H STONE DEACETYLASE | NHI BI TORS This invention rel ates
to conpounds which inhibit nenbers of the histone
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treatment of cell proliferative diseases, including
cancers, polyglutam ne di seases, for exanple

Huntin don di sease, neurodegenerative_ di sease

exatipl AiEZh%%‘WFT%‘TSs5%%éPHEaTRE&TWn8FoWE&’&SEAeTHfISrPMN
exanpl e rheumatoid arthritis and organ transpl ant

rEigldaif tleninvelitidpet es, haenmt ol ogi cal di sorders,

g{‘;'efgg@% @&%@{%@ Sreﬁagtg%tottﬁglrjlggnéﬂé}}n%hg)ﬁlegtlgga%%IZ?PDEinnhibitor in the
i Meragaciue of Bavdigrmenidfor tbettWetmant/efmeumathm Rairk aind/tot @ method of
Cedlatig %daﬁmpe&#ag arwnﬁ.Bltd?loﬁt»@@ﬁs to form

chromati n. Approxi ma 150 base pairs of DNA are

wr apped twi ce around an oct anmer of histones (two each
OBadkiyfdundes thfinvéidion3 and 4) to form a nucl eosone, the
basic unit of chromatin. The ordered structure of
dPhosphadiesterrsed s(PDEsh @remadiafmilie ibf i enzpmee which  affdchwarious cellular

tég?ﬁw bn%%éé%@s Q:fy th@epr&%é)%’f ﬁ?cﬁ&yﬂﬁd‘% se-Ebﬁc!‘%ferséemng%'lecu!es
regul ation is differentiation, proliferation

SRR 1 dhe cOESSRORGGcAEave OrBARIpOSRSRE CHqRRdes and
@ﬁ%b@'regmfatlh@&héihm@&ﬁognoal mélormhé  Rosdriligt Mé&eﬁ@érﬁl cAMP and

%%ﬁf Ian&ear %Oﬁlgl%f rfloﬁfhgt %%uéaglon ﬁD%m(ﬁgt{s IB?%/C ggrllar %rgcesses There are
Nitégasi hhfantiligis|of PDEBY adree (PRI KT T.0H tbetng spedifpr foesAlvipl and others

et iR ipSis, saged &l ation, phosphoryl ation and
ubi qui tination) of the side chains of amino acids are

eﬁ%ﬁ")@t | %amerXber oqlthe FBE(faAmlr eg I(f V\én%nsash ? SY’JB(\:@SS émbers PDE7 A
fI°cATi OnS B hi's and'G 1 n

tandris cFligpmRbiAaf RDEYUE gkpressed amvab@w mﬂuds epd Belktyees I®own to be
%R?&n&%%wgat%%ené&% QLR d%%%e@ HBE LRI Thell Mslét%%.sorders in

ure 389 [ffe A Sci ence
M'%?QPDEM aeh esAbze Wriagts aiﬁg'gpfeqtﬂ%%l@ 38?'\@&%%9§ k-2 C. Yee
13- 182B40b. S&yceVEB3Qf 9dd) siBes-a5e], wha b Bnymmcytes R. Lee S.

WBRE G aRe 0 s RRA e o Rl Rla L0 ER iy 124"@995 )b, 277-
adsi, \aetomvmmeecaseanac[Lebs Enméee aid hAl Bmvao‘meﬁbaesbﬁ 999) pp. 848—
acef af\d Afrfvay &.X@és‘éa}é:ln h SJ ré%%?%' B’tlirg/Eu@i LanS 'dgﬁ r]\%ol Jlﬁv%uol 2003,

ati on tus of hi'stones I's control

94288k e%orﬁﬁqw&ogrwp%@d (et sedactivenipgipiinge % POE7 will have

a@*@éd/é;i;ih@e:’lﬁﬁ =13 @smSmhfdMﬁnop@egbntu SloanRtrieAeatrydpraes conditions,
n tran

is belj

(oS hile | Qe Phr BT pigi st Recild E5FRes I enGiags. C©
dbstematmw B s3nbpefes YoV agie aebsJ.AFSrava. FIAS 88\(2001)t pre 6319-6324.]
potential roles of HDACs in tunorigenesis see Gay SG
8$Idd|a'§’ﬂ r&had SHoviathat FME7AVBRINA is fémdté%e)mddlym:t,tbbat@f Iﬁ rat brain

AC enz nes have Idesclr Thd %1 Lettler at u b din’
O o e e e o B G TR RS TR g o, phsBrved in
ctee t aliantoge ey, rafscibtyi hupercte, t trigpdcamhpls, t ¢eoebedfimc amecleat habenula
“Tﬂhlegg rildal @%ﬁ& eIy pdsﬂgr’ﬂgt rbhgﬁmqaﬂ&f?koﬁ'tg@@ﬂﬁ?NA is also widely

t1on t unour gro I N ani na or review see
idsitgcfed ipkoteer BPn PERID t@qﬁeFhe%prqqulr%e@s@qrﬁisanbwh 1APE7A being
1ipnred 1 Be re@ustion! dFAMFIS @u@@ msmaﬁm*a.nhl%@ohmamdosag@é&s that

ther eutlc entia t he treatnent
ORSTa PRAE R A e B8t e e et o s, Mty S Perez:
alor2801.MT Peladiss HhdRuigdoméhech? G. R@Agod' Synapse 40:201-214, 2001] a link
to Alzheimers disease is also suggested [S. Pérez Torres R, Cortés M, Tolnay A., Probst




300, Vigushin DM and Coonmbes RC 2002 Anticancer Drugs
13, 1-13). In addition, others have proposed that

wa@b@sgaspl HDAC activity or histone acetyl ati onP€BHIB2006/000369
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inmplicated in the foll ow ng di seases and di sorders;
pol ygl ut am ne di sease, for exanple Huntingdon disease

(HughesiddesZ08. Wehgob @Jpe%e&t%llﬁ’éué(g&g@ g jb_%%c?}g@%@ lobod Pages

Proc Soc
}_%{2;22%38#EP@filtlgrpallg@@§7Fi?a(§calsgbeeqqamphgg§% ingpgth feytlity disorders [VVO
20837 22) 46) leurdriie [Lcee Lt il euirsg radling @06, 385 p84f, or
exanpl e Al zhei ner di sease (Henpen B and Brion JP 1996,

J Neuropat hol Exp Neurol 55, 964-972), autoi nmune
di sease and organ transplant rejection (Skov S et a

2@{9@7@}1%%991 %&t%ﬁ@yﬁ#@?@ﬂeﬁ%ﬁ H-r At 5 £ b Rf'Ch%%O%ﬁg 1593§5925 -

I nvest es '('Nbs

21793213 hemah [idae M. Xi®yan ge6mar, 186 68)yn aﬁmi @heb@?2 86 1997 16152

conp 5t7$ aﬁd)t%%jﬁalﬁbrﬂf £CBLAR, (A §§Héd Nam A%eg §&P 0@8A 28 1996 14188 -
1 ON Kl n-

L2, SR o BT ks pesg e fiman T Dighocytes

dichomader bl.,i KadeldH. nBjotHeal. aBisshys.a ReV Cbmﬁiu&H%l 1209385 — 990].

Bl’-"@@fh ]ciQelsecg%) r]ne%ggr gf the Ibﬁlt-?ﬁpa[%ﬁl&'\é%t&k%n s fﬁg r?mg %8m|o éagy with

manuscr Sug
h%%m Wemaﬁet@tmlﬁalb@w@mp ﬂomﬁlnt(Netgﬁmnaim@mtnhe rther elgaleted; domain

ddom@fﬁ@th&/%ﬂu éatn}é@?a%or%te"\m&l is%h@r&éafacﬁr‘&gﬁﬁélﬁﬁé A18NE PDE7B

been several such conpounds ar
c'd Fﬁwﬁ’tﬁ%gc' ?wghaé\P&m gloaef &M Alousg [agcespigp PpRBer - AJ251858] and
t mueednrecdessibn cmﬁmr—smzﬁwﬁo@x@rrmse[c GheinéOIN. R6bAY D. Cawkill and

B b i\ PR BRSSO 7 PR 25952t i oen

Oﬂ‘PWﬁqQG eyEhessbd 10 6 MEdaNRIel/ @ iedRe: WG 0Bld38 3adeusOputamen and

CHLBEILE MBS OB DY PRI 00 0 s

cRsidoliven seell \tpaiae GBd 2BgnyAp agditionally in shelte) mmpde seionybiadder,
Qsériis, 1SR \Wdrlkdh Qid 9211 AN0 Dd AP ghhd VEDEAE RHHEa8P0a4) shown

10224991 WO 03/ 076400 03/ 07640 )
JB TR A D R SEer e oo S 0L HUB8/ eSS NA
Gagsi 7. A. Beavo. PNAS 97 (2000), pp. 472-476], many standard PDE inhibitors,
zaprinast, rolipram, milrinone do not specifically inhibit PDE7B.

The amino acid and nucleotide sequences that encode PDE7 of various species are
known to those skilled in the art and can be found in GenBank under accession numbers
ABQ57409, U77880, AB038040, L12052, AK035385, AY007702.

Inhibitors of PDE7 are known as is their use in the treatment of various PDE7 related
diseases. The patent application EP1348701A1 (published: 01/10/03) discloses
pharmaceutical compositions comprising phosphodiesterase 7 inhibitors. EP1348701A1
addresses the problem of providing a means of alleviating visceral pain using such
compositions. Visceral pain is known to be a particular and narrow class of nociceptive
pain. It is known that there are 2 fundamental and different types of pain: nociceptive
pain and neuropathic pain. It is further known that nociceptive and neuropathic pain are
clinically and mechanistically distinct from each other.



WO 05/ 007091 WO 05/02690 WD 05/030704 Many of the HDAC
i nhibitors known in the art have a structural
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Rf- A -[Linker]-CONHOH (A) wherein ring Ais a
car bocyclic or heterocycli c ring systemwth optional

S%El‘in‘iééf%%%g&én‘sﬁ@éjo I('eroQig é)%ln a ' Q«%ﬁgﬂ'mlﬁe%dbgaeg%&éive and/or

varil ous unction
nrplahgdsi adivatipngefospecifi¢ ﬁeesoacnewgn% Ah anfeC riiberal Thmse anay be

t&‘?w?t@& 'b\]ea ﬁietcﬁarﬁ’cfal té?)%m"é@io‘%recgérm stitMALS Bnki | RSorRE sExth@nsed in

base  of pocket enzynme structure.
r?hﬁ@j“%ﬁ“flﬁm'ﬁgtoé’f@ﬂ@mn,& lies within or at the entrance
to the pocket containing the netal ion, with the

e R N T

| dysfuneticar ¢f , thernelvousceysteom dlhe \climieal @haractetigics ioh gewppathiogain are

ti\i\ gﬁ% ﬁe’ﬂeﬁnﬁ@@%?%%ahﬂv 6 Rl rlnécr{aﬁ{sﬁ%e%gat o Qﬁd tsg\%nty of the

8‘@ e I nhi'bitor. Scrip
t MarengeRgicoprogass sitseli\addt arisas rf@l%’e@eléfv%ﬁ F%If@v%l ”P?é%elves been

Chsegenf Nb@éﬁéth.ﬁ huelw ﬂa@ﬁﬁxp&@ﬂt @Qnﬁh@rwm&ﬁé*blnwlatéﬂ vib iakitiy in
in the treat nent i seases such %s cancers which

bRFTEPTY NERPHIICH £ aetaorfm‘%ucovw.plint N ARG UIAPRE.

Det ai | ed Descrl ptlon of the I nvention According to the

IR&’G%QJ%aI |n ertr% tI B fc \él dpaeh Cn%n;% l% c%\fln lfS of rIOUS|§' d)ﬁ’lcult to
Fde 3 e or ? tHiet &ot°
[Uﬂt,elf 1e]spBWC[Squ11k@pQr]y # yot(at)allwhateeidﬁrd(;anaweandhwmes which are

'&%@Wﬂ%&“b@afﬁ&ﬁ%%&ce e aln Sich 8 h%s%rgHMaérﬁﬂﬁﬂammatory

radi cal sel ected from ( HB), MO, (H

(TiEys preapciaminorphae) a@%ﬁsp?ﬂﬁ)'e%h@?@?tﬁb'v [fad tS‘%ﬁﬁdoh‘*b%“Ké‘dOP'O'ds
*thEn_:B dEIn’dJ!éEdptﬁ/é dahﬁcdngmggg: CHﬂeEﬂlvlél mt@nté/fc&nd)cwépthé QPa@hare not
- | Ll]-_4a t he [ nar .
EERS preRl, ietfopd Wl Blicn, ol st P gabaentin
npragabalibhard amitripiline cyhith provide Isowy céliet tooreumathicopajrt lare often not
r &Rty ﬁttﬁmtregf?r%ni H‘-'ngéﬁgédt% giﬂd Tl{ug'falkﬁ\regé Teasons: kdlfference in

i ndependent |y represent a di val ent I|n er
r%{'GICE‘aICharA‘Ft?’F’PBER;hd'ff?fé”%cbﬂ/é“%?@ﬁi"ﬁﬁt P@fh dﬁfﬁr@‘??l s ng‘enab'“ty to

| fRgdtrde@ snatdpatid R i9kicBipdstimalisiesd & diffeérd ftbm nociceptive pain.

The present invention addresses the problem of the providing a new therapeutic use for
PDE7 inhibitors and presents the suprising and advahtageous finding that a
pharmaceutical composition comprising phosphodiesterase 7 inhibitors as an active
component is effective in the alleviation of neuropathic pain, the present application
demonstrates the suprising technical effect of the compositions of the invention and their
particularly advantageous analgesic effects for the treatment of neuropathic pain.

Neuropathic pain is a condition resulting from disease or trauma to peripheral nerves or
the CNS. The International Association for the study of pain defines this condition as pain
initiated or caused by a primary lesion or dysfunction in the nervous system. Thus this
type of pain affects many patients with a wide range of ailments. Common causes
include metabolic (e.g. painful diabetic neuropathy), trauma (e.g. phantom limb pain),
infection (post-herpetic neuralgia & HIV) and nerve compression (e.g. cancer, back
pain). it has been estimated that this condition affects approximately 1% of the



it is preferable, in line with general principles of
medi ci nal chem stry practice, that the conpounds wth
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nol ecul ar wei ghts of no noré than 600. |n another
broad aspect the invention provides the use of a

C poRMHBA NéurB;@JtﬁTb”paln(;be)tleﬁt% d*!éf\lékﬁ%tafﬁm(&e paih &mptoms including

P EpUF e, bt G FI e Ao A Pehdrom @ previously

amhocuotxy strhulbs) st ored ad @agengy bas e NeililopatbioppinLis dstholpgibal as it has
+1 %Iﬂotéaﬁe r&%e n& I %) '?)ftél’? FSBHEHEE gﬁgﬁﬁ%eb@ngﬁﬁ? galﬁs%r he‘ish 81351 pated,

bition o one eacehé ase act
i porgnQRly lasting frs yagrﬁes&mf@ﬁntly cregviaa atients’ dvalit, @ﬁﬂf@dmlf and

Ofahién H%ﬁ%b&@SWS@ﬂ%@eﬂleum éthi@ pﬁfn@spﬁrfi@%ﬂt Aredf cliflically due
rolirte

sition for the 0
o BRe abvBomeionnd e pBR SETOrRS o ReRaY 12oh Jangerent pain
apsdtbwagsLemd atk 5@ ahess treatabiiobh emy msapm:ttculat Amlgesicenpound. It has

pFl%Vlogseff b@eﬁ%ﬁ&ﬁvﬁ tl(eﬁrmé ar¥ g&gﬁ Iﬁé t?r?cll]‘dﬂ{gegﬁ&gg and non

ease
s éfisfoidel a@uﬁﬂmmﬁgrym (Hﬁé@% exramt ’éWﬂ%/@tSMV@O anelgesic efficacy for
an&onmegainf formula (1) as defined above.
Term nol ogy As used herein, the term"(Ca-Cb)al kyl"
wherein a and b are |ntegers refers to a straight or
bAedmdmgiy cireren idl K \driticah dthedital h@addn g fidemitifya pharn'hc@ﬂibhlyn active

| ncgl@atm%ﬁ{a% \Nﬁh 1I§(aﬁr1?tegs o? tﬁe r{e%opg%ﬁ Frg)al% ptIeresses that

es e n-propy I'sop
nmntmute itas Hiege yrain SB@YEP’[@TJQ yIAlsq thee ¥ 2 rnecp@:htnfead dodievelop new

c&ﬁﬁﬁbﬂtmnﬁf é{'fa‘f’g@sﬁ %Bl%'p@unfdg %vh‘ic%rlmcorq bM@ﬁo%@nthér%‘t gyrfe?glstlcally to

ene radi cal wherein a and arelnte ers refers
| BVekt PRy i GOSN BRALOeregy PR S g Urapetyc pain

car bon atorrB and two unsati sfied val ences. As used

h ter kenyl " wherein

RSl ot EprptgeBic) Bl ool BRR AR 7 o8t
awwehyare reehteally exaressayl fnrttlm eentrel hergeusbeysteat ¢GEShand g identify
E)hén%@ééutleé] agﬁ?}é@oﬁ]pgﬁﬂﬂ \A%flcheéxtaltﬂ @h aﬁal&ésnczeffect by ac(tjlng centrally in

er éochem stry where Pp I cab erm i ncl
Cg\J(Sdﬁ?g %ssog?tﬁS; fissugy | ﬁ%? hps bgﬁras@vwdp @ﬁ);pntgﬁlm expressed in the
ZCmsttIs;sbesZmawm Myt n%tpﬁecuﬁédlyh@étﬁ(ttéb tdmetcgu%ate Guyéedse plitamen
adi.c ar ban
07 R ELP of BeuPran 5 Shmal e el o0 e SRS e ot Bumber of
bwd)he@hcussum toms@t iGsfdned MaRebased. Gavkilsad! Nerfidookt Biechem.
C D b are integers
’frog??yss ﬁg%o?gl gh?-}zcﬁ%tﬁ %Jr q%?z;%c ed chai n hydrocarbon
groups having fromtwo to six carbon

PDE7 has been the target of inhibitor development as such inhibitors are considered to
represent a path to the treatment of inflammatory and immunological disease particularly
T-cell related disease. Several classes of inhibitors of PDE7 have been produced which
present micromolar levels of binding affinity for example, benzyl derivatives of 2,1,3-
benzo [3,2-a] thiadiazine 2,2-dioxides and 2,1,3- benzothieno[3,2-althiadiazine 2,2-
dioxides [A. Casiro, M.l. Abasolo, C. Gil, V. Segarra and A. Martinez. Eur. J. Med. Chem.
36 (2001), pp. 333-338]. Also known are a series of guanine analogues which have
been assessed in vitro to have low micromolar inhibitor activity for PDE7 and to show
selectivity over other PDE family members (the 8-bromo-9-substitued compounds being
the most potent) Barnes Mj, Cooper N, Davenport RJ, Biorg. Med. Chem. Lett. (2001) 23



atons and having in addition one triple bond. This
termwoul d i nclude for exanple, ethynyl, 1-propynyl,

wa200a/00262t but ynyl , 2-met hyl - 2- propynyl, 2- pentReyiB2006/000369

10

15

20

25

30

35

3-pentynyl, 4- pentynyl, 2-Bexynyl, 3-hexynyl,
4 hexynyl and 5-hexynyl. As used herein the term
8V f0saNt 13- FababkiadeREL o BISE L Rhibithh &lith b Mi@BHolRr potency

St Rt RN e

tsutpsltlmtddondnheﬁyﬂ-l\uﬂ%dylbmfbﬂarﬁldééle baaﬂcmlarn]ar bDﬁb&\Ml-K;benzoxazol 2-

tglfpﬁ%ﬁllshf?on% nd IQ Iphe -3+ re'gzﬁ lda£09 2 a/rpglgpﬁéulga lgg éjé?lvatlves

al'l are
i ey L@fé%sea’f?ﬁer@ﬁ of epET tmalbitty's descrinedds beefdinthe treatmentof asthma

" aN¢ |a13)élrb|k,)’d|sea5§§ e\flaS ﬂdﬁu@tndTPBP?yééll'f%n&i%ﬁurﬁts%?*es of pur e based
car havi ng carbon at ons

i | G%%@f 'DPEF h%\s&ﬁ%ﬁn@%%%fﬁ EE’&S@W o %'mred\d%whem Lett 14 2004
C pes350p 2968]| whichy sthawh gdqd PDEY cklebwepy whd am&omysralr wmitw activity. A

Aﬁjrfﬁgrea'gtﬁbe Blief)ot?gt hsglgct:‘t 7f mﬁgl ! erﬂgn EOQ?{D%%P?%GS%@@?ISI&I , et al
aRi9rd. Msidu Gbem lat, déQQOWW&Zﬁbam&tysmstﬁuted spirocyclohexane-
Caﬁlﬁ%}f&inbg ?él‘ﬁﬁﬁéﬂy‘: g 'é’lh9§tlt1WQdi Chec f% §H1rﬁ€fc¥oh¥xén}e rﬁlﬁf?xgzollnones

a coval en | ustrati ve 0 SucC | cCa
pH%fﬁga lveStﬁUﬁ%éﬁ;ﬁra'@ww&bmwmazw%@élern@ndé'il P4 Rial Bioorg. Med.
ucgeal iLkiteda t oom Aépet er maﬁylhavé eﬁe%hSprteparad NEHYO showldl by in-vivo

nevepaRrL fefBR e FrosfieTgr it DBy Mo Gy QhiglP6e oarwin

r Bicovens Lﬂdhdﬂiatvgbaa/\m serieshof rtBtemi»arillsldphunalgsigs candoai® Bi0oh68230
%M%né&vér’y@dg%g egﬁ@ loley ?Jgtra%%%%@pﬂﬁ {}91 {,.ye QCJheydmpunn

are directl a cova ent
of- %ﬁ&?r'Y%'M?%QF% “lﬂ”euﬁeh?seﬁPH ipfebitorshi é/igmk h@%PWUCGd a diverse

be@écfnu? Yot helﬂatécfy@hcbeEr/rrhKﬂBi&ﬁé Yhe dB@IZ oMokl presented in the
Z.0

t hi t
o BTG Shptg et ThdkE Pl KAt RS pbbes et iogs a4, sovazole
i dgwath@sy WOSR1TS q»xaaleldgtmvatlwaot\ﬁdbamw& imtdez@wodiyéd derivatives

bgm(glz?%&: y}\ furm& @gi ﬁﬁ‘?'dﬂm lﬂ%&%r?é@ Jesenrl)é/or 1nct\/gr)éhe F., et al

19619, Metls harh ket oFopt, Tando e @6 Hidr braneio. ehaBlapick Meek Chem.
t estinobbat e asys L ye21]Qnd dofipRSO S YedupCor thiBGibzti@Swhich demonstrate

R A

non-aromati c radi cal containing one or nore
het eroatons selected fromS, N and O and to groups
consi sting of a nmonocyclic non-aromatic radical

c Bietdascrptiomef the InvenHior ych het er oat ons which is
covalently |inked to another such radical or to a

nglg%oc cl lc carbocycl i % radical . Illustratjve of such

r pation, i§ diteried) i) the syspplyd PO BABItor tor Sag manpigpture of a
i mediazroént for traxtesatrhant of haeopaaid pdin. t hi azol yl

t hi adi azol yl, pyrazolyl, pyridinyl, pyrrolidinyl,

pyri m dinyl, norpholinyl, piperazinyl, indolyl,

mbinep brepent yiventiparizfthar prgvides gymethgd of rasatment doryleuropathic pain, in a
beaghiRisazabyd, wiRhhoohRRed 9A%RRRMYY to the subject a therapeutically

effective amount of an inhibitor of PDE?7.



et hyl enedi oxyphenyl, mal ei m do and succi ni m do groups.
Unl ess otherw se specified in the context in which it

Woe@an269t he term "substituted" as applied to BEIIB2006/000369
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noi ety herein neans substiteted with up to four
conpati bl e substituents, each of which independently
taned DeQErighiciatitie InvEduddP) al kyl , (CLl- C6) al koxy,
hydroxy, hydroxy(Cr Cb)al kKyl, nmercapto, nercapto(C
1-C6) al kyl, (Cl- Co6)al kylthio, phenyl, halo (including
f Inuer prefdorednemisauitmartt| tbe AHDER irihiditooisoseibdtyd ,from those compounds

t EO%AFE&I&Y &ﬂ%ﬁ&ﬁy ggf[gké’d Mﬁr Edbﬂsl’%&% %B%ﬁgqﬂooz/omwf

- §¥arRiRaNberONRCRIBClosSSaRIRERIBONeWRich ARHRREY -INERR; and are
- G5&iliHorZhe nfARRER A a meQ@%NBnﬁBﬁhe AR & neufd afty and for
%RgCOErFR A . -NHSO 20 RA, R SO20H, - NRBSO 20 ,

of RGRIRBFING PRIN NHCO\lHR NRACONHR B, - NHCONR
ARB, or -NRACONR ARB wherein RA and RB are
|ndepe )
pheny oo fisirbolhb i bot il £&sBRdYeung he totowng
af%@?ﬁ'a(l)\rﬁ”)%ﬁﬂbonal substituent” may be one of the
f oregoi ng ubstltuent grQups. As used herein, the term
[ ns a substil dept on a
m whi c)qu,s Iected f ¥ PR f ol | owi ng:
Xg' 1 hyl , ~€1- 3Tal kyjt ami no Cl1-6
aldeyl €1 i al Kyl api o -6 ab(yl/ Cl-6
al kyIX4eg ydrokyet hts, €1- 3 &l koxyAC 1i<'6 %y eg
met hoxyet hyl , mercapto Cl 3 alkyl, C1-3 aI kyI nmer capt o
G -6 Al kyl, carboxam ddiici-6 al kyl e.() -CH2CONH 2,
am'\/méml phonyl Ci1-6 al kyI e. g - CH2SO2NH2, Cl 3

Q8% BTLRRI AR s iR andpd spiegSrom:

CHZSGIZNN@Z{ thai not &1ced trandyo of B-dourskyil XplXaremdyA,, simultaneously

am r}gﬁfggé},tggmogén Am2dH2) , Cl-6 al kyl am nosul phonyl
-6 di al kyl am nosul phonyl e.g. -

SOZI\‘ITV@Q in WB‘Ph 8n§ISP&¢C*§GBPmS| tuted phenyl am nosul phonyl ,
car hoxamigio (-CONH 2) , Cl-6 al kyl am nocarbonyl, C1-6
di al kyl am rbon rpholinyl G -6 al kyl )
i e B A6 By B PSR nvcTioge drdlpe belge unsubstiated o
nonoc yslbsiituted wih ons o wateydroQs-@2;al kyl , optionally
subst i [ dazol yl, triazolyl or
het er o%ggfo%P?ﬁ%ewggn pi peri di nyl G -6 alkyl,
pi per a>£| 'ﬁ?P'e@Pd f-r@ﬁﬂal kyl or 4-(Cr 6 al kyl)pi perazi nyl
Cl-6 al kyl .5 1@5@@ herein the term"salt" includes
base addltl on addi and quaternary salts
Conpounds: dwdTtaIh ol SRR oh SHAE erdeae. SRiorely fermupted
salts, incl withrigrpRhetensadtand cloabh from &) BED)eSQabrtN; ,, the carbon
W th bases es, . .
sodi um and %%sgftﬁ%%gﬁk‘%%@ﬂé Jag%ﬂqﬁ:[eﬁe&esé]??%med W'tp one or
hydr oxi des éeyeralcapurisuidentingt ioudiffaredt, ralgatedifiom SR®, OR®, NR°R’,

hydr oxi des; 2@, th &rﬂﬁﬂq B IAHER® 8ndR7 are the same or different and are

N- et hyl - D- %I ucam
elected from hydrogen or lower alkyl, and,

- R® is selected from aryl, heteroaryl, cycloalkyl optionally interrupted with
C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0), SO, or N,
cycloalkenyl optionally interrupted with C(=O) or with 1, 2, or 3 heteroatoms
chosen from O, 8, S(=0), SO, or N, or a bicyclic group,



chol i ne tris(hydroxynet hyl)am no-net hane, L-argi nine,
L-1ysine, N-ethyl piperidine, dibenzylam ne and the

wo 2d0e/0936bpse conpounds (1) which are basic canP€DIBR006/000369
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salts, including pharnmaceuti’cal |y acceptable salts
with inorganic acids, e.g. with hydrohalic acids such

as hydrogiydse rdr@up@rbemédfr@%s‘ﬁmt&i é}‘céug&tutéc’li‘ LWRR %é Q)r %S\}eq | groups

O gant o SEEH8Y by Chnehicapaer laweha| oifpeall sifestfidintn 3
f umar witgh m,l @2,Q3 erralthecs,arr&air diEfglentandCiré sél€gted from

net ha@a p‘?\%loﬁen Q},\{ §6?_H|p @&@hdbenzoi C,

benze mandel i ¢ aci ds

and-t H&R} p@é-@&m@iuﬁi@ﬁ oﬁRf ﬁé—@ Ry MR RAQ-RRI @ NRIT NEE-Q-NRPR

one Ororﬂmm-@@tw@\}hldﬁrQp@%@@&é@kroﬁlhb('ﬂll?) CeHH )eég or SO, R is
because. of 'ﬂresence o] I_¢ Ccarpon ofs,

can exﬁe?f:te%mﬁ‘ qrager OBlPW%rrPAMP%r & gpd R’ are the same or different
di ast endarsseamtad dni:h R or S stereochenistry at each
chiral %p& The i nvention includes all such

enanti one d| ast ereoi soners and m xtures thereof.

In the- cdnmwﬂwtsomfonallyemﬁewmﬂd mith ,C(F@), dB¥.)ceryh dCHE)-beteroaryl,
combi nat i @lq;h @})&ﬁ)amﬁ"ﬂpfléﬁ%lly mteWuBQdmﬁb(lbfomﬁpp&?&geteroatoms

preferabl | ess
The ring ‘Eﬁ?f‘afr?ﬂ‘ne (§ 5?[ thSW F_°JCH Bf (Ehi)vcyslealkemyregptionally

be - gr @rterBlptdd@ist CEOY oPith 0V2&1@€brc\/$‘témélcaﬂilﬁen Eﬂam ©rs,@(=0),
may be - Lren

preferr egcz 3 ﬁh'@ “@’ég@ 'ﬁﬁ%%@egﬁr ?eéec%ézfrom\/o’a%a %\? ‘e each

be - N= afibse lgeoudONeiDyOpubstitattidoal subgiitied athede bo séveeal groups

5- t di
Thgof: n'g‘%@le&gd thg ffgfaéfélgﬁ”ﬁalé%éh' BN ?@) 4 ¥k, ﬁzb‘?@, CFs, C(=0)-

opt i onal N §92§8H3 tQR e@%nﬂ? R, @MHB))%IXQVC@%@%W & which R®
opt i onal layd Riksd tHeUdpck oh@mrbntadmd d?@@@lb&% froB hydrogen or lower

opt 1 onal PRI SUEH i PV SRt Gioubt Rtgiigd from OR, COOR
i m dazol pr NRBX madiigh R bsbRbare Ihydrpgerhir daver alkyl, and,

asgt 2' taf ?é;%hcil Rp¥155’/5r0 hygnd F:&L“ %8%111311\/51{:[1&}}3@@%%%% atom ’toI which they are
1,2, 3- ox greheg,zQﬁnjprm q42t0£,m@';q%m@qalzq§¢ryq;ychc ring, Wthh may contain one
1,2,5-0x aﬂtv@ZmJtéfbato&s 3eldctéx st @ &, ¥Bt=0), SO, or N, and which may be

1,3, 4- th| 0, pyridyl, pyrimdi nyi pyri dazi nyl,
pyr azi ny ¥ {i%dg‘”inn azinyl, 1,2, 4-triazinyl,

1,2,3-trirazA ny o Sheemalmian ydatero[:ﬁzhﬁﬂdg hwnicm]niwnmfairr whe or two
' sobenzof urﬁé yﬁ)é@@rﬁ@% n%yt(?%r% L0, ﬁ g? ﬂt Hﬂ %%h%a be substituted with a

i sobenzot hi en
3H-i ndol yI , |0Vif§r¢ﬁ<b/|nprdazol yl, i ndazol yI

i mi dazo[ 1, 2 Mrélgyloftnmmeﬁmnﬁé@l' Wit @@HWZ% #ONRR” or

qui nol i zi ny Ui nazo ht hal azi n
qui noxal | m}ierOIg i, Waich ﬁyéfry ﬁ’ﬂmw%}g?ma prn%ﬁferent and are selected from,
pyrido[ 3, 4- b]Hpyri dyl , pyr|d0[3 2-b] pyridyl,

pyrido[ 4, 3 b] I&éérj ngyl Oé)ﬁ 35 &Mbs‘htuieﬁjoﬁlﬂ] '2% ¥>l 'COCR in which R is

tetrazol yI roqui
5,6, 7, 8- tetrémcjreg@ @dnmarﬁlbylyfahd

R’ and R” together with the nitrogen atom to which they are linked, can form a
4- to 8-membered heterocyclic ring, which may contain one or two
heteroatoms selected from O, S or N;

b) X is O, S or NR®, in which R® is selected from,



purinyl, pteridinyl, carbazolyl, xanthenyl or
benzoqui nolyl radicals. Ring Aradicals my al so be,

wo crocexmppl e, optionally substituted non ar onaPCTIB2006/000369
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car bocyclic and heterocycli 8, such as optionally
substituted cycl opropyl, cyclobutyl, cyclopentyl,

cycl olgx¥den, @ch ,qh,@rppztyl 2-cycl obuten-1-yl, 2-

cycl openten- cl openten-1-yl, . .

5 G ot ki deeb A or ven i B v bajng pmsubstiuted o
tetr akyishtintder \ﬁiﬂmydyclo@lkﬂ roplibri2@y irfgrudtedatith 1 or 2 heteroatoms choseri

3 pyr rﬂ%lxlop)a/r%}l {Df‘)n édCSjaolz gny }\ln f?f(lzlc())%léena]n¥;Moaglg/o||nterruPted with 1 or 2
| i daileterqatmryst ghops/r o 0, By (=035 @-qugt: awb hitagaiyl, OR™ or NRR™

pyr azqﬂ bvﬁtbﬁ)éh"’aneﬁ@%lthe angor mraﬁméb sdticRRfio Mtkogen or
|oxan% nor phol i ny 1, 4-di t hi anyl,
th|o 8k¥Vihyl , piperazinyl, 1,3,5- trlthlanyl

oxazi nyl, eg 2H—1 3-, 6H 1. 3- H1,2-, 2H1, 2- or 4H1

S REBBhB hom b, SRR URRL R s shSRTRIRY L

1, 3; 5-hyoragira 2Nn@H, Niddi cal s. Speci f| c ring A radi cal s

ncl r
Isubstj ?fﬂl’ﬁf E%VLZAE/ &‘_ﬂlk@%‘% o'r /s gﬁ#%thg%%bn‘oﬁ%@bélbé%\unsubstltuted or
OF NEBHestitaq ‘@thPAYQ‘@aFNYEFPRﬂD@EfI|yter@rl'LilqtﬁPe\ﬁlfh 5" 2ihgteroatoms chosen

|( g\écég;fﬂoﬁnggé as(es ts‘yct)%1 be I\U%ch@élkéhypBﬂ?ﬂbl@dln?mgfeas\?tﬂ1 or 2
nhi, bi In C nedi_c 1011
f or tﬁ‘gl‘elr?aé%m 'b?“ﬂg’ugaggtoﬁ’l% Zpoa{l'\ﬁ aﬁ’ﬂ& EaRt :@-}ﬂ hgNRR
of tr eraWhlnlg Rifeanddjatiei the pamen oudiiferentand iarehsetisctedirfrapf hydrogen or
PDE7. | Backg glound of the invention. Phosphodi esterases
(PDEs) are a famly of enzynmes which affect various
cellular signaling processes by the process of

f%gﬁ@ ki@sen @roﬁmhﬁ-l-&l@f;@(t m@é mgﬁrcmp %Cééle%féd(fpﬁw and
n

th t
wlstasioCNaRH. Re AB0y st nProE Y T o B i one o
| evedverd hetsextans ahgsenesse 1y 63, §(e@WFSand” NGhvRIcikenyl optionally
Tesﬁg%}ﬁ{pfgd tHObnd Qresév%%‘l" %{?b%'ibn%f SRR 8IS0, 5, 5(=0), SO; or N,

i nt e ere are at |east’
f anFIFRR o =@3§RSR s@l’?e PPDE3, 4, 7, 8) being specific

for I&MFalky@%s@c%shtﬁxﬁeﬂ cﬁs%fgb?t@@? WP%ge R seddisl g%uzpsRmE&h are the
i's one nmenber o e ani n ri ses
sub&FME & HEFFERREd phER 2I¢ Spifftad gﬁ“h ar 'ﬂé{l\ggof PDE7 is
eRraas Fetbdiny magpendsntly isslscted framdwyd:@lgbn bylowsr &kdver, RG and R",
i.Dar. ' h e
ﬁ@rswﬁngtg% |n‘t@%%£?t8%qé|@%$&§§% greq nkec'cxe \6?5 ?Arrlngér ! %giembered
alrederpeyslicsiyici wiachvmay eantain emezontyye é@@r@t@aﬁ ¢heserclrony & &dor N, and

T\ﬁﬁéﬂ r%ay Bésub%ﬂtute&mtﬁ/@%mépgkyil A. Beavo. Science 283
(19 851], and 1n B-1ynphocytes. [R Lee,

S. W)I da E l\/bon J. Esselstyn, C. Hertel and A

Lo ris chadeh frofp lg,n@ng driNR2R02) whigp R'2dnt RZ 844 the same or different
autdoi mne.in(g é}l sease . [L. Li, C Yee and J. A Beavo.
RUHE G 1800y, pp. 848’

- hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or several
heteroatoms chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted
with one or several heteroatoms chosen from O, S, S(=0), SO, or N, C(=0)R",
C(=0)NR™R", OR™, or

- lower alkyl unsubstituted or substituted with one or several groups selected from
OR™ or NR™“R™,



851], and airway disease [Smith SJ, et al Am J.
Physiol. Lung. Cell. Ml . Physiol 2003, 284,

wQ2008/02%80] . Consequently it is expected that BE/E06/80369
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inhibitors of PDE7 will have broad application as both
|rmrunosuppressants and treatment for respiratory

Cﬂ“%‘n& R@rb%mg cﬂ @Eﬁ rdb@%BPl'o%ePQ@ aH&t i ve pul rmnary

ﬁease avas t enson B.
269 & anﬂ/orvas R opeter SRR NPGREROD tg ybteﬁjhey B, inked,
6ahGoiB24- b @hé&ﬁb@@d héterbévcnchmgemﬁctmm donedin &Pkl AwdTRroatoms

PO B e et Bt Bl e e "

hlghest | evel s are observed in the olfactory bul b,
ot qgéﬁ%%a&ﬂ@&ﬁﬁ&ﬁ hi ppocanpus, cerebellum nedial
Qenu nucl eus, pi neal gl and, ar ea postrenma, and
chor0|d plexus PDE7A mﬁ¥§ is al DHMLR§|y detected in
othﬁr no Al nA sues ese results \ar e consi stent
A ei'ng i dﬁved ifh th regulb?lon of CAWP
ra| ctions.an suggests t hat
PDE?A couhd have xan effeet on Ienory, depr essi on, and
emesis’[X. Mr , S. Perez- Toftes , J.M Paiacios , P
Poivgitbenech , G Mengod' Synapse 40: 201- 214, 2001] a
|ink Lo & aholares %rl.odtrfs?@@% 4@@4@%&@9&&5@%&9&% REReS, s, C,

Torres R,

Pal ac.fasﬁw%sqv/ehb}o%i 'nE‘}l‘ﬂY@rR nerelsrteEamsl ogy, 182, 2,
August . Zor%rogeﬁ,géﬁyl 3RAerdadl, - cy@t@éikﬂill(ﬁﬁ@ﬂtélly ﬁ@ﬁﬁptb@swﬁh one or
al so been | ated in both fertol gtg ders

0163775 Savath RS, et mogy O. i Sckhy 865 et Paipatkeny
2002, 14 opﬁifétlﬂ&}ﬂe}rrupmm higes obeeveral Selendatans cboneydast O, S,
[ M chael |%_§)ﬁsoe%@| J. Biol. Chem 268 1993 12925 -

12932] P., Xiaoyan, Z., Tamar, M, Joum
Bi ol . dtéqwezmkﬂelr@gwt%ileg Suqusot]WIthrretyé ehe{tepamhq cycloalkyl

T., Beavg tl(}]’élly iR pted R on&%ﬁgeveﬁﬂhetelr&‘tor%% cll@s%ﬁ from o, S,

14188 - 1 and nDus ul ation
| evel s i & Cg>er§(?2n°rhb'n§tﬂ° *'Wﬁpﬁ’f@ %s'”FrrEWPﬁ?rm‘“Q OWI or several
Kase, H. hBicomitans d&iosghyfsom REs. S,CEmO) $03, 01993 @85 NR™RZ,

990] . % B\ 1627566 md et O,Ofct( &@ﬁﬂ%%@ ’¥and R are

shares no dcl
Ctermi nadentjeﬁl af §4tf¢rent@mﬁrerse(emteplétom vadrogdn nalpweri alkvi;he

regul at Rb}sEATRhE RBR atdh Whidhhg m%pmwameo%yce A€nd the
which is conserved across the PDE fam|y]

cAVP FEEGoNe CvelpeeiRRINg&@RYEN bned fr om nouse
[ accessichrtarbonbsom-of Al TI8S 3 isamtbubstied oacaBsiit@n with 1 or 2

ggvnwt()elrglréu £ ?ﬁ‘t gp%{ d?tfe%r% ele%%d fr%%{ I%@/Err alktj\lﬂgt%?‘lgﬁsuba’ltuted with
272 ( ZD]@ZC))NR%BZZ Q@@RTQX]CONRmHh%SJO\MéﬁlO@HFMMﬁNt B, #@ SO.NR™R?,

expr esged, sRa d(‘*@)@)R’ar(t(ebM\lF@ﬁRZD'o?st\tF@SRz"trﬁ‘%vh%Uﬂﬂté%d R? are

nucl eus, putanen and occipital |obe of the brain and

peri pH‘é‘?’“&PEF')Pr Hferamt HWae  selpgigr \rogh BYHPeREy Praloyreg plsHoptionally
ki Id Sneysuaétlﬂutbcﬂ V&R csﬁ‘ak | INRZ‘ltR?t THORFE oﬁU@NRhm%iadmamch R? and R® are
addi ti skel et a a

ot or udSoBpa by e BB e i o Rl o Sl fvrg

gl and.R ?’@EVB”han;i/caJ R’ aheBf, tobether witb thk witogeniatem t® veiaribey are
sever %k&eeﬁr @\ m EW5o'gMRRbdr&d RetdrdoyMic gt man. S. H

Soder |
- 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4 carbon

atom chain which may be interrupted with 1 heteroatom chosen from O, S or N;



G avas and J. A Beavo. PNAS 97 (2000), pp. 472-476],
many standard PDE inhibitors, zaprinast, rolipram
worRdosiopespe do not specifically inhibit PDE7B. AOEIBE0G0369
aci d and nucl eoti de sequendes that encode PDE7 of
vari ous species are known to those skilled in the art
E fbviedd tREnbtQHAE tham (wBNBaRK gldOSleA’, 2ECAS A OAP dNdNAFedifultaneously
057409 7880, AB038040, L12052 ‘AK035385,
AFOFPORZ NefSioRteMt or s of PDE7 are known as is their use
i of théietatiiom@tichs, tfeir vademidfermi2lir Theirdéanieesladt of dtadrasharn¥eeutically
naL et AREhERL) 91 FEIIARIRANL(OUR] SREML Bl OLEY
disclhoses SR CA
5 phosphodlesterase 7 inhibitors. EP1 348701A 1
addresses the problemof providing a means of

aIIeV|at|n vi sceral_pain using such conp ,
gl ﬁrefegregn@\}é)ﬁt dniylitas ~ diseloped, | 19y ?’%@é/ ﬁg‘apf’)w's 5+(3-
ckcaarso@fprmy)c&:*—plﬁlomepnmayolohémne-s akaqowexoliyat(1'Hhenee ar er a
und I an of pain: nociceptive
%rmgn%ﬂ% E’agﬁea{)t ?e Salt Or av?t% M?esof urt her known that
10 n00|cept|ve and neuropathlc pain are clinically and
MRGEARRlY tﬁ@bbﬁ?anﬁﬂlﬂop%t arl SRBL&AGH Mhiby - 1FAR Slh&lﬁé @@flnaln or a
characteristics noci ceptive pain are determ ned
e?Eé@g*WB‘%nd/or prolonged activation of specific
sensory neur ones Ad and C fibers. These nmay be

|cal chemi h
SPHIFDEY I D HRLCR o SRBLAT e Bk U RS dngseq m Us
15 commstqnalrl@tenl\BeWquiatlﬁpﬂ4b@4n however is defined as

pain which arises as a result of damage to or
dysfunction of the nervous system The clinica

Qgter stlc 0 europathic pain are therefore
de et nted> afftly by the nechanisns, |ocation,
and severlt e neur opat hol ogi ¢ process itself and

ari ses fronTRauHOngt hat have thensel ves been damaged.
Neur opat hi ai N has inportant elenents which are
nmedi at ed yii%y i n sensory nerves which do not
nornmal Iy co vey Maln the Ab neurones. Additionally,
in contrastRO n00|ceqb}ve pai n, neuropathic painis
notoriously difficult 3 treat; it responds very
poorly or not at all to standard anal gesic therapies
which are effective in the treatnent of nociceptive
pai n such as nonsteroidal anti-inflammtory drugs and

20 a@E® nophen; and responds | ess predictabiy and | ess
r ebiddt b yr 2,0 opi oi ds than do noci ceptive pain
c%ngit'onﬁl ffective treatnents for nociceptive pain

ﬁ%’ted to extend to neuropathic pain. In

adRdis i Glgr Oedi canent s such as gabapentin, pregabalin
ands /8, | Eyo%alllég@ﬁe gib B oﬁ’i%ﬂ)’éu@@htﬁgﬁltﬁ gld, félkytrl%i:]oup' and
neur opat h are of ten ctive in

25 t Pdagsingle Q?Pd AbR Ceedkiane 95Ph. Thus for these reasons:
diof & @h@fieeeltiBallldebdptadie SAMAsMNEASHI BodrGSiheftof.f erence in
nmechani sm and difference in anenability to treatnent,
neuropathic pain is clearly distinguished as different
f RoefenablyiircegmipouedspatiFarmula (1V), mis 1 or 2, more preferably 1.

Preferably in compounds of Formula (1V), X is O or N-CN, more preferably O.
30  Preferably in compounds of Formula (IV), R is F or Cl, more preferably Cl.



The present invention addresses the problemof the
provi ding a new t herapeutic use for PDE7 inhibitors

war@epwsent s t he suprising and advant ageous fPemiBg06/000369
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t hat ~a pharmaceutical conpo$ition conprising
phosphodi esterase 7 inhibitors as an active conponent

| Breddrélgy tn stenpoindihef Rdrinelai (AL ANs afcysiesutddt dH &yclBRéxiiene group

t . . | i t] d t t 1

t SRieRBE B BB bl TR Tl AiE A i Rfyens orou.
aR¥en mere pisigrably in spipoundy afitfargedau /. ahad gesBeyadiuyddne group,
f@gpebfg@yg ir%ﬁ@ﬁ{/cl&)futy%wgﬁﬁﬁt hi ¢ pain. Neuropathic

pain is a condition resulting fromdi sease or trauma
t%feg"é?t?wé%wpowe'@!s\%gorawl%\@, 2 sige benet &aTaethdeng group. More
Aprefecatiy, Bana kinglettdad.st udy of pain defines this

Lt Ln initiated . . Pr,i. . .
Rk bR doethts & iR ST RES Pee St elisty nppie n
t Gpreutsf (Iphaisrsedgctesiciram g puijsblel @i préfemeda groiupe foraaagle variable.

gk 0 S o B

| ForURaih) is sefciadt from tog Awre Resfgsed @ rﬁ@fe}rrﬁefgf@ gragps/yfor each
avdtiapler ve conpression (e.g. cancer, back pain). It has
been estimated that this condition affects
approxi mately 1% of thepopul ati on. Neuropat hic pain
paltdrediively dhe &PEIxinhibitdr imd toppa@inpadfrfosyutpi(\Onss disclosed in PCT
if{%ﬂli%d%téﬁy iLAQA S 4’@26@9{?“ ated pain to noxious
stimulus), allodyni a,@? pain froma previously
i nnocuous stinulus) as well as ongoi ng pain.
Nger opa k}éHgai n is pathological as it has no

[ rol"'e. It is often present well after the
orig| na ause has dissipated, commonly | asting for

yea 0 QQQCantly decreasing patients' quality of
li pol f| and Manni on 1999 Lancet 353: 1959-1964).
Nen j inis difficult to treat clinically due
to the aELve ntioned nmultiple pain synptons which

may et via different pain pathways and are not al ways
treatabl e by aﬁo one particul ar anal gesi c conpound. It
halserginevi ousl y been shown that many anal gesic
conpounds, including opioids and non steroidal anti

i nflammatory drugs (NSAIDs) exhibit ow levels or no
anahyedi 2oed.fandacy for neuropathi c pain. Accordingly,
theheis's%le@te‘arﬁjofn' &l cediLpf Jpged to identify :
phar paceutically active conpounds that interfere with
key Rsisggtecisfl frome neur opat hi ¢ pai n processes t hat
contribute to these pain synptons. Also there is a
medi cal o devel op new conbi nati ons of anal gesic
conp%%ﬁdggﬁﬁgiwh@ﬁmconbination ei ther act

syner gi st iQad & yingle ban®bita In@Er Sdedrdhéd (TR09)akyleh& group;

conbi nat i fre iLfferent s t ons, of neuropat.hic

o ol S By led £ S RS PO TRty IE HoRBRGR Sne or two
target enhpireaatomyediectadl from Qar N; pat hways which are

central by ®xPs GREE: brin Q@(@Q%é’l@lenﬁsgc}(@us system

(CNS) and to identify pharmaceltica ctive -
conpounds Qui @ A e REKMbereda ARGl prehasfar@paticpletereeyclegromprising
central |y 1ito 4theeeréimaselecisisium af 8as(EDS BB -anBNEail@8terocycle

been shown to bﬁon%ﬁntralﬁtlu&de&%r essed in th

being op y subs one or several grce>ups selected from OR,



CNS tissues including, but not necessarily restricted
to the caudate nucl eus, putanen and occipital |obe of

wo b@oloomPn i n humans as wel |l as bei ng expr esseRPCT/IB2806/000369
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nunber of peripheral tissue$2too, [C. Gardner, N

Robas, D. Cawkill and M Fi dock. Biochem Biophys.

Res. Commyjkp: ( - , @qﬁﬂ;

t he target oﬁ?ﬁ?ﬁ#«%@%@a&g/g&%%&%% gé&lSR glgglﬁe %]%?ﬁ [ orresntand
are consi & skedss! frasprese (€-Ge)Pith to the treatnent of

iTnf I lc':l:rrrmt lQlﬁé’atgﬂﬂS)_f bmwalt%@i‘ 3 clzé‘?kixi?\eaﬁ&ﬁ, arha!frt ! Cﬁ! gr Iy
-Cce rel ate Lsease. yera Cl asses 0 I Nhi blrtors
& poidceR

of PDE7" hdlRtBaéh {ff EPPALBNt i cr onol ar

| evel s of binding affinity for exanple, benzyl

deri i f 2,1,3- benzo [3,2-a] thiadiazine

2, 2-%?§&F§g{§ﬂ’and 2,1 ,3- benzothi eno[ 3, 2-a] t hi adi azi ne

2, 2- di bxisg@siypgroanbgingdsubstitited AthJdb 8, graps @referaply 1, selected
Segarra amdmAORVBICOGEZ .NFERF . NRC(ABR?, RE® GROTONRRS,
pp. 333-338]. Also known are a series of guanine

anal ogues [%h have been assessed in vitro to have

| ow i cr onol ar RiigRidb{¢.aTs)aeH;i vity for PDE7 and to show

selectivity ovek.other i nbers (th

o brom- 9 Substt EGaCRBIRa R Sone SRR gpes,pyeterably
Barnes M, Coopdo 3Nsel@aewftporR, GRI,S(BDIR° gSOM BOBAEIR, C(=0)-
Lett. (2001) 23L& A081~=nkd8RsTueare Sef i 8 A
PDE7 i nhi bi torgg\?\%?%élqs’ qu(mogr\?bélo ngrt\@)pﬁc’ﬁ Qﬁ%‘;@zﬁé\%({ b eﬁfR ’GO_
described i n WAFPRIDBIY 22ndGePiNfeBh vihgrain Beisdhee(Guitleh)alkyl, R™ is
These are nsubgtidyEnes opheayy -stbRREY it ! SN 8Ainike roups OR”
5?LLEE;: EL: %/ Owgﬁ?rggay%;ig_s%%gtzeg)%r%rzno!-l_a%a (C4-Ce)alkyl and R” and R® are
N- phenyl - 3- benthersachazo biffgreyt gridemy baledtébinamHdmd RC;
derivatives, the ie PDE7

i nhibitors d‘esc‘%r %gélgaégﬁg@g’a—ll gﬁndcf%é)g[kyle%nent of

ast hma andadlaligtgyoup kiingeases, via modul ation of T cell
function. 1A §@Ek@8d With AU NErobRsS SRl Bi EOE&e®froRd(=0)R?,

have been descri bed %EIIIS W,, et al"Biorg. Med. .
Chem Lett 19R208FD855 CEHBER]. HFNR)IHDR g W CEHE )-NR'R’,
sel ectivity NROOOREr ROt @0D)-NRIRDI KRISBNRRF,t NR-A=NR%-R* and
further gr OUTﬁR_%f E{gtaent sel ective PDE7 inhibitors

spi roqui nazol’ g)ﬁ [‘?’orthi ois, E., et al Biorg. Mud.

