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Field of the Invention

The present invention relates to opioid and opioid-like compounds, and
pharmaceutical formulations thereof, and use thereof for prevention and treatment of

15  disorders such as septic shock.

Background of the Invention

Morphine is a known analgesic compound isolated from the opium poppy and

has the following structural formula:

20
Although morphine is a potent analgesic, it possesses several undesirable side effects,
including, but not limited to, physical dependence. Therefore, several compounds
have been developed by addition or substitution to the basic morphine skeleton.
Several such compounds are described in U.S. Patent No. 5,219,347, issued June 15,

25 1993 to Kanematsu, et al.; U.S. Patent Nos. 5,912,347 and 6,242,604, issued June 15,
1999 and June 5, 2001 to Hudlicky et al.; U.S. Patent No. 6,150,524, issued
November 21, 2000 to Hartmann et al.; U.S. Patent No. 6,323,212, issued November
27, 2001 to Nagese et al. and European Patent No. 577,847, published January
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27, 2001 to Nagese et al. and European Patent No. 577,847, published
January -1 WO 03/097608 PCT/US03/ 15461 5 12,1994; European Patent No.
242, 417, wobBigisesi February 10, 1993; and European Pat entPCRaISOE83I6041,
publ i shed January 4, 1995. \Wen a nethoxy group is substituted for the
3- hydroxyl group, the conpound is codeine, an opioid often used as an
anal gesic and also in cough nedications for its antitussive effects.
Vari ous substituents of the norphine structure are not required for a

10
Ao Used it o o SurgPHed pARNENCT 245911, (RbLURR FbRay 300 b nTRLRAE T
mor phi ne but Patantkéo. 682,041 Fplflzihbleafd, Janadardgl 4[ria5}95aIWheﬂ adlethidxs g?oﬁb Blskbyrightedond,

and has the fol gstructural formul a: N 17 j114 5 15
The nunberi n§> tbgte died gioEp %nﬁwmméuﬁ)corisma a%m%tqf&ﬁavse U#baR i ng

system Usedada'fgegﬁ‘:%ﬁﬂ'aﬂb@ﬁlc mARtdERRS it i ARtiRsAPOEFd the numbering of
d

nor phine (1) uSed above. s recogni zed that the International Union of
Pure and Appl i ed Vaharsi smbstytuénttJBAﬂt)e morpherei sttgctslyesmmatsrecwufeﬂéoemmrcsnct hat ,

.0., the Mrgk 0,ed 1996 t he .conpound hinan in
o ol Baerts: S mb s atives et AT 55 ot aN A- gscy 16 e geent
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structural fornmula: -2 03/ 097608 PCT/ US03/ 15461 H (|
and may also lack the 7,8 alkenyl bond, and has the following structural formula:

i)
/

N17
10 N
11
12 0

The numbering system used with compound (II) is a “conventional numbering system

15

used in describing morphinans and corresponds to the numbering of morphine (I)
used above. It is recognized that the International Union of Pure and Applied
Chemistry (IUPAC) numbering system is different, so that, e.g., the Merck Index (12
20  ed.,, 1996) names the compound Morphinan in monograph 6358 at pp. 1073-74 as
[4aR(4ac,10a,10a0)]-1,3,4,9,10,10a-Hexahydro-2 H-10,4a-iminoethano)phenanthrene

and has the following structural formula:



a48a 5 In the present application, the "conventional" nunbering systemis
used unl ess otherw se noted. Sonme norphi nans are agoni sts, producing an
anal gesi cwefoBegtcosnhi | e ot her 10 nor phi nans are ant agoni sPET/Usb®csng t he
ef fect of norphi ne and norphi ne agonists. Still other norphinans exhibit a
conbi ned agoni st/ antagoni st activity, producing an analgesic effect itself
whi | e bl ocki ng the agonist activity of other norphinans. Finally, sone

nmor phi nans, including the conmpound norphinan (Ha), exhibit no biol ogical
activity. The so-called "norphine rule," or BeckeymCasey rule, requires (1)
15 an aromatic ring (2) attached to a quatanary center which is connected
to (3) a tertiary nitrogen which is (4) Incated two carbon atons away. It
has been found that substitution of the/fitrogen nethyl group by allyl,
n-propyl, a substituted allyl, propynyl§ {cycl opropyl nethyl, and

cycl obutyl nethyl results in norphine AntAgbyi sts. Representative
nor phi nans are shown in the foll owing/ipatgnys: U. S. Patent 20 No.

3,275, 638, issued Septenber 27, ; { Ad%%t\al.; U S. Patent No.
3,819,635, issued June 25, 1974to Pay et gl.; U S. Patent 4,228, 285,
i ssued Ogf ober 14, 1980; U.S. Patenf/No. A4673, 679, issued June 16, 1987
to Aungst et al.; U S. Patent No. 4,912,114, issued March 27, 1990 to L.
Revesz and U. K Patent No. 2,175,898, published Decenber 10, 1986; U.S.
Pat ent No. 071, 985, issued. Decenher 10,. 1991 25 t.o Andre et al,; U S

Pat ont No, SInGH BrsEent; SWlEdioRy it Sonvigliently fifk, Sptel % uBpdsunleeg ong
No. 6, 166, 21dtherniseUfleddecenber 26, 2000 to Cain et al.; and U K. Patent No.
1,038, 732, published August 2, 1967. A further sinplification of the

mor phi ne st ruct ur$omevedrphigans arei aganish prpdenieg apf analgssigyeffash|whileeothengs t o

produce f 7 BSHASHIR BRI IR B1d5:gohE UL & mb AR Bt morpni0 FHRR7 008

Still other morphinans exhibit a combined agonist/antagonist activity, producing an
analgesic effect itself while blocking the agonist activity of other morphinans.
Finally, some morphinans, including the compound morphinan (IIa), exhibit no
biological activity. The so-called “morphine rule,” or Becket-Casey rule, requires (1)
15 an aromatic ring (2) attached to a quaternary center which is connected to (3) a
tertiary nitrogen which is (4) located two carbon atoms away. It has been found that
substitution of the nitrogen methyl group by allyl, n—propyl, a substituted allyl,
propynyl, cyclopropyl methyl, and cyclobutyl methyl results in morphine antagonists.
Representative morphinans are shown in the following patents: U.S. Patent
20  No. 3,275,638, issued September 27, 1966 to Sawa et al.; U.S. Patent No. 3,819,635,
issued June 25, 1974 to Pachter et al.; U.S. Patent 4,228,285, issued October 14, 1980;
U.S. Patent No. 4,673,679, issued June 16, 1987 to Aungst et al.; U.S. Patent No.
4,912,114, issued March 27, 1990 to L. Revesz and UK. Patent No. 2,175,898,
published December 10, 1986; U.S. Patent No. 5,071,985, issued December 10, 1991
25  to Andre et al.; U.S. Patent No. 5,504,208, issued April 2, 1996 to Sobotik et al.; U.S.
Patent No. 6,166,211, issued December 26, 2000 to Cain et al.; and U.K. Patent No.
1,038,732, published August 2, 1967.
A further simplification of the morphine structure involves elimination of one

of the cycloalkane rings to produce 6,7 benzomorphans having the structural formula:

3.



CH3 1J e 06 12 5= CH3 RO Representative benzonorphans are shown in the
follow ng patents: U S. Patent No. 3,764,606, issued Cctober 9, 1973 to
Akker man w0 0ak97608J. S. Patent No. 3,936,463, issued Februacy/3p3/1866 to
Benner et al.; U S. Patent No. 4,029,798, issued June 14, 10 1977 to
Yamanoto et al.; U S. Patent No. 4,128, 548, issued Decenber 5, 1978 to
Akkerman et al.; U S. Patent No. 4,288,444, issued Septenber 8, 1981 to
Akkerman et al.; U S. Patent No. 5, 354,758, issued Cctober 11, 1994 to
Lawson et. al.; U S. Patent Nos. 5,607,941, issued March 4, 1997 to Merz et
al ., 5,7§ﬁ,318, i ssued March 24, 1998 to Carter et al., and Canadi an
Patent No. 2,072,814, published Janyary 3, 15 1993; U. K. Patent No.
1,077,711, published August 2, 196%.° Anot her class of norphine derivatives,
t he norphones, feature an oxi di zed ¥ oxygen atom at C6, and have the
following structural formula: (1W-\N ngo 904 11 /1\ 12 148 45 ---d
or 0 20 Representative norp Colypotinds are described in the foll ow ng
patents: U S. Patent No. 4,2 i sSued Cctober 28, 1980 to Kotick et
al.; U S. Patent No.

RO
Representative benzomorphans are shown in the following patents: U.S. Patent No.
3,764,606, issued October 9, 1973 to Akkerman et al.; U.S. Patent No. 3,936,463,
issued February 3, 1976 to Behner et al.; U.S. Patent No. 4,029,798, issued June 14,

10 1977 to Yamamoto et al.; U.S. Patent No. 4,128,548, issued December 5, 1978 to
Akkerman et al.; U.S. Patent No. 4,288,444, issued September 8, 1981 to Akkerman
et al.; U.S. Patent No. 5,354,758, issued October 11, 1994 to Lawson et al.; U.S.
Patent Nos. 5,607,941, issued March 4, 1997 to Merz et al., 5,731,318, issued March
24, 1998 to Carter et al., and Canadian Patent No. 2,072,814, published January 3,

15 1993; U.K. Patent No. 1,077,711, published August 2, 1967.

Another class of morphine derivatives, the morphones, feature an oxidized

oxygen atom at C6, and have the following structural formula:

(U))

20
Representative morphone compounds are described in the following patents: U.S.
Patent No. 4,230,712, issued October 28, 1980 to Kotick et al.; U.S. Patent No.
4,272,541, issued June 9, 1981, also to Kotick et al.; U.S Patent No. 4,388,463, issued
June 14, 1983 to Brossi et al.; U.S. Patent No. 4,390,699, issued June 28, 1983, also to
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4,272,541, issued June 9, 1981, also to Kotick et al.; U S Patent No.
4,388, 463, issued June 14, 1983 to Brossi et al.; U S. Patent No.

4, 390, 699woicsmemos June 28, 1983, also to -4 WO 03/097608 PRTN/SUBIRAG1L5461 5
Brossi et al.; U S Patent No. 5,780,479, issued July 14, 1998 to S W Kim
and U.S. Patent No. 6,271,239, issued August 7, 2001 to Portoghese et al.
Previous work in this area has generally focused upon the investigation of
the use of these norphine derivatives as anal gesics, norphine antagonists,
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N-pent-4-enyl and N-hex-5-enyl, are.reported in J. Med. Chem. 43(26), 5030-5036

20  (2000), to have high-affinity and selective o1-ligands (Ki = 2 nM, 62/c1 = 1250, and

1 nM, o2/c1 = 750, resp.); in contrast, N—allylnormetazocine has relatively poor
affinity at o1, and its c1/62 ratio is <100.

Recent advances in the research of neurodegenerative diseases of the central

nervous system have revealed that the opioids may play a role in modulating the

25  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. Pharmacol. Exp.

Therap. 293, 607-617 (2000) to protect rat dopaminergic neurons against

30 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

possibility of developing psychological dependence (i.e., addiction) is one of the
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Therap. 293, 607-617 (2000) to protect rat dopam nergi c neurons agai nst 30
i nfl ammat ory damage through inhibition of mcroglia activation and

super oxi dEO ogesmeosat i on. The potential for the devel opnent pofi/used/eence and
physi cal dependence with repeated opioid use is a characteristic feature
of all the opioid drugs, and the possibility of devel opi ng psychol ogi cal
dependence (i.e., addiction) is one of the -5 WD 03/097608 PCT/ US03/ 15461
5 maj or concerns in the use of the treatnment of pain w th opioids. Another
maj or cancern. as I i t Pic0l [:s. the.div I f these
drugs frgﬂ1t%@“éﬁgﬁggﬁ{??ﬁﬂ%égﬁcﬁghgzg?ﬁ%?gﬁ%ogggékﬁé8?%“#6#3#®%$g3%95na
pur poses, e. ¢ncernOasadided ivdth the e ®f oploidsiscdhsidivddien 06 thpsedings fogrhahel and
opi oi d-1i ke conpounds useful for the revention or treatnent of various
di sorders asPaiiéBtH BB tp@pathgr (%-@aﬁwsrfv tsereatanal pRERAsEH IF-Sac ot Addct: o

enbodi nent s t he- j {208 ol e d j 0 a
conpound accglfr“gl’ Egls?ggst?%gfef EOPWECR&&%% {;\Enh(glrbglﬁ)ﬁcmlﬁé ggﬁﬂﬁe H, u%ﬂ}?lfo ?iaﬁl yl,
phenyl , benzpieyemion EHRMtmenR4f varioes disorders asslesaribed Geteim. 15 6, and R4 can be
aring sﬁ{ucture. Such ring structures can be, for exanple, phenyl,

napht hyl,” and bi phenyl, wherein the ring is optionally substituted wth one
to three substituents selected Sﬁ,mé%&@m%ﬁﬁgsi sting of hal ogen,

al kyl, N2, CN, CF3, and OCH3. can be a 1rve-nenbered heterocyclic ring
havi ng one or norActediagdat embodiments ifcidie fpresent fevegtiom pthe qedest iimgntién 0, S,

and N, wherein.the heterocyclic,.ri s 20 bstituted wth a nmethyl group.
R4 can be a rﬁ ‘?Sﬁf’ﬁec"ﬂpﬁﬁn %’Péqu}g {E')ﬁtge E‘i}ﬂ“&ﬁf'ﬁ Wﬁereins optionally
substituted with RahogeH, aHtP'K)éllyl, PlEhyl, G¥nzyIFt (CHIR,, AhediRlREs fivher® Rt

and R2 are each independently H or alkyl, or RL and R2 is a cyclic ring,

wher ei n 13t heb.capd| Racan; brya rigg strgcturey Suchpngatrucguras raybe.ifer exampleomhesral | y

havi ng a do i I 4 QUINO]L |

o ngﬁpﬁﬂ&g%dbﬂgﬁﬁ&@ﬁ Whétéin ¢ 1181 RBtGMIRO dbiEruteFAwERBnL %o three
substituents selected from the group consisting of halogen, alkyl, NO,, CN, CF;, and

OCHj;. R4 can be a five-membered heterocyclic ring having one or more heteroatoms
selected from the group consisting of O, S, and N, wherein the heterocyclic ring is

20  substituted with a methyl group. R4 can be a pyridine ring wherein the pyridine ring
is optionally substituted with halogen, alkyl, NO,, CN, CF;, OCH;, or NR;R,, where
R; and R; are each independently H or alkyl, or R; and R, is a cyclic ring, wherein
the cyclic ring is a 3- to 7- membered alicyclic ring optionally having a double bond
in the ring. R4 can be quinoline. R4 can be isoquinoline. R4 can be 4-

25  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;

A can be a structure such as one of the following structures:

V)




25 cycl ohexyl phenyl. R4 can be a cyclic ring, wherein the cyclic ring is a
3- to 7- nenbered alicyclic ring optionally having a double bond in the
ring;, A oso0obemostructure such as one of the foll owi ng stcuatssos/esst (V) N
17 10 9 OH 11 /1\12 148 45 OOO-6 W 03/097608 PCT/US03/ 15461 I-A
(M) N OG®H(VII) NH10 X) ?_ Hand 20 (MIl) CH3 N 81i 2

:;4 (VD

(VII)

X can be allyl, cinnamoyl, crotonyl, (CH2)C¢Hs-4F, (CH;),C=CR R,
(CH,),C=CR3, (CH,):Rs, and (CH,)mCHRgR7, wherein n is from 0 to 6. Rz can be H,
25  alkyl, or the same as R4, wherein R4 is described above and Rs can be alkyl, CN,

-7-



6. 599 CH3 J O X can be allyl, cinnanmoyl, crotonyl, (CH2)C6H5-4F,
(CH2)" C=CR1R2, (CH2).C=CR3, (CH2)"R5, and (CH2)nCHR. R7, wherein n is
fromO tow6.038%6ean be H 25 alkyl, or the sane as R4, wreraisn3/B6i s
descri bed above and R5 can be alkyl, CN, -7 WD 03/097608 PCT/ US03/ 15461 5
CORE, or structures selected fromthe group consisting of the foll ow ng
structures: IX X\ y~Y Xl ORa OXI XIIl ~1 - 10 XIV XV XVl XV
XVIll /,- and 15 N wherein Y can be 0, S or N R6 and R7 are each

2o P ms ot PO AR st s e AR G R Tl B st 1o 0

IX X
X" Y
|
X1 o) Rs

XII X111

/
X

F
10
XI1v XV XVI
N\ N\
L7 A
XVII XVIII
TN

_-
LN ,
,and
15 wherein Y can be O, S or N. Rg and R; are each independently the same as R4 as

defined above; and Ry is alkyl, the same as R4 as defined above, or the same as Rs
-8-



5 when R5 can be the structures described above (I X - XVIII1). The novel
conpounds according to the formula R-A-X can be enantioners,

di ast ereowema®9®)8 and pharnaceutically acceptabl e salts trhensos/1:nd

i ncludes the proviso that when Ais the structure according to formula
(Vir1), Xis not (CH2)" R5, wherein R5 can be alkyl, CN, the sane as R4
descri bed above, or COR8, wherein R8 is alkyl or the sane as R4 10
descri bed above. According to other enbodinents of the present i nvention,

the invention relates met hods, of ..pr.e ent ndlt S such
as septi @ shBb& Rs 1 g‘hh’ﬁt srgRtures ges 85&8‘6’ eg\gﬁ) I%(XI sorn(ljpeoruélcril
neur odegener Qécbi'(ﬁhgjltﬁeﬂ&esfonﬁlﬂﬁcﬁrA-)ﬁnean QRr Qh&ﬁldﬂﬂl&@r dﬁfsﬁ:recﬁ@mﬁs S bt
adm nistering to a su iect in need thereof, a 15 har maceut i cal conposition

conpri si ng aphaweaegyticallycasceptakle fsals thereof arsliincludes aw REQYIpO e When onlfSrmq
R- A- X descri d t egent
i nvention re%%ﬁ{ces (f%rdlﬁg&) ogﬁlﬂg (B}(rhé %{ﬁnﬁ’g orZ)‘EI%gu’?llgllﬁgﬁgf)na&ltgl ons’ serect ed

from the grothe sapRSdsSR) desceibed abbve; or TLORYK , whendih aRgriat alkyl, oothg ssandaasaRe,
neur ol ogi cal di sorders, neurodegenerative 20 di seases, cancer, and cardi ac
di sorder ¥ c@?ﬁ?h%‘i%‘?@"@tdm nistering to a subject in need thereof, a

phar maceut i cal 595&315%9@%@9{%?@@@&@ REf)'E%?é’\/ﬁ?}Ps%H{ inG@hdoh, Blefi 1\6(3} réaeynt

of conpound according t erein: R1$ nmethyl; A has the
fol | owi ng st toumtthods of prevénfing) or Géhtingaunddiﬁonsasqueasmphy IshoqkCHEJatymatiopg opy!| ,
CN, allyl, CH2=C(CH2)2, or ena t| one di as{ er eoi so

rs, and
phar maceut i c2igRY taﬂﬂl@l%%f' disp ésofneurq g%rﬁg’ﬁgglfg%sgs’Péﬁcﬁéog?‘i5461
5 According tRd¥et dikblaess, emaﬂmsﬁ@taanﬁﬁls&mg PloE e ¥ubjebly 8At hewd thétofpr £sent

15 pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula R-A-X described above.

