Conbi nation of a selective noradrenaline reuptake
i nhibitor and a PDEV inhibitor The present invention
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reuptake inhibitor (NRI) and a dhosphodi esterase type
5 (PDEV) inhibitor and to pharmaceutical conpositions
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Nor adr enal i ne (nor pepi nephrine) is an inportant
nonoam ne neurotransmitter in the central nervous
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el erBhE TR ] AP BFEEIBS ross @ smal gar
f%H%@Kﬁelsf}JNalplterEleﬁtSarchbmd%t tmeece(o%rRrr%I&ules on the surface of a
(2-[(2 ethoxyphenoxx% phenyl ) met h nor phol i ne)

R&B6RRE NEErh sl i HiNERG @HC Solnﬂécea/ulé@ehweaqthah@Itlate or activate a
20 S'Pé’ a[%onrés%{ Htgdhg%gr ess?@%t gﬁgpﬁ' %%t Erp% ﬁ@@r CN@abfidon of the

Mmetrgﬁrmrsymttaebowtsl prithaAigtdiyt recmpaékeBeﬁﬂfe ‘heurtotrannitter by the first
Depressed Patient, Psychopharmacol (Oxf) 11:4 Su
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25 ﬁS‘r%WHP @trP@’r'" Wﬂ@f@r‘m s’BFE’étPE IS gekpxetine, (R,R/S,S)-
M & @LARoxyphenoxy)(phenyl)methyl] morpholine). Reboxetine has been shown

to be effective in the short-term (i.e., less than eight weeks) and long-term
treatment of depression (see, for example, S.A. Montgomery, Reboxetine:
Additional Benefits to the Depressed Patient, Psychopharmacol (Oxf) 11:4

30 Suppl., S9-15 (Abstract), 1997. The use of a particular enantiomer of reboxetine,
(S,S)-reboxetine, in the treatment of chronic pain, peripheral neuropathy,
incontinence (including stress incontinence, genuine stress incontinence, and
mixed incontinence), fibromyalgia and other somatoform disorders, and migraine
headaches is disclosed in WO-A-01/01973.



headaches is disclosed in WO-A-0 1/0 1973. A PDEV
inhibitor is a conmpound which inhibits the activity of
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phosphodi est erase type five (cGWP PDEV) enzyne. An
exanple is sildenafil
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to provide better treatments for pain that are, for
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therapy with a selective noradrenaline reuptake

inhibitor (NRI') and a phosphodi esterase type 5 (PDEV)
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in a synergistic effect, producing greater efficacy

t RARdiEP IR dpsT pee f@fprﬁgé?‘ﬁ? sigecrffegtndagter ecting angpnger acting.

t hought that bl ocking the re-uptake of noradrenaline

at pain synapses in the spinal cord nay decrease the

pEr lcaptrioan beknpsunpribingiyn fodrd Itﬂm t@ﬂbtﬁa@bﬁmmaw vﬂfh a selective
pai n si als%fptthe neuraX|s is further_ thoug
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resu nduci ng con as c
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treatment  of pain wt i ngtion of a selective

R EHate o B st et et RrBRUE R Calka alficacy than either dlass
poégé}ﬂQ{S%gtseﬁ%g_e type 5 (PDEV) inhibitor may thus be
es

t he ult of th reducing the input of pain signals
into the central nervous system and sinultaneously

t t heO ' f | s. Thi
ol B8P ot Gy blorBEoRE i Retokn of horssionaliie at pain synapses in

the spinal cord may decrease the perception of pain by inhibiting the

transmission of pain signals up the neuraxis. It is further thought that inhibition of
PDEV may improve vascular perfusion of peripheral nerves, which become
compromised as a result of pain-inducing conditions such as chronic diabetes.
The unexpected synergy observed in the treatment of pain with a combination of
a selective noradrenaline reuptake inhibitor (NRI) and a phosphodiesterase type
5 (PDEV) inhibitor may thus be the result of both reducing the input of pain

signals into the central nervous system and simultaneously attenuating the



agents exceeds the sum of the benefits provided by
each agent used separately. The invention therefore
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reuptake inhibitor (NRI) and a phosphodi esterase type
S (PDEV) inhibitor. Further, the invention provides a
prhlamm}mjoh @dlsucb gl s.i Tinis coofut esplain \ahyéh@combmed benefit of the

nor adrenal i n eupt ak hi bi t or

DRGEbl ARt e SR St astatly Proviies by fash qognt used separately.
pharmaceutically acceptabl e excipient, diluent or

carrier. Further, the invention provi des a conbi nati on
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the use of a selective noradrenaline reuptake

inhibitor (NRI) or a phosphodi esterase type 5 (PDEV)
i irkirthier,othé ninvértiorarbvdesar @ phamnasaliticaheempasition comprising a

b S e BT EREE e tai, i TP RARRER trkispRpiERicTase type 5
| (WREV) GihiBROVAKEES p%aﬁmﬁbé@lﬁdlly%c@%%@b‘f‘@é%ibieﬁ? diluent or carrier.

nor adr enal i ne reuptake inhibitor
phosphodi est erase type 5 ( PDEV) |nh| b| tor for
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si mul t aneously, sequentially or separately 0 a

naffanefigamaitl: of such treatnent, an effective anount
of a selective noradrenaline reupt ake inhibitor (NRI)
and a phosphodi esterase type 5 (PDEV) inhibitor.

FHutther,, thehimventiemtprovidps ahedese afka tsefstivei Sord@rénaline reuptake
sel ective noradrenaline reuptake inhibitor (NRI), a

phbEies N} e aBospipdiesteraseatypedh(RIVEY) indrkitarda ke manufacture
fof aﬁﬁ&&l@éme‘?\@ f(Et‘é’%tz ConﬁgBHé‘d?e th%hS{ seﬁ%té BYRMiE#8tion of both

provi des a prod IAr'n

nageuisdn éhe treatmemttctfkmlm.nhl b| tor (NRI) and a

phosphodi est erase type 5 (PDEV) inhibitor as aconbi ned
preparation for sinultaneous, separate or sequenti al
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el S-BHER L SPRAGR G STV tatet I {np GAFENt of pain

exter nal environnment. The system operates through a

SEGCIfIC set of primary
urther, the invention provides a method of treating pain comprising

administering simultaneously, sequentially or separately, to a mammal in need of
such treatment, an effective amount of a selective noradrenaline reuptake
inhibitor (NRI) and a phosphodiesterase type 5 (PDEV) inhibitor.

Further, the invention provides a kit comprising a selective noradrenaline
reuptake inhibitor (NRI), a phosphodiesterase type 5 (PDEV) inhibitor and means

for containing said compounds.

Further, the invention provides a product containing a selective noradrenaline
reuptake inhibitor (NRI) and a phosphodiesterase type 5 (PDEV) inhibitor as a



sensory neurones and is exclusively activated by
noxi ous stinuli via peripheral transduci ng nechani sns
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review). These sensory fibres affe known as noci ceptors

and are characteristically small dianeter axons with

s lcombsoed upreiparaticel dor tsiesitahecis; epepamiencodequbatial use in the
intensity, _duration and quality of noxious stinmulus
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projection to the spinal cord, the location of the
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activation are altered. There is sensitisation in the
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useful, allowng for repair processes to take place
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This injury often | eads to nal adaptation of the

ag?'é‘?r@% fibres (Wolf & Salter, 2000, Science, 288,

1765-1768). Cinical pain is present when disconfort

andabnormal sensitivity feature anong the patient's

S oms:. Bati : e, gui Le.he a .
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spont aneous pai n which may_ be dul |, burning,
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is sensitisation in the periphery, locally around the injury and centrally where the
nociceptors terminate. This leads to hypersensitivity at the site of damage and in
nearby normal tissue. In acute pain these mechanisms can be useful, allowing
for repair processes to take place and the hypersensitivity returns to normal once
the injury has healed. However, in many chronic pain states, the hypersensitivity
far outlasts the healing process and is normally due to nervous system injury.
This injury often leads to maladaptation of the afferent fibres (Woolf & Salter,

2000, Science, 288, 1765-1768). Clinical pain is present when discomfort and



arthritic pain, CNS trauma, or neuropathic pain may
have sim |l ar synptons, the underlying nmechani sns are
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treatnent strategies. Therefore5pai n can be divided
into a nunber of different areas, because of differing
pabhophyksensiigyty featiredamgngdhe qegtient/s symptbmsnitatients tend to be
and,.n opathic pain. It should be naoted that sone
t;%’ 58 TSI RS S ey T s W arar'@%s s symptarRs, There are a
S
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fibres. Melinated A-delta fibres transnmt rapidly and

agecas ecasbe o dlﬁ@ﬂl@@ﬂ&@h@rsa@ymlm@u@agrnomceptlve inflammatory
{ .at

sensat i ons, . whil st nat e fibres ans

S PBRate PRBath hale At TG 1B ek S bR Roerfhdve muttiple
t @efi6MBle® AfHifushes BellasffidtRinmiofe thdl onk %‘?@é e.g. back pain and
featuré of pain fromcentral nervous systemtraum,

sceascerspaiphavadotihnpaiseptiye aad diedropathigreompaneits
acute pancreatitis, post-operative pain (pain
foll owi ng any type of surgical procedure),

PORIcideptiv@piath Rahducé® b§l|tis§@é ifjurycaseintgrasenstimtili adth the potential
may be tunour rel ated pain, e.g. bone pain, headache,

f $&] GAUSBaiMURRN dPeins ediesentpanie astivatadn bys Fepsduetipnyiafhstimuli by
Cﬁgg%éefop?a"[”?i}(e sﬁe‘ﬁf quﬁ?}; ghﬁr%bg%ggﬁg%%l%d at the level of their

roni oSt adiat’i

S}Hrdnmmmn OFhig |§a}m@errelegédtt@ﬂtmsplaapaactsswntﬂfeomm Where pain is
caused by therapeutic interactions, result

CRRIRSIVRSS AMPYET (Fhiot HOPpyT Heheloiad) Poer L yndhe’ activation of
ﬁgbi%{?ﬁ)rré‘%@lvﬁgg t@@éﬁpé@bf‘aﬁ‘é\‘é‘n? ngff i Csfjfgﬁlehﬁated A-delta fibres

herni a tured’interverteb
atransmit| retpidy aﬁd tee riespbaﬂbfeadicm shaipnerd stabbinigl pain sensations,

oi ts, ar as nuscl es a oste i or

w_ﬁlﬂ rhHan %% La RISISWRITRts SN epnyeyagull or aching
p [
20 1R 46rste o By S sEciodesemginl 8o Binert foqtre of pain
c frosedettyaltneavoms aysiedi saama, atrdinstapsainkebwmispmyocardial infarction

dpotrSuta s aliss POSREBEAMNE KR (PBR FUPBIIRyENY type of surgioal
| bradeRfird \0.poReFd RS palte YeRBRESN, cancer pain (which may be tumour
related pain, e.g. bone pain, headache, facial pain and visceral pain, or pain
associated with cancer therapy, e.g. postchemotherapy syndrome, chronic
postsurgical pain syndrome and post radiation syndrome, or a cancer-related
acute pain syndrome, e.g. caused by therapeutic interactions resuiting from
chemotherapy, immunotherapy, hormonal therapy and radiotherapy) and back
pain (which may be due to herniated or ruptured intervertabral discs or
abnormalities of the lumber facet joints, sacroiliac joints, paraspinal muscles or

the posterior longitudinal ligament).



di abetic neuropathy, post herpetic neuralgia,
trigem nal neural gia, back pain, cancer neuropathy,
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syndrone, central post-stroke p@ln and pai n associ at ed

with chronic al coholism hypothyroidism urem a,

mul tiple sclerosis, spinal cord injury, Parkinson's

di sease, epil epsy and vitamn defi ci enc Nngo pat hi c

pélerw@@atﬁa% R8Ik eafingd ast P#ESNAGE %f% e%e{wse oPePrimary lesion or

ﬂg@fu%%p »gn’? O heRls eﬁlfeﬁe?ﬁ A ﬁ/eoéélﬂégélcaﬁ%@?am by trauma and

Sipate connonly I Ing Tor years, significant ¥
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nni on, 1999, L 353, 1959-1964
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1959- 1964 |nclude ont aneous a|n can .
oESEHAL | e e Y naPiDr SSERAel wlibk GHraE n alcoholism,

QP ﬁf@/rdﬂbj%ﬁﬁ a'lﬂ@l%'laa Qﬁlﬁlﬁﬁl@a%%?eréﬁgs' é;blHéF ycdr@ %Afury, Parkinson’s

ous stimilus) and allodynia (sensitivity t

ndrsmlsey epilepsuand \dtainminl deficierTiye Neurbpathint pain isrpribslogical as it
CO x.ser f bi gchem cal . and | ul,ar ..

o baf: 86 BioReoRBLITE L 1 i sSRDePet 08L g i rioingl cause has

DU%%%@d Oéomﬁfcﬁil},gl’asﬁﬁ@%@’e&§ s@ﬁiﬂ@énﬂféebr"e'éslr@ a Eatient’s quality

swel | ‘%1 paln LEVI ne and Tal wo, 4, Text boo

P@: Irhlfe 4 csltf} aananmlpnc 189Pn Lagc%éﬂ%sw@o’f&ﬁﬂf) The symptoms of
DRHETRN R HoBrelt PR eBnfi: i MnShotePigenpous even

C pBflEdrP patosts ity il ehmheadibBasd I(Wdoﬁ & Mmmdc a9e@, Pain Supp.,
of disability. The exact aeti ol og E/ r heurmat oi d

abi Bl S146 W@@Hc@m Mponiogu i PAA: Larygedt hedePohfgedr They include

t [ r e

| ARePERkBuECPE AWt SRS QuBety, AL PetpRBtpalor abnomal
3%%!6&7);)31[1 tsuthsadegpersgedat(ddrédsnid sbmeitvityl® airdxicus stimulus)
Aneri cans have S¥| torratl c osteoarthritis (OA) or
dagdradliedyniad spasifityfiosd BRENARIBNOEHOWH BHNHIUS)-over 60

years of age, and this is expected to increase to 40

mllion as the age of the popul ation increases, naking

t Mhe iaflgumatonhgracess 3 @ bbeplex sensy obblecl'ra@mal add cellular events,
(Houge & Mer sf el der, 2002,  Ann Pha&macot her .

6?9’“‘@8 '%E%%Wﬁ?eetp Hgsue gy, o dne HysReRge rﬂéufﬁ"e'gn substances,
3%«%9?&3&@3&1 Sahi @eﬁﬁd"‘bélh (‘P_%\/ﬁ]%aéﬁ@r'l*élévé ?995  Textbook of Pain,
nmedi cal attention cause of ' the associ at ed

AABKGA)t | Arthiétsc pasm gisi thec anost rmauhonnlr;ﬂaymhatsmycl MInarRheumatOId

pla SI cal functign and is kno t.o.be the |l eading. cau
s§@§gkj§|qrteyof ﬂ1q germqgnest chipie [iaffammatory conditions |n developed

countries and rheumatoid arthritis is a common cause of disability. The exact

)

aetiology of rheumatoid arthritis is unknown, but current hypotheses suggest that
both genetic and microbiological factors may be important (Grennan & Jayson,
1994, Textbook of Pain, 397-407). It has been estimated that almost 16 million
Americans have symptomatic osteoarthritis (OA) or degenerative joint disease,
most of whom are over 60 years of age, and this is expected to increase to 40
million as the age of the population increases, making this a public health
problem of enormous magnitude (Houge & Mersfelder, 2002, Ann
Pharmacother., 36, 679-686; McCarthy et al., 1994, Textbook of Pain, 387-395).



type of inflammatory pain is the pain associated wth
i nfl ammat ory bowel disease (IBD). Visceral painis
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organs of the abdominal cavity. /These organs include
the sex organs, spleen and part of the digestive
sydosmpalahts asgitiocosteedriitih B@@( Viredarsh aﬁentmm because of the

di vided i pto, digestive viscer ain and non-

viesgerigiecyRpin. 35 enzignl 9% ie%agt%Pﬁaf Oﬁ'g%\' ‘and physical
(%ﬁctQinSQﬁ&j% %nbﬂ/ﬁttocﬁé‘gﬁ %dﬂng '&%'u@geoffd@&&lllﬁ/”lﬁ' later life. Another
bowel di sorder tory bowel disease

( B of ‘ﬁﬂamﬂoryj pskmrldethe piairt bssleciztedivdth indlagenafory bowel disease

di% se states that are currently only noderately

6 ol | ed, including, in respect of FBD,

gastro- esophageal reflux, dyspepsia, irritable bowel

syndronme (IBS) and functi onal abdoni nal pai n syndromne

( MAwSral paid is pamr assnsiatediwitrBibe \[Bm‘fﬁ whithsenemmpass the organs of

ileitis and uIc colitis, all whi ch regula y

pi&ade offigel eyt ibﬁge GHaPs e H?e §PE Alpgps p3iien ‘and part of

| g uslgedthe @%t@nﬁss’gm asedcitdc vilHE NBREOVIEEEA, can be lelded info

cystitis and pancreatitis and pelvic pain. Qher types
ﬂlm‘tlmeuwmanalepamp@ﬂdw noasdigestivg viseenampedul Gemenelylencountered

,9%%{5 ﬁ%@apg&ébd&%QQ? l‘;'gét(%%l# bé%ﬂyﬁgp@d%)funchonal bowel disorder

aI(IFBDf}’@ﬁdhhﬂémn@@qﬁbéW@ltdilééasé‘l@Bmt TE83e Gl dlsorders include a wide
dyst r ophi nopat héé ) ycogenosi s ynmyositis an
2

pji@ﬁ*%@f fisgase g biﬁdﬂr@ &seently Oph/i moder%elycﬁqmr%aﬁ nincluding, in
s Jesbec gr)f F-S@élrg; %P’t&we%gﬁh%gggil réflﬂ&aﬁﬁ%;{)%hla MefitBle bowel syndrome
s¢IBS) ea}mmm@nakabdbailnahmh $ynd:dmm(EAPS)séaddpa1 respect of IBD,
such as migraine él ncluding mgraine with aura and

nigPan ﬁedkﬁﬁﬁﬁ%uﬂ'e igr ad 'é'P@Eactlé’P religactle Oénwh'Ch regUIa”y produce

t e n f N
aBRER e ORRPAR0es S NisoBleP P kil tne zin Seciated with
cdybmeabrrbaaptystitie apdgsatreatitiseantd peziwcqoausef ul in the
treatment of all kinds of pain, particularly
neuropat hic pain, nost particularly post-herpetic
n abeti c neuropathy and chronic

?\/{\g?ﬂﬁggﬁ OggbmlH@#g'econbl nati on of the present
invention is also useful in the treatrrent of

conditions other th ai n. i:ul ar, , )
c8nmbi nREIon" NYe OB{/) my@ck; dlsorders including myalgia,

fibromyalgia, spondylitis, sero- negatlve (non-rheumatoid) arthropathies,

non-articular rheumatism, dystrophinopathy, glycogenolysis, polymyositis
and pyomyositis;

o heart and vascular pain, including pain caused by angina, myocardical
infarction, mitral stenosis, pericarditis, Raynaud’s phenomenon,

scleredoma and skeletal muscle ischemia;

. head pain, such as migraine (including migraine with aura and migraine
without aura), cluster headache and tension-type headache; and

o orofacial pain, including dental pain and temporomandibular myofascial

pain.



invention is useful in the treatnment of nervous system
di sorders such as addictive disorders (including those

wale®enos2et cohol , nicotine, and ofher psychoactP@EIB2005/002457
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substances) and w t hdrawal syndfome, adjustnent

di sorders (including depressed nood, anxiety, m xed

anxi ety and depressed nood, disturbance of conduct,
aggegééggm%b§%%$gggﬁﬁﬁgkéﬁgp %Eégﬂgﬁﬂgﬁgﬁﬁ%UeahnentofaHkMdsof

( Bgﬂ] Uﬂé:gitgygﬁlﬁlrgﬁﬂgigfaﬁé %’ ST %oata?ﬁ'i‘lﬁiﬂléflwsdd)é?%rpeﬁc neuralgia,

cogni t
dpamﬁalel‘labelmrenmarogaﬂmand mer(dxnaxallovmrlvdlnklp@m
attention-deficit hyperactivity disorder (ADHD),
bi pol ar di sorder, bulima nervosa, chronic fatigue

SYﬂ%r E@bjlﬁl@%nbf: é@% ;ﬁgﬁéﬁt $VeRgien %oa%cus@mqu@{e, treatment of

cycl ot I sorder," depression (including adol escent
depnélusnﬁmtlwrd.hah neain.d B rasticlen jthe dpsttiyatian picyidateby the present

R 3o PR P B GBI eckb B St s
hki%%?cﬂ‘élﬁd&hé@tiﬁ) beshe b PhIcehEl, SPiE8fie, and other psychoactive
undi fferenti at e somat of or m di sorder, and somat of or m

Neg)ystagees)y abnd edvithdrawaly ayadioms., adju&ﬁmenien@eowr@ (including
stress incontinence nuine stress.i nt i e, ur.

” HEB iRl ReoHnansiehe JAMACo Ao RRbhAag  HRRSI Mo, “i¥firbance of
dceRde&r andimixeyi figirsahod @pé@lﬁnﬁzt (aRdcplbel) aatfi-assauited learning
mani a, obeS|ty obsessi ve conpul sive dlsorders and

r@ndtmant@b@lw@mﬁsomwdmg Alzhgimesstdisprge)danpexia nervosa, apathy,

@%{‘@%” deﬁ@g,@ %%ﬁgﬂ&ﬁvvgﬂgis&& igsr%}rehfé)r a%lﬁ&éf medical conditions,

péﬂéﬁmﬁ Heftit ﬁyﬁéifa@ﬂﬁt Gl@ofcmre(AlDH[BTﬂbl;ﬁtblasdls@b)@@h@mlmla nervosa,
di sorder) otic sorders (includin

s@hrozufpfﬁtweasyr@éwn@oshw Py acHifdsteess f@ﬁﬁu@hwgfdﬁr cyclothymic
dhRar r§§ﬁ8r?'tﬁ4dﬁ §°§do‘(§so‘é’n§q{e‘?ﬁés&§§e§rﬁj minor depression),

di'sorders suc narco and enur esi S

pHpsthamid ndiboidieng fisasrhpdiganidnet otitkrs sodeatdpforspelisdrders (including

devel oprrent al, disorders, selectiyve ﬁﬂr)otonl n reu%t aclre )

i FAMGEiZaaN Cissrier, ~gayErHian "disgider.o eeqshandsiagiss body dysmorphic
faj t S r 0

SRR, SriTerenfed! SR ¥ R Sofickorm  NOS),

r geperadiegd daidtyndisorderdiiscagimencegfd.d.i etreamdnomntmqnce genuine

di sorders, nerve growh disorders,

| BEeSHypEAIRRIGea UendaariiRenss and oM inpetingneg). inhalation
dh%%?&’&%s mltgﬁlggf‘éh Hi&tHerd %lébﬁ&f&&&%t.&?) gnaﬂ—l%mcﬁ)tetsﬁy, obsessive

Di sease e conbi nati on the 1 nventi on I's al
usem\mmswe t disotdeest amat reddtedr |spac§runhmb$mMBenceppeanbnal defiant

" BiSBF4TEREE EBOIeTo ORI rAUTGte OGRS IEnHCBT: PraTPEotlal dysphoric
eHdBFder (ieY prémkh¥full Afe6me and late luteal phase dysphoric disorder),
psychotic  disorders  (including  schizophrenia,  schizoaffective  and
schizophreniform disorders), seasonal affective disorder, sleep disorders (such
as narcolepsy and enuresis), social phobia (including social anxiety disorder),
specific developmental disorders, selective serotonin reuptake inhibition (SSRI)
“poop out” syndrome (wherein a patient fails to maintain a satisfactory response
to SSRI therapy after an initial period of satisfactory response), Parkinson’s

disease, cognition and memory disorders, nerve growth disorders, memory loss,



(GAB), including idiopathic detrusor instability,
detrusor overactivity secondary t o neurol ogi cal

waeleweases2 (e. g. Parki nson' s di sease, multipl e PCT/IB2005/002457

10

15

20

25

30

sclerosis, spinal cord injury afd stroke) and detrusor
overacti vi ty secondary to bl adder outfl ow obstruction
( eyperapemasin, pmmrﬂtaftnhy!mr@érasinrﬁB@l—Misaﬂd@Bhr@mentia and TIC

stricture or _sten © nocturnal enuresis; urinary
Wé@rﬁéﬁ@eﬁ&% ?'%%"Pﬁﬁ nation of the above

conditions (e.qg. stress I ncontinence associated with
overactive bl adder); and |ower urinary tract synptons,
sTbk asmbiredioency thadinvegbocyis dlke tsefol GABhestreatment of urinary

cEiaharrch SHEfnESniadie, Aves RO faallsses uinr
dnfiféhoen Sng/sfunct Irganwc%ﬁﬁh'éﬁcéﬂmfmacadéa@ %%Fa@sﬁle bladder

rra e erectil i mpot ence, fenale Sexual
dyGAB)cincludjng idiemathic dﬂtafsmcmslabljltw d&ﬂﬂeOhy]@@r@@tlesecondary to
sexual desire disorder sexual aro

| . .
S iksion dRaPeSe e thapainrone i eidre. OHER sisragie. spinal core

@gma%ddxé%ﬁoueytaw dEbrSRAT %vermwwlgéuoﬁasnaw to bladder outflow
pat| nts with sickle cell disease, sexual dysfunction

dobstrection n(@lg.c degigmj progtatied hyeeedasioe (BEFDt owiethrek stricture or

ake, |nh| i tor-induced sexual functi,on .(e. Q. .
PR i) oPoclbral A TSR TR e aRE 4 tha Fombination of the
S é%\!/é 'c@ﬁﬂt’uoﬁ%' (&l ¢ adtradOPiceAtindIh N asadtigfebeith kdidtactive bladder);
mal es and femal es. The causes of SD may be both

oagddpweayrwaw t@@é-‘i wmt@n@guwgh agyfpgiviescy sput sgeicy. The term

Bé@é%eby%% G(%ﬁi[g%s lv%ét\%q\dvé g(]é Eensi on

or di abetes nel I itus, by prescrl ption rredl cation
and/ or psychi atric di sease such as depression.
PhYIS] mraaélr@élpnf attloe spresentudnvendian | ispalspokagiib dn the treatment of

e e

pﬂirﬁ@l@aéem%ll aystunstibpschitbedl @grsfunmwm fegnaler Iﬁymiﬁctlve sexual desire
distress. In the clinic, sorders have been

disordar, ffemnele sruval Q@U@al dippsdern Jemsie exppl arivdisarder, female

a | I: . .
APEXGR QoBFENS cvHBGHEH . iSbarbiihy PiallsT A neel v sickie cell
adisebee dsé:tuat Wysfunetion il td $pinaf cerdvinjiay anal $éladtive serotonin re-
satisfaction jn sexual expression. FSD.is a coll ecgl ve

t BPtakedphigEQEBingucad pexyal cliogdgih eifuiatoperglay

(Leiblum S.R (1998). Definition and classification

of fenmal e sexual disorders. Int. J. Inpotence Res.,
1S,ex&é104y§ﬂlﬂﬁlor8¢$mns alsignificBat chmicall problednl whiohi can laffect both

p ( g%y Female S%galcau gsf uo Cng ma)II ngé dggt%e’organic as well as
psychological. Organlc aspects of SD are typically caused by underlying
vascular diseases, such as those associated with hypertension or diabetes
mellitus, by prescription medication and/or by psychiatric disease such as
depression.  Physiological factors include fear, performance anxiety and
interpersonal conflict. SD impairs sexual performance, diminishes self-esteem
and disrupts personal relationships thereby inducing personal distress. In the
clinic, SD disorders have been divided into female sexual dysfunction (FSD)
disorders and male sexual dysfunction (MSD) disorders (Melman et al, J.
Urology, 1999, 161, 5-11).



eval uations and treatnent options. U ol ogy, 54,
385-391 ) . The woman nmay have | ack of desire,

walpdobiooazbty wi t h arousal or or gasm pai n Wi t h PCT/IB2005/002457
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i ntercourse or a conbination oflOt hese probl ems.
Several types of disease, nedications, injuries or
psychol ogi cal problens can cause FSD. Treatnents in

devel opnent are targeted to treat s i fic subt
FS5D gk ichand BesdHicuiyar arIBUIO! & WOrEEr & T gstsfaction in

C%é{n%g ﬁgesgi SRSt 6 e BII&ff&ér{%ﬂn%r GRUEFA V&gl fRRTBle sexual

of nor nal e sexual response:
d@l@bfo%rs gL eiphah, &R, Qﬁ@%}nmm:mbmmndSclasa@dzm of female sexual

Definition and cl aSSI fi at| on exual
ciisoriess ST 1RO g dRehe AR 04 S 6 SEAD GhoaR - Berman, L. &

BRI L (B8, e Sekan fgsueni! it vophysioosy

ebvdiestiofzemnd trebimeectoogiiomg. Gfrolagyi bd,6388s88t). pﬁlne m@man may have
when exposed to otl&) erotic t| muli. Arousal is .t

Vlggku@fa,deﬁgg,pgﬁggu w %pu%q,%pg%%n P2 ; %rlp{;@ﬁgourse or a
Cc?&ﬂBﬁ]\%ﬂgn(Hf t}’i’géﬁblrb IR S%be%‘%&eapakeagé h{&ilé&@ﬁs injuries

I NCr ease rication, el ongatl on of
va:glpeyclwidgncalc pemlemsgeamtcmuseeﬁw i oﬁleganehta m tq,evelopment are

asmis he rel ease qf, sexu nS| on_ t hat

"@%ﬁtﬁgt@d Bt RgCaE ey B R S B e iRt dssie and arousal
ij as an inadequate or unsatisfactory response in

any t

hese phases, usually desire, arousal or
orgasm FSD categories include hypoactive sexua

desire di sorde xual

af Bt Rs oL ESTL TS ekt H B SORFEsBLHRFTL the phases of
CRAthAatdrRAeOEekiia ms%ﬁaé idewpe! iapsudes ahe orgasfiulLéiblum, S.R.
i nmproving the genital response to sexual stimulation

((al§9|8m Pefinitien seduclassificationl ofdiestala sexual disaeians 6 .t/mpotence

e orith ¢ TREEIBpk, NI R TRED, BOlR.aM S b CES Rl prossion. ts

Ob2@ifeSQIBhE oHRXUinkiudiesas el shdlights mhen mhemmfhet bempany of an
present invention is also useful in treatnment or

ptf’l{tﬁmyte&ixlp@ﬁﬁﬁr rpwdien; expeesdidp g%@rr%roaps%t#raev Arousal is the

SRl 0B 15 SR s RRRITH o, R TGS of whin i

pg@nﬁlité{ lemgbRgerhesteandinchudassiatredised r\@gmal tulgisition, elongation of the
drsorder, and sexual pain disorder,

pvwleaamcy ingreaped tg%t@héensgyorgp@%wl’yx, 5@68%)@5@ release of
2L LoD i nas AANRELY Bufifg Rougs) T o sprder s

a wonmah has no or sire to be

sexual , and has no or few sexual thoughts or

fantasies. This ty eﬁ]

Hence, FSD occurs en a woman has an inadequate or unsatisfactory
response in any of these phases, usually desire, arousal or orgasm. FSD
categories include hypoactive sexual desire disorder, sexual arousal disorder,
orgasmic disorders and sexual pain disorders. Although the combination of the
present invention is also useful in improving the genital response to sexual
stimulation (as in female sexual arousal disorder), in doing so it may also improve
the associated pain, distress and discomfort associated with intercourse and so

treat other female sexual disorders.



