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WD 20081022396PCT/ AU2007/ 001216 1 Fl uori nated Li gands
for Targeting Peripheral Benzodi azepine Receptors
Technical Field The present invention relates

WQ P0§/8%3PW abel | ed and non-radi ol abel | ed het erRSGyATZ087/001216

conpounds whi ch bind to peripheral benzodi azepi ne
receptors and are useful for inmaging such receptors
and 5providing therapeutic tréatnent of conditions

?ﬁigﬁ{"?@ﬁﬂédﬂ‘-%ﬁlﬁg ?%lr ﬁfgﬁ g?e[)ig J’% ?g@gﬁg%&eﬁﬁﬁ Receptors
whi ch | f q h
eriphor sl bonsod: ayept nebIE Figk [ Pcrred to as the

mi t otHeqmebentadvebtion zaklesiz eggiolabelied ertricnradialabelied heterocyclic compounds
0).-3-receptqrs,, are.distinct fro h ral. :
B T B BTR pdizhite Bierort A o seERE g sueh receptors and
E)Mhdi% erhgoutid trsamdnOet corlbiosy edsaeiated wiithi PBR recegiorsr enent s.

erip

eral benzodi az |ne r re predom nantly
found in the periphe Fk%?‘ﬁ'?ﬁgﬂ'ﬁﬁ ‘§'k| dney, heart,
adr eTil periphdra benicBRkdphe @o@forsesuhucnlaa@mo (qainmgmf edféed fo as the
tory bu

as well as in the I|aI cells
parienessl kenzodipzeping Sin F%%‘eﬁwﬂcm%‘%@&eé@dlaﬁ%wneﬁ%@‘ﬁﬁéf gré-recepiors,

Benrasth sk R @nk g ‘b@fl%ﬂlézeﬁiﬁé‘ ﬁa'cépfors &) thélgﬂ%fmaoﬁlogw @ﬁbéélﬁjlar location
such as breast, prostate i oma, ovarlan and

m&ruﬁ@rﬁb[eqwrﬁ@mq; ﬁeamepég%mgnen@pgpmrs greﬁqummantly found in the
Eﬂ?‘ﬁ it lovgald Slieh 68 Rlﬁﬁégt heakhil %ge;napéort&? kdsfd) @fla?ibs plkSma (platelets) as well

|azep| ne receptors’ been reported in Dunning

L ﬂm gla QQ"é andy pliagtory bulyspia teegbralp. tlh@aSrﬁisOn%ﬂen \m@ft?dathat peripheral
gé; éiﬂ {% dé?l"s@ﬁ% gr?er in tumoursTchh BEbrefd E{Ei%gme ghoma gvarian and

AZ64 |azep| e fec ear to be ass
coton carcinbma,i thasl ity pomaspdmdm eormaltt§$uem Reeertiy high mcentrations of peripheral

Iggﬁr m)ngg anaébgdr?%gég %% eg‘teb@ﬂﬁy [ @%@Wﬁ@%ﬂﬂared to the

enmodlivenial or donsalateral pimatehypert ensi on. Peri pheral

ibﬁ \r/] Z d : p%é%@%?v %.F&ﬁfg éﬁrgegﬁﬁgoﬁse%ﬂéeérq@ Rééér&é‘g% : e{éﬁt r%fg){&iuswely ) with

e duienfnitachoraitial owembrenk u'dmauy tisewresi whgtecthéysarel imodulated by hormones and

AL el P GRS B ol e B ann® el ppociazeping

BEdpRIS in T Corgle ey Béenl invbsiiated . forThse ﬁema[klalercﬂlneurodegeneranon and

nzodi azepi.ne e pr has en | I|c
SEge TS ASRERRRLaltiR, HABTRRE R bHE s, ancety
.éi@éé OaifotiBiedl |d+§t@ﬁan§é50%§rﬁtﬁ§ lnﬂ@ll’msﬂt ns]roktf,‘nadt tassPOsdhemia.  The
chol esterol and steroi dé);%nnlt es| tosis and

Copt el BPRARAEPOP ROCHRDH SCASHERY TRiralsd g Groossses.

' ani’BF?@%dnﬂs fRmstivadr medutd Vabad b@lﬂlalaﬁﬁcesses mcludlng heme transport,
di fferentiation. Several cl asses of

ahelestershansrsiared swkesis. aPARigYS &t Galium,trapsRod; wﬁg Sth?fﬁe %hev are also
iRRveR hScbftllar En%ﬁé@ﬁ’dnaaﬁﬁﬂlﬁ%}gntbﬁ&\ept or, the nost widely

I nvesti gate el n nzodi azepi ne Ro 5-4

chl oreyerslgfagsestf hﬂ&ﬁ Bhkave b?ﬂnlshgw'mow}hlb'bb@h #fitn 9'9(1'29(40 thesperipheral
W@W@&pﬁbﬁh@ ikt iy &b RQObHiIHYOh 'BSnz%@azepme Ro 5-4864 (7-

ribre5:{estlonapbartyb hpicihyseorrermatiyl-2hk! 4-bennotingepiprpel andsthe sepquinoline

l%ﬁ“l {I@k gf fql?éﬁﬁgrﬁ]& %ﬁeﬂyrﬂgg Lphﬂ?lgg?ebdﬁ)@-lgdﬁgmoﬂéﬁr&%i%ﬁ). Labelied
wxﬂaﬁﬂ;dﬁ(}ﬂﬂ |§H,rthesedigqus bave been ushétolmampenmheml benawchazemwrreceptors in

¥ eenrdR afleabot) b Uho neaiey ERFRPUF PR gffagprct1ios hes

feh Ireponettlh wcvarigty lof rieetr, ceﬂsmcludng brgasnswartae presiate; radienal, brain and

br ai n ol on .al abel.l with suitable |eve .
Biohy rsRBiEeeig i SRBlsce B ool el 4R o caBRI £ fuorine-18
fluorine-18 WO 2008/ 022396PCT/ AU2007/ 001216 2 and

i odi ne-123/ 124 may be used firstly to diagnose these
tunours and subsequently to treat themwth

t herapeutic doses (for instance using 1231, 1251 or

1311). Furthernore, recent work has al so reveal ed the




and R2 are independently selected fromthe group
consi sting of: hydrogen, C-Go al kyl, C2-C10
al kenyl, Craw al kynyl, aryl and heteroaryl, each

“hteigngozg;@gl onal |y substituted with one or nmorg.af
fol l'owi ng substituents: hal ogen, an 01-C6 aIPETT%Ulg}[ﬂﬁmm6

R and R2, together with the nitrogen to whi ch t hey

are attached, forma heterocy‘fl ic ring having between

3 .and 7 ring nmenbers, optionally substituted with one

Qdnd foding-1287124 ey b@béedﬁnsﬁ}go diagretd mmﬂmourdﬁmdmgmeqmm@ to treat them

31 ot ot oS it R I Ul e e s
WaREIBd thet dxBtefde- ¢Fi severd] l‘bih'dm@ fd@mﬂns ﬁh&@pﬂlﬁe}n@a’fﬂmty for isoquinoline and
substituted; E is an ary oup or a heteroaryi

@ewﬁlazemmkg@ndﬁ "‘éﬂ@f?“?‘lfg@ﬁﬁ‘?doﬁ? 85y substituted with
ONe. Qhriol rzeagﬁws%%tu%ﬂhﬁﬁdbid?@é]ﬁyndsﬁés Wuda&o@ﬂ&zfﬁés ﬁﬁ’d %ryl-pyrazolo

of the substi t uents -

@Vﬂﬂndﬂﬁls hawing- %D(ldﬁ&l Ryprgjic., antigonvudsagt, %ﬂalgyslc ar@he@p@pemes have been
. a r

RO g8, 0191, o 9 P B 0 ot o,
Btheomn Bbhay 29&'63#6& (19883 Langeh Sdnet abr Pm@opsydaafw 23 103-107 (1950);

en n

PHE ey ERHenblas Bt pohnetl Wends B igchandral Beniodizepine

_ aewptosesmmmmmm ﬂghimasrgrsb mrﬁxe?nﬁrm ﬂ% edf Perishéral (Beazudiazapine
bl S a nunher n Q.. -
?ﬁ‘ﬁ? n‘?ﬁ%r E"%‘Bs@%@e nt E’dro%"xahq gﬁ@ﬁ | Shethyh2{4-
ié@dméﬂyﬁﬂfélaz@[i@Wﬂ&n@&bﬁl{l—dbﬂﬁﬂ%—ﬁt}e{m{de has bekineepgraligs 8 potential

uorQ .su ent., W
ﬁc%pg eptH@to f fhe; ;genmg(a? Ee ”I F)r usméi%@ﬂﬁ@g%ﬁ etal, J

QJb é&ﬁﬂmbaopﬁénﬂ)m 6206221{/1@% (RS) 1) X-Y-C-z 0(la)

wher ei n L are inde ndentl selected from
t he i@m@ﬂﬁhaﬂdnt@m@thnﬁlg&qehcaﬂ% 9%(%5% it Wt discoyprad \had rcertain 2-
t
fgﬁ%ﬁﬁﬁ@?@%@éﬁ%ﬁﬁg@g ﬁg\fl%g]?m éigtﬁo@?/lﬁﬂ#@ sﬁ&ﬂtﬁérﬁ ésﬁ&ua%h&gen in
ths pwidinmclwsrexaiblt IsBongt binding t@fpemher@! bmzo@azaww receptess [nd much

0F | R2 R ~and R2 are
epe én‘g/r&lsbgf?z%@?iegm% O%A}E roup consi st i n?
hydrmgepmsemimnonl tejples 1oz Class &f u;mated compouads for use as PBR

( AL tre% ent M dafil RN s;ucﬁaé@1 nQJro: flammation,
R%J{h%ﬁé@ggca &_elﬁ% ﬁl ?ﬁy su Itute e({% one oF

rehreddgeridranm refrokay ba;bptbs:ermé othen | dinorglersbr dive, mveoim also relates 1o

compotRes st A e T el 7 nd e g P P g posiron

ehbien mygrhphp A;bplit@nitely raﬂblabalw\ampo@uda oicthe’predenidnvention are clinicaliy
' u%lﬂg'n éﬁc‘f scanmng, for exam%fe o H&ect %o%éjgasr’lgéré % ghdexpress a %Igﬁ densrty of the
peripheral  benzodiazepine receptors and/or 10 h detect, or non-invasively - diagnose,
neurodegenerative disorders. The compounds of the present invention are also useful for the
treatment of disorders characterised by an abnomal density of peripheral benzodiazepine

receptors, such as neurodegenerafive disorders and fumours. The present invention also relates fo

intermediates of the fluorinated compounds. .
o ' Summary of the Invention



the follow ng substituents: chloro, brono, iodo and
Cres alkyl; Rs is selected fromthe group consisting
of: chloro, brono, iodo, C2«-10 alkyl and 0- (G Qo
al kyl), wherein the CI1-Cmalkyl group is optionally
substituted; E is an aryl group or a heteroaryl

,group, wherein each is optionally substituted with a
chloro, brono or iodo substituent, and/or with one or
nore of the follow ng substituents: 01-C6 al kyl,
C2-Cd o al kenyl, C2-GC o al kynyl, alkenyl, QC2-C o
elk's/fly', QCH2)pQ (CH2)c, CH3 or :

o) R()s T i3, Gt coPh@h of Brmula (1
g%%lon%?ﬁ%&éﬁﬁégﬁﬁﬁ%gﬁg%fth gﬁgﬁor norgﬁchloro o
brono, iodo or hydro%xbsuQ§t|tuents and wherein p, q
and r are, .indepen Nt egers between 1 and 3,
and mhereln Qis s IecteG:} t he group consisting
of: NH 0 and S, whpkerfrwhen E-is phenyl, E does not
have an j odo sub§al ient ab&aﬂhedaﬂirectly toit in
the 4 position; in is a nunber HRetwgen 0 and 3;
wherein at |east one of Z, E or Rs npri ses i odine,

wheteinj h the proviso that E is not 4-iodophenyl, and with

t h% & &Hﬁ' anSiigl sEQIRPMSithE §r009bar&|sﬁl¢gmﬂ@m¢ afIN, and
r@: 3@? Q}é‘@ % thﬁ@g)tug%or% Qy?ft I@?L??rded fratldne of
J andkmﬂ—lz @rdthe otherds Nﬁwmﬂ@n at least two of D ar .
Xis CHg; -
Y is absent;
Zis NRiRz

Ry and Ry are independently selected from the group consisting o hydrogen, C4-G1
alkyl, C2-Co alkenyl, Go-Cio alkynyl, aryl and heteroaryl, each being optionally substituted with

~ oneormore of the following substituents: halogen, an C1-Cs alkyt;

or Ry and Ra, together with the nitrogen to which they are aftached, fom a heterocychc

ring having between 3 and 7 ring members, optionally substituted with one or more of fhe .

following substituents: halogen and C1-Cs alkyl
R is selected from the group consisting of: halogen, G+-Cro alkyl and O -(G4-Cp alkyl),

whersin the C1-C1o alkyl group is optionally substituted;
E is an aryl group or a heteroaryi group, wherein each is optionally substituted with one

or more fiuoro substituents, or with one or more of the following substituents: Gi-Cs alkyl, Cz-
Co alkeny, Cz:Cuo allynyl, QCr-Cia allyl, QCzCro alkenyl, QC2C1o alkynyl, Q{CHe)p-0-
(CH2)eCH3 or Q(CHa)-Q-{CH2)-0-{CH2),CHs, each of which i optionally substituted with one
or more fluoro substiuents, 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,

m is & number between 0 and 3;
with the provise 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-fluoraphenyl,



4- chl orophenyl NHCH2CF3 1 n anot her enbodi nent the

di scl osure provides a fluorinated conpound of , 11-.
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wher ei n, D, G and hypare independently

sel ected fromthe group consisting of: CH C and.N,

and J and M are independently selected fromthe group

consi'sting of C and N provided that at |east one of J

5and Mis C, wherein at least two of DD G M J and L

are N, Xis selected fromthe group consisting of: O,

NH, ( {E’B’%s(?s Y is absent, or is selected from
OratCIQ@P@}-I“Q@LO At ng of: O, NH, (CH2),,, and S; Z is

selected fromthe group consisting of: NRIF12 and

aryl ; Ri an/,ﬁ?%ﬁn.e i ndependent |y sel ected
fromthe group congi sti hydr ogen, Cf-C o al kyl,
roC2- C10 al kenyl, g kynyl aryl and
heteroaryl, each f WﬁTch _etl onal |y be

substituted with ofe or more ﬁefollovvlng

substituents: hal ogen and Cf - CGOaI kgd); or R and

R2, together with the nitrogen to which they are
Whaﬁ”t ached, forma heterocyclic rin

havi n t

OB mra e Reet i B O e CIF O and 1, and

Jardupake! iﬁdéb@ftéieﬂﬂytdéle@m fre tﬁwm@ans:ﬂgg lbmdhnﬂ]/\g Eg\nded that one of
r | S )

P8 o e ey N VR Bactad B G Jad e 1

al Ry CGikid 0- (G -Cfo alkyl), wherein the G-COo alkyl

gr oU absengptional 'y substituted; - Eis an aryI

grciugN%Ir a heteroaryl group, V\,herel n each group is

nal'l

‘ gg:%tangj’grﬁ‘él%b%én&# !ﬁ d%@%éﬂﬁp%ﬂ&ﬁiﬁ’ﬂgﬁ%?rﬁséﬁl % drogen, C1 C1o
 lky GpSid alienylf 6Calkpyl ek, an! BLeLREh @z«%@c pifonally
subﬁ L{g@éfm{h on%il %e%f%Mtow; bs@mnad dhiery bron@:]ﬁdd;lC@Cs alkyland

I CH3 20 or
lgipytqr Gim amd @z, 0ge Sﬁ gﬁ{tg@m?mgeﬂ tq,w@c ey;ﬁgga é\@qcﬁ%pofmg% a?metemcychc

st bewiRtsandanthgwieerbersnwhich i aplizhally subeiffuted with one or more of

io d and wherein _
R g Bgm@mﬁiﬁgfb& oy g0

S: Rais selpgtedsirgn iHe9yeyp eusEd,C
' (C1-0{u alk)/l) wiherszithe Ci-Cmailky! grougis optiopaigs
fg AYEarA rof B RSeididalybgrens, whafsin dash & opiionady subetiviedwith a
chlog}aﬁrgngg 5:%0 gpq#'rglpzwlﬁ(ogﬁmtﬁ ofdd Fn@rb'bf? 'fﬂlo%xn&'gbbsﬁ@erﬁsh@r%
 alky Batioaliend, Ge-Gib @by, Qs 4K £2C (g alkap. Qp%{; ‘e, QCHa)p
Q-{CHRJYRR) éle@(@-lzg LQUETHRD4CH,) Dl taactoof which hepti pubgtituted with
one rﬂfﬁ&ﬁg é:%fq@t (IgH? s%n prjlwrfﬂé? %hbsﬂ%ﬁt@ AriyewhdiEin |"p€fq and r are,

e o g AP g
of NY. QYAES, @hérkHakicRat Repheayipbwoes odt e amiedo GLstiuent attached
direc ﬁ) IF int rhe 4 position;

m is a numbet between 0 and 3;
wherein at least one of Z, E or Rs comprises iodine,
with the proviso that E is not 4-iodophenyl, :
and with the proviso that said compound is not @ compound of formuia (1a) as defined in the

following table:

ups may be

D |G |J|L|{M|Rs E Z
CH{CH|CI|N|N|6Ct [4chioropheny! NHCH:CFs
CH{CH|CJN]|N 6-GHs 4-chiorophenyl NHCH2CFs

In another embodiment the disclosure provides a fluorinated compound of

e
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are i ndependently selected fromthe group consisting

of: CH Cand N, and J and M are i ndependently

%) Bedietbor om t he group consisting of C and NCT/AU2007/001216
provi ded that at |east one of J and Mis C, wherein

at least two of DO G M J and L are N, X is

i ndependently selected fromthg group consisting of:

0, NH, (CH2)n and S; 5Y ig absent, or is

i ndependent |y sel ected. 4 onv group consisting of:
0, NH and (CH2),,, and ZJ efFected from the
group consisti ng of : NRI%’B/an aryl ; Rl and 132

are independently sel fered frorﬁ-tﬁecg'rloup consi sting
of : hydrogen, Cl1-Cl10 al kyl, C2-010 gl kepyl , al | wayl ,
aryl ‘and heteroaryl each of whi ch may optl onally be
sudieteint ut ed wi-th foone or nore of the foll ow ng

bst it yent
ot R o B AR R et R b sprsising RCHT AW, et and
atM & likigbendientlysatected tiomdiey groupconsisting dﬁ@ﬁnd @memdaé that & least one of J
d
o ot & et ke e P A Tt 8" o1 Y o ng
?UbSt D(Eé’s@lébtéd frdiﬁlth@@@n;t:aomdastagﬂﬁg P:Hi JKGH)afBSi s sel ect ed
romt nhe I ou consistin 0 a
al kyl stlabie"#: §P’§ﬁeiﬁfﬂ‘§ﬂ frogyt g‘iﬁf"'{ﬁ’rm’é? |Da E@y{a"@l’ 3[1?)5
whi chzggYRe: A ine Bl donSisth b NRIRBhodhh one or mor &

fl uoro substituentsS, or one@gr nore of the

s u bst Rt angrflzsire inenendealiysplecteg-fomthg agjuR SARSStn Qcﬁ 8rogen Ct-Cro alkyl,
Cvk—y ??%,keny@é@ %M%ﬁyp edth 6BIMch mdy)oblicRiMy be substituted with

QOEH? mofe-of tﬁemiqumsuaarjtmamatwd& Codl¥sh may be

are | ntegers

| g Etbls? ﬁr’]ﬁ] é"ﬁ? @ P°§%{5‘B%@S%%&%eﬁﬁ%@5 HEP5R dihdhBd, Sorm a heterocyciic ring
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b Révitg eaiwdere8ahd 7, ring metmbbye whiich n@yp@ﬂonaiiﬂbﬁmﬁaﬁ@m with one or more of the
2 electe fromthe u sisting of: NH, 0 and S; -
rr?oﬁ g SHRRHIS- B@'ﬁ’%‘é‘ d@-@ %Wg n is a nunber between ‘
1 andrdis selettbd frbm the grous @onsisting 6t3hdlegeny G+lonlyl and O{Ci-Co alkyl), -
substitu the.gr rjses a fluoro

s Whgsein ﬂ‘ﬁgﬁbwa '%’PI‘%’ Eqr%l)’ps %&g}b}e rises a fluoro

substg ts%rg,yl gwﬁp or & fh@teiolﬂm greup, wgewm sazhtgnap iFEopienalinabstiuted with,
be - PhF T rmfluoro substi.t

© e s ofedler MRS P 33 05 o i Pl ot O iy,
O 1o AR yr ef-ef, alkpny® (13,20 441G, @JfCrCFb%Ikénw QCz-Cm au@nmcmﬁn {CH2)¢CHs

o@rtQ(ﬁﬁ 48 (i &(Gﬂalﬁhl'ée;j géq%?o?]%@ﬁfg{ngf enqgiigiqﬁy g}@n?%utede with one or more
TR ALRES /aﬁﬁ' Rikatlof § 84 195, .naegano@m@ RO eRRS PBnd 3, and

ereo or one o e of oI [Fowi ng
swiesdin @ issalested fmmtnegmmyons:s@sﬂt:NH Qandeh C2-0 o

T

Qe@i’oame @ i0&HR)dife@nt;,CH2) r CH3, each of which may be

Sbs§ BB SBeet 15 18, 627 Ho PRRR LA U3 By v e game as o

td“f@r@pgﬁmrand wherein p, g and r are, independently,

oA o e e

@@&%nﬁﬁ%ﬁh&@@&dﬁaﬁéﬂbﬁ 5 E mi)é be an ar?/:

roup or a heteroar roup.,. I.ch may. it ' :

QUPHZ POBEFSRF & fluore gﬂ*ﬁS@Pﬁ‘r@ Y @A‘F} f'i‘?ﬁ?f grokipo Pl s o @W’%’é‘e"yl-

i 5t =k katl-PhiC2- O o al kenyl, C2-C10

‘E %rH%EoSmd%ea I kyl, OC2-Cl o al kenyl, QCZ Co

anonl"he d@:@sﬁ’r}: @r@](ﬂf@%l{dﬁhﬁd oompound of formula (1) wherein:

Q CH2) p- Q@ (CH4Qg- Q (CH2WH3, each of which may be

optionally substituted with 18F, and wherein p, g and

r are, independently, 5integers between 1 and 3,. and

wherein Qis selected fromthe group consisting of:

NH, O anpl_ S: E may be_ an arlyl _group or a het er oar yl
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In a further enbodi ment of the invention, p my be.1
or 2, g and r may be 1, and Q may be oxygen. In sone

wenoadize®nt s, L is N I n sone enbodi nents onepofiaAbb@ndoizis

J is N 20In one enbodinment, Mand L are N, D and G
are CHand Jis C In another enbodinent, Db Mand L
are N, Jis Cand Gis CH In@n alternat|ve
enbodi nrent, J and L are Mis Cand Gis

: may 5 Copilanb ndenandenticselogind ard e ragp saRgisiipg of OF, C and N, and J and

SUc Leq bérfﬂerﬁl eaéﬁédﬁqﬁ%@'gr‘obp afﬁ?IStﬁ’i of'®'akd N? cﬁ?ﬂé‘d“ﬁat at least one of J

|ne 25bro ne and/ or 1 odi ne.

- end by Chwhessin a eastdw of it Mal apd bap Nonsi sti ng of :

h | ; t
1 PSR i SR EB B Chnd o
br oniYrigaksant/ asis m@ﬂender)tly s¢teddpmidhe grettpwpnslstmg ofn@yNHand (CHz)n, and

'r§thoxy It may be trifluoronmethyl. It nmay be

'i f1 uoronmet-hoxy. In another enbodi nent, As nmay be
sel e@tlssbldctedfmmtregmpumsrsmgmf i\lﬁﬁmgandﬁrybhl oro and

chir 3 a5 s ideeshehiy HSAARoR B Sl Bnssll of Wariin, C1Co ator,

RS-O1pPalkeh, @eim@dllq/nﬁmiyl Emdiwterbetyl, Jeacl'r of hiclo may’sptiowally besubstituted with
fluoro and

e,chloro and m
@g@t)rﬂ‘@orqoalpe%lmﬁg S@W E@W%P&ﬁ%‘r% ¥y m may be 1
or 2 or R aridRl, todditRer With e ﬂﬁ@@nﬂ@ﬁh@ﬁhéﬂ@e sftRed) forrh Benh‘terocychc ring-

| g\gng?@h&gg a%@?hﬂg nlngrqrgnessgﬁt@ nﬁ@tzqgﬁ)g Gk %itvﬁg one tﬁ' more of the

or onet 2396PCT/AU2007/001216 6
iy isiselecied f@ﬂuh%@raunﬁonﬁgﬂn@;@f' halegen 2nd GoiCiralvbay be

19f I gqg gn g&gigrﬂﬂ?‘f?- @_B‘?er&a%?r& Wiichom&y MQMHF Qﬁbstltﬂfed #ith one or |

absent innis
A0 ﬁuero sshdfiveitaenione or merel ofvihedpliowieg %ﬁ@@ﬂ@dcﬁmkvh ﬁecw alkenyl,

h;gall&ﬁg %”zﬂky?bé},@‘( a’ﬁé&ﬁkb (ch‘%g? PW%@HQP Q-(Cﬁz) Hs or Q(CHa)e-

CHz)q-Q (CH:2)OHe &anib@ﬂmmmay be lvpt@oaﬂy -szbaﬁlﬂgedhathemg or more fluoro

%ub»?p%wbbtﬁuédﬁ tfé'iﬁaérhé{dd G mge may be F and the other
R3

, St[tsﬁ{:t r% S@@iﬁ% 5 \%hangl ﬁtlrﬁéaqe%rb%%e!‘?ggﬁd $ Lhd"Wheddin Q is independently

sél&tﬁi)fmrﬁ‘ﬁt@é@)eoﬁsmﬂm@drwﬂmm& 1 or 2. Z may be

embodi ment Z is N:11 F12.
i oRI md?}%l l%g)eh@%glaaﬁ@gpendent ly selected fromthe
group.scaqmmbgtbem@emi andwydr ogen 01-05 al kyl, phenyl,
rid ri azi nyl "and where R and
%hmFéﬁé‘P‘%‘i“Fw WW@“%Y@?% of¥n to which they are
gﬂﬁbﬁ%mﬁrﬁémm&lﬁuﬁﬁmwbﬂ ¢ ring having between 4
6 rin nbers, where

ﬁ\e@fﬂy? Ztcpggprigpﬁaq]i;yorogﬁugqjiyentt with fE“nyFQ?y prw;q?ﬁg@ r@%(énot be ~PhF.

PY T | fhebiyiuoR Rbdlituehtlss Y miy Felféd a7 9P Ydisod&ierdd 16 Bs FN\® may refer to 8F, or

heterocyclic ring may optionally be substituted with

WYW@WWENHWMO% fluoro substituents. 15The '

het e . .
Eg%@ 'aﬁa&!bde?&ip%é hgﬁtrjoiém) rbuxg glhig:‘: l?lg)((jbéf' é?%?nna"%substrtuted with one

gxrrmjp flmslbﬁtuentg sgleetecffm ’8@@ and acgmbinadipn thegspleargor one or more of

&}zérfblf&%lng tsﬁb{s"n{uﬂhtghéﬁg alk! dr:zg@é :nafk;éléys 3%:% }g‘éﬁg@n ]dc1 & dikyl, QC2Cro
alkangle Eﬁ@d—{)wfaiwmml £ GHt)e@tﬂﬁlﬂzﬁC%e oF Q@zh@o(ﬁﬂgh-ﬁé@ld@)@ﬁs, gach of which

RE08 nlhy SFLSGHeB i 5 51 Role o sbnh XbioRk i or, oF and a

comirationt thereqdyariddenereiry b, cgarmpare,rlndeﬂéndehtb h@ge;s between tand 3, and

e Bt B e e BB EB Al 5 o he or oup

consisting of 1, 2, or 3 19F substituents or an 18F
substituent or a combination of a 19F substituent and
an 18F substituent or a conbination of two 19F
substituents and an 18F substituent. The heterocyclic
ring may be a pyrrolidine ring. R and R2 may be

i ndependent|y selected fromthe group consisting of.



10

15

20

25

30

7 In an alternative enbodinent, RI and R2 may be

sel ected fromthe group consisting of: hydrogen,

phenyl, pyridyl, nmethyl, ethyl, isopropyl and wherein
@@10.)@/@@3432 toget her wit h t-he nitr ogen to whi str/hbsig7001216
are attached, forma pyrrolidine ring, and wherein :

t he phenyl, pyr|dyl nmet hyl , ethyl, isopropyl or
pyrroI|d|ne ring my optlonally be substituted with _
between 1 and 3 fluoro substituents (e.g. 1, 2, or 3

19F sHimp bé atem’ylsgmmp caA haisréarshgtmlp iwhigk ey be opiionally substituied with 18F,

nmbi t L1t {
S abeer el e EckBasappv CoF* ph CeGe 2Bt frGeple 0CrCo
a@f?yl @Gﬁ]@f alke SQCEQ\%@ nyl, Q(Cf‘f:a)ﬁlfﬁéﬁfﬁl'iEthHéaj ngf}é{pl(} ([BtHﬁ)‘q'l@-(CHz)rCHa
opti ona have a 1 rec 0
RGB! ko GO WAL TF, BILp: AV A iobpendenty,

¢ megérQPet\péeﬁ HQnd 8, ) &rﬁerﬁh QliPspcisddan thd gtsm;i coﬁélinag&ekﬂ-i OandS.

t t |
‘substf ma iaecan;awélergup SUATERION G, WiSh SOV g%g@ﬁé >
fl uml?m@{ be'a 'aRﬂjn@oéﬂ’tﬁ%thbfeiféﬁr?%duB whidg isSubiBiiet waneF,| f E

i s phén I'n sone enbodi nents have no hal ogen,
att adh@cénﬁi’pdlmctttlmyb@wpﬂa the prov1scEthntd§3 1s,jyeﬂugrcps>l,1]atha,§,-pt Wth 1s F or °F, or

gr OUB%]E [ oMM % 1%581 rﬁ w%ﬁct})ﬁs PYrdr A8z by ko@h@libn thereof, or the

%ﬁsa i ona e substltuted wth one -
gbuﬁTch@mﬁahs&BrammSllbstlmemttvshldmsd F &, Por @porgbn}ggon thereof, with the

substituents or an ]138F %gst i tue &, Q2 c l?atlon

friher proviseBSt MAnBAL b T A aEn e hear PRt

Conblnamays@sewcteuw/amxﬁegra@laommof ﬂsamemamaahewemamaybewir
bsti t uent angd/ or 0 ~

She oW S s, S MO 8 o

é‘%édﬁcaﬁﬁcl?a%n %b&&ﬁvmmemmml |y be substituted

one or nore fluorqg s bst tuents (e.g. 1, 2, or 3

' '19F dnaambodimpntf e inyentig *¥Ehent or a
- conbj, H“?bh@(bn%dlﬁ'seﬂ{%?me H‘lbé‘ﬁlbﬂ hﬁﬂ or@nghdanis 1.6, optionally 1.

subst ent or nbi nation of two, 19F su(gstltuent
and dma fugirer subediment ehing investie, Ry bRt & Spandimayfelygnd Q may be
\?%ﬁ%ﬁl m di nyl group or a pyridazinyl group, each of
may -opt.ional ly be substituted wth between one

and ftrisoee efnbetiments L. iin spmetembedimepts one ofM angrJ igN1 g -
subs F..rs Wb t [ ment, D,
o ain e bRy IR kbl aNyBiahd HBRICHingD O ki GRbodine
dbaridi s Nahis 6fant iois DBIF Isansaieinative ambodiment, Bnd aglit- are N, Mis Cand G
S tituent), or substituted with one of the

‘owi ng substituents: Cl1-C6 al kyl or Cl-C6 al koxy,

eit hagm@}fbevdngabdmaa/cauMBMI |y be substituted with

e e S cabh SR Y § AR 68 sy, i,

@mﬁﬁ?ﬁ’%h@@r%di?ﬁ of a 19F substituent and an 18F

abstituent or a conbination of two } F, Ssubst | %P'g ﬁ)ﬂ fional

2nd. BB beciscien U 7. OBPRSHES o o0y A, sk akyy optionaly
g [ m’macéd! d R

i A T N U

owebamethyl.Himasy bemm étwaﬁytbe {rifferqreetiylelt @av ket OfQH}eth@xv

19F fr’i%bip te%?&l%titg@ m%ﬂbe]t?efecéﬂ IRgrh e Ut c@ﬁsmﬁng of chloro and C+-Cs

conbinati on of a S

stituent and "an
slighh siniatfurthet entrodiment i mayba @Wreer melyl angm r@ayd-‘eﬂ. U ge filiagnatively, Rs
and, a [ )
iy ?edé}‘lo]rog?rgsdﬂ R‘%& bEl‘l % or H'zz-nfﬁ?iﬂe g@roaagre'ﬂ?ﬁ% bélf gﬂg’m fhay be chioro
gdaw pay seatbr 206r wmaymeﬁﬁlyoro pnd m may be/! or&. B mlaé.tthet Rstgsaps may be the

with gne or f_t f o)

ey BB o velRgFer ok Brrp i f . B PO UBRHSIr 58 b, ity one may
Belthabyl bt taslothdr triflusrometayl, aromeeméyl hedrand tha bihed mﬂuemmethyIV\D
20081022396PCT/ AU2007/ 001216 8 (e.g. 1, 2, or 3 19F
substituents or an 18F substituent or a corrbl nati on

of a 19F substituent and an 18F substituent or a

conbi nati on of two 19F substituents and an 18F
substituent). E may be a phenyl group, a pyridyl
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WO 2008/ 022396PCT/ AU2007/ 001216 9 E may be a |
phenyl group which is substituted with a Cl-C6 al kyl

wgnrasp2nps a C - CLO al koxy group, each of whi cjsr;mmgm;goulﬁ

optionally be substituted with a fluoro substituent
(e.g. an 19F substituent or an 18F substituent). E
may be a phenyl ‘group which ig substituted with a
Cl1-C6 al kyl group or a Ci-Cs al koxy 5group, each of
Raimaip berehjoroadinomay eyt as@, erdb ey beitPlgrodndm mayftedor 3

2 3 g: ri (ing gﬁbgﬂﬁﬁé@% Xa%aé'ﬁ gﬂﬂgﬁ szHzt) uﬁﬁgrelﬁ n\r}\ﬁa‘l Q)ﬁ 48F

- substr ansthedembadimeat, X1anG6/ mlakbxyseigrtenumm tﬂa@tﬁuprmnyststmg of: NH and

