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Compounds The present invention relates to novel
| m dazopy pdme derivatives, pharmaceutical
W@ wposi28T ons contai ni ng these conpounds and tPEI/EP2S€007812
in the treatment of diseases, particularly pain, which
di seases are caused directly or indirectly by an
I ncrease or decrease in act t he cannabi noi d
recept or. Cannabinoids are a specific class of
psy ggrc %en e ?6812?110 urglgitgé rieﬁoev%aﬁ}éqg z%pq/n?%e d@e?%v%?\lee?]t pharmaceutical
comﬁﬁshtecmaIcexstamtnlgeharmsbmp@mriesr&htﬂnat useeintybe ngatmamtnaftd|1sqaﬁe§, particularly
bi di ol and sever | somer h .
pai, SERRZ I S RASH 266D of PR Burap BUERE E eroms g g or v
camcaamlaibmsepdat es back to the ancient dynasties of Chi na,
nnabi s .was_used. f : :
tr eé‘zixq%bmm S ar¥ a sHecﬁa cqaass oz% c%oac Crve c%r%époug%sa;%gsgfuggmi Iggllan cannabis
(Caﬁhc&m‘ dens), ﬁRhameg ubes sh>a§fedlffbemamelesuie%smabmsshem”esentative being
tp“n ar oaq‘n,gn]185,p cann,a,bvlugwex‘t ract s, wer [ u g
cangalol ) HBRE Rl Spaer & and Fenal ned ue“r’“émﬁar?t‘% wlellge of he
thergennahitivay d6 camebik daenbach tc desmcdnt dyppwing OECfne@,t\sheam 5,000 years
seo B HE or L R BBACr G 1 vonartsy BBl KARCRLMblogical disorders
The@ealﬁs@h; mms;ewrr&rsosey&blﬁmtd ﬂﬁaeae)uecﬂ fl &%)t sarinalgk wekeacts were included in the
| terati ons nition, euphopa, and
US ERime 08712 ¢34 a?all %tweum 1gwncr ease heart rate and
var@anaytsitcdd e &ndver icataupr diffsantecffePeronphera systtheetdor organs, the
mo TP AT O Rave’ B S sk g PG SR B stem.  These
effec@ padhidei altyradénscianmetnirn end sogngione dipberid, ind aedatibar Cannabinoids also

incrgvgt S#{[S?atg I‘Ad t oryaé'}csﬁ%rcx:qff ar?e%gi Pl%%js%Fey ﬁagyhgrqggﬁ%tsn?elated to bronchial
con$tiotthoat enmur}demldtxllatms ped ursﬂamﬁnaOam halsi aso lﬁlharqhﬁn:‘mdo glteadapability of

1-20 1
Can\}%énofdm% Efdf“he 7 tr%oecliﬁlﬁ'g T I su%e?eréesdm Ee ce(f%%f)é%e Skﬁems is also
welhdwomarted. n$adreez. LS plisses, Bendth @shfccttﬂ af Caintlahmﬂmm_@g& Reviews,

Volp é)per {1%@? %8%\5) f\/ll'(])reﬁrte%e% lé it was #0[11(1{ {l}%@[ﬂ%ld rsﬁ)&)%’sg kh%sbellular and

cl ence ,
hunikﬁagl-lﬂnﬁﬂﬁq {e3RB809s. dnd sphibie arﬁtnnfﬂﬁemﬁmregmrmrtbenef Migh et al,
ol D PRI, U  Sly SRUIET ABpB0TH Y ShoI) sobRi Do
depﬁrﬁdﬂmﬁhaﬁlﬂe@dw betdfon Yhe thmbeduretmwf namawlelsctosﬁrcdfemal both due
fect t hav t e | ard fi . ‘
to 1t rflﬁ aa HS 1ve e%{eﬁtg ca%(lgm% g%%nde% ee I’? %ﬁl%?% ?r{sdl (%Jggg t“}?‘é‘f"]d side
effe]:94ﬁht Baveensit detrheaa cmnblcialvlcragﬁtm atlthdygh p\@rk plﬁérseﬂeld has been ongoing

smcge 8n ﬁO'Of ot egpeabl 9 éjge t}}%{% Egrgn%gljay eﬂ?cgg At %gnnaglﬁgldp%‘e directly

ary een Tmted
medlaedg mfd naceqcbmlar)ch@raa@\@r efedti bas, btdmelllﬂae& th the lack of receptor

Chagﬁtg?zalﬂlﬁ? ﬁe 122R 3¢ & &Mgo@&ngm%g Gh %H@og@%@ %mxﬁgllngldh%%mand until
recently, the lack of receptor subtype selective compounds.

The first cannabinoid receptor was found to be mainly located in the brain, in neural cell
lines, and, only to a lesser extent, at the peripheral level. In view of its location, it was called the
central receptor ("CB1"). See Matsuda et al., "Structure of a Cannabinoid Receptor and Functional
Expression of the Cloned cDNA," Nature, Vol. 346, pp. 561-564 (1990). The second cannabinoid

receptor ("CB2") was identified in the spleen, and was assumed to modulate the non psychoactive
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recently, the lack of receptor subtype selective
conpounds. The first cannabi noid receptor was found to
wheoomminBy | ocated in the brain, in neural celPCI/EP®S6/007812
and. only to a Iesser extent at the peripheral |evel.
ew of ed the. cent ral

ereg BahF B edslo PR el TR P PRl Recepir
for Cantaindido] Idarﬁie,c‘ecpitms andiBoneEEonal Expression of the

Cl oped. cDNA, " ture , .
ThelRoBBRITE AR RoP MecRpeor freeddiead FagH erapr in e
imniufe ty3&nsin€iens a apedifivasleas TiBYad nﬁ(mluhinﬁiglﬂﬁtlmrﬂuheami,lzmtiinﬂammatory
gychoactﬂ veefffects of the cannabi noi ds See Munro et
respgpse to sty ST ERUF Set er i zati on of a Peri pheral
ReCHﬁtthral §igy ofCan mathnnnpbpdﬁatlon Natffeting fron\/p;im 65van;p (z(lrﬁbst -366 million),
The for i ndi.cat.i ons an re
do‘ﬂg &eé?l f’%é 6" 8‘% 3‘%&’&"’%8%‘51 Sr TR rh1C P%‘m“ﬁg p"“ ?pe“‘“ve pain.
Neuﬁ@ﬁfhid‘p’ﬁn easﬁﬂatddfwldl fe0toRal0ésidoBRuchns ﬂm@hﬂn&lﬁdem@yﬁhbetes HIV, herpes
.immune and antiinfl ammat X Lo stimuli
nfegions WrEHES SEUTY ‘é‘é“ PHE- PB&SSY S%us&ag“o e‘ﬁe““a%su é’?ﬁcar‘ce’ pain.
POpPTHegaihogensdihénnings fhagivedde o p&n v;amttor(laéamﬂ:stgrcsmed into two main
mllion), dom nated by those suffering from back pain,
Cateé%‘ieéo arth ptic pain and post-operative pain
Neurtagatiai gre painporeats spdlah@skomi tishueneypponalinfleshamy Pain);

such, as t hos nduced b dlab tes
iR e et b B ResTo iR ST o e,
subsiradit irdlampiaeyrapgn emslsasardibeﬁaaeay] GEGStqoam}mtlsTdmomc low back pain
t hoge nsrrBt ver eto
andég g"g?‘aﬁt}&d hPy "t rﬁ%‘nf‘rgl A Ea eeagorOn Onpg mflh%%m? n‘?amma“on
Thef 1RayC2ripai@hihtsncohs dndfpkr@okeat @iy ti ssue r esponses
hos % t from a

neﬁl&:ﬁe 1S |aéls?{18§allé/fr)gs 8%01}9%1?3 ersensetlv sylt of physiological

urop athi & Pain
hyp&hi@tﬁblmyl Bﬁd amrr&t:msy pﬁanmﬂaomnsorstmecpatedoWhmanfdrtyerofpotentlate this

hypegrre;tfcﬁtg [ % feﬁe% orrxiso naéé ufe:x%o)ygs%eg gcr)ﬂ glgu mmz(;l}g ' grﬁlysng{‘ o!:eqils B cells,
madrdﬂjhhliey mdu’ @Elld) niddam&ﬂﬁateonnmﬂ'rfeelsm)plmyloﬂl)ethb@g}h 1nh1b1t10r1 of cellular
pont aneous and grovo ed under

1nte&5?% rnérg or%% 1Iat§épf Gase. \F/&%Z; recéegpogls rln'cé)é F(ialg] efxpressed%in rS]ngOI'y nerve
ternfthiSaral tRgefor! dideytpeinikic hymb:lgeslby and the rel ease of

| n&g?‘g}?%ﬁgg% ﬁa?%vgge%ré% olg (:f%rrkf 74 éetcclg Yor a%to va%gré énegxg grrll\&i. Yntil recently
the IOBR| racepal ovay ti@bhisto (b rmhdtal, toBhe pérhﬁaynhmvahag@rgipg data suggests
I AT R T R
coiltRids atithrthé apgas@ce G Rctivetedepﬂllabgha"r(ﬁhamg SO abe?_@;()ép;r dastbefmore CB2

on sensor rve.termnal s an r ef
recqpﬁ)ﬁ ia%(?ntlstsn%gﬁgin sggwg to ce r?eé:caenh ﬁ{/ evo res on%gs an¥l wmd -up of wide

dynti@lcaadgemeuBaesrie Gﬁpﬁl@brd&btﬂai/hirn ﬂnammaltm@eGNSmﬂdmrmdtory pain (Zhang
ot. 1ESEM BYr 1. Neurosei. 17: 2750-2754, Nackley et. al., 2004, J. Neurophys. 92: 3562-3574,
Elmes et. al., 2004, Eur. J. Neurosci. 20: 2311-2320.)

The role of CB2 in immunomodulation, inflammation, osteoporosis, cardiovascular, renal
and other disease conditions is now being examined.

Based on the foregoing, there is a need for compounds which have activity against the CB2
receptor. Thus, CB2 modulators are believed to offer a unique approach toward the
pharmacotherapy of immune disorders, inflammation, osteoporosis, renal ischemia and other

pathophysiological conditions.
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the CB2 receptor was thought to be restricted to the

peri phery, however energing data suggests inflamatory
w@aioiAoneai at ed i nducti on of CB2 receptor expreBCI/BP2006/007812

rat spinal cord which coincides with the appearance of

CapV PSS 108 02y SARE R oBmadtiar sud CPaby el VAT FPAE name of

Glaxee Ghani Iclahtleay) &asakl&do\rre:smea&ees p&nfﬂnwmd_ndsmupesoﬁceﬁm dre the treatment of

diseg%/ﬁ S}&Ilc aecl gseg]?(y Hpglergfb rﬁ?{%%gggﬁ’ %!fc.rpag%‘: r?r’l Iag'tivity of the
canmBM3id rkdeptod. . Neur OSCI 17: 2750 2754 Nackl ey et al .,

200 Eien SRR PRLER noBT 21pvaEab el gl forgpia () and
phar@BEeu_tﬂaall}nmtB@BIMdLdeﬁtzdt@ﬂs tHerebof, a;ﬂ‘ﬂ'ﬁhacamcalosdramsmlbmssbmtammg these

comﬁg\lrﬁ Eg’m%g‘z%}g%ﬁ ﬁg(grghaelgagsggasoggf rﬁecgl:‘atgeas ulgt%ps, t“i’] 1ec nasre Isuseful n the
tream&adotfaarane@mp@l@md&s\/\hi ch have acti vi ty agal nst the CB2
pt or. Thus, | ators ar.e | {'rea\{mg to o

un| 'Cflfé"&ﬁb‘r'ﬁé%w? 6\755\‘3& C?rﬂ%nsﬁﬁﬁ%no&lﬂer Zoye & Se?sﬁn%ed‘ate% by CB2
rece@ioSOind@YT snimhlnidcaringt hudians, ogligoponpsesadntien@ting schenamimal in need

T S LR ES BE Y -

acce’ﬂ;&i{ﬁ& defivddvax@rear.oup Lim ted) describe pypm dine and
yridi ne rivati vesueful mthe tr
Sljgdl g\ﬁ? ctthét ganna élam%s ?cé oINS eceé)?ors %Pa%)lgccif modéllatmigI different
fundtlﬁﬁd’l&ﬁ&éts OinddigCriease thenlodC homology b)&‘twtdmeCBamndilﬂB’iOIachlass of drugs
selefr:tlleﬁ%glgﬁ gm%)g?e ﬁ rrfg%stlg{/ gibnti\grgen t1sI es*ro; %l ag %Ft;&ra\{ or, synthetic cannabinoids
currpi@y dvaitlt doasl fuyfilabie &picad l&cﬂee th‘dﬁhne\aem'etdnébélofqeptors
glpal{gg?q%sgr%ﬂ:)({%zrlgen?gtﬁ‘g%?ﬁl,?gér}tolg%n 18{] tn{licI n%gggc?\fsn%s CHIBP YL d§apable of
selebal bl Bing Bei re‘d&parsefoueaeﬁablmmd% ahdh ehdrafferatthfawthodﬁgiea associated with
var i etg of disorders. The picsept invention further
SUCk B es a nethod for treating di sease nedi ated by
CBZT}reeﬁﬁ}ﬂtimmroi/iﬂesamnmhrmabf formgh (ti ng humans, which
conprises adm nistering to an animal in need thereof
an effective, non toxic, anmount of a conpound of
formula (1) or a pharmaggutically acceptable

derivative thereof. In |ight of the fact that
cannabi noi ds act on recept rchapa e of nodul ating
di fferent functional effedts, view of the | ow

honol ogy bet ween CB2 and CB Z ael assNRIRAr ugs
sel ective for the spegjsfic fecepjor sub-type is
desi rabl e. The natural®* orysyt i
currently avail able do not' ful is function
because they are active on both chptors

wherein:

X, is NR* or O;

R' is selected from hydrogen, C, alkyl, C; 6 cycloalkyl and halosubstitutedC, ¢ alkyl;

R’ is hydrogen or (CHz)mR3 where mis 0 or 1;

or R' and R” together with N to which they are attached form an optionally substituted 4- to

8- membered non-aromatic heterocyclyl ring;



10

15

20

25

30

In one enbodi nent the present invention includes
conpounds whi ch are capabl e of selectively nodul ating

w0 b@7/0erept ors for cannabi noi ds and t heref ore PGBEP2006/007812
pat hol ogi es associated with such receptors The

i nvent i op provi 0 o ): (!
V\heI?ellsna-E%% ® m%ﬁ%r Q%A%Eigilcsﬂest%?wl gTél Fomcé é%%oal ! group, @
Stral@]tﬁ)ral—dny}he,d.m aﬁ(yd:y(ﬂﬂ]}alkkly\” adﬁﬁcMadjgujjsq Ct m]@d'l ]’ a6 55Cy V‘Oalkynyl

or pﬁén@%bgﬁ%ﬂ@ hlylgqroa E)F ux\%u ﬁﬁﬁ:&? &%\?\%& e(‘ert ﬁgkb Zrce) or 1;
at tiiched deorintram mtogomacuya&ubs@;;ctm@dlkm, thelogubstitutedC, 4 alkyl,

non-aromatic heterocyclyl ring;R3 is a 4- to
Cogﬁ“m nggwed non-aromati ¢ heterocyclyl group, a C3 8

cydt’oal kyl group, a straight or branched Cl1 ,0 al kyl
a C2_mal kenyl. a C3 gcycl oal keny], a C ioa kyny!, a
C3 gc oabkynyl or phenyl group, any of which can be
unsybstituted or substituted, or R5, R4 is selected
fromh &n, C 6 alkyl, C3.6 cycloal kyl,

hal osubsti tut edC, 6 aIkyI COCH and SO2Me. R IS

V\'he\[/l%ranplé(ﬁIQrZJan@D(@CPHr@,SXO}SOW O S, or SO2; R6
I's unsubstituted or suqitltuted he unsubs

n ted
e S R R A T R
uns@d@tﬁeﬂto%&gtltﬁred %0108- m@@lﬁ’&e& f6h-f1oMatar }Q:f@didvﬁlvl ring;

hete;o%)é'\II yl rln%l Ry 1.3 CO% I%égag Bgrz&;;\resbRéb .

H og® G H 6at kyikyl; RO is CI 6al kyl ; R10 is hydrogen,
subséltuted or unsubstituted (Cl 6)al kyl or chloro,

RIRT s houred®or G 6al kyl; R13 is hydrogen or O
al kydis calig1;0, 1 or 2; and pharnmaceutically acceptable
derigatlves t her eof

1s hydrogen, substituted or unsubstituted (C,.¢)alky! or chloro;

R'?is hydrogen or C,_salkyl;

R" is hydrogen or C,_calkyl;

qis 0,1 or 2;

and pharmaceutically acceptable derivatives thereof .

In one embodiment R' is hydrogen.

In one embodiment R” is (CHz)mR3 where mis O or 1.

In one embodiment X, is NR*.

In one embodiment X, is O.

When R’ or R® are independently selected from a non-aromatic heterocyclyl group, the ring
may contain 1, 2, 3, or 4 hetero atoms. In one embodiment the hetero atoms are selected from
oxygen, nitrogen or sulphur. Examples of 4- membered groups are 2- or 3- azetidinyl, oxetanyl,
thioxetanyl, thioxetanyl-s-oxide and thioxetanyl-s,s-dioxide. ~ Examples of 5- membered
heterocyclyl groups in this instance include dioxolanyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl,  tetrahydrothiophenyl-s,s-dioxide =~ and  tetrahydrothiophenyl-s-oxide.
Examples of 6-membered heterocyclyl groups are morpholinyl, piperidinyl, piperazinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothiopyranyl-s,s-dioxide, thiomorpholinyl,
thiomorpholinyl-s,s-dioxide, tetrahydropyridinyl, dioxanyl, tetrahydrothiopyran-1,1-dioxide and
tetrahydrothiopyran-1-oxide. Examples of a 7- membered heterocyclyl ring are azapine or oxapine.

Examples of 8- membered groups are azacyclooctanyl, azaoxacyclooctanyl or azathiacyclooctanyl,
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In one enbodi nent Rl is hydrogen. |In one enbodi nent R2

is (CH2) mMR3where mis 0 or 1. In one enbodinent Xi is
WOR7/01T23DNne enbodi nent Xi is O When R3 or RGPEF/EP2006/007812

i ndependently selected froma non-aromatic

het er ocycl yl ou the,ring .may contain 1, 2 ,
oxai gt e omee RS BB oarRET RGO ot rbe o tsadiagRiootanyt-ss-
dioxsd| eedcedodctaam Oxyigets, and thiaogesocanylsubydeur . Exanpl es of

4- nmenbered. groyps are 2-.0r. 3- etidin oxet anyl ,

N S P T SR

t hilaxes anyddisens RUisaxj.dékyl bxiaaplges fafexbmploreriiet exchydrogen.

het erocycl yl grqu LN this instance include

di d%8M"a ﬁ’%'rﬁ%’? gol%ﬁ‘éffjrﬁﬁn,' t et rahydr of ur anyl ,

t etwahyR aidnit‘opkenygethet stithalhyNnotwhichphenrt asgcheddiooriadeptionally

o St YRR LRI 00 L S5 REPRLRRRG], 1.2 or ¢ e
hetefd Pepeli Myt rinpinpertezdatiydted érednsatwpad o gy panympodiment the further hetero
___tetrahydrot hi opyr anyl - ‘ e

stopotT YT SEYAArY T o7 SRR dY SRR oM pfTed hecrocyely
ringtibhRt@nAh Ghiypleso fa- dinexibeed httetor gyt ding prerdydiohdihyl and pyrazolidinyl.

di I, t h t hi an- 1,1 -di,oxi .

B
tetrd R pyreithyne tiesBaped k-s sidigider ehiamaphoknydr andx &péme@pholinyl-s-oxide.
Exag%gg)%lgg élcr)%: %gﬂ&%ﬁoﬁc?gyl%n%ugg azaarplene%%aogc p(%rlle(.)%(gr%p ¥4 of 8-membered
hetedd@@t i raRy ate@aslyalnydianyk acykagooda@nyl or dzithacyetdooetylany |

gg%%ﬁg%@h&g%%{ﬁlﬁ%na?g; %t;})l%x vlégrl.et’he nitrogen to which they are attached form a
morbﬁt@lﬁh%{ @%n@@m::ir@mw piﬁer&ﬁ@é mglde ,anathet egié)ogi_ment, tR' ;gd Rz together with the
. rhiacycl ogct anyl - s- oxi de. ne enbodi men is an
mmﬁﬁ’?&tﬁo%g‘f’lf &F%&reéha%ﬁcggotr?q talﬁrt‘oé-@1 O?fn@ "afkyl group. In one
enbedhaanbodmdent R® i€an urBulalikied oosubktipdedogenylf or exanpl e
met hyl or. hydrogen. .| n one enbodi mrent R4 is hydrogen.
AT

Whell % 8 aken together with the N to which they
ar elnaht asb&timéro Rl iahydpgenonal | y substituted

non-aromati ¢ heterocyclyl ring the rj : Lo
cont'&"h eTgoéwegﬁ%rlsﬁye?rﬁy?rhhé/fim ee'er%log}%%?rré@élfﬁ%ﬁ ?i ﬁghk%yl’
maynhee sabotiatra® it mershsrthydtogeh. Il modreeratrdonkintBIitis hyveogen.
further _hetero. atorrib are.sel ecte ro -
O BAEE A5 SRR R B SAEH BT, 28 SYAR e st o
subfifleats 0BYC by lseledtaig from: Gzetikgl mylosubiiatedsl esiliof eg. Hrifluoromethyl, Ci
menber ed heterocyclyl ri are. pyg.r ol kdinyl. an i i
ka3 ESUT RN Sy ainppad JRogt Tyt B kg By Awcocr,
COOHNgsosassaturad i hakeryle,g. pifpepazinplyky, andiSPERRIRY Wherein R™ and R™ are as
t ef rahydr opyri di nyl, thionorpholine-s, s-dioxide,
defipi St

HOt phohnyl and t hi onor phohnyl - s- oxi de. Exanpl es of
a 7 oterbhbsdceldR’ ¢y mbytthiyd bynhgr 2aubstaweapi ne or oxapi ne.

S)z(g@%}%ge&fog%ﬁgsﬁg%;%ggg%‘é?e égg%{bgsh%}en%l‘@%%tegrﬁ%m halo, cyano, methyl,
triflad@indihgl yethoog trainyifluoromethoxy.

In one embodiment R is substituted by halo, for example chloro. In another embodiment
R® is 3-chlorophenyl.

When R' and R? together with N to which they are attached form a 4- to 8- membered non-
aromatic heterocyclyl ring which is substituted, or when R’ is substituted, the substituent or

substitucnts may be selected from: C,¢ alkyl, C ¢ alkoxy, a hydroxy group, halosubstituted C,.

salkyl e.g. trifluoromethyl, halosubstituted C;.calkoxy e.g. trifluoromethyloxy, a cyano group, halo
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In one enbodi nent, R1 and R2 together with the
nitrogen to which they are attached form a norphohnyl,
wW@eo7oL1281 nyl or pipepdinyl ring. In another PCT/EP2006/007812
enbodi nent Rl and R2 together vvith t he nitrogen to
h the & Qfeim & 0
or aesrlrlé)f%rdyl Slygsu{afn E?@ﬁbs tut ed or su sltl t(z)?ec GH AEGNHCH;
COTﬂ)(lﬁ?éﬂyaland |NH$IBb€Pb mh@dmri%handFR?b are aQMscrihgd ebreeenbodi nent
hydr gegydrg]gﬁgo eLgrr wgﬁbl\gpbwglc}?ﬁ‘ﬁgfﬁlgttacﬁed%wxu Q5 8 membered
nonaniedt frewetocR1B ring witshhy subeiitutag.dr @ygemR3 i ﬂutan@teldelnere can be 1,20r3
bsﬁlgt%gd' ment R13 is hydrogen. When R6 is substituted, it
st Be substituted by 1, 2 or 3 substituents, the
S ubWhert R itsubmtitiserh Steisthse nEsts may bhelsadonetildeeom G -
al k% lohtf f(ﬁ%bo%?rhje%? Llhet rlflxtegt(ijocrgI 15—@0@10@{415 8 f&mu‘ap(ﬁ) uor oret hyl ,
roxy grou cyano group, halo, a
C’\al kyl suI fonyl group, -CONHZ2,-NHCOCH 3, -
hal osubstituted Q -6 al koxy e. g 4 nfl uor onet hyl oxy and
SO2NR8aR8b wherei n R8a and/—RSb/ eOas defined above.
I n one enbodiment R6 is s,ql{)stltute by 1 or 2
substituents. In one enbod tituted by
substitutents selectedfro cyano, nethyl,
t pfi uoronet hyl , net hoRy\a or onmet hoxy. I n one
enbodi nent R6 is substitdted hal o, for exanple
chloro. In another enbodinent R6 is 3-chl orophenyl.
Wien Rl and R2 together with N t8@which they are
attached forma 4- to 8- nenbered nonaromatic
het erocyclyl ring which is substituted, or when R3 is
subshdr¢int ed, the substituent or substituents may be
sel;g]cifsgﬁ{drom G-6 alkyl, C .6 alkoxy, a hydroxy
group, hal osubstituted C 6al kyl e.g. tpfiuoronethyl,
hal Bsigbzdrpgent ed G - 6al koxy e.g. tnfluoronethyl oxy, a
cya ul fonyl group, nethylsulfonyl
ﬁ E{ggﬁ‘j@b\lvh@le%ﬁs (ﬁo@ 5 oo lwé
2an@t INHBORCHpeeie Ve N RSDIEVHORED 2dcBehiomg aseePhgyl P byrolidiny.
futdd drRutituawhi ch they are
orpgg%ﬁ%%rhggﬁwf gﬂlg}-] R%ngr%&%ﬁlber ed non-aronat.ic
het&r@@yemsybsnmtwrmps@nnqust@abtsqr|bfaaffé’ra,Cle?lkWhen R3 is
subﬁt gge nldGlegyean be 1, 2 or 3 substituents Wien
b tltuteg the substituents nay be sel ected
frth hah%@éﬁut%orcﬁﬁbﬁ@ﬁm MEnt the invention is

conpoyndsfn bahdiia (1a),

and pharmaceutically acceptable derivatives thereof.

In certain embodiments compounds of formula (I) show selectivity for CB2 over CB1.

In one embodiment compounds of formula (I) have an EC50 value at the cloned human
cannabinoid CB2 receptor of at least 50 times the EC50 values at the cloned human cannabinoid
CB1 receptor and/or have less than 10% efficacy at the CB1 receptor.

