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WD 2004/ 029059 PCT/ US2003/ 029876 N- SUBSTI TUTED
HYDROMORPHONES AND THE USE THEREOF BACKGROUND OF THE

wo DMERTIOSN 5 Field of the Invention This i nvePtT/OR003%029876

inthe field of nedicinal chem stry. In particular,
the invention relates to novel N-substituted

hydr onor phones. Related Art The primary | ocation of
pain control is in the central nervous system (CNS).

(o) S PRSP Rndk BRRTRe NGRS R BB e

t hr oughout the CNS and the periphery (Foss, J.F., The
Ameri can Journal of Surgery 182 (Suppl to Novenber
2001) : 19S- 26S (%QgﬁbqRO ﬂ%vémg(jﬁeceptors
are functionally couple 0 per ussrs toxrn sensitive
heterotrineric G proteins (G) to inhibit adenylyl
cycl ase activity. Activation of these receptors 15
activates K+ currents which increases K+ efflux, i.e.
Mg optednvendibhon, thereby reducing vol t age-gated
Ca2+ entry. Hyperpol ari zati on of nenbrane potential by
KK currents and inhibition of the Cat} influx

preverthss Nehdd amm th& efield @feasdciand ciahiBtry. In particular, the
transm ssion in vary neur onal pat hways. However,

fiEenHeR FRAtpBI0 ﬂ%@léﬁtsﬁ\?s itFeGhyEEMOTPRORRS n nanagement i s
the opioid receptor (Foss, J. F., ibid). OQher
consequences of 20 [t-receptor activation include
n gastrointestinal transit, respiratory
depression, mosis, and feelings of well-being
(euphoria) (Foss, J. F., ibid). Opioids, also known as
opi oi d'hsgakmasy docafipe of paincgpirek isdn dlscanivat neARHEYstem (CNS).

ARl RS iR PR Lo R (Bl LS et are

Qtebhded ﬂfr@ugl‘fodte{hbﬁ QISiand ﬂie%&iﬂhé@r(F@ssV e, etne A)fzerzcan Journal
nmedi cal 25 indi'cations but imari | are enpl oyed
o Sveicrey e (Supph %NQV@W g£09ﬂ): B0l e e eponrerd S opioid

I}%Vﬁto?se are rfﬁﬁ)c(%{o gﬁj 08% dg?s %g(s)grto?(fgg %:elf;jsii? of etero%ﬁmerlc G

i"hAct udi ng~ “cons

Méﬂﬁs E(Q;?)I cm,mldblz Zadféﬁjﬁl§r1 chelbzeactivatyd  PlctifhtidsS of (tdsaNseceptors
- S. et Lal. . Pharm Exp. Ther. 300:118-123

@2@@233) crrgrq% iy ingrepsesng. 2 oK 0 266 syperpolarization, thereby
R /
HlohipfiepeaRd L ds@ﬂ@. B h L RRAHAE STeABIAE potential by K'

currents and inhibition of the Ca”" influx prevents neurotransmitter release and pain

transmission in varying neuronal pathways. However, the principal receptor involved
in pain management is the p opioid receptor (Foss, J. F., ibid). Other consequences of
u-receptor activation include delays in gastrointestinal transit, respiratory depression,
miosis, and feelings of well-being (euphoria) (Foss, J. F., ibid).

Opioids, also known as opioid agonists, are a group of drugs that exhibit
opium or morphine-like properties, suppress neuronal activity at the above mentioned
opioid receptors. The opioids are widely administered for a variety of medical
indications but primarily they are employed as moderate to strong analgesics. Opioid
compounds have been reported to have a number of side effects, including
constipation, dysphoria, respiratory depresession, dizziness, nausea, and pruritus

(Yuan, C.-S. et al., J. Pharm. Exp. Ther. 300:118-123 (2002)). CNS-mediated side
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preanest heti c nedi cati on and a cough suppressant, and
in treating dyspnea, diarrhea and dysentery. There

whawa/okwen attenpts to sel ectively antagoni ze PCT/US2003/029876

opi oi d-i nduced side effects 5 via the use of receptor
ant agoni sts such as nal oxone or nal nephene. However,
the success has been limted because these conpounds
al so reverse anal gesia and i+n2luce opioid w thdrawal
(Yuan, C.-S. et al., J. Pharm Exp. Ther. 300:118-123
(2002)). Methylnaltrexone, a quaternary derivative of

té?ﬁc@”fn@luﬁmtg dinakd %@ﬂ:ﬁﬁﬁt o i ®X OthioidB B geg?%; ieg‘ective as a

reported to ock undesired side effects o
maeancstbeticcmedioatsonlhdpa eclghi svaptessantyeaid dab dcbatiyg dyspnea, diarthea
peripherally | ocated receptors, while sparing

caé‘ﬂtdgﬁﬁnit?y' medi ated anal gesic effect. (Yuan, C -S. et

al ., Jrhef1vabeEiX Btendfteto seBdBvdiF Anthgenizé 8518R) - hduddd sitﬁ;seffects

been reported that methyl nal trexone does not cross the
biio gt wead{rrecapiorr gnéggonisishanehres nglogese op nalmepirepe. However, the

305 E B PRt s 0o b Perp BUAIR v fnduce
tdptoidrwithideavealoWude, €f-8i ei el J aPalrgedxp. \Theh@00:1TBI323 (2002)).

nmedi af ed side effects. SUMWARY OF THE | NVENTI ON The
pYlebisipltiexom 3 GHptsraaty dleavaidve of e Ws SBIGIL AYtageytt naltrexone,

Niag! ek RpBRLd Lt BRck NHRILGARI BRGNS SectE Meé;ﬁaﬂdegaiﬁymedicaﬁons
Forrmula | "act as opiold receptor agonists, and that
A0eddmsiyardly metiapednby mpatipharaly desatedatecepgorsoudils yeptugmg centrally

PRURRL HESEC ZREH Y g el “LIRMEraing R0 118123

RabOR)).1 T RasNBeeHBEpdried@admbhTRRfexbie d68E RdtSh6dsi thg bbd-brain
effective anount of a conpound of Fornula I

» . » aS
chesidsti ive Bumairse (Foss;TRE . »c S dlittvdisar stopenali of Swgenyr éddr(duppl to
[ i 1 heretof or 25 reported. Thus,
dﬁé%gésgggn%¥§§%§§6?g§2%t invention is directed to the
novel Tdhead btjll existulagteed it the abtytd poowide bificesnt afial gaianwitiiout CNS-

. Another ect of the present invention is directed
trﬁe‘%lﬁt@éﬁ‘gﬁégggﬁnpounds of Formula | as opioid

receptor agonists. WO 2004/ 029059 PCT/ US2003/ 029876

-3 Also, an aspecg&ﬁ%y@ngQﬁgfﬁﬁﬁﬁﬁﬂﬁﬁﬂkg nisto

provi de a pharmac

The present invention is related to the discovery that N-alkyl substituted
hydromorphones represented by Formula I act as p opioid receptor agonists, and that
they do not penetrate the central nervous system (CNS).

The invention is also related to treating, preventing or ameliorating pain,
especially chronic pain, in a mammal in need thereof by administering an effective
amount of a compound of Formula I as described herein.

The compounds useful in the present invention have not been heretofor
reported. Thus, one aspect of the present invention is directed to the novel N-alkyl
substituted hydromorphones of Formula I.

Another aspect of the present invention is directed to the novel compounds of

Formula I as p opioid receptor agonists.
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conposition useful for treating, preventing or
aneliorating pain, containing an effective anmnount of

wa2@enopoend of Fornmula | in a mxture with onePCI/URINE029876

pharmaceutically acceptable carriers or diluents. 5
Addi ti onal enbodi nents and advantages of the invention
Wil be set forth in part in the description that
follows, and in part will be 3bvious fromthe
description, or may be | earned by practice of the

i nvention. The enbodi nents and advantages of the

i nvenaion H la%{)egte &gg{; ir%@s%n%@veaﬁsﬁ!img mvm%agsphggmceuﬁcal

the eleménts and co tions particularly point
euinpbsitisth eisefupoddcbatingi peverkiigl or jamelioratiog upader sowaiting an

t hat . both the foregoing.g ral .description and,the
BP0 FOU:of Roronut i Forpud d” Barprdits Rila ot or more
ShhBRaktRaly QweFta_Bféd:aﬁie@s Bdilueh@stri ctive of the
invention, as clainmed. DETAILED DESCRI PTI ON OF THE

| NVENHddiionakembedinents and aduartegen @f thainvegtinnowst peseieforth in

deri.vatives.af FE t. . oter i Qi .
L L
e MRPUtdsaraéd by praztitaof thd enveation.r Ths embediblentschnldradivmtages of
B L i S ST S0, Bt O Tedal o6 S nions
g)gﬁichfa?lgitdgﬂﬂed &ﬂt%l@ﬁféedrrpgeﬁ&arapmgve to the excitation

opl receptors the periphery, especially
pai n. ISintebeomdautdd that Fathnthe dotegdimgngsmernt alsscriptien and the

od-brain harrier.there is n 20.potentjal for
Apligend RIS TRETIGET s Sphipn s SRpER Ry i and are nor
RESS&Ne JfiERtédnadsecIMnRliky|l  substituted derivatives
of hydronorphone represented by Formula I: R/ICH3 N@

H \/ I HOHO W 2004/ 029059 PCT/US2003/ 029876 -4

or a phar magsptAgakb DERCERTEONOBZHE INEESDION
wherein: Ris Cl1_6 alkyl.

