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THEREOF Cross Reference to Related Applications This application clains the
benefit of U S. Provisional Application Serial No. 60/380,841 filed My 17,
2002, the WPLBWt e of which is incorporated herein by 18CTAFeYEdEle in its
entirety. Field of the Invention The present invention relates to opioid and
opi oi d-li ke conpounds, and pharnmaceutical fornul ations thereof, and use

t hereof for prevention and treatnent of 15 disorders such as septic shock.

Background of the Invention Mrphine is a known anal gesic corrpound i sol at ed

fromthe osglumpoppy and has the follow ng structural fornula: ,(F)
17 9 0412 14 8 20 QFIOIBAND QS&QHDMI%EWPQIEJ §t@ﬂ91é$¥%§a§sﬁ1%130t
possesses several undesirable side effects, including, but not Iimted to,

physi cal dependence. Therefore, several conpounds have been devel oped by
addition or substitution todraes Rafeiénceds Roiadal Ajsplieitiyns Several such
conpounds are described in U'S. Patent No. 5,6219, 347, 1ssued June 15, 25
1993 to Kanemat su, s application glaimtherhensgof & Solimoviumal AepBeatiwp Ssal Npssued
%ujn_golgz 4, 1?2@)&?@?&4’1“%@%&010/1 Zb&,%gldls%k(&éure o@whichl%ssmccfr%r%p:td R¥Pein by

10  reference in its entirety.

( 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

I5  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 undestrable 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; US. 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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November 21, 2000 to Hartmann et al.; U S Patent No. 6,323,212, issued
Novenmber 27, 2001 to Nagese et al. and European Patent No. 577, 847,
publ i shed January -1 WD 03/097608 PCT/ US03/ 15461 5 12, 1994; European Patent
No. 242, 41W0 4@btovshed February 10, 1993; and European PatPeftUSNg 154682, 041,
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 al so in cough nedications for its antitussive effects. Various
substituents of the norphine structure are not required for a narcotic

effect. S RAR the
pr esent appl i c’?a?wd %J% L‘%“xz‘f? ?éféwémgghﬁ Fs%u#gr to§9r13ﬁ'r%§%| ne a.{;'
| acks the 4, 5PathaNo. 63a1md1nm;bhahe&mahaa:ry 4t 957, Whah kemthobogfidup Rrsdbhiasied he

followi ng structural formula: ( / (lIl) N17 9 .iDS pl148 15 The
nunbering sysf@ntesklydipsd gerpothsdcqmpounilsis codgisy @nt RipE| ofifinBiedi #ga’yst em

used in descr ering of norphine
(I') used abo{i/%ﬁé%?ltcrgﬁéegegggﬁ‘f@re]‘g @g% 0%? Eogqgsap{elﬁlﬁglp ?Sﬁg‘%{?Unl on of Pure and
Applied Chem stryvihddSAGhstituekie of itg By$hid suaicdird her entreqiiedtfbal nakotdc , t he

Merck I ndex (12
10 “effect. Such morphine derivatives are classed as morphinans. As used in the present
application, a morphinan is a compound similar to morphine but lacks the 4,5-ether,

and may also lack the 7,8 alkenyl bond, and has the following structural formula:

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

I5

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(4aa,10a,10aa)]-1,3,4,9,10,10a-Hexahydro-2 H-10,4a-iminoethano)phenanthrene

and has the following structural formula:



