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priority fromU S. Application Serial No 10/936,431 filed on Septenber 8,
2004 5 The present invention relates to qu/nedicaI uses of 6-nmethylene
mor phi nans such as nal nefene. In PCT publication WO 03/ 097608 we have

descri bed a nquﬁéﬂﬁ%E erﬁggﬁﬂtﬁ%gsuagﬁ«?Emgﬁh%%Eﬁ%d 0 i%ﬁ?]hﬁkfo&%”pounds’
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antagoni st activity. It was first patented in U S. Patents 3,814,768 and

3,896, 226 (both in the-ﬂﬁg%xﬁgrgh?ﬁﬂﬁﬂij %§ﬁ&ﬁ§L§e LPARRRSAH NPr @ variety

: fori
of nedical uses. The use o nefene to treat arthritic disease or
associ at ed 10/936,431 filed on September 8, 2004
5 The present invention relates to new medical uses of 6-methylene

morphinans such as nalmefene.

In PCT publication WO 03/097608 we have described a number of new

medical uses of opiod and opiood-like compounds, including naltrexone.

Nalmefene (6-methylene-6-desoxy-N-cyclopropylmethyl-14-
( 10 ydroxydihydronormorphine) is a long-acting, orally available, potent narcotic
| antagonist with pure antagonist activity. It was first patented in U.S. Patents 3,814,768
and 3,896,226 (both in the name of Fishman).

It has been proposed for a variety of medical uses.

The use of nalmefene to treat arthritic disease or associated
15 inflammation is described in U.S. 4,863,928 (Atkinson assigned to Baker Cummins).
Among the conditions said to be treated are rheumatoid arthritis, juvenile rheumatoid
arthritis, osteoarthritis, ankylosing spondylitis, psoriatic arthritis, acute gouty arthritis,

Reiter's syndrome, bursitis and tendinitis.

In U.S. Pat. Nos. 4,877,791 and 4,923,875 it is disclosed that pure
(20 narcotic antagonists such as nalmefene and naltrexone may suppress histamine release

from mast cells found in the bladder walls and the skin.

U.S. Patent 4994466 (Sherman assigned to Baker Cummins) describes a
method of treatment for mulﬁple sclerosis which may achieve symptomatic relief,
prevent recurrence of thev symptomatic phase and induce remission. In keeping with

25 this object it discloses the daily administration to patients suffering from multiple
sclerosis of from about 1 to about 100 milligrams of a pure narcotic antagonist, e.g.,
nalmefene or naltrexone. The oral route of administration is preferred for patient
convenience, comfort and safety, but parenteral and other methods of administration

may be utilized.
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and/or lithium to treat mental or emotional disorders characterized by depression,

obsessiveness, depression with anxiety, mania, manic depression, depression with
manic episodes, and depression concomitant with an illness causing seizures which are
10 inhibited by carbamazepine, or a combination of any of these mental or emotional

illnesses, or mental or emotional illnesses with seizures

\ U.S. Patent 4873076 (Fishman) describes methods of inducing
anesthesia or conscious sedation by administration of benzodiazepines in combination

with opiate analgesics including nalmefene.

15 U.S. Patent 4880814 (Frost, assigned to Baker Cummins) describes the
topical administration of nalmefene to the nasal passages of a patient suffering from

allergic rhinitis in a pharmaceutically acceptable liquid vehicle

U.S. Patent 4946848 (Tuitle, assigned to Baker Cummins) describes a
method of treating pruritus, whether antigen-induced or disease-induced, by orally

20 administering to the subject from about 1 to about 25 mg of nalmefene

Apart from its utility in antagonizing the sedation, respiratory
( depression and other actions of opioid agents, nalmefene has also been found useful in

treating diverse conditions such as hyperkinesia in children (U.S. Pat. No. 4,454,142),
senile dementia (U.S. Pat. No. 4,511,570), sudden infant death syndrome (U.S. Pat.

25 No. 4,639,455), autoimmune diseases (U.S. Pat. No. 4,857,533), arthritic and
inflammatory diseases (U.S. Pat. No. 4,863,928), interstitial cystitis (U.S. Pat. No.
4,877,791 and European Publication 367533), allergic rhinitis (U.S. Pat. No.
4,880,813). In U.S. Pat. No. 4,923,875, there is disclosed the utility of topical
nalmefene in treating urticaria, various eczemas, and other mast cell-mediated

30 dermatological disorders, but not the use of oral nalmefene in systemic mast cell

disease. In PCT Application No. US86/02268, it was disclosed that nalmefene is
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of "enoti I &H%P ss" associated wit post traumatic str Tols and in
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an 5 opioid antagonist, nal mefene being nentioned, in conbination with one
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Baker Cumm ns) descri bes the
U.S. Pat. No. 4,863,928 discloses a method of treating a human or

animal patient suffering from an arthritic disease which comprises the daily

administration of the narcotic antagonists nalmefene or naltrexone.

U.S. Pat. No. 5,086,058 discloses a method for treating alcoholism. The
10 method involves having the patient drink alcoholic beverages while nalmefene, an

6piate antagonist, blocks the positive reinforcement effects of ethanol in the brain.

Elevated insulin concentrations have been reduced, for a period of a
few days, in a select patient population of four women with polycystic ovary syndrome
with Acanthosis Nigerians, by administration of Nalmefene (J. R. Givens et al; J. Clin.

15 Endocr. & Metab. 64/2, 1987, pp.377-382). Itis reported that nalmefene has relative
receptor binding characteristics similar to naltrexone, but of increased potency and
without hepatic toxicity. This report covers concentrations of insulin and glucose, the
insulin glucose ratio (I/G) as a measure of insulin resistance, as well as growth
hormone (GH), luteinizing hormone (LH), follicle stimulating hormone (FSH),

20 dehydroepiandrosterone sulfate (DHEAS), cortisol, testosterone and prolactin (PRL)
levels during the study. This report does, however, not report any values on blood
lipids, i.e. free fatty acids (FFA), triglycerides (TG), and any of the cholesterol

fractions.

U.S. Patents 5878750, 6262062 and 6528520 (Clemens) suggest the use

25 of nalmefene to treat chronic heart disease risk factors.

U.S. Patent 6004970 (O’Malley) suggests the use of naimefene in
helping to quit smoking.

U.S. Patent 652225062 (Levine, assigned to the University of
California) teaches treating pain in humans using a combination of the kappa-opioid
30 nalbuphine, in a relatively low dosage, with a low dosage of an opioid antagonist

selected from naloxone, naltrexone, and nalmefene.
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“Recent advances in the research of neurodegenerative diseases of the
10 central nervous system have revealed that the opioids may play a role in modulating
the expression of inflammatory factors such as proinflammatory cytokines, free
radicals and metabolites of arachidonic acid in microglia and in the mediation of
immune-related neurodegeneration, Adv. Exp. Med. Biol. 402: 29-33 (1996); Mov.
Disord. 12: 855-858 (1997). Naloxone, a morphine antagonist, is disclosed in J.
15 Pharmacol. Exp. Therap. 293, 607-617 (2000) to protect rat dopaminergic neurons
against inflammatory damage through inhibition of microglia activation and

superoxide generation.