The inventors have found that hydromorphone derivatives of Formula I act as
potent p opioid receptor agonists. Furthermore, it has been found that compounds of
Formula I do not cross the blood-brain barrier and, thus, should not have CNS-
mediated side effects. Therefore, compounds of Formula I are useful for treating
disorders responsive to the excitation of pn opioid receptors in the periphery, especially
pain. Since compounds of Formula I do not cross the blood-brain barrier there is no
potential for abuse.

The compounds useful in this aspect of the present invention are N-alkyl

substituted derivatives of hydromorphone represented by Formula I:
R CH,

\

N
H

HO H O



Usef ul al kyl groups include straight-chained and
branched Cl1.6 al kyl groups, nore preferably Cl1 4

wa@bkdoglozgsoups. Typi cal CLl.6 al kyl groups i ncl UPET/US2003/029876
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met hyl, ethyl, 5 propyl, isopropyl, butyl, sec-butyl,
tert-butyl, 3-pentyl, and hexyl groups. Ris
preferably nmethyl or ethyl, nore preferably nethyl.

Si nce the conpounds of FornuLa | are agonists of

peri pheral opioid receptors, they can be used for
treating, preventing or aneliorating pain including
acut I Af tory pain, and
fﬁ'ag]i) a%egﬁcﬂlycﬁc?@&ﬁe Bﬁ{ %reop \*}%g eS, but is not

| RNE Ceglatkel. perloperatlve pai n, postoperative pain,

ai 1 1 BPUbEY bR S B ST o ERERR s A1 groups,
%%ﬁﬁgll f'etrhlﬁ s 12&8@% i @icdl 'ﬁl%raqﬁ}‘l%%up%‘QHEﬁd@ﬁieﬂlyl ethyl,

peri perat| tt I ncl'udes pain because o
pp@pek isspiopgl, d’bus/é,age,butyﬂle‘embum] Gapenpylpamthaxy] gr@ugs
associ at.ed _dr |ns hes nasogast.ri c bes,
conpl i gdf p@lq%rab ‘;ﬁhﬁ fhﬁgtn?o(gﬁp Sl?lé( &%@115 r eI at ed
and pr geRAULE-dRliuRes SPUrGEmIa PhireNhdonidd Rfi fredpHelaB . opioid
but is not limted to, inflammtory pain,
pestppes; dtdyvenpls n$edcﬁm dmatlp@l prevmsztme oarmmhomtmgmlm including
ci at ed h .neta i C_cancer
o 3 ngies andchrbuid B A nERR0 Fhine BURRERS pafp-y; Acute pain

diRARES Yut REHHORRIEY to, GRESHr&ti, pddi, asRiopkrafiv e puis, post-traumatlc
avul sion, occipital neuralgia, reflex synpathetic

dygmr wﬁg/dlsqsasg Fdpd pgina andprig relgﬁg,tﬂ disenestis p&ﬁeﬁureﬁ,mopedlc
t her ur u
g
n”&tdlmﬁs paih Beboausprof pentxistmgediséase) the qmngroal pmbmactms,te@; agociated
to an animal in need of such treat.nent an eff)ect € di
iR CBFSt T RASPEASHLG BIOSHt Ur CHBRIREP SO 1th EOpPEaRN Of disease-
' MERY R proRiuR-RRAINRLELE] b c FaREREREES baRlid not limited to,
er eofa 8hr onic pain or neuropathic pain is a
hai’lﬂalmgainwnd|mefa9€agvgp@n,vqan¢f:r@ﬁm ogeoptihirisig pain associated with

nme?zfs&%é @g?{gﬁ{lgﬁéﬁla $.Iﬁlpralg%ah eaé:B S+ p &ﬂ: Qr?d gggcp%gtgc BXuralgla

aldiab8thid hQdpAthy rcﬁu:iaqlgm Wﬁaﬂﬁﬁll lﬂbbﬁrsadvuh;ﬁom @ﬁtlpﬂhl neuralgia, reflex
nervous tissue. The syndrones include, pain associ ated
wsymp@.tbwcaqiys&r@pwa.frhramyalgm E?‘lltppléant%ll’é?%gfﬂ& urn pain, and other
p a

P Rt MU apl N B s I BRA A, the
I anathods axtkheppieaent Tin'e:nuhn oerjuirepaiminisisriog td en enimal i neQioof such
acute pain |n fhat patigents suffer the ab

2 S S Feitve O o b PR AFCEElor SBOT A1 GLRICR fvemtion,

C [ nd/ or deep aching
pg?%pﬂlﬁ m%#ﬁﬁ%é$&%%%egggg%%&ggT/U82003/029876

Chromc pain or neuropathic pain is a heterogenous disease state with an

unclear etiology. In chronic pain, the pain can be mediated by multiple mechanisms.
This type of pain generally arises from injury to the peripheral or central nervous
tissue. The syndromes include pain associated with spinal cord injury, multiple
sclerosis, post-herpetic neuralgia, trigeminal neuralgia, phantom pain, causalgia, and
reflex sympathetic dystrophy and lower back pain. The chronic pain is different from
acute pain in that patients suffer the abnormal pain sensations that can be described as

spontaneous pain, continuous superficial burning and/or deep aching pain. The pain
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-5 can be evoked by heat-, cold-, and
nmechano- hyperal gesia or by heat-, cold-, or

wore@harwsal | odyni a. Neuropat hic pain can be caPCPUS1993/029876

injury or infection of peripheral sensory nerves. It
includes, but is not [imted to pain from periphera

nerve trauma, herpes 5 virus infection, diabetes

nmel litus, causal gia, plexus avulsion, neuroma, |inb
anmput ati on, and vasculitis. Neuropathic pain is also
caused by nerve damage from chronic al coholism human

[ odef gl Vi [ j . Lo ; 3
L SROSRKEE 15 ! g, ot HECH O L HRREA B ™ Rt cold-, or
infezhsrdeslldayhial s not |imted to pain caused by nerve
injury_such as, for exanple, the pain from which

di AbetYUEORSHIRT gAID oH RepiHpERL “BFIPYF?Tr HfcHoR of pRrghay sensory
herids eq: BRNLRY Hht SURRY BARE S paif Tk PeripHetAldeRet Rhuma, herpes
amel 1'orati ng dyspnea, diarrhea and dysentery.

Exespirdecyiops efighatesd ndiifusurcdudalzia, plexubeawipbmy aduioma, limb
this nmethod, of inveption jnclude, wthout, limtation
Rt b gt SrrcP Bfon s ewpPahiS Rtk FaRTA Y e ddnike from
GRS AW AoESh! Hueme Ghmuheeiiticas e Ovishsy infebifon, hypothyroidism,
pharnaceuﬁlcal1y acceptable salt 1s a 15 hal ogeni de )
Jughiaaer widrp drsicicacesh| Neurerathie painsingiwerebwap ot Kesed to pain
of sl 7 . ..
Lepie By RHRHRES s b3 BF Bttt ol B BfesYatrer
enant iCpiggaindsliofidloemelnkrsn aBoceotifedr as stumhenippomsemis; and in

forns. The present invention is also neant to
é%%%@nﬁfqramspws@% & ang ! entefy. wel | as their
r acemﬁea%%g?e%r%ﬁ%@ JoRlpFBnd MLt "Xy WeesmplROEL M thifh@ethod of

20 i ndivi 2nanti oners may be separated according |
tiovamgivh datdudeh atithanidimigationk Newethylydiossghase o edibaemaceutically

skill .in t art used herein, .the ter .
pananld iR et ALvisaago (P meplifack iRty spasntatly sot is a
i Hatpehideaduches & wdids atchwtidelbf 4 Bontdd yald. n t he

orientation of their atons in space. It _includes

enant iSsWis &f tha aomRYHEF diselpseddierat MY CRt O TReTE Asymmetric
Qfitefd! :{nﬁl ASN BLs L BRE 12 & Coddffiobis! OfiadtdRORSsO and other
one anot her (“di astelFeonmers). The term"chiral center

re¢drevisorhericafoarasb ofhaprsertt dnvdntioh i§ also wiedrft 6o emcogpasspdl such

are .attached. The term "enantionmer" ar "enant.i onerjc"
eFiPle o, sl aa et HETE &nd FRSA6H SR B0 BUBESs gheteof. The
'ti%]ﬁivfﬂuﬁf antiORER rdYh\Rpatte@Rbddzdihk Yo Afethods thih &fe@irdll known to
e
those of ordinary skill in the art.

As used herein, the term "stereoisomers” is a general term for all isomers of
individual molecules that differ only in the orientation of their atoms in space. It
includes enantiomers and isomers of compounds with more than one chiral center that
are not mirror images of one another (diastereomers).

The term "chiral center" refers to a carbon atom to which four different groups
are attached.

The term "enantiomer" or "enantiomeric" refers to a molecule that is
nonsuperimposeable on its mirror image and hence optically active wherein the
enantiomer rotates the plane of polarized light in one direction and its mirror image

rotates the plane of polarized light in the opposite direction.