. 20 ed., 1996) nanmes the conpound Morphinan in nonograph 6358 at pp. 1073-74
as [4aR(4aa, 10a,10aa)]-1,3,4,9,
10, 10a- Hexahydr o- 2H 10, 4a-i m noet hano) phenant hrene and has the fol |l ow ng
struct ur al Wpyiiira@s -2 WO 03/ 097608 PCT/ US03/15-161 H (11 aHCINSIDM6tt 5 | n
t he present application, the "conventional"” nunbering systemis used unl ess
ot herwi se noted. Sone norphi nans are agoni sts, producing an anal gesic effect
whil e other 10 norphi nans are antagoni sts, bl ocking the effect of norphine
and norphine agonists. Still other norphinans exhibit a conbi ned
agoni stl antagoni st activity, producing an anal gesiggyeffect itself while
bl ocki ng the agoni st activity of other norphinans. Finally, sone
nmor phi nans, including the conpound norphin (I'ta), exhibit no biological
activity. The so-called "norphine rule,” Becket-Casey rule, requires (1)
15 an aromatic ring (2) attached to a quatgrnary center which is connected
to (3) a tertiary nitrogen which is (4)y Nogagedd two carbon atonms away. It
has been found that substitution of tlhe nityHgen methyl group by allyl,
n-propyl, a substituted allyl, prgapynyl, cPopkopyl methyl, and cycl obutyl
met hyl results in norphine antago at i ve nor phi nans are shown
in the folgomﬁng patents: U. S. Patk 275, 638, 1ssued Septenber
27, 1966 t0 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 Cctober 14, 1980; U. S. Patent
No. 4,673,679, issued June 16, 1987 to Aungst et al.; U S. Patent No.
4,912,114, i shude pesent applicatggy the ‘iconwatiesal” arnkerkg Pateants Need 2nlpys, 898,

otherwise noted.

Some morphinans are agonists, producing an analgesic effect while other
10 morphinans are antagonists, blocking the effect of morphine and morphine agonists.
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 motrphinan (Ila), exhibit no
biological activity. The so-called “morphine rule,” or Becket-Casey rule, requires (1)
15 an aromatic ring (2) attached to a quatemary 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, 1ssued 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.
4912,114, issued March 27, 1990 to L. Revesz and U.K. 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, 1ssued 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:
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~publ i shed Decenber 10, 1986; U.S. Patent No. 5,071,985, issued Decenber 10,
1991 25 to Andre et al.; U S. Patent No. 5,504,208, issued April 2, 1996 to
Sobotik et al.; US. Patent No. 6,166,211, issued Decenber 26, 2000 to Cain
et al.; an®QP¥97®4tent No. 1,038,732, published August 2,PABBR 1A Urt her
sinmplification of the norphine structure involves elimnation of one of the
cycl oal kane rings to produce 6,7 benzonorphans having the structural

formula: -3 WD 03/097608 PCT/US03/15461 5 On1 CH, 9N B27 465 ~
CH RO Representative benzonorphans are shown in the follow ng patents:

U-S. Patent No. ( 3,764,606, issued Cctober 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 Yamanoto et al.; U S,

Pat ent No. 4,128,548, issued Decenbes '5, 1978 to Akkerman et al.; U.S.
Patent No. 4,288, 444, issued Septenbgr 8711981 to Akkerman et al.; U S

Pat ent No. 5,354, 758, issued Cctober\ttn 1994 to Lawson et al.; U S. Patent
Nos. 5,607,941, issued March 4 3 brz et al., 5,731,318, issued March

RO
Representative benzomorphans are shown int 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:

)

20
Representative morphone compounds are descnibed in the following patents: U.S.
Patent No. 4,230,712, 1ssued 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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.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.
Anot her cl ass of norphine derivatives, the norphones, feature an oxidized
oxygen at omab36¢osand have the foll owi ng structural formul@r/(ushssgN 17 s
OH io11 148 245 OO0 20 Representative norphone conpounds are
described in the follow ng 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,