Lon II. bq substituted with a fluor substituent
.’éj‘.’ Blsubstituent or an 18F Substituent). In

an eﬁrhwlbe‘rﬂma)naﬁBXmayMH;wmereMnmsmrmr 2, Eis

]f ls;J H!Uff)%r %}@ﬁ r&? rc?(%)z W é‘éstnm{%ersgleﬁteﬁmlgm gfqyp oonsmtzng of

! N0 fiis 1Gr 2.Cs
e T o et 05

) Merémavmﬁ%1ﬂzomh9w I n anot her enbodi nent, R3 is

chl ofnne Hﬁ\bo‘éhnianZ!sRImFE i's 18f [ uoropyridyl,
18f | uoro\ﬂx;rl rni dinyl or 18fl uorogyrl dazin

NRL LB 300 e bGP 7S DY @Eia corPi 9B o hiogen G- alkyl
gﬁéﬁglh?ﬁaeﬂ ?gﬁ@ﬁﬁg ;%dazngi 4 v@bl@@h BB b wghYthé %itrogen to. which

wherein n is .or

: ﬁmy)ana@tta@ﬁdamnaémerocmc nrzg Mg pejweam 4 and P ripg mzmb@s,u@ere!n the G+

Oy At ¥ 00l il . e o o

ﬁne hetsmiyid ring ntay@pumaibv bgrsuhqbtutadrwh betiwery ane anwre@sﬂuoro substituents.
d X CF
%&qr%vﬁ ﬁ'iberﬁ%ﬁa a}yﬁ(ﬁﬂﬂgﬁ Or t th errb|03| Enen?s R3 is '
chl oﬁpanlclmz_ may He iodepéndetilyisslegibdin the glosp ecneisting ofnhydrogan Ci-Ce alkyl,
1- OXY .Qr .
el s B sy P A B by s g o whic

fhw are faﬁaoﬂ@d?ﬂﬂh mhet‘erocﬁﬁc firgy rrahhg)baiweamm and B ring mBmbdss, iwherein the Ci-

&ﬁl%gm g}egqlh%rlljy royps r@fyefyggrggq tl'grpar?rpémﬁ g?oug thezp))néazmyl group or
th8hbleRERIRY ngdﬁéy tﬁitlorkﬁy‘ bwamsmhtemwttn bdMeea dnairot mere ﬂuoro substituents

embodi ment r Eis
sglacied; fram e qmqpthSf (9@ 1 k,q{ gr dp aubsgu?rgs quz%g subsfituent or a

. Wiralioh ol o Sytistuéss atdan ‘Bfaé.idstﬁ@eﬁt ok QEbriasinemiony afitely BF Substituents and

19f 1 uor op heg_\lé In one embodinent, 113 is F, mis 1
AN subptiueph 9h9t§9‘5’§|t°|mgiﬂ@bﬂb%\ﬁ’¥fr°gd“'@i Mgs al kyl group

or %ﬁ@@ha ﬁéy é’nd&'itﬁ%@lectéd‘frd?rﬂﬁe anamg of: ﬂﬁ%gersci-cs alkyl,

19F I'S substifuted wt

pﬂeR);LI pytdyb e whereaﬁ(;ndé tggemge,'(ylﬂgmg, oigogen e m@kth@rare attached form a
[

@ﬁ@c&bl?‘ﬁﬁ% havit tdﬁﬁvegrbi%ﬁ "]il'ﬂ gi)t}%bg? 'otheFH}?!ﬂé! heterogydlic ring, the Cr-Ce

atkykgroupy the phenyiggoupror the cyrldelrgrwwr@monfﬁmﬂy be sapsituted with belween 1 and

%ﬁt@&opﬁggmgmge ef' 36L3 sopQBhdit u\éﬁt? dr 1@5@&1&5‘%@ abiiB¥Mion of a 9F

grou
wbﬁm@nmﬂdan 19R3ubshtuémer(%ooa1bln§rﬁon@f tvwFﬁchuhstatuants andiandif sﬂbstltuent)

" 0BRSS b o i i o o
dﬁl h)@mgai loheny!, pyriayipmethyt, ethyl, propyi, isopropyl, butyl, tbutyl, and pentyl, wherein
each of these substituents may optionally be substituted with between 1 and 3 fluoro substituents
(e.g. 1, 2, or 3 F substituents or an 18F substituent or a combination of a 19F substituent and an
18F substitdent or a combination of two 18F substituents and an 18F substituent).
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said Cl1-Cs al koxy groups conprising one or nore
fluoro substituents (e.g. 1, 2, or 3 19F substituents

w8 22396 PCT/ A172007/ 001216 10 or an 18¥CT/AU2007/061216

substituent or a conbi nation of a 19F substituent and
an 19F substituent or a conbination of two 19F

~substituents and an 18F substintuent). In a further

enbodi nent , R3 is CI_ Co6 alké/ or chloro, mis 1 or 2
and B B3 a&emahmqgmbogmobﬂu@n Rzmav la) SBIQCi%d frere thecprameconsisting of:

S SR A, Ao il 5 PR 4P e

(tewhjch they &g attached, {9k aspybeﬂidme lum; taBd whereim thegbenyl, pyridyl, methyl, ethyl,

 SHBabl AR B PRI B e SRR | o st

5(&! Sﬂ; EIOIQHFFssmmbears ot 8 18B sbistituény end yombinationrud & A¥T substituent and an

sgbﬁg{’:‘e'ﬂﬂ a lqu!lg)tf E{% 1??%@@[&13{% Q@WE&J%H%SH%M}%D and E

C' Covhah @%)phéﬂyp Epmay SgtiosaliEinotdsavalakivalogerg eitaches! dlrectly ot in the 4

npri si ng, one of | bstit t
SRR B et b SRR by ooy
- PRI pdRior? E mayb3phérybé slisttRY pitidgt whith Jefot substituted by a fluoro or

substituent or a’conbination of twg 19F substitu
Sl SESIVEITE s DB & ORI E 15 PAonYL, o BT STERGTENgAYS no halogen

Eﬁi éqdfr@&l@l’&rtor chloro, inis 1 or 2.and Eis a_

up to which is attached one or nore

'aI ko ynayrbewpgyndyﬂ arap.Gr Pyovicinyk arayp grq)pyﬁgazmlrg;@qpspapg of which may

B OSBRSS GR. 2 6 9 B v

tuent or a
46 Isbhistitaent ona ddibinationicd B 195 sykstituent @nd amm'fltisubstituegior a combination of two

3458 BB B b S SHESK R By o

sustitydntso C1—lekyl or, CirBb alktﬂy,caacmofa:mh may sptianally &e Wbs@m@dj}yﬁh one or

to which attach fa

P RgRoS st B B T Rl oF Dbt Y o o6 iy . L gnbation of a
(9f HubsikuenOand26n rBFasubstinent ern’acndmhmtm oRBvo $Fnabsiientorand an 18F
clg)l mis 1 or 2 and E is a phenyl group to which
suwstlyelched an al kmry group of the fol low ng fornul a:

- O( CEiapFoe anb\giBigroup, d Pyrimidinyhdroup dred wammgd guoup, dach loh which may

Fl a.is net

Goneli e Ebriaaes WHLPEINERg: GG S BB iAG B or 3 F

ﬁlbﬁﬁe(éﬁtsgdrﬁh' wr@fibdifuentforh b@mr’mﬁlorf 6irameF substiRHiGnd bR BF substituent ora -
wherein n is a nunber bg nd 4.

eqmhinationeg fwo 1fﬁ]gjb§t[llp\e@§§>ﬂn suét{s{itggﬂeg spt@mg.lﬁg Elhwi the followmg
angﬁi(%ntssc @5 %@ﬁﬁ m?alﬁc% 'e'ithé? Bt wﬂldh nﬂiy @grobauzub aubstituted with between

di scl Osur e, | oro or

ae- @ hreeyiluprorsubgtijuepls (@90t 2 or@ %ﬁu@iu@ﬂlﬁ opandly sbstituent or 2

. ga[r')ulls e%](tdm%f(a sm%stltﬁgf?gd Qﬁﬂwﬁﬁgzﬁym Q%n%@ﬁ:%agod‘@ifwm substituents and

30

ah'éir guibstitdend. and R2 are independently selected from

€487 04 S, 200 S ot ey

 gpftibrenti &d stibstituted withr bedwéedi one andrityee dneto Bubsiipenie (@heh\2, or 3 ¥F

?3% ( E%sﬂﬁgmt E?E% n?dlrﬁ%n of%l"g%sstu n%ﬁb%ﬁ'ltan{? En EEBE %xibstituent ora

innis a nunper be

: caanﬁmétlon of two 9F substituents and an *®F substituent).

E may be a pheny! group, a pyridyl group, a pyrimidiny! group or a pyridaziny! group, each of
which may optionally be substituted with one or more of the following substituents: C1-Ce alkyl or
C+-C1o alkoxy, each of which may optionally be substituted with one or more fluoro substituents
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In a particul ar enbodi rent of the disclosure, R3 may
be chloro or Cl1-C6 alkyl, mmy be 1 or. 2,6 may be

wObosfo2ey be CH, M may be N, J may be C, L nBymRE2d07/001216

Y may be absent, X may be WO
2008/ 022396PCT/ AU2007/ 001216 11 CH2 or CH2CH2, Z may
be NRIF12, wherein R and R2 g e independently

- selected from hydrogen, PYrittl, phenyl, Cl-C4 alky

de.gH, 22018 EBsubsigeantser ani'Frsubsiiientior a@@etmaﬂ@n oﬂﬂ & Sltbﬁ'féb}en’f andan

: b
Bl BT odetiich ¥ 9, Bl aflSn ACIBARRY, PP
t he Eonaybkea pher(y{ gbii) a pPEy! gwiprayrimiding! grosp ataysdazinyf group, each of

e 0 PP supstipted B of e MRE S RGbe: B atot o 1o

l@&oﬁ}l—bnha omr ctomayNpptibhaliple émbstmted]mthhgtwm aNe ahd ey ﬂtmo substituents

, I(ﬁ@flga a{\ﬁh%r @Bﬁwts% arrrr% S ért%'fe_nlﬁ 8@% 8%%”@ %gubgﬁuem and an

- adFleMbstitugnt dr dcomihatioh of twol1engubstients pndsandeR substkueat).wi t h a

2 TS o i, AT S B RS o, s o

Mkﬁ iy |oaﬁonﬁmcbuﬁ§mem|mtdm of e adlibwiag subb@taenmmbe alkyl or C+-C1p
| uoro, m nay 1, CH,

@Hsom elfens) WHichoay iable bR, SOUSTMAEY U REBATT NG Ayree uoro
epen éez%{‘?yz e J\ist ]s't’aﬁ’stmféﬁ@rd?'aﬁ kg sﬂﬁﬁuéﬁ? oﬂ'hecornbmatwn of a 9F

Cl- C4 al kyl, and ¥
gwhstlper% st YAt o eeopinglon g Wo 0% SdheBlubM RN o substient),

6 & Sy Pbd AP R oy S 25 LAY GIEROBITRwtich my

aptipnddie bessutstfute wﬁybeiueen oné mﬂyth@@ fhpszuh@tWJeatg (€g. I, 2, or 3 ¥F,

g%ﬁez‘}]s%r ax ﬁ%@ﬁ N%ew gr oup @%g@t&?};% fuent or a

vonbinationeof tvo 1¥H/\mb§ti1ueﬁﬁ andl kry13F g:bequwt I n anot her

R e L

,gmupsb@chlof uhchayaymptzdﬁaw_bermystmmm ‘dnemyndmaﬁmtimhﬂuem eg ;2

Y sl romy % bR PR B S B an or

&BingknSraGambihdtioh of to GF Bulrstivertearfdlan BFephystifueithe, |
bar k8 e 8 SResBEar o nFE TREIRLhaBh pLRoRL ey gr CrCu oy

'sr'ab;ser éxch o7 Wikdh rh@y dptr&fall@b@sdmm&ﬁw@-lbet@eﬁﬂwe behr&H]qu substituents
o 18 ot poney sbsthess or3, S50 BE shities a8y oraoLatd or 8 F and

3 ependent|y sel ected from hydrogen, phenyl
glﬂfsﬁuérﬁlﬁ | kyl, and E may be 19fl uoropyridin

19f | Limay g A .ptwi gfeupcwhlchg$ subévt@is@ Withengion Elorezf‘arqs alkvi or C1-Cs alkoxy
@g@shﬁm Eﬂh@ H‘@fw sUFs!?ﬂute‘afwrtﬁ B &'nﬁﬁé mﬁwsﬁbsn{a@ms eg. 1,2,

be C may
9 svb;tmmets Npr an pumment Qr argqmbg@%/ i, of\a f?ﬁysub@tuent and an 1BF

| aH
: % ?ﬁéﬂ}orf% %ﬁ'ﬂg@rel |l§?§&pen sl'{e?[?:s h% dlgf’gm

30

nylriiganbe byl grapch G- iCabeltisd w:trme oEmateyCiifi alkyl o Cr-Cs alkoxy
Qlf 4455?%%%;0&"%? ’Rét%fn%ﬂﬁ%gﬁ {hs {-gfrgaéﬁgpt?gtvg{? one and three fluoro substituents

(efg. 1,12 003 $E Isolsstituents B3andly substitodnt ara)comimnatm dﬁe 19 aubstlmﬁnt and an

{F ST 2 oo B g e pibsrepodl HaiBlo o

Z may be Nfi 1R2, wherein RI and R2 are |ndependently
sel ected from hydrogen, Cl-C4 al kyl and
fluoropyridyl, and E may be a phenyl group

~ - substituted with a G -C6 al koxy group. In another

particul ar enbodi mrent of the disclosure, R3 may be
chloro, mmay be 1 or 2, Grmay 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 WO 2008/ 022396PCT/ AU2007/ 001216 12 or
CH2CH2, Z may be NR1R2, wherein Ri and R2 are
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mis 1 or 2 E is 4-(2-fluoroethoxy)phenyl,
4- (3-f1 uoropropoxy) phenyl, 4-t-butyl phenyl,

wézmmmehenyl 2-fluoropyridin-5-yl1 or PCT/AU2007/001216

2f|uoropyr|da2|n 511 Xis CH 2 (Le. nis 1) 15Y is
absent or is NH and Z is NMe2, NEt2, NPr2, NweH,
NHi Pr, NMeEt, N-pyrrolidinyl, 9Ph, NMePh or NMe(5- (2

B S b b AT s 85 0w tory

Sabh onJhlcﬁ;mag 'Bﬁlohallg be sdb@ﬁﬁé@ﬁﬂh%rﬂubw sEiRttieeit esky. fan OMsubstituent
t group consi CH Cand N, and J and M are
mde}ﬁ%subetﬁmdnt) sel ect ed fromthe group consisting of C

and E‘ rﬁéﬂi{é ‘? Eﬂm Q{?ﬁ w%wén%@ﬁ%sﬁﬂ&] \QIfh a] C@OQalNl bféu&or a Cr -Cs alkoxy

wher

| gedup eaettioffwhishmal eptignaliy pe subsitited Wlﬁ@ fkyﬂro Sgbstﬂmt (6( migﬁ “Subsituent

and % hS bsent, or is selected fromthe group
SH| stl ﬁ& v 0, NH (CH2),,, and S; Z.is selected
f r OMEt gy be al,mmenybrgwuptwhmg infsubstigted Rgth n 8+-Ge slkoxy Farougn which may

P@tb 33 @ﬁng W@h’? %\.Bﬁaﬁslug%[lﬁ%(é d. ‘iﬁ“*'&@osﬂtﬁ&@r an 18F substituent).

aI ke bn eﬁbodﬁtné\‘}t,aRkymwhloro(ﬁl—lﬂ)har 2l E isrfuorogyricyl, ﬂuoropynmldmyl or

Yaropaeiin 66 Wi voRendh oDl BB HBAE) 1oy G groug consising of: ©+Co

SHPBhd pHEAR! is abStho BRI X I8 G}Im,,whemﬂm is Cor6 al kyl and

'g{dgoxy ey\é)ra,tég[cr)r}%/gg 122?\]%? g{%ﬁéﬁ% 2 gge q;ﬂﬁo6 l@yﬁ SfH%ro;%mldmyl or

a‘flﬁo@fyﬁ ﬁdbsf A:1}) ﬂhél@ih i QM'awseleblﬁ@frmmermubebmm of: Cr- Cs
ers tionally be

ot phenvl) SRbRTGAR Yok (BRSNS | BELI oni

subsgy édﬂwﬁg ‘?nbgﬁw e mﬁf E%Bﬁom is 9@P2,aNE ‘%or@yné}l lﬂsﬂud}ropynmldmyl or

R3 is se

Bfioorepyridaziny, Z iSINRRzn whergin Fi ﬂr gmﬁqz&?e;] %Iﬁgfteli gg’B énewpcruy cOﬂS!sfmg of: C1-Cs
gg@gﬁj &&bgw 9&5&“’( %IQG* Eg&)HzﬁrﬁHé%ﬂ Sis 9B sonal ly

group or a heteroa

gr oujn a fuhieer embodireant Rgischiproj Isdrﬁf lzoﬁlﬁlphfiﬂ)’b‘i%%'!'ﬁdu‘f“@é C1 -Cs alkoxy

e

“al ky lin'a f@heCafbarlinkent) s is clizron & tatr lzyﬁwylpherwt'éybsmedaﬂm IC+-Cs alkoxy

PRI P MR R ST

substy 4 ftied eMbddtmemt] @ i3rchionoy re isl toar 18] Disheryt suhsjixute a(c,‘n -Cs alkoxy

hydr ox stitu n e 1

Otk B s G L B St sonbonyt

Q i's trﬁﬁ]le%ﬁb&ﬁnémmué Rén Bricad Edoptenyg bibstjuted witNHC+-Gs dqburoup ora
mis a nunber between 0 and 3 (e.g. 0, 1, 2

&CS?IKWQWéPn if inis 2 or 3, the R3 groups nay be

the hrde eﬁnbocﬁﬁéht Wﬁ ister fies eaid E 1 phenylaubstiuteewith e CSealkylgroup or a

and 4, Z, or4(\/\/nere|nn|anray be the

&n@eal&@WGWUﬂSdlfferent ton in Y); with the proviso

that \ B 8tﬁetrb9riboéim'e&dﬁaqg‘ P rﬁiis 1 ahB € igtihe®)! SubetGedPwidvd CieSs alkoxy group

conmpoun ornmul a wher ei n:.

- ora Cy-Cs alky! group.

. In another embodiment, Rs is 18F, m is 1 and E is phenyl substituted with a C+-Cs alkoxy
group or a C1-Cs alkyl group. '
in a further embodiment Ra is C+-Cs alkyi or chioro, mis 1 or 2, Y is absent X is (CHz)n,
wherein n is 1 or 2, ‘and E is a phenyt group to which is attached one or more C1-Cs alkoxy groups,
said C1-Cs alkoxy groups comprising one of more fluoro substituents (e.g. 1, 2, or 3 9F substituents



D, G and L are independently selected fromthe group
consisting of: CH Cand N, and J and M are
i ndependently selected fromthe group consisting of C
ided that at |east one of J 20and Mdt$a007001216
g‘h%gz?(gfegia? least two of Db G M J and L are Iijl;ﬁxlﬁl0 oozt
i ndependently selected fromthe group consisting of:
0, NH, (0-12), and S; Y is abSﬁp , Or is
i ndependently selected fromthe group consisting of:
0, or blh"‘sﬁlféﬁbsﬁt%i%m coﬁ‘lbtﬁaiﬁn 0Fa 198 sahestiteant and abnr'#naubstibeglros a pombination

consi st n 25131 and R2 are
HREIE‘}Qé%&é I1u9nt§@] %&a}?ﬁ?@ t)>t/he group consisting of:

_hydr ogeiynfér eﬁb&damen@%rs {8l G-Gaalikgirty hlor§ms o cal2kam ¥lis a pheny! group fo

(CH)naryl,. aryl and_het er oar h_.of whic

I
| ornhicé mttﬁ@he@@neﬁma G felkot A998 o Cr Y oS Rprsing befweon

10

b ﬁ%esﬂiﬁﬁ} éJbé’tfﬁféhﬁ F\(eﬁml 03 Qor PMP @E)S’hﬁjé?ﬁé)or éﬁl”@fsubstltuent or a

roxy R2, together wt

n |comh1rgmm ] 1W$ulm’tuem1@9d an e Qﬂbﬁiﬁl@ﬁ@}ﬂ a combyngigp of two 1£]‘(esubstttuents and
EE ?Brzg@é&v\% ring 30having between 3 and 7 ring
ch may optionally be substituted with one
or nommnothertembodlmdmt Faiisgetiyl bsahiora, Bris Sor 20 i 2 phenylagoup to which

Bed o ot T difg® ST PAakS B o or mor

”ﬂa‘xbrcbﬁ:baﬂmms)(é g g‘r Qugy 30%F mbbtdmeatsam any [5F gulwstipent aha gmnmr@tton of a 19F

"substituted | oro §
- Sastpentaen Vb rock BimopRl Gy 8o s and gn oF ssitven)
" subst jiaH6RdrSmbédiméns Faliduidthy! 6F dBlom, mliktony and(Erus a phenyi group to which
© W). 20081022396PCT/ AU 007/ 001216, 14 C| o allr

15

Obslattaghad anacgr moreyen Caoplkpxy, Piodpsy paid &xGs @y, O mpnsmg between one

%%E@@ dé%@e @11, 8XcFA 14k ABstidents or an OF substituent or & combination
( q ,_each of which nma

wolteh b rsebs@tuenmntéawﬁ!’cﬁuasﬁmsmm tmela%i%% P? Wﬁpﬁwﬂ%m% and an 1

S/ ents, and wherein p, q and r are int egers

.bgiméléehﬂl and 3, and wherein og[ol s i.ndependent|y

s el ech adoﬂnerembadmng rPg@ganmhgq [ it or 2\gad Egs gﬁl@png group to which

| 1:3 gh%chgfd Qﬁ%@(ﬁg Y\ﬁl saiﬁo {{ﬁs ogﬁ‘gb@p t%rrfngﬁf‘i sied IRR substituent

20

S not I'n sone
ﬁwqﬂwﬁpnts Eis not -Phi I'n an enbodi nent of the

e By P Oy AL G o

el amathetear alieky §rop of thecfoliowing forpulae0(Qble)F,. wherei n igja auraber between 1
nay be 1, and 0 may be oxygen. In sone enbodi nents, L
i&dd: | n some enbodiments one of Mand J is N in one

‘embodj BRSMer edbaitbnl, R@fsendﬂzyl & chlor, G it & 2GiAd &risla phengl gfup to which

S oL e CHBE QGFE ep f faneen

25

30

I\%ndlglls Cand Gis CH R3 may be attached to a carbon
atom R3 may be selected fromthe rouF‘) cons;j stthnga "

of :  dmonsrambodimentdhewlkpxy gigup aliaghedie BgPNENYgFoup s i the para position.
anot her %ﬁmﬁ%ghﬂﬁfﬁmen@éﬁhé@éﬂogﬁe 3@'{1@9 B@dﬂdcl‘(f) lel td,'l;%lky m may be I or

group consisting of chloro and

-2, Gtneytbe € B diayrbe €4, Wmmayhy Nbém@hbe& & n@w bﬁélt )%may aﬁh%PS?ﬁt X may be

;@% obéH%CI-ETZ %ay Ngy;f' a&ﬁe‘(ﬁﬁ R Frﬁﬂ!ﬁ?&{g@@gﬁ&é@@* s‘?e!egtE@' frh hydrogen,

rpidyh ehehyip€y-@;. alkyl, or Rq and Rg together with the nitrogen fo whlch they are attached form
a pyrrofidine ring, and E may be phenyl group substituted with a single substituent of the formula -
O(CHz)sF, wherein n is a number between 1and 4. '

In a particular embodiment of the disclosure, R3 may be chloro or C-Cs alkyl, m may be 1 of

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



W

In one enbodinment, Y is absent and X is (CH2)n,
wherein nis 1 or 2. In another enbodinent, X and Y
may be independently sel ected fromthe group .
of: NH and (CH2)n, wherein n is 1.
%?d(ojél%n and X may be NH, wherein nis a nun‘séé’XUmay/{m216
between 1 and 3. I n one enbodi nent, -X-Y-C(0)-Z
may have a structure sel ected f\r“cj)mthe group
consisting of: -(CH2)n-C(0)-2Z, erein nis 1 or 2,

or CH% WJZGHJ“ %ﬁ?}g@ﬁ&ﬂm R, ind B ale indeg@ndeathcselected from hydrogen,

o P Sty alh RoE Gabe i e Afadn § Wolh bSYtsdtached form

f
9100, 55 Do g g e i

an@(GMz)a?réwParelan@B mdmbeﬂgb\ﬁﬁé‘rﬂﬂﬂ% h the nitrogen to

whi ch they ar ttached, form t Rk a
e el S B DS S SR k87 e e i
ri I@amNb‘e may lpglc,r.bhaychembL may\ge Nhayde abserdl Adyay be CHz or CHzCHp, Z

P 50 PSR BBl oy = et o

Py &bstittedatitpsinglensubistiuent of |mwbmglao()ﬁﬁHz}nH’16NI'|e;am nlis2i nugnber between 1
group or the benzyl group may optionally be

su@gﬁrtut ed with between.-1 and 3 chloro, bronp, iodo
or hydy 9¥irths phEEidrembddiment of theﬁhveaﬂmd HR2natyebe fioeo, mmay be 1, G may be

- 'h’y‘&ﬁ jesy M. b Y M TRy - Moy B By P mai s et B b Cre Z may

_ py o (HRA, rWHer Vl\'ﬁﬁg AW %rﬁ%de%@ﬁﬂeﬁ% CLOoakynendvE iy e phenyl group

- ring.

15

20

25

rogen t are attached, forma
heaubstlwmmhaCrcmgkmorou@ora&ﬁeéﬂw 20Hhd 6 ring

menber asl_gjrth% a%sﬁl%r %%?frﬂnlarﬁ of the @iﬁ{@sﬁmb@ Ry LG el kBbe 1, Gmaybe

et erocyclic group

t FEH, |Breayybe NyManay, betNad nptybe GylL may adb,Y mavebed\H, .x,wqy.hﬁwz or CHzCHa,

g [ff,fg% qe@begypgadf% hﬁ%@%hy{&’b%ﬁgﬂﬁﬁdﬁ% o égﬁr' g\k'rr% C#IIE ally groups.

or- hindhaKY petBfiricinbedithent of the disclosure) Ry ngaydk higpro, m may be 1or2, G

FERSBeEE e L0y Y SRR gt oo

Pk CHéde Myi U@Nﬂh Ry, wherein Byandﬁzampdepenﬂenﬂy}slelectqi fro;n hydrogen, phenyl

AP - Gefo g Eonay v bbmucibe tirthadelle BB pyERE]
and g aﬁ(lt}itlé?fpgn%@&%mﬂqsmgd of 8¢ dIEtydi;ﬁlQXB@ iy hiblogmimy be 1 or 2, G
s arnse Cl 5 %Sﬁb& &8, i, b o, Gul My b5 Ny il bsent, X may be Ch

%EGH CHQ,@H%A Hfﬁé/ tvhéﬂasﬁl Rnaﬂd Rz@.‘# rhdééé’ndgll)ﬂy selagéd ok, hydrogen, phenyl

\whand 61.Gx oyl alchy e S gompcs. TR TGRZDF 6)/hoRBTTRNE:
t hey o%heggﬁrﬁl e Féa@(ﬁéﬂt 8 thY s slud] H16na ?'b@ BhloBak haPhe 1 or2, G

e substituted W bet ween 1

’ almdly Be 6HJ m)may bdﬁ}ﬂmbmay ke, Janaybedi brogy baNsY maya-absent, X may be CHz

h g{ @%Hz,%{iﬁ?&? ﬂgﬁzafvﬁé?& hb%‘[d%%gﬁq?déﬁés?ﬁ%ﬁ{yls?g? 2 JroEn hydrogen, pheny/

WaabdCeGiealkgly andiiD may t! 1Eibemmjnélm; Péflecsoplytidaging nréﬂﬂu@mmmmldm@

| ?r;to rll?bnet grnéjaét%rﬁl);} O%Qﬂﬁefﬂi ogg}egi%n?%%}‘? ‘flg pay Qél chlqbcl) tm rg}ia)ybeq or2,G

30

t laf ba IO, DA er OH, M may beVNlleimdi be <, pmeyd N, \Emayal;e absdnt, X may be CHz
¢ RO 4T SR NFER S Fo S P Okp= gy TRy ko Porogen, O1-C,

* ARt aftHuorBEgy, Hhd IEQSHY b dlphdnyf gibuprslibstiuted Rl d CECH atlwi) group

, doeIg apsher ﬂ?avgﬂawmb@a@erg@

tothe 4 position. |t m{g?ﬁﬁ%@éﬁ%&%@%ﬁ%ﬁl ?/forz “

lgea? berdﬁ‘% mayte al%e@ PR8N NOF @a\be aBsent, X may be CH.
pyr yI' "group,

a pyrlrnldln group or a pyrlda2|nyl
group, each of which may optionally be substituted

- with one or nore chloro, brono, iodo or hydroxy

substituents, and/or substituted with one or nore of
the follow ng substituents: G-Cs alkyl, C2-Cs
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I n anot her enbodi nent, the present disclosure

provi des a pharnaceutical conposition conprising a
compound of one enbodi ment described in the present
dISC|OS together with at | east one .

‘%ﬂ Fae gﬁ&lcalgy acceptable carrier, diluen tPCﬂAUmmwmnnﬁ
exci pi ent or adjuvant. I n another enbodi nent,

the present disclosure provid a nethod for

diagnosis of a disorder in a characterised by

g ﬁﬂ 'Z‘?ﬁalyﬁgﬂlﬁﬂ %frelrp { dnB'F@&l@hndb@ﬂaérﬂy Q@mﬁmem hydrogen, C1-Cs

I nc udlng the ste

aiton b moomit.ood Earabslont 00 USSR o o roue.

t t ffi | Labhe o
??rgg %{Pﬁlﬁpgrchﬁo ) bgﬁlﬁlg?tl Oﬂl}e ﬁlscl%sgigt agblg%y l:lﬁ r?g]t%!: eﬁq nﬁ@ b€1or2, G
Ofnay beCHyEYMaylbe O, Manayde bk dmay be GiLimay &6 Hgh oy h@ahswg % may be CHz

pre e.or ab e .of .t -
e e Pe Gt Ry BE s Rl teffic A8 fyogen, 01-C
| ARG SndoHubiBiridH, Shd E iy beophehy gioep subsiitutsidedits la Gi-vs alkoxy group.

| east part, of the ony of t he manmmal . - The net hod

for dPé@ﬂ@@ﬁ@wﬁﬁyﬂﬁélﬁﬁ ‘Thus step (ii) may conprise

cond Ekﬁg posi.tron em ssion tonography of the body

?Lsﬂﬁ‘é}m;&%@g; BRI e LB G ol B AEC BN

dlsoq% I'n anot her aspect, the present
|nvent|on prOV|des the use of a conpound of the
pr esemtis fiongention in the manufacture of a nmedi canent

onorof 4 GIRLBplnd, HmabaRpRRIR! erbamtony Antopren
rEmwﬂbwmm6me24MmmmmHamh5ﬂeed of said treatnent, the

§g Eﬁ r|3| g adm nistering to the mammal a
ther Bt S F%feffective anount of a conpound of the

pr esent absaments Nbinandsai d conpound bei ng not :
rads quwé;eNEs,d NPt INMEH, NHiPr, NMeEAn NWreqhdlajd,p &b NVeRie or NMe(5-(2-

R ﬂﬁmw)prOV|des the use of a conpound of the

presefnt r1nvention in the manufacture of a(PfﬁggPPt{
conpésitifliapethdr ambermerit thg diselpiregrovide i SRR § a(

manmal characterised by an abnormal density of

peri pheral benzodi azep r,geptors 17 The conpound

of the present inventi eIected fromthe

group consi sting of: Ag;:\‘ 02* 103*, 104*,

105*, 106*, .  107*, %%Q ~ai1x 130*c 120* 132*, 133*,

136%, 139%, 143%, 146% 147+, <26¥F ¥80*, 081*, 082*,

083* (as deflned herein), or any conblﬂatlon thereof

These conpounds are all radiolabelled with 18F.