‘Chem Let t2) dpfioR0ip4uddin@ed witis263r 2aauBs selected from OR*, COOR?,

8- di substi t uted) RPINFERY NRNEX I CELONRE RS LR AR5
particularly@%uﬁstitdtsgﬂ o 2P SBNRIRE;
8- chl or o- ¥pRr¥Lycl ohexane- qui nazol i nones deri vati ves

such as 5-al korys skisdddFdn QUaRAERc:aRpe [ Bemardel |,
Chem Lett, 14 2004 4627

4631 have tooR BreAReadd i Chbii B Sorats SONHs and (C:-
phar macoki net i Cy)eRgedrsl, t 0 be effective sel ective PDE7

i nhi bitors. 1. 74786 rwin Discovery Ltd) .

describes a sef 555&6%6}?&?’[)@}'8%‘1%%%@ b ﬁH%Sﬁ'g‘:Iﬁ%‘g'Q’, ong,gr several
al so WD0068230gices, wirefe@blychbie By s¢léaldd temch,i ®sS(=0)R®, SOzH,
9-(1, 2, 3, 4-Tet ééwr@@@ﬁ—m@é@{]ﬁlé,y 1?%”%?’%@&‘?%(%%7, O-

6- one derivatives é\ng;l thelr use as |,’nh rtors. .

Mer ck has prodGE&UNE Rfi W Be NRLCECIRoN Y SALY e TR and

PDE7 i nhi bi t or sOlNR'REehWBbleh & iVH i @€ RIKeS &Pt 8d(E,LC;)alky]

the foll ow ng appl |[:at| ons. .imdazol e deri vatéls\(,,es -

WID1 26049 andORNBOAVSeEERep ¢ 3 o8 two 0roubS OR' wherein R i
selected from H and (C4-Cs)alkyl and R’ and R® are the same or
different and are selected from H and R;



derivatives - WX0132175, pyrrole derivatives -
W00132618, i m dazopyridi ne derivatives - W01 34601. A

wo awoblog269gr oup of PDE7 inhibitors are present ePICT/IB2006/000369
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[ Vergne, F., et al Bioorg. Med. Chem Lett, 2004, 14,
4607 - 461] & [Vergne, F., et al Bioorg. Med. Chem

Lett, 2004, 14+ ﬁ& are%ﬁ%ggméa&ddlffeggﬂ?r hégreaﬁe%r {%H Bro@fH and R%:

t hi adl azol es whi c enonstrat e nanonolar se
PDE7 inhibitory activity. Brief description of the

| BMRETF ta08MiERGmIsNNBIR lsbPBrsiafd HHeirphb@thcb QichEadesRaié dérivatives.
PDE7 inhibitor for the manufacture of a medi canent for

the treatnment of neuropathic pain. The present

| @Y thet dompoftindst dfeormpizevil)d 88 aad el disclogdd ih VeQto2EITH7340particularly
NEfPRALAL.C pain, in a mamalian subject, which

conpri ses adm ni st ering to the subject a

therapeutically effective amount of an inhibitor of

PEBIro[dyeloRéafE. lk’«SC“ i on Qf_gih | nveRtingsbih'@H 6'-
ﬁi{;iﬁeed : L i nent l@:% he PDE7| )?Hn?o)l bi tgr nl S ls]eI@ )One
f

RHFBEACKE ’éﬁj“ﬁ(f yenerldt 1y of “WPEO £ | caﬂ‘i"g}azo"”l 2(1 H)-one,
dBsicd[cyslebeptamet ¢ publ Bshed @ahwrb)qamptohﬁ]am oNns(1'H)-one, 7-

o R S Bl T ity il PP AR P ape, ©Promyspi
@wlcahepifa@e 1t4re(3' nﬁrﬂLﬁYQtpt) gvieazsfin]'(EHose e Methbryspirdisyclohexane-
t mat(ﬁenﬁ dmffdraﬁﬁbﬁaﬂﬁnhutzc(ﬂp%ﬂe aé*!twﬁd?{)spﬁrhe[c{ydﬂcﬁé&%‘%-4'0f(3' 4
n 0 | ordin I s enbodi ment ,
P%E»d &mﬂ%%ﬁnl 25(15) e F%EPSHL&Q/. AgycloRgxanstlrbwi ﬁb 4'-dihydro)
f quimazbin]-@1()'H)-61d, ) 5t;¢hlc(rd>dplra>[cydldmemech4'a) §3X| A'- %iaydréﬁ qamezolin]-
h ecte v '
RS TR el Sl A B B R e B 2 Fone, o
x@iormlrahwlotmxenwr aneB®us| y4rdipydedent qainadolinjedfdhi)-one, 8-
aBr@Fﬁ‘os;S?t’o{cyClot%XBﬂe 1140 V‘@" Chy Jai{hyl:h%) Se&lﬁr%tzglﬁa(ﬁ'(ﬂlﬂ orie ﬂuorosplro

oot anss s et mparo ner g S, S oo Kol cbocano--
SV €3 ad'-diHyereD Sufddzolin]- 2(’1&1 ganUB' B)(EmIRErosﬂrd/\{Uy@JShexaﬁ@Hﬁ (3, 4-
SFhE b ragiaolt B LRGN,
wildiazoling2'( PHhenes 155 - dinislor@hmwe[nydwmmr(é 1'$5;(3' S¢'=dB)ydraS@Rinazolin]-
02(1"}1!) onet '@epff‘eﬂf/l@ﬂ%[@&lel'f@(aﬁ’é 1t4 \/\Fs €4 -Qi{hgﬁ%f (fﬁfﬁ'aﬂgln] 2'(1'H)-one, 8-
unsubst |t or sub

lodosplro[cyclohexane-1-4- (3' 4' dlhydro) quinazolin]-2'(1'H)-one, 8'-Bromospiro
[cyclobutane-1-4'-(3,4'-dihydro)cquinazolin]-2'(1'H)-one, 8'-Bromospiro [cycloheptane-1-
4'-(3,4'-dihydro)cquinazolin]-2'(1'H)-one, 8'-Bromo-4-methylspiro [cyclohexane-1-4'- (3,
4'-dihydro) qu(f'H)-one, 8-Bromospiro [bicyclo [3,2,1] octane-2-4- (3, 4-
dihydro)quinazolin]-2' (1'H)-one, 6',8"-dichlorospiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one  8'-chloro-6'-iodospiro  [cyclohexane-1-4'-  (3', 4'-
dihydro)quinazolin]-2'(1'H)-one, 8'-chloro-6'-methoxyspiro [cyclohexane-1-4'- (3', 4'-
dihydro) quinazolin]-2' (1'H)-one, 8'-chloro-6'-phenylspiro [cycioheptane-1-4'- (3', 4'-
dihydro) quinazolin]-2'(1'H)-one, 8'-chioro-6'-phenyispiro [cyclohexane-1-4- (3, 4'-
dihydro) quinazolin}-2'(1'H)-one, 8'-chioro-6"-methylspiro[cyciohexane-1'4'-(3', 4'-dihydro)
quinazolin]-2'(1'H)-one, 8'-ch|oro-6'—(3-pyridyl) spiro  [cyclohexane-1-4- (3", 4-
dihydro)quinazblin]—Z' ('H)- one, 8'-chloro-6-(4-pyridyl) spiro [cyclohexane-1-4'- (3', 4'-
dihydro)  quinazolin]-2'(1'H)one,  6'-(4-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-
4'(3',4'-dihydro)-quinazolin2' (1'H)-one, 6'-(3-carboxyphenyl)-8'-chlorospiro[cyclohexane-



several groups, identical or different, selected from
SR6, OR6, NR6R7, =0, =S or =N-R6 in which R6 and R7

wae@eesdsane or different and are sel ected frP@T/IB2006/000369
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hydrogen or lower alkyl, ant4 R5 is selected from
aryl, heteroaryl, cycloal kyl optionally interrupted

W | ﬁg3 @(m@ &L %Ecﬁm]&' (12H @rf b%l Q'ﬁérg%og'ﬂoﬂgol %pl?%SﬁJo fc{}cggﬂexane-

.Mé?r‘hﬁ!{' OlfuinpzelniZy 1 *é)rorw» f%rphiproQ %myrlgylh@qlremawmane 1-4'-
ctsgser-dinae)O, qBinaffimd (1" H#e, Schibho-gr 5(31€llnﬁ‘éﬂ¢)]lénﬁino -prop- 1-ynyl)
SRR BRSS9 RIS o

hme’éwleanrnpl-prm 1-|yM)egp1raI[¢wlohexahed Al (BY 48inpdrb)ouinbeainjad’ t(h‘l;) one,
a l
o IR S L %Z‘@OS%E § il oigfe i 0.4
pfe _@Q CHinpzolinRp!’ H)C@(e-é?by p- -6'- -d¢= @- etlgp@mmg()@@lp@boxam:de)
QIJ-SQOR?;WQIQ%&M‘{M R4 lﬁHzoNﬁ@‘(leBgné 3’ é’mirGJB [4-(2-
ecte om
NI e i "ngﬁ“ PRk O s and
Fdﬁhmr@)th&oklﬂm1 ‘Bij-onk, 8'fchloen®’- 4%hd (%N{Ehrmh}dmmed-pfomdmrbexamlde)
6?@-?}5'1‘&_&69{&8”&5?@ lﬂé'#&o‘lptdh@?*%b 8Mmé%€') rf l(’lﬂll)e&ewétclﬂloro 6'- [3-

(@Fmthylrw@raémpwwarmh) ah@nyl y i sRiver r um»@@hexatnh 1&=0) (Br 4-
V\di|ﬁ§ljr<3)q&]haz%hrk]@t er9ps s -ém&&%n (8 @0N @me%ylaﬁ(m&%thyl&@goxamlde)

N cl oal k tlonaII interru
%*ﬁﬁ’y‘& 850 JCWO%/‘ﬁxaf or t?_gy Sgr 6a‘i’@ﬁi§ )c rﬂﬁr@ﬁ"'iﬂﬁjgmiﬂ) rone, 8-
SChig(osljo]cy80Rexane-M:4'-{34 wifiydiv )quiriagolmh-2 (M)etgehe&e:lhbed-gd

fé)fém)l@mo;;?lroz é&na%r}gleﬁanet J"]gse gé oupg Q]e g%@lm%é‘t(ﬁﬁjoro 2"

or substituted one or seveér al grou S s

- MERPXENeeSPHP kyibyclohaxangeld’- CRE', SERIHYIOM3 quBartipg, &fcdjoro-2'-

Q|m@%glamﬁo§% Cﬁ'&clo@i@new 3 NR@F&Thde()qL@a&'BﬁBf Of Chloro 1"

whi ch R6 and he "safne
B AaP RO hy Ar SR o SHGHRBIMZIRl-one, --Chloro-1-
o(letho&ytal*tioylylmamll)l spitow/cmhéﬂan@ne;-orm WO-difyarps @alaeslingd(1'H)-
or @o@oro%twsgwgﬁclow ?aand R ro?rq %g o%jrlli) one,8'-
t disehe |{4~v0f’r1PM“fﬂlﬁ@ Znylmrp@g@meaﬂt eapanyl) \nhertwﬁ sph@jfcmlcélexam -4'- (3,
| 4'@“@&0) GRMalna - onEOSSCH'B?&Be[ﬁQQ (i“ﬁBr%ﬁQlW&bl'e‘f?g’ )'Jkgﬁazme-

contain one or two heteroatons se

C@*’O&Bm?“w]se@"% riewohgxpevit €h Haginyio) sGB@?‘F"("U]t?e(d H)-one,8'-
vwﬁmo 6~ [& d- (2-moBohaRiberBaxdieth)- gpy@hn@ﬂcem@nylmhehyu spiro [-
é’x%hé"fh nggpyr%r\gsjglﬁﬁ%zto q‘]?ﬁ(ggﬁ ﬁegﬁlg"% &-"18MaC2-Rydroxy-
ethoxy) ethyl)-piperazine-1-carbonyl)-phenyl] spiro [cyclohexane 1-4'-(3', 4'-dihydro)
quinazolin]-2'(1'H)-one, 9'-Chlorospiro[cyclohexane-1-5'-(5',10-dihydro)}-imidazo [2,1-b]
quinazoline9'-Chlorospiro [cyclohexane-1-5'- (5', 10'-dihydro)]- [1, 2,4] triazolo [3,4-
b]quinazoline, 9'-Chlorospiro [cyclohexane-1-5'- (4', 5'-dihydro)]- [1, 2,4] triazolo [4,3-a]
quinazoline, Spiro[cyclohexane-1-9'- (8', 9'-dihydro)-pyrazolo [4', 3'-f] quinazolin]-7' (G'H)-
one, 8-Chloro-5-methoxyspiro [cyclohexane-1-4'- (3', 4'-dihydro) quinazolin]-2'(1'H)-one,
5',8'-difluorospiro [cyclohexane-1-4'- (3', 4'-dihydro) quinézolin]—2'(1'H)-one,8'-Chloro-5'-
methylspiro  [cyclohexane-1-4'- (3', 4'-dihydro) quinazolin]-2'(1'H)-one,8'-Chloro-6'-
(morpholin-4-yl) methylspiro [cyclohexane-1-4- (3', 4'dihydro)quinazolin}-2'(1'H)-one,8'-
Chloro-5-hydroxyspiro [cyclohexane-1-4'- (3', 4'-dihydro) quinazolin]-2'(1'H)-one, 8'-
Chloro-5™-hydroxy-6'-iodo-spiro[cyclohexane-1-4'~(3',-4'-dihydro)quinazolin]2'  (1'H)-one,



| ower al kyl, or, - a lower alkyl optionally
substituted with OR, NRIR', C(=0)NR R' or COOR in

wokioslodew1 and R' are the sane or different andP&Er/®B2006/000369
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selected from - H or, [ows alkyl optionally
substituted wwth OR or COOR in which R is hydrogen or

| 9V‘@ﬁlorald‘hbho-@nrqeth&y—%ﬂc%lol’k?&@ her QM 4Ja|h5/&l%) Gunﬁéz‘aﬁiﬂnz (1'H)-

atom to _which are |1 nked

oﬂ%n‘oepe“tﬁ"oﬁ%ﬁe“ryéﬁ?érm%th9>ﬁyﬁ@'r°[%f?i°€'ﬁxar9§y1 %z&%ﬁaﬂlhycts%waazohn
t (H herted-Cabas- peleaibetiolinod Biheky] Spid [chloHEkant-1-9'- @ £dihydro)

f '%n]iﬂ1mioﬁ$8 %A)rﬁ 5S?éo§/er dia{p‘ion}h%)a%d ?A%}/(%hexane 1-4'- (3,
aH‘réshM«}m Jquinaeslio]-gr éufpb)son@eu &g:nmgﬁb%ammoetemy@ﬁplro[cyclohexane -1-4'-
SK’@SW HIH%?Q) Vlﬁdirléz&l ?i O ljﬁlene‘)pé 'CWE)% by[2-'§rﬂ5tﬁ léMﬁ’i‘b?d%t)fzmoxy]—splro

Cy?rlphee%? 6a4t e nw'hwt%? ﬂwﬁ%q%ls"ﬁna(hﬁép% pﬁe%h'mpﬁh 2y(2gminpethoxy)
hememaetpﬁms[cydmmanéf am (S, ﬁnhy&a&hnaza@ 2Q1'HPbne 18 Chloro-5'-[2-
¢ RSB hoor i Pl Cygﬁﬁl ap el G Rl AR A P L -one 8-

oChlomr\é*reﬂwD(kqalrbon&l)neﬂﬁomspml é@yc@uemnmh@ (8, ord'diyEDRyuinazolin}-
' Eévﬁ) LS5 dﬁégrbb@n%%#oﬁfbe&ld‘ré 9 [@%Whg%% 1 EN 8“ 4-d1hydro)

| ower ower al y or lTower alk
t RWBzog L e Hb@n%a qar@ejwn%ﬁefaﬂ%? S%'[Pos[?YQ'Qheé%ﬂe\M #h, (3, 4-

Cvmb@a limhaz@nrﬂz O(I’IEH)JoMe BRI 6- apt(:edunwdprbpbxprspgo [cyclohexane 1-4'-
chose
cycl ogﬁ%%g)‘ﬁum@ﬁ?'fn n(z;H?)?”? & §P'P{?p§ e[é Qﬁ?ﬁy@o -pyrag-2-yloxy)-ethoxy}-

hepier feytlonaxandrd<ien(3f, r dinydro)§inGotit])2 (1'8E2na&8'-Mlloreusy | (2-hydroxy-
h@@h@iﬁ%ﬁh’d [cygaié‘?(aﬁ’é -1 HRIQR] ]dlllg/ascé’muﬁlgzﬁ%?r h -ﬁ)ﬁg 1g @hﬁ)ro 5'- (5-

B PR ABORHET A TG PO, GAmsagauinazolin]

NRLBH)- <5heV\lh| ch Ri&chprss! ﬁﬁérﬁ&(yffﬁ@HJZ wmélﬁg)fﬁ-g Fb[cy@l%exane 1-4"
e 0 ona

PP e Blaran e Bt o S R bporil %ww%%e'ahexane 1-4-

ff&)w%@lhﬁ,ro)S(qumaazohﬁiQQ (O'H)-dhe, 85-3@1'1"0[0@5kehylH-‘@pbzd}Baflmgthoxy) -spiro

%851%%8@@@' (%hd, 8@&&@&%8%&? %ﬁ%ﬁé%‘b@ﬁo?@ﬁ)@&g% [1, 2,4]

oma@lazol(frylmpéw) -spirk feyclohenaneh b %ﬂ @wyéro)gulb@zqhmt&(éw) -one, 8-
WChBrc%“ﬁonJ[S 'erd’ RlethylaBhi r@%x‘ﬂgbll?dgcy@bﬁeiahé 1SﬁR§@,
ed OR14 _or NR14R1

glﬁg‘fh%g qHE'F" nwdepeﬁagﬁfﬁ){;@él ect ed f?r(‘éﬁ?rﬁ?&’lpaﬂyn Ftﬁoro-S’-
| owethoxyspkgibyclanexar@l4'qsid RA'8ihydro)  quinazolin}-2'(1'H)-one, 6-  (3-
carboxyphenyl)-8'-chloro-5'-methoxyspiro [cyclohexane-1-4'- (3', 4'dihydro) quinazolin]-2'
(1'H)-one, 8'-chloro-6'- [2- (4-methyl-piperazine-1-carbonyl) phenyl] spiro [cyclohéxane-1-
4' (3, 4'-dihydro) quinazolin}-2'(1'H)-one, <RT! 8'-chloro-6'- [2-methyl-4- (4-methyl-
piperazine-1- carbonyl) phenyl]spiro[cyclohexane-1-4'-(3', 4'-dihydro) quinazolin]-2'(1'H)-
one,8-chloro-6'- [4- (piperazine-1-carbonyl) phenyl] spiro[cyclohexane-1-4'- (3,
4'dihydro)quinazolin}-2'(1'H)-one, 8'-chloro-6'- [4-carbamoyl-phenyl] spiro[cyclohexane-1-
4'- (3", 4-dihydro) quinazolin]2' (1'H)-one,8'-chloro-6'- [4- ( 1-methyl-piperidin-4-yI)-
piperazine-1- carbonyl) phenyl] spiro [cyclohexane-1-4'-(3', 4'-dihydro) quinazolin]-
2'(1'H)-one,8'-chloro-5"-methoxy-6'- [4- (4-methyl-piperazine-1- carbonyl)
phenyl]spiro[cyclohexane-1-4'-(3', 4'-dihydro) quinazolin]-2'(1'H)~one,8-Chloro-5~
methoxyspiro [4H-benzo [d] [1,3] oxazin-2-ylamino-4-4'-(tetrahydropyrand'-yh)],8'-
Trifluoromethylspiro [cyclohexane-1-4'- (3', 4'-dihydro) quinazolin]-2' (1'H)-one, 8'-Chloro-



together with the nitrogen atomto which they are
linked, can forma 4- to 8-nenbered heterocyclic ring

wokio6i0928y contain one or two heteroat ons chosROT/IB2066/000369
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O S or N and which may beleubstituted with a | ower
al kyl; e) Z1 is chosen fromH, CH3 or NRL6R17 in which

%&ﬁﬁﬁn&&ﬂs;ﬁ‘bﬁcﬁcfbﬁe@ﬁﬂ 4’1 3d|4f Blﬁ%@@bwﬁ%lnﬂfzg giﬂz-l clﬂiét 8chioro-
opt (Ig10d %?t%aff‘ﬁ? gq’ryﬁﬁf%amﬁf%yﬂ S8/ CVB'IOF‘[%)éO%r ‘\yghet er gat ons

c Kobwdrofquinaedin]-B,(1'S[-o18, 8'-SABrock - (Bl-meiryy(rdrma? -R&pgroxy-propoxy)-spiro
' Mt efyu eve et

Oﬁ%l%ﬁ%}rw% 14 g p% 8 (m,)t %Szcﬂih] %( g"ﬁ"fg %E?ﬁ% [2-

1£ﬁﬂ1@<y°ar®mmethydyamm0) P we/ﬂ Spifcky | ouﬂgwgme fdted @ 4-dihydro)

S yhiszolingt 2 ME%E@S Qfores-severnal gr O(Hé}%o%{e@@‘—%lntﬁ &Hdxy]-spiro

BTNTIEE TN T IR

amdathamé’sqlfomydng‘mhme-mxwembxy)helrm [dyclogxanat-am(3'p4’ medi‘b)qumazolm]

tbegr ﬁf gn% ' @l?,erﬁioro %an Zf of F{g%e?ha/ {sgxaz%blr?gpw 9? -amino] ethoxy)-spiro

het erocyc alrn on
h&/@?‘%ﬁé@@hﬁ &wo“s-érH’YWPbﬁ’q“@ZOBT I (1'N)-oat B mnwhplmcbbexane-1 -4

SWSHLdeRQ (\Mﬂaﬂolﬁ)éb‘?%ﬁiorﬁa' ky| g cflahld‘?oép'ﬁoa[d}d(&'le?aﬁ‘ehﬂﬁ'erh 4'-
¢ BV hraapegi T Boreunde ér%n%ser@ewbem@mﬁé s§3 " cd-dinyaro)
CauidzolirgQ!(1'8GBnar 8l\brﬂ&8-6l-nneWﬁx)&blrd?l@ydldhesﬁ_ee't;l ed(3f,r angihydro)
hﬁt Fé%?)ﬁrgﬁ ‘?’f—%ﬂon%h%‘ gﬁlgrr%réé he S/)éﬁljrcﬁ:kcg%fl%%?% I al I( ' 4'-dihydro)
f fgiRz0in]<'(1'8}-2),8-cRiop-Gr l\(3-rwdylbal Wn&zvcl@jmarm‘&ﬁ'l-y (3, 4-
| Bhedrb Qh@ﬂah)ﬂ-é? nyﬂ%n@B &%Y&B'a: 4%%@[)03%8%y&5h%§% 1-4'-(3", 4-
uﬂg%§ i ’E“ﬂ]'i‘aezg“ %Ui%lﬁ t i é&a(mofwhsrm>r8' ¥He&°éw@é¢ryylphexane 1-4-
C (s #atityidyd)-qointizatinal (¥)doné €6‘-(3=I@ir&d<y}mdnbl)-8%l@éspﬁ@&ﬂﬁexane 1-
hg't(sgéfg ?{?gﬂg c?m%gl%llé ?'m erﬁ & Ipﬁéro- U\?f oﬁolq\{;@ %)}ro cyclohexane-1-
sév@r al- dlhﬁctr@)rqma@wm] é-’h(ﬂé'éfvnﬁrféjwhl@o &5(2-ByricPl) spiSERclonexiine-1-4'-
g\g u%ﬁ%E&qulﬁ:ézo@]w éﬂﬁz%ne QR 1Bioro- é;( ‘(@)d'%w%lﬁylé)rﬂmo prop-1-ynyl)
R

are i1dentic

"foiﬁy%'ﬂtﬂexéﬂ%” Are 6®l eér‘@'&b’dfq)om HWrgreliER (1gr)-anevieehloro-6'- (3
ahlettlylaminor@pp-e ey} Spitd Ryeatidxane- %QMW%UI@ZSIWWH) -one, 8'-

e R e b R S G
udibydse)nuinagotinl-2Hr subst (1tH)tand, Wi t h 1 &chl@ro-6'-[4-(3-N-dimethylamino-
propylcarboxamide)phenyl]-spiro [cyclohexane-1-4'- (3', 4'-dihydro) quinazolin]-2' (1'H)-
one, 8'-chloro-6™- [4- (2-N-dimethylamino-ethylcarboxamide) phenyl]-spiro- [cyclohexane-
1-4'- (3, 4'-dihydro) quinazolin]-2'(1'H)-one,8"-chloro-6- [3- (3-N-dimethylamino-
propylcarboxamide) phenyl]-spiro- [cyclohexane-1-4'-(3', 4'-dihydro) quinazolin}-2'(1'H)-
one, 8'-chloro-6'-[3-(4-methyl-piperazine-1-carbonyl)-henyl]spiro-[cyclohexane-1-4' (3', 4'-
dihydro)quinazolin]-2' (I'H)-one, 8'-chloro-6'- [3- (2-N-dimethylamino-ethylcarboxamide)
phenyl] spiro- [cyciohexane- 1-4'- (3', 4'-dihydro) quinazolin]-2'(1'H)-one,8'-chloro-6'- [4-
(4-pyrimidin-2-yl-piperazine~1-carbonyl) phenyl] spiro [-cyclohexan1-4- (3, 4'-dihydro)
quinazolin]-2'(1'H)-one,8"-chloro-6'-  [4- (4-  (2-morpholin-4-yl-ethyl)-piperazine-1-
carbonyl)-phenyl] spiro [cyclohexane-1-4'- (3', 4'-dihydro) quinazolin]-2'(1'H)-one,8'-
chloro-6'- [4- (4- (2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)- phenyl] spiro
[cyclohexane—1-4'-(3'; 4'-dihydro) quinazolin]-2'(1'H)-one, 8'-chloro-6'-[4-(4-(2-hydroxy-



groups, identical or different, selected froml ower
al kyl optionally substituted with OR2 1 , NR2 1R22,

WEORAIZLIDr CONR2 1R22, | ower hal oal kyl, CN, FPCE0B2006/000369
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S2NR19R20 , OR19 , SR19 , (=0 OR 19, C(=0 NR19R20 or
NR19R20 in which R19 and R20 are identical or

di;
c!elltﬁcfx?)rég}l)l %ﬁ%ﬁ?{}@ é Sgﬂbgﬂl)%egyl]@m{:y xQ{e 1- @*{@r 4'-dihydro)
COmREO-3 1 eparsB -ERIot-5 MeiipaspinRe I%ﬂ%laxa@?ﬂ ‘ér g3, 4-dihydro)
lqﬂ:exlratzdnmgiz (1)~ <|d1ef f er@ﬂéro&nﬂe?plgggﬁl [By‘dlc?ﬁxérrea’rm hyctr ,0gtihydro)
or.lo a ' :

a2 o thawe "R o Mo e Bheehs) -4 6. Fainyaro)
| quirlezalin}-2'6rH)Earem &-Chiore-6'-@aneibresteekyrsetreleysiopexdne-r4'ng3', 4"
%%Rﬁgbsﬂlné%ﬁn]gyd(?‘l—ﬁonM' BLCRsS- 10t (Ad] | {88HohofRY béthoxy]

carbon atom ch aln

SarapYRERner-¢h @ hAEERSRABRFEROSEn IHIGHP QP SHTBpIREIoRy-8-
Rihfé-SsiEb[dy biohe ae-11r @, Uhainydiayoquifazbifi grigups, AdoarARpropoxy-

,A4,A5anA6',t I . . .
PR et e | Tty PORBHT BRI Kbt Pone, Ssdhioros- (-
fscuﬂpmspropoxyheplro |emlmbe>$na-nd4 -0f(3't Hédlhqu)arqmemlmpca(ﬂ 'Hy-one, 8'-

t L
SR B S Pl B RO e (.
et er r ecd’ ‘@D@O‘ﬁﬁﬁﬁﬁﬁoﬂé‘?rb@ﬂﬂﬂré@'@d'mQﬁhm@fﬂ"}@?x?%& -1-4"(3,
S dlﬁﬁrro ﬁﬁﬁéiéﬁﬁﬂé@ prﬂlﬁp@fﬂé} 8'-clblo®- OS(Eldaﬂ{onﬁirQhE-ylﬁf@moiy) -spiro

)]
IR 45#@%@ 2Sig PR e B Shrpmetngvspiro
kF){D;z‘c}’onemem-uor(sl 2'-diny mlr)tqmmyun]aam ‘Bihoind@eihldro-gand H-tetrazol-5-
QDA I o LT 81148 AT )R, b
diGswiesed [1.n 245 wévz@ﬁmﬁmth%i gifo dppleheanedrt’ (G 4-d'hydr°)
6&1!u7a%|§ﬁlé(1 Md?&{e% n (4%|b§xy9hen]y|)18r-ctﬂ’oro)$ -inthEkysBir® MeyNiobbkane-1-

ot oo heesivheddfom, & ARt R pegorspro
| Bydorekargh-B4bo(d] adihgdG)qudazdlikly?’ e (ieH )goneu p§'-cbloraab'-[2-methyl-4-(4-
pmg{h@pelr‘% a@aﬁ%oﬁilfﬁ)ﬁg@}g n%}ll%a%gclo%széﬁ/ea% & (@r4 -B\\}i%%ﬁglnazolm]-
12'6#H) ;_one@o@réorpﬁef[éf epiyeyazine- 1P‘F9é1?<élwlék9h?nyi|]rﬁpéf@ri‘f)@ grangfi-4- (3
FOg&IR ({dlﬁé)zohrﬂﬁﬂ ﬁH)Q)&r 8Enfehb- 6'—TPf @arl@én@fyﬁbl@éh&[ﬁ’ s@ro [cyclohexane

Prefera y.in &B_}:orrm ? é
nbfe Bref Eliyer ”aliPlé‘T]%r XPen 8 WB@n[f sy Qﬁﬁngm-zl-yl)
( bi b/e)raznﬁe n&a@ogwphabmtspir@mclmexaqecmh €3 yf'-glihpdrgy quingzolin}-2'(1 'H)
tiaon tl L3,
rbeIj ee}n?# &hl%}‘] é éa %:S%o%n‘t{ﬁyﬁgﬁ&togr ou%ﬁ gféﬂr I[]JVQI[)ﬁexane-1 -4'-
D# ol i hiskodisridul 3-DNOTOo {%mathanesulfonylammo
15 3xS¥HbRF bV RYGoKEXANR1-4"- (3', 4-dihydro)quinazolin]-2' (1'H)-one, 8'-Chloro-
5- (2- [ (5-methyl-isoxazol-3-yimethyl)-amino] ethoxy)-spiro [cyclohexane1-4'-(3',4'"-
dihydro)quinazolin]-2'(1'H)-one, optionally in combination with an appropriate carrier.

The following compounds of Formula (IV) are most preferred:
cis-3-[(8'-Chloro-2'-ox0-2',3'-dihydro-1'H-spiro[cyclohexane-1,4'-quinazolin]-5'-
yloxylcyclobutanecarboxylic acid; trans-3-[(8'-Chloro-2'-ox0-2',3'-dihydro-1'H-
spiro[cyclohexane-1,4'-quinazolin]-5'-yl)oxy]cyclobutanecarboxylic acid; and
pharmaceutically acceptable salts, solvates and prodrugs thereof.



especially a transA , 3-cycl obutyl ene group. Preferably
i n conmpounds of Fornmula (IV), Bis a single bond or a

woreitaphpe group. More preferably, B is a si ngPEr/Bek/000369
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Particularly preferred congdunds of Fornmula (1V)
i nclude those in which each variable in Formula (1V)
| ©f el cembeshds foOde\’rﬁ tige U idisalobd .awtb 04/0p6 BearRAlzgly rélsired are

Far R R e a e R G BB ELER Py PR e -

Favinegolinl(2 (¢'H)-ose; %bk}ieltoe&i-([ﬁmmylsuIhwl]n‘retf@xy)r@ﬁ-eplrcéd/cbhexane-1 4-

ARt 0 S b SBL e O BRR SElo1

is. a oun
dPRItAYyElakpXaRe- ﬁéquﬁﬂﬂﬂol'@#éa’rrgaﬁ% nt Safisire- éa[t?>1(@9ﬁthylsulﬂnyl)propoxy]-
WOBKS I Blofcldhiexar-1,8 -qlinaZol -2 8'H 2dHe; 8 ﬁlﬂord)-S (ﬁﬁétﬁ;%ﬁﬁwl]methoxy)

s sele

AR e P e 2 o ok B A Bzl
ovImsthahezetdin-Bailoys) diskiydleyrehgrame,4 -q@Razadinje? (Sit)wonat ed
4 to 6-nmenbered heterocycle conpr|3|ng one or two
het eroatons selected fromOor NN @ is a linear or

bF%\’mﬁﬁé‘éa'(‘@Pﬁ of e4itatls, PEEE iphibitass forcupei i the 4nveption include those
8c6¥ﬁ§d@ﬂﬂ§@ensﬁ‘%l@fﬁzts}ﬁ§?ﬁﬁallﬁ @Bclééééln‘ﬁtthé? Pghfedu%réh%?d Gakent application
0 etera sel ecte
SRR ey tmba i St Fem BB DR THALYYy
substituted with one or several groups sel ected from
OR NRR, CN and (Cr C6)al kyl, wherein Rand R are the
sanme or d| fferentgoand are sel ected fromH and (Cr
C6) al kyl; the ayfomof Q2 bound to Q1 is a carbon
at om and, tNkreNat om qfyz4 bound to B is a carbon
atom o (G -L£ 6) IkyI sai d al kyl group being
substit uRe Mt o 3 groups, preferably 1, selected
from OR4, COOR4, NFAARS NRC(=O R4, C(=0 NR4R5 and
SO2NR4R5, wherein, RRis Hor (O C6)alkyl; R4 is
(CrC 6)al kyl subst ituted with one or several gr oups,
Prefsiably 1 to 3, selected fromF, CN, S(=0O R6, SC3H,
02R6 SR7 C(=0)- NH SQ2-CH3, O)R 7, NR C(=0O R7,
NRSOPRE, O §f =0) NR7TR8, OC( =
- Rtis:
C4-C1o alkyl,
C2-C1o alkenyl,
C2-Cyp alkynyl,
cycloalkyl,
cycloalkenyl,
heterocycle,
aryl,
or a bicyclic group;
each optionally substituted with one or several groups X1-Ry, identical or different, in which:
- Xqis:
a single bond, lower alkylene, C,-Cs alkeriylene, cycloalkylene, arylene or
divalent heterocycle, and,
- Ryis:
1) H, =0, NO,, CN, halogen, lower haloalkyl, lower alkyl, carboxylic acid
bioisostere,



O NR7R8 and SO2NR7R8, wherein R is Hor (C C6)alkyl,
R6 is (CG-C 6)al kyl optionally substituted with one or

wo e waps OR' wherein R' is selected from H BeIE2m6/000369
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C6) al kyl and R7 and R8 are t%he sanme or different and
are selected fromHand R6; R5 is selected fromR4, H

and (Cr C6) al KpOR,, T(=0)Rs &b (Es )R ka,RAISTH, YERIBRL) OR;,

o o e AR R, Lt RN B et R ENB T o

NR- C( =NR9) - [SR4RE;)NRIRCOORNR,/ MR Rs( CONRIRA RE=NRo)NHRs, C(=NRg)Rs,
NR- SQ2- NR4 R%%Q‘?W%(ot NB% u%(/h?n 'élgﬁ %OgreFﬁe Sy eor2d}ff§rent and are

optionally su ed with
from OR4, CSERded pra®H Rede, @msstR@(-—ammost C(=NRs)NHRo

C(=0) NR4RS m@%wmapcwm FQ,Rm R b%ﬁgbﬂﬂ-‘izﬁﬂ?gﬁ%om C(=N-
H d (CC ted f
Ocﬁlg (SOZCH?@%\R—% C&@N%&Q %g) ZI kylromand R3 is

(Cr Co)al kyl, unsubstituted or substituted with one or
seve |- groups, preferably 1 to 3, selected fromF,
5R6 SB8H, SM2R6, C(=0 -NH SO 2-CH3, OR7, SR7,
COOR7 ovwatlsylm OC(= O NR7R8, NR7R8, NRC(=QR 7, NR
S@%,CZQ(1—Q)(4}.|§§7R8 and SO2NR7R8, wherein R is Hor (Cr
Ié@ﬁ |s(Cr C6) al kyl optionally substituted
vvlth &1?3? Yo groups OR', wherein R' is selected
from Hyeloaky(,Cr C 6) al kyl and R7 and R8 are the sane or
di fferg&ga"ge% are selected fromH and R6; R4 and RS
are same or different and are selected fromH and
R3; oretarsyeler acenic forms, their isonmers and their
phar uti cally acceptabl e derivatives. O the

ounds of forml ae (1) and ) disclosed in
r%z}pm{}sggxbﬁfgpt@g Wit géq o ﬁgy%rﬁéq@l@a \Agxlxcg are the same or different and
Swhiclogresekoabékane- 1- 4' - (3 4' - di hydr o)
qU|nazoI|n]
Met hoxyspi r ofcy rb’%'cgﬁ% bEP'SEF"ere ('gveraloginy ogsn
qui nazol i n] 22COORH)QReNBO:Repi r of cycl ohept ane- 1-4' - ( 3\

gycﬁgﬂgg;géggs@w R C(ZO)NR,% oP;ﬂﬁ?QﬂRLNﬁthIQP'JnG[Rm are the
qui nazol i n] $2M¢ 1®r}—é'ﬁ?fﬁ@ argi a%éﬂ'??"%"b fiogy OH, Rs, Rs, C(=O)NRsRs,

[ cycl ohept amg=ChRs 4360,Rs3 L(=SANRER£)Y QFCH-NO-)NRsR1g, C(=N-CN)NRoR1o,
gui nazol i n] C% lséol—,Qstm%Rw _NE )Rﬁzﬁ%y3£l rq\“:gg 1(g:;l ohexane-

- R3is Xo-R's wherein:
- Xz is a single bond or,

a group selected from C4-C, alkylene, C,-Cs alkenylene, C,-Cs alkynylene,

each optionally substituted with one or several groups which are the same or

different and which are selected from:
1) H, C4-C; alkyl, Cs-C4 cycloalkyl, aryl, heterocycle, =0, CN,
2) ORs, =NR;s or,
3) NR¢3R1 in which Rqs and Ry, are the same or different and are selected
from Rs, Rs, C(=O)NRsRs, C(=O)Rs, SO,Rs, C(=S)NRgR;;, C(=CH-
NO2)NRgR10, C(=NRg)NHR 1, or C(=NRg)R1o;

-R'3is:



1-41- (31, 4'-dihydro) quinazolin]-2'(1H)-one,
8 -Chlorospiro [cycl ohexane-1-4 1- (3\ 4'- dihydro)

w@rioaazwhi nl X1 ' HI- oned' - chl or ospi ro [ cycl ohexBaiBIB2086/000369
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1- (31, 4'-dihydro) quinazotdn]-2'(1"H)-one,

5'-chl orospiro[cycl ohexane-1-4'- (31, 4'-dihydro)

qui nag wamh- 2'(1'H-one, 8 -nethylspiro

[cyclo ne 1 41 (31, 4'-dihydro)

qU|naﬂﬁ 1' H)-one, 6'-

chlora@plro[cyclohexane 1-4'- (3, 4'-dihydro)

qui na%gi]e} % e2 (1'H)-one, 8-

bronnsplro cycl ohexane-1-4'- (31, 4'-dihydro)

qui na2od petjcydic@iadpr onel 8' - f | uor ospiro [cycl ohexane- 1-4

1éac(1 %ptionéﬂy b LAtk Bﬁg&bﬂar@ro%s@(%uﬁ'p rd@ﬁ‘tﬁ‘:al or dlfferent in which:
"-methyl spiro [cycl ohexane-1 - 3 hydr o)

qU|nazoIrnP923(1 H) - one, 5,8 dlchlorosplro

[ cycl ohexane- dingle Ibond Bhweﬁlalkydinby @@ alkenylene, C»-Cs alkynylene,

Fg;g?ég;;gl]@/c?g%ylgﬁe %g/%ne dNaZﬁnﬁg%fgrgl?}% eog’rpa d1\9alent polycyclic group,

qU|nazoI|n]ami(1 H)-one, 5, 6'-dichlorospiro

[ cycl ohexang- L. 4' - (3", 4'-dihydro) quinazolin]-

2' (1' H)-one, _ﬁghenylsplrogcyclohexane 1-4'-(3

4' - di hydr o) dtiseadOei Gy, 1over halfalyh dalogen, cycloalkyl,

i odospi rof cg)qt@dJRg(@(lﬂa ks, £(=S)R3 BOAs, Sd)REl)SdRRQ SRs, ORs,

qui nazol i n] ( _

[ cycl obut an%) 1- %’(}_‘C%)glﬂl?ﬁ’edl hfg %F@Ef 16nazoq 'H]CNQN%iR”’ C(=N-

H) -one, 8'- BOIMBINIR1ERYe, G;(qummal SO:NR1sR16,  C(=NR15)NHRss,
-(3, 4 -di B}L@LRO%)IQ%%(QR ()NHIQ] _ng)% d?rl\ﬁaﬁ& in which R¢s and Ryg

8 - Br ono- 4- net spiro | 6hexa
4' - di hydr o) ar&dwq %@m%?red epnt Bﬁ%ﬁ'@sﬁﬁlef’@d F@'i“c‘?'%l% Re Gt=@)NRsRe,
oct ane- 2- 41e(H3BR,, 4d0,Rd] byih)naagua N@ECHING HNRRo, JctcB:N@mNRng,

3;h§$}g;831§§3§$¢¥$q§*§§ g@ﬁgNng@ﬁPg$ﬁzé%°iodosplro

[ cycl ohexané)tkteratyele pBonally substituted with one or several groups Rs;
dlhydro)qU|nazoI|n] 2' (1' H)-one,

8' -chl oro-6' -met hoxyspiro [cycl ohexane-1 -4'- (3, 4'-
d1 hy dris)ang s Az san]e o differentgnd grreselected from :
8' -chl.gg 0-6' - phenyl spiro [cycl oheptane-1 -4"- (3', 4'-

di hzﬂ{%@m’lmg{é%ﬂéﬁﬁré}]ﬁ E%)%(T%gﬁexane 1-4'- (31, 4'-

dl hy dr-o¥s-aycloaileyk, oXstangledkenyl, M)-axyh exs-heterocycle or Xy-polycyclic group, in
8'-chlo he et ,

‘i | O I BRI bR ShIB RS ok aferfiche
- ChI%ﬁ"@)DB’ﬂC’néﬁy Wiltﬂ?ﬁ)w@p@ﬂeoo'[ gayerab Hedxash avhich 4arg the same or

(31 ‘hlﬁeréﬁtmrﬁﬁh‘i’éﬂé saeddhr2' (11H) - one,

481- : CI;: g;glhgﬁ’é%‘u S%i-\%?] 815 é%zo,' ] ﬁﬁ(lglleg(p%gneally substit ted Wwith ORz0,
- (4- Cacblowgrrﬂnqhgﬂtl))nzﬂly bugtituteanaB R0 [CEy0 - oheetkye folver haloalkyl,

4 (3", 41 d n2 1 1' H) - one,
-(3-caf hgighgh”ﬁ?égﬁﬁﬁk*orosplro[cyclohexanel 4| (3
4 - di hydr o) g4 nazolin]2 1 (1'H-one, 8 -chloro-6"-(1

H-i ndol - P¥hd orsl&hér%ll&/béﬁé QH@R?”R s and Roy e(r@’the same or different and are
[ 4" - di hy dro - qui nazolin H - one, -chl oro-6" -

(2- pyrldﬁF? §£MW6FéyEW@L@&@ne 1-4'- (3", 4'-dihydro)
qui nazol & I)(};h@te(o]:ydhﬂ OQ%r;iB Xs-cgdﬂd)aﬂkyt) 8- cycloalkenyl Xg-polycyclic group in

(3-dineth -1-4' - .
(3 - 0 & By SRR bt e 30, VB8 Qi oo boine
1- (3- rreptiwlbuymumﬂmcbwtm@r;erwIsyvemlrouw ddeoticzhendiffessnt.-s¢lected
1- (31, 4'dihydro)quinazolin]-2' ( 1H)-one,

8' -chloro-6'-[4-(4-nethyl -pi perazi ne-1-car bonyl ) phenyl

] spiro [cycl ohexane-1-4 1 (3',4'- dihydro)

qui nazolin]-2 I (1'H)-one,8 I-chloro-6 1- [4-

( 3- N-di net hyl am no- propyl car boxam de) pheny!]-spiro-

[ cycl ohexane-1-4 1- (3', 4'-dihydro)

qui nazolin]-2'(1'1-1)-one, 8 -chloro-6'[4-(2-



N- di net hyl am no- et hyl car boxam de) phenyl ] -spiro-[cycl oh
exanel-4'-(3",4" -

walrdogaowsyui nazol i n[-2' (rH)-one, 8 -chl oro-6' - PGFIB2006/000369
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(3- N-di net hyl am no- propyl c&tboxam de) phenyl]-spiro-
[cycl ohexane-1-4 1- (31, 4'-dihydro) quinazolin]-2" (
1H ) - one froM’ trafolgbri, QO@R'm b&m or (CHg)nNR21R22 in which nis 0, 1 or 2 and Ry

(4- et hylﬁg‘ﬁ% frea’('z“isa”@%or qaf};?,renté %%75 P2y 0N el oPloY\/erzalkyl

[ cycl ohe qU|nazm

(1" H Rbrm&l@‘tedcﬂmholﬁ d>N6'OH, [I8ver alkyl, O-lower alkyl, aryl, heterocycle, SONH;
(G ONER TR, et hyl car boxam de) phenyl] spiro-

[gryc5 oﬂﬁgxane &9 3", 4'-di hydro)

qui nazggl i n] -2 (1 H) - one 8' - Chl orospiro[cycl ohexane-1

- dngid &nd%r'lovﬂér@k?léﬁ@ éhd Razak IRY ard 'tielsame or different and are selected
)_‘%P?:f" E})\eleS y(fhl oro - cyanoi m nospira
[€ ghak 4' - di hydr o)
qui nazZdyb isseBtteCidro hmr@jen inwértatoyly cydquph ar beterocycle;

[ &yacé]h%nﬁégggtﬁ:aﬂy C?%ﬁeept{]b% derifativ8 tdygdf 0) qui nazol i ne,

am nospi ro [cycl ohexane-1-4 1-
(31, avithiheryeliss)tenti nazol ine], 8 -Chloro-1'

met hyl.gpid Rh mbﬁah 0B ol leditof Ssubstuert] bfh)éldthéﬁ H,

qui nazolin

(5 ot ot ey A et g1 oo

45t Iebsthn)Jstlthwt dsmezdﬂanrh-] 2'(1'H

o BB 5011 ) S e

(ﬂaﬂp@WliCWﬁC@llhthE-Oﬂho pasfier.azi ne- 1- car bonyl ) phenyl] spiro
CyC' W bf #3 whicH 13 linked to b B4H2dle Grup RZ0darithatond, 1

8“”1:‘1'??8?‘%“36’”0{@3(91'0‘("29 AUPRANBAS n- 4- yI - et hyl ) - pi per azi ne
- 1- carknyl)-pshenyls](5arfluomnethyt iR dltriazoli3-wimifd-4,5-dihydro-
w 19 Jl]th%fa%?)l ﬂ)lzﬂ M%ghdng] -2 1(- 11 F;T'Dehﬂ%esfﬁiﬂuoweﬂ{yPQQ : 1,2 [lﬂ’r'lazol 3-

(Sllmnm)ﬁlrﬁ)mhvﬂmr{w dhiagliazok?-fi 1 thignheaarmethanorear bohfhgnyl-1-(4-
PBERY f’ Jrlﬁrﬁnc[ -2 5%&@%@@%&3@ 2B mettarofé, oRIoBExyl-[3-(2,4,6-
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10

15

20

25

30

35

4' -di hydro) qui nazolin]-2 12§ |1H) - one, d'-chloro-
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ﬁyrglﬂgrg)?r%%cg%r}eaf 1‘0}% H) one, cio( 4-car boxélpol@mohzexﬁmmo 4-methyl-4,5-
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1b[en42ehasmionhnmﬂe hyl am nopr2phlocas{Batvhebg)imino-4-methyl-4,5-dihydro-
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| ohexane-1-4 1 (31, 4'- dihydro)quinazolin]-2

(I"H)-one, d' -chloro-ql- [3-

(2- N- di net hyl am no- et hyl car boxam de) phenyl] spiro-
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et hoxy)-spiro [cycl ohexanel-4'-(3",4" -

walrdogaowsyui nazol i n]-2' (1' H)-one, optionally iRCT/IB2006/000369

10

15

20

25

30

35

conmbi nation with an appropr2fate carrier. The foll ow ng
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winyesel] Sydihiepieraebepesls |acid. aci5Cyclohexylimino-4-methyl-4,5-dihydro-
E{ ,g,ﬁg?{gdiéaﬁoﬁé?gy-lw&;x?%g@l%ié’é, is{B(5r-a:l;vomhammlno14=|m|aimyle{,5-dihyonro-
B e
E’mB,‘Aahiediamn-d-yp{mQHbtgtsaZDh’é}y%énz@nidehe bydrpehlatids of salt, 4-(5-
Lc,gfrg e%@graﬁ]g%4érﬂétﬁﬁl495§&ﬁwr&[1 MORALQZ5BLB-N-RARSIInENIBEhYmide,
- (5¢Qycohgxyiiminack-metoXder-AivydrelitiddniadingshyeN-(E fifigedory H
-5 RdiRBlypEhehigiane 4 s yclofdly Mamelaimdthd 4(Bdik)drelng;4lthiadiazol-2-
“-chloro-5"-([nmethylsul finyl]netho - . .
A SPHGPUPETEHIGE Ao Yo P RAZBR 20 ol 3 aciazol2-
§/|)=N-_3fh{/lfﬁbﬂéﬁ?iﬁﬁ,y| Gmlmmifﬁ-%(ﬁ_’cHtlhylm}l_demyf’)-ylﬁbhemll-émﬁthyl-3H-
SR 1 Pl eSS naty >
1dimslm'[‘r,aﬁhlyieqii@?t@éaahébé-qimethyjemiﬁaﬁhy )JWE0ZANtid] ) - one; 4-(5-
iédcgdh?%ﬁ\l&éf-@%@%ﬂ%?w r2ﬂ1 r@,yzi]ﬂwréaraE(lﬂ?Q)wN-'pyridin-A,-ylmethyl'-
m’zgrgide,ﬂ -&’}Gy@h§(<§i[n{'r[o’14-(nfﬁ1w_-lgg-r%jg\i/%rgl_[g_%,4itl;1)’1'a_giézoorl1—§-’yl)-N-methyl-
ym{(mtnlaﬁyp;ﬁmtdgnm-ye-serybmmey} 1 ;ues@cvmrteyyﬂnummmym,zpzdihydro-
R A e T G e
gomp@mmdsz@@%)rr&mqhybbergg@@pf i cal4-{Fvaipeyaieermethy-fa-dinydro-
TR s N gibatr | e
e oy 5 SRy (T S AR 5@?2‘“@2%%““ sthyl
apik&HMH-1-yIiRe®hAod, kynyl , cycloqal(gcloleyglinuad-kemefity)-4,5-dihydro-
OB BoRo BGHR PBU pl i roun oot
X?H{FFL["r-ﬂﬁ-Cchtételt(y'liUMO-@E)keulyH,édé;%%&[ﬂ A Hpipdinzo- 3Rl o
St B5 foy A no) Wy dr3xyE ¥henl) §-or hiebadd, KEIMIoBRE with 2,2,2-trifluoro-
Cglccﬁg a??gfﬂ " (S’)-Za—[tly(ls-%rglglor?erxyltijrlni\r/13-|4-enr1]éthyrl]-%?5%ir?y%¥c§3-[1,63,4]%Pa%lazol—2-yl)-
benzoylamino]-propionic acid tert-butyl ester, (S)-2-[4-(5-Cyclohexylimino-4-methyl-4,5-
dihydro-[1,3,4] thiadiazol-2-yl}-benzoylamino]-propionic acid; compound with 2,2,2-
trifluoro-acetic acid, [4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl)-
phenyl]-(4-pyridin-2-yl-piperazin-1-yl)-methanone, [4~(5-Cyclohexylimino-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yl)-phenyl]-[4-(4-fluoro-phenyl)-piperazin-1 -yll-methanone, 4-
(5-Cyclohexylimino-4-methyl-4,5-dihydro-[1 ,3,4]thiadiazol-2-yl)-N-(3,4,5-trimethoxy-
benzyl)-benzamide, [4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,41thiadiazol-2-yl)-
phenyl]-(4-pyrimidin-2-yl-piperazin-1-yl)-methanone, [4-(5-Cyclohexylimino-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yl)-phenyl]-(4-methyl-piperazin-1-yl)-methanone, 4-(5-
Cyclohexylimino-4-methyl-4,5-dihydro-[1 ,3,4]thiadiazol-2-yl)-N-[3-(4-methyl-piperazin-1-
yl)-propyl]-benzamide, 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl)-
N-(1-ethyl-pyrrolidin-2-ylmethyl)-benzamide, 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl)-N-pyridin-3-ylmethyl-benzamide, N-Benzyl-4-(5-cyclohexylimino-4-



