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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, x, 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  siress 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  receptors 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:Opioids I (Herz, A; Ed.) 1993, Springer-Verlag, Berlin; Duggan
and North, Pharm. Rev. 1983, 35:219-282).



with g receptors. O her physiological effects that are associated with g
receptor activation 1o include, but are not limted to, respiratory
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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. « receptor agonists also

30  produce neuroendocrine effects and dysphoric, psychomimetic effects (Pheiffer, A. et al.,
Science 1986, 233:744-746).

Two subclasses of the delta (8) receptor have been identified, 8, and ,, based
primarily on differential sensitivity 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,
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There is a continuing 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 a compound (I) having the structure :



enanti onmer, diastereoner, racemate, polynorph, or solvate thereof. The
present invention also contenplates a conposition conprising a conpound
with thewsteorsses e of fornmula (1) or salts or derivativeecrhsoroed7s6 10 The
present invention contenplates a conposition conprising a conpound with the
structure of formula (1) or a salt or rivative thereof, and further
conprising: an adjuvant; an anti-oxidant; a buffer; a carrier; a colorant;
a diluent; a disintegrant; an excipifint; a filler; a flavorant; a gelling
agent; a lubricant; a neutralizing afjent; a preservative; or any

conbi nati on of any of the foregoin 15 The present invention contenplates
a conposition conprising (a) a c ound with the structure of fornula (I)
or a salt or derivative thereof, |and further conprising (b) an adjuvant;
an anti-oxidant; a buffer; a carmner; gqcolorant; a diluent; a
disintegrant; an excipient; a figNersS a flavorant; a gelling agent; a

| ubricant; a neutralizing agent; ' any conbination of any

& PNeservative) oy
of the foregoing; wherein the ¢Onpomy | in_an opioid receptor 20
contenpl ates a

agoni zi ng effective anmunt/=—Fhe presv?
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E; b) an adjuvant; an
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neutralizing agent; a 4 i 02/070 oY R /USQ%é 6766 5 preservative; or any
conbi nafi on of any of tHe f oregoi ng; wWherein e conpoubd is present in a
opi oi d receptor agonizing effective amount. The present invention
cont enpl at esl apheongsssticallpaccepialle sadti ether(dedivative, antat dreivitive, afid darivativg, anount ,
(2) a sedati f i ORI Lction treatnment
ef fective E%ﬁgﬁﬁ{r’, &%%r&g[ﬁ&g%?%{'aete’&%pﬁlg?pahﬁ\gﬁ S%trl\gfaﬁg%}a% ef fective anmount
and/or (5) an anti-tussive 1o effective anount of a conpound with the
structure of foFnresentipvestionsalspadontemplaghs ejcpappsiidon qorerising a cempbuind vither
COMPY i ST NG 3y Ae Y Rithuladf) o il oPHbAARbes abedptf fer: @ carrier; a col orant,
a diluent; a disintegrant;” an excipient; a filler; a flavorant; a gelling
agent; a lubricant; a neutralizing agent; a preservative; or an
conbi ndfi on of Hipypresenitinentiern watsmplates Brremppdiaompaiviag e compeusd tvitphat es a

conposi ti ORnGANPEE RiH8a (I:ﬂ)r Qghltad?%leﬂ%ivgthereof, 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 (2) 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 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



15 effective amount, (2) a sedative effective amount, (3) an opiate
addiction treatnent effective anount, (4) an opiate withdrawal -relieving
ef fecti vewammuntszand/ or (5) an anti-tussive effective ampamtuset/o&@é€onpound
with the structure of fornmula (1) or a salt or derivative thereof, and
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02/ 070524 P, [CUSOZIO 7@6 5 Thc? ﬁ{@‘seﬁ |nv ?tl oga ontenl*g ates a met hod of
sti mul at i ng GG P EPIROFET D He S petRt© FRSPEBE TV HE et hod
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where the admnistration is selected fromthe
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 (I) 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 (I) 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 (I) or a salt or derivative thereof, where

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



group consisting of oral, intravenous, intramuscular, subcutaneous,
transdernmal, pul nonary, ophthalmc, transnmucosal, and buccal

adm ni st reDIoen70525 The present invention al so contenpl at epCa/user/tges of (1)
preventing pain, (2) treating pain, (3) inducing sedation, (4) treating
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pul monary, on@hﬁhmﬁnmwnweﬁmmeﬁmcmaammnewhmmﬁmhwnmuUManhe&&wmdinm1mbucca
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the structure of formula (I) or a salt or derivative thereof to the patient.

et

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, puhnonary, 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 (I) 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
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N- But - 3- enyl - nor buprenor phine (1) has been found to be a partial agoni st
of the g,wB,020705ahd ORL-1 opioid receptors. A partial ageairdtSor/es7eh agent
that binds to, but does not fully stinulate, the receptor. In addition,
the agent pr i hel . @g@ﬂk . i.ng the 15
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i soners, polynorphs, and g pX epar ed by nmet hods known in the
art, such as by regiospgol fic and/ emant i as@hecti ve nt hesi s and

resol ution, based on the disclosure provided herein. In’so far as the

application contenpl ates ether derivatives of formula (1), such derivatives
may include Cl-C6 |lower 15 al kyl or al kenyl, branched or unbranched
et hers, opti mal Witheuilsddhirtgid &e bbynddyenppartiaria theory, N-But-3-enyl-

norbuprenorphine (I) has been found to be a partial agonist of the p, J, «, and ORL-1 opioid
receptors. A partial agonist is an agent that binds to, but does not fully stimulate, the
receptor. In addition, 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 expressly 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
deri vati vwe opaysehcl ude CL-C6 | ower al kyl, branched or umbrarssohedeest ers.
Suitabl e salts of the compound include, but are not limted to, acid

addi tiop salts, such 20 as thosegiRAGs WelPasfpsdr ochl oric, hydrobronic,
hydr oi odi ¢, perchloric, sulfuric, nitric, phosphoric, acetic, propionic,

glycolic, lactic pyruvic, malonic, succinic, nmaleic, fumaric, malijc,
tartaric, citriY¥aiojgpbasmaceuticallyacreptable pallingther dpmiyatiuss; ester det ERSs4 oni c,

et hanesul f @hivetives, el a Qv el SAdERY hikPRb AeriRBREZE ARSI OM dCalsolird O uene
sul fonic, cyclohexanesul famc, salicyclic, p-amnosalicylic,

2- phenoxy befisewpessedytheprgsest xgienz bheprassndinvention Birtherdaclydes pll ingiyidnat char i n;
al kal i et gl S drs diaSlRdnRR, &Qéihééé& MR GRERE }-hﬁﬁbié@%&léémg;%dﬁﬁ&.' fife €arth
metal salts, such as calciumand nmagnesiumsalts; and salts formed with

or gani @0 or inventipy alse includesealicho lymosphistand solvpiest suchas fydsatesoni dirose Birmed with

Addi ti onal I S S . e ; i te,
benzenesul ?%%g% gof?\;eﬂ S’eﬁilz%lgtc &éﬁ]ﬁ%‘#ﬁgar’s Bgﬁg?rgé,rg@p gxtﬂo# %@e&ﬁgf%’gﬁ l?lgﬁeea bor at e,
brom de, cpreparethbyedethadssknowaristht attsucl8B® byaegiospatific atdrenamieselectivevul anat e,

citrate, dihydrochloride. .edetat edisylate tolate, esylate,.. f.umarate,
ol ucept at e MEE S aBiontE, FSG R Re gRTRTN G Tnabi iy ko By R Bppalibhy o
hydr abamni nenntemydatestetioanid eibyatitg df Goamubr(deasch dyrikacxes megyhiidhoRtCl-Cé hakede,

i sot hi gpat | act at | act obi onat e aur at.e,. nal at e | eat e, mandel at e,
mesyl at'®, ﬁ@fl ﬁ{/glk?né’ﬁi’bﬁaélf’ﬁeﬁé{r erﬁ?ﬁthf’%?t\h?rs’ “r‘?éfnﬁw %’{'??tft&%g?ﬁﬁ%%{t“é?w napsyl at e,
nitrate, Nudi@bitymglsuceasiNe,BBD0! ki BAstbstith@dbRer B3-CHNGE ofrntwinat e) ,

Col oyt at e L eH o e O AO LTS At P ES THAITTGE bt BYot bt at .
teocl ate, brRRMEEbLunbBandERddleR70524 PCT/ US02/ 06766 5 tri ethi odi de and

val erate salts of the conpound of the present invention. The present

i nvention includes .prqdrugs of the . ound of t.he present  j.nvention.
Pr odr ugs. | ncl udgaHBEa 08 dR SOmPPYRL B Ge bUats ot IENIaR 1o 8 oAt Pkt
conmpoungls &fthdseenadp Wehefdrot VRS hydRebrafics RyddsiBdit SRedhlotic CRIMMAE, nithé,e 1 n Vi vo
into the conpound of .the present  invention, such as axetil and pivoxetil.
Convent i onBIOSPHOBEEAIEY Erapitnic; BRCAiS) lagtci RyRIVifn Bralpgeptuspiaicainplgie, Hmage t abl e
prodrug depmbNatdr8S cAFi€, AR5, taB6hic bitfantX aMaRtSlic, nBthakdSRF@iL, ShaneRNRMAICUIS"
ed. H Bund%aar d, Elsevier, 1985, ) .

