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FIELD OF THE INVENTION

The present invention relates to a compound that has significant selectivity for p
30  opioid receptors versus 8, , and ORL-1 receptors; compositions and unit dosage forms of the

compound; and methods of using such compound, compositions, and unit dosage forms.

BACKGROUND OF THE INVENTION

The opioid system modulates several physiological processes including analgesia,

35  stress responses, immune responses, respiration, and neuroendocrine function (Hefz, Opioids
1993, Vol. 1, Springer-Verlag, Berlin). Pharmacological and molecular cloning studies have
identified four opioid receptor types (mu, delta, kappa, and ORL-1) that mediate these diverse
effects (Miotto et al., The Pharmacology of Opioid Peptides (Ed. L. Tseng) 1995, 57-71,
Harwood Acad. Publishers; Kieffer et al., Cell Mol. Neurobiol. 1995, 15:615-35). The opioid

40  Teceptors are known to couple with pertussis toxin sensitive G-proteins to modulate adenylyl
cyclase activity and potassium and calcium channel currents (Handbook of Experimental
Pharmacology, Vol.104/1:0pioids I (Herz, A; Ed.) 1993, Springer-Verlag, Berlin; Duggan
and North, Pharm. Rev. 1983, 35:219-282).



affinity for p receptors, but has a higher affinity for kappa (x) receptors
(see below). Morphine and ot her norphine-like agonists produce anal gesi a
sprimarily through interaction wth receptors. Oher physiological effects
that are associated with p receptor activation io include, buf afﬁ@zﬂ@t T
limted t woogePsisat ory depression, mosis, reduced gastrointestinal
‘otility, and euphoria (Parternak, Oin. Neuropharmacol 19FCTA2U0676) . |n
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. Subclasses of the x receptor have been identified. In situ hybridization studies show

20 that the «; receptor subtype is predominantly present in hypothalamic regions, which
accounts for receptor effects on neuroendocrine systems. Spinal activation of the x, receptor
subtype elicits analgesia in animal models. Ka receptor activation is also associated with
analgesia, however it has been shown to produce its effects through supraspinal mechanisms
(Clark, er al., J. Pharmacol. Exp. Ther. 1989, 251 461-468; Paul, et al., J. Pharmacol. Exp.

25  Ther. 1991, 257:1-7). The k2 receptor subtype was identified based on binding studies, but
the pharmacological effects of this receptor are currently unknown. Selective x receptor
ligands can induce analgesia that is undiminished by p receptor tolerance. These ligands

| produce a majority of the observed pharmacological and physiological effects in the spinal

cord and produce less intense respiratory depression than p agonists. x receptor agonists also

30 produce neuroendocrine effects and dysphoric, psychomimetic effects (Pheiffer, A. et al,
. Science 1936, 233:744-746).

Two subclasses of the delta (9) receptor have been identified, &, and 82,‘ based
primarily on differential sen;itivity to antagonists. Activation of these receptors produces
analgesic effects through spinal and supraspinal mechanisms, although the spinal mechanism

35

appears to be more robust. Activation of these receptors also produces positive reinforcing

effects at supraspinal sites and antinociception for thermal stimuli at spinal sites (Pasternak,



30 produce neuroendocrine effects and dysphoric, psychom netic effects
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Addi ti epal \obg sYERseelent i ve 1igands may represent novel drugs for the

treatment of pain, cough, and/or addiction that m nimze 25 adverse effects

due to interactjion wth other O(Pj oid receptors. SUMVARY OF THE | NVENTI ON
There is a continving need in the art to develop ligands that are highly selective for

one opioid receptor versus another. Development of such ligands will allow for further
understanding of the pharmacology of these receptors. Additionally, such selective ligands

may represent novel drugs for the treatment of pain, cough, and/or addiction that minimize

25  adverse effects due to interaction with other opioid receptors.

SUMMARY OF THE INVENTION

The present invention contemplates 2 compound () having the structure :



The present invention contenplates a conpound (1) having the structure : 3
12 F EB 2004. WO 02/ 070524 PCTI US02106766 5 HU H OCH a (11) and a

-phar maceuti cally acceptabl e salt, ether derivative, estbr_deri¥ngj@¥,aciq
derivative, enantiomer, diastereoner, racemate, polynorph, e
thereof TheOpr/ewsm invention also contenplates a conpositimirEiFREIG NI 2
conpound with the structure of fornmula (1) or salts or derivatives
thereof. to The present invention contenplates a conposition conprising a
conpound with the structure of fornmul g (1) or a salt or derivative
thereof, and further conprising: an affjuvant; an anti-oxidant; a buffer; a
carrier; a colorant; a diluent; a disjjntegrant; an excipient; a filler; a
flavorant; a gelling agent; a lubricaht; a neutralizing agent; a
preservative; or any conbination any of the foregoing. 15 The present

I nvention contenpl ates a conpositijon conprising (a) a conpound with the
structure of formula (1) or a saltl or derivative thereof, and further
conprising (b) an adjuvant; an a‘ﬂ'-ogﬂﬂant; a buffer; a carrier, a
colorant; a diluent; a disintegran ah excipient; a filler; a flavorant;
a gelling agent; a lubricant; ;/a preservative; or any
conmbi nation of any of the fQreggi ng, W\ nd is present in an
opi oid receptor 20 agonizyng eNecti £, . Tie present invention
contenpl ates a conpositiO( conpr Nsi qgttl the structure of
formula (1) or a salt or dgriva P conprising (b) an
adj uvant; an antifoxidant;\u { , {,) ol orant; a diluent; a

di sintegrant; an excipienf; \ ;- a gelling agent; a

| ubricant; a neutralizi ngyagent; 4 17 %

PCTI US02106766 5 preservative; or any conbinatidn of anyDef the foregoing,
wherein the _conpound i.s reseq@ in a u opioid receptor agonizing effective
anount . Thén'%?e? °?“H6%113{taﬁﬁﬁ't reltrthes derdvative eatpioderivative, acihgarivetiveg (1) an

anal gesi ¢  enantiomer, diastereomer, racemate, polymorph, or solvate thereof.

The present invention also contemplates a composition comprising a compound with
the structure of formula () or salts or derivatives thereof.

10 The present invention contemplates a composition comprising a compound with the
structure of formula (I} or a salt or derivative thereof, and further comprising: an adjuvant; an
anti~oxidant; a buffer; a carrier; a colorant; a diluent; a disintegrant; an excipient; a filler; a
flavorant; a gelling agent; a lubricant; a neutralizing agent; a preservative; or any

combination of any of the foregoing.

15 The present invention contemplates a composition comprising (a) a compound with
the structure of formula (1) or a salt or derivative thereof, and further comprising (b) an
adjuvant; an anti-oxidant; a buffer; a carrier; a colorant; a diluent; a disintegrant; an excipient;
a filler; a flavorant; a gelling agent; a lubricant; a neutralizing agent; a preservative; or any

combination of any of the foregoing; wherein the compound is present in an opioid receptor
20  agonizing effective amount.

The present invention contemplates a composition comprising (a) a compound with
the structure of formula (I) or a salt or derivative thereof, and further comprising (b) an
adjuvant; an anti-oxidant; a buffer; a carrier; a colorant; a diluent; a disintegrant; an

excipient; a filler; a flavorant; a gelling agent; a lubricant; a neutralizing agent; a



. effective anbunt, (2) a sedative effective anobunt, (3) an opiate addiction
treatnment effective anount, (4) an opiate withdrawal-relieving effective
-amount and/or (5) an anti-tiussive 1o effective anmount of a conpﬁﬁgg Mh
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conposi ti og CHHiRA réteptOr fgbhiAE ARANI GRlointl© ef fective amount, (2) a sedative
effective anount, (3) an opiate addiction treatnent effective anount, (4)

an opiate withdrawal -relieving effective anount and/or (5) an anti-tussive
ef fecti ve ampunthcPresentngnion dontFmplatehecampasiion compfisifg(lah analgepicor a sal t

or derivati . f X - C | S4\Nd: b Uvant ;. an .

‘ant i - oxi daﬁ#&ugé %ﬁ?‘?@r(@ gg%g{rlﬁ%ﬁr%?ﬁ‘g agdcﬁﬂé*? 3@[& Oggggl %ﬂﬁ?n trgatmpent ffegtive e -
an exci pi eampui, (4) bh epipteavithideaval-selievingeffietivé ampwmpan/or (8) admi-waite; a 20
neutral.izin ent ; reservat,i vue; . or. any c i nati on of any .of_ the
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Al ternati Veieyeof, laf@ fereHePedshsing: i NuvedBElan hiti-SiGnE QHERr d SffridrNa ééiqanrgﬁ way
as to achiegye a maxi num bl ood plasma concentration of ‘about 20 pg to
about 10 ngilyant adigintegrantsan excipiest eifler; aflavorenin eshingagest; alubricantidosage for m

conpri si NYp&uaBRRAL S¢ehi: AbresérvaRlBY dns! -&mrgwp ' ae structure of
formula (I') or a ga%t o?’mcfer?va??l\r/e tc etr’%g‘?. he gfrtg%ggrq?éulmfﬁ?ention al so
contenplates a unit dosage form conprising a conposition conprising a
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wherei st h ' ] s | St f
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[, 1 iU | t Ol Nj devyi o .
Subposi 1 or catbie FRORTEa ERRAma A e (HoBhiiF (5 bre Sl S 5Rtvathn. he
present i nderdof,and firther comprising! &t alfuvantyai intenddge af buffer,compliérsa godnt; a

conposi tion. conpsi.Sing . a conpound th the structure of rrmula (1) or a
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opl ate recaphetond@iditios!iM&ich as way as to achieve a maximum blood plasma concentration of

about 20 pg/ml to about 10 ng/ml.

The present invention also contemplates a unit dosage form comprising a composition

25  comprising a compound with the structure of formula (J) or a salt or derivative thereof.

The present invention also contemplates a unit dosage form comprising a composition
comprising a compound with the structure of formula () or a salt or derivative thereof,
wherein the unit dosage form is selected from the group consisting of tablets, pills, capsules,
boluses, powders, granules, sterile parenteral solutions, sterile parenteral suspensions, elixirs,

30 tinctures, metered aerosol, liquid sprays, drops, ampoules, autoinjector devices, suppositories,

transdermal patches, and a lyophilized composition.

The present invention also contemplates a unit dosage form comprising a composition
comprising a compound with the structure of formula (T) or a salt or derivative thereof, where

the unit dosage form is a sustained release dosage unit form.



effective anmount of u conposition conprising a conpound with the structure
of formula (I) .or a salt or derivative thereof to the patient. The present
.invention also contenplates a nethod of stinulating p ’Opl ate rfz 2 ﬁ in,
t0 a patient in need thereof, the nethod conprising admnisteri 31? (72]

opi at e r gggRLAGsMIONI Zi Ng effective amount of a conposi t i OpcpRAPIN6TENT 2
~‘conpound with the structure of formula (1) or a salt or derivative thereof
-to the patient, _where the adm nistration is selected fromthe group

consi st ng of oFt&iPresenk inyepbipp contemplatesamsibod of sh%luﬁwaﬂh%%smntwah%er mal |,
pul ”D”ary,etﬁﬂﬂ”i}nhééd‘ﬁ]& t RIS} prisi erﬁh&?s@éi‘ing%% 118 tdcpfthUonikimg The

pr esent ention al so conterrpl ates 'a t hod eventi ng pain, (2)
treating effctive quagunt nﬂugqsmgosmdaompnsmg agompaad iwith t@stalceuadcﬁounuloﬂ) (5)

treating opiate w.thdra ce syndrorre) and/or (6) treating cough
in a patie {aﬁaﬁoﬁggﬂvﬂnﬁ%ﬁgﬁep%%qﬁ conprising adm nistering an
effective anount of a conposition corrprl sing a conpound with the structure =

of formula (1) The presal ihveion alkse vaiténvidatedwemethbd bbstivindatingty episte reZéptdi’eml

P e SR B OPSRLALE o 0 Bk Lo B B8 2
treating ogifcatie Mhduid bﬂa\@émgcﬁsﬂi%ﬁfcbﬂﬁﬁﬁﬂg BYHEB VIR Wit IEY QFuchud of foRalh @y coug h

in a patient in need there t he method conprising adm nisterin

ef fective Simbniiorderivative thsesof to thepatisnto Mhere s ad ionds selected fropd %tructure
of formul ag&&% cMlsistin 3% 51'&%[1}&@%115“ idebEub A8 SQbchi@ndols tﬁ%&eﬁ‘% pulfiGiagy,t he 25

adm ni stratl I'S se ecte omt e group consisting of oral, ‘I ntravénous,
i nt r amus c ubphthalmic,tyansmanesal; snd bucsalsdmimsttatiopul monary, opht hal ni c,
transmucosal, epidural, intrathecal, and buccal administration. The

presen i nvent i Fﬁe&

need t] er eof , ﬁ% B@%@%ﬁ%’?‘?ﬁ%ﬁﬁ?@‘ﬁ%ﬁ@&n ana;ggJ i@hﬁl&gt Ive
anount of amdﬁi)mgummdmmctﬂmemwlm slintion, (§) weating opisteswithdoval e of
formula (I rivative thereof in the
pain is no réﬁeﬁw ésrggle? %%I‘Bé ‘E‘EE? ‘i‘:ﬁﬂqﬁ%‘& %ﬂ?‘&ﬁ/ﬂﬁﬁ%ﬁ

present | nuenprising aﬂahmteﬂn g an effectbrpaiontt dfhabndpasnembmnprismgtawoﬁmnunmmm d
receptors 826 070504 PCI/ . 0 6 5 .as conpared to 5, X,
and ORL-1 &55&5 éf éoéﬂ?}" et%g %’gta SRR of the conpound:
and net hods of u5|ng such conpound, conpositions, and unit dosage forns.
The 20 The present invention also contemplates a method of (1) preventing pain, (2) treating

pain, (3) inducing sedation, (4) treating opiate addiction, (5) treating opiate withdrawal
(abstinence syndrome) and/or (6) treating cough in a patient in need thereof, the method
comprising administering an effective amount of a composition comprising a compound with
the structure of formula (I) or a salt or derivative thereof to the patient, where the

25  administration is selected from the group consisting of oral, intravenous, intramuscular,
subcutaneous, transdermal, ﬁulmonary, ophthalmic, transmucosal, epidural, intrathecal, and
buccal administration.