105 10,2 5 s SaPARS M LAY B R S oo

.5, 780, 479, 'S?H%?ltﬂlki'&2?—14239195%&&%@5\/\’7 i@omto%ﬁoéhée et fratent No. 6 271, 239,
I ssued August 7, Portoghese et al. Previous work in this area has

general ly f ocused tﬁ’pmnousheomnnelas agaﬂns)gexm‘ralt)hbcumlalmh thmewestlgauprhofhme
_derivatives as esi cs, . noy phi ne ant agon sts antitussives
recent |iteraltft %ta'hg? rP‘é‘iB’B‘r"Fé%Eﬁ?}fvéﬁf‘? 42 %Wsu@g??‘fr@r%”ﬁo?rpﬁﬂnﬂégswes
However, recent literature has reported potential new uses for some morphine
10 derivatives which may not be mediated through morphine receptors. A series of
compounds that are modified in position 3 and 17 of the morphinan ring system have
been reported to exhibit anticonvulsant effects in Bioorg. Med Chem. Letr. 11, 1651-
( 1654 (2001). A series of stereoisomeric 6,7-benzomorphan derivatives with modified
N—substituents are described in J. Med Chem. 40, 2922-2930 (1997) as antagonizing
15 the N-methyl-D-aspartate (NMDA) receptor-channel complex in vitro and in vive.
(+)-Pentazocine, a sigma receptor agonist, has been demonstrated to have unique
survival activity on cortical neurons through sigma receptors in Cell. Mol. Neurobiol.
20(6), 695-702 (2000). Two homologs in the (+)-(18,5S,95)-normetazocine series,
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 ¢ l-ligands (Ki = 2 nM, ¢2/c1 = 1250, and
1 nM, o2/c1 = 750, resp.); in contrast, N—allylnormetazocine has relatively poor
affimty at o1, and its o1/02 ratio is <100.
Recent advances in the research of neurodegenerative diseases of the central
nervous systemn 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 opiold use is a charactenstic feature of all the opioid drugs, and the

possibility of developing psychological dependence (i.e., addiction) is one of the

5.



10 derivatives which may not be nedi ated through norphine receptors. A
series of conpounds that are nodified in position 3 and 17 of the norphi nan
ring system have been reported to exhibit anticonvul sant effects in Bioorg.
Med. Chemwbabiowrsdd, 1651- 1654 (2001). A series of stereoiman®edosgsict

6, 7- benzonor phan derivatives with nodified N-substituents are described in
J Med Chem 40, 2922-2930 (1997) as antagonizing 15 the N-nethyl-D aspartate
(NVDA) receptor-channel conplex in vitro and in vivo. (+)-Pentazocine, a

si gma receptor agonist, has been denonstrated to have unique survival

activity qn cortical neuron thro Si gma receptors n OeII
Neur obi ol . 3 28067 ,coBeBY B ‘6‘?0’6@))0 g(g% e’% JsPR Wit opioids " AGthér major

(+) (|S,5S,9 r| , re
reported in %Oﬂe%n%&emﬁgﬂg?%@ %g:% %Og%nésotﬁ %g%éé laﬁl%fﬁﬁ%\%? ngﬁy[gf lfr“?nl ty

and sel ect i vepaiikent ingpmdso (@kother honMatie®) (dd rezreh%ﬁhl pmmpbsei eV tca2d addiet. 750,
resp.); in caoptrast, N-al]ylnornetazocine sre ively poor ffini y at
ol and its altuas saflerebl (010G 2l SRIcHS Ak, SOmpoPEeaiH of th
neurodegener%Eyé;]ngh%?ﬁggﬁwg{ of 8ﬁf&kéﬁkrs a@%&é’&%%d%%ﬁr?m have reveal ed that

t he opi oi ds play a role in no ating t 5> expression of inflammatory
factors d@ich as proinflammatory cytokines, free r adi cal s and netabolites of
arachidonic acid in mcroglia an |n t he d&atlon i mmune- rel ated

neur odegener ati on, Adv. Exp. I\/bd N(1996); Myv. Disord 12:

855-858 (1997). W%?Jlﬁg t8 éﬁ%dﬂﬂh&ﬁ %@ttﬁggﬂés%}l! ihvenfbe CheSRbsenf invention
Pharmacol . Exp. Therap. 293, 60/-617 (2000) to protect rat” dopam nergic

neur ons agai nshate3@o anf)m@mlmai&ucyrddgnaghae fohmuladh—A Khwhereinon of mcroglia

ol er ance and phy S 6401 DB BRBEALY: WEPK- PPEba CArepiRs Wheed mgs Jom T

Govel opi n. peyEhTaar Al 2/t shltuep el e e dRed R, SR pithvn
naphthyl, and biphenyl, wherein the ring is optionally substituted with one to three
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