30 enantionmer rotates the plane of polarized light in
one direction and its mrror inmage rotates the plane

wo@toopobws? zed |ight in the opposite directi on. PAYDUS2003/029876
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2004/ 029059 PCT/ US2003/ 029876 -6 The term "racem c"
refers to a mxture of equal parts of enantioners and
which is optically inactive. The term"resol uti on”

refers to the separation or cgncentration or depletion

of one of the two enantioneric fornms of a nolecule. 5

The invention disclosed is also neant to enconpass al

phar ah < I f .

i sl oy EatbrBC SRS, £ i of LA of Pfntiomers and
awhwbiﬁmﬁ&aﬂﬁhmsuwnclude |norgan|c and organic salts

The p rrracet,l,tlc | ghble sal ts incl ude,
are nothd R EFORHO h1?£ % f éépar%t&f&hora%on&?ﬂt@#@a@f depletlon of

bJrf%er % tx@%anﬁ&ﬁéx@d fé)?ms BRoRRIRLR, sul phate and the

e; organic acid salts such as citrate, lactate, 10
t art r atle invghtien alisciagediisitabsp matuetoabm;onmasst aﬂepharmaceutically

SR SEELP S SRE S L O oty

bebzR s ualtsqaam@e inoBgan®) HANRsAHi¢ SNR! ahe %ﬂaﬁﬁh@eﬁtidﬁﬁy acceptable
The invention is also directed to a net

tSraHatmﬁngan W rage met disyisdniej alogenidesy suelk @ chiorigp, bromide, and

r uf eof .
SRS, PSR B MPHIHE SRR UARSRLp pgr, cs
Statisitd, t ntatedie)y fimomate,p Immmdslafep racetaee, i dichietdwoetatef ttifiusroacetate,
Ly nqt‘, g‘ggnaaterrg)éé g’@n@@ent nat'egtsﬁqrhgzys:rg :':llt%/qsd grﬁlgq‘l ney%slézenesulfdnate,

PS-eRe Rt RGndRESQES known to those skilled in the
art. For exanple, conpounds' of the invention can be

pr epar Bt inyentiveris elsotdiiected ¢me niathmd faa: @oa@grrgsgrders responsive to

e SRS PAST: Sofanolsy® 2o ofing Hiteoh AT R? Brotemad
V‘éiﬁﬁ&luﬁexﬁ% dfShé Nk$ ﬁibgﬂﬂutedg[ﬂ‘f'&n%ﬁoﬁ%s' for &se in method of this
hal ogeni de, such as iodide, chloride, or bromde, to

figrention agritepeasaiieq brprviswslyslsnedfersanla L. Hydr onor phone
can be’{l‘i) g&rﬁé&%dp %f 'ﬁ?g ﬁ%ﬁtmr‘f ﬂ?%ﬁ gre%argé %sﬁkl | étﬁ(gds known to

the ar comMmerci a

Shoseskilledl inthe azﬁoﬁmmd@ld}fcoﬁlbﬁulﬁﬁeﬁﬁm 1n1vént@ﬁtola@ be Pegpared by
be tested for their api f gyr eceptor 25 bin
REnSPhy, FRactionsi AcPrifiieh haromasphong ofra S%bﬂ@reef is allowed to

re&RL Y shiiblcN@1veRt bW ettt WAaPRIQI AR AR FYiS 2 C1 alkyl

group and X is a halogenide, such as iodide, chloride, or bromide, to form a

quaternary hydromorphonium salt. Hydromorphone can be prepared by methods

known to those skilled in the art or is commercially available by, e.g., Sigma-Aldrich.
Compounds of the present invention may be tested for their pu opioid receptor

binding activity and their functional profile at pu opioid receptor by the following in

vitro binding assays.

p Opioid Receptor Binding Assay:

Radioligand dose-displacement assays used 0.2 nM [*H]-diprenorphine
(Perkin Elmer, Boston, MA; 50.0 Ci/mmol) with 20 pg membrane protein



Opi oi d Receptor Binding Assay: 30 Radioligand
dose-di spl acenent assays used 0.2 nM

wQ idpoekopy enor phi ne  (Perkin El nmer, Boston, MAPCBHOSD3/029876
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C/mmol) with 20 g nmenbrane protein WD 2004/ 029059
PCT/ US2003/ 029876 -7 (reconbi nant opioid receptor
expressed in CHO- K1 cells; Perkin Elnmer) in a final
vol unme of 500 L binding buffer.(10 nM MyC12, 1nM EDTA,
5 %DVSO 50 mM Trizma base, pH 7.4). Unl abel ed

naI oxone (Sigm) served as the assay positive control

@ ?xl?dgéén?\&%%md% to% %p{esseg léf%@ é%‘lg W’str PeArlkm Elmer) in a final
PRILRE AP B0ENE. &h&hg%uﬁelr @ rh@lmgcgt 1&%@%@%%1%@ 50 mM

Blndln%‘a reactions were termna rapi d filtration
ohtien® dasse | 1H Ut | Unlabelgt/naldxiohe éSlg][naatselsmd (dBatbk arsshy positive

B o BB STl 102310008 Y Y-S G et

t968etp b&llvpsltyplfopﬁzﬁﬁﬁqﬂﬂbé 6012l aved zﬁ)’rdoh{ 86mperature.  Binding
filtration vvashes w th 500 {)L i cecol d bi ndi ng buffer.

Fliemt&ns pﬂ'e&% tegmiated Jéiq@érﬁl 1|>1y OB 9édwgli Umﬁlm @/Edflter plates

C\&ampeeﬁ)nmd alsiﬁgmk% WGIlepmﬁdmntesfeo (Br]andl@l)lﬂ fdMBbvled b@lh&le diltration
t GT P-vy. Bj.n F t
AeT gf:ﬁ%lf q% d$ nding ia‘é&ﬂgugfs%rglgtgwe@ %Jéﬁ‘?ﬂkl@tl@d dried at
b§’0 q?%@%'l@u&sy 5(51}%}"?%1 Echﬁtc}l aglg{-l %ngt?llﬁ A%?t%ggnq{, SPerknlntliﬁmer) was

order shown t

caideé ahd plates N&xe &nﬁ% ighPagk:e TopOwRnPfodl @hifiwelD gg/ nl
saponi n, 3 M guanosine 5' di phosphate (GDP) (Signma
Chem cal Co., St. Louis, and 0.20 nM [7_35

CPREReeBfor ST iy IBFE”E?&%?%P%?BEL?ZE’?% to
b| nding buffer (100 mM Nad, 10 mM Myd 2, 20 mM

HEPES, on jce. The prepared nenbrane sol ution
(190 @ﬁ\%@fﬁ ﬁaﬁGTtPrYaﬁs‘P@iimsda%ySgBV% Fopdigiege by sequentially

RALRY Ry lfgf‘@w gateﬁg nl? O alh@'(ﬂgerlghc}wno Z}Qéld the indicated final

concentrat e uti ons ound
apprapratiahe O@ﬂﬁrpg/ubr ﬂp&[@tbrama pdbtaiﬁt yl Fplgl/rﬁDXbeCﬁﬁmn 3 uM

(DVSO).. Unl abel Ala 2, N M
cgweo%m ShiRpranite (GBF) @m)cwww Sirkeviy: M@)viad 020 nM
5
BouRRSRL PR (Pge S IBUIPGy oo
tmmleatra(tdu WilthihroshBK) tegbindingasiffed (OOWaMeNaEL, monaveMgCl,, 20
by rapid filtration onto 96-well Unifilter GF/B filter
F}*fﬂg{ EI%PES pH 7.4) on ice. The prepared membrane solution (190 pL/well) was

transferred to 96-shallow well polypropylene plates containing 10 pL of 20x

concentrated stock solutions of compound or appropriate control prepared in
dimethylsulfoxide (DMSO). Unlabeled [D-Ala?, N-MePhe*, Gly’-oljenkephalin
(DAMGO) (Sigma-Aldrich) served as the assay positive control for the p functional
assay. Plates were incubated for 30 minutes at room temperature with shaking.
Reactions were terminated by rapid filtration onto 96-well Unifilter GF/B filter plates
(Packard) using a 96-well tissue harvester (Brandel) and followed by three filtration
washes with 200 pL ice-cold binding buffer (10 nM NaFH,POy, 10 mM Na,HPO,, pH
7.4). Filter plates were subsequently dried at 50 °C for 2-3 hours. 50 pL/well



(Packard) using a 96-well tissue harvester (Brandel)
and followed by three filtration washes with 200 RL

w0 c@4ozt08 bi ndi ng buffer (10 nM NaH2PO4, 10 niPCEPHERCs629876
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pH 30 7.4). Filter plates were subsequently dried at
50 C for 2-3 hours. 50 L/well WO 2004/ 029059
PCT/ US2003/ 029876 -8 scintillation coctail
(BetaSci nt, Wallac) was addedgand pl ates were counted
in a Packard Top-Count for 1 mn/well. Data anal ysis:
Data from both the binding and functional assays wer e
usi Y t Gy aphPad, .
W c% glgl Eﬁb&s&g{t\,\g\( agia{:)ts k\;eé)% e{dégcis: &%;8 gﬁafey vhere coul?ted n a

SP&:kMd'M}ﬁCbt&ﬁliMBmﬁﬁ/Wﬁllt he bi nd| ng assays are
represented as inhjbition constants,. K, values, (the

concenpﬂéﬂ BV aDaBnietmaotn e B‘fnéﬂlgcé%d rf&lllqﬁonal assays were

I
TE5 s L SO0 AP PR S v

C@)ﬁﬁ@d@éd ad hilen @ SSBAMOUE rediads fﬁoaweesmﬁ@m%a@iayﬁ Rge represented as
maxi mum response). 10 In vivo Pharmacol ogy: The

chputen sonstants & Felse fhe icovesntrabien ghy domposrd it perduces half
! Hla%fni’aq .nﬂh 1521{){'}';? ufﬁeoﬂ%sultsoﬁaﬁ%l@ﬁ)[n@{1$xfag aés]aiﬁ e%sﬂares%ﬁteg as ECsg
i.p. |njec ‘o using, for

exa tes
1 Galtayr @y effRaive expneaitiative raecodqmdd Ihhatroghieg 30. ¥ of e maximum
test compound. The dosing solution was in 25 %
th%%ﬂs%&ypr opyl beta-cyclodextrin (HPBCD) and the
dosing volunme was 5 nL/kg. One hour after
adm ni stration, the highest possible volune of bl ood
wasvide Bhrmiabeloggh cardi ac puncture. Plasma was
separated fromthe whole blood by centrifugati on and
subm tted for the analysis. Follow ng the bl eeding,

the 20Tubebrephimnds Bﬁthégi&eﬁﬁﬁl\lﬁﬁioﬁdna}bbé fbfell fér MS@\Q} diBtribution
coI d norrral saline and then snap-frozen in liqg

nfor PEe afitot 1o Prastral analmﬁﬂannu%rgrpﬁoresexmbf éh@rf@léowg test.