FSD can be caused by | ow testosterone |evels, due
either to natural nenopause or to surgical nenopause.

w@edenieuses i nclude illness, nedications, farCTUB2005/002457
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depression and anxiety. Female slexual arousal disorder

(FSAD) is characterised by inadequate genital response

t Theexuabisdtidr aft itha. ﬁ@%@nganv@ﬁﬂ:@m ido atwat us@l@rgo treatment or
t he en?orgerrent t hat characterises norml sexu

aPEIRWIaXIThel VBGORSHY a3k e5i6ordI§OTEEhr ﬁ%f’é'd argysal disorder,
t

eSSBS AR b AR e PR yrtment o
rrpmm@/\l}@&s osf atkesl erodsdbiditdrdend odgasimig disotraderi, camd mxual pain
as by illn , W th vascul ar nponent s su

dﬂ@@é@% amdn’li’tsg@r SEARly d3ithe tigayeen Qﬁé'«’égp %&9{3@% sgegqst,lﬁl arousal
t Hs%'id@@{‘ b &AL W eggéféesnaéqéi'saf r3gn F§§ent if a woman has no or little
anti depr e

nts eg s or antihype Flens! ve agents.
S gigd tqnaersedmabraﬂm!rhae( noor tﬁew$edyalﬁhoeghisaorafadta31es This type of

inis i S ris al r.esul. from
B b Pstoasins oy i stoermin, Biel Bhe her da nefial menopause
reﬁvd&esdrg.'eé fﬁ’é us@nd@'ﬂ?érréélfée% m%ﬁ,ldé' finkBs) ﬁi@a?da%)ﬁs fatigue,
di sease, tory bowel disease or urinary tract
pdeptmn ilhréapxle%al ence of FSD is difficult to gauge
because the term covers several types of problem sone
of which are difficult to nmeasure, and because the

| PERTAS lseixDal é&ﬁéamﬁlé?ﬁﬁé# FSRDRIS vabladi@esitt byNRAdequate genital
wonen' s sexual problens are associated either d| rectly

wes’rpomlse tbesarua! stjgiulaiion: oTbe peanitalin tCh) oat vhderge the engorgement

1SR R LT R B a8 e ooy

' mb’i'i%aﬁéfcﬁt@) B sifterebursBes SR, f@@@@ﬁﬁ@ maCbe.infpaeed. Arousal
is not a single therapy. Current treatnent of FSD

f gisasdar ean hei grused by redycatbpegiedan af menapausestn after childbirth

PSR SRTER, 25 5 PSR, B REAgERE s sucn

| depstegahd eihefostiiresisedithal chusss assultFeoml teestmentiwith diuretics,
laints are not all psychol ogical in

Bén Vaiptamines o gptiderressanis] §9 fopRishes @ntinypententiye agepts. Sexual

. h I ' , .
PR ABrdrsoTRAEN oFenateifil, AT VeliriaLuLR phectitised by pain
cﬁéﬁnltltﬂigltfronﬂ' tfmr?t?;gnagn@rmayrtbe gxaude?%lsy |med§l08'ﬂmhs(; which reduce
the treatment, of FSD. iric ru ra nc e
oricafian Siomeilipasi GNIEofnEaMYTieY SSoRErmiMamatory bowel
r@gleggg rﬂjtrlntaﬂﬁfré darob%'?r‘?sr ogens or nood-altering drugs

r

such usplrone trazodone. These

The prevalence of FSD is difficult to gauge because the term covers several
types of problem, some of which are difficult to measure, and because the
interest in treating FSD is relatively recent. Many women’s sexual problems are
associated either directly with the female ageing process or with chronic illnesses

such as diabetes and hypertension.

Because FSD consists of several subtypes that express symptoms in separate
phases of the sexual response cycle, there is not a single therapy. Current
treatment of FSD focuses principally on psychological or relationship issues.

Treatment of FSD is gradually evolving as more clinical and basic science



treatment options are often unsatisfactory due to | ow
ef fi cacy or unacceptable side effects. The D agnostic

wanweBi@as: sti cal Manual (DSM |V of the Ameri CBCI/IB2005/002457
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Psychiatric Association defi nesldenal e Sexual Arousal
D sorder (FSAD) as being: "a persistent or recurrent
i salaliés taret deditbmidn tmrthé oinvestidation ohtthis omudadt problesfi.  Female

the sexual activity adequate |ubrication-swellj .

- 666Als EomPIRIR RIS BRb iAo REvRNOIGgERldins PalfpRRYEIOITiYe especially for
CRRR mﬂi\hﬁgalg' whé §asy Havens %&ﬁ&%'ofq}d‘s“w ene 'd%/sfunction (eg
The arousal response tonsli sts of vasocongestion in the

pEISAR) cortgboiing tautive oetriad feamate exysal Koomplaimil Jhelrd iang at present

AT e SRS A R BRI sy e
' %e,@tragﬁuﬂl YdRTiSAbEM aPH;?h db?%Qe'ho%Bﬁéit 'Sréﬁla%ﬁTent therapy),

peri - post nenopau +HRT) wonen. It
assdoigensd oni mhod-@iiednit dmgsdsgan der uspichnasor trazodone. These

depressipn, .cardi ovascul ar_.di.sease I abet es. and UG

AFBaTaPt OhiREt are i bEraRESARE Bus toRaR BBt qidnacceptable
okirnemsgenent / swel ling, lack of lubrication and |ack

of pl easurabl e genital sensation. The secondary

consequences of FSAD are reduced sexual desire, pain

o BATLRIE 5 SR AU ol R HE R Rgean Peveriati
agsaetiatie WbfifeLi ftdinslee'RSUbl eAMySAUMIso@Rr HSAD) as being: “a
known as nale erectile dysfunction (MED) and/or

ejpatsistenbroy recyedk inabililik Ho aatiain caratou meisipit Wit cempletion of the

a sm.a. t i ev . desi .
okt dhRbuse) BaRt LS Bl Ag B dieelS i Sl grotement. The
( dagrbeihcemhestesdusermafked distrBEs ios irterirednal eifficakyitrothe arousal
sexual dysfunction in nmen. It has been defined_ in

s &ssRasIsedicPnsistmtofwigsogangestien nbs they RRlVig. a@gialelybrigation and
: ; shent ol
EaPhEPRoR Grdh P10 a3 AR e PRbilnoe causes maries

peistieskenid/arintezpersoant difjcadty) ati on with mi ni mal

sexual stinulation before, upon or shortly after

penetrati on and before the patient wishes it. The

CldQN§i an ] - 0 fegkri.
dﬁrszrﬁ[?oi% gf t heI)t’ Zér%iv?%bgm p gg@,sa‘)@%ghéges&zﬁ?%,ﬁ%dvgﬂly and . post
omertopassaligHRBY womenorlt & asadcidted withacahdoneitardrdisordérs such as

SR e o R TS S R T Fders. Th primery

consequences of FSAD are lack of engorgement/swelling, lack of lubrication and

lack of pleasurable genital sensation. The secondary consequences of FSAD
are reduced sexual desire, pain during intercourse and difficulty in achieving an

orgasm.

Male sexual dysfunction (MSD) is generally associated with either erectile
dysfunction, also known as male erectile dysfunction (MED) and/or ejaculatory
disorders such as premature ejaculation, anorgasmia (unable to achieve orgasm)
or desire disorders such as hypoactive sexual desire disorder (lack of interest in

sex).



The | nternati onal Classification of Di seases 10
definition states: "There is an inability to delay

wepm@ehi@sl on sufficiently to enJ | ovenaki ng, POEIB20&(102457
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as either of the follow ng: ( 11) occurrence of
ej acul ation before or very soon after the begi nning of
I REeic aurcdativielyf cammaome dexaak dya‘undrhpn irednerbeflbhasdreen defined in

(5 VaphlraERnBEE A TIF T BN oS PA 7 chghPiagnostic and
CoRadiRal iarflRl Bf MALACBISFIRLSH %ln@ wﬁl&% BEABY:SPE Ss a lifelong

not t e resu of prol onge stinence from sexual
_apersmtem oadwrredleﬂaﬂuiatmmswmtﬂn mihintad eexbelegtinglation before, upon or

nﬁ(laa%af Q!Sap%‘z}le{tl gf%t La?'g# ggfgtfé]ﬁ}ﬁzglgl%é)rﬁnﬁglg%\gteefhe clinician must take
pﬁﬂ@%&bbﬁf‘faﬁﬁ@rseﬂ% \fRdct @ﬂzratﬁﬂﬁof‘tl@ékm%méﬁf Pﬁés@r@hoh as age,

capacity for voluntary control. Psychol ogical factors
magvéelty ohtb‘@l saxtial papEer of stimulatian; ans fregupneppbaexual activity. The

20fitnes Zaures romr el atitemt i Gy eper
and par asyrrpat hetic nervous systens. Efferent inpul ses

via the synpathetic nervous systemto the vas deferens
andet inseraptienaly Filassificelian eofs Rissaserute (defipliary giateyn; There is an

BB Y A 050 TR o WrBA olenBdlq BFapigpyge cinero
afk tfoowingboun ebbelredng@® aidsjacokrtienseefdre vpl vy s@dn after the

fluid content of senen. Expulsion of senen is nediated
b?eﬁmé’lﬁbﬂi lni@fﬁ@ﬂ@@s(lfoﬁ t'@]enlﬁﬂ'f[ iﬁgrﬁ}quﬁﬁfiabﬁf%@ 105yt dp seconds of

o BpeRBIrth bEPAobréTs( o Be G SERGREH flesifclie qf suffcion

pagsctivhaotrhak atesypupsd pessiblenThequebleys isnotthe result ®f prolonged
rhythm c contracti ons of the bul bocaver nous,

i 8 ﬁi"@ﬁf&%ﬁ"%tﬁ?xﬁﬁﬂa%'t\yl ¢ floor muscles. Cortical

control of ejaculation is still under debate inhumans.

In the rat the nedial pre-optic area and the
p@thsedefinitioharwhiok | leve béen hsebyipolude! elmssmsaimn tom thee following
i nyol ved in aculatlon Ej acul ati on Conpélses

S EPieYa o"RBiRSbrEnt a1 S5 CORGHEn OB IR, | hetEen | benetration and

f
PSR Ao R ARAAT AL o] BBLREIor voHr o tRe
vesicles and prostrate into the prostati c_ urethra.
SHRSLbal ek oA BT o b bR Roipploms, amvey
”ﬁéb#é%smﬁ BBl 8k thifurdi it B6hH ?farr@lﬁ orgasm which is

purely a cerebral event. Often the two processes are

coi ncidental . The conbi nati on of the present invention
Ejgc!u?acho%sﬁé u('ie[')ennc}en tre te”%?rtnp%{he[%{ceand parasympathetic nervous
systems. Efferent impulses via the sympathetic nervous system to the vas
deferens and the epididymis produce smooth muscle contraction, moving sperm
into the posterior urethra. Similar contractions of the seminal vesicles, prostatic
glands and the bulbouretheral glands increase the volume and fluid content of
semen. Expulsion of semen is mediated by efferent impulses originating from a
population of lumber spinothalamic cells in the lumbosacral spinal cord (Coolen &
Truitt, Science, 2002, 297, 1566) which pass via the parasympathetic nervous
system and cause rhythmic contractions of the bulbocavernous, ischiocavernous

and pelvic floor muscles. Cortical control of ejaculation is still under debate in



ecl anpsi a, polycystic ovary syndrone, intrauterine
grow h disorder, female infertility, dysnennorhea,
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di abetes, type 1 diabetes, inpdffred glucose tol erance,
insulin resistance, netabolic syndrone, diabetic

cipipbheatlh s réstiehmrslisliprbeintic arbe ensl, theti jpdmevientricotsr nucleus of
ul cers, diabetic | eg ul cers, diabetic, neuropathy,

pibei ppsialaaussaee I baivires/in fiPeWeli?t nephr opat hy,

di abetic retinopathy and hepatic insulin sensitising
substance (H' SS) dependant insulin resistance),

PERIBIAOR talpprises dmrreepanaln@ammmm&rga -prem'lsatqnc and ejaculation

i T B o S R s
DA Ngedel u%bﬂﬁ élt %Sﬁwleéméﬁc?bbﬁzs%%@evﬁ‘ﬁb af{e prostatic urethra.

Prl nzhetal angi na hypertensi on (i ncludli ng essenti al
h&pb@émtcm thdeapamtlgn liy tiee: fenile rexpsitsiom ddrtpe seminal contents
I solate nsi on

|
0 enaieO o SR A BIFIRIANGR AISEL D SBREHs ioh is purely 2
aéét‘r%télte%nwcbf‘?e@méefv&bssio%g%@a@é’olh@ﬂ@mﬁcul ar

hypertension), coronary artery di sease, congestive
heart failure, atheroscler03|s condi ti ons of reduced

J{g%gqogﬁﬁﬁgtglorgg m %yé%ﬁ{g nz%q @pﬁ%réaé%{%%ﬁgslglthe treatment of pre-

VésaHpRla, d‘pé?@?@hc Avapl esyridirbmat eintraditive tpbetiandiSorder, female
bronchiti’s ergic asthma, chronic asthma, allergic

rimn‘entmhys dmmn%h%sﬁmgwgt@n cdipoiderc b éforage disorder, type 2

OHBRELE Kpebd TRABEST REREy DB0EE SpBraf, i rosstance,

dﬁ%&@cﬁﬂi@%yﬁdhﬂ’ﬁ@adwbéﬂﬁ eohlicatestiss(sagh as qﬁabém(ahlcers;i diabetic foot
ure, diseases characterised

gl obal respiratory fa by
du@erajejlgb@ijc fa UK@{S’ | qjlapemé ngurqpathy, aperiphssak dlabetic ‘neuropathy,
gﬁﬁgﬁﬁ%apggﬁapat@ «’—T?fgéaf[an.p @pé%&ﬁ&g%'rn F%glr%:g sulin sensitising

0SSIPNAREHIS , Fﬂ@@’)ectj@beddémﬂd&mwhndyseelstartoebyspremature labour,
spastic esopha eal notor disorders

e aon s e ion TP R dBper P B g Dlagganeplstiobstruction,
ﬁ@ﬁ"sefga, tal tfa%‘t’%%é@a&ﬂéraﬁam%ﬁﬁttgﬂsélé abin, Sﬁ@hﬁ%ﬂcﬂhdmg stable,

I ng, pai n an ear

consable hymbxvariantr @ﬂazh‘@mjseaglnléz),v\ﬂwlert'esswndmrmimg essential
mul ti pl e sclerosis,

respirato
BUReTRTEOT ] MUTGaRhg Mgeansios seconabnt BupSlidisionsplated systolio
SK@S‘%‘@QI L ﬁgﬁéﬁé{r?slor?‘Cﬁsgglﬁﬁudng\ngpﬁiébe@é@ ﬁ%r?er?éfér{‘ associated

I nclu brosi s, der nal
coitheathesosularonig, ahd brensivssdubdl byperiensidr) t¢aranary artery disease,

a2 h IS e o e Mot TS TRaTfh blood vesse
CEFTY DS et et S T oty ), perers
vascular disease, stroke, nitrate induced tolerance ronchltls allergic asthma,
chronic asthma, allergic rhinitis, hypoxic vasoconstriction, chronic obstructive
pulmonary disease, bronchitis, cystic fibrosis, reversible pulmonary
vasoconstriction, decreased pulmonary vascular resistance, partial and global
respiratory failure, diseases characterised by disorders of gut motility (e.g.
irritable bowel syndrome, IBS), gastroparesis (including diabetic gastroparesis),
gastric emptying disorder, Barrett's oesophagus, anorectal disorders,

dysperistalsis, spastic esophageal motor disorders (such as hypertensive LES),



surgi cal and idiophatic adhesions, inflamuatory
conditions of the skin (including |ichen and

was®epi@asred conditions), ageing and all agei ngPCT/IB2005/002457
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associ at ed degenerative di sordéfs (including ageing of

the skin), liver fibrosis of any etiology (including

viliffabe ap@sAnrfurtiiehal rdgatbsiag gastlopathgr (sochrarodiabpfic gastropathy
chronic pancreatitis, chronic thyroiditis, cal %i nogi S. .
(leecimgytoorafas, VOsHHRE 1 7RstRminAbBRINDERH 5B eaTE Y )s Chronic hypoxia,
r g . . i I ’
S I R0 SRS ke, Setefs o e
cestaRisis nedadinggauriesis dssogiateh veth, reheudaetrose ) r mewabsis, scarring,
cancer, Crohn's dksease, Ii}/,er cancer, .. chronic. i | and
| JHFpASC PF cacdic 8KiNaWAUREDPIRLHS (BSHORY dupg SHygsis, dermal an
b I opeci-a.; (oY o XN ifBBhE W8 th | injury,
NBLIBEE SO Ty T8WSho AEABRONSRY, fyggH) 4 themal iy
gawicsleribsamieitgrrcanneytive tissye disocdersk ébrasis op gbeart, muscle
anal fissure, _ haenorrhoid hypoxi c,.vasoganstrictio : .
oL e TS e PR SR PRl Rrosi), post
r he il a ic@nartioREi dfi thb.skin (includin
RIS L pBAE SR E AR SRR 0 b i (ncluding
nfjahear st ch bssadiatect ¢andjtions), cageiyg Bnd @llifagsieg egsociated degenerative

i schaem c. hear.t di sease, .pl atelet. aggreaqati b : :
aoEiars (i [y o g HERDURahERE of Bny ¥y (noluding
'ﬁ%a&ﬁ%%érﬁp%ﬁ hebatitid RHndr Yvan dirfRisid)archrésicdpamerebiitis, chronic
The conbination of the present inventionis also
ulbhfaitiitis ncaleinosisatsif anyaarigim, epnditieos Wiesssprioganesig is related to

h di al.vsi : ’ th 4 T
BRSNS e BT B2 PSR B € e B fouch = pote
t fhdereptaitate ehnebis aregst ediiteeONMgh cancerfletiteeneipe renal cancer,
such as gl aucoma, optic neuropat h%qn central retinal

verahrés cisesisenliver canges Ehrenie el aicsianser ped neoplasm), cancer

S IR FEL B, S, DL OBEp LS g, poarg s

agrsERptlag snadisease de yBastiaiontan) ,grapisi ¢ Hisemaedgsess esyndrome,
(e.g. nornotensive excavatory aptic neurop%t hX,, -

i ButkErakes epnanhagesr apat Miysuree tiaerppirheids, hypokic vasoconstriction,
n r i
CERERSEL o R Gs REERBIONS AL ARALN fscases (suo as
i Meuaedtald alarthyitis), t ethsdrabdsisy esystemidi sseheresise. ghromboembolism,
retinal neovascul ari sation, ischaem '

: C . .
hewRgeslalginaToet: graney diuilsienghdsehapric heart disease, platelet

g?é@#regﬁ%ny) . Gideko! dadregélg,ﬁase ig,&agiﬁy schaffh haemodialysis,

er of the posterior or oi edenerativ
sisbheémisre peafusicre injuay ismat dovonanyi cavaiopathyhor oi dal
i schaem a, inflammatory subretinal neovasculisation,
non-age rel ated choroidal ischaem a, degenerative

dﬁ'H?%rﬁBﬁahSn NGCiHe? prdBRet idfertidhi RahisBi G8&0L in the stabilisation of
hel | a'l P

epl atrophy, retinal pignent epithelial
blood pressure during haemodialysis and increasing birth weight.

The combination of the present invention is also useful in the treatment of
diseases and conditions of the eye such as glaucoma, optic neuropathy, central
retinal vein occlusion, elevated intra-ocular pressure, retinal artery occlusion,
optic blood flow disorders, ocular neuropathies, macular degeneration (including
age-related macular degeneration), optic nerve disease (e.g. normotensive

excavatory optic neuropathy, ischaemic optic neuropathy, toxic optic neuropathy,



det achnent, degenerative subretinal neovasculisation,
wet age rel ated macul ar degeneration, nmacul ar edenma,

wo 20060i@b2 dr usen, macul ar di sorders rel at ed t oPCT/IB2005/002457
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hypertension, angioma, papillitis, neuroretinitis,
pi gmentary retinal degenerative disorders, macul ar

egalmatict distid ne@epatiar, ldjlaglaﬂﬂ@optletnsmmpathm gptnnesa drusen and
early stage macul ar hol e, choroi dal

nbevigedoiracianialipmerisnsiond rednahdiseqss fe-e Ktingl pgovascularisation,

f
t&%ﬁég@% eegl;l'é(t%'c}g/\,& i‘gélh%aqll bcﬁQ&g%ﬁ dnel dg@vévT%%ué?pathy choroidal
f dRebiere. @llmcldiﬁmdepoﬁmwrpmemmramd degenealttive subretinal
or arterial occlusjon. In the context of the pres

i Reevaswtansatiose| diahslie 1¢haraidiabniganaemiat amlamma%ry subretinal
' Hﬁbgé%cqﬁlsé orf ﬁ&mgnal N84 ‘Hﬁo‘r@d%l @&ﬁgeﬁﬁé egt eneratlve drusen of

or o rnor adr I ne reupta an serot ni n
rt%hwhﬁ(ﬁsla pastileulratingl Egmenpepitidelidiattophy, astinad igment epithelial

DA a A0BBHAIR S PR KO aaeH ReBp o ey ey Tgted macular
bﬁeg&lﬁ He%Qé’ulgPae?jé’nH%‘gférﬁﬁal RISk | %(ﬁ%’sﬂ%frdér@r related to

a conpound f'or the serotonin reuptake
shyperambldm v adgioga, t papillitis enégrovediniiés, cﬁlgmtwnﬁbnalddegeneratlve
I the noradrenali ne rﬁﬁgt ake site | ower,. val ue

KPISOFHEs o MR P2 PPRBI2, W vagaidarn E?@gégﬁ’r Einys plgmentosa early
fé?t &a@ﬁfdrmdlé ERoRR A MDA ENSE ARPP RASch fetiialR@In occlusion,

onin (A noradrenaline (K/') ratio indicates a
grréaltmedla’&i eweitiei aryd ﬁdxopaihmretgwal detagieaiasiepilnwpaeilae blood flow,
el ectivit serot o

(F@vﬁgﬁéé%e@ﬁ{:%@ (a\fg]%\jeffg s Inia-octlay gl s%%red aq_fgr%tmal or arterial

ppefigsrpl y at | east 100 fold, nore preferably still at
| east 1000 fold, nost preferabl y at |east 5000 fold.
Inhibition constants (Kj values), typically reported

T it ot SRR e orha seBRl S FERelin3btare inhibitor
YiCa SiepSumnivhi¥iiis Brmsed boteriRahiibitonsh Inbra&ﬁbmeme tdugptake than
I nhibitory Constant (Kj) and the Concentration of

| saFdiPRior reppialie, Qartadamn s corRpevrd yrhich &) mere #gtent inhibitor of

Egéy{%gh%lggb?%&é}%?? {@%@8@%@%&2 Bg g@ﬁlf’érg&%fptﬁké’ I Such selectivity
i lbe deterdiised C%EdneasdfﬁgAﬂQa IARIbit®A3cahstaher(os K value) of a
noradrenallne an nor epi nephri ne"

aRBIMROENE IOk tn@,@@r@t@ntm@%@.sﬁecam aividing i P&ﬂh@ﬁi p@lue of the
| R5RoUR 10! 0 IBEABHEIAL BB 9. Adouer vave of K for
andrddrensléen f‘emitacﬁlmdlcawsadgreabéri rndiag ptadfiraty to noradrenaline
L%%&c&rg,/},%gﬁglb:sg?otgnm I??/nor %Jr(ear%lin\ée (}Q?rr%%nl%%lcates a greater
selectivity for binding to the norepinephrine receptor. Preferably, such selectivity
(serotonin (Kj)/norepinephrine (K)) is at least 10 fold, more preferably at least
100 fold, more preferably still at least 1000 fold, most preferably at least 5000
fold. Inhibition constants (K; values), typically reported in units of nanomolars
(nM), can be calculated from the IC5q values according to the method set forth in
Y.C. Cheng and W.H. Prusoff, “Relationship Between the Inhibitory Constant (K;)
and the Concentration of Inhibitor Which Causes 50% Inhibition (ICsp) of an
Enzymatic Reaction,” Biochemical Pharmacology, vol. 22, pp. 3099-3108 (1973).

Suitable experimental details are disclosed in WO-A-01/01973.



A preferred sel ective noradrenaline uptake inhibitor
is reboxetine, disclosed in GB-A-2014981 . Reboxeti ne

we@wsloid2e2 onl y mar gi nal serotonin reuptake i nhP@Ii/1B2005/002457
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and no dopami ne reuptake inhibition. Chenically,
reboxetine has two chiral centers and, therefore, in

t Meerigrms Ot édesti dinedantiwRoRIpEHHRIe! bee B?lhd)nyrﬁcf)us and are both
di astereoners, the (R.R_and (S S) enanti oneric

atiged w*eii’(@sgwﬁﬁ@thrs Rimiathrihe dasns wqjadfenalﬁﬁéeéptake inhibitor”

PRI BB LPBEPL S A0y OIS iy soicive

emarddrenelirss réuptakel inhilsitdr! meaRehbix sbimeeas Sededitle norepinephrine
comer ci al Ig under the trade nanes of EDRONAX(tm,

preyRtete ifDItAJESTRA(t ), and NOREBOX(tn). A

particularly preferred sel ective noradrenaline

reuptake inhibitor is the (S,S)- enantioner of

r ébpreftired, salesitleonerhdran@icAuptoke7bibitoThe reboxetine, disclosed in

S)-enantioner, of reboxetjne possesse reat) ey e
iR ST o CRPUHSH RO RS PRl BIFSIBR SEraph Pt inhibiion
r t e | n
L) A8y .%ﬂ%"i%@?‘é?g*‘%%m@o? PRHCANT, RBRRARE e85 wo chiral
dlcentemseanda ﬂt&rbfmteoﬁn stbleenyt,i omllg exiki lsist iwg eeaplickeric pairs of

oA EBBIN g 1E (REPLBRPoa) PURRIBENT ParaARbEdrS) and (S.R)

C RPBAROMEAR bﬁwangW@'vél' dygé , éH@r@oﬁﬁ’ﬁ@' tr'eBBxetme refers to the
conprising a congoun havi ng 3 p arnacologlca
8

sebmmemally avilgbleotasamic mxﬁmw epithe FRAR)rend @Sdfermntlomers in a

t bou 000,. Exanpl of swta

JoP LR Rt Ty PR Goriel S HidRr VR, A Snames of
a'E@R@NﬁWV PROIGFT4Y 3vEBIRA ™ dhd NORBBDXIECl osed in
EP- A- 0463756; the pyrazol o [4, 3- d] pyri m di n-7-ones

di scl osed i n EP-A-0526004; the pyrazolo

AL PROSRE b Pada Sals fodifthaiia) ikt dhibtor is the (s.5)-

diepghtisradr of rédxeting) Aiskicedt ICGBUATBTUOT: FhensS)-enantiomer of
di scl osed in WO A-93/12095; the pyri do

[ Slo@tipgr | RPERaESEsongEeallys cealarcach \aelestivity/ dgpeithe  inhibition
t 'ﬁSr %Lﬂ‘[ ﬁwegr[é‘?%]téjl{essvastﬁg lbﬁlb}ﬁgnpb gszgr{}f%ﬁ?rel}rﬁigke as disclosed in

pyrazo mdin

VWY @-RAMARNIR. Adeerdivglyz W 0-A-0,131¢73ydisoiodes-a/mettes] of selectively
di scl osed in WO A-54333; the pyrazolo
[ Inhibitingy Feuntalie,- af mgp@ﬁebn@%eam nMethod oeyyprsing the step of

V\gaxﬁﬁlé%fﬁjb%&fér%%g&t&éﬂl o ('c):f?YeZ a@%gx? fﬁ%oaﬁﬁ‘gﬁ&iﬁéh to an individual,

'dlthaa: bosmdatmn&%rﬁaﬂ@ﬁ@%ﬁ@ompbandﬁ el;'vaatmgda qnwrmalcohng[@l sklectivity of

V\g'ﬁtg’géﬁ%g@%eé'ﬂ)ﬁéhﬁﬁg 8f gt |fa'f31] r{;tiout% i)?)lt ?ISZSI Innones

di scl osed in EP-A-1 092719 and
Examples of suitable PDEV inhibitors for use in the combination of the present
invention are: the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in EP-A-0463756;
the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in EP-A-0526004; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in WO-A-93/06104; the isomeric pyrazolo [3,4-
d]pyrimidin-4-ones disclosed in WO-A-93/07149; the quinazolin-4-ones disclosed
in WO-A-93/12095; the pyrido [3,2-d]pyrimidin-4-ones disclosed in WO-A-
94/05661; the purin-6-ones disclosed in WO-A-94/00453; the pyrazolo [4,3-
d]pyrimidin-7-ones disclosed in WO-A-98/49166; the pyrazolo [4,3-d]pyrimidin-7-



WO A- 99/ 24433; and the bicyclic conmpounds disclosed in
WO A-93/07124; all of which are incorporated herein by

wo edoenenée. Furt her exanpl es of %i t abl e PDEV PCT/IB2005/002457
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inhibitors for use in the conbi
i nvention include: the pyrazolo
[ ¢4n8sdiigolosed o WO-Ae0h4333i thelmsazblo f4 WalpydmidiT-d-q2gs disclosed in

{%%%@%%h 3; %&P ATy %@ﬁg?@%?dﬁ'fﬁné’gs glsc%sed in WO-A-

EGof5 4092 #he &oya82bIb *{ﬂ * Hﬁ&#ﬁ Aliopgs Qﬁﬁﬂ’oééﬁ EPAP-A-0005750; the

1092719; the trlcyc ic C ounds di scl osed
ERefahgdropyzaing (&, 1a|6k‘upyr$dn @&ér@nrmlﬁrénﬂwd@n@m@sdge@ld in WO-A-

Ntere e g@%ﬁﬁﬁggﬁﬁ%@ ReRetin EP-A-1092719 and
Wy &= RYDTRREB  arldh®edh siRfeIs d1sdloséd Wﬂ/\f@ﬁ)ﬁ-93/07124 all of
/ 87882; the conpounds escrl bed in WO-A- 00/5671 9,

evdictBams mmmatedﬁmeremmfe@r@@scn bed in
WO A- 99/ 64004, e.g. BMS-263504; the conpounds
described in EP-A-1 057829 (Jordani an Pharnmaceuti cal

Meprthat texahitgesiof siidblea DEWinpitrs FoMmaan ;thé mbination of the
conpounds described in EP-A-722936; the conpounds

dé&ser@e@venilommﬂud%IWmmzotm@ elmsinNgN-dwnes isdosed in WO-

558 8 Bl AR 9SG B i Wi 01271

| fhepabinpouhds didddlsehOin ER7R) 09218 @ﬂdﬁh@@dmpﬂﬁm@l@i dJ@@Iosed in EP-
in WO A-97/03070, in particul ar OPC35564 (Q suka

tﬁ\e Q%%‘lﬂmme dEisyslich semnpundsadissioserl 3n 2 EPaAt 1 1170 the alkyl
fur gﬁ%exa ngﬁg‘é'g&% sggnsléagﬁ' W%bﬁfﬁélg’?ggrtge ﬁbmpounds disclosed

I t MEOOORIOYRSBEN tHe td:ranpoemt dlsmosetjl an WIOLAdR/079203; the
the carboline derivatives describ in WO- A- 03/000691
, CQMPRUNIE tRasriBed i W o @ 24597, thmcw,@}m@amcah@d in WO-A-

E’Qogkegﬁbl’ %g@fﬁmg L8810 3RE %nﬁ\ﬂ%r%s desBbeRYh C}%_A_gg/64004 e,

4- di ole deri ves escr be
V\BIMES-2538988 7 The t hmompduratsy cldiesciitoaboundsEBeSd0bB829 | n(Jordanian

02/ 09 h d i in
WA raginns 5 UARUREATGs) Bogs daeHiel < Eaibrogst Company);  the
DU APLALE ool vsAJPSRIIRethd BoMBonAZ/ 3850ed In WO-A-
WOA- 02

000657 the 1 ndole derivatives describ
| 93m1124oz/ B‘&Sg&mpdwmndbssekjecﬂ)ym MIE)-A-HO6 V2R ;i \tles compounds

RS WP 063022 Tna AR i FeROmed feR-Ar579496, in

V\gaﬁlc%llaﬁ“ N Y505 (Ehodedd Ic%@bddha\éodés%é@%&/mﬂ 97/03070, in
A-0 1/94345; the fused heterocyclic derivatives

dpsdicutard QRCABESA¢ 0(DHOka6 anthéhey compoants s gescrad in WO-A-
02/074312; all of which are incorporated herein by reference.

tion of the present

Yet further examples of suitable PDEV inhibitors for use in the combination of the
present invention include the carboline derivatives described in WO-A-
03/000691, WO-A-02/098875, WO-A-02/064591, WO-A-02/064590 and WO-A-
01/08688; the pyrazino [1',2":1,6] pyrido [3,4-B] indole 1,4-dione derivatives
described in WO-A-02/098877; the tetracyclic compounds described in WO-A-
02/098428; the compounds described in WO-A-02/088123 and WO-A-02/00656;
the condensed pyrazindione derivatives described in WO-A-02/38563 and WO-
A-02/000657; the indole derivatives described in WO-A-02/36593; the



phosphodi est erase i nhi bitors described in
WO A- 02/ 00658; the tetracyclic diketopiperazine

w@owpouzes described in WO-A-0 {94347 t he coPQDIBRES/002457
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described in WO A-02/98877; and'% he conpounds
described in use application WO-A-02/1 9213; all of
Webnherged | nardiots adledydtieesi debyribeef én elid®-A-0128865 and WO-A-