hydroxyethanesulfonic, benezenesuifonic, p-toluene sulfonic, cyclohexanesulfamic,

salicyclic, p-aminosalicylic, 2-phenoxybenzoic, and 2-acetoxybenzoic 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, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,



In the context of this application, when reference is nade to the conpound
of the invention, such a reference shall also include salts or derivatives
of the cowpmantsef the invention. 15 Synthesis The conpeomdsoi/odhe
present invention nmay be prepared by any conventional nethods known in the

art. | nsoneieexaiigy and valefale shitdofited bomheuhy bj thé presepaxyntidb8, 19- di hydr o-
3- hydr oxy- 6- net hoxy a- net hyl (aS 5a, 7a) 6, 14- ethenonnrphinan 7 nmet hanol

(norbuprenorphl av |Iab e fr Tasmani. | kal oi ds
(Tasnani a) 1§%Ee)l'—par ﬁ%tétnm‘%ml?rh [lfqr%?mp)r Od%s Oglt fat m\?eVn&)OrPr% t Bapr Iﬁve ﬁ i'ne can
be prepareﬂmﬁngnnhhmeﬁnmmmhmﬂEnmummn@nﬁhaﬂ&mhemhmgmﬁﬂmxmm¢obmhDWﬁ&ng et al.,
Trip Report: .Anerl cago,
1P A, Pisanbvenssh SiiehgR e s pE o i deo e RFPppRE St e

ol ecul ar. mmlbﬁ,esablumﬁ:éﬁilahd pﬁskeulzle&»ivraﬁtﬁﬂﬂu pregederes ﬁﬁ@ﬁeesalewdnmna hal o-

al kene/ al kane in t resen f a_ base @%9 d’a:tglvent i)reac ion can be
conduct®d BEryat tslé 14 grfvag}s%e{e rfbg Bﬁﬁamlpl?ﬂ ef‘@’f'r?)fter atures for
about 5 topﬁbﬁgggé&}hqumﬁgmﬁbgmeﬁagqgai nor bupr enor phi ne to al kene/ al kane
may be from about 1:1 to about 1:10, with a ratio of 1:1 being preferred.

In a preferred od| the n rbu enof phi ne LS cted with_.4-

br om)Pl- but ene 1?12;9 %ﬁ@%}?ﬂl‘ﬁ? QF’ é?é‘cellsr‘f}f Ffﬂ@ﬁ&?%%@&fﬁ}&m , the
reacti on i fvergionduck Qﬁbfc’ténc95ﬁllfa§lkb iddbudeQultsSor defivaliRes Jf@i@Cdoh@ouid ofttk € i's then
cool ed and, concentrated to dryness under reduced pressure, and the residue
is taken uB'?W’% non- pol ar solvent, and washed with water. An exanple of a
non- pol ar sol vent that may be used |s @ is not limted to, nethylene
chlorid®. The resulting organic Iayer i ed (thSCﬂ) and concentr at ed
under reduced essure.

erla can ifjed by an t hod known
M he art 1 espBpahade B haN o Ay SEpBRH R Ty SOBGAREd by f1 ach
chr ;Jmat 0 /gr ﬁxﬁtmydmmﬁ:m fh@gﬁe lin 6%%@@1@ anl, 1-Uﬂndﬁlﬁyﬂdﬂh&|l)&n§?-ep&<y\fl® 1@2411&;7&&(214
PCT/ USO02/ 0 5 chloride Pha euti cal itions e conpoun
sal t, erlsgVSVS’gﬂﬁﬂﬁwyﬂﬂéﬂ? égatHEGﬂ#é@@WFg&ﬁg@ﬂ%76Hﬂﬁﬁ§ be formul ated
into a phapdesi@kinbHiner@PLY 47 Biole] DRIlFNISTERUBhAfA AIRATRAYBTkhMayl SO may
20  McFarlan Smith (U.K.); 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, conyfeatures/tekreps/vol26/ne58) 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, with a 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 solvent, 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. In a preferred embodiment, the

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



i ncl ude additives, such as a pharmaceutically acceptable carrier, a
flavorant, a sweetener, a 1o preservative, a dye, a binder, a suspending
agent, a wWpIperEsehg agent, a colorant, a disintegrant, anPexaispreqrse a
diluent, a lubricant, a plasticizer, an edible oil or any conbination of
any of the figrggoi ng. Suitable pharmaceutically acceptable carriers

i nclude, but aré not limted to, ethanol, water, glycerol, aloe vera gel,

al lantoin, glycerin, vitamn Q)Pl?ﬁmiggeﬂ}cb%oﬂd} bhak oil, PP& 15 nyristyl
sol

propionate, vegetable oils ant etal. Sur'table binders include, but are
not limted to, TR RfpBund) ShI brvatiPdndfR prot@PE She Sre&elt BoentiGh MePpE, Sucrose

and | actose, corn sweeteners, natural and synthetic gums, such as acacia,
t r agacant hiorpalgtedawp @ phamacentigalsomposiian Jiba ahamaestierd cgmpesifiphalsb mayose,

pol yet hyl eper,ghyG@les, sW:%Z& }?@%cgl{&g:?lll .h&g?a%o% caltidr APAF oS 1n HEURN GS

include, but are not 1im ch as”corn starch, or ’“met hyl
cel | ul dse, peegravativheriyesd binderxcasusieading aganh adispersing iegest, aSalorablae | ubri cant s

i ncl ude. but. L ‘ 2 | oat . . .
toarate, Sl ekl 3By, SRBUR. FrFRh e 3B it S0 G} SypindBBHTES
sui t abl e prEswnltkifvregoing. g., sodi um benzoate, and 25 other additives the

may render the conposition nore suitable for ingestion and or injection,
e.g., sodiumch i i.ch aff i . kon. A
ur't bt o suspendh il ghatotifiodly/ EE el GRRRIAl) b Fnd MBI B0 Bt T

di sper si ngwated ghyuspk albe wvgraagle aliaptoim glyuetin, vibutin Araad Batils) mimetabdl, PBG2synt het i ¢
and nat ura etab um, tragacant h, acacia, alginate,

sSuc S .abl
dext ran; sogﬁ%{%§ﬁ)1§%&‘bg§&%§ hofl1 8%‘18 W°6se, net hyl cel | ul ose,

pol yvi nyl -pyrrolidone and gelatin. Suitable edible oils include, but are
not |imted to,Suebledirslersdnabide, bwaremodlimjtedrtnl staroh,| gelatin, estnad sugats, sswheonut

oil and pe o] / / / .5 A suitable.
phar maceut ?@gcfse’d%u F’i‘}é n%dﬁ\gtgéu%zgg%%ge © ’i“mégaéégffé%ﬁ%‘i %urn,ls’ L iasnaec,ac%’r
| act at ed Ragaganth, yegatdbild guon andx@iigph elginete, @adehixym ethgtellatbdd, tpolyethylenec| ude, but

are not i Efyct:o‘idwéx%s, aﬁ&’{h%'lﬁ(g.l , talc, stearic acid, and dical ci um phosphate.

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

methyl 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, methylcellulose, 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



10 Unit Dosage Forns The pharmaceutical conpositions may be fornul ated as
unit dosage forms, such as tablets, pills, capsul es, boluses, powders,
gr anul es,wetoenidses parent eral sol utions, sterile parenterCTalsepaiTsé ons,
sterile parenteral emulsions, elixirs, tinctures, netered aerosol or

| iquid sprays, giapdle Iﬁﬁgxgdg ft&al cﬂl’df:rﬁ'@bﬁ% Rét lﬁﬁééﬂ@&%va% sali stlhéthEd es. Unit

dosage fornms may 15 be u oral, parenteral, intranas subl i ngual or
rectal aanm%Sl‘tSrwlqt@n or for adninistration by inhal ati on or
i nsufflation, transder mal patches, and a |yophilized conposition. Solid

unit dosage forEﬁlﬂﬁe}é o?@dd?ﬁcﬁﬁﬁdfd@ﬁlv@’mmld‘é Bt dréfotHRTRE W) dorbiA falcQ8tearic
derivative of the present invention wt h a pharmaceutical |y acceptabl e

carri er an#ridrpd dichlelmgewphete. 20 additi ves as described above. The mixture
is typically mxed until a honbgeneous m xture of the conpound of the
present invention and the carrier and any other desired additives are

formed,,i.e., until the conpound |D§mq)0§9§‘_;ﬁ%sevenl y throughout the
conposition. Tablets or pills can be coated or otherw se conpounded to form

a unit dosage fﬂfe@ha%‘dc&dlw@l%xﬂiﬁ%ﬁé‘rﬁ%a%’r"l‘)g/f&?nupdié?ﬂa@'ﬁﬂﬁ%ﬁ%& FoPHls, séé!F-JE as time

rel ease and sustained rel ease unit dosage forns. For,exanple, the
tabl et or fsblefs, pilln cepstiss.i bodused povidass, gmnghgéteahd)amtem]s@ntlms@ée conmponent ,

the | 2t of phEhAg ekl AL/ el PONALORC RS ibffiel ALORE serl8 of 10

conponents® can ricla rves to resist
di si ntegr ahqujdl spraUSt dneps smpoeed aanniuepbr devices bhslppombnescdhmcﬁmgb formspeays

i ntact |nt enum, or in.rekeas odegr adabl e
pol ymeré fger us(? ont r%?qt ?arentffrﬁlémga aé%{’ssél\)o d]hé recc(t)al pounda, %atl rBil& but are not

limted toadrmnisgrdtmmthycnlmlatmh omﬂéuﬁan,ltmmsdmmlcphmh&spm,alm;:ihyﬂzycdr oxy butyric
aci d, polgorthgesters, pol yacet al s, pol ydi hydr o-pyrans, pol yanhydri des,
pol ycyanoatPWA18%  cross-1inked or anphi pat hic bl ock copol yners of
hydrogel s, cellulosic polyners, and polyacrylates. 11 WO 02/ 070524