%p @@a@xflff); ats WAL YRk 16 %\/\%?g qf}y' Zh Qesg hﬁ)trmoﬁﬁ{a The dosing

ration curves repared by spl
dSDIlEHtI(HTTWHSIHIS 26f%dhhydroegropitl detaoyvbrdek ainl (HERGED) ahd ehe dosing

PRI U S S <O P e SO (e BB Ibte volume of
SPlobl iveR ®hwh nm@ﬁ%abaraia@meﬂué OPYLREGRNE) scpRfhted frorlnl the whole

extracted on the sol i d-phase cartridges (96-we
blood by centrifugation and submitted for the analysis. Following the bleeding, the
whole brains were harvested, briefly rinsed in cold normal saline and then snap-frozen
in liquid nitrogen. Both plasma and brain samples were stored at —70 °C prior to
analysis.

For analyzing the plasma samples, calibration curves were prepared by spiking
down amounts of analytes into commercially available control rat plasma. 200 pL
aliquots of standards and study samples were added with 800 pL aqueous solution of
internal standard (oxycodone) and extracted on the Cg solid-phase cartridges (96-well
format, 3M) according to the following procedure. The cartridges were activated by
applying 500 uL methanol followed by 500 pL of water. Then the samples were
applied and cartridges were washed with 500 pL of water and then eluted with 2 x

500 pL of 1 % formic acid in methanol followed by 2 x 500 pL of 2 % ammonia in
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format, 3M according to the foll ow ng procedure. The
cartridges were activated by applying 500 L nethanol

wo edokogsedd by 500 L of water. Then the sanpl es BET/ES2003/029876

applied and cartridges were washed with 500 L of water
and then eluted with 2 x 30 500 L of 1 %formc acid
in nmethanol followed by 2 x 500 L of 2 % ammonia in WD
2004/ 029059 PCT/ US2003/ 0298769 --9 net hanol . Upon
evaporation and reconstitution, the sanples were
anal yzed by LC/ M5/ MS. For analyzing the brain

, Y - F¥on D
ARRLER: S APTRIEE AR ERLIAly U, PO Srre nayaed by
QaC/MIS/MS . oForcamaiyemgvthe brapu eqmaplesy study sapples agd kowiva brains were

nmount s, of the analytes ] trol., brain
fizpb anticuaer bt G VST CRlivalibhunyse vers myppared by
[
D B R B ol bl A0SRt 500 -
etignastofdtandardh endCddg ehrples piuas Romnagdnaied geste addedvweith 500 pL
formt, according to the procedure_ described

3M .
Supusr sogon pf Bderpalsamsdaet (oxyseAPney apdatrnded aAdhe Cis solid-
r . . .
ERER A o P A SRR OB g ot o
cifl eyt angyyl e Heebroev agonatianx afdk teeombtithtioh8thesamptas Wete 6natyzed by

\]lé&é\frﬁ?%é 5 mcrons particle size) under

r= tonitrile gradient conditions (specific

gr adi eRhal{1es aRPilerad Al ) wesd AioMhOERPHEERSN WBibax FRMWAed Cis
to those of ordinary skill in the art. The effluents

vRoEna 4oy &80 BymNESS NBIcTons dagtiva¢ yizelsundge meatereaglonirilegradient
n .|| H f 1 .I | .
SBndhR BBt ARa P PR 4R TRRE Bl R Mo thoc

cefheldinapnskilven ehoopt. Mhzadilficnts @atchanalyadil by AM8IMEn alhet analytes
to achi eve maxi pum sel ectivify and sensitivify. The
CBFHETRESIRIFO RS (fRUEhEr uiiliso agaaﬁﬁﬁegn c I8 y9thtthy second
baR@rp® ofNBe iRARATERECT $hOMEMES CONARBAS W8 Doptimized for each
calibration curves. The brain concentrations

enprvedsbehalyie toarhprye mpxghumisslscievityvad sendtivityned by

ConcentFLEMSRATHE BT BT PR et el e

thiearieeRO 6N ahé QddrreSicRiding ThigbriMicH Ruives.bl ddd bakd Gonednérations
calculated as the ratio of the corresponding brain )
(Fgressedaiy 18 agnd of igpvR’) Wersrebsnedh by apaltiplymgethercorresponding
i ndi Vi | i nal: : ! .

b feliBlcoRtntalor W1, B0 10 BLAPURALE the homgggnarion
caerp o Uthd draimyo-botl esticevtefeaalcutagidrasdin ratio@f dlepedryesponding brain
activyity in the rmalin, . .

ng/ g\f an p'lasma (ng;moL) concentrations for each individual animal and the means

and standard deviation were calculated for the groups of three.

The compounds may be tested for their antinociceptive activity in the formalin
model as described in Hunskaar, S., O. B. Fasmer, and K. Hole, J. Neurosci. Methods
14: 69-76 (1985). Male Swiss Webster NIH mice (20-30 g; Harlan, San Diego, CA)
were used in all experiments. Food was withdrawn on the day of experiment. Mice
were placed in Plexiglass jars for at least 1 hour to accommodate to the environment.
Following the accommodation period mice were weighed and given either the
compound of interest administered i.p. or p.o., or the appropriate volume of vehicle

(10 % Tween-80). Fifteen minutes after the i.p. dosing, and 30 minutes after the p.o.



25 npdel as described in Hunskaar, S., 0. B. Fasner,
and K. Hole, J. Neurosci. Methods 14: 69-76 (1985).

wo/kd0a/0BWEEs WWebster NIH mice (20-30 g; Harl an, PGHINS2003/029876

10

15

20

25

30

Diego, CA) were used in all experinents. Food was

wi t hdrawn on the day of experinent. Mce were placed
in Plexiglass jars for at least 1 hour to accommodate
to the environment. Foll owi+kf+he acconmodati on
period m ce were wei ghed and gi ven either the 30
compound of interest adm nistered i.p. or the

t 0/ Ty e ..
SRLGEES SRR AR LS Bt uin i
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oSl hg m.ce re i ted wt In L Yo
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I exi gl ass n| tored for the anou
ofiou i arfier ﬁpefmmhrum: Immgloor blltaxpgpmbrds weng donhe dn pammded manner

RIRBChe et GEETS P 18 gt o PP EREN FeopRifes measured as

| ik@ed | BRting AkwEnP@Si fBtes, m&ed@ﬁepﬁase avablhe¥d@dd from 15-50
manner during the Ilght cycl e. The early phase of the

foinvasi Piffespendstwiees iebistiandding treated RIG¥gS wers anatiged by one-
b h
f‘?%ﬁ%ﬁgﬁgf m néi‘%c E(A%W?fxizr gdﬁcl?g{éaq ‘2?@@ g nwgsz c@@n%gn ificant.

dHagng laeidtigdirgblodking Wae ecta ainyl zsedorly please - of\lﬁymﬂhﬁinyl&d:ﬁl paw-

of .variance gANO\/A . P val ue <O0. % gas consi der ed

shigng axHY:, the SOPRYINY 2E-tqngidespdite bpeHiqerinys fa@cue gngd chronic
second phase of formalin-i nduced paw | i cking

act|V|ty, the conpounds are considered to be

effic a&mmﬁ@mdamwéaeatnﬂect fardhgic potpamai fofTthe treahment v shromc

chim e figdie vl pdShaalient Mk Biend o S HERLRE br rhphera
aﬁdﬁtréﬁathyeSMdléW SmgﬁqDﬁ@lde@ﬂs fei B pb@waén 4225 g were

neur opat hy. rats _wei ghi ng bet ween

Dagsthoitzed Wik Balamgﬁ h’gﬁ %y aletXﬁlrﬁ af 3P ane 3nd-39 % pxyean) and
Mk Yol Qémg&atﬁ?ea&cﬁtl%ggd AWrictf n% %é’sﬂfeglh tﬁﬂ)qj 1 Wi€ o a%%’eothermlc

tenpera ure contr duri anest hesi a thr ough
obhlamkeho At elorsabmidiina mkedtion #a@ themndhde staithe rhSoHnldrIeS level and the

! t | dth
e s iR et SRt dnl s 6 LB e ligryss o then
b edifos &R lidddted) ¥ Qfghﬂ? Ni@afed SAth26LOREK SURAS €A, sham operation was
i sol at ed, andtl gated with 6-0 silk suture. A

shrafarapeé EXnaSE thggonh@@tepr@}]}@@pde&@agmlglem@ asa negatwe control.
cont r a%. acttz? E)Zoc}y%zaa @gltsL‘geré ‘ijarqseflerré]c{strova%sele%%te% tes%%% cage W1th a wire

contro
mesh floor and allowed to acclimate for five to ten minutes. A series of Semmes-

Weinstein monofilaments were applied to the plantar surface of the hindpaw to
determine the animal’s withdrawal threshold. The first filament used possessed a
buckling weight of 9.1 gms (.96 log value) and was applied up to five times to see if it
elicited a withdrawal response. If the animal had a withdrawal response then the next
lightest filament in the series would be applied up to five times to determine if it could
elicit a response. This procedure was repeated with subsequent lesser filaments until
there was no response and the lightest filament that elicited a response was recorded.