Jo 2%5@2@%%255@%@%23%%@55? 1i6kRAEPonL Hllucgdole-1.4-dione
19%8 UESABSAL PO WY Sl SR0PR0fvoasds the fused
V\Beterd (ﬂ@G&én\{atE)Esﬁdésdﬂm&a 2ia4WW A-P2M (11(6360 3R8, c\ioke ASIF specific

8662 MO A- 02/ 00660, 004/,09 0
V\BEQS R ERIPERRs 'ng%'toﬁﬁ V%Wfﬁ)egr dn S@é)r 63‘?%9@@5%e rtBe n tetracyclic
ijll{e‘F éfé%ﬁle oM e ddddiNet N WV‘C??\SO’H@%W 'tﬂe compounds

conj u | on Wt Qﬁd’h‘%e present conbi nation inventio
[ delscmtmd in WO-A-02/98877; and the compounds described ln use appllcatlon

gy@%@ﬁ@z’gﬁ Lg@%/qlfgﬁty&% éﬁ%ﬁn%%)rpfqa%e(dllgerem L))? rré) ellje?nn e.
, 3- benzodi oon 5-yl met hyl ) am no] - 6- chl or o- 2-

qw nozol i nyl ] - 4-pi peridi ne-car boxylic acid, nonosodi um
s det further-exesmBes af Smta)le R&fﬁ\éxldmgtﬂcprgﬂfgr\ use in the combination of the

fl t hyO | -.cyel. A

i bl 3N HeR, PR I, Bétnpohinds idRscbgRRRI-A-01/64192, DE-A-

Cﬁe1@4$@G<WV@An®2/BQh26 EE5Aﬁl@1?)4§99 VA0 -abydesay CERPE] 0063224,
ntDEn?c -im dazo[ 2 b]| puri n-

At10060368, ch 01 B2, zwo-/:\-oz/ooesao WO-A-2004/096810 and

3. a@%ﬁé\j\?p@%(@%‘: ﬁféﬁ%é},ﬁ‘%ﬁ ?l’_ezlpgtpr(g)&rﬁtleg &qrgl_nGt_)y reference.

car boxyl at e;
ED yri dyl met hyl am no) - 6- ( 3- (4-chl or ophenyl)
psap,(ggpyt Cy Eé‘éHpbthfﬁagsggﬁén conjunction with the presen combination

RIS SR PR G BRI ks PefBrooteny

1pfdbc{x§/]L3(23-l)lp9ﬂd@Zihop£@| 1@4 -[(1,3-benzodioxol-5- ylmethyl)amlno] 6 chloro-2-
yl met hyl ) am no] - 6- chl oro- 2- qui nazol i nyl ] - 4- pi per.i d

cﬁ%‘@%?\'m@] %ﬂ'ﬁf”%@@@ﬂxﬁfﬁv 3aidh mqﬁ}?&Pﬁ’éﬁF éﬁgc("@) %5 63 7,9,9,9a-

4 é)‘?aelﬁ r@ﬁ%ﬁ#ﬁ%ﬂﬁﬁ@ﬁﬂ@ﬁ@%@%&ﬁt |_}({J\'\%&Eljopenm5]|m|dazo-

\A'gz Ab]@mmaw)onepharimg%oqgmm s Mgs-zsmgﬂﬁmmymm 5,62,7,8,9,9a-
Pl o E 4021 and E-4
(EP% V%’m% pggﬁ%%i—gﬂ@aggf?gﬁggpldrgg @S FReg 1[1792(2 ~chlorobenzyl)-2-

R BT, (1) S8y Bty P2 e

(uerrbokylat&,%mamg a(mpymmmylgminu)f&w -j4-cBlon&df886]) propoxy)-3-

RAH3EnORRG BRI R BPRHOaREf & p-RIOPRpHENY1)-3-n-propy-
' ’1‘@ ghirs f 0r7l—‘IJb?rét%¢o Urs.- Hﬂf’}/nﬁ’ﬂ&lﬁeﬂbnéonb' AqlL[PN3-benzodioxol-5-

i nvention incl
ylmethyl)arnino]- 6 chloro 2-quinazolinyl]-4-piperidine-carboxylic acid,
monosodium salt; Pharmaprojects No. 4516 (Glaxo Wellcome); Pharmaprojects
No. 5051 (Bayer); Pharmaprojects No. 5064 (Kyowa Hakko; see WO-A-
96/26940); Pharmaprojects No. 5069 (Schering Plough); ER-118585, E-8010, E-
4021 and E-4010 (Eisai); Bay-38-3045 & 38-9456 (Bayer); FR181074, FR229934
and FR226807 (Fujisawa); TA-1032, T-0156 and TA-1790 (Tanabe Seiyaku);

EMD82639 and EMR6203 (Merck); LAS34179 and LAS35917 (Almirall); Sch-



(i) 5-[2-ethoxy-5-(4-nethyl-1
- pi perazi nyl sul phonyl ) phenyl ]-1 -net hyl - 3-npropyl - 1

WQ geodioogelr o- 7H- pyr azol o[ 4, 3-d] pyri m di n- 7- one PCT/IB2005/002457
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(sildenafil, Viagra(r)) al so kidn as
1-[[3-(6, 7-di hydro- 1- nmet hyl - 7- oxo- 3- pr opyl -

HspesezBiHE-228131 (Bristol Myers Squibb); NCX911 lecox) and ABT-724 and
d] pyrim di n-5-yl)-4-et hoxyphenyl ] sul phonyl ] - 4- net hyl pi

z6he (AbeettEP- A- 0463756); (ii)
(2 et hoxy- 5- nor phol i noacetyl phenyl ) -1
-met hyl - 3-n-propyl -1 , 6-di hydro-

ZHT@I)W@ZJIOPEEEV Sind]pis odlithe 7ug@en (e pEEs et 06@M0BMtipn invention
i

3in8lUfa:- 5- [ 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) - 2- n- pr op

oxyphe -

28y Py mepy o BE ARy ;s raeinyisyh o ApBs Y i gmethy-S-

one (SP&)M&MAS dﬂﬁ/c#@-l? HepYrazoloyd,3-d] pyrlmldln -7-one (sﬂdenaﬂl Viagra®)

3-eth 5-(4-eth er n-1-vyl hony] )
hoxye%/ﬁ&@),}[;wq(m @snl 3p(|6p7’ dl%%ro 1 r%et yl- 9 oxrc])yS propy(l 1l pyrazolo[4,3-

Yl o RS-0 4 88 h%_@%ﬁﬁ%gﬁﬁzm%‘wwﬁ@@rﬂﬁe 3see EP-A-

(+) 3- UBYY56Y);[ 5- (4 et hyI pi perazin-1
lsuI

Dol Bratbbii s sl pphcetylpBERyD- ety mnsomyl L dinydro-

I .
220, by BL UL picgns o sedeecesenns) |,

RYiHR- U@FﬁbW@l@'@{e‘ﬂW'Ephwz]mﬁyﬂwphmyl)-z‘wpWMB’UWU'Q (pyridin-
\2/&}6 Adbgy)g{{gé’cw Qig/‘i%o' A A 3;5 delnzcﬁglel o dfl yr|m|d| M- o%see(see WO-A-

5-[2- eggppgq@@a)m et hyl pi per azi n-1-yl sul phonyl ) pyri di n-
3-yl]-3-ethyl -2-] 2-
mévhox Beathyl-§-[5-(4-ethhgigemzint pysuplom] k2 2 dpeipoxyetbiony))pyridin-3-

1. { o et RGeS Digatng 204y opyz2glalA SRV HgIgin-T-one
7- OXO0- Pddy ez - 99/54333%
4, 3-d] pyri m di yri dyl sul phonyl t - et hyl pi per

a(g\nne (Ded-elinyl-A-15- é/—gthylp]ppragjaaWIsglpgpny w-(3-methoxy-1(R)-

-5yl[ g ul/ egﬁ%ﬁ@gy?@frf@ eg_ -fbpegﬁﬂﬁ 821%?31&0 -7H-pyrazolo[4,3-

met hyl gifeinidina74ngl ) - 2 5 dichoeh o- &+ Dwah Lol [Bet] 1-
rimdi n]@monle E]see V\DA801/ 271 13, Exanmp 9 %{J [ yWWiperazin-

5 L2 evisglahony(2-at ) gimrshexsy-i- fmet)hy@jh}dmwww? Bd»{l}n% -methyl-

yl ]d %63 %fpyr g)g%%olf)kl 3 d&ﬂgrlmldmg one (see V\(O-A—99/54333)

\5/\@2)54 053[2%1&0)1535 E@h}db@e@m-ﬂLW%L)JIphonyl)pyrldén ?-yl] -3- ethyl -2-[2-
pyl - 3- mgwe&wl}g@ @lhy@r%@drnyraml%%@]ﬂydmdm—ﬁone 'also known

yrimdpg-7-on B_SemoWR53% {12, 7 Ry d R B ethoxyethyl)-7-oxo-2H-
pyrazolo[4,3-d]pyrimidin-5-yl]-3-pyridylsulphonyl}-4-ethylpiperazine  (see
WO-A-01/27113, Example 8);

(vii)  5-[2-iso-butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-(1-
methylpiperidin-4-yl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one  (see
WO-A-01/27113, Example 15);

(viii) 5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-phenyl-
2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one  (see = WO-A-01/27113,
Example 66);



124); (x) 5-(5-acetyl-2-butoxy-3-pyrid

inyl)-3-ethyl-2-( 1l-ethyl-3-azetid inyl)-2 ,6-
waletwdraeZ H pyrazol o[ 4, 3-d] pyri nmi di n-7-one (S€H?T/IB2005/002457

WO A-01/271 12, Exanple 132); (i)

(6R 12aR) -2, 3, 6 7,12, 12a- hexahydr o- 2- net hyl - 6- ( 3, 4- et

h)(lb&nem-(i@(a/mw@-b)opoxy-g’% pyndmgj) 3-ethyl-2-(1-isopropyl-3-azetidinyl)-2,6-
pyrazi nol 2 rido i.ndol e 1 4- di one

1]
(t adal éifhyldfo'ﬂ‘:i pﬁ@@'@ ‘b@a‘lﬂ%@mﬂm 7’,—0@@ Q%W@rfb’@df?@ 92, Example
exanpl g 2 ZS and 95 of WO-A- 95/1 9978, as well as the
conpoun f exanples 1, 3, 7 and 8; (xii)
2(%)2- eBk(ﬁxa'c&yléﬁ-batd)@ym-pyﬂ@mglaﬁnethyl~2—l(fI-bthyl 3-azetidinyl)-2,6-

- sul phonyl henyl |
S propyl d émd)r%%b@wpzow ]'Sfaﬂpyrﬁmwrcaﬁ (e ¥ffa-A-01/27112, Example
(vardqu& , Levitra(r)) also known as
1-[[3-(3,4-di hydro- 5- et hyl - 4- oxo- 7- propyl i m dazo[ 5, 1-
f Ixiast (8RA28R)-2,3,6,7,12,12a-hexahydro-2-methyl-6- (3 4-methylene-

2 RS R b4 o) 35 e,

VO A- 99524 i) -
{5 5 GTo0 G, L4) R SoMpaTE o examples, 75, ang 95, of WO-A

10 parti cGb&OONS] pSwell, & thehgaimpeund of examples 1, 3, 7 and 8

TRk g e o e g
rrolidi % 4Pﬁi’r‘ﬁlﬂh§ﬂ5 %182&%5&%%8 6@/aﬁienafll Lfevitra@) also

WO A- 0 X1V e conmpound of eXxanple

WO A- 9BhOwWIR 2@3 (x’kfﬁ[s (3,4- dlhydro -5-methyl-4-oxo-7- propyllmldazo[5 1-fl-as-

(i) MEERSTRL RS AS L SORLREARL ™ i

15 7, 8- di By @uﬁd@f@xﬁn{p?eé)QQPW)Gﬂ'FeéWd B3é drvrodam/2443

]qU|nazoI|ne (xvii)

- (i)  theorryazelgl i%tdipl[/l]lml[ﬂ"%%@ﬂﬁﬁdrdis@o%ﬁ@b in WO-A-00/27848, in

Sﬁ QT. BEBIcHTS. D344 7 -Gyt hanetY s Liop8s 3R QR 1 H-pyrazolof4,3-d-

pydmidin lprd flSul di-methyl2-pylidided 1
(Q”h;/: 3aget-@?ﬂnypr pb%ﬁm] RaAvIc-methyl2-plflicided

di hydr Bropanange 4 Ar%téﬁ ExEMne G8RTIVQ-A-QRR78¢8)1x)
20 (%.@ gﬁp&ﬁgé l]Lﬁ? SFBgémBIeﬁ%FV\%%é?,ﬁozﬂrﬁhoxyet hyl) -

dlxwyr i m(mdlrﬂ@robbhzﬁ)amm@@ 7 BatrinoestinbXydlimazolingt per azi ne
Lb&@? hyie ﬂ&"yﬁ&%ﬁgﬁxgﬁ%f%pr%@phémﬂwHym@a&p [4,5-glquinazoline;
A oS8 A spre YR T Sty S iR R
I de ( Eglyuirazolin - ¢1-4V@096Wn®49@rb6)<anﬁd@m )
25 n@§V S %E%ée@yq% ga/toxy- - yr) dlnyl )-3- ethylhél (1 e%/hyl 3- aze’tldy ny?) 2,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
(xix) 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-
pyrazolo[4,3- d]pyrimidin-5-ylI]-3-pyridylsulfonyl}-4-ethylpiperazine;
(xx)  N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-
30 ylamino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide
(Example 115 of WO-A-2005/049616);
(xxi) N-{5-(Ethyl-methyl-amino)-7-(4-methyl-pyridin-2-ylamino)-1-[2-(2,2,2-
trifluoroethoxy)-ethyl]-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyl}-

methanesulfonamide;



trifluoroethoxy)-ethyl]-1/-/-pyrazol o[ 4, 3-d] pyri m di ne
- 3-carbonyl }- net hanesul f onam de; (xxi i)

WQO\00p/12&2 5- Di aza- bi cycl o[ 2. 2. 1] hept-2-yl )-1 PCT/B2005/002457
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- (2- et hoxyet hyl )-3-ethyl -1 Hpyr#&ol of
4, 3-d] pyrinnidin-7-yl]-(4-nmethyl pyridin-2-yl)-am ne,
p@x;tnl)cVM-EEr (2/5$£Blat@-b(cyclo 2 2 1]he 1— -yl) -1- (2 ethoxyethyl) 3 ethyl -1H-

S, 4S) - 25d|aa- Pu a(-l (2-et 3/
thyl) - y@m_ lat7-yl] 4 met ylpyn in-2-yl) amme particularly N-

4, 3-c/ | A AL
B LS R8s
? ?ZEt( gpyrfogcg[ﬁﬁ—ﬂjgrwgnmh-mglpgﬁze;t?yﬂ)yﬂdih}z-yl)-amine (Example 229 of
1H pyr @r%{@%/@?ﬁf@ ﬁ‘ﬁ in-7- zl} pyrimdin-4-yl-anin
ﬁi@ag’g'ﬁhﬁgﬂ (- 3%%%%%@%511- &n 252, 2-triflucroethoxy)-ethyl]-

utical I'y acceptabl'e sa
ther eofl H-pyrarololk B-Qpwimaidied- ﬂaﬁyhmmm-ﬁl-yl{mnrher (Bsxamipte 240 of

the pr n |hation invention is a conpound of
for mul W@I’éﬂ%%%%@épx Ais CHor Ny RLis H G to
C6 alkyl, C3 to C6 alkenyl, C3 to C6 cycloalkyl, C3 to
C6 cycl oal kenyl, or G -C 3 perfluoroal kyl, wherein
saind pliskyiacgriicgllyrapgeptabie aalihedd solvetesaihgiheofchai n and
wherein said al kyl, al kenyl, cycl oal kyl or
perfluoroal kyl group is optionally substituted by; one
OA fRther g@@?ﬁeHLIEIDEV |ﬁﬁibﬂ6¥ 5t JsreOthhEWéQéW[ coﬁwblhﬁtléh invention is
koxy; cycl oal kyl; G -C 3 perfluoroal kyl;
pammemeew Ml h one or nore substitutents
selected fromC to C3 alkyl, G to C4 alkoxy, G to
C4 haloalkyl or G to C4 hal oal koxy wherein said
hal oal kyl and hal oal koxy groups contain one or nore
hal o atons, halo, CN, N2, NHRL 1jj, NHSQ2R12 , SQ2R12
, SO2NHR11 , COR11 , CQ2 Rfs H, Cl to C4

alkyl, C to C4 alkenyl, G to |4 al l, G to 4
hal oal kyl or G to C4 hal a rein RL2 is C
to &4 alkyl, C to &4 alken GiNto al kanoyl, G

to C4 haloalkyl or G tal C4b | oal koxy; RNR7RS, CONR7RS

or NR7COR11 wherein R7 an 8 are each i ndependently

selected fromH dto Calkyl, C2to C4 alkenyl, Cl to

C4 al koxy, CO2R9, SO2R9 wHerei n said al kyl ¢lllal kenyl or

al koxy ﬂrouEs are optionally substituted by NRS5R6, d

to C h¥l§ or G to C hal oal koxy and wherein R9 is

H, hydpqQxe Fq:ngc;) G alkyl, G to C4 al kanoyl or G to

A al kyI V\,hl ch I's opti onal |y substituted with phenyl

wher ei R' daild, BhetoyCs galiogp Gs 300G iatkeiyl,yCs tbsCs toytledlky), Cs to Cs
on

cycloalkenyl, or C4-C3 perfluoroalkyl, wherein said alkyl group may be branched
or straight chain and wherein said alkyl, alkenyl, cycloalkyl or perfluoroalkyl group
is optionally substituted by; one or more substituents selected from: hydroxy; C,
to C4 alkoxy; Cs to Cg cycloalkyl; C4-C3 perfluoroalkyl; phenyl substituted with one
or more substitutents selected from Cq to C; alkyl, C4 to C4 alkoxy, C4 to C4
haloalkyl or C1 to C4 haloalkoxy wherein said haloalkyl and haloalkoxy groups
contain one or more halo atoms, halo, CN, NO2, NHR", NHSO,R", SO,R",
SO,NHR", COR", CO;R" wherein R™ is H, C; to C4 alkyl, C; to Cy4 alkenyl, Cq
to C4 alkanoyl, C4 to C4 haloalkyl or C4 to C4 haloalkoxy and wherein R'? is C4 to
Cs alkyl, C, to C4 alkenyl, C4 to C4 alkanoyl, Cy to C4 haloalkyl or C4 to C4



or nore substituents selected fromGC to C4 al kyl
optionally substituted by G to C4 haloalkyl or G to

w@doohalaed koxy, C to C4 al koxy, _hal o, CN, NOZPCINHRLA5/002457
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NHSCPR12 , SORPR12 , SO2NHR11 , 280R1 1 or CORRL 1 ;
Het1; Het2 or Het3; or_ Rl is Het4 or phenyl wherein
saaldap@ayylmg%%po@\n@w wraNR/ COREt mhereid 1R/ @nd 6° are each

%ﬁgpéggéﬁl; g}&%@ﬁgg’%ﬁ%%o gkyﬁ;%? Ciél:@l %@f%\]@% C4 alkoxy,
NE%RE w’%ﬁtﬁi&gg %@glk& é@lglr i(%lﬁ?&l]g}rouﬁgﬁbl optionally
( SHEStGIEd 1ONBSREYEH tcaania)oammomCh to Gsh@palkosy apdamaerein Rg is
zﬁsww@@:@s@mh PR S ——

@aﬁgynfﬁsﬁﬁen Fﬁ/vhéreﬂ Sél? ‘Eﬁ@,n?@%bp l%p%néﬂly@uﬂlyégbyted by one

C3-C/7 cycl oa per fl uoroa
oor (c8e Ghibsliticnds kglec@d Gos &) k| C.opikyloppiionally substituted by Cq to

syubstituted w 0 st,it ent elete
Siedhiber Gy e RarbSyY R oo é?@‘géﬁ czgﬂ b MR
aNkeIYIR!2 Tal he L e > or R
Hléltl %—le Cg(%%té %P%l@l'éﬁ V\Eg)ftél ﬁyrt%gjgﬁ t}g oaphaé{tk?)r feth orR7is
ahet'Gor plmr@ﬂmmaz@mwa@d @bpeyl@:gu@pﬁ pplienally systituted by one or more

c5uriege sdedtsd S Mo Oo 80 R CRalteiva e Bikoxy, halo,

abwlo@) @@\l@ st NH@@JQNPt BOGR'™? Wg‘?@-IR@N,COR” COgR”
-C4 al kenyl opti onal I'y_substitu
VVI th OR? |s:cbruRQ?<6t0066@bwt7 Ca0p €4 %{kﬁlaylo@/n ¥%be)n6$mtq §}35 cycloalkyl)

SRRt 88 0 dibrigerll HSbR:Yaiak) B HlyeRf] R W optionall
OBl bstnalevit Bk idrihed drb s%'smUehBSRG CONR5R6;
CO2RY7; | 0, NRSR6 I%%—ISOZNRSRG NHSC2R8; or phenyl or

het er OBE%IS)@RelQM‘éR which is optionally substituted

o o TR LG, & RUARUA, PUSIRIRGY 0r: e, -

%)gﬂru?mt)ﬂkﬂldfory ((354?9lwnwfalltgfawmdﬂalkylngp’mmllysswbsmmed with one or

a e 4-position o e pi ou r

shve sybﬁwwa@tagwle@médﬁoms%& E@ @H%MF pe(\é\h gﬂ &ﬁ alkoxy, Cs-
| [Lé%, 7 RB.® 4

%8% %@ﬁ@y@r %”%hyfsg%ll'pztylj%XéI i ht ¥or%ﬁo$$et Het” or Het

4wNeca<indﬁIeR5:1am1 @6 atioyd mad:rCﬂ rlxde(ber&lllm»tﬂ wregpseanayl optlonally be

CoineRidych s 7 o5 o g YRR, ' e

vvbp oihe nitrogen atomto which they are attached,
form an azetldlnyl pyrrolidinyl, 56 56
R*is C1-C4 alkyl optionally substituted with OH, NR'R”, CN, CONR"R" or

CO,R”; C,-Cy4 alkenyl optionally substituted with CN, CONR®R® or CO.R"; C»-C4
alkanoyl optionally substituted with NR°R® hydroxy C,-Cs alkyl optionally
substituted with NR°RS; (C»-C3 alkoxy)C+-C, alkyl optionally substituted with OH
or NR°R® CONR®R® CO,R’: halo; NR°R®; NHSO,NRR®; NHSO.R®; or phenyl
or heterocyclyl either of which is optionally substituted with methyl; or Ris a
pyrrolidinylsulphonyl, piperidinosulphonyl, morpholinosulphonyl, or piperazin-1-
ylsulphonyl group having a substituent, R'™ at the 4-position of the piperazinyl
group wherein said piperazinyl group is optionally substituted with one or two C4
to Cq4 alkyl, C1 to Cs alkoxy, NR'R® or CON R'R® groups and is optionally in the

form of its 4-N-oxide;



pi peridinyl, norpholinyl, 4-(NR 9)- piperazinyl or
i m dazolyl group wherein said group is optionally

waasvid2er ed wi th nmet hyl or hydroxy; R10 is H, PQUIR2003062457

S f GBRHISIS QPLign
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al kyl, (C1-C3 al koxy) C2-C6 al k8, hydroxy C2-C6

al kyl, (R7R8N) C2-C6 al kyl, (R7R8NCO) Cl1-C6 al kyl,

CONR7RR® SINRYR8reoleaChNHNBERBe0tiyt solatddy fronb s lamait ed to C, alkyl
with one or two substituents selected from hydro

NREFeNaltorresibuted vEHY s dp tsomal 2a)kd @b &t tpLﬁ;zealk@,p(y Hordogether with
i @é@ﬁ AmSh Wﬂ&ﬁ @Q‘%‘é{ gtﬁ%hég %’ﬁ@léﬁe§¥étl(ﬂﬁyl pyrrolidinyl,

Het 4; an N-1

nlptpammylcmﬁrphoﬁrrw AeNRYc piderazigyloop imidazandl dnpup wherein said
cont ai ni ng{ urt her heteroatons sel ected

SW@%@U‘F%J Wit methierr ydi@iber ed

het ! ;
opt § ondt 1 1% EEPERP Choalkdl WP, 28Eh) T20s Nalkeh HREOHTG-Co alkyt
f (RRDD.-G; alkgl, IRTR MCO)Ch-Ki)geaikﬁ @@Mﬁﬁ%d CSNR'R® or C(NH)NR'R®

het roc cI c . Qgro ontain n etero

opf B'ﬂ%‘ SR R oRa T G sobeients seeeis Teendbisexy. NRR®,
f r@l tlé'ﬁél é@os@ﬁ&eb ilree, o TRHIRNIRE C/ to C4 alkoxy; Ca
heterocycl IC oup co taining three N het'er oat ons;

Héd s iatkenyCot Heked 4-, 5- or 6-nenbered heterocycl ic

group n{ ai ni ne or thre het er oa

sel ect BLf ISod %?“%ketﬂ 4N o dﬁ\}%ﬁ“ o;%rog]ensc(ﬂrﬁammg heterocyclic
h@?&l&@bﬁéhﬂlﬂé&ﬂﬁﬁlﬁ@bﬁe drehére ﬁﬁih%rqfetéﬂ%b{’orﬁ@ke@;ted from S, N
saturated, partially unsaturated or aromatic and

weefkin any of sal d heterocyclic groups nay be

261 ect Biett ol Sndihbet ool arllibbotidiihg gn 0. s or N
Chetrsaom opabdRally@Rtaihing 68&dr tnore Hldrbatdms bRt from O or S;

and/ or rein_any of sald het erocyclic groups is
benzo- Hefels, ade-linked &- mamwemmtemyé&@@r@umntﬁmmg an O or S

;Rvﬁ'\@ﬁé)?@h éﬁﬁ@ﬁ%?@%gﬁiﬂ%shggr % q%m@légéc%éf lfrom O,Sor

sibski Het’ets and-irikdde Brineaitsstei h@teﬁtﬁ@cﬁé dgrup containing three N
substituents selected fromhal o, cyano, nitro, | ower

ahﬁgﬂroam%u oweral kyl ), OR6, OC(OR7, C(O RS,
O N

?épz cobtet’s 983”(521]4 ygngléaﬁ?nﬁgp%ﬁ%@%%ggr&p containing one,

Civd RS, the€©) HIROroatdral NRISE 4 froﬂNR$2R13Jr ISQ%NEl’MRbﬁem any of said

| ower al kyl, Het, al kyl Het, or alkylaryl, whjc

| Betespcygie Rl e Het dﬂﬁ oﬁél Ht's Y i b%t §aturated partially

a(H&Xrated or aromatic and wherein any of said heterocyclic groups may be

optionally substituted with one or more substituents selected from C4 to C4 alkyl,
C to C4 alkenyl, Cq to C4 alkoxy, halo, CO,R", COR", SO,R™ or NHR'" and/or
wherein any of said heterocyclic groups is benzo-fused;

or wherein when R™ represents OR® or R®°NR® R’ represents Het,
alkylHet, aryl or alkylaryl, which latter five groups are all optionally substituted
and/or terminated with one or more substituents selected from halo, cyano, nitro,
lower alkyl, halo(loweralkyl), OR®, OC(O)R’, C(O)R?, C(O)OR®, C(ONR'R™,
NR'R™ and SO.,NR™R'™: R? represents H, halo, cyano, nitro, OR®, OC(O)R’,
C(O)R?, C(O)OR®, C(OINR'R™, NR™R™, SO,NR™R", lower alkyl, Het, alkylHet,
aryl or alkylaryl, which latter five groups are all optionally substituted and/or

terminated with one or more substituents selected from halo, cyano, nitro, lower



termnated with one or nore substituents selected from
hal o, cyano, nitro, |oweral kyl, hal o(l oweral kyl), OR®6,

W@BEPR262 C(O RS, C(O)OR 9, C(O)NRIORL 1 , NRIPGUBB2005H02457
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SO2NRL4R15; R3 represents H, | cer alkyl, alkyl Het or
al kyl aryl, which latter three groups are all

opliiyrialbfowatzsily, WRY @GADIR AHOIRTAC60) @RI hCEINRIR, NR™R™
Foe%ﬁr Eﬁt&wﬁﬁghg(fggl(ﬁ%%tgeq? Ircg)wegq%kyl@@ﬁéﬂggt ot@%y%gyl which latter
repr Y %%@Ré@%t'énauw%ga‘kéiﬁ% w O\A/erl?ﬂ%%(ﬁd R¢ith one or more

cyano, nitro

ORAbsiBOEMERIeletied) fRBmM [1410) ERano, ommmem@mmyl hemmmalkyl) OR?,

oA UETOUR o P IOR ek (G i - et R E%”‘ileﬁozNR”R“S R'

ary) reséMéyWr Yalo, Weyénol itk h@ﬁd(ewe%myes < e a¢(O)R’, COR?,
Optl onally su St1lot 511 qp 1/30r t%r m na,]ge one 20
meX(©)ORSstCIAIRIR 'SR el MR RI°F MRIPHMEDIR ;e«aa NBOLR"R?, C(0)AZ,

O?%%R@“kp&%%%lgéﬂﬁ Orﬁ%ﬁ%%@é?‘ﬂ a@%& C(él@yl_\éryl which latter

I 8BU&S bSp §a@é aﬁ(@uoﬁ/éﬂ%@jb@tl@ﬁ&j AndRrbtepmthdtéd with one or more

not present when i's A represents | ower
arsuwduentszselepte@lsewsh@aecyam onltreleiovmr alkyl, hale(jasreralkyl), OR®,

oRCEDRror ST AR JCPENETR L Rars, PEndOIRIR™ v

nrégsresehteveror%(ml wh@aélﬁ(dr@vwm%ﬁd R”CBGnot%%m?when Y is S(O);
C(O NR_10R11 |, %RlS and SO2NR14R15

AReprewntsz’rowezsalkﬂ@neRzgepraaﬁgtSaQ R8I0, hited 9 wddnwhich latter two

rgg@‘g}%e E Eogfﬁ Ci l%%llg Sk%lﬁtltu\%uo (\:I\ﬁtrllll 35% G rgggsﬂbgﬁﬂfér%s selected

offohoalld,y camst hitral deeﬂdallm helofionat sty UR‘brreCo@)R? C(O)R?,

UBIOR ONR  To0E e yand Sk ey REy w R, R, R

r
LA (AN oy BT IR nossnsnty
seegrebanit BF oellewen a!kybupmiobr |adiee grbuBl:@ am@br%llylsmtaaﬂtuted and/or
belovver al am no or tter two group

0X Het, whi ch
aFIMiRRRd d’ﬁé'lf?h R8I q’rymgifbﬁlp%tﬂt‘%@tsvﬁqﬁ?ldﬁavf&mah Q| yaflapg itro, lower

6 B al 10 11 12513
SRR G GETETIGEIR, SRARY SIECR". N
i andiBOENRER T orapei onzmlrylyomminatly tsubstituved kvilhowee or more of said

alakr Ve B R BREBgR: A Wt A Bopyeb guerd Shaino or Het,
tWhYEH el Wﬁe%ﬁﬁgoé%ﬁdootﬁ% ﬁa'l\f%ﬁb Wtedd \‘ivtg'IB\g/er Bi#81; R and

R17 In repre vver a Qf
nsfdeﬁeedanthy Faﬁresam bleon—letwemralleyi \r onehpt R'f at REF may be C(O)

g S E R RR  pEEBSB I A e o

t ané P RidpRmBehay ré}ﬂb@éﬁ@%@r'l&Ner AP or R™ and R, together with the
nitrogen atom to which they are bound, form a heterocyclic ring; R'® and R"
independently represent H or lower alkyl or one of R'® and R" may be Het or aryl,
which latter two groups are both optionally substituted with lower alkyl; Het
represents an optionally substituted four to twelve membered heterocyclic group,
which may be aromatic or non-aromatic, which may contain one or more double
bonds, which may be mono- or bi-cyclic and which contains one or more
heteroatoms selected from N, S and O;

or a pharmaceutically acceptable salt or solvate of any thereof.



whi ch may be aromatic or non-aromatic, which may

contain one or nore double bonds, which nay be nono-
wo@eroobioteeyrl i ¢ and which contains_one or nore PCT/IB2005/002457

het eroat ons selected fromN, S%hd O or a

pharmaceutically acceptable salt or solvate of any

thereof.In formula (I11), the PDEV inhibitor may

contain hal g hal 0" means fl uoro,

g A A= A U —
;fﬁEde tc%ﬁorﬁabﬁqo?ﬁé‘b?ii one or nore of alkyl, alkoxy,

enyl ene and al kenyl ene groups - mhlch may be
unbranched- or branched-chain. In formula (l111), a