Arheteiner - conpound of the present disclosure may be

sel e 1hB gro@f conEIEINg 0P8, C &N, and J and
Toa. D B O ihdetent E,Eﬁ?%ﬁﬁlllgr @ conbiae i

mara mﬁendem@selm fromuthe grouprcongiaing oifgand 8@‘"‘1 t at least one of J

283 M §Cmebit oo ¢ T06, fdfnala 104, 126, 3L
118, Xi@seck2tom tedpoupzensisirmet: O N, (ChigeandSi0, 144,

108 e s el S P T
I n ang ertieemde te graub eorsisingrof.iNFhRyandeivkles t he use of

ram(r:]a Oud]lggeaar%?'ﬁgr q ﬂi gﬂ%cit]het% f& ? ﬁr’ouq Jrsbng'mT:g%F h&)(?odeﬁ %1-010 alkyl,
€0l Alkedp, ST alkgit, fCERat eangrandmeteroarsd; sachre wbich may optionally be
grﬁ’h%?tu%g{m%h ofp 8 DS Taoln bRl iocd, Borltl 1ol ©+-Cs akyl and

%%ﬁ s, enotional dlsturbances cognitive |npa|rnent,
ro e, and cerebral ischem a; tunours, such as
glioma, and carcinoma of the ovary, colon, breast,
prostate, brai-n and adrenal s; neurotoxic injury,

~including that associated with anoxia or ischenia

which results fromstroke or cardiac arrest; and
cognitive disorders, or for cognitive enhancenent
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Figure 7* shows the bl ocking effect on the uptake of
[ 189PBR111 by the selective PBR |igands PK 11195, Ro
5-4864, and the non-radi oacti ve anal ogue PBR111 all

?szﬁgﬁ The central benzodi azepi ne |i gand pegan2007/001216
unmazen does not conpete and hence does not reduce

t he Ope9PBR111lupt ake in these tissues. Fi gure 8*
shows the bl ocking effect on the uptake of [189PBR102
by the selective PBR |igands 11195, Ro 5-4864 and

the nepgradi 'Flg Astfekhé Ewithited mmgen E}Bmicﬁme@hde aithchedydorig: heterocyclic ring

The central Benzodi azepi n fl.u
c by hetwep®d ﬁ@lﬁcr@g@@g@g:ﬁ g loq_qu{\égaﬁggtggg@wg one & more of the
* S hows t he
F?&uagﬁ%éuﬂst@@% %hfofoS&Ergé iodd gﬁde&;t]g @1[@8913 S, ?{ e |
sel ecRi meetézm froimyte e@uweonilitmgs’ Ch@f0, SIOHEG 0%, and Q (C+-Cro

Ll i

conpeEds aarayl rou er adMoamd;gror:@ adierein epd glqgmlgﬂy substituted with a

B 4 G o R Ay i, et
Pl?C%Oa[Rehﬂ A 06y, Pifkyityl,1 @6:-Croalley, Z%&uaal&lwh @C>Cio alkynyl, Q(CH2)-Q-

R STEALBZEL SRR oo B4t o r o

c Qrfmﬁ gﬁ?nﬁ:n Ei')gg grgﬁ}?{dz@ eshstitadnts; entimtmrmmm qlarg IRBRIRI2pendently, tntegers

i 960 1gne 8 ead whesin &isqﬁg[egﬁg o ﬁ%é%%%ﬁ% ﬁbrﬁﬁ'éi S

Se' echi chvaR dand’ K (eld. 199, 20?9 WhedB6ifimatlothre Rs groups may
non- r@ %%{nﬁﬁvﬂe ang ogue(P R147 aI)I at 1nmg/kg. The

chaihe same%mab@ﬁlﬁﬁﬂ@r&zepl ne figand flunazeni|l does not :
Comﬁiﬁ.aﬂ{bﬁ\q& eﬂqea?ld ROE gr?@U%rtI WherbihGORBRA4y be the same as or
i ese :

_ I SSues. gure 12 shows the.
biifferdeit togr ie¥f ect on t he. upt ake of [189PBRO99 by the

sel.ective PB 1195, Re 5-4864 and the
Wﬁ%ﬂ?\fb%ﬂﬁ@@”ﬁﬁ%"% BRO99 ‘al | at 1ng/kg. The
C ent rT:He dﬁ&lﬂﬁ@@rﬁ&plaﬂ&nﬁdug@ﬂﬁfoﬂﬂ%i whirtindoes not

conpe, e{}% @ &@ﬁxj%?e%’(eﬁ REH ﬁ% gFoD;?an%@%g%R@ﬁ% ﬁnd N, andJ and

30upt ure
b @edihdte erﬁ!&iﬁt eélected frdnethe gtoak eorsisting DB@&HIBNMId@matwéieast one of J

sel ective PB S -4864 and the
ndeM 5 & E'%ﬁﬁ‘q@@agﬁﬂ?gdig bgg‘%é > at 1ng/kg. The .
cent rak ma@ggﬁ%ﬂﬂﬁgawgteﬂ from H@@fﬂlpfobnsm’mﬁ oh, NddEHz2)waot S;
t t
OO g TS 08 0k it o 5 RARPER AN and (G, ana
08/-022396PCT/ AU2007/ 001216 19 * The results in the

gr'aphs showi ng "stars" relate S tical analysis
of t Hes sadacied frem the, §0Upﬂé’§iﬁt'ﬂ%°ff’§':gﬁﬁrﬁé’y onpetition

st udi Fﬁ%n&’ﬁg o mg ygﬁle&é}ffr&@ihe @fbﬁé yorisBtirgfof: \r@arbg'm OB -Cro alkyl, :

( ANOVA) rng e tissue radioactivit

o@r@ae akengt, Cobs aikynym(@w)ﬁ@m 2 aad ihplgIoaYY( Rach @Mﬁ)ﬁh &1ay getionally be
{ t

e h8 BE P 7 4ty RisiRA 6, ramo, odo, G allyt and

*md,ﬁxﬁ 05 (si gp}ltflcant)f 5No stars inplies nolt _ .
tati ere E r T

et ai7 Bt EecPYRe S B IRET YRR} fepp i ichm 2 hporgeetc ing
frakih@Mitven 3ard B angmetatiers) iwhicth may operallyeysubsifiutesi with ge ar more of the
under st andi n t he descri cgg pr esent
ifolowiRg F"&ﬁm”ef‘ @W%P@%ﬂlﬁ‘g’ l!:‘;@ner al definitions
and ﬁ;%%bi@%tédfmﬁmht 3 é‘@%ﬁuﬂ) coﬁsis?ﬁgtme cmmibmmbolnﬂo fﬁflﬂﬂmaﬂ@nt
invention to those terns al o ar e oL,
"o B hese GERVR 1 NP CEILOTDg Mg h Bttt Pt £ o, bomo o

H&Ha%ﬁﬁm SRt 53 orrRSIbY 18RS ToREIRY subsiRiemts: G:(Csiatikyl, Co-Cro alkenyl, Cz-
specifically stated to the contrary, integers, steps,.

or elenments of the invention recited, herein as

* singular integers, steps or elenents dearly.

enconpass both singular and plural forns of the
recited integers, steps or elenents. 15Throughout



variations and nodifications other than those
specifically described. It is to be understood that
the invention includes all such variations and

WO PINIB¥at i ons. The i nvention al so incl udes Bt VARIO7/RMA216
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steps, features, conpositions and conpounds referred
to or indicated in this specification, individually
or collectively, and any andl4l | conbinations or any

B, Lo By T D 0 TR D5 0 r K

(gri%tml dHa YCHsl 8th fl edicwiniai be siltstituied avith eoe ar @mefm@ros Rromo, fodo or

non-t oxi c unt of a co OSH At
th@(y. ke ARt grﬁ&iérsgﬁehﬁe%ﬁgp%lgt? id Wherein Q is
é&lﬁénﬂ ?é?&te%mﬁntmeegmmmbnsisamﬁw OmndiS; vary from
ect "to subject de%endl ng on factors such as the

spemleﬁﬂwébaﬁgeWi’%‘aW@ﬁ the age and general condition

he, Side eehl?%nt?@ severity of the condition
be| ng reare articul ar conpound bei ng

vailt] thempravise thatk: isthlePhbde of adninistration and so
forth, T ossi ble to specify an exact
thé’?%qﬂl?[}kﬁgd nté@}p?ﬂﬁtétll‘ﬂve anount ", however for any
gl Vemamaﬁ:mds&entmpthemwnim@maﬁh%ﬁ’ﬁ’ﬁ@ht ically effective
Olan@a @itnary skill in
the %?QO"*I%%(’PFE%H%W??‘ %gﬁ%ﬁ}@g%r and experj mentat.i on, be
VO ZQQ&kﬁé’rMGWthUE@mwrmm@m@@ 10r2, q ao8 ryeaybe 1, and Q may

herein, the term"treatnent" refers to any and al |
Qyees. V\,hl ch renedy a di sease state or sy

Pr evg 8dmd éh%o@iﬁléﬁtbm l§|hrmmme£ﬁmmmeste arecdi ddti?nfér Wi se

revent, hinder, t r
8 i sdagee embogimerty M @H 8@%?&1 rfagsij % (9% %ﬁ&t‘\é? BmBddiment, D,

MQE}@]E%\NEU is Pind'S %ctsh eihan ﬁi,tentdnm énociimiea] ByJ | anilrfte NcMis € and G
W

rn i t's nmeani ng nonoval ent straight chain or 5
bCHnched chain saturated aliphatic groups havi ng from

L (o0, GaLhORPbImpofattn. 1. 2, 3, 4, 5 6 7, 8 9
A’C%Sn atons. The al ky hav
to 483 raytis seleced fiom e groggp%@ﬁtlrgtogﬁ@mg@g édg%é é& Ro allyl. In

3 alioyl. 1
ﬁ%cﬁgr%ﬁfl h?ﬁéﬁ%ﬁsg%y ﬁgutﬂécﬁrod lcﬁhsisﬁﬁb df@hlemmhcmgll Csalil. Ina

mﬂﬁbr@ubydlmem,rﬁel mayi bechie(p or medy t Yl I ?n%? ge%'or 2> %?teméiwgly,’ﬂa may be.

Héad ”‘% ] 678/ brrho a%bg'ﬂﬁq% {iéﬁdrﬁFP&M'mmﬁﬁt‘édwf?

met hyl pent yl
3- Menlbyié @:ﬁﬂiﬁd}mmt Y lslabdemmdvyisl{)@da)ﬂ whezelrgn is 1 or2:

1ag| g}sqtspg l bu lgnpr% )ia%d g‘ﬁf%g%h ti’l’{&g%%nd?nﬂy selected from the group consisting

o tﬁH%n& (cr@ﬁtwmigmrmpvl 3n?h1 I1 i t ri met hyl propyl,

oc . hon ec i ke

her eYﬁ‘ElYPﬁZCHZ)a %H'Ial’(g%w "ﬁ@?eg‘r%'sfl 8”%"95%%&2‘?3"9 o

formy cgle tuﬁédlmc@t X- he VITROFEZ fay heve alstycturgsetasied fromahe group consisting of:

defi ned above es | e )

HCHIORENY, WD RpORyS. aeltols SlFlnc}IBLﬂdvy}iéW h ROKYr 2 and -NF{CHol
%Rﬁér&hﬂisftf}% term "al kenyl " includes w t h| n its

nonoval ent strai ght chain or branched chain
unsameibeNR:ﬂzlopMYc hydr ocar bon groups having from
2 top10 frdm tife gréu cﬁnsns?m &: hyﬂrogm& -Ce alleyl,
10 c&’%ﬁa@%ng%%d Qeiec%dgrigu gr ’ isgfran B(ﬂ1 itroqen
abenzgn pleeng, pyncm, pygiging ar pytidaziayb @B Whsie F‘lgs 2 OUE([iRitn The nitrog

écp WQ’E’Y {h@? ﬁﬁp'ﬁ@ ‘fwdaeh%éi{)cgakennﬁ :F\Es\gﬂdbﬁlﬂﬁeeﬁﬁ 4t29d 6irinYy members. The

L iRy ey bewl pyrdidpe ringnyihe Coe laly éﬁQl@ni}]e heterocyclic group, the
1 nmet hyl - 20cycl opentyl, 1-hexenyl, 3-hexenyl,
cycl ohexenyl, 1, 3- butadlenyl 1, 4- pentadienyl, 1, 3-
cyclopentadienyl, 1,3-hexadieny|, 1, 4- hexadi enyl
1, 3-cycl ohexadi enyl and 1, 4-cycl ohexadi enyl . As
used herein, the term"al kynyl includes within its
meani ng nonoval ent and strai ght- chain or branched
chai n unsaturated aliphatic hydrocarbon groups having
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25 wth an appropriately functionalised acet ophenone
derivative 1 and an appropriately functionalised

WareR3e dine 2. In schenes 1 to 6, Ra nmay bBCT/AU2007/061216

sel ected fromthe group consisting of: hal ogen, Cil-
d o al kyl and 0-(C - Cio alkyl), wherein the G-Co
al kyl group is optl onal |y subg¢§ituted. Ra rray be

the%y'ingrpp,qe trpgapyaqiyg) grﬁgp,ﬁﬁ%, pg@rdpﬁeg@gntge Byrf&ﬁﬂ@yl gré)up or rhe bénzyl group

dhdyfoptichatly be %ubstrtﬂted With Iseiveden WaRd $ cHIBFs} broimoDiodoor hidioxyRebstituents.
same _and one nay be different ffglplri}; 30r eacti.on

pr oc &eaad Ramay bg éﬂd%‘ﬁjer% salecied HEAUp Consisting Af hygrogen Cr-Cs alkyl,

| Sﬁﬂbrgﬁ gpr[d!l"\bfnlﬂrdfﬂ@%r d}rﬂaﬂiﬁ‘.éh(ﬁﬁhér@& and R,, together with the nitrogen to which

nes

zm@m@mam/amw@ dnahagingbetween A and ¢ fipg megnbers, The heterocyclic

Frhg be, é’hemsr@g -n-h CPCG !ﬁo ! hefeRidcy e gmﬂttﬁ%ﬁﬂ group, the

n at the 3-positi
@thyowmmamndmgwupy@n the awidazmy greun meY pPpiionally g substﬁuted withi

SPlfort (il Aol Bin 6tk BPERAY RT3 | n ot nanol

or almsanothbrambediinerd, 1, and iRz @y boingrpandentiyselapied iom the group consisting

PSLLER R, PR s o, A I g,

o zap@ peniyl, ieadheof srhidie may eptionally be sebstinipd with be@HRE(1 GNGIRICAIRr0, bromo, iodo

shown in Schenme 3. This procedure i nvol ves

. tofl@’gf%ﬂ"bﬁtﬁ’ef% dazo[ 1, 2-a] pyridine 3, with

formy Qﬁhﬁéﬂﬂm@ntﬁummhﬂk and Rg miap barselauedafmrs ﬁreegrowmonszsnng of:

BUShE cRDB, Y IEHo R IR Ry ARt e, Sty DB st Bltyrnd ebuty,
AR Wb{érelh @l 'aﬁtPR;iqt‘éyéiﬁérlvirtﬂ tttireorﬁltr@fan tdWehidhr theyedrb rahmem ﬁ‘omm pyriolidine

%ég?é@q;fip@mmphgnay %,%'u;ﬂﬁg, Et?pgtrrﬁtgg\ﬁbfdgégéfﬁtba%cﬂgo oro, Momo, iodo or

:ﬁ réﬁ%’d%ﬁgér@ add 7 by known nethods. The acid 7 may

en"be converted to a range of am de derivatives 2? )
V\D 2898129 e 3spisried /o he 79rop1 sopgisting of: halogen and C+-Cs alkyl, optionally

substituted {e.g. with one or more halogens such as fluorine, chlorine, bromine and/or iodine). Rs .
may be methyl. it may be miethoxy. it may be trifluoromethyl. It may be trifluoromethoxy.

" WhenEis phenyl, E may not have an iodo subsfituent attached directly to it in the 4 position.
E rriéy be substitited phenyl which does not have an iodo substiutent attached directly to the 4
position. it may be substiruted phenyl which does not have an iodo substituent attached directly to
the phényl rng.

E may be a pheny! group, a pyridy! group, a pyrimidinyl group or a pyridazinyl group, each of
which may optionally be substituted with one or more ch!oro,"b'r'om'o, iodo or hydroxy substituents,
andfor substituted with one or more of the folfowing substituents: C1-Ce alkyl, C2-C¢ atkenyl or Ci-
Cro élkoxy, 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 pyridyl group, a pyrimidinyl group or a pyndazrnyl group, each of
which may optronally be substituted with between one and three chioro, bromo, iodo or hydroxy
substituents, or substituted with one of the following substituents: Ci-Ces alkyl, C2-Cs atkenyt or Cs-
Cs alkoxy, either of which may optionally be substituted with between one and three chloro, bromo,

iodo or hydroxy subsfituents.



8 Schene 3 As an alternative, conpounds of
formula 4 may be denet hyl ated by known net hods and
acyl ated to form conpounds having a - CH2ZNHC(0) R si de
chain. 5Schenme 4 shows another nethod for preparing
an i mdazo[ 1, 2-a]pyridine derivative froman
appropriately functionalised aryl al dehyde derivative
1 b, and an appr opriately fynctionalised

am nopyridine 2, wherein . the result.in r oduct
P05 S8y 5 & PREERE! RTEHATIP: T REEUHIERNT Grpvnas srou,

eachedi@hich map fopigoaoendbstiledanith Ztyesn ereranid defeoehiorp,rbrene iodo or
hyB68$ ﬁfﬂ,@tﬁuéﬁfs an i socyanoacetate derivative and

S¢ aﬂgén%%elr Ia%)ectt {Hefﬂr@stegt in %OR 4 %%oﬁg%lﬁf t&% il Eadmlabelled

Sghene des “‘conpounds or mu
withodsess an - NHCOOEt si de chal n -V\D
20081 OR2B9GREEL, AL2 PEsEA G0 2d6ioR HroiileNHR pIRBMateutic:d QOPosition -

coﬁp&qﬁl@ Q‘émﬂ oéﬁh"d? )ﬂ‘iis,r YR RBRa e sl S6p it obedtiesTEbelled
w1$n I,F t(hg(e&ga W P ﬁb Isegé% Rﬁ%{a&?ﬁl{ﬁa@! ettc%é(ﬂ%l{e \‘fm@f ARG r&mplent

or pdtiref@to[ 1, 2- a) pyri di ne compound of formul a 3 In this
pr ote diibeher tdreboidimelaz ol ,pResaftp Wischisure powplssna phermaceutical

coh (Fg?tﬁl(ﬁd g%cllhsl ng&ﬁﬁéﬁpﬁnéia'@héj eerﬂH&tdin%t RIeS& RS2 €inOthe present

ol oo hotag ol e g copgrenlnd

6X¢lplﬁ@trcmadm@amet hod (Seller', S. et al. Bioorganic and
“/Edhﬁbl{é)ﬁ{er ehpgdiridnt, Yih® pre2dab Uisdbstile (r3dlck)a nidhed doradiingsis of a

X e _ . . . . .
dlS%l’ f(=r2 n/§ %at%ﬁlﬂ]? gﬁn§n0 3L %%qlagl %}'ﬁ?fﬁﬁl %enzélt)d'o? rb%nlyﬂefah benzodiazepine
recRRiTR AP jﬁﬂ 5-amine. rs317 A WO

() 2oomﬁe@&@€wwnm@az/a0:©mzq®dzs the third sSenepioandgiondt spffigient to

all G BRI Ok 31 U2 BN O BleeRAbIEE Y the R dyBE MedBammal to be
d S ri bed above in Schemes 1 to 5, except the

re6hpound of fornula 2 is an appropri at el y

(if unéiegnopiag the aysearA HebysYseiof feidrer ‘é‘sfma‘p%%g@ﬁet o an
am mhe pigthbd bhéiagnSsis ma¥ lkgmpBk-rpddrdidg d2image of the distribution of the

radiolabel in at least part of the body of the mammal.

~ The method for diagnosis may be PET. Thus step (ii) may comprise conducting positron
emission tomography of the body or part thereof the mammal and determining from a resulting
image the presence or absence of the disorder.

In another aspect, the present invention provides the use of a compound of the present
invention 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,
the method comprising administering to the mammal a therapeutically effectwe amount of a
compound of the present invention, said compound being not radiolabelled with "°F.

In another aspect, the invention provides the use of a compound of the present invention
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.



15 Schene 6 The substituent B depicted in schenes 1

to 5 can be mani pul ated using sinple functional io

group interconversions known to those skilled in the

art, so as to produce a wi de range of derivatives

once the initial condensation reaction has been
perfornmed. Schene 6 shows one such possibility for
preparing a fluorinated ether derivative. The nmethoxy
compound 13 is cleaved by a standard procedure using
BC13 and tetrabutyl anmoni umi odide to give hydroxy

c o exdnpbdnd (R&m:tsrieﬁfi infendanipeybeselebteiifioh taé group consisting of:

PBﬁQB@@‘p?%ﬁ‘t iqga' fak F{g4or de doh+, 1'?8* rligﬁsq@&e 196+ 830238+ 136+,

f1uori nat’e Schenmes 7/
5§ 140, L5F. Dat, 190TOMEs E1*s SH o3 & esd Bt At poLbination
me&iafu‘h@eb@mmds@feauaﬂaﬂqmbmmﬂl warryi ng out the

vari,o
var e oungp%ﬁé @g g@i[ agc%%s[u%gnfg%e saeﬁéﬁrﬁfmﬁh ogmfug %}%mmg
of: RBRe Q9% HEZ 1Phd 0&yIRENE6 W7ot HE. tnpHlindh 183 1Bhel 39, 143, 146,
14R1es @88, 08N\BNLIseN 15:5133] M3l €55, 204 hss) 15hes56)81,hes, 1S5, 141, 125,

12&' 1??3@21‘32611 g %flﬁlﬁ_’%ﬁ% b4 1%1‘%58 9, '1?93@%’@5% 4§14 13, ,and

114290@&@@zlgwmlﬁm”zﬁgw@@@mcemnem%@?@élota»bellséWéhe Fg *x
Sel liirothePasiRtt, @le. inintioh @ﬁﬁrlictés aethsbdia Comabudd@igbidingyto the

preﬁgltZGYéeéﬂér? irbth%2001 c]ture of %Onolt?cﬂc(:)aé‘geg? ?(P CE% AI‘%%?A%Z%%P} 2d:f4ition
selggsl §09 thegoup. CWWOPWS%WF@G%@%V@ Wisopsts, including

Huﬁﬁ 80t difeNt ADReihldek UgiSeds6l € abth 0Whrél8; emoWbhal d1sturbances
081022396PCT/ A1J2007/ 00 NE{ 2 PBR 0

By N e
carcinoina dd’ thhevdrg) Fawi.nlyeashRRestatesbraingand adrenals; neurpgssic injury,

1ncilfh¥ng ‘rl-1§t3asséc5{tled 2@, an?aﬁﬂa 0]1:11%%1em1a35/h1034ésult§$§)m $28ke or cardiac

98
afri%sandl%ﬂmﬁ Sgisoiet, o1 <ORR© incigt Aol Op peine no
rad@ditefted witht '§. 10) Radlolabelllng ‘of conpounds

In another embodiment, the disclosure provides a process for making a compound
according to the first, second or third aspect, said process being substantially as described
herein with reference to Schemes 1 to 8 (vide infra).

Brief Description of the Drawings

Figure 1 shows a plot of the biodistribution of compound PBR111 in rats (n=4) over 4
hours. The plot depicts percent of injected does per gram of tissue v. time.

Figure 2 indicates reduced uptake of ['|FIPBR111! radiotracer distribution in organs
expressing the PBR receptor when pre-treated with the selective PBR ligands PK 11195,
" Ro 5-4864 and the non-radioactive analogue of PBR111 all at 1 mg/kg. The central
benzodiazepine ligand flumazenil does not compete and hence not reduce the ["*FIPBR
111 activity in these tissues. | '

Figure 3 indicates the percentage ID of ['*F]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 ['*FIPBR102 in rodents over a 4 hour time
period. The plot shows percentage uptake of ["*FJPBR102.
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Diagram 1l illustrates the general structure of the
conpounds of the invention, where A and C are
unsaturated ring systens, B indicates the different

wocosdzepssat i on of the am de groups, and Rl amdTR2i2007/001216

desi gnate various substituents. WO

2008/ 022396PCT/ AU2007/ 001216 29 00 B = FILN4 or

Di agram 1 Radi ol abel I'i nggl s possible on rings B
or C, or at positions Rl or or m r adi ol abe

pr odftiaws 5 stwwsethe diadisiibuin datatqtsa | SRR ) B A gige 4 that are
l@rE%yﬁtP%ﬂ'erg&%ﬁ nf ormof alkyl fluorides, fluor

pyridines an uoro pyridazines are descri bed bel
Al kyfigue 6 showsethe mklme effast piodgcuninke of EHFIRN102 oy ke %ﬁlﬁcﬁve PBR
r i
Moo S0 001, B Sk g s i e
ezl thenzodiazapine diganch Surpezenil dges rrioh gempsteopndchense dees got reduce the

or R2. 10Radi of l uori nation
%EBEG%W% lgelég"ésmﬁods known to those skilled in
t he Fgure 7'Gihews lucehblmp@ﬁeat o diey entake ok ['ERJRBR)K 1 tiydhe selective PBR

Gl o 4 R R b AT . T

cevlird) aﬁhmdiammﬂ@am ﬁmmazeriﬂodoeemh'pbrm)e& Bred bgsa does not reduce the

ate ar rres ate This method is depicted in
@Efﬁ’gﬁib"ﬂ@ke'ﬁ? “bel ow. Vs 1118F K20CB K222

= gD geshowd meybiem@g eﬁm»haineeu;msmn ¢'AEPBR102 by the selective PBR

_Forrratlono fl.uoride
ISR P83 3050 Pe 4706 HiGion SEpacl prsfoove P92 2 gt fmaha. The el
B ZddiaBerRAigart fimazenil does not compete and hence does not reduce the ['8FJPBR102 .

uptake in these tissues.

Figure 9* shows the blocking effect on the uptake of ['8F]PBR111 by the selective PBR
ligands PK 11195, Ro 5-4864 and the non-radicactive analogue PBR111 all at img/kg. The central
benzodiazepine ligand flumazenil does not compete and hence does not reduce the ['8FIPBR111 .
uptake in these tissues.

Figure 10 shows the blocking effect on the uptake of [18F]PBR132 by the selective PBR .
ligands PK 11195, Ro 5-4864 and the non-radioactive analogue PBR132 all at img/kg. The central -
benzodiazepine ligand flumazenil does not compete and hence does not reduce the [8FJPBR132
uptake in these tissues. '

Figure 11 shows the blocking effect on the upiake of ['6F]JPBR147 by the selective PBR -
ligands PK 11195, Ro 5-4864 and the non-radioactive analogue PBR147 all at img/kg. The central
benzodiazepine ligand flumazenil does not compete and hence does not reduce the ['8F]PBR147

uptake in these tissues.
Figure 12 shows the blocking effect on the uptake of [¥F]JPBR099 by the selective PBR

ligands PK 11195, Ro 5-4864 and the non-radioactive analogue PBR092 all at mg/kg. The central
benzodiazepine ligand flumazenil does not compete and hence does not reduce the ["#F]PBR099

uptake in these tissues.
Figure 13 shows the blocking effect on the uptake of [*F]PBR146 by the selectwe PBR

ligands PK 11195, Reo 54864 and the non-radioactive analogue PBR146 all at 1mg/kg. The ceniral
benzodiazepine ligand flumazenil does not compete and hence does not reduce the ['8F]PBR146

uptake in these tissues.
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X = hal ogen Schenme 13- Formation of Fluoropyridazi nes

In a typical radiofluorination reaction,

18F-fluoride, in the formof 1118F, is produced from

woamsidtsop, n) 18F nucl ear reaction by bonbar dnmPOL/AGR0E 01216

180-enriched water target. The aqueous 18F- 5
fluoride solution is added to a 2.5 nL wheat on vi al
containing dry acetonitrile (1% rrL) Kryptofix 22.2

3&&%%5?33}}.%&}&3&%@?& g’@@n @@tego %i@ﬁ.ﬁ@', %ﬁaﬁ?*geﬂ%g&g@ﬁt i.e. Results
ft%?h %r%ogm phitiof SRR WP Apakkey lﬁwoﬂleswdyhmlysiemfalaﬂmce (ANOVA) for
W Ce

oo s e g e
ﬁ°| e crtedd djé pﬁﬁ?&aﬁoeaﬁt-ﬁé epitogi éﬁ&z%mméntﬂhﬁ@? «1.081(9ignificant).

and hen a o the dried conpl e

mzstars imptjes rmam'smmlﬁarﬂjrcwor&mwalﬁewntr% about 5 to 15
mns before the reasghig lioh 6f théindérdtished wi th

nobi | e phase and purldfe ggekgiélreverse phase HPLC. The
Dedgiiionsct i ve peak corresponding to the fluori nat ed

P L?%ﬁiqllig@nqc%e lgtg-ﬁ% tgegim %Eg@f e"i%ﬁ:ﬂ{?g%ﬁ%ba Ihg the description of the

asahlintention. Thestiad nateedadeaa germnqj defmagnwdusmu@de np way limit the scope

cﬁﬁlﬁpﬁg@% \'éerﬁp%ﬁ%g@a%ﬁge%s %ﬁ%ﬁ%& @;nggrgg@r h ggt?e!" Lihdfstanding of the

fa@mngldggﬂgﬂoamzla 5PBR 083* Phar maceuti cal

Ph t
ScCOVIRR B GrieRt BRART RUENe ST T ORRCl e Tp 1 cpnrry intgers,
63| bryelerhePsl ¢f ahd Mveniir rechiee. Ihedem asrsmdtmutegam oteps oeelgments clearly

by I njection and tr i nfu aIIy
asvomis il PR A wetyorms ot ogted et HeeS Bt b
t he RRGHRE MislspEdticaton Tness meemtm;eqh&zs iothetwise, mewnnddcompnse of -

%S&&S; guch lgg éi&pg%s of Lg%)lglzq@]gg ?f@%%i{qgﬁrggqgﬁg 1mply);ﬁ{|5§usi{)§l d)f astated
§t1e G{P)én?e%t orThiB¥r EGBESE sbs Bediaants-or diteraebit ovitbe asu:y:smn of any ..

repared, Tor exanple.in the f co
qztmrtaie:pl alenal o infeger e OFoNB| o SRS O E&‘%@@ﬁsa Se@% context of this

%%En té?itl(.f)rpfhg"fenfn ?orribﬁéx'xg ?fﬂHﬂs”ln&thdlﬁﬁ cPriﬁélpm)bun@ﬂrﬁe%eS’sanly solely".

i cal ers,  sweet

di si 'Fhoecgsigited mgthagg mllsapp@plp@éhﬁt §1e @@ntuqm dggq;nque ﬁ%@n is susceptible to,
\Eﬁ@?@@@ g@ﬁ?ﬁiﬁcﬁ@g??ﬁg éfﬁthbéges?emﬂc&l?rde&ﬁiﬂécﬁ It &0 b8 Undekstd that the

s 1 nclude gum acaci a
gﬂnadxn mcluctasraﬂ ssictavariationg @nd modifeatiens: hThesiygntins also inGludes all of the

y ! OoY ification,
Spih o, BRI Sy phuhc s by abtubene i, o
Biidesie or aclpeivelpnandany sad ah £ombisatiosuet 2yl two or more of said steps or
%@SI ntegrating agents include com starch,
f?§1 cel lul ose, polyvinylpyrrolidone, xanthan gum
bent girded heﬁlngtheltermai‘meﬂpmmczﬂig affecti@amouni(sy inpludeswithin its meaning a

ktﬁfﬁgﬁﬂg |k q%'%ggrgoun @mﬁ@hﬁ 8%&%” ?ﬁﬁé('inrv&ﬁﬁn to provide the
&és‘iréd?fhbﬁpélﬁlc Qﬂfe@ﬁl metenaqv lameulm regeired Suilf vaptitom $ubmotda sibjegt dependmg

St o s SECT e i L o

t};%ﬂmé%@rﬁﬂitﬁn 'b@iﬁd; ﬂé@edo Qie)pﬁﬂbﬁiarmbmpamdlbyr@ rdmioibiered, the mode of
acrylic acid and/ or methacr or t,

@@'ﬁ[@lﬁt{;‘iﬂ(}ﬁhﬁg@b@ fophy ¢ Wsari @d}%i{gssﬁlgg? ﬁpecgh@ fxagt ‘E\grapeutlcally effective
gﬁlb‘ﬁn‘?’n howshtbit @Pbﬁ‘y @%‘Hscﬁ&é/ ah 'a?;ﬁ&pria{éc’tﬁéfé@emieaily \efiective amount’ may be

enzoate, vitamn E, _ al ocopher ol scorbic am.d,
determjried % onef petinary Sk'PJMWﬂ Usigg a@wume %aiafidlﬁ’ﬂ’e”me" ion.
bi sul phite. Suitable l|ubricants include nagnesi um
Stearate, stearic acid, sodiumoleate, sodium
chloride or talc. Suitable tinme delay agents include
gl yceryl nonostearate or glyceryl distearate.

Liquid fornms for oral administration nmay contain, in
addition to the above agents, a liquid carrier.
Suitable liquid carriers include water, oils such as
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pol yet hyl ene gl ycol, ethanol, propanol, isopropanol,
gl ycerol, fatty alcohols, triglycerides or m xtures
t hereof . Suspensions for oral adm nistration may

wol giagsosconpri se di spersing agents and/ or 5 pCT/AU2007/001216

suspendi ng agents. Suitable suspendi ng agents include
sodi um car boxynet hyl cel | ul ose, nethyl cellul ose,

hydrwr ypropyl et hyl cel | ul osepgpol yvi nyl pyrrol i done,
sodi um al gi nate or cetyl alcohol. Suitable dispersing

- agemssetidrein dhel tedi “trmtment”ggfpy@e@:ytang, albyses yglgréqegme@fa d|sease state

éa%ykr?ﬁ[oﬁﬁg Slvent'fhid %&:bﬁﬁ%ﬁx@ﬁt'& ikddse, Q}?'o‘ﬂ{é Pﬁ%ez!f‘%nder retard o

noNo- Or eaters ear ate or - au a
pudrsectihe prigressioe obdisease erotherumdesirableisymplomatineany tway whatsoever.

or - | %Ugsgﬁ &%ﬁhm}ggg% |§§i EH&SW%%MIBQ Fnoﬂ&%ient straight chain of

adm conprise o
lgrmduaj dhgtin lsaumgdrats;matt@mupabamgémml1§oﬂ@'can@na@pum ag 1 2,3,4,5,8,7,
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Scheme 1

In an alternative synthesis shown in Scheme 2, the side chain at the 3-position of the
imidazo[1,2-ajpyridine can be incorporated into the stariing acetophenone derivative (compound
s 1a). Reaction of 1a with aminopyridine 2 in ethanol, or a similar solvent, gives compound 3a which

includes an amide side chain.

s

\,N /4 \ /)
CHZCONEtz
3a
2
Scheme 2
10 An alternative method for introducing an appropriate side chain, for example -

CH2C(O)NR1Re, is shown in Scheme 3. This procedure involves treating an imidazo[1,2-a]pyridine -
3, with formaldehyde and dimethylamine in an aqueous medium to give the methanamine
derivative 4, which is easily converied to the trimethylammonium salt 5 using methyl iodide.
Substitution of the trimethylammonium group of § with cyanide ion provides the cyanomethyl

15 compound 6, which may be hydrolysed to the corresponding acid 7 by known methods. The acid 7
may then be converted to a range of amide derivatives 8.
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As an altemative, compounds of formula 4 may be demethylated by known methods and
acylated to form compounds having a -CH2NHC(O)R side chain.
Scheme 4 shows another method for preparing an imidazo[1,2-aJpyridine derivative from an
- appropriately functionalised aryl aldehyde derivative 1b, and an appropriately functionalised
aminopyridine 2, wherein the resuliing product 9 may possess a -NHCOOR side chain. The
condensation reaction of compounds 1b and 2 is carried out in the presence of an isocyanoacetate
derivative and scandium{lll) triflate. The procedure depicted in Scheme 4 provides compounds of
formula 9, which possess an -NHCOOE side chain.
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Scheme 5

Scheme 5 shows a further altemative 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-alpyridine

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

10 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-24-dione with 4-(2-{diethylamino} ethyl)-3-(4-

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

/\ /N B
R3K /)

15 11
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Compounds of the general formula 12 may be prepared by the methods described above in
Schemes 1 to 5, except the compound of formula 2 is an appropriately functionalised amino-
-pyridazine as opposed to an amino pyridine. |

N ta~ J)"C')

AN ~ OMe Z N )OH
/4 /.

