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WD 2006/ 082511 PCT/ | B2006/ 000222 1 Novel Salt Form of
a Dopam ne Agonist This invention relates to a novel
wosabé/oseerim of dopani ne agoni st 5-[ (2R, 5S) - 5- m@dyIB26b6/060222
propyl nor phol i n-2-yl ] pyridin-2-amne (1): CH3 NNCH
CH (1) Mre particularly, t4his invention relates to
5-[ (2R, 5S) - 5- net hyl - 4- pr opyl nor phol i n-2-yl ] pyri di n- 2-
am ne di-(1 S)-canphorsulf te (di-S-cansylate) and
to processes fdiovehSalbkeranefa Depamine Agbmister medi at es
used in the preparation of, conpositions containing,
. and the uses of this salt. 10 According to the
This igyention; eiates oo naveksahtPEma0f denastive AQgonist £-i(2R 55)-5-methyl-4-
propy|%2w,l1@5ﬂ)§y,2di,i,_t2_gp,¢}§e pgen shown that the conpound of
formula (1) is a selective D3 agonist, useful for the
~&B8xual dysfunction,
sfdnction (FSD), in
di sorder (FSAD) and
n partiicul ar 15 mal e )

treatnment and/or preventi
for exanple femal e sexual
particul ar fenmal e sexy
mal e sexual dysfuncti
erectile dysfunctilgR™( ~ Mal Csﬁéual dysfunction
as referred to herein is neant to inc¢lude ejacul atory

More phirSaiatlyr thissineéntion relaestd 54 RS Bmathyh-propd PR @Rsdkh2-yl|pyridin-2-

(s {Lityv. to achi eve. orga or, desire disorders
amine 18 Ldrhndr B “UE st eHB oS Bidserseer Rbie Pegnaration o,
intermediatestused §t the iprepaeation oF emipesitiensiedntahyind, Wng tthed lsedof this salt.
referred to herein is neant to include hypoactive
sexual desire disorder, sexual arousal disorder, .
According fistitecspecificatide rof Irtetiatianall RhtepaApplitater WEy2004/08237 20 has been

C nd_j | s seful .i.n treatin europsychiatri.c
shourE AP Cabip 8 BAEURLINE o SEMARESHERE LEPHY e veamens
and/orf pregertmsecoff sexuabtiydfimectioonfoowxdmple female sexual dysfunction (FSD), in
. B R 5S9) - 5: net hyl =.4- pr opyl nor phol i n- 2- vyl i dj.n- 2- .
ParthLEarﬁ[f%@a eaggxgg| g\%u IICP?QH erp@%éﬁ@ gﬁg mgleas'egﬁgl]?%Func{lon, in particular
male efettile ugsfopction (MER)e Matoopexual dgsfamdtien tdserefmprgaotonskreidSs meant to

G T

orgasrhpemdesiré alisorders such as hypoactive sexual desire disorder (HSDD: lack of interest

s P A AR T ot A e e

desire sigosdars sewyiat hrousaqlisardet, prgapeid diesrdetscarensdxual pdin isokders. This
compe, 555,50 ASTRS LR nAB=L ikl e "Fhrpipgenerav

disordersn- hygr oscopic, and it is crystalline in form
Mor eover,
5-[ (2R, 5S) - 5- et hyl - 4- propyl nor phol i n-2-yl ] pyridi n-2-a
The frapbaselifos cintbg| eanepound nBH(28158)-6-petbglesprepyltroepholin-2-yl]pyridin-2-

omine 8 8l ORI RS QS e o

an undesirable choice for inclusion in a pharmaceutical formulation.

Remarkably, it has been found that 5-[(2R,5S5)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate has the advantage of possessing the required properties
to enable it to be formulated as a pharmaceutical. Namely, it is not deliquescent, it has a high

melting point, it is non-hygroscopic, and it is crystalline in form.

Moreover, 5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate
monohydrate possesses the following additional advantageous properties that make it even
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2 nore anenable to the conditions enployed in the
comerci al scale manufacture of a pharmaceutical drug

wanoeles2sil nanely: It does not dehydrate after PETABR@GN080222

under conditions of 0% relative humdity (RH at 5
30C. Typically a pharmaceut bcal hydrate woul d be

more %?ﬂ%ﬁg/&@dtot ﬂ\edﬁmd?ﬁcﬁwrseemhfogéé‘ i? th€VEontH&LRI %fcaIQXR\%ﬁHfaSture of a

RH. Furt hernore heati ng a sanp

pharmaceutioat dreg product, namely:

rret hyl - 4- propyl nmor phol i n- 2-y| ] pyridin-2-am ne
S—carrs%qate monohydrate in a flow of 0% RH, the
déH%ﬁ agti dehy Fratenaltanaks bpwsrunder canddoTs offAvésreiative hraisity (RH) at
m(ﬁberr iEA f
Kpl Wﬁl’%ﬁﬁﬁ%\%dﬂ@@?ﬁ% dolia H@%){?\éftlgt@ t@?%ﬁ)’b‘rﬁg within a few

for a hydrated sal etic st
s SbPépqufe 1 PBHwRHg Furteerswng dinen hesting asm@ssﬁ W-(3R.5S)-5-

Whéth?ldl Br"obglfnohfhof |ﬁ’f2[9l']'p9ﬁd|r9§ m.A@BNs |3¥rq|5f|£t%§n5’ﬁo% al%e  in a flow of

sta eto har sh Vacuum I Ng condi Tl ons re
i4vet RE, t'i‘%cﬂe@wfaﬂ%fevanbh\e%sﬂa rvadcat &Gy T;h'S)d%Jcﬁt much higher

h'@ﬁ@él%fure %M@ﬁ:l@%ﬁnﬁalﬁ%%eé‘ted for a hyéirat%d salt. SliCh kinetic stability

prog% I%{pom ] pyridin-2-amn
P oralguinehs @Owam%tm be sugcessiully mlltﬂddzf@ss) fasmulatlon
upon exposure to reduced partial pressure at 40C, the

%dr ate, remains down to 10nbar. The present invention
hydrates ke gt latients thathgeshmeaeuym @ging)conditions required in the

Ssdlét%ﬁ %¥) =b- ﬁfﬁrhﬁbaﬂm@lr Qﬁ?{gmﬁf&ﬂeﬂ ' ?fo?veyé ] Py N{Z‘k 5(‘%25 -fhethyl-4-

m ne di - S—carrsé0 at e:

tB'OﬁWmeeBﬂlﬁb%rM ViigtoR-aming oS- 8§m§¥iat?H§°’1'Q5Wﬁﬁaéﬁ wguld be stable in
B Ry SHodéss. ag upoh e%@s&@@qmeé%%ﬁ'p%sh'% B 46"V ithd hydrate

characteristic main peaks in its powder X-ra
dPPRINg deyBe pATbdr n of 6.3, 12.7, 15.1, 16. 3 and 25.6
degrees 26. d) The conpound accordl ng to a), b) or c)

havi n n enantioneric excess of at |east 80% 30 e)
The prqﬂa@t@gﬁ%

a)

b)

LR eMREESR tiedeflominagmbedinaRisan enanti omeric

excess of at least 95% f) A pharnmaceutical

g_) ,gg{gt on risi ng
ﬁJ )5%}7‘% tROPYIMONGIR 2 RYsiAiY 2-Amine di-S-camsylate:
yl.] pyri di n-2-am ne di - S—carrﬁ\él ate @aled a_cH,
pharmaceutically acce i uent o carrier. WO
2006/ 082511 PCT/ 1 B2006J 00@Q222 3 g) A |[Rharnmaceuti cal
composi tion accoNdl f)\/\mwgetn
5-[ (2R, 59) - 5- | -A4-
propyl mor phol PI\h-Z yl ] pyridin-2-am ne’/di -%-cansyl ate is
in the formof a nonohydrate. 5M35 A pro&ss for the
pr epar ati on of

5-[ (2R, 5S) - 5- net hyl - 4- pr opyl nor phol i n- 2-yl ] pyri di n- 2-
dfesem@pursl acoerdingitos) imthetfgmir aft @movnahydratei ng t he
reacti on of a conpound of formula

The compound according to b) having characteristic main peaks in its powder X-ray
diffraction pattern of 6.3, 12.7, 15.1, 16.3 and 25.6 degrees 26.

The compound according to a), b) or ¢) having an enantiomeric excess of at least 80%.
The compound according to d) having an enantiomeric excess of at least 95%.

A pharmaceutical composition comprising 5-[(2R,5S)-5-methyl-4-propylmorpholin-2-
yllpyridin-2-amine di-S-camsylate and a pharmaceutically acceptable diluent or carrier.
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g)

h)

i)

k)

(X) 3 3 NCH3 HZN. (X) wth (1
S) - 10- canphorsul fonic acid in a suitable solvent. 10

Wa Josogasacess according to h) wherein the sol eITyIB2&06/000222

acetone/water. j) A process according to i) wherein

t he anbunt of water used |s3|n the range of 0.7L to 1

L water per Kg of

5-[ (2R, 5S) - 5- net hyl - 4- propyl nor phol i n-2-yl ] pyridi n-2-a

nf n@harmmack)tioal peearasitioac eocerding to f)) wihereldi 5-(2@ 5S)-5-methyl-4-

%E?Hgﬁho}@b%@]pmzjaﬁwirh@dit-@-@arﬁgﬁ&g i€ the fmto? a fondhydrate.

5-[ (2R, 5S) - 5- et hyl - 4- propyl nor phol i n-2-yl ] pyridi n-2-a

Mh Nfoc 5% f@vﬁ%"rpr@b'é} t| of %@ﬁé 553)-(5\411# vl rogyrnmrpho%- IJpyridin-2-

NH" N ceutical Ty ac

- awulngdlﬁanae@ytat\%moohydmg easmisingdhe feactien pha eampound of formula

c?g exi st, depending on the atnospheric conditions
nperature and humidity), in unsolvated and sol vated
forms. The term'solvate' i &tl; 25 herein to
descri be a nol ecul ar co npr|S|ng t he conpound
of the invention and shaceutical ly
acceptable sol vent es, exanple, et hanol
The term ' hydrate' "4's enployed en said solvent is
VRite[1.5)A0CAhiphBEuienié BEd I £8&itHbld dvweat.i on addi tional |y
conpri ses the pharnaceutically acceptabl e sol vates of
5-[ (2R, 59) - 5- et hyl - 4- propyl mor phol i n-

?bkddayé a@lso?dlag f/R)Whetin She SONERY Is@icBtoRBAVater.

-[ (2R, 5S) - nethyl 4- propyl nor phol i n-2-yl ] pyri di n- 2-
30 ami ne di-S-cansyl ate nonohydrate. WO 2006/ 082511
P Préd349Q64818iRg 42 i) vé’ne?elﬁ e amblidt FGFRE ®Rd is in the range of 0.7L to

cl.assification s stem for aorganic hydrates is one that
b Wales Pk b 2 RiPbeS- m%‘HHrﬁ%@’PPY‘@PfﬁP@{"&P Ylpyidin-2-amine.

coordi nated hydrates - see Pol ynorphismin

Phar naceuti cal Sol.ids K. R Mrris (Ed.. H G

R P SCSAEBITO PeRIeSS h 1 gmpunt @ oraieralredis it IRgdangRef 08L to
a0.6L YAk peNKYF S1(2R, 59)S-WathgF4-prRIpgIeidrstioliniey fp§adif2eshine.
fromdirect contact with each other by intervening

organi c _

A compound of formula (VII)

OH
OH~CHs
NS NH
/NN
== (Vi)

and pharmaceutically acceptable salts and solvates thereof.

The compound of the invention can exist, depending on the atmospheric conditions

(temperature and humidity), in unsolvated and solvated forms. The term ‘solvate’ is used

herein to describe a molecular complex comprising the compound of the invention and one or

more pharmaceutically acceptable solvent molecules, for example, ethanol. The term ‘hydrate’

is employed when said solvent is water. Accordingly, the present invention additionally

comprises the pharmaceutically acceptable solvates of 5-[(2R,5S)-5-methyl-4-propyimorpholin-

2-yllpyridin-2-amine di-S-camsylate and 5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-

amine di-S-camsylate monohydrate.
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nol ecul es. In channel hydrates, the water nol ecul es
lie in lattice channels where they are next to other
wommbeos2pml ecul es. I n netal -i on coordi nat ed hydar®B2006/000222
the water nol ecules are bonded to the netal ion. 10
When the solvent or water ig tightly bound, the
complex will have a well-defined stoichiometry
i ndependent of hum dity. Wen, however, the solvent. or
A Cu"ﬁ%ﬂyélcc?%‘e%'aﬁ?'wyem S¥sters for gioania hyrsates dpnethatdefings isolated site,

channgl}’gg gégﬁgg;ﬁoﬁng%atébesé@P& MR 5 utidhi'dolids by K.
e d F|H’g Cﬁ”cuﬂg”s |:|

R. M°§l§c(l$dc5's& Brifain. Mesret e g\‘ﬁft 19990 Isplakrgl sitechydieates atesones in which
the wa‘NarSﬁhole’&(?nlbb‘da‘?éi isMldtéd ﬂoh@r&?@@ﬁa&fwﬁm@aéWXF\@F bgnnc}glrvgnmg organic

- conponent conpl exes (other than
m°'e°‘é'6? J%PE%’)"%@F@P% the water (plequiesdie in isttine charnels wiere they are next

to othéroaeN@Blec@ES 1RMESSINbN baordfnta@dqm% Ith wg er molecules are bonded
non-stoi chionetric amunts. Conplexes o IS type

tothe Metal iM% cl at hrates (drug- host incl usion con‘p! exes)
and co-cryst aI s The latter are typically defined as
stal line npl exes of neutral nol ecul ar

When fg) SqiVert, ah Watef 3 Gty beLsh dhRicapelex Wik havRraowglhdefined stoichiometry
mdeperhﬂénthW\ahﬁﬂlﬁ/ Wheh Eiedet, 'tl%‘§@lv$ih'tor atdrds @1\35%&9%@ as m channel

neutral nol.ecule with a salt crystal

solvates c}[;gf)érwg@g,cgrapw%th waterisolvent eqqterd will lpg/dependent on humldlty

and dryifg cyisditdnsi Bajuich BaddsORdrE StoicRRkTRtry Will BY tHaMeshcal |y
grinding the conponents together - see Chem Conmun,

17, 1889-1896, by 0. Almarsson and M J. Zaworotko

Also w(cRﬁﬁé)wnHr_rOtheas Qfo&he rrﬂ)éhﬁdh Qfe mdhitd ANESHh Iexes ther than
e har o o T oty P Ees (0

salts q_rigng%l}/%(tg% (viar&u\stthel ) an@5at-ﬁﬁgst| ﬂn\ﬁamneérpogp@@ent are present in
stoichiometrid e $oAlstoidhdnydtie ﬁﬂéuﬂgdc%w%ké’d of BRIty e MEiude clathrates (drug-

host 'fgﬂ%ﬁﬁn 'F‘Eﬁé?ﬁvafﬁ FPIPIaIti Fhe atiar e dypisalya Agfnest as crystalline
complexd db-ne(fed rhdipedtam@indiituedts which are bound to%ether through non-covalent

di
eI 1 S G
preparedh by rrmne:lnytstallwah&n dyTegyabiliSatiod ForPsSwdrity, or B @hiSishily grinding the

°°mp°§8?r{€3&9%§‘7 5SRBtHRAM L0BULI Hor KRS 18962 by Pp¥manssepagd M. J.
Zaworatko €2004). ot angeried] eevaewd of ml'mﬁlﬂ acsrﬁmewtgﬁg@é 0 FH3em Sci, 64
e y atons having e sane
(8). 12% am%ym?” ‘g’l?l“ 'gi‘?aéfom C mass or mass nunber
different fromthe atonic nmass or nmass nunber which
| i.soto

rhe. LSRR BBl L P e B e R H B 2R 5 5 methyh
propylmaerpbolin-2-gl]pynidint&iamingot opeisS-carhsyiytdr ogednd Such-[@R,54)-5-methyl-4-

such C and 14 ni trogen,
propyifiinali-2 GHPaR:e-5 d@%}‘iﬁ’@%ﬁ SRSETB6/ 000295 5
15N, oxygen, such as 150, "0 and 180 and sul phur,
a ot opi cal | abe onpounds '
The - el Sivaiton (BRLES, ST hABEReokal e Rerebians aRpingealy-iabeiied
compoungsi Qfaﬁa[(?ﬂ,éSD-éaneipxd-4 -ropylmsgdhiolin-R+yl)plyridtn-24aehiny di-S-camsylate and
its morﬁ;ﬂpértafeameFélr? SHE og }nsb% &)Pntsl a(\)rg rgélggelde E‘y atyr%es having the same atomic
number, but an atomic mass or mass number different from the atomic mass or mass number
which predominates in nature.

Examples of isotopes suitable for inclusion in the compound of the invention include isotopes
of hydrogen, such as ?H and °H, carbon, such as ''C, *C and "C, nitrogen, such as "N and
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5 radioactive isotopes tritium i.e. 3H, and
carbon-14, i.e. 14C, are particularly useful for this
woungerelli n vi ew of their ease of incorporati ACTABA06/000222

ready means of detection. Substitution wth heavier
i sotopes such as deuterium g .e. 2H, may afford

"N, o%/geh2duth BTGRPV bhE PR ENABLIBRRSsUhSHL ®g NG from great er
metabolic stability, for exanple, increased in vivo
half-l1ife or 10 reduced dosage requirenents, and

Certanh&ﬁ@puf@ly ds118d RbMDbESkS &F thENTRVentibs UOP ERAIRAS: those lncorporatlng a
stitution with positron emtting I sot opes, such

radioaghi®. Ispisipes e HiRETUL DR, CuEABIOn SRS Hissym listiion studies. The

radlanNeS%bi@BeJ ARHE, 3N YH BRA) catbohH £ & 0fC ex@M4Hi B/ seful for this
strate recept or occupancy. 15 |sotopica ly-1Ta Tl
purpo%lﬁrym%f gjf ease of incorporation and ready means of detection.
5-[ (2R, 5S) - 5- et hyl - 4- propyl nor phol i n-2-yl ] pyridi n-2-a
|-S-cams | ate can generally be prepared by

substfigRG ifh mer 1RARHRS ek erAMPTLEN 0 i, BRY Fffat! sartain Hsrapeutic

advanfigbs edsultivig Woﬁﬁ@r@%@ it ond StabilityOfdr RR&BpEEeMefdabed IH ¥ivo half-life or
acco experi mental uUsing _an appropriate
'ed“C?J;‘gqsag? ”Fr9 Pﬁ ePNERENCe MayRe prafeped desaipe gifgimstances.
non- | abel | ed reagent previously enployed 20
acce tabI e sol vat es, accor dance

t [
S“bSt'{;ﬂt'P%nHtﬁgéquh&g‘n?'%gﬁ‘gl AePReRe UARSE Viher 51 1r5io sk "Nolcar e useful in

Positraf Emisyiah alobbgrabhyJ(fPEIf)létdd%slf&(Hx@ﬁilrﬁﬁé Sibstrdiesiebépibesbeupancy.
e.g. D20, d6-acetone, d6-DMS

5-1 (2R, 5S) - 5- net hyl - 4- pr opy!l rmrphol in-2-yl]pyridin-2-a
Isotopmlryelaﬁleleﬁcﬁmﬁ&wd%tﬁ WﬂRW&ﬁ&hﬂWq@?yl%rM&M gﬂigyndm -2-amine

?rdl ng to tp fol |l ow sche hose sk

di-S-c4Tieyale eargenesalyzRRRTEPEEd B eRventonal fRshPiGuRt kRRTStotthase skilled i

the artrapy peocegsed éneldy‘ou@t@ﬁfols@ absRibed\A t&@%&&ﬁg&i‘ﬂn experimental using
pCT/ 1 82006/.0002 6 N % Y N

an apIPPIQLE ISotpRiRE w%frq“? (fP?qenf "NNfa\cv) 5 top aebplepsgent previously

employﬁ\l(VI) Y (iti) (VM (iv) / Ni (VIl) OH OHLJ SSCH3

Pharmaceutically acceptable solvates in accordance with the invention include those wherein

the solvent of crystallization may be isotopically substituted, e.g. D,0, ds-acetone, ds-DMSO.

5-[(2R,5S)-5-methyl-4-propylmorpholin-2-ylJpyridin-2-amine di-S-camsylate monohydrate may
be prepared according to the following scheme. Those skilled in the art may be aware of other
synthetic methods that may be equally as practicable.
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H N---~CH3 OH,,,CH3 ) NN---"-CHH2N (IX) (VIII)
"), . CH3 CH3 NN NS\ - ~ .. (vii) CH3 (viii) N
WON@#82A1H20 HzN (X) 3 5 H2ZN - (XI) H3OS 0 Scharmod/000222
2- Am no-5-bronopyridine is allowed to react with (i)
2, 5- hexanedi one and p-tol uengsul fonic acid, under
Dean- Stark condi tions in a suitable solvent (such as.

heptane), to give prote BO bron@pyridine (11).
BronDL%%yrldlne(ll) st entreat"’éﬂvr”ﬂ?(ll) n- bw Cl
in a suitab ht (suchlas t@H}Liar - byt yl,

(I1'V). This ketone is then converted to epoxide ( by (IV)
as tetrahydrof yranly

éb/d) upL 5 “hy qugxi de) e NH

o (iv) nuel—ée.ph-l-l_l.c at ack"fvvlth

(S) {itik) - 2- ami neF ropanpl - (VIQv)i n a syptgbhesol vent
Amine (VIl1) is then converted to conpound (VII1I) by
tri acet oxyborohydride). Conpound (VIIIl) is convert ed
at el evated tenperatu e..Ch, Compound (X) is generated
5-1 (2R, 59) - -4 propylrri’)rpholanyI] |n2a
canphorsul fonic acid in UI t abl’e shQNve?rt/ (such gxp
5-[ (2R, 5S) - 5- net hyl - 4- propyl nor phol i n-2-yl ] pyri di n-2-a

@ —ether—atsr € uc d terrperat'tn‘eﬁ?ol utZomo
H,N de (I11)Yi)is then added, {lB yield (@nloro Ketape
(iii) reduction wi-th a syjtable reducing agent (s
as sodi um bor ohydri a suit@bl e sol vent (38
owed bgtreatrrent with a
sui tabl e base
(V) 1S sub j ected.
(such as tetrahydrofuran) at el evated tg&npprature to
give amine (VII). WO 2006/ 082511 PCT/| B2 000222 7 (V)
(v) reductive alkylation with propional dehyde in the
presence of .a suitable reducing agent (such as sodium
"to compound (I X) by (vi) deprotection wth
hydroxyl am ne in a subkabl e sol vent (such as ethanol),
by (vii) cyclisatio Tofr’ conpound (1'X) under a Hd| c
conditions.  Fi
m ne-di-S-amdyl 4t e nonohydrate (XI),
(viii),reaction of compound (X) with (1 S)-10-
acetone/water), foll ovvedez}ﬂ/l cryst allization of the
salt. 10
m ne di -S-cansyl ate and pol ynorphs and
phar maceuti c /I\y' Gbgcept abl e sol vat es ther eof h

u-sty as a sel,\ectlve D3 agoni st 1"n~[t
- (vii) ~NCH,
H NN X) Pl N N\/\CH 2
HNT X Hos
Scheme 1

2-Amino-5-bromopyridine.is allowed to react with (i) 2,5-hexanedione and p-toluenesulfonic
acid, under Dean-Stark conditions in a suitable solvent (such as heptane), to give protected
bromo-pyridine (Il). Bromo-pyridine (l1) is then treated with (i) n-butyl lithium in a suitable
solvent (such as tertiary-butyl methyl ether) at reduced temperature. A solution of amide (Ill) is
then added, to yield chioro ketone (1V). This ketone is then converted to epoxide (V) by (iii)
reduction with a suitable reducing agent (such as sodium borohydride), in a suitable solvent
(such as tetrahydrofuran); followed by treatment with a suitable base (such as sodium
hydroxide). Epoxide (V) is subjected to (iv) nucleophilic attack with (S)-(+)-2-amino-1-propanol
(V1) in a suitable solvent (such as tetrahydrofuran) at elevated temperature to give amine (Vil).
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treatnment of disease states. 15 Accordingly, in a

first additional enbodinent, the present invention
wopoeisadas for the use of 5- PCT/IB2006/000222

[ (2R, 5S) - 5- net hyl - 4- propyl nor phol i n-2-yl ] pyri di n- 2- am

ne di -S-camsyl ate and pol ynos phs and phar maceutical ly

t abl . ;
Amlnécﬁg @5 él)?erﬁ @oﬁ@%rﬁﬁ% iggﬁzgﬁéé urﬁgrphoﬁl er%l/JFtIV& Alkylation  with
propigpa )ﬁe_ dn¢ élm%yprg[s@nqgnobfp@ yavilalples red@tmgaragent (such as sodium
triaceRRPSITBAHEE)C @o'rﬁbo@ﬁf ?V#]IZ% @o%hgéttg%]ppr{égpl?@ %) 'Egy(vs) deprotection

Bartlcul arl'y suit treatin
with PRINS NN AaFldtables solvieat dmuﬁetetbanolpaah elevated temperature.