5 DiadarmuRn{Lht Pen RED UGN HebeFanaRIons f MArprgh alkyl alkow,
o VB PG o0 k) by oAy 58PS e or
s braindhed-ghaier i di no or 4-N- (R

10) - sul phonyl pi perazin-1-yl group; RS is H NR7R8, or
CONR7R8; R10 is H Ci1-C3 al kyl, hydroxy C2-C6 al kyl,

CWF&R% gﬁsl')'Rg 'ﬁ%fé‘i’re@(g%‘%b'%?%%mﬁ?unﬁé@o%s)éra%c%?dihg to the present

|ndepen H or net In formula (I %)
10 pirefeatios dargr dmmwhﬁfamdﬁdssffdr nu@tbylaoccethylmg% osml,e C+-Cs alkyl
ent,, | nv hose erei nLaR1l

PR@P”%’M ?B ftﬁl@dsﬁ}gsq) i p[ove Hgt I3 ég Cs alfq?l Gf allyl; R*is a
2S(AFEiPle é?rd‘ﬂncy ot @LNYR gésd]g@@h/}“pl %Zlﬁcﬁ g{r@u R is H, NR'R?,

o o GONR la O S oo T UATR®. GSNRTR or

PR i gt R ERA S

15 pyri di n-2-yl and pyri di n-3-yl; cycl obutyl;

1- et hyl pi peri di n- tetrahydrofuran 3-vyl
t 1 If@ﬂWda dﬁﬂ)r anotheﬂprei@sr%arqw af @or@aehnd&d@p@ﬁ@lmppwmg to the

a ky p
< LG ol e e, g{rin SR ol E2aa1 opfinly substitec
wirtith Heg Zu(mbqﬁﬂﬂlnadt-lyl)eml ‘ohllddhzyhﬂz & €, abt agrwlew R™ is OR® or
forrg@ §t| n%/)h qﬁrolldlnmy or norpholinyl group
RWNR &gé Er ik rontivaa sHbgfirtest withtnever dwo substituents
[ Y, 56
SH R iy S e
apden}dt furaa!3-yl, ipyritime2-yb anu qiyridirs 344; NeyclabestylR1 Emithytbiperidin-4-yl;
Clt | kyl optiona subst i t ut wi t hsone ort
st ygf@fa %!¥ §é1?&5tf§H a‘”V Py~ Fégl a@é\&g mdependenﬂy
og e i t b 0
o ére%{ebn’azlcf) Inzﬁﬁefrg)f %‘1; a;qzy?I;kVEyPﬁ@?{aruyz-g%fiU% With- ®clopropyl or
pyethoxy, ory togethgrywithvitde mitr@geri ,at(mndlo Metich sheyebex bdched, form a
25 gggéngcﬁﬁ{/llpglyrr}gl,qugyljlorlmgl)”(ph%?ﬁ%rérghg, &7 nd R®, together with the nitrogen
atom to which they are attached, form a 4-R’ %_piperazinyl group optionally
substituted with one or two methyl groups and optionally in the form of its 4-N-
oxide; R is H, C4 to C;3 alkyl optionally substituted with one or two substituents
selected from OH, NR°R®, CONR’R®, phenyl optionally substituted with methoxy,
30 benzodioxol-5-yl and benzodioxan-2-yl; allyl; pyridin-2-yl; pyridin-4-yl or pyrimidin-
2-yl; and Het is selected from pyridin-2-yl; 1-oxidopyridin-2-yl; 6-methylpyridin-2-
yl; 6-methoxypyridin-2-yl; pyridazin-3-yl; pyrimidin-2-yl and 1-methylimidazol-2-yl.
Of this group more preferred are those compounds wherein R'is Cq to C, alkyl
optionally substituted with Het; 2-(morpholin-4-yl)ethyl or benzyl; R? is C, to Cy4



yl; 6-met hoxypyridin-2-yl; pyridazin-3-yl;
pyrimdin-2-yl and 1-nethylim dazol-2-yl. O this

w@emap162e2 e preferred are those corrpounds wher BCTITHRL0Y/®2457

10

15

20

25 g

30

Cl to C alkyl optionally substidfuted with Het;
2-(nmor pholin-4-yl)ethyl or benzyl; R2 is Cto Cal kyl;

Rakyi; R'OR3 0SB R’sis € fooC LA &SFVﬂlOnmylm@l@cbéwbstltuted with cyclopropyl,
nonosubstituted with cycl opropyl, cycl obuty

névﬁ@wtyl eolirbxmetmwnﬁthoxwrmerwl,yfur@'a Wroa.wndmy?-yl cyclobutyl;
ﬁﬁ}agﬁ)é chgr A %t lg)wgfﬁwr%g%éi-wo We%nh e$8 v&ogﬁthteh r with the nitrogen

natdmg@mmtzlﬁ)mhéwaMBn@chehﬁyfoﬂﬁ%a ar’ qmmiazlfnw glrcmp optionally in the

ij%lrrggg &gez{%'g%'g %”@fsgﬁégﬁﬂghlyﬁ ﬂ%l%\%ﬁq monosubstlltuted with OH;

pyr| 3‘:‘%}5’5 teré&%d Wotnji‘ gﬁd '?]‘gl F?%}X‘Q%Fﬁ’%ﬁ‘c?% é- rfthylpyridin-2-yl; 6-

oxid

6Mhdx>yymfyldlrd24yl Zawildazﬁ-&yatpiqu@ynﬂ -gli am@ 4 yrhethylimidazol-2-yl.
pyridazin-3-yl; pyrimdin-2-yl and

1methyI|mdazoI 2~yl. In formula (11l), one other
f f fF
Hﬁﬁﬁ{ulé’gﬂz%ﬁeﬁ%@%ﬁ%ﬁ? ré%@%\%ﬁer gc. WQUBQ according

tm thaplte,slenbmv@ﬁtld)lm a@ mdsemyhemn% is GalicdCabkyl 003 to Cs alkenyl

ovRiein K i B8 Vb LRS DY R Bredsney sttt s syidht chain or
aRd iSRS, dym”& o'r%;ﬁo c’seocﬁﬁoa%kéwl aﬁlﬁ'\ﬁh@eﬁﬁ’{/vhéh%mls Cito Cs

is substituted by d wherel’n wh 1o
abkyl sai@ albyl@oum) Il&wbstltm:edthy wdoyber@m wiendr” B4Cy to Cs alkyl, Cs

PeCbarRenyr G Bbs Syl 5 6. Ge Vel ) s3hatko. alkenyl
Oéyﬁcﬂ@élﬁylslb?sbyéléélkéﬁYlngcﬁfﬁ g4 BbﬁdﬁﬂaIM%%ﬁﬁut&l tSyB @ﬁe or more

8 substituted w't
oa@bﬁﬁuwﬂséﬁwgdufmmehy@om a:tf@@#al&%}(ucﬂ@ C3 cycloalkyl phenyl

bt ity G bR st SRR Koo e Pisoal. ¢ o
,al‘ﬁ&fﬂlh tS@ ﬁlfﬂﬁldalk yICBRIC 1 to CPARIdalkbRy, ehalosatl, NO,, NHR',

hal oa 4 and alpzal kox rou s contain_on

hbIHE QR NHEQRB . 05GR 08, 2R Syporein. said

PBRERIT A Yo, aéﬁa?zéozﬁgw CRRERLP LAl haig, glpms: NRTR'

SCmR@%@rhNRéa:@Wbl hcHet' ogmupommmus@ram l@ake‘a drmdmbered N-
het er oat om optional | y contal nhbng one or nor
heripBHAS iete@cyelic groyRind M*efo QJ"PUB WB'ChetSBadeUrﬂfed 5-membered

Con(él?oﬂr:ﬁlle oh%@%ﬁ%gg%e%eg Neﬁé{aﬁfﬁ\f{ir{n' 8ptﬂ{r%ll’12 contalnlng one

teroatom optionalTy con
Ooemiu‘re rmlt@rob&:tm saleoter! Bemed} ©drf$;carHet® Groap Whioh |saa C linked 6-

Het3 p.which is a CIlinked 6-nmenbered &eterocoy
%fé té?ieFﬁrﬁ@yG(“ﬁr gEOYR 1980 AL & eli%m optionally
R&?-ﬂ:}t ﬁ’g cﬂ'é IPét@P’d@‘??‘l?\%isegé&Eeagfor?ebe%oPrN B} d $et® group

hwhmhoaycla cCglnbeqb 6-membered heterocyclic group containing three N
heteroatoms; wherein R7, RS, R" and R'? are as previously defined herein or R’
is a Het* group which is a C-linked 4- or 5-membered heterocyclic group
containing one heteroatom selected from S, O or N; a Het* group which is a C-
linked 6-membered heterocyclic group containing one, two or three heteroatoms
selected from S or O; a Het* group which is a C-linked 6-membered heterocyclic
group containing three nitrogen heteroatoms; a Het* group which is a C-linked 6-

membered heterocyclic group containing one or two nitrogen heteroatoms which



cont ai ni ng one heteroatomselected fromS, Oor N a
Het 4 group which is a dinked 6-nenbered heterocyclic

w@emapleent ai ni ng one, two or three heteroat onBCT/IB2005/002457
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selected fromS or O a Het4 grddup which is a C|linked
6- menbered heterocyclic group containing three

Nig sWeRituteat By oat ershoR Hidistingenspselbitet framaC Cd Cm kg, Cq to Cy4
6- nenbered ,heterogyclic 1)grou§ ﬁontw %g one or w?
netosge R Feit or 8Rebms GRRC hiNHRILSE NHF QR b@neneptignally including a

Crﬁjrﬂ}%gﬁélte'r%ﬁgts%leﬁ%%g@g dr %ﬁl\it\f%%@flﬁgl of §did! Reterocyclic

Haﬁdl—mﬁ iHtd Idr)Het s s@lur@ed pantahwurisetwam onaromatic as
selectedfromS O.o erein

hePBiaRipie .a@dg\flla%fﬁén ﬁ@y p\?hﬁg_q bet%%@?grgr@@@qlq gptionally substituted
S Qith e dr r’rﬁﬁégb mﬁﬂl%@Hf?@élé‘étépqsal bRk gl @53 to C, alkenyl, C4 to

appropri ate an ereln an heteroc

gOaugikokys loalb] GMRY, SOR'Tt CORI ' vart NHRYE wlnermn R” is as defined
Hbstltuents s?l ecied.from

a

ﬁ@ﬁwe ogg ang/AEaw PT@H&@WHE %?18 (%@{fcyghc gwls%enzo-fused or
RS #%h%rfngr E'%sﬁ'tut%e \Iﬁ'dheFQflnio?e apibdaifuiened selected from CF3, OCFs,

e qnd or erein any of sal d heterocycl
gﬁélzfﬁs os QiR 6- \fvbemm Fbr 13@1 @Cpladifwwmrb@tcmtuwmﬂylsybstltuted by

%E E) &j%%lat c@ gf %F\&pggﬁmvﬁﬂ id (haloalkyl and

' ﬁa%ﬁk&?%hﬁ?%ﬂ@h%@oPWWWb ,atbinst R4 C1 to Ceyalkyl R™

hal qal k hal oal koxy wherein sai d hal oal
afR™ aCRoaa l@mxjo droalkyl opticaally subsiutagométhhane et e ; substituents

Reekbis 108 ElcuglShiol Ty Bl Ll ey, nreRe

Fh@ﬁylemréhﬂméﬁﬁaﬁy@r&armbppwfdﬂhyl mry@kewyaud@1 fooC{dlkyl and C; to
koxy, benzyl oxy, NRS5R6 |, furany

t @m@&f@@rmupam@y @ptlcpf}aliyohawgﬁrmmﬁeduhy @aa@dﬁyl geoupesuch as CFs;

H% g%]g:aqﬁ o: %%@; go{d’gﬁé ﬁ)"g&b%ﬁ@ﬂw yteggh}/drofuranyl or

C’é’ettahyﬁﬁ)mbréhﬂal?ﬁylé a Bipefazin-0-yisulphanyl)growe hatvingya substituent R

tetrahydrofuranyl or tetrahydropyranyl; R4 is a
pRbdhaz4-Rositigns of ﬁh@npnpeg%nw@ w&upn@/ greilbs2io: piperaziy group is

abp@ﬁﬁal@eﬁg@:n%t a\ﬁ@uéﬁ‘beopfv%b naI@?‘/‘ allgflgﬁ’@uq@%%ﬁ%ogthonally in the
o;mrr?of nmf momdzzcszl\iaiawga garet&z&:halndepen@mtlyoMEbtyedlﬁ'om H and C4
| K IR Rtiphady subsHLLGb MR Gnip & ISREIRNIEF1 o C alkoxy, or,
Owdéiﬁ@ Yg}fhstHBSﬁlfngéﬁ ﬁ‘nt @ﬁﬁ:how@? &réchitadned, f8Fm(3n azetidinyl,

e ni trogen atom
Wbynblldlnﬁypmeadﬂwl echﬂphoﬁlmyhgmmpaaaﬂll?il iy H,; Cq to C4 alkyl optionally

AR L LI0 ol S e T, e
o SRRSOV S, oy

atd<¢k; abker@], tet*Oaithithepyovigs that when R’ is C to Cs alkyl substituted by
phenyl then said phenyl group is not substituted by C4 to C4 alkoxy; CN; halo;

CF3; OCF3; or Cq to Cy4 alkyl. More preferred of this group of compounds are
those wherein R is C4 to Cs alkyl wherein said alkyl may be branched or straight
chain or R' is C; to Cg cycloalkyl and wherein when R'is C1 to Cj alkyl said alkyl
group is substituted by; and wherein when R' is C4 to Cg alkyl or Cs to Cg
cycloalkyl said alkyl or cycloalkyl group is optionally substituted by; one or more
substituents selected from: hydroxy; Cq to C, alkoxy; Cs to Cs cycloalkyl; NR'R?,



to C6 al kenyl; Het4; with the proviso that when Rl is
Cl to C3 al kyl substituted by phenyl then said phenyl

w@e@ap14262 not substituted by Cl to C4 al koxy; EN/IB2a00002457
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CF3; OCF3; or Cl1 to C al kyl. I\/t?rgepreferred of this
group of conpounds are those wherein RL is G to C
WI%@R&@ @Osd! dhairdinl R nayd RE ave @ach éndeperstardly gielected from H,

R%?:tg ey '@g?ﬁa& W A 51 afF P NEOLEDLGgHhed herein a
cyc tagﬁwﬁ'\%ﬁfh Iﬁi‘kéd%‘;ﬁ ?E%ﬁj RLdotaPind Refefo&fRlic group; a

said or cyc group 1's
optetd gaidwwhmbxsﬁl a Lﬁ bmkda:yﬁ mamb@redrhemrsuydm gnoepteontaining an O

o DE OB lyA 3t R PH Tty (SRR g, O R P e alo s sripoted from O,
R@S 6quaec?1£a Hee mg@l@ﬁ%@h $€ (?e@-ﬁﬁﬂ(éd BoFEnfHert@ l’%térocychc group

ky erein 1 are, as previously
det)nmngeﬁhmmj\! aeteoatagngupr Wiishe iHethgroup iwikdell is a C-linked 4-

oy ”E”B%%S?ﬁ'\ﬁeg&g}c {é;ra ggtg Bin %ﬁh%@?@&gg%\%&;ﬁed from S, O or

gf\P'éP RO & Mg grsuPvitictP ided @-Wéﬂ%%bhﬂf@é&%eterocychc group
cont ai ni ng one or nore heteroatons selected from O

ocontaining anet 3wgr@uwrw|mr0§tcans:3|elaﬂk@di fr@ﬂﬂr&r@ér@dvherem any of

g%ta?j; %@c&clg:f &}%U&%ni—ﬂeml { I-%ﬁiglarh eﬁgﬁgﬁ% eg%%xrgted partially

hgheai@exel| @rghmrﬁaﬁ@néﬁdmsw Iqm.ahyt gumtt@t@dsahmt@ﬁie or more
fromS, Oor Nor Rl is roup which is

csubﬁn@anf@ wﬁ@t@defdomeeeﬂ@c%aikw gﬁmtppC@oaik@m. K@ e, -SORY, -

ﬁg)lgﬁ cgsrylgﬁ h@l’]?%@ﬁi{m%n f%ﬁgatrg %g{df?lﬁ]ﬁgt@reﬁg%%%/or wherein
Hahy of sarifaterdsdlic Uﬂmpsablnenszaéed rel |@rpWr@/ﬂBElbstltuted by one
and is optionally substituted wth one or

o Qbnore, Bbetdent selackedohPmL  t SFos-@0kp -SERR'S €PR", -COR"
P

R R 2 B T PR P PSR SP (o R is OR’
ary 'ﬁf ms;.ﬁhyu, EMrmpﬂgﬂ)ygp i-prapybs nittityle szo-tutde dbudbd drlt-butyl alkyl

sapbioraly sibsHtuledruiin. olvepr Mz spSttueTEORe! e%?gé Framrayclopropyl,
LEHBRAT B mEld Spotehbasbler Shohg] i Ciransy
ntqlramlxdkofurarpﬁqmylbthyhltletrawdroﬁﬁﬂenkmylyrheth%l pyitigtin- ZHyI pyridin-3-yl or

t- titut th on

SRt wBeidn ST nd BY arb sach brepr Bty syeftesaiam 1T and Ci to C,
h 4 10

féﬂkgp@( yﬁ"%t ?. é{aa%ﬁ i gMPhéﬁg_ r‘oggyha\}?ﬁ‘@%\/%ubé’méﬁ! 'R0 at the 4-

an-
t positiby dofothe waayinybtgmwp whareh Bami piperaginyldgrow y$¢ optionally

SSvBERERA VI CHe AT € dS S EEEuRs S8R Optionhly in the form of
plt@@;;ﬂzc%%el Aé/pﬂocg IF%;?"(‘)E;’PV'Q%OQQ AN@Y oploRalfuSghtituRAt with one or two
substituents selected from hydroxy, NR°R®, CONR°R® wherein R® and R® are

each independently selected from H, C4 to C4 alkyl and C3 alkenyl.

In formula (lll), a further group of preferred compounds for use according to the
present invention are those wherein: R’ represents H, lower alkyl, Het, alkylHet,
or alkylaryl (which latter four groups are all optionally substituted and/or
terminated with one or more substituents selected from cyano, lower alkyl, ORG,
C(0)OR? or NR™R™); R? represents H, halo, lower alkyl, Het or aryl (which latter



of the piperazinyl group wherein said piperazinyl
group is optionally substituted with one or two G to

w@2ooalokezb2 gr oups and is opti onals[é i n the fornPCI/IB2065/002457
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4-N-oxide; and RI0 is H G to al kyl optionally
substituted with one or two substituents selected from

hygeexg'routigﬁ?@ alC@iﬁﬁnﬁ@lw\feabﬁﬂmeBSaadvm Rérrainetexhetith one or more
i ndependent | y seI d fromH G to C4 alk and., C3
aPR@sHifvenisy @%rﬁi@ (? | iheyeingetaset hahd grRsG r%éaly with™ NR“R"™  or

pS@%ﬁﬂ‘{"eQ"ﬁfe tﬁg%éeﬁ il%% @&glo 50t Jﬂqﬁrﬁﬁéﬁ‘tare optionally

i nvent i on represe | ower
abulystitutéet an@/bkﬂzémﬁnatedr with lorleaoly moredsiubktiluente seleotad from halo,

Lera c?;a%&% o oAk et | BBor DEENR GPRSmCOIOR’

13 5 N
Tl WA G SO R aR T, oo e
| a0y’ Croyor) AUPINE R Y INRBR'GrBICY ()R st NFﬂ%co)R SOR

oA Sl gner el Faer AkERa T O Hh bRy St three groups

SERNB 4R%Bhally %bétﬁ@fe@sﬁ'iﬂ/%r @rnﬁﬁat@bk\bmh @he@r %re substituents as
cycl oal kyl which are Oﬁtl onal |y substituted,a

t definechhercinbeforeyrandowhersine Ys @b R Ueht s Eefe% eaa%raﬁﬁ, R,

ﬁg) @(%?‘0 YnE?r R8|:{w\ﬁ%1)g%{g(¥ "E(thal %%%%ﬁélﬁl %mmﬁed More

h I
CP%fég@B‘g(ﬂl%ngg%Jﬂhgﬂ g&%%@r@bw@%ﬂ&q; Flgérﬁi’ﬂ@ Rllls:gp%?s?ergs optionally
a

taeRIpwer gtbyﬂ,gnoreswﬁargbly IQ,W@)“ ARy, |I@\m@rr pxw:ermlnated lower

@@& ﬁ"\};w gﬁgﬁlﬁéteoc{] @&% A ﬂ@g §P &N- g*rotr?ﬁolm n%‘?rr%‘ié’cggslower alkyl.

Oﬂ\ﬁeﬂ’fatﬁér I@Uﬂﬂ& Irbpestlept as4 ermwumr@srdz@ﬁdr | geoub, optionall
wher ei n ’ye y p R1 leZ R13 , Rl4 ’nt?,'g P Y

R$Bbstitated aRgheR@Itrog@n a@m Fqg tr‘mglpq@gﬁyérgfop@t with loyer alkyl or
h?:g@?) BRENQY ﬁcﬂ%%%f%é&&@@f)ﬁﬁ&§ﬂw fHE fiHeer! BE[F*F? represents

are conpoun represents opti

SGJQ@I)NRU[{R“&I Nmﬁ?maldwér alh;ﬂrcfptlphaﬂ)eirﬂblfrupﬂe@\/\lw oakkyr more of O, S
| ower al koxy-term nated | ower
Nm@plqpt sapstituted at l\gpyypweblalkyl or acyl, or optionally substituted

rﬁ%rrqj?é’ﬂ | Rrd ??%?e%’ﬁf%h@ﬁ‘@? |?||h¥éjrrup§éd fdvat él}(gl Yhe interrupting

RTVMaY T epresen eridinyl or a'a-azet]
gemlps aretmmalrlmombﬁt@tautdehbw&r alkglated-Nogea vetermR5t is aryl, it is

DA By B e e Biphlncs of i
r ARt Edtbp OGO R 1ch'\ﬁ?~%§%:%sehfé\ﬂeggmwh” NR12R13 C1.4 alkyl

Xtpge y
optional 'y interrupted by one or nore
opptiomalyl ynterrbpteit bye@ ar Nl loptiboakyr sabkijtutest aicMI byohower alkyl,

whetiorall; Substititert Bhe atertiongly subRiudH GFafredy pyridin-ay.
pyrimidin-5-yl, pyrazin-2-yl, pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl, furan-3-yl,
tetrahydrofuran-2-yl and imidazo[1,2-a]pyridin-6-yl. In this more preferred group
of further compounds R® may represent lower alkyl or cycloalkyl. Also, X is
preferably O. Such further and more preferred compounds have R* representing
halo, lower alkyl, lower alkynyl, optionally substituted Het, optionally substituted
aryl, C(O)R®, C(0)AZ, C(0)OR®, C(ONR'™R", NR™R™ or NR"®Y(O)R". More
preferred values for R* are C(O)R? (e.g. acetyl), halo (e.g. iodo), SO,R™ (wherein
R represents lower alkyl) and C(O)NR“’R11 (e.g. where R and R"

independently represent H and lower alkyl and/or one of R'" and R" is lower



atons are one or nore of O and | ower al kyl ated-N and
when R2 is aryl, it is optionally substituted phenyl

wo@eooppta2elyl . Particularly preferred conmpounds PET/AB65/002457
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further group are those in whi 81 R2 represents
C(ONRLOR11 , NRI2R13 , Cl-4 alkyl optionally

| gikeky Lot REIEDYwieren Bl repriseprabl, B ot 0(@91—1@lt Murthyer preferred

| ower”al kyl, optionally substituted

oplll aieacoypeunds in whist B FeRIPREDIS)PO, 99\!\%5 Vb |9Wef alkynyl (which
p%&' ) nggo%ﬁs’ abd r%’sg@g?é’ lgnd?é{lr ?%ﬂjx pélele by C(O)OR® (wherein R®

uran

t @p’ré&%’ﬂéqf-l o - GZaIWI))arNJ(HI YHQWRAO[ Y Y(Q})R]Wr}y ropilonaﬁy Wbstltuted Het

In this nore preferyed areup of further c§p Tky?@ q

el NRep Res@merem@r an@% dpoeiper sRRTRSENT Wps @lkiens nterrupted by
f d

Co O Ry SRR RSl RNl o, ™l ower Kyt

| ower al kynyl, optionall y substituted Het, opti onal 'y

RSO oS B S S phon v or

Rc\cﬁar@," %@E(ﬁeﬁzyrﬁéedfylbés tﬁ‘éﬁ Oid(ﬁ nﬂnoi‘n%%?rg ,m<§@2 erably, less

9 represents | ower al kyl) and
(ma@ 50hasroRblaramiomR] prefeckiyhe rstid neby thapris@manqm@ad Such ICso

oaRee i e rSle i g sdt, RO T Bahsk Syt BRELAL R example, i
FW@*J%WZ#F@ rEfFﬂ*-AS@MéOO&f&mPEPDBlm@%?BB whi ch R4

represents iodo, |lower alkyl, |ower alkynyl (which
|atter two groups are substltuted and/or term nated by

C%’;_%f%% %@E‘ﬁ%&?ﬁf@ligpr %3 %ﬁ%tscpié' nlc \/ng‘bg}ael IW%@JO"]—ES selective for

Ofh NBHERL 3nkyi %r(t%sntégur%GQnFt’éﬁné @4t fPfﬁéf&ﬁ}eﬁthas a selectivity
C3-5 al kyl ene interrupted bé\egor N S( goptlonall

sthsPDlE)i @@yeaﬂﬂ)w ongr@aéere d’F@@qurﬁhn)r@l ergply greaigie than 300.

Rl BEeRIA0 BB RRah RS haRsHAR, BYer £38 PBES ana PoES

pbﬁp%ﬁéfr Mﬁad 800, hitre préfenatsly greater thanm S00r @‘\ehahbpe preferably, it
sti | ess than 10 nanonol ar. Such | C50 val ues may

dbaeaﬁ@i@@tl\dtéf exgricloatherBEE- aszuypes @b greatgethary 8)9 more preferably

%@% é'g%@é%p g‘erﬁﬁfy ile?tlos EE@ eﬁ%&@oéof@%’tgggmed by the skilled

gﬁdﬂﬂm@GOWeﬂlﬁeﬁ for thé\RIDEB amd BDEd enZyme nﬁaw beh:hatermlned using
enzyne (as neasured in ternms %P gséi? Pref era
i fasw&iisl&e%éit@@tur@u mpthegol qasasy & ApBela af'wna bt Urology,

q9reater t han 300. l\/bre
ngg’r éﬁ)l yg%'ﬁa%gﬁ ?l]){)l'tor has a selectivity over
both PDE3 and PDE4 of greater than 100, nore
preferably g

hE@@%@”I'Béc@'ie%artf b OBV R iy @"@%%ﬁ@% prebent ‘combination
95RALRLRp@N 10, nore preferably
5-[2-ethoxy-5-(4-methyl-1-piperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one  (sildenafil) or a pharmaceutically
acceptable salt or solvate thereof, particularly sildenafil citrate;
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2',1":6,1]pyrido[3,4-bJindole-1,4-dione (tadalafil, 1C-351, Cialis®) or a

pharmaceutically acceptable salt or solvate thereof;



greater than 100. Selectivity ratios may readily be
determ ned by the skilled person. |1C50 values for the

weDHEg/oane2 PDE4 enzynme may be det erm ned usi ng PCT/IB2005/002457
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established literature net hodoﬁggy, see S A Ballard et
al, Journal of Urology, 1998, vol. 159, pages

2—@%9@‘1(7)@5/ 5-(Paihyl Qipeplin-pryef %uﬁ;ﬂibr@l)&)henyﬂpmmhw F-propyl-3H-
use in the present conbi nati on i nventi
sinpidagg]] ﬁo&g&z@mﬁ@mh@do@ (vardenafil, Lewtra.) or a pharmaceutlcally

- pi i nyk.s I 11-1 hyl - 3- | -
%&@eﬁ{tﬁ@'@%l%%é& J[égﬁlg 1:/] pyme:n él n- 7nogreOIOy

(51[2@¢iﬁ@ft tyh$ )(4wfthyipmletaazmldey|ismlpab1x%4)ma?«faegb]tk:exafiwla -fer

SOl vat e ereo rtl cul ar S napr | rate
(Bwiaringl-8oeinfdin- AL pyRscipid-SIPy UL -088( 3. 4- me" a

AR RLEIF B S PUEARAR conao bR LD 0)) or a

phAG e aD- bladioky-Sapymnnw}Beetbwz (’betMva@Idnmé)r -2 6Edihydro-7H-

2-[2-eth 1- ul ph I
)p)[nggq[%) égﬂﬁﬁérﬁyf l]/,\/ W%ﬁ{;’% %ﬁ%nﬁmag%@[cagylaq%pgg% salt or salvate
I 4 zin-4-one (vardenafil, Levitra(r)) or a

phar maceutically acceptable salt or sol vate thereof;

54{{e-ah@qx5-[s-e(myleﬁ Fadilpydres2a2-methgitystiybh 6roxoy i mytizelo[4, 3-

T D ST Eryl-Aee by PIBRSRERS, 3.9 | i PRFERaCeuticall
1? egﬁgugrsaq m\yﬁgq%,&e@@l |y acceptable salt or

te the
5N([5 Qeﬁhpkyﬂhpluﬁeél\jfeﬂlydaw métimgraming)et-thmeghylpyddinygd-ylamino)-
eti d|

TaSEeabld s B At i B tmestorgmideopr ap @ @

Séf{)érn%ceiﬁﬂcéw Qcéé’tﬂésl@f salt or solvate thereof;
6- et hoxy-5-[ 3-et hyl -6, 7-di hydr o- 2- (2 nmet hoxyet hyl)

73®toyl AP (A-athyipparagin- 1—y|sulphonyl) -2-n-propoxyphenyl]-2- (pyndln -2-

BT SR S PR30 55 Fdacsscany

ta%aﬂéble@aﬂdré@v@tbhﬁémwd 5-(

Lf- ethY L/ met hyl anm no) - 7- ( 4- rreth Ipé/ 2-y|arrino?
- {3-ethyl-5-[(R)-3-methyl-piperazin-1-yl}-1-[ 2 trlﬂuoroethoxy)-ethy 1-1H-

A S AR ST oS ooty

t Bee&thble salt or solvate thereof.
3-ethyl -5-[5-(4-ethyl pi perazi n-1-yl sul phonyl ) -2-n-prop
oxyphenyl ]-2-(pyridin-2-

yA) EPéngrEd cém%h{é)f%gl"?&br{aw 54rn%[sﬁﬂl&¥ Mk M Bofivihtion of a

ar maceu y accC tab € Sa or SO vat e

t béléet?\fe nersdiréFalzidndupbake |thbﬁonﬁtlﬂawlsqheqjed &oinm- 1
-yl]-1 -12-(2,2,2-trifluoroethoxy)-ethyl]-1 Hpyrazol of

reboxetine, or a pharmaceutically acceptable salt or solvate thereof, particularly

reboxetine mesylate; and
(S,S)-reboxetine or a pharmaceutically acceptable salt or solvate thereof,

particularly (S,S)-reboxetine succinate;

and a phosphodiesterase type 5 (PDEV) inhibitor selected from:



4,3-QF]pyrimdin-7-yl}-pyrimdin-4-yl-amne or a

phar maceutically acceptable salt or solvate thereof. A
w@e@b@ora2erl conbi nati on accordi ng to the i nventPOHIB2805/002457

the conbination of a selective radrenal i ne reupt ake

inhibitor (NRI) selected from reboxetine, or a

pBaRrsthexy-bo@Hhgtet-d eripaleizinygsallphanyl pobmgi-4 -mbene8tn-propyl-1,6-
partlcul arly re r eboxe

perdFhaage OE%SF@BQ@E@Z%/%%S lebRS it DhaMfaceutically
fa ng@@%y&@é& b iAtNnbrRap) Qé@g@%ﬂg et cipabe: and

odi esterase type |tor sel ect ed
f (@R)12eR3-28 80X ¥23 2(a4he|>eaﬁy¢re-2 methyl-6-(3,4- methylenedloxyphenyl) -

° gylpa;rmaﬂz[ép léﬁbgg&&%g @F géeﬁ/ %ﬂwnth(ﬁqqa?a,ﬂoﬂg gg %Zlalls® or a
S%régﬁge%%k)all cBoPBIIBALY SOMENNBRERPT abl € sal t or

ere part i arly sildenafil citrate;
(B@Mbé&y—ﬂ (ﬁJeIEyIMaelrwmfhwﬂﬂwlﬂpmnyl) phenyl]-5- methyl -7-propyl-3H-

Moo p T AIGaTaTone. WSHE eaul 8r Pharpacepiipally acceptable

%&b?%bp\,)até){h @,har rraceutl cally acceptable salt or
ate thereo

10 25{[2 -athbxowf-(8- chylptﬂ@yﬁznp+1p¢|5aw|hpnyjagynoﬂn-§tylbamlyyl)%Eﬁae

i iah 2 RORY A B oy I o0 | cal 1y 2

agﬁﬁﬁﬁ@@é&.oaﬁy taceéptaelevmeo.télﬂm@fthereof
5-[2- et hoxy Eera2|n

ﬁ’r(@taqﬂ’ﬁxdf%fby!@)(yﬁjpyﬂ@nyl B-athgle Pyl -eﬂqxl-z-azetldmyl) -2,8-dihydro-7H-
RV ek i e R A 2GpkaE' SBif or solvate

15 Stearabe thereof;
5- (5- acet yl - 2- butox ridinyl)-3-ethyl-2-(1-ethyl-
i

az{étethpwﬁ)[:’;zetbylcﬁ th{d-Eetheqyethyl)-7-oxo-2H- pyrazolo[4 3-

agﬁyﬁ@ﬁh E{Qﬁ{ pg}d@%ﬁ@%&@%—ﬁ@&@gﬁ&gﬂw caldy 2 pharmaceutically

1aé@e;ﬂhb@%ﬁor[é’ol@étb>the@o? di hydro- 2- (2- met hoxyet hyl ) -
7- 0oxo0- 2H- pyrazol o

dl\lp[yr@ﬁf@pﬁy@hyh 14 -G\ ﬁmlﬁ{rrr@ﬁw@mq) =(4(4=meihy ppddiaz-w@mino)-

I
20 OiCoPRREBPES b GRhnassepl AN FrabhedliiniBEe  or  a
Lphatrhaceuticalip bbyeptablecsalf/on gbivatt ivérewf;i di n- 2-yl am no)
1PVl 1612ty Rip eI Nl ol SRR A B IoPRYY RRATBAIE{ RTiin-2-
ﬂq@ﬁ)eﬂiyl 3 ROHVIRSIHLLGALLLASHPIARI-F 2 e O6r 52! ¥RAFnaceutically
Baed:émlabl!é-s{ﬂt cﬁrﬂecéd?étglthemfmdﬂ 1-yl sul phonyl ) -2-n-prop
25 OB RIS R 3 R b e Zazin1-yI}-1-[2-(2,2,2-trfluoroethoxy)-ethyl]-1H-
pyrazolo[4,3-d]pyrimidin-7-yl}-pyrimidin-4-yl-amine  or a  pharmaceutically

acceptable salt or solvate thereof.

