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OF NEUROPATHIC PAIN Field of the invention The invention relates to the use
of a phosphodi esterase 7 (PDE7) inhibitor in the 5 manufacture of a

medi cament for the treatnent of neuropathic pain and to a nethod of

treating ReysdaahiiC pain using an inhibitor of PDE7.pcBagloedidebdssl of the
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various cellular 10 signaling processes by the process of hydrolyzing the
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Its splice variants are upregul ated in activated Tcells, [L. Li, C Yee 20
and J. A. BeaBstkgfsahdofthe W¥entioh999), pp. 848-851], and in B-lynphocytes. [R
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284}, autoimmune disease . [L. Li, C. Yee and J.A. Beavo. Science 283 (1999}, pp. 848—
851], and airway disease.[Smith SJ, et al Am. J. Physiol. Lung. Cell. Mol. Physiol 2003,
284, L279-L289]. Consequently it is expected that selective inhibitors of PDE7 will have
("' 25 broad application as both immunosuppressants and treatment for respiratory conditions,
for example chronic obstructive pulmonary disease and asthma. [N.A. Glavas, C.

Ostenson, J.B. Schaefer, V. Vasta and J.A. Beavo. PNAS 98 (2001), pp. 6319-6324.]

Studieé in rat have shown that PDE7A mRNA is found to be widely distributed in rat brain
in both neuronal and non-neuronal cell populations. The highest levels are observed in '
30 the offactory bulb, olfactory tubercle, hippocampus, cerebellum, medial habenula
nucleus, pineal gland, area postrema, and choroid plexus. PDE7A mRNA is also widély
detected in other non brain tissue. These results are consistent with PDE7A being
involved in the regulation of cAMP signaling in many brain functions and suggests that
PDET7A could have an effect on memory, depression, and emesis [X. Mir6 , S. Pérez:
35 Torres, J.M. Palacios, P. Puigdoménech, G. Mengod' Synapse 40:201-214, 2001] a link
to Alzheimers disease is also suggested [S. Pérez Torres R, Cortés M, Tolnay A., Probst



to Al zheiners disease is al so suggested |IS. Perez Torres R, Cortes M Tol nay
A., Probst WD 2006/ 092691 PCT/|1B2006/ 000369 2 J. M, Palaciosand G Mngod,
Experi nmental Neurol ogy, 182,2, August 2003, Pages 322-3341. Additionally
PDE7 has al so been inplicated in both fertility disorders [WO 0183772] and
| eukem a oesdsnomdr al. Cell Signalling 2002, 14, 27cixB44os/063d9DE7A has been
i solated fromyeast [M chaeli, T., et al J. Bi ol. Chem 268 1993 12925 -

12932], human [Han, P., X aoyan, Z., Tamar, , Journ. Biol. Chem 272 26
1997 16152 ;- plGehRéb, < 2, AR Lgpgod}gab Acad. Sci .
sanw%n&% ‘EQ;SEnm el %ﬁo‘ﬁrﬁg at | oén L R evels is

USA 93 1996 14]’.4?
seen in humdfeF yﬁﬁﬂ*&ﬂ@?‘fyepsoa[haéﬁisﬁﬂ%.“ '“M"ca%dgémthl-ffem'@( 8'&?{6?@ MPophys. Res.
Commun 193, 0188722 8B8&leukeMR()ee r1d. ARIOET Signdiling 2c02cond7rasdher of the PDE7 fam |y,
shares 70% ami no acid honology with PDE7A in the C-termnal catalytic
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pai n. (5/ at there I:ﬂ ah .,EM nd di fI_LSBq%HI h\ﬁges of pain:
noci cept? e t°a'§‘fr'ﬁ’"li’ CF"H’B%F‘?YHE '&9 nhigitors; .M Rt noci ceptive
and neur opatGiavas ped HABeavo. FHASION 12008), by mM?@BUMrﬁamﬂard &DEynhihitersi nct from
each other. ,aprnast, rolipram, milrinone do not specifically inhibit PDE7B.

The amino acid and nucleotide sequences that encode PDE7 of various species are
( 25 known to those skilled in the art and can be found in GenBank under accession numbers
AB057409, 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
30 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 naciceptive

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
35 clinically and mechanistically distinct from each other.
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noci ceptive pain are determ ned by excessive and/or prolonged activation of
specific sensory neurones AS and C fibers. These nmay be activated by a
mechani cal, chem cal, or thermal stinulus and become sensitised in chronic
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arises as a result of damage to or 3adysfunction of the nervous system The
clinical characteristics of neuropathic pain are therefore determ ned
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treatment, neuropathic pain is clearly distinguished as different from nociceptive pain.

The present invention addresses the problem of the providing a new therapeutic use for
25 PDE7 inhibitors and presents the suprising and advantageous 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.
30 '
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
35 include metabolic {e.g. painful diabetic neuropathy), trauma (e.g. phantom limb pain),
infection (post-herpetic neuralgia & HIV) and nerve compress‘ion {e.g. cancer, back
pain). it has been estimated that this condition affects approximately 1% of the



35 include netabolic (e.g. painful diabetic neuropathy), trauma (e.qg.
phantom linb pain), infection (post-herpetic neuralgia & HV) and nerve
conpression (e.g. cancer, back pain). It has been estimated that this
condition affects approximately 1% of the WO 2006/ 092691 PCT11B2006/ 000369
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Bi ochem Bi ophys. Res. Conmon. 272 (2000), pp. 186-1921. PDE7 has been the
target of inhibitor devel ogrrent as such inhibitors are considered to

represent a Asdiionalipit is,adventagepyseior identity) tRIOPLERTURESY VoG It RRAIDIRBIWRYScal di sease
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PDE7 have b r phg affinity
For exanpl o TRTACARNALEallcrBol B! o/l Sh BEeSE IS dufl celiplnd
2, 2-di oxi dedheehiS 2“d1353°°'aﬁ?€ﬁ'§%'9h PBED 125, bpem show irhe-cenivally expressef] ipfiedes [ A
Cast ro, Ml CN‘SJmﬁdsOnchﬁmg Qhuk not\hecssegly lesti@dttoAhe blutiate madieusHputameh. Med. Chem
and occipital lobe of the brain in humans as well as being expressed in a number of
25 peripheral tissues too, [C. Gardner, N. Robas, D. Cawkill and M. Fidock, Biochem.

( Biophys. Res. Commun. 272 (2000), pp. 186-192].

PDE?7 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
30 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-ajthiadiazine 2,2-
dioxides [A. Castro, M.1. 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
35 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



36 (2001), pp. 333-3381. Also known are a series of guanine anal ogues which
have 35 been assessed in vitro to have |ow m cronolar inhibitor activity for
PDE7 and to show selectivity over other PDE fam |y menbers (the

8- br onp- 9- substitued conpounds being the nost potent) Barnes M, Cooper N
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Brief description of the Invention

The invention is directed to the use of a PDE7 inhibitor for the manufacture of a
30 medicament for the treatment of neuropathic pain.

The present invention further provides a method of treatment for neuropathic pain, in a
mammalian subject, which comprises administering to the subject a therapeutically
effective amount of an inhibitor of PDE7.

35



manmal i an subj ect, which conprises adninistering to the subject a
therapeutically effective anount of an inhibitor of PDE7. 35 WD 2006/ 092691
PCTI 1 B2006/ 000369 6 Detail ed Description of the Invention In a preferred
enbodi ment the PDE7 inhibitor is selected fromthose conmpounds generally or
speci f i calybyordioeediosed in the published patent applimatBmogowR021074754 5
(Warner Lanbert), which discloses qei nazoli nones which are PDE7 inhibitors
and are useful for the manufacture of a nedi canent for the treatnent of

neur opat hi c m"@dggg,ﬂ%@gn ofttmmpgnﬁaﬁ ment of neuropathic pain. According to

t hi s enbodi men I's a conpound having the following 10
formula (1), (II)or(III),AAA IXL X ~/[~~ N: 41-1 a zZi a NzZt (I)
(re)y (1) Inra wefeabd @mnbadimenK2ie RBEZAIhibker arselettae fromnthose candolimdsent and are
sel ected fr ar oups X1,
X2, X9 an d ﬁu?r sggélﬁcafgoaﬁcggeq l];'l Qﬁet t{bﬂ&\ted rB?{eﬁt %ﬂ%ti&%éﬁﬂdﬁ'ﬁé ,

which R §s @@F@b{-weﬁ} @iich dlsclqgfs qwnazohnoa%ewhw a&wPDEY mﬁ@f@a@k@ﬁgﬂ or | ower

al kenyl , t hagefugtrthpmatiRiciie df B Fielisdnibat Ethe freatméht BilHeGlopdtiid paih aMdtfér one or

several gro X6 R5 in which, -X5is selected from: - a
single bondL{Rg“%nentOftnFlﬂy‘%th' Wer al kenyl ene or |ower al kynyl ene, optionally
interrupted 25-with 1 or 2 heteroatons chosen fromO, S, S(=0), S02 or N, ,
the carbon atorrxcceramgmﬁseen%amaﬁﬂa@m.numuiasfcbmmma%gﬁumw.ﬁgut ed with
one or i@vefr %%Hl-p I|dent|cal or different, selected from SRO, OR6,
NR6R7, gy Ol n which R6 and R7 are the sane or different and are

sel ected from hydyogsn or | ower kyl, and,

(\ /Xk /X1 N Xz/ IS
&Z A N

0 _ (i (1
in which
a) X1, X2, Xa and X, are the same or different and are selected from:
15 - N, provided that not more than two of the groups X;, X2, X3 and X, simultaneously
represent a nitrogen atom, or,
- C-R', in which R' is selected from:
- Q1 or
- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted or
20 substituted with one or several groups Q2;
- the group X°-R® in which,
-X® is selected from :
( - asingle bond,
- lower alkyl, lower alkenylene or lower alkynylene, optionally interrupted

25 with 1 or 2 heteroatoms chosen from O, S, S§(=0), SO, or N, , the carbon

atoms of‘these groups being unsubstituted or substituted with one or
several groups, identical or different, selected from SR®, OR?, NR°R’,
=0, =S or =N-R®in which R® and R’ are the same or different and are
selected from hydrogen or lower alkyl, and,

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




30 - RS is selected fromaryl, heteroaryl, cycloal kyl optionally interrupted
wth C(=0 or with 1, 2, or 3 heteroatons chosen fromO0O, S, S(=0), SO or
N, cycloal kenyl optionally interrupted with C(=0O or with 1, 2, or 3

het eroatons chosen fromO0O, S, S(=0, S02 or N, or a bicyclic group, WO
2006/ 0926%55;}'#@?006/ 000369 7 these groups being pesHBRskLhdogdeed oOr
substituted wth one or several groups selected fromO3, heteroaryl or

| ower al kyl optionally substituted wth @; in vvhlcth Q2 QBarethe sane

or different and artﬁ sel ecﬁgeqnfro ngg&ﬁn | ogen | SO3H,

P(=O) (OH) 2 5 - g @f ‘@ F@’e’z’i‘grﬁjﬂiz Q NR3R
NR2- Q- NR3R4  or NR&‘e@:twfmanwine@ma@ qriowsmﬂwbqpbwaﬂywmt@edmy Q3C(=0), C(=S) or
S, Ris selgngherah r@ﬁb@!ﬁ&%ﬁlew drf*fe‘?é’i‘@£nd""alrtlfé(a-'Iec@3@orﬁ22 R3 and R4 are the
same or dlfferenfJ and re S hydrogen, 10 - | ower al kyl
optionally inter @if% )§/I , (CH2), -heteroaryl,

( CH2) n- cy£l oal kyPR QQ{Q)E? C{=Q)OR SR’uS(t-eaRzyNRsW CLRIOP-NRPRWNRRQ-NRIR® 2

heteroatoms chogegry @ﬁm.rpw?]éi.c?% s@cted%hegNH i? 5] of ¥B) Gelskenyt

optionally interrupted eter atomscosenfromo
S, S(=0), S02 oFe‘I‘Qt |ﬁHme69?"r?f\°‘§eféi¥vluaﬁ€ Bo & anddR s g sameppdfferest o 3 or 4:
15 these groups bed drgsaldetdifeimi t ut ed or substituted with one or sever al
groups selected fr ggbé%wer al kyl , hal ogen CN, SBH, CH3, S2CH3, CF3,
C(=0) - NH- SO2- CH3, COOR6, NR6R' S%(NRGR‘ or S2NR6R , in which R6
and R7 afl® the saneowar alkyk aptionafiy intgrreptest with Fek (eld)FandniChsdhetrieanvlor | ower

al kyl optionally s -sydlogiky| YtibRalP AR rrited Wih G wﬂsseb:ez:ﬂe@ﬂoaftdmd? COOR
20. or NRR6 i n whi ch{bﬂm nyﬁ @&% Cgsj gge (ﬁg%%? lﬂ%he ‘{Pﬂd - R6 and R,
ahd/or. R3 and R t%‘@%etnhé?m PRl n 2r8 RCRe R, Nare 1inked,
can forma 4- to 6-inemintedexithi€ét@ronwific! pr2 hetetgetommwnrfwm Q.cﬁaﬁéﬁQ) one or two

het er oat o sel ect edo o R Aot 5% Tibber sSeBodforty, 128G i ch may be
substituted with, 2 c rin whi ch may

et er ocyc
contain dRe or two tﬁ??étgé?"@%f‘ﬂ?ﬁs“'?étfsg&egﬁr F"E’BWI’J‘?A) é’?ﬂe% seyerdl qiokes, may be
substituted wi th a sceoiedfroml lbwdr alkgr halogem GNoVBE:H aClityy ISOgGH i 6EsaD[=5®)-subst ituted

wth CR NR R, C(5ghiB &JS,Q{R CESRE, NIFRMUEONRREN SRR, 6 Whiéh RBTE OF

different and are sele
A and are the same or different and are selected from hydrogen or lower

alkyl optionally substituted with one or two groups selected from OR, COOR
20 or NRR® in which R and R® are hydrogen or lower alkyl, and,

- RPandR’, 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), SO, or N, and which may be
substituted with, .

25 - 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 substituted with OR’, NR'R"”, C(=O)NR'R" or
COOR' in which R’ and R” are the same or different and are selected from,
30 - H,or,
- lower alkyl optionally substituted wnth OR or COOR in which R is
hydrogen or lower alkyl and,

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 fwo

35 heteroatoms selected from O, S or N;

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



30°- H or, - lower alkyl optionally substituted with OR or COOR in which R
I's hydrogen or lower alkyl and, R and R' together with the nitrogen atom
to which they are linked, can forma 4- to 8-nenbered heterocyclic ring,
whi ch may contain one or two 35 heteroatons selected fromO, Sor N b) X
s 0, 8 orWwONRO/ORNEPIWhi ch RO is selected from W 200BCOME26651000369

PCT/ 1B2006/ 000369 8 - hydrogen, CN8 OH, NH2, - |lower alkyl, |ower alkenyl
or |ower al kynyl, these groups being unsubstituted or substituted with

cycl oal kyl optlom}obyn bﬂt@q nepted with 1 or 2 heteroatons chosen from 0, S,

S(=0), S or C 0 opt i onal terru

het er oat ons choslgwg lgﬂl é}( M ar dgwer eﬁagra‘?%ﬂ '"ﬂé'(’ﬂib%*ﬁ‘gﬁﬂ o OR10 or
NR1OR11 in whi csubﬁtmﬁedamﬂh o%loﬂvyboptndrrmll;emte&upted vaithf f errklnﬁttereamnacﬂ'mwel ected from
nydrogen or - 1 ovin & kale-8) o, oP e HRGHEHY fﬁgm%@,.mérmedwale,or in whi ch R12

I's selected from r r aI kenyl or
| oner al kynyl , @@W%‘ﬁ'ﬁ%‘*“lﬁ’éﬁ“rﬁ%%@b%? oY @gyl. B‘Ptem%t@% | ?’LN

cycl oal kyl opti omadrhicy R'Tdng IRM'LEps 1€l sathd &t dife@ht add Aet selected Mmhydkugsnea from 0, S
S(=0), S02 or oﬁerCQu%la' kenyl optionally interrupted with 1 or 2

het er oat ons chos mOo, S S(=0, 802 or N, aryl, heteroaryl, ORLO0 or
NR1OR11 15 In which RL and R' are the sane or dlfferent and are sel ected

f rom hydr oged) Yo seldcd@bm @), &t 5-R%) in fhicB RERQBREAed frewn CH NO2, 0, S or NRI3 in
whi ch Rl; is sel ﬁ@ﬁ_qed fCrO@P drogen, ON, OH, NH2, aryl, heteroaryl,

cycl oal k P optio iR ted with one or 20 several heteroatons chosen
fromO0, S, S(=0 lows0akybriowsr aksgnyl addwes raikynyb fitese geslipsybeingruneubsiitgieddr wi t h one or

several heteroat M@@ﬁﬁﬁcjcro&pn Bptiomally ﬁten@%ted wit?1 8F 2 RbteroktbrimdHddch
C(( O NR14Rls OR or unsubsti t ut eg or substJtut ed with one or

several groups WhPR P a$+eS (V\ﬁ)e Sosé’ﬁé\j gveieplkepyd oatipnally,gtefippted Wil d ¥l ect ed OR14
or NR14R15; 25 Rbetermatdm&irmsdneiiome, iS) 810880 nt N, ans ebenargidORY orNRISRIY ogen or

| ower al , d %@‘ whi ch they
are Ilnkgd can #noagh%h? a-n@% %e{hgggﬁﬁre ﬁ%@%&y%?e%@??ﬂgﬁ chpmay contain
one or two het er S48 chosen from 0, S or N, and which may be substituted
with a | ower alkyl;

d) Z is chosen from CH-NO,, O, S or NR" in which R* is selected from:
- hydrogen, CN, OH, NH_, aryl, heteroaryl, cycioalkyl optionally interrupted with one or
20 several heteroatoms chosen from O, S, §(=0), SO, or N, cycloalkenyl optionally
interrupted with ane or several heteroatoms chasen from O, S, S{(=0), SO, or N,
C(=0)R™, C(=0)NR™R'S, OR™, or,
- lower alkyl, unsubstituted or substituted with one or several groups which are the
same or different and which are selected OR™ or NR“R";
25 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
heterocyclic ring which may contain one or two heteroatoms chosen from O, S or N, and
which may be substituted with a lower alky!;

30 e)Z'is chosen from H, CHg or NR"™R" in which R and R" are the same or different
and are selected from:

- hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or several
heteroatoms chosen from O, S, 8(=0), SO, or N, cycloalkenyl optionally interrupted
with one or several heteroatoms chosen from O, S, S(=0), SO, or N, C(=0)R",

35 C(=O)NR™R", OR", or,

- Alower alkyl unsubstituted or substituted with one or several ‘groups selected from

OR™ or NR"R'™,



30 e) Z is chosen fromH CHs or NRL5R17 In which R16 and R17 are the sane
or different and are selected from - hydrogen, CN, aryl, heteroaryl,

cycl oal kyl optionally interrupted with one or several heteroatons chosen
fromO, S, S(=0), S02 or N, cycloal kenyl optionally interrupted wth one or
several h&03006/49269ts chosen fromO0, S, S(=0), S02 or RCTIB{EENRHBS, 35 C(=O NR
14 R5, OR 14, or, lower alkyl unsuBstituted or substituted with one or
several groups selected from OR14 or NRLI4R S WD 2006/ 092691

PCT/ | B2006/ RQOQEER™ béindnbdendrofl HkBuen 3k BileralksR, f rom hydrogen or | ower al kyl,
and, R14 an 14R7ﬁ? sang/ or . R&%ﬁan R17, together with t hﬁ nitr% en atomto
Rnicaglor. Re' a9

which they & ln or tRgethepwith fhexMiagem atpm do WhithPRY AR INKGE: i ng whi ch
may cont ai ncamfermog 4-tteB-miemberediwtenatyclic digoehich nfay contdih oS cotwolletemadmehi ch may be

substi tut edcm'sgmé&g\/ﬁ@lerglrgwchrﬁyé%slﬁ,m'&%%&hg%@gesen from s A2 A4

ga~A~Ae A-AZ ()A2 ¢ A4, A5 and A6 are the
sane or different and are selected fromo0, 5 C, 10 Clam), SO $02 or N-R18
i n which RL§ Aisaseleapbsdfrbfiom - hydrogen, aryl, heteroaryl, cycloal kyl
optionally interrupted with one or several  heteroatons chosen fromO, S,

4

S(=0), S or N, cycloal k%nyl fripg onal | perrupted with one or several
het er oat ons chapsenf+pdmad, ~pz 4 S(=0)5 SQ2 or N 15 - |ower alkyl
unsubstitute Wi tjut e Wyl , eterparyl, cycloalkyl optionally
interrupted wM'h o or ral er oat hosen fromO0, S, S(am, 502 or
N, cycl oal kenyl opptifonal |y interrupted,witH one or several heteroatons
chosen fromiO hicR: S(=0, 302 or N, CN, NR19R20, C(=0)NR19R20, OR18,

C(=0) R19 or 'EQ': OR19, in which RI9 and RZ0 are 20 identical or different
ahd are sel ect-ed\'f A% Ay dF anschf any the same or diffkipnt:and aressgleeted i Ot $iC.car bon at om

whi ch i sigshar ed diedyveensdueNGIGh Ghibh RN & stib@ed s kbone cycl e contai ning X
apd/ or Y. each car t}1(3)/{:}0&;%(,)ryry?fhetter}c(aaary(fyc(::;}cf(a)alf%l io%tiolﬂra] yultr)1§eE'rL;gtgc} G 0orne Sol%bSt I tuted
with 1 or 2 '
several heteroatoms chosen from O, S, S(=0), SO; or N, cycloalkeny!
optionally interrupted with one or several heteroatoms chosen from O, S,
S(=0), SO, or N,
15 - lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from O, S,
§(=0), SO or N, cycloalkenyl optionally interrupted with one or several
heteroatoms chosen from O, S, §(=0), SO, or N, CN, NR"R?,
C(=O)NR™R®, OR™, C(=0)R"™ or C(=0)OR™ in which R"™ and R® are
20 identical or different and are selected from hydrogen or lower alkyl;
- * represents the carbon atom which is shared between the cycle A and the
C backbone cycle containing X and/orY; _
- each carbon atom of the cycle A is unsubstituted or substituted with 1 or 2
groups, identical or different, selected from lower alkyl optionally substituted with
25 OR?', NR*'R%, COOR?' or CONR?'R%, lower haloalkyl, CN, F, =0, SO,NR™R?,
OR™, SR, C(=0)OR™, C(=0)NR™R® or NR™R? in which R" and R® are
identical or different and are selected from hydrogen or lower alkyl optionally
substituted with OR*, NR*'R%, COOR?' or CONR?*'R? in which R?' and R* are
identical or different and are selected from hydrogen or lower alkyl, and,
30 R* and R®, andlor,‘R21 and R?, together with the nitrogen atom to which they are
linked, can form a 4- to 8-membered heterocyclic ring;
- 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;



groups, identical or different, selected fromlower alkyl optionally
substituted with 25 OR21, NR21R22, COOR21 or CONR21R72, | ower hal oal kyl,
CN, F, =0, S2NR19R20 CORt9, SR79, C(=0) OR19, C(=0)NR19R20 or NR19R20 In
which R19 and R2 are identical or different and are sel ected from hydrogen
or |lower avdydospésronal |y substituted with OR21, NRPETEB 0060683827 Or
CONR21R22 in which R21 and R22 are igdentical or different and are sel ected
from hydrogen or |ower alkyl, and, 30 R19 and RZO, and/or, R2t and R22,
toget her wit i heyane 5 (2] rma 4-to
8- nenber ed hgﬁogéb?c@%}n?tgrg‘??gg ﬁmg%em@ﬁ@% h?‘n% é C ghd;K ﬂ?\“l“% g%‘% not

adj acent, nm{PPFEEta PRI¥eRT; a 2, 3 or 4 carbon atom chain which may be
interr upt ed i théir tdutdneie o) el @Mﬁcﬁfﬁrrrfsroﬁm@lsorﬁrﬁndl‘dfthé(r pem20ficlpP 2691

PCT/ 1 B2006/ 090 h A Al, A2,
A3, AN, AS a%dcé les(feanJ {egwrgﬁ%f'% C%IE"E% esgaéb?eéaﬁ%g&%gpg{%o ofe tg Lglurps

tautorrerlé forms, their racemc fornms or their isonmers and of their
phar maceuti cal | y accept abl e derivatives, or a pharnaceutically acceptable

salt or S0l Vel e WSSOl el BAE) | GHOEF YedRS] oh bRFAsk " g O s osed
( Car boxy) pr off@atyoxy)glopadii-rciiegEpirafycipexeteekstqeindzoil-2(fti)leag ol i Al - 2' €1' H) - one or
a phar ”aceubh&ﬁ%&eﬁtucﬁﬁfa@%&ﬁfa%al?&'s&v égé vate thereof. 10 Alternatively the

PDE7 inhibitor Is an anti an anti | i gand bi ndi ng domai n or a

pol ynucl edtide. Alternativel y the PDE7 i nh| bitor Is a conpound of formnula

(1V) as di sclAdiaaahvélylthUSPDEI%htblm\ls' an antiabdypat antibodypipdnidderding morGaid 644 854

HOZCABOCE#I%HX\ gl R (M 20 wherein: msO,lor2; Xis 0, Sor NCN, R
F c or I'sS a Cm cycl oal kyl ene group opti onal | y substituted with a

Cl4 al kyl group; and

Alternatively the PDE7 inhibitor is a compound of formula (IV) as disclosed in US
15  provisional patent application 60/741854:

NH
N’g
R H
(v)
C 20  wherein:
‘ mis0,1o0r2;
Xis O, Sor N-CN;
.RisF, ClorCN;

Ais a Cs cycloalkylene group optionally substituted with a C44 alkyl group; and
25 Bisasingle bond or a C,.; alkylene group;
or a pharmaceutically acceptable salt, solvate or prodrug thereof.

Preferably in compounds of Formula (1V), m is 1 or 2, more preferably 1.
Preferably in compounds of Formula (IV), X is O or N-CN, more preferably O.
30 Preferably in compounds of Formula (IV), Ris F or Cl, more preferably Cl.



25 B Is a single bond or a Cl.2 al kyl ene group; or a pharmaceutically
acceptabl e salt, solvate or prodrug thereof. Preferably in conpounds of
Formula (IV), mis 1 or 2, nore preferably 1. Preferably in conpounds of
Formula (IV), Xis O or NNCN, nore preferably 0. 30 Preferably in conpounds
of For nul gvdiob@,w%&is For O, nore preferably C. Viaeko63Hn01
PCT/ 1 B2006/ 000369 11 Preferably in gonpounds of Formula (1V), Ais a
cycl obutyl ene or cycl ohexyl ene group optionally substituted with a nethyl
group. More mbRfBY #bohpothds o Pon?MIS'élV?Wi L ) SotityRHE or cyEl¥RIRyIER Godpr f erably in
conmpounds of f,orw[_ll IV, Ais a } -cycl obit yl ne,groug especially a
trans- 1, 3- cyHyR i}‘sgﬁtl%edd’('@@d’.‘e@' pus: Jlors PReferahled SrtHaMANe BRI 2 (1V), B
is a singl e Bendnae pmfanbiyhiyl cemeowpds op fora &/, Aised dr3adgtigbutyBne gromp,si ngl e bond.
Particul arl ormula (I i nclude those in which each
VepERITH L6 PARGURRe Bout he

variable in | s seleCted fromthe suitable and/or preferred
groups fof eBElgrablyin compeunds of\Farmuia{M. Bip aslagle bendopamstineRe surForul a (1 V)
i ncl ude t hosgrefelaply, s ieasingly Bandabl e in 10 Formula (1V) is selected fromthe

nore preferr . f r . J | rnati vel

The PRET | nheaiany bl S BORAESLARS M) P ofboe i BRI arebip FAT 1 Vel Y

publ i shed pab@mula ANpisi ssiecied fromgide) siable pad/orimefrrped groyns fen each MMjablg- - ~O H R M

\émngrei n, m E@gljmeore?ptgfe;rfdocﬁ‘bgundggf Fdﬂglél'b Ivﬁﬂblgﬁéﬁ%efﬁr@f@éﬁbﬁ?r@leﬂ in:?"re ggﬁdFor .
, |1 S_S - - - | | S S|

ar 010y EREHEAVY &ysledbh s 205 B’ﬁ%e%]’ s Heterid e 1 sAHs ¢ o

'6- menber ed herighl®cycl e conprising one or two heteroatons selected fromO or

“C

Alternatively the PDE7 inhibitor is a compound of formula (V) as disclosed in PCT
published patent application W004/026818:

15
RZ\ O (CHZ)m
NH
N/&O
H
R? )
wherein,

e mis1,2or3 and,
C 20 o R'isselected from CHs, Cl, Brand F and,
o RZ%is selected from,

o Q-Q%Q-Q* wherein,
» Q'is asingle bond or a linear or branched (C4-Cg)alkylene group;
25 » Q% is a saturated 4 to 6-membered heterocycle comprising one or two
heteroatoms selected from O or N;
» Q°is a linear or branched (C;-Ce)alkylene group;
= Q*is a 4 to 8-membered, aromatic or non aromatic, heterocycle comprising
1 to 4 heteroatoms selected from O, S, S(=0), SO; and N, said heterocycle
30 being optionally substituted with one or several groups selected from OR,



a @B is alinear or branched (Cl-C6)aikylene group; 4 is a 4 to

8- nmenbered, aromatic or non aromatic, heterocycle conprising | to 4

het eroat ons selected fromO0, S, S(=0, S2 and N, said heterocycle 30 being
optionally substituted with one or several groups selected fromOR WO
2006/ 0926 W0 t0asTéokd82006/ 000369 12 NRR , CN and (C, - CByHIH29d6/00036%er ei N Rand R
are the sane or different and are sklected fromH and (C -CB)allcyl; the
atom of 2 bound to d is a carbon atom and, the atom of 04 bound to (s is

a carbon atom 5. a I tuted th |
to 3 groups, prefer arf)lﬁl C%an@ (({SX&: alk&lsﬁ Qe'ﬁh@@ R S%Ng%%%ﬁ?n& uO) R4\,NI

C(=O) NRR$ and sozNRFeseselqméfr@T'Hamﬂfir%alkﬂ Hor (Cl-C6)alkyl; R4 is
(C -(:B)al kyl subst|th¢lét&dom2tbburfan@c:b|éam@fmmghmups preferably | to 3,

sel ected fromF, GN, Hns =0 - NH S02-CH3, C(=O R7,
NRC(=0) R7, NRSO2RS, &Sétﬁﬁh@ﬁ@‘?%wd?gé%wand SC2NR7Rs, wherein R is H
or (C1-(: B)al kyl, RBis 15 (Cl-C6)al kyl optionally substltuted with one or
two groups OR' o\(m&]’s kp, R is selected fromH and (C CB) al kyI and R7 and RB

are the sanme or dlffer are.s fr.om is selected
fromR4, H and (C, - igroup Fmg SUb§[§W80C\ﬁﬁ1dVP 3§F°8B?j pl’:?ge“aﬁg’ Zﬁel%jedsubstl tuted
with Ito 3 groups, pfmaf @Ré.bCQOE NRERE CNRE=Q)RANCEOINRIRRAND SSRMRRE( =0) R3,
C(=NR9) R4, C(=NR9) - NFRRin NR- C(=NR9) - NRR5, NRCOOR4, NR- C(=0) - NR4R5,

NRSO2- NR4R5 NR- C( =NR9) - R4 and . NR- SC?-RB and, 2) optionally substituted
with | of%2 groups sel &cRétH Pr{ErPasyt coord, 25 C(=0)-R4, NR4R5, NRC(=O) R4,
C(=O NRAR5 and SC2ZNRARB; R*-is (CMbuRikgi sibstitutddivith ord acs‘eedalfgronps, prefunably( G- CB) al kyl ;

R9(-i s selected fromH, CN, %eie%bm%%@@(‘=0%?—h §8§k6,(§R7] Cf;@_al kyl, and,
\ NH-SO,-CHs, C(=0)R?, NRC(=0)R?, NRSO,R®, C(=O)NR'R®, O-
C(=O)NR'R® and SO:NR'R®, wherein R’ is H or (C+-Cs)alkyl, R® is
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publ i shed pat ent plication
or a bicyclic group;

each optionally substituted with one or several groups Xs-R,, identical of different, in which:
- Xis:
a single bond, lower alkylene, C»-Cg alkeriylene, cycloalkylene, arylene or ,
divalent heterocycle, and,
30 - R4 is:
1) H, =0, NO, CN, halogen, lower haloalkyl, lower alkyl, carboxylic acid
bicisostere,



W02128847 (\Warner Lanbert) which discloses conmpounds of Formula (VI) t }22
NN (VI) R3)Z:Z RL 15 in which - YisOorS, - RlLis: ¢4-ClOalkyl, CClo
al kenyl, 20 C2-Clo al kynyl, cycJoal kyl, cycl oal kenyl, heterocycle, aryl,
25 or a bicyclic group; each optionally substituted with one or several

groups XlwB4oosloshemt i cal or different, in which: - >XecHms2006036agl e bond,
| oner al kyl ene, C2-C6 al kenyl ene, cyxl oal kyl ene, arlene or divalent
het erocycle, and, 30 - R4 is: 1) H =0, NO2, ON, hal ogen, |ower hal oal kyl,

| ower al kyl, car boxyl Q)Q;m d;)pr Rs, $6R280RLER @KL, PCT/ 02006/ 000369

19 2) COOR5 ( O)R5 % N%_%E &%“ @? %&@7 ) C( =C) ) NR7RB,

C(=S) NR75, C(=CH N(D2¥) -N =NR7) NHRS,

Cﬁ =NR7) R8, C((]I _ ][\1:39) NHRSOzNHé)NRm) %NF7)WR(W7XRE CIRNRSNIi R, \ﬂ(ﬁNR@)REizeSggd R8 are

the sane or | eren

C(=0) 5. S02R5," O = NRS?M TFNR; fﬁ % aM %(rgr% @lor%ﬁemﬁ(‘anp&u

C( =NSO2NH2) NRORi 0, C( SSlectefipy QNRBRAHISRe: B2Res CENBNEHRr  al Kyl |
C(=NRg)R1p,  C(=CH-NO2)NRgRq, C(=N-SONH;)NRgR1q, C(=N-

CN)NRQR10 or C(=S)NR9R1O;

-  R2is:
10 lower alkyl,
C2-Cyg alkenyl,
¢ C4-Co alkynyl,
cycloalkyl,
cycloalkenyl,
15 heterocycle,
aryl;
each optionally substituted with one or several groups which are the same or different and
which are selected from:
1) H, carboxylic acid bioisostere, lower haloalkyl, halogen,
20 2) COORs, ORs, SO2Rs,
3) SO2NRy1Ry2, C(=0)NR¢1Rs2 or NRy;Rs2 in which R¢y and Rz are the
same or different and are selected from OH, Rs, Rs, C(=O)NRsRs,
C(=0)Rs, SO:Rs, C(=8S)NRgR1s, C(=CH-NO2)NRgR1g, C(=N-CN)NRgRyo,
C(=N-SO,NH2)NRgR19, C(=NRg)NHR ;o or C(=NRg)R1s;
25
( - R3is Xz-R'; wherein:
- - Xzis 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
30 different and which are selected from:
1) H, C+-Cs alkyl, Cs-C, cycloalkyl, aryl, heterocycle, =0, CN,
2) ORs, =NRs or,
3) NR43R14 in which Rys and Ry are the same or different and are selected
fom Rs, Re, C(=O)NRsRs, C(=O)Rs, SO;Rs, C(=S)NRgRy, C(=CH-
35 NO2)NRgR1g, C(=NRg)NHR g or C(=NRg)R1g;

-R3is:



C2-C10 al kenyl, C4-Cio alkynyl, cycloalkyl, cycloalkenyl, 15 heterocycle,
. aryl; each optionally substituted with one or several groups which are the.
same or different and which are selected from 1) H, carboxylic acid
bi oi sostere, | ower hal oal kyl, halogen, 20 2) COOR5, OR5, S02R5, 3)
SO02NR11R1WO 20(60@6MR11R12 or NR11R12 in which R1l andP@UB2Y6/B00B4e sane or
different and are selected fromON, 2R5, Re, C(C)NR5R8, C(=0)R5, SO02RS5,
C(=S) NROR10, C(=CH NO2) NRORlo, C(=N-CN)NRORlo, C(=NSO2NH2) NRIOR, o,
C(=NR9) NHRi 0 or cffoakf®9) Ri0; 25 R3 Is X2-R s wherein: - X2 is a single bond
or, a group sel ecgg,&ﬁ{er{y[om G -C4 al kyl ene, C2-C5 al kenyl ene, C2-C5
al kynyl ene, each optronally substituted with one or several groups which
are the sanme or @80 different and which are selected from 1) H C1-03
al kyl, Ca-C4 cyckwemcyee| , aryl, heterocycle, =0, CN, 2) OR5, =NR5 or, 3)
NR13R14 isg whi CQ) and R14 are the sane or different and are sel ected
from R5, “Re, C(:biﬁi%%?g’ﬁi":o)%, S02R 5, C(=S)NRORlo, C(=CH 35 N02)NRORILO,
C(=NR9) NHRi ¢aeropignallymgistitated with are gr seeral JiurE @B 1 Odeptmior BffpNtBPeuEy: 000369 20
cycl oal kyl, cycl oaLkegyl, aryl, heterocycle, 5 or a polycyclic group; each
Opt1onal Ty subst it ut edl £ no0ne b ShiSHr o, &, WBRE, BLE; didisiapd ca! o
cycloalkylene, arylene, divalent heterocycle or a divalent polycyclic group,

10 and,
- Ryis:
o 1) H, =0, NO,, CN, lower haloalkyl, halogen, cycloalkyl,
\ 2) COORs, C(=0)Rs, C(=S)Rs, SOzRs, SORs, SOsRs, SRs, ORs,
3) C(=O)NRysRis, C(=S)NRssRys,  C(=N-CN)NRysRss,  C(=N-
15 SO:NH)NR1sR1s, C(=CH-NO2)NRtsRs, SO:NR4sRis, C(=NR15)NHRgs,
C(=NR15)R15, C(=NRg)NHR1s, C(=NRg)Rs or NR4sR1s in which Rys and Ryg
are the same or different and are selected from OH, Rs, Rs, C(=O)NRsRs,
C(=0)Rs, SOzRs, C(=S)NRgRsp, C(=CH-NO2)NRgR1o, C{=N-CN)NRgRso,
~ C(=N-SO2NH2)NRgR 10, C(=NRg)NHR1p or C(=NRg)R1o
20 4) heterocycle optionally substituted with one or several groups Res;
- Rs and Rg are the same or different and are selected from :
-H,
- lower alkyl, C2-Cs alkenyl, C~Cs alkynyl;
25 - Xs-cycloalkyl, Xs-cycloalkenyl, X -aryl, Xsheterocycle or Xs-polycyclic group, in
C which X, is a single bond, lower alkylene or C»-Cs alkenylene;

each optionally substituted with one or several groups which are the same or
different and which are selecied from:
- halogenh, =0, COORg;, CN, ORz, lower alky] optionally substifuted with ORgz,
30 O-lower alkyl optionally sustituted with ORzy, C(=O)-lower alkyl, lower haloalkyl,
X5~N-{{1a in which Xs is a single
Ryo
bond or lower alkylene and Ris, Ris and Ry are the same or different and are
selected from H or lower alkyl;
35 - Xg-heterocycle, Xs-aryl, Xs-cycloalkyl, Xg-cycloalkenyl, Xs-polycyclic group in
which X; is selected from a single bond or lower alkylene, these groups being
optionally substituted with one or several groups, identical or different, selected



a single bond, |ower alkylene, C2-C6 al kenyl ene, C2-C6 al kynyl ene,
cycl oal kyl ene, aryl ene, divalent heterocycle or a divalent polycyclic group,
10 and, - R" is: 1) H =0, N2, CN, |ower haloal kyl, hal ogen, cycloal kyl, 2)
COORS, C(=0)Rs, C(=S)R5, SO2R5, SOR5, 80385, SRS, ORS, 3) (C(=0)NR15R16,

C( =S) NR15WR 3006009260 CN) NRL5R15, C(=N- 15 S02NH2) NR1s PXa/IBZ0&@ps6N02) NR1SR16,
S02NR15R, 5, C(=NR15) NHR16, C(=NR @Rls, C(=NR9)NHR s, C(=NRs)Rls or NR15R, 6
in which RL5 and R16 are the sanme or different and are sel ected from

OH, . R5, R6, C(=0) NR&RBgloge®( COPRA, ORGSR FEH:)IR=5) MBI 0 js (T 2CHamd0) NROR10,
C(=N- O NRSR. 0, Gl 502 LoV Bton: S iRaloblih Wr ker MR R 0 20 4)
eterocycl e optiona substituted w ope or several grou ; an
are the sant or 39i'%*%&@ﬁ""ﬁ'ﬁl&habgﬂg‘@réw'é?ib?’?’@lwlta“H,he!e °g¥ﬁ%r8§4'\'§§/l, C2- C6

-al kenyl , C2o0G-NalRikiyi miiich Xs26a - X4- cycl oai k 1, X4-cycl oal kenyl, X4-aryl,

X4-het ergcycl enor X4-polycyclic group, in which X4 is a single bond, |ower
al kyl ene”or C2- 8% al kenyl ene; each optionally substituted with one or

several grofipde hendon loyeralyire angd Re K Regire e sepe orfitgrafihandipre.gelecied| ect ed from
- hal ogen, #6n HGPORE@IKyICN, OR20, |ower al kyl optionally substituted with

OR2o, 30 O-lo : ' | ' C(=0 -l ower al kyl,
| ower hal oal kyl , 1°l%éﬁe&%§$|h@%+@ﬁ@h é}dlé&-g?y\r’]%%%e@ge, bond or | ower

al kyl ene an@r Fohamacpulicalyepceptaplespvatvadhessaire or different and are sel ected
fromH ofp | ower with g biovishthat, X6- het erocycl e, X6-aryl, X6-cycl oal kyl,

X6- cycl oal kenyl , X5-pal ycycl.ic group in i Xe.ls selected froma single
bond or | ower al'@?ne%e'?Xffeﬁ@&é)eﬂg%tgeﬁ%%%?%geu ﬁg‘{‘ﬂeg 2 lTi’y substituted wth one
or~ several group®hern Xdenm sirgie boadt andibbtheRiaand R's grelphenyleencingl B10me Rabees 91

PéTI | B2006/ @DE26he sduktitidrebhdidla@gens, COORZ,, OR21, or (CH2)nNR2, R22 iri which

rom b or ©over “Agfo's pahge bod il fols Wi s R obethBIRB ap PRI RS T O Fovier
al kyl , alSyl camhexykeraoid ynghesgrthey@@ild? or X5-N-R18 in which X5 is a
- the atom of R3 which is linked to the thiadiazole group is a carbon atom,
with the exclusion of the following compounds,
1-Phenyl-1-[4-phenyl-5-(5-trifluoromethyl-2H-[1,2,41triazol-3-ylimino)-4,5-dihydro-
- [1,3,4]}thiadiazol-2-yll-methanone, 1-[4-Phenyl-5-(5-trifluoromethyl-2H-[1,2 4liriazol-3-
20  ylimino)-4,5-dihydro-[1,3,41thiadiazol-2-yl]-1-thiophen-2-yl-methanone, 1-Phenyl-1-(4-
phényl-5-p-tolylimino—4,5-dihydro-[1 ,3,41thiadiazol-2-yl}-methanone, Cyclohexyl-[3-(2,4,6-
trich loro-phenyl)-5-(2,3,3-trimethyl-cyclopent-1-enyimethyl)-3H-{1,3 4]thiadiazol-2-
ylidene]-amine, 2-(3,5-Diphenyl-3H-{1,3,4]thiadiazol-2-ylideneamino)-1,4-diphenyl-but-2-
ene-1,4-dione, 2-[3-Phenyl-5-(1-phenyl-methanoyl)-3H-[1,3,41thiadiazol-2-ylideneamino]-
25 but-2-enedioic acid dimethyl ester,  2-[5-(1-Phenyl-methanoyl)-3-p-tolyl-3H-
Q [1,3,4]thiadiazol-2-ylideneamino]-but-2-enedioic acid dimethyl ester, and, 2-[3-(4-Chloro-
phenyl)-5-(1-phenyl-methanoyl}-3H-[1,3,4]thiadiazol-2-ylideneamino]-but-2-enedioic acid
dimethyl ester.

