h stituent or a conbination of two 19F substituents

and an oddémisdinmnt, thealkoyy.group attached to the phenyl group is in the para position.

In a particular embodiment of the invention, Rs may be chloro or C1-Cs alkyl, m may be 1 or
2, G may be CH, D may be CH, M may be N, J may be C, L may be N, Y may be absent, X may be
CHa or CH2CHz, Z may be NRiR», wherein Ry and Rz are independently selected from hydrogen,
pyridyl, phenyl, C1-Ca alkyl, or Ry and Rz together with the nitrogen to which they are attached form
a pyrrolidine ring, and E may be phenyl group substituted with a single substituent of the formula -
O(CHa)qF, wherein n is a number between 1 and 4.

In a particular embodiment of the invention, Rs may be chloro or C1-Ce alkyl, m may be 1 or
2, G may be CH, D may be CH, M may be N, J may be C, L may be N, Y may be absent, X may be



In a further enbodiment, R3 is d-C alkyl or chloro, m
is 1lor 2 and Eis a phenyl group to which is attached
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groups conpri sing between one and three fluoro
substituents (e.g. 1, 2, or 3 19F substituents or an
18F substituent or a combinatign of a 19F substituent
and an 18F substituent or a conbinatio

Sior Chxfdhi £ man ge AR A whergipdtiapg St in eﬁerg%lro r{@[%%t’éd from hydrogen,
epg@pl Bﬁ@ﬂf Cr- Bz?alla@ ofR} ém]jgil Rz%qefh'@} #ifithe H‘trbg%nlo Wﬁlct?théynﬂe Bittached form

tached one or

@ pyGolainesing, a]?|d &mw bewenvl miou;zs@lsmuiﬁq/w@? a6ipde é@h@twer& ohtge formula -
gﬂﬁg&wﬁmh@@n B:Jgoé'ﬁm%g&?e%% %éegf gr :G}l cgnb?La? | ggFof
2or1rglﬁr;]§ndmtrr] e@bmmena?gheamvégafl 8o may be meigyl mmay be 1 or 2, G may be CH,
308y b ey be . S el Lot e e BB 2y be g or e 2

Qﬁﬁyodeq\lm% ' vﬁneﬂelrpm gnd%l’&lﬂd%)@d@ﬁ? Cy-Cs @lkgLgnd © ma? ibsla phenyl group

is attach one or nore |9 sai,
RGOS MPEE, g B (BRI N HAToE 5§ (PRGT between 1
hgtituents (e.g. 1, 2, or 3 19F substituents or an

18F substituent or a combination of a 19F substituent

and dma L8tRerpatisvlanambodiment ohthe dnvetiont Raarayde flugrg, m gray be 1, G may be

S(ﬁsngd: %)gt(fp?ﬁ ﬁ\d:?q%g bﬁ@l( %ﬁ'{;yg Ean%y S@N) Y n{ ay f@%ﬁée@?'}( may be CHz, Z may

ife RR{A2eWbdreiq Raamdt Ry a#eumdepersieatlyt @tdhaealkyd; and-  redykhex g phenyl group

FruRiediba G ioafiod oo o f CTERIRT B ot ey ©

enbodj, G@iHher faRicliar dibotivlentadt thefivention, Ra may b flaoroPm anagl b 1, G may be .

(o iy oA N dﬁmag Do b, S0l N i Gty 8 ClPor e,
nf{ﬁ?ﬁe y}’:fﬁcﬁa EJrneﬁrb@ aﬁ)heﬁy%r@ugpsfuﬁﬁﬂut&fmfhcbn%mvo CR8s hiRy! groups.

oro, Is a group h
to whn cahotheq mttncudwmabodlmeawdwnmnm Rofmay rbé eh%rq, ?ﬁgbe 1or2, G

fo I Q
B ore M
t@r ({I—BGH;}QZW)/ Ibe YReRpwhesein Ry arteRazee ladq;pesdelntlwselecled fram hydrogen, phenyl
ar f ,
CSy G O T oRoyrlpE SO BeAR o Modiutfe, o,
g‘gyablg gﬁ!tiiher"xﬁaﬁiéMalbémHHdumbanthﬁvéﬁtlod, Rymaybe dvoroy gy be 1 or 2, G

whay ke GH,i& mayke é@ Mimay 'PfhoIr woé?f H"aélg’gi‘{z Qé%ayfbﬁgﬁ#e“‘ X may be CH,
héfr‘tfl-[%ﬁ Afz rﬁ’aybb 1 thwwg\g 'g;} ar?lcl)ﬁz% r’r\héﬁéhde;ﬂ)g sreiécgatafhggﬁ?drogen phenyl
f andrﬁ1 Cs alkyl, and E may be **fluoropyridine, **fluoropyridazine or 'fluoropyrimidine.

In another particular embodiment of the invention, Rs may be chloro, m may betor2 G
may be CH, D may be CH, M may be N, J may be C, L may be N, Y may be absent, X may be CHz
or CH2CHz, Z may be NRiRz, wherein Rs and R are-independently selected from hydrogen, phenyl
and C-Cs alkyl, and E may be '8fluoropyridine;-'#fluoropyridazine or '#fluoropyrimidine. |

In another particular embodiment of the invention, Rs may be chloro, m may be 1 or 2, G
may be CH, D may be CH, M may be N, J may be C, L may be N, Y may be absent, X may be CHz
or CH2CHz, Z may be NRiRz, wherein Rq and Rz are independently selected from hydrogen, C+-Cq
alkyl and fluoropyridyl, and E may be a phenyl group substituted with a C+-Ce alkoxy group.

In another particular embodiment of the invention, Rs may be chioro, m may be 1 or 2, G

may be CH, D may be CH, M may be N, J may be C, L may be N, Y may be absent, X may be CH2




a pyrrolidine ring, and E may be phenyl group
substituted with a single substituent of the forrmula -

wW@eM@BIA223d=, wherein n is a nunber between 1 anPCHAU2007/801216
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particul ar enbodi mrent of the invention, R3 may be
chloro or G-C alkyl, mmay be 1 or 2, Gmy be CH D
may be CH Mmy be N J may g C, L may be N, Y may

P nﬁqnaaameéﬁSf@%ﬁe@f@&@m epaatealdt saipo S hydrogen, CrCa
?V(g aﬁ% Qf‘uordby{]dyijﬁhd E Fh'ﬁ Rhe‘ﬁgl Q%JP @bﬁ%‘ﬁiuted%h B'Cr@@ﬂlk&’@ group.

er w enlt oge ey are attaché
for mraarmher partichian embodigent ahihe mvmtganb%e maebg chigjp.onmay be 1 or 2, G

T e

lbNCEsOM, @ Mmag bd NHiRspwheref R dnel RoraveeindépendentiBsetested firem hydrogen, C1-Cs

%%@‘%PJOW@P gad ﬁmaﬁ%& g upwcfﬁéggygggﬁﬁsg‘e C aikly group.

may  Rearditbodimetité! Hehvertionay be NRLR2, wherein R and
R2 are i1 ndependently C -C al kyl, and E may be a phenyl

grou@igbbstituted with a single substituent of the
for Qﬂﬁ!h INSICINGnd R; @ NJCTHABN; &enweeranaw
andn‘EJ falln urtﬁézé)ect tl\Fcuwar enbodi ment " of 't he
invelﬁhlscﬁi F &Memay be fI uoro, mmay be 1, G may be CH,

éyﬁl\%MmaybeN J my be C, L may be N, Y may
bea andr X may be CH2, Z may be NRIR2, wherein Ri

aﬂd R2is a(2-flusrdetoxp)preyl, ¥ s mor?pmbkwwhenﬁlnt}t-mykﬂynﬂé -methoxyphenyl,

phen rou stitute th a Cl1-C3 al koxy group or

3@9&/’@)”% R%/\ﬁ béj pyr|| Z'ﬁsmlrther particul ar enbodi ment

of tbﬁsCHy(ﬁ?é‘thW R3 may be fluoro, mmay be 1, G may

b eN,MmaybeNJrraybeC,eraybeN,
ylﬁébmorm%yn%e CH2 or CH2CHZ, r@e l,

eZnab INMeay NB&, NRiheNMeH,gNbiiRs MiMeEt | N@Wé‘ﬂ!dWH lﬁ’ho or NMe(5-(2-

tiworoppy@irgl)kyl groups. In another particul ar enbodi ment

my. e eOnEpsRat s PespnyBfiel isigs a BBt il (8 ©
be N, Y may be absent, X may be CH2 or CH2CH2, Z may
be NRLR2, wherein R and®R2 aie independently selected

from hydrogen, phenyl §nd Ekyl, and E may be
fluoropyridine, fluoro i e or fluoropyrimdine.
I'n another particul agge4 t of the invention, R3

may be chloro, mmay be 1 or 2 BTy %e CH D may be
CH Mmay be N, J may be C eray be N, (Ia) may be
absent, X may be CH2 or CH2CH2, Z may be NRLRZ2,
whereil,n R and R2 are i ndependently selected from

hydr h N, and J and
A 9 oy Etg?.ig ancPL %@Yﬂde&éhg?r@z gerlécgsirﬂlﬁéﬂ afg? grgdp onsBiingde CH, C and N, and J an

Mfarwndeopl}denﬂm atlorted rom tergsoupesonistig PLieioed Nrayisad hahat least one of J
fnd M€ & NGB bOBast &3S oFBYG, WE JGRY PaRN;M MRy be 1 or 2, G

X is selected from the group consisting of: O, NH, (CHz)aand S;

Y is absent, or is selected from the group consisting of: O, NH, (CHz)», and S;

Z is selected from the group consisting of: NR1Rz and ary!;

R1 and R; are independently selected from the group consisting of: hydrogen, C+-Cio alkyl,
C2-Cio alkenyl, C2-C1o alkynyl, (CHz)maryl, aryl and heteroaryl, each of which may optionally be
substituted with one or more of the following substituents: chloro, bromo, iodo, Cs-Ce alkyl and

hydroxy;



may be CH D may be CH Mmay be N, J may be C, L may
be N, Y may be absent, X may be CH2 or CH2CH2, Z may

wheooBi1R2s wherein Ri and R2 are independent| yPGEAB2I02M01216
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from hydrogen, phenyl and Cl-C4 al kyl, and E may be
18f | uoropyri di ne, 18fl uoropyri dazi ne or

18fl uoropyri m di ne. I n anotheri3parti cul ar enbodi nent
of the invention, R3 may be chl oro,

may leRcmd Ry, ﬁgglh%@nth;me nmoggrg,toa@lqn they a,ﬁqiéﬁqu)gedéfo?rrn a?p’gg;e%cyclic ring
kﬂﬁwW% aﬂ&*? ﬂﬁgsra?ﬁwbe@( z ﬁ‘dﬁalgrbe en%d whth Bﬁ’é’or more of the

and tly sel ected
ﬂallowmglyubsmgem, chiiro,ronzd, logld aradﬁ -Gaalkyk opyri dyl, and E

h
) 52 SRR Mo P R, g 95 Byl ns o1
la[le?thr@m the':@n @&Mkybgrou@ls@pﬁnnallylmtuwd 1 or 2, G my be
may gels g%ggmroumr@ﬁ%qgn@p@gp a b%h (g:roH;g&gH@ n%ﬁ/l%gst}(uted with a
‘%ﬁlgfoebrﬁmgbr |6<!Ujsu%|tu%hlearhd7&6mﬁ pAESHmore éfelh@f@lo@ﬁhgfsubmﬁuents Ci-Cs aIkyI
kﬁ% rogen, Cl-C4 kyI and 18f| uoro yridyl , E Wf%

Coo Byl CafirovelinOCr bt 9 BErCh W4 Sk, AWorgl, OCHa
qg@g&m oPQ&%g I@fgCI-@abt (H:Ié?r()%, é‘a‘éﬁ"afj\lvmaﬁﬁ\aypﬁe §»2d’b§t|ct;uted \}I/wthbone or more
CBhlpronnmmp bdo @Hyydiaiyraiybstituents, and whgfelnep, @anq r @ggy ingependentty, integers

a
bt 3575 B wReslE . e R S b oop iR B OHIS:
Eydf %’JE@, nulfﬁber%tvfdehwlt?ndacle gg):j 1 Lﬂ)orﬁi)ymmwlf m isriort3, ﬂuﬁa groups may
e a pheny stitute it C-Ce al k
dedigrameQf Qﬁ’gtﬁﬁﬁﬁ%‘?'ﬁent of theW: nveﬁti on: Gai So>(<:y D,
M J3ed r#umBér%etWééﬁ H%?HW@'QYL N.3 dr.4 (Wheeid ?Nn XCmay\be Bie same as or
and N, or N, N N mis 1or 2 Eis

@ftemllolmorm)et hbxy) phenyl 4- (3-f1 uor opr opoxy) phenyl ,

|ﬁ1i|#bfupfré/\}lsﬁlﬂ‘?a'i‘ﬁlls o{lﬂg@%ﬁﬁphenyl 2-fluoropyridin-5-yl

uoro azin Xi1SCH (Le. nis 1) Yis
abs erfthe mventlen pnemdesmbompo@drqﬁ/@znuia\ﬁa) zvhermnr 2, NMeH,

PI |H U (F: :%)Gglg/rlqudgrﬁﬁdWenp%Itlggé Cééi ais ﬁgg% @Wﬁpp {bﬂ@iétlny'}{?@ﬁ €and N, and J and

i M‘amhde@éhd@htw\sméetéd &om mamoupcboosflstlhg oihQibed i Ipeo)ltded that at east one of J
wher e ly selected from

e e
tand Nb'ﬁ Quwh‘t‘%’hétl ngs] g o@[ﬁ G éﬂj a@ggﬁ@ , and J and
X is independently selected from the group consisting of: O, NH, (CHz)nand S;

Y is absent, or is independently selected from the group consisting of: O, NH and (CHz)s, and

Zis selected from the group consisting of: NR:1Rz and aryl;
Rs and R are independently selected from the group consisting of: hydrogen, C+-C1o alkyl,
-C2-C1o alkenyl, Co-C1o alkynyl, (CHz)saryl, aryl and heteroaryl, each of which may optionally be

substituted with one or more of the following substituents: chloro, bromo, iodo, C1-Ce alkyl and
hydroxy;

or Ry and Rz, together with the nitrogen to which they are attached, form a heterocyclic ring
having between 3 and 7 ring members, which may optionally be substituted with one or more of the
following substituents: chloro, bromo, iodo and C1-Cs alkyl;

Rs is selected from the group consisting of: chloro, bromo, iodo and C+-Cio alkyt;

E may be an aryl group or a heteroaryl group, which is substituted with a chloro, bromo or
iodo substituent, and/or one or more of the following substituents: C1-Cs alkyl, C2-C1o alkenyl, Co-
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M are i ndependently selected fromthe group consisting
of C and N provided that at |east one of J and Mis C,

wobk@se2azdat | east two of Db G M J and L are NT/XU2®7/001216

sel ected fromthe group consisting of: O NH, (CH2 n
and S; Y is absent, or is selected fromthe group
consisting of: O NH (CH 2 n,j4and S; Z is selected

(43 2y GGG Ainny o ANk QF e GLHalSHCReEH or QUCHA O
@%é&)ﬁ%ﬂﬁ%ﬁm g;@gfn%aarﬁe %Qtﬁﬂbd‘&ﬂth ofre2oiGnéle hisR) ¥lomo, iodo or

, aryl "and heteroaryl, each )
dfdrostyi substiteeptsppnd whesein v, beand ulass intagers beieen 1oid Hrand wherein Q is

nmore qf .the foldow ] : ro, brono,
i"lg%e,"geﬂﬂy éga‘f‘?é{/P%g 8rﬁ)ﬁ/’g&§§'lf/t!n§ ‘r{‘)ﬂ&ﬁ’ Q%H& §2 t oget her

wi t hntiba nombdrbgeeen ®and8; ch they are attached, forma
het er gcycl i.c éi n% hlavi gg between 3 and 7 ring nmenbers,
whi ¢ R ISRHURASE PEWERN \ANB & substi tuted with one or nore

Qith iHRPrdvidb haNE RthobLHet i tuents: chloro, brono, iodo and
C-Cealkyl; R3is selected fromthe group consisting

of : dsostecembediteets Eilgied-PhE1- C10 al kyl and 0- (G -G o
al kyl %mglh ' il I eRAUP is optionally
substlrl}?nu e ;%ﬂﬁﬂh%ﬁ&%?tﬁ@g@g{%%ga het er oaryl group,
wher dn anothecémbpdimept of hedpentonan isy! ergbandinisied with a

oo B TyBlngi B o fpuoP L 2 A8 1m0 0y b

ged0 al kenyl, C2-C10 al kynyl, QCl-Cl0 al kyl, QC1-C10

Q o s o Y by nEnetiss e SN Tis - e
substy big @sbodirieht, MR LrardPari G @feCH &da s C. iahother embodiment, D,
droxy substituen and wherejn

h ts and, r, are, .
il\%a@deweéhtlﬂs)& apd@ @g@ﬂ-sln@atamque@h@ﬂ@%m,ihd 2o N Mys C and G
iisscﬁel ected fromthe group consisting of: NH, O and S;

mrs a nunber between Oand 3 (e.g. 0, 1, 2 or 3)

wher élsmaytbe attickePtoarcadon &th®. R3 gr oups may be the sane

ZT g. ,mbag bgéglgﬁéoiﬁimmg Ig@% e%ﬁgtélr'lﬁbfgf nég@dé‘@%ﬁlﬁéanés‘gﬁ%ﬁrgﬂscwe alkyl. In

. Gihottler dibodient;, Bs may e Sélectedirom thehgroyprconsisting phehtoraandLq-Cs alkyl. Ina

not 4-i odoph | . The, jnventi.o0 Vi f

iurther, eRDQY n?,%éyaé(i-%ﬁ:ch 0 ngeétwﬁgrﬁcf rﬁg@?ﬁ%dﬁ%rggﬂﬁm%@eﬂ Rs may be.
SBlofrdrath fnﬁfﬁﬁ 1 6, 6y ©e figdrs {19 14 andGhimagbendr A,

ang J and are independent| é &gl eched_ fr 0£1 the group

consilg neRyediment, ¥ és st 8Yd % BACHmINEBIN Néuker %one of J

and w] 'aﬁgtﬁér e%géiﬁbﬁi, Enci Ay bbWRieBdndEhtly Geledtbd flord & droup consisting
are N I'S 1 ndependent sel ected fromthe group

cabrdH artd (GH2)efwher@n nNgHl. (CH2) n and S;

Y may be (CHz), and X may be NH, wherein n is a number between 1 and 3.

In one embodiment, -X-Y-C(O)-Z may have a structure selected from the group consisting of:
-(CH2)a-C(0)-Z, wherein n is 1 or 2, or -(CHz)»-NH-C(O)-Z, wherein n is 1 or 2, and -NH-(CHz)n-
C(O)-Z, whereinnis 1 or 2.

Z may be NR;Rz or phenyl.

R1 and R2 may be independently selected from the group consisting of: hydrogen C+-Cs alkyl,
benzyl, phenyl, pyridyl, pyrimidinyl or pyridazinyl, and where Rq and Rz, together with the nitrogen
to which they are attached, form a heterocyclic ring having between 4 and 6 ring members. The

heterocyclic ring may be a pyrrolidine ring. The Ci-Ce alkyl group, the heterocyclic group, the
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Y is absent, or is independently selected fromthe
group consisting of: O NH and (CH2ZK and S; Z is

W@ 2008022386 f rom t he group consi sting of: NRLR2 BCIAHROPI/N01216

Ri and R2 are independently selected fromthe group
consi sting of: hydrogen, Cl1-Cl0 al kyl, - C2-C10

al kenyl, C2-C10 al kynyl, (CH)mmaryl, aryl and
heteroaryl each of which may opti onaII

phenyt groun, die e amve, e pwmf&nybgrwméhq Byﬂﬂewvhgroup or the benzyl group
%@Q%@f.o&hﬁﬁ%%%%sﬁ{&{eg W&B b&h@éﬁ’t %ﬁd%‘jc‘ﬂ!oroooroﬁg qgc?bydr h?d?é&y substituents.
whi c IR ik, mayebeamctea@denily selectad fronhibe group p@Isistingra E?rlrugdrogen C1-C alkyl,

(PB?’]VE ﬁgﬁ?@&ﬁ@?@ﬁb p?@cf?{'éxj n@}dﬁﬁ@@e% 3nd Whﬁo&déth@fw Ihthe nitrogen to which
ﬁl?ﬁg'afé/un?geﬂ bt T hel;&ad:wlk rinb hamng between”é and ®duy rerbe@. - The heterocyclic
a e

£ Beisbe & pyriding %ﬁoefgﬁ %aa'@ismﬂw ﬁgﬁﬂ"e ecé&?f'%lf?tgi?@g ;}ﬁe phiepy! group, the
gﬁ:ﬁlﬂf @ﬁp,%héﬁﬁ&rﬁardﬂ@r fburd loP the. pyfibaZnl Grours miap bptiondliychevéubbtituted with

brono of 1odo substituent, and/or one or
rbew@em)i amctﬂacfﬂqw ibeamon igde prdweroxy sustiuents. c al kyl, C2- C10

ZI Egﬂ@ "OtW@% rfpﬁhq qugyct&]@ lar'ﬂéhﬂ %&teﬂr@m the group consisting

Qt@b'@%%nt@heomw @mmwnw oCpyBdaziny metbvl ethul cprppﬁlayom@oyl butyl, tbutyl
St Lute
Py e ol RREH P b BB REQ w64, 483 Glor, bromo, oo

iofhRiey sutketueen 1 and 3, and wherein Qis

N 0 @ @esdis uDSOIAETL By st R eh DoRRCS M, 189 gfolp consising o

fhgﬁfesénr ﬁ%we@yﬁdﬂ ;@ﬂrﬂldmw erﬁ&lriyhg\gmyloghﬂ q?dpi‘@w Bropys, botyt and tbutyl,
| -

eant aereinnt a5 Bzﬁ@gqthw @/ﬂlﬁ ﬂ@mn(gg%y) \Mt@ctbtlb%grﬁ attpqmed form a pyrrolidine

ﬁmgé (@a‘%ﬁ of Wﬂ@ﬁ‘ {ﬂ”éy 'bhtld?\%%ﬁ@glb@fﬁ@t@@ \ggﬁ‘ bﬁthérﬁ Bn@1B chlord bfbmo, iodo or

ment e invention, p
ﬂ’qyrobjauﬂnstm:emz g and r may be 1, and Q may be oxygen.

| Qe SR LLER) Som' ok Syl (RSP EARR LSO . opoaly
éyﬂugstifl_étaf . gC\MtI"a(mé ol mioge ifalogens suchab Buorineyisbidiines bioming ant/or iodine). R
an ar e

a3 oAU iy bg g T DR nrorael B b o

may  hgnet §9WI, E #ha§ n6EHabesn idE@stbstituent attached directly to it in the 4 position.
E may be substituted phenyl which does not have an iodo substitutent attached directly to the 4
position. It may be substituted phenyl which does not have an iodo substituent attached directly to
the phenyl ring.

E may be a phenyl group, a pyridy! group, a pyrimidiny group or a pyridaziny! group, each of
which may optionally be substituted with one or more chloro, bromo, iodo or hydroxy substituents,
and/or substituted with one or more of the following substituents: C1-Cs alkyl, C2-Cs alkenyl or G-
Cio alkoxy, each of which may optionally be substituted with one or more of the following
substituents: chloro, bromo, iodo and hydroxy.

E may be a phenyl group, a pyridy! group, a pyrimidinyl group or a pyridazinyl group, each of
which may optionally be substituted with between one and three chloro, bromo, iodo or hydroxy
substituents, or substituted with one of the following substituents: C+-Ce alkyl, Co-Cs alkenyl or G-
Cs alkoxy, either of which may optionally be substituted with between one and three chloro, bromo,

iodo or hydroxy substituents.



R3 may be selected fromthe group consisting of:
chloro, brono and iodo and G -C al kyl. In another

wersdeasent, R3 may be sel ected fromthe groupPCT/AU2007/001216
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consi sting of chloro and C1-C3 alkyl. In a further

enbodi nent, R3 may be chloro or nethyl and mmay be 1

or 2. Alternatively, R3 may bgg chloro and mmay be 1

or 2, or R3 may be fluoro (19F or 18F) and mmy be 1

or 2E may neraeph@mb gQuRra Py idylgroup, asxrm@'méa@uw as,pvcléamv' group, each of

\WRfch ey, Jl%é;%qb%;}utég lwgrg ‘:Béet@&{n SRR trBE Lhiord, BYBfo, Yiodo or hydroxy

nay b romthe group
Sobshiuemtsng of NH and (CH2)n, wherein nis 1. Y may be

1 anaf‘ %M’ ﬁspgﬁa%g ﬁi%g%\%%{ﬂ&{ &Qﬂ@&césnﬁ%% 'UPfﬁE fu@?&sﬁ@éf Br the second

%tspjédcﬁmutf i€ r&i@la@élted avith nepnTheniaventionuovides si cmtnpmgwdaﬁ the first aspect that is
Cvé ¥ wherein nis 1 or 2, or -(CH2
q@ﬂ@@) th ®Faherein n is 1 or 2, and -NH- (CH 2) n-

C( O) 1nza foﬂﬁ?és‘bb& the br%seht iﬂVenﬁen ﬁom alpRartiadditica bormimelﬂofi comprising a

be i ndependent|y selectedfrogw %Q
(cgrmgcpu@d pht@e {jlrst OrHpend genectsi sxid an]pwnd q%\gi\m radi Blﬁgeﬁgqgm F, together
%lﬁ' F%és't 9@%m@gm%ﬂ|¥% cBiblk @&ﬁérn&‘liuentaéi@?\éﬁt%'i gdji¥iantand

r ogen are
att adrhe(ﬂﬁh aspech) the ipeesent mvymiion orovidesya nbarmae}um qasepgsition comprising a

Szgglp&nfi' ﬂrée”ﬁ"ﬁ gasaeﬁ1 g@@ﬂ%@@ﬁ %}?/ ?(ecalar grbe[) b%é@ﬁn@@ Scceptable carrier,
RiieP, @Rdﬂérit or @ituvam t hephenyl group, the pyri dyl

? Lguﬁ@ﬁ %{) ﬂ?rﬁ¢ Qﬂgfqv igp tp{;ﬁ r| dgpp?%tdg%n%'g)q%rdlsorder ina

th%{) Eha*ac:?é?i@ed%ﬂh' dbh&malbfeﬁﬁlg of péﬂﬂﬁér&l lbefvodiagepine receptors, the method

stituents. e I ndependently sel ected
ﬂmcﬂudmgﬂiw&gap@ob consi sti ng of hydrogen G -C al kyl ,

&h € nyégmﬁ%\’énbgw th%mﬂh taﬁdoﬁﬁburﬁrof P ifidagpeeyih an @ﬁh@um\’@ﬁf dent to allow

trogen to which

a detextabledrhags, of the lacationiobihe radwjabehlrtthe bmy qh&\eumagméto\hé éggorded.

Sy R BRI G R ey b @
het ef‘m@yrlithhoﬂ of thetsixth adpectmiwmgoinp@;;eaeqwdmgm |pr§lge ofythe distribution of the
grau t he or the ri dazinyl grou

O&?ﬁ i“@ﬁlﬁg¥93%g’t ?Pﬁrﬁ{@ﬂnwlt h bE%/\A/een 1 gndg3 P
Ch' Orfe rhatRIHfor bi S|§fof Imeob" mhspéldtbméy be!I@ET SThusrstep (i) may comprise
anot her enbodi nen be i nde endentl

eoh@ustingd pesiteam ernléslg} gmpg@gmg ,oglthengocyf or g t@éeé)ﬁ of he mammal and

pc{?eﬁé?ﬁﬂnmg B 'a%@ultm@hﬁagmh@ 'pFé‘éénc)@/ {or ﬁééhc‘&% the kﬂiserdéfgtnPy I,

each Iofa saﬁanttraspwy trcquresgnanvepthywr@,\mgg ainethaddonthe a¥ment of a disorder

O
fﬁi)Salb Qreatﬁieﬁl?trednéthodmombnsmradumlstemg ites thie ol a therapeutically effective

o o‘g o gtq%wsgalquqj F}Kr :[y%a/ as;gﬁ%{,ral d' n%‘@g ag{% ggié 'Lé&é\bc?und being not
radlolabelled with 18F, or of a pharmaceutical composntlon of the fourth aspect.

In an eighth aspect, the invention provides the use of a compound of the third aspect in the
manufacture of a diagnostic composition in the diagnosis of a disorder in a mammal characterised
by an abnormal density of peripheral benzodiazepine receptors. ‘

In a ninth aspect, the invention provides the use of a compound of the first aspect or the
second aspect in the manufacture of a medicament for the treatment of a disorder characterised by
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and wherein R and R2 together with the nitrogen to
whi ch they are attached, forma pyrrolidine ring, each

w@boost2she may optionally be substituted w th beCT®E2001/001216

and 3 chloro, brono, iodo or hydroxy substituents. R3
may be selected fromthe group consisting of: hal ogen
and G -Ce alkyl, optionally suyhstituted (e.g. with one

or nore hal ogens such as fluorine, chlorine, bromn
ancdiboermiabdenséy .of weriphgsal benzediazepine rpgep}pég, ipa mmwglxy need of said

trifl th
Vit 0 o BB otgbefed K 19, (T LEC e T uent
at t adhecbnepourebaf) o useal in, thei third, fifth, gixth oseightioaspeets may beselected from the
substi t ut.ed N . " " *
iR corstaiad o R sh 0gT 08T TRe s ¢ TS R R 11 1907, 1201, 102
'T§3b" tb@(%*s lﬂﬁft Ilﬁﬂt eﬁ*gtﬁﬂyMngm&Oh (IMESOBB’QtOBB*a(ae duhnedgbbnem) or any
substituent attached direct eyl rin
s bipation thersak yIinegs GaIOUNgs gk WIOI%Q@G%% a' pyri mgdl nyl
gr OURL® c?rﬁpcg%ﬂ lofl el 1Brh, Qé\ﬁéﬁﬂ’t or&rith aQéectMrh@hbéT@Mected from the group

opt i onal substi t ut ed th one or
lconsisting bfoBBRs)B%;JQ&,dQQ %blﬁ‘i» 10 A0% 11%n1dﬂo}30 120 T2, 133, 136, 139,

it f f.abl
33@ 1‘3 el‘lg"ﬂsgbagert%ﬁ{gs% 259 éés h@i 19b 189 1‘?:%156 J31,134, 135, 141,
aa&qzs 13ea98h139t13mn331117ay1&;p21 AR 194 13& 139..556,|1t1a¢w@ 144, 101, 113,

0 D165 prBigRbelenN A BB Sl ol Habigbeleq wih .

groufn a Qeriﬂ"v sdpedt! the lirvertion Pravides thedisayt a gompmnndw accmrdlng the first or the

%é&,ﬁ %{Zspﬁcg@r aae? tlfjp% eac&l‘ &}qglo%ﬁgeqr{%f (ggﬁ irm gr}alg)l plgmg of apoptosis,
n?%ﬂ@'é?é’r?ﬁﬂé NeYrderd DRéldingE NinBingtot's (ﬁééhﬁ 'Alzhélmdrsl\dlﬁdas@ rAXiety, stress, -

oW ng substituents: G - - C6
aimotional dﬁwrb@wsmgalllv@owalr@em hsér,okq,fanq,wp@prahﬁyhemla tumours, such as

éﬁ ;{aé’gﬂb %%rgﬁ@nasb?qg% W E&g\/‘”b?éﬁstbﬁrg% rbré’iﬁ%n@ﬁ&’reﬁ&‘s’ ﬁ@urotoxw injury, -

stituents.
pmjminb tigpt asqomatad st lant;xia gnsn:t]@nla avhishy mésuitsfrony strqye @u pardiac arrest; and ..

2"8 qu %{Z)rlgg%ﬁr?qg%g@\lt\xgg ggﬁbeﬁﬂgﬁ{‘%&@éu%&n@%{ r%éﬁol?@e"ed with 18F.

i 0do |9Bn BynBragpecy st indentuntpsovides a procéesriar neeking atcompduad according to
present invention provides

e o S o e ST AR b g il

1108 derir)h% tion provides a conmpound of the
Vi/{)ﬁsg%e}%gloec G” |ps radi ol abel ed with 18F. In a

fourth aspect the pBeef Description ot the DraiBes des a
Phar g st bfos apRITIA BiddRLBATRY bAUndPEIIT 148 (PL 4) over 4 hours.

the f pect's, said conpound bel ng not
r'Ehgiplot aépuisepiaroemtdﬁ injeted doesgaet grem ofisske watimpeast one

222[ g__aceuu C%% ﬁ\;gtﬁ.[cgé ILﬁla?% oir[%?‘-ﬁngfS'recc{ifacer distribution in organs

RixPRSsMg the \PBRL recuptap whien Prestreatep fwdth nrcecselactmeaPBR Ilgands PK 11195, Ro 5-
48%2%?1& ttr:eonrz)n(:rgdngjrcz'tllvse anglogue of PBR111 all at 1 mg/kg. The central benzodiazepine
ligand flumazenil does not compete and hence not reduce the ['8FJPBR 111 activity in these
tissues.

Figure 3 indicates the percentage ID of ['8F]PBR111/gram of tissue v. time. The plot
indicates that the tracers follow normal distribution of PBR expression over time.
Figure 4 shows biodistribution of ['8F]PBR102 in rodents over a 4 hour time period. The plot

shows percentage uptake of ['8F]PBR102.
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conmpound of the third aspect, together with at | east
one pharmaceutically acceptable carrier, diluent,

wWe@x@Bpesee or adjuvant. In a sixth aspect, theP@r/as2mr/001216

i nvention provides a method for diagnosis of a
di sorder in a nanmal characterised by an abnornal
density of peripheral benzodlqgeplne receptors, the

method i s including the step (i) admnis
t o t Iriguieadnsowsathe tsumiloafdaahqj q ﬁqzlquorhgb&syeq fq ,4-11 g%re 4 that are

?%@éﬁ‘tm?gﬁffk% &Rk, to allow a detectable i mage of the

ion o radi ol abel in the body of the nmammal
t o b@lguzece)lshhm th¢ iblocking effasbon the uptakepaf dSEIRBB1QR by the selective PBR

e

tcbmraﬂlbéﬁzbdlbzeblnemg@fd flumeazenir debis alohlzempete aat Heeezesdoqsamctt reduce the
t he manmal . The nmethod for diagnosis of

dﬂEP§R1a2wpé§$@&eSﬁﬁ§§U%se PET. Thus step (ii) may

CO”'F" gﬁ% ?%@W@tthenlodk%'eﬁfé&'bnqm SpthieNoft [BFPBRAPOYY Be selective PBR
part thereof of the mamml and dete

ﬂlgandSaP 505, mmg m%@@d deenqiradipactiee analogye @ﬁ@é%g‘ @hlﬁglkg The
4308 gy ST PR s oS, s ko s
¢1ElPBR i uptaledn thesedlissedsnor mal density of peri pheral

tb fgg%d ufa” B p%t{;}@sr ecﬁg(g(?\ er[;% |°§|t %ﬁgfﬂsfgﬁ?h@é P@‘ﬂ'ledselectlve PBR

ﬂ’@éﬁﬁ@'PKa 1 t%?R@Bﬂ&M a?ﬂltli%oafrédmabllveanaiogma PBRAG2 ail at img/kg. The central
conpound of the first &Se$@gt or .the ,second as

SR pOBERITG AR AEoT 5055 0 POTREUR AL RES Foes aBl Tgyce Jpe [EFIPBRIO2
%ﬁgﬁq&%h@gs conposition of the fourth aspect. In an
ght

el aspect, the invention provides th
conpdiguee 8 showe thenblpekingsgieiton; the ﬂJH‘ékQ)Ofnla%lﬁ%iﬂﬂhL)é%@f selective PBR
qlﬁﬁ%?’ktﬁﬁ?scﬁﬁg%é én@rfhé nt rgh"?oa@,'flv%Qlifiélég?TugF‘Bf R1# Qlai%gﬁi{; The central

a manma racteri sed by an abno densit
menzthaeeme ligandzfuriazerd goesenat coropateand henge doesingt wduce the ['®FIPBR111 .
i nvention provides the use of a conpound

dfp%?ﬁ@“?qs?ﬁ?sug%pect or the second aspect in the
manuf wﬂwslﬁﬁwsah@bmcm@mbt dimthetdptake oEHiFRBR132 by dhe selective PBR

3@?%@@1355‘52@3%@5@@3% nr %%alp&y%ﬁlﬁé%(aﬂwg]kg The central -

§ fé phiel | aﬁdﬂiﬁﬂaﬁ@rﬂtdoeéSﬁdt‘éom&T@QWIﬁbnb@dm robteduce the [18F]PBR132
eI ed with 18F. The conpound of, or used in,

kaemth@etwﬁuﬁh sixth or eighth aspects may be

sel eclilgi%)gi Qﬁﬁﬁfg’tﬁg %ro%&éetsbr?fhb%taﬂé of FWPBFQQQ by the selective PBR -

102* 106* 107*
, ligdr3i3*PK, 11195) Ro 5-4864and, thesnongwoqctn@:a@aloguew1 47 alllat;;mg/kg The central

16 o 5% o i Vs el b

eintbssedissesl | radi ol abel ed with 18F. The conpound

Ciptak
gfal fagt é@ﬂéj %ﬁpc{vﬁeﬁ{e\g plé%}(ﬁn%reff@ét%qh@ﬁﬁ%toﬁ [PBPBRGYI by the selective PBR
ligands PK 11195, Ro 5-4864 and the non-radioactive analogue PBR099 all at img/kg. The central
benzodiazepine ligand flumazenil does not compete and hence does not reduce the ['8F]PBR099
uptake in these tissues.
Figure 13 shows the blocking effect on the uptake of ['8F]JPBR146 by the selective PBR
ligands PK 11195, Ro 5-4864 and the non-radioactive analogue PBR146 all at img/kg. The central
benzodiazepine ligand flumazenil does not compete and hence does not reduce the ['8F]PBR146

uptake in these tissues.
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consi sting of: PBRs 099, 102, 103, 104, 105, 106, 107,
110, 111, 130, 120, 132, 133, 136, 139, 143, 146, 147,

waa®@g/os0, 081, 082, 083,115, 138, 145, 155, I1HQI/AL2®7/001216

154, 156, 131, 134, 135, 141, 10 125, 126, 137, 98,
139, 132, 133, 117, 118, 121, 123, 124, 128, 129, 116,
119, 140, 144, 101, 113, and 14, or any conbinati on
thereof. None of these conpounds are radl o abeled w

18he rastltsain thergraphs shaviag ‘skere Platpdp Statsical aply “tehfésqﬁé e. Results
?r‘érp hgg&ﬁﬁﬂﬂﬁn A fefs Adte atnggsefd' ByStonéan)‘ *éﬁal?s‘?sc @Warﬁ’ﬁ&e‘{ANOVA) for

éatment of a condition select
gompauing ttmﬂssxmra@paoﬁvnt;amnpertﬁstms lr‘ribejtfeﬁct@g?@m%(ﬂ |‘\;'3e4) and in the controls

ZA éggdﬁ"r Sdé gqr%n@%pg&@éré gt ?r(ggtsggﬁhlﬁ %@Iﬁ@ uf)\lgﬁ@gi D805 Bignificant).