The potential for the development of tolerance and physical dependence
with repeated opioid use is a characteristic feature of all the opioid drugs, and the
20 possibility of developing psychological dependence (i.e., addiction) is one of the major
concemns in the use of the treatment of pain with opioids. Another major concern
associated with the use of opioids is the diversion of these drugs from the patient in
[ pain to another (non-patient) for recreational purposes, e.g., to an addict. Thus, it is
desirable to provide opioid and opioid-like compounds useful for the prevention or

25 treatment of various disorders as described herein.

Aerobic organisms, which derive their energy from the reduction of
oxygen, are susceptible to the damaging actions of the small amounts of Oy, OH and
H,0, that inevitably form during the metabolism of oxygen, especially in the reduction
of oxygen by the electron transfer system of mitochondria. These three species,
30 together with unstable intermediates in the peroxidation of lipids, are referred to as
Reactive Oxygen Species (ROS). Many diseases such as, but not limited to,
Alzheimer's Disease, Parkinson's disease, aging, cancer, myocardial infarction,

atherosclerosis, autoimmune diseases, radiation injury, emphysema, sunburn, and joint
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Acant hosis Ni Rpmeosipsts arlff}ygﬁ’ﬁ? nﬁfﬁbﬁ%‘ﬁ%ﬁ %cgﬁi&%’rﬁa‘é&&%ﬁ%ﬂ\é\% et al; J.
ain. 755; d. Arzimanoglou A et al. Epilepsy and neuroprotection: An illustrated review

article. Epileptic Disord 2002,3, 173-82; e. Seidman MD et al., Biologic activity of

mitochondrial metabolites on aging and age-related hearing loss. Am J Otol 2000,

10 21(2):161-7.) are linked to damage from ROS as a result of an imbalance between
radical-generating and radical-scavenging systems - a condition called oxidative stress.
The discovery by McCord and Fridovich (McCord, .M. & 1. Fridovich J. Biol. Chem.
1969, 244:6049) of the superoxide dismutase (SOD) activity of erythrocuprein,
together with the finding that almost all mammalian cells contain SOD, suggests a

15 physiological role of at least the central ROS, superoxide.

TNF-« (tissue necrosis factor), a cytokine that plays a critical role in
eliciting the body’s inflammatory response and is present in abnormally high levels in
the joints of individuals suffering from rheumatoid arthritis, has been implicated as an
immune modulator in the immune system. Inhibitors of TNF-« have been shown to

20 halt the progression of cartilage destruction and relieve the symptoms of severe
arthritis. Approximately 30% of moderate to severe arthritic patients are not
responsive to these treatments (Feldman M, Maini RN, Discovery of TNF-« as a
therapeutic target in theumatoid arthritis: preclinical and clinical studies. Joint Bone
\ Spine 2002, 69, 12-18; Lipsky PE, et al. Infliximab and methotrexate in the treatment
25 of theumatoid arthritis. N. Engl. J. Med. 2000, 343 1954-1602). Animal studies in
association with studies conducted in humans indicate a potential role for TNF
modulation in Crohn’s disease, ulcerative colitis, insulin resistance, multiple sclerosis,
multiple organ failure, pulmonary fibrosis, and atherosclerosis (Newton RC, Decicco
CP, Therapeutic potential and strategies for inhibiting tumor necrosis factor-a. J. Med.
30 Chem. 1999, 42, 2295-2314). Biswas P, et al. reported that TNF-¢; drives HIV-1
replication in U937 cell clones (Biswas P, et al. Tumor necrosis factor-alpha drives

HIV-1 replication in U937 cell clones and upregulates CXCR4. Cyftokine. 2001,13,

55-59). Liver damages are associated with TNF-a: release have been reported

recently (McClain CJ, et al. Advances in Alcoholic Liver Disease, Current



15 Endocr. & Metab. 64/2, 1987, pp.377-382). It is reported that nal nefene
has relative receptor binding characteristics simlar to naltrexone, but of
i ncreased WoEWAREP1Ghd without hepatic toxicity. This rePeFUSHEYE31I37
concentrations of insulin and glucose, the insulin glucose ratio (I/G as a
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suggest the use 25 of nalnmefene to treat chronic heart disease risk
factors. U. Slowentenardeondeoandonavedse pylnosaiy grstystemievasgdagpsisiancaef ene in
hel pisng to q%eﬁe&g@?bg Sing L%to?s taEg%{eg qgau%%ﬁ\?(?@gg; Pl(olvg ¥d lﬂeebengﬁgiélg !}\es(iinatllo ‘t he
Uni vérsity of Ifornia) teaches treating pafn Irn humans using a
conbi nati on octudyvathkaptabitgio6 NOS 28Gom atthelp hicthylent blua, wrichirhitélsyhd ow dosage,
wth alow doassgo%glte%fgugnnylﬁ%ly&gs% e%g}n?e? Bz?sl ir%csicated beneficial effects versus the
cardiovascular parameters described above in patients with septic shock [Preiser, JC,
Lejeune P, Roman A, et al. Methylene blue administration in septic shock: a clinical
10 trial, Crit. Care Med., 23: 259-64(1995); Gachot B, Bedos JP, Veber B, et al. Short
term effects of methylene blue on hemodynamics and gas exchange in humans with
r septic shock, Intensive Care Med 21:1027-31; Vincent, JL, Sun Q, Dubois, M-J,
. Clinical Trials of Immunomodulatory Therapies in Severe Sepsis and Septic Shock,

CID, 34: 1084-1093 (2002)].

15 Summary of the Invention

The present invention relates to use of a compound according to the
formula R-A-X, R being attached to the oxygen atom and X to the nitrogen atom, in
treatment of various diseases or conditions or for the production of medicaments, for

treatment of such conditions wherein:
20 R is H, alkyl, allyl, phenyl, benzyl, or (CHz),R4, wherein m is from 0 to

6, and R4 can be a ring structure.



q H
sel ected from nal oxone, naltrexone, and nal nefene. WO 2006/ 029167

PCT/ US200 -4 U S. Patent 6734188 (Rhodes) descr fene as
one of,thg%ﬁgééﬁigﬁéferred opi od ant agoni sts for treatinggﬁﬁpﬁﬁgﬂﬁgg%omel
syndronme and ot her discussion of its use for such a purpose is found in US
Patent 6737400 (Crain, assigned to Al bert- Einstein College of Medicine). 5
Previous work in this area has generally focused upon the investigation of
t he use of these norphﬁdé derivatives as anal gesi cs, norphine antagoni sts,
or antitussives. However, recent literature has reported potential new uses
for sonme norphine derivatives which may npt be nedi ated through norphine
receptors. Recent advances in the researchvef neurodegenerative di seases of
the 10 central nervous system have reuéaled that the opioids may play a
role in nodulating the expression of i ammatory factors such as

proi nfl ammat ory cytokines, free ragi andyyret abol i tes of arachi donic
acid in mcroglia and in the nediatign o i ne-rel ated neur odegenerati on,
Adv. Exp. Med. Biol. 402: 29-33