Compoaghd Qﬂﬁ&eﬁéﬂfe}%tb@rby g/ﬁ{/)c Sishtih apgoraﬁ’%glhtli‘} U‘\{fer acidic conditions.

di sorders. Acc In a secon
Finallys iy o dinté22.5S ﬁ@ﬁ?ﬂ)@gmﬂ@pylmo@hplnrehyﬂny@dmdéamfner t heditBseamsylate
mono®fdratéd

W‘L‘Hi (Xlé is genera ed brgr (V"))I an?cl‘bt ogl |°rf1 EomP?und (é( WEh (1S)-10-
camphgr f05|c @Jq;lgrasw@{)@ sglwnpﬁquyh@s pastone/water), followed by crystallization
of thelgb@r maceuti cal |y acceptabl e solvates thereof, in the

manuf acture of a nedicanent for the treatnent and/ or

prevention of sexual dysfunction; suitable conditions

5-[(2R, 58| 56hethgl-4- Fﬂiﬁ?ﬂnﬁ)rﬁl’?‘dﬁH@ LypPNdiA ‘2 hQ ndlé{?%%ig) and polymorphs

emal e sexual ™ af ousal I SOr

articul ar
and Pﬁﬁﬂ@cgﬁé%aw acegpiablentalvaies therpop have elilityas m@ceveeamagemst in the

treatm@yiSofselak®Btatd¥ED) . Mal e sexual dysfunction as referred
30 to herein is neant to include ejaculatory disorders

such as premature ejacul ation, anorgasma (inability

AccordifgIRCiRiEMSt SdRRE) eRbodi@Sht %éjbégéﬂ%v%nﬁbw Pro@[?es for the use of 5-
desire di sorder

oactive sexual
[(2R, 5%S‘é‘ﬂ%EX"4‘F?T°%%?’P“P@?T%1VBPS§@K\:%Pmyas Icﬁré@m@sﬁatwnd polymorphs and

pharmaeé RichiBtadceptBBIE 8bVales tR&a&K inlRedidife! ude hypoactive
sexual desire disorder, sexual arousal disorder,

orgasmi c disorders and sexual pain disorders. 35 In a

5- [(2Rt58)454nétddli4-bl@ﬁﬂhwoﬁpﬂw¢2f§g Z‘t’idlﬁ b%nﬂﬁéscﬁlstcdrﬁawié'éﬂa polymorphs,

vi des for e use of
and p PWF“tlFa[‘X 3FSARRRIS FeIvates 9qepf,ypgyd|bﬁ partighlatly suitable for treating

femaleﬂsexﬁar@ﬁﬁmbt@drﬁnﬁll&eﬂ@@ill& fﬂﬁtﬁloﬁr@alme%%@ég%@t% depression and
PCT/ | B2006/ 000222 8 pharmaceutically acceptable

psychigfic ISOKJe™$ har eof, Tn the preparation of a nedi canent
for treating mal e erectile dysfunction. In a fourth

Accor q i onal (gb&g E t he resent I nvention provides
r&gy tlrﬁ 8 S§5eng,p tlo[n(a g{nggglmg t, the present invention provides for the use of

5- [(2Rrﬁ§0-l5yhetﬂylpf m}#illﬁ?bfmibﬁh-myl]ayrldlﬂ Qééhiu% 4i-3-@Mdyfite and ‘polymorphs,
s, and pharmaceutically

an pYRTERTAERY oryADESOVRER SATSoh 1 (R &SR] BResicomentfor the

treatmamchmlmmréveﬁMn bfr @RUAINY sfuheton! Qu@b}@@ndﬁ%ﬁé Hﬁﬁhln@nfem% sexual
i sorder

aystorE LEEDG dn Sisufer YGEele, sShipbarusnl SegorndPSAPL a0 mrk sexua
dysfunptias mpamcuranmmerermle @isimchiey MED). Male/séxdal d\Bfunction as referred
o v RPN BB 00 WAL YA it e, Srorgasi
(lnabllltyn’@oadmirve padrecti desirediboraeseuda sdsiRRsbatveedxtalPliesire disorder
(HSDﬁjwle J\tepe%} in sex). Female sexual dysfunction as referred to herein is meant to
include hypoactive sexual desire disorder, sexual arousal disorder, orgasmic disorders and
sexual pain disorders.

In a third additional embodiment, the present invention provides for the use of 5-[(2R,5S)-5-
methyl-4-propylmorpholin-2-yllpyridin-2-amine ~ di-S-camsylate  and polymorphs  and



10

15

20

25

30

35

potentially injurious stinmuli fromthe external

environnent. The system operates through a 15
wospesdsefia set of primary sensory neurones and PCI/IB2006/000222

activated by noxious stimuli via peripheral

transduci ng mechani snms (see M| 1lan, 1999, Prog.

pharveateolivaty acceplablel sdifdtes eersof! ﬂ\/th@\ﬂ)epaﬂlﬁﬁ%f aJRBdiednient for treating
wn as noci ceptors and are

ma'%ﬁrgf:@%f’é?f%‘fﬁ'i°8al ly small diameter axons with slow
conduction vel ocities. Nociceptors encode the

icn on_a ual ity of noxious
in 2 (P SAdopal e BicinRa e fgSe ideitian Pipvideydor e gse of SR 5SS
metl’pﬂl-é}pemwmdsrphd|rI-21-9I];gI|nd|h€Q alped, dilSecartbylapcat b OEolyrIHSrphs and
are found on nociceptive

pharﬁacglﬁlcpﬁ)b?%%ep&b?%cﬁgﬁ h‘%lreé)f I9,the PlRPAFALiPA of pgBedicament for treating

femate de*uaadﬁsfmmen (impakicort ethal@sdxual biddk&idisorder and hypoactive sexual
desw% 5 elinated). The activity generated by
6?5 tor input is transferred, after conplex
processing in the dorsal horn, either directly, or

' | ay nu he ,vent r obasal
The ¥E e st PamoB nirisd haver GiblR theeqi@epng pain. particulary, but
not ligeted &¢,ichronif nquideptivespayener at ed. 25 Pain nay general ly

be classified as acute or chronic. Acute pain begins

suddenly and is short- lived (usually in twelve weeks
Physiglogies Pain Ist an smp&tmitlpjotastmahatlﬁﬂns\m dBsign&dP &C w%m: of danger from

and of ten s
e T SR S e el SRR, e 1S foees tvovon o
speciictsat of peicialy sensony neureses asdllig labiyatddoBy $uXiges ¥timuli via peripheral

trans‘?iﬁ!i‘ihgl m%@%@am@ ég (i pﬁlgﬂoi%% E’Oﬁgi :r\éthéﬁalglt @pﬁ&%gggggpg\%w) These

senspe'sfpi‘mes are Knownoast merideptord) and ae amrabter%tlbﬂrygsrﬁ&r darRadel axons with

t voL.Ca S h t h d. .
slowtcSBUFALNEREHEL S Al oHBAE 1 S B3l of novious
stimybusopha iy . viieenob theirx toppyraphioéllyc briganised Pedjéctidh eto the splnal cord, the

IocatBﬁlUf ?P@EH}{‘@%? ﬁ“g”&rffﬂ%{ﬁg5°%a“§ffgg“d ? ﬁﬁcgit:elpgly% gigr %S%re&y %fRNhICh there
are tpyg. mamhtgg@lsaoqqeelta filanes dmygpliriatgd) aamh€ i fibres pmhnnmdated) The activity
Qene&né@ ryycnc‘?; F)foi3 qté&LQ?'traB@f’eﬂed 3§ftqr coanpi Sutgosctsgsrll[%q éﬂjf‘P& dorsal horn,

|njury OoCccCu I ssu€e
eithet Hisedapava drais stans reday nuclej toethe ventactidsabthaamuarand then on to the

corte e st 0o B rsB25 11 Pty 1 B2006/ 000323 o
i njuryand centrally where the nociceptors term nate.

Pain mb?sg%n@;af lgBE %Ialsﬁﬁéid Eé’aaﬁg P B BREYA cugg %@éb}eﬁ{r‘xs%?lﬂge%ilynénd is short-

e can
lived ,ﬁw%ﬁﬁx Inﬁg’ebﬁmmﬁ oy ESSbéhavsm;ajly ssdiated willy atapbtued: cause such as a

speciﬁ@ﬂ'ﬁ’u ahf Wsabﬁerpgr%‘?ﬁgﬁ§§%\;e9e Iﬂéqh kAG % g r&?ﬂ cgn o&cur after specific

expec ation sensi IVIt
injurieiorestiting flee sungery.rdentaf wods arriireer. a smvacuteupammey rot generally

resulfl‘lhr QrW Eer@@léﬁt Pendiogical ?es?&‘?{er S& Q:ghttrés;( Eﬁ’ro; g \rpgﬁﬁlts Iggg ferm pain,

eal i ng process and
typuc@l)ysqeéwptmgj OF ynoremhqn thigesmentitst and leadidg to @lgnlflcant psychologlcal and

emotRAZOHIFBlehs! Qfon#rﬂor?‘%?éﬁﬁ%s Ll ‘ﬁ?onfid P&lﬁ?%arfe?)?% gg? ?)glln e.g. painful

mal adapt ati on and aberrant acti
diabetig figuropathyn gesthergstic mwfglglaingpal tunnel syndrome, back pain, headache,

cancer pain, arthritic pain and chronic post-surgical pain.

When a substantial injury occurs to body tissue, via disease or trauma, the characteristics of
nociceptor activation are altered and there is sensitisation in the periphery, locally around the
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10 dinical pain is present when disconfort and
abnormal sensitivity feature anong the patient's
WeIRbsE. Patients tend to be quite heter ogermsmiums2e0s00222
may present with various pain synptons. Such
.synptons include: 1) spontageous pain which may be
m;urﬁ%'nb cepetall} Rherdlthe HolREHBE:; te?%nn@l@%%rsét%c&a'lé&d o a hightened

responses to noxious stinuli (hyperal gesi ag
sensgligm of BaiBd i aekteypaib Hiese | eshaRsESotan Be juselul, in promotmg protective

' beha(/iéh}sosﬂbfelh fay DAL ensble 3kpair &8949563_ %(H?(@O&a&f TREIHY Fm&lgexpectatlon

. Al though patients suffering fromvarious
WOU'%Sfbea@at ée%?ﬁW'tMHPW%tOpaPWWCﬁé% IRjynyi hagr healgarplomever, in many

chroﬁté"%amné’lﬁt"ek)’th@%ﬁ%?s‘éﬁéihﬁﬁﬂsfaﬂ@uﬂéé% el Helirg Prd’%@gs 3Ry is often due to
herefore, require different treatnment strategies.

"efvm SYSYR Biuy 1 her ey oftee laads d%oﬁhnﬁtrba'@eﬁunb@msw nerve fibres
assobibfelaHitThal s 4aBRPSanda e A &t8vity Qv dif £5LIRF, 2000, Science, 288, 1765-
at hophysi ol ogy, including nociceptive, I nfl ammat ory
1768Snd neur opat hic pain. 20 Nociceptive pain is induced
by tissue injury or by intense stimuli wth the
to cause ury. Pain afferents are

. .potenti al
C"“"%@Pg@dlf gaesspt WP%{hQG&?}P‘OSr?QS’fa@PFﬂ%hﬁensy\/'waé?f@éqa@mp@g Hhe patient’s

symdidirﬂs SPhfer®s térl W e quitt AeferogahSoReHA®Ra _ly PrdsRft W&hn@érlous pain
t the level of their termnation. This is

Sy @Sy Set, By PRESDEHEF! ) SeXTIATR00E (R WAVGR WRUree Gabhrburing, o
stabbifsg; PBY Q%ggéﬁbté&/@éﬂf r&dpodbes td Hddioud @fmoéﬁyﬁéralﬁéhla) Al 3) pain

activation of nociceptors activate

PFOdYW@)Wma ¥ BPesHoLs W (3lgeia - Meyer algled 934 “Frattogk of Pain, 13-

44). Atriough phfiets sifferihg Mot vars fcﬂﬁm@ of 9§tﬁt@ RHY th%nfc%alﬁﬁﬁ%mave similar
nd st abbi ngﬂsaal n sensation nyel i nat e

symefiigs.dbe CASFTHIAG MaE ST EY Bp AT aceebaby haretep egyie dferent

treatid Gt $ightetfies) . Pab 68 alse th@refo‘ﬁ@‘b@rcﬁndé‘dlhﬁ) BQfuinfRPof Wifferent subtypes
ain from centr al

acco&@%%aﬁa 9&{ B%hggrpé&{l&%t iqr %lqgs g%q:e‘ﬂny% m(ﬁpmgtory and neuropathic
pain.nyocardi al infarction and acute pancreatitis,

post-operative 30 pain (pain follow ng any type of

surgi cal procedure), posttraumatic pain, renal colic,
Nocuca@ncepampanmdmed by aiskue aijury oewqetrenwsﬂnaawmb%é: bét@ﬁllaﬂ to cause

njunf B AfeEehs Sea Sfian bV sncecheh B Sty Trcgals ot the st of inury

and actisateingtiaths W tHe spiriat esrdtdn Gfealﬁ}(el(oe thir terlﬁgﬁétibhemﬁ Rethad Yelayed up
t n syndroje .0
tne sPHA R Ie ESRALNRE Peeti e yal TR L clBache g o Pain. 13-

44), Thes potivatdon of nbdcaptdre raaivates twmrypéhef aﬁefenthﬁrf?@ﬂaﬂes Myellnated A-
adi,ot her a

ot P P AP 88 BB S48 o Benons,
unmyetinatedndl fillree tandmit atea blowberatd anttorvey fat dull cﬁ&@hlﬁglﬁaﬁtﬁ Moderate to
sovl L 5B AR Y58 Sk 18, et rerous syt
traunta, gelraistspraias; kbyoas, rmquardiaisinfanﬂionaﬁnd atlty pumcrealitiss Qast-operative
pain @'ﬁ%"i‘; ﬁ%&tcn \AQd%t S’Bﬁ %s%iﬂg’aé %ﬁoec%gurﬁir [\e’\c'}:"sgtlﬁﬁsu‘,gr}eiti% p%aenc, orcrerr?asi c%lic, cancer
pain ded back pain.riganckie paio pedyhbe chpanin plam mhrasrtt:dnyurdu@faitditﬁdanﬁe g. bone
o e AL 35 PRl o e (o
postQtlaU@tr@ramy syndnenee, andnidippessgicahpain sinomber pestmradiation syndrome).
Cancglpéé'iﬁ %’év Q%& oP&lrr}\ re%B%ﬁJ@t%scﬂg%o{ﬁ%Pélpydln’?‘rgurgo?rr\esraw thormona.l therapy

erse ‘ae
or radiotherapy. Back pain may be due to herniated or ruptured intervertabral discs or

abnormalities of the lumber facet joints, sacroiliac joints, paraspinal muscles or the posterior
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i nclude, but are not limted to, peripheral
neur opat hy, di abetic neuropathy, post herpetic
wonmaé/ed2gila, trigem nal neural gia, back pain, GEITER006/000222
_ neuropat hy, H V neuropathy, phantomlinb pain, carpal
tunnel syndrone, central posjgstroke pal n and pain
el

Ionglﬁ@gﬁh?g%t VB4R ep%L?‘Lrﬂé* gessg:geﬂsag{?ﬂglﬂ it ﬁ@?ét‘%s‘) \Hlerd 1asts over
12 weeltsk it heenmes @P@éﬁ@@ondléw w@shyafahq P@ﬂ@dﬁtlhd@uﬁtafmgency '

Neuropat hic pain is pathol ogical as it has no

protective role. It is often present well after the
NeurgpathicnRain dapsiErentlis dgfingst paitrain initisteror ycaused ibiiga frsimary lesion or

[ y r
dysft)h%ﬁ‘&r?rn th? nGR/'ofJé gﬁégérba ﬁgﬁg rﬁﬁfég@%aﬁ%ﬁég‘gtéﬁ %)EEQH@E gbg disease and
thus 1@6@5“’ "ﬁﬁ@%?@ﬁsemm@as@gaew disgrdens withedivgrse aetiglogies. These
ke S r e ‘ ;
mclu&é’ %\lgeﬁ%pgﬂ lg"lﬂ@ \h@t ﬁerﬁ)fh[eefag a{%@@ a;&gﬁb fic ]r%y?oé%ﬂ'\y, post herpetic
neur%@owém@al newalgispiapk gappcancer n@amnathsllzllv napgenathya miiantom limb -
pain, N@&Bélof‘unnélggﬁwdrérﬁé‘c@éntra?%st-éf&% ﬂzﬂﬁ@nd glé‘iﬁyaés%gila%ewith chronic
spont aneous’” pain can be continu

alcor@g$mxwyr%¢lsmbhm| miditipie é.lewpsn splg@jcqsprcbguury ‘Parkinson’s disease,
epllebé&p&fﬂlﬁﬁﬁrﬁ aeflc,(én'?:s?rﬁé\ﬁﬁﬁiatﬁ@'b%htlb %hﬂ%ngR:aﬁa@fPﬁbQ?‘l? protective role. It

stimulus) and all odynia (sensitivity to.a nornma
is Oﬂeﬁnﬁfémswe'bﬁft%m?s?”g"?@ cayee jhas| disgieated. ycqmr@@@lxslawgafor years,
significamy Sécréﬁé‘ hES paifien?s QEERPLERE (ABEIF 854 MahAibn ewg@t Bancet, 353, 1959-

activated in response to tissue in ury or th
1964y Thesypwtams plgreerepathicipaip ardficuliv faptrasshey gre| gften heterogeneous
even%éﬂ/één%tl@ﬁt@ wanﬁh@ sérh@‘ﬂlsré%sélmoa_ ﬁ&%cogtg%ﬂga@ﬁawgbpp 6, 8141-

Pai n, 45-5 rltlcgalnls nost comon

S147, W9ttt MRprighi AOSSasets 3031 1BO0c960) 150y ieshisie shpstaneous pain,

whicls QEFRESIntiRIELRN ahd | fHrb>3BHBIE 8F ¥brormaP BebKel pksin, | '§hch as hyperalgesia
devel oped countries and rheumatoid arthritis is

(increashfhs RNy 40 Grnaiovastimutug) a"\ﬂhé"odész'adﬁerzfétwtbF%g;mtma"y innocuous
stimUiiggumat oi d arthritis i s unknown, but current

hypot heses suggest that both genetic and

m crobi ol ogi cal factors may be inportant (Gennan &

' The idBarEMAton BRéessTRd &Qﬁﬂﬂepgerlegaiﬂhocﬁ@rﬁc%pgﬁd célhla‘?%ﬁerﬂ@%ﬂvated in

estimated that alnost 16 mllion Anericans have
respIPRIP HAtHS IIUN6 ek BE Aresance ok foreiay sustansgenwhish iresuits i pwelling and

pain @Léi/ﬁféséhd RS0, 209N TIRIoR o \Fedin, &fB-563 AARNRIc B® is HRINME&Z common
is ext)]%cted to increase to 40 million as the age

hi s
mflarBrpat[o% pﬁgb hgyneatoid ne'F%E§ °ﬁ%k‘?fn6‘et ﬁcprgmgneﬁugnrp@c mflammatory
condltiond H‘del@él@bé@U@tﬂﬁranrfﬁéllﬁnﬂB@rH%Hﬁ@ls(d‘&b\hﬁlﬁo&causg of disability. The

exac&%@ﬁ e épetgpatmdl@'gwtns %ﬁ%@g@%t Blfl %reﬁgs hggo;r?e})sgg)suggest that both

geneti®ahd m&&roblbto‘glcav\iab{brﬁmmf|behéht%(§@%nr@g?ﬁsﬁh 1994, Textbook of
al n tnr

o because ci at ed
Pa'n’hgéf‘éé%)s ﬂd?ﬁsf t?%ez';\"n?s (E azr? pest C}%g@{lﬁrhﬁmgﬁaa%%\{ecymptomatlc
ostedarthfitid mA)admeQSnéfammomodubeastehmobeadnmn ﬁfé-l&\ﬁér%@ yéfars of age, and

te k
tis 5 pE§Feled flnsiRerecodiosnlliel it SESALBE FRPLRNYT Neroages. praiing this a
publis phasitrangroblaaT obfl i em@rmeusnt magnitude aHesge f&mMersfeIder 2002, Ann

ok 858 B0 MBS 5505 RS TEhiRh ry s R, gt patients

with seteeamrmbrmkcmddlsslast&armbratbeaém@cwtﬁdﬂesﬁmlaltlﬁ pain. Arthritis has a
ts and

’ S|gnnp can{ ﬁ)nhp%%fa on syc osocnal an nysmal unc}[ ion ar(';"dal |ssknown to be the leading cause

of disability in later life. Ankylosing spondylitis is also a rheumatic disease that causes arthritis
of the spine and sacroiliac joints. It varies from intermittent episodes of back pain that occur
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Anot her type of inflammtory pain is visceral pain
whi ch includes pain associated with 5 inflanmtory
woboowds2sliisease (1 BD). Visceral pain is pain a®eaaBatedoo222
~ with the viscera, which enconpass the organs of the
abdom nal cavity. These organg include the sex organs,
throdgHdRe ife t@rédseﬁ/@Fet cr%nlf: Iﬁ%e‘gbgﬁ%'aﬁﬁc@yﬁé %g]ng,P Béribheral joints and other
assoclated wth the viscera can divided 1 nto
bodyjprg@ss.i ve visceral pain and non- d| gestive visceral
pai n. Commonly encountered gastrointestinal (Q)
di sorders that cause pain include functional bowel
Anothes dyreeof (ifBm)Mataty Pain| kniigeasal PAIBwhich ongludesapein associated with
|nfla(n|n%@ m%ls@as@'(lw d?fséer‘al"ﬁélHqE p%l%é%%cfa?éw&ntﬁ’fthe viscera, which
|sease states that are currently only noderat
encqymﬁqsdhqe eegans of mgdatp@mmqi cp@g/pgbgsq)prggm)mclude the sex organs, spleen
and pa fof fhe W&@@terﬁ SbdiH )éssdé:Ya‘ié@\Wﬁﬁ the v1éc@Fd éé?rbééedlpﬁlé‘@'into digestive
syndrone (I BS) ‘and functi onal dom nal paln syn
vnchrp;o\pgp arggnaon-idwesm\@sWé@rabpalpgﬁommegcwn@g@@astronntestlnal (Gl)
dlsofde?é that A0Sk Bhmehalibd usibhdi %we?'dksoﬂfervk’PBﬁs‘ a'hﬁngllaﬁﬁrh&ory bowel

produce _visceral pain. O her types of viscera
d'se?fiﬁblla% these, G'p%lwd%ga@u%ﬁ aavide ranagyefrdisrase rﬁé%tes the are currently

onIyQ’H&iér&tb@ RAfolRANMCRAMg! lnSre§‘|5kﬂ:t Rf FBDCgé’s%‘otbsobﬁaggé‘PFﬂflgx dyspepsia,
be noted that sone types pain have nmultip

irritagler Pee)gngromRy EBrﬁ)sa’@alfPrlSE!Oftﬁ' 2bdpmingy parrhswmr@nsr{&ﬁPS) and, in

resp@BtGOfaIBEﬁ Crehds didake Pifdiths &Wufé@ﬂﬁ@é cBRisn ah%‘f@vﬂ?&\t fegularly produce
noci cepti ve and neuropat hi conmponents.

V|sc§r?bggmoptl'wltﬁpqqqeﬁ wa@eral B%[p Angledeythe; PRI qugqﬁlated W|th dysmenorrhea,

cystmy%ﬁabanérgﬁh@taah peivRQqiaiier s, including nyal gi a,
fibronyalgia, spondylitis, sero-negative

(non-rheumat oi d) art hropat hi es, non-articular .
It shbbl@LHm{dtéHTﬁhat Somélipbs 8Ppain ARG ﬁ‘Mltlp&' 3EtieReRela%a1tkus can be classified

%n’KOSItIS and ¥ n’%OSItIS heart and vascul ar
in mﬁléﬁ an oRe PIRA: ﬁé’ ,93 kP a@gg@aﬁgprﬁ@ rpﬁye Wbﬁ%“‘cﬁp&ﬂ’ and neuropathic
compbhgitetion, mtral stenosis, pericarditis, Raynaud's
phenomenon, scl eredona and skel etal nuscle ischem a;
head pain, such as mgraine (including mgraine with

othauy@saﬁga.m.m@we wi t hout aura), cluster headache,
t ensi on-type headache m xed headache and headache
associated with 30 vascul ar disorders; and orofaci al

«  pablin iregitihdi RS efitSdulddskelataloldiserdend, nmcmdlfrfgl ﬂﬂyaﬂ@é‘t Hibromyalgia,
drone and .tenpor omandi uI ar of asci al pai n
spo@ﬂtbsr dlsr‘?@j‘? pega}tlﬁe (pprp-lrtﬁa oﬁ5 roﬂ?éfeér r é‘ﬂ” -articular rheumatism,

dystﬁiﬂmﬁbpﬂtﬁmglydobencﬂyﬁ%Iyrﬂyﬁh’&@bh@ﬂydiﬁ}bsmh,so provide 35
fotheseo[ir’é.. . o : .
© 5. PeIkaBbyascllas pRp) ingluging AN SAUSRGPY ANGINg) TYRFEIdiah infargtion, mitra
stenb$is epeticar@itie ARByHaat'e phetomendry BElefedsmardd skeletal muscle |schem|a
. phgr n&ce.uti c Ilsy accgé)@aﬁ{ge{ sol.vat es .t hereof, i.n
pr Bg Rain suchcas migral Acludipg migraing with aura ﬁgﬂtmlgrlalne without aura),
cluster e\eedadr@n tedsiqratype Headadier nmined hdirlaphe 2ROthdaadeny bsbciated with
n’gq\f d2006/ g82511 PCT/ 1 B2006/ 000222 12 al so provi de
vasql it
« b- b(ﬁ&;lﬂS})alﬁ nintlgihg 4dgntalpybimpr gtieolpaim; 2bythihgy Friodthn-synérome and
temporomaﬁidlbu%ar myofascial pain.