According to still other embodiments, the present invention relates to methods
of preventing or treating conditions selected from the group consisting of septic
shock, inflammation, organ damage, neurological disorders, neurodegenerative

20 diseases, cancer, and cardiac disorders, comprising administering to a subject in need
thereof, a pharmaceutical composition comprising a therapeutically effective amount
of compound according to the formula R-A-X wherein:

R is methyl;

A has the following structure:

X can be methyl, (CH,)s, n-propyl, CN, allyl, CH,=C(CH,),, or

enantiomers, diastereoisomers, and pharmaceutically acceptable salts thereof.



invention relates to nethods of preventing or treating conditions such as
septic shock, organ danmage, neurol ogi cal disorders, neurodegenerative

di seases,woanoenps and cardi ac di sorders, conprising adm RCIUSDI/IY6t 0 a
subj ect in need thereof, a pharnmaceutical conposition conprising a
therapeutically effective amount of opioid 10 and opioid-Iike conpounds,
and derivatives and anal ogs thereof. Brief Description of Drawings Figure 1
illustrates effects of XXV post-treatment on nean arterial blood pressure
(MAP) ingats tre w.th Lip I D i P > Fl

illustr atsras ef f ecgé&g?l% )belct)s(%ﬂ-?%r %rgﬁér:crﬁelﬂtgﬁ %g&h%grq%sreg znfehg%tet é‘ gtprrgsé?tn ted
with |ipopol inseaivhaelate t¢ hieBods bf graventihgi dritreating t@slittdifsesatls andepie(shock,
treatnment on pl as | evel s ?f .S rﬁm | ut amat e- oxal at e-transferase énSGOT)
in rats treaf@a viameeei Popigaical ciapidgis (eprgeeencrajiye o dibeases.  SH1oah ednd
effects of tre ; enu ;i it aLE4C

t ransam nas ?%[%%DT?E?}EE&%’:A@ nﬁrgg{é’;g h{\?ﬁq%}érll?%o%o Iaysgglc%:g%tgrdiﬂdgég& IgES%f&ﬁE Iezzll gure
5 i 11 ustr at ephaRihteutital reatripositiphrcomgtising sit therepeuwizhlly effdétes afiound ofrapioiding

tissues of rats regeivin A), XXV , al one, i.nj ectiops of

| i popol accﬂ‘éfqu‘é‘(&?’llfﬁg?g‘pg%’?’édeﬁ‘r"gweéﬁg&éﬁloéﬁ tﬁﬁreﬁ - 16. Figure 6
illustrates effects on the al veolar wall through histol ogical studies of

25 normal lung tissues of rats receiving (A) XXVl alone, (B) injections of
| i popol ysaccharide (LPS), and (C) . LD, |. Detailed
Description of Preferred Enbodi BT CAPET b Bho ot her aspects of the
present inventi onFiguré 1nibhustoetes] effects o XXV O0post-trentneent @nameanvattérialdsdpett t o

ot her enbodi nents ri bed herein, Lt should b reci ated that the
i nventi on caﬂeweemﬁl ledaiSﬁreateﬁfV@ﬂbhlﬂopPBP%g%fﬁge @‘ﬂ%&rl d not be construed
as limtgd to theFFgﬂP@ﬁ'!il'i‘&Wa&s%ﬁ%ctE%f m%ﬁltfbatn%}h%rhea&h‘ﬁé% ?di?ﬁé‘étéﬁagt S

are provided so that this disclosure will be thorough and conplete, an
will fully wohlipgpdysacdmode (loPSX he i nvention to those skilled in the art.
-10

Figure 3 illustrates effects of XXV treatment on plasma levels of serum
glutamate-oxalate-transferase (SGOT) in rats treated with lipopolysaccharide (LPS).
Figure 4 illustrates effects of XXV treatment on plasma levels of serum
20  glutamic pyrate transaminase (SGPT) in rats treated with lipopolysaccharide (LPS).
Figure 5 illustrates PMN filtration through histological studies of normal lung
tissues of rats receiving (A) XXVI alone, (B) injections of lipopolysaccharide (LPS),
and (C) pretreatment with JK-16.
Figure 6 illustrates effects on the alveolar wall through histological studies of
25 normal lung tissues of rats receiving (A) XXVI alone, (B) injections of

lipopolysaccharide (LPS), and (C) pretreatment with XXVI.

Detailed Description of Preferred Embodiments

The foregoing and other aspects of the present invention will now be described

30 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

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.

-10-



WO 03/ 097608 PCT/ US03/ 15461 5 The term nol ogy used in the description of
the invention herein is for the purpose of describing particular
enbodi mrerwe oendxosand i s not intended to be limting of tReTiUSO®M46DN. As
used in the description of the invention and the appended clains, the
singular forns "a", "an" and "the" are intended to include the plural forns
as well, unless the context clearly indicates otherw se. 10 Unl ess

ot herwi se defined, all technical and scientific terns used herein have the

same neani ng as oﬁmglﬂ e y, £ I i hdreihNistBE et to
whi ch thi%s i nvention be é’?%g’. ﬁ%ﬁﬁggﬁglc}ecé;rﬁt%ns&gfgtqg%m%gpl ir%lat isons,

pat ents and mirpes of elfesribivpepartiéu] cerhisrdinents anly andcis npoin&inded by be Gfatimnce i n
their entiretjes, for the teaghi gl%s rel evant. to the. 15 sentence and/or

par agr aph i rPfiRe iveption. As wsed ap the; descrntion f the inyeption and thegnpgpded claimsy,

herei n ref erge (Rolihe fotfhs “BE LMD M “thd & Interlde@ RERRRIde Y plEd4E forfns a8 dlell! at ed
or unsaturated hydrocarbon chains, including for exanple, nethyl, ethyl,

propyl, i sopudgsglthe domtexk cleadtpindioptes otherwisput yl , pentyl, hexyl, octyl,

et henyl ,. . propeny. but enyl. tyl,..hexenyl . octenwl , butadienyl., ,and

al | enyl ¥ oups. Aﬂ’q}lﬁfs %ge%?%ggp%éhalbfﬁcﬁﬁpglb@duﬁé lgifit?lmse e%?’e}s{eﬁ 88YS ut ed
with one or WBr8mBAfednMERS €6hABnlys UkEdritbotE BY SoneofJordinaey SRifiNin fhk k@K Yo

acyl oxy, hydroxy, nercapto, carboxy, benzyl oxy, phenyl, benzyl, or other

functi onal i tyhighithisinyastioselatongsi t abl y bl ocked with a protecting group so
as to render the fy %%éii@a%hé,%gﬁf%@%fg%%r{sef)%tﬁxﬁg raF(Z%ﬁleP Fé?@xreh%e‘é%ﬂfed h@%l’nrﬁg

optionally substituted Wt nons ring substituents.

term 25 " norark Nhédrperatedgby eéfarencd éi itdes ehtietissilfort tHeurattings radotanady ahsel y
affecting any reactjons to be perfornmed in a_ccordancc{e with the process of
this invient i SAtenghad/grnsragraphdp ayhich the gefereaegispEssentidy efers to C 1 to C8

al kyl, including oyl d Hareitteft t501-6b0 iR 1fsbe, BREr CorandiRdC7
whi ch may be i ne?}e {oe?nb%%%esd&sga%reéateuratgz: or - unsaturated.’ 30 The term

"cycl oal kyl "orayclis sdturetedcomunisstutaygsl Inalrdoartied cha@ms pmclgdingdoOsxampl€gnethyl,
cycloal kyl. ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, octyl, ethenyl,
propenyl, butenyl, pentyl, hexenyl, octenyl, butadienyl, and alleny! groups. Alkyl
20 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
may be optionally substituted with additional non-interfering substituents. The term
25 '"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 C1 to C8 alkyl, including C1 to
C3, Cl1 to C4, C1 to C5, C1 to C6, and C1 to C7, which may be linear or branched
and saturated or unsaturated.
30 The term “cycloalkyl” as used herein is typically C3, C4 or C5 to C6 or C8
cycloalkyl.
The term “aryl” as used herein refers to C6 to C10 cyclic aromatic groups such

as phenyl, benzyl, naphthyl, and the like, and includes substituted aryl groups such as
tolyl.
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The term"aryl" as used herein refers to C6 to C 10 cyclic aromatic groups
such as phenyl, benzyl, naphthyl, and the |Iike, and includes substituted
aryl grouwe osmetosms tolyl. -11 WO 03/097608 PCT/ US03/ 154@LTAISIhE&S46Er m

"het erocycl e" as used herein refers to a nonoval ent saturat ed,

unsaturated, or aromatic carbocyclic group having a single ring or nmultiple
condensed ring and having at |east one hetero atom such as N, 0, or S,
within the ring, which can optionally be unsubstituted or substituted with

hydroxy, qal kyl Xhm_ Rl GrocydtBY ﬁﬁmst H%F@T %ﬂ% t&%ﬁj@‘g%ﬁﬁr sdiGrated

substituents. Exarr%eloes of nitrogen heterocycles I nc ut are not
limted to, ymsatuedted, or atotteariolcarbopyaliazpdue, havyng alsingle rimgraaauigple cpypdansedi ne,
pyri dazi ne, indoljzine, isoindole, indole, .ind e, Jpurine ui nol.i.zi ne,
"Soqui nol I neing e EHRbt [5ATRP JEierR AOML SHE 3t Nacher Suaifik e > which

qui nazol i ne, can%@w?ihnpeoe PhRbstfif8 orC AIRARRIE withahRRbty) CalkAh @Ry hhaidi ne,
acridine, phenanthroline, 1isothiazole, phenazine,” isoxazole, phenoxazine,
phenot hi azi neercaptodaxbbthei men-intekferingisubstivhentse, Exampples df nistogen peteroeieles and

i ndoline.., The term "hal 0" as us herein refers to any, hal ogen qrou such
as chlor'o, ‘f’F]ﬂfg?’gl,’utb?rgnﬁ?t g’!mtfﬂg&& PY{™ é'lnh‘fa'z 151 (5’?'5‘23153 pﬁggﬁlehgyrealzﬁ‘er efers
to conmpoundspyriigidin) I@?haézixga@!iﬁaelmne, EYiRdvlé) embiblse indagple) bindife, quiriliditieng
agoni st and antagoni st activity wherein such 20 conpounds can jnteract

W th st er eosigeqyinglineanduigeling aiphthalizingi npaplitheiding umopalinen gHmazliney

ti ssues. Phar.magal ogj pr tLe Vi AV e r lihess,
respiratory ‘alélﬁﬁﬁlélse 5 gt)e%{,agng h 5%%5%01%’n§arrr€(g%‘%a%gnr% %#gc#ﬂeé Iagﬁgﬁg’gg}\}m%aﬂ%%mlg’

refsul ting | OissthianIeQOEBﬁia' flusNeSSxazdlRe pRdnxiLine,oiphehdtkiazinas insidalzdlidinei n
refers to compounds that are ,simlar jn_structure and/ or pharnacol ogi cal
profile 15 Kinsdrzodps-ciRerdsiey BipgHEIncoandindoitices of opioi d and opi oi d-1i ke

corbounds, 1! 1oy 3"t B fes o ERIGHTRE oL s gy pet 0
al fentani |, fhdry)pomdi odpdal phapr odi ne, anil eridi ne, benzyl nor phi ne,

The term “opioid” as used herein refers to compounds that exhibit opium or
morphine-like properties, including agonist and antagonist activity wherein such
20  compounds can interact with stereospecific and saturable binding sites in the 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.
25 Examples of opioid and opioid-like compounds, include but are not limited to,
endogenous opioid-like peptides that are present particularly in areas of the central
nervous system, alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine,
bezitramide, buprenorphine, butorphanol, clonitazene, codeine, cyclazocine,
desomorphine, dextromoramide, dextromethorphan, dezocine, diampromide,
30 diamorphone, dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol,
dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine,
ethylmethylthiambutene, ethylmorphine, etonitazene, fentanyl, heroin, hydrocodone,
hydromorphone, hydroxypethidine, isomethadone, ketobemidone, levorphanol,

levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine, methadone,
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bezi tram de, buprenorphi ne, butorphanol, clonitazene, codeine, cyclazocine,
desonor phi ne, dextronoram de, dextronethorphan, dezocine, dianprom de, 30
di anor phowe,03d91s9gir ocodei ne, di hydr onor phi ne, di nenoxadol pcdiusepimpt anol ,
di et hyl t hi anbut ene, di oxaphetyl butyrate, dipi panone, eptazocine,

et hohept azi ne, et hyl net hyl t hi anbut ene, et hyl nor phi ne, etonitazene,
fentanyl, heroin, hydrocodone, hydronorphone, hydroxypet hidine,

i somret hadone, ketobenidone | evor phanol, | evophenacyl nor phan, | of entani l
meper i di e d 0,

o Us03 s 5 RS8R o ‘%hmg%g ‘%aﬁem"ﬁ%’thnﬁr ﬁga}geme ’ﬁg"‘?\ggﬁg‘% n’g"}%gg’ﬁ’ham

ni conor phi na;ormemhemm; phmtmindolenormmrpiadanenalnad)ﬁerl nﬁhblb@henml onqjtrexmx,e

nal oxone, nal buphene, nal trexone, nornorghl 8’ nor pi pa

one,
oxycodone, MWBF%% noﬂ%%B%RPé‘Fet BRHI™ p ¥ ?’neoxmﬁg orli’é a"eremm
phenomor pha@eenpﬂsaﬁé %eﬂgdoxgﬂce "HRShkpREn, pheffi08kk Nheno Bl didd, BhBdine,

pr ophept azi pronedol’, propéri di ne, propoxyphene, ntani | It di ne,
10 tranmadol ,pidtremite; pmheptezsntarpaioracrhjl,qgspdzrhbmaaqrtopok'yrplme" sufentartil; e!iidmeg" as

used herein refe t eat ne that inparts a benefit to a
pati ent ﬁ}flf%?%@?ﬁpg %ﬁP%g3§£mm§ %Hﬁﬁﬁ; i mprovenent in the condition
of the patient (esgear” bP“tAHing” ad Wk hEIPIRIE 1o arfld Pﬁé’of Redubi@ntRhAGmPasd on of

the condition, prevention or del aé@gf the onset "of the disease, etc. 15 As
used herein,a heneﬁhm arpatiant aBlicted val @s%e,end@@mgom@mvewutm the cendition |

Cor e oSl SR s Bt Moot APRE R R bR

descri bed hedo@itlﬁl,onV\p&h@ﬂionlb?dBﬂayofdﬁb&%ﬁrdfﬂitﬁdl&lad@ eaa‘fects in light of the
severity of the disease and necessity of the treatnent.

"Ther apeldti cal | y épfused hgweimipipharmageuticaly aceertable’r eq’@p@nepb (sagh gt
hecessary to ap{ &V ER 1e€t AN1uht) [AHE Bhal R éo%Y unfiY%r @b ggﬁtl&? %déutnlhgl@ £8f
interest and i es an’anount necess y to enhance norma

physi ol ogi Céddniltli?.ﬁ‘hﬂl(ﬂﬂiol’tgsubf]e’tt geavhiesk theautdtments dejaoibad hewein, withopt sl

i nvention are novel q
(ﬁeleter\llous side e{‘fects in light of the severity of the disease and necessity of the

treatment.

20 “Therapeutically effective amount” as used herein refers to an amount
necessary to prevent, delay or reduce the severity of the condition of interest and also
includes an amount necessary to enhance normal physiological functioning.