The present invention contemplates a method of treating pain in a patient in need
thereof, the method comprising administering an analgesic effective amount of a composition
30  comprising a compound with the structure of formula (T) or a salt or derivative thereof to the

patient, wherein the pain is moderate or severe.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a compound that has selectivity for p opioid receptors



conpound, N- but - 3-enyl -norbuprenor phine, has the structure: (I) 10 Wt hout
w shing to be bound by any, particul ar theory, N But-3-enyl-

«nor bupr enor phi ne (1) has been found to be a partial agoni st qf FE@TMS, Y,
and ORL-1 opioid receptors. A partial agonist is an agent tha7t |mgs to,
but does wexo2fomds2y stinulate, the receptor. In addition, PEEUABKH766
‘prevents the binding of a full agonist, thereby blocking the 15 total
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shal | gene%??ﬁbgﬁbué'h'?&%%ﬁ‘g%fng eg?%ag%%%giragegr for the quantity
measured given the nature or precision of the neasurenents. Typical, 20
exenpl ary degrees of error are within 20 percent (%, preferably within
10% and nore preferably wthin 5% of gi ven val ue or range of val ues.
Alternatively, and particularly in bjological systens, the terns "about"
and "approxi mately" may nean val ues t[at are within an order of magnitude,

‘preferably within 5-fold and nore prdg{erably within 2-fold of a given

val ue. Nunerical quantities given h in are approxi mate unl ess stated

ot herwi se, nmeaning 25 that the tefm "about” or "approxi nmately" can be
inferred when not expressly stateqd. 7 12FEB2004 WO 02/ 070524 PCTI USQ2/ 06766
5 Salts and Derivatives Various pNarnaceutically acceptable salts, ether
derivatives, ester derivatives, a®™, Serivatives, and aqueous solubility
altering derivatives of the conpouRd gl so are eRcofipassed by the present

i nvention. The present inventio QI | i ndi vi dual

enanti oners, di astereoners,/FaeR B Wsonmer ratios of the
conpound. The to inventio : and sol vates, such
as hydrates and those fori ) t his compound. Such
i somers, pol ynorphs, and s&jvat 7 met hods known in the
art, such as by regi ospecifAC a \ synt hesi s and

resol ution, based on the df scl osureodrq idedcgﬁsein. In so far as the
application contenplatesH%ther derivatitVes of fornula (I, such derivatives
may include Cl-C6 |lower 15 al kyl or al kenyl, branched or unbranched
ethers,Woptinmal |y substituted by one or nore

Without wishing to be bound by any particular theory, N-But-3-enyl-
norbuprenorphine (T) has been found to be a partial agonist of the , 3, &, and ORL-1 opioid
receptors. A partial agonist is an agent that binds to, but does not fuily stimuliate, the
receptor. In additidn, the agent prevents the binding of a full agonist, thereby blocking the

15  total pharmacologic activity possible from the receptor.

Certain preferred embodiments of the present invention are described below. In so far
as the description refers to certain components of the invention with approximations, e.g., the
terms “about” or “approximately”, these terms shall generally mean an acceptable degree of
error for the quantity measured given the nature or precision of the measurements. Typical,

20  exemplary degrees of error are within 20 percent (%), preferably within 10%, and more
preferably within 5% of a given value or range of values. Alternatively, and particularly in
biological systems, the terms "about" and "approximately" may mean values that are within
an order of magnitude, preferably within 5-fold and more preferably within 2-fold of a given
value. Numerical quantities given herein are approximate unless stated otherwise, meaning

25  that the term "about" or "approximately" can be inferred when not cxpressly stated.



het eroatons, such as N, 0, S, Si, or hal ogen-substituted | ower (Cl-C6)

al kyl groups. Wth respect to ester derivatives of formula (1), such
.derivatives may include C1:C6 |ower alkyl, branched of unbr ang herg pergier-s ..
Suitable salts of the conpound i ncl ude, but are not limted to, acid

addi ti on waldzmosech 20 as those nade with hydrochloric, peradyesesoeice.,
"hydroi odic, perchloric, sulfuric, nitric, phosphoric, acetic pr opi oni c,

-glycoli¢c, lactic pyruvic, mal onlc,S iucm@ | eic, fumaric, malic,
tartari®, citric, benzoic, carbon@EEFRAREAIVEL ndelic, met hanesul foni c,
ethanesulfonic, bydroxyethanesulfonlc, benezenesulfonlc, p-t ol uene

sul fonic, cycl oﬁmmqﬁaﬂmﬁttcal]y aﬂbptﬂ;tekaihs,, etllbrﬂﬂih\faﬁﬁﬁL bster [degivatives, acid

2- phenoxybgnzm C, - acet oxyb Zoji c acl d; Its made with 25 sacchari n;

al kal i TIVaLy§s,3 iy ﬁ°‘§ss° cHpg ?J'&iaﬁ‘ﬁl HheSampeundalsoate ne eart h
metal salt éncomip & 8y megtree%%ﬂom&epmm invntion fufiher Makde ap YR th

organi c or 1n anl C nds such as quat er nary anmoni um Sa
Addi ti onal emuuommsedlsamememmtesmﬂ odhep isouyer ratins oEthie mnpcamét a"he,

o o 000 " afRticR el IFAFER s poRt B SRELTvaldh Sith nBhirard o iR et DAL ©

c: trate, dbﬂ‘g;mic@clhém loff €his &ﬁqi@h& Sm]lhmﬂll&if , @olyamishs pdud, sgbrﬁt;j; mkgbe funar at e,
t at t t t t te,

R Y T L A R R e T U

i sot hi onat @mﬂeﬁﬁhﬁd esotuh@ﬁtba&u%at@dmdmufeagreme@teaétﬁ IR 8o e APPNREIR0AL €

nmesyl ate, net hyI brom d nmethylnitrate met hyl sul fate, nucate, napsyl at e,

nitrate, NoQRIUAPIpGH ﬁb&ﬁﬁ%@a@tﬁrﬁﬁf‘)mb@tS“%ﬂ@'&tﬂ@’%@@}’péﬂhﬁt@ -Celavensat e) ,
palm t a4 €. aRAM: QWA SncrRl 85 Bt EHG RASRDANSHY ABLERYBF b Q1ALE.

salicylate, Stearate ate, subacet at €, suec | nat e, nate, tartrate,
t eocl at e, hderphtems, sugh 32 N-B2508i, ow@nmﬁ@mmeﬂ(m@@)@&%ﬁoﬁps With

triethiodi I 0 o i_n tion.
The- pr esenteorRl St Se RN Ea S mRn e HERs By fiaB 57 G vt HEdh

I nvent i on. brakcledrongsbrancbeddstersbut are not |imted to, functional
derivatives of the conpounds of the present invention which are readily
convertible in 8.5 &r ent (ive S
et i1 and: pi vostible e BF prERRA Htule, b SIS R A HRE b Bl SHE o
prepar ati ons ihbsmadeabiﬂehgﬂmmhtmg, lmLelrob\rahicybﬁlr@ibmc qgschlomesi:,lﬁxho,rnm,arrpl e, in.
"Design of ard, Elsev 1985, | co.nt ext of
this appl 1 BgsPBRYie fiecis. Fpionle B0 Y vy MeBblsndiseRs: miclenfms

malic, tartaric, citric, benzoic, carbonic cinnamic, mandelic, methanesulfonic, ethanesulfonic,

hydroxyethanesulfonic, benezenesulfonic, p-toluene sulfonic, cyclohexanesulfamic,

salicyclic, p-aminosalicylic, 2-phenoxybenzoic, and 2-acctoxybenzoic acid; salts made with
25  saccharin; alkali metal salts, such as sodium and potassium salts; alkaline earth metal salts,

such as calcium and magnesium salts; and salts formed with organic or inorganic ligands,

such as quaternary ammonium salts.

Additional suitable salts include, but are not limited to, acetate, benzenesulfonate,
benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, calcium edetate, camsylate,

30  carbonate, chloride, clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate,
lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, N-methylglucamine ammonium salt, oleate,

35  pamoate (embonate), palmitate, pantothenate, phosphate/diphosphate, polygalacturonate,

salicylate, stearate, suifate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,



I nvention, such a reference shall also include salts or derivatives of the
conpound of the invention. 15 Synthesis The conpound of the present
.invention may be prepared '‘by any conventional nethods ‘known i “1?@5%6&- in
.one exanmpl e, a-(1, 1-dinethylethyl)-4,5-epoxy-18, 19-di hydr o-
3- hydr oxxﬁg-‘]%gm y a-nethyl, (aS, 5a, 7a)-6, 14- et henonor phi perdemmtdsancl
e

*( nor bupr rphing) (0.2 g, _0.47 mmol e; avail able from Tasmani an Al kal oi ds
.(Tasmani a), . 20 Far.l a m t h LK) t Lyel “bupr enor phi ne can
be prepar eﬁ’q%P?%%ﬂﬁlrvéﬁfﬁﬁfﬁhﬁ8£Hﬁ§?%go‘fdrqe°?sicﬁe%ﬁﬁfrﬁggggﬁéd by Duyang et at.,
Trip Report: 222"d Anerican Chem cal Society National Meeting, Chicago,
M, Aug. 26-30 TROptjent inbémtibn ineludeeprbdimgsiofthe berapountwf the present mvention.

vw. al bni ol ecul ar..conf features/.i ¢ckre s/val 2C. / noh8 be reac ith a

hal o- al keRexdmgednrude,bytage Wé@é‘ﬁé&p’ itfncgowgggwgﬁﬁsg? éﬁl%@ﬁ??ﬁ(ﬁ%mf eaction

can be Cong,;ég@gg\ Rhtich wieh 4r€ FRENPSdnvaHiBl /PR intdEe tompbaidtofrief present

it enper at ur out 5 to about 48 hours. The ratio of norpuprenorphine
to al kene/ aivimtion, such apaxetit andh parsretil. Convergiopal praceduregfor thesplechopgps o of 1: 1
bei ng preferred.. | : fenr mﬂﬁé ; oDR§i is reacted
W th 4-% br BIr"rel‘)“-“Iat-1 v e%ét&{; lﬁp "ar%3 o} |%h%%?célg§k§£§§?g‘%{eﬁﬂab1?ug?ﬁer

enbodi nent Prddnggs!’,eicHi Bandgsard iseviers EX5at 95C for 16 hours. 30 The reaction
m xture is then cool ed and concentrated to dryness under reduced pressure,
and the residue, is take N - g@ﬁlg}ﬁ, ' wat er .
An exanpl e of EP‘rsﬁ'Sﬁ‘-"ﬁ%ﬁqQf&goﬁpvg?\af‘gﬁ’r@ﬁh?n%f§éﬁé§%ﬁg‘gﬁe tl%;tﬂe but™ i gd ‘g%ithgl i mted
to, nethyl grentd, euchdaefernce shalt ik inolpde sgjmmor derivatiess of thedompaurdef2®01) and
concentrated under reduced pressure. This nmaterial can be purified by any
met hod knoWeM¥PM™ he art. In a preferred enbodiment, the 35 product is
purified by flash chromat ography on S;;Jgi%ﬁa' el (2% met hanol in nethylene 9
1 2 FE!?004 WD 02/070524 PCTI US02106 Nl ori de). Pharnmaceuti cal