Accordingly, in a fifth additional preferred embodi.ment, the present invention may also provide
for the use of 5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate and
polymorphs and pharmaceutically acceptable solvates thereof, in the preparation of a
medicament for the treatment or prevention of pain. Furthermore the present invention may
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cansyl ate and pol ynor phs and pharmaceutically

acceptabl e sol vates thereof, in the preparation of a
worsdb/ogsent for the treatnment or prevention of PCHIB2D6(000222

noci ceptive pain. 5 1n a sixth additional preferred

enbodi nent, the present invejjion may also provide for

also g?l?(f/ tg-%?qgéﬁé se c%f I[25 Ssl)opy?t n%lr pﬁrcc))lp?"rmoﬁghyolh -M]qu%r] -amine di-S-
camgyiate ahd Spqt)amrphat andarpihapohcauticqls aceapthble solvates thereof, in the
prep%{%@c% Lo %%HQ%Lth 38 Weaﬁrlnefﬁt ?Pér\é@%rﬁ%n ol? gﬁrgﬂlc no'cace[tmve pain.
neur opsychi atric di sorders or neurod_egenerat ive
Ina %kt‘ﬁoidgﬁ&)ﬁal cﬁ‘é\‘b r&? leﬁ'n g&g‘%; tﬁ%‘érﬁ@?&f;%%ﬁér?ﬁeag also provide for the use
of 5- ﬂ2€§6ﬁ§fmethmle9ppresﬁmmmm g-yllpgpstireg-snome dinS-tBmesyateeand polymorphs
: r

ons BRI ALl B0 soNafarKERSE ) LRl ptfopescament o
treating meutarsy ¢hiatde |grsosdsirs of n@emdegmematmendnsorﬁenst slitableo nemditions may
. ' d

mclu%%@?deﬁlgﬁ?éﬁﬁ éJngBee gﬁéorhﬁ% hggg&%th@g@@'ggm 8@&8?53(5 %e% depression in
cancei pglients, emmwlcm oy Plaé@lﬂonenpatlea}sormdtewoeasilalrenfarctlon depression,
subsgﬁoﬁ‘%glesr pt5’r¥ rgssﬁa'ns Sélfgrgéﬁo ﬁ%qpfreﬁﬁ bvgﬁleﬂerlﬁ%ﬁrc'ﬁépressmn child

neuroti c epr ssi on, anch
abusg rieduset! rigPEgssionx pest mﬁughdenremon and;gmmra/ oltSmamsyrydrome), single
episd B Retuheki Rjo? rde RUEDO T Pderk e&ﬂ;%lé %’},o dd%fré’ PdepPdssive neurosis
epression (or rea tlve epr essi an
and nmp@aéemeaﬁmtmelenchw@@ﬁsmpa ingtiedindh enerewie, wglghtatqsenmsomma
early%%'hfng;'v&ﬁm rips cf?b‘?ﬁo?&nr%{ar Afohest g |¥§ o%??e%gfaﬁéorarrégctlve depression)
ric dep re si on; ar di er

lnclU@eg)rleerga%mi apgetlte eiamﬁssscenmau peychomotati agitatien , orbirfitebity, seasonal
affecglesgirlsgz &éileﬁ\nc‘i?g%g%%ﬁﬁévgegb%g@?g'r Fagggilaor‘aggd%tmamc depression, for
examplg, cienlan | givardes, blnvle@ilo%mﬂq and ceglethpnicadiserder conduct disorder;
dlsruBtWéerb%ﬁShUH Wso?&rd'tﬁﬁ{oﬂﬁmérﬁp" toh%lﬁ@av' St ttlon deficit hyperactivity

di st ur bances associ at ed retar
disorgleft (ADHDY; m@d&oeﬁhd*sturbmc&érassmatg@wgbmnial yetaidatior @utistic disorder;

bordé\'\(ﬁé Q@f%né?@’ &96\%191‘ Wongéﬁq:fe%nahtg%o‘?&éf é’ﬁ)ﬁ&%gﬁﬁﬁie%gﬁbh as panic
ani c i sorder wth or wthout agora
disorggrowlgpﬁbmtao% qg%mhohlpsgwrypmbl@yﬁh@utd}@@w@rpamc disorder, specific

phob?a@.ecfbrf ekamPBORpéEsHic hRImdXGHEBIR; s%@i%ﬁ'aﬁku@t an,aa phobla obsessive-
phobi as, social anxiety, soci al F dbsessi v
r

comRuisHRAIRITde, atr%rdj%qrde@ﬂrrcé@yw% gumnatiq stesiss @islo?gder and acute stress

dlsorB@rSt ahél 2gBRérazed! Iyl §96rders: aBRoAGHEl © 1abliit S%a@r’élo ical crying;
di sorder, and generalized anxi ety disorders; ﬁ

schizglijeniat ghd pathpp | RSYEROSE EisgidRE; foscwampdmréeh@pam'form disorders,

schnz@h#&ftlv@sd(éiﬁ@éré CdQU§9ﬁéiQil§ordér§r bR&APR)cRotic disorders, shared psychotic
hi zophr eni form di sorders, schizoaffective

dlSOfﬂ?@oP%hgﬂc deerdersnith delusienisaerrhallugipations pesychetic episodes of anxiety,
anxne‘g} §§§o@@[e% wnﬂh@s{y@ﬁ'oéi@ s heHotie mdéu%%roﬂ%@ sud?§¥§§'é%fé3malor depressive
|

sor ers wi th del usions or hallucinations, psychotic
dlsorg?;I @prdglrﬁ(|a§§9p|ate%ﬁw]hep§yc;gggcb(q;@(@gs \§iuch as acute mania and

depréssihhassosiateasyieh ngfér RRFHeH MBbE Risordeds RsStiat8y With schizophrenia:
0 di sorder; mood di sorders

depr essi ve
cating LSREISEE dB SnATHoE EMASEANA LY MeNGseh RSy fovement disorders

suchImagli akifgdfbs, d&%@klﬂéﬁb@”lr@ﬁ.ﬁiﬁ@l @érﬁlﬂal\/\fpb?bx%rﬂéﬂ 8yskinesias, spasticities,
sorde nood . di sord eriP oc:| at ed

Tourgt $ ‘?'B?n cott %ygp[or%e @e?%d PEII'I@IIC régﬁq)lsmgrame extra-pyramidal
movengdTit Odidoriaths bsulch Mag RARIGIAGEN-indOERB | rivenfB eHBBMers for example,

neurcﬂ%‘% lﬁcgqcesf@gﬁ@%q%%makl ne q_@g nﬂﬁﬁ%%ﬁér?ﬁp, vlég.lcrolgptlc I%duced acute

dystohta, I eeuraleticsiidubed MBcutSCaKathisiy, NBERORptiEALSOEY &itive dyskinesia and
akinetic-rigid syndrome; extra-pyram dal 35 novenent

di sorders such as nedi cati on-i nduced novenent
di sorders, for exanple, neuroleptic-induced
Par ki nsoni sm neurol eptic nmalignant syndrone,
neur ol epti c-i nduced acute
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dystoni a, neurol eptic-induced acute akat hi si a,
neur ol epti c-i nduced tardive dyskinesia and WD
weoeehe8P511 PCT/ | B2006/ 000222 13 nedi cat i on-PCTIIB20w5/000222
postural trenour; chem cal dependencies and addictions
(e.g., dependencies on, or ggldictions to, alcohol,
med@ﬁfoﬂhﬁhuc@@c%ogﬁualer‘éﬁﬁﬂl'raz&ﬁhﬂ?a? dab&RdehBigs %'hd addictions (eg
phenobar bi t ol behavi oral addictions such N
depepgRNcias om @roagcae&mns rig; algpkploBefoly cogaiser a@izgd@aemn@as nicotine, or
phen%ﬁﬁﬁ&%n@%fﬂaﬁ%ﬁ?'Hd@hch@r‘is! 3087 1EYan %@ﬁfc{ %blln and ocular

Syndr one, Hunti ngt s 5 di sease, er os

dlSOfﬁ?fﬁéU@B@ﬁuQﬂﬁ%fﬂ?rﬁMu isghentic retibapatay; M?Qﬁr’eeg §vmdﬂme Huntington's
dnsea'é'@r ﬁl@ltl&)f@r Sclerg‘éfse?{élragcorﬁgﬂw mﬁéﬂttﬁ?@ﬁ’g lg gh&jr@ﬁm'es sfPdke, Hereditary
Cerea@! iHamghage Bneih iAmyloidesiy of Ahe dDetelnyes. veertiral jamyloid angiopathy,
dellrlﬁlﬁment@ngg@-@‘ﬁéé bSgrtivé e (AREH Lhy Smﬂéstlc and other cognitive or

neur od egeneratlve di sorders, such as Parki nson’ _
neurqglegengra Wﬁord?ﬁnﬁp%?ﬁ)r'?aﬁk"ﬂﬁoé‘éa@@aﬁﬂ[ﬂf[)) Hmtmmnrﬁewsgase (HD),”

Alzhéi'rhéteﬁaféeaé%e@ehﬂ% dememdid, %en'ﬁizﬂf@ % e AlzhbRferd thhe! HEh or? disorders,
menory disorders, 10 |oss of executive funct

loss an@@evta/re fHB‘mQﬁt yasculge dementias dementiageef Mixed Mﬁ%ﬁUkﬁrﬁﬂ'd degenerative

onglrfj Qﬁﬁféﬂflé‘taby&:laté’di With "ParkifSBHY HiRedsts Yehrhfsl a‘é&&cﬁhted with -progressive
Par ki nson' s di sease; denentia associ at ed w

suprsisAR RAlsye demaitianaesasiatedyarithy copisale basal agg,%@raiuoed multi-infarct

deméMtlbh afcdhblicc Gbm@ﬁﬁ@'ordﬁﬁéﬁ%h@tﬂe%d 'Hé'rﬂe‘ntlé nfﬂé‘t’h@ﬁtla assomated with
errentla al cohol i ¢ denenti a or other %ureae

intraGHaTS GfciARTATE L 24Ea ISRl APTIFAeh WA LBMGIPTS disease, Pick's

dlsea%é n@fe‘éltz‘ﬁéldtcﬁkSB diteadd, FHer A@ﬁﬁélbie@ depReEib 2difsseV dwy body type of
ton's di sease, Pick's 15 di sease,

Alzhegt s GFeASa: roIRISE PaTL JSENa WiRRar R e (FRLR), head trauma, spinal

cord dﬁU@ntdeﬂ'uyeMa‘tEQS&séé%w dTOME hetPSusOkysténZ RliPRIralS neuropathy, pain,
sease, frontotenporal denmentias wth parkinsoni sm

cereb(rg-l-mlmqq@aalop:?tgbnamygtﬁqqpéq latergt $clerqsis ymultlple sclerosis, dysklneS|a'
asso¢latew letrﬂaépdhﬁlnéila‘geﬁﬁtemeﬁé‘pyt Rexntet rEtaktatisy, Skﬁmng disorders, including

E r al euro % erebral anyl oi

readi shgfig% thynaleys %B OB, 197 A iSQEP o SITEten exPressis; age related

cognitivd @eciies anﬁ)é&%ld&b‘ide?sl ﬁé&ﬁ?éptﬁil?dud@dt ;{Shrﬂﬁ&ﬁf'@rﬂetardlve dyskinesias,
ntal re on earnin

t th
and G988, a0, ErIonia ey HRge Bt e s, JEPTESt AL Brsifame  Bbromyalgia

syndr@hfef;)rsﬂeﬁs nidbnﬁndﬂicé%ﬁﬂ:’cnﬁé digorddre e QXIhSI@é?rpiow&:tmaemla) vasospasm
amesi ¢ di sord

n| tive decli
artfein i 35 EorebiRl clascy S n SORDSHT Tara: 98 yLRTnaL frag, disorders
(involing eltatiges aindmoatiitp narel Bé@émﬁﬁgem{eathéé@aahéom@%lﬁe paln chronic

paroﬁﬁ@gﬁgghﬁ%lgas gﬂ%ggeﬁgsgﬁapggqry@qtg ﬂgr %lsomsers) sleeplng disorder

(catapigpgraptichack. i naem a), vasospasm (parti cularly in the
cerebral vascul ature), cerebellar ataxia,
gastrointestinal tract disorders 25 (involving changes

In a furtheptmbbdisneat)dhe pegseht dngntionl atkiithallemdaEbE the uses recited above

wherfh rleResy SabBey AP aBP UM LS AR i Eapies 8 Scamsyite is in the

form sizeemnnhyddateorder (cat apl exy) and shock. In a further
enbodi nent, the present invention additionally
i ncl udes the uses recited above 30 wherein
Activity at(tBR doEamibie R regkptdr prag byl deberpiivad usingy ke rpathods des2ritted in WO
] i h rm of a. nmonoh drat
2004@8??(/?”}‘5&(;& Xrlo Oo“?%f%ﬁnﬂéé}ﬁg § é%%{%‘?e >§|ng ethg ex ﬁe[@R 55)-5-
mEthyls‘i-p@pylhmrp’r@luhr@dd;]pyfmmabmé UHS\@'nsylate monohydrate has a functional

potency at D3 receptor expressed as an EC50, of 21nM and 476 fold selectivity for D3 over
D2. Selectivity is calculated as the D2 EC50 value divided by the D3 EC50 value.
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2004/ 052372, which is incorporated herein by

reference. Using this assay, 5-[(2R 5S)-5- 35
worsbys25d- pr opyl nor phol i n-2-yl ] pyri di n- 2- ani nePCT/IB2006/000222

di - S-cansyl at e nonohydrate has a functional potency at

D3 receptor expressed as an 0, of 21 nMand 476

fold selectivity for D3 over D2. Selectivity is

cal cul ated as the D2 EC50 val ue divided by the D3 EC50
Suitable assayS\OrxEdSHIEaS tHe GATY 6B3P6ONMPO0AAY of thé iBuertiablire various pain
condﬁ%ﬁ?&%ée‘%m@e%‘@eﬁé@m ng the utility of the conpounds of

e Invention 1n vVarious pain conditions are
descri bed below. 5 Neuropathic pain The activity of a
n N the treatnent of neuropathic pain may be

Neu"r‘?gasurgg according to the follow ng test protocol. 10

Ani mal s: Mal e Sprague Dawl ey rats are housed in

The SiGPSHa EripdRUTRIR Blind R neltiBine palinay e liie gocording t
the foliopiinautast pabtocelxperi ments were carried out by an
observer blind to the treatnents and i n accordance
with the Hone Ofice Animals (Scientific Procedures)
Animaist Medes 8pragse Cravdey cats;ereslncNSediimgrdupjs uhl ai@@ls) aneatept under a 12h
f ' C V.
Ilght/HQrQethclg Oél‘gésjﬁg%z@?gg)g elt-sﬁgf?o%ghd g\fat eénf;]‘)}edtl rrpg\'i e%)g\&i:’rﬁents were
carrlt{@Behtn@t en opservt blinduto tAe pesatmernds and nrmmgcm'dammawiﬂy thenHome Office
t auGR rs of pain sensation like
Ammraﬁ’ (ggi*égiéfg:ﬁfrlen rra%s) ﬁg?%&gg 87-107, 1988). Animals were
anaesthetised with a 2% isofluorane/02 m xture. The

Chro ic Estﬁbﬁ?ﬂ) ibihy t S38YER nBIHEpst g dWIt ghal%

The ﬁ@h@bw@\cmetqu)waﬁ rerformed ashreviousiy Heseribed by Bepneft ankliXie (Bennett
GJ, RBYK, %ﬁﬁggﬁ?h@ngﬁéﬁéﬂtﬁwq rgtlﬁhéﬂ?o&wegq%r&'éré of pdlA $&nsation like

cone. in was cut
thosg rﬁagnbdfheﬂarrhé’a@o’iawm&?ou é%g&i n‘wméls\/va@reemetb\emedt méth a 2%
|sofld&£mz|/(§2 ﬁﬁxtﬁrléeTﬁ@f&%ﬂ n_r%HRh%as HassPaid BWW% |od|ne Animals
bi ceps fenoris ou nerve was freed proxi mal
weret thep Heanséqread; to at lmm%ntb%rml%ﬁﬂanbyt faisteet durgticno pt dss procedure and
anaer@@s'é rﬁé]ﬁtal?u%ﬂ‘d‘énﬁg"gurbgr% \)’h?é Y\SS&@&H Yhé iskih@thsQidt afhg tline of the

|g . Sut ure was pu under th nerve usi n%
thlghbem%eme &ﬁ@ntqneéplatw pee n\we eKPRﬁeduﬁt the griqigtof the thigh by blunt

dissechn $ABOGE bRps ff@fh&ﬂ@%&h@%ﬁ%ﬂeﬁé‘%& tiedly Jr'&? n]al to the sciatic

procedure was repeated until igatures (4-0
t”foWé'P@ by bgertipadeicopsaredaidhe lﬁ\éwﬁewethw rtenveaamtwftfdmw of the thigh.

Sutu?eO%bn&llleahﬁwdel“%@'rféﬂ/é’\@&ng|f@ﬁ:% I ghd {lé’d"?ﬁsa 3chid Rt until slight
wound treated with topical anti |ot|cs

resistanee wies sk and tbswﬂwb'%u@&s’ ah%ace@urﬁemasasaww pptil dHigatures (4-0
silk) WéFe t@cﬂb@i&ﬁamﬁd kRN OE with a?g@xﬂ%rﬁ)sb&&ﬁ@ﬂ?fe‘ ih@§6& was closed in

jection of streptozotocin fresh
'avefa ,aggg]e\ywqdﬁre@tng)glm t@PFP'@”&'B‘PY'?ﬁe Strept ozot oci n
i njection induces a reproduci ble nmechanical allodynia
vvlthl,n vveeks Iastl ng for at Ieast 7 weeks (Chen SR
‘ guroRathpin thesiat not hal ami ¢ Tr act

Dlabé@bl R/\%Sndﬁb‘éﬂcﬂyaé ﬁﬂngtﬁtPad&tﬁ)h@él' |ﬁjeHﬁ>W &Fh?ﬂebto%ot%@inrwbr‘ﬂg/kg) freshly

Rats. J :
dlssolved in 0.9% sterile saline. Streptozotocm injection induces a reproducible mechanical

allodynia within 3 weeks, lasting for at least 7 weeks (Chen SR and Pan HL. Hypersensitivity of
Spinothalamic Tract Neurons Associated With Diabetic Neuropathic Pain in Rats. J
Neurophysiol 87: 2726-2733, 2002). '

Assessment of static and dynamic allodynia
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35 Neurophysiol 87: 2726-2733, 2002). Assessnent of
static and dynam c al l odynia WD 2006/ 082511
WORQT6/08B2@06/ 000222 15 Static all odyni a. Ani raiTHB2®6000222
habituated to wire bottomtest cages prior to the
assessnment of allodynia. Staygc allodynia was
Stat%\(afﬂb c,'ed by application of von Frey hairs (Stoelting,
Il1inois, USA. ) in ascending order of
A"'"?%? werg *a?béuatfd to wige bottom test cages arpr ta theasdessmant atallodynia. Static
allodyRiat vk dVafiztet bﬁéﬁﬁll@@tﬁ)n%f‘%n m%mm@tom V\V@cﬂl Sélgylglno:s USA)

halrvvasaog)lle to the paw for max| nmu

in agerpding grdefof foRrea(R8. s d<dndes. @cdgr teand Zﬁgeams) to the plantar surface
f hindl toads 2Baéh V&SP

of hind RS shed, t hg??)?\}\r/t o apited g‘é%ﬁ%?‘ﬁ?ﬁ’ﬁx'm“m RY Bsgc. or until a

withqrawa|£esPoRgs oRECHRd.o RNCE hat witidsawale eesaonsa tth daavexl Frey hair was

estaBlithed Uthé%blﬁ\%é Ye-Wsted, SRRingSNw mer\‘garﬁéﬂutad?cﬂ\tr ﬁ]e' he that produced a

%scendl ng force sequence uUntil no with
withrapaly Aad Subse auentlyet the serainiag fipents i descending fanceasequence until

no wnﬁélﬂawaﬁod%btréd t The h hé&§aes %PZ%gﬂlﬁteHhh% pé\ﬁ QE %ﬁ % %ﬁ?ﬁ@ea response,

Eac ani mal

cut off poin
thus; fﬁp@ﬁ?@e%ﬁnew off reipt- | Bags animabhad beth hloﬂ cp@wsetqstederdthls manner.
The tIéwesk iagidunfof ﬁﬁé@?&ﬁlr\é@% r&&?%%gpﬁﬁem ch‘bmydgry\sf‘kaw Juithdrawal

ranms. Static allodynia was
th’eég’[dp&&gbd{‘ gif?m%\n ﬁt?&F@"P%ﬁ?owa%eefwdaas rreseniliftanimals responded to a
stimlilés &f, bhiass thag, 4g’\ﬁWH“|dh i %\HOB@&BUH H§|vé Pats @Flglﬁ I\flﬁtB??&\ﬁbl?édHughes J,

, Hughes g
3'"95/LPP[9°EME° @ﬁ%ﬁ'@g%?ﬁ%m@wtwmae@al allodysig i rat models of
neurbmatmatpanﬁdﬁé SepighaligtEsy GiBfrdh pAmBAj éénsérg%efuhﬁx\é ? Pain, 1999,83:303-
11 gnal l ed by distinct primary sensory néurones? Paln,
) 1999 83:303- 11). Dynam c allodynia Dynam c all odynia
was assessed by lightly stroking the plantar surface

Dvn of . tﬂe!htnd paw with a 20 cotton bud. To avoid
general notor activity, care was taken to
Dynapeit adsdyntawas aﬁe@@@ﬂw oty strokihy thHEaRbhtd AL Gfhck & $hd ﬁ'iﬁ& paw with a

ast two neasurenents were taken

{
cottofj by, .0 a??@ 6‘%ﬁ°ﬁ‘i"“9 t%@ef?édﬂOtef ARHYIYh cREH MESetrker tohperform  this

procgiune Vi ﬁuhﬂi habifatddarainBst Wetdlnot attiveNAt lebSA%bI rRdhsRsments were taken
r ocedure was term nat ed

1 bited th n 1
at edifiinss, P 21 Zien S L PP SR AAPE Il ewalgBieney (PWL). If no
reactpm was/\exhibited weithinr E554EetRe phiRed @t twaid té«ﬁﬁ@d’f@@ﬁh@gnlmaish/vere assigned

vis YTRGAYEF AT, X Al Shel bk s ot Seer s s et

flinchires pio fhickérdy bthehmvmomynamlstaﬂlmanSWéﬁstobhﬂdé”reaNgS tef present if animals
cice

strokin
respdy RIS e kRuh SR WIE B Bsc Sh pimimanno birecis Giaigehal. 1999
n00|cept|ve pain may be neasured according to the
NocuE Ji'g test protocols. Hotplate 35 Experinental
roce ure Mal e Sprague Dawl ey rats are pI aced on a
hot plate (Ugo Basil e,

The activity of a compound in the treatment of nociceptive pain may be measured according to

the fol'lowing’test protocols.