A preferred combination according to the invention is the combination of (S,S)-
30 reboxetine or a pharmaceutically acceptable salt or solvate thereof, particularly
(S,S)-reboxetine succinate, and a phosphodiesterase type 5 (PDEV) inhibitor

selected from:



yl ) met hyl - 2, 6- di hydr o- 7H- pyr azol o[ 4, 3-d] pyri m di n-7-on
e or a pharmaceutically acceptable salt or solvate

wa b@seof262 and {3- et hyl -5-[ (R) - 3- net hyl - pi per azP@F/1B2005/002457
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-yl]-1 -[2-(2,2,2-trifluoroet hoXy)-ethyl ]-1 Hpyrazol of
4,3-d]pyrimdin-7-yl}-pyrimdin-4-yl-amne or a

pBa[Qrahemy Bo@Hingiret-d eripadaizin gl phanyl pokenall-d -mbensdtn-pfopyl-1,6-
preferred conbi natl on accordi_ng to the i nventl on

tﬁg\yéigqrg,fﬁgyragﬁlo({f} (Cﬁ@ﬂjl‘]‘ﬂdﬂ‘éﬁ&@, (Rildgpagl) or a pﬁarmaceutlcally
PhAE I %éif"%ll dolat éPeQJf epér%&laﬂy sﬁ@ér’@ﬁl i JPAI&Y eof ,

par ICU oxetl he succr nat e,

P(&%ﬂ@adﬁ Y58 @Hﬂé mm@wammew B+(BQ¢-thﬁeneﬁﬁoxyphenyl)
rom

BV REnAE i 16 DR & betelE L 4-cions Hjadalefl. J351.. Fialis®) or @
gh?ggﬁéﬁﬂr&)a?g B¢ B|e°éé‘t§r§éll/%érthg}é8fn 7-one

ar maceut i cal 'y acceptable salt or
sm Qa&tboky?}éit(éeéthylﬁapmaam é{yﬂ-}ﬂ allpiutmyd)‘ phemyl}-5-aethyl-7-propyl-3H-

é%@g%g%s%ﬂﬁaéﬁi@ﬁ;ﬁll %:%1% var %@F@k 19 ng ﬁ@helor 6a(pharmaceutlcally
%é' sall & SMate t&@olfs(r)) or a pharnmaceutically
acgée%% a 1 v

e salt or. solvate thereof;
25{[2-athbopp-(8- e(thylpt;jey:ham1p¢salphnnyj)gynd]n-ﬁtyl]e&cﬂhwaz—iﬁqe

"o s AR (e P S R e 4 o0 @
pBﬁél‘?ﬁ&@éﬂﬂcﬁﬁy b&c@gﬁ‘é@@t@@ﬂ & s?cﬁ\!/éte%el%?}f vate t her eof

[ 2- et hoxy erazin-
5+(§tﬂqﬁhyif%fbm®)<y+3jpyn$nyf]3 ahﬂt%{n ~ethy[l-3-azetidinyl)-2,6- dlhydro -TH-

yr&;@%ﬁ %yd]%mrl‘n -yJ%{n% Qr E@égé@t‘nc‘g’illgﬁ{éeﬁable s’ or solvate
sgp{e\,c@(tﬂe t her eof ;
5- (5-acetyl - 2- butox ridinyl)-3-ethyl-2-(1-ethyl-3
az{étqthoxwﬁ)w xthylef, %m;&qﬂo@aamﬂn@{yethyl) 7-ox0-2H-pyrazolo[4,3-

ag@’é@&@%e g(g% p)ér}dyiﬁ?@ﬁylﬁl{%tgg@ﬁerg%tn'ecalA a pharmaceutically

1aé<€epﬂébl@>©eﬂ5or[é’olﬁtb)tlher@o7 di hydro- 2- (2- met hoxyet hyl ) -
7- 0xo0- 2H pyrazol o

dq\ldﬂr(zne‘rbpﬁy@hyll 15@\1 9§hyil -Oymethyaming)-74(4emeaihylpyidiaz-wemino)-
ef@@??&iﬁ?ﬁ?%lj;k;grﬁ‘ﬁltdﬁ]o)?@%?E@fr&]&%ﬁ‘éﬁe&ﬁfo%%‘&ée or a
Lph&infiadeuticame tbydmablemaitor(gbivaze iyrepf,i di n- 2-yl ani no)
181989tz B-of-thylRip@ipzine wiswphnnyAr B iy prwyrtaiydd-trfigin-2-
:nwgrﬁeﬁiyl-ﬂ @Bﬂyﬁ?& KL ﬂ)ﬁgké)l}ﬂ[@ﬁ‘ﬁ?@rﬂﬁﬂd% 58de %5 P! Hﬁérﬂnaceutically
Saertdmdablé git- c(réboe\tdteltlmerpef amidn- 1- yl sul phonyl ) - 2- n- prop

3y &%P% 1 3g1ﬁ)élthyl plperazm 1-yl]-1-[2-(2,2,2-trifluoroethoxy)-ethyl]-1H-
pyrazolo[4,3-d]pyrimidin-7-yl}-pyrimidin-4-yl-amine  or a  pharmaceutically

acceptable salt or solvate thereof.

A preferred combination according to the invention is the combination of (S,S)-
reboxetine or a pharmaceutically acceptable salt or solvate thereof, particularly
(S,S)-reboxetine succinate, and 5-[2-ethoxy-5-(4-methyl-1-
piperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7 H-pyrazolo[4,3-

dlpyrimidin-7-one (sildenafil) or a pharmaceutically acceptable salt or solvate

thereof, particularly sildenafil citrate.



yl ) met hyl - 2, 6- di hydr o- 7H- pyr azol o[ 4, 3-d] pyri m di n-7-on
e or a pharmaceutically acceptable salt or solvate

wa b@seof262 and {3-et hyl -5-[ (R) - 3- net hyl - pi per azP@F/1B2005/002457

-yl]-1 -[2-(2,2,2-trifluoroethod)-ethyl]-1 Hpyrazol o
4,3-c/]pyrimdin-7-yl}-pyrimdin-4-yl-amne or a
phar maceutically acceptable salt or solvate thereof. A
preferred conbj naglon according to the inveption

t e PESRBEA LarBRingtion @C@S)Edll’p%%%é@ im@eniiongs the oomilz)matlon of (S S)-
t I

DIBETHRL 08 e RASRIEAPaEal 00 S0LER SRR RSor pariutry

5(88)6’9b0xgt+|‘£e édeaimatey bnd {6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-

glr"%él 4 %%&BFinél ]pdrlngﬁcw oﬁaﬁWQHE% b}lndole 1,4-dione

f t
Sgila\lc/igfdgi? b3 @ld@i@ cuI 8 tdyr/]%’g{n%genaﬂ QE&@Q’:QBI‘@ s8lt or solvate

't hereof, part citrate.
ptlefreof.ed conbi nation according to the invention is
the conbination of (S, S)- reboxetine or a
phar maceutically acceptable salt or solvate thereof,

pw Rbréfé#réaldbnﬁﬁn%oﬁ %eesﬁﬁmgg@o $HE GrhvetiBn i8MNfle combination of (S,S)-
2aR)-2, 3 12a-h dr o- 2- et hyl - 6-

10 (Be@xﬁmayd)reaem‘iamm@ehwwy acceptable salt or solvate thereof, particularly

R4S aPBrees ogwctii) o' oG IhGnfadiim flEpipgrazin-1-yi-

afégmhba herei- @me%WIWab@pthHQQfdaz‘b[@f1eiﬂ[qr2 8friazin-4-one
|na|onaccor|n to thé invention is

cé\mfdaaafllbﬁr afpf(asr@peuh@ailameﬁ@bdﬁ salt ph a@ivatﬁet!nar@@ﬁ |y
acceptable salt or solvate thereof, particularly
(S.S)-reboxetine succinate, and

15 24 greféhed Yeomlfidatidm tccpidigy & the in\bdntlébn is the combination of (S,S)-

20

25

30

sul phonyl ) - phenyl ] -5-net hyl - 7-propyl -3/-/-im dazo[ 5, 1-
f regl;oxeyﬂa](@rraﬁ]aﬁmo@ﬁgcql aaca@p&atple)saétr ogsolvate thereof, particularly

p:(@,rsgﬂ'g ﬁﬁ;lol y ageenial! e Saér{q or sy %‘iﬁoﬁwg I@%fthylﬁperazm 1-

i nation according to the*rnven
Zeummmyr)pymdm &?l]-@%ﬁ%&{@-hﬁbﬁﬁéxymhyd{ -2#®-dihydro- 7H—pyrazo|o[4 3-
armaceutically acceptabl e salt or sol vate thereof
pg}nwmjdtsrwn@@rg phamoseauticallis aecaniable, Saétlﬁf solvate thereof.
5-[ 2- et hoxy- 5- (4- et hyl pi perazi n- 1-
yl sul phonyl ) pyri di n-3-yl]-3-ethyl -2-[2-nmet hoxyet hyl]-2
, B pidfyided -combinalyoraactofdih@Bto the pwelntmdna-tﬁfe cm:en@natfon of (S,S)-
maceut i cal | acceﬁé@%{e sal | vat e t her eof
l8g UoffMask r%qq%r@ phoelyate iereof, bartioutarly

|to a,rsﬁgat%biaéﬁd s@(f,cngées) ae@ ééé’(?l %rb\l;gchg ?ﬁgrldmfyl )-3-ethyl-2-(1-

ceutically accepta e salt I
p athyil-Gedizatidiny| )2 S}dlhpdh@xympryeazulm:[élmdlmlrmadm -7-one or a

epggifﬁgg @@ﬁ)ﬂ%ﬁ%@é%éfs%%{' dl ﬁ?" razgl 0[1;1 3-c/]p
yrimdin-7-one or a
A preferred combination according to the invention is the combination of (S,S)-
reboxetine or a pharmaceutically acceptable salt or solvate thereof, particularly
(8,S)-reboxetine  succinate, and  1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
methoxyethyl)-7-oxo-2H-pyrazolo[4,3-d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-

ethylpiperazine or a pharmaceutically acceptable salt or solvate thereof.

A preferred combination according to the invention is the combination of (S,S)-

reboxetine or a pharmaceutically acceptable salt or solvate thereof, particularly



pharmaceutically acceptable salt or solvate thereof. A
preferred conbi nati on according to the invention is

w0 b@eooithi nati on of (S1S)- reboxetine or a PCT/IB2005/002457
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pharmaceutically acceptable sal38 or sol vate thereof,

particularly (S.S)-reboxetine succinate, and

1{$ B)athoxyire 8ceihbid, -dnd -l\ﬂﬁhémémo&yétﬁyl) -5- (I\!—ethyl N-methylamino)-

met hoxyet hyl ) ~7- oxo- 2H pyr azol pyri. m di n 5-yl]-

3 p(ﬂrm@y%wrfd@ﬁ%}lamn@t Py %[mq pyFimdine-3-

Y t f

TSR RR SRR e Sl RLR, el safor soncte

t ieereafibi nati on of (S S)- reboxetl ne or a

pharmaceutically acceptable salt or sol vate thereof,

particularly6 (S, S)-reboxetine succinate, and

L/A &Fefén?rﬁﬂtd?)%yﬁ ri)ab?(')l(diﬁ%tc?imé/ inetiBRtiBhaediMination of (S,S)-
yl pyri -yl am no) -

I—Lrﬁycumtmbo:[;ﬂa33rcﬁrpwcbmlc@lhea&eptable salt or solvate thereof, particularly

08 SHTRbbES i PUBHNaRY e StoNBY Gl CrE b B es et -yisulphonyi)-2:n-

C 6 J , i o

C BT ARphe ERABUALR i o AR B8 T EpliaBolol. & lpyrimidin7

aooemrabpmmaewcaﬂgoamrﬁablbaaﬁojr sopeateitlhencaf.l y

(S, S)-reboxetine succinate, and

3-et hyl -5-[5-(4-ethyl pi perazi n-1-yl sul phonyl ) - 2- npropo

XW’BFéﬁhbd comblnatlon accordlng to the invention is the combination of (S,S)-
2-(pyrid 2-yl)met hyl -2, 6-di hydr o- 7H pyrazol of 4, 3- d%

yrekmmtmemr arw‘lalimm:eph%d%a@@ﬂn’t@ldﬁl%albebépt\/@tﬁ gheyepf, particularly

£ S SPhSit oRoranB ol e ol R AR BiSeran 1-y1-102-

r ?@Q@frlf[ﬂu@r@é’théxﬂt@tﬁ?ﬂ’ﬁWbyr%@blogi @Qﬂﬁ?f‘irﬂhﬁnﬁ‘-?sﬁ} “by@idin-4-yl-
sol vat e t her eof cul ar| ) - r'eboxet i ne
saoyihaere, phmmaceutlcally acceptable salt or solvate thereof.

{3-ethyl-5-[(R)-3-net hyl ~pi perazin-1-yl]-1-[2-
(2,2,2-trifluoroethoxy)-ethyl]-1
Hﬁps’éléém}éméra@r@rﬁélﬁl\érﬂeﬁb@hl{é inhibitbr MR Ydida phésphedicsrase type 5

or a g(har naceuti ca acceptabl e salt or solvate
t KRPEYD . injaibger @@tac\o@a e aaeenauhen@ombm@ilaneof e pressint invention,

(Es(l'etcctu?a{c{l Yo' 8 Bl d] 518 roér‘fpgefe%%% g’orﬁﬁ&@@s h&gﬂbe\t{o% (hereinafter

ruselnteco I’ nat1 on

| pafendan.aspardonepdwid foruse inthd eation' ?hﬁew Ib¢ used in the form of a
preferred conpounds |isted above, (hereinafter

r @hafme@eut@aﬂx acgepighisosait f@roﬁexam@le.an agid addlitian pobage salt.

may be used in the formof a pharnmaceutically

acceptable salt, for exanple an acid addition or base

s &luitablsuatidbaddition saliddate fornmal fremaaeidsowhinth foromnon-toxic salts.
aci ds which form non-toxic salts a%)l es i cI ude, t he

aESPHIUES asafiigee, Hhenzoarelaipesypap/tate benzoate, besylate,
Eg%ﬁ%{ﬁéﬁ%ﬁ;@éﬁg ab%&l@ﬁ%}'t%glfbﬁéfé, %rg@%‘ém%’céf Eitrate, edisylate,
esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate, hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate, maleate, malonate, mesylate,
methylsulphate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate,

saccharate, stearate, succinate, tartrate, tosylate and trifluoroacetate salts.



esylate, formate, fumarate, gluceptate, gluconate,
gl ucuronat e, hexafl uorophosphate, hibenzate,

wogasooibdr i de/ chl oride, hydrobr om de/ br om de, PCT/IB2005/002457
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hydr oi odi de/ i odi de, i sethi onat &/ lactate, malate,
mal eat e, nmal onate, nesyl ate, nethyl sul phate,
na&pfitabld bdss s@inapsidrates, fr@mcm%mmichrfbtmatm-toxic salts. Examples
orotate, oxalate, palmtate, panpate, . . : :
oSt 6P UG REEPS: eh SR Bu I EHES paglie, diethylamine,
s €m 8! BlarhiAgy paia
ST Sy SRS EESUR FmepRiihd, Blarkingy pBidsium, sodium,
f tromezthémime bad emondalish f or m non-toxic salts. Exarrpl es
i nclude the al um nium arginine, benzathine, calcium
choI i ne, diethylam ne, diolamne, glycine, |ysine,

ﬁl’t‘é' bf'&ﬂ:ﬁs“ﬁh&"%as@lsarﬁbyeals@@eaﬁ? f8P8kHMple. hemisulphate
tronet hami ne and zinc salts. Hem salts of acids and
basdhamigazio sbks.f or ned, for exanple, hem sul phate
and hem calciumsalts. For a review on suitable salts,
see Handbook of Pharnaceutical Salts: Properties,

Sebechi eavie@NGnUswitBpleStiis, agsk VERRYHEOK VB @ha\@kéceuncal Salts:
Wei nhei m  Germany, 2002). Phar maceuti cal | y accept ab

s Rrepeities aSelagbounand ddsedy $iahi ad %wmutbr(v\v‘rw-bf@H Weinheim,

p e or nore of three nethods: (i) by
r?ge?&\aﬁg ?ﬁ% conmpound with the desired acid or base;

(ii) by removing an acid- or base-labile protecting

group froma suitable precursor of the conpound or by

r Ph@rrap@ﬁwcgalla asgepiablesalicctl @ compoungder usein Baimypation may be
sired acid or base;

cﬁ)§h||§ 355%%3®? .8§ﬁ%§%”§§ﬁ?8%f t he compound to

anot her by reaction with an appropriate acid or base

or. by nmeans of a suitable iogn exchange col unm. Al

t d} ee P&ae@qttmgsth&rf@nawrtdawm “&%F’P?'é%ﬁ agid qrPasst ut i on.

The resulting salt may precipitate out and be

collected by filtration or nay be recovered by

eyigpor ayi @mofing han sadid< ot . baﬁmlaﬁegrmteﬁtmigog'r@m iflom a suitable

in the resulting salt rra from conpl et |I i oni sed

t BreguRRsdt Oﬁ g RECHHE ﬁs%"‘iag"%/ [gyclic precursor, for
. . q

f S blezal '%%P%"@% o 23‘4@3*“%2%5“%@?%'%‘6?858%@ be a

nol ecul ar conpl ex conprising the conpound and a
[ onetric. amount of e or nore ar naceut i cal
8ot b bt phaualt of B Sharbauabily Botendnereaction with an

TBBpidpidte acid or base or by means of a suitable ion exchange column.

All three reactions are typically carried out in solution. The resulting salt may
precipitate out and be collected by filtration or may be recovered by evaporation
of the solvent. The degree of ionisation in the resulting salt may vary from

completely ionised to almost non-ionised.

A compound for use in the invention may exist in both unsolvated and solvated
forms. The term ‘solvate’ is used herein {o describe a molecular complex
comprising the compound and a stoichiometric amount of one or more
pharmaceutically acceptable solvent molecules, for example, ethanol. The term
‘hydrate’ is employed when said solvent is water.



"hydrate' is enployed when said solvent is water. A
conpound for use in the invention nmay forma conpl ex

wGeawhoaren cl athrate, a drug-host inclusion copgi/Eees/002457
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wherein, in contrast to the afotenentioned sol vates,
the drug and host are present in stoichionetric or
non-stoi chionetric anmounts. A conpound for use in the

|nvent|on may al so contain two or _nore organi c apd/ or
i ToFARPENE dRpHRRM ShevERtiaR B farm SIQIANES MR as prolathrate, a

n%ﬂf’%ﬂb@b dlﬂ%tsfdnc ngé wF%?emeslH' ‘coRgasO @ ‘?j@ésaﬂﬁémentloned
nise art I oni se non-1oni se
rewlve%mfthsu@ﬂmgcanmbllmésare smesénl |ﬁhdnmh|c8ne1;r|06dr (Bh;stoichiometric
1269- 1288 by Hal e Ilan Aug% 1975 A conpound, fo

LEBqUtERS FIPBRITGIORAFCHE hecVPRiYhAsb ARG oatain two or more
pbP%%rﬂb‘gan Bk $n rgsﬁt;abéhq%ﬁé tw%ﬁ ﬁf éabeqﬂp%%.omemo or non-

ave rttle or noparrraco activity
tlakmfabnrﬁnccammomh@n 'ﬁlmen ressittingecomplexes roayobehinised, partially

e converted, i to conpounds aV| ng, the desir .
DSy RS 2 S QeSS E e ferm. Soi, 64
Y HAEBNdE 29978 odrugs Further
iggyo\r@ngtglzg%gagﬁ?t he use gl%dgg‘!rso rug); may be found in
Pro-drugs as Novel Dellvery Systens , Vol. 14, ACS

SHTRES eIl e Pt e el kb Mo ot o pro-cug
1980s( edertdin BleriPafies 48 | 68ApBhAa MegRsH | ARly have little or no

Associ ation). Prod ru%s can, for exan‘pl e, be produced
bphagpaa@log@ahmlww hermselyag tGashavhen eadministerast infpnor onto the

"BpBh B8 s EERL IR Rp RS Ry D AT ety for gprample. by

Prodroigf R¥edvagBurdgsardérivativey ise, réféftl. toh axonpodnsys’. Further

for use in the invention may al so formactive )
nitfappaiieronihensedeh nmef@%@avdneaf%m igrtro-gsiag|as Novel Delivery

ORVMIhy VR 0985 s SN S RN T BRI ENECH. Stella) and

i B@tﬂ@tlemblwr@@Mec‘sam Brus Desiing rPen‘gamoaSE?mﬁet 1987 adbBNB. Roche,
atons can_exi st as two or npre stereoi soners. \Were a

cé\"r‘%’iﬁ?d‘ @Bﬁf@@@tEﬁI éﬁﬁ%@i?‘limﬁr Pé@WéG?I‘@ﬁ‘ef@’r@Eﬁjﬁple, be produced
"Fetprléfl(‘ﬁng'af}f)ﬂ Bistel AnclibRAniteROWhthS céftﬁmpgrﬁétk?ése'known to those
e strutt ra I'Soners are i nterconvertible via a

| ekilledeingyhdaart i s ,proanbieties’ asi desaibesin for example, in Design of
("tautonerismn an Thi an take the form of
p%&&ﬁhén@%%ﬁar %gﬁ?ﬁﬂﬁﬁﬂ ont ai ni ng, for

exanpl e, an imno, keto, or oxine group, or so-called

val ence tautoneri smin conmpounds which contain
aRaconmpiouadninraise if thd dahvemitiont naty alsei fogie actrep owetdbolites when

aﬁm%(lg{et}leé tcr)m ar %a%ler?tr,] rr?anlﬁly by oxidative processes. Hydroxylation by liver

enzymes is of particular note.

A compound for use in the invention which contains one or more asymmetric
carbon atoms can exist as two or more stereoisomers. Where a compound
contains an alkenyl or alkenylene group, geometric cis/trans (or Z/E) isomers are
possible. Where structural isomers are interconvertible via a low energy barrier,
tautomeric isomerism (‘tautomerism’) can occur. This can take the form of proton .
tautomerism in compounds containing, for example, an imino, keto, or oxime

group, or so-called valence tautomerism in compounds which contain an



type of isonerism Ci s/trans isonmers may be separated
by conventional techniques well known to those skilled

w0 poobhes2e2t, for exanple, chromatography and fPEUIB200%102457
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crystal lisation. Conventi onal t¥hni ques for the
preparation/isolation of individual enantioners
| Bedbmdtic Thoicd). 16 Yoltdves itisatfa gingle som@hinal oy exhibly more than one
pure precursor or resolution of the racemate (or the
r ARaaki8oBYer§Lal t or derivative) using, for exanple,
chiral high pressure liquid chromatography (HPLC).
Alternatively, the racemate (or a racenic precursor)
midjsfrens dacieds wiah be saparateideby pbneahiionaddechmiques well known to
c ound, for .ex l e, , an _alcohol, or, in the case .

% { ROIESmiBuiRCcdibailRe. &remEle ChSPMELRITaRh ey fractional
a orsacid such as 1- phenyl ethylam ne or tartaric
agﬁgﬁ%a%lﬁsul ting diastereomeric m xture nmay be
separated by chromatography and/or fracti onal

tal|.izat] d both of the .. ,
iR ERloT SolrePariavar 86 RIgPerdoplrralp .l ghsliak enantiomers
e NN FRITES sy iYie SR aem Ve sLitkRevapticallp puré | dreeuer 2P fesolution of
Chiral conpounds (and chiral precursors thereof) ma

S - y :
béhebacemale (ar thaarceowie of @ $alt endiedialive)disingisiongxample, chiral
chr gnat ogr aphy.. .t ypi cal | PL an asymetric resin
vvlhfq(i1 B Hﬁ)ﬁc}{lﬂﬂ%@o@é{?&%{%ﬁ%@%ﬁ&a hydr ocar bon,
typi cally heptane or hexane, containing fromO to 50%

by vol une of isopropanol, typically from2%to 20% _
ardiernalively, t ies9aagmaisl (Rfeaofacemial RigCHIEORE May die 4eagted with a

¢ RUaE e R EOMEBIDATRL BRafinid 251 Srtfkt of dh Higgase where
béhes epaiied bynieMiyy ant acldie! ot Babici moksty KAousd ortavi$&uch as 1-

skilled in the art - see, for exarr?[ e, Stereochem stry
oPhenygthydaraiep et hardansy agd. [Theprgsultinggdigstaqeomearisnmixtire may be

(Vi ot
| Rebaaed Bl oftpiatdiiBhy ofioR AiBeL Shshafidtin i gpe or both of
mMihiee dissteBecisemesplconedriby fat thes doandspontiing pare enantiomer(s) by
atom ¢ number, but anatom c mass or nass nunber

dimaasisenell kpeymina il ReRE8s or nass number whi ch

predom nates in nature. Exanples of such isotopes

i ncl ude i sotopes of hydrogen, such as 2H and 3H,

c@hirah, compuads 1 (4@ tBitalameddSors httmreo®, msayghbas obtained in

2 Bopni EPegbrendie Tam S SPSRe S50l bic2BRLC, on an
1%§)ymmetric resin with a mobile phase consisting of a hydrocarbon, typically
heptane or hexane, containing from 0 to 50% by volume of isopropanol, typically
from 2% to 20%, and from 0 to 5% by volume of an alkylamine, typically 0.1%

diethylamine. Concentration of the eluate affords the enriched mixture.

Stereoisomeric conglomerates may be separated by conventional techniques

known to those skilled in the art - see, for example, Stereochemistry of Organic

Compounds by E. L. Eliel and S. H. Wilen (Wiley, New York, 1994).

A compound for use in the invention may be isotopically-labelled wherein one or

more atoms are replaced by atoms having the same atomic number, but an



170 and 180, phosphorus, such as 32P, and sul phur,
such as 35S. Certain isotopically-Iabelled conpounds,

w0 o0o6exanpl e, those incorporating a radi oacti VBCT/IB2005/002457
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i sotope, are useful in drug an r substrate tissue

di stribution studies. The radi oactive isotopes

t Btdrhi¢ninalss &r @Hss anonisar bpferdrt, fromethel#iOmianeass or mass number
particularly useful for this purpose in view of their

e qdechppredepyRpiesdn NG 8nd ready neans of detecti on.
Substitution with heavier isotopes such as deuterium

i.e. 2H, may afford certain therapeutic advantages

rE&ah’lipilé@_off rsmhgisamws_ igmem%oils%)t?ﬁsau hydréj%gehorsugh as “H and °H,
exanpl e, increased;in vi alf-life qr r ed dosage

C BatHaro RRRS i SEne oG Baopnes Shetbas aChdonine, Lich as °F,
Cil e cesi23 tig i it apqt £y 15
TR Cehg L et PR LRACT pigten. such as o,
ud® ahdi A0 Pokosphomu Ers Ui a31°2F0 padrsajihur( RET asti8li es

for exam ning substrate receptor occupancy.

Phar maceutically acceptabl e sol vates i nclude those

(SR SPRpRRIL eI, GoHdg) Fof Wkl Mose incorporating 2
- BMBGaciivecisatopendrd usefus in dugt dred/onswivstiade tisaye ldéstribution studies.

e e oSt YAl 85 AR AP ey

ops&i RNMidTBhMRLE iR Widlv @F tEiPEhH: bRIH@poration and ready means of
crystallization, freeze drying, spray drying, or

edetawtiati ve drying. M crowave or radio frequency
drying may be used for this purpose. A conmpound for
use in the invention may be adm ni stered al one but

wisubstiitien Wilte hgatier adiopes bededs afeudefiehmibati omayafford certain
associ ation with one or norepharnmaceuti cal | .
atharppallic: adxanisigent resulfing fremngreatei piajaboliq stapdidy, for example,

A RET AU B, ke PSS, o honce may be

exfdfBiredtin wbhle dircuandtandss.ext ent depend on factors
such as the particul ar node of adm nistration, the

effect of the excipient on solubility and stability,

o SapeERPA o b e FAMRaoRER; SigHAgT G Chin0Lany . can be

f asefus$ ¢n iPosithen iBmviesiohoTopagrapky (PET ) fstudibbebr examining substrate
preparation will be readily apparent to those skilled

| FEGEROTGCUPSIEY: conpositions and methods for their
preparation nmay be found, for exanple, in Rem ngton's

Phar maceuti cal Sciences , 19th Edition (Mck

Pharmaceutically acceptable solvates include those wherein the solvent of

crystallization may be isotopically substituted, e.g. D20, ds-acetone, de-DMSO.

A compound for use in the invention may be administered as a crystalline or
amorphous product. It may be obtained, for example, as a solid plug, powder or
film by methods such as precipitation, crystallization, freeze drying, spray drying,
or evaporative drying. Microwave or radio frequency drying may be used for this

purpose.