In one embodiment compounds of formula (I) have an EMR value at the cloned human
cannabinoid CB2 receptor of at least 5 times the EMR value at the cloned human cannabinoid CB1
receptor. In another embodiment compounds of formula (I) have an EMR value at the cloned

human cannabinoid CB2 receptor of at least 10 times the EMR value at the cloned human
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(la) wherein X1 is NR4, Rl is hydrogen, R2 is
(CH2) MR3where mis Cor 1, or RL and R together with N

W@ 00ReL2B7 t hey are attached form a nor phohnyl , PCT/EP2006/007812
pyrrohdinyl, or pipepdinyl ring any of which may be

canrggfcﬁgglsé}l?f g%?gtapr tl)s;}:]tb Sc}m%}feg%(:hegla%patlﬁﬂa%?@%@ﬁst Httay%e calculated
fronhihe Q@& Bn @it oteefeytbeloR6 1S unsubsti t ut ed or substi t ut ed
2 n.or
et LTy DR e et B o e evlable o rere
bioa@&ildbii dndenprodiceamicse ¢aep aindse iofexpoaumwhan (He)comh@wds are orally
selectivit I n
GG s P PR P g s AR s SO s ara P B2
C| Gnedndwm&rns da;@nbdall R meﬁmowlegeqﬁnﬁroneﬁnlasts otheawte 15&)cated
ECrSO ya 1 L‘F a et tere derl 1vg huqaan Chaarr]lggceu lcal acceptable
é%rgbtp PIERAIST MfSV R P eSS AR ToY &fY PEacy at the P
salt (B{er rselC epiuah elter cﬁrselveuatzjmdlmmiagtsolenfm@uam eoérs fayrsaftd & esters) of the

U ‘“f &k é\ﬂtum,aE\%rRuhfn)i %tgtgrtcotgllgs?r}%evgrg?% by mlmatgagl%glttgt edrec:1plent 1S

capﬂil@ﬁﬁdohdﬁﬁ@(\dt&ﬁﬂ;ﬂ&binﬂﬁdcdy)(‘ﬁtonﬁp@ﬂﬁbbbfonhmia a})cot hle Bctlve metabollte or

resugtte tgﬂgoqepgwg%gﬁaﬁtgﬁgt tgﬁ Hgor ncl:'éu &éﬁccegtg@e X Srrlvatt e ésta sa?t or solvate
ofcbﬁﬁ@hdl;@fot«mme@)t he EMR val ue at t he cl oned
b d
o IR Bk S b SR BRI £ A may o
mocﬁ‘ﬁ]&ﬂ&b ipEovide@hardiitedtied] Bi aoxplabley d@ommusntrﬂ&ecﬁ at fugr efithafugdtjonal groups
n

i G TR TP S B A mBBu e B UL TS g an e
posieix]posure when the conmpounds are oral I y adm ni stered to
agﬁ n?ﬁ% %?%%étg Bl ?(frr‘?vagb (:;%ﬂcalgg desc:ﬁ?%gtar\ghslaﬁs OfaetS %S and solvates

refefred doQisbwegvitl & Iph]ystollc(ghsll)mdcﬁmm(mm ESMrs ealtsrqxﬂ egaxt emﬂ sPlyates but other
har.maceut,i y ace tab e der

Saltstag{}emfa ﬁ@}s PEEET ’iméie?f’]l%ate aCt at:lﬁe % ﬁatn,p {hig\l}l),?e;)%rgt}? ct%rl)gt: ompounds of
forrfulle I esitd ethe qﬂlys«ﬂbg,iaaﬂ eacédprablle uslits gessrsl \satsesf edters ahd ssplvates thereof.
Phafnga:c%irﬁxlsc%lly( aicyeptzﬁ)ﬁ S%\aﬁfl incl t ertt? 8 %esgralhe m?ﬁg(ﬁ)g rgjl%hlgy and Monkhouse , J.
PhaglrBch) $7,ad6] 019, t"Dlettchrﬁ "pblt:mzp:lelﬁmhllyl &ceptable salts" includes salts prepared from
pharmaceutically acceptable non-toxic bases including inorganic bases and organic bases. Salts derived
from inorganic bases include aluminum, ammonium, calcium, copper, ferric, ferrous, lithium,
magnesium, manganic salts, manganous, potassium, sodium, zinc, and the like. Salts derived from
pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary, and tertiary
amines, substituted amines including naturally occurring substituted amines, cyclic amines, and basic ion
exchange resins, such as arginine, betaine, caffeine, choline, N,N'-dibenzylethylenediamine, diethylamine,
2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethyl-morpholine, N-
ethylpiperidine, ~ glucamine, glucosamine, histidine, —hydrabamine, isopropylamine, lysine,
methylglucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethylamine, trimethylamine, trishydroxylmethyl amino methane, tripropyl amine, tromethamine, and the
like. When the compound of the present invention is basic, salts may be prepared from pharmaceutically
acceptable non-toxic acids, including inorganic and organic acids. Such acids include acetic,

benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic,
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capabl e of providing (directly or indirectly) a
conpound of formula (1) or an active netabolite or

WO 2@7Mue3T her eof 1 n one enbodi ment the phar macRU/ER206/07812
acceptabl e derivative is a salt or solvate of conpound

f 1) It will t ed |
hydr%&rop%;ﬂgég%hﬁcﬁgt1se&%?%codaﬁg§ rrg r gn% ﬁcglrgan(i%gé tgzc’r‘bsu%&llt rﬁ\gmc nitric,

pamBR thahtoehid, phgaplawic deccpirasuface mha@ab#ryJea@eléqmmmif‘eﬂnf‘ the like.

dﬁ;éx\éat | \é Eal'gaprg%:%ﬁrc?lﬁ/t %c%%] a@%csg ts galhlg t%t :@I%?n%ll’]lu%r Qalljc?lfrs rQagnesmm,

potabduym, ead degiviat dab€ dnd tthoso f@emtd eﬁnmomelelpoﬁmtano,nbdntzmw dstorbye, pamoic,
ed t f or har ut i e : .

N o B B

tartaMrb| lsahbﬁlcplayﬁd oglm@mcabstpyma,cetwtcalphlmltﬁahtasqmoeglﬂpbq, p-aminobenzoic,
lutamy nOf eselz cz X ?s If mi, oS ll‘lngn oatnla 1tric acldts esters,
g“%‘ﬂf’tb§ BPese ?né‘i‘gy LB feps ST USE S or exanpl e

i N THeeerps dplagatdr oalo’afe msedmoemctmuﬂhorﬂr@rmdrae (bromiagiat 1ode.

physi ol ogi cal acceptable salts, esters al ; f o

est BFESTHN ARG ANTRY § R Qi e arPerzrlﬁscaesﬁaighg?rl %/éncged chain alkyl group

or cambi@pioab treresfilférsexamplk wdecthyhosteyl,desoph.acbripyl, Berugd, s-butyl, t-butyl, i-

SETITR B PRENNG

I ncThedes ‘alkbiys aps gpap endasfpmmpg@npraceutmscrag}htybranched or cyclic chain

cceptabl e non-to S QL gani, ba
a8 e S Sy PR LG S AL RS 22888 o
i-propagy, uﬂ&t@lyuﬂbmm tamrmqngruutn i-batbxyi, peatoxy ppe'i'o,xyfgenlp cyclopentoxy or
ferr | i thi um magnesi um mnanganic salts,
Cydﬁﬁeﬁ‘égﬁ%@g P-pot assi um sodium zinc, and the Iike.
Sal T}&: teher rc\yeldalkylomeqnhaar tlese e witiro@t Iriyng,aﬁoc eptald eychpgayli cyclobutyl,

OXI ses nc de sa of primary, secondary,
Cydgﬁed]ty eCP’%‘f?*}ﬁ‘f) Oércﬁc Sut%% oc%c& ‘ed ani nes’ i ncl udi ng

nat Ufeaédny atken;w’r:rsmr@omﬁwnnt bl gdummeaves stroyidlor drawhadeshain carbon
cha18 ectr aCOW matbogls ft e?eﬁ)e contzﬁe ! Solr Nore %Hl,(l"bIPC Q%d?rfw Q)!ag‘l%le butenyl, pentenyl,

hexMyl\br—kﬂptb@m)ybeériyyl enedi am ne d| et hyI am ne,

- thet h\g/?na %g@%lwyl e%den(sjlaaﬂ?sgg no arO{rﬁ %&r{g&gﬁh% ic%netz?ining 1 or more
doublet hyrldpi pendiangle glycioamingle, C}glogcrm@am ryelohénesyli di magloheptenyl, or

%dra am ne, isopropylamne, |ysine, nethylglucam ne,
YORBYPRohne, pi perazine, pipepdine, polyanine resins,

pl‘ OTlad tere ‘afkynylh&sy grodpewipao of meroup plemhylsami'glg or branched chain carbon

hyd | |
Cha][n[% F%%ﬁla%gr}ﬁqgéreof t@?né%/m {1% ng rggr% tt1r§)le dc%ﬁ] o 8?@ tf&%\gagnr{)le ﬁhynyl propynyl,
butﬁ@rrpemﬁﬂl aéxyhyler pﬁﬁﬁr@mbnsnlnwwﬁt | on is basic, salts may
a CI l§ tgar Bd f r om lp ﬂf'é‘z'in@%% olsléd aré{na%g Sg%n co@gmﬁltgqxdr Ghore triple

i"h¢t §7i 6T G ¢ dnd “or gani ¢ aci
cart&ﬁlbdﬁdslfmtflxatdﬂe agddprapynybanziemesyl, f:m‘h(pp@ntym,rmdphgxynyl or combinations
" cqnphorsulfonlc citric, ethanesulfonit, fumanc,
°r§?'uconi ¢, gl utani c, hydrobronic, hydrochi opc,
| seTh e ax;yl Ina:amsl €S- qlml- gemperpdrpmaticmingd h example phenyl, or a 7- to 12-
merBlF]%%%%'ﬁluc rm§ us Sgél:nﬁ Iwcé:rle Gl a& rong Gt tthQ 9{.‘%15‘7&0&?}@ Rt &%bf% 'naphthyl.
p- tﬂihme:r&mulnfvemum asi pfowglcﬁdpmtresdsﬁmethmmgra@gn of compounds of the
ar maceut i ¢ IIy P gl nd0e
mv%% an ulrrheméea atesdn??ﬁg ¢]©)b %\all)gl’?d NIB utslgiet TelH.
Compounds of formula (I) can be prepared as set out in scheme 1:

Scheme 1:
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pot assi um and sodiumsalts, and those forned from
mal ei ¢, fumapc, benzoic, ascorbic, panoic. succinic,
WheeotnBopc, sul furic, bisnethylenesalicylic,PCT/EP2006/007812
met hanesul f oni ¢, et hanedi sul fonic, propionic,
tartaric, salicylic, citric, glucqnic, aspartic,
stedrici®p Ini%Lc, | taconi c, gl yeol icc, p-am nobenzoi c,
glostani-cy,-beazenesBitoni ¢, ¢yl ohexyll sukf ani c
phosphgpd and ni Trc.aci ds The fenfs ©hal ogen or hal 0"
ares’lsed to represent fl uori pe;xghl opne, brom ne or
i odme Thevherm " al ky! " group-or parg,pf a group means
a straight or branched charh al kyl group or
conbi nati ons thereof, f exanpl e a nethyl, ethyl,
n-propyl, i-propyl, n<butyl, s-butyl, t-butyl, ibutyl,
pentyls hexyl, 1, 1<di mEt'/Rytr&eHyl, heptyl, octyl,
nony’, decyl or-conbinations thereof The term'al koxy'
S grioup®r “as part of a group neans a straight,
renciied “or cyclic chain al kyl group having an oxygen
é&bqyétta@hed to the chain, for exanple a nethoxy,
et hoxy, n-propoxy, |-propoxy, n-butoxy, s-butoxy,
t- but oxy group, i-butoxy, pentoxy, hexyloxy group,
cycl opentoxy. .or cycl ohexyl oxy group. The term
"cycl oal Kyl’™ nmeans a cl osed saturated ring, for

2

L

exanpl e cycl opr opyFg ccosp@bsatrstxyit NR cycl opentyl o
cyl ohexyl or cycl oheptyl, or cyclooctyl.%ﬁpq(te@m
" al yF S

a grouptoragangmaof a group ne L&
str t btanched8bai n carbon chain or N o~
cmﬁﬂp&?on§ther@ﬁ—%9m%#an}4aorrmm&yj bl

~For exanpl e butenyl, pentenyl, hexényl “or

hept e MJ’ orNoctenyl. The term ' cycl oal kenyP fians a
cl osed nhon-arorRati c car badndn@weRRliad Ning 1 or nore
doubl e bonds, f exanpdegycycl obut enyl , cycl opent enyl
cycl ohexenyl or cy¢l oheptenyl, or cyclopctenyl. The
term' al kynyF as a ploup dteBart of a gl OupnRRARSA
straight or branched shain carbon chai n|orZ~ao"

conbi nati ons thereof cortaining 1 or nDI e ndafinhpdmei
carbon bonds for exanpl e™et hynyl, propynyl™" butynyl,
pentynyl, hexynyl or conbinations therepf. The term
‘cycl oal kynyl ', means a cl oset non-aronmati &“car hgn png
cont ai ni n %fbronnre triple carpon bonds fo/ xanpl e
cycl opropynw , d@ycl obutynyl, cycl opentynyl

cycl ohexy Qi natingazeetdtey eof The ter i "af yl ¢
nmeans §k5-|ot/6- nenbengg aromatic png, ﬁb& l e

phenyl, &r a'7- to 12- nmenbered bicyclic png system
wher e at Ieﬁst one of the pngs is aromatic, forl)
exanpl e naﬁ t hyl

wherein LG' and LG’ are leaving groups for example halo, eg chlorine, LG’ is a leaving
group for example C, alkyl e.g methyl or ethyl, PG is hydrogen or an alkaline metal ion eg Na’
and X,, R', R%, R®, R'? and R" are as defined for compounds of formula (I).

It is to be understood that the present invention encompasses all isomers of compounds of
formula (I) and their pharmaceutically acceptable derivatives, including all geometric, tautomeric
and optical forms, and mixtures thereof (e.g. racemic mixtures). Where additional chiral centres are
present in compounds of formula (I), the present invention includes within its scope all possible

diastereoismers, including mixtures thereof. The different isomeric forms may be separated or
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The present invention also provides processes for the
preparati on of conmpounds of the invention and
WO paogforedt ates (I1), (111), (1V), (V), (VI) anBCT/®P10p6/007812
used therein. Conpounds of formula (1) can be prepared
resog\ﬁgI OE%;frgm thF otheFtP) COI’IVCI’lthI’]a{lerT%OCiLS ()H% e}‘%ll Tnmﬂg&grj Ha}'g;e obtained by

eavi n roups
con@lnhorrai m;heh&leu’hsdsaor Ibg awrengaegﬁo um<ﬁ/mm96xamb660 _6al kyl

}]rg%tuh ct énvemaon M%) 1 R%eﬁsoboé%?ﬁ%%?el%&% r?gl]ﬁ vihg,rﬁ élre aigentical to
thosé eefcmmam fbﬁﬁulﬂ: dirpodifedlswol, fuoferuhafagt that dnt of sroteatiyes are replaced by
an eﬁltj%ﬁﬂﬁrtégo%? at%%%%no*n%sg gar Fr)nraessentber P}fgrg g Promgﬂ'% %@P&Sﬁ%% o?lnjxass number
usu@hafronmi:elumatmal Eyanaudmeqftlabd)}es dlieat |cvrabe viesrporates] uth egnpzpiuhds of the

mvegﬂ%r‘, 818{ud<z ‘150 opes ofn}gyrdlro%eﬁa nc%l{bo ﬁaéewlg)g)gg d)glg hmoﬁ% Uf{u%ﬁne 1odine,

andelﬂbfuael sL(cerat i‘}es‘, Cafe? BFeSeatd 'h conpounds of fornul a

all |\/U Y d}suglll br es e‘E‘J Icgér/ug g%nléglng(r)rlé a%l u&%ﬁaﬁ@e&&af}&%%c%?a%%e salts ot said
comtphmfdeoﬁat c'6htelndthf:faécvremtntlosmmptIOpﬁSf o Q’ﬂwy iggopse pArogdtee dtoms are
w1tl'81} ¥h§SO| \ésgéh%%?%%rﬁg@e%tbo% s%g)gb?lgylagegpiﬁ(?omé)og&gkotf Fﬁ%:#?%gr‘?t’invention
for &gamplaemmse imet Wiods radioadzive Stogpen vl @b ch 6rarfasly¢mmnedx:are useful in
drug gngl%od 61§be %ia TQ]%TUE@IG%IT%%BOH INE rs]t"lgquate%l ohslHnérgJé&J(gagioﬁlt 1I4Cl T C isotopes
are bhﬂaﬂartyepmefeedd ifor thair maske a>f (preparatich firol Haowiabdity. BUE ahdF lsotOPCS are

e
in SPEGM({ilgde pmcmam onisa@sconpurtass tpmogyerhylslaisé iyl if dramlinaging. Further,

es of 2 d
T T e
advh}lﬁb’eﬁ)gﬁnl,tm_g Eifobogneatm treehdr, stm(lytg,efq)r epd—qmgph@rqag@ in vivo half-life or
redlfgg%os_fgg'rcicfulre rﬁ%aac{] %Ogce Rk gg g]{e%yrﬁézi #Ssone” 011’1:ur}19anc%4QSotoplcally

oun e mesept Inventio
labadwcqﬁhmnmmmut)mmad [y amt ﬁcélpwmgl o thialitwnpen sai generally be prepared by

cangﬁlg?)gti,tﬂe Prﬁ)ged%res %{sglosed in #hlg%cﬁcfn%rs %'E%Hq %qg(al’n?ﬁg 8@8\2 by substituting

'SOtOpes o er atons are
a resdilyp@aitbletifieopicalis @rbtled reagant foop not-sotopsiltalebajed radsshied

conpounds, of sent . 1.nv

i nt o DRAEE ?faftaFg'él ?)vaélﬁl the't gg‘iﬁ‘% uctlllcfaﬂg %WA{%&PQQRCS may be
prepai&OmpPay adleek odhénh-ttsaillihe fodmdanil 1ﬂn1dhét6nm&unbast pptic@ally be solvated.
Refgrlgg%gﬁtogggﬁ&{tés terlegl?l@ac?q% yﬁyélbal t aﬁ’t Iflon 1ne l:l_é)?s avgﬁjl-nin its scope

ieuar
stoipigherit eslvdtey (ifchling 18asespds Mm&bﬂﬁ)bmﬂs aordaining variable amounts of
detectabi hty. " C and 8F isotopes are particularly

watrABROr SQIYFPPET (positron eni ssion tomography), and 125
| | moliepes tafreabPay td ikid & thy (Bekedptdrnit SPEGIvddsthnghmpounds of the

mv&m%%%?vgl %E.é?ﬁ&%o t%]tgg{olfztheddlgo(r)gm 9{ tp f%ﬁ?)w ’ﬁ!uls c%?n%fobjnds of formula
() and their pharmaceutically acceptable derivatives may be useful as analgesics. For example
they may be useful in the treatment of chronic inflammatory pain (e.g. pain associated with
rheumatoid arthritis, osteoarthritis, rheumatoid spondylitis, gouty arthritis and juvenile arthritis)
including the property of disease modification and joint structure preservation; musculoskeletal
pain; lower back and neck pain; sprains and strains; neuropathic pain; sympathetically maintained
pain; myositis; pain associaled with cancer and fibromyalgia; pain associated with migraine; pain

associated with influenza or other viral infections, such as the common cold; rheumatic fever; pain
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substitution with heavier isotopes such as deuterium
i.e., 2H, can afford certain therapeutic advantages

WO e@alo1128y from greater netabolic stability, fBECT/EP2006/007812
exanpl e increased in vivo half-life or reduced dosage

assoc;agg &‘ﬁ%ﬁ%"};‘ggﬁg \g%l{ngsrol%%gl sna‘y?slﬁ%gl%l’ec f%}yohgg)o h‘gjs g@ac chest pain and
1rr1tsz(hﬂ‘h5ml’¢eaS\(nﬁbon&ndanﬁ @‘IQb@W(hglﬂ@fnv@d‘arcgal|lgﬂb@'“!p,| st @hvp pmn headache: ;
epera e%sme OrPrhepar ed by carrying out the procedures

scl 05 € Schenes and/or in the Exanpl es bel ow,
by (Sdmlq@tmdsubf m}@ aveeadi ingy alsai habl @sqasaom@plfwathdny or joint structure

presFrvgtloé\ ?}rog)%glgs in rrdlg{lpol?‘ s,‘_rc]%roms %e(l&a&)% gyt{\ 1t?sbe(lség arthritis, rheumatoid

spormlyamsrgmemmhrais Iayd Jaweelptaamtes derivatives may be

ng eéc) rar ed (} ch tll:1¥ %v%ntlolnnrineﬂayo 1CLg£rY}§ %ﬁ%\klda].tlg ?ﬁ tg{ga eerng%g ’élguropathlc
pamt oNembpaatcesalin eyreilrmnasmah ldd'eldwyﬁdﬂa\tneg nefna in)ayeantdj thnresulting pain
oo A A S ORGP LEPLETELS h Rt s
occuta t}ﬁhbletep}arm)um$ drfrsalvaioer spampd £@d o odrigarregiohsin yhedhwainf Neuropathic
pair%sg/ﬁc:irévgs*djarlf: ¥1t1511oa b cf?lgs 1eod ?o?%&g?ontbg glt(glgatosg waje{lt thagt precipitated them.
Neuttsp@athid paim syndentes era;ﬁudendlabttxc nheowittyo sdaics; ndmespedifng lowgr back pain;

mulgﬂgrssﬂ%rg)gls am,af:I l? or%galf Qr 1a(t d% rrlel%go a g é({st -herp tlé: nl'elgréi}gliﬂ; trigeminal
neu@iiAnaldgesh C@sultﬁ@r fremalp‘pj'sgat hr@ymaraymp;eatmefcgmce'r,ntop(me or chronic
. tretment n|C| Af | i.n( 1
TR 0 GOL ST T8 6B e s
knoWh GU rmavoilichisd @ffthaty, tqoslplegaopﬂuy canttdhris trarslymljlequeﬂ" h¢ eymptoms of
neu%rg %ﬂr it Ia fl eolqugr%‘gg ({ge OIB{I % ¥ I‘rée é’fte?jedsegdrr@g(?g‘sesﬁomaneous shooting and
lanoinasisglpos, loe bedadig, pummg phiowdr addiok, ﬂiﬂﬁ iyjeserkaspesigigd with normally non-
pamﬁ@ Sﬁr%sgtsl%ngggchsatsr f)a‘llng1 g’ﬂd n ?(HESQ e%g%ht%gsgagggcll g%:’s\éggé a@ﬁgﬂg%%%eléi%ensitivity
to teundh d’hmhammtahg|pamfhpaﬁmsaa®swpwmdnwwwsmtgmléatwe (dpmpmic, static or
thergﬁggﬁigg %evqntcr%asle(rilf se%ggﬁl a gtlé)ung%]lggs ]\ﬁtlmlh I(tm:%ﬁl @BR; mechanical
hypﬂalgﬁﬁs)smomtamlel@ it lserfsativot afenatmpeivell thi sondetion §ueerpehia) or an
abs{‘n%er:‘ o{‘ eﬁm %3998 e%‘e aﬁig;%gs' (g}g)sog%?%%)egalmnt ﬁ”d

nyo@amphuaﬁs oﬁfohelma at) ap(bsﬂuelrorpi@rrmcr:uu@alﬂ»aaweptﬁéadere\ﬁévesmay also be

ach ngd. dysmenorr hea. Conpounds of the

use{u‘rf:{?etﬂ tre(?nm??gypfaelvsro have di sease nodification or joint

st rOmhpmmdqoofe‘@enMa(li) ond freopbatriaesiticalymgraptapleederivatives may also be

er9S) Symd & LRE 5 LROHBILAR drSskin conditi
use?uﬁérbrtr}ﬁet %ea’t nt olflg;% Qx#rgatl%ﬁ H)Ete&hg?l%ﬁrttt | g atmgﬂ uvelr?l conditions (e.g.
sunburh hburbs, $c£é®m'p@imrrd9t1$;fpso¢p@1s) mpbﬂnahmq:] dn;azy;esbguch as glaucoma retinitis,
Lgulard OfonURHEQRL DA E disord

R i T
asthmeau bamalhitis, rqnmhysemadaliehgc regigk.t nem\ljra@ay dlsm:sy sp@drgrpg pigegp fancier’s

dlseﬁxse th r(sane(r)klelure%?:ﬁﬂ’ron?y %[)]stl%fcttl\%r p&lnl%nmlcgéegé%l (C@PB; ygzﬁ@&ntestmal tract

disorders (e.g. aphthous ulcer, Crohn s dlsease atopic gastritis, gastritis varialoforme, ulcerative

toot

colitis, coeliac disease, regional ileitis, irritable bowel syndrome, inflammatory bowel disease,
gastroesophageal reflux disease); organ transplantation; other conditions with an inflammatory
component such as vascular disease, migraine, periarteritis nodosa, thyroiditis, apiastic anaemia,

Hodgkin’s disease, sclerodoma, myaesthenia gravis, multiple sclerosis, sorcoidosis, nephrotic
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occur in the peripheral nerves, dorsal roots, spinal

cord or certain regions in the brain. Neuropathic pain
wa@edoones are traditionally classified accor dPGYEP2906/007812

the disease or event that precipitated them
Syn%lgﬁé,glg%%%;f Scllrog eS &g%gﬁﬁc’ssﬁg%!v]; gserr]yglcv\z}grlgl 1'5 emla rﬁyrema systemic
luoumhuliepiamsscleedmmssbupﬂnmandf‘i bgreﬁywngnnaw HFV-r eI at ed

neu¢ gﬁpgotug s ﬁlr) / esu}]e{r i a(r:f%rﬁsa’ll accegt%Fn na%rlvatlves may also be

usefalip lﬂ}teafdatm,nt aiaﬂmelEr hylpm(elema ﬁorloxellng bhddxer |1rrﬁahmmt1am or y

condi tion The ions are difficult

anagoé]ilqu% g(ﬁ tj§ z Q? 1 hhé:lsr Pharmageu 1\cl\z}|l]1ytacceﬁéi\t}1§ (1&’1(/21%@&5 may also be
usefelf fri maar;eamfeaﬂ'pf emeurmwgmalcdlsﬁaseelsucls ay autelmymnuac hiisessed . immunological

at hi ncr,

deﬁﬂ%}%?%gp?? ggan i rgﬁo t‘gﬁe e oun of orérgulas® fjghr?g l}}armaceutlcally
accephablotdergti e chaly alse bneftecumg up'almeasmg thn1@temqyg>f HBY midkicrign.

pain. In addition .there is.pain oc

n orwqoyn%o%pr L*ld fl ) gréan éngirl (I)lnrénageu?ﬁa‘?lg acq?e%%glevge}-‘l datlves may also be
usefalee tHeersl tmémaxf deskdes itmsmanpladiesfosdtion &. asgcluswn cassalg|tiseases).

i tivi e sthes [

Sensabisre PauhE) hhSRTRE-BFkEhy REREbH demanyes may also b
useﬁil iatheareamehthd hemmitis,dledrololymi @ pphagingrebaseydersensvityl, wirtayy ingontinence,

) Xi ous, stimuli (thermal, cold, mechani cal
s H?B%?rg?bsey a), continuing pain sensation after renpval

of Cdreponhdsmil fedriutanI) dndphaipattihnautiosllyamcepbdenie vaivesomay also have
di def i CI t in selective sensory pat hways (hypoal gesi a).
WESASSUhds of formula (1) and their pharmaceutically

accephmhhés defouatla (/IeQnda;he'mIphmriaeaumis@l&uiccdptabteh@rivatives may also be

n formula (1) and their
use%ngaﬁ“atE%Bﬁn& 8{ Ty O%E%eeor{ggeﬁq g%lsef?ric\t} atives may al so be
use@mhpdundst dsfefotrmda(mmmi thofr phafrlacavied] iycwgepfable dexiaatples may also be
usertglElft & etglgaglg}gré Q glg rOf Skl 1Q: s(,:lgens{g%c!t ggf’ Sgn? Stgrohcfaﬁgf?tyfrﬂ]’ammatory drugs
(Nsmlsﬁmﬂseysum)dyga&scgl e&m)é{imnhrbabnsnl tis retinopathies,

g\éﬁ %}h}%}ug&d fo ffOB'mlﬁUt(lﬁ amp lhelrr&8ar9na£e!(']u%caﬁxeac&%p?a%%edegﬁatgfes may also be

| VI
usefat @neai ﬁda&nenen‘f)lnylﬁedeeadtllve |dgs|ea§esr hmdeurgiegfmgg:ppm auabras dementia,
S L fane di Mo:Sioe i
partllcd%él E%elno%{] Ive g me{m;p Ql?c? mc%glreﬁtlad IAg%lgglge’r (i%%) Pick’s disease,
Hurgiagddntd cHoest Pmains¢rfadisead¢ 3:@# Gausrfeddi JgkobaCbMWOwtqylr@erron dlsease)
at opli S a I
o i SR e AL BRI A ) B st i
mtrmﬁ@imn;ahcei dogiyiitgg, leksiong; ttaibine; tmdiwebnssgxﬂdne@tré conditions (including HIV
mfea %nga%eg}entn%¥1 gzhrw?l?ogds g’llse%?ﬁ apgégélrsgxsﬁog{? 2%&3\%% zgn?;\lgfd\?flmm eficiency;
andamild nfo[gxatrvmumpayrrmmasmemttd stitthagesngy @scghlarly digsedssegiated Memory
elrla

Impg ﬁglg%] he ?_(gmd)or%n S, ma aalsSoZbaegu(eggt%?%r é¢e§¥ Sgnllfaeq ?T{/%Yé o%lé}‘?@ iidtfgf*al sclerosis
(Amjr)afvdxmurmnﬂatnapbre scl er 03| S, sorcoidosis,

nep roticsyn n 0]

gin prpqund Gg¢ o fd {oanggl? éﬁ elrﬂa%al%%cgftlgﬂgr zf%géﬁ(z{s@wyeséérlrvbt%/es may also be
usefuﬂ]plu&eﬂbyrbheﬂmt asums tmnohanmdnt of bwrsdetgmserawd f8jloginerstrgke, cardiac

arresstY {)]L(a{n%gz?ry bypass, traumatic brain injury, spinal cord injury or the like.
Compounds of formula (I) and their pharmaceutically acceptable derivatives may also be

uscful in the treatment of tinnitus.
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Compounds of fornula (1) and their pharmaceutically
accept abl e depvatives nay al so be useful in the

wo e@abnest of bl adder hyperrel exia foll owi ng bPEER2006/007812
i nfl ammati on. Conpounds of fornula (1) and their

ph maceu depv es m ]

use (ﬁmpOfﬂh St%gj #uéaaflﬁ%rpd{ t%%lf pilarw,g?]egflcaY]P/ ?epélb]:ed%rsl\éagn €s mﬂy also be

usefasSin aki @darman ef ghystdasie disedsaton aodngge ml p!eéfi'n:,idemegs‘on {which term is

use Sfﬁ%fsoellslt ?(5 ta Cgan t{e?s?%ﬁgrﬁnt at({TPre(S;Sé(rnl 51nqgg)ére€ arﬁqn?major deI‘CSSlVC

epis6dWaitH BL Svithayt mysmmbefeaﬁxfeecdatamld ﬁ:atumsr e&iamcig:llt hfeatures, atypical
| atency of HIV infecti nds o

featlerﬁ%fni.p FPRFHR Co&sﬁt %egfqn§/l é}ge&té :@Eﬂr%er,d%%s h\}/mtlc : g é%r%%ré )w1% early or late
onsdd@nt Sathubr wnhctdﬁeit)tpﬂcﬁaifem‘ﬁlfﬁs ﬁéurdlcsmsomfandibmzrlr(&iobla depressmn

BT PR BB S BT o or o
depr&ﬁs@@@tp&,bdrﬁ dée@wastel dlﬁﬁdemifysﬂtll@fr@e gensaeefl tmedical ¢dméitions including, but
t ment of

ot KO Qe Py e BT e etee ALl P girfiey disorders
(incRIdlng tge SerAlBBP OnNicl dabrdéoamilﬂoala( dnxiean dlSd)I’de]) rpanic dlsorder agoraphobia,

SOCig‘thﬁergi?’i ?é%l&(:\:u? 8| p Cce sor ran pc)fsot\{az\ix} a¥lC (stﬁss Xlscard?rhmex%or%/ disorders,
incl@dhigy fEmeatii, |aﬁﬁle§1g/dxamdepbmbég ad@pm&timmrymt}paahsm, thisorders of eating
behtzﬁs/(gﬁfr% :,%c{hfn ﬁhgre%e%gageg\?n {% P%l:}.nﬁlﬁlngrvefaj %gxuglr ?}ﬁséu:nllgt?on, sleep disorders
(inchidag iae@binceabf gllrcadleﬁphi}a}bh edydmmma |m/s©3mmayleaj gmedbend narcolepsy),
witlﬁgaﬁwefazllfrg%gz{bag% BF ?]r%lgst %;ur(]:glas o?c c(z)urnﬁ E:hnrqgc ‘13{% L%O%Cageg)mes alcohol,
cafféiyléJphaicyg&i‘k&S(@hcﬂlcfcﬂi@)ﬁe-Ztg I;:dﬁh[bdmhﬁsc),r (3)Jat€(§c(n‘goq,ann®150herom morphine),

A Sy D TR BB povcsmi o
combautiatkhgester ati ve diseases and neurodegeneratlon such

?isn (?er{r;;g)lﬁhcgs %f etﬁgﬁﬁl}él c{n thlglé %ﬁ erz'glﬁeru Ez{lll\gle e%?%fét (isegi’vatives may also be
usefidl @Kprevahiise as &;duHugtdemgdi@né sn Cdfl‘qwe\acptnﬁgplkreds@m’g tlerance or reverse
tolea'a:ngeg)zg)qaeg%lggéﬁr—;lﬁgue léndr%éarﬁg:r%k xama?ees%)%edep%% Ce 1 &#rn%natgents include
opidédmeng. i radrphias), VNS dagederneii.g.actba®dc p&tchtdstlmutahts (e.g. cocaine) and
. |ntracran|al space occupyi ng | esions; traunm;

nicqtiff-ecti ons and rel ated conditions (including H V
[ nf@@hpcﬁmas ofdfenﬁl‘]ﬁ (I and thea pkamsogutisal fi sseable; derivatives may also be

useﬁf |na tglolér%? ¢ OX r]‘('lsdne)F l‘f‘g)l’itl ncélgrg g(gepgglﬁgi %r?ﬁﬁ%@eﬁg%}qéiaﬁBg)liferative
glor’patllohé:plhhaf Ir)ﬁpl&ge: Asdooieat ledr Mesforoyion rtuakntmse m’rrhoﬂ'iia)e gastrointestinal
be useful for the treatnent of

dysg’ﬁﬁng@%glﬁﬂhoeafé}%ecf) g’P “S¢ferosis (ALS) and

neulhaiit lemb@tinein. compounds of the invention may bind selectively to the CB2 receptor;
such compounds may be particularly useful in treating CB2 receptor mediated diseases.