Conposi tions The, conpound, .salt erivative and/ or . pr esent
i nvention may bdheFH¥PRYK °£§’°ipﬁ‘f58" d"‘ﬁﬂﬁ?w&%ﬁ’i ﬁ%’gﬁre@frr%{‘fs%lg ?%E)’Pé he

pﬂar maceut !nﬁ‘e%lhd%%@@ﬁﬂﬂaﬁlﬁﬂ.ain&ﬁm _reﬁatnplé,ruﬁlt,ni&mﬂd" letliyljets 5-eporyhl 85k9-dihydro-

phar maceuti cal ly acceptable carrier, var ant sweetener, a to

pr eser vat | ehydgxysfismegoRy ﬁ'&é’rfh,yl’5“@5%’5@1@1%@fﬁﬁ@‘gﬂqr?ﬁ'ﬁa%\?%e@ag?]ng agent, a

col orant, gnorbuprenorphine) (0.2 g, 0.47 mmole; available from Tasmanian Alkaloids (Tasmania),

-

20  McFarlan Smith (U.X.); alternatively, norbuprenorphine can be prepared from buprenorphine
using the scheme proposed by Duyang et al., Trip Report: 222" American Chemical Society
National Meeting, Chicago, Ill., Aug. 26-30 (2001), which can be found at
http://www. albmolecular. conv/features/iekreps/vol26/moS8) may be reacted with a halo-
alkene/alkane in the presence of a base and a solvent. The reaction can be conducted at a

25  temperature of about 0°C to about reflux temperatures for about 5 to about 48 hours. The
ratio of norbuprenorphine to alkene/alkane may be from about 1:1 to about 1:10, witha ratio
of 1:1 being preferred. In a preferred embodiment, the norbuprenorphine is reacted with 4-
bromo-1-butene in DMF and sodium bicarbonate. In a further embodiment, the reaction is

conducted at 95°C for 16 hours.

30 The reaction mixture is then cooled and concentrated to dryness under reduced
pressure, and the residue is taken up in a non-polar sotvent, and washed with water. An
example of a non-polar solvent that may be used is, but is not limited to, methylene chloride.
The resulting organic layer is dried (Na,SO,) and concentrated under reduced pressure. This
material can be purified by any method known in the art. Ina preferrgd embodiment, the

35  product is purified by flash chromatography on silica gel (2% methanol in methylene



di sintegrant, an excipient, a diluent, a lubricant, a plasticizer, an
edible oil or any conbination of any of the foregm ng. Sui t abl e
_pharmaceutical |y acceptabl'e carriers include, but are not Ii mtterEg meg

.et hanol, water, gI ycerol, aloe vera gel, allantoin, glycerin, vitamn A

and E oi Iﬁ%ﬂ%ab? oi |, PPGZ 15 nyri styl pr opi onate vegep@phgomelvas and

sol ket al e bi nders I nclude, but are not limted to, starch,
-gelatin, natural sugars, such as glucose, sucrose and |actose, corn

sweet erfer s¢hloridelr al and synthetic guns, such as acacia, tragacanth,

veget abl e gum and sodium al gi nate, carboxynethyl cellul ose, polyethylene

gl ycol, waxes, and the |ike. 2 Bhamunacsiice! GpRPITEIBant s i ncl ude, but are not
linited to, starch such as corn starch, or nethyl cellul gse, gar

bent oni t e, xantﬁmogmmmd]dalt IWerivitive andder nredyue of the presedmvention maebe but are

1 o B 2 B S psiy 200

preservati ygmde dditives,Sudh bia iﬂmmhﬁcaug acteptable odrier, adhmmnwaswmeMGMy
render the conposition npre suitable.for ingestion an glgmlt’gctlon e.g.,
r'a

sodi umi&hl n!feﬁ%ahvm%bﬁ 3 binder; 3 syspending agent 4 36%“‘%% P &f fon
suitable sy &@%{‘ @Q&ﬁi&m, Sdinkest, allSbrizast, é%lﬁlﬁc&dr hﬁ)edlbl%rﬁlmrtaﬁy cdmbitaioh e
suspend

di sper si ng an g agents i ncl ude, but are not linited to, synt hetic
and nat ur abf anyrdf theforelgoing. veget abl e gum tragacant h, acaci a, al gi nate,
dextran, sodium 30 carboxynet hyl cel | ul ose, nethyl cell ul ose,

pol yvinyl - pyrr Ogﬁlﬁatﬁggbg,ns A (fg@&qahy ﬁbceﬁhﬁlé edtigrs %ldab SpufRlatesnot Bitbdied, elhistiol,ar e

not limted to cor pal m 0i | sesame oi ], coconut
oi | and peantet, ghjckrol, moelveza FeEnllzuci, gnera/ \irEDs aptk oilsopingaieh PEGA

sui t abl e phar. eut.lc n s not limted to, water, saline,
or | actat e&‘mﬁy nga g’o‘ie eBll@gr?g#{é%f of additional additives include,

but are not limted to, sorbltol talc, stearic acid, and d| calciu
phosphat e. v 10 Stitdbie Mgmclnde,rmt e o imitadele exiarrts gpladn RAWEH] SVEIFS ﬂrfg)?s be

f or nul at ed uni t dosa iwg thPtid g@dggyh&g
bol uses, ?e Sucb?sgﬁﬂ‘?gagwgs}t eri pae?%ﬁ?ﬁé?ag% %’Put | o%uzﬂs steril 1a,
u'agacanth vegetable gum, and sodium alginate, carboanethylce[lulose polyethylene

glycol, waxes, and the like.

20 Suitable disintegrants include, but are not limited to, starch, such as corn starch, or

methy! cellulose, agar, bentonite, xanthan gum and the like.

Suitable lubricants include, but are not limited to, sodium oleate, sodium stearate,

magnesium stearate, sodium acetate, and the like.

The composition may also include suitable preservatives, e.g., sodium benzoate, and
25 other additives the may render the composition more suitable for ingestion and or injection,

e.g., sodium chloride, which affects the osmolarity of the preparation.
A suitable suspending agent is, but is not limited to, bentoite.

Suitable dispersing and suspending agents include, but are not limited to, synthetic
and natural gums, such as vegetable gum, tragacanth, acacia, alginate, dextran, sodium
30  carboxymethylcellulose, methyliceliulose, polyvinyl-pyrrolidone and gelatin.

Suitable edible oils include, but are not limited to, cottonseed oil, corn oil, palm oil,

sesame oil, coconut oil and peanut oil.

10



parenteral suspensions, sterile parenteral emulsions, elixirs, tinctures,
metered aerosol or ~ liquid sprays, drops, anpoules, aqtoinjectﬂééigvices or

,suppositories. Unit dosage forms may 15 be used for oral, pare IZ,UM
.intranasal, sublingual or rectal admnistration, or for admnistration by
i nhal at i @iy @oFosauf flation, transdermal patches, and a |y®gmiUuSOAeErcs
-conposition. Solid unit dosage forns nay be prepared by m xing the

-compound, salt or .deriyative . qf.the.present .1 ' :

phar maéeut i cal I‘Ays“étéﬁlé[ﬂ%%’ma‘ée'@ ﬁflfl'é?n?gh%ﬁé%@g%ﬁ%g%gg% r"gé Ograla%}?tte dVes as
descri bed pghayQ solbhien.m xture is typically mxed until a honpbgeneous m xture
of the conpound of the present invention and the carrier and any ot her

desired additives are fornped, i.e.,. yntil the ound is.di spe evenly
t hr oughout t he Examples pf adgionaladfitives 18‘;1“'{?? L'I’?r%%(ﬁ%wg 6%5%%1@1‘ tsa%f %{Eﬁ\% se
corrpounde%ﬁoaﬁ@qi%@uﬂ?%s ggage form which has del ayed and/or prol onged
vaction, such’>as tinme reledse and sustained release unit _ 25 dosage forns.

For.exanple, the tablet or pill can conprise an inner dosage and an outer
dosage component, the latter being in the formof an envel ope over the
+formeriyp The two conponents can b&nitdhmage Bermsy an enteric |ayer which
serves to resist disintegration in the stomach and pernits the inner
conponent to pakie phameacéuticattcompbsitiohs oy e forowlates asemidosage s, fughisease. 30

Bi odegr adabl e pal.yners fqr.controlling t 0 nd,

i ncl ude, Ha?leférléhz asuler hopuse P eﬁ%l%@%%%?ﬁ%&“%%‘ﬁ%%%‘%r sy

calor gl ﬁcé QRiFent il sﬁbpeﬂgilgﬁgystﬁ;ugygrgﬁteﬁbérdlrlsiombljmms,ttirlmemsemsterqddegoa@i@aI S,

pol ydi hydro- pyrans, pol yanhydri des, pol,ygyanoacryl.ates,., .ct0ss-4in or
anphi pat hilia 3 ﬂ&kysc@}'SB%MP'él%P“tHWﬁ‘g’é@g‘g,eSGEf‘}ptl?iéﬂg’ S-p‘éﬁ?ir%s? ",fl"g%gc(i‘g%’

POl Yac(y! alied ik ot Arbapditedl, inrilas24 BB Eror 6T dBRZIAREGS ob i qui d uni !
dosage forns Include,” but are not 1_| mted_ to, aqueous, solutjons, suitably
f1 avour ed asiminisatioadydaulation opinsufilgiiopcrasdsrmal patdes P‘%ﬂ)g’@ | sions with
edi bl e oi lédm%%itfﬁﬁl | as elixirs and sim |l ar pharmaceutical vehicles. These
dosage forns pmaty e prepared by dissolving or suspending the conpound of
the present invention in the liquid carrier. Topical preparatians tt%% cally
contai n a suspeSalidiypitaigeage forms maytieprwpared by pixing the compg FPE“E Y2 such '

topi cal prGRAL ek At rvERion it d i cbRAR RSeptMic ahfibrizad 86) sthér@sired [ opi cal
cl eansers, “cleansSing creans, I'n gels, skin lotions, and shanpoos in_cream
or gel 20  additives as described above. The mixture is typically mixed until a homogeneous mixture of

the compound of the present invention and the carrier and any other desired additives are

formed, i.e., until the compound is dispersed evenly throughout the composition.

Tablets or pills can be coated or otherwise compounded to form a unit dosage form
which has delayed and/or prolonged action, such as time release and sustained release unit
25  dosage forms. For example, the tablet or pill can comprise an inner dosage and an outer
dosage component, the latter being in the form of an envelope over the former. The two
components can be separated by an enteric layer which serves to resist disintegration in the
stomach and permits the inner component to pass intact into the duodenum or to be delayed

in release.

30 Biodegradable polymers for controlling the reiease of the compound, include, but are
not limited to, polylactic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydro-pyrans, polyanhydrides, polycyanoacrylates,
cross-linked or amphipathic block copolymers of hydrogels, cellulosic pqumers, and
polyacrylates. '
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formul ations (including, but not limted to aqueous solutions and

suspensi ons). Adm nistration The pharnmaceutical conposition or | @osage
.forms of the present invention may be 15 adninistered by a vaﬂﬂéﬂ ph-
.routes such as intraveneous, intratracheal, subcutaneous, oral, parenteral,
buccal , bi/p@yad . opthal mic, pulnonary, transnucosal, trecwUsnreEies and
‘intramuscul ar. Unit dosage forns- also can be adm nistered in intranasal
-formvia topical,

yse . qf suitable intranasal .vehicles. or via tr r mal
rout es,’ usi ng tmwi%aﬂ%a%fowww& Fe@ﬁpﬂﬁﬁ%@cﬁ%%m%% oy sﬁﬂ‘%@g of
ordinary Sivblirelt @yﬁaPE_a@ﬁéous SPoiPhipémmaslah€ Ahvozad@nslkibhowith édisle ik, bs deBage
forms of the present ‘invention for admnistratiop parenterally, and in

parti cul arastjixirygndsimilar phesmscensicplvehigles./Bleesa dos3efomns BRY Pe BIEPFdBE ept abl e
carrier, as described a . L LK ar el : t forms is
veget abl e @ﬁof}wﬂgﬂ?ré%gqeg‘?ﬂgr&f @Bgﬁdﬁ&;@gﬂjﬁ%ﬁh&rﬁﬁr@g\iﬂeﬁ%It}i‘?mg%ﬁ ural ,
intrathecal, intramuscular, intrarumnal, intratracheal, or subcutaneous
for purposes ofTapiqabpregaratiomsrypicaily coitsin s wespandingiagent ard optimdy.@dnpound,

phar maceuti cal conposjti o .or_unjt..dosa Qr. h - _f.nvention
al so ckh b@ﬁ'g‘lﬁw n%°8<' é%?cﬁidm??&pﬁeg?r or 1 %8@‘@%%& clh%?é@?/&{so;ﬁlg nggr'r%o,ng’s uch as
smal | uni {opieel dichseys; Slethsiisy créanispekinigdld, skir ldtians, wad simmpeosincream drigehnel | ar
vesi cl es. Liposones, can, be forr_re,d%ﬁrom a vari etqy o@ lphosg)kl]@l i pids, such as
chol est er oformulationsy(ingiuding, byt neblimrcsieFqpsoyy SENECTSAAL ISPy npound of t he
present invention also may be delivered by the use of nonocl onal

anti bodi es as individual carriers t IR conpound nol ecul es are

coupl ed. The conpound of the present inventi otn ma%[ | so be, coupl ed \‘:\'II th
sol ubl e pol ymer Bhestharmageytiqabepmapagitioy of wmt desage forpe ‘S%PVF@'F LYeIHOR 38 Peput

are not | igg , Nofirbts hir&l@Rous, ik RFACKAD @hbdiRhcous, oral,

pol yhy ?ox%@%ﬁ%‘%ﬁi&%ﬁdgﬁw&&s dﬁg%ﬁhﬁ%’ T S FER 2004 WD 02/ 070524

PCTI US02/ Opatesersl, putc,uhyublingyalemmgahappnmmmmérﬂﬁ@nmqsalawsdermah and

pol yet hyl - i deapel ylvsi bati ¥ b RY i &

P F amecios P RS ERP Dk af 4ed forkid 456 i Litalibred Rplelah il fobf Ve bifica u