Hotplate

Experimental Procedure: Male Sprague Dawley rats are placed on a hot plate (Ugo Basile,
Itaiy) maintained at 55 + 5°C. The time between placement of the animal on the hot plate and
occurrence of either licking of fore or hind paw, shaking or jumping off the surface is
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Italy) maintained at 55 5C The tine between
pl acenent of the animal on the hot plate and
wopowenssnce of either |icking of fore or hind PEEdB2006/000222
shaking or junping off the surface is WD 2006/ 082511
PCT/ 1 B2006/ 000222 16 rreasurféi. Basel i ne nmeasurenents
S f II n
meadlied AERsPRHE oS TR Suf 6 IR Bl Py refheosed ollowing arug
adminhistretian. eShe sutswt tirae f@has platen tibertcesps eetatt 2Ct 8&Nes to prevent tissue
dam ge. 5 Ovariohysterectony (OVX) Experinent al
ocedure: Femal e Sprague Dawl ey rats are placed into
an anaesthetic chanber and anaesthetised with a 2%

Ovaﬁowgtg%%[ﬁgﬁd\qaz m xture. During surgery, anaesthesia
ia a nose cone. OVXis perforned via a
mdline incision (2cmin length) in the 10 Iinea al ba,
et .
Expeffichih rBCadlt-TRomad By Fowd) WU, oue! Pk Rl gpaesthetic
Chana)es ang heaesthatiped withai2du ofludinaneol@y inbduren Ebuungaswge@r anaesthesia is
1k e . osed. us
mainld¥El) S EHER cohB? POR 1 Peiitnel, o' B BEGIA2H8 i genpth) im the
linea\adaan whllsjlth@smmamm| ahedt plankete rTremvgearyhgzamerAﬂ; andicemx are ligated
I d, i.gl
with B Of’sqnlg,l %qﬁz;bsb Ee }oélv&e%{ﬁh tcg ﬁ]'u?.h 2’ﬁ§ r?ggril{%g%{dsuteﬁ% Gfe thelSemoved. The
abdoabr@ai MiaH 8 clpertlusitgs4 einple mtesruptecisutieds and e S dosedisirg 4 wound
a { Mo b
clips. tlmmél(ﬂg%l'? 8@%’{%@ '%ﬁnﬁléo Qﬁe Héc?e% @ﬁg&l\gg % );HD%S% &%%bers Once
the a@maimaatre@pwqdqfwmm énmﬂhﬁﬁeﬁh% abdlorninal tbndycbdstums are recorded in
0
30 m 8% ShVauR i i PUstBre s3HARE imBhaHbelyBAGonragion of the
muscle gf e asbgoasﬁe aseegiatee with Gnvmrd mreuenentseef the hiral limb, stretching of the
P. I e
Doy SRE Edlidkfing @ e KU URORR STl B, PLACH e bBRaviours i
scorgdsasf oneopastise/ 02 ni xture. During surgery, anaesthesia
is maintained via a nose cone. The plantar aspect of
the right hind paw is cleaned with 50% 25 et hanol. A
Brennatm | ong | ongi tudinal incision is made with a nunber
11 bl ade through the skin and fascia of the plantar
aspect of the foot, starting 0.5cmfromthe proximal :
EXPe@ﬂ@Qt%PquﬁFéUWeMa‘%ﬁﬁfagéﬁ ynigts agaplacachista ae @nacithetic chamber
and Eh@ébtt}?étkéd EC be2des ISShl?oYé'ﬁee@l st'nﬂﬁuieor%ﬁﬁlg ér?,c'aﬁgéjsthesm is
| ongi tudinally, the nuscle Ofl?ln and inse tIO% emal n
mainfainescyia appeser Cangenti Blaniar aprast @k thel Boht dincspaw ds cleared with 50%
ethaﬁﬂf' ﬁl Tichh Iﬁkgﬁﬁgltwlﬁdq Virlcl¥RonSs mé'd@ \AﬁMt Lﬁﬁbdé?fﬂtiﬂ (?qﬁ'q)l\/gp the skin and

no-| odoacet at e -I nauce

fascig OO\H’@@afBFfdasyﬁFta@mEe fob "c$®5cmafr}aﬂ the progimatedge ekthe heel and -

exteridinge fowkr@aRe théd. S BHeC pladfafis thgdde & eYévBQd usin force%F and incised
Iongn&pntObarbltal Injection site is shaved and cl eane

tallyz 3bs é‘i?tl'?&h‘—owlg"wnﬁl'nses@no'femﬂ'wrgwutﬁ\ftm haempatasisewith gentle

presdube, ithd §16h RiddediWi® tivb Ql?ﬁdplé.‘ B&resQf Bfaidkd 10 & 29G
needle. 7, 14, 19 and

Mono-lodoacetate (MIA)-induced OA model

Male 6 weeks-old Sprague-Dawley (SD, Japan SLC or Charles River Japan) rats are
anesthetized with pentobarbital. Injection site is shaved and cleaned with 70% ethanol. 25 ul
of MIA solution or saline is injected in the right knee joint using a 29G needle. 7, 14, 19 and 20
days after the MIA injection, train raits to measure the weight bearing (WB) without their stress.
21 days after the MIA injection, the WB on two of each hind paw is measured and the WB
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days after the MA injection, train rats to nmeasure

the wei ght bearing (WB) without their stress. 21 days
woefobees2stie M A injection, the WB on two of eadcThiBRae6/000222

paw i s neasured and the WB WD 2006/ 082511

PCT/ 1 B2006/ 000222 17 deficij7zis calculated as in
defi citﬁs%ala'aﬁté@%s €10/ dB% rfe' fhe \W@ YEri valBé %sV¥Salue’. Arrange for

experinmental group even I'n

expeigestal egraup oeventy mepovaﬂer@tl@mopfppr@pwelueaan@.prﬂbneewatuee After the
admﬁ%’f?aﬁk?r%fr t@%}t cgﬂ\ﬁgtxnése&tveﬁfafgpmé"ﬁﬁ é)ﬂrqu %alagcl,h%n& Pgw \&ga Wasured.

two of eac paw was measur.ed. ncer paln

These experinents used adult mal e C3H HeN m ce (N hon

C c%l,.g dsgbgéiloka Japan). The mice were housed in
an an with National Institutes of Health
guidelines in a vivarium maintained at 22 Cwith a

Thesks B ﬁ‘ﬂstﬁéa%%gﬁ‘%éh% égﬁt W Kuﬁ%V(Nlr?on e Wd%kg Yodn). The mice

foo wat er € sar cond 1njec
Wefeph@'ﬂ@ﬂol'n PSeerdanges wbnNa@%@f|'M@Jte$\quehealthdlwemsoﬁ1 a vivarium
mam@&ﬁ@f &l22 @\ﬁﬁ? hesi u%ﬁé?nﬁf?lﬁ Ilgﬁnla—hé‘rtk é,gaeoéndh\ﬁ&fekqﬁe"mood and water
(29, a superficial 1ncisio
ad Illytygp I YEr$graonta ipigctan protogsi Lﬁsgd Niap dese desasibed. Aftes induction of general
anesPrﬂJsﬁJ Wit ahl |Eﬁé'|§tr5n W&oﬁ&%‘ 6:5%?‘? didlAndifiEn v%nﬂéhg‘?’n the skin
the distal fenur. au e needl e was Tnsert e
overlwwe the patellas uging Mora éﬁ'é%ﬂﬁ@ly f}ﬁ' pataltardigagent was ¢herheut, exposing the
condRYd W ki Hls@ﬁfé%urtﬂ 3BLfRRLE n@é‘dléw g u?éert%gra? tr@kb&%f the intercondylar
fter the initial core Wwas dﬁ
notchygad irde the Hegwlasy canal fq ﬁr&atep%n w;ayccvrﬁtnathw 8ﬁrethe/mntval core was
mad@ 8-19RadRPR R ABs Viﬁ%%dttberﬂa@ﬂfe ﬁ'r?él %tiﬂv%ﬁlnio 'il%uBgne A 0.5-mm

bur in a Fp@eumatl c dental high I ece,
depressiafe was ehawﬂans'm%taeﬂi\@lfWﬂdo u'tms ajmamavcesiental high speed

handpleds; to e a¥%e@ﬁarﬁcﬂélérﬂléﬁ‘foreﬁé%Ha@'res'wglhé ‘(‘r%ng 98 Aﬂ g-minimum
sham i nj ection) medi a containing-1

esseﬂtﬁ'éﬁ?%|(§'9”§ar886'i‘?a!"k9§{) iy qr ZPekli wadiaTsantaiting t1u?<150 2472 osteolytic

sarc&ﬁé et QA%rucBQCFWé Elkure '@ilé!ét%ﬂdRoé@ﬂIEOmry‘lamdegék%)a |nject|on) was
20 ected using a 29-gauge needl e and a .

mjecgﬁgrqs“'@ea 2 gaw%me PREhR APLCoTYNIBES- 119 Riavest @@k@gﬁ;of cells outside the

bonebméeinjet:ftﬁw $if) W53 LISskaSIitredea r8$|ﬁ’sf§ﬁ’oW!dttﬂ %Htélwrpgﬁdﬁ‘wnth filtered
fol by copious irrigation with filtered

Watew\{)/ﬁan% I°l9§HrreeW€\%§°'%i€YﬁdeV%G9 @stonyounrd 6liRfo(Regtap Pigkinson, San Jose,
Calif6RRY1\WBUAA Sk WP renSvRd B 8sy 5 t@ﬁjel/élﬂrrﬂéﬁérenéwlﬂdbéﬂa'v%l testing.

were renoved at day 5 to prevent interference wt

behavi oral testing. 25 Assessnent of static and
Assedymani of stitic @ely avgardit alibdynal | odyni a. Procedure as

descri bed above for neuropathic pain. 30 Dynamic

al  odyni a Procedure as descri bed above for neuropathic

Statipailotynia35 Radi ant heat paw withdrawal WO 2006/ 082511
PCT/ 1 B2006/ 000222 18 '

Procedure as described above for neuropathic pain.

Dynamic allodynia

Procedure as described above for neuropathic pain.

Radiant heat paw withdrawal
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Experi mental procedure: Thermal paw withdrawal is
assessed using the rat plantar test (Ugo Basile,

wol 2084/¢825f101 | owi ng a nodi fied net hod of Har gr eanaaBeG06/000222
al ., 1988. Rats are habituated to the apparatus that
consists of three individual, erspex boxes on an

oL B T P e D APl o 0

BasilenfalpefoliGwing taheibdified mettioceinafi I-ng(ea\/&s) etaale 1988.0Rbdslare habituated to

the %a:gg{,az%sl[ f?\afggr?fgstg gﬁhﬁée cl:rﬁtXL Bgrgg%} bg% 2&‘[ gn %1ev%%d glass table. A
mobitadidnt helatsawceds Iczatel tmdenﬂnle tabtla@nd fieased bnigtthe inind paw and paw
wnthc‘{m\gélelg eﬁtglséﬁ QB I):%?e i?cf‘éoga?c% qng@glggar{:)g&tggn%iig%up mmn-m)? 225 s.to
prevemxms@ue mmb; 1PN are té&nm@hmebéar'bqtg P‘E)qopawWﬁpa¢h animal, the
roce S A& r [ -

meaf P S g Bl Rl TR i R RS ALL & catrate o
give beBNEbf afdroxitnately 1&s.r uments, Diss, Norfolk, U K).

Rats were positioned wth their fore [inmbs up on a

perspex slope and hind |inb weight distribution was
Weigntdearired vi a 15 force transducers under each of the

hi nd paws. Each animal is placed in the apparatus and

the wei ght |oad exerted by the hind paws is noted. The
Expetinfidreal gmosedure: Weirgdis abeeexarmiged for hypersensitividyl iroihe weight-bearing test,
usm§ %ﬁ%‘lﬁgfé'cggrger}gstepzl_ tw?oﬁwelfuizl un(én@. sesd}\loﬁalw LM Iﬁé’t@ were positioned

nor ma const | tute
with ttiaeiv foeet lambs2@p bm Bl penspek slope md ﬂnuﬁmtﬁnmwengm dlytrlbtﬂtlon was measured via

rcS SR ek GO, S ELGER BT i e o an
the @Eiht Mehuc exbrisei gy thehbindi payvalést neteds The diffesenvil i@ weight bearing is

calcgliayéﬁyeééo%]gc tagtﬁgL t% éfr%(r:% | ﬁ&?&)%}é@f%@?eucgﬁélé@@ppm (normal) and

this terstitiddsathe ey data. 100 pL of liquid paraffin (Wako)) is
injected into the rat's right hind footpad. Two days
after the adm nistration of CFA the changes in hind
Inflavanvatoey giain 30 di stri buti on between the left
(ipsilateral) and the right (contralateral) linbs are
measured as an index of pain by using Linton
Thelastidlyat icompeend ipdbetregtment ofrinflammataneraiamaywe rpgsurerhgecording to
&E‘% | suspended in 0.1% MC (Wako) is
the{ogg\kmg?%‘irp orally in a volume of 1 nL per 100 g
body weight. Each animal is placed in the apparatus

CFF@HQUEJ@N#@M%@%HJ\QE&&§H%?sd by the hind paws is
A 4 hours after drug

adm ni stration. 35 Car r ageeni n-i nduced nechani cal

Malgg%«fkl &ﬁ%[f‘r td! a é‘fa%temvgmi)&(t OmlibOB% J)fBIaIPtQﬁfa@@Q%ZTuberculows

Drats are d overni

H37|-B45éDti¢cgb@boaatp§es)n@G@%ﬂLW ligyie papAfim Vdako)) 'ﬁJI@E?t% inte the rat's right
hlﬂd‘?({m_ C"I‘Uvba&?grﬂﬂ%r % %dmnlﬁfatlén % \UPA, 3Ré lé:hbﬁﬁés' A hind paw weight

sal i'ne, Zush test.
distribution between the Ie (|pS|Iatera|) and the right (contralateral) I|mbs are measured as an

index of pain by using Linton Incapacitance tester (Linton Instrumentation, UK). The test
compound suspended in 0.1% MC (Wako) is administered orally in a volume of 1 mL per 100 g
body weight. Each animal is placed in the apparatus and the weight load exerted by the hind
paws is measured before, 1, 2 and 4 hours after drug administration.

Carrageenin-induced mechanical hyperalgesia in rats
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compound (1 m of 0.1 % nethyl cel | ul ose/ 100g body

weight) is given orally at 5.5 hours after the
woceaswgEeni n injection. The paw w t hdrawal thpeshBiode/000222

(gram is neasured by anal geS| nmeter 5 (Ugo Basile) at

3.5, 4.5, 6.5 and 7.5 hours er the carrageenin

It

LTy IUTVIR i
unjemhepmaWpaamgwim(q Cmi ielf 1?/onW/tvf$@luﬂan lnTsﬂilnBaZushlkagaku) The test:

comP%}gﬁf @a3| f(’) Q%@éth?%élﬁﬁq%%ﬂ O’d? 'begyl%/gghfﬁé %upérf"grtaﬁy at £5hours after the
carrageenhindiniestiors.i dte mawwﬁgdrewelemr@houl (gri(ﬂl)9887iea®redaby yanalgesimeter

(Ugd ?ta§|he 8, é‘ani’sté‘@tfr%p 8 hdue ﬁé’rpt%aéa‘ﬁ%gleﬁgg r‘ﬁ?&@bs F?%.dau LO. &

é i ndi'vi dua er spex foxes on &

Selittbl. | ArchrlatiiPaatmanegyn. sﬁdr@;@%&sﬁ@?‘)at ed under the
tabl e and focused onto the desired paw. Paw
vvlthdravval IatenC| es (PV\Ls) were recorded three tines
g i s : ralgasianitl Hidl in thenRat nean of whi ch

Thefgﬁg Fsg%\%ggﬁ%ﬁ'?é{)b%sé& asﬁfgftﬁe ?é}dpléﬁtgp}ﬁxﬁ'(ﬂgo B3R, CUMerio, Italy),

a at e ive a
acccmglgg é&nan‘aetépsi maglified; by Hargmvcates al. T6988) .cRriafly, rats weee habituated to
the 9 gﬁatt&ﬁ\sﬁ{e@in&fa(hreez PlaRidudl 33(8?;9)?%&%‘%0; 1248 %able. A mobile
serve a carrageenan was |
rad'anithqap lsawicarwgs (oceted yndepdherighie rnd rfecwaegmntmthm dgsitgd paw. Paw
wnth&k‘é@ap@%‘ﬁh’eg ?PMQP\Wgﬂerl'géoreé e mﬁéﬁfotr B hing Eéw?@!séach animal, the

adm ni stration. |scera pal n e activit

meap @rpbishdeprgsenied bawﬂﬁéqﬁtlefband/ﬂgm 8indlpawsi hherappasatus was calibrated
t | t

o SR PAERGf ARy) D L1 ke 810G R GRGE of e

zong; @R REC Fut-off was pbsasveds kanebda mr%egwa%m@fctedt intsaplantarly (100

' : d [ AC : t
. %) R e T TR B ot sprosuliBt B FYES NG 2 e pos
admimiggstiomdel (Diop L. et al, Gastroenterol ogy 1999, 116,

4(2): A986), a |IBD nodel (Cenmett D, Markham A, Drugs

2000 Apr;59(4):929-56), a pancreatic pain nodel (Isla
Viscaral paisp Med 2000 Jun; 61(6):386-9) and a visceral non

di gesti ve pai n nodel (Boucher 30 Metal, J Urol 2000

Jul ; 164(1):203-8). TNBS-induced chronic visceral
The aptl\@my»ﬁa&omﬁoum 5 theytreatmentafpdscerat peial mayolremegsured according to the

nsion in awake rats, previous injection

follog/?JgQ@é&trc?Ibﬁclilfr obenzenesul foni ¢ aci d (TNBS) into the

proxi mal colon | owered the visceral pain threshold. WO

Sev&gpﬁfogéggé}él aE’Q%Ieﬁ%%@érﬂ@&Z@% conthdRb 64 bﬁé&lvér}qtreatlng disorders of

I’TEt ods: ue- Da rats are used

the ypgaral Jhase nw@legeac equerLPSc@geeh (Futamesgutl 2t ébl J " Pharmacol Exp Ther
zoo@ﬁys (ﬁﬁ@?!’ﬂ) e( ?QBst&sel gﬂop o eé’é)U@bQ}JeMter&b_JzWéggQWis 4(2): A986), a

under anesthesi a

IBD qwlea&ﬁla@e@@ rMWE@am Ap.Drugg 89%#«&259@) 929-88) Rgpancieaic pain model
(IslatAg, Hb8H Rrelii2en0 Abn; E'N%?séé@) HEH K@u§c8ra¢hbﬁef§bst%}é p&n m%el (Boucher

al'i ne of control rats, is 5 performed

Metlﬁ*ltbu’foﬁéoqpr&lﬂﬁﬁ(ﬁ; '20+8h wall (1 cmfromthe cecun).

After the surgery, animals are

TNBS-induced chronic visceral allodynia in rats

In this experimental model of colonic distension in awake rats, previous injection of

trinitrobenzenesulfonic acid (TNBS) into the proximal colon lowered the visceral pain threshold.
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i ndi vidual Iy housed in pol ypropyl ene cages and kept in

a regulated environnent (20 1 C 50 t 5 %humdity,
wonobéiod2sght 8:00 a.m to 8:00 p.m) during 7 ceyTsiB20¥5/000222

day 7 after TNBS adminis- tration, a balloon (5-6 cm

length) is inserted by anus, ggnd kept in position (tip
Matétaldahd fefhoelsC Malel S%E@@awsr)atsb¥ret FRHPhd aﬁmﬁ%t Fr%t fused 3 per

to the base of 'the dm nistration

cage 93 repylateshenyiraamest (|88riac bpwéa t15 % muniditye with dighiod:6mam to 8:00 pm).

A 0
tdéysd etgﬂ?g@%;\@gt?laﬁa Raﬁn'mﬂ:‘ b@ /k§ F?% Hce 1%'"?6? 12 mglkg ip.), the

of
'"Je‘%ﬂ*ﬁ?}-é TREeh(G8t @ﬁ"‘@f n; ﬂ\hlaa?l /<1)a§t' |S|45”93®1 5sm'/'EEﬁcf¢r control rats, is

perf@r%f‘e'dqnt@fthé Préxithal ddicht \95“5‘11?22 'f%ﬁ@\(@tde@hh %ﬁ% rtl?eegurgela animals are

C{&J grd barostat. The t
indiviquafly, Olgﬁeeggapb!pwwene GRERfRLKEPhE 3 T at%a@monmlent (20 £ 1°C, 50

t5 %qﬂlnlil&@t Wath lightslod BQn QY S p.Af) &Jrﬁngein@éy@nAi Fayt f‘gger TNBS adminis-
i sconti nued. The colonic threshold is ‘deter

trathﬁ, taet?a"ﬁ%ﬂ 5P ﬁghlgggtm IS mge;tep@yrar@?darggkqpft |@p@&|@ﬁg@tlg@f balloon 5 cm -
fromt tlne aﬁﬁe)eb@mmd theLE2thdtadisced Ha%@toalth@yametﬁ&%':ﬁh%frét)’on of the test

eritoneal injection of bacter

t .
°°’“P?‘b’15‘ '663% P arN Before i) caipnic disiensionsiplet Bei brtlaeris progressively

mflafeG(Hy@tepsZﬂ 5%@“@(%‘ I@Pd) TroB k&S 75 ains Hg'\/@éc@\rétéﬂ 8t iAfifdion lasting 30
are surgical ‘I?%Egr epar ed

s. %Eb&yplsrﬂ; &GI8 @step%ﬁ)% |sdg;cg1trog fhrdandasd bgspstat The threshold (mm

Hg) bcﬁrtds@ﬁ@dls foane Q}esbtmjeaﬂﬁérp;)b?o@uce%gg@ hﬁf)@é’id?@nél%rﬁtéga{o}ﬂ 9and the cycle
u
:

t
of d'é@@ﬁ‘?ﬁ 6%81;:‘? écqnﬂﬁkpegﬂ@ GoIPNn e@ms figteranned, after performance of

four oyidsisfelisténsibrssiithalsti@. aniti@t  superior to the inguinal
|1 gament. El ectrodes are exteriorized on the back of

the. neck and protected by a glass tube attached to the

LPS$iduged Asttall Sergsrsitivitginwiagiual | y housed in
pol ypropyl ene cages and kept in a
tenperature-controlled room (21 C. Food (UAR pellets,

Intrapgitomeal infectios o) bWiM@bOl%&CMTW' (0rS) i*db Al shdiwh tSfhduce rectal
h El ectro%ﬂ%ra hic recordings begin f| ve days after
ype&]g%s‘éﬂp & "@ectrical activi ty of abdom nal

striated nuscles is recorded with an

ctr encephal h machi ne (M ni VI I var, Pari
matefaiC B THEFRIS L ARRERT oS Sk (orfared o5 RcToimypaiatys rats are
anadsmmltedetm anteapesitapieall Mjectiors ofakerohagine (8 BEMgART SAd Qfetamlne (120

sis,are rec ed as an i ndex o
mg/kgbdo%e?laﬂm%pgn&r Q&q Skgtro‘%% #es! %ﬂ%'%ﬁﬁc@ﬂﬂ@"a'ﬁd‘f%"a' obligue
museuiaturel msedupamop:]cﬁmbnmgamm NgaraerftSERBrcasERE %&te*uoﬂfedcdﬁ the back of

t he or tu

e 80 Bhoyp AL ot B GksS BBORaRE 752548 niBls s Bicualy housed i

polypcmpytmscagasearwc?ep;:tummemmratme&opfratgedu?m farcy ¢abd \5\0AR pellets,
. | N Ooraer omnlmze

eoindf K EaE) BhwhEE Bl ERRS 01 °Ly et et o

during experinents. The balloon used for distension is

oSk e ATRLSSRTTN P S 1 S £ S5 avorin

striated geusclesnis gécdrtied hmh Iamoeiec(t@:enne;ﬁawgﬁmr machne Mind Iwg) Alvar Paris,

okl 5 D kb % G e B, BT ) and o
papep sprAd e Ji.6/enimini $pike bystd arateeordey astanpisdex of ab&ordingl contractions.

fromO to 1.2 m, each step of inflation lasting 5

mn. To detect possible | eakage, the
Distension procedure: Rats are placed in plastic tunnels (6 cm diameter x 25 cm long), where

they cannot move, escape, or turn around, in order to prevent damage to the balloon. Animals

are accustomed to this procedure for four days before rectal distension in order to minimize
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vol une of water introduced in the balloon is checked

by conplete renoval with a syringe at the end of the
walisé/esrsiion period. The conpound of the i nventR@IMBI806/000222

be admi ni stered alone or in conbination with one or

nore 10 ot her drugs. Generai{y, it will be

dpd i ster S |
stresg ARG Rflng el ey O o088 B Udhedh Bhan arteria
embalegtomy ealbeisr élfngartVsEclmsds h@bcﬁamﬂe@|rl¢ésﬁe¢tb|eil$aely5|on is performed by

g ' f
nserRgbERE TR0 (Xt d8feleh & £ PANGHY T ol R bR homthe anus
and eatheterds xed aliibe base efithe tail tticinflated rwm!;eeasfvely with tepid water by steps
h
of 0@ fEHn‘?‘bt@ﬁ gorﬁr eﬁaﬁstﬁ) o?f?'nﬁaﬁgn I%ﬂ%gnfngﬁm g'oo eicﬁgosaslble Iegkage the
Volumfbphwat%msgwe@ﬂ|IraathsLbaiI4>¢rals>¢ha¢hed\ba cagwiets renevial witly a lsgennge at the
end dﬁﬁé’dlk(@négﬁﬁéﬂﬂ' on with the conpound of the present
I nvention include: 1) Naturally occurring or synthetic
prostagl andi ns or esters thereof. Swtabl e 20

The ﬁn?g?otuﬁg R ﬁ’\fenftnpr e ag@ﬁﬁhl@te@:ﬁélw gﬁor?\lhitﬁlb one or more

as al rosta
Otherl@ugﬁﬁenecﬁllwblwwphecﬁqnamglemuama Ermutatlgmra@ﬁsamatum #ith one or more

pharrﬁQéé?ﬁEél@oéoceB@BﬂéréJc (ﬁ) DHR! efm aﬁﬁ | ncﬁ%g%é'ﬁ I, Sescribe any

ros ag andi ns and rivatives there
'ngfealéﬁt:Ptihswanrfhwme%sQstmnlawemlomsﬂ@e gkgicg b ek@sla@td\mdjrto a large

extenlﬁée'geﬁ@roﬁhfag@%o sBtH asith€ aHR:[l%? erﬁiocibe&eh@mpw‘{sérr ﬁ%tﬁ@ceeﬁect of the
PGB1 “hydroxy 25 !
excipiggt gy awekz'iﬂyﬂn@@m'"tw@thme owermaminrmmz
19- hydr oxy- PGB2, PGE3a, carboprost tromethamn ne
di noprost, tronetham ne, dinoprostone, |ipoprost,
Suitaglenauligat activaeagsaispihakmay el wsedsin aembinatiap vatht thareempound of the
presdiifivedtiodtifslude: @ - adrenergic receptor antagoni st
compounds al so known as a - adrenoceptors or a-
receptors or a-blockers. Suitable compounds for use
1)  heNRiiy e e rfC ers
) as descyr r%déggﬁﬁ tOt(q':T sﬁﬂ@?cgﬁsgér?% V%dgg’/ 3%68%@%6%%% Suitable
orPrastagiandinsefon g%herﬁtﬁ\én‘dv%et%%m%@s §HChAs alRrastadilt pragtaglandin E,,

t Qrestaglarine Eg 13, 1 43 c aiﬁﬂl%ﬁro%faeglérﬁﬂ?r? EP %@été‘&'and"r? ES bBroQb{nol natural
reference and include, selectlive a,-adrenoce

asyaletic, grd Fﬁegp Sb’I‘tB%tK-‘e peostaglanding nargje p@r@ta,tlv,%s Phereof including those

adfecerRaPinoVAh0e3saDs . arkitirt 88! 6,087 33@”@@&96% Qlath March 2000 all
bl ockers inctude: phentol am ne, ent ol am ne

rré'%";ﬂr%ﬁrétedt’P%Q'Bd@héefe@PP%ZBQx’Em PGEdoPﬁﬁm nPGRaf PEFi di. | 19-hydroxy

3 | g@@ ol . :
Engz%ggg h(’)allfoa)F axan, ﬂ TTEI r?g rauvvo fa ﬁlqgaqydm(ﬂ PGB,, PGEsa.,
R@Qmmsi th@ﬁQ\’ﬁH‘me @WOS_tOﬁgnelSBmmeS@B@me@hEO!ﬁ&prcsL gemeprost,

% 5o QuEA0BL A3k P BROAL000222 22

doxa terazosi'n anoqu and prazosin;
a2- bl ocker bl ockers fromUS 6,037,346 [14th March
2) 2@00§dran@rst¢aremm@r antagonist comeoundsi atse kriwn amad - adrenoceptors or o-

%?Jer%lt gg bAéng%drglgt%B%' c&g&oo@égg ;Qgr gﬁ%@g%‘éfd betgle o-adrenergic

4 r@@t(ﬂi(ﬁlockers as described in PCT application WO99/30697 published on 14th
June 1998, the disclosures of which relating to a-adrenergic receptors are incorporated
herein by reference and include, selective a-adrenoceptor or a,-adrenoceptor blockers
and non-selective adrenoceptor blockers, suitable o;-adrenoceptor blockers include:
phentolamine, phentolamine mesylate, trazodone, alfuzosin, indoramin, naftopidil,
tamsulosin, dapiprazole, phenoxybenzamine, idazoxan, efaraxan, yohimbine, rauwolfa
alkaloids, Recordati 15/2739, SNAP 1069, SNAP 5089, RS17053, SL 89.0591,
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3,527,761; 3,997,666; 2,503,059; 4,703,063; 3,381, 009;
4,252,721 and 2,599, 000 each 5 of which is

wo neaeseerat ed herein by reference; a2- Adr enoc e@iTaB2006/000222

3)

4)

5)

6)

7

bl ockers include: clonidine, papaverine, papaverine

hydrochl oride, optionally ingphe presence of a

Cagfhk6dlh CtepBSh, §5’£~1§ RE g,

(NO agoni st) conpounds aﬂ;%ﬁ(? F?%%Pél zﬁoﬁggggan%gsuﬁ%m US 6,037,346
f oft4ths Marcéy €000] dilgeniamine) delagolipan trimadosinaares dibenarhings a-adrenergic

Rﬁ%e%tQIs 9% deEEHibelﬁ' Iwrt"i‘é adts: {Qﬁé;gﬁt?( n{,%@g@ ©35%{ 836, 4,315,007:
n. 8, .5agvgte& 997;666 SEOBII5004 763,063 EBa 1 G0 4, 25257(23 @nbuzctfgg 000 each

ahe hritol tetranitrate
te rani h 5 EF?C %gp%?até# g;'?Ie'tnr Bﬁrﬁgg??ﬁ? (@M&‘jre"&eptm X'°°kers include:
3 n‘omlplhe,l ipapavetinenipapaerine| Bydiashiarigle, DptibhdlI9SPr the presence of a

I I
S— ni r&ﬁécoa%-%%&lt a?#gﬁg'eqe(sﬁl?}mgw N- hydr oxy -

L- ar gi ni ne, 15 anylnitrate, |insidomne, |insidom ne

R O e R T —

L- laclgdmmn@nuglmtmmg suchzah |mori‘or et tow Stri-ritedtes dﬁ%rg@mc Ftrate esters

- N vyl xisvlvte derivatives. such. as :
g0 Rt T4 JKankh st BlpSkentlic RSB pe-mononitate,
apipbsarbitée ordi¥eate 01 péntserytitol) t&cdritesté urrenyhfmtyneltetranitrate, sodium
op at I ot assi um channel .
Op@ﬁgéréfﬁée W 9 rplﬁo;fllre‘é%g gnlﬁ‘l rlnalaugomlrporgrmgr?s’o- N-acetyl
cr panaddbdming IW)OSHMMSOH}I -glutathiekell (|S|NO -@GLORC Nehyldroxy - L-arginine,

cl xide, . mi [ dif Ln, g ide .