The term "treatment" or "treating" as used herein includes the treatment of established
disorders and also includes the prophylaxis thereof. The term " prophylaxis" is used herein to mean
preventing symptoms in an already afflicted subject or preventing recurrance of symptoms in an
afflicted subject and is not limited to complete prevention of an afflication.

According to a further aspect of the invention, we provide a compound of formula (I) or a

pharmaceutically acceptable derivative thereof for use in human or veterinary medicine.
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Compounds of fornula (1) and their pharmaceutically
acceptabl e derivatives may al so be useful in
wWoeuroprét ecti on and in the treatnent of PCT/EP2006/007812
neur odegener ation foll ow ng stroke, cardiac arrest,
pul EY, . ral n.inj y,
i nj /gﬁég%o c?tﬁer aspec%otn'%g 11V 108f WF 8r v a G ?lfi)) andofcfﬁé?urla (Dora
pharphafnmiaﬂefuichaiwq/ daa,\caem &bteef e ruisy at mretsemwf af saobdition which 1s
, Lment of | nni t us. Conpounds of
medfq g drﬁﬂt]&e l)‘lty Offfa mOId 2hrece iCeutical ly acceptable

derAacatdnnge& avdiy that sspeheofutseﬁmMenmqm teeprovidatiremte @ffa compound of
fomﬁ;i%ﬁ)g rglltpgllralc di Sﬁec eacfceo rtabiex e ezatlve%l?egéoﬁ?(?hﬁeerqgrﬁ)’f%ture of a therapeutic
agerblfqiroheanreadﬁ@nt eﬁ£¢cmn1,tlom whpb lisanedikeqt msthé anivity bihgheebgoid 2 receptors.

epressive episode. 0
Accﬁrg))]éht %urtgg atsaercgsp IEhe 1{1\ etng?ﬁ A rgf 1ur esr%»\l}ho anci Hﬁ#‘% mammal, for
exarﬁﬁlatawrue&n saitfgtmgcfaim ﬁeandmmaswhnnh postpard uyntersatity of cannabinoid 2
receg;gﬁ wﬂ%}; cl%a glg%na\sé: 1r‘%|st§r9rg\%o %méj)éﬁ%t c!:]cym gc%n ?%r %eé %el\Mctapy effective
amoﬁlﬁtaif urce@pome wf GtringladBpr es@mmeamlls @@leetbblp hcrbaaave thereof.

o RS R g AT A (TR bR o SEATRL Lo Pl el o mammal,
for céeapmﬂs siedumgmeuffamg lepras shvenedilsodeleras  m@smingioryg disorder, pain,
rhCLl raﬁcﬂi 95 Rlieltrlsa muntCI%l ::s eroclcsmgj I %)II?C bl on&cjasltje%g&%ms %tlch” gltethod comprises
adniifligerargr foagéd mbmb(arrtqnotmlcetmbapetalnxllyetijfecuvcs@mdensof a compound of

i,nc| udi ng i sed er and soci al
fo"é\%(ﬂe?rap&ll ANt ?llly acc??ta% erwg’tgg tﬁép{f\)gor aphobi a, soci al

phoMca;dncgUeemsuhmeasp@npﬁths iinventghing e qbec»V1®ra1Icompound of formula (I) or a
phaﬁ?}agfﬁlgial?uz%gg Itacbl? Eigrlevsag Ve télgrgo Tgr g%ﬁwg Xea‘ijxhgrg roqgrc%hdltlon such as an
imnage- dssdaj ah edlﬂamm’aroyy | digoader, mpait,, ridiugetode ragthofis, empltiply sclerosis,
Ostebet]mg1 oyrogtéo ncslsudl ng anorexia nervosa and bulim a

REIVBE]T OFeRIE *dysf uncti on, sl eep disorders

( i nActdodhr(Qtodnsthe,rrabmc@’shcoiﬁwmtipm adiremndadily fmmof a compound of formula

apn
@ %y a[ ]?'I'n&rrg Wg?tlclap)é ﬁ%cg tﬁ‘%l(é %C?V%P}/eu{%sl%gfu%ﬂ %é:gﬁgr?l?%g%e; X@ 4 therapeutlc agent
for efiehaeamhent rir qoéventgn béazoodcihaqre pichess, amaroois| dlsqréc_frf ) neflammatory
dlS(P %er gpa}/n rhedl ntgld( Etﬁre{] sgxq%llnpﬁje slgﬁﬁom@ecss?e%mtgg%gl)%stﬁ
anplneinammbedmehaﬁxedordhmgsls (pemgln déxtheoamphienentipaig, is selected from

mﬂ%er?%rry R h%‘]és?r)a ]g]a%q ?rg]c&a ?a(f RS ngaglgg ?Zlilg gllg gxolgaglé g&m‘%@&% sceletal,

posUepieiaviad panescwtayalala&bml@alms Ebnﬁlxamnleghev@nmm@nopam is pain associated

witrrdlliln(%elltgig agﬁr@tlesnoq%gtgoean ltis. OF PF eventing or reducing
of
ol erance oOr reverse erance to, a dependence -

i nduci ng agent . Exanpl es of dependence i nduci ng agents

i ncl ud rotgl QL %SC()(,}%OQ“ J(\]Q %)E} orq\lga <§e§§crs1ag9ta§ceg)ﬁbg' derivative

ethano psychostl
therabfcfot meerea(ﬁmnpoﬁhldﬁansfancﬂ ommutnam(nbbs landmtmdlyrformulated in accordance

witl?lgéxruﬂl?& %ng%%caelultiyal ap(%a(l:c 1@% QP laephg%aicylﬁltclilvgo%&ﬁixoﬁl SIQ'ICIQ?OI‘C in another
aspect of the invention there is provided a pharmaceutical composition comprising a compound of
formula (I) or a pharmaceutically acceptable derivative thereof adapted for use in human or
veterinary medicine. In one embodiment the pharmaceutical composition further comprises a

pharmaceutical carrier or diluent thereof.
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useful in the treatnment of kidney dysfunction

(nephritis, particularly nesangial proliferative
w@RkwmorBoOnephritis, nephritic syndrone), |ivePCT/EP2006/007812

dysfunction (hepatitis, cirrhosis), gastrointestinal

d%g?ﬁéh}?neé%ﬂ;g)aélggga%e% ngboﬁlg%nggr}g(o% pcp%thal op ngpggomst and inverse
agoiigll ebit oneedrybddomdnhehdCB2sane cedtloors &ﬂdgomaﬂpmumglenay\hm;menr the
presgrl?tgléogg @l o‘r%lsr gl% grll'lt?gfnlijsts. #np(gltgierem%:‘] 1mgntq}18‘?‘%omé)a§t%s qf tﬂ%‘%s@rﬁtﬁ%entlon are
CB:h@beusug i ncl udes the treatnent of est abl i shed di sorders

pr a %Lﬂsogr){(%ss gr%EﬂS?teQ? aRé c%ll?erl]ryl g’ceup cea'l—lz acCetpTI%?e Eg[\mlves may be
adminisped irsa stmncani e Ting tlaaf tfdarrmetnedf tbu lnqnde@tedohsepﬂee,vfemxamyle orally,
pareﬁsifallllr r arkflgn&%%l N corrp?q Nt 1er{trrp;]nr1a2§€ eyﬁ‘{t?a'g%o%t 29 Slrjpc#aﬁl&i (\:’lg?lq}c‘l)ér%§10n or via
bucdt edmidisngioho a furt her aspect of the invention, we

o it P L T bR e g amen o
actlvmwhmmnerobrametm bm&mylulaedlwhnedicdﬂqrt@llqa'suue@ aad dedamges. A liquid
fomFui 10n w1 ngr%f:t;a po\rllselnlglrfr?asgs Wﬁsupn ?l sloijuglgfélé)? abﬁ%Hl[BgunQi or salt in a liquid
carr.tehefbreeianfptfr etlmeol| |011176hellt glgairlnenglum%e asya;umd}rt waser w,hh @hﬂavourmg,
oo RS bRt be g ANER, Lo 8RR 9"t an
phamiaamitdel dahrer vasinelf uaedcﬁonp@uandlgobhcf formulkgong Injaydre wed. Examples of
B
lactode aard emmi;et V‘(Trerev\ﬁhe cd>1np<$1tmqh 1att]®df0by of heapavdlti anytrgutinf encapsulatlon

1s Slbl?lg[lhg)r g)(?a{ %n?z usrlr? Ct%g a orresmen i Eiq: r@grst 8r Qse tsI)lh(f“g at’ﬁ&%c& glycerides

of mfmmlcl,d fCMucemethcb Labrhsspﬂfﬁn 08 uaf flzed |qagSUfer chrellae. gcmdﬂtlm oWhere the
comrpg%léor} 18 n H‘qu L e o¥t sthhl? caapg %el;grn Qwo%dggnga?canler routinely

M WhtCh nprises
used tfkbj eqiariag drsner!;lonsl @, susmesnapeuztm bﬁa(cdnyldstqi efot Expanpdmiiypeus gums or
or a pharnmaceutically
OIISa%“gélbetlg?roH) O 8? }nvaa 08 Ve Sflﬁeégéé%f According to a further

as pegticad fparchteral Klmepxtsltm)ns wenspt oY iackelusionrer fsabersion of a compound or
der}g%tleve mng s%eaqa dqle edusfcg)rr nc?r%%{&?&u% ?aor yngﬂloﬁﬁﬁ %Bﬂtﬁgm%ré)ryarenterally

I'nmuhe” di SO : I sor
accépublimatl ofcd exptpici mqlwthyﬂmttglmoe mbivarytyirelidone, lemthm arachis oil or
osteparthritis or osteoporosis which nmethod conprises
SeSAn 1(r)n stering to said subject a non toxic,
t hefﬁp@mwmlaisityonefdrerdtalaven amoutie fofm gf @mrmmpsmnsmn or emulsion
| h t I c
that drg?%% taldr\g;er}l d %s c@y LE? %i (J?‘lrglﬁt tgé/ gﬁglt ﬁfg%r@gérgséocl:tu&g at %Oélvent1onal
propdietrstictons, dxd@rmﬁmrdeethanc@ntmulnd)fbﬂmfr@ﬁﬁnﬁ a (1) or a
Phar Ceu I %al (l)s to%‘?(f&%lﬂ,?éﬁ (9) rl\éuast i V%ortn nQOfoffﬁFm&@e(I) or a
in trea%ﬁ% aconltlo such n I mune
phadhzmeutobeny ageptiti¢ Hahmataghgredivgushdenctivp aMhnr} agrijpigtepadon ghis way, with
art h mul .t

a binding ané/or I’ubncatmg Qge%t,%xl ga%%iespolymeric glycols, gelatins, cocoa-butter or other
low melting vegetable waxes or fats or their synthetic analogs.
Typical dermal and transdermal formulations comprise a conventional aqueous or non-

aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a medicated

plaster, patch or membrane.
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osteoarthritis or osteoporosis. According to another
aspect of the invention is provided the use of a
we@ompounar of forrmula (1) or a pharmaceuti cal | yPCT/EP2006/007812
accept abl e depvative thereof for the manufacture of a
E:(I;ﬁl ¢ onﬁogiurﬁ%?gﬁse cfgxgl[)osﬁtmhr)glﬁge{n Ltg‘?%}g e ®rm pfol?\gﬁ?rgflé){]taglet @apsule or
metdédsmr@kerdospao that thheatrent ma\dadanmlbtr:rl q smsgle dasktipl e

scl Eeaag%osa e H}# ?o?%rt h{ir!n ms‘cl‘rlagtgn o%‘a?rl%psg[tégo Y ﬁmﬁl d’]()(ﬁnrﬁg to 500 mg, for

enbo con
exareptb O dil megto 5|Oa|mrg jush selfrent &l rﬁlg o Q0he, andratcbrdpsasaunit for parenteral
admbms e[lon cgn‘?ams‘ st ged:onP@OH n{ket%r %%gl §t ;PQ& oull(@\Marformula (I) or a
arn, nuscular scel e ., post perat| e pain
phamaumlchafl ncap@bii deraianes Rbereadx artpllaed tdse then ficaraad ofugderivatised

comg(gjtngz)a ?cﬁr IOF? aesusrquloraguggos%%r]admmgrﬂ) Ic:(gnﬁféjs[ %?t%t%l& $ro 0.001 mg to

use a compoun or mu
500 (Mg, f@rexamplhAr0iace it 300ahg yuches efperalfllé ragr Wty dEach dosage unit for

lilletll?bedE 28];]11611;5941] (fIIIQLUfl‘édrlrlbasltUIr{ctiEDrl])ta IO'E]\ g, danc%yv\lﬁt\){}ﬁr""ﬂ’gﬂgrg ererson
topifath &rrmataeon ¢<maalmspnmbﬂy ¢el s o pfasompoendt ¢fdaimula (I).
Conﬁlos aily 43 aTQ?e ?mgr{ ‘t%or dPa] & %rhﬁ atify Pseﬁl'itatggr glft‘ 0.01 mg/Kg to 1000
there 1's [te

i nvent1o provi armaceuti ta
mg/Kgm:f(aspmpmmd@é rﬁcprmubi(lh gr zap}taon‘cp@umfdllnﬁcc{:}mhm{iqw@tll\)e thereef calculated

ast ehfaee aCI%%HI’thiCCIg’AUSXd 90 %qu blTﬁe gaquld\é g]eY %Qlefo? greﬂg%ps}dggmstratlon
i ek YopmptEtel

man or vet rrnary-ne
is swﬂbkydilbnlﬁrﬂt()()ﬂ Img/iéhar MicegKigcel 2 wumouy of fermlﬂmflb pieg pharmaceutically

accetpge reocrsr)exitwae Eﬁ@a‘f&%ﬁéd‘?g hgaffere a%{d %dgidags%tathcompound). The daily

erein | "at or ans
dos@pRtregmen ﬁir sumsltqrahdmimisfr@nldn iagonbltabawid.§ InmeiKeeo 1000 mg/Kg, of a

comggun% &I fo 1£§n 6?%9&a%\%§a1%&%e&q ?ee&'ﬁvm lHle%oq rc§1c1§51@d as the free

oni StS e pr esent nodul ators
acidafuedeaivh@sgdRosp@infin Bhﬁedaelmtd@b:hgﬁemmtlh@rG@Fﬁ@@ﬂah@i@mOﬁ“QtW@ and oral

1nhz€ [ OR ?sinstwt?liqv glglotult ?(? ﬁaarbgut%a pajot?ft ¥h RO Hl%%legf may be administered

and har rmmaceuti cal [y acceptabl €
frornidarto @ anevedaynayffihent adfr@rhltsheedfeldedi aqtieityst andar d manner

for the tbree%%i\l;g%& elefs {aﬁae:pF&g &@t Qﬂwuﬁ&a%?svhef&%sent invention as

exanpﬁne orally, paren ngual 'y, dermally,
nanbmmcﬂma“ﬁlak inyy lmmamdeorﬁhblbvallabdttr af thy compaandsn Hgr geiporposes of the

present dl\r/l}’%ltlcb)l‘llj Cncaao a?tgcmaw"% 4 le(? A3 SOQE??B@U@Q%Q%O%% iy ;%rt(c)es having a

rmaceutically acceptable derivatives
partwﬂn gt diles aen il pre, fmheqamgle\}eqsmﬂ@nﬁﬁﬁymcan be fornul ated

as Jl'hﬁ%%'{t%‘?e' séeaqk?lth%ts%hd ?ﬁﬁ@(ﬁ&l o0 ?I? 91@9 Be detérrlirileql{')iy Ghser

for ene y ‘consi st of a suspension’or
diffgotiart |Posulllabletrdmehln©fvpdﬁﬁmmng pati¢le fipe by lnseq difacgign siadpecotrac laser

part c(?e 51ze %ng & us%éqglﬂfﬁl}?sodp# bg’rlch ’ﬁttg(ll YHEL Ui‘ﬁXEgld%Q’%l‘%n unit.

avouring, suspendi ng,
coI Numncmgs mgesntes Whdreessynthesisod ﬁplg%pa(tpcdm i ganlo]qartl%éatq! g)frrﬁ]are known.

Typlcfally thegﬁb;grgée’ssegmolve a milling process, for example a wet milling process in the
presence of a surface modifying agent that inhibits aggregation and/or crystal growth of the
nanoparticles once created. Alternatively these processes may involve a precipitation process, for
example, a process of precipitation in an aqueous medium from a solution of the drug in a non-
aqueous solvent.

Accordingly, in a further aspect, the present invention provides a process for preparing
compounds of formula (I) and their pharmaccutically acceptable derivatives in nanoparticulate

form as hereinbefore defined, which process comprises milling or precipitation.
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phar maceutical carrier routinely used for preparing
solid formul ati ons may be used. Exanpl es of such
W@ 200710€1287 i ncl ude magnesi um stearate, terra al PE/EP20E)07812
gel atin, acaci a stearic acid, starch, lactose and
igplgﬁch?%eryv]tﬁfe procs, slesnfg)p@gsget argﬁlonto% sbith paptzclheis ﬁng)fparﬁ%urlate form are
des@vadripl the mtsentsganﬂlmeblafatbclrrsrhietndbﬂmd carriers or a sem

S e ca I'I C . .
s S S B S B L PR o
U. SePagngm ama 2W1@rl*ea &h%ajangop'qmmsUtS Bnemyq h, 3021@0 Iflovarsidde e al
U e

aafeﬁt g{g %Bfﬁze?{yl lc}g%%a%oga ary t[J @ Pa?e yN@@gﬁg}}%E% IllllgaA Sarpotdar

U SSRisqre Nei HBHD, myo Ne R@;ag@adierléxs Paftcmt Nexaﬁr.‘;ﬂ &9aq Hekims@r etal
are i e {

U. Sg]ﬁaéffnlt er?y% 443 60 %vrfcel(%ha Corrtf)rcl)tesklhi gggglglotﬁ(gou?el ?et a %.S. Patent
No. §91I291824m> JOﬁe mmmsu M 5g03 azxmrmxddyld afyrU. 8l dtatenallp \og5 1i0r1 18 to

sterile, agueous .qr non-ague ier
D‘”b‘b'ﬁ PG A’ Parentd? &I e[gacclgrg)t aag "e"Gi 1;&9}55? E‘CLA/GI” etal, US.

PatqnoNy €4, leé'neo @é Zawto, Uso Pgltvntmgpl py3a, iﬂ8| td Cam| el B0 Shl?ane,nt No.
5,55?;1%@?' Vfo‘rﬁldgr ta'?%sgrg%t {1L]O 5 Sfy68|9§?l %B%‘%'t ‘Iill QI%SPatht No

€i’n f'orm’e |on suspens
5 5@(93emJBsgcbmtahaJts Pargntiéo. A6P, m885m)é7t7®¢ casl, B. %Pytexpdwde;ﬂ 1,536 to

Elclg"pgjﬁé’ril Q ate f 530, 381 050l sie &%gets%oclgg‘i)%{ét 1903580 579 t0 Ruddy

22241 chl Brodr 11 Goronet
et al, pich |P®tkﬁtfﬂlmﬁﬁ&ﬂ]’l§18haﬂeddykt bly PiSc Rhteis INop 6SBT, b43yto Wong, U.S. Patent No.

oot
T R M .
et al, 8.5 ChiemteNoMig65 A8lmorBagtie red, U.A PatehtsNavay/1 84 9 to Ruddy et al, U.S.
Pat%ﬂdhg?ﬁﬁ%‘i“t@{m dabnh %ﬁa '\9@999?1% b‘gB/zgi%%”Wc?w 4407, WO

¢ gl'yEares cocba-butter or other 1o
98/38b6, 1 WiQ 996@43&%&-!@0%8@@9 WO (106273650 WO KeBp6ISyent het i ¢
. Typical dermal and transdermal formnulations
Wog(gl%'ld?g@e a conventional aqueous or non aqueous
veh$wheroctses rexanpralila adapeainfpr bé prepaation df e¢rprundy of formula (1)

and lilaelrrpglﬁgraaggurtllecﬁl cgep%arl[ﬁoe (%nvzgwes 1tn nan%og%cﬁlgtem)x%? ts%rch PR’@ESE& form a

ositronis
furtljﬂlatpedﬂﬁfa]@enf/@ntlm for exanple at abI et, capsule or
rmt eepg?gegsrcg%}gel pnreﬁent 18ven9orttrl;]1(a:)thusf§2§a o lllljﬁ %te]?@a)fned ouf in a mill such
as aaﬂsrpsbnaiostrmaﬁn mﬂerao ptodiiges: r&uwnaabhyteffpmnmﬁlh@wmgnd a h5 p@sent

o on B B B R TR S RSB v
desathail i Batchmhm el cint Hieny agd Ptaatideyof firdostrial Rd@rinasy, Ghepte0? "Milling"
4§1@ f a conpound of fornula (1) or a pharmaceutically
P g%@t abl e derivative thereof calculated as the free
aci b a(fimhi@pe/fathvsmdwwm@@m&iﬁmﬁaﬁhnqj@@alg@ pin) desdripes a wet milling

pro%@%@%%llntg Qi & \%1@1'1 asttlgaas‘g so%ré of glrétsajfeﬂ:gs ¥ Lnta@pé)ﬁ/nym’nq&l%mide)
comprising one or more internal lubricants, for use in the preparation of solid particles of a drug
substance in nanoparticulate form.

In another aspect the present invention provides a process for preparing compounds of the
invention in nanoparticulate form comprising wet milling a suspension of compound in a mill
having at least one chamber and agitation means, said chamber(s) and/or said agitation means

comprising a lubricated nylon, as described in W002/00196.
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500 ng, for exanple 0.01 ng to 500 ng such as from

0.01 ng to 100 ng. Each dosage unit for intranasal
wa@eowioieBT dti up untdins suitably 1-400 ng andPGIYEPZNN6/§07812

10 to 200 ng per person. A topical fornulation

?gr n%:sgs%fr]s’s%lntﬁﬁ cgrapaouﬁg' o%tges gveo{o ?or use 19Fﬂ%qyeri] gml‘Plr]g is typically a liquid
suspaghidnrif $ltercaarsco¢bmneummtaabh1¢ na:ld(mm R@ "Elmnermg!brb(w U@afﬁ(ﬂ@t)fhe compound

oSl RSP S Bl PPk P m o i
Usirgathe pratsdfase tphesertft nmenM| e (@uamakeppeaticles sk ef) pgrosg napynpound of the
lnvef]!;()nsdal g%rl 90 goﬁlt lg'le ’I_‘?% V?Iq enhﬁﬁﬁLVo&f;%@*\&hrtgﬁ)}' &OCCSS the
compamriound of f or mul a (1) or a pharmaceuti cal 'y

aCI ept ﬁl E]gr agser: \S/et IeV%vgnglﬁra l§)ef aq%%éu%&é@#t&géﬁégégl%?cg%ﬂfg the milling
comtmsres s uqnmmnd off ﬁonadlm(hlosh pbarmacruiisallg utdeplobly dahaute Ole@Qf present in

ron RS0 3, HRBE Y 80 Bl ERTRRG, L bR THLEAN. e o
20°/(Cxa/|“cul ated as t he fr ee aC| d ( undepvati sed corrpound)

Thedai | dos ere n f n

an grho SreAr Ot %rgr?eg ﬁcl) J’er %’}ﬁ‘%@k a%ggaea i g‘%g&%le water-
soluflg/cpers @xmlchﬁl'aesuaalﬂe ﬁoestmvgltaé)dlseewn andthe bebseqdmmit nwrs¢eeern@dof compound
of f%’rggl’ﬂgr @d(t)rgac {(rzgétlc?‘g}q gcxzéptsb% d%ﬂ&gﬁ{kataérg%fggﬂg}o ngfl) ég:)tg% é)harmaceutical
conﬁ)b@ti(ﬁloﬁ'gomsiga)odrymge Pfhameqmttxcallm\peq:ﬁptabln egeipients most suitable for steric

artlcles Thi s ma rowe -
Stabaw%‘aov 2B C{ri//m%faret ﬁgyaggr@ osg%hd & : r})l%k% & %’S‘r”b” ey spiphate and
polytsbrbatiy cixs etabhiliserrsectt as@nl]dlqsasm:g) aydroxgyptopyletethyscetlapsenand camsiers such as
particles with 50% of the particles having a
Carbﬁa’fdtrges ?a%nétogf | ess than 1mm for exanple |ess than
0. 7Bnmfuifhee agrgett df cheeingdntien ok areuswbdiem pab¢ fubjeeisd ¢f the milling may

PR PR P A Y pLany UL P 8 16

I as"e}te dtOf:(fSIS aqft ihenpregna iheoein &gy | @serispae |Sld15equsntz glep of drying

ana‘}ééff% mven 1or9to IA'IEL%?’ opt ical bench fitted with a

& c}ﬁumer ous processes for the

synMnesinglyofm scﬂmld:*r p&mttl, Glegsesem ingnbpaptovided apwcssrion preparing a
pharbmacelﬁlcol c?rrcl)p 1|0rq a(!o:n}émnl;%eco%{pgﬁlfcﬁ é?g}rléo }e/egxl-én\f Ieiﬁgenm)lll '\J«}F&h process
conmhesem@dacmg camwuurfcmfefomm@h fydrrgphargeastutichidit accertidbiy dosivative thereof

L an / r

in na én%g?le e 19 ‘[‘el}){':] a 9({ l;)ggrﬁm% ho 8{65{; 22 %%%p iy oblll&llaﬁys admixing
w1t}n mwcdrmrap}pmle\plcaw aqgrptqih‘l@@elms orfeaeiperianpl e, a

pr quséher a rteo(i‘rI 1%%'-11 Qrpls a h%na@%ﬁgl%%mgﬁgﬁé”?@“pg%ga compound

sol ution of the d¢ on aqueous s
of fémomr @ argl WlarmaneLalcﬂmatch@qtabtcsbempte thereof m whigh the compound of formula

ention prov

L e
fond an lad/rab(twcewlth nnenammyapltarmmeamcelly acceptable carriers or excipients.