X can be hydrogen, allyl, cinnamoyl, crotonyl, (CH,)C¢H;s-4F,
(CH2),C=CRR3, (CH),C=CR3, (CHy):Rs, and (CH,)nCHRgR7, wherein mis 0 to 6
5 and and n is from 0 to 6. Rj3 can be H, alkyl, or the same as R4, wherein R4is described
above and Rs can be alkyl, CN, CORsg, or structures selected from the group consisting
of the following structures:

IX X
Y Y
N N
] - // jﬂ\
X1 O. Rs
(0]
XII XIII

/
DS

\

10



Di sord. 12: 855-858 (1997). Nal oxone, a norphine antagonist, is disclosed in
J. 15 Phargrs Therap. 293, 607-617 (2000) to prot t

dopam nergic %ggpgﬁs agai nst inflamuatory danmage throughsﬁtm$§wyﬁﬂﬁ”of
m'croglia activation and superoxide generation. The potential for the

devel opnment of tol erance and physical depgndence w th repeated opioid use
is a characteristic feature of al e op|0|§“grugs, and tSﬁK O possibility
of devel opi ng psychol ogi cal depen e (i ddiction) i e of the mmjor
concerns in the use of the treatnment qf pain w th™ogioids. Anothar major
concern associated with the use of o
fromthe patient in pain to another ,
pur poses, e.g., to an addict. Thus;/T1t desira
opi oi d-1i ke conpounds useful for tWé prévention d
di sorders as described herein. Aerobic organisns, which derive their energy
fromthe reduction of oxygen, are susceptible to the danagi ng actions of
the smal |l amounts of Qz-, OH and H202 that inevitably formduring the

met abol i sm of oxygen, especially in the reduction of oxygen by the electron

transfer system of mtochondri a. W t hree Wﬁles

( 5 wherein Y can be O, S or N. Rg and Ry are each independently the same as Ry as

defined above; and Ry is alkyl, the same as R4 as defined above, or the same as Rs
when Rs can be the structures described above (IX — XVIII). The novel compounds
according to the formula R-A-X can be enantiomers, diastereoisomers, and

pharmaceutically acceptable salts thereof.

10 Ring structures that can constitute R4 can be, for example, phenyl,
naphthyl, and biphenyl, wherein the ring is optionally substituted with one to three
substituents selected from the group consisting of halogen, alkyl, NO,, CN, CF3;, and
lower alkoxy Ry can be a five-membered heterocyclic ring having one or more
heteroatoms selected from the group consisting of O, S, and N, wherein the

15 heterocyclic ring is substituted with a lower alkyl or a substituted phenyl group; R4 can

[ be a pyridine ring wherein the pyridine ring is optionally substituted with halogen,
alkyl, NO,, CN, CF3, OCHj;, or NR(R;, where R and R; are each independently H or
alkyl, or R; and R; together with the nitrogen to which they are bound jointly form is a
cyclic ring, wherein the cyclic ring is a 3- to 7- membered alicyclic ring optionally

20 having a double bond in the ring. R4 can be quinoline. R4 can be isoquinoline. R4 can
be 4-cyclohexylphenyl. R4 can be a cyclic ring, wherein the cyclic ring is a 3-to 7-

membered alicyclic ring optionally having a double bond in the ring.

Particularly preferred is nalmefene the compound where X is

cyclopropylmethyl and R is hydrogen.
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According to other embodiments of the present invention, the present
invention relates to methods of preventing or treating viral infections in patients with
hepatitis B and hepatitis C and conditions such as septic shock, organ damage,

10 neurological disorders, neurodegenerative diseases, cancer, and diseases associated
with overproduction or superoxide anion radical, TNF-¢, or iNOS, comprising
administering to a subject in need thereof, a pharmaceutical composition comprising a

therapeutically effective amount of one or more of the specified compounds.

The methods of the invention may be of particular use in prevention or
15 treatment of organ damage, specially damage of the liver, kidneys or lungs, cancers
which may be treated including skin cancer, small cell lung cancer, testicular cancer,
esophageal cancer, breast cancer, endometrial cancer, ovarian cancer, CNS cancer,

liver cancer and prostate cancer.

The foregoing and other aspects of the present invention will now be
20 described in more detail with respect to other embodiments described herein. It should
be appreciated that the invention can be embodied in different forms and should not be
{ construed as limited to the embodiments set forth herein. Rather, these embodiments
N are provided so that this disclosure will be thorough and complete, and will fully

convey the scope of the invention to those skilled in the art.

25 The terminology used in the description of the invention herein is for
the purpose of describing particular embodiments only and is not intended to be
limiting of the invention. As used in the description of the invention and the appended
claims, the singular forms “a”, “an” and “the” are intended to include the plurai forms

as well, unless the context clearly indicates otherwise.
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the central ROS, superoxide. TNF-a (tissue necrosis factor), a cytokine that
plays a critical role iUnlessptherviserfiglingealblselnienl ppd sciamtifie torys psedporse and i s
present in abpog iR die Wedfink 8 Slninddly uldBRido@ibD bite Of ortidy  SHEfering
fromr heurrat?iﬂﬁ art.sh‘r iet%}s, . as beer{mfl}rpl | cat eg aes aoﬁhﬁmﬁh%fﬁﬁétor I n

t he i mune sywhielthid mivérition belengsft TNF-a have been shown to 20 halt the
progression of cartilage destruction and relieve the synptons of severe

arthritis. Approxinmat el 3% af gtg‘?tg ihBorReYELRs Hat ftd: td Lents are
not responsive to these @eat r?enﬂ?s Fgﬁarra?\ ﬁ\j I\/asl'%l{ AI%E\I E‘%Ifm&sef(jl:)%\g/(Eal‘r?é;g1 of TNF-a
as a 5t her apeharéip ateangpeporited bhesfarenceindherr ¢ritirétics Sor thy eadhings cddévaaintd thed i ni cal
studi es. Joi nt_Bone ine 2002, .69, .12-18' Lipsky PE, et all Infliximb and
met hot rexate 11 eP%eea“fl&’gg?rﬁ%[ﬁghW}B‘f%t %Eetﬁer?cér{cgilscfggsreﬁﬁp'i tis. N Engl. J Med.
2000, 343 1954-1602). Animal studies in

The term “alkyl” as used herein refers to C;-Cyg inclusive, linear,

branched, or cyclic, saturated or unsaturated hydrocarbon chains, including for
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl,

10 octyl, ethenyl, propenyl, butenyl, pentyl, hexenyl, octenyl, butadienyl, and allenyl
groups. Alkyl groups can either be unsubstituted or substituted with one or more non-
interfering substituents, e.g., halogen, alkoxy, acyloxy, hydroxy, mercapto, carboxy,
benzyloxy, phenyl, benzyl, or other functionality which has been suitably blocked with
a protecting group so as to render the functionality non-interfering. Each substituent

15 may be optionally substituted with additional non-interfering substituents. The term
"non-interfering" characterizes the substituents as not adversely affecting any reactions

to be performed in accordance with the process of this invention.