Tr ansder mabf fuitabis immyasabvehicitisf drudd wmsdirnalooutes, awing drase forms of Bansdermahsder mal

pat ch) usi é\ﬁgpﬁéﬁe?%g‘ggg t%%%rp;f%%aurla\{')%kriﬂ %rthgarg'rug-i n- adhesi ve matrix system

G her tran

20 Pharmaceutical compositions and unit dosage forms of the present invention for
administration parenterally, and in particular by injection, typically include a
pharmaceutically acceptable carrier, as described above. A preferred liquid carrier for depot
forms is vegetable oil. Injection may be, for example, intravenous, epidural, intrathecal,
intramuscular, intraruminal, intratracheal, or subcutaneous for purposes of depot delivery and

25  sustained effect.

The compound, pharmaceutical compositions, or unit dosage forms of the present
invention also can be administered in the form of liposome delivery systems, such as small
unilamellar vesicles, iarge unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from a variety of phospholipids, such as cholesterol, stearylamine or

30  phosphatidylcholines.

The compound of the present invention also may be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules are coupled.
The compound of the present invention may also be coupled with soluble polymers as
targetable drug carriers. Such polymers include, but are not limited to,

35  polyvinyl-pyrrolidone, pyran copolymer, polyhydroxypropylmethacryl-amidephenol,

12



o include, but are not |[imted to, topical gels, lotions, ointnents,
transnucosal systens and devices, and iontophoretic (electrical diffusion)
.delivery system Transdernmal dosage forms mmy be used for tineld? FEBéMée
-and sustai ned rel ease of the conpound of the present invention. The

phar maceaw®2070sdhposi tions or unit dosage forns of the prBSEHBOXU4Vnt i on
‘may 15 be administered to an animal, preferably a human being, in need
"thereof_to ' _Eﬁ{é&;{ rtafd ' L iat : ied wihe

phar maceut P@gﬁﬂ}coéﬁpo |tSP{)n m@ﬁ@igl,@%?l?%ﬁ*lregg(?ﬁdc&gﬁy%ﬁg&%ﬁg?t i ons, such
as pain, cpalmitoylogeidites. wi t hdr awal (abstinence syndrone) and/or drug

addi cti on. The conpound, pharnmaceutical conposition, or unit dosage form of
the present inyention b )y 5 I -af e dosages
defined by routzl(ﬁ'gmtdé)ﬂs?gﬁdésq f n%grz) g%’&[t%g%@teg:gﬁﬂ% ﬂ&%&ﬁ\f@h{lﬁ action with
t he p recepiaagdennal fofnemby b 4 Jiffudion-arivenrtianbdermal spstgm (tpambdartalpatchpusing t y .

‘The daily dosage of the conpound of the present invention var
accor di-ng eifena ﬂV‘erFWYP‘b?rq‘HEFH‘f%Jh%W X SHER - @?‘lhﬁbtr?ﬂsg"ég@gdoé’:?%# % the

_indi vi dgal 81,aenahk bleGidt IRLOR! topReKeelsabtions) dinkiiéhtd, RensidBsadbystems and
adm ni stration.” For oral adninisStration, the pharnaceuti_cal %5 copposi tions
can be progdévikss and iontephomtin (electtiead dillysion) daliery susteny ol rapsdgrmal de3ELI0ES or s

contai ni ng 405, A Qe prégenP: Or 50.0
mlligr arrsmgyg%Hseeg fggun%g%%df&s%ldtsasﬁm er %gﬁf@hee %&mtgﬁg pr ecsgnt I nventi on
for the syimpesisati ¢ adj ustnent of the dosage to the patient to be treated.

An effective anobunt of the conpound, salt or derivative my be supplied at

i ot per day. TP bEEA aind bl SRR iR Bl

conpounsl, beahkdministeretbtol anashinvd, poéfetably aimmanbeing, in seeddhérenfdo egapite bypd/omy

appropriate nethod ta aghieve a blo concent.ration of fro to 10
Oy T ' o SRR S A AR Oy ool RIS ton e Spee Y i
conpound, gadus @bnditlérs] Mth by paiffcob e opiatearittideawal Gabatitieheei syhdrome) dnd/ot lisig
patient in need of anal gesic f(reatnen ?5 "analtgfm C effeﬁﬁlve aprount "

. Al .
i s that amBifietions ThsLcompRsl, RRATPACEuLIG ﬂﬂﬂg%s%n’ﬁrlq”é ospes o Pihe BesESt g

2004, WO QRéeMIRIRA RCGk#EAI8 QI6AS attuppopkiae desddeeddfinedby fihife¢ titihgda by t he
degree of pain suffered by the patjent, together with ;{gﬁh .factors as the
hei ght ,20weictfer to ehjain opHmaliptsectiorowitisthe pTecepiarios e actyky walle Mg aiy ut e of -

adm ni st ra%@{.}ﬁ@{mﬁg& conpound.

The daily dosage of the compound of the present invention may vary according to 2
variety of factors such as underlying disease states, the individual’s condition, weight, sex
and age and the mode of administration. For oral administration, the pharmaceutical

25  compositions can be provided in the form of scored or unscored solid unit dosage forms
containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, or 50.0 milligrams of the
compound, salt or derivative of the present invention for the symptomatic adjustment of the
dosage to the patient to be treated. An effective amount of the compound, salt or derivative
may be supplied at a dosage level of from about 0.01 mg/kg to about 100 mg/kg of body

30  weight per day. In a preferred embodiment, the effective amount of the compound, salt or
derivative of the invention is administered by any appropriate method to achieve a blood

concentration of from 20 pg/ml to 10 ng/ml

In a preferred embodiment, an “analgesic effective amount” of the compound, salt or
derivative of the invention is administered to the patient in need of analgesic treatment. An

35  “analgesic effective amount” is that amount of the compound that reduces or alleviates pain
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Alternatively, a "receptor agonizing effective amunt” of the conmpound is
adm ni stered to .the patient in need thereof. Such an amount is H(rﬁ_tE aﬁ&unt
-of the conpound 10 which binds to and stimul ates receptor functi BT Co
-present invention also provides nethods enploying a "sedating effective
amount " WO 02A@0seonpound, salt or derivative of the invent PEWUSEMYHISGN
‘anmpunt is that ampunt that exerts a soothing or tranquilizing effect on
‘t he pat e I ¢ 15 The
corrpound nﬁsla tor ﬂgfgé ?@g@e&%ﬁ#ﬁ%ﬁ?@% %@?ﬂerﬁ%ﬁ?&gﬁgﬁ%ﬁ rﬁ?gsé?igfggﬁﬁchan
"anti - tushitoss sfthebdghteveigiage, andwhndition of thmmheatsrmmgll wfthe teutecafpound,

salt or derj vat Ve tl’ig% reduc s or relieves coughing in a patient, as
determ ne t age, and condition of the patient, as
wel | as the route of adm ni stratlon of the compound. Finally, the conpound,
salt or deri VatAHﬁnﬁlﬁvelyhe “letaptortaigonizing yff@tisoarhant!tofi the etepomdd isn 20 an "ad

diction-reljevjng effective .ano unt of he CcO nd,
sal t or depdmmsteted ol by 6 B dheredto ShrbaTAm QUL s ABRpTheg oG TRP Y
Al terngf i Vghiéh binds t& aP@MthtesTedepto? fudfiéd. vat i ve of the invention may be

admnistered in an "opioid withdrawal -relieving effective anount” which is

t-hat amount of the conmpound, salt or derivative .thaj reduc I he s t ons
of absti nence 31} ISHAE WM“PHB%'&PTWS m?@%‘“é“ﬂ%%é*@@fﬂ@ﬁé‘iﬂ@ﬂ“? ng t he

conpounds g&ﬁﬁ% fﬁlt ddr '&\éﬂﬁn&@ Bf #he inVEtRA! SUcH &h anfmPlsRED GR oWt itikht
variety of actor type, species, age, weight, sex and nedi cal
condi ti on eoferts Iaeocpihmgemltranqddm%pﬁ Wh@Patleﬁe Acsedalivei ooy hecgenesalk loealt ed: t he
route of adnini 1S v%cu?a? the renal and hepatic function of the patient; and
t he partlcuer -\ 5rrpound‘ t her eof enpl oyed. A physician or veterinarian of

ordinary skill can readily determ ne and 30 prescribe the effective anount
of theldlrug req’ﬁhereunmmmp,rseltendcm@bmféhe ipvention may be admipistagaddn en “aiti- t he
condltlon Q | thin the
Fange ¢ hai e Fkete} by Uik iSal ORELCRPCaRAAL, QRS Bl | 0

t he kineti rﬂu@és drlndledea@ughmgm padibt| astdptctmlnbdibgﬁt hsughiewclg'lil;la& aml/ol ves a
conS|derat|o absor I Stri O|IS nd excretion
of a drug. °9“ 1022%8@%69, g@v%{}} dgb{?ﬂi?‘g&‘%ﬁ“ E?rb%ﬁg éﬂﬂphar maceut i cal
conposition or unit dosage formmy be adm nistered in a single

Finally, the compound, salt or derivative of the invention may aiso be administered in

20  an “addiction-relieving effective amount” which is that amount of the compound, salt or

derivative that reduces the desire of the patient for opiates.

Alternatively, the compound, salt or derivative of the invention may be administered
in an “opioid withdrawal-relieving effective amount” which is that amount of the compound,

salt or derivative that reduces the symptoms of abstinence syndrome in the patient.