PCT/ US02/ 06766 S(ﬁidlnnt]uibshgelfdrmsdmsbgprebmﬁdrby inﬁvdlhgjﬂecompnuné,rsalt noderivativet ed t o,

aqueous sol utions SUItab voure ru ueous. or nsi ons,
Dl 5o b RltSern: RtbhiR i RS o R Bl R RE Ro Yoy Dhier SHREET S PO
phar maceut additivey ehdestriird aBdves ahel asage i wpioalymmyedoentips B@ﬁd&@dedny 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 release 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 polymers, and
polyacrylates.

11



di ssol ving or suspending the conpound of the present invention in the
liquid carrier. Topical preparations typically contain a suspendi ng agent
and opti owealokg70san 10 antifoam ng agent. Such topical preparatsSoongeéay be
| i quid drenches, alcoholic solutions, topical cleansers, cleansing creans,
skin gebs, ki ny kAt 3o Q%rﬁpﬁm%l@%uk e GbARRAI 0 heon%lthgquay
(|nclud|ng but not limt to aqueous sol utions and suspensi ohs

Admi ni st raﬂa\@nredmpfahaumeemll papensions ol flavoredgmulsifing withsdigls dilsravavedf t he
present | Nyl Ofha B B rgn%c&% Qbimbiey %e&vdo@?gé%ﬂnﬁt o gt gsuch as

i ntraveneous, |ntratrac utaneous ora paren a

subl i ngual dlswpﬁmrmhmenmg ﬁmnamyqundméﬂsmm@agamvenmmanﬂaéxqm carrignd

i ntranuscular. Unit dosage fornms al so can be adm nistered in intranasal

f ia topi : I i d A f d |
Foutes, usi ng. t opaFprefiratit bRl LHAPGR o B Aph B offontlyPed T BTOCEN OF
or di nany shitii¢aniipg agent. Hurh tomamarammmumay:bﬁ hmél@mhea;, eleshalicdolutions, dosage
forms of ! RBichf Gafs uax&p@ Rl Osimggd @18&5@@9@11&%0%95&&?4;1& x%%?nd I n

particul ar By injectron Cept abl e
carrier, abPrdebtoensljmduding\vat ndt lmlaﬂw apeots srqhmdna:mdrsuqxens‘im) depot for ns is
vegetable oil. Injection may be, for exanple, intravenous, epidural,

i ntrathecal, intramuscular, intrarddmmatratiomtratracheal, or subcut aneous
for purposes of depot delivery and 25 sustained effect. The conpound,

phar maceut i cal H@mh@sniatcblﬁhal comrposiimrtordmﬁalgmgé fornes oﬁfhemmserprirwsm'roh mdyrpeent i on

al so cg ] red in mof 0SO st ens, . such as
smal | um? E“Ic b’esvlaf:I frOllagers & l?rsnlqtr "P‘i’%?r t§e|mc ag, g‘ﬁ%}ﬁﬁ%}}% ?ffﬂamal | ar
vesi cl es. parpm&alm’ewocalambﬂ:ﬁguat @pﬂmﬂné Ipoindhakyatraginycashl, trhm;ﬂainml iapd ds, such as
chol est erol I ne or. 30 phosphatidyl chol. oun of the
present i n5A If”%‘Ha I@gl][ ﬁ‘éﬁ?gebf(gr ?‘\/@82’8 aﬁﬂ)%{sﬁz e‘{ﬂé&@flasa% ?ﬂ?a use

ant i bodi esofsithtilintashsallvekioled, oevia thmsddiiat Foutdd Cusa@Thew Iﬁ@fnmlfﬁ@ruﬂ@ﬁlaﬁr e

coupl ed. he ¢ und of. t he resenfqg nvention may al so be coupled with
sol ubl e powg‘ng O“fnéPélé)rs%le d’é‘?‘é’d thedfts. Such pol yners include, but
are not limted to, 35 polyvinyl-pyrrolidone, pyran copol yner,

pol yhydes oxypr opBhaitedchaivs ydontpabicemstaad ahit doshge M Haf 10d Plaiht MEehtibibe2/ 06766

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, large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from a variety of phospholipids, such as cholesterol, stearylamine or

30  phosphatidyicholines.

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



5 pol yhydr oxy- et hyl aspart am dephenol, and pol yet hyl - eneoxi deopol yl ysi ne
substituted with palmtoyl residues. A transdernmal dosage formalso is
cont enpl awed2bysehe present invention. Transdermal forns PERYUSHEOE66

di ffusion-driven transdermal system (transdernmal patch) using either a
fluid rese 1 - - | I i : : r mal
dosage T or o Pa P oy EH e BRAGE IR tne AL e Shes B RISER 0,

oi nt ment s, pPalmipy esidiesnl systens and devices, and iontophoretic (electrical
di ffusion) delivery system Transdernal dosage forms nmay be used for tined
rel ease and susj glhiREmifUsRSMHPh alsB s CARBRW Bfthd ﬂ%seﬁfﬁ§§1’ﬁ5m I nvention.
The pharnaceutical conpositions or unit dosage forns of the present

i nvent i on Heapsdenmal farmsapayrhiestditfesépor drivam transiermtal syplemf(Bpnsdennabpaigrsingei ng,

in need t h@iﬁfepg ﬂﬁ]@ rgs%% ¥ ad -%&hﬁ%%ﬁﬂﬁz {y%te{ﬁ? Htﬂérttansggrxﬁam@osg%éﬁﬁﬁpt ors.

The pharnaceuti ca npositio e use reat various condi ti ons,
such ag0 paimalude butyere noplinaited tov topidal gelad lotferisstintmenis.drapgmehosahestensdihdr  dr ug
addi ction. 41k y iL.on Jit f orm of
the presentoinaad RO pARREH IR SORRR A TrladliieoRe B 00

defi ned bymapte¢ used forgsnedglease aBdswiaited rédlesobf the conpptundaf the ptesendict i on wit h

t he recep}n(‘),éntql its activity while minimzing any potential toxicity. The
dai | y dosage o™ he conmpound of the present invention nmay vary according to
a variety of factors such as underlying di sease states, the individual's
condi ti on, wei ghte,phemxacewtival @gwositichston enibdebegoformsiof thé srieseat invantiodrmay or al
adm ni st rat | . C i cal. .25 conpositions, can he provid in the
Form ot scoy SivigheaR0 3 WRREL befinrynGEATERE: ARl GRSRE R 8565 "o oc,
0.1, 0.5, AantfponiZe betiviay Of thd Q.rE&ceptbts. (The harthacamticd @ofdpositidni myayaremsaf tottieet

conpound, salt or derivative of th resent.in ti.on for . the s tomatic
adi st ment BoUS FndtgEs SHeh 3 pepneodl dpie W irigeel (3hslinege VAGromPY A YL o in
of the conpddisiidn. Thé tompovde,phusidchiticalrdmnpbaticl) pplniedbsade forntloSgprebedvel of

from about . 0.01 ng/ 0, abo 100 ny/ kg. of  body .3 i ght, per.day. In a
preferred BNHBYR %ﬁ?’g a‘%‘HEHSEQF‘T ?q%éﬂﬁ%;% Kie Q:ﬂsaﬁeg g""%’@%&%ﬁ&',"&fgfmﬁ ‘%r

deri vabp veombr {olo®taimomiml @ferhdtion With fheSt REGHoMYF 118 BMivRP R hikhRingRiod to
achieve a bl ood copcentration of from20 pg/m to 10 ng/m. In a preferred
enbodi nent POtgRiakgxicityesi ¢ ef fective amount” of the conpound, salt or
derivative of the invention is admnistered to the patient in need of

anal gesi ¢ tr eatTiaily Absage of the compound of the present invention may vary according to a

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. Ina 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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35 "anal gesic effective anount” is that anmount of the conpound that reduces
or alleviates pain 13 WO 02/070524 PCT/ US02/ 06766 5 in the patient, as
det er m newolwy/otdses degree of pain suffered by the patient, PCOgsSohei7eou t h
such factors as the height, weight, age, and condition of the patient, as

vel | asst he hOykintOfs &?éﬁinﬂf:eé by Held@gOb¢ éaﬂ?su‘f@f@ﬁ%@%xgﬁ%ﬁstﬁE%ﬁ With ¥uch@