- R4 is: 1) H =0, NO, CN, hal ogen, |ower hal oal kyl,
| ower al kyl, carboxylic acid bioisostere, 2) COOR5,
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C(=O NR 7R8, CC=S)NR7R8, C@&CH NO2) NR7R8, C(=N-CN) NR
7R8, C(=NSC2NH2) NR7R8, CC=NR7)NHR 3, CC=NR7) RS,

Cﬁ:lgmgp g\lﬁlﬁy&o p@ﬂhﬁ%lﬁ%l 2§§%Waﬁﬁdé)r Wyz‘)ger?z?l M@érf&rﬁ- S I

8 are erent and are sel ected

mclﬁsxy"mmo-”c@@@yhﬁéﬂ@y r@@@ﬁmad@@tml) bepzaryds NHR 0+ (5-
TR IS4 - SRy R 5= MR%H]@IMI&I%NI)WMW@@Z@I 3-yl)-

%e Ncg)dg:\l E 625%95 gldgi%(s%ﬂ" R?/ﬁ methyéé@F%la,{d@m|3OA/]\§1|rad|azclﬁ>Q-yl) N-(2-

c yotphalincénlydthy Reemearoidy ¢ [564-(@N-gylano-daethyloptaholireel)cgrboximidamide)-

Sgﬁeﬁﬁg%%&&l ‘Q'Ht [t11 3%%%38%0? %ﬁ)ﬂge%lg] g}e ggﬂégﬁirﬁh4% £ El{)}'?exyllmmo-

A BT 15 AihiseigeeZo): N EaBrmHdalR YY) bﬁ%?laﬂlgci?n

2y EIKRy 1Y 3- nkIBRA-5- RIS 3- yBéHMMH&adnazBﬂZ lideREAINRLIRL2  3.(5-

by Pl £ A, G2 B S AR e Shonamice, (5

CBsRoNRER6x0l-BH=@)nidhy!-3R RS, 4]tTacS)oNR y Bdeine)-cyClohSky-hi@ine,

R leriobe Wﬁ@g&%pﬁ@@m@“@%?%“m sgine,
i 4 (&Cy@ﬁ@qné/hmmdﬂr dethylt orfibygso$ B dlthiadiazor-gwl)-terzonitrile 4-(5-
alckybiesp Ilmﬁﬁ% meﬁ%blk@@}zﬁh?d}s-ﬁ Qﬁrﬁ&dlaﬁﬂoky{leo&%mtrﬂé\ch[s (4-Fluoro-

TR e AT A

f pm&nylirihD']oH mielhyiSB Salitygito;[1,831tkiddiexot-Rgyibkptonitdle,y | , 5-[5-(4-Cyano-

hSB&l’yB-%yrﬁétﬁyl-ﬁp[ﬂ ,3%ia@az&ggflide:rm%in%f—2—fluoro—benzoic acid, 4-[4-Methyl-
5-(cis-4-methyl-cyclohexylimino)-4,5-dihydro-[1,3,4]thiadiazol-2-yi]-benzonitrile, 4-[4-
Methyl-5-(trans-4-methyl-cyclohexylimino)-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-benzonitrile,
4-[5-(trans-4-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-
benzonitrile, 4-[5-(Bicyclo[2.2.1]hept-2-ylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-
yll-benzonitrile,  4-[5-((1R*,  2R*)-2-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl]-benzonitrile, 4-[5-((1R*, 2S*)-2-Hydroxy-cyclohexylimino)-4-methyl-
4,5-dihydro-[1,3,4]thiadiazol-2-yl]-benzonitrile, 4-[5-((1R*, 3R*)-3-Hydroxy-
cyclohexylimino)-4-methyl-4,5-dihydro-{1,3,4]thiadiazol-2-yl]-benzonitrile, 4-[5-((1R*,
38*)-3-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-benzonitrile,
(1R%, 3R*))-3-[5-(4-Methanesulfonyl-phenyl)-3-methyl-3H-[1,3,41thiadiazol-2-
ylideneamino}-cyclohexanol, 4-[5-(1R*, 3R*)-3-Hydroxy-cyclohexylimino)-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yl]-benzoic acid, 4-[5-((1R*, 3R*)-3-hydroxy-cyclohexylimino)-
4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-N-(2-morpholin-4-yl-ethyl)-benzamide,  4-[5-
(trans-4-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-benzoic
acid, 4-[5-(frans-4-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-
N-(2-hydroxy-1,1-dimethyl-ethyl)-benzamide, 4-[5-((1R*, 3R*)-3-Hydroxy-
cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl}-N-(2-hydroxy-1,1-dimethyl-
ethyl)-benzamide, N-tert-Butyl-4-[5-((1R*, 3R*)-3-hydroxy-cyclohexylimino)-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yi]-benzamide, N-(1,1-dimethyl-3-oxo-butyl)-4-[5-(1R*, 3R*)-3-
hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-benzamide,  N-(2-
Cyano-1,2,2-trimethyl-ethyl)-4-[5-(1R*,  3R*)-3-hydroxy-cyclohexylimino)-4-methyl-4,5-



3) NR13R14 in which R13 and R14 are the sanme or
different and are selected fromR5, R6, CC=0 NR5RG,
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CC=NR9) NHR 10 or CC=NR9)R1@7 - R 3 is:cycloal kyl,
cycloalkenyl aryl, heterocycle, or a polycyclic

OB SEa zo°%@L? 3R B ER R RSBk RBRE flmino)-
. .$-meehys4 Aglhydioghd, 4]thledlexol-a’rwd;ueemlaWGIZ)}@C@JFWW%WMIC acid
het @9 a'é@ V' angtcc}}e%ﬁérﬁﬁ’nmﬂ ?Pr?ethyﬁ!i xldﬁﬂ/@m [qi l3\1@| eﬂ‘ﬁadlazol 2-yl)-

e, CN, | ovelo-il %gtpw omgﬁa{ﬁ%bﬁﬁ SRros i rdiszol-2-v)-
C@Bamm@( O R 455-(£Em8Ehen HaRiRE4- rﬁ@%’ﬂ# ESERRE0-[SRBhiddREol-2-yI]-

C% ﬂ%@%ﬂ% iﬁéﬁigﬂgy'ﬁ%lﬂ\l 15 6 ww [15&]9“3@&120] -2-yl}-

SRR 65-[5@4-CrdRanyNviRinyIH3- n@({h;NBH 183, Fk]ﬂﬁadlazol -2-ylideneamino]-2-
FREUMELS,, GlrS) S i o
d_’| 3. 4ithiadpgol- %Iﬂ:@rmgﬁg CC—O} f35(4-Hydpgey -cym Nwomethyl -4,5-
Zﬁm&@a@ol 2 I; Qénslb%ngﬁ NMﬁgBé@gi%(ZZﬁhéﬁﬁ-Z -ylimino)-4-methyl-
ofiisl @ng‘ﬁb ‘ﬂ%?ﬂa? 12é’ B Swe or lever a &%ﬁ%&g Hydroxy-
RBycﬂimdx;Hiﬁnmx)-é riéieyl-4 drathyolro-[d i X 4lbiadiatzoldrd]- tmnearelde,eé-ﬂfemR* 28%)-
?%rqu—c%lg?&xyhﬂm\ﬂﬁ)g g%&wmﬁﬁﬁﬁ? @ *ﬁﬂl}gdfazgfzz-@benlzamlde 4-[5-
Xi((JR )'@dib@l’cé(Y'GVCb{]eXﬂm'W;ﬂdP? ylxjrqufbvdr@ H aliriasiaal- 3l
apsiAaig, bond, | aye1rt ki -@ﬂ%/dﬂfxy-@?d%xﬂinkrﬁj)#rﬁé’tﬁyl-4 5-dihydro-
ﬁi‘f%t@%d'éa%ﬁéwia%?%‘ﬂebﬂ? R B P e
[W]thad‘ﬁbb@ﬂ]?benz@m1d@&)?204 -[£03, 3-DRR @o-dydoleaxylithikg)F4-methyl-4,5-
o|th ’ Ili ]tl’?‘ém%zt Egﬁ-ggnﬂh{ne 0:%@- ’HQ*W% VF\EilroK%{:yclorexyhmmo) -4-
| m@‘wl h§+ddym@y[|1 34\}m||a@|pqufg-wl]§)eaz%m%| e 4[5 (Cyclohex-3 enyllmmo) -4-
methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-benzamide, (1R*,3R*)-3-{3-Methyl-5-[4-(1H-
tetrazol-5-yl)-phenyl]-3H-[1,3,4]thiadiazol-2-ylideneamino}-cyclohexanol,  3-[5-(4-Chloro-
phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-2-hydroxy-benzoic acid, 3-[5-(4-
Cyano-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino}-benzoic  acid,  3-[5-(4-
carbamoyl-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-benzoic acid, 2-Fluoro-
5-[5-(4-methanesulfonyl-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-benzoic
acid, 3-[5-(4-methanesulfonyl-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-
cyclohexanecarboxylic acid, [5-(4-methanesulfonyl-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene]-piperidin-1-yl amine, [5-(4-Methanesulfonyl-phenyl)-3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene]-(tetrahydro-pyran-4-yl)-amine, 3-[5-(4-Acetylamino-phenyl)-3-
methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-benzoic  acid,  N-{4-[5-(trans-4-Hydroxy-
cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-phenyl}-acetamide, N-{4-[5-
((1R*,3S*)-3-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-
phenyl}-acetamide, N-{4-[5-((1R* 3R*)-3-Hydroxy-cyclohexylimino)-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl]-phenyl}-acetamide, N-{5-[5-((1R*3R*)-3-Hydroxy-cyclohexylimino)-
4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-pyridin-2-yl}-acetamide, 3-[5-(4-Chloro-
phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-benzonitrile; [5-(4-Chloro-phenyl)-
3-methyl-3H-[1,3,4]thiadiazol-2-ylidene]-[3-(1H-tetrazol-5-yl)-phenyl}-amine, 3-[5-(4-



bond or | ower alkylene and Ri 8, R19 and R20 are the
same or different and are selected fromH or | ower
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X6- cycl oal kenyl, X6-polycyxlic group in which X6 is
sel ected froma single bond or |ower al kyI ene, these
s..hei 0 I substif yted Wlt
MBI To e BER G duRtgoi Yo ghea o B R pprapiane. o
hat[otrefibloro@ema 3-merRy -3H-t 3. ¢ 1TiianR2y IR geanminqltphemylin i s
O 234]8(ad%z@%dol R2i  mnd. B%’go @rn‘?etltn)h %hf@}% rﬂéthﬂ%‘?—f-[@@%ladlazol 2-

f}fhggﬁaqrjﬁy%eqegfytq%?qe;ﬁéﬁ C&qﬂmﬂxyhn@p? 6Why&ﬁ4§sﬂlhyd9r[9|3 4]th|adlcalzol 2-
m)tzrr@myr:&eazorﬁmNHZ-(@Cyé@TeNleua&mmetWrm Ghiing@rd-[3, 3 thiaBiazol-2-

| e, bond |
AR ShidRy o al LS PRRT B P e AT EY S RG-S 3 Siydro-
alt W”"am@o“@”%“mwm'wm hy #4®Geriohekgiineino-édrieshiy|-4,5-dinydro-

I

UL D DR LR s USRI Y o

iapiazol2eyl)rAhianeyaxy-bepzamEes, s4-45- Cy@@gap(ylm@oA methyl-4,5-dihydro-
S[u (?Sﬂm{abli@ﬂil 2qn>tneﬁ|trébaﬂtold acid BB esfer] S-Amifo- cnw @cbﬁéb@hmmo 4-
an o) a
R R LR AL N T e
|ca/ck1he:>(yhrgine-4bmttﬂylarﬁaldlﬁvdﬁo -[1$3,4itnéanlezol- Ry Bbéreoin@tid methyl ester, 2-
or ! ﬁb it (Ht ?&ior%‘&ylﬁmnoei 'ﬁ?e‘ihyPE 5% rﬁ@fb[aéyzl!éthi%dﬂﬁ?l . R{fbghgﬁmde 7-(5-
t%@'qhﬁ}‘lé}m'r@z”ométhglrdoﬁrﬁ'hy@oﬁ é&]ﬂm%a@! &i)-Srqunagefig-4-one,  7-(5-
exvd Idﬂﬁk)iﬁﬁnrfbu By LDL-LmYire g1 8 AIMAIADE 2-y1)- qumazolln 4-ylamine, 7-(5-

t?¥3§§\8¥yl|§\lf§9ﬁ Wrg{q%l)y é—d%y&pﬂ{,@ hia«f alzo'i“z’-yf‘% Ll-qu|nazol{ne-2 4—§ l)ne 4-

GMctoheMmamal-mélhyAM],S—dib‘ydn@{ﬂome lthiadiazol-2-y1)-2-methoxy-
%Jn%rﬁ%@ﬂ% @ﬁj& 535 'CE/JE !il%x%mﬁgwme%ﬁ [1% dll%/dAtJ-ﬁ r3"ﬁl¥]%hlé\§0l -2-yl)-

, BMgThoky- b@zamlfrzlamlqe, 1345Bcfpaaprpbeny)-neethdribhld, 3.4]thiadiazol-2-

IBQr?éMm&béﬁ‘zblc acid methyl ester, 3-[5-(3- Cyano phenyl)-3-methyl-3H-
limno-4 di hydro-[1, 3, 4

‘ﬁ@?ﬁﬁgﬁﬁé’“ W@W&Q?‘PZO[CS (2, agldﬁ } luet%qls pyr|d|n22 yl-3H-
t[n ;WhmdazMmeédea®dozp&ﬁmt r agit hH5-@cHiapandufdmeyphenyl)-3-
Sr]_h ?%Ll)é%%éfﬁép é%@ilyr@gér?eé%liﬁo%beﬁléolcd e na%}d', a m4r-]<%lecIohexyl imino-4-
 Beityith-ditydie-H1,3 Afyddiateh2uirbenzpnitile, 4- dCpteneyy!-{Bnettnl-5-(4-(1H-

et@ﬁazbl 8- yglpﬁé}gd] -3H-[1 3 4]th|ad|azol 2 ylldene amme Cyclohexyl [3 methyl-5-(4-
azo

Rl ot A N e bbb nadrasinis
2dibhymrd-ft- ?h]&fadiazﬁla VIRptanl hmaep- t [5- MI-(NZ'Hybno N'-(2-dimethylaminoethyl)-

dcq‘@%x@%igrlgl Ze(r?%%%n}é yF ﬁagn gﬁho%dlj L%HH%& yaot(%ex?lcan%ne N-
5[4((5-C}yhleln@xh/hmle¢> Hamedipyi-t S534bydio-3, 34lthleidimdo 22\ prenyl]-hatéamede, [5-
ManBk-isufor§RAHPbRerRBistn SthiTBHMY |3, £88iz01-2-ylidene]-cyclohexyl-

amine, [5-(4-(1-(2-dimethylaminoethyl)amino-2—nitro—vihylamino)— phenyl)-3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene]-cyclohexyl-amine, (E)-N'-[4-(5-Cyclohexylimino-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yl)-phenyl]-2-nitro-ethene-1,1-diamine, [5-(N-cyano-N-methyl-
4-carboximidamide-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylidene]-cyclohexyl-amine,

[5-(4-(N-cyano-N'-amino- carboximidamide)-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-
ylidene]-cyclohexyl-amine, Ethanesuifonic acid [4-(5-cyclohexylimino-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yl)-phenyl]-amide, [4-(5-Cyclohexylimino-4-methyl-4,5-



O the compounds of fornmula (M) disclosed in
W02/ 28847, particularly preferred are: conpounds
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3-[5-(4-Cnloro-phenyl)-3-nmg¢hyl -3H[1
, 3, 4] t hi adi azol - 2-yl i deneam no] - benzoic acid, ( 1 R*,

t&ﬁﬁ;)dm”-ﬁ[@]( %lgiéz@r 2ypPREHY ﬂhre% ”ﬁ[zﬂﬂhwyc@hb&ﬂnk\)iaoﬂethyl -4 5-dihydro-
a@ 3&?’['}1 élazol?Z ;% phenyl;]]eé?l {9 df thyla (I:nlooetr(]e)ganecar OXY1 1 G_Chloro-4- -(5-

(@):loﬁeiyﬁm(né%émyla—fphbydm -J15 B4 thiddiazbl-Byl)-pdnz8netfdrioaddeaz  2-
o) | I :
é) léro 4¥ 5 &gl%?%&]r olﬂ%% ﬁérrl]é?w 2% dl_lr@dﬁ?‘[ﬁ h adlazol ?;{l kl)earllzclncé1 2o acid
I metgylyesrtgre @ghipmcﬂ]— p]y@ﬁ@quhr@lﬂ(préﬁ@ﬁthyl {1 5 dlhydro 1,3,4]thiadiazol-2-yl)-
1be[n§ar€1ﬁheCh|zOCﬁlo.{étBe(Eydyhloﬁexmﬁﬁnha |4‘rﬁ’é‘t‘h)[l-l 5-dihydro-[1,3,4]thiadiazol-2- yl)

ol g el e

2agid mdthgeastiernand, @y(6iQybielaxpizsiac-Bawathyil-d,Sadbhyaro-[1,3,4]oxadiazol-2-yl)-
554% I%% Chl or o- phenyl ) -3-methyl - 3H1

T Padi azol - 2- yl i deneam no] - 2- f | uor o- benzoi ¢ aci d,
3-[5-(4-Chl oro-phenyl )-3- nmethyl-3H-[1

, Bf Hd Bbrﬁgd@aglof%omlunéi@n?@&na@&d % oA 2dshy UpkRebpREPled are

c aci or ophen thyl -3H[1
oo RIet£8 oD A SO TS Pa DT - ot me
(S) 2-[5-(4-Chl orophenyl)- 3-nethyl-3H[1

[ é ljgﬂ”?%ﬂ%g(y'%zg%‘é ﬁY*;S)' %%%@HP oﬂof.]' 4]%0%}092 yl?bimethoxy benzene-1,3-

n@bh}tbmsﬂlr[dlwgﬁ #ifperoawsteanepulfenig) dcifle Pelp-CGploheptimipp-4anethyl-4.5-
?Ih%ﬁ%[@ '3%4%1@9?3\96!@' Jlbtﬁﬁl}din)eﬂ%xfl@ﬁé%ﬁ compound WIth trifluoro-

[ gw_ethgn@wfml% plq:rﬁlp?j)zo "2 l : gr%gﬁ-e%,@yglgﬁlexylzmlgoq methyl i 5-dihydro-
B4 1fhidaitizaic- ﬁ?—ﬂénzanesutfcdﬁﬁﬁie— cyBClalpersBloyastiengimino-4-methyl-4,5-

[
[ |h L‘F?[ﬁggfg lg(y% ‘Fg%}lfl\ggnﬁ q%}_%gért]a:hrlde BS [4-Chloro-3-(4-methyl-
( Sperzzn[]6~1 (sﬁlf@tyl)@henwﬂl%nymylﬁgi I 4ithlad@epl- 2[-yI|g[ene} -cyclohexyl-amine,

§ Cg\] 2’5“5 @{:ﬁ%ﬂéx M!) h%ﬁ%@ﬁﬁi @%dr%én@hj%%d‘i%ﬁ@ﬂ) - Qfidin-4-

wm fwmegaw%fon@wﬁ dene”‘aﬁhlﬁ@ﬁ B-GYePRg Y ippadRetiyi-4 gy dinydro-
t erd.4 E’h’dcﬂdzo[—iﬁylﬁ fi=(2 M pstopheRyéthyl)-benzenesulfonamide, 2-Chloro-5- (5-

[ g{?% é\lpmo l ng% [Y- I&E@agg?ﬁgﬁ]ﬂ%ag azogg ns-]N &m/l ne,

SberizbnGsuifbndmideli azol - 2- yl2- Gbln®}5 (Sseyplobprylimianidrraethyl-4,5-dihydro-

9_1[ gl [f'aqﬁ?yogé 2} @XN) 2%1&?&{0“%( I4 yagfhyl) benzenesulfonamide, 2-Chloro-

't deneam no] - benzoi ¢ aci d,
[ 5_(@ -Gy p@/ﬂl@ﬂpﬁéﬁgm}l 4@ q@gwy{m la(EIaZI)l -2-y1)-N- lsopropyl N-(2-
hoffH-4 C%Le%%lb'eﬁze‘ﬁbétﬂ*&ﬂéﬂ]lde( 1 - 2thgto-PHEAYYbiex@mimned-methyl-4,5-

[ ﬁ&wgd &-ﬁ:ﬁ O & glme@y hgléﬁ@aﬁ%}%]oxﬁﬁ@ﬂﬁ) -ethyl]-benzenesulfonamide,

I\I-Z{CBH((réI-S@Vcbh@eytDMHmyi_e)hyBﬂ— Srgihydyd-113H#]thjatliazol-2-y1)-N-(3-dimethylamino-
2 4%}0&@%@% k?é&wie%@glﬁ%néw (6d OhQWo & (5-&ycHn @AM Ro-4-methyl-

3 54qlwdrodd;3ﬁt ladlazo;r&varélr@p c{mdﬂomarp@w)dﬁéwlrt)enéﬁﬁeﬁéfonamlde 2-
Nchiird -850 RIhexReY4-heBylEs-Byydrdirt,3,4]thiadiazol-2- yI) N-ethyl-N-(2-

( j]pgrox%g)}r?ogll |?é103|(l @?’ Ib g%gg%féxﬁéx%mq heexalgeu_) %J'yclohexymnmo 4-methyl-
34rmediydro-Bkd 41hiddjagblt Ryl poinaaalde 2- y1 | e (fe@yrlahekyioyetbmetayi-4,5-

et hyl 4 .

"Wyl aglasdr 2y fasmades, [T 1Y b reimne-t ppth-42

amhméomﬁ fflﬁuqd&azolhkvlhammglnf Sitenpineide Y=(3- QY@PW“@PP frmethyl-
, 3, 4] t hi adi azol - 2-yl i deneam no] - benzoi c acid, 3-

[ 5- (4- Chl or o- phenyl)-3-methyl -3H[ 1, 3, 4] thi adi azol - 2-y

| i deneam no] - phenol , 5-[5-(4-

Chl or o- phenyl )-3-nmethyl -3H[ 1

, 3, 4] t hi adi azol - 2-yl i deneam no] - 2- hydr oxy- benzoi ¢

aci d,

(1- Aza-bicyclo[ 2. 2. 2] oct-3-yl)-[5-(4-chl oro-phenyl) - 3-

met hyl -3H-[ 1, 3, 4] t hi adi azol - 2-



yl i dene] - am ne,
2-[5-(4-Chl oro-phenyl)-3-nethyl -3H[1, 3, 4]t hi adi azol -2
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(R)-2-[5-(4-Chl oro-phenyl )38-nethyl -3H[1, 3, 4] t hi adi az
oI 2-yl i deneam no] - butan- 1-ol,

c{gﬁ%«ﬁggg{ﬁth%:a% 2|)-Yl)§ﬂ r@}i'& e'tlﬁ?&-[p}rldm -3- yl) beélozamlde 4-(5-
POlBINgHomshyi-4 SOTHTEI Ao iBg Ry - SRRy et ide. 4-(5-
cﬂmb@llﬁ\ﬁioalzﬂleth?l 4y3-tiel gdrel ;3 @Jﬁ]aﬂ@zol -2-yl)-N-ethyl-benzamide, 4-(5-

53%%%%@% ‘ﬁ%‘%‘hg' %&dmr&ré‘e i {adgg?lg[y% N AR AR ty)-

3adn5ar(nde CiH(B CoelgHreayiyiine-B-mutityhy b-dBivd fo]1,3,4]thiadiazol-2-y1)-N-pyridin-4-

Cyc %g%ﬂﬁfh é dyjfloﬂﬁﬂf@m()rlp%ﬁ hg?lg@ @ﬂ]écﬁgﬂ 3, 4]th|adt|ahz)(/)= -2-y1)-N-
3rethyl-N mﬁ*tfirpmﬁlélﬁﬂfw)zbenwmlé@ne] afti E’ &yclp eI‘P@*m'“O ~4-methyl-4,5-
2/ ydr @E[:ﬁgﬁﬁ&d@bl% ) NWWI berdafichy| 23444 (lyclohexyllmlno 4-methyl-

L bergotbReTrsa RSPk P Ao Aoy eigponic  aci

yﬂeﬁdﬁWEMenO]S)%[ﬂES-E@(xlthxhlemob -4-methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl)-

yl?e(n% e){% |l18]h§§§1 rbld%xgﬁﬂ%g pg’&s'c{n?c &é]&m'pémd%m 2% ,2-trifluoro-acetic

3adi- ( 4agq %@;%Wlmmg 4,1@9111%4 Bgihydro-[1,3 Althiadiazol-2-y1)-N-(3,4,5-
ﬁiw(élﬁow Qéhz %Bénz%rrfi/del deneani nﬂuécﬁm&kes&wmb@nmmyl -4.5- dlhydro-

| t hi ad | - 2-
i ihianea T N TP B ReR AT PO i R © 2 465
28%dohéxylinirfod4- vatHylaff]B-Sluiyﬁr@F[yB-4ﬂlhnedlyio) -2-yl)-N-pyridin-3-ylmethyl-

p]ed]zah@/ SH[ L (:f %E)h 5@%@5 9l )21 %'#QSWI%HQL -2 REHhydro-

tl ohexy
3E1rﬁe‘ﬂﬂﬂ}ﬂldlaz$l=2[ﬂ) @M?mﬁpadl azol 2 Wﬁ@'?ﬁé}/“@ﬁ? frgnethyl-4,5-dihydro-

[ @ ﬁ fhga‘a%@' ﬁﬁﬁgﬁ' Ei)hyl% BZHI 3- ygj'd'eﬁﬂamlde 4-(5-Cyclohexylimino-4-

hi adi azol

qp@th&-ﬂewmytfrg_[h%ﬁﬁ gd@zo{ I\P/(%l n?orpﬁ(c}{m 4- yrlne{t]wf) benzamide, 4-(5-
t cyéléneaylmﬂm mwetrghe,agdnmdrﬁlrﬂq BhtBiadibzdi2at)iNeiopyr@itigini1 geetbyl)-

gc?ar]r%?nﬁi'e [gﬁf X%/{!)ay(nijl pﬁéngg :3ar§%tpyl SH# 4éth|ac1}i|azol -2- r%/hdeneammo]-
[ Ber(z8icChl emdo plﬁ@ﬁﬂyqn)lo@ ey d-mehayl- -3H-[1,3,4]thiadiazol-2- ylldene] [3-(1H-
z@ﬁtﬂ' ﬁgh)ﬁjzé?llnn@ yli deﬂﬁhl@&{?@&@%b{éxymﬁhﬂﬂ -methyl-4,5-dihydro-

cl’'ohexy 11 m no- 4-

{;I fﬂ}]{fpﬁd&;plazzﬂ) bezlz9|p)ac‘géﬁ%tgﬂ iepter, | %gf\mind-4- (o~ cyilohexyhmmo 4-methyl-
Oml a3 Athladiap@hanesudhieay | - phe’lilcﬁsl-()yc[ﬁ)haseﬂlimyio -4-methyl-4,5-

FIE I S S

[ dihggrd] 1, b dadizzol-2-2h-ghipazslieAyldmink, me NHYH(S- §M¢Iqm§axyl|mmo -4.- methyl-

I t I -
Y AL g Cpnnironany
S AT OB BT LeRYL - w@ewylam'no “ethyl)-ured.

gﬁgﬁ/qﬁee:xa@§§ocﬁ @zlatlle( g%‘ﬁé] E}})?%dls 6r‘or use my hze 19\%%68{]%%M|d£ those

t borophuads geydrali-br] s:beelfldqllv liisaidsed bl the -publishied epteatrippdication WO
Qg% ?ﬁﬁy' [DQmFLﬁ%r@ éjgrlr&{ OarQhﬁf{X' bz)-BiJBbIK kb stmethyl-2,3-

oﬁ@w@né@%@éoq -} @hqﬁsyq} 35etﬁ@tdﬁy N {gﬁg;}«%ggmydroxycyclohexyl).mmo] -3-
3Tr3é|tﬁ -3 30y B%LT §-ffhe{zbb-§hyl‘]4] M@n?l!ﬂl aximide,y I7H{@ene] cyewhelimino)-3-

b g S I g w0 e

ymwrbwcyctler&m/l)rm;no@m'eﬂiybxgl-ldifw&'o -1,3-thiazol-5-yl} quinazolin-4-amine,
i soxazol -5-yl -3-nethyl -3H[1, 3, 4] t hi adi azol - 2-yl i dene)

-am ne, Cycl ohexyl -[ 3-net hyl - 5-(5-
pyridin-2-yl-thiophen-2-yl)-3H[1

, 3, 4]t hi adi azol - 2-yl i dene] - am ne,

5- (5- Cycl ohexyl i m no- 4-

nmet hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - 2- met hoxy- be
nzene- 1, 3-di ol ; conpound with

trifluoro-nethanesul fonic acid,

5- (5- Cycl ohexyl i m no- 4- net hyl -4, 5-



acid [5-(4-Chl oro-phenyl)-3-methyl-3H[1
, 3, 4] t hi adi azol - 2-yl i dene] - cycl ohexyl - am ne,
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3, 4] thi adi azol - 2-yl)-6-nmeBhoxy-phenol; conpound w th
1,1,1 -trifluoro-nethanesul fonic acid, 2-Chloro-5- (

- \ im.no-- t v . . .
AP T pheRRE e 1 Sore, 29, s, phamacqutcely scceptatie aci or
aAs6e8liss- ( 5- cycl ohexyl i mi no- 4- net hyl - 4, 5-di hydro[ 1, 3, 4

]t hi adi azol - 2-yl ) - N, N-di et hyl benzenesul f onam de,

{5-[4-Cnhl oro- 3- (4-net hyl - pi perazi ne- 1-sul fonyl ) - phenyl

] - 3- net hyl -

SFtirfhkr 3xdhplbs atisaizadle PDEY iiotebi®fs &y alsehexié fraeniimm, include those

2-Chl or 0- 5 ( 5-cycl ohexyli m.no:4-: . o
et Baealbi FoRRal I6BRee (3 Runioros pent splton wo
y03/9a828.n dartiduanly rirefered areiN-trl6-(sc gexyli)amlno)-4-methyl—1 ,3-thiazol-2-
e
-2- - - | iin-4-yl - - Z u ,
TP Be STy o1 GhETAae R Rl ey A fhuagoln-4-
, 3mihb} hibadli az@ltRnydtoxydyciehdryl)arhieozemetylf,ottaaviod2 yliquinazolin-4-

2-Chl aorp-5-(5-cycl.oh i.m No-.4- y , .
Ty eI Gy Bk, T RRe et spegsecealy sqoegiepe 2o
2ommsphalis. n- 4-yl - et hyl ) - benzenesul f onani de,

2- Chl or 0- 5- (5-cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[ 1

, 3, 4]t hi adi azol -

2Exdmpldd: bfsuaislp PDERH(Hbilory fohodd in-the inlvereioh ycjudb einmse rvespounds

| f onam de. 2-Chl or.o-5-(5- I .
cHEIRRA S BRI I the publinion st Ay fasoy oo, & O V.
- Begarie- aodeb-hyiartingZ. Zu(. 2. MethEhe/at $oleh) e pbyd3p=Bisnia exagisylar the
| E%?;?d‘ﬁ'ngg which are benzy! derivatives of 2,1,3-benzo [3,2-a] thiadiazine 2,2-dioxides
2- or o- 5- (cycl ohexyl 1 m no- net hyl - 4, 5- di h}/dr 0- .

[ anc3 24} e AL pipdiRgines 2 drdiRdes 12RA RYBIMackY iRk gegsptable
I o4l ahd NoeiBy thelknzenesul f onam de,

2- Chl or o- 5- (5-cycl ohexyl i m no- 4- net hyl - 4, 5-di hydro-[1,

3, 4] t hi adi azol -2-yl)-N-(2, 3-di hydr oxypr opyl ) -

NFetttey | exbmplee mé ssuitdlde BAET einhibitors for use in the invention include those
S04 e S S B Aot Ccon
d Pavenport Ry W-Neﬁeﬁg%-éseﬁ-l @8%@@34&)’: 1081 — 1083, 338 in particular the
2ebipsings WhichyLré ghgniyd hidldtResEhd Blordm&ogdubstitied-dompdurtls being
T\I:[ I aﬂéﬁ?é%@{%&é%éﬁﬁ%&ﬁ%ﬁﬁgg!v éc%ré})tgt‘%% tsgﬁysl e}n_d solvates thereof.

2- Chl or 0- 5- ( 5- cycl ohexyl i m no- 4- et hyl - 4, 5- di hydr o-

[ 1t hiadiazol =2yl _ di i nQ-: ]

i %&ﬁﬁﬁ@@ﬁ%ﬁ?ﬁ%ﬁ%&y dﬁg#.lé_gl?fgqrg%mﬁea.m {.Il@ |F?\'/'é'?19¥ﬂ Irchfag tk?ose
ChPBpP@INgA éﬁ@ﬂr§1llyz>5@9%qlfk§ﬁu}'>6£ﬁq|°ﬁ?¢1 #-1hq pablisption;ch Kitlsz By - 8t § Biorg.
| MeCehbm. p&it d4 PR bseStRbs, Fariidatarly the compounds which are purine
Qéclohex | i m no-4- et hyl -4 5-dihbggo-t%1 tes thereof
“Bsoi oRai B G ShgASKGEY HCCoRHE SPRYR S thergor
(5-Cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[1

: t hi.adi azol.- 2=~ - b AC - (Spn o

oy tires BftaRe e EART UL o5 e jpyapion incligp those
- 2ompgunide reeaeratie or gpgaifically disclosed in the publication of lorthiois, E., et al
%r?’.h@é&l EHENQ-eft; ABLOY 282 dicby Yafichidny3iné] doipadhdez@hich are
-2-yT)-N-(2- hydr ox -eth%é%- benzaqg?e, ;

3 spitadeipar JiResR angiFRMecktcaly| acaensall FRi82BY PAVACH e HiPlad

i azol - 2-yl ) - N-net hyl benzam de,

4- (5- Cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[1

, 3, 4] t hi adi azol - 2-yl ) -benzene- 1, 2-diol,

4- (5- Cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[ 1

, 3, 4] thi adi azol - 2-yl) -2, 6-di net hoxyphenol ,

6- (5- Cycl ohexyl i m no- 4- net hyl -4, 5-di hydro-[1

, 3, 4] t hi adi azol - 2-yl)-pyridin-2-ol, 5-

(5- Cycl ohexyl i m no-4- et hyl -4, 5-di hydro-[ 1

, 3, 4] thi adi azol - 2-yl ) -benzene-1 ,2,3-triol, 2-(5-




Cycl ohexyl i m no -net hyl
d- di hydro-fi.S*Jt hi adi azol ~-yO qui noli n- d-ol,
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, 3, 4] thi adi azol - 2-yl i dene) 3ani ne,
5-[(E) - 2-(5- Cycl ohexyl i mi no-
4Fﬂmé?yéxarﬁplgs Q%ﬁj{b@e Pbes: idhibitr 8R! n2n¥lidvehtidh tnkrude those

hoxy- pheno
Cyememiads Deirally-ar saeqiipRly, dsgeseg di el publiatiom phBerRaGRM. K., et al
OBidaRf. MYyl 14 2004 4627 — 4631, particularly the compounds which are 5,

Qé dllﬂupﬁ‘t%/{%q asggpcyﬁr%ﬂaaggxgﬁlg%llﬁl)%s Xé@éﬁ%r@% substituted 8-chloro-

Cgmfanmyekanu-qlm&zm&mhgd ferivatives such as 5-alkoxy-8 chloro-quinazolinone,

UGl dn Sl DA A AR ARl T e e

, 3, 4] t hi adi azol - 2-yl) - benzenesul f onam de, [5-

- Coheyr Qéxbl'ﬁp!egdﬁ' uitatfis POmRt |hbfb|t0%‘|‘f$rl us%’\int Ak afVeated folide those

S§$$g?jlgl %I_g%@%)ﬂ( ngagﬁ)e?: lﬁialg/o(g% g in the publication of Vergne, F., et al
2 B(dorgyuEidoORery | et B@D4414re¢6|07|—-4815& Vergne, F., et al Bioorg. Med. Chem.
di [ t ; AWM
L%Y d£0%4 Ijr% | %62]}50 @?Lj?ae‘é;a%p% l}}l‘)ecgc!mglhds %Eﬁ%‘@%l%lé%les and
5pbarr@9@utle¢ibf>aycemah+ﬁ>sa4tsm pajyatep, tBerspfhydro [1, 3, 4] thiad
i azol - 2-yl) - 2- met hoxyphenol , corrpound with 1,1,1
trlfluoro met hanesul f

41 (Jg W@ﬁ@ﬁﬁ Iqwt%e % E7 mﬁ"gltors for use in the invention include those
ﬁebrhydurnds Fgederbwj bos[)éalf&ahy] tiib¢leeeid ain othe 2rajdn) appleatidn, WO0198274

O?&%]ﬁ‘% C‘M’ Ele%%;a htah |tH%5%Sﬁ£—%Eﬁ%er@ﬁh§m@% gartlcularly N-

[ ph@wy&}%-[bhmma@i-a{ylpzewlsuﬁmeg]ldeam neand N phenyl -3-benzimidazol-2-
[?rphé%@ LRI fad @ D¥s phenyl ) - 3- met hyl -
t hi adi azol - 2-yl i dene] - cycl ohexyl - am ne,
Q/cl ohexyl [ 5- (4- et hoxy- phenyl )-3- nethyl-3H[1
, Pateht blb;ﬂidétMQNOZGwBQ'de(‘CEtﬂllteamOh&osmence) discloses further examples of

%?%%E]%Q&ﬁ@g%% |c9rat|' éjﬁ%liéméc%s r?gd suitable for use in the invention.

3- (5-Cycl ohexyl i m no- 4-net hyl -4, 5-di hydro- [ 1
&lh&f%%@lapgllc\é{l&n W@(ﬂQhT% (Darwin Discovery Ltd) discloses further

|1 m no-4-nethyl -4,5-di hydro[ I, 3, 4]t hi adi
af5qamge§/pf) PI%% g@bgorgcspgab‘l%ioﬁwe @gtx%fnventlon and which are a series of

4héférc@fé?§'l§JmMémﬂb§10 Apamtaty- 4, dlitasle hydrage [ 1 the N-aryl-3-

1 Dl AT e e ey RofenGEbofialion /9868230 (Danin Discovery
[ J.xds dls]cbhesafdrtbmcsluﬁaoley PPERHItyhitorsx 9~ 2,8 Zaksitrdbydronapthalen-1-yl)-1,9-

r@ ﬁ%’ Idémagx%s IQ@EUWSH?& R RiddY$HnR and Medicinal Chemistry
4L@Ee

i azol nzam de;

@@bﬂ@@(‘;l‘@ﬁ;ﬁ no- 4 met hyl - 4, 5- di hydr o-
[1, 3, 4] t hi adi azol - 2-yl)

L/ P(a&n't_gpg G ZO' y\f#géqwﬁ@}d%ggﬁeﬂﬁgl Rl ¢ 58 be 19054707

d{Mehkﬂdx@dose%ldamlademme‘s y\@mBZ{lYSr(Mequ) and DE 19953024 (Merck)

g@cﬁ% eclerl\r/ﬁtll)llgs Q0 3112618 Q/qucka 95%025] (tl\/harckz:idlsclose
amtroledym\oailwsq QEGQQﬁ%ﬁ ﬁ&@fglwlrsplam im ml& tsdyrding derivatives, all
4ok @h@y aleGheney bkdmhmes S-Fmeizhiivitbroandi Saxab ol usk i iehhastion.
azol -2- yl)-Nisopropyl - benzan de,
4- (5- Q/cl ohexyl i m no- 4- nmet hyl -4, 5-di hydro[ 1
, 3, 4] thi adi azol - 2- yl)-N-ethyl - benzanmi de,
Cycl ohexyl -{5-[4-(1-ethyl -1
Htetrazol -5-yl)-phenyl]-3-nmethyl -3H [1
, 3, 4] t hi adi azol - 2-yl i dene} - am ne,
4- (5- Cycl ohexyl i m no-4-net hyl -4,5- di hydro[1
, 3, 4] thi adi azol - 2-yl)-N-(2-di met hyl am no- et hyl ) - benzam
i de, 4-(5-
Cycl ohexyl i m no™- et hyl ~. S-di hydroCl . S*l t hi adi azol *-yO
-N-pyri di n*-yl met hyl benzam de,

A = I L Y r a ~ AT L 1.



N- (1- net hyl - pi peri di n-4-yl)-benzam de,
4- (d~Cycl ohexyl i m no- 4- net hyl - 4, d- di hydr o-
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4- (5- Cycl ohexyl i m no- 4- et Byl - 4, 5- di hydr o-
[1, 3, 4] thi adi azol - 2-yl ) - N-net hyl - benzam de,
AF (Dt brdieyd bﬂ@u%d‘BDEX’inhﬂxtorg -ibiJd¥ HhBsodies or antlbody subdomalns

[#P %D@é%?ﬁ g{gg%y Fﬂtl @Q?wa%éﬂ%i&n%tn c:zgg%rﬂé?tﬁvg% ubdomalns for
demrﬁ‘glﬂi RO -anitib&sly| drisubdoraainl shegifad fun IMED; ior GB- dnyidsdyxyrm@ibBdomain

Y 5B Fdr Shepitdbe

Zg%&:m ?5_%;9%0%#&?( \%J%HE%B%F%?WP orfl\gPdl hydr o-

[1, 3, 4] thiadiazol -2-yl)- benzoyl am no] - 3- (4- hydr oxy- phe
nEudheBRaQ@hﬁl@é of &ﬂﬂaﬂletFﬂﬂ? PlHFb}f&rs%‘éftaﬂfle for use in the invention include

hg’%ﬁ %\‘{WQ{’;B?’ %Crv%] %S@ﬁgl‘ cja?ly ﬁlsge sed in théc‘ra fglloevllngyp%tent :E\;;Lpllgatlons

mat hanoyl } - am no) - 3- (4- hydr oxy- phenyl ) - pr opi oni ¢ aci d,

C@%H 1}5%1 &/h%f)zrh 1otsFé &ﬁ%%fn&ﬁﬁ@%%ﬁﬁﬁpyﬁngman% bCh[ %untory
ETt bﬁ@ﬂsazol 2-yl ) benzoyl ani no] propi oni ¢ aci d
twaosbstigyzb Righ e§ imidi
(il CE Ry Cl ohaxyl |Pryﬁaﬁcg°‘if’”méot"?f§'|e?4,(%a-"°oh r?;‘fé’ltory)[ 7e PDE7
, BhIgKOr®-hi adi azol - 2-yl ) - benzoyl ami no] - pr opi oni ¢ aci d:
cwma(mn«m MOSH vihich, Zisclbsdsk lmidbmtizribhés ACDaichi- Suntory) as PDE7
ﬁélgh&gexyl i m no”- net hyl »
d dro-11. S"IthladlazoI"yI)
pWé}Wﬂ?Z%Q Wﬁh dliselogey | Pysing einhibiters 1¢ \AriptolklyéraiSopibp) as PDE7
[ﬂhlﬁﬁ’dr@éléd)&@éwgeh% r&% Iﬂéﬁﬁﬁr@YéfeéncéjBloFBan%dJng l\l}léldl(flnal Chgmlstry

| az phepy ["uor o- phenyl)
N R
(W@gm@%emmhmmemwwme and pyrido[2,3-d]pyrimidines (Bristol-Myers-

d i adi azol *-yO- N-CSM-tri et hoxybenzyl
Sﬂ{)ﬁlﬁ%%{%b 'rﬁrbj&)%d Cycl ohexyl i m no- 4- net hyl -

dw@oﬂm%3\fll10|3d|&]b$ﬁﬁ Ruliimigipks (Brigto)-Myers-Squibb) as PDE? inhibitors.
p\N@@Ybé%@éar@VWd@h@%é@B@ V\)ﬁllchpca]ﬁﬁfs@%%feqj bRt RABAY as mixed

%%czlohex yl'i m no- 4- net
d"'ﬂ f &IOS 4] t hi adi azol - 2- yI) phenyl ] - (4- met hyl - pi pe
roxi rEODQ-)GBZ&SQ‘YEWhQnodi&IoséS (BRL 50481 (Smithkline Beecham) as a PDE7

%lﬂ) gol?se )\%lcb Psg]qjsﬁ%g(a% é&g\e @b&qa}nowl‘{l%ec&u}grmﬂwmkﬂgﬁe 2004)
Hh(P)- ﬂ57§rﬂ§89pr opyl ] - benzani de,

M?R%gwexgl’”ﬁ'ﬁ EIO g§|0§§% yl 4%F5|nothleno[2 3-d]pyrimidine-6-carbonitrile
l\‘ﬂe('iatéfﬁﬁ Wmlﬁﬂr TrefgSiATRa 2.A) %e'?[}g}l inhibjierz ani de,

A 003624689 hepist | didcRedt- IBB{UMlings, é@ncﬂ'%ﬂﬁé&euﬂcal Co) as. PDE7
3148 th| adi azol - 2-yl ) - N- pyri di n- 3-yl net hyl - benzam de,

N[' % -4- (d-cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[1
WOQSBQEW 149l whizlo His@esds)Fubahmaimidiess (Bayer) as PDE7 inhibitors.

%éZbD%?b V\}Ncn eorécg)gé‘%ﬁ la}ﬁ zf) 5&6 gﬁos dtuted tElogheﬁ) 2h3 cg.)(rlml%lpes for

I oh
L@gylg)tﬁgéfégtgnmﬁnlﬂg@r p4e\(eg ion of PDE7B medlated diseases (Bayer) as PDE7
Gyrabighexyl i m no- 4- rret hyl - 4, 5-di hydro-[ 1, 3, 4] t hi adi azol
DA B et M Ss Y bR A (atana Prarma)

, FEY] inhibiggis.az ol - 2- yI) N- (2~

r‘gb%&% ?m%l gq elS)A'K}WQ%ﬂ&P%Se s FRR{oI RIS o Feio-MeNeil

pH@fyacew thyl -3H[1
, 3, 4] t hi adi azol - 2-yl i dene] - cycl ohexyl - am ne,
4-(5-Cyclohexylinino- 4- et hyl -4, 5-di hydro-[1
, 3, 4] thi adi azol - 2-yl )-N-(2-pyrrolidin-1-yl-ethyl)-benz
am de, Cycl ohexyl -(3-nethyl-5-pyridin-3-yl-3H][1
, 3, 4] t hi adi azol - 2-yl i dene) - am ne, 3-(5-
Cycl ohexyl i m no- 4- net hyl -4, 5-di hydro-[ 1, 3, 4] t hi adi azo
-2-yl)-benzenesul fonam de, (5- Benzo[1
,3]dioxo| 5 yl - 3- nethyl 3H—[1



Cycl ohexyl -t S-net hyl - S
d-tri nmet hoxy- phenyO SH- Cl . S**hi adi azol *-yl i deneJ-am ne
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4- (5-Cycl opentyl i m no-4-methyl -4, 5-di hydro-[1, 3,4]thia
di azol - 2-yl ) -benzonitrile, 4-(5-
CybozaesBoy which rmscﬂose@t(b drd ls%uqinbmés Osd %n&pﬂ&&éﬁtaaéeamlbnors

it h
P R G
ile, 4-[5-(3-Hydroxyphenylim no)-

45@%@%# et rﬂ%ﬂ&o &%rdln o the. Aresent invention is centrally acting. In

adi azoI

5D[d§t p@e@yaﬁﬁ@lpﬁgmq guch g_cg@pqamd_sgpplg e able to penetrate the blood brain
, Barfidt hi adi azol - 2-yl i deneami no] - 2-f| uor o- benzoi ¢ aci d,
4- [ 4- Met hyl -

5- (ci s-4-net hyl -cycl ohexyl i m no)-4,5-di hydro-[1, 3,4]th
i adi azol - 2-yl]-benzonitrile, 4-[4-
t rans- 4- net hyl - cycl ohexyl i m no) - 4, 5- di hydr o-

F/?ngﬂlté I'adi azol - 2-yl]-benzonitrile,
4-[5-(trans-4- Hydroxy-cycl ohexyl i m no) - 4- net hyl - 4, 5-di
h}fﬂﬂh@tbﬂq é’mﬂ]stoh\:aml@geo gléln]i'(lllpg‘gaéﬁ'é'dtlﬁ W@oz/o74754 the groups

BIC 1]hep yl i'm no) - 4- net hyi - ug
rae[df'“%d%] édlazol 2- yl]- benzonltrlle 4[5 ((1

RHalogen includes fluoro, chloro, bromo, and iodo. Preferred halogens are F and Cl.

2 Y no) I hy

[ Cpberall HERBLs SYGRI R kaitol Ehate Héydd foll RIS carvon
2 go)‘nng*W@gf.sgqﬂtalbﬁ g)’gups inchid$ rmathybteﬁyll isopropyl, tert -butyl and the
4jiie di hydro-[1 , 3, 4]t hi adi azol -2-yl ]-benzonitrile,

-[5- I
jl__{;}gqr%}lflqnxl gclagq%,ag%gﬁ%garngxgrg%/c%gg rp]?/c)i(r%/)caltrlr)%nn?a)ldlcals having from 2to
, 8 cdibbhiatisaan] alleyst] oreedvouori tidnd] ExandpléSof §ukhRikenyl groups are

B s R S S

3Rer-akyng- ipaluddst teaighd Lentl dngrichpt élmg'fbgtarserrm&tdltyals- Badirfglfrom 2 to
30%551'%@%9& 2R Teabt Io ﬁ@ ﬂﬁo@r})ﬁﬂ% P}&%ﬁﬁ]b@?%%?ﬂ\ Igoyn)Ll wbudbs are

PEOAR ARG U it

jl:c[)\ﬁetrﬁé{bai(yl lﬁidﬂ_i‘d)ﬁs% lb\yéi’g- MGy 2§¥éﬂn@g _@ESWe: Qﬂéﬂkﬁtlhiced ’\\?_/lt(hzone or several
- -4, 5- i ro-[a,. i azol -2-yl]- - mor
BT el B st gl Y "

( Aryhiiss urtleksjehdotoy refiey db aimearpinitic narpecycleatontdining, betdietry Grand 10,

it Readhatals L droRm Ok idthin, o

hplgr,efpa[yi ingludes ﬁrog@pgﬂglesgmycpq baqu_fw @,Wﬂ@;@g afoms, from 1 to 4 of
1wichatdnbieRinbytly- éé%@?e@mdﬂﬁthedgr&ﬁr €dndistRg of O, S, and N. Preferred

ARy U8R MRy b o SPaTeRPEAI T2 ST o8 Syt amyaFe fino
oEyanplds aisnet drplimst dry tekrazdie myddyil, didenyl and the like.

’iir%d%%%glké c%ﬁtaﬁn(ﬂ'orﬁ* to 8 car on aton}s Erarﬂplgs of such groups are

hexyl 'm no
FapY aycEbyivt, ﬁy%aneaby pyciohgxyl, ou@nfmml died cmloeqtyl

'1héjieﬁﬁtlhﬁéhuﬁe@)ﬁﬁeé?l@ttbﬂt)rr élb&ﬁb&ﬁ’e%hamsgéérbgh atom is replaced by an
cl ohexyl i m noJ»

hyd
P ROUROTCR SR 1 a3 Jrary B SHaaplp i, oreia or cycloakenyi
prmoal[y int8rridptéd withe Cty0)-ce whth 1)heferddiorh ]:hdigén from 0, 8, 8(=0), SO, or

?ﬁk éh ﬂeﬁ%t%ﬁé%%? rhég?’l%@go edg;@ gr (fgh riro? [cgh (?pTace a caobJrn atom

R®f ttm*lr)g- Exppile oksuch y.lmuch eseyhgrpialing or piperazine.