In general, active compounds of the present invention are novel opioid or
opioid-like compounds. These novel compounds are useful for preventing or treating

25  diseases or disorders as described herein. Novel compounds according to the present
invention comprise a structure according to the formula R-A-X wherein:

R can be H, alkyl, or (CH;)mR4, wherein m is from O to 6 and R4 can be a ring
structure. The ring structure can be aryl including, but not limited to, phenyl, benzyl,
naphthyl, and biphenyl, wherein the ring is optionally substituted with one to three

30 substituents selected from the group consisting of halogen, alkyl, NO,, CN, CF;, and
OCH;. R4 can be a five-membered heterocyclic ring having one or more heteroatoms
selected from the group consisting of O, S, and N, wherein the heterocyclic ring is
substituted with a methyl group. R4 can be a pyridine ring wherein the pyridine ring
is optionally substituted with halogen, alkyl, NO,, CN, CF;, OCHj;, or NR;R,, where
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opi oi d-1i ke conpounds. These novel conpounds are useful for preventing or
treating 25 diseases or disorders as described herein. Novel conpounds
accor di ngvoe3pdmeopr esent i nvention conprise a structure &ctarsds/rget o t he
formula R-A-X wherein: R can be H alkyl, or (CH2)nR4, wherein mis fromO
to 6 and R4 can be a ring structure. The ring structure can be aryl

i ncluding, but not limted to, phenyl, benzyl, naphthyl, and biphenyl,
wherein the ring is optionally substituted with one to three 30

substituents, selected fromijhe grou onsisting of Jhal ogen..al ky , CN,
e e SR emEs &5 abR TidePruBhRYRLECARIR ot BY Bl s Sbtic Py el
nore het er 0gh@uFclicERtLIL hrrmMdniteral AitychOrs: Dptivghl halingS datle Bond
wherein the heterocyclic ring is substituted with a nmethyl group. R4 can

be a pyridira thengngheRai pan e @yipolinene Ri fgn bes isgeuineohiae] y Raueait ibeuted
ith hal | , 6N, , o , - 03/ 997608
PCT/ US03/ 1548 f%é%p}ngﬁglrcﬁgc% 55 g%%e%%d‘&%% ‘ﬁ@%re’%@‘f I?)I/l% ,els \oé?;Rﬁ/ g’nd R

is a cyclic mémberedvilidyelit ring etienatllyibaving agloubledboad in the finggrenber ed al i cyclic
ring optionally having a double bond in the ring. R4 can be quinoline. R4
can be ilfoqui nol iA&an Reia stawrtyrs suchw&géa@ﬁ%ﬁﬂwstmmn%n be a cyclic
ring, wherein the cyclic ringis a 3- to 7- nenbered alicyclic ring
optionally having a double bond in the ring; 10 A can be a structure such
as one of the following structures: (VN 17 02M: 500 O(Vl) 14 N

N

17

(VD
15 ,
(VII)
20
25
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15 ¢c~0 oH "A(VIl) NH20 25 -14 W 03/097608 PCT/ US03/ 15461 5 (XIX)
[/ \ 10 ; and (MIl) CH3 N 8 2 ~165H3 15 A can be a structure that has
an opi oi dworo3opicos d- | i ke core structure or can be nodifi @dTiusos/ePsESENt an
opioid or opioid-like core structure. Such conmpounds that can provide a
core structure include, but are not limted to, alfentanil, allylprodine,
al phaprodi ne, anil eridine, benzyl norphi ne, bezitram de, buprenorphine,

but or phanol , 20 cl onitazene, codeine, cyclazocine, desonorphi ne,

dext romoram de, dextronet hor phan, dezoci ne, di anprom de, di anorphone,

di hydr ocodei ne, di hydronor phi ne, di nenoxadol, di mepheptanol,

di met hyl t hi anbut ene, di oxaphetyl butyrg%f, digkggpone, ept azoci ne,

et hohept azi ne, et hyl met hyl t hi anbut ene, &t hyl nor phi ne, etonitazene,
fentanyl, heroin, hydrocodone, hydronorphpne, 25 hydroxypet hi di ne,

i somet hadone, ket obeni done, | evorphanal | evophenacyl mor phan, | ofentanil
nmeperi di ne, neptazinol, netazocine, done, netopon, norphine,

10 ;and

(VIID)

° A can be a structure that has an opioid or opioid-like core structure or can be
modified to represent an opioid or opioid-like core structure. Such compounds that
can provide a core structure include, but are not limited to, alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol,

20 clonitazene, codeine, cyclazocine, desomorphine, dextromoramide,

dextromethorphan, dezocine, diampromide, diamorphone, dihydrocodeine,
dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl
butyrate, dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene,
ethylmorphine, etonitazene, fentanyl, heroin, hydrocodone, hydromorphone,
25  hydroxypethidine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan,
lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine,
morphinan, myrophine, narceine, nicomorphine, norlevorphanol, normethadone,
nalorphine, naloxone, nalbuphene, naltrexone, normorphine, norpipanone, opium,
oxycodone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,
30 phenazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol,
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mor phi nan, nyrophi ne, narcei ne, niconorphine, norlevorphanol, nornethadone,
nal or phi ne, nal oxone, nal buphene, nal trexone, nornorphi ne, norpi panone,

opi um owpesedomwes oxynor phone, papaveretum pentazoci ne, ppmarsasicsione,
phenonor phan, 30 phenazoci ne, phenoperidi ne, pimnodine, piritram de,
prophept azi ne, pronedol, -15 WO 03/097608 PCT/ US03/ 15461 5 properidi ne,
propoxyphene, sufentanil, tilidine, tramadol, and derivatives and anal ogs

t hereof, now known or later identified. X can be allyl, cinnanoyl,

E:E:I?ltZ;)nyl ai%%b&?véﬁfé&r{m&%nﬁ om A nga%s&can %&%ﬁvﬁsaﬁor tﬂ%s same

as R4, vx/nerethareﬁ%?}nbwldﬁsmrorbadrﬂbmﬁz:dand R5 can be al kyl, CN, 10 COR8, or
structures selected om.t he group consis of the I i structures:
IXx \y~Y xiX ¢ alylygipnampyl C@@n%zﬁﬁ%cxﬁr“pz(\dﬁ A& %o 03/ 097608
PCT/ US03/ 15 [ d R7
@JH P}?ﬁ@ﬁ (ét%} lis gcsﬁ%‘ﬁ@ﬁk?kﬁ é’\]zf}erﬁélgnt}§frgm Pt ﬂ ceﬁiﬁbéﬁ

are each ind ove, and s alkyl,
t he sane as Rl@ylam def smml aﬁRQ,vevhem‘rn Rhé&s dasombabk alikbe and Rs can be alkyl, CN,

10  CORg, or structures selected from the group consisting of the following structures:

IX X
X" Y
|

oo

15

A5 Ay A
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when R5 can be the structures described above (1 X - XVII1) including the
proviso that 10 when A is the structure according to formula (VIIl), Xis
not (CH2)wBS3/owtses ein R5 can be al kyl, CN, the sane as Recadasos/itsed above,
or COR8, wherein R8 is alkyl or the sanme as R4 described above. For
exanpl e, a conpound of the present invention according to the formula
R-A- X can conprise the structure X (V) N 17 1U 9 off 11 14 8 12 4 5 R
\, 00, o015 where R and X are descri bed herein. This exanple further
illustrates the placement of R and X, and thus, substitutents
correspondi ng thereto. The novel conpounds descri bed above do not enconpass
conpounds currently known t he dat EI%his i nvention. Sone of the
conpounds of the present in on descr et abpve can possess 20 narcotic
and anal gesic properties as Wwekly as anti oxi da properties. However,
certain therapeutic effects of |Xhe conpounds|offi the present invention can
be nmedi ated through nechani sns interaction with opiate
receptors. Novel conpounds he p eseanEQ_ nti/on descri bed above can be
useful for the prevention or i seases, disorders and/or
condi tions such as septic shock, i nf| ammat i on, organ 25 damage,
neur ol ogi cal _ gi sar , n N a regli i -R7
D 909 C whl ! %) beGS B N.2Rd HA'HE € S RHBSIRCHIP R Bt a5 7 a0
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) including the proviso that
10  when A is the structure according to formula (VIII), X is not (CH3),Rs, wherein Rs
can be alkyl, CN, the same as R4 described above, or CORg, wherein Rg is alkyl or the
same as Ry described above. For example, a compound of the present invention

according to the formula R-A-X can comprise the structure

W ™

R \;)\o Y

15  where R and X are described herein. This example further illustrates the placement of
R and X, and thus, substitutents corresponding thereto.
The novel compounds described above do not encompass compounds
currently known as of the date of this invention.
Some of the compounds of the present invention described above can possess
20 narcotic and analgesic properties as well as antioxidant properties. However, certain
therapeutic effects of the compounds of the present invention can be mediated through
mechanisms other than through interaction with opiate receptors. Novel compounds
of the present invention described above can be useful for the prevention or treatment
of diseases, disorders and/or conditions such as septic shock, inflammation, organ

25 damage, neurological disorders, cancer, and cardiac disorders wherein a
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5 pharmaceuti cal conposition conprising a therapeutically effective anount
of the conpound is admnistered to a subject in need thereof. Active
conpoundswofo3dmopr esent i nvention further conprise the ueerafSovpi4ei d and
opi oi d-1i ke compounds, now known and | ater identified, for the prevention
and treatnent of diseases, disorders and/or conditions such as septic
shock, organ damage, 10 neurol ogi cal di sorders, neurodegenerative diseases,
cancer, and cardi ac di sorders wherein a pharnaceutical conposition

conpri si i B! Eih Bl UARUhS of th
adninistggegm%%ﬁgﬁgﬁg?é%?&#ﬁuﬁéeﬁﬁ%%%%gggngxgﬂ%ﬁgéyg?ﬁgggﬁ opio?d é%d
opi 0i d- | i ke comgond dsadministetks] tolausubgeeinmeed therdof.ed to, al fentanil,

al I yl prodi ne, al phaprodi ne, aniJeridine, benz r phi ne, zitram de
bupr enor phi ne, 1@5‘8‘(%1%1?8%&, Otjéﬁ"oﬂ’ief‘%‘i M&P“%%ﬁg‘iﬁﬁgsor%wg}i%ﬁe 3 opiord

desonor phi ey, ddgibidQiker dMpgdtinds, H% kyWat BRY Rt Ndef7Al fotahe PrARRISHTAALE .
di anor phone, di hydr ocodei ne, di hydr onor phi ne, di nenoxadol , "di rregpgspt anol ,

di met hyl t hi amdatmentef diseasesphissrgérs apd/oyeandaiond syihmrsseplic shogk.corpa gamage,

et hoheptazi ne, et hyl.net hyl t hi anbut ene, .. et hyl nor phi ne, onit:az

Fent anyi 0 nersrfioBglaRisetistin deo Ry PR e B0 HoF o 250 AP HiBraers

i somet hadonewhéeinoP pitrslasitichledoRipRiitivalcompaviap AahaayduiRa affective @hubhani |,
meperi di ne, neptazinol, netazocine, methadone, netopon, norphine,

mor phi nan, n§fr disraompoundiis efdministeried sy prerd in msed dhaseqfhaksampley Pfsiethdone,

nal or phi ne. b ANE:oRALIBNENEpo Ak 1E1A0 buf U TKRNiRRe ) RURADANC

l M p |
opi um oxycddone, oxﬁﬁnrp one, apavere?ﬁnﬁ pent azoci ne, phehégoxone,
phenonor phanally2rogine sl glaupirsdine, pind adias,i wbnngmopphing) ddrziamigd, bupreaoiptme,

T amdol 1> aneteghacie cngofire diapioge <yEHERBER  droiomibwn Srogiamide,
oent 111 <5, ASteunamgr il 1® BipStiol ARG Mpjaesaied ol
deri vat i ves. didgdrGuwpmhined sdivfenoxedohr digepheritanodndingsthyd thiamlygenss sdiexaphetyl
I T NTENCIER R e T R AT O .
i ncl ude enandthPiRirphiad)d dbmflzEicCOIfeMAMS heroin, hydrocodone, hydromorphone,

20  hydroxypethidine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan,
lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine,
morphinan, myrophine, narceine, nicomorphine, norlevorphanol, normethadone,
nalorphine, naloxone, nalbuphene, naltrexone, normorphine, norpipanone, opium,
oxycodone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,

25  phenazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol,
properidine, propoxyphene, sufentanil, tilidine, tramadol, and derivatives and analogs
thereof, now known or later identified.

Active compounds of the present invention can be water soluble and can also
comprise known water-soluble opioid and opioid-like derivatives.

30 Compounds of the present invention can possess an asymmetric carbon
atom(s) and therefore are capable of existing as enantiomers or diastereoisomers.
Thus, compounds of the present invention include enantiomers and diastereoisomers
as well as pharmaceutically acceptable salts of the compounds of the present

invention.
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as well as pharmaceutically acceptable salts of the conpounds of the
present invention. -18 WO 03/097608 PCT/ US03/ 15461 5 Active conpounds of
the presewD oBny®mnt i on can be adm nistered alone or in comoTnsbs/ofe t h

ot her therapeutic agents. For exanple, active conpounds of the present

i nvention can be coadm nistered with conpounds now known, or |ater
identified, to be useful for the prevention and or treatnent of conditions
such as septic shock, inflammation, organ danage, neurol ogi cal disorders,

Comounds | nl ud st R of At Fbsea® RiveRRg pAEbF (BRARERY SRR &Y

anti f ungal s,coatHindtioat witghs otlenthdrageuticragems.i or exampleghedvet caaspouads ofldies,
antienetics, antihistam nes, antihypertensives, antimalarials,

ant i ni crobi direseniARYSREQR feni ke coadininisred i with compouady new, E%?W‘F’a?rt e i cs,
anti t uber cul:gt i I I YN I V-3 , :

ot har t1 oo, Janifed, GUC MRS Kok pROdth'br o AP OE RIS Yibhas septc

ant i depr essashbek, ddamanation sorgardi degmeags] | reuailogicaldidisosters; spewwodegrearative
expectorants, hornmones, hypnojics, mnerals, . nutritiopal | enent s,

Dar asy ok hafisses, ediceh ARl GaiiRn SappPemineE g amrobads eGP ol rrad
stinmul ants, |GYARAQBOMAdTRIe S, ahfAaies,! laa8TiRgald! | AAGHIHRE! lahfinB&iima8sies
vasoconstrictors, vasodilators, vitamns, xanth|ne derivatives, and t he

| i ke. 20 Opiawihtlndtiosantidotasdntipmelics, hitikastemingsantibypeaiensizies animalariald, si de

effects in the.central nervou stem Therefore, conpounds of. t.he.present
i nvention i rftHFIOR, ndesﬁt%}'czmgfy%e ofPUDFENCS; o rﬁqi]]s% St o %ﬁ?“i@ﬁetg‘t%em
are preferr atinfdercRlotcBesi stiffssiCePOUREraly Vahiddddcahs odrughe fdathaetidsng
general synthetic nethods will be readily apparent to those of ordinary

ski || i 5t heehgmotherapentic @senibd astienidu (fiemidshe antidprressnishe depreesgats:
opi of d sicel SHERRRE Ay Ubilfls fgPhfs FopeBpreh ) Rihodts 1fpndteS Biferfle B, 17
'V, VI or Vidutritisithl supplements, parasympathomimetics, potassium supplements, sedatives,
sulfonamides, stimulants, sympathomimetics, tranquilizers, urinary antiinfectives,
vasoconstrictors, vasodilators, vitamins, xanthine derivatives, and the like.
20 Opioid compounds and opioid-like compounds can have unwanted side effects

in the central nervous system. Therefore, compounds of the present invention in

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

A. Synthesis of Compounds
25 Variations on the following general synthetic methods will be readily apparent
to those of ordinary skill in the art and are deemed to be within the scope of the
present invention. ‘
A compound having the structural formula R-A-X, wherein A is an opioid
skeleton having a structural formula such as shown in formula III, IV, VI or VII, and
30 appropriate substituents or links among W, S, and T which would form a structure of
formula III, IV, VI or VII, are prepared according to the reaction scheme shown

below in which R and X, unless otherwise indicated, are as defined above.
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30 appropriate substituents or links anong W S, and T which would form a
structure of formula IIl, IV, VI or VII, are prepared according to the
reacti on wohlemnereshown below in which R and X, unl ess ot hecwitses/1sdi cat ed,
are as defined above. -19 WD 03/097608 PCT/US03/15461 ,-CH3 X NN~ N T T
T SS CHBOWCHO WS CHBOW3 XX XXI XXIl XN NT tts T ROW HOW
5 XXI'I'l XXIV Schene 1. Conpounds of formula XXIV are prepared by

O al kyl ation of a conpound of formula XXIIl in a base or a catalyst and a
pol ar solvent with a halide, RZ. Z can be 10 halides or a | eaving group
such as nesyl, tosyl, or triflate. Suitable bases or catal ysts include, but
are not limted to, potassiumcarbonate, NaH KH, sodium or potassium
hexanet hyl di si | azi de, ang tertiary am nes such as trial kylam nes, for x
exanpl e, triethyl ani NE, 21, 8- di azabi cycl of5<"4. 0] undec- 7-ene(DBU), amd 1, 5-

i azabi cycl o[ 4. 3. 0] nofd4{5-ene (DBN). Suitablie polar solvents include, ibut are
not = fe 4 R

2=

Scheme 1.
Compounds of formula XXIV are prepared by O-alkylation of a compound of
formula XXIII in a base or a catalyst and a polar solvent with a halide, RZ. Z can be
10  halides or a leaving group such as mesyl, tosyl, or triflate. Suitable bases or catalysts
include, but are not limited to, potassium carbonate, NaH, KH, sodium or potassium
hexamethyldisilazide, and tertiary amines such as trialkylamines, for example,
triethylamine, 1,8-diazabicyclo[5.4.0Jundec-7-ene(DBU), and = 1,5-
iazabicyclo[4.3.0]non-5-ene (DBN). Suitable polar solvents include, but are not
15 limited to, ethers, for examples, diethyl ether, glycol dimethyl ether, tetrahydrofuran,
dioxane; acetone, dimethylformamide, toluene or acetonitrile. = The reaction
temperature can be from about room temperature to 150°C.
Compounds of formula XXIII can be prepared by demethylation of a
compound of formula XXII with 47% HBr or BBr; in methylene chloride at a
20 temperature from about -78°C to 150°C.
Compounds of formula XXII can be prepared by N-alkylation of a compound

of formula XXI in a base or a catalyst and a polar solvent with XZ where m # 0. Z is
-20-



15 limted to, ethers, for exanples, diethyl ether, glycol dinethyl ether,
t et rahydrof uran, di oxane; acetone, dinethylfornmam de, toluene or

acet oni t rwbe3/0Tteas r eacti on tenperature can be from about pcoarsod/enaper at ur e
to 150C. Conpounds of formula XXII1 can be prepared by denethylation of a
conpound of forrmula XXII with 47% HBr or BBr3 in nethylene chloride at a
20 tenperature from about -78C to 150C. Conpounds of formula XXI|I can be
prepared by N-al kylation of a conpound of formula XXI in a base or a

catal yst san I t 8
beT Uos b HeBRERELAR: 3Rball e CattBR hoBbI soRehfang Iégct“\é%tagf’%gﬁz‘g‘?

sol vent and 1saad¢ﬂumi albevqaﬁlrdlasyathems ofifpromsta XXV fitvav forfnota XKBL.synt hesi s of
formJIaXXIVfr 11 Iato und of for IaXXI
with XZ where in _ar@; %%‘89 OJXXB%IPP%‘?"%‘? L? g%a‘f'ﬁ’am@@éﬁ 4 ys@ n?fﬁ’d Ts2cos
as the stoi chirRMRE] | &ilASE paBshihdeaflysto ahltecseiolods b1 abichibmets Wakded in
Tet. Lett. 38, 6359-63 (1997) and O Tet. Lett. 38, 6363-6366 %997)

Xi s R4 whi CI"an@l}dlr@@rﬂlS mpthasls yhigh @nplesmbﬁémﬂ"éts Lett. 3%16309-4302(19
pr epar ed, py t f o f roet hapne with
1-chl orglé)tbh t} Sg’f%’lﬁr?fa@g%@f?(asgﬂﬁrﬁmcar rgﬁe(a}&tsan%r i:jtgmflgrrperat ure from

OC to a refluxi ngc@xﬁFaﬁr 8ol f@miulh XREcal Bspepacdby ebtioeormmda XN i 1,XX is a
comercial ly avail ab conmpound. 15 The present | nvent I on contenpl ates all
enant i omer s dghleraefhene dwith al-chigroethyl nehieroformate apd spetassaim oeiFbRMtes In 2

houever .t heGO0LLAUERL 0% Bl Rukfe &@eﬁm&qm@g{ Q00 nhlde0l NS

embodi ment s lguration 1s 0 present mpounds 2haw ng
for mul a | 1'l . XX0s Beomhmedinityeartailable lcympoweipt abl e salts The term "active

agent ™" lﬁﬂsed herﬁé i ncl udes, t he phar maceﬂt i call % ablc? al.ts of

the conpobhd. Phar & BTRsPRiainy gntion cogfempplates 3 t?a%‘i“@x%rélot OBWQPH 5834 t he

desired bi ol Rgheal XKV Vit 6nRf ethB&iMEAts o w B ME LoRfislurdGo 8 CH TR S-
configuration. In other embodiments, the S-configuration is also present at C5 of

compounds having formula III.