30 Of the compounds of formula (V1) disclosed in W0O02/28847, particularly preferred are:
compounds selected from the group consisting of:

3-[5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-benzoic acid, (1R,
2R*)-2-[5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4] thiadiazol-2-ylideneamino]-
35 . cyclohexanecarboxylic acid, (8)-2-[5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4]}thiadiazol-2-
ylideneamino]-2-phenyl-ethanol, 2-{2-[5-(4-Chloro-phenyl)-3-methyl-3H-{1,3,4]thiadiazol-
2-ylideneamino]-phenyl}-ethanol, {1-[5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-



5 Rig single bond or |ower alkylene and R18 and R 9 are the sane or
different and are selected fromH or lower alkyl; R o ls selected from
hydr ogen, |ower al kyl, cyclopropyl or heterocycle; or a pharmaceutically
acceptabl e derivative thereof, 10 with the proviso that, - when Rl is

phenyl , itoe®rseet | east one substituent other thanpdiB2008b@seX2 is a
single bond and both RI and R 3 areazphenyl, each of Rl and R3 bear at [ east

one substituent other than H, - when X2 is a single bond and R 3 is phenyl,

R 3 is not SjiRabdniindl eﬂopé%@,nnémarmr@-émrwn&@ Satlis Wgﬁﬂ]ﬂuabiﬂzoi-he ortho

position, - th at Qm i adi a roup is a
carbon at om2YIRENeamIRokeyclahexpResaBRYiSt t heeid of | ow5 EB’ ﬁ‘g et
1- Phenyl - | - [3i18linlatiadni-¢-Pideneaminae-fuomitdeyitoic2 Hecld,  3-[5-(4-Chloro-phenyl)-3-

, 2, 4] tri azo'r%e%'zgél-t-[rqb? |addézgl'2 Jarfggﬁo{- 5%1@.} &Beﬁ%l z Eld 3{“4(‘5%%161”0”6

1- [4 Phenyl uor one
yl i m no) -4, henvhvdneshyj-aH-i ;344]]tf“ﬁ @?&k%ﬂlé?neizpryw]-amm% h| oph(e'?%’zi5 HChRRhanone,
1- Phenyl - 1- (phenyl)-3-methyl-3H-]1,3 4lthiadiazol-2-ylideneamino}-butan-1-ol, [5-(4-Chloro-phenyl)-3-

phenyl - 5- p- tr@e\%y&élﬁh%oﬂthfaé azol-é]-}/lggne] Lyclog’utﬁ ]a;[nme agi tsa(i ((W,‘Ihloro-ﬁf\e|)|yl)I\rserlt\erﬁ‘fflytfl one,

Cycl ohexyl -
trichl oro- pW{yﬁﬂ#@acﬁ@d@-ﬂdqnp&wmlﬁﬁpa&?@heapeﬁ‘-it(4 ChiereypheayfiynettatBH-1, 3, 4] t hi adi
azol -2- ylide ]thia'iﬂﬁ‘zél@ ghdene]hcy C£enty|-am|ne (5-(4- Chloro-pheny%—3-methyl—3H—

v

2- (3, 5 D‘éi(? oﬁé)‘g’ 4]th|a|j_agg1-2-yhd e]-cyclo eat§l-amnne yl(;s)c_if f&ig}'nloro-pheﬁy 1)-3 mJI)h ngf - but-2-

ene-1,4
2-[ 3- Phenyl - [5:3 4 Rhiqeiezoly2tyiidepedmaing}pinetr@butah; 13914 ] 2{6-(@dhprmaphe@dpd-metream nc] 25
bzi 32 enedi Ojgyy %qutﬁlad#azaﬁzwénesaﬁlharz.m&y{ Rofah-1Eeny! - f@&rda@n[@;(um&&p tolyl 3H

4] th I 7o
2-[ 3- (]4t Clhﬁgtlfhg%y(l))-&metrYw 3H-[1 34]’ch|adlaJoI-Z-ylldene]-gr?u%(gi 19l C(4%(I:1llogo-pherr1§/l?)-3 rXethy?—St er, and,

phenyl ) - 5- ( | 3tph@jthiadiazblreayiidgnie)sdprbpyidanthed | t - ESd4-@hbto—;iheW)+3dmﬂw&3H—no] - but - 2-en
edioi ¢ agsd 4[}@'4195%&5; fx@amxrﬁpgzolﬁhe a%fanm@ai hi3fo- n@ﬁﬂlﬁ'.rﬁeﬂ(y}&@ di scl osed

in WO021 |cu erred are: ounds sel ected romthe
group consis 13'4 lipuazol-z-yhdene]-( -ethyl-propyl)-amine, 4*[5-(4~Chloro-phenyl)-3-methy

3- [g (4- Chl 0mn4prhla1tatbl)2-ﬁde"iieadimd>]-pﬁérlol; 1, 3, 4] tML[sa(MmDml-phEny}oLSI-mhihwa‘m noj - benzoi c
id, (1R, 5 3.

Ao C gzol ?}t%‘ao:‘r’az[alf’z;ﬁé‘ g%‘gr%r%xﬁ&ﬁl oL AQngﬁeé"g)‘(%hlo?b"bh[eﬂy O?% Acthyl-3H

(S)-2-[5-(4- mb%hleﬂla;ﬁle?rWaneBGﬁ@Qrwmenwwmlne N K‘T(mh@a:rmwl)-@ethw -3H-

yl'i deneanpnop -3ajtm5tﬁasz2waéiﬁp@blohexane-1 4-diamine, (1R*, 28*)-2-[5-(4-Chloro-phenyl)-

2-{2-[5-(4- c@ ’51%—39 ? ?,{M%d%zcmi-&m/ekea%oﬁ g'yc%hééﬁ i adi [g%tez:hloro-phenyl)-S-

yl i deneam no
5- ( 4- Chl Betay-ghdhs#ihiadiazat-2Hljdeneli4-fifluopmethynhari)emine. 2 WO 2954092691 -

2-yl

{1-]

PCT/ | 52006100&3@133ulf3@l—&ﬂehﬂ)931ﬂ§tﬁw39-][1 @!ﬂﬁﬁa@ﬁ%ﬁbépﬁd}en@ﬁmwﬁmc acid, 3-

8-[5-(4-Cnl 0{5?4—8moro-¥>|hgnyl’)}’ 3-me¥hyHH-["? 3451%303 dzol]2t yhdeneamm& -phenol, 5-[5-(4-

25  Chioro-phenyl)-3-methyi-3H-[1,3,4]thiadiazol-2-ylideneamino]-2-hydroxy-benzoic acid,
(1-Aza-bicyclof2.2.2]oct-3-yl)-[6-(4-chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-
ylidene]-amine,  2-[5-(4-Chioro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-
phenol, (R)-2-{5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylideneamino]-butan-
1-ol, [5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-2-ylidene]-(3-fluoro-phenyl)-

30 amine, (3-Chloro-phenyl)-[5-(4-chloro-phenyl)-3-methyl-3H-[1 ,3,4]thiadiazol-2-ylidene]-'
amine, {3-[5-(4-Chloro-phenyl)-3-methyl-3HQ[1,3,4]thiadiazol-2-ylideneamino]-phenyl}-
acetic  acid, 3-[5-(4-Cﬁloro-phenyl)-3-methyl-3H-[1 ,3,4lthiadiazol-2-ylideneamino}-
benzamide, Bicyclo[2.2.1]hept-2-yl-[5-(4-chloro-phenyl}-3-methyi-3H-[1,3,4]thiadiazol-2-
ylidene]-amine, (1R*,  2R*)-2-[5-(4-Chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazo}-2-

35  ylideneaminoj-cyclohexanol, B-(5-Cyclohexyl-3-methyl-3H-[1,3 4]thiadiazol-2-
ylideneamino)-2-methoxy-phenol, 3-(5-Cyclohexyl-3-methyl-3H-[1,3,4lthiadiazol-2-
ylideneamino)-benzoic  acid,  3-[5-(4-Chloro-phenyl)-3-methyl-3H-]1,3,4lthiadiazol-2-




2-yl i deneami no] cydohexanecar boxyli ¢ acid, 5-[5-(4-Chloro-phenyl)-3-nethyl -
3H 1, 3, 4] t hi adi azol - 2-yl i deneam no] - 2-f | uor o- benzoi ¢ aci d,

3-[5-(4-Chl oro- phenyl ) - 3- '

met hyl -3H[ 1, 3, 4] t hi adi azol - 2-yl i deneam no]-2,5,6-trrifl uoro-benzoic acid,
[ 5- (4- Chl woQods/092691 PCT/IB2006/000369

phenyl )-3-nmethyl -3H[1, 3, 4] t hi adi i &30l - 2-yl i dene] - pr opyl - am ne,
(S)-2-[5-(4-Chl oro-

pheny! ) 5 TSy othbiabE 4 62 AR SR B

net hyl - 3H [ yhogne)ﬁ%me@amegzlbnw-ebgwl)@mm] (IR 2RO1PIB{A-Methangaulfonyl-phenyl)-
3-[5-(4-Chl Qtrﬂetm&m |@4]t'ﬁiaﬂi%h2‘idrdeneammo]-cyclohexanol Cyclohexyl-[5-(2,4-dichloro-

[411 ?:hl4]o£ g)hadh% "Wﬁ?mb |3q’r§ °a'laz°|rkcslhdt§n%ﬁ£mlne " 3R4.chloro-phenyi)-3-methyl-

4]t 8 a@iidZ@HFfEad}dzolde/iﬂ;]le]&y@Qmmw am ne, Cyclohexyl[3-methyl-5-(4-
4- Chl or anﬂbl%ﬂx'&n)l-pﬁerﬁﬁlﬁ 34ﬁth|a319201-2- Ildene]-amme Cyclohexyl-(3-methyl-5-

H
S5-(

1,3,

5-(

é) 324]( t5h|( deléﬁjzl Qll}-}sl Sbl?f[é,ﬁ,;}]ttyad ‘ﬁré‘ty me [% (3-Chloro-phenyl)-3-methyl-3H-
3, 4] t hi adi a,amadiézguzwhenqmm)}w-amnetmg-DyMEMmmo<4+methyl-4 5-dihydro-
S-(

[

t-

n

(

[

4- ChI i . "
1.3, 4 é@hﬁi&#lg %E%E#gfgm. - 5-(ﬁ nrethgnesglfonyllphgrllyl) 3-methyl

But Elﬁapddﬁze}_z yhdene]-amme [3-(5-Cyclohexyhm|no-4 -methyl-4,5-dihydro-
|

n’E{il b.ﬂ]thia'iiidz{)l LryB-phdrivipdimethy zanine? -Oytiotdeyis-(3awsthogy-4-nitro-phenyl)-

yl) -

4- Chl or -

1,3, 4]t ﬁ.?i rﬁ% aaé%l%ﬂ% ](EFE E%LZ Ilden -amme,yI i 2r’f41' -Dichloro-5-(5-cyclohexylimino-4-
4-

( Chl dquhybﬁéﬁghyc;ro- ,Whtﬁq;qazog‘q.yl)l@nzenesurfonamlde Cyclohexyl-(3-methyl-5-
?44&h| adhiagheh-34+3H-j1 dNadEz0IE vilee k srhifie, aCyobhexyl-[5-(3,5-dichioro~phenyl)-
3, 4] t :l] -IRQE rl%g)['?‘? E@gﬁéﬁ&%&hd@ﬁ]‘ aimne,r op F clo exyl-%‘; (2-ethyl-5-methyl-2H-
5- (4- Chl cny@zgiﬁeﬁ;,’&f@eﬂyl—%ﬁM]thlgcpazol-Z-yhden i/amme [6~(3- -Chloro- -2,6-dimethoxy-
3,4] thi agihamlsraew-mﬁmftﬂhm%rphﬁacé]-cycwhé@ramn&hI or @yplbiW(3-- 3- met hyl 3H
? 44]CE1IhIo? 0 azolhg 5%“%@/? ﬂﬁ %«ﬁ@a& ﬂ%ene’)—amme rE‘ynlel‘iexyl-[:s-methyl-5(
3, 4] t hi adiysdioR- ylzthlymhed@ﬂlé]shi{m.mh@dw -phiigegel pmingi pré5-Cyclohexylimino-4-
S- (4- el Q’hé‘thmmbaro[ﬁgs QE{IJMZOIQWI)%ethoxy-benzene-1 3-diol; compound with
[2 ] E g' ?gt' %’ldP h ene] CyCOhe)éane 5%% |5?1es<ym§uno-4-methyl-45-
3- net hyl - 3H-qilyd®[143, ﬂmaaehoh%m-z 2diykihdeyrrbaml,no] compolindhex witol , trifiuoro-
[ 5- (4- Chl or onghaRylidmd- acd  [5-(4- Ch)oro-phenyl 3-methyl-3H-[1 34]th|ad|azol-2- lldeneﬂ

ge E gyE 43H [ 1cyclorf' tlglm%el azz 8hl- 4 )(5 cyclopexllllmlno-irglletpyld-li%-dohngro?’P/ 3 4]81:3% Xol) am ne,

Met hanes @ f Chiyl)-6-pliboxyipher®; nerhgouhd @ith- 1,1, 1-8ifiddrd-inethatieaatiohic 2eig; 12-Ghon@5i no] - benzoi

d acid, 3- (5cyclohe hml o0-4-methyl-4,5-dihydro-[1, 34 az0)-2- -benzenesufonamlde 2-
[ 5- ( 4- Chl oro( Kc )(xy 3 mehyl -3I—||-y ] l 'T"ldl gl yz> Ny l deneani no] - phenol ,
5-[5-(4 25 Chiloro-5- 5-cyc|ohexyllm|no-4—methyl-4 5-d|hydro[1 3,4]thiadiazol- 2-yl)- N-diethyl-

Chl or o- phenyehzedesutidnayiide, 3 H5HA-CBiprb3-(Aintethyspimrazite A isutbayipptenyilcd-methyiy dr oxy- benzo

d,
'(‘i Z;:a y v H- P $4jhiggiazol-2- Ide¥ e& lghe(%-anmeorz-cc_mow-e ngs/ c¥clog limi o-4r4n§tp¥l[ 1.3, 4]t hi ad
i azol - 2- 9” |AH%HIB)] roy ﬁguadlazo -2-y1)-N-pyridin-4-ylmethyl- benzenesulfonamlde 2-C loro-5-(5-

2- [ 5- (4- Chl osyolelmxglimyjrid-4vadtiy-t, 5-dihydrd-[13,4thiatiazati2-ari(2-Dephdidayeetgl)no] - phenol ,

E} R - | 2 [5 (4-{abeReQurBaeRtgl ) 3- met hy - fid & oy AbidiifoazabnRa KldrifReam nol - but a
[5- (4- ChI or o Briéhigdiazol - yhe-pHy-benzenesutignanite ao2-Ghigno-SASFrdohelming4- f | uor o- phen
yl) 30 am nemethyi-4,5-dihydro~[1,3,4]thiadiazol-2-y1)-N-ethyl-N-(2-morpholin-4-ylethyl)-

(3 Chl Or 95 pr@eﬂi’én)asdléna(n%ecg bﬂ&g ﬁ?—@&%h&ylﬁudﬁ—rﬁéﬂy]j g'ﬂlwdro?’['l ghftﬂd%%l azol - 2-yl i de

nej -
{3-]5- (4 ChI Y oN-jsprrepyHY-Canamholn-y-sybenzenesulfnpaide.az ol - 2- HohaerdeBri no] - phenyl
}- acetic aCéydohexyhmlno-tl—methyM 5-dihydro-[1, 34]th|adlazol-2-yl)-N-ethyl N-[2-(2-methoxy
3-[5-(4-Chl oro-phenyl )-3-nmethyl-3H[1, 3, 4]t hi adi azol - 2-yl i deneam-no] -
benzam de,
Bi cyclo[2.2." 1] hept-2-yl-[5-(4chl oro-phenyl)-3-nethyl 3H[1, 3, 4] t hi adi azol - 2-
yl i dene] -am ne, (1 R*,
2R*) - 2-[5-(4-Chl oro-phenyl )-3-nethyl -3H[1, 3, 4ft hi adi azol -2 35
yl i deneam no] - cycl ohexanol , 5-(5-Cycl ohexyl-3-nmethyl-3H[1, 3, 4]t hi adi azol - 2-
vl i deneam no) - 2- net hoxv- phenol .

[ 5-

[

3
[
[
[
[
(
[1,
2- [
3H
ter
phe
[
S0
4-
[1,
[ 5-
(1,
4-
[1,
[1,
[ 5-
[1

N- (

4
(
, 3,4
*) 2
th



yl'i deneam no} benzoi ¢ aci d,

3-(5-(4-Chl oro-phenyl)-3-net hyl 3H 11, 3, 4] t hi adi azol -2 WO 2006/ 092691
PCTI 1 B2006/ 000369 23 yl i deneam no] - 4- hydr oxy- benzoi c acid, -

(5-Cycl ohexyl - 3-net hyl -3H-[ 1, 3, 4] t hi adi azol - 2-

yl i dene) - V9-20f6{09%8%esul f on4- phenyl ) - am ne, (1R PCT/IB2006/000369

2R*) - 2- [ 5- (4- Met hanesul f onyl - pheny|2§-

3-nmethyl -3H[ 1, 3 4] t h| adi azol - 2-yl i deneam no] - cycl ohexanol ,

Cycl ohexy! - ffox b &UifGamide, 2-Chloro-5- (cyclohexyhmmo-methyl—4 5-dihydro-
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met h
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[ 5- ( 3- ChPor %’ﬂf@ 1-23y Hé?‘ﬁ%”‘@ﬂy roxy- 3-pyrrohdm- -yl-propyi)- benzenesulfonamlde

[1,3,4]thi aﬂ-Cﬁlbmls-(Eyclohdzﬂlﬁmﬁﬂ-m@twt-hﬁkww&fb:[mmfmﬁdlazol-z-yl)-N (2-diethylamino-

4-(5- WCOOh%ﬁ?‘ N-gq-lﬂ ger%ﬂ%hlmgmﬁ? " I%iﬁmg-&—cyclohexyhmmoA—methyM S-dihydro-

(1,3, 4]thia

Cycl ohexyl - Ftha%fﬂf?a/ﬁéls(aﬂmWmeyﬁw))N eihyireanpgnesufienamide, [5-(4-
? 1,3,4]t bhlaldlpﬁ&'@b-z%ydﬂhb%ﬂﬁb—tﬁﬁﬂ]’tﬂﬁdlazol-3-yl]-acet|c acid methyl ester, 3-(5-
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further preferred are conpounds selected fromthe group consisting of.

5- (5- Cycl ohexylim no-4-nethyl-4,5-di hydro[1, 3, 4]thiad

i azol - 2-yl ) - 2- nmet hoxy-benzene-1, 3- 15 diol; conpound with

trifluor VOBOKEREN Ul fonic acid, 5- (35- Cycl ohexyl i mi n@CAIBAY4PPP369 5-

di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - 2, 33Yi net hoxy- phenol ; conpound with
trifluoro- methanesul fonic acid,

2- Chl or o- 5- iy It Faedmiyd fommsndis &emes,hand-itd phardiabauticatly acceptable acid or

[1, 3, 4] t hi agi;azgl- 2-yl ) - benzenesul f onami 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, N-di et hyl - benzenesul f onam de,

{5-[4-Chl oro-3-(4-nmethyl 20

ghgi;f‘?;ﬂf éurﬁm‘ér' Lonvled P RSEYE looky Rl B idelin Ine I OB i AR aL ey | dene} - cycl
2- Chl or 055- ¢drpoyrsisipergrallyrar ispecificatte disglbsed  irb theli dublished: pater® apjlicdtomN@izol - 2-yl ) - N-
gygqfllopfé ?ééﬁ%bﬁ%i\giﬁ%&?%ﬁd&é@f@w-ﬂ 5-{cyciohexylamino)4-methy-1.3-4hiazok-2-

[ 1,3, 4] thi a&]%’%ﬁaﬁé@ ?Idfn N- ( 2%5%&613'1" X PV%&‘@&SM‘?%MH&'W%#am de,

2- Chl or o- 5- ifphenyl}acetamide, 7-[56-(cyclohexylamino)-4-methyl-1,3-thiazol-2-yl]quinazolin-4~

cycl ohexyl i gi.ng- 4; peth = di : Al oo R siNet hyl 25
benzenesul f%@?ﬁ d%@g?@f%%?@?%ﬂé@%% %‘?ﬁe}r{rﬂ ﬁg*ﬂngtzﬁéﬁm@%wl hydro- (

[1, 3, 4] t19i a@mias.aptioally jts tasgreigsiomms fs SOmaS,a9A &8 Pharmacpyticallyigceeptablg asénesul f onani d
e, 2- Chl or oor base salts.

5. (5- cycl ohexyl i m no- 4- net hyl -4, 5-di hydro-[ 1, 3, 4] t hi adi azol - 2-yi ) - N-i sopr opy
| -N-(2- norpholin-4-yl-ethyl)-benzenesul f onam de,

2- Chl or odr ( Esaridiahse ¥yitablg1PDE7 fhhibkdrsiot usk. iBthe invention include those compounds

g[s E%’?gﬁgﬁl agerﬁe%w 'Qras%'ecamzcgﬁy‘c%sb%ée)d‘ir'u\ﬁte Diicdon 4 A CallRl QXN x 4 \Ft hyl ] - benzen
Chl or 05-¥5cy Sresmerapd ivnrMadinere Eiy V.- Meds Corni 38 (0011 pB., 38P+338 irdpasticoler ey | ) - N- (3-di m
et hyl am no- cgmpAdsOrhichitre Batz) dbhvativay br 26886138 J3ib-E0hRdEAHR. 2,2-dioxides

2- Chl or o- 5- (5- Sé%o exyl j mgg ﬁlfréethé/k'_z . ical bl

4, 5- di hydr 0274 23:%2 PeRPYERASGRltnRdGENe k2 dioxides and RIPIIATRYFY PPPPREB hy | - benzene
sul f onan de sai3-and solvates thereof.

Chl or 05- (5-cycl ohexyl i m no- 4-net hyl -4, 5-di hydro-[ 1, 3, 4] t hi adi azol -2-yl)-N-et

N o I oL e L BRI o B R TR, TR
4, 5- di hydr o-cpripdBnds] geheraltyi on spkificily digclosexhin éhei palblication of Bames Mj, Cooper N,

4- (5~ Oycl oneyyl e RS wvdwIdt drigh . Bobifes s Hhdabatch parhiapmgbenzam de,

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

i Py dlr o] 1, 3 CATRHNSRIMIGT GRS SU3ne SRelensen e Hommoe:ssiag Forepounds being

4- (5- Cycl ohéheyrhashpreferre; anet phgimavDti@MD&oceBehiEOshIt il sbIBROt6&r€H0369 30

z(,» S5-di hysiyo[ 1, 3, 4] t hi-adi azol - 2-yl ) - N- (2, 6- di met hoxy- pyri di n- 3- 4) - benzam de,
4- (5-

c,yfn ohexyl i fURksT £xareRle of. svitabley PRE inbibitorss fon 1, iny Hie 495 ntiop.- inglude Nbase o pr opy | - benz
am de, 4-( S-compounds generally or specifically disclosed in the publication of Pitts, WJ., et al Biorg. _
Orel ohexy ! MdaPelelih Zos 248 1 68 dorii sy BethithRls iack! ré Piibl! - penzam
Cycl ohexyl i HPFRI-CAMPRUNESANd phasmageticallvcaertablesalivi aad Belvatss therepf.) - N- ( 2- di et hyl ani
no- et hyl 30 5 benzam de,

4- (5- Cycl ohgxuhd- ARk BEdidble Aoe7 B R 1sd it hvAfltcAZRk e tidsk N PYT 1 di N- 4-
compounds generally or specifically disclosed in the publication of lorthiois, E., et al
Biorg. Med. Chem. Lett, 14 2004 4623 — 4626 particularly the compounds which are
spiroquinazolinones and pharmaceutically acceptable salts and solvates thereof.

35




yl-met 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)-N
met hyl - N- (1- et hyl - pi peri di n- 4- yI ) benzani de,
4- (5- Cycl ohexyl i m no- 4-rnet hyl - _
d| hydr o- [@0§00§,])§2@1ad| azol -2-yl) - N- rret hyl - benzam de, pcriB2006/000369

2-[ 4- (5-Cycl ohexyli m no- 4- net hyI 32
4,5-di hydro-[1, 3, 4]i hi adi azol - 2-yl ) - benzoyl am no] - 3- (4- hydr oxy- phenyl ) - pr opi
onic acid 1 ert-butyl ester, - . . -
(S)-2-[4- (5 Bﬁé%?iPﬁe)rérﬁfr?B'!ag[en%?ﬁ?y’Pb’ﬂt% far HSrainathe AnvantiRp (MAUSR MR - 2- yi ) -
benzoyl am nedBpouddsigederaliyyor speeifivally disciased mnthe pabdication ofBepaededi, M ethal
2,2, 2-trif1 i Re&ich '2@04427 ds which are 5,
4- (5-Cycl ohe>é<1\‘/<;2| m no-g@%ﬁafge 6 463 panﬁu}a? ch T%gu?gzwolc- a[e\é)) N(3,4,5
trimet hoxy- & tef e PRIRFHCR xaqgw B‘?"éﬁé%@?&ci“?ﬁ nG- SHPRY di hydr o-
[1,3,4]iH adpnazydoh&ayé-);uuﬁ‘dz{alaor(eé dernaiyds -suthp s 3zikoxyls yﬂlore-pmquylinbndoenzam de,
445- 15
Cycl ohexylim nghaznacelftﬁauiaﬁcegtage andToEratgstﬁxfreﬂl adi azol - 2-yl )-N-pyridi n-3-ylm
et hyl benzan de,

N- (1- Benzy| -Faitiee (stnibled- of suitabie{ BOFT InAibine/ fok ke @r the Nidietioh -idcluze dhdag dr -
[1,3,4]thiadiazol -

4- (5- Cycl ohexym H?S %%ga%ghﬁﬂeg}&ca@ 8'?‘?1. 8(} 5\ the publication of Vergne, F., et al
11, 3, 4] t H adiiogan Meg.-Ghien. hett( 2004+ WFGOZH‘*@?I&AM@.-@J ot abRipargMadeChem.

4- (5 Q/C| ohexi} 3004, Na; 4615 - 4621, partlcularly the compounds which are thladlazoles and

ggt hﬁl (5 20dpthrX1 utléai]fyaccé tbels% anﬁ solva%es){he)re (2-morpholi n-4-yl -ethyl } benzam

Cycl ohexyl i mi no- 4- net hyl - 4, 5-di hydro-[ 1, 3, 4] t hi adi azol - 2-yl )~ N-(2-pyrrolidin
-1 -yl -ethyl }Funﬁ@%&ﬁﬁ'ﬂl&em surtable PDE7 inhibitors for use |n the lnventlon mclude those

3- [ 544- Ciibarmgoungs ger?{ara}ly or Spe(:ItI] Xally %lscl&ed in e paten apélcatlon vé’c?ﬂ%&'ze/%m noj -

benzoic
[ 5- (4- Chl or dCgifechnyChirogiened kiy), M3tbgtituted, phriyiN-pinaizdfondnigesi pddiogdrly[N8- ( 1H-

tetrazol - h}. 168Ny bz 3Ly PRenyisulf d N-phenyl-3-benzimidazol-2-
5~ AMi No- 4 ( n f‘ >Ja2tﬂ Ly[y enxsu on%mlfe 4 Sa& hydro? enyl nzi

ohexyl | m'no-
[1,3,4]thi adﬁlpé? 'H'S”‘f?"?‘g: d¢,@5¥Jives- aci d” met hyl ester,
2- Am no- 4- (5- cycl ohexyl i m no- 4- et hyl 25

;1 (55d&3é oheFE(aJﬁ ?’ AHléalﬂ ﬁWiﬁl@Fﬂi (ﬁél&ecp%ﬂﬁ&%%) discloses further examples of
di hydro-[ 1, ?ugﬁb!eﬁ%au"ﬁ%?w igh gre sylfopamides a4 sufteble fgpuse in the invention.
7-(5- Q/clohexyl i m no- 4-net hyl -4, 5-

TS G e sttt i 480 e e

4) - pheny! ] - RXaTRIPH ‘H@DEar'ﬂﬂ“b't‘lrS Pu;ta(ﬂ@% |u%|g)§lya| nyen qﬁ:gwqy are a senes of

4, 5- di hyds o-HelercbiaAlsulphandiniie®| - 2partichiaghenysuiab@- ( 2-a¢8 netihy | anNagr®et hyl ) - ur ea.
30 Furt her eﬁéﬂﬂ?%gz%gf?)&g%h’éshﬁo% F%%%teh{%klu L BWQ(fogénggﬁanH Dég&ehnvent 'on

i hcl ude tho t he
publ i shed pd{t@rﬂscbiﬁﬁ fgrben ﬁuéﬁble\/@E Odiig= 81,2 %TQ“%W?P"SP'?H"EY‘H $-ed are

N- (4-[ (.22) - Ziifyayppirialdony | defiiatie) -abo BabliNdd- i3, SivorGanity sHdomddickral Bhardisty- 5- Y1 |

phenyl } acet 27)-2-[(3- hydroxycycl ohexyl )i m no] 3-
nmet hyl - J‘aeﬁkrg%o‘l’\#(%{h%sazol 5-yl] phenyl} acet am de,

7-1(22) - ?0(cycl ohexyl i mi no)3 35 met hyl -2, 3-di hydro-1, 3-thi azol -5 yl]
qui nazol i n- 4Pzt Rgplicatdrs WEA123t49 2MekcR); W00136425 (Merck) and DE 19954707

hydr oxycycl I . 3- et hyl.- 2, 3.0 -1.3-1hi Y,

gui nazol i n- 4@%%%%&%%6%?8%&%@&& w‘l%%@@%ﬂgﬁﬁgé%%s%& #’%rﬁ@l ly its
raceni cs f ordisslose sexazae dasivativess WPON 32619 tiderakhansilRE 1963025 AMderedistiese aci d or
base salts. pyrrole derivatives, DE19953414 (Merck) discloses imidazo[4,5-c]pyridine derivatives, all

35  of which are further examples of PDE7 inhibitors and suitable for use in the invention.




Furt her exanples of suitable PDE7 inhibitors for use in the invention
i nclude those 5 conpounds generally or specifically disclosed in the
publ i shed patent application WO 03/082839. Particualrly prefered are
N-{4-[5-(cycl ohexyl am no) - 4- met hyl - 1, 3-t hi azol - 2- vyl h%ﬁ l@bo%gset am de,

N- { 4- 5- ({@29/kycycl ohexyl ) am ng] - 4-net hyl -1, 3-t B 63

yl ] phenyl } acet am de, 3

7-[5-(cycl ohexyl am no) - 4- net hyl -1, 3-t hi azol - 2-yl ] qui nazol i n-4- am ne, and
7-{5-[(3- hyE#@ﬁW‘?@P'@ﬁ@fﬁyﬁaP‘Sr‘?éﬁiﬁ]"hibﬁ%'tnﬁyqe-am@dleﬁP%@BPQC’ESW’P'&GP%azoI in-4 10
am ne, oglti OtbanE?.i ;Sa?ﬁcﬁlé‘r@eﬁﬂﬁfBDEDﬁﬂﬁﬁecldnblsaﬂtiﬁmﬁcﬁrSanéiW éw%@mfsn?g:euti c?l ly
accept abl e aci or se salt Exa uita itors for use
in the i nveREMBR ?nn%r}%ﬁcbdﬁ qrﬁgbsdémglgxr?ﬁ%ﬁgér 9%%7?1& ar Iabt?bggpgrpsedg? Cal | y

di scl osed i specfiefoparrpitenstpravidedin pat byCAPraoAMRL | . Abasolo, C. G, V. 15
Segarra and A. Martinez. Eur. J. Med. Chem 36 (2001), pp. 333-338 in

particul ar the conpounds whic e benzyl derivatives.of 2 1 3-benzo [3, 2-a]
t hi adi azi nekfﬁfi mggwféaégsu'ta %IBE,E-%,"@'-M‘IS%%‘?B&W‘E%T ) H]"?’HPM"@Q? ne
2, 2- di oxi dethossadmpbadspeneratly ar apdcificallg disgidsadind¢he fallaling patend appiitatiatses t her eof . 20

Further exanples of suitable PDE7 inhibitors for use in the invention
i ncl ude those corrﬁ%gnds general ly or specifically disclosed in the"

publ i cat i onWS208l 54 wich dissigprs (PiiidinyiRyirgelpRyRmidingnes gPaip Supie) @&hem Lett .
(2001) 213 ( 8pE7? hABilors. 1083, 338 in particular the conpounds which are
guani ne anaL,,RgH 8- -9 i C I?EQH” i nost
preferred, and g??g?ér‘#@&uf'?%%%yﬂ’é%ggﬁ"%ﬁg?a? 3 angﬁrg%?v%'tgegb?ﬁereof. C 25
Furt her exalfib#as.of suitable PDE7 inhibitors for use in the Invention

i'ncl ude thosw 20041053 0whiGE BiBdIcEeS YimRlbzdiRERdnes qabhighi (Suntdng s&d PDA7 t he

publi cati Onin?nfbitf tts, W., et al Biorg. Med. Chem Lett 14 2004 2955 -
2958, particularly the conpounds which are purine based conpounds and

phar maceldt i ¥¥Pa2§023¢4 evhichbdiscloses Pyringn nhibirs, 4 t Bristal-Nuere-Sauiby casFFPERer. exanpl es
of suit gbl e iibftofs, | AMd! didclosydsin ]grgarntéluia@re géferbl:ﬂﬂ Eiid(’jig’a@iiététnﬁ Médmgllbl}mﬁ{ﬁdws ef
conpounds g [ r ically disclosed in e publication o

| ort hi ol s, E&%SZ%"I%Q'?@?%?%"{& Med. Chem Lett, 14 2004 4623 - 4626

parti cul ar | YWQQ240233%pbichdisclases @Hinazoline ang ipyrisigiziSrilydim|dines Bsistakdyers-

phar maceut i &ahibdj 28P0EPIhRkoRs. Sal ts and sol vates thereof. 35 WD 2006/ 092691

1 the. i Rve U0z i debites B s spLmg el of cE R oo by " °°
di scl osed i W@Q26889G%Hnd V¥2Q02088080 wiieh disclebel related Biryctuses delscrib®l e miked Med. Chem
Lett, 14 20@Hedfhibitord631, particularly the conpounds which are 5,
US - 2002-683897 which discloses BRL 50481 (Smithkline Beecham) as a PDE7
Inhibitors which is also disclosed in the publication, Molecular Pharmacology (2004),
25  66(6), 1679-1689. : '
C - WO02004065391  which  discloses  4-aminothieno[2,3-d]pyrimidine-6-carbonitrile
: derivatives (Almirall Prodesfarma S.A) as PDE?7 inhibitors.
WO03064389 which discloses Isoquinolines (Ono Pharmaceutical Co) as. PDE?Y
inhibitors. '
30 WO03057149 which discloses Fused pyrimidines (Bayer) as PDE7 inhibitors.
US2003119829 which discloses 4-amino-5,6-substituted thiopheno[2,3-d]pyrimidines for
use in the treatment or prevention of PDE7B mediated diseases (Bayer) as PDE7
inhibitors. .
WO002085906 which discloses Phthalazinones as PDE4/7 inhibitors (Altana Pharma) as
35 PDE7 inhibitors.
WO002085894which discloses Arylindenopyridines as PDE7 inhibitors ( Ortho-McNeil
Pharmaceuticals).




8-di substituted spirocycl ohexane-qui nazol i nones particularly 5 substituted
8-chloro 5 spirocycl ohexane- qui nazol i nones derivatives such as 5-al koxy-8
chl oro- qui nazol i none, and pharmaceutically acceptable salts and sol vates

t hereof. Further exanples of suitable PDE7 inhibitors for use in the

i nvent i orwo rob/esded1t hose conpounds general |y or spe@CT/Im846[000368 scl osed in
the publication of Vergne, F., at 3 10 Bioorg. Med. Chem Lett, 2004, 14,
4607 - 461 & Vergne, F., et al Bioorg. Med. Chem Lett,-2004, 14, 4615 -
4621, parti @00240450 twhizh Coaapsesn@ihyirbjisobuirdiiestdsi pbisghotibsterasen Bhibitors

phar maceut i t hereof . Further exanpl es of
sui tabl e PD@H lﬁgfgrggreé #he"ﬁ%é%%bﬁﬁqﬁgséyn%n Pon include those 15
conpounds generally or specifically disclosed in the patent application
Wg019|8274 h(’@f—dré’b'ﬂlef PD@’f“u{h(Bﬁ&ldéﬂ?&nd—tBC{he pvent! Bgdntibri ls@@ntrally acting. In

pheny p e 0 rticul a

phenyi - beﬂ 5%?3"8%&] g‘wgﬁé}%ﬁﬁ?&%&ﬂf%&”&ﬁab'ﬁﬁﬁ%‘gﬂe*%e BRAHATR dazol - 2-

yl phenyl sul bam@rm de derivatives. 20 Patent application WO 0198274 (Celltech
Chirosci ence) discloses further exanples of suitable PDE7 inhibitors which
are sul fonam des and suitable for use in the invention. In addition, patent
application WO0174786 (Darwi n Di scovery Ltd) discloses further exanples of
PDE7 i nhi bi DEFNIBONE abl e for use in the invention and which are a series of
25 het ergpl aryl sul phonam des partl cularly suitable are the Naryl-3

benzi m dazol yI benzenesuf f onam des. ication W0068230 (Darw n

D1 Scovery 1Y 5 CATRLIEE Eomuiee Wb { siscopisety Weh Er47 S e aroupe

9-(1, 2, 3, 4- beddelifedcs tilewat haI en-1-yl)-1,9- di hydropurin-B-one derivatives

59 putl ® JfSperloctBeO RO, fhol I B e IR b T 2 Pher ey ana
DE 19954707 Lopanalykinc! wfe§ siraight anPraped serirey Goiae ihgviag frafpd £3552%00 Mer ck) and

DE 19953{24 afdvieI Btenples biSsubiDgR §roaps antie me@yl) atal, iisepopyl WaHAuRR 8ddbthé Mer ck) and
DE 19953025 (Merck) disclose pyrrole derivatives, DE19953414 ( Merck)

di scl oses i n'1 dazo(4, 5-c)pyridine derivatives, all 35 of which are further
exanpl es of Lpwg7alkenyliinsiudes straighti ard breaghed hydscatzer radicals Hheving remt2ton. WO

2006/ 092691 a?QEBblh B@&@@n@@ﬁ@ﬁa ond Joll BdRE ExQiBIE® besuch falkenid hralpscar@DET
|nh|b|tor5| ‘H nt| dl% thQId aﬁ&ldn’alns to PDE7, particularly
S

anti PDE7 nd ﬁy'buﬁy' nt1 Do d¥ ubdditai ns for exanpl e an
ant i body2br ng@rdaiml nno!;ﬁeet th&ilgbt st bremibgd hysrocgrpon fadicels aviag frembdtenai n

speci fic fors @bof RidndPhdPdt Qdsel Bk thigle Bard. ERMMIAMT sath AMhy! Broups are
ethynyl, 3-butyn-1-yl, propynyl, 2-butyn-1-yl, 3-pentyn-1-yl, and the like.
Lower haloalkyl includes a lower alkyl as defined above, substituted with one or several

halogerns. A preferred haloalkyl is trifluoromethyl.
25 Aryl is understood to refer to an aromatic carbocycle containing between 6 and 10,
(" ) preferably 6, carbon atoms. A preferred aryl group is phenyl.

o Heteroaryl includes aromatic cycles which have from 5 to 10 ring atoms, from 1 to 4 of
which are independently selected from the group consisting of O, S, and N. Preferred
heteroaryl groups have 1, 2, 3 or 4 heteroatoms in a 5- or 6-membered aromatic ring.

30 Examples of such groups are tetrazole, pyridyl, thienyl and the like.
Preferred cycloalkyl contain from 3 to 8 carbon atoms. Examples of such groups are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.
The term “interrupted” means that in a backbone chain, a carbon atom is replaced by an
heteroatom or a group as defined herein. For example, in “cycloaikyl or cycloalkenyl
35 optionally interrupted with C(=0) or with 1 heteroatom chosen from O, S, S(=0), SO, or
N, the term "interrupted” means that C(=0) or a heteroatom can replace a carbon atom
of the ring. Example of such groups are morpholine or piperazine.




Furt her exanples of suitable PDE7 Inhibitors suitable for use in the

I nvention include those conpounds generally or specifically disclosed in
the followi ng patent applications: W?2004111054 which di scl oses
(Pyridinyl)pyrazol opyri m di nones (Daichi Suntory) as 10 PDE7 inhibitors.
W)0305397 ' | scl oses Pyrazol opyri m di nones (Dal i_¢hi ry) as PDE7

i nhi bi torwwyg@3111053 whi ch di s(%oses | mi dazotri k??’ﬁ%ﬁf*é@‘*& i chi
Suntory) as PDE7 inhibitors. 15 W02102314 whi ch di scl oses Purine

I nhibitors ( Bristol-Mers-Squibb) as PDE7 inhibitors, also disclosed in
t he |iterat ufycloakenyi inpludesBi-de Jenmembanetl tysidaliail cantaiting: A4 leest pne [dethleer s 2004,
14, 2955- 295§, dW02102315 whi ch di scl oses Qui nazol i ne and

pyrido[ 2, 3-d rim dines (Bristol-Mers- Squib s, PDE7 inhibitors. 20
\/\002102313m+‘§f§f° | c’f%é@&gﬁ?*?fﬂ?'ﬂiaﬁ&ﬁ’keéra?%’ﬁ8[“5) ;WE?'L‘!' %EYG*B%‘F‘*%%DE?

i nhi bitors. dadePIREs Feampted TR0 230 8Metatvains diasen fige Or 8) $tr@XIS64, ouct ur es
descri bedsasym xed PDE4/7 inhi-bitors. US 2002-683897 which discloses BRL
50481 (Smthk]ine Beecham) as a PDE7 inhibitors which is also disclosed in
the publ i cat PGYRic fptbens seferpp M eEiss: dtrh @rohe same %’5"'*%66(’%7"," WYoPEre 689
WD2004 065391 chusércirondargichetesaegcliel rrgntyciobikl eneyblasikdnyl |fised togetblerli@fobn sald boni tril e

derivatives M ; . . I nhi bitors.- W03064389 whi ch
di scl oses | sg ﬁ@n%%e’géz g%?"g%g@ﬁgg%@%éF@v as, PDE7 inhibitors. 30
VWD03057149 waP chbrgizatian siaias carbrieaiomsyip parpriinvieigization yiate)are,Eiaqneiinstsadef bi t or s.
US2003119829 tepaearibl Ittheamb atiRe darisiialtnstn 8 spPUisdizhtioh @tite are linked to three

t hl ophenol[ 2, 3: | m dj r. e t tment or prevention of PDE7B
gﬁdi ated di sgtgg%_gm{@[aﬂ ég%ﬁglgg&%ﬁ@%? %fﬁ%%{ﬂ%reggo 02085906 whi ch di scl oses

ht hal azi none§vds UF@%)W tq fgfer 19i ancinsatyratpd eamoCYsiea PSS IVelSCOMBESINGSETPOR nhi bi t or s.
WD02085894whiahs th tRe byefeastrudiiry, Ithe MumBENY Whieh i8 @6twash 549 A 0] iRdhiding toRéry, (
Ot ho- MeNei | n%;EhB\ I ﬁ&ggr&% | )%1 WO 2006/ 092691 PCT/ | B2006/ 000369 34.
W0240450 whi I SCloses ?1&;? ydr o) i soqui nol i nes as phosphodi est er ase
i nhi bitorld ¢ BateoEde iscindergerdde tpfaCioanancsatiratedior bayrated mpEYCle @9RRIBNG or s.

between 1 and 7 carbon atoms in the cyclic structure and at least one heteroatom in the

cyclic structure, such as nitrogen, oxygen, or sulfur, preferably from 1 to 4 heteroatoms,
identical or different, selected from nitrogen, sulfur and oxygen atoms. Suitable heterocycles
include morpholinyl, piperazinyl, pyrrolidinyl, piperidinyl, pyrimidinyl, 2- and 3-furanyl, 2- and
20  3-thienyl, 2-pyridyl, 2- and 3-pyranyl, hydroxypyridyl, pyrazolyl, isoxazolyl, tetrazole,
imidazole, triazole and the like; :
- polycyclic groups include at least two cycles, identical or different, selected from aryi,
heterocycle, cycloalkyl, cycloalkenyl groups fused together to forrh said polycyclic group
such as 2- and 3-benzothienyl, 2- and 3-benzofuranyl, 2-indolyl, 2- and 3-quinolinyl,
25  acridinyl, quinazolinyl, indolyl benzo[1,3]dioxolyl and 9-thioxantanyl. Preferred polycyclic
( groups include 2 or 3 cycles as defined above. More preferred polycyclic groups include 2
. cycles (bicyclic substituents) as defined above- bicyclic groups refer to two cycles, which
are the same or different and which are chosen from aryl, heterocycle, cycloalkyl or
cycloalkenyl, fused together to form said bicyclic groups; '
30
In the compounds of formula (IV) disclosed in US 60/741854 the groups are defined as
follows:

the term "atkylene” denotes a divalent saturated hydrocarbon chain having 1 or 2 carbon
35 atoms. Examples of alkylene groups include methylene, ethylene and methylmethylene,
of which methylene is preferred. '



Preferably a PDE7 inhibitor according to the present invention is centrally

acting. In 5 order to be centrally acting such a conpound should be able to

penetrate the blood brain barrier. DEFINITIONS 10 In the conpounds of

For nmul ae I%, SII and (I'll) disclosed in WO 02/074754, the groups are

defined FEO2WFPBH™: Hal ogen i ncl udes fluoro, chi or o,PCHIBAMES0086Y | odo.

Preferred hal ogens are F and O . Bhwer al kyl includes straight and branched

carbon chains having froml to 6 carbon 15 atons. Exanples of such al kyl

groups i ncl Tteterne tdyglbglkyiendtydenotes o sivelpt] saturated: canpeydic trgdhaving 3 foike. Lower

al kenyl i nChapstSatdrhs. alsscmaplém@k b,rcﬁauw}g@@ Mﬁeqmrde%yclsﬁsby@aéqe aving from2 to
Ay

6 carbon ato -at | east | kenyl groups
are et henyf"yr‘r’E’EmB‘(ﬁ}%"Enaid y§s 2“ t 2T %ﬂmpylg“q)i'e;ﬁd‘gbugyféne a&?& t1ae li ke. 20
Lower al kynyyclobtutyiénedels- Fdr teingth 2-cpatabutyless) Gne dish gt trarsr!{Seayclokatilepe) s havi ng
from 2tos 6oaaphie n@t -@){%p@rk%én%aag é?iB?raBéi EkﬁloB&ﬂﬁeneE&‘rﬂrﬁ?A %ﬁd of such

al kynyl groups are but -yl
3-pentyn-1- frens-1 MC’PFP?@V&W@"" IEW@PXW?QP(Q‘?Q MrFYCP%WéB%sC'SaaW‘do -1&r kyI as
defined abovglohexylesd, iclsusrrictrant-t B-coiluheiens)eandcist andhirdnsd @gclonéxyenef er r ed

hal oal kyl i g e{nleé' eI tﬂ&bde é?clé%gwfaé San‘a”@%ﬁa%%féﬂet ‘?noreef;g feJaBI a” aromati ¢

car bocycl e contarning A
preferred aPWObW@ﬂ?peY%‘ miélﬁﬁefabhfe‘t %mbzbwenenem%me% pafasaRit Wsﬂy'(’cl es “whi ch
have from 5cjcbdifledd. Ng atans, from1l to 4 of which are independently
selected fromthe group consisting of 0. S, and N. Preferred heteroaryl
groups have 1, 2, 3 or 4 heteroatons in a 5- or 6-nenbered aromatic ring.
PE Exanpl es Thé tasm Celkyijrdengies arreonpeaient Atrpight ogpypranghed, satiratech pydregathon he | i ke.
eferred cxﬁéup@;hismlngqm Sdrbonf dB) %xé,ﬁble%&akﬁeﬂau@tlme m@f@mh s-0f such

and Gycl oocPPi SRERLTH) lﬁ@ﬁ&?a%qﬂgaﬂ%%ﬁﬁqxlykfefq‘?%ﬁéﬁ’%%é%a@wgg chaint

car bon a150mm@ylraepbiavﬂwp@yalhamethﬁeteroatom or a group as defined herein. For
exanple, in "cycloal kyl or cycl oal kenyl 35 optionall y interrupted with

=0) or W roatomch rom the term
CI( nt Zar rupt ehﬂ %‘Eﬂ'&yﬁrﬁﬂwﬁd‘“@ﬁ bﬁé%t"éir‘ﬁg‘t%ﬁﬁ éﬁ%{l G4 grgf;raglyctgﬁbon atom of
the ring. Bekppusstivéntsitigrbsegt, (swpmetmn er etoyl gloop,imee prefepibly @rmagthyhgroup\O

2006/ 092691 Tﬁﬂ(kh%%@&ﬁ/eﬂoﬁ%ﬁe%em%aﬂé {gFé@ér{f%why béifioN $f She3rind Butl- MEMTDEr ed

cycl oal k}’ contal nin one
0 preferably present at the 1-position (ie the same position as the carboxylic acid group).