The term “loweralkyl” as used herein refers to C; to Cy alkyl, including
Cj to Cs, C; to C4, Cy to Cs, C; to Cg, and C; to Cy, which may be linear or branched

20 and saturated or unsaturated.

The term “cycloalky]” as used herein is typically Cs, C4 or Cs or Cg or
/ Cs cycloalkyl.

The term “aryl” as used herein refers to Cg to Cyp cyclic aromatic
groups such as phenyl, benzyl, naphthyl, and the like, and includes substituted aryl
25 groups such as tolyl.

The term “heterocycle” as used herein refers to a monovalent saturated,
unsaturated, or aromatic carbocyclic group having a single ring or multiple condensed
ring and having at least one hetero atomn, such as N, O, or S, within the ring, which can
optionally be unsubstituted or substituted with hydroxy, alkyl, alkoxy, halo, mercapto,

30 and other non-interfering substituents. Examples of nitrogen heterocycles include, but
are not limited to, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine,

pyridazine, indolizine, isoindole, indole, indazole, purine, quinolizine, isoquinoline,
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associ ation with studies conducted in hunans indicate a potential role for
TNF m)duﬁz%g/ 93600hn s disease, ulcerative colitis, insulin resistance,
mul tiple b 8 nul tiple organ failure, pul nonary fPoFYS345034nY

at heroscl erosis (Newton RC, Decicco CP, Therapeutic potential and
strategies for inhibiting tunmor necrosisfactor-a. J Med. 30 Chem 1999, 42,
2295-2314). Biswas P, et all reported that TNF-a drives H V-1 replication
in U937 cel | qimling phiBrlsviae, rRphtbyridihd, qi ummﬁnmquitn@@ilise fcargioline, eptep’tiae,dri ves

D001 15" b bRt Rt Rt fiaReSedhhe RUEM ISR e PR hve been

reported redsixhidte, phxickadiine, Plenotttiazilel imAdhealdies imfdaABeNGpdrididel ver Di sease,
Current WO 2006/ 029167 . @%5/ US2005/ 031737 -6 Gastroenterol ogy Reports, 2004,
6, 71-76). DR*IPWHteh@‘ BiplEe- of sepsis, nitric oxide (NO is produced. Its
met abolites inpair normal vascular reactivity, in conjunction wth el evated
endotsoxi n | evel s I nhl 1bh¢ wrm “biloN wydidnes ecfere &t ay hablgaogropp,86chiuse, | ower
the cardiac i ncrease ul monary and systemnic vascul ar resistance. 5
Sel ective NOS Ol’i?n Pf an’@flgd agai nst i NOS may prove to be beneficial. A

smal |
The term “opioid” as used herein refers to compounds that exhibit

opium or morphine-like properties, including agonist and antagonist activity wherein
such compounds can interact with stereospecific and saturable binding sites in the

10 brain and other tissues. Pharmacological properties have previously included
drowsiness, respiratory depression, changes in mood and mental clouding without a
resulting loss of consciousness. The term “opioid-like” as used herein refers to
compounds that are similar in structure and/or pharmacological profile to known

opioid compounds.

15 “Treat™ or “treating” as used herein refers to any type of treatment that
Imparts a benefit to a patient afflicted with a disease, including improvement in the
condition of the patient (e.g., in one or more symptoms), delay in the progression of

the condition, prevention or delay of the onset of the disease, etc.

As used herein, a “pharmaceutically acceptable” component (such as a
20 salt, carrier, excipient or diluent) means that the compound or composition is suitable
for administration to a subject to achieve the treatments described herein, without
unduly deleterious side effects in light of the severity of the disease and necessity of

the treatment.

“Therapeutically effective amount” as used herein refers to an amount
25 necessary to prevent, delay or reduce the severity of the condition of interest and also

includes an amount necessary to enhance normal physiological functioning.

Some of the compounds of the present invention described above can
possess narcotic and analgesic properties as well as antioxidant properties. However,
certain therapeutic effects of the compounds of the present invention can be mediated

30 through mechanisms other than through interaction with opiate receptors.
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study with an inhibitor of NOS action, nanely nethyl ene blue, which inhibits

the assog ylyl cycl ase enzyne, has indicated beneficial effects
versus .t hcei*]&tczz@(rg/ ?%Jl\q?gscul ar paraneters descri bed above i nﬁgﬁqsé%S@W% h

septic shock [Preiser, JC, Lejeune P, Roman A, et al. Methyl ene bl ue
adm nistration in septic shock: a clinieal 10 trial. Crit. Care Med., 23:
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Clinical Trials © nonodul at or apies tn Severe Sepsis and Septic
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Active compounds of the present invention can be administered alone
or in combination with other therapeutic agents. For example, active compounds of
the present invention can be coadministered with compounds now known, or later

10 identified, to be useful for the prevention and or treatment of viral infections and
conditions such as septic shock, inflammation, organ damage, neurological disorders,
neurodegenerative diseases, cancer, and cardiac disorders, and diseases associated with
overproduction of superoxide anion radical, TNF-u, and iNOS, Exemplary
compounds include, but are not limited to, analgesics, anesthetics, antifungals,

15 antibiotics, antiinflammatories, anthelmintics, antidotes, antiemetics, antihistamines,
antihypertensives, antimalarials, antimicrobials, antipsychotics, antipyretics,
antiseptics, antiarthritics, antituberculotics, antitussives, antivirals, cardioactive drugs,
cathartics, chemotherapeutic agents, corticoids (steroids), antidepressants, depressants,
diagnostic aids, diuretics, enzymes, expectorants, hormones, hypnotics, minerals,

20 nutritional supplements, parasympathomimetics, potassium supplements, sedatives,
sulfonamides, stimulants, sympathomimetics, tranquilizers, urinary antiinfectives,

vasoconstrictors, vasodilators, vitamins, xanthine derivatives, and the like.

.

Opioid compounds and opioid-like compounds can have unwanted side
effects in the central nervous system. Therefore, compounds of the present invention in

25 which undesirable side effects are minimal to non-existent are preferred.

As noted above, nalmefene is a well documented compound and
commercially available. Other compounds of use in the present invention may be
obtained by modification of nalmefene by routine chemical methods or by use of

techniques analogous to those described in PCT Publication WO 03/097608.