S an\ d BCl3 =N \

TBAL _

© 14

base
Br{CHg),F

13

A~ =N == O(CHg)oF
N7 N ;\’7
NR1Rp
0
15
Scheme 6
The substituent B depicted in schemes 1 10 5 can be manipulated using simple functional
10 group interconversions known to those skilled in the art, so as o 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 tefrabutylammonium iodide to give hydroxy compound 14.
Reaction of compound 14 with an appropriate alkylfiuoride in the presence of a base gives the
15 fluorinated compound 15.
Schemes 7 fo 10 set out synthetic routes to selected compounds of the invention. Exampies
of carrying out the various methods A to J referred to in schemes 7 to 10 can be found in Examples
310 17.
It should be noted that the synthesis of the compounds of the present invention is simpler
20 than the synthesis disclosed in WO 99/51594 in that no iodo substituent is necessary on the 2-

- phenyl ring.
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* Salleri, S. et al. Bioorganic and Medicinal Chemisiry 9, 2661-2671 (2001).
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** Katsifis et al. Radiochim Acta 92, 305-308 (2004).
Compounds in accordance with the present invention include the following:
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Intermediate compounds of the present invention also include the following: PBRs 115, 138, 145,
155, 142, 153, 154, 156, 131, 134, 135, 141, 125, 126, 137, 98, 139, 132, 133, 117, 118, 121, 123,
s 124, 128, 129, 116, 119, 140, 144, 101, 113, and 114 (see Schemes 7 to 10}
* Radiolabelling of compounds
Diagram 1 lustrates 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 Rz designate various substituents. |

20
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Diagram 1
Radiolabelling is possible on rings B or C, or at positions R1 or R2 to form radiolabelled
products. Three different paths to form *8F labelled products in the form of alkyl fluorides, fluoro

pyridines and fluoro pyridazines are described below.
Alky! fluorides can be introduced as substituents on rings A or C, or as part of the functional -
groups in R1 or R2, while fluoropyridines and fluoropyridazines can be infroduced as part of rings A
or C, or as a part of the group in R1 or R2.
Radiofiuorination may be achieved by methods known to those skilled in the art. One such
method involves the use of the [K2.2.2][K=COz][*8F] complex, wherein the complex is reacted with -
a terminal alkyl group possessing a suitable leaving group, for example a halogen or Otdsylate or

O-mesylate. This method is depicted in Schemes 11, 12 and 13 below.

n
H'8F n
y N
K,CO;
K222

X = halogen, tosylate, mesylate

Scheme 11 ~ Formation of alkyl flucrides

18

F.
T K,CO '

X = halogen

Scheme 12 - Formation of Fluoropyridines'
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WO 2PH0228%sul ts are mean SD percent i nj ect ed PF§3&I28E/001216
gram (% 1D g), n =4 rats# 10 15 min 30 min 60 mn 4
‘hours Liver 0.630.15 0.520.14 0.350.01 0.290.02
Spl een 4.480.52 3.880.44 3.429. 19 1.920. 23 Ki dney
3.260.27 3.25Q.50 2.%20.23 1.350.11 Muscle 5.410.0

X = halogen

Scheme 13 - Formation of Fluoropyridazines

In a typical radiofiuorination reaction, 8F-fluoride, in the form of H'8F, is produced from an
80(p,n)18F nuclear reaction by bombardment of an *®0-enriched water targét: The .aqueous BF-
s fluoride soiution is added fo a 2.5 mL wheéton vial containing dry acetonitrile (1 mL)}, Kryptofix 2.2.2
and potassium carbonate. The solvent is evaporated under a stream of nitrogen at a temperature
of about 80-120°C. This azeotropic drying is then repeated twice by further addition of acetonitrile
{2 x 1 mL). The precursor compound is dissolved in an appropriate solvent, for example
acetonitrile, DMF or DMSO (1 ml) and then added to the dried K222.K.COs.KF complex. Stirring
to  and heating is continued for about 5 to 15 mins before the reaction mixture is diluted with mobile
phase and purified by reverse phase HPLC. The radioaciive peak corresponding to the fluorinated

product is collected, dried in vacuo and then formulated in saline (0.9%) for biological evaluation.

Radiolabelled compounds
Radiolabelled compounds in accordance with the present invention inciude the following:
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Pharmaceutical compositions

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, pillé, 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, com starch, gum tragacanth, sodium alginate, carboxymethylcellulose
or polyethylene glycol. Suitable sweeteners include sucrose, lactose, glucoée, aspartame or
saccharine. Suitable disintegraing agents include com  starch, methyicellulose,
polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid or agar. Suitable diluents inciude lactose,
sorbitol, mannitol, dexirose, 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, fatly alcohols, zein, shellac or giuten. Suitable
preservatives include sodium benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl
paraben, propyl paraben or sodium bisulphite. Suitable fubricants include magnesium stearate,
stearic acid, sodium oleate, sodium chloride or talc. Suitable time delay agents include glyceryl
monostearate or glycery! distearate. '

Liquid forms for oral administration may contain, in addition to the above agents, a liquid
carrier. Suitable liquid carriers include water, ofls such as olive oil, peanut oil, sesame oil,
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0. 550. 13 0.650.07 0.770.10 0.980.18 Adrenals 6.661. 31
7.921.70 7.311.14 7.141.04 Testes 0.170.01 0.230.03
0.310.03 0.420.01 Results corrected for the decay of -

wob8és/obadke 3: Biodistribution of PBRL32* in BOTratear/o01216

Results are nean SD percent injected dose per gram
(%1Dg), n=4rats*. 15 mmn 30 mn somn 4
hours Liver 1.220.17 1.180.3330.670.06 0.31-1-0.03

Spl een 5.8%0. 93 6.8%0.80 5.5 9%0. 67 2.640, 36 K|
eunfloy@r pi safflower oil, arachis oil, coconut oil, liquid paratfin, ethﬁene glly%],e;}fopyiene glycol,

polyethylene glyco!, ethanol, propanol, isapropanol, glycerol, fatty alcohols, triglycerides or mixtures
thereof. _

Suspensions for oral administration may further comprise dispersing agents- and/or
suspending agents.  Suitable suspending agents include sodium carboxymethylcellulose,
methylcellulose, hydroxyprolemethylceIIquse, polyvinylpyrrolidone, sodium aiginate or cetyl
alcohol. Suitable dispersing agents include lecithin, polyoxyethylene esters of fatty acids such as
stearic acid, polyoxyethylene sorbitol mono-or di-oleate,-stearate or -Iaurate-, polyoxyethylene
sorbitan monc-or di-oleate,-stearate or—Iaurate and the like. The emulsions for oral administration
may further oomprise one or more emulsifying agents. Suitable emuisifying agents include
dispersihg agents as exemplified above or natural gums such as gum acacia or gum fragacanth.
For topical administration, the pharmaceutical composition may be in the form of a cream, ointment,
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 exempilified 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 giycol 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 o sodium tarirate, for example.

For recial administration, the compound of formula () or (la) 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 comptising & compound of formula (1) or (1) 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 manufaciured by methods which are
generally known in the art. Compositions' or medicaments may be prepared by grinding, crushing,
biending, dispersing, dissolving, suspending, mixing, admixing, com‘bining, emulsifying or
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3.940. 54 3. 240.15 2.310.17 Miscle 0.890.28 0.910. 10
0.500. 03 0.240.06 Skin 0.600.09 0.650.08 0.640. 07
0. 670. 17 Bone 1.040.14 1.250.18 2.060.10 3.280. 65
WO RRY236. 092. 56 11.582. 11 6.400.50 2. 420. 25 HGIAY2007/001216
8.130. 77 8.340.86 6.870.53 4.710.31 Bl ood 0.410.05
0.320. 05 0.170.00 0.070.00 Bl adder
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homogenising a compound of the first or second aspect with one or more suitable camiers,
adjuvants, diluents or excipients. Combinations of two or more of the foregoing steps may also be
employed.

The dosage form of the compound of formula (1) or (la) 'will include from 0.01% to 99% by
weight of the compound of formula (I} or (la). Usually, dosage forms according to the inirention will
comprise from 0.1% to about 10% by weight of the active substance.

In a diagnostic method in accordance with the sixth aspect of the invention, a dosage of
typically from about 3 io about 10mCi of a compound of the third aspect is typically administered to
a mammal, usué!ly a human, in whom it is desired fo diagnose the presence or absence of a
disorder characterised by an abnormal density of peripheral benzodiazepine receptors. After a
period of from 0.5 10 4 hours following administration of a compound of the second embodiment, or
altematively from 1 to 40 hours, an image of 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 diagnoss.

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 pattem 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 fo about 250 mg per kg |
body weight; or about 1.0 mg to about 250 mg per kg body weight. More suitably, an efiective
dosage per 24 hours may be in the range of about 1.0 mg to about 200 h19 per'kg'body weight;
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0.730.33 0.870.36 0.840.08 0.990.30 Stonmach 0.580. 19
0.640.11 0.470.05 6720.24 GI' 1.980.08 1.360.22
1.780.04 2.930.39 Brain 0.350.03 0230.02 0.120.00

WOaRH@296 O factory Bul bs 0.630.09 0.46011 0.PSBGAF8E7/001216

0.25t0.03 Thyroid 8.871.06 9.150.87 18.301. 00
7.41*0. 68 Pancreas 2.010.26 1.970.32 1.200.19
0.570. 10 35

about 1.0 mg fo about 100 mg per kg body weight; about 1.0 mg to about 50 mg per kg body
weight; about 1.0 mg fo about 25 mg per kg body weight ; about 5.0 mg to about 50 mg per kg body
weight; about 5.0 mg to about 20 mg per kg body weight; or about 5.0 mg to about 15 mg per kg
body weight. The therapeutically effective amount per 24 hrs may be continued on a daily, or every
second, third, fourth, fifth, sixth or seventh day, until treatment of the disorder in the subject is
achieved.

A therapeutic dosage of a compound of the first or second aspects of the invention may be
determined by the attending physician in any given circumstance, depending on factors such as the
condition which is to be treated in the pafient, and its severity.

Conditions for the treatment of which compounds in accordance with the invention are useful
are conditions associated with abnormal density of peripheral benzodiazepine receptors, such as
inflamniatio‘n, neurodegenerative disorders, including Huntington's disease, Alzheimer's disease,
mul’gipte 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 amrest, 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 radiolabelied 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
PBRO9Y* in which the fluorine atom is radiolabelled, when administered to rats. Pretreatment of
ihe rats with known standards such as PK 11195 without radiolabel (1 mg/kg) significantly reduced
the  uptake of aciivity 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 ihe 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



Thymus 0. 780. 20 0. 800. 06 0.880.07 1.020.06 Adrenals

10.031. 11 13.211.16 11.242.03 13.510.61 Testes

0. 310. 03 0.310.03 0.320.01 0.420.06 WO
wO208420828396PCT/ AU2007/ 001216 40 Tabl e 4: PCT/AU2007/001216

Bi odi stribution of P3R146* in rat. Results are nean

SD percent injected dose per gram (% ID/g), n =4

rats+. 15 min 30 mn 60 mngd hours Liver 1.080.05

g. 238 %é 0. 690. 26 0.380.09 Spleen 5.490.90 5.530. 36

LIVER 1.54:0.20 0.94+0.28 0.82+0.22 0.44:0.07
SPLEEN 8.25+2.25 6.54+1.35 6.72+1.91 3.45:0.43
KIDNEY 5.18+0.67 477+1.05 5.08+1.23 2.57:0.48
MUSCLE 0.68+0.16 0.62+0.15 0.5520.11 0.19+0.05
SKIN 0.39:+0.06 0.41+0.08 0.54+0.07 0.71£0.07
BONE 099:0.18 135027 2.41£0.24 4.86:0.86
LUNGS 16.45:+2.81 9.97+1.60 7291212 3.37:0.40
HEART 7.75+1.08 7.30+0.90 8.41+1.91 4.92+0.66
BLOOD 0.48+0.11 0.330.11 0.24+0.08 0.12£0.02
BLADDER 0.87+0.36 0.76+0.16 124:029 1.33£0.17
STOMACH 0.95:0.23 1.18£0.34 0.91+0.06 0.51+0.06
GIT 1.2120.11 1.38+0.36 1.8920.37 201027
BRAIN 0.31+0.06 0.19+0.04 0.17£0.04 0.10£0.02
OLF BULBS 0.74:0.14 0.60:0.14 0652014 0.47+0.06
THYROID 11.4020.33 13.2424.62 13.04£3.22 8.91+1.19
PANCREAS 2.330:33 1.49:£0.29 1.24:0.36 0.61+0.10
THYMUS 1.07+0.23 1.230.47 1.39+0.29 1.88+£0.40
ADRENALS 8.36+2.02 9.06+3.47 12.113.32 17.8123.61
TESTES 0.35£0.05 - 0.38+0.07 051£0.09 0.67::0.08

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

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

15 min 30 min 60 min 4 howrs
Liver 1.37+0.20 0.86x0.17 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 456+0.34 4.34+0.52 4.11£0.66 2.32£0.37
Muscie 0.61:0.16 0.57+0.10 0.44+0.04 0.17+0.05
Skin - 0.3420.03 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



3.610. 19 | Gdney 5.531.20 4.910.21 4.700.24 3.230. 26

Muscl e 1.100.15 0.820.13 0.670.04 0.310.06 Skin

0.530.11 0.550.05 0.670.06 0.710.07 Bone 1.060.17
wWo2005/@2286 4.120.23 - 1.46-10.27  Lungs 20. 42£TBa12007/001216

12.361.28 7.120.95 3.250.21 Heart 8.990.69 9.050.51

37
GIT 1.05+0.08 1.22+0.20 1.54+0.19 1.77£0.12
Brain 0.27+0.04 0.17+0.02 0.13x0.01 0.08+0.01
Oifactory
0.64x0.10 0.54+0.07 0.54+0.10 0.412£0.04
Bulbs
Thyroid 9.82+0.74 10.33+0.99 10.72+2.14 8.25+1.10
Pancreas 1.99+0.18 1.2810.12 0.92+0.10 0.5320.09
Thymus 0.9110.17 1.10+0.35 1.12+0.21 1.65+0.41
Adrenals 6.26+0.94 6.49+0.93 9.23+1.25 16.46+0.97
Testes 0.29+0.03 0.33:0.03 0.40+0.01 0.57+0.03

1 Results corrected for the decay of '°F



8.571.01 5.760.92 Bl ood 0.380.08 0.260.03 0.180.02
0.104: 0. 01 Bl adder 0.630.14 0.710.22 0.890. 25
1.260. 16 Stonmach 0.690.12 1.030.16 1270.45 0. 340. 04
wodods/2860. 13 1. 250. 09 1.510.21 1.540. 11 Br aiPCT/AU2007/001216
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Table 2: Biodistribution of PBR 102* in normal rats, expressed as a % of ID/g tissue over a 4 hour
periodt. o

15 min 30 min 60 min 4 hours

Liver _ 0.75:0.21 0.63:0.21 0.40+0.04 0.34+0.05
Spleen 5.35+0.89 4.68+0.90 3.89+0.54 2.29+0.50
Kidney 3.90+0.53 3.95¢1.01 3.10:0.51 1.61£0.29
Muscle 0.49:0.03 0.46+0.08 0.39:0.07 0.27+0.03
Skin 0.29+0.05 0.37+0.05 043:0.07 0.59+0.06
Bone 0.56:0.07 0.64:0.12 © 0.73:0.13 1,2240.22
Lungs 17.251.70 14.80+3.67 13.4422.71 1026£1.00
Heart 5.23:0.33 5.41x0.71 5.32+0.74 3.38:0.44
Biood 0.25:0.06 0.21+0.03 0.20:0.03 0.26:0.03
Bladder 0.59+0.14 0.67£0.16 0.600.11 - 1.0840.14
Stomach - 080:019 0.71x0.21 0.52+0.13 0.49+0.13
Git 0.82+0.11 1.07+0.26 1.08+0.13 1.43:0.34
Brain . 0.24:0.03 0.20+0.04 0.20:0.03 0.23:0.03
Olf Bulbs 0.680.12 0.44£0.05 052+0.05 0.50£0.13
Thyroid 7.74+1.90 10.70+2.08 11.55+4.24 8.29+3.22
Pancreas 1.74:0.22 1.42+0.45 0.88x0.18 0.48:0.12
Thymus 0.68+0.17 0.81£0.06 0.91£0.16 T 1.21£027
Adrenals B.30+2.13 9.75+1.53 7.88+1.86 9.77+242
Testes 0.22£0.02 0.28:0.05 0.37+0.06 0.52+0.06

Results are mean + SD percent injected dose per gram (% ID/g), n = 4 rats.
¥ Results not corrected for the decay of 8F.

Tabie 2A: Biodisiribution of PBR102* in rats. Results are mean + SD percent injected dose per gram
(% IDfg), n = 4 rats®

15 min 30 min 60 min 4 hours
Liver 0.83:0.15  052:0.14  0.35¢001  0.28+0.02
Spieen 448¢052  3.88:044  342:019  1.92:0.23
Kidney 3.26:027  3.25:050  272:023  1.35£0.1%
Muscle 0.41£0.02  038:0.03  034:004  0.23:008
© Skin 0241003  0.31:0.03 0.37:0.03  0.48:0.08
Bone 0.46£0.04  052:0.05  0.64:007  1.01x0.09

Lungs 14.30+1.45 12.10+1.98 11.63+1.52  8.08+1.14
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Thyroid 7312.92 7.692.21 13.370.46 10. 681. 44 Pancr eas

2.200.68 1.590.10 1.410.22 0.770.16 Thynus 0. 800.07

0.840.11 0.960.17 1.350.15 Adrenals 8.050.66 7.941. 52
WOR084333988 12, 211. 56 Testes 0.2690.022 0. 285FFM2007/001216

0.3190. 028 0.4260.043 4 Results corrected for the

decay of '8F Table 5: Biodistribution of PBR147* in

SDrats. Results are mean SB%ercent injected dose

per gram (1% 9) . 4¥s:39 ' ad&os 154802730 M5

Blood 0.20+:0.04 0.17+0.02 0.18x0.01 0.21+0.01
Bladder 0.49+0.10 0.55+0.10 0.52+0.08 0.90:0.07
Stomach 0.66+£0.15 0.57+0.12 0.45+0.08 0.41+0.12

GIT 0.67+0.06 0.86+0.13 0.94+0.05 1.17+0.17

Brain 0.20:0.01 0.16+0.02 0.17+0.01 0.19£0.01

Olfactory bulbs 0.55+0.07 0.35+0.01 0.4420.02 0.40+0.07
Thyroid 6.28+1.36 8.7742.27 . 8.24+0.99 5.75+0.89
Pancreas 1.41+0.09 1.13+0.26 0.75+0.11 0.40+0.06
Thymus 0.55+0.13 0.65:0.07 0.77£0.10 0.98+0.18
Adrenals 6.6611.31 7.92:1.70 7.31£1.14  7.14:1.04
Testes 0.17:0.01 0.23+0.03 (:31x0.03 042+0.01

# Results corrected for the decay of #F

Table 3: Biodistribution of PBR132* in SD rats. Results are mean + SD percent injected dose per
gram (% ID/g), n = 4 rals*,

15 min 30 min 60 min 4 howrs

Liver 122+0.17 1.18:0.33 0.67+0.06 0.31£0.03
Spleen 5.85+0.93 £.89:0.80. 5.56+0.67 2.64+0.36
Kidney 4.100.28 3.94£0.54 3241015 231017
Muscle 0.89:0.28 0.910.10 0.50£0.03 0.24:006
Skin 0.60::0.09 0.65:0.08 0.64:0.07 067:0.17
Bone , 1.0420.14 1.25:0.18 2,06+0.10 328:0.65
Lungs 16.09+2.56 11.5862.11 6402050 2.42:025
Heart 8.13£0.77 8.34:086 -~ 687:053 471:031
Blood 0.4120.05 0.32:0.05 0.17:0.00 0.07:0.00
Bladder 0.73::0.33 0.67:0.36 0.84:0.08 0.99:0.30
Stomach 0.58:0.19 C 0.64:0.11 0.47£0.05 0.72:0.24
GIT 1.080.08 | 136:022 1.78+0.04 2.93:0.39
Brain 0.35:0.03 023:0.02 0.12£0.00 0.07:0.00
Olfactory Bulbs 0.63:+0.09 0.46:0.11 0.36+0.05 0.25£0.03
Thyroid 8.87+1.06 9.15:087 1830£1.00  7.41:0.68
Pancreas 201026 1.97£032 1.20£0.19 057+0.10
Thymus 0.78:0.20 0.80+0.06 0.88:0.07 1.020.06
Adrenals 10.03+1.11 13.211.16 11.24+2.03 1351061
Testes 0.31:003 0.31:003 0.32:0.01 0.42+:0.06

" Results corrected for the decay of *F



60 mn 4 hours Liver 1.880.16-1.370.38 1.080.14
0.570.02 Spleen 8.071.11 7.251.13 6.980.29 4.790. 31
Ki dney 4.750.75 3.820.45 3.680.28 3.260.16 Miscle
WOCEAR2099 0.640.19 0.550.11 0.440.04 WO 200LTA1B9GH/001216
41 PCT/ AU2007/ 001216 Skin 0.450.03 0.510.06 0.490.06
0.570. 04 Bone
40

Table 4: Biodistribution of PBR146* in rat. Results are mean + SD percent injected dose per gram (%
ID/g), n = 4 rats*. '

15 min 30 min 60 min 4 hours
Liver 1.080.05 0.98+0.21 0.69+0.26 0.38+0.09
Spleen 5.49£0.90 5.53£0.36 5.1410.38 ' 3.61£0.19
Kidney 5.53+1.20 491021 4.70+0.24 3.23:026
Muscle 1.10:0.15 0.82+0.13 0.67:0.04 0.310.06
Skin , 0.5320.11 0.55:0.05 0.67+0.06 0.71:0.07
Bone 1.0620.17 1.46+0.27 2.07£027 4.1240.23
Lungs 2042+¢4.32 12.36:1.28 7.12:0.95 3.25+0.21
Heart 8.99:069 9.05+0.51 8.57:1.01 5.76:0.92
Blood 0.38£0.08 0.26+0.03 0.18£0.02 0.10+0.0t
Bladder 0.63:0.14 0.7120.22 0.89:0.25 1.26£0.16
Stomach 0.69+0.12 1.03£0.16 1.27+0.45 0.34+0.04
GIT 1.05:0.13 1.25+0.09 15120.21 1.54+0.11
Brain 0.27:0.03 0.15£0.02 0.12£0.01 0.08+0.01
Olfactory Bulbs 0.41£0.10 0.45+0.07 0.25:0.06 0.31£0.08
Thyroid 7.71:2.92 768221 13.37£0.46 10.6821.44
Pancreas 2.20+0.68 1.58+0.10 1.41£0.22 0.77:0.16 -
Thymus 0.80+0.07 0.84+0.11 0.96+0.17 1.35:0.15
Adrenals 8.05+0.66 7.9421.52 11.02+1.88 12.21£1.56
Testes 0.269:0.022 0.285+0.024 0.319+0.028 0.426£0.043

+Results corrected for the decay of ¥F

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 1.88x0.16 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 ) (.78+0.09 0.64+0.19 0.55+0.11 0.44:0.04



0.940.05 1.180.08 1.490.16 2.560.03 Lungs 26. 34E3. 04
18.002. 29 11.360.97 5.620.24 Heart 6.530.38 5.690.42
5.82024 6.090.54 BI ood 0.630.08 0.340.06 0.230.03

wolodsiR298¢ Bl adder 0.610. 15 0. 580. 05 0. 580. 12 raT8OR0@OB01216
St omach 0.410.12 0.40.10.06 0.640.27 0.830.17 G|
0.980.15 1.140.04 1.440.29 2.710.10
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Skn . 045:0.03 051:006 = 049:0.06 057:0.04
Bone 0.94£0.05 118:0.08 1.49:0.16 256+0.03
Lungs 26.3423.04 18.00£2.2¢ 11.36+0.97 5.62+0.24
Heart 6.530.38 5.69+0.42 5824024 6.09+0.54
Blood 0.630.08 0.34+0.06 023:0.03 0132001
Bladder 0.6120.15 0.58+0.05 0.58+0.12 0.600.05
Stomach -~ 0.41z0.12 0.40+0.06 0.6420.27 0.83:0.17
GIT 0.98+0.15 1.140.04 1.4420.29 2712010
Brain 0.43+0.05 0.26:£0.04 0.1640.01 0.09:0.01
Olfactory Bulbs 0.58:0.09 0.48+0.09 0.27£0.03 0.2410.09
Thyroid 7.23:1.35 7.43£1.00 8.17+1.11 6.4410.45
Pancreas 2.12+0.16 1.88+0.24 1.66:0.13 0.95:0.14
~ Thymus 0.76:0.12 063:0.11  0.69+0.08 0.81:0.08
Adrenals 7.58+1.30 B.47+1.46 ' 8.45+0.84 9.30+0.55
Testes 0.23+0.02 0.21£0.02 0.22+:0.01 0.28+0.02

© Results corrected for the decay of *F

Table 6; Biodistribution of PBR099* in SD rats. Results are mean + SD percent injected dose per
gram (% iD/g).

15 min 30 min 50 min * 4 hours

Liver 063 + 006 054 + 018 040 * 005 029 + 004
Spisen 460 + 020 471 = 081 451 + 070 288 & 056
Kidney 385 + 024 362 t 053 353 : 024 241 & 040
Muscle 065 % 044 055 & 003 043 + 0.02 030 + 005
Skin 035 + 004 D49 x 002 pa8 t 004 065 * 0.5
Bone 064 + D003 070 £ 002 079 i 003 107 t 005
Lungs 1455 + 135 882 * 053 566 + 056 280 + 051
Heart 586 + 044 559 + 026 645 x 043 429 : 086
Bood - 023 & 003 016 = 001 014 & 001 016 t 001
Bladder 046 t 018 042 + 008 072 % 017 080 &+ 011
Stomach 045 + 048 032 : DO4 041 £ 009 079 + 016
GIT 083 ¢ 009 090 : 003 131 & 008 190 t 0.0
Brain 021 + 00t 044 z 001 043 t 002 615 £ 001
Offactory Bulbs 035 &  0.03 028 + 003 020 * 003 031 + 005
Thyroid 694 + 104 799 + 183 990 % 367 797 t 137
Pancreas 170 & 013 133 + 016 108 & 049 056 +  0.09

Thymus ) 062 =« 0.17 0.66 = 014 077 = 0.12 081 = 0.05



Brain 0.430.05 0.260.04 0.160.01 0.090.01 Afactory

Bul bs 0.58t0.09 0.480.09 0.270.03 0.240.09 Thyroid

7.23t1.35 7.431.00 8.17t1.71 6.440.45 Pancreas
wo2odf26224%8 1. 880. 24 1. 660, 13 0. 950. 14 Thynus GCToORe®/001216

0.630.11 0.69t0.08 0.810.08 Adrenals 7.591. 30 |

8.471.46 8.450.84 9.300.55 Testes 0.230.02 0.210.02

0.22t0.01 42
Adrenals 564 % 0.53 656 * 120 782 x 173 969 * 149
Testes D184 + 0006 0209 + 0007 0266 + GCO19 0348 = 0.011
In vitro binding studies

The inhibition constant (ICso) of selected compounds for the peripheral benzodiazepine
binding site was determined by incubating, in triplicate, aliquots (0.1 ml) of diluted kidney

membrane preparation (200 ug), at 4°C for 1 h with 7 concentrations of the compound (105 to 100

M) and [3H}-PK11195 (2 nM) in a final volume of 0.5 ml. Non-specific binding was determined with

PK11135 (10 pM). ,
_ Similarly, the ICso of the compounds for central benzodiazepine receptors was determined
by incubating afiquots (0.1 ml), in triplicate, of diluted brain cortex membrane preparation (200 pg)

at 25°C for 45 min with 7 concentrations of the compounds (10 to 10-1¢ M} and of [*H}-Flumazenil

(2 nM) in a finai volume of 0.5 mL. Non-specific binding was determined with Flumazenil (20 pM).

In both cases, incubations were terminated by rapid fitration through Whatman GF/B glass fibre.

Filters were immediately washed 3 times with 5 mL ice-cold 50 mM Tris/HCl at pH 7.4. Filters were

counted in a B-scintillation counter (Packard) to measure the amount of bound radioactivity. The

ICso of the compounds for the peripheral benzodiazepine binding site and the central
benzodiazepine recepior were calculated using Kell & software. These results are shown in Table
7.

Table 7: Binding Affinity for PBR and CBR of all compounds

Compound PBR CBR LogP

ICs0 (nM) 1Cs0(nNM) HPLC
PBR099 14.95 >5000 2.54+0.08
PBR102 13.2 1560 2.70+0.09
PBR103 51.3 1843.6 3.44+0.11
PBR104 575.2 1635.5 2.45+0.08
PBR105 6749 1759.9 | 2.04+0.06
PBR106 169.6 547.7 2.05x0.07
PBR107 54.8 1393.6 2.34+0.07
PBR110 14.1 2735.7 2.74+0.09
PBRi11 7.5 1588.1 3.20+0.10
PBR 120 35 9416 3.563+0.11
PBR 130 20 50% @ 10°M 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 17.6 588.1 2.99+0.09
PBR 139 800 2616.7 4.23+0.13
PBR 143 6.4 50% @ 10°M 3.85+0.12




0. 280. 02 Results corrected for the decay of 18F
Tabl e 6: Biodistribution of PBRO®9* in SD rats.

Results are nmean SD percent injected dose per gram
WODRYERYp. 15 min 30 min 60 mn "4 hours PUIVA&EPN7/001216
0.63t 0.06 0.54t 0.18 0.40t 0.05 0.29 0.04 Spl een

4.60t 0.29 4.71t 0.61 4.51t 0.70

: 43 :
PBR 146 '10 5 _ 8000 3.16x0.10
’ 50% @10°M
PBR 147 7.4 4087.3 4.31+0.13
PBR.149 47 357.0 3.57+0.11
Examples

The invention will now be described in more detail, by way of illustration only, with respect to -

the following examples. The examples are intended to serve to illusirate this inveniion and should

5. not be construed as fimiting the generality of the disclosure of the description throughout this
“specification.

Comparative example

/
N

PBR=23 PBR. = 444 -
CBR = 250 CBR = i4.6

Compounds 1 to 4 were prepared in order 10 assess the efiect on selectivity of replacing the
2-iodo substituent with a 2-fluoro substituent. As can be seen from the ICso values, where a 2-
fluoro substituent is substituted for the 2-iodo substituent, the selectivity for the peripheral
benzodiazepine receptor is lost. The above results surprisingly show that the simple replacement
15 of the iodo substituent of the compounds disclosed in WO 99/51594 with a fluoro substituent resufts

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 resuiis in fiuorinated compounds that retain

selectivity for the peripheral benzodiazepine receptor such that they are useful for PET imaging and
20  also for therapeutic applications of disorders characterised by an abnormal density of peripheral
benzodiazepine receptors.
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Example 1 - Preparation of precursor bromoacetophenones

A solution of bromine (2.52 g, 15.75 mmoles) in carbon tetrachloride (10 ml) was added over
1 h to a stirred, ice-cooled solution of N,N-diethyi-4-(4-methoxyphenyl)-4-oxobutanamide (3.945 g,
15.0 mmoles) in carbon tetrachloride (50 ml) containing 1 drop of conc. HBr. Stiring was continued
at this temperature for a furher 2 h, and then at room temperature for 30 min. The pale yeliow
solution was evaporated and the residue stired with ethyl acetate (100 ml) and water (50 mi}.
Solid sodium bicarbonate was added cautiously to neutralize hydrogen bromide, the organic phase
separated, washed (brine, 3 x 10 mi), dried (Na-SOs), and evaporated to give the crude
bromoketone, 3-bromo-N, N-diethyl-4-(4-methoxyphenyl)-4-oxobutanamide as & colourless oil (5.15
g)- |
Example 2 - Preparation of pyridine-based bromoacetophenones

In one reaction vessel, 2-chloro-5-acetylpyridine (1.55 g, 10 mmol) was dissolved in 45% HBr
in acetic acid {30 mi) and left stiring in an ice-water bath for 20 min to form a dark brown solution.
In a separate reaction vessel, bromine (1.61 g, 10 mmol) was added to HBr in acetic acid (45%} (6
mi) and the resulting solution was added to the first reaction vessel. The combined reaction mixture
was left stirring in an ice-water bath for 1. After this time, anhydrous diethyl ether was added to the
reaction solution, which resulted in precipitation of the reaction. The diethyl ether was added uhti[,
no further precipitate was formed (~ 60 mis). The solid was collected by filtration and washed with
cold diethyl ether (dried over sodium} to yield & light yellow powder of 2-bromo-1-{6-chloropyridin-3-
yethanone as a HBr salt (2.44 g, 77%).