By "drying" is meant the removal of any water or other liquid vehicle used during the
process to keep compound of formula (I) in liquid suspension or solution. This drying step may be
any process for drying known in the art, including freeze drying, spray granulation or spray drying.
Of these methods spray drying is particularly preferred. All of these techniques are well known in

the art. Spray dryine/fluid bed granulation of milled compositions is carried out most suitably using a
pray arying gr p y g
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form as herei nbefore defined, which process conprises
mlling or precipitationRepresentative processes for

W b@7/0t2par ati on of solid particles in nanoparP¢TEP2NE007812
form are descri bed i n the patents and publications

i.sted eI 0 26,689 Vi
sprapfldggh%urc mgglleg\/l nor spr% Hor)gr Eﬁg) g)grzlmz%r%]oﬁl %/ glrglg:%%?%fgéé,tsuch as those
manafacthkeﬂibP@llaanGerNamB 298, 262 to Na & Raj agopal an, U S.

Pat ent .Nq. 4o 1
5a3§2 é@%‘ef 8@&% ven 10\1/13321(? Lﬁgrrnalse%%cé co@%gmm ]a\pherembefore

defibed3 40thd Gt «f a dlrleldgno&dSabkplmhzﬂm’ buws Rdlirendolifipaic846{ G&@Hound of
al an, at.ent No. .5,352,459 to
fom%fa&l@tﬁ?éwﬁg%glsmuy gry”flgap ﬁetsuwei’lot SUPHRIN 560" t o Lovr eci ch,
U. Sn Hat ermbodN@ent Stheaﬁmﬁ&éemim(}mmmendﬂ eas eltereaibefotb $eﬁned further

8 U S, Pat e 3. {
compgregf N tae2siet et i 154 U g 1P bR V8
al ,THd. (B2 Eaepﬁditcohdpoﬁnﬁ51c8 us©inBhaumetagtinantiorUn®y bePasteémrt combination

wur)s Oglgri t%%%elglg(? ﬁiﬁ:%{sglsigrk Ig%fn{_}i %%Cg\a fehjtulg)')'\%rs a%.xe aéNged 0x1b deracoxib,
rofeCianilg| vadecaib, bhr&oxfBaberﬂO)Nd)89 55-6pya6@set ohiliitoes; §‘ﬂfd@@ s, such as
aspi%%s_gfclgg?yléﬁt mf{%%eetg.;[c% d'xablg’ﬁ 60 931buﬁrof (:lalikg xfﬁnegtrec%gtbr a{ltagomsts
DME’?.D I5 gu&ﬁﬁs h@ghotroxah I’agerﬁtmalA,l rl:d:eﬁtor mm sddoum Shoingl Bedkers, such

o B SMBrEter it S speia R el 8ek st gopapentin and
relaeﬁ caﬂnpoddd§ tri@aﬁeﬁtidmeﬁarﬁﬁﬁwﬂ_@Samicriﬁddmdyneatonalsgablﬂjslag antiepileptic

dru%som’gP%ﬁlglgﬁrgéc UP% (3 1{}]3%{0r SouF egs veHo%xgle,Gcipé é glg?%eélcg\z&%pglaesthetlcs

SHTY. @oml?al arh d\slotr15ta662£0888amp:be Bagathiptawt nagdtriptah, &ohﬁ@txmm, eletriptan,
t al

frov@”@fﬁ’@ ok °§tPgady°re?Z a ! rel—f’a?t UPgalQloétEgﬁﬂcl;ls%big;&S EP; receptor
ligaklse (bPRRdT et br Héa,ndélmﬁlaﬁ’&@&@sts WO Gh 24386 aMIDED;7 Artlgb@ipts; bradykinin

WD 98/ 35666, .99/ 6 0/ 1837 ~
T T
drugsdapt e{(]jbra? Ofentidude, pan@iplar 1at1mgn| I?MA@m&mlgn ttslumefmlﬂ@ omiHd's compounds.
Whérh?hﬁgrﬁrgB% § &rﬁlugft‘c{ mrmé%% Ina SHCY%Xh g‘t%gretggrggéu ic Q%&Ys He c%ﬁ‘ngounds may

e form processe
be AgPEgtredtitieh &quenmem)t omsnnulfﬁhe)uplly bg esscapfertidng rqteesent
| nvgdéh%rﬁl ?hsxgléorrss aren(]ilscl(fsle n&fog?ggeig{trﬂk% rSglgE 9b§] U%S ,633,272;

USﬂmmamsa;moam aﬁ«bUBﬁ,@f)l meambnwé@ ﬁd/zsamewm BRBHISE, WO 98103454,

wd ('}:‘452%%1' n Q%X%fso L\{vplo 1@&%{)()&/?20‘6%' RPofh3g31, WOO01/58881 and
wabedesidbed |n Lachman et aI , The Theory and Practice
o AR TR R Syl B e
dns@&emhargnﬁme)endmemerb,emaa bevetleered FriomgSGS518 (Saegls) BGC20 761 (BTG
disclosed in 'W000/34242), WAY466 (Wyeth), PO4368554 (Hoffman le Roche), BVT5132
(Biovitron) and LY483518 (Lily), SB742457 (GSK) and/or compounds disclosed as Example 1 to
50 in WO03/080580.
The compound of the present invention may be administered in combination with other
active substances such as SHT3 antagonists, NK-1 antagonists, serotonin agonists, selective
serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake inhibitors (SNRI), tricyclic

antidepressants and/or dopaminergic antidepressants.
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procedure using a mll in which at |east sone of the

surfaces are nmade of nylon (polyam de) conprising one
woroomotR37 nt ernal | ubricants, for use in the PCI/EP2006/007812

preparation of solid particles of a drug substance in

na%ﬂ?br t BIQIJIJ!" glrii-tz? fnps[s \Vhl(!hr}ﬂ%rb%tngc{ ln%&plg?lgt.l(;n%? B ES‘J d of the

i nVENtT On  Pr ovi preparing conpo ds
inveofiortsmlddn\f@rekhmpie Dnriana%mopearztm%cubramtffcwmmdmprl si ng

SRt SO e ALTRE S G { ST B LA i e O of e
inveati@niendesgumamgtanr raswolwlmgwfambmn nmamprmdprl sing a

t , de i | \

USRSt SR B R s a a ab Do R SR} e ipvention
inclideeluamdting dithliopigmi, ﬁentoygincaﬂhlvpxamhq: qpemodetsuspéahm@ raercﬁline,
Zlmtlglgecoar se conmpound in a liquid medium Ry "suspension”

f'S"feant that the compound is essentially insoluble in

t heSuhtamu SNRisedhicimRehr eséintcambingtidn with te nerdipaind ntihe deention
ol vag.lujg%lg rqlerclmyanUsn ng the process of the present

?nvé 10 he "average particle size of coarse conpound

of Sdnteblt: mpgcitq apridapegssdnes wipchtroayl bems¢dingpabaiem Wik acompound of

nt a u avo ids.t e

e BEBBNAGRCY At A AT SEFR A RLERRI SRERRITY

aguRotisle lmmrrmmnrgio arbeiem‘abpree tveidh trey bhesediin ¢dnrignationprb es

o for ceutically

Comgg%ngira?grblmve &7 1\?231“?6\/%1){(1%0? &of Q’B?’E@Ezﬁi in from about 1%

to (bcumiouﬁd);%fvthmprewt tnab1t1y>nfrmaamsabmmomb()%wrowab(BD&E4SG%it0rS- The
PDléf%, m{nrt]ntor us€ u?q'gtélles, (}ﬁ\teJe(r)lg }r)n %Q}/ Gé) 3 ar %gﬁ(??lgg %H@Q kA M [BYihe PDE4
enzatcapyiat 8 d\mbmreshb uttl ie as BPE# erhebiwphiagdh waick lsQn'lY gib¢seentially only a
PD%? 1nh1‘%¥t§r§gl%tStO%}bploigrlldéavgl]l&nl(xFl)%g t(g Q%e%ﬁg ?ﬁ%@%t{ingp { ﬁ%ﬁﬁ@dtf@g:ffect other
merﬂbmeqiﬁtthEEdamlyast welgag hléE/eoGeIEfatlle'rlt wipréfermagl W oisqa PDE4 antagonist
whi r nac ra 10,0f aB&RQ)Sl %) ater asgre Xs eré}{) fglr We%%l catalytic form

ar mace ti calol accéptable ex0| lents nost suit
whlélobmem Elrhprast abh Ialfsat afﬁmbadmdldsqbbmhedﬁw fiog therferm which bmds rolipram
o 025 L LA S OB OO et
treaeng;mﬂaynhaﬂmyprctq@)bmmhdwmorsel | ul ose; and earners such
ar boh r

Cher TAvaAt: s FheCyne SRAC R Blmad BoRelNat DRLIATONPE + RAPDE 4 a
whith@hivitbisibig. rmy: eﬁ(pﬂamdmen fqrmhqsps@emfdfmxwtﬂ)ﬂdﬁﬂ%@mﬁ}# in two distinct
o Cel é)ne.llﬁgc% tfxel_ﬁ'(v%‘)of p(%h%f %pgndfcfeglm ?ngé"l;vltﬁ)a}ugthoafﬁpgr%hﬂ%q}% other binds

esent 1 nvention na
theiefbernﬁmbsleqwératlos’tdﬁmwf H‘reyprcfgrr@bh@%mﬂl tgtprstqfefor use in this invention

w111 ﬂ{)geo?%nggou&ﬁs w% . RaQ/\é\dfrsalué%p(t’ﬂé# &Jggtll ’ratlo &, fwnlidagﬁds which

esen I nventi on provi rocess for
prefal'eep:atyl inigb@é cAMP catalytic activity where the enzyme is in the form that binds rolipram

with a low affinity, thereby reducing the side effects which apparently are linked to inhibiting the
form which binds rolipram with a high affinity. Another way to state this is that the preferred
compounds will have an ICs, ratio of about 0.1 or greater as regards the ICs, for the PDE 4 catalytic
form which binds rolipram with a high affinity divided by the ICs, for the form which binds
rolipram with a low affinity.

Reference is made to U.S. patent 5,998,428, which describes these methods in more detail.

It is incorporated herein in full as though set forth herein.
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phar maceuti cal conposition containing a conpound of
the present invention which process conprises
w@ewdoci2ay conpound of formula (1) or a PCT/EP2006/007812
phar maceuti cal ly acceptabl e derivative thereof in
rti c 1 m opt : : ryi
v enhag Wl BT B8, AR YRR NI AR of reacer
thanrmf’f encpisraﬂcmmmuhose ad»r’myma(im}epmgblramcxélgreiam thaott 0.
ex% ﬁg@nrt E?Specé\ ang%t%oals oaﬁ %ngr%oc}u?a?org D }:/oemgouggl of %n%fla (I) and their
phaﬁﬁbmmbaly(dcaepmbleadephawmom tdmtogdtioy watb@d’mfalbhlebd@md ahamaceutical
t her eof | nrlsn llgic mgma npound of formula (1) or a
ComBﬂsé?Wﬁé%’U? CRYY BECEPTIAbl e depviate thereof is
pr es @nther an;pambf uﬂe paemlooIlseasmethodwdnapmgluagjdhadréerﬁ tor pxaniphe asthma,
brork?gxlnislxgéiililpgqy% ma, )%léflzr%nc rgltnms gspl% ri//%as?rgsl’sltslgg(ﬁlo%g agio%pltaﬁcmres disease,

farnfeeﬁmll@l clﬁf)nlalbstmaiwrpuMonetyhhfeaieL LORD vamkicoligh arsietisorder which can
cess Oun

! h
be tmagal\% ebdp auator wmcnoﬁo I'ISCS rr:l;]mger?IgyLooar %%%ai( ln)clud@g man, an

161 I on. step
cffeathy phacess & aCBUrmyddeftdcnowa pharhdveutantly alcmtatbtsh dglvatlve thereof

freeze ray _granul ati.o
(COTPP?éIE‘i Prg 0%18@% (%)p?ngy%alg %armaceutlc rflly accéi'ﬂ? ?«%’dgrl : e%g} raSeJd an effective
amoﬁhﬂ ofafPiHaaslebitce ohm pl@mmsceamcsallyvedcleptkm@mwquth@e@fr t
L%%g(?ljéfx /s{)éc thek:) 1ende ! arl‘Sﬁ%le? %léeoor} ? f %@tllvls ggount of a CB)Z/ modulator

garne using aspra
or ﬁir;y(ﬁfm&emha]@s aacdpftab]el éerMa‘nw t}&moéy(cﬁ)my@mdf Nifr tprmula (I) and their

pha%zﬁﬁftlg%]% u A aptgble env%tlve%edr%ean e (:%I'\]/e aa?notuﬁp Jf a PDE4 m}i}]lbltor or a

r man n a further aspect t
phanmantcalmcpfpmMaj@vawp hlmrwé(retht memlfactorpds imediormeas in the treatment

re defi
of 1'8}?[ ‘ﬁ?"ﬁ eﬁ é)r Bxamvee? Qs% i)ronglgtg I %p@sg % lgrrg‘cerﬂmﬂg\’\g:%lra dory distress
syndtbme qu gmulfz&nc(ek ¥ dfseﬁsé (fwadr bymg;nhaynqutytnmgwt helmoew |dtsgast, (COPD)

sus on. In di t he pharmaceuti cal
Mo, & .
and ¢§ %enm%{lél aﬁglrreeﬁ@r)lqo Cgﬁlea efined, further conprises

HPM&hm as«elnherem doegs carh have 15 Wimbaw, off orme wadnickuded pradheive, non-

1 to.10%.w w. ptor compounds for
pro{lﬁgg‘? queﬁéewﬁ‘éet 3 mai W en |Doqar%g°rfay e used in

conhifiater aspeatiof the mtweemontlmpapemapl@ cagesingan ¢ifactiexamgyneof a CB 2
mofg?t%r 6)?|pbarmatc%)u:ﬁl%alla/)s(a%ger}])ta%?e cf’eg S2% Xﬂepeo&%%ﬁ]?glg@ls lgf formula (I) and their

pareCOX|
phaﬁﬁdcbmﬁmlj{}g apap@ble ndiriyativer)s and\NSAlelfeetve sanadunt ©f zes BPER niphibitor or a

diclo t haci n, nabunetone or | buprofen;
phaF@ﬁﬁ‘g{C??y cceprtarelgeepng?twaent agoni sts; DMARD s such as

met h@sibexat eeDEtenosimmuids r ec:ept or C'agoni [sYamo-4s(@etiyelppentyloxy-4-

channel bl ockers, such as |anotp NVDA recegt

method e BSOS eGP Al KBRBDES OME R G5 Ee, Fcarbomethoxy-

4- C%QQR@QB/J:IBpr@fS‘)detﬁb;@I—ﬁglfﬁl@ﬁﬁ@thﬂﬁﬁ)heﬁ)fl)cw&elx@n 1-one, and cis [4-cyano-
anti depressants such as_amtp

4- (%fﬁmprqulm?&%wrdé%vqr%?fb%YH‘?%@QIYC%H‘&“Srﬁ‘ﬁn‘ﬁﬁ? S FEdRYe by the
pro!lzéggydlbdefs&fb%d %ﬁm ﬁen‘(s?ﬂ_'?_ﬁ 686l HiRY; 5,999, 43180  AMAdrJESEAL Sihibitors, specific
ocal anaesthetics agoni sts, s
inhigytenvpy ek eavelter 1561 TR W e £hv D Dy %laff%? %ﬁ[f%nMEDf‘&& (Hofgen,
N. ! gL rispt ®MC Int Symp Med Chem (Sept 6-10, Edinburgh) 1998, Abst P.98); a 9-
benzyladenine derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience and
Schering-Plough; a benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787; Parke-
Davis/Warner-Lambert); a benzodioxole derivative Kyowa Hakko disclosed in WO 9916766; V-

11294A from Napp (Landells, L.J. ef al. Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23,
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frovatriptan, alnotpptan or rizatriptan; EPi receptor

| i gands, EP4 receptor hgands; EP2 receptor |igands;
wWERBR70erept or | i gands; EP4 antagoni sts; EP2 anP@EmBPi086/607812

and EP3 ant agoni sts; bradykinin receptor | i gands and

Gen\é?qrjbllé)bg]f @Pgeﬁzg%ﬂpi %ﬁ? bsﬁ-ﬁ?gg& urgl :bs? (gA%rréfhrence léo 162401-32-3)
woZi S, comoungs, HV%eﬂéﬂ?ﬂ'&%g e i%ign?%ﬁ 1.

Comp?mndﬁl HBlyzl xéhitadrs 41t dtseloed oai faber2 seguenMGNBIRY. Specifically
si nul tanequsl y. by a [ route onal
selcBefeirs FRRTR HPEEr AN L Se fotefir e p B Bt ORgeCC 2052, P840
Clpa%‘lsfgmﬁﬁ,geﬁ-zgmf)ﬁwrﬁzml, L%?zg%ﬁ 18286, LdSﬂ)lﬁﬁ)]led)gfﬂaramdst, GW-3600,
‘ . ; . 8
v oS R IC AW ST BT A DS NAEBO e PR 0241, ORG-30029
PDNMS F%JEQQ%{—]&WQ aGiBit, d;ohpvmmmsmsa,nﬂpmzsl8183114132294 RPR-
.Ul 1 abl e £anpaun 0
13274 K H30 o Br PO ATty S S A a sk Logfal b Sm212006,
SBza(matgncsmanQ -y bpzawNeot®d S M78ES5 18- (z(sn)égu $)2585, tibenelast,
0 G dj 4242),. WAY466
tOIaF‘*Wlé‘thg&ﬁ Soush o Rafanlo SRR R P altes
Bleﬁ%bﬁlhﬁﬂt) tha PB4 Y4B8adSis (tlbdtat) frorSBN4RAST, A BEK)2-281d/NiiS-613, D-
osed .as le 1 to 50 in W03/ 080580.

441§hﬁp®gﬁp lﬂﬂ%"lg\f @H@‘lﬁ?@&%%l nventi on may be

ad gﬂ?dﬁhﬁduﬂdisedf the edehi matriton iyt Jﬂscobhenf uae:ﬁn Vteatmg atherosclerosis in

ubst ances such, as .5 n
conTBRBUR T B SR PLERBE: PO BEP SIS “PALTE e i afgnal, ani-
hypbdidhkidh ta@ct’rﬁ of Sﬁlabént m?rog&dﬁegw abplan ;e ERﬁﬂ}b(;}a{ akene |ahbWebmt1®d<s cholesterol
ricyclic antidepressan an opa

S-‘/“é“ﬁ%‘? H@‘bﬁ”&ss b @&t B%Iaét‘é’ﬁ%ém%ﬁ‘tw gon ‘i’??s‘:ogm%@ i Sensgbsers calcium
chabf€ AnfaforG@dTDiBxainpen obfagéhe faolwpernngd Lofa) tilmdudenthe rHImnm&osphonates

i ncl. ud I S 0
cesigien it S SRS € ABPESLERD SRR Ak ES Nz R (ggphr 54 ane
SmitteK 1Lh8 Bt et HamG Ol s o6 antiytipeitdneion @gq:mmmd andiott - convertmg enzyme
oL B AR 2 BB crane
blo€k@fSPPIRA irthiHitow, ilbosttquedﬂxrfpénslnd of the | nvent| on i ncI ude

par Seat Hotoriirgr Msrory o PEiFE e ST R Wi fragdnvention and
a stﬁhﬂrﬂle\yfhhﬁi‘brﬂayveb énorgiecladsof Clmhéatel’taﬂ(bvmmnwagdmtst an@ include atorvastatin,

ound of t I nvent

51m¥%gtg%thW§Stat§u F‘fré‘BFt&m{ :fﬁlggﬁ(t: '[1in,C {a\ﬁ ech? ‘;zgﬁs(g (%\{/%gir%fﬁrred to as S-
4520p¥sthezesed. iTheaanhigaat han bWaﬁhlr@st@eﬂrmmwbdamfally the same time or at
different times, according to the discretion of the physician.

A further possible combination therapy will be the use of a compound of the present
invention and an anti-diabetic agent or an insulin sensitiser. Within this class, possible compounds
for use with a compound of the present invention include the PPARgamma activators, for instance
G1262570 (Glaxo Wellcome) and also the glitazone class of compounds such as rosiglitazone
(Avandia, SmithKline Beecham), troglitazone and pioglitazone.

It will be appreciated that the compounds of any of the above combinations or

compositions may be administered simultaneously (either in the same or different pharmaceutical

formulations), separately or sequentially.
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the invention include | mpramne, amtpptihne,

chl om pram ne and nortpptiline Suitable dopam nergic
wa@piordepsessant s whi ch may be used i n conbi nat POIYER2OD6007812

a conpound of the invention include bupropion and

h . |

The GRS T GO RS o O TS0E PR BITSPEDT HGF EDRpund of formula
(1) driahyihbinta0éutidsief ddceritabld dirvati vevibaredfasgery Wik adimyhet drppend agent or

that is known to inhibit the PDE4 enzynme or which is
a8MYi-scovered to act in as PDE4 inhibitor, and which is

onl Phe@omdHaedis Irﬂhﬂrgd 10 I’ab(yVeanaEDEﬁvehf&hilebd @esenrdtfor use in the form of a

conpound ich i bit, to a de f. exh bltlngf1
PP PR e et Bih eb e HERE i Blig B s Sgpinaton o
defied dboas togBid. witen phainbyeutitally scqpable rchedr bnememenac@ﬁﬁﬁe a further

ant agoni st .whi % n 1 C50 rati 8 d
sspjf 8L R PogLPeud C G PR Pt beBRO Bl i coe sdminisere
eithfraeqewd glor blhﬂldSnebﬁﬁly prsaparme dicoanbltied bhaifnﬁctdtltltay fcdmuiad@d

WY AR C) OBl BUAGS PBT e B ESEP O RUERUT SR Gy eor s vsed n
combatibraith 8R&ond t}hraB@Eé agéit abive ugaokt ithe stameatsezrsg state the dose of each
i nfl ammat.i.on .and ropnchodi | at.ors ere :
compBeh Mg BT SRS S P OGN, MORSLYCE - SEaRRIadtses vil be

readiBPapgreinBDEy thpseakillahincthe amahi bi t ors bi nd. One
expl anation for these observations is that hPDE 4
exists in two distinct forms. One binds the |likes of
Detéi@hinfticind faaan abamvid TRl IR'eraepmi Agmﬁzstmcghmf finity while

the ot her hi ndgs ese co ow affinity.

Thel By SHBFPBG1 PoRA ERihi Tare: of P oy oG abRAER A foinaa ) wa
detdriinedin Rborddrick wird tHelfolb@viapegpotimeisalwhtield. have a

salutary therapeutic ratio, i.e., conpounds which

preferentially inhibit cAMP catalytic activity where
Ex;iehi@neamymhdcs in the formthat binds rolipramw th a

ow,af f there ng the sid eff ct s .whi
oIt P el Pl B R At SRl €1 recepror
werbigaitgatédObyl pregratioh bharaexpragbiomtdssatte tinto thanoth elnronmymtablocus of yeast

st [ s that the f ed compoun hav
Straé’n%@@r@ﬁ Baséefttea?%ﬂfteg ﬁ@%gr%ue{j ©r a8 1P h%m%hgm receptor
ﬂanké?ﬁy ft}QLyebigei}IF[DEr(ﬂ?(ﬂﬁttahyd b crnﬂ ©f mBnhz:%lgnomamdtsausnmftipnaamrminator

Wi a_hi

sealir it B nag o1 B R T PRy Rl e S loha
subtifd® wiacHih&S.C-eahieslts 5111988¢14528£ wahl archre@@sm whie ghetr@sginal 5 amino

h il
scib gt P GRS SEE Rers Rt i PR g Thd TRpEg e Rere grown a

30°CNRAI Ridi®sSnBER EbageePRic) yeadmrhécﬁ@r(@umhdz @hd ke (391), Methods in
IC50 ratio of greater than O 5 and partjcul arly t hose
wLH:uTne)toAa

Enzyeiriosyntd- ha)ilsging wagh mppfﬁﬁe@ﬁeﬁeﬁ FJP%%}W“C phase

(apl%gefﬁ{e]}pgobh)gnﬂpventl on is a CB2 nodul ator (a conpound
forrmula (1) and their pharnaceuti cal Igﬁacc

der Aoty asie pispehBt AGtTYnsioke Hn PYBER4 Fhni g %?t?‘srfamemfa“on
reqﬂ%rtw&k‘ﬁcé 66% maximal response) were estimated using 4 fold dilutions (BiomekEFX,

Beckman) into DMSO. Agonist solutions in DMSO (1% final assay volume) were transferred into
black microtitre plates from Greiner (384-well). Cells were suspended at a density of 0.2 ODgoo/ml
in SC media lacking histidine, uracil, tryptophan, adenine and leucine and supplemented with
10mM 3-aminotriazole, 0.1M sodium phosphate pH 7.0, and 10uM fluorescein di-B-D-
glucopyranoside (FDGlu). This mixture (50ul per well) was added to agonist in the assay plates
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conpositions conprising said conmbination A further

aspect of the invention is a nethod of treating | ung
wae@otess for exanpl e asthma, bronchitis, enpPgEERMN6/007812

aIIergic rhinitis, respiratory distress syndrone,

(Mugtﬁig? o&% ?@n‘%sly%%rpﬁbgl S{;‘%gtil gt %@%%E%&ﬁﬁnﬁdu Cglécgre?]cence rgsultmg from

deg@i£RAGEFDEM eNflGaftcdie did Badxeguminkde, &n hfdog@och yeatfcmz,me produced

dun%lﬁgcob)gggt Lglétgtﬁsg}ggrg?@hsw%se%e}ter& r@%ﬁly%am cence mlcrotlgre plate reader

(Teah poaaeaUsHd G dlJLyanage eptiabbe waaildngat #8nt; Iaeﬁsemﬁ wavelength: 535nm).
(conpounds, of fornula I and their ceut | cqjlg ‘

Fluocrlise £ Ji3F 810&&(} ?g?gis %cbong?ptrg?(fne %ratw lj:Hrtve 1ftteausmg a four

paranidked fitnbigehdrae aO&on@en}ﬁ’ﬁﬁfrﬁBf&eutvhlealEfﬁc@gdﬁ@t)&lhhfcalculated from the
derivative thereof. An additional aspect of the

cquatidention is the use of an effective anount of a CB2
nodgLaipmﬁggm@ﬂQMamngggytycahhym@dmemmagkeommr|vatlve
thereofgéconpounds of formula &{ d fivel
phat HEe KdEiomaid ¥ W seratyie & 8 HET U‘é’é‘)‘“%ﬂ“ {pinimum respectively

fron® tHe@OhécviQattumiffett @irveafoPBEdpduniXhiahd Ma@fi -8, and Mln[HU"lO] are the fitted

phar maceut.i cal | acce abI derivative.t er eo :
PR U B BY P RO L ABIE {1-TNGUEY BRGNS BY (PGeR)3-(11-
Din@thsepten af7an, 1eﬁ(—&iﬂiﬁh)eir(a$1hl}ldifﬁxy beanahhylicd]- dlemzbgbsgman&-
B e DL Fo S35 2 S 5 55 R B were s
frol@ R lefigibh ve pul nonary di sease, (COPD) and cough or for

t he cture of brocodil at or. When used herein

d@ﬁﬁ':% %HV@“Q‘ﬁEﬁ%@P”%f forns and incl udes
pr OWHEk | BCy (R0 HISQBUEC, ¥Esontpyiel X aiehBC i, ¥y o) @ Sty aitt210.
COPD associ ated. A further aspect of the invention is

a patient pack conprsng an effective anobunt of a CB 2
N dTHeado@fpo@ids df FRANPIEC € tid DT aleteyteariCepbrdbigao des meabil wed had ECso

T M RN NN TN T ep—

resuth EREA hrv @verii@Rsl Bf a afmt@r P&gerimuiitsbi t or or a
pharmaceutically acceptabl e derivative Possi bl e PDE4
conpounds are a s [cyano-4-(3-cycl opentyl oxy-4-

DetBRhiRQKOPITRANh Il OB FeReftocagdmistWedviey al so known as

CI| m | ast. or o(r 2- car ponet hox
9855 S RO 2L SRR Copemogh o, by © s
detén)qmy@ irodeesrasmck woh ehe fan@viag sxpedmeytammethod.