25 The dosage regimen utilizing the compounds of the present invention is selected in
accordance with a variety of factors including type, species, age, weight, sex and medical
condition of the patient; the severity of the condition to be treated; the route of
administration; the renal and hepatic function of the patient; and the particular compound
thereof employed. A physician or veterinarian of ordinary skill can readily determine and

30  prescribe the effective amourt of the drug required to prevent, counter or arrest the progress
of the condition. Optimal precision in achieving concentrations of drug within the range that
yields efficacy without toxicity requires a regimen based on the kinetics of the drug’s
availability to target sites. This involves a consideration of the absorption, distribution,

metabolism, and excretion of a drug.
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daily dose, or the total daily dosage nay be adm nistered in divided doses
of two, three or four tines daily. In addition, co-admnistration or
.sequential adm ni stration/of other active agents may be desi rabl1q.|: T004
.conbination treatnent with nore than one active agent, where the activVve

agents apRy §fpRsparate dosage formul ations, the active ageursauseansise
‘adm ni stered 10 concurrently, or they each can be adm ni stered at

.separately staggered tinmes., The dosage .anmount. nmay he adj.usted.when

conbi néd wi th &hﬁ&@?ﬁ‘\?’éﬂ&e’élﬁ?%“%"gfd’é‘g?Pf%&""ﬁ’b‘ﬁ?)’g’ﬁﬁﬂ“&% F@i‘}’e“ %red

effects. QAn)LE'S‘Se%H}ﬁE 1oy dbdkde HASRORAFQSERA R ditiB6S Goseddf thusthislor ve
nmay

agent s e | ndependent |’y opt i mzed and conbj ned to achieve a .
syner gi st ifourrtirsesl dailwhlaradidition,ne-adminisiention wr sequensig| adstinigeationohather actiioul d be

if either active nt re used.al.on j tions
cont ai n fraﬁmt%\%&sgg?sﬁbft °fa°t?6‘thﬂnﬂfﬁ’6§§’6§‘§%qiﬂ§ﬁE‘8‘18?‘¥ mtﬁ‘ggg%%é&% , fseglt or
vder :c vat i \é%e n%@ﬁ_@dgdﬁm &Qﬁﬁﬁfteﬂedagmr@hhﬁais,mhecﬁmp%ﬁm cap?epdmiaﬁs’iani}i In a
preferred enbodi nent, topical preparations contain fr abayt Q0. to
about BOYdeycurEenntor drey each %Bhf)é‘gﬂ’&}mé“é]l 3t S%Hﬂ“’aféif ?‘egﬁﬁfﬁag%meém"ﬁ"%ﬁaée o
* prefer abl ymIJélgmggﬁeé'&}jﬁstéﬁ’@ﬁéﬁ BRBHid vAR%URY sl 8f¥ntsals deftgibeDitooend, salt or
Y,

derivative. era the pharmaceutical conposition for parenteral

adni ni st r atchieve desiredéfizsts. {Qmohe aborhand, writ dpsags fongts of IBERYBPUSRAIYHREBE t he
conpound, salt or deriuatiyve. t s ‘o Wolrt £ SlefdiQRe 100%

wei ght of P&bS mﬁ;pgp#gﬁ%apﬁuﬁ%?é%ng%g)@h%lagﬁgc elr‘l’ggp e#gggrﬁfé%a embodi ment ,

pr epar at i ooy ipRideaidanert thadii wowd baifieiiher ectiveagent fvermsabelare.0. 1% t o about
50% by wei ght of the conpound, salt or derivative, and nore preferably from

about 1.0%to 25 about 25% b i ght of e Iy I Fve.
GeneraMy, tr an(gﬂﬁarﬂﬁ’l to%l’S%‘é’é%’ af\%ﬁ?%scog%ﬁ’t%‘?% aﬁér)lgrn#g%gﬁta%g’f‘tgf %t%%%g%f 100%
by \r/]vei gptmﬁéo%b@:zﬂpﬁmw fildrivﬁiﬂé,}baﬁd ugben mnml, wiigls efithe pepical PEparatima (In

wei ght of the dosage. In a preferred enbodi nent, t er g.aparations
contain er)Pﬁ"'%GGF“’g’F’ “WF@%@H‘FPgﬁ%Iﬁﬁon%%mé‘b&‘{@ﬂz 83@53@", salt or
deri vat i VeyeighthfR @nipoah€ sabbyddivaiepdiduhors phferhisly bmiboB0l.0%% byouhei ght
of the conpotnd, salt or derivative. Fi nal ly, the preparations or

conposi t i oXi% &y weight pf e spmpoundesaltiopfe¥@iVeont ain the conpound, salt or
derivative as about 50% or nore by weight of the active ingredient,

prefergply, aboginefalfyo i8¢ phRmBeentitd] omp&itRindby Parerbadininigiradion &hibber nor e,
99% or nore, 99.5% or nore, or nmost ‘gff erably 89. ﬁ% r. ggr e f@{ vveslegpt of
active i ngfemiabaet 0.85% thaboy g@é_t‘?ﬁ’_“fel‘ﬁ'i'g the, fomp .G Péaﬂl‘v IR e
conpri si NG Qe fRAPRHES RN 1ROVPRSHtio? ot PharnackiieBalZ8Rposition. In a preferred
embodiment, preparations for parenteral administration contain from about 0.1% to about
50% by weight of the compound, salt or derivative, and more preferably from about 1.0% to
25  about 25% by weight of the compound, salt or derivative.

Generally, transdermal dosage forms contain frpm about 0.01% to about 100% by
weight of the compound, salt or derivative, based upon 100% total weight of the dosage. Ina
preferred embodiment, transdermal preparations contain from about 0.1% to about 50% by
weight of the compound, salt or derivative, and more preferably from about 1.0% to about

30  25% by weight of the compound, salt or derivative.

Finally, the preparations or compositions of the present invention may contain the
compound, salt or derivative as about 50% or more by weight of the active ingredient,
preferably, about 75% or more, more preferably, 90% or more, 95% or more, 99% or more,

99.5% or more, or most preferably 99.9% or more by weight of active ingredient.

35 The present invention also contemplates kits comprising a compound or composition
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WD 02/ 070524 PCT/ US02106766 5 of the invention. In a preferred enbodi nent,
such a kit contains a suitable container for the corrponents of the kit,
_which may include, without' linmtation, an effective arount of th132 FEBGZUB&
.conpound, salt or derivative or conposition of the invention, tailore

accordi n&éﬁ]@ﬂgb I nt ended use, as described above, as welﬂcms@mkﬁbel for

‘the kit ted instructions for use of the conpound or conposition
-of the invention which are once again, tailored accordln to 10%£ ﬁ%
i nduce

i nt ended  of theddventian. Kinta prefermed egshodiment, sugha kif eeptaipya iﬂ“@b (FPIBIRETO

ExawPLES exappiont of SE R B ol U, Bhugt MARE R AN bl ot 81 70 0

suspensi oRofbodm fall ordieRRitive betdipositibn 5f dpdnventich, tlorkdragdording thifsir oxy - 6-

met hoxy-a-nmethyl, (aS$, 5a, 7a) -6, 14- e} hen

(nor bupr ereensied Bas, 2p dessrifed 4 Vf?i?sﬁ‘ﬁli PE@A&P‘QB%@ @ﬂ@ﬂ@?&fﬁﬂ?‘b‘%ﬂﬂ”&?o. ds
(Tasmani a) vertRH ivihiohUr€ arice QRaih Saifldled dézotlinglto 74

nmol e) ané)fllﬂc%r(}ﬁwo%l&){))ute em?gngfgﬂ@ﬂl, lg 47 mol e). Ehe reaction mg>]<1toure

was stior r ahe intends! \Ge fobthedd, suehi s .85 H@’ﬂ'é%i@lf BEVeRE M, forindycesedation.ls trse
concentr at ed ness. I and the residue was taken
up in 10 AP t?x%qdﬁ?ﬁ% AR &%rﬁﬁdé&gngg%/ae%hggeﬁxlo nL with water. The
resulting organic |ayer was dried (Na2SO4) and concentrated under reduced
pressure to yields a pale brown oil, which crystallized upon standing.
This material was purified by flashEXXMBRESgr aphy on silica gel (2%

met hanol in nethylene chloride) to yield 0.1 gram of the desired product as
an of f - whiggaREpIGE YSt al | i ne sgyritHesisAN-Bug-End,alonbaprenivbsignéSpect rum n z
468. 3 091 TIVPTD_—aI cul ated 468.3114. EXAMPLE 2: Receptor Binding St udi es

Del ta2 bi ndin ay. The re tor u S ¢cel

line. ¥he 3ogr S%Pf}ﬁ’r?& Oﬁggﬁq"ﬁm{?‘ﬁﬁ é‘yﬁg&;%espo\%%' {@Eﬁ]‘ﬁﬁﬁ)%ﬁ‘% B| ndi ng
react | ons iyeGxCRRE, ReS 50,7676, 1 omorbkinart mmemaaommmprmnpmg) ®2
MyCl2 at 25 C for 60 mnutes, The. bi eactl é@_ﬁm na@&% by
rapi d vacufy mmqi%éw&hlfoﬁﬂ%l‘gq%éﬂf 9_“ ’B?‘ga ﬁ'a‘grt rapped
onto the fldghaK ﬁjﬁ&%nﬁ@&?{m g)qebata:ﬂﬂoxépmawﬁniool-@mhe (0.06404, 005, miﬁatzma

bi ndi ng assay: e receptor Source vvas a _human recongl nant cell line. The

35 radi ol | Ghendacionanikire wes s§edipteds Gdar Todiayrsyi Thesples Frapton MXGIE WS
reacti 'S &k §m%%'&% (&}ﬁlgss'dﬁdér rediced pressure, and the residue was taken up in 10 m]

methylene chloride and washed 3x10 mL with water. The resulting organip layer was dried

(Na,SO,) and concentrated under reduced pressure to yields a pale brown oil, which
crystallized upon standing. This material was purified by flash chromatography on silica gel
. (2% methanol in methylene c.hlorid e) 1o yield 0.1 grﬁm of the desired product as an off-white
25  crystalline solid. FAB High Resolution Mass Spectrum m/z 468.3091 [M-+17", caiculated
468.3114,

EXAMPLE 2: Receptor Binding Studies

Delta, binding assay: The receptor source was a human recombinant cell fine. The
30  radioligand used in the studies was [*H]-naltrindole. Binding reactions were conducted in 50
mM Tris-HCI (pH = 7.4) containing 5 mM MgCl, at 25 *C for 60 minutes. The binding
reactions were terminated by rapid vacuum filtration onto glass fiber filters. Radioactivity

trapped onto the filters was determined and compared to control values.

Kappa binding assay: The receptor source was a human recombinant cell line. The

35 radioligand used in the studies was [*H}-diprenorphine. Binding reactions were conducted in
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WO 02/ 070524 1 2 FEB 2004 PCTI US02106766 5 50 nmM Tris-HCL(pH = 7. 4)
containing 10 mM MgC12 and 1 nM EDTA at 25 'C for 60 m nutes. The binding
reactions were term nated by rapid vacuumfiltrati on onto gl ass sz?gg
filters. Radioactivity trapped onto the filters was determned a rméred

to contr%(?xgéﬂgiﬁ i Mu bi ndi ng assay: The receptor source WaSr/esiesRs

‘reconbi n ne. The radioligand used in the studies was

.[3H] - di prenor phi ne. Binding reactions were condycted i 0, 50,

TS R pBD M T RGHpHinT Apconeaising NEVbMeC It MDA 4 7hest B 60 e

bi nding reactio ' : i | filkrhtfdnl b Si¥sFibed ass
Mtehgﬁ}e\ﬁgcﬁ?%ﬁéﬁo%% tdhhidafd! Y riRE YidBubd s ¢

fiber filt trapped onto’the filters was_determ ned and
conpar ed t Glie@NRadloacthvity eappedRBto- the filterswagdetersriyed and somparehiorongel ffales-was a
human reconbi nant cell line. The radioligand used in the studies was

3H] - noci cepting Bl nding reactions [ [ : EffeS buf fer
VE pﬂ = 7.4) (F:)ont Mﬁbﬁé“ﬂ%ﬁsﬁﬂzk@ﬁﬁegﬁﬁs@m%mﬁgp r%g%'%ga‘}io%ﬁ n%%é_‘m nut es.
The bi ndi Ng,diQfikhd B9 HHeSnides Wad FRMiynorpliied Biadingreaétions wateicondusteddn gl ass
fiber filters.” Radioactivity trapped on t he fi.l. S S t T’ and
.compar ad t §0aeMt Fris- HGHpHES 7-4&@%’6530 W@i& gd%ﬂ% (L iﬁgar quﬁf?&geghzﬁé%ﬂmg
Cheng- Prussof .. | ; i i\ fhn ekt f1akd il er fitteksd Radioactindty| | gands
are shown irﬁaqu%@érk?é??gﬁ%%m@%&lggoﬁ&fﬁﬁﬁn val %les (nM °

Bupr enor ophiappédbiita théfiitess was deRpmined agixongped3g zegrol values.
Nor bupr enor phi ne856311. 361190 Bupr enor phi ne N oxi del614. 83. 1131. 3

N- But - 3- enyl nor %@2@%%@;%&3 e r%%ﬁﬁi‘%ﬁﬁe}{? whi'§ hitinRelicBenBifdr céDline. The

N- but - 3- enyl norb ne rndi cat ighest affinity for my, {eﬁl_a%%vel y

hi gh af f i nihdiofigend agiia theanttistwasTH)riocipertor Bledingreastions wareLPRIus r

or phani n. i he, act i vit. ' A bSs Wfor 86 Ept or
minutes. The binding reactions were terminated by rapid vacuum filtration onto glass fiber

filters. Radioactivity trapped onto the filters was determined and compared to control values.

Ki values were determined using the Cheng-Prussof equation. Results of the binding

studies with various ligands are shown in Table 1.