A compound for use in the invention may be administered alone but will more

likely be administered as a formulation in association with one or more



Publ i shi ng Conpany, 1995). A conpound for use in the
i nvention may be adm nistered orally. O al

w@evsiies2 ati on may i nvol ve swal | owi ng, so thakCT/B2005/002457
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conpound enters the gastrointedtlinal tract, or buccal
or sublingual adm nistration may be enpl oyed by which

t BRaARIRSMRSIIEHeepiddne dXchtshis! Meemedin &sicipfedit ®anusbd herein fo
mout h. Fornmul ations suitable for oral admi nistration

i Hepeite eoli BoresiaRl athies 1828 ue woaPaWs! Ersuse dpdhedavention. The
c i.ni icolat e i Ol :
OB TITARIG G0 S Brpd Y BooRhoBRSIGS RRAROAR partuter
naRtepaf himinigiration, dhé sffesdbf the ekeipienh onl sgioisitityeand stability, and
films, ovules, spr ayfs and liquid formulations. Liquid

f Hiepire 6hthe AesadlO8Mspensi ons, sol utions, syrups

and elixirs. Such formul ati ons nay be enpl oyed as

fillers in soft or hard capsules and typically
c Phiprisecatichcongositions sitainkd éor thet deliveet bamotompound for use in

pol yet hyl ene gl ycql ,, propyl.ene glycol, . .

niheh vebiind ;sdeetiods Ton ek PERATBIOR MYl SferegHilygpRarent to those
e iy fyi it i i bk ;

eakhe é%fitggsa@gﬁaeéyu@ ggﬁ!ggg.graggapﬁﬁdr ? dh[)égh@gs:rmheh Stébdration may be
r Gt tfor exarplepfn Repvhdtdn’sf Bnamxaoeitical $eienceas,stthddition (Mack
A Cg[r%mun for use i%the i nvention may al so be used

i RURlishiag Cararany;il9§°)+ ast di si nt egrati ng dosage form

such as one of those described in Expert Opinion in

Ther apeutic Patents, H (6), 981-986, by Liang and Chen
(20@brpowat foabuse iModhgeirfventien oepertd redmoinisterss crally. Oral

CRORTRRatGL, BB WPV P R Rha.f bl SaEL BpiHR enters the

NBEStréVR Akl Hadtl @FbacKHE Mutﬁﬁw?@aﬁé’dr\‘\ﬁiiﬁmtio% @laytdeeemployed by
dosage form In addition, tablefs generally contain a

diviiaht #gr comnpoubchanless thsf blgpdistitcegt diieetly fiemube sewdihum
starch gl ycol ate, sodi um carboxynet hyl cell ul ose,
cal ci um car boxymet hyl cel |l ul ose, croscarnell ose

S peirHlatiohe umabrROfE, oraP biwiinigtration ohdide® eolideomillations such as
cellul ose, mcrocrystalline cellul ogse, |ower

afabjetsubapsyles santaning papiaigies c bquids.gepowdelise ipzenges (including

N

WRIngd) toviiles spfisadr dyliduid foruielighy. % to 20 wei ght % of
the dosage form Binders are generally used to inpart
cohesive qualities to a tablet fornulation. Suitable

bi ' q r I; C e atbihls elixi

oL ol AR RS YAGRIA0R, CEpLULSE e . Such

gformulaidney may by remplogedess filleargehasofhios dubrdtcapsiiles 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 formulations may also be prepared by the

reconstitution of a solid, for example, from a sachet.

A compound for use in the invention may also be used in a fast-dissolving, fast-
disintegrating dosage form such as one of those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-986, by Liang and Chen (2001).



hydr oxypr opyl cellul ose and hydroxypr opyl
nmet hyl cel | ul ose. Tablets may al so contain diluents,

wWGeowh/0ae61 act ose (nonohydrate, spray-dried nonPCytB2a002457

10

15

20

25

30

anhydrous and the |ike), mannit@l , xylitol, dextrose,
sucrose, sorbitol, mcrocrystalline cellul ose, starch

apdr dclab@%'@o§eﬁj§lf©lm1$)h@§p@ﬁ@|ﬂgdbhyd®@é ea EahinUadﬁfw use in the
al so optionally conprise surface active agents,

aveptiom il @@n@ralwumﬁ&@ &IPafraTpbIWeiskb % o 86, weight P50t the dosage

d )
pfcgg%%?)re; Wé]g%@ \%vagde;f:‘déa o %Bdwé h‘f /ov&efhe gogage form. In
Wéd@lhbn %thblets V@r@ﬂéllf/oo@ﬁtdlh eat @blmeégraahd Eglamﬂﬂmﬁ ofndigintegrants

rise fromo.2 wei ht %to 1 weight % of e .
nﬁéie wbmr@tswcboggma%; | PG éﬁaﬁb‘P)%}’lﬁ‘?@tfi‘ﬂntcﬁngl?@ﬁ’ calcium
aéa 9&%&@3}!‘ st ec?eﬁl@ fdke, @ %'ré’éEa?ﬁw%%Qé €, ZdBfum, . crospovidone,
eara diumstearyl funara and m xtures’ of

nmpayemyipyrelidanat enethyh cetidioss) Iramrcyttryshallmleat:ellulose Iower alkyl-
Lubr i cant s gener al lp%/l ise fro

\/\é‘li%?ﬁtm BYErRYRIA C§S5 %Pghtpr%?lmﬁé'gﬁg %iﬁfc /and sodium
llgﬁ e, ?@Rt%gallyquli‘@rdlé?ﬂ%@%t%lllr&fn%’ds%“frérﬁ NGl &iERL % to 25 weight

¢ol our ant | 'avouring agents,
p?/as',ﬁeﬁm&lnlyémmrﬁdlvelght %hma%kmmgm%mf ﬁl@dem@fqrm
tabl ets contain up to about 80% drug, from about 10
vvei ght % to about 90 wei ght % bi nder, from about O

Oé’récgeﬂé?é!ﬁy 89edab Qmpa%’ %H\ééﬁ\% qublitfss ﬁ?%uiab?et formulation.

% to about” 10 wei g % di si ntegrant, and from
aBumable [96daes gmluo% tmx:rabwtallm}a ellynse ogelatini sugars, polyethylene

[808h A e yRhete i ERa By ERoibher Bidiuflisea starch
'Tﬁ dr@&?ﬁﬁdﬁt IceRlbsE Cat@ thrydrédeppr )ﬂme)IIc@rumé aTébfiets may also

t congeal ed, or extruded before tabletting.
f cmﬂalrf iments,i sHChmgs ctaetﬁses dmsnehyerater esnray@lr@dampnohydrate

may, be coat d of,__un

oAty Tafiss et The T BRAL Snarliclr oo, Bextoss s systesp,  sorbitol,
| hictaarysesIpmg celtdlod® sa@eh Fe@fdr@baglahiaﬁil@m phé¥phate dibydrate.

H. Lieberman and L. Lachman (Marcel Dekker, New Yor

1980). Consumabl e oral filnms for human or veteri nary

WIS \K}é%? ;ar)?c& IozbniBh.é lcmnﬁ%fss%é&#f%%n;%cﬂ © gosnts, guch as sodium

fQi@llryi“sulféltémbvpdﬂgs@rbatwSOﬁdhngIMenwldmry@sosallldqn dioxide and talc.
conprise a conmpound for use in the invention,

When present, surface active agents may comprise from O 2 weight % to 5
weight % of the tablet, and glidants may comprise from 0.2 weight % to 1 weight

% of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium
stearate, zinc stearate, sodium stearyl fumarate, and mixtures of magnesium
stearate with sodium lauryl sulphate. Lubricants generally comprise from 0.25
weight % to 10 weight %, preferably from 0.5 weight % to 3 weight % of the

tablet.

Other possible ingredients include anti-oxidants, colourants, flavouring agents,

preservatives and taste-masking agents.



filmformng polyner, a binder, a solvent, a
hunmectant, a plasticiser, a stabiliser or enulsifier,

w@2wb®0sel t y- nodi fyi ng agent and a sol vent. SoOPET/IB2005/002457
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conponents of the formulation ey perform nmore than

one function. A conpound for use in the invention may

bEmﬁi(% sigibldit ecamtainngp | it baigout AB06at @m@olftmheamnpwmlght % to
i cal Iy conprises from1 weight %tq 80 wei

m’sJB@uit O0iveaioht % bEREDOTRR) FAUtd) Weiakd MP@W 850‘-9'8'9%% diluent,
S yo a f [ U.
pﬂg&?@ouf‘ﬁg\lpe@ﬂe@gg%%gp?ﬁgnqﬁé@%i/cgﬁ?ﬂ%gﬁﬁht a%@?ﬁirﬁ about 0.25
WeiegtHt SAiobbbbe 18 elaigles’ [dbtieamat i vel y, a conpound for

use 1 n the invention may be in the form of

mul ti particul ate beads. The filmform ng pol ynmer may

b y S

oy AR T AL L b e YRGBl 7, roleE 20 oA, (aBlets. Tablet
t bbndsr@e;)@-tlomstoj [Ond ingent aﬂemabv@yttyepmm Idyy+, rortrhelt-granulated,

| lernasialed orieded RS g ahBEing. R it N Gaticn may comprise
T bA¥owr ﬁm??i f ePs Qﬁ@sﬁfglgtUeV%até@ bNa\Iﬁbo%ttéd“UHa;mé‘y@ even be

agents, coo agents, ol vents (including oil
epnthpadaied. bul ki ng agents, anti -foam ng agents,
surfactants and taste- rraski ng agents. Filnms are
typically prepared by evaporative drying of thin

aCI“H@O'ﬂﬁrﬁdlét"&w C&a*@&et%m@ dstpRieabli® PRS&IhaEABPTMdsage Forms:
or paper. This may be done in a drying oven or tunnel,

t Yableis,| Yol Gombirhddebernan amdyler Laghmpy (Maregk DekehgNew York,
rﬁgﬁfuun1ng Solid formul ations for ora
& stration may be fornulated to be inmediate
and/or nodified release. Mddified rel ease fornul ati ons
i ncl ude del ayed-, sustained-, pulsed-, controlled-,
t@og@umbéma»r@irfﬂgrSafﬁfe@umane@rséetesuaEyauﬁ% avgdiypically pliable water-

aSQI‘E@E 8'1; %g%l s%él%@?epgrﬁri ﬂ{rﬁ' ﬁg‘gﬁ@é’ T@‘gﬁsg@%l &?@Fé{rhv el%fg)]gcﬂ{? dissolving

obhefuctididhabive drel egicallyesimpristgbednipeindiforhighin the invention, a
energy di sperS| ons and osnotic and coated partijcles

aflen{QmyBag fRAkAET. @ Piilaag Seivedh a Teedanlyy pigsliciaer, a stabiliser
4 u f
ﬁe\é\hy glgéllg%-rm’at\gg%é?t&eqﬁg&ﬁ oﬁé r é%i%e%nar 8 Iseol@tl §8r&%s%orrp%onents of the
| foriD | S rBaRYSerforapmpee tichrf one fiarestion. the i nventi on
may al so be adm nistered directly into the bl ood
stream into muscle, or into an internal organ. Such
p r&% "F(ﬂ‘m ﬁﬂtfh%t inPBntidH raé’cﬁ R¥éSor insoluble. A water-
raa er|a raperitoneal, |ntrat eca
soluble compound typically 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 compound for use in the invention

may be in the form of multiparticulate 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 %.



intraventricular, intraurethral, intrasternal,
intracrani al, intranmuscul ar and subcut aneous

wa@elvsiies2 ati on. Suitabl e devices for parent eredT/IB2005/002457
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admi ni stration include needl e (44ncl udi ng ni croneedl e)
injectors, needle-free injectors and infusion

t erhat quesibi&Pamerédieals figdoyd aphipbsicants, t gploeatky flavourings and
agueous sol uti ons which may contain ex0|p|ents such as

pveyr @d“ram@wri&ﬁ@@waﬁue%ﬁah@aw@m@l@ﬂﬂg agshts, €0QHNg agents, co-

el Ui i St iy T ARl A gBming agents,

neﬂrfégt@ﬂmlénéﬁésﬂé-lmsl@ig ageﬂtsdrl ed formto be used in
conjunction with a suitable vehicle such as sterile,

pyrogen-free water. The preparation of parenteral

f | atl r ji 1 oo f
| G, Fle, BRealty HebosisEl by RyaRaLive Mhaina, o 1} 2RiBus Hims coated
sbatidargbedtae rhmklmgl sigpdrechpapere § hie aykve doneadn tshdiggng oven or
skilled in the art. The SO'@'” of a_copmpound used .
i inned typieplly acoabingd arie %ﬂo BY ffepgRLNiRg Peacuuming.
i ncreased by the use of appropriate formul ation
techni ques, such as the incorporation of
s 8lotithi formyladioharfor myalkhgdntisistréomuhay ibenforfradated to be immediate
pa teral dm nistratign,| be formyl ated.to be

s rantified o FeiRats 1 | BROTEN o deleaShodr T datio R elpsude delayed-,
fg c a
00%9%“F*28@ﬁ3%§r$§ﬁ§%m§% K el R ottt
conpound for use in the |nvent| on may be formulated as
a.sqljd, sem-solid, o th' otro c,liquid for
§Hi'qﬂ%)@t cﬁﬁgs 5§||e§ﬁe-f% E’&Sd otthepggm%eﬁgof the invention are
nadséhted Mgl eFS ePafent hﬁoa% Hp8,36aPDERls @aBWef?SSQ’table release

such formul ati ons i ncl ude dru coated stents and
ptﬂojmlogl@s:su@: esdhig cﬂnecfg)a@hl&pe(rm&\)anm @groetih @ndscoated particles
- h

atlf i ¢ 3825200114, by Verma et

d@f (Eﬂd‘l}) Phe Usér@fdcﬂ’(é\?ﬁh )gunT Y@la@ﬁievéQfdmﬁoﬂéd q@?éafs@fls described in
urpose include gel's, hydrogels, |otions,

sWQt 29&r eams, oi ntments, dusting povvders,
dressings, foams, films, skin patches, wafers,
i npl ants, sponges, fibres, bandages and

MACESAPBUSD PorSuse- iip 85 ifentivy ralaycaléwbasaﬂmn‘fstersmﬂ:rectly into the
carriers include al cohol, water, mineral oil

pBlaos| sgti@amunHnice HeEseles aplnntgy 9eermﬁ¢m¢io|qrgmyﬂ§%® parenteral
gé&&%sﬁ%rprlﬂgmld%ge||‘9£L%%‘ﬁlousp%ﬁééﬁglllﬁ ﬂﬂ%n?@@&fn%a éntrathecal
g incorporated - See, Tor exanple, J.

(ikﬁr)aveﬁﬁliru%ﬁ iftyadretiral dnttadtergsln (Mctopbeial, L9898 pmuscular  and

subcutaneous administration. Suitable devices for parenteral 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, for some applications, they may be more suitably formulated
as a sterile non-aqueous solution or as a dried form to be used in conjunction

with a suitable vehicle such as sterile, pyrogen-free water.



O her neans of topical adm nistration include delivery
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Powderject(tm, Bioject(tm, et® ) injection.
Formul ations for topical adm nistration may be

f Pherapashiion dfeparaneatbifoemangdiops vttrfstederangitioms, for example,
Modi fied rel ease fornmul ati ons include del ayed-

sbgtln@masath@w@aw readibhbeopeeamplighedgusiag %tﬁadard pharmaceutical

LRI P IALRReR S o by T

i nhal ation, typically in the formof a dry povvder
(either alone, as a mxture, for e

bTbﬁcﬁq}wblwym@t grEpogRd Ased lw%@r%%%tﬁ%@f pagﬁrtteél golutions may

ﬁ%s%ﬁ%&?l Ek:)g]otl)ﬁl ne%éf rog{?&%@?g{épg%@laﬁ%;{Féﬁmgues such as the

amo@qﬁ@‘anbnSJ}ﬁsaMbﬂlt}oanhamlagagen@d cont ai ner, punp,

spray, atom ser (preferably an atom ser using

el ect rohydr odynam cs to produce a fine mst), or

n?BHJn E‘)ﬁ?énté’i’atllg&l'ﬁlnféi‘l%tl%em%g t?e SHMARR to be immediate
rope fl uoroet hane or

land/orl m@dlﬁeﬁ Belbegt.afViadifiegr oplanee F@\mulatimlmammde delayed-,

use,, the powder ma ri se a bi,oadhesive a
SIS C Sk COPTE) BT o ded i Sen ettt ugldse. Thus
CE’Bﬁ@bUﬁﬂ foP%E inSRE MWverfloPMhES be FErmilAaledl 885 solid, semi-solid, or

contains a solution or suspension of a conpound for
uixatropiadicuins dar iadmivistrptiosi agy anf implextathidepottmiawding modified
or a SUI aple a at i

rERHE ot ghe ity faBphd oP EplasiPh Sur o ERphS poiude arug-
aéééféﬁ sténﬁré?ﬁ?bél9(&1/—4§dt|09§09$3¢do‘¥@}§cmﬁ(?@t3E\A Aféro8pBéres.

surfactant, such as sorbitan triol eate, o?elc acid, or
an ol i gol actic acid. Prior to use in a dry powder or

¢ & BBRORRg 15 Mie dh i mb gl SRADARGE] apylibered' S any to the

(MRl 6@huecokss thdthandérmialsr @ﬂﬁr)ansd’@rlrﬁallvaw fah¢birweatlons for this
by any appropriate conmi nuting nethod, such as spiral

J purpgsel inglyder paisd hydepgeds, Iefions, ngoluﬁg@%r@ream%acwntments dusting

e RSN, RobRL R paER, NARGh TP, sponges

exBray, Gaarfda@fésg@lh@tmi@rd&mulsmns Liposomes may also be used. Typlcal
hydroxypropylnethylcellulose) bljsters and cartrid

f garrigse ineluge aleohnolewater, iraisgrall it dmullﬁbpeﬁela%mmyv*atg@eeetrolatum
fgl)'%%m]’o yé”thg(u| i ai}/é'ﬂl)én‘af pglase rlfahflgén ?eﬁdnneﬁﬁbencers may be

OSG or

Strﬁb@ﬂibr@téﬂ asee,rfcmrexarrqﬂenwdH’lham. Sci; 8&610); 955{958e,by Finnin and
manni nesium stearate. The | actose may be

aMW@?@nﬁ@Cg{beirﬁ%Q% form

Other means of topical administration include delivery by electroporation,
iontophoresis, phonophoresis, sonophoresis and microneedle or needle-free

(e.g. Powderject™, Bioject™, efc.) injection.

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

pulsed-, controlled-, targeted and programmed release.



of the nonohydrate, preferably the latter. O her
sui tabl e excipients include dextran, glucose, naltose,
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suitabl e solution fornulation % use in an atoni ser
usi ng el ectrohydrodynam cs to produce a fine mst may
cant@npolin®fordoge o tidiyenfiot kencospoenstirhimistessel infranasally or by
the invention per actuation and the actuation vol une

alatiap, fiyeigphadn e i@omor aadty pPwarT (@ihf alPnenasmd mixturs, for

C%QBlrn bR & OH@{)B%J %tf‘lul%%tds'é tcﬂeﬁangﬁ&éar‘com ponent particle, for

propyl Perie glyc sterile water and
Cc bkamiptks . midteice it iphes;shxbhpajﬁ Sswéh @i p’agsmmtldymmme) from a dry

|nstead of pr ene |nclude | ycerol and

pBPYEER{NNGHe %]P %‘%%'P ae ﬁBTaé’ Fera\RRIeS SUBSRG caatainer, pump, spray,
t r

Saccrﬁ%br @%fél%lﬁ@ﬁﬁﬁ 418his uﬁr‘@%l&ﬁ d d%@’étng% 9 produce a fine

arin or saccharin sodi um rray
f orvigin atirra’nmliisert,amrliecbrfwrthmmthﬁed:/senofr anasitble propellant such as

mnistration. Formul ations, faor,inhaled/intran
iﬁ h?sﬁeet@%luew DB b s P DR CTRTBRR A oo intranasal use,
WiREH T i68dhd Ve eXGTR! Gor Fétefinple, chito r
I\/b |f| ed rel e%ge&iﬁtﬁéleaétji ons. el ude del a)% pie, chrosan o
sogtladexddn, pul sed-, controlled-, targeted and’
progranmmed rel ease. In the case of dry powder inhalers
and aerosols, the dosage unit is determ ned by neans

ofrha h?ééé%né@dcéoﬁélde‘t‘erpﬁnﬁ) nBh e dadFREE - olHebRlidé® contains a
typ| cally arranged to adm ni'ster "a metered dose or

" polttion afheuspension ofla cgmpoyed vfpr lusbenaitiei inventiore¢omprising, for
osSe ,0r nor e

? ﬁ?%r%gl%ﬁh%cg agk}eo% %@%ﬁ@tﬁ% sy ta@% &(ﬁrntaﬁge agent for dispersing,

i leaatnvsm@ FRexBshRRiTrEleat € b the aetivé Ia/pecs éll@ﬁt(@?bb)éolvent and an
for exanple, in the formof a sup E;;snor pessary, or

enptienal Gotiastanit sush as serbitandiielpatealoleiagstss ior @nwlm@@tlc acid.
but various alternatives may be used as appropriate.
Formul ati ons for rectal/vaginal adm nistration may be

f prigultat sk o eiry peedat er @oép@msmorofmarétubﬁl ¢ias &drug product is
Modi fi ed rel ease forrrul ations jnclude, del ayed-

sgranised- to msg@dswt%taﬂt fob1 dedivery D @@@@iw@nétyplca"y less than 5

PHEOBTEF S 728 schRAPRY D B HERald pfynyis oo, suon

Oas egpiral tje‘uonﬁlahgyﬂuid bbe jebmmilliag, @UpB&rmﬁalaﬂdepﬂﬁlﬂeSSIdg to form
suspensi.on oy, solution in isotonic, pH adjusted,
shanepartiglgs; Righ rRiesgiTeriamRO SN, O1SPED eVt ocul ar
and aural adm nistration include ointnents,
bi odegradabl e (e.g. absorbabl e gel
Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose),

blisters and cartridges for use in an inhaler or insufflator may be formulated to
contain a powder mix of a compound for use in the invention, a suitable powder
base such as lactose or starch and a performance modifier such as Keucine,
mannitol, or magnesium stearate. The lactose may be anhydrous or in the form
of the monohydrate, preferably the latter. Other suitable excipients include

dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose.

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 for use in

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



sponges, collagen) and non- bi odegradable (e.g.
silicone) inplants, wafers, |enses and particul ate or
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Apol yner such as crossed-1inkedt/pol yacrylic acid,

pol yvi nyl al cohol, hyaluronic acid, a cellulosic

PR WpEiEal Fenaxaom! @ayhydnpxyer apydmpbbyd cfrl usosie, the invention,
hydroxyet hyl cel | ul ose, or nethyl cellul ose, or a .

herem s géf@@b wéenﬂ@efv@i@rwﬁeanog@?d sxdlivp shlogideafltgmative solvents

“be. i _ : _ VAL
A SHiRole 8%, PR iffsn T 4 PRGtahe hBaPhERElR BBl PRy Povethyiene
beglydel.i vered by iontophoresis. Fornulations for

ocul ar/aural adm nistration may be fornulated to be

i medi ate and/ or nodified release. Mddified rel ease

f Qr mul.at | I.n e u ' = I 5

SHTHBF Py Sficad THEME 2nd RiAERol B gfickieners, such as
cenpcharth dosacharinnsddiam| meanbé addedyo hieos fdrmmeationist intended for
sol ubl e macronpl ecul.ar entities, such as cycl odextrin
afhalef/iniianesabRdWISHAO™ her eof or pol yet hyl ene

gl ycol -contai ning polynmers, in order to inprove their
solubility, dissolution rate, taste-masking,

bFoawalatiabs | fary iratédintsnabal iadynihisiratiee mayate ddrmtated to be
af orenenti oned nod f .adm nistration. e

DIy slies MPclisrbreiRese USEiD. daaRpiapie, ROHA, Mpdified release
beopRISEHY Ind8gé Ulelbed TOsistdineage pliReds @bftrolled-, targeted and
adm nistration routes. Both inclusion and

npredraginuzd ozleasdrpl exes may be used. As an alternative

to direct conplexation with the drug, the cycl odextrin

may be used as an auxiliary additive, i.e. as a

CH theetasdidf UrPipovierSfhalBid bAGacrdfsls, HRNESHe UARG determined
for these purposes are al pha-, beta- and _ .
gaymeeans| oﬂ@(walw@s,wmsdmﬁ%h&gr%a wateredraynaants ddinits iane typically

v o3 il BB S S ElRl b glose wil be

t Banihieresd it @ndlhgiet dese bN\ABEd asudlly, @s diVidedaldisi theoughout the
nor adrenal i ne reuptake inhibitor (NRI) and the

pH8¥phodi esterase type 5 (PDEV) inhibitor) may be
adm ni stered sinmul taneously, sequentially or
separately in order to enjoy the benefits of the

c pndvrmpdied farhesesipitheimwntied ray beadpmiristarediregkatly iopwaginally, for
Each conponent may be administered on its own but is .
nexampiian| the RIM of & SHBROSIPrYsBBLIAY: B SheNtR-okeCceR butter is a

: i ni ot | ,
TRSBBIE| SHERToR P RIS 15 Yo DRREIRATNL LR o s as approprite
will be admnistered via the sane route (e.g. the oral

route). Ho er, ther ) . . .
Fch)rmLIationg?gr rectalnag?narlr%ml?ﬁlstratlon may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,

sustained-, pulsed-, controlled-, targeted and programmed release.

A compound for use in the invention may also be administered directly to the eye
or ear, typically in the form of drops of a micronised suspension or solution in
isotonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and
aural administration include ointments, biodegradable (e.g. absorbable gel
sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,

lenses and particulate or vesicular systems, such as niosomes or liposomes. A



ci rcunstances where it is preferable to adm nister
each conponent via a differentroute (e.g. one

w@eponest via the oral route and one conponeneCWiBR0IN®2457
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parenteral route). For siml t arfébus adni ni strati on,

the two conponents preferably formpart of the sane
phalvimeeslcic abs avopsed-tiniesy uly=aurdict Beldef 9si@vinylalcohol, hyaluronic
adnj ni stered via the sane route. Oral adm nistration

i 8Cigh ef@r rGEHUIOSIC b PO RSP OREnt&EEMPIEhe NYATRYPTARYIMethyicellulose,

t n r :
SR PSEL e se, OF ity SRIRERECD s HefulBbly gt forie polymer, fo
f example, ayeladlgem, nibg biawocorpupeieeniogetifertiith prgesatvative, such as
cEn‘oi n?t i.on invention ma%l conveniently be conbined in
t RENFYRANIYM a CRlarides, GPch kfarmpudaiansse@ay salpacth e delivered by
nﬁirﬁ&g Ligne reuptake inhibitor (NRI) and a
phosphodi est erase type 5 (PDEV) inhibitor, each
usually in the formof one of the pharmaceuti cal

c osj t.ions described above, and nmeans for separately, :

- ECERRieHgRE Renscdar At 2dmiistEee maviPoi GEnURLed il De’ mmediate
0hndioyi i O | t. LV EL f iSHeh i tid )
tﬁg@@o‘gmﬁiﬁ’cﬁ@%l {ééltégér‘&pai\g Iﬂggdr@%rgstghg pacﬁ@%{?%ngmg’%il de delayed-,
t asteined- qapgsed-e sonimalladretdrgéted, Thprdgramafed redease.

invention is particularly suitable for adm nistering
di fferent dosage fornms, for exanple, oral and

PAr &itin@pdind ffor gl mh SHRS | PYeRBRRT Ay W@éﬁwbh%&et\gkh soluble

different dosage intervals, or for titrating separa
coassnelesHior aditiast sugheaagyclodexirmoartds siigable derivatives thereof or

c | he kit. tvpically comprises directions,far .
SV dotahA R BV Sel vitinr dosStbisteainell solubilty,
NERBOItIeh PateDeIRE Thad 8y, 20 A ARBID} bAdIOR BIAIRY @ use in any of the
bet ween one or nore conponents, the optinumrange for

t alorempeatienethmogiesif gdeninistatioanges of each conponent
for the effect nay be definitively neasured by
adm ni stration of the conponents over different ww

r Btugpcydogedriarubnisierss,tfor pxahfié satenfoieridtcobe generally useful for
treatnment. For humans, the conplexity and cost of _ _
cEEsy IRgagRIforas And Adnainigrationdieuies. iRgthsnelesiger and non-inclusion

TnBENeEThal B 1R, 2l 20 el RS JRE: Bl Rion wih the arug,
stheerygjodextrimmaypies uesd eanarbeupifiegi additves, dfe. tasea ehifrke! diluent, or

in otﬂer species and ani mal nodel s exist, as descri bed
helebifser o '\%@%.TsGP@naorﬁynlé?le 4o éheser PEHPQER$ eFe alpha-, beta- and
r 1 St ud] ' .
fitieioioBiing M4 Aacc st BHER, ey 58 ol B Hicatonal Paten

applidadiond NulsuteOdaOd$1 IR, W BsAR4C02E N andl/V Ona-98/55148.
required in other species by the application
of phar macoki neti ¢/ phar macodynam ¢ net hods. Establi shed

CPid vl EOMPoRBAIEE the present combination invention (i.e. the selective
noradrenaline reuptake inhibitor (NRI) and the phosphodiesterase type 5 (PDEV)
inhibitor) may be administered simultaneously, sequentially or separately in order
to enjoy the benefits of the combination therapy provided by the present
invention. Each component may be administered on its own but is more usually,
administered in association with one or more excipients as one of the
pharmaceutical compositions described above. Usually, both components will be
administered via the same route (e.g. the oral route). However, there may be

circumstances where it is preferable to administer each component via a different



ani mal nodels and effects seen in man suggest that
synergy in animals is bestdenonstrated using static

wa@eaemdyizeari ¢ al | odyni a nmeasure Cﬁﬁs i n rodent SPCTIEE2005/002457

10

15

20

25

30

have undergone surgical (e.g. oni ¢ constriction
injury) or chemcal (e.g. streptozocin) procedures to

| noltee (¢.0e @id adympenerBediautie afraiplradteaandf bagtson'nponent via the
such nDdeIs their value is best assessed in ter
s@ﬁ‘é@r@tﬁﬁﬁ [ d'O‘é‘i;et)l ond’ t fimUItPReAES @Eﬁi'ﬂ'ﬁgaﬁ%”,n tbﬁt |t¥§/ﬁt Scomponents

Féf%réﬂl Yottt 8f @aﬁﬁaﬂ')ﬁé}% E A oSti8fTand are therefore
e g Top e SRR

exl st1 ng agents US r eat nent

ohdn&ust&redhﬁia:tl‘rmarnglrameonl y a partial response are
nore suited to predict the potential of conbinations
acting synergistically to produce increased nmaxi nal

eUréF%@fniﬁFst ?Sh”@' EVefél?é&r tregotﬂ"éSﬁ}p% eﬁ € of WRe invention. Most

conponents. urt er aspect e present
i prafetalow, tmh’mrcecomppnemwam delbuaned @lmultanmdby net thenoral route,

human adm n on'pr| sing a selective
ngcl‘ a‘?ﬁa@i@ﬁ Héh?gﬁ TL%%}H f-bitor (NRI), for exanple
(S.S)-reboxetine or a pharmaceutically acceptable salt

or solvate thereof, particularly (S, S)-reboxetine
stﬂaeu st epmandeatsFUENE pieisBnt wmbmt@nphaememaycemm\yemently be

tabO! H}‘]%ﬁl ﬁaﬁﬁ Vgﬁ"" Xﬂt gﬁgg goningr@ﬁ% adgglgpay% noradrenaline

r?élﬁtﬁék@mﬁ’lﬁbﬂ@rd(l‘ml %H@Oémﬁﬁé h@ﬂi‘e&@raé@%e 5PIPE Y R Mhibitor, each
a rat nodel prlmarl used dentify a synergistic

i neealhen tie foom ebong | of ttihe phafmacelatmé compesitions described above,

1956 BB Yq” ferthraR{ BT MeneBltf 55 GORBIREL Rk bote, or

1@ivided foilbPadi@t.IAR exakipl® dof gueh:dl kit 1s Bk famR8r blistet | @k used for
to 10:1 , 1:20 to 1: 1, 1:10 to 50:1 , 1:10 to 20:

1theppackaging of taplets, gapsitesiand the k.o 50:1 , 1. 1 to
20:1 and 1: 1 to 10:1 . Wien the selective NR is
(S, S)-reboxetine and the PDEV inhibitor is sildenafil,

t Mae Hinahtheaingention i£paﬂmdmrlyosmta$1m&‘fr§ﬁicﬁﬁln¢stéﬂﬁ% different dosage
range i.n a non- human Joreferabl rat, nodel of t
of'QfE}S 63<Pf SXAMpleg ofal @ B@r@m&rabﬁg)r @dnumﬁt@rmwen%af@ compositions

PECEFISRENY Bedd s, Beul s S e, phiigps, aganst one
thaoﬂmlerranTas aaggisic aonesjamicds thraa akﬂsytyplcglbgt alxmmgas? directions for
e.in a non-hu ree r at el of the
aiisFaByt and g1ay o pryere MbIA SaEHST Bremay aif
rmre preferably 5:1 to 2 5. When the selective NRI is

(S, S)-reboxetine and the PDEV inhibitor is tadalafil,
Determining a synergistic interaction between one or more components, the

optimum range for the effect and absolute dose ranges of each component for
the effect may be definitively measured by administration of the components over
different w/w ratio ranges and doses to patients in need of treatment. For
humans, the complexity and cost of carrying out clinical studies on patients
renders impractical the use of this form of testing as a primary model for synergy.
However, the observation of synergy in one species can be predictive of the
effect in other species and animal models exist, as described herein, to measure
a synergistic effect and the results of such studies can also be used to predict
effective dose and plasma concentration ratio ranges and the absolute doses

and plasma concentrations required in other species by the application of



the human range corresponds to a synergistic dose
range in a non-human, preferably rat, nodel of the

woeaen1qb2 20: 1 to 1: 10, preferably 10:1 to 1:5PCHIBR005/002457
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nore preferably 5:1 to 2:5. wWiel the selective NRI s
(S, S)-reboxetine and the PDEV inhibitor is 3-ethyl-5-
[ phadmatdisihgiigphaznacddyyestit phathydis.- 2Estaplisinex ypfreriibhs between

-2- di n-2-vyl hyl -2, 6-

PR PRl 75 BBCIE S By agest Sl YOSHBbimanimals is best

AlenidMe iR ish %tl&%fﬁde@%tglﬁ AIRENRY H%rq%bﬁémgﬂgoiﬁemdents that
o

range In a non uman, preferabl’y ra
ohdee orhd@@oihet suigidd), (qagefchr@bbycdl&*tﬁcﬂan Injory)mor echemlcal (e.g.
ef er abl

1to 2:5, .and t preferably 4:1 to 1;
r@ﬂt@zﬁﬁ%t) IR%F%(?U IeR Jﬁﬁﬁ&cﬁ% 1. a?%a@ge r@@?ﬂ@% effects in
t%uaﬁﬁ( IQ'?fe'éerﬁeéq s haBos ééés%dqﬁnte g5 e)}/ﬂﬂﬁl@ﬁ@?kﬁons that in

rat, nod I'n anot er partIC
hnaampaa}mgepmnrpmmdmould tearssjaiier g sose-spasing rachgmtages. Other

a ] h?&h@kﬁé&%ﬁé&%gﬁg al Agg?drst‘]ﬁotog%a]@e]@é&pf Eéru' rpathic pain give
' Bnie4 ﬂa‘?llﬂer‘égﬁéﬁééta?e ?‘lﬁtﬁ‘btﬁgﬁﬂtﬁ édbtﬁh% ;gt?}eﬁﬁéleﬁgé/ombmatlons

in aninmals al so have e s in na npat i

tEaﬁjngymegglstlmhtmoegr@iudeunmreaeel@l maxh'aal refficdmy fdtt maximally
% thl(z Bu(?é) 1§ ncI ude the heat/capsal ci n nodel

( é?r&f ﬂ Sge P! ﬁ/‘l C. (1999) NeuroReport

10, 151 1-1516), the [ d capsal ci n nodel (Andersen,

OL., Felshy, S., N coI aisen, L., Berring, P., Jsesn,

TTeus.casnpdudhennepedof the prasgd inventionstherg is pr)vided a synergistic

(B8NS &Endl, ATRRR SR BRIt & Fhasve, apradrenaline
Trept4rad) Qﬁmb&@mi(t\wa)enﬁﬁraxé\mp@r &%)-rebdxetinel 2r, aa?l‘i’armaceutlcally

summati on or wi nd-u responses Cur at ol 0, M et a
(20wpPiakigesalhes ﬁ@lvagq/t@zeoflwvﬂculqr%(ﬁ S)nebexatinessuccinate, and a

TR L RSB RGBT KL PR Grerl i i

rrmmbmiatlentremge evtdmlcbtrespcbr&:ls ntheddbsolute ranges observed in a non-
electrophyS|oIog|caI or imagi ng technol ogi es_(such as

f iweanoRAIMARgHedslc nretesakliice atafiass). PayNasly dwgRcbyiedidentify a

Ve T aete itEracht e, i ahelin yBha e epands to a non-

Ahmmauo’angecwlscteddmm hedweeterics0 ¢ 50bf pattS\lﬁ/ weight, 1:50 to 20:1,
concl uded t hat

atlon fore n

501 8¢/ G4 TiSRda ik 2R lePOstidpen 19 20 H2GimENds 4iatto 141, 1:10
at%t5(5)ﬁs1°|fo ® f@gb Wﬁ]tootbﬁhttmhﬁvﬁbtelf‘t ééﬁf‘feldtd 80:1 and 1:1 1o
ani mal ' st udi es. For e present I'nvehtion I
slh:labl e NRI: PDEV inhibitor ratio range is selected
frombetween 1:50 to 50:1 parts by weight, 1:50 to
20:1 , 1:50 to 10:1 ,

When the selective NRI is (S,S)-reboxetine and the PDEV inhibitor is sildenafil,
the human range corresponds to a synergistic dose range in a non-human,
preferably rat, model of the order of 20:1 to 1:10, preferably 10:1 to 1:5, more
preferably 5:1 to 2:5.