4- (3-cycl opropyl met hoxy- 4-di f |1 uor onet hoxyphenyl ) cycl oh

exan-1-ol]. They can be nmade by the processed
Emﬁemﬁmhhadnmnlus patents 5,449,686 and 5, 552, 438. Clher

O AL RS T o BB 95 WGBS o2 s
werE@BleﬁQed tofm@ggrtiolNof &t exlessidibtdssdiE Mo It &Y oiroiesbn@h &rrus of yeast
stral(nSEH\&Ygf. llq'lis [(;:a(xjsserEe cro%g%tec} %?%N&%&uegéeggr}cbdi%g s%ﬁe human CB2 receptor
flanked by the yeast GPD promoter to the 5' end of CB2 and a yeast transcriptional terminator
sequence to the 3' end of CB2. MMY23 expresses a yeast/mammalian chimeric G-protein alpha
subunit in which the C-terminal 5 amino acids of Gpal are replaced with the C-terminal 5 amino
acids of human Gail/2 (as described in Brown ez al. (2000), Yeast 16:11-22). Cells were grown at
30°C in liquid Synthetic Complete (SC) yeast media (Guthrie and Fink (1991), Methods in
Enzymology, Vol. 194) lacking uracil, tryptophan, adenine and leucine to late logarithmic phase
(approximately 6 ODgoo/ml).
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benzyl adeni ne derivative nom nated NCS-613 (1 NSERM ;

D- 4418 from Chirosci ence and Schering- Pl ough; a
Wherwzoti2azepi ne PDE4 inhibitor identified as QPECL/ORB06/007812

(Pl} 168787; Parke- Davi s/ Warner-Lanbert); a

odi oxol e derivatiye Kyo Hak k clps ~
991 ébsts \fre fiezpérfi an’ rl}j soYV%() S 1n M‘gbs E? leueg txpéoncemratlon
requied oo drofddvenio /Cmagmﬁhrresmsm Soe e@@ezptd 19n @23, f@e;lrriakna?ns (BiomekFX,

Bec%%%g]’?t %ﬁenc 1SP °é‘2£61 %Bﬁgé(léz nga?%]gts a?all%rH \Jée?%%“med into

blacQleékBﬁt@fS;)latéx tom BykinGUB e wel)nOwlisAldramapended atea deosrpoaf R ODeoo/ml

in g‘fd EﬁéHTI%C or|g t;lémlel‘"%(r)ac T%gggo%a %%y ’aig%ui.cfngﬁgd esFJ%;%éTented with

10mRDELaimninbirlakdlgr 9. 184 asodiuﬁrclpdm@datenp}ﬁ)a@és alRd t UM forescein di-B-D-

oL RaER S heaLL (SR EEL S LS AT b oy i

Mufserai0 582, LEERs1848, Aebpasdnlisng, 30@‘f&2&6ﬁﬁlrs BRor2@3dc2Iresulting from
D- 22888, D-4396, denbufyl hne, filam nast GwW 3600,

degragaign IPASPG Ko Huppzsen Rus BEECEICHETS 4t JIURHIOUNERYZIRANC produced

urlwagﬁgﬁﬁﬁul%@p@%h MMd uBB@a @Q3rescence microtitre plate reader
pentoxifylline, piclam]|ast rg RPR- 1. 17658l ,
(TeRpRYIH2H4%, Orhéh@sbﬁtﬂcﬂaﬁ@waiﬁg L fgipn wavelength: 535am).

Fludfcdr344s %Q&Qed @%Ir‘%pg&ﬂ)%uncﬁﬁ%wﬁéﬁon aﬁBZﬂ:ralﬁg@ cuiSB-fidd using a four
1600, SB212066, SB212179, SDZ-1SQ

paragieer 1 26.051T 8020068 L3Horo B! VB drBFi (Bt b ey &ﬁf%ﬁ%d from the
equdtleR- 29646, V-1 1294A, YM 58997 YM 976 and zardavepne

In one enbodi nent the PDE4 i nhi bltor is s%eﬁst ed from

Ci I%mT%@t‘[comw11’2‘“%81ilz°u"dNé§4"’6‘tt'32'° Tpwyg X °1018, V-1

129\414‘&9. Nﬁf([compounJ @&rtd Mﬁn[CI A.g,,‘}Q ar@ﬂi&'ﬂﬁﬂdﬂl dax@funt el pImas@ntespectively
invention may al so be_of use i

fronatﬂi?ecroagf@%‘f%sfif@cﬁ I EoiRh PAERUBH MaP‘ﬁ%[Hum and Mingwzio) are the fitted
max@Rtih ah& Prﬁﬁllﬂuﬁi AagRiively BbhithatdieEnaabeeict eurve for (6aR,10aR)-3-(1,1'*-

anti -di abeti | C, antl-angl nal rt g nt O
Dimgiho g0 GrL 11 GG e o ER B G ThE By -
methdel Hﬁ@l@hﬁlaﬂﬁﬂﬁfr&h ToVid) "Bl cSfettifinid 1 iratiso @) @%ues were calculated

statins, anti-oxidants such as probucol, insulin
frorg f1€AYAI8Br s, cal ci um channel ant agoni sts. Exanples of

agemgha‘mso!wqmghngcjvp,(,%b |dncl ude t he 037
am nophosphonat es  descr.i in !
08/ YBEs 0L xomoes airate KCaf O\%O@ggéé%‘(lg 5()@9%1\%\% e KRG ofefi 210
Smi t hkhne Beechan). Exanples of antihyerpertensi on
agents are angl ot ensj n-convertin
angl 5t @FweRds of Fgpaples t%\ﬁ%/ F§EniFLt acc&%g/to R‘Eﬁ tHod 'and had ECy,
valdeE‘ Rk RBHORNE and b:'fﬁlﬁk)e F&8ue Gia:LSIiWHﬁ mbanned hivhacleafigsinoRDEB2 receptor.
i nhi bitors, al dosteron ckers A possi bl e
Theggt5 BAEN A 2YFRECRPY W er eeXP‘Hlé“elﬁ‘%Se of a conpound of
the present i nventl on and a statin. The statins are a
wel | known cl ass of chol ester ol rin ent s
| MBI SR e pwntat a?FOV% (9t v, PrefH0s had an EMR
of LERYAFHaALD M the kBIashAtdcBptol ByBShath VARG 120 t14€512]2)0(11at}$d:B2 yeast
recerpteofreagsrag dCc}rr?po%EdsSof Examples 1-5, and 7-22 had at least a tenfold lower EMR for CB2

over CB1. The results given are averages of a number of experiments.
Measurement of CB2 agonist effects in a reporter gene assay

Experimental Method
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4522, Astra Zeneca). The two agents may be

adm ni stered at substantially the sane tine or at
walego7et2at times, according to the discretion BPET/ERM06/007812

physi cian. A further possible conbination therapy wll

é[%f?goalst q{b ts werenzpe? lij'nnlldl‘legflsntl a I‘CE r‘?e% %ene as yiegéérsg E‘tugiggwere

IC ag ent or In sensi
peerVnﬁehluﬁmtz hICSHGBKaSSI,I llmtebﬂn@ }umpmnnhsmﬁmrf“ﬂygerqpﬁqrw@ﬂ K1 CRB2

CR‘%E&E&EH&EQ £ S”ast g?@onaéléle%/reﬁsgi Iaggle:‘ L(rlﬁé %gof% g%ﬂe construct
com\ﬁéklhg:mmganeafmdlualfesase uhder gletcamar ef mhlasb caiMlt@moumicsnem binding
protﬂn 8r(ﬁnosfezr6 anl tae:%‘é 9&51% m%r%a'las‘\ésa H%traic%lﬁlfgr c egéegsglrgzg%manacnpnon of
the Iubl&IrasE tgaqecznmﬂeunuhsqmt Enyucodn ofHaci feloow. eTkwosrxbneMn @ heeiforase is
meaf;lg?(? %'S c{dimﬁ)n%h{eﬁa geah%eof Slgmgpl%t?}gen&%?lrey arall,rr]én é)ll%gig%/the substrate for
lumfeﬁi‘sﬂﬂhﬂhﬂedﬁﬂ)m Ei}wdﬂaﬁ\éﬂ @(’) 16819% eﬂuecﬂultait repTtnm 1eauy eénthe generation
Ofl'tééurfbf“[“r'g\é! dbéuc’éldn A 10%\6{0 %SCfenrtlllgﬁc’ n%%l(u?tgragl?%g%rf@wl%z CRE-LUC
cell:p faskwhio pridicak Ingarle:d mmoetaadmlnéuodfetasa/@dpre\mon dradr(@¥ agonists inhibit this
resp?ﬁ et&lgsrgHyaI%pC%ZfC?{éE; Dﬁ& ce strgag%fételxgre%gae}p%h el %gce&%t?tubve CB2

I ons erre nveni ent
receproe s@ivitgdTHhie wasiew@rdometitn he feaix parofiengs thm meatieg thecells w1th the inverse

agorélatngﬁi&%% or%@ t r1]nl“ésbeporr]ea lgsrem gls%rea(%m nt gggéll %ﬁdv@‘{‘ﬁ eliminate

bl hat 1 on as ove to
conWtﬁthea:mhacremcwivm&duybcm@osept anb®. car rier or
exci pient conprise a further aspect of the invention
The indivi dual conponents of such conbi nati ons nay be
Meshdad ni stered eit her sequenti ally or si mul t aneously in

cogSEEE LR T S k| Ao o
No. aaﬁﬁpﬂnmlseppﬂtgmnvﬂtmw% EES é@rbcq §augied160ﬁ0@é®ﬁtym¢hét5mnnl G418

t 1
(Gll%cg ath G624 82:72 e@({?ﬁﬁ Lf ﬁ?%?&éca& ﬂl\ylg‘ at%sltlo y1*6887 -010). Cells

%ease ose
werél gfoﬁaerasﬁmmm)lhmmuMem ttRencanied Mudclmsﬂukeﬁ\ﬂélﬂﬁr@at No. 178883) in

pr.opr.i at e, do L, | . be I d

2 8P PR £ 0O Yo B AL PR AL LS. e
growbaexliowasAgoaded MitA(ﬁN’IBMt’E/l Zﬁkcéllma(l@'afb)l, Qai Ho.CBB3 I-edfe perdaining
1008]91? re}:;l'}sﬁI B dltnlvc\:/rlset %ggr(l)lrstd gﬁgg@gmg] Qﬁd ?lfﬁ 8&&3{%%0 %cé%l)ed%%"c for 30-60mins.
Flagkx pefei rimett @licervathrisehl Diakpedol sphasphhte betféredisaeagiBS, Gibeo Cat. No.

141§§ﬂ%§b| 58}”% %Eé‘fs " evrllC%{)QS)}] f&rel|0h1§ns(?ﬁ( @61‘9 C‘Jsfl\}}gsehy(g}x%néﬂ No.

nol dept or wer e ration
15086-03). €xliy ess ldemchcdibs eblagp blmv@o thh @afucraaé thﬁmekb ﬁmmmln made up to

SOHE]%W and censﬁtlfugct:c{ & 290){%'\{%2 ﬁﬂmThﬁ% c%@fc’lﬁzt b&s r%%[]?deﬁ&egqin 24mls of
sequence encodl uman rece

phenol-red free DMEM/F12 assay buffer (G1bco Cat. No. 11039-021) and 50ul of cell suspension
(approximately 50,000 cells) added to 96 well plates (Costar, Cat. No. 3904 - clear bottomed black
well plates) containing 50ul of test agonist in 2uM forskolin (final assay concentration of 1pM
FSK). Test agonists were prepared as 10mM solutions in DMSO and diluted into phenol-red free
DMEM/F12 assay buffer containing 2uM forskolin to produce a 20uM solution of test agonist.
Subsequent serial dilutions of test agonist were prepared in the assay buffer containing forskolin

and each test agonist was routinely examined over a final assay concentration range of 10puM to

10nM (or lower if required). The plates were mixed on a plate shaker for Smins (800-1000 rpm)
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fl anked by the yeast GPD pronoter to the 5 end of CBl
and a yeast transcriptional term nator sequence to the

w@2002f0t720T CBI . MW23 expresses a yeast/ manmral PEREP2006/007812
chimeric Gprotei n al pha subunit in which the

and @e{\ 8%n£1f21 efd l;\.)neﬁm(p ?0 Zg%x% ]pla%)dam a @a{t? g/ll ?&f{‘%&ﬁ”shtg%abg glcubated

for 4-phrBn a)hmeltﬁeal%%(aZICHDG)S% YegominospBert at:m?(z) .The8p ws!l\plates were
300C in |
rem%gg rgm( ey aéc;rgﬂ%plgcueﬁl?t ﬁggns 15%1} re ?IIC%HE %rdﬁ%§£uchte

soluleH, plePér:d haokdimngo lth‘eaﬁanlufactufey’ﬁtu(}phcamns aﬂemlam \mnd sealed wnth

Tom S B L STLL B 5855 PR RSB 000 o

and %&nﬁﬁ@@@i brikly €5 1(s) be2 soon cindllyaluindesdeepUvasetbatioed using a

u 50% maxi mal response) were estimated using 4
Pad?aécfg %equﬁttsicﬂ'ﬂ MOBICBWEKFX, Beckman) into DVBO Agoni st

solutions in DMSO (1% final assay vol une) were
transferred into black mcrotitre plates from G ei ner

Data 483IV§8| | ). Cell's were suspended at a density of 0 2

For €108Q0Mhpdunid manﬁqermﬂhhtandrmf Khertgrskiirsiespobhseaand thedisi S0, for this effect was

detetir%.:glggm eécggrgej‘gel‘iqg% %‘ﬁ%%g%‘g? l}l‘ﬁ’&gﬂ wagﬁnc ugecp %gheoma)umal effect

of e@hdest aganivt fvhd.l@dbﬁ:@ﬁ:ﬁ irdlattlie {@&Bg{aumpg/ﬂf@nmdmbed bFBGIleJ() to provide an

Thi t dd d t
S, 300 Rt MBI, et L BOSDIER . e s o

HU? nau batdlae thatequaPeentfnariar 24 cEMEY forfthemmtesmpmmd
resulting fromdegradation nf FDA u tn fluorescein due
0 cog' ucanase, an endogenous yeast enzynme produced
Resdi$ | Ng agoni st-stinul ated cell growh, was determn ned
using a fluorescence mcrotitre plate reader (Tecan
Spectrofluor or LJL anal yst excitation wavel ength
Cords30nd¥ of exdngSés0ns, wane Il 2argit 40 tés&{ﬂmm)orcﬁhgmrtbis cettod andkad EMR values

| Qtt ai nst .conmp ound concent Qn_and jterativel
Ofl‘gﬁ?r\?’é??'iﬁ?éﬁuﬁ%?ﬁed‘ 2 5B graé%e g Offe RS Sener at e ay

concentration effect value Efficacy (En ) was

cal culated fromthe equation \ ] / MaXfHi no] -
Refffi€Af442i 0] ¢ 100% where Max [compound x | and M n
BOL{aB@ﬂﬂ)MUDdss)@soﬁDeCﬁsI&HasfH Regdativaxi pariphamidcammabinwigdneceptor CB2

ho%g-nﬁ%gqii:qia P}édna\%(r)ﬁ%tﬁohqe_ﬁgﬂq g?ﬁg tlh%ﬁﬁn oer%ce}:g:tgrr l%lﬁlo 241 responses.

Jouknat &/eﬂolﬂgxalmhmzanﬁ AT onemorg8pheed? vel y fromthe
concentration effect curve for (6aR 10aR)-3-(I,!1"-
Di et hyl heptyl)-6a, 7, 10, 10a-t et rahydro-| - hydr oxy- 6, 6-d
The PoRibWIg- &ldmiick eine ol basrat]vpy banad-limbgarfiche Erb2diients of the present
. available from Toc ps) Equieffective nolar ratio (EMR
invepiPles were cal cul ated fromthe equation EMR = EC50
[ conpound |I] / EC50 [HU210]

Abbreviations:

AcOH (acetic acid), Bn (benzyl), Bu, Pr, Me, Et (butyl, propyl, methyl ethyl), DMSO (dimethyl
sulfoxide), DCM (dichloromethane), DME (1,2-dimethoxyethane), DMF (N,N-
dimethylformamide), EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide), EtOAc (ethyl
acetate), EtOH (ethanol), HPLC (High pressure liquid chromatography), LC/MS (Liquid
chromatography/Mass spectroscopy), MDAP (Mass Directed AutoPurification), MeCN
(acetonitrile), MeOH (methanol), NMR (Nuclear Magnetic Resonance (spectrum)), NMP (N-
methyl pyrrolidone), SCX (strong cation exchanger e.g. Isolute SCX-2 cartridges), SPE (Solid
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Where EC50 [compound I'] is the EC O of conpound X and
EC50 [HU2i0) i the EC50 OF HU210 The conpounds o f

waEx@mpi®as7 1 to 22 were tested accordi ng to thi BCTYEP1v06007812
and had EC50 val ues >, 000nM and/or an efficacy of

Phagdelpiionl T R R S

doutidet eiphe, nlaﬁﬂrem,nnl_oﬁplaabmacb) noi d CB2 Receptor Agoni st
Activity The cannabi noid CB2 receptor agonist activity
of conpounds of formula (1) was determned in

Har@éagy dance with the fol |l owi ng experinmental nethod

Yeast (Saccharonyces cerevi si ae)
Watﬁré%gggg %%4\@ (f‘ijé]ehuman cannabi noi d CB2 recept or
Watwerses gﬁnerpatueqb by integration o f an expression
sette | e ura3 chronosomal | ocus of yeast
atgrts éﬂ“ﬁ%:ﬁﬁ‘{#s cassette consisted of DNA sequence
Wat@r@QOd’l mgectdtkﬂlebtlman CB2 receptor flanked by the yeast
D promt e the 5 end of CB2 and a yeast
Wa??éﬁé‘ﬁ’ﬂ’ﬂﬁ“&ﬁgfan?%Fm nator sequence to the 3' end o f
Wat@BZ%A\MEﬁoda)dpme&semcﬁctyeast /[ mammal i an chi nmeric
WG%PS&FI asubunlt in which the Gtermnal 5
AgH ATid are replaced with the C-termnal
Gilson 200 fﬂ&tlaﬁlb(d&ctﬁf hurmn Gail/2 (as described in Brown
et al ZOOOE} Yeast 16 11-22) Cells were grown at 30C
Gilsop ASPE§ YA EOMEIREL i ¢ Conpl ete (SC) yeast nmedia (GQuthrie
and Fink (1991), Methods in Enzynol ogy, Vol 194)
| acking uracil, tryptophan, adenine and |eucine to
Softwaré | ogarit hmi ¢ phase (approxi mately 6
Watcl90Q51Inhy Agas $5B2 wer e prepared as 10 mM solutions in
DMSO EC O val ues (the concentration required to
produce 50% nmaxi mal response ) were estinmated using 4
Colfimnd di |l uti ons (Bi onekFX, Beckrran) i nto DMSO Agoni st

utions in n assay . re
el S MR bhale W BrsTrERer SO IBRR gt et
and G884r WEIOm (1458t baleWeTie sktispen dede ﬁztmae densisuy. of 0 2
0D600/mM in SC nmedia | acking histidine, uracil,
trypt ophan, adeni ne and | euci ne and suppl enmented with
Solvé@M 3- ami not pazole, O. 1M sodi um phosphate pH 7 O,
and | OyM fl uorescejn di- D%\A;copyrano& de (FDGQ u).
A : fapeoupFatyet & W o) O éch’W@ffA s added to agonist in
B: brgana%laym&uaieeﬁm(uwlm1%1n:e@ma&41,d Labsystens). After
I ncubation a 330§,for 22§ hours, fluorescence
Makedip JopVeptg™ MFHm $¥948%%0n of DIu to fluorescein due
Nedd@ rexogiuearas@handan endogenous yeast enzynme produced
during agonist-stinulated cell growth, was determ ned
using a fluorescence mcrotitre plate reader (Tecan
Methast rof l uor or LJL Anal yst excitation wavel ength:

485n em ssi on el engt h: 535n
There are four methods use\ga epenc{] xgg on the ana@hcal retention time of the compound of

interest. They all have a 13.5-minute runtime, which comprises of a 10-minute gradient followed
by a 3.5 minute column flush and re-equilibration step.

Large/Small Scale 1.0-1.5 =5-30% B

Large/Small Scale 1.5-2.2 =15-55% B

Large/Small Scale 2.2-2.9 = 30-85% B

Large/Small Scale 2.9-3.6 = 50-99% B

Large/Small Scale 3.6-5.0 = 80-99% B (in 6 mins)
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Fl uorescence was plotted agai nst conpound
concentration and iteratively curve fitted using a
WO our/opaBaneter fit to generate a concentrati oOPCEHEP2906/007812
value. Efficacy (Enu ) was calculated fromthe
equation E niax = MaX[ COmoun d x ] - Mn[ Conpoun< i
x ] /[ MaX[HU2io] - Mn[HU2 io] ¢ 100% where
Flowhade Conpound X and M n| Coni pound X are the fitted
I mum an 1L ni mum respectiyvely from th :
A ke B AT B U ST 8 it BTG Ssalg gmisimin (Lares
ScaleHu2i o] and M n [Hu2io0] are the fitted nmaxi num and

ni ctively fromthe concentration effect
M&Mﬁ,—smam-s-(l -
Harldwaed hyl heptyl ) - 6a, 7, 10, 10a-t et r ahydr o- | - hydr oxy- 6, 6-d
J met.hyl- 6H di,benzo[ b, d] pyran-9- net hanol (HU210;
Aglfﬁ{}talll:ag\g'lraéh ?ic))?ﬂqpl'ocps). Equi effective nolar ratio (EMR
Agileal U68 Awessngeal cul ated from the equati on EMR = EC50
. -L.compound. X] ./ EC50 [HU210] Were EC50 [conpound \ ]
“gl{cgl t ‘é“%ﬁl“é ““Conpound X and EC5Q[ HWio] is the EC50
Agileht HOR Dtgassefhe conpounds of Exanples 1 to 22 were
Al esgﬁﬁﬂo%gr(]:or ding to this nmethod and had EC50 val ues of
L) and efficacy value of >50% at the cloned human
AgieannabCootiralleCB2 receptor. The results given are
av s of a nunber of experinents. The conpounds of
Wa‘%?gﬁ;%%s é%e?%o gert ested according to the above nethods
Sedtra@edun 7TBMRSederggedat &7 ortHodymei 0@bsi iL-Eh®20Bl  yeast
receptor assay and an EMR of less than 100 in the CB2
yeast receptor assay. Conpounds of Exanples 1-5, and
Sofiiva2® had at | east a tenfold |ower EVR for CB2 over CBl
lhe results giy re averages of a nunber of
Wat@?g\gﬁgééﬁ]txsv?rsﬁgég)nsm%nent of CB2 agonist effects in a
reporter gene assay Experinental MethodCB2 agoni st
COleffects were determ ned using a reporter gene assay
se studies were perfornmed using a CHO-Kl cell line
Theaex e sédiy aWarens Atlectonide damnsi@B2 f méadprot §mnGHOKh. OB2stationary
b CRE- Lt‘jlg.cel s) These cells additionally express a
phageRrticii=*'2pf8ft er gene construct conprising the gene
for luciferase under the control of multiple cAW
response el enent binding protein pronpters. In these
Solyeafs s, increases in intracellular cAMP levels leads to
A : Wgaddse sdlint © Wandr (e BahfiecAeise gene and t he

“subsequent productig ' Luci.fergse. The expression of
B'ﬁ[ﬁ?f“lc 5155’37 Cef‘?@ﬁglﬁﬁerbd(?{fi’/k%%?fl nto the cells of a

proprietary mxture containing |ucifepn, the substrate
for luciferase (Luchte, Perkin Elnmer, Cat No 6016919).

Methed esultant reaction |eads to the generation
The generic method used has a 5 minute runtime.

Time/min %B

0 3

0.1 3

4 97

4.8 97

49 3

5.0 3
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of light which is incdSuicd in TupCoum scintillation
counter. In the CHO KI CB2 CRE-LUC cells, forskolin
WQewdotr37 a marked i ncrease in |uciferase exprRBSHERIN06/007812
and CB2 agonists inhibit this response. The CHO KI CB2
LUC cells routinely express a high | evel of
titutive CB2 receptor activity. This was overcone
Theiabovtehesieoddxepe flbwent sf byl/mime-treating the cells with
the i nverse agonist, SR 44528, for 30-60m ns before
use This treatnent has been shown to elimnate
Corglititsik iubddt foreNMRB2 receptor activity (Bouaboula et al.,
Har 999). Methods CHO KI CB2 CRE-LUC cells were grown in
F12 plus glutamax | medium (G bco Cat. No.
Bruket 38AM A2 8) lirashigdpl enmented with 9% FBS (G bco, Cat. No.

and 5rrg m ' 418 (G bco, Cat. No.
Bm%ed%jgcg@g%ums 'Sng. Ml 1 Hygronycin (lnvitrogen, Cat.

Bruk@Ad&ﬁ}ﬁsm@ﬂl&)soleCel | s were grown as a nonol ayer
culture in 162cn?2 vented Nunclon flasks (NUNC, Cat. No
% 883) in 27.5mM of nedia in a humdified 95% air and

Usebfte@@Re alNVibsKivek e at 370C. When confluent, the growth

M F12 medi um (G bco, Cat.

Conﬁ8ﬁm§i‘\§gﬁarf)2%ﬁcgﬂflgvﬁﬁsﬁa 0OnM of the CB2 inverse
agoni st , SR144528 and the cells were incubated at
370Cfor t% e 1.08 aFI asks were rinsed twice with 25ni

buf fered sal i ne (PBS, G bco Cat.

HaMdward 4190- 094) and then harvested by incubation for

Blo@&q nuatolrn 10m of Versene (G bco, Cat. No. 15040-033).

wer e detached by a sharp blowto the flask and

Spetifieatmes | suspen3| on nmade up to 50m with PBS and

for 5ms. The cell pellet was

Hea?ggéeg‘lé)erg% e%lptl0 mMs of phenol-red free DVEM F12

Mlmmyral@luﬂtlb%o@@\b@t)ZAEQlﬂz No. 11039-021) and 50m of
cell suspension (approximately 50,000 cells) added to
96 well plates (Costar, Cat. No. 3904 - clear bottoned

Intdrhediatene | Bthyll 6athderp-4c@metlrylamning)-5Gvidro-3fpyridtecaoxylate i n
2mM forskolin (final assay concentration of | mM FSK).
Test agoni sts were prepared as 10OrM sol utions in DVBO
and diluted into phenol -red frge DVEM F12 assay buffer
contai ni ng 2nM forskolin tq pr ducne a 20nmM sol ution of
test agoni st. Subsequeﬁ\ g9t i ons of test
agoni st were prepared in the las;s buf fer containing
forskolin and each test agoni s¥ vva?s routi nely exam ned
over a final assay concentration range of | OMto
10nM (or lower if required). The plates were m xed on

Premrpioatael\@:ﬁad@ennef GBYEinmetenglgDOL N OORddprhyrapwise enrefluxing solution of

eth)‘éeﬁgﬁ CH%? I:%lloebf L%@hd(rgécgr&%atgt(n%';’ Ot%gpre%lr@cp %gcohnng?‘ t% hSanchez et al,

and 1 ncubated f
1. Hctnroaycm ﬁihdmf 1898, 96.9854) r(2.4hw) aE%T@@E'l?amlmélp‘H@lr)en &thalloﬁ @10mL). The

reacT‘aﬁ “%‘ére%u&[fe# %‘%ﬁ‘ﬁ b&n e%mééfeq ﬁmpresidn@ww&%awmﬁealmg cthy]

5m ns before addition of
acelgu(yi/hl@}ewas then evaporated. The resulting crude product was extracted w1th b01lmg hexane

Flo‘é 6 Et§

which, on cooling, yielded the title compound as yellow crystals (1.82g) mp 70-72°C.