20  substituted with a methy! group. R4 can be a pyridine ring wherein the pyridine ring
is optionally substituted with halogen, atkyl, 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. Ry can be 4-

25  cyclohexylphenyl. R4 can be a cyclic nng, 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)




-5 WD 03/097608 PCT/ US03/ 15461 5 maj or concerns in the use of the treatnent
of pain with opioids. Another major concern associated with the use of
opioids is the diversion of these drugs fromthe patient in pain to another
(non- pat | &t )3/dvod08r ecr eati onal purposes, e.g., to an addi dtCcT/uNBASL6TIt 1S
desirable to provide opioid and opioid-1like conmpounds useful for the
prevention or treatnent of various disorders as described herein. 10 Sumrary
of the Invention According to enbodi nents of the present invention, the
present invention relates to a conpound according to the formula R A-X
wherein: R can be H alkyl, allyl, phenyl, benzyl vip! (CH2) R4, wherein in
is fromO to 15 6, and R4 can be a rlngg tructur% Such ring structures can
be, for exanple, phenyl, naphthyl, and/pi phenyl, wherein the ring is
optionally substituted mﬁth one to threel substituents selected fromthe
group consi sting of hal ogen, alkyl ~ CN, CF3, and OCH3. R4 can be a
- five-nmenbered heterocyclic ring ha nore heteroatons selected
fromthe group consisting of O, grein the heterocyclic ring is
20 substituted with a nmethyl group—®R4 cah-te a pyridine ring wherein the
pyridine §ing is optionally sghstit ut &d mnthmhalogen al kyl, NO2, CN, CF3,
OCH3, or NR1R2, where R, and R2 are each |ndependently H or aIkyI or R
and R2 is a cyclic ring, wherein the cyclicringis a 3- to 7- menber ed
alicyclic ring optionally having a double bond in the ring. 124 can be
qui noline. R4 can be isoquinoline. R4 can be 4 2 Iﬁyclohexylphenyl. R4 can
?e a cyclic ring, wherein the cyclic ring&is a 3 to 7- nenbered alicyclic
ing optionally having a doubl e bond |n he ring; A can be a structure such
as one of the follow ng structures: :

X can be allyl, cinnamoyl, crotonyl, (CH2)C¢H;s-4F, (CH,),C=CRR,,
(CH).C=CR3, (CHy).R;5, and (CH2)CHR4R7, wherein n 1s from 0 to 6. Rz can be H,
25  alkyl, or the same as R4, wherein Ry is described above and Rs can be alkyl, CN,

-7-



(V) N Al121 O-6 WO 03/097608 PCT/US03115461 (M) N 5 off (MWII) 10 S'O
and 20 (MIl) CH3 Hu.,, g N 2/d\6 CH to X can be allyl, cinnanoyl,
crotonyl, (CH2)C6H5-4F, (CH2)"C=CR1R2, (CH2)"C=CR3, (CH2)"R5, and

(CH2) nCHRAW) 03M@608i n n is fromO to 6. R3 can be H, 25 alkgW/ysmstiziche sane
as R4, wherein R4 is described above and R5 can be al kyl, CN,

5 CORg, or structures selected from the group consisting of the following structures:
IX X
e Y
| >
L~ / A
XI o} Ry
0]

X1
10
_ XVI
(
;‘ £
Z—N
XVII XVHI
\N
_~
N
an y ,

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

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



. -7 WD 03/097608 PCT/ US03/ 15461 5 CORE, or structures selected fromthe

group consisting of the following structures: [IX XY xi

10 XIV XV XVI XVl XVII1 and 15 wherein Y can be 0, S or N
and R8crased/lsyél, the
sanme as R4 as defined above, or the sane as RS -g WO 03/097608