4-met hyl -4, 5-di hydro-[ 1, 3, 4]t hi adi azol - 2-yl ] - benzoyl am
i no}-cycl opropanecar boxylic acid nethyl ester,

4- (5- Cycl opentyl i m no-4-net hyl -4, 5-di hydro-[ 1, 3, 4]

t hi adi azol -2-yl)- benzam de,

4- (5- Cycl oheptyli m no-4-nethyl -4, 5-di hydro-[1, 3,4]thia
di azol - 2-yl) - benzam de,

4-[5-(4-Fl uoro-phenylimno)-4-nethyl-4,5-di hydro-[1

, 3, 4] t hi adi azol - 2-yl ] - benzam de,

A T T 1 A = I L Y r a ~



benzam de,
5- [ 5- (4- Car bamoyl - phenyl ) - 3-nmet hyl -3H[ 1, 3, 4] t hi adi azo

wo 2@6pPicdeneani no] - 2- fl uor o-benzoi c aci d, PCT/IB2006/000369
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4-[ 4- Met hyl - 5- (4- et hyl - cyébohexyl i m no) - 4, 5- di hydr o-
[1, 3, 4] thiadiazol -2-yl]-benzam de,

4Ckc§o I&anl{_':y[ﬂ[:lg&(%] ?hfbl Wgﬁﬁ%%b@ﬁ;}a Bé(t m‘ﬁgSat least one double

4b?f51-(8| cycl o[ 2. 2. Il?ﬂlept 2-ylim no) 4 mat hyI

4 Hetetichid rAg lideludd ré}ércﬁdrﬂ@’s%ﬁhédzaﬁdvé ah@@?@d’ﬁll@ﬁor cycloalkenyl, as

4d«%{§\gaﬁow g]%ed'f‘%ﬁ?ér“g%[ 18X0¥ 3 h%lte?oatc))%s chosen }rom 0, §, 8(=0), SO,, or
, B, 4] t hi adi azol - 2-yl ] - benzam de, 4-[5-((1 R*,2S")-

] PE%M: %ﬁystlﬁkégijs QF\‘??(%J N acﬂ@%{sé‘mﬁ&[ %X Ithe se'r:?néj 'opglﬁérgnt[ and3wtflch are

( chamen Bpm)and.- hqmoqyszly ring ceveloalkyl [or syaiasikenyl rfesadytpaethes f@ffam said
yg.&w.& aubamdérﬁéw@#éf@mlmc%clwslmst.%ﬁmmu@lﬁ, 4- [5 ((1 '

ycl oh exI|m

Sp[ l'lybgdla?t{o s%ef gg%pn gt(V]S]l BRSSP arﬁ?ba@zatlon s}/ate are trlgonaylnstead of
Atdirdedviet Myleabs (Hat e @abpn ey lai spf hridkationditdty dreolinkfd b three

gftoéqs(ag goq'n'aaafzﬁ%ubr%ob\éh&cﬁ ﬁeagfltgese thrjee 2’tomst hyl - 4, 5-

dF Piyisoinparstogd 4 tefer Aol P 2bsatiratetl abeeyslenb el ogmpising carbon
a’eo?th‘)m th% &J:Hé%ﬁrgct@rﬁcﬂhg REMYE drivwhih lé"between 5 and 10, including phenyl,

¥ X g) 4]t hi adi azol - 2-yl ] - benzam de,
4“%@*(31&2!6?“81‘%@( EoRhYi | no) - 4- net hyl - 4, 5-di hydro-[ 1

;3 hét]altobyowjlb anadrstded/lo] refeetoza nbrdesturbted or saturated monocycle containing

RE@?A’ISRk lll alng %5%?}0“% on?s |L1 A!he( gyo”:t &Furcﬂge%nd at least one heteroatom in the

N eydid stalmttag,(ﬁuch 6 intregrra okyosd - @ysmlfwh esefanadlly from 1 to 4 heteroatoms,
lc{eﬁ?c(aﬁorgme%P Qél@d?é’d flom raedgeh! hédlfurséﬂab gen atoms Swtable heterocycles

I adi azol I deneam no 0] benzoi
agqc[gde glp[pj;lol(nzgl, plpj;,rafﬂ@/_l W@ﬂ%nyl gp@ﬁgtrw pyrggp.a/ Tyi 2-and 3 -furanyl, 2- and
Svtl'ﬂéﬁyhl 28V 2-2and BdRRAAT HYoxPONENT Byramiyil, isdkakdiyl( 4etrazole,

%zﬂ%ygafoéezﬂﬁ t'% @F{Tg:eﬂ)égmﬁg][ 1ben20| c acid,

2 Eabwc)jlchp— groups include at least two cycles, identical or dlfferent selected from aryl,

Ltéro@fb’l&%&afl@é(}g/ﬁ lég&&méinylpa? lfDJse% tHEéﬂ@f'to %[s‘hiépcﬂﬂc%hb group

| azo 0i C ac
351;@ ea%anﬁa%%@mh@nm 2pﬁ@¢n?rk)ensafwé%y?-mgﬂvl[ £; 3nd | 3-gyinolinyl,
a@brﬁﬁ@l 'qamﬁidllﬁiﬁﬂﬁ&ﬂ@l Tb@ﬂ\ZO[@(}ﬂéib)QiM”éﬁ@@Qlﬁib)@ﬁ?éMi/ll cPrafeiréd polycyclic

§r°5f]3~°t HPIH‘Eﬁ #J cyc s)gﬁ Idgrﬂ'ﬁg lbé\{ep é\{]qra ip% e_[re9 |p[>l¥%cl|1fegroups include 2
[ Bydles- bbydhaaelﬁtﬂuélmsl)yés- qhaiﬁaa@hbové— bigyictiny gro@ie- refer to two cycles, which
[ %re th%] é% ?'l aﬁQ entz?rgdm\/\ﬂgﬁ] eai[le Q:Bﬁehwraﬂﬂ Wertémcyéeyb:)do%lkyl or
néymkemf9$d309¢}mhﬁoé@ [naﬁ?tS’I b@dy?l gHeReani no] - benzoi ¢
acid, N-{4-[5-(trans-4-Hydroxycycl ohexylim noJ"-

n?farhﬁf&m&wfldwﬁffﬂF'ﬁleH&Pl@Siﬁ P-YhER #1854 s ARyRfeare defined as
Nfdlidws:5-

((1R*, 3S*) - 3- Hydr oxy-cycl ohexyl i mno) - 4-net hyl -4, 5-di h
ydro-[1, 3, 4] t hi adi azol -2-yl]- phenyl }-acet am de,

NiH{edte[ns -alkyleRe”, @Roles 3-diypihnbsatuialed] hyHergrbomehed) hayingel ¢y carbon
ﬂltoﬁﬁsd'lﬂ\é%bfés oE §4kylene groups lnclude methylene, ethylene and methylmethylene,
ROfYSJF{ghI adi azol yl ] - phenyl }-acetani de, "L/-{5-[5-((1

h methyeae @)&/ef%r\ﬁﬂ ohexyl i m no) -
4- et hyi -4, 5-di hydro-[1
,3,4]thiadiazol-2-y|]-pyridin-2-y|}-acetan1de,
3- [ 5- (4- Chl orophenyl) -
3-nmethyl -3H-[ 1, 3, 4] t hi adi azol - 2-yl i deneam no] - benzoni t
rile, [5-(4-Chloro-phenyl)- 3-nmethyl-3H[1
, 3, 4] thi adi azol -2-ylidene]-[3-(1
Htetrazol - 5-yl)-phenyl ] -am ne,
3-[5-(4-Chl oro-phenyl)-3-nethyl-3H[1, 3, 4]t hi adi azol - 2
yI|C|enean1no] N—hyclroxy benza|T||C||ne 3- {S

~Nn ~1 1 ~ A s 1 o -



[ 1,2,4]oxadiazol -5-o0l,
[ 5- (4- Brono- 3- net hyl - phenyl ) -3-nethyl -3H[ 1

w0 Jodperepndi azol - 2- ylidene] - cycl ohexyl - am ne, PCT/IB2006/000369
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4- (5- Cycl ohexyl i m no-4-nmet 3¢l -4, 5-di hydro-[1

, 3, 4] thi adi azol -2- yl)-2-nmethyl -benzonitrile,

AThe 1ML InB Béhofes B RMlend saadidayéiirsochdic ring having 3 to 6
, 3, 4] thi adi azol -2- yl)- 2- thg/l - benzam de,

[ 82PN BIBio- FXABPRS R - PRGRYIS1Ies opuph ficlusiesoyglopipgyigne (eg 1.1-
[ dycBpdpllBha@dbmy obis2-atd] -teyeh Phexippropytened, cyclobutylene (eg 1,1-

4 (5 h R "4 - di hyd
YRR (2 B sl BB oo el
4cx®p@yt¢lpm1égg)/n,nfw¢1@:emrmh9i{s-. a]r}cgtrmshyapxylopentylene, and cis- and
. 7 is- 1.2~
iy Sy 0 o A, i r e
[ Yelohariencadsasns tansyl.3-cyrlaipryienehand efigr;a%ﬁfﬂwrﬁe‘%-ﬁgﬁohexy'ene%
eptefdried2 sABIPIes 4inClade y cyomihatyiehe Man®- dyclohexylene, more preferably
"B S bl ARG 2 HeB Ry oo
cywlabblepei mi no- 4- net hyl - 4, 5-di hydro-[ 1
, 3, 4] thi adi azol - 2-yl ) - benzoi ¢ acid nethyl ester, 2-

Am no - )

dTbs deran@kyl jdensiga anengiatent HRight - pandhed; Sptarates, Bydrocarbon

YQ&GMiﬂ@ﬂ /4 C&rbon atoms. Examples of alkyl groups include methyl, ethyl, n-
A A ) = 1L n

8{3%‘9@2%6%'8@& r?r]ﬁl,\tylgﬁt QL}Q’,_ ?qg:b%ytﬂ%r% Pert%u'tﬁ. ﬁe%r?edd e%émples)fnclude

Cyethyhaxdydtiyiiaspeckllyeteiiyl.- 4, 5- di hydro-[ 1

, 3, 4]t hi adi azol - 2-yl ) - qui nazol i n-4-yl am ne, 7-(5-

Oécl ohe%i m no- 4- met hyl - 4, 5- di h%dr_o- [1

, 3hepydinaliarieas graup-iy pytiopally syaptieed mith 8- G+ £liy| giqup- Freferably, the

( dik@eebahexny i presdf, -isratohathyl or ethyl group, more preferably a methyl group.

- 1 - H /\ H H N _ .

dg‘he %ﬂ(ryps&blstitgerl\tf ll}l ;%Qée%ﬁ orlnay ng\ pre%%%thgtxgr%eggsﬁgﬁsounl Ih%nr"flnrg, but is

5 pteferéyly prebent it thailmsiiomtid thelsame Posliidnyatrtos farbakyid adid grdup).

i azol -2-yl)- 2-net hoxy-benzenesul f onam de,

3-[5-(3-Cyano- phenyl)-3-methyl -3H[ 1, 3, 4] t hi adi azol - 2-

yl i deneam no] - benzoi c acid nethyl ester,

31 Bre(BmbY@HIe-dp RemMie) (v diB@ésaY lin Brd 04/046818 the groups are defined as

, 3, 4] t hi adi azol - 2-yl i deneam no] - benzoi ¢ aci d,

319l8%%et hyl - 5- pyri din-2-yl-3H [1

, 3, 4]t hi adi azol - 2-yl i deneam no] - benzoi ¢ aci d,

3= 5-(4- -3-sul [ \- = 3r | - :
i I8 AL b A s b oo coa
4ijeégr Qyrchraheheyl| ¢ontaiing] frofet higl Pileze jaley ﬁ’s@mso_Equples of such (Cs-
’ %g%]gklghégﬂe@ﬁ&hyl%'ey b%gl@n%i?s@?}oﬁglgﬁee, tert-butylene and the like.

exyl - {3-net hyl -5-]4- trazol - . "
e S TeseR: AT S aFBRT Srhpn denapai spRaining from
Qﬁ_ﬁtb B_fbemr agﬁns;fﬁghyblf of {(8r-Cy)alkyroarp nestiyl, JettBtipfabyl, But] isopropyl,
tni 1,.azol - 2-yl 1 dene]-am ne,
4-‘?@8@@%@&(‘%1 M no- 4- met hyl - 4, 5-
diErgmiples [ df, 3saljreledadi &x di-memberpd pheipipbypld rremprising one or two
[ Falefoatdhi< ¥aBQa N ok nittbget By baigbiogieMyelidine, pyrrolidine, piperidine,
car boxi m dam de) - phenyl ) - 3-nethyl -3/-/-[1
: S?t@PYCHPf&Eﬂ”Sz‘é?fa@’ﬂgﬂpb/@éﬁé‘]'@re%ﬂ%ﬁ'é‘&@/'PQra e, N
[ 4 frefetiee snextgl ianioredmémbereh Yketefocheld icbiyiiising 4 nitrogen atom or an
, 35(44?t hitad,i.azol.-z-yl ) - phenyl ] - acet am de, [5-
(PGPS P P8y 1 ami no) - phenyl ) - 3- met hyl - 3H-[ 1, 3, 4
]t hi adi azol - 2-yl i dene] - cycl ohexyl am ne,
[5-(4-(1-(2-dinmet hyl am noet hyl ) am no-2-nitro-vinylamn
0)- phenyl)-3-nethyl-3H [ 1
, 3, 4] thi adi azol - 2-yl i dene] - cycl ohexyl - am ne,
(E)-L/1-[4-(5-Cycl ohexyl i m no-4-nmethyl-4,5- dihydro-[1
, 3, 4] thi adi azol - 2-yl ) -phenyl ]-2-nitro-ethene-1
, 1-di am ne, [5-(A/-cyano-L/"'-nethyl-
4- car boxi m dam de- phenyl )-3-nmethyl -3H-[ 1, 3, 4] t hi adi azo
| -2-ylidene]-cycl ohexyl -am ne,



[ 5-(4- (N-cyano- N -am no-
car boxi m dam de) - phenyl ) - 3- net hyl - 3H-[ 1

w0 3o0d4peepadi azol - 2- yl i dene] cycl ohexyl - am ne, PCT/IB2006/000369
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[ “N-(2- h
IR TR s (U

Et hanesul foni c acid
[4-(5-cycl ohexyl I m no- 4- rret hyI

d%%l%/&f 4ﬁ ﬂ\'r%ér%ga%%aﬁ]é’r' r?o&%E&'HdéfL] raﬁgpoﬁ%le comflflsmg 1i04
thﬁtar@BT@mlseEcgﬁﬂ)fmph@n§| §(=lg}),e§02 and N’ are lsoxazolyl oxazolyl, thiazolyl,
lsBlﬂraQ%IC kR |okéaldigwmﬁlaéfléz sﬁidgly (Bplfézolﬁé lmldazolyl azetldlne

[1 hi adi azol - % é Ep (53

yPElihe, Piost ki grigTcr P, YRR o B PRI R Bpeieine.
Cﬁrdﬂyaiﬁlp $did h&éllfdcmladss &z of B-ryén ey, leaTema‘tho‘ _Carmanttcnirmnsés3 1 or 2
MRS RpRTSEh BllBs A= TBHA eyl il >

2- Chl or 0- 4- (5-cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[ 1

» B lﬂ]a tcBhna&Unaé of F&mmla)(\/l heserasd fewo 02/28847 the groups are defined as
2-Chl or o- 5- (5-cycl ohexyllmno 4- et hyl -4, 5-di hydro-[1,

3folWshi adi azol - 2- yl)- benzani de,
4= plodeyi G undersiobd toi refer ’Eé‘fltrtﬁtnbydfﬂoﬁlné-bd)rﬂﬁyeidsrdedlrfb, 3, 4] oxadi

Z:Z F)gleé}gl Ehu erlsi%ﬁﬁ? o tﬂetttn%/ alﬁﬁ %tl%eﬁr ogrﬂ)ga lledgang ontalgs 1106
ag@berpatyhy; Exbrenlzaqﬁ kdreer a@l gr¢v@s mwg@umtﬂlsl @thylfnmvu]batyl isopropyl,
(}ért)bu l%@bﬁ’@eﬁjbutﬂ d;}é@[}%%%/ﬁ%thé ket her pr eferred are

n@ sel ecte rom the group consistin
5= @iseny) i Wiieseaor e frferatorfetineg omb@nmeﬂwﬁﬁf@%é C&]hOH. aigqp chain,
az&thpriding| one 2r %&téﬂﬂkﬁéulﬂ@ BERI3E pibfefablydor or /0 Hoable dordst P?referred
rifluoro-nethan ;E nic.acid
alkgny] ﬁf ca

F‘BH%%JWT] OH.@HLP ang ope double bonds.
di lalkeimyd IislurﬁiseKS}QOmt@mfaztola mo,e;r Pr bragehgid rams#tonaied riagwolatom chain,

CQ@@'H}% %4 Er %{/v%{a'l F&*ﬁﬁg%ﬁﬂétﬁﬁ@h& RGNS (ﬁnpflﬁ/ (tj)onds Preferred

[ alkgyis| qompaiﬁ feprbd mﬁ%art)on FEOEE S0¢ F'@é ‘i’fe
2= (GNP harofiky areCiifeleiRy b rdfeme-Atoneit Al sdbstituted with one or several

olH alﬁgr O[&rféhf‘llt hi %"o%_ﬁ(%_g(%pﬁg%;ﬁg? %?rﬁ agl%,rg{gl?pesgﬁ s nes

1- sydidatityy Is) urplastopd Jte 3eferetohsettur@eH [Mon8cathachiie nditaining - f[:_bnylS to 10

' g%ﬁ 1 atof l ?%?e?%!i 2%34\?‘ ?rr%uﬂs com%rgte hcyflopro%/l cyclobutY(l),_CEYi:lf)pentyl,
3cyqlqhﬁxséan%%lohm” N pyri di n- 4-

yl %fd&)klen %ﬂﬂfﬁé‘r@@@é forerPidiMsaturated monocarbocyle containing from 3 to 10

“ ST pio: SRS ORI SIHGR SRR o o 3 C0U, PV bl o
nesltdbfemyamllcéeyl aﬂe&hjc@haeeﬁe(@cycbyeﬁt@mexyiemm no”- net hyM
d garggg/ﬁc aéd bl&QASEeIPé ﬁéjsl & 8|£ssm)é%1g5nﬂgh¥clnkﬂﬁ&lz%§”c aele%mlsostere.

Za@hl delerzel, ( Shysyemisex @hifni riepxazolfet hipydraxyibiagiergieir o sulfonamide,

1 suifonylcarboxamide phosphonates phosphonamldes phosr)hlnatczs Tulfo?aﬁes acyl
i n-4-yl -ethy

5- (5-cycl ohexyl i m no- 4- net hyl - 4 5-di hydro-[1, 3, 4] thiad

n%i%lzd‘l%?x'hés NIDS@EI Eﬁfd%e#zéﬁesul f onam de,

2-Tehlteao- @EHQ@WIW&;& cermpraing -thatt hiyds- 19, the PDE7 enzyme. Such

S'CE%(] %l)%?)g :I“na%/ kfg 6r5érﬁtg blalﬁgrlgagl%‘: %b%p&!rn@% %Méloé% orstérdoiBBh 19 Xhereof,

enzenesul f onam
2-0emt bﬁroc@n(%%ﬁcqrowewglp@'nfwwe%yvatwab O HYUpYegd g grample,
t hepidicaz @blygeptitigs, Nor6Bind] niUtiHgaemtibddies and antibody ligand binding
2- hydr oxy- propyl ) - N-et hyl - benzenesul f onam de,

2- Chl or 0- 5- (5-cycl ohexyl i m no- 4- net hyl -

4,5-di hydro-[1, 3,4]thiadi azol -2-yl)-N- (2, 3-di hydroxy-p
ropyl)-Nethyl - benzenesul f onam de, 2-



Chl or 0- 5- (5- cycl ohexyl i m no-4-net hyl -4, 5-di hydro-[1, 3,
4] t hi adi azol -2-yl )-N-et hyl - N- ( 2-

Why@eo0%698- pyrrolidi n-1-yl-propyl)-benzenesul f peEIB20E/000369
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3- (5-Cycl ohexyl i m no-4- et 3§l - 4, 5-di hydro-[1
, 3, 4] t hi adi azol - 2-yl ) - benzam de,
‘bbn(namgfyﬁbrﬁh)ﬂéé/ | hu¥ledtidesd; mablby|ac4ds5such as DNA or RNA, and further

d| h dr O&F%rm9'1]]t|cﬁl}y?%k%p %%? ﬁ?”y of ih%bgor}%p% 9 Bt sterecisomer, a prodrug
Gblf mectroa{pbuﬁ 4 stdrieaicbragrobr ap@drmaoe@mlwaccepi@lglﬁalwﬁlﬁaﬁﬁodrug

DE7 inhibit
%P%Ea/gcalndﬁ] Slor%er?op4 rrltreltl Iy lF4 5-di hydro[ 1, 3, 4] thiadi a
zol - 2-yl) - N-(2 6- di net hoxy- pyri di n-3-yl ) - benzam de,

%@ﬁerrp}’ﬁﬂ)@ﬁ%)ﬂltbfnaﬁm’éem%l‘éw fheans a compound that acts to block the

di hyd
@nggn t@{?@%‘@%é&m ‘%’F?g])o aéfgl%ﬁe?rﬁﬁn‘%wnl\l-%sl %gﬁéo‘%@éﬁf i}%ﬁgﬁl%'@oqiges like
@MF] tioi thdi mmées&;fyﬂopmd\lrm;dl -fugnesa@ind eparticulagy their methylated
}/ehqp/g )(théc}ﬁhglgne tﬁ&%\tﬁ%@ne 'RQ)?’glreobéter?t CAMP phosphodiesterase

adi az am no-et h
bemlzlm)m dxampleg Bf @;ltgb@h@&lplpqrwq%i.dg,_ PFERHG pomp n8§ ﬁyﬁ} il patural
|ﬂést Mraé#‘la?{?g‘él thérebf,) orNotR¥ bé‘hﬁbuﬁhds ybr@embydr inemyzeiai aecules,

@pﬁﬁlqshprg%n’gz(%plhglng g?t%ﬂagf HQ//J, Ilgahg) blndxng %oman[mg,' of antibodies, nucleic
|\édidb sehhed DNAp@T RMAN- Buiteble- emmiasi dfeinhibitors of PDE7 may be for

d?ﬁ%gn(g%/&rl?%m eX%Tétﬂhgg o‘r” ggﬁdgg l ?vo@ms aﬂtlbodleg ﬁg% I]rﬁglgrg%nts thereof
2pe[pﬂdc(rﬁmey@pngh@|§(y:pmm>qf@s mqﬁgmﬁyﬁor example to the catalytic or regulatory

%énﬁﬁo%@f agr%i 1§h|6\1 %Q'a@ﬁ%t@i’r@ber@d }SL/ }heb@ﬂi@lylbalm fubbtrde CAMP or

hen nic c
(165 i, RGP b SRy, i oS oS e g1 R i tiep, goiuaing
4E|>Jth10@dh1ﬂé’d3lo Aepbes of random peptide libraries; (see, e.g., Lam et al, 1991,
T
4et(eﬁn@ymeommoiewlabhbrammagq ofy D5 aapiey &r &Off_*sueﬁ“@]' {eAingy acids,
CL N(fgh.lqﬁ‘hQS thrh(ffeﬁrﬁiﬂéﬁyT@eﬂléWbérsbeﬂZ@rﬁﬂodﬁ or partially

I m no-4-neth 5-di hydro-
Qeg&]ﬁeﬂateadiﬂfa%w Pboiphypqqilf%h%/rgn%tsﬁ% é F@La,nﬂ ef al., 1993, Cell
- ¥ 767637139)’dr1}|b&ﬁ5$2(ﬁlﬁludmg bt (&tHimited to, polyclonal monoclonal, humanized,
Cycl ohex

aﬂthlgmya%| Fhl@ﬂw‘h? %ngé% ghain 9ntj)0?\l|t_espyarnld FAp, E( )pner%%FA%e)lgPressmn
ansrég fragments, and epltope -binding fragments thereof), and small organlc or inorganic

hm%i‘é&llﬁenzy u1tgﬂ)lg efrql't @fo% ﬁjay | dso?pd %eﬁ\)éﬁl ﬁ%?ﬁ )SWerrﬂ/ MiBraftedT®uch as

hi adr azol - 2-yl ) - benzam de,
4ra(r@om|ogm@mtorlﬁh feptide %@pri;geg,aw Wrartes-are known in’ the art that

[ Lar? bé]JsQéi aéjb a%ﬁémlgalM/' §yniNe§|Zeoeﬁﬁié{Hle32|redom}byléﬁtZ@lg ,3phelg} -display

b
nﬁ&é%@) 4ar51 igi \11{%’&%1 laiw@é%ﬁep ﬂjb%lpséiz &Xafﬁpg‘?? )of Rpe(nﬂca lly sgntheszed

| iibradesydre Gésh:ybéd heodardt dk, 1981 ,(Seience 251:767-773; Houghten et al., 1991,

of olo
%F%Hr gi%/ %JZQ% Iar Oeftngit ﬁ@& ﬁftﬁred%"ﬂy%réﬁ E\/ﬂadghsﬂﬂ. q%@@io@?&hn logy
31p30% 1o .19y Wigleal fepbmsta (7 31331 Omsver of

g? yggﬁlﬂg?g@ﬂ”%m é%n%)\@oémgﬁqogzs Erb et al., 1994, Proc. Natl. Acad.

h
§Cl4}JtSﬁ1 At 1&22—,1 je@%/Gya-lpH@H@] et%lagh %%Q#QPTCQQISFSS 13:412; Jayawickreme

5-oY b)), - 100 Nyod.- Nl A€ad. Sci. USA 91:1614-1618; Salmon et al., 1993, Proc. Natl.

[Zﬁ%gj ?ﬁcg ﬁ{éﬁg P@%ﬁ 0%2191)53% I%ﬁﬁutﬂic%&% W](? %3&'094’2‘1 raﬂd Brenner and

benzoi ¢ aci
24 Amien d9@2, (Fsec \Natl. oAver y$di.HSAo8ANS3tIIGE.- 4, 5 d| hydro [1
, 3, 4] t hi adi azol - 2-yl ) - benzam de,
7- (5- Cycl ohexyl i m no-4-nethyl-4,5
di hydro-[1, 3, 4] t hi adi azol - 2~yl ) - 3H qui nazol i n- 4- one,
7- (5-Cycl ohexyl i m no-4-nethyl-4,5
di hydro-[1, 3, 4]t hi adi azol - 2-yl ) - qui nazol i n-4-yl am ne,
N-[ 4- (5- Cycl ohexyl i m no-4-net hyl - 4, 5-di hydro-[1
, 3, 4] thi adi azol - 2-yl ) - phenyl ] -acet am de, and,
1-[ 4- (Cycl ohexyl i m no- et hyl -



4,5-di hydro-[1, 3, 4] t hi adi azol - 2-yl ) - phenyl ] - 3- (2-di nmet
hyl am no-et hyl )-urea. Further exanples of suitable

woDE6/092shi bi tors for use in the i nventi on i ncl PAPIBAAGE@®0369
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conmpounds generally or spesébfically disclosed in the
publ i shed patent application WO 03/082277.
Part|cularly preferred are

%SZZ (cycl ohexyl i mi no) - 3- net hy
dﬁ{z@fﬁ’i Bh"l‘grﬁ g@@zpy Bbl?l]lﬁs ﬁ’ﬁe‘#ﬁﬁc}'beﬁc'@t %qﬁttdﬁ Smlth 1990, Science
N24 91386 230) D2vi[n(s3-dny U990X BeikhdeD 2ag:09-1408; THistBm, ef al, 1992, J. Mol.

gge[%%? 235 F?% F%d“’ éage '%ﬁzéiwgﬂﬁ% 1ﬂg%¥ Kay et al, 1993, Gene

né2$h§9-63 28d ﬁ’ICﬂ'}RIIJth:aiEOIBNQ W@a£e8!18818/tidted August 18, 1994.
qui nazolin-4-amne, and 7-{(22)-2-[(3-
hydr oxycycl ohexyl )i mno]-3-neth 2, 3-di hydro 3-thia
év way Of examples apnn?pudedmrﬁw@g@@ﬁ@ﬁzﬁpmetl@r%@@mec,% Bunin et
f arc m@94| Prdc ISRINACSd. StndJSA 81:p7eE-4EeEbdr 6&blapted for use Peptoid

< e mon b ba AT AR Aeditotet U ST o aiso be usea

' 60¢tt]efee>tahtpiaeofca>m’pmqnﬁi@t gembe alsky, iorwiighethief angieé Ifynctionalities in
gtﬁgﬁﬂgg fave Ebe'i"rb%"n&ﬁ)"%té@ 8€r?etr§t§ta &%mléaﬁﬂrél%@ormgd combinatorial

Part’l cua
NI S5  doeeapbaip dORIS) - oL il 984 Pot Hielkoficad Sci. USA
ybi:piessyl raet ani de, |
N-{4-[5-] (3- hydr oxycycl ohexyl ) am no] - 4-met hyl -1, 3-thi a
zol -2- yl ] phenyl } acet am de,
7Sgrgelfiny teokteariel avah rbe) actomplishgd by 2By tof iaazeniety 2of ydojrgpaintyaknown
ZFhl {hrc‘)fjA' 3 Qﬁé@ dro%( ﬂ,{éd oIl wm%/ Ajference winch dlﬁcl?se screening of peptide

cyc am n

Gbr@fl*ﬁsazBWﬂ'@Yy&}SjwihnéQ%‘? 4 Exaulord gt Poiiai% 316 Ssott & Smith
‘ wes.ancfeqmsmsb@ AoRAXEE &84/, a0gh: Bto?eahﬁuaaq@utz-@@# Iordenburg

SEESPAH 8N b 080 ol b, e B S

cetapdnmwe: mesmriqe 21 sgp-ssd) chtclaIet 5., diosz; INzerd 35&564?566 Tuerk

pgpclal' Cl%bb oIBro f N%‘a At%gé t é& 89 6@%?@%&)? (J,‘:'n"%l%to %t /. 2 d 8%_ Nature

arra and I nNez.

05:8530385838U.8n Pptgnt Ne A, %96 &1|5e U higéania do. GRPEA0R@ad U. S Patent
bﬁezyhgsim Mt L\éﬁﬁerQaft aﬁ Rebar B#3B6, 1933 25ddnck PE&EY AETHENd PCT
Zbdl oxn@gs ang benzot hi eno[ 3, 2- a] t hi adi azi ne
ZPE ligptise, ¥Voa'%“8§il1%tr maceutical |y acceptable salts and
sol vates thereof. Further exanples of suitable PDE?
[ n I t
Rmog{@%gﬁéwégﬁr A ?EJ] (E)}]rh brslgrerlé‘l ¥%0a1 ? V% L%%gtgd ﬁ'ge site on
pBBEV @tawhlglm CAYIP Bamnaém bl\v]:is afthopbrit mlay @oa\awba@rom FFEzE7remote to the
Bbfﬂ\ﬁg -bifdRt SI@el%lbiltcﬁ§ tof POEP ARy 2 tégiﬁock]tﬁ)@bDE?]&ﬁ\;aatlon by any

338 | nu_gartl cul ar onpounds whi ch are guani ne
afidiPBl§UBSANStHEN 83 mro%rngles By $indingea P&ﬁ?pwﬁcre,‘\we%@w or any
t bieenBudistrate & @rddact, ligand) dpbansraeeinhibe ald indieg eptalb or substrate

f. F t
B8R, OB E Ry LA RBP4 b o7, o v
i intsdrand @vith nogbine avith ou ptbisrigermeoedily cpaMBy thepdy afféatiag hgw it acts at the
d{”%rﬁ{éoﬁﬁgné’tﬂ/eﬁ/hﬁe ﬂH@ltdr%@h' gﬁ8q;locE'FtDtE‘°7 W‘%{ by&lfeflng PDE7 gene
pEIRTESEANa BYHGP 'f"l‘fé"‘%%ﬁ‘ﬁb‘ﬁﬁd@f RIaBRle.aPelepHins, MEoteias ep small organic

CoaReuBSs Sr INA phRNARSHRNA, apdtl MfedC Gaicaklod srahfeFe@Nith splicing

sg\l/e\a?t gg trtlart]eeg(prefssmn of the full length or the truncated form of PDE7 can be



Furt her exanpl es of suitable PDE7 inhibitors for use
in the invention include those conpounds generally or

wapweiopieenl | y di scl osed in the publication of PCT/IB2006/000369
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lorthiois, E., et al Biorg4Med. Chem Lett, 14 2004
4623 - 4626 particularly the conpounds which are

S Brd QY] ﬁ'ﬁé@lsh@r?m?aﬂ%%@rdéﬁc & 'nﬁﬁh@%rﬁi@&%@t ARRA€and sRNA

salts and sol vates thereof Furtﬁer exanpl es of
s Biogus silenseinteaing Nds for use in the invention
i ncl ude those conpounds generally or speC|f|caIIy

dll' cl eorrsne‘%s Qtlvt&]h &ﬁ%lﬁl%’gﬁaﬁ %t ,i%ﬂg% AN Eﬁ%{}? rbgn%lig\:gﬁ\ gr‘eate? aff?ilty to a
paamq:utajl eazyge wthen @gmpwaﬁd\gthvm bindiag exffipjty of the ligand or inhibitor to
a%tl‘%‘%&%ﬁé’t ?#eférgbl? Ofh¥ cbkn‘amgmy ¥ Eﬁéalﬁﬁib?td?‘?&etﬁe first enzyme is

partlcu ar | substit ut ed orosplrocyc ohexane-

00TV 50T Qi FRater daan ha DIngIBa B iniin o5 dnesespRGERAVEE. Mors preferably,

C mewm@ammgﬂiﬂtmmammnd @@ eeme i€ abduy 78%Cce frédidrethan the
SEWFS and. sol vat es t her eof Furt

e PR Seeon 05V 8r sty TR TGl afpipor e mnotor
| ic thedfigstt Broymecie rbouin @& gergeeaier fhaorthe pidingi aftinityyto the second
ﬁ%h%se%eé %r%?edoéﬁﬁbécﬁﬁédt tmsf mV@r{tQﬂethe |nh|b|fbtr e%lblts a greater

B
V:gp,?lglﬁ@ affinity fostthey PDEJ7 od?a@tlcuﬁgﬂ pr@{gaﬁ}l lnh_lgnfctrs a@’@mse that bind with

Eﬂe’é‘aer a‘ﬂfﬁll?l} to RA& tRDRA éﬁﬁybhe: Wl@erﬁ?&’ﬁ@é&@&iﬁ\{mgblﬁchngiﬁ@ another PDE
| adl azol es Uutil ca e S

SeTomeBs0tT e BOF. A thal CeRampPELRgragt ) BRpists B poe7
i mith biidromslaf argreaer affinityh Mqrmpt@farned rnhibitorsuled PRBE with nanomolar
COTBOEIAFS1 O A5 HRBHHY G b k38 Mo
Lpdyqanm ab@rﬁﬁ?l@p@/@ imHeiteys of ermalestiyitysana ke ¢gtermined based on
p@éﬁlbé?é'ﬁv@rldldétl&\'ﬁﬂhﬂf%h -assays of inhibitors against different PDEs [Pitt, WJ, et al

NG benﬁ&%a 0"ﬁ%%ﬂﬁﬂ§9§4§ggf3#% gslgﬂﬁfonanide

derlvatlves Pat ent application WO 0198274 (Cel ltech

R b b g T
f of ideriivincninhipitors al/enaymes are|wellkaawe fcq)’thosqﬁﬁll@ﬁtm the art [Pitt, WJ, et

arapélbﬁgaMee rbNéQQ 1ed 786 200ps9Ms E353C Qé&ﬁélﬂ’arllytréﬂareﬁb(& €3 PSRS2958]..
further exan{)&ﬁes of PDE7 i

i SPEFEE Rraged hat gaybssedte Ep%tnfyég@éz f%egﬂdgpre presentelé%elow

het er obi aryl sul phonam des particularly suitable are

i 0. V. |
BB RS e AR R AE STt 08 TlSBaigpinand e
disgadros efswemmpathfexpammlubmgehwp@mesiﬁhalbﬁm and ongoing pain.

9-(1, 2, 3, 4- Tetrahydr onapt hal en-1-yl ) -1, 9-

dlhydropurln 6- one derivatives al so &ubllshed in,
BFOYTQedsat PaRdS MEdiMPeHat REpIETHYS thsFhpris €1e819Derh arn of danger

168h- dA&dialyPaljeidtis applili &aﬁltﬁélfbxw%lgﬁﬁéam(ehbr Sl dirop M0 Jpain in

ARSI R IPOS0Es TS e TS Rube g fenc nes imporan
19WE4W(“MBW)V“Q¢|M ois eﬁCitl\sw(azadmsOWen@rV@ iviigk ,do not normally

DE 19953025 (Merck) discl ose
?géﬁerl 2 ﬂég‘/é’@&dml 995341 4 (Merck) discl oses

| m dazo[4 5-c] pyridine derivatives, all
Neuropathic pain is defined as pain initiated or caused by a primary lesion or dysfunction

in the nervous system (IASP definition). Nerve damage can be caused by trauma and

disease and thus the term ‘neuropathic pain’ encompasses many disorders with diverse



of which are further exanples of PDE7 inhibitors and
suitable for use in the invention. Further exanpl es of

w@ miobabdee1r PDE7 i nhi bitors i nclude anti bodi es oPCT/IB2006/000369

10

15

20

25

30

35

ant i body subdomains to PDE#] particularly anti PDE7
nonocl onal anti body or anti body subdomai ns for exanple

aBetltigldB0dbhe@s irtlidd Aikiafe ﬁ&elﬁhlfédctof 9fabaQEXeur@d’at@n Post herpetic
ody _or subdorral n speci f e pravid

t ed
aﬁﬂ'ﬁ%ﬂ*ﬁ BYFalp (G h E é%ﬂ&ﬂ”é)mPBP tgq; ndppan. Carpal
PDitihel Bimdoorh@rahraiu dledvlobsrh, oty poiigroidisnt, egentingg meiralgia, uremia, or
' Vi{:e! %ggﬁﬁbﬁ%g? ﬁl@é[?%%‘éﬂgé Wf)&ﬁ nseé%%&l%fglcarl a? Iptgglsfﬂo?f% edtive role. It is
V@zqmmrgsepi@@u, aftki R adiisall Q@y@g has dlssmated commonly lasting for years,

( ﬁxﬁéynﬂ;y Héd?é/afs%oé Beﬁiéhis"%ﬂhtp%ﬂ% (R %hh MEARTR 69 @8ncet 353:

Itors. di scl oses

%?z{ﬂrééwhﬁ AAPREISY NCBIRPREN Pl R HNiSUILS gk they are often
| hdstelbgélwoes eV EHANEN] B Whith alife shinse HieseR® (Woolf & Decosterd 1999

r.a i chi Sunto s P .
PhES By bS58, Y G w1 DBy osn906). The
I tﬁlhlium tscplﬁar(eOBﬁlr@!roIWWEp@n Bgutdntipucus, PDBEEraxydmdbi andr ghnormal

a (R
a%\?kﬁ/gdﬁ%gll %g&{j%éh g%/r;?és?ﬁgéélél_gﬁttﬁgé’%@ sre‘?lglﬁ\ylf%%eazggﬂ&%g&in%lus ) and

VSN2 Seasiify ihe a?@@i'we%cueeﬁ #Higxhis)-ne and
pyrl do[ 2,3-d] pyrimdines (Bristol-Mers- Squibb) as

nh' B@rtag u%lgﬂﬁ%%cpzs%%crnﬁ% %IC% o%&murﬁy o% a compound or

vmmmoman@mmmmmoaaatwmdmm swietisratasebtienagales, or eliminates

S |
SR AR IS tp S EE T B ot ne

BEREAPIORS o ereprapARiaRdor s which is al so di scl osed
in the publ i cation, Mol ecul ar Pharnmacol ogy (2004)

6 9 1689 W0200406539 [ di scl

A T o3 B9 i ate 2%, BF GNP TG sheep, geese, and
deumarst ParbeuldriXipneferadd paiedd essf raammalS, iAjludireg RIDEEHS of both sexes.

i nhi bitors. W03064389 whi ch di scl oses |soqui nolines

(Ono Pharmaceutical Co) as PDE7 inhibitors. W03057149
whireterai"Brarmaeesitigalfy @ecemabi imeane af Bgyaap§tanee @EEMposition must

i B@lcbﬂnbﬁlbﬁ& wiiS#0stherl A8rRienRi &ihh inB S Bnd not deleterious to the
-substituted thiopheno[ 2, 3- d] pyrim di nes .

fB?%eU e |n the treatnent or prevention of PDE7B
nmedi at ed di seases (Bayer) as PDE7 inhibitors.

V\ﬂPL; Qe%% O@re%\ﬁpc h'trgéts %l Gﬁ%ﬁmaﬁt’ hr?élu%é' &8\%@1‘?&1’0@5 ol?%%i{hzlactlc and

inhibrtors
palliative treatment.

PRIMARY BINDING ASSAYS

In vitro PDE inhibitory activities against cyclic guanosine 3’,5-monophosphate (cGMP)
and cyclic adenosine 3',5-monophosphate (CAMP) phosphodiesierases can be
determined by measurement of their ICs, values (the concentration of compound
required for 50% inhibition of enzyme activity).

The required PDE enzymes can be isolated from a variety of sources, including human
corpus cavernosum, human and rabbit platelets, human cardiac ventricle, human
skeletal muscle and bovine retina, essentially by a modification” of the method of
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PDE7 ligands and inhibitors can be identified, for example by screening a compound
library and by employing a variety of screening techniques against PDE7. Methods of
identifying ligands and inhibitors of the enzyme are known and examples of these are
presented below:

The identification of test compounds as ligands of PDE7 and the affinity with which a test
compound binds to the PDE7 may be determined through use of labelled ligand binding
assays, for example standard radioligand binding assays, although othe modes of
labelling are available, wherein the test compound is labelled to detect binding, for
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dyes. In one preferred embodiment, the test compound is labelled with a fluorophore
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et hyl ene and net hyl met hyi enét of vvhi ch nethylene is
preferred. The term "cyci oal kyl ene" denotes a dival ent
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13 Kin. The assay blank contains all reagents minus the enzyme. Values for K, and ICsg
were determined using the computer package GraFit4.

According to an altenative preferred embodiment, a binding assay can be performed as
follows:
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or other chem cal or biologbcal conpounds, natural or
synt hesi zed, for exanple, peptides, polypeptides,

RRREBSMS: POl Jég Rt Ssifd HlutratdeP eite (HE@2®E a Tcell line

SRR SO BPE P o S il P B,
Mlﬁghfeemiré alUm accneqtihgabioe thal amffadtiversc drgoctiods owith  minor
z%gc;lfe cgl ons Zynbe, gssgg{l grfonjﬁgdc gf f%&u{eﬁ‘ggfat ln the presence of

SOher ceu acc
500N (ToieteHIZ). pIA7 E’DEﬂtalﬁ"@ﬁaﬁ@Wﬂbeg@zsé s1:] EGﬁbE?nd 0. 5mg/mL BSA.

| L DL4SQY -is rh%ﬁmn Y %BgL r}Qéé?ibﬁ Qfolurr?bs|nu§§d/vé13ﬁ1ﬁ:'rd’tltre plates

means a Co enz¥nat|c

atqntamntwthefabt»reebuﬁaﬁﬁ 3uboEd UﬂBeCG@ rb@???etéeaﬁ%\t” hegi{) gpfdaverine to
é}{l‘ﬁhl't SOE4CLROPHES: S@ Oéﬂtdﬁ eofc['g:"\é:rl-l t@eﬁ&‘?nen@ H8zlE bhéébhﬂfé as an

everal purines and partic hei r met hyl at ed
dennoriEmak for eAmiplapibiter are lﬂﬁ@dﬁér% ﬁ]q%centfatméﬁw)o@r%f*’oo HM

et %Q&h E\Mﬁ’orﬂg QERNQHH RAVEY asiRehtrHlibiviig Qé;ﬁ coEstalﬁfpheSassfay blank
suitab i nhi bitors_include,

o n
n%ﬂngﬁlrg a"? F;aeqeﬁgsmmﬁethgreggy&ées '{neerga%p’n wg {nﬁ@? bsill‘{ﬁe a&ﬁtlon of
csumummEdSPAwegw(1mgy fwateh avitaidindv nald eAMPeSjgmeze Bt.iLdeis,MO). The

ei ns. inclpdi n ant [
B i A L 809258kl SR 1 oo
mmnllﬁwntcathﬂter (@a@mm @gsmnqenMeMeno@E) ber selEEtvithratpdigs. the assay
s%%HR) %ﬁ:ﬁ%rgﬁg'e%céb@ e BW—@?ollc AP RNIskd @S Y substrate for PDET,

pro el ns, i es and nment s t her eof

pRBES RIGHRRES: ¢ he fljaming P@Eﬁ{?@ S P'Pf*a?”zdi“ﬁcfo‘"%? are used: PDE1,

exeine! ﬁigrﬂaﬁ’Sﬁ h@un@@?ﬂh}é?wlm PDEP egtikiateyt menenaltaﬁsprlﬁurmEmatelet

a | VI at ura
Pgﬁ‘hda ﬂ?e%fﬁi\w BFte ti ea%g?{[)%%t@oﬂbg& he term

|nh|b|tor |ncludes pepti des and sol ubl e pepti des,
including_but not limted to nmenbers of random peptide

| PBEEGTIMEY QEBWIBEORS  Lamet al., 1991, Nature

3K 88m ndé"@ﬂﬂf@t lﬁﬂenﬂén ale PDE@gﬂhlbltblat ardear8 Sptef8rbiB Gofent PDE7
and. co nat ori al r e

BT o R Bl Rl W BIeB 0 £ercedtygt eBE @aX oonm.
p brefbhpegstthate® rM, noreipiefecablvidess treadnMi mi t ed t o,

menbers of randomor partially degener ate, direct ed

phosphopeptide |libraries; see, Songyang et
1919 cormequndsy of. theg faventon, arerﬁ’thBdeh'@%rS( ?mracwqﬁi{ab%a?'e%? PDE7

| Intmbﬁ&g Tr% S@&!tlylgll SNEADE7 AMe W@bﬁerd’ﬂ%ﬁﬂbisﬁ{!dl k? fold selective for

anti-idio or, s nt,i S

o LS R Poyd SR Do s

apdafeemly apéeabi MROONTpI ssﬂg:mwt §eﬂd¢9v®0ﬁ)genanad respmlehts the relative
&%H#y ofO% b@g&gﬁ q’var i me%ﬂ'bfy? ﬁ)r'tﬁ@'apbr%&ﬁa‘fe Ilgand or

PrVed S|ty raries, such
raﬁ?dlﬁmfgirtheémﬁtﬁfaﬁ pept| de or nonpepti de, any
libraries are known in the art that can be used, e.g.,

chem cal | nt hesi zed libraries, rec in e.q., . .
pﬁ\d:’d%E7dlil éqj ggv/mpnibmragq t,estgﬁ aor Sﬁl’e%vﬁ}z gorrﬂtlne 315]%7 &1 co%parlson with
t mastaéraPDB U R0l ickaraple RDE4EX Imhee sssaf, tleesapecityl 9f each test
Dt DS b 048 afbotRine PDET and
SUSRRE P b0 55458 5, S6SRELIBE B0l lglporoc o
PDE4 enzymes, and an ICs, value (in ,uM is determlned Any of the above mentioned
binding assay procedures can be used. For example in an inhibition assay, test



Nat ure 354:84-86; Lamet al., 1991, Nature 354: 82- 84,
Medynski, 1994, Bi o/ Technol ogy 12: 709-710; Gall op et

wW@bkeos/0989%, J. Medicinal Chemistry 37(9): 1233-RQB1B2006/000369
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Onhl neyer et al., 1993, Prod7 Natl. Acad. Sci. USA
90: 10922-10926; Erb et al., 1994, Proc. Natl. Acad.
Scompoufds & aﬂ;éa%@éh‘ot tHsir24bjlityHo dighipe theadindilg. gnd198@|ysis of CAMP by

OIS M TS Sl o,

109d Widst conditions inwhish te interagian Setween dsem wpull nquegly ocour,
Peiel Gl bORitNR tHARdRB0R 02the testREm Lﬁﬂn ethe dbuksMStelled CAMP

- 5381- . |
o ROBGLATH & By PR PECOLPREH Y PR 0GP & BEreTgunt bound
Sand thydray380 in the ipesrerce2etEb3d te 3 st damvdound, gbusethe JevalaB thhibition

I\S@J t%géﬁo%eg'sd' g %%' f%?e(?n?Tg&] %{Zér]ngta{rg%{c c%&‘@ggnd 3(]11%?}% ‘]eltper PDE and
Meerppargds2: 149- 157; Kay et al ., 1993, Gene 128:59-65;
and PCT Publication No. WO 94/18318 dated August 18,

;
e, BRI RES G RDF BTy (P2 G B30 Aok "Bioh e B e as the

P&menthh of Mabdor tEEGII givedSLhENingl di08e 4212 of tr@rfubional activity of a

SHBED i SEE0 ) bR f ol ol o 0 o
atr@dwmnu@wme/(re@omema@mdiﬂr @atife).ampriebpraieablyhprefesaly loes than

UGt ah& fiMHer Iﬂréfé}gbl?r@sgechgri"ﬁ‘ciﬁ\ﬁ ORg} Infsiaﬁ(%e iMa Fﬁﬁﬁ:ﬁérﬁa@%ell based
have been pernet hyl ated t

{ PRt i e TR RGN 3fb%rahn9'b't9r§h%iéwﬁswé(diy%yfhe maximal
Osttiveypbf thé hahan Pﬂ)994or Rample iM@bonsdeadAMECn a BAING hsday, 1C50

113 142 N rari L
gﬁfffci é%]ce&%'a cm/o nglgFl Bgorr %yaﬁxlsg#a%g% %?%ntﬁ;%hef( rs}p(J:)ecWch binding of
rrmbhllmdscAMEéer otbegapprapietef ighhd i hg mesfireeamperdratiomat wihich the test
di REM ReRbik E|7' Moiskss, Parnmey &
sﬁ%#ﬁ?@g‘%{p A%Eggxﬂ%? abs PREr bitRplcRey 218; Scott &
Smth, 1990, Science 249: 386- 390 Fow kes et al.
1e0RcTRNN @FaNYGUes 13: 422.- 427; A denburg et al.
?undtng@%%sa@gpﬁh;%&é%%%ng&@ %o'r é%‘éiﬁfeﬁ%g eats goir?’po%% sg@gt areelrtlhlbltors of
SPDERC eTHRAhethdds 58Grallpdndudet thalsteps LOORrisiNat @y eontacting a PDE7-

3g§pré%itng5§eg \%Igg rt%sggo%nﬁl:glrrd 3&%%aly R pr’@@éﬁ(:e &%‘C@WP or another

I ngt on” et 1992 ture
3858 50btS laans; arrble Meansng fessultenbievel o6 2 A aivit. or the
E@gel%f%&?m@?@n ofPOEY. lrgthgpcgilleéﬁchgﬂﬁat iP si® $avar6f, méddurddOactivity or
adner . e r a
2 BTGP RS SR Bt AN PALR NS L igsh gomeRund. then 2
courpmumd théti mbdulate P BETDEREANMIP-Arediatesly plocesd, is ddmhtifiesly e The PDE7

I:tﬁ/ﬁ)? ﬁ'n’ea%}}reé gb% bcﬁatﬂﬁ aﬁlhtk?o lﬂ%réa Pﬁ?h @AMIWBP B¥ a Erﬂ@e in cAMP / AMP

nds, €s 0
PEEE'IS @Trtblegceﬂ or thﬁef egNaNFe bf tI‘\@I Pﬁb OsﬁAMP for A¥Antie By gltesptions in gene

PREAscRBYbna&H prbRinbh&riy. tHX8mPEfoRedI$ Yart fufilioRM 3Bds are provided
sui tabl e means such as for exanple, by binding to PDE7 .

oPelPY- cAl\/P or AMP or any other substrate or product
| igand, and thereby inhibit the binding of cAMP or

S'+R§ %)%&/antage of functional cell based assays is that they facilitate early and direct
_pharmacological characterization of compounds by high-throughput quantification and
allow identification of compounds that act both at the binding site of the PDE or on a
modulatory binding site on a PDE that is topographically distinct from the binding site.



ligand with PDE7. Such inhibitors may act in the place
of cAMP at the PDE7, or may interact with, conbine

wowak/0ga69nt herwi se nodi fy cAMP, thereby affectPCmIBro06/000369
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it acts at the PDE7. Alterdatively the inhibitor can
act to block PDE7 activity by affecting PDE7 gene
e’]‘rﬁ’é ﬁ\%i?tj %m&ugﬁt n%héf%ﬁcﬁlgﬁ?llcgﬁ lbgge%' agsg\?s g?é%la@ on cyclic AMP

ecul es or
detewm agg Rmewemi inyyifiawe, @5 Hﬁtyter R@MSV&PVQQ Disspwry 2804 125-

Widd) Gal-bdsbdds&YSH BTS Q)rdvhﬁ% tlﬁ‘é(é’c!\@ﬁﬁbé’ Bf ﬁ’évﬂgh.ﬁe fa!dillﬂy to identify
l ength or the trunc

te
TRODHG PP AN S0 AETG BB AR G e S Bheon of the
R&dﬁnmdd.sRNA pr oducts (silence interfering RNA). The
term"selective" neans that a ligand or inhibitor
binds with greater affinity to a particular enzyne
wHES-connaiibtecatcuintlptiantassaysHiar eA)VRffeapiremersffoliowes gengegharinciple,

O\V\nrjc]i'l eﬁ'ér@b& W m¥r£’ce‘ﬁl‘]]9|I m\ﬁP %@%ﬁ 'H:étec{:éHnyech@*ébM etltib® between cellular
bi ndi_ng _af fini

Ty he i nhr bjtor i rst nz%]l}'gd
SAB Gl gt Ve SEANP (o BRPHE B Al ﬁ“d‘f%ﬁ?quﬁﬁ?&'/“gr Body or
t bleeo‘ﬂféﬁﬁﬂhd P@R?F&ocol‘éﬁbﬁthpﬁeeéﬁéwdilﬂer rhdrkeddy axei ingjude: radiometric

%g/soag? fguo&egf%r}ce %oiar{fz?t;HJnor & ngl énslgg)ésf ftﬁe-rega\féﬁnﬁ%drec‘sc@rpc%u%ssays
enasspye whivh sietept @feeatians in, gqﬂaéra&nsw@twommtem agjivigf fof pgample via
' E\ma%rL QF dh Cﬁh'ﬂ@/laftlbﬁ SdveRBZiKEE rég%la@é’ Qé+bet9 B%yRles gérﬂafrﬁﬁscnptlon

ng affinity to second ean
pfa@m P@%V”@%é%ﬁaﬁ% RBP4 o mﬂn\ﬁeweq'%‘fo YN ﬁﬁ?@&.w'@w the cell.
exhibits a greater bi nding affinity for the PDE7.