If the animal did not have a withdrawal response from the initial 9.1 gms filament
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Tactile Allodynia: Rats were transferred to an
el evated testing cage with a wire nesh fl oor and

w@kooanewses o acclimate for five to ten m nutes. PAT/ERINEE29876

of Semmes- Weinstein nonofilaments were applied to the
pl antar surface of the hindpaw to 25 determ ne the
animal's withdrawal threshold. The first filanent used
possessed a buckling weight -qff -9.1 gins (.96 |og

val ue) and was applied up to five tinmes to see if it
elicited a withdrawal response. If the aninmal had a

: | of ] 1) RTYP

%}é{‘%@@g@lﬁ?{e i?.ﬁl\%gﬁﬁ@ g>f E) ?&S&f%e%ﬁf(&/elie a{pgﬁ ﬁl{ltill r#e fgﬁﬂm%n{ elicited a

dedpensd ol this filaneativds t}elnl re¢drded. IR)Sre@cﬂS enimbl)ithree measurements
rocedu(ie was repeated wth suggequent | esser,

e Bt AntVery 68 RN R PIAGIGe 3P 0BRSS ithdeawal  threshold
| deith BB tioh.] Té%f‘éei%retﬂb@fonﬁbd f)hBleQ) ahd ﬁspof‘sl?afﬁp% ho?rs post drug

recor ded. If the animal did not have’a wt

radsygsteaiohr chactiteealiadiyniazindnechgniaal Hyperatgasia t¢@s were conducted
2004/ 02 059 PCT/ US2003/ 029876 -11 then subsequent
PPANEREE of increased wei ght were applied until a

fil anﬁ\ﬂféch@hﬂc@l h@’:ﬂe;ﬂlgefzﬁs RefRswerdthnbfeh®d frb ladn&atdde@sting cage
then recorded. For each aninmal, three nmeasurenents

WeiFea fiEremath 8ot zg;nd[ dliaveddp rﬂcch@ats rferlfive tatenaminuigge A slightly
0 e"H%or le Y R3PRIA, &Hﬁ{)ﬁ&ﬁ} S‘%ﬁfg;bﬁ 31162125%%&{% rgéaupsbnﬁa dimpling

priror to an
af lhl@ ﬁmad'llthmhtqienaratmrg thelgikin.i Admadibtoationiof tiemkedle to control paws

i cal, hypera tests were conducted )
é&ﬂeﬁf REAfpsEd Wﬂgﬁ Eﬂngrrwe% t@@éﬁ%ﬂ tqfye &med pwith 2 stopwatch
taharb%lﬁraﬁgﬂ given 3N wath@Mak e dnlcest DRUsEARE T Bsergtew sid paw of
nmesh floor and allowed to acclinmate for five to ten
menepathic Aniglalgyhthibiteds bw ek agperatest nathdersval gesplest too tiehblunted
gllfezél tﬁ:r SSU%{la"e % htdlhe ' nd%o ecnta%esclog% ?Yasqlu c{ as % cu(%off time.

Altithdra b)Y Gined Iﬁorolﬁoth hﬁw@ efdhe aﬁlﬁlaw%feoﬂnemw three tlmes at each
typically produced a quick fllnchlng reactlon

S POt e 3 e IEOREBh WEEied beirreanml AT y The three
ghe\éi@ﬁ}eé er% hdeaya! eltlér £ a n% S@fﬁﬁ%ﬁgﬁﬂ_ﬂ% ORETALE Gime point.
ited an

e paw o neur & Ic ani s exhi
Saaggetlatpda wnd imdclmmadal hygepigsi tbgs teee dondudtediconcurrently.

needl| A maxji.mmw th ravval of te econds., was

eod Prafnileidy o8 Fitpin iR, s2ppe PRBSgregh aclude all
&emogﬁoﬁmh%imescw&na@eﬁ tHeLPrebdtt Eiﬁvénhﬁﬁsar@tcoﬁ@ﬁ@d in an
tine p0|nt with a five-m nute recovery perlo bet ween

a@munt:@mat resfectivectotaphigee itsrimsandedpumese Wi indpvidual needs vary,
AR Eb ko By FYEhAEAA b SRR il A utou g pihin e
tsRHI of Whe eart onDyyit 1y, Q@ﬁ@)@ﬁlﬁ(ﬁnbf Wormula I may be administered to
mammals, e.g. humans, orally at a dose of from about 0.1 to about 5 mg/kg, or an
equivalent amount of the pharmaceutically acceptable salt thereof, of the body weight
of the mammal being treated for pain one or more times daily, advantageously every 4
hours. For intramuscular injection, the dose is generally about one-half of the oral
dose. The pharmaceutical composition can, if desired, also contain one or more other
compatible pharmaceutically active agents.

The unit oral dose may comprise from about 5 mg to about 350 mg, preferably

from about 10 mg to about 300mg, conveniently from about 20 to about 300 mg of a
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amount that is effective to achieve its intended

pur pose. Wil e individual needs vary, determ nation
of optinmal ranges of effective anobunts of each
conponent is within the skillpof the art. Typically,
conmpounds of Fornula | may be adm nistered to
mammal s, e.g. humans, orally at a dose of fron1about

Cpdmietuiet oD i mfom e fPu B saf MRk Hing unit dose

bardy wehdhinist@td tone dJranvm! tilaed asily, r&ﬁﬁ/@ﬂeﬁt tHeadtlt B8R dose is
or npre times daily, advantageously every hours.

Fedminiteradaedlitdouisnj ection, the dose is generally
about 0 r
cbout PRI ledieRPlne S5AERNE pNGTIRERYL tEPlomounds
ovhehe invempahimbe hehadminisered cal byrt agft hvghan@&ddusical SPreparation
The unjt oral. dase rr%g‘,c?{rpri se fromabout 5 ng to
abYHpINIEOSUgLle i@P@? figallys 3cSRptabs RS (FgIPHSIHE Fxeipients and
3000m § 6 he4 ardBorff
ver R SOMER LRI S QA g nfp%gﬁ%gl%oo%gg doriwhich can
Fbe nused Ipharrna:eph@aﬂryacel}’cr@fcmlblsy 8ivr eprepdbigorsal particularly  those
t hereo dose. . be..ad ere
o higl P o 8GR PSP AR fhth 58 e SRR frg proforeea
glﬂﬂemfsddﬁhﬁl@trﬁvcﬁxf ¥uch &01bkts, fhgaelliahd @Bpdules, and also preparations
m ni stering the conpound as a raw chem cal, the
be admiristered 1G53l SRCHrRS FEPPASHOBRBRTEN % eHtahle solutions
p C: r n
SSc?rt %ﬁmgtrﬁar o 1?1 J£15'1?‘|0>r/ Q)g@ggpc?)%t) L ﬁéogr?;&?)gﬁrltsb B9 to 99 percent,
cpraﬁ&ralﬁyrfgommbm &ﬂﬁ o i cheraeuk iof iagtiveesonmpiumt(s), together with the
faci.l. tat e processing of the conmpounds into
pFXRIFS% i ons whi ch can be used pharmaceutically.
Pref er gqht }Shaﬁ‘rﬁ@etﬂfcﬁp&‘ﬁ‘xﬁidsﬁ@ﬁs oP@E bhvetiah hﬁéFltb'% %aﬁnmstered to any
preparati ons which can be adm nistered orally and
whigial deah nisy axperdenico thet lhmsleﬁqn@]f @fch@sdofltbe pylppmmds of the invention.
gnlnls ratlon suech

Bremog am%%s%clh S%HIB?I(% ag‘erlgfun a?# e q‘gﬁmagg,nﬁ@(gugh the invention is

adod intesi®l ©hersedingitddy, such as supp05| tories, as wel |
as suitable solutions for admi nistration by injection

or oraflhg, Péﬂfﬁ“taéiﬂﬁwﬁlr ofAnssisiony . of ths gyessa c’é‘ﬁ?ﬂtlon may be
p el

Cg&ﬂ%@%ﬁﬁ%&' By Ay t oget tﬂatzﬁcﬂlﬂle ﬁlee% :frgiﬁ{ea%%i %Yy ‘For example,
p hdmimestation cmlay clnn“r[ixys ptieotesl,o Suttduganieonse nﬂntravennagg Mamuscular,

adrgagér?ttoﬁéa?d t%a%scﬁ:r%al, or buccal routes. Alternatively, or concurrently,

.-(l)

administration may be by the oral route. The dosage administered will be dependent
upon the age, health, and weight of the recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect desired.