In the compounds of formula (V) disclosed in WO 04/026818 the groups are defined as
follows:

25

( The term “linear or branched (Cs-Cg)alkylene group” represent a carbon atom chain,

linear or branched containing from 1 to 6 carbon atoms. Exemples of such {Cs-
Cs)alkylene are methylene, ethylene, isopropylene, tert-butylene and the like.
The term *(C4-Cg)alkyl” represent a linear or branched carbon atom chain containing from

30 1 to 6 carbon atoms. Example of “(Cs-Cs)alkyl" are methyl, ethyl, propy), buty), isopropyl,
tert-butyl and the like.
Examples -of “saturated 4 to 6-membered heterocycle comprising one or two
heteroatoms selected from nitrogen or oxygen® are azetidine, pyrrolidine, piperidine,
tetrahydrofurane, fetrahydropyrane, morpholine and piperazine.

35 A preferred “saturated 4 to 6-membered heterocycle comprising a nitrogen atom or an
oxygen atom” is azetidine.




bond. Heterocyclic ring include heteroaryl as defined above and cycl oal kyl
or cycl oal kenyl, as defined above, interrupted with 1, 2 or 3 heteroatons
chosen fromO0, S. S(=0, 802, or 5 N Bicyclic substituents refer to two
cycles, which are the sane or different and which are chosen fromaryl,

het er ocy ciyioodelosger cycl oal kyl or cycl oal kenyl, fusedpdiagshéifosd0 form said
bi cyclic substituents. A preferred $icyclic subst Ituent 1s 1ndolyl. Sp2
hybri di zati on state carbon atons in an sp2 hybridization state are trigonal
i nstead of tetraedric. It neans that the carbon toms p2

hybri di zat i ’ER'%% 1P Brriemieregh SOnaDR prIGN 2ol PEREOER FPH‘%{'SBSJS?% bond wi t h
one of t hesdetervatoms aelestas. fraar Q) S,i S(=Q)n 865 srdiy'chre Boxazélyr oxeazolvh ihiarolyRt ur at ed
carbocycl e, @il li tfﬁio\%%qmzb@l%ﬂgsg%%l@%mﬁt ol&lnlrﬂléb%ol{q)’ﬁeh&ineﬁ ructure,

the number of wh ch et ween go napht hyl or
t et r ahydr on2¥FRADE: p'pi'?'"e teEtrefises. ?"'PE)"’[&’HH@’P%E“B’B l‘f‘%a'}dé’l'p@Fa S a
non- sat ursat duleferably adaidr Beterobyei® M0 6 Yot | BmerniEredl, Rrdirgitic, et veemprisks eindr Z car bon

oo Lot A e B0t oS0y, BREHERAIABAM | 1 Lhe, €Yl ie

structure, such as ni era froml to 4
het eroatons, identical or different, selected fromnitrogen, sulfur and

oxygen at oman thSloinpduhes dwbmfuraqywhieeosed MONO dbe/288ar7 RteOdroupy lare definedraazi nyl
pyrrolidinyl Sl \53.13 peridinyl, . pyrimdinyl, 2- and 3-furanyl, 2- and 20

3-thl enyl i yridyl, 2- and 3-pyranyl, hydroxypyridyl, pyrazolyl, isoxazol
1, tet rafs‘bl ehalogqmlamgmt@dtqrpfeagmognegpmpnm;@ronirkeriodinepo| ycyclic groups include

at | east -twa 6eshiRfis uhdbesiol ©theaR ihaflink BRYI %rll'hear Sﬂir%héiﬁbnﬁ EShBIRrMb 6

bl yeyol i ¢ Py Elemiet Yol ok iies Fob B S5, eGP A isehSet or any i -
2-indolyl, 2ert-buid is@budintbulyl pentyl, hex@Bndibe iikei nyI qui nazol i nyl, indolyl
gegfoglc?:] F'egaﬂ%;)(hs @Bgstgddttbggée‘r%@fa%éfdr ar E’:’éﬁérhé‘d’eﬁﬁsgtgﬂ%%%% htbm cﬁénﬁs)uf)f]c: Egguge
cyel es (18 oy PG ane 6 Pyen coye, S R 56 ok B eiE bords SRR ¢ of er to
two cycl es, aluenyﬁnomansefrométmaﬂmmatordsérﬁeneaduublamj\dsw ch are chosen fromaryl,
heterocycle,. %n'aé(r!stoﬁfto %G 3% hegé?grkl?ncfhla’@ @r%a\?;@ﬁé@t%ﬁ{)n Btemfcﬂéuﬁ“ sai d

bicyclic groups e conEoun or mul i scl ose In US
60/ 741854 th‘é’m@?sdﬂﬂp%‘eaﬂ’ SR [riRlegbonds, PrefRrablyRne. ‘E’H@%t&‘errp""ﬁ? RS denotes a
di val ent satakya;tlaa:abmbn;sdlfrmatd:a):arbodnatomsdnﬂ\onengplébmds2 carbon 35 atons.

of whi oh et ﬂ"ﬁ'ﬂr%'ﬂg"g%?éﬁ% R v 5 S %ﬁ%%#ﬁq@%%%? piiic I
ens Preferred lower haloalkyl groups include perhaloalkyl groups such as C
- cycloalkyl is understood to refer to saturated monocarbocyle containing from 31010
carbon atoms; preferred cycloalkyl groups comprise cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl.
) 25 - cycloalkenyl is understood to refer to unsaturated monocarbocyle containing from 3 to 10
(\ carbon atoms. Preferred cyloalkenyl groups contain 1 or 2 double bonds. Examples of

suitable cycloalkenyl are 3-cyclohexene, 3-cycloheptene or the like. -

- carboxylic acid bioisostere has the classical meaning; common carboxylic acid bioisostere.

are fefrazol, hydroxamic acid, isoxazole, hydroxythiadiazole, sulfonamide,
30 suffonylcarboxamide, phosphonates, phosphonamides, phosphinates, sulfonates, acyl

sulfonamide, mercaptoazole, acyl cyanamides.

PDE7 LIGANDS AND INHIBITORS

The term “PDET7ligand” means a compound thai: binds to the PDE7 enzyme. Such
35 compounds may be organic or inorganic compounds analogs or stereoisomers thereof,

or other chemical or biological compounds, natural or synthesized, for example,

peptides, polypeptides, proteins, including antibodies and antibody ligand binding



36" The term "cycl oal kyl ene” denotes a dival ent saturated carbocyclic ring

having 3 to 6 carbon atons. Exanples of cycl oal kyl ene groups i ncl ude

cycl opropyl ene (eg 1, 1- cycl opropyl ene and cis- and

trans-1, 2-cycl opropyl ene), cyclobutylene (eg 1,1- cyclobutylene, cis- and

trans-1, 2 | ene, and cis- and trans-1, 3-cycl | ene 5

cycl openty e@@%?ggyl,1-cyc|openterQ@, cis- and trangeﬁh%m%@@%Gbentylene,

and cis- and trans- 1 3- cyclopentylene) and cycl ohexyl ene (eg

1, 1-cycl ohe ene, - hex n

trans-1, 3-c§%r?ad'ﬁe Wnéw%s} & ﬂﬁ)tt'%es "uci%ﬂafﬁaﬁ‘éc 1as4 ycq? l\kayalngﬁergxer Preferred

exanpl es i nécludrs agpeimebetigaiiyansepizhie sajt of fbheon}noemieor sietpoiomared rredid vy

cycl obutyl egete sah%uﬁm&%te%%&ﬁéra&laypham%c&meéugQ MhiSE Salt GBS pRddRlg. P ef erabl y

trans-1, 3- H: %?ag? Iene a[S% erm "al kyl” denotes a nonoval ent, straight

or branched™ PO 19206 3y AP BRI ai n containing 1 to 4 ‘carbon atons.

Exanpl es Sof al kyl groups include nethyl, ethyl, n- propyl, isopropyl,

n-butyl, is - I include 15
‘?F%{ﬁ\‘rh pé@ﬁmtﬁ&} asalgg I’\%&E 1%&&/5 oot g@b& 1o St YRR e

et hyl and e especl a | 'ene i s optionally
substi t ut ed evmnﬁ “a?"@vlty &f ‘R?F &t oP S g9 @'fzérf'%t"df’ﬁt °°'E"ﬁ€ cycli¢ R‘%“ k¢ tuent, if
present, iscavRetohthe mobncestsryiormy. Beperalnpurifesp bif @ariidulayly aheetnbilated oup.  The

21 kvl SUbSt gk chlocRifeChory ik  BrdlE B A chesbiddelan (he 1ing

but is 20 prefera osition as the

car boxyl 1% mbaorg;rﬁ%awles pfrpuitahie 'ﬂ%@dﬂﬂﬂ@em@&n&w&m@wmﬁl%dﬁ@%d in WO

84/ 02ﬁ8é8( tC AErings, oarpsna@ge tibRdof, r@dotﬁéf cofn@bdn@é/\/sorga?lﬁ, Jmmo@ardrmdebm@alr or
ranche ene. aroups, repr i near or

bf anched cok?‘gtzllg%u Rrﬁ%éf"? i '"98 ?frar')'g a&% giging J@Q‘gﬂp %0%]3 ﬁe'f Cl-

06) al kyl ene agide sygbtasyPihor RNAhySuitakle ek%m@aﬁymr@ﬁers qfdﬂDLEmmyybeefve and the

Iihke The t @gdmpld Srdarfeldomlpbinbs, ofsévﬁea%marpm&.dslmeddxe@ran@f@gnfehedhmbon atom
chaln CO

al ni fro 8 rbon_at ons )al kyl " are
oot B nyPhpg B b SR R, SR BE A B ot
of "saturat ddmain piPE=Trapdrinbibititie h@w@ﬂmywu@ywanﬁuﬂaﬁlgw@ wbsratercAMRer  het er oat ons
tselt eCL eg f}[@ﬂ@ b&ua%?ﬂ ﬁﬁe 18 RiBitor ﬁ‘tElﬁdéézp@Bﬂdgé AR sogxﬁi'erp@btldgé %Iudiﬁ%pe” di ne,

et rahydrofyra efra op an erazin
preferred ' ’Eﬂ?é{?‘&?ﬁ’ 9 “3%“%8 n‘ﬁrﬁ‘f@?’@d’g"',’ gg@ﬁﬁfc fsge. c%ﬁ'p??”é Fﬁa 39%% rogen atom
or an oxygelatu&t SF#:82-84; aldwiphteh reé. al WO 0610 259 84-BE)T /anB200BNIOAGBE6O 37
20  chemistry-derived molecular library made of D- and/or L- configuration amino acids,

Ln

phiosphopeptides (including, but not limited to, members of random or partially
degenerate, directed phosphopepiide libraries; see, e.g., Songyang et al., 1993, Cell
72:767-778), antibodies (inciuding, but not limited to, polyclonal, monoclonal, humanized,
anti-idiotypic, chimeric or single chain antibodies, and FAb, F(ab'), and FAb éxpression
25 library fragments, and epitope-binding fragments thereof), and small organic or inorganic
( molecules. Suitable inhibitors may also be derived from diversity libraries, such as
random or combinatorial peptide or nonpeptide, any libraries are known in the art that
can be used, e.g., chemically synthesized libraries, recombinant {e.g., phage display
libraries), and in vitro translation-based libraries. Examples of chemically synthesized
30 libraries are described in Fodor et al., 1991, Science 251:767-773; Houghten et al., 1991,
Nature 354:84-86; L‘am et al., 1991, Nature 354:82-84; Medynski, 1994, Bio/Technology
12:709-710; Gallop et al., 1994, J. Medicinal Chemistry 37(9):1233-1251; Ohlmeyer et
al., 1993, Proc. Natl. Acad. Sci. USA 90:10922-10926; Erb et al., 1994, Proc. Natl. Acad.
Sci. USA 91:11422-11426; Houghten et al., 1992, Biotechniques 13:412; Jayawickreme
35 et al, 1994, Proc. Natl. Acad. Sci. USA 91:1614-1618; Salmon et al., 1993, Proc. Natl.
Acad. Sci. USA 90:11708-11712; PCT Publication No. WO 93/20242; and Brenner and

Lerner, 1992, Proc. Natl. Acad. Sci. USA 89:5381-5383,



Exanpl es of "4 to 8-nenbered, aromatic or non aromatic, heterocycle
conprising | to 4 heteroatons selected fromO, S, S(=0, S02 and N are
i soxazol yl , oxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,
t hi adi azolyl, pyridyl, pyrazolyl, imdazolyl, azetidine, pyrrolidine,

pi peri di RRg 2de6hdaediydr of urane, tetrahydropyrane, nor pa@hsiesaide pi perazine. 5
Preferably, said heterocycle is 5 @5 6-nenbered, aromatic, and conprises |

or 2 nitrogen atons. Exanples of such groups are pyridyl, pyrazolyl and
i mdazolyl. In the conmpounds of Fornula (VI) disclosed in WD 02128847 the
groups are defined as follows: 10 - halogen is understood to refer to
fluorine, cHxampigseo! Mhageniiisniaydibrariesiareedestriveiin Seatyd Smith, 13§8r Sdieseel t o nean

tE)f(lat Ithe a:c loyd: 386339blmlﬁ+ret@v mw&“ﬁ%m‘?ﬂ“ ;8 1AStiah, §t@1,61908,a blgnt alt Ons;
anmpl es o u clu e} uty

i sopropyl, B9 gﬁ%%ﬂt{% Le b@%rjq H’”BﬁTl\a}Tﬂ%‘ %Jemgffs?%&fﬂl @ééq 2 1ike. -
al kenyl iss U BR169-83; emstPQTAPublishiion NooW8 94/16%8rdated AbgustitBhta®4unsat ur at ed car bon

atom chain, 15 conprising one or several double bonds, preferably one or

two doubl e honds. Preferred aj kﬁla‘%ls co rjise fr m3 to 6 éﬁlrbon atons and
n

one doubl e Y@K of examples 4f ppnpeplidg ’l‘?t%?ﬁﬂ‘ QdipzeRiRediorany(sef §-9- RN & br anched
unsat ur at ed at,at98érPred. dietl. tload. Sl USAISPATEBHT(R) cae be adapeddoralset Pepbieé bonds,

pref or ably RS shRefal | b phANGR: AZL UK oadbiaipyomn ao/Riege from 3 to 6

carbon atons an are understood to
refer tolla 1ASRiEE" BRRPE °§aﬁ'§'?thmté‘en\bietH§e%r\'éWB’Ph %@?'@ﬁ funetignabtReri8: Pref erred
| ower hal oalplsptide§) haid[p8er peprhathlatdets phepate h)dwergéanymnméu aﬁnb(aﬁanal cycl oal kyl

Lérunderstoqgraér el%ege%c?ggy@?t %the% nang%b%g gtpn;\ |n|§lg PéRm 3 to 10

bon at ons efre yl “groups conpri se cyc opropy cydobutyl,
cycl opent yl 91:1¢138dA#4|I and cyci oheptyl. 25 - cycl oal kenyl is understood to
refer to unsaturated nonocarbocyl e contalning from3 to 10 ~., carbon

atons. P f red c | kenyl .groups aln or_2 doubl e Exanpl es of
SUi T abl oLy SetsEMRE HoiBafE 5 o9 PRlRITRE o7 5P or F By L R Bty R o

car boxyl i c dedthpdd| esogverthe fobwinghisferdngess iwbigh cieclase] Ageening rafaptisar boxyl i ¢ add
bi oi sost er e.|iprafés® ﬁé?hléﬁ&oémlthhygﬁgo)&émla‘i afddd Biol. 28%:270318; skl &k, hi adi azol e,

L onan oe woed Srt AR 15y o RPN R o ARSI s des.
PDE7 LI GANDSt AND992\FoB| Ne@RS:ad Hisi. USArBOBBISAAR G Auct alrd 8%s Call ?ﬁﬁﬁp@éﬁld t hat bi nds
tot he PRE7 Sl DR, 20, fsc.e.?é za@mdéocwa:beggqraﬁm @55’564158@"1961@' ¢ conpounds
oo, S Med L Y T el USH o SBE ol Bl ot M8 S0 | s
prot eins, i ra5bB80-862; dnS.i Ratedt Ne 5:096,82 U,  dadiend mgmsbomdnmgs Patent
No. 5,198,348, all to Ladner et al.; Rebar & Pabo, 1993, Science 263:671-673; and PCT
Publication No. W094/18318.
) 25
(\ A compound which is PDE7 inhibitor may bind, and have effects, at the same site on
PDE7 at which cAMP normally binds, although it may act at sites on PDE7remote to the
cAMP binding site. Inhibitors of PDE7 may act to block the PDE7 activation by any
suitable means such as for example, by binding to PDE7 or to cAMP or AMP or any
30 other substrate or product ligand, and thereby inhibit the binding of cAMP or substrate
ligand with PDE7. Such inhibitors may act in the place of CAMP at the PDE7, or may
interact with, combine with or otherwise modify cAMP, thereby affecting how it acts at the
PDE7. Alternatively the inhibitor can act to block PDE7 activity by affecting PDE7 gene
expression, such inhibitors include, for example, molecules, proteins or small organic
35 molecules or DNA or RNA, siRNA, that affect transcription or interfere with splicing
events so that expression of the full Iehgth or the truncated form of PDE7 can be



WO 2006/ 092691 PCT/ | B2006/ 000369 38 domai ns, hornones, nucl eotides, nucleic
aci ds such as DNA or RNA, and further includes a pharmaceutically
acceptabl e salt of the conpound or stereoisonmer, a prodrug of the conpound
or stereoisorner, or a pharmaceutically acceptable salt of the prodrug. A
PDE7 | i g3fshogBde2@kso be a PDE7 inhibitor. 5 The ter ger/iiibebobdly bitor” as
used hereln neans a conpound that ggts to block the enzymatic activity of

t he PDE7. PDEs are enzynes that convert cyclic nucl eoti des, Iike CAMP, to

t he nonoest e rines _and particu e yl at ed
deri vat i ves%{eftﬁgoprﬁw ISF EB% %\toésfnc?fb aggd cﬁ”@? r?@&’ seyRNgtéé’ﬁts |
phosphodi espre¢l&§éSlIQl®enm¢ﬂemgtRj‘#Pé Exanpl es of suitable inhibitors include,
organic conpounds such as natural purines, or analogs thereof, or other

oot bodi o5 SHeciem caefirvel RS RN e bl BB ¢ el P 2 ' L0
DNA or RBIA. p&mhaMmemﬁapbaamawﬂ wiith thelbindbw affinfty 6fDR ligang obiehibitor to exanpl e
or gani ¢ CO”%%F‘én &, P%Pé:ébgiﬁﬁmg‘l}:&ngﬂé %Eﬁ‘%ﬁtheﬁﬂﬂ:y@%&% f?s?@niyﬁ]@%m”t s thereof

15 peptidom netic gam C C or: exan%) to the catalytic
or regul at ofBPUt el gy theptte bé{ﬂlﬂg afiAivierthg sesondqnzyme. \WMare pREbld by t he
nat ural | i gthedinginy affinigtod teAMbitorto tHelfiest Rhzythedd abdP75% bregréater thanrtie bi tor

'ngfr{)g?gsofe?éé{@geaﬁnnﬂ%{i e dJ &f?,d ﬁBt Mgﬁ?referéw MQBH&E%QH&W Bﬂlﬁe M&%F ed .t Nat ure
354: 82- 84; t%tbgrﬁf%ﬁn%ztneaﬁ ab@b@?o MQ?F% them 4he. m@es affigitycto dpmBecend or i al 20
chem st ry- defipved inmalpesieted rembbdihiért Yof fmdm/eﬁﬁonﬂhearnﬁb‘u@rethscaafea@urat ion am no

acids, pho | te of random or
partially gﬁpgﬁ%r%tygor%m( ‘r:@?t gArﬂ;ﬁg%ﬁgfeﬁei mh‘émfs Br eﬂgthe?(thb

Songyang at gﬁﬁtef affigiy3o @ PPE7 ERZyME TWIER omparad iwikh diingling (tp r?@bth%nﬂb:- but not
limted to, eminys:émaé PDEBMDG| S)Wﬁis,corhétﬁméiédztﬂ& prefé]rfb'almhibdér@bw)PDH chinmeric or

single chain ant | es on 25 |ibrary
fragnents, YHY™ERMR g %?aﬁﬂlaf@ﬁb Wé%@ﬁfféeq ﬁw?'t@ﬁftﬂ"d% tﬁrﬁ?’fmf)’ Gani c or
i nor gani c nmrmeulaﬁislty Buefercet IPBET inhibiteirs af the prasgntdrivemioh icldeerdompelinfls om di versity

libraries, SPl%Qno%Sthat Eﬁwﬁ&h@fnmﬁm%@%ééctnﬂ@%ﬁ BedEmMeNPRRS ble, any
libraries are cal ly

synt hes! zeqompers Kaste BB rRaR et rbbis sepitiiemt ey P B 63 o) and i
Vi tro transBinotg. bed.lChemd-ektj 14 2004 @325 -2088jpl es of chem cally synt hesized 30
librarieg are described in Fodor et al., 1991, Science 251:767-773; Houghten
etal., 1991 Nat ure 354;84-86; Lamet al, 1991, Nature 354: 82-84; Medynski,
1994, Bi o/ TEORAKERES/a P idpafifed: fas example; By Scipeniag a copepgund pranfyNgthodhai  Chemi st ry

37(9) : 1233- d2iBdntifyinh inhibites ofenzynas are M@0 BnowRrto those\skilied inAtsat [PBCWVJ, etUSA
90: 10922- 109P80rg FidY. Bherlett, 4204 5858C- 20BR bhrticufri thterence 13 page 2958]..

Specific procedures that can be used to identify PDE7 ligands are presented below.

B 25
Qﬁt According to the invention a PDE7 inhibitor can be used to treat neuropathic pain and the
syptoms of neuropathic pain including hyperlagesia, allodynia and ongoing pain.

Physiological pain is an important protective mechanism designed to warn of danger

.30 from potentially injurious stimuli from the external environment. Neuropathic pain in
particular arises from neurons that have themselves been damaged and has important
elements which are mediated via acfivitly in sensory nerves which do not normaily
convey pain, the Ap neurones.

35  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
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PDE7 | i bi PE o1 SRS g PO dikees oLoroips ch do3 the GRTRTIR poey at
whi ch cAMP moremyinptpm piitltesneucebathiopaih it may act at sites on PDE?rem)te to the
CAMP binding site. Inhibitors of PDE7 nay act to block the PDE7 activation

by any suitable peans such as for, ex bi ndi ng to PDE7 or to CAMP or
Ao any J0° THARIE peer s Sigh GA0NS: s, MRy TR SIS bi ¢ (e

bi ndi ng 20f bddvehsofarticularyt preféreed peiiepsrace manirhals?DEMdingSuetans oftiothisexess may act in
the place of cAMP at the PDE7, or may interact with, conbine with or

ot herw se m)dl fy cAVMP, ther ebé/ceaffectl ng how it acts at the
The term “pharmaceutically acceptable” means that the substance or composifion must

be compatible with the other ingredients of a formulation, and not deleterious to the

patient.
25 .
(; The terms “treating”, "treat” or "treatment’ include preventative or prophylactic, and
palliative treatment.

PRIMARY BINDING ASSAYS

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

35 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



PDE7. Alternatively the inhibitor can act to block PDE7 activity by

af fecting PDE7 gene expression, such inhibitors include, for exanple,

nol ecul es, proteins or snmall organic 35 nol ecul es or DNA or RNA, siRNA that
affect transcription or interfere with splicing events so that expression
of the fuWo2doeongedm or the truncated form of PDE7 caRCHEB2/00B6%/ 092691

PCT/ 1 B2006/ 000369 40 effected. Thu42such PDE7 inhibitors can al so include
antisense RNA and sRNA products (silence interfering RNA). The term
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PDE 3 f bi nd PDE7 15
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been danagegnl@gq;ﬁpdmghcmwg@qt PDEs 9 and 11). Plates were re-sealed and shaken for

20min, after which the beads were allowed to seitle for 30min in the dark and then

counted on a TopCount plate reader (Packard, Meriden, CT) Radioactivity units were

25 converted to % activity of an uninhibited conirol (100%), plotied against inhibitor

(_’ concentration and inhibitor ICsp values obtained using the ‘Fit Curve' Microsoft Excel
extension.

PDE7 ligands and inhibitors can be identified, for example by screening a compound

30 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
35 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



el ements which are nediated via activitty in sensory nerves which do not
normal ly convey pain, the Ap neurones. 35 Neuropathic pain is defined as
"pain initiated or caused by a primary |esion or dysfunction in the nervous
system (I ASP definition). Nerve danage can be caused by trauma and disease
and t hus Wwoeoedeosgpi Nneur opat hi ¢ pain' enconpasses mMaNycEipskaRse W th diverse
WO 2006/ 092691 PCT/ 1B2006/ 000369 44 aeti ol ogi es. These include but are not
limted to, Diabetic neuropathy, Post herpetic neuralgia, Back pain, Cancer

thy, HV t P | j nb I n. | | d ,
1021V, AARALI, oERAAR % Bl P B B
vitam n def Su¢hansname pxearatigrenay be optained iram ¢edls tanistegtpd with and ekpressiag no

protective ReBmbihint POEPeihEsr RbRA R5th 2WBl 1} safldF 8 Cell iRk & Ralraigause has
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qual ity of PFQ’%SSE%%H and Manni on 1999 Lancet 353: 1959-1964). The

synpt ons 5of neuropathic pain are difficult to treat, as they are often
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R B MeRiphn i b PGS by BB Bhe  pat i ent

accept ab means. t hat
She bt nots | egra s ieEe
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pr ophy! act i Gotgififliordetnbd GHrhoBLib GABIRE ke or RRIMAR G BRLAIF ASRAY 30 I n Vitro
PDE | nhi bi tors}; activities agalnst cycl|c guanosine 3',5" -nonophosphate

(cGW) and? in Hhe Rrrepnse otfest somioyithphosphat e (cAMP) phosphodi est er ases
can be determ ned by neasurenment of their IC50 values (the concentration of
conmpou ndZO In a preferred embodiment of the direct binding assay, to facilitate complex formation and
detection, the binding assay is carried out with one or more components immobilized on
a solid surface. In various embodiments, the solid support could be, but is not restricted
to, polycarbonate, polystyrene, polypropylene, polyethylene, glass, nitrocellulose,
dextran, nylon, polyacrylamide and agarose. The support configuration can include
25' beads, membranes, microparticles, the interior surface of a reaction vessel such as a
QJ‘ microtitre plate, test tube or other reaction vessel. The immobilization of PDE7, or other
component, can be achieved through covalent or non-covalent attachments. in one
embodiment, the attachment may be indirect, i.e. through an atiached antibody. In
another embodiment, PDE7 is tagged with| an epitope, such as giutatione S-transferase
30 (GST) so that the attachment to the solid surface can be mediated by a commercially
available antibody such as anti-GST (Santa Cruz Biotechnology). For example, such an
affinity binding assay may be performed using a PDE7 which is immobilized to a solid
support. Typically, the non-immobilized component of the binding reaction, in this case
the test compound, is labelled to enable detection. A variety of labelling methods are
35 éva‘ilable and may be used, such as detection of luminescent, chromophoric, fluorescent,
or radioactive isotopes or groups, or detection of nonisotopic labels, such as enzymes or

dyes. In one preferred embodiment, the test compound is labelled with a fluorophore



required for 50% i nhibition of enzyne activity). 35 The required PDE enzynes
can be isolated froma variety of sources, including human corpus
cavernosum hunman and rabbit platelets, human cardiac ventricle, hunman
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solution, such as an antibody against the binding partner, a ligand-binding protein which

can interact with a ligand previously attached to the binding pariner, and so on.
25 '

&, Effects of a test compound on the catalytic activity of a PDE7 can be most easily
determined by standard compefitive binding experiments between PDE inhibitors and
cAMP on enzyme activity for which known amounts of cAMP substrate and fixed
amounis of enzyme are incubated together with various amounts of inhibitor substance

30 for fixed periods of time, after which the reaction is stopped and the residual amount of
unhydrolysed cAMP is measured. This may be done for any test sample by use of a
scintillation proximity based assay (SPA) designed to measure the competition between
CcAMP in the test sample and a known amount of radiolabelled cAMP for binding to a
cAMP-specific antibody attached to scintillant beads (Hancock, A. A., Vodenlich, A. D.,

35 Maldonado, C., Janis, R. (1995) a2-adrenergic agonist-induced inhibition of cyclic AMP
formation in transfected cell lines using a microtiter-based Scintillation Proximity Assay.
J. of Receptor and Signal Transduction research 15:557-5679). The assay is read in a



pfesented bel ow. The identification of test conpounds as |igands of PDE7 and
the affinity wwth which a test 35 conpound binds to the PDE7 nay be

determ ned through use of |abelled iigand binding assays, for exanple
standard radioligand binding assays, although othe nodes of |abelling are
avai | abl aY0 20009269 t he test conpound is |abelled toPEEERMONGi ng, for WO
2006/ 092691 PCT/ 1B20061000369 43 #kanpl e by radi ol abel ling, and i ncubat ed
with a preparation of the target PDE7 enzynme. Such an enzyne preparation
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PDE7. The binding may take place in solution or on a solid surface.
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pol ystyrene, (@y ene ene ose dextran,
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such as a Wﬁsﬁzo &@?ﬁ 5|6§bfm§1?ﬁn é’éﬁﬁ%ﬁd fn@éﬁ& byﬁ{ﬂeve@&t of The
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be i ndi ract (Amershamt Cdt.ONG MTRIM304 B 6, cRCmatal) | dd Fil-cGIMR (AmBshdne Caemaodi nent, PDE7

i's tagged \MThl!&Qarbﬁpjl&PBﬁmma}l%hm%% vgwfﬁeaéo'rrgé})%nd?ngt &W&Isﬁr l%%lgotnde to
give a final concentration range of 1 pM-0.002 yM. This is achieved by performing
doubling dilutions across a 96 well plate. Following a 40 min incubation at 30°C, the
plates are immediately centrifuged at 2000 rpm for 5 min and then counted on TopCount.

L, 25 Background levels for each cAMP concentration were determined using a Scintillation
Counter. Average counts of triplicate results for each assay are determined and the
corresponding background subtracted. .Counts per min for each assay are converted
into pmol of cAMP hydrolysed per min per ml of enzyme and piotted against cAMP
concentration (uM). For inhibitor profiling a concentration range of 0.5-300 M in 1%

30 dimethyl sulphoxide for each inhibitor is used and cAMP concentration is kept constant at
113 Km. The assay blank contains all reagents minus the enzyme. Values for K, and 1Cs
were determined using the computer package GraFit4.

According to an altenative preferred embodiment, a binding assay can be performed as
35 follows:



30 (GST) so that the attachnent to the solid surface can be nediated by a
comercially available antibody such as anti-GST (Santa Cruz

Bi ot echnol ogy) . For exanple, such an affinity binding assay nay be

per f or med u3| a PDE7 which is inmobilized to a solid support. Typically,
t he non-i W8 H conponent of the bindi ng react i oPCT/BA00S/BQ0369case t he

t est corrpound, | s I abel led to enabl¥ detection. A vari ety of labelling

nmet hods are 35 avail able and may be used, such as detection of |um nescent,
chr omophor i hibitibr ofrREoagtitity carthe detechninagioising HUi78 oglidysete (fdut7yis 8 Upellliner det ecti on
of noni sot OR/hféh la?d@éskésp éb@&f-ﬁ:f@rr Mil’y(ﬁﬁlersﬁé?n PREmBYILBISkEEd

enbodi nent Q%Ba rrg a fluor ghQ{Be V\D 2006/ 092691
PCT/ | B2006/ 88 ms, ﬁe'sU h a&??“?'"%&? eg‘eel“ﬁ"“lf%c&i’?ﬁ? JBSFAARD | F#Or avai | abl e
from Si gne Gdificationss EnZgine lassays gre peffrenet abmbhetdnpeeatﬂrem‘oﬂlpmsdnceicﬁ t hen

al | owed t Ay S PDE7, under
condi ti onsg ?ﬁ@y al I%&vlv speélﬁ?@l%g?%%&mwé[’db’ gng@l@‘ré% ah&"’ﬁ‘%ﬁg}rﬂL %l ng react i on
has taken plEage ass@)‘lb‘i)lﬂﬁ@"a‘?ﬁjmn@)ﬂﬂgbfbe@ﬁ?qoﬂalplugﬂeU@Lﬂﬁd”?"e@lcm@‘fmﬁ{?@ﬁds 5 are

separ at ed b)éoﬁfﬁﬁiﬁ@thefabm%mféﬁg)éph%f Flh't'?é éél%saéttkaﬁ@mﬂtphpﬁaraé\@n@tﬂd' ng partner
to the solid phase can I n vari Qu known to those '

skilled in fMPitfRES angdcl Qﬁfr Rg?5ll’:ﬁit°f rﬁ)? 'ﬂll "Fﬁeﬂ‘@ﬂ‘et%sﬁ‘%ﬁ\pﬁﬁph%‘? 8880 i nki ng,
non- speci f i amadhiemisaibfot 2onfn. IMhibRdrs &re irklubddoe @ concBiiteticrorangerof (64300 @ ant i body

hed hed h
gf ;gfng b&a? tfc&]rgeeaclf ﬂhibﬁor@ﬁ%eﬁ a[nh %ﬁﬁacéﬁéeﬂﬁaﬂgﬂsgfe@pc%stah e gsea?';t}l%gugh 28 ;se
avi di n or stcpepnadi reraehts minua deedams. h@reggqomy qaﬁa@@atedéquetaﬁiémm ®¥e. Finally,

mehl abel  rsepEPDE @A%a&shﬁn%@ate@wﬁwﬁérﬁ@%l@w@?&&ﬁé et iedls hiv).amg detection
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Al ternati velsymtullatliw cbmntﬁ{dKFP@karealomaune, MeyiddneC T)alfar selebticy studies, $elassayon. I n this
assay, the @Q@A&@%@Mﬁg@m ot ih%t @J Q}m\nﬁ 8 us&H ssrtﬁ&;ub\s&attm PPEJP' ndi ng

partner(s) in sol ferences t ween abel | ed
conponent a5t 90 H&fﬂQWWIQPE%’W'Y?é?’ﬁ?'?d dutel %ourcg%ﬂawaﬁq BRELt he
separ ati on tavind{Sigrah$teloni), egimpaduis; FDE2 f2é kigwey deGMPS POESt Humabiplatliettg react i on

t hrough an LHdErA,alfa{Illc%n%\? P\y@g Qﬁﬁl&éle@&l %gﬂgpé"(p{ unbound | abel | ed 20

conponent but not o |ng par t ner or o abel | ed conponent bound
toits partner(s) to determ ne | evel s of bound vs free ligand. Separation
can al so, \(,ﬁq, cHy reagent capabl e of capturing a binding
partner o(? t%iaf:ﬂbel Ioe'tmh%gr onent from solution, such as an antibody

agai nst the e rf‘@i“ﬁ‘@-‘“?ﬁaﬁftth%i""ef‘&m prg PREZ HtPRIPTR neh 865t eiEfRrabiiPetAnt RDEY i nt er act
wi th a | i ganghigibreVinesssdoypinisiehe BwiiOs, Uanes ir POET GypRallytabRss thambosw, on. 25 L

Ef fects of aréfergblylgs%%ﬂ"mgM%or pr%er%g&@ésy&gn?nmctivi ty of a PDE7 can be nopst

easily

- 25 The compounds of the invention are PDE7 inhibitors and are preferably selective PDE7
(v inhibitors. The selectivity of PDE7 Inhibitor is preferably at least 10 fold selective for
PDE7 over other PDEs, preferably it should be at least 100 fold selective and further
preferably at least 1000 fold selective. Selectivity in general represents the relative
" potency of a compound between two enzyme subtypes for the appropriate ligand or

30 inhibitor for the enzyme of interest.

A PDETY ligand or inhibitor, can be tested for selectivity for the PDE7 in.comp.arison with
another PDE such as for example PDE4. In the assay, the capacity of each test
compound to compete with binding of labelled-cAMP is measured at both the PDE7 and
35 PDE4 enzymes, and an 1G5, value (in uM) is determined. Any of the above mentioned
binding assay procedures can be used. For example in an inhibiton assay, test



déterm ned by standard conpetitive binding experinments between PCE

I nhibitors and CcAMP on enzyne activity for which known anounts of cAW
substrate and fixed amounts of enzyne are incubated together with various
anounts of inhibitor substance 30 for fixed periods of tinme, after which the
reacti on MO 298%8H and the residual_ anount of unhyB‘FW}%"é’Go"éﬂl\/P i S
nmeasured. This nay be done for any Yest sanple by use of a scintillation
proxinmty based a SPA deS| ned to neasure ‘the conpetition between
CAWVP in the "P@E‘P“"E%?f%?‘ésa dorahgl Wt%%fhe@f”dﬁ"%‘i’%ﬂyﬁ'ﬁgg‘? elFAMRI® f or bi ndi ng
to a CAVP- i LatelarsaMranky batibed itd PDE? Grai fragimént anderittiveitherebipandock, A A,

agon st -1 nached 110EP VBB ARe o SRR cebined R Mol RREPER 0

tran
| i nes usi ng e&h‘?ﬁ“ﬁth or w#@ut%a@awrsef tm teﬁt| campeynd. P b ameunt of sabgliad cAMB - of

Recept or @ndhabib@aséndlis ARFl46d byoPDETES PBES hal Be E&Rpa'ieﬁab the BiRUMSBEd i S read in
2 D 200610920 gLl L0 e d2er W bl HODE U Pl © L

counts per sanpfe resent in
the test sargbite prasRss Ran be fefermined fon @pyrtest compomwlmddlmrweataavtbﬁrmﬁ andf r om
Amer sham Phagopisgred Bi ot ech (Amersham UK). 5 ldentification of inhibitor
activity can be judged using a standard SPA (scintillation proximty assay)
assay with a PDE7 enzynme. The PDE7 enzynme can be for exanple reconbi nant
nmouse, hadranTherpotee@ysaf adDEYdnhitiiter (Hased we dCH0rmotency wiich @ndeldefifed sathe of Hut 78
Teell 1ine agngnfitioh il Bt Gt aiBRing bf fle VRGOS IS RfkoRlPedfinAgGOr di ng L0
t he nmet hod - Pitts, W % g 04 2955 - 2958.
I 6,50 val ues ‘%S‘IZV’Q‘?L'" afb"‘ﬂ?’@"?ﬁ?ﬂi %?rd%‘f'ﬁ'b? Eelﬁw)éss%r E@b'éhat 'F?Fﬁﬂ?ﬂ“%' Q7 i ndicative
good i nhithé huroan erizyme aeqmnmfnemtraadl'oemm meratpreferatly peferaplydessayancan be
performed as,dyl 443%Griner FJ@QEJB ﬁﬁe FRF InktdhdeVin %ffufc%él Ee?rsblg%%i measur ed

using the phospho | est erase CI n | ation Proximty As (Amrer sham
accor di ng’t 0?6k 'GPRitNe GolaF sencentratign ff g dyhibi qré‘?atﬁ‘ﬁﬁw@r{t eMgmassays can be
done in tri padtidiglotthe hurldn RRE7 fof exammé in résparsk itotAMPD Ihiamiding askagnejore di | uti on

are optim Segnr?eg?x&é}a:%néeﬁ tof? BESH .nﬁibB?%@zﬁxé‘pla%Qé’&@ﬁtom&' ?é&urg'bM$iﬁ%oP° more than

30% conversi o e to ensure reactions

can cont.ai n 'eeglledsAlffpreothes aBIPmRSPtet"B@“ddﬁﬁ?edb‘?qkeﬁ%‘l‘e?t’ﬂp'l‘ aft‘érﬂc“etHQWb 25 pt
buffer (20 nddmpédiiridsocsMpled hdlf oitve iibble BbEoindiglsites4 pl us 2 ng/ nl BSA) and
initiate%by the addition of 50 pl of either cAMP or cGW to give a total
reaction“volunme of 100 pl. rH -cAW 20 (Anersham Cat. No. TRK304 B70,

24. G/ mol ) B#NC(TMALd’@%Y%Anersham Cat. No. TRK392 B37, 10.7 G/mmol) is
m xed wth thﬁacwaélraege@oﬁwdag Sfémndmcwﬁidemfymg@ @ﬁipbﬂiﬂs tat argiinkdites of nal
concentratio nge 1 pM er m ng

doubl i ng di IE é-'(a)ln 'ﬁet °d§ gaengggfv{éh@e trfe eeog Cﬁ%f”l' ol nécg% ér)ﬁa JD% cubat I on at
"30C, the expressing cell with a test compound op’aonaly in the presence of cCAMP or another

25 PDEY substrate ligand; and b) measuring the resultant level of a PDE7 activity, or the

level of expression of PDE7 in the cell, such that if said level of measured activity or

expression differs from that measured in the absence of the test compound, then a

" compound that modulates a PDE7-cAMP-mediated process is identified. The PDE7

activity measured can be the ability to interact with cAMP or by a change in cAMP / AMP

30 levels in the cell or the response of the cell to cAMP for example by alterations in gene

transcription or protein activity. Example protocols for functional assays are provided
below.

The key advantage of functional cell based assays is that they facilitate early and direct
35 | 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.



plates are imedi ately centrifuged at 2000 rpmfor 5 mn and then counted on
TopCount C 25 Background | evels for each cAMP concentrati on were determ ned
using a Scintillation Counter. Average counts of triplicate results for
each assay are determ ned and the correspondi ng background subtract ed.
Count s pegygWobbibirs: €ach assay are converted into pnpbrhoos 69hydrol ysed
per mn per m of enzyme and plotteg agai nst CAMP concentration (pM. For
inhibitor profiling a concentration range of 0.5-300 pMin 1% 30 di et hyl

sul phoxi de f%r each inhibitor is used and cAMP concentration is _kept
constant at 1h§/mpstcommon-pystems of funclionaleell bgspd-assays 2rq b3sg ﬁ'éﬁlfcg Wﬁus t he
enzyne. Val uetectonrnkare savidwedCiWilliaues, €., tlatuer Raviewsl DugiDisgovene3 2004128-er package

GaFit4. Ac di i ng assay
can be porf oteg okt dadd ﬁ‘*‘@%&%9“8%%%@%%@"“‘8@%?%%%%%3‘29 46

| nhi bition d'Ph‘tfﬁEE%‘E‘Pq"% ang te gbiaip addifionad infarmatien gqul the eps & ackigniof thesat e (Hut 78
is a Tceld Idompounthi ch expresses PDE7) and an SPA speC|f|c for CAWP

(Amer sham Phar maci a Bi ot ech, Bucki nghanshire, UK) according to the

manuf acturers instructions with mnor nodifications. Enzyne assays are

per formed atHiSowmpetbleresumulation asaays fies cHMB seaieement follosomeanaral pingity,,  pH7. 5,

Con]E ai ni 39 &r&l&lﬁdo MGQL ndntradellGBNEAMP eelngaﬂ%c%d P‘é’%enﬁg!ﬁiton tb&ﬁséh @?lﬂiﬂfy i's .
performed in reaction crotitre es contai ning
t he above bLﬁA% A 'a\?i@% T—Mﬁ"‘%ﬁ?%ﬁ’@ %&Eé?‘é‘&sﬁ' YA daverine to
i nhi bi t FDE3iracthl tCP@EEDE(Pr&&cd[s forthese@sgys differ Anbsedly iandingyds: cgduimetrwphosphat e as
TN UBS Ak nJoRkcchQbarb QE0bSaR. AreAEkEP fubecdhod ERE ral | on

rg—nge of 0 H‘@J\/géOfor each inhibitor is used I\/Pconcentratlon l's
kept const arftS$3¥% e afgratiors N5t 3?'}?9!93?’1 °’rpé°é‘“g|%ﬁ‘f“¥‘ty HeMpiR¥Benzyme. The
reaction \A/asnmzﬂlomnohashmﬂhdmatbheevardsiithaitcregutate tatgeb GhzyRBE €BRArdmeaidiion( 1 ny) wat er

wi th 10mM g dorc A Loyt Blterithd b.ndm% o bARGNaLs i Wegaip | OWEd L0

settle for 2 ore c unt| g in a scintillation caunter
(Packard 1§ OSCI ence, Meriden, CT). For sel ect ivity studies, the assay 15 is
essenti al | y Hondgeegasd exdiomptric t hsasayﬁl—l-suylml las GbRtillattonu sproldraity t dsaysubstrate for

used poer, Chgsfn Sifihs) i ; By REReR @A G B 201" 02, 27 ©
PDE3, human diesceleation o 3@ﬁwabq"%ch Honep R oSS BRANEN 1P 4081 SetIRBnd PDES,
bovi ne reti neurfacdOjabvelshdnT ILé BYiefde. IHighl tiodgbpGt %r&nm@mwmsoméuohr@ I nvention

are PDET ob 0ol Bl Ao R SEAP R S BB ol 2R JenThoe

conmpoundS™ have val ues prca

preferably | léf§§0f@mv&r?f°F90t$w91nonﬂﬁdenﬂv'@v@asamﬂyaﬂ%%%ax Mﬁshﬂaﬁp (Flasplate
File #1, ApplicationNote). (NEN Life Science Products Inc., Boston,Massachuseits,

1998).18. Kariv, 1. |. et al. High throughput quantitation of cAMPproduction mediated by
activation of seven transmembranedomain receptors. J. Biomol. Screen. 4, 2732
25 (1999)).