"receptor agonizing effective anount” of the co nistered to
t he pati enfactors asgleecheigh weight, agyend eandiiop @htheipstianh as walreuthe ravte athe conpound

10 which bj istefiod t] s receptor function. The present invention
R

al so provi nme ying a "sedating effective anount” of the
conpound, salt or derivative of the invention. Such an anount is that
anpunt that exblfereativelycoirerepigr egonizingreifiostive 2magntd pf e corapountiés patient. A

sedative ”@cﬂniﬁi@tfeﬂa‘aqg bR patidef® fifeed tﬂaf%%ié Ofg.%h 9h ¥ BEE W Jﬁét'am%ﬁnty? ?rle%gﬁquﬁ'xﬂfj , salt

or derivative of the invention nmay adm nistered 1n an "anti- tussive
ef f ect il e whislyhinds tognd stimilgtes tegeptembugiionof t he conpound, salt or derivative
that reduces or relieves coughing in a patient, as determ ned by the

hei ght, wei ght, ofeXgTc TN f ' « gut e of
adm ni stration %}?q?ﬁgﬁggﬁg%und.o ﬂé?ﬂ%%l%%ﬁb?ﬁgﬁ%%?nggﬁ n%:aa%% %He%ﬁeh%rg}n&at ive
of the i nvelihe emnprapd.sek or éesivaidvei of ithstieveaidor. rSuckz @n amound isdhat minownt tlelt | evi ng
effective y ' | Syyiks .1 he S 0 derivative
hat T educoent el SlieliulARE AP phudl i SRRRAHRE, b Clopal ™™l 1o
conpound, savqusor vabeulavati ve of the invention may be administered in an
"opioid withdrawal -relieving effective anount” which is that anmount of the

compound, sal tmar, j V. : . kpaence
yndr ong i "t el SafERlHE LG el BEHESclidf nilBPh AR el Eh BEOCE. oy
t he pr esentusiivpatiettivsramoynisewhich isdhat amount odthd apropounids faltar derivetteythaf f act ors

i ncl udi ng i . I : i dition of the
pat i ent o [P oERREE Spu it in DEURR oc Bl o BCnERh. AL 810 ¢

adm ni st r atandition bhthe petiak, asmell hethatduie dfladotinigratiof of thecpadduedt ; and t he
particul ar compound thereof enployed. A physician or veterinarian of

ordinary skill Gag.r i t 1 Re. ?p-g i f i ye. amunt
of the drug requi rg’dtﬁgg&%arloeu\g}g’ns? ft g]f:gegln er O%?hegé‘%gfs%@ l?%'eél%?oggdfi Iengrggté% "t he
condi t 2on. anChl dinedn-pledigifintivernmaaht’” ewhiohgs thetreerenint aftthomsnm@indsalgomwi t hi n t he

range that 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 amount 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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yields efficacy without toxicity requires a reginmen based on the kinetics

of the drug's availability to target sites. This involves a consideration
of the abworpwiosed distribution, netabolism and excreti @oTafSozaodsaug. 14

WO 02/ 070524 PCT/ US02/ 06766 5 The pharmaceutical conposition or unit

dosage form ma aci. Al j ' : sotQf dai ly
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active agRl fmiPdaife Irpa%%%t{?ﬁ,béo@ dnfiRbirH0H B &ghéﬂi’&l AL PRBA ofg@tﬂé} e than

one active agent, ere e active agents dre I n separate dosage

f or mul at i oagsnts intag badtsirable a §jentosnbirmtiol el ent vithtreore thaf onc antizgeizgerin tvhygre  or

t hey each n.h dmnjstere e I £ red. tinmes, . T sage
anmount rrayﬁlggma{' ja %nttse%é Sg%arqgﬁ%slag%%%ﬁaﬁo%t ﬁﬁ%ggg,g? e\I/ltes °3‘g§%?dsm lglgte%gscri bed
above to ambureandly,deshayedchabh bebdminiSierddhat saphingely dtapgered timet. THodagee f or s of

h i i be,ir dent | ti,m d nmbi ned t
hehiove o Syt Gee b adRlFoen R ed WARETEDATRG pbuf o LSHEER BB BTt han 1 ¢
woul d be i fchitivé b&fredeffdctse GROBObthevdasd, st doglee Rems bBthernarialslaytivetagpite al

reparati ons contai n from abou .01. % to about 100%h i ght .of the
Eomgound, way e’&ft‘eP&Bﬁi‘?“%PP%?e‘%%{’géamB%ﬁit% LOA %f@?rg%ﬂé%/ @ﬁ‘ﬂtgger‘flﬂéhet opi cal

prepar at i Opathd1bey iSredti&liendre thaf RRRMINBIE eitiep Ritiva hgdit RBBLSd Asts. contai n from
about 0.1%to about 50% by weight of the compound, salt or derivative, and

more preferably from agbout 1.0%.to about. 25% ight of the conpound,
alt o der | valGPEABgeEY ararme e e dhout e [Gid shand ude P eBror

par ent er al thadsmpduiid] ltiod de®@fivedbited ubsOT008b R WRighilofhd BpREQEEpaRtibh.in
wei ght of the corrpo% , salt or derivative of the present invention, based

n
upon 100% HRTeEHEd SRbpGmnt ioRica RIERATOBRFOEIHBER2PPEA: 1 /P Iraaberietler Ped

enbodi ment weiphti#eadohPBand, &1t RIAMUHDE,And IR PrefetdbBi frdH Ut BbAkolbeMR about
0.1 %to about 50% bfy wei ght of the conpound, salt or derivative, and nore

pr ef er abl y2¥% &nwaighbtef the gunoyndsalhidprivaty®s by wei ght of the conpound, salt
or derivative. Cenerally, transdernmal dosage fornms contain from about 0.01%

to aboyd§ 100% b¥enemifly, GRS piafmidegicaPetRBfon fo phreRieralivhiMBlitlo8 co@aed upon
100% total weight of the dosage In a preferred enbodinent, transdernal

pr epar at i ofemEBAA:H % faAbBbYte buWeighhaf dhesamimouns saltr deriiatiynet b Preprat
conpound,  §i@ddtioR baSk@Inip6at D% welihlof tORI Shabth SeBi@PE Mok Bh. 2PN breferA¥0 t 0 about
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 from 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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30 25% by wei ght of the conpound, salt or derivative. Finally, the
preparations or conpositions of the present invention may contain the
conpound,weakw7use4 deri vati ve as about 50% or nore by wei girCTafSor/gé@ct i ve
ingredient, preferably, about 75%or nore, nore preferably, 90% or nore,
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by wei ght of active ingredi ent resent invention also contenpl ates
Kits conpréosinegenis @ﬁih@bnrvﬁnthmayon@m mt t limfatiyD, ap¢ e B2am@are B0 2/ 06766

5 of the i f ][gqu]; . Su j i.Ns a
sui tabl e céc})nt ahh&”galF de&ﬁgﬁ%éﬁ%ﬁ Onsﬁsmg1 %? 't he eﬁtllcﬁl,’ &aﬁggé&éﬁﬁﬁggﬁgsude,
wi t hout | i miendadiwa, dsdnscabécbahowes et and labél forbe kit angbprimed instalctions for use

derivative t he nventlon ailored ac di,ng to. its
ot e oehe SONRARA bt &b Bl Yo i G e SR R e ing
print edo i ntht iniatieduns of dre kutsmchasi etgheo aearpﬁpmdermpam,aﬁmmcé sedaticnf tol theat

i nvention which ALe once, again ai | according to lo the intended use
of the kit PEFas %?noéwéh&gwgl ’?‘dté %Fﬁ 'éé’ent pain, to induce sedation, to
treat opiate addiction or wthdr avval and/ or to treat cough. EXAMPLES

EXAMPLE 1: Synthesis of N-But-3-Enyl, norbuprenorphine 15 To a suspension
of a-(1,1-di nethylethyl)-4,5-epoxy- EXAMPHERYdr o- 3- hydr oxy- 6-

nmet hoxy- a-met hyl , (aS, 5a, 7a) - 6, 14- et henonor phi nan- 7- net hanol

(nor bupr enBKAMPIsR 1{ 0. 2 g, OSyhthésiswif &N-Bay3iFngh) herdupreaolphinani an Al kal oi ds
(Tasmania)) in 2 nL of DM was added sodi um bicarbonate (0 146 g, 1.74

mmle) nd4br but en 64 t|on m xture
was stl rred at ]3)5“85?%1?10381@%&3}% etg’g)olggcfp? -%8[ A_ ¥ﬁr§2 3%536 20
concentr at melthbxy—a}ngeﬂgs $o.3)Fud &a)- 6,13@at¢had>nmrﬁﬁmnr7ememmbl (ﬂmebumaioﬁbl@ey\am gaken
up in 10 | oride and h 3x10,
resul ti ngn%% E IaYﬁ)@PICe g‘tﬁ“@ﬂ’”%@&;amwﬁ}ﬂ? ?m "(ﬂ?&g&dr educed
% essure t@dlzunebldab@napafad_oagb%pm?? @ir?ole)\r/]ﬂﬁﬂ throﬁb%lst%]lﬁédel((leddl: by ﬁfn@[b?“z (r)}g

is materja urifie rrratogr phy. on silica ge 0
met hanol | %TWPE&Y@“@HY”SF?%@)”%S g/ﬁ’ heyurs. aﬁea‘fﬂoé?ﬁ r?*l‘f@‘”bl’é@ﬁ“l“@&’ai‘)r oduct as
an of f sphi ¢iceliratel YShdsh Bfies Rlduébd gt fF&&H Al ﬂlféqwhwwmawa%ﬁ iPRe/t rum nl z

468. 3091 [MH j+, calcul ated 468. E 2. Receptor Binding Studies
methylene chloride and washed 3x1 0 mlL with water. The resulting organic layer was dried

(NazS0s) 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 éhloride) to yield 0.1 gram of the desired product as an off-white
25  crystalline solid. FAB High Resolution Mass Spectrum m/z 468.3091 [M+1]", calculated
468.3114.