30 The term ““active agent” as used herein, includes the pharmaceutically
acceptable salts of the compound. Pharmaceutically acceptable salts are salts that

retain the desired biological activity of the parent compound and do not impart
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5 A0O0, drogen, allyl, cinnanoyl, crotonyl, CoH5-
(CH2) . C=CRi %ngﬁ&i&‘)%){ocm, (CH2) %R5, and ( CH2) nCHR6RY, \M&’EF@}SHOWO?Q% to 6
s and and nis fromO to 6. R3 can be H, alkyl, or the sanme as R4, wherein

R4 is described above and Rs can be al kyls, CN, COR8, or structures selected

fromthe group consisting of the following structures: I X X Y
undesired toxicological effects. Examples of such salts are (a) acid addition salts

formed with inorganic acids, for example hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, nitric acid and the like; and salts formed with organic
acids such as, for example, acetic acid, oxalic acid, tartaric acid, succinic acid, maleic

5 acid, fumaric acid, gluconic acid, citric acid, malic acid, ascorbic acid, benzoic acid,
tannic acid, palmitic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid,
methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic acid,
polygalacturonic acid, and the like; and (b) salts formed from elemental anions such as
chlorine, bromiue, and iodine. In other particular embodiments, pharmaceutically

10 acceptable salts are formed with malic acid. In particular embodiments,

pharmaceutically acceptable salts are formed with hydrochloric acid.

Active agents used to prepare compositions for the present invention
may alternatively be in the form of a pharmaceutically acceptable free base of active
agent. Because the free base of the compound is less soluble than the salt, free base

15 compositions are employed to provide more sustained release of active agent to the
target area. Active agent present in the target area which has not gone into solution is
not available to induce a physiological response, but serves as a depot of bioavailable

drug which gradually goes into solution.

Pharmaceutical Formulations

20 The opioid and opioid-like compounds of the present invention are
useful as pharmaceutically active agents and may be utilized in bulk form. More

preferably, however, these compounds are formulated into pharmaceutical

T
A s

formulations for administration. Any of a number of suitable pharmaceutical
formulations may be utilized as a vehicle for the administration of the compounds of

25 the present invention.

It will be appreciated that certain compounds of the above formulas can
possess an asymmetric carbon atom(s) and are thus capable of existing as enantiomers.
Unless otherwise specified, this invention includes such enantiomers, including
racemates. The separate enantiomers may be synthesized from chiral starting
30 materials, or the racemates can be resolved by procedures that are well known in the
art of chemistry such as chiral chromatography, fractional crystallization of

diastereometric salts and the like.
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"Xl ORB O XII XIIl 10 WO 2006/ 029167 PCT/ U52005/ 031737 g XI V XV XVl JN
XVIT XV H’OP@” rein Y can be O, Sor N R6 and R7 are

independen»ﬁg d%he as R4 as defined above: and Rs |SP%T/H§4OO5/Q3H%37sane as
R4 as defined above, or the sane as R5 when R5 can be the structures

descri bed above (I X - XVII1). The novel ggnmpounds according to the fornula
R- A- X can be enantioners, diastereoisoners, and pharmaceutically acceptable
salts thereof. The compounds of the present invention may be formulated for

administration for the treatment of a variety of conditions. In the manufacture of a
pharmaceutical formulation according to the invention, the compounds of the present
invention and the physiologically acceptable salts thereof, or the acid derivatives of

5 either (hereinafter referred to as the “active compound”) are typically admixed with,
inter alia, an acceptable carrier. The carrier must, of course, be acceptable in the sense
of being compatible with any other ingredients in the formulation and must not be
deleterious to the patient. The carrier may be a solid or a liquid, or both, and is
preferably formulated with the compound as a unit-dose formulation, for example, a

10 tablet, which may contain from 0.5% to 95% by weight of the active compound. In
one particular embodiment, a pharmaceutical composition comprises less than 80% by
weight of active compound. In other particular embodiments, a pharmaceutical

( composition comprises less than 50% by weight of active compound. One or more of

each of the active compounds may be incorporated in the formulations of the

15 invention, which may be prepared by any of the well-known techniques of pharmacy
consisting essentially of admixing the components, optionally including one or more

accessory ingredients,

The formulations of the imvention include those suitable for oral, rectal,
topical, buccal (e.g., sub-lingual), parenteral (e.g., subcutaneous, intramuscular,
20 intradermal, or intravenous) and transdermal administration, although the most suitable
route in any given case will depend on the nature and severity of the condition being

treated and on the nature of the particular active compound which is being used.

Formulations suitable for oral administration may be presented in

discrete units, such as capsules, cachets, lozenges, tablets, dragees, or syrups each

25 containing a predetermined amount of the active compound; as a powder or granules;
as a solution or a suspension in an aqueous or non-aqueous liquid; or as an oil-in-water
or water-in-oil emulsion. Such formulations may be prepared by any suitable method
of pharmacy which includes the step of bringing into association the active compound
and a suitable carrier (which may contain one or more accessory ingredients as noted

30 above).

In general, the formulations of the invention are prepared by uniformly
and intimately admixing the active compound with a liquid or finely divided solid

carrier, or both, and then, if necessary, shaping the resulting mixture. For example, a



10 Ring structures that can constitute R4 can be, for example, phenyl,

napht hyl , ' yl, wherein the ring is optionally substituted with one
to three V@Eg%ofb’)lﬂ%)ﬁﬂgﬂt s selected fromthe group consisti nﬁcyps??ﬁlﬁﬁ@{ al kyl ,

N2, CN, CF3, and |ower alkoxy R4 can be a five-nmenbered heterocyclic ring
having one or nore heteroatons sel ectedsfromthe group consisting of 0, S
and N, wherein the 15 heterocyclic ring is substituted with a | ower al kyl or
a subst i t ut edaiptenayl beqrepaped Rcogmessibg oramqiging dipnederi on granhkes eomiaiting pyri di ne

ring is optional |y substituted wth. hal ogen al kvl . CE3 , or
R Rz, wher o Rscite HBRGE SRR e BraR b B i o o

t oget her wi t hablbie niay be peparet by whinplessidzen aaniatdomachije) tHetcoypb@idinas a cyclic
ring, wherein the cyclic riBg is a 3 to 7- nenba%red alipﬁlcljc ring
optional Iy 2059580 HEE LPrlothsR&s B BRAYAST AT EraRnlss gpgonaRy neled WEh aGden i ne. R4 can

be i soqui nol imﬁ?qaﬁéhﬁmﬂuaﬁ, ﬁgﬁ%?gﬂ%;@%&fﬁ}gﬁgﬁﬂéﬁng Fﬁén%‘(é){.‘_l\@@ldé’d G¥Els in?agr i ng,

wherein the cyclic ring is a 3- ered alicyclic ring optionally

havi ng a doultesndsierby niqldingdn risnigableraachings thepdwdeprdeompownl] meisita¢dmittene t he
conpound where .X | . propyl nethyl and R is hydrogen. WO 2006/ 029167
PCTI US2005/ 03173 Rauid 06

Formulations suitable for buccal (sub-lingual) administration include
lozenges comprising the active compound in a flavoured base, usually sucrose and
10 acacia or tragacanth; and pastilles comprising the compound in an inert base such as

gelatin and glycerin or sucrose and acacia.

Formulations of the present invention suitable for parenteral
administration conveniently comprise sterile aqueous preparations of the active
compound, which preparations are preferably isotonic with the blood of the intended

15 recipient. These preparations may be administered by means of subcutaneous,
intravenous, intramuscular, or intradermal injection. Such preparations may
conveniently be prepared by admixing the compound with water or a glycine buffer

and rendering the resulting solution sterile and isotonic with the blood.