MRGHHrS imphesi rﬂmammmmreme frére noramald oceontrbls.al i schemi a

h
col on, br oast , - pr o-HeHIBY CBRerAgon A MR efart © Y7

rb%ﬁ;{,,g;,pm c injury, including that associated with
anoxi a or ischema which results from strok

car diThe foliewiegsare sepridefiniionsdhal may pe Bqlgj@,:rgundgr,stap@pg the description of the
‘rb?%gﬁttlﬁv\éﬁl of! I?ﬁé’s‘é%?@@{gndeﬁ%?eﬁé?ﬁg%m%? ghd'sholi8 tin no way limit the scope

ol'abel’™ed with 1 enth aspect, t
iohtherpirésent ipventioncte dhase fterms elose, fhyt argeiit fogh épr@obﬁﬁerumerstandmg of the
ording.to 0 the first, second or third aspect, said
3&'@%‘@&9 %B‘?t\qa substantially as described herein with

E):f enphes tHeOcoStehlem‘qs.areﬂ o_them&e{ oriitlis spedifically. st@ed & the contrary, integers,
ATl R RS (AL SRR, B o oaty
?106??{ 12 ﬂotlﬁ‘ﬁh’g’uﬁr arldurilliétins 6ﬁtﬁe fétﬁedmége@“ltteps‘ orlelememsed »y
oesap gram of tissue v. n?h tes

redu @rpugmugmg sgecification; mthf cgntp)gdgqyggsa@ée,rwnse e word "comprise’, or ..

\?ﬁﬁét%h?&”«:@ g8 “cbﬁgﬁé'égﬂgscoﬁrgﬁéﬁq@ SHilNSk GridgrsiOBiRoiMpIP ﬂfe%}glusmn of a stated ..

reate 'ective PBR |1 gands
Islep9s, eIeRrenEer intex®a ongraup; of steps ior elemenisien intogers, bal &Ry the explusion of any .

Iq%lfér? glafq?{j::l]egkeghgfl |H%g§gorrg-§b§ rbtrr[egl{saén?gﬁ}ﬁ %G@'lﬁ‘ﬁwe context of this _

: fsﬁpdtbiﬁt,ﬁtldnhme ket FdoRipRsirgt ineanst “mv:iudlyg pmncpaitystmt notslew@sanly@mely

Tl/g;:ﬁmq)%ql@g %lﬁl Utwqquggema%ﬁbﬁgﬁ%pvqrﬁm %eis?@gﬁ%ﬁlg n |§ I,ﬁuscep'uble to ‘:7

VaARRNS adOhbdvatitAs Ghbr tﬂarsmbsekspbcmvmwesam&j dixip teetsesingarstood that the

over tinme. Flﬂure4sows bi odj stri butjon of ‘3§

Oaventiony ipeludes il Gueh vagiations e mqdifigatiges. ghe' '0{5@%? includes all of the
e ] | 5ins

SHBE ST ARAR e Shph ETBR B o St

findividuallyg ar eouectwemtandra@y ranH eall ambinatiopsrr @ Mesei ere of said steps or

Ffi %ure 6 shows the bl ocking effect on the uptake of

['Y8¥PPBRI 02 by the selective PBR Iigands PK 11195, Ro

5- 486 usad tiefeinetha tarmrtheiapeutitally effeotied argount($YBiRe/adesatithinats meaning a

1sT1%(cilégf bl;lt- hn%n-toxic amount of a compound or composition of the invention to provide the
desired therapeutic effect. The exact amount required will vary from subject to subject depending
on factors such as the species being treated, the age and general condition of the subject, the
severity of the condition being treated, the particular compound being administered, the mode of
administration and so forth. Thus, it is not possible to specify an exact “therapeutically effective
amount”, however for any given case an appropriate ‘therapeutically effective amount® may be
determined by one of ordinary skill in the art using only routine trial and experimentation.
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conpete and hence does not reduce the [18F] PBRI 02

wa@picakez23pé t hese tissues. Figure 7* shows the BCDAaKR00G001216
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effect on the uptake of [18F]PBRl 11 by the selective
PBR | i gands PK 11195, Ro 5-4864, and the
non-radi oacti ve anal ogue PBRlbkh all at 1nyg/ kg. The

central benzodi azepi ne |igand flumzenil does
Conp 6 et Narare HederTBEAMENT Pl o BVATA & vsss AP Iomedy a discase stte

éof'ggﬁﬁngs er{j’?\fgﬁtfﬁgnetsl %Hﬁg?ta(gggg?&f? gl (ﬁ%ﬁ&iﬁlsé ;b?event hinder, retard or
s@lerse theyeogRiEioh digisedse dpiithenundesiralie S)Bnplwn gnwwqyrvg\atsoever

Qgﬂt :;‘\gﬁjlsg(iﬁérlgl\é g S%hlﬁgfﬁﬁ @aﬁ%e%%qnﬂhdtzsgh?q“ﬁgg rﬁthovJ straight chain or

Cbﬂitmﬁkﬁd%hmﬁatb}el@dtalmal&fgrmk havird\fom tibGO[carSEr] aens, eqr1,2,3,4,5,6,7,
ake in these *

@? POE 10 gy Qr’h@om,t éﬂt.y? gqog%&ﬁé 10 &5/4 1ht8 6b ngCttcf)'t Ptg\@on atoms.

@%élé&&%& Atk éféﬂr%'flncltﬁ@ bat S hd Ilﬁhnéh tbhmethyl ethyl prope;l isopropyl, butyl,

adi oactive  anal ogue PBR1 11 all at

dsehutylalsedlutyotertdethianyl, II$Q§H'M|@I Spe-gilz éRTQ'mQ!QYMOHYbﬂ 1-dimethyl-propyl,
SEPR ORI PS8R0 SR o AIBREAL Hretn. 22

ows ‘'t he' b

eﬂmemﬁbutynda Brglmemylhktgl off.2- @.memyumm 13zdimaihyniyl, s R.Bdrimekylpropyl and
nds PK 195 dth
iU Ryt gﬁ%ybagié{'%g@%%agutate 1ng/Kkg. The

cent fﬁet’S'us&ﬁgblﬂﬁiltI@eZlem Fatkoky" oedersl (tjo‘d growrzefthd foMalMO wherein the alkyl
conpete an ence does not re 18F] PBRI.

aieas Redbeve, Examales e nelichy e tEe P oreaY OB OR e butoy,
?@Eﬁﬁt" k@n the uptake of [18F] PBR147 by the sel ective

ands PK 11195, Ro 5-4864 and t

non- rﬁémsa@heremethgtean o@Kﬁ@yleFMﬁ? within 'tﬁtmefﬂ'ﬂg H@"O"?Hﬁt straight chain or
Cb‘g{hb%ﬁfd chglﬁgﬁ%ﬂrﬁéc?@fg@%ch 85 g%ﬂﬁﬂ”aﬁ?hgfr&ﬁﬁo m)éarbon atoms, e.g.2,
Bk s, 718, 19hers‘é) tarbon atems. IThg lake'\qurogmmayshawqérom 23t9k4 Rjob6or2to8

%fe&eﬁ.ta&’ﬁ?%d; St 20 sl gk, BRIRORud® ikt e REY el 46 vinyl, alyl, 1-

TR, OBk e i along) <3 RBRYEUENY) - peayk goycpentenyl, 1-methyl
central benzodi :gbne [ i gan flu

copiprentyl, ankhexeibe $BREMWhot © 5&?}8@/ t h Ib%% EROB% pentadienyl, 13- |

!
St \Eoiaeg T Sdntrpteon i ottdatn

PBR |AsgsediBere, thel tegws “al%yl ncggigsrwmmtstrn ning monova?ent and stralght chain

nogri}rgn%ﬁéag@%@'odé\?%tg@%l A ﬁ\E&?&? b@i'\ngroﬁ S ﬁéﬂﬂi)ﬁg}mﬂgh@ 10 carbon atoms

degpt3; 4ahd, Medch odd)@sarmn atores) woe havig @tjas] enerripla gond. The alkynyl
group may have from 2 to 4, 2 o 6 or 2 to 8 carbon atoms. Examples of such alkynyl groups
include but are not limited to: ethynyl, 1-propynyl, 1-butynyl, 2-butynyl, 1-methyl-2-butynyl, 3-methyl-
1-butynyl,1-pentynyl, 1-hexyl, methylpentynyl, 1-heptynyl, 2-heptynyl,1-octynyl, 2-octynyl,1-nonyl,
1-decynyl, and the like.

As used herein, the term "aryl" refers to monovalent single, polynuclear, conjugated and
fused residues of aromatic hydrocarbons having from 6 and 20 carbon atoms. The aryl group may
have from 6 to 10, 6 to 12, 6 to 14, 6 to 16 or 6 to 18 carbon atoms. Examples of such aryl groups
include but are not limited to phenyl, biphenyl, naphthyl, tetrahydronaphthyl, indenyl, azulenyl,

phenantryl, pyrenyl and the like. Any available position of the aromatic residue can be used for

attachment to the remainder of the molecule of formula (1).
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uptake in these tissues.* The results in the graphs
showi ng "stars" relate to statistical analysis of the

WO e®8l2239 i . e. Results fromthe conpetition stedi/as2007/001216

wer e anal ysed by one-way anal ysis of variance ( ANOVA)
for conparing the tissue radioactivity concentrations
inthe treated aninmals (n = 394) and in the controls
(n =4). The criteria for significance were * *

0. 01A$ ws@qhgrelgd theiterin c hgterpandin @eferg ta: sipglesPolyaHERR" ¢ «{(’)ej;gﬁtgd and fused
%@)}nﬁa aﬁlcélm?évﬁ HW%n %erﬂf QOSang %@sd\hﬁé‘réfﬁ PRAE of @B, or1to4,0r 1103,

s or con scription o
bnt et of dmasdmrigs ratomsareshemmatdmﬂ mdape@gn@glagtgﬁﬁom the group consisting of:

S5 T B i oL S SR PR HR 8 rs o
Icé?b@ﬂéi&ﬁs aﬁ\@‘fétmawl grbe;ﬁ may hawveristo 2ntl tes3)duo d, 1 to 5ay 1t heteroatoms.
i IBQm h%ertgr?]lt%ﬁ%?noa%)p lngﬂ@ngqj@ ec?qtq f%ogl\r/tﬁgérb@t{] q:otggstutng 9 N and NH, N and O,
WRCHE T, N Hd ) NP an *seanﬁfed 4r@\®. NExafPRS of §ich ﬁéterohllyl goupsrfciade but are

cont ext’ requi res otherwise or it is Specl

sotimitad toopyridy, Ryde.rrAgy), thlenyéé@vlspyrryle @eglyl @Wd@"&/}y@)ﬁf@éolyl pyrazinyl,
gr{%zégfs g&ﬂﬁlﬁiﬂimgpg&@ﬁe thﬂnnohm %eﬂg@a@o{%ﬁgﬁeﬂf;@@? Squinazolinyl,

;phenaalhylf acrrn‘mylpbemhmzolyﬂc beradtmamhégasd dhe hkeepénsoavallable position of the

ho
S s S AP R BD 4 eot s
MNitrogen-Catdirigeh ubsamvmel ssbstitutenrdt nitrogenrwith ian gxygen atome to form

[1" b

o 50 R TVt ARELUSLEN, B DAY e o o
%&)ﬁj@ﬁ@foﬁls%fofn% 8gBkide ordlulfoh@respbdtivaly cl usi on of any. -
ottter step or elenment or integer or group of el ement s
dynthastsefpampoundbhus, in the context of this

speci

pri né'f°b‘§?’§'*d9 [hbac{:g} ﬁag’t'céaﬂféﬂctgg @gﬁtlf)ﬁh%g?e f?ﬁﬁ\%sad'eﬁfbbwﬁg Edinbinations of -
sédctiorsovhiioh ardrgererally Widwn im fyerasic | Sarting matenqlmf@r symhesis plgpmpounds of - .

iy o8 s owhe SRR bR, 5 o bR o AR coppouncs tt -

- Ican b ehglyhﬁbpumdQ;nyat wepsdn toh atdintatyeskillriv éhet drio nThose: Bklil&dsn thielart will also -

fq%éq%é‘éét‘wi%r%@? p@%@tl@?ﬁ%g ?r?aggg @?%tﬁ%@%gg F‘hth%ﬁ@ Wgﬁrg a functional -
?géﬂg(brl réqﬁ’oléc%fef?ﬁdyfb@ ﬁc@mﬁhﬂlblb RMith & desi@d isyntiielic step Sunable protecting groups -

ication, Individually or collectjv ft\;
aane] kegwn f@dh@ﬁﬁrﬁé&d'ﬁ?d}ﬁsth%la“aﬁﬂ? hayg, besn q‘?é?’@egf %%PfaH‘P?t !é‘;y:)@fee"e et al,
Q
c ISl Cror Iy SritRSS, oo iy RS, AICHRATHOY Y re91)
suf f iSchemé 1kshowshone passible syntbesist ofdﬂncaonamegdmmzqmg 2- a]pyndmes startlng

B8 B8] B ERE o BN 5 A5l ncinain
Va?fhr)bpw diH® 2 iogcherhest 10to SR] aayt bed@mmd ifrom theengréupodoosisting af halogen, Cs-
?@mtgpkf,aga %d:cféw@ﬁg&%’r{gge?n t‘hg ﬂ“é Cio “?kyiag(;]'rouﬁ"l Edopﬁonaffy s%stltuted Rs may be
(Rs)m, where m is a number between 0 and 3. If m is 2 or 3, the Rs groups may be the same or may
be different or, in the case where m=3, two may be the same and one may be different. The
reaction proceeds in a solvent such as ethanol, or similar solvent, with heat to provide the

imidazo[1,2-a]pyridines 3.
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particul ar conpound bei ng adm ni stered, the node of
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to specify an exact "therapeutically effective anount”
, however for any given case an appropriate
“"therapeutically effective amgnt" nmay be determ ned
by one of ordinapy skill in the art using only routine

trial and e ri ation. As used herein, the term
"treatnment” refer |tﬁ_gny and all uses which renedy a
di sease state or s ﬂ'ﬁoms, prevent the establishnent

of a disease, orqotherw se prevent, hinder, retard or

reverse the progression of di sease o/
undesirabl e synptons in aﬁ-y—na-y»v\k&rgh/ j—g{gsed
herein, the term" aIkyI i RPdes witHinits ni ng

monoval ent str Nidhai n b%anr%hed chasn sat urat ed
al i phatic gr&r@/ vi ng f‘?.cgjri ?3°% carbon at ons,
e.g. 1, 2, 3, S5, 6, 7,3 Siny SubRfitueht) e GPORBIGSEONE. The

al kyl group rmylhavefromlto4 1to6o0r 1to 8
carbon atons. Exanples of s CF al kyl groups incl ude
but are not limted to: net et hyl , propyl,

i SOIOfIrPBM|a4terhattv¥|synthé?sﬁﬂosﬁowh in Selentau ythe stdercmaimﬂt)the 3-position of the

1m|gazg>[1ln?2§]qudm9rcg@,pp mcg@ggﬂed%mg hl&eé{grf Tiﬂqeﬁf)hénone derivative (compound
it doRektydives compound 3a which

11 sfeédéax .ogﬁogi &vnneﬁnﬁes?yrameozfﬂghmol%a ?§’|, ] p

3ncmdesmrm9emdﬂgham 1, 2-di et hyl but yl ,

1, 3-di met hyl but yl , 1,2,2-trinethy|propy| and

1,1, 2-trinmethyl progyl, octyl, nonyl , decyl and the

like. As used herei he term "al koxy" refers to a

group of the for !3 O, wherein the al kyl group

is as defi negl | es i ncl ude nethoxy, et hoxy,

n- propoxy, i soprlppoxy,“tert- butoxy, and the |ike.

used herein, thé®tegpm "al kenyl" includes within i ts
meani ng nonovalent strai ghha chain or Khe
unsaturated aliphatic hyereearbon @ ‘Qg/)‘ rom 2

to 10 carbon atons, e.g. BOH, 4, 5

carbon atons. The alkenyl group may have @HZQQN?Q(J 4
2to6 o0or 2to %&bﬁr B% at ons. Exanpl es of such

al kenyl group®Tg hpde but are not |lim®8ad to vinyl,
allyl, 1- nethyl nyl, butenyl, iso-butenyl,

3-net hyl - 2- buteny], 1- pentenyl, cyclopentenyl,

1- et hyl cycl opent I, 1- hexenyl, 3-hexenyl,
cyclohexenyl 1, 3- butadienyISdmmazpentadienyI 1, 3-

l o di | h -
cyc aﬁ}% QIQ fygly gppd apa e@%ﬁih@@ i 961'8 %%acglo‘:én%am ofor example
h@lﬂz@(Gﬂ)NRﬁ meistshown in Schemeyd. " Thisyrocedes molt/ém treatutgsannmdazq[@ aJpyridine

u”i 2@&’@ ';033%@&2& 'gﬂ%td r@et%{@c E‘r %5) @%B&Qg Bﬁeq% ?9] &IV]B  {bg,, methanamine

t&bn@éﬂv@ﬁr RARN % ‘éﬁ’sil (@nérted to the thimehyladimonium &alt B usimg iﬁéthyl iodide.
car bon at ons) F\;aw ng at |east one tr|£I e bon

aBubgtitytioncof dngp trwylaam@npmogfptp ploS Avith ccyanides 105 previ S tge cyanomethyl

b&"ﬁ)gr X nglﬁﬁrll pﬁ??@@i@s@tﬁ toﬁ%@b{@é&ﬁgﬂi z;/dﬂf PW%SW@ ﬁi;/a’fh’g@s The acid 7

2minpthgmiyd conderted torayiangd-df amige yerjvatesdt hy| -



1- butynyl, 1-pentynyl, 1-hexyl, nethyl pentynyl,

1-heptynyl, 2-heptynyl, 1l-octynyl, 2-octynyl,1l -nonyl,
waz2aen9239é , and the |ike. As used herein, the PE&I/AU2007/001216

"aryl" refers to nonoval ent single, polynuclear,

conj ugated and fused resi dues of aromatic hydrocarbons

having from 6 and 20 carbon atxgns. The aryl group may

have from6 t®s10, 6 to 12, 6 to 14, 6 tRy 16 or 6 to

18 car bon :}géz:?%és of éﬁCh arﬁzz) ps yQ)Bude
but are notll i{qi o/phenyﬂrJBLphe I p\h
tetrahydrong\ thyl,\¢ﬁﬁenyHPHahNWenyl, §

pyrenyl and the 8i ke. Any avail able positi
aromati c residue can be used for attachnent
remai nder of the nolecule of formula (|l MelAs used
herein, the term"heteroaryl" refers tlocgigngl e,

pol ynucl ear, conjugated and fused aromatic radicals
havi ng bet ween 1 and 20 ring atoms, whergjn 1 to 6, or
l1tob5, orl 1 k0 3, qr 1 or th Bi ngs
atons are h{{r.jg iﬁtgepe%dént |y I/%)t r o,/m t he
group consi sty A NH, éﬂd S. e Heteroéryl
group may have fr

m6 to 10, 6 to 12, 6 toM&4, 6 to 16

or 6 to 18 5 carbdiNatgns. The heteroaryk d\mﬂﬁ}p may

have 1 to 2, 1tq 3, 1to 4, 1to5o0or 1to6

het er oat ons. Ihg;n@,ﬁgcgﬁ@;cgns may be independently

selected fromth

O NH and O I\%a
i

of such hete N
to pyridyl,EEﬁTT

group consisting of: N and NH, N and
d S, NHand S and S ank; O Exanpl es

i ncl ude bjﬁ:ﬁfelno p@ﬁlted
Ldyl,odihi enyl, YIN\ pyrryl,
i ndol yl, pyN \ H razi nyl )

nylN—Qyr a y
pyrimdinyl, quiRolinyl, is Wﬁﬂi nyl, bopzgkm,anyl,
benzot hi enyl , 7pur€@9H, qui nazolinyl, io o
acridinyl, benzoxazolyl, benzothiazolyl and ;he Iike.
Any avail abl e position of the heteroaromatic residue
can be used for attachnent tSehére3 remai nder of the

mol ecule qQf formula (1). Nitr - i ni

ot orAs:an AtegeBientorihayids.ot bR BRLBE e ied by kgup methods and

ﬁd&w%& ﬁﬁf&lrr?doﬁmrﬁ@hé\mfgbm -eﬁthi)HG@)Rllsbdedcﬁahf ur - ]cc:ont ai ni ng |

one. onerart g anolerman oA ES SLimkszdl e efpirde divative rom an

%@h@gﬁﬁeﬁ qmﬁ&taiis\é&?w didehycey Bbivamies 18 ar_faoampmdgriately functionalised
unds 1n accordance with the invention e

ma . .
symichyitinee?] whepdinlervgs ibgtiIotyet §may 708565 a NBCRh s, chain. The

I i : i : ,
SpfoetSanh Raptonh ifbelibsBep@2 s cano ot f he FRbs8icodt n isfyanoacetat
cderivatives arad dcandiong(lll) tibidte, The pracedulerdepioted im$abemel ¢ prayideseampounds of

co ds. that can il repared by a person of
JPFEF’%VFS‘@'&P?SP‘*%S&“f'ﬂ“ic@.s'd%ﬁﬁ%’g skilled in the art
will also 20 appreciate that various protecting groups
may be used throughout a synthesis where a functional
group on a nol ecule may be inconpatible with a desired
synthetic step. Suitable protecting groups are known
to those skilled in the art and have been descri bed,
for exanple, in Geene et al.,




"Protective Goups in Oganic Synthesis"; John Wley &
Sons, 2nd Edition, New York (1991). Schene 1 shows one

w@omsitides synt hesi s of functionalised i m dazo[RCT/AU2007/001216

,2-a]lpyridines starting 25 with an appropriately
functional i sed acet ophenone derivative 1 and an
appropriately functionalised a@# nopyridine 2. In
schemes pto 6, F may be selected fromthe group

consi st of : hal ogen, fr- Go alkyl and 0-(G-Cio

al kyl) [ t he C1-Cl10 al kyl group is optionally
substikhted R3 be (F where mis a nunber between
CGand 3. If i s2P or 3, the R3 groups nay be the sane
or may be different or, in the case where nme3, two nmay

or ococds 10 znso?“eﬁggégggpgé”@;@%mw Y

solvent, with heQ

, 2-a] pyr+d| nes 3.B =g g-r bstituent, e.

etc. 2 Schene 1 In an te hati ve synt heS|s

Schene 2, th f_|de chain at the 3-position of e
a

i m daz Byridine can be incorporate |nto

st aRgi % ophenone derivative (conpound da&Et
React i N1a with ani nopyridine 2 in et hanol or a
simlar solvent, gives conpound 3a which incl udes an
am de siﬂe chain. 2 Schene 2 An alternative nethod for
i ntroducfng an appropriate side chain, for exanple -
CHCONR R2, is shown in $thenes 3. This procedure

i nvol ves treating an i mdazo[1l ,2-a]pyridine 3, wth

f or mal dehyde and di net hyl am ne in an agueous nediumto
gi ve the net hanam ne deri vat ive 4, which is easily

converted to tﬁ\l’l groni um salt 5 using net hyl
i odi de. Subsgij 2t 15 tr| nmet hyl anmoni um gr oup of
5 with cyani de OVI t he cyanonet hyl conpound

6, which may be hydrolysed to the corresponding acid 7
by known nethods. T aci '7anﬂukpaﬂuaﬁugonverted to
a range of am de derivative §FE§”E 3 As an

al ternative, conmpounds of forwul& may be
denet hyl at ed by known net hods d acylated to form
conpounds having a -CH NHC(O) R srde
shows anot her nethod for prepar|n33

, 2-a] pyridine derivative froman app [Nﬁ
functional i sed aryl al dehyde derivative
appropriately functionalised am nopy{g di neNBCO®Rher ei n
the resulting product 9 may ossess a - NHCOOR si de
chain. The cheme 5

Scheme 5 shows a further alternative procedure for introducing a -CH2NHC(O)-R group into
an imidazo[1,2-a]pyridine compound of formula 3. In this procedure, the imidazo[1 ,2-ajpyridine

compound is treated with N-hydroxybenzamide in the presence of sulfuric acid.

Compounds of the type represented by formula 11 may be synthesised according to a
literature method (Selleri, S. et al. Bioorganic and Medicinal Chemistry 9, 2661-2671 (2001). One
example involves condensation of pentane-2,4-dione with 4-(2-(diethylamino) ethyl)-3-(4-

methoxyphenyl)-1H-pyrazol-5-amine.

/\ /N /B
R3k\ )

1"



condensation reaction of conpounds 1b and 2 is carried

out in the presence of an isocyanoacetate derivative
waeasszandi un(l 1) triflate. The procedure depPCL/ati2G0m001216

Scheme 4 provides conpounds of fornmula 9, which

possess an - NHCOOEt side chain.ethyl isocyanoacetate ,

Nv_y= NH R Schene 4 Schene %s5Schene 5 shows a

further alternativeaﬁrocedure for intr [

du ing, a . .
- G Reop @ dROighesgRTerakioBn e 14 iabe pieaarecbbyiie, Py lescribed above in
%@FQ&%TROOE 5)& ;W{hé‘ Smpdufid toh'fo?mﬁlé%f?,déﬁ ﬁbpréphﬁiel functlonallsed amino
I'm dazo pyr i |ne conpound is treated
wmnnmagnwmmmmmnmn@r esence of sul fur| C ac:| d.
Conmpounds of the type represented by fornula 11 may be
synt hesi sed according to a_l |t|qrat ureeEE]et hod (Selleri,
S. et al. Bioorganic apd istry 9,
2661- 2671 (2001). One EX &y 'nv v€s condensati on of
pent ane- 2, 4-di one with 4-("2-(di et hyl'am no)
et hyl ) - 3- (4- net hoxyphenyl) - 1Hypyrazol - 5- am ne.
11Conpounds of the general formula 12 may be prepared
by the nethods descri bed above in Sc enEs 1ta
except the c d OMeul a 2 |s an prj’a{_'el y
functi onal i sgd S yno\py#i dazBfle d n am no
pyridine. 12 I3 bfase B\ CH 2r34) Sche 6 The
substituent B deppstgd,R,n schenes 1 to 5
mani pul at ed usi ng’si np] e functional gro p
i nterconversions kagwn to those skilledin 1(“he art, so
as to produce a wide range of derivativd¥bassnce the
initial condensation reaction has been gdefCiayred.
Schene 6 shows one such possibility for preparing a
fluorinated ether derivative. The nmethoXy conpound 13
is cleaved by a standard procedure using BCbh and
t et rabut yl amoni um i odide to ¢ ﬁ’ﬁ@'nfnd 14.
Reaction of conpound 14 with a

Scheme 6

The substituent B depicted in schemes 1 to 5 can be manipulated using simple functional
group interconversions known to those skilled in the art, so as to produce a wide range of
derivatives once the initial condensation reaction has been performed. Scheme 6 shows one such
possibility for preparing a fluorinated ether derivative. The methoxy compound 13 is cleaved by a
standard procedure using BCls and tetrabutylammonium iodide to give hydroxy compound 14.
Reaction of compound 14 with an appropriate alkylfiuoride in the presence of a base gives the
fluorinated compound 15.

Schemes 7 to 10 set out synthetic routes to selected compounds of the invention. Examples
of carrying out the various methods A to J referred to in schemes 7 to 10 can be found in Examples
3to 17.

It should be noted that the synthesis of the compounds of the present invention is simpler
than the synthesis disclosed in WO 99/51594 in that no iodo substituent is necessary on the 2-

phenyl ring.



fluorinated conmpound 15. Schenes 7 to 10 set out
synthetic routes to sel ected conpounds of the

WO paws2i3en. Exanpl es of carrying out the vari oRGI/AU2007/001216
nmet hods A to J referred2be in schenmes 7 to 10 can be

Nt is ne
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fol | gw ng: 0 a
PBR 882 PBR 083 Internedlate conpounds of thegpresern
|nvent|on al n ng: PBRs 11%, 138,

145§ 155, 14 3, 154, 5156 131, 134, 135 41, 1735,

126{ J137, 98, 9, 132, , 117, 118, 121| 3823, 124,
128 A2 r@ 116téll9mm490 . WL03, 113, anfl X14 ( Slee
Schifes 7 to 18) Radi 6l ling of conpoungls O agrlarp 1
il ustrates th gener al ructure ot Jtthe c qungly df
the invention, vmhere A an@d C are un Ut at I ngg
systans, B |nd§cates t he dlfﬁEﬁEﬂt %%Efigu §2ionm%f

t he gnlde groups, and R and;ﬁ%mqes ate yani ous

subsgli tuents. @ agram 1 uzgg

L
O et
| N~ B-|
N-Ry
Rz
=FEt R2=Et
=Et R2=Et
=MeR2=Ph
R2=Et
O~p Metiod BL ¢
Method H

Cl
PBR 155 RI

PBR 083 R1
PBR 082 RI
PBR 080 R1=Et

&

A=CH
B=CH

g
CH &
Br{ &
HIwW
-
[
Yt
%
1
X4
& X=OMe
I l Y=H
-
Method C1
———
L
\/\F N,
Method D1 N
i}
OH
o,
NEt,
PBR 111 n=3
PBR 120 n=4

8 G
zrko /
s o4 I

3]

:EI
B
B!
.8
=

A

<M =

Yog

|

Br
=N
OH
=
8
H) g
>
o]
B
=CH
=Clo
=H
B-N

NH,

=
Z oz Method Al -
¢ 054 - \
o G
[ T
)
=) [ SO - 8 #o i
E g ]
2 - ) I
& 3| B = £08345 8
2 —5 IR g
-1 Ialilale ESQEQEE
1
- CES-EP I
WA oy
jripvpsivivps
CEEEEEE:
= o o o o o pd ot
Q i pRREnRg
G
T )
= - o
G0 iy B ]
REESSE ¢z | 3 2
peReads Yol 3 8
v, DBBBESe-°| = oi T \
‘f‘&.’ nEL b _ ‘]‘f?ﬂ'ﬁ‘ s
¥ RIEIRgE \ VL Yok
o o T o
CH CRCRINC) o
= zgmzzmzm mﬁﬁﬁz -
\z Il‘_‘_ll o A Tow \z “F]T
jopshegpviviedy z LR
Q 1 Method D2 z  MebodDl RPARRLQ ;g ~
5 ggBofgEs | { - ok ok S 2
Reted oot B \ o
HEEHEJKE 5 REEA 88 8
—
\. J [3]
L D 3

SUBSTITUTE SHEET (RULE 26) RO/AU



Radi ol abel ling is possible on rings B or C, or at
positions R1L or R2 to formradi ol abel ed products.
wabeoemivd f erent paths to form 18F | abel | ed prediraus007/001216
the formof alkyl fluorides, fluoro pyridines and
fluoro pyridazines are described bel ow. Al kyl
fluorides can be introduced aggsubstituents on rings A
or Clor as part of the functional groups in Rl or R2,
while fluoropyridines and fluoropyridazines can be
part of rings A or C or as a part of
he group in or R2. Ra | uori nati: é""ﬁﬁ;"b’é'a """"
chi &yk th#&éﬁxn&/%; |Ilé@ n
B suc t hod i nvol ves the use @#oct; ......................

D ri142] F 1[18F ] corrjﬁex whér&in thelm ex is

xS

term nal al[kyl group posses I ng 5“
|taple ['eavi ng group, r exanple a ha

n or
or Ormsdla s method is xN
and 13, “s hal ogen tos ate,
syI at eo 11(- For Pon of fluorides X 4
| ogen Sch érﬁs L2 ¢ For mat fon of Fl uor opyfRé] HeEd3HIEX
I?%ﬁéﬁlh Wsépedes 13 [ Formation of Flwor op) (pirdazines-H

i R dl AE&di8r | u r| nation reacti
he—formoef—HIBF, |[s prgduced from an 1 0( ,n) 18F
qeﬁ
cIl ut | Bpndes

ucl efr, rgact | kd an 1

&%g:?fmme aqu /1 cf"uo“;ﬂ'ho e s

Hed t B 5| #%heat on cont ar it
%géséxﬁirﬁ,

d

c=;,;pn,|,¢,rﬂ1c ReB( 1 m), Kryp Ofl X 2.2.2 a d pave
af BBbyalti e ;THik| sol vent is ¢vaporated un
k?”bkﬂ;‘e‘ﬁﬂbt“:é“ f about 80-12
zeotropic d '

S T3 rnr'\m S Q =

enper ature

lethod

di sgol:av»&d
et\6\(t rile,

r&actTon MxXture 1s dituted wth nobile. phase and
Beherhe &d by reverse phase HPLC. The radi oacti ve peak

corresponding to the fluorinated product is collected,
drl ed in vacuo and then fnrmnl ated in salipne—{0-—99%

TTC \U.\le

flor bi ol ogl cal eval uati om: el ed conppungs
Radi ob;}}g conpgunds nee Widd th ~F
i nvep “Ude—ttre f ple PBRIT0*
P BRl 3[,1tcrature‘ N PBRO98 O PBR 099
(TP2064)
3
% Me
/(k 15 o~ ons MEAER N oo > et MB/E:L@OM
Me' N NEt,
NE(; PBR 146 o

Scheme 9

* Selleri, S. et al. Bioorganic and Medicinal Chemistry 9, 2661-2671 (2001).