Par | d _i_nhi bi h

PR RSP DAL S b o
W(SRA Binaghary Biasciamass hand Fﬁ’@ﬁp@t@ydﬁ@logm dﬁEl‘ﬂger[ku)Elmer) gnable the
4dlre3:t S&%ﬁ ion, & E{E‘Sﬁ rﬁﬂeﬁécﬁ BalibahcP &S REbss Pl‘omﬂ'ht? It Qrs%lld scintillant

m'cronol ar or greater af |n|ty

pﬁ@’faéﬁr[éﬂ‘efsﬂ?ﬁmb'i-'feoﬁ@e[’ﬁ%d"'@b@VOWWPHt RelReHRe &*C’HY‘P 'tormation by
grsaﬁttuaronaﬁrﬁk;ﬁhityrwIOIF?fnafneégﬁsi Pkt Nuwi [EQuesNef 23. [1€996).&. NEN

pr vent]o ounds_.or | i
D Sibase ool nay e sHE ST SoRssAc i eprey oL asgh e Flaspite
detierti edidtedbte)n (MoNpakeabeiomek Produdts Incnthstpm bassachusetts,
a 0 n

%é%?ﬁg J(ar|v h I t@étap &%@ﬁﬁ_gﬁ%utﬁkéﬁtﬁ%‘[ggy g@ggprggug&ﬁn mMiated by
P@Erwatlcprgaﬁéngaﬁawqmﬁqupﬁné@ repmtoréxdrrﬁl%nol b§°reen 4, 27-32
s¢fgeeni ng a conpound library. Methods of identifying
i nhi brtors of enzynes are well known to those skilled
inthe art [Pitt, W, et al Biorg. Med. Chem Lett,
14‘]uo%§6éhc@%&rnzat@ﬁ&&MPpaHSeVsc(dvaitalbye in ddt orenttem b@mpa@j@i such as

i g eﬁi ?Im%ﬁ%%ﬁ%%ngrs cé?&léreﬁée z%%it& qu'lt %ﬁﬁ@dtﬁ% da ﬂléorescently

S are sent e Accor
t taqoRe CAMVGW'P@H? @llww ewﬁiﬁtlcm vigh a@&l@ﬂb%d ighe goyrep, thepagsays is

NYELPSH A Ué‘cr&%b h ABExtehEorTdM EF rdbtion & b ARGesdebtPRbEIed cCAMP

i ncl udi n erla esi a IIod ni a d

PR 067G (A PR30 M1 FBOLR AR D FERHECY, AISETveD, dyes such
e BatipG-TMESR tA1ekleta0 Cy@amd OF5 ke deen fisetirin FBbedng aksays.
injurious stimuli fromthe external environment.

Neur opathic pain in particular arises from neurons

t fhe HERRE (heropasebouss timevesaliedntimiesapibehdechnaiogy tugpg anti-cAMP

antibodies labelled with europium cryptate and cAMP that is labelled with a
modifiedallophyocyanin (see the CIS Bio International HTRF web site). In the absence of

cellular cAMP, these two fluorescent molecules are in close proximity, FRET occurs and



el ements which are nediated via activitiy in sensory
nerves which do not normally convey pain, the Ab

woewsomssl Neuropathic pain is defined as pai nPCT/IB2006/000369
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initiated or caused by a pebmary |esion or dysfunction
in the nervous system (I ASP definition). Nerve damage

Ign%lﬁ%m%aﬂéﬁgsc@{cet AW d: dhS eﬁﬁ&gﬂn@a\g%tﬁsh V&Y e two

aln enconpasses man I soraders

dmoleﬁld@ea@rﬁ Qﬂpe@teésby qu@thrhwntma%%@m%\lvh"r d1OonfeRE Y P?ﬁ“fsea“d only
t EmisEbaRerh iife é@éﬁuﬂﬁ’%tdé&’ecteaoﬁls Rermgid Kasn@en @h@ie@sfullgla@blled to

i NG P4 M A R R B o
hgbpledi-h);af o Brealatt C,i Qrerieng| Gnpir &l Geguin & é’rhpmhodlesterase assays
ﬁt?lq:ﬁ'IQF IR nﬁ?] cohﬁf‘érnP@ %teP{e%bQ?b Al 8riRoNas Q%tﬁé‘ll

I't has no protective ro ten present well
after the original cause has dissipated, conmonly

| A&ditidhdily Bary8& S theS ingBédillga RivbY diamwsprdagc@ anértallcm@tlﬁ gene

quality of life | f and
scibin p Pt S5 BRSO AT BBETAT BBAH gpbhoe oftho ool
dthfeéé eudntts tan beé edbsurad vihensaiptiomfdcems betheas YEAE duglear factor

CYSTEE AT S (1 (S TR oS DORR 8 o

l\,gmms@ndqrglgegmantréepeematelmeqrgelﬁ)nentﬁr{ew $nle latReporter-gene

S BRMANBPIHE sﬁfﬂ&/ Bf GVH'r‘d)tﬁlh cSé&ﬂeJ’i%c@&é\‘s' Oue L($p|n ®harmacol. 1,526-532
paroxysnal and nor mal evok

P01 MA 08 Ki RoleHSEroBIRESt Bt JOISSRn ST Biotechnol. 6
st0-m8l msa)as)aemd sduttndyd)i @. (s efasSuretyi My G.oTiee rignamait | picrobe:green
[ ﬁnoocuous sti mul us) The term "t herapeutically

et Ve amount” means an anount of a compound or

conmbi nation of conpounds that treats a disease;

aﬁ@bél‘%ﬁ‘-@&ﬁé as@é;’sef&'aémp dbﬁec%bhﬂ@p@ﬁéleg%n@ngssgps TBIo® a general
npt ons of parti cul ar di sease;

reve
e S ess T Y8 Grcarros o
neétéétﬁéltvhi ehdpaid .in Theeetpressiohplatdl exfita’ pandeuts gamenthies reporter),the

h %er@;?-n%ggf Wf(':uﬁﬁ F%PU%\r(szf b f &23@5}%'3 r?plﬁgﬁ }?actcggﬁ\ﬁlg r{%ﬁa%e-element

I ents ar
i hindndipngein (GRAB) kifidikmptohupsiigans cAMﬁeremgnﬁqa elements CRES Various

ROBGREL heR bobndeEs F?r‘i ﬁ‘tmltﬁ‘o ar{mﬁ'@ﬁlotsﬁﬂestﬂlﬁjdﬁigtﬁiéeﬂmﬁ%ldase

or conposition nust be npati bl e t he

i Gpes dluerpseens fPraieinG i |'L§tf¢ra?ﬁ abth §- 'ﬂ%%m%S@l %% é”FI Eﬁ% rgRyrter-gene

t RRtHoatis GMpatﬁﬁleamghesfd’@bmnb rfeedctivify’in livd teidtor epabling transfected cell
clude preventatiyv r_prophyl acti [o

BT Col s e B R P R R o St oninese

PBREmbiehovaint celly (@WD) andthue@n agaiyasic kigipey ¢allsguanosi ne

3',5" -nmonophosphate (cGW) and cyclic adenosi ne

3',5' -monophosphat e (cAVP) phosphodi est erases can be
dBeeentythsee tiyowetis peinelegies thays emergegsihal, alspedm (iprgovide non-

C pRfER A thightseREiti) MRRENR of @ANMF @dcUmatA% TR st bothese —
of LSHA (r)rl%er? cti (\a/rlngl}{"%ed luminescent proximity homogeneous assay;
PackardBioscience/Perkin Elmer) — is a homogeneous assay format using
chemiluminscent readout. The second system — an enzyme complementation
technology from DiscoveRx(Fremont,California) — uses a cAMP molecule tagged with
an inactive B-galactosidase component and uses fluorescent or luminescent readout.
The third system uses electrochemiluminescence detection and is a technology available

from Meso ScaleDiscovery (Gaithersburg, Maryland). In this case, the cAMP, is tagged
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The required PDE enzynmes can be isolated froma
variety of sources, including human corpus caver nosum

wheovan0ozmnd rabbit platel ets, hunman cardi ac venP€T/tB2696/000369

human skel etal nuscle and ovi ne retina, essentially
by a nodification of the nmethod of Thonpson W and

AaiR! £ ReniM d&'l\féﬁ\ﬁe”bvﬁkﬁ Yesl:l% %9 the ﬁ&d&%ﬁw ofl ?1%— froﬁsthe labelled
d rlbe by Ballard SA et al J.” Urol ogy (6),

_ (598/Nles %D‘P?f"’ﬁﬁ’r"if‘? bsiflr . cGQVP- speci f| c PDE5 and
CGWP-i nhi bited cAMP PDE3 can be obtained from human
corpus cavernosumtissue, human platelets or rabbit
pl atel ets; cGW-stinmul ated PDE2 was obtai ned from

HYRYO EBOSEDURERSer nosum  cal ci und cal modul i n
(Tha/deAhsidemep Q%EP%I*E&E By R rp el 'l@?/vcy @Qﬁd érﬁrlngl models

CAMP-specific from human skel etal nuscl e;

Fﬂﬁ ﬁ?lﬁ?tg% E?ﬁ‘ &pnqﬂmg fﬁegﬁr]ab@ggq{%oﬁ. R4in ggnditions are known and specific
Rirarepiresites ceh a8 ased td ddtendine bR grnpsiatedctl sfDHInhibitors are
I n reconbi nant clones transfected into SF9
Z%%égd,gglgg'ys can be perfornmed either using a

nodi fication of the "batch" method of Thonmpson, W et

3 alteﬁla%‘é"ﬁﬂ ISnBBM lslﬁl(a%@aptoén%%an&%ég dlagJ&Z:Qnod‘%fi3 MF%B ht pain

as describ Bal | ard . Urol ogy
N BAs- 21"'791”02%’83 Brolvas %ﬁ’@““?als*?é‘%ﬁ Srt‘leﬁfoizﬁ%” ROBYerkei ‘t%/) ‘“ a single

ms;ayo %mma_tsr@cdlerse%ﬁarréstmm“smgué hc[aazlﬂy r‘e&bﬂltzb §d2509) to anduce
\ S.| a np 1 oOn the 0C.O0 escr

(o, SRR, SrolRAlE R o kot R PaR RS0 G, st and
siynaraic \ellodyoia tebie andi ihhedrbpethiopaipriexpnfirngd dissyagretused to further
eefv%lﬁ% d&anB’Q%s'famhlalrte@faa awaﬁeuhe\éﬁﬁé bARYER. BYeASRAY.N%an. .

I xed anount enz presence of varying

In
i YTy Rl (@O0R e PARG- ér?’é;) and | ow substrate, (cGW or
CAMP in a 3:1 ratlo unl abelled to [3H] -1 abel ed at a

T8 Shleieonglefe vieC Tuber SolrpPelGe onn i Pkl ving

tnﬁfdoee lidaR OpdverdundsthieiStiat-hervedChesled/RMg Ondle Sbrapuridawiey rate(175-

| nc [,%{?E%H‘%H |H]a§ @ﬁggﬁﬁétne %ﬁar}g%%na Qhéésﬁ{eﬁ&g\'\\ﬂg )ﬁq ?s%ﬂﬁorane 0%
taixiHEsy ekhedight biad Hiighde sevgr teRd §Wﬁh>be§itw'ﬁhu Um°§lnler é@tr@alsw then

b@agﬁ’érré@@rg oM pkettibiehé BSBRSH df iR protRipR] ér@%naesthesna
cl eoti de for PDEs

St HiGcrLtioy R 5 e Some-o The AU s (i Ao e el fbe thigh
Vilene. aTHeowdmbm seiatit Inenkeois SPosau ainthehmiddir &f thedthtghelby blunt

%Qé@ tRI%U é?téﬁr;ongl q;rgxﬂﬁ%eﬁe t e%ﬁ%ﬂ'ﬁ\ﬂ/catk{ﬁ{ 5!90%? 7mm of

s were conver
gfergris tme?qu biseerérw foeeps gnder IB0ovyve pidohe @awa@anth@tﬁed Dut of the

Itn.Ph bﬂ'ﬁ@For@ébB Cae@%érﬁydaen@%dl myeelstevéraﬂtm ¥ @ld/@8arance of the
M cr osof

usi el
J%C&hg%ﬁ P@%? I%@‘éfﬁd% pg‘f%d UnSiRT Blet e Hﬂﬂg ceps and tied in a
|sﬂfr&p§1é ikhoteghtil Bight essistgice b Yelisartce®Bh rd@ulﬁe doogEauNThe procedure is

%rdy un@ipg llgé(tur%g{%h gﬁé@gar%b?ﬁfoggél% ]aPouaé ‘fl{ e$ @gnth approx 1mm

n gues "a
Iapgqm:l sThenidcisiphishilassddn Bfers h&oeteep mtaysafoéow«n@mgaudammals are

%68892L& for Qtatit RESENA! ByrRInGS 8§ Hla BEWRWht bearing deficit (G.J. Bennett
and Y.K. Xie, Pain (1988) 33, 87-107).

e Alternative animal models of neuropathic pain conditions include the Seltzer model,
partial tight ligation of the sciatic nerve (Seltzer, Z. (1995). Sem. Neurosci, 8: pp. 34-



The identification of test conmpounds as |igands of
PDE7 and the affinity with which a test conpound bi nds

W 200bh226PDE7 may be determ ned through use of PabEB2L&EH00369
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I i gand bi ndi ng assays, for Séxanple standard
radi ol i gand bi ndi ng assays, although othe nodes of

| ab@QP loRChakds meabll At eﬁgaﬂ@ﬂec?fedn@ Jf hﬁe W&pmrﬂa%%f ke sciatic
| abel | ed §.0 detect binding,

r adi6NSo &M RY; CRHEE | uB%(f’e@g%)t ﬁoa pBr é%%rﬁgf i%nfofhe Chronic
t he CGonsgietiveRiry neizl(TE!) (Betfattady, KIR2WKEPFi €1988)a83:qp. 8Ty 07).
be obtained fromcells transfected with and expressing

a reconbi nant PDE7 enzyne or chosen froma cell lysate
of\lteinaiiye |animal enddetsvaf rtegrapathier pain porgdijene seayPEive seleciion of an
dikiRef thed ARl fssedsses BRkafiSi&asd @%ﬁ%n r&hﬂ ﬁ’% ﬁ&ﬁ&pathlc pain

co ound under  conditions that allow b ng
'tsc?(yfﬁb’&”ﬁfds% ap R POHSPesTHCanpei @ H@b‘#ﬁ? 'ngléat'fgj?lééf‘@ animal
| mag ok utrarcgedgds eperiencea peih Gdhlldftlgﬁ) ﬁl nBﬂiﬁéallbgbf e ahir@al to possess
gst..C LS. PLevi.ous abe et ection
oy U TR s S Ry e ReBER o 2 o€ poncer o
adiabgies. ndpimajspiayebl modlflad taupdssessce paip chhditionedusetata disgase in a
r aslieBA6H \N‘é?s W&roé@%leob%%ﬁ%%tl%ﬁm G @tr@&om to Wdu@e a diabetic

noni sot SUch as an enzy

0 ,
SRR UBE (COHEEIB G BRI b LRGN Or BRI A O9%) RPafE 28, or by
phamnigistrativn sfeat ipMikeins teXpRBEHIM eelaed Getiiopathicaitth (Herzberg U.

uI ati ons ,that, remve gxces | cal |
e et Ut e el SR PeBEr. Vol s BR. DV EBUUC 2R g0 o
\Aﬁdrhlnaratlalpmf opri¢edla ezobtaf fvisws td-icausiel flerpeshengrpesteherpatic neuralgia
PP%%&%WE!%W@M‘O' Pl ex Wgua@@t %Ct §IgckbﬁH ALABL Bvekdy Ba.

bi nd Ing I nteractions can et ect nmeasur

chiskrRyeigand & Nash &4 Palzfe| B@f,elggrﬂ@(eof&ﬁqefaéé(ﬁ@{ogy 80% Pt 9):2433-6,
di gl 8gEBNidniftidhef @@ébﬁﬁ‘ﬁg&h@ﬂ@ﬁcdnﬁerﬂééﬂé € Bn animal to cause

CHICRERT RO AR RORR KoHeP T b BRiagiay Rapnasi 2 Bo. 16774,

pP@RFepe of test conmpound. In a preferred enbodi nent

of the direct binding assay, to facilitate conpl ex
formation and detection, the binding assay is carried
obynappi¢ glleskyaia gan @r@seﬁfﬁﬁdwé'ﬁh@/ sirakihgi the Plagtap sudacedifitee hind

sp@vt @f:ehe A aWith Ol SotdRTRML N4k Ss takB® t$ Férfd#m&ﬁ@@ﬁcsctedure in fully
S N

{
o BACRSH e et trE pB RS S RO By P arE P CAIVID: At loast two
nineagcehénis esaetakehamt eagh, tumglpormt the Inysar of | vetiichd epeasents the paw
a\gﬂﬁ)oqg\ﬁal l;t]aﬁc IFHWI% fCﬁQ(p éﬂ:ﬂé}ﬁ”‘tlé %?h.t}?e% wiﬂﬁrL U|‘§,§ tpg%qécedure is
0 urface

ranes
r egpinpled ng@magueﬂa assionedi tbﬁowﬂhdrw%ltmee Thest 1ﬁsmsaé‘ectlvely

OfepfisBRE nb8AGHIZAAI. VA SHBlrawliNRshsHEB bﬂ&ﬁédc@ﬂp&flef W repeated
&n ther c can be aﬁhleved rou%ﬁgﬁova ent
o}

0
@d‘\?ﬁ%ﬂ{tﬁ%f’?‘%c MRHPIE allgqynig iz cIsisE ¢ Presg@t if animals
atesparttes id theeytidnestimnitis kithih 8s of eomrhdricingglrolding. at t ached

gﬁélié)glﬁlgg%ag!eﬁhgﬁ%%}ug%n %%%?é EE'}PE apn[n)ﬁﬁTst rad c&gg?u%gﬁ. 3r analgeSIc

as glutatione rans er ase
t dspessment Hytenehrfehe fellowinberogieb.i @rabemmlal@‘@at@ansmutaneous intra-
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]tcha: [yégaxbmyéam?p@@wlll@mzqinasidand ttranscri ption
ACL OIS, 1o B 1BG %ﬁt%ﬁ%(rﬁst' as%%@g?? Q—é%%ﬁé@ég-g@kr@gh-ﬂgdroxy-

to protern kinases wthin the cel e
radi orfBtaman-aysexppperiprasatboxyie aeid KCFFérﬂO@%ﬁbr%wr(ﬁiqayboxyethyl)—
aSSay%—k@%eﬁ%&%ﬁ@-@éﬂ%@k&ﬂﬂ‘&@bhe@a@ﬁﬂﬁbl@ﬁ@Fﬂcﬁi fONO-4057) or

techn Perkin El nmer) enable the direct
det ectﬂ%ﬁ'ﬁf?é%[ 1251 ] -1 abelled cAMP once it is inclose
pe OXi ra Bylipbxygenasel inktibise, sidnhl hsaleusant fog(3=fl oAb (4 Mmatibxy-3,4,5,6-

Lif . = : f VP
For mac G By 2cr e H PR e RO R Al s NG g oo o
Proxi rA.3.§-trivestey-odSprridmetnd. 1.4-hog6guidoneNEX-65D4)e

i e”%%oﬁr”ﬁﬂﬂﬁbﬁe‘ bﬁcflagvs%lch ?gﬁ&% -I {a cycl aseactivation

assay on F ate (Flasplate e #1,
Appl | Ead-HoARBiEEINIst(IUENas pRdanskiiodhce Products | nc.
Boston . Massachusetts, 1998). 18. Kariv, |. |. et al.

Hi t hr oughput quantitation of cAMPproducti on

n%’g’iqg? Py C‘g’éf?'@é'??e@??tb saliy ghSRlRTIRERYT anedomai n
receptors. J. Biomol. Screen. 4, 27-32 (1999)].

F SCEence . ' [ on \ S S ailable in

k'%\ ;#HfE‘c?r 1&%@?02 rln? géﬁ%‘[asﬁe?éeds%s% %’%’1\%\% ‘?}1 g %)(erayge%}fcally.eﬁe&lve amount. A
PDE7 inhibitor can be administered alone or as part of a pharmaceutically acceptable
composition, in the treatment of neuropathic pain.

DRUG SUBSTANCE



Per ki n El mer and Amer sham Bi osci ences) nonitor the
light emtted froma fluorescently tagged cAMP

wodoeogdeel f ol | ow ng excitation with a pol ari zePlCT/IBP06/000369
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source, the assays is based3®n a decrease in the
extent of nolecular rotation of a fluorescently

| abebE? dnaiP RK/PI%I ﬁ%‘égﬁ‘cr lﬁvénﬂ{yé X na?ar&ge ?%’ chnfo(s?ma N the s general

gm%er anti - such

B H ETHRAR WPEQT'”M%% In é&%foﬁﬁd)f @y@*ﬂﬂaﬁ@ub@@h agesptpblen salt, for
Fihstinoelamgcidssdtn.or 2ibasd 848 (honogeneous tinme-resol ved
fluorescence) technol ogy uses anti-cAMP anti bodi es

| abel l ed with europiumcryptate and cAMP that is

| Ryidkilecaridbddition sabslbfei fechadd foph ycddy anitin forae@nithac SIS Examples
B'irﬁlulj@t etﬁé‘a}\igg&@%q FEQBErté&Eb Bhhfhte Itrbe%%st ab%%”?o%n%te/carbonate

cel lul ar cA two fl uoresc cules sr
cP@gleh%?/awphﬁtQ yborﬁ“iRE‘Fa'B%)ﬁﬂifﬁ smﬁaﬁm edigniate.cesvate, formate, fumarate,

f bluosests, ePceglué‘ongf@ tt egdualirobe, di Iﬁe‘%ﬁﬂﬁo%yﬁa@"gt N$iibenzate,
ar at ed
W o et oSk BB orr B By BV a0 g Cniss e tactate,

f matate, heaatep pimaioniaie, detstdted. meﬂwlwlme@hnna}mmym@ befapsylate
SHEGtﬁr%féf u'nlitéét@pQJrétgg t gy digh- Eg&ﬂ%ghpﬁ%ﬂqga% ee %baﬁ%hydrogen

e cél In mnraturize ar et
Pph@h%a/dibv%mg@ pmsefaaﬁ@aﬂac@arqm idaeate, GUcEnapitartigle, tosylate and
Sefubrbaddtatdbrsphodi est erase assays with HTRF (R)1Qh
SBS annual conference. Septenber 2004, Ol ando, US.

Ci sbio] Additionally changes in the intracellular

| Svitdble hizke sdltdharg famied éroml Hoeesivhich form mog&n@bl salts. Examples include

t [ ult int

oo Bl 2R, BB, Rabiut) SoiBl b iehexBobs, gvone.
%{ﬁn%emmwmednagwlw a¢1@nlﬂe,pp¢t@$$llﬁfacﬁ0dmm dreotetemitd=ATd zinc
(suhel ear factor activated in T-cells) or CREB (cAWMP
response el ement binding protein) and reporter genes

under the control of appropriate upstream el enents

[ HethisaltsSof dcidseindilbasdsemay taio- B A@meN Stoe fé&aﬁ‘l@[ao hé\ﬁlsulphate and

rotein-coupled receptors. Curr
P%M%(r%@%qq%'% 526-532 (2001 ).29. Wod, K. V. Var ker

proteins for gene expression. Curr. Opin.Biotechnol.

6Forof ré@ev( %%gﬁ)ltaglg saﬁ@ugelbv‘@%idbogk oMPHg eﬁ{lctai SMts qi’ro erties
T d
g 5 Cisalop SIRN At VUoTiRsh OO GT NS oy Gorirant GA02).

general principl e, where by receptor-nedi ated changes

ArArRAE) B B 08 BT o0 Sack i e e
(the reporter),the transcrip-tion of which is

r I

r@ggo%’g&ﬁ bégrrééE?anﬁ ?ﬁgltﬁdﬁgg?%%@ga)@@ nding to
upstream cAMP response el enents (CRES). Vari ous

r@por tb@rrerg@migsam&y@ d?fbﬁéle léﬁi%dprbt@cﬁn@ dfbdp ﬁbn@@ Quitdble/préursor of
studles i ncl reen fl uorescent

pr ot ej n(iofﬁgﬁﬁm‘f?fcbyg (4% é’g%”"&qw?i S‘Htagg EREUPSET. Sor exgpgle, a lactone
r epor toelecgan esingthk ddsiresi accmirqmasd:)be wi th screening for
activity in live cells or enabling transfected cell

popul a-tions. Cell |ines commonly used inreporter-gene
a(glg ay by speveriipg g gﬁﬁ, pka cpimprad to another by reaction with an appropriate

acid or base or by means of a suitable ion exchange column.




hanster ovary cells (CHO and human enbryoni c ki dney
cells. Recently.three innovative technol ogi es have

werwegeot hat al so ai mto provi de nonradi onet r PCT/IB2006/000369
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hi gh-sensitivity assays of 538AMP accumnul ati on. The
first of these - ALPHAScreen (anplified | um nescent

pAFP{HréE k}éakbﬂ%%ﬁ%@ cardY%ut lﬁ%ﬁlﬁ%ﬁj Er'h8$§éuﬁ|ﬂ§ QLIPREY bRcipitate

gﬁneous assay format usi ?
cﬂlétrﬁ”fi @&Cﬁ%&%wrﬁg QT Manke msevsiRe By paarlionf tegsgyast. The
Coegrecofotisttion m the asniih®epit théyovary from completely ionised to almost non-
D,oﬁggaleRx( Frenont, California) - uses a cAMP nol ecul e
tagged with an inactive b- gal act osi dase conponent and

uses fluorescent or |um nescent readout. The third

SYfd samsb%ﬁés &f msﬁm&%%ém. B&H%Fag@cw&um fofins. The

a tech nology avai l rom scover
(e t3phRte Friged W@w taﬁaﬁcr'bﬁ 5] m?ie%y'aé &8@plex ﬁ@mermg thg gompound

t a‘gg@ R}Mbl’(tlhn and uts:tcwﬂlouﬁr&gmwai %ﬂbﬁle olé\ﬁhb@“phbﬁiéﬂe'\;ﬁhﬁcalmacceptable
on_o ro e a C see
MRSt raph B BBy 1o U B RECE PR i said

aslegelsivetesf f ect of PDE7 | nh| bitors may be determ ned

in vivo using animal nodels of selected pain

condi tions. Several nodels of pain conditions are
kiReWpehithis Hiecsoppe ohing duigtiasnsare kamplexes Bish @sedntirates, drug-host

diatiesion B@mlblbﬁésafﬂﬁir@l@ah coffdse &t thefafdPb¥adntiondd BbIVAES 1 Grug and
ented bel o ernati

ORGP S0kt Prtigh B Eistaie S AR5 bl dnouded ar

p@nnmolemes rcdittise diftigi eonjwEirdme ther er moeved brgasic axhdioniirstrgamld components
, / | ,

g\&ﬁuﬁi Sptggiﬁg’éth%ﬁQw o’fg \B/tg?:hénfreglcﬁag% g%l ﬁhed%ﬁgltlﬁf%éplexes
- M2y bRy jonisgd,i Redtiate loaisa%ar agn- lqmeﬁaﬁog aafe\ée\@@aws:atcemp@xes see J

veiedtm Sonlel eay napoacaB) mysidl@ﬂ.aro?\ugﬁémm@t atic and

dynam c allodynia tests and if neuropathic pain is
confirmed they are used to further eval uate conpounds

f dereinbitérrallefefeesricen v aRDEpBbbitar @ahe pfeSeM. in@néon, dordexample a
’_#]dmdpr??@@ 8fo trﬂ]g tg'réﬁég%lqgmﬁéeolinclu(i%%)ence% (0 sglg f g%léal}%sg gnc{ %-P%golexes
pApigof aﬂdrtaﬁ@,lvatﬁs/@ldvf@mpiqxés Pf)ﬁiahgthéfeof oose |ligatures

around the sciatic nerve Charles R ver male Sprague

d (17 are placed \n an anaesthetic
chaitit. "ot Be. HEHL dyelicPn 14 2ePeor I aBPaRe epthe cenera
nﬁouﬁulaee maylbe admg'hﬂtterbd mcthé foirg lof & prasinay dpradrdg Bveadddedund which

hélvé’llﬁ@q)'r HE Phéor‘E\ ?an ca"f‘%ﬁlv&y%%lfultav%sfrfcratrnﬁghe:gf a@gwﬂﬁrgd into

othermc duratron o
afPfdthntﬁ@ Sodhe be gonvelted iafoncontiaung §adng He dgsikedactvitgdeeexample,
Clﬁﬂﬁ/drow@ ciekiabel Burfét infdrRBtort &Hetnk iuse oﬂ&o&ﬁ]&s ank 88 found in Pro-

Onan sciati¢c nerve IS expose

{ S¥teMms, B0l Nt 69§§’&H°8Hmt$ﬁ“8§|é-ﬁ hjgucBpand W.
f&tmba’)lad Boexérsible Caritan Tu@Desigh Pérganal iPads, ab8TULed. E. B.

7l%gh8fArﬂ%'i ;éﬁ Iﬂhgrn{acgﬁlcal e slocg %H ing forceps under the

nerve’ an e nerve gent ed out of the

Prodrugs can, for example, be produced by replacing appropriate functionalities present
in a compound with certain moieties known to those skilled in the art as ‘pro-moieties’ as
described, for example, in Design of Prodrugs by H. Bundgaard (Elsevier, 1985).

Some examples of prodrugs include



thigh. The forceps are gently opened and cl osed

several tines to aid clearance of the fascia fromthe
wWoerosm9268ut ure i s pull ed under the nerve usi ngP€DIBROEEN00369

and tied in a sinple knot éatil slight resistance is

felt and then double knotted. The procedure is

repeated until 4 Iigatures (4-0 silk) are tied | oosely

around the nerve with prox 1lmm s aci n The incision

i@ cl dﬁ@éﬁ?ﬁomw@%ﬂ% ?P%réﬁxya%\% %qugﬁktﬁg surgery,

ani rral(sscamle) aﬁsggsmdrebpfor ékéﬂipl@ aadolrpaymd wherely trantiydrogen of the

30U ORI 57 ol g e

5 nodel dydCs-Beakgpat hi ¢ pai n condl tions include the
Seltzer nodel, partial tight ligation of the sciatic
nerve ( Sel tzer Z. (1995). Sem Neur os X .
S 39)vihsre eivamgouc SIS 4n gsnol fgsonaiy bPFur sher ereof, or
two SFﬁx@ﬂublenardbﬁﬁ)o@rﬁd Wh@remh@mwogmf wfethé Kilaoh&@HundBonaiity of the

JM Pai 3 f th Ch
Const rieBFPUR gy R AR roRlnet 18 e v- K
10 Pain (1988) 33: pp. 87-107). Alter natlve ani nmal
ggﬁel Switde Q?U%E&ﬁh@oﬁ i@l }rﬁ%%r%b%aﬁ%|r‘|d"'MﬁétkSﬁahty (-NH;or -

ection o nat ur al | 0Ssesses

pai nf UNHRWheEesR #dbnan ?méﬂ‘? thgredfi far ﬁﬁa%@oﬁﬁ’ﬁimf"&d phgrpin. as the
and | tc%séerE?tBé”Encﬁé#Cﬁbﬂﬁﬁydr&g\énQ bf Herapdso fahctdasliesf thé compound
di abet g/s It er nat,i v?}@%{ lt he an| mal may be arranged to
exper | ‘@RGSR if‘éﬂw by nodi fication of the
15 animal to possess a pain inducing disease condition

S t

Egr%héa?ééﬂ%g ' {e;ﬁac,%%e'ﬁlL%{ ﬁ%s dﬁ?{:&?@an% wglgghggéreﬁ&n% <Iaxr?mples and
c exathnl¢sof othgeprogrug tx:neg ary deifoung inthe |a@tf§i"%1¢'°m%®f§
exanpl e by adm nistration of Strept 0200| n to i nduce a

di abeti c neur opat Coyrtei X. Esch
L paRouirertan copapyts by feeasszht STodubs o gfietspmoounds.

20 adm nistration of viral proteins to cause HV rel ated
neur | f f th
NZ‘ﬂSPo'fJCﬂrr#g% gvlltRﬁ b {Jggéép%%v%tloﬁ%%?ﬁe_ bohtelé)é* anF"\bE'Plﬁ'xhlbnoro e
adreseritinventiam fcwfexaraple @éxomoqr&@féiae geneal fqr@Ul@auf@é s, compounds
H?Jrﬂ@§ lﬁ‘rW{/oF’Q;%n Q&ﬁﬂ%frbﬁbnnﬁufh@ @ug 6bheeadwrpprs Wil ketabolites in

Qui nn Il ace BI ackburn-Munro G Kelly BG
|a§‘l?@é‘ii%‘f3?‘é(ﬁ'&i”@@"eﬂ%f§’rf” © Dal ziel RG, Journal of
25 General Virology. 80 ( Pt 9):2433-6, 1999 Sep.) or

a nstration of

i e e Ru@ou GRS et oF FREEH R Ferk iR rerco

F. Shi 6BilarrerCNOBRI n. 99(1-2): pp. 167-74, 2002 Sep).

Dynani ¢ al | odyni a can be assessed by lightly stroking

the plantar surface of the hind paw of the a t h

a (Bot t WheTBFEoMPRHR PAMARIRNAIKGKY FEUP ORI HPY e feteer -oR
30 in fully.dmgpituated rats that are not active, to avoid

recordi ng general notor activity. At |east two

measurenents are taken at each tine point, the nean of

whiich wegeesmntpsunhenizing aviettiagramiad grlogp, @ﬁeyor(dawgmm flerivative

no reaglioR hR'exbiiikes -khRhi n 15s the procedure is

35 (iv) where a compound contains a secondary amino group, a primary derivative
thereof (-NHR' -> -NHy);



term nated and animals are assigned this w thdrawal
time. Thus, 15s effectively represents no wthdrawal .

wowehidpawal response i s often acconpani ed w PET/IB2006/000369
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repeated flinching or |icking of the paw. Dynam c
all odynia is considered to be present if ani mals
r @ pongede & GohP&ina @bitaiRs &tohEl Hidict, 5 Bhéhdﬁ@eri%tlve thereof (-Ph -> -
com“rer@\(g_g st roki ng. Fol | ow ng basel i ne eval uati on,
ani mal n?'e admi ni st er ed conmpounds for anal gesic
assessment by one of the follow ng routes, oral
ni [ .. r| t

0, 0P o8 bodd AEHERR SR S 4B BROGRIEH deriativg thereot
at sorf&%NHza-PlC@?H)t he following tine points, 30 mn,

1h, 2h, 3h, 4h, 5h, 6h, 7h, 24h. Animals are assigned

bég%&fn; }g/‘ 0 each conp ound group according to their
Pl 86 heTHESRE AHYeRiRT. YRRl 8rGOBIPOMRLAT Heegencra
cmrmwjbeatoedtfaﬁqmg @@Cd m@mwﬁm\embwamoatat@ﬂ@ gar{ BXIEt 3CVBtor more
a ia_are ar
raaRtsine’ WA ban@hd o s 20 AT Aol i pogmetr
Deislf@ns (05 ZAE) isemierscuserpedsitiey Whsdne éirle;cturel iganmy® arednigtcomvectible via
th lH@v EHr Fg'iﬁ barr_]_eﬂetamoﬁl'eﬁé’ RbREARE gtagf r%%'én Qéicrur glrhgudén'éke the

al,. Pain
fl°§ B nf?fa’foe aﬁu%@e'&?}"él Ry é’t"@]&i’owsaﬂfp ffec agnesH f@‘f"”“\ﬁ?ﬂ cqzqi@gmg for
hexansle Sﬁm&dnhbngetondOMbegrohM IoﬂCHoScallédBA!)alehéb tautomerlsm in

f

TR R Bt s el b’ 1 PhckedRei il Prgetie may
A@ﬁhMIrsorsﬂ‘@nt@abtylpaat l@@fner@ﬂw re bottomtest cages prior
to the assessnment of allodynia. Each von Frey hair is
a&gl ied to the paw for a maxi numof 6 seconds, or

NS ISAMERIMANGP SPRYBISASY errventional daewioyenimeh kpawito those
r fksli0 Nstae b, far sk@mplel Efomatorapy At iadetibrzh&gstallidd@oRaw i s
re-tested, starting with the filanent bel ow the one
t hat produces a W thdrawal, and subsequently with the
reereniiong! fechriqrentfe e mmnwm@tuﬁmoﬁ:edﬁdq&lm@mm& Include
né?ur‘# §yhﬁ1%§¥v?rbm°ac£h{51§? oEt"b%uJ‘b&Q%?échsiaF &ereQJlLﬁ%ﬁ%f lkTrh&mate (or

paw as
rtéﬁrré%“é'ﬂﬁt‘? Pf 2 prit %ruf’erUﬁFV%diSWQ f(Eaﬁ%(ﬁma'ﬁl agiral thigh pressre liquid
héhashmazagvaptygsibed).i n this manner. The | owest anount of
force required to elicit a response is recorded as paw

wi thdrawal* threshold (PWI) in grans. Static allodynia
i/sltedm’cimedthasacpﬂrmel(m a fracamiicratesunser poaydied rdested with a suitable
S&dti%‘y%tl\%fco oe%cf e&gkg 493!03’45\ %F Iaﬁl 'cQQ@%HQr@SEhé &Jmpound

nor ma rats OWI n ase I ne eva
aqféh%.eﬁmeﬁals‘t)r@rt@@ %Pﬁﬂsmmsc% or Hatlt geishe aa@se@s ﬁiélﬁltSUbfy as 1-

Omﬁnﬂéthplbmmfe@r {a@l‘éh@&:ld qHb ESsultifg aiast}éregﬁ)'éh@hﬂxﬁﬁelg a9 bed separated
ra-theca

intr erito rave an
e PRFFRIEIN il HIEHle COFAUFROBT 3pfieofol Povilly of the
tdlamerpmsafnmfs cB@vemuedl to lthe cdiespdhdlingtipurebbnantibmer(d), by2diBans well
% ?gb\%@ dgysza{]msasur enents are anal ysed using a

r us

est for non-paranetric results,
foll ovved by Mann- Wiitney's U test vs vehicle group.

TORralTb St SBUTHS R @hir Q) forétttSBR) heRSf) ntHyBEottSin&l Mhantiomerically-
enriched form using chromatography, typically HPLC, on an asymmetric resin with a
mobile phase consisting of a hydrocarbon, typically hepténe or hexane, containing from 0
to 50% by volume of isopropanol, typically from 2% to 20%, and from 0 to 5% by volume



Field et al. Pain (1999), 83, 303-1 1).. Thernal
hyperal gesia i s assessed using the rat plantar test

wokigo/oB&si |l e, Italy) follow ng a nodified net hpdr/tg2006/000369
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Har greaves et al., (1988) Bain 32:77-88. Rats are
habituated to the apparatus that consists of three

| 5y bidiAghinBE B RENY @@%eﬁetﬁﬂarﬁﬂeebgﬁf gﬁéirroglrﬁsﬁ bRBteCafiofis the
mobj | e, radi ant heat source is | ocated under t e table
afyiPetWeRie-ont o the hind paw and paw wi t hdr aval

| at enci es (PVL) are recorded There is an automatic

bl Ue? oo, AR ol oo
trhesmel@ihdwfthararuﬁeeefpremﬂee Steecebbinistrg of OF A

| efetiehinacs, PﬁvﬁrenT\NﬁeﬁR%%FW%dﬁ cal i brated to give a

PW. of approximately are reassessed 2h

fol |l owi ng adm ni st ratl on of carrageenan. Fol | owi ng

afnPDES inhalitb0 6f e Fres3®uUn@atidng rforaébelngﬁes bcCoas;eaﬁ@raserﬁe general

o n 3ol SgPo e eape el BB RaPeR dien s (R, Stoms are
ctmtar:exl By atsina hadnaihe samy alN@AIN belr,| boiert atosicam@asron eftass gumber

drﬁ@r%ﬁt froﬂﬂ@re %}d%&‘}hﬁ%éwma%% tnB@g%Hg&J rérecﬁ)c?rﬁ rn%ésom Qraw

Vi ght bearing defi ci asured accor
to the met hod of : Bove SE, et. al. Wi ght bearlng as

aE@mw@ |é2fto;5$b31ﬁ>ﬂﬁj§ iSVtEPSE esmdargear%cﬁfafs Pig agy 3revfcarbon such as

nf | & oy Y 125
D oab B Pl SRDER eRi R P Soeviada B s 1 and ™,
Cartrogdnagmh @0613 aNGVNL okygbh) s8R ke300, 'GP end 0 Iptogpbstus, such as
cap %\%s%ﬁ:’h[r 3ssaccor ding to the method of Prut L
and’ Izung e open field as a paradigmto neasure

the effects of conpounds on anxi ety-like behaviors: a

I e¥it@iVisokIpicatly- Igbékﬁ%@ﬂpour%@%r éﬁé’mpl@ 'th?&e rrﬂ@)@pdrélﬁ@ Biz@loactive

SRS e et a4, s BT ‘BT iR P Bl o nfeactve

Disdtoperzlyitiem ago i, sind Aab88340, ien “Catrequaeticulbilelsbfib é&ranis parpose in

B R R HPOnebpt deroeSTR &I anot ner

phar macol ogi cal |y active conmpound, or with two or nore

OB hisyfiituURBR WITAC A& R4Hr Cr%tbb(esanﬁth 8s CRIRAURIS e. PR, afford certain
tr eat nent of neuro at pal n. For exa

| e PDE7
i RfapPYtsadvaipqes R UAIF‘Q;F o @8??5'6%*&%?3 Sg%ﬂ'é’r fgr example, increased
f i vinal leedflifeoor @dplealr dBegiteqoiednigntsaane badel @ag Bé fredérred in some
sgrcnﬁ%%ngéger eof, as defined above, may be adm ni stered
Si aneously, sequentially or separately in
conmbi nation with one or nore agents selected from an

Oﬁhﬁtrﬁtré{‘@hﬂs&rﬁon &nrﬁmﬂ r@éfo‘ﬁ@é NGch BET'@I PE 50 and "N, can be useful
hydr onor one one evor%ganol | eval | or

nBt RAt® %P%aprfye rﬁEérﬁy?tUd' dafi fEamigipg e?%’épate enzyme

db&mdmﬁgodelne oxycodone, hydrocodone, propoxyphene,
nal mef ene, nal or phi ne, nal oxone, naltrexone,

bupr enor phi ne, but or phanol , nal buphi ne or pentazoci ne;
Isotopically-labeled compounds can generally be prepared by conventional techniques.

Pharmaceutically acceptable solvates in accordance with the invention include those
wherein the solvent of crystallization may be isotopically substituted, e.g. D20, ds-
écetone, ds-DMSO.



a nonsteroidal antiinflamuatory drug (NSAID), e.qg.
aspirin, diclofenac, diflusinal, etodolac, fenbufen,

wo eweprwhben, flufenisal, flurbiprofen, ibuprofRCT/1B2006/000369

10

15

20

25

30

35

i ndomet haci n, ketoprofen, ketorolac, mneclofenanc
acid, nefenam c acid, neloxicam nabunetone, naproxen,

nbﬁg@.ﬁR@@UC-ﬁl trofl urbiprofen, olsalazine, oxaprozin,
phen%é but azone, piroxi cam sul f asal azi ne, sulindac,

tO1 TS NNBNo e fer RIESSNt ANVISNias, tfelr exagnpie @arampeling: of the general
afsehasd)i Fh%hdeoaﬂﬁ' qﬂ]afnhécbaﬂlcal s mnm ta@ﬂmm&é%é@@'stél'crystalhne or

arbit
pen?rBE %‘if?%d ens ey for e S fs%nd Plig, Ppyey) o film by
t methngs suches prduputpimmt alystallizatibe rfmeds az@p) speayhé@ying.gor@vaporative

38‘191% | Ml%ro%f/é adib fildquenb) gﬂ?ﬂg%@%@ﬂsg@mr %s%ﬁﬁo%@at €,

di azepam flurazepam | or am oxa enazepam
or triazolam an H antagonist having a sedative

akE triag Ibe aﬂmmstéié@SISﬁé"Urdﬁ adthiBatioR Yith |oﬁ@bﬂ%ore other compounds of the
! mtat arzl bi ht v@tgen ram netor chl orcycli zin

SRYRPY 87 b HRlog IR SR PRIAE, othes SFs Asfas@nY combination thereof).
n@erhmaﬂyalltomé ber adhiokilecrdabp hefvanaain a sdsetietionl witlissé &r more

& a@rﬁ%ﬂ%tlca‘ﬂ cceB?a%‘e %x%@len%arrh$ ?o’r}xog)?m en%tr:l%‘gg ao ﬁ(erel(r)\ﬁ 'describe

Angré@l@fpitqmer éfmnatg@ aPrgpoungd(sy of ﬂjemveom fioe phrige of excipient will
(tﬁ"ﬁ fa?gehé@érﬂ”éiﬁpéﬁa prﬁaeﬁﬂsn&fcﬁ halsr’tﬁ@})ar‘%ulért RodEbeRPhihibSation, the

K eg{ﬁqﬁ@ehan f?&h%ﬁ ?Pé“byl,sw}détwm ﬁ%ﬂ’ rhﬁ@aw ﬂft?a%doaepgf%m

(phosphononet hyl ) - 2- pi peri di necar boxyl i c acid,

nlﬂF&%&%@E&%o&%@u.{%ﬁleﬁg%%r )d ll\%%(% ?Blﬁ‘; H‘%lbltor of the present

for ation ne a
tipysintiemaioe, eXﬁ”eplan%mm@omd peithe gersrall formwiaéudamg mgthods for its

;Earé’tl'HnaﬂFP Bk Séadllg ?paréﬁtece ﬁﬁ&@' ékllleél rr@fﬁ%pefrp@ul:h @bmpositions and

| uor o yl)- 4 hydr oxy-1

tﬁéﬁ far H%Pqe graton gy ewé{nﬁyﬁor gxamRlg n@&&@m(zmr_w
Iﬁ_gm_malgthrﬁmem (Matk Rdnsrangdsepeiygigs).e. g. doxazosi n,
tansul osi n, clonidine, guanfacine, dexmet at om di ne,

nodafinil, or
20BN ABMINIBTBARSIN0oXxY- 2- ( 5- met hanesul f onani do-

M%D%?"fhhi%ﬁdra&mﬂé %r%ﬂyﬁrﬂghtlo% Y r)exgmé% ch()}ng&ljr)d of the general

U|nazoI|ne I‘IC [ic anti depres
unYAe, Mayde ??W'B?Efﬁ%%’a”hrﬁf?'r?%@ly'ﬁﬁra’f'@n anay Cinvolve swallowing, so

ﬁbﬁﬂthe @fnYﬂduﬁ@entel@’théi@tiéttr@mfé‘éhHaii @&dt, or®utoal Qras{ulaﬁ’dhgﬁél%mﬂstrauon
OopI.I e or v r ac
(8 PPl b M PR i RS ol 550 el rom e

amolﬁ@onl st, e.qg.