Formulations suitable for rectal administration are preferably presented
20 as unit dose suppositories. These may be prepared by admixing the active compound
with one or more conventional solid carriers, for example, cocoa butter, and then

shaping the resulting mixture.

Formulations suitable for topical application to the skin preferably take

the form of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil.

25 Formulations suitable for transdermal administration may be presented
as discrete patches adapted to remain in intimate contact with the epidermis of the
recipient for a prolonged period of time. Formulations suitable for transdermal
administration may also be delivered by iontophoresis (see, for example,
Pharmaceutical Research 3(6):318 (1986)) and typically take the form of an optionally

30 buffered aqueous solution of the active compound. Suitable formulations comprise
citrate or bis\tris buffer (pH 6) or ethanol/water and contain from 0.01 to 0.2M active

ingredient.
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-9 DETAI LED DESCRI PTON OF THE I NVENTION Treatnents or nedi canents produced

accordi ng tgo.t .pvention include those for preventing qr treating viral

i nfections ‘ggczﬁ&édszglripat itis B and hepatitis C and condi Sl’icgﬁlgszgq;@ﬁ%ag

septic shock, organ damage, neurol ogi cal disorders, 5 neurodegenerative

di seases, cancer, and di seases associ atedisM th overproduction of superoxide

anion radical, TNF-a, or_NOS. According to other enbodi ments of the present

i nvention, the présent ThswEsertanveptiommaysalsobeferndasd oo ppesiainadimlgaser

treating viral j 234 00 §uskatheRBE SR LS MY . it patit.s C and

condi tions sucﬁ%eggsrgtgeptﬁpc % c?ck, orgglﬁ% gttrzr)gdﬁeﬁ&%g ne%rngf%gﬁ%&;%’%%ssec}?ders,

neur odegener at whighdheszetsemgredenicie bourdnd atlion eadmsgeassio sihithad optidnaiiy

over production or superoxide ani.on radical, TNF-a, or i ,_conprising

admi ni stering f?f‘teéls‘@@b? gl Sl%%?é‘?&" 5?%3?,”’5“5% ﬁg’@éﬂ%\%é?snborrposi tion

conprising a therapeutically effective anount of one or nore of the

speci f§ ed conpounds. TheCamtrhanorafiluthiewhiok eny beo nsedayclive whelppay bndink,ar use

: Invg: ?Vﬁiné:_]gg ngéfeqquﬁég;e%%&é)ﬁg%qrggt e(r)nr ?‘or}ls,dpao?}%gle}'\lleng gglgg)lg;lall%hgﬂpt?gl%de%alt he _
enhancers, natural or hardened oils or waxes, and combinations of two or more

thereof.

Methods of Use

10 In addition to the compounds of the formulas described herein, the
present invention also provides useful therapeutic methods. For example, the present
invention provides a method of treating viral infections and septic shock,
inflammation, organ damage, neurological disorders, neurodegenerative diseases,
cancer, and cardiac disorders, and diseases associated with overproduction of

15 superoxide anion radical, TNF-c, and iNOS. In some embodiments, viral infections

include, but are not limited to, infections by Hepatitis B virus and Hepatitis C virus.

In particular embodiments, organ damage includes, but is not limited to,
liver damage, kidney damage, and lung damage. Such damage may arise from causes
that include, but are not limited to, alcohol abuse, cirrhosis, hepatitis, and septic shock

20 such as sepsis arising from bacterial infections or environmental toxins such as carbon

tetrachloride.

‘ ' In other particular embodiments, neurological disorders include, but are
not limited to seizure disorders such as epilepsy, Tourette Syndrome, stroke, and
neurodegenerative diseases including, but not limited to, Parkinson’s disease,

25 Alzheimer’s disease, cognition deficit disorder, memory loss, amyotrophic lateral

sclerosis, and multiple sclerosis.

In particular embodiments, exemplary cancers include, but are not
limited to, leukemia, lymphoma, colon cancer, renal cancer, liver cancer, breast
cancer, lung cancer, prostate cancer, ovarian cancer, melanoma, small cell lung cancer,

30 testicular cancer, esophageal cancer, stomach cancer, endometrial cancer, central
nervous system cancer, and the like. The term "cancer" has its understood meaning in

the art, for example, an uncontrolled growth of tissue that has the potential to spread to



whi ch may be treated including skin cancer, small cell |ung cancer,

testicul al'“,&%%%{g esophageal cancer, breast cancer, engﬁ,@!@%ﬁogh‘,‘ég ncer,

ovarian cancer, cancer, |liver cancer and prostate c or egoi ng
and ot her aspects of the present invention will now be 20 described in nore
detail with respect to other enbodi nent g7descri bed herein. It should be

appreci ated that the invention can be enbodied in different fornms and shoul d
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are not limited to, cardiac ischemia, congestive heart failure, and hypertension.

In other particular embodiments, diseases associated with

overproduction of superoxide anion radical, TNF-«, or iNOS include, but are not

10 limited to, Alzheimer's disease, Parkinson's disease, aging, cancer, myocardial
infarction, atherosclerosis, autoimmune disease, radiation injury, emphysema, sunburn,
joint disease, and oxidative stress. Suitable subjects to be treated according to the
present invention include both avian and mammalian subjects, preferably mammalian.
Mammals according to the present invention include but are not limited to canine,

15 felines, bovines, caprines, equines, ovines, porcines, rodents (e.g. rats and mice),_
lagomorphs, primates, and the like, and encompass mammals in utero. Humans are

preferred.

Illustrative avians according to the present invention include chickens,
ducks, turkeys, geese, quail, pheasant, ratites (e.g., ostrich) and domesticated birds
20 (e.g., parrots and canaries), and include birds in ove. Chickens and turkeys are

preferred.

( Any mammalian subject in need of being treated according to the
present invention is suitable. Human subjects are preferred. Human subjects of both
genders and at any stage of development (j.e., neonate, infant, juvenile, adolescent,

25 adult) can be treated according to the present invention.

As noted above, the present invention provides pharmaceutical
formulations comprising the compounds of formulae described herein, or
pharmaceutically acceptable salts thereof, in pharmaceutically acceptable carriers for
any suitable route of administration, including but not limited to, oral, rectal, topical,

30 buccal, parenteral, intramuscular, intradermal, intravenous, and transdermal

administration.