PCT/ US03/ 15461 5 when R5 can be the structures described above (I X - XVIII).
The novel conpounds according to the fornula R-A-X can be enantioners,

di astereoi soners, and pharnmaceutically acceptable salts thereof and

each i ndep¥adatiticys t he sane as R4 as defined above;

I ncl udes the oviso that when Ais the str ur cording t
(VIT1), X3's Hhen i(‘t:ﬁ?)be %,Strbkﬁ&eéidﬁscﬂge‘éaﬁo"ﬁleﬁ}éﬂﬁV?ﬁbN,ﬁeﬂ%éel
- descri bed aboygerdy @ORe H@NGA NRBEX Scad! ¥ ! eRdintibhRrs aBRsRR0RbmeA0 and
descri bed above. According to other enbodi nents of the present

t he i nvent i orphaghatcetcaliyacent#ie saltsfthereefiandtinelydes the pecttisonigacwhati Aiiptes such
~as septic shogke t DI AR Oimula (VIII), X is not (CHa).Rs, wherein Rs can be alkyl, CN,

the same as Ry described above, or CORg, wherein Rg is alkyl or the same as Ry

10  described above.

ORa 0O X XII

R6 and R7 are

0 fornqka
R4

SAMEPOHS

I nvent i on,

According to other embodiments of the present invention, the invention relates

to methods of preventing or treating conditions such as septic shock, inflammation,

organ damage, neurological disorders, neurodegenerative diseases, cancer, and

cardiac disorders, comprising administering to a subject in need thereof, a

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:
g

) 30

; and

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

enantiomers, diasterecisomers, and pharmaceutically acceptable salts thereof.



-organ damage, neurol ogi cal disorders, neurodegenerative di seases, cancer
and cardiac disorders, conprising adm nistering to a subject in need
thereof, a 15 pharmaceutical conposition conprising a therapeutically

ef fecti ve vaooripg76@f a conpound of fornmula R-A-X descri bedpPafbases/isAecor di ng
to still other enbodi nents, the present invention relates to nethods of
preventing or treating conditions selected fromthe group consisting of
septic shock, inflammation, organ damage, neurol ogi cal disorders,

neur odegener ati ve 20 di seases, cancer, and cardiac disorders, conprising
adm nistecing to B I.n, need r eut | ILtion
conprising a ther§%%§$$@%ﬁ?f%éf’é%t?@%ﬁgﬁ%&%f@t§$%%%%%%ﬁh§ﬁ§%kgﬁgﬁﬁée10 t he
fornul a R-A-nwhebeirdateRtd metBihyl prefertiag of lreathind dditgs stehuat sepec stidok, , X
(XIX) 30 and X can be nethyl, (CH2)4, n-propyl, CN,. alkyl, CH2=C(CH2)2, or
enanti oners, %8s lamass.s BAEPLPEiosh ddipATds i CEMOREMEIAING cRIBFAsHY eCaDgFR sand
thereof. -9 03/ PCT/ / - Accor di . t h

enbodi ment s (g}ﬁgtl%e "g‘%‘g&gﬁt "%‘;‘ gg‘?’éo%?rﬂ%ééb@eggn? Q‘?Or!l%/cgnﬁo?legge & eeog’ fo

met hods of pphuemicemiabtompeatiom gompiidig b omsaudbalhseffapive ansinac kf opiokigan
damage, neurol ogi cal _di sorders, neurqdegenerative di seases, cancer, and
cardi ac dPsoradprioidBkgrompegdadisd desrapenand dalpes e’ in need thereof, a
pharmaceutical conposition conprising a therapeutically effective anount of
opioid 10 and opioid-like conpounds, and derivatives and anal ogs thereof.