(aR 9R) - 7- [3 5-bi s(trifluoronethyl)benzyl]-8,9, 10,1
1-tetrahydro-9-nethyl-5-(4- methyl phenyl)-7H[1
FAraighossisyigbie for grdl adminisigieminplyde aeliddomulations e as tablets,

(cﬁé&rl&?@ntammg particulates, liquids, or powders, lozenges (including fiquid-filled),
chews, multi- and nano-particulafes, gels, solid solution, liposome, films, ovules, sprays
and liquid formulations.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such formulations
may be employed as fillers in soft or hard capsules and typically comprise a carrier, for
example, water, ethanol, polyethylene glycol, propylene glycol, methylcellulose, or a
suitable oil, and one or more emulsifying agents and/or suspending agents. Liquid



5-[[(2R 3S)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl]
et hoxy- 3- (4-fl uorophenyl) - 4-

woreeoplgdednyl | - met hyl ] -1, 2-di hydro-3H 1, 2, 4-t r i BZDIB280c00369
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e (MK-869), aprepitant, |a4épitant, dapitant or
3-[[2-met hoxy-5-(trifluoromethoxy)phenyl]-nethyl am no]

T&mulé'ﬂ&%yrlngy BES ibd iphshakedDy3BR recofstibtRDA &F bYolid, for example, from a

ant agoni st,” e. g oxybutyni'n, tolterodine, propiverine,
BREISI um chl ori de, darifenacin, solifenacin,
tenlverlne and ipratropiun1 a COX-2 sel ective

H?g gﬁﬁ'B'th & cfg Sh&8 tﬁln@er}tl of %?%&%rgplepéa Slﬁﬁc?)ﬂn@ of. the general

COXI et ori cox
dorﬂmlwe ofdthe amalitipesiay, alsorbepised |lrbfa$‘fad1899b(macf§§tadﬁll‘tegra’%l"9 dosage

'l‘&?‘l%géeur% (Lja% Cthc%‘éccﬂas@r?oeg i@ BRpdrd OhinidhNh AhBraps®iE Pents, 11 (6), 981-

rphenazi ne, thioridazine, nesorlda2|ne
tglsﬁftlydé%i‘@raé‘ﬂlé)l@” 9 l]bhena2| ne, cl ozapi ne, ol anzapi ne,

ri speridone, ziprasidone, quetlapine sertindol e,

BJ&r Ea;b%lt Sé%@%’f?r ong%r ﬁ%\ﬁé 8 ?se h%ncﬁﬂ]%ﬁlr gpnakel Q%Fn' p\%‘iﬁht % to
awemghtr‘le of therdmsagiofosn, rameémlqally frem Bowelalpiel«» ite16paveight % of the

ébg@l:n‘? » In SRk r‘?‘ﬂf’tﬂé'dl:h @?seéélﬁlall rcbﬁf@nﬁ@élﬁhtegrant Examples

rtant, raX| on(r) or sari ZO
rcéc@gﬂ’@gragﬁomcgpe epd@lm S (Fthfgé'lc%l?@)usﬁ iup, cg%f)gm@tcellulose
(@ickim Ca@&%é%dﬂ@) célulpet a- aslsaendose susdtias,  crospovidone,

aoog)&w{ggré@pgqemn&eQQﬁ ﬁl?ggsgsltélpc cg n@éhzégn@gﬁ’lﬁoéeeyv{eﬁtalkgl%ubsﬁtuted
rgdepyoopagehilse, stardinpegeliigsed ﬁanct\mdlseﬂluyl alginate. Generally,

5th)e_r5 sﬁ(te n‘?%llné rise! ?rgmalswéblﬁt% &@Q@Wengﬁﬂ%abﬁefeﬁwlﬁrom 5 weight
Mt

tan or rizatriptan; a 5-HT
r%d@ﬁ@ welgah%@@tmdeﬁa%%'ﬁl as
R( +) - al pha- (2, 3-di net hoxy- phenyl ) -1-[ 2- (4-

fl h
O@ggfgf? F531reegl %%plua%l 5) @%elﬁcglbe[siv%eq@r?lttgn a? a etét%légl‘for?nul%lon Suitable
Ilﬁmebsmur(cludeeméfbﬁwitéﬂme cel(ulb)se,l\@el@trhyhgars polyethylene glycol, natural

4@03 %}R%fl[ gﬂ%g) oﬂvfﬁz‘éﬁﬂ@ll rgagl'e@@lﬁl lﬁ%é(?’ ﬁérglgfl)hr%/groxypropyl cellulose
(ﬂBlThMpr@anp@bykpql{@l%e lﬁ{;@daqa)( pl)so cogalpﬁl&ents such as lactose

'&?Hn%h%oﬁ%t)e ?Er‘é dﬁ@d monohydrate anhydrous and the like), mannitol, xylitol,

erazi IsuI n
WVF? g_uqr]%slehyqorl:sbtolr,] %PE%D’F n% Qf"ﬂ %ﬁ* ostsr'gﬁ p%xl}cla d|t1a31f 4caIC|um
3piespy4te dingdrate7- one (sildenafil),
(6R 12aR)-2, 3,6, 7, 12, 12a- hexahydr o- 2- net hyl - 6- ( 3, 4-
nethylenedloxyphenyl) pyrazino[2',1":6,1]-pyrido[3,4-b
]Tahjeﬂs gndy a%ocpmm@allmmgqe gprchgdqgtlgﬁ ,agents such as sodium lauryl

+ eeérlhoﬁ@l’yséfbgfe &t Bid giRklaRB/sagn Bs ditidbh- d10x&!é| dhh@éwlv)/heph;ﬁesent
n ~5-net hyl ~7- prop F azoL % ]J
£ active ggents laeeﬁ%rpﬂ %d weight % To 5'weight % of the tablet, and

5gl€o@n%@ﬁéyydowﬁmbéltrmw Aweight % to 1 weight % of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium stearate,
zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with sodium
lauryl sulphate. Lubricants generally comprise from 0.25 weight % to 10 weight %,
preferably from 0.5 weight % to 3 weight % of the tablet.



pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-di hydr
0- 7H pyrazol o[ 4, 3-c/] pyri m di n- 7-o0ne,

WG 20610208t y| - 2- pr opoxy- 3- pyri di nyl ) - 3- et hyl - 2- #dF/1B0@1®0369
64
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pyl - 3-azeti di nyl)-2, 6-
di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n- 7- one,
Dthér §08aMY - gt VihdidReriloRiddnts, colourants, flavouring agents,

| sul phonyl ) 3-ethyl-2-[2-meth thyl]-2
S B R ST M st 2 (2 et hoxyet

4- [ (3-chl oro-4- met hoxybenzyl ) am no] - 2- [ (2S) - 2-
(I%%%:p%ﬁgg epsy el B[S) kd Qﬁdgft 3oy Jrud\l' Ry Ebdtk 9b Rvekihy b8t dbbut 90

ear
3N€€ahtrﬁétbhyl9r—» Troox ab@!t Brwight-% o apwyadr weigh ydiluens) tpm. apout 2
ﬂ'}f o, B9 S Po WkiyntNs[disiftdgrant, and from about 0.25 weight % to about 10

JJ rrolidin-2-yl)ethyl]- 4- pr opoxybenzenesul f onam
d‘ée'g htge BBHG3RbI noi d; ~ net abot ropi ¢ gl utamate subtype 1
recept or (mMduRl ) antagonist; a serotonin reuptake

or such as [, ok

ﬁ){ﬁ I:ntay gfelclgg]p?efs%%og{i( PGet%ﬁynglstW rtoﬁg} th @@rnﬁ%ﬁl@g *I'ét;l@c blends or
Fﬁdrhm@f blaedsniesy@telﬂ]ﬁltlvﬁﬁi%b%lmh d%) or meltxgr@wiﬁﬁeﬁénelt congealed, or
pé&r‘aé&L bﬁff@r’e EhILEhP Wh@mnapf’anﬁlI&Bﬁ Fay&RhHAeE bhé& or more layers and

desnet o pram escitalo ram d -fenfl uram ne,
f@?ﬂb%?‘?a\t@ °r|“f‘@9?éﬁq REnayeyehis BPASRE 11t oxeti ne,

dapoxetl ne nef azodone cericlam ne and trazodone; a

nﬂb%a% gEaF}FaPSl s?u EQJ fnmrrﬁa%légﬁca Sodd Q'Fgllnlisoﬁ'ablets Vol. 1,
ok;a}ﬁrloebelrmareandlei_eﬂmmnié’larqeblﬁm{ New Yok, éE%Qér in,

bupropri on, buproprion netabolite hydroxybuproprlon
nom fensi ne and vil oxazi ne (Vival an

i rﬂsi %y) lfs;g 5! é/r-soluble or
sepravMaple 95 TiRE o BNMAR OF WiginaReHse iy BPicalY WiaRR V%?é
r @B@ngéllaﬁle tﬁi@filﬁﬁddsbgélfo&hs QvﬁcE)naE/ ®b oxedly n|e$ol\angjmahucoadheswe

?ﬂo QOEIQI ncg)%ga)g%%gcggip?ﬁ% ?ns S oﬁer%lnila npdlé a fllﬁ\%lj?]n r‘?gspolymer a
Omd&@'ﬁ‘ﬁt $oNentrd lieectaet, acplgmcmeam tabilisdroeri epelpifiele a viscosity-

"E{OG. J %n{jﬁﬁ?%\)é'n?' @%@E&ﬁ%dﬁ@nts SEH@X%SHulBon may perform more

gjan and i mpramne; an inducible nitric oxide
sih@ﬂl@a% NEYOROS) i nhi bitor such as S-[2-[(1-
I m noet hyl ) am no] et hyI ] L- honocyst e| ne

d{\ogzlaé'{]ﬁg’g}gtp%pﬁ@ey g)e ?\ign? § h%o example a compound of the general
- fornoiaet maly) la&nwab@resbmgble] oP -imsetubigl -A_-wayertseluhle, compound typically

(2 é’@z t % to 80 weight 9 re typicall from 20 weight % to 50 weight
ém ?ro Vilelg}\ f el%et H rTo) ar¥1pno ¢ 5- hept e%m 8

a(% of e §ql|4tgs Fk_eggpolgblgrﬁonp@om SH)J @ggg,prise@ greater proportion of the
c&rhg@hmh )’t% 9&"%)09%1 B9 wehth| o? e SBiuRys. idérngtsalype PDEY iinkebitor of

athen %%W?'%}W fr pxaAiE 3 £6MPPY R YTY poNesy fymaeo K &g In the
Z @ovintof muttiparticifatd Bpadd: ami no-
4-[[2-chloro-5-(trifluoronethyl)phenyl]thio]-5-thiazol

ebut anol ,

21]%{3 (firmf@Bingamenonay: by gelestyd frorsnathiah pelysacgharides, proteins, or

blé%‘[hc;tfcmygﬂocﬁrofd%rdnﬁ||§R)'SQHW &Méém #h the range 0.01 to 99 weight %, more
di necar boni t Qﬁ'{‘o/‘] : 3S) - 3- ami no- 4- hydr oxy-

1t¥p(°§”¥ R8s IHREPMY " chl orobenzoni tril e,
N-[4-[ 2- (3-chl orobenzyl am no) et hyl.] phenyl ] t hi ophene- 2-

Other possible ingredients include anti-oxidants, colorants, flavourings and flavour

enhancers, preservatives, salivary stimulating agents, cooling agents, co-solvents



car boxam di ne, or guani di noet hyl di sul fide; an
acetyl chol i nesterase i nhibitor such as donepezil; a

wee@svegbandi n E subtype 4 (EP4) antagoni st suRdiI/EBR006/000369
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L/-[({2-[4-(2-ethyl-4,6- 65
di met hyl - 1Hi m dazo[ 4, 5-c] pyri di n- 1-yl ) phenyl ] et hyl } am
g}@udﬁ?r&l@)"‘)@n]oﬂéhtsﬁﬁﬁnhbq BESHE RS IR B s, Qurféctdrltd and taste-
chl oro-2-(3-f uorophenoxy)pyrldln 3-
S} am ino)ethyl]benzoic acid ; a |eukotriene
B4 ant agoni st; such as

Lk W BRER T s DA AP oo i
5th[rQa04120l@dﬂrb@xg@edmt9 a p%elfbse backingtshppeyis@aper) TEmay be done in
h§xcﬁﬂb{é8]o‘?ér¥ WQGQ’?&Y ltyMedigrd €odpindd CONEY 4B8/Y) orOby freeze-drying or

5-11 poxygenase | nhi bitor, ‘such as
ZY3CHUTBE:  6- [(3 f1 uor o- 5- [ 4- net hoxy- 3, 4,5, 6-
t etrahydro- 2H pyran-4-yl]) phenoxy-net hyl ] -1- et hyl - 2-q

ué@%l %nrﬁulgt%t ﬁﬁpr 8|)a g(%lmstr%f oIn ?¥1 bF forpuft%d fo be |mmed|ate and/or

enzoqui no
(@od IB@OﬂE)IeaseaNbdlﬂedJ leﬂsa rfwmulacblbraﬁ: Inelude slelakiecas sustalned- pulsed-,

'b&%@émqarge@d%nylg gPREQBlesde, Such as ondansetron;
and t he pharmaceutically acceptabl e salts and sol vates

thereof. A PDE7 inhibitor is admnistered to a patient

! Bui_&btdtﬁb@@ﬂkie@@d ﬂngﬂzﬁtfoﬁ@fdrm RMBuseE of e MVEMtion are described in
I I DIt st.e

8 B EiBpA e B8 e PoaRl s o i
t emAgNEiApergbN@Ur CxpEtit acd petiter pADiRUES SeBSPANORA iPPEFmaceutical
' ﬁ*&ih@hﬁn)%[ IAfiink h§5 (B, 45Rnt, RYRE ek QN (200P) TRYABRIF cRewing gum to

onp general fornul ae, can be adm ni stered
i Actigye CPB?‘?F%fe'%aSBW@@Qt'W W8 9935288 ept abl e salt, for

i nstance -an acid addition or a base salt. Suitable

agi Lt I formed from acids which form
n%%@ggg&gg‘ﬁ{\@ﬁlsﬁéﬁ@ s include the acetate,
aspRPEatmhibite o dat preséregyleatian, fbi exaniin at ednaubd vt general
bgﬁMLIPQ %ﬁ/ aﬁw tfé;t m nl?lgféﬁ%ﬁrgcﬂy?lﬁml R str‘éérwlﬁfo%uscle or into an

ate, ormate, fumarate, gl ucepta
Inﬁﬁaﬁr@angﬁukﬁh‘%ﬁ%ﬁaés Wéxﬁ?@@?bﬁﬁ@ atien lnclude intravenous,

hlnﬁﬁé\i’@bﬁ irfvs rﬁ@r’@alapfirﬂﬁ’(h@&ﬂloﬁhtﬁtﬁ/entncqlar intraurethral, lntrasternal
EhSRbSI R aPUSTIAl aod SpPBRARL, S SRS P e
medrhiplsgatiopHadlele neapht(ihgiLditgmickoneagis)injatiers, neatitet-freeainjectors and

ni te, oxalate, palmtate, panvate,
p nt(f)lrssﬁg?%ﬂ%%?ogen phosphat e/ di hydr ogen phosphat e,

saccharate, stearate, succinate, tartrate, tosylate
apdrehictd) | fo@iupAe R @Feetyﬁlé‘élglsaqu&ﬂst Qﬂut%nbmhsrﬂhﬂ? SorRhif exmpnents

fornmed from bases C r m non X
i Sgh lf&esa{ts carbohydrates andrbuffgrlng ag%ntst(grelterab?yat 0a pH é?%romp\la 10 9), but,

for some applications, they may be more suitably formulated as a sterile non-aqueous
solution or as a dried form to be used in conjunction with a suitable vehicle such as

sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques

well known to those skilled in the art.



the alum nium arginine, benzathine, calcium choline,
di et hyl am de, di ol am ne, glycine, |ysine, magnesi um

wore@bmene, ol am ne, potassium sodi um tromet PEriBe0s/000369
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and zinc salts. Hemsalts o6 acids and bases may al so
be formed, for exanple, henisul phate and henical ci um

Sﬁ%tsgrubl!:@rof% 55[3% F’l b%‘r SUhd Bleként FRkhion, &ﬁ%xélﬂbl@@@knrﬁ)ﬁnd of

racedt cal ropertles Sel e t| ol q
tiye general f%[ﬁ'@‘a@é\dfiﬁgt‘ﬁ “(GWrP%%fa NP9t PAENHRRLS @rﬂ@h% increase
ZQQRQ useFSTHpPRPAE irsraulayiorareRirb) Rich alsttlse imeyrpdyetion of solubility-

qured b one or nore of three nethods: (i) by
qr9qoge onpound with the desired acid or base;
(||) by renoving an acid- or base-labile protecting
qfo?MQla{ Jng%rapac‘rgﬁttat%plaﬁmﬂfs?r%nsr%y 8t f&nﬁl%&ptd)nﬁb Qﬁm&}late and/or

sui tabl e cyclic recursg é € ised-.
modfisdonieass M%ftesnﬁeleagﬁ Fﬂﬁmt"ﬁté"fﬁég?“ﬂ%‘ﬂ %l%\fea G 5‘& P
chon{rdl)qlleb-) t%et@@rb\harﬁrb@gmgﬁe rélahde. Thus acPDPD intdbitbo of the present
anot her reatlon W t I
opvey thé eaa §8F‘P8‘t‘ﬂ c‘%nth% ggnerﬁla#ﬁﬁ‘éﬁa@%%ﬁé f({?ﬁﬁﬁted as a
tm@esemamtd; onthixatrepid jqiiccir kag}mm@tratiogoaSoan impianiag) dappioproviding
o?ﬁmr e%srlé%%%é’]gf t?m?latctl\%aé’onﬂfoﬁﬁd ﬁix‘éﬁ’\b@s %Pgu&rlﬂrnlﬂﬂatlons include drug-

recover
MF@WWTWWO‘WW@%@P%W“C %(P@é@t) E‘é”?ﬁpﬁ?r(?m sation

in the resulting salt nmay vary from conpletely ionised

~to_al nost noni The conmpounds of the invention
n%?PIMﬁDMIHW@ﬁSN vated and sol vated forns. The

thFDEBmhlbableof ihe preseht Hreeelion, for elagwie Becompapnad of) ther general
¢ OE'F ng/%%d 5d Q&n%{%‘ﬁer IQHQ% &fe §kﬁheor‘ AY@RL, RS |§rﬂérrﬂally or

rc anoun nor e phar maceut ica I
a’utwperatalll‘ﬁ Bywioak mrmﬁ{gFI@‘tSufOé§hlS fRY o8& é@ﬁﬂ.’d@ ol$: hyqiqgels; lotions,

TOGutloRE, rediisl rcfi“tﬁﬁenﬂssd@ﬁﬁé @M\Q@brmﬁsﬁr@sdfc&ﬁisyﬁms iskin patches,
water. Included within the,ksco

pe of the
Cwﬁfﬁ[se%@@arg%,a]?o%gﬁs lgleﬁrbgflg%ges gl (5“ ﬁr8%rpuISIﬁC? idog&ngg fhay also
C pEkEX EB/pBEERTiers indludzoaitoras twater, tiieeralf ¢ dirvidtneyalgium, white

zg‘%‘\f/ ?ﬁtﬁﬁﬁhglwe%n d é&?et@h h@?éoll,] gﬁ(ﬁgﬂ{p@l@ﬁ@ tglylc& Pen?&lratlon enhancers
| may beéntoayogated npeeei@rse@mp{eh d Fiapiiy Selp 88 41 % $R5-95R0 DY Finnin and

Mo aﬂr(@ﬁebér@@@/ or inorganic conponents which may be
in stoichionmetri'c or non-stoi chionetric anounts. The

resul ting conpl exes may be ionised, partially ionised, _
0 'Otma@ l’rhéaﬁ@ bS’@ﬂlcal%mrnixastraﬁ'm @oludé delively hyorigsitrerergtions isstophoresis,

Ph op ?—Iﬁ S ﬁ%é(}%bre%ﬁ%figr;déﬁggon&\éle%l‘ RlebiR O AUIYS Powderject™,

rences to PDE7 i nhi bi tor
andemeTMpetasamctlwrnventi on, for exanple a conpound of
t he general fornulae, include references to salts,

sol vates and conpl exes thereof gnd_t | vat es and
R A LA R
PresiRl rblBYRNMdafied froleaXx@imiigtioas drafge utethyed-, tshgfained-, pulsed-,

ner al
econ?tro(ﬂed-, targeted and programmed release.

INHALED/INTRANASAL ADMINISTRATION

A PDE7 inhibitor of the present invention, for example a compound of the general
formulae, can also be administered intranasally or by inhalation, typically in the form of a
dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a
mixed component particle, for example, mixed with phospholipids, such as



formul ae, may be adm nistered in the formof a
prodrug. A prodrug is a conmpound which nmay have little

w@eoono9shar macol ogi cal activity itself but whi BPCT/DE006/000369
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when admi nistered into or ¢ato the body, be converted
into a conpound having the desired activity, for
epfmsphatidylcholitg)dfrathyai dry ch@mieagahaldrubt her am rﬁmgwtépﬁw from a

0 e ro be . found in Pr drug
BoetPaed ot ity By e bagiily i meiioes usig
(qfectﬂhwmnamwa tQ/\PrOStJ@q # &ipe pind), Br oebewmrswm er wwnoni Besise of a
| SuiBBIHY DRpeint, REEMAMEE Pk aSS) 1ok IR forddithne E- o‘?’ 41:2:3.3.3-
& Aner i can Phar maceut i cal "Assocl at | on) . ugs

Fié%?"a Weropropane, Far infanasplgisctbg %Vd?réb?h%q%'sﬁﬁd?‘féﬂsihﬁ%‘teeagent
f fonetanpiea chitosars ouyelsé@sdrin, N a conpound with certain
rmi eties known to those skilled in the art as

ro-noi eties' as described, for exanple, in Design of
P hedprasgsiripgd pontabugidgierap, dsp(’EEil stoniizar, orligBEliser Somteins a solution or
Coanls% &f tar &gﬁﬂﬂﬁd(%f}%k l’ﬂl‘?’ee Hv%nﬂmeétﬁnﬁlsﬁ?n‘%é}%mple ethanol,

ns a carboxylic acid function n

eRePUS FRI0b1Or 2 SpbleRematie ageng Eﬂﬁﬁ@eﬁaan@lllﬁlne 1 extending
hygldasg e thaf ad’uh@ & @rdp)@praﬂt(bp a8 GbNlerit et 4rp Bﬁtidnbl&’stﬂfacitahﬁ such as

I I I db
CS Ry Mol PR AL CLA bt Bont ai nt an al cuhol

functlonallty (-OH), an ether thereof, for exanple, a

CORE QL |M\’@%rrﬂ>d"wotePSr Q)égér%%ﬁgommawr? tﬁé 8@5 %Lod g Is micronised to

functionality
CbPEf ie4iRNA B&;ﬂ%‘t%y Py lr@w@fm KtVF)'CE\NMé?Sé taara:érm'@@na) This may be

Céuhte&edlsy anyPapproRkisite QomARELERG afevmar@alréﬁta% épiedi #é@ ﬁﬂlhﬁgt Yluid bed jet
e ere

ey cSurareli o wireseebhe " "B BRBPREep o Dighpressure
dronngehisdtipdr @geras dofingg he ani no functionality of the
compound is/are replaced by (G -C, 0)al kanoyl. Further
exanpl es of replacenent groups in accordance with the
feRREYBP (Brdex forpraspie iemedelatip e Bydsexyetondmepiselfulage), plisers and

neytrififesireriig in Bn inhgleAbIOh QARG IngdYast fbl@rﬁlffé’tg@ﬁ)e&tntam a powder mix
ves acC as

nds may, thens
5 BHEL 85 B Rocommatnce oyl el ves ol e L
s‘omweofa suitabld poveter base such asddcadsolor sRschafnda ;Eéﬁﬁ?mance modifier

i éﬁglll Qé 2 %ﬁcu?ef rrLamﬁltcﬁ ro‘??@e'%?é.ilw %fétafa%] ’TH& ?Jcto%x %{%lb% anh&drous orin

conmpoun ene ormu
B fee Phthei quh]pj@fﬁtea@mfﬁ'ab,lv rthg iadier. d})themew@bkggexc@m include

QeRIFH, QRicOde, ABERROLIrbiIRS xylﬁolmﬁfsg@uﬁ%s%ﬁ@tré%%
i nvention incl ude (i) where a compound contalns a

nmet hyl group, an hydroxynet hyl derivative thereof
(A GHiBble>sol@idRa Gbfmuldtioh fomieer ia @h aMRRYNEInG @Mo&bﬁ\ﬁr@ﬂnamlcs to

_adéﬁfﬂf_ég a%h Wit rﬂ} J&Xg(nof)r% Q&{ ion’ngVo‘? tftlehc?orrr?p%un ofqﬁae invention per
actuation and the actuation volume may vary from 1ul to 100pl. A typical formulation may
comprise a PDE7 inhibitor of the present invention, for example a compound of the
general formulae, propylene glycol, sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of propylene glycol include glycerol and
polyethylene glycol.



(iii) where a conpound contains a tertiary am no
group, a secondary am no derivative thereof (-NRLR2 ->

WO biR19P1 - NHR2) ; (iv) where a conpound cont aP@BIE2006/000369
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secondary am no group, a poBmary derivative thereof
(-NHRL -> -NH2); (v) where a conpound contains a phenyl
Db} fladoups) 806 agirenth@bhy Rvéheites] or GwBtenedrs -sueth&dgccharin or

ere a ont al ns,_an ' . .
Bty sl e PRSP Rt B8 160 jpRngea for
FblE&led/intrangEsbloadnodisitatien.pr esent i nvention, for exanple a
compound of the general fornulae, containing one or
nore asynmetric carbon atons can exist as two or re .
stamelstiansyier inhalpriditanasat aAm BisHatioen PR OER 1k E’h@r?n inypediate
adricRdt Y RIFRd 6I04He usBIg aaeéxm|s; PELAI MBsfiddreledsSormsiations snclude

le. W t I
ieBRoRde Fe Barta S Rloel W PRl e soggr s
i somerism (' tautomarl sm) can occur. This can take the

f ﬂrtﬂé ?Jse%rf Sh/t o nl n § bmérgsocfso RURLR GHit i§ E@er@ﬁﬁlﬁrkﬁl means

ae co or exanple, an I mno, ket o,

or
o&flwi\@r"dlfﬁl detHW%é“@é?W%@f“Q‘ﬁlt eﬁ'&%o‘teéﬁi‘tdé‘ﬂiéﬁ"?%rﬁ‘?yrpe administered
CRMMYMISo98Hr Ghor QBlAY, s AVidRE @IBBds throl@hott the day. f ol | ows
that a single conmpound may exhibit nore than one type

of isonmerism Cis/trans isoners may be separated by
CRECEAL/INTRAVAGINAL AQIWHSISRBATIOMoWN to those skilled in

tReP[?é'/t inifbr 8 Clg)l%serﬁ hhw no%la%tr;é?fnfé;g %Jn?d‘ohh@%ﬁlthe general

Illsat I on. nventional tec
pfoépdﬁ%tt Wéh/heséqif&'ﬂ'ist@fﬁdofectaﬂﬁdlo{’/|Vé9'ﬁﬁ"yeﬁ‘§n?>@6ﬂ9@r gn the form of a

| BslpHSRnE Hdsddry SUMbmasd. SCdcb@Muiers gl 4 abiBoPtsupedsitdry base, but
pure recursor or resol ution of the racemate (or the

we ?'éerB"T‘t'VSS g3y Pe B?edcféﬁp{?@f)f'?}g) usi ng, for exanpl e,
Chl ral high pressure |iquid chromat ogr aphy (HPLC).
AH) %‘Luﬁﬁighsv 1%% Yeé;tatllbf%l{a‘?gm%ﬁ%cfoﬂ rm% I&tecﬁ’ {O%Jlm&ate and/or

activ
cmqvgnﬁeameleassr Megifieg redeasariom Laings mcwﬂe %Wy?%eS%%@@ed- pulsed-,
We@r&r%nédieta@@fse%agrdgﬁan{rﬁ@j @Rags.al formulae contains an
acidic or basic noiety, a base or acid such as 1-

phenyl et hyl am ne or tartaric acid. The resulting

doasI ARMURAL ADMINSTRAETIONY be separated by

Er IQHE‘} r%op%f /p%ser(t |ﬁ\?etn grpafbr 5% I@l | E@guﬂ@ o"i”il‘?e general

e or DO astereo Soners conver
c tarmalepomey al§o her @nermstmeld aiveetystp they ele ah sarmdiricalh che form of

t QrPs fid hﬁ&oﬁﬁds%per@ynrﬁl scﬂ:Lﬁlﬁ'QQNr%?onﬁcarHﬂl-é‘JUsE@ﬂ sterile saline.

precursors thereo be obtain
e AT | ToFRHIRtORP | %ﬁ*?"? CREaoHign ﬁﬂ%sﬁ%ﬂ imiBRERon, gphge onments,
tmugg&!a&iabld—ilf&g alSyoriiblcagyl Nepehgdse cokgien) whd moa-blvdbgrbesble (e.g.

g :gﬁ}%og))?go ani S ma%r% iﬁ%g%h ngilrﬂ%%%h B%ndr vgglgdlgras%tgmges?kﬁgse niosomes

or liposomes A polymer such as crossed-linked polyacrylic acid, polyvinylalcohol,

hyaluronic acid, a cellulosic polymer, for example, hydroxypropylmethylicellulose,
hydroxyethylcellulose, or methyl cellulose, or a heteropolysaccharide polymer, for
example, gelan gum, may be incorporated together with a preservative, such as

benzalkonium chloride. Such formulations may also be delivered by iontophoresis.



to 50% by vol unme of isopropanol, typically from2%to
20% and fromO to 5% by vol uneof an al kyl am ne,

wo yoogdeby 0. 1% di et hyl ami ne. Concentrati on of P€TYEB2006/000369
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eluate affords the enrichedédm xture. Stereoisoneric
congl onerates nmay be separated by conventiona

t ?Glrr‘rmléﬂlHﬁs‘"fdf %gﬁf\@rléu?altalaﬁﬁﬁstl%hér{ }Tnggbé '?oanl?J llb be |§1‘1°1€eglate and/or

for exanmp t ereochem str ani c
EmOE'f'e@r?'%qseaN@d@ed Fﬁleaﬁwferiwevwn%yﬂclumwewwc sqs;me pulsed-,
PBErtroligth] thigeeld, &fprddiammee el Nnvention, for exanple a
conpound of the general fornulae, nmay exi st in one or

nore isotopic forns wherein one or nore atons are

r §FHEREIFE AHNQItQBIEShavi ng the sane atom ¢ nunber, but

a af
a?\o?nbgfnrlr@sliﬁ%i?f Ble g%?.éntni &n, q’hlf Eﬂlﬁpém néaﬁﬁohhg of the general
nigMgrlae, ERahR rc@@bla?d w%ﬁ@blég ma@rﬂnw@was epifigassush as cyclodextrin

hyad egeble &ichtivas thdrba e pditkthdeHdd@sol-861EANIAG pdlyers, k3eder to

and 14C, chl orj.ne,

o 80 sl ote, e pasing. boRr el an ey agpity for
asgsdiBMnpntthd Bidrentenyigreatl, mades lof admidiS@ytiod.7O and 180,
phosphorus, such as 32P, and sul phur, such as 35S.

Certain isotopically-Iabelled conpounds, for exanple

t REHICYFIRERTL Eeppledgsa far ¥pmBlet pRgeloprch o be gererallyyesfilfor most

[rﬁo%ﬁgorﬂ&dérﬂf a@rth§Er£tﬂinerohﬂe§5$’&h GhchisidnDatd Reh-BEIUSISE Somplexes
e radli o 1V 1 SOl O
o AR Ui Rp o Snareiv B ek borrieuar i BE . g evaipdetrn may

pbe pesad an swdiaryoddditihie) ile. eas eartér, diveat, posabbileer. akdst commonly

r ﬁwfo%gﬁplﬁt)o&ggﬁ& %lé%‘ be%rI %ﬁ'grag\h{ oﬁ{ﬁ%éﬁ?ﬁe%@ﬂes of which

i sot opes suc rium

célrew@? FOUNH diy @Fﬁéfaﬁtlpealﬁ’@t%ht\wlé@wﬂ%%‘g#s tWﬁ§1f1r1 bR, §¥@8a4/62518 and

my@abgks@gstability, for exanple, increased in vivo

hal f-1ife or reduced dosage requirenents, and hence

may be preferred in sone circunstances. Substitution

WKITROPEARITISON enitting i sotopes, such as 11C, 18F, 150
B%ﬂl\&% a& "ﬁnmgf dQ&% }él ’toI erﬁ 9 §t]eLr o&n{%rﬂa‘?’grll g a&%o& ths for

or  exam ni ng
ogmdgr thpsm{rwpch|t¢e§unga@eqa§@ulg@dtpmdy anaﬂltlon it is within the
98 e B@SQ{‘( @r%ﬁﬁ‘d?] Rt %W%ré RR&mAERRB (%‘r'r?p%smons at least

Phar maceut | cal | y ac | e solvates i n accordance
PR SR a0 B At BIVRGRS of R SESHHAPENToT [ SSaTR/eA compound
obf e \yehehl formailae) Mmayeyontsidndp be bmbihéy insth $drint aftekds suitable for

[ n%’ n%sqrat'_g??f tﬁ‘%%rﬁpoeslt.oﬁl 6- DMSO. DRUG PRODUCT: A PDE7

|tor resent invention, for exanple a
compound of the general fornul ae, i nt ended f or

P RAGITRIGE Yl Bﬁlthér'siﬁvéﬁﬁé(n Q%n@qégsmt\ﬁ& ere%oﬂes s@parate pharmaceutical

crystalline or anorphous pro uct . may obt ai ne

f 6PMRaSHiepY @t legst oge ghwhigh ¢Antrins %)%%@mhlb@pr op‘ Fherﬁ'"?ﬁ?”t invention, for
nmexdmsks de)ﬂﬁ)oaﬁd Bf 8l gHnbel w&mulaérMSdoabrher@t wigNthef ih@®E6n, and

d%‘ar‘?sgfor g’gpra?e}{el é{amlﬂg san[j cg%‘ﬁ‘gsonroﬁé such as a container, divided bottle, or
divided foil packet. An example of such a kit is the familiar blister pack used for the
packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different dosage forms,
for example, oral and parenteral, for administering the separate compositions at different

dosage intervals, or for titrating the separate compositions against one another. To assist



drying. Mcrowave or radi o frequency drying may be
used for this purpose. It may be adm ni stered al one or

WO poosopdsPbnat i on with one or nore other conmpounPGT/E20064/®0369
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i nvention or in conbination7mth one or nore other
drugs (or as any conbination thereof). Generally, it

V\b(bmplbﬁce’;l@l'é e t§6l@ﬂl BorAgrisas tRsdibhAfol SdihiBtrBA QGH Aay BB provided
Qne_or, more E armaceutically acceptabl e

e%hﬁ gi5pled memoty 8P excipient’ is used herein to

descri be any ingredient other than the conpound(s) of
t Rpsiagyenti on. The choice of excipient will to a |large
extent depend on factors such as the particul ar node .

of OragifiREYationt tp dwmap Hetignts.clbe tefpl dale aoseiohiaeRPED Anhibitor of the
S pﬂeﬁ@dt' ihvieYiticH) %rséxgllj?lb' 4 Yompstteld toh éheNgenefaf ivufaBEeis W? in the

@npg 853%%]%3 %u Ot%gslret Ig:? e Su%%ggﬁlfnflqo%y%rhtﬂ@nelement

fofrthemmaeatncabmepamﬁbmfs greferapyniarualt dosageudoae, inasudh form the

Pﬂ'gﬁoerr Qlsy #1\?%@({ rgttdao(r%? @@t HIR§ E%rggrl J[ty 8@%‘? g%sg&tthe active
nﬁqmﬁﬁﬂ@n? oTrhe| it @pw&r rmosanmhy devabkased, preparatinaripd eackage
| BorfR@ithd AfserteS oMt é@&%&beﬁé&lonSQU%gAéﬁﬁﬁaoketégttgblég' &d&\lﬁ]es and

Va Publ i shi ADM NI STRA
et YIS e hoon B bk oA TG CPLCR A GHSASS iablc
ccanpet, ndlozﬁngb hteelg enietaal bef the appragriatammymbze obghyi di ke rnqﬁackaged
o ognarjnI ¥he n%}gun \/étcgr?léér%ﬁt W}a {tlvdgl gsefpm@altll O\Maggcp vaned or

at the 'co ente {'F OURY
o@djweectwm 8r1 gl 1 mgwdr@mtmtmﬁ sgarhcartar @pplicaliontzead dpbpadsrisy of the

bé(ctN)@ iceMpbititC ATRRYRE &Rt BE irdd Ral |b@%nﬁﬁl§t§@m el B8 Ghie¥ times
nmout h. Forrmul ati ons suitable for oral

froamth
L i T BRI SREPUER Ob S o $0 it i hpiARe e e alge compound
t atibet &, theaprsrhautain hsthtidne tlhi_arih\:rehtid)raltafgsgdmlh@tﬁkéﬂﬁat e initial
S n | 1 0-11 e cne,
PRYBE 198005 B IEH B, % i b Gtout 01 mo
| Topahoght0 mi/kens, prefertds The otal pisilyadse Imayuiedadministered in single or
f @liged 8bdeRNshd thb W Ghd Bﬁﬁ\&a’?\t | (ﬂéﬁetl?ﬂcl‘aw%tﬁdésgfetﬂé nﬁﬂsai range

sol utions, syrups and el1xirs. Such fornulations
b@v%h?ﬂr%'i}ed as fillers in soft or hard capsul es and
typi cally conprl se a carr| er, for exan‘pl e, vvat er,

R s iR A by P eyt e et Y gL & Glap fabout 60k
e’m?lokg fRnerrhysiganwitl reavtly be abla$pdeteinting dapes s subjects whose weight
Lizfidlbtbi08 Y ahded gu%hwnfaﬁﬁ IdeRiEARr ed DY 1Lhe

reconstitution of a sol or exanple, froma sachet.
A PDE7 inhibitor of the present invention, for exanple

aFé‘rOiﬂTEOém)djaﬁée bh@o@ﬂn%f&bncfe@rﬂﬂﬁélﬁ% QEatFn@ﬁt’ IiRnRRat fefftences to

used i St ssol vi ng,
f%‘é?tw&i %&iuﬁf\ég?”gtqr?fg’ygatéc tée@t'?%ﬁrm such as those
described in Expert Qpinion in Therapeutic Patents, H
(6), 981- 986, by Liang and Chen (2001).

The following examples illustrate the embodiments and principles of the invention:

EXAMPLES

General Methods with Reference to the compounds of formula (V)




For tabl et dosage fornms, depending on dose, the drug
may make up from 1 weight %to 80 weight % of the

waolowageedorm nore typically from5 wei ght % t BCBE0B2006/000369
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wei ght % of the dosage form In addition to the drug,
tablets generally contain a disintegrant. Exanples of
dAIﬁ%"?ﬁee&fn?d’bbﬁdé 5’f%r\’h@% @OELN B plpbel |th@&bé’éoﬁressc@§¢rlb% in the
car

ul ose,” cal ci um car
Geneidine SRS IR %{Feae%béd in the Examples
pﬁicycyd ayd Pier Prepardione, seotiinhyt b eduting asdifications thereof. The present

n cr talline ¢ I r

DiaR] SRanyIooRErEr ot i, or YR il ARk o Biparng he

ammwodaismﬁf@rmglar(at)em a@mtaIahynowehleteﬁh%dlﬁe%gﬁeéﬁIﬁGFWJ |

conprise from1l weight %to 25 weight % preferably

from5 weight %to 20 weight % of the dosage form

BT hfeliawing @biryiadipas % USeSd to inpart cohesive

qualltles to a tablet fornulation. Suitable binders
ogr stalline cellul ose, gelatin, sugars,

p@% Cﬁ'y%ﬁ' t§/75’8I natural and synthetic guns,

pBMﬁﬂletnpwrsulphdnd@ pregel ati ni sed starch,

h ] oxypropyl

¥€|¥49P)ép%?gﬁgggﬁét%@gﬁg%@%%%o contain diluents,

s TR =4eirahyéeB&a (onohydrate, spray-dried nonohydr at e,

anhydrous and the l'i ke), -mannitol, xyIitoI dext r ose,

SIS St O B R AT D5 e B

aI so optionally conprise surface act ive agents, sugch )
as sodi ym | aur@ sul fate and gol ysor b&e 80P0OANAA" O "
glPodanas Hth as silTc® didxi d& and t o, Wien
present, surface active agents may C l,se fromO NH
wei ght W3to 5 wei ght % of(lthhe t abl et glidants /J§
conprise fromO0.2 weight %to 1 weigh Y/o>of t he N %
tabl et. Tablets also generally contain ubr| cants su%h
as magnesi um stearate, calcium stearate, zinc
stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate with sodium lauryl sul phate.
Lubricants generally conmpeirse . fromO0.25 weight %to 10
wei ght % pr ef @oabta” oo Jnei ght % to 3HAEghBY )
of thg tablet.her pogsitle ingredi®nts incl ude
ant—l—om—d-ams col our @ K%iiéou1'-|—n'g—arg"EntS O NH
preservatives and tas AS agents. Exenplary /g(
tablets contain up to gbougy 80% drug, from about 10 N
wei ght % to about 90 w& ght % bi nder, from about 0 H
wei ght % to about 85 wei % di l uent, from about 2
wei ght % to about 10 wei ght % di sintegrant, and from
about 0.25 weight %to about 10 wei ght %/ ubricant.
Tabl et bl ends may be conpregggshedi rectly or by roller
to formtablets. Tablet blends or portions of blends
ma alternativel r el t-granul at .
ot Sosybat ERPresrisc PR A e e b whieh are

f ldsednbé@rimnralbctwe Grayp< DnPrgasie Syntbesis” byoT.eWl &yeane anddP. Wuts,

Wiley and Sons, 1991, and LG represents a suitable leaving group, such as halogen or

sulphonate (eg methanesulphonate, p-toluenesulphonate or

triflucromethanesulphonate). Preferably P is benzyl and LG is p-toluenesulphonate.

(V)



may be coated or uncoated; it may even be
encapsul ated. The fornmulation of tablets is discussed

WO pooRlogaspaceut i cal Dosage Forns: Tabl ets . Vol PCIB20§6/000369
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H. Lieberman and L. Lachnman2(Marcel Dekker, New YorKk,
1980). Consumabl e oral filnms for human or veterinary

UR&, alyeThey BirGiuhy opfdrrﬁblla%lbgﬂh%f b& Blephled fIM compound (I1) and an

RTBTSE aPRd SPRAST &P“Y&%W@g‘?’wr%d“ti’ oo tpicaty -
Csarmbmweﬂmg réégarﬁ)tqe@ chetifantdigptgayiehialidd or priplugeesudphonyl chioride) in
%Tg%%%r?]c? o?g b%fs ﬁethﬁarP hd g?{)yrgﬁllefﬂl Vs%'ﬂéble §olvent eg pyridine or

| Cl ser, or enmul sifi er,
admhlcs@nstharwmu@wo rRPHIGERETatTel fon 15 mm@ﬁto 26hpws.
e ?Q@ntcéncﬁlfong herd: 0"13&“ abhssungayYIr P(:-‘Wc QlidhiciBh&hadean 1.2eq  p-

t DE7 bi { f
AVRREH BT 61T cdRA RS BHBUT KMo R P o

formul ae, nmay be water-soluble or insoluble. A

g ekﬁ)s }L %chlnge}q?%a%ngpﬁwd /5 Y%?ﬁé;} A &85%?%& AR cfoﬁqgl%rﬂd (I 1%3 and the
%wdmxﬁot:ovv&aiogm o%foramlat ﬁé)s@lmﬁé@abl%é@éerﬁdf%%?'\éF DMISO) in the

CHERND d5a @Nab%oﬁg%@ §§ C@zdlfseﬂ%c%e,) RIpasRANY irdhe @festh& of a crown
conposition, T6%lca 8 wei ght % of the

s@h%rt@%mﬁﬂot”@ atshd oxéerp59§7 i nhi bitor of the
PP RfePrat doﬁlddﬁiﬁkla%l 1eﬁQfom©l§arlim{\B’) al. teaynqapodnd {111, He2eq Cs,COs, in

g may be in the form of
nﬁﬁ? agg(? Pc%e arf é'rsoeads. The filmforming polymer may
be selected from natural polysaccharides, proteins, or

S%%P&}n'dg Omglilgé:g) g%dp?efﬁﬂgd ERbdiREREbI SonPoBSRNYF fdrulae (1) (I1)

9% i call
rmﬁb@”BQﬁﬂ%@"%@’e&‘éib@%tm %0 & W@W%osgi)%%g é’&‘% e?ft'grm”'a (V)
lfilx}ﬁérblﬂe( 81, it @Xﬂ adféer B, CIwyofeqdﬂé@red‘éml untbeclgysB@nfy Med. Chem.
avo n eservatives, salivary stinulating
a@@f‘nté&)‘@o@ﬂ efits, co-sol vents(including oils),
enmol | i ent s, buI ki ng agents, anti-foam ng agents,

Sufd ag:;aﬁes c%ﬁo&rﬁsgpmlﬂangv G4 Ee debldigtdd by reactlon with a

acc nce wt i nvention’are typi call y

bylersotapiaageten @rsyitaRle &lvartihyialg nsofnenng &t B %8\? ). Suitable

OFHaBeﬁs pé?ﬁ' R8P akK idagerbeBpAr Frcﬂéctnp@limbupsTﬁn S)rga&yc I$ynthesis”
one in a ne p c

CBheehd o5 i oD otk B SalbY, ReARRLLEGe oo

forcmah@d orarea (IYchlonide. adm ni strati on may be fornul at ed

tglreg rre %hlg{I przlalel e rcoﬂ:‘%ggﬁd gq lﬁldﬁzﬂ%ﬁ‘omé\'ﬁ%mef |4&§j BCl; at room

gions i fic el ayed-, sustai ned-
puﬂmemmumé@ﬁﬁHQUﬁed- targeted and progranmmed rel ease.
Suitabl e nodified rel ease fornulations for the
pur poses of the |nv ntion escribe

N e sempoungted By ey, Bectiphelt & Pagalgt & B8 compound
t of kiv@LIRGVESusTigcn asidibing ageniein gy sulfablpesabieohs Tapickl reagents and

pﬁglpt#g%g ﬁi?:ﬁjgglcgta@gc %{)Hum frioxige gnot &ng&c faQiH I'('lq Id){j in a solvent such

as acetonitrile at room temperature to 50°C for 18 to 36 hours, or alternatively NaOCI
plus NaClO; in the presence of catalytic TEMPO in a solvent such as acetonitrile at 0°C

to room temperature for 18 to 36 hours.

Preferred conditions are: 1eq compound (V'), 2.5eq periodic acid, 0.02eq CrOs, in 0.75%
aqueous acetonitrile, 24 hours at 40°C.



Technol ogy On-line , 25(2), 1-14, by Verma et a
(2001). The use of chewing gumto achieve controlled

WO 200692891 s descri bed in WO 00/ 35298. PARENTERACT/IB2006/000369
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ADM NI STRATI ON A PDE7 inhi iBtor of the present
i nvention, for exanple a conpound of the genera
formul ae, may al so be adm nistered directly into the

od st | nt or.intg an i nal.. n
SR EnTRL RSPl (A RENBo B el SRR G Ffimpouncs
i ¢ftforavdan 00)sin 4 tworsdenr proeddalre via e algenidepalfgimula (VII') as shown in
| 8dHeddcecal , intraventricular, intraurethral

intrasternal, intracranial, intranuscul ar and
subcut aneous. ~Sui t abl e devi ces for parentera

adair Mt sthag | el ude n Aengni)rag mi EQEngelt ¢) )n

injectors,| neetfe-free injectors i nfusjon -

t echni qug Parant er a®) f or nul atie :}ﬁ.Lyﬁlcally NH
aqueous k ig@ whi ch may «@ n exci pi ents su

salts, carpohydraXes and buffe g s (preferabfy 'N

g
to a pHofRfrom3 to 9), but, fgr sbme appl i cati onsg
t hey may bgvgnre suitably fornulated as a sterile
non- aqueous sol ution or as a dri & formto be used (M)
conjunction with a suitable yghicl.e such as sterile,
pyrogen-free water. The preparation of parentera
formul ati ons under sterile conditions, for exanple, by
| yophilisation, may readily be acconplished using
s F Bxiah | \Eyere i auvelil) i I} SarkiPS® usin
Ny A AR
obaPHividycataldie TEMF *Piao%f',ta%?d\@%gﬁg|aeet3”'E'lﬁwﬁ?ﬁﬁ?W Fp"C to room
t feenpgenes &r X 1@ mukaer atsedivéln usihg spprep aloxideopyridine complex with
PRLERY L Rbn S bl s“f‘»#‘%yq%? rlo%ﬁxrtgl%sgrgtup%fo}; Eﬁ;s ﬁé&rs."f
appropriate forfulration techni qués; such-as e
i ncorporation of solubilityenhanci ng agents.

PSR o iR 918 e A O B Py care

MBiUEIng NI &he ATB3aRGP O RGFRSIUMHRNosBIE1GIB| SaSAbeent such as aqueous

stisitaionegt- ,0°puts edom edieiAlireedor, 2t4@r getied @nditernatively using
r._of t

programed rel ease... Thus a i nhibjt e

DrERERER R0k AaR Wior@yBprBFe Borpslife Spble eo 2cetone o
gacedanittilef @0 kearepmriergpdratufedomdill &ibads.as a sol i d,

sem -solid, or thixotropic liquid for adm nistration

as an inplanted depot providing nodified rel ease of

t Femaeunds f dmylsutia. areokapt és thef litaraigre: f 6PhEraatRld ifempounds of
i fcb;ﬁfhmgfll’ wHeremaA (ﬁﬁ? %ﬁsellr,@@cfbﬁdtyleree (gSrLoxp and B is a single bond may be
po -lgcti.c-cogl ygolig)a , 0 e

S B R B S R RN g A

i nvention, for exanple a conpound of the genera

f Xl r ' t ;
SRrHE CORofcE By Bl Tl Wl o o AR AR SdorkBi 1 wherein A
T @fed or il [3zavFlabigylens aremp andBripa singierkond drayRel yepared from
hyshaad vt et dddipdund (1X’) by standard methods, such as shown in Scheme 3.

Trans compounds (II') and (X') may be obtained from cis compounds (iI'’) and (X’)
respectively by inversion using Mitsunobu chemistry analogous to that described in
Synthesis, (1981), 1.



solutions, creans, ointnments, dusting powders,
dressings, foans, filns, skin patches, wafers,

w0 abames] sponges, fibres, bandages and PCT/IB2006/000369
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15

m croenul si ons. Liposones n&y al so be used. Typi cal
carriers include al cohol, water, mneral oil, liquid
petr ol at um white petrol at um gI ycerin, pol yet hylene
gl ycol and propyl ene gl ygol . OPenetration enH&ncef/ls may

b orporate see, for anmpl e, harm S8~ \38
Tg§ 55 958#i5&_ELnn|n é%d an_CEELQbeL,1999)
Clher a‘§ of topical adm nisltr&tion include del
by electrOQpratlon |ontophoresi§£)phonophoresis, OH
sonopkoi'esi s and m croneedl e @X)needl e-free (e.g. (Xx)
Powder j ect ('t Bioject(tm, etc.) injectio
For mul at i ®dns_#/or t opi cal adntnlstratléhc' Y;
fornu@htedﬂ§ e | mredi at @ and/ or nodi fied relea-n
Modi fied rel ease fornulati
sust ai ned-, pul se con“
pr ogr anmed reb@'se
A PDE7 |nh|b|tor of the prgsént invention, for exanple
a conmpound of the general @oymnulae, can al so be (iVa)
adm ni stered intranasally or by inhalation, typically
in the formof a dry, powder Agityher alone, as a

m xture, for ;%a Fend with | actose, or
as a piyxed conponentvparfi's for exanple, mxed wth
phespgzkkphds, such asphssphatyglyl choline) froma dry
powder inhaler or as a oso| spray froma
pressuri sed contai ner, N Wy, atom ser
(preferably an atoniserl¥sing el ect rohydrodynanics to
produce a fine mst), or nebuliser, wth or wthout
the use of a suitable prdivedl ant, such as
1,1,1,2-tetrafl uoroethane or 1,1,1, 2,3, 3, 3-

hept af | uor opr opane.Sdhgmeidnt r anasal use, the powder may

Cﬂ%&r&@‘? e 4 @ q%%tﬁeec'été/r re%@ﬁ@ts ltgk% &érﬂgegedf vﬁthéht gl%ages%bed in

cl odext ri n. ressu
atiypiegidie Grewpsie Ma%ﬁiyr@m@aﬁﬁgrf@d ’@(ﬂbQYQ)dﬁg @n s)alkyl benzyl or (+)

S ¥P NSATNEHY). Ofan&l hes G ”@Qé'é?ﬁtbsbrogf) 51{;5?1 uéé" \Sgﬁgﬁz ;brﬁ OIsulphopate (eg

= Melep uiibont ber RUET TR HgRRE of GicTa e g onats)

sol ubi li sing, or extendlng rel ease of the active, a

p%?ﬁ%% ‘rﬂ‘?é éci?uqo%ﬁd ?Pfloyrﬁ IQ‘? %S?Q? gr%glgrl%g %ly 6ef’alil: (?pacftc%rwpbund (VI

Qns i'ncl ude del ayed-,
@ ['ed-, targeted and

as so
oMty @l uiehie aleohel . of Ferimyia R?thé@ inathanalr ybytanetidr) roenthol) under a

SUW&' &Hdlfl&{s%lébfe%&ambﬁg ofjtivHBh lFe %Eﬁbeﬁﬁn b 5 teRfleSEdups in

si ze suitable for l1Tvery al ation

(Q@ﬂ“@aﬂ“&heﬂés(ée‘c?rf%@@b?ﬁ%r ons). Th| s may be achieved
b?ramedamam@fslaé eleg@anipbutd (VgI )mehb@dl 1’ -‘éb)ﬂbbn;ﬂlanrﬁﬁbi&é in ethyl

§ Bl ot sl bR tBRen R T et Bt e
honogeni sati on, or spray drying.
Step (b): Reduction of compound (IX’) to the alcohol (X’) may be carried out using a
suitable reducing agent, eg sodium borohydride or L-Selectride®, in a suitable solvent
such as THF.
Preferred conditions are: 1eq compound (IX’), 0.5eq NaBH, in 20:1 THF:methanol at 0°C
for 20 minutes.



Capsul es (made, for exanple, fromagelatin or
hydr oxypr opyl net hyl cel | ul ose), blisters and cartri dges

wo 00060032891 N an i nhal er or insufflator may be fPCTIB22060369
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to contain a powder m x of &SPDE7 inhibitor of the

~present invention, for exanple a conpound of the

g rak

g g 3 G40 BB i g
| "EPERIES #d copdifipristshilar &thﬁ%gdeégrph@ﬁws%@mb stefpi@)-

| Petcpee doRYitiBe arhyds Qﬂdﬁwp@und px’}, heodeqr prtdRfentdiohonyl chioride in

erably the latter. Oher suitable
e cllglélxgmetctf)ﬁ‘g {? &‘{? gl ucose, maltose,

sorbitol, xylitol, fructose sucrose and trehal ose. A

Sgiep ) ‘?hé ch)rh';%]dug@ oF R ) %yfbg &P dﬁrcé?ed ﬁ?rﬁ”&orﬁhq&mds(%) and the

usi ng electro ynam CS 10
iRy rFomP@Hﬁ“iri?@ f@ralwzoﬁﬂ ) dfs'rlghaeaemanﬁ deopgitienge similar % those

lmbsemddomswmeactgté@t(b)on and the actuation vol unme may

\Y rrom fornul ati.o
Belorel S8hne e 1 HoB PPt RS 1 SR B eHpo gLt T B Cs:C0s in
f DMF @k 80fpIfer ® fworspound of t he general fornul ae,
propyl ene glycol, sterile water, ethanol and sodi um
chloride. Alternative solvents which may be used
i PIBP & Tt comrapipd ehiormuly fle) may be hiydrolysepcie msdvidgritie compound of
Protnyed ). eﬂ*hlsg}e)é&QJn ot baklchicld ARl S vaﬂé%hoﬁ%dmﬁﬂ‘@wtable
and | ev E or sweefeners, such _as sacchari
R RIEF R R B AT Bl AT PR AL TR S eSS terred o
odbovéle i nvention i ntended for inhal ed/intranasal

i QNS lL,ed tr o
gﬂ'@?eﬁ‘:egtc?gtilﬂlogﬁ arrr{ U !)l?’{g)‘rﬁ{}l %%cgg ?ﬂ nr‘? ell éth&] l@?t%?gg 60°C for 2

df¥rer nodi fi ed release usi ng, for exanple, PGLA.
Modi fi ed rel ease formul ati ons include del ayed-

sustain ntroll ed-, targeted and

R D B ts2Sibet i re e, (368 T $5 B Res Snchgesnopad ()
asdespeibasialJsOrd. Dbed0$96), 80213234 det er m ned by means

of a valve which deli verg a met ered anpunt. The

over a dai | y dosg_agray adm nistered in a single
dogeQr, nore usuaf 1y di vi ded doses throughout the
day. REEFAL/ | NTRAVAG NAL BN NI STRATI ON A PDE7

i nhi bi tlor |of the present egntion, for exanple a

compound &Ot he gener al f or mi}-ae, may be adm ni stered
rectaily or-vaginally, for exanple, in the formof a

suppqgilifpry, pessary, owgggena Cocoa butter is a
traditional suppository but various alternatives

may be used as appropriate. Fornulations for
rﬁh&a”/va |na¥ adnlnlst&@%) gﬁ be formul ated {

G aaehp P uties (OB apecttveiidar et skt win e
fwopuskatstrocteres NChardeteriitit ayxeﬂhcal shikd &) neél-givepuh SREs , per million

y ramed rel.ease.. I

B Rkl e RE R SRR gk BT tgpe op gesionation
pf exianrediey et $, singlef; o denbiatyd! plat; doumzoiet th, ofultipleg br, broad. The
ORARN 8bectra (m/z) were recorded using either electrospray ionisation (ESI) or
atmospheric pressure chemical ionisation (APCI). The following abbreviations have been
used for conmon solvents: CDCls, deuterochloroform; Ds-DMSO,

hexadeuterodimethylsulphoxide.

Example 1
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formul ae, may al so be adm nistered directly to the eye
or ear, typically in the formof drops of a m cronised
W@ e@perPon or solution in isotonic, pH adjustrdl/IB2006/000369
sterile saline. Oher formuf@ati ons suitable for ocul ar
and aural adm nistration include ointnents,

A RS aGid i cul ate or vesicul ar systens,
such as nlosones or liposonmes. A polyner such as
cr os&ed I i nked pol yacrylic acid, polyvinylalcohol,

hyal yroni ¢ acid, a cellulosic polynmer, for exanple,
OXQQ

hy r met hyl cel | ul ose, hydroxyet hyl cel | ul ose,
or nethyf | ul ose, or a heteropol ysacchari de

pol ymer rNiexanpl e, gel an gum nmay be i ncor porated
t oget he HNtYoa preservative, such as benzal koni um

chl ori decl Slich fornul ati ons may al so be delivered by

I ont ophor esi s. Fornmul ati ons for ocul ar/ aur al

admnistration may be fornulated to be i mmedi ate

afd/ arsofatiohn fdf eitle r eiteas ef Avbphrationd 8r Gomas @. faaimmal &t ioe12s: 0.75

' Qgét&ﬁﬁ gdWat%y géjml w%%'%&@é gglg’%%ucl)f%e[eﬁg& C%@ﬁ&@dﬁm’mol) and
Pmmiuﬁhu(w) t @«deom 6he B:04crampl) i invhas: oh75 fagetopirderpivatea (2ml),
C ARRAINRY @fe Fé%@tuﬁue{éﬁ{p@}aﬂr@ LRbhaSC. 'ﬁ)ﬁ rD&ER rmktgfedwéﬁ% Eftred at

sol ubl e macronol ecul ar entities, such as c extrin

afRPs (RTERSETIReHIOF i 18aPFWR s THen Easian BYiXtE | Wasy K’iﬂf%@“d the residue
g wesiadd-vaitindge25ni0Img qeetoyiies: SvatérN 20 Thgi@(bcl’tkﬂlcl 4R Nethanbigb), water
S tion, rate, tas

b%h%@iﬂeﬁa%é] THJ(% ?esgclﬁj /\Aéars drie b”|7 lvlav?uo #o &/He 3’& {l(% %)ﬁn)pog?d {aﬁ 8 white
aS@Méﬁ@n@ﬂUﬁgmnwb@é%)of adn1n|strat|on

q:ﬁ% I f.or -1y t

be genefdal us dfawﬁ-&?%ﬁ)ﬁ “&géé‘%éa‘ﬂ”? 5'@ P7JW%) £16 (m
adhh r2|4§t(ma2h4)@ﬁ 7¢ ot @@,4861(% Hch. ﬂt%(doﬁHhﬁfdJ (s, 1H) 7.21(d, 1H), 7.90
N1 HNaLYS RN 1A IRMEXRS (AR RBsMped:, 405MABHAN-AY Aqpnat ive

to direct conpl exation vvlth the drug, the cyclodextrin

may be used as an auxiliary additive, i.e. as a
caram@e 2 di |l uent, or solubiliser. Myst commonly used

§ P bexylig acihpl i cati ons Nos. WO 91/1 1172,
MD 94/02518 and WO 98/55148. KI T- OF- PARTS | nasnuch as
it may desirable to adm nister a conbination of active
co unds, for exanple, for the purpose of treating a
p&ot I'cl| ar ~dj sease or condition, it is within the
scope of Ot present invention that two or nore
phar macgtt e conpositions, at |east one of which
cont ai NSy4 7 inhibitor of the present invention,
for exangl ¢ a conmpound of the general fornulae, nay
conveniently be conbined in the formof a kit suitable
for coadm nistration of the conpositions.