3. SRS ingioBHe nsiobios? 0BG Bie, RS LGBieso - Neysteie,
Lniiamiwn vdiskatsl, (alQNOaigsént‘ssa‘pentauemmtrateei b-argimdriedeginseng, zizphi

[ di 0 rine

cr{ RS mifsdorh B RE £ doa7 HBLGIAEY PeBisuhRRIHHEINES Such as uas76-

ThtbansoNMh83A2as dgsmmibsd 81 pubBsher) P@\ISp;aimhtuore\N@@OﬂQﬂ?S;S)

Ergot al kol oi ds; Suitable ergot al kal oids are

described in US patent 6,037,346 issued on 14th March

200@assiemi b0k serenersgaoi neoddatrer golSuiteble  potassium  channel

Ckan I , or , . .

dléﬂﬁg%ﬂfw%@ﬁatg? b @%eg‘?\eI i m%@&e nﬂ:%I‘ rI‘,JclilriJ[1 gromokajim,, levcromakalim,

359@ﬁ|<@ilm eI?I@QQI@ Cll%aog@ﬂ mlrEOdellysbargbdmOXImreglyﬂ)Lewgl Aamini pyrldlne

maé&ﬂgol i ne, netergotam ne, nicergoline, pergolide,

propi sergi de, proterguride and terguride; WO

2006/ 082511 PCT/ 1 B2006/ 000222 23 9) Conpounds whi ch

MO@Yodiiftorl Bgeris ! 'SQﬂaBIE Jb@f)&l%‘i safotrqrsg I’I(Q'eln n inglude nimodepine,

particular atrial naturetic or (al KN

atRinagidinexclandelate, iropsyntiap, cmprpprpnmaam meqwzm tramdone

factors such as inhibitors or neutral endopeptidase;

5 10) Corrpounds whi ch inhibit angi otensin-converting'

endVABbexXag Akaganistyi |, and

CNS active agents;

Ergot alkoloids; Suitable ergot alkaloids are described in US patent 6,037,346 issued
on 14th March 2000 and include acetergamine, brazergoline, bromerguride,
cianergoline, delorgotrile, disulergine, ergonovine maleate, ergotamine tartrate,
etisulergine, lergotrile, lysergide, mesulergine, metergoline, metergotamine, nicergoline,
pergolide, propisergide, proterguride and terguride;
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conbi ned i nhi bitors of angi otensin-converting enzyne
and neutral endopeptidase such as omapatrilat. 10 11)
WOANgI/@sensi n recept or antagoni sts such as | 0sS@UTaB2006/000222
12) Substrates for NO synthase, such as L-arginine;
13) Cal ci um channel bl ockers,gsuch as aml odi pi ne; 15
14) Antagoni sts of endothelin receptors and inhibitors
or endot hel i n-converting enzyne; 15) Chol esterol
9) I 0R&Mponda yeidtsmedalbteathe aittidn ofnatreragic fattorsviapadiculas atrial naturetic
itor- trade nark
Bt e AR e i briBE TS o8 yog paturefs foctors sueh
wadd iahibitors lor nelotral eadaebeptitase; t hr ombi n i nhi bitors,
heparin, thronboplastin activating factor inhibitors;
17) Insulin sensitising agents such as rezulin and
10) hyQoegpyuwraismwhichg émtilsit sartgiotersirgd:drwblzihgepnzm 18)ch as enapril, and

oo R RS 5 AR el arsioh B ing BN pAFRERLF Shdopeptidase such

agssomapatfla0) Estrogen receptor rmdul ators and/ or
estrogen agoni sts and/ or estrogen antagoni sts,
preferably ral oxi fene or | asofoxifene,

11) ( - Angibtensinpbaapjdr-abtdgdnis®-qugh meldsditan;1- y| - et hoxy) -
phenyl ] -5, 6, 7, 8-t et rahydr onapht hal ene- 2- ol and
pharmaceutically acceptable salts thereof. the

12) pr Spbsteatesofior NO-syinthaise| tichi@s drargidinen WO 96/ 21656; 35
21) A PDE inhibitor, nore particularly a PDE 2, 3, 4,
5 7 or 8 inhibitor, preferably PDE2 or PDE5

13) i nBakiunochanme! bloskerpsushasmigdiBin®DES | nhi bitor (see
hereinafter), said inhibitors preferably having an
I C50 against the respective enzynme of |ess than 100nM

14) ( wiAhtagbhists\WDedI6¢ D REaptorPENY irbitiitosy gomdgthelingopedioRnzyme;
that PDE 3 and 4 inhibitors are only adm ni st er ed
topically or by injection to the penis) ﬁZe

15) VaSbalestewa lowaragtdgeats guchtasistating|(ep, alpnmstatinbLipor- trage mark) and
anﬁ%r%ge nore particularly 5 nediated by one or nore

IP receptor subtypes VPACL, VPAC or PACAP

(pituitory adenyl ate cyclase activating peptide), one

16) (eAﬁﬁﬁlgo%‘iz%dVéEtggu%ﬁ%w g%ﬂgn'e% PN, @A/ Rads, %M@m and other

Faghent, one or nore of a
a- émpmhtmoeipblmfs dwpag@ﬁhrgmb@pl@ﬁmqﬁvetmﬁaﬁat inBRIters: g.
I nvicorp, Aviptadil); 10 23) A nelanocortin receptor
particul arly of the MC3 or MZ4 subtype) agonist or
17) modndudin sensitisingnadeatscsish F rezafim and Bypooligaamicsagepisseh am glirizide;
Il, PT-14, PT-141 or conpounds cl ai ned

18)  Acetylcholinesterase inhibitors such as donezipil;

19)  Steroidal or non-steroidal anti-inflammatory agents;

'20) Estrogen receptor modulators and/or estrogen agonists and/or estrogen antagonists,

preferably raloxifene or lasofoxifene, (-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-
phenyl]-5,6,7 8-tetrahydronaphthalene-2-ol and pharmaceutically acceptable salts
thereof the preparation of which is detailed in WO 96/21656;

21) A PDE inhibitor, more particularly a PDE 2, 3, 4, 5, 7 or 8 inhibitor, preferably PDE2 or
PDES5 inhibitor and most preferably a PDES5 inhibitor (see hereinafter), said inhibitors
preferably having an IC50 against the respective enzyme of less than 100nM (with the
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I n WD- 09964002, WO 00074679, WO 09955679, WO 00105401,
WO- 00058361, WO 00114879, WDO- 00113112, WO 09954358;

wd 20024825/ serotoni n receptor agoni st, antagoniBtT/IB2006/000222

22)

23)

24)

25)

26)

27)

28)

29)

Aso)

nodul ator, nore particularly agonists, antagonists or
nmodul ators for 5HT1A (includppng VM. 670), S5HT2A,

5 0 BD

e D o6 S TS 2B Py ctt5Snjecton to the
WEENS028993; 20 25) A testosterone repl acenent agent
(including dehydr oandr ost endi one), testosternone

(Tostrelle), dihydrotestosterone or a testosterone

,ﬁ{ﬂsgﬁqtlvezg}esgg@lr p@ian &)y 0gBnmimetic, VIP analogue, more particularly
”Bﬂéd?ét)éertﬂgﬁﬁé QIrOMBreObf KRR ¥RESH SEBIRS W%@Wﬁﬁ: or PACAP

a conbi nation), or estrogen and

t e(ettlz'j@néﬁ‘éﬁw'% FYRARE FctivatingeRrptide). o8e of é}oawf ag@ﬁtreceptor agonist

(eor0a VAR MapRgGé 3lely/ RbaPBIE583) GRNESyIPNf
Cestrof em nan Egdwgyn Estrace, ) Estr of emra%meest%ne o|r more of a

E<t-PATRGOCEpiaIantagenist witrsV I Rearebinafionrte Balnvicarp, Aviptadil);
Dernestril, Prenphase, Preenpro, Prenpak, Prem que,
Estratest, Estratest HS, Tibolone); 27) A nodul ator of

t AaFSRBPERER recepton dpattieularl af the MESpRiMIGe sebtpe)ragonist or modulator

S &dr PhéMtdeortimWnRafcer, é’tﬁh%%@&ﬂdgﬁ)llw 33%15941 gﬁé nﬁot%ounds claimed |

purl ner gl c recept or ni st an nod U at or,;
D RGO She B - A9RA629, WOn1 08H0Y wadzo@sasm Wo-

dw&n@@wa&oﬁ\ﬂﬁ%%@%gsﬁ%%) An opioid receptor
agoni st, antagoni st or nodul ator, preferably agonists

for the ORL-1 receptor; WO 2006/ 082511
PGT/eRASKR/ r@@éﬁ&zag&ﬁst:}’%}ﬂaﬁﬂn@g%ﬁ'rﬁ&dulaﬂ&t 5\’?%‘ partililarly agonists,

nmodul at or for oxzqtocm receptors, preferab

sANRANFE 06 KR t?fsafebrﬁ"gt“\o(m%%mg M8 67@) FHT2A, SHT2C, SHT3

MaghalortsH TS od fwah&m&h )
i nhi bit orwég C;ﬁ% | ngggﬁ%:@%%%%ﬁi %m?nogggﬁ SIQCSV(\)IO 00002550

atandis YV nanom)I ar, nore preferably, at |ess
than 50 nanonol ar. 10 Preferabl y, the SEP inhibitors
according to the present invention have greater than
30 fRRIRPIETRAE depIRea e 9PN (IBelvding tqf?ﬁvﬂrsaﬂqfeﬂitend'one) testosternone

SE{*FSQFG‘II&) tinybRteskisRronesr NRdios’roneaRfprpept i dase NEP EC
.24.11 and angi otensin converting enzynme (ACE).

Preferably the SEPi al so has a greater than 100-fold

SEEs@t@@éNIésM'o éhlﬁrlid ﬁerfBi%\@bézﬂeroﬁ@%Yﬁ{édkdi&?l%@éé’t%ne acetate (MPA)
15 34; ant agoni st or nodul at or

;{b‘?%?ﬁ:m camkinakipn) (Rf fogaﬁt%ngememugg{%}erone hormone replacement

therapy agent (e.g. HRT especially Premarin, Cenestin, Oestrofeminal, Equin, Estrace,
Estrofem, Elleste Solo, Estring, Eastraderm TTS, Eastraderm Matrix, Dermestril,
Premphase, Preempro, Prempak, Premique, Estratest, Estratest HS, Tibolone);

A modulator of transporters for noradrenaline, dopamine and/or serotonin, such as
bupropion, GW-320659;

A purinergic receptor agonist and/or modulator;
A neurokinin (NK) receptor antagonist, including those described in WO-09964008;

An opioid receptor agonist, antagonist or modulator, preferably agonists for the ORL-1
receptor,;
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35) A Sex Hornone Bi nding d obulin antagonist or
nmodul at or that inhibits estrogens and/or androgens
wo eosokesing bound. 20 36) An argi nase |1 i nhi bP¢DIB20@7000222

An agoni st, antagoni st or nodul ator for vassopressin
receptors, preferably sel ectjté/e for .the V1 a receptor
25 38) A PDE5 Inhibitor. Suitable PDE5 inhibitors
i ncl ude:

31) 5- P[rﬂagbdﬂstxyanfaqmsm hybdulatpi [ferr evitonin sedeptass,y bigiérebly| 4 selective
-1-ne s o(%lt-rl_, 6-

dl‘)ﬁ‘W?P'S a?ﬁ'—"'ﬁg? d29701'2" 3- d] pyri ni di n- 7- one

(sildenafil), particularly sildenafil citrate;

32) (1%ﬁéﬁgﬁéxéﬁga&%'?@'%etcﬁgg% (3, 4- net hyl enedi oxyphenyl )

30 pyrazino[2',1':6,1] pyrido[ 3, 4-b]indole-1, 4-di one

| C.381 ar. fil): V- 8- (A- - Di
59 {EP Ry LS bl bngrse heR)pita ol Bk fin fou ool
- monedaefofably] af efdthan&Ptranamblar.4- one (var denafil); '
5- (5- Acetyl - 2- but oxy- 3- pyri di nyl ) - 3- et hyl -

2 (1-et hyl - 3-azeti di nyl) -2, 6-di hydro- 7H pyrazol of 4, 3 d
Wrefemtdy nthé - RAEFe ;inkabi{obs Acmwmg 2o the present invention have greater than

@0@( pé\op%r gfe?%dg r@ﬁ?‘%gytba {;}@‘-fc?r | sp thlet Jor O?Ef over neutral

35ertdibpgptldasei| NEP- ¢itk; 3.4.24.11 and angiotensin converting enzyme (ACE).
\ %e?%tﬂ)z)&é 5?#& Sﬂspyljxef%' %eﬁl%éfe'?'t?\éx | #0840 B¥iectivity. over endothelin
[2cqme|’ruogyazymyé {ECE)6- d| hydr o- 7TH pyr azol o[ 4, 3-d] pyrimd
in-7-one; 4-[(3-chloro-4-
met hoxybenzyl ) am no] - 2-[ ( 2S) - 2- (hydr oxynet hyl )g%/rrol id
34) |nAaayﬂayemst(qqududamrrforzhszfo(@evtwa&n‘i1 and Y5 subtype) receptor.
PCT/ | B2006/ 000222 26

yl met hyl ) pyri m di ne- 5- car boxam de (TA-1790);
35) 3- A Benxdtdnybng Bowing3sipbdimantagonis phmgd@atogthat inhibits estrogens and/or

?%ﬁ%%ﬁ‘lr%qﬁ)ﬁnb%n%muw [ 2- (1-nmet hyl pyrrolidin-2-yl)ethy

I] 4- pr opoxybenzenesul fonam de (DA 8159) and
36) 8 ﬁﬁkworaccept able salts thereof. 5 39) A
opam ne D4 receptor agonist such as
2 [(4 pyrldln 2- ylplpera2|n 1- yl)nmethyl]-1
37) H'Rﬁ bl%tdaﬁt%ggnlﬁ ator89 v4338 @§S|mc%ﬁﬁf?§,?ﬁéfb?‘é%ly selective for
serotonin'reu e inhibitors (SSRI's) such as
dathexé&ta meeptopar oxet i ne,
3-[ (di met hyl am no) net hyl]-4-[4- 10
(et hyl sul fanyl) phenox@sbenzenesul f onam de (Exanpl e
38) 28A Rnﬁ@mmp@grzﬁuntgple PDES inhibitors include:

I (g 1&%%'{14'?Rétﬂﬁhhmb&raém&l&laﬁéﬁwbh%quwblwh%?c%i 3.6

enzenesul f oham
N‘ ﬁ’é‘VWWHﬂPY@BQ'P% Srdipyimidin- {-peg fﬂ)@@ﬂflf).aqgﬂ gtﬂﬁ{yrﬁjq%afll@trate

pg&@ﬁﬂ%} Oingggzyié - H&(aﬁﬁdg@@hét@% (f%%de{éﬁ?@fenw-

pr eyariapi2y1 \)%HP)@MQ[%%P ingqig>1 Adiene (KC-35%ar tedalafily nor e

Pg%f g{""f‘?ﬁ‘y 5%9&@ Jgup%?dzdw N?Pﬂsmbh&tyl)%ehﬁ] -8-nfehBTtprysyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one ™ (vardenafil); 5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-
2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;  5-(5-Acetyl-2-
propoxy-3-pyridinyl)-3-ethyl-2-(1-isopropyl-3-azetidinyl)-2,6-dihydro-7H-pyrazolo[4, 3-
dlpyrimidin-7-one; 5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsuIphonyI)pyridin-3-yl]-3-ethyl-2-
[2-methoxyethyl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 4-[(3-chloro-4-
methoxybenzyl)amino]-2-{(28)-2-(hydroxymethyl)pyrrolidin-1-yl]-N-(pyrimidin-2- '
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preferably a selective NEP inhibitor is a selective

inhibitor for EC 3.4.24.11, which has an IC50 of |ess
w0 awod80nM (e. g. onpatrilat, sanpatrilat), surdEiBE2006/000222

NEP inhi bitor conpounds are described in

EP- A-1097719; 1C50 val ues aggai nst NEP and ACE may 20

AL REEN S e b RSN e a—

[ OfH-Byrazddjy, :Mrjpamram 5y N-N- [eqepﬁethymgmnu thSyI{eih)g]A-
g@%ﬁ&g{y grczlglnag %h@%@Aﬂ%gf@q@&Wﬁgy@ glﬁlsifgp[)table salts thereof.

i nhi bitors, such as Noradrenaline (norepl nephrine)

Re- uptake | nhihito Rl s |nc
39) oo MR oBRATHG DB ERGHO! 17908t (AREBrR: 2 { RPII&y Pperazin -
or yl it H-Ye peimRiaz e QABET@GNL | ONer i C form for exanple
(S, S)-reboxetine). 30 By cross reference herein to

conpounds contained in patents and patent applications

40) WhOB orCmBrebeelustR@ serotonirordlmtake inhibitorsh¢SSRIsEsuctoms dapoxetine, -
we mean the therapeutically active conpay

s _.as
AP the clainms (in particular of R%N%Wfa“gﬁ%?methy'l-4—l4-
t h(@\éinfbhﬂ)méaommZéﬂéslulfmfamm CHEx@Mple n@s; pov@t ea72687), 3-

b f f d .
R s S
he(fE&Ibmptéy 12 /D @833?5 N-fethyt NA{8- namémml-@(metbyl‘suutany|()jphenoxy]-4-
ent s ni stere e
o SRteRuhReRulhme Fidtve 8 B Rk BF PR 655
2006/ 082511 PCT/ |1 B2006/ 000222 27 Pharmaceuti cal
osi tion i e for t t. {11d
41) 8,8 ég&ﬁ*ﬁ@ﬁﬂtts Bﬁefergﬁ& vﬂ"{? %Mgs FP |E%C9 W and more
pr ﬁpairag\;@vhevéuh IsalaieNE'EadInlbljorap pasaedtive onhibiimeefloé kCl 3.4@4.11, more
n ko9 JS4"1, which has
R Eeir%llﬁy 8@6%&&0'\&?“6'?{ or 4 asse%@ﬁt/ﬁnﬂkilﬂﬂa'sfﬁf eE § .11, whic
Er E:facwoeuesscgiangdommgs g. %h%%gtp tsamnpa@MksSiie\\;fen NSEP inhibitor
U Cormhioynde #19: 1550 VG R P and ACE ma
FamRelsgS Aty B aoed WFEAY G0 (Y Ay y
ngadrdeutéugmimmdummgal In;etr?dazgl deal:tggeﬂ stir apuulshﬁ@ylp%?ent application
[ [ 1 Qwi : d t th
gabbr 877 B4 Rty i@sﬁ‘aﬂ%ﬂoﬁﬁuﬁﬁg}’?“{} ngual . or 10
subl i ngual adm ni stratl on by V\,hl ch the conpound enters

42) LQEA Plngg Rtrécee%fﬂtrddgp il Syﬁlﬂ;rﬂztg)n and selecfive MC3 and

i ons” Sl
soMQd#, agoaists @ TdIQInd I|qU| d systerrs such as tablets;
soft or hard capsules containing multi- or
nano-particul ates, liquids, semsolid or 15 solid
43) maiionc esnioe tpmmrt mmbuﬂotﬁz@nglegsmweﬂm:am (norepinephrine) Re-uptake

A ﬂwtﬂ\'lb(?to; klelg? ’lngl &K‘@’se%@h@ Ni?ff’ssg v%lugggfa?d)@ﬂne ﬂﬁ@g‘?n its racemic

sprays,; nmucoadhesi ve
pa(l% R&S) or optlcally pure (S S) enantlomenc form, for example (S,S)-reboxetine).

By cross reference herein to compounds contained in patents and patent applications'which
can be used in accordance with the invention, we mean the therapeutically active compounds
as defined in the claims (in particular of claim 1) and the specific examples (all of which is
incorporated herein by reference). The above-referenced patents and patent applications are

additionally incorporated herein by reference.