When the selective NRI is (S,S)-reboxetine and the PDEV inhibitor is vardenafil,
the human range corresponds to a synergistic dose range in a non-human,
preferably rat, model of the order of 20:1 to 1:10, preferably 10:1 to 1:5, and
more preferably 5:1 to 2:5.



1:50 to 1: 1, 1:20to 50:1, 1:20to 20:1, 1:20 to
10:1, 1:20to 1: 1, 1:10 to 50:1 , 1:10 to 20:1

wa2mentaee0:1 , 1:10 to 1: 1, 1: 1 to 50:1 , HCT/IB20@5/002457
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20:1 and 1: 1 to 10:1 , nore suftably 1:10 to 20:1 ,
preferably, 1:1 to 10:1 . Optimal doses of each

catheneht dedectbenBiR)Ys Q&S Pebdrttidnanedthac DRI Nhibitor is tadalafil,
publ i shed procedures in ani mal nodels, However, in nan

(¥R ryMeRXFECENEATasPRstele BoRYRaIgNtict HEse gengdgain Benon-human,
gj’réfe'ﬁét%) r%?%%b%ﬂ'oﬁh%%rﬂ&{ﬁf @Q{LF g{)hﬁ‘lﬁ H’éf@r%bl% 10:1 to 1:5, and

posure=response relations apeu ally

r eheregqmefatablsh:dfto@a8h conponent of a combi nati on. It
may be necessary, at least initially, to estimte
whet her effects can be observed that are consi stent

WWHeﬁXﬁérs%Yecﬁﬁ/e%R??s Fé‘%‘ )-rERY GBI E XY W@tlﬁﬁlb[’[&"@ 3-ethyl-5-

hose that give optimal 'synergy In ani na n sca
t he-(dletmdpibecmiriyaliphooyliFdm-pfauoixgpbesy EA-(pgridin-2- yl)methyl -2,6-

LSBT sty R AP T 90 | LiwahaUES Py bR bpman range
e%@ﬂe%@&ﬁ’@é‘ﬁf‘é HRErdi &k@&éé@réﬂg%ﬂﬂaasﬁéﬁ—th@nﬁh&';ﬂtgLéel‘ley rat, model of

need to be considered and, for t € reasons,
oftheé wederdefs20:d doi ’b’lﬁr poiferabty 10y toat: 5( amaregpreferbbly 5:1 to 2:5, and

DRtaT b elebp a0 TH2ani aPlS PAMEYEF, Sfab: tie Hufnan range
r ebabbpdsdd Q%S/Wég:sﬂd"'@oéé’\%r@@ﬂn %?né'ﬁ‘-%%h%rp‘%ﬁe@ﬁgbly rat, model of

cal cul at ed one in the art of ani mal
h@nhnlmmthab @artm:eutar@(amm@,dhemmm rangeapdirespangsttbe synergistic

< BREE et 1R BBt n b i B RE bRt Fusea [n'the

ani mal studies, as these are related to the plasma
concentration of each conponent that woul d be expected
t 50pr bByinaes efgavesdly expermantabhpaifacardeiet mgy be used in man to

PSS BB Ao S48 ecs o

medeiplatible) with dhati syeady. oBEgampleshefl urhan m‘l@@blgt’chat may be fit for this
synergi stic dose ratios in _man, artlcularléé ere

e PURASCoINClysien s heaticapsaifip Jnede!s(Rriersens dakly SpRewbotham, M.C.
! 9§q\léﬁlr rtTHHS’15&}qu5V1%),ir'91é ?dacegdér Jiﬁ‘fm888|ef r%ooérsen o.L.,

esent ventibn,” there’is prov a synergls
cﬁaftslblyas oNldotbausadranlBjerratg N, UsedrymBuss & dupndsNisen, L. (1996)

S ectlv adren I|n eutake i nhi bitor (NRI
e%ﬁﬁ’pl 8 ?5§ ‘% ) riBglyLng é'lsgao pr%%%mp@al(q"y t?auma (Witting, N.,

?g\}%?g&}bke ApdddtNieRehY ft 848 éme? %D@oltop] ‘ﬁéLnﬁ’%té%en%orry Motor Res.

: réboketi ne succi hat e,
pma; rﬁat%),ltamchlslwnmetle:pt@bhmcsabtﬁesponsed; \Questolgr Mofet al. (2000)

egg%%gmiyssar ? g?? _o{ 53606)1.C %ﬁﬁqﬁggee rr}wto e(I)r ' e%ﬁ)g&f\jlse aEsosessment of
pain intensity or areas of hyperalgesia may be used as endpoints, or more
objective endpoints, reliant on electrophysiological or imaging technologies (such
as functional magnetic resonance imaging) may be employed (Bornhovd, K.,
Quante, M., Glauche, V., Bromm, B., Weiller, C. & Buchel, C. (2002) Brain 125,
1326-1336). All such models require evidence of objective validation before it
can be concluded that they provide evidence in man of supporting the synergistic

actions of a combination that have been observed in animal studies.



synergi stic ranges observed in a non-human ani mal
nodel , preferably the rat nodel, primarily used to
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range of sel ective noradrenali el reuptake inhibitor in
human corresponds to a dose range of 0.5-50ng/ kg, nore

s (ot did: yorése?t‘ﬂn@Jéfglonl in Humeansta mmm@mmmmevnﬂnmmg ratio range is
dos ranefo DI?:fV inhibitor is 0.1-1 ng
s GEesRe frem P@H@@% Foro 8 Ispataiyxeeioht kel o 201, 1:50 to 1011,

3'1'5?(?{&“‘1 il 4 2(51&) §93¢ 1 IRNG0-R ‘i%tBUfBiiI gggtgtﬁﬁi'g%’ 1:10 to 50:1, 1:10

corresponds 'to a s herglstlc t ange

(& 9:1,ehdBebi e ,ameOIQSf} 11@n‘gid<§05‘ll lidenafad: 1 iamdt r@ to 10:1, more
rat, For reboxeti ne @nd Y/ rdenaf|I t he dose
I

r SHEBPIV - A%t R aleraian) § 1 deriD ebponds to a
synergi stic range of 1-30ng/kg (S, S)- reboxetine and

0.5-1 Ong/ kg vardenafil in the rat. For
(Q@)nalaﬂms%t ®ﬁ1eadm¢otrmdmdeat ifdr, synmgyie bedgésmminédeaccording to

tabl corres isticr e of )
BBl b fgel L e VB0 dadF A xperimental
' thdéﬁ?s It an’f)ofhe( §é§9 tah G&PWF}) H@haﬂﬁ' studies to determine the entire
3- et hyl 5[5 (4-ethyl pi perazin-1

- KROSWRORGPPRSE rretatlopehljbphérgﬂl }herapeutlcally relevant doses of each

yPTS éh%hggﬁgl(%@ ﬁ%‘ﬂd 'ﬁ;nayhlﬁ% “&8 éf)qaﬁ f_ﬁHéaI@/] Bo estimate

humehetUefedis afdhd ©bBERGY that @rébaﬁgugteﬁﬁlvﬁtﬁ ?gﬂ&gyfat doses that
1- 30ng/ kg (S.S)-reboxetine and

Ahpye theenr gxtrapelatedd fiom shese itbat éwehgnmab@yhergysm animals. In

e ose B it < B et e Bt body weigniody

phosatwarestrelare dbderptior, RIMbutiohi detolisfihAd Exef&fbn of each
according to the present invention wll vary

cepirgaeabpyd detadivai Masme r@rﬁtelmimdlagmeobmﬁpemndered and, for

R e R T U TS

phalikehe ¢ot be ahepsanki as. theuilbedratio tdipwinie i9é cs’r’ptlmal in animals.
sel ective noradrenaline reuptake inhibitor (NRI) fo
uslewenen thafalaticaship ketweggdha dve@aade pogestosd @nd 'caloulated by

%gskllﬂ—zdl ﬁqgggart 0 nﬂ’r%”gnd %Lﬁnéﬁ);%arrka%%meg%? Irﬁportant in

sui tab y once or

destebbéhlﬁ@ﬁ‘biel bhdgetlmetweenl aninalangée B@ﬂn@nt eﬁeéfsome the plasma
1- 2oo %g’ % 1- 25my, 10-1
ofongs: @t'ﬁﬁs tilbs fQr %Q 1CQIRRNETHHsed lﬂ»xh@@nanakﬁue@s as these

| 7 B 98,0 A Yo BR800 Y 5087 TSR Bt would bo
rexpEcide fm hp)lblvtd@r efﬁc&cs' Sh - nedrox Ehanmacbkigetiot gdharmacodynamic
Sl‘ﬁﬁ!@lé&lp ?nglﬁd}%ﬁrrgg hoéﬁI guérllqeasr aig golggrlanqg, tir?te%gctig% index and
response surface modelling) and simulations may help to predict synergistic dose
ratios in man, particularly where either or both of these components has already

been studied in man.

Thus, according to a further aspect of the present invention, there is provided a
synergistic combination for administration to humans comprising a selective
noradrenaline reuptake inhibitor (NRI), for example (S,S)-reboxetine or a
pharmaceutically acceptable salt or solvate thereof, particularly (S,S)-reboxetine

succinate, and a PDEV inhibitor, or pharmaceutically acceptable salts or solvates



the node of admnistration. Preferably, the daily dose
of (S,S)-reboxetine will bein the range 0.1 ng to 8
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further exanple, in the case e the chosen PDEV
inhibitor is sildenafil, a dose of from 10 to 100ny

(engreoBSwhoR thie d@émang@ of ¥tk aonyp@rbnt r@o‘ﬁﬁe%p@ﬁld@ﬂ@&he absolute
twice or three tines a day, preferably once a day
a SYDETRIc Bnaes ebsenied He g 190-hwees nEad Hpeed, Hzmﬁ@rably the rat
[ 0 0
UL Sy P8R e, 203t boR 2 o, the cose

ongegedlof tadletive wevpdrgradiher @ibyal@nirhibitcdtay. hiidas corresponds fo a
further example, in the case where the chosen PDEV
. Hﬁﬁ%u fa¥10g it QPaPAMOrko. amess eswtally oindPmakaoy ihe. gat and the

sﬁén%ﬁﬁgﬁose rgﬁé@'f‘é?'a' MDRYTRIHOE €8, Pﬁ‘@ﬁl%@(‘”,trﬁﬁﬁ suitably 1-

ree preferably once a da
déthyayse of either conponent may be adn1n|stered in
single or divided doses and may, at the physician's
di scretion, fall outside of the typical ranges

dF%FrgSOSﬁ r&%%é@’nes%ﬁﬂ %W&ér%@i'l, fie eag n%% |ﬁdtigé8kl%%an suitably

aver a uman subJ ect having a wei ght
70Qgesn¢m:iqahgzsacsmergnsllc raggei by ba0aty/lg t(8, 3)at@:rcmenae and 0.5-

dgﬁgfg/ &ié;@er@g’f %@ESER\N%%;E@LB%%’SIVOU Igg&e%ﬁfli the dose range
thﬁtﬁé’\@\u%%m%ﬁﬁ%l? (Rfrrésfb%nﬁéet%eétsﬁl%@émtréﬁgb of 1y30mg/kg (S,S)-

i nvention w | dm nistered once of tw ce
Ft‘ﬂbctmnavah@iaﬂléeﬁQfmg/ﬁgubardenefllerrer‘(hesraher éon (SoS) -reboxetine and
ences t rative

AT s R da R RN e s incBito g, SinefGistic range
PHEIEFBmMy/KGE(S, B?Jaeb@@tm@e@ma 08@-'1@%9/»@ A8 BNd AR, For (S,S)-
reupt ake i nhi bi t or NRI? and a phosphodi esterase type

5rqtmsv§le| anRd bdedhyl-Stive(drethyipiparagin: {-yisulphenybetpepragexyphenyl]-

o idpia AU RRY 2 PR R BB B BRI PR -G (pompound

PDE thelddget rahyge ag the/ hiines ém@lbﬁséorﬁd@dr@s%@@ﬁ\érglstlc range of 1-
5' m)noghosphate (cGWP). and cyclic adenosi ne

330@91 (D pirsebmetine (anamp- H}mg/ﬂsg&@@@p@n@sﬁe@ therrat.
determ ned by nmeasurenment of their 1C50 val ues (the
concentration of conpound required for 50% i nhibition

oFoeadmimisiaationy/td limanhieaticats)ithe dphbfal estal daity M@ﬁéﬂof the selective
isolated froma varjety of sources, including

cBPrRGEeRane: ieyptake iADiksAr NG ranshifie @h%ﬂ@@ﬂ%temﬁéﬁpe 5 (PDEV)
ST AATDIED, SR Bipdh )0 AR, LA, goniceray
Maddordingl tenthe pBrtrmulwmqm;ﬂdUﬁUs cdsen3 Sluich oplimal doses are readily
p . Irr%mﬁc{) btyeB" %ﬁgﬁs er((:slpfg;ng %@@Zﬁ%g)wqunér%al pharmaceutical
practlce. Suitably, the dose of a selective noradrenaline reuptake inhibitor (NRI)
for use in a human is in a range selected from 0.05-1000mg, 0.1-500mg, 0.2-
100mg, 0.5-50mg, 1-25mg, 1 to 4 times per day, suitably once or twice a day,
and the dose of PDEYV inhibitor is in a range selected from 1-200mg, 1-100mg, 1-
50mg, 1-25mg, 10-100mg, 10-50mg or 10-25 mg, suitably 10-100mg, once, twice
or three times per day, suitably once per day. As an example, in the case where
the chosen selective noradrenaline reuptake inhibitor is (S,S)-reboxetine, the
total daily dose is typically in the range 0.1 mg to 10 mg depending, of course, on

the mode of administration. Preferably, the daily dose of (S,S)-reboxetine will be



obt ai ned from human cor pus cavernosum ti ssue, human
platelets or rabbit platelets; the cGwW-stinul ated PDE

W@ BDEA)626ms obt ai ned from human corpus caver nOBCIIB20¢1¢002457
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cal ci unf cal modul i n (Ca/ CAM) - dep¥hdent PDE (PDEL ) from
human cardi ac ventricle; the cAMP-specific PDE (PDE4)

f irothehpivge okiehet @ 8 mhig.cinest Meﬁbgr phidteorgeen0. armgw& 6 mg. As a
(PDE6) from bovine reti na. osphodi est erases 7-1

1
wiiEhejefisaapled inribm c289 wi’@ﬁ@ttheh@n@ﬁ@m EEdmbiimahitor is sildenafil, a

CLBREAITE! aBle 7%, by pORREIE PSRy sepostere nce

ﬁﬂh?@@obrotﬂwré’@ timidroamaizan pesfepdbly ORcechdsy., A9 AKurth8r example in the
5228) or using a scintillation proximty, assay for

depee whrredde eirssn RBMGwbiRtr g VoAt @ﬁqwnofofrom 1 to 60mg

o e 7Rk ool F3550) o BB NARS AREESy Mg ey, preferaby

[ ?hcéla dap. \A)@si funitest éxgated, ythasse wgembfh@(@‘mbme@EV inhibitor
n nt r n n . .
cShaade it angogﬁgoie S8 ot lso (e or 16 A 30ma) s typically

a&!Mnﬁi%Lé?eﬁ '?J'n% 8@' of %réﬁ 'Tﬂ—?ésa@ %'ag,sgl%felaabﬁpaﬁce 3By

suc I nal ay vol’une was
rrade up to 1oom W|th assay buffer [20 mM Tris-HC pH

7.4, 5 2 / bu
FThetPl el nnse ot eMpEtoBPP RO, BDE SHBHIREH ingringle or divided
360088 HR ﬁ*ayg%@thé ﬁyé%laﬁf?@%%#éﬁéﬁ A édatrsi?d%VSf th’@f{/ploal ranges

term nated w't ttrlumS|I|cate SPA bea
( deacritier agoge nS/udﬂ tymealrraggeetaredoamkiamlanealvwgmhuman subject

SV bl SR O b ks R R BT e oo
aljbitRiné Aosekt I $jedt9d Whoséd wéibBt falskoafiitid fiei Jange, such as

counted on a TopCount plate reader (Packard, Merid
Ccinfamadiaswk tthei w©jderly. t Breferabloiber p@rrwaeﬂtauqu the present

Bl ek SR Sdmirr A Bl of B2 HEiES

obtai ned using the 'Fit Curve' Mcrosoft Excel
extension. Functional activity This was assessed in

vFer Bﬂwva@ta@pm%d@ht,hr@f@r@@g@stfgﬁr@m 9 ‘twahwent! ipelugdraeferences
r&"&ﬂ‘a&n% ﬁé%y&ﬁ\}éaéﬁc?ﬁfbgag@@e'ﬁegagrﬂ{eHﬁ' de- i nduced

axat'i oh pre-co cor pus cavernosum
ti ssue strlps as descri bed by SA Ballard et al.
(Brit. J. Pharmacol., 1996, H 8 (sup abst ract )
ﬁbﬁ) C‘P'ﬁb{ﬂat'é?”a@f |tk}$t8fe§%'htp61)/ﬁﬂ§0(he'ﬂ6' se@nerleftive noradrenaline

ARARRERE SRR QER) LR 98 HHOSbRG A BRI s & IR BT {PDEV) inhibitor. The
PDEV activity of the compounds used in the combination of the present invention

can be determined by the following test methods.

In vitro PDE inhibitory activities against cyclic guanosine 3’,5’-monophosphate
(cGMP) and cyclic adenosine 3',5'-monophosphate (CAMP) phosphodiesterases
were determined by measurement of their ICso values (the concentration of

compound required for 50% inhibition of enzyme activity).

The required PDE enzymes were 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 the method of W.J.



after i.v. admnistration, to enhance the pressure
rises in the corpora cavernosa of the penis induced by
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usi ng a nmethod based on that d ri bed by Trigo-Rocha
et al. (Neurourol. and Urodyn., 1994, 13, 7 1) . The
c dimbimptonoandf Mtiie Appésaat Bnnmmmorﬂgﬂwil(mfm Bynat @articular, the

8 %?@éog?éffgéﬁaﬁé@Egk@mmé%gdféﬁﬂﬁ?!aﬁ%?%%eé&wa&w (PDE3) were
D@Maﬁ & Sm( a&ver (%a tda@@m%[% ﬁ‘r”t%%hé) hLH‘HéﬁI R&flets or rabbit

from arI es Wer e house
glpm;lelels)fth@ EGIVIR- lstlmula’mdi PDEr E’D@)twaadﬂﬁameﬂmnom human corpus

VGO g %@f{ﬁﬂq}"@aﬁmg&wﬁx& S W iBheNe R /A5 oRDE1) from
b}‘luﬁ{érf’ééﬁflé@rvemﬁd‘é" ANGP-L ﬁ E’ 45” HGm uman skeletal
s Ger g

constriction injury nmode e p ace
amlmmmst hadi cthﬂwarmmtomwpmnaemfet [ MEG\) t Hraan 2%)ovme retina.

aRostRofRatermete 1941 dismcserigshise) Fobfdl Iahegh himan recombinant

tbmégqfe{@%&gd%tgcg@)b@ﬁm c blanket for the duration
of the procedure and anaesthesia naintained during

surgery via a nose cone. The skin was cut along the

o o5SakmifE phboffiadiaiRar (e S RiteioRidiind Ghaot fighod of W.J.
t Thewgaohi 6€pE Wérﬁ fy7axi 18l 5278)t Ble u%m%b' &cintillation proximity
trlfurcatlon out 7nm of nérve was free

| Aseat fogthﬁodthﬂisiaiﬂ@@ﬂ ehAMRYGMP arsing laequel)ré‘mtlgamﬂtpe protocol

obendibeaty Ameiafiablbund iy itk TR 109, 10 summary,

ttre bffeei af TPDM inhébitees eas ﬁWéﬁlgat&Qﬁ bPUééﬁ%r\Qﬁ‘éehxé@%mount of

nerve using forceps and tied in e knot until
sengrpe riasingt aﬁ%@n@gsoff\éarvmgnmhtmf@ﬁ Cdm@nhrauwaﬁ g, low substrate,

T

TAPAGEEMIP 178 3B Bled M3 il Ko s
1t 30are . TH finachssaynvolagmeChvas efadd u|paﬁbe1@0;ﬁﬂﬁ|itﬁ B8say buffer
wound treated with topical antibiotics. Assessnent

pEAOn MMk d ristireb hattl d7 Ani ram WMe€lhabi mmlméobm\one eserum albumin].

-REBR s TR IR TP R inadkatsh 1Bt 2ped Brinjat s0°C to give
2?%(2% Iélﬁ%é?t?rtégtpﬁwo f\}éﬁ’ge?mgg?é anétleé \gﬁ:’r') $0 Hsgt?truﬁl’?l %I!Icaéfa SPA beads
1@oniining 3 mM of the respectlve unlabelied cycllc nucleotide for PDEs 9 and
11). Plates were re-sealed and shaken for 20 min, after which the beads were
allowed to settle for 30 min in the dark and then counted on a TopCount plate
reader (Packard, Meriden, CT) Radioactivity units were converted to % activity of
an uninhibited control (100%), plotted against inhibitor concentration and inhibitor

ICso values obtained using the ‘Fit Curve’ Microsoft Excel extension.

Functional activity

This was assessed jn vitro by determining the capacity of a compound of the
invention to enhance sodium nitroprusside-induced relaxation of pre-contracted
rabbit corpus cavernosum tissue strips, as described by S.A. Ballard et al. (Brit.
J. Pharmacol., 1996, 118 (suppl.), abstract 153P).



and 26 grans) to the plantar surface of hind paws.
Each von Frey hair was applied to the paw for a
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occurred. Once a withdrawal response to a von Frey
hair was established, the paw was re-tested, starting
wilt lviviohectivity ament  bel ow t he one that produced a
wi t hdrawal , and subsequently with the remaining

f iGURRARAS Welle SCERRSH 1T gngestislised codsnta Fjetﬁﬁ'mme their capacity,
V"'hatﬁ_lé?’ Hr‘rﬁ’r‘ﬁ?ﬁéﬁ&ﬁj tPTé}%a{Ho%ht‘ﬁ%tplfegéﬁl% ﬁéﬁ&ﬁﬁ}gtl‘lé £8%8ra cavernosa
e paw as icitln r'es

r @;ﬁrﬂw eshisdntibead by mtfécmn*mttsal Eﬁ@ﬁl(ﬂﬂ@ﬁ'@dlbﬂdﬂlh@bmssde using a
nner.. The | owest anount

hi nd tested in thi of
fé"ﬁ%te %ﬁeﬂe%n ﬂ@téﬁ%}r' & yegwrg@cnas@r@ce}é%r@ua@ and Urodyn.,
g&ﬁnquf wal threshold (PW) in grans. Static
ynr s defined as present if animls responded
to a stinmulus of, or less than, 4g, which is innocuous

nor na npounds - etine succi nate

wbeor &BbireER .qﬁf}ﬁ PresBhe ﬁf‘%’%’? SR gy Ayagigy in' Shimal models of
a it RNRR at 1, 3, 10 and 30
%mmg%(%fsﬁgbggg@%ﬁ?gb THI Eécggérpgisponds to 1. 38,
4.13, 13.8 and 4 1.3ng/ kg of (S, S)-reboxetine

B&- The PDEV i nhi bi tor,
3 [ 5-(4- ethylplpera2|n 1-yl sul phonyl) - 2-npropo

xypian | -
2 pyr|d|n2 ) met hyl - 2, 6-di hydr o- 7Hpyrazol o[ 4, 3-d] p

ae éimague @h éatéu ({&bt200g af tmeeaf sisgary)Cobtatettfrom Charles

Aﬁﬁswﬁ%%l yj gﬂ%l%%%ge\?iy I(%%eug? %%%l- %lgﬁalrg%ls were kept under

e/ Kh ligetcarkegtlesiightSted b 07h |O@Wﬁ? @ithersod fa%@WQﬂir'éd libitum. All
represented as nedi an &LQ UQ in a logarithmc scale

aRYPANaNENEPREsCRITIBY Okt byl Obsaaver inddetdrgtreatments.
non- paramnetric results,foll onwed by Mann-Witney's U
test vs vehicle group for each tinme poi nt, using Prism
Schroviic eoxsiristion idufyACHINRssdldl M, San Di ego, USA).
RESULTS The pharmacol ogi cal effect of conbined doses

S. S)-reboxetine and Conpound A was conpared to
péﬂ algowerp placgg ipran ﬁﬂ@gn&e@s Ry ARd taf@e@thetrsad “with a 2%

MBAloRneN ey ?rﬁi‘truli‘é C}I'Hé rggfttnhlﬁ& dtg lght B Eﬁ&%ﬁa %\fvabbed with 1%

synergistic“ffect o canent s
nedee. aﬁmmaiﬁhwer& ﬂrﬁme‘aiarﬂsferreﬁ d iachenkeotheriric \Metriket/fm the duration

o ther o BE it acsthesta MaiFielTodc g SWgeRt Vi 4 Bose cone. The
denig! s €t Uity Wé Mne Y e g &ohel i@ Sb@Rd SBRtic nerve was

exposed at the middle of the thigh by blunt dissection through biceps femoris.

Proximal to the sciatic trifurcation, about 7mm of nerve was freed by inserting
forceps under the nerve and the nerve gently lifted out of the thigh. The forceps
were gently opened and closed several times to aid clearance of the fascia from
the nerve. Suture was pulled under the nerve using forceps and tied in a simple
knot until slight resistance was felt and then double knotted. The procedure was
repeated until 4 ligatures (4-0 silk) were tied loosely around the nerve with approx
1mm spacing. The incision was closed in layers and the wound treated with topical

antibiotics.



decrease of the paw withdrawal threshold (PW) to
29[ 0;0]. Wien treated with vehicle CCl rats do not

Wab@s/ooizenges in the pain threshold but nai nt aPeI/BB2005/002457
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consi stent val ue throughout thelexperinment. Fig. 1
shows the effects of S, S-reboxetine (1-3-10-30 ng/Kkg,
I P), Conmpound A (3-1 0-30 ng/kg, SC) and the 1. 1 and
3:1 ratio conbination (3 or 10 ng/kg, IP,
-reboxet| ne and 3 kg, SC, Compound A) of the
dsPRIR-TKEARIGETIRIY odynia in the CC rat

2‘&%?23?%% @ésﬁf#@% B SELEC gl Btoment of sl
?StMaMdy{mQNa@@vgbfat@% byga@pbeatlcg'r ofyon Frey it eéS’.toelting Wood
in redicted a as _pr.evi ous

e iy Sl ngscandnarts o} fere i 2 4 Ak o, Bn10. 15
a%ﬂd%@%n‘ f 't8_rﬂhe iloPn@ré of hin %%WSSE%C%’%R ey Haidwas

speci fi a e it orrespon s tot oun
dapplied tptrespaw iforea mzolinomi ok seogmds, @dmntﬂ awitidiramal response

both (S, S.-reb t] d Co d A d
dBBEWHEk ORFE AIATICGBY Al BSBPRER LS Pryciaey i Vias eSfebTished, the
”PQW whs r&EQ84 CstQﬁing Wlh’ptlﬂﬁf Ihh’f?e.LHt Beldvithdbgd ﬁﬁt ;ﬁ@élﬁ?ced a

bot h” compounds produced a reversal
: Bfithdravaly poq:i gpbs@quqrgysrylth tsosesnainimgdil@mentsin descending force

S S DAL b G S s 85 20 g the pew
apd V%IIP%1¢|% B'ré@pﬁon@s tlﬂ)@ife? r8sbritbd the cdf off paid. Eabh animal

rati o using -reboxeti ne and

mjAR dpodhn hmpamﬁ@es&ed Astfg&ﬁmmneﬁ |hg lowestanpunt of force required

TR B0 B TR ORI o 1) i rams

eStaps alldtaniseas defingd eistgresesidnagividls yésgpondeadod efrulus of, or
or the predictive additive effect (indicated by the

disssdhan; 4@)whithiisingeggeds i ROy &Rl stic i nteraction
in the pharnmacol ogy of the two conpounds. Sone further
advant ages of the comnbination provided by the present
i nvention may be appreciated using the pain nodels
dE€eonpdredisbel ow. Streptozoci n-induced neuropat hy

Ani mal s are adm ni stered streptozocin (50mg/ kg i.p.)

t (8,9)dubexdtirrbsaiciatd msvmgwlvéditrﬁMﬂﬁqbtbl’@BﬂIl%r@d ater and
assessed for the onset of ynpt ons

[
eRpBYNIFSRed infrapegitanaadly (b‘?)tata1f t3eﬂ0taﬂd539 m@kg of the free base. This
M OFrb QIR CF 58021 BN 518 Snd 41.3mglkg of (S,S)-reboxetine succinate.