PBR120 PBR132* PBR133* PBR136 PBR147 PBR149PBR 080*
PBR 081 * PBR 082 Pharmaceutical conpositions

weh@snoeseat i cal conpositions in accordance w tPCT/AB2007/001216

i nvention may be adm nistered orally, topically,
parenteral, or subcutaneous, e.g. by injection and by
intra-arterial infusion, rectaﬂy or by i nhal ati on
spray—For—ot at—adninistratiom, the pnar rraceuu cat

clonp y Qg“;on t1 eNHf og of tab!deg S, ldzenges,
pi | ] ﬁ*f&gﬁga ealés)ul }?\@: ‘slﬁine efds, dr andhEs-)—
sjuspensi,ons, ermukst ons; syl ups—and tinctures.|] " NEZ
Iovv-re ease Or ga) ayed rel ease forrrs may al §o be °

prepare for exa it ed party eioes - z-a

PBR 118 X =0OMe Y=prz=ci

abl et ||ﬂq“f QErIEBx FeOly=n z-c1
OIStr—gﬁd—b C u%A|°L, | ppr 3x='Bu V=H z=1

PBR124X H Z=Br
a c.e.ma inder s,| s\ grati NG &y i.cs,, Br Z-Br
di IH‘f@ﬂTq our i reser b Y=H z=Br

g
bri cants and/or tine delay am:\nt s Suitable hinderg
i ncl ude gum acaci a, gelatin, corn starch, gum
t%ﬂﬁ%@nt h, sodium al gi nate, carboxynethyl cel | ul ose or

Wll&‘éﬁﬁl?é’tlaﬁﬁéﬁlo%rﬁﬁﬁé 92 @5‘-309\%@1 sweet eners incl ude
sucrose, |actose, glucos gna rtane or %iratﬁ r| ne
lude-the

Sui ta@ﬂ"@omd&"}ﬁ‘%@{ﬂ%ﬁcﬁ wih tinyentigpyiac
net hyl ceI | ul ose, polyvinyl pyrrolLidone, xant han gum
berit of @o mFamgg):% Q otabl e diluents
i Atk utie ose, sor bit or" ol , dextrose, kaolin,
cel I ul ose N?I ci um car bonat € @l umsilicate or

[ phosphat e. Suitabl € flavouring agents
i ncl ude@&epperm nt oil, oil of w ntergreen, cherry,
or angiBREY raspberry flavbBRI®g. Suitable coati n
age .
an 7318 [ ' eiT esterss
fdtty alcohels, zein, “shel | ac Q | ut en. éw t ablle
pr eser vatjtres i ncl ude sodi umjbe ate, vitamn E,
al pha-t ocopherol, ascorbic a& d, nethyl paraben,
propybrfpar aben or sodi umpBRs4l phl te. Suitabl e PBR105

| ubr bcant s jacl ude rmagne st ate, stearic acid,
so'd/@f“ @ ol um‘c/r@% c> Suitable tine
det’a agent s I ncl ude gt'ycéry| no tearate or glyceryl
di st earateNUliquid fornms for

M| adm nistration may

contain, ¢n addition to the above agents, a liquid
carrier. . Suitable liquid iers include water, oils
suchbg@ogl ive oil, peanutp%gli(f7 sesane oil, 33c.sunfl ower
oi I _~sakf | owsr oi I coconut oi L4 |,,| quj
pa'r/@fry WQl y oI * @ /e\/gl\ycol adl;
pefy | ycol , @et an propanol , op opano/,\
gl ycer ol ty al cohol S, L yceri des or m xt
o (o} [¢]
PBR110 PBR111 PBR130

. =N
NN s N /
F N
N
N
O

PBR120 PBR132




t hereof. Suspensions for oral adm nistration may
further conprise dispersing agents and/or suspendi ng

W@ @anR39EGui t abl e suspendi ng agents incl ude soORETIAT2007/001216

15

20

car boxymet hyl cel | ul ose, nethyl cel | ul ose,

hydr oxypr opyl nmet hyl cel | ul ose, pol yvi nyl pyrrolidone,
sodium al ginate or cetyl alcoh® . Suitable dispersing
agents |nclude | ecithing polyoxyethylene esters of

fatty” chcgs st NC vp\ol yoxyet hyl ene
sor or i - aratd or -laurate,
pol yoxyetlayl erre sor b| tan RFor di-oleate, -stearate

or-lauratel And the Iike. ‘e1°ruIS|onsfor or al
admi ni stration may further conpri se one or nore
errulP&‘Nﬁ&l ng agents. SuitB#118 enul sifying agents

IW @ g agamts as exenplified gabove or
UNE /su }ﬁfﬂp cia or guniiE;ga\ B 5OL. ¢
toplcal ado'nlstratl Q i cRl T

R crean] oi ntnent”, fel | j eHy,
@ The phar mactiNcal
i eutically acceptable
bi ndeigRqagdi | uent's, di si npemyugti ng agents,  PBR146

preserwati ves, Iubrlcants di spersi ng agents,
suspenging agents and/or e 'in g agents as

exenpld fi oA or Fpar gt gr2 fixtration, the
conﬁou d of fprnula (1) & a) or,a sal t thereof may
be prepar ety eril e aqueous O Ng| nous sol ut| on
or suspensi®n. itabl e non-toxi® parénterally.

accep, di luents or segy@gts include water,
Ri ngeés?ﬁ solution, isotonic salt solution, 1, 3-
but anedi ol , ethanol propyl ene gl ycol or polyethylene

glycols in mxtures wthfwater. Aqueous . solutiQns, or
opg or nore bg’{f &r
I ncl ude sog

Z

agefft sy buf f ¢
ag mcitrate, sodi borate or sodi um
tartrat exanpl e. For Nadm nistration, th

conpound Bf Mernula (1) or (la)w swtably

admini stePed in the formof an enehm or suppository. A
sui t atBReBBUPpPOSi t ory nmay PBROYr epar ed by mi xi AR @Re
active substance with a non-irritating excipient which
is solid at ordinary tenperatures but which will nelt
mﬁﬁ‘e t tabl e such materials are cocoa

by Nadd p Lifet hyl ene gl ycols. Suitable enemas may
conpriselag s as exenplified above with reference to
forms for Yopi’cal administration. Suitably, an

i nhal ati orPspray conprising a conpound of formula (I)

or (lggpops!! be in the formof a sol ution, suspension
or enul sion as exenpllfled above,

cloteproriate enmnea@dsmﬂemse@dwsmog@'ssnn Wﬁﬁveigef@'n%npgﬁsr fi¥s, 138, 145,
{ﬁp?idéé%ﬁa;%ﬂs@%f Q%4 454 Y41, 395 t@@'ﬁﬂy&om N138, 117, 118, 121, 123,

i nclu n di oXi dé or ni'trous oxid

Piody ta8¢ €29; I thall 19; b4 b4, 1010 m3, aetl HgﬁmScbemeﬁmgéO)t i ons
Hadlorlggg lng on:'(s)r%/taosundsnCI udi ng
Diagram 1 illustrates the general structure of the compounds of the invention, where A and C

are unsaturated ring systems, B indicates the different configuration of the amide groups, and Ry

and R designate various substituents.
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conmpounds of the first, second or third aspects may be
manuf act ured by net hods which are generally known in

W bh@sme396 Conposi ti ons or medi canents nmay be pPepaDz®7/001216

by grinding, crushing, blending, dispersing,
di ssol vi ng, suspendi ng, m xi ng, adm xi ng, conbi ni ng,
enul si fyi ng or34 honogeni si ng ® conpound of the first

or second aspect wtHh 0 e—sHj tabl e carriers,
adj uvants, diluent/s or &z [ iman ons of two
or more of the fo egdi ng st ¥ Jenpl oyed
The dosage form of ormula (I) or (la)
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according to the invention w P H romO0.1%to
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Scheme 12 - Formation of Fluoropyridines
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treatnment, such as the nunber of doses of
therapeutically effective anobunts of the conpound or

W@ 0uposa3né ons of the invention given per day fBCT/AU2007/001216

defi ned nunber of days, can be ascertained using

conventional treatnent determ nation tests. Generally,
a therapeutically effective amgunt per 24 hours may be
in the range of about, 0.0001 ng to about 1000 ngy pefsg
kg body Sui ly’d%REUt 0. 001 toa 0

ng per Kk 0 01 omto |aljput 500 ng
per kg b ; aboutKQC(D ng to abo 0 ny |per
kg body out 0.1 py %o about 240 peeNkg
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body wei ght More suitably, an effective dosage per 24
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ng per kg body wei ght; 35 about 1.0 ng to about 100 ny
per kg body wei ghSehemsdd i Formationgf Fluorapyidazing® ny per kg
body Ir¥‘§ WQEI ra@QfEJUlﬁ)naﬁorpreﬁalogQalﬁf%%e %th%rﬂ% H@ BAuced from an

vvel gh out
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In vivo biodistribution of the radi ol abel ed conpounds
of the invention indicated high uptake in the tissues

wakiosi2izaeve known PBR sites. Tables 1, 1A 2, PEWAB2004/001216

5 and 6 show the biodistribution of the conpounds of
PBR111 * . PBR102* , PBR132* , PBR146* . PBR147* , and
PBRO99* in which the fluorinesjgtomis radiol abel ed,
when administered to rats. Pretreatnent of the rats

Wi t PBRIn@wWn st andar ds sucPBRASI*PK 11195 wi t hodiBR130*

radi ol abel ( 1 ng/kg) si gn;i/@ﬁaﬂ

of aciiviyy Ln the tissues of| i ntler g5t A at ment

vvith{étﬁN «@» and-orfier erent i i Ny

benZottiaZepi n€s di d not reduce the Wptaké of activity

of the radielabel ed compounds of thelinention,

thereby ingicating that the binding & the conpounds

of the i %tion in vivo is sgpgsfic and sel ective for

t he peripheral benzodi azepi ne geceptors. Table 1:

Bi odi sixd buki on gt he PBR 111* in normal rodents

(rat;)si\lT\m%N : "?{mpt

or gaosN, sedgnsi N d ‘ peri pher al

benzodi azepi|ne r eeept or distribution*. Tt me\ Organ 15
RO 4 hours36 LIVER hy5430.20 0.940. 28

.0 LEEN 8.252.25 606541 .35 6.721 .91

3.450.43 K Y 5.180.67 4.7 5 5.081 .23 2.570. 48

VUSGLE 0. 63BN 0 620, 15 0 SHEP's o 290. 05 SKi N

0. 390.
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70. 40 HEA . *7300.90 8.41 1.91

: . .11 0.240.08 0.120.02
3 0.760. 16 .’{@29 1. 330.17 STOVACH
4 0.91 0.06 0. 0.06 GT 1.210.1 1

N/_
N
o
PBR146*
=4
G o0 XX
Qe o

PBR147* PBR149*
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THYMJUS 1. 070. 23 1.230.47 1.390.29 1.880.40 ADRENALS
8.362.02 9.063.47 12.1 13.32 17.81 3.61 TESTES

w@:2®80223% 0. 380. 07 0.51 0.09 0.670.08 Resul ts BCBATR@M001216

SD percent injected dose per gram (% I1D/g), n =4
rats. t Results not corrected for the decay of 18F
Tabl e 1A: Biodistribution of BBRL11* in rats. Results
are nean SD percent i@jected dose per gram (% 1D/ g),
n=4ratsO 15 mn 3@ 68.mn 4 hours Liver

1.370.2p 0,86+0.17 0,454 9940398406 SpLee
5. 480 g5 3%12+0.137 Ki dney 4.@&5252
£ 1> 066 2+0. 37 Muscl eT0Y64 0.1 6°0.570.
0. 440. 170. 05 Skin o.éﬁoz§§g0.37o.oz 0.
8.630.24OBone 0.870.12 1.22+0.102. 040. 09 4.932

ungs 14.392.19 8.41 0.77.5 681.03 3.020. rt
6. 760B80805 630. 35 6. 720. HRR W''380. 42 B oodg%‘ @ao. 08
0.30+0. 06 0.180.04 0.110.01 Bl adder 0.600.28 0.680. 08
1.01.0. 28 1.,200.23 Stomach 0.820.20 1.060.23 0.780. 12
0. 460. 96 TH2%050. 08 1.220.20 1.54+0.19 1.770.12
By ~070.0641 0. 17+0. 02 0. 130.01 0.080.01 O factory
0. 640. 1000, R4Q. 07 0.540.10 0.41 0.04 Bul bs Thyroi d
9.82+0. 74 110. 330. 99 10. 72+2. 14 8. 25+1. 10 Pancr eas
1.990. 18 P 28+0.12 0.920.10 0.530.09 Thynus 0.91 0. 17
é.igegsg%ﬂélz+o.21 1.650. 41 Adrenal s 6.260. 94

49+0. _231.25 16. 460. 97 Testes 0.290. . 330.
o"."ﬁ@?@?%‘fa’(ﬁ?’@”ﬁi@?”és 90. 03 0.830.03

Pharmaceutical compositions in accordance with the invention may be administered orally,

topically, parenteral, or subcutaneous, e.g. by injection and by intra-arterial infusion, rectally or by
inhalation spray.

For oral administration, the pharmaceutical composition may be in the form of tablets,
lozenges, pills, troches, capsules, elixirs, powders, granules, suspensions, emulsions, syrups and
tinctures. Slow-release or delayed-release forms may also be prepared, for example in the form of
coated particles, multi-layer tablets or microgranules. Solid forms for oral administration may
contain pharmaceutically acceptable bindérs, sweeteners, disintegrating agents, diluents, -
flavourings, coating agents, preservatives, lubricants and/or time delay agents. Suitable binders
include gum acacia, gelatin, corn starch, gum tragacanth, sodium alginate, carboxymethylcellulose
or polyethylene glycol. Suitable sweeteners include sucrose, lactose, glucose, aspartame or
saccharine.  Suitable  disintegrating agents include com starch, methyicellulose,
polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid or agar. Suitable diluents include lactose,
sorbitol, mannitol, dextrose, kaolin, cellulose, calcium carbonate, calcium silicate or dicalcium
phosphate. Suitable flavouring agents include peppermint oil, oil of wintergreen, cherry, orange or
raspberry flavouring. Suitable coating agents include polymers or copolymers of acrylic acid and/or
methacrylic acid and/or their esters, waxes, fatty alcohols, zein, shellac or gluten. Suitable
preservatives include sodium benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl
paraben, propyl paraben or sodium bisulphite. Suitable lubricants include magnesium stearate,
stearic acid, sodium oleate, sodium chloride or talc. Suitable time delay agents inciude glyceryl
monostearate or glyceryl distearate.

Liquid forms for oral administration may contain, in addition to the above agents, a liquid
carrier. Suitable liquid carriers include water, oils such as olive oil, peanut oil, sesame oil,
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Results corrected for the decay of 18F38 Table 2:
Bi odi stribution of PBR 102* in normal rats, expressed

w@sgooa/022306 |1 D/ g tissue over a 4 hour period*. HGI/AUEN02001216

mMm 60 mm 4 hours Liver 0.750.21 0.630.21 0.400.04

O_. 340. 05 Spl een 5.350.89 4.680.90 3.890.54 2.290.50

Ki dney 3.900.53 3.951 .01 3.1043 51 1.61 0.29 l\/UscI e

0.490. 03 0.460.08 0. 390 07 0.270.03 Skin 0.290.

cudivpeds, saffiower. @lyarachingl, casoms Al lw@e@am e@yea@glx@' propylene glvcol

53t A A, Bt By Mg s e

Bhepeod. 0. 250. 06 0.21 0.03 0. 200.03 0. 260. 03 Bl adder

O ol 4 oo b YAy Mo vt

ku dl%% ageﬂ@O Bhitaheai susgendid® . 4h3ntS . nBI0deD Lobiurd 0GarbBymethylcellulose,

Tpgmydgemo,seqszd%g)ggég@‘ngtggéej}éos%i4p§ gwrrgﬁéo Og%]?um (?glnaige or cetyl

05 S O ey s

steane atd, polyaxyethyime 7sagitol meeo-or. diojealeysteaalecr dausale) pplyoxyethylene
psgfbﬁgn r?grﬂonorﬂ@eﬁg Os%gg‘a@orqgurﬁ@%% ghé liRd. eTHéeéHihlsw'ﬁ@for oral administration

er ram = rats.
qufuttserrm\pum pRe: DE dhofe emulané/mgeagsptsm m@ble mlfwnmgents include

%glgﬁtg ré'lhc?n %ﬁo%&fgwﬁﬁgﬁg\% o Ingtél aﬁhﬁr?so /gﬁ%%%k ;;ﬁm hrcgcngﬁradﬁm tragacanth.

0 4 81cél%dmnr$traibn nhéptaemadetticdl compositioh.mag be . tESI0mLEf a cream, cintment,

14 0.350. 01 0Q.290.02 , . :
gel, jelly, tincture, suspension or emulsion. The pharmaceutical composition may contain

pharmaceutically acceptable binders, diluents, disintegrating agents, preservatives, lubricants,
dispersing agents, suspending agents and/or emulsifying agents as exemplified above.

For parenteral administration, the compound of formula (1) or-(la) or a salt thereof, may be
prepared in sterile aqueous or oleaginous solution or suspension. Suitable non-toxic parenterally.
acceptable diluents or solvents include water, Ringer's solution, isotonic salt solution, 1,3-.
butanediol, ethanol, propylene glycol or polyethylene glycols in mixtures with water. Aqueous-
solutions or suspensions may further comprise one or more buffering agents. Suitable buffering
agents include sodium acetate, sodium citrate, sodium borate or sodium tartrate, for example.

For rectal administration, the compound of formula (1) or (1a) is suitably administered in the
form of an enema or suppository. A suitable suppository may be prepared by mixing the active
substance with a non-irritating excipient which is solid at ordinary temperatures but which will melt
in the rectum. Suitable such materials are cocoa butter and polyethylene glycols. Suitable enemas
may comprise agents as exemplified above with reference to forms for topical administration.

Suitably, an inhalation spray comprising a compound of formula (1) or (Ia) will be in the form
of a solution, suspension or emulsion as exemplified above. The inhalation spray composition may
further comprise an inhalable propellant of low toxicity. Suitable propellants include carbon dioxide
or nitrous oxide.

Pharmaceutical compositions, diagnostic compositions and medicaments including
compounds of the first, second or third aspects may be manufactured by methods which are
generally known in the art. Compositions or medicaments may be prepared by grinding, crushing,
blending, dispersing, dissolving, suspending, mixing, admixing, combining, emulsifying or



10

15

20

25

30

Spl een 4.480.52 3.880.44 3.420.19 1.920.23 Kidney
3.260.27 3.250.50 2.720.23 1.350.1 1 Muscle 0.41 0.02

w@:2®80203% 0. 340. 04 0. 230. 03 Skin 0.240.03 0. 31rCr/882007/001216

0.370. 03 0.490. 03 Bone 0.460.04 0.520.05 0.640.07 1.01
0.09 Lungs 14.301 .45 12.1 01 .98 11.631 .52 8.091
. 1439 Heart 4.350.33 4.440.2634. 620.27 2.820. 15 Blood
0.200.04 0.170.02 0.180.01 0.21 0.01 Bl adder 0. 490.
borBaEgeNising & sompoum of thedfirg 7or Steeensc aspectewith. e oF B9, Mable carriers,

%dl&%fso&u%at gt imbinal o Gorfie fingIodng pess may alsobe

wddor y buI bs 0.550. 07 0.350.01 0.440.02 0.400.07

Ihﬁrl?béj dS5ags ipah opibe sorpaynd ohtofakn  os3ef i L B ABEFE to 99 by
Q/egﬁl(bf thé c‘ém%&fhd b@foﬂmﬂlﬂ? olﬂaWUs&allﬁ,l dbsé‘geﬁﬁrins a8dordingXd the invention will

70.01 0.230.03 0.31
@OTOQIISG"QIE@ 16qtoabet 407 b ‘é%@ﬁ“r"&%? é@"’? S4oStaRee- decay of 18F

Tabl §d| E‘g&ﬂ%ﬁfﬁfhbgw hQBrd&rice RREREL S snxth %s&@t bRhe |nvent|on a dosage of

Res u D percent injected dose per )
Ityplcgl)y,from about ¥ tatabout 1QrBClrnf & caapanghofdie tmrﬁasveﬁ@wcau Q&F'H'Stefed to

@'8""%0 %13@88 hé@arg rgivgorggt % élreg tQ% fﬁ@isgg 5@@9’?\9& ¥R absence of a

%nsar@@r drfaraetedddl. By7anVatmonea! (den&ﬁf) ofzmrlph@al @nawliagepy@oreceptors. After a

%eéf{j?pf ggfm ?@86?‘?@8 g)llgj@@poi ugst:%g%\_ %g%gmgé.@g i)gt_ﬁg 5%:Z>g§8rﬂ€odlment, or
hierhdiRels frdm 8- 16.Q0 hbits, 2in48ge2d the distribution of radioactivity in the body, or part of

the body, of the mammal may be obtained. It will be appreciated that the lower doses are .

appropriate for administration to a child, and the higher dosages are more appropriate for .
administration for diagnosis of a tumour where imaging is to be carried out 2 to 4 hours or more
after administration of the substance. The presence of a concentration of radioactivity at a site -
where an abnormal density of peripheral benzodiazepine receptors occurs in a mammal suffering .
from the disorder indicates a positive diagnosis.

A method in accordance with the seventh aspect includes the administration to a mammal, :
typically a human, of a compound of the first or second aspects, or a pharmaceutical composition of
the fourth aspect. Single or multiple administrations of the pharmaceutical compositions of the
fourth aspect may be carried out. One skilled in the art would be able, by routine experimentation,
to determine a therapeutically effective amount (which is non-toxic) of the compound and/or
compositions of the invention and an administration pattern which would be suitable for treating the
diseases to which the compounds and compositions are applicable.

Further, it will be apparent to one of ordinary skill in the art that the optimal course of
treatment, such as the number of doses of therapeutically effective amounts of the compound or
compositions of the invention given per day for a defined number of days, can be ascertained using
conventional treatment determination tests. Generally, a therapeutically effective amount per 24
hours may be in the range of about 0.0001 mg to about 1000 mg per kg body weight; suitably,
about 0.001 mg to about 750 mg per kg body weight; about 0.01 mg to about 500 mg per kg body
weight; about 0.1 mg to about 500 mg per kg body weight; about 0.1 mg to about 250 mg per kg
body weight; or about 1.0 mg to about 250 mg per kg body weight. More suitably, an effective
dosage per 24 hours may be in the range of about 1.0 mg to about 200 mg per kg body weight;
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Heart 8.130.77 8.340.86 6.870.53 4.71 0.31 Blood 0.41

0.05 0.320.05 0.170.00 0.070.00 Bl adder 0.730. 33
w@:2®30223686 0. 840. 08 0. 990. 30 Stomach 0.580. 19 OPGHAU2001/001216

0.470.05 0.720.24 G T 1.080.08 1.360.22 1.780.04

2.930. 39 Brain 0.350.03 0.230.02 0.120.00 0.070.00

A factory Bul bs 0.630.09 0.46351 1 0.360.05 0 250 03

Thy d 8.871 .06 9.150.87 18.
pbowt A 6emg 1 ot 100Gma Pk B9 eI 24 o7 9 BOHh G079 per ko body

%"@"03@% p‘i@B %ﬁ’gﬂ%ﬁgb Kgo_ﬂodg Wérf gﬁ?ﬂé g Oc’M.tho &&)dﬂ@(lmg per kg body

@eght; BbcdB5.0 "yA0 abaut 80 MBPE0 k] sy (weight BLRNOHIR: Qeﬂ‘gft% ab% 45 mg per kg

ngyaqu@g ﬁ*@ gtfégz}pgﬁt%@ ﬁeggé 8@?@% R«%r@?hfsg@at g O@é’@on 4 daily, or every

gecond, (iPird, Bugh,, fifth, sxtnorae\&mm day, mntlhtremment of e dﬁortipen in the subject is
hourdelver 1. 080 05 0.980.21 0.690.26 0.380.09 Spl een
gCi®/§9.90 5.530.36 5.140.38 3.61 0.1 9 Kidney 5.531 .20

4.91 AQhéFépeﬁtlcm&a%%f% 033\@0[2\6 oMIr@dlkse oﬂsei:ﬁ)ﬁi dEpedls &2 ib@&ntion may be
0. 670. 04 31 0 Skin 0.530Q0.1

determinedy thegiiendingrbysician in awveglerczmﬁ 89%,1&,%0,2%%5 such as the
LN 8ot 8o RPyehied 3Pihe patfini kAR <8R, 250 21 Heart

T°8.571 .01 5.760.92 Bl ood 0.380..0
0. 26Co0dtions fog e dreatmentad which earengueds imacsedance wih fhe "0)'92“2“ are useful

0. 890 . t

@r%gﬂgdléﬁlsés%%%teégﬂlﬁ quﬁlgls% g@%{ })Eriﬂ'lgrg?’&n%&iéékgaﬁ@reﬁéptors such as
flainmatibn Aéur@Rgéneidiide Gi2orbers,2iocidiingoHwdagtants disease, Alzheimer's disease,
muIt_ipIe sclerosis, anxiety, stress, emotional disturbances, cognitive impairment, stroke, and _

cerebral ischemia; certain tumours, such as glioma, and carcinoma of the ovary, colon, breast,
prostate, brain and adrenals; neurotoxic injury, including that associated with anoxia or ischemia
which may result from stroke or cardiac arrest; cognitive disorders, in cognitive enhancement and in
the modulation of apoptotic processes. A compound in accordance with the invention may be
administered in a single dose, or in two doses, or in multiple doses, depending on the disorder, the
stage of the disorder, its response to the treatment, and any undesirable effects which may become
apparent.
In vivo biodistribution studies

In vivo biodistribution of the radiolabelled compounds of the invention indicated high uptake
in the tissues which have known PBR sites. Tables 1, 1A, 2, 2A, 3, 4, 5 and 6 show the
biodistribution of the compounds of PBR111*, PBR102*, PBR132*, PBR146*, PBR147*, and
PBR099* in which the fluorine atom is radiolabelled, when administered to rats. Pretreatment of
the rats with known standards such as PK 11195 without radiolabel (1 mg/kg) significantly reduced
the uptake of activity in the tissues of interest. Pretreatment with Flumazenil and other central
acting benzodiazepines did not reduce the uptake of activity of the radiolabelled compounds of the
invention, thereby indicating that the binding of the compounds of the invention in vivo is specific
and selective for the peripheral benzodiazepine receptors.

Table 1: Biodistribution of the PBR 111* in normal rodents (rats). The uptake of the tracer in the

different organs is consistent with the normal known peripheral benzodiazepine receptor
distributiont.

Time\Organ 15 min 30 min 1 hour 4 hours
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éégo 10f 4?%099 Bul bsgﬁsggo 09 %26*%3’5 0 590 (g0

. BULEDEB Thyros7403§. 231 03076 431 oo 194029 . 71 1.33:0.17

AS‘I‘QMfC%I Pan(bl’ggm:;Z 120414034 880. 24 1096@(3)513 0. 95Q)51£006
Thynus 760 0.630.1 1 0.690.08 0. 81 08 Adren

7.5880 .30 8. 4210146 8. 4888846 9. 300. 55" aﬁ‘é’sa?es 0.23 5027

CDOOI—‘OO

0. Zhaf. 02 0. 220:00% 0. 280.108.04 0.17+0.04 0.10:0.02
OLFBULBS  0.74:0.14 0.60+0.14 0.65:0.14 0.470.06
THYROID 11.40£0.33 13.24+4.62 13.04+3.22 8.91£1.19
PANCREAS  2.33:0.33 1.49:+0.29 1.24:0.36 0.61:0.10
THYMUS 1.07:0.23 1.23:0.47 1.39:0.29 1.88:0.40
ADRENALS 8.36+2.02 9.06+3.47 12.113.32 17.81+3.61
TESTES 0.35£0.05 0.38+0.07 0.510.09 0.67::0.08

Results are mean + SD percent injected dose per gram (% ID/g), n = 4 rats.

t Results not corrected for the decay of 8F
Table 1A: Biodistribution of PBR111* in rats. Results are mean + SD percent injected dose
per gram (% ID/g), n = 4 ratsl.

15 min 30 min 60 min 4 hours

Liver 1.37+0.20 0.86+0.17 0.65+0.09 0.39+0.06
Spleen 7.25+1.57 5.98+0.63 5.27+0.85 3.12+0.37
Kidney 4.56+0.34 4.34+0.52 4.110.66 2.32+0.37
Muscle 0.61+0.16 0.57+0.10 0.44+0.04 0.17+0.05
Skin 0.34+0.03 0.37+0.02 0.46+0.02 0.63+0.04
Bone 0.87+0.12 1.22+0.10 2.04+0.09 4.32+0.33
Lungs 14,39+2.19 8.41+0.77 5.68+1.03 3.02+0.39
Heart 6.76+0.82 6.63+0.35 6.72+0.80 4.38+0.42
Blood 0.41+0.08 0.30+£0.06 0.18+0.04 0.11+0.01
Bladder 0.60+0.28 0.68+0.08 1.01+0.28 1.20+0.23

Stomach 0.82+0.20 1.06+0.23 0.78+0.12 0.45+0.06



O Results corrected for the decay of 18F Table 6:
Bi odi stribution of PBR0O99* in SD rats. Results are
worean/02230 percent injected dose per gram (% | DPQI/AULB7/001216
mn 30 nmm 60 nm 4 hours Liver 0.63 0.06 0.54 0.18
.40 0.05 0.29 0.04 Spleen 4.60 0.29 4.71 0.61
.51 0.70 2.88 0.56 Kidney 3785 0.24 3.62 0.53

43 0 690 30 R o 3s0% o, Bok %, ot ey

.04 0. 6Brain0. 05 BATe0.04 64 00.073002 70 QI1BR.00. 79 0.08:006!
.07 ooga%obgngs 14.55 + 1.35 8.82 0.53 5.66 0.56

.80 0. art (648610 0. 44 §5469.07 0. 260.64:430 0. 4B4140.00
.86 Bl oBdbsD. 23 0.03 0.16 0.01 0.14 0.01 0.16 0.01

Bl adder .46 O. lfglpf2 0. 0838:009 O0.1b7202 A0 (B&+i10

Stomach 045 0.18 0,32 0.04 0, 0. 79 0.16
G T 0. gBancigasng 0. 6088 03 1. é&BiogéLos 18-3%?%-‘é. 09 300
0.21 O7fjme- 14 @89190.10. 13 01032.39. 15 1.62:0210 f atise0y1

Bul bs 0,35 0.03 0. 03 0. 03 0.
Thyr oi qhig 1 essian” o gheggn” 9 ey O JRde00r
Pancr easTedte¥0  0.U29:0.033 0. 0.83:00898 00409156 @578603
0.14 0.77 0.12 0.91 0.0542
AT collocfor e fealord® O 14 0 7T, 1278 0 60 2 49
Testes 0.184 0.006 0.209 0.007 0.266 0.019 0.349
0.01 1 In vitro binding studies The inhibition
constant (I1Cso) of selected conpounds for the
peri pheral benzodi azepi ne binding site was determ ned
by incubating, in triplicate, aliquots (0.1 m) of
di | uted ki dney nmenbrane preparation (200 ng), at 40C
for 1 h with 7 concentrations of the conpound ( 10 5
to 10 10 M and [3H -PK1 1195 (2 nM in a final volune
of 0.5 m. Non-specific binding was determ ned with
PK11195 (10 nmV).

ONPFPOOWSRAO



Simlarly, the ICso of the conpounds for central

benzodi azepi ne receptors was determ ned by incubating
w@bdogueazss (0.1 m ), in triplicate, of dil uted PCHAL2007/001216

cortex nmenbrane preparation (200 ng) at 250C for 45

mn wth 7 concentrations of the conpounds (10 5 to 10

10 M and of [3H]-Flumazenil (3@ nM in a final vol une

of 0.5 nL. Non-specific binding was determ ned with

Fl umazenil (20 mM). In both cases, incubations were

tremsle: BiddRtribution ¢ PBR 102 Intnomidl ats, xpressaias'dadf iBig tisské &ver a 4 hour

gbms fibre. Filters were imedi ately washed 3 tines

with 5 nL ice-cold 50 mM Tri s/ HCl at ﬁ({—|7 4. Fllteris

were counted iM% b-scint PPt ion couft® (Packar df "

measwée the ammont of bowraakorzadl oact iowdsbg4 The | COB4:005

t he_conpound t he per, al ben ha epi ne

bi n%ﬂ? S|te%3%1’g ¥ he centr IB% enzodi gg%plﬁe rece p229:t()50

wer Isdneyal cul at3@@088i ng Kel3195:8.06 of t war 8.10:0hkse r esull$5029

are wn in lhe 7. Tab| Bi ndi inity foprt0.03

PBRMUQSE(g CBR g;ﬂé‘i?of o?rﬁis():?% Exarrplraggs*‘ﬁ%e | nventl on

wi | 1SkRow be @8%E0 bed i n OF60&5 det ai | 94990 %ay of  0-59:006

il Lgs,ter ationogeoyr W th rogspagt to tlhegsdod | owi ng 1.22:022

exa | es a ended ve to

il E@‘P? ate tﬁ”g %entl oﬁfszgﬁ shoul d¥304432e7?3e const }ouzeﬁﬂ 09
as |Hea ting tsheogeéneral i 171t he di $62:03ure of t 388044
des tion hout t eci fi cabh,ehs Conpar @tzg\(,@3
exa%r{"g PBR t—ot%t%ggPBR = Z&%ER = 253 CBR = 14 §
Con@i@s!mds 1 108%Q.ier e pr OF&OE i n or @6p£0i'h assess 1@??@14
ef Lsﬁ‘o%chon Se'o@&tﬁwl tyf IOf oﬁmlzagl ng t he2:d413 odo b0491013
substituent with a 2 uoro substitu an
seen®rom t hd¥3b val ues: " 8re a 261% Olﬁfo G.43:034
SubSkdint uent 10240bst i t ut mm@n t he 20203 subst i t WeB0,03
th ectividty [fior the eral b azepi Ne 4504013
rego%e'% is 1988Y 015)The abgb\%ioﬁbgsul ts ?5?*%?%5. ngly show \

t haThyole si npl7ét19@pl acemd®it0:3.085 of t MEB5+4do 8298322

SUtiﬁr'ic}eEsuem Qf74dohe conpoungsgi scl osedsdons WO 99/ 51a84.12
a fluoro substltuent results in co gunds t hat
o3

are“‘é’@isectlvé)e%?r the ce¥#}%penzodi ne receatzaﬁ’o27
as mppesed t @addzasperi pharalisbenzodi asegiseie r eceptgr=2.42
Une ect edly, ving t 0 substl t fromt
pheﬁé}{' ring ar?g‘eog?t achi n:;bezgio;b?uoro subzﬁ%%gut ed al Igggvos
group results in fluorinated conpounds that retain
ﬁ%&tﬁt@ Lo Webry+ é@ﬁer&ehﬁmé&%ﬂ H&Q?ér%}arrg%m?@% 2zgpRI ne receptor
such that the usef PET i magi ng and

t Results not corrected for the decay of 18F.

Table 2A: Biodistribution of PBR102* in rats. Results are mean + SD percent injected dose per gram
(% ID/g), n = 4 rats?