EXAMPLE 2: Receptor Binding Studies

Delta; binding assay: The receptor source was a human recombinant cell line. The
30  radioligand used in the studies was [*H]-naltrindole. Binding reactions were conducted in 50
mM Tris-HCl (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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Delta2 bi nding assay: The receptor source was a human reconbi nant cell
line. The 3o radioligand used in the studies was [3H -naltrindole. Binding
react i onswaee®7sohducted in 50 mM Tris-HCl (pH = 7.4) comrcarusozgs766 niv
MyCl2 at 25 C for 60 minutes. The binding reactions were terninated by
rapi d V%CULS@‘IﬁMHfrfsﬁIIICIgBH@W 2) PnBn cg 10088 ot 8h$1 nﬁ@@'ﬂ%&ﬂz‘b" EXor 40 apped
onto the filters was termned an npared to control val ues. Kappa

bi ndi ng as s@yutesrh’léllerbm;ﬁrmchgnﬁu\rf@etm@a@d oy et Yasewnibiitratipn ote(glasy fitse. The
35 radi ol i AR, wSERadtbid Repph WelioShe 1SS hAHadhareaar (BLBlR s
reactions were coﬁ%ﬁcté%l ?er% 16%\6@07%'_83 USOZ?{%F% o Vil
Tris-HC (pH = 7.4) containi ng 10 mM MyC12 and 1 nmvl EDTA at 25 Cfor 60
m nutes. The bi A hindingassaysdse eprion sepiee iwas & Bupsn reegmbinaphedidives The r at i on
onto gl ass r%(ldlpl?grand ﬁéehtu?fhg stufRE{a8 {'e¥101tp'hﬁ19p9g\d9i§ 0O cHBR verd & 'aﬁct%

deterni ned and conpared to controfm_&ipues ling assay: e receptor
sour ce Was 54 mMrkis-HEdpHisi hdheontaéiing 16 md Mgab af 2iGior gﬁﬁdnu]@eJhP hinding

M T o- FCTiEe s EhrlRRRERRb i A B R b U P A RERGRE 0 °
bi ndi ng r émppédormio the fiders eranietatenkdopd cappated movumlfvalues.at i on ont o gl ass
fiber filters. Radioactivity trapped onto the filters was determ ned and
urman reconb naSto R astfi rRepeh RnASGRY S GRERhRcaf Y. e vas @
[ 3H] - noci cepcholrgancBuwdumtjpe sludics wemEHmcecepbm dBiodiag rdartiod§ wetescondckERESS buf ﬁr
(pH = 7,44) t r es. The
bi ndi ng reac i'ons Were}?perm ﬁ ]éa@ggrag{%% Aél?%lfllgﬁlt% 8§%§%n g?gf)ass

fiber fil tmeimstes. Rehibiaitg madtlynstwapmnhmmd(bytdp&l Yachume fifiratias onte iglasafiteed and

Cnang- pr usaBERLKiSordRl Bl Purolfl 87 B et -SL PRl R b e

| i gands are shown in Table 1. 20 Table 1 Conpound Ki values (nM Delta
Kappa Mu ORL-1 KBugnesnwaregdtemenet. 1@ing T hefig-BBis®1 8quakion. bRgrulinofthhbindin856 31

1.36 1190 sﬁllép %\Pt?lrvgrrfcl)urﬁlg )é{'eds owg mlflabﬁa 13 11 31.3

20 Tablel
Compound Ki values (nM)
Delta Kappa Mu ORL-1
Buprenorophine 1.9 0.157 1.33 218
Norbuprenorphine 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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N- But - 3- enyl nor bupr enor phi ne 113 15.4 0.224 2800 The bi nding data for

N- but - 3- enyl nor bupr enor phi ne i ndi cate highest affinity for mu, relatively
hi gh af f iwDtog/ofwse4 kappa, nodest affinity for delta and | owcaftiSomodargs f or
orphanin. Noteworthy is the activity for this conpound at the nu receptor
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5 EXAMPLE 3: Opioid receptor gl ndi ng an unct | onal profile for N-(3

But enyl ) - Nor bupr.enor phine; activity at the nu, kappa, .delta and ORL-1
receptors This PHS¥¥eP rriesitab spdrasapifipied (paasseshihe bipding apdfugetianals ¢ he

bi ndi ngo angrolfpb‘ﬁi@i 6 ptenorpRine LAPRY iR, 1053 DBBRESNHPRipRostithel trhe BitahyPT.
N- (3' - But enyl ) - nor bupr enor phi ne. The butenyl “buprenorphine derivative,
conpared t B“HJEW@H’&%HWE’F’ toapaged te QuRiproypianey Rasantenvally highgffingty dor e mu

recept or af‘géeﬂgpgnﬁfa%@rgas?& %frf]igit}f\%’t(ﬂgefkgh?fé KRR Ordeh t&eABR, PRhetibndl i

Functional profiling o nyl ) - nor bupr enor phi ne co

resul ted i Afte Na@RBwWenyBrnogpeesphisk campoundbaprssulied dred raak srdeRpotancy Phing

conmpound i§]g par gl @ﬂ%i : f i '&r . i th the

hi ghest efficdcy” ‘tzlflthgfhe (rail' tslgn S?ctg{:ngé%rgrl?%ﬁ%b tiag%lg%ﬁigéégﬁdé?ceﬁoﬁsdi ng

Radi ol itgandittl tiedrighes pffmegna e deismygeptarsed 0.2 nM [ 3H] - di prenor phi ne (Perkin
El mer, Boston, MA, 50.0 Ci/mmle) with 20 pg nenbrane protein (reconbi nant

mu opioid 20 receptor expressed in CHO Kl cells; Perkin Elnmer) in a final
vol ume of 800 | MyiQpioidgRéngplor Bigdiag M MyC12, 1 nM EDTA, 5% DVSO, 50 nivi

Trizma base, p "kt?décé?gan&%s@-taﬁkﬁgeméﬁ%ls@ﬁsg 064 ﬂ[ﬁﬁi};}i{gﬁl\lég&p%?e E iSsay

positive contr ol ncentration range "3x10-7 to . reactions
wer e per f oEheat, Bostas Mg .0neiithmple) yph 2p ik exeebpina pedeih Gecomntinaat mn opieid

t . Bi ndi ' t.er i nat ed. b id. filtrati t
96 el 1 Unetpipossetiar R st oot B asfRcimgl volihs 6370 ebfielsBosoaked i n
0. 5% pol yebiffdrgnd svI®IgCHi ¢ ¥ EDTAISYEBMSOY 50@M Mekzine baRfp M 7i4ngUalaRGednel |

ti ssue harvester (Brandel) followed by thre filtration washes with 500 |
i ce-col d bpﬁ@mg (%%‘T‘%eﬁewe%?‘f&%ff‘ss@f RsHye m?%ﬁ@éﬁﬂ%trweéﬂ%dodf‘m JéOC for

2-3 hours. Myi fAlIbresthio Bk dre pertdHnlel krPd-ap GRA Kb BbioplBRL Raed fak » h%@fo‘éinn El ner)
was added temperature. Binding reactions were terminated by rapid filtration 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, 50
mM Trizma base, pH 7.4). Unlabeled naloxone (Sigma) served as the assay positive control

35 (concentration range 3x107 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 onto 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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CHO- K1 cel lg,%mul?@é&ﬁtrm @bﬁ@ﬁ&atlbﬂrﬁ%é Lhak tc‘l‘PJ(Hﬁ'e M A0Qadlondiv&dbBGorhishifuer (5
mM MyCl12, 5% DVS Trizma base, Unl abel ed nal oxone (SI(?ITB

served as tMevelkpohypropyiese plates fardrht fﬁé‘PODQ temv@aﬂmrp aBinding repstiens werolennipgge
1x10-12;;M bl;/%odld RAGLL GRS 98"%3% l%g?l%?t}ﬁ%jﬁllt & pladh (’f‘ﬁ!kérd??ﬂm na X loegag pl ates

for 1 h at nper at ur e | reactl ns were te 15 by rapid
filtration p@bbthylgmnxml (Biga). fHarN@tlngﬁﬂ@efrformgd uqmgaat %WQIPwkaham‘)esm esoaked in