If a combination of active agents is administered, then they may be administered

simultaneously, separately or sequentially.
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Li quid fornmul ati ons include suspensions, solutions,
syrups and elixirs. Such formulations nay be enpl oyed
waExobngdser s in soft or hard capsul es (nmade, f arCT/1B2006/000222

exanple, fromgelatin or 20

hydr oxypropyl net hyl cel | ul osej7 and typically conprise a
carrier, for exanple, water, ethanol, polyethylene

gl ycol, propylene glycol, methylcellul ose, or a

- Phargateuicaleconifositiansisistabledor the deliveane the Lompguratefibe present invention

and @@%95 fépg.gﬁg%gﬁae&emusbe Héw% Osghgwepvkoa{ olga}kmga i t5 art. Such

prepar reconstitu
compegiiops end fmezihws fon diein preparatioe maynipso favedpfor teyample, in Remington’s

Pharf}n%&ﬂ% LOTs i -ed! Sl%ﬂPiEdiﬁ’&fj (ivggi‘; ghglil}@ﬁwﬁo'd’dtrﬂ&ng 1995), which is

mconp@saiedﬂmdemrbyﬁ)e;fmencépl nion in Therapeutic Patents, 11
(6), 981-986, by Liang and Chen (2001), which is
i ncorporated herein by reference. For tablet dosage
The ¢@mpeunddd gbe divegtionmay e, adnhivistbres) orally. Ok @donnidtration may involve -

I 2 I ght e for .
owe g5 3t 14 551 e ol Al sk 5 e . v, o
sublingneh gdmirfisiration |by witdh theoporhpounideerdensghe thidadesteeam directly from the
moutgeneral |y contain a disintegrant. Exanples of
isintegrants include sodiumstarch glycolate, sodium
car boxynet hyl cellul ose, cal ci um carboxynet hyl
LB ' 0 [ o
Form%ﬁ* EHA Qaﬁ’bl r{°g?&‘3 gﬁ}e?‘l rll&l%%ﬂr?/ ﬁ%tu??}soﬁ%ss:e%\éoﬁ& B%d liquid systems such
as talvle¢s c&oﬂymhardlcapsmﬁ Eotaising rhualtieor aamwparscm&ps,_t ligueld, semisolid or
solidg%g{rrigﬁél g)rﬁg@é@d&?sel ’o!%r&seg r‘?‘él@c%ﬁ’llqg’ﬁ-ﬁﬁé é@\;vé;nbglg;d fast dispersing
dosadé &rmsefijmanevulgst Epreysrang @eccfal/trchadhﬁelvg Ipatc%es.o 25
wei ght % preferably from5 weight %to 20 wei ght % of
t he dosage form WD 2006/ 082511 PCT/|1B2006/ 000222 28
Liquiggiferpheitations énclydaesuabensians esblutions ngyavps ansheliirgeSuch formulations may
et f t i nder -
be. eyl 55, AR i ST br KT ePRYEE ridde) 3 SR BESom eltin or
hydrgxypsopyimstiuicellgioge)oand tyaicallyacorapiises g reafvier tor eyample, water, ethanol,
yr r eq. S
poly ééln\oéIXQ%EQ |eQPn@%So‘P ﬁg%ﬁgl'c}ﬂ%s%y%rr Jipﬁ%le oil, and one or more

ropy € and
emulpiping agests andé@r@usmlrm agentsy Lausidommtmnﬁ iyl algmivesprepared by the
fllioR of & 36K HAMPRIHESh A Sch&Pr ay-dri ed '
recorﬁggnooygr at e, anﬁygmgué an% s'Eaﬁeétl i ke), mannitol,
xylitol, dextrose, sucrose, sorbitol,

The n‘?ﬁcﬁﬁﬁ%ﬂ |'n{/ |0ﬁ%$¢’él€f§e uSdPih G st MO@ir}@a%sFFEﬁk&ré{% dosage

osphate di h et s may T'so opt cona
form% By ass those :dea@ @eddfﬂ Fwperh gpinian 'nsU@haF@yt'% Gatents, Lédﬁ)yl981 -986, by

Liang d 8hn 081 WICRGL HRfdiRbGaifbra il mibipREe such as

I con dioxi and ta surface active
agents_nmay conprise fromO0.2 wei ght %to 5 wei ght 9% of

o 0 S S P SRS 1P B A 0 0

weigltotht ofithe Idgmgecf@nnsmm:typas"m’agn e1swanghs%e@r@a weigbhcofutime dosage

formﬁh%ﬁﬁﬂ&? to E\%%‘F JTapisth g@ﬁ@rg co?ﬁ’é#n Hra}s?ritﬁ E&&ﬁﬁ@ggﬁ?isintegrants
an diumTaury

) m Xt ures ma ne
include|soHMe sta_rcrbrgls@alates Spstian aqarlgnxmnﬁwl §emﬂ¢sm @lchgn carboxymethyl

ceIIuM?é gl%?oa%é#n‘?ell%@e V‘@écﬁu % %ro@iﬁgﬁﬁb:p}SB(nE@F%rr&ldéng"e'n%ﬁyl “ellulose,

wel ght % of t
mlcrqurfaélmeemcgllulcrﬁ@l udewarnt |a1kuk$tm>awy?d cbydroxypnery] cellulose, starch,

pregdlhfHQYY SBEERAHRNESdium! 8§iRAEATNERIl, the disintegrant will comprise from 1
weight % to 25 weight %, preferably from 5 weight % to 20 weight % of the dosage form.
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20 and taste-nmaski ng agents. Exenplary tablets contain
up to about 80% drug, from about 10 weight %to about
w®oses3nt % binder, from about 0 wei ght % t op@bIB2006AH0222

wei ght % diluent, from about 2 weight %to about 10

wei ght % di si ntegrant, and fzrsom about 0.25 weight %to

about 10 weight % | ubricant.” 25 Tabl et bl ends nay be

conpressed directly or by roller to formtablets.
Blnde'F@ErleeéeanaﬂWldlSe@fo |ﬁ@bttlc0heslve3<ﬂudhtIMSa tablet fwi‘melanm iSuithlyle binders

ranul_at ed
o i Sl Bl A Syelene ST et gl et
gums$ ERUiInGIRyredlidond, ;fl‘égeiaﬂnrﬁaearﬁamhthgprmpgbe&l@tbserand hydroxypropyl

methylgeiiieg: TeREtS ey AR SRS dheF ecrita Bnatypratgy spray-ared

mondﬁ@d@&ﬁ GAkywousT adridettise fike),. niannidgl, HrylitoLi elerrosen amdosle sorbitol,

m'cquWéE?ﬂWE‘Grcgp@%sen 8%[)‘?}13"%‘3}%%? %‘J@ﬁrﬂ%é’ h%g%a&) \ngdné{%l e oral

films for human or veterinary use are typically

Tabl%% Ig'%g@?ﬁooqqtpgr Oclcg)lﬁlmbqlqgﬁ %érég\c? ! agcn&? ééﬁtés 2521 sla% I%OEIUFHI I!amyl sulfate and
polysBtbata dbeand/ glicants m&wédlﬁﬂ\Z&mmd@@'ﬁﬁItEEOYDB}EOQﬂQQﬂ\t Q@face active

égenH’ H?&? Qlﬂlnifﬁr%g o:ﬁ\ wen@nr(p‘? U@S?O\Lelﬁﬁs‘ig‘l’/{/ gﬁ ?{%t {a%ﬂet 8nd glidants may

comprise®omad 2 weighp Vetst i weigktr % ohthettallet. i ser or enul sifier,
a viscosity-nodi fying agent and a sol vent. Sone
conponents of the formulati on may perform nore than
Tablets @alsbueniratip costaifinebricamfzosuct asf megresiuny eleaiate qaljunp gtearate, zinc

sol ubl e nsol_upl

steardf, SpAH, S8afh Ry A, BBt Byl oo AEEA Sodium taury
sulpHas. e ubyigantsabeneréaityocordtyisediayh 0. Zﬁ)wwglﬁo% toliOgheight %of:referably from

t he g es e conmpounds nay conprise a
0.5 “@ell@ét@{o Yy%' tb?’loghh%g%&?L conmposition, .typically up

to 88 weight % of the sol utes. Alternatively, t he

e .

otnef SERTHE el g BEEEH- Y, ks Wb ents, preservatives
and tamste-rhaskig agentsd fr om nat ural pol ysacchari des,

proteins, or synthetic hydrocolloids and is typically

present in the range 0.01 to 99 weight % nore
Exerhplpiydalbletg containhep toradmgteBQ%) deug, Bomaboght0 weights’ @ Algut 90 weight %

bmdé’l?ﬁér’nbib‘éuﬂ &&Eﬁg{ f% %blal?} %ﬂe@ 1% bindeht, 4Rt Sbout & WRigHR B8 10 about 10

avourl cer S, preservatives,
weighi dsintygrant, Aé SoMTaPoLRAD welghb i toragosigkhweight % lubricant,
co-solvents (including oils), enollients, bulklng
agents, anti-foam ng agents, surfactants and
Tablewerwsm&kbmgom@éme;d directiyer hyrfolier do farartaklets; Tablethlends or portions
0 e 0 [
of bfeﬁ&% Widﬁ, Q%ﬁﬁlvélg%egw dW gr:{-rfeﬂ dg%r%ugé{g@ l"ggft é:glﬁge?dlé/d & extruded
befOtﬁafehlenggsUpmfm foasmu\@a@remay TAMSrisfgnenes rﬂ@fﬁéaweﬁs angimgay kg coated or

uncoated: it may even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets, Vol. 1, by H.
Lieberman and L. Lachman (Marcel Dekker, New York, 1980), which is incorporated herein

by reference.

Consumable oral films for human or veterinary use are typically pliable water-soluble or water-

swellable thin film dosage forms which may be rapidly dissolving or mucoadhesive and



10

15

20

25

30

35

oven or tunnel, typically a conbined coater dryer, or
by freeze-drying or vacuum ng. Solid fornulations for
w®zmb/ogdni ni strati on may be fornmul ated to be |iramEDE2eN6E00222

and/or nodified release. Mdified rel ease

formul ations include del ayedyg sustained-, pulsed-,
typlcéﬁpéorng#rlsgda %Pn? %nﬁ?)é ?Iﬁéaggerﬁ%ﬁhgﬁl%fogmﬁdpm Jrlﬁ'b%rggebinder, a solvent, a
humeciantos edastifiserhe stabiliser ioo emaisified ez vistdsityg-nadify)sg agetieartd a solvent.

I e

somp Somfiarkdfs e (eruBbF i rahOR ok 88 ofe KRBT

osnoti c and coat ed partlcl es are to be found in

| ottfied)

The %ﬁéra d téfglhé: ?&8%%%hﬂ§’\*“8%%/aféq s@ﬁjg'gr&%% fut d;Z A wglfe}%glumé compound
typicalyf eameprises frome0.Sueaghd % ¢ 80iweiphy ﬂ’m meredypically grom 20 welght % to 60
weigﬁpgt PH éjolutS% q%%g soﬁ;bgeego% gs' elvgan%?{sg?%z r%ate%'rég?)mon of the

'S "I hcorpora er eren
compcha@uonntwmllsonp ﬂa)BBaWslGhb% aﬁﬂnemoiutes ehltegnatiwely] thei eanapound of the
. q?%pl usele, - or into an
'nver?t’%ﬁgﬁ)é a '8?@%@?’“‘ uh‘[&ﬁt@ﬁg%rérlgans or parenteral

adm nistration include intravenous, intraarterial,

The film-f;ogﬁf\gt;{?%rﬁlma% ) aé%?@&ﬁbm%ﬂ&%@%%&%ﬁ@é proteins, or synthetlc '

hydreuglipids 20063 GO present intthe.canas @01 to A8 vaialt Gl mere typically in the
rangé%brt@§dmrﬂh?% and subcut aneous. Suitabl e devices for
arenteral® adm ni stration include needle (including
- mcroneedle) injectors, needle-free injectors and
Other 'BB%’S%I? rhycfr@&@r% ‘W:ﬁﬁie atiEIRRCEbranfy ﬁyvcﬁfnhgé‘én@ﬁ?vour enhancers,
aqueous sol utions which may conta
presewail\@ﬁerﬁabvwcwra@atmalaggntSCanc’@mOagan@s emeplyrfts elinalygling oils),
emofﬂgﬁgtbcull&rﬁq séeﬁﬁsaghﬁ-fééhlﬁ% Qé‘érﬁé sLFfQé'fbr%staHd 9331? Ridskind 9Gents.
sone Icat1 ons he be nore suilt
f or mul at ed as a sterile non aqueous solution or as a
F|Im§”|ﬁ ggccfrﬂ’érmetv%lpﬁweuﬁﬁgntloﬂ &8NHBAK RBpatel rbyaevsa%bl;él‘lbé @rying of thin
vehi cl e such as sterile, pyrogen-free wateéer
aquegus Hilmsmeqaied ofto gpasiable BACckngr sHePait PbAPaInHs mayes dage in a drying
overp&rigl‘lr{él Qﬁcallil ‘ércoml DatdP¥ryet ¥ BRlebaabiyG: or Wﬁé’uumm?
readi | e acconplished using standard pharmaceutica
t echni ques well known to those skilled in the art.

sm.dThﬁmﬁra{ SHR fol bdal a8hiridi@tie® mqttfédfoﬁﬁunmlaa th rb\éqmﬂéafhtéléﬁé’/or modified

e preparation of parenteral solutions may
requsgCﬂ\éqgg@@i fﬁ}eqsﬁef%@@a@?ns&m‘&ﬁ F’a‘@)éeq-orsﬂﬁﬁﬁﬁ‘?%nw'sed- controlled-,

targét@&ﬁﬂd Gié8fammed felétset he i ncorporation  of
sol ubi |l i ty-enhanci ng agents. Fornul ations for
parenteral adm nistration may be formnul ated to be

Suntéﬂlmdﬁfeé rél@é‘éé)formﬂhérh@fér tHeSp@pSses Mﬁé ﬁdv@ﬂtldrﬁbl%a&e%cnbed in US
| ations include del ayed-, sustained

Pate@bﬁ{"r & 106£64. Dstpi 'tsa‘?fg%‘{’%rdS‘ﬂﬁ&'epf%“gﬁsﬁn‘ﬁﬁ'ﬂ‘qk&'%%ﬁéc" #high energy

dlspér‘@%n§QﬁBQiéﬁﬁt|@fanB Q@aﬂeGVﬁﬂtdlé%narBHM b*éqoﬁﬁd PRArAfhcastical Technology
%nm on or senmi -solid, or tﬁl X0t r opi C
_”_'lﬂéq @ flot4. auﬁ»{eﬁmgﬁf af 62891)ayh§h i$ seEarated brygin by reference. The

use Bf ‘&Héﬁuh& gguiw% fabﬁgvéf ‘ébﬁ?o?l@d Ghlehde |s38édcYSe§ﬁHW@@rt$b/35298 which is
|'eS of such formulations include drug-coated
Incogw Atesl kereinsleniefergincgs and suspensi ons conpri si ng

drug- | oaded pol y(d/ -

The compound of the invention may also be administered directly into the blood stream, into
muscle,.qr into an internal organ. Suitable means for parenteral administration include

intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intréurethral, intrasternal,
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| actic-coglycolic)acid (PGLA) m crospheres. 25 The
conpound of the invention may al so be adm ni stered

wda mpé/eabity, (intra)dermally, or transdermal | ypaomB2mns/000222
skin or nucosa. Typical fornulations for this purpose
include gels, hydrogels, |oggpons, solutions, creans,

intra&EﬂiE\n‘?ﬁ}gﬁn%&H%F' H?a%%’isr Snd SLEARAAK s, fsﬁﬁéﬁ% dfel/ilcgés for parenteral

tc ers ants sponges,
admlbsﬂatme@cm@ nee:dlm(msrludlr\gnmlcrgnqﬁd@nwcm G@dt&-ﬁrexe beiectors and
cal carriers include al cohol, water, m neral
mfus%?'ﬁ,gcqnﬁ%ﬁlbd petrolatum white petrol at um glycerin,
pol yet hyl ene gl ycol and propyl ene glycol. Penetration
Parefi tidh typlcBfHP4
are ﬁgé’}'?m&rg@?a 8% a?ei ug;fﬁfggsﬁ%rggé §glufl?:ﬁ§e\ﬁh|ﬁlﬁ g{na %% Exciplents such as
salts( @rb@maratgwgy buftRiinghagents mrgiepamatOea nirbpfefrmb':yto 9), but, for some
liE&H '
oo lEARSCHRL Y sTRBRc bR oS B Rl i or s
drleddhim tpohrovssst i commﬁpn it %ﬂtah'é vehiglecuck db @teole pyrogen-free water. -
needl e-free (e.g. PowderjectTM BiojectTM etc.)
injection. WO 2006/ 082511 PCT/ | B2006/ 000222 31
The mseparatien oiis pergnteralpfaraulations ninger asteda eenyditines, for example, by
Iyopl‘fnl%%ﬂ&H %%d réé?jllp%e' éﬁ&ﬁipﬁér%da&#% s[dﬁgglldf bﬁéjrmaggdtﬁglsfzechnlques well
rel ease fornulations i del aye
knomgml}gttlmsgé;gmed puheéd- , controlled-, target ed and
programed rel ease. 5 The conpound of the. inventi on
can al so be adm nistered intranasally or
The FQ\%‘I‘%P? e, compeupdf the inyentipa used im the péenmtwpcmmafenteral solutions

may 68'|r§crr‘@ésea|lﬁr’(ﬁe usé oﬂaySBrZﬁSﬁHte?fonﬁﬂfatl&%(?émhﬁueé r;l,u@h d& Yhe incorporation
lend with'lactose, ‘or 'as a mxed conponent
°f3°b’<9l4'fyi enhancingagentanpl e, ni xed with phosphol i pi ds, such
as phosphatidylcholine) froma dry powder inhaler, as
an aerosol spray froma pressurised 10 contai ner,

Formyiatigns %Pasﬂntea?laﬁng@ﬁtrit&né?@f b foymiiatest tgegmmegiate gnd/or modified

reIea@ée%ﬁﬁﬁdf%‘ééaf&rﬁﬁlaﬁ&\s WCMHCSeléyéd-ngué'{hﬁEa» ;S?Ilsed- controlled-,
nebul i ser, or without the use of a suiltabl

targeticpnd H’faa'tam@%f?'e&ée Thus the sompeyng of the SVERtaEmaY be formulated as

a sus;_penéloﬁ 0P a8 ﬁsch@l%&ﬁﬂ-ébﬂﬂ Ocﬂ*tﬁﬂaﬁ@plc Q&uu@%r%ﬂhsﬂt%ﬁ%s an implanted
or intranasal use, the powder nmay c rise a

depo})iPEeMfiRG; |W|f§§eﬁeasp(ﬂf t@ﬁaﬁﬁﬂ)’% comppprag amples of such formulations

include/ atuededatdd ﬁent&%nﬁ%nﬁfsﬁﬁﬁ%dcﬁﬁﬂsp@ﬁa&% E&thprisy ®rug-loaded poly(dl-
or nebuliser contains a solutlon or

at om zer
'acﬂ%‘fwgéﬂ&ﬁ)%ﬁﬂd @GW@'EWB'&I%(S) of the invention
conprising, for exanple, ethanol, aqueous et hanol , or

a suita [ternative agent for dis
The SMABING < e BrORDeRE TG00 o em ISR obigelly. nrajdermaly, or

transﬁémmw t@nﬂw(esél?rﬁsorfmbwc%@t tﬁavéalarbrmmamemlforswﬁé‘ PGERABE Jinclude gels,
an riole e acid

nyrefe, 365 eIl SesepPIPeRtS isting Bowl oS fogms, ims, skin
patchigs ﬂﬁﬂﬁs OimplatdNEpahgey) fibtdse belhdtheBl SHUMIcroSMIIIEA NiisR8mes may

also tbe used ZI'?/plcal carriers include alcohol, water, mineral oil, liquid petrolatum, white
petrolatum, glycerin, polyethylene glycol and propylene glycol. Penetration enhancers may be
incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by Finnin and Morgan
(October 1999), which is incorporated herein by reference.

Other means of topical administration include delivery by electroporation, iontophoresis,
phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™, Bioject™,

etc.) injection.
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suitable for delivery by inhalation (typically |ess
than 5 mcrons). This may be achi eved, by any
wa@ppsogsiat e conmmi nuti ng nmet hod, such as spi r aCT/E2006/000222

mlling, fluid bed jet mlling, supercritical fluid
processing to form nanopartiaql es, high pressure
honogeni sati on, or spray drying. 25 Capsul es (nmade,
for exanpl e, from gelatin or

Formbigtisraxiop tegiyal raeininisteatiohuhays b foiphulated ts banichmediate and/or modified

n i e in or, b

ol HEHHEE o8 SRS B Yot "SR, Dot
targetedeandpvegrainored raleass.t abl e powder base such as | actose

or starch and a performance nodifier such as

/-1 eucine, mannitol, or magnesium stearate. The
The doaonae ofring i@n86n earhyido beadovinisteredhirtrdrasatlyadr byhighalation, typically
. nohydr.at e r ' .
o300 B 5Bl P Bt 5, o S YR APH v atose
or aso# bnntxeb coryiporient , pdrticie,t &sepxm@eomxmd/vith eiinabpixdpidg, such as

oros3 AP b, R h e 5 43 Sl A O, s

contaivaen! pumpf rsprayl avamiser 2inefpratfily taimeatomtmuwﬁjnggfelqclrghydrodynamlcs to
{ t i .

rosdgB/E 9 SO SG, AEHRY, W 0l yRS AL B, scn o

1,1 1(23t|&tvaﬁltmeo&thmecm)1"rphmr2d3 3 B-heptafluoropropane orps@pymaﬁqps. For intranasal

I ' . ' .
use, &eypé?wgg{ E%%Zrc ven% Bloa mﬂﬁésﬂl@%n@% uezg ﬁégglﬁgggﬁ g?@yclodextrln.
propyl ene gl ycol i ncl ude gl ycerol and WO 2006/ 082511

The fl?)lga%gﬁ;ge%ogsucﬁ% prﬁéT ﬁgrl%k/y%wev beorgh%&ffger SHhtaRR! § solution or

urs,
suspsnei@t ehthesconspasindésy of v rentiprogomprisingh £0ri wagmiﬁ LRifpanol, aqueous

ethalm?yorbae %ﬁ%%lfe@na}tiﬁﬁ%ﬁeﬁ %w&e&r&ﬂg%&f&ukn@ bP¥RBAdIN release of the

’tende ed/ | ranas m ni-stration
actw@oa prdpetiard(ss ab molvienhamd dn ioptionah sudactaminsyahsas aqrbtban mgyeate. oleic
. . .0 be immediate and/or nodified rel ease
a°“’*%§f"ﬁ§,"£§'€°ﬁ"°§‘§5’t@| e, PGA Modified rel ease
formul ati ons include del ayed-, sustained-, pul sed-,

Pnor‘iﬁ ﬂgé 91' 3 8vgfpogjsfdaf Qregvﬁg fB RULEATRL drd E?&ﬁct |§91|ér8nlsed to a size

ers and aerosol s,
swtabbsfalg@eluﬁﬂ)’tbw lehaj@ttoe\r(mm@ﬂb' 1998 thearfsmigrons). Thig V@y\nﬁ@h'eved by any

appr{:i dté/ ChbmnfhdiRG %&Ho@rﬁfﬁ%‘%l s dgithi Bt Irrnllr%c‘flgfdd@éhcfét Williky, supercritical

Invention~are t arran to admnister a
fluid nmcessmg wdewn oanop@d s, bléhpﬁisﬁ\"ﬁgj"om?@ee'éﬁ% AGISRSAY nYiBg.
i nvention. 15 The conpound of the-'invention may be

adm ni stered rectally or vagi na@é% for exanple
Capsutes (maden fof examolepdon @elptin pis glxypmpy@ﬁéwﬁce"@iséﬁ)a blisters and

cartrt&:dkg Rr Us8 itaf WQI& bPMRUMSBPRRG b6 nUPRES to E3Htain WaHOWAEE mix of the

ternatives may be used as appropri ate. For nul ati ons

compaundr et the /'W@@F'%I a ashiehies PPwder obasea FUHE 380 lagiAset @y Stafch and a
perfé?ﬁ'\ hedh Pﬁ‘i@?sf’d’r‘lddsolrleuc%% PR kbIesH rﬁé‘éﬁ%@ﬁﬁn st%ﬂ\tef 'T‘h@ lactose may be

ormul ations | nc¢lude del ayed-, susta
anhyslrquseal-in the &rey of the doonohydrgte; @@fyﬁalyrih%&tt%@@ef sitable excipients

includg ld8RP4h, 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 1pg to 20mg of the compound of the invention per actuation and the
actuation volume may vary from 1pl to 100ul. A typical formulation may comprise the
compound of the invention, propylene glycol, sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of propylene glycol include glycerol and

S
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The conpound of the invention may al so be adm ni stered

directly to the eye or ear, typically in the form of
walzmpesasilt a mi croni sed suspensi on or sol uti on PCI/IB2006/000222

i sotonic, pH adjusted, sterile saline. 25 Oher

formul ati ons suitable for ocy ar and aural

adm ni stration include oint ts, gels, biodegradable
°'Yeér§"%j‘eQi¥F§brbabl e gel sponges, col | agen) and

non- bi odegradable (e.g. silicone) inplants, wafers,

| enses and particu

Suitagletayopts. Such iaﬁdgsﬁtgleag%le\ég%ﬁépﬁgqﬂs 7y Eenel's sucn 48°saccharin or _
saccﬁérﬁﬁ%@@ﬁu}nl nkey tolagasd Yioi thosei ldrmplafionsi oy Ithal inedraibn intended for

aluronlc ac cellulosic polyner, for exanple,.
‘”ha'ﬁ MERISA |W‘P2’taﬂ?/" cel lul ose, hydroxyet hyl cel | ul ose,

or 30 nethyl cel lul ose, or a heteropol ysacchari de

yner, for ex | e el an gqu e r por.at ed
Formgbins AT eeb pYRPyaTor ek te. B aRHaRATBRR A eviate andlor
modifiéd esleakR. ushus; ol exammpiet PGLA. Modiied Ireleaszefoteliiatienseiicioge delayed-, -
i.on horesi s Qr Ia i,ons for ocul ar aural
SUStaA’(‘)# ,ré{&erdatqoaﬁoll;gyr{%rge ed AnfhRregratmed B % medi at e
and/ or nodifi ed rel ease. Modified rel ease fornul ations
|nclud deI sust ai ned

i the S5a 0ty PEpANT DR ARY Febrasis 1% %R urf LAt B by means of 2

valvé htﬁlchYBéﬂWérB anmeteyed amoantiUmitsl imatdordaicebkith the invention are typically

ara BRSO SRR A oSG TLSHRSFEREI AR venten.

gl ycol -contai ni ng polyners, in WO 2006/ 082511

e A e T e T
formasid Suppssitdoy, | pessyary oor enepea. IODcaa)butIér rslaetradlmrtairemnpoem base, but
mnistration %Jé% cycl odextrin conpl exes,

varnoparaﬁ%rna{ms‘énaya?e Uy AT PP & g ener al |y useful for nost
dosage 5 forms and adm nistration routes. Both
Fornlgﬂgtiﬂlfl\?efgh Ieq %/vgglgl *ﬁlc’étr%ﬂor? ?Hg}a éef%rrﬂaﬁqeg ‘%)uﬁgqmm%%late and/or

conple
modifisé mjedsedeModified rrayeabe ﬂoseuiam\sannchaiemdblaaeq~ sustamed-. pulsed-,

°°"t§\9ﬂdl t?&?ﬁﬁ%? B'%éE?%f E"Jhese dbhrgggesogrzogrglﬁgl-?er

bet a- and ganma-cycl odextrl ns, exanples of which may

e B G500 288 BB B AR o3 e il
the ﬁorm of gropsibkal mMicromset $usperdien emsodutionimisnieols, pid-adjustegly sterile saline.
Othe&' &6@&2 dgns uf?ﬂrg %rsto@ﬁlalafa?ﬂn‘?w%ﬁta'dﬂ{hlﬁﬁan@ﬁt|'n¥I§de onntments gels,

ur pose of treat
blodpgmdalojell(e.g dbmme gel spondes, mﬂaganb ang nmtmﬂdﬁgfav@ble (e g. sullcone)

impl3mS P&afdls erﬁge{’ L5e ﬁ%&lculétﬂ\@ %éﬁﬂall %gfenjis"‘@u&f ?mﬁgorp]es or liposomes.

phar mace u one o
A polynteal swht be q@ssedmpmmmotyacwh@ acm/emly\wwlalmvpl hyaluronic acid, a

cellug&ncveﬂy oﬁrﬂé d YoPCerl rbﬂ/gr{kgllnf\é’(ﬁ éifulo@ek'rh/ %ﬂﬁ?t&lulose or

mnrstra |oh 0 npos I ons
methyl t cefifilosére of rav@ntermlx@emhand@spoﬂmﬁrorforn@x@nelépae&\negum may be

mco@ﬂﬁ{t @‘éttme%lgtgcé’gtb%ghfa*l%@ucﬁtas tz'eﬁ?é‘if(orﬁmﬁ gﬁfon%" §1§bh formulations

the i nvention, means
mays@mbat@llgere@bwlfmt@@‘wr e5is. sFalifmU@bm?o@r ppwﬁgaurglu@c!m'a@ratlon may be

fornﬁjmé@ ltJ] %5 imteHi e BnBRL thuifiddl retiask dRdaifitl | relR8EX fdrmufions include

delayed- sustalned- pulsed-, controlled-, targeted, or programmed release.