To a solution of the alcohol of Preparation 11 (2.05g, 5.84mmol) in acetonitrile containing

0.75% water (50m!) was added a solution of chromium (V1) oxide (12mg, 0.11mmol) and
periodic acid (3.33g, 14.6mmol) and the reaction mixture stirred at 40°C for 96 hours.
Water (100ml) was added and the suspension stirred for 2 hours. The resulting
precipitate was coilected by filtration, washed with water and dried in vacuo to yield the
title compound (1.90g, 5.2mmol, 89%).



Thus the kit of the invention conprises two or nore
separ ate pharnmaceutical conpositions, at |east one of

wabioelowent ai ns a PDE7 inhibitor of the presentCT/IB2006/000369
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i nvention, for exanple a coffpound of the genera
fornul ae, in accordance with the invention, and neans

f OR- m\m@m@@mb&s a@%w%zji umm @'qu'ﬂogg (;H,) f(msm)m%% A2H), 2.3

cont ai ner, divid :

eXBnpTl 26t (M 2k ! ({“t1"1)s3?|<1%11'"érﬂ@lt§r“5 f‘@t(éﬂr 1padé (d, 1H), 7.0
uged H)0r.2 [deHpaekagiH) g RIS hib{Ae1C) 3e8ameipl es and the

like. The kit of the invention is particularly

suitable for adm nistering different dosage forns, for
exXaiendrationsr al and parenteral, for administering the
separate conpositions at different dosage intervals,

or_for titrating the separate conpositions agai nst one
anseRagtionts assistconpliance, the kit typically

C QHIBdn2@6xvith étg\gp,ga&hrbwc%@wmd%ﬁérati on and may be
provided with a so-called nenory aid. DOSAGE For

admnistration to human patients, the total daily dose

of inhi bitor of the present invention, for
ex |l e ound of the general fornulae, is
typically €h the range 0.1 ng to 1 g dependi ng, of

course, on the node of adm nistration. The el enent of
the pharmaceutical preparation is preferably in unit
dedagiest @5, 0. tmalLieds suspendetién watep@oat)iaod argon bubbled through the

suhgHeykigs tbr 1Bt AndEY lSef&@?ﬁéaéb‘?iBh%‘f Béﬂb%h@i}? Qﬂlpﬁﬁé gitﬂgmg 3.1mmol).

guantities of the active conmponent

f JPﬁwr%%&HO%@'@rﬁﬁ’ékéﬁf&P ﬁrre?mrt%qus@fures Hedles aedeader 30" minutes. The
C anttaleniazdiltdfesiaumnaéca giiédm ot a@Sn ahd Bieedond dabiedd, wﬁMﬁé‘telaﬁ 00ml),

g%%%tgrﬁeeglobrﬁplaﬁd d{lﬁcga ‘fﬁ%lf’g gd(s sgboé] ¥ 3%?%33“&1 glngla copper couple was
capsnehdsy int dibihgt etheradifedimethoxjetien@0mt J6inf), under atgosamd allyi
b%eﬁf'y?etﬁ@ﬂﬁ%ﬁﬂ '3@%6}%@5 DoAY o‘f’frlcﬁlgr%ﬁgetyl QhBﬁc?é(@gﬁ‘%1 mmol)

form The quantity active conpon
pffbiis‘ih&'tqﬂaﬁﬁ ‘rravﬂ'"beéh%?th@zf @ﬁmhd]mb)swaﬁdacrdeé rQpwiserfyet 45 minutes
0 aA¢ @l dhdign trrﬁxtﬂr’@%e@@ﬂtté Eé#lhﬂforaﬁ%hl%afh@féaaﬂﬂ chik@re was filtered
oS oke At S5 BB, el et oot ipe firate was
f evaperaieplire yaciapsl ths re$idude) Gedimsolg&0 imtexaha (i mﬁnl}aplmut fefaining
u§8!ﬁst\p§r? C,gﬁg@é{p g€ fiiakiod R4 hd ¢ thg{':e F?r{ega\ﬁ bt %%rated aqueous

I's Invention are a mni stered a
i APliion of redigehydfodan satbotrte 121H§0mp bilve UBOMIDGIrig oker magnesium

daiilblyate, /’ﬁltd@d'ahd@§&)rétéﬂg$ﬁé}fuoaﬁ%1&ru9e Prﬂate{ji‘ﬁl Wes am.e& by column
rre e dai ose
EirPRPIeERPR oy sfitgPe i il A5s bledfaaniy! o The e

t bempdupdiveis ahtamedi as aryettowosil, (7 f0ay,| 27canirsol e %0f t he

PG o T 119y S TSP B St
t &-370RgS Hﬁé8ﬁh§§PC|an will readlly be able to

determ ne doses for subjects whose weight falls

BtSId EIS range, such as infants and the elderly.
Freparation 2 ion

3-[(Benzyloxy)methyllcyclobutanone

o,




For the avoi dance of doubt, references herein to
"treatnent" include references to curative, palliative

war@eprwphyl acti c treatnment. The foll owi ng exaP@l/EER006/000369
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illustrate the enbodi nments78&nd principles of the

i nvention: EXAMPLES General Methods with Reference to
t he conpounds of formu la (IV)AI of the conpounds of
fgrrrul a éol\/) can ,beﬂpr ared by the procedures
dé8ct SR Rf fhife dieRrior ObWE‘f‘PR?de FEReratiged 9o 23r08mynol) in
t metrepelcsdtirateaatithodamdeinmr uh:@mhel (egmbeméxadﬂéb E8ncS BENdePN9.25g,
a arati.Q td ar r out

o e, AR BacP BpRa iR alba e hRLETRr 2page. Ammonium
e Adeifsakasexded wnd the r@ectwo meixtofe dtitred et wowciemperstufefor a further 6

ph&p@rmgnm?e SRR REN fc%nte@'a%d(tme\/éans'v%gﬁg@wﬁ QIch | ether

EG(QF’& 1novel I ntermedi ates used thereln
a 4 Wirrte ayas CREEENIrafSPE=vagHo I dRTidle E@J"WVB@) between
ddmmherqﬂmmpmﬂﬁatgﬁmw The mixture was filtered and the organic phase

> %HSA& \%/atP m:"dtn?% ge%rprﬁ%%%!ﬁlg@ %pﬂp{&. ﬁ{ﬁrgdl: ep%vw&at%m vacuo.
pi epitieandmmounthwamotitaingodsenyelidw bit(37g, 19.9nn(l, B %$chene 1
' fl—l-ﬁg/ﬁf&%é@, 45’?Mﬁ8r §§ V\g hé’ g6 gﬁyz}ﬁrﬂ?ﬁwﬁf'ﬂ-ﬁ, 5P 2n), 4.56

SUIt e exa Ye descr I'bed
" (% itk F3t, @‘ﬂ)@ups in Organl c Synthesis" by T. W
Greene and P. Wits, WIley and Sons, 1991, and LG

repres nts a suitable | eavi ng group, such as hal ogen
oEi¥%E§ﬂ%§ate (eg net hanesul phonat e,

p Cised-fmmedotvivhetheliceciabutdnbi f | uor omet hanesul phonat e) .
Preferably P is benzyl and LG is

p-t ol uenesul phonate. Step (a): The conpound of formula
(IM) may prepared from conpound (11) and an
appropri agent capabl e of converting a hydroxy
group igiwfo a | eaving group, typically a sul phonyl ating
reagent (eg net hanesul phonyl chloride or

p-tol uenesul phonyl chloride) in the presence of a base
(eg triethylam ne or pyridine) in a suitable solvent

( yLi, i ne or_dichl met hane C ‘
{ ERRY AR by S s YR BEE S S S RragiAnen By b BRBecp.13mmol) i
ctetrdividraiirsn atiring beg7@6npasiadddd drofyisé m 1M solution of lithium tri-sec-

dblﬁ?b&f[)%ﬁ&@ ﬁr}gt'rar&dl%ﬁﬂarp{dﬁllng eyﬁ&ﬁ%ék@%‘%ﬂéf ea&mg%h g?%Sure BShlow —

T%@ di ne at room enper at ur hours
Ce Jhpdermiionfwasorliewes to IMgrmnieyrope jsmpgeatusel PO hours. The

Cﬁé@'&fdﬁr}ﬁlxﬁj}é wad q@éiﬁhéd“@ntm)é%ﬁﬁé&e%'\gl&ug doiffionf &ré&ﬁuﬁﬁ hydrogen
(M, %Wi:en 28 Bih | tabl e solvent.
resedRteBD dheciioplaTas sl cEleessbemmonpremg® (im) was added
oqb'op\maal rhaintainirghthe preet@nempakiure belowr 08t gk riiR@re was extracted
]#éncf et Tn@ etﬁ)tﬂ a%gt'atje (36%?1%9&’ fAE %rggiiﬁéd organic phases washed with brine
(30ml), dried over magnesium sulphate, filtered and evaporated in vacuo. The crude
material was purified by column chromatography over silica gel eluting with 25-50% ethyl
acetate: pentane to yield a colourless oil (1.05g, 5.5mmol, 89%). 'H-NMR indicated that
a 15:1 ratio of cis: trans isomers had been obtained.
'H-NMR (CDCls, 400MHz): §1.70 (m, 2H), 2.10 (m, 1H), 2.46 (m, 2H), 3.45 (d, 2H), 4.15
(9, 1H), 4.52 (s, 2H), 7.33 (m, 5H).

Preparation 4



Preferred conditions are: leq conmpound (M '), 1.1 eq
conpound (IH), 1.2eq Cs2CO3, in DVF at 8Q0C for 24

whewss926ebnpounds of formula (VI') are preferrrdI/IB2006/000369
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enbodi nents of conpounds off9formulae (1) (I1) and
(1'1'1) generally described in WO 02/ 074754. Specific

C grapesnsnAioxl pidmtieycloWlity) 4-MiesRizoate i s O, mis 1 and
R1s O nmay be prepared as described in Bioorg. Meud.
Chem Lett, (2004), 14 (18), 4627-32. Step (c): The
co fggrmula (1V) may be deprotected by

r ion I’Bmm ecting agent in a suitable
solvent to yiel compound of forrmula (V). Suitable
reagents and net hodSzare descri bed in "Protective

G oups in Oganic Synthesis" (referred to above) V\hen
Pis benzfy exanpl es of suitable reagents inclu

brsslytion pictiatio aaéiw@rbowl@tﬁ (29, g pmenaldn fegrahydepfeea K?ré'awas added
C améwtsle oS a AktRred 1&MLtioA NGO thRd cfdioBlityl aiddheihb P@émtdmam e3 (1.05g,

TR Eo oS, ABfal (1e) Ay AR gdenaiagpebfhe 0t6o,

ol Batriof)rin ddtrahidroftcmp@imy 20f0°¢.orhreuteacton) musirsyasstirred at room

t T .
L8 FEER TR S EB e IP fly or e esi

t Fedipepied lawtfp/éeﬁh@wemacm rernslnae)soliqu%&s rgpoveshiy fifratign and the
aﬁltr@fé@iv@bﬁrét@d lievadtio. FTeRIBricRITRAE Al Was phﬁflea@(éofuﬁfn c’h&)rﬁélography

P P}é%re'ﬁ g'&@{@;}%@{] blo\{i%\)ébl\?lﬁq]gcega& V%eﬁll\?angg Hle}ﬂs a colourless oil

ac’ee4g1|4tamrh@1 82% 00E-NIMR riraiinatddetpiea dbUr etié of traBs:tas Bémers had

h erred conditions are: leq compound (V),

Bg&%bté;'é%m c acid, 0.02eq 3, in 0.75% aqueous

a&}é{f\tMR {GOCle 40(2\4beo@2é0ém 40 e6TH®, tonpSdrids2Hhf 4.57 (s, 2H), 5.36
I e prepared by

og(li’g‘%?o#( 5@2#&2&?@0 é%lgr?rﬂ a (V) in a tw-step

procedure via the al dehydes of fornmula (VM) as shown

in Schenme 2. Step (a): Oxidation of the alcohol (V) to

the al dehyde (VII1') is typically carried out using

N&@aﬁ%@-ﬁ catalytic TEMPO in a suitable solvent, eg

adednsti-[(heniydoxy e elaputa@iIC t o room t enperature for

2-18 hours, or alternatlvely usi ng sul phur trioxide-

pyri di ne corrpl ex wwth DMSO in a solvent such as THF at

00 ® tenperature for 2-18 hours. Step (b):

Fu er oxtda on of the al dehyde (VII') to the acid

(I'V) with is typically carried out using NaClQ2 in the

presence of potassium phosphate in a solvent such as

acygedsiutibn BiAha pitradbtePBPep arﬁﬁtﬁm t1e8MRe L Binwiof ik @4-dloxhBe (35ml)

hours, or alternativel rlchl r.oi sqQc

D et el o1 ook TR, (e PR e Y Ster (@ and the

aceictiore mixtura Strtaainattrodnh mm;mratﬁi@@‘ontm mimatest Acglie maiti(0.éml, 7mmol)

f Was%fdg!gd Ql%“fh% mixture concentrated in vacuo. The residue was extracted from a
saturated aqueous solution of sodium hydrogen carbonate into ethyl acetate (20mt),

dried over magnesium sulphate, filtered and evaporated in vacuo. The title compound
was obtained as a yellow oil (850mg, 4.4mmol, 92%). \
"H-NMR (CDCls, 400MHz): §2.08 (m, 2H), 2.20 (m, 2H), 2.47 (m, 1H), 3.47 (d, 2H), 4.39

(q, 1H), 4.52 (s, 2H), 7.34 (m, 5H).



Compounds of fornmula (H) are known in the literature.
For exanpl e, conpounds of formula (H) wherein Ais a

W@ 2®6/09263t cycl obut yl ene group and B is a si ngl BChmBd06/000369
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may be prepared as describe@oin J. Chem Soc, Perkin
Trans. 1, (1995), 18, 2281-7. Alternatively conpounds
of formula (1b), which are conpounds of formula (1V)
wherein Ais a cis- or transA , 3-cyci obutyl ene group
and B is a single bond may be prepared from conpound
such as

respectively by inversion using Mtsunobu chem stry
anahggoua to that described in Synthesis, (1981),
1., @B In Schene 3, Ra is an ester residue,
suitabl e exang of which are described in
"Protective 0 i Organic Synthesis" (referred to
above) (eg (d -6)alkyl, benzyl or (+) or (-)-nmenthyl),
and LG is a |leaving group such as hal ogen or

su onat e t han I nat e, p-toJuenesul phonate
SHBBBAR G, FEHBELT e DROBF B LSRRI e
o$oltitionrofi tee dyEiby)tamzh gt Prepayatped (60iny, 4.42m0hblpm mfidine (5ml) at 0°C
C n (I it [ I r ol
STl Rt By PR 0ol il e o
v aPncartialent no@hRen ancbing residvetradissolved dnplihdsacetatad30mh, washed with
((31213 ?pdrbﬁgoric@cihg(%tﬂ)ﬁ(ét sis‘?iﬁ?t@ Qéige%ué 5‘%&?{09%%6&@ H&d’i‘é‘g%insc'érbonate
rre ve). Preferre onditjons are: le _

ol hite, OGP Sheover traarepui s el dyron et ippttes in vacuo
i Theetrogié needertahtves atrified fblyweolufror chitorhatagrapiol dvevnsitlcdyel ading with

R oBneltBEM ETREE A W3k pBaRUES » cobEfEot 1 1 55,4 g
c dFNMENCRRL, 48PMIdz)a 58.46 (rmb2id), R&dmi Pid), 2dd s, 3Hg2.49 (tn,uth), 3.4
b 4 | agt ¢ i r ' {tabl e sol vent
sgﬁ%pgg"@&%ﬂg’rﬁgﬁr g@’ zggﬁf]t ngh-éﬁsa é?H}ieq conmpound

(IX), 0.5eq NaBH4 in 20:1 THF: net hanol at QOC for 20
nPrpbtegorSt ep (c¢): The conpound of formula (XI') may be

gg'i{ﬁé&-ﬁ;%ﬁoo :. ' V)28« o1 HeNGHOREXafE
stgnpzoin]-2'(PHebrr red conditions are: leq conpound (X)),
1. 05eq p-tol uenesul phonyl chloride in pyridine at QC
to roomtenperature. Step (d): The conpound of fornula
(Mprared from conpound (XI') and the

h Xy C of formula (VI ) using reagents and
conditions si to those described in Schene 1,
step (b). Pkeflerked conditions are: 1.2eq conmpound (Xl
) , 1.0eq cofpdiind (M ) , 1.5eq Cs2C38 in

8'-Chloro-5"-hydroxy-1'H-spiro[cyclohexane-1,4'-quinazolin]-2'(3'H)-one (prepared as
described in Bioorg. Med. Chem. Lett, (2004), 14 (18), 4627-4632) (640mg, 2.4mmo}),
potassium carbonate (400mg, 2.9mmol) and 18-crown-6 (767mg, 2.9mmol) were
combined in dimethylformamide (8mi) and the reaction mixture heated to 80°C. A
solution of the tosylate of Preparation 6 (1g, 2.9mmol) in dimethylformamide was added
in 3 portions and the mixture heated at 80°C for a further 18 hours. The reaction mixture
was partitioned between ethyl acetate (100ml) and water (150ml) and the solid collected



DMF at 800C for 18 hours. Step (e): The conpound of
formula (la) may be hydrol ysed to provide the conpound

wotoobooasel a (1 b). This reaction nmay be achi evePlCT/IIBIO06/@0369
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vari ety of conditions, sui t &bl e exanpl es of which are
described in "Protective Goups in O ganic Synthesis"

( betigst d?]d Tﬁé’ ﬁ&%g ‘%\)ere Eé;%f'eﬁéd Q;ﬁd ﬁ@%hé?t@%a@é ?eextr%c&)d with ethyl

ound
f getge HB‘H% Wﬂedwn% an%l awl Pﬁre)cteidgnte &4y} pes&e- The pombingd organic
Cbl%ﬁes wéﬂ@&h):entﬁa&d lﬁﬁ’réduo%d&ﬁéi résRIup eritOckicdl with) watsr and methanol.

Cr I%?&??%(Qg"gi ﬁrcﬁa%te gvere %rgﬁé%gdrc)op.lgglgﬂg%{% o%r:éﬁ}% over silica gel
s plet:mq witwedichloromettiane dasiishlomomesisse e athylvacetate (e1)po appere the title
SEEHSIUNE 88 an Qhwhﬁ&g&.e' @édm(@ jhgﬁneﬂ 6@}1 fts (d) are

given in parts I on ovvnleldfrom

D R BNS 0 ROM1 2] -G GIRC 1 61 2Bl B (Mo?H), 18

d@ﬁlﬂﬂaz 8 ah, o), Q@J(rﬁum)eek%s 2?12 .4 (%}nzﬁjrrg%lt(lﬁﬁpnél% 4 (d 1H), 7.0 (s,

b?'ggéezt(q’h@ n%étr@%‘-g%gg??gs@ ug; vvere recorded using

either electrospray ionisation (ESI) or atnospheric

DE%?JQ%E@ ghem cal ionisation (APCI). The follow ng

ons have been used for comon sol vents:

iy loRe1'H-spirol[cyclohexane-1.4'-

h gﬁﬁ%%@rgq g,eg hyl sul phOXI de. Exanple
1% - 3- (é' chloro-2'-oxo-2'.3"-di hvdro-1' H Shi ror cvcl

olrex -1, 4 -quinazolinl-5 - vDoxvl cycl obut aneca
rboxvli €¢oa To a solution of t he al cohol of
Prepara iy (50ng, 0.14mmol) in 99.25: 0.75
acet oni ¢

Ctr,&ovvater (2m) was added a sol ution of
peri odi cyad d7(82mg, 0.359nmol ) and chrom um (V1)

oxide (1.6ng, 0.016mmmol) in 99.25: 0.75 acetonitrile:

WAt2M s¢l2iidn) of hoedmtriahlpiidecdimitdyir seiide icomptee rip eichlbranesthane (1.8ml,

b@'eﬁm‘Mo%%s aTJb%d rt@%C dsBéhsmnxcﬁ%gb | Sicbidi Bf P?e;paFa‘BBrﬁTV (400mg,

nmper at ur e for I on m Xtur

f p|9tng}ogdp @ﬁ’ﬂo@ﬁ‘é"h@@% (190 amdéfwer&aww migoresfrrehatzgom temperature
acwraghtt A sRurawat ﬁj’ueo@\'s&WnO@rhédU LJnC hedrogen EE%B%!@'U oml) was

d
il = iR et e b P R et oGyt acded and
( B@rmgsult@ntosofidroligctessdy filtrdtidnNIRe (HR6 e@vBDNd AGBMttitdined as a white
§elhd%%30§r{8 o§§9mm$| ?196 .65 (m 5H), 1.79 (m 2H), 2.16

2.72 (m 3H), 4.64 (m 1H),
6 "&NNR:K,DGDMSO 74001\/‘[4?,) Sty (m7 1801 1¢4@,(m1 2jl), 187dm, GH), 1183)(m, 4H),
1203%({}%2 %Qm 41—5“@387&2214)@%)@ 396 M, 11, SPEMISH 20 (q,

1H), ";“86 (s, 1H5rFI)_RMS m/z (APCI) 351 [MH]"

Preparation 9
Cis-3-[(benzyloxy)methyllcyclobutyl p-toluenesulphonate

O g
0,

3



rrafis-S-2
d' -chloro”' -oxo”™' .S -di hvdro-i'H spirorcycl ohexane- |

wO 2@aiogesgol i nl - ' - vDoxyi cvcl obut anecar boxyl i cPE/IBROTE000369
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a solution of the al cohol 6% Preparation 1 1 (2.05g,
5 84mmol ) in acetonitrile containing 0.75% wat er

PRIk (MRSmAdGefmal) Pl W-ioRBngdulphbiiyd hiorad {40)2gox D8lemmol) were

i T e PR 28R S

Viaoml) sididg rat )5°®vasd thebdredctian dniktoe wass pliresli & Hoyn |t¢mrwatﬂ@rfor 18
2hcﬁ)§J e rddiiok %ﬁﬂu |\ cﬁlﬁ%ﬁ'vﬂtht Jﬁodméthﬁﬁﬂ %ﬁﬁ)eWaQ')éd with 2N

at 1 on, W th wa ried i n vacuo
yhvsrashiorie agid( 6@%@@\%@@‘1(%‘19@@6 S@ut@ﬁtﬁs|S°d'8@%ydmgﬁf|\u9ﬁb°“a’fe
( d MMTEg}teSIurﬁlsu%hét@ fildrBd add %vzémiraté?d-l)n vdcu6. Ting crude

rpﬁ;’ten%] vias( gunﬂﬂ_bby c&»luam( %tom%ragw %\ge( rﬁlllCi 'g)el glgtlnzg \?‘hd‘l pentane:
1¢thy| adetBte(($9:1,19),,4: 1. The(title caripound vwias (obtaineges aloRiveriegs il (24.8g,

( MH] + Preparations Preparation 1
ﬁP gé]ﬁfzggf% v) net hvl | - 2, 2-di chl or ocvcl obut anone Zi nc

dlht;NMEG(CEK@a. 400MHIDI5Y 956k, B Bener d H n2 dafrer 27)38AF s, 3H), 3.4

nﬁj sbéhph&)qmt P UGt '?ﬁ FUREDS). QRMfSQﬁ/zltéSI) 347 [MH]*
nut efore the addi tion o copper (I1) sul phate ‘

(780ng 3.1mol ). The reaction m xture was stirred at

r PRiBbi@OEN at ure, under argon for 30 m nutes. The

dgmmtolm-& atlirond or 4 hours The resultant zi nc/ copper

coupl e was suspended in diethyl ether:

1 2- di met hoxyet hane (70m : 10ml) under argon and allyl
(4.6m, 30mmvl) added. A solution of

r | or oaceby hloride (9m , 81lmmmol) in diethyl

ether: 1, 2-d; gxyethane (58m: 7m) was added
dr opwi se ov 1 nutes and the reaction m xture
heated to refl ud for 48 hours. The reaction m xture

was filtered through Celite(r) and the salts washed

with diethyl ether (3x70m ). The filtrate was

evaporated in vacuo and the residue redissolved in

hexane (150m ). The renmining solids were renoved by
filtration and the filtrate washed with a saturated
agiegds sol ution of sodi um hydrogen carbonate (2x1
00m ), Dbrine (80m ), dried over magnesi um sul phat e,
filtered and evaporated in vacuo. The crude nateri al
nWasegiurhi dartaatey730mig, aredmintot) vetscegides koya etiread gispénsion g B'-chioro-

eI “t ' (%&V)(LA gpl%gctyglgl/é’x ﬁé(‘?gf quxr@i ?Iﬁr@%lg ﬁ}%}@ (gf%}ﬁg,t 1 {&Anmol) i

was oDt al ne
Zmniﬂtlrruifbrmm% (Zrmmnwnre( @@@m migeavPp3ted ;5@,8 L. Afign 5(pjputes a
2|§Q>|ut| éfathé tBsylgtléDof P%pgpatl()m) (#tdmg, 3 O%Ehn(dl')\ in diMathyffodfamide (1mi)
repar at | OI’]8
was a ded and the reactlo mlxture eated at 80°C for 18 hours. The mixture was
extracted from brine (80ml) into ethyl acetate (1x80ml, 2x30ml), washed with brine
(3x100ml), dried over magnesium sulphate, filtered and evaporated in vacuo. The title

compound was obtained as a slightly impure cream solid (800mg, 0.86mmol, 96%).

Method B



3-r(Benzyl oxy) net hyl | cvcl obut anoneTo a sol uti on of
t he di chl orocycl obut anone of Preparation 1 (5.98g,

wQ@320000m%p1 ) in met hanol saturated w th anmoni uP€T/IB2006/000369
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chloride (90mM ) was added 388nc powder (9.25g, 142nmol)
and the reaction mxture stirred at roomtenperature

P8 2N Ses @’Eﬂ%git é”ﬁ}:&@kﬁ 'H%gir lo"ﬁg%@ 1al‘(au$'15folin] -2'(3'H)-one

reaction m xture erature

{ @PONBI3 Sortvoo & dmpayFATReTide (FB) FTING PR Frvasuagided potassium

C@érbdn%(er @ﬁg}) 9 jlf ?ﬂnnﬂ@b tafid WBshRh- Ei’\'(‘lt){’g dlﬂﬂ?r)’dl) ghbegaction mixture
iltr centra a

r@@% %FU@" PRI i0 pingiee & BT e oA ﬁy‘-io frty‘% %&@Sﬁ%g ;E’tﬁ%"afa“m

wat(easd, mnﬂrﬁlol) 'Eh@mmh)ﬂfdﬂmemidasﬁrhl)l Tiex mc’amdmiﬂtwe was heated at

O%(?‘gﬁ%rczﬁ’nhog%e ag Ea el o to gg{e'r'qﬁetﬁ’é/l%f 7$E19 @gﬁﬂ Ué'{'lrred for

c thpowres ands;ha)rbsuﬁmmeca@tage qp@qeqtegd,\mbfpl’qratpg aneg) wag@dgﬁwr;pethanol
E&@ sohlih'ﬁ%séo@%g iR didiPdhhane; Biterbd tr(r&]ghld:&hte%rﬁjothé Mesulting
r

atg H)vapcpg‘rgﬁdlp dg?;qgntoyleld {he tltlel_gompoun(? ag a Q%I_rgnkture of trans: cis
qumamr(gm[nglmydlerAjyl I cycl obut anol To a sol ution of

B T, PR AP o S S TR 2, 05

d(dypwh, Sl &, PHMVMTEI (ot 11 H) 585 (bs t1Hi),L25 (d, 1H), 7.05 (bs, 1H), 7.1 (d, 1H),
tri trahydrofuran (40m),
n%%?‘ﬁﬁ% é)%% sﬁ%glnhmz‘ﬁger ature bel ow - 650C. The
reaction was allowed to warmto roomtenperature over

&é@ggﬁ,@mihe reaction m xture was quenched with a
sa' urat ed aqueous rsoI UI qn of  sodi h dr ogen

hgdhmm]gq 'Hgyan@le (4m) was added dropvvl se,

mai ntai ning the reaction tenperature bel ow 100C. The
m xture was extracted fromwater into ethyl acetate

( and t he conbi ned organi c phases washed with
brine 2] dri ed over magnesi um sul phate, filtered
and eva in vacuo. The crude material was

purifie L0l um chromat ography over silica gel
el uting t’ﬁ $5-50% et hyl acetate: pentane to yield a
col ourl egk oil (1.05g, 5.5mvl, 89%. 1H NWR indicated
t hat a 15:1 ratio of cis: trans isonmers had been

( %t Hm%n EIE[;' (t%?ﬁng% di 91'\’?'%31 édjnlg %5 (nndlcl'ﬁ%bwet%aﬂé) (15ml)

4 wWa2 a(jSed d’rbb)wlsé’ icB@ sélationsithe tnmgﬂatheapf Bfeparatlon 10 (3.5g, 7.9mmol)
4Tr{ aPﬁ?l%mre ﬁ@gé’drﬂﬁg dTﬁ'Fer})éQ&l\'Sﬁ |n9>9h'r'év§tlrréd Bt Hoﬂpféﬂ?p@ﬁﬁtlﬁe for 18

ion o azodi car boxyl at e (28@ )n
[ ﬂ‘ﬂotlrét Fhehpirise MaérPOP% @tomgattga@g@qagqjﬁvao OR 8f 30 ium ‘hydrogen
Stclafbbﬁﬂe S0k 22 sBifred Dril By @l‘f@bé&ic}éhce&i@@é& l'rh@fnlxture was extracted

PR Shabor Shir, LR b AR G s o
1 Indgesiliny  sulpttass, r iteyedr eﬁcmrea/apqrat@m 1)7 aacucaodhemede material was
r 88 ABed U R tNRTe 36 ieldSfle Atie cBABbUNd as a 91:9 ratio of trans: cis
products (2.33g, 6.65mmol, 84%).
TH-NMR (CDCls, 400MHz): 1.3 (m, 1H), 1.5 (m, 2H), 1.8 (m, 5H), 2.4 (m, 4H), 2.6 (m,
3H), 3.8 (d, 2H), 4.8 (m, 1H), 5.7 (bs, 1H), 6.25 (d, 1H), 7.0 (bs, 1H), 7.1 (d, 1H). LRMS
m/z (ESI) 351 [MH]"



tenperature for 18 hours. The sol vent was evapor at ed
in vacuo and the residue redissolved in diethyl ether

W@ 3®09269The remai ning solid was renoved by fiPCTE20@000369
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and the filtrate evaporated4in vacuo. The crude

material was purified by colum chromat ography over
Shkdadf BRAm@edt hip W th 1:10 to 1:3 ethyl acetate:

pentane to yreld a colourless oil (1.64g, 4.8mol,

88% . 1H- NWR indicated that a 15:1 ratio of trans: cis

I Sherebikty bbitle Rempounlds af foenlia U NMRIGHOPEEBmag 66 Mezpured using the
: .67 (m 1H), 3.53 (d, 2H), 4.57 (s,
2@?@9%@?3’@% " 7.37 (m 5H). 8.20 (d, 2H). 8.29

(d, 2H). Preparation 5 7rans-3-r(benzyl oxy) net hv

PeBEY RDUERNBHEZED éhz§|ﬁééﬂéa@£ys@f tﬁeh%i/Bro%lEr eess %fqo}/@lfc adenosine
Pr e aration

wESRGRgsRfele @6&62 fo tﬂ é@dgr@alnammmoaa.%% ﬁ@gﬁé 2 Muthwel plate,
9P_6Emmlzyme PHVeAP 202 Bind festad dorhpeaind€ aed inoubatddxdt wecen temperature.
Zi‘flwéd ri%%{bgt?ﬁn’r Psg rﬁrr%ﬁ?{%&/; l?j gmf o;oﬁ E’F%{rﬁee%r%llg £ ava%‘?é Iy't:crlum silicate
c seintdlation aprexdmitn assay UBPAIT heads espntdiningweire ewpmt% Yirinm silicate

ab%%&ér@ﬁﬂaﬁ;ﬂb‘iﬁ@ H?ea? Aok, Blus %ddrbﬁﬁché‘fqﬁ@gﬁﬂme reaction, [*H}-
carbonate into eth

¥ acetatelgOl1 1’ dried over
nadiEs P Kuihgeae o produes adobintionsl afhas lgtecied Ry}, geintilation
Theurtdrt Tiee Gmmwﬂdlgwspr@hicédi aRstiiaSomelstes ek ties bmount of product

( ?ﬂrm% an% tﬁg%?rke n’?(%ﬁﬁ of Z)(mé C?% %aﬁrﬁlﬁ%%al ﬁ?&alggd where

4e329'n(eqand BHpstratg, aﬂ'ﬁ|n(:lgaatezlH)oneﬂl@zba(:kgro@ﬂl)&gﬂale@memumm‘rc@ wells
7 efiidk Lénte?inlﬁé ke @ﬁé&hﬂc&)ﬂ:@ﬁ RURCHR aﬁﬁﬁtéf Lupra- maxnmal concentration of a '

p-t ol uenesul phonate p- Tol uenesul yl ‘chl oride
( Knove D AR Nbjon ks e et P Fie i Ghally serirligghand fs Ko
Sl 4 tah@Bpeefiic bEtRitCysdraiet aaml kiretic Hu@@@meﬁére @Be fm PO, inhibition

it e e DR oD Sper T by GELRE oY fooHonTes e to te

s olavigwin vaisbackgiowndtrespoasesi Hsingthese datal at’hdnhibdion dralee is calculated
" Rlids m&%&.mmgﬂah.mﬁ%lses(c?b@aﬂeh washed with 2N

Ir oc loric aci a saturated aqueous sol ution

<l ditBgeriigedonate (30m ), brine (30m),
dri ed over magne3| um sul phate, filtered and evaporated
in vacuo. The crude material was purlfl ed by col um

r ' I
o RPBEAERRR bttt o Blebpel R el Edistlonss. g o
colourless oil ( 1.53g, 4. 4rmo|) 1H NMR (CDCIS

ApOVHZ a2 15y ZH), T1&3F (M 4|-|) St%ck“* (%Olnsr-l“),
R8adent 1H), 3.4 §slirce2H), 4.49 (s, 2H), 3 (q, ml/HHQOmI

1AYJ

2

7032 (m 7H), 7.75 (d, gmncqqtr@m at | gtppc?ntratlon
S [ HEPES Toufef) ( DETZVEiGRY) TSGRV CT ODUTYT >0Xy) - 8 ~TBHOT 0
) it

in r.of {"\I{"| ohexane-1

MgClz Sigma | BmM 1 5
Pluronic® (detergent) | Sigma 0.025% 5% 5
Millipore® 18mQ | Millipore 940

purified water

The stock buffer was adjusted to pH 7.4 at room temperature and then filtered through a

0.2 um filter. The stock buffer is stable at 4°C for 1 month from the date of preparation.



qui nazolinl-2'(3" H)-one
8l - Chl oro-5' - hydr oxy-1' H spi ro[ cycl ohexane- 1, 4' - qui naz

wW@bkinp99( 3 H)-one (prepared as described i n BPODIRR006/000369
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Med. Chem Lett, (2004), 145(18), 4627-4632) (640ny,
2. 4mmol ), potassium carbonate (400ny, 2.9mmol) and

J€§‘r ﬁfeot‘ﬂﬂ/'@f éx%@?r’ﬁgnt Boﬂﬁ@@bburﬁ/\/ﬁlb@mﬂotﬂﬁm@aﬁa’mle from Sigma) was

ORI 5 TeE VAT B B CObP AL ogp né soluton. This
Rv=epahiatddisy Gefatiog a2t@kmdto )BSNBOHﬁlﬂlEﬁﬁS(DIWW mam de was
added in 3 portions and the m xture heated at 80Q0C for
a further 18 hours The reaction m xture was

! of gtople1 Ale BRASOWIIN gcet ate (100m ) and wat er
(150n1) and the sol id coll ect edby f| Itratr on. The

hases were separate the a hase
PGCRTA wet Basaackn AR erw'ﬂ%der%% b R RIPT R B Somagenety
aegﬂr ariq@otﬁrr a0t gdvalumies ietahgropratay sbelledTthieese Ghdi1ABABSA solution is

centrated in vacuo and the

%ﬁl Yt 29 fb?ﬁ%ﬁ ﬁ wat er and net hanol. The
conblned crude producrs_mere purified by colum
d&ﬁ ﬁ’ﬁﬂbp&frﬂ?&)&%cl@‘}’(ﬁ% BaA §i6ck @Rltios Wdé rdhgovet Frlbm storage and allowed

0

romet hane to di chI or onet han

(1030 618 b HmprTaLES e DB Ja S abing PER g soluton as
srghd\,d; (685ng, 1.156mol, 64% . 1H NVR ( D6- DVSO,
400MHz): .51.1 (m 1H), 1.4 (m 2H), 1. , 1
(m 2H) 1.8(m 2H), 23(m 1H)125(m 4H), 3.4

14 peBSAessav ffen ), 6.4 (d, 1H), 7.0
(s, 1H) 72(d 1H) 73(m5H),78(s,1H).
Preparatiaon 8
8' - Onl O $ o/ s-3-|(ygeoxymet hyl FEFI obut FiSky) - 1 H
- SDi r of cvc orhexane 1./4" - qui nazoli n&erﬂ:e(rtﬁétrbln) one A 2M
sol ut i an—of—boropn-trichl-ori-de—eiHet caal £ ol rrplex

L\ Iyl SUlrT T uc U

in di chiisPyfesieske (1l $HM 3. 6mmol ] was added to| a
suspensiion, BBAsiek benjzgids @l cohol of 0POeEk at i on 7
(400ny, MmmJ_)_m—dJu‘h' ororethane—{10r)—antd—the
reaction mxture stirred at roomtenperature
OPRIpAIgh of HaskidiCanhpaindquedostragol ut i on of sodi um
hydr ogen carbonate (10m ) was added and the m xture
stirred for 5 m nutes. Dichl oronmethane and water were

afitee dcaarmpundheofr &xamplant’5s e |WOC RI0ER14d DFatbPryPFRKSH -chloro-

T bl Lﬂme&e%@ 1'8)-f treramdited‘C d A)
%@ o&%&lhﬁe@ﬁ@ﬁﬁ (@4\0@1%&9% %6 )Dlvsot I e C ompoun
waivse(cm agigndaid.42 (m 2H), 1 57 (m 3H), 1.82 (m

2.05 (m 1H) 2.45 (m 4H), 3.38 (t, 2H), 4.58

. e 4°G."The vol f
%ﬂw Bolfton pippeteh In (B iiis 1 e g S arc e vgume o
c:{rﬁmrza}du@@u)aﬁe‘ollwm:ycl obutyl p-tol uenesulp
honat ePyri di ne (14.3m, 176mmol) and

p-t ol uenesul phonyl hIorlde @20 2 105.9 ) were
ad@lkunetdd DMSCH(nl T on MM-@%%@Q{J—S#—PF ation 3

(179, 88.4mmol) in divddcorowsiitaneompound

it

The 30x Max control is a solution of 100% DMSO. The 30x Min control is achieved using
a 30uM of Compound A in 100% DMSO to yield no enzyme activity. 5 ml of a 30uM
solution of Compound A can be prepared by adding 4.962 ml of 100% DMSO to 37.5 u
of 4mM Compound A.



(90m ) stirring at 50C and the reaction m xture was
stirred at roomtenperature for 18 hours. The reaction

worRoob99nas dil uted with di chl oronmet hane (50nP¢T/1B2006/000369
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washed wi th 2N hydrochl ori 8acid (50m ), a saturated
aqueous sol ution of sodi um hydrogen carbonate (50m ),
dried over magnesium sul phate, filtered and evaporated
a The crude nmaterial was purified by col um
Qﬁ%ﬁétography over silica gei eluting with pentane:
ethyl acetate (19:1, 9:1, 4:1). The title conpound was
obt ai ned as a colourless oil (24.8g, 71.6muol, 819%.
1b|h %4@%3’35%%} as'él)éy gﬁfférmas%i'azpare%j ds &é’fé(ulea '%ep‘)lously and
(s,
4kept(>mcefpl)lneqde§ (m 7H), 7.8 (m 2H). LRVS mfz (ESI)
347 [ MH + Preparation 10

S Lo fs7tr ns- 3-r(benzyl oxy) met hyl | cvcl obutyl ) oxy)-8' -ch
| ofe- %%i rorcvcl ohexane- 1, 4" -

aui nazol i n1-2' (3' H)-one Method A Caesi um car bonat e

%ﬁlh r%wzééfgﬂ) b eBRmettiie’ , Las Yelithinb& JariUHB &ATIURN 0Pénzyme

5reqnm’r@>gma1n HO99eRB plgpRl b HE Tapes, WiNlst Gemaiaipg i fip lipegraportion
bf)th@ P@cﬂ&ﬂ&ﬂ@esslelﬁ\?m@s)asséssdd ek $10Psirdveiab(EPH)cAMP wil
mg Jg@ %g on mxturfet heasted to 8Q0C. After 5

% YEysg Bf"ﬂﬁﬁ 850YPe PHES F5&Y1 ate of Preparation 9
(710nmg, 2.05mmol) in dinethylformam de (1m) was added

_?quzﬁ%esom%tl on m xture heated at 800C for 18 hours.

was extracted frombrine (60m) into ethyl
acetate (1x80m , 2x30m ), washed with brine (3x1

O@Hé dptintl§dtiel oM asSByT12E Dbt Gt PhLA USIng Eéll [ys2teecbnédiniing full length

vacuo. .The tit ound was ta

SEBRTA 3G RPE e RSTs: THP eatebbricn T RB gy ™E MBS ete sampe
96%nkndviat, ko theBspecitic saivityt ofdime ofll IBatecih luegdbassa measure to ensure that

L s 0 ui
H;h@yds g%tl\”&/ @Elr gLnélr% Ici% P%@&g:%%}? ngr r?gr%nﬁgé b£'t1:ﬁ vér%tlon of
sp@nopntn@jloa/pctgmc was added potassium car bonate (590rrg
4.27mmol ) and 18-crown-6 ( 1 .1g, 4.27mol). The
reaction nmj xture was stirred for 10 m nutes before the
aw&%&%ﬁ of the tosylate of Preparation
9 (1.48g, 4.27mmol) in dinethylformam de (3m). The
reaction mxture was heated at 800C for 24 hours. The

g]tP?SEE?‘gg) ?@%zﬂﬁé‘ﬁvsg pFéBEr%d%H EF<’épt arebbhangla pﬁ?o%ﬂétely%@éh)ahquots to

m nut es and resultln rec

c rduee tte) nRbey (of ﬂ(r&??"«'ﬁtﬁa‘ﬁnﬁ’c\ﬁ/&sﬁ@d "WPY"W P'ﬁa WS {f'ﬁ volumes
seé uﬁed’%mdk@@ﬁl(ngdeD%V/ﬁdﬂa @hkﬁﬁ@lﬁ(ﬁﬁtlmaHfEDiEfAhst difutell to 1/8000 and
e (r) and the resulting filtrate

Q%ggé?ggbﬁﬁ) vacuo to yield the title conmpound as a
9 1 mxture of trans: cis isoners (887ng, 2.0muol,
56% . 1H NWR (CDClI 3, 400MHz): .51.3 (m 1H), 1.5-1.9
(m 9H), 2.4 (m 3H), 2.6 (m 2H), 3.5
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Svassay

| scanepamenta tasel db?elmmltltpdhe @fssayowa’lerloa gi|4plyenzyme

t §dlt§f5}\ % ldisggﬁs%d %r‘r‘tb %t Jco Al %&%ﬂ@%ﬁ%&;ﬁ giving an

i cg\teéa“b%‘él@ﬁoﬁﬁm@mﬂal l'y bind |inear

nucteotides, thus the product
5" AVP binds to the bead to

of tne’enzyne reaC[IOﬂ,
produce a |i

ght

sﬁ)gﬂr?éf‘e eQMETAfUEoR RS BERREE | W4S KeRtopiiqel REPT 9rsaefunt er .

The anpunt

of signal

produced directly correlates with

traje schtlon

enzynme and substrate are |ncubated al one.

bﬁ%‘&fb@ﬁﬁig is’dofHpBbed & a%i‘tﬁl-ér & ‘Enlfaﬁxﬁll%
fromwells

contal

no enzyne,

K for the enzymes batches to date is as follows:

PDE7A — 20nM

PDE7B — 100nM

The

%Mbsanﬁ IR radiolabelled with

nt ai ni ng
SHpA- %Hk?ﬁaw) cT@ﬁc%ﬂ%'ﬁ%'P% OBFheasm%\% lﬂibeﬁw BN'” determine the
| vinkdst@ed. Each purified batch of enzyne is quality
controlled and its Km Vmax and specific activity
deternmined fromkinetic studies before use in conmpound
i T foeparation of 9 ml of substrate solution using a [*H]-cAMP stock which is 1mCi/ml

and 24Ci/mmol (therefore 41.66uM) is described below:




studies. The inhibition of the enzyne, by a test
conpound, is calculated relative to the nmaxi num and

whawkgrwand responses. Using these data a % i nPCDIB20@1000369
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value is cal cul ated rel ati\Sé to the nmaxi num and
m ni mum val ues obt ained.' Preparation of Wrking

e s Togfres 13T o e Roup Rl b BBUAAB [ hal SR volume

ackj 303, dela kbdlmhbﬂmcth@assawpmetmer atur e and t hen
filtered through a 0.2 mmfilter. The stock buffer is
stable at 40C for 1 nonth fromthe dage of
pFrepinabassenicaMP] ple-2§al! ivfequirgsepe retM [MiciAMTewEppgRTred.
Al bum n (BSA, available from Signma) was added to the

required vol unme of buffer to creat . 5, .0 SA '

f 9 Iof gehstiate SRlutiahwas RERRargE Y dUiAg Q%Fﬁ eﬁﬁﬁﬁ?@%& Qpjizhle from
1 0% BRAm pRitidd7e N erasts) hupes Pr eparation of stock 10%

BSA sol ution 1g BSA was dissolved in 10m purified

wat er, m xed by inversion to ensure honogeneity and
afrlhéwfaetct icBnckffativh of WAMPES/as RieBADINEP b adkdigy 3 Isabplesed 15 ul into

tub The 10% solutiaon is.st 5
¢ SR aigh e AR Serey B RopiEidt BB el roh digkh Emen
swbsltheo addeisandeinovbek ¢auated sh arfacpen@ndn aldpoveebrano. t haw
out at roomtenperature before being used to create
the BSA working solution as follows: Preparation of
10h¢ canoeitiation BiSadisligeny istsieterminedpe grfaliowsg egratinandar d

Cgﬂp&m dnd@ifh) Sontrol s The conpgwnd of Exanple 75 of WO
/074 54, 5 -carboxypropoxy 8 -chl orospiro]

cycl ohexane- 1-4' zZ H) - on
e (hereinafter &%ﬂgumgﬂe %ﬂﬁg)é§°§§ne;gfs%“é%
4nmM st ock sol uti ofdpor/épar ed (CitMaID0% DVRO can be st or ed
at 40C. The vol une of DMSO can be cal cul ated as
follows: Volune of DVBO (m) = t of conmpound x
250e myicectatian isdepeyHividgd by éﬁgatmufmr%@ Biufipocehing 8) the assay
| $lafe, SOl ution of 100% DMSQ. The 30x M n control is
achi eved using a 30nM of Conpound A in 100% DMSO to
y| eId no enzyne act|V|ty 5m of a 30mM sol uti on of
12 nafili Jielh hepds. 962 ml of 100%
DI\/SOto 37.5 M of 4nmM Con'pound A Method On t he day of
assay, the 1x final assay buffer was prepared as
d@hasrhediegierase §aé|b9a<§n(arttklé‘p>§lllea¢e)i e ayaiahlp frapdiegysham.

Ki netic Studies

Following the manufacturer’s recommendations the vial of beads was reconstituted using
28mi distilled or deionised water (~20 mg/ml). The reconstituted beads are stable for 1
month when stored at 2-8°C. To prepare the beads for the assay, the reconstituted
beads were diluted 3-fold in sterile double distilled water (~6.6 mg/mi). The beads can

settle, so were constantly stirred / agitated whilst dispensing.

30 ul of the ~6.6 mg/ml beads are added to the 30 ul assay, giving a final bead

concentration of ~0.2 mg/well.

Compound dilutions and “background” wells were made 30 stronger than required in the
assay plate to allow for 1 pl compound to be diluted by 29 pl of other assay components

(14 ul enzyme and 15 pl radioligand). Thus for a final assay concentration of 10 pM, the



For each new batch of enzyne, the Km was detern ned,
and the anmount of enzyne required to obtain ~1000cpm

w@e@aahebn 45 m nutes, whil st renaining in thePCT/M2a06/000369
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portion of the reaction pré§ress curve, was assessed.

I deal |y <10% of available [3H -CAMP w Il be hydrol ysed
during the e as 1S Al bl ks B¥e d
&BWP 6['9['136 ea{g‘q%wﬂ mttﬁ]ec %ﬁ%d %een Eﬁa fg S ompoun

assa arri e out usl ng
@ed bugplisthinet 004NDHBO; (ngarbuhdidel léh@ HnBHRPAP e PWBSIOHS) This

?Q@Xr@?ﬂﬁ'%@dﬁ&Bﬁ%ﬂ@Méb't&Beﬁfadéhe enzyme in this cell

te sanple 1I's unknown, so the specific activity of

the cell lysate is used as a neasure to ensure that
tmalﬁmcgptivity per well is used despite any
baich- atch variation of concentration/activity.

Preparati on of PDE7/A/ B enzyne PDE7 stock enzyne was

PILE Rt edmpmdkvmt tratsfefrzanﬁtoumsmtapleorpulhﬂteéla,%sw plet¢ immediately
aliquots to re fhe number o t

e T SLBT i SRl e o R i LR e Rote assay
Qts, RilovidaERy VB & rszwatasmmmonqm fiPDETAaY solunnlelﬁOe@I wih a final
1/ 8000 and P 7B to 1/ 100 C 8 lat
S I e C‘Wﬁgnt%% o P@eﬂahper Ste Hgn §9$légh by a plate
Rieaeanad inoubated %@)mMemoenalwe foe 483 min @\ th@?@!ﬁ %‘alﬂﬁos phat e
(CAWP) Substrate solution The substrate is corrposed of

a mxture of unlabelled cAMP and cAMP radi o] abel ed

WB i ttriumni Sikieatd BPE4 SR¥FYeadshiers BiediadfechisnHna fongifR stirring of
Ttﬁg %Ea&f to lgRAElevEA\YE nB\ﬂJtloln nﬁj@lte%%g@yrkﬂ?até hﬁ1e\ﬁldtélwe§tﬁeﬁ @6aled using a

aration subst al utign n
[P <eAlRP 258 KO eh T ERBFTANT AP0t Py Dale Sheftor. The
( b2k efepé eneh dilo@BaNY seige drﬂ'simlmthxadbetmeé epmnlmtfeoplatehéor 1min at
e nmes batches to date is as follows: PDE7A- 20nM
B - 100nMrhe assay requires 15 m of substrate
solution to be dispensed into a total assay vol une of

39heg[}>late§ Gefb gr})ﬂala}i WhizQithdle taRatfaabuRbats erafplé SIXTTRCount

ass ~25nMis requir

4] (v e FEIEDERSY), oGP G ST Pb DG e per
pg\,glg_ared by m xing 10.8 m of [3H -cAMP (avail abl e
from Anersham) with 8975 ml of assay buffer. The exact
concentration of cAMP was determ ned by taking 3
sanpl#s wab fittds tia signaid ervetsing aleps savares aigoridh.
Starscint(r) (a scintillation cocktail, available from
Perkin Elmer), was then added and the t ount.ed on
aThe lfeuvﬂlléﬁrwﬁﬁrPOQV%ffﬁﬁ’wt?)%(gYaé‘iﬁ usigehe G fP%&"? eGP
radioligand is determ ned by the foll ow ng equati on:
[ Radi ol igand] (M = DPM

ICso
K=

1 +_[radioligand]

The PDE7 inhibitory activity of the compounds of the present invention was tested

according to the above protocol. The K; values obtained are as follows:



(2.22x1 012) x (specific activity) x (vol une of
sanple) (dpmiCG) (G /Ml) (L) The concentration is

W b@a/ogevi ded by 2 to allow for the x2 dil uti oPCT/IB2006/000369
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occurring in the assay plate. Preparation of 6.6 ng/m
Yttrium Silicate PDE SPA beads Phosphodi esterase SPA
beads (Yttr[Bmwid NEaTER; mm T&bl e poers Amer sham
Fol | owi ng t he manuf actlurer' s recongﬁmdatlons the via
of beads wap reconstitjuted using 2 distil|ed or

dei oni sed waier ( ~20 nofed). The nemonstituted beads
are stable 1—rontt ren—st-oreg—gt—2-86€- To
prepare the %eads for t% assay, Hg reconst| tuted
beads were diluted 3-fold in sterlle doubl e distilled
water (~6.6 nmg/m ). The beads can settle, so were
constantly stirred / agitated whilst dispensing. 30 n
of the -6.6 ng/ M beads are added to the 30 nl assay,

ém@e@ final bead concentration of ~0.2 ng/well.
"back rou

ilution ils.were de 30
PR SalBging el JhisRags i SHEPaLats 2l R o TogveRion and
1 cahpmerpdmn disk 0 obea dpbtatmtecinby s@@ctma ofhibitothesf #iesaBDE7 5'-(3-

¢ 6&8&&?&%0&@% mwlon%gé% {:l@ﬁ] aﬂrg 1'1‘ q%rgé%nﬁ 'ZQﬂnggne Tﬂ%%tructure

ssay I'on of
mqfst injleitont 5aemmem)prDMyh%wblemsalr%@/@iot\@@ﬁeﬁL4aﬂ@lnaza>hmi1@ (1'H)-
St,Rsls of conpound are supplied in 100% DMSO (or are
made up @4nM from powder subm ssions). This requires
1/HE. 33_did ut4 o, in DVBO to be nade. Assay Protoco
im flest” cdy &o was transferred into a suitable
plate imediately prior to reagent
4 m enzyne sol ution was then added
to the assaj pPat@ followed by 15 m substrate
solution (i@: final assay volunme 30 M, with a fina
screeni ng conpound concentration of 1 n“@. The plate
was then seal ed using a plate sealer and incubated at
r desavtafisempledre for 45 nmin on the plate shaker. 30 ni
Yttrium Silicate PDE4 SPA beads were then added,
ensuring constant stirring of the beads to give even
difBiMaIRE ndiyomodelse assay plate. The plate was then
S adlec Bpragiid Damlep | rats Bveighage 1508400 i obedirizat festh @harle@OoRiver (Manston,
E\E{ggger uvrv?eirfalfh%r %3;00 P”%‘oé‘@é:? n fteﬁp f%lfl at gs %vhe?ekgee;%t unlagr Q qatqsﬁght/dark
s piei(linhtst ore ap D @8minp withrfoed and 2\@@@; adTktgump) é&tl expeuisrants were
t 'asme;a %@mgn%bm&aﬂl § tb 2K 9@&&@{@ aqaeqﬁta@éordsreé with the Home

aval | from Perk

EI%G)AQJ”Q@?]@S%H@'Q%P%@S ?tdtgé%ol (30 second r ead
time per well).