20 Tablel
Compound Ki values (nM)
Delta Kappa Mu ORL-1
Buprenorophine 19 0.157 133 218
Norbuprencrphine 856 31 1.36 1190
Buprenorphine N-oxide 16 14.8 3.11 31.3
N-But-3-enylnorbuprenorphine 113 15.4 0.224 2800

The binding data for N-but-3-enylnorbuprenorphine indicate highest affinity for mu,
relatively high affinity for kappa, modest affinity for delta and low affinity for orphanin.
Noteworthy is the activity for this compound at the mu receptor — it is six times more active

25  than buprenorphine. Its activities at delta, kappa and orphanin receptors are less than
buprenorphine by 60-fold, 100-fold and 20-fold, respectively.
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25 than buprenorphine. Its activities at delta, kappa and orphanin

receptors are | ess than buprenorphine by 60-fold, 100-fold and 20-fold,
respectively. 17 1 2 F E B 2004 WD 02/ 070524 PCT/ US02/'06766 s E%ﬁpﬁhfﬂﬁ"
.Qpi oid receptor binding and functional profile for N(3'- 4

But enyl ) -Wergarpomor phi ne; activity at the nmu, kappa, del tpeTausd2o8dss 1l
‘receptors This in-vitro pharmacol ogi cal study was initiated to assess the

N (5 Bt oRPAVEEEE: cror phi ggn‘?“” %gﬁ%r@:@f RN AE

conpared to buprenor phine, altéhe?ﬂek"rﬂj’av
recept.or and decreased affi n|t 5“'1’ EPéIta and ORL-1 receptors.
Functional profiling of the N-(3 Butenyl) nor bupr enor phi ne conpound has

resulted in a ranis iphvilar phaghaoigicel stidy was itqtedioassedeiht dindinghdhd functidtiab
conpound is a partial agonjst at all_ faqur oﬁ&}gld receptors, |s with the

hi ghestl0ef prqp&et}csaf buprenorphing,anddis apalag, N-63° rwwpr@@m Be Hutepy

E?(rjr:ssl ! %ggt oﬁﬁﬁm%ggkﬁﬁgw%m?%%@ﬁ?%?m pg marrbr gﬁﬂﬂ%rhpé[}lel n (r econgll ﬁ;ﬁlt "
\r/n(;l lcj)ﬁ; Ol) ]gl ;&Gpmeambﬁertlfa&m?@dtherkawma apd [ORL;-1 F%‘T'P:prs Buneiopali prof#lingi nal
Tri 2 basd oS- Bitegh At Siendrofiof brbptiiof enrelMema xop® Gid% Foteag 1

posi tive corkapph =(eRAS ORI-A! THE céxﬁﬁ@ﬁldiis}(éparﬁalt@orﬁstfhﬂalﬂ-ﬁmr B%lmd%éepfc@ﬁﬁ i ons
wer e perforrred I n 96-deep well poI ypropyl ene plates for 2 room

t enper a6 ur avithshe, bighest effigrcyiabihe delatacepldni nat ed by rapid filtration onto
96-wel | Unifilter 25 GF/C filter plates (Packard, Meriden, CT) presoaked in

0. 5% pol yet hyl eni m ne (Si gnma Harvesting was perfornmed using a 96-wel |
ti ssue hanfesteM‘CQr%é@efeﬂtBTB!ﬂﬁé‘tg by three filtration washes with 500 |

i ce-col d bi ndi nRaBieligsid. doEd-aisﬂhceﬁieat@saywafee osaHpqtAedipleyiodhing (Peiltin_ 50C f or
ation cocktail (BetaScint; Perkin E|ner)

2-3 hours. Fifty pUnell sci I
was added Edmer. é"&t?&sMAe?@- édlm@d) with 20 P&E’l@ﬁ#’tﬁﬂfwﬁﬁ%ﬁrﬁ?m‘aﬂaﬂiﬂ%%}%l|

ised 030" TePF PSSRk Tibh e kRSP SPURAR Typlingc ooV
nmenbrane proaffer {10(mMAdgOlnEmiM EEW;AaSHﬂDIEﬂSﬂl ﬁénﬂs{bﬂ‘mmebpseepHécﬁ) iUnlabiElkd 293

ggl 's; Per lgafz)xone”(%rgrm{) Serve asqge assay p031 ve con?rop(cgnce {r:glon rgng«:Lf-htfl(?l Yo [5 {%HVSO

M). All reactions were performed in 96-deep well polypropylene plates for 2 h at room
temperature. Binding reactions were terminated by rapid filiration onto 96-well Unifilter

25 GF/C filter plates (Packard, Meriden, CT) presoaked in 0.5% polyethylenimine (Sigma).
Harvesting was performed using a 96-well tissue harvester (Brandel) followed by three
filtration washes with 500 pl ice-cold binding buffer. Filter plates were subsequently dried at
50°C for 2-3 hours. Fifty pl/well scintillation cocktail (BetaScint; Perkin Elmer) was added

and plates were counted in a Packard Top-Count for 1 min/well.

30 B Kappa Opioid Receptor Binding
Radioligand dose-displacement assays used 0.40 nM [’H}-U69,593 (Perkin Elmer;

41.4 Ci/mmole) with 20 pg membrane protein (recombinant kappa opioid receptor expressed
in HEK 293 cells; Perkin Elmer) in a final volume of 500 pl binding buffer (5% DMSO, 5¢
mM Trizma base, pH 7.4). Unlabeled naloxone (Sigma) served as the assay positive control
35  (concentration range 3x10 to 3x10°"> M). All reactions were performed in 96-well ‘
polypropylene plates for 1 h at room temperature. Binding reactions were terminated by
rapid filtration omto 96-well Unifilter GF/C filter plates (Packard) presoaked in 0.5% *

polyethylenimine (Sigma). Harvesting was performed using a 96-well tissue harvester
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mM Trizma base, pH 7.4). Unl abel ed nal oxone (Signma) served as the assay
positive control 35 (concentration range 3x10 to 3x10.13 W Al |
.reactions,were performed iin 96-wel | pol ypropyl ene plates for 1{1 gEBr@?m
_tehperature. Binding reactions were termnated by rapid filtra ? 3 o]
96-wel I Unifi r GF/Cfilter plates (Packard) presoaked i

‘pol yet hy}v&&ﬁq"bﬁé (Sigma). Harvesting was performed using Pglg%s-ﬁ\;y\’}emljfﬁt | ssue
. harvester 18 1 2 FFB 2(01 WO 0 210 70 5 24 PCT/ USQ2/ 06766 | i}éﬂBral\ndel)
fol | owed bBrérided folldweadatyifom filkeeting avashies witB 680 pi ice-seldundmghuftsr. nErltes pates |

Filter plates were subsequ ried at 50C for 2- ' wel |
scinti | | at Veps sebeguently @Eﬂ?‘%@gx ﬁ‘frg'é E%'Ff(i B |"#8’ng tﬁlaﬁ%éo}ktaaﬁ@ %tFSac,l[h{é,s wer e
counted in lateRweke douifewsh h PadkardRdp-Goivifei Icminéwestpt or

Bi ndi ng Ra%%lgg%ﬂgﬁngc%ggq@%g}p;ceygnﬁ asseays ugegr 0. 21:t nM [ 3H] - Nal tri ndol e

(Perkin Elmer; 10 33.0 G /mmole) with 12.5 ttg nenbrane protein
(reconmbi nafit deMeliadPpioidReceplopBindiBg pressed in CHO K cells; Perkin

T a1 base, Rl dowgpermen U o GUTOBe SR EREC,
oo o0 SRy ESTRNS S A ot 1o i el erions

were péPfo Fypropylené plates for room |
t enper at ur g, CRON Balls! Pakih Bhier) e Enal estuina af 28D jukbitding ayffed (§ mM MaChon ont o

ool Yot hyl CAVPMBC & gr) Tt totes PR b BATEE! B RET DGIRE 1676 2P s e
har vest er Pg,g{i@eng,ﬁh}ﬂ {cellgeﬁmﬂn%ﬁgé xe b hk1@RiM) ARsacsoniwecr: RBrhed ine- col d

bi ndi ng bu e ates were subsequently drjed at, 50C for 2-§
hours. Fi f 9¢-v@Ngiolypsepytene platesiforn ke eforem tempemiurgsBinding repelions WGTEE‘HE'F? Sftas

added and pl ate . ey, THAEflerTRe davdimdowstd . 20 D.
ORL-1 d3i ogarWéigﬁggnﬁﬁﬁgﬁ’ge%@r@ﬁgnes &g?reﬂgﬁfg%gf%{jd) r?m r econbi nant
HEK- 293 celpolyetyipniasias (Signiz).c Havesimg wap perfaimed geipg 8 P6elldisfus apeser (ORL- 1)

(Perkin El ner) wer r epar.ed .l ysi cel 0. o] | ffer
(2.5 mM Ngéﬂzﬂ,nd@bf%e’ﬁggtg‘fe ‘*7‘?“34/‘5‘“5?%0‘“@1 #@dﬂé‘ﬁr"i’%’ﬁasﬁ?ﬁ#’glb oﬁéﬁﬂ&tﬁ‘a&g
horogeni Zatd:é?éz‘ ﬁ’@s&cﬂmﬂﬂ} IrSAUE 56°C BRI Hofs. EapeikdliesciniBaionaoelsail@etaScint;
col | ected by % centrifugation at 30,000 x g for 15 Am'(f?Hat 4fmgé}d ellets
r esuspende®erkin Elma) was added andsplateg,wers cppnted inadrackard Tap1Conmnigier i mivyEi |
Protein concentrations were determ ned using the BioRad protein assay
reagent, ity bo\GRE 1SOpista ReQpioiBiadingt andard. Aliquots of the ORL-1

Membranes were prepared from recombinant HEK-293 cells expressing the human
opioid receptor-like receptor (ORL~1) (Perkin Elmer) were prepared by lysing cells in ice-
cold hypotonic buffer (2.5 mM MgCl,, 50 mM HEPES, pH 7.4) (10 mV/10 cm dish) followed

by homogenization with a tissue grinder/teflon pestle. Membranes were collected by

25  centrifugation at 30,000 x g for 15 min at 4°C and pellets resuspended in hypotonic buffer to
a final concentration of 1-3 mg/ml. Protein concentrations were determined using the BioRad

protein assay reagent with bovine serum albumen as standard. Aliquots of the ORL-~1

receptor membranes were stored at —80°C.

Radioligand binding assays used 0.1 oM [3H}-nociceptin (Perkin Elmer; 87.7
30 Ci/mmole) with 20 pg membrane protein in a final volume of 500 pl binding buffer (10 mM
MgClI2, 1 mM EDTA, 5% DMSO, 50 mM HEPES, pH 7.4). Unlabeled nociceptin (Sigma)
served as the assay positive control (concentration range 2x10-7 to 6x10-13 M). All
reactions were performed in 96-deep well p-olypropylene plates for 2 h at room temperature.
Binding reactions were terminated by rapid filtration onto 96-well Unifilter GF/C filter plates
35  (Packard) presoaked in 0.5% polyethylenimine (Sigma). Harvesting was performed using a
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receptor nmenbranes were stored at -80C. Radioligand binding assays used 0.1
nM [3H] - noci ceptin (Perkin Elmer; 87.7 30 Glrnnole) vmth 20 g nenbrane
.protein in a final volune 'of 500 | binding buffer (10 ‘v NgCl%% gﬁ\/Z@
5% DVMBO, 50 mM HEPES, pH 7.4). Unl abel ed nociceptin (Sigma) ser E the

assay poswo ¢x7espat rol (concentration range 2x10-7 to 6x10p /‘_?gb ﬁﬁﬁ
‘reactions were perforned in 96-deep well polypropylene pIates or

onto égﬁérfé el pr bevecigh B Gl w@&ﬁ@%ﬂ"ﬁ%&%&sby\éﬁ% Ming-soh 'o:%&
1 B
ho 03/ o¥o§%%‘%?F@d%f@%&gf?&é@?“ﬂ%ﬁ?@z? RS 53 3 el Bith ptai oo

by three fi Schrtﬂiammm\hmh&taﬂciﬂt; Waltic) wicrided st plhieﬂﬁbﬂ&@o&&téd il Packdrd €1
pl at es vver EE‘&# nllt dr ed at 50C for 2-3 hours. Fifty Owe]]
QUR{Y 1 ™ F

scintill at| Scint; Wallac) was added and pl ates were
counted in a Packard Top-Count for I mn/well. E Opioid Receptor f

(358] GTPyS & ndi Ogiofd RedepRia" SIS PR BibAinE Ifclional AssARS] GTPYS bi ndi ng

assays were conducted by sequentlally m Xi ng the follow ng reagents |n the
0. 026 o/ M. . Dou ety SICTPAPSIRdiG 155 ER RS bk i 0
pg/ m s apo nfoHowizg magﬂmnahﬁomamhowmu( PadltiETiRyitated fitnl octicegraiohs; €0. Oé&ﬁ@'}dﬂ\/l

sol utlon (MPF Mgﬁﬁd’ﬁgﬂ 7-@1"’ Oﬁ?gusjnllﬁ?el repaﬁg@rﬁmsene

pl ates cont gy Sorkif, 3 wof GBP*nE 026 GH Fﬁ}?ﬁgﬁ*gﬁﬁ‘@&ﬁ%ﬁﬁ*mﬁ@ﬁ@wd or

appropriate control prepared i n DVSO
Met - Enkep hahl\hMgﬁbdZ(NnM BEPESpH 814) of icem Tiegueparcian saltaressohition {BHBAY/well)

t tr | t d ORL-1 funct |
Pospect Fuel Y e fosdosballin el BBGpropreascy! %waa%m“&&f{;é’?%ﬁﬁ%q h
shaki ng. Ressdki soRSoMEIFRofBbRid #a Eﬂopﬂaté adind] &ngirb& H@MS@“ CbRled %M@

Unifilter GFBfllte | at es (Pac usi ng ti ssue harve
(Brandel ) dr@9:8B1 N hqlﬁr and chnqepfan (a8 rﬁ%&lﬁ@g) rmeld a9 0@ apiay positieol d

bi ndi ng bufdogirok K M Qo 30 M NIRRT e Rlgies vere
subsequent |y dried at gg%ﬁﬁg gaéﬁ ours rc]foequ;i)Jnt |i{t? Ak (E)n
cockt ai | ( Baubsted fer; 30upin| %wompamumlwah &qulrgt Bsadtionewere dermiedkd b)r rapid
Packar d,yTopg { t 50 th Dbi and tional
assays were ana yozn g‘?%i”?%ﬂ e ?Eﬁ@%#& S rqf) ac@ar%? usinga 5'&1_ ti840e harvester
(Brandel} and followed by three filtration washes with 200 pl ice-cold binding buffer (10 mM
NaH;POQ,, 10 mM Na;HPOq, pH 7.4). Filter plates were subsequently dried at 50°C for 2-3
hours. Fifty pl/well scintillation cocktail (BetaScint; Wallac) was added and plates were

counted in a Packard Top-Count for 1 min/well.