The pharmaceutical compositions of the present invention can take the form of
solutions, suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing
liquids, powders, sustained- or controlled-release formulations, suppositories,
emulsions, aerosols, éprays, suspensions, or any other form suitable for use. The

pharmaceutical preparations of the present invention are manufactured in a manner
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ani mal that may experi ence the beneficial effects of
t he conpounds of the invention. Forenost anong such

wa@pimb®sar e mammal s, e.g., humans, although tPET/US2003/029876

invention is not intended to be so limted. The
phar maceuti cal conpositions of the present invention
may be 20 adm nistered by any neans that achieve
their intended purpose. For_gxanple, admnistration
may be by parenteral, subcutaneous, intravenous,
i ntranmuscul ar, intraperitoneal, transdernal or
al ro ter hy I or ncurrent]y. . .
a@m R SR R e T e R —
ewmgedlsmwing,b@ 19@@1@@@& roctiagy) the age, heal th,
an wei ght of _the reci pient ind of concurrent
treat rPémmaCﬁvtl%preparzBOmrf@agr@hegﬁ n bedermmHeipd in 2aegrdanes with
el e e
S8Rt B SeBim St ltop oGP BERSR AR such o by
fcombln‘mﬂg tbolastivoempsursisewsthosid exeipishio) optiaidligt grinding the
h eI | ets, .capsul.es, _ capsul es contaj ni fg
Pesies Mgt ahd. PHOGRSYIAR rfBE-TBHUrE G BN iSt. Fovrcadding suitable
faﬁil‘ﬁﬂh&t i1 Sire BoHIRES A9 fo®btain ?am\gt§6l%§gee%‘3fe@5 @oﬁ'fgosmons for
sp ra3/ suspensions, of any other form'suitable r
ehﬁery:a@nmmnnﬁ@efann cdl talyictephxzamge@,nmmbust bie ojdy ss&mnsmns
|nve tion are rranfatur n_a_ nman i V\&O4/029 Orall
oS08 P 50 SRS, Yy s GPE oBF PRt pgpie. . Orally

amﬁmbtenedlb)bnmaéuﬁswéancmvd@ﬂbn@aﬁinom Apeth, fEH Xablp®d, sWestening

dra%ee meki ng, dissolving, or Iyogh|I|2|ng processes.

PE%R by i ftossr aspaitaneg ofnsecehsring flayoringeagenl speh as peppermint,
r t 0 e S

el B PP Roorie et id PR BRCRIRAT  prhide o

m}aamfacemmallwpa@tatbﬂ‘ﬁepapanaum c dfpeamed swhdrt lin $arblletcbr pill form the

exci nts, oplonall ri e resulting,m xt.ur

SRR ERRS oRly ven otk B lohy " SidnEralSt i okt in the
Sestt AR finabthiét! théeh d}eﬁrovi(ﬁngjﬁ§usrtﬁﬂecp£ctiéﬁciﬁ/§1‘55’1{ ¥xtedd®d period of
obtain tablets or dragee cores. Conpositions for oral

digre. v Selpctevely parmeablenaenbienesosurtaaipflisgsan 4>s<mcéwglés active driving
ggl%ﬁ&lff?d e gl'séa ysuftédﬁ@ S 'opaﬂgl adgggﬁpey &£ §0m oenrsS rthee_se latter

sl ons, caps I XI TS, or
Praafolryis, 1ﬂuﬂdﬁ‘b1lnl e ed’n&domﬁﬁ’[lOﬁlirﬂohﬂdhﬁg ahé c@mlaimnﬂﬁeed) by the

nore agents, exa ing agents such, as
P EPOYah ¥ bishevale G ahlars e agPnh RS rashl @@msgmn through
$HGBeRgrePERRES Milkry dplQifbm%fc rgi%ﬁﬁgrdﬁ%ﬁbenﬁ’eﬁ B}r:ow g)’der delivery

col oring agents; reserving agents
phefileras epposedliie ;hemll@d aobcbfelem%mnatwte meleddorfeomadations. A time-

\Mjl%gf%étgn %Qchee{s g?}r/cepoll lnllon];)gt{earx}latetoq eglycerol stearate can also be used.

Suitable excipients are, in particular, fillers such as saccharides, for example
lactose or sucrose, mannitol, sodium saccharin or sorbitol, magnesiun carbonate,
cellulose preparations and/or calcium phosphates, for example tricalcium phosphate
or calcium hydrogen phosphate, as well as binders such as starch paste, using, for
example, maize starch, wheat starch, rice starch, potato starch, gelatin, tragacanth,
methyl cellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose,
and/or polyvinyl pyrrolidone. If desired, disintegrating agents may be added such as
the above-mentioned starches and also carboxymethyl-starch, cross-linked polyvinyl

pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium alginate.
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conpositions can be coated to delay disintegration and
absorption in the 15 gastrointestinal tract thereby

w@e@nioghony a sustai ned action over an ext endedP@PUBA3/029876

of time. Selectively perneabl e nenbranes surroundi ng
an osnotically active driving conpound are al so
suitable for orally adm ni stered conpositions. In
these latter platforms, fluijd._fromthe environnment
surroundi ng the capsule is inbibed by the driving
conpound, which smells to di spl ace the agent or agent

c sition thro 20 _an erture. e deljLv
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i medi ate rel ease fornul ati ons. time- delay materi al

sdfer polygthyleae @lycebnbsagss cares ap pigrided vath suifeblepoatingsribat, if
acie??ecp are! 3 star§ut'ot %gkrgcr _ﬁ%cce'sp' o ﬁn@%ﬁﬁokp E%ﬂtlca%dagacchande

Ters"8uch as sa or ex
Sobnpae mayabe |u1sezd, ;widcldimay spitopiafly iconfain gembarbic, tale, polyvinyl

magnesi un at e, | ul. ose preparations and/or
d&%"&?‘éﬁﬁ“’phﬁg ﬁ)(e%e gb@PF@}@} | Eapippe gie a%@brﬁaf fons and
QitGRE Gk HRBLR S&Q&%HH&E&GS C3) O‘M’ér ko &dﬁéé"gﬁﬁﬁ%ssﬂé&gtant to

as starc %m aste, usi ng, for exanp Il ze starc
vidstatc Rucesc lsplumwrtse0%51atablﬁ cgibﬂ@ﬂeop@paat«ms gwhaay Acetylcellulose

fg}‘g“?‘%ﬁs B% QW?%WP%%% - oglilfo’sg o@}tﬁafl&te, are used. Dye stuffs or

gy "Riybe eldded asethe abOrorP@tagee Nadatinyy, I Rk eigieple, for

If desired, disintegratin gents may be added such as

Fdentiation ¢ -Hevds dReth agetcgem@ﬁ combigptigns @f active compound doses.
[

;@{h?fg?%g%&lgsy Bg S‘E{?db%haglflg%ﬁ?léélg%‘?%@?g )E(ll)é J:rlbed Jn Refmmgton s

sk¥alrmasegiadl Severadeg)ippatl é47- W&Q@MI&B%SGennam ed 19th ed. 1995),

PCT/ US20 3% 29876 #14 Aum*rharl es 1? %E) é

IPEAPPREY hetetly PagbsiEientiha ruPp cSRpdime Qa%rpéems are of

SpHatGRoeutitAlgfadest €aric acid or salts thereof such as

magnesi um stearate or cal ci um stearat e, and/ or

pol yet(ﬂﬁlleénbarglayﬁmlcal Wepayeiéonsovhish aame bpnﬂ@eﬁ eiatly vinglpde push-fit
Scé'g%ﬁ?s fhad® ao ega?_.l Q?t\veli 1;18 sgﬁ Séeaf}e% ca %?adgtoatnéelat% and a

S
ul ce hi's” purpose, con en

S}ﬂ@ﬂh&ret 61&h5assgl§rwrd>l(m$oﬂﬁwl b&he @ﬁﬁh—ﬁt/\bapshlemyn contain the active
optionally contain gumara

ol y
p“;ﬂn?RS’I“P%Wet e pIPy et HpneRs v S@dmy e iiked Vith glilp@nquch as lactose,
i ﬁ&érg SucH QSCE’th%BesS Ghiol ARicad sust La§ &bt er EHuS:m stearate and,

vents or solvent mxtures. In order to produce
cuponaldys  stelsiliserant I csofigagpsules, jthd caetwe sonpoinadss aggf preferably

chizs_‘\sto ebgqrfﬁlf%egu@g& gthl%%getr@ 18 S, D30 Ge fa%tsy oils, or liquid paraffin. In
haaalﬁtmﬁy @fa@ﬁtzeﬁt Ilﬂyj' beeldied. oSe iHahBhRtBcal Fr&pabiRM. caryBe in the

stuffs or |§‘grrents may be added to the tablets or
e

diosgoé a@@mu,lqﬁj sqriped & dpigrampiey U.S. Patent No. 5,698,155.

Compounds of Formula I can be delivered in a controlled-release system or a
sustained-release system, or a delivery device that are well known to those of ordinary
skill in the art. The controlled~ or sustained-release systems can be prepared by
methods known in the art (see, e.g., Goodson, in Medical Applications of Controlled
Release, vol. 2, pp. 115-138 (1984)). Other controlled- or sustained-release systems
discussed in the review by Langer, Science 249:1527-1533 (1990) can be used. In
one embodiment, a pump can be used (Langer, Science 249:1527-1533 (1990);
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identification or in order to characterize
conbi nations of active conpound doses. Oher exanples

w@bRoog240abl e pharmaceuti cal exci pients are despCi/bsz03/029876

Rem ngton's Pharnmaceuti cal Sciences pp. 1447-1676

(Al fonso R Cennaro ed., 19th ed. 1995), incorporated
herein by reference. In one enbodi nent, the excipients
are of 15 pharmaceutical grade. O her pharnmaceutica
preparati ons which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed

a i cizer, such,as
SRR, ERCTE 0F 9810 gl (BERIEHFBE UE sy a0
0@A8@)} ind Swdaktet wie N.BEngholned. BIV: 57&(19&9)?1 of argitl@é%lé'nﬁ)%dment
whi.ch may be, xed. with flllers such as [ actose,

rogEpe Bl cay bF aReb (Seartrdeal dmicetnnsots Comralied Release
S(Eﬁmgﬁi’l Zg?gﬁ@@déj @9? hﬁ FRHD l&f‘@r Bf?)ta{/c?% At}f Drugu];‘]rgéz’uct Design

In’'soft’ " cap su e active
aarng Beiﬁfmaabé (Smelies sxntl\lbaiﬂ erts le%p)s Rieger Elnds He;t;a:bJ & Macromol.