Fluorescence polarization cAMP assays (available in kit form from companies such as
Perkin Eimer and Amersham Biosciences) monitor the light emitted from a fluorescently
tagged cAMP molecule following excitation with a polarized light source, the assays is

30 based on a decrease in the extent of molecular rotation of a fluorescently labelled cAMP
that occurs following binding' to the larger anti-cCAMP antibody. Altematively, dyes such
as Bodipy-TMR,MR121,Alexa, Cy3 and Cy5 have been used in FP binding assays.

The HTRF (homogeneous time-resolved fluorescence) technology uses anti-cAMP
35 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



25 The conpounds of the invention are PDE7 inhibitors and are preferably
sel ective PDE7 inhibitors. The selectivity of PDE7 Inhibitor Is preferably
at least 10 fold selective for PDE7 over other PDES, preferably it should
be at |least 100 fold selective and further preferably at |east 1000 fold
sel ecti vewoSedsmedshpvi ty in general represents the relpdiiggebs@ncy of a
conmpound between two enzyne subtype® for the appropriate ligand or 30
inhibitor for the enzyne of interest A PDE7 ligand or inhibitor, can be
tested for IV Tt 15C8 [i PDE such as
for exanpl e%ghi@ﬁ}n hl}oﬁ? %ég%mﬁgﬁeatc“goac@&t V?a%e')c(,&ﬁ&s s@n%g%%und to
conpet e Wit IMOSCHRR 29 semaratetdhipy W@N\/Wlth gellﬁb@éMPe@P BREThechs tahe °|'-“DE7 and 35

PDE4 enzym%mxsaialdfrmthb‘é&epuu@hswate&bm TﬁMechrﬁqdé%@ﬁé&\@@&essmﬂya@fedttbe above

|mr31R|t Iblotn |egn 3@5% l‘%{’%@ dﬁ%/‘%“@ %Bﬂgﬁ?t%%g‘gg)m%ﬁééma@?ﬁ%%%ounds are

assayed fS5r QuiediDiaf dbPﬂealldjat € oDrexlernrQ pQremmé, Beguihi P\Phasphotiigstieredeyassays of cAVP by

PDE7. Label |, gf HERMP1 R ¥R Snrithresitterdhde sdplemberoo OribBMBSl ICisBlo) der i vati ve
thereof, and placed under conditions in which the Int eractlon bet ween t hem

woul d normally occur, either with or without the addition of the test
conpound. Tmeldiﬂmmllmt:haogesl inbied IngatelufdvievelstdiapMBi protiicaalieratonsindgemeysed by PDE7

or PDE4 ma cff[hﬂ:h he presence
or absenceyo tc@%l@@fﬁ&e;ﬁ%gfvﬂ%g\gg&yﬂﬁm t&gvegw ﬂ%g{etgéogs}e&tﬂfe%ﬂe process
can be d&t ertbfsh é&enFso‘Fa“an“Qaé%’Fd ¥ tFRRrGHRYom ftorsi iph 48 NEAT urledsictongd

conpar ed. 1GcthatdpoTesizy o0CRES RIAMP fesptndd élamert bmgiagl priteir) @b rgpoitency whi ch

cgn be defi ook w&%nﬁ&%gsr{;ﬁfaie%zs&gm oRREHS Y, ot 18t Kol e Vi 10 Of

uncti ona assay as

descri bed beveems fosthe pludvegf Sorgteiprpoup QSQGGFI%rFNA"I @U(}aﬁha@ap?lé %GR enzyme
(reconbi nant(26o911290 Wod& K. W@Mark@ﬂﬁr&tet% oF gérbdxpreidhl eumbdpin. Bistschnbihgn  10nM and

further ef ance.in, a f.unctional cell based
15 assay,g éb&b L%g#@ﬁ wa&%n@e'v'lr/{t %‘I’rSt?l @T %aﬁrhe e ar r?%éﬂrel nhi bits by
50% t he rramﬂ#&rlescﬁntlwty of the human PDE7 for exarrpl e in response to CAMP.
In a bindi ng assay, 1C50 is the nolar concentration of an inhibitor that

di spl aces 50% of the s eC|f|c ed or_ot her appropriate
i Gand or ¢ HEEPRASEIPe, SREG 9 (¢ ih S PApRenpne s BSEY° dORBoR ATV up, o hal 1
of the avai Immiﬂembbren@hton@edlateuhan%s i DNSEIGNAAMBRISAYS R oNS Rieonal - assay
met hods age depien viaOEhahgb%nﬁ Itﬁevm&saommcw RdSartichat géHee(tHe"'rQ?J?t'eF )@es of  PDE7.

The met hods tga%gc%E c|>rl Xf Whl(% llsJ drgguf Leg by ’theD ﬁ’anscnnPlon f%ctm%AMB response-¢! eEnIeRtg a PDET-
binding protein (CREB) binding to upstream cAMP response elements (CREs). Various

reporter genes have been used in in vitro and in vivo studies,including p-galactosidase,

green fluorescent protein(GFP),luciferase and g-lactamase 28-31. The reporter-gene

‘ 25 method is compatible with screening for activity in live cells or enabling transfected cell

CJ popula-tions. Cell lines commonly used inreporter-gene assays are for example Chinese
hamster ovary cells (CHO) and human embryonic kidney cells. '

Recently,three innovative technologies have emerged that also aim to provide non-

30 radiometric high-sensitivity assays of cAMP accumulation. The first of these —
‘ ALPHAScreen  (amplified  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

35 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



expressing cell with a test conmpound optionaly in the presence of cAWP or
anot her 25 PDE7 substrate |ligand; and b) neasuring the resultant |evel of a
PDE7 activity, or the |level of expression of PDE7 in the cell, such that if
said | evel of neasured activity or expression differs fromthat neasured in
t he absen®® 2096/092681 t est conpound, then a conpound tRETTBIR¢I003¢%s a

PDE7- CAMP- medi at ed process is ident®fied. The PDE7 activity measured can be
the ability to interact with CAMP or by a change in cAMP / AMP 30 levels in
t he cel |l or withe rutesjuoméeivative,t lvbicic edslitstio theAlvbutton of ghtyibm they labélieér at i ons i n
gene transgkipid el iyhty. Exanple protocols for functional
assays are %&gﬂs‘ggQe%%c?%ﬁsgq}%ﬁef{é&dvant age of functional cell based
assays is that they facilitate early and direct 35 , pharnacol ogi cal
characterization of conmpounds by high-throughput quantification and allow

identificati f@? s that act both at the binding site of the PDE or
on a nodul zlal?glr@labl n |§§E§ite on a PDE that is topographically distinct from

t he bi ndi ng Ta¢ erelgespelage POS2 fbibiiqromay BdriamDed Betyo usips Mi@alfgsels cormon
syzt ems of fbﬂé&écteleibaih_clﬁrlﬂfltioné?i?@@drac ﬁﬁNgcﬁlésof Béé@c&{dﬁi&% 06 khhl ang syS‘eMﬁchgg gzt |1 (2)2
and are reviewe ans,, .C. ture_Revi.e S r -
135. Cel | - b£§°§8°q‘ée§rsl'éi¥v§a’i gt B foTieahe ﬁﬁ%&&%%ﬁ%ﬁ%@ ﬂ@@féﬁsgyr?he ability
to identify preseifgddielowr conpounds and to obtain additional infornation about
the nodejof action of the 5 conpound. HTS-conpatible accunul ation assays

for CAWP negsurenent follo neral, pr.ingi 3 ith changes .in

intracel | ul e L . %Bﬁ'%@@g‘?g&%ﬁa&?‘?ﬂ”f ﬁ’sb%gh%@m%“ﬂ CE%etuW?@ 'c_(‘,’ﬁ'lpl ular CcAWP
apd a | abel liredtsf Ghispotednivolves adniiniskiating of streptozauint (BoregiidPis g aebler i ng

ant f body or (3 gl dffeld duch s RS Rver BprabRCEwey s (13805 0538 Rl e

mar kedly and_1 nclude:; radio rrc_ assays, fluorescence polarization cAW
assays, ti mdiepgiesy) (aignals| 353 eualiatsdcs We aféléqwmga%dgmram ¥¥N9gtEAda) t er ati ons
i n gene 1% anigeamigaliodymiaotestpand & insureyzthiospdiry isfoonfirpad iy @reviisad td furthérat i on of
phosphoryl| ate\/QE%tt?Xo‘?rgxtoﬁndts '?@r%héiﬁ&fé&%%eﬁn%?ﬂﬁ%ﬁﬁ‘{%ﬂ?gh&%dtﬂﬁﬂ‘%ﬁf yption
factors, enzynmat] Cc assays, assays to deternine binding to proteln kinases
within the fophysiohk(2RSdeF{@68533) adi onet ri ¢ assays, such as scintillation
proximty assays (SPA, Anrer sham Bi osci ences) and Fl ashpl ate t echnol ogy

(13 ek Tl A 0 Ay ARMABRARE A o

SCi n ant = surftace m Life
Sci ence. 24 dghlopserligatymperpunddhe selalie nriverChrdeniiiver Halpdpiagye dayley (Ris@7Hti | | ati on
proxi mi t yr acioog)arpEeasRal andds@tichdbeNawanbsetietsebiiitn 83% iohi@Mne. . NEN Life
?ﬁ: gggle af;OdrrL\l&tElr%: The Y Gha RGR Wehiled SXTLARERRH L o8ihe. 2RTANs 98 tlehdshPl ate:
transferred to a homeothermic blanket for the duration of the procedure and anaesthesia
maintained during surgery via a nose cone. The skin is cut along the line of the thigh
25 bone. The common sciatic nerve is exposed at the middie of the thigh by biunt
( ] dissection through biceps femoris. Proximal to the sciatic trifurcation, about 7mm of
nerve is freed by inserting forceps under the nerve and the nerve gently fifted out of the
thigh. The forceps are gently opened and closed several times to aid clearance of the
fascia from the nerve. Suture is pulled under the nerve using forceps and tied in a
30 simplie knot until slight resistance is felt and then double knotted. The procedure is
repeated until 4 ligatures (4-0 silk) are tied loosely areund the nerve with approx 1mm
spacing. The incision is closed in layers. Fourteen days following surgery, animais are
assessed for static allodynia, dynamic allodynia or weight bearing deficit (G.J. Bennett
and Y.K. Xie, Pain (1988) 33, 87-107).
35 ’
» 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~



Fi'le #1, ApplicationNote). (NEN Life Science Products Inc.,

Bost on, Massachusetts, 1998).18. Kariv, |. |I. at al. H gh throughput
guantitation of cAMPproduction mnmediated by activation of seven

transnmenbr anedomai n receptors. J. Bionol. Screen. 4; 27-32 25 (1999)].

Fl uor escewoa068926%1 zat i on CAMP assays (avail abl e i n BGT{IB2086/0036P om conpani es
such as Perkin El ner and Amer sham3Bi csci ences) nonitor the light enmtted
froma fluorescently tagged cAMP nolecule followi ng excitation with a

pol ari zed Ii gmg) soohumgs niddél, dght igation 6f aB6 ob eeado epinal nelwes efdbe sdiatict he ext ent

f | | bel |
190I lrrgwe(r:]; glrnr ng 0 t%f ‘?nélﬁ l:mlr an@eﬂb%épk@ @J ﬁgﬁﬁ%r)togrtﬁrgh @gﬁyrsdyes such
as Bodi py- TMR, WW@VNWMGMQC&@"@@%&%’ o Eaif ( @d3q AP-BP-187hdi ng assays.

The HTRF (honobgeneous tinme-resolved fluorescence) technol ogy uses anti- CAMP
35 anti bodi ur.o m Ccr. and | abel l ed with
a nodi f|Osgd?*@%ﬁgg%hf"ﬂéeésscgé’e’t"ﬁ%#@ ga'%%%"%fhﬁ?sem?yaﬁcl\%a% Qgﬁtﬂlﬁ\ﬁeb site). In
t he absence abimal thel nafiirally possRsses ipeivtyl dissasd canditiensprevidingidurpathiedainre i n cl ose
proxi i ty, FREEs QAfith® sk MY 300440976 dor BCRHBIORRHRARYRe arifall ongl i feti e

fl uorescence |} g&) two dif t wavc@i {Pcﬁogﬁ: en the two
nol ecul es ar®® 865?'}9? %V"&?ﬁ‘?ﬁé’ﬂ"t"f’ '°Wb¥W° & ? AN RBOBPET occurs and
only em ssianpaif rirdocitch disesse candition isschded exditritisl or AN or Herpém prjcancéra@ been

successf yj | ygizpgib. ﬁﬁkmslg mablbg FholsfiécO paRLs 555&@6%&1 amettta aabe ifgl I's in
m ni aturi zed for are Roux P, Pr %dat C, Drexler

C, Gepin C"a@%}gg? yays kpﬁ&'ﬁﬂ‘?oalr adpiistiption 8%%%02%\? ih 'FH?QF‘*’ 9%t h SBS
a nual conf arenpahy EoptexioEscBAiOA., Qvhrameg,, RAB, 5T(1OB8)ajp. 81ABRI) orilynal | y
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factors sfichadasnsiitibd of vatichlRazostengirdrio caadel Merpesdaridnpokt aerbéts)neonralg@REB (cAVP

response el ?E@&uo&{\ﬁglké}gsﬁe WL AHIERDE! | Sl pRACE, URlipTaghe cont ol

of appropri a ream e ene systens

for the studiﬂs“éfs defrFo NashAk Bafsiek ré@@ﬁl@fr@ene’dﬂﬂpbgwprﬁm% col .
1,526-532 (09 Bkp.P0r adiirztiatiollof ¥ cadMBdden for Pr €xnbar 128lisl 6 fan GAMRI RXQALKS S on Ourt.

Cpin. 810t Nafler (Simee R 2o PosmOHNE S B o8 BAALL M

The dynanic m cr uorescen. er-gene a cAMP
det ect i 0ARep¥i0B&epIgene assays fol l ow a general princi pl e, where by
receptor-nedi ated changes in intracellular cAMP con-centrations are 20

et et o) V! TOUARSER o BAPTB d SBe, BR AR TR, (11,
f act or cCAVP rRewpefrikeeanitna viithii2 cotton bud. Care is taken to perform this procedure in fully
habituated rats that are not active, to avoid recording general motor activity. At least two
25 measurements are taken at each time point, the mean of which represenis the paw
Q withdrawal latency (PWL). If no reaction is exhibited within 15s the procedure is
terminated and animals are assigned this withdrawal time. Thus, 15s effectively
represents no withdrawal. A withdrawal response is often accompanied with repeated
flinching or licking of the paw. Dynamic allodynia is considered to be present if animals
30 responded to the cotton stimulus within 8s of commencing stroking.
Foliowing baseline evaluation, animals can be administered compounds for analgesic
assessment by one of the following routes, oral administration, subcutaneous., intra-
peritoneal., intra-venous or intra-thecal. The PWL is re-evaluated at some or all of the
following time points, 30 min, 1h, 2h, 3h, 4h, 5h, 6h, 7h, 24h. Animals are assigned
35 randomly to each compound group according to their baseline values. The mean and
standard error mean are calculated for each compound group at each time point.
Measures of dynamic allodynia are compared to their respective controls using a one



bindi ng protein (CREB) binding to upstream cAMP response el enents (CREs).
Various reporter genes have been used in in vitro and in vivo
studi es, i ncl udi ng 3-gal act osi dase, green fl uorescent

protei n(GFP), | uci ferase and p-1actamase 28-31. The reporter-gene 25 net hod
i s compat W 064i92da1 screeni ng. for activity in |ive cebtBIB2006oIWDl | N
transfected cell popula-lions. Cel$21ines comonly used inreporter-gene
assays are for exanple Chinese hanster ovary cells (CHO and human
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proxi mty hoodgeneous assay; PackardBi osclence/Perkin Elnmer) - is a
honbgeneous assay format using chem | um nscent readout. The second system -
an enzyne: conpl enmentation technol ogy from D scoveRx(Frenont, Califoma) -

uses a cAWP Piaicadesvaia canpeyaluated Py3Bpiigation abyeniFiay hpirs (§iepiieg: WopdiBale conmponent
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WO 2006/ 0926'91'1%33&!&@0&1[@036590!15@ fvey heirds amlmml'lsmaﬂéqf EWW@ whi ch
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i ngl 225 -
2509) t 0 P naeaial RSyl ine DR 1 et BRURIEY Binddls |
adnmi ni st r at | BRsaGEK AgMale saspendathtp 2 SfimMus Shiok legs feByA% Which Btirnogiays iy
neur opat hi c fenal rats, confirned they are used to further eval uat e conpounds

for their c

Neur ophysi ol Fcﬁl@@%%&%@%%@%@@ %% Sc?hgsml%?%gd %Q'g th for alggslicnj ury (CCl)
model of neupspBretdyEae of the:follquing f@%%P@@ssqm@aﬂe?P%g‘“aﬂq‘Waﬂ bgse || gat ur es

around t 9 SGdndlid 6 iMRENHEaCART 1he PWRI M@nalmdeats@maguen ciand RYowiditind 175- 2009)

are pl aced i pgo amoARACH DR 4 4R PTBR 712 35h. 28360 LG idsllohidng o
analysed using a Kruskall-Wallis test for non-parametric results, followed by Mann-
Whitney's U test vs vehicle group. The minimum number of animals per group is 6 (M.J.
Field et al. Pain (1999), 83, 303-11)..
25
L, Thermal hyperalgesia is assessed using the rat plantar test (Ugo Basile, ltaly) following a
modified method of Hargreaves et al., (1988) Pain 32:77-88. Rats are habituated to the
apparatus that consists of three individual perspex boxes on an elevated glass table. A
mobile radiant heat source is located under the table and focused onto the hind paw and
30 paw withdrawal latencies (PWL) are recorded. There is an automatic cut off point of 22.5
s to prevent tissue damage. PWL are taken 2-3 times for both hind paws of each animal,
the mean of which represented baselines for right and left hind paws. The apparatus is
calibrated to give a PWL of approximately 10 s. PWL are reassessed 2h following
administration of carrageenan. Following administration of compounds for analgesic
35 assessment PWL's are reassessed hourly for up to 6 hours. PWL’s of compound groups
are compared to their respective controls using a one way ANOVA followed by a
Dunnett's t-test. The minimum number of animals per group will be 6.



m xture. The right hind thigh is shaved and swabbed with 1% i odi ne. Aninals
are then transferred to a honeotherm c bl anket for the duration of the
procedure and anaesthesia naintained during surgery via a nose cone. The
skin is cut along the line of the thigh 25 bone. The conmobn sciatic nerve is
exposed aWORHE/0PUdl e of the thigh by blunt di ssec®CEHBPBEh bi ceps
fenoris. Proximal to the sciatic t®¥furoation, about 7mmof nerve is freed
by inserting forceps under the nerve and the nerve gently lifted out of the
thigh. The forceps are gently opened and cl osed several tinmes to aid

cl earance of, & : | nerve. . Suture | | t he nerve
usi ng for cefﬁ%éégﬁae{r'ﬁigéf%ﬁ%@dﬁ g%‘fé“%ﬁ@?%ﬁ? fﬁ]e'ch)F E%gh%&rgeéglsli:| g'é‘hce is felt
and t hen dolVaight Reasng asla measre ¢fsliseeRerprogression ansieeificeey of pnii-inflammatepat ures (4-0
silk) are t ic@tflpduﬁ@s?lﬁ|a)fr|10’délQiﬂHldnd;&ﬁtm?@ﬂdé@et&ﬁ-ﬁrh?&lﬁ{é&t@@’anﬁﬁfm OSIERARNIY - Thle
incision js se a urt ee S oW Ng. surger animal s are
assessed" orccagufag?'?z@bgm’%ﬁ@ﬁ?%%‘l'sgy G e"g@&d’a(}ﬁ? garigd ‘%@f’cﬁﬂ@mggdatpf ng deficit
(G J. Bennetmethod ntiPryt lkand Belzungi®iThe ¢ped 889 a8 pardiigm DMeas@Sthe Affactsrafiat i ve ani nal

{mgﬁlt s _0; atn%gﬁeg@amrpamwkésumm:%@wém@bpﬁﬁhénhsco§gbd3?4@3:;mdq4he partial
| | |

t he sciati.c nerve (Seltzer, 7 95). Sam . Neurosci, 8:
o234 Vi DUGRFEEEE TapEs AT DGIBEOREE s relef ob Aty AMAGT t ght
| i gati on of Sedativetffecisef thedopamina & enzyme @gonist A 68830 ®o rah bpen-field dehagiof. Ki m SH,
Chung J Pai ; 7. 43prH3) or of the Chronic Constrictive
I njury rrMD%efne?E%ij)&? )I%%On eﬁ'%f |(§§Y- K. Pain (1988); 33: pp. 87-107). 5
Al ternative ani mal nodels of neuropathic pain conditions my involve
sel ecti on ofcamBINATION®l that naturally possesses a painful disease condition
provi di ng neyr t. b Ln it h : es or cancer
or di abet es%gﬁggrﬁrﬁé@?ﬁ@%{/ b?ﬁ%gfglhi %a"ﬁ%gpng@ngaggtggrr %T%g%%hl%{%%&ggﬁllgence a pain
condi ti on bycoRBeHNE erawithovooer mere aier pharmacplagisallyeackive gompepRdsi fdihei ng di sease
Z ondi It i oms s ufhtnieAt @Pédﬁ%dathicSpaWFoFéMn@re, deDEEiRhisiior, particutily 8 Eordddust dibet es.
ni mal s may | t 0 DOS a_pai.n ti Q ease in a
Vartety of iR a8 o uBRaRRR Rplns Sk soRRe difect Seee] TN o 2
di abetic neabevspmean pe @doiistersd singitanepusivh agquentialy or seraiele inrrempinatiopai n, 53
(1993) pp. 8lith@Re or nire Bents BElBGdIfREF at i on of viral proteins to cause HV
rel ated neuropathic pain (Herzberg U Sagen J., Journal of Neum mrunol ogy.
(2001 May 1), 116(1): pp. 29-39) or 15 adm nstration of varicella zoster
virus to2¢auwse Her pobidaankigesist e.hemprphing exein, ahygromorphéiee exymnaphond | ker SM

Qui nn JP. VMl | acgydmnaRbiaeldieibianMHieindddee, KElehidindGeontankl $h@ihs! éaBRe, CE. Nash AA.

Dal ziel RG, Jour_nad O%q Gener%I Vi role(gfﬁg. 88@& Pt 9 :2f433-6, 1999 Sep.) or

adni nstration of 48YdFeepising oxucodene. hydrocodone, propeypheng. Jalgjefencyinglaiphing -5y se
naloxone, naltrexone, buprenorphine, butorphanol, nalbuphine or pentazocine;

) a nonsteroldal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac, diflusinal,

25 etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen, indomethacin,

()

ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, meloxicam,
nabumetone, naproxen, nimesulide, nitroflurbiprofen, olsalazine, oxaprozin,
phenylbutazone, piroxicam, suifasalazine, sulindac, tolmetin or zomepirac;
. a barbiturate sedative, e.g. amobarbital, aprobarbital, butabarbital, butabital,
30 mephobarbital, metharbital, methohexital, pentobarbital, phenobartital,
secobarbital, talbutal, theamylal or thiopental;
° a benzodiazepine having a sedative action, e.g. chlordiazepoxide, clorazepate,
diazepam, flurazepam, lorazepam, oxazepam, temazepam or triazolam;
) an H, antagonist having a sedative action, e.g. diphenhydramine, pyrilamine,
35 promethazine, chlorpheniramine or chlorcyclizine;
. a sedative such as glutethimide, meprobamate, methaqualone or
dichloralphenazone;



cancer (Shinoyama M Tanaka K. Hasue F. Shinmoyama N, Pain. 99(1-2): pp.
167-74, 20 2002 Sep). Dynami c all odynia can be assessed by |lightly stroking
the plantar surface of the hind paw of the animal with a cotton bud. Care
is taken to performthis procedure in fully habituated rats that are not
active, two 200¢0%dé9necordi ng general notor activity. ACTABR0S0003¢00 25
measurenents are taken at each ting point, the nean of which represents the
paw w thdrawal |atency (PW). if no reaction is exhibited within 15s the
pLocedure i?f tar rgkelnamedmadml reaxang ggar@ﬁlgﬁﬁi g?ﬁdpm"sﬁgmmf@w tinme.

Thus, 15s effect, Lepr wi,t hdrawal . A wi thdrawal response is

of ten acconpani egCYO%eX rlxngp &5%%&5,?4? Oé?ﬂr%nadng?. licking of the paw. Dynam c

al l odyni a is comlsi 8MDAd resptoe Iptagorintt eid  dexironsethorpi@0  ((EksPpladeisyiNt o t he cotton

stimulus within n{’eg, yforghMERE NG NGtsST IRkdbBike F&l,dr&ynang @(ays@wdr&y ﬁyal uati on,

animal s can be ad ster ed C ounds for ana[?%]jl asse by one of
the folldwing r orRiinap). o et Pepargine. P‘Hﬂ@%ugu'"'"q nf"fé
peritoneal ., |nt(prwspmmahyt)-|2 -pipafidirecdrbexglizlacid, THudipIRYVEN-3231 ¢Maphibex®t ed at sone

0 oy D VB0 ot B oboeil ol .

24h. Aninmals are assigned ran e AR conpou gro b according to
their baseline \F&Taﬂ‘é@“eT?[eP?F@ﬁ?fe'a'ﬁﬁl“ ing: amN28 avtpgopisthesah diearredl| cul ated for
each conpound gnakgprail eaeh t|(nya(Rpe{z:{aq(s-ﬂLNbaﬁemmﬁs-hgafrowyrpaﬁmﬂnqu odyni a are

conpar ed to thei t |ng a one WD 2006/ 092691
PCT/ 1B2006/ 000%@&5@%@@%4—&1@&2@%&3@#\’ by a Dunnetts t-test conparing

vehicle to corrpcﬁﬂn@lpa@-a@‘amﬁfglq,l AE- Jesazatin, Tamesulepini relamidinanigeenfedineani nal s per

9 UE is 6| (M[cheﬁhﬁétﬁ'tmlaﬁe alt m&&amf"l (1899) 4-aBiRo-6, 7%&01&-&5—5&5&%! g %L: odyni a
n be eval uate a |on van air oel ting, 0 e,

IT1inoi s USA) H%é’l’:‘@%& %} EE °'%°F”'?%‘Eé@%(‘%p%'dﬁ)l‘s“'"fzi"e 2, 4, 6, 8, 10, 15

and 26 grarra) tca tndyellcplaattdewesssnj,r feaqe edesfpramined |pmmme&nammp’glmr er habi t uat ed

to wire jgottom trF, éﬁ,@eges prior to the assessnent of al | odyni a. Each von

Frey hair is ap to the paw for a maxi num of seconds, or until a

wi t hdr awal f'espcﬂﬁ‘§§t"'66‘6‘l§?@ eW%ZW%BF‘&MPG-F@%@ﬂ‘@@%&?@*ﬁio von Frey hair

is establishked, gtaehyRmV(NK afitgdnBE berficulary af NKBONKRohNKNanfbdnieR, bel ow t he

one that produg t a I mai ni ng
filaments in des¥ éﬁ%‘%% (?'%ﬁ#%c"@e@@g’& @@Sﬂﬁﬁﬁ "%WWW{]'H%‘FZ\%‘F occurs. The

hi ghest force ofmegphenyi)i7s-(1.fdiazpaino(as-glileThnaphthysgineed-i SHionen (FAK-63€s ponse, t hus
At Ao T S e I R
recorded as paw wmﬂ%@mﬂﬁﬂ@%@*?% gqﬁ"lﬁ‘?a K'%%)at .ae'eef f“odynl ais
defined as predanepitant, daptiantedr $-[[Rewthone® trifuerométsoxiy)phényi-mefhylaroinolf2ess t han, 4g,
whi ch 1s I nNocuQygnyidieridine (28,38);

. a muscarinic antagonist, e.g oxybutynin, tolterodine, propiverine, tropsium
) 25 chloride, darifenacin, solifenacin, temiverine and ipratropium;
<w‘» . a COX-2 selective inhibitor, e.g. celecoxib, rofecoxib, parecoxib, valdecoxib,

deracoxib, etoricoxib, or lumiracoxib;

. a coal-tar analgesic, in particular paracetamol;
. a neuroleptic such as droperidol, chlorpromazine, haloperidol, perphenazine,
30 thioridazine, mesoridazine, trifluoperazine, fluphenazine, clozapine, olanzapine,

risperidone, Zziprasidone, quetiapine, sertindole, aripiprazole, sonepiprazole,
blonanserin, iloperidone, perospirone, raclopride, zotepine, bifeprunox,
asenapine, lurasidone, amisulpride, balaperidone, palindore, eplivanserin,
osanetant, rimonabant, meclinertant, Miraxion® or sarizotan;
35 o a vanilloid receptor agonist (e.g. resinferatoxin) or antagonist (e.g. capsazepine);
. a beta-adrenergic such as propranalol;



normal rats. Follow ng baseline evaluation, animals are adm nistered
conpounds for anal gesic assessnent by one of the follow ng routes, orally,
subcut aneous, intra-peritoneal., intra- 20 venous or intra-thecal. and the
PW re-evaluated at sone or all of the following tine points, 30 mn, 1h,
2h, 3h, 4O BK/0REL 7h, 24h. Static allodyni a neasur ecpmE2606800369 anal ysed
using a Kruskall-Wallis test for nobfs paranetric results, followed by Mann-
Whitney's U test vs vehicle group. The m ni num nunber of animals per group

is 6 (MJ. JFielgioadi aestndtdisiithed B3Rkine83, 303-11).. 25 Thernmal hyperal gesia
I s assessed using the rat plantar test (Ugo Ba5|le Italy) follow ng a

modi fi ed net*hod @Wqﬁ?tﬂf"@é%@S?XaQPtha“OiQSS) Pain 32:77-88. Rats are

habi t uat ed t« thes—l—ﬂprlaaéptﬂi-lagorﬁmat artayoRibts batticdfarly B I5eHTdnp dbonistsath gger spex boxes
on an el evated g|, h@ﬁ ource is | ocated under
the table and fo%%ﬁaﬁ{ Slﬁr?a?"p 54 lmﬁ% &dgﬁﬁé’@an\?\n t hdrawal | atencies
(PW.) ar e5r ecor dedHTHreseptor antmmatuﬂumm R@)—dﬂm—(&ﬁ{dlﬂwﬂiompmﬂyl)’zﬂZBM s to

prevent tissue d Beny® )ﬂfpﬁeﬁm&%thgno'ﬁ(l\ﬁmmgdwr both hi nd paws of each
animal, the nean whi ¢ ented baselines f [ g&tz_ and | eft hind
paws. The apbar a?ﬁ@"f‘%‘g"’w siEsugh axiseromisfipe o gﬁ@r NragRfy 10 s. P
are reassessed Zh-(S-mlnﬂnwacl@tenaehmlmu st(Ram-Qm) of (R)f-(agaidingmethéq)-2-oWi ng

adm ni stration of: w@%ﬁg‘r ,gae3| c 35 assessnment PW.'s are reassessed
hourly for up to urs g corrpound groups are conpared to their

respecti V@ cbntrbr!ag‘ai!@@ng a one way ANOVA followed by a Dunnett's t-test.
ghel PBSB%TOgggggr ggE@m iflbforPETr sugh OURs Wi ?9—!2&%@5—(454&&2@%@3&%@1 d .
red. according to
the method of : \éﬁengr{-mgﬁ%ﬂ&w&?paﬁiégbgm ﬂ?g‘%%m@ﬁ??e ﬂ?‘gj‘ 5f di sease
progressi on and emer i ca(ﬁ}ldenfaﬂl)ant i (PR 22RrR8 63112, 1 22 baxplydrecdsméthy-8-(3bdel  of
nonosodi um | Odoaﬁ\%ﬁ\%ﬁéﬁ pﬂﬁrﬁ: f'%hfbyﬁ‘uﬂ&34-f§}§{d&@-3rmd'&nht igc-s; Cartilage.
2003 Nov; }1(11) 82 i% |5el ]est can éﬁ' @@l l)p‘g‘F M ac&g:gj;dl ng to the
met hod of®Prut, L 'étﬁ%a e ﬁ oS- rHYiERine &t oY measure t he
effects of conpomMHmdanBﬁHeﬂﬂyz4]inhm-bemea\(vandesaﬂ)a 5—(§*acaw2 Htoxy-3 Phar nmacol .

2003; 463: : 3- 33. g t ] ‘o the
2003; 463: - 3 33. Biteiny}- QERIRL AbnpiacbettA) @@dfagara TRyl AE AR RIS

1%! ig (ct S of {j)ggb_ge D1 enzyne
agoni st A 68930 GW%at>-(GRA-F PPN G- ethyhdy 1N§>BF°8¥‘8'|@6‘? iyt Apr 27;
11(6): 1269- 72. COmRIrdNAT-byDhiSIo[48-dhMEmidinAfone] t O r5<{2ratholyes- (ﬂeﬁﬁ/lpipéryzm:-mnbl ned wi th
anot her ar maco § ot her
Shar macol ggl A ;,egbr{aﬂ@gymﬁ\%tm%éyﬁ Fﬁg‘ﬁé{ﬁbqyeﬁ% 2L ditfyaroVrR-fazdIRE 8-
d]pyrimidin-7-one, - 4-[(3-chloro-4-methoxybenzyl)amino]-2-[(2S)-2-
(hydroxymethyl)pyrrolidin-1-yi]-N-(pyrimidin-2-yimethyl) pyrimidine-5-carboxamide,
3-(1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yi}-N-[2-(1-

methylpyrrolidin-2-yl)ethyi]-4-propoxybenzenesulfonamide;

25 o a cannabinoid;
(u ) metabotropic glutamate subtype 1 receptor (nGIuR1) antagonist;
. a serotonin reuptake inhibitor such as seriraline, sertraline metabolite

demethylsertraline, fluoxetine, norfluoxetine (fluoxetine desmethyl metabolite),
fluvoxamine, paroxetine, citalopram, citalopram metabolite desmethylcitalopram,

30 escitalopram, d,l-fenfluramine, femoxetine, ifoxetine, cyanodothiepin, litoxetine,
dapoxetine, nefazodone, cericlamine and trazodone;

) a noradrenaline (norepinephrine) reuptake inhibitor, such as maprotiline,
lofepramine, mirtazepine, oxaprotiline, fezolamine, tomoxetine, mianserin,
buproprion, buproprion metabolite hydroxybuproprion, nomifensine and viloxazine

35 (Vivalan®), especially a selective noradrenaline reuptake inhibitor such as
reboxetine, in particular (8,S)-reboxetine;



15 treatnment of neuropathic pain. For exanple, a PDE7 inhibitor,
particularly a conpound of general formulae, or a pharnmaceutically
acceptable salt or solvate thereof, as defined above, may be adni nistered
si mul t aneously, sequentially or separately in conbination wth one or nore
agents seWeRIWW%Plom 20 an opl oi d anal gesic, e.g. MYTIBRAE0038, oi n,
hydr onor phone, oxynor phone, | evorpf&nol , Ievallorphan nmet hadone,
nmeperi di ne, fentanyl, cocaine, codeine, dihydrocodei ne, oxycodone,

hydr ocodone,s pr @%pfb@l‘bﬂ)mn%}amﬁﬁnﬁ@ renpda;@r fiMiRer, sudR! & ORRlafakiAd, t I €XONE,
bupr enor phi ne, buto hanol aIQH ent a@ ci ne; c nonsterol dal
anti i nfl amat ory {78 "Eﬁl B?rpa} f"&’%‘?i%e YPPULFhal, 25
et odol ac, fenbufreetabdlfeldgqmﬁﬁfybhmlpfdnuﬁeedul%ﬂne mllnaqtlmrparp*fuenramllr'bUpr of en,

i ndoret haci g, ké#qmueibnsnnmleetosaa@'%ﬁmagéeczlngis?nmb&ra cﬁ aeb oA C acid,

nel oxi ca nabumet one, naproxe en olsala2|ne

nitrof

oxapr ozi r?, phed?‘!"ﬁﬁff‘@fﬂﬁ‘@]ethﬁ”m%&ﬁ*ﬁmesul ﬁa[%‘iﬂ -ipjnogiyl)- %‘Pg?M@‘t tol netin or
zonepirac, a bamdixotLbuyaélae SIdH(t iinvisgettHl)anincietmi)}2mixtiyBl -cystepe p@s BEY-A| |
pentobarbi tal . pRaRckaety 7 AROIRAGRRY R nepBRIC BN Ain o IER! B
Chiopental : - DBHESIHEAEBN-HAG-siose Harecaenirioh,  #TGR SIS
chl or di azepoxi deamifd-LhRFESPAYBthiazehBEGPAcR4-chlotbberzEMAIR) (ROAREEAMNA- OXazepam
ermzepagy o 1! AGRAN s HloknaBl TR Rle PRl o 0o o 2t o0 e 0
chl orcycli zi ne; 2-H(1B88h3-prvigo-4-hydoxud-(Gthiszelyihi mi detyllthielGr(vifiueramethyl)-det haqual one
(r)r{l fll chl Fr al p[lemamélﬁsboml&'ae]?Q@@h@%ﬁ@émlﬁ%%*ﬁ&&?—oﬁl L8380 buBthiops-skel et al

scl e rel axan af en
cycl obenzapri ne r\?f’é‘?% ‘?Bearml S&Qg {8?? ?J'IZ?I%’“'“’&‘ﬁﬁﬁﬁﬁﬂ)&%%"é‘s Br
a%t agoni stp e.g. cmamldnemhmtaplhlawﬂ(y(dig:ﬁ@, hydr oxy- N- et hyl m)r%e;n nan) or its
met abol i {& dextrof phg thfl,gérs)e,agewgﬁd%mlg-s dohepBZhy | mor phi nan), ket ami ne,

memant i ne, pyrrol oquinoline quinine,_ cjs-4
( phosphononet hy! § Pesisgigedin ﬁ%ﬁ? HodEfR) antagonigt sugh @s -2 14-@rethybAt:
(Mor phi Dex(r),  ametyitHA@idezo,S-yritih-ayimenylisthylampio)-caeboaylics- dext r onet hor phan),

Fopi ramt e, ner ARABS.LBR Okl R SRR NRRoRARY! ot e o

ifenprodil, tra

(-)-(R) -6{2- 4- (ﬂlcﬁfpwﬂwn@ﬁw]pemﬁwoxy | - pi peridinyl]-1- 10
hydr oxyebhyle 3, 4adiclintiteRs 2I§41|‘Qnta@bhlsﬁr0|shélp%€ 1-(BhpiEhpaamitiyenRydixg- € 9.

doxazosin, tamsulosin. ol oL Al NecaBUanl 354 WEr-105696), 52-(2-Carboxyethyl)-
3-[6-(4-methoxyphenyl)-5E- hexenylloxyphenoxy]-valeric acid (ONO-4057) or

DPC-11870,
. a 5-lipoxygenase inhibitor, such as zleuton, 6-[(3-fluoro-5-{4-methoxy-3,4,5,6-
. 25 tetrahydro-2H-pyran-4-ylj)phenoxy-methyl]-1-methyl-2-quinolone (ZD-2138), or
(v 2,3,5-trimethyl-6~(3~pyridylmethyl),1,4-benzoquinone (CV-6504);
. a sodium channel blocker, such as lidocaine;

] a 5-HT3 antagonist, such as ondansetron;
30 and the pharmaceutically acceptable salts and solvates thereof.

A PDE? inhibitor Is administered to a patient in a therapeutically effective amount. A
PDE?7 inhibitor can be administered alone or as part of a phannéceutically acceptable
composition, in the treatment of neuropathic pain.

35 '
DRUG SUBSTANCE



dexnet at om di ne, nodafinll, or 4am no-6, 7-di met hoxy- 2- ( 5- net hane-

sul fonam do- 1, 2, 3, 4t ehahydr ol soqui nol - 2-yl') -5-(2-pyridyl) quinazoline; a
tricyclic antidepressant, e.g. desipramne, impramne, amtriptyline or 15
nortriptyline; an anticonvulsant, e.g. carbamazepinp i ne,

t opi r at mANQ2084/09%AL proate; a tachykl nin (NK) ant agoﬁ&@za"ﬁn& 9gul arly an
NK-3. NK-2 or NK-1 antagonist, e.g. 37

(aR, 9R)-7-[3,5-bis(trifl uor omet hyl ) benzyl ]-8,9, 10, 11-t et rahydr o- 9- net hyl - 5- (
4 et hyl pharBDET- imdhibifod p#lihel i presenti imehtin] fog lekdmpld armamhoumd raf dhengenéral 3- di one
(TAK-637),

5-[[ (2R, 39) - gmfl? g@;%m'gs’%red m meff?rlTo?foan‘% 3eu%3“r¥y pt b!)exsyal fo(4 f1 uorophen
yl)-4- mor pRee P"ﬁff’)ﬁc‘ difion pr.ajbase gglthy dr o- 3H-1 2,4-triazol -3-one (MK-869),
aprepitant, |lanepitant, dapitant or

3 L1 2 TelshO i L AL DR ATHABL: Zara PGP per | i ne

(2S, 39); propi veri ne,
tropsi um 25'°'é¢ﬁ oF*ledeace@@rl faéﬁ?&é‘ien b%Pﬁt%erkﬁylﬁe t tiparkenptelsarbenate. | pr at r opi um

C_. a COX- Bisgipta@fduiphiste,i Mtaldam&ylat@ Giratd; RdRARY, BsylafeDF@MERS] famaR®), €COXi b,

val decoxi b, , deracoxib etorlco 1 b | u coxi b L tar anal gesi c,

in particul gP éﬁ?acet gIH‘Eﬂ" ate, rBPaZ%tI cw?ﬁ@ho £'°%§’Pat§er| nza’Ee

chl or promaz |hv¢tochhade61)bndeddlwr°m@m@¢imm nhydrologide/obide r isetzionatee | lactaROH dazi ne,

trifl uogfer AFia, tﬁméléﬂ%@eﬂﬁ%hﬂf nd% pln{aﬁwlsm&r@faza.mpﬂﬁylater 'zﬁﬁséylalﬂsone

zi pr asi one, ue i sertin ar | razo azol e

bl onanserin er\%%?le 'oscB‘F?iﬁnepa'P%&eFoBF'f‘ﬂazé ngf"??ﬁ?t%y 98e% epr unox,
napi ne, Ipmﬁtddlmwmgmmsdmm shechaletd, sleamiedsuceinate ddriraiel dosglateepdl | vanserin,

osanet ant, kiBaRaRkaeC! i nertant, Mraxion(r) or sarizotan; 35 a

vani |l oid receptor agonist (e.g. resinferato)in) or antagonist (e.g.

capsazepi ne); a bet a-adrenergi c such as propranol ol; WO 2006/ 092691

PCTI | B20136/ Ghiebedbasedalts are famned franm basss Witith formsnomktoxdcssalte Exdngglésriejude a

corticoster r

%edalérHﬁ‘iE}P aa?qtﬁiﬁ‘e?( %g%@ﬁé Oc%ﬁuum @hoﬁnﬂxe{hﬁ%iﬂ& i la?ﬂﬁla“ E@&néj

ant agoni st, partic agoni st,” suc Terr

sumat ri ptan, ysW&r'ﬁ?S“Pﬁ‘E"&nmegi‘M'ﬁ‘ﬁ- olamise q Rotgssiupy; sy, dfoawtha@ma and ZMOA recept or
ant agoni st %ulﬁah as R(+)-al pha- (2, 3-di met hoxy- phenyl)-1-[ 2-(4-

f1 uorophenyl ethyl)]-4-pi peridi nenet hanoi (MDL-100907); a cholinergic

(n| cotinic) analgesic, such as ispronicline (TC 1734), (E)-N-nethyl-

4- (3- pyr 2Qi riamjsalis of acids -and besesemayraise beamed, (fey exampleahesmisuipha| amdt hoxy) - 2-

hemicalcium salts.