Example 3 - METHOD A1 — Condensation 1 ,

A mixure of 2-bromo—4’-methoxyacetophenone (14 g, 613 mmol), 2-amino-3,5-
dichloropyridine (1.0 g, 6.13 mmol) in absolute ethanol (15 mis} was heated to reflux. After 2 h,
NaHCOs (309 mg, 3.68 mmol) was slowly added to the dark brown solution. The reaction mixiure
continued to reflux for another 15 h before another portion of NaHCO3 was slowly added (206 mg,
2.45 mmol). After 15 mins, the reaction was cooled and kept in the fridge for 20 h. The resulting
precipitate was collected by filtration, washed with cold ethanol followed by waier. 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-dichidro—2—(4-methoxyphenyl)imidazoﬁ 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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portionwise over 5 h to a stirred solution of 3,5-dichloro-2-aminopyridine (1.63 g, 10.0 mmoles) in

'DMF at 110°C; heating was continued at this temperature for & h, and then at 100°C for 15 h. The

cooled mixture was diluted with ethyl acetate (75 mi), washed (water, 3 x 20 ml; 10% aqueous
tartaric acid, 20 ml: 2% aqueous NaHCQs, 10 ml; water, 2 x 10 ml; brine, 2 x 10 ml), dried (Na2S04)
and run through a short silica column (ca, 4 g) with elution being continued with ethyl acetate (30
ml). The solvent was evaporated to give a red-brown tar, which was purified by preparative HPLC
on an Alliech Alitima C18, 10p, 250 x 22mm column eluting with 80% acetonitrile and 20%
ammonium bicarbonate (20mM) at 10mLs /min The major product, eluting at 11.0 mins, was
recrystallized from ethyl acetate / hexane to give white needles of 2-(6,8-dichioro-2-(4-
methoxyphenyl)imidazo[1 2-a)pyridin-3-yi}-N, N-diethylacetamide (465 mg, 9.54% overall). The
minor product, eluting at 13.8 mins gave white woolly needies of 2-(2-(3-bromo-4-methoxyphenyl)-
6,8-dichloroimidazo[1,2-a]pyridin-3-yl}-N,N-diethylacetamide (208 mg, 3.59%) from the same
solvents.
Example 5 - METHOD B — UG reaction

A mixture of 2-amino-5-chloropyridine (200 mg, 1.56 mmol), 4-bromobenzaldehyde (346 mg,
1.87 mmo|)‘ and scandium (lll) triflate (38mg, 0.078 mmol) was dissolved in methanol
dichloromethane (1:3, 3 mis). After 30 mins of stiming at RT, ethyl isocyanoacetate (212 mg, 1.87
mmol) was added and the reaction continued to stir at RT for 72 hrs. After this time the reaction
mixture was diluted with DCM (10 mis) and then washed with water. The water phase was
extracted with DCM (2x 10 ml) and the combined organic extracts was then vigorously sfirred with a
solution of sodium bisulfite (2M, 25mis) for 10 mins before the organic extract was separated, dried
(Na-;SO4), filkered and the filtrate concentrated in vacuo to give a yellow oil. The yellow oil was
crystallised from hot ethyl acetate with addition of hexane. The yellow crystals were collected by
filtration to give ethyl 2-(2{(4-bromophenyl)-6-chloroimidazof1 2-alpyridin-3-ylaminojacetate (411
mg, 65%).
Example 6 - METHOD C1
Step 1. To a solution of 2-{3-bromophenyl)-6-chioroimidazo]1,2-ajpyridine (1.93 g, 6.3 mmol) in
acetic acid (25 ml) was slowly added aqueous dimethylamine {40%, 11.8 mi, 1.2 equv.) with
stirring. The femperature rose and a precipitate formed. Aqueous formaldehyde (37%, 4.7 ml) was
then added, and the mixture stired at 55-60°C for 20h. After cooling down, the solvent was
concentrated and the brown coloured residue was dissolved in a mixture of water (10 ml) and
chloroform (20mf) and then 2.5 M aqueous NaOH was slowly added, with stirring, until the pH was
12. The chioroform layer was separated and the agueous phase was further extracted with
chioroform (10 ml + 2x 5 mi). The combined chioroform solutions was then exiracted with 2N HCI
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(3 x10 ml). The exiract was then basified with NaOH to pH 12. A yellow gummy solid formed. The
solid was redissoved in EtOH and recrystallised from ethanol / water to give {2-{3-bromophenyf)-6-
chioroimidazo[1,2-alpyridin-3-yl)-N,N-dimethylmethanamine as a beige crystalline sofid (1.36 g,
60%). :
Step 2. The product from Step 1 [(2-(3-bromophenyl)-6-chloroimidazo[1,2-a]pyridin-3-yl}-N.N-
dimethylmethanamine (1.3 g, 3.6 mmol)] was dissolved in benzene (15 mi) and iodomethane (0.8
ml (1.8 g), 13 mmol) was added. The reaction was left stiming in the absence of light for 18h. A
white solid precipitated out, and collected by filiration and washed with benzene to give a trimethyl
ammonium iodide salt{0.8 g).

Step 3. The trimethyl ammonium iodide salt from obtained from Step 2 (0.51 g, 1.1 mmol} was
dissolved in EtOH/Hz0 (1/1, 10 ml) and KCN (0.50 g, 7.8 mmol) was added to form a suspension.
The mixture was heated to reflux for 24 h. Upon cooling, the suspension was blown with Ne for 1h,
and then evaporated to remove EtOH. Water {10 ml) was added and resulting brown solid was
filtered and coliected. The solid was dried in a desiccator to give the acetamide 2-(2-(3-
bromophenyl}-6-chioroimidazo[ 1,2-a]pyridin-3-yljacetamide as a light yeliow solid (0.4 g).

Step 4. The acetamide from step 3 (0.4 g) was added to a solution of concentrated HCI (6 ml) and
acetic acid (6 ml). The suspension was heated to reflux over night and an off-while precipitate
formed upon cboling. The mixture was then evaporated to dryness and water (10 mi) and 10%
NaOH (5 ml) was added. The resulfing solution was heated for 40 min at 80 °C and then filtered.
The brown coloured filtrate was cooled and acidified with concentrated HCI 1o pH 4 to precipitate
the hydrolysed product 2-{2-(3-bromophenyi)- 6—ch|or0|m:dazo[1 2-aJpyridin-3-yljacetic acid as a

- creamy solid (0. 24 g, 60%).

Example 7 -METHQOD C2

Steps 1, 2 and 3 are the same as described above in METHOD C1, however the hydrolysis in Step
4 was modified. Instead of using a solution of HCI / Acetic acid, a solution of HBr (48%, 200 mi)
and acefic acid (100 mf) was added fo the amide, for example 2-{6-chloro-2-{(4-
methoxyphenyimidazo[1,2-alpyridin-3-ylacetamide (9.96g, 0.031 mol). The reaction mixiure was
heated to reflux for 48h where upon a white precipitate formed after cooling. The resulting
crystalling solid was collected by filtration and washed with water to give the acid 2-(6-chioro-2-{4-
methoxyphenyl)imidazo[1,2-alpyridin-3-yl)acetic acid as a hydrobromidé salt (10.8g, HBr sali,
89%).

Example 8 - METHOD C3 — Reverse amide reaction ‘
Concentrated sulfuric acid (18 ) was added dropwise to a vigorously stirred mixture of (6-chloro-2-
(6-chloropyridin-3-yl)imidazo[1,2-aJpyridine) (40 mg, 0.15 mmole), N-hydroxybenzamide (22.7 mg,
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0.15 mmole) and acetic acid (1.0 ml). The.cloudy solution was then heated in an oil bath at 110°C
for 12 h, cooled, diluted with ethyl acetate (15 mi) and washed with excess sodium carbonate
solution (2.5%). The organic layer was washed with water (2 x 3 ml) and saturated brine (2 mi),
dried (Na2S04), and evaporated to give an oily residue which was separated by preparative HPLC
on an Alltech Allfima Column (250x22mm, 10y), eluting at 10mis/min with 50% acetonitrile and 50%
ammonium bicarbonate (20 mM). The product that eluted at 14.8 mins gave N-((6-chloro-2-(6-
hydroxypyridin-3-yljimidazo[1,2-ajpyridin-3-y)methyl)benzamide as fine white needles (8.2 mg,
14.3% yield) after crystaliisation from chloroform/ethanol. The product that eluted at 16.9 mins gave
N-{((6-chloro-2-(6-chioropyridin-3-yl)imidazo[1,2-a]pyridin-3-yl)methyl) benzamide (10.2 mg, 17.0%)
as white needles after crystallisation from ethyl acetate / hexane. '
Example 9 - METHOD D1 - Coupling (condensation) using EDCI
Diisopropylethylamine (620 l, 3.6 mmoles) was added to a stirred mixture of (2-{6,8-dichloro-2-{4-
methoxyphenyl)imidazo[1,2-a]pyridin-3-yl)acetic acid) (702 mg, 2.0 mmoles), N-methylaniiine (260
ul, 2.4 mmoles) and HOBT {270 mg, 2.0 mmoles) in dry DMF (6 mi). After all solids were dissolved,
EDC! (500 mg, 2.6 mmoles) was then added. Four days later, acetic acid (350 ul, 6 mmoles) and ‘
water (ca. 15 mi) were added slowly with stirming. The mixiure was cooled to 5 °C for 3 h before the |
resulting precipitate was collected by filtration and recrystallised from chioroform / ethanol to give 2-
(6,8-dichloro-2(4-methoxyphenyljimidazo[1,2-alpyridin-3-yl}-N-methyl-N-phenylacetamide (842 mg,
95.6% yield) as white woolly needles. |
Exception | _
Diisopropylethylamine {2.09 ml, 12.0 mmoles) was added to a stirred mixture of (2-(8-chloro-2-(4-
hydroxyphenyl}imidazoﬁ ,2-alpyridin-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 dissolved, 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
1o 5°G 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 stired
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 fid removed, until all solids dissolved and most of the excess diethylamineg
evaporated. Ethyl acetate (10 ml) was added rapidly, and the product was allowed to crystallise.
The crystals were collected after 4 hat 5 °C, washed with a small volume of cold ethyl acetate and
dried to give 2-(6-chioro-2-{4-hydroxyphenyl)imidazo[1,2-alpyridin-3-yl}-N,N-diethylacetamide (816
mg, 76.1% vield} as white woolly needles.
Example 10 - METHOD D2 — Coupling {condensation) using GDI
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A mixture of 2-(6,8-dichloro-2-{(4-methoxyphenyl)imidazo[1,2-alpyridin-3-yljacstic acid (176 mg,
0.50 mmole), carbonyt diimidazole (122 mg, 0.75 mmole) and dry DMF (1.5 mi) was stirred at room
temperature for 6 h. After this fime, 3-Amino-2»chloropyridine (71 mg, 0.55 mmole) was added and
the reaction mixture heated at 85°C (oil bath temperature} for 16 h. Water (ca. 10 ml) was added
slowly fo the cooled mixture with vigorous stirring to precipitate the product as a purple-red solid,
which was collected 2 h later, washed with water and recrystallized from ethanol to give 2-(6,8-
dichloro-2-(4-methoxyphenyljimidazo[ 1 ,2-a]pyﬁdin-3-yl)-N(6-ch loropyridazin-3-yi}-N-
methylacetamide (145.4 mg, 63.0%) as pale pink woolly needles.

Example 11 - METHOD E1 — Hydrolysis 1 |

A solution of sodium hydroxide (0.40 g, 10 mmoles) in water (10 ml) was added fo a stirred mixture
of methyl 2-(2-(4-{2-fluoroethoxy)phenyl)-6-chloroimidazof{1,2-alpyridin-3-yl)acetate (1.45 g, 4.0
mmoles) in methanol (40 ml). The mixture was boiled under refiux for 1 h. Most of the methanol
was distilled off (at atmospheric pressure) 1o a final volume of ca. 20 ml. The solution was cooled
slightly, acetic acid (1 ml) added rapidly, and the mixture left undisturbed to crystallize the product.
This was collected after being refrigerated overnight, washed with cold 1:1 methanol / water and |
dried to give 2-(2-(4-(2-fluoroethoxy)phenyl)-6-chloroimidazol1,2-a]pyridin-3-yfacetic acid (1.371 g,
98.4%) as white flakes.

Example 12 - METHOD E2 -~ Hydrolysis 2

To a solution of 24{2-(4-(4-acetoxybutoxy)phenyl)-6-chloroimidazo{ 1,2-ajpyridin-3-yl)}-N, \-
diethylacetamide (180 mg, 0.38 mmal} in MeOH (3 ml) was slowly added a solution 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-chioroimidazo[1,2-apyridin-3-yl)-N, N-diethylacetamide as
colourless crystals (146 mg, 90%).

Exampie 13 - METHOD F — Esterification

To stirring methanol (50 ml) was added concentrated sulphuric acid (1.5 mi) followed by 2-(6-
chloro-2-{4-hydroxyphenyl)imidazo[ t,2-aJpyridin-3-yf)acetic acid (hydrobromide, 1.918 g, 5.0
mmoies). 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 mi), water (100 ml) 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 mi), dried (Na=SO4), and concentrated (Rotavapor)
unttl cfystallization was well advanced {ca. 20 ml remaining). Hexane (20 ml) was then added
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slowly. The resulting product was collected 2 h later, washed with ethyl acetate / hexane (1:1, 20
mi} and dried to give methyl 2-(6-chloro-?.-(ti—hydroxyphenyi)imidazo[1 ,2-alpyridin-3-yl)acetate |
(1.4673 g, 92.7%) as white needles.
Example 14 - METHOD G — Alkylation of a phenol
A mixture of 2-(6-chloro-2-(4-hydroxyphenyl)imidazo[1,2-alpyridin-3-yl)-N, N-diethylacetamide (71.5
mg, 0.2 mmole), 2-bromoethyt methyi ether (55.6mg, 38 ui, 0.4 mmole), potassium carbonate (83
mg, 0.6 mmole), potassium iodide (5 mg), tetrabutylammonium iodide (1.4 mg) and dry DMF (1 mi)
was stirred vigorously for 2 days. The mixture was diluted with ethyl acetate (15 mi}, washed
(water, 4 x 3ml; brine, 3 ml), dried (Na:SOs) and evaporated. The resulting residue was
recrystallized  from ethyl acetate / hexane fo give 2-(2-(4-(2-methoxyemcxy)phenyl)—s-
chlo'roimidazo[!,2;a]§yﬂdin_-3-yl)-N,N-diethylacetamide (76 mg, 91.5% yield) as pale yellow flakes.
Example 15 - METHOD H — Fluorination of an alkyl alcohol
Diisopropylethylamine (210 ul, 1.2 mmoles), perfluoro-1-butanesulfonyt fluoride (69 yl, 0.40 mmole)-
and triethylamine trihydrofiuoride (67 pl, 0.40 mmole) were added to a stirred mixture of 24243
hydroxypropoxy)phenyl}-5,7-dimethyipyrazolo[ 5-a]pyrimidin-3-yl)-N, N-diethylacetamide (82 mg,

- 0.20 mmole) and dry acetonitrile (0.80 mi). The mixture was warmed to 40°C for 30 min and then

lefi overnight at room temiperature. Volatiles were removed, and a solution of the residual oil. in
ethyl acetate (10 ml) was washed (water, 3 x 3ml; 10% aqueous tartaric acid, 3 mi; water, 2 x 3 mi;
brine, 3 ml), dried (Na2S0s) and evaporated. The residue was purified by preparative HPLC on an
Alitech Alltima C18 250x22mm column eluting with 70% Acetonitrile 30% water + 0.1% TFA at
10mls/min. The peak at 15.4 mins was collected, concentrated and recrystalization from ethyl
acetate / hexane gave 2-{2-(4-(3-fluoropropoxy)phenyl)-5,7-dimethylpyrazoloft 5-ajpyrimidin-3-yl)-
N, N-diethylacetamide (48.6 mg, 53.0%) as chunky needles.

Example 16 - METHOD | - Demethylation
A stired solution of (N,N-diethyl-2{2-(4-methoxyphenyl)-5,7-dimethylpyrazolo[t,5-a]pyrimidin-3-

yhacetamide) (732 mg, 2.0 mmoles) and tetrabutylammonium iodide (812 mg, 2.2 mmoles) in dry

dichloromethane (10 ml) 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, 8.0 mmoles) was then
added drop-wise via syringe over 5 min, with vigorous stirring. Five mins later, the ethanol / Nz bath

waé replaced with ice, and stiring continued for 2.5 h. The reaction was quenched by careful '
addition of ice and water (ca. 30 mi total) and the mixture stirred untif all solid had dispersed (ca. 1
h). The semi-solid mass was shaken vigorously with water (50 ml), chioroform (50 mi} 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
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dfetxeessibicadionsje. | Theumsganicriayer was &eparsteﬁ,@a'ﬂ dhe a&w&@a ghase extracted with
g e]chB‘to}%@f(% £bd g z% eﬁ]e‘%oﬂ\ﬁ@é( HIEY ﬂtt?n \Pés%ﬁéﬂtvhlﬁ Rile2BHPe (50 mi),
dmndﬁﬁaeﬁm)(am eﬂpm@teg!@ gie a crystallmg r;enrnz-asollldo %ﬁlci?was slurried with acetonitrile
(4 mi), the crystals fittered off, washed with minimal cold acetonitrile and dried to give N, | N-diethyl-2-
(2-(4-hydroxyphenyl}-5,7-dimethylpyrazoio[t ,5-a]pyrimidin-S-yI)acefamide {620 mg, 88.1% yield) as
white needles.
Example 17 - METHOD J — Fluorination of halopyridazines
A mixiure of 2- (2-(4—tert -butylphenyl)-6-bromoimidazo[1,2-blpyridazin-3-yl)- N | N-diethylacetamide
(66.5 mg, 0.15 mmole), potassium fluoride (87 mg, 1.50 mmoles) dimethyl sulfoxide (0.60 mil) and
toluene (1.5 ml) in a 4-ml container was stirred and heated slowly to 170°C {oil bath temperature) to
evaporate the t_oluene and remove water. The container was flushed with Ny, sealed, and kept at
165-170°C for 7 h. The cooled mixiure was diluted with ethyl acetate (3 ml), washed (water, 3 x 1

ml; brine, 1 ml), dried (Na-SO4) and evaporated. The semi-crystalline residue was purified by

 preparative HPLC on an Alltech Alltima G18 250x22mm column eluting with 80% Acetonitrile 20%

water + 0.1% TFA at 20mls/min. The peak at 7.4 mins was collected, concentrated and
recrystallization of the resulting solid from ethyl acefate / hexane gave 38.5 mg of 2{2-(4-tert-
butyiphenyl)-6-fluoroimidazof1,2-bjpyridazin-3-y!)-N, N-diethylacetamide (67.2%) as colourless

plates.

Exampie 18 - Radiosynthesis to form alkvl ﬂuondes

o Jev O adl
oS _ K,COy/K222 e :

NE, CHLCN NEt;

[8F)Fluoride, in the form of H'8F, was 'produoe_d by the 80(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 umol). The solvent was évaporated under a stream of nitrogen at 90°C with
a reducing vacuum, This azeotropic drying was répeated twice by further addition of acetonitrile (2
x 1 mL). The tosylate precursor 2-{2-{4-(2-tosylethoxy)phenyl)-6-chioroimidazo]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. Stirming and héating at 90°C continued for 10 to 15 miné before the
reaction mixture was diluted witﬁ mobile phase and purified by reverse phase HPLC on an Alliech
Alliima, C18, 10p, 250 x 22 mm column eluting at 10 mLs/min with 45% acetonitrile, 55% water with
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- B 268F8%€- al | conpounds Conpound PBR 1 Cso (nM) CBR

ISR gie s SRS, R 009007, 34008, .02
iRF04269 5, 31, £l 268 5 53008, WRNDY BA00) 1782, NCHa, 382 6,
31 4, 882 RBRLQG (48 2HOAICH), 6.83 (s, TH, AICH), 7.58 (d, J = 8.8 Hz, 2H, ArCH), 9.63
(br s, 1H, OH}.

MS: ES(+ve} m/z 353 (M+1).

Elemental Analysis: Calculated for CaoHp4N4Oz, C = 68.16; H = 6.86; N = 15.90. Found C = 67.97,
H=6.95, N=1585.

PBRO99

2424 4—(2-ﬂuoroeﬂwoxy)phen yf) -5, 7-dimethylpyrazolo[1,5-alpyrimidin-3-yl)-N,N-dieth ylacetamfde
m.p.: 148°C.

1H NMR (400 MHz, DMSO) 6 1.02 {t, J = 7.0 Hz, 3H, CH3), 1.18 (t, J=7.0 Hz, 3H, CHa), 2.48'(3,-
3H, CHg), 2.69 (s, 3H, CHa), 3.28 (q, J= 7.0 Hz, 1H, NCH2), 3.52 {q, /= 7.0 Hz, 1H, NCHz), 3.83 (s,
2H, CHo), 4.29 (dm J=30.1 Hz, 2H, OCHg}, 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, DMSO) 5 13.1 {CHa), 14.2 (CH3}, 16.3 (CHs), 24.2 (CHs), 27.5 (CHz), 39.81

(NCH-), 41.6 (NCHy), 67.1 (d, J = 18.9 Hz, OCHy), 82.1 (d, J = 66.0 Hz, CH2F), 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 C2eHe7FN4Oo, 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)-imidazof1,2-ajp yﬁdin—&yI)-N, N-diethylacefamide

H NMR (400 MHz, DMSO), 5 1.06 {t, J=7.1 Hz, 3H, CHa), 1.16 (t, /=7.1 Hz, 3H, CH3), 3.32(q, J
= 7.1 Hz, 2H, NCHy), 3.44 (g, J = 7.1 Hz, 2H, NCH), 4.18 (s, 2H, CHz), 6.83 (d, J = 8.8 Hz, 2H,
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ArCH), 7.26 (dd, J= 9.4, 1.8 Hz, 1H, ArCH), 7.41 (d, /= 8.8 Hz, 2H, ArCH), 7.57 (d, J= 9.4 Hz, 1H,
ArCH), 8.49 (d, J 1.8 Hz, 1H, ArCH), 8.61 (br s, 1H, OH). _
13C NMR (100 MHz, DMS0Q) & 13.0 (CHs), 14.11 (CHs), 28.7 (CHz), 39.9 (NCHg), 41.6 (NCHg),
115.4 (ArCH}), 116.1 '(C), 117.0 (ArCH), 118.3 (C), 122.9 (ArCH), 124.5 (ArCH), 125.0 (C), 129.1
(ArCH), 142.1 (C), 143.9 (C), 157.2 (C), 167.1 (CO).
MS: ES(+ve} m/z 358 (M+1).
PBR102
2-(2-(4-(2-fluoroethoxy)phenyl)-6-chloroimidazof 1,2-ajpyridin-3-y1)-N,N-diethylacetamide
m.p.: 142°C. -
'H NMR (400 MHz, DMSO), 8 1.06 (t, J= 7.0 Hz, 3H, CHa), 1.18 {, J=7.0 Hz, 3H, CHa), 3.34 (g, J
= 7.0 Hz, 2H, NCHo), 3.46 (g, J/ = 7.0 Hz, 2H, NCHz), 4.22 (s, 2H, CHy), 4.30 (dm, J = 30.1 Hz, 2H,
OCHs), 4.78 (dm, J = 47.6 Hz, 2H, CHzF), 7.08 (d, J=9.1 Hz, 2H, ArCH), 7.29 (dd, J= 9.4, 2.0 Hz,
1H, ArCH), 7.55 (d, J = 9.1 Hz, 2H, ArCH), 7.62 (d, J = 9.4 Hz, 1H, ArCH), 8.52 (d, J= 2.0 Hz, 1H,
ArCH).
13C NMR (100 MHz, DMSQ) 8 13.0 (CHs), 14.1 (CHa), 28.7 (CHz), 38.9 (NCHp), 41.7 (NCHz) 67.1
(d, J= 18.8 Hz, OCHy), 82.3 (d, /= 1668 Mz, CHoF), 114.7 (AICH), 1165 (C), 117.1 (AICH), 1184 -
(C), 123.0 (ArCH), 124.7 (ArCH), 127.0 (C), 129.0 (ArCH), 142.2 (C), 143.3 (C), 157.9 (C), 167.0

(CO).

MS: ES(+ve) miz 404 (M+1), 442 (M+K).
Flemental Analysis: Calculated for Cz1HzsCIFNaO2, C = 62.45; H = 5.74; N = 10.40. Found C =
62.51, H=5.79, N=10.43.

PBR103

2-(2-{4-(2-fluoroethoxy)phenyi)-6-chloroimidazo[1,2-ajpyridin-3-yl)}-N, N-dipropylacetamide

m.p.: 158-160°C.

1H NMR (400 MHz, DMSO) 5 0.81 {t, /= 7.3 Hz, 3H, CHs), 0.85 (t, J = 7.3 Hz, 3H, CHa), 1.5 (m,
9H, CH), 1.6 (m 2H, CHz), 3.25 (m, 2H, NCHz), 3.32 (m, 2H, NCH,), 4.23 {s, 2H, CHg), 4.29 (dm, J
= 30.1 Hz, 2H, OCHo), 4.76 (dm, J = 47.9 Hz, 2H, CHoF), 7.06 (d, J = 9.0 Hz, 2H, ArCH), 7.29 (dd,
J=9.6, 2.0 Hz, 1H, ArcCH), 7.56 (d, J = 9.0 Hz, 2H, ArCH), 7.61 (d, /=9.6 Hz, 1H, ArCH), 8.50 (d,
J=2.0Hz, 1H, ACH).

3G NMR (100 MHz, DMSO), & 11.0 (CHs), 11.2 (CHa), 20.5 (CHz), 21.6 (CHz), 28.8 (CHa), 471
(NCH), 49.0 (NCHy), 67.1 (d, J = 19 Hz, OCH), 82.3 (d, J = 165.7 Hz, CHzF), 114.6 (ArCHz),
116.4 (C), 117.1 (ArCH), 118.4 (C), 123.0 (ACH), 124.7 (ArCH) 127.0 (C), 129.1 (ArCH), 142.2
(C), 1433 (C), 157.9(C), 167.5 {CO).

MS: ES(+ve) miz 432 (M+1).
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EBRARBA= 196

2-(2-(4-(2-fluoroethoxy)phen yD-G-chloroimfdaZo[ 1,2-alpyridin-3-yl)-1-{pyrrolidin-1-yl)ethanone

m.p.: 150-152°C,

'H NMR (460 MHz, DMSO} & 1.84 (m, 2H, CHz), 1.95 (m, 2H, CHz), 3.36 {t, J= 6.7 Hz, 2H, NCHy),
3.58 (t, J = 6.7 Hz, 2H, NCHy), 4.15 (5, 2H, CHz), 4.29 (dm, J = 30.1 Hz, 2H, OCH), 4.77 (dm, J =
47.9 Hz, 2H, CHoF), 7.07 (d, J = 9.0 Hz, 2H, ArCH), 7.28 (dd, J = 9.4, 2.0 Hz, 1H, ArCH), 7.59 (d, J
= 9.0 Hz, 2H, ArCH), 7.61 (d, J= 9.0 Hz, 1H, ArCH), 8.5 (d, J=2.0 Hz, 1H, ArCH).

13C NMR (100 MHz, DMSO) & 24.0 (CHz), 25.7 (CHz), 29.9 (CHz), 45.7 (NCH_), 46.1 (NCHo), 67.1
(d, J=19.0 Hz, OCHp), 82.3 (d, J = 165.7 Hz, CHaF), 114.7 (ArCH), 116.1 (C), 117.1 (ArCH), 118.5
(C), 123.1 (ArCH), 124.8 (ArCH), 127.0 (C), 129.1 {ArCH), 142.2 (C), 143.5 (C), 157.8 (C), 166.1
(CO).

MS: ES{(+ve) m/z 402 (M+1). _ _

Elemental Analysis: Calculated for Co1H21CIFN:Q2; C = 62.76; H = 5.27; N = 10.46. Found C =
63.02, H=5.38, N=10.41.

PBR105

2-(2-(4-(2-fluoroethoxy)phenyl)-6-chioroimidazof 1,2-ajpyridin-3-y})-N,N-dimethylacetamide

m.p.: 194-196°C.

1H NMR (400 MHz, DMSO), 5 2.90 (s, 3H, CHs), 3.13 (s, 3H, CHs), 4.21 (s, 2H, CHa), 4.29 (dm, J
= 30.1 Hz, 2H, OCHp), 4.76 (dm, J = 47.9 Hz, 2H, CH2F), 7.08 (d, J = 8.8 Hz, 2H, ArCH), 7.28 (dd,
J=96,2.0 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, AiCH).

13C NMR (100 MHz, DMSO), & 28.8 (CHz), 35.3 (NCH), 37.0 (NCH), 66.1 (d, /= 19.0 Hz, OCHz),
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}, 1435 (C), 157.8 (C), 167.9 {CO}.

MS: ES(+ve) m/z376 (M+1). |

Elemental Analysis: Calculated for C1gHisCIFNsOz; 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-chioroimidazo[ 1,2-ajpyridin-3-yl)-N-methylacelamide

m.p.: 265°C. ,

H NMR {400 MHz, DMSO) 3 2.65 (d, J = 4.7 Hz, 3H, NCHg}, 3.95 (s, 2H, CHz), 4.30 (dm, J=30.1
Hz, 2H, OCHs), 4.77 {dm, J= 47.6 Hz, 2H, CHzF), 7.08 (d, J = 9.0 Hz, 2H, ArCH), 7.29 {dd, J= 9.5,
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% ot oNs f7di sorders characteri sed by an
gBRA7al  densi ty of peripheral benzodi azepi ne

g@’;ﬁﬂ% géoioeiho\#? g‘tlﬁ%ﬁggﬁpq@%]ﬁ@ g? Sy NahRnbtnyiacetamide

R0 qﬁ)ﬁcﬁmhenones A soI ution of brom ne (2.52
i 15 75 mmol eslg Mg carbon tetrachloride (10 nml) was
Molmsisabservad it NME. o1 | rred, ice-cooled solution of

M Afad é@b'ﬁhﬂr éMSé) Ueltdmwahemzl) 5 f OMHIUITanAaT Oz, 1 5 H, CHa), 2.87

%35 S NG o Sk sh BB T T e Nkl 43240 Y = 70w,
tﬂﬁﬂ%'tm’@e@ A cH)i 824 @”ﬂ%m&)unzg L 2barrrzrm{ OLH), 4.26dim, J = 47.9

e e e L A o g 2B Al 29 e -
5'42% Hé‘?)%tkﬁbg%%ﬁgd g s 1hAkEH) (%9 (dTU): 8.8%, M, ArCH) 761(d, J=

"um’bi car was added’ cau |ousl ne
By dizoBh Oi.ohe1de, J + Bé Har QthiCH) Fed %QH&%’&*U Ehgsié%(d J=20
ﬁ?ro'é?f Hf’ x 10 m), dried (I\Ia2804) and evaporated to
R crude bronoket one,

%mmﬁommmdwsam m A3R4EHIT 3850 8HY (GHek 335 oMft BNGHlR) 42.0, 43.8
@\fcetggp‘i‘ fcgf{"‘ﬁp'o ghﬂ 4153 45,1 9d)g B 'ﬁﬁ(ArcH) 116.4 (C), 117.1

ed bronoace enone
(CHn 15640} 1280 (WS40 oBHbGE S (e 54 (OTI# (O), 1434 (),

g%w?(%g?%]? I) was dissolved in 45% HBr in acetic
§ % and left stirring in an-ice-water bath
Exemea@l Amalvsit Calonfated dorGasHe: G0 Go160:62;dh= 5143; M = 10.78. Found C =
ﬁbgg atg ﬁacf Eﬁn vessel, bromne (1.61 g, 10 nmol)

80 i n acetlc acid (45% (6 15 m) and
ysggﬁoesultl ng solution was added to the first

ia v phenihe paaouBeR SaPT R T S ab e

i g05208v0dr ous di et hyI et her was added to the

£ BVALG0 Vide DMERS a1 fo = e, e X oot A BEHT5.9 (s, 24,
oHp 5)t Jﬂé’s{ (oB¥ §C B@*:H@tm OB AR, {= 4ﬁ@Hﬁ12ﬂ) CHaFH@.03¢d, U 8.8 Hz, 2H,

ect ed [tration a
ArGNT29 @ohbs 9@&9@@ WliHsb8R @w =88 F?A thdhy fJ("gW 8.8 Hz, 2H,
weley 6 i di n-3-
%&ﬁ %\%ﬂgnoneggg 1grll?llqr Hgépdg 2@“428’(?@%!% Exanple 3 -
METHOD Al - Condensation 1 A m xture of
2- br onp- 4' - net hoxyacet ophenone (1.4 g, 6.13 nmmol),
2-am no-3,5- dichloropyridine (1.0 g, 6.13 mml) in
absol ute ethanol (15 ms) was heated to reflux. After
2 h, NaHCO3 (309 ng, 3.68 mmol) was slowy added to
the dark brown solution. The reaction mxture 25
continued to reflux for another 15 h before another
portion of NaHCC3 was slowy added (206 ng, 2.45




20 extracted with DCM (2x 10 nml) and the conbi ned
organi c extracts was then vigorously stirred with a
solution of sodiumbisulfite (2M 25m's) for 10 mins

wolebsanessbhe organi c extract was separated, dpicethU2007/001216

15

20

25

30

(Na2SO™4), filtered and the filtrate concentrated in
vacuo to give a yellow oil. The yellow oil was
crystallised from hot ethyl agetate with addition of

" The yel | : b
fsf:f(r?n?ainoameﬂzgggsggd SRR, 207 (Pl 20.7 (NEH 677 6, J = 19.0 H, OCH:)

ﬁq(f‘ #Hs%{@a?'@;ﬁ%ﬁﬁ m%&;@r@&%@(é)amé ofmaﬂﬁ’x NEPuzzs’%(CH ), 124.8

no ace

(EH) R6SCY 129 ACH ol4dd |(@)n143f5( 1579(Cr;p1671(00)
( 6-chl oroi m dazo[1 , 2-a] pyri di ne
F‘f é%ﬁgegwmob) in acetic acid (25 m) was slo
EtdnentaloAnalysistsCaitiutatet Hor| CastoC N@0 % = 61.68 Hhi 5.48; B —e@J\B yound C =
t he tenperature rose and a precipitate
%%%é'%thfgr&agfor mal dehyde (37% 4.7 nml) was o then
@Bged, and the mixture stirred at 55-60C for 20h.

e Al D R e i

ffp.wabe14°€CL0 nl) and chloroform (20ml) and then 2.5 M

ﬂﬂ%ﬁﬁ@@c@v&%i 12 e B P Rk VS B A 0 o2

ch@rs@@mk@haw QVAST i izl HECHEKRY aaqq,wwu iz, 2H, CH:CHs); 4.11 (5, -

S Bk el 47163 ey Bl a9 7 BRIREY R e 0RO .05 0,

2@%&4@2@3@@#@?%@@?/%%%4&: (CH), 7152 (6, 1/ = O)@.5 Hz, 1H, CH), 7.58
extract was then basified with NaQH.to pH 12. A

%UF&&@UWW@%ME@B%@@JW GHhas redi ssoved
pgﬁﬁ:;OH and recrystallised fromethanol / water to
3- bronD hen

D2t e apioROEy ot ?,me:@rp:ﬁudazs;maww«aymwmmf@ﬁwe

bei ge crystalline sol id (1.36 g, 609%.
E‘rsﬂt ‘?9§§0$h product from Ste

[ RGOz 198 6t i O G 28 (o 2 B4, g 150 (m, 24,

a5 DU A kit ot AN g 1 60 20

CheGHap 3,58 1B Jrn1 Hzyerh I-&Ed‘é@'lz) Thtd {Lebe B2, AhLOGHEEH:), 4.22 (s, 2H,

EBERg: Pl i BRIBLAENCHE PUTR. o007, Hi e RS (0 s =86 e

mnmrwg),emam Uk Otoehiez Eh €H),B.59i (de/ =al.T H, r’rHt(Eii)l amoni um
salt (0.8 g). 10Step 3. The trimethyl ammnl um
salt fromobtained fromStep 2 (0.51 g, 1.1