[ h f at ffin. | .
R oM Chere PRl 8 i Pk aek 30 (b During
Rirepauak. lNéhr@ZamQSl '(D98 eandf I%\%Iﬁfet @l Cﬁ%ﬁsug 71; 105 (1989)).
descri bed in, for exa U S. Patent No. 5

i@r@mﬁd@oﬂfﬂﬂ:w ed refense b@rmelatlmr@mmmm one or more

é)ﬁ]h&sg(?f ﬁo@%ﬁ?asl\e/cea?g I’?ef_j ed ?% a?slég%) elg'g ?ﬁlge%ﬁﬁp O6,294,195 .
t(ht(hse exdmmesinomdy, bigldré |no1l Hmitb@ t@ rthose Tdvgcrieatin aly ISe ®atent Nos.
A, D S, TR DS B s sasoo

t gl | .
gﬁﬁb 1%657 é\ggb '5?%854@75_954&" ﬁe%?@ éﬂgﬁtér gﬁ ngﬁ afi@3 733 %8k, eagh of which

e dnearpaydted eheetas énssyfzftrem 3Cuch slomeﬁdmm chhéber meldew provide

%n&@lﬂ&ie é)ﬁﬁ%gﬁnﬁ%(ﬁ{eele%geg Bé%e?%r;rﬁg’%eagﬁ H?g(eL ﬁ%}éé)}?smg, for example,

8th¥b 2dltul&x33 ofhtP 96
ol Db et e PobimdY Rullie) #eRPpmegble. membrancs,

ENEiotiG 4ysters, myliryer powHgs) Bricsepasticles, Sippspsnss, gge®epheres, or a
( i)g@g%zﬁcmﬂqgeé@f"g%éro%de hg delélir?cpile%% )proM%dl ng%rglrng aPrgpoﬂlons
c&l;itah]e custeolleds eesds’mhadaieleé@gionﬁﬂhﬂlmSImOﬁég@@ ﬂtolele bg Slgrmary skill
R Lan W, , ntrol|e

eﬁaﬁé‘%ﬁ R0 TG TERi 8t veBdilincP\Fard g et the
l\/acr Oﬁ:g%r&ﬁ%t@@f | th@qﬁvenu@)ﬁs%he RR/EE6n m g’]ﬁ?%é% ed ‘single unit

Sci Rev. Macr onol Chem 23
desageeforms suitable dorc erad 2@migigr4tipessich d8ubirn got htmtati tp, tablets,

ﬁgﬁ%r é%ﬁggl@apﬁ1%%§§&%ﬁ?§%§) 99 ada%{éﬂ for con{rolle& or sudtamed-release

Controlled- or sustamed—release compositions can initially release an amount
of a compound of the present invention that promptly produces the desired therapeutic
or prophylactic effect, and gradually and continually release other amounts of the
compound of the present invention to maintain this level of therapeutic or
prophylactic effect over an extended period of time. To maintain a constant level of
the compound of the present invention in the body, the compound can be released
from the dosage form at a rate that will replace the amount of the compound being
metabolized and excreted from the body. Controlled- or sustained-release of an active

ingredient can be stimulated by various conditions, including but not limited to,



For exanple, an oral controlled-rel ease formul ation
conprising one or nore conpounds of Formula | can be

wEe@par®d as described in U S. Patent No. 6, 29BCT/852003/29876
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O her exanples include, but are not limted to, those
described in U S. Patent Nos. 3,845,770; 3,916, 899;

3, 536,809; 3,598,123; 4,008,719; 5,674,533; 5,059, 595;
5,591, 767; 5,120,548; 5,073,543; 5,639,476; 5,354, 556;

and 5, 733,566, each of which 1s incorporated herein

by reference. Such dosage forns can be used to provide
cqontrol ] ed- oy sustained-rel ease of ane or re.actjve
Shgech Brpl GAFEGS 1 SPBSCAMER dOnSSRRPRR S BEYTHkORGY cnzymes,
C&nbobtiRRin 8F NBailROKTESE Ritérl COS otiR! DhyRSIoBRAP! @nditions or
menbranes, osnotic systens, nultilayer coatings,
nfammwads.i cl es, |iposomes, microspheres, or a

combi nat | t.her eof ..t rovi.de the desired rel ease.

oot 1 1 Eospfik ARpAG b iebHsiifs VR PR PE el e Y dpetude, for
Ofxaipdd, SuPRitotése amech! cunidl af 4 eaabinBENN of end OB the active
ordinary skill in the art, including those described
heqrepayndg sithpe sprpegitery Lase.e udigble siuppesitory ppases e, or example,

SRS L B2 L S T T ARy, 1w

|
orns suita
f possibieato wdngelitst reatal oapsales iwlash cdmsist vdta danhitabnt af, the active

oo oFILSbES: ) bR BBl bRl o Sampte, i
_Cﬁ’fg‘i)‘c@fihc%gpolgéthﬂéﬁé glyBsl; dr9RA8R hHROPABAIS ONS can

initially releaSe an amount of a conpound of the .

pr es enbuifableeforinglations for masmisrilyadmivigiratéen hldd egpeoad solutions
therapeutic 2 [ . prophyl.acti f nd I
R P S s S
oflkalR fhefas! Ih AUeiNbhOfushehsivnk BF dhaadtivie cohoahdsods eappropriate
therapeutic or prophylactic effect over an_extende

peY GeICeion: PHBenSINSTERY B AIRIEYFEE anbuitdle lipgphilip Rolvents or
C . .

COALE oty AP 25U LA ) of Ol Mg et o
r etanpiléy athybioldater @ptiglyeerides oapolyethytdne tghgot-d e Ghedompounds are

bei 30 lized and.excreted f.romthe body. .
i i BHC-B &fiep i PR St e sy ppiiaty substances which
| pRras ané @i@ébsﬁ? 8t I tw| ﬁis?éhshﬁ, Vald QHSudQNEirt leRifiple, sodium
i ncluding but not limted to, WO 2004/ 0_29(559 .
ParbuSRedERyl 02HBiPee, sottgtodhanddasdaxtrapH, OptirnalBsthierpuspension may
tg@g@é@&ﬁ@gmﬂﬁg&centration or availability of enzynes,
concentration-or avail abili ty of water, or other

physi ofThg fsiRiwit® Bdirhplen areOillusteaivpobutdsot Hoisiag bbfethe method and

har maceuti cal preparatiqns, i ch, can be_ used )
P@g{l}a}s&ip’ns o élpqﬂ?r@’se%'t ét}vent?on. Other suitable modﬁ%catlons and adaptations

ésalts and

of the variety of conditions and parameters normally encountered in clinical therapy
and which are obvious to those skilled in the art are within the spirit and scope of the

invention.

EXAMPLE 1
N-methylhydromorphonium iodide (Hydromorphone methiodide)

Hydromorphone hydrochloride (1.9 g, 5.9 mmol) was dissolved in 50 mL of

water. To this solution, 50 mL of 20 % isopropanol/chloroform was added and the
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5 exanpl e, suppositories, which consist of a
conbi nation of one or nore of the active conpounds

WOWRG0R/02008upposi t ory base. Suitabl e suppositor yPGEHEER03/029876

are, for exanple, natural or synthetic triglycerides,
or paraffin hydrocarbons. In addition, it is also
possible to use gelatin rectal capsul es which consi st
of a conbi nation of the actiye. conpounds with a base.
Possi bl e base materials include, for exanple, liquid
10 triglycerides, polyethylene gl ycols, or paraffin

AR PR Pl BRI EOE Rt i g fimonia. The

s\/ﬁ'efeOS?@Mt'ﬁﬂSandnthmh@éous @hiel wad extractcdowitle ¥aePhdore 30 mL
wat er-sol uble salts and. al kaline solutions. In

denationsonf 20u%péseerapanolishlorpfermct The WeHie Mhases agere combined,
t
BAAPIIR Biyrfed YodiBh S| RE BHABERFLARS1PR/pHE, and the solvent
wedsiremewed mhm@tetmabvqpomtcbls(;l g Ehcawplles waedmswval in, acetone
or . .synthetic fatt cid esters,. for X e, ethyl
Jio 3 B el Pt Gebmdy NiSRdpRie g Poismoboes added to
(thiB Sri S QAP AVASIVitATENL 2P hetdifirild) THeGedRfoh mRARE Wd§ stirred at room
i njection suspensions may contai n substances which

iteroperaiee tfbre 3vhgwssifisy whichhigms u@b@nemaéysls dmgbily ghasre, 15 %

[ 0 caphox t | ose
BT 57 70 el 28RS S0 g s
myterial QRa=S01 H)oniahd Igigabplebaner SHPLTD ansﬂpélb @mw@ 54 %, 3.2 min
exaECg_ Ies arelllustratlve but not limtin

iogh 4 %o rfpds PR dpdag). tand br/es%%tmmn&érﬁwhone) The
G Dibn %IHB(%L@%{V%S ARGEd LWeAl é)oﬁgﬁ o"i“aget@ﬁi@ﬁdaﬁft&%fyTﬂé filtB€cake was

variety of conditions and paraneters nornma
evasberhtvathed morec I5i milc fibctidme refpacetomn dandh hic hdréaade too giﬁieomé g of

tgg’g’ta)gl‘? S %q?:glﬂletgg)d%d%\ﬂgg% d)Eg\[im%? T/rzlxs tht opsffl)mzec{ ’f’he product