20 B. Pharmaceutically acceptable salts

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
undesired toxicological effects. Examples of such salts are (a) acid addition salts

25 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 acid, fumaric acid, gluconic acid, citric acid, malic acid, ascorbic acid, benzoic
acid, tannic acid, palmitic acid, alginic acid, polyglutamic acid, naphthalenesulfonic

30 acid, methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic acid,
polygalacturonic acid, and the like; and (b) salts formed from elemental anions such
as chlorine, bromine, and iodine. In other particular embodiments, pharmaceutically
acceptable salts are formed with malic acid. In particular embodiments,

pharmaceutically acceptable salts are formed with hydrochloric acid.
21-



undesi red toxicol ogical effects. Exanples of such salts are (a) acid
addition salts 25 fornmed with inorganic acids, for exanple hydrochloric
aci d, hydwobsmricas aci d, sulfuric acid, phosphoric acid, ®RCTsesy/sasd and
the like; and salts fornmed with organic acids such as, for exanple, acetic
acid, oxalic acid, tartaric acid, succinic acid, maleic acid, fumaric
acid, gluconic acid, citric acid, malic acid, ascorbic acid, benzoic acid,
tannic acid, palmtic acid, alginic acid, polyglutamc acid,

napht hal enesul f onj ¢. 30 {d h I |G RG] - oni cid,
napht hal gnedi sul f%‘?cltllv% %%?‘%f useggﬁtoy@gﬁggt%r r?lg%l%g%:?o, Hlaenﬁgeﬁgqﬁ%{el?f?aﬁ?ﬁ( b)
sal t s f or nedalferrivellyedntial foaniof a phaucieutiallg htaptabl, fréw st nfactavedgeradi ne.

In other particul ar enbodi nents, pharmaceutically acceptable salts are
formed with Begapse the free | base oftthe (ROFPOUAD I8 [fssnejuble A i Sl Hf ﬁvse
acceptabl e s "8 1 rduStafifel P 03,

PCT/ US03/ 154%?@8%8? |S %%g@ﬁy%& {}sgrgd{dgq{gélgpégr e Cg%glggsl%h ﬁé%}?g@?ggg}?ﬁgglber esent

i nventi on neEyrgenhrear Activievageyt fresennint the tfrgetrared whichtas netcgont iintalsbintion is
acceptabl e free h of. active agent.. Becausg the free base.of th
compound i s et gl Briadyes a PRSI eSPORE. BUSENes gnpderatos Roakpilzble
enpl oyed to RLEWHIS FRIRIISEREAINRSSIItRInease of active agent to the target
area. Active agent presenf 1n the target area which has not gone into

solution is 10 not available to induce a physiological response, but serves
as a depot of bi g@/ﬂ?i I ablﬁ l_c#r u%dl\y]i ch gradually goes into solution. C
Phar maceuticdal F MASCBHE TR and opi oi d-|i ke conpounds of the
present inventi onTiay pibRiednd ofsid-like dohpouBdeot thePrésé¢ndiivemeonage nksfubagd may
be utilized in bulk form More preferably, _however, these conmpounds are

for nul atléd | Phagmpseatieallyeantive Agerts apd may; Rnytikizsd inwllk fory r More Areigmablyof a
nunber of S‘i%chxgel?rhe ) %&%@Hﬁﬂc&a@ez ﬁ)mia?éd %gsﬂga}‘m?%uﬁeél' FrAGfhtidfs For

vehicle for admnistration o e compoun e present 1 nvention.
It will be ogiptiasiratied tAngtoftemhaber of spicabiel pharinacégicab forenufapionsiingey ban 20
pPOSSess an aust}i% Eisr zii geﬁglrel%grntheata mi1 ? tra?igg o? '[h% ctopnlf)%ug(?spoafl%ﬂlee proegen?%(rliv%}ltiig] X as
It will be appreciated that certain compounds of the above formulas can
20 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 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
25  diastereometric salts and the like.
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 either
30 (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
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enantionmers. Unless otherw se specified, this invention includes such
enantioners, including racemates. The separate enantioners may be

synt hesi 2&0 oBogmwogchi ral starting nmaterials, or the racenRCeaSoRIS4bE

resol ved by procedures that are well known in the art of chem stry such as
chiral chromatography, fractional crystallization of 25 diastereonetric
salts and the |ike. The conpounds of the present invention may be

formul ated for adm nistration for the treatnment of a variety of

condi tions. det %{gg&gg%swnefre& @gﬁﬂ@rw BY ekl ot B R'cRIBoBRE OLfl! N

to the inven ounds  of rese véntion and

physi ol ogi caddeypaaﬂ@.ﬂmt ab}bc&hmeﬂut a IiHaanmeﬁncabrcomlpesmom donhprisasalessvihan 80%ei t her
30 (herei nafter %ferred to as t EI ve GO ound" are typical | mxed
with, inter DYaPeER taﬁa%ceeﬁm% o iy qtlgr Parfigh i asrpbodimenis RSt @ PRFrMAgEytical

acceptabl e ig nﬂb@n Ees 1@@ théh wmtwagﬁ dﬁa&ﬁw@wﬁqmerone%ﬁﬂh@ms n

the formulatio del etériols to the patient. The carrier
may be a solé¢adhoof thel aQMedcompodmds hmayrbe insorporatécerimpshy fHonwhatiensedf whe h t he

conpound, as .a unit-dpse forpul ati o for anpl a -22 WD 03/097608

T US0a: 5 4B e, BRER e Pe pthagt by ahuich (1 BHI5n8YR S PGNTELS! RARARY of
the active cQiBRtiRHessbhtiall§NT daﬂﬁilhg%éiéoxﬁﬁﬁﬁéﬂtsnﬁ?ﬁonaﬂym Qﬂé bE Rlore
conposi tion conprises | esS than 80% by weight active conpound. In other

particul ar e&ﬁbm&pmng@dlemsphar maceut i cal conposition conprises |ess than

50% by wei ght of A 'er?nu?aQ'E%g ?r}dﬂke entl r’run? Fud?f tho$ %pﬁggligtlaxe 0Pt 'ré/c?al

conpounds may be ITNcorporate I ons o VentT on’

whi ch may betopical asedalbye. g Ysubllirighsl) WphlenterdWe. 4. £ GhibdutarsuQf inplamiusadar,
consi sting essentially of adm xing the corrponents optionally includi ng one

or nore 1%acciagadsyal, ngfr afravaneus) T {ignsdsrmaali adrministratinn. ehbeighi 61 MSt ude
those sui tabéu‘?taf)lgr ain aﬁ?%@én casteo%lf"ﬁeaizrﬁf"'?)ﬁath (rﬁltlge’aéx?l Qeviehﬂ%??ltﬂe

parenteral (e.g., cut ane I ntramusc Intra
intr avenous)comddlohrt&ngdmam araldon thestatwat iofthe pertihdargetivé eompsundswhichli e
route in anybégéqggdcase wi || depend on the nature and severity of the

Formulations suitable for oral administration may be presented in discrete

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

25 and a suitable carrier (which may contain one or more accessory ingredients as noted
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 tablet

30 may be prepared by compressing or molding a powder or granules containing the
active compound, optionally with one or more accessory ingredients. Compressed
tablets may be prepared by compressing, in a suitable machine, the compound in a

free-flowing form, such as a powder or granules optionally mixed with a binder,

lubricant, inert diluent, and/or surface active/dispersing agent(s). Molded tablets may
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condition being treated and on the nature of the particular active conpound
which is being used. Formul ations suitable for oral admnistration may be
present edwon3gddmes ete 20 units, such as capsul es, cachet #CTIusSa®NgeE,

tabl ets, dragees, or syrups each containing a predeterm ned anount of the
active conmpound; 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
enul sion. Such formnul ati ons may be prepared by any suitabl e nethod of

phar macy ich includes.the step pf L nai ' ssociatkan.- L ve
conpound %\,{5] gehgla N éﬁ P}"E%‘P%’ g Srlﬁtggle(rﬁ\i\%c:hc ’ Hrr%ﬁJ O(R:!\E#i e% 0?10%1 r?g}l%g{bﬁr%%}gedgg%ﬂessor y
i ngredi ents asingAligdid kikdere) . I n general, the fornulations of the invention

are prepared by uniformly and_ _intimately. adm xing the activ cforrpound W th
a liquid or finelkormulatgas saigbleiios Husgab (sub-linguply administeation dpeluder logrnges sar v

shaping the (gt hectibe bempbidla X2 Bl Gured bh&D .lu%allgros BR¥e AR RESRAGED DY
conpr essi ng or ng a po er-or granul es containin the active
conpound, optragacaith;yandigabtilieseomprising ¢heacongmsod yn am greediasn$igh aCgelptie sskd

tablets y be prepared b onpressing, in a suitable machine, the conpound
ina fr -fgléfﬁ\‘ngwgfgfstl?rﬁfegﬂiﬁ‘ﬁgg’é- a powder or granules optionally mxed with

a binder, | ubri cagHnuldtidas lofthé lzﬁ?é}knt RN SHHabRCRr HakdnyGhldhRRBIsirhfish
agent(s). Ml ded tablets nmay -23 WO 03/097608 PCT/ US03/ 15461 5 be nade by

nol di ng, in eonvenicetly eompuse stetilet appepusnprepaatioonglotm cactive sompeendyivich an

inert liquid_binder. Formyl atjons suitable for. buccal ub- 1 i ngual

adni ni st r at | BRPHEA F&© ng%‘érﬁé’é’slsm(%’ﬁ'p% HEPlPRd Oggtﬁ 1\%&@8 %ﬁm%‘t{l ni)he?se

fl avoured bag@parisiid! Iifays Usd OsEniaikebre aby ameans tsfagabanintousininteashdds, es
conprising the conpound in an inert base such as gelatin and 10 glycerin

or sucrobe aliéragssailas, oFdpWedeampb ijedion: hSuph aueRrations sRey semeurendy| e f or
B?;Sg? g[ ?Lngﬁlrg*aé}%(ﬁ EG>§ g%lle[n%rég gh%%\g)o r?gj,%& \%@éﬁm 6rsaegl§/£'iﬁé 'bllﬁexarﬂl'ﬂergﬂcfering the
resulting solution sterile and isotonic with the blood.
Formulations suitable for rectal administration are preferably presented as unit
dose suppositories. These may be prepared by admixing the active compound with
20  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.
Formulations suitable for transdermal administration may be presented as
25  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 buffered aqueous solution of the active compound. Suitable formulations
30  comprise citrate or bis\tris buffer (pH 6) or ethanol/water and contain from 0.01 to
0.2M active ingredient.

The present invention may also be formulated into a sustained-release

preparation. A sustained-release composition includes, but is not limited to, those in
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preparations are preferably isotonic with the bl ood of the intended

reci pient. These preparations may be adm ni stered by neans of

subcut anew03/0pT608 avenous, 15 intramuscul ar, or intrader n@CTiU§0®ei46DN. Such
preparations may conveniently be prepared by adm xing the conpound with
water or a glycine buffer and rendering the resulting solution sterile and
isotonic with the blood. Fornulations suitable for rectal adm nistration
are preferably presented as unit dose suppositories. These nay be prepared

by adm xigng L Hgnaft iagﬁv& i iWibbtind €0 aRM6n @&cHIREE & WRIH RNéitioasny d

carriers, for exanple, coCoa butter, and then shaprng the resulting

m Xt ure. Forenaltedtwiting diffiistomliaeridroo modffy ¢lad relgapd propertienof the r¢sen. ski n
preferably take the . form of oi nt t, crea | ot i aste, (gel,, spray,
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For mul at i onserdaneead| ratirgl ot hardsded wils orawaxasi gnd sombinatigys &f Swober gwre ver ed
by iontoRpor %L% (see, for example, Pharmaceutical Research 3(6):318
(1986)) and yplgally take the formof an optionally buffered aqueous
solution of the active conpound. Suitable fornulations 30 conprise citrate

or bis\tris buffer (pH 6) or ethanol/water and contain from0.01 to 0.2M
active ingreBi entMeiwsmfé@Qnt i nvention may also be fornulated into a

but 15 not 11 m T el s, & bRorfboiiiat B 06 R R REROR bty el T
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coated wth a diffusion barrier. tgQ nodify the rel ease properties of the
Cosin. Chy ri GvEntaRgprovIday yBsihad Gh tERATESEPHE shadky TMIRmTAROR AuEAn famage,
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gl ycol s, al cohols, transdernal enhancers, natural or hardened oils or

waxes, and conbi nbt pasheulafembodimpentsyorgan 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, testicular

30 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
distant sites of the body (i.e., metastasize). Preferred are methods of treating and

preventing tumor-forming cancers. The term "tumor" is also understood in the art, for

5.



10 thereof. D. Methods of Use In addition to the conpounds of the fornulas
descri bed herein, the present invention also provides useful therapeutic
met hods. Worosexmnpl e, the present 15 invention provi des a&cratShgb46f
treating septic shock, inflanmation, organ damage, neurol ogi cal disorders,
neur odegener ati ve di seases, cancer, and cardi ac disorders. In particular
enbodi nents, organ damage includes, but is not limted to, |iver danage,
ki dney damage, and | ung danage. Such danage may arise from causes t hat

i ncl ude, but_are.not |lim,ted to hosi he | L and
septic st‘?gck PP 48 %bélﬁgrflgl gﬁsgl C}lgt%é%ﬁat Cel wﬁﬁ%’c |%§g‘icgfrl§lm
envi r onment abrgh@l¥mn STusnégd casbemaR@iant blelbdnagihl Drléfdﬂzﬂ)lthﬁe fivestivepeumipotiar
enbodi nment s, neurol ogi cal disorders include, but are not limted to

sei zure di sctiapethedsdischesed hereaparg userygmaevent aymab maligeant reTsand
neur odegenerat Ve[ndétﬁ%?&gﬁle% gﬁ{xaﬂw&nbéaﬁheﬁl tcra}dlgea SOdER né?ﬁ‘&é“bﬂtsﬁg nl%oss

di sease, 25 Al zheil mer cognition I Clt | sor frenory
amyot rophi ¢ limited &, cardiat éschemi, ccmgdstmalltealpIfmlme,laadhypmenlsmnpart [ cuI ar
enbodlnents exe Iar c ncers _include, byt are not limted to, ﬁfﬁﬁnia,

| ynphomelY col on ca¥itable subleqts) to bg eeated acpqrding g fepresyt dnyeptien fickide bo
cancer, pros&ﬁ&@aﬁﬁﬁﬁhalﬁﬁ%ﬁbﬁ&scﬁt@?&%l y TRAARINE,  RBhals 8kdordinp %o GRaCer

testicular 30 cancer, eso phageal cancer,” stomach cancer, endomnetri al
cancer, centprasenhémwentisn isohedeehutcamowt, liritedl tch eanfinc felinkise bownes, "copringsy *  has

Its understood.neani.ng in the art for_exa n C ntrolled wt h of
{issue ¢ hat TS Vi, BAFEINGT: PRETL (B " S0 G G0 HEOBPTES, Bmefe BOGHE
(i.e., metaskiashi®incoRpaisahiBhaRlif uPeRb NPRifans aleppettire@ and preventl ng
tunmor-formng cancers. The term"tunor” is also understood in the art, for

-25 WD 08Y 097608 lﬂ@wmaﬂm@gcosd@gameepre@m Hyeatvibinshide phiskensy ducks,
undi f f er ent 'f’ﬁ%}%ﬁl ggéesgrcm@h Fggfa% " rétit&e\k, trich] QM'd%g%estTééE@&r Bir&e (. £¢

mal i gnant or he Tn tive co
parrots and canaries), and include birds in ovo. 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
20  and at any stage of development (i.e., neonate, infant, juvenile, adolescent, 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

25  of administration, including but not limited to, oral, rectal, topical, buccal, parenteral,
intramuscular, intradermal, intravenous, and transdermal administration.