15 min 30 min 60 min 4 hours
Liver 0.63+0.15 0.52+0.14 0.35+0.01 0.29+0.02
Spleen 4.48+0.52 3.88+0.44 3.42+0.19 1.92+0.23
Kidney 3.26+0.27 3.25+0.50 2.72£0.23 1.35+0.11
Muscle 0.41+0.02 0.38+0.03 0.34+0.04 0.23+£0.03
~ Skin 0.24+0.03 0.31+0.03 0.37+0.03 0.49+0.03
Bone 0.46+0.04 0.52+0.05 0.64+0.07 1.01£0.09

Lungs 14.30+1.45 12.10+1.98 11.63+1.52  8.09+1.14



0 also for therapeutic applications of disorders

characterised by an abnornal density of peripheral
wheosoeh3arepi ne receptors. 44 Exanple 1 - PrepaP@t/AUmooM01216

precur sor bronoacet ophenones A solution of brom ne

(2.52 g, 15.75 Mol es) in carbon tetrachloride (10 m)

was added over 1 h to a stirresh ice-cooled solution

of /V,/V-diethyl-4-(4-met hoxyphenyl) - 4- but i.de
(3.945 g, 15.tamol e§)35‘f°r?3carg‘%§ﬁ°' Bat r ééf%gh dgg‘?’g’]dgm )
contai ning 1 glbo®p Of oosv@s HBO.17+@H2i r r ioNg:0WAS d@Mtiohued
at this tenp ture fQ fur 2 h, th t
room t enper a%‘%&r for %B’O?non. Q‘%g&}?al e og?gﬁ%l%%w ?@Pﬁt"?on
was evapor at 8emagnd t MB6x0d8i du@57s8.12r r e @-4000H etOH40.12

acetate (100 gy and do‘!é%o%_ (5@gemb iz SQloks 05 0diumo.17
bi carbonat e was added cauti ouslk% to neutrali

hydrogen bronBréie, t hé28t0Ani cO 9% <3508 e(ZJI?OJﬁﬁ’@ﬁed

(brine, 3 idkRryblns, drsbaxb7 ( Na@SBLb)1, ands@wapormoad7t o
gi ve the crude bronoketone,

3-brono-/V, L/ MYl t hyll%-'%&#;}g- rre?'ﬁ&?phena'fﬁolga- oxso7 ﬁotggnam
i de as a col Radrdagss Oidiz008. 151.tPx0.26Ex ardgb«d.12 - 0.40+0.06

Preparation ridijre-Jased, g, acet no
one reacti on?ﬁ\yggsgel , d%-gic(ﬁ?or oq'g-ig(?:ygtyleb@i‘r%?gi ne%‘éﬁohgs
g, 10 nmol) #kesaldli ssAbeEdti n A%84-19Br  i791dbt i 4L

(30 m )fand I1gfids Sti rmbﬂmiln azsib.@ze;mtseiro.obat ho.4b0r01 20
t.0 [ solution. In a separate
?é%&?“?%’%@s@é%adre%y g{rhﬁ:\rl:g (1.61 g, 10 mml) was added

to HBr in acetic acid (45% (6 m) and the resulting
SRable 3 BIbdisHAButioR SFPBRIS* In'SD rhts! Rebulfs@frhdafi - SDgsefceht injdotedl dose per

combi nhed reaction mxture was left stirring in an

i ¥ ({10 nwfA At or 1h. After this tine, anhydrous

di ethyl ether was added to the reaction solution,

which resulted in precipitation _of the reaction. The

di ethyl ether was A8¥ed until neP™drther pPHEPpjtate 4hours
was fgyeed (~ 60 mics)17 The sol i1dssems col | e6t:0de by 0.31+0.03
filtration and ed wth col i.et hyl e r.Ldried

over S@B"Gi um to\/\??fs‘tglt@%a |i ght 38?’10% pomt(g'lrg%&e; 264:0.36
2- br dioeyl1- ( 6- chl o4.©pa8i di n- 3- PPJ@bhanone 384045 HBr  231:0.17

sal t \f &4 9. 77%gq.b36aMPl € 3 oMBTHOD A B50:0.03 0.24:0.06
Condensation 1 A m xture of

2- br o 4' - met hox§@e@W¥ophenone 063048 g, 6. PE4RQD ), 067017
2-am gRe 3, 5- di chimieqyridine (35019, 6.130ee00b) in 328:065

absol ute ethanol (15 ms) was heated to ref After
2 h, MEE#ICU3 (309 ‘Frﬁ?*zgg. 68 mol J" ‘qsl owl -4%’;\%3%(1 to 2422025
t he dagak br own sos.13:0.9n. The r 83¢H0iBON Nni X 6ETH.53 4,710.31
contiued to refl r anot her bef or, t her

: 144+0, 3229, 0§7:8109 0.07+0.00
portl'g?(l)gof I\IaHCLBMV(\léi&SI ow y aggge,'(gO?ZOG n‘g i?. 45 *
mol Bladdef t er 15 mMP-1880.33% he reactViBB3das codBe&dOBnd kep§99:0.30

in tBemdk i dge forozQofy The reghdohng preoispiohat € wWap.72:0.04
collected by filtration, washed wth col d”ghanol

fol I ofd by wat er 'O%h¥ sol i d wdg602 +0.04 2.93:0.39

Brain 0.35+0.03 0.23+£0.02 0.12+0.00 0.07+0.00
Offactory Bulbs 0.63+0.09 0.46+0.11 0.36+0.05 0.25+0.03
Thyroid 8.87+1.06 9.15+0.87 18.30+£1.00 7.41+0.68
Pancreas 2.01+0.26 1.97+0.32 1.20£0.19 0.57+0.10
Thymus 0.78+0.20 0.80+0.06 0.88:0.07 1.02+0.06
Adrenals 10.03+£1.11 13.21£1.16 11.241£2.03 13.51+0.61
Testes 0.31+0.03 0.31+0.03 0.32+0.01 0.42+0.06

s " Results corrected for the decay of 8F



then boiled in hot ethanol for 10 mns before it was
cooled to RT and then collected by filtration to give
W@ 2@8622306 or 0- 2- (4- met hoxyphenyl )i m dazo[ 1, 2- ap@HAU2I0ne01216
as beige coloured crystals (1.34 g, 75% . Exanple 4 -
METHOD A2 - Condensation 2 A solution of
3-brono-L/, L/-diethyl-4-(4-nmetdmxyphenyl ) -4-oxobut anam
ide (60%, 3-brono-4- (3-brono-4-nethoxyphenyl)-
L/, L/ -di et hyl -4-oxobut anam de (20% and
|'1(£8I§/4 ?ibtﬁ;tﬁl?(dtl\?\ﬁ?féﬁmﬁe Fnh&i‘k’é%hl?srh‘ié thedh- ﬂ%eﬁﬂﬁi@&tﬂﬁdose per gram (%
dB’GhU&S’%@*rtl onwi se over 5 h to a stl rred soI ut| on of
3, 5-di chl oro-2-am nopyridine (1.63 g, 10.0 mmoles) in
DMF at 1100C, heating s continued at this
tenperature for 6 h, n 10Q0¢C f 15 h. The
cooled m xture was di Ligt H\ hYI}Ec}e}trate(?S m),
washed (water, 3 x 2 ous tartaric acid,
20 m; 2% aqueous NaHCOB 1 water, 2 x 10 m;
brine, 2 x 10 M), dried (Na2SO4) and run through a
short silica col1ym (ca, 4 g)smig h el uti orcohfai ng 4 hours
continued with et acetate (30 m ). The ent was
evapfated to gi® 03 r ed- bro%gf’*{’%ﬂ whi crf’eg%?sz\épurlfl e f-38:009
by gpe@par ative g#gkddoon an Al 53056 Allti mesiGh@s 10m  361:0.19

250 x 22mm col u uting o acet o e and
208%"@?’(1mni um bi@?ﬁ%nat e (ZO‘n%pxﬁgt 101s rH?MdZJ4 3.23:026

majMusclepr oduct , ©10t@15ng at 11082+Adhs, was 067i004 0.31+0.06
r ecigyst al li zed (¥§396'@1et hyl acgtqabg / hexangrigpedi ve 0.71+0.07
whi t6 needl es of -2 8-di chl oro-2-(4-

net Bdgypheny! ) i Wi68&7o[ 1, 2- a] p§aEPEi n- 3- yI )2072027 4.12:023
L/, luhgsd eghylt acelanpde ( ?6231296119854% overiatdgp. ThFl 3.25:0.21
m nor produc ng a S gave | wool |y
neetif®®s of 2- (28{9 r omo- 4- mg?‘rl"fgli(;phenyl )8\“9 tf 5.76:092
6, 8Blebdchl or oi m @l#z@81, 2- a] py P-R&D.A3 3- y| ) - /0M8£0.02 0.10£0.01
L/ B‘%ha%{ hyl acet a{%ag(gm(zog ng, 0311592/‘) fromgdaggane 1.26£0.16

solven reaction A

m Romck of 2 arﬁ’fﬁ’eﬂ? chl or op)‘ypqiawne (200 904, 56 0.34:0.04
nmolgy 4- br onobegzedsdehyde (346000, 1. 87 el and 1.5410.11
scandium (111) triflate (38 078 mml

di s8@Mved in nebHENE dichl ﬁ-&%@?%ane (1:%1,2¥Qﬁm' ), 008001
AgithoRfy B3IBs M Nns 0641$m10r ring at 0BEQ.ORt hyl | s&%y@ﬁoacet at €0.31£0.08
Eﬁn otk 1.87 mmljgpnas adde%@cﬁ% the rqugﬁ _ 10.6811.44

ued to sti'r a After t
t h@angresact i on i %20u0.68 vvas di | 46%81%i t h DCM"(‘&‘E?Zm s) an00-77i°-16

thapmieshed wit fggoggzer . The Waiu@h1 phase vgg:@it ract ed 1.35:0.15
with DCM (2x 10 m& and the conbi ned organi C6$XtraCtS1221i1 56

waddrenden VI gor of®tY88st i rred WPHA A sol uti'offHF sodi um
bi stekits t € (2M o2&mbd.@ for 1(M.2s5s0824bef or e0.819£0.038 gani c 0.426:0.043

%fﬁgs@gg?,yg@@d@ﬁp@ge efher dried (Na2SO4), filtered and

rate concentrated in vacuo to give a yellow
oil. The yellow oil was
Table 5: Biodistribution of PBR147* in SD rats. Results are mean + SD percent injected dose per

gram (% ID/g), n = 4 rats®.

15 min 30 min 60 min 4 hours
Liver 1.88+0.16 1.37+0.38 1.08+0.14 0.57+0.02
Spleen 8.07+1.11 7.25£1.13 6.98+0.29 4.79+0.31
Kidney 4.75+0.75 3.82+0.45 3.68+0.28 3.26+0.16

Muscle . 0.78+£0.09 0.64+0.19 0.55+0.11 0.44+0.04



crystallised fromhot ethyl acetate with addition of
hexane. The yell ow crystals were coll ected by

wo pdosoz3pON t 0 gi ve et hyl PCT/AU2007/001216
2-(2-(4-bronophenyl ) -6-chl oroi m dazo[ 1, 2-a] pyri di n-3-y
| am no)acetate (411 ny, 65% . Exanple 6 - METHOD Cl
Step 1. To a solution of

4
2-(3-br om)phenyl ) - 6-chl oroi m d di ne

g, 6.3 mmls5' in acdPP%cid @ﬁg:%%) ?4%%8 c?(%éi?%;
aqueous di Bae hyl amose:0080% H18D.08d , 1.12%@q6v. ) \Ri5649.03
stirring. LTuE‘egg L eMp&LA 329& gg?s?g:%:}/g 2 pﬂ%ﬁ'o@‘ztatess&om

formed. Aquebus forima
added, andHdatie ni Xt6l531@3§tl r r S99 55- 6@9@096” 2 01$.09:0.54

After cool gng down,,eblyes SOl veriowgS Coneedios at ed pamd.ol
the brown col oured resi due was dissolved in a m tegiroi%

of water @E#deni) afd%Por of $ROC20m ) 2K E B hen
agqueous Naghhcmas slomnoy2 added,4040i06 h St ioeai02gy, unNt0isB+0.17
t he pH was . The | Qp of or r wa rate
t he aqueousahshase veégio%rtheﬁ]me%b?acte 4\%%?2 2R
chl orof or mBgil0 i 9.42:0.05 m ) .0.264 conbi0i&W0th| or HHOBFHH
sol uti ong WFBukheN @@¥ldogct ed %Io'bgz'\' "'@24@&3 lebzﬁdo)oe

The extract 'was then l%)asl g

yel | ow guriiyisol i d %28+18ed. Tﬂe""%‘é)Pl d V\&§7*r1e7 i ssoﬁé"ﬁ*or“ﬁ
Et OH and pggea¢st al 1d1sadsf r omiatio@aol / 1weioas t o gige.14
(2-(3-bronophenyl)

chl or oi mi JB‘EZ?H 8%67&;}1? di n- 3Q(s)aljfo)ﬁ 0.69+0.08 0.81+0.08
L/ - di net hy«HreraIb hanamsaﬂ 3as a t8e1|7g|e160r yst8&5i0;8|41e s0l9360.55

(1.36 g, 2. duct Step gb 0.08+0.02
2- 3 broSFr?ngshe rbezggogl or oi m azo[ 1, 2- aﬁ pyridin-3 jiyI

g°(ReEl}tSF_9"9Ct‘éﬂ ?fé’ieqlf\é‘?ag’r@ftﬁanam ne (1.3 g, 3.6 mml)] was

di ssol ved in benzene (15 nml) and i odonethane (0.8 m
('ltl PI? Bgﬁiodilt} b% 0)5 gé@%@?ﬂgﬁpﬁats-rﬁgsu t§ Qﬁtriéﬁﬂ 1§15 V\ﬂér&fnf injected dose per

sgndlmt%\@lg%m pitated out, and coI | ected by f| [tration

and washed with benzene to give a trinmethyl anmoni um

iodide salt (0.8 g). Step 3. The trinethyl anmonium

i odi de salt frofi®htained frPdWPStep 2 (F8YF g, 1.1 4hovs

mol )was di se@l wed oo Et 66 H2q o183/ 1, ok® &l )oend KEN : o004

(0.50 g, 7.8 mml) was added to form ugpepsi on he,

m xt tRE was ht%t dd ©°8°r ef F% ¥ or® g qsﬁpon !(;:]Zool i ng%g

t he gispensi omsswas Blzown o962 ht ND.Bor B3 ando0then 241 = 040

evapﬁr gl ed to,renpve Et(]—| Waf er, 610 nly) wasggddedyand.  o0s

resuflng brovvn SO|IC] ?lltered and coIIected The

sol i Bkinas dri @¥ in a?°tie5| etatbr 3B gi V8t he APetanfPe * 005

2- (ZBQr?é 3r0ng&heiny|o)o36 Cgb@rplmtflﬂazg[olrg lil 0.03 I_107 + 005
pyr||n acetam de as a light yellow soli

(O 4 @?s Steﬂ4§?y 2Fhe1 3cet & db f4Bm st5§% 3 (0% g)g§/(\)1aSi 051

addediedo a sobset ison oak comeentr atwd HEKs (6 nb33 andsa2e + 086

acetlcaC|d( m es epsi wa eate

ref | §X®%ver n??gfhti) anygan g?‘? %hl({:{g pr?c?p?t a?g for?rgd £ 00

uponsigigs| i ng. 0.PFhet MiNBur eO¥dast t M evAFdr at eB't o 080 + 0N

dr yngsscand waisers (3sm ) ognd, 1094 041 * 009 079 + 016

0.56

GIT 083 ¢ 0.09 090 = 0.03 131 ¢ 0.08 190 ¢ 0.09

Brain 021 £ 0.01 0.14 £ 0.01 013 = 0.02 015 = 0.01
Oifactory Bulbs 035 ¢+ 0.03 028 t+ 0.03 029 ¢ 0.03 031 £ 0.05
Thyroid 694 ¢ 1.04 799 ¢ 1.83 9.90 £ 3.67 797 % 1.37
Pancreas 1.70 = 0.13 133 ¢ 0.16 1.08 ¢ 0.19 056 = 0.09

Thymus 062 ¢ 0.17 066 ¢t 0.14 077 £ 0.12 091 ¢ 0.05



10

NaOH (5 m) was added. The resulting solution was
heated for 40 mn at 80 OC and then filtered. The

whewsn2239¢ oured filtrate was cool ed and aci di f PedAVRI0M001216

concentrated HCl to pH 4 to precipitate the hydrol ysed

pr oduct

2-(2-(3-bronophenyl ) -6-chl oroi4p dazo[l 2-a] pyridin-3-y

| Yacetic acid as a creany solid (0. 609

Exafgtnes7 - METHOD CP5%5t ep&%1,t 2 14hd 37 et t hEPsam®®s t 149
desctdted abeyR i:n MwdHOD26s Lk hooreverzsd he hyodr ol y.sdes = 0.011
in Step 4 was nodi fied. Instead of using a solution of

HCl / Acetic acid, a solution of HBr (48% 200 m) and
acetic acid (100 n1) was added to the am de, for
é@(ﬂffﬂﬂ”@’”QStﬁ@eschl or o- 2- (4- net hoxyphenyl )i mi dazo[ 1

, 2- a] [Iyie iishibitioB -cphdtant €ICayiriot] selécidompomndd 3dr the Ippriph®tak benzodiazepine

Lpﬂ'@wtg' \%h\f%sxtdg!?@ﬁ% ?Qtﬁ‘@h&g?% tﬁéhféié élg%?té% 1\"ﬁiﬁrcﬁ diluted kidney
rmmhranerpgeparay@"t @00 ji gleat 4P fori 1 hanh & Gonceirationsdy %e compound (10 to 1010
fﬂ\h a%:ﬂ ?[;IF -PKR4 ﬁg@' mhr?éi firtdl Yoo D15 rhio Ndh$edifid Bindidh as determined with

or O-
130 MY | ) i ni dazo[ 1, 2- a] pyri di n-3-yl ) acetic acid
as a fswﬁllaﬂpftﬁé‘lm@of% dompadhd® r céifial tseakddiazE9é recdpromsrpasdetermined

ﬁypl?({l}/g Eg%uats (((lg n%e %\Bg% ggg@ﬁgﬁ 'm\?\fbg&ﬁ&%ﬂaﬁéﬁbl@&ratlon (200 ug)

vat @5RCofors45ymiatwith ﬂe:dnoenmtlomseofdfe opmpmlmldsm@ 540 10-10 M) and of [3H]-Flumazenil
d? E@Wnoarfﬁﬁgg\fo'luﬁ'l/e%égﬂl) : e%?éﬁ[cém% g]vx@!{ bty with FlufTzenil (20 pM).

r oxy
rimbp@)cawdlnglg@tiqr@ weeq tgminatesl by |)ap|d ijyatiqn tg Hi}'u \glgqatm@p G5/B glass fibre.
Vidkterd \k?é?é‘ m‘i‘rﬁ’@ﬁ Wwashad 3 Ginbs \hﬂidﬁmatce-l;dl@@nﬂWTrlsml lat pH 7.4. Filters were

cool e

\aomELipc souehof o PHtiml B fksbirt It g B bollftFdBactviy. e
dcgaof ¢hd Equpowuds fom givee heriphietal v@hmdla(zmne dindiny siledand the central

f@hgc{c@zgp}nb%#:#%r &égﬁ'@g)cula@ 'uﬁﬂ \%E@%Fea?e eggﬁﬁ’é’ér@%ﬁ&un in Table
pt.eparative HPLC on an Alltech Alltima Col um
(250x22mm 1%57eIBWdinﬂﬂffﬁﬁy foPPBFSAnAIOBR K All'coRipSands

acetonitrile and 50% afmmoni um bi carbonate (20 nV). The
product that el ut pd at 14 8 nins gave

ek Sl gboenun 3 1o Bzl 12 byt
ydr ox ompouhidn- azo in-B-y y
benzam de as fine v\}% {(ﬂwneedl es ?%(Ré Lu 14. 3%%I d
after [PBReYRI | 1 $at i o gsr om £hl or of5ppe et hap2b4+0M8e

pr OdUCW‘ etuted g ;16 9Tm s e

Al -(( I 0-24 (G-Fm%rnpy idi n-g%)irﬁdq7n9+oog alpy
ri di n{®BRA193ret hyl) behaam db (10.1843f, 17.p342ekiinni e
need| _E;Em@r cryst 7/ué_lgsatl DN Tr%gtshyl afghsieog

hexane ample

(Conde rRB:BﬂQ%n\ ll;i ng J7E1’QI(‘IJ i anmﬁggln:“lﬁul 04'114)06620
i, 3.|6BRBB es) lwas WaBed th a stdHrkd m x| &Pe0H7
(2- (6,|PBR16GNI or ¢- 2- (4.8 et hpxyphet398.6i ni daydp4+0.07

, 2- a] ;PBRIIM- 3- J1 ) acédic ac|d) (7T35.Ay, 2. D2.Akel.0)

N—r

L/ - metfpgRami 11 ng¢ (2605 1588.1 3.20+0.10
PBR 120 35 941.6 3.53+0.11
PBR 130 20 50% @ 10M 3.43:0.10
>5000
PBR 132 38 343.2 3.60+0.11
PBR 133 32 18.8 2.35+0.07
PBR 136 176 588.1 2.99+0.09
PBR 139 800 2616.7 4.23:0.13

PBR 143 6.4 50% @ 10-M 3.85+0.12




ul, 2.4 mol es) and HOBT (270 ng, 2.0 mmles) in dry
DMF (6 mM). After all solids were dissolved, EDCI (500

worgnosaBIemol es) was then added. Four days | at BCT/AU2007/001216
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15

20

acetic acid (350 ul, 6 mmoles) and water (ca. 15 nl)
were added slowy with stirring. The m xture was
cooled to 5 0OC for 3 h before 43he resulting.

pr eci 4§ WasS[ Col Tected Oy TTTtggpl on arcB.16:0.10
recryfgﬁﬂf%sed from@kﬁ or of lor mgho e fimp! tjo gi ve 2-

(5.5 Bogitipro-2--+ mpgnonyery? gy ezot 3 oy

_3 yl 7] honulinsaat

T MTCTTy T|aCTT o= Z 1 70
yi el d P§E16\$1I t el wool ﬂ"z nnz | es. \52&'\}. on 557011
Di i sopropyl ethylanmne (2.09 m, 12. O nmol es) was added
to a stirred m xture of (2-(6-chloro-2-(4-
hydr oxyphenyl )i m dazo[ 1, 2- a%-psymplesn 3-yl)acetic acid)

hyd
g 337/ ZrTﬂP fn9§lt@r‘?wu|l11p\ilr%€ dedd dbeéa%npﬂ?f‘dggﬁ) vﬂlg%f |W0r$1|lTroé'ﬁdggéﬁly,l v#th respect to
dineyfoldwing(examplps. Thé emmptdslaresmendw th amdtog&ustraﬂems Iﬁmtlon and should

ggg} g nglgguqﬂg Tsnljrﬁlhr?ql\gl@@ﬁ? @g&'ﬁf he@%c@%gégné g\ S@éé\?\ﬂid}t/lﬁr\],\ﬁtt}r%ughout this

Shediffchtivy. The solid product coI | ected, after cooling
t e mxture to 50C for 6 h, was washed well with water
Xa s crude product (901 ng), which
cont ai ned di nmers and trimers for rred from condensat| on

of carboxylic g

|—='-*

\<

further, MAth the iy rennved
di ssol ved and nmos}, np
evapor at ed. Et hyl aczféte (10 M) was addﬁd rapidly,
and the productypas all owed to crystallise. The

crystals were c@Rl¢cted after 4 h aBR5P°HC, washed with
a small volume of cold ethyl acetate and dried to give
2-(6-chl oro-2-(4- hydroxyphenyl)|n1dazo[1 2-al pyridin-3
-yl)- L/, L/-di gy je (816
white moolly ’

2- (6, 8-di chl oro- 2- (4¢ et hoxyphenyl )i m dazo[ 1, 2- a] pyri d
in-3-yl)acetic acio@ X176 ng, 0.50 nmol &)\ carbonyl

di i m dazol e3(122 ng, 'b 75 mol e) &nd dry DI\/F (1.5
m) was stirred at roomtenperature for 6 h. After
this tinme, 3-Anst 2-chl oropyri di nes ng, 0.55

mol e) was ad edﬂgond the reaction %%??fre heat ed at
850C(0|I bath tenperature) for 16 h. \Water (ca. 10

srﬁgﬁiﬁq 15 h%&’pr%}%réd"lﬁ ofii@r%%é’%e% the léﬁébt ¥h Edlectivity of replacing the
V|gorou I n

stirri recipitate ro uct as a
Miiopd eubstitdend with @, 2-luaiocdubstituent ohs eant twsegn tromathe §Cso values, where a 2-

Q?S@egub@ u%hgwt AL ELRRA fof the/ Slidto' SbSttudnt, Ok SRBAAY 16rOthe peripheral
Obe(hbddﬁafzeplr&* fedeptoe islosty Thee aydvy resuitkasugirisingly at]qwﬂwatdhmsmplg Ireplacement
(qf hei Qp( o gs%%ﬁ@%ﬁ%'&g%@ﬂgssﬁgc%e%lﬂ&yq g&%@é 5 B8 Substituent results
in compounds that are selective for the central benzodiazepine receptor as opposed to the
peripheral benzodiazepine receptor. Unexpectedly, removing the iodo substituent from the phenyl
ring and attaching a fluoro substituted alkoxy group results in fluorinated compounds that retain
selectivity for the peripheral benzodiazepine receptor such that they are useful for PET imaging and
also for therapeutic applications of disorders characterised by an abnormal density of peripheral

benzodiazepine receptors.



Exanple 11 - METHOD E 1 - Hydrolysis 1 A solution of
sodi um hydroxide (0.40 g, 10 nmoles) in water (10 m)

wormsaelied to a stirred m xture of nethyl PCT/AU2007/001216
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2-(2-(4-(2-fl uoroethoxy)phenyl)-6-chloroi m dazo[ 1, 2- a]
pyridin-3-yl)acetate (1.45 g, 4.0 mol es) in nethanol
(40 mM). The m xture was boil ed under reflux for 1 h.
I\/bst of the met hanol was distil]led off (at atnospheric
aI¥ pa : BACGIOPRENONER) 1 . The sol ution

. ap| d?’«]%‘dluﬁ& ozlb oﬂme (452 Cﬂ‘)t7'5 rﬁd?é m%aﬁboﬂie)rgéﬂdﬁ@éj (10 mi) was added over

di sturb
d rrylstaadtlrreck écetcoelegh soimim pt N mlesthw -pethopheay)-4pxabptanamide (3.945 g,

ﬁgpﬁrg%q c&ﬁp@feﬁgwgﬁ@é ﬁg g'ntcgntEﬁﬁQ?groWof EnE e, Stirfing was continued

at fh%térﬂpéré&ufd foroa ﬂﬁhér@@)anhdmy\lal rddmctainperaiure ida3®Min. The pale yellow

NI IN o R

%o ﬁdd?uhm?ca?donate was added cautlously to neutralize hydrogen bromide, the orgamc phase
4- acet oxybut oxy &\@6 I or0| m daz<()1

]spge;rat@n nwghgd )(bnng/ 31X 10dm d,ryqda SQJ dRNd( §¥RROTRE 5} @\ga the crude

C'Eg@%c%}?n ) a?gg)ogrﬁéot(g N@W ﬁ%}'{ﬁdﬂgkfh mﬂfﬁg)l(o%utég%%é %’:ﬂa éti;]ourless oil (5.15

A)ter 2 days of stlrrlng at anbi ent tenperature, a

reci pit larl\o%# ed by

fEXampl i : iltration and
was hfhdorw rézictndvaWessel ﬂdmmrm@hced/lpmmet (m:sﬁ g7 ommel) wa dissoled in 45% HBr

Elrrggéep (r:] géf ﬁgﬁ )Cg(@f@[ %}&39 gﬂagld(%e\il(a %reb%mt fgrr%f %ﬁ &tgf? ik dﬁrk b]rown solution.
YA ?g!te;gﬂage bélaétron lvésst bt@infﬁb Exdﬁag? q0 amcw)@bvaaaddndl to HiBt mwsetic acid (45%) (6

andithe r@atlhr@ﬁofm@nsrﬁs :aﬂqiﬁwdo Wéﬁiﬁhﬁé@'% sefs%evegg'baa%@actm mixture
?eeﬁlytl ﬂé @%?%'Wrb A focl‘(ib q‘\ﬂ@ﬂthé tﬁb)anﬁﬁdrdt@%ybéfhehé@added to the
oro roxyphenyl )i m dazo[

ereaomorasnhdlon wmhamm i grecipitalios ofthe @mthmngﬁlqaggthyl ﬁ{@r was added until

t']é’ gpr\{\a/a@tagan\%ﬁstefg nﬁé {F 5%’%3} ﬁ‘he %cg)lr%gvaate col%g%gﬁgglﬁr& gﬁ %ﬁd‘\/vashed with

oot dasily| sther (dridd @der sd'dhmn)fto yieldailighy yellaw, powtier ofr@-ktomod -(fighloropyridin-3-
°H§;§r%a§'a$£%ér ) a er {100 m ) and sodt um
kEx% i@@nfMEQ'Hb@A?I QdendIﬁsané?ﬂgar ated organic |ayer was
10 mA wg;tugq of22,br03r¢p We{mgyé)ﬁ%o e&lﬂ% 1O hﬁ?&ﬁﬁz bon@b‘; -amino-3,5-
dlé’hﬁb\?\%p&ﬁd?& d@ @éﬁﬁ(r{eﬂaﬁ& § RVHE n?]ﬁt% gwgﬁdll: 1 ?hhéﬂvé;*;( gﬁagéd foQBflux. After 2 h,
rwa)HGAhs(smg fibcrordpwas siwvlyaddw@ th@da;%tbm@ solutieny &he (kation mixture
col 83 Folre uxq%r(?%hjﬁér 1;"@6@('1}?9 %P(f]dtrie? p&ﬁd?\ydf I\EFIEBF‘WSS £lowly added (206 mg,
22 4.’6mmbl) oifler 25 (ihshihe rrea:cgthms;dodledmmhmp[ i, tﬁe fiidgay for 80 h- Bhe resulting
_B/reglgtggtm?atseco eciledAby flﬁraﬁdn, washed wntﬁ%ol‘dv'?aihtaﬁol '?&{8\%06 ﬁy water. The solid was
then boiled in hot ethanol for 10 mins before it was cooled to RT and then collected by filtration to
give 6,8-dichldro-2-(4-methoxyphenyl)imidazo[1 ,2-a]pyridine as beige coloured crystals (1.34 g,
75%).
Example 4 - METHOD A2 — Condensation 2
A solution of 3-bromo-N, N-diethyl-4-(4-methoxyphenyl)-4-oxobutanamide (60%), 3-bromo-4-
(3-bromo-4-methoxyphenyl)-N,N-diethyl-4-oxobutanamide ~ (20%)  and N,N-diethyl-4-(4-
methoxyphenyl)-4-oxobutanamide (20%) (total weight 4 g) in dry DMF (10 ml) was added
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Exanple 14 - METHOD G - Al kyl ation of a phenol 5 A
m xture of

WQ@2{08/0za3h®r 0- 2- (4- hydr oxyphenyl )i m dazo[ 1, 2- a] pyT/AU2007/801216

-yl)- L/,L/-diethylacetamde (71.5 ng, 0.2 mmole),
2- bronoet hyl nmethyl ether (55.6ng, 38 nl, 0.4 mol e),
pot assi um carbonate (83 ng, 0.4 nmvle), pot assi um

i odide (5 ng), tetrabutylanmmoni um i odi de
@orjiorige qverld h1t9 a whirredssolutioneqd 3\6- @thqmrgﬁgmnpwndlge Q{ﬁsg, 199ammoles) in

Mag 100 }}aﬁeagrﬁd Msoc‘f%nﬁﬂuw @ﬁh_?ﬁmpg&ﬂr@fofﬁé%%%én at 3@@5‘?& 15 h. The

@d@éﬂ)mmwwaél' bitutedesithl dtfiyh gcetats (lﬂium ),weashédb(water, 3 x 20 ml; 10% aqueous

reché/? qpa é n@? %@%ﬁﬁﬁ%%%ﬁ@ﬁy Feég){;ﬁ(@n%‘n%ozdg rﬁll dried (NazS04)

fﬁd ﬂ]nﬁll’:ﬁ’é)hg# d‘sh%nysilllf\,a 66Kmﬁd (c§“49? Wthéeﬂmt)rab@uﬂﬁcwﬁrﬁlemnh Gthyl acetate (30
}qil). TQﬂ:)é SO¥eN was g\ﬁxp@ﬁteg,tp g[yq@,[e 3[ H@ﬂ wﬁcr:ﬁ) was punﬂed by preparatlve HPLC

q?moletéUﬂy)ilﬁﬁ\Eyé‘l%m1U;? %Sgl)p 25thm éblu%n”@fﬁlingsv)lth 80% acetonltnle and 20%

t anesul fluorid
ramnioe)Jmablcarlnonabt anMhatn‘eomL.sulmgndTrwf nnen@rr praeuct, eeiutlnﬂ at 1.4 dnins, was

re(‘@ls@la(\ﬁ)@& %ﬂ& ag:&ﬁgnlslth)ef@‘é‘ to, g?% uﬂﬁ‘eoﬁ?idée{gz IE %6 ,8-dichloro-2-(4-
n@tr&)km\emwmmidaze[seyd]mndma yI)-NMdleingdemndeaMGdem(gs@% overall). The

0..20 mpl

i oA e, B S G WoSi Bpdes 2 BB menonpteny)

%\/@alma&hdaio[f@ ]Pyrtdmra),emwuumylab@thmnel (269 wag,e3.68%p renh, the same
a solution of the residual oil in ethyl acetate

(S!l!l\leﬂﬁ_) was washed (water, 3 x 3m; 10% aqueous
tE3EhAE §C BB_%“emg@r 2 x 3 n1 bri ne, 3 m),

por at ed. The resi due wa
pur i fA reidtureyof ﬁm%@hw@ymedz%m&d 5 el éLbFP")QbP'i‘ﬁaHﬁhyde (346 mg,

ﬁalqﬁle%o)bz%m#w Ib):#lfé . (36 J;ha 878 Qﬁlﬁélfr%a%r Ullsﬁ)lvgﬁ)o/m methanol

mlomnidtrmé (ﬂda 3cmla)c After 30tk drstirrmgaatrB'EtEﬁiyl |Sopmnoa¢etate (@2 mg, 1.87
eth él Wac e hexa

as qdgle p%}h@ F;gqgﬁq&%)ﬁwgg]ﬁ §t|r at BT for 12 thﬁsy |Aﬂerrtg'§ tlpe the reaction
]mlﬁru@] WY diftked WltrBDEM) ﬂOLrﬁIs)Lénddthen Mabmdewmmdter (IZhS vaater phase was

mmlé?n% (2% 1Q\n1Q@p¢ }h@&orggpqgtqrgﬂ%@drac?s wasl}/%n wgorously stired with a
( utl{yr( ofgb&?rﬁ‘wsulﬁtegﬁll Qﬂmﬁ%ﬁf@(ﬁhﬁb BéWrblhe'-:organﬁ:l diﬁédlwhmparated dried

rem giacet am dezg
r(Na:iS@a)) fikgrer arst thakﬂltnasel coneephiatednn wsUQIYD g2 yaligw ozl Ehe yellow oil was

B e

bititrattion fid givl esthyh242(4MRomophemyt)tecahiocaimidazoplca- glpyridin-3- ylammo)acetate (411
trlch grlde in hexane (1.0 M 9.0 nl, 9.0 mmvl es) was
tR&F%dded dr op-wi se vi a syringe over 5 nin, with

VE@fbRYS METHOD @D . dFI vehm ns Iatgr the ethanol / N2

_fg 0 was repl t

(Se03, e SoiEn 0L & PBRONSEY LRy Sdpirie (1955, 63 mmo)
tlé h&&‘ & ”)“vg;asun IY‘@&%H @%us%&hylénﬂﬁéﬂk&)"/@ﬁd 8t fie 1.2 equv.) with

ure solid |spersed 1
renrnngh'ﬁwestenweraiwmrasewa@g pmpltaém@w Pyt feamajd dqq(37%, 4.7 ml) was

WAL ELadealamd the MildiuRd &iR8 R 6880°8 Jor 28R Atdh@B8ling down, the solvent was
concentrated and the brown coloured residue was dissolved in a mixture of water (10 ml) and
chioroform (20ml) and then 2.5 M aqueous NaOH was slowly added, with stirring, until the pH was
12. The chloroform layer was separated and the aqueous phase was further extracted with
chloroform (10 m! + 2x 5 ml). The combined chloroform solutions was then extracted with 2N HCI



(5 mM); solid sodium bi carbonate was added in smal |
portions to neutralize the acids from hydrol ysis of

whersn2secapounds, which was conpl ete when t he PARAURM®7/001216
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was no |longer purple in the presence50 of excess
bi car bonate. The organic | ayer was separated, and the
aqueous phase extracted with mgge chloroform (2 x 20

nbi ned d
(40 @) cPhe patrqchwas g ed o KEOBAR B 32k B il ol ormes. The
Holi®was Bhi¥ ﬁ%@d ih! 'Epi §ﬁﬁecr§§f&lh£d fréf leBnoMR rate férgWeQE’-(Sfbrblgophenyl)

acetonitri he’crystals filtered off h
viahtorpimitlago#s2- a]wuua 3av@év,u1dmemyln@th@nmmae iag A Pejogicyetalline solid (1.36 g,

Léé)%b/ di et hyl -
( 4- hydroxyphenyl) 5, 7-di net hyl pyrazol o[ 1
, Step]2py Theripebidoet Frop }Smpet §@i(Brerombat@nyl6-cld@oimidazef1,24alpyridin-3-yl)-N,N-

dﬁ %?g)lflrtaé fE ﬁig Eéﬁ]%@} ga%@ss%ﬁ&_%eﬂzeneaéw WA obiGRethane (0.8

Zmi(( 28(9?1 meﬁmolhvés/édab@ NYHe) re&etib wa@lemstﬂﬁrig)nh the2abiskmogrdf @wfor 18h. A
in-3 /\/-dieth

i s et oA o B ond el B o gve  imety
0.60 m d tol 1.5n

gd'ﬂﬁdrﬁwagﬁltﬁa%ﬁ?r Wag sti rre?:l gﬂd hgagggesl(owlg to )

1St @ (Toe lrimeiiyham@aniem dadide splt from obtajped o Stere? (G LBne! mmol) was

gdisgplﬁg%d'ﬂﬁoﬁéﬁ 1/ 13;{ 8 ﬁ@gaﬂ%(%l@‘ﬁ h’llrrk‘) %Q glgﬂe{dho R¥m a suspension.

rThetmixtere weas helatédﬁbeeﬂumfdr B4 bt Upon cadleg,aheasqsﬂensiom waghlowewith N2 for 1h,

3x1.m: b
B el Ryt i .68, G o e s vas
bfmle@ﬂ eam:r @cglea@l Hmtbﬁsong }aag\ ec:eldt na;:@ délslbdéagdr}ao@& %%&iat/n?de 2-(2-(3-
colum eluting w % Acetonitri °o %
e B0 IR TCaZPl e JRiney ecaiaryide & A ebtvely sid 9 |
agpan ?’ﬁ@écﬁ%wﬂfé%oﬁﬁ%d@(@aﬂd ) wasthddaa tod sdthl@n bﬁfohéehtrét@d HCI(6ml)and .

rometh acetate /7 hexane gave

. of
mcem éoid (Gem)) bUteysupmanym was beated i ©flus evay B'p'lt ag\% an off-white precipitate

fgﬁbgqﬁ)éﬁs] é:g’ollr{éiz@g Lrﬁl)gxrx mfﬂs%é%yé\%ﬁﬁgtgm @rxﬁéhég gﬁ(ﬁsﬁmta? 1(()) ml) and 10%

alNdGH (5 hiy evas adtded. '[hb8€§ulﬁhg| colutide was heated:fof é0 mincgt 8P1f€RNd then filtered.