ﬁ&){?‘hﬁ@w@elﬁ&@)phaﬂ@ﬁmhﬁbﬁid&kbﬂ 2ERQridik3-4)- N,Lei:eﬂy)acetmmde

bt ool T B bt GRLERBEPE LS e 85 O 934 o =

.1 HIPa) CHIRBUB@, J £ A HeeH) ©R), B3 (i8S JBI4®NE.3 Wizt A, SEGH)r4.03 (t, J =

e L S S RO LR AR IS 5 BB 8, T, o,

mm@fw@ (d&”?le— @9'20#12Wﬂ$ cm)nestz {dnJa BeE| 2H; MOHx2),7.61 (dd, J= 07,

Béﬁiﬁadhbﬁﬁkr%ﬁ@-(@- éﬁloc?rép}flﬁ a'ézQﬂ)l 2-a] pyri di n- 3-yfl acet
af UGR ] §OOaI¥IHi BMsoe hm Si@hs dChf, % 7(2 399’@1 am Bé‘r{Cl-EhQ'ig 57 (OHCHy),

acet am

B e ot D, T, T ur T e Bagigh 728, 1285
Bieial Er&ﬁk@%‘é% 1258},998 Lo()cfer o8 Logr ni ght and an

cl pi tate formed upon cooling. The
MSXES(ﬂﬁ)mmlﬁMﬂ)evapor ated to dryness and water (10

' % 1 d 10% NaCH (5 m) was added. The resulting

on was heated for 40 mn at 80 C and then
filtered. 20 The brown coloured filtrate was cool ed
and acidified with concentrated HCIl to pH 4 to
preci pitate the hydrol ysed product
2- (2-(3-bronmophenyl) - 6-chl oroi m dazo[ 1, 2-a] pyri di n- 3-
yflacetlc acid as a creany SO|Id (O 249 60%
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met hoxyphenyftim dazo[ 1, 2-a] pyri di n-3-yftacetic acid)
(702 ng, 2.0 mmol es), Nnethylaniline (260 ul, 2.4
nmol es) and HOBT (270 ng, 2.0 mmoles) in dry DVF (6

wor)s/zZter all solids were dissolved, 15 EBRCI/AUB00/001216

ng, 2.6 mmol es) was then added. Four days | ater,
acetic acid (350 ul, 6 mmoles) and water (ca. 15 nl)
were added slowy with stirriggg. The m xture was

led to 5C for 3 h before th t at
x%;é(szmmcgbarmw%lmmidazg[ﬂ Balhyihios B AR BRRBRe Fr om
%U ggd ¢ / et hanol :(ﬁ glhve 2- ;
I'Chlor o enypi mi daz
AR (40 Wy, NS 1D o & HEH, 65 5 (. TG PR G 336 3,

g%ﬂ‘éﬂo}'p;@ F?‘\!I))o?ﬁy I(d;%e—gﬂ ?ﬁﬁ zglgcﬁgf Rt é& o, , COOHY, 7.35 (46, = 19,95 Hz,

ald B, 46 (o, B, IAFCHEOT. a@em HAAGH), 7.88 (06 em5d1+zoﬂi>,£ﬂ. 766(m TH, ArCH,

ResaRsRl e A0S Ges PR o FET) o e

(38 NMR (400 MH, DMBO)aﬁ)w@ﬁ,dMH@Bﬂ:HﬂAwgnﬂs 9@(@12%6&@0%) 119.19,
i i . o B A o
’“‘mm’” o 25| ' product cbllected. atter
roduc
p%o&f( e%géﬂﬁéﬁ?ol 5Cpfor 6 h, was washed wel |
pgnm*water and dried. This crude product (901 np),
e Ty Lo M

Wﬁﬁ@gwgﬁgd vvlth dry DMF (3 m) and diethyl am ne (O 5

MR 490 Btz GCReP 1t g e 3 @b ST, 3 GH: 340 0,
58'1'#&52@':@%1 ved (@nﬁ— 93z, 24, NCRS; 954:@3314 o@@%shmhar(rs 28, CH.C=0);

evapor at ed. Ethyl acetate

?ﬁ-’ﬂ)(dd-ll’ys 9iacPH, a@ Blidd® (dnés 9é|HZOWe&>W d TE?CS;J%%H%%H 2 x ArCH);

y§ coIIected after 4 h at 5 C, washed
?Bﬂ‘f“’ ?121 vo ms of cold ethyl acetate and dried

M6: @S(vs@) miz 373 (M+1), 395 (M+Na).
B‘? Chl or o- 2- (4- hydr oxyphenyfti m dazo| 1 2-a] pyri di n-
-/ V, N-di et hyl acetam de (816 ng, 76. 1% yi el d) as
RH-{3ebromewed- Jnythmymﬁnyﬁ-ﬁ-clm@mgﬁa@[ h2bipyrkiezin-gx)- Mmthylacetamlde

%ng% o (condensation) using CDI- WO
2396PCT/ AU2007/ 001216 48 A mi xture of

7H KIAR 8400iMHz| DMBSOPS (1¢07|ibtlhmﬂzhiﬂ'h¢l‘l))1 Gk o] 711 bz, 8HpGia: 3.33 (0, J

ST SRS 552 B 15R AT AcR QTS ) gt WA T o, CHeC-0)

V@S (05U i BI7eHE, alt, ArOH)7138 (g ek Az 1HOBH)57.78 (ddf 4 2B.7: 1 bz, 1H, ArCH);

&aﬁfdaﬁaaﬁﬂa”ﬁ* B AR S AL BT, 0, T o

gterrperature) for 16 h. Water (ca. 10 m) was

gﬁﬁmwnﬁau?é e AT N

m3).i1g8-1Pcch was collected 2 h later, washed with

b g b GO Boh i TR b8P 58 B 115 .
Lyrh z"s@ﬁcﬂw GX?VU'—WH??Q@H;:CF&UFB% myeeﬁe;m HE 2H, OCH.CH:CHy);
Lian! & 12 Ho A, MRRHp A5 D06 5 Y o RCES 449 (5,2, CHEC-O)

-96 (c?(adi sié‘ygwr 9 %HEQZ“(QdQJ d@ TR, qa)cmmwoeu =()0.7 Hz, 1H,

to a stirred m xture

NCEN 514 O B E A IRIO -2 87 ErHUNSH 1, 2. o
?éb' n-311)acetate (1.45 g, 4.0 mmol es) in nethanol

%—ml The m xture was boil ed under reflux for 1 h.
Most of the methanol was distilled off (at

at nospheric pressure) to a final volune of ca. 20 m .
The sol ution was cooled slightly, acetic acid (1 m)
added rapidly, and the m xture left undisturbed to
crystallize the product. 15 This was collected after



slowy. The resulting product was collected 2 h
| ater, washed with ethyl acetate / hexane (1:1, 20
m ) and dried to gi ve net hyl

- wo2ofsae30k or 0- 2- (4- hydr oxyphenyl )i ni dazo[ 1, 2- @Pd20i7me1216

i5
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3-yl)acetate (1.4673 g, 92.7% as white needl es.
Exanpl e 14 - METHOD G - Al kvl ati.on of a phenol 5A
m xture of

e eSS e RPN

%;Epr.lgmeyl nmet hyl ‘et her (55 6rrg 38 pl, 0.4 mml e),
t'assi um car bonat e ot ass

ipl'bkslMBéf’fOOMHigﬁ)Dsqf\éﬁﬂéélﬁt ﬁgﬂﬂbﬁm&m b&%@ M 4= Z1H@)3Haﬁﬁs) 1.9(m,
oENE, dchpBhlcAIPS 436, J1 Pk bARHRYR) 334%((aw270|ﬂy% ERECHa); 4.10

acetate

(Aﬁb*l&mz( \aax@s@lia) 4.4 (S12H; CC-0 443-4|ﬂ4)(dm dri P mwg@y ); 7.00 (d, J
)
TBPHE DRI 08 S g R B8PS astia, i, NOCH) 760(0,
281882 (8, A%nﬁt&ﬁﬁ&e{h&i@%pﬂ%ﬁlﬂ)ﬂ 6N N i ot bl .
al pyridin i et acet ani
%*‘nggg@%ﬂ}*ﬁl el 33/ as - pal eyyel | ow f1 akeg Exanpl e
pEFn'zNETH(I) H - Fluorination of an al kyl al cohol

S0 SRR B ShaABAR AN it TRl Byacpiope

I1g.)1@qg trlethyl am ne trihydrofluoride (67 pl,

3 wB@gw@z) oNBOT5 399G L 90812 aH BRLHS ¥5r(1°027.08 e, 31, CHCHy);
'11321(5099/@& Mm G708 Hr, ZH,GHICHINA.58), 32.08[Hz, 2H, DHaGHs); 4.21 (s,

e A o b B . GG REINISE EPG, P05 B0 20 B 75 0, -

B IBAY E)@\réﬁ)%ﬁ?ﬁ J3Q)4@H1 #¢HEDRT=NRf t ovemi ght at

room'ténperature. Volatiles were removed, and a
£BR143i on of the reS| dual oil in ethyl acetate (10 nl)
mide
?@fﬁ%@ﬂ&ﬂp&é@-@ﬁdoﬁﬂé&o@%ﬂ%w ) M%feff@h%eﬁ i
mmzmwand evapor ated. The residue was purified by
%@Hg@@bmﬁ H@b?a%ﬁﬁﬂ%é\'ﬂztﬁﬂwééﬂbs '1@(§J8708Hz 3H, CHCHY,

with 70% Acetonitrile 30%

hA2 fs; 9H; 3@0!1:%31334;4 alt— maﬂzs Pirki GiHCHic3.55d @i =af- 081z, 2H, GHAGHe) 4.19(5,

?ﬁﬁ;ﬁf{{z}yf&?@e{ c88%e éxaner"?@z (9L Y3 ! fHE BHLOMC-N); 7.7 (d, J=

85H2/H, eﬁqrcﬁpm@u@:;ﬁmwzpﬁuur@&&—rﬁ 7-di net hyl Pyrazol of
E wrimdin-3-14)- N N diethylacetam de (48.6 ng,
as chunky needl es. Exanple 16 - METHOD 1-

| @?bembfﬂmf@m) 625rémeitnidazofti2-BloyridazindyibN, N-diethylacetamide

%{N I}I—&i fé}? 2-(2-(4- et hoxypheryl)-5, 7-di met hyhyrazo
P 14407 i i di n- 3- yDacet ami de) (732 ng, 2.0

FRMREDONNAS DMSD) 8hiouyy asm08iHaroH, GHGH); ( 248, o,7.08.Hz, 3H, CH:CHb),

nol

RGN ?%33&.%@%"?3@?&%9%%% SER PGB 420 s,

tb hlcicbwlw@ Wi-blag N2, 1HAcge¢wca=m)wm$(dpg£gs mio 2|He§>)<Ar?Ag)STT(d J=
r| C oride In X

B i 20 SATCHY B0, 95 Sk Oyhbndetelly &0 ol es

%g 50US stirring. Five . mns later, the ethanol / N2

24, ag:a&:%in%éﬁb@%&éjwﬁy“mfd'a@zr‘:%@z@%@%@3} AR fand

ﬁ.ldﬂil b9gy-ef ice and water (ca. 30 m total) and the
mxture stirred until all_solid had dispersed

) NMEAGOR MBS B ) B Hiiil SR a1 i e, H, CHICHS)
4B, SRt il Jon. ERAGHR a0 T, (R07 T, dzwéhﬁiﬂa A8H (4 BHPORig), 422 (5,

sodi um i car ate 'was ad n sma portions

'to neutralize the acids from hydrol ysis of boron

conpounds, which was conplete when the m xture was no
| onger purple in the presence WO

2008/ 022396PCT/ A1J2007/ 001216 50 of excess

bi car bonate. The organic | ayer was separated, and the



WO 2008/ 022396PCT/ AU2007/ 001216 51 0. 1% TFA. The
radi oacti ve peak between 13 to 14 m ns was col | ected,
dried in vacuo and then fornulated in saline for

wobkosdmgiseal eval uation, typically 25 pG / 100etTeal2001®o1216
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solution per rat for biodistribution studies. Exanple
19 - Characterisation data for various conpounds 5By
t he general procedures depl Ctﬂd in Schenes 1 to 4,
andb utilising nmethods the fallo

7.l S § AR, 2SO S5 2 R, S ARG, I = 17
h% gﬁ@} Qyégdz.ié?-;h% 1Ip.y@[.|pxypheny0 5, 7-di met hyl pyrazol

RO SO DR 15 08 16 (o 81 Johe. 368, deshPhitny, 5523
€05c1r7)3(ﬁ4 gﬁ@s&xg iyl @H“I%W%Mﬂfé&i?% @Uﬁamaz@ﬁ@) 129.15

(ACHXP3; 139.62, H3.751(5), 1N¢HZXAFC{§)),81§5 84(C=DH. C2), 6.82 (d,
. 83 1H, Ar 7.58 (d,
&'s %ﬁéveléyz%mhﬁroﬂ) 9 63 (é? s, 1H, % NB: (
P8Rtge) tn. & 353 (Mrl). 15El enental Anal ysis:

@ GHhronet e oaregyy o ARbBimidzgd 28 B g@g\l ﬁ-g%g%gérmde

#.Zb219@.15126fl uor oet hoxy) pheny0- 5, 7-di et hyl pyrazol o[ 1,

B Rl bist S TR £F B BE B 528Dy = 2 an, oicr,

%éq,,.flﬂa&z (2H, CHLCH,),3.9044, J&m BH2H, CRCHS, §.90 (s3M, CHs), 4.25 (s, 2H,

7§4§Q(J?=(§73Ijz HONES, ?pﬁﬁd%@j FEHQ 4 arckizse . J=17He

@h?)nz(’da 2(2 ﬂ«lA&ﬂiglsbt(asmlagi;A@m4 ;éoédznd J-

MSBES(weim/zzﬁMﬁﬁ 1.7.72 (d, J=8.8 Hz, 2H, ArCH).
b l\/R(lOO MHz, DI\/ISO) 6 13.1 (CH3), 14.2 (CH3),

21(@101292 (gtb.r B0t )wﬁ,}"q%aén %Zgyfﬂéﬂfgg M&N%@Emﬁe
ﬁ, %gé J = 66.0 Hz, CH2F), 100.6 (O, 108 3 (ArCH)

i 126.3 (0), 129
Mmms(c:@mylm msca 6(1@7(@ )15773 p@@é ci-gé% 1(2@1 Jfﬁb bz, 3H, CHLCHs),

8890, 4 STL0R! CAERLY R 5P, FRIAMALACA0R) BAS RISV, 420 (5
BH 85H,CAD); 7 22 (d] 7 = 630HDRR1ACH), 743 (d J 94 Hz 2H CH) 773 (dd J=68,22

g ST P A R i M 6

. MSOES(¢te) mlz 495749 (Mz1). 3H, CH3), 1.16 (t, J=7.1 Hz, 3H,

25

30

}oo 3-32 (0, J = 7.1 Hz, 2H NCH2), 3.44 (q, 3
. 2H, NCH2), 4.18 (s, 2H, CH2), 6.83 (d, J
E-(@brbho—Z%neth&@pdm@ﬂ)Hdarb 12Bb]yaidazing3- NN jethylagetamide 1H,

(}%7%6 , 8 Hz, 2H, ArCH), 7.57 (d, J. 9.4
qupﬁ*2c14)849(d J1.8 Hz, 1H, ArCH), 9.61 (br
H NMH(4o@bwiz CDS@NN\HG( Q0= Riitz, PABELCHE), 1220, (51713, 3H, CHCH);

Hokt dG . Ao 551 5 B orbhals BT B oorg. 415 6,

ORr @13&0)19 4 @) .OAls@mz, ZH%&AQ}OGM (3,299 940(Hx;, GH)CH) 2L (8, J= 8.9 Hz,
_Etrlz%e%ﬂ( J%}@zﬂ 8H

167.1 (CO. Ms: ES(+ve)

( fl; et ho* phenyO- 6- chI oroi m dazo[ 1, 24Pyri d
E’IS %S(&%RI% dﬁcelt hg?l acetam de mp.: 142C. NWR (400 MHz,

6 1.06 (t, J=7.0 Hz, 3H, CH3), 1.18 (t, J=7.0

?ﬁz gﬁ(g‘*ﬁWMWS d/%hlor&rrﬁba'z'@? 2. %ﬂd“@j@)ﬁ‘ N@:eﬂﬁ:aéaram:de

BO0-113RA34°8H, OCH2) , 4. 78 (dm J= 47.6 Hz, 2H, CH2F)
7.08 (d, J=9.1 Hz, 2H, ArCH), 7.29 (dd, J= 9.4, 2.0
Hz, 1H, ArCH), 7.55 (d, J= 9.1 Hz, 2H, ArCH), 7.62
(d, J =9.4 H, 1H ArCH), 8.52 (d, J= 2.0 Hz, 1H,
ArCH). 1513C NVR (100 M4z, DVMBO) 6 13.0 (.Cl-13), 14.1
(CH3), 28.7 (CH2), 39.9 (NCH2), 41.7 (NCH2), 67.1 (d,
J = 18.8 Hz, OCH2), 82.3 (d, J = 166.8 Hz, CH2F),
114.7 (ArCH), 116.5 (C), 117.1 (ArCH), 118.4 (O,



20El enrent al Anal ysis: Cal cul ated for C211-123Cl FN302,
C =62.45; H=5.74; N 10.40. Found C = 62.51, H =
5.79, N= 10.43. PBR103

w0204s2026%6 ( 2- f | uor oet ti oxy) pheny1l) - 6- chl or oi mirdazapda7Re1216
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eridin-3-0-N, N-di Propyl acetam de mp.: 158-160C. 251H
NVR (400 MHz, DMSO 6 0.81 (t, J= 7.3 Hz, 3H, CHs),
0.85 (t, J= 7.3 Hz, 3H CH3) 915(m 2H, CH2) 1.6
(m2H, CH2), 3. 25(

B (400 NIk, COBON)& 070 RBE, 4K G 1. LA, S5 05t O 2. (m,

B, i Lraiff sy = o P oo sl g%sﬁz QHEEHCHy); 4.1

(tdi= 6.3HH 28, mHz)zmz(MEWHzC%OM 5@1«}701@!,9]56 fL|247 ha, 2H FCHz) 7.1 (d,

i by e Lo 2 w4501, 98, 90800500

28HB 1HER) , 28.8 (CH2), 47.1 (NCH2), 49.0 (NCH2),

By Yonan i S o g Phgheigrgra s

‘f%;% ) 44.66 @H,C=0)263.64 (OSHE}-B0.011876DFCKY), 11489 (AICH x 2), 117.52,

PR REION SO AN R T

fsghml ated for C23H27CIFN302 ; C = 63.96, H = 6.30, N

L R e I e Ll e

Héjil1ﬁ8$203é) 1- (pyrrol i d| n- 1-yuet hanone 5m p.

oOeioaC sserity, b2 Wianb i 2% B ol onr ) O

, ﬁot%@e,({maﬂ)j 6.7 Hz, 2H, NCH2), 4.15 (s, 2H, CH2)

oo ey 7 S et EM 2465 150 (m. 21,
E?E{%b"}gﬁ@;)ﬂ ﬁy(s?fsfp {\lg‘ﬂs) 38 ( rrrAﬁlq}rQGHfY_'a 89 ObI-E)éQLZQ (&12H, CHa), 4.45

@, 0HHEHCHY, 7.0 (GH) = swzm‘twm 768 M— MH d\rﬁiux% 76(dJ= -

2%}!—! %E%%f@ﬁ?l}sﬁ?g%b@) 45 7 (NCH2) 46 1

PESNWMR HI00 BH2FDMSQ)LE . 18.37 Aﬁ@t&)‘rls), 121@2 1@@3%}1 ﬁ@ 43_ (CHCH:CHa), 36.62

E'@;Wfﬁé’yfé‘(‘g«%ﬁs ©Ff9, 314 gﬁ%@?zﬁ %4 Q(’ﬁg%ﬂf @; 3.6 (AC),

186114 CLCDO) 25.088C-TS(2ABe TH)M 20 MBWU% 555 Etnbenyli 16082 (ArC-OMe), .

é Cal cul ated for C211-121ClI FN302; C = 62. 76;

%(&2) N—1o 46. Found C = 63.02, H = 5.38, N=
H@taﬂ’l&rz

b by UBEFE A LA Sl S gty o

WR;MQ - WBE (s, SAVIROH:), $3%2(nf) BICHS), 3.8Hs, IBHBELH,)34.28ds,(2H, CHz), .32 (dd, J

a0 @@t&z) P N N DM T B arona. 7o

ﬁﬁz&)ﬂ# 2¢Hé\5 JZOE&(HJGHJ-96 2.0 Hz,

HgNMﬁ*«(W@\MdH)DM%’J)Mf’@Q b (G, . ﬂgﬁ'i"eﬁua ﬁ%ﬂ@%@*&ﬁﬁs (NCHS),
Qﬁ%i_’éw gg@(&@opa) 81 &&@%)119@5(@ {29y (Cﬁ)712316(ArC) 124.11 (C-

1365125 05AC- QD247 (01'!1!41313 9@AA©Hy<2) 1‘15)@‘53(%(%?“!’31@3? (ArC-OMe), 169.02
Cé’d?") 118.5 (C) 123.0 (ArCH), 124.7 (ArCH, 127.0
129.0 (ArCH), 142.2 (O, 143.5 (C, 157.8 (O,
MS?ESG('@@/Z AMEMHES( +ve) nfz 376 (Mkl). El enental
%?z’: is: Calculated for C131-113CI FN302; C = 60. 72,
10; N = 11.18. Found C = 60.60, H=5.09, N =
123(2 Itsteﬂ-mutﬂﬂmﬂﬁﬁ fluoroimidazof1,2-bjpyridazin-3-yl)-N,N-diethylacetamide
2@ 1&%6{\1 uor oet hoxy) pheny0- 6- chl onai m dazo[ 1, 2- akr
|"B 'h="31 nmet hyl acet am de m p.: 255C NMR (400
MHz, DMSO 6 2.65 (d, J = 4.7 Hz, 3H NC-13), 3.99
(s, 2H, CH2), 4.30 (dm J= 30.1 Hz, 2H, OCH2), 4.77
(dm J= 47.6 Hz, 2H, CH2F), 7.08 (d, J= 9.0 Hz, 2H,
ArCH), 7.29 (dd, J. 9.6, WO
2008/ 022396PCT/ AU2007/ 001216 54
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2.0 Hz, 1H, ArCH), 7.62 (d, J = 9.6 Hz, 1H, ArCH),
7.73 (d, J = 9.0 Hz, 1H ArCH), 8.21 (q, J = 4.7 Hz,
1H, NH), 8.61 (d, J= 2.0 Hz, 1H, ArCH). 1313 NWR (100

woldeigs/02B3¢60) 6 25.8 (CH3), 30.7 (CH2), 67.1 (@CTAT2007/001216

19.2 Hz, OCH2), 82.3 (d, J = 165.8 Hz, CH2F), 114.6
(ArCH), 115.8 (C), 117.2 (ArCH), 118.6 (C), 122.9
(ArCH), 124.9 (ArCH), 126.9 (£, 129.1 (ArCH) 142. 2

{1 VB0, DD0H) & A (A 2 A ey SR ot b ol -6, BH, CHCH)
g%?f%éﬁ' ,@J&’L@Zs 4Xq 71—5??“?@ 2H40H%d-|%‘é 563@ 5 4.1 6k, 2HE @HICHs); 4.17 (s,
2H,(CH:(G40), 202 (dud+ 8BtHIoMY CHRGIEE): 656 4, éF§I5rHZd%l'i 3KAICHY 772 (d, J=
BB U oyt Bg I YL bl g peRlam.de mp. 117 -

otamers obsérved in N 1H NI\/R(4OO
FBR133DMSO), 6 1.06 (t, J = 7.0 Hz, 15H CH3), 1.17

tobrediéntforahgfh posrat S i A

mpAAs8434°¢. = 7.0 Hz, 1H, 15 NCH2), 4.19 (s, 1H, CH2)

h ﬁ@a&%qp. o, o) g1 B 6t e ?c%[?é@g% 25 PRl 31, CHiCH),

= 7 BH)2H, THAR), 380 (q) J= 21 Uz, 2P, OHIEH,), 08614, IGHYCH), 4.14 (s,

awuéﬂww dapo kB By P @l 08 1R B S 0 s-s0me

§H623<A£Cﬂ‘-l) @saa@ﬂgkdzvs%ﬁ@ﬁc , 7.61 (d, J = 9.4 H,

i s g iRSoLEy15so T2 [0 ok A 4nfadpnd des2rcoom

%, 1%7’5303%&4@#)1143@ ch.g @2(139“@) 1@6.35(0)3423372 (ArCHx2), 129.26,
(GibcE 136824C), NS ﬂ:§8 7516100 ({:l%, %p,;ﬁ'? (C=0).
;9 (c:) 117.1 (ArCH) 118 4 (c:) 123. o (ArCH)
cr? 127.0 (O, 129.0 (A OH), rp?, g&
2483—4@!@)3 4_57¢fhgxypk1§nyl)@gazo£ﬂ E(q]g@m )N@!@fl,-g’ ylacetamide
arbaI%gA@ CCaI cul ated for C231- 121CI FN302 C = 61 62

N = 10.78. Found C = 25 =5
HONVB (400EMtz] DMSO) 5 3.24 (s, 3H, NCHs), 3.80 (s 3H OCHS) 3.88 (s '9H, CHz) 7.03(d, J

| h |
2 o\ AR SACR Y RRAI) AARR GrC T RS A CHIET6 (0, /= 1.6
b TNVBH], 80DGM-21.6 DREE) CB) 1. 11 (d, Jo 6.7 Ho. 6H 2
i 1H, 3.96(s, 2H, 30 CH2), 4.29
ﬁén‘%&j‘ﬂe) WHZH &H)HD 4, 7(68(dm J= 47. 6)Hz o2H,
EERF5 7.07 (d, J= 8.8 Hz, 2H, ArCH), 7.29 (dd, J=

Ve e i ol

fp.168-162C(d, J=2.0 Hz, 1H CH). 55 13C NW\R (100
67.1

fh{g%mgrsweiegobgnq@ m3 6%%)%33@54 %}%)%;R%Er CH2F)

, 116.2 (C), 117.2 (CH), 118.6 (C), 122.8

(e ;@@aMHz, HSOY 2051677, NGt S Bpeial 2 b Ao, .56

gﬁﬁﬁen Ei ny als aA&alzu sqrstzt;ta# Zh, ha(m;cm-lt MCH) 7 57 (d J=88Hz 2H,

Fithe) asz(csm YR Sk e, T35 e e 2

f | uor opr opoxy) phenyl) - 6- chl or oi m dazofl 2-
ﬁo%ﬁsll(%qnﬁr%é) y1l)-N, N-di et hil acetam _de m

s N\ $200 Wbz, DPUSOIBYAES4 (St NEHes 37945, BH O, 42 é_,gy ChHg), 472

@%%qé@bm%ﬂé sﬁﬁgz M) 2787 48, 3 H ArCH. 742 0, /=88 He, 2H,

ArGHIRY 7.62 (d:7 = Nl-lliz 1134¢H %ﬁwwww (qrf) 21-1,
J- 6.2 Hz, 2H 0CH2): 4.59-4.7
ﬁéﬁ&@ze)gﬁéﬂ 4 “hz, 2H FOH2) . 7. 05)(d J =8

5
8
2H, ArCHx2); 724(dd J =20, 9.5 Hz, 1H, CH), 7.
(dd, .1 =0.8, 9.5 Hz, 1H CH), 7.58 (d, .3=8.8 Hz,
2H, ArCHx2); 8.24 (dd, J = 0.8, 2.0 Hz, 1H, CH). 15
PBR113

2- (2 (4 (3 hydroxypropoxy) phenyl) 6 chl or0| m dazo[l 2

Hz,
54
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3013C NMR (400 MHz, DMBO) 6 13.06, 14.16 (CH3),
28.72, 39.90, 41.68 (CH2), 59.57 (OHCH2), 69.60
(OCH2) , 114. 62 (ArCHx2), 116.41(C), 117.13 (CH),

wobd/ddo6C), 123.02, 124.72 (CH), 126.51 (O pct2A9n0@ /001216

(Ar CHx2), 142.22, 143.47, 158.44 (C), 167.06 (C=0).
MS: ES(+ve) tnlz 402 (Mrl). PBR115 WO

2008/ 022396PCT/ AU2007/ 001216 §6

2- (2- (3- bromopheny0- 6-cht roi m dazo[ 1, 2- al pyri di n-3-y0
PBAN6dI et hyl acet ami de m p.: 154-155C. -1H NMR (400

Yo - efoeretfipl - drémor Gt 2SS gyt

B.O5344-446°C. 7.1 Hz, 2H, o 12), 4.28 (s, 2H COCH2),

R s, ?Pﬁb“ﬁw%ﬂcib'“@%gg? 0,118 049 0, J.BHHCHa) 3.34(q, J=

Tithiz, 2, OBBCHaINS.45(d, J A7 CHy, 26uGECHapbER(s) 2H, fz‘,HiQ:Q)d 4230 (g J=230.1 Hz,

@ﬁ,gggﬁ%ﬁgg?d@gg - AT ?&%}Ilé))%az(g ga%zg R@g&@'@ 56(d, J=8.9Hz,

J=11PHA 9H, CHPB8.6S(d, .12(1)7861}-!,1@!3) 58,
iééﬁl, 127. 09 128. 26, 131.68, 132.04, 132.51,
4, 143.34, 144.04 (C ), 168.60 (C=0). roMs:
E—ﬁ—(ﬂ@?—bu@fphé%@r@&ﬁdﬂdwmwazoﬁﬂ%ﬂﬂyﬁdm -3-yl)-N,N-diethylacetamide
2- (6 cl&l or 0- 2- (4- met hoxyphenyOi m dazo[ 1, 2- 6Nri dazi n- 3
)8 UN- di et hyl acet ani de 138-139C. 1H NMR (400 Mz,

EPRAA06MHz szOl)a 1~1)67(t U Hz1 HR13H, CHEDHs), 128 (t( U= 71+ ¥z, 13H, CH:CHs),

e e 1 O AT sy

ﬂde-lzé—St%) 725b dC.b‘lz@BQ-)z, oH, mrcﬂqi 7. Csa)%q &7.9376?% gar%maémgmw J=17
He, THOEH); as&mwﬂzvﬂ@s ’(d J— 9.4 Hz, 1H, CH). Ms:

ke 00"WAz, %ﬁscﬁ )06, 1%9ﬁ c Pﬁ.@)go (cﬂﬁf%mas maxa) 34.39 (CHs), 41,69
2 wm% t hoxyphe hl
mnagm,s:m nehngzj(fgi(ﬁ S 2&32%% ThhaBctinby o, 19057

w@%}%,m%@ 6 1.07 (t, Jr 7.1 Hz, 3H, CH3); 1.26

3H, CH3): 3.33 (q, J—71Hz 2H,
RBREB. 3.57 (q, J = 71 Hz, 2H, NCH2): 3.90 (s, 3H,

@6@@&%&10&?)1%}%@ dyf)&?@%@)zla]pgz@rﬂs Wn CH))Een%an?:d 4

d,
th.p.-@28§29C1 Hz, 1H, ArCH); 257.90 (d, J= 2.1 Hz, 1H,

91 (iigo R S B0 o L2 PTG, 220,95 e h, 0

LH)N7 M-708 (et, By AaC), 28i(dle/ =8.pHz, 1H18-CEBEH, mllenmmeq witind, J=8.3 Hz,

e A0 & 30 24 02b I s 0By Safh oo o

@5925142191 pyfidd-CHAN), 2H, CH2CH2CH3); 1.76 (m J =7.2
(i—|2)338(m3 7.2 Hz, 4H, 2 X 2H,
Y. 3= 6.5 Hz, 2H, OCH2): 4.09 (s, 2H,
@Bﬁf.‘gyO);,?O(d J =8.8Hz, 2H 2 X ArCH); 7.2 (dd,

ﬂz{ﬁ@%ﬂpﬁe@'ﬁﬁaﬁw@m%@ ! Z—@fw@dﬂz’? Syymaiiprapginie, 51

2.0, 02 Hz, 1H, NCH) PBR120 WO
2( 8/ 022396PCT/ AU2007/ 001

1 NMBAO . DV 81 45 s rEp g 0% ek S08fer 2 GG BOB J= 96

ﬁk’gﬁ? gﬁgﬁ‘ﬂsdﬂ QH@(@NPYB@%‘?H&%G& zn7nrlcﬁlzxfgp§ ﬁzgﬁ%{;mm 7.9(d,J
z( 2H, AdFHix2) 8. 17(dq,Hz=743ﬁ6 r@%? .9 (m

MS: ES(+ve) m/z303 (M+1).

PBR140

24(2-(4- (a!iyioxy)phenyl)ﬁ-chforo:m1dazo[ 1,2-alpyridin-3-yi)-N,N- d:emyfacetam:de
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4H, 2xCH2, OCH2CH2CH2); 3.4 (g, J= 7.1Hz, 2H, CH2CHR);
3.45(q, J = 7.1Hz, 2H, CH2CH3): 4.10 5 (t, J- 6.1Hz,
2H, OCH2): 4.14 (s, 2H, CH2C=0):; 4.48-4.64 (dm J-

wo4dosmatise 2H, FCH2);, 7.00 (d, .1 = 8.8Hz, 2HpcAAGhENZ)N1216

7.20 (dd, J= 9.5, 2.1Hz, 1H, CH); 7.54(d, J='9.5Hz,
1H, NCCH); 7.60 (d, J = 8.8Hz, 2H, ArCHx2); 8.25 (d,

J= 2.1Hz, 1H, NCH). NS ES(+yg) miz 432 (M+1). PBRI21

i 0
B:p( 226°8401- bul yl phenyO0- 6- chl or oi m dazo(1, 2- 14pri dazin

ﬁwﬁl@ﬁw W 25§&O§‘ﬂfH£'?H m;}ﬁ‘ﬁs}%ﬁ?ﬁﬂ Hz, 3H, CHg), 3.3 (g, J =

CHREIHB) CHCHR)7 3.64(g, J& 71 Az, GB GHzCHQH 2 @—E‘Cl%jz), 4.6 (dgid, £4:46,1.46,5.3

il 2 A s st ke 1, J0. 9 e 0,08 b0 R SE g, F 282 11, o). .05

&t&@(ﬂbsﬁm 5240, # CHLH, CH=CHC=N); 7.50(d, J= 8.5
2H, 2xArCH); 7.5 (d, J= 158.5 Hz, 2H, 2xArCH);
44, J = 9.40 Hz, 1H, CH=CH C=N). PBR123
2.6 idors- 2TAmBbybiRhg b0 2 i sipbiphanyReatymidel az
14) - N N-d| et hyl acetam de mp.: 175-176C. .
‘NIJ’R -,DI\/BO)6107(tJ—708Hz 3H,

-ﬂﬂ@h@oo MH£®M50 5] 3387 (£8HHOCHIHA.28HE GH3TH,), 205 1, 32 8.8 Hz, 2H,

&0552)( aoa i, 11% @@Hkﬁup%%@os@];@,gfﬁq %'A(r@'zgﬁﬁ d J= 1.7 Hz, 1H,

@?ﬁ%j JL e@%% mr&z amz(d P 7 Bx AHCEN), 107405 (1H, B

56 AR 100 Mt OO A5 T5 4pradosh 260t it Ui 7.5, 11778 ),

( t 3280 Y29, TB(ArCHx2),
IS Thdri) [ PPesy 1202, MEICR) G‘m‘%c i NCH2)
mmo,memc 48 (A N 4 (G O I89 (600ar, G0 :
é;@(t J= 7.08 Hz, 3H, CH2CHR); 130(s 9H

3.33 (g, J=7.08 Hz, 2H, CH2CHR)
M(Gsmmorcm{z: Ry imidagol{ &alppdin- Qﬂdmftwb'benfiaﬂu@ ( d
'Q)?A? stgr 1H, CH=CH-C—N) 748(d J= 8.5 Hz, 2H
.