For a review on suitable salts, see Handbook of Pharmaceutical Salis: Properties,
Se_lection and Use by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

25 :
( ) Phammacedutically acceptable salts may be prepared by one or more of three methods:

D) by reacting a compound with the desired acid or base;
30 (i) by removing an acid- or base-labile protecting group from a suitable precursor of
a compound or by ring-opening a suitable cyclic precursor, for example, a lactone

or lactam, using the desired acid or base; or

(iiiy by converting one salt of a compound to another by reaction with an appropriate
35 acid or base or by means of a suitable ion exchange column.



chl oropyridine (ABT-594) or nicotine; 10 Tramadol (r); a PDEV inhibitor,
such as 5-[2-ethoxy-5-(4-nethyl-I|-piperazinyl -

sul phonyl ) phenyl ] - 1- met hyl - 3- n- pr opyl - |

, 6-di hydr o- 7H pyrazol o[ 4, 3-dl pyri m din-7- one (sildenafi IO)

(6R, 12aRMO2086/632691 12 12a- hexahydr o- 2- net hyl - 6- ( 3, 4- PCT/IB20 6/000369

met hyl enedi oxyphenyl ) - pyrazi no[ 2° B 6, 1] - pyrido[ 3, 4-b] i ndol e- 1, 4- di one
(G351 15 or tadalafil),

2- [ 2- et hoxyAllBhred raattiops arpitypisallcamied outlin- sotibnp Momsebyitingselh iy précipiateny| - 7-

propyl - 3H-i g gl carebieh by firafiontbi hdyaei ribolerf Sy 488 thd doivent. The

5-(5-acetyl - 2- buf oxy-.3-. . : o

pyri di nyl ) -489ee W@'Pﬂ'éﬂ?'l'ﬂ trersuting sejtaray ypmirem comaietely RYIERA0 OB ol of 4, 3- d]
pyri m i di n-ionisedne, ,

5-(5-acetyl - 2- propoxy3- pyri di nyl) - 3-et hyl - 2- (1-i sopropyl - 3-azeti dinyl) - 2, 6-
di hyd ro-7H-pyrazol o[ 4, 3-d] pyri m di n-7-one,

5=[ 2- et hoxyTl'ﬁ-Q@ﬂlP%l{nH?Pfﬁhﬁ)@Ye& N3y exjst in both unsolvated and solvated forms. The

yl 3 ul S]hony! fefty ol ktd) isdsid il:le'ﬁeilefof'd,ébciriBe éammlér%mﬂéhwnipﬁﬁn@mdb&mmz ;g p32/r azol of
4,3- d]pyri 1.N- 7z QN ro-4-:net hox - 2= -2-
(hydr oxynet %ﬁ%'ﬁvf th}oﬁ Iaﬁ%ﬁ ﬁ°‘§*"‘§‘?"]mﬁﬂt°§§}§f énﬁ%é’lp ﬁ]? %% g%n‘é%%”@%“&%p%% ne- 5- car boxa
m de, 3- ( 1saivedthmplecpled.xion exampley Ethanor-TheHgmy Gydrate’ is employed when said

H pyrazabo[ gondntdd watéd m di n5-yl)-N-[2-(1- _ o
met hyl pyrrolidin-2-yl)ethyl]-4-propoxybenzenesuffonam de; 25 a cannabi noi d;
net abot ropi ¢ gl utanmate subtype 1 receptor (M3 uRl) antagonist; a serotonin
r gupt ake i ninclxdedovithis dhehscape of dhetinvehiionaare eamplexes sudle asrelathiatssi dreg-host

d t L h?/! fe;_ﬁélﬁ’éfidln%mpl&é%@kln'ﬂﬁ’coﬁ‘tfb_fsf HQK&&?@?eKﬁBhé&Q&?&ﬂeﬂﬁ%&ﬁ%&ﬁ{;bo-l e
met abolite uvoxay ne,. paroxetine, cjtalopram  ci . [
desiot hyl of 198 @5 HARenl) SAeRIEE o Areniongiy Apus: A0 POAEHS o,

i foxetindé, compleaekofhihe piug,cohteioirg twaner, mord appganietandier inprgérie calmoeenter t cl am ne

ﬁggr; r a2000feh may BOh SUABALICS: oRSHERDAGRIINARL, TRYBLAIG ot t o7, such as

| of'epram ne,. mrtazepl|ne, oxaprotiljne, fezolam ne,
t onmoxet i ne, MAY E%Qgqun‘?am%h'ﬁ?'ﬁﬁﬁir ?rd\‘?g“%ﬁ?ﬁ‘ %B’r T5Kevat suE FamplexeRy 8teoky bupr opri on,
nom f ensi nePhamd Sei, 648} 21269 288, by NaletdiraiA(igus) 1978speci al |'y a sel ecti ve
nor adrenal i ne reuptake inhibitor such as reboxetine, in particular
(S, S)-rehoxeti ne; WO 2006/ 092691 PCT/ |1 B2006/ 000369 56 a dual
ser ot oniA- nBFakAten Al reRrencet 92 RBET MAbEAr b the Regsent imventpBnfor peripiee
venl af axi necongloatindfitiecgeferaldarnmiaé include tefdrences e, saks, Solafssand templexko N pr am ne
met abolite ge ¥ Slvasd yaps Lge. mlnacipran and im pram ne;
an i nduci bl Eei’ %lmt%trn?c s%)‘(’lgt e%%%ﬂ%gg%a%@%r I nhibitor such as S-[2-[(1- 5
I m noet hyt) am no] et hyl ] - L- honocyst ei ne, :
S-[ 2-[ (1-i manemE7hishiditondi the] peéseitl thveditich; for example a compound of the general
25 formmulae, may be administered in the form of a prodrug. A prodrug is a compound which
( may have little or no pharmacological activity itself but which can, when administered into
or onto the body, be converted into a compound having the desired activity, for example,
by hydrolytic cleavage. Further information on the use of prodrugs may be found in Pro-
drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Series (T. Higuchi and W.
30 Stella) and Bioreversible Carriers in Drug Design, Pergamon Press, 1987 (ed. E. B.
Roche, American Pharmaceutical Associaﬁon). :

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

35 described, for example, in Design of Prodrugs by H. Bundgaard (Elsevier, 1985).

Some examples of prodrugs include



di‘oxo- L-cysteine, S-[2-[(1-im noethyl)am no]ethyl]-2-nethyl-L-cysteine,
(2S,5Z)-2- am no-2-nethyl-7-[(1-im noethyl)am no]-5-heptenoic acid,
2-[[ (1R, 3S) - 3-am no- 4-

hydr oxy- 1- (5-t hi azol yl ) -butyl]thio]-5-chloro-3-pyridinecarbonitrile;
2-[[ (1R 2096/0RpA1N0- 4- hydr oxy- 1- (5-ttiiazol yl ) but y PCT/IB2006/000369

| ]t hi o] -4-chl orobenzonitrile, (2S,4R)-2-ami no- 10

4-[[2-chloro-64trfil uoronethyl)phenyl]thio]-5-thiazol ebutanol,

2-[j (1R, 3S) - 3am no- 4- hydr oxy-1- (5-t hi azol yl)

but yi ] t hi o] n6- ( » j ol r kfrile, 2-[[ (1R 3S)-3-
am no- 4- hydp)oxy%%rlag?é[gﬁbgéigg@n?fBgr%gé){y%ta%@g%@?gk%I_or obenzonitrile;
N[ 4- [ 2- ( 3- chl of-60HX 2 asteribsredt.ASrIexssnian ¢ £QmeAstas¥hersin the hydsopbefdhe di ne, or
guani di noet hyl dicatibsylickRid fildetichalinp6rafie/doripolnd Db Qbte® fdrtiaddls réplacsdiCh as
donepezil;; a pr Ofé%gl W_dl n E2 subtype 4 (EP4) antagonist such as
N[ ({2-[ 4~ (2- et RYFCFBRYi et hyl - 1
H i mi dazo[ 4, 5-c] pyddi n- 1-yl ) phenyl ] et hyl ) am no) - car bonyl | - 4-
][r:st hyl bﬁnzemse)s U|vfh9rgf%rﬂog$o®'la cénéilﬁ)slaﬁicdnm_(f&r{c@anﬁﬁg& Pbgy, £n fher thereof, for
uor ophenoxy) pyri di n- 3- carbony no) e enzoic acid; a
| eukot ri ene B4 SAHfoR “é’f"}l’mg’ﬁd'ﬂ’eﬁg' "hg F@%ﬁéﬂéﬁé@kﬁwﬁmﬁ'&%—%dr oXy-
chr oman- 7-yl ) - cyehpquedhis sepced tydRyCd)akaaayiodyniedi; 206696) ,
5-[2-(2-gar boxyet hyl ) - 3-[ 6- (4- nmet hoxyphenyl ) - 5E-
hexenyl ] oxyﬁ,henoxyée-val eric acid (ONO-4057) or DPC-1 1870 a
5-1i poxygende iR EPound gentping2 PAMARY G gfgondary amino functionality (-NHzor -
6@[ (3-f1 uor o- 5- [NHRWetteroR ¥-Hj, oh, dmide-the2&of, for example, a compound wherein, as the
tlet rahydr o- 2H p - A4-v(Q - Jeeods = 20Uk Dol D-2138), or
C~ 2,3,5-tdmet h);%?eg"%fﬁé b%/%%@%ﬁéﬁl%?ﬂftﬁﬁé@éﬁfﬁ%ﬁy ?g\cﬁr@%&;ﬁ ;a sodium
channel bl ocker s/ag teRlaghs yi(@dedplk@@o. a 5-HT3 antagoni st, such as
ondansetyson; 30 and the pharmaceutically acceptable salts and sol vates

t hereof. A Lk Ri ] Nl ' [ apeutically
effective aEDE?ﬁnZ{%@&bl%@#%ﬂ%%®s§i§%$%33%@ ﬁ?ﬁ%ﬁgﬁ e%"@#tgggé as part of
a phar maceugramples 9f qifer plotrgivees reayibp fuind indhe afqrementiened refeien®eht of neur opat hic
pai n. 35 DRUG SUBSTANCE WD 2006/ 092691 PCT/ 1B2006/ 000369 57 A PDE7Y

i nhibitor of,th resent invention, far exanple onpound, of the general

f ormul ae, cétn " ‘Zer' HoCper sdnﬁyﬁhwveﬁg?tr%s Bw%gsp(’ﬁgﬁ%gg%ﬁ)f‘?déal |y acceptabl e

saljt,.folo | nstance an acid addi t! on or a base salt. 5 Sui table acid

addi tion salaiss indin@edivathii B dobpiBr 86 iirilentioh bre metaBbiies P B PO X infibkr bl the Exanpl es
present invention, for example a compound of the general formulae, that is, compounds

formed /n vivo upon administration of the drug. Some examples of metabolites in

accordance with the invention include

25
& (i) where a compound contains a methyl group, an hydroxymethyl derivative thereof
(-CHg -> -~CH,OH):
(i)  where a compound contains an alkoxy group, an hydroxy derivative thereof (-OR
30 ~> -OH); '

(i) ~ where a compound contains a tertiary amino group, a secondary amino derivative
thereof (-NR'R? -> -NHR" or -NHR?);

35 (iv) where a compound contains a secondary amino group, a primary derivative
thereof (~NHR'-> -NH,);



include the acetate, aspartate, benzoate, besyl ate, bicarbonatel carbonate,
bi sul phat el sui phate, borate, cansylate, citrate, edisylate, esylate,
formate, fumarate, gluceptate, gluconate, glucuronate, hexafl uorophosphate,
hi benzate, hydrochl oride/chloride, hydrobrom de/broni de

hydr oi odi@PWEM2EM: | sethionate, |actate, 10 mal ate. cnggﬂogoss mal onat e,

nmesyl ate, methylsul phate, naphthyla 0e, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmtate, panoate, phosphate/hydrogen

phosphat el dvhy dMg®Is compaiheantains e ahertybmeiety a phenskdesivasive BerefiRate: tartrate,
tosylate and tmhbHYarPacetate salts. 15 Suitable base salts are formed from
bases which fort non-toxic salts. Exanples include the alum nium arginine,
benzat hi ne, cal cium choline, diethylam ne, diolamne, glycine, |ysine,
magnesi um (vigl wiierees, coplpeuni nentainfsenastdelgrgupsacirbomylic eeid Aeriveliverthereobind  zi nc
salts. 2@ Hem s d@@&@?@ﬁ)_ and bases may al so be fornmed, for exanple,

hem sul phate an hem cal clum salts. Fora review on suitable salts, see
Handbook of Pharmaceutical Salts: Properties. ,Selection, and Use by Stabhl
and Wer nut h A( RBE7einhibtitor,of thei présentninveGioniton \exar2é) 2 ) com@éund ©f Beagemembut i cal | y

acceptabl e fghlise, Waﬂﬁgﬂ@r{eﬁ&é%gﬁ%lﬁyﬁgﬁam r{TREIﬁs Qén é)&{ §§t\l\§59$rhﬂbq§ (i) by

reacting a compou by removing an
acid- or ba§@fq°'e§"57‘€fr% YWiest @ eAmAREndiosiains ap alemy! %’lﬁ"‘?@)ﬁ'ﬁ”@ QW%&?P@@F’C of a
corrpoundloor cbijframsl (B02/EYigohierpré passible ANhate siylciufaCisgiies are drverconf@tibleevanpl e, a

| act one O JGELRID 3] Bokohlf: SERLR BRI RR, O blitie By cOTVer U110

one sal t of priate 35 acid
“base or F}%ﬂ“nﬁaﬁ%@bftauﬁ’”@tﬁ“! éibF@"ﬁOQFﬂslecﬁ%trﬂg@f@! oP@iee W@0®6@092691

-l Il !32006/T %Q&ﬁﬁa? and iy, |kew'lf@eoxl’n%a@tdu9n8r aﬁ-eallbd'plaléﬁdel Yauldfhefisne dn ogt in
sol ution e
filtration o?m éé‘b‘k'eﬂlér?lg‘:c?(ﬁﬁ3r cf'E %ma&evap ré?ﬁg‘@ﬁs o%tt %g Q? H ﬁ%} degr ee of

i oni sati Bn |enhllmmor¢@gwte|twgoélenmerlaray vary fromconpletely ionised to al nost
non- |onised. 5 The conmpounds of the invention may exist in both unsol vated

and solvate ornms. The term's ate' i.s here| cribe a

ol ecul ar RS Homa ey ebaraed B patiBeal FEimdlRt SoliedarE X o

st oi chi onet skiledanbe at, fayfexagmpe, ehronategeappandfmctiona! cysthllisptiete cept abl e sol vent
nol ecul es, for exanple, ethanol. The term ' hydrate' is enployed when said

20 Conventional techniques for the preparation/isolation of individual enantiomers include
chiral synthesis from a suitable optically pure precursor or resolution of the racemate (or
the racemate of a salt or derivative} using, for example, chiral high pressure liquid
chromatography (HPLC).

- 25 Alternatively, the racemate {or a racemic precursor) may be reacted with a suitable
Q ] optically active compound, for example, an alcohol, or, in the case where the compound
] of the general formulae contains an acidic or basic mpiety, a base or acid such as 1-
phenylethylamine or tartaric acid. The resulting diastereomeric mixture may be separated
by chromatography andfor fractional crystallization and one or both of the
30 diastereocisomers converted to the corresponding pure enantiomer(s) by means well

known fo a skilled person. . S

Chiral compounds (and chiral precursors thereof) may be obtained in enantiomerically-
enriched form using chromatography, typically HPLC, on an asymmetric resin with a
35 mobile phase consisting of a hydrocarbon, typically hepfane or hexane, containing from 0
to 50% by volume of isopropanol, typically from 2% to 20%, and from 0 to 5% by volume



10 solvent is water. Included within the scope of the invention are

conpl exes such as clathrates, drug-host inclusion conplexes wherein, in
contrast to the aforenentioned solvates, the drug and host are present in
stoi chionetric or non-stoichionetric amunts. Al so included are 15 conpl exes
of the drwa2meméeiini ng two or nore organi c and/ or | ROTEBN6H0EBMPONeNt s

whi ch nmay be in stoichionetrlc or Abn-stoichionetric amounts. The resulting
conpl exes may be ionised, partially ionised, or non-ionised. For a review
of such congl @Xﬂﬁjlanﬁ%etyﬁlcall? lariSiRYamifet doﬁ&entrét@@%f thd Ghatelfiotds ltgd| | an (August
1975). 20 Fbreh after all references to a PDE7 inhibitor of the present

i nvention, TOFex ﬁﬁ?e a conpound of the general fornulae, Include
references to salts, solvates and conpl exes thereof and to solvates and

conpl exes Oéte%is&ﬁerfc Q@ﬁ{d?rferate% ridyfeé -- ht6d BPEmQénﬂ&ﬂé?te@ﬁnﬁﬁ@é"lEnoWﬁ‘Y@nt ion, for

exanple a c er al forrru ae, i stered |nthe
formof a pﬁ’@nger%ﬂed'ﬁ\”ﬁr g‘”g r§"%‘p&9 fry g Oraznic Comp il e or no

phar macol ogl.d=iel aad 8i H.iWilgn (Wil |NewtYotk, 1484ch can, vvhen adm ni stered into or
onto the body, be converted into a conpound haV| ng the desired activity, for
exanpl e, dr ol t| c cleavage. Further information on the use of prodrugs
may be foun ‘#@P'@J itor gf thgsprepenthpyeationplar jeyaipRle 8 Lomeannd ofdhe gengral Acs

Synposi um Sexrhieise, (mBy ekisQidCdhe ot mebraNsotdflc Firms Im}remrtdaeﬁiraﬁ@e/efomstﬂrﬁ Carriers In

DX U eS0T cpBEL AR TR R e SR Llfithurer Bt oo BRGNS o0 RIELE A ar maceut cal

Associ at’i on ep CI ng
appropri at edrffem@ttfrp@#&lartqmlfe@aqwé@@sstnumM Wélcﬁéfﬁﬁﬂﬂjiﬁﬁﬁes\m @%"’%er tain noieties
l;(gom to those skilled in the art as 'pro-npieties' as 35 described, for

xanpl 65 of VPSR Thi Sebnthm %B%ﬁi%%#%@%%{g%%s%%@%gsﬁﬁ wher e

a conpound é@n?‘é?lﬁﬂs G chlgingosugh axCldlugrineysweh a'fa lidding, suctosCE) anddHh est er
t her eof , 15f _Ohlt nmcﬁ:as &N%Wnuwgmgrcﬁlae spheohie My pibsrordshguch 6&r boxyl i ¢
aci d-functl of t rrpound of the general formulae is replaced 5 by

(g - Ce)al kyl * ?’\dl ¥‘P%5‘P a(g ompound contains an al cohol functionality (-OH),
an et her thereof for exanple, a conpound wherein the hydrogen of the

al cohol fun%hé?ﬁ‘i%btbﬁxbfau@fabéll@@ corﬁmmuad e*a%\pfeet%s%Qﬁ.‘érprétm a radioactive
(g -GCs)al kano i contains a primnary

| oxynet J
or secondar { %/? PSFAE D, %?qd&’{/ s‘ébsf@é t‘?ff"e dis °9\ﬁn’g8'85 he) 'ﬁ“cué{?\ am de
t her eof , 20f ofisotepeatiiue, . *id.cng carbah-tahiex YCrare partidulady useful for this purpose in

view of their ease of incorporation and ready means of detection.

Substitution with heavier isotopes such as deuterium, ie. ?H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example, increased
25 in vivo hali-life or reduced dosage requirements, and hence may be preferred in some
Q, circumstances.

Substitution with positron emitting isotopes, such as ''C, "F, %0 and N, can be useful
in Positron Emission Topography (PET) studies for examining substrate enzyme
30 occupancy.

Isotopically-labeled compounds can generally be prepared by conventional techniques.
Pharmaceutically acceptable solvates in accordance with the invention include those

35 wherein the solvent of crystallization may be isotopically substituted, e.g. D20, ds-
acetone, ds-DMSO. '



case may be, one or both hydrogens of the ami no functionality of the

conpound is/are replaced by (Cl-C, o)al kanoyi. 15 Further exanpl es of

repl acenent groups in accordance with the foregoing exanples and exanples

of other prodrug types nmay be found in the aforenentioned references.

Mor eover WO806{083681 conpounds may t hensel ves act as pgg@pa%glooﬁ?s ot her

conpounds. 20 Also included within ©he scope of the invention are

net abolites of a PDE7 inhibitor of the present invention, for exanple a

conpound ofDRUEPR@PIETal fornulae, that is, conpounds fornmed in vivo upon

adm ni straty f I : ' ' cordance with
td PBEP mhtbgg cg éﬂ:b?ir)e%hﬁﬁv%&ﬂ%ﬁ&a&hlg@ké}mm& B5thb hen

the invention I nclu ere a conpound contains a nethyl group, an
hydr oxymet HgMulde:r teaded\far phaEpacgytical usermeay_be admipigiplpd 383 ¢vsipfiiee™ s conmpound
cont ai ns arenairihousypresuctiid maybe bbiaitedxisr €@mbple adsi avsplid pleg, okdet,-ofm b0 - > - OH) ;
(i) r .3 . tJ M , dary am no
deri va%e%%]@gg%ﬁ %?gﬁﬁg'%&‘?’f %%anﬂrre% %@'ggﬁg&?ﬁg’ﬁgﬁé%ﬁ% conpound
cont ai ns a ¥ Misgwavegriadio fgawnpy drdngravhgugedferthiy UrPess- t her eof (- NHR - >
-NH2) ; WD 20061092691 PCT11B2006/ 000369 60 (v) where-a conpound contains a
phenyl noi a phenol derivative.thereof (-Ph -> - P ; (vi) where a
conpound cgi#%?f l??sa%gnwlsgemd&gma P@hﬁ?n?bénag?ﬂ'vﬂtg'fﬂé ?’c"‘?i%f"ae’c?é’a@y"a?ﬁ @ggt hereof S.
(- CONH2 - > im@Eakgn.or i comiimatiombithtsine of mare otheredrygs € @n anyi cameinatiop therepdr  exanpl e a
c?rrpounvjo Ofeédat&u;g%?m%e adfritfisBBidP 8 a FONuRLIN ﬁgesgc{ilb\h%ﬁ&f wifP be alsmaaget ri tc car bon
atons can exi st as _two or re. . spereoi SOners. ere.a c ound contai ns an
al kenyl or HPRMAGSHERY a&P%‘gge’&@&?ﬁét i-l?ecterfb exqiRgnt Hsalffgg(‘%r?m%ﬂn%sc'i%?oner s are
pessi bl e. \imyringrestientathen thah thescompound(a) of theritventioonTherahbibe o extipient all ow ener gy
For m of  pr o e ot SBIERL of Bclors Sich 25 el pitslar e 3 Eokinistolus 1871 1 Cat i ng
ut oner | In. u i ni ng,

for exanpl ‘“5%"%?%1"“? ffopient %éP'HP“‘%?“%%bﬂ@' Qj‘fjgl?d‘?t”fﬁ&g'@-de?;ﬁgia g’ﬂ“v al ence
tautomendsmin conpounds which contain an aromatic noiety. It follows that
a single coppaHd. B omdoitiend Yulkinle rIRthE adil of DR YRR of tRPEHELehS M

invention, for example a compound of the general formulae, and methods for its

preparation will be readily apparent to those skilled in the art. Such compositions and

methods for its preparation may be found, for example, in Remington’s Pharmaceutical

20  Sciences, 18th Edition (Mack Publishing Company, 1995).

ORAL ADMINISTRATION
A PDE7 inhibitor of the present invention, for example a compound of the general
formulae, may be administered orally. Oral administration may involve swallowing, so
25 that the compound enters the gastrointestinal tract, or buccal or sublingual administration
(; may be employed by which the compound enters the blood stream directly from the
mouth,

Formulations suitable for oral administration include solid formulations such as tablets,

30 capsules containing particulates, liquids, or powders, lozenges (including liquid-filled),
chews, multi- and nano-parﬁculafes, gels, solid solution, liposome, films, ovules, sprays
and liquid formulations. '

Liquid formulations include suspensions, solutions, syrups and elixirs. Such formulations
35 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



Csltrans isomers may be separated by conventional techniques well known to
those skilled in the art, for exanple, chronatography and fracti onal

cryst al lisation. 20 Conventional techniques for the preparation/isolation of
I ndi vi dua&, g@%t |9orrers include chiral synthesis froma suitable optically
pure precu? B! esol ution of the racemate (or t RETABRONEE of a saR or
derivative) using, for exanple, chi®al hi gh pressure liquid chromatography
(HPLC). 25 Alternatively, the racemate (or a racemic precursor) may be
react ed w tieimlatians makiso be prepared bythe caconstituinnrpd e salid, for exampleafigm 8, an al cohol ,
or, in the sggee Where the conpound of the general fornulae contains an

aci dic or basic noiety, a base or acid such as 1- phenyl et hyl am ne or
tartaric acid. The resulting diastereonmeric mxture nay be separated by
chromat ogr @pRPE&tbGer df rtae piesarhinventiyrs tfar éxamalei 20 nonegednd piethe gebrsath of the 30

di ast er epi SQHBkRS, o@faevr%gﬁﬁimwal&m (584 172R08G, MRnRGRITG BERE(S) by neans

well known to a ski erson Ira oun % Jg-lrral recursors
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chr omat ogr @géyby Liapgparciadhley (200°)C, on an asymretric resin with a 35 nobile
phase consi sti ng of a hydrocarbon, typi cally heptane or hexane, containing

fromO to 50%Db ly vol ume of isopropanol, typ |call¥ from2%to 20% and fromO
to 5% by vdionireleisosatsdamegizpentinpoT Agserthe Eg maR ke Eifrast T WRigh 4dPI ani ne,

typi cal by ®Bolféight BidhHealsbage forﬁpm&em;prcaltylfm Dieigt e ©l adatehpdfopthds t he
enri ched mc{é& ‘? rmsﬁneJdSIR n%%?e%r@ Fagfé@ QH%@ rﬁfﬁg%}sﬂ?elg%ﬁp%&a[%p%gsee for

conventi ona ques ose
e@?npl e, Stcér%ﬁ%#% ineljidey fsodiyngy EArGh Mﬂ%ﬁJrﬁ?Q'%y@OxymethYElﬁé“Ub&%d S. H Wlen
(Wley, NewaéRmk, ch®Sdethft PlBiliosé)hi larob@ﬁm&r&set hesoBil@S € NdrospBNddAé,i on, for

exanple a co nd of the raI for e, X1 St r nore
i sot opi c foqpﬁg #Wg lglo'he' 81»?8‘9{3‘?9? m rt°8r?§a"a F@% elgw‘?r I%lcf’ugs\ygg%orrs havi ng
t he samdS athydioxyprepyhneliuiosp,ustargin P@Ddﬁﬂrﬁemgh @lnd ipadigm wlﬂma’@r Gengrdlly.er ent from

the atomc tﬁ@&&n@gram&omym%mmwm 2116 99 WeigRoE Spréfétathpdrdi ewelgmarrpl es of
|sot opes in drogen, such as 2H and 3H, carbon, such as

"C, 13C and?fﬁ%we@ﬁf%PFﬁ%dwégﬁ:hfﬁmhs 35CL, fluorine, such as 18F, |odine, such
as 1231 and '251, 15 nitrogen, such as 13N and 15N, oxygen, such as '50, 17
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(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol, xylitol,
dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic calcium
25 phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl

sulfate and polysorbate 80, and glidants such as silicon dioxide and talc. When present,

surface active agents may comprise from 0.2 weight % to 5 weight % of the tablet, and
30 glidants may comprise from 0.2 weight % to 1 weight % of the {ablet.

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 %,
35 preferably from 0.5 weight % to 3 weight % of the tablet.



view of their ease of incorporation and ready means of detection.
Substitution with heavier isotopes such as deuterium i.e. 2H, may afford
certain therapeutic advantages resulting fromgreater netabolic stability,
for exarrpl e, increased 25 in vivo half-life or reduced dosage requirenents,
and henceVARYPBRYr ef erred in some circumstances. BCHEBIOGNOI6N it h
positron enitting isotopes, such a$4"C, 18F, 150 and 13N, can be useful in
Positron Em ssion Topography (PET) studies for exam ning substrate enzyne
30 occupanc@ther Possibiei drgrddientsalineludel anboxdantsd scatairanige rilavaring, dagentpr epar ed by
convent i onajredeRiatVaL & e-mEskhg BEGRUt i cal |y acceptabl e sol vates in accordance
with the invention include those 35 wherein the solvent of crystallization
may be isotopically substituted, e.g. D20, d6- acetone, .d6-DVSO. WO

2006/ 09269 1Exe@plalyBaIS LanBiBEOto abaut 8DRdegPRibekolt A0 WEEHt % thaboutt99r . of t he
present Vg teﬁF.née?rfmw&EJ § waighORRE Uik 85 WL o@%ﬂ%&f'fmm f8gry ae, intended
for pharnmaceull ca a r% ni s ered ne or _ anor phous
product . | tWeigh} “bia 2Bt A9 Wé‘aht"/fB‘P‘“"é%ﬁp?"éfm@sab@!ﬂ@@ﬁl“ﬁ‘gm7360 ageider, or film
by 5 met hodweighiediutmisarpr eci pitation, crystallization, freeze drying, spray
drying, or evaporative. drying. Mcrowave or radio frequency drying may be
used for this purpose. It may be adm ni stered -alone or in conbination with
one or nor eTahiehblendsargyderampressed Hieectly enhymelieoia fam tatiets deblpthignd®er wit h one or

gg;n emotS Pg; egdrgtﬂ§ oi(tﬂ%l?@r%aﬁéﬁém‘é%@'b@%ﬂ-% tdﬂgkﬁ-gfa%uuat%d;ﬂ\e@a@éaéd o it will be
phar nmaceut i @Q’uﬁvﬂg&o %F'Stg cfﬁ%(ﬁqabfigwﬁa@on A% CHMRFRG °’é"'x°c!|"b‘1’%ﬁoe’? 89,sed herein

descr i bemanbg/coptag praticasted; ibhéayaven beeancapsdatednpound(s) of the Invention. The
c oice of excipient will to a large extent depend on factors such as the

particul ar tlon e effe he Ci t on
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Phar macdét i byl. Lisberpas and Lo hachman (MeodebDdkker, NeneYade980pry of a PDE7 i nhi bitor of
t he present inventi on, for exanple a compound of the general fornulae, and
met hods for its on will be readily appar to those skilled in
the art Suclomy ’g’i HPFS@AW”REY%%@W‘B?argfygf‘)‘%Wé’ﬁ%ﬁed‘f’?t?fr@W?°%e found, for
exanpl e, i nw&en&we@ﬂb@rthnsﬂ%samdms whielh mayXi® r&jnidledisselying bOmircokdtiesiveon ( Mack

Publ i shing Campagiy &#&?&ac&ﬁ?&mﬁ%b‘é WMﬁa%rﬁnWbM&r of the

pr esent |nvent|0n ?or exa a co ener a
20 binder, a ‘solvent, a humectant a plastxcnser a stabiliser or emulsrf'er a yiscosity-

modifying agent and a solvent. Some components of the formulation may perform more
than one function. '

A PDE? inhibitor of the present invention, for example a compound of the general
25 fommulae, may be water-soluble or insoluble. A water-soluble compound typically
L comprises from 1 weight % to 80 weight %, more typically from 20 weight % to 50 weight
%, of the solutes. Less soluble compounds may comprise a greater proportion of the
composition, typically up to 88 weight % of the solutes. Alternatively, a PDE7 inhibitor of
the present invention, for example a compound of the general formulae, may be in the
30 form of muItiparticulate beads. )

The film-forming polymer may be selected from natural polysaccharides, proteins, or
synthetic hydrocolloids and is typically present in the range 0.01 to 99 weight %, more
typically in the range 30 to 80 weight %.

35 '
Other possible ingredients include anti-oxidants, colorants, flavourings and flavour
enhancers, preservatives, salivary stimulating agents, cooling agenis, co-solvents



formul ae, may be administered orally. Oral adm nistration may |nvolve
swal l owi ng, so 25 that the conpound enters the gastrointestinal tract, or
buccal or sublingual adm nistration my be enpl oyed by which the conpound
enters the blood streamdirectly fromthe nouth. Formnul ations suitable for
oral adm MO20pE9268h | ncl ude solid fornul ati ons such BEST/IBA9HBA0ES 30 capsul es
containing particulates, |iquids, ofS powders, |ozenges (including
liquid-filled), chews, nulti- and nano-particul ates, gels, solid solution,
| i posone, fi(innisgingoeils), @mollicns; Aylking agecdis) antjdoathirfgeagents, aduifactemts dnid daste
fornulatiom%g%ﬁﬁﬁgﬁﬁsuspensions, solutions, syrups and elixirs. Such
formul ati ons y be enployed as fillers in soft or hard capsul es and
typically conprise a carrier, for exanple, water, ethanol, polyethylene

gl ycol , pr Omﬂhﬂﬁea@bwﬁﬁﬂe,wmm}eﬁﬁnuﬂé fypically @fepared Sy evapbiativeirfing 6ind one or
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the present \jagMming on, for exanple a conpound of the general 5 fornulae, of
the invention nmay al so be used in fast-dissolving, fast-disintegrating
dosage forns such as those described in Expert Opinion in Therapeutic
Patents, 11 $dj for@glationd &8, ordhadminigirajion may G dorm(I2B0 19 be fromediaid) eed/ordosage

forns, d?@er\qbd?fﬂd Qéleéi@sﬁodlffeb‘?eléHsé'@onﬁﬁiXﬂoﬂ@h@lu&H)déIéy@m %ué%eghtpulfédt o 10 80
WEIght % of the"6$ form rmret i cal from5 weight %to 60 wei ght %

of the dosaerd Ftﬁdérlﬁﬂr gﬁg}ﬁ"ep e drug tablets generally contain a
dgsl ntegrant. Exanples of disintegrants include sodium starch glycol ate,
di um car boxyagt E&ébf&i%l&ééla ‘Po?rﬁula oﬁ@ﬂo%é‘ r&s’%@?@f@/ﬁﬁ&eﬂ da‘F@JIésl:HbQ@ﬁ

croscarnel | ose _so QVI one %l %‘E ro one
cel I Ul ose, nbS PRERNY 5106366 Derks,at clner Sytgdle Felsge éphnogoeﬁgwqhmw 15
hydr oxy prnpyéneesg|dispérsisies, ang osiatio angcoatpe lpatities geth et faundin Rirtimaedicam al gi nat e.

General l y, +&i‘nggdgg'd?.t ﬁgrz?@) M4 hy %Hﬂh%tsaf/(iopﬂ?pﬂe %'&*&Be\«( 6’&%"2 wei ght %

preferably fTOl osage i nders are
general |y usediey@conirpliad Ee'eéﬁﬁ”lég‘?sﬁi@eﬁlﬁ‘ PP03298.0 a tablet formulation.
Sui tabl e 20 binders i ncI ude microcrystalline cellul ose, gelatin, sugars,

pol yet hyl eneg éi?'%lml synt heti c guns, polyvinyl pyr roI i done,

pregel ati ni se’g&s arc Agt)x %rikgpyl cel lul ose and hydroxypropyl

met hyl cel2Pul 69@571@&"@{ Waybf%?fgdnvéfmﬂaioh exAmMpifen caMpaine I9f &e geserelbse

(monohydr at efomsubleditayidiéoé samneteyed rdaéoﬁy infHEYHboR dheat) thtd gscle] df @to anmaNNI t Ol ,

;xljl B?La si gexéfngﬁ . nqaﬁu rl%%l%’ mga%rs bfo ar‘enteraF ragr?u{n?étsréh%h | ih&l%ecﬁ{révléh&g , starch
intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral, intrasternal,

intracranial, intramuscular and subcutaneous. Suitable devices for parenteral
25 administration include needle (including microneedle) injectors, needle-free injectors and

—

( ) infusion techniques.

Parenteral formulations are typically aqueous solutions which may contain excipients
such as salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but,

30 for some applications, they may be more suitably formulated as a sterile non-aqueous
solution or as a dried form 1o 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
35 lyophilisation, may readily be accomplished using standard pharmaceutical techniques
well known to those skilled in the art.



25 phosphat e dehydrate. C Tablets may al so optionally conprise surface
active agents, such as sodiumlauryl sulfate and pol ysorbate 80, and
glidants such as silicon dioxide and talc. \Wen present, surface active
agents may conprise fromO0.2 weight %to 5 weight % of the tablet, and 30

gl i dant s W30t i se from 0.2 weight % to 1 wei ght p&a/mhodshiestsabl et. Tabl ets
al so generally contain |lubricants &uch as magnesi um stearate, cal cium
stearate, zinc stearate, sodiumstearyl fumarate, and m xtures of nagnesium

stearate \Mrh@somhytuma #mrmb.tsrtdfma&&entlu%ﬁﬂoﬁafei &asagfaear@hl aunanrprl se from

0.25 weight %to ht % eferabl %to 3 weight %
of “the t abMECEhaSITHE 8o e Espesn BlsAntm: e R MBS b o

i ngr edi ent by thaabaiofapprpratedrimiitionsiechpigliesusuain s the firlcarponatidnrod) sagpdityt s,

preservati $gsn demst e- maski ng agents. Exenplary tablets contain up to
about 80% drug, rom ‘about 10 weight %to about 90 5 weight % binder, from
about 0 wei ght % to about 85 weight %diluent, fromabout 2 weight %to

about 10 webmhitatitns dorspardnesgal administeatidn frap be a&muated) 1@ be \wanaiate 80diop about 10

wei ght % | dg t r by roller to
formtabl eltljrgfai'ﬁ fe %ﬁé meg&df}gm%'r'%ﬁg%@%%g& dﬂiafn@& thl’natlvel y be
wet-, dry- °°‘?5'i°"%’elt?f9§?<hﬁfﬂﬂ prﬁfamm?ﬁarﬁeaﬁ%ﬂ'@bﬁaﬁ d@ET gphibitas, of @] @EeseNéf or e

t abl et t i ng.invddien,fibmekempie randsknpbiing Ibf FRYgefSENTbMuIRe OMEy b foifulged aey@r s and C may

b ted d; t f
Cabl et 51 s Sk TR el P, 20 KRR 28 oBlihmelMpondf g | "
H Lieber narwdaemrebasa_dérmwm@w ExarRles of NGWOVDW@'ONSLQQW dﬂ@onsumabl e oral

fAl ms for hkusedsténts éhﬁ?@fl(uné’dw-cdgﬁﬁol@)”a@d (mp@bdoyprﬁiebabl e water-sol uble or
ter-swellable thin m dosage fornms which rmay be rapidly dissolving or

mucoadhesi ve and typically conprise a conmpound of the general fornulae, a
filmform AQPEALWRMINISERATION nder, a solvent, a hunectant, a plasticiser, a

stabiliger Appomm&lcﬁrme Bro¥dn® ﬁQéihBry‘forr@QﬂnBM'é"'&m%ﬁm o gangtgl vent . Sone
conponents .of the fo ation %%?Pp# 3 nefuntlon A PDE7
r b or Syl gy 2l e SHROBRTH Spcel o T ki gr BUEPeR NG AETEN The” gencr o
25 f or mul adransdaynalie Typitad ferswlatidnb dorothis | pugposeu Inkclede elsvaltydrogals) | loilbhe conpound
typically smmg'&@aﬁnsf BlMeh?V\&L%tpO\ﬁaérQ OB, %SHnl /i mEP4R Ea‘t’&ﬁle§a| ly from 20

wei ght %to 50 e sol utes.  Less oun S may
conprise a Ve a"&r 6&5’(99?“% e Pandgges aegwwsggﬁs F’Wﬂ”&?ﬁ a8 to 88 wei ght
% of theo scﬂeulsed; Typicdl ecamiarsi ivahidg , alicahdPDliafer] minetal birliqaifl petrolatum, white

petrolatum, glycerin, polyethylene glycol and propylene giycol. Penetration enhancers
may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by Finnin and
Morgan (October 1999).

25 QOther means of topical administration include delivery by electroporation, iontophoresis,
C phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™,
Bioject™, etc.) injection.

Formulations for topical administration may be formulated to be immediate -and/or
30 modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release.

INHALED/INTRANASAL ADMINISTRATION

A PDE7 inhibitor of the present invention, for example a compound of the general
35 fomulae, 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



the present invention, for exanple a conpound of the general fornulae, may
be In the 30 formof nultiparticulate beads. The filmform ng pol yner may
be sel ected from natural polysaccharides, proteins, or synthetic

hydrocol loids and is typically present in the range 0.01 to 99 weight %
nore typically in the range 30 to 80 weight % 35 Cher oss bl e

i ngr edi e‘f‘i9§°qﬁ/ﬁ¥2ﬂ}de anti - oxi dants, _col orants, flavearipgedoy fI avour
enhancers, preservatives, sali var>9 stinmul ati ng agents, cooli ng agents,
co-sol vents WO 2% /092691 PCTI | B2006/ 000369 65 (i ncI udi ng oils),

enol | i ent s PhISBIRIEGORBLHPB @ SRt POWISEARNRIGT L5t 8" BRI RPFRANTW hd t ast e-
maski ng agemtsmnsdal lcontainan, gpumpr dsprage atantider t (peeferablendn oatoraisee wgipd cal |y

pr epar ed bLé ogé)drﬁé(r% t&'é%&d&g a%e rr%# él-'r{rl}g@@%ew or wiith [ th%Q‘gé g, onto a

peel abl e bac |ng one I n élng oven or

tunnel , typgvi@he| yP"&P‘ﬂléfﬁibl rFé?:P cd%it ers 1d,;2;tg’qraﬂuq;petWef r 8ezeb Uh9Brdg or

vacuun 139. hastéﬂudo;ﬁre;saﬁul Faf intdasd] e, B powdd Wal corhpriaé b ddadriyvédgyehtpr mul ated to
be i nmedi atfoef\e EhltO%aaogngbJe g reI ease. Modified release fornul ati ons

i ncl ude delayed-",” Sus pul sed-, controlled-, targeted and progranmned
rel ease. SU|tabIe nodi fied rel ease fornul ations for the purposes of the

invention ape p@mgédb&ﬁka.hé} o, BarhE Htonfir, oﬁ,néms&%ta.ﬁaea gbibton @f Ot her

sui tabl e rel ease t ns and

onoti ¢ andUEBIEe O crreda; e Hehof upratp Hamte: FRk Tec hnol ogy
On-1i nel0d 2&f@ous ﬁhmﬂ ofaysullehienaitemativa laggn D0 dispersiitgesalibilising, océxtending gum t o

achi eve conkgalIof e £heas GrigBiaes il e s W0 ARUELAIcarRABBNEERAL ADM | N

| STRA f | ON i.nhi bi'tor present invention, for exanplea
c(grrpound of“‘%’ﬁaé’t@%‘?[?)grﬁj?“’a? P‘rﬂi‘l‘%{@'a"f‘fﬁf' aI so be administered directly into
t

e blood stream into nuscle, or into an internal organ. -Suitable neans

for parent giglt, %Lﬁh Q'dﬁ}p%ﬁ&ér QPsdsb'%LlH%nﬁd'atn&ii‘ﬂﬁ%ﬂlésprodubﬁé rﬁi@r%ﬁu&fjrtb al,

i ntraperitoneal, trathecal, I ntraventricular, Intraureth i nt rast emal ,
i ntracr &hi & Sz W%m elvely bis ialeion (Pt Jags thai, § TG, Ry Mk be f of
parent er al adhievad by anysdpprapriatercommirutigenetieeiddueh és sptrblyetimiitngnfiuiy ledgetd| e)

| nj eotors. ! Sydekfhal AL A6cied 10Cirh UahOLBE il SResalier ont o1

formul ati ons ueous “sol utions may Cco tarn exci pients
such as salm@%%‘%%kﬁfa?fé)t%"%nd buffering agents (preferably to a pH of
from3 to 9), but, 30 for some applications, they may be nore suitably

formul a"z@ d @a%smﬁes%n%é., *o?eﬂﬂgléﬁ%%e&*éﬁn or hydroxypropylmethylceliulose), blisters and
cartridges for use in an inhaler or insufflator may be formulated to contain a powder mix
of a PDE7 inhibitor of the present invention, for example a compound of the general
formulae, a suitable powder base such as lactose or starch and a performance modifier
such as Fleucine, mannitol, or magnesium stearate. The lactose may be anhydrous or in
25 the form of the monohydrate, preferably the latter. Other suitable excipients include
( - dextran, glucose, maitose, sorbitol, xylitol, fructose, sucrose and frehalose.

A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from 1ug to 20mg of the compound of the invention per

30 actuation and the actuation volume may vary from 1pl to 100ul. 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.

35



solution or as a dried formto be used In conjunction with a suitable
vehicle such as sterile, pyrogen-free water. The preparation of parenteral
formul ati ons under sterile conditions, for exanple, by 35 |yophilisation,
may readllﬁ be acconpllshed usi ng standard pharmaceuti cal techniques well
known to YRYEYLRA | ed in the art. WO 2006/ 092691 PEFTEBNBENGED369 66 The
solubility of a PDE7 inhibitor of fhe present Invention, for exanple a
compound of _ .the general formulae, used in the preparﬂtlon of parenteral

sol utions neyabeidRLs.sychas mepioland ieyamentyel. orsWRIRNers BUSN £55a5ENRIR Plon
t echni ques, sschalin asdidn amaynseoadded &t those foimutatidnsiof thet piventiorhia@odedgoragents. 5

For mul at i on dmnistration nmay be fornul ated to be
halddAf y
i mmedi at e aﬁ Jaﬂ traﬂg%?%lﬁ'n% rtg?‘ease. Mbdi fi ed rel ease fornul ati ons i ncl ude

del ayed-, sust’ al ned-, pulsed-, controlled-, targeted and progranmed
rel ease. 5 ThEgmalatidakTor iinhaledintr@as# fadhiRrlibe Faf be forMuigiat itwbe ininsdia@xanpl e a

cor‘rpound of aerrb [n%g' e rglg%s];gxglﬁu #o‘?g)(tfn'{ﬂg gldAmR/ﬁdrF%‘Hr %}%% f%ulgﬂo%gmgl&? | d,

sem -solid, Xot on as an “ant ed depof
provi di ng ﬁ%ﬁq‘ i Sgtained-cpuised- dfonwi%d dargetodandprascamned relsesep| es of such

formul ati ons include drug- coated st ent s and poly(dl-lactic-coglycolic)acid
(PGA) mecr her es [, CAL. ADM 1] ON 15 7/ i.nhibitor of the
present i nvg’ﬁﬁ BRe °ffd8’rp°gg%{r'ﬁlg’ﬁﬁs§"%|% ‘éﬁsaqeﬁé‘“&% teraiped W ORNR ae, may al so
be adm ri0st efreadive wpictr ddlivers @ meterlad am@tinh ﬂme ovraligi2ily, dostreey besadministaned | y or

t ransder al | infRioseal, hété (Babig! dsifuel 96se§m|ro%grfb‘d{tﬁé’§é3u' ncl ude gels,

hydrogels | oti ons, solutions, creans, ointnents sting powders,
“essings, foarms, fil ms, skin patches waf ers, inplants, sponges, fi.bres,
bandages anREﬁTMIN@WAﬂlNMsADMJNMRATTQN may al so 20 be used. Typical carriers

| ncl ude al cRfiHer mm of fefLsBht iAlehton! to ‘éké?ndﬂ?%rdahﬁédﬁmof‘ﬁ@ %é?xeraPEt rol atum
gl ycerin, polyethylene g n ropyl ene g Penetrall on enhancers
may be ildc ofopBaR é'&f‘y es%@“""ft‘iﬁd é%?‘éﬁbb%"agﬂ‘a% ‘?’n‘?XS'@P'e gahe fasp ofgB55- 958, by
Finnin and sidposyeny, péssargberend@i8Socod butter Mecw trasitioral sfppbsitpry dabe, atltyi ni strati on
i ncl ude del | ¥ghy, ,tg%aﬁ)egﬁw%qgéﬂgaggrg da@nt ophoresi's,  phonophoresi s,

da m cr oneed or n ?

sonophoresi s an e-free (e. g. Povvderj ectm Biojectlu,
etc.) injection. Formul ations for topical admnistration may be fornul at ed
t o be | Mmedreaingiationd fa rectabigimalcidiinBtiatios maybeforniitkid tb Be imntddatesandoor mul at i ons

i ncl ude el a¥aHz: ol HoBRSY roleB! iliations GRALlb el§isk, sub@h&iE! GifbedNd Pr ogr ammed

rel ease.
controlled-, targeted and programmed release.