Unl ess otherwi se defined, all technical and scientific terns used herein

have the swie00menigyy as commonly understood by one of orgiifasieseditd; in the
art to-which this invention belongs. Al publications, patent applications,

patents and other references cited 5 herein are incorporated by reference
intheir entireties for the teachings rell&évant to the sentence and/or

paragraph in which the reference. is presented. The term.al kyl" as, used
herein refers to Cl-C2 ‘f%&#ﬁ%ﬁo ?prfjgeﬁgg SntiOp, T ?géd’?ghdsrm&f&%?‘@mg%urat ed
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functionality wich en i %3 bl.ocked w Arotecting group so as
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optional | y subsirnfatilegicabptdeednlel knoanad thosyskilletl & fhe aitnGorsekasbicl thent s. The
term "non-interfering'. characterizes t@e substituents as not adversely
af fecting any cprapeunds,pithe present invention can be administered to the subject in an amount

ranging from a lower limit from about 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08,
10 0.09, 0.10, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70, 0.80, 0.90, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0,

8.0, 9.0, or 10% to an upper limit ranging from about 10, 11, 12, 13, 14, 15, 16, 17, 18,

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,

42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,

65, 66, 67, 68, 69, 70, 71,72, 73,74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,

15 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100% by weight of the composition.

In some embodiments, the compounds comprise from about 0.05 to about 95% by
weight of the composition. In other embodiments, the compounds comprise from
about 0.05 to about 60% by weight of the composition. In still other embodiments, the

compounds comprise from about 0.05 to about 10% by weight of the composition.

20 The therapeutically effective dosage of any specific compound will
vary somewhat from compound to compound, patient to patient, and will depend upon
the condition of the patient and the route of delivery. As a general proposition, a
dosage from about 0.1 to about 50 mg/kg will have therapeutic efficacy, with still

p higher dosages potentially being employed for oral and/or aerosol administration.

25 Toxicity concerns at the higher level may restrict intravenous dosages to a lower level
such as up to about 10 mg/kg, all weights being calculated based upon the weight of
the active base, including the cases where a salt is employed. Typically a dosage from
about 0.5 mg/kg to about 5 mg/kg will be employed for intravenous or intramuscular
administration. A dosage from about 10 mg/kg to about 50 mg/kg may be employed

30 for oral administration.

In particular embodiments, compounds of the present invention may be
administered at a daily dosage of from about 0.1 mg to about 20 mg per kg of animal
body weight, which can be given in divided doses q.d. to g.i.d. or in a sustained release

form. For humans, the total daily dose may be in the range of from about 5 mg to



to be perfornmed in accordance with the process of this invention The term

"I ower al k¥ 26450984 herein refers to C to Cs al kyl, ﬂ]lsg(g,s,ogi],.;o C3,
Cl to™4, Clto C, Clto C6 and C to C7, which may be F?near ranched

20 and saturated or unsaturated. The term "cycl oal kyl " as used herel nis
typically C3, &4 or C5 or C6 or C5 cycl-®al kyl. The term"aryl" as used

herein refers to CG to %{'ﬁ |c ar mat i c groups such,as phenyl, benzyl,
napht hyl , and2baé 140gme, GE‘Q?(P’E“E‘E“%J eyjoil daibyioge Sipdhesuch as

tolyl. The tewﬁg" Bﬁﬁ&ﬁ%ﬁa{ﬁh@ §ayoﬁﬁ@lomﬁgemun%ft&; §mt>6mﬁleﬂt’9rtﬁé/eﬁlﬁnt
sat ur at ed, turated, or aromatic carbocyclic group having a single ring

or multiple c dorden Euls suitablg ferrntallsdmiimiggragion meia@qmmwe apatt dmag tetaboyt IA96h as N,

0, or S, wthij Hf‘?ﬂé%

substituted w hotf%% ° gund/qblﬁlg{aﬁlﬁaﬁgﬁlé%gwlﬁ%asulé/ogﬁlt apto %Jﬁhg%ggaorﬁ%er
non-interferi ngdlhmhisthbuanpmndEaﬁﬁfrpbmsemﬁwmﬁonogebe etdatlmlstateﬂahesy i ncl ude, but
are not limted to,

pyri m di ne, ﬁ?‘P\“&&Eﬁﬁr rﬁ?‘? W(fg I?f’ ?Fétg k&?&?ﬁﬁg?r}eaﬁe%#é‘gl P r SZlIreBurl ne,

qui nol i zi ne, sKHaR@lak B&ermined by one of ordinary skill in the art by reference to the
pertinent texts and literature and/or by using routine experimentation. (See, for
example, Remington, The Science And Practice of Pharmacy (9th Ed. 1995).
10 However, in general, satisfactory results are obtained when the compounds of the
invention are administered at a daily dosage of from about 0.1 mg to about 20 mg per
kg of animal body weight, preferably given in divided doses 1 to 4 times a day or in

sustained release form.

The foregoing is illustrative of the present invention, and is not to be
15 construed as limiting thereof. The invention is defined by the following claims, with

equivalents of the claims to be included therein.

TN



WD 2006/ 029167 PCT/ US2005/ 031737 -11 qui noline, phthal azi ne, naphthyri di ne,
qui noxal i ne, qui nazoline, cinoline, pteridine, carbazole, carboline,
phenant hri di ne, acridine, phenanthroline, isothiazole, phenazine,

i soxazol e, phenoxazi ne, phenot hi azi ne, i m dazol i di ne, i m dazol i ne, pi peri di ne,

- pi perazine, and indoline. 5 The term;hal 0" as used herein refers to any
hal ogen group, such as <chioro, fluoro, brono, or iodo. The term "opioid" as
used herein refers to conmpounds that exhibit opium or norphine-Ilike
properties, including agonist and ant‘g?oni st activity wherein such
conpounds can interact with stereospe #1®@3%and saturabl e bi ndi ng sites in
the 10 brpaithe a8doPs &ipduhd 3PS forbh® RAACR! QEHIGR! Properties have previously
i ncluded drowsiness, respiratory depression, changes in nood and nental

cl oudi ng wi t hout aR is&kualkyl, allyll pleaylbenzpiner(iChLis Rg seheréiinm is &om 0'topi oi d- | i ke"
as used herein refers to conpounds that are simlar in structure and/or
phar macol §@hd R}, cartefaring stractsegpwn  opi oi d conpounds.

Ais

X can be hydrogen, allyl, cinnamoyl, crotonyl, (CH,)C;;HS-4F , (CH,),C=CR|R,,
(CH,),C=CR,, (CHpnR;, and (CH,),CHR R, wherein m is 0 to 6 and n is from 0 to 6. R, can be
H, alkyl, or the same as R4, wherein R4 is described above and R, can be alkyl, CN, COR,, or
structures selected from the group consisting of the following structures:

IX X
" X
|
—i / / //
, X1 o Rg



A !