0. 5% pol yet Har vest i Was I 96, we I
tissue har\;g gé] le r?ié]g‘eﬁ‘f 1 onwa%%eg |ve”11pc tr@tbl on aa fﬂlg lﬁlt ﬂwat‘foo I

i ce-cold leUﬂd: mséa;uéﬁt@rdmelfai 50ec ford BB @6urs WEIRG pﬁ/WbB@ﬂhtﬂl&hd)r}’cd&kﬂaﬁE@aéScﬁﬁ}C for
2-3 hours. 1/well scintillation cocktail (BetaScint; Per ki n_El mer)

was added aPﬁ e A e LB A e soUPiEa R dacka. KapuieRut B¢ 1 miHnel | 20
D. ORL-1 Opioid Receptor Binding Menbranes were prepared fromrecombi nant

HEK- 293 icelp.s exyrIes Vi @dtme%tufrgmdl@)l oi d receptor-l i ke receptor (ORL-1)
(Perkin Elmer) were prepared by lysing cells in ice-

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 ml/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 nM [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
MgCl2, 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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cold hypotonic buffer (2.5 nM Mjd 2, 50 nM HEPES, pH 7.4) (10 m /10 cm
dish) followed by honopgenization with a tissue grinder/teflon pestle.
Menbr aneswaer®7ised | ect ed by 25 centrifugation at 30, 000 xPgTfusn2/dd566ri n at
4C and pellets resuspended in hypotonic buffer to a final concentrati on of

1-3 ng/ r rotein
ass agg r eryag ed%@%ﬁ{isﬁueg}%\% %ﬂg{ é %rtd%ﬁ Z? r?tgar? 9%@%@%@% ‘J&lﬁhﬁlqm{h@to? 1 epCRL 1
recept or nebidiimyiedieneritergtlaesederatubsafi€ntyRittd at S@rantdr b3 rhdunsg Fﬁﬁaﬂ)&mllus ed 0.1

nM [3H] - noci ceptin (Perkin El.mee: 8¢ .7 30 G/ |e) with 20, rane

ot ot ot 1 SRR oGRS aoitE W ec) mhah s BN PRI P SIS EIoRad ot EDTA,
5% DVSO, S0ropMddnPlod.l maikiwéell4) . Unl abel ed nociceptin (Signma) served as the
assay positive control (concentration range 2x10-7 to 6x10-13 M. All

ti f din, | lates for 2 h at
;gg(r:n Itgpr;er {ﬁr epr“" ?mlﬁp gﬁ&%?‘“dé?%ﬁl?&%ﬂggﬁgysﬁyprgplez flolrtratl gn
to. 96- wel | U L | at 35 k 0. 5%
i LG SR N e O Ao
PCT/ US02/ OGgfkyingr géh’l!ﬁh thelordes h'l?ovh?tbyfeﬁf e lrfdﬁrat%ﬂ%hl)coﬁ&hﬂraﬁwﬁﬂ (®¥6s NERE

filtration washes wth 500 | ice-col nding buffer. Filter plates were
subsequent IRl @826G@pg/BDduf $P2@ugrhéanrse or Pi0f 2 wefall Delid)imentheanstprdtéiag ilon

Tops Count - iRy, 3 ' e PR SR B L BB B B RPN o T o
Assays 10 RMAUEORD0 hBOSERFIEYE DA i THSPParv®membRANEsHIRA (P pl/well)

sequentially mxing the follow ng reagents in the order shown to yield the
i ndi cat ¥d quqéllanFcf%rmeléﬁﬁﬁébalbrvvsweﬂ(nplw@y@np plagreontainipg 39 gl ¢ff 20x ppncepirged g/ 1

0-55 i [ 350 G BERSE bep AR AEorRiap! Gl s har DY o ARG,
HEPES, pH J-49,56h Mcie‘inké'mh@raaqbalpeldepm@t foe Signa) tséroed z(slm)assdywekltlye 15 was

transferr e%&ﬁ@ol? ﬁ)r%%llh Q%IP%%déltaggh YRI2P ¥J %Ponapgs &??es ? %eehz cs %Qre of 20x

concentrate 0CcK so of conp ound or app pr epar ed
i n DMVSO. Unhcmbeibéﬂ)rDAM.i@at robma&nﬁ@&urelWh dhalking rMacmns ek tbimunamuby napidal |

from Si gna) rved tive trals. for  th a, delta
and R TG sy SRR BT Ges ERBED Gk o e APRBY 50 i
at room t enpemaslyag fwwedg&}akﬂea gliraRe@®hdhowitheo Ry L i6d-661d aineﬁlg ByffErapd ehM
NaH>PO4, 10 mM NaHPOs, 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 from both binding and functional assays were analyzed using the curve fitting

functions in GraphPad PRISM™, v. 3.0. Data were expressed as mean + S.E.M.
F. Opioid Receptor Binding Results

(i) Mu Opioid 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.

(i) 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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20 filtration onto 96-well Unifilter GF/B filter plates (Packard) using a
96-wel | tissue harvester (Brandel) and followed by three filtration washes
wi th 200 woioes7used d bi ndi ng buffer (10 mM NaH2PO4, 10 mvVieRaalspide7epH 7. 4) .
Filter plates were subsequently dried at 50C for 2-3 hours. Fifty |I/well
scintillati t 3j It IMWBS o I e

count ed S?n @ngggr‘%lu%gg% %ﬁﬁp?%l? w\lé?bn:ibg?wel I .c}gig ?’é‘ﬁ’%gﬁ‘d bot %ngﬁidi ng
and funct i driint thes the duigeylaeryaivg whigh gaveragKitvalue ofip:3é nM. t Therkgppafapi@idi ons i n

G aphPad P %MM;' ; ssed as nean + S EM F. Opioid
Recept or Bﬁjﬁ ng généﬁ?lgmfﬁ?g Wﬂﬁdﬁg%ﬂ%bept or Binding Results
Buprenorphine and its butenyl derivative were equipotent in this assay with
K; val ues §0) ofDeltafdpioidReveor BindingBestits vel y. The mu opioi d receptor

bi nding summary is outlined in Table 2, (ii) Kappa Opioid Receptor Binding
Resul ts The nal d¥gAdoxs sontrad perfsmed writhinthesexpedted rapgey L hg Rinding afiinities &rer age
Ki val ugy oftudrehorpRic YR BRH0ERA RApRRFLHIORLAGTERA o5 M Fasckiely AHdG e

bupr enor phi ne was 0.036 nM which is ap(;i)(om mately 10 times nore potent than
t he but enylopéud regeptpshindipg wmmpmy is qatliced inalabde bf 0. 34 nM  The kappa opi oi d
receptor binding summary is outlined in Table 2. (iii) Delta Opioid

Recept or Bimgi n@lfﬁﬁ%ﬁiﬁidﬁ&eﬁ%k%xﬂﬁ%gﬁ@ﬂt@' performed wi thin the expected
range. The binding affinities for 10 buprenorphine and the butenyl

bupr enor phi ne wamhe néei&paih sss3oEnttM 208 PEpichMel wiue BRG.30 @M. aThetiaed 1 ecept or
bi ndi ng sum%?r§ i s out Ipi ned in Table 2. (iv) ORL-1 (;&ioi d Recept or_ Bi ndi ng
Resul t s Thetigessderuprengepding apd i desivatieiera?q g 1026 nd regpectielofThe ORY--nm
The bi ngy ng O@J,iﬁirégef)ﬂogginﬁﬁ%%gﬂg&gw@mea%mi_ts derivative were 40 and
1025 nM respectively. The L- 15 1 opioid receptor binding summary is
outlined in Table 2. Table 2. In-Vitro Binding Profile Binding K, Val ues
(nM M K, ¥abpp2a Ki Delta K; ORL- 1 pVitro Binding Profile

Binding K; Values (n)
Mul, | Kappal; : Deltali; : ORLAK;

Campound
Nalozone Control | 12402 | 37409 | 625:188 |  nd
Hociceptin Cantrol nd nd nd 0.30+0.01

Buprenorphine | 0.3040.14 30.83510.008 B.6+1.4 4018

~ H43"-Butenyl)-
. norbuprenerphine

0.38+0.12 | D.34:0.05 | 3654134 | 10254214

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, delta and ORL-1 opioid receptor functional summaries are outlined in
25  Table 3.
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Conpound Nal oxone Control 1.28.2 3.70.9 625168 nd Nociceptin Control nd nd
nd 0. 30001 Buprenorphine 0.300.140.0360.006 6.61.4 408 N-(3 -Bu#enyl)-

0. 380. 12 wo346ms@b 365134 1025214 nur bupr enor phi ne 20 (vpcOaisez/es7Recept or
[ 35S] GTPyS Bi ndi ng Functional Assay Results The butenyl derivative did not
di spl ay as fjygs potency to than,gﬁ‘g gﬂ&ﬁmbﬁ’ntotﬁ?e functional assay as
buprenorph| ne. However, the bdrenyl s slightly nore

ef fi cacious at the mu} kappa and C]:ilunc&nnmen@mm@(nmNone of the effica
val ues exceeded 50% | The da and ORPeli% _opi i d reftdpt or
functional summaries ar&sout F’P”‘ﬁ‘éd |“ﬁ’ﬁv A5EFap||e ESv 2 1EMRNEY ()2F8F 05 Ehcecy