According to the present invention, methods of this invention comprise
administering an effective amount of a composition of the present invention as
described above to the subject. The effective amount of the composition, the use of

30 which is in the scope of present invention, will vary somewhat from subject to
subject, and will depend upon factors such as the age and condition of the subject and
the route of delivery. Such dosages can be determined in accordance with routine
pharmacological procedures known to those skilled in the art. For example, the

compounds of the present invention can be administered to the subject in an amount
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and net hods di scl osed herein are used to prevent and treat nmalignant
tunors. In still yet other particular enbodi nents, cardi ac disorders

i ncl ude, Wwotosasmosiot |imted to, cardiac i schem a, conge®CISohesst
failure, and hypertension. 10 Suitable subjects to be treated according to
t he present invention include both avian and manmal i an subj ects,
preferably manmal i an. Mammal s according to the present invention include
but are not limted to canine, felines, bovines, caprines, equines,

ovi nes, rcines odents (g.¢. L at ' : r 0 (0 et and
the 1ike, arr?aglgﬁc%"r%égéwﬁ‘g i f ool 'urfaohéfgﬁégzp??dé? 0,08, 957, B8,

|11 ustrative).ey,imng 0ax0; 01301 0,940,050, lHe60p 0 TOLABO] MIG L0, @0, 3105 K100 6.0c BIOcRONs,
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donest i cat ed8-Bi 98501 K% to an yaperdimit zpnging, fram; ahopt %n&ailﬁcl%dé’ﬁ 15 17n ovo.
chi ckens and;d Yokey 91255 1 £4.905 56,.27/0% SRAEIY, 38, $4184083, sk Nagtlgbel ng
treated accordiny t’o the present” 'invention is’suitable.” Huhman subj’ects are
preferred. HulTdd, 43lddeds,st6047,6i8t #9,5OnAErR, 520466, 34, 5ANI8, SP a6k 6bf 62, 63,

troat od HcoMieRgbtoT b G Bbetts Tirierts on el A8y B 0okt 82 ThhofEdn -
I nvention prwigeg%gew, Rt igaalogf @sMokaloong, 999'ESPr1iO§WByt\b&FHtOBPQh@dS of

fornul ae descri béd heréin, of phqr maceuti cal 'y accept abl e”sal U's t hereof,
i n phar maceutdngzisitiona clneganad kmbodimentsy hef compoeunds womphise fropuakowr®).Q to

adm ni stratign, in¢luding but. not |imited to, oral. rectal, .topical

buccal . par cftoet 25% b aghRrcBF comBitiphadRrelfer pbodieRisu e Birgounas
transder mal gmhiprive Sdnbb&R 0.0 ROHBUNE0% byt Weight 65@B compysiiibn.Oh stlEbiheds of
this invention conprise admnistering an efrective anount of a conPosi tion

of the prlesesmbadimentsi b cagpordscorpsie disay abews O Gretosahsued% bohweight e€t i ve
anount of t .fjon, the use of 30 which is in the scope of present

i nvention, vh\ﬁ%Fﬁgg\i}g?S;hé%rmV\hat fromsubject to subject, and will depend
upon factors suchTs thdrgpeagealpneffeqivei dosage @f dnyespgeoifjcecémpouhd wile vaeut e of
delivery. Such dqsages can be determ ned in accorgdance vvi,gh routine

phar macol ogi oAb Hem FURPOURE M COBPHs Batigat fq pafient, apg avill dependgipomythey) e,

the conmpoungds ffontdI&nPpaRaPhnd MEEREk OF dERTErPE AR BfdpdsitiOn,ld osagl] ect

in an anount
20  from about 0.1 to about 50 mg/kg will have therapeutic efficacy, with still higher

Gl

dosages potentially being employed for oral and/or aerosol administration. 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
25 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

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
30 body weight, which can be given in divided doses q.d. to q.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 about 1,400 mg, and in other particular embodiments, the total daily dose is in
the range of from about 10 mg to about 100 mg. In still other embodiments, the unit

dosage forms suitable for oral administration may comprise about 2 mg to about 1,400
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-26 WO 03/097608 PCT/US03/15461 5 ranging froma lower limt from about
0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10, 0.20, 0.30,
0.40, 0.58p 008608 0.70, 0.80, 0.90, 1.0, 2.0, 3.0, 4.0, 5PQT/BIY15461 O,
8.0, 9.0, or 10%to an upper limt ranging fromabout 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, 10 64, 65, 66, 67 68,
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the conposidr difuent.n Beneongpdunds GENhe prestt mammmnde&l be)rmmxmeteifedmm about
0.05 to about 95% by wei g(gt of the co SI t| on. r‘%t@? HBOdI nts, the
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conposi tion.,,l ?‘o&gl o SR m
about 0. 05 ttg l%btg%étté 18%}0 byﬁn\/\él?(éh ﬁgggﬁ}:aé%%g ﬁ@?\%‘eﬁ}éqt her S%&I‘lﬁfm |y

effective dqmgmnofteamwndplﬁeraturc andfmd:mdsmglﬂoumaﬂ expgomentdtan. f (8e danpound

pat  ont 1hd SREPIEURemetitel oSy oncks Ja BHAVET o BT oS b0l 20

from about OydwéwraRPbénepd), SHisfe@tory Irésung\é@e bbﬁi&aewtlérpﬂﬁf SdnSfdids F ik stil |l
hi gher dosages poten aIIy bei ng enpl oyed for oral and/or aerosol

admi ni strat |mnentrﬁn>ar¢;adrylmscqmt @rm@lhftdosm ofi ngmrab@é\Del mgety abewt20; rog per

i nt ravenous ,dos t LK

wei ght's bei nl§g% l;ﬁ d ‘B%V\g pff %ﬁbl?' lil\(;‘:’\fxllelllalg Ylﬁgq d?s}'?g a(lc:gt4| t\l/%xes"%da or In

i ncl udi ng tk@sﬁﬁféasem&gerf@ma salt is enployed. Typically a dosage from about
0.5 25 ng/ kg to about 5 ng/ kg wil] be_enployed for intravengus or

intramudéul ar  adhimpesendtingention g gapipingd, Bireemistitdetadl iy theg fallowans genso

ng/ kg may b oral adm nistration. In particular enbodi nents,
conpounds ofel rﬁﬁﬁ&%%grggn% invention may be adnmnistered at a daily dosage

of fromabout 0.1 ng to about 20 ng per kg of aninmal 30 body wei ght, which
can be given in divided doses q.d. to g.i.d. or in a sustained

Example 1
20 (+)-3-methoxy-17-allylmorphinan hydrobromide
A solution of 1.0g (3.41 mmol) of (+)-3-methoxy-morphinan hydrochloride in
tetrahydrofuran (THF) (20 mL) was added to triethylamine 1.3 mL (10.26 mmol).
After stirring for 30 minutes, allyl bromide 0.52 mL (6.82 mmol) was added. The
resulting mixture was stirred for 8 hours at room temperature (20-25 °C). Then the
25 mixture was evaporated and partitioned with CH,Cl, (40 mL) and water (20 mL).
The CH,Cl, layer was separated, dried over MgSQO,, and evaporated to afford crude
product (700 mg). The yield was 69%. The crude product was dissolved in CH,Cl,
(15 mL), and then 48% hydrobromic acid (0.5 mL) was slowly added with stirring
over 10 min. The solution was evaporated and pump dried. The crude was
30 recrystallized from ethyl acetate to afford HBr (560 mg) as light yellow powder.
Total yield was 63%; mp 190-192 °C; mass spectroscopy recorded on a Finnigan
MAT95S mass spectrometer: MS (EI, 70 eV) m/z 297 (M"), 270; HRMS calculated
for C20H27NO": 297.2093, found: 297.2087.
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rel ease form For humans, the total daily dose may be in the range of from

about 5 ng to about 1,400 ng, and in other particular enbodi nents, the

total daiwpodosmoss in the range of fromabout 10 ng to @ooumtSodeéngy. I n

still other enbodinments, the unit dosage forns suitable for oral

adm ni stration may conprise about 2 ng to about 1,400 -27 WD 03/097608

PCT/ US03/ 15461 5 ng of the conmpound optionally adm xed with a solid or

| i qui d pharnmaceutical carrier or diluent. The conpounds of the present

i nvention can be adm nistered in an appropriate to admnister to
e ydl.f’?%‘%ﬁﬂg rad

h bj f f th d b d
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pertinent texts and |iterature and/ or b sing routine experimentation.
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Ed. 1995). i e i b th
Compounds” of ThES L) wiksIBHEL B ricSlaniha0 B8 . (E8M RIS AR doRIED (e

about 0.1 nyming enayit brathiday048 mL K8 4bfmmol) veds dslddyg. Viheghsulting sfixtnmbwgs gi ven

in divided do; tp 4 ti d [ i ned I f 15 Th
or esent Wy CREFArior <& BRATaPnEen EPOAEr TR IR PHCRRS 1) PORPARIEH |

limting exanpli@shed RVAAPER,AL, 2Q0( HL) %mm%y(;zwm@b.l Y ITRBr @iMaNayer was
hydr obrom de A solution of 1.Gg (3.41 nmmol) o +) - 3- net hoxy- nor’phi nan
hydr ochl or i depamteds driediloyerr MasOan agdrerapotated it pifards cadd adodust.t rihetdrydeam ne

1.3 mL (10. 26 |). ,After stirrj fi _mnytes, allyvl. brom.,de. 0.52 nL
(682 mol) Hedams shrontloerfiehiC Rk Mol IS e Bhe agie shitdigpes 2
room tenper akay @isécdedn CH,CELN@S hhyg 288 thexU8YEhy@sbevapcht @5 aild was
partitioned with CH2Cl 2 (40 nL) and water (20 nmL). The CH2Cl2 | ayer. was

separ at e, dflowly asded withstmingpverdPapir atheosolwions way evappratrd angrdsigdevith 700
and then seob iy bt Shids VAS, EEHALRES Rl CHOPL AN ebly (Hitle 3 o ™)
(560 mg) as light yellow crystals. Total yield was 38%; mp 185-186 °C ; MS (EI 70
eV) m/z 347 (M), 226; HRMS calculated for CygHoNO™: 3472249, found:
347.2227.
20

Example 3
(+)-3-methoxy-17-(4-fluorobenzyl)morphinan hydrobromide

A solution of 1.0 g (3.41 mmol) of (+)-3-methoxy-morphinan hydrochloride in
THF(20 mL) was added to triethylamine 0.88 mL (6.84 mmol). After stirring for 30
25  min., 4-fluorobenzyl bromide 0.42 mL (3.41 mmol) was added. The resulting mixture
was stirred for 20 hours at room temperature. Then the mixture was evaporated and
partitioned with CH,Cl; (40 mL) and water (20 mL). The CH)Cl, layer was
separated, dried over MgSQ,, and evaporated to afford crude product. The crude
product was chromatographed (CHCl,:MeOH= 15:1) to get colorless liquid. The
30 liquid was dissolved in CH,Cl, (15 mL), and then 48% hydrobromic acid (0.5 mL)
was slowly added with stirring over 10 min. The solution was evaporated and pump
dried. The crude was recrystallized from ethyl acetate to afford HBr (980 mg) as
colourless crystals. Total yield was 64%; mp 226-228 °C ; MS(EL70eV) m/z

365(M"); HRMS calculated for CosHasFNO™: 365.2155, found: 365.2146.
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over 10 mn. The solution was evaporated and punp dried. The crude was 30
recrystallized fromethyl acetate to afford HBr (560 ng) as |ight yell ow
powder. WwWotoabordel d was 63% np 190-192 C, nmss spectroseopyusngcasded on a
Fi nni gan MAT95S mass spectroneter: Ms (El, 70 eV) mlz 297 (M, 270; HRVS
cal culated for C20H27NO+: 297.2093, found: 297.2087. -28 WO 03/097608

PCT/ US03/ 15461 5 Exanple 2 (+)-3-nethoxy-17-benzyl nor phi nan hydrobrom de A
solution of 1.0 g (3.41 mmol) of (+)-3- nethoxy nmor phi nan hydrochl oride in
THE (20 rd) mas added to trlethylanl E (6 84 mmol ). After stirring

for 30 mn. R_zdlr,,e@ @3‘92‘70 rzLle faad ob dkesul ting

m Xt ure was 10 S urs om gpure e m xture

was evapor ated an arti th 4 nd . wat . Th
CH2C12 Ioayer was gs“@ﬁ’é‘P&toi&% &ydmﬂ'\?g_{ %%géi&“ qg 5’3%@3“’%95% ©
crude pr oducrHFT@@nmy%s a&feadyﬁietmﬁlerocsﬁhg mhﬁﬂogﬂﬂ@mﬁ@ 3(5 1)
to get yellow |iquid. liquid was dissolved in CHC12 (15 nli), and then

48% hydr obr olmrc, canpagny| @r@nxd@)o GamL1(8.44 | rompl) waschsldedvi The sqsuhtmg xR vag 0

m n. The vapor at ed d h
recryst a | z Hregr E?ﬁ?%ﬁ aéhfa Bt %"1% e%?:ué atJ[(;\ﬁe othgf ng%g %Bgva%?%é%ﬁ
l'i ght yel | onpgitigded sithTCHRCLY (48l mma@d3&%ern@018ﬁ)18@h€ CHME, (1&yer7%ras e\/)

mz 347 (M, 226; HRNS cal cul ated for C24H29NO+: 347, 2249, found:
347.2227. 20%pRatag: drigd qvey MeSQy pad gvaperatad e @éﬁoécbéﬂli’? DrAdHchhi Hhgncrude

hydr obr om de I Jmab —faf n
hydr ochl or i 8 IAd&cq %Ifz gii %thér glél&l ((acg{ t 0 t%li lgt F;émg’%%g\hg@x rfﬁieoé}ggg
mrol ). Aft erh@md Iwas idissbbred 30 CE2EIN{115. mL)L-afdduhembﬁ%szrbbmmdem@ @2 ml) (3. 41
I :
ol ) WaISS ad\givgsd slo;rvpyeac[dea%lhll glt rruTg )(()%Jrr 160 min. The solution was evaporated and pump
dried to afford compound HBr as yellow foam liquid. MS (El, 70 eV) m/z 373 (M");

HRMS calculated for C,6Hs,NO™: 373.2406, found: 373.2388.

Example 5
20 (+)-3-methoxy-17-(3-pyridylmethy)morphinan hydrobromide

Similarly to the preparation of Example 4, the title compound was prepared
from the reaction of (+)-3-methoxy-morphinan hydrochloride (1g, 3.4 mmol) in THF
(20 ml), triethylamine (1.43 ml, 10.3 mmol), and 3-(bromomethyl)pyridine
hydrobromide (0.95 g, 3.75 mmol) gave a solid which was treated with 45% HBr to
25 afford 1 g of a tan solid (68% yield); ms(ESI+): m/z 349 (M+1).

Example 6
(+)-3-methoxy-17-(2-thienylmethyl)morphinan hydrobromide

Similarly to the preparation of the above examples, the title compound is

30 prepared from (+)-3-methoxy-morphinan hydrochloride in THF (20 ml),
triethylamine 0.88 mL (6.84 mmol), 2-thienylmethanol mesylate (3.41 mmol).

2-thienylmethanol mesylate is prepared by treating a solution of 2-

thienylmethanol (5.57 g; 50 mmol)in methylene chloride (100 ml) and triethylamine

(15.05 g, 150 mmol) at O °C with methanesulfonyl chloride (11.45 g, 100 mmol)
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was stirred for 20 hours at roomtenperature. Then the m xture was
evaporated and partitioned with CH2C12 (40 nL) and water (20 nlL). The
CH2C12 | ayen3mersos separ at ed, dried over MgSO4, and evapor atedsbziasf ord
crude product. The crude product was chromat ographed (CH2C12: MeOH= 15: 1)
to get colorless liquid. The 30 liquid was dissolved in CH2C12 (15 nL), and
then 48% hydrobromc acid (0.5 nL) was slowy added with stirring over 10
m n. The solution was evaporated and punp dried. The crude was

Cryst al 0.0 ToRapW R LT B3Rk s lish! dnk Haghdy iy poufal Bl e
HRMVG cal cul awmr imfth%ébtdﬂﬁﬂh@’r is a@ara&%aned MgSD4)366d dpbrated29 WO 03/ 097608
PCT/ US03/ 15461 5 Exanpl e 4

(+)-3-Met hoxy-17-(trans-ci nnanyl benzyl ) nor phi nan hydrobrom de A sol ution of
1.0 g (3.41 muol) of (+)-3-nethoxy- rrorphi nan hydrochl oride in THE (20 nL )

was added to triethylamne 0.88 nlL (6g . After stirring for 30
mn., cinnanyl brom de 0. 64 3(_§w 'l ce The resulting m xture
was 10 stirred for 19 hours room rrpera en the m xture was

evaporat®d and pagétict inﬂij'ﬂﬁidw(B N4 G237 @ﬂﬁolm@asaﬁﬁﬂevlﬂbe& sé2Qomrlof .(+)8e
CH2C12 | ayer was separated, dried over

and evaporated to afford
crude produclethprymarphigan pl?)@ﬂftf%‘tlorw&s olﬁr(gmﬁ 89%%(111?( l‘%ﬁ]—@i 1)
to get yello
and then 480/%%?%%1 h% §Sg§?.gngf)%h{% was S wg dded w tﬁ é(gi?rlglr})ng
over 10 mn. thheami aJtGOd’E ﬁwaslSéwaﬂ“he Maetiomndxtpwrwas ctrqle;htotmomft‘émpdanmerpound
CHZEESHSSNé?-l | g %%g]%rlaleﬂdﬂ% g@g re% ﬁgm %zcgbé(Mn met'fﬂvse %ﬁfo%ﬁle ?g(? d for
(+)-3- m%ishOXﬂ)l%Va@ﬁedowrthdyAt@iemy&mr PhiEaridly (b0 ElRpStalibh 3 e HAed he

preparation of Exanple 4, the title conmpound was eared fromthe

reaction of golytiagave hdso/visenuphilddads gy 816oild) msd 1‘@) gz 20G6vbi1). i n THE

Example 8
(+)-3-methoxy-17-trans-crotonyl-morphinan

20 Thionyl chloride (18.3 ml) was added to a solution of trans-crotonic acid (20
g) in toluene (5 ml) and stirred. The resulting solution was stirred at a temperature
below 10 °C for 4 hr and thereafter thionyl chloride was distilled off. The residue was
evaporated under vacuum to give a brown residue of crotonyl chloride and used
directly. A solution of (+)-3-methoxy-morphinan hydrochloride (0.5 g, 1.5 mmol) in

25  toluene (15 ml) and triethylamine (0.5 ml, 3.5 mmol) was stirred for 5 min and tlc
(Ethyl acetate: hexane=1:1) indicated that the reaction was complete. The reaction
mixture was washed with water (200 ml) and the organic layer was evaporated under
vacuum. This gave a viscous oil. The oil was further purified by a silica gel column
eluting with ethyl acetate : hexane (1:1) to give a light tan oil; ms (ESI+): m/z 362

30 (M+1).