15 "Treat"” or "treating" as used herein refers to any type of treatnent that
inparts a benefit to a patient afflicted with a disease, including

" inmprovenent in the condition of the patient (e.g., in one or nore
synptons), delay in the progression of the condition, prevention or delay
of the onset of the disease, etc. As used herein, a "pharnaceutically
accept abl e" conponent (such as a 20 salt, carrier, excipient or diluent)
means that the conpound or conposition is suitable for admnistration to a
subject to achieve the treat Xgjts describedXfE ein, w thout unduly

del eterious side effects in Iig i sease and
necessity of the treatnent. punt " as used
herein refers to an anount or reduce the
severity of the condition of 2 gn anount necessary
t o enhance normal physi ol ogi cal unctloning Some~of the conpounds of the
present invention described abovg: posia?s narcoti c_and anal gesi c
properties as well as antioxidan Isgiopertl However, X%¥ltain t herapeutic
effects of the conmpounds of the presgnt inventiomcan be nedigRted 30

t hrough nechani sns ot her than througf\interacti on'th opi at ej kecept ors.

wherein Y canbe O, SorN. R6 and R7 are each indepen&ently HorthesameasR, as
defined above; and R, is alkyl, or the same as R, as defined above, or the same as Ry when R can be the
structures described above (IX — XVIII) for preparation of a medicament for preventing or treating a
condition selected viral infections, organ damage, ; and diseases associated with overproduction of
superoxide anionradical selected from atherosclerosis, TNF-a, selected from the group consisting of

Crohn’s disease, ulcerative colitis, organ failure, and pulmonary fibrosis, or iNOS, selected from colorectal



1

WO 2006/ 029167 PCT/ US2005/ 031737 -12 Active conpounds of the present

I nvention can be water soluble and can also conprise known water-sol uble

opi oid and opioid-like derivatives. Conpounds of the present invention can

possess an asynmetric carbon aton{(s) and therefore are capabl e of existing

as enantioners or diastereoisoners. Thys, 5 conpounds of the present

I nvention inclyde enantioners and diastereoi soners as well as

pharnaceﬁ?P@éWHﬁwﬁﬁﬁgﬁﬁéﬂP% salts of the conpounds of. the present invention.

Active compounds of t NerytesalaiBYRRIRT, igRiRGi AMHRLRE SRAhARORGI ol 1 1
er gents. For exanple,

conbi nation with other apeut1 c age X act1ve conpounds of

the presepbichmft Bbmpiises @ daitpderoadfbmi2shetocidowd h conpounds now known, or
later 10 identified, to be useful for the prevention and or treatnent of

viral infections ahd Cclheuseasdaimedinshhenof clams | ar 2 swvherdin saidohditionds preveptiar gan
damage, ngurol pogi cal di sorders, neurodegenerative di seases, cancer, and
~cardiac Gr¥8 g%and di seases associated with overproduction of

super oxi de ani on radic ; GaimB8h JMES. WSS ﬁo&mﬁ Stid SJHH:%%: but
are not limted to, anzq:hge‘%%\%s, anest%etlés, ant | Fuar%a S, QQQ live?

5. The use as claimed in claim 3, wherein said organ damage is kidney damage.

6 The use as claimed in claim 3, wherein the organ damage is lung damage.

7 The use as claimed in claim 1 or claim 2, wherein said condition is a isease
associated with overproduction of superoxide anion radical, elected from atherosclerosis, TNF-a, selected
from the group consisting of Crohn’s disease, ulcerative colitis, organ failure, and pulmonary fibrosis, or
iNOS,elected from colorectal cancer and gastric carcinoma.

‘ 8. The use of treating liver damage casued by alcohol abuse, bacterial infection,
cirrhosis, hepatitis, or environmental toxins comprising administering to a subject in need thereof, a
medicament comprising a therapeutically effective amount of a daily dose of from 2mg to 100mg of
nalmefene. ‘

9. The use according to claim 1 or claim 2, wherein said condition is'hepatitis B.

‘ 10. The use of any of the preceding claims, wherein the pharmaceutical composition
is administered orally.

11.  Theuseof anyofthe preceding claims, wherein the pharmaceutical composition
is administered parenterally.

| 12.  Theuse ofany ofthe preceding claims, wherein a compound of formulaRAX is
~ administered in combination with other therapeutic agents.

13. The use of claim 12 wherein said other compounds are selected from analgesics,
anesthetics, antifungals, antibiotics, antiinflammatories, anthelmintics, antidotes, antiemetics, antihistamines,
antihypertensives, antimalarials, antimicrobials, antipsychotics, antipyretics, antiseptics, antiarthritics,
antituberculotics, antitussives, antivirals, cardioactive drugs, cathartics, chemotherapeutic agents, corticoids
(steroids), antidepressants, depressants, diagnostic aids, diuretics, enzymes, expectorants, hormones,

hypnotics, minerals, nutritional supplements, parasympathomimetics, potassium supplements, sedatives,
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15 antibiotics, antiinflammatories, anthelmntics, antidotes, antienetics,
<antihistam nes, antihypertensives, antimalarials, antimcrobials,
"antipsychotics, antipyretics, antiseptics, antiarthritics,

antitubercul otics, antitussives, antivirals, cardioactive drugs,
~cathartics, chenotherapeutic agents, cprticoids (steroids), antidepressants,
depressants dji agnostic aids, diuretics, enzynes, expectorants, hornones,

“hypnot i csSuliongaides, simulants sympathomimetics Bpquilieers.sringry AR Testven dsaspusiTiciors,
potaSS|un1sugf%§g%ﬂmiﬁaand §%¥§%”mﬁ%§&&§9%2%ggs’ stinmul ant s,

-synpathon¥ﬁ8 ., url i nfectives, vasoconstrictors,
vasodi l ators, Vi tani4ng conipdtinfiof the doriu¥ARIAKSwhéteid: t he .Ii ke. Opioid conpounds
and opioi d-1i ke conpounds can have unwanted side effects in the central

nervous system Thétisthalkyl, alylpbenytberafl, o(€HpRasdrerein misdnom Otv 6, md R3&anbki ch
undesirabl e side effects are mninmal to non-existent are preferred. As noted
above, nafFBE WS 3 wel | docunent ed conpound and commercially avail abl e.
Q her conpounds of use in thgd resent invention nmay be obtained by

nodi fication of nal mefene by routine chem cal nethods or by use of

t echni ques anal ogous to those described in PCT Publication WO 03/097608. 30
The term "active agent" as used herein,_ 4 ncludes the pharnmaceutically

17 N
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-

X can be hydrogen, allyl, cinnamoyl, crotonyl, (CH,)C4H;-4F, (CH2),C=CR,R,,
(CH,),C=CR,, (CH,)_,R;, and (CH,),CHR,R,, wherein misOto 6 andnisfrom0to 6. R, canbeH,
alkyl, or the same as R, wherein R, is described above and R can be alkyl, CN, COR,, or structures

selected from the group consisting of the following structures:



acceptabl e salts of the conpound. Pharnmaceutically acceptable salts are
salts that retain the desired biological activity of the parent conpound
and do not ‘i npart

XI1 ) X111

N £

A
—EPJ
XVII XVIII

wherein Y can be O, S or N. Rq and R; are each independently H or the same as R,
as defined above; and Ry is alkyl, or the same as R, as defined above, or the same as R; when R can
be the structures described above (IX — XVIII) for preparation of a me&icament for preventing or
treating a condition selected viral infections, organ damage, , and diseases associated with
overproduction of superoxide anion radical selected from atherosclerosis, TNF-a, selected from the
group consisting of Crohn’s disease, ulcerative colitis, organ failure, and pulmonary fibrosis, or iNOS,

selected from colorectal cancer and gastric carcinoma