Preparation b: To a solution of ethyl 4,6-dichloro-5-nitro-3-pyridinecarboxylate (75.96g,
0.287moles) in ethanol (596ml) was added triethylamine ( 40ml, 0.287moles), and the mixture was

heated to reflux. Methylamine (35.6ml, 33%) in ethanol was added drop wise to the refluxing
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sol ution, prepared according to the manufacturer ' s
instructions The plates were sealed with Topseal A
WO PW7RIT3El ner, Cat. No. 6005185), nmi xed on a PCHER2006/007812
shaker for 5mns (800 1000 r pn) and t hen cent pfuged
Cs. X Ein u A
mlxgrea%\bergéacgulﬂ SBIgnml ute% d/gfgeg gmalete le i the rﬁ}(&% \g/?srr%ﬁu%s‘for 25min and
thencdlonveéro doat. a"hAmegak'ly(m wixRoe weachpm@wp@u npduptExindex| vacuum. The residue
o filoPis 20 MM EDERR Y RRRRASE, AR ARSHRERA M washed with
DCmdft e(rrﬁalmcguea@mwlsyerd—w&@owamed arcl etmiededawdh twhaeer i3 230ail). The water
1aye?{\]vf ST ex,?ract ']Iﬂptlf@\glé UC?&‘ %?%Qségg(}r@gll { Idr\{gd ISS?I‘Ig MgSO,.
Theeﬂgmmm fdferddntff armlshct:D@M Iawmyas evaposadeli toi gove & wédlmwn oil. This
sohc? EFS s %n%mtgh?he soh\c/ivaw gakvrll gednt(p Xth%r{&?&l%‘?é%g rheﬂ%%gtllttge solid had
e equip
gont @8¢ sdaugmoThd mimsuvetssallmcqmmdlso‘@fmm:ﬂrhpIcestak f’érmed were filtered
off, %va%{%&m%gl cgr&ﬁeénég%lt ?C‘ g "%% %&stglér\!\gﬁchﬁle%g{s%’lr {I@gcfeg?%g%ﬂgo %we ethyl 6-
chlcav-é g glamfnoa S minb & pyndinagxpernilare s g, Ffer ence

0 I I I at,i f
NM e@@ﬁgf’a?%gf%ﬁ@%zﬁe%gﬁ(& @2? geg%ﬂor)%lgg f’ghd)bf}w' 443
(2HI des.7hyer, se 9.agosn i os(u HSR) 1doh5i28nt wlrmimmmd omstufeor
receptor biolo I responses. Journal of Biol ogh i cal
LC/Wtfeltrpduct §.19migy I* baforpnagent wiihgle mplscily) fpiailniget oN:ClO. . 8% of

exanpl es are | but not limting of the
an ‘Qﬁ'brg;glpﬁéﬂ’ttgt o4§‘?‘ﬂ’3%§é§'t i nvention. Abbreviations:

AcOH (acetic acid), Bn (benzyl), Bu, Pr, M, Et

(butyl, propyl, nethyl ethyl), DMVSO (dinethyl

Inte?r%I'Itnle]éica?l)éﬁI ?me%ii,l]ng%wlw ane;:"hl Bﬁgﬁ?%ﬁﬂg%ino -3 1dmecarb3xyjlateEDC

(1-(3-di methyl am nopropyl) - 3-et hyl carbodnm de), Et OAc

(ethyl acetate), EtCH (ethanoN, HPLC (H gh pressure

liquid chromatography), LM (i quid

chr omat ogr aphy/ Mass speCt NNDAP (Mass Directed

Aut oPupfi cation), MeCN (acctofrt r| le), MeOH (nethanol),

NVMR (Nucl ear Magnetic Resonan gctrum), NWP

(Nmet hyl pyrrolidone), SCX (strong cat| on exchanger

e.qg. I|sol ut e SCX-2 cartridges), SPE (SolidPhase
PreQatrgtro?}%L Ibslloa'ac‘}f ﬂg Ji g%r%ﬁﬁ@e'&%lﬁ%héﬁs-m%": pyrldmecarboxylate (15g)
in echanidd [vets hydrogqnhed in e aresaice ofRaney hickdtat rOIQrmtampe)rature and atmospheric

pressure. After completion, the catalyst was filtered and the filtrate evaporated to give a dark oil.

Trituration with hexane yielded the title compound as a dark pink solid (12g) mp 50-52°C

Preparation b: To ethyl 6-chloro-4-(methylamino)-5-nitro-3-pyridinecarboxylate (52.1g, 0.2moles)
was added ethanol (300ml). To this suspension was added Raney nickel (6ml of a 50% slurry in
water) under argon. The reaction was stirred under hydrogen atmosphere at room temperature
overnight (23 hours). The Raney nickel was filtered off using Kieselguhr under argon. The ethanol
was evaporated on a buchi under vacuum to give a ethyl 5-amino-6-chloro-4-(methylamino)-3-
pyridinecarboxylate (49.7g 107%) as a thick brown residue. The mixture was taken on without

further purification.
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Har dware Waters 2525 Binary G adi ent Modul e Waters 515
Makeup Punp Waters Punp Control Modul e Waters 2767

WO 2§08017260| | ect Waters Col umm Fi ui di cs Manager POWER2086/007812
2996 Phot odi ode Array Dectector Vﬂters ZQ Mass

' Action I ect or
i ROSEA Qb bl A8F 5708 DL BB REkELy SO
Lu@lbs}?r%a@lzmlr;”[ﬁ/&pﬁlZéﬁnsl\uuﬁ&q o#thf fe?'b%se%ttlrﬂ)m A= otﬁh/@ Product
di mensi ons of which are 19mm x %nnl smal|l scal e) and

ﬂmsﬂwﬁwﬁhﬂ@@ﬁﬂ?%Wﬁﬂg@u§ééH®Vﬂ]@he statlonary phase
particle size is 5mm Solvents A : Agueous solvent =
Water + 0.1% Formic Acid B : Oganic solvent =

Inteamediatei X fitkeyvl 4-ahloros]l rapthylcl errmawk,é c{pyrigineybparbexylate
Met hanol : Water 80: 20 Needl e rinse solvent = Methano
Met hods There are four nethods used dependi ng on the
anal ytical retention tine @f t gonpound of interest.
They all have a 13.5-m nut time, which conprises
of a 10-m nute gradi ent ol l by a 3.5 mnute
columm flush and re-equibi bratij step Lar ge/ Snal
Scale 1 0-1.5 = 5-30% B Large/ SmalY Scale 1.5-2.2 =
15-55% B Large/ Smal | Scale 2.2-2.9 = 30-85%B

Prepaddtigf/aSABhixtube af @hy. LamdinG-6ehbbo-2@etBylamino)-3-pyridinecarboxylate (12g)

and triethylorthoformate (50mL) was refluxed for three hours (ethanol was removed). The hot

solution was filtered then allowed to cool. The resulting solid was filtered and washed with ether

then dried to yield the title compound as a brown crystalline solid (8.8g) mp 112-114°C.

Preparation b: To ethyl 5-amino-6-chloro-4-(methylamino)-3-pyridinecarboxylate (49.7g,
0.21moles) was added triethylorthoformate (216ml, 1.26moles) and the mixture was heated to
reflux for 1 hour. The mixture was allowed to cool and evaporated on a buchi under vacuum to give
a thick semi solid. Diethyl ether (500ml) was added to the semi solid and the mixture was stirred at
room temperature for 10 minutes. The brown solid was filtered off and further washed with diethyl
ether (250ml), The solid was dried under vacuum in air to give ethyl 4-chloro-1-methyl-1H-
imidazo[4,5-c]pyridine-7-carboxylate (31.7g, 61%)

NMR (400MHz, Chloroform-d6) HNC121507 & 1.46- 1.49 ( 3H, t), 4.16 (3H, s), 4.45 -4.15 (2H,
q), 7.99 (1H, s), 8.78 (1H ,s). Consistent with proposed structure

Intermediate 4: Ethyl 4-[(3-bromophenyl)amino]-1-methyl-1H-imidazo[4,5-c|pyridine-7-

carboxylate

NFN
P N \N4
H

A suspension of ethyl 4-chloro-1-methyl-1H-imidazo[4,5-c]pyridine-7-carboxylate (650mg) in 1,4~
dioxane (Sml) was prepared in a 20ml microwave vial. 3-Bromoaniline (935mg) was added to this,

followed by methanesulphonic acid (0.35ml). The reaction vial was sealed and heated to 180°C for
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Large/ Smal | Scale 3.6-5.0 = 80-99%B (in 6 mns)Fl ow

rate All of the above nethods have a flow rate of
weeaoiet7220m s/ min (Small Scale) or 40m s/ m n (REF/GR2006/007812

Scal e) Anal ytical LCMS Systens Har dvvare Agil ent 1100

30 %&%%Ibégtittgl& gﬁn ﬁ%l ﬁe%Cﬁlt n 11%8”&%}952%% er' Agl ﬁAga %"%ﬁ% OQOther reaction
comPlgiddeintihd 108c Sontaraiut byttt o- UZQrcM}ss tSpedti rm’mﬂéﬁ pyridine-7-

carb@tﬁﬁﬁgl @f@gx_gg?s F(\?\ébmeie\g %lr Sedeg&g 8\5\/[2_1]5)0( pz\llrg trl%r%égﬁ)e%v%g‘rp ésﬁloromethane
and Godtermandl hiee ©edaditn layiae dollested Mﬁbeslsmgﬁm | trvbigls ,a hidrophobic frit. The
dic clﬁ%rgeet %1%?12? gfloélwgl azsereladgcegdf 6”\%]01')1( %eThceoK%tog‘gd %ﬂ%ﬁgd by silica
chr(ﬁlﬁaltoged']bhy FSO‘@&hlemdgt Qutip%- FOL/natisyl Amtede B hexddep@niidd the title compound

e + 0. id Method Th
whigleie el T pharm s B I AT e g o
030.13 14297 4.8 97

1L.C/MS [1\/1“+1 377 consistent with molecular formm

AAAAA NS1sicy Tormul

Intermediate 5: Sodium 4-[(3-bromophenyl)amino]-1-methyl-1H-imidazo[4,5-c]pyridine-7-

carboxylate
/
FN O
N
Q\ | D ’ Na+
7
Br N N
H

Ethyl-4-[(3-bromophenyl)amino}-1-methyl-1H-imidazo[4,5-c]pyridine-7-carboxylate (1.1g) was
placed in a 20ml microwave vial and dissolved in methanol (15ml) then (2N) sodium hydroxide
(4ml) was added. The vial was sealed and heated to 120°C for 5 minutes. The solution was dried in

vacuo to give the title compound as a white solid (8.7g including excess sodium hydroxide)
LC/MS [MH'] 349 consistent with molecular formula C;4H, SBrN,O,

Intermediate 6: Ethyl 4-[(2,4-dichlorophenyl)amino]-1-methyl-1H-imidazo[4,5-c]pyridine-7-

/
FN (o]
Ci N AN P
\Q\ I i

~

N N

H

Cl

A suspension of ethyl 4-chloro-1-methyl-1H-imidazo[4,5-c]pyridine-7-carboxylate (650mg) in 1,4-

carboxylate.

dioxane (5ml) was made in a 20m! microwave vial. To this 2,4-dichloroaniline (880mg) was added
followed by methanesulphonic acid (0.35ml). The reaction vial was sealed and heated to 180°C for
30 minutes. At this point the reaction mixture was combined with a batch from another reaction
completed in the same manner but using 100mg quantities of ethyl 4-chloro-1-methyl-1H-

imidazo[4,5-c]pyridine-7-carboxylate. This combined reaction mixture was partitioned between
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4.9 3 5.0 3Flow rate The above nethod has a flow rate
of mmns Conditions used for NVR Hardware Bruker
WA ®Niz7281 t r ashi el d Bruker B- ACS60 Aut osanpl er PGr/BR®06/007812
Advance 400 Consol e Softmare Lber interface - NNR
Ki osk Cbnt ollin of o
RS AR et RGPS YA e SRR A e ‘%r ahyd“’PhOb“‘ frit

Thel Bicklb@tRMasPeciufidC atas oRSuckieat i vigud. enPrer atsidiue wip bﬂ.ﬁed by silica
chrqrrmtgq.‘)gl& ?@lg\é:\%\ir?dgrgt %Iwr OOPOO‘E?/OeIE}g acetz?te in hexa%'zhowever some precipitate
remBin€ddfRF Prading 6B fiyed o@lﬂnﬁD)Th&-\masthghefﬂ-W]Wmdhmtm HoXYX ajreidge (5g)

and éEfgpar S{Y%VS‘% tg é)e tlbe tgpeycgmpa%ed é eg%é'rrﬁf Barc]p 100} P 011 I}?url'n?‘ c)anon Wwas dried in
vacub frddb@bined @iibthaiptde pitdte oy givela recarsblox(7edmg)( may be
pr epar ed according to Sanchez et al, J.Heterocychc

LTt sty SR AR PR e o ™

m nut es then evaporated. The resrdue was extracted
Intedineliabeoi | Tng et[hm Dixhtraplenyharoinolxésndtind] Heinsigagodt, dlpyridine-7-
resultin roduct was extracted with boilin
‘*’%@%3&%"&%” { n coJFrng, yielded the title conpound )
as yeIIomrcrystaIs ( 1 82g) np 70-720C. Preparation b
. To a solution of ethyl / o
4, 6-di chl oro-5-nitro- 3-py /di eca boxyl ate (75.96g, O
287nol es) in ethand nb d tpethyl anine (
40m , 0.287noles), a re was heated to
reflux Met hyl am ne ( .6nm % in ethanol was added
drop wise to the refluxi ngm xture ovefgc| hour 35
m nutes. After conplete addition the m xture was
refluxed for 25m n and then allowed to cool The
Theregiyt ¢+l Gr-dir i ergpleenyRamialalo Bty e H7-HRidazoft e KIPyidiagsy -

car%ﬁ?lgtlém/om%) (Ngﬂ)lgcé@ in a 20ml microwave vial and dissolved in methanol (15ml) then
2N sodium hydroxide was added (4ml). The vial was sealed and heated to 120°C for 5 minutes.

The solution was reduced in vacuo and re-dissolved in methanol (30ml). (2N) sodium hydroxide
(4ml) was added and the reaction refluxed for 3 hours at 100°C. The reaction mixture was dried in
vacuo and acidified using (2N) hydrochloric acid, the suspension filtered and the solid dried in
vacuo to give the title compound (540mg)

LC/MS [MH'] 337 consistent with molecular formula C14H1035C12N402

Intermediate 8: Ethyl 4-[(3-chlorophenyl)amino]-1-methyl-1H-imidazo[4,5-c]pyridine-7-

/
//\N 0O
/@\ ij/u\o/\
~
Cl N N
H

Preparation a: A suspension of ethyl 4-chloro-1-methyl-1H-imidazo[4,5-c]pyridine-7-carboxylate
(1g, 4.1mmol) and 3-chloroaniline (0.9ml, 8.9mmol) in 1,4-dioxane (25ml) was heated at 100°C

carboxylate.

overnight. The crude reaction mixture was evaporated and partitioned between ethyl acetate and
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obtai ned was stirred in DCM (200m ) for 10 m nutes;
the solid was filtered off and washed w th DCM

W@ 1@0017237 The DCM | ayers were conbi ned and extPEIVERZ06/007812
vvith wat er (2x 250m ). The water |ayer was

Water el)r(o::%(rG?p‘Otmg eac t'lﬁsell:e)l%lvl %ﬁ%%T )Zﬂ] ﬁg@ﬂere asld%va\g%r[agrd t? glve the

.1t!-=amvdp¢he m&hayemne\mwég)apor ated to give a

LC/M%%MA—?&B?I ogy st w1thTrrh|lecu§O|An%h]{al(,e%goﬁl t(ﬁmd' ng. The

KER"up i N ano and heat ed
until the soI id had gone into soI ution. The m xture

Pre%afgn Ll teo?eeg}? 1 clhlo?(y 13k ]&hﬁ lmpd%(sz% %h %lnﬁmf: (gﬁ%ylate (31.7g,
0.13Roesgr yat addsledmk&dabmreo{ﬂ%@u B- uBideroanibigeu UAY P Imigi ¥.@6moles), and

eth 6- . :
e 3 Tyt ATl Bl T AP gl The e
was(Ho2ted 0 lﬁ‘g%foNWRo@ﬁomMLoxWB@sdGmomzizﬁ@n ainder4@suum. To the

resi%&e%\% (a]cgilf_:l Ie}_ii?yi Sas:etatg (b dl%regéz‘hlcg w(aief_lqg%)rrff) 317 snséllug?% &%&s neutﬁallsed by
addip‘bm m&e«dd sdqureuai wdanl gtdvirteddptl). The @iy} adetutdHayer 286 separated and

the Sgﬂueg Eaegrt wa trehext‘[rrz]igteyD WI%(:&E)%E]%;%‘%%{?%PW Fﬁ%%@g 904éta'te %a%rs were

uri present at
combinké lah‘dad‘}'aabmteﬂ on aBpdell under vacuum. To the residue was added hexane (1.5 litre)

and g} rB ngt wascheated 90 reﬂ&{rF Qy mmutg_l,oa)n ?%d?%{é lth%I Of& ngtp Q&Y \L ?stfﬁtered and

heat6d crhﬂeﬁmow4h émmddwdrtamnmﬁt 5f htlxanedJ Iavsepy@m deatieg dreroky ag &ltered off
to Fé?fgg/ nhly}:et hﬁg?hlorogﬁenty %n%]gr H ur e an d 1r¥1 gz Fiﬁ—%ﬁ)ggging-g-carboxylate
(37.pg, 888N pea daé\kb:@pvncsohxpl etion, the catal yst was filtered

N L |

q), B0 ards (pHNk), y@5i-07.194A¢) nmyyy. 80- BROCQIEmepasatlitR),[5.80 —1010 (1H, br)

et hyl . :
8. 126Q1E’hi;)o§3 6% 4 el RYTSSR! NEY PEPRTE SEYY By r i di necar boxyl at e
LCARZProflct Rl t%ﬁé 3 W@%mafi&i’ﬁﬂ £l Re@hent AR e)moldQilak Rirtula
suspensi on was added Raney nickel (6m of a 50%slurry
CillgNsdPer) under argon. The reacti on was stirred under
hydr ogen at nosphere at room tenperature overni ght (23
hours). The Raney nickel was filtered off using
Intgcmediakefidr [ (ifrilorophegphamimple] -stetiaid - m@aze{ﬂa%slrpatleweﬂncarboxyhc
acid@ buchi under vacuumto give a ethyl
5- am no- 6- chl or 0- 4- (et hyl am no) - 3-
pyri di necar boxyl ate (49.7g &«21% ag a thick brown

residue. The m xture was take&n lon W thout further
purification. NVR (400 121452 d
Consistent within reas roposed structure

LOVS Product 2 05nin, [I\/H4 ]H 23b Nunber of inpurities
present from2%to 9% Product consistent with the
nmol ecul ar fornmula COHION3CI &4 Internediate 3 : Ethyl

Pre]éb-rﬂh)h ar Bthy/l-43§3 h}ylbrdphénymrdmzb[ -hethyk] Bymiddiales Z’}m'arlboﬂ yerboxylate

(1. 8§ vevas c{lssggr cg %1 oth Tet{nanomﬁgﬁlﬁlggn% ( ) %tdnxyrl hyéiromde (51618 ? heated under

m no pyri-di necar
mlc(olz@igé conditions at 120 C for 5 minutes. The compound was then part1t1oned between ethyl

acetate and water (100ml). The ethyl acetate layer was dried, filtered and evaporated. The crude
material was then dissolved in water and taken to (pH 4-3) with (2N) hydrochloric acid which lead
to a precipitate crashing out from the water. Ethyl acetate was added, which caused the mixture to

form an emulsion. The whole emulsion was then evaporated and the sample was purified using an
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and tpethylorthoformate (50n) was refluxed for three
hours (ethanol was renoved). The hot sol ution was

wWo 2d0vet2a7 t hen all owed to cool The resulting sPCT/EPWAE007812
filtered and washed with ether then dried to yield the

amli(i QroEyl éaniy?%egg?g;t Plgﬂg gltﬁ (if&g)t %lerhglgﬂrllz? err?ethanol( ?o a%%}d p;Pe

}chloro 4- (rnet hyl arni no) - 3- py

LC%@W‘&F? b Bt d mgﬂqrf}m%e@gg;@;ggdgﬁg i xture

was heated to reflux for 1 hour The m xture mas

e e LS 20 YRR ey S VS S Brane

cartndded ©B0.9%, h@O%ﬁﬁleﬁ ®lak did&’dideth:hﬁl m3)0h'ﬂl)r évllvasd $Y i ZM eduabis sodium

r oo 10 m nut es. he br
R ) GNP SR PE ARH el (Rt LAY Cotfy o | hour. On
coo(m?éi@ﬂh])lxtuﬂ?ha ssbdl iechaiél § 1 @il pelastiddet toVfaeuslonry. Thaklurry vas evaporated

on %b}l(ﬁ’lé ua?d vragl&%glh gglge l('ié)j:ovfré s&&@é\gh%da%ﬁowg)o w]atp y (llitre) and the

solutibh enetedsled it iENGER 1607 Cdarld. at6lifich. tdPH1 Bhlg AM aqukoltEhydrochioric

wid 35 vt e b Rt rastop S i 2gpmv. oe

solld whik [Ayéd under vacuum at 40°C until a constant weight was achleved (48 hours) to give 4-

(b DR R A el P e TP oT it P YL, 93%) as

a broWBkdlyd. - | H i mi dazo[ 4, 5-c] py p di ne-7-carboxyl ate

o DI TR TP el £ 7200

7.912 hiz9a (18] hpwed by 24etthanes sl phEni)cs.ag (18, (9933 M, s)ThE00- 13.50 (
reactlon vi_al was sealﬁd and heated to 1800C for 30
ro‘iﬁ yeiees Congstenh ah BEOPATISHE Y Ract i on i xture was
(Qﬁgt Wténlﬂoﬁ tgx?et gnﬁn'i—rp "'M’ﬁ'qt E@ 051%%941{ %thcmgmnglteﬁgar formula
e sane nmanner but using et
CmHnEhﬂ@Eo | -met hyl -1 Hi mi dazo[ 4, 5-c] pyri di ne-7-
carboxylate (1 OOng). This conbi ned reaction m xture
was partitioned between dichl oronet hane and water and
the organic | ayer collected by passing it through a
| C r QpyiRiEne-7- i
Int&%ﬂ%@%qpn 4v£1§: ﬁiorlﬁﬁen? hwégnlggﬁ%lzﬁgurl 5%9’ si| iec7acarboxyllc
acichydroehlodgdeappty (5Qy cartridge, eluting O 100@6ethy
acetate in hexane) to yield the title conpound which
was dried in vacuo to yield | oured solid
(I.1g) LOMS [ MH] 377 consi nmol ecul ar
formula C16H13 8 1BrN &2 In Sodi um

4-[ (3-bronmophenyl ) a | - methyl - F#inpﬂazo[4,5-c]pyr
i di ne-7- carboxyl ate
Et hyl - 4-[ ( 3- br onoptien am 0] -TN thMéllH-lnldazo[4 5

-c] pyri di ne-7-carboxylate (l.lg) was

A mixture of 3-chlorophenol (1.8ml, 16.7mmol) in 1,4-dioxane (4ml) was stirred vigorously.
Sodium hydride (60% in mineral oil, 701mg) was then slowly added. More 1,4-dioxane (18ml) was
added to the suspension along with ethyl 4-chloro-1-methyl-1H-imidazo[4,5-c]pyridine-7-
carboxylate (1g, 4.2mmol). The sample was heated under microwave conditions at 180°C for 10

hours. The material was then evaporated to as dry as possible, re-dissolved into water and acidified
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placed in a 20m mcrowave vial and dissolved in

nmet hanol (15m ) then (2N) sodi um hydroxide (4m ) was
wa@daed1727he vial was seal ed and heated to 1200BCT/@P2086/007812

m nutes. The solution was dned in vacuo to gi ve the

to p Oltj‘lrvﬁhfmy B?)?}agscl’c %%oﬁ T:lps;it% W@&ﬁ%tfl w 1c£‘%a?]%(ﬁer§dsand dried

in aFd-eetlaano’Coremulga: CB4HL 1 8 1BrNAQ2 Inter rredl ate 6 :

LC/@{Q@M‘% SHFSEBPHERYS T SO Gret iy T NPt i mi dazof 4, 5-

c] pyridine-7- carboxylate. A suspension of ethyl

4-ch| oro- | thy-IH— daz t boxyl a

S e A R N TR D e
m crowave vial. To this 2,4-dichloroaniline (8380ng)
was added fol |l owed by net hanesul phonic acid (0.35m).
The reaction vial was sealied affd\heated to 18Q0C for
30 minutes. At this poip Btion mxture was
conbined with a batch from afhot her reaction conpleted
in the sane nmanner but usi ngkl ,quantities of ethyl
4-chloro-1 -nethyl- |H mdazo[ 4, 5-c]py

pdi ne- 7- car boxyl ate. This conbined reaction m xture
Ethylad cigarot [-ine bl 0H breideeeéh it bhitidnoiserhamdate i 84gat sxthared (90ml) and

2N %(Qi? %ﬁgﬁ ife P@%ﬁr\ﬁ,ﬁg gt %tt éé:tl'l%y a8 'té?x%ehtturg RS QNG Ro@s. Addition of

orontt hanc sol ution was
2N hxsﬂemqanldv(é@mb afifbrded egregméatmwbu’ras ffiltergd 9¥f agl |dpiedyunder vacuum
ot SERITRALHE BDVROR £ATAA bl (@t ng O- 100% et hy|
te | n hexane owever some preci pitate renmai ned
after loading onto the columm This was washed with
I n | ysed,
L) T e a0 e T act i on
frompurification was dried in vacuo and conbi ned with
Inttm@dpﬁ‘ebl |6r¢ldt"@ I- Uleg‘lY\lfé (&WBM“@BPT‘U’“Wﬂé’n’g‘)'di@%clPY“d"‘e
[MH] 365 consistent with nol ecular fornmula Ci 6Hi 4
35CI 2NAQ2 Internediate 7 :
4-[(2, 4-Di chl or ophenyl ) am n¢) - | N’I’E‘\t\hyl -1 Hi m dazol 4, 5-
c] pyridi ne-7- carboxvlic¢c.acj drochl oride salt. The
et hyl 4-[(2, 4-dichl orophenryl) i np] - | - et hyl - |
H i m dazo[ 4, 5-c] py pdl@LQj v Icat e (700nmg) was
pl aced in a 20m m crowave vi aI and”'di ssol ved in
nmet hanol (15m ) then 2N sodi um hydroxi de was added
A (fiture The uichlorovasncstgdl Admadado[hsalBaidine-71AMREy for add  (1.0g) in

. mnutes The_.so ' was r.e [
dlm@ytil?%mli}éagmﬁ%?ﬁQHHPPY(I%*%HWIH? %2@8 o ﬁ{}%ﬁo RZmieand O-(1H-
benkdthol-1aH-NidedN altlarhdigyl ireaiaini acxaﬂecﬁrbphoe;duafeotz &8@))[1#3:5 stirred at

at 1000C The reatn(:tl on m

roourapTTEg GErG CoNP e D re maetd. et BEESuRBfgnane ey

acefatel 8¢ 6amit thybh@asehdhed dpedwith aqueous saturated sodium hydrogen carbonate,

then with water. The organic layer was evaporated, the water washings were evaporated, and the
combined sodium bicarbonate washings were evaporated. The residue from evaporation of the
sodium bicarbonate washings was stirred in dichloromethane, the solid was filtered off and the
filtrate combined with the residues from evaporation of the organic layer and the residue from the
water washings. The resultant mixture was evaporated, and the residue was purified by
chromatography (50g C,s column) using a gradient of 0-100% methanol / water to afford the title
compound as an off-white solid (940mg).
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vacuo to give the title conpound (540ng) LC/ MS [ M]

337 consistent with nolecular fornmula Cl14H 0 3 C 2NAQ2
wo piogonrRa? ate 8 : Et hyl PCT/EP2006/007812

4-[ (3-chl orophenyl ) am no] -1 - net hyl -

Lo/ &tsls[%%iggll[ g‘i”fgé‘%‘l&%{ &Wolgc%&aﬁ |fcgpx§fatt°;%|f ﬁq 5f eparation a

-im dazo[ 4, 5-c] pyridi ne-7-carboxylate (l1g, 4 | mol)
Exaaiplie B-¢(d-Braasyibenyip 1{met Byt 7-(1§iperivdhylcarhoryld fHimidane 4,5-

(25m ) was heated . at 1000C overni ght The crude
c]p‘rréfg\'&t4 a(S'H"H‘&‘f @ Vg vapor ated and partitioned

between ethyl acetate andwater (approx. 100m each).