The corhpound of the invention may be combined with soluble macromolecular entities, such

as cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in
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such a kit is the famliar blister pack used for the
packagi ng of tablets, capsules and the like. The kit

wobkoobhgsinvention is particularly suitabl e forpCT/iB2006/000222
adm nistering different dosage forns, for exanple,

oral and parenteral, for adrg'ani stering the separ ate ‘
o AP S BR B eEE r TRF RRg FR G9 andB! sty for
use iRBAY bEthe aftPerBstiontd erdek ohadrainistration. kit typical ly

conprises directions for adm nistration and may be

provided with a so-called nenory aid. 30 Description
Drug@yclBi@ir gemplEkes, & dxahsptd, heee fmindgoael garterally uwseall Yori most dosage

formepq aderigisjation ouies BAIPSIBILARTRUSOD CPRpIeXR fray b used. As
an afiémgtivedto &@?ijﬂ\méﬁtimintmymeadrelgatth@@yclddiaxtrﬁﬂnmyfbe used as an
terial was erature

auxili\%fytchdc(ij o408 1a|so%vca?r%mgifutgafeﬁqrss%lluebﬁltsgrq N’Igo5st tc% monly Used for these
purp&eels (&R, diF)a-Sbatat layt -ghnpma pydlodexivine) exanipled ]ppywhicxlhiJ may be found in
iR S ARTRRR S 7 bAFILI0 St e B Barsae, wncn

are iREUHHORBED hardnChy IrER0ORdd)00222 34 Figure 2 Water
sorption of 3

5-[ (2R, 5S) - 5- net hyl - 4- pr opyl nor phol i n-2-yl ] pyridi n-2-a

.Inasrgid%l'ﬁagit T&dﬁd’éﬁ}ébléttﬁ adrstBY 8 camBinatidn S04ctiveebmbbamisafor example,

fo thegpurBpsicH TBUTA R EHSEAiEF 356 o FOIAN s il i f05pE of fhe present
inveritiol Ghateslol 61 b piiarafadéutical Edrmsositiong Ustcledst Gmapefr wisie contains the
he water sorption o

of t f . , : o
compaund 4% thesinveniion. HRY £OMESISIBE ARSIRINEDLIN the Jorm §f Rkt suitable for
coadiihisatidn-obtHeasBmposttiensronohydrate with the free base, '

di-D-tartrate, and hydrobrom de salt at 10 30C.

Figure 4 Sinul ated PXRD pattern for

Thusbthk (@R ) inberitioh ympfisey wpydrmsme sebamnteplydrinayeutidaineaamsitions, at
Ieastg&%f%q qq%?sfrlm tlh‘rejeltc(z")mr;glc))Gr?cﬁ1 Xpt\:\g tm‘?/'ca‘nt}osn, g'n lerreeang féor‘csteggrlately retaining
said Zofp3&tiess) sbehmas hydontainero dividet hpktial, ion dRidel|fpiy packen-An axample of
suchtn%g}e ﬁgrlbq. é_mil?aggﬁéilera [.gaeck rlrjggg Pc% %ea;t)aeckagzlgg g% t%Hl'éFs gast%%s and the like.
5-1 (2R, 5S) - 5- net hyl - 4- pr opyl nor phol i n-2-yl ] pyridi n-2-a

The rpltno‘? tﬁltie _insv_enﬁgnn?sy Lgr%igulgr?yngm/a%[ea%?'ad%ﬁni%ﬁ% id%%n‘?ldosage forms, for
example, oral and parenteral, for administering the separate compositions at different dosage
intervals, or for titrating the separate compositions against one another. To assist compliance,
the kit typically comprises directions for ‘administration and may be provided with a so-called

memory aid.

Description of Drawings

Figure 1

Isothermal gravimetric analysis of 5-[(2/?,5S)-5-methyl-4-propy|morphoIin-2-yl]pyridin-2-amine
di-S-camsylate monohydrate at 40, 45, 80 and 85°C. Material was held at a selected
temperature with a 0%RH flow of nitrogen. 5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-
2-amine di S-camsylate salt dehydrates at 85°C, 0%RH. Many hydrates would be lost at
30°C/0%RH.
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Differential Scanning Calorinetry (DSC): D fferenti al
Scanning Calorinetry was perforned wusing a Perkin
wdekawensBirnond DSC in al um ni um pans wi t h hol eBCEIB2006/000222

lids. Approximately 3 30 ng of the sanples were

heated at 20C per m nute ove:%a range of 30 to 250C

with a nitrogen gas purge. ermoGavinmetric Anal ysis

(TG : Manufactured by TA instruments, nodel 2950.
Figuegpr oxi nately 8 ng of the sanple was held at analysis

~tenperature j ope n with 3 0 ni.t r,ogen f|.
Water ORI 0 BPRoroTSOMEITNE RSB ce P b Uy BB AT e o gy ameyiate
monérlgyatrétémtaﬁec.swbiidd 4100%RH is®3 tBd(watviofodrg iveight  Phis ivalde relates to
0 I e e S

anpl e was , exposed. . 2006/ 082511
non-BRUEBIRID Br 3R OB B TR R AL OR £V B ( vs)
Aut omat ed Sorption Anal yser Mddel DVS-1. Manuf actured
. by Surface Measurenments Systens Ltd. UK. Solid
Eﬂ!@ib-ZOng) is exposed to controlled relative humdity
Comp3f¥dn ©n\thé owdtentsomptian t dfe S\QRIRBE)-5 nathyk4-peapynerphained-yljpyridin-2-

time, The hum di s ..stepped fro t 0] 0 .
amingr i SsoRAe A1paniersig ity b B8 bast figh ufetd. bl e sai a
30°0needs 5 to be achieved at each humidity before

exposure to the next humdity in the nmethod. When a

sanple is deliquescent equilibriumsorption is not
FiguRd #ays achi eved. Powder X-ray Diffraction (PXRD): The

. PXR erns r j ' - el . Q.
SimyE8 S ATdeIeR. Pag Bt TR Meltil by Sy ghitin-2-amine di-5
caméyHte medriobydratepl e changer, a theta-theta 10

goni oneter, autonatic beam di vergence slits, a

secondary nonochromator and a scintillation counter.

Figulh® sanpl e was anal ysed as a powder |ayer on a silicon

f pecl nmen. no Cj at i bt Q.
et AR P B STE er S3 oPRELFER RS 2R bSimine a5
caméylateehartytirate. 1. 5406 Angstrons) with the X-ray tube

operated at 40 kV/ 40 mA. The anal yses were perforned

Wi th the gonioneter running in continuous node set for
Figuee 8 second count per 0.02 15 step over a two theta

ange of 2 tqQ 55 ' : o i i-S-
s A o ne; Ay e SRR B Bhoin2 v e s
camsylaie MondBydansy| at e nonohydrate were ali gned agai nst '

those fromthe cal cul ated pattern fromthe single

crystal structure. The 2-theta Angles, and rel ative

intensities for the sinulated powder pattern were
Ex cr%gul gt ed 20 fromthe single crystal structure using

fl ex Powder Diffraction" nodul e of Accelrys

Materials Studi oTM[version 2.2]. Pertinent sinulation

paraneters were in each case: Wvelength = 1.540562 A

(Cu Ka) Polarisation Factor = 0.5 Pseudo- Voi Pt' Profile
Différential ing Galof (DOLx: Biffgrepiial Seanning Calorimetry was performed

using a Perkin’Elmer Diamond DSC in aluminium pans with holes and lids. Approximately 3

mg of the samples were heated at 20°C per minute over a range of 30 to 250°C with a nitrogen
gas purge.

ThermoGravimetric _Analysis (TGA): Manufactured by TA instruments, model 2950.

Approximately 8 mg of the sample was held at analysis temperature in an open pan with
0%RH. nitrogen flow for a minimum of 30 min. Results are representative of the kinetic stability
of the hydrate over the period of time the sample was exposed.
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As will be appreciated by the skilled person, the
relative intensities of the various peaks within

wd abbes25gi ven bel ow may vary due to a nunber oPCT/BR0@H®0222
such as for exanple orientation effects of crystals
in the X-ray beamor the purjdy of the material being

D naana. So:eutlj' ' the ‘3@3 l{ng\% edc§c¥r8ttlcﬁ43 gs]kéle?twédorB%S"l' Manufactured
by SchMeaSOEemermtsayméres bted. Mt Scﬁﬁ (b220mbkisExpdsqudsicbntosiied relative

hum@'l.ye °/§F&I§l{raré nroﬁ&%ﬁé R@Mh]ae: \lfvépgtgchgag §$or{1&i ?y}e‘ﬁﬂng a%g %Umldlty was
steppéﬁ&ﬁm e1e 00 o 0SHRY im 18%RHeintemtalsvaXk eaterod sbrptiom bf 0.0885%min needs

ffe nt shi.f ccor di th . ti -
o bS5 €0 NG oA Bl eI TS Rlon. when
samphiishueligudsbert ¥iRBriym sorptiosisgohemayedchigvedse of
alternative wavel engths are consi dered to be

alternative representations of the PXRD patterns of
Powdeln &- mv\mlfrabiidm(@XrM)eThaPXR@f pdtteenspwereantaingchvsing a @nuker-AXS Ltd. -

D50q%n9%vﬁ%r§§ ray5 F]ac %%ﬂgﬂt%%ewﬁﬁ?%ea&fﬁr\ptgﬁ Isgﬁﬁﬁeg{%‘ger, a theta-theta

gonicyeter) astosedtic deaor divergenae sl apsesordary esorigehromatiNaadea scintillation

coun s LA N8B B B b i .

specinmr\gWaandtmmwhdst being erracyatedelslﬁrs camergﬁ(-‘a@hm Kakays (wavelength
| o aj i | re U
1546@,@@95 s) ?Rf\ K%; {(rﬁnﬂg%w@%@? ];éd1 E(@In /étﬁl @(\orsr@,\ﬁw analyses were
perforiRAd Mdtb rblneogqmoraéteo hwininglia cmatmos@ewe sat foralb seqond COUﬂt per 0.02°
0 Sodi um hydr oxi de M5 mass
Stepg%g a[owgnﬁétgh |°SI2e q Quartet s Singlet t Triplet
The bypeaBs oabtainkd Kl 6@1(2{1’1@8) -§-miethyi-4-prepyimerpolinegiirgridin-2-amine  di-S-
I r
amsg/?a% ﬁ‘roﬂgﬁgdrgtg r@gﬁiﬂgd Jsbgnma{:) @5%)21F|8§ ghﬁ%lég&%g%gf\ﬂgﬂ?mm the single
crystamm:nmeter by di ssolving the ‘
The 2-theta Angles, and relative intensities for the simulated powder pattern were calculated

from the single crystal structure using the “Reflex Powder Diffraction” module of Accelrys
Materials Studio™ [version 2.2]. Pertinent simulation parameters were in each case:
Wavelength = 1.540562 A (Cu Ka)
Polarisation Factor = 0.5
Pseudo-Voigt Profile (U = 0.01, V =-0.001, W = 0.002)

“As will be appreciated by the skilled person, the relative intensities of the various peaks within

Tables given below may vary due to a number of factors such as for example orientation
effects of crystals in the X-ray beam or the purity of the material being analysed or the degree
of crystallinity of the sample. The peak positions may also shift for variations in sample height
but the peak positions will remain substantially as defined in given Tables.

The skilled person will also appreciate that measurements using a different wavelength will

result in different shifts according to the Bragg equation - nA = 2d sin 6.
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sanple in an appropriate solvent. Mass spectra were
obt ai ned using an LC-MS system consisting of a
wa besogesE nni gan Surveyor HPLC system i n conbPaELB2006/000222
with a Thernmo Finnigan LCQ ion-trap mass 15
spectroneter

Such Sarter BYBDRAtseh 9E0REY Bouse s’ disas walelBhaths are considered to be
alternative REISEPEItIBAS of fhed PXRENpatterh of (heaerlysialhhe Mhateridt® Sf the present

A e T S e ST
toluenesulfonlc acid (12 g) were dlssolved i n hept ane
fl d d De
PBOHI AL e RN TBH B EIES SO SIS MaBT e how. Where

prepd?ﬁibtn@fhﬁvé Q&MarMQ@OltJtQjmmMmQ sbales|isuitabié atettanls fdty@rforming both
0
the '%S%I%Qda?’ga'lﬁéF‘éa?%aﬂ%eS&ﬁ&'e gien- ﬁiﬁ@!ﬂ&*f&%&%ﬁ@&s gpd ggfaitions

are usd: 2 hours and then at 5C overni ght. The product was
collected by filtration, washed with heptane (2x6 L)
and dried at 45C under vacuum overnight. Yield = 80%

TBME7 0 (Kg‘)erthHI Bmgthagméﬂz)d)z 208(63 (s) 5. )95 (2H, Né)

15 5 (1 H 7 1 H s) ppm

DCMrﬂZ ZSEPWM‘%’P sotope) 10 2-Chl oro-1-16-(2,

IPA 5-di rretlby;brpwlrawohal-yl ) pyridin-3-yl | et hanone o Br
McO, NAcl  Cl N(A sol ytion of

M/Z 5_pr omo 135 PETYNREERY I pyrrol - 1-yl ) pyridine (1.00 Kg

HCI 3. 98 noMydrb¢hidrBMeid 7.5 L) was cooled to -70C. n-Butyl
[Lithiu 5N i,n_hexane; 1.73 L, 4.32 nol) was added

NaOl; op- wi %QUZU%‘VBR% ®1 hour maintaining the tenperature

MS bet weernmageiépertrdm- 69C. The mi xture was then stirred at
a terrpel(naﬁl bet ween -74C and -69C for a further 15
m.nut es P§bl ution of 2- ‘

q chl oro-Quandthoxy- N- et hyl acet am de (0.65 Kg, 4.72 nol)
in TBNESI&,&'E Q was then added drop-w se over 100
m nut es |ie taining the tenperature between -73C and

t -67C. Thepletresulting m xture was then stirred at

br tenperaéyogg bet ween. -73 and -67C for a further 100

Kg Kilograms

L Litre

g grams -

CDCl; deuterated chloroform
ppm Parts per million

NMR spectra were obtained using a Varian Inova 300 MHz spectrometer by dissolving the
sample in an appropriate solvent.

Mass spectra were obtained using an LC-MS system consisting of a Thermo-Finnigan
Surveyor HPLC system in combination with a Thermo Finnigan LCQ ion-trap mass

spectrometer

5-Bromo-2-(2,5-dimethylpyrrol-1-yl)pyridine
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20 mnutes. 2N HCl (5.0 L) was then added drop-w se
over 45 mnutes, allowng the tenperature to rise

WO 200608250C to 17C during the addition. TBVE (4cQ/BRoo&nch222
water (2.0 L) was added to the resulting suspension
and the m xture was stirred ngore all om ng the phases
to separate. The organic |ayer was washed Wlt wat er
(2.0 L), and aqueous NaHCO3 (0.13 Kg in 2N
water) and waf, 2r 2 Hhexasetivsee gonce tragli n |n
vacuo. |PA (1450 L) v& 445 e du¥ 25 and
the m xturgn eated to refl ux. The Hxt ure was then
allowed to cool to room terrperature and stirred

2 A EE oI K Jridh, 25 Sbiote 1845, 1% 2 rob and -

tolugn2édulfonic) acmh((ﬂzjg) wereadisgd@duind@ptarec(36rh) andrneflgted. under Dean Stark

cond}};o%ls??v;%] g?véH(l'Re e%ung%gt ?%—F&E@l §|§tll%g9? %%e&gﬁg (&86 was removed
by distilldtiondtihe mxtursg v(as ddoled) toRORC forSthaninuies) S(am-lsyystaﬁ)wm added and

the %0 6/ O%réﬁ@%ter 1S b@%ﬂ qu g%ga?szanc?%nenza‘% C Oéea'_?hé Tt|1e &roduct was

oxI ranyl pyridine
co||elctedl‘1by/flltwtloh wamawmhmwr(e«pxg L)/mdadnqdlat@g & gnderaxacuum overnight.

Ymkf‘%%?,/o %@R"‘S H(ontelly ?Wﬁ%rbsi@ 0 gh%’ﬁ%ggﬁw d {16@9 7.95 (1H, d),

8.70anH, §)ppm. 4831 hi/z 2R QHUBr Gotope).rred at room
tenperature. A 5 solution of
2-chl or o- 1 [6 (2 5- di et hyl

2-C FRIG~(2: frok ridink3pitetisariohe 08 Kg, 4.35 not)
in tetrahydrofuran (2.16 L) vvas added over 4 hour and
the resultin hstlrre pr 45 uescat room

t enper at ur e.

2-chl oro-1-] -dlnethylpyrrol |d|n 3-

yl ] et hanone consumedThe Teatt cm m xture was
cooled to 19C and treated with concentrated HCl (36%

o, 5 B S B Db e Y06 438 Eberome 5

was%ol@dﬁdtwmmﬂtﬂlhmlm (215N it eeparieatiLi3eL, b!EBZ)mol)m adbled drop-wise
mi, xt ur e

v S PSS R BRI o ST gy, i was rn

stlrré@faﬁérfaﬂb&famré\/@st{mnsmﬂ anBCEH (G d jurtherd 1 Svatimuteg. A Solution of 2-

enof e R N RASe e To 85 K8 o2 0L B G B v g s
dro@WtséaweemOO\Amidmtmwa(rﬂalﬁlﬁg Lihe demipérlature drebverrd—03 g:aand: -67°C. The
es R SRS PR Sl Wb Spaeb) 3 S Ry e 100
mlnﬁt@@ MHECI 25.0.0) (ablthes) add2dABo-Iide ai'dy 45 nBn@és, (allowing dlds) temperature
to ngp ?ram ]70?3 Iﬂ)ﬁ E %mna) Eﬁ%dltc‘%% ?B%l% {(4]0 U an@ Watgr ZZOO (_}was added to
the resulting suspension and the mixture was stirred before allowing the phases to separate.
The organic layer was washed with water (2.0 L), and aqueous NaHCO3 (0.13 Kg in 2.0 L of
water) and water (2.0 L) before concentrating in vacuo. IPA (1.50 L) was added to the residue
and the mixture was heated to reflux. The mixture was then allowed to cool to room
temperature and stirred overnight, before cooling to 8-12°C for 1 hour. The product was
collected by filtration, washed with IPA (2x0.1 L) and dried at 45°C under vacuum overnight.
Yield 78.8% (0.78 Kg), 81 (CDCls, 300 MHz) 2.20 (6H, s), 4.70 (2H, s), 5.95 (2H, s), 7.35 (1H,
d), 8.40 (1H, dd), 9.15 (1H, d) ppm. MS m/z 249 (MH").
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mz 215 (MH). (2S)-2-ff(RS)-2-f6-(2 5-dinethyl -

H pyrrol -1-yl)pvridin-3-yll-2-hydroxyethyl) 20
w@emppssm nol propan-1-ol OH OH N OH OH ~''' ~ EEBIEMD@E00222
HN-NNHNN \CH3 Nz _ I I NECHON NaBH(QAc)3 A
m xture of

éfll'\?: 58 oxi ranyl pyridine (0.65
; no- 1-propanol (0.30 Kg,
3.95 m)I) [ Iuene(6 50 L) wa§theated to reflux .o
over ni ght lcooled ta
terrperturle Ind DCM(65L) and| wat er (13 Ll
( : t—@pﬁ’a e." Sodi um
tri aceeexybor ohydri de ( Kg, 4.56 nol) ¥as. added
to the organic layer, followed by propional dehyde
Wate(rQ1 68 vtq) vﬁas@ddé@l am.gmee % afduaber%mt bfCsoifting bo(o@.ydﬂdeL(o 17 Kg, 4.36

malnanlng rrperatureb

mol) 3'0134 dytpy@npég ,L@ﬁt A5G apdithe fgsulting §qugﬂ>na=ttlrrp8@lt,{oon"ln temperature. A
solutto%nmﬂ eﬁwr&ﬁal(z é-dhﬁéﬂﬁyl&ﬁfoonql)gwmcbiynahmddé mbsakg 4.35 mol) in

aqueous sol ution

tetraamf%faf?é't @ ‘(61 '-Q)dvar%gaﬁ"i‘?dsmz% k@%@@p)thﬁnr&swn@ SRiytign, stirred for 45
minutéy 8t Y¥3re AB9HERHRd LR/ AIBAROGLPRH2236- (5_89 dhEBYWRGHTSIA -yI)pyridin-3-

separate. The aqueous Ehase was extract

din B, Wabookd Jh e A freated with

condéﬁtfr&éd Ho1 QQG%)w/ 1,08 L§ Qv&%d—)nlrﬂlﬂs%t cmelqﬁmureﬂwgd cbﬁled to 11°C and
materi a

NaOHn(Sgp/cp yvég()ie Hef% H, wpé%dﬁgp | q:V§5 4% H“'(‘Eﬁﬁél rgam@wq\/ﬁm f%aw pgrature below
25°CL The (fiklurdWvas thepGildwed td gianultle, at20dM térperatile overnlght When all the

chlorgagghqlzrpprré;dlatq% cerl\wméf:f 'EBG}\% g%o +.) Qgg (N%t?ll_" (#H_)) gveéq)added and the

mlxttﬁrék‘/as@hrrléa 'bbfdk@aﬂﬂvﬁn@ﬁ% dhkks to s'@pérate MherayRdowd ﬁwa&mwas extracted
was characterise

»Wlth PG\ (% §p_| L) @j\d tlze gom%mgd (ogﬂqnlc]ﬁ%iasgs wr? T)aﬁpecfdwtlg atﬁS (%*1 OL)and

condehtratdd)in v4oub Yield §8%MD.92Kd) G, (EBICI,S 300 XHZP 2(1D (8H, €), 2.90 (1H, dd),
7.90 (1 H dd), 8.60 (1 H, daﬂo I\@dez?oww)
3.251(0H( gf%) 42)of({1tc)R§9L§qnoﬁ(2&s) 7.20 (1 mS 7.70 dj, 8.40 (1H;d) ppm. MS

m/z 21linme hyl -1 Hpyrrol -1 -yl ) pyridin-3-ylI-2- hydroxyet hyl
} am nol propan-1-ol OH OOCHOOHCH3 OH' Cl N
C NNH N1 NHNN

(25)-2-[{{RS)-2-[6-(2,5-dimethyl-1H-pyrrol-1-yDpyridin-3-yll-2-hydroxyethyl}
propylaminolpropan-1-ol

OH

N X
4 N
= (+) d EtCHO @

NaBH(OAG),

A mixture of 2-(2,5-dimethylpyrrol-1-yl)-5-oxiranylpyridine (0.65 Kg, 3.04 mol), (S)-(+)-2-amino-
1-propanol (0.30 Kg, 3.95 mol) in toluene (6.50 L) was heated to reflux overnight. The reaction
mixture was cooled to room temperature and DCM (6.5 L) and water (1.30 L) were added and
the phases allowed to separate. Sodium triacetoxyborohydride (0.96 Kg, 4.56 mol) was added
to the organic layer, followed by propionaldehyde (0.48 L, 6.68 mol) and glacial acetic acid
(0.17 L, 3.04 mol) dropwise maintaining the temperature below 30°C. The reaction mixture
was stirred at room tempe'rature for 1 hour before quenching with water (1.20 L) and an

aqueous solution of potassium carbonate (1.00 Kg in 3.23 Kg water) and the phases were
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NaBH4 NaOH ~J' Water (15.0 L) was added to a

suspensi on of sodi um borohydride (4.11 Kg, 109 nol) in
wo edosaspsdr of uran (140 L) at 15C and t he resul tPa@mIB2006/000222

solution stirred at 15C. A solution of 2-

chl oro- 1- [6 (2,

atonS363 AP Sl R i AT BRA0R 00, G ombinec

orgarhc) ph@ses LEREd QtBrwater (0. th)ewvatérl (0t3@| )i angl ddmeentrated in vacuo. Yield
erature bel ow 30C. The resul 9 CYBCQ‘,
89% &3 Ak s Brtessl WS agisteda shmex ARl ok pulty 8 (B, 300 Miz) 0.8-
1.0 (ﬁa o, arsp-1.70 §2H 2mP 2d1m&1m)él) pzfsas-ehsl(sml )npys B0liZH,ddy) 4.80 (1H, dd),
anone was consumed the r ion_ i xt tr
5.90 \i2Hl.hs)e 8r70eith ed-80ct -9 £ /6 v@ 6911'?'9 \M@% ’Pﬁ%? MH"). The
mterrﬂ@dl%adnﬂhé‘%ag Qﬁara&f*eﬁ?&! at gy, echel, 03@03092) The (BHX#)UZ. €0 (6H, s), 2.7-

was cool

3.2 (3tdided 3cﬂ«5e(r1 H601) rﬁ ?lQI("ésdq)mﬁ 82 & "hlml)gf’tqqe(zﬁe??péﬁgt(&'#ed) 7.90 (1H, dd),
350@1@—\ %?:’PEHCMSTIHE ggft))ww*ﬁ was then granulated at 20C
Ver e