35
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(20 M), triethylamne (1.43 nm, 10.3 mmol), and 3-(brononet hyl) pyridi ne
hydr obrom de (0.95 g, 3.75 nmmol) gave a solid which was treated with 45%
HBr to 2soaBhwowes 1 g of a tan solid (68%yield); ns(ESI+pCTrasas/s461 (M1) .
Example 6 (+)-3-nethoxy-17-(2-thienyl met hyl ) nor phi nan hydr obr om de
Simlarly to the preparation of the above exanples, the title conpound is
30 prepared from (+)-3-net hoxy-norphi nan hydrochloride in THE (20 m),
triethylamne 0.88 nL (6.84 nmol), 2-thienyl methanol nesylate (3.41 nmmol).
2-t hi enylg*ret hanol nesylate is prepareﬁ ltr ating a solution of 2-
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b after t he add OFaN <ot d3ali P el dtt a8 s A eleet s ana |

the organi c ¢RYGHlit aciaqDaa, 842 iodn (ESE ) a@ﬁe%\rmﬁtmﬂf Boaiphe 7
(+)-3-nmet hoxy- 17yalce%lyq m)?9gt hi nan 0?OnAcetl C anhydrrl dle (3.14 gcjr 30.76 mmuol )

was added tomactgr@|vms|addedﬁH(F+()l ral)rfeldm@/bm)&m@dwxmmmbmmhy@reclqlsm@ﬁ g,

5.1 nmol ), i n-THE ( t

pr esencel) of W r%ff@ m‘?ﬁé)aﬁ?eegutflf{hﬁg Iclﬁa{pt P%ll’ll @7 mlgﬂlgg’?a&f%g{a‘%@% grfh§5 hr.
The react i on18rhXtThe Gedftion GRIRtRE wad filRAD dreinpsshad with etﬁﬂchceta&pOTHé Gltragnder
vacuum The residue was dissolved in nethylene chloride (50 15 m), washed

Wi It h water (Wes rpshed ayithaspiurated el Som)), Wéwﬁaﬁ@@nﬁweq Ad Gmcwrated
t 0,
3000May . O E B0 e SOUP et p chdte Tl bro B Y iebhydd TRodicPuBh pufffiddy

chl ori de (18co3umh)chmmt@ﬁ;ﬂtédtemtmgs\oﬂthu(i\m@}mCHE@t?;lcer()ttmglve agmlalydlRv g)

in toluene (5 and stirred. The resulting solution was stirred at a
t enper atirr e ©1l ?01 313 g,%é y1e1d§, g

Example 10
(+)-3-methoxy-17-(indole-5-methyl)-morphinan

Lithium aluminum hydride (1 M in THF; 0.1 ml, 0.1 mmol) was added to a
20  solution of the amide, Example 9, (0.013 g, 0.033 mmol) in THF (1ml) at 0 °C. The
mixture was heated at reflux for 5 h, then was cooled to 0 °C, and treated with 3% aq
NaOH (1.5 ml). The mixture was filtered through a pad of Celite and the filtrate was
dried over anhyd. Na,SOy4, and evaporated the dried solution to give a pale yellow oil
(0.010 g). MS (EI): m/z 402 (M)
25
Example 11
(+)-3-methyl-17-methyl-morphinan
(+)-1-p-methylbenzyl-2-methyl-1,2,3,4,5,6,7,8-octahydroisoquinoline (26.5 g)
30 was added to 85 % phosphoric acid (130 ml) and the mixture was heated to 130-140
°C for 72 h. After the reaction was complete, the reaction mixture was poured into
ice-water and the solution was made strongly alkaline by the addition of conc.
ammonia solution (about 300 ml) and diluted with water (500 ml). The solution was
then extracted with ether (500 ml x 2). The ether layers were combined and washed
35  with water (200 ml), and dried (K,CO3), filtered and evaporated to yield an oil. The

oil was immediately vacuum- distilled to produce a faint yellow oil (10 g; bp 130-136
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below 10 C for 4 hr and thereafter thionyl chloride was distilled off. The
resi due was evaporated under vacuumto give a brown residue of crotonyl

chl ori de wod3smds directly. A solution of (+)-3-nethoxy-Porasonasict
hydrochloride (0.5 g, 1.5 mmol) in 25 toluene (15 m) and triethyl am ne
(0.5 M, 3.5 mol) was stirred for 5 mn and tlc (Ethyl acetate:
hexane=1:1) indicated that the reaction was conplete. The reaction m xture
was washed with water (200 m) and the organi c layer was evaporated under

h | i
gol ool un Tt rna APV nd byslted bh BBk Rp QSN EomBeSal | 0
oil; erB ( ESI 1) :mIyf pro’iﬁﬂad %lté M;ﬂgms 3%7. 33%) W Wﬂﬁ%ﬂ%l?ﬁféthlﬂ%bﬁﬂiﬁﬁﬁ 5
Ex 9 (+)- 1 5- | hl d
(15 ul (M"ES 26, A B0 RSB APUR B0 FABrrom U B! i o
aci d (0. 02 g3e§-§6 M3 bncol raiﬂfféﬁﬁ( geféljel)lce h%frélﬁ"in it éﬁtfrbt@g at RT for 10 h t he

m xture was addéd THE’ (1 ) - 3- met hoxy- nor phi nan

hydrochl ori de 10 (0.04 g, 0.12 rrm)l) then trlethyl amine (0.1 m, 0.7 mol)
was added and stirred for 18 h. The reaction m xture was filtered and
washed with ethyl acetate. The filtr#ixampleg2washed with saturated Na2CC3

(5 m), driedg 4bey-iw[z (srsﬁlﬁéﬁwgaqqnéﬁtahﬁsl]mm,hfmlgeﬂosmﬁmre to

give a crude pale brown oil. The crude product was purifi by colum

chromat ogr aphed efuwsplutignaf i a@é@mﬂwzéﬁ):}nml}oﬁydngwaa hydfoshlpgide sy 15

oil (0.013 =]

(+)-3-net hox g %%/ m@’l@ ﬁé}qﬁyﬁ n]a%blcrl%ﬁzlonénr%‘ ) Ejll‘il h'fnlfﬁl%yzla ulr%enousngl Wydfq %4e (1 ™M
in THF 161 rﬁinol)Ois Jmﬁﬁd)ht)rom&emﬁdedlré fbrao’z}ﬂms @hufdsolmmgfmlkh@e Briedeed vadanpl e
9, (0.013 g, _0.033 mMmmul) in THE ( m xture was heated at

reflux for 52 hromqrérazv«!agycéda%ldhﬁnsa@ @ 60a&cf> 4% @mqﬂlbmw hgstegoynglgr reflux for

48 hr. Then the mixture is cooled, diluted with ethyl acetate (100 ml), washed with
water (20 ml x 3) and saturated brine (10 ml), dried (MgSO4) and evaporated to afford
an oil. The oil product is purified through a silica gel column (CH,Cl,:MeOH=15:1) to
20  give a free base of the title compound. To a solution of the purified product in CH,Cl,
is added slowly 48% hydrobromic acid (0.5 mL) with stirring over 10 min. The
solution is evaporated and dried under high vacuum to afford the HBr salt of the title

compound.

25 Example 13
(+)-3-methoxy-17-(4-nitrophenyl)morphinan

Pd(OAc), (1.34 mg, 0.006 mmol) and 10% solution of P(t-Bu); in hexane
(0.015 ml, 0.0048 mmol) were added to the suspension of NaO-t-Bu (86.4 g, 0.9
mmol), (+)-3-methoxy-morphinan (0.1645 g, 0.5 mmol) and 4-(nitro)-bromobenzene
30  (0.1212 g, 0.6 mmol) in toluene (~12 mL) in the presence of nitrogen. The resulting
mixture was heated at 80 °C for 6 h. The reaction mixture was allowed to cool to
room temperature, diluted with methylene chloride (50 mL), and washed with water.
Concentration of the organic layer and flash chromatography on silica gel was carried
out eluting with hexane first and then with a 5% to 20% ethyl acetate solution in

35 hexane to provide a yellow liquid, 56.4 mg (30% yield); ms (EI): m/z 378 (M).
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NaOH (1.5 m ). The mxture was filtered through a pad of Celite and the
filtrate was dried over anhyd. Na2SO4, and evaporated the dried solution
to give awpabeywes | ow oil (0.010 g); M5 (El): mz 402 (MpcisExampl e 11
(+)-3-nethyl -17- nmet hyl - mor phi nan

(+)-1-p-nethyl benzyl -2-nmethyl -1, 2, 3,4,5, 6, 7, 8-oct ahydr oi soqui nol i ne (26.5
g) 30 was added to 85 % phosphoric acid (130 m) and the m xture was heated
to 130-140 C for 72 h. After the reaction was conplete, the reaction

m xture was poured into ice-water a%%ﬁm eiglutlon was nmade strongly

al kal i ne“by the addltlo co (aboyt. 300 m ) and
diluted with water 56)5 tho"ﬁ’hi”égﬂ"ﬂf’f"@h %Eg'ca'fl??é'ﬁl)e'?f’ng’é?%'b with ether
(500 M x 2). The et er s wer e conbi ne ter (200
m), and dried (K2 |It ?edpfﬁﬂﬁa'é%po‘?at éagctlmggﬁaé Od‘yg %ﬁ?n‘yev?' - o7
was i mredi at ghyic asraz g) Shitaeld-LRBotRicPaeidUGE %&Jlﬁ@dlfdﬁny&'@'—da%xghb 4k & bp
130-136 -32 WO 976 PCT/ US03/°15461 5 C/ I;g

crystalli zedcqmpoiutlé&hdﬁsnlgbedRe@%Q B |etalt, VoMed.r e 38(Dne726-2780 (ih‘??l)@rfbw ded

white Prio ) nett h et | - h| n

256 (M1 e’;Ser 2 Ruloctif 5 aobi] dlof ?rﬁ CRHR Aftyed Biskrts Hiih [ 2

3, 786, 054, imgt@ahakﬁdlohshlﬁzﬁf demm%rmrasldesdribed ixﬁtherpte;fa@tthsn oI@xﬁxxpmtﬂ e 12
(+)-3-met hoxy-17- 52 (1- azabi cycI 0[2 2. 1] hept anyl ) ] nor phi nan hydrobrom de A
sol ution of t¢.pgoy f(@eéilieﬁﬁﬁllp?m@ﬁas( PWB-h‘?moxy nmor phi nan hydrochl oride in
anhyd. hexamet hyl phosphrous triam de (20 nlL) and triethylam ne 0.88 nL
(6.84 15 mmmol) is stirred at roomtenperature for 30 mn. The resulting

m xture is treated with 2-bronp-I|-azabicyclo[2.2.1] heptane (0.60 g, 3.41
mmol ) and heated under reflux for 48 hr. JThen the m xture is cool ed,

diluted with ethyl acetate (100 m), washed wi t

N
< Nl

15

Example 15
(+)-3-methoxy-17-(quinuclidinyl-3-methyl)-morphinan
The compound is synthesized by treating the amide from Example 13 with
lithium aluminum hydride in a manner similar to the preparation of Example 10. The

20 resulting compound is shown below.




water (20 mM x 3) and saturated brine (10 m), dried (MJSH) and evapor at ed
to afford an oil. The oil product is purified through a silica gel colum
(CH2C12: MwOH30%768§ to 20 give a free base of the title comoaursds/isiel a
solution of the purified product in CH2A 2 is added slowy 48% hydrobrom c
acid (0.5 nL) with stirring over 10 mn. The solution is evaporated and
dried under high vacuumto afford the HBr salt of the title conpound. 25
Exanpl e 13 (+)-3-nethoxy-17-(4-nitrophenyl)norphinan Pd(QAc)2 (1.34 ny,

0. 006 nm)g) and 10% sol uti on of P(t- i]lg gexane (0.015 m, 0.0048 nmol)
wer e added to the suspensi 02 oé_ Nah?t éﬁﬁg} 9.9 mol ),
Bl methoxys THRROnYDITRAMAN, | )b onobenzene 30

(+) - 3- met hoxy- nor phi nan (0.

(0.1212 g, 0.6 l)..in toluene (-12 nl) in the.presen f nitrogen., The
resul ting m xt uiﬁeTg Larﬁ%ﬁteé)aepg{at%@ O%ﬂfeo‘)roné’%?lg?ﬂEx%@fﬁi‘%oﬁ’eﬁ%fﬁ oyad

al I oved to Ci@%adeqrmﬁmehamesz@fdmﬁc)zqwmtne% M%hnﬂ%l)b}’i@)ﬂ@olﬁhb@bfﬂ?- (50
m.), and washed with water. Concentration of the organic |ayer and fl ash

chr omat ogr apBy)sdn hsranec @ mhad 048 mmed), apdNal-trBun§ovli £.h0-Aaxank ipithet and
th it 500t 0 2Q% et hyl t i i h t j
el 1ow | [ty pressege ¥ dhontng BRE, £rudgh BEIPs analgnEipian G 83 W 657600

PCT/ US03/ 154inol pankdtiz6ibBenkéne ﬁ0.094 g, 0.6 mmol) in toluene (~12 mL).

(+) - 3-met hoxy-17- (qui nucl i di nyl - 3-carbonyl)-norphinan Simlar to the
preparation of indole-5-carboxyl chloride, 1-

azabi cycl o[ 2. 2. 2. ] oct ane- 3- car boxyl i gz, aghsle @5 qui nucl i di nyl - 3-car boxylic

acid or conpounds described in ’g; J. Med. Chem 34(9),
2726-2735 (1991) are 10 convertegh%%cgﬁ) ccall:iffls{ri:IL - 3-carboxyl chloride. The

hl ori de, d |1 Wiqth,. - h - hi h; l orid
Gesor i bel i nthe. Ve pRPBERahelH duaintbL te bR aTRERR R RS bl nG 25

shown bel ow. bdmeasured in the tests set out below.

In vivo experiments

Wistar-Kyoto (WKY) rats were anesthetized by intraperitoneal injection of urethane
(1.2 g/kg). The trachea was cannulated to facilitate respiration and environmental
20 temperature was maintained at 24 °C with an air-conditioning system. The right
carotid artery was cannulated and connected to a pressure transducer (P231D,
Statham, Oxford, CA) for the measurement of phasic blood pressure and mean arterial
blood pressure (MAP) as well as heart rate (HR), which were displayed on a Gould
model TAS000 polygraph recorder (Gould Inc., Valley View, OH). The left jugular
25  vein was cannulated for the administration of drugs. Upon completion of the surgical
procedure, cardiovascular parameters were allowed to stabilize for 30 min. After
recording baseline hemodynamic parameters, animals were given norepinephrine
[NE, 1 pg/kg intravenously (i.v.)], and 10 min later animals received vehicle (saline)
or Escherichia coli lipopolysaccharide (LPS), 5-10 mg/kg, i.v. and were monitored
30 for 360 min. The pressor responses to NE were reassessed every hour after vehicle or
LPS injection. Prior to (i.e., at time 0) and every hour after vehicle or LPS, 0.5 mL of
blood was taken to measure the changes in cytokine tumor necrosis factor-o. (TNF-a),
interleukin-10B (IL-10), and nitrate (an indicator of NO) (Yen, M.H. et al., Shock 14,

60-67, 2000). Any blood withdrawn was immediately replaced by the injection of an
-35-



N N~ O 15 Exanple 15 (+)-3-nmethoxy-17-(qui nuclidinyl-3-nethyl)-norphinan
The conpound is synthesized by treating the am de from Exanple 13 with

| 'ithium avormsnemsohydride in a manner simlar to the preparatiusnd/oftcExanpl e
10. The 20 resulting conmpound is shown below. ,NN "O-34 WD 03/097608
PCT/ US03/ 15461 5 Exanple 16 (+)-3-nethoxy-17-(phenyl)norphinan Simlar to
the preparation of the conpound of Exanple 13, the title conpound is nade
fromthe reaction of Pd(QOAc)2 (1.34 ng, 0.006 mml), 10% sol ution of P(t-

Bu) 3 in hexage g?lgéé SF salifle %tovﬁfamnmta) fo Hﬂﬂxt&}ﬁ%é( b@%ﬁgf@eﬁ{:ﬁe 9ThO dfs ) in

the 10 presente o rgon and n a solutron of (+ oxy- nor phi nan
(0.1645 g, Oadministanéd i.&nd0bnmmpbenze read ( 200 8dn.gaftdd. e nimjekdion of tidASUerd] (- 12

m.). Exanple 17 . Phatrmacp| ogj cal Testing 15 The pharnacol ogi cal  activity of
t he corrpound]%e‘%qdyf‘ﬁ‘é‘lcp?‘éjghﬁ?gﬂ“?%@nﬁa}r%‘ﬁe Werﬁereﬁ‘ggg‘&?‘gdg !hﬂg"lsh‘@ allogimal o ¢
out bel ow. Ié}oﬁf,ggo experinments Wstar-Kyoto (VWKY) rats were anesthetized by

I ntraperitoneal injection of urethane (1.2 glkg). The trachea was
cannulated to facilitate respiration and environnental 20 tenperature was

artory Wi cisirene LA b B Ll mpR e Reglr oL r ansaucer (P23l D

Blood samples (0.3 mL) for the measurement of TNF-a level in the plasma

were obtained at 0, 60, 120, 180, and 360 min. after the injection of saline or LPS. At

60 and 360 min. after the injection of saline or LPS, the volume of blood sample taken

from the animals was 0.5 mL instead of 0.3 mL for performing the measurement of

15 IL- 10 in addition to TNF-a.. These samples were collected from a catheter placed in

the carotid artery and were centrifuged at 7200 g for 3 min. to obtain the plasma for

measuring the levels of TNF-a, IL-10, and nitrate (as described below). The plasma

samples (100 pL) were diluted 1:2, and TNF-o was measured in duplicate with an

enzyme-linked immunoadsorbent assay (ELISA) kit (Genzyme Co., Cambridge,

20  MA),. and the amounts of IL-10 in the plasma (100 uL) were measured by ELISA kit

(Endogen Inc., Boston, MA), as described previously (Yen, M.H. et al.: Biochem.
Biophys. Res. Commun. 228:459-466 (1996)).

Determination of plasma nitrate

Fifty microliters of plasma previously kept in -20 °C freezer was thawed and

25  de-proteinized by incubating with 95% ethanol (4 °C) for 30 min. The samples were
subsequently centrifuged for an additional 5 min. at 14,000 g. It is noted that the
nitrate concentration in plasma depicted in the study is actually the total nitrite and
nitrate concentration in plasma. In this method, nitrate is reduced to NO via nitrite.