OCULAR/AURAL ADMINISTRATION
A PDE7 inhibitor of the present invention, for example a compound of the general
25 fomulae, may also be administered directly to the eye or ear, typically in the form of
C drops of a micronised suspension or solution in isotonic, pH-adjusted, sterile saline.
Other formulations suitable for ocular and aural adminisiration include ointments,
biodegradable (e.g. absorbable gel spbnges, collagen} and non-biodegradable (e.g.
silicone) implants, wafers, lenses and particulate or vesicular systems, such as niosomes
30 or liposomes. A polymer such as crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic acid, a ceilulosic polymer, for example, hydroxypropylmethyiceliulose,
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.
35



| NHALED/ | NTRANASAL ADM NI STRATI ON A PDE7 inhibitor of the present invention,
for exanple a conpound of the general 35 fornulae, can also be adm ni stered
intranasally or by inhalation, typically in the formof a dry powder
(either m xture, for exanple, in a dry Lactose, or as
a mxedaé@:}‘g%(?e lapart| cle, for ex | e, m xed W|th p os(mi{ (FI pi ds, such as
WO 2006/ 092691 PCT/ |1 B2006/ 000369 6/ phosphati dyl choline) froma dry powder

i nhal er or as an aerosol spray froma pressurised container, punp, spray,
at oni ser ( priorayiatieny fonerulgriai! saminittiay may be frmuaigdiode REAI apdrpr oduce a
fine mst), rmédifiee paldss Modifiel tréleaaé foMntiRHs lnblb& tsi®e®f satairetH, bakdde propel | ant,
such as 1, 1 ane . or ,1,2,3,3,3 5 heptafl uoropropane.

I
For int ranasé’lntlﬂgde tar?%gé Bg&éﬁg%rﬁaf%%sﬁprl se a bi oadhesi ve agent, for

exanpl e, chitosan or cyclodextrin. The pressurised container, punp, spray,
atom zer, 5oro-nspéw+5c§m0L@@@3al ns a sol ution or suspensi on of the conpound(s)
of the inve G for 10 aguyeous et hanol, or a
suitabl e al térpﬁ%? @‘g’p"ﬁ ngpfffe'ﬁl"yﬁ&n& fﬁbexag@?uﬁlcprpgqu%o ER¢8ndi ng

rel ease of tfoenuzet nnasebe conbine aith sahtb(esr)mamnmulmmaanwcaas oystodextrinl

surfactant, slGhde deﬁw%ttﬁ&eafror ByRBne Ql3l-Eondfind] pofre@linRhdep) act i ac d.

Prior to use In suspensi on formul ation, the d product is
nm croni sed t‘B’me%th&" ﬁ"ﬂws@wﬂ?’bm?eoﬁas"ﬁ'&a?v@r 9'°W"51b}'ﬂ¥§|"§(f"‘ %?P'"(th pically |less
t han 5 mi6r omse)in anjlof the afagmbtionstichodes efcdiiistatign.appr opri at e conmi nuti ng
met hod, such as spiral jet mlling; fluid bed jet mlling, supercritical
fluid processing to form nanoparticles, high Pressure honogeni sati on, or

ay dryi ngPrugeydodpdin eamplexesd éor exappis asmionied torheogrngeiasefl fr most
h@lr oXypr Opybdﬁé&mh@éddtadaﬁﬁmudal rogté< IBSthafdlsiof At InoAlieiBsidrotonpRes N an

i nhal | a f
el o RGBSV AR, O, 2 PO
f or nul ae, 15a beiused s an pixiliens edditys d.esascheagisr, Idét@[\bg@sobllb“@tfaMeﬁ COMEOY per f or nance

nodi fier sugdedde tlesé &Hﬁds@@are:?nallman@gammasdeu@wtew@s%fwﬁm | act ose

"attor. Q@ hel Al RO ST ST R oso.

latter. Ot hef™ g?ﬁfgﬂ}s’%'"

sorbitol, xyWQ¥55148& uct ose, sucrose and trehal ose. A suitable solution
formul ation for use in an atom ser using el ectrohydrodynam cs to produce a
fine m st contain froml pg to 20ng of the conpound of the invention per
30 act uat%oon*Hth?stact uation volunme may vary from1l pl to 100pl. A typical
formul ati on maymechrasrii mey desiPllie’ td admifistéroa carfibinakien pfr @&dien tompourgist foon, f or
exanpl e a COE%fédfo‘Pft t&b?posﬂ%f‘@éagﬁg § QLR BisedNe WP WbiAdtBN It KGhin tRE €T 1 €
wat er, ethanol and sodium c

scope of the present invention that two or more pharmaceutical compositions, at least

one of which contains a PDE7 inhibitor of the present invention, for example a compound

25  of the general formulae, may conveniently be combined in the form of a kit suitable for

C coadministration of the compositions.

Thus the kit of the invention comprises two or more sepérate pharmaceutical
compositions, at least one of which contains a PDE? inhibitor of the present invention, for

30 example a compound of the general formulae, in accordance with the invention, and
means for separately retaining said compositions, 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.

35 The kit of the invention is particularly suitable for administering different dosage forms,
for examble, oral and parenteral, for administering the separate compositions at different
dosage intervals, or for titrating the separate compositions against one another. To assist



Al ternative solvents which may be used instead of propylene glycol Include
gl ycerol and polyethylene glycol. 35 WO 2006/ 092691 PCT/ 1B20061000369 68
Sui tabl e flavours, such as nenthol and | evonenthol, or sweeteners, such as

sacchari &V(?%%O@@Z@Eha” n sodium may be added to tho eriBhihatd ons of the

inventio for inhal edfintyanasal adm ni st rat| on. ormul ati ons
for inhal edrntranasal adm nistration may be fornulated to be i nmedi ate

and/ or nodified release us A.. Mbdi fi drele se

f or mul at i on®"MA ﬂ?ﬂcﬁé%e d!@PaQV gmp"sgﬁg'fegﬁ’ﬁgk?réd"ﬁ%?%‘ and oM ?87°P’8 , targeted
and pr ogr anwidftk scedaliedgmemoryreid. he case of dry powder |nhal ers and aerosols, the
dosage unit is determ ned by neans 16 of a valve which delivers a netered
anount The gyerall daily dose may be adm nistered in a single dose or, nore
usual ly, asDG&)&aed doses throughout the day. RECTAL/| NTRAVAG NAL

ADM NI STRATFé&NadAnirfdbafoni ta futpart patiet$, thédtgd deilyedose bfha @DET dwhibitbrost teexanpl e a

conpound of Jthe gegm{;,ﬁlfor e@np{]éjé g,m.?o% nd BFke g&,eﬁaﬂf&m@@ ARl |y or

vagi nal Iy, PGor exa tory, pessary, or enena.
Cocoa but t efange0.4 'Ttgrtadlgtdiemﬁlﬂg SIS ‘?’bthﬁ/mﬂ%‘if admipistratipn Theglemdnt er nat i ves

may be usedofthe @ﬁa?rmewmoat reparlibi sl @éfer@BP inf @it doea:gtaafbnfmagsuaﬁlformm ni stration
may be forml at Modi fi ed

"o ence 1 or Haparon oo BRutelS 4 dosBfitinRinnerRpiiRite dBfinbEl R Sl e | 5.
t ar get edl0andompooenta e dnit dosages éonnoc;anaAwageAmwnarastNm @RckagePDE7

i nhi bi tor OEorItJirﬁngO&&:?&é‘Eudnﬁﬁé@% b@&mﬁoﬁrsuﬁﬁéﬁ'@%ﬁe@d %Bléﬁoh'éiﬁulﬁﬁ ahdie gener al

25 formul ae e i,rect e or r, typically
t he forr’nb‘EWn‘;El d'Pd’ %fa"}i’mﬂ??scf%& é%d'm fesres, e§o “f%ntaﬁ'%* i sot oni c,
H- adj ust ed racheteorildzengedibélineg. it cabdtbe apryopriate atmien of any of thésedn fackaget ul ar and

aural adm nkgh! Me QRnt éys# 4R GHn{bBﬁB?nNnSa uniPidae ep ﬁx‘éﬁéh' fRaf Be Garie@@e Or babl e gel

sponges,_.colla non- blode rada |np ants, wafers,
e oe G PR b e easpoin P 1 rerieer halveen 2o Bp keI B0 o

| i posones. Activelcymponerssidin madicat luses thedirlg méebk pdniyisterey lone © thee crmas

pol yvi nyl al lr i I . anpl e,

hydr oxypr op?}%ﬁe% o I&Hgglﬁesacﬁ gor 8§3®qh%/ g%{aﬁ?@ggwe co“?ﬁuwgé(cel | ul ose,

or a het eroHﬁF%&]c@ﬁ&F?’@@eﬂ%ﬂl °d piofhis invenfiop jag aﬁ@!"ﬁﬂre@@hfher’rw be

i ncor por at edogarggeﬂdbemtoxmthtaamemwgmgmw A gsily lostsrandeaon alsduk@on mgn chl or i de.

Such forgul gf Liis108end!is SreBffed Stk &A1 21y Vbsd RLY BPAMiASEEd indhgle or
divided doses and may, at the physician’s discretion, fall outsnde of the typical range
given herein,

These dosages are based on an average human subject having a weight of about 60kg
25 to 70kg. The physician will readily be able to determine doses for subjects whose weight
(\ falls outside this range, such as infants and the elderly. ’

For the avoidance of doubt, references herein to “treatment” include references to
curative, palliative and prophylactic ireatment.
30

The following examples illusirate the embodiments and principles of the invention:

EXAMPLES
35

General Methods with Reference to the compounds of formuta (I\V)



WO 2006/ 092691 PCT1182006/000369 69 Fornul ations for ocul arl aural

adm nistration may be fornmulated to be i medi ate and/or nodified rel ease.
Modi fied rel ease fornul ati ons i nclude del ayed-, sustained-, pul sed-,
controll e‘g oot/ﬁg% ted, or programmed release. 5 OTHER TECHNOLOG ES A PDE7

i nhi bi t or¥ Q%P2 sr esent invention,_ for exanple a cOfFaBH/8P36 he gener al
formul ae, may be conbined with sol dbl e macronol ecul ar enti ti es, such as
cyclodextrin and suitabl e derivatives thereof or polyethylene

gl ycol - cont Al ¢thegomeeupgsof Sormila (¥rage be preparedhyitln oqerurps deseribaginthe v

di ssol uti OnG?rﬁEdﬁMeﬂ'ufad%tcﬁsmbelwlt_ deltl or By g@‘éﬁéc!fﬂéhgihbds}’de@@iﬂt fq)ih tr%taDrblhblésI y }‘05 t10_
use in any of .the aforenentioned nobdes of adnministratio ug-gcycl odextrin
conpl exes, TGO g%ﬂ %r,ep%é’lgnﬁ f’ﬁfﬁ?ﬁ" Pbg%@ut&gﬁ%ngﬁtggn%@gqeﬁfpT?eopre%ﬂgt dosage
fornms and aiventions glscaencompasses ey. orBotrimireof these progesdesnton pieparingdheon conpl exes
may be U§Edcorrfb§urﬁ!§oﬁbﬁrﬁlfar(ﬁ’/%'iﬁ’éadd&ié?ntg'aﬁ)?ﬁ‘o&el‘i‘r@émjacﬁdf@s_tdsg@th&ﬁeﬁh the drug, the

cyclodextrin may 15 be used as an auxiliary additive, i.e. as a canter,

di luent, or solubiliser. Mdst conmmonly used for these purposes are al pha-,
bet a- and gaaTellowing bictulevidtionsrass used:anpl es of which may be found in

I nternational Patent Applications Nos. WO 91/11172, WO 94/02518 and WO

98/ 55148. 20 Kl T- OF- PARTS | nasnuch as it nmay desirable to adm nister a

conbi nat i onPYF =dimetiviormanid®unds, for exanple, for the purpose of treating a
particuligr OMseaskmeltyl &Mpacktide on, it is within the scope of the present

invention t [ ORC Lcal conpositions, at |east one of
whi ch cont a?ﬁgpg%ﬁgf‘%f%@[}%ﬁ%qﬁ\%{%é&present i nvention, for exanple a

C(gnpound 25TdF = teiyahydedfieanal f or mul ae, nmay conveniently be conbined in the

f

invention, for 30 exanple a conpound of the general forgul Q accordance
no8i tions,

such as a c&RtaiferOHdivi ded bat@’l éA” oG di vjged. foi | packkt ><&n exanpl e of

for administering different dosage forms, fboryexanple, oral &nd parenteral,

2006f 092691 PCT/ 1 B2006/ 000369

rmof a kit suitable for coadmnistration of the conpositions. Thus the
kit of the Lpvention c ri t or re .separate rmaceuti cal
conposi ti onls[f']ec&fin‘glgg?fq‘gﬁ@faZ&fWV@Wrﬁ?S%gaf%@'%?ﬂﬁ?‘%‘tor of the present
with the inventi gm_andeeans for separately ®et ai HgASaTe
such a kit Is th(-a,fan‘i liar blister pack use L the pal ng"”ﬂ)f t abl et s,
capsul es and theMike. 35 The kit®f the in HON i S parties sui tabl e
for adm nistering the separate conpositions at different Rio Fpe i nterval s,
or for titrating the separate conpositions against one another. To assist WO
Ho" a0 n HO,CS , B~ Vm
S i e e
N /g(
. H N
R . & H
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N

(V)
15 Scheme 1

In Scheme 1, P represents a hydroxy-protecting group, suitable examples of which are
described in “Rrotecﬁve Groups in Organic Synthesis” by T. W. Greene and P. Wuts,
Wiley and Sons, 1991, and LG represents a suitable leaving group, such as halogen or
20  sulphonate (eg methanesulphonate, p-toluenesulphonate or
trifluoromethanesulphonate). Preferably P is benzyl and LG is p-toluenesulphonate.




70 conpliance, the kit typically conprises directions for adm nistration and
may be provided wth a so-called nenory aid. DOSAGE 5 For adm nistration
to human patients, the total daily dose of a PDE7 inhibitor of the present
i nvention, for exanple a conpound of the general formulae, is typically in

t he rang@ GY%OM§°t 0 1 g depending, of course, on t RETEBWes/WH36

admini stration. The el enent of the2?pharmaceutical preparation is preferably
in unit dosage form In such formthe preparation is subdivided into unit
doses cont aStep (ry Hepompound pfornuientl’X masbeofreparag fevat ¢ompodr®l (foandicament The uni t

dosage for n; rnﬁ@ag‘én%ﬁé%gorﬂérﬁﬂ% ﬁ}dfo??groﬁﬂ]ﬁtoﬁ@é‘a%ﬁ@@rou&%fcﬁﬂ y ng discrete

quantities reparation h as sul es, and powders
invials ors“éﬁ?g'ﬂl??%gs’ea%ﬂts(ﬁg ﬁ%”eﬁWPft"”ﬂG@%@é of BWHGE%")B‘E‘E}’&“E’Q@ Mes, tablet,
cachet, or thepesgee bitssteké (eg tricthyleminaor Heidind) én anyiatipsdvattdeqpyntiee oof any of
e L o PG e e Wiofl elte Rl bl sRRANEN 10 2 unll dose

preparation_may g}ﬁaccordl ng to the
particul ar BiSiered agangitionanaret hteqp(S‘P'@PRS‘yd of“ th’b d"ﬁ'@f‘?’ﬂﬁéha%nﬁ @nPs. I n nedical

use the druglusmssulbifongdMbride e pRidind atrobdm tefrperardformBsourslai | y as, for exanple,
capsul es of 100 or 300 ng. In therapeutic use, the conpounds wutilized in

t he pharnaceutical nmethod of this invention are admnistered at the initial
dosage of aBlep(b)0The Tomppundoffemula (MIGnayde lecsparad frgm camppind (irkiesddhe ange of

f;bOUEI 0. 1@1t ﬁiﬂlroz@ cb@p@.h@l& f&ﬂ@a hkig d §u.ﬁ51@fsan&@qeg Pives, DRisT) .@Iahel y dose may
eamnlsere | e sician's
di scretion, PPN Fe% F‘%&? Q?Fe N9 s{%;g g’gl%3)r '@'éaqy {5’[’{6%?(6?%'%& ‘pﬁ%ese dosages
% based oetherntegiBerangped) A EFEIB0°Sdugraight. havi ng a wei ght of about 60kg 25 to
kg. The pbbé%n@a eahamds ard, qa&ib&a/pohﬁd &b}, mcpccﬁiﬁao INE1 d&se%céﬁnn subj ects

whose wei gh hi s range, such as I nfants e elderly. For
t he avoi danbwz Oa%t?b# °FEf erences herein to "treatnent' include references
to curdtive, palliative and prophylactic treatnment 30 The foll ow ng

exanpl es i by,ﬁwuﬁaseofwﬂﬁﬂggﬂpgé Pi%féi-r&% mishakichts 6t &Bh\‘ﬁéunﬁé oﬁf&ﬁmfa@ﬁf(’]# ' on.

EXAMPLES 35 Cener al erence to e congoun ormula (1V)
WO 2006/ 0928%1 (ID@ensrally slsesribRsnd J¥O 02P7405¢ SredificeromparnatiAtiomyta M}t mul a (1)
can be prepanhaeinXys Oheisprand @dsiClesaycte peapareé ds descrtblaem Bioorg. Med. Chem.

Lett,, (2004), 14 (18), 4627-32.

20 '
Step (c): The compound of formula (IV') may be deprotected by reaction with a
deprotecting agent in a suitable solvent to yield the compound of formula (V'). Suitable
reagents and methods are described in “Protective Groups in Organic Synthesis”
(referred to above). When P is benzyl, examples of suitable reagents include boron

25 trichloride or iron (lII') chloride. .

(, Preferred conditions are: 1eq compound (V') in dichloromethane, 4eq BCl; at room

temperature for 18 hours.

Step (d): The compound of formula (IV) may be prepared by oxidation of the compound
30 of formula (V') using an oxidising agent in a suitable solvent. Typical reagents and
conditions include catalytic chromium trioxide and periodic acid (Hs!Og) in a solvent such
as acetonitrile at room temperature to 50°C for 18 to 36 hours, or alternatively NaQOCI
plus NaClO, in the presence of catalytic TEMPQ in a solvent such as acetonitrile at 0°C
to room temperature for 18 to 36 hours.
35
Preferred conditions are: 1eq compound (V'), 2.5eq periodic acid, 0.02eq CrO;, in 0.75% .
aqueous acetonitrile, 24 hours at 40°C.



General Methods described bel ow or by the specific nethods described in the
Exanpl es section and the Preparations section, or by routine nodifications
t hereof . The present invention also enconpasses any one or nore of these
processes for preparing the 5 conpounds of formula (I1V), in addition to any
novel i nt BOA8eH042685 used therein. The foll owi ng abbrReHBRI0EPO3r e used: DWF
= di met hyl f ormami de 10 DVSO = di met®yl sul phoxi de TEMPO =

2,2,6,6-tetranet hyl pi peri di ne-Noxide f' THE = tetrahydrofuran The conpounds
of formula (I1V) may be prepared as shown in Schene 1 below PO~ A B,

PO _"~A_ _LGThe cdftdofindd oPfomuld (V) inay ai@matlvely ba prebéredbyoxidetibn of &dRipburfdRlO ) m

HCO2CN. B. ) gg?)r %CRVA m_NH_\ I—r|X R RI—&5 Slgﬁ& %I l</JIJSI‘T@;)herrE 1 .In Schene 1,
P represent $ SRNOND & WBRRRPHRGUS VB e desis fomaya (Y88 SR ch are
descri bed i pchemen2.ecti ve Groups In O ganic Synthesis" by T. W G eene and P.
Wits, WIley and Sons, 1991, and L& represents a suitable | eaving group,
such as hal ogen ors.20 honate (gg t harresyl pho e, -t ,
or trifluor )q?ﬁan Qnat e). Hﬁ%&’e@; b l)I'I’s bgﬁ%l\ °o
p-t ol uenesul phonat 006/ 08691 PCTALT$2006/ 0@H369 7

conmpound of fornul g rmy_be’pre f NBmcompdund d ah
appropri ate agent gf converti ng A dRoXy group avi ng

group, typically a iuii;bhonyl ating reagent H{ eg net hanesul phonyl chl ori de or
p-t ol uenesul phonyl chloride) in the pr8sence of a base (€g triethylanine or
pyridine) in a suitaffle solvent (eg pyridmme or 5 dichlorgpgethane) at 0C to
roomtenperature for 15 mnutes to 24 hours. Preferred conditions are: leq
cenpound {11') in dichl oronethane, 1.38g"e3-

\

Step (a): Oxidation of the alcohol (V') to the aldehyde (VII') is typically carried out using
NaOC! with catalytic TEMPO In a suitable solvent, eg acetonitrile, acetone at 0°C to room

10  temperature for 2-18 hours, or alternatively using sulphur trioxide- pyridine complex with
DMSO in a solvent such as THF at 0°C fo room temperature for 2-18 hours.

- Step (b): Further oxidation of the aldehyde (VII') to the acid (IV) with is typically carried

out using NaClO; in the presence of potassium phosphate in a solvent such as aqueous

15 tbutanol at 0°C to room temperature for 2-18 hours, or alternatively using

trichloroisocyanuric acid with catalytic TEMPO in a suitable solvent, eg acetone or
acetonitrile, at 0°C to room temperature for 2-18 hours.

(y Compounds of formula (II') are known in the literature. For example, compounds of
20 formula (II') wherein A is a cis-1,3-cyclobutylene group and B is a single bond may be
prepared as described in J. Chem. Soc., Perkin Trans. 1, (1995), 18, 2281-7.

Alternatively compounds of formula (Ib), which are compounds of formula (IV) wherein A
-is a cis- or trans-1,3-cyclobutylene group and B is a single bond may be prepared from
25  compound (VIII") or compound (iX') 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.

30



t ol uenesul phonyi chloride, 2eq pyridine at roomtenperature for 18 hours.
Step (b): The conpound of forrmula (1V) may be prepared from conmpound (I11")
and the 10 hydroxy compound of forrmula (M') in a suitable solvent (eg DWVF,
DMSO) in the presence of a suitable base (eg Cs2C03, K2CO3), optionally in
t he presemgeooeio2ewicrown ether (eg 18-crown-6) at 5S5@ECTAB@I6OE6ENI ght .
Preferred conditions are: leq conpound (VI'), 1.1leq conpound (II1"), 1.2eq
Cs2CQ, in DM at 80C for 24 hours. 15 Conpounds of forrmula (VI') are
preferred enbodi ments of conpounds of fornulae (I) (l11)o and (ill) generally
described in 021074754. Speci ki ¢ fonpounds of f&nulfa (VI') wherein Xis
0, mis 1la is Cl 3= be prep&s as deSEBISibed i 8 BhNoarg. Med. Chem
Lett., (2004), 1 18),—4627-32. 20 St (q_;._'l:he_c.onpou of formula (I1V)
may be depr ot ect y reaction with al-dgprotecting agent 1 sui tabl e
solvent to yield theoconpound of fornula @V ). Suitable reﬁ@nts and

met hods are des®i)bed in "Protective &bups in Organic $hthesis" (referred
to above). When P ig béhzyl, exanples of sui E%Bég_ﬁé}ietc}nude boron 25
trichloride or jron~gLKl"') chloride. Preferr on I ons g: leq conpound
(IVv) in dichl.o&j_h.ane, q BCI_3;§1_LQ.om t enper at ur ¢ 48 hours. Step
(d): The conpound of for a (1V),my, be prepared by of the
conmpound 30 of formula (V)'Lgsin oxi di si ng agent - abl e sol vent.
Typi cal reagents and &dhdition ude catalytic chromurd trioxide and
periodic acid (HsIG8) In a sol vert iUCh as acetonitri I%’\@} room tenperature
to 50C for 18 to 36 hours, or alte?vhtively NaCCl  pl us @@ in the
pgesence of catalytic TEMPO in a solyvent such as acetonltrile at OC to room
tenperature for 18 to 36 ho : erred conditions are: leq conpound
(V'), 2.5eq periodic abPd | in 0.75% aqueous acetonitrile, 24
hours at 40C. W®) 2006/ 092691 P 2806/ 000369 73 The conpounds of fornula
(rv) may alternatively be prep by i dati on of compounds of formula
(V') in a two-step procedure vign hydes of forrmula (VII') as shown in
Schenme 2. 10

(IVb)

Scheme 3

In Scheme 3, R® is an ester residue, suitable examples of which are described in

“Protective Groups in Organic Synthesis” (referred to above) (eg (Cis)alkyl, benzyl or (+)

or (--menthyl), and LG is a leaving group such as halogen or sulphonate (eg
5 methanesulphonate, p-toluenesulphonate or triftuoromethanesulphonate).

L  Step (a): The compound of formula (IX’) may be prepared by reaction of compound (VIII')
with a suitable alcohol of formula R®*0OH (eg methanol, t-butanol, (-) menthol) under a
variety of conditions, suitable examples of which are described in “Protective Groups in
10  Organic Synthesis” (referred to above).
Preferred conditions are: 1eq compound (Viil’}, 1.1eq. 1,1’-carbony! diimidazole, in ethyl
acetate at reflux for 1 hour followed by 1eq R*OH at room temperature for 4 hours.

Step (b): Reduction of compound (IX') to the alcohal (X’) may be carried out using a
15  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.



HO*A' BNO )m H ~Ai 6~ )m H®2C,A B,O )m NH (a) RNH (b) NH Hamif RHR H RR
(V) (MI'") (IV) 5 Schenme 2 Step (a): Oxidation of the alcohol (V) to the
al dehyde (VI1') is typically carded out using NaOCl with catalytic TEMPO in
a suitable solvent, eg acetonitrile, acetone at 0C tgo.r tenperature
for 2-18 WB&?%’,“”S%I alternatively usi7glg sul phur tri oxpi%a‘/[-gﬂ)ggforol ?ne conpl ex
with DVSO In a solvent such as THE'at OC to roomtenperature for 2-18
hours. Step (b): Further oxidation of the aldehyde (VII') to the acid (IV)
with is typSeale)yTheagqmipound obdrrmuiai(ky meydleqremriediig GoMeuNd) #singot assi um
thSphate | Feagentsdnd @Brditio s siniBSto #1366 Qdtribed A Schémd RBIGY (a3t 0C t o room
enperature

for 2-18 hours, ,or alterpajiVv using trichlaroisocyanuric acid
with catalyf P%"?%%“PHS ares {74 geifmou %&/)eﬂﬁgg%ﬁﬁoél?g?sg{?horyl' &I%{Egt"bni trile, at
0C t o room pyidipe A teeroprotemperd@rehour s. Conpounds of fornmula (11') are known
in the. Ilsiterature. For exanple, conpounds of 20 formula (II') wherein Ais

a cis-1, 3-cycl ghutyl ene gr.o and B Is a single bond may, Db epared as
Gescri bed | NeB O fomamd of Barul i e ve proparey Temgmeoty 035 anhe
Al t er nat i vehydrognpopodd offormolaniylaugigojeagents eftl eanditiosngimiands tawkef ornul a (1V)

wherein A i Iy r 1, 3-cycl obutyl ene group and B Is a single bond
may be prepgésggbei“ar"g%@@eg’oﬁgtahd' (VI I'g or conpound (1X) by standard

met hods, suErpered sepsiitiang #e:dedea famppund G4k ASeeAmpaYId¥ ) 1-Pe)Csefd i X' ) may be
obt ai nediof r omrcit so°ceomenags (11') and (X' ) respectively by inversion using
M t sunobu chem stry anal ogous to that described in Synthesis, (1981), 1. 30
WO 2006/ 092691 PCTI | B2006/ 000369 74 Ra ORa HO O (a) O(b) 0 0 OH (VIII")
( (X) (X)) Régpdelfmompamd-ohforreula (r) mey be hydrolysed to provide the compound of

formula (lb). This reaction may be achieved under a variety of conditions, suitable

ekamp|es of which are described in “Protective Groups in Organic Synthesis” (referred to
15 above).

Preferred conditions are: compound (la), 2eq NaOH in 1:1 ethanol:water at 60°C for 2

hours.

Compound (VIII') is described in J. Org. Chem., (1981), 53, 3841-43 and compound (IX")
20 Isdescribed in J. Org. Chem., (1994), 59, 2132-34.

O
7 H3C\

HO O

N\ N
C (viIr) (X)

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with the

proposed structures. Characteristic chemical shifts (5) are given in parts per million
25 (ppm) downfield from tetramethyisilane using conventional abbreviations for designation

of major peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. The

mass spectra (m/z) were recorded using either electrospray ionisation (ESI) or

'a’cmospheric pressure chemical ionisation (APCI). The following abbreviations have been

used for conhimon solvents: CDCl,, deuterochloroform; Ds-DMSO,
30 hexadeuterodimethylsulphoxide.

Example 1



LGH(XI'") H R (M"'") (IVva) C/)mHOC-<>0OH R (lIVb) Schene 3 In Schene
3, Ra is an ester residue, suitable exanples of which are described in
"Protective Goups in Oganic Synthesis" (referred to above) (eg

(ClL.6)al kyl, benzyl or (+) or (-)-nmenthyl), and LG is a |eaving group such
as hal ogd¥0 06/e¢%honat e (eg 5 net hanesul phonate, PESBAWMREE phonat e or

tri(luoronmethanesul phonate). Step (Q): The conpound of formula (1 X ) may be
prepared by reaction of corrpound (VI [1'") wth a suitable al cohol of formula
RaCH (eg neiCisgad' d ' glé A'-quinapalinlisét y of conditions,

sui tabl e ex I 4 ’ descrl bed in "Protective Goups in 10
: | Eid p
Organi c Syn M@%&%—% above). Preferred conditions are: |eq

compound (VII1'), 1.1eq. 1,1 -carbonyl diimdazole, in ethyl acetate at
reflux for 1 lour followed by leq RaOH at room tenperature for 4 hours. Step

(b): Reducti copgpound (I X') to the alcohol (X) nay be carried out using
a 15 suitable g agent, eg sodi um borohydride or L-Selectride(r), in
a suitable solven h as THF. Preferred conditions are: 1 eqg conpound

(IX), 0.5eq NaB ni20: 1 THF: met hanol at OC for 20 mnutes. WO
20061092691 PCT/ 1B20l86/%00369 75 Step (c): The conpound of formula (X ')
may be prepared from conpound (X) using reagents and conditions simlar to
t hose deskribed in Schenme 1, step (a). Preferred conditions are: leq

conmpound (X'Tla Jsoﬂﬁﬁqoﬂofhteo é&aewbﬁhﬁ%b § éd?&% C!ﬁmknfﬂmol)m(rdg%“% 78t 0C to room

t enper at ur e. \t/a% e conmpoun 0 e prepared from
conpound (Xla°§°'}itﬂla %F(z'ﬂ@/lﬂ'ﬁﬁ)ﬂf’ GrFB'HtRﬁ‘cPf(BF"WGraﬁ'HI(%? 9«9‘3¥"I'J§9)rﬁj‘ dr eagents and
C,endl ti ons shwmiuar (M) okieD $£6mg, 0.016mmol) in 99.25: 0.75 acetonitrile: water (2mi),

maintaining the reaction temperature below 5°C. The reaction mixture was stirred at
10 room temperature for 18 hours. The reaction mixture was filtered and the residue

washed with 99.25: 0.75 acetonitrile: water, 2N hydrochloric acid: methanol (5:1), water

and methanol. The residue was dried in vacuo to vield the title compound as a white

solid (28mg, 0.077mmol, 55%).

TH-NMR (Ds-DMSO, 400MHz): 51.17 (m, 1H), 1.40-1.65 (m, 5H), 1.79 (m, 2H), 2.16 (m,
15 2H), 2.48 (m, 2H), 2.72 (m, 3H), 4.64 (m, 1H), 6.43 (d, 1H), 7.0 (s, 1H), 7.21 (d, 1H), 7.90

(s, 1H), 12.28 (bs, 1H). LRMS m/z (APCH): 365[M+H]", 406[M+CHCN+H]*

Example 2
Trans-3- 3'-dihydro-1'"H-spiro[cyclohexane-1.4"
20 o clobutanecarboxvlic acid

(0]
y's
HO
\G"o

Cl

To a solution of the aicohol of Preparation 11 (2.05g, 5.84mmol) in acetonitrile containing

25  0.75% water (50m!) was added a solution of chromium (VI) 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 collected by filtration, washed with water and dried in vacuo to yield the
title compound (1.90g, 5.2mmol, 89%).



described in Schenme 1, step (b). Preferred conditions are: 1.2eq conpound
(XI"), 1.0eq conmpound (VI'), 1.5eq Cs2CC8 in 10 DVMF at 80C for 18 hours.
Step (e): The conpound of fornula (la) may be hydrol ysed to provide the
compound of formula (Ib). This reaction may be achi eved under a variety of
condi ti or®Q 2006022683l e exanpl es of which are descri b&FTIR20GEOBI_ct i ve G oups
in Organic Synthesis" (referred to ™5 above). Preferred conditions are:
corrpound (la), 2eq NaOH in 1:1 ethanol:water at 60C for 2 hours. Conpound
(Vill') is deISNMR (RdDMSD, J00MBrzY . 51@ @M H), .2%8,12H), B8 (m, 3By 1-84h, @Ry 2@onpound

(rx) 20 S 9 , 1 H3C 0 HOO
OO0 NII") ((FIX )'%hlaﬁﬁ%i)ear ﬂgtzqg'qn}ééoog(éngg 4@3&) @pé’)gt(d%}H 9)roe in all
cases consi seeht). A @HH).H (s, degBM@MsW’GB@@ﬁWJ Characteristic chem cal
shifts (S) are given in parts per mllion 25 (ppm) downfield from

t et ramet hyl S|5| ane. usi ng conventional abbrevi-ations for designation of major
peaks: e.% et; d, doublet; t, triplet; g, quartet; m nultiplet;

br, broad. The mass spectra (mMz) were recorded using either el ectrospray

[ oni sation (grgharatiBh1 at nospheric pressure chemcal ionisation (APC). The
fol | ow ng abbr evi altﬁns hav_% been used for common sol vents: CDCl 3,

deut er ochl orStesRRYoXgmelRie: aRagegter odi met hyl sul phoxi de. Exanple | WO
2006/ 092691 PCTI | 82006/ 000369 76

Cis-3-f(8 -chloro-2' -oxo-2".3"-di hvdro-1' H soi r of cvcl ohexane- 1. 4' - cui nazol i n
|-5' - vl )ova % necarboxvlic acid HONH NI60 d HS5 To a solution of

t he alcoﬁﬁ Pion 8 (50ny, 0,14mmol) in 99.25: 0.75 acetonitrile:
m@ter (2nt) was added a solution of periodic acid (82ng, 0.359mvl) and

Zinc dust (6.54g, 0.1mol) was suspended in water (30m!) and argon bubbled through the
suspension for 15 minutes before the addition of copper (I1) sulphate (780mg, 3.1mmol).
The reaction mixture was stirred at room temperature, under argon for 30 minttes. The
15 mixture was filtered under a stream of argon and the solid washed with water (100m|),
acetone (100ml) and dried in vacuo for 4 hours. The resultant zinc/ copper couple was
suspended in diethyl ether: 1,2-dimethoxyethane (70ml: 10ml) under argon and allyl
benzyl ether (4.6rri|, 30mmol) added. A solution of trichloroacetyl chloride (9ml, 81mmol)
in diethyl ether: 1,2-dimethoxyethane (58ml: 7ml) was added dropwise over 45 minutes
20 and the reaction mixture heated to reflux for 48 hours. The reaction mixiure was filtered
through Celite® and the salts washed with diethyl ether (3x70ml). The filirate was
evaporated in vacuo and the residue redissolved in hexane (150ml). The remaining
solids were removed by filtration and the filtrate washed with a saturated aqueous
C solution of sodium hydrogen carbonate (2x100ml), brine (80ml), dried over magnesium
' 25 sulphate, filtered and evaporated in vacuo. The crude material was purified by column
chromatography over silica gel eluting with 10-25% hexane: diethyl ether, The title
compound was obtained as a yellow oil (7.03g, 27.3mmol, 91%).
'H-NMR (CDCls, 400MHz): (13.11-3.21 (m, 2H), 3.48 (m, 1H), 3.70 (m, 1H), 3.85 (m, 1H),
7.35 (m, 5H), 4.58 (s, 2H).
30
Preparation 2 ‘
3-[(Benzyloxy)methyllcyclobutanone

o,



chromum (VI) oxide (1.6ng, 0.016mmol) in 99.25: 0.75 acetonitrile: water
(2mLl), rmaintaining the reaction tenperature below 5C. The reaction m xture
was stirred at 10 roomtenperature for 18 hours. The reaction m xture was
filtered and the residue washed with 99.25: 0.75 acetonitrile: water, 2N
hydr ochl w0 mog@eed1 net hanol (5:1), water and net haRET/IB2I¢&H0BESI due was
dried in vacuo to yield the title @npound as a white solid (28ng,
0.077mmol , 55% . 'H NWVR (De-DVSO, 400MHz): $1.17 (m 1H), 1.40-1.65 (m
51-1) 1. 79 (m 2H) 2 16 (m 15 2H), 2.48 (m 21-1), 2.72 (m 3H), 4. 64

(m 1 y . 12.26
(b5, 11y Tptstytdn ol geholzgispiiboné o Saritaste, N ofa S oaffpn n

Tr ans- 3- F( 8mettlm0d)lsatu12tedmdb-amm®fumchhlwdﬁ (80m') Hwasi added: 2iné obwden®25D, 4' - cui nazol i
Che al cohol | o o) 3‘“2?’%{ iR szt fofh bbb tr 2ol A At i ng
25 0. 75%5wa{3'§ "dwé §degad Qawéma "5%%"&18%3 abf°°2?ﬁ BRAMAIHF (PRt Gle (12ny,

0. 11nmol ) ahaelrs. Jae mixtlire wasctitered Srddigly Celte® &mintbé Jalta nestel avith diathylietiier m xt ur e

stirred at G0 ofe Aie s SoncolAhEY n(AATs HESeopa HBfghSPEDSI O

stirred for ours & T esul J%rem pitate was co cte y filtration,

washed wi t hdigiy!ethen 280} andvatas (1\99@01 ¢ fidurewes fitaed apq the groarie@heshd (1. 90g,
5.2mmol , 89%hashel\Qitk QR Qﬂ&ﬁ%r hegrlediba QUpN41é) Fiéred aﬁdkvabbrﬁﬂhﬂn(@euoDl\/BO

400NHZ) 610511%%‘_’{?(’”%’@1‘“ \H?s ‘a%edggg)éellwg(ém@%w%l %% (m 2H21 82(?n ?LmH)

(d 1 HYH-NFIRICDCs, 400MHiz): 8@69((&1!'!1) 240 (m721), 3.47 (. 2HI) 36QR\/$'|M.§6(APCI) 365
j{NH) 5 Prepabaf 8y gn, sHy.eparation | 3-f(Benzvl oxv) met hvl | -
-di chi orocvcl'obUtanone 10 C1 d 0 Zinc dust (6.54g, O. 1rm|) was suspended
in water (30ml) and argon bubbl ed through the suspension for 15 m nutes
before the Rddbattiand of copper (I1) sul phate (780ng, 3.Immol). The reaction

m xture yas ﬁé-ﬂﬁeﬁﬁzlﬁ)m@fﬂﬂﬂﬁlo‘ﬁmﬂiature’ under argon for 30 mnutes. The

OH

@JF

To a solution of the cyclobutanone of Preparaton 2 (1.166g, 6.13mmol) in
20 tetrahydrofuran stirring at —70°C, was added dropwise a 1M solution of lithium tri-sec-
butylborohydride in tetrahydrofuran (40mi), maintéining the reaction temperature below —
65°C. The reaction was allowed to warm to room temperature over 18 hours. The
(v reaction mixture was quenched with a saturated aqueous solution of sodium hydrogen
4 carbonate (25ml) then cooled to 5°C. 30% Aqueous hydrogen peroxide (4ml) was added
25 dropwise, maintaining the reaction temperature below 10°C. The mixture was extracted
from water into ethyi acetate (50ml) and the combined 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

30 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

(g, 1H), 4.52 (s, 2H), 7.33 (m, 5H). '

Preparation 4



15 m xture was filtered under a stream of argon and the solid washed with
wat er (100m ), acetone (100m) and dried in vacuo for 4 hours. The

resul tant zinc/ copper couple was suspended in diethyl ether.

1, 2-di met hoxyet hane (70nil: 10m ) under argon and ally[ benzyl ether (4.6nl,
30mmol ) awdedos/odessol uti on of trlchloroacetyl chlori decyiBeaeomsesmol ) in

di ethyl ether. 1,2-dinethoxyethane P58nl: 7nml) was added dropw se over 45

m nutes 20 and the reaction m xture heated to refiux for 48 hours. The
reacti on m XfriHss- b aivaelclobuiv Angohdnedatd € and the salts washed with
diethyl ether (3x70m ). The filtrate was evaporated in vacuo and the

resi due redissolved in hexane (150ml). The remmining solids were renoved by

filtration a hl tpate washed with a saturated aqueous sol ution of
sodi um hydr o car 2x100m ), brine (80ml), dried over magnesi um 25
sul phate, filtered and e ted in vacuo. The crude material was purified

by colum chromat ography over silica gel eluting with 10-25% hexane:
di et hyl et her The title conpound was obtained as a yellow oil (7.03g,

27 3mmol , 0 1-1 48 (m 1

, 3.70 ?mpi %on gdffgﬁ(a%? 'Trbai‘yla%e &Mﬁé%('m%g\iﬁjﬁ m%}i&égr(a&m% )adqu Pr eg)ar ation
2 3- f ( Benz drepwisentot a\atifres, adleion t of rthen esyclebotyD alpghob @b repamiion 3PEP$8,820061000369
78 To a sol Lsmnncﬂaf unh:%bé#.h&@laaaq%@é m@nﬁaﬁmn&deirnpi? n?@ﬁdsamwge (511625 984,

23. 08mol an was added
zi nc powd)er {]195"2%"5} te%ayﬁwmﬁéﬁgl) ?th@ "F?‘B'ﬂ" fﬁ"&‘t’%?‘"@s gﬂei(’ila #°%t room
t enper at ur e temper@udador $8 hAtheumh&ntWhS)evaweraMSn addedaminthetragidueeact i on
Xt t i xt
][Tﬁ( ure ggi rfe@i%?ﬁ/&d IFQQ{WI gﬁ@ THE nfaihgng\%gfg‘d\fak Pé?ﬁov@d %hm}éﬁ&-‘ g'tﬂ%e?‘ X(gg)rem ;’Vas

tered thro
The filtratel %&e"@m‘{’ﬁ’é‘i‘@d hier‘f“\‘?éffﬁ@"%lw&s pitieq @&‘?"B‘H@ QF‘@W'?BWed bet ween
di et hyl et heovef 8arge) elating witat1el0 t§ 130sty) acetite pamtmteuﬂoeﬁeldas chlodrtssy @ld and t he

o gani ¢ PNase celloidiisby ol WIS ngihEthaPl 95 TRRNA TN RURA fuo 111 L e

and evapor at acuo was obtai ned.as a yell ow oil
(3.7g, 19.5nPASNobigined  1H NVR (CDCI3 400|sz) 52.69 (m 1 H), 2.90 (m 2H),

3.11 (m 12FD,H-Wﬁ@:dGL4M|z) 43255(m(4$i) 287)(m, ¥H)3t54 @ 2tDH.57 ErBpas.set i on 3 15
C s-3- ffbenze/ ﬂ_)lsv“ge(%\héﬁ)lsc d%ts%?d 2HP_|

Preparation 5 :
20  Trans-3-[(benzvioxy)meth {fobutanol

O 0

To a soiution of the p-nitroester of Preparation 4 (1.64g, 4.8mmal) in 1,4-dioxane (35ml)

25 was added a solution of sodium hydroxide (385mg, 9.6mmol) in water (26ml) and the
reaction mixture stirred at room temperature for 30 minutes. Acetic acid (0.4ml, 7mmol)

was added and the mixture concentrated in vacuo. The residue was extracted from a

~ saturated aqueous solution of sodium hydrogen carbonate into ethyl acetate (20ml),
dried over magnesium sulphate, filtered and evaporated in vacuo. The title compound

30 was obtained as a yellow ol (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

(g, 1H), 4.52 (s, 2H), 7.34 (m, 5H).