Wien al'l chl or oal cohol internedi ate was
consurred the aqueous phase was separ at ed. DCM (150
0 - : ASpropan-1-ol

ases to separ ate. The
organi ¢ phase was washed vvlth wat er (2X30 Q

(S)-(+)-@-am no-|-prop@hol (17.2 Kg, ) and OHK"‘“CHa
tetr ofaran ( e .25 a 20 mnu es NH
The,eq |prren:&;set for disti |orp1

OH

a thb give a—f—rﬂ'a
,]_Olltr&?“ reacti'6n m e W&s |eft af_rjefl ux
overni ght. After Mooling to roomtenperature (150

L) was added and the m xture was washed w.th wat
Watdr3(t50 L) waglasideddp hensrengien seitsodim doeahyenida (b1 éﬂsel 109 mol) in .

tetraﬁyzb‘??ﬁfatnr f\tipcb%ft U588 aﬁ"ﬂdthe D@le ?olutﬁﬁ' ﬁﬁl@@ 4Y15°C. A solution of 2-

give a final ume of litres.
Chlor@a‘a[ﬁt-(ﬁﬁqilUl@thtRyrrelehé')mG@ 3plathangas a&%QeQJ off@r 6t206 mol) in

tetraﬁ? Fa?‘rt éﬁﬁg L QHHUWQteWSCIQO lWad idueaCorreso Gninates Smainthining the

for 6 hours. The product was
tempg@atu@dveé@w B9°G. .an resyiBng solgtignowagstired for 60 minutes at 15°C. When all

the 2adidr6h! ééﬁ@ﬁ%@étHﬁ?ﬁr&lﬂWén&ﬁ BQQGth@I‘nbr‘ﬁéj wis 6&%%&‘&6[% reaction

vacuum

mlxtWHz'yasﬁreﬁbedmﬂze@meoEQfsi H@ER7% Bﬂwoﬁ 69 VS5 a%ﬁ'n?t@ﬁ mamtamnng the
temﬂe?r_?tu% dgé?m[/ akc. S'bhe I%IXE[)II‘@ \Agas(gc%Hled'fb 115%¢ %ﬁd (Nadﬂ-l (39% waw,/ 19 Kg) was

0
addep guer( 64 mlaut)es rsaetwr('qmth%)terﬁmfﬁf% Hefow 3875 (JK)P%)'“&“FF% was then
grangféﬁéﬂ gedh %V@rﬁgm dfheNaf thd hRESHAIOhBE ihtetmebidte| WakIcdnsumed, the
(1H 424 %5 (rl H, %5:1 ,
aquepl@mtpgﬂwasd;gparagdgg(:{\&I(_i5osl)) angl \Q@te% 4Q L dye e pde %uid the mixture

was:ilrrgéjbefo% éé%w(r% the pﬂésé&ﬂfﬁseb@a@ Ih@ bRyatidphase Was washed with water
-2-16- di met hy]| -

(2x30- b r(|5b(+{) wm;ﬂrmrep@ﬂ% (A1 '529 h%%?r By fttrahydrofuran (15 L) were

add&f Qpé/rl S ites. OnN eduipthefHvadseOldr IfidtiBatfdrl &Ads DOM Mids replaced by

tetrahydrofuran to give a final volume of 160 litres. The reaction mixture was left at reflux
overnight. After cooling to room temperature, DCM (150 L) was added and the mixture was
washed with water (3x30 L). The equipment was set for distillation and the tetrahydrofuran and

_ DCM were replaced by acetonitrile to give a final volume of 84 litres. aaa-trifluorotoluene (300

L) was added over 60 minutes, the mixture was cooled to 5°C over 8 hours and granulated at
5°C for 6 hours. The product was collected by filtration, washed with aaa-trifluorotoluene (2x30
L) and dried at 45°C under vacuum overnight. Yield = 65% (22.7 Kg) u (CDCls, 300 MHz) 1.10
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N N Et CHO NaBH( QAc) 3 Propi oanal dehyde (5.02 Kg, 86.4
nol ) was added over 10 mnutes to a solution of
W@ 2085025110 PCT/IB2006/000222
[{(RS)-2-[6-(2, 5-dimethyl-1Hpyrrol -1-yl)pyridin-3-yl]
- 2- hydroxyet hyl } am no] Pr opafy 1 oI (22 7 Kg, 78.6 nol)

o T L8 o 2RO 8 L) A8 O, g 30 2.0,

7.20 lpedi,od)e 7. 80dit Hgdd); 8160 (@Hs df ppms M(Snmézf 230 (Nldh The intermediate epoxide

was qrpraaisea o Qubct. 100 MEET ninH i 7eil abll Rl 400

dd), 96 (2H, BNe7. Z®aet, dpI7.70 (HIBE), 8RS ($H | d)rppeh. MS 2242 THIVH”).
hour before guenching with an aqueous sol ution 15 of
pot assi um carbonate (36.4 Kg in 136 L of water) and

25)-bhERS suaingethy |} 10Aprdl-0-yiepritire 8 41]-2-Fiktieoxyethgi ¢
a.se was aished Wi th water (2x23 Q The equi pnent was
ro 0 Y1 ation and DCM (190 L) was rermoved by
distillation to glveoa flnal volurme of 4®H itres. The
m xture was cool ed . Yield 100%08;‘ 1(;449 50. 9%
wwin DCM. 6H ( 1 360|\/Hz)081

1.50-1.70 (2H, (6H, s),

3.50 (2H, dd)N 2‘80 (1H, dd), 20 s) 320
%{le33? ).- z I(é‘l_Fl”tCHo m@ H m ppm M
(25)-2-1 [ 2-16-amnopyFi d Vi ) - 2- hvdr oxvet hvl } (

propyl ) am nol propan-1-ol OHCH3 OHOH,,CH3 N,,* H
Propfddnaltiehyde- (5.02 Kg,~86HiGnolNWaethdded dv@N1()2ﬁ)1utEs[t{>(d?solutlon of (25)-2-

HC L AR B IR API—- ————
Kg, 'FE @mdl)aumurwﬂnwanatlzwb (I' fe Qéldegmg sdlufitin m:is)stlrred at 20°C for 2 hours
and g{qqaﬁ@/v ? gé %gttl ybeéc?{gh {n@ Ecba Egs;?sn%{%l s 8W }\r‘leagetg%borohydnde
(25.8Rgt £xp ﬂh@l) freDCWK(1Q¥BELI’) roveh90 deWsVﬁiBOﬁﬁr/l@B@&émperature below 30°C.

PCT/.1 B2006/ 0002 t
The FRgsion QAP A ag e A 2haBh PRV vaiind G & abeous soluton
of pdtdsshiin karbonate (361dedd iand6tLhef veaterp end trenpheses edre olldw@d to separate

e St SRR i B AL AR5 Bttt an

DCMVet9®r L) (Wasli@nfgve &G djstilltibn th)giveas finaldetunzen df 4% étregeh dHegmixture was

cook 2B U5 5P So R SR BENS PR 3B -1 0 o

m), L5oard (Qaasm)yz Mg (6¥,td), NBEB.15QBH( i), 4550 J2H, délf 1480 (1H, dd), 5.90 (2H,
s), 7\,60{)(ﬂ|r'i%@k/|n7gq0 Egor@hﬁse 8:({¢e(1ﬂq 5 Bpm. fRass 43SMEK] T act ed

(28)-2-J{(RS)-2-[6-aminopyridin-3-yl)-2-hydroxyethyl}(propylfaminolpropan-1-ol
OH

OH
oCH,
N H Y
N A ~"cH, N
NI A \/\CH3
NH LOHHCI yN Z

(2S)-2-[{(R, S)-2-[6-(2,5-dimethyl-1H-pyrrol-1-yl)pyridin-3-yl}-2-hydroxyethyl}
propylamino]propan-1-ol (0.90 Kg, 2.71 mol), hydroxylamine hydrochloride (0.56 Kg, 8.05 mol)

ethanol (5.20 L) and water (0.45 L) were combined and heated to reflux overnight. The
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conbi ned organi ¢ phase washed, with NaOH 1.4N (0.70
L), NaOH 0.9N (0.55 L), water (0.50 L), water (0.25
wa)ooengdscioncent rated in vacuo. Yield 87% (0. 55d@i)B200t5300222
(29)-2-[{(R S)-2-[6-(2, 5-dinethyl-1
H pyrrol -1- yl)pyr| d| n-3-yl] ihydroxyethyl}
§qroe

reac%og\wﬁtgglwr}a%] ol lrg teﬁwﬁ%r 8rc%8§g{1t%llieéj in ‘1@5“0 2\@/@ter (1.50 L)

was nanlded amﬂltmanslusmhmnamﬂec( 30 35)’0(9 TIEO r&suttivlg) sasp@nsion was added

ISR e S5 BPRLR s, PO B B Al 92381 oom 1.0

L) was added anﬂlthabhmlsumafe aﬂomléﬂlolsepamha The faquecmstprﬂse was washed with

oo AP BB TR A S0 i on o5,

Afterv\sm)ammgetde tphasest thexacweduslphasaeWafs axtrabted withoDCM 61.60 L) and the

conbi gl it OBl SLEETAPEPRIL bt U5 @t 05

L), watﬂ(@ 2p L pamticdngentaated int\acgo.Véeld 8f71’/d1(@l55/|(g)urre of 120
litres. The m xture was cooled to roomtenperature
and granul ated overni ght. The by-product was isol ated

(2S)2y{(Rx $)F2-t6a(Ri Sodimetiy-0elpyerdl- Wy py ridimt 2 y1]-R-h3diokyetAyip

ool Tl A IS B i o
(16.4 7Kg, 12836 mab.esodidy biparanokte aSidyKog 398 Mml)l\lam-le(h@ﬁ% (136 L) were
com%&ﬁ ﬁ%ﬁ?ﬁ%ﬁr@g{ag éetc'%P %Eﬂw (agwg‘?:gm gg%cgﬁggméﬁol to give a
final yotyeme of pBRdesvabieebaaliorh mgmnel s ¢%Ia¢\AporQ¢maeMQ¢rature and held
over@% Hﬁé@ﬁguﬁ%%%jﬁ%h%cmgn(&%@ g@é@?gﬁ?efﬁ sl 24 stired for 105

hourgpjat Irefligx before (ceelingnfo, reomi derdp@dtufel H henequipn@bt was 1€kt (for vacuum

dlstulfgt %fgg?ciémégol(vaaﬁegg):?ighﬁ d%r]to IVE? rﬁl }_ﬂlﬁm)%?d_' 1§B 8%@3? The mixture

was jgpoled tp peem NSmpgratups and \granulated overnlght The by-product was isolated by

filtra%n%ée ar?s‘ﬁbegglﬁm‘%%%agg g ?%@ﬂ‘é(gﬂb% ég%ﬁea/whmq@ % nd, 13.2 Kg)

and weahwll with BE W3k 2 kpbrfpiercombjning with BICM 780 water (39 L) and basifying

with &%W@B%dw@ 3%) %e Hiﬁfarg @g%?ﬁa%ﬁqge agfggo gaﬂ%sé was extracted

with wauhgn@ﬁ%cm@ed BroAcUEEE 08Ebed with NaOH (4.4% w/w 14.6 Kg)

b
and ”?%f tﬁgﬁ%@g@%gg 18%@%8&’%?& Ij3&'\@) 2 hydr oxyet hyl }

(propyl)am no] propan-1-ol (0.50 Kg, 1.97 nol) in DCM

B (dd?lphurll%gtﬁgcﬁ‘)g%e@gﬁ éﬁ‘é@ﬁ%}e eg‘??gge@baﬂﬁ 940280 (4H, m), 2.95-

3.10(thpa) 3t46 @Hpd), 9v#528H, d)THet SRRt bn.ed- 8@ Htnh) 6(5@ (altl _d)oF)mS (1H, d),

8.00 ﬁ.qrg? L L ~and then cooled to between 5C
gnd 8?) 6@@?2(52.(%% was added 5 dropw se and the
phases all owed to separate. The aqueous phase was

5[5 @0k hl 4 “%;"yl%réwonh-‘z @Bﬁ:&u#%nﬂ W S %q‘f g-[(zs,ss)-s-

solution of N 17T Kg) I

. B und Bo separ ate. The
aqueous ph@ﬁe was extract ed vvlth DCM (0.5 L) and the
conbi ned ogpn{ phase washed with water (0.5 L),

wat er (2@ and /\l.\oCHa . O/\[.\\‘CHa

N :
N N
I \/\CH N N \/\CHS + Nl N V\CHa
/ —_—
H,N H,80, HN" NF_ . HNT NF .
2V+4 2 Diastereoisomer A 2 Diastereoisomer B
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concentrated in vacuo. Yield 82% (0.38 Kg). 10
(29)-2-[{(2RS)-2-[6-am nopyridin-3-yl)-2-hydroxyet hyl }
W@ poepsas)am no] propan-1-ol in DCM (9. 04% w w, PGHIB2606/000222
Kg, 122 nol) was added over 3.5 hours to concentrated

sul phuric acid (98%ww, 119 4Kg, 1217 nol)

R e
(0.50 kg, 51C07 Mal) ér DCIME .0)) wassadsigd pdrtionwiselo tendeatrated sulphuric acid (98%

w/w)gair@t/\gj rr}iag %Hﬂgr ? @%&@aﬂg@ &?AVP‘Q'SS@C dmﬁﬁ&e%ﬁ%@rmd at room

U€ous phase was
temﬂBﬁMJr(e%r n)hoandndimwmlminmqrem WMN1 0 BOVatgr (2618 was added

dropsg@& anﬂfq E)ha‘szseg %\r‘fé@ed@' {é&)g}aﬂ% %eta'aﬁ?ﬂ%%%"s@mwé%ﬁé& With DCM (0.5

agueous
L) anhtheaxdddad tdeapwise to DEMuUfiGL oLNa@hld(1t7HeK®0nma’wd(10r0gb)n DEM (1.5 L)

was RS P RSl Mool gAC 10 pHIFASOHRIRAL 83t v

(0.5 tLp andChgicembinedi organiv ghase \n@fshe_dz&nthuwaters (0 5(|Lé,l watep (539%.25 L) and

concgfgaed iPracsp, Pl IRERDIET U i astor eol somer A

1.10 (3Hx0.55, d, diastereoisoner B) 1.40-1.60 (2H,

(28)?}[}(2%82—2%%@%%??%n{?yl)ﬂ-?—h?tgr?og)@%%i}( a@rgg@)a?irﬁ%&?&érﬁﬂol in DCM .
(9.04% , wig, BBO.61KH, 129 mop rwas\Brideidz 0vEB63.3 e, top@nitaetrated isulphuric acid
8°P§N/\9I 54 EIS& ﬁﬁ?nﬁﬁ@m@&@ﬁkgmﬂg‘aﬁ@qgﬁ L3R 'belw So°C. T]he 2é'?_ixture was

det er m e rreasrln the ratio
stlrrm a]@pcpjmtgnpbratqrqfol 1 Qgpma@q igracecledq §°e2RWater (145 L) was added over 2

hourgﬁ%?.ﬁta@{d;wg gd@@@b*%“aﬁd Yhd BMAded émgwaa qmse@arate To the

onate) rate nonoh
aquedias phaseWas a@d@ @QM (92 Inr and@qgeoys Nnmqala (Q Toww, RO KaN2678 mol)

ovegz[%%%tglnﬁoﬁ OtemT%rr%u?Oh%’iP%gg? After sje&a/\ﬁtl ng the fhases the
aqumlmaae]WaseP((rmgg)th PCM ( 1 L) and the combmed organic phase washed with
ﬁEWd L)4'I'|%Cé§31¥| oPRInP 2L <Rt ?orwlgtlﬁ’é‘tgo'ndérﬂel)éM%@?ep(a?ceg%y acetone to

11.71 I'n acetone

givesdinat valume pf {20 Igjes) Yie 16§27 313 - SHe WY MERCRIongy,

22.0 nol) in water (2.29 L) and WO 2006/ 082511

PCT/ 1 B2006/ 000222 43 acetone (5.24 L). The sol ution
5n (ORE1;s300 Mt),0.8% (R, f2), 1109 (BHQH48s d. é'ééféf@l'mlpé WaP ¢3H=0.55, d,

t

ciasfidfitbmett) 148180 P R0 8D 58, 76,3503 1. ). 420 @K, b
4, zomwétH vt 6. Sadélﬂon)a 7(45{2Hem).)8.end Fhim)@sﬁ‘aM&lmG %ﬁﬁoKMH ).

The V%5 YP ang{emﬁﬁ'nerYAeér% %%é?e‘go doher B is determined by 1H-NMR after

measuring the ratio of 34 1.00ppm and 8;{ 1.10ppm signals.

5-[(2R.55)-5-methyl-4-propylmorpholin-2-yllpyridine-2-amine, di((1S)-10-camphorsulfonate)
mgonohydrate

CH,

QMM 5@ QL . ;&

To a solution of 5-[(2S,5S)-5-methyl-4-propylmorpholin-2-yl]pyridine-2-amine and 5-[(2R,5S5)-5-
methyl-4-propyimorpholin-2-yl]pyridine-2-amine (2.62 Kg, 11.1 mol) in acetone (31.4 L) was
added a solution of (1S)-10-camphorsulfonic acid (5.11 Kg, 22.0 mol) in water (2.29 L) and
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Kg). 5 To a sol ution of

5-1(2S, 5S) - 5- net hyl - 4- propyl nor phol i n-2-yl ] pyri di ne- 2-
wamioves2and 5-[ (2R, 5S) - 5- PCT/IB2006/000222

met hyl - 4- propyl mor phol i n-2-yl ] pyri di ne-2-anine (143.7

Kg, 21.5%w w in acetone, 13kamol) in acetone (343 L)

acet%@e; (%fiﬁﬁfj %Sﬁld{‘ob %sogtlr&a%)t ZP%QT%%WU%# s?@ Ery\;\gtl%issdwere added

and ghe mlﬁdreawaicqerfuwedlst ﬁD‘l’ﬁllOé%r nightk elhec prpduct] waspeoliected by filtration,

wasRA G %E&o&é}éﬁi}% hif el af 48 ANy t\%@u?&m E}qht Yield 34% (2.71
was colecte [tra

over ni ght e pro
Kg).washed with acetone (62 L) and dried at 45C under

vacuum overnight. Yield 37.8% (35.6 Kg). SH (CDCl 3,

300 MHz) 0.7 (6H, s), 0.9 (3H t), 1.05 (6H, s),
To atsopution 365((2S, 555)5-methl-4-prpylnrphal-2-ylipyadigeranihe and 5-{(2R,55)-5-

metrésl & p% %é&%ﬁpolw-ﬁyﬂplﬁéln%- - mﬁﬁli é1%3 ﬁ(gd?k"sz/"%v §1 %c%t{%Hﬂ 31 mol) in

acetqvlpe (3%3d5 wWap aqideﬁ)a sQjution c(f11$) 1ﬁjcamph¢rs@liom1;, aoij (633 Kg( 256 mol) in
wate'l\'/lézﬂ}é ﬁ'tggs% L(t%h' wmﬁgl}egcat]cgpf%ﬁrc P&&Luﬁegéaégﬁﬁy?{a)s W' added and

the r@gmfgmﬁ(ggarp&qte@ahm °6rovernight. The product was collected by filtration, washed

with %—c ‘\gltlgﬁ%\(/ér_?ﬁ' |32'd Eg%lékeél?ou@%c ansy wel”ﬂ% E'}?g r3<':17t' 8e% 5%5.6 K9)

Mai n characteristic peaks: Angle 2-Theta Intensity

s OIS LEATBY AT I, SR L1750 m

1.8 (B51, 4i), 1818 (@b, M)19.98 (28, &), 225 (RH.5mP 2240 2H) 31),52.58-2.74(2H, m), 2.90

3 £a83h 80,y s A B0 3 &7 3R FoTydty7res o m)
8.1532H6br2 8.8 (24, Hr)apam. 488 av# 836 MHPXRD Peaks f or

5-f (2R, 5S) - 5- net hyl -
mne d|

4- propyl nor phol i n-2-vl | pvridin-2-a
25 S—carrsyl ate m)nohydrate V\D 2006/ 082511 ‘

2-yl]pyridin-2-amine di-S-camsylate monohydrate

Main characteristic peaks:

Angle

Angle

2-Theta Inteo;lsity 2-Theta Inte;sity

(Degrees) (%) (Degrees) (%)
6.3 27.3 17.6 9.9
10.9 75.9 18.0 15.9

- 12.3 18.3 18.8 15.4
12.7 10.7 19.3 - 29.6
14.0 15.0 21.7 13.5
14.4 10.2 21.9 25.9
15.1 100.0 22.4 32.2
16.3 68.8 23.2 35.0
16.4 28.0 23.5 20.4
16.6 22.1 25.6 9.4
17.3 31.6 27.9 8.5

Characteristic PXRD Peaks for 5—[(2&58)-5-methvl-4-propv!morpholin-2—yl]pvridin-2-amine di-

S-camsylate monohydrate




2-Theta (% 2-Theta De rees (Degrees) 6.3 90.6 25.6

100.0 10.9 6.1 27.2 15.8 12.7 98.3 28.5 7.6 14.0
weodo@R1B8 6.1 15.1 58.4 34.7 9.7 16.3 23. 6 B8r/iB28068)00222

17.3 12.4 39.7 10.5 19.1 7.1 39.8 6.0 19.8 24.5 41.1

7.1 21.7 5.8 46.9 10.5 23.

QIO 11

AL O

10.2 47.0 6.0 WO

o YaYa¥Yalllla
ALE‘IUUI
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De

DT
OZ9I1LT I Ci7

2
1B =4

U \ 7 | 1 L =)=\
2R, SiBjerSityref hyg‘ﬁ?:e%r 0
g .

LR2NNAL NN
U

)yllmtenwyol
HB)C CH

al ns
' di n-
H 2

2-a
N 5
laiml1l in the form
rding to claim?2

&
129 d; §l

14.04] nH

\An\/az anm‘

h = $.15405

its powder X-ray
usi ng copper

| pha, ‘23f1ay (
1813 12 75845 1

634%7ar1d

25 (9-7dpgr

Angstrons),
es 26. 4. A

18K r nHceulBEal

orma)&,Vt i0

isi

g

18.3 (2R, 551123 ne

th 397pr o

-Phol

n- 2-

ne 89.8S ¢

meyb& e a

d a

1911 pyrli di %-2- ani
18far ndceuf#dal |

acéépt ab

e di’lluent

or carrier. 15 5.

2A. ohar[macdu8i cal

cofpBsi t

on Hx%ord

ng to claimd4,

28t%er ei

n 54pE@2R %9S) -

87.0et h

| -46.0

propyl nmor phol i n-2-yl ] pyridi n-2-am ne di -
in the formof a nonohydrate.
to any of clainms 1 to 3 for use in nedicine.

S-cansylate is

6. ‘A conpound accordi ng

20 7.

The use of a conpound according to any of- clains 1 to
3 in the preparation of a. nedicanment for the

treat nent of - sexual

dysfuncti on.
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8. The use according to claim7 wherein the sexua
dysfunction is nmale erectile 25 dysfunction or female

wosmnered2sdysf unction. 9. The use of a conpound POTKBRGEICWY222

10.

to any of clains 1 to 3 in the preparation of a
medi cament for the treatnmentggf neuropsychiatric

di sorders or neurodegenerative disorders. 30 10. A

process for the preparation of

5-[ (2R, 5S) - 5- net hyl - 4- pr opy&lai®sphol i n- 2-yl ] pyri di n- 2-
am ne di -S-cansyl at e nonohydrate, conprising the
reaction of a compound of fornmula (X) WO 2006/ 082511
PCH B2 S+ vethyb4-propgimarphalinGeyllpyndin-2vantine dit S-camsylate:
S) - 10- canphorsul fonic acid in_a suitgble sg/ vent. 11 A

process according to cl
acetone/water. 5 12. Afconpound of formula (VIl) NN
OHOH NJ, H (VI
salts and sol vate

FHRaherei i 1 sdl vent is

I TrerC S, cAl ceptabl e
reof. 10 '

H,0S o)

A compound according to claim 1 in the form of a monohydrate.

A compound according to claim 2 having characteristic main peaks in its powder X-ray

diffraction pattern, generated using copper K-alpha; X-ray (wavelength = 1.54056
Angstroms), of 6.3, 12.7, 15.1, 16.3 and 25.6 degrees 26.

A pharmaceutical composition comprising 5-[(2R,55)-5-methyl-4-propylmorpholin-2-
yllpyridin-2-amine di-S-camsylate and a pharmaceutically acceptable diluent or carrier.

- A pharmaceutical composition according to claim 4, wherein 5-[(2R,5S)-5-methyl-4-

propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate is in the form of a monohydrate.
A compound according to any of claims 1 to 3 for use in medicine.

Thé use of a compound according to any of claims 1 to 3 in the preparation of a

medicament for the treatment of sexual dysfunction.

The use according to claim 7 wherein the sexual dysfunction is male erectile
dysfunction or female sexual dysfunction.

The use of a compound according to any of claims 1 to 3 in the preparation of a
medicament for the treatment of neuropsychiatric disorders or neurodegenerative
disorders.

A process for the preparation of 5-[(2R,5S)-5-methyl-4-propyimorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate, comprising the reaction of a compound of formula
X)
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with (1S)-10-camphorsulfonic acid in a suitable solvent.
11. A process according to claim 10 wherein the solvent is acetone/water.
12. A compound of formula (VII)
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and pharmaceuﬁcally acceptable salts and solvates thereof.
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