25 Data frem both binding and functional assays were analyzed using the curve fitting
fanctions in GraphPad PRISM™, v. 3.0. Data were expressed as mean + S.E.M.
F. Opioid Receptor Binding Results
(i)  Mau Opiocid Receptor Binding Results

Buprenorphine and its butenyl derivative were equipotent in this assay with K; values

30 0f0.30 and 0.38 nM respectively. The mu opioid receptor binding summary is outlined in
Table 2.

(ii) Kappa Opioid Receptor Binding Results

The naloxone assay control for this assay gave an expected average Ki value of 3.7
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functions in GaphPad PRISMIm v. 3.0. Data were expressed as nean + S.E M
F. Opioid Receptor Binding Results (i) Mu Opioid Receptor Binding Results

.Buprenorphine and its butenyl derivative were equipotent in thiig pﬁﬁm‘wi th
.K; values 30 of 0.30 and 0.38 nMrespectively. The nu opioid receptor

~bi ndi ng §gERGMsd4s outlined in Table 2. (ii) Kappa Opi oi cediggsmniosresBi ndi ng
‘Resul ts The nal oxone assay control for this assay gave an expected average

- Ki val ue of 0 2.F. E B 2004 | [ 070524, PCTI US02/.06766 5 nM The Ki
val ve. 1 5r  BMTER R wAlh or RaRreaoBEe N 150 AV RS fsABRIORELLTY (L BPETRBE nor o
pot ent  t hagofelOhiiihe Bilenfl@etivaive Wichiph et mmea)flﬁi.u}m.uwwtapga 8fiof@M The
kappa opiold receptor binding summary is outlined in Table (ii1) Delta
Opi 0i d Rectgse rﬂﬂd@BﬁW@w&ﬂﬂw@ﬂﬂébbﬁone control perfornmed within the

expected range. The binding affinities for 10 buprenorphine and the

but enyl bupteano | e ?5% respectively. The delta opioid
‘receptor bﬂ%gi ngms}ﬁ%}r‘@l?"ﬁ%ﬁ{ | nelgélﬁﬁm}%bl e 2. (iv) ORl1-1 Opioid Receptor

Bi nding Results Q%F' Comtd1 5 $hO LxpRRKE ranpd. Y PhOBhail afhifikierop

0.30 nM The bi 'rll‘g'?ﬁ%l a flgﬁfti%gs or vﬁ_upr enor phi ne gnd Its .dlbe%ri vatli vg wer e
+ 40 and 1002 buprkhorphipe end the bytenyithopERorphing weredpd andB §5add pespecivelnd Thedd@nmar y

Is outlined in, Table 2. .Table 2. .10V Lk Lndi ng Profile Binding Ki Val ues

(nh M REISELRERG g Sigindry i Sialiel TS oone

Control 1. 2023. 70. 9625168nd Noci cepti n Control ndndnd0. 300. 01

Bupr enor ph{ite0. BRIL2 KBpiokRrepidd Hinding Réadts8 "' . Bat enyl ) - 0. 380. 12

0. 34. 053651341025214 nor bupr enor phi ne
The nociceptin assay conirol gave a typical Ki value of 0.30 nM. The binding

affinities for buprenorphine and its derivative were 40 and 1025 nM respectively. The ORL-~

15 1 opioid receptor binding summary is outlined in Table 2.

Table 2. In-Vitro Binding Profile

Binding K; Values {nhi)
Mu K; Kappa K, | Deltal; | ORL1K;

Compound
' Naloxone Control | 12102 | 37408 | 625:%68 i nd
Nociceptin Control nd | nd nd 0.3040.01

Buprenorphine | 0.30+0.14 [0.03610006] 6.541.4 | 4038

e e | 0382012 § 0344005 | 354134 | 10252214
20 (v)  Opioid Receptor [**S]GTPyS Binding Functional Assay Results

The butenyl derivative did not display as high potency to the receptors in the
functional assay as buprenorphine. However, the butenyl derivative was slightly more
efficacious at the mu, kappa and ORL-1 receptors. None of the efficacy values exceeded
50%. The mu, kappa, deita and ORL-1 opioid receptor functional summaries are outlined in

. 25  Table 3. '
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20 (v) Opioid Receptor [3$S] GTPyS Bi ndi ng Functional. Assay Results The

but enyl derivative did not display as high potency to;the receptors in the
:functional assay as buprenorphl ne. However, the butenyl deri vak ? VEB 1a8s
.slightly nore efficacious at the nu, kappa and ORL-1 receptors. None of

t he effi cwopw2radszes exceeded 50% The nu, kappa, delta an8CTRISOZ0&H oi d
‘receptor functional summaries are outlined in 25 Table 3. 21 12FEB2094 '

-WD 02/ 0705 b| e 3. 10 In- ' rofile PCT/USO2106766
Funt pnal® Zﬁ?@ i n I\/UKappa%M héf ol

hcacl r EGsoEf fi cacyECsgEf f i cacyECsETh&WWI G006 0-69 08396

- bnk96 Novi—DAMSO CYNTT Ol M30TFILI0U3Y NOTNOC_ p&pl | NNPNANodrhBUUZT10030%

Control O f''nd3729100+40%egnd Mrolmk/eg ﬁndqe&h&rbdnmcm&& B 16€%-0YoBant | ol
Bupr ener phi nﬂwﬂmw 9 5123368%e8dk A- Bt ehy$ oo _her
300928. 4%944&?‘&1@&? 94 7EL X YR A0 92%4bu renorﬂ)hi,ge Table #. Jyn-Vitro

cal_Profille — _

Phar macol ogi

Nocmn nd nd nd 0E040.27 | 160+0%
lé-gsmﬁ:fli nd 7 | 10040% nd ng
: Metgml:alin nd nd ' 93422 | 10040%

Buprerorphine | 0.454008 | 1241% | 0563017 | 1110% 3.34.3 1241% | 3BH23 | D%

N-@"Butenyl)-
norbupronamphine| 30209 | 2B44% | 184 | B4% | Wb | 0% | 46w | 10m2%

Table 4. In-Vitro Pharmacological Profile
10
. Functional GTPgS | Functional GTPyS | Functional GTPgS | Fundianal GTPgS
Binding ¥ Velses (200 Aciity () | Actviey () | Activity @M) | Actvity (o
Mu K Kappa i; { Delta; { ORLAK Mo Kappa Delta ORLA
ECw | Hificaty | ECm i Efficacy | ECs | Efficety | ECso Efficacy
Compound |3 pAeso % U-69,593 % Ret-Enk % Noc/
Hajoxone Control | 12402 371409 : 6254166 nd nd nd nd nd
DAMGO Control nd nd nd nd 1041 [1o0s0% | e nd wd
Noticeptin Control nd nd nd  :0304001] nd nd nd losos0.2¢1 10040%
sttt nd nd od rd nd 70 |100% ] nd nd
MerEakephallo nd nd i nd nd nd : nd 9322 | 100:0% | no
Buprenorphine  {0.3040.14 (003630006 6Exi4 | A8  |0.45sD.08] 1241% |D5E40.47 11a0% | 333038 | 1241% [3254123 | H43%
H-$"Butenyl)-
" nosbuprencrhine |05830.121 0343006 | 3651134 | 10052214 | 30408 | 2804% | 194 | 1641% 3249 | 4740% | 248449 | 1942%

These experiments show that the N-(3’-Butenyl)-norbuprencrphine binds the same
receptors as the buprenorphine control. This butenyl compound compared to buprenorphine
15 has a lower binding affinity for all of the receptors except for mu where they are equipotent.
Buprenorphine displays the highest affinity for the kappa receptor, followed by mu, delta and
ORL-1, whereas, the butenyl derivative binds the mu and kappa receptor equipotently,
followed by delta then ORL-1.
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Bi ndi ng Kr Val ues (ald)Functional GIPg5 Functional G PgSFuncti onal
GIPgSFunctional GIP9S ' "Acf Adiv nMAdiv MAttivi n n PAu K Kappg K_Della K
-ORL-1 KMuKappaDel taORL ‘1 ELeoEf f i cacyEric Ehcec' EC Effi cacyECﬁ/Ii?ﬁﬁEc
.Conmpound%AAR30%M4K393%R( 64- Fnkl 6Hocl Nal oxone Central 1.2{03 3. 7109 625166
ri dAdndAgnglodafiyE®? Control nd Ad Ad nd13011i GQO%M ndAd NocHaepusneemet r ol m
*Ad Ad 0. 300. 01AdAdnd0. 600. 21100+0% U- 69593nd Ad Ad Adl i d3739100+9%AdAd

-Coal rnl _Mel En | t.aliarid |'d Ad AJAdAd9. 32. 210010%Ad Contr '
8upr eno? pl i i oo s iopalE, bpeRsoming it A buleaLoompound bave agotis eots a te

401604519. A ofs%r"(ﬂﬁ%étﬁg@anﬁ%;&%@ﬁg@&%}iéﬁ%O9aﬁld@1$a8>1@)R121j?-Wﬂi§biﬁéﬁﬁ5134
. 10252143. 010, 9264949141619829070%149+49192% nar t| npre rphl na_These

exper i ment sompawnds #rgeqeipetent at the- GRk-d ydeptondrupramemhine jhé-» 8 1and dd-foldanergne
t t.h ' . ' t
FARERENTI P e e el
' ﬁx Cﬁpt : fo ][ ;srmt ;Mﬂeﬂed m{’tﬁyemmyeqm q:rdarf The b?ﬁlm ﬂenirgatighis rsﬁglﬂlgsﬁrayﬂicadimxcs]? m
i ghest_af fj pi or a jec , we nu, , de . -1,
ot eado”t Hbt ke o dBPGaons. s smom A oAl S it Exseide 90)
*equi pot ent IBth colpoliivardt Hypackil hgonidhewiti e bf the eBitadid EB2HkE 50% of control.

15 The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing
description and any accompanying figures. Such modifications are intended to fall within the

scope of the appended claims.