5 MU0 Mk, LR GBRYS, 350 Oy 55¢ (5 2 ofy Pos B 258 1 20,
%wag 587@7% !nolsw ﬂemw astdh@xgmﬁn@m)tvgss coirafg[l %‘Cﬂ)l alspw /=88 Hz,
|e e m
Utﬁ}& P%‘ aﬁgéﬁm 127 Hz, 3H, CH2CH3),
ﬂusla‘S(we)nﬂzmm;nHz 3H, CH2CHB), 3.33 (q, J = 7.1
511, CH2CHB), 3.44 (q, J = 7.1 Hz, 2H CH2OHB):
5_@4”_3 3H, OCH3) 4.22 (s, WO
@Qﬁlj mﬁ@@abﬁ)&&ﬁ)kﬁz@ﬁz - BllridDHA0Onethil- !\Ephenylacetamxde
7.55 (d, J= 8.9 Hz, 2H,
m»pAﬂ&;Hj%“G 63 (d, J = 1 7 Hz 1H, CH), 8.59(d, J— 1.7
TﬁNMFU(ﬁoo@\ﬁz DMSO), 543 ok, 2HPOIRO:0F 453 (@R J = 30.1 Hz, 2H,

QO3 7 Joad deeﬁ@mg;ﬁ FORb) g,g? (dﬁﬁ%‘ﬁﬁ&gx{f%@m J=87
ﬂl%éHsngngf'Y §§7%ﬂ?§ 5H12:@H237 &E)J 11929z 16, BAYY: S @) J= 1.8 Hz, 1H,

159 C 0), 166.84 (C=0) M
EBX+ve) ink 406 (M+1). Pl 3R126
gég 3- br ono- 4- net hoxyphenyO0- 6, 8- di chl or oi m dazo[ 1, 2-
in-3-y1)-N, N-di ethyl acetam de mp.: 190-191C.  1H
MM%Wwemm@heayl)iﬁ dprqimidazpH, 273],qynqiﬁ &y@-N,N -diethylacetamide
% %0120(t J=7.1Hz, 3H CHZCHS) 335(q
§-p2754 oH, CH2CH3), 3.50 (q, J-7.1 Hz,
CHIGR{40B)MHA3 DMISQ), S, 1.861(t, GHBY HzA3H2 6Hgs1. 182(HJ=O'H32bE@)‘|, CH), 3.29 (s,

,Z_Ezo H?' %iégﬂﬁ_% g'-gz %@'ﬁqﬁﬁﬁy{‘ff% &ﬁ%dzufw J67 (%1 3H, OCH),

2.12 (Thiz2H, OBH.) A ZH), 28 Chiz), 1.05 (d)J =8.9 Hz-2H, ACHx2), V80 dd J 9.5,2.0 Hz,
ES(+ve) ark 484, 486 (M+l). 15 PBRL28

2- (6- brono- 2- ( 3- br ono- 4- met hoxyphenAm dazol | , 2- 14Pri d
azin-3-yl)-N, N-di et hyl acetam de mp.: 180C
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1H NMVR(400MHz, DMBO) 6 1.07 (t, J = 7.1 Hz, 3H,
CH2CH3), 1.25 (t, J = 7.1 Hz, 3H, CH2CH3), 3.33 (q, J

= 7.1 Hz, 2H, CH2CH3), 3.57 (q, J= 7.1 Hz, 2H,
WOoGHR@Res 3. 90 (s, 3H, OCH3), 4.20 (s, 202H, PCHAT2007/001216

7.22 (d, J = 6.8 Hz, 1H, 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.]61_3(d J-94Hz 1H, CH).

M5: ES(+ve) trilz 495, 497 PBR12

P, (G .58t - Q—QaHze&mMﬂhé (d)i,.*ﬁ%z%i liz At Gy BAB i = 2.0, 0.7
3- N, N- di et hyl acet am de 25m p.: 124-125C 1H
WﬂM—IZCDSCN)Glls(tJ-71Hz 3H,

PBR@E3); 1.32 (t, J = 7.1 Hz, 3H, CH2CH5); 3.40 (q, J

3 é@hg,ﬁmdp@e%ggs%&%@a%@%éﬁ ity Eiparie

p0414-1R0°0= 8.9 Hz, 2H, 2xArCH); 7.24 (d, ,J= 9.40

wmég&ogﬁj% psd) 1%%‘13&15].1 310 B G C?)117sz 380Hq), 315 (0,

PﬁRH%OzH NCH-), 3.25 (g, J= 7.1 Hz, 2H NCH-), 3.82 {d, J=5.6 Hz, 2H, NHCHz) 523(t J=

25 e, bR LR R G iEh oT% Ba8SRg B oo,

M%@Q%@%Rﬁﬂ&?%ﬁ ﬁwaewmom ) WiCIH2), BI85 ww# 2,000.8Hgz, 1H, CH).
7.05Hz, 3H,CH3): 1.18 (t, J =

, 3H CH3) 2.1 (m 2H, CH2CH2CH2CH2CH2);
oh
%Lé@_g» iu&ogro%o%ﬂéryﬂ@éﬁ%ﬁﬁfp I{?}olglg Ega{pyﬂrgﬁrg-g &f‘ﬂ-g:aﬂfiyiace!amf e
nnﬁzct%)OB% 55-4.70 (dt, J= 6.1, 47.2 Hz, 2H, FCH2);
iﬂrmg&oow %ﬁﬁ)a 2k ¢ &‘N-Cﬁ(ﬂi 3H/CRd, 1(18, (téJ 78. H?zHaH CH3), 2.14 (dm,
B3 28FHz, 2HGH)CHY9 (s;L%itQQIvE! 2596, W EN\;QS@(QGS 1§1drﬁ 2H, NCH-), 3.52

o3+ é%)%é‘t—g M&Mgbﬁ ef.cis) @@U@CJT'Z,G?@@ 3@H2§CRO%_|255-4 70 (dt, J =

803,68, Hz3aH, FEHEFEBR(S, TH, CH).G05( J@|-$9HZQ§H AIGH2%7.70 (4, )y 8.9Hz, 2H,
%@ 9, 121.46 (C), 122.52, 123.60 (CH), 139. 49,

(C), 158.33 (ArC-0), 166.81 (0=0). PBRL31
1R ENMIRY 1400 -MiE, BMSO) 151 1808, 24. 2&(%3?11)9(!&3’@%201{%@); 21 SQ.(CHzc o),

AR e DlrBGhah L AR CHORWD 040 | e s (o)

Md%ﬂ(og €108.33 {Obi),. 1145 FaBkix2), 106AT (5)) 129281 (AdVRxZ) AL SHAT . 19 153.49,
2Hz, 3H on 126 2H,

Msﬂé}gdéﬁ(qﬁ&d 15 CH2CH2CH3 3 3.10 §2“ 3H,

Pohey, 3.35 (m 2H NO®), 3.81 (s, 3H ON 4.22 (s

) % @W}‘opﬁ% Sy bt 2ot &YWE@W 6

g Hz, 1H, CH), 8.58(d, Jr 1.6 Hz, CH) .
3 NI\/R 100|sz DVMSO) 6 15.37 (CH2Cr I 3), 21 02
. 30.49 (CH2CH2CH3), 36.62 (NCH3). 48.39

7 2H,
gg&n 7(4§rﬁmﬁ§ 5D 2 11 1an, /5= 088G B024, IONCH), 3906,

CeGe0),, 4.1 szn) 2H1@@H P 4er- iy = ac e B ¥R, 707 @, 4 -
%?ﬁ? 'Qﬁnﬂrbhg rfw% @ZJL &, @NEArCHJefa% Wi@lﬁﬁ% St R@@gm 63 @, -J 1.7Hz,

3, cm&z&:moi J41.7id, (|H10H_’)H CH2CH2CH3 1.50 (in, 2H,

W%ﬂ@g@@g%@m (C%%@ i 44&@5}237123(%35%3 61, 6367

{@CH.CEF ),B906, 81.6B (RGHy), J1 1481 $Aerl) 12E51 Aﬂ&;ﬁ-&,zyﬁ 49 (@5) 122.84 (CH),

Gyl B O A G AR g 5 )

[DAESEE) (NGArT)5 1 SB(BO ((HARC) L 85/, 592[@—@)0 (CH2CH3) , 31 64

CEHRRCH) , 34.8 (NCGH3),
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. 48.39 (CH2), 55.88 (OCH3), 118.80 (ArCHx2), 119.24

(C), 120.17 (CH), 123.16 (ArC), 124.11 (C- dl),
125.05 (C-Cl), 127.5 (CH), 130.93 (ArCHx2), 145.55

wo(2Ggphesyl ), 160.82 (ArC-0Me), 169. 02 30( C=0PCTME2007/001216

ES(+ve) mz 420 (M+1l). PBR132

2-(2-(4-tert-bulyl pheny1l) - 6-fl uoroi m dazo[ 1, 2- bkri daz

i -n-310- N, N-di et hyl acet am de mggp.: 160-162C WO

2008/ 022396PCT/ AU2007/ 001216 60 1H NI\/R 400I\/Fz %2
B(Zk{ﬂa-ﬂtqarqethvxy)memylj-&chlomqmd@qu alayggin-34/1)Bhmet yi-N-phenylagétamide

o

GHRIBA00 mm,mwsm Bips wﬁ:ﬁsma)?s B0 (s oL, &3 fdm, S50 He, 24

&ﬁﬁ&@h szf85r§,((%} Eéglz) gﬁq@z{dg%}l zﬁgﬁ"@@ 725’(%2113'1 9,95Hz,

HECE CEKES5 (1B, SPBRICH), 7.57 (d, J = 8.5 Hz, 2H, ArCHx2), 757(d J=85 Hz, 1H, CH,

6- chl | d 1,2-b id
A L
(20840 MPR| BIB0 63 2995 ((Ha), 37t12(c:HzH£7 03187.22(0CH})81.33, 82.99 (FC

ééf’@qu (M)ﬁggs é@bq@%ﬁ%n&i&q T () 1%%@_@ 12494 (CH),

@e%b (C; 127331 (095211@7 95 () 119883 ,(lerCl(HgZ)L 529"38 @éro):éz)ﬂlﬁas %Arc) 142,90
06)6943(%(% 15751 @ZE@S %éxé} | 8.32 (dd, J=9.6, |

peR133Z, CH-CF) .13C NWR (400 I\/HZ DVSO) 6 13. 06,

46, 39.95, 41. 69
Zﬁﬂ@ggiorqﬁﬁ @em{mkqﬂyf)rm@a@[ 1Ry %*’ (ﬁf@ef%% G- YIN-
%vg@y@%t%@ 128. 72 (ArCHx2), 129.26, 129.37 (CHCHCF)
144,00 (CCHCHCF), 158.72, 161.00 (CF),

m%153‘119890) | s PBR134
1 N8 Mz ODASE) 6 T hﬂy@ﬂfwosnzwfmg TP b, 2

1 acet ani de mI-P
AIIGI-NB/)R?@Q,(IDJMazQ HDRE@HC 5 J=234Hz 75935% J(:§2 Hz, 1H,

il 8%@!2 %ﬁﬂﬁ*ﬁwsﬁ;@y 7703 mde%lc;b(g; Hz,

'Pssmw(m 5H, ArCH), 7.61 (d, J = 1.6 20Hz,

%ﬂggm%é—ggﬁgfgtﬁaxyﬁhéﬂﬁﬁmﬁﬂo[ Q'Q]p}}ﬁn 35 (!%Plior%ﬁrdtﬂ @%}acetamfde

M-poan@y12°¢- (678- di chl or o- 2- (4 nel hoxyphenyl )i ni dazo[ 1

BT VR D TR P, BTG 4 00 v

AfGHNDIR7 4 (deigy 2k i7ph0, HROtHy B8, 7567((dmf =0t.F Hz, TH, SINRY. m@iod 8.9 Hz, 2H,

By 1l el b s W e

Et}glzmgar(k 1ArgEx2), 7.2-7.45 (m 5H, ArCH), 7.57 (d,
.8 Hz, 2H, ArCHx2), 7.62 (d, J=1.7 Hz, 1H, CH),
, J=1.7 Hz, 1H, CH). 30Rotaner 2 (mnor):

M&rﬁd}&@ (t%ﬂoro@h@@i—yﬁm@aﬁﬁ A-8jpyridink3-iBHS Yisth@iackBimids,
HNMB (400, DPISOb )1 08 a8 He:oH, CB KT P/l H oo 236 (0.0
1 74%12( H, éHz 3%2% 2. 7.2Hz, oMY, c@ Maﬂ? 00¢H2}1F37 @BdHz= 2.0, 9.6 Hz,

AN @ Jsaéaﬂ;ow PN AL L TP
CH), 8.82 (s, 1H, CH, superimposed), 8.62 (s, 1H, CH, super-imposed).

13C NMR {400 MHz, DMSO)-5 12.99, 14.14 (CHs), 28.36, 39.88, 41.67 (CHz), 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) mfz 377 (M+1).




2-(2-(4-(2-f1uoroethoxy)pheny0-6, 8-di chl oroi m dazo[ 1,
2-ajpyridin-3-0)-N, N-di et hyl acetam de mp.: 144-146C.
1H NMR (400 MHz, CD3CN) 6 1.07 (t, J= 7.1Hz, 3H, CH3),

wobkodshzttes J= 7. 1Hz, 3H, CF-13), 3.34(q, J= 7»CHAU2007/001216
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2H, CH2CH3), 3.45(q, J= 7.1Hz, 2H CH2CH3), 4.23 (s,
2H, CH2C=0); 4.30 (dm J-30.1 Hz, 2H, OCH2), 4.82
(dm J. 47.9 Hz, 1H, FCH2), 798 (d, J= 8.9Hz, 2H,
ArCHx2) 7 56 (d J. 8.9Hz, 2H ArCHx2), 7.63 (d, J=
PBR1%4, , 8.59 (d Jr 1.7Hz, 1H, CH). PBR137

% (é §g ff&?’to %r(k ”%%M?H{}‘Zc etam d egykl) @@Lﬂﬁﬁﬁéﬁﬁ%ﬁwwetamhe

mwoom@ DI\/BO)6106(t J—71Hz 3H, CH2CHR),

%14% mgﬂagg %Méofﬁeag'ﬁi W 482 @H;o)%os d,J=89 H, 2H

ACHXR), A8 (B = B2 HEGH, CH), Je66((9, J 2118 bkiAt=0H), 767 J(%IB 9 Hz, 2H,

%ﬁ?@ﬁf’dﬁ;ﬂﬂ g@xé\gﬁlz')rf §HE|?6QC1€?_,|JJ-(§EB fz,8H E%H) §84 (4, /= 1.8 Hz, 1H

1513C NWR (400 MHz, DMSO) 6 13. 06 14. 14

Eg::@lﬂ (@7'&@?‘3(% ﬁéhﬁqﬁ%{'@( Cﬁﬁzgﬁ%%kgé&ﬁ?ﬁ 117.88,

126577®),( 19268 224,041 324381 (CH), 42580, (C), 52920 (ArBHE2)0)30.02 (CH), 135.19,

?(Sﬁfpd-&): &%—Cﬁrq@@@ﬂﬁj&ﬁ‘g@gl(ﬁ)—' éQL?Oqu{Fﬁ@zo[ 1,2-Sridin
Wd)wmzml(M-EI)ZOmp 288-290C. 1H NVR(400MHz,

DI\/E 6 5.0 (d, J = 5.4 Hz, 2H, CH2NH); 7.29 (dd, J

£8HP8 9. 6 Hz, 1HCICCH) 7.4-7.6 (m 5H, ArCH), 7.8

Ms{m ma&z&qlapynaézhn %‘)})ﬂﬁ%@hﬁﬁ&aﬂoﬁfanmmd[rmmynwn -3-yi)-N-

pyr i 8.27 (dd, J =
owhyfﬂmfana%udyl CH) 8 64 (d J =2.0 Hz, 1H,
.9 (d, J=2.5 Hz, 1H, pyr|dyl CH N . 25Ms:

mg-21
z &Mﬁ)ﬁ e 5oy B0l b8 52t 2. 1y CHidazol)

M{H&’oﬁm @ﬁ?emz gmf%]ﬂ 7:48 (G5B 4 b 2 Abhvo), 762 (64, /=96 Hz,

SHmH-WrndeJm 8.4 Hz,@H r@l—lxa)-sg!;@dam_p 1§|.I|-Iz &?,,)CHJ.midamg not
A’E‘fﬁ%ﬂ?‘f 5911935* J L@z, 14, @@pﬁrﬂazmhf dagzsﬁdwz 9tz 1H, CH-pyridazine),

2H " Ar
BBt B, Cl-Blmida(c@!Q) 8.4 (87 :42(}%2 dH-EH-pridpeqf fuhsesms@)w e)
1303 (M+1l) . PBR140
4- (440xy) phenyl) - 6- chl or oi m dazo[ 1, 2-a] pyri di n-
Siﬂeﬁwrww -iptdphergHieticanal tl2-ajpywdin-3-yl)-N- (2-chforopyndm -yl}-N-methylacetamide
200%{5%396PCT/ AU2007/ 001216 62 mp.: 126C. NVR
', DMSO 6 1.05 (t, J=7.1 Hz, 3H, CH3), 1.15
Bbtaméswérebbhﬁved&h—NMm—B), 3.3 (q, J= 7.1 Hz, 2H,
%Q—B), 3.4 (g, J =7.1 Hz, 2H, CH2CH3), 4.2 (s, 2H,
%, 4.6 (ddd, ,k1.46, 1.46, 5.3 Hz, 2H, OCH2), 5.25
(HINKIR (4004MHz, [DM%@)EQ@?E; Blit,NCHs; @ﬂ)(ABtﬁJé 16‘:50!2!—] CHE]),?SE (dd, J=2.0,

B HR 141 Cofiy o6 @ o He, B1 Wora] T s (o 297778 Tt 1 Toryon, 7.64

- (16 9% HH e My, 7280((4, mmﬁmﬁhmmkzm 8i3iz(@l, V=218 P91 M) itA -CI-Py-CH),

14@[\!— pﬁegél aceﬁaﬂpywm (QZI%Z%QZC{E’_&I_I (4OO7MC_)%

és@; NMR @06 M&z *‘BMS@)"EB 363%0%72 (WCQ%“‘““E' ;Aﬂd ), 1&*@1{: 117.48 (CH),

eri rrpose

3E), 12302, 146 é, 725;@3 (pgs "}a,g,ge g\r@ﬁ ), 3082701 @g.éazgm 137.35 (ArCHx2),
%&’3@*@&"‘2 % el 0N e AL oeray O 1. 136

(ROCHX2) , 117. 65, 117 78 (C) 119 29 (ArCHx2)
121.55 (C ), 122.58, 123.52, 123.91 (CH),- 125.88 (O,
128.80, 129.18 (ArCHx2), 138.90, 139.63 (C ), 143.99
(ArC-NH), 159.23 (ArC-0), 166.91 (C=0). 15 PBRL42



N- 0, 8-di chl or o- 2- (4- net hoxyphet woi m dazo[ 1, 2- aj pyri di
n- 3- 34) met hyl penzam de mp.: 260-263C. 1H NWR
(400 MHz, DMSO 6 3.80 (s, 3H, OCH3), 4.94 (s, 2H,

-Wo@lﬂ%)&zzs?g 05 (d,. J = 8.8 Hz, 2H, ArCHx2), 7.4pCTilm7/o01216
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3H, ArCH), 7.68 (d, J= 1.6 Hz, CH, 7.85 (m 2H,

ArCH), 7.88 (d, J= 8.8 Hz, 202K, ArCHx2), 8.82 (d, J=

1.7 Hz, 1H, CH. Ms: ES(4- ve)66ndz 426 (Mrl). PBR143

2-(2- (4 (2-f1l uoroet hoxy) phenyl) -6, 8-di chl oroi m dazo

8- YR Y(A00 Mhiz 3DWSON Bt 8, -3, | 463 t{@ni2He Chplp 7:34 (m 1H, CH,

189 1335@ 33%@ Uﬁ § @%E—V\/g[)ﬁq %gﬁ Q{J%ﬁz@ F(ych %b‘benmposed 7.65 (4,

.ﬁceiz)ﬂz +H, TB), 4.855d a8 5 Hzr2H, ArGHbiay, 7.9 Hrld, p@mg 5 97H@71H k) -Py-CH),

é&éﬂiz’r 185715;%’7"%@ ?@%QW} éﬂoﬁ‘)? 63‘](5 L B

1AEHNMERBI00) MHAS DIISO) 8,29.24 (CHB 3F82 (NOH;), ©4H)5 (AFB3R1UE.38(C), 1 17.48 (CH),

uaia%&é TR VAL D, DI ST NS TR aplg o), 1075

(M\/H@é gHIOH) M2, 49%@1)(0)6143 BECH)! 14853 (0), 168148,(CIN, CHI)
16 (t, J= 7.1 Hz, -13), 3.29 (s, 3H OCH3),
%(asm!le@?,J-71Hz 2H NCH-2)347(q J=7.1 He,

.ﬁ*vwo\@mumm OFﬂ'HEiﬁF] mEEaEu mmmmnmms PBR232 s,

Syminess ahp o o> J0GRRBYBY P2 @i‘ﬁ'éﬁﬁ@?’b‘iﬁﬁg%@%mﬁ >

7 211, Ar 7.60 (dd, J=
@ﬂzxdﬁg)a#i)lvmleﬁﬁlace}amlﬁe me(zdd 3 2?5'? . HZ’( &
CH). PBI: 1145 -

3-(/—, 4-/hro ppRenyl) - 6- chl or oi m dazo[ 1, 2- apri di n- 354)
- N, et Jy Panam de 5mp.: 119-120C. 1H NWMR (400
SBENBO) .90 (t, J.7.1 Hz, 3H, CH3), 0.98 (t,

J. 7.1 NEtzCI-B) 315(q J = 7.1 Hz, 2H, NCH 2),
3.25 (q, JI7. 3.82 (d, J. 5.6 Hz,
2H, NHCH4, 23 (t 2@"6%? 1H, NHCH2), 7.20 (dd, J.
9.5, 2.0 Hz, 1H, CH), 7.50 (dd, J—95 0.8 Hz, 1H,
w5k Ssnsed o i am g R S e oy i
.:%@&?W&d choa in DMF at I!1 500C for 5 mgwsd

uoro r opoxy) pheny [ 3%0l 0 :
moﬂu@hstrhut@nnoffﬂm m@.t@marmﬁﬁtwaﬁn% B 1.0 the brain
é@%e%&iﬁﬁ&iﬁ%és W@Egﬂq edVirie sp@rﬁﬂ} arfd s&le&ﬁﬂy(df the Jracer wére assessed by

1 Hz, 311,

pre-treAmaEmawith ﬁBH@ng)Cengauagnngnazegqqe rwigr) (EHE wc%ghg(agtislﬁ mg/kg) 5
COH3 . 7.1 Hz, 2H, NCH2), 3. 52 |

ri-p) %’tﬁl@eg@ﬁwp@?‘i 3.84 (s, 2H, CH)ZC— 1 (q .

. vitfo. Biding & H, inGEHR) an 1Gs555 28 Y fqra%BR ad 3@ M fos trge q(‘én ['8FH was

%"Hﬁﬁﬁlg?‘z A 50- g‘%ﬁ?%"‘&%eﬁgi @g')(uryﬁrfﬂ?egﬁ c?—%< A racfbofitfcal Bibtyland specic

£c40f oMafz80 GBAE@)OL.Gha 81 VOB, biotiistrip@io @m;‘ shg\gedjrygh upigkepiy tissues of

Q@]wg %Rﬂrl%? Sod(%%gz(ﬂ%;?gmgéﬁ g@gk é?% ?q W @: ang maintained over

thé .26 16 kiQAeY) hea? D40l the Golvity peed (3, @capgi 16ﬂ14D/g)5at 15 min p.. and

e it 5 A G gy g v 5

%ﬂﬁi‘a%e uptake in the olfactory bulbs ranged from an initial 0.63 % at 15 min fo 0.25 % at 4h
24

I yor.opr chl im 0b.1.
b2~ Thg GRS e S PR D e o sl HBAPré-reament
Li#8PK 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.



1H NMR (400 MHz, DMBO) 6 2.14 (dm J = 25.8Hz,
OH, CH2), 3.30 (s, 3H, NCH3), 3.90(s, 211, CH2C=0),
4.14 (t, J = 6.3Hz, 2H, OCH2), 4.48-4.64 (dl, J =

wo4doshi26 9 Hz, 2H, FCH2) 7.07 (d, J = 8. 7Hz PCTHU2007/001216
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20

25

ArCHx2), 7.45 (d, J. 8.7Hz, 211, ArCHx2), 7.34-7.60
(m 5H ArCH), 7.63 (d, J. 1.7Hz, 111, CH):;); 8.74
(d, J. 1.7Hz, 1H, CH). 3013CghNVR (400 MHz, DMSO) 6
29.66, 29.86 (CH2CF), 30.24 (CH2), 37.12 (NCH3),

- Bxample,2163. 67 (OCH2CCF ), 80.06, 81.67 (FCH2), 114,71

FTHEF mem IMIAZOPYRIDME PBR 147*
%@Q'%Bwﬁ@% Zﬁ i 1198 (e 0w

$@thedis (and Crvalualion. dlgonn%@a g@%@wﬂi'"&ms.

R g1 s TPVl .

2-(2-(4-(2-fluoroethoxy)phenyl)-6-chl oroi m dazo[ 1, 2-a
kti d€in- 3- 34) - N- et hyl - N- phenyl acet am de m p. :

198- 200 1H pdp , DMBO 6 3.26 (s, 314,
ol ity

4.3 (dm J = 30 Hz, 2H,

8 N . 48 Hz, 2H, FCH2), 7.06 (d, J. 8.5
Fz, 2H ArCH .28 (dd, J = 1.9, 9.5 Hz, 51H, CH),
7.3-7.55 (¥ §H ArCH), 7.57 (d, J =8.5 Hz, 2H

Ar CHx2), 7957 J = 8.5PBR14TH, CH, superinposed),

%‘s&ng gm% ggqg)pre%gp';% by %l(l%aﬁh?_bsu% '}W@g (%)99‘8 Wﬂﬁﬂuoﬁde

ﬁ IEZCOJ,&QACNdmaooe&rsmmz) 116. 06

ﬂ%az(
zpmguqstr%)@qy of ﬁ@@ 1&'8_\%%)&%8 445 4‘3([2:@% an% %ﬁ?@{gﬁ?@hem tissues were

%an 1, 4nti4 BP.i. (%@bbcﬁll: ahd 2eladivityNef INE)racer was assessed
lqm;rea I o C ’ an}f#e?l’s \%l?h t‘ue PgR hgangs lﬁ(]ﬂ 9% 8: ho 54864 £ with Flumazeni

14}%@?: iR pAor tdn tohgpgm:hﬁwm m dazo[ 1, 2-eri di n-

g%ﬁﬁbﬂgm oflwpl? Zyg;qéitdjg? 314) lﬁ%e tg%l%%%anl@ e%ir|1>|]4800 nM for the
h>85

%@[539?474 %aéémrgﬂse 55 % %&mcﬂ 3((':?_—'& ge%@ddjﬂy co&z:;ed ag’ld wit

%. Tadideheriad] pgsty., The gpeqmp agfivityg r@ge¢|2from1 I §§q1 \.~Bhe in vivo

%lstﬂlbutto%P%ﬁ?éd utike BLOBR 147+Sin tRseCicn T PBR/ Thiz adrdidls showed high

thzﬁlﬁ lBerehsmb lfrom@-%2 1/g a3 min Ry 19HId 19 Rir4 ilnthe kidneys thejaetvily peaked at

_ Tfl@mlpll Ig?%) %ﬁ% kﬂzn?é (éwgag @'6"’)@'@)/% Q?AHJ in the heart the uptake

@rBhaintdinddat (7% thrdddbut tﬂlﬂib)tl,mebf e exagfimant £15gnin o,&h) Qqqe uptake ranged

f‘romc'_bigt) ﬁzmmﬁfg é%_b iD‘)g7at7%x Ihoegupj)akegﬁ gme ﬂzllact%ulbs ra@cibgrg)%m an initial

5 6&% a( Wmirﬂtb 0126%, atSh(.iHehile 14, cotkéniratdn 3{3th¢<s bigod was significantly lower.

ga treg‘qrqlenwzsh %% B%F@é 54854 cerbaddd e itakd it Ane bhan 3RY peripheral

' Bmérﬁréidaé inGhe2adfchale hieh eimowiet dh incrdaselof PBR d422 ojiptake - Blppadenil had no
e .gg‘é(uptﬁk@d%p%ﬂ% AT S5t Byld00 ME. DVEO.