The ethyl acetate |ayer wgs dried, filtered and
evaporated to give t It u as a cnade
orange oil ( 1.8Q). 3 Qpsi stent with

mol ecul ar formul a & 6H15 B5C N402 Preparation b : To
ethyl 4-chloro-I-methyl-|
H i m dazo[ 4, 5-c] pyri di ne-7-car boxyl ate (31 .7g,
Sod@nBH(B sdmophersy athdredt 1 dmethydil bixiandazd(# Grd] })yrldgle -7-carboxylate (250mg

oL LGB PR 009 AR 6505000 e
hyd@xmwehecrtmzolerfeva@tq ((ber@sNﬁbﬂe@thymnanwyUrl\éemlﬁarhedatnedie (123mg),
i
(8mac"élneat:e:t1@n Wa$ jtirred pt mnul tevaesature SGFhurs. fThe epadiishuiNiorE was reduced
inv é‘&élﬁlsd %g% &ﬁ/ Sxy%gjc%ﬁiolng Q(ﬁl§ ah had r%guc%g UEQM 0. Siﬂg Fdiiting solid

car onate e et acetate ayer was
wasgemphined with Aydioxyhenzatjirede hydr@ty €107 mak M @-demethgemagpigpy lprV-

ethy%a%)dm%gﬁgﬁ%%é g)%%md)ne (J @nﬁ} Q)Y(Je%s‘%z %@%rﬂ}@){% &dWﬁE Was dissolved

porated on a buc under vacuum
in dirmeghyl foghatuide (Gard). alduedasthsrastiered for 84HQUtSr9éyooanfdmp¢rétur e. The reaction

mlxmrg( EIIJ r%d 3 znh%?ls daq]gthmBSEA With tvgtr T ?41% dmhmtl&ﬁéhang}rhe or%amc layer

btal ned was tered and heat ed
w asrcefld;crgpd \w : ]hydaqphglqjd fmqaoﬁmdu(a:ﬁwumcu@ﬂ" hpeseiine wes nurified gying silica

chr(%] t%%gdhkr(]%l‘g en f %]gtlm]]ﬂr1 b‘%%rf 291 a%ﬁrflorﬁé)mgrhéfﬁangf 'Hyl

am no
dictiprometianco [Tdhe 5esg!|tw palgfionevay rftgiaiadﬁia'x ycvcat) enq o pyified goipe wass

dlre&[\%?l?%gg;}?\éﬂré% f}agnoni Wre(c%glghérlé an&h&%@fno\ra%éjt@)ywld a solid which

was-Mssdled 2 petlginol apd @@tonﬁn@agm@ |1M hyﬁlyochl'prlg 501d m7d1ggyl(emer added. The
solLlpo?_'le%li)ZucgdZ Zﬁagiuﬁo yi 1&‘1 éoh?d \a‘?c}{\u_sl d1s§glved nan le)@fm]:Qnd water and

Consi stent w t
plaqer op e Sreckesiryen tt divesn ‘{!@d\,@@ﬁdémgl r et ention tine

LC/?%S}[%%IQ4&%@%@%’3@%@%&%&%& oM i fprg Rgonol ecul ar

Example 2: N-(3-Bromophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1H-imidazo|[4,5-

c]pyridin-4-amine hydrochloride salt

N N N
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Internediate 9 : 4-[(3-Chl orophenyl)am no]-I-nethyl -|
H i m dazo[ 4, 5-c] pyri di ne-7- car boxyl i c acid.

woere@patasi on a : Et hyl PCT/EP2006/007812
4-[ (3-chl orophenyl ) am no] -1 - net hyl - |

e e SRR T BRBH Rl STRRER YLERE § kel
hrmhg;ﬂhem)admm(] thefhfmdl -hem?e@,iﬂﬁdﬁrfhmbram‘wavéfed@ﬁﬁjm‘wdlqg
m"rg‘é"#‘t“e ?991 CH Seetd vlvréeﬁtcgl?%mfg Pace ug%) g\ anﬁ%ﬁ’% &pse&iadrbed (§7mg).
LC/MsgMH iyl 8 amQEMtewthay@mm®rdm]ae€dngé I Brie@ed and
evaporated. The crude material was then dissolved in
wat er and taken to (pH 4-3) with (2N) hydrochloric
Exaaqilds \mmshrdrmaﬂlehﬂ)-a-qmtbﬂnp(lt[aztre)lnhrezkla'rbmwbtltfl -fmidpzo hH5-
({2 dm&qora}(tle @S added, which caused the
cIPYH aém{'% BRI si on. The whol e emul sion was
t hen evaporated and the sanple was purified using
anam no- propyl SPE cartri dgél ) eluting with (2M
anmoni a i n net hanol Q Jel i . LOM [ MH']
303 consistent wit hecullar | & Cl14H,, O N4AQ2
Preparation b : Tg NG HCI
4-[ (3-chl or ophenyl )am no]H I -rret hyl -1
H i m dazo[ 4, 5-c] pyri di ne-7- carboxylate (32. 9qg, O
099nvl es) was added et hanol (330m foI I ovved b
Thegila semroussd HbPRCPATER} dX3 BaNNELTHET to s 116-
bromﬁﬁ%fﬁlﬁnﬂﬁﬁ 1%‘&5@0& IR 847081 9- E]Fﬁtgnet'ﬂcir&f)dyl—i%e (f2§’0mg1) vhﬁl:bf

coo the m xture set so et hano| (100mi
pyrratidiaei (308D fWGF Wied pthe GouptRgPropqdurey Apdute éeﬂéip%%sélb@we%l e,
LCWWH@Q@?&OM@@MH@O]G@Y& fémRlavH $oBiNdo Thi's was
taken Up into water ( 1llitre) and the sol ution was
cooled in an ice bath to 150C, and acidified to pH
Exalﬁﬁil@g 42M§ NU&Q#’&nQM%%h'l-‘?ﬁétﬁyl@@tzdmet_ﬁpﬁ)r%ﬁ):lﬂlntnﬂfaﬁo[4 ,5-
fornmed was ed off, the solid was washed wth
c|pytiding-7zsbozgpife hydrgchlogide 53t was dri ed under vacuum at
4Q0C until a constant wei ght was achi eved (48 hours)
to give 4- [(S-chloropheny™an noJ-I -nethyl - |
H- i mi dazo™*-pyri di ne- V- carhqtyl bc acid (28.19g, 93%
as a brown solid. NI\/R 40 O d6) HNC121878 d 4
07 (3H, s), 7.04 - 7.@67(I N3 7.36 (IH t),
7.92 - 7.94 (IH, 8 4(IH m, 8.33 ( IH
s). 8.49 (1H s), 882 (1N . 19 00- 13.50 ( broad
signal). Consistent with proposed structure LC/ M
Product retention tinme 2.17mm [MH ] 303 consi stent
Thewittehomm dotae prebaed fnor marinar Ghddno Kie@hp@R! Ifromesodudi 4t @-

br01'1_1'9phenél§Jl T j’q ﬁg g’%&i%}%ﬂ 5 g]lpgﬁ Hf]y J] C;Lrboxy d;1te (250mg) where

isotuypdanooh(10B g wasesed in the coupling procedure Except when the reaction mixture was

dried in vacuo and combined with dichloromethane and water, a precipitate remained which was
filtered then washed with 30% acetonitrile in water to give a white solid. This was dissolved in
methanol and 1M hydrochloric acid in diethyl ether added. The solvent was removed in vacuo to
yield a solid which was dissolved in 1,4-dioxane and water and placed on a freeze dryer to give a
white solid (154mg).

LC/MS [MH"] 404 consistent with molecular formula C;sHso IBrN;O
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A m xture of 3-chlorophenol (1.8m, 16.7mml) in

1, 4-di oxane (4m ) was stirred vigorously. Sodium
Wopa7iote3160% in mneral oil, 701ng) was then BCDEP3006/007812

added. More 1, 4-di oxane (18nl) was added to the

su _ninIn I hor thyl =1 .. . i
E"Wﬁﬁ?dﬁég[‘ﬁ %h?%] %'}vﬁ}llﬁe %’ylé} AFBSED 'I9 olnylc bo}('yll.lﬁlmm'lml?;}z.om’s
cpyitidin glaimine hwdhchlesitesklunder m cr owave condl tions at

1800C for 10 hours. The material was then evaporated

to as dry as possible, re-digsolyed into water and
acidifiedto pH 1. wth (2 /hdro hloric acid A solid
precipitate was OBt e C NfiT™N ered and dried

dvermighl ( L.3gy. LGNS [M-T]
304 consistent with Tyol egdl an”f or mule G'#HL0 35C1 N3CB
Intermediate 11: 4-Cg oro-|-nethyl -
H i mi dazo[ 4, 5-c] pyri di ne-7-carboxylic acid Ethyl
4-chloro-1-nmethyl -1 Himdazo[ 4, 5-c] pyri di ne-7-car boxyl

4- u(@h%l([)ﬁm%mnyunﬁ&lb]apmcmgﬁplqju)uugﬂr‘#q, LJ@Q@ElWLQ%@ﬁQ?&' de acid

were stirred toget her at roomtenperature for
hydgagbloriduirsglt (Ademne oyes oplacm Hy @r 8eilin® niebeacthgrq 30nmyap combined with

hydﬁfnggcrnqgtgafbleo 'fl?(frht@' (tS%E) WECJlm%ﬁamlrlo%)%?g ]\pétflyl@é?godnmlc‘i; (68mg),

dri ed under vacuum at he"title conpou

N-cghyIngorpheading Ghéreb. perphgljne A RB) [amﬂ}ls e diseieqdsinediethylformamide

(Sm\M tl"lae @Lt%l"\]vﬁrsnﬁ@ﬁ qy}o@m@&'ﬁ@er%@ DB SR hdhE. eﬂh@@é’dc@&rﬁmﬂa@ure was then
[ oro-I-nethyl-7-(4- m)rphollnylcarbo%

dr1e|d|_1;1 W@ng@p@ogxb@]:d,wqhd«yqﬁg and (gichioeraethgme € orgamc layer was collected

witfa %ergf;&blc RELEked in vacuo and purified on a C-18 cartridge (Sg% elutmg from 0-50
H i m dazo[ 4, 5-c] pyri di ne-7-car boxylic acid

@¢
% egpt ARty In aSfITER e ORTONS TR RS SR Feadify PP ig vield a solid
whit# wiL @b blve R RQQH@I@IC QnQd ﬁ‘arﬂy)lroé‘}ﬂgn(gc((ﬂ-llﬁ"dlethyl ether added. This was then

benzot pazol -1-yl) - N -tetramet hyl uroni um
driaddh sfqua &t Gphd gcﬁﬁaf@ sc)bd ggg@yn dissoleediin |.4¢lioxang ¢ pyater and placed on

a frESOBEEAbL YR af it sQl'icI(YMIﬁ‘ng)Ve m nutes. The reaction
m xture was dissolved in water and ef, hf;@ acetate. The

LCYGBMIL] 4pagensisiasviln@plserlaniprerlag sHiaghlldts sat ur at ed
sodi um hydrogen carbonate, then with water. The
organic layer was evaporated, the water washings were

Examplp 61 Nt(2d-DigiHerophenydohrsieHud 7S bitingmidivicarbsmyRy 1di-imidazo|4,5-
I pYRSRLOLRiIndRY roRNRRAE &lied. The residue from evaporation
of the sodi Um bi carbonate washings was stirred in
di chl or onet hane, the solid s filtered off and the
filtrate conmbined with th es from evaporation
of the organic Iaye @1 t si tde>fromthe water
washi ngs The resul tagt 'mi xtlur g was._ev porat ed, and the
resi due was purified By chroftat ography (%0g G 8
col um) using a gradi ént of 0-100% nmet hanol / water to

afford the title conpound as an off-white solid

(940mg) . LG M5 [MH ] 281 consistent with nol ecul ar
The dgitleulcampiuP 8$8C pgegped in a manner similar to Example 5 from 4-[(2,4-

Dichlorophenyl)amino]-1-methyi-1H-imidazo[4,5-c]pyridine-7-carboxylic acid hydrochloride salt

in a vac-oven at 40

(135mg) where piperdine (51ul) was used in the coupling procedure. A white solid was obtained

(19mg).
LC/MS [MH+] 404 consistent with molecular formula C19H1935C12N50
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Exanpl e 1:

yV- (3- Bronophenyl ) -1 -net hyi-7-(1-piperidinyl carbonyl) -
WO 2047lomi28azo[ 4, 5- c¢] pyri di n-4-am ne hydr ochl or PABEB206/007812

Sodi um 4-[ ( 3- bronnphenyl)anino]-I-nethyI-

H i |ne box
vl Lo D RPNy P FLER PR B0 1 imiaacots
qpwﬂbm4whﬁnehyhnmmsnmnmblned with hydroxybenzot pazole

hydrate (107nmg), N-(3- dlnethxlan1nopropyl)

N- et hyl carbodi i m de (123 N - ctohyl nof  hol me

(0.183nm ), pipepdae this was dissol ved

i n dinmethyl formam d e iﬁé}tion was stirred

regction mxture

at room tenperature
was reduced in vacuo ;ndHaC|d|f|ed using 2N

hydr ochl oric acid and“t hen reduced i n vacuo. The
resulting solid was conbi ned MAth hydroxybenzot pazol e

Rl SE P (oS SRR,

Dicl¥@phmyHeeinbly1-methph Hmnﬁﬁlaﬂfﬂzdﬂchjyﬁdl\ﬂa—g cdnbsssdic\aerd Hyl‘hrochloride salt

(TS LT 05, (O Tk 5 S 1501 e e

(37m@duced in vacuo and conbi ned mnth wat er and

LoparbDhaRT e e A FEA G R ARD 1 oci due vas

purified using silica chronntography (1Qg cartridge,

Exampg?]{l nzg Bwé%lﬂgﬁ 20/ e?;{y&%%g?ou-l tlgﬁ vl /g-l(g?l}egwl%gylp lgul(l:nel%azom 5-

c]pyﬁulﬁ(awﬁ)rb%ﬂdnldhQl_’yldﬂidhlohkieﬁhlusI ng nmass directed HPLC.
The correct fractions were conbi ned and reduced in
vacuo to yield a solid which was dissolved in nethano
and acetonitple and I M hydroohlorlc acid in diethyl

et her added. The solutlon r duced in vacuo to
yield a solid mhldﬁ 4 di oxane and
wat er and pl aced on ee e rye |ve a white

solid (136ny). LCYNB 416 conS|st %t with
nol ecul ar fornmula G 920 8 1Br N5O Exanple 2 :
7V- (3- Bronophenyl ) -1 - met hyl - 7- (4- nor phol i nyl car bonyl ) -
| Himdazo[ 4, 5- pyri di n-4-am ne hydrochl oride
Thegille fcTinpouni tyag p@mm%mamwa@nplp@sé%@aplp A femEHAdr
DICEII IURDQﬁ/gLrQl g?(iimih?l lelﬁlQHkoT@@' ﬁ?rlﬂmgbebarboxyhc acid hydrochloride salt

I'm dazo[ 4

@ 3511&9]ij5qu7®&‘? 6Oy IWafE Ese(i Egbﬁggupm}?rgceﬁmepﬁ@eptﬁbe reaction
mix 1.94%5) redfRd grtﬁ\glgud the r&@du‘e%ﬁlﬁlah)n&sd%[\@@ GLUE@nitrfle WY &1@1ethylsulfox1de

was o I néd (77nmy 418 consi st ent
Thwmﬁnmls@aw%srﬂwe@ﬂmql ﬁn 18 moaoshqs%lwomd BagiAnel ad: 1M

hydy%\{hl()glc ﬁ{l(@ W&Qﬁﬁ%l}%r L rarB Yl o2l el dR¥d FQlabisl tB%lv@ arshaYthe solid was
I m daz O
then dissolved in 1,4- dloxane and water and placed on a freeze dryer to give a white solid (42mg)

LC/MS [MH?] 392 consistent with molecular formula CisHoCLLN;O

Example 9a: N-(3-Chlorophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1H-imidazo[4,5-

¢]pyridin-4-amine hydrochloride salt.
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c] pyridin-4-am ne hydrochloride salt The title

conpound was prepared in a manner simlar to Exanple 1
WO e@mosa7 um 4- [ (3- bronmophenyl ) anmo] - | - net hyl PCT/EP2006/007812

H i m dazo[ 4, 5-c] pyri di ne-7-car boxyl ate (250ng) where

pyrrolidine (89m ) was used in the coupling procedure.

A white solid was obtainei{Ll,@ﬁng)(3 LCO M5 [ MH] 402

consi stent wi th nol ecul ar f/orul a |C18H18 8 1Br N5O

Exanpl e 4 : 4-[(3-Bremsphe ] gt-ret hyl -

L- (2- met hyl propyl ) - , 5-

c] pyridine-7-car Iorlgevsglt The title

conpound was prepared in a manner simlar to Exanple 1

from sodi um 4-[ (3- bronophenyl)amano] -1 - et hyl -1

H i m dazo[ 4, 5-c] pyri di ne- 7- car boxyl ate (250ng) where

i sobutyl am ne (108m ) was used in the coupling

(ptﬂféﬂﬂiﬂ&@l)a%ﬁﬁ)@ﬂ)tmét\m@ﬂHt-1hﬁdag@[aﬁltd |®RidiFexXt- W@)X\Qﬁﬁaoﬁﬂ (2@8mg,

n vacuo and co Wi t i chl or e and wa

0.9 g b A DB L DTGB £ Dk SR ReHalg (1200
1. 36Mrﬁ<h) 3030 Rd%PeaRittifoR Hylrawal ng‘; (Dm@llolbandil-\(\hﬂtn&tl%&lﬁrmﬁbpropy]) 3-

is was dissal ved ha roc
ety R PR RGO L R B0 T O R P Tae (rEy iy sired o
rooth ferfRE@e brdipi@l ThesoB@hts dfemlvﬁﬁrzmaﬂ“ Hdir&sdile ved pharfitioned between

1, 4- di oxane and wat e fre ze dryer to
ek AT b W Mg PR AR e
evaﬂUrit&iaH@b@méH@& cﬁ@hﬁld)lgﬂpﬁ%l@bgaf ﬁll&&lbﬁ@l&n@blﬁoﬁ)methame The

(2,4-Di chloro hen r hoI
col g 54 i DTS VB QIR Y BPOLIAHS g M
amredid 1n4ﬂe[t}{a30147‘ @b}ﬂbﬂoniéfhldw eRylund ﬂ‘mil]'m:]; off®4 tZM lamfnoma in methanol) /

H d [4,5- di . .
SN N AT N S —

ThelskiRfle WA fréatdd witsh X080 bNakkryl hitlrthgt:d choy e at) andatralfeeeze dried to

obn SRR EGIA P e BN /KPS hyl mof - bohne (0 1)

LC/N [e] i3meco(nelst@5t2mh)maedndrmrsmmasg}m%sm@gd in
di met hyl formam de (8m ). The reaction was stirred at
roomtenperature for 24 hours. The reaction m xture

Exaffiiste 9516VL(FChReopien YIRS Liflet RV -@Qtitxiphelinyhair bonydit HY -iridgzo[4,5-
dichl orome thane. The organic layer was collected wth

IPHIHYGrBMAGLIi ¢ frit, reduced in vacuo and pupfied on a
C-1 8 cartridge (Sg) eluting from 0-50 % acetonitple m
wat er The correct fraction re €onbi ned and reduced
in vacuo, to yield a solid?mh ch Jas Aissolved in
acetonitrile and | dr ochior aciy infaiethyl et her
added. This was th

Cl

To a stirred suspension of 4-[(3-chlorophenyl)amino]-1-methyl-1H-imidazo[4,5-c]pyridine-7-
carboxylic acid (27.19¢g, 0.09moles) in DMF (680ml) was added N,N-diisopropylethylamine
(78.26ml, 0.45moles), O-(1H-benzotriazol-1-yl)-N,N,N*,N’-tetramethyluronium
hexafluorophosphate (51.18g 0.135moles). At this point the reaction starts to become thicker. To
this mixture was added morpholine (15.72ml, 0.18moles) slowly over 5 minutes. The reaction
forms a dark solution. The reaction mixture was stirred at room temperature for 2 hours. The

reaction was evaporated to remove 595ml of DMF. The dark brown oil was taken up into ethyl
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30

dried in vacuo to give a solid. The solid was then
di ssolved in 1, 4-di oxane and water and placed on a

wo e@amer2dr yer to give a white solid (44ng) LC REI/ERL64/007812
406 consistent with nol ecular fornmula CL8H17 O 2N50

Ex le 6: .. : .
acet?@?{“gr’eg)_aﬁfi é}m \S?SOtB%w)c/tfe)ss_lYe_l)hg?mcf Yv‘f}_] (vrat_er lrlJlter?)l ?ﬂueoxlls satubated
sodinyl Hydiokkr mtd;aze[a udon \G] qﬁg}rAcﬁina plécxﬁiﬁtﬂé)"hyd'rthﬁf:h]” )d racglge layer and
thisixi%lﬁ_htgf:c??% gteq? er was F%SSQC?SUCCCSSIVC?}' m?ﬂ W {er (1htre), 2M

aquédu€ kﬂdﬂfmbmmyﬁ@ @ris0@hb,| wanret Hitte) ind brine (1 litre). The ethyl acetate layer was

e MEERF o1 a0 A 1 oy RRBAE i s Pt Rkery s RGP fg0m

conwﬁﬁr@ rhdthdnbB( 201 pro iwhichpr B aédbdrsdica AZ\‘Z@)L rel th@hqmurwamporated The

oSk LR TR A SIS LVRL 650, 0 oS LD 673

pale/\y'e(lw séldohitietr wphiziey Ohder Nedubiylaf 6a OC-cﬂ'yn’nIghk Tahie oyt docebralivaed yr@s taken
ne .h chl orid
o “T*ﬁé"qi‘ﬁot‘T i DR hoRe D EaT Y EREr 8t ihad By o acee

2x EGARITée Bqifeb@phdse W3, tden ba51ﬁed usmg solid sodium hydrogen bicarbonate to a pH

3. TE'E ﬁr%igga? F %ﬂ %Tsnfl ))E:rgall org g ende d.ip waterflitre) and stirred for 30
minbitgsl m&(ﬁdahd)ﬁvhﬂﬁltéﬁai &ff érﬂcﬁﬁﬁg)mdmh e:roeurpyr 4(!3Cio&|érngh(t5@i1de)N (3-

ol 00 SO BESSBY B R S

74950k &€ uff ahité eylidul a CL8HL7 35C| 2N50 Exan'pl e 8 ;

nif it RGP 05 TR0 LG e 000 1B B 727 -

7.3 hydr, ochborize grl i), H® Gt Is)es SINEAINAHWARS, 9316 EL §dCansistent with
manner simlar to Exanple 5 from4-[(2, 4-
PrORYSEhitgF §heny! ) ami no] - | - met hyl - |

LC/;?{/SI'G :‘%gﬂﬁp [rét 109] 5 |(2d13ﬂ§n 7[1\;1:}‘”1'* b@?(?_y QGns?s@e'ng with the molecular formula

or| j) vvhere I sobutyl am ne (60m)
CishasCsed in the coupl ing procedure. Except the
reaction m xture was reduced in vacuo, the residue
partially dissolved in acetonitrile and
Exanptelby| é’t(Bdeblm@ehenﬂ)el methy]- h(hglpsuﬂindlcaﬂ@nﬂ)ﬂﬂerleuldazoM 5-

‘6 de t43en dissolved in nethanol and IM
clpﬂn(groc orl ragllgl ngfethyl et her added. This was

then dried in vacuo to gi Venz\%dllg. The solid was

then di ssolved in 1, 4-di oxa nd ter and placed on
a freeze dryer to give It I O ng) LC M5
[ MH] 392 consistent w I cN ar tornula C18H19

Cl N

H

HCI

The title compound was prepared in a manner similar to Example 9a from 4-[(3-
chlorophenyl)amino]-1-methyl-1H-imidazo[4,5-c]pyridine-7-carboxylic acid (275mg). Where
piperidine (120pl) was used in the coupling procedure. A white solid was obtained (250mg).
LC/MS [MH'] 370 consistent with molecular formula C;sH,**CINsO

Example 11:  N-(3-Chlorophenyl)-1-methyl-7-(1-pyrrolidinylcarbonyl)-1H-imidazo[4,5-

c]pyridin-4-amine hydrochloride sait.

43



10

15

20

35C 2N50 Exanpl e 9a:
L- ( 3- Chl or ophenyl ) -1 - net hyl - 7- (4- nor phol i nyl car bonyl ) -
WO 2047/0mi28az0[ 4. 5- c] pyridi n-4-am ne hydr ochl or PAEEP2006/007812
salt.HC 4-[(3-Chl orophenyl )am no] -1 - met hyl - |
H i m dazo[ 4, 5-c] pyri di ne-7-car boxyl ic acid (275ng.
0. 91mmol ), di net hyl f or mam de o4-ethylno f hohne

(230m, 1 8mmol), nof hohne (12 m ”1 36mm|)
1- hydroxybenzot pazo r at ) and
| - (3-di net hyl ammprop e hylcarb d m de

hydr ochl ori de (155nyg: were added toget her and
the solution stirred at roon1tenperature over ni ght .
The sol vents were evapor at ed. The risi due was
partitioned between water and dichl oronet hane using a
hydr ophobic frit. The dichl oronet hane extract mas

Theetuamoma_di@ and peparkd 1nednhy1ercdmnrham¢ BepnapdYa f(rdrﬁ)g
chl%}g}%gﬁ (ﬂtl gkéj(vinultrrfpnlrr\l}g t‘r‘éSr a8¥r1 r‘rljlen %rl;)r(gxe 1% ha01m7§%gc') where
pyrodiinatl 10pl) waegsedin tB%‘((L@M@mmdma Anvmesdﬂainmds)obiamed (103mg).
ichl t hane,. 2.colum vol ume f35 2M ammonia in
Lcﬁéfﬁgﬁ )r{gfona‘sm %lfho%lte uéaﬁefomu &ﬁﬁé vol umes of
10% (2M amoni a in nethanol) / di chI oronet hane. The

Ex%ﬁrngf d\é\@-?@f;#l)qglt'oﬁ EI\fM)h)téllr']l}ll aor elgl)rz(lgt?lslsngE n{ettl!;]ﬁ%reoglrlﬁqﬂj 9320[4 5-
c|ppodipedndriansamidediytirovhioridesadt.id ( 177ng). LC MS | M—|+]
372 consistent with nol ecul ar f/or mul a C18H18 35CI NsO2

Exanpl e 9b: N o
7V- ( 3- Chl or ophenyl ) -1 - et hmﬁ? (4-por phol i nyl car bonyl)
NTo stirred

-1 Hinidazo [4,5- c]pyrdi Sapin ’f\F/ i
suspensi on of
4-[ (3-chl or ophenylq K I -1//-imdazo[ 4, 5-c] py

pdi ne- 7- car boxyhc acid (2’7 19g, 0.HGOBnoIl es) in DWVF
(680m ) was added N, N-dii sopropyl ethylamne (78 26m ,
0. 45nmoles), O (|l H benzot
The@e@bmbensld wablphdpiMed Nmatued kiatiiat ﬂo)thilmp]ﬁi%l filom 4-[(3-chlorophenyl)amino}-

1 rrteﬁlé?yéglg{rdig%ﬁ&) Ep L m%-g-csrbé) c afﬁg{%l g??f{héar‘%: I;|s,to S1a {ne?% ul) was

used\/&ﬁthactd@ﬁngmbcdﬂoﬂ&nﬁn pESvht2 sdlid v@slobake Si4skpwW y over 5
he r acti.on for on. The
LCMQ@@‘?‘QR > 8t ‘\’}'\}é}émgltecurl? e zi‘tqaa&‘éo% {j ber ature for 2

hours The react| on vvas evaporated to renove 595n1 of
bro S to eth
Expple 1) A PR Dol el Z L e RS HI R A Gacota s
clpvadiae hydrbkhlbriag saltaqueous sat urated sodi um hydr ogen
carbonate solution ( 1llitre). Af ne precipitate forns
in the ethyl acetate layer and this was filtered off
The ethyl acetate layer was washed successively with
water ( 1llitre), 2M

Jehene

HCI

z
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aqueous sodi um hydroxide (2x 500m ). water ( 1llitre)
and bpne ( 1llitre) The ethyl acetate |ayer was dried

W@ YOI N3Aand evaporated to give a |ight brown BGI/EB2006/007812
This was taken up in DCM (200m ) containi ng et hanol

e PR P SR B LR SIS L s
3258@got1@@eml%ﬂ>a:érw7‘5,'@mm idg) (S5h!h,hA-BENmormeti 'I'raf?opr'( 930!} giperidine
(140%&,\/2 @R%lo yql ?rox;sifth nzo%:?zo oB%’@é?te dpﬁ@SMEdeﬁ 1}41%%u Mynd 1-(3-

vrmg al ned was~'t aken up
diméthiglamiacprepyls3 -2y leydiodiohiio hydgodéirde § Bl0ute d)rh mfnol)| were @?ded together

and Eggbsrs?{u‘}; ol ut ] e%nat \%aosm W?nrgﬁragure 0\t7e|;]n gl-L h"y}l\eb&?\% r{l é\%&ﬁ(érated.The residue

e agueous ase was asl _ A
Wasmitltldneﬁ@dlmam Iwytdr mgiehcl*borclactbmaitslegladnyaomﬂb& frif e dichloromethane

rec tate | t - spspended h
extr?c}1 \)\&/g? eF\(aIpP] i r e d]W%FI ; lr)ye dglgrgrqatgéja?n@gsq g% t eﬁs%? gutmg wit
dlcthﬂ@méthdnteeT}mcodlfnﬁn aadwebhpd et ddetumnaciumas atf dibm@methane 2 column

volugx]\,/??gr 36 gnyla)n%l‘n(}{l?a I}‘ll-hrgl?th?IO 4/ crlrlﬁl?loron]ethanﬁ carqbon Ivol_u[nes of 5% (2M
amnhtbﬂllamld&EO{aﬂQIBJ cx!llcpwpm:ictham and r2ecc(l126n @m@mm%f 1é)§/o &M odrfimonia in

met%an@@g dS c%ll%om%%}lane &g%gaM_% évgyfgﬁgglvnw%%%g#gt?g%& @Qﬁ solution in

diethy)l echr %pmx?l 254)) éliﬁ-l;herlrr):yapSra&g t¢ iiness) TheBsaB®le-w, tBeh dissolved in a

com&tn:z;h%{%f’l aNéa ’_ckz}vﬁctg rl‘see IE g%rbghlﬂg %Bt%%netgle’co?ﬁougij as an off

whlﬁ}zalui:(aﬂ@mg)tent W th the rml ecul ar formula C18H18 35CI N

LC/% [%}gﬁ Ig?oéls‘ tgﬁty 1 quﬁ%l%aﬁﬁwl-a(qw%f pCelH di nyl car bonyl)

im dazo[4 5- c]pyridin-4-am ne hydrochl oride

Exairr%hg% a:—q b(-BFE;hl(ngOF) 1@@8 n;ﬁ quﬂgth\[@@é.(zp &%m{oﬁqyllcﬂbﬁnmﬁ]ﬁe r

imiddzb @54 periging ayﬂmd}lohdem hyl - |//-im dazo[ 4, 5-c] py
pdne- 7- car boxyhc acid (275ng) ./V\here pi pepdi ne (120m)
was used in the coupling preegdures A white solid was
obt ai ned (250ng). LC/ M5 [ Mf'] \370 [consi stent with
nol ecul ar forrmula Cl1 3 11: L
- Chl or ophenyt y- | - net T -Jpyr ol i W§ar bonyty- |
-im dazo”Sc] pyridin-Z<anmiaie drochloride salt. HC
The title conpound was prepared in.a manner simlar to
Exanpl e 9a from 4-[ ( 3-

The title compound was prepared in a manner similar to Example 13 from 4-[(3-
chlorophenyl)oxy]-1-methyl-1H-imidazo[4,5-c]pyridine-7-carboxylic acid hydrochloride salt
(325mg) where morpholine (140pl) was used in the coupling procedure. An off white solid was
obtained (182mg).