(9]
<

PCT/ US02/ 0676622 ¥ah1-e—3—+ F24E - - o—Fur &y 3»: Pr-of P8 hnet i opat % p S
Activi n M1 Kameo doetot p 10RL- 1 1w00dEslo f fiicacy BECsaw Efficacy ®Csp Effitacy
EGSa Ef fi cacy—Cenpeupd—95-DB—4h 964691593 96 Mut-+Enk—86-Nee

—

DAMGO Cont r ol 'qug;g{ 1000% nd nd nds 1 Noci gephd nind nd|oeb:d: 65GobQe2
100+0% Cont+-ol Contrpl nd 1379 1000% nd nd -t E  Met-Enkephalin
Control nd nd 99932 100Q9% Buprenlorga_bi nenfo490. A8 121% 0/56Q. 17 110% 3. 30. 3

121% 325123 363FH°E ¢
" Met-Enkephalin
' Control

nd nd ‘ 93122 | 1000%

Buprenorphine | 0454008 ; 12+1% | 0563017 ¢ 1140% 33403 1281% | 325+123 © 3BH3%

 N@Butenll- | oop00 | oguw | tos4 | tea1% | 3249 | a7e0% | 44849 | 1940%
norbuprensrphine
Table 4. In-Vitro Pharmacological Profile
10
i Functional GTPgS | Functional GTPYS | Functienal GTPgS | Functional GTPgS
Binding K; Values {nM) Activity (nk) Activity (nM) Activity (nM) Activity (nh)
Mu K; Kappa i, : Deltalf; | ORL1K; Mu Kappa Delta ORL-1
' ECsy | Efficacy | ECse | Efficacy | ECs | Eificacy | ECs | Efficacy
Compound 9% DAMGO % U-69,593 % [HekENK % Nocl
Naloxone Control | 1.2402 37439 B25+168 nd nd el nd ne
DAMGO Control nd nd nd nd 130411 | 10040% nd nd nd
Neciceptin Control nd nd nd 0.3040.01 nd nd nd 0.6040.21¢ 100+0%
189,593 nd nd nd nd nd 3748 | 10020% | nd nd
MetEakephalin | oy nd nd e nd nd 8322 | 1000% |  nd
Buprenorphine | 0.3030.14 {0.036:+3.006 6.6+ A04R  [0.4540.08; 12+41% (0564017 ¢ 1140% | 3.340.3 ¢ 12+1% | 3254123 ¢ 3683%
N-3"Butenyl)-
" porbuprenorphine 0.3840.12: 0.3443.05 | 3654134 : 10254214 | 3.040.9 | 28+4% 19+ 16+1% 3249 4740% | 448449 | 1942%

These experiments show that the N-(3’-Butenyl)-norbuprenorphine 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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Ff F N(3-Butenyl)- 3.00.9 1 28+4% 19+4 16+1% 329 470% 448+49 19+2%
nor bupr enor phine Table 4. In-Vitro Pharnacological Profile 10 Binding K
Val ues (rWp oBomsed onal GITPgS Functional GIPgS Functional @GCRPgS0FT6¢ i onal
GrPgS Activi (nM Acti vi (nM Activi nMActivi (nM M Kl Kappa K Delta

K ORL-1;K M1 K ]@n

Effi cacy EOSanE tlgﬁélfryab ogpmela%%bél\/[}%gﬁ cggnij g m&%ﬁk%ﬁ%l F%al oxone
Control 1. Zepeptogs m@egamzmg»rdm ofipbtenty fieu rckapIBEVBIaCOARE ). h\ﬁnln(ﬂlertdondd .
13011 1000% I n
0. 600. 21 100 ngg}ﬁ}@s g %3%8% '!\%%?%Il ??chg@} bg‘bffﬂgrgﬂgo%%r oﬁ %gd oy %éi}.‘[é )

Met - Enk e phalotent aidherrau,rkappechnd diel@oretepddrs,mespoctB2ly 2 The Bighérbd pienorhipe p(litdtcphl ne

0. 30-10. 14 6 4 ? %, 110% 3 12+1%
325123 136:3»%}%2%%%6 9‘1 E%éféf“‘?‘d’ g% ggig‘%e’g%éé ag‘ée %%bg%‘é% : 51 o4 00 9 1
281% 19% 1&1%3ﬁ9kapm%xdldm9e({eptb9é2%1srﬁ®rmqneﬁinmiqnislanme'ﬂhlmme@men%)ant S

how t hat t N3 b ds the sane  receptors as
tS hg\lvbup?enoﬂr.|0 Oun?%starc ypa%lfﬁrﬂor ; ‘7\‘91 Hﬁ‘g‘ﬁﬁ%‘r]%°§%ﬁ§?38§“g§°é&§?@ﬁ@?phl ne
15 has a lower binding affinity for all of the receptors except for

where they are equi potent. Buprenorphine displays the highest affini ty for
t he kappa receptor, foll owed by nu, *del t\a and

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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ORL- 1, whereas, the butenyl derivative binds the nu and kappa receptor

equi potently, followed by delta then ORL-1. 22 WO 02/ 070524 PCT/ US02/ 06766
5 Functi owaloep7osbupr enor phine and the butenyl conmpound hareTagoniets ef fects
at the receptors in the sanme rank order of potency (nu > kappa > delta >
ORL-1). sWile the two conpounds are eg§ARfy ent at the ORL-1 receptor,
buprenorphine is 6-, 31- and | I-fold nore potent at the nu, kappa and

del ta recepm@nﬁrlggfgﬁpﬂﬁyﬁiy. The hi gher buprenorphi ne potency is not
reflected i'n the efflcacy rank order. The butenyl derivative is slightly
nore efficacious io at e mu, kap and delta receptors. It is the nost

ef fi caci ous- at @HgmH@P ?@%@%ﬁ @%?@a Bot h conpounds act as parti al
agoni sts with none of the efficacies exceeding 50% of control. * * 15 The
present invention is not to be [imted in scope by the specific enbodi nents
descri bed herein. Indeed, various nodifiegations of the invention in
addition to those described herein w becone apparent to those skilled
inthe art fromthe foregoing descrigfion and any acconpanying figures.
Such nodifications are intended to faIL wi thin the scope of the appended
clainms. 20 Patents, patent applicatiens, publications, procedures, and the
|ike are cited throughout this application, the disclosures of which are

i ncorporated herein by reference i their entireties. 23 WO 02/ 070524

PCT/ US02/ 06766 5 CLAIMS WHAT IS N AINEB I'S: 1. A conpound having the
structure: NHH...%11{{CH3 OH ¥ H'CH3

HO H OCHs

a pharmaceutically acceptable salt, ether derivative, ester derivative, acid derivative, aqueous,

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

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

(b) an adjuvant;

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

15 (h) a disintegrant;
(i) an excipient;
() afiller;

(k) a flavorant;
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a pharmaceutically acceptable salt, ether derivative, ester derivative,

aci d derivative, aqueous, enantioner, diastereoner, racemate, pol ynorph,

or sol vatwotoperesef. 2. A conposition conprising (a) a conpolnsozass7eef i ned

inclaiml. 3. A conposition as defined in claim?2, further conprising:

(b) an adjuvant; 10 ()Cagélﬁhgaa%éﬂti oxidant (d) a buffer; (e) a carrier; (f)
[ 5

a colorant; (g) a dai'luent; h) a disintegrant; (i) an excipient; (j)
afiller; (k) a flaopalybricapy WO 02/ 070524 PCT/ US02/ 06766 5 (1) a gelling
agent; (ma |ubri Ca'thjaﬁéﬁlra . L@l izing agent; (o) a preservative; or
(p) any conbination of any o e fToregoing. 4. A conposition as defined in

claim 3, conpri si ng (ana preseatadive;@cept or agoni zing effective anmobunt of said
conmpound. 5. A conpqgsjt.i fi } im4, wherein said opiate
receptor is ag recggiéor#’.%&gsﬁ% g’oorigg%gﬁtﬁ%ﬁ)k%mgéfi ned in claimS3,
conprisinggan a I f f ' . .said. . A

conposi ti o?’f as gg{;@ﬁéﬁﬁ;‘nﬁas g?%ewl%l%g%%@{mﬁ%ﬂgd? éagﬁ{é?e&]g&%g?%%%A ve anount
of said ceifigstunanoudt ofsagicoppsiad.on as defined in claim 3, conprising an
anti-tussive amount of said conpound.