\Aﬁ}%tgr ody ede(gft}P{t@%ed? %ﬁ gﬂa ﬂ%‘?@dn“t@ gg{en{@%ﬁé F-Ig Elﬁ4sto precipitate - '_

[ A8 Fryrolsydi sroduzD Ry2- (Mom@eﬁwmIdralrnlﬂazb[ﬁz-a]pynduwﬁeﬁ)acmlc acid as a
vi al cont ai nji ng gry acetonitrile ( 1 nmL), Kryptofix
2creany sokd rmol) and pot assi um carbonate (2 ng,

1 a WMETH@D@@"' vent was evapor ated under a st ream
rogen O0C with a reduci r&&é_vacuum [
a&teraﬂ 1, a@nd 3@@%@%@5 desgsibed 2hgve iRiMETHOR Gy hpwner the hydrolysis in Step
aﬂ%hé h185\f|é?jf RGP LLiRd & Solbton 6t ACITAceticTaty, b BNt & HBr (48%, 200 m)
2ar(d2 a(cemc( Zcidogy00etrhip xwasp hasldgd ) to6 -then | amide, rifata 2sgnple - &fGchloro-2-(4
yri | n-.3- t (
P S ATy G Bl e vos
grg?%d tKZrERUXKQSIGBh hiﬂiemomdnea( whité Iprerciplta]e dnsmheh\ exdtbi ogplieg. The resulting
crystallﬁmg réz)llldnvtljaes corected ]by ﬂftratnon anH1 wagheg wntﬁ water Po give the acid 2-(6-chloro-2-(4-
methoxyphenyl)imidazo[1,2-a]pyridin-3-yl)acetic acid as a hydrobromide salt (10.8g, HBr salt,
89%).
Example 8 - METHOD C3 - Reverse amide reaction »
Concentrated sulfuric acid (18 pl) was added dropwise to a vigorously stirred mixture of (6-chloro-2-

(6-chloropyridin-3-yl)imidazo[1,2-a]pyridine) (40 mg, 0.15 mmole), N-hydroxybenzamide (22.7 mg,




reaction mxture was diluted with nmobile phase and
purified by reverse phase HPLC on an Alltech A ltima,

wEi®s/023osg 250 x 22 mm colum eluting at 10 niBCTAL2007/001216
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vvit_h 45% acetonitrile, 55% water with5 1 0.1% TFA. The
radi oacti ve peak between 13 to 14 mns was col |l ected,
dried in vacuo and then fornul4gited in saline for

bi ol | | uat i i cal 25 nCi /.10 m |
g{b{)&jt?r%;)aq@g ,%\églgt%gmp (()f 8 ml)oﬁ'ﬁéagqcﬁéglpq%q was then %5% | n‘?gath at 110°C
]fﬁrem 9’&6@ Gilited & th% §$e‘t’até o5 MRah@ W%srfé@'mmuéﬁ@ss%o&ium carbonate

genera proce ures depicted in Schenes 1t
teplutian (2i584). g’ herergarel ayex waSJNashqdelvlwdmath(? AP Bl ﬁ@ﬂaﬁﬁﬁlﬂ@ted brlne (2 mi),

\I@E'RE gf%ﬁ«}} Yg)o%ﬂe‘i’iht{f g@% )Q(@Bl rbécﬁ.@ @Ecﬁ?&?rgte%ar?ted by pregarative HPLC
[ch, aﬁMﬂectyAlltlmadJoflmnr(Z&ﬁ)xZerm40msautmg:at tDmlS:‘levmh 60,%(acemztmle and 50%

m ép@rg@%@) 28 g\l\@s 1?'@ %ﬁﬂ@%ﬁ%ﬁ%&tﬁ@%ﬁq‘}e N-((6-chloro-2-(6-
%bxyp?ﬂ%l mlddzog X a]Byridmr3 WiethiifBdazamide 22 fioe, white neédiés (8.2 mg,
21|4 3°/¢y|@))afterg:rgiall§gtlon irfsnm c;a[p@qua_}zgﬁa@g ng pr(oguctllhgt %ﬁg@at% '9 mins gave
zﬁqéﬁl&ﬁbzg %hl@r%?frﬁfn 35yl mﬁé’ézo[qul)a]pyl’i@n 3iRheth) béﬁiaﬁm@@ﬁlo 2 mg, 17.0%)

| ated for C OH2
mwhﬁe ree@l®s after cHstalllsatlgB onp\pthyl g@t:g@/ hexanead C = 67.97, H

- I'.§15— 8 ion) usin EDCI
hyl pyrazol o[ 1,
aauebmopylemyta\mmesega 1l,-3¥6 mmples) wias @0dad t0 asmredvmxwmm (awie;8-dichloro-2-(4-

D'\@h@&\egﬂlmlégg 1 Z]apyilgm%gﬁ_t@”; W rEg,(])Zgo1 %\g&) eg)H‘AI  methylaniline (260

C&r@4 mﬁolﬁ%ﬁg@l HOBT %275 iy, £18 mriokds) iINGHZDMF @.nEIR After allbolids e dissolved,

FEDCIﬂQO r@;ﬁgmmolgs mg ér@ﬁ‘adged?_r—%??r (@yﬁé%r quencdqglfi& Lé, gympmoles) and
(vgater%& 1§ﬁ1§'ﬁ)ere Jdd@@sléﬂb_ﬁh s'{lrrﬁngST Helmixtgrewadlc6etd to §.0C %or 3 h before the

(100 MHz, DNBO) d _
1rBsujI|ng me:ep;tate_wa&co@lm@)by fittrgtic® mmWstammdjromq@;qforQﬂ ethanol to give 2-

(P i SR iyt

195%%3yiéldy ashihite Waelly GeddlesCH) , 126.3 (C), 129.3 (ArCH),
iééésioég)o, 147.2 (O, 153.4 (O, 157.3 (C, 158.3 (O,
) .
Diisopropylethylamine (2.09 ml, 12.0 mmoles) was added to a stirred mixture of (2-(6-chloro-2-(4-
hydroxyphenyl)imidazo[1 ,2-apyridin-3-yl)acetic acid) (hydrobromide, 1.1505 g, 3.0 mmoles),
diethylamine (372 ul, 3.6 mmoles) and HOBT (405 mg, 3.0 mmoles) in dry DMF (8 ml). After all
solids had dissoived, EDCI (748 mg, 3.9 mmoles) was added. After 18 h, acetic acid (500 ul) and
water (50 ml) were added slowly with stirring. The solid product collected, after cooling the mixture
to 5°C for 6 h, was washed well with water and dried. This crude product (901 mg), which contained
dimers and trimers formed from condensation of carboxylic acid and phenol moieties, was stirred
with dry DMF (3 ml) and diethylamine (0.5 ml) at ca. 100 °C in a sealed container for 2 h. It was
heated further, with the lid removed, until all solids dissolved and most of the excess diethylamine
evaporated. Ethyl acetate (10 ml) was added rapidly, and the product was allowed to crystallise.
The crystals were collected after 4 h at 5 °C, washed with a small volume of cold ethyl acetate and
dried to give 2-(6-chloro-2-(4-hydroxyphenyl)imidazo[1,2-a]pyridin-3-yl)-N,N-diethylacetamide (816
mg, 76.1% yield) as white woolly needles.
Example 10 - METHOD D2 — Coupling {condensation) using CDI
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El emental Analysis: Calculated for C22H27FNAQ2, C =
66.31 ; H=6.83; N=14.06. Found C = 66.47, H =

wW®2®8/022%96¢- 14.17. o PBR101 PCT/AU2007/001216

2- (6-chl oro- 2- (4- hydroxyphenyl)-i m dazo[ 1, 2- a] pyri di n-
3-yl)-N, N-di ety® NMR (400 MHz, DMSO), d 1.06 (t, J =
7.1 Hz, 3H, CH3), 1.16 (t, J 4&.1 Hz, 3H, CH3), 3.32

I(\Q((]:,Hiui)i]tufz407f ié(ﬁ(lg_f,dimﬁqi 2- @%%Ow%\egé 'rEnigézo[% Zfa]éyriéingy’i)acgﬂb $6id (176 mg,
'%V @’%m?_lé) @wn‘?mum?zolegﬁ % @Wmole%MF @- %I&f_vbﬂs stifred at room

Semygergture far 61h. AftedAhis timeg, 3Aemmg-2 corenyridipe (<, ma |0,55@:|)ole wagadded and

b 155 (AR B S B 5, s s
(slowly tblfe EboleAmiktire w]ﬂi&g@ro(;@tlrmgza peecipitateCtie pracRet. 85 a purple-red solid,
(Ar % %ﬁg)cae%)é hiéée,l\igs@%bg’mtﬁ CH@& Eg@&it%l@e%@gmlém {0 give 2-(6,8-

W2 4-methoxyphenyl)imidazo[1,2-alpyridin-3- yI )-N-(6-chloropyridazin-3-yl)-N-
2' (2- (4(( I)?Jl%rosé)t oxKgp e%yy ch1 r0| mydazo[l 2-a]

tmdﬁCﬁtasudyl 1454 mg. §3.8% Wﬁ'ﬂ&'ﬂkwo{) deg, 1H NMVR (400

hEVEPL @8 _(H; dm@_? 0 Hz, 3H1CH3) 1.18 (U=
= 7.0 Hz, 2H NCH2)

46
(Aqsolullon: of7sod|um1ydr2)ﬂﬁe\4@|4§p, 104mmgle§ dan wge[ 1Q}qﬁyvas aqdeg@o a stirred mixture

iy 3 8¢ o B DA o e (1 5.

Tmrflolds) i methktxol (4DHnI). mhé.‘,lﬁ)lxturé was boited under reflux fouzA, h. :MQst of the methanol

zqu%llledlqﬁz(atﬁ?@%oherg p,resglge),\tmg ﬂpildalcﬁé@f %D?éd The sg]'uaon was cooled

(m,) acétlo deid(( maddgﬁraﬁldlg%)the BiRtuf Iéff\lﬁﬁd%)urbedlo érystaliize the product. -
1‘@1@ @awlle@qzq(ﬁpr belrmrefflggrp‘;egquem|gt1t6w§hgéﬁh g(gd, 14 methanol / water and

((@%@t&l%el%é ( %—I(Z(C@o’roeﬁé)@e%@ @éq%%ﬂa%ﬁzo@ Mff@fﬁnﬁ ﬂl)%Zet@ acid (1.371 g,
mmwa@weﬂam. ES(+ve) miz 404 (Mrl ), 442 (I\/H-K) 0
t S : ted f C2i H23CI FN3@2, C =
% £l RORE2H y&ﬁga le:ounng —I 62.51, H = 5.79,
I\To= 30. sﬂo’mtlorﬁ’Bl%IOEQ 4-(4-acetoxybutoxy) phenyl) -6- chlor0|m|dazo[1 2- a]pyrldln -3-yl)-N,N-
sqéiﬁgﬂ((:ﬁt %12 f l rrng,eé 5%3 MOB erab)-l 8 rﬁl was gl'omyda%ét% } sglufi:’cln of cesium

carbonate (276 mg, 0.76 mmol) in H20 (1 ml). After 2 days of stirring at ambient temperature, a
precipitate was observed and was collected by filtration. The solid was collected by filtration and

washed with water. The solid was then recrystallised from hot ethyl acetate and hexanes to give 2-
(2-(4-(4-hydroxybutoxy)phenyl)-6-chloroimidazo{1,2-a]pyridin-3-yl)-N, N-diethylacetamide as
colourless crystals (146 mg, 90%).

Example 13 - METHOD F — Esterification

To stirring methanol (50 ml) was added concentrated sulphuric acid (1.5 ml) followed by 2-(6-
chloro-2-(4-hydroxyphenyl)imidazo[1,2-a]pyridin-3-yl)acetic acid (hydrobromide, 1.918 g, 5.0
mmoles). The mixture was heated at 50°C for 1.25 h, cooled to room temperature and trimethyl

orthoformate (530 mg, 5.0 mmoles) was added. The following day, the mixture was poured slowly
into a vigorously stirred mixture of ethyl acetate (400 ml), water (100 mi) and sodium bicarbonate
(6.0 g). The separated organic layer was washed (water, 2 x 50 ml; 5% aqueous sodium
carbonate, 10 ml; water, 2 x 50 ml; brine, 25 ml), dried (Na2SO4), and concentrated (Rotavapor)
until crystallization was well advanced (ca. 20 ml remaining). Hexane (20 ml) was then added
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mp.: 158-1600C. s 1H NWR (400 MHz, DVMSO d 0.81 (t, J
:73HZ 3H, CH3), 0.85 (t, J =7.3 Hz, 3H CH3), 1.5

wa@ 08@H39CH2) 1.6 (m2H CH2), 3.25 (m 2H, NEH2AP2007/001216
3.32 (m 2H, NCH2) , 4.23 (s, 2H, CH2), 4.29 (dm J =

30.1 Hz, 2H, OCH2), 4.76 (dm J = 47.9 Hz, 2H, CH2F),

7.06 (d, J = 9.0 Hz, 2H, ArCHyg 7.29 (dd, J:9.6, 2.0

Hz, 1H, ArCH), 756(d J:9OHZ 2H, Ar 7.61

(stbwlyJ THe @snﬁtldgzwodnel wasroolidcted 2. Iolatey, ashied-with ethyl-gcetate / hexane (1:1, 20

f'ﬂ 2“@\9‘3 C{o ij HQ@Z%J(Q 9@%% (At @@prhe%ﬂr@d%eﬂ%ﬂﬁyngm 3-yl)acetate

((i\l¢(t'11%)gs gﬂﬂA}hs(mmaéeme@? 1 (d, J =19 Hz, ., 82.3
—165H B, ol 6|(ArCH 2) , 1164(C)1
(ArCH), 124.7 (ArCH 1

?@ fQ: @21(6153!%012 %é‘fy%‘é/ ﬂen%ﬁud%zd[@ &]piritih-Byll- EN-diethyfatetamide (71.5
Ehg; R2romele J@royrpﬁ@yl ruﬁllw{ athert( é%lﬁm%r38¢*b%'°ﬁ€9\€§§@5253'“”t0afb°“m (83
%?@%gjry’gﬁlé)mgwm%d* ide5 g, tdtrabitflamdrorfur® thdidé (1.4 mg) 4hd ¥y DMF (1 mi)
Awds Atifret q.gerousiyofooétdawymm-m@ was: ilutadowithi efbyt @petate (15 mi), washed

Eﬁ{“/lﬁ% EReL b%’?A‘ﬁ %zm‘ p&L%l 00594 639 e"%% Mglgun fesidue was

Jrecrys‘ﬁallled'tfrorﬁ HethiNCticathte 3. hxate , to) giveS. Z7(2Hi- (2 mmoxue]hpxy)phenyl) -6-

2°J"°f°!m'¢aiot1&ﬁlpvydmﬂmNﬂ@hv@%ﬁ@%@ 6 g, % eI beg Ygfow faes.
15 AMETHOD H 2Budriltion bt &h lcoRol0 Hz, 1H Ar CH),

]Msommlq)hyl_amgweg{@ 0(u;|j 1.25maoles) (peq@oroﬂﬁ)utq&p@]pnyl @Joilgq;zgﬁmo 40 mmole)

Z%'n(a(?rlew&g\ @Wfﬂuo%e %7}@? Né)_rpm e EWe7e éo@bh %)a StIITg@ mﬁdlfr&bi 2-(2-(4-(3-

xypropoxygheBylx a7 - dme&\ylwazob[wa]pmmdr) -3 yli MV c}let{\y{?@ﬁmde (82 mg,

1(%% rgm{)@ @q)ldlry i(%lp%@‘ I(%@SO gSTh% iﬁ%r&mﬂa@%«fﬁ% (@?'?O for 30 min and then
?éwfﬁ g\'i'err(lgﬁl éflrobiﬂeralpdrﬁ)xrel Vbfailed werE@pmoveB; arBis wa)onrd thegesidual oil in
el heetate (36 Tmas yashey twiat, Bix T g 0% Ruiis tebic Zoi 3 ytatdr, 2 x 3 i
"br?'l§53 rﬁ§ dn@h ff\l&%é‘fr»%«.g tarllwdoaa Qg% "'he re&dug was punfled by preparative HPLC on an
p@ditecmAﬂtera §Z:|1§ 2R0x2@m Welutmg )W-Ith _78%| Acetonltnle % ? [water + é 1% TFA at
10mlis/min. The peak at 15.4 mins was collected, concentrated and recrystallization from ethyl
acetate / hexane gave 2-(2-(4-(3-fluoropropoxy)phenyl)-5,7-dimethylpyrazolo[1 ,5-a]pyrimidin-3-yl)-
N,N-diethylacetamide (48.6 mg, 59.0%) as chunky needies.
Example 16 - METHOD | — Demethylation
A stirred solution of (N,N-diethyl-2-(2-(4-methoxyphenyl)—5,7-dimethylpyrazo|o[1 ,5-aJpyrimidin-3-
yl)acetamide) (732 mg, 2.0 mmoles) and tetrabutylammonium iodide (812 mg, 2.2 mmoles) in dry
dichloromethane (10 mi) was cooled in an ethanol / liquid nitrogen bath (ca. -70°C ) while being
flushed with N2 . A solution of boron trichloride in hexane (1.0 M, 9.0 ml, 9.0 mmoles) was then
added drop-wise via syringe over 5 min, with vigorous stirring. Five mins later, the ethanol / N2 bath
was replaced with ice, and stirring continued for 2.5 h. The reaction was quenched by careful
addition of ice and water (ca. 30 ml total) and the mixture stirred until all solid had dispersed (ca. 1
h). The semi-solid mass was shaken vigorously with water (50 ml), chloroform (50 ml) and ethanol
(5 ml); solid sodium bicarbonate was added in small portions to neutralize the acids from hydrolysis
of boron compounds, which was complete when the mixture was no longer purple in the presence




mp.: 194-196 0C. 0 1H NVR (400 MHz, DVMSO 1 d 2.90
(s, 3HL CH3), 3.13 (s, 3H CH3), 4.21 (s, 2H CH2),

wa2@8otxsg J = 30.1 Hz, 2H, OCH 2), 4.76 (dm BCHAGZ009001216
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Hz, 2HL CH2F)1 7.08 (d, J = 8.8 Hz, 2H, ArCH), 7.28

(dd, J = 9.6, 2.0 Hz, 1HL ArCH) 1 7.57 (d, J = 8.8 Hz,

OH, ArCH), 7.61 (d, J = 9.6 Hzsg 1H, ArCH) 1 8.54 (d, J

= 2.0 Hz, 1HIATGH). 3C NVR (100 Miz, DVEQ), d 28.9 (CH .
2f excess Bcqrbanaies) The Braanic dayeswas) separgisdganddhé daueoysophgsq gxtracted with

% éﬂkzr@?nﬁg%lx?drﬁl ﬁ%o%ﬁlﬁﬁcgor ngﬁ waslvlébhgd with &ite brine (50 mi),

ridd Na6304Lehd evbpatated {oQ)ive almta}hn@,serm-gohq, w_tuq: wgs§ yied with acetonitrile

inyiné e e Aoy ol po Bl 4Pyl 08 ey

Q@KH\}% ph@nﬂ) Hﬁﬁdlﬁ’@mylbyrazo!b[ﬂf}?a]p)mmdlrla yllaBetamida (620G 88.1% yield) as
60. 60, N = 11.15 0 PBR106

ZV"(‘QDQ es2- fI uoroet hoxy) phenyl) 6- chl or oi ni dazo[ 1, 2- a]
[kamglie 17 SMETHOD  ~FRferififion &f nlvRyriddfMesMz, DMVBO) d 2. 65

SA ’:miggrglofi-@ (2 mgwqylgt)enyl 617rp'm@ i aszg';[1éFt‘)irygr_i%gziquw)gﬁﬂ%%rnylacetamide

Sﬁ%% g %ﬁlp‘{é)%) féltf%Ar@nCasdﬁe a?'ﬂn /f‘rS@'fﬁmole alﬂme{hwcbulfokdé 0.60 ml) and

Aol@ie, (1.8 mh3n 4 4-ml gontairgr was—p_tlrreq and matgpwlowlygo Q7p°Q (pll bgth temperature) to
1H

Mﬁwem&@mﬁsﬂ%& %gteg '[rﬁéjﬂglng'éwa;w@_@)vﬂﬁ)ég %3%8 and kept at

H65-118CAotizh. HaHidbled Rikkiude waks dillited with Bth§l acketate(Bil) washed (water, 3 x 1

ir%lgb@\e( Arr%:gdnecié% 504( /Ql)“ 1e:llp%@ eé%lg?'%@l cry%g@nel%%wec%as purified by
JExﬁé’pa?an(:eCNPLdf}@ aft Afitéoh, Allfihd 098 b5Ox22rf Bolbmb ©ing Wih: 80% Acetomtrlle 20%

S(+ve) m z3 ( . Elemental Analysis: Calcuy

erc B1%e TFA at\@Qm?s/n@ —Thegpesk: aty/.4 mMNas,\polleciqda 6oPncentrated and
i@%llgaf“ 05\5<?|t§e'5 resﬁfn €0|I 7rom|\ét Ilaéetéi@/ h@ﬁ’a%%ﬁv@ 385 m of] 2-(2-(4-tert-

uoroet -6-chl oroi m'dazo
yutylpihemy) Ea-fyjopmmmdaoh 2rh]qyr|daz_m I)N Nyiethylacetagide o[(érag/p )s as colourless
tP%erved in NVR. NMR (400 MHz, DVMsSO), d 1.06 (t, J =
P, 1.5 H cH3), 1.17 (t, J = 7.0 Hz, 1.5 H, CH3),
ZE@mple 18 - Radiosynthesis to form alkyl fluorides.

/Cr"j o OTs HF /CFN o ~F
o’ N K,COy/K222 o N
NEt, CHACN NEt,
o 0

['8F]Fluoride, in the form of H'F, was produced by the 'O(p,n)'®F nuclear reaction by
bombardment of 180-enriched water target. The aqueous [*8F]fluoride solution was added to a 2.5-
mL wheaton vial containing dry acetonitrile (1 mL), Kryptofix 2.2.2 (5 mg, 13.3 pmol) and potassium
carbonate (2 mg, 14.5 ymol). The solvent was evaporated under a stream of nitrogen at 90°C with
a reducing vacuum. This azeotropic drying was repeated twice by further addition of acetonitrile (2
x 1 mL). The tosylate precursor 2-(2-(4-(2-tosylethoxy)phenyl)-6-chloroimidazo[1,2-a]pyridin-3-yl)-
N,N-diethylacetamide (2 mg, 3.6 pmol) was dissolved in acetonitrile (1 ml) and added to the dried
Ko22.K2CO3.KF complex. Stirring and heating at 90°C continued for 10 to 15 mins before the
reaction mixture was diluted with mobile phase and purified by reverse phase HPLC on an Alltech
Alltima, C18, 10y, 250 x 22 mm column eluting at 10 mLs/min with 45% acetonitrile, 55% water with




(s, 1.5H, NCH3), 3.10 (s, 1.5H, NCH3) , 3.37 (g, J =
7.0 Hz, 1H, NCH2), 3.47 (g, J = 7.0 Hz, 1H s NCH2),

wa2®8023%¢ 1H, CH2), 4.23 (s, 1H, CH2), 4.29 (Per/Al2007/001216
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29.8 Hz, 2H, OCH2), 4.76 (dm J = 47.9 Hz, 2H CHF),
7.08 (dm J = 8.8 Hz, 2H, ArCH), 7.28 (dd, J = 9.4,
2.0 Hz, 0.5H, CH), 729(dd J51—94 20I—|z, 0. 5H,

CI—? 755dJ—8 ,d].=.8.8
% TEA. 'Izne@agwact;veeggal( @etwgenzﬁbtoﬂwlns was pplleéggg,’ rigd dn vacuo and then
é&rulﬁgﬁg@ ?I é\'é'zigr Blogb"gal %‘EIU%}@ plééﬂ 28 dﬁl/?@@h%m? %gﬁbn per rat for

mm;strmm)studues 12 3, 13.3 (CH3) 28 5, 29.0 (CH2),
.5 o420 67.1 (d, J =

7 ; t . , CH2F), 114.7
(Ar C@y thelgéi\elfhl ﬁ@edunb%'deﬁ:ctéd%n@dhemdslﬁom a) by aiising methods A - J, the

e e RGC TS

Apsgﬁaggls Cal cul ated for C20H2|CIFN 302 C— 61.62; H

= 10. 78. Found
1MNmthylzig(23{ﬂbydroxyphenyl) -5,7- dlmethylpyrazolo[ 1 5 a]pyr/mldln -3 y?)acetam:de

2 544%3(5 f I uonet hoxy) phenyl ) - 6- chl or oi m dazo[ 1, 2- a] p
)2/"r]F)d‘|2n )-Nisop mp.: 205-206 0C. 1H NI\/R

DNSMR @OQ)I(/IHZ DPMSOYO +.08 (t7J A ,0 Ha43H2Chks), 3H3) é;@ He.ngH, CH3 2.48 (s

e g, P WA 0y o

JRH; CBlp)36. Bﬁ(d 2H8 841, ArCH, 8.83ds],1HJAEH),. 7608 ( d L= 8i8 Hz;u’!-lH ,ArCH), 9. 63

= 9.6 Hz, 1H CH), 7.74 (d, J = 8.8
ﬁEPSi'FhC% 829(d J=7.9 Hz, 1H CH, 8.61 (d,

JMS:E%( eﬁ;, 3’5}3| ﬂ')i) 55 i 3C NVR (100 Mz, DVMSO) d 22.3

ditm;ntal 6&%@!5( %%@at&d fpefa‘zotizI:I@a Q:FI%E—)% ngﬁ o N Aﬁ%a? Find C = 67.97

7.2 118.6 (C), 122.8 124. 8
2‘%;;»6-;%5’(1“%"35%1@ (1(23502 (ArCH)( )142. 1 (C),(CT)43.5 (0,
1BBRO9I(C), 167.1 (CO). M5 ES(+ve) m z390 (Ml).

e

p.. 148°69. PBRW .
S ool BRSERS S AL LA P 458l g, 20
I3HL BHE)t 2.69( s'3|-7 CHa)}8.28 B U SD)Hz, 1H, NEH), 3.52 (- J % 710Hz, 1BHICHy), 3. 83(
CZFI-I?CH2)24 %8 (dm J=30. 11 Hz, 2H, OCHy), 4.76 (dm, J = 47.6 Hz, 2H, CH2F), 6.84 (s, 1H, ArCH),
7.06 (d, J= 8.8 Hz, 2H, ArCH), 7.72 (d, J = 8.8 Hz, 2H, ArCH).
13C NMR (100 MHz, DMSQ) & 13.1 (CHs), 14.2 (CHs), 16.3 (CHa), 24.2 (CHg), 27.5 (CHz), 39.81
(NCH-2), 41.6 (NCH), 67.1 (d, J = 18.9 Hz, OCH,), 82.1 (d, J = 66.0 Hz, CHF), 100.6 (C), 108.3
(ArCH), 114.5 (ArCH), 126.3 (C), 129.3 (ArCH), 144.5 (C), 147.2 (C), 153.4 (C), 157.3 (C), 158.3
(C), 169.0 (CO).
Elemental Analysis: Calculated for C22Hz7FN4O2, C = 66.31; H=6.83; N = 14.06. Found C = 66.47,
H=6.89,N=14.17.
PBR101
2-(6-chloro-2-(4-hydroxyphenyl)-imidazo[1,2-ajpyridin-3-yl)-N,N-diethylacetamide
1H NMR (400 MHz, DMSO), 8 1.06 (t, J= 7.1 Hz, 3H, CHa), 1.16 (t, J=7.1 Hz, 3H, CH3), 3.32 (g, J
= 7.1 Hz, 2H, NCHy), 3.4 (q, J = 7.1 Hz, 2H, NCHy), 4.18 (s, 2H, CHy), 6.83 (d, J = 8.8 Hz, 2H,
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CH2CH2C CH2CH2); 3.40(g, J = 7.1 Hz, 2HIC 2CH3);
3.44(g, J = 7.1 Hz, 2HL C 2CH3); 4.11 (s, 2HICH2C=O);

wWae2m3/082396 J = 6.2 Hz, 2H, OCH2); 4.59-4.75 (dtPCIDAB2007/001216

5.9, 47.3 Hz, 2H, FCH2) ; 7.05 (d, J = 8.8 Hz, 2H,
ArCHx2); 7.24 (dd, J = 2.0, 9.5 Hz, 1H, CH), 7.54 (dd,
J—08 95Hz,1H CH), 7.58%d, J = 8.8 Hz, 2H,

At {46 (8 Myaﬂowﬁzdﬁbﬁsﬁ%ﬂeﬂw) s b NG, 4z 04 e 1,
QJ@MBQQ?@ %ye'»w % erH)léet &)ZQGH éh*) NVR (400 Hz DNSO)

23
FP0L OMB) (100 Mz, wsow 1emgH3 343;@ (79) 287t 3 39{91N(lelg) 41.6 (NCHz),

%%cr@ﬁgwqg?gémgﬁ 188 gF%%Z &gﬁ% 6|2§0(c 129.1

AATIH) (1t42110)=1&92 OHA572HC), BROCRY), 4. 22 (s, 2H,

3%7:%) §§&ii—86l—|212HArCHX2) 7.31 (dd, J
(+vg) /2358 M+ 7.55 (d, J = 8.6 Hzl 2H,

ppioE) 7 62(d, J = s Hz, 1H CH), 8.52 (d, J = 1.7
Hz1T TH1 . PBR114 - , .

2- (22(4(24ﬂqozaeﬂwfeﬂewcwmi@wéw1 3-2lgyrichn Syl diptfycqtarpide,

]rﬁé 1412@3y|) ,N-d 1H NI\/R(4OO HZl DI\/BO) d 1.07 (t, J

W 3H, CHB), 1.17 (t, . 3HICHB), 3.34
('th,NNIR (400 MHz-DMSOL e84, o = :ZOd-gl;z 34, cua 4 18 ( t;_JHzo&HsH CHa), 3.34 (q, J

Ck?bglz%h—gﬁcg@t @%f 71}%2?7 &%4%%&% 833)? §L80.1 Hz, 2H

OCH, 4181dritHl = O Bz, PHOGHAF, 7.08 (¢ = BHHZ, %ArCMd—B&z()idJ 9.4, 2.0 Hz,

grﬁ%ﬁrﬂgws’u?@.@) 2 dfom B2 (9 48 JHLREH) 852 (=20 e,
8A,@g (dd J = 0.7, 2.0Hz, 1HICH). 13C NMR (400 MHzl

s, ) 1Pt 85000, RRHED w671
@J %%H%%d%%za%&%—%eé%cﬂﬁ1@4?7&/3}@4) 71?65@1)1171 (ArCH), 118.4

((C),,123.6 TATGH!), (124D ArQiﬂ; 1229((25)@?9 M&ﬁﬂbm&#i@ 14351401 545¢.9 (C), 167.0
Z(C - (3- bronophenyl ) - 6- chl oroi m dazo[ 1, 2- a] pyri di n-3-y
YN, N- di et hyl acetam® m p.: 154-155 0C. 1H NWR (400

- MR ESDN@D)?/MOA(M{)I (442 (MK, 7.1 Hz1 3H, CH3), 1.23 (t, J

(%{em@taﬁ%alx&;ﬁ%@eg&%%@é\go 7C 1%5&1_@12}\! %(}g@ Found C =

(6061, H=5.70,R=1943. Hz, 5 1H, CH), 7.46 (m 1H ArCH) 1
7.60 (m 1H, ArcH), 7.68 (d, J = 9.5 Hz, 1H, CH), 7.66
(P A1 . ArCH,

2-(2-(4-(2-fluoroethoxy)phenyl)-6-chloroimidazo[1,2-a]pyridin-3-yi)-N,N-dipropylacetamide

m.p.: 158-160°C.

1H NMR (400 MHz, DMSO) & 0.81 (t, J = 7.3 Hz, 3H, CHs), 0.85 (t, J = 7.3 Hz, 3H, CHs), 1.5 (m,
2H, CHy), 1.6 (m 2H, CHg), 3.25 (m, 2H, NCHz), 3.32 (m, 2H, NCHy), 4.23 (s, 2H, CH), 4.29 (dm, J
= 30.1 Hz, 2H, OCHy), 4.76 (dm, J = 47.9 Hz, 2H, CHzF), 7.06 (d, J = 9.0 Hz, 2H, ArCH), 7.29 (dd,
J=9.6, 2.0 Hz, 1H, ArCH), 7.56 (d, J = 9.0 Hz, 2H, ArCH), 7.61 (d, J= 9.6 Hz, 1H, ArCH), 8.50 (d,
J=2.0Hz, 1H, ArCH).

13C NMR (100 MHz, DMS0), 8 11.0 (CHs), 11.2 (CHa), 20.5 (CHz), 21.6 (CHz), 28.8 (CH2), 47.1
(NCH.), 49.0 (NCH2), 67.1 (d, J = 19 Hz, OCHy), 82.3 (d, J = 165.7 Hz, CH:F), 114.6 (ArCHy),
116.4 (C), 117.1 (ArCH), 118.4 (C), 123.0 (ArCH), 124.7 (ArCH), 127.0 (C), 129.1 (ArCH), 142.2
(C), 143.3(C), 157.9(C), 167.5 (CO).

MS: ES(+ve) m/z 432 (M+1).
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superinposed), 7.72 (m 1H1LArCH), 8.65 (d, J = 1.9 Hz,
CH). 13C NWR (400 MHz, DVBO d 13.03, 14.14 (CH3),

wQ20089223%0. 90 (CH2), 41.68 (COCH2) , 119.19, 1#CI/A62007/001216

120. 66, 123.58, 124.91, 127.09, 128.26, 131.868,
132.04, 132.51, 138.24, 143.34, 144.04 (C), 168.60
(C=0). 10 M5 ES(+ve) mz 420,5%22 (Ml ). PBR117

e a1 SR e AR BB o -
J =7.1 H, 3H CH3 1.28 (t, J =

%%%fér'}crtz? 3.40 (g, J i s:7)1Hz 2H( NCH?) ;

395:510 J:71HZ 2H, NCH2); 3.84 (s, 3H, OCH3)

ﬁg é@f ?Zc' tym ?he)g/')_}%w?'@ QgchZo Q@ld&%ﬂ 2. @Kr@m% % ?ﬁ’bﬂgﬁ 1)§/é)etganone

he.p.: 288-152°G. ArCH); 7.93 (d, J = 9.4 Hz, 1HICH). MS:

SRR BN TsGl L 358 19 T S Y2544 4=57412,24 NCHo),

wsgﬂ@we 73Hy|2)+ Nch d4 & @yiwm)awglmm& 30. 1%23@9 O@H‘ﬂz) 477 (dm, J =
14731;37( gH, (}izE 7.01 (q,@g Q;H-Iz @HgngHg 729 (‘éQq /% 9. gzp @C[E ArCH), 7.59 (d, J
Stﬁo gg%g Aro}I gl b1 (8 J—%?_P Héécl_:\gm s é&'CﬁZé 0 H3. 19i0A|(GH

11PC NMRQH)Q MHz, waoj 5 24.6:(Qop 257 (CH2H29 Ha) ,74577ng13|@», 46]1 (NCH), 67.1

%%%H?@%ﬂ%ﬁ@pé@ﬁzgﬂlf&di? BB 4181 (CHH17.1 (ArcH), 1185

@2234(%@)42{386%%) 1@70hiCpr|29 {AGHp [142.2(G)] p4&5 @)n153:8 (C), 166.1
N, N-di et hyl acetam de mp.: 118-119 0C. 1H NWVR (400
CD3CN)dO98(tJ:74Hz 3H, CH3); 1.11 (t, J

;Mg ),%)j40§{-m1hzl 15 (t, J o = 7. 1HZ 3H, CH3);
. 50 2H1 76 (m J =
FEiomenta AoRvgecatoHelsd 165 CodinGRIOAL 5 6A7PEH 27§ 10, Found C =
MRy ign, I D 68 e 2 A 72 ?ddZHJ
:_P&!;KEQZOHZ 1H, CH); 7.5 (dd, J 9.6, 0.7 Hz,
Wé (2- @)o?oe&ﬁm)dﬂqnylﬁ%%l%:gg%@h% 7f6y:’%7n%l) -N, Re- cﬁrﬁetﬁﬂﬂeta%lde

m.p.: 194-196°C.