The amounts of nitrate in the plasma (2 p.L) were measured by adding a reducing

30 agent (0-8% VCl1; in IN HCI) to the purge vessel to convert nitrate to NO, which was
stripped from the plasma by using a helium gas purge. The NO was then drawn into

the Sievers Nitric Oxide Analyzer (Sievers 280 NOA, Sievers Inc., Boulder, CO).
Nitrate concentrations were calculated by comparison with standard solutions of
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Statham Oxford, CA) for the neasurenent of phasic blood pressure and nean
arterial blood pressure (MAP) as well as heart rate (HR), which were

di spl ayedwvon3adseosil d nodel TA5000 pol ygraph recorder (CGoelca/usneisdeival | ey
View, OH). The left jugular 25 vein was cannul ated for the adm nistration
of drugs. Upon conpletion of the surgical procedure, cardiovascul ar
paraneters were allowed to stabilize for 30 mn. After recording baseline
henodynam c paraneters, animls were given norepinephrine [NE, 1 g/kg

i ntravenoys! g€ im Tﬁl.tl)a}ei &)Sg%_g? éﬂex’iﬂcﬁl tgt 8l J‘?I@%WC% received vehicle (saline)

or Escherichia co ysacchari de 10 ng/ kg, i.v. and were
nonitored 30 for 360 mn. The pressor responses to NE were reassessed every

hour after vehicle or PS injectigon. Prior.to (i.e., at_ti 0 nd every
nour af ter VERRIENSE ebSer iy ovgloneic, ekt ¢S GREL MY SHan

changes in cSHERIGBOlEsAREISe (SO -ct or-a (TNF-a), interleukin-10(3
(I'L-10), and nitrate (an indicator of NO (Yen, MH et al., Shock 14,
60- 67, 2000). AnylGjboiisewn vhsaakenwas at faed bdtréhtervatspdreloeete aydedt slideect i on

of an -35 097608 PCT/ US03/ 15461 0 f saline, (i.v.) in
ordor to mai {h GE #b GTbgad vbrmabcediin RRELHEN S diedbuss st hyviosh nin
prior to andrdARIIIMNToRd, §4pahhe i njection of LPS. Al henpdynam c and

bi ochem cal paraneters were recorded for 6 hours in all animal groups. 10

Measurenent of TNF-a and IL-10 in plasma |l evels Blood sanples (0.3 nL) for

t he measur enbafermihalloofblbd Bleainitréden (BURS GRd plihne ceddrmimed at 0, 60, 120,
180, andj5360 min. after the injection of saline or LPS. At 60 and 360 m n.

after the injection of saline or LPS, the volume of blood sanple taken
from the ani mal s BEY adCmatininglezeld were dedsurad 4t Grander irgaferi inigetioneof saline

f = in. i.ti,0Q . -g. Th I | d
{7 om . cat netch? pPhRBHOReREStder FPotfMey (B, Prompieafh oF BBt Fiyga B 7200
g for 3 m n-wftHnﬁ&%?ip@ttéc}he pl asma for neasuring the |evels of TNF-a,
as

IL-10, and nitrate escri bed below). The plasnma sanples (100 .tL) were
diluted 1:2, and TNF-a was neasured in duplicate with an

20  Survival studies

Survival studies were performed in ICR mice (28-35 g), whose stock
originated from the Institute of Cancer Research of National Institute of Health in
U.S.A. They were purchased from the National Animal Center (Taipei, R.O.C.,

25 Taiwan). LPS [60 mg/kg intraperitoneally (i.p.)] was injected in the presence of
vehicle or drugs and survival was monitored every 6 hours until 36 hours. Different
groups of animals received vehicle (saline) together with LPS (n = 20) or LPS plus
compounds (2.5 mg/kg at time 0 and 6 hours after LPS, n = 20).

30  Histological studies

Lungs and livers were obtained from surviving mice in each group after the
survival study and these tissues were fixed in Carson-Millonig's solution for
histopathological examination as described previously in Chen, A. et al. Lab. Invest.

35 67, 175-185 (1992). The fixed lung and liver tissues were dehydrated in graded
ethanol and embedded in paraffin. Three-micron sections were stained with the
hematoxylin and eosin reagent for light microscopy. In preliminary experiments, a
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enzyme- | i nked i mmunoadsor bent assay (ELISA) kit (Genzyne Co., Canbridge, 20
MA),. and the anbunts of IL-10 in the plasma (100 L) were neasured by ELI SA
kit (EnowQes/o$iees , Boston, MA), as described previously @¥erusoM¥er et al . :
Bi ochem Bi ophys. Res. Conmmun. 228:459-466 (1996)). Determ nation of pl asma
nitrate Fifty mcroliters of plasma previously kept in -20 C freezer was
thawed and 25 de-proteinized by incubating with 95% ethanol (4 C for 30
m n. The sanples were subsequently centrifuged for an additional 5 mn. at
14,000 g.5 It 1N ed in
the study i s SrBErAOINEl bl of e rBRARN RS A0 phdhuleAHREBA B

pl asma. |In tﬂinusropmmﬁdthbtg“aaﬁ estudsed e dhise Histadogdikal valgerationr whe quarthativebpunt s

of nitrate in plasma_ (2 p.L) were asured b dln a reducing 3
agent (0-8% %ﬁ@eﬁl A4S 2R IP@X) oR (Sh@c PRYCpl @lws WY o 1BGrERt WS @rwggﬂa?wo

whi ch WS Siufil B iAdRTLAD WAl A5ENA 5 bOehifkeEl hifbaass RUTEBAIT P10 was

then drawn into the Sievers Nitric Oxide Analyzer (Slievers
Si evers | nc :an&mnlycwtecte@@lgh pdiver ﬁelds c Ohe avdex atasmpreamdeasdhtt oghiabEtheby

conpari s th standard.sqlutio 3/ 097 PCT/ US03/ 15461 5
sodi um nf ﬁ%@ﬁﬁﬁs@q@\ﬁ%&gcr@gaﬁ (égm\%lg Wer urerrent of Serum
gl utam c oxal oacetic transam nase (SGCP) and Serum glutam c pyrate
transam nase (SGITP) 10 10 gl of serumwas taken out at 0 and 6 hr intervals
and wer e add¥dristivabénaess of GOP and GTP and then placed in DRI -CHEM
3000(Col orige Tric Analyzer; FUJIFILM Tokyo, Japan Determ nation of blood

urea nitrogen (BU d plas reatinjne 15 BUN and Creati ni evel s
were measured at Ol YFQ“?? i tgaetfg“ir?ﬁ "B ¥ Sresied asr Mepys bgﬁl\/ﬂ of

WIDFIh' %g?og?%bgﬁv'gﬂ s, Whthel of fepPBséis thedfupitRl BfantRaBlsnRlids RaHc dviRafbh de
was performed by using analysis of variance (ANOVA) followed by a multiple

comparison test (Scheffe's test), the IL-10 level and the neutrophil infiltration index
which were analyzed by unpaired Student's t test. The chi-square test was used for
determining the significant differences in the survival rate between control and drug-

20 treated groups. A P value of less than 0.05 was considered to be statistically

significant.
Example 18
Serum Glutamic Oxaloacetic Transaminase (SGOT)
25 At 0 hr, the average of SGOT in the control group was 60 + 6 U/L. When

animals were given LPS, the plasma concentration of the SGOT increased as a

function of time. XXV (R = methyl, A = V, X = cyclopropylmethyl) (shown
below) exhibited significant decrease (p <0.05) of SGOT 6 hours after LPS

administration in both pretreatment (30 min before LPS; 5, 10 mg/kg) and post-
30 treatment (30 min after LPS; 10 mg/kg) groups.
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20 Survival studies Survival studies were perfornmed in ICR mce (28-35 g),

whose stock originated fromthe Institute of Cancer Research of Nati onal

I nstitutewofosgmbg h in U S. A They were purchased fromtreTNs03/odad  Ani nal
Center (Taipei, ROC, 25 Taiwan). LPS [60 ng/kg intraperitoneally (i.p.)]
was injected in the presence of vehicle or drugs and survival was

noni tored every 6 hours until 36 hours. Different groups of animls

recei ved vehicle (saline) together with LPS (n = 20) or LPS plus conpounds
(25rrg/ksg at time 0 and 6 hours aft Hi, :20) 30 Hi stol ogi cal

studi es Lungs and livers were_obtai ned. m sur Vi vi in each group
after the survival studgremdChytamie Ryrate, Ea‘V%P’é“*?SFQSE#Fﬁ?Carson Mllonig' s

solution for his hal d e sl

Chen, A et al . Capd Hnfedterlh EIUTEE HkARobEReh A LA LIS Wil
liver tissuemimalsewelehyidemtls, ithe plased comichamiin afi dhee 8GRI dutreasedpasad i n.
Three-m cron sections were stained with the henmatoxylin and eosin reagent
for Iight mfunesaogitimd. nSiptikkly KX yxlebipeelrd sipmifisant dlecreasé (WO 0GF ))QF BETIP
PCT/ US03/ 15461 5 striking pathol ogical feature of the mce receiving LPS
was a pri@m nembutsndfier LIS h@AindtratibR Uh M ipkdirebtindnb €3® mgiasefsre UDPRds, T s
hi st ol ogi cal alteration was quantitativel anal yzed as an i ndex on the
severity of me&kgland IPqStxrtSﬁamﬁﬂt@Q méeadt Salﬂél&'kﬁrﬂprs infiltration index
whi ch was determ ned by counting the nunbers of neutrophils in 10 randomy
sel ected high power fields. The index was expressed as the nean of these
10 10 nunbers standard error of the neann / high power field.
Statistical analysis Al values in the fi/dur and text are expressed as
mean. SEM of n 15 observations, where pgeptfesents the nunber of aninals
studied. Statistical evaluation was ed by using analysis of
variance (ANOVA) followed by a nultti rlson test (Scheffe's test),
the 1L-10 | evel and the neutrophil i rat+Qn i ndex

15
Example 20
Results

Compounds, XXV and XXVI (shown below), were tested according to the

20  foregoing protocols. The results are summarized in Table 1 as shown below. In the
following tables, XXV or XXVI (5 mg/Kg, iv) was injected 30 min before LPS
treatment (10 mg/Kg, iv) unless otherwise indicated. In all experiments, at least six

rats were tested. All measurements were performed 6 h after LPS injection unless
otherwise indicated. The inhibitory effects of the compounds tested were described as

25  a percentage of protection or inhibition with respect to the change in LPS-treated

animals as compared to the control animals.
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whi ch were anal yzed by unpaired Student's t test. The chi-square test was
used for determning the significant differences in the survival rate

bet ween cwotmsod7eend drug 20 treated groups. A P val ue of IpeswsohianacD. 05 was
considered to be statistically significant. Exanple 18 Serum d utan c

Oxal oacetic Transam nase (SGOT) 25 At 0 hr, the average of SGOT in the
control group was 60 6 U L. Wien aninmals were given LPS, the plasm
concentration of the SGOT increased as a function of tine. XXV (R =
methyl, A =V, X = cyclopropylnmethyl) (shown -below) exhibited significant
decrease (p < 0.05 ) of SGOT 6 hours after NPS® admi nistration in both
pretreatnment (30 mn before LPS; 5, 10 ng/‘,kig) and post- 30 treatnent (30
mn after LPS; 10 ny/kg) groups. 1Q97608 PCT/ US03/ 15461 5 Exanpl e
19 Serum d utam c Pyrate Transani nase N, O hr, the average of SGIP
in the control group was 30 4 UL. W t he

pl asma concentration of the SGITP incr&a function of tine.
Simlarly, XXV exhibited a signifi%ﬂt decrease (p < 0.05) of SGIP 10 6
hours after LPS adm nistration in both pp®treatnment (30 mn before LPS; 5,
10 no/k and post- treatnent (30 mn after LPS; 10 ng/kg) groups. N--V 9
OH OHO O XXV 15 Exanple 20 Results

Table 1: Cardiovascular Effects

Parameters Compound # | Control | LPS LPS+ % Protection
Compound
MAP(mmHg) | XXV 105 60 80 33
XXVI 105 58 105 100
Heart Rate | XXV 430 355 410 >90%
(beats/min) | yxev1 384|440 | 420 36%
10 Table 2: Free Radicals and TNF-o
Parameters Compound # | Control | LPS LPS+ % Inhibition
Compound
Superoxide XXV 8500 31572 | 11866 85
(relative units) (10 mg)?
XXV 8500 31572 | 15720 69
(10 mg)’
XXVI 4500 15800 | 8200 68
Nitrate (uM) XXVI 30 180 75 75
TNF- XXV 60 300 180 50
a(mgmh’ | yyyr 40 1800 | 510 74
! The measurement was taken at 2h. > Pretreatment with 10 mg/Kg. * Post-treatment
with 10 mg/Kg.
15
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Conpounds, XXV and XXVI (shown bel ow),

f or egoi ng protocol s.

In the fwbloewdTegs t abl es, XXV or XXVI
before LPS treatnent (10 ng/Kg,
experinments, at |east six

performed 6 h after LPS injection unless

(5 ng/ Kg,
iv) unless otherw se indicated.
rats were tested. All
ot herwi se indicated. The

In a

nmeasur enents were

inhibitory effects of the conpounds tested were described as 25 a

were tested according to the 20
The results are summuarized in Table 1 as shown bel ow.
iv) was i rCaatsesi1361 m n

percent a inhibition with respect to the change in
LPS- treat%g °f IEI gﬁi“vex ues Ew‘n ed—t-p—the—cantrol—ani-ral-s——39-WO-63/-0697608
PCT/ US03/ 154&1ambtbf§|—l3 CEIB@p&m)d)#\/I Coatrble |1LPSCar |dLBSascul ar YeHhhibeion
Par anmet er s |Conpound # Control LPS LPS+ % Br ot ect | Gemp&adpound  MAP( nmHg)
XXV 105 60 8033 XXV 105_58 105 1D Hear|t Hate XXV2430 dbg 410 >90%
(beat s/ mi n)| SGOT(BE2 44 D 36% lé)o-:’l'abl g 2 XRadi cal s%%nd TNF-a
Par anet er s |Conpound # CoKRXMol LPS LPgs %0 | nj? b| t| P%Q Conpou Super oxi de
XXV 8500 31572 11866 85 (1Q)rlﬁeé/mg'9\/e units) ( (§ XXV 8500 31572 15720 69
10 3 XXVI 4500 1580 U 63
(10 1) XY BS 05 192 76
(10 mg/Kg)
XXVI 118 286 158 53
SGPT(U/L) XXV 51.4 98 61.6 78
XXV 514 98 53.8 94
(10 mg/Kg) '
XXV 514 98 59.6 82
(10 mg/Kg)?
XXVI 38 42 36 100°
'Pretreatment with 10 mg/Kg. “Post-treatment with 10 mg/Kg. * Not statistically
significant.
Table 4: Kidney Function
Parameters Compound # | Control | LPS LPS+ % of
Compound | Inhibition
Blood urine | XXVI 30 58 45 47
nitrogen
(mg/dL)
Creatinine XXVI 0.28 0.58 0.40 60
mg/dL)
10
Table 5: Mortality
Parameters Compound # | Control | LPS LPS+ % of
Compound | Protection
% of Survival | XXVI 100 38 100 100
at14h
% of Survival | XXVI 100 0 40 40
at18 h
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Nitrate (uM XXVI 30 180 75 75 TNF- XXV 60 300 180 50 a (ng/m )" XXVI 40
1800 510 74 1 The neasurenent was taken at 2h. 2 Pretreatment with 10

ng/ Kg. 3 wossAemesat ment with 10 ng/ Kg. 15 -40 WO 03/ 0976@8TRSIZ/US6B/ 15461
5 Table 3: Liver Functions Parameters Conpound # Control LPS LPS+ %

I nhi bition Conmpound SGOT(U/ L) XXV 105 328 192 60 XXV 105 328 192 94

| Ong/ Kg) ' XXV 105 328 192 76 2 ng/Kg XXVI 118 286 158 53 SGPT(U L) XXV
51.4 98 61.6 78 XXV 51.4 98 53.8 94 (10 ng/Kg) ' XXV 51.4 98 59.6 82 (10

| Ki 2 XXVI 38 . nt
W th k0" gl Kg. 3 T ol i VG B st ifberdlrf B Ge n g REBE cdBREATE T
Par anet er s czz;rrmumg #thégoofl r oThd Ffﬁvd.rﬁSm % défined by the following claims, with

equivalents of the claims to be included therein.
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Conpound Inhibition Blood urine XXVI 30 58 45 47 nitrogen (ng/dL)
Creatinine XXVI 0.28 0.58 0.40 60 ng/dL) 10 Table 5: Mortali Paraneters
Conmpound wo@afd1608 LPS LPS+ % of Conpound Protection % @CTSsoyisal XXVI
100 38 100 100 at 14 h % of Survival XXVl 100 0 40 40 at 18 h -41 WO

03/ 097608 PCT/ US03/ 15461 5 The foregoing is illustrative of the present

I nvention, and is not to be construed as |limting thereof. The invention
is defined by the following clains, with equivalents of the clains to be

i ncl uded therein. -42 WD 03/097608 PCT/US03/ 15461 What is clained is: 1. A
conpound accWhdtiinglaimedise fornula R-A-X: wherein, Ris H alkyl, allyl,

prenyt. benevl, o (SR SIS STk a8, end TS @ 1no
bi phenyl , wher ei rwlt,g}gm,ri ng is optionally
R is H, alkyl, allyl, phenyl, benzyl, or (CH,),R4, wherein m is from 0
to 6, and

R, is a ring structure selected from the group consisting of
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 OCH,;,

a five-membered heterocyclic ring having one or more
heteroatoms selected from the group conmsisting of O, S, and N,
wherein the heterocyclic ring is substituted with a methyl group,

a pyridine ring wherein the pyridine ring is optionally
substituted with halogen, alkyl, NO,, CN, CF,;, OCH;, or NR;R;,
where R; and R, are each independently H or alkyl, or R; and R, is a
cyclic ring, wherein the cyclic ring is a 3- to 7- membered alicyclic
ring optionally having a double bond in the ring,

quinoline,

isoquinoline,

4-cyclohexylphenyl, or

a cyclic ring, wherein the cyclic ring is a 3- to 7-membered
alicyclic ring optionally having a double bond in the ring;
A is a structure selected from the group consisting of the following

structures:

™)




substituted with one to three substituents selected fromthe group

consi sting of hal ogen, alkyl, NO2, CN, CF3, and OCH3, a five-nenbered

het er ocycWo®3n97g8 havi ng one or nore heteroatons sel ect ea@cCfrrusns/idael gr oup
consisting of 0, S, and N, wherein the heterocyclic ring is substituted
with a nethyl group, a pyridine ring wherein the pyridine ring is
optionally substituted with hal ogen, alkyl, NO2, CN, CF3, OCH3, or NRLRZ,
where RI and R2 are each independently Hor alkyl, or RL and R2 is a

cyclic ring, wherein the cyclic ring is a 3- to 7- nenbered alicyclic ring
optionally having a double bond in the ring, quinoline, isoquinoline,
4-cycl ohexyl phenyl, or a cyclic ring, wyerein thencyclic ringis a 3- to
7-menbered alicyclic ring optionally Raving a double bond in the ring; A
is a structure selected fromthe group Jconsisting of the foll ow ng
structures: (V) N17 10 9 OH 11 /A2 14 B 45 -1-000 -43 W

03/ 097608 PCT/ US03/ 15461 (V1)

(VII)

(VIID)

; and
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N OOOH(VII) NH((XIXY Hand (VIIl) CH3 H,,,,,," pCand -44 WO