To a solution of the cycl obutanone of Preparation 2 (1.166g, 6.13mmvl) in 20
tetrahydrofuran stirring at-70C, was added dropwi se a 1M solution of [ithium
tri-sec- butylborohydride in tetrahydrofuran (40nl), maintaining the
reaction tenperature below - 65C. The reaction was allowed to warmto room
t enper at IN@2096/8$26918 hours. The C reaction ni xture WASTEBRPMNBP with a
satur at ed aqueous sol ution of sodi ufd hydr ogen carbonate (25ml) then cool ed
to 5C. 30% Aqueous hydrogen peroxide (4nl) was added 25 dropwi se,

mai ntai ning the reaction tenperature bel ow 10C. The m xture was extracted
fromwater Into ethyl acetate (50m ) and the conbi ned organi c phases washed
with brine 30 '3 dried over magnesi um sul phate, filtered and evaporated
in vacuo. T rraterl al was purlfl ed by col unm chronmat ography over
silica gel 3/ eShviicyek 5 gsoibldnate pentane to yield a col ourless
oil (1.05g, 5. Smml 9°/c) 'H-NNRlndl cated that 30 a 15:1 ratio of cis:
trans isomers had been obt ained. 'HNWR (CDCl 3, 400MHz): $1.70 (m 2H), 2.10

(m 1H), m’)@y 45 (d, 2H), 4.15 (9,1 H, 4.52 (s, 2H), 7.33 (m
5H). Pr epara (023 092691 PCT/ | B2006/ 000369 79
Tr ans- 3- ((benzvl oxvl rretch}lijcl obutyl 4-nitrobenzoate 0 1.,0 CCO NOZ 5 A
sol ution of diethyl azodi Car®bxylate (2g, 11.5mmol) in tetrahydrofuran (5nml)
was added dropwise to a stirred solution of the cyclobutyl al cohol of
Preparation 3 (1.05g, 5.47mml), 4-nitrobenzoic acid (1.82g, 10.9mmol) and
tri phenyl phesshienasulptiongl] gdoride 11.18gmeAmmal)nwase rddedyehrishwisairo @ 8fifEY at 0C. The
reaction m gbkfidh oMVhe cididblitafdl ofiredafABR 5 | BG&P@M&'QHHBI) anfyndme (Brﬁl)'EtSO°CThe sol vent
; evapoy at e |n v cuo .and th remdg 10. re ﬁé?ﬁ ﬁw@t% et her
ml) e e A4 B"é'B’f“n"Bs%‘é 3 SoRsY EEPBEILFS ToF FA PR oF° iltrate
ev apor at ed mnaeabta!md in Vhao @nditie resduerediasolvadi i gyt adetadad(3Pml), salshadrwith
chr omat ogr a%'\bel] BM%nc%blb X l)%eéatur'altédta'qﬁ%ué"ééhjﬁoﬂof%gdlﬁrﬁ h%rc%eﬁw&na@cet at e:

pentane to a colo /% NMR i ndi cat ed
that a 15: 1 (Poh: 8"%(3?'P'gﬁ’§ed %’Pfsm?%%? su gfﬁtﬁ f*ﬁ?é*‘é’r?“ﬂﬁt’% fed in ﬁ”" H NVR
(CDCI 3, 400Nz crudé hattial(was pliifled by cium( chroridtgrapBy 5@r (stica atpiuting. VB (s, 2H),
5. 36 (q15 1 cji_&ﬂoro%eﬁ\gné. Hhe ﬁl‘é%om&ur?&ués%taﬁ\gg as a8co?o%rlésg oil a@ig 4'3&%%? ation 5

TH-NMR (CDCls, 400MHz): 52.15 (m, 2H), 2.31 (m, 2H), 2.44 (s, 3H), 2.49 (m, 1H), 3.4
(d, 2H), 4.49 (s, 2H), 4.93 (g, 1H), 7.32 (m, 7H), 7.75 (d, 2H).

Preparation 7

20

uinazolin]-2'(3'H)-one"

C cr
N
a H

25 “-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, 2.4mmol),
potassium carbonate (400mg, 2.9mmol) and 18-crown-6 (767mg, 2.9mmol) were
combined in dimethylformamide (8ml) and the reaction mixture heated fo 80°C. A
solution of the tosylate of Preparation 6 (1g, 2.9mmol) in dimethylformamide was added

30 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 coliected




20 Trans- 3-f(benzvl oxv) net hvfcvcl obutanol OH To a solution of the
p-nitroester of Preparation 4 (1.64g, 4.8mol) in 1, 4-di oxane (35nml) 25 was
added a sol ution of sodi um hydroxi de (385ng, 9.6mmol) in water (25ml) and
the reaction mxture stirred at roomtenperature for 30 mnutes. Acetic
acid (0. AWQ2000816%) was added and the nixture concdHIABINAHPIOvacuo. The -
resi due was extracted froma satur&ted aqueous sol ution of sodi um hydrogen
carbonate into ethyl acetate (20nl), dried over nmgnesi um sul phate,
filtered andy @kraljpor Hieeptasen weeecseparatddh end the bgueoanphasede8Rcted wittobthdi ned as a
yel low of | GBa00 Tl (Tthe aREth ethclffid Cracbumd S BB nanl (M 289,
2.20 (m 2H, 2oAr(m s AEAY TR c A 38 (g, 1 ). A. fs oH), 7
(m 5H). WOPDIFENESsatpentmater)if Esge aicibe weue tirates wihyaiariagh methanol

Tr ans- 3- | ( bane ebmbines realds \prddasts verd wutifled by icollirae Biersraatpdraphgtoger shicddgelCp \ 0 11 J

CHa p-Tadu nh | i d 6 ortionw se to a
sti rrgd qso%@?mﬁoﬁai{%%"?e@fgﬁg ﬁ%@%%%%e'ﬁ@g%g%? W%@?@%ﬁ}%ﬁﬂ% 42mmol ) in
pyri di ne (5¢Pypeund eranal-wivielsalifh (68prag 31168l 64tadr e Sstirred at room tenperature

for 18 hour SH-NWﬁ]D'é-QM%@DKOOW): 54 QNMETH) A4 @Al 3H), N@wQHﬁn@k (wheny, es8i due
ydraochlaric acid,

redi ssol ved i n_et acetate o), washed th

(30m ) o s 2eas iy dEbtE AT 20 S Ain A8 @ S0 Ao BoRd®. (30m ).
brine (30m )1H).d2(edH7er(mnB)nES(sutH)sul phate, filtered and evaporated to
vacuo. fhe crude material was puffied by col utmchromat ography over silica
gel eluting wth 15 dichl oromet hane. The title conmpound was obtained as a
col ourl ess dieeario®g 4. 4mmol). ' H NMR (CDCla, 400MHz): 52.15 (m 2H),
2,31 (m 2Hg-CRord4'-{(cis3-Bidroxyidettdcidobuthitdkyi-131-gbirolcwblonéddhe-1 4= 49 (s, 2H), 4.93

(g, I H, 7. ofddh L. 75 (d, 2H). Preparation 7 20
5'-UC s-3-f(are1vg§l0'lv1‘M° 2{8fheon hvl | cvcl obut vl | oxv) -8' -chl oro-1' Hspi r of cvcohexane-1
.4' - pui nazqhd'mgg H-one ~ NH NCO C H

. 34

cl

15 A 2M solution of boron trichloride-dimethyt sulfide complex in dichloromethane (1.8ml,
3.6mmol) was added to a suspension of the benzyl alcohol of Preparation 7 (400mg,
0.9mmol} in dichloromethane (10ml) and the reaction mixture stirred at room temperature
ovemight. A saturated aqueous solution of sodium hydrogen carbonate (10ml) was
added and the mixture stirred for 5 minutes. Dichloromethane and water were added and

20 the resultant solid collected by filtration. The title compound was obtained as a white
solid (230mg, 0.657mmol, 73%).

(a "H-NMR (Ds-DMSO, 400MHz): §1.17 (m, 1H), 1.42 (m, 2H), 1.57 (m, 3H), 1.82 (m, 4H),
- 2.05 (m, 1H), 2.45 (m, 4H), 3.38 (t, 2H), 4.58 (m, 2H), 6.41 (d, 1H), 6.99 (s, 1H), 7.20 (d,
1H), 7.86 (s, 1H). LRMS m/z (APCI) 351 [MH]*

25

Preparation 9
Cis-3-[(benzvioxymethylicvclobutyl p-toluenesuiphonate

CH,
30



25 8' -Chl oro-5' - hydroxy-1' Hspiro[ cycl ohexane-1, 4' - qui nazolin]-2" (3" H)-one

_(prepared as described in Bioorg. Med. Chem Lett, (2004), 14 (18),
4627-4632) (640ny, 2.4mmol), potassium carbonate (400ny, 2.9nmol) and

18-crown-6 (767mg, 2.9mmmol) were conbined in dinethylformam de (8m) and

t he react woeomi/0e26ar e heated to 80C. A sol ution of tberimsghase of

Preparation 6 (1g, 2.9mmol) in di neghyl f ormram de was added 30 in 3 portions

and the m xture heated at 80C for a further 18 hours. The reaction m xture

was partiti Gyedhebas.smen7eriniy)l and pebdiadnesuphofirthioraa d2oiey, @05.4rmé)greand t he
sol 10 ool | oghe 404008 PR SR T 122001000360 rmen i gl | O, The

phases were “Separ at e e aqueo SeXtT B acet at e,
di | ut ed wi t K9QsH) stiering ati5°Gopad rﬂleerﬁeqtimmwre wizsostireth ¢ roam derapesature fps 1§onb| ned

or ?am ¢ phas@s. mrreacﬁ&m&mervﬁsqmmwwmaﬂbr@ﬁahdna@sdnﬁ)swdﬁ@? Wtﬂa bgr at eld with
wat er an mbi ned  crude ucts were purified by colum
chr omat o&r gg‘ﬂ‘%} %‘g’@? a@Jﬁ%E'@ g &pturgted P&‘ﬁ%‘b%ﬁ“ﬁ"ﬁ °{ﬁ°8|‘l'f"0'?y8 ?’h%@ pi§

di chl or onet K{e(md), deadhgver meg!tes:tlre S(Jlmhaﬂzé fitered bochevaperbted tin vdcgo. Therepdand as an

a;f ‘Q’h'4t (ems%dtglal( chr ?ﬁéma ﬁ%hcfa%‘l %Méiﬁa El 1 (2m5 1
(m’ 4H), 3. At ce’rgﬁ)(w hgdzt |I|)Ie compeurpmas gbtpwed(qg. alpotlgérlesioﬁfgag; 0 (s 1
H, 7.2 (d, M.6kmol, 819%). (m 5H) 7.8 (s, | . 10 Preparation 8

8" - Chl or gs 5'spyt ( I 1) } f cycl ahexane- 1.
4'- cu ﬁ)nazolmﬂ QD’% %@W \éﬂgg%%ﬁ ﬁﬁp [ZIX) )%I-F%)S"a_i-ﬁ§§sll\/?l% ?}J‘tl on of
boron tri chi(®r 2ietisn@)itT (ms X 7.8 6n.dbbngiedm, 24). ERMSIE(BHEI4TIMET (1. 8nl
3,6mmvl) was added to a suspension of the benzyl alcohol of Preparation 7
(400ngy, O. %pm)l E iB di chl oronet hane (1 Orl) and the reaction m xture
stirred at r rature overni ght A saturat ed aqueous sol ution of
sodi um hydr déirans3-lrenzieny)nel lohnivtoxued ~ D preed &tirred for 5
m nutes. (i |ng£oq 4 and vvater were added and 20 the resultant solid

collected by ratron. The title conpound was obtained as a white solid

(230mg, O. 657mm| 73% . 'H NVR (D6-DMSO, 400MHz): $1.17 (m 11-1), 1.42 (m
2H), 1.57 82 (m 4H), 2.05 (m 1H), 2.45 (m 4H), 3.38 (t, 2H),
4.58 (m 2H) 41@ 6.99 (s, 1H), 7.20 (d,

20
Method A

Caesium carbonate (730mg, 2.24mmol) was added to a stirred suspension of 8'-chloro-

5"-hydroxy-1'H-spiro[cyclohexane-1,4'-quinazolin]-2'(3'H)-one  (500mg, 1.87mmol) In
25 dimethyiformamide (2ml) and the reaction mixture heated to 80°C. After 5 minutes a

solution of the tosylate of Preparation 9 (740mg, 2.05mmol) in dimethyiformamide (1mi)

was added and the reaction mixture heated at 80°C for 18 hours. The mixture was

extracted from brine (60ml) into ethyl acetate (1x80ml, 2x30ml), washed with brine

(3x100ml), dried over magnesium sulphate, fittered and evaporated in vacuo. The title
30 compound was obtained as a slightly impure cream solid (800mg, 0.96mmol, 96%)..

Method B




Il H), 7.86 (s, 1H. LRVs mz (APCI) 351 [MW 25 Preparation 9

Ci s-3-f(benzvl oxv) net hvl | cvcl obut vl p-tol uenesul phonate .0Q \ CH9 30 WO
2006/ 092691 PCTI | B2006/ 000369 82 Pyridine (14.3nml, 176mmol) and

p-t ol uenesul phonyl chloride (20.2g, 105.9mvl) were added to a solution of
t he al cohwlo mbe/dezeeparati on 3 (17g, 88.4mmmol) in di chpermamcims® (90M )
stirring at 5C and the reaction m xg3ure was stirred at roomtenperature for
18 hours. The reaction mxture was diluted with dichl oronethane (50n),

washed th ol ution of

weshed 41 0 Sl PSRRI E SO SRS RS 0 1 o1 o

and evapor at(eafmgn3.§mredt). in mthwffmwlderﬁﬂélb pliming\a S0 GUwasfaddet m;aswn um

51 os: ‘i)gra%‘-ﬁﬂ§°‘t‘“ﬂ59§'*‘do"@3’“ﬁﬁ') rep A gl AT
| u | | ,

71. 6rmol , 81 Stireg for HSN{{%‘ Wgﬁ %@@?ﬂ-& nggﬁ\e 'ﬁéf"i? (rn S%H),

2.35 (m 52H)9 (1zag154 ZremoB Hp dm@tnwformamndezml) TheSredation Bbeutd waslhé*ate(dmtl H, 7.3

7 7.8
(m (('II_'?ans 3-1( be%zl_ll)\? ox v?rre ré {E/%gpegutvw%oxvefhgné? o?g'%qg{li—hls%?orrof cvcl ohexan
e 1.4'- 15 d&m&%@nﬁﬂwzese@na\are%e sA\py fifiration a"ﬁwaﬁ'!?dwﬁb AgWaRl-Caesi um

car bonat e ( 7i3ersglid Was2dlssoméd xnmloaﬁféﬁdné, Giteredsthiougie GelkePgmanisd buling 8' - chl or o-

5' - hyd | | h 00ny,

L a1 (s Rt ) R BRIe? sMIRg 1 oF deadoriely BBIOTD o
80C. Aft &} Bsqmefﬁiﬁ%@\gaZ@meltﬁ% of the tosylate of Preparation 9 (710ny,

2. 05mol ) '”HCNMF@EdeI RIORRB): dsqrs((;% {H))15-V\/§%m891-ﬁ€214@ﬁ1%|-i§% (E2q), BN m xture

e o P bee A b LD bl R AT (PO

7.3-7.4 (m, 5H). LRMS m/z (ESI) 441 [MH]"*

15 Preparation 11
8'-Chloro-5'-{[trans-3-(hydroxymethvl)cyglobutylloxvi-1'H-spiro[cyclohexane-1.4-
uinazolink-2(3'H)}-one

Ho’\Q,0

NH

~o

=z

Cl
20
A 2M solution of boron trichloride-dimethyi sulfide complex in dichloromethane (15ml)
(\ was added dropwise to a solution of the benzyl ether of Preparation 10 (3.5g, 7.9mmol)
in dichloromethane (80ml) and the reaction mixture stirred at room temperature for 18
hours. The mixture was poured into a saturated aqueous solution of sodium hydrogen
25 carbonate (200ml) and stirred until the effervescence ceased. The mixture was extracted
into dichloromethane (1x200ml, 2x100ml), washed with brine (50ml), dried over
magnesium sulphate, filtered and evaporated in vacuo. The crude material was
recrystalised from acetonitrile to yield the title compound as a 91:9 ratio of trans: cis
products (2.33g, 6.65mmol, 84%).
30 'H-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]



(3x100m ), dried over magnesium sul phate, filtered and evaporated in vacuo.
The title 30 conmpound was obtained as a slightly inpure creamsolid (800ng,

" 0.96mmol, 96% . Method B WD 2006/ 092691 PCTI | B2006/ 000369 83 To a sol ution
of 8'-chloro-5"-hydroxy-1"'H spiro[cycl ohexane-1, 4'-quinazolin]-2"(3 H)-one
(950ng, 3wWeeMmIaZs n di net hytformam de (12nl) stirriBQJ/IB00G@GMas added

pot assi um carbonate (590ny, 4.27m#l) and 18-crown-6 (1.1g, 4.27mmol). The
reaction mxture . was stirred for 10 m nutes before the addition of a

sol ution of Askayof Bewples ¢aaf2 Preparation 5 9 (1.48g, 4.27mmol) in

di et hyl formam de (3ml). The reaction m xture was heated at 80C for 24
hours. The m xture was poured onto water. nethanol (75nl: 25ml), stirred for
10 m nut es Jﬁﬁla?'ﬁ)é“frﬂéeswwﬁ‘és grf@'@P‘él(WMOé"WIPIDEEﬂ@M bg repsuradiusing 88 and washed
wi t h net hanadliowind Bssaggibioebl.was di ssol ved in dichl oronethane, filtered through
Oelite(r)5 and the resulting filtrate evaporated in vacuo to yield the title
conpound as a 9:1 mxture of trans: cis 10 isoners (887ng, 2. 0Omol, 56%.

' H NVR ( CDCIPDE7A0eHAPETB 1erBYNies catplyse thes-hydrgysismaf oF4p’ cyfél°4a‘(em>sml—l) 2.6 (m
2H), 3.5 (dnon&h%sphéte Ay ) Sdendsielribrogtchonis, S5 0 o el Gei@5 (0. 1H),

7. 05 (bs_, 1 enzyme ?H] cZHWP "and gwe%eged cor(nngung’sH%re lnc&g?ed at roo‘nl':temge 41 [MH" 15

Prepar at i on
- Chl oro-5' T-h(efmcruhatss i$ Herohinetes iyt Addftiov @f comingickllyx ayaildbleHytriumobiivatel ohexane- 1. 4

' - oui naggl 'sginﬂlgtloﬁgbrﬂmm?'égsgl]@sﬂ’ add ¢ ﬁng%ncﬂulp@%pfhg ﬁm k'igtdaﬁn of boron

trichioride ¥ e co ex I n or orret hane was added
dr opwi se t o Badsggiereriialy bind dinger picteotifes, dup e pdughobine PERYING it@“([af 59, 7.9mol)
i p-di chl or orﬂaﬂl\hrableds(ﬁ(ihﬁlbeaand plobie reciipht signal, uhish s detested by edsciatillationo m

i

erature 1 ed aqueous
Sor it onof Clfier, 5“%‘*‘“5“ SEg oibatCed diodlf Sl Ko 3 Sl & o B
ef f er vescendemegdadd USTIH% apHvigt efrthe \ﬁ&'@mé-x’fhea@%’@@}’m signah 'ﬁj?l@ﬂeﬁr"ﬂ\?@t hane
(1x200m 35 2><érﬁﬁnrd and sMﬁﬁél@ﬁl‘eWH@tebéIbﬁ&Tﬁ&&mﬂg}oun@ﬁgr%ﬁs féssured g Nl UM

Fecryot ai i setinfiER AR B bl LiHg o Wi SREREBLS ) o oy g
of trans: ciknownPBEiNG !@hl("@f :%g‘l PW@BWPBIOI‘ ergymg is quality controlled and 1ts Ky
Vmax and specific activity determined from kinetic studies before use in compound inhibition
studies. The inhibition of the enzyme, by a test compound, is calculated relative to the
20 maximum and background responses. Using these data a % inhibition value is calculated
relative {o the maximum and minimum values obtained.

Preparation of Working Solutions

A 1000mi stock of buffer was prepared from the following ingredients:

C, 25

Final Stock Soln.

Reagent Source . . my/1000ml
-concentration concentration

HEPES (buffer) Sigma | 50mM 1 50

MgCl, Sigma | 5mM 1

Pluronic® (detergent) | Sigma | 0.025% 5%

Millipore® 18m¢ | 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.



300" HNWR (CDCI 3, 400NIHz): 51.3 (m 1H), 1.5 (m 2H), 1.8 (m 5H), 2.4 (m
4H), 2.6 (m 31-1), 3.8 (d, 2H), 4.8 (m 1H), 5.7 (bs, 1H), 6.25 (d, 1H),
"7.0 (bs, 1H), 7.1 (d, 1H. LRVMS mz (ESI) 351 [MH' WD 2006/ 092691

PCTI 1 B2006/ 000369 84 Assay of Exanples 1 and 2 The abili ty of the
corrpoundsvmzoi)mgmgha (I'V) to inhibit PDE7 may be nmeagps Eche

foll ow ng assay protocol. 5 PDE7A aggdl PDE7/B enzynes cata yse the hydrolysis
of 3',5'-cydic adenosi ne nonophosphate (cAMP) to the 5' adenosi ne

nonophosphaigg, aéd explhi nf“ﬂo@xhé"@éhmp,&lm (BSRDEVé’dQﬂé/%m% i) MP and the

tested compounds, ‘are i ncu room L The 1 ation is
terninated B§9eddetheireqpired V%‘B?ﬁwgrb&ﬁeélt‘f Ve%t%élorogﬁfﬁﬁﬁ%ﬁ'ﬁ}ﬁ%ﬂm JQ'Fe 10
sci ntil | ati eouas pehiexédytrepafmpeystdcofi) BBR ssldtion asolldwsi Ng zi nc sul phate. The
yttriumsilicate beads preferentially bind |linear nucleotides, thus the
product of the enzyme reacti on, rH] 5" AVP binds to the bead to produce a
| i ght si ghalPrepagaiienof ptockl0PBSASOIEIN 5 scintillation counter. The ampunt of
si gnal produced di rectly correl ates with the amount of product forned, and
t hus the actl of. th i S otalned where 15
enzyme and <8 ﬁg?\&vg? g's%ﬂjvgd @ﬁgekf"g%? “éﬁt%ﬁgme%énvﬁg@%c’r YoHG gmﬁ-ﬁ’ﬁ?ﬂyl s neasur ed
fromwel | s apd elquet icd0f givaiumes in@prropriptely, labsliedftuhes Thel 108 BRscilition isg a
supr a- maxi ”%Eab%%ﬂ%"ﬁfoﬁﬁdt@@n%th@ known PDE7AL1B i nhi bitor. Each purified
batch of enzyme is quality controlled and its Km V,ax and specific
activi tylcblet ermined fromkinetic studies before use in conpound inhibition
st udi es. TheAniatifriobofttheostoasf10 thBSAesiaokselytidowaa renesed foaommptonagediandlatiovesd| cul at ed
rerative to i figweh ofREhBHBerRL bRk iR, HERRRRABeA Wikififkoigeg data a %
hibition value is calculated relati've to the maxi nrum and m ni mum val ues
obt ai ned. Pr@'ﬁ‘éﬁ ation of Working Solutions A 1000m. stock of buffer was
prepared fromthe following ingredients: 25 Final Stock Soln. Reagent

Sour ce éﬁ_ﬁg@%mﬂ'@#@ﬁ_&g?!@téﬁ%%&%{g@dt ration HEPES (buffer) Sigma 50mV 1

50 MyCl etergent) Sigma 0.025% 5% 5
MIlipore(r) 18ma M1 |ipore 940
Final BSA
Reagent Volume .
. concentration
1x Buffer stock 9.99 m|
10 % BSA stock 6.25 pl 0.00625%

Preparation of Standard Compound and Controls

20 The compound of Example 75 of WO 02/074754, 5'-carboxypropoxy-8'-chloro-
- spiro[cyciohexane-1-4'~(3',4’-dihydro)quinazolin]-2'(1'H)-one (hereihaﬁer "Compound A")
C was used as a standard. '

4mM stock solution prepared in 100% DMSO can be stored at 4°C. The volume of
25 DMSO can be calculated as follows:

Volume of DMSO (ml) = weight of compound x 250
Molecular weight of compound

30  The 30x Max control is a solution of 100% DMSO. The 30x Min control is achieved using
a 30pM of Compound A in 100% DMSO to yield no enzyme activity. 5 mi of a 30pM
solution of Compound A can be prepared by adding 4.962 m] of 100% DMSO to 37.5 !
of 4mM Compound A,



purified water The stock buffer was adjusted to pH 7.4 at roomtenperature
and then filtered through a 0.2 pmfilter. The stock buffer is stable at 4C
for I nonth fromthe date of preparation. WO 2006/ 092691 PCTI | B2006/ 000369
85 On the day of experinent, Bovine Serum Al bum n (BSA, available from

Si gma) wawo 20929t 0 t he required vol une of buffer tecriBedmiBe0. 00625 % BSA
final solution. This was achieved &y preparing a stock 10% BSA sol ution as
follows: 5 Preparation of stock 10% BSA solution | g BSA was di ssolved in

10m purified water, m xed by inversion to ensure honogeneity and aliquot
in 100 pi VMS in appropriately |abelled tubes. The 10% BSA solution is
stable at - or up to 6 nonths. 10 An aliquot of the stock 10-% BSA stock
solution was renoved fromstorage and allowed C to thaw out at room
tenperature before being used to create the BSA working solution as

fol  ows: 15 Ctheadyadfiassay,ahe 10Nl aveakiuffer wiSArepaed vs ldethifed iprdvionsly afdSA  Reagent
Vol une conc ration. 1x Buffer stock 9.99 ml 10 % BSA stock 6.25 | 0.00625%
Pr epar at%gnﬁgétogﬁégﬁﬁtgpéedﬁgnpound and Controls 20 The conmpound of Exanple 75
of WD 02/ 074754, 5'-carboxypropoxy-6"-chl oro-

spi ro[ cyci ohghetdeudiedt' - (3', 4' -di hydro) qui nazolin]-2' (1" H-one (hereinafter
Compound A") was used as a standard. 4nmM stock solution prepared in 100%
DMSO can be stored at 4C. The volune of 25 DMSO can be cal cul ated as

fol | ows: VolFRemeaahf neBMBEON (afiehzymentbe dat wasf deteomiped. iaad the2Bmuni\if|epgymear wei ght  of
control 15 4ot z@?ﬁbﬁ“i“m@m&{“%’sﬁ'ﬁ}@c@““t%“@"kﬁmﬁ’ﬁ*%‘)‘%/m%&wgm
egiyme acti \ﬂ(%f"?.reafg‘?ﬂpr?ﬂf&ﬁc 'Wa%FﬁHP@ﬁgBﬂ%r?f)B‘@ﬂ?ﬁe%' gé“mprepar ed by
atldi ng 4. 962ertlydralfsed dOrrig DiesOut®ofdne dssdy. of 4nM Conpound A. WO 2006/ 092691
PCT/ 1B2006/ 000369

Enzyme solution
15

The optimisation of this assay has been carried out using cell lysate containing full length
PDE7A and PDE7B enzyme. The concentration of the enzyme in this cell lysate sample
is unknown, so the specific activity of the cell lysate is used as a measure to ensure that
the same activity per well is used despite an); batch-to-batch variation of
20 concentration/activity. '

Preparation of PDE7A/B enzyme

—~ PDE7 stock enzyme was prepared and kept at —~20°C in appropriately sized aliquots to

(, 25 reduce the number of freeze/thaw cycles. The following table shows the volumes
required to make 9mis of PDE7A/B enzyme solution. PDE7A is diluted to 1/8000 and
PDETB to 1/10000. ’

30



86 Method On the day of assay, the Ix final assay buffer was prepared as
detailed previously and 5 kept on ice until needed. Kinetic Studies For
each new batch of enzynme, the KR, was determ ned, and the anount of enzyne
10 required to obtain -1000cpmsignal in 45 mnutes, whilst remaining in the
| i near porwOQev6/092691t he reacti on progress curve, was aFsggBzge/omdal |y <10%
of available eH -"P will be hydrol ys¥d during the course of the assay.
Enzynme solution 15 The optim sation of this assay has been carried out

using cell |ysate contgrming Ul 1T&@OT of FeBe7] Vi bf BB EOvardIE. | The
concentratiopn of the enzyme in t hi s I at e nowj, so the
speci fic act|midyeof the "Ft% Iysatéfocédug%‘isi{‘ %a}@&lsure @ﬂg #e t hat

the sane actjvity per vell 1s used |déspite any |batch-to-bal&Eizymarijati on of
20 concentration/activijty. Preparat|ion of PDE7AB enzyme PDEg,StocK enzynme
was preparediand kept t -20C in apnropriately |sized aliquots tao (25 reduce
the nunber of freeze/th&WEHcl e5100The fol | owi ng Agabl e shows E(fbe val unes
required to make QM s qfgitlEéANdRBkenzyne sol ution.” PDE7A is| diTuted to 1/8000
and PDE7B tp 1/10000. 2606/092691 PCT/+-H2006/ 00036987 Vel. of PDE7

Vol . of Buffer + Overal YFOR “®5]14gt i on st ocKg7gi | ut ed SO4.edBSA |(pL)
Dilution of ;9@';7) EnzynmbsﬂecsolutlonPDHB 1: 100 5 495 1:100 djlution|of stock

1: 40 di | uti op”BF*25 975 This* @R me 2 B5iWion SR Fth&F T afitkia’ Avhen ali the assay
components are dispensed into the assay plate i.e. 14 ul enzyme

solution is dispensed into a total assay volume of 30ul, giving an
( overall 1/8000-enzyme dilution.

» PDE7B 1:100
dilution of stock
1:50 dilution of
above solution

5 495 1:100

20 980 1:5000

PDE7B _ — -
This enzyme solution is further diluted when all the assay

components are dispensed into the assay plate i.e. 14ul enzyme
solution is dispensed into a total assay volume of 30ul, giving an
overall 1/10000-enzyme dilution.

Once the enzyme solution was prepared it was kept on ice prior to usage.

Preparation of 50 nM Adenosine 3, 5’ Cyclic Phosphate (CAMP) Substrate solution

The substrate is composed of a mixture of unlabelled cAMP and cAMP radiolabelled with
tritium (*H]-cAMP). The specifications of the stock of [*H]-cAMP will detemmine the
volumes used.

10 The preparation of 9 ml of substrate solution using a [*H]-cAMP stock which is 1mCi/mi
and 24Ci/mmol (therefore 41.66pM) is described below:

K for the enzymes batches to date is as follows:

15 PDE7A-20nM PDE7B - 100nM



This enzyne solution is further diluted when all the assay conponents are
di spensed into the assay plate i.e. 14 | enzyne solution is dispensed into
a total assay volume of 30ld, giving an overall 1/8000-enzynme dil ution.
PDE7B 1:100 5 495 1:100 dilution of stock 1:50 dilution of 20 980 1:5000
above sol uWP&Pl SOPHYB This enzyne solytion is further RGTIBAYEHRE® al | t he
assay conponents are dispensed into ¥ he assay plate i.e. 1441 enzyne
solution is dispensed into a total assay volune of 300, giving an overall 1
/ 10000- enzynheladsay i‘thlﬂ'nes@mekblﬁsméylmnsmbmﬁlbmwﬁmmprtetplwsaﬂ' volumeas kept on
ice prior to e. epar.ation _of 50 nM Adenosine 3., 5 Cyclic Phosphate
(CAMP) Subst Pﬁ@’é%ﬂfé‘% Pr %‘ © SPREY PRGOS conposed of a mxture of

unl abel | ed cAMP and cAMP radiolabelled with tritium ([3H -cAWP). The

speci ficati ORge fifal ésgﬁy [§Al\9|‘l9]l6f 0§5n9l]1§-]eqﬁiéwpsow5brw HR1- P W8 drélferedv Ol unes used.

10 The preparation of substrate solution using a [ 3H] - cAMP stock
whichis 2 nGInm and 24C\/mm| (therefore 41.66M is described bel ow. Km
for the enzy mdﬂaﬁtﬁimssélﬂtnodatae prepar@s b alilirgviD:8 il of PEEAMP Qudvb BERéB- 100nM WO
2006/ 092691 PCT/ e assay requires 15 pl of substrate
solution to bA‘g’ ?1'3 Sgg%fo’ﬁ asﬁaf%yﬁ] assay volune of 30 al, ie a x2
dilution in the assay pI ate occurs. The final assay [cAI\/P] of -25nMis

required, soq | ution was
prepared by mg%%} | Ev%ﬁ/gét med%y%l(ﬂg 9% arﬁHQsSBig&lniewth 8975

pi of assky HeiRtiaton vipise ‘é‘%a%% é%eﬁ‘f"l‘tﬁﬁt%ﬁ°?§fa”cwblﬁaf§”b|5?'&"rﬁ"ﬁ%l by taki ng
3 sanpl es of whbtreh addeti@nd thetubed cHuhteh ok & Bdontitsibf a dfbrogkaat. sci nt (1) (a
sgintillation cocktail, available fromPerkin Elnmer), / was then added and
t tubes counted on a pcounter on a dpm program

The concentration of radiofigand is determined by the following equation:

[Radioligand] (M) = DPM
15 (2.22x10%) x (specific activity) x (volume of sample)
(dpm/Ci) (CilMol) WL

The concentration is then divided by 2 to allow for the x2 dilution occurring in the assay
plate.
20

Preparation of 6.6 ma/ml Yitrium Silicate PDE SPA beads

Phosphodiesterase SPA beads (Yttrium Silicate) are available from Amersham.

27N

25  Following the manufacturer's recommendations the vial of beads was reconstituted using
28ml distilled or deionised water (~20 mg/mi). The reconstituted beads are stable for 1
month when stored at 2-8°C. To prepare the beads for the assay, the reconstitufed
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
30 pl of the ~6.6 mg/m| beads are added to the 30 pl assay, giving a final bead
concentration of ~0.2 mg/well.

Compound dilutions and “background” wells were made 30 stronger than required in the
35 assay plate to allow for 1 pl compound to be diluted by 29 ul of other assay components
(14 pl enzyme and 15 ul radioligand). Thus for a final assay concentration of 10 pM, the




| ~ The concentration of radioligand is determined by the follow ng equation:
[ Radioligand] (M = DPM 15 (2.22x10") x (specific activity) x (volunme of
sanple) (dpmiC) (G /Ml) (L) The concentration is then divided by 2 to
allow for the x2 dilution occurring in the assay plate. 20 Preparation of
6.6 ma/m YttriumSilicate PDE SPA beads Phosphodi esterase SPA beads
(Yttrium SMO2086/09369ar e avail abl e from Anersham 25 Fol poriB2epslobsso

manuf acturer's recommendati ons the visdl of beads was reconstituted using
28m distilled or delonised water (-20 ng/m ). The reconstituted beads are
stable for | - i r t he assay,
t he reconsti %olﬂﬁggﬁ%%%ggat\%gggﬁg] %%%ndp% gf-'c{‘%;{aglgé ﬁ%tﬁ?lﬁﬂ{{w%ﬁgﬁgéo&?gtl |1 ed

wat er (-6.6 #@/sHPAied PHO0KHAMREO (aAre MaderuP2 4 iR @owdsh sebaHssiopsls Thigr ed /

agi t at ed whi fegtiired 18R 3B Filufien in BMSBCo bk malle.t he -6.6 ng/ M beads are added to
the 30 pl assay, giving a final bead concentration of -0.2 ng/well.
Compound di l utions and "background"” wells were made 30 stronger than

requi red fn Assay Pe®CaIssay plate to allow for | pl conpound to be diluted by
29 pl of other assay conponents (14 pl enzyne and 15 pl radioligand). Thus
for a final say concentration of 10 pM.  the WO 20061092691

PCTI | B20061008385 °°@©°“86H‘666’ﬁ65q“rﬂ?§t'“tﬁé‘ sijitable, fuiirell aspry RIGRIBIeHEtEMdi t i on

pl at fe. 4 mM ﬁﬁdﬂ@&ﬁeg@ént@@ﬁ?@l)dﬂidonhaﬂad ShmbisaMﬁéTw%@&%{a?Bmtbohe assay ma%e upb@
4mM from powder m,SSi o Ihis requires 1/13. iLhutian i to be
mde. | 5 hosageie BIREGIVATE Rasp Rl suiR o PeRLpaipe st B A Boet abl e

mul ti - wellD asseeninglcampoundwentiesttatibry of HpMpIThe plateceascthén sested\usindcii dlaten, 14 1 d

enzyme sol Ut Lo Wiinkliey GG eBellifs BN gPhBbie dlldoned by 15 b

s(gbstrate solution (le: nal assay vol une a final 10 screening
conmpound concentration of I AM. The plate was then sealed using a plate
seal er and i B ubatiad Silcate FOB4ISFRIIaas Were thedr addbd, Bhsurifg coidnpstining sshaker. C

30 Al Yttriu il icate PDE4. beads were t hen ded,. ensuring constant
stirring of MepeadsiBhle oiandehlied ih R R) Fiaky i o e moLER IS0 The
pl at e wad5t hplatessealeranduistubgted at room temperature for 30mins on the plate shaker. The

beads were then allowed to settle for 30mins, before spinning the plates for 1min at

200g.

The plates were then read on a suitable radioactive counter, for example NXT-TopCount
20 ™ (available from Perkin Elmer) using the relevant protocol (30 second read time per

well).

The data was fitted to a sigmoid curve using a least squares algorithm.

C\ 25 The I1Cy value was converted to a K| value using the Cheng-Prussof equation:
ICso
Ki=
30 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:
35



15 plate sealer and incubated at roomtenperature for ‘3omns on the plate
shaker. The beads were then allowed to settle for 30m ns, before spinning
the plates for 1mn at 200g. The plates were then read on a suitable
radi oactive counter, for exanple NXT-TopCount 20 ne (avail able from Perkin
El mer) usiw@2aob/es26@l evant protocol (30 second read ti rETIB2006/008360). The dat a
was fitted to a signoid curve using & | east squares algorithm 25 The 1C60
val ue was converted to a K, val ue using the Cheng-Prussof equation: 1C50

= 30 1 + Fradioli anfGamifieNyDEK PDEFANMPI|\K actPDE of the conpounds of
the present invention was teste accordi ng é}@ t he above protocol. The K
val ues obtained are as follows: 35 WD 2006 d 691 PCT/ 1 B2006/ 000369 90
Exanple No .K | PDE7A |(InM K; PDE#A - (nM $#861.9 4.6| 2 3.1 13.4 Exanple 3
5 The follow ng exanplgTtHtusStTaEes the enbogigments and princi ples of the
i nvention and conprises the use of a potent and -seldctive inhibitor of the
PDE7 5' - ( 3-
( Car boxy) propoxy) - 8' -chl orospi ro[ cycl ohexane-1, 4' - qui nazolin]-2' (1" H)-one.
The structure of inhibitor

-(3- (Car box )progoxy)-B' -chl orospi ro[ cycl ohexane- 1, 4' - qui nazolin]-2"(l"H)-
onels: O RN1I1 0 C 10 Assay of ExamDie 3 Animals for in vivo
nodel s 15 sMaITﬁe LM6vAGY Exdw iRstraed theVeribgfimegts khd pAdfdis Do thal inedtidnraman Char | es

R ver (I\/ansto commprises the use of a potent and selective inhibitor of the PDE7 5'-(3-

(Carboxy)propoxy)-8'-chloraspiro[cyclohexane-1,4'-quinazolin}~2'(1'H)-one. The structure

C’ of inhibitor 5'-(3-(Carboxy)propoxy)-8'-chlorospiro[cyclohexane-1,4-quinazolin]-2'(1'H)-
i oneis:
Ho\n/\/\o
° NH
N~ "0
10 c M

Assay of Example 3

Animals for in vivo models

15 Male Sprague Dawley rats weighing 150-400g obtained from Charles River (Manston,
Kent, UK.) were housed in groups of 4. All animals were kept under a 12h light/dark
cycle (lights on at 07h 00min) with food and water ad fibitum. All experiments were
C/L carried out by an observer blind to the treatments and in accordance with the Home
Office Animals (Scientific Procedures) Act 1986.
20

Chronic constriction injury (CCI) rat model of neuropathic pain
The CCI of sciafic 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
\25 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



Kent, UK. ) were housed in groups of 4. Al animals were kept under a 12h
light/dark cycle (lights on at 07h 00Omn) with food and water ad |ibitum
Al'l experinents were carded out by an observer blind to the treatnents and
in accordance with the Hone Ofice Aninmals (Scientific Procedures) Act

1986. 20 OWoaps®Izsenstriction iniury (CCl) rat nodel ORCTABAOGPUBHI ¢ pain The
CCl of sciatic nerve was perfornmed a8! previously descri bed by Bennett and
Xie (Bennett GJ, Xie YK A peripheral nononeuropathy in rat that produces
di sorders of ppximal tosthe seiaticdrifulchticn, b bsertingeforsepsnunganthe paive a8d ttemen@7, 1988) .

i i o wde e e Sl B S et hen

transferred taﬁi%g'%m%ﬂlt'ﬂgﬁqtir??‘%nﬁ?ﬂ%? feft 6?‘?@%&8@? 5?9%8?%”%13 pf°ﬁ%‘{“"i)‘f’??cedur e and

anaest hesi a mepeatediunitd ligatures #-Gsikpeery tied Roselyrapeund demerve Mith aphion 1mas  cut

al ong the 4 ingafy f%q%&éﬂjbn%@,@fa?ed il REeOMDN sciatic nerve was exposed at the
y

mddle of the thig l unt di sseCtron through biceps fenoris. About 7mm
of nerve was freed WD 2006/ 092691 PCT/|1B20061000369 91 proximal to the
sci ati c bi f urAsadssment obstaticane tinami diedvaiapstheiatier t he nerve and the nerve

gently | iftecgtggta”%&niglhe_ thigh. Suture was pulled under the nerve using

forceps and tTe sinple knot until slight resistance was felt and then
doubl e knot t édimajswerp hakitated t© Wikgdottere tasheages brief 19 theiassegiment @ liqdynia. si | k)

wer e Iti edhd ptaialcxéu@dyﬁw&sds b%al&[twﬁh Wic%ﬂt;n?d?%@l‘re}ﬁﬁﬁs _‘ésrs&ti'ml@i Weod DA, | tnﬁl si otn
was closed in.la . Assessnen S nami.c ynia.in the ra
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t Ef) assessmertbe plantal suldgenplahind pawsStEath goraFiep dyiniwas \enslied taltheapayd fdoya _

appl i cation Ghatfllh &le®¥%c, BRlitPa md%laye%nsé’m%éa@bﬁcea\bihhiaﬂ@l' rSapohdeA ) 1N

ascending order of force (0.6 . 1.4, 2 4 6, 8, 10, 15 and _26 granms) to
AP ne phant d6 aonrEouag et atpblited Meash wpbSlered TN WS SRR t o t ho
paw f or al5 nevelomwutine odne6thste produmed meithc_iraNaM arhtjsuma;hqenm/smunst& oco@ininged. Once a
wi thdraval refpARRE, dés??]rﬁitnégd??ﬁe‘ab!en'&téh% W@giﬂﬁ%%ﬁbdcﬁﬁé%‘? Thk Righeld réﬁgs

re-tested, starting w anen ow the one that "produced a
wi t hdr awal | aﬁﬁ&a%lﬂ‘%gé'lﬁmqsy”ﬁ}haﬁﬁh@m 3 IEPRONFA: HYyS reRressntathine q’gofa%ﬁend-i ng
force sequencEachiahimal hea bttt hidd paved tesied i thiscnanhbre Thieglbeest afmourt &f fode 269
oo o R PRl Pl B3Nl ire ARISEST gyt O
amount of 2G or¥igtic alledypiprwag defined|gsdiresent if aipelh &EPaKed R S @fs Oplash.
wi t hdr awal t ith&s ag) whidhR¥\IhhoduBuginaisbe raf (SélatMJc BRhiwen BNHagHsa g, diagh ned as
present if arﬂe%kigh 5@5%3#8 r}ﬂg qy&a%icaco%doﬂyr!ty& r%char%al laf?o%?nia in rat models of
neuropathic pain: are they signalled by distinct primary sensory neurones?
Pain,1999;83:303-11).
25 ‘
(: Dynamic allodynia
Dynamic allodynia was assessed by lightly stroking the plantar surface of the hind paw
with a cotton bud. To avoid recording general motor activity, care was taken to perform
this procedure in fully habituated rats that were not active. At least two measurements
30 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 proéedure 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
35 commencing stroking (Field et al, 1999).

Data analysis



than, 4g, which is innocuous in naive rats (Field MJ, Bramnel|l S, Hughes J,
Singh L. Detection of static and dynam c conponents of nechanical allodynia
in rat nodels of neuropathic pain: are they signalled by distinct primary
sensory neurones? Pain, 1999;83:303-11). 25 C Dynam c ail odynia Dynam c

al | odyni a W@06H8¥8ced by |ightly stroking the pl ant arpclumBbaeecosés t he hind
paw with a cotton bud. To avoid rec8ding general notor activity, care was
taken to perform this procedure in fully habituated rats that were not
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was consi dere resent If I'mal s responded to t e cotton stinulus
within 8 Secaal ‘Wfsr\‘ﬁenm ng stroking (Field at al, 1999). Data anal ysis
WO 2006/ 092691 PCTI | B2006/ 000369 92 Al the experinents were conducted in
bl i nd. Wen tEQ?ct% 5 ) ,
technical ly pc T
replication. 28 g 5 a0 AVRGHEC #QdiBssed as nedi an [ LQ UQ] and anal ysed
by Mann Witney U test Dynam C aI I odynl a was expressed as arithmetic nmean
SEM and se fe t
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one on CC/ - nandlgailenlammdlaoplmn@f/anmabm ftigalys compl@elkimhewiovsaFgllowinbi bi t  paw

It hdrawal t RgQsh hmrgsat@fdlsaapn&e@a%t s‘dnxlnﬁ@qotuamvsfnmEéeeéhmuﬂlMdaﬁ@t ingn and find
ton bud sti nmul us Jnocuous. Fol l.owi ng nerve

i cation of C
Dy hre Srehpen dostaitoad QOHEE:I60M. Fimh e s PoRcsioebt PigE
i ndi cati ng t leshibitde \typicap stetit amf dyiaeici alodynit wyprasescaml thechaseline résooded 14 days

post surggry béanlenﬁlz Sest WERI RisgeflqlyRiseal re%e@t?vbl? n‘i"%ﬁ' aﬂm%mrﬁes@dll@ﬂf}{’@' ¢

responses and t basel i ne reécorded 15 before were < < 4
sec, respect |“??8?’$§e‘? fgmgjned W'ﬁtﬁméhrm’ﬂﬁ‘@%téhea‘?xp‘ifmﬁ’ﬂsd" thP é‘%%‘ﬁéré%teﬁ’ 8’ F? ned
consi stent t IFolowingaondl (POR amﬂmetratume IR-8-(Carbostyfpropeky)@l-ehiordspiedidyeidheaxansd p.