1H NMR (400 MHz, DMSO), & 2.90 (s, 3H, CHz), 3.13 (s, 3H, CHs), 4.21 (s, 2H, CHy), 4.29 (dm, J
= 30.1 Hz, 2H, OCHy), 4.76 (dm, J = 47.9 Hz, 2H, CHJF), 7.08 (d, J = 8.8 Hz, 2H, ArCH), 7.28 (dd,
J=9.6, 2.0 Hz, 1H, ArCH), 7.57 (d, J = 8.8 Hz, 2H, ArCH), 7.61 (d, J= 9.6 Hz, 1H, ArCH), 8.54 (d,
J=2.0Hz, 1H, ArCH).

13C NMR (100 MHz, DMSO), 8 28.9 (CHz), 35.3 (NCHa), 37.0 (NCH3), 66.1 (d, J=19.0 Hz, OCHo),
82.3 (d, J = 165.7 Hz, CHzF), 114.7 (ArCH), 116.3 (C), 117.1 (ArCH), 118.5 (C), 123.0 (ArCH),
124.7 (ArCH), 127.0 (C), 129.0 (ArCH), 142.2 (C), 143.5 (C), 157.8 (C), 167.9 (CO).

MS: ES(+ve) m/z 376 (M+1).

Elemental Analysis: Calculated for C1gH1sCIFN3O2; C = 60.72; H = 5.10; N = 11.18. Found C =
60.60,H=5.09, N=11.15

PBR106

2-(2-(4-(2-fluoroethoxy)phenyl)-6-chloroimidazo[ 1,2-ajpyridin-3-yl)-N-methylacetamide

m.p.: 255°C.

'H NMR (400 MHz, DMSQ) & 2.65 (d, J = 4.7 Hz, 3H, NCH3), 3.99 (s, 2H, CH2), 4.30 (dm, J=30.1
Hz, 2H, OCHy), 4.77 (dm, J = 47.6 Hz, 2H, CHJF), 7.08 (d, J= 9.0 Hz, 2H, ArCH), 7.29 (dd, J = 9.6,



2-(2-(4-(4-fluorobutoxy)phepyl)-6-chl oroi m dazo[ 1, 2- a]
pyridin-3-yl)-N Ndiethy*” mp.: 102-1030C. i H NWR

W@ 208/0M3eg CD3CN) d 1.15 (t, J = 7.1Hz, 3HICH3)CT/AU2D7/001216
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(t, 3HL J = 7.1Hz, 3H, CH3); 1.9 (m 4H, 2xCH2, OCH2CH

CH2): 3.4 (q, J = 7.1Hz, 2HICH2CH3): 3.45(qg, J =

7.1Hz, 2H, CH2CH3); 410(tJ_61HZ 2H CI:HZ)

414(8 2H, CH2C=0; 448464A§

0t LA, TR (6, o 86 Bl AL ey = & ggormwdgpw 821 (q, J= 47

e ?‘H'H’I?GL(Q’E;’B%Q"ZQ‘ET E%MZJ _sgngfd N
I, NMEFH100 MRz, DREONGE 2581219 2D 7(MH1)) B7.PiBR12119:2 Hz, OCHy), 82.3 (d, J =
L i N TR TR, oo

%@&Puﬂgp@ém 1412 051@3342@2 153!9 9&%%%) 3?;3(Eq,JJ

Mg Eﬁ@vstm/Z.@ﬁﬂ@ﬂﬁth) 3.55 (g, J = 7.08 Hz, 2H,
6 )
W épé‘l%ﬁbc?ﬁz}l?%g"fo WNgoé GEIZ 59331 Hif Af; cﬁo& h‘|Z61 Found C =

(&9,85,]H=4s778N§1H—|§7. 2H12xArCH); 8.2 (d, J = 9.40 Hz, 1H
C=N). PBR123
4-tert-butyl phenyl)-6-iodoi m dazol[ 1, 2- bI] pyri dazi

ne-R-(442- ﬂd&rd&#ﬁky)phemd) -6-cHlataimbia aap1.2-alpy ridirg- YRk ety -N- -DRIBYBRCEtAMide
107{1&% 08 Hz, 3H, CH2CH3): 1.29 (t, J = 7.08
ers); 0 1.32 (s, 9H, 3xCH 3) ; 3.83 (g, J =

7T\1Qﬁrot‘é%ers%bber\9éﬂ2rq¢ﬂh 3. 55 (g, J = 7. 03 Hz, 2H

S N L4oe Mz, BMSS), 5 3 D6t U2G ORE. 15 H, B B el LR e P H, CHo), 267
(@t (Tic%)l& 30525 NPT (@ P- 79 Hel 15, RCAY, 847 (6, J= 70 Hz, TH,
Z\JQI’-&) @a9t(erit, BH)y4-BhisniH,CHa), 629 a5, Wi=R9A 2 20, P4 19L8m, J = 47.9

AR R 1 B R R ORE, 0 A2 -

I'QL4 23Hz, CISRICER), 7.5 (B U (88 HB HIHRAICHS )7, 573(d,38= 8.8 HzJ1H; ArCH)g7.61 (d, J =
F5%& 15%9‘@42@5? 544,08 D08 {7453 na PR BN, 8530, v-20
; 748(d J—85Hz 2H12xArCH); 7.7 (d, J

d_Q@MFtﬁQQ MHz DMS(();H)G 123, 1%3 8H3 J28_5 929% C,-_I%, 32].‘5!):' 34.5 (NCHa), 42.0, 43.8
(NCH_), 67.1 (d, J = 19.0 Hz, OCHz), 81.3 (d, J = 165.6 Hz, CHzF), 114.7 (ArCH), 116.4 (C), 117.1
(ArCH), 118.4 (C), 123.0 (ArCH), 124.7 (ArCH), 127.0 (C), 129.0 (ArCH), 142.2 (C), 143.4 (C),
157.8 (C), 167.4 (CO).

Elemental Analysis: Calculated for C20Hz21CIFN3O2; C = 61.62; H = 5.43; N = 10.78. Found C =
61.34,H=5.48, N=10.70.

PBR110

2-(2-(4-(2-fluoroethoxy)phenyi)-6-chloroimidazo[1,2-a Joyridin-3-yl)-N-isopropylacetamide

m.p.: 205-206 °C.

1H NMR (400 MHz, DMSQ) & 1.11 (d, J = 6.7 Hz, 6H, 2 x CHa), 3.89 (m, 1H, NCH), 3.96 (s, 2H,
CHp), 4.29 (dm, J = 30.1 Hz, 2H, OCH), 4.76 (dm, J = 47.6 Hz, 2H, CHF), 7.07 (d, J= 8.8 Hz, 2H,
ArCH), 7.29 (dd, J = 9.6, 2.0 Hz, 1H., CH), 7.62 (d, J= 9.6 Hz, 1H, CH), 7.74 (d, J = 8.8 Hz, 2H,
ArCH), 8.29 (d, J=7.9 Hz, 1H, CH), 8.61 (d, J= 2.0 Hz, 1H, CH).



PBR125
2- (6, 8-di chl oro-2-(4-nmet hoxyphenyl )i m dazo[ 1, 2-a] pyri d

WO pdo8a22396 180- 181 OC. NVR(400MHz, DWVSO) d 1. OFCT/ApP20)7/601216
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7.1 Hz, 3H CH2CH3), 1.17 (t, J = 7.1 Hz, 3H, CH2CH3),
3.33 (q, J = 7.1 Hz1 2HL CH2CH3), 3.44 (q, J = 7.1 Hzl
2HL CH2CH3); 3.81 (s, 3H, CIZI—B);s 4 22 (s, 58

2HLCH2C=0

J3G N$IRo(1 %/Ing.DMﬁé})Aﬁ @23, (CI7I3 6@) { (sz); 4&7?Néﬁ{%7 14d4J ffq}o Hz, OCH),

?&Qﬁ@( 9= £ i.g l-gzcéggﬁj 12%59%%@2% 16749@0%18 G228 (CH), 124.8
](CBIQ(WHQ(I?S)ZQ-ZS(NQ‘B, 1(4&2th)) 14315, (), 1157 @A@)CFG@) (COL17. 54,

) . , 122.55, 123.63 126.01 (C),
ﬁg-.%’“@}f”kﬁéﬁ&\g’jq)) 139. 52, 143.75 (c()C,H) 15991~ ()
(Berfer@ An&lﬁﬁs (B0 orNH: FEHN:0.) C £r6152486 5.4% N = 10.78. Found C =

PBR12 ono- 4- met hoxyphenyl ) - 6
-@i]éhﬁcf%oﬁ(‘ 595 1, 2-a] pyridin-3-yWmp.: 190-191 OC
opaAt INVR( 400MHz, DMSO) d 1 09 (t J =7.1 Hz, 3H,

=2-(2-(4- (%ﬂuor«qu&@e@y}l) 6- qblo;@m(dqzo[ 132 g]py;nd@ w) N QIFd/ethyla(cqtam/de

qggcg%ﬂﬁggo(s SH, O1B), 4.25 (s, 2H CRCQ), 7.24
Hz, 2H, ArCH), 7.63 (dd, J = 8.7,

11|HNMIRGG)) Hz7CBEN) 81.13 (t=J 2 7 Hast 1. ‘VB(YQI:(I;HHZJSH q-laigzzo (m, 2H,

?@%@Hﬁ@ ),\,ﬁi@ éggé%gzg%cﬁzd% ); 3%, V5.1 BZGRY BH.CHa), 4.11 (

22H, BHaC<OW4.27 (t,3/06.2 b 2H, DEHROA.FHAE6 (dt ) -nD.8 AT G Hz, 2HHGhlg); 7.05 (d, J

BB oA f4oE V2 § BB AT P4 o P bp g5 bz, 1h oH, 7.58

RH%%—GB H232l-FA7CHx2)7:|B:24¥dd J?“?%% ﬁﬂzgﬂ) E:ﬁe cﬂe )= 73195|z

Bl,’v’_t{lél OCH3 , 420(s oH, CH2C=0), 7.22 (d, J =

FE‘ (2 (é?%hfdz&@%&y)gﬁfnizgg Klﬂ/oc'_‘snﬁdzﬁoﬁ@ Z@H%n @W N N- d:Ziﬁy/éc@fbmlde
AmQH)HQEQOIQ (d, J = 9.4Hz, 1H, CH. MB ES(+ve) m z
it AN R LT T RETES
3ch),) 3.36 (8; di=e8.h ik 2tk ICaClde superimposed with H20 peak), 3 45 (q, J = 6.9 Hz, 2H,
CH:CHs), 3.58 (1, J = 6.1 Hz, 2H, HOCHLCHy), 4.10 (t, J = 6.2 Hz, 2H, OCH2CHy), 4.22 (s, 2H,
COCHy), 7.05 (d, J = 8.6 Hz, 2H, ArCHx2), 7.31 (dd, J= 1.7, 9.5 Hz, 1H, CH), 7.55 (d, J = 8.6 Hz,
2H, ArCHx2), 7.62(d, J= 9.5 Hz, 1H, CH), 8.52 (d, J= 1.7 Hz, 1H, CH).

PBR114
2-(2-(4-(2-hydroxyethoxy)pheny!)-6-chloroimidazo[1,2-ajpyridin-3-yl)-N,N-diethylacetamide

H NMR (400 Hz, DMSQ) & 1.07 (t, J= 7.1 Hz, 3H, CHa), 1.17 (t, J=7.1 Hz, 3H, CH3), 3.34 (g, J=
7.1 Hz, 2H, CHy), 3.45 (g, J = 7.1 Hz, 2H, CHy), 3.73 (dt, , J = 4.9, 5.3 Hz, 2H, CH:0H), 4.03 (t, J =
5.3Hz, 2H, CH20), 4.20 (s, 2H, CH2CO), 4.87 (t, J = 5.5 Hz, 1H, OH), 7.03 (d, J = 8.8Hz, 2H,
ArCHx2), 7.29 (dd, J = 9.5, 2.0Hz, 1H, CH), 7.52 (d, J = 8.8Hz, 2H, ArCHx2), 7.61 (dd, J = 0.7,
9.5Hz, 1H, CH), 8.50 (dd, J=0.7, 2.0Hz, 1H, CH).

13C NMR (400 MHz, DMSO) & 13.06, 14.16 (CHs), 28.72, 39.90, 41.68 (CH), 59.57 (OHCHs),
69.60 (OCH),114.62 (ArCHx2), 116.41 (C), 117.13 (CH), 118.43 (C), 123.02, 124.72 (CH), 126.51
(C), 129.03 (ArCHx2), 142.22, 143.47, 158.44 (C), 167.06 (C=0).

MS: ES(+ve) m/z 402 (M+1).

PBR115



mp.: 124-1250C. H NVR(400MHz, CD3CN) d 1.13 (t, J =
7.1 Hz1l 3H, CH2CH3); 1.32 (t, J = 7.1 Hz, 3H, CH2CHB);

w@2008/082396 J = 7.1 Hz, 2H, CH2CH3); 3.57 (g, J BCTWAWL2062/001216
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2H, CH2CH3); 3.85 (s, 3H, OCH3), 4.15 (s, 2H, CH2C=O);

7.04 (d, J = 8.9 Hz, 2HI2xArCH); 7.24 (d, J = 9.40 Hz1

1H, CH); 774(d J:89H21§>d—|12xArCI—|) 784(d J =

9.40 Hz, CH). Ms: ES(+ve) m z é PBR130

2- msﬁmm(oahany/h@prmgl gtalmd") 3—5’) N(N ﬂhﬂ#f@tamldfazo[

m§ {’fﬁs"é’ 132- 1340C. 59 NMVR (400 MHz, CD3CN) d

7 —705Hz 3H CH3); 1.18 (t, J =7
IHINWHE Y 400MHz, DMSORBI1. 1CKROHZ WiHiz, SHDERRY.23 6, 34(4 HZ.J3H; CHa), 3.36 (g, J

1981 205, 55004 5 i oo o GBI - 10 95

41?‘5'@H{4_|Z7'743 émdtH Aﬂcmzx)ﬁea(m 45 , RrCHY, 7,68k, Jg.ﬁzilz% 1FIA¢HX, @.66 {m, 1H, ArCH,
Ar CHx CHx
7uggyinpgsed), 7:72{mg1lg ArGh), 38%" $3184 (@") 3 =1 she, 1E|)
Mﬁfggd)\'Mﬂz( 69@8}15'213 0BMRQ)4 Ckg:H%ﬁ:z@Zg (3@96) CH%441168 (COCH2), 119.19,

11@555@0@&@&35@124& 27.QR0tR%236, 1%‘06&»132@411@51 ﬁéﬁ@& 143.34, 144.04
]@é @ge %—| X 2), 117.52, 118.59, 121.46 (C), 122.52,

123 60 139.49, 143.68 (C), 158.33 (ArC- O,
m&.mw(epm@)ﬂopﬂﬂﬂlﬂ)l\l- butyl -2-(6

- di I7oro- 2- (4- met hoxyphenyl )i m dazo[ 1, 2- a] pyri di n- 3
rﬁ@i—ns 120C. Rotaners were observed in the NWR

58 164hIoPRS pemethoxyihehiRnidarofla-ibyrioain-Ral)- N,Nedletnyla(cehmme)
1HNI\/R1(40 MHz, DMBO d 0.89 (t, J = 7.

PP 139 26 (m 2H, CH2CH3), 1.50 (m 2H1 CH2CH2CH3
)3 HN @MEN%BDH (%/35 1(m43ﬂF®H3)\|¢*23Xt,,J3 7847 8H, CH3) 340 (q, J

(7.1 Hz=2k, N!JHelh35§+(n ﬁtp&-{_qZH 7NC¢12 @@4 3 3H:QI '8@1 '8)3;,&17@, , CHzC= 0)

Lo e AT YR S panson

21.99@,  £812 &3, CBp. 49 (CH2CH2CH3), 36. 62 NCH3) 48. 39

8 BRI DR’ 5 ?*12% cG), 125,05

(FBAIE 1 127.5 (CH), 130.79 (ArCHx2), 145.55

( %poynlv3—4-m%tgg)&ygﬁenslf)b-%-%ﬁl%r)idazo[ 1,2-b]pyridazin-3-yl)-N, N-diethylacetamide
m.p.: 188°C.
1H NMR (400 MHz, DMS0) 8 1.07 (t, J= 7.1 Hz, 3H, CHa); 1.26 (t, J=7.1 Hz, 3H, CHs); 3.33 (q, J
= 7.1 Hz, 2H, NCHo); 3.57 (q, J = 7.1 Hz, 2H, NCHz); 3.90 (s, 3H, OCHa); 4.21 (s, 2H, CH2C=0);
7.24 (d, J = 8.7 Hz, 1H, ArCH), 7.38 (d, J = 9.4 Hz, 1H, CH); 7.78 (dd, J= 8.7, 2.1 Hz, 1H, ArCH);
7.90 (d, J=2.1 Hz, 1H, ArCH); 8.22 (d, J= 9.4 Hz, 1H, CH).
PBR119
2-(2-(4-butoxyphenyl)-6-chloroimidazo[1,2-ajpyridin-3-yl)-N,N-diethylacetamide
m.p.: 118-119°C.
1H NMR (400 MHz, CDsCN) & 0.98 (t, J = 7.4Hz, 3H, CHa); 1.11 (t, J=7.1Hz, 3H, CH3); 1.15(t, J
= 7.1Hz, 3H, CHa); 1.50 (m, J = 7.4 Hz, 2H, CH2CH2CH3); 1.76 (m, J = 7.2 Hz, 2H, OCH2CH2CH);
3.38 (m, J=7.2 Hz, 4H, 2 X 2H, NCH:CHa); 4.03 (t, J= 6.5 Hz, 2H, OCHg); 4.09 (s, 2H, CH2C=0),
7.0 (d, J = 8.8 Hz, 2H, 2 X ArCH); 7.2 (dd, J= 9.6, 2.0 Hz, 1H, CH); 7.5 (dd, J = 9.6, 0.7 Hz, 1H,
NCCH); 7.5 (d, J= 8.8 Hz, 2H, 2 X ArCH); 8.21 (dd, J= 2.0, 0.7 Hz, 1H, NCH).
PBR120



169.02 (C=O . Rotaner 2 (mnor): 1H NWVR (400 MHz,
DVMBO) d 0.91 (t, J= 7.2Hz, 3H, CH2CH3 ); 1.26 (m 2H,

WEHDOHZGME) ; 1.50 (m 2HICH2CH3 ); 2.86 (s, 3HICNTAIB)G07/001216
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3.35 (m NCH2) , 3.81 (s, 3H, OCH3), 4.23 (s, 2HICH2),
.32 (dd, J =2.0, 9.5 Hz, 1H CH), 7.03 (d, J = 8.8
Hz, 2H, ArCHx2) 7.55 (d, J—§78Hz 2H , ArCHx2),

7.64 (d, J = 2.0 Hz1 1H
eSS okt rents iarim ey L bt ey Ry
%@Q%f‘(?g?%}@) 31 64 (CH2CH2CH3), 34.8 (NCH3) 48 39

, 118.80 (ArCHx2 119. 24
mmmw (40CMHZ, Qrza@memm(toy 7480, 3j:|10|'4333(112p © 30l EAHz, 3H, CHy); 1.9 (m,

. Zie DCHBCEh 30 0L G B B0 < 112, 2H, CHCH); 4.10

E(ﬁUJe\&)HmQH @% (@M 13, 2HPERC3D) 2Lt(824¢44(dmeJ 47.5 Hz, 2H, FCHy); 7.00 (d, J

s i Bl by o2 85 23601 By G A drfwé?ﬂmﬁuhcﬂ* 57606,

CE@SM 2H, Arcmzz)(szss& .F—iﬂlz Hig, NGHJLCH2CH3) ; 1.31 (t, J
7'(s, 9H, 3xCH 3): 3.4 (q, J

7M$_ E%ve)zm’z 4324 - 3 56 (9. 3 = 7.1 Hz, 2H OHROB);

m 2H, CH2C=0); 7.02 (d, J = 9.6 Hz, 1H
C=N); 7.56 (d, J = 8.5 H22H 2% Ar 2 (d,
10-2-(8-1e5t-hattylphey)-Bshhy aipipiazof, &Qipxndazm-#l) b, Nadli /acftamlde

s PBR133
ﬂ?%ﬁ@% 2- (4- met hoxyphenyl )i m dazo[ 1, 2- b] pyri dazi n
13+NMB(4MMszDMS®y6 A0 (tadt: 368 MzpBH, CHICH:), 3T, J37.88/z, 3H, CHzCHs)

el AT e s TR g2

22#1 cﬂlz!? .36 @, .599@0]HZJ|H=CFL0H BZN); 2150 ( @gﬂzggmzazaJangH ); 7.5 (d, J_
@@HazzH Sl 82y -Sosh, T cHC'c‘fﬁ TN o TH O
d, J = 8.9 Hz, 2H2xArCH) 832(dd J = 9.6,
CH CF). 3C NWR (400 MHz & 13. 06 14. 22
(Z;&Bm terw&tywwen)g@ -igdoimidazof - l(]gmngm &H)- Nedigthy amlde

1@@ 3?5 Tg;)g 30 (CHCF), 114.18 (ArCHx2), 120. 85 (C),
128.72 (ArCHx2), 129.26, 129.37 (CHCHCF),
TBANMR(40MEZ, DMSO) 60.07 CHERM)Hz, 38CHEEHs)1 629 00/ % TF§ Hz, 3H, CHCHy);

198 Rl 9‘%) £33 (6 =308 Hz, 2H, CH.CHy): 355 (g, J = 7.08 Hz, 2H, CH:CHa); 4.19 (s,
2H, CH.C=0); 7.50 (d, J = 8.5 Hz, 2H, 2xArCH); 7.52 (d, J = 9.40 Hz, 1H, CH=CH-C=N); 7.7 (d, J =
8.5 Hz, 2H, 2xArCH); 7.9 (d, J= 9.40 Hz, CH=CH-C=N).

PBR124

2-(2-(4-tert-butyiphenyl)-6-bromoimidazo[1,2-b]pyridazin-3-yl)-N,N-diethylacetamide

m.p.: 174-175°C.

1H NMR(400MHz, DMSO) & 1.04 (t, J = 7.08 Hz, 3H, CHoCHs); 1.24 (t, J=7.08 Hz, 3H, CH2CH);
1.30 (s, 9H, 3xCHs); 3.33 (g, J = 7.08 Hz, 2H, CH2CHa); 3.52 (q, J = 7.08 Hz, 2H, CH2CHg); 4.20 (s,
2H, CH2C=0); 7.40 (d, J = 9.40 Hz, 1H, CH=CH-C=N); 7.48 (d, J= 8.5 Hz, 2H, 2xArCH); 7.7 (d, J=
8.5 Hz, 2H, 2xArCH); 8.10 (d, J = 9.40 Hz, 1H, CH=CH-C=N).

PBR125

2-(6,8-dichloro-2-(4-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl)-N,N-diethylacetamide

m.p.: 180-181°C.

1H NMR(400MHz, DMSO) & 1.07 (t, J = 7.1 Hz, 3H, CH2CHy), 1.17 (t, J=7.1 Hz, 3H, CH2CHg),
3.33(q, J = 7.1 Hz, 2H, CH.CHa), 3.4 (q, J = 7.1 Hz, 2H, CH:CH3); 3.81 (s, 3H, OCH;), 4.22 (s,
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2-(6
-di chl or o- 2- (4- met hoxyphenyl )i m dazo[ 1, 2-a] pyri di n-3-y

wo rooBloza396n p. : 186- 1880C. 1H NVR (400 MHz, DVMST/AUZ02401216

(s, 3H, NCH3), 3.80 (s, 3H, OCH3), 3.88 (s, 2H CH2),
7.03 (d, J = 8.7 Hz, 2H ArCHx2), 7.43 (d, J = 8.7 Hz,
2H , ArCHx2), 7.3-7.57 (m 5H58wCH), 7.61 (d, J = 1.6

o, CHlb-CU (6, vt 2H, SXACH) 755 () <59 Ho 2, BRACHS .63 (0, U= 17
| 4- et hoxyphenyl ) i i dazo[ 1,

Yo e B T R B T T Re70%.  Rot aer &

VIRG &IMBL&60 Wi, |D|Ma(})e5 ms 1605 46H 5290 (Gl A0RNRH BY(CHCH), 55.23

AB@ﬁggﬁ% %Qégﬁokgﬁgsﬂé @@d 959, 4%{§ W%Q H %@H’ ), 129.15

2?1@352( WFSHG?MBJSZL /VrCCDI) 166.840C=0)8. 8 Hz, 2H

A 7.57 (d, J = 8.8 Hz,
Vew/z?’)“og&'ﬁt‘é (d, 3 = EC;D Hz, 1H,(CH), 8.65(d, J
=pgm}6Hz 1H CH)SHi{ot amer 2 (mnor): 1H NWR (400 Mz,
(&(2- Qpron@pfzyet &yﬁpnx@&d@%{gﬁwlqazo[gzwg@yrd@ W&dl@hﬁ@etam/de
ﬁﬁlp ,72745(m5HArCH) 742(dJ 8.8

ArCHx2) 7.62 (d, J =1.7 CH),

FHINMR(400MHz, DMSOMHB 1094, J@|—?j1 Hr/sSH, Qg(zcldaagﬂ 391(2 457.1 Hz, 3H, CHCHs),

Y &= 3 ﬁ@f%@% %éb i CEPRAR: gt CRAR AN et 425 s, 2H,
5@%3%'1-724@39%7& , BHATCH),, 7363 (dd, Z—ﬂtzzmmmcmne(d J=17Hz,
b, hgig/s5Ev M pstnlily gy (51 2
%@s@vﬁéﬂ/ﬁ&#.{w (M1)= 30. 1 Hz, 2H, OCH2), 4.82 (dm J

7.08 (d, J = 8.9Hz, 2H, ArCHx2),
= 8. 9Hz, 2H ArCHx2), 7.63 (d, J = 1.7 He,

%Mq 2- g&r ?9@ b weghogy@ff;ﬂd@wda}b[ 1, 2810y ridaZBEBYA N, N-diethylacetamide

-dipc h8@ECoi mi dazo[ 1, 2-a] pyridi n-3-yl)-N, N-di ethy® o
MHPNMRAGINSZ, DMSO) 6 1.07 (t, J = 7.1 Hz, 3H, CHCHs), 1.25 (1, J = 7.1 Hz, 3H, CH:CH),
3.33 (g, J = 7.1 Hz, 2H, CH:CH3), 3.57 (g, J = 7.1 Hz, 2H, CH:CHs), 3.90 (s, 3H, OCHa), 4.20 (s,
9H, CHoC=0), 7.2 (d, J = 6.8 Hz, TH, ArCH), 7.43 (d, J = 9.4 Hz, 2H, CH), 7.78 (dd, J= 6.8, 2.2
Hz, 2H, 2xArCH), 7.90 (d, J = 2.2 Hz, 1H, ArCH), 8.12 (d, J = 9.4Hz, 1H, CH).

MS: ES(+ve) m/z 495, 497 (M+1).

PBR129

2-(6-bromo-2-(4-methoxyphenyl)imidazo[1,2-b]pyridazin-3-yl)-N,N-diethylacetamide

m.p.: 124-125°C.

1H NMR(400MHz, CDsCN) & 1.13 (t, J = 7.1 Hz, 3H, CH.CHs); 1.32 (, J = 7.1 Hz, 3H, CH:CHs);

- 340 (q, J= 7.1 Hz, 2H, CH:CHa); 3.57 (q, J = 7.1 Hz, 2H, CH:CHz); 3.85 (s, 3H, OCHa), 4.15 (s,

2H, CH.C=0); 7.04 (d, J = 8.9 Hz, 2H, 2xArCH); 7.24 (d, J=9.40 Hz, 1H, CH); 7.74 (d, J= 8.9 Hz,
2H, 2xArCH); 7.84 (d, J=9.40 Hz, 1H, CH).

MS: ES(+ve) m/z 417 (M+1).

PBR130
2-(2-(4-(3-fluoropropoxy)phenyl)-6,8-dichloroimidazo[1,2-ajpyridin-3-yl)-N,N-diethylacetamide

m.p.: 132-134°C.



wW@Rr)0sBxBHB) , 3.30 (q,

10

15

20

25

30

1H NVR(400MHz, DWVSQO

) d 1. J=7.1H, 3H
CH2CH3) , 1.17 (t, J =T7.
J =

6 (t
Hz, 3H CH2CH3), 1.32 (s,
.1 2H, CH2CH3) , PGI/AB2(0q/001216
J =7.1 Hz, 2H, CH2CH3), 4.25 2H, CH2C=0), 7.50
(d, J = 8.6 Hz, 2H, 2xArcH), 7. 5 (d, J = 8.6 Hz, 2H
2XxArCH); 7.64 (d, J = 1.7 Hz, §9-|10H) 8.60 (d, J =

%BZWFE 106 Wz, @a;séi:y IE'MR@%OJ% Qr@;hgmpH D165 f%@gjﬁlz' 3, cHa; 2.1 (m,
%ﬁ%ﬁ%@%ﬁé%ﬁ? b 2’7%5@%%% 5{ 450V L227.65Hy, 2H, CHCHy); 4.

((AW/C-83Hz, 218,00GH,); 42, 2Hpem:;® 455 4.70 (dt, J = 61 772 Hz 2H, FCHz); 7.1 (d,

LTS QTH@@?%?% ?aﬁ@é%;ﬁiﬁg’faé%ﬁb@ @ﬁ:@%g%@‘859 @I
o S ot Bilsel 75 isthiolie i Jbi 288 deGlgrerigra, 2085

gg%ﬁch'&‘» fllzth 6@wH§d¥d)y a4 ( I-B)78(§ dﬂ 8182 chHpﬁ A BBMACH x 2), 117.52,
A R A Ry SR Ao g O

( PBR139
1(4tert but yl phenyl ) -6-fl uoroi m da yrid
aNmeyI@—&J&dmmm -D(4- me‘wyphenyﬂlmmm Mﬂ/dm@wh@-mghﬂacg@mlde

3), 5.06 (d, J = 5.0 Hz, 2H, CH2NH); 7.06
bir&%sé Hz, 1H, (CH); 7.4-7.5 (m 3H, Arctbo,, 7.55

(Rbtarﬂersw&e@bk&vedﬁthe RVBHEE)2, baged’éh 'HNMR Irtegrati@) , 7. 9
= 8.5 Hz, 2H, ArCHx2), 8.1 (dd, J = 7.4, 9.6 Hz,
FBQ@'EW (BOES( +ve) m 2303 (M+1). PBRL4O

21h(ravu§ Wszbmswm%xw 62617 301, gHmf@)amBlmszbmwann 50 (m, 2H,

di et hyl acet am* 62

). MO Ga, NCFo8.35 . 2H: UCHh 81 dsigh, O5Har Aeg (& 3H, CH), 445
%n 1% éﬁ@%@'@@# g%;(éﬁ%H JArgH>?2)17 ési(g ?Hgéggi?@ﬁi?%\rc&& 76(d, J=

(ﬁalblz 1H-CH)Y 8.,58(t, 46} 651231H-|£3H) 2H, OCH2) 5.25 (ddt, J=
156 St (fy i omEBy s sy o, 2iiaudE). ) (gricriCHa), 3662
INCHS)H18.39 (CHy), 55.88 (OCHs), 115.78 (ArCHX2), 119.24 (C), 120.17 (CH), 123.16 (ArC),
124.11 (C-Cl), 125.05 (C-Cl), 127.5 (CH), 130.79 (ArCHx2), 145.55 (C-phenyl), 160.82 (ArC-OMe),
169.02 (C=0).

Rotamer 2 (minor):

1H NMR (400 MHz, DMSO) & 0.91 (t, J= 7.2Hz, 3H, CH2CHs ); 1.26 (m, 2H, CH.CH2CHs); 1.50 (m,
2H, CH:CHs ); 2.86 (s, 3H, NCHs), 3.35 (m, NCH2), 3.81 (s, 3H, OCH), 4.23 (s, 2H, CHo), .32 (dd, J
= 2.0, 9.5 Hz, 1H, CH), 7.03 (d, J = 8.8 Hz, 2H, ArCHx2), 7.55 (d, J = 8.8 Hz, 2H , ArCHx2), 7.64
(d, J=2.0Hz, 1H, CH), 8.59 (d, J=2.0 Hz, 1H, CH).

13C NMR (100 MHz, DMSOQ) & 15.50 (CH2CHs), 21.10 (CH2CH), 31.64 (CH.CH.CH), 34.8 (NCH),
48.39 (CHo), 55.88 (OCHs), 118.80 (ArCHx2), 119.24 (C), 120.17 (CH), 123.16 (ArC), 124.11 (C-
Cl), 125.05 (C-Cl), 127.5 (CH), 130.93 (ArCHx2), 145.55 (C-phenyl), 160.82 (ArC-OMe), 169.02
(C=0).

MS: ES(+ve) m/z 420 (M+1).

PBR132

2-(2-(4-tert-butylphenyl)-6-fluoroimidazo[1,2-bjpyridazin-3-yl)-N,N-diethylacetamide

m.p.: 160-162°C

AE



PBRW 2- (6
-di chl or o- 2- (4- met hoxyphenyl )i m dazo[ 1, 2-a] pyri di n-3-y

WO 2008022396 p. : 220- 222 0C. 1H NVR (400 MHz, DNVBE)T/AUR08001216
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(s, 3H, OCH3), 4.29 (s, 2H1 CH2), 7.05 (d, J = 8.8 Hz,
2H, o ArCHx2), 7.06 (m 1H , ArCH, superln'posed)
73760(m4HArCH) 766(@bJ-17

72(d

11H Nméq;xqow@, @@3@\4 e 1;1,2 t,Nl_ﬁ 7. 1@»,{,,@12@@@01 M,lJW Z,:3H, CH:CH);

iy G iR B4 B OIS il oo T

oM CHAC~O 00D, {95 Hoths CHBCUGRN) 756 (691= 82, 28, ZXATCH) 772 (6, J=

BE st thed o 150 %

mmr;oro’\ ft-nmet hoxyphenyl imdazoli -a yri din-

3’4_(6%%% S TR e ) Wa%ﬂgla%étg&ndgs
Aﬂﬁ

@).1347(;476(m3HArCH) 7.68 (d, J = 1.6 Hz,
785$Xm2H,Ar ,7.88(d,J:€§.8Hé,02,
1 400Hiz2 DSO) §1.05 f, o= 7 Hzq 3, Gl Holns25 fisg =) M3 CHECH),
1 4
432/‘?)2&]% 272 }Igl?ﬂoifgg 350I§%n ;1 iz, 2H 8- di cﬁCIgsr 03| SF(T)I sa32|-|o OHs), 414 (s,

P IOPGIO) TIOBL th .9 Hal 08, 2, ZoAR ¢ K60 b, CHNVES) (= 89 Ho,
oH2 =

0 3 AEEbs 25 Ml Guetf! 00, 432 (9m

FELAIR (40T DMS@ 8. 18.067 14.224(CH), @&45) 3995421 621 (CHe), 55.21(OCH),

_1o§9§ W%Hléﬁ-ﬁ@fﬁf 16 ¥k 12088 (G TodaP @ 1o (Rroria), 12926

HCF), 136.82 (Cz 144.00 (CCHCHCF), 158.72, 161.00 (CF), 166.57 (C=0).