20 Patents, patent applications, publications, procedures, and the like are cited
throughout this application, the disclosures of which are incorporated herein by reference in

their entireties.
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| r WO 02/070524 PCT1US02/06766 5 Functionally, buprenorphine and the

but enyl conpound have agonl st effects at the receptors in the sanme rank

_order of potency (mu > kappa > delta > ORL-1). Wiile the two c re
TPPER Loy

\eqU|potent at the ORL-1 receptor, buprenorphine is 6-, 31- and re
pot ent at We2/eme52&appa and delta receptors, respecti veI y. POBUS206 %6

“bupr enor phine potency is not reflected in the efficacy rank order. The
-butenyl derivative is slightly nore ef{d ious io at the mu, kappa and
delta receptors. It is the nost efficacious at the delta receptor (47%.
Bot h conpou i@l. agonists with none of the efficacies
exceedi ng 50% of comntror. *The present invention is not to be limted in
scope by the specific enbodi nents described herein. |ndeed, various

nodi fi cati ohs of Atdempovnndlmvingthe strusthdi:t i on to those described herein will
becone apparent to those skilled in the art fromthe foregoing description
and any acconpanying figures. Such nodifications are intended to fall
wi-thin the scope of the appended clains. 20 Patents, patent applications,
publ i cations, procedures, and the |ike e cited throughout this
application, the disclosures of which e ‘incorporated herein by reference
in their entireties. 23 1 2 FEB 2004 02/ 070524 PCTI US02/ 06766 5 CLAI M5
VWHAT IS CLAIMED I'S: 1. A conpound havi the structure: | | a
pharmaceutically acceptable salt, e r derivative, ester derivative, acid
derivative, aqueous, enantioner, d|astereoner, racemate, polynorph, or

sol vate thereof. 2. A conposition cpnprising (a) a conpound as defined in
claim1. 10 15 3. A conposition as --fiqgﬂ in claim2, further conprising:

1°4]

.n\l““CHa
HO h OCH

a pharmaceutical]y acceptable salt, ether derivative, ester derivative, acid derivative, aqueous,

enantiomer, diastereomer, racemate, polymorph, of solvate thereof,
2. A composition comprising (2) a compound as defined in claim 1.

3. A composition as defined in claim 2, further comprising:

(b) an adjuvant;

10 (c) an anti-oxjdant
(d) a buffer;
(¢) a carrier;
(f) a colorant;
(g) a diluent;

15 (h) a disintegrant;
(i) anexcipient;
(3) afiller;
(k) a flavorant;
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(b) an adjuvant; (c) an anti-oxidant (d) a buffer, (e) a carrier; (f)
colorant; (g) a diluent; (h) a disintegrant; (i) an . excipient; (j) a
filler;.(k) a flavorant; 24 12 F E 0 2004 WO 02/ 070524 PCTI USQZ[P@?&@S
.(1) a gelling agent; (ma lubricant; (n) a neutralizing agent; ©
preser vatywy@aofiszd P) any conbi nation of any of the foregoirgrug02/06066
"conposition as defined in claim3, conprising an opi ate receptor agoni zi ng
-effective anount of gaid onmpo nd. 5. A conposition as defined in claim4,
(P exifing et

a

wher ei i’ sai d opi ate a p receptor. 6. A conposition as defined
in claim3, conprisihya Ribrisdg! gesi c effective amount of said conpound. 7.
A conposition as defined in _claim3, conprising a sedative effective anount
of said compound. dn)anewrdiEEgeeBH as defined in claim3, conprising an
anti-tussive anount ' ound. 9. A conposition as defined in claim
3, conprising an opi@%ﬁ%%ﬁﬁg’vﬁl -relieving effective anount of said
conpound. 10. ' A cdppayidoinbination afziny nfilie foregoling. m 3, conprising an opioid
addiction-relieving effective anount of said conpound.

4, A composition as defined in claim 3, comprising an opiate receptor agonizing

effective amount of said compound.

5. A composition as defined in claim 4, wherein said opiate receptor is a . receptor.

6. A composition as defined in claim 3, comprising an analgesic effective amount of said
i compound.

7. A composition as defined in claim 3, comprising a sedative effective amount of said

compound.

8. A composition as defined in claim 3, comprising an anti-tussive amount of said

compound.

9. A composition as defined in claim 3, comprising an opioid withdrawal-relieving

effective amount of said compound.

10. ° A composition as defined in claim 3, comprising an opioid addiction-relicving

effective amount of said compound.

11. A composition as defined in claim 1, comprising 50% or more by weight of said

compound.

12. A composition as defined in claim 1, comprising 90% or more by weight of said

compound.

13. A composition as defined in claim 1, comprising 99.9% or more by weight of said

compound.

14. A composition as defined in claim 3, comprising said compound in an amount
sufficient to achieve a maximum blood concentration of from about 20 pg/m! to about 10

ng/ml of said compound.
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. 11. A conposition as defined in claim11, conprising 50%or nore by weight
of said conpound. 12. A conposition as defined in.claim1, conprising 90%
.or nore by weight of said conpound. 13. A conposition as defined in claim
1, conprising 99.9%or nore by weight of said conpound. 14. A c¢ $i paon
as defined in claim3, conprising said conpound in an anmount sufficient to
“achi eve a maxi mum bl ood concentration of from about 20 pg/m to about 10
ng/ m of said conpound. 25 12FEB2004 15. A.unit. dosage, form conprising a
WHEEE

conposi ti 0f. as Adefii dusdgd forplcanmyisipg a SENPESIHET 45 “8¥fi as defined in
claim 15, selected fromthe group consisting of tablets, pills, capsules,
bol uses, powders, granules. ster 3,0t ek Rk1e8 o he group Sbmdsting of
parenteraﬁgsusﬁb}@?‘iﬁg,gegqr Xaﬁpgﬁﬁ%dﬁ?]glt ulr es, metered aerosol, |iquid sprays,
drops, anpaieSills, 3is0len] Rnises, plenesegandepposictroraies! selS R HAI pat ches,

and a |lyophili'Zzed conposition. . 17. A unit dosage f Logshikd) Claim
15, whi ch peeenteralsuspensiess: P@F@aﬁ%ﬁt‘ﬂﬁﬁm”zﬁﬁ%éﬂ@e Osﬁ’gjrqrﬁé)%)g%}&?ﬁ%ft gosage form

as defi ned 1o el fauk b G080 pioNe, iy atpigiiized torspésifionc onpound.
19. A uni taui?ggééﬁgr orrihs’asgggﬁi ned in clai Ir)n 15, conprising 90% or nore by
wei ght of said conmpound. 20. A unit dosage form as defi | NiCd@hsp 15,
conpri si ng799. Waoit dowge iy agededjngd ‘61‘3]31@égd“'{i‘ﬁhﬁoﬁwagmﬂ&%%ﬁ%%{s:e o%e ag
opi ate rer%e{th)Tor agoni zing effective anount of a conposition as defined in
claim2 i t°®re preparation of a nmedicament useful for stimulating g opiate
receptors in a patient in need thereof. 22. The use defined i.n.clalm 21,
wherei n saigl nediuaidestgeifernt av defided mickimde WP@%T%%Q%/ZHTPPB%W%D'&%%%@]
consisting of oral, intravenous, intramnuscular, subcutaneous, transdernal,
pul rmnary,co_(‘IﬁWt”ﬁ’ﬁj mc, transnucosal, and buccal admi nistration. 23. The use
as .defined in claim?2l, wherein said effective amug%%l el dSb}§w31 X PRy

bl ood concexnt r ahiwit dofageifoun asl @efingd inl claim aLeRBHRS I MOré
compound.
20. A unit dosage form as defined in claim 13, comprising 99.9% or more by weight of

said compound.

21. The use of a p opiate receptor agonizing effective amount of a composition as
defined in claim 2 in the preparation of a medicament useful for stimulating p opiate

receptors in a patient in need thereof.

22. The use as defined in claim 21, wherein said medicament is for administration
selected from the group consisting of oral, intravenous, intramuscular, subcutaneous,

! transdermal, pulmonary, ophthalmic, transmucosal, and buccal administration.

23. The use as defined in claim 21, wherein said effective amount yields a maximum

blood concentration of about 10 ng/mi of said compound.

24. The use of an analgesic effective amount of a composition as defined in claim 2 in

the preparation of a medicament useful for preventing pain in a patient in need thereof.

25. The use as defined in claim 24, wherein said medicament is for administration
selected from the group consisting of oral, intravenous, intramuscular, subcutaneous, '
transdermal, pulmonary, ophthalmic, transmucosal, epidural, intrathecal, and buccal

administration.
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24. The use of an anal gesic effective anount of a conposition as defined in
claim2 in the preparation of a nedicanent useful for preventing painin a
.patient in need thereof. 25. The use as defined in claim 24, mher?i Eﬁﬁﬁi
medi canment is for admnistration selected fromthe group consistigg 0
oral, intravenous, intranuscular, subcutaneous, transdermal, pul nonary,
‘ophthal mic, transnucosal, epidural, intrathecal, and buccal

adm nistration. 26 1 2 F E B 2004 26. The use as defined in claim 24,
wherein sgjd effective unt. yi el ds a maxi num_ bl ood concentration of
about 10 rfd m tg“ﬁ%a?eoasg‘gﬁv%w.cllw.24wbefﬁ@éa6fef%ﬁtlwwV@ldéfafr@@@w@
amount  of RoddsBResHation oPsbotlei0 RO tosafd Bhigy2 1N the preparation of a

medi canment useful for treating pain in a patient in need thereof. 28. The
use as defined in claim27, wherein said nedicanment is for adm nistration
sel ect ed f&om t h&hgypesuf ab snaleesiq effectve ameunt of meerapesitionsss definedaimedaiml2ain,

b . | mj | id |,
Tttt hocal PrepAb@StRatSl MBicafuth URAR ol AL DAk £ padenEBSIE BRBG01, 2P 1'er m

27, wherein said effective anount yields a maxi num bl ood concentration of
about 10 ¢/ m t Fhewsechsplafinaiin cladd 27 wkereiasaid snatkfaneadisifor &lnsininrdtfon Wher ei n
said pain il% trrgﬁeraﬁ]e or _severe. gl. The use of a sedating effective anount
of a conpdSFtFRi P NE&FUREANTSING 0L Pial IntFayenquseinpmpsEular; YRCWRNeQUIRdi cament
useful f onrag@idahhiNpulthoRadyl @fHthdlMicN@RtnfubsdaE @pidul? intfiife 4P @ndbudaf i ned in
claim 31, wherein said nédicament is for adm nistration selected fromthe

gr oup con@ﬂ%‘ﬂmﬁ&“i@ﬂ- oral, intravenous, intranuscul ar, subcutaneous,
transdernmal, pul nonary, ophthal mc, transnucosal, epidural, intrathecal,

and buccalyg adm ‘?Eéﬁsreaatsidgﬁlaedsh?fclaﬁﬂ??%ﬁerﬁiﬁ ggigfeiff@&ﬂlei o b?t.gidg %“é%%ﬁ{“ghg

said effective anount yields a maxi num concentra

ng/ M to diiod qoatdngation GlabolTthk) ngéel fsaipatienti - t ussi ve effective anmount of a
conposition as defined in claim?2 in the preparation of a nedi canent

useful forutreati QuUGhe1 I . atihent, in need thereaf. 35. The use as

def i ned i 1% ai maguse i dened il clafih 27 Mgy s59 pains mpdeiele Ot S YRS mum bl 0od
concentration of fromabout 20 pg/m to about 10 ng/m to said patient. 36.
The use ofilan opile abewiftalseldaning keffective amiony offafcemipositornadsfinedin dai@OPpOSi ti on

as . . . oo
the preparation of a medicament useful for sedating a patient in need thereof.

32. The use as defined in claim 31, wherein said medicament is for administration
selected from the group consisting of oral, intravenous, intramuscular, subcutaneous,
transdermal, pulmonary, ophthalmic, transmucosal, epidural, intrathecal, and buccal

administration.

33. The use as defined in claim 31, wherein said effective amount yields a maximum

blood concentration of about 10 ng/ml to said patient.

34, The use of an anti-tussive effective amount of a composition as defined in claim 2

in the preparation of a medicament useful for treating cough in a patient in need thereof.

35. The use as defined in claim 34, wherein said effective amount yields a maximum

blood concentration of from about 20 pg/m! to about 10 ng/ml to said patient.

36. The use of an opioid withdrawal-relieving effective amount of a composition as

defined in claim 2 in the preparation of a medicament useful for treating opioid withdrawal
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defined in claim2 in the preparation of a nedicanent useful for treating
opioid withdrawal 27 12FEB2004 (abstinence syndrone) in a patient in need
.thereof. 37. The use as defined in claim 36, wherein said effective anmount
yi el ds a maxi num bl ood concentration of about 10 ng/m to sai df paERQm.-
38. The use of an addiction-relieving effective anount of a conposition as
"defined in claim2 in the preparation of a nedi canent useful for treating
opioid addiction in a patient in need thereof. 39. The use as defined in
claim 38, wherein said effective anount yields a maxi num bl ood

concent r at(algatinerfce apiroma)Oinagatienttin neitherpaft i ent . 40. A kit conprising a
conposition as defined in claim?2, and a container, |abel, and

Instructi ofs for THE fise a%%eﬁned in claim 36, wherein said effective amount yields a maximum

blood concentration of about 10 ng/mi to said patient.

38. The use of an addiction-relieving effective amount of a composition as defined in
claim 2 in the preparation of a medicament useful for treating opioid addiction in a patient

in need thereof.

39. The use as defined in claim 38, wherein said effective amount yields a maximum

blood concentration of about 10 ng/ml to said patient.

" 40. A kit comprising a composition as defined in claim 2, and a container, label, and

instructions for use.
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