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

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

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/ml to about 10

ng/m! of said compound.
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9. A conposition as defined in claim3, conprising an opioid

w thdrawal -relieving effective anount of said conpound. 10. ' A
conpositiwp oa®7defi ned in claim 3, conprising an opioi d aadiratsSones7sel i evi ng
ef fective amount of said conpound. 11 A conposition as defined in claim1,
conpri si ng;$0% I conposition as
defined i n1%I m%ﬁlilmésg %P@?ﬁ‘g%“% Sm 593({\%2?9 g‘al d conpound. 13.
A conposition as defined in claiml, conprisin 9@6or nore by wei ght of
said conpbund.A pait dgragestepe aF defyed alsclaa@flﬁn@&pcteg fr@lrrafihprg@up comistingoing sai d
conpound 'ﬁbl@@%ﬁ?%ﬁsuk?%ﬁu%&' Wde}sogéﬁﬁlbﬂﬁnl% g%fefﬂl'%l@t‘i&@@% dfncentration
of from about to abol id conmpound 5 WO 02/ 070524
PCT/ US02/ om%eralﬁsspemlmsa thas;émg@res,onmr@d) mpsosbllﬁgld@wmsxamu&ﬂs defi ned
in claim?2, I ed from

t he group conslecs@l %gi"g %Fbe{e? tﬁh@?’gﬁ%%tg%gh (ﬁ’ uédgcson%%ls\/\g}ér S,

granul es, sterile Parenteral solutions, sterile parenteral suspensi ons,
elixirs, tlhct uhasit depagedions andafipedin claimddi whishisgyustaigedysleascamisdasage

aut oi nj ect gf,devi ces, suppositories, transdermal patches, and a |yophilized
conposition. 17. A unit dosage formas defined in claim15, which is a
sustai ned rel ease unit dosage form 18. A unit dosage formas defined in
claim 15, bnpra gnihdessgofpen andafisedin dgindit castprishe § 0% mprse Arweight of Aaidni t

dosage for ufgfined in claim15, conprising 90% or nore by weight of
said conpound. 20 A unit dosage formas defined in claim15, conprising
99.9% or nore b ght of said conmpound. 21. A nethod of stinulating

opi ate reckbt or umhd%agfaﬁorrém definediimedpim 8y eaptprising 98 %ars e by weighirafsiidg
adm ni steréd;gg)d%mp opi ate receptor agoni zing effective anmount of a
conposi tion as

20. A unit dosage form as defined in claim 15, comprising 99.9% or more by weight of

said compound.

21. A method of stimulating p opiate receptors in a patient in need thereof, said method
comprising administering a p opiate receptor agonizing effective amount of a composition as

defined in claim 2 to said patient.

22. A method as defined in claim 21, wherein said administration is selected from the
group consisting of oral, intravenous, intramuscular, subcutaneous, transdermal, pulmonary,

ophthalmic, transmucosal, and buccal administration.

23. A method as defined in claim 21, wherein said method provides said compound in an
amount sufficient to achieve a maximum blood concentration of about 10 ng/ml of said

compound.

24. A method of preventing pain in a patient in need thereof, said method comprising
administering an analgesic effective amount of a composition as defined in claim 2 to said

patient.

25. A method as defined in claim 24, wherein said administration is selected from the
group consisting of oral, intravenous, intramuscular, subcutaneous, transdermal, pulmonary,

ophthalmic, transmucosal, epidural, intrathecal, and buccal administration.
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defined in claim2 to said patient. 22. A nmethod as defined in claim 21,
wherein said admnistration is selected fromthe group consisting of oral,
i nt ravenowe,02iomiseanuscul ar, subcut aneous, transdernal, pulPEDAENY06766

opht hal m ¢, transmucosal, and buccal adm nistration. 23. A nethod as

def i ned i Mgl ai M2hod Y0RERLA A MEUROGRIR MRS (26Vidks SATOAHRS s A1

amount sufficient to achi eve a maxi hum bl ood concentrati on out 10

ng/ M of sahelnt sefipenitelachiere a mamistunobiood conceniration pitpbpul 1P ngmigosaidi ent i n
need t her eggﬁentsai d nmethod conprising adm nistering an anal gesic effective
amount of conposition as defined in claim?2 to said patient. 25. A

nmet hod as defined in claim?24, wherein said admnistration is selected from
the group2Gonsh gieihed obireaiing painiima patigaiio necd thereefageissmerhed compuisingt aneous,

t ransder mal 4. ] j . hecal ,
and buccal gldart%ll ?nfg{ﬁ?}s?%]%%ﬁ?lgﬁs?p%%g% %57 8@@%%@?%@2& 8%%2%@1%%& %Aga?réet hod as
defi ned i npatleai m 24, wherein said nethod provides said conpound in an
amount sufficient to achi eve a nmaxi num bl ood concentration of about 10

ng/m to sgdd Rkt ddied b dBLMOS WALk AL HiRaih i gu&tetazf;d'{#ﬁ&_ in need

t hereof, sald nmethod conprising admnistering an anal gesic ective
anount of gouprpsisting efreralsingefenousdiniramesdcalemsibcntangmis drangtermhd pulmegry, A

net hod as gﬁftﬁa'i'rﬁfé ﬁ&sﬁh@s@%ﬁ’bmgxﬁhiﬂisﬁﬁiﬂ. adm’ nistration is selected from
otal, 1n

the group consisting o ravenous, intranuscul ar, subcutaneous,
transdermal, pul nonary, ophthalmc, transnucosal, and buccal

admi ni st r a%-on. A awthod agrdefingd ineelainieX7, whereinisaid Ingethed Drovides szid icompetind imant hod
provi des sgj LR gount .Gl . i Q. <; mum bl ood
concentr at iﬁ%ﬁm@@!ﬂé@%ﬁiﬂo ﬁ‘{ﬂl‘““?g? }ﬁ% to s%@gé E%ng%r?{e&%?ﬁ %%SmAl%rT@( otg@gg defi ned
in claim2fgtiewherein said pain is noderate or severe. 31. A nethod of
sedating a patient in need thereof, said nethod conprising adm nistering a

sedating efq ect \ wenRAQY BLarRl i SATPORhrk ARaiBSatl S hO&Matl Br Glgbm 2 to said

patient.

31. A method of sedating a patient in need thereof, said method comprising administering

a sedating effective amount of a composition as defined in claim 2 to said patient.

32. A method as defined in claim 31, wherein said administration is selected from the
group consisting of oral, intravenous, intramuscular, subcutaneous, transdermal, pulmonary,

ophthalmic, transmucosal, epidural, intrathecal, and buccal administration.

33. A method as defined in claim 31, wherein said method provides said compound in an
amount sufficient to achieve a maximum blood concentiration of about 10 ng/ml to said

patient.

34. A method of treating cough in a patient in need thereof comprising administering an

anti-tussive effective amount of a composition as defined in claim 2 to said patient.

35. A method as defined in claim 34, wherein said method provides said compound in an
amount sufficient to achieve a maximum blood concentration of from about 20 pg/ml to

about 10 ng/ml to said patient.

36. A method of treating opioid withdrawal (abstinence syndrome) in a patient in need

thereof comprising administering an opioid withdrawal-relieving effective amount of a
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32. A nethod as defined in claim31l, wherein said admnistration is
selected fromthe group consisting of oral, intravenous, intranuscular,
subcut anewo2/0tesansder mal , pul nonary, ophthal m ¢, transnrcagso2/o0&pé dur al |
i ntrathecal, and buccal adm nistration. 33. A nethod as defined in claim
31, wherei ound in an anount sufficient to
achi eve a %@Sﬂo ﬁt‘m@ %%%X%ﬂ??%??%ﬂ tﬁﬁﬁgbout 10 ng/m to said patient.
34. A nethod of treating cough in patient in need thereof conprising
admi ni ster $hg ahmetndias fefined iﬂeclfémﬁécwh‘?f@méﬁéﬁmhoéﬂ”@ﬂ%ﬁ%@ﬁ@@i’%ﬁddsardef| ned
in claim 2,0, %iﬁm%ttd é‘cgjeve 2 thraxith ﬂ?lglbg’djc&%erﬁil%ﬁbrp@tdab%)ﬁ't 1©) Rl 13 4aig Wher ei n
sai d method provides sal conpoun In an anount sufficient to achi eve a
maxi num bl padgniconcentrati on of from about 20 pg/m to about 10 ng/m to
said patient. 36. A nethod of treating opioid wthdrawal (abstinence
syndrone) g a &ﬂfe{h%ﬁfof%réhtiﬂ?%ﬂloldtéaﬁfct%&{m ?ﬁﬁéﬂtﬁlﬁ@d@féf@oﬁb(ﬁﬁﬁf ln%g an opi oi d
w thdrawal -relieving e ve anount 27 WO 02/ 070524 'PCTFUS02/ 06766
conposi t i opAneisisigeing sveaddictiontedievimpeffeotivampupbefisaempogtion & defindddul clasn def i ned
in claim3f W&Lgfﬁ” sai d net hod provides said conpound in an anount
sufficient to Ieve a maxi mum bl ood concentration of about 10 ng/m to
said patient. 38. A nmethod of treating opioid addiction in a patient in

need t hered? codrprethor agdefingdrinmlaimaisi wherein said aheghod rovides said corgpamd deat ve
anmount of ?‘Q!mg:ﬁ 9. A
met hod as %3 I ne {H%\ﬂtc %@%Vggiﬂ \?\ﬁ%rrﬂe}glﬁgcisg(% I&atl{’{po rovpgg/sﬁrs}alsaécorrpound

in an anopattentsuf fi ci ent to achi eve a maxi num bl ood concentration of about
10 ng/mM to said patient. 40. A kit conprising a conmposition as defined in

claim2, apgl a £RAL&hPRing d ARfpositidNg defifi'ih Yakh 84hdaQbniREr, 1288, and

instructions for use.
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