2- g (2- rret hoxyet hoxy) phenyl) 6- chl oroi m dazo[ 1, 2- a
|n 3yIme 134-1350C. 1H NWR (400 MHz,

%&I{%ﬂ&%&ﬂwx@h@g@ilzﬁd%g 235]%'_'3 -yl)-N-mb@;yl(N-pheJhylgcetamide

mp.:HBG-188°C. NCH-2) , 3.47 ( ,J—71Hz 2H
o) DL SOy kg 0.9
9= 87 H2, 2H, xCI$), 7.43 (d, J = 8.7 Hz, 2H , ArCHx2), 7.3-7.57 (m, 5H, ArCH) 761(d, J=16
Hz, 1H, CH), 8.72(d, J= 1.6 Hz, 1H, CH)

MS: ES(+ve) m/z 440 (M+1).

PBR135
N-benzyl-2-(6,8-dichloro-2-(4-methoxyphenyl)imidazo[1,2-aJpyridin-3-yl)-N-methylacetamide

m.p.: 164-167°C.

Rotamers were observed in the NMR, 60:40 based on 'H NMR integration.

Rotamer 1 (major):

1H NMR (400 MHz, DMSO) & 3.09 (s, 3H, NCHa), 3.80 (s, 3H, OCHs), 4.33 (s, 2H, CH>), 4.56
(CHz-phenyl), 7.01 (d, J = 8.8 Hz, 2H, ArCHx2), 7.2-7.45 (m, 5H, ArCH), 7.57 (d, J = 8.8 Hz, 2H ,
ArCHx2), 7.62 (d, J= 1.7 Hz, 1H, CH), 8.65(d, J= 1.7 Hz, 1H, CH).

Rotamer 2 (minor):

1H NMR (400 MHz, DMSO) & 2.94 (s, 3H, NCHa), 3.78 (s, 3H, OCHs), 4.23 (s, 2H, CHy), 4.72
(CHz-phenyl), 6.93 (d, J = 8.8 Hz, 2H, ArCHx2), 7.2-7.45 (m, 5H, ArCH), 7.42 (d, J= 8.8 Hz, 2H ,
ArCHx2), 7.62 (d, J= 1.7 Hz, 1H, CH), 8.57(d, J= 1.7 Hz, 1H, CH).

MS: ES(a_Lve) mlz 454 (M+1).



1HL CH)1 7.50 (d, J = 8.9 Hz, 2H, ArCH), 7.60 (dd, J =
9.4, 0.7 Hz, 1H, CH), 8.46 (dd, J = 2.0, 0.7 Hz1l | HI
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b- chl or oi m dazol i *-apyridi n-S-yl *N-di et hyl propanam de
5 mp.: 119-120C. 1H NMR (400 MHz, DMsO), d 0.90 (t, J
= 7.1 Hz, 3H, CH3), 0.98 (t, J6F 7.1 Hz, 3H, CH3),

3.15 (q, J = 7.1 Hz, 2H, NCH2), 3.25 (q, J = 7.1 Hz,
MHZ), 3.82 (d, J = 5.6 Hz, 2H, NHCH2), 5.23 (t,

Jo. 525 -di ' -ajbyrdir23-p)-NA-dlet tamid
A s oAl RO A oo
ng.: $4461465C. 2H, ArCHx2), 8.05 (d, J = 8.6 Hz, 2H,

oy AP 7 0y e 9D 2 -

 othi] Piy,CHEGH), 3:48(ayd 3 7.1Nz d!HeCHiﬁHa 423(1952!1,(13&6 O):141984am, J = 30.1 Hz,

(ﬁ-P %gﬁ';)'zzysﬂﬁ% %H]g l-%,@ Pcyj)lzog Q#JH@ OHZEA, ?{@xa Lo5b%d, J=8.9Hz,

Q’@-)XQ);?G%% (s 1.5, 1FI?CBG)859?d 02 1(AHz, AHCHECH3) , 3. 29
2H, NCH2), 3.52 s (q, J = 7.1 Hz, 2H,
3.84 (s, 2H, CH2C=O), 4.13 (t., J = 6.3Hz, 2H,

ggf()l e:rt W @_)076% &lémoroﬁndézrgﬁz §]§yr@m% JIEN, N%tWhMe

7m¢O1QQﬂC J = 8.9Hz, 2H, ArCH2). 1 C NI\/R (400 M—|Z

ey B AT (90 gy v

(C3BEHY), 3x6H5),5530 (63 67.1(H2, 2HA}H:CHE), 845 (B2 =65 idFQHZ&HthHs ), 4.25 (s,

et %m@iz%% gk S ke, M2l o 0 0-17

J+5181ﬁ7c+€<3360 d16919%z(CHO . PBR147

HENTH T SR B, 050t 3439 (CHa, 41,69
loa L Ay 9 61 §99 B2 (A, oz, 13081, 14371, 16057

Hz, 2HLICH2
ccw&eb)166&1(ﬁ4 3Hz 2H, OCH2), 4.48-4.64 (dt,
A@_@_@. , 59Hz 2H FCH2) 7.07 (d, J = 8.7Hz, 2H,
7.45 (d. J = 8. 7Hz, 2H, ArCHx2), 7.34-7.60

(M (G&Hor,om (G}dhlproﬁ}yrﬂm 3 )d),lm/daz:o[ 12-ajpyridin-8w)methyi)benzagides ( d,
m.p..%887-550 C.ll_|1 ).
1H NMR(400MHz, DMSO) & 5.0 (d, J = 5.4 Hz, 2H, CHoNH); 7.29 (dd, J =2.0, 9.6 Hz, 1H, CI-C-

CH); 7.4-7.6 (m, 5H, ArCH), 7.8 (d, J = 9.6 Hz, 1H, CI-C-CH=CH, superimposed with d, J = 8.3 Hz,
1H, pyridyl-CH), 8.27 (dd, J = 2.5, 8.3 Hz, 1H, pyridyl-CH), 8.64 (d, J =2.0 Hz, 1H, CI-C=CH), 8.9
(d, J=2.5 Hz, 1H, pyridyl-CH-N).

MS: ES(+ve) m/z 397 (M+1).

PBR139

N-((2-(4-tert-butylphenyl)-6-fluoroimidazo[1,2-b]pyridazin-3-yl)methyl)benzamide

m.p.: 237°C.

1H NMR(400MHz, DMSO) & 1.35 (s, 9H, CHsx3), 5.06 (d, J = 5.0 Hz, 2H, CH:NH); 7.06 (d, J= 9.6
Hz, 1H, CH); 7.4-7.5 (m, 3H, ArCH), 7.55 (d, J= 8.5 Hz, 2H, ArCHx2), 7.72 (m, 2H, ArCH), 7.9 (d, J
= 8.5 Hz, 2H, ArCHx2), 8.1 (dd, J=7.4, 9.6 Hz, F-C-CH)

MS: ES(+ve) m/z 303 (M+1).

PBR140

2-(2-(4-(allyloxy)phenyl)-6-chloroimidazo[1,2-aJpyridin-3-yl)-N,N-diethylacetamide

(@



0 i 3C NVR (400 Mz, DVBO) d 29.66, 29.86 (CH2CF),
30.24 (CH2), 37.12 (NCH3), 63.61, 63.67 (OCH2CCF ),

W@00862238d. 67 (FCH2), 114.71 (ArCH) 1 117.51, RABALZ07/001216
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121.40 (C ), 122.84 (CH), 123.79 (CH), 125.78 (C),
127.34 (CH), 127.98 (CH), 128.93 (ArCH), 129.86 (ArCH)
1 139.58 (C ), 143.26 (N-ArC),l58.30 (0-ArC), 167.59
(C=0). PBRL4964

an212(6&C(2 f 1 uor oet hoxy) phenyl ) - 6- chl or oi mi dazo[ 1, 2- a]

HMM@oégﬁz R i dﬂ07 Pﬁ%&?ﬁ E&ﬁg {510 i HP"&(ﬁQHég 33(q, J=

F:IZ1 HZ B4, CIaRY), 3.4 (@ JEom HﬂZH Q&QHa 42}(-5 2|EI 467(dgoj3 Jeh46, 1.46,5.3

Ha, 2qeraf 5§§p%éﬁ?zézgﬁ ?95%@9@;1 (ot R 1181, B, OH, 6.05

%dwt Ar01842)2, 52 Ha,AH GH).J = 8.5 Hz, 1H, CH,
su erlrrposed) 8. 68 (d J =1.9 Hz, 1H, CH). 3C NWR

DVBO d 29.95 (CHB). 37.12 (CH2). 67.03,

(g%zdl&%m&%x?&enﬁﬁm/ﬁ%ﬁ%ﬁ?% é/])?!clgi%nfilgd‘seﬁéhziéd

(TIEH)22012_22°@4 (CH 1 126.60 (C), 127.34 (CH), 127.95

ol DD LS CHOAR) g MR v

(KE@IGM PGR(I[E,31H ArCH, superimposed), 73760 (m 4H, ArCH), 7.66 (d, J = 1.7 Hz, 1H,

0SB TR A o) Amepls g . s 2 <
(thNMmozoo NECNISDI S17(€1o 288 20088}, 1422 ( eecszmw 65,117.78 (C ),
S oRACHD) 18h(G). TR shas 1380 IEHS) a5 be ), 14880/ 120 18 (Arcrbd),

7138%0 (139.6d &C-' ), 94299 ( NR:NﬂHsmA/Z\chopSee{dsﬁb olgg FgSi ;Iz(l6

Eﬁﬂ‘lli@oro 2- (4 met hoxyphenyl )i m dazo[ 1, 2-a] pyri di n-3-y

RS Ry  rPn O
gﬁfﬂ&@f@(ﬁ& ArgDcméz)’ &44@&&2}@% _791 7’;&3'0 Hz1 1H,

B Mz s ). 48413, 21 .CH}) ?O%QﬁﬂaaHz 2H,
(Aj@Hxa 7;4«1§(|ng Qﬁrgﬁg‘/ Qémfl Gg-lzgj}‘?l Azﬁs;(m I-i%;& 1 (d, J=8.8 Hz,
HH GitH2)! 8.62 @ S51.7 HzHH, BH)..

MS: ES(+ve).m/z 426 (M+1).

PBR143
2-(2-(4-(2-fluoroethoxy)phenyl)-6,8-dichloroimidazo[1,2-a]pyridin-3-yl)-N-methyl-N-phenylacetamide
m.p.: 189-190°C

1H NMR (400 MHz, DMSO) & 3.25 (s, 3H, NCH), 3.90(s, 2H, CH2C=0), 4.32 (dm, J = 30.1 Hz, 2H,
OCH), 4.70-4.85 (dm, J = 47.8 Hz, 2H, FCHy), 7.07 (d, J = 8.7 Hz, 2H, ArCHx2), 7.42 (d, J= 8.7
Hz, 2H, ArCHx2), 7.32-7.58 (m, 5H, ArCH), 7.63 (d, J= 1.8 Hz, 1H, CH);); 8.74 (d, J=1.8 Hz, 1H,
CH).

PBR144
2-(2-(4-(2-methoxyethoxy)phenyl)-6-chloroimidazo[1,2-a]pyridin-3-yl)-N,N-diethylacetamide

m.p.: 134-135°C.

1H NMR (400 MHz, DMSO), § 1.06 (t, J = 7.1 Hz, 3H, CHa), 1.16 (t, J = 7.1 Hz, 3H, CHs), 3.29 (s,
3H, OCHs), 3.32 (q, J = 7.1 Hz, 2H, NCH-2), 3.47 (q, J = 7.1 Hz, 2H, NCH),3.67 (m, 2H, OCHg),
4.14 (m, 2H, OCHz), 4.21 (s, 2H, CHy), 7.03 (d, J = 8.9 Hz, 2H, ArCHx2), 7.30 (dd, J= 9.5, 2.0 Hz,
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5 PBR155
2- (6<hl oro-2-(6-chl oropyridin-3-yl)imdazo[ 1, 2-a] pyrid

WO 2008034396 N, N-d*' 1H NVMR (400 MHz1 DVSO) d 1. OBCT/ApP20)7/601216

7.1 Hz, 3HICH3), 1.16 (t, J = 7.1 Hz, 3HICH3) , 3.36
(g, J = 7.1 Hz1 2H1 CH2), 3.52 (q, J = 7.1 Hz1 2H1L
CH2) , 4.33 (s, 2H cocH2) | 7.@ (dd J = 2.0, 96Hz
CH), 7.66 (d = 8.3 176&2_‘
gl-lacHHzﬁoidwmﬂzsel-mrQI@d76@dd41 84,8751z CﬂM‘tﬁ dd, J=2.0,0.7

(f% % 2 (s, 1HICH, superinposed), 8.62 (s,
83'—1 per-inposed). 13C NWR (400 WHz, DVSO) d 12.99,

1PBAN45 (CH3) , 28.36, 39.88, 41.67 CH2) 117.55 (CH 1

%é & orepeniist oo g SNy oo
1119(15142@;%}{1(5? 166.69 (C=0) M5: ES(+ve) mz 377

‘UMZH GPQ)MQZ(WS@té\&)&%ﬁﬂéﬂW)HW‘&%l 9.98 (ted 10 i 31 £Hp), 315 (a, J

'97 gh%%gg—mo%% q1507l|5-‘f|20§4 NM!YFQ 624(@0./4\% HzDE@Q)HmHz) 5.23(t, J=

gmgHmth  BHEHs), 72 zb 95 MBH:(dH gH)-7€0(¢d 4@9&1Q.8H;;|1|5-I;CH 7.61(d
He8p 5 2rgagsbafia s o Db o1 on A hostaf, A 20 b, on.

JPBR1268 Hz1 1H, CH)1 8.81 (d, J = 1.8 Hz, 1H, CH). 3C

% (%g?é)u WD}\/%@@% 70’ 3‘ mg@)ﬂﬁy%% o@iéﬁ@ﬁnp&%&ﬁ cg%thylacetamlde

J@g %1032@1223550% 122 80 (C), 129.20 (ArCHx2),

AR DN 301 0801 B Dbt A . 216 om,
Z 2 3#%%1@)82 69 (s, 3H, CCH3 3.29(q, J=7.1 Hz, 2H NCH 2), 3.52

'ﬂ %ﬁ@ﬁ (2.3 ) fé

ri dazi n- chl oro

e i1, NNCHR), . 5 (R G A (4 Iz, 2 CT6] 466470 (o, J =

% 86‘?—[} %‘%PQW (s2E:cH o‘ﬂ? 16 93{‘18 Qﬁg‘gh /ggr&% £3 d217'189Hz oH,
Ar6Hk®), 1H, CHpyridine), 7.46 (d, J = 8.4 Hz, 2H
RN 1ag0 AR, DBESO) %, Bgh a8 g%%%la)%gf ré4‘1§ogﬁ-|ic 230 (cH.C-0),
%66% wr(cctﬂcn&)eF 0982 f44|57)(CH§GQ) 6385, 635110 (Ha), 80.04, 81.65 (FCHo),
G067 bA08 FACH 114 BB, 3697 (¢ 12028 (aCH2) 4 88 M47.19, 153,49,
157.34, 158.57 (C ), 169.05 (C=0).

PBR147

2-(2-(4-(3-fluoropropoxy)phenyl)-6,8-dichloroimidazo[1,2-ajpyridin-3-yl)-N-methyl-N-
phenylacetamide

m.p.: 128°C.

1H NMR (400 MHz, DMSO) & 2.14 (dm, J = 25.8Hz, 2H,CHz), 3.30 (s, 3H, NCH), 3.90(s, 2H,
CHzC=0), 4.14 (t, J = 6.3Hz, 2H, OCHy), 4.48-4.64 (dt, J = 47.3, 5.9 Hz, 2H, FCHy), 7.07 (d, J =
8.7Hz, 2H, ArCHx2), 7.45 (d, J = 8.7Hz, 2H, ArCHx2), 7.34-7.60 (m, 5H, ArCH), 7.63 (d, J=1.7Hz,
1H, CH)); 8.74 (d, J=1.7Hz, 1H, CH).

13C NMR (400 MHz, DMSO) & 29.66, 29.86 (CH-CF), 30.24 (CHz), 37.12 (NCH), 63.61, 63.67
(OCH2CCF ), 80.06, 81.67 (FCHz), 114.71 (ArCH), 117.51, 118.12, 121.40 (C ), 122.84 (CH),
123.79 (CH), 125.78 (C ), 127.34 (CH), 127.98 (CH), 128.93 (ArCH), 129.86 (ArCH), 139.58 (C ),
143.26 (N-ArC), 158.30 (O-ArC), 167.59 (C=0).

PBR149



0 8.62 (b, 1H, CHimdazole), 874 (d, J = 2.0 Hz, 1H,
CH pyridine, not fully resolved). PBR159

WQ@2(08/0243ber o- 2- (4-1 odophenyl )i m dazo] PCT/AU2007/001216
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1,2-a]pyridin-3-yl) -N-(2-chloropyridin mp.: 258 0C

Rot amers were observed in NVR Major: NWR (400 Mz,
DVSO) d 3.17 (s, 3H, NCH3), 46443(ABq J:175

2H1CH2), 7.32 (dd, J = 2.0, 9. CH) ,

2-2- (&(Zsfluamethaﬂ)phenﬂ}&qyorqvm@szo( u&a]pmdm 34y/)7N mptfwl N p&qulacetamfde

1Hg§85m 7.64 (d, J = 9.6 Hz, 1H, CH), 7.80 (d,
p 2H1ArCHx2) 8.31 (dd, J = 1.8, 7.9 Hz,
THIMR P300QMYiz, IDMSG)S 3261 (s, BH=NCHS), 380 7s,12H, Ch), 4.3 (dm, J = 30 Hz, 2H,

ol i, R - AP YR 1 0

111160@@ A459.55 @n175H4 57 M18=93 HLPH, AZTHIx2R7.512d}.J658.5 Hz, 1H, CH
133.27, 136.63 (O,

19@perw0§ew @@819 J“lh%“%)dt*diblz)) 142.52, 142.65, 148.71

%NN@?@%@W&%@O)@@Q@@ %12 '((cmbgrsﬁé éﬂzz\w@ 18933, 82.99 (FC
H-Bp4116.68 ArIGHxE)I—|11&QﬁoGAfCH>§%st)O6 @H)3111§A45 gc 1@3@ ), 124.94 (CH),

Zfﬂgbs@r G KB Gyt @,Hﬂzgg)b (RHed, WA&&F@&@%% 28 g\l AIC), 142.90

A@CWBA (C),987.8H(@-AIT),461.8B(C=0).9, Hzl 1HL O - Py-CH),
8ﬁédd J=1.8, 47H211H1CI Py- CH) 18. 62 (m
13C NVR (400 MHz1 DVBO) d 29.24 (CH2), 37.62

( eh/&&?—?&méthbx?phehyl)nﬁ:ﬂﬁzoﬂfﬁ -4]0)ridind34)-M-8o- c(lﬂ'd)pyndlahﬁ -39/9-N-
123.16, 124 , 129.86 (ArCHx2),

gh)éace@)m 137. 44 ( Ar CHx2) 137 95 (O)1 139 05( CH) 1
1@.% .00 (C)1 148.35 (CH)1 148.53 (C)1 168. 49
O fpl e 20 IN VI VO EVALUATI ON OFTHE [

EHBEI%ABEEDQ MHDADIMBORD (3467 (NE3ihEbHs), 3043 SsﬁHt ﬁb‘@)n §°%r€@l J =89 Hz, 2H,

2&4’{:‘59@ LT 8 ﬂﬁtggbaﬂipglélhﬁrﬁﬁ%é 18k 927 iz, 1H,CH), 7.98 (0, =92, Hz, 1,

dlhy8.03laiz i/ 5 92-Hz, 1H,-GHCOL)/ 8.7 (@t Syl ad:lzt‘d'inCth‘é PBR132*.

[LéSE PBRI 32*has been prepared by nucl eophilic
tution of the Br precursor with 18F-fluoride in

the, maﬁ@@m -PbthtsapRenslislidkzolX Bapyriolhd=y/je-(2LEH006pyfiin-3-5l)acetamide

m ns. The biodistribution of PBR132* was undertaken in
IpPr AIG1RAG anal ysis up to 4h p.i. in the brain and

il g@?ﬁ@@d WzSEMS@) BaEeR! 32:2‘%251 Zl;m:s QHECHE )i #iobYd,and 8.9 Hz, 2H,
ArCHx2), 7.44 (dd, J 47 80 Hz, 1H, CH), 7.67 (d, J= 1.7 Hz, YH CH), 7.75 (d, J= 8.9 Hz, 2H,
ArCHx2), 8.18 (dd, J = 1.8, 8.0 Hz, 1H, CH), 8.23 (dd, J= 1.8, 4.7 Hz, 1H, CH), 8.81 (d, J= 1.7 Hz,
1H, CH), 10.20 (s, 1H, NH).

PBR155
2-(6-chloro-2-(6-chloropyridin-3-yl)imidazo[1,2-ajpyridin-3-yi)-N,N-diethylacetamide
H NMR (400 MHz, DMSO0) & 1.05 (1, J= 7.1 Hz, 3H, CHa), 1.16 (t, J=7.1 Hz, 3H, CHa), 3.36 (q, J
= 7.1 Hz, 2H, CHp), 3.52 (q, J = 7.1 Hz, 2H, CH2), 4.33 (s, 2H, COCH_), 7.37 (dd, J = 2.0, 9.6 Hz,
1H, CH), 7.66 (d, J = 8.3 Hz, 1H, CH), 7.69 (d, J= 9.6, Hz, 1H, CH), 8.10 (dd, J= 2.5, 8.3 Hz, 1H,
CH), 8.62 (s, 1H, CH, superimposed), 8.62 (s, 1H, CH, super-imposed).
13C NMR (400 MHz, DMSO) & 12.99, 14.14 (CHs), 28.36, 39.88, 41.67 (CH), 117.55 (CH), 118.45,
119.12 (C), 123.29, 124.39, 125.68 (CH), 129.58 (C), 138.40 (CH), 139.25, 142.67 (C), 148.10
(CH), 149.21 (C), 166.69 (C=0)

MS: ES(+ve) m/z 377 (M+1).



pre-treatnment with PBR and Central benzodi azepi ne
receptor (CBR) specific ligands ( 1 ng/kg) 5 mn prior

wa 20081022386 i on of PBR132*. In vitro binding of BCT/AU2007/001216
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i ndi cated an 1C50 of 29 nMfor PBR and 340 nMfor the
CBR [18F]1 was synthesised in 40-50% radi ochenm cal
yield (unoptim sed) >95% radi oghem cal purity and
speci fic activity of 40-80 GBg/ mMmol. The in vivo
tribution of PBR132* showed high uptake in

b
5788058y Ml 29508 RT3 o

tie..450154°8. ki dney, heart and lung the activity peaked

AR e O 3 (T o s RS B Ym0 e

fAI@Hb(Q— (a8 (4% #181) HiOII-BCB%WGH@I dt= 1481H2T‘rbb(1h-bthﬁ<7ed,d 8.9 Hz, 2H,

LRl 558 Bt A P D BB g e

bd; 0d was Iowthroughout the time of measurenent.
Pre-treatment with PK 11195 and Ro 5-4864 decreased
{116 NNR 4400 Wiz, tmscmr@aw@.e@%eﬁ ikl i 2ndAERgp117.1, 117.88,

| byt I i d g (
T 2R3, Todllh o SRy ‘%W%?a 928, (NTERRZR002 (CH 19519,
t 189.791(8), M40H0 (B}, i1 Ahes, aMtﬁgé&&B 6Y, 16%6mi8=0) 21 SYNFHESI S
ggg tl%XV’st ‘ﬂil ‘gr% M’gﬁ [ 18F] LABELLED | M DAZOPYRI DI NE

@Zﬁﬂ e § 'd eval uation of the fluorine-18
| RBREBBOPYT i di ne anal ogue 2-(2-(4-(3-

f &?éi (1B BeorAB yé’z',(ﬁ:@f ﬁchhopﬁ gg,%?"gg 5 Birlcazol,2-algygjin-3-1)-N-

1ﬂ,gﬁ, g@;‘anp@en prepared by nucl eophilic substitution of
the élate precursor with 18F-fluoride in the

prm@s@h&- 191C. K222, K208 in ACN at 1000C for 5 nins.
TWFNHR%QOSMF& kUMSCgrB 55 g 3B5H Ws (BEH, eHoed. 2’1 {b, 3M, CH imidazole),

brarn an eri pheral SSUGS were anal ysi sed

al.326ld, 592.0; h Hz, 1|'b6ti -pyriding). 7L461(del sPétizf 2L AGHxRN d .62 (dd, J=9.6 Hz,

TR CHNhE £ 4 B MR EROSRE ugke, 16 b miezcle, o

1fuMbresahbdRS. 19-(d,864 9aridk, WHY OHpyridaring)n8.R5 {dhw/ =CBRHa1 1H, CH -pyridazine),

/ nj, e . PBR,.147* 1N Vi
ﬁé&@@%&kﬁe} ek b e Beigine fot lradhédber
apgﬂﬂ59| ow | C50 of >4000 nMfor the CBR [18F]147* was
Sé{fﬁ sised in 40-55 % radi ocheni yi el d ,Hpn-clj_e&ﬁaz ,
G-ehiare:&(iadophpryrimidagel1,gsafoxedins e i iNr(% BhiorgRyripiny:y)Yyaethylacetamide
SRK e,m Egecactlwty ranged from 37-80 GBg/ mmol. The in
vi VO bi odi stribution showed uptake of PBR 147* in
t Retamers meterobbevedBRNMRhe adr enal s showed hi gh upt ake,
iM&?[easu ng from9 %I1Dg at 30 mn p.i to 11 %at 4 h.
he ki dneys the activity peaked at 15 mn p.i.(5 %
| B I9YIR 400 Miezc DMSORD 30V €5, 3H] MEH3),04.46 (ABd, B &.82HDCH.) at.32 (dd, J = 2.0,

406 H 18 e e &, 508 548 B CarcH),7.55 (dd, J = 4.7, 7.9, Hz, 1H, C-Py-CH), 7.64
(d, J= 9.6 Hz, 1H, CH), 7.80 (d, J= 8.5 Hz, 2H, ArCHx2), 8.31 (dd, J= 1.8, 7.9, Hz, 1H, CHPy-CH),
8.44 (dd, J= 1.8, 4.7 Hz, 1H, C-Py-CH), 8.60 (d, J= 2.0 Hz, 1H, CH).

13 NMR (400 MHz, DMSO) & 30.39 (CH), 35.72 (NCH), 94.15 (ArC-l), 116.03 (C), 117.48 (CH),
118.93 (C), 123.22, 124.65, 125.56 (CH), 129.76 (ArCHx2), 133.27, 136.63 (C), 137.35 (ArCHX2),
140.00(CH), 142.52, 142.65, 148.71 (C), 149.63 (CH), 167.38 (C=O).

minor:



was naeintained at 7% througout of the time of the
experinment (15 mn to 4 h). Bone uptake ranged from1l

W@ 2008A%R3m n) to 2.9 % 1D/ g at 4h. The uptake iPCT/AB2007/001216
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ol factory bul bs ranged froman initial 0.66%at 15 mn
to 0.26%at 4h p.i. while the concentration in the
bl ood was significantly | ower.ggPre-treatnent with PK

iﬁﬁ&ﬁ?&@ﬁﬁb@%@ﬁaﬁii&i@i&?irﬁp“rﬁnﬁ%%?&ﬁ%%ﬁiﬁ‘i T, 1H, CH,
SRR, P3FIG 25 s PRCNEAED 88, ROV pbimitndty, 65
perd.p Hg,]r_m, cup,gﬁesqd, &g&mzezlzzt\r?mm&g R(fg.gi\@ BVABer 1 dNCI-Py-CH),
SRRt Earet) SR BRI e

g@;gtgg mggnRr?Lhé ggsemh 812094 5, BRED INCHa)) 94 PERAIC), 16835 (C), 11748 (CH),
RS e e R VB B LR grore. ars
?‘2’21%05’ oH, {039 ABVORC)S MY IBICHE), 148.93 (LB H6d.491@=0%e in

)
ence of K222, 'K2CO3 'in ACN at 100C for 5 nins.
Example@li stri buti on of PBR102* and PBR111* were

S

YVCLEVELYRHQPOE THE AL ABEELED ANABSP YRDAZRK e oz,
$Syrthedis and gvaduatiorsefl e timigazopyrisezings eQ-ér(‘éréeétrb!,lpréﬁféll)'ﬁ'ﬂUOfOimidaZOU 2-

sesse Vo, BrEx L : {4l t he PBR |igands PK11195
WY {ngi;yj)g%&-dgﬂy%ﬁéfﬁﬁgf’ﬁ%@én” for CBRgat 1 ng/kg 5
mn prior to injection of the corresponding tracers.
PBR102* 18F PBR111* R = CH2CH2CH2 18F The
2 and PBR111 are 13.2 and 7.5 for
0O nMfor the CBR PBR102* and PBR111*
wer e nt Resi ﬁgpzl i n 40-55% radi ochem cal yield
non-decay cgfrected and with > 95 % radi ochemi cal
purity. TheGspecific RBR#32iIty ranged from 37-80 GBq/
mrol (un-optimsed). The in vivo biodistribution of
both tracers showed radi oactivity uptake in tissue

[Ufﬂ"m 30%RRs bebh PrepBicd ¢ n@fleoptiislsdBstitution fittee Brlpkevatsorwith 18F-fluoride in
I'bs ranged from0.56" % at 15 nin to 0.40 %I1D/g at 4
Hheppresenee 014022 and K280 in DMF at 158G 88 Mit%om 0. 64 % to 0. 41

gy g DI 0 it 1 0 v v
cand ipefipheraltisbues wasi perfeeméd dherspraificity anthaslostivity oldbe racqswere assessed by
fp{rtg-{%atment with PBR and Central benzodiazepine receptor (CBR) specific ligands (1 mg/kg) 5
min prior to injection of PBR132*.
In vitro binding of 1 indicated an ICso of 29 nM for PBR and 340 nM for the CBR. ['8F]1 was
synthesised in 40-50% radiochemical yield (unoptimised) >95% radiochemical purity and specific
activity of 40-80 GBg/imol. The in vivo biodistribution of PBR132* showed high uptake in tissues of
known PBR. In the adrenals was found an uptake of 13 % ID/g at 30 min p.i and maintained over
the 4 h. In kidney, heart and lung the activity peaked (4, 8 and 16 % ID/g) at 15 min p.i. and
decreased over time to less than 2.3% ID/g at 4h. Bone uptake ranged from 1 (at 15 min) to 3.3%
ID/g at 4h. The uptake in the olfactory bulbs ranged from an initial 0.63 % at 15 min to 0.25 % at 4h
p.i. . The concentration in the blood was low throughout the time of measurement. Pre-treatment
with PK 11195 and Ro 5-4864 decreased the uptake in the brain and peripheral organs except in
the adrenals which showed an activity increase. Flumazenil had no effect in the uptake of PBR132*

in the brain or peripheral organs.
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0.4 at 15 mn to 0.1 at 4 h. The adrenal s showed high
upt ake of PBR102* increasing from9 % 1D g at 30 mn

wW@20080223% % at 4 h whil st PBR111* increased fPORG217/001216

at 30 mnto 16 %at 4 h. In the kidneys the activity
peaked at 15 mn p.i. for both tracers (4.5% 1D/ g) for
PBR102* and (3.2 % 1D/ g) for BBRL11* decreasing to 1.3
and 2.3% at 4 h. Bone uptake for PBR102* ranged from

Gxample2! 15 nin to 1.0 % at 4 h whereas for PBRL11*

STRARRS A i oF e oAbt e mpaZob TpIEER 147
mynthpsier ahd oreyalnation x b ptthd n flydriee-481r dnidazopyligingh analogued 2-(2-(4-(3-

qué‘qrjr{):p{g%asr}eé@g gﬁ 5%8&@5@9@?%&dm ?Q@gﬁﬁeé (,j pthg@lacetamldm

observed with PBR111* Fl umazenil had no effect in the
upt akg of PBR102* or PBR111* in the brain or

peri pher g . | e 23 SYNTHESI S AND EVALUATI ON
OF 18 DPY eOPYRI M DI NES PBR099* and

FEE et s PBR099* and PBR146* were prepared by
nucl eophl

ubstitution of the correspondi ng et hyl
and propyl os‘ precursors with 18F-fluoride in
t he presence of '

C%,g ACN at 100C for 5 mns
The biodistribution of PBROS9* and PBRL46* were ) ]
(RBR 147 trbas been PRparad by awoteophilisisubstitutiornef thedpsyiata prequesg(with *8F-fluoride

3pBe PasenoR bt Kt S BAN A 9P, L 0 e
Gﬁﬁg @Bgsﬁ?lhkzsn ;pff 51?1“ ﬂemwasrperfumzeg rlﬁ SISIB ;a:?wd brgia{adé peipharaktissues were
Aavgen 31 1,90 iy ot - TR DSl R orindBcbFuad assessed

%@%%atn%ntofmlélﬁlﬁ tﬁ’ﬁmﬁd‘an& PK (GHB5 HiiRd25-4864 amth @ith Flumazenil
al ues of PBR099 and PBR146 are 14.9 and 10.5 for

tiorC BRI 1 madka:-55000 0rigs fa inigetiop AEPRIBHT PBRO9O* and PBR146*
"if?(nﬁo ﬁMﬁ]@S’FﬁB‘iﬁQ{ inglc 84 épfé’s%@@'&ﬂmﬁmﬁhnd’ b ®RWACso of >4000 nM for the

n- decay® correc % r adi ochem cal
maﬂ {9F]14Theaspethesisad m& -55%etrgdiocheryiea vieldsen-gecag goregsted and with > 95

TEvabbuaL it R A0 V) ToRBE G Y BB o n o
il tribotioR BfRowddh eptaiket akPBR14PBROBSUe fich inH2BR| Thacadmngls showed high
b, et e Yo S o 1 20 e bR e o o
%5thin H3.(59%DANEnd dddreasmnet tinketoyt andV8.8 %tiD/g at 4h. In the heart the uptake
was maintained at 7% througout of the time of the experiment (15 min to 4 h). Bone uptake ranged
from 1 (at 15 min) to 2.9 % ID/g at 4h. The uptake in the olfactory bulbs ranged from an initial
0.66% at 15 min to 0.26% at 4h p.i. while the concentration in the blood was significantly lower.
Pre-treatment with PK 11195 and Ro 5-4864 decreased the uptake in the brain and peripheral
organs except in the adrenals which showed an increase of PBR 147* uptake . Flumazenil had no
effect in the uptake of PBR 147* in the brain or peripheral organs.

Example 22
SYNTHESIS AND EVALUATION OF ['®F] LABELLED IMIDAZOPYRIDINES PBR102* and

PBR111*
Synthesis and evaluation of two fluorine-18 imidazopyridine analogues PBR102* and PBR111*,



bl ood activity levels for PBRO99*renmai ned const ant
(0.23% over the 4 h study period PBR146* showed a

waoleamsozses from 0.4 at 15 mn to 0.1 at 4 h. TheCT/AU2007/001216
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adrenal s showed hi gh uptake of PBR099* increasing from
6.6 %IDg at 30 mn p.i to 9.7 %at 4 h whil st
PBR146* increased from7.9 at gg0 min to 12.2 %at 4 h.