03/ 097608 PCT/ US03/ 15461 X is selected fromthe group consisting of allyl,
ci nnanoylwoamsovwny/| , (CH2) C6H5-4F, (CH2),, C=CR1R2, (CH2) BCTR303/(W@HR) nRs,
and (CH2) nCHR6R7, wherein nis fromO to 6, R3is H alkyl, or the same as
R4, wherein R4 is described above and R5 is alkyl, CN, COR3, or structures
sel ected fromthe group consisting of the following structures: I X X \ Y ~
Y XI ORB OXIlI Xl XV XV XV

X is selected from the group consisting of allyl, cinnamoyl, crotonyl,
(CH,)C¢Hs-4F, (CH,),C=CR;R;, (CH;),C=CR;, (CH:).,Rs, and (CH:),CHR¢R,,
wherein n is from 0 to 6, R, is H, alkyl, or the same as R,, wherein R, is described
above and R; is alkyl, CN, CORg, or structures selected from the group consisting

of the following structures:

IX X
X" Y
|
—ir / / //
X1
o) Rg
o]
XII X111
N £
"
XIV XV XVI
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-45 WD 03/097608 PCT/ US03/ 15461 XVI1 XVIII and wherein Yis O, Sor N, R6
and R7 are each independently the sane as R4 as defined above, R8 is alkyl,
t he sane we oB497me8 def i ned above, or the same as R5 when REBTIUSoyel4ect ed
fromthe structures described above (I X - XVIII); or enantiomers,
di astereoi soners, and pharmaceutically acceptable salts thereof, with the
proviso that when A is the structure according to formula (VIIl), X is not
(CH2) nR5, wherein R5 is alkyl, CN, the same as R4 described above, or CORS,
wherein R8 is al kyl or the as R4 degﬁ‘zlﬁed above. 2. The conmpound of
claiml, wherein R R, R2, R3 are eac I nfdependently G to C3 al kyl .
3. The conpound of claim1l, Wwhkegein X is sele d fromthe group
consi sting of phenyl, 4-nitrophggyl, (CH2)C6 F, crotonyl,
2-thienyl nethyl, 3- thienylneth indol e- 5- i ndol e- 6- net hyl ,
i ndol e- 5-car bonyl and i ndol e- ri/dyl met hyl . 4. The
conpound of claim1, wherein ound S water soluble. 5. The conpound
of claim1l, wherein therapeutic effects of the conpound are not nedi ated
t hrough opiate r rS:. B naﬁle%t' i 0, Y he
conpound of clai ﬁgﬁ%ﬁn‘;%@’ ﬁééﬁ]’q%%e p é%@gﬁﬁdﬂkﬁhggé%ptae:%%gﬁi er,
di luent, or df@kdpabsite, R isAlkyhahdsametis Raks tefimadl aboiegror tlengamesasrRy when
conpound of claim1, wherein the pharpaceuticall eptable carrier is an
aqueous car rikeis seleated fionmyhe slguasirss grsert Sﬁ@é_é&ﬁﬁ' thod of treating
septic shock, cong}]tra]J I 1 OL S i Ji L& piaRa ereof an
effective anount o tzbl{g%rsi’pa(g%ﬁﬁkﬁ%&gfgﬁh%h%%ml&%& actkp selt

thereof, with the proviso that when A is the structure according to formula (VIII), X is

not (CH,),Rs, wherein Rs is alkyl, CN, the same as R4 described above, or CORg,

wherein Ry is alkyl or the same as R4 described above.

2. The compound of claim 1, wherein R, R;, Ry, and R; are each

independently C1 to C3 alkyl.

3. The compound of claim 1, wherein X is selected from the group
consisting of phenyl, 4-nitrophenyl, (CH,)C¢Hs-4F, crotonyl, 2-thienylmethyl, 3-
thienylmethyl, indole-5-methyl, indole-6-methyl, indole-5-carbonyl and indole-6-
carbonyl, and pyridylmethyl.

4. The compound of claim 1, wherein the compound is water soluble.

5. The compound of claim 1, wherein therapeutic effects of the

compound are not mediated through opiate receptors.

6. A pharmaceutical formulation comprising the compound of claim 1

and at least one pharmaceutically acceptable carrier, diluent, or excipient.

7. A pharmaceutical formulation comprising a compound of claim 1,

wherein the pharmaceutically acceptable carrier is an aqueous carrier.
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9. A nethod of treating inflammtion, conprising admnistering to a
subject in need thereof, an effective anmount of a conmpound of claim11l. 10.
A et hod wb oBogmbs ng or gan damage, conprising adm ni steri RGTIUSOR1546Lb] ect
in need thereof an effective amount of a conpound of claim1. 11. The

met hod according to claim 10, wherein the organ damage is liver danage.
12. The method according to claim 10, wherein the organ damage is |ung
damage. 13. The nethod according to claim 10, wherein the organ damage is

ki dney damage. 14, A nethod of eat i ng _neurodegener at.i ve .di.seases .se| ect ed
fromthe group consi gi Wﬁﬁi’Bg (Igla{r%a% o%pgcaﬁ@glgfs8?m%152%iaggjﬁm§teﬂ?%é%sae,
cogni ti on defubflct in ncB® MRE6faR SHectiRAnfiuhObfa copdint Hif ORiAdN ni stering to a
subject in need thereof an effective amount of a conpound of claim1. 15.

A nmet hod of treating cancer, conprising admnistering to a subject in need
thereof, an effecfive 0 Afnokiof! 8l . .

according to cl aicém 15,1@3&%% éfinéft %aq@ n@gr I sftlsog’l g{):%%m?é gd%m-[@ﬁgﬁgé ggga
consi sting ofubjdst in read erfeof sammdffectied imbumof a@ompound edlainul.ar cancer,
esophageal cancer, breast cancer, endonetrial cancer, ovarian cancer,
central nervous system cancer, |iver cancer, and prostate cancer. -47 WO
03/097608 PCT/ USORf 15481 nchdq o hBERObroin haRAld, NOnfAsE ARt hSRIEE S
selected fromt hgl?({jroup c%nscllsti ng lo? (r:%nd?acgé échg%i a, gcongest ilvg he%lrt
failure, andubjepeintrend tlencof enrffeitsieragouatiof méanpnindgfchim Isubj ect i n need
t hereof an effective amount of a conpound of claim 1. 18. A nethod of
treating neurol ogi cal disorders conprising admnistering to a subject in

need thereof an efff ectiyemaiBdntcafing 16 QUERAUII wiiereih deordan Warhdlbel 9 giver

damage.

12.  The method according to claim 10, wherein the organ damage is lung

damage.

13. The method according to claim 10, wherein the organ damage is
kidney damage.

14. A method of treating neurodegenerative diseases selected from the

group consisting of Parkinson’s disease, Alzheimer’s disease, cognition deficit,
memory loss, and stroke, comprising administering to a subject in need thereof an

effective amount of a compound of claim 1.

15. A method of treating cancer, comprising administering to a subject in

need thereof, an effective amount of a compound of claim 1.

16.  The method according to claim 15, wherein the cancer is selected from
the group consisting of skin cancer, small cell lung cancer, testicular cancer,
esophageal cancer, breast cancer, endometrial cancer, ovarian cancer, central nervous

system cancer, liver cancer, and prostate cancer.
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proviso that when Ais the structure according to fornula VII1 or formula
VII, Xis not alkyl, allyl, or cyclopropyl. 19. The nethod of claim 18,
wher ei n twe ophgrsosaceut i cal conposition is adm nistered oralriugos/&a61 The

met hod of claim 18, wherein the pharmaceutical conposition is admnistered
parenterally. 21. The nmethod of claim 18, wherein the therapeutic effects
of the conpound are not nedi ated through opiate receptors. 22. A conpound
selected fromthe group consisti ng of 3 rret hoxy 17-(4-

hydr obr o de, 8- hobhow)- TFIE3- PRiERTPRERYRS rpopiiehasefeled ol ) gEBL ™ ner

hydr obr omi decoisfgﬁﬁ Ok Yardikd ischéhis; é‘d’dg%ﬁmd heﬁﬂrfﬁlmraadmd hypertenswn comprising

3- met hoxy- 17- (i ndol e- 5- car bonyl ) hi nan, 3- meth

17-[2- (1- az aqﬁr@ly@reépg tQaﬁ]ﬂPjéﬁﬁtﬂaﬁWd)tFlﬁ@Pf)ﬁ} #Mtw%m@w%acf@mps%ﬂﬂ%yl

17- (4-ni troppenyl ) nor phi nan, 3 - net hoxy-17- (phenyl) nor phi nan, 3 -nmet hoxy- 17
(qui nucl i di nyl -3 -carbonyl )- nmor phi nan, and 3 - net hoxy- 17-(qui nucl i di nyl -
-nmet hyl ) - norphi nan, and enantioners, diastereoisoners, and

pharmaceutical ly cep abl there ) har maceutical . .

formul ati on corrpr tfﬂgﬁﬁcgﬂlf)HEﬁ'?ng?eué? 9gifie ﬂsordgﬁg"%"@‘?}ég @g*f‘é‘ﬂgermg

PCT/ US03/ 15 ﬁl tffn RO MBE6HAA EffbctivelMthat bPR cselgaﬁﬁcﬁbmaﬁm GRARAMNd of
claim 22 east one pharmaceutically acceptable carrier, diluent, or
exci pi ent . 2ﬁov»&o it hvdnoA is theastiuatyre ecndirding e feiube Véd orrrfomulhéllgﬂéup
consi sting of Mtl o shoc(ilj [ nfll ammat i on, organ damage, neur ol ogi cal

di sorders, n&A LPLEYI®P OB seases, cancer, and cardiac disorders,
conprising admnistering to a subject in need thereof, a pharnaceuti cal
conposi tion conprising a ther apeutl cally effective armunt of a compound of

claim22. 26. Thel%et hbee stethodofrglaim 1{hwhenein theepharapcgptical icomppsition ds of

t he administered orally.

20.  The method of claim 18, wherein the pharmaceutical composition is

administered parenterally.

21.  The method of claim 18, wherein the therapeutic effects of the

compound are not mediated through opiate receptors.

22. A compound selected from the group consisting of 3-methoxy-17-(4-
fluorobenzyl)morphinan hydrobromide, 3-methoxy-17-(3-pyridylmethy)morphinan
hydrobromide, 3-methoxy-17-(2-thienylmethyl)morphinan hydrobromide,3-methoxy-
17-trans-crotonyl-morphinan,  3-methoxy-17-(indole-5-carbonyl)morphinan,  3-
methoxy-17-[2-(1-azabicyclo[2.2.1]heptanyl)Jmorphinan hydrobromide, 3-methoxy-
17-(4-nitrophenyl)morphinan,3-methoxy-17-(phenyl)morphinan,3-methoxy-17
(quinuclidinyl-3-carbonyl)-morphinan, and 3-methoxy-17-(quinuclidinyl-3-methyl)-
morphinan, and enantiomers, diastereoisomers, and pharmaceutically acceptable salts

thereof.

23. A pharmaceutical formulation comprising the compound of claim 22.
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conpound are not nedi ated through opiate receptors. 27. A nethod of
treating conditions selected fromthe group consisting of septic shock,

i nf | anmatwon3/ooregan danmage, neur ol ogi cal di sorders, neur oaegarses/at4sve

di seases, cancer, and cardi ac disorders, conprising admnistering to a
subject in need thereof, a conpound of claim1 in conbination with a

t herapeutic agent. 28. A nethod of treating conditions selected fromthe
group consisting of septic shock, inflammtion, organ damage, neur ol ogi cal

di sorders, neuroq§ eng%a%ive S §§esliggncerﬁ.an cardi ac dﬁ orders,
conpri si ng adnmi ni%tering oY r gpulation comprisipg the Gompound 0f GAINLEE | cal
conposi ti on £HAMPIdast did phatrieat@ll ia6aptableddrea] dineenb @ ddipiedf a conpound
sel ected fromthe group consisting of alfentani|l, allylprodine,

al phapr odi ne, anileridine, benzyl norphine, bezitram de, buprenorphine,

but or phanol, clojditaz | ne. ; I [N, o

dext r onor am de, Oic-1§éxt rzg%gh%?%ﬁ%%‘?mg%?ﬁ{iﬁég? E%?%%‘gﬁ%ﬁlﬁgge%m&{ﬁ ac%?ls%%gf

gl hy?LOIC ?ﬁ?i sr?gti% leHchyﬂif'd_ ﬁﬁmﬁﬁlh;lﬂiﬁgalg dz}[ﬁﬁdigl'i; adm‘g_log_ﬁiiahﬂhbﬁlﬁtsanflirodeg_enerative
i met hy i anbut ene, di oxaphetyl . rate,. di pi panone, eptazaqcine,

et hohept azi rfliSeagsshganeet R pm%%%%&ré; cogmmn&ﬂdaﬂmﬁ*«s,rm%f@ﬁ SHbised iR need

fentanyl, h i Bmhg , : | b GH
i sonet hadon:t?lgflsg%g em g‘%g%?ec\?g*gﬁgﬁfg:ém g%%%ﬁ?ﬁ%%@?unlg%%hhgﬁé&gfgp eorlll%1 E’;mi |,

meperi di ne, ofeypdoagionnd of cleina22ci ne, net hadone, netopon, norphine, -49 WO
03/ 097608 PCT/ US03/ 15461 nor phi nan, nyrophi ne, narceine, niconorphine,
nor | evor phanol , nornet hadone, naltrindole, nalorphine, nal oxone,

nal buphene, nal t rgXoNeThd PRSP Hif NQain 5PI WikR&iRCthe BREAPIULEO I ROYOBE the
oxynor phone, papaveretum pentazoci ne, phenadoxone, phenonorphan,

phenazoci ne, contponog erei niit mediatedthragh epiatqyiee¢ntotsni de, prophept azi ne,
promedol , properidi ne, propoxyphene, sufentanil, tilidine, tramadol, and
derivatives and anal ogs thereof. 29. The nmethod of claim 28, wherein the
conpound i s nal t rexoneA mé&hod bEtréRing@dnditiond séleateBfromhiBe grdupt dodsistmgofind i s
dext r onmet hor phan. ) . i . ]
septic shock, inflammation, organ damage, neurological disorders, neurodegenerative
diseases, cancer, and cardiac disorders, comprising administering to a subject in need

thereof, a compound of claim 1 in combination with a therapeutic agent.

28. A method of treating conditions selected from the group consisting of
septic shock, inflammation, organ damage, neurological disorders, neurodegenerative
diseases, cancer, and cardiac disorders, comprising administering to a subject in need
thereof, a pharmaceutical composition comprising a therapeutically effective amount
of a compound selected from the group consisting of alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol,
clonitazene, codeine, cyclazocine, desomorphine, dextromoramide,
dextromethorphan, dezocine, diampromide, diamorphone, dihydrocodeine,
dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl
butyrate, dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene,
ethylmorphine, etonitazene, fentanyl, heroin, hydrocodone, hydromorphone,
hydroxypethidine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan,

lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine,
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31. The nethod of claim 28, wherein the pharmaceutical conposition is

adm ni stered orally. 32. The nethod of claim 28, wherein the pharmaceuti cal
conposi tiwo i3®976agim ni stered parenterally. 33. The net hodpafT/usxismwL8,
wherein the therapeutic effects of the conpound are not nedi ated through
opi ate receptors. 34. A nethod of treating conditions selected fromthe
group consisting of septic shock, inflanmation, organ damage, neurol ogi cal
di sorders, neurodegenerative diseases, cancer, and cardi ac di sorders,
conpri sing adm isteri}r)% ﬁ.o a su(%{ ect_.in need thelreof alphar rra@e tical
conposi ti on CERIITAL; By RPhiRgy FRETINC, AIFQmEPRING, j RpsleXprphol,” sPrmetaddons: nd
sel ect ed fr omliriGol! RAIGrpERRShaidtohg, AllbuphbeRd, Makiéxdrle, abinydrfhingMorpiPanone,

hydr obr om de, 3-net hoxy- 17-benzyl nor phi nan hydr obrom de,

3- et hoxy- 170RitMan &XyeadansmaXyaRIphonsor PARAYSTEtUN).dr BUHerere, Ahepadoxone,

3- met hoxy-17- r phi . i t S0 ast.ereqi d
ohar mceut | A rga el BahaRiner BhencBORT.. YRR gpd%, 3FBHARE BBt s 01
35. A et hodprofmetisle ptdpetldmenphiopooyithens| saédneahill tididideh aagadelp awd detiedtivag  of
septic shock, jinf]amyatign, organ danage, neurol ogical disorders,
neur odegener"é{dia&‘élogélﬂ?éeé’ges, cancer, and cardi ac di sorders, conprising
adm nistering to a subject in need thereof, a pharmaceutical conposition
conprising a therapeutically effective amount of a conpound of fornula
R-A-X: wherein, M.is Tistingthod Af tlasn 28ewlieréindhe cognund et nalwexonxl X) and X
is nethyl, (CH2)4, n-propyl, CN, allyl, CH2=C(CH2)2, or enantioners,
di ast ereoi soners, and pharnmaceutically acceptable salts thereof.

30.  The method of claim 28, wherein the compound is dextromethorphan.

-

31.  The method of claim 28, wherein the pharmaceutical composition is

administered orally.

32.  The method of claim 28, wherein the pharmaceutical composition is

administered parenterally.

33. The method of claim 28, wherein the therapeutic effects of the

compound are not mediated through opiate receptors.

34. A method of treating conditions selected from the group consisting of
septic shock, inflammation, organ damage, neurological disorders, neurodegenerative
diseases, cancer, and cardiac disorders, comprising administering to a subject in need
thereof, a pharmaceutical composition comprising a therapeutically effective amount
of a compound selected from the group consisting of 3-methoxy-17-allylmorphinan
hydrobromide, 3-methoxy-17-benzylmorphinan hydrobromide, 3-methoxy-17-(trans-
cinnamylbenzyl)morphinan hydrobromide, and 3-methoxy-17-acetyl-morphinan, and

enantiomers, diastereoisomers, and pharmaceutically acceptable salts thereof.
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35. A method of treating conditions selected from the group consisting of
septic shock, inflammation, organ damage, neurological disorders, neurodegenerative
diseases, cancer, and cardiac disorders, comprising administering to a subject in need
thereof, a pharmaceutical composition comprising a therapeutically effective amount
of a compound of formula R-A-X:

wherein,

R is methyl,

A has the following structure:

; and

X,

X is methyl, (CHzy)4, n-propyl, CN, allyl, CH,=C(CH,),, or

enantiomers, diastereoisomers, and pharmaceutically acceptable salts thereof.

36. The method of claim 35, wherein the therapeutic effects of the

compound are not mediated through opiate receptors.
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