FO' l(gw'( ggr 823'45 féLP Q}olﬂt/j?ﬁ é—l %R{}?%? gg Intrio Cg)//kg? r?]versed the maintenance of CCl-

1 4" - qui nazol'ﬁdh‘]edz a(f'andstﬂﬁ@C@tbodzmamaa e JaRAnReNt magnas (e 4A eAdFlgdBht enance of
CCl - i nduged Taé MEDCToRStticOaraadyhamia lallsaghyis werel Th@kglariesmignenRseatveyemaer (Fig 1A

and Fig 1 B) both end points produced a peak effect at 1 hr post administration. The highest dose
showed an anti-allodynic effect in both behavioral tests from 30 min post dose (p<0.01 vs

vehicle-treated group). It reversed static allodynia with a curve profile comparable to

gabapentin (100 mg/kg, PO) while its effect in dynamic allodynia is less potent but
. 25  significantly different from vehicle treated CCI rats (10.2 1.4 vs 3.740.7 at 1 hrs post
C administration).



20 The MED for static and dynam c allodynia were 1ng/ kg and 3ng/ kg
respectively and both end points produced a peak effect at 1 hr post

adm ni stration. The hi ghest dose showed an anti-allodynic effect in both
behavi oral tests from 30 m n post dose (p<0.01 vs vehicle-treated group).
|t rever s8WO02008/0926%1al | odynia with a curve profile conp4rdBio6/08369gabapenti n
(100 mg/ kg, PO while its effect in ¥ynamic allodynia is |ess potent but 25
significantly different fromvehicle treated CCl rats (10.2 1.4 vs 3.70.7 at
1 hrs post admnistration). WD 2006/ 092691 PCT/ TB2006/ 000369 93 a STAITC
16 S - Vehicl e. Gabapentm X@8mgl kg p.o. 6 m'44,TlI1 maho- p.n_ -k- 0.3 ww
4 3F1 t3 2 1B,051234 Ti- port drug (h) b. DYNNMC 15 ... -S-
Vehicle ** CGabapemin |00pg/ kg, p.o, 10 .. B PEEB447?M ol ko, n.n *. ww .. -*-
0.3 5t3 BL 0.5]|1 2 3 Tinmesgportadrug (b)*Flgpdn I@pdeer of

5' - (13- (Car boxy) pr opoxy)# l;or05pi 1 o] cycRdiEkase-rp 4' - |

qui nazolin]-2' \ Satd ] f ol Toki ng oral adninistration on CCl
5 -induced (a) &st*at ifc/B al | oﬁbi a. Baseline (BL) paw

BL 05 1 2 3 4

Time post di'ug (®)
— b. DYNAMIC
C 15- |

—B— Vehicle
~¢-- Gabapentin 100mg/kg, p.o,

104 PD-344,771 mg/kg, p.o.

; —&— (0.3

£ —¥—1

5_ . 3

] ‘ I 1 1
BL 05 1 2 3 4
Time post drug (b)

Fig 1. Effect of 5'-(3-(Carboxy)propoxy)-8'-chlorospiro[cyclohexane-1,4"-
quinazolin]-2'(1'H)-one and gabapentin following oral administrétion on CCl-
5 induced (a) static and (b) dynamic allodynia. Baseline (BL) paw withdrawal thresholds
L, (PWT) to von Frey hairs or' paw withdrawal latencies (PWL) to a cotton bud stimulus
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).
10  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.




(PWI) to von Frey hairs or'paw withdrawal |atencies (PW) to a cotton bud
stinmulus were assessed. Follow ng conpound adm nistration both PAW and PWI
were re- assessed for up to 4h. Data are generated from 6 ani mals per group.
The static allodynia data is expressed as nedian (force, g) [UQ LQ and
anal ysed bWO20e619260hi t ney U test). 10 The dynami c al | oPgTiBR0G6503s9pr essed as
arithnmetic nean SEM and anal ysed by (Pne- way ANOVA foll owed by Dunnett's
t-test). *P<0.05, **P<0.01, ***P<0.001 vs. vehicle- treated group at each
time point. \MRimk906/ 092691 PCT/I B2006/ 000369 94 dCainms 1. Use of a PDE7
i nhi bitor for the manufacture of a nedi canent for the treatnent of
neuropathic pain. 5 2. Use as claimed in claim| wherein the PDE7 inhibitor
i s a sel ectiveUsDef7a PREY tinhibtder, for3the (rasufgeture| o iapraeriqamest faf the treaimest efi m 2
wherein the Pgﬁgpdtm@bgmtor is a conpound having the follow ng formula (O,
(1) or (III) [~ N~ 41.1 XIl~ X31i ?--'-~~z AAl1l0ayYalZ XaNZ
(r) (rn) (III) in V\/nlch, a) X1, X2, X3 and X4 are the sanme or different and
are sel ect ed 2f Useras clainlNyd ipclaimi idewreirtae PRBT inhibitos istaheiectivad’DEF inhibitorgr oups X1,
X2, X3 and X4 si rrultaneously 15 represent a nitrogen atom or, - CGR1, in
which RL is selectedf gl %&'{ | ower al k n%( or | ower
alkynyl . t hedeUg R ARMEHR gt 5L piE Tt PO PR 7 Gem G i o
several groups fQRdWwingGomulk g (0o, X5-R5 in which, -X5 is selected from: -
a single bond, - |ower alkylene, | r aIkenern= | ower al kynyl ene,
optional | y interrvmthlo sen from0, S, S(=0), S
or N, , 25 the )car el groups.Xei pg unsubsti tuted or
trbstltuted Mh S X .

Xll

10 4 “, ,
) (i Uy

in which,

a) X4, X2, Xs and X, are the same or different and are selected from:

- N, provided that not more than two of the groups X,, Xz, Xs and X, simultaneously

15 represent a nitrogen atom, or,
- C-R', in which R' is selected from:
- Qt,or
- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted or

substituted with one or several groups Q2;
20 - the group X*-R® in which,
-X5is selected from :
(V - asingle bond,
- lower alkylene, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, S, §(=0), SOz or N, ,
25 the carbon atoms of these groups being unsubstituted or substituted with
one or several groups, identical or different, selected from SR®, ORS,
NR®R’, =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
30 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, S, S(=0), SO, or N, or a bicyclic group,



one or several groups, identical or different, selected from SR6, ORG6,
NRR, =0, =S or =NNR6 in which R6 and R7 are the same or different and are
sel ected from hydrogen or lower alkyl, and, R5 is selected fromaryl,

het eroaryl, cycloal kyl optionally interrupted with 30 C(=0) or with 1, 2,
or 3 het erweRosndzshosen fromO0, S, S(=0), SO2 or N, oxaBadokedeyde optionally
interrupted with C(=0) or with 1, 2,9%r 3 heteroatons chosen fromOo0, S,
S(=0), S2 or N, or a bicyclic group, WO 2006/ 092691 PCT/ 1B2006/ 000369 95

tS glezgt groups mb(egl8 nghtgésatgmps tbenh@dnéabstmwérlshbgﬁﬁﬁbmhmnews@vera'?@e&@gﬁl g ﬁug _

in which QL, @, @e% 8? Pféoéafﬂﬁéerﬁv‘lﬁﬂf?‘f'%frag‘ﬁltogg% yasr”bgtg Cg"é’ﬁ‘ from ,

hydr ogen, hal og&m;chQPkLQNmaréimwmﬂrﬂ(ﬂ)a(eﬁl-@nﬁaﬁaseleéiéﬁfrorﬁﬁ( =0 R2, C(=0) OR2,

SR2, S(=0 R2, C(F@. g%l}g-n? &IR%B -'@(o% NR3R NR2- @ NR3R' or NR3-Q R2
t C(

in whlch le Seﬁfil ) or S02 als selected from
hydr ogen,3 CN, SOP) QQSTO)BO\&(T ﬁR ﬂo )-NE§P2RH RERY ReR’s@me or
different and ar &R¥¥| RRI-QMRPROGANR-dGRYINOGOH, Q I0selected @M @(l:NRj opgm)j onal |y

ncerupted wt bl o O Aoliors i RSN oo o L R i ol Lonal

interrupted with et odt hosenfromO0, S, S(=0,
S02 or N, or Q4- e@ctwaﬂheﬁsme@rpiaﬂemaandwqwe@teﬂuemed with C(=O) or with | or
2 heteroatonms chasefydfogein 0, S, 5(=0), SO02 or N, in which 15 - 4 is

sel ected,from (CH2 F r Qne t erga msel ected
fromo. o N ) e EoRhal moured 1B} B Bl Sos Pk o

optional |y substi t utyddaliy tohtidnelive intearupted WitDFC(5®) oNRitR"'1 |0n 2V\Hlﬂter¢at¢rﬂ3 and R' are
40 “ns an | nt eger e TRnO, SET)SSRE N, b, M‘*&'ﬁ“‘ﬂé"a‘mm‘“@déﬁf g
unsubstituted or suffxGEE: ¥ °ﬁ28?fér°6tf°m§8'\‘f§?%{r°'€;poép§ gég $from | over
al kyl , hal ogen, CN,wi@3, 503H SO2CH3, C(=0)- NHS2- CH3, CF3, OR6 COORS,
A=0 RO, JROR . NRA=O R a4 G "Rl FronicH5Y N@?F%kl .aaevwg{eehma%%ﬁ@d R are

the same or different and are S | ower al kyl
optional |y substituted w Peferoaamselestadirem Super N, é‘é’feéé Y g joeer @RMYICOOR or
NRR8 in which R and R6 ar eheby gioogsetieingroptianaty substituted with lower alkyl, OR' or

NR'R” in which R and R” are the same or different and are
selected from hydrogen or lower lower alkyl;
20 - nisaninteger selected from 0, 1, 2, 3 or 4;
these groups being unsubstituted or substituted with one or several groups
selected from lower alkyl, halogen, CN, CHs, SO3H, SO,CHa, C(=0)-NH-SO,-
CHs, CFs, OR®, COORs, C(=O)R®, NR°R’, NR®C(=O)R’, C(=O)NR®R’ or
SO,NRPR’, in which R® and R’ are the same or different and are selected
B 25 - from hydrogen or lower alkyl optionally substituted with one or two groups
(y, selected from OR, COOR or NRR® in which R and R® are hydrogen or lower
alkyl, and, '
- R%and R’, 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
30 or two heteroatoms s;elected from O, S, S$(=0), SO,, or N, and which may be
substituted with, .
- (CH2)-Q5, in which n is an integer selected from 0, 1, 2and 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
35 lower alkyl, or,
- a lower alkyl optionally substituted with OR’, NR'R”, C(=O)NR'R” or
COOR' in which R' and R” are the same or different and are selected from,



al kyl, and, - R6 and R, and/or, R3 and R, together with the nitrogen atom
to which they are |Ilinked, can forma 4- to 8-nenbered heterocyclic ring,
whi ch may contain one 30 or two heteroatons selected fromO0, 5, S(=0), S02,
or N, and which may be substituted with, - (CH2), @, in which nis an

i nteger seV@as@926om 0, 1, 2 and 3, and 6 is a 4- tRETABABGNE36Ad
heterocyclic ring which may contain &e or two heteroatons selected fromOo,
S or N and which may be substituted with a 35 |ower alkyl, or, - a |lower

al kyl optionally substityioed with OR, NR R', C(=0)NR R' or COOR in which
Rand R' are the sanme or djff : | 8t f ! 92691
PCT/ | B2006/ 000369 96" ﬂ&%ra%f%"%r 'gFE&?‘”%Etviﬁﬁn‘Z*?P@ sU %pﬁ"ﬁ'g@g{/\%th OR or
COOR. in which Ris hdeVQB‘@QGHOU?quélM?“%I kyl and, R and R' together with
the nitrogen atom t & ¥y RHodetmelwithtRe hiirdtlsf dtomaaWhibiOthey &re lifked,-cah foramenmber ed

het er ocycl.i c ring, ich_may contajn one or two heteroato selected from
0, Sor N’ or, - whéh t%la-gﬁ%be}@{]gwgteﬁocyc(g%rrgger\ﬁhlc&_ ﬁ%y ‘foﬁénggeuboét' Puents R1
may form toget her whetaroatoms selestelddmm#d. SrosNtas, whi ch t hey are attached, a

5-menber ed helREPRYSdIYG bbthPebr&sRAI-RS D SubsthidntsFgRayabRMbgutth: Qi tanal Iy a
second het eroatom sel ecte romQ C%_é)r% 1t(>) b) Xis I,O or NR9, in which RO
is selected CRYM atoms fRvhichtasy argritacapd, agrpemberg OGYFlig\ING CRTBRISING Al kenyl or
| ower al kyny Injtrofénesiam gridoappienaliyea segondietenstiant selestbddom G@stNi t uted wit h
cycl oal kyl, optionally interrupted with 1 or 2 heteroatorns chosen 15 from
0, S, S(:(%), SA2 or N cycloal kenyl optionally interrupted with 1 or 2
het er oat ons EhSEMOFNRBninwhicksR® isselegted ®9 or N, aryl, heteroaryl, ORILO,

10 or NR1ORIHydiogenpdONoOH,RH), and R11 are the same or different and are

NRIS i il cri LA 0 ek KGR & e abGiy e oo BFE Liilogfd & 5 O
al kyl, |ower al kefwpstitutad withquelogdykentignally {ntrswiated witly A Or Bdletespatpms Ahesent ut ed or
substitutyd with,fray d, GISE), Sk icd N dydlodikEhar dptigHany intdriupted with £ ohet er oat ons
chosen heteroatoms chosen from O, S, S(=0), SO, or N, aryl, heteroaryl, OR'®, COOR™

or NR™R" in which R™ and R are the same or different and are selected from

hydrogen or lower alkyl;

20 c)Yis selected from O, S or N-R", in which R" is selected from:

- hydrogen, CN, OH, NH,,

- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted or

substituted with, cycloalkyl optionally interrupted with 1 or 2 heteroatoms chosen

from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with 1 or 2

w 25 heteroatoms chosen from O, S, S(=0), SO; or N, aryl, heteroaryl, OR™, COOR™

( 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:

30 - 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, 8, §(=0), SO; or N,
C(=0)R™, C(=O)NR™R"®, OR™, or,

- lower alkyl, unsubstituted or substituted with one or several groups which are the

35 same or different and which are selected OR™, COOR™ or NR*R'?;

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



fromO, S, S(=0, S or N, cycloal kenyl optionally interrupted with 1 or 2
25 heteroatons chosen fromO0, S, S(=0, SOQ2 or N, aryl, heteroaryl, ORLO,
COOR10. or NR1IORt1 in which R10 and R11 are the sanme or different and are
selected from hydrogen or lower alkyl; d) Zis chosen fromCH N2, 0, S or
NR in whi¥h200YP2%Y selected from 30 - hydrogen, CN, PEI{IBAREH003GP y |

het eroaryl, cycloal kyl optionally ifferrupted with one or several

het er oat ons chosen fromO0, S, S(=0, S or N, cycl oal kenyl optionally

i nterrupted heetdayaiinBngoshichiguay cahtaih @he oriwb deterogtats ghosen om @, Sr Nsgnd)), SO2 or

N (=0 m%hlc%a%é\@oﬁm@dw@%?léwerﬁhl or, | ower al kyl, unsubstituted or

substituted with one or several groups which are the 35 sane or different
and which are selected ORL4, COORL or NR74R15; R14 and R15 being
i ndependent |-wherY é&iN-8H ahd @i mgﬂrmgﬂumabgétmpcmmgkqupmra -RC4grang] R15,

& merber &l @%@8@?%“5“%@% o gl Boosuae oot e SE Y F8h A ch may

contai n one GiC-#MBPhet er oat oms chosen fromO0, S or N, and which may be
substit ut ed e)zt I8 chosenidi KA dtilor NRER-in Whieih RY dng R &2 ZhedditheloridifefnR13, may
formtogethe %T§ Q'c'i gr.oup or a -C=C- group, 5 - when Xis NRO and Z is
N-R13, RO ang ormtogether a -CH=N- group or a - C=C- group; e) Z
i's chosen fr-onhﬂog%@f‘btawmﬁw@ﬁwl icyclagtycoptipvidy itrirurted with ene heseyeme or

dIIfer elnlio an?u&ér@atfﬁédaﬁgmrénr ons, diydy, Q@?BrN |oam@ﬁyn,opb@¢awnerrwdted ;:ycl ogl k)él
0 I Ona Interru e ne . or sever rom ,
SE) =0), SO% or W c?ro‘?ﬂ’?{@'n e %?W%W?W??'ﬁterﬁ':}gf@d%%q”ﬁ ?&K@ ? sever al
teroat ons cheSOINRTRITMOR™, 8, S(=0), S02 or N, C(=O R14, C(=0 NR14R15,
14, or, | owepygl Jix) uh&%ﬁé{iﬂﬁéd &rugue&lnnéd ﬁhﬂoéﬁé Bpwgra%mpsomecee fRfver al

groups sel ected 11‘4r om R14"and R15 being chosen
from hydrogen BR 1R 8”)@ R 'and R14 and R15 and/or R 6 and R17,
t oget her 15v ti* am‘?lbdin’gagmnabmmydrogenmrbhertdﬂqyaMe | i nked can forma 4- to

8- menber ed t?rgﬂ‘-t’y%h&/& Rie &%W"'tﬁi&ﬁ{éﬁﬁmﬁﬂé‘ ifhbddn AR tBRNhchE‘\ {;'?rte%l@@t ors

chosen from % e substituted wt wer al kyl; 20
f) Ais a cf@{‘ @'@ﬁ&s@rﬁ"f’?’ﬁ?ﬁedﬁete’%y c 7i0g which RgRy CPITAR, oBe gL dwg hgieroatoms

chosen from O, S or N, and which may be substituted with a lower alkyl;

20 f)Als a cycle chosen from:

. A4
2 p4 A\
3 A=A A A

1 A__ AZ A1/ A\ A A5 A’T \A 8

@UK) ./

- in whlch,
L' - A' A% A% A® 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:
25 - hydrogen, 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), SOz or N,
- lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalky!
30 optionally interrupted with one or several heteroatoms chosen from O, S,
8(=0), SO, or N, cycloalkenyl optionally interrupted with one or several
heteroatoms chosen from O, S, S(=0), SO, or N, CN, NR“RZ,




or, in which, - A, A2, A4, A5 and A6 are the sane or different and are
selected fromO, S, C C(=0, SO S02 or N-NR18 in which R18 is selected
from 25 - hydrogen, aryl, heteroaryl, cycloal kyl optionally interrupted
with one or several heteroatons chosen fromO0, S, S(=0, 802 or N,

cycl oal kenwD 2099368hal |y i nterrupted with one or severElT/BM0en@adoons chosen
from0, S, S(=0, S or N, - |ower9%l kyl unsubstituted or substituted with
aryl, heteroaryl, cycloalkyl 30 optionally interrupted with one or several
het er oat oms chosen O=OINRPRS, ORS( ©E0)RB0? CEONRT yc whioh kehyhd &t aenal |y

N o ”ﬁﬁ%%é%&”%ﬁ%ﬁ%@%@@% haglt e BBh BB B RER 'é? a?wagéé TRo
C(=O R e or C(=0A¥a selecteditomc® R B C47R) SO 8Ps or N W andlogAf grer ent  and
are selected from h@syi@rqglg,mngo b,cva},e,@lnwﬁ is ad\Sefingd é;dal,@ct ed fromO, S, C

0), SO SQ2,, 7 0 :
\%(herZal n ngrl s "as ﬁgqepﬂmésdglgbcgﬁagn atom “g”cﬁé‘b%aé%c{lg%m%{‘ %aﬁyﬁlﬁx %fYH :/\/?n cholr s
shared bet ween t Hmckbpoé eycia camteiningn® andlerckbone cycl e contai ning X and/ or;

each carbon atom gy, the%oméfahqeofAme P,&f@%uesfns&sgﬁta@d QF sﬁtsmﬁ&édtmheﬂ ofist h 1 or 2
groups, identical or d| ferent

ect ed &r&q O\E\ﬁﬁ KJ JJtlonaIIy
substituted with 9re4RE1X e%?%"*’@@ﬂ?"i EPm (HQR2! E“°"F \WPstippdadiney 1 oN,
F, =0, SOZNR79R200RZJ,(NR§REQQOSM‘90r COUNFIRERWer 1G] ca®yINBROR2MD, S0 NRPESR2D i n
whi ch Rl and R20 e - 1P 1 | @€ d hydr ogen
or | ower @I kyl opti onaII E(Lbﬁg%stl (gj%aﬁtﬁ}&ﬁmqﬁﬁ\l&ﬁﬁﬁﬁ ta?%g;z%@
CONR2' R22 i n whi cifientigel oaﬁtffemtzar&r%re selaeted frem| hydiiogen o lewemelvkmaticarlly sel ect ed

f rom hydrogen or du¥itechitydr?", amzmmmmuormwmﬁﬁmhchﬁz* aack?R2R, toget her
8- monber ed het or QSGURT & ek 0 o el romhirag i E oy G RE.0 € 1y
adj acent, may be RT ancRf l@yd/ar, ! agd B, tagether wigrihe altr@gen@tvmtnwmqh teymey be

interr uptle_;,d wth ,inkgbegéﬁrf%tmm@mrgdr@f&& velisxilgf N, provi ded that: - not
rore hen e of LB SRR, £ o W soln, oy S AR BT SRRLY
carbon at ons i natam ch@i@whigthmaylbeziateiruptedsaitat!dieteroatom chosen from O, S or N;
provided that:
- not more than two of the groups A", A%, A% A%, A® and A® simultaneously represent a
20 heteroatom;
- the cycle A does not contain more than 2 carbon atoms in an sp? hybridization state;
when X is O, X, is not C-R! in which R' is
- athienyl substituted with CN or with CN and CHs,
- a phenyl substituted with CN, CI, NO, or CN and F,
25 - Br
C - R
or their tautomeric forms, their racemic forms or their isomers and their pharmaceuticaily
acceptable derivatives.

30 - 4. Use as claimed in claim 3, wherein the PDE7 inhibitor is 5';(3-(Carboxy)propoxy)-B'-
' 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
35 (Ivy



- when Xis 0, X2 is not CGRL in which RLis - a thienyl substituted with CN
or with CN and CH3, - a phenyl substituted with CN, d, NO2 or CN and F, 25
- Br ~~ F;, or their tautoneric forns, their racemc forns or their isoners
and their pharnmaceutically acceptable derivatives. 30 4. Use as clained in
claim 3, wWOWo6mése PDE7 i nhibitor is 5 -(3-(Carboxy) peomssdeonsseo

chl or ospi ro[ cycl ohexane-1, 4' - qui nazoldnj -2' (1' H -one, or a pharmaceutically
acceptable salt or solvate thereof. 5. Use as clainmed in claim1l or 2,
wherein the PDE7 inhibitor_ is a conmpound of fornmula 35 (1V): WD 2006/ 092691
PCT/ | B2006/ 0369 %9 | A)JB~0 )m N H R (1V) wherein: 5 mis 0, 1 or
2; Xis 0, Sof 5 F, O or CN;, Ais a Css cycloal kyl ene group
optlonally substltuted b"a Cl1 al kyl group; and B is a single bond or a
g -2 al kyl ene group; aNHhar maceutical ly acceptable salt, solvate or
prodrug thereof. 6. as claimed in claimb5, wherein the PDE7 inhibitor is
a conpound sel ect ed N
Cis-3-[(8 -Chloro-2'-0)o-24, 3" -di hydro-1' H Spi ro[ cycl ohexane-1, 4' - qui nazol in
]-5" - yI)oxy]cycIobut ecar boxylic acid; 15

trans-3-[ (8 -Chloro-2'-o0xo0-2', 3 -di hydro-1'" H spi ro[ cycl ohexane- 1, 4' - qui nazol
inl-5"- yI)ox¥£cycIobutanecarboxyl|c acid; or a pharmaceutically acceptable
salt, solvaté prodrug thereof. 7. Use as clained in claiml1l or 2, wherein
the PDE7 inhisbémior is an anti body, an antibody C 20 Iigand binding domain
or a polygu0ﬁhgb.g§ .8. Use as clainmed in any of clains | to 7 wherein the

PDE7 inhibitor I's used separ ately,
Xis O, SorN-CN
(_, Ris F, Clor CN;

A is a Cas cycloalkyiene group optionally substituted with a Cy4 alkyl group; and
B is a single bond or a Cy.; alkylene group;
10  or a pharmaceutically acceptable salt, solvate or prodrug thereof.

6. .Use as claimed in claim 5, wherein the PDE7 inhi’b'rtor is a compound selected from:
cis-3-](8'-Chloro-2'-0x0-2',3'-dihydro-1'H-spiro[cyclohexane-1,4'-quinazolin]-5'-
yl)oxylcyclobutanecarboxylic acid;

15  trans-3-[(8"-Chloro-2'-0x0-2',3"-dihydro-1'H-spiro[cyclohexane-1,4'-quinazolin]-5'-
yloxylcyclobutanecarboxylic acid;
or a pharmaceutically acceptable salt, solvate or prodrug thereof.

7. Use as claimed in claim 1 or 2, wherein the PDE7 inhibitor is an antibody, an antibody
Q . 20 ligand binding domain or a polynucelotide.

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.

25
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,
30 levorphanol, levallorphan, methadone, meperidine, fentanyl, cocaine, codeine,



sequentially or simultaneously in a conbination conbined wth with a second
phar macol ogi cally active conmpound. 25 9. Use as clained in claim8 wherein
the second pharnmacol ogically active conpound of the conbination is selected
from an ogl oi d anal gesic, e.g. norphine, heroin, hydronorphone,

oxynor phorfé 2009/092F%v0rphanol | eval | orphan met hadone PCH?EB@WW?@ fentanyl ,
cocai ne, codei ne, WO 20061092691 PCFI?BZOOG/ 000369 100 di hydrocodei ne,
oxycodone, hydrocodone, propoxyphene, nal nefene, nal orphi ne, nal oxone,

nal t rexone, bupr edigdpbbdene, dxgﬁwn@aymdcpdomaj mmmene)nalmeﬁeham}e&pnme, a

nonst eroi dal anti j | enac,
diflusinal, eto #%é'%%e% %éﬁu&%@%ﬁ t@ rph%?‘?u'}ag’%& éld?’p?rﬂ}a 'ﬁ%rof en,

i bupr of en, i mdorea hensterpidal @tllaéarmpat@w@rug (NBAGH.c1.2 @spifie dlcisfenaadifigsingbi d,

nef enam ¢ acid, r@b&@bcamuf@amﬁaﬁs@ﬂ%@awr AFBiProfeR] BEST&EA, dfiomethacin,
nltroflurg profe oxa

al a nyl but azone 0XI
sul f asal aZi ne, [}ﬁt Z F%‘P’ﬂ‘é‘fl MG ??m‘ﬁpl Eg SfenaUG i 9% r E‘Fg’x'g@&at ive,
e. g. anobar bi tal nwpmeiblaa’, bingpedxen, buinabdidd i mtrbﬂurlipmfalml bladlazineprepdaprozin,bi t al |

met harbi tal, methgh Jta}hne B?d}fcglflasruhésraﬁhne thﬁl@&pﬁarrﬁétlh% zome%QacseCObar bi tal ,

tal butal, theanylal I opent a benzodi azepi ne havi ng sedati ve
action, e.g. *chlo? dﬁa@ﬁ'gﬁf&x?e&émec?@r arabatbital, apmba@éﬁahvtal?qrwﬁhi@f@aﬁal

I O(r]I azepam oxazepr&éphoba&ﬂiﬁzepmam@ﬁ'taﬂ am{haﬁaxlnalan pbhtommﬁgon;ﬂﬁhqﬂaﬁifal nNg a
sedati ve .action, p [L1am ne pr onet hazi ne,

chl orphenlir am ne soerc c r%@@?l Zrne IéT?;Sth éa&at I ve such as gl utethimde,
mepr obamat e, *net hagenzbdarepioe ha\angcmIseﬂaavqomgram@lord@zmiﬂ%tmramwgl e

rel axant, e.g. ba&é&hﬁﬂ nuﬁaeédaﬁlolerasaé&h o@é&wweda%ortr&y&é@benzaprl ne,
t hocar banol or orphrenadi ne; NVDA r ecept or ant%?onl st

dext r onet hor phan ‘t’( ) antagRnst B?(‘SV‘QI\? sedstine FHen n%? pHipheaRydraging, tpg”l?fg'f’%rbol ite
dextrorphan ((+) - gehgthiaaneyehidrphesitamienm cpbricyetizie; ket ami ne, nemant | ne,

DL T B i OSARRGRC et AR

mor phi ne and dext‘f"@’]@@'l@hﬁﬂﬁﬂ%ﬁ) topiramate, neranexane or perzinfotel
i ncl uding an NR2B; aé’lie%&q)nl*nﬁécle Geldxant, f @@pr&félol‘en 28aribdprodeIP T éibirkox&¥one,

o S ety 5 GehbaiphoB SRl Bl iriaahop e v 1
. an NMDA receptor aniagonist, e.g. dextromethorphan ((+)-3-hydroxy-N-
20 methylmorphinan) or its metabolite  dextrorphan  ((+)-3-hydroxy-N-
methylmorphinan), ketamine, memantine, pyrroloquinoline quinine, cis-4-
(phosphonomethyl)-2-piperidinecarboxylic acid, budipine, EN-3231 (MorphiDex®,
a combination formulation of morphine and dextromethorphan), topiramate,
neramexane or perzinfotel including an NR2B antagonist, e.g. ifenprodil,
- 25 traxoprodil or (-)-(R)-6-{2-[4-(3-flucrophenyl)-4-hydroxy-1-piperidinyl]-1-
Q— hydroxyethyl-3,4-dihydro-2(1H)-quinolinone;
. an alpha-adrenergic, e.g. doxazosin, tamsulosin, clonidine, guanfacine,
dexmetatomidine, modafinil, or 4-amino-6,7-dimethoxy-2-(5-methane-
sulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) quinazoline;

30 o a ftricyclic 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-
35 - methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]-naphthyridine-6-13-dione (TAK-637),
5-[[(2R,3S)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyllethoxy-3-(4-fluorophenyl)-4-



an al pha-adrenergic, e.g. doxazosin, tansul osin, clonldine, guanfacine,
dexnet at om di ne, nodafinil, or 4-am no-6, 7-di net hoxy- 2- (5- net hane-

sul f onam do- 1, 2, 3, 4-t etrahydroi soqui nol -2-yl)-5-(2-pyridyl) quinazoline; 30
a tricyclic antidepressant, e.g. desipramne, impramne, amtriptyline or
nortri pt ylwmesesogesiant i convul sant, e.g. carbanazepi ne PCEABAIOGG0836H e,
topiratmate or val proate; a tachyki®i n (NK) antagonist, particularly an
NK-3, NK-2 or NK-1 antagonist, e.qg. :

(aR, 9R) - 7-[ 3, 5- binﬁ(dhblinﬁlll M@ﬁhg]:ﬂsjg Bty drér8i2 2l dHrid¥ol-3-one  (MK-869),  aprepitant,

9,10, 11- tetrahyd rreth to t (tdfluorometho: e I]-met no

nmet hyl phenyl ) - 7H-a[”ip'tﬁT BQ: h EE[Z"TWE ﬂ naph ﬁ’y@ ik %ylaﬂ (‘]Izone
(TAK-637), 5-[[ phdryBigpridne[(23,3S);

R)-1-[3,5-bigs(t (Ll ny| er3 térobiihé! Oprapiistinyg,|

2006/ 092691 PCT/ %B%%%ﬁ@%%{%w 410 @inin,Srdidhod beH rofsi

mor phol i ny1 ] - met KPP eadaffea?%a?"@"m femvesing ndprgirorling e (\K- 869)

aprepitant, | anaptoxat selsdtiei nkibitor,06.g. celecoxib, rofecoxib, parecoxib, valdecoxib,

3-j [ 2- net hoxy- 5- %E&&Jx%oétgf@%g%wnﬂ?&%] ] - met hyl am no] - 2- phenyl pi peri di ne
(2S,3S); a nuscarirnic ant oxybutynin, tolterodine, propiverine,
tropsium 5 <hl olalcdd-tar@aalgefstﬁnlaoﬁfhculaj@Ffweéﬁi%l n, tem verine and i pratropi um

a COX-2 selegtivg hé&twéahé @noh ss Bro &ﬁbﬁfaﬁnsipkbma&ﬁé eﬁ&aﬁehdol p@r@ﬁ%d&;
val decoxi b, deracoxibh, B oxi b | -tar  anal gesi c,

in partidllar paliré‘lr\gf‘%lmesmgaﬂ%r“&“%‘i?ﬁz@e e e'ﬁ%‘"ﬁr%@?'?%&]a“zap'"e
chl or promazi ne, hispedgee| ciprgsidpes, piuetiapinen esertindde, t hiipiprazsiez | sosepiprazser | dazi ne,

tri f1 Uoper azi ne. yJoh 4ABENa3b AR 038R OlrANEARL. "otephé SPAELARSS:

i prasi done, quetiapine, sertin ari sonepi prazol e,
blonanserin, il oBesRRiBhe lurgsidop pAMisHgridey a@'@ﬁ?q%@ pEHldé‘jS» n%p“"al.‘)‘ﬁ?’@pr unox,
asenapi ne, | ur asiossmetant, ﬂmr&ﬂbrp,rm&%eﬂbﬂ] mmrohﬁﬁnﬁnzmai i ndore, eplivanserin,

osanet an ri m)n . i - a
vani | | oi és r e'cept B’gﬂgo(r)dm ? gon ?@eqs er a o %mggmszﬁ{'%é%gn%m% g g.
capsazepi ne)e abb@taareaagsnmh@scpropmhlohs pr opr anolol; a local anaesthetic

such as mexi| eti RBacal MabRickit SRR EEMBkiinRUCh as dexamet hasone a 5-HT
receptor agoni st or antagoni st, particularly a 5-HTIWD agonl st such as 20

el etri ptan, SUWatarcP'iS?%F?m"h%HcBF?‘i"-‘ﬁ?’éﬁthasﬁ’ﬁ? mtriptan or rizatriptan; a 5-HT2A
r ecept or antagonlasa-H$waiaptaﬁadBﬁrst) oradripdg@niét? patticliafe b BT B g B)Ist)sudh [as? (4-

fl uor ophggyl et hyle?elrlpénpéugx%ﬁbgh %%&on{%m'&@?@%@% a cholinergic

(nicotini'C) anal gesrc, ' such™as Is (E) - N- et hyl -
. a 5-HT,, receptor antagonist such as R(+)-alpha-(2 3-dlmethoxy-phenyl) 1-[2-(4-

fluorophenylethyl)]-4-piperidinemethanol (MDL-100907);

o a cholinergic (nicotinic) analgesic, such as ispronicline (TC-1734), (E)-N-methyl-
4-(3-pyridinyl)-3-buten-1-amine ~ (RJR-2403), (R)—5-(2—azetidinylmethoxy)-2-
25 chioropyridine (ABT-594) or nicotine;
(u N Tramadol®;

. a PDEV inhibitor, such as  5-2-ethoxy-5-(4-methyi-1-piperazinyl-
sulphonyl)phenyl]-1-methyi-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-
one (sildenafil), (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6~(3,4-

30 methylenedioxyphenyl)-pyrazino[2',1":6,1]-pyrido[3,4-b]indole-1,4-dione  (IC-351
or tadalafil), 2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl]-5-methy!-7-
propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one (vardenafil), 5-(5-acetyl-2-butoxy-3-
pyridinyl)-3-ethyl-2-(1-ethyi-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-

35 dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one, 5-{2-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl]-3'-ethyl-2-[2-methoxyethy!]—2,6-dihydro-7H-pyrazolo[4,3-



4- (3-pyridinyl)-3-buten-1-am ne (RIR-2403), (R)-5-(2-azetidinyl nmethoxy)-2-
25 chl oropyridine (ABT-594) or nicotine;, ~ Tramadol (r); a PDEV inhibitor,
such as 5-[ 2-et hoxy-5-(4-nethyl-I|-piperazinyl -
sul phonyl ) phenyl ] - 1- net hyl - 3- n- propyl - 1, 6- di hydr o- 7H pyr azol o[ 4, 3-d] pyri m di
n-7- one W230860926% 1), (6R 12aR)-2,3,6,7,12, 12a-hexaRQUiR0®/00e36Ny| - 6- (3, 4
30 net hyl enedi oxyphenyl ) - pyrazi no[ 2102] ' : 6, 1] - pyri do[ 3, 4- b] i ndol e- 1, 4- di one
(IC351 or tadalafil),
2-[ 2- et hoxy- sd( Adigjrimydin-pomer azi n- 1- y|4[3-cHidrgisaritokybphanathiho} - esy-by | - 7-
propy H i m daz L :

5- (5- acet yl - &%&o&?elhkg}pggék >)*l_/)]a}\? ga%rﬁ‘ ﬁﬂ'}eyﬁrg%ltfiv é?ﬁrﬁzﬁ r'\%g Carb%xarg]:lde
inyl)-2, 6-di hydr%-UTfFPtha?Z‘érﬁ@[Qﬂ?Y@v d‘}lWFQ'H"iiPmZOM‘* 37d]qu@ldm-5—yl) -N-[2-(1-

5-(5-acet yl - 2- prﬁaew uandwwiiw mm&poglbbwene%uﬁohammepr opyl - 3-azetidinyl)-2,6
35 di hydro-7H pyrazo9?éﬂ4 ri mdin-7-one,

5-[ 2- et haxy-"5- ( 42 4 erazin- 1-
yl sul phonyl )epyri deﬂabéiroynb];m&mtehybty;ié—{@eewdrhmum)myﬂa];erﬁstﬁ- di hydro- 7H pyrazol o

43,V 2006/ 092804, Pl | Beage) QRAARS b2 I) N, L e

4-1(3- chl or o- 4- amnoj - 2-
(hydroxynet hyl ) pgemesh sgqtrﬁhng, queme( ﬁ?ﬁ'ﬂ%@enmm@ﬁﬂeedme}mymeT@b@litQie 5- car boxa

mde, 3-(1-net hyl )Zanﬁﬁ@pé%i&l@é))éltal&rgm CBHE'IM{SI‘E@ etabolite desmethyicitalopram,
H-pyrazo 0[4 3-d

net hyl py O ol i di né%‘?ﬁ h‘gl'?ff%ﬁ aﬂl"ﬁp%fé%%tf??eﬁ%gmef GYRORFAUePIng ltoxei0gy, ki noi d;

met abot r opi ¢ gl udapoxdtioe, vefaradoee, terickaminetand trézo@neR1) ant agoni st; a serotonin
geulot ake inhibitgrp, o?#éhaﬁ?e s(nﬁ‘cfré;ﬁr%hh@l‘é réﬁﬂték@alnhﬂi‘orm%hapoals protiing,

nethylsertrallne uoxet uoxet ne oxet | ne desnet hyl
met abol i te), - fl \Q{RB%REYRe eMitaZoPBRe tPAREOLIRS. ¢ 5928%'?‘53%; tenexgiingn r BRNFREPabol i t e
desnet hyl ci t al opb@pmpridf) begrepriof metabalita h;drolxyb‘usmbdnonrmmmwnefammmnzme

et o8 oo " SHRERHED! B} X ShbAe roHARRKRY: Moo\ BERHEY, 11 o1 o e

and trazodone; I nephrine) reu Itor, such
as maprotiline, rebpfedp: AmarieulanSi- E@b@fﬁﬂﬂﬁa oxaprot| line, fezol ani ne,

t omoxetine, JM angegid. ser&urmﬁ-ﬁé}édr@rﬁhhné)ur@ﬁﬁﬂ(el %lﬂ‘f&’i aliRhi ke GenthidangPbupr opri on,

nom f ensi ne and M xazi E‘ﬁ‘iﬂ%‘?‘{ éﬁgﬁ&&g&& | al Irxpa B‘gﬁl"t%%rlﬁ'}/e

noradrenal i ne re |

(S S) - reboxet i nemetalaollthmsmstbylmrmpnammmm&aaahllnaepralear[mtlaakammlmm| bitor, such
as venl gf axine, g, Vﬁ@&c%ieaxr{xtﬂé a%hthésgesm%ﬁ”ﬁﬁ PderVQlﬁUhafaéx S84

cl om pram ne, cl om pram ne ﬁ(/ ran ne uI oxet | ne,
ni | naci pran and W’?"tﬁ?‘éﬂ‘?ﬁ”ﬂ@let@@*é}?mpﬁﬁt‘?&?bl eSTt- T‘l"&”%?@y'éfém%]ﬁﬁ‘}ﬁ%é ( 1NOS)
I nhi bitor such asgio%s-l-&sfeln; S-[2-[(1-iminoethyl)amino]ethyl]-2-methyl-L-cysteine, (2S,5Z)-2-

amino-2-methyl-7-{(1-iminoethyl)amino]-5-heptenocic acid, 2-{[(1R,3S)-3-amino-4-

hydroxy-1-(5-thiazolyl)-butylJthio]-5-chloro-3-pyridinecarbonitrile;  2-[[(1R,3S)-3-
— 25 amino-4-hydroxy-1-(5-thiazolyl)butyllthio]l-4-chlorobenzonitrile, (2S,4R)-2-amino-
(&_, ‘ 4-[[2-chloro-b-(trifluoromethyl)phenyljthio]-5-thiazolebutanol,

2-[[(1R,38)-3-amino-4-hydroxy-1-(5-thiazolyl) butylJthio]-6-(trifluoromethyl)-3

pyridinecarbonitrile, 2-[[(1R,38)-3- amino-4-hydroxy- 1 -(S-thiazolyl)butyljthio}-5-

chlorobenzonitrile, N-[4-[2-(3-chlorobenzylamino)ethyl]phenyljthiophene-2-

30 carboxamidine, or guaﬁidinoethyldisulfide;

. an acetylcholinesterase inhibitor such as donepezil;

. a prostaglandin E, subtype 4 (EP4) antagonist such as N-[({2-[4-(2-ethyl-4,6-
dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyljethyl}amino)-carbonyi}-4-
methylbenZenesulfonémide or 4-[(1S)-1-{{[5-chloro-2-(3-fluorophenoxy)pyridin-3-

35 yllcarbonyl}amino)ethyl]benzoic acid;

. a leukotriene B4 antagonist; such as 1-(3-b|phenyl—4-ylmethyl-4-hydroxy—

chroman-7-yl)-cyclopentanecarboxylic acid (CP-105696), 5-[2-(2-Carboxyethyl)-



i m noet hyl ) am no] et hyl ] - L- honocyst ei ne,

"S-[2-[(1-1mnoethyi)-am no]ethyl]-4,4- dioxo-L-cysteine,

S-j2-[(1-im noethyl)am no] ethyl]-2-net hyI L-cysteine, (2S,52)-2-

anf no- 2- net hyI 7-] (1-1m noet hyl ) am no] 5- hept enoi ¢ acid,

2-][ (I R 3S)-3-am no- 4-

hydr oxy- 1- (5-t hi azol yi ) -butyl]thio]-5- chI oro- 3-pyridi necarbonitrile;
2- a( 1R 3S)-3 / 25 3-[6-(4-methoxyphenyl)-5E- hexenylloxyphenoxy]-valeric acid (ONO-4057) .or
am no- 4- hydr oxy I [gp%li.{%@zol yl) butyl]thin]-4- chI orobenzonitrile,

(2S, 4R) - 2- ami

4-j[2-chl oro- 5 (t ra Pilipexyasnesehiphibighesigh ]aﬁmﬂ@]tors -6 Tuprst i medony-3.4.5.6-

2-][ (1R 3S)-3-am ri@tra‘ﬁychU—dH MnJ4 Ehénb*yﬁﬁ&hmlﬂ-methyl-2-qu|nolone (ZD-2138), or

butyl ] thi né 6- (trllzté gq ‘é |necarbon| %@ 2-[[("TR, 39) - 3-

ani no- 4- hydr oxy- If.l TR FﬁeBﬁ agno ft?r{ nzonitrile,

N-14-[ 2- (3chl er obea“sby!iumrﬂwmﬁldﬂdcyér]qnueawﬂd]malineophene 2 30 carboxam di ne, or
guani di noet hyl di s terase inhibitor 'such as
donepezil; aL lsé{g'-lf'éa néag%f:tg&gﬁ %%&BQHX{P‘%SEM ant agoni st such as

N-[ ({ 2- 4 (2- é@dntpqa phprr@acegtpcg@tqqt;qpiaple salts and so!vates thereof.

H i m dazo[ 4, 5-c] pyri di n-1-yl ) phenyl ] et hyl } am no) - car bonyl ] - 4-

met hyl benzenesul f onam de or

4-[(1S)-1-({[5-chl oro-2-(3-fluorophenoxy) pyridin-3- 35

yl ] carbonyl } am no) et hyl ] benzoi c acid; a |eukotriene B4 antagonist; such as
1-8- bi phenyl - 4-yl net hyl - 4- hydr oxy- chroman-7-yl)-cyci opent anecar boxylic

aci-d (CP-105696), 5-[2-(2-Carboxyethyl) 103 3-[6- (4-net hoxyphenyl)-5E-
hexenyl ] oxyphenoxy] -val eric acid (ONO 4057) or DPC-11870, a 5-1ipoxygenase
i nhibitor, such as zileuton, 6-[(3-fluoro-5-[4-nethoxy-3,4,5,6-

t et rahydr o- 2H pyr an- 4-yl | ) phenoxy- net hyl ) - 1- net hyl - 2- qui nol one (ZD-2138), or
5 2,3,5-trimethyl-6-(3-pyridylnethyl), 1, 4-benzoqui none (CV-6504); ' a sodium
channel bl ocker, such as |idocai ne; a 5-HT3 antagoni st, such as
ondansetron; and the pharnmaceutically acceptable salts and sol vates thereof.
t