Ny d¥Rdried | Rl gﬁpﬁmp Righab@ehh. 0 BTP{ idy 4Ha@ rsar o enin (iodide ion), 44
nethlodlde) dr onor phone hydrochlorlde (1.9 g, 5.9

it 35 m&@p@w gedl! P San(haﬂronwam@ne) To this

sol uti f. 20 %.1 SO r

dded TRAPHE ettn o Bt BRET SR IBbE G T Ty 46 x 250
ot brhdlﬁﬂ@sﬂhﬁsdm‘)(l’»@}ﬁ avmsmrm@tﬁaxbﬁszﬂ {2 B) niwd théhitoring
2M agueous anmmoni a. ers were separated and the

aw@baghtgh Ad & gk of W&&e’@%\m Rt methagolyd mal ghtrigthylamine, and
%ﬂsﬁ{& YO Aok (f%goe%{;)é)ggﬁ%@g!4{ chl oroform The organic
as Were Combi ned.,

EXAMPLE 2
Evaluation of N-methylhydromorphone in in vitro and in vivo Assays

N-methylhydromorphone was tested for its p opioid receptor binding activity
and its functional profile at p opioid receptor as described above. N-
methylhydromorphone was also tested for in vivo distribution to brains using the
assay described above. The results of N-methylhydromorphone and other compounds

in these tests are represented in Table 1.



washed with saturated sodiumchloride, filtered
through 1 PS paper, and the solvent 5 was renpbved on a

WO oaoanzaoy9 evaporator (1.9 g). The residue was PUCEHES1008029876

10

15

in acetone (10 nlL) and crystals began to form Methyl
iodide (2 nL, 32 mmol) was added to this mxture
along wwth 5 nL of acetonitrile. The reaction m xture
was stirred at room tenperatygre for 3 hours after
which tinme TLC anal ysis (nobil e phase: 15 %
triethylamne, 15 %rrethanol 70 % et hyl acetate

SI I | ca gel ) showed t hat ng 10 nmat erl al
o/gveguajl% eiJf @&%Oéor B es ;ﬂAgpm %Z howgrijz)n vitro and in
and 1 % 5YPorfis§ay fiA %%Bﬁléyft 00 @ SWer

i xture was diluted \Mth 10 . of

filtered. The filtler gake edTlvw-tslActEvnﬂyDre 5 Rgpin/
f?%fBP? PP acet qne kv aN}%iﬂ’F‘p@ d \Brfigicy &% BAMGO of lood

G T IO N TEAR R CE AARARMN A PETYT
T LA™ oo uCT 1 U U’VCF -yt

uﬁ&‘g?m?f?@??evacuum 040 BnnfT 224 4 % ‘};6:% mn (iodi §&33%0.05

Ojphind4d % 4. 25 {m (py odurg 328 andselt % 5.2 min|042+0.13

(Bysbasmer phone) . The sHPLC coswitignssgwese as foll owsy +0.51
Attech ATt ma Cls, o, 4.0 X 250 nm col umm; nobile

phase 65:30:5 water: Al : nmethanol; 254 and 220 u n
nmoni t oTh&gesultvetzthe hghst showAhat N-@fetimtlhydromatphone B&OU pbtency and

of methangl, 3 nL of trjet am, ne, ~and , 20
pefbepmcTmElanigiaryeQsioge gad w%%newhgn% DR Aot peteitte the CNS.

Eval ua dr 1NbeVihddertathyl h f
Vi vo Ais{ggggqol\l-ne hyl %ydréﬁnfg?%ﬁ%%gﬁv\ggm% ebsetlhe d for |ty|s 0%e 9

opidiriatly sleitlep oy arb thatl thegsametdan ibeyerfarmed wishinmwidegamdlequivalent

ks b b SRS B B o o

dth%tlﬁ‘i/é?lﬁbh SPatPerbRiimentbdrber. t he assay descri bed
above. The results of N methyl hydronor phone and

conpouftker embodiseesis qfdbe BvantionEibl besappersat fort ?cgle@ in the art
\é\gg ¥ a%%l%%l%ggg E gglsgéleﬁgﬁ%g%%ﬁ Eﬁ%‘ucé’gf %ﬁ%ﬁlﬁ[ﬁa&l&gn g %sclosed herein.

Opi igiifteitsdiehthei spesifitationzand axamplﬂsm d&&sﬂyredras elthplary only,
Z%q%fplrt?épl/ s%&aggrﬁ]; srf)?nt%lf ?}?edingén%og b%l%rgrmt%oategy e isllowmg claims.

All patents and publications cited herein are fully incorporated by reference

herein in their entirety.



Compound nane K,/ M EC50/ nM Efficacy % DAM30O Bl ood
N- et hyl hydr onor phone 90 28 817 83 29 1 0.02 0.01
woh@nozwsphone 0.46 0.08 31 2 46 4 0.33 0.PSI/US2003/029876
Mor phine 1.70.07 11828 564 0.420.13 Oxycodone 204
2537310 465 2.510.51 5 The results of the tests show
t hat N-net hyl hydr onor phone has g potency and efficacy
simlar to oxycodone and hydngoor phone, but it does
not penetrate the CNS. Having now fully described
this invention, it will be understood by those of
[ Y Ll the art that the sane can be

3@&#@?@&53§PFEP&§3 wi de and equi val ent range of
conditions, formnulations and other paraneters w thout
ffecting the scope of 10.the invention or any
mbodi‘hE PQHHQ}& thiﬁﬁﬁnugﬁgodinents of the invention
will be apparent to those skimke Hsn the art from
consideration of the specificat\/n and practice of the
i nvention disclosed herein. I's intended that the
specification and exanpl es dongi dered as exenpl ary
only, wth a true scope apd]sphifit of the invention

bei ng i ndi cated by the/Fol n AN s, 15 Al
patents and publicati ¢ : y are fullf
i ncorporated by refer N their enthrety.

WD 2004/ 029059 PCT/ US200376 %9- WHAT | S CLAI MED
I'S: 1. A conmpound haygng theForfulag: R ~CH3 Ne H

I I HOOHO or a pharmaceutically acceptable salt

ton e phafmacetterally accepBbR salf tigted, whieyin: 2. The conpound

of cla mJd, rein Ris Cl 4 alkyl. 3. The conpound
of cl 3%%;5%&@ n Ris methyl or ethyl.

aly

2. The compound of claim 1, wherein R is Cy.4 alkyl.

3. The compound of claim 2, wherein R is methyl or ethyl.

4, The compound of claim 1, wherein said compound is N-

methylhydromorphone or a pharmaceutically acceptable salt thereof.

5. The compound of claim 4, wherein said compound is hydromorphone
methiodide.
6. A pharmaceutical composition, comprising one or more compounds as

claimed in any one of claims 1-5, and a pharmaceutically acceptable carrier or diluent.

7. The composition of claim 6, comprising from about 5 mg to about 350 mg of

said one or more compounds.
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10 4. The conpound of claim 1, wherein said conpound
is N nethyl hydr onor phone or a pharmaceutically

wacwept®@sd e salt thereof. 5. The conpound of cPEi/Is2003/029876

wherei n said conpound is hydronorphone 15 net hi odi de.
6. A pharmaceutical conposition, conprising one or
nore conpounds as clainmed in any one of clains 1-5,
and a pharmaceutically acceptygal e carrier or diluent.
20 7. The conposition of claim®6, conprising from
about 5 ng to about 350 ng of said one or nore
compounds. 004/.029059 PCT/ US20Q3/ 029876 -20 8. A ..
bt hodgo‘?le@?’/&% i FREUES o gﬁPH’éF TPPOPYNS i??/é ¢ Gxeifation of p opioid
& #p&&% P nfinmal Qﬁff&in% thEREBRL e&ﬁ}éﬁﬁn?a&lﬁfﬁi@éﬁn to a mammal in
suffering therefrom conprising admnistering to a
meetal such treamest e effentive mmeatinafiat coaporhd efas olamedim any one of
oﬁ.a zgggound of as clainmed in any one of clainms 1-5.
Y MSA et hod of treating, ameliorating or preventing
pain in a manmal suffering therefrom conprising
admnistering to a mammal in need of such treatnent an
&t f ect veethgrbeintcapng credippyingcdorafrevesting arindd a mammpl suffering
claihs 1-5..10. 10 The_ neth i

e Bbn” PhFigbs domtisplne BCa ARG BLySE bR stg weatment an
agfdetioe ahowrg of hcempeundaifas clhimedineanywhbofclafimel-ai m 9
or claim 10, conprising adm nistering the conmpound
orally at a dose of about 0.1 to about 5 ng/kg, or an

v h Ui gal : :
Z?é e p?g}gelnlsenegfazglgﬁ Cr}giﬁnetgf ,%th%lért1 ﬁ%@bogy vvfg i %ﬁt&%%m%’h%revemmg o
reamsl@iratingichrpnid paat ed every 4 hours.

11.  The method of claim 9 or claim 10, comprising administering the compound
orally at a dose of about 0.1 to about 5 mg/kg, or an equivalent amount of the
pharmaceutically acceptable salt thereof, of the body weight of the mammal being

treated every 4 hours.