E}Jmm%),i%?ﬁ(q J =7.1 Hz, 211, CH2), 3.52 (q, J

SYNTHES!S ANELLEVALGATIGN) OF-(%) L?@EL@QS) JDhzoPvEIPINEY pBR102° and

E?ﬁ?ﬁ(‘d J =9.6, H, 1H CH), 810(dd J =25 8.3

1H, 30CH), 8.62 1H, CH, s e .
(&ynth&aaand@waluaﬂqp@rtw iima%w)'m'da@evr {ﬁnw@,@é BRI1T".
6 12.99, 14.14 (C1-13), 28.36, 39. 88 41 67 (CH2),

117.55 (CH), 118.45, 119.12 (O, 123.29, 124.39,
125.68 (CH), 129.58 (C), 138.40 (CH), 139.25, 142.67
(0), 148.10 (CH), 149.21 (C, 166.69(0=0) Ms: ES(+ve)
mz 377 (M+l). 65 PBR156

2- (6, 8-di chl oro-2-(4-nnmet hoxyphenyffim dazo[ 1, 2-aj pyri
di n- 3- YO N- (6-chl oropyri di n- 3-yQacet am de m p. :
150-154C. 1H NWR (400 MHz, DWsO) 6 3.80 (s, 3H,
OCH3), 4.32 (s, 2H, CH2), 7.06 (d, J = 8.9 Hz, 2H,
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5 ArCHx2), 7.48(d, J= 8.7, Hz, 1H, CH), 7.66 (d, J=
1.8 Hz, 1H, CH), 7.67(d, J= 8.9 Hz, 2H, ArCHx2), 8.09
(dd, J= 2.8, 8.7 Hz, 1H, CH), 8.61 (d, J = 2.8 Hz,

woDeps/ozedee 8.81 (d, J= 1.8 Hz, 1H, CH). PET/ AR 7/001216

(400 MHz, DVBO) 6 31.76 (CH2), 55.21 (OCH3), 114.26
(ArCHx2), 117.11, 117.88, 121.57 (C), 122.63, 124.04,
124.28 (CH), 125.80 (C), 12928 (ArCHx2), 130.02 (CH),

1 1 101 71 14 1 . 144. -
11r§c§r52§émg g’n%g;&B% %@gr@)pcr)qg%%d E%ﬁfﬁq 8 %{%Qn glélgé corresponding
@i%@ t ith 18F-fluoride in the presence of Kz, K2CO3 in ACN at
é R im Y recursorsgv;”dazm 3-4- ZP(G chl or o- (Z-—
10@%@@m§2$f| mi dazof|

TR R B RO RIS RS PG St sD i G perhera

@byes@raysed 1 251 30 myin, THandoHhipd Huzage@f)cﬂy mdssg?eeway ofjihg-racers were

%&S%Q@ereatrwg y%gﬁB?qu&‘gﬂs gKiy@@ %i&ifjﬂo ém?r#d I'Vl?]ﬂg Flumazenil for

BB At(1cng/kiF5 rin ridritg inj2etion p&twyﬁpomlmram J= 1.2, 1 6

Hz, e, not fully resolved), 8.10 (d, J
=94 yridazine), 8.25 (d, J = 9.4 Hz,

il g e), 208.62 (b, 1H CH i nmi dazole),
8.74 (d, 2.0 Hz, 1H, CH pyridine, not fully

resol ved) . I PBRt59

2- (6-chl or$- 2- (4-i odophenyQ ni dazo[ 1, 2- apyri di n- 3-y1)
PBR102- R kICHsCHaPF i di n- 3- 0) - N- net hyl acet am de m p.: 258

b d NVR. 25Mjj 1H NNR
(AT R BT 17 (o0 ah Nowe) . 4 46 (ABg, -
TThe 3Csp %hestﬂiPBRWZ af PEB111kre 13. Eanc@? B forthe REBR aum;woo oM for the -
éBI%EBPégTOz |qnd %Bﬁﬂ)H% CH@E' 5%%%%1? ln7405€5 éqgﬁocﬁiﬂcﬁ dﬁsld non-decay
c?on@&ec(éhd Wit >855% ritiocRdrhicahpuEij Zhe specilizlaciidi janged org37-80 GBg/imol
@-ppiynseﬂb :H;I%m go %dlg_%dho% ofé:omzt%gelr#ho&éﬁi ?ad?éq@ym& It tissue rich
inPeR. 'Mé?u takd\GPPBRE0BO. 39 (CH2), 35.72 (NCH3), 94.15
AC- 6. 03 1 %
(e Sl S i s 5y iy g i g
3‘%"98% fém 1%254$’€~'i63té|&1?)’/o Z%%grsuﬂ((éﬁm resépgawa?, Wmsmood activity levels for -
PRRIWZemaieg png'ﬁtqg ) QYEf f@gﬁg%u@ W@éﬁjo%;lom é\/\?ecrease from

ﬂﬁ é_(flg at U, Tﬁé‘hdréﬂ%@heweﬁ h%ﬁ uﬁtﬁkelo? IgBIgﬁEShcreZSI@ffrom 9 % ID/g

atranl-mmp i to7115% a F Z]rhlvgﬁgtngQ :masgquqg} 6-A3b3%qin to -}6 gasat 4 h. In the
&r@r@étg? gct@tyg% @?t 163hp. l%r%'ém(tﬂcersl(a%ﬁfﬁmbdgor BBR102* and (32 % ID/g)

#Br BER11dtdeckasing tg 1. 3aand 23% at 4 by, Baoe uptkedenPBRY! zar(gﬁg from0.4 % at 15

ﬁﬁbé?é)%l”?’ 8143' %}’h% ég%omﬂﬁﬁ‘lﬁ“@%o? %24 :(o( i@ﬁﬁé sarﬁt? pétidd. Pre-treatment

WiBPI0 31106pnd BE 3-4864 ddceensarBihe 1_lp_tak941ﬂ pgmra! q_'gayls ge@cept in the adrenals

V5 ipbah B9 okt SRR e R oy s o o

§igpificark G cré8se( ﬁ‘a@hhsaﬁndw@d’ﬁﬂﬂ*ﬁﬂ“ﬁ&@t%&'ﬁﬁﬁw ipithe UPfake of

FEE Frer M mahEian i BFBRAPERE [ caropyr i dazi ne

dmbid 28 f ert - but yl pheny1) - 6-f | uor oi m dazo[ 1, 2-

| b ﬁi&[g;i@ihﬂ EUALOATIIN BF 16 IABRAS PPV S OBYRATIDINES PBRO9S* and

PBR146*
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151L1 89WBR132* has been prepared by nucl eophilic
substitution of the Br precursor with 18F-fluoride in-
the presence of K222 and K2C3 in DWMF at 150C for 5

WOrrnsn2230he bi odi stri buti on of PBR132* was un@€riadiRen/001216

in SDrats and analysis up to 4h p.i. in the brain
and peripheral tissues was perfornmed. The specificity
and selectivity of the tracem9were assessed by

&r oot lrp 5%5{?:3}59 %bgﬁf?”g@aﬂr}g@&ﬁ@ r"?lﬁle%gﬁﬁiﬁ@ls@&gg iqfﬁe,corresponding
élﬁyl Qhd. Pn% dyl l?cbs?llﬁtb udbrs AR ZHuoridenin Whet presehéendli g, KICOL in ACN at
an

i ndi ca of 29 nMfor PBR and 340 nM for the
188% fo[ 3BIDSwas synt hesi sed in 40-50% radi ocheni cal

weedudﬂnsﬁiﬁﬁiaﬁfof PRFRY) and R BRMSNINE bm‘mml in BDIraté andamln and peripherat
specific activity of 4OSOGB/||r$ﬁo Td'g fytgt ;
tissungiasalysed @ 1% B0iIn, Aanddh ndp an Qe&ggv e racers were
éés?s%Et? @Ei Q¥R witBiRe P'BR ligEfis PHA €138 afid RES-4BE1LMd with Flumazenil for
e

%lDg at 30 mn p.i and maintai ned over

Q@aﬁi@‘l‘lmﬁ min ariocitaipiegtion Bidbe eOMBYRINIREIERRe act i vity
peaked (4, 8 and 16 % ID/g) at 15 min pi. and

d e to less than 2.3% 1D/ g at 4h.
nged from1l (at 15 mn) to 3.3% 1D/ g at
he\uptake-in the ol factory bul bs ranged from an
initial M %at 15 ninto 0.25 %at 4h p.i. . The
concentrapion in the bl ood was | ow t hroughout the
time of ment. Pre-treatnment with PK 11195 and
W@%@G&@%ased the uptake in the brain and

pﬁm@hﬁw}hnggﬁpq: except in 30the adrenals which

i oy B 4 T S o

Gradidchbms éid non-d
GRS S O kst e

cotiected @rivrh i 96E% Fagiechemtieal By s sRecl 6 684 T 40560 GBojimol
#uF %Bﬁnluéé%z THE mjﬁl 'bl@d?l?\ﬁlﬁi@ﬁ{ bf tﬁ;‘trﬂ?acé@ @hcﬂ@d @ad%aé’@m( ﬁbﬂ@m tissue rich

ropr (0),¢ en | oroi m dazo[ 1
mrﬁ’BBt— yrfefup%kmém%aum piteroadesRikaaged fors .05 % at 15 M 10 631 % IDig

%e uﬁﬁgt%: |tr r?r@?&r&ﬁ 0 ﬁ?‘? tQ@%‘i‘ o4t 85 AnShd @Y respectively. Whilst
ate precursor
hloddwad:ﬁﬁ%veb ﬁmrdﬁﬂﬂﬂ%ﬂmmd @gnsta@b(osiﬁ"/{(

ayer ﬂpdj; sfudy petiod PBR146*

t 1 f 1
&ngggﬁ?%%%gmﬁ’g A3y 10 P8 A4 ThO sg%;éafﬁ%h Uffke of PBROSS"
hmaasmﬁromeﬁ €% 1D/goah 30 ynini mitd 947t % 864 h 3OilshP: R14_f_3* ingrqased fram 7.9 at 30

fisco 12 B 3R T i M pERRS i B Brl R . i for

mgsr saamdsss RKIDIG) 961 RBRIAROGEEAREIAG &n2l4 end 3.2 aindhibeborie uptake for

PRRoteE Fodis o iy ot ToEe'} it &0 bBleBr b} A Va1 0 5.0 % for

hshas éﬂ%ﬁz ﬁ@de@mérﬂwlﬂh PRQ 1195 and BOG-4854 tierreatéttheRiRake in peripheral

[Qrégpgéﬁiﬁ% mdl@q;é{ent oS ed I ﬁaﬁ oq;‘;?q%ﬁ;y&rf’ﬁﬂﬁéaw&ﬁms* uptake. in the

?lﬁa@ioﬂrcr'é@&\scaaémﬂtﬂebk%e Jés%bﬁm FithcPERMGV Flumazemnigicho effect in the
rom vi vo hiodistribution

QM@MPBBQ%@’%&N%M thabsam.qap%ﬂpe% &9Mth in PBR The
adrenal s showed hi gh uptake, increasing from9 %I1D g
at 30 mn p.i to 11 %at 4 h. In the kidneys the
activity peaked at 15 min p.i.(5 % 1D/ g) and
decreased over tinme to 4 and 3.6 % 1D/ g at 4h. In the
heart the uptake was mai ntained at 7%t hrougout of
the tinme of the experinent (15 mn to 4 h). Bone

upt ake ranged 20 from1l (at 15 min) to 2.9 % 1D/ g at
4h. The uptake in the olfactory bul bs ranged from an
initial 0.66%at 15 min to 0.26%at 4h p.i. while the
concentration in the blood was significantly | ower.
Pre-treatnment with PK 11195 and Ro 54864 decreased

" the uptake in the brain and peri pheral organs except

|n the adrenal S \Nhl ch shovved an |ncrease of PBR 147*



Tracers PBR102* and PBR111* were prepared by

nucl eophilic substitution of the correspondi ng ethyl
and propyl tosylate precursors with 18F4luoride in

the presence of K222, K2CO3 in ACN at 100C for 5 TIA

. mns. The biodistribution of PBR102* and PB xR 9 Septemberlﬂﬁﬂ

performed in SD rats and pgai n and peri pheral

ti ssues analysed at 15, 30 min, 1, and 4 h p.i. The

specificity and selectivity of the tracers were
Claimgissessed by pre-treatment with the PBR |igands

RK1119% funrndRel compsad aifmmubat(lli Fi unazeni| for CBR at

1 ng/kg 5 min prior to injection of the correspondi ng

tracers. OR CINC O RBRlOZ* R = CH2CH218F in PBR111*R

=CH2CH2CH218F The?T C59 ues of PBR102 and PBR111
are 13.2 and 7.5 for Bnd >1500 nM for the
CBR. PBR102* and »1’ re synt hesi sed in 40-55%
radi ochem cal Vi §m non- degayr ected and with > 95

% radi ochemi cal purity. The spegifi f activity ranged
from37-80 GBg/iinol (un-optimsed).” The in vivo
whergli, odi stri bution of both tracers showed radi oactivity

upt &k end D atd isdyendenseldiiel frolBR: grmh;ecumprsmg@fém € andN, and
J and E%Q@epéﬁﬁgﬁiﬁﬁp@ %ﬂrtbfe SolPeorsRiited o sem Sorlecddione of

) andii i GG BR B, at&ea@“wﬁ I S R

r e6pddt) vel y. Whilst blood activity levels for

PBR{%%& mai ned constant (0.20% over the 4 h study

p(ei ?%QBRlll* showed a decrease fromO0.4 at 15 m n
§

* 4 h. The adrenals showed hi % t
beREs ave g RBRO0I DG SUm PORSStA oF Tydroaer, CrCro
alkyl, ELC% a’ﬂken 1, .- Dhialkgtyl, RBREAA heiEwaryk asehcbeingawpfigiatly atbs’tgmed with
one c}p}nalﬁd?thl\ dﬁb@ibg%?lﬁtlt ‘E?qt}ﬁ 5{‘! @ﬁ@%{a‘kﬁ activity peaked

pBFbe@nd 2 oae@@r %tl] %}atger fgﬂrw a'geéc ;Dx/glgéd f ﬁﬁ%lhetfro yelic

ring femidg beBfEeatd andnl rl@aﬁ@w@pﬁanﬂlm@lw bsifges Wtﬂaﬁg%ar PPt the

followkhg St @tuchR: !E@Ed@eh@mﬂ-cp(}s/al 4 h whereas for PBRL11*
(|

R
w T pRcaaddn te o) cg‘*ﬂ%ﬂgﬁ%ﬁ‘%@% GG ML ot
Wher?j@meﬁﬁaﬁlk}ibﬁ@%§ oghieng adr enal s 25 which

shpveth ayl gfoap neazmeroarylamm@h@mu eRGiRs optionglysubaditutadivith one

or m&rgﬂu&bf ;ﬁ’lEMs f&%ﬁ%ﬁe ar ﬁ;@ww foucwmgt sueitiianas €1-Oaalkyl, Cz-

PBR111* EI f
Cro ek Geho PFRIDAOC o it 106 01y AR Lo M, alcP B0
(CH;)QEH:& a’r@(\(‘ihlg) O-{GHiaR O-ExariHise e of whickiamiiewaly spbtijuted with one

of m @%@g 3] 5 %@%ﬁéf@iﬁ%%@% PARARG IR RS atween 1 and
8

s, s BSP» BgeEay T BE A8 B8 M QA0 Bercor and
PBRIig & ruwiar defpreep@aedid;by nucl eophilic substitution of

Wlthﬁ]gsmgggﬂﬁgpondl ng ethyl and propyl tosylate
Cursfﬁorié}%sgr{he% -fluoride in the presence of K222,
tE) Cfor 5 mns. The biodistribution
of IWW@C@WS@B@QWUWW@%QHM med in SD rats and
br gieyraipd @ebligRefabrosubdtiienes anal ysed at 15, 30

ificity and selectivity
""’“"@Fﬂ{rﬁé’wﬁﬁ%%ﬁgPéé4§@§@B§é§‘§Fby pre-treatnent with
the PBR ligands P1(1 1195 and Ro 5-4864 and with
Fl umazenil for CBR at 1 ny/ rior to
|nJ ection of the correspond?*%gﬁ‘ﬁgg%e?s 0 PBR099* R
CH2CH218F i 0 P8R146* R = CH2CH2CH218F The 1 C50
vaI ues of PBRM9 and P813146 are 14.9 and 10.5 for
the PBR and >5000 nM for the CBR P813099* and
PBR146* were synthesised in 40-50% radi ochem cal
yi el d non-decay corrected and with > 95 %
radi ochem cal purity. The specific activity ranged
from 40-80 GBcrol (un-optimnmsed). The in vivo
bi odi stri bution of both tracers showed radi oactivity
uptake in tissue rich 15 in PBR The uptake of



Cainms: 1. A fluorinated conmpound of fornula (I):

- wherein, D, G and L are independently sel ected
fromthe group consisting of: CH C and N, and J and
M are i ndependently selected fromthe group 7\

. consisti-ng of C and N provided that one of J_and .
C and the other is N, wheygin at |east two 01Ra wgﬁbgsel’mmr
M Jand L are N, Xis CH2; Yis absent; Zis
NR11: 12; R and R2 are mdependently sel ected

or a companing tidorgiutsul}s):consi sting of : hydrogen, Cl-CLO al kyl

C2-Co al kenyl, CrGo alkynyl, aryl and heteroaryl,

each being opti oni:s'__j@_st ituted with one or nore of

the follow ng sub |t | ogen, an C1-C6 al kyl;
or F11 and R2, togeth hthe nitrogen to which
they are attachﬁ._(\gls heteroc clic ring having
bet ween 3 and 7 P’"ng menbersY ﬁﬁf onal |y substituted
with one or nore of the followgng gubstituents:
hal ogen and C1-C6 al kyl; R3is selected from
whersile group consisting of: hal ogen, Cl-Cl0 al kyl and
. 0-l, Glar@- Loare irkigpondently seletted trore fel graupgoagisipg Oﬁ\é'o“‘uﬁ and N, and

,J‘E;nd‘ﬂl? He%?érfﬁ Sisichl tefithe group cdnsistingan CaingIN wroddel toat cae of

ro 1]
JandyfsTia i eoa%m‘*ﬂ T ELE A e e e G R
~wiXlsGbbkie or nore of the follow ng substituents: Cl-06
a'*iﬁ'abseﬁ?— C10 al kenyl, C2-010 al kynyl, QC-C o
%%N’f‘é -C o alkenyl, Q2-d o alkynYl,

: %p@ge%];i %m@gﬁs}tgqj_gm ﬂ&%rﬂupo?omm@hof rydrogen, Ci-Cro
- alkyl, @ﬂ&@i@hYIyCﬁ%ﬁﬂrﬂywht(@Hz wond,Hang aed beterﬁ@wleeaqh%whlch is optionally

subs With dHR o ﬁwore?éf%é’%mivmggsmshﬁﬁbnm chigrogoreme, iodo, C1-Cs alkyl and
‘Wdﬁ ndependently, integers tween 1 and 3, and wherein

’ I d f h
S ainoet B hevver Bbogudoe BabRR Hex bl ek, Pm?ﬁ%te%gvc"c
ring Hating betkeen Sami T hmg:membanhmmmu&mhpnﬂy subﬂtu@daﬁb oEe or more of
the foﬂ&ﬂ}g# LipERudhid }:N&E%r@d#ﬁ%d&%ﬂa Cr@% e group Z

oL Sabeedio s o B it oh gl € A5 skt and 0
(Cr-Ciele siheean e Csépd ﬁkp‘b@fﬁumﬁ@BﬁQﬂﬁ"YéU €¢I=EQQJnd of formula
(1 S)s an ?iﬁr@p@r%ﬂ&r@aﬁ%%l ?herém e@tain @pﬁpnaﬂy?ubstntm?td with a
chlorbtForRs 8 {5 dubsf & et ok A MG SULRSILAAS: C-C:
2yl Gagin g PG AR i A GEER A fen ARV GCHa
Q*(CHi)@Dmforﬂ GHQP-M(CHQ@O&(GHE JOtk, eachenf whichNs opinsialli subgituted with
one reﬁﬁﬁe El‘(@ooﬁm o, X oy dubsiteentd, aXdivhetdip, ¥ &kl r are,

mde;@gi@i]y, éygegelr.vbigﬁ WeeD 15 Qrgg% aﬁtﬂﬁgg é(ﬁ %elk&gtﬁﬁﬁ'ﬁ %gj&&}ﬁ consisting

of: N& O@rﬁ 3, atfieydin whan € ip phériyb iy tioes| nothe an( ‘gdm)a htyent attached

aryl, each of which is optionally
chrec@f%itl 4§§§@\n{fh g Qr more of the follow ng

su%@ﬁf’%‘?ﬁ"?g‘w@ﬁ” br ondb, iodo, CI1-05 al kyl and
wherbiyi df loast one #t7, Ea)nﬂamrlseajg@ﬁ&;er with the nitrogen to

with 1B bRish MGYE ARt ldbaseayl, forma heterocyclic
and with the proviso that said compound is not a compound of formula {1a) as defined in the
following table:

If
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ring having between 3 and 7 ring nmenbers, which is

optionally substituted with one or nore -of the

foll owi ng substituents: chloro, brorno, iodo and Cres

alkyl; Rs is selected fromthe group consisting of: "
chl-oro, -brono, iodo, Ci-Co alkyl and 0- (G -Co S oTAL L 121G
al kyl ), wherein the Cl-C4 alkyl group is optl?-ﬁ'(‘)iﬁ'r‘HF'$$1§9 September 2008
substituted; E is an aryl group or a heteroaryl

gr n|1n1 wherein e i a
D @hl aro, g ppp orj godo substituent,|Zand/or with one jor
Mot e o TrImE 1 ()I oW nmg—SubsStiTUents. d - Co al KyT,
CH | @24 Q oNalkke Cpei@irophen®y ny| . _Cd _
cH %}'{3’ qg‘ E%,’E%\ 1Sy <Y Y1 | NHCHSCF,

QeCH?) Fhexcompayng- @ foras fiiaf @talr@acwhwnﬁqiscw eyl group or a
heteroﬁ% gggwwhm% Eg&?%ﬂtﬁ&tﬁﬂm 19 driwiareF. or more chl oro,
I )
ar:?d r “Pwa’ggéﬁamﬁ @J&% a%ntéggpééiglezf\rﬂ% éérw 1 and g |
Rais ﬁh@rﬂmbﬁﬁleﬁt\@l%-“@gl% BFe# from the group consisting
the grélip:E SdnhpriSesaTlio®, suntiareat whivthie tPFEr 155 op b erngiinaiien theest, aot
ihe Ql?%%%ﬁ@'ﬁa&%]@%&%@%hl%& W*F‘Hré%grhblﬁaﬂ“q tHlekedk,With the

a nu bet ween
provis it BismokPhFeast one of Z, E or Ra corrﬁrl ses i odi ne,
widt h t Iide poropaund of foamulee(1) of anponeloficifsphierdwhereing iswaeen.

]E e P Gl %&nﬁdlraﬁ gﬁ% té?@;r@%:ﬁ@ne & it ‘PioCOrRAKNE i1 or 2.
Bel'e < ltediie g @%ng s i 15 Aefpp it or2.0
1$1Dr@—kﬁ:ﬁtﬂr@{1@(313xﬂgeﬂz z Zi 6- 6- CH5 4-chi or ophenyl
4-7chl ormig kemyduntiiof fé‘-frlﬂ@ﬁ) bﬂ-dﬁwﬂﬂlc& ofaifhs 1 10 6 wherein:
MandLareN, Dand Gare CHandJisC, or
D,MandLareN, JisCand Gis CH, or
D,JandLareN, Mis Cand G is CH.

8. The compound of formula (1) of any one of claims 1 to 7 wherein s is
attached to a carbon atom. '
a. The compound of formuta (1) of any one of claims 1 to 8 wherein Ry is chloro

or methyl or fluoro and mis 1 or 2.
10.  The compound of formula (1} of any one of claims 1 to 9 wherein By and Ra

' are independently selected from the group consisting of; hydrogen, C:-Cs alkyl, phenyl, pyridyl,
pyrimidinyl, pyridazinyl and where By and Re, together with the nitrogen to which they are
attached, form a heterocyclic ring having between 4 and 6 ring members, wherein the C+-Cs
alky! group, the pheny! group, the pyridyl group, the pyrimidiny! group, the pyridazinyt group or
the heterocyclic ring are optionally substituted with between one and three fluoro substrtuents
1. The compound of formula {1) of claim 1 wherein:
Rais chioro, m is 1 or 2, E is fluoropyridy!, flucropyrimidiny! or fluoropyridazinyl, Z is NR1Rz, R
and Rz are selected from the group consisting of: G1-Cs alkyl and phenyl and Y is absent; or
" Rsis chloro, mis 1 or 2, E is *fluoropyridyl, *#fluoropyrimidinyl or *fluoropyridazinyl, Z is
NRi1Rs, wherain Ry and Rz are selected from the group consisting of: C1-Cs alkyl and phenyl
and Y is absent, or

Amended Sheet
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CH 2. The conmpound of formula (1) of
claim1l wherein Eis an aryl group or a heteroaryl
group, which is substituted with 18F or with 19F. |
. 3. The conpound of fornula (1) of claiml or claimZ" -/Al

i21¢

wherein: Fi3 is a fluoro sgbstituent which i sRecgjved 29 Sﬁptﬁmberm@g

18F, or the group E conprises a fluor subsfituent
which is 19F or 18F or a conbination thereof, or the
Rs isquhlocap iz i droprd, Seis Hluplopysisyls (Buaromytiasinyles Eiforopyridaring, Z is

NR{FL&heRéin B, BRI 413 sHisgled AT RO GrOUiChIINGOCAT] alll aaighofyl, Y
lsabsot(aﬁ . The conpound of forrml a (1) of

E)ne of cl ains 1t03v\/nere|n0|s 0X

Rais Bhlarmjme isclooni Brisiplenylfsubstiuied with g @ sa?ﬂiswxsb@r@unai I RiFamwherein
Riis CQ—C@aEWI‘ @rﬁcﬁﬁ'ﬂs Mdrﬁpyﬂdypér f@aropheny! or filoropihgazmgipground  of

Rais (il%rgp raas 23315 @ﬁ%g%ﬂﬁsﬂfﬂged%mﬂ'a@ (ésﬂl{&xfg( E% 1R B, wherein
Ry is £+-Canllgy! a@ﬁ@aﬁ&mwﬂm o IPfgorontyenykor aﬁf{yowa %fﬂvlc@fa. ms 1
Rais biflor6, iMter @i E idvbiengl sbibstituedMith Bl Gy alkomy gm@ﬂzmdﬁmz,. veharein

R is B1.6S kwﬁ)an g ldmr&fﬁ ub®p drSoykidazin ,
LR S

Rs is #F midvbehd Dispheral tubsiitatedwith RCFhealkyd gloomord: Gf Céatiorugraup, or
Rs is ELh i@f aﬁd”E lsoﬁ}%nﬂfsuﬁdn@teﬂﬁvrt& al®-& -’:\mﬁﬁ glolp s G)fsCédTﬂyPQr@up or

oro .and mis 1 or

alko;%g%ggh% b&?‘%’ 1) of any one of cl ai ms 1 o'
Rs is @inés alky orahlaiman razl C&Be\’ israbiegnb e RS § Pivayldiued \fﬂw'é!h!ﬁ gigached

. one @‘hﬁ@t@ mmsalmw Qebupd, sahmFthﬂ!mxy @loups cahirising cpbenydore fluoro
subsi@één'tsf pyrl m dinyl, pyridazi nyI and where Ri and

oo Pachls O o SR R B B Bl

Cr-Canliog grouw. et Gs, afwmrge@uws tdompﬂsmmta&ewonegmmree fluoro
Subsﬁtﬁ@mob,enyl group, the pyridyl group, the pyrim dinyl

L e T

Cs alkaxy @ﬁoép% 6@ Ci-Ca aliewy groups compriging oG %ﬁ{k@&ﬁﬁl aﬁue"ts or
Rsis m&mr@hibﬁb) md§ 1 Qf 25 Bis\dphesi grouRB whichdbttacioed omeiosmare G-

Cs Fcf) Proige i | ny péfwgdmu E'ébﬁfpﬁﬁb@ b@ﬁ@bRQdeeoénd three fluoro |

$Ubt§ Cedfromthe group c

t . o
- Rs 1sa1eaiwb¢rés‘ag¢ro ania 1\er 2@%53%@1&?93@?9 ' ngfpévhi,ch ﬂ%&ﬁ@me%éf G alkoxy

group?lsana& -Es Blkoxdy fdupa:ommstngch;dmgleﬂmbfmbmmm {FAF b 18%7), oor

Rs is nlyHE Hyse glg 0P bng g h@ﬁ?! A 3%y group
b e o

or Rad8 R:eﬂ'gi orettioRH nBSizpit erroend Eﬁ%phﬂayhmwhb whioh ismatfaghet apralkoxy
groug fbﬁ‘n bRl CHQ du: wﬁ&&dnmé aﬁwmﬁevb&w@aﬂ 18 4, o

Ris %rogefseﬁs@ i sk Re G G BAILE) g%&”“ Vg o, 75

NFhFhJ Whydreiamd epﬁéh;are ingeries %tﬂE selecied Hombydragash P!ﬂdw; phanyls C1-Ca
alkyl, or BY ard R Zﬁogeﬁhé?mﬁﬂe itR6 dotweHichahayi dré atbicRac it ﬁbmﬂe rsng,
group, IS F12, whérein R is 0l-05 alkyl and
is fluoropyridyl or fluorophenyl or
fluoropyridazinyl, or R3 is chloro, mis 1 or 2, Eis
phenyl substltuted wth a Ol - 06 alkoxy group, Zis
NRI R2, wherein Rl is Cs-Ca % R2is
| ef | uoropyridyl or |efluorop or
18fl uoropyridazinyl, or R3is chloro, mis 1 or 2, E
I's phenyl substituted wth a 0,-C3 al koxy group, Zis
NR, Rz, wherein R is O-Cs alkyl and R2 is
19f | uor opyri dyl or 19fl uorophenyl or
19f | vor opyri dazi nyl, or



R3is F, mis 1 and E is phenyl substituted with a
0,-Cs al kyl group or a Cl1-03 al koxy group, or R3 is
10F, mis 1 and E is phenyl substituted with a C-GCs ]
.alkyl group or a Cl-Cs al koxy group, or R3 is F, mi o /A

121&

1 and E i s phenyl substlt %ed with a 01-C3 aIR&FﬁVﬁdzg September 2008

group or a Cl1-06 al kyl or al koxy group or a
0,-C3 al kyl group; or R3 is G-Cs alkyl or chloro, m

and E ) pﬂaer@r graup Slbstautedwiend single gutitiiusnt af me&:nyUIa ¢H{OtpnH. wherein n

;sangrg %ﬁ%?ﬁ one or nore C -Cs al koxy groups,
RarSﬂmiQr@rDszGb@ml L G G 18 ot MOANGY e L B ghignt 75

NRFR) wiserdin O% afd ApdreBndependeptie sgibclet bom hyctuogm; pymdylsphenyl, C1-Cs
alkyl, Z!ﬁ E&Aﬁ%ﬁ@@}%&?htﬂﬁ%éﬂﬁ@h@ﬁ@ wHichQMeY o éﬂalél’@ed & adpyﬂohd% ring,

S .conpr).si

and %@waerwi gravn @Jbsfsvtechﬁ' & SHgle ﬁW%@PﬂféﬂﬁB? 'h]%@li)" 25 wherein

nlsmb&beﬁwﬂnpmamﬂorgroup to which is attached one or
P is 108 'é%aﬂ%(wnsm 8a, 4 ion; Q$s R K @xabseftoB RS NR: Ry,

e e bl S U s e
single mb@ﬁmmﬁ ofithe fam%ﬁ@HMeWbﬁfemrl%a ayrokes

Ry isAUGERR is & @cﬂ DGEON 3 ke ) ig COU RSN, mmseai ﬁ@ mmamrem Rt
* en 5 AR . 2, 0 A2k L RBH GroReu e TR bl aloy
groumriach-Getlitgreihed a 01-C6 al | xy group, said O -C6

Ry isdkibsoxyt 194,08 CAnpis B, Mds N, $isnG leisfN, Yas blHs dlissphenyleand E is a _
phengl?g? %Dbsﬁﬁu@iwﬂ% é:bt:’twb@v@%m fbs @hloro, mis 1 or 2
P

e el otk B GE U I il e 12, 71

- whereih & enmﬁnaremdapemﬁﬁ!esela@e%@n hydreges, ﬂhenﬂlanqLﬁ alkyl and kis |

fluordPRFidie, ﬂ\&lfroﬁ?ﬁdézrn@ﬂrﬁdorupymmdhnerorZ and E is a phenyl

Hs. IngC(El%l’(g V\@Joﬁ %J‘S%I‘? %gﬂﬁ% ?sgl'\_laj EQ.’W. INOYRs Qihsch @ i girﬂﬁé,
, wherg:gﬂm%ﬁaargm%end@;tyﬁgleptg gygogﬁn @en@gn%ﬁk—gf and Eis
- udtopridis, ¥udrepyilibzinD or Si@kpyNmiakeNyr J is C L is N, Y .
‘Ra |d c°n %?Etﬁ ttnrlé '(?ls:\‘m iRPis gwqw R, Ris @nds RC vas Qli)sent Z is NRiRz,
R N N e S

Wﬂumnyrid)@%ﬂﬁfiu&ioilmd@ﬂetoh@ﬂuwwﬁ@t@f‘éc?fed forma
R iS0Mche I B N&r I 1B, CH, DABIG,eM is/HRe e,V eid NP Y iSelpdeaiyes NFth,

whergﬁgf APkt ioBbEYn GeRHg %@E@ﬁ% %m@; ﬂ&d@,gneyu and

fluorepyrgrzinyloetd Rle A PREnYhgrow  Suppt
Rg isadhikyd, m 1 o 2L ®is CY, DbisiGH s B, J & CG;I-H, ISM Yss N;Jsent iZsis §R1R2,

wherkh Rihind oo ﬁ@ep%ﬁdem i Bycroder G40, dR, Mooyt and

ol el ol e R e
. Rs isnttlorgeis 1 or 2@ sHCH, H;bys Gh,eM g Nad sl Lf isNnYas absent, Z is NRiRz,

wher@WFL ChH 8RR maég:@nde?\ﬂ,dsaﬁedtéj RHe Rydrodh OTHRC.S mﬂh@tbmdldyl and

b AL LB T g

metlBy| The camppuiod offormglai (3a) oF plaimp! wherald Qs o080 J is
N, Lis N Yis absent, Z is-N111112, wherein R and
R2 are independently G-d6 al kyi and Eis a phenyl
group sub,_stri tuted with a si e €tituent of the
formula -0(CH2)F, wherein n is a nunber between 1 and
4, or R3is fluoro, mis.1, 6 is CH Dis N, W Is N,
Jis C Lis N Yis absent, Zis NR1192, wherein Rl
and Rz are independently Cl1-04 alkyl, and Eis a
phenyl- group substituted with a d - c3 al koxy group or
a & Cs alkyl group. R3is fluoro, mis 1, Gis CH D
is N, Nl is N 'us C Lis N Yis NH Zis phenyl,
and E is a phenyl group substituted with one or two

C -C6 al kyl groups, or Eta is chloro, mis 1 or 2, G
is CH Dis CH Mis N Jis C, Lis N Y is absent,
Z is NR1132, wherein R and R2 are independently



R3 is chloro and mis 1 or 2. 13. The conpound-of any
one of formula (la) of clains 1 or 12 to 17 wherein E
Js a.phenyl group; a pyridyl group, a pyrimdinyl
‘group or a pyridazi nyl gro_#) each of which is
optionally substituted with”one or nore chloro,

bronmp, iodo or hydroxy substituents, and/or

subigt i t dthe dompcﬂ.hd offermia (Teya clain 1 drelaiml2 whereigmis 1 or 2.

subgtit "T‘ﬁ@% @%f f?a Hﬁ}fé 1 (Ta %ﬁa‘ﬂgoﬁﬂ HRRMs Pr26 1ﬂvﬁerelﬁ pis 1

Iy subst’i t ut ed

al k x%/ a@f
Orz,cﬂw‘ﬁs 8 2r‘ri§re ﬂgr@yg‘?ﬂ I ovm ng substituents: chloro,
_br dép, |Todcompodint pifiomea (1a) of any oneof claing dwptted 4 wherein:

C f aims 1 to 18 that is
am[gl 0 bgh)jegwb{%ﬁ@ 806} 20. A pharmaceuti cal
. '?Q Ef a conpound according to any
D, J anktl et N; Mt Gend GiisCHB, together with at |east one

phagmaceys b@n‘iﬂog)ﬂd @%ﬁﬁﬂaa(%ﬁ:f GAY drle®F claifs W2 to 15 wherain R is

t _or uvant, said conmpound bei ng not
aﬁac?xg@{ %&’QP o vvlth 18F: - 21. A pharmaceutical
corfposi tThe eomidupé peank gnaoldermpisd il oécéayasa diont todb whereini
- Rs iskPlord @ @RtHyRindWM fsh &P, dreast one pharnmaceutical l'y
' HMS%@&%%]@N@@E{H er, diluent, exci pi ent or adjuvant.

Use of a corrpound according to claim
19 1Bn t e nemnetnd olany ope obfommuiafiaigy peimsdnisdgite i owharein E is

a phbﬂiy@ g@hﬁ,%@ﬁxdﬂ g@éupa acbyﬁrﬁﬂﬁﬂr roup @ arwmlnyngram@@w ¢f&ﬂ'ﬁth is
ophqnélbr %?LE@J \rﬁ}\ orqee 0?’51% e E‘;»rmﬁo d@q%ngﬁﬁfgrzo%g :gﬁli:sg@ﬁ a&dfcr ,
subsatugedmh on¥ ordn@rer@étmtfailomg.snbatrh@ntm:ﬁs@&wu e Coikenyl or C1-Cro-
alkoXy® Bachaiwiiich fscﬁptbﬁﬂy tshisHumRINGithQdne @r Mo diey following substituents:
chlon% t:c%B'aﬁ&ﬁ& n abnormal density of peripheral ' :

enz

L1 cle ok Someaine CEHOBO RS ﬁla'mméﬁaaﬁ&tfiaiéﬁdqa@ala%%ﬁw

© 18F, 18F. . - 24. A-conpound according to claim 19

ol 2??‘%%"?609@%%%@5% %’g&’“ﬁﬁ@oéﬁﬁ“@%ﬁ@ g to any one
of claigg«1 1o ¢ ogei}m*wfthlqtlieast armggelticafly cceptable: careye diluen,
excifis3®tr adimat,, saﬁictﬁmmmmlngbmdlolmwed wihg¥, 082* and :

0831, (a3, igiiaBesticHrtoRbRon omBing GOERIDBAI ARG he8kim 19,

foge%%r.m@aﬁ@?@ﬁ?ﬁa?rﬁ%%ﬁ%@?@%f%%@%ﬁd&%ﬁ’wéﬁﬁ%ﬁ P,

PBRs099, 102, 103, 104, 105, 106, 107, 110, 111, 130, 120, 132, "
133,. 138, 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 conblnatlon t her eof .
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22. Use of a compound according to claim 19 in the manufacture of a diagnosﬁc
composition in the diagnosis of a disorder in a mammal characterlsed by an abnormal density of
penpheral benzod1azepme receptors

23, Useofa compound according to any one of claims 1 to 18 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 "°F.

24. A compound according to claim 19, 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 deﬁnedherem) or
- any combination thereof.

| - 25. A compound according to”claim 1, said compound being selected from the
group consisting of PBRs 099,102,103,104,105,106,107,110,111,130, 120,132, 133,
138,139,143,146,147,149, 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 herem) or any combmauon thereof,