In the kidneys the activity peaked at 15 min PI f or )
eachrstRBRIO2'sandP BRI Dveyp preparepismawoeophiie substitgtion, qf Hhe gorresponding

LTI AR TRR i s b BBCD: ot
%00eC fér Smingrer eas for PBR146* was 1.0 to 5.0 % for the

AR Soh e PR P s IR S Ty B poroner
tisgiea driabad St ¥8)130 i howedi4 arp.i mlw smsnﬁcﬂvfand’@émmyaoime tracers were
ggglsggjgyun%'geagg%r{g%%gﬁﬁ l faCt F% Br%?gn‘ﬁg? 04, with,Flumazenil for
B Y kg5 Hin P fRje&tfon B’ﬁﬁ@(%?res%dlﬁ’@ﬁeé@* in the

bral n_or pRer al organs 70 dai ns: A fluorinated
A QR (1) : wherein, D, G, and L are
3 1 | ected fromthe group consisting of:
CE;r'L C and\|N, ,@(n_d—J ‘and M are independently sel ected
fromthe grpup_consi sting of C and N provided that at
| east one o® J and Mis C, wherein at |east two of D,

Farfbe ARl " (Geyn and s Y1 absent or is
RERI41*eRI= CHECH.CHg®Rr oup consisting of: O NH and (CHa)
BRSSP A PRBF A6 H BB AP P B o o v

fEEAD PERI02 QHE PBREINS twerd spithesiydirim glG#SS‘Vﬁﬂad(bi:lﬁbnad:akwhald non-decay
C2- C10 al kenyl

G‘@UW‘%@'\W"BﬁtQ%ﬁﬁq'%?h@%ﬁW%tTQ Syt A TR adRfol 3780 GBgémol

t hawedTadi6ctiyuplake in tissue rich
(Uﬁpétf?r{ éeg)ﬂgg@m%:%??dfgﬁﬁ%btﬁ I?f ltb‘tﬁheﬁ%?? rsogen toI \Nhll ighkmtah%;\ etet

dn EBBt Thaapiakg of P 2 heterocyclic ring having between

Opaf%glféctéﬂy 'Bﬁlﬂgﬁ‘ﬂ%%rf%m PaY %% A thix t&&hﬁ%'l%/gfa?ﬂh Wi mlsﬁaﬁmmn*

'oWm g su stltuens v@gn and
Cit féigediirkmlo 6473 to .48 & etctZeminfandrh h respegtivelip Widistilaodiaglyity levels for -

Véﬁﬁ@ ﬂ@d@lﬁ‘éw&a{%@%éﬂ &’86 B%ﬂog rﬁlﬁﬁ* *)showed a decrease from
soMpat 15trkik ®CD.1 & 415 Theadrenals momdmngwupwka ot RBR)WE'ylhcrgasnmpbrom 9% ID/g
1598 i Qo Ttz how a RERAT e T A HaPdnB /s 6% a1 4 h. i the
f BrlepVhe Sctfphkdd s 15 fin f3 fofbo tackrs (48%4/G) for PBR102* and (3.2 % ID/g)
for PBR111* decreasihg to 1.3 and 2.3% at 4 h. Bone uptake for PBR102* ranged from 0.4 % at 15
min to 1.0 % at 4 h whereas for PBR111* was 0.87 to 4.3 % for the same period. Pre-treatment
with PK 11195 and Ro 5-4864 decreased the uptake in peripheral organs except in the adrenals
which showed an increase of PBR102*and PBR111* uptake. In the olfactory regions a non-
significant decrease was observed with PBR111* Flumazenil had no effect in the uptake of
PBR102* or PBR111* in the brain or peripheral organs.
Example 23
SYNTHESIS AND EVALUATION OF ['¢F] LABELLED PYRAZOLOPYRIMIDINES PBR099* and

PBR146*
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al kenyl, C2-C10 al kynyl, QCl1-Cl10 al kyl, QC2-C10
al kenyl, QC2-C10 al kynyl, QCH 2)p-Q (CH2) gCH3 or

W@EREBAIRICQ (CH2) g- @ (CH2) rCH3, each of which iBCT/AU2007/001216

optionally substituted with one or nore fluoro
substituents, and wherein p, q and r are,
indeplenden:jl y, integers betwea9 1 and 3, and wherein Q
is selected fromth consj st i f: NH .Oand S .
nTra@er%Pameangeamiﬁq%r epate ty el syetuen s iresponding

fs Swith NeF- Asth i GOR in ACN at
A ) e s A0 A s K09 AN
J0fSxfondreing., or the group E conprises a fluoro

. f

ﬁﬁg@[oh%fﬁ@ﬂ{on oPIBQﬁd@? hg&&ﬁhr t‘ﬁgr"’%? élfcgnget?ﬂ QDJ@fsoand Irt])ram and peripheral
4is§ues @analysed ay 15, BOMIR,. 1, §h¢4mopnp6hmapeomcw|aad ﬁelectmwe@féhmtracers were

Ea%éwc{by é‘fﬁﬁq et hg%{ﬁ%gﬁ&%é@ﬁ &&ra%ﬁghocégﬁﬁ% Eﬂ%%ﬂ} Flumazenil for

@BE 4 Ingig Srhidiiprior 2o infeétior o the Erebponding tracerso s ubst i t uent
which is 19F or 18F, or the group E conprises a fluoro

sub {ch.is 19F or 18F or a conbination

there up Z conprises a fluoro substituent
QTS 18F or a conbination thereof, with the

provi so atNE i s not-PhF. 4. The conpound of any one

of claims I t'e—3 wherein Qis oxygen. 5. The conpound

of any onePof claims 1 to 4 wherein mis 1 or 2, and n

|pSBRhggrR2c|-|§c|-|2Tshe conmpound of any one of clains 1 to 5
erein pis or. 2, gand r are 1, and Qis oxygen.

?Bnﬂﬂﬁ*ﬁﬁﬁ;ﬂ@@i‘?@” 'PF any one of claims 1 to 6 wherein: M
oyhe Ikﬁ?é é\'g Fgﬁgaﬁ’dqfﬁh;ﬁé"a@nf’i QJJaridS1()QSfonhe[P?BH\/brﬂﬁ£i50b0 nM for the

and L are N,
£BR. PBROIGH. ana PBREA6E overo siihassed iy 49rh8%o fadiachgmyal 1yigld, non-decay

cgﬁgcg{ﬂ%ﬁ Pk ngjs RSN Dufly. 56 3981268y Rngdkfifom 40-80 GBy/imo

one o af s
O(brh -Optimisad). rTbe Imydlvochxodfstnhutloo ofipath tradets showed radioaativity Tptake in tissue rich

ggﬁ?ﬂ% ake {)%’B?-@Ep glﬂ th%vaﬁ%?r@'y ﬁulﬁs ﬁaﬁgeﬁ?@ﬁ\edzﬁé "/éa)rgt fssrmn t0 0.31 % ID/g
at 4 h p.i whilst for PBR146* it ranged from 0.41 % to 0.31 % at 15 min and 4 h respectively. Whilst
blood activity levels for PBR099*remained constant (0.23%) over the 4 h study period PBR146*
showed a decrease from 0.4 at 15 min to 0.1 at 4 h. The adrenals showed high uptake of PBR099*
increasing from 6.6 % 1D/g at 30 min p.ito 9.7 % at 4 h whilst PBR146* increased from 7.9 at 30
min to 12.2 % at 4 h. In the kidneys the activity peaked at 15 min p.i. for both tracers (3.9% ID/g) for
PBR099* and (5.5 % ID/g) for PBR146* decreasing to 2.4 and 3.2% at 4 h. Bone uptake for
PBR099* ranged from 0.4 % at 15 min to 1.0 % at 4 h whereas for PBR146* was 1.0 to 5.0 % for
the same period. Pre-treatment with PK 11195 and Ro 5-4864 decreased the uptake in peripheral
organs except in the adrenals which showed an increase of PBR099*and PBR146* uptake. In the
olfactory regions a small decrease was observed with PBR146* Flumazenil had no effect in the
uptake of PBR099* or PBR146* in the brain or peripheral organs.



X and Y are independently selected fromthe group
consisting of: NH and CH2, or Yis (CH2)n and X i s NH,

wob@se22396 is 1 or 2. 11. The conpound of any PCEATGL007/001216
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claims 1 to 10 wherein R and R2 are independently
selected fromthe group consisting of: hydrogen, d-C
al kyl, phenyl, pyridyl, pyrim7nyl, pyridazinyl and
where Ri and R2, together with the nitrogen to which
KW@msare attached forma heterocyclic ring having
bet wgen a@d@bm&mﬁggp&ﬁ@b (wherein the G -C al kyl
group, t e phenyl group, the pyr|dyl group, the
pyrim di nyl group, the pyridazinyl group or the

het erocyclic ring are g quuu y substituted with

bet ween one and three fluorp ituents. 12. The
compound of claim1 whesgeinm is chloro, mis 1 or
2, Eis fluoropyridylg,) TRior opYyyi g di nyl or
fluoropyridazinyl, Zis NRiR2, 'Ri ' afd are sel ected
fromthe group consisting of: Cl-C6%al kfl and phenyl,
Y is.absent, and X is (CH2)n, wherein nis 1 or 2
IMEINE i s chioro, mis 1 or 2, Eis 18fl uoropyridyl,

18f I lDJGO\mML are m\uepehdevnly éeﬂédeddmmphﬂ grdtﬂ)zoonstt;tmg &: CHl, C and N, and J and
R1R2 erejn

CM)ﬁ@I irdepengeny- 59‘@‘9@1 o e Q?é\{??&%@ﬁl@ Sde ; rqolgw p%@%tﬂﬁ\atuagllgast one of J

>§ntt§/| 5@ \)Jﬁbreer\ﬁt%a@ttﬂoBle% M, 9andL a@N; R3 is chloro, mis
fTuoropyridyl, 19fl uoropyr| m di nyl or

19f| a8 a@gatedd@mthg/grourchngistmmh@, NAHEH® 3R and” R2 are

seI ecf.sgtgeﬁ s%)sen A@é@%nﬁ&f qeiilgr(ﬁédr%saﬂag

or 2 Z |msele%ﬁad|fmdhé g conslstmg of: BR1B2 anEaﬁyk; phenyl

subst] t ut Wi .t I

wher ‘r'fmgzl @p&d@gﬁlykieﬂ gﬁﬁ'}ﬁﬁg#egbt??pu(gorng%tyy%t%drogen Cr-Cro alkyl,
f¢zL(ﬂ5 QIRélﬁnﬂzﬁoOalkyRSﬂ ar?I aﬂdl hete@oarym dash being oftiondlly issbstituted with one or
p eny subst y group, Zis

mwgﬁub@t'tqegtsdaw@ﬁn ap Eyﬁ R is
18f ' Wﬁ?gﬂd EPYngetﬁér W|fhI tHORIPGYRR 'fb/tvhlctpthefﬁe laﬁaohbd %rm a waterocyclic ring

substituted with

glamug) bety_veerg,3 ard ﬁé;_nng\m)r/@pb@rsn opjonally sgbs@uggdk\y;th %ﬂeoor paqr% oy the following
rophenyl or RBis F, mis 1

15%&@% %L6§gr¥+nd?dbéset Ut ed with a G-C al kyI roup

a G -Rzeis a;blectmy frgnndh@ grovip caasigting 0B maloger, £1Ciaaly! A 50 (C1 -Cio alkyl),

b egaty g Ll o plpnpantinded 2 PUP L5 S C

substg fsunegyl gioup ona Gatefd3ryAgriups whereineactois optiaally substijted with one or

0 8 TS TP R B B3, a0
(4RERNING- 0N Blk§ryD QT+iCSo AikyRrQG:-CriBiIReriFl, Q82810 alkynyl, Q(CHz)p-Q-(CH2)aCHs o
Q(CHz)p-Q-(CHz2)¢-Q-(CH2):CHs, each of which is optionally substituted with one or more fluoro
substituents, and wherein p, q and r are, independently, integers between 1 and 3, and wherein Q

is selected from the group consisting of: NH, O and S,
m is a number between 0 and 3;
n is a number between 1 and 4, wherein n in X is the same as or differenttonin Y;
with the proviso that Rs is a fluoro substituent, or
the group E comprises a fluoro substituent, or
the group Z comprises a fluoro substituent, with the further proviso that E is not 4-fluorophenyl.
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phenyl group to which is attached one or nore d-C
al koxy groups, said d-C bal koxy groups conprising one

wW@ro0s02294 | uoro substituents, or R3 is G -Ce aP&yAUN07/001216

chloro, mis 1 or 2 and E is a phenyl group to which
is attached one or nore C - Ce al koxy groups, said d-C
al koxy groups conprising betwedn one and three fluoro

substi tuents, IS th l or chloro or 2 .
a2 1 o The Sormemnd g dap Toepelai B SLardh ot hefhaci Group. which s
Y06 Bitufed-with BFleP¥ith gF.oups, sai d G -C al koxy groups

conprising one or nore fluoro substituents, or R3 is

met hy  orhe panenoand ghclai horsiaim 2 wherel: i s a phenyl group
tFP lswrbégﬁstiﬂ{ghm% @6y 1§ ofior € d- C al koxy groups,

groups conprising between one and
ttliargprfEE cmpnsauﬁmonotsumment which IR3°F er '#rear mygbmbination thereef, or

gt]eet %{8‘#93 CngffaSg%a 5P¢[§Q@> g@gﬂédhl i 4P 6} %Eevg? @mbﬁaﬂon ihereof, with the

qﬁdmbltmteg;mt-@hngl e fluoro substltuent (19F or 18F)

R3 h hl
p h enyh | S f gg tﬁor%/qgu%{](pf gﬂy 8”290039'?'5'5 a 43 ﬂherﬁ'f‘ gﬁi 9"3@% u p of

the frol | qpp ean;fo@ﬁmbflaﬁy orreQf Skl 11&4 wnérem@n i§10r 2,3n@n is 1 or 2.
nunber between 1 and 4. or R3 is nethyl or chloro,

m
i s 16or Z’haﬁ@m@un@,of@nbﬁrmhcla@i%1ute 5twhewm RI§ 1§05 24 angd eyt and Qis
hkoxy group of the following formula: OQ(CH 2)n
. wherein n is a nunber between 1 and 4, or R3 is
chl or7o orTh&centouad ¢fyahy onendf glaimsdito @wheeins CH, D is CH,

is, N LS ' . absent, X is CH2 or
iire%l, P?“‘fﬁfh‘fﬁa@&'gcn&m and R2 are
imhdlﬁmﬁrlchf@NWlsSGdnthlsdHfog{IQm héd;ggen pzrl dy!,ZB ]
p eny an together with the
ﬁ’et]N)W!ﬁzﬁing%gﬁare attached forma pyrrolidine
“ ”9 8. anf*hgcbrﬁ d@H@é\‘Béhy &fe%ﬂ@laﬁiéh&b VWHér@i@l Ryiistditached Itdtgctaﬁbon atom.
substi tuent of formul a - nF, wher

numbek beTmé@rnpoyndaw@nmomtﬁf Ch@su 1stO§rwh6Eea§' Ryl @?wa methy of fluoro and
a}nglI 2m|s lor 2, Gis CH Dis CH Mis N Jis C

q\l Y is absent, X is CH2 or CH2CH2, Z is NR1RZ,
vvher efion Rihe aordpaRad efrapy dieché pleimsdrie BVIhgfelnect ed from

drpge Q) , > , al kyl, or R and R2
%@&B%@Pa%%ﬁt‘%g"#{ﬁ?ﬁ%ﬂ%’éﬂ oﬁ OV?\;:I ch they are attached
fYo8na \ﬁarp)ffdépdnbeﬁtl;n eeledtedgronaheigrﬁjp congisting wf: Ngrand GHz, or
sub gg(%thaslng ubstituent of the formula -
@ié')' i herpin iFd nunber between 1 and 4, or
R3 ' 311”Et1"h¥|com€édn§ olanW ord of Gldirs Fitb 1P whsrelN, RMnldSReCére dhdependently
is N I's I s absent

NgRleEteg from,fﬂprgg@qﬁ) cp@smgpgjofﬂyd@)é@ ,Cmg:églgy{d@c%_ﬁyy@yl @ynmldlnyl pyridazinyl

azin@@{here‘?—'!q %n(fR% 306(; 3( e rfk dgé‘rpto%h*ibﬁttﬁéy‘&eeﬂta&ﬁegﬂg@eal rrl]et%rocycllc fing

i havuag betweer 4 &relt6ving membalisthBrelrmthe C Ce alkyl group, the phenyl group, the pyridyl

group, the pyrimidinyl group, the pyridazinyl group or the heterocyclic ring are optionally substituted
with between one and three fluoro substituents.
12.  The compound of claim 1 wherein:

Rsis chloro, mis 1 or 2, E is fluoropyridyl, fluoropyrimidiny! or fluoropyridazinyl, Z is NR1Rz, Rt and

R» are selected from the group consisting of: C1-Cs alkyl and phenyl, Y is absent, and X is (CHz)n,

whereinnis 1 or 2; or



R3 is fluoro, mis 1, Gis CH Dis N Mis N Jis C
Lis N Yis absent, Xis CH2, Zis NRLIR2, wherein Ri

w@easB239¢ € | ndependently Cl-C4 al kyl, and E i BCHAU2007/001216
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phenyl group substituted with a Cl-C3 al koxy group or
a Cl-C6 alkyl group. R3 is fluoro, mis 1, Gis CH D
is N Mis N Jis C, Lis N mMis NH Xis CH2 or

CH2CH2, Z ph [

B e B et boBir i 5 HRcmatiey. 21
C@e{em R T‘\?rd F\é‘dlreZs%%SG r{fam e bl%u;?Hmm@ungof.@‘LCeMllgﬁarMphdny!,3( is absent,
NRd s ( Gﬂz)arvmerelrm iSA0H2RR are i ndependent |y sel ect ed

f roge i
AR T T A e e

%ﬁhel@iﬁ ReardiR.careselectadsroi tbckz) gup Gnisistingtef: G3-GesalkgHandiphenyl, Y is absent,
: A ' is N .Y s absent, Xis CH2 or CH2CH2, Z

i@d%@&@"'%?ﬂ@wﬁﬁé’ﬁd R2 are independent!ly

%‘l@@ﬂ&@' nf &Qror RYE fsqQmeny subsktited witthal C(Cs &oxglghowb, Z ia R, wherein R

is 19f uoro%{l di ne, 19f] uoro "I dazi ne or

1961-GeAypAndiRsisdiuerapyrigyl orfyoragherfk 8 o, mis 1 or 2, Gis
gﬁés %ﬂrldréf qg?é' dV'Q'Zﬁ Ijs?hﬁl%%sﬁute&whﬁa B-Ce’ alkdi(y EZR)‘BSrZ is NI1RS wherein Ry

- , ! , Wherein R an are
i i516 eDeatyband| Ry iss'Eflueropysidyl for Bﬂhofﬂ)}bh@w@@fn phenyl and Cl-C4

gésﬁ%é'pqrﬁgiﬁjggr );Jlr §h$§fdhgw| %tg& B F’or oéﬂ&f{ﬁ B)ngd?% 'I\Q\?R wherein R
1 i§ C{Ek alkyl arsl H;ii‘%lubnopyrwloﬂmﬂmrdﬁhenw ps N, Y is absent,

i 8 A0 endl suuble i 6 S8R Selp oAty @é'k%%f%oup, o

f R8P, IQIY ls11n E igpténf sitsstitoRd &vltlﬁih GNZ& al@l Qropp Mtﬁstau«mobroup, or

vvltha - C al koxy % mis % ’

dusren mqng Eoriphi SibRjteo pih & Brs aBOR, kiR & eyt oo, or

é&%@_)%) hgrefpi S NRIR 2, wherein Ri andRZare
cte from hydrogen, Cl1-C4 al ky

Jj&ﬂs l(u‘mCepWIuodyhlprOamds Eor &, ﬁlsmbéw i§r(G g, s '@ !§t1e@I 2,andEisa.

\é\ﬁhte@ll %EOWB% @éﬁcﬁ{f&ﬁ ci\l‘?ﬁojBCH @Es‘élﬂé@r @owg‘ %Id &5 Qlkoxy groups

adosprising Ofieios mGlleZlucro sa@idtiiGeiRs, o7 i s NRLR2, wherein R and

F%@f:eg ASTGen gy 1 B e h PRELORHRERG s shadia one ormore -

ok GroGss, vdid 01-0s &koxFgmupecoynpasirayteiweén bRe arfdl ihmerfioerodubstituents,

of fornula (la): wherein, D, Gand L are i ndependently
s@l ected fromthe group consisting of: CH C and N,

afds fneﬁﬁpldor %I?rbem il e aENis layph8rRA @r@&;ﬁ@ vﬂﬁcﬁf@ attaGhe@oP Br more C1-Cs

consisting o nd N provided that at | east one of J
aalkoxwgnosps@aldme%ealk@xxagrou;@acgmpmsm og¢ ommoresfiugro substituents, or

I-?, Sis Mdﬁ%@é@! @‘?& £6r 3 SRR IsRSh8RyPYBuS B WHich T SBcd on€or more C1-Ce
alkoxy groups, said C1-Cs alkoxy groups comprising between one and three fluoro substituents, or
Ra is methyl or chloro, m is 1 or 2 and E is a phenyl group to which is attached a C+-Ce alkoxy
group, said C1-Cs alkoxy group comprising a single fluoro substituent (*°F or *8F), or

R is methyl or chloro, m is 1 or 2 and E is a phenyl group to which is attached an alkoxy group of
the following formula: -O(CHz)aF, wherein n is a number between 1 and 4.

or Rs is methyl or chloro, m is 1 or 2 and E is a pheny! group to which is attached an alkoxy group
of the following formula: -O(CHz)n'8F, wherein n is a number between 1 and 4, or

Rs is chloro or C1-C alkyl, mis 1 or2, Gis CH, Dis CH, Mis N, Jis C, Lis N, Y is absent, X is CHz
or CH2CHz, Z is NR1R2, wherein Ry and R are independently selected from hydrogen, pyridyl,



Y is absent, or is selected fromthe group consisting
of: O NHand (CHand S; Z is selected fromthe group

waeoemsisphg of : NRi R2 and aryl; R and R2 ar ePCT/AU2007/001216
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i ndependently selected fromthe group consisting of:
hydr ogen, C1-Cl10 al kyl, C2-C10 al kenyl, C2-C10

al kynyl, (CH2)naryl, aryl and f3eteroaryl, each of
which is optionally substituted with on

tpheny, §hiCavailklg 05 Bbatd Retogetser with the G'tf%ﬁfbw%'qhgtgw arg; aﬁ@fhed form a
w&ﬁhm@r}ﬂ Xr\%@’ﬁ% ’phﬂ{gl Ei'ouﬁ‘@gbsﬁ%tedtﬁ&eé hpigleVdub&titdeRe of the formula -

rogen y~are attached, forma
Iﬂ{CHf,ch:ybérelnnnsmmbamewebétaﬂéérofs and 7 ri ng nmenbers,

h
\ﬁ;g@plqugyao -#6 g@ﬂﬁbi{s cﬂgh{ii éi-ﬁc%qsé p%lt Mtl)sﬂggolﬂ} L'WE’ NeY R Rabsent, Xis CHe
@r C‘FI@CHJ Ryis NRR, whereinl mcandosz are nndepm\dgnlq lsplecteth ﬁomthydrggen pyridyl,

oro, pr 0, I d .0 - O
A e B o g BB e yacres om
m#&hhé Ll‘Fr1§‘3|anoEE' i§ pﬂéhyﬁbhbh %l%ﬂﬁhte@fwm h edngleosubstituept olithe formula -
ereln each is optlonaly substituted with a chloro,

)(GHDn'Hy whesein nds mrpmbeikatveéend #8A 8+0'wi t h one or nore of
i 5 rB&fmyl %w%{gue%km Ltfue'i\%% L bt E)é'N Yq?ra&m X is CHz 0r CHzCHz, Z

*en
as NB{B&I whe@mmﬁm Bb Bwnnydepert@@nllyz@ﬁCstl(yanﬁthmyl group substituted

B AHBH B AT 0l o .
IH%d@fllﬁUr% hwd;r’gWItslsﬂl-bﬂ istN)dvhis<N, k;Jasnd: wheNeY ris ghsent, XnﬁjCHg, Zis NRiRe,
are, inde e

Wiherein Ry an ?@ 4 @E{)@@&n# %félstsamg é’%ﬁ%%@%ﬂ Q%’}’Rg’ fituted with a C1-Cs
I\jmox@raurporgc1x@gg|kﬂl fbufyhen E is phenyl, E does not have

an 1'0o0do substituent a

(s fluosnm isr i Gis £Hal o 684 s L b NP, Kisittl of Gt Zis pheny.
AP EIFEpten b S o o CECI G GRR. 2, O
423| ichiqoyemig 1 .or 2,43 usﬂhieDaaﬁiﬁxdmw s GLas Wa 1S cbgagt &.!stCPdg or CH,Chy, Z

F RSy o SRR, S ficphcfrtfons -

admmmmoﬂfpyndm figorop@ridaging & flabropyeimidine, ors 1 or 2, g and

g o0 G5 SR M L1 Lol R O

Q:L,"Nﬁ% Whérém n % 2A8 RRareMhédpenden @Id&ed&ronshy@rogm pheriysand C1-Cs aIkyI

I'

are N, Mis and (J CH.
and E |s 19fluoropyr|d|ne 19fluoropyridazine or '“fluoropyrimidine, or

Rs is chloro, mis 1or2, Gis CH, Dis CH,Mis N, Jis C,Lis N, Y is absent, X is CHz or CH2CHz, Z
is NRiRz, wherein Ry and R are independently selected from hydrogen, phenyl and C1-C4 alkyl,
and E is '#fluoropyridine, '#fluoropyridazine or '§fluoropyrimidine, or

Rsis chloro, mis 1 or2, Gis CH, Dis CH, MisN, Jis C, Lis N, Y is absent, X is CHz or CH2CHz, Z
is NRiRz, wherein Ry and Rz are independently selected from hydrogen, Ci-Cs alkyl and
fluoropyridyl, and E is be a phenyl group substituted with a C+-Ce alkoxy group, or

Rs is chloro, mis 1 or2, Gis CH, Dis CH,Mis N, Jis C, Lis N, Y is absent, X is CHz or CH2CHz, Z
is NRiR2, wherein Ry and Rq are independently selected from hydrogen, Ci-Cs alkyl and
18fluoropyridyl, and E is a phenyl group substituted with a C+-Cs alkoxy group, or

Rs is chloro,mmis 1 or2, Gis CH, Dis CH,Mis N, Jis C, Lis N, Y is absent, X is CHz or
CH.CHp, Z is NR{R2, wherein Ry and R: are independently selected from hydrogen, C1-C4 alkyl and
19fluoropyridyl, and E is a phenyl group substituted with a C+-Ce alkoxy group.



18. The conpound of any one of clainms 13 to 17 wherein
R3 is attached to a carbon atom 19. The conpound of

wa@eysors9of clains 13 to 18 wherein: R3 is chl BCDATGR007/001216
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methyl and mis 1 or 2, or R3is chloro and mis 1 or
2. 20. The conpound of any one of clains 13 to 19
wherein: Y is absent and X is {£H2)n, wherein nis 1
or 2, or X and Y are independently selected fromthe
grouﬂ%oﬁs@oﬂmplﬂi‘goﬂmmlﬂﬁ-ﬂﬁnd (CH2K wherein nis 1, or Y
Is (CH2)n and X is NH, wherein n is a nunber bet ween 1
and 3. 21. The conpound ef any one of clains 13 to 20
wherein E is a phenyl om/ pyridyl group, a

pyrim dinyl group or a i i/nyF group, each of
which is optionally sub d with one or nore

chl oro, brono, iodo 8?3'"hydroxyxs-thbs +H#uents, and/or
substituted with one or nore of thel f0|{§)WI ng
substituents: C-Ce al kyl, C2-C6 alieny or Cl1-Cl1Q
aﬁﬁemw each of whi ch is optional Iy substituted with

the fo Stitue 0
br o G qg@i aéqa]@dwaqeg X/s eg%% frg\m? glﬂ)n Bs:ﬁyg@? Ieﬁgc%d N, and J and
W&r&%pﬁdeﬁtly%elé&tedfrbrﬁ the g‘todphf@hsustiﬁg vieCliasd Kipeovidad thiat 4t least one of J
A phar maceut i cal Ssit1on conprising a

o bbe Rawaesdio ALREREO ! G Mo EhaE e e 1t 6 21
t Oget>b|§5e|§¢t§dwroﬁ¥ thé gr%ﬁﬁ cdﬁ@@tuﬁwmﬂecm)ﬁa{ds' accept abl e

rrier XCl pl ent ~or adj uvant, sai d _conpound
bei ngY ia@bsentdi ipseksidddiom e groumrensisting oiAOpNKE aRc ik a@aﬁ

5o o RS HRE JhlifedeSRGRENRRARERRE, 1O 1P ctalm
acce R and R aer md@endedﬂy smmed fremdhepgnem cansistingj aivhydiogen, Ci-Cro alkyl,

Zﬁzaq&aﬁ@pﬂ géf wyal ylggﬂa qs ﬁet%%%g“aﬁ%é@%h is optionally

beBgRAdPERDbEOr AEE X ﬂTeSfolldlhfg s”fﬁﬁttuedtsl chidrolchirovgo, tibuw, C1-Cs alkyl and
steps of: (i) admnistering to the mammal a conpound

dd®xdi ng to claim22 in an amount sufficient to allow

det
a ae &‘Ti}%ﬁ& ﬁ% ft@ﬁ@r With thé ﬁltrbdéﬁ% iwRith Dby hr@%ﬁ%@h@d Gbrteheterocyclic ring

in the be recorded E}9)
diaaing dnstmgn Bread g rmgemembew, whish dt ertiopally sHiestititesiowitheqne or more of the

fromthe a|m25 conpri sing

fé@oavn&@ %’dt'gjﬁﬁgrﬁalé yﬂ?’h' adﬁgg;ﬂl E)ut ||on of the

r ad| OR#H eéleoterd fedm the gedtup pensisting oft ¢iiord) deynoo fodo,He-Grmaigyiand O-(Ci- -C1o
The ne of c ai m.25 .or_ cl wherein step

(‘i‘"ﬂ’j @Wﬁﬂﬁﬁ‘g éclﬂl‘f‘llky ”fés Ll°’m!_|¥ﬁ@&‘q?ﬂ‘§$6 the treatnent

of a issAradgroahor itteddrd gebupywhrreircdzoly tslwtlordﬂymjbsmuten‘ with a chloro,

peri pheral "benzodi azepi ne rerﬁc?tors

nlremo eFiodnssubstiyeats aRFi with ppg-onpare, efdhe olnowmg suments "t1-Co alkyl, C2-C1o
alkenyl, C2-C1o alkynyl, QC+-C1o alkyl, QC1-C1o alkenyl, QC2-C1o alkynyl, Q(CHz)p-Q-(CH2)qCHs or

Q(CH2)p-Q-(CHz)q-Q-(CH2)CHs, each of which is optionally substituted with one or more chloro,
bromo, iodo or hydroxy substituents, and wherein p, g and r are, independently, integers between 1
and 3, and wherein Q is selected from the group consisting of: NH, O and S, wherein when E is
phenyl, E does not have an iodo substituent attached directly to it in the 4 position;

m is @ number between 0 and 3;

n is a number between 1 and 4 (wherein n in X is the same as or different to n in Y);
with the proviso that E is not 4-iodophenyl.

14. The compound of claim 13 wherein Q is oxygen.

15.  The compound of claim 13 or claim 14 whereinmis 1or2,and nis 1.



conprising admnistering to the mammal a
therapeutically effective anbunt of a conpound

w@ewsneh3ng to any one of clains 1 to 21, sai d POIpUON@A001216
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bei ng not radiol abeled with 18F, or a pharnmaceuti cal
conposition according to claim23. 29. Use of a
conpound according to claim224 n the manufacture of a
di agnosti c conposition in the diagnosis of a dlsordg
in a i6anmThe conpouatei@ny eran! BRimsH 34 Howhaein ddnd PE2, gapd rare 1,and Q
gg%g eral benzodi azepi ne receptors. 30. Use of a
d according to any one of clains 1 to 2 1 in
the mﬁnuf'l'aet:omm)undofzanyre‘téutalaimt131tm*r6wl1eéeirt:reat ment of a

der ter ed E%Cag abnormal density of
(Llh 'bq ceptors in a mmmal in

@Warmea&@NdJ‘smummH @ai d conpound bei ng not
radi ol abel ed wit hq‘ég H31 A conpound according to

4. diapd bare N M ig Cap bei ng sel ected fromthe group

congl S’t'r'hl%‘ Gorﬁ‘;ﬁouné:’ Q%y Q&%f claim8o 17 WiHe#in R ié Bifeiched t8 @Arbon atom.
106* . 130* 120* , 132* ,

issv 1936*Th§ cg_rmg)und of;gmgane of glalms13toltf37wherelr149* . 080* |,

gigﬁ%chlor Q%tttmy?%r{?ﬁq °§§a°? defi ned herein), or any

IS Pon Pher eo A conpound according to claim
ledﬁcmdraandrﬂEHsﬁl d conpound bei ng selected fromthe

grou istin P 104, 105,
106, gfgmpc%ﬁof afég'%s“lg'g%s @g& 91";3’%?’9"136 139, 143,
M@abéleggandme Cf%cxuhe@@in isA®P2, W83, 115, 138, 145, 155,

g)gaﬁdl\{a,ge mg@endgrglg sequeﬂlfropjllge grgtiplcohaéggg of; kﬁl anq@-ﬁ3 nl\%aréln nis1,or
I 8CHhPand KAONH Ibreirl b anuhbet beaen 1add d as def | ned

or any conbi nation thereo
corrpo’:Und Taecompound of any=0mp Obﬁlélméf13é‘l’ 89 Wﬁeri'“tEo'S? pl‘e'ﬁyé group, a pyridyl

t

i ESTHTBRLoBlR G EPNEL A ASES LEIRA A i e

aaore rdhlomnbaimoomdoaorr’mdmnda@eﬁtmn@t iap@/orgsubstiteted with one or more of the
% lijl}%: @%gt@“egfso@%@ %%gﬁg}y @l §h8 nﬁ?\%ox@ é%{cﬁ %f Which is optionally

déu%ﬁﬂgﬁt&fwmﬁ ofaaBiol th?'bllovnmgaeubstmﬁhts chitore bmmoaindo and hydroxy.

cerebral jschem a; a . tupour ch. as

car ci #fonsh 6AMNOH %99%[9'99 togy Q’i‘? Blﬁ'gﬁéttgki)&'gaf @?Q%bﬂPgwﬁh F.

and agly enghigarma@utical db?fbssltloﬁlcb'rhp/nsmg RACbMPoUNE atddrding to any one of claims

assocl ated wth anoxia or ischema which results

st toRs, tgetherr withast leastcane; phamaseyiicallyaccentahl garrer, GHU%@XC'P'em or
C | daQftHhept i on of apoptotic
?@gvlgﬁstséégd c%&?@@%%gﬁn‘ghﬂ%i ({)agbl}}g ngt@r adi ol abel ed with
18F 3. Mpharoasestical composition Gomprising asomprund 8ecordingrie claim 22, together

b it e AT DR b e

25. A method for diagnosis of a disorder in a mammal characterised by an abnormal
density of peripheral benzodiazepine receptors, the method including the steps of:
()  administering to the mammal a compound according to claim 22 in an amount sufficient to
allow a detectable image of the location of the radiolabel in the body of the mammal to be recorded.
(i)  diagnosing the presence or absence of the disorder from the image.

26. The method of claim 25 comprising recording an image of the distribution of the
radiolabel in at least part of the body of the mammal.

27.  The method of claim 25 or claim 26 wherein step (i) comprises PET.
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28. A method for the treatment of a disorder characterised by an abnormal density of
peripheral benzodiazepine receptors in a mammal in need of said treatment, the method
comprising administering to the mammal a therapeutically effective amount of a compound
according to any one of claims 1 to 21, said compound being not radiolabelled with '®F, or a
pharmaceutical composition according to claim 23.

29. Use of a compound according to claim 22 in the manufacture of a diagnostic
composition in the diagnosis of a disorder in @ mammal characterised by an abnormal density of
peripheral benzodiazepine receptors.

30. Use of a compound according to any one of claims 1 to 21 in the manufacture of a
medicament for the treatment of a disorder characterised by an abnormal density of peripheral
benzodiazepine receptors in a mammal in need of said treatment, said compound being not
radiolabelled with 18F.

31. A compound according to claim 22, said compound being selected from the group ..
consisting of: PBRs 099+, 102, 103*, 104*, 105, 106", 107", 110*, 111*, 130%, 120", 132*, 133, .
136%, 139, 143*, 146*, 147*, 149*, 080*, 081*, 082" and 083" (as defined herein), or any
combination thereof.

32. A compound according to claim 1 or claim 13, said compound being selected from the -
group consisting of: PBRs 099, 102, 103, 104, 105, 106, 107, 110, 111, 130, 120, 132, 133, 136, .
139, 143, 146, 147, 149, 080, 081, 082, 083, 115, 138, 145, 155, 142, 153, 154, 156, 131, 134, .
135, 141, 125, 126, 137, 98, 139, 132, 133, 117, 118, 121, 123, 124, 128, 129, 116, 119, 140, 144,
101, 113, and 114 (as defined herein), or any combination thereof.

33. Use of a compound according to any one of claims 1 to 21 for the treatment of a
condition associated with abnormal density of peripheral benzodiazepine receptors, such as
inflammation, a neurodegenerative disorder, including Huntington's disease, Alzheimer's disease,
multiple sclerosis, anxiety, stress, emotional disturbances, cognitive impairment, stroke, and
cerebral ischemia; a tumour, such as glioma, and carcinoma of the ovary, colon, breast, prostate,
brain and adrenals; neurotoxic injury, including that associated with anoxia or ischemia which
results from stroke or cardiac arrest; a cognitive disorder, or for cognitive enhancement or for
modulation of apoptotic processes, said compound being not radiolabelled with '8F.

34. A process for making a compound according to any one of claims 1 to 22,
substantially as hereinbefore described with reference to Schemes 110 9.