The PDEV inhibitor, 3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-
propoxyphenyl]-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-
one (hereinafter referred to as Compound A) was dissolved in polyethylene glycol
400 and administered subcutaneously (SC) at 3, 10 and 30 mg/kg.

Data analysis

Static allodynia was graphically represented as median [LQ;UQ] in a logarithmic

scale and data analysed by Kruskall-Wallis test for non-parametric results,



Animal s are placed in an anaesthetic chanber and
anaesthetised with a 2% sof | uorane/ oxygen m xture. A
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is adm ni stered intraarticul ar 8through the patella

| i gament. Anaesthesia is maintained via a nose cone

f edlicideel bendbhnal/hivhe, s n) @@étl\!@velﬁaw gaeenfur-éduhutied point, using
thermal hyperal gesia Thernal _hy gesia i s assessed

uSirige BREWRER VeIsian %:(Gr@@ipqmgo easl?lﬁao Veay)

following a nodified nethod of Hargreaves et al.,

1988. Rats are habituated to an apparatus consisting
oREZWWEESI ndi vi dual perspex boxes on an el evated gl ass

table. A nobile radiant heat source is |ocated under

the table and focused onto the hind paw and paw

Ao e P B orbFodr Bl eSS PRt and
t mﬁmmms flawpﬁ;dd;mrhtmgierlwtm?ltﬁsf theesingleerorhpounds in the
three t| or t, WS, O € ani ma
t4 18t mRRELR Peopsliic BB el RS ?%ﬁgﬁﬁq‘gﬁtsy%@'?ﬂ@f%ﬁed of the
C‘\}v?rﬂ g}?&i‘r avva?é? mah. ARPRG ?§/ Ysaibe r&8! WHFﬁttéﬁeH%lgé %ﬁc &118&Vhia with von

'at ency of " ‘approxi mate secon
t hexefilpmantsodigplay at rein thresheld terrdegmm(:al dliesdus bebl;veen 8to 15

bel d. .. ' | od ' Il odyni a is.
-6 BleB bt T BPae R sl SR iR ISP B flonfTicant
t Bécﬁé'a@»@ dame %W%M%P&r@é&%ld ((JPV\?T) ® Qg&’b@gt\?\/%en treated with

performthis procedure in fully habituat
avehinlst Cet rate ela notahomdchangssdn ige geitethueshmid dut malntaln a

actiwvit ast .th neasur enents are taken at
eggrhaﬁeﬁ%v%ger{ﬁrqqggo%ﬁ}? GIPSENEH r epresent ed the paw
wi thdrawal |atency. If no reaction is exhibited within

15 seconds the procedure is termnated and animals are
aSSI gned this withdrawal tinme. Thus 15 seconds

e dishaays thecgffecie pf 8 rochratinelal- 10¢8ngﬂtq, dRhICompound A

PP A e R W e
t (8,8¢-reb@sstine arid armngvag SSC?SI@mpbdr@ A)”lef m@ttt'\,@rbompounds in static
stimul us before 8 seconds of strokin se-responses

aaupdm%tn her¢ 6t Ftanedsl. Batmareoihs ef(fﬁctﬁ kth pOSt administration)
t
AR PP ARG BpSE0 UBREL0 bl JXRTY ot o
fgmqb dosalotted Imeoéhcmetheopmdmd addltwe maefasrpred;ou@iy described

eac basel | ne pa hdr a t hreshol ds_t
el 'a&ug%ﬁy@g SHacTo A Hefestioh andrnRipaion sURET (B001), 208,
0965 %“72bqﬁ ti%tsreﬂrélc}fﬁ: s it RSP tBHHE CIRpMIHPA dose-response

t reat ment
line.

Following single administration both (S,S)-reboxetine and Compound A produced
a dose dependent anti-allodynic effect in the preclinical model of chronic pain. In
particular thé highest dose of both compounds (30 mg/kg) produced a reversal
(6g[1;0] and 6g[0;1] for (S,S)-reboxetine and PDEV, respectively) compared to
the vehicle treated group.



drug adm ni stration, paw w thdrawal thresholds and paw
w thdrawal |atencies are re-examned for up to 5
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point for both the static and d§thanic data as this
time point represents the peak antiallodynic effect.

Wihghd el aif Iartg)rﬁrnrhaﬁbﬁ o&(@ @X@B@\@ﬁh@f aid a PDEV rnhrbrtor was
hypersenS|t|V|ty in_the i ght - bearing test, using

" iepplapee ot tecd tand &t ra(h@.wraﬁﬁrqw@rmeéﬁgt% (Sm‘ﬁ)ggeboxetme and 3
ni/% i d&n‘ﬁ)cZundQﬁt SAsaéﬁorQr?ﬁ*‘ f: 8 W{ é%b*ﬁ%‘nh %%? fhe two
erspex slope hd R

d |oehrpdmtmds cpmod lsceteas larhedallmdgn r‘c@ﬁs‘@t Whao’rsmris $n amﬂr@@rror effect

each of the hind paws. Each animal s aced in th
iRl 8@ VARG THRE CREIRGVNT| Whrn Bsed ﬁmeﬁgf ﬁ@rﬁﬂﬁ&iv%dﬂ'f'\/e effect

f

SpaRFETLY A Bt FHARE ThE slBhets 2 RRerPR ik nteraction in the

i pharradgolpgwof thenmivwdeompotind$.at eral (normal ) paw and

this constitutes the raw data. A conbi nation of the

present invention nmay be further .conmbined with anot her

phar macol ogi cal |y active conmpound, or with two or nor

otate ﬂwﬂr%@@raﬂﬁa@w of t%wwlw@wm&de%@mm@mr@sem invention
[ of the
ﬂwéj‘ ?EPE ngﬁﬁ’fenpargr ORde §§Jﬁ%‘°{é@%?'%p"n any of
the preferred aspects present ed above, may be
adm ni stered si nmul taneously, sequentially or
s SepiRzadn-InducgamenseRaAY wi t h one or nore agents

sal dof PaY| j .. ine

AR ATiASRICOR A0 9500l ) P ICB it Tuo
| weaks oapdraanimalt hado esseseqk fodithe, ofssit ahylain symptoms and all
cocai ne, codei ne, (gi hgdf§ %del ne, oxycodone,

h%?féreaaar?earep%a% PpheHert ¥iiHef ene, nal or phi ne,

nal oxone, naltrexone, bupr enor phi ne, but or phanol ,

nal buphi ne or pentazoci ne; o a nonsteroi dal
aMlAiindlcerhestepgrttritis (NSAI D), e.g. aspirin,

di.cl of enac dol ac

| f enbuf ep, . .
{ BRRIST 2 placerl 811 andashgic CoRERer B PopERthetised with a 2%
' %ﬂﬂ@ﬁéﬁr@%@ge%etrﬁ&fﬁee% lfighE Oinfiotio® & OhfSJEbBium iodoacetate

acid, nefenam c acid, neloxicam naburretone napr oxen,
(ng/QBuk)e is ni adroinisteredpr iafrearticulesiyl ahraegh othﬂor pateﬂa ligament.
hen Fut azone, piroxi.cam sulfasal azi ne, l+ b
%t RSig/is Mg f via afi9sgqone fPaine lepgthiqrae "Ee‘&'on

armbar bital, aprobar b| tal, butabarbital,

Carrageenan-induced thermal hyperalgesia

Thermal hyperalgesia is assessed using the rat plantar test (Ugo Basile, ltaly)
following a modified method of Hargreaves et al., 1988. Rats are habituated to an
apparatus consisting 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 paw withdrawal latencies are recorded. There is an automatic
cut off point of 22.5 seconds to prevent tissue damage. Paw withdrawal latencies
are taken two to three times for both hind paws of each animal, the mean of
which represents baselines for right and left hind paws. The apparatus is

calibrated to give a paw withdrawal latency of approximately 10 seconds.
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sedative action, e.g. chlordiaz&boxide, clorazepate,

di azepam flurazepam | orazepam oxazepam temazepam

orn thieésezpdiamodels, fHie farthagend $hointa diesgried bdiaty ¥& used.

action, e.g. diphenhydram ne, pyrilam ne,

promet hazi ne, chl orpheniram ne or chlorcyclizine;, a

S -\ :3s gl utethi mde, nmeprobanate,

n%n%&aﬂ&!&%é digchl or al phenazone; a skel etal nuscle

r éhyanearit alledygniatiacdsskesed barlightiprstrdking ibll plantaxastwizee of the hind

e RZERIHo TSR AR o ShsBR e e ¥y e

- - | : ohi ) ' it .
o Bp Ty L RO a3t TEIGPEEH. At et o
k eneasunementsnare taken glyead toei paiht ire meam okwhich represented the
A AR L ——
f ordBddaie N iedfninBeB i e aAMShIS @ fa%tggfml%aftﬁféﬁghhdrawal time. Thus 15

topi ramat e, neranexane or perzinfo i 'ncl udi ng an
NeeernRgR sifeatiwly repgseantemor wdthtiravral axio prilbdirdwal response is often

=)= -0-{2-14-(3- fluorgphenyl):4-hydroxy-1 : .
Bhasebaliagi i eRoate RERNS B i erga B pynamic allodynia i
quonsiteRen® e pletmhip-aAthaRe Flipondeidd thél QeABASEfimulus before 8
tamsul osi n, clonidine, guanfacine, dexmetatom dine,
nB8e@nds of steaking.

4- am no~6, 7- di met hoxy- 2- ( 5- met hanesul f onam do- 1

, 2,3, 4-tetrahydroi soqui nol -2-yl)-5-(2-pyridyl)
Diosazespmeseso ade tirsC yelfobmadt fotegsdts saftporfor- of the combination
desi pramne, impranmne, amtriptyline or ] _

nalang: Bt gembinatignals then @@mmpggﬁﬁgwg@gga fixed ratio design. A dose-
c i | i i - 1 e;

(PR B0 R ol P ST o, PB4 “On cach test

Ndag, badeldeopawkyithdrahad timiesholde. 1 von Frey hairs and paw withdrawal
{-8 9,10,1 1-

R 9R)-7-[3,5-bis(trifluoronethyl)benzyl ,
t( @@@%‘éﬁj;%[agcwﬂwf»&d@tmul%ﬁﬁwctﬁiy%rwnyd Aoy fo drug’treatment. After

(#ﬂk% %%r%‘hé’c@ét%&lE%L\%\ésthgr]afﬂlﬁ{ﬂ%&q&?é%pﬁmWlfh%'ré’\ﬂgl latencies are

re-examined for up to 5 hours. The data are expressed at the two hour time point

for both the static and dynamic data as this time point represents the peak anti-
allodynic effect.

Weight bearing

Animals are examined for hypersensitivity in the weight-bearing test, using an
“incapacitance tester” (Linton Instruments, Diss, Norfolk, U.K.). Rats are
positioned with their fore limbs up on a perspex slope and hind limb weight
distribution is measured via force transducers under each of the hind paws. Each
animal is placed in the apparatus and the weight load exerted by the hind paws is
noted. The difference in weight bearing is calculated by subtracting the ipsilateral
(nerve injured) paw from the contralateral (normal) paw and this constitutes the

raw data.
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dapi tant or 3-[[2-nethoxy-5- (tr3¥[ uoromet hoxy) phenyl ] -

met hyl am no] - 2- phenyl pi peri dine (2S,3S); a nuscarinic

ait agomisdtioneof thox ybegenti inveniit erapdbeefurthep povitin®® with another
tropsi um ch| ori de, darifenacin, solifenacin, )

t @WW?P%‘@Q%EV iaﬁi"é@ P%mp@h'ﬂd’ ar etk twoQN rapfg other pharmacologically
i nhi-bi ey ¢ . oxi o
APl Sompdinds, BEIRERI i I RERtheht RERARC Ths, 8 combination of
ctiad preserdnialge®ing,iniits peoadestisansparainesmymof the ereferred aspects
neur ol i c . such as droperidal, chlorpronazine, _
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a§enapiaﬁé?P'@'Qr?J§| "e,e-%’i‘@[@'ﬁ?@d@mﬂhﬁ‘é@&mg%@ﬁe, oxymorphone,
pal i nd%\%r%ﬁé}lldi\lﬁvqav?'ﬂdr?h ©Sgh&f3Rbne! | BPERGRAE: fentanyl, cocaine,
mecl i nertant, raxi on r? or sarizotan;o a vapillol

r ecept epdaigeni stihydrogodeaies] nbryaddmnien) hydrecddameni giropoxyphene,
(e.g. capsazepine): Q a beta-adrenergic such as . _

br opr aRgTBFETE, BotosRin apaletomer tarexte, ApRRRGPBIne dutorphanol,
0 a COnbjkPBiR & serfdshciag; dexamet hasone; o a 5-HT

receptor agoni st or antagonist, particularly a

5¢HT- | B/ hdnsigoridslt astioflaasnatioet rdrpg afiNSAlDpte.g.pbapirin, diclofenac,

P::::fo[ igﬁfugﬂiaééglf#%{oﬁé(giﬁpeggﬁféﬁ,za%err{o%tro e;n, ° fﬁjfgr_ligge A flurbiprofen,

R(+) - alifofed, i - - o
[2-(4-$I uor%ﬁhe%ﬂdgﬁ@?%ﬁ]ﬁ: 4?% erar’feé"l n‘éﬁ'g’ﬂgﬁbl m(eCOf_efil_amIC acid,

00907) mejevamiwl e girneloxicam,i nnahurartdrgesimgprexem, asimesulide,

o U oY s bTTarty,  plshiariy | AReRRsR. 2 atYibuigzang o piroxica,
azet | dsOhSERARERB! RIRENH bFEORHAET: 504) or

ni cotine; o Tramadol (r) an al pha-2-delta |igand such

as gabapdrrbiyrape egadativien, e33. rmnbyanpitbhpaprowarbital, butabarbital,

la, 3a, gﬁ?a(b:l)’[é ’rri Pn%'pﬁ% belifakﬁi C%?étﬁér%it%l,o] IPnee%él%gé%{ePl,_ pentobarbital,
phenobartital, secobarbital, talbutal, theamylal or thiopental;

o a benzodiazepine having a sedative action, e.g. chlordiazepoxide,

clorazepate, diazepam, flurazepam, lorazepam, oxazepam, temazepam or

triazolam;

o an H; antagonist having a sedative action, e.g. diphenhydramine,
pyrilamine, promethazine, chlorpheniramine or chlorcyclizine;

) a sedative such as glutethimide, meprobamate, methaqualone or
dichloralphenazone;

. a skeletal muscle relaxant, e.g. baclofen, carisoprodol, chlorzoxazone,
cyclobenzaprine, methocarbamol or orphrenadine;

o an NMDA receptor antagonist, e.g. dextromethorphan ((+)-3-hydroxy-N-
methylmorphinan) or its metabolite dextrorphan ((+)-3-hydroxy-N-

methylmorphinan), ketamine, memantine, pyrroloquinoline quinine, cis-4-



acetic acid, (3S,5R)-3-am nonethyl -5-net hyl - hept anoi c
acid, (3S,5R)- 3-am no-5-nethyl -heptanoic acid,

W@ 3BsH5RR6B- ani no- 5- met hyl - oct anoi ¢ aci d, PCT/IB2005/002457
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(2S, 4S) - 4- ( 3- chl or ophenoxy) pr ol #e,
(2S,4S)-4-(3-fluorobenzyl)- proline, [(1

R, 5R, 6@h@smmnomaﬁyl)éﬂ-mbeﬁﬁmle@éﬁm&yﬁ& beig} bodipinea EN-B3e3 1
acid, 3- - am _nomet hyl - cycl ohexyl net hyl )-4H[ 1

.2, 4] o%%{@r@fz@e}@ Gri@m ﬁtlon (qrmlltl@fﬂ%%mrphme and

él ngéﬁrbw%fﬁ&%@%m/%ﬂmréﬁ%w | R R8xane or perzinfotel including an

3
4- di WZBIawd:a)grbm@eetg/I |ferﬁxjflefli ,draaopeldil or (——) (R)-6-{2-[4-(3-

3S, 5R met oct

3S, 5R§ﬂugr Bgi E&@Wy-’iﬁgypéﬁgm@/ﬁ hﬁdroxyethyl 3,4-dinydro-2(1H)-

( 3S, 5R)iBycH H@ 5- net hyl - oct anoi ¢ aci d,

(3R 4R, R) 3-am no- 4, 5-di met hyl - hept anoi ¢ aci d and

( 3R, 4RabRphheandrencd)is dlgredidmdzcewt aamsulgsin delonidline, guanfacine,

cannabi noi d; rret abotro | ut anat e subt
recept Sexmatpigridnesn i t; Ora%%m%ﬁ%pdmﬁﬂi?&kg S-methane-

i nhi bi t I t t
demet h‘ﬁﬁﬁzﬁ%@zﬁﬁ@%f%%é@?‘?ﬁ'%%r PlEERHBRM) dRinazoline;
(bl uoxet trigclie smtitbpressahgbabi tcmblpréhmxmrpmmne, amitriptyline or
par oxet i HE’ ;I tal opram cital opram netabolite

desnet Pty 8pram escital opram d, | -fenfluram ne,

f enmoxeti.n cya e,
dgpoxetbhnganﬂcfoﬁvﬁ%éﬁﬁee e%ﬁéaﬁaggband razoég%é toplratmale or
dual sealproaten- nor adrenal in b reuptake |nh| bi t or, such

as venl af axi ne,. ven| af axi ne nmetabolite
O®*desmét H?Phbé?'ﬂ"af aNKneantagemishr parteylagy ofn pMFBneNK-2 or NK-1

e Pl R TR R s s ke penzyir8.9,10.11-

oxi de satrdHy@IB @gémm 5-@hmbtHyisherypb7 a1, Hdidzddido[2,1-g][1,7]-

i m noet hy| )am no] et hyl ]-L- hom)cg‘steln

S—[2 [(@Ph yﬁdéleh@ﬂﬁ fﬁﬁﬂ‘ﬁo] et KYAK-637), 5-[[(2R,3S)-2-[(1R)-1[3,5-
S 2~ 1 PR EEb Y Tonemdptinyr - heroReny Dy masplinvl-

(2S, 5Zmethypl (Bdbydrs-8Bit1,2 4-fribzol-3-one (MK-869) aprepitant,

-1 m noet hyl ) am no] - 5- hept enoi c_aci
R 3S)- @r@?éi%a t4- %@m%ﬁs or  3-[[2- methoxy—g-(trlﬂuoromethoxy)phenyl]

% A el s5p

Re 3S) - 8- ranscnamrﬁc anthgoxist le goxybutynin, tolterodine, propiverine, tropsium
t hi azolgl Ybutyl]thiao]-4-chl or obenzonitril e

(2S, 4R§ lotidas qj,@uf@nﬁpg, splifepacin, temiverine and ipratropium;

(21 E '[ ‘E 'ﬁlgg@?{g}’l %@E‘ﬁ%l ]@MQ?%&? té“ a@%ﬁ@g@ &fszcomb, parecoxib,
but yl ] validetesib( dératbxior @tmk:bmb) oBIumlraCOX|b

pyrldlnecarbonltr|le
a coal-tar analgeSIC in particular paracetamol;

5-
(
3,
(
(

o a neuroleptic such as droperidol, chlorpromazine, haloperidol,
perphenazine, thioridazine, mesoridazine, trifluoperazine, fluphenazine,
clozapine, olanzapine, risperidone, ziprasidone, quetiapine, sertindole,
aripiprazole, sonepiprazole, blonanserin, iloperidone, perospirone,
raclopride, zotepine, bifeprunox, asenapine, Ilurasidone, amisulpride,
balaperidone, palindore, eplivanserin, osanetant, rimonabant,
meclinertant, Miraxion® or sarizotan;



2-[[(1 R 3S)-3- am no-4-hydroxy- 1
-(5-thiazolyl)butyl]thio]-5- chlorobenzonitrile,
wOR(od0f26X 3- chl or obenzyl am no) et %I ] phenyl ] t hi PEITEB2E052002457
car boxam di ne, or guani di noet hy®@di sul fi de; an
acetyl chol i nesterase inhibitor such as donepezil; a
prost ag anghilfoi2 r@cbémno&agbrﬁﬁ%é ganﬁe@maraﬁbxmyc@r agntagonist (e.g.
L/-1({2-[4-(2-ethyl- 4,6-dinethyl-
H-|W|déi@FaZ%P@Pbyr|d|n 1- yI)phenyI]ethyI}an1no) car bo
o 1- & BELdRaRasReaH CONRT AR, 4L (1

fluor or&l@@akafaé@ﬁthgﬂl@s&cwéé fRbMefye; am no) et hyl ] benzoi
c acid; a |leukotriene B4 antagonist; such as

5 1< 3- bla)d:rmtlszost&rqad rambh;&s—db%ayrmtbag@m oman-

BURTE A A
hexeny'ésoé%ﬁfb?é}?@dmalﬁé%{d ha gt%%nﬁ‘lgﬁén o/s anﬁ%ﬁﬂa

1870, I poxygenase 1 nhi such zileuto
6 ( 3- fd DO Pedepiorbmagynist suoh as R(+)-alpha-(2,3-dimethoxy-phenyl)-1-

iR M Bt ReRaRe L Mok ™
10 213, 56%{)%@ r@fb.c nc”otm ﬁéwé{chlas‘}s Hkﬂﬂé'(&@??%) (E)-N-

(CV- I um c ann
| i docainmethyl- é—(S—;dyTalrM)t-iﬂgomnsi-anaueh as c(ﬁd]ﬁiﬁé%)on (R)-5-(2-

and the ph acceptable salts and soI vat es
thereo@Z@f?@ qt OAY)C%‘I%W%@W fA%% 3@( injeotine;

nQr adr euptake inhibitor (NRI) and a
phosphgglé@s{agr(%se type 5 (PDEV) inhibitor. 2. A

cembi nahi onigisa-2lddized ligang! asued vaer egabdgentin, pregaballn 3-
sel ective noradrenaline reuptake inhi b| tor NRI)

15 (s, S) - mafbyleebarenting phdiense.8ui(Bcaming- cLo[éa’a @lhept-3-yl)-

ol ai m segfc . Agf e%%ﬁ@?f%ﬁﬁ%ﬁ%ﬁkp nianisfurEtell ppin. (8s.5R)
g E;DEF%]%TWSQim@myI ﬁeﬁt@h@ﬁ:l edqdid,0m(3S,5R)-3-amino-5-methyl-octanoic

é4 nmet h
- pi per @githy! 48 gﬁh@ﬁwherpxybm"phm 3- (@4 B p(34fluorobenzyl)-

(Si | g;ﬁz@ﬂ% f{;ﬁﬁ) ahgfﬁsglr-é’ Ff} ?ﬁétﬂylgﬁlg]gcqé@fggﬁﬂeepgg-yl]%cretlc acid, 3-

20 sol vat ¢1 -blmihenrfe;thyl cycloheX){]Imethyl)—4H [1,2 4]oxad|azo| 5- one C-[1-(1H-
(6R, 12aR) 2,3,6,7,12 12a ro- 2- met hyl - 6- (3, 4- met |
hyl ene @@%%y{mqthyl) cycloheptyl]- methylamlne (3S,4S)-( -aminomethyl-

3,4-dimethyl-cyclopentyl)-acetic acid, (3S,5R)-3-aminomethyl-5-methyl-
octanoic acid, (35,5R)-3-amino-5-methyl-nonanoic acid, (3S,5R)-3-amino-

5-methyl-octanoic acid, (3R,4R,5R)-3-amino-4,5-dimethyl-heptanoic acid

25 and (3R,4R,5R)-3-amino-4,5-dimethyl-octanoic acid;
. a cannabinoid;
. metabotropic glutamate subtype 1 receptor (mGIuR1) antagonist;
. a serotonin reuptake inhibitor such as sertraline, sertraline metabolite

demethylsertraline, fluoxetine, norfluoxetine (fluoxetine desmethyl
30 metabolite), fluvoxamine, paroxetine, citalopram, citalopram metabolite
desmethylcitalopram, escitalopram, d,l-fenfluramine, femoxetine, ifoxetine,
cyanodothiepin, litoxetine, dapoxetine, nefazodone, cericlamine and

trazodone;



pyrazino[2 |,1 :6 1] pyrido[3,4-/)]indole-1 ,4-dionb
(tadalafil, 1CG351 , Calis(r)) or a pharmaceutically
waewepi@aht e salt or sol vate thereof; PCT/IB2005/002457
2-[ 2- et hoxy- 5- (4- et hyl - pi perazi ® 1-yl - 1- sul phonyl ) - phe
nyl]-5-nethyl-7-propyl-3H mdazo[ 5,1-/][1

» 2 4] Urd *iia-gbremmid-vardReadline raiptak@NARMReEUEHER dsY venlafaxine,
accept abl e salt or solvate thereof;

5- [|2 etMed¥gfaBIng4- etmgtapiofiler azi A=cesyneityiyrolajayings i diclemipramine,
et hox UM S% FaRtRDaYS. Jes SV MAIB PR ING: dPssiing qminacipran

-7-one #id |mlpi‘gaﬁ|ﬁ@ceut| cally acceptable salt or
sol vat e t hereof;

5 5.9( 5- agst pPugibifiniHg 0BidpyEYNtasel NGSirtybitar surheas§H24(1-

- 5° o P hein ol B0 - i a AT Be, Stz 1rinoethytyaminclethyi

accept afibilidl@@j—L tesied V{2 [(t batiesdthyaminolethyl}-2-methyl-L-cysteine,
1-{6- et hox d% th \@1[7[(21“ hydr o- 2 y)SZ m!;\t h%/)%yet hyl Y
Y

7- 0X0- ng* a%arml[lq-zygmethyl 7-[(1-iIminoethyl)amino]-5-heptenoic aCId 2-
oo A S P oo

10 t her eofpyrldmecarbonltrlle 2-[[(1R, 38) 3 amlno-4 -hydroxy-1- (5-
2- et hoxyet hy Al - -/ V-net hyl am n

rret hyl(“blﬁ,zplal)hutyl]y] q)nqtﬁa obenzonltnle (2S,4R)-2- ammo-4 [[é chloro-5-
i de” ont Ut %ﬁﬂ'gﬁ“éhﬂltﬁw?ﬁ@% B B PR ino-s-

t her eofhydroxy- - -thlazolyl) butyl]thlo] 6 -(trifluoromethyl)-3 pyrldlnecarbonltnle

3 ety DlRabiae bl BLRsr REL0- 1l 2L BBV ko P OP
15yl ) met f&,}ﬂorﬁbéniﬁmﬁfﬁ’é N[ Af[i g@%ﬁ@?@%ﬁ{z@gﬁp%zé‘thglﬁﬁjér{}jhlophene -2~

one or a pharmaceuti cal ccept abl e
t her eofcartameéimidine, or guanldlnoethyldlsulflde

A A B it g@ﬁﬁyﬁg@ o a6 dorepedi’ (22 1
S Py eabfistagfandih By Shipe ™ feidy AaBBnRE sfich as NeI((2]4-(2-ethy-

phar maceuti c er eof"

. A phéc@rdcmeﬂlhlybaH mmmm[-ﬂﬂ@pymnplr-ylsph@ydl]eﬂwl}@mﬁmu)%carbonyl]
nor adr enal i ne reuptake inhjbitor (NRl),
20 phosphddnethy %WH&O@E"U BBEV) | nHY'bi tor afrdi(125)-1-({[5-chloro-2-(3-
h
Car 1 o BOLIRok BAER SHEBERU R o) E R piE cid:
r eupt abeleukbtrlmnboB4(ddeagomet;l alchh% nh@db@hbﬁylawlmemyl 4-hydroxy-

i nhibitor for use as a nedic
of a séi'@ﬂf‘?w -YseyelPranianaeabeypicake aiCWhl bi @5’r1Q5@%@ 5-[2-(2-
h
ey LCRTPORUIAR) QUGS B ol AL 11 LA bA o ler

canment
25 sequentcil (GMNOs4(EW)atrdDRAM 1876t r at i on of bot h agents
in the
) a 5-lipoxygenase inhibitor, such as zileuton, 6-[(3-fluoro-5-[4-methoxy-

3,4,5,6-tetrahydro-2H-pyran-4-yl))phenoxy-methyl]-1-methyl-2-quinolone
(ZD-2138), or 2,3,5-trimethyl-6-(3-pyridylmethyl),1,4-benzoquinone (CV-

6504);
30 o a sodium channel blocker, such as lidocaine;

o a 5-HT3 antagonist, such as ondansetron;

and the pharmaceutically acceptable salts and solvates thereof.



treatnment of pain. 7. A nethod of treating pain
conprising adm ni stering sinultaneously, sequentially
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an effective amount of a sel ect$¥e noradrenaline
reuptake inhibitor (NRI) and a phosphodi est erase type
SdRRR) inhibitor. 8. A kit conprising a selective
noradrenal i ne reuptake inhibitor (NRI), a

phosphodi est erase type 5 (PDEV) inhibitor and neans

folr_ COt AbRoEtRA & g%gPeoclfngsﬁoradrenaline reuptake inhibitor (NRI) and a

phosphodiesterase type 5 (PDEV) inhibitor.

2. A combination as claimed in claim 1 wherein the selective noradrenaline
reuptake inhibitor (NRI) is (8,S)-reboxetine or a pharmaceutically acceptable salt

or solvate thereof.

3. A combination as claimed in claim 1 or claim 2 wherein the

phosphodiesterase type 5 (PDEV) inhibitor is selected from:

5-[2-ethoxy-5-(4-methyl-1-piperazinylsulphonyl)phenyl}-1-methyl-3-n-propyl-1,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (sildenafil) or a pharmaceutically
acceptable salt or solvate thereof;
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2',1":6,1]pyrido[3,4-b]indole-1,4-dione (tadalafil, 1C-351, Cialis®) or a
pharmaceutically acceptable salt or solvate thereof;
2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl}-5-methyl-7-propyl-3H-
imidazo[5,1-1][1,2,4]triazin-4-one (vardenafil) or a pharmaceutically acceptable
salt or solvate thereof;
5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-
methoxyethyl}-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one or a
pharmaceutically acceptable salt or solvate thereof;
5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one or a pharmaceutically acceptable salt or solvate
thereof;
1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-
d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-ethylpiperazine or a pharmaceutically
acceptable salt or solvate thereof;
N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-
1H-pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide or a

pharmaceutically acceptable salt or solvate thereof;
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3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxyphenyl]-2-(pyridin-2-
yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one or a pharmaceuticaily
acceptable salt or solvate thereof; and
{3-ethyl-5-[(R)-3-methyl-piperazin-1-yl]-1-[2-(2,2,2-trifluoroethoxy)-ethyl]-1 H-
pyrazolo[4,3-d]pyrimidin-7-yl}-pyrimidin-4-yl-amine  or a  pharmaceutically

acceptable salt or solvate thereof.

4, A pharmaceutical composition comprising a selective noradrenaline
reuptake inhibitor (NRI), a phosphodiesterase type 5 (PDEV) inhibitor and a

pharmaceutically acceptable excipient, diluent or carrier.

5. A combination of a selective noradrenaline reuptake inhibitor (NRI!) and a

phosphodiesterase type 5 (PDEV) inhibitor for use as a medicament.

6. The use of a selective noradrenaline reuptake inhibitor (NRI) or a
phosphodiesterase type 5 (PDEV) inhibitor in the manufacture of a medicament
for simultaneous, sequential or separate administration of both agents in the

treatment of pain.

7. A method of treating pain comprising administering simultaneously,
sequentially or separately, to a mammal in need of such treatment, an effective
amount of a selective noradrenaline reuptake inhibitor (NRI) and a

phosphodiesterase type 5 (PDEV) inhibitor.

8. A kit comprising a selective noradrenaline reuptake inhibitor (NRI), a
phosphodiesterase type 5 (PDEV) inhibitor and means for containing said

compounds.