LC/MS [MH"] 373 consistent with molecular formula C,:H,,”°CIN,O;

Example 15:  4-[(3-Chlorophenyl)oxy]-1-methyl-7-(1-pyrrolidinylcarbonyl)-1H-imidazo|4,5-
c|pyridine hydrochloride salt.
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chl orophenyl ) am no] - | - net hyl - |

H i m dazo[ 4, 5-c] pyri dne-7- car boxyhc acid (275ng) where
w@orol12at ne ( 11 Orl) was used in the coupli NBCT/EP2006/007812

procedure. A white solid was obtained (103ng). LC/ MS

[ M#] 356 consistent with nolecular fornmula C] 8Hi 8

350 N5O Exanpl e 12: /

4-[ (13- Chl or ophenyl ) am no] - }/-

-1 Himdazo[ 4, 5- c]

il V- (2- met hyl propyl)
hydrochl ori de salt
manner simlar to

am
was, prepared a
4-[(3-chl or ophej

y1) awwr N
H i m dazo[ 4, 5-c] pyri di ne- 7 carboxyhc acid (275nm)
where isobutylame (73nm) was usedHCh the coupling
procedure. An off white solid was obtained (144ny).
LG/ M5 [ MH] 358 consistent with nol ecular formula
TheChSHZGOrﬁﬁﬂ]d\IS@aE)qac’qateel 13:a manner similar to Example 13 from 4-[(3-

chIOﬁg}{hs(;I%il)ggpl_r]olr% glgfllﬁlrg{éé{%)[zi 3. 'E‘ﬁa Xlﬂee hﬁ{go’?;’ Qfgérc?d dg}{lédgfi‘z{h?o%de salt
(3231Kd) 4 whér3-pEirbladimptie i) )Maxyiedlm miEtdwbhrig/;jrocpedurdazQ[oﬁf Bhigg] solid was
7-carboxylic acid hydrochl oride salt (325ng,
Obta{)l}/e ?dr(])P]ﬁE) di met hyl forrnamide (8rn!),
LC/MSEMIY T AT mgllsuemevx(}ﬂﬁﬂndulariorﬂmmﬁ Y- PTIDeRi din e (140
m, 1.66muol), 1-hydroxybenzot pazole hydrate (165ng,
l.1mmol) and | -(3-
Exatliptet 1y | 4B adporoplényl)8xydtlhmbthal- Na2mmdtkidp topsh-d éhinod azpéd,S-
toget her and the sol ution
C]pérfcfpgg-&aré}ox?rgg;& éﬁr’ﬁ@?ﬁ?ﬁ?%t overni ght. The sol vents
wer e evaporated. The residue was partitioned between
wat er and di chl or onet hane FPng a hydrophobic frit.
The di chl or onet hane RS £ dand purified

/ rak .

by chr omat ography ( a) utijlng with
di chl or onet hane. Thexce washed with 3 col um
vol umes of di chl St onet hane, col ymn vol unmes of 2% (2M

anmmoni a in nethanol) / dichl oronethane, 2 col um

vol unes o 5% (2M ammoni a i n net hanol ) /

hl a I u f.1
T PR R B0 R Bl HRRaO o BAREY] 10 am 416
chldrogat g ibxyj- t-methy B dgonlacdd, éwﬂmd(nﬁ-l%caévskﬂtq o#Fid nhydrochlol’lde salt
I t

C2{pPriee Sk REPER vf ekt 1L NRg F/FOGRE o R sod vas
obtgwmittiR4fmig)on of 1,4 di oxane and vvater and freeze dried

i drasclo9f f white
LCMﬁe wgﬂ.qg%%zoq)sg{%@ WF%MT 1 conS| st ent with
nmol ecul ar forrmula G 9H19
Example 17 : 1-Methyl-7-(4-morpholinylcarbonyl)-N-{3-[(trifluoromethyl)oxy]|phenyl}-1H-

imidazo[4,5-c]pyridin-4-amine hydrochloride salt
/
s o
N
= x
[Jebsne
0 N N 0 e

A mixture of 4-chloro-1-methyl-7-(4-morpholinylcarbony!)-1H-imidazo[4,5-c]pyridine (150mg),

methanesulfonic acid (0.207ml) and 3-trifluoromethoxyaniline (0.143ml) in 1,4-dioxane (5Sml) was
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35C M2 Exanpl e 14:

4-| (3- Chl or ophenyl ) oxy] -1 - met hyl - 7- ( 4- nor phol i nyl car bo
Wm0y L7281 m dazo[ 4, 5-c] pyridi ne hydrochl ori deCEH&P2006/007812

HCI The title conpound was prepared in a manner
heatgﬁj] |ur(1)re(r)p cerlg)]\gfnje jll%f)ns at 1% éf' [h(r{sy_ minutes. The mixture was concentrated in
\mcmimmdﬁabb%halﬁypysmﬂdnbwﬁmsamﬁmehaﬂasWd7quﬂuchbd¢md@ in ether

140 s used in the
©5 3@ %Waﬁorﬁteg?%dc(\é\hurt%aﬁo Mgmg?ms obt ai ned
(182ny). LO M5 [ MHH] 373 consi stent with nol ecul ar
LC/MSr [IMH 3 4 21 81 iFte B35 GHHNIQBC ulex MU@ Q37 15F3N50;
4-[ (3- Chl or ophenyl )oxy] -I
hyl &.7- ( C . Brrimi .
xR 48 YA K S RO e N ERE ) P midazoa
clpywiin-gramgae bmﬂmﬁhlarldmmer SI mlar to Exanple 13 from
4-[(3- chlorophenyl)oxy]-1-methyl -|
-im dazo[ 4, 5-c] pyri di ng W-caboxyl ic acid
hydr ochl ori de sal : yrrolidine (120m)

was used in the Iin oce ur An off white solid
was obt ai ned (300wg) |

§SZC|consi stent with

nmol ecul ar fornmula C18H17 C NAO Exanpl e 16: 4-

[ (3- Chl orophenyl )oxy] -1-nethyl-./V-(2-nethyl propyl)-I
TheH‘tlemoqﬁ%an{ 63-651g) Q\Jap){)Fépgr'eH‘Qn 4- rﬁﬁ%goﬁﬁm% Badpech! gbindechloro-1-

The title conmpound was prepared in a nmanner
metbylﬁqu4aporp]@plgxlgpfbp@/l)1y{—pm@ﬁqo‘&4% elgyrldme (150mg) and  3-fluoroaniline

(0. 16%@ rerQB@tﬂyt tﬁ&%%]noh Tlm@t\am{ kiftben minutes.
dazo[ 4, -c]pyrl i ne-7-carboxyhc acid
dr ochl oride salt 325m_? vvhere [ sobutoyl anrne (120nl)
LC [MF d 356 serirenicutlprelfg T4 fgew Asaf f white solid
was obt ai ned (248ng). LC/ MS [M—|+] 359 consistent with
ExalimJI@C ph.ar Ni®umihidoreh Bt} B- 3meinNCR4-mvapmlliayitdrbonyl)-1 H-imidazo[4,5-
yl - 7- (4- nor phol i nyl car bonyl') - yV-{ 3- [(tr| fl uorone
ClPXWPj“o@WI“EHé‘WF'}“’T‘W fﬁ"dazo[ 4,5-c] pyridin-4-anine
hydr ochl ori de salt

0.5

The title compound (72mg) was prepared in a manner similar to Example 17 from 4-chloro-1-

methyl-7-(4-morpholinylcarbonyl)-1H-imidazo[4,5-c]pyridine (150mg) and 3,4-difluoroaniline

(0.106ml) except that the reaction time was fifteen minutes.
LC/MS [MH"] 374 consistent with molecular formula C;sH,-;F,N;O,

Example 20: 1-Methyl-N-[2-methyl-3-(trifluoromethyl)phenyl]-7-(4-morpholinylcarbonyl)-
1H-imidazo[4,5-c]pyridin-4-amine hydrochloride salt
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A m xture of 4-chloro-|-methyl-7-(4-no f

hol i nyl carbony!)-1//-im dazo[ 4, 5-c] pyri dne (150ng),
woredonan23ul foni c acid (0.207m ) and 3-tp PCT/EP2006/007812

fl uor onet hoxyaniline (0.143m ) in 1, 4-dioxane (5n)
Thev}@l%h%%t ggn {}gmg)rqlasgr m?ugéncg\gngan%%rgsgéﬁ%ﬁtgt e%ﬁnf oF from 4-chloro-1-
merpum(ﬁurmﬂwﬂhlymwm%n@u@pemdmf4 helpetidisnol (150meat ed“dvm t [-methyl-3-

2N ' her (0.5 d and
win Pt S Db ol BpGhiiShorkRuihs cUARRGREET AN
422 conS|stent wth nnlecular formul a C 9H 8F3N5C3
LC/EbSa{ivﬁ-lFé 4ABconsistent with molecular formula C,,H,0F;N50,
yV- (3- Fl uor ophenyl) - I - met hyl - 7- (4- nor phol i nyl car bonyl)

Exaﬁ%{!—t Ih L i?k‘ﬂm?o-l& ?t](g%{lr&&&héljmngl *}XQBQQﬁJ 4%61%%0ﬁ1?\ll$arbonvl)-

I'n a nmanner

1H-ghidatw4, S{Ch)yE»dalTﬁ-laelllleW}fdlrmhlmttethro Irret hyl - 7- (4- nof
hohnyl carbonyl )-1 Him dazoL4 5-c] pypdi ne (150ng) and
3-fluoroani hne (0. 103m )—except that the reaction

time was fifteen m nutes C/ ] 356 consi stent
wi th nol ecul ar for a anpl e 19:
7V-(3,4-Difl uofF N hyI L\Z7(74 ndror phol i nyl car bo

nyl)-I Himdazol[4,)5- @] pyridin-4-ami ne hydrochl oride
salt The title corrpd:und (72nmg) was prepared in a
manner simlar to Exanple 17 from 4-chl oro-I| net hyl -

The7 t(e%@ﬁuﬁwtslsmé; Gat bepykd 14 abhdnh&ti dane] @, mﬁbﬁyw fibﬂﬁefl chloro-1-

-di £l uor oani hn o6m ) pt
et el R R PR T SEhs APHIDES | LSS | M 7% fuoro-3-
mﬂﬁ&eﬁb@y@mmé/wc B egdébakhafl e tadtide 8&7&!\5@&y5ﬁmmﬂsene title

_rrmmwan PUapdhaddp Ry Fo-graperpie TgBY BT ADF R §iigrd ¢ foap / solid,

nor phol i nyl carbonyl )- | Hi m dazo[ 4, 5-¢
LC/Mymvig) B2 4canpisies Witthelehllo rore@lasabi Thai,0i t | e conpound

(32rrg) was prepared in a manner simlar to Exanple 17

hI oro
q‘F nyI 5r bon\}\} g‘a{:;\%rq-#flaé?gﬁny@ 101"5 M- dianorpiyjipyjearbonyh-14-

|mldu’hd[42§ ARy AYin-Bamineibyioehorde kit ani | i ne (187rrg) except

that the reaction tinme was fifteen mnutes LG MS [ MH ]

420 consistent with rml/t;eyl/arofor mul a C20H20F3N5QO2

Exarrpl e 21:

-[ 2- Fl uor o- 3- ( m uofm%/hgjﬁ»/phnyl ]-1-nmethyl-7-(4-

m)r phol i nyl car]%o K/ HCl

-im dazo| 4, 5- c]’pyri di n+ 4- ani ne hydrochl ori de salt The

title corrpound (33ng) was prepared in a manner simlar

Thelt tltie cgmgou¥d #77Irr)g erp's_&recr%g%g 9 [a ﬁ%ﬁlgjy 1m11|Zr dI{()ﬂE{E?If%eol7 rom 4 chloro-1-

metﬁylﬂ uenmpﬁelmblhﬁdbumﬂbmmydhm pictperid 1@6 138h§0mem x c equed 3 -chloro-4-

ction I
o g RGP O R e LA T oo v
furtﬂer(phhﬁdf(ﬁmﬁtlhmen mthaﬂant tb &tdrdamhite spdidi d.

LC/MS [MH'] 390 consistent with molecular formula C,gH,7°Cl FN5O,

Formulations for pharmaceutical use incorporating compounds of the present invention can
be prepared in various forms and with numerous excipients. Examples of such formulations are

given below.
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LGOI MS [ MH] 424 consistent with nol ecular formul a
Ci 9H17FANSQ2 Exanpl e 22:

WO 07811281 or 0- 4- f | uor ophenyl ) -1 - met hyl - 7- ( 4- noP@hEP10gH07812
ar bonyl ) - | Hi m dazo[ 4, 5-c|pyridin-4-am ne

[ sal The title conpound (57ng) was
Exaﬁ?f’gepgﬂag %ﬁﬁ'& f°%imilar to Exanple 17 from
(}hl:@flpﬁmhtﬂmﬂf ﬂf:ryimla ) éﬂ&mﬁndwhmy‘ﬂmphm’wdé rivative thereof, (1 mg to
ridi 0nm)
100 P0G BT HHL T T ET - baee et we P kel affol g ger v

tvventy m nutes. The title conpound was further
ratlon with hexane to afford a white
Exagip %Je—ﬁ"’@?%\//g[ {°%90 consistent with nol ecul ar
formula C 8H17 35C1 FN5O2 Fornmul ations for
TabEjsgr i L{tl cal use incof orating corrpo%;ggrdlsabpeft t he

vention can be prepared in varrous fornms and
1. W tActiveimeraiest exci pi ents. Exanpl es of sudbhmg
formul ati ons. are.given.bel ow. Ex ant
For Rmpepgotforn lag{)bor d)harima]geutlc F}‘/n.e?eﬁ a%% derlluat?%:)
phatsmeetthi cal | y acceptabl e derivative tﬁ@neof (1
rng t0.100, ng) is aerosolized froma net dose

nHAEEC 8 del i ver the desired amount of §g§1 g per use
Exaémﬂlm R¥irateTabl et Formul ati on Tabl et s/ Phgredi ent s
Per Tablet 1. Active ingredient 40 ng (Co % nd of
f or M&MS2ET) or phar maceuti cal | y accept abI & dérivative)
2 . Corn starch 20 ng 3. Alginic acid 20 ng 4. Sodi um

., .. My stearate 1.3 ng Procedure for

Progeyiedit iy at%on'. Ingredients 1, 2, 3 and 4 are .
1ng1+aﬂlemdedz Brand4 Sneibﬁeabécbin misxigablerhigerdgenderSiFufficadng atewa added portion-
Wls%Ptt e?lﬂ C‘ﬁ%é Y}%%% t er e:ae}],]al%lldl%ogj u}%ltt}tpe r?n?s%?s]; cg:%l Scmé&é&g{/to permit
its dofvepgdrotwel framden Vige meomaisos swavergpd amgrbmée.s bylpessimstit thepsigh an

0501(51§tér}cgloqr;%g1’ :Hog%altngnﬁ ? mes @é np Ssﬁiﬁe?lg 8+}¥r$E \gﬁl rgl%gglg%ﬁg%en dried in an
oveB &I BIOTE (601® unet drgr ahmdlrggraaules rhbbrichtededith mgrdiconem Saand the

140 ti |
et Bt AP g i SAERee M £ ©

A

Example 25: Parenteral Formulation

A pharmaceutical composition for parenteral administration is prepared by dissolving an
appropriate amount of a compound of formula (I) in polyethylene glycol with heating. This
solution is then diluted with water for injections Ph Eur. (to 100 ml). The solution is then rendered

sterile by filtration through a 0.22 micron membrane filter and sealed in sterile containers.
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| ubricated granul es are conpressed on a suitable
tabl et press. Exanple 25: Parenteral Formulation A
w@b@voereut i cal conposition for parenteral PCT/EP2006/007812
adm nistration is prepared by dissolving an
Cl irfg\lgpropri ate anount of a conpound of formula (1) in
| yet hyl ene glycol with heating. This solution is
then diluted with water for injections Ph Eur. (to 100
The, sol uti s t.hen rendered sterile by
f| Iltratlﬁﬁ T%ngﬁﬁ%gﬂﬁagg mcron nenmbrane filter and
sealed in sterile containers.C ainms A conpound of
formula (1): (1) wherein;; X1 is NR4d or O Rl is
sel ected from hydrogen, -6 al ky)J, C3_6 cycl oal kyl
and hal osubstitutedC _6 al /FQZ bs hydrogen or
(CH2) "MR3 where mis 0 or nd R2 together with
N to which they are attach é\%’(émnal 'y
substituted 4- to 8- nenbered nop-ar trc
heterocyclyl ring; R3RRs a #~. tol 8- menbered
non-aromati ¢ het erocycl ylX;gr obb, aRéS 8 cycl oal kyl
group, a straight or branched Cl.,o0 alkyl, a C2_
Qal kenyl, a C3_8cycl oal kenyl, a GIZ_lOaI kynyl , a
C3. 8cycl oal kynyl or phenyl group, any of which can be
unsubstituted or substituted, or R5; R4 is sel ected
from hydrogen, C,.6 alkyl, C3 6 cycloal kyl,
hal o}§ubsht utedC* al kyl, COCH3and SO2Me; R5 is wherein

p i 1 or 2, andxlsCHZOSorSOZ R6 is

unsXI,bsNRt“utGd or substltut ed phenyl, unsubstituted or
tit

Suglg is fellI cgg fr mh ]og ) Cl%gﬁ(glbd%{j lhsl%u%gtlt%dC, 6 alkyl;

hetmlohydrbgeh or (Cﬁgz)mlﬁwhles nﬁ)ﬂIO «,1; 6al koxy, NR8aR8b ,
I s ¥ ran!t\:lliks té)gc?ﬁer Wlt}égb 8‘15%?){(&? %%d ggggt}é)éuél r?Rﬁjlgstltuted 4-to
8- neutbsted hob-edmatic hm&uda&tyl ting;ed ( CI _6) al kyI or chloro; R12
| 3y%r ogepo grmem erecy nén-aromatic heterocyclyl group, a Css cycloalkyl group, a
straight or branched C,_ o alkyl, a C,.j0alkenyl, a C;.scycloalkenyl, a C, jpalkynyl, a Cyscycloalkynyl
or phenyl group, any of which can be unsubstituted or substituted, or R
R* is selected from hydrogen, C,¢ alkyl, Css cycloalkyl, halosubstitutedC, alkyl,
COCH; and SO,Me;
R’is

X
P

wherein pis 0, 1 or 2, and X is CH;, O, S, or SO;

R® is unsubstituted or substituted phenyl, unsubstituted or substituted C;_¢cycloalkyl or an
unsubstituted or substituted 4- to 8- membered non-aromatic heterocyclyl ring;

R’ is OH, C, alkoxy, NR**R® NHCOR’, NHSO,R’ or SOgR’;

R®* is H or C,.¢alkyl;

R® is H or C,.calkyl;

R’ is Cysalkyl;

R s hydrogen, substituted or unsubstituted (C,.¢)alkyl or chloro;
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R13 is hydrogen or C oalkyl, gis O, 1 or 2; or a
phar maceutically acceptable derivative thereof . 2 . A

w@enpoundr as clained in claim1l wherein Rl i s PGHERZE6007812

10.

11.

12.

3. A conpound as clained in claiml or 2 wherein R2 is

f%ﬁﬁ?@@%&?ﬁ?@"@“o or 1. 4 . A conpound as cl ai med

cl’di mwherein R3 is an unsubstituted
or Blhsydrbgined CCe8val kyl group. 5. A conpound as
cl ai ned inz.cl aiml wherein R1 and R2 together with the
ni t‘flggehorto whi ch they are attached form a norphohnyl,
py rdralphshnfaydutiod]lypicgepdienigtivativa there6f . A conpound as
claimed in any preceding claimwherein R6 is an
unsubstituted or substituted phenyl group. 7. A
compoornpbuad actlsimee th dlaimalnyhqoeie Réds mgiragemi m wher ei n X
is NR4 8. A conpound as clained in any preceding claim
wherein RA is Ci 6 alkyl or hydrogen, for exanple
metAyémmundydilggedin GaimA @dnpewidRas (CHaiRedheramagiyor 1.
precedi ng cl ai mwherein R10 is hydrogen. 10. A
conpound as clained in any preceding clai mwherein R12
i s Areiohipbundlds cléinedmpoanydpasedoizgaélamd whereanyR prse e dinsugstituted or
cl ai m wherei n 3 i s hydrogen. 12. A conpound of
forsr‘fg%té\xmfc{g"apﬁyw%rei n X is NRJ , RL IS hydrogen;
R2 is (CH2)nR3where mis 0 or 1, or R and R2 together
with Nto ich they are attached 2 ohny: -
pyrs SoTatR R Sape T BT L bR & Kb LR Whocen 1o which
unstidsire stuickal form s mogthotinth.groR8nylor pipenishsyibsg.i t ut ed
or substituted straight or branched Cl-6 alkyl, R4 is
hydrogen or nmethyl, R6 is unsubstituted or substituted
phefydompRIR! ks chiyrdedogrernppravedihg Icjaim wherein R® is an unsubstituted or

substituted phenyl group.
A compound as claimed in any preceding claim wherein X, is NR*.

A compound as claimed in any preceding claim wherein R*is C ¢ alkyl or hydrogen, for

example methyl or hydrogen.
A compound as claimed in any preceding claim wherein R'® is hydrogen.
A compound as claimed in any preceding claim wherein R'? is methyl.
A compound as claimed in any preceding claim wherein R" is hydrogen.
A compound of formula (Ia):
//\N/R12 O
N

= NR'R?
3

(la)
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or a pharmaceutically acceptable derivative thereof.

13. A pharnmaceutical conposition conprising a conpound
wa@sooclogizaed i n any preceding claimor a PCT/EP2006/007812

pharmaceutically acceptable derivative thereof. 14 A

pharnaceutrcal conposition as claimed in claim13

f ur YIFEFD conprising a pharmaceutical carrier or diluent

t hexgiotR*15. A pharmaceutical conposition as clained

inclaim13 or 14 further conprising a second

é? hg¥?%magent 16. A compound of formula (1) as
cl arkrteobtﬂ_r)rnldwre&nﬁrscﬁordt aimse 1 to 12 or a

T oy e AR atnarme Tretd b dti gy Bhondin.

<np&ﬁﬁmuwan@kf“a&hoh&maﬁdmbnnmaymomEumﬁabIarns 1to 12 or

rmaceuti.ca ccept.a reof f or
ihay Wé?”‘tﬁt é‘ﬁtdr%ﬁ@”tsrup"'& S?%‘ﬁ‘a‘."{ PO é’J}l\/\,fjr &l s medi at ed
by mhehﬁﬁbngtymo®lcannabinord 2 receptors 18. The use

co und of formula as clainmed in any one of
ngﬁnfﬁﬂofm§nﬁﬂ%?ﬁ%%éuticaIIy accept abl e
derRvathiydegtha@rmalfylf or t he manufacture of a
t herapeutic t for treatnent. of a condition
i DA R Dt PSR T Py

ctivi y of cannabinoid 2
receptors. 19 A nethod of treatlng nannal for exanple

13 a hgn’gn SUffer1I n\g frt%mca Crosr}n a om ou S clal eH“?diar‘lat ergcedin claim
“by AGRETAIFR Y OBP LR TEBPHY ﬁ r%cepf1 W Eha P g

(na&ﬁﬁﬂhﬁﬁﬁﬁd@dﬁummﬁkekhﬂgwédm&ﬁﬁd subj ect a non toxic,
therapeutically effective anount of a conpound of
formula (1) as clained in any one of clains 1 to 12 or

14.a p)ﬂ@hﬁf&ﬁeamtibﬂabﬂnyos&mapblabﬂled iolelinv &3 furéet dverpeisihg 2@harmaceutical

as clainmed in claim17 or the use as
<m”5¥g{%§FRﬂHf$ﬁa,n118 or the nethod of treatment as

clained in cIa|n119 mhereln the condltlon mhlch |s

ned aﬁed b acti.vit nnabi n e S
}\ %)t rcarenlposrtron Q’s 1me garm or ?4 %urt% comﬁ)rrsmg a second

“an i an' Pt anmdt of | Sorder,
therﬁ;l;tﬁittcmgeot.d arthritis, nmultiple sclerosis,
osteoarthritis or osteoporosis. 2 1. The conpound, use
or method as clainmed in claim20 wherein the painis
16.sel &Qbﬂﬁorfnﬁ@imforﬂfulae(mrmtcmirytecpai alny oxlé sferi@s pao n2 ocapbamaceutically
neur o athlg pai n pai,n nuscular

accg"éaér? ‘te{awatwﬁ CRUYIETY &emﬁ%?rnve eélcr:lﬁrtye g™ and
m grai ne.
17. A compound of formula (I) as claimed in any one of claims 1 to 12 or a pharmaceutically

acceptable derivative thereof for use in the treatment of a condition which is mediated by the

activity of cannabinoid 2 receptors.

18. The use of a compound of formula (I) as claimed in any one of claims 1 to 12 or a
pharmaceutically acceptable derivative thereof for the manufacture of a therapeutic agent for the

treatment of a condition which is mediated by the activity of cannabinoid 2 receptors.

19. A method of treating mammal for example a human suffering from a condition which is
mediated by the activity of cannabinoid 2 receptor which comprises administering to said subject a
non toxic, therapeutically effective amount of a compound of formula (I) as claimed in any one of

claims 1 to 12 or a pharmaceutically acceptable derivative thereof.
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20. The compound as claimed in claim 17 or the use as claimed in claim 18 or the method of
treatment as claimed in claim 19 wherein the condition which is mediated by the activity of
cannabinoid 2 receptor is an immune disorder, an inflammatory disorder, pain, rheumatoid

5 arthritis, multiple sclerosis, osteoarthritis or osteoporosis.

21. The compound, use or method as claimed in claim 20 wherein the pain is selected from
inflammatory pain, viseral pain, cancer pain, neuropathic pain, lower back pain, muscular

sceletal, post operative pain, acute pain and migraine.
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