Chronic constriction injury (CCI) rat model of neuropathic pain

The CCI of sciatic nerve was performed as previously described by Bennett and Xie
(Bennett GJ, Xie YK. A peripheral mononeuropathy in rat that produces disorders of pain
sensation like those seen in man. Pain:33:87-107, 1988). Animals were anaesthetised
with a 2% isofluorane/O2 mixture. The right hind thigh was shaved and swabbed with 1%
iodine. Animals were then transferred to a homeothermic blanket for the duration of the
procedure and anaesthesia maintained during surgery via a nose cone. The skin was cut
along the line of the thighbone. The common sciatic nerve was exposed at the middle of

the thigh by blunt dissection through biceps femoris. About 7mm of nerve was freed



The data was fitted to a signoid curve using a | east
squares algorithm The I C50 value was converted to a

wK2o0al0e2s9usi ng t he Cheng- Prussof equation: | CoRCHB2206/000369
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[radi oligand] The PDE7 inhi9bitory activity of the
compounds of the present invention was tested
apoRirdil ttgthbcsdah@ trmheamnpbptn@@mhg fofteps Klndyraﬂhue@rve and the nerve

o fch 8B 8 18 e AR ARIRuned B e P s gpa tea

t Asimpte/knot Um.tth Slwhﬁreelehapce wasfett aed thee dofiblakmdtee.rithegmetedure was
S@p@%ﬁ Ylﬁtll'4r”§btmésqﬁf OOJ"M( Néel i?QEYOOEQy Q&up}d the nerve with approx 1mm

(Car boxy) pra or ospi rof[ cyc exane- 1
, 9pacig; Higpe! ?ﬂw%s ‘(kiseﬁ)'ﬂ BMs: The structure of
.i nhi bi tor
S XYWk ﬁod_ chI 0 osgtl ro[ cycl ohexane-1

, ~=Assay of Exanple 3
Aﬁtﬁﬂﬂﬁ@ﬂ!@t& in vivo nodel s Mal e Sprague Dawl ey rats
VRhieHAls\Gerd %Qb.thQa 1@ Qﬁr@'beﬁ&“fééusg géagggznrr Bftg &l%sé{@s%swenl&f) allodynia.

nst on K. wer e

g\ﬁ'@ﬁ%?@"%? évaﬁ@d?'uatﬁ@@w agplication Pfg‘ﬁ)(‘/ e kal@y@@elmq Y¥rog Dale,

onindls, OFA.) GQBcHNdi (Srberfdi’(ftﬁc@(ﬂ)da wai ar2 ads) 8, B0l 1Bandd grams) to
obhserver blin

et ﬂ%?%&ﬁ?%%ﬁmﬁré#w%c EBFARL 575k B3F Ere SPiRE eripe paw for a
Amierielus f Scsee,tr iufiil @ WithdeedUresggnsotculr@8.60ndete wittideawal response

CRNs t\/E)ril1 ‘Hré&lﬁ‘au‘ \Pééj Eé’talglg%a tﬁ@é \W%ia%l reﬁ%st@oe Usrtdé?'m? \mtﬁ: the filament

pai n ciatic nerv
pP%Wotn%Ngnedté@t:rpms’@aedma Béhﬁf@wl an@ skpgeqUBRtiynwith @ remaining

Xfllﬁmé’rlﬁs irAdd2eshdHyEbRE s@r@mhe@ URtD mandﬁawalro%buﬁéaﬁtThe hlghest force

fﬁg,ﬁ %gfeﬁ&?g\gae%\?elggs]gll%@g%ergggﬁs%gtplgsl (l)%g‘:eéenteg the cut off point.
aEamBarhnaall isagidbath thimdgpaido tested liruthisamehi@?. Mhetlowest affoant of force

r kgbﬁedqt'o%ﬁcnq]tegyon\é@%ag I?@c\é?%r an(sjqaer it Eg%t%\’\ﬂh?é%h&({ {(PWT) in grams.
h%ﬁ%ﬁﬂféiwwia ovas| defirest a3 gresenidl auimalsiresponfied ivea girdesiaf, or less

afheln 2R HIdAES lihobRIuBtiRinBRE raly r(I'ﬁ@lg AL rB}%MeIVSaHﬁgHb@Sﬁ Singh L.
cut al onﬁ line of

c Th

S GrioBE STt Gt SBrPTent g e iragb3 gk imfat megels of
melobpattod  pdie tane gthepy siphallet! by S siBstihdt 0 PritbifyoWghsddy CR@ASones?
fggmr :ﬁp@ 7mm of nerve was freedproximal to the

sci atl C ? urgati on, by inserting forceps under the

nerve and the nerve gently lifted out of the thigh.
Soinbnec Wsyh4! | ed under the nerve using forceps and

tred in a srnple knot until slight resistance was felt
anaieRlgye wes pagaseedby gy sF%er&mP@'% spganeaf dep hind paw
unith b céttdni [gal U6 @Soid fecdrdid denewt Fridtdr iaetlity, e ils Bken! ifperform

tt{ﬂ% S&géedgr flmllya}%glrtl%)t(edl t[g{n %QP vc\:/glerréghot act:]tlve. tclleg’sl,tQWo \pn%sa’surements

were taken at each time point, the mean of which represented the paw withdrawal

latency (PWL). If no reaction was exhibited within 15 sec the procedure was terminated
and animals were assigned this withdrawal time. A pain withdrawal response was often
accompanied with repeated flinching or licking of the paw. Dynamic allodynia was
considered to be present if animals responded to the cotton stimulus within 8 sec of
commencing stroking (Field et al, 1999).

Data analysis



Assessnent of static and dynamic allodvnia in the rat

Static allodynia. Aninmals were habituated to wire
whoitbomebest cages prior to the assessnent of PCT/IB2006/000369

al l odynia. Static allodyni &was eval uated by

application of von Frey hairs (Stoelting, vood Dal e,

I noi s, .USA ) |n E NG QT

1 BBt el RRGERE AR (en B BRFREM s farred out i

smotfeetb@ ofe dayradd pheEs, teqm@ﬁ"wms'gtee§“ graups %&grr%ﬁp?ﬂ $ach day with

Qiutahl% pRaYbl. Bial é’raéf;}nﬁ'ﬂ-’\%é:’é é}@es%é@ as @ffedkhﬁt[LQ 8Q] and analysed by

hdr awnal resssonse oc Once a wth I + SEM and
r ManpWhinayd) i M“@P'éf PP Vs XBessas 15! eFH’éeﬁBam? an
5 Wasalysed beANeUA, starting with the fllanent bel ow t he
one that produced a wthdrawal, and subsequently with
the rerml n| ng f| I arrents |n descendl ng for1ce sequence '

l bI]; b@ﬂmh@c%d@?éﬁc%ﬁd almlcaa%ﬁ di£i ting ar esponse t hus

€ cu pornt. Each ani mal had both
h| nd pavvs test ed in thi s manner. The | owest anount of
fNéﬁ@ tfafeqlibklﬁlﬁid ﬁaw ednthdrbwalathre&apldms@ mEsoXireaelydeéeh as von Frey

aem&a@}pp gnaﬁﬁd a%qllc%uga Ifgccg 0 es éjﬂ tsﬁmglhgg&nn%?&@tlﬁlﬁcuouti Following
t oerge Stjinyuiatssdisplay crdaseds sermtwlty iy boifihefciheses StlrnWb @9@9@9 the
' Qe\%zdtp}ﬁ%n{ af %t% iE 'a%ldddM;mchélﬂﬂ‘{)ﬁ!al Fom MYOMNES pbst 5[11@6@ animals

t1on ti'c and dynhamc co one(g ﬁ ded
n@@ntat@ﬁctamlcamqte@y@ndadyn@nvc‘a@"%ereresw ap f%ﬁ pegline recorde
PBEBre MEkCebth@drest ggalnded 4bsecdiresbbdtivtly pi ialrenimas Besy allodynic

g%%ra%?sgg %W%@%&ig\%g’% ggé’ho:hé%le e%&%}%% fﬁ lﬁltlle%\l\@ea’%eatﬁd group.
pFalitindrg srar {RAz)eadphinistregion, $id3- mbwyipmomxwo‘twwow@ cygighexane-
a\fg} éh éaez%fﬂ{ % a)- gr?éqg@ gl 1%@%m@ P J YeJeYoed CRAE EmYMRnARIEEDF CCI-

ormt IS proceaure 1 n habi t uat ed ra

t hsticasestetiornad oemGelioia l@asctow PP ands FaRER (Y %&:P@ Fig 1B).
t gke s f&aﬁilctdnﬂﬁiyﬁ&hﬁtallo&ﬁ% WE{@FH rﬁ)d/kgl\lbmt Bmg/kg respectively and

t { |
" SEbrag P PN 4 BreeR 4 PSB! Smpiilon, fhelfighest dose
t ehatietndrehtiaaioklyaiu afabtin besh befsyioiaj tasth frdm 80 wirt st daesl(p<0.01 vs
vre'rl'!ia itle A?eg’%{i g; dCWH) hg, ﬁ)@ed & CH?I%&an@%xtﬁ’f \ &ﬂv@ﬁfbﬂ@p&ﬂlp%pable to

| cki'ng
aIgEb@ﬁntﬂa W@smétK@tsP@é He tté Gﬁéc"p'ﬂe%)’éﬁ‘t“cl ?"Oﬁm'?réﬁ%ss p°te”t but
I eRRRBSRY dirRrdnd @romOlchRik $dddICOBratd {10in:+B4 983.70.7 at 1 hrs post
comenci ng stroking (Field et al, 1999). Data
arRdMSteign)- t he experiments were conducted in blind.
When the experinent was carried out in nore then one
day and where technically possible, all groups
occurred on each day with equal replication. Static
al | odyni a was expressed as nedian [LQ UQ and
anal ysed by Mann Whitney U test. Dynamic all odynia was
expressed as arithnmetic mean SEM and
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anal ysed by ANOVA. Effect of
"-(3-(Carboxy) propoxy)-8"'-chl orospirorcvcl ohexane-1

wQ 2006m206pBz0!1 i N1-2' (1' H)-one on CCl -i nduced stRCT/B280td00369

5

10

dynam c al |l odvni a Nave rat 93exhi bit paw w t hdr awal

t hreshol ds of approximately 10y to von Frey
application and find application of a cotton bud
stiul us conpl et gpypnnocuous. Fol | owi ng nerve injury
rats display increased sensitivity to both of these
sti mul®) i ndi cat| ng t he devel opneng-@fStatic and

dynam ¢ al | odghi a. ,,From 14 days pgsgaba%egmg%g,kgml mal s

exhi bisted t ypix --~--tat| ¥ and dyn

resgpnges_af ecor de-do.before the t est
wer € <l4gl g S egtiveky;in all animals.
These 3l gt ~e4pONSs_ ¥ epmi nedconsi st ent

t hr oughouy B I8 n the vehicle- treated
group Fot | owi ng oral (PO aHministration,

- (3- (|Car boxy) pr opoxy) 8' -chI or ospi ro[cycl ohexane-
1 4" - dui Rpza N -27(IAZone [0-3, 1 and 3ny/ kg)
reversed the rrallmgtgm nee of i nduced static and
dynami ¢ all odynia’in & dose dependent manner (Fig 1A
and Fig 1B). or static and dynam c all odynia
wer® 1ng/ kg and%}aﬁé respectively and both end
poi nt $pr oduced a peak effect at _é_br 1post
adnmini stratio hg” hi ghest dose e
anti - al i & bot h beﬁ'a"\'il %?gml?ogglig'é’ from 30

m n pos VE Vvehi cl ePrddt @ gPoup) . It
rever se - h a~¢ufve profile

conpar g 8P ny/Rg! PO while its

ef f ectsi s | e8s3pot.ent but
signifi [ aren vehl cle treated CCl rats

(10.2 |1.4 vs 3.70.7 at 1 hr post
adm ni0={+a{—|reﬂ)—S$A$l—&-.—B—Veh|—cl e -X- Gabapentin,
100ny/ kg B-g%." PT) 2344, 771 nfy/ kg p.p. Ti me post dr ug
(h) b. DYNAMCB‘"“@““‘W(‘?] Time post drug (h) Fig 1.
Effect of

-(3- (Carboxy)propoxy) 8' -chlorospiro[cyclohexane 1,4

qU| az i (1 entin fol |l owm ng ,
oF B m' E{‘fg‘f at°ifon gi)"f (%@ﬁﬂ%g&% § "‘é‘f‘ﬁ??@r%{%'?'lﬂ?‘a“e -1,4"-
dymmaidhnai-m(‘bﬂymei andagabapeatif Bfo)lowmg wirdlhddmisidtration on CCI-

It g{dgﬁg@Lgﬁ(aéa%%b t(l@oda/\ﬁ c[F %Iﬁ)ﬁgn% é%se%ei @%Y"pé’\‘/"v \t/\nr’glrgc!rg WEfl’chresholds

(PWT) to von Frey hairs or' paw withdrawal latencies (PWL) to a cotton bud stlmulus

were assessed. Following compound administration both PWL and PWT were re-
assessed for up to 4h. Data are generated from 6 animals per group. The static allodynia
data is expressed as median (force, g) [UQ; LQ] and analysed by (Mann Whitney U test).
The dynamic allodynia is expressed as arithmetic mean +SEM and analysed by (One-
way ANOVA followed by Dunnett’s t-test). *P<0.05, **P<0.01, ***P<0.001 vs. vehicle-
treated group at each time point.



wer e assessed. Followi ng conmpound adm ni stration both
PW. and PWI' were re assessed for up to 4h. Data are
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al l odynia data is expressed4as nedian (force, g) [UQ

LQ and anal ysed by (Mann Wiitney U test). The dynamc

ac!:lla nia is expressed as arithnetic nean SEM and

ed by (One way ANOVA foll owed by Dunnett's

t-test). *P<0.05, **P<0.01, ***P<0.001 vs.

vehidd &t 4 ealEedngbiv Porahe @RMmbfatiureeo® imdidicemantnfer fhe tkds@ment of

of a P@E% i.nhi bitor for the manufacture of a

nEH PN or the treatment of neuropathic pain. 2.

Use as claimed in claim1 wherein the PDE7 inhibitor

'? L?Sesa lc%%ét?/lﬁ cPR%ZthQQ\nQHQQ E7§1h|bl14§|e|s aSeebifkeMRIET ifhibitor.
V\,herelnt inhibitor is a

corrpound havi ng the foll ow ng forrrula (r)y, (rr) or

éﬁ Hs)e asidhnﬂ&!'dfﬁhﬂalrﬁ)l o?(blaln?% wp&%in&ﬁﬂPPiE? am_ﬁbci;cbﬂc"jie a?ﬁ:amﬁomfd having

i fferent an te rom N, provided that not

bR &R ferbladh: (he (E'Soups X1, X2, X3 and X4

simul t aneounsl y represe nitrogen at r, GRL, in
whi ch R sel ectedf - Q, or | kyl, | ower
a oMy ower hese gre 29

ubstli tut®d or ubst tutl d Wlt one lor s veral
WL, he Lo 5% i S seI ect ed

fromX4-\ési | e bahd, Y IOV\E? al k eneNIo

al kenyl ene or | ower alkxnylene,’optionally |nterrupted
with Tor 2 heteroat ondlchosen fromo 8 " s(=0, s
Ofh Wich, the carbon atoms of these groups being

bsti t bstitut
Okt She%, ShaRe A AR DB FRLE o
CR6 N, NR6MRIEd thét, not Bioor thathiRe of thevgndupls XR6Xand aRd &ﬁ@nuluaeeously
mereag?&%lt% ﬁfoﬁ%ﬂfa@gdorare sel ected from hydrogen or

sel ected fromaryl,
het &Baﬂwwhlc%ﬁclséaleRT?ﬁ frgfti onal |y interrupted with
C(=0 @{ d/,vlth 1, 2, or 3 heteroatons chosen fromQ S,
o o 8. Qe S SPL RV PR Bl P ke o
O S, Spstiuted BER ooe ofevernral grolmsdy2:1 i ¢ gr oup, these
groupshggk&g)@rﬂgﬁﬂpﬂlw uted or substituted with one or

sever a
-X5 is selected from :

- a single bond,

- lower alkylene, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, 8, §(=0), SOz or N, ,
the carbon atoms of these groups being unsubstituted or substituted with
one or several groups, identical or different, selected from SR°®, OR®,
NRPR’, =0, =S or =N-R®in which R® and R are the same or different and
are selected from hydrogen or lower alkyl, and,

- R® is selected from aryl, heteroaryl, cycloalkyl optionally interrupted with
C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0), SO, or N,
cycloalkenyl optionally interrupted with C(=0) or with 1, 2, or 3 heteroatoms
chosen from O, S, S(=0), SO, or N, or a bicyclic group,



sel ected from @, heteroaryl or l|ower alkyl optionally
substituted with @3; in which QL, @@, B are the sane

woeoodiopfeer ent and are sel ected from - hydr ogenpCT/IB2006/000369
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hal ogen, CN, NO2, SO8H, P(#9® (OH)2 - OR2, OC(=0 R2,
C(=O OR2, SR2, S(=O)R2, C(=0)- NH SO 2- CH3, NR3R4,
Q Rz, eq\ﬁ%r 0%10([?,{5? N%nd\lm‘gst%te&‘lgss@fsﬁ%tédﬂNMhé@orQe‘véral groups

sel ect
s el ect edsdlecing fm@édﬁ?m@q or @%Nﬁg" 8Pt'9”696§é?“b3 ‘tR'?F with Q35
sei in gﬂ%lcﬂ@g B4, @s ardthe saaeTer @rfer@htfaﬁ@amrﬁelemd frame
ro e | kyl '
i nt er;‘\/fg? &%l?%nc%gd% %P Hy rwgﬁﬁ e%/erggtré/onal )
cycl o@lH%yd)C@:@t)R"oﬁa#CD)szrﬁ%zr scﬂﬁ)% GlF@RNIEEER) CHor Nm hQf?, Q-
or 2 o ken)‘}:}*ﬁoﬁlﬂo&q{i\a‘"’fd&‘ﬁmur@whéh C:S(s—s@ecte%%nﬁ)t(MR)OC( 0),

- cyc ptionally interru J 5 3
W|th Cie) op SRetR PGaksHE MedyEReH éoz'étHz (‘Q‘fﬁr ggnd R R

or N, zhRMReGhe sarfdor diffevéttt @6d &€ skleoten (fGi2) n, | ower
al kyl i nterrupt ed with one heteroatom sel ected from o

S or N, Nal kenyl or |ower al kynyl, these groups
bei ng -optdwenalkyly optichsltyi intetrreipited with Cowdr Odtayll Qddterearyl, Q4-

NR R* in 3‘(’@3&%& %ﬂ(ﬁgﬁ}/ Rterflpfedt F/ﬁh SCQ”@) QF vﬂihf fl eére@the@é?gatoms

are sel eC en or ower | ower al

i s an i nteagen from) (éo%/ &{=P) & Or Njor GA-cyglogjkenyl Ogtl’i’é@@’ interrupted

gr oups bk @ (:thsdtRgh i1t o LadidbatshDsdsb irefl OV, IS(€D)eSOs or N, in
sever al gr oups sel ected from | ower alkyl, hal ogen, CN,

CH3, SOBMNICBCPCH3, C(=0)- NH SO2- CH3, CF3, OR6, COORS,
C(=O) R6, NR6R7, QUIRE CaHetdd7 frod( {MRERTeroalkBORNRERR With one

whi ch R6 and Ry L 2ot fschdd er)';'ng igfﬁqwe%n?ro?lower alkynyl,

selectedfromhy ro en or t1 onal
substituted w ttheeehsrqyps boibg @Pttﬂﬁ\s&y W%ieéd""w%‘fﬁ@%y' OR" or

COOR or NRR8 i nywi-Cl ik Rhdare ahy Heogsfe @F difn@it and are
al kyl, and, - R6 and R7, t oget her

with the nitrog8edediop BY%Q%W%%&FEBN'nked can
forma 4- to 8- neigheineehsdiestatiymh Del,2i Bigr 4whi ch may
g(()ng)a 'n S 53 or t epngt%n&%n&@d éreéu%&ﬁgtgd Wtﬂrgngor §everal groups
(CH2) n- Qfs;aleched findiver alkyl, aﬁlogem leeGHsé%b't %@2@'1’3094'@) -NH-SO-
1, 2 and &y, ¥ BRI BODRE: Cl<D)Re NRAMET RIRCBRIBRYCIEDINRR” or
ring whic rmx 7Cont aln _Qne or, two
SO,NR°R’, in which R” and R’ are the same or different and are selected
from hydrogen or lower alkyl optionally substituted with one or two groups
selected from OR, COOR or NRR® in which R and R? are hydrogen or lower
alkyl, and, '

- R®andR’, and/or, R® and R*, together with the nitrogen atom to which they are
linked, can form a 4~ to 8-membered heterocyclic ring, which may contain one
or two heteroatoms selected from O, S, S(=0), SOy, or N, and which may be
substituted with,

- (CHo)Q5, in which n is an integer selected from 0, 1, 2 and 3,and Q5 is
a 4- to 8-membered heterocyclic ring which may contain one or two
heteroatoms selected from O, S or N and which may be substituted with a
lower alkyl, or,

- a lower alkyl optionally substitufed with OR’, NR'R”, C(=O)NR'R” or
COOR' in which R’ and R” are the same or different and are selected from,



het erocatons selected fromO S or N and which may be
substituted with a I ower al kyl, or, - a |ower alkyl
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COOR in which R and R' ave the sane or different and
are selected from- H, or, |lower alkyl optionally
substituted \Nl,_ij;}CRor CCIRin which R is hydrogen or

| ower al kyl and, R and %ether with the nitrogen
atomto whi Chlql\ﬁéylkélr%ptlppfﬂlp(e%l stituigd miip PR A.CPQR in“which R is

8- rrehnbered heﬁ)@fdééwéﬂlb\ﬁerralk@gandy\hl ch may contain one or
two hete ect
and X2 b 8 gg?;ogg ﬁriw%dtﬂinft)rf)%%l ajorgg%gﬁllbtt] ﬁ'ng rel ed1 c?/'n forma

formt ogeft-hmr wnérhbarére hetardaydlicatiogrs whish wiviag hcqrﬂmry Qnee or two
attached,he?ergatémg@gcfeqﬁlg,ﬁ]tﬁrsogryr@lolrc ring conprising a

ni trogen atom and opti ona X second het eroat om

sebenr ¥dand ¥nbath regreﬁﬁnq\@ Rb)thec2jsgbstitugntsNgnay flmfoeineryith the

' §ar§8rl| Sfléh%% f\/\)h{%E]they any dftét%@&',, a @Nifn@dred”ﬁerod:}@ﬂbﬁhg comprising a
ower al ken es

D Bihgen s1eeee splaly tecat e RpEt et TEfRe 2P

optl onal ly i nt errupted with 1 or 2 heteroatons chosen

ms% ?Nﬁ \gg,cm,gqg %gﬁ[g[? #Gycl oal kenyl optionall'y

erru eroatonms chosen fromQ, S,
S( =0), hﬂe@rCN\IO*‘th, heteroaryl, ORLO , COORLO or
NRlQRlliI)wérnaINF' Ig\k}erpélger@n& lokdr akyhyl %sé@?&p@rbeﬂigf dristisdfituted or

and a | e
sel ectrg{fi’gtl?\‘tﬁaw‘”@‘ ‘%I%Rgﬁ?ﬁgﬁ'l' te(/(hﬁ’ts‘}ﬁ“ﬁﬁ% c?ré @%?')83?58 chosen
from frorhy@lr 8ger0)CNO, @, N l\ll:jR:loalkem@ropabrie}w intbroupged with 1 or 2

al kenyllletgrjb?ﬂo%\é%ﬁo?énkfy?}/{)tl? %@%ﬁﬂ%@o e oaI roaryl, OR™, COOR™

unsubst ed or subs
opt i onel N§ R irewhigh REdangi R ate e samper éﬁé@ﬂ%ﬁ%d ¥REslepted from

from Q,ygRgePorBler ans2 or N cycloal kenyl optionally
|nterrupted with 1 or 2 heteroatons chosen fromOQO, S,

S(=0), SO2 or N, aryl, heteroaryl, OR10 , COORL1O or

NBRLY Rlskldctedvitdicd, %mmmmrﬁcm% iﬁd@@c&ﬂﬁmmr di f f er ent

and ar g ele I hydrogen or lower alkyl; d) Zis
chos'en éﬁ%&l\ﬁ_@ S or NR13 in which R13 is

sel ect QWelf alisylr lowehglenyyenloweNalkypl, thgR, greypp| being unsubstituted or

het er ogj b\éiltuteﬁ W?th O@Elbé( tky! @ ﬁdn%pﬁln'téfrubﬁﬁ &lith Lﬂg&eﬁ héfbrtogtoﬁﬁ%hosen

or sever al t er oat ons chsen fromQ (. g'i
N, cycfr@ﬁI(ReﬁyIS('c@t iSGh N FWO@P‘P[Mt@HOWHYH”tS ‘épt%q with 1 or 2
sever ahetbehRMeahoseh fEN0OES8, (=0 D, & N, NeterGif?, ORNCOOR™

or NR'™R" in which R' and R"" are the same or different and are selected from

hydrogen or lower alkyl;

d) Z is chosen from CH-NO,, O, S or NR™ in which R™ is selected from:

- hydrogen, CN, OH, NH,, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally
interrupted with one or several heteroatoms chosen from O, S, §(=0), SO, or N,
C(=O)R™, C(=O)NR™R'®, OR™, or,

- lower alkyl, unsubstituted or substituted with one or several groups which are the
same or different and which are selected OR™, COOR'® or NR™R"S;

R™ and R™ being independently selected from hydrogen or lower alkyl, or, R™ and R,

together with the nitrogen atom to which they are linked, can form a 4- to 8-membered
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C(=0)R 14 , C(=ONR 14R15 , OR14 , or, |lower alkyl,

unsubstituted or substituted with one or several
w@e@dpRewhi ch are the sane or different and whPChIBE2065/000369

sel ected OR14 , COOR1IO or NR14R15; R14 and R15 being

i ndependent|y sel ected from hydrogen or | ower alkyl,

q{eter&’yélcé}ﬂg WRich ma} &ﬂ%‘nr@fe d‘rV't\K/(.IS‘ hétBRafdhis' PE&R AIPH Er N, and

ey are |inked, can forma 4- to
SNW‘I%‘%%’rW@?tQt%%W@}?@W?r%‘%l ch may contain one or

tvvo het er oat ons chosen fromQ S or N and which may

g hﬁ%& ggd%l‘_ 58‘3 !ngv@orrp% l&{l{ oge l‘r-l]er}l-gﬁhen \QN'C C- group,

grwmp >©ts R’ @adZ @Nd&% R andH@ﬁ mayiferm\tomethemnal -GHF#N- group or a -
N;J@l ro and R13 may formtoget her a - CH=N- group or
=C- group; osen fram

o) Zih €SB BORIH GO ARG WSt R o, R | Brecie sAig o8 dferent

Seﬁnkjeeégmled’tddfmm hydrogen CN, aryl, heteroaryl,
inte h.one,o

ﬁgf tﬁ'lggglﬁ ef‘%la% %cnrog%ﬁ gﬂallyt/ g@ru&}edr,\\u%eone or several

cycheiaﬂokbm,sl choqsfm foma O, §, BFr 8Qporad ayclohlkenykotionally interrupted

sev La R@%?% ergﬁeré?%h%:\e@rﬂo% oSS %l ggveséoﬁrk r cho)r™,

unsg INRUR Br Qubstituted with one or several

gr omRer éﬂii/le&tsﬁﬁbtﬁﬁéd’fb@b%tltutemléneobr BREARYroups Rbfected from
ando&s Bgﬁgﬁj@ge@g from hydrogen or |ower alkyl,
R1% R16 and R17

and; and/ or, , together with
tRI& and Ri°bgieg cadsemfrom hythiogén ofeyeratigl, bhdiked, can form a

R ol RS, &7 s BGsr i Kl ST ) B i,
Ve &0Tmrendr te 8-reqimierac hietaseryalictring ahichiay canteipione oy twe helereatoms

CahBseh FRIRPOES of N.HNY whicAmay b8 sWHtiikbd withAlowdaikyNd,  AS
and A6 are the sane or different and are sel ected from

O S, C C=0), SO SO or NNR18 in which R18 is

sph écd edlefahosen fronydr ogen, aryl, heteroaryl,

cycl oal kyl optionally interrupted w,th one or several
het er oat ons chosAasn from_q S, S 82 or N,

cych'oal k&ay? gpfiopald’y in erru ted wilth one or
swl het roto c osen romO S (=0, SO2 or N,
o}

I r al or sub ed with aryl,
het ér oar yI, cycl val kyI optional ly i'nterrupted with one

or several heteroatons chosen fromO S,
in which,

- A", A%, A* A5 and A°® are the same or different and are selected from O, S, C,

C(=0), SO, SO, or N-R"™ in which R'® is selected from:

- hydrogen, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), 8O, or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O, S,
S(=0), SOz or N,

- lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from O, S,
S(=0), SO, or N, cycloalkenyl optionally interrupted with one or several
heteroatoms chosen from O, S, S(=0), SO, or N, CN, NR"R?,



S(=0), SO2 or N, cycloal kenyl optionally interrupted
with one or several heteroatons chosen from O, S,

W®Ee000926802 or N, CN, NR19R20, C(=0O) NR19R20 , QRIBIB2006/000369
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C(=OR19 or C(=OOR19 in w8ch R19 and R20 are
identical or different and are sel ected from hydrogen

or | ower @J:@WWBRZO ASRieS C%;Qj et g,d ClZ®ORO, inSwhich K¢ =@, R® are
SO or SO2

o et D cpnen arereelied Hout EReRR G BRI »
r epr esséns Selé&l@d fran s, &, @EOH iSChor 305 baNRI® bbemad and/breA? are

O e BT S AR i e R Rk Mhote: 2 OF

each atomo cle | S un ituted or
subst i*t wlp@éemﬁ tthe tarben Z2tqn dﬂw isj eharadi eefyveqyy the cycle A and the

di ffert%@kbon%%il&’&&&l@a rfnﬁ@mah@w al kyl optionally

ilég;t I;ag&&gragm%%m kcmthe ép(ple I&anugwghfggst@&ﬁh 1 o0r2
SR19 , grépsOuERLal or differddt, NRIRRAGar loNBYL 2R2 Bpiiamaivhsublstituted with

s g LB AR LR S pOG 0 sore
subst i ORY 8RR ﬂﬁ—@% i C(HRW&?&?Q Ormyln cwthDO% and R* are
1R22 iig |C<§} dfer %ntaéﬁ‘a é?g%e%{%d'%mwy@r@berpbr Bkt @lkeNéptionaltly

and are se ected fr or lower,

RIO arHbRESd 4 AR N SRS 9r CQ e i fagd R are
nitr Ogﬁéhtiaélmﬁf@remrﬁjfhré Beycted feorh hydf@gia,n o &wef alkyt) andd-

to 8- n% ggn%f{dt’% tj&;% F@z {gggtg%r Wi hE%II\ rrlrﬁo nagg};?oc\éﬁ%hsthey are

4 car bltmhecmzamﬁocm a|4nt0\ﬂamembemq/h¢iefocy¢tlcemngu pted with 1
het e; gﬁntn%rgf %ocg/?l@ ALWI’)@hoare §o’coel'djalélentprrngg’3 bé ﬁﬂ(eﬁ h)gta 2,3 JP'QI carbon

S| nuafp@rr@éwiuﬁhrrwr%étﬁ?rg&g%w&? Beteraiom CftOﬁ%n &3 PeSA?f N;

dgrpideg@thagont ai n nore than 2 carbon atorrB |n an sp2

hybr i d| zat jon te when X

whi 9t D18 A v ﬁheewyvp%bét?\ﬁ%e Sl Siblepseent =
and Hetddpatema phenyl substituted with CN a, N or CN
and £, cyc eEx does not ?cﬁ]té ll;]?n!oFe s 85?8%;\ f&ﬁ@? Er{% sﬂg R@bridization state;

racem ¢ I SOne
pharwmé%fﬁl%élz ISWOEQ&MHBP%Rdﬁrl vatives. 4. Use as

C' ali ”Eggéhgpéﬁbmﬂ@d M@N%rmlthwml nI[M bi ltoL is .
r box 0 ro[ cycl ohexane-
4 quéﬁﬁeﬂﬂ ?‘%’fﬁ ET’@\/%:NO%N [j&é%' Fraceuti cal | y
accept Bbl e salt or solvate ther eof .
- F
or their tautomeric forms, their racemic forms or their isomers and their pharmaceutically

acceptable derivatives.

- 4. Use as claimed in claim 3, wherein the PDE7 inhibitor is 5'-(3-(Carboxy)propoxy)-8'-
chlorospiro[cyclohexane-1,4'-quinazolin]-2'(1'H)-one, or a pharmaceutically acceptable

salt or solvate thereof.

5. Use as claimed in claim 1 or 2, wherein the PDE7 inhibitor is a compound of formula
(V)



5. Use as clainmed in claim1 or 2, wherei

n the PDE7
inhibitor is a conmpound of formula (I1V): (I

V) wherein:

|
(
WOReos/0®Le91L or 2; Xis O S or NNCN R is F, CPCr/iBE2bshe/on3co
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is a C3-6 cycl oal kyl ene gr@%p optionally substituted

with a Cl-4 alkyl group; and Bis a single bond or a

G -2 alkylene group; or a pharmaceutically acceptable
ta sobvate orpriodrug thereof. 6. Use as claimed in

cl at rﬁ*,& Wizer e hé PDE7 inhibitor is a compound

sel ected frjo -S-A

' - Chl or o- Z28% <" [+ di hydro-i' Hspirotcycl ohexane-i ™' -
qui nazol i d' /;@ oxy] cycl obut anecar boxyl i ¢ aci d;
rans- S- X

d' -Chloro™'| oon' . S”-di hydro-i'H spirotcycl ohexane-i "'

-qui nazolim- d'- yl)oxy]cycl obutanecarboxylic acid;
or a pharmaceutically acceptable salt, solvate or
prodrug thereof. 7. Use as clained in claim1 or 2,
whgrein the PDE7 inhibitor is an antibody, an antibody
I |%and bi ndi ng domain or a pol ynucel otide. 8. Use as
Ted in any of clains 1 to 7 wherein the PDE7
i m e biltaw2; i s used separately, sequentially or
Sk [ toge@erty in a combination conbined with with a
second phar macol ogi cal |y active conpound. 9. Use as
R &  @Nel ai m 8 wherein the second
p«h @ramgﬁoiydgalz;&dde)grmtopumaﬂxo syhstitvtbdofithtaH e« edurtbaraias eds
e f anal gesic, e.g. norphine,
}S E] %ngq‘%] ch}dookt%r ﬂﬁomélgpé QHO?T%

phone, | evor(ghanol ,
I@\Benhann@ﬂ@a’ﬂpallymcﬁa’féb'ﬁéa“ ﬁelﬁgﬁuoaprﬁérugft@ﬁ% nyl ,
cocai ne, codei ne, dlhydrocodelne oxycodone,

dr ocodone, yphene naI
né| Usesge! airpeqd IB eﬁﬂ%p@:}ﬁ%ﬁ @f’%‘r 5% pqgnhcpgelected from:
Ngib- bl{l@hcmerom' ofaﬁﬁ't:iadlbydrm-ed-l -spirojepsigitesans- ﬁékqumazohn] -5
inf | (NSAID), e.g. aspirin
dﬂ%ﬂxg%cﬁog’ “8°af”|¥°x I?c%d etodol ac, fenbufe
f rarcpd-[98" fﬁhlorcb-IZ'tﬂngﬂ §ajlhydlfq-hlﬂ4§plm{@1c@hean5ﬂrﬂ, gglg?]zohn] -5'-

AT et g s oigigin‘" nsburet one.  napr oxen,

nPheghAmageuticlly FW@PB%F&P Ate P HE%" oxapr ozi n,
phenyl but azone, piroxicam sulfasal azine, sulindac,

t A lgEt %ﬁnqlajﬁrneg gg&%@;?%l W e@@rtpé n‘ﬁlbﬁ&q bh \éﬁubo@Y &n antibody

ut a taI ut a
n&gdmdlhmdmgtd@hxamrmtarmwmqewtlde met hoheX| tal,
pent obarbital, phenobartital,

8. Use as claimed in any of claims 1 to 7 wherein the PDE7 inhibitor is used separately,
sequentially or simultaneously in a combination combined with with a second

pharmacologically active compound.

9. Use as claimed in claim 8 wherein the second pharmacologically active compound of

the combination is selected from;

. an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone,

levorphanol, levallorphan, methadone, meperidine, fentanyl, cocaine, codeine,



secobarbital, talbutal, theanylal or thiopental; a
benzodi azepi ne having a sedative action, e.g.

wa@bdoetgearepoxi de, cl orazepate, diazepam fl| urPCEE296/000369
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| orazepam oxazepam temaz&dam or triazolan1 an Hi

ant agoni st having a sedative action,

di phen :
chl or p@}{ I?Jé'%@lﬁ% ogygodh hg&oﬁtﬂoﬂg?r%ﬂdﬂgaea tna{;nefene Halorphlne,
as gl usderenes @érexmbwamm@ne ketorphgoel tihapipe or pentazocine;

di,chl o %bﬁé@&eeéwﬁmﬂarﬁm%ﬁ) GLRNEMBE | Eg.rBhRAX MM lofeRadd diflusinal,
bacl of en, carl so | or zoxazone

cycl ob%tﬁg%{?)“rlf?@”P f%@%@f%aﬂ"ﬂf?”'?ﬁ’ BirpReleRaliuprgfen. fdomethacin,
NVDA rﬁé’c@;ﬂbf@h aleed | Sﬁecl@er@mmez&tm oneéfbeanpibancid, meloxicam,

dext 1 of c(%+;\'l]r£‘§¥°|%y'&r o% eSHF"aen)”'f ﬂulrb:f?{”gﬁt AAlLhE, oxaprozin,

dext r of
ket am plegnyliveiaeonte; pieoxicpyr $ltbfasﬂ1amrm bilindagy ttnlmetmeor Zoingpiac;

ho
E)B di ; Ip%gt%’lgﬁr%% %d%l\/bl @? Eﬁﬁdz)ggﬁglbo%%b'afbﬁglg:b@tabarbltal butabital,
f or mul mepmbag}italmrrpﬁmﬁr@lt%[nd ratRehexirit hmeﬁﬂqg@fpltal pherlobartltal,

t opi rag&dosarbrf&rtam@téafh@ammam&mwéfnﬁm .el including an
NR2B anta onj, st , g\rl |fenﬁr odi | traxo

(*) ~(R} ngn {ozi'qzap'e%h RipR SERRING 1 action. gy Wd-azeﬁ?%@r iclgragepate,
yI ]-1- dlbmfaﬁwﬁ’etepbm?:loﬂazépémcbxezan(aml-ﬂencazem bndamiam;an

| ph d .
cloni drhet: Gl Hﬁ%ﬁ%@nga ﬁéﬁ’v%ﬁ%oiﬁ’é“d'a@%wrﬁwﬂe gyriamine,
4- am nprome’madln lophenizaniibe ne¢htacyeizine; onam do-
1, 2 3, é t?etdgfmey d%ls)dhsog# ?ﬂ.ltetﬁmﬁe) ﬁné&o@(ﬁdt@yl l)nethaqualone or

qui naz6l i ne: ricyc ant | depressant, e.g
desi pr dﬁhlﬂ@lphpﬂﬁzeﬁ%lm ne, am-triptyline or

nQriri gt \diggi madticAtbiagay W, éarﬂaclo%ng c&B6HBHRZ efloixazone,
| anotrigine, topiratmate or val proate; a tachykinin

( NK) aﬁ¥°&§5’8ﬁ¥a§fme Fthcatremp) §F omregedias NK- 2 or  NK- 1

?ﬂkagoﬁh SNMDBA grecep(tor a}nltagonlst e.g. dextromethorpharé ((+)-3-hydroxy-N-
a - - tr | or onet z -

etr ahy}:ﬂ’%‘ g“‘?@? -5 4- thsmat e E ? %ﬂ}ﬁh %(Q)'%'%yéroxy'N'
, 4] di aMymmI[ranjang] [Ketamiie, na!mmm dmygolaqtma)hdqa oneinine, cis-4-

(TAK 6

5. [[(2&7%§3hOEOT?ﬂ11¥B flp[e%dm carbox¥llc afC\du%L#déprlr%et EN 231 Mgrpthex®

et hoxyBSCQfﬂb'mqt'%rféiﬁ’Hé@WP)°4“\‘?51("#5!?0?{“]‘1 e]d-r?m’tgfgfpl}ani oplramate
, 2- di hyidfapreRdtel or efrdféteiafRludiByone NAAS &aBgonist, e.g.  ifenprodil,

t ant
P oDl o PRy AT e e BrRaR I HR RS-
- 2-  phapyropjegr3,didhgdro28] FBSjuinolimneuscar i ni ¢
ant agonl st amh aggglé%gzgtr | | ndo}a%stlﬁe r qg‘}b&ﬁdsnrp r %Bhl\éﬁilél nEuanfacme

tropsi & & enac n, sol
t em vedexreetaioohidings at megsiatini, 20rCOXd-2mingt & glimaghoxy-2-(5-methane-

i nhi bi I'sﬁﬂfokr)]eu?no‘a 1, £Eh KGR doisbRAREON]) 1B 2 RFHiEH AtinBzoline;

val decoxi

. a trlcycllc antidepressant, e.g. desipramine, imipramine, amitriptyline or
nortriptyline;
. an anticonvulsant, e.g. carbamazepine, lamotrigine, topiratmate or valproate;

. a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1 antagonist, e.g.
(aR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9,10,11-tetrahydro-9-methyl-5-(4-
methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]-naphthyridine-6-13-dione (TAK-637),
5-[[(2R,38)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyllethoxy-3-(4-fluorophenytl)-4-



deracoxi b, etoricoxib, or lumracoxib; a coal-tar
anal gesic, in particular paracetanol; a neuroleptic

W@ e@h/099dr oper i dol , chl orpromazi ne, hal operi dBCT/IB2006/000369
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per phenazi ne, thioridazi naplmesori dazi ne,
trifluoperazine, fluphenazine, clozapine, olanzapine,

ri Sperrh&%lﬁnyl]zrh&ﬁﬁﬁ’l Q%@dm%trai Qanhét%n 3-9R& t I W(Céaé) aprepitant,
ari pl pr azol e, sonep anseri n,

I do
per os pinesint ‘?3&5?%@’ |3d@ m%%?’@p? &@'“%’i YPHB y' methy'am'“o] 2-

asenamhewquerrdmsl(mms) am sul pri de, bal aperl done
paI i ndor L i va%)s?erl n, osan ta t

necl i r'f’er"i?lgﬁ? Mio\ANEIPRH 199 oPY T '}'ofoétﬁro mg \Pé?ﬁ'wef'a? g tropsium

r eceptabloridey @ianfsnao(re sgjifenaeini haﬁmwamanmmpratwplum agom st

(& 9. W%@fe@tﬁk; iannt&ete%[ ‘%@re@&% gﬂoﬁc&i‘t‘? n% (fOle valdecoxnb

propr an anaest hetic suc
a cor tderassxibraserigox o lumiragestEnet hasone; a 5-HT

r £CeptioRAPRMaidesh! m%@ﬁﬂ@tﬂ%a‘f’éoet%t' cularly a 5-HT
1B/1 D agoni st such as eletriptan, sumatriptan,

ntar at g PEHAEPCOPYRNt 2§ SEORSTidR Ph"irﬁm%lnﬁn halogeriglo rpgyphenazine,
r eCepHﬁlbnd&ﬁhéQﬁh@ScﬁHaﬁh@ hrifi® erazme fluphenazine, clozaplne olanzapine,

OO L R B o
OOQO?)bIonaaseu:nhoI iloerigore, ( mexspironiec) raumplidesi mtegnech bifeprunox,

' spr oré'sgﬂ]dg?ﬁey( -Egg%&?fed' ) 'a_nﬁ prnh‘é nega%gg%mﬁo 35>allndore eplivanserin,

-(3-pyri -am
(R) s%zneéfzrémﬂeﬂnﬁwwmmanwr@w%@@bwmame
(ABT- 594hilsiH réHeﬁ@F bdtist (1. 36ERAG{Okih) or htdgBlM (e.g. capsazepine);

i nhi bitor, such

5% [ 2- @t*ﬁ%%(?dfsnf(fwclsféthﬁﬂprqpfﬁ?%’r azi nyl sul phonyl )
phenyldloaaamdgmbno?s@haéﬁféxﬂeme6 di hydro- 7H pyrazol of 4,
3-d] pyrl di n-7- oneﬁésud nafil), (6R 12aR)-2,3,6,7,

12,1 f‘ac Q%fﬁ&?tﬂ’r%'cﬁa ?’ﬁﬁﬂe SN 4-
net hy laebedi rexagidreayphist piy atagoned:, Zparthulaay x] 5-pY 1 slagehistsbch as

]i Fg()'et?%rjjbta gbrﬁ%?%t%#%a?’a?r}ptgn z&ﬁﬂ?&tgn or r)zftrlptan

erazin
-sul p ROPAIT Y- np bty [ dhtagomiett dugh aF -R(+) alpha-(2 3-dimethoxy-phenyl)-1-[2-(4-

propy lfrugﬂébﬁxgnygﬁ@%ép%egd}r[e}net%ﬂné (MdL%'O@O?‘} one

(vardenaf oxy- 3-
pyri digngfiolineggie {mgatinig) m_al@ﬁﬁyﬁucf@ @zlénrprdfplﬁyl(jc 4784 d{EiPNdmethyl-
o- 7TH my(@q)@ﬁa AI3-Buted-h Ryfinem diRIR- z74ogﬁe (2 azetldlnylmethoxy) 2-

Syl(s aggﬁyﬁ@@p@%io{ Iinlqedl nyl) - et hyI -2-(1-isopro

ci hy drmpanddiops:r azol o[ 4 3 c(] pyrim din-7-one,

5-[2-eth 1-

Y 5ul ghong bRy (IO, bIEh e i SRRk Ppesz-
, 6-di iwhﬁhmy?)bhqmylﬁ-&-zmﬂﬂn{]-&-n&ard@wby16|-d1hydrm?l-'i’—pyramlo[4 3-d]pyrimidin-7-

4- [ (3ghl or o §%¥llyoxyb%ﬁié§§}'§%% 131bd. ﬁ%l? hfdjo-2methyk6-(3.4-

(hydr oxyrret hy ol i di AO Trm
1) pyr |mﬁtW|Qﬁ)§d@X3@§¢MMﬁqz¢[@[2 -6, 1l-pyrido[3,4-blindole-1,4- dlone 1C-351

- et hygr taﬁa@ﬁl@'ﬁQ@f%ﬂy B'(ﬁet?ny I[BB{'QEIIQ-'I I-1-sulphonyl)-phenyl]-5-methyl-7-

Hpyr a%é)ply%H lmldago%y‘{ h{'{] 2 A{]tnazm-4 o)ne (\ﬁrdeglafll 5-(5-acetyl-2-butoxy-3-
pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-
7-one, 5-(5-acetyl-2-propoxy-3-pyridinyl)-3-ethyl-2-(1-isopropyl-3-azetidinyl)-2,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one, 5-[2-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-methoxyethyl]-2,6-dihydro-7H-pyrazolo[4,3-



nmet hyl pyrrolidin-2-yl)ethyl]-4-propoxybenzenesul f onam
de; a cannabinoid; netabotropic glutamate subtype 1

wo ewe9wp1 (Nd URI) antagonist; a serotoni n reRgEl/EkRe0s/000369
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i nhi bitor such as sertral ii2, sertraline netabolite
denet hyl sertral i ne, fluoxetine, norfluoxetine

(fl UO)&?éyh%?dlrgﬁ-%H@t hyl net abQL[tﬂ-&)loroﬁl-rHé&%@Héd}?l)ammo -2-[(2S)-2-
paroxe

I'ne

des met iY@V %yaﬁ{'d"eéallwwﬁ g2 Pf%v'g%rf'wﬂ’%n’é-ﬁaéboxam'de

1; enox Qj,m Afsthy|{7 ke Bkptepy!- S,Ye’:tﬂm'dmt-m mmaimo[h Btdi]pyﬁlgidirefa-yl) -N-[2-(1-
apoxet | erjicla n zodone; a

nor adr&H @F‘?yﬁrgﬁ% nglyg‘nl'o(?(n}ﬁ]e‘1 ﬁrof)oxé& lﬁr.geeup & rganlg'!ri} i bitor,

such ascamaghindid;| i ne, | of epram ne, mnirtazepine,

SKEP" O ddiepc BRI MR e L ABDUEY BT} RIS

bupr oprion roprion tabo roprlon
nom f ensseneforimd repplalsx ainhivior( \ﬂuvlal asn( $gr9'almes mrectraling y mgtabolite

sel ectioURuNREAGIRN3UbREINE € Hehiaketind (HuBkdiRb c%éﬁﬁtf@ﬁ metabollte)

reboxetine, in particular (S.S)-reboxetine;
ser ot dw?f@ﬁmeaaar@ﬁ%nn?n@ta@m H@opraR; BeieBeiite §%%Pﬁt@§c"fa'°pram

venl afs%&tdl‘@rarﬁeml-ﬁﬁmtarﬁﬁe mémbh@driet #oxetine, cyanodothiepin, litoxetine,
Odes I vegﬁ%z € I omi prgrtn ne é:l om pram ne

et abor oE sridB it TetksionSet i ne.

ne | nac promﬁrmaﬂne ninprepinepieine) asuptaieu dntiditer, nlsucrh @soxnapeotiline,

synt ha}?f%g/{akngllrgﬁl) rgég%pﬁr\ﬁt O'E)fai:ﬁgtnnéas fe¥olarind, L tomoxetine, mianserin,

I m noe onocyst el ne,
S- [ 2- [qUPEOPHPh @éprﬁymgn.rgepw&m eéiyﬁsgxybu@rqpnon nomifensine and viloxazine

di oxo- VwﬁMﬁ@ﬁ'éL%emally a_ selective noradrenallne reuptake inhibitor such as
S—[2[ l-imn rtY? {Egor]eg ¥A - met hyl - L- cyst ei ne,
(2S, 5 b%etme |n particula oxetin

adn No-z2- (e hyérot?Snlh(nbradmnﬁm@i hegliptale nlﬁl]nblﬁ)fhembbne‘a C venlafaxine,
acid, 2- 1R, 33) . :
hydr ox‘@?— l; gle t BE aazbgllltyrs) (%szrtn)? h}/lv%nlaf?xu%e cﬁl r‘%ln cloglllprgamme
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effective anount "of an inhibitor of PDE7. 11. A nethod

of treatnment as clained in claim10 wherein the PDE7Y
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11. A method of treatment as claimed in claim 10 wherein the PDE7 inhibitor is a
compound as defined in any one of claims 3 to 7 or is provided in a combination as

defined in claims 8 to 9.