( Brief Description of Drawings
Figure 1 illustrates effects of XXV post-treatment on mean arterial blood
pressure (MAP) in rats treated with lipopolysaccharide (LPS).
15 Figure 2 illustrates effects of XXV post-treatment on heart rate in rats treated
with ipopolysaccharide (LPS).
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 lipopolysacchande (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 1llustrates effects on the alveolar wall through histological studies of
25 nommal lung tissues of rats receiving (A) XXVI alone, (B) injections of

lipopolysaccharide (LPS), and (C) pretreatment with XX V1.

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.
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. Brief Description of Drawings Figure 1 illustrates effects of XXV
post-treatnent on nean arterial blood pressure (MAP) in rats treated with

| i popol ysaccharide (LPS). 15 Figure 2 illustrates effects of XXV

post - t r eatwenb/oposheart rate in rats treated w th |ipopol yeagsharsugie (LPS).
Figure 3 illustrates effects of XXV treatnent on plasma | evels of serum

gl ut amat e- oxal ate-transferase (SGOT) in rats treated with |ipopol ysacchari de
(LPS). Figure 4 illustrates effects of XXV treatnent on plasma | evel s of
serum 20 glutam c pyrate transam nase (SGPT) in rats treated with

| i popol ysacchari d LPS).. . Fiqure.5 illustrates PMN.filt.rat, t.hr.ough
hi Stol ogi dal o e ingloguried i the HEROE DY é“‘#e&téé)?v}?e%g}“ (RO

al one, (B) i I@nqﬁse endeRfibinkIRARANIE aaHhdmdes (dlPShd is Andnichiledioctd atumnt
I gur

with JK-16. e 6 illustrates effects on the alveolar wall through
hi st ol ogi cal ofthedneentioh. Azsisedbimthe dessaigiion ek hesnmtipa pad thecppeidsd clamps, XXV

~alone, (B) injections: of .l.dpopalysacehar.i S n P nt
with Xxvi. D& easil??euga‘r 01énclzsriapt i On ag% %%e erlpegd%dé?hﬁ@en&’se%g P#%{F'Eeg%%ﬁg and
ot her aspect sinRkfs thBRopkS@Etrly inYiestts Retiibd. now be described 30 in nore
detail with respect to other enbodi nents descri bed herein. It should be

appr eci at@d that {Undessihanvisordetaed. 5 tephmicnl and ispieatifis tarmatusedbherginabrreshoul d
not be Consﬁeﬁgagné"%elahiﬁ] ta%d%)térgn&g? tlﬁlgPr% |ABEY 3nd B OE‘(?IEEI’\% {]ﬁ?lrl Eﬁlé%eh Ratiher .

t hese enbodi are pFovi S I's “dirsclosure orough and

conpl et e, anevhiH thisfibldnyion &elaMgy the scope of the invention to those skilled
ip the art. -10 WO 03/097608 PCT/US03/ 15461 5 The term nology used in the
description of théllpuhlisaticns, priendjappheatipps, pateats and other references cited herein

are incorporated by reference in their entireties for the teachings relevant to the
15 sentence and/or paragraph in which the reference is presented.

The term “alkyl” as used herein refers to C1-C20 inclusive, linear, branched,
or cyclic, saturated or unsaturated hydrocarbon chains, including for example, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, octyl, ethenyl,
propenyl, butenyl, pentyl, hexenyl, octenyl, butadienyl, and allenyl 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, Cl 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.

-11-



-pur pose of describing particular enbodinments only and is not intended to be
limting of the invention. As used in the description of the invention and
t he appended clains, the singular fornms "a", "an" and "the" are intended to
i ncl ude thevphumadosf orns as well, unless the conte; t cleardwusudiseat es

ot herw se. 10 Unl ess otherw se defined, all technical and scientific terns
used herein have the sanme neani ng as commonly understood by one of ordinary
skill in the art to which this invention belongs. Al publications, patent
applications, patents and other references cited herein are incorporated by

reference kn their tireties for,th chings_rel evant tence
and/ or parggraph i nﬁgv:/rﬁ%c P ﬁtZérci,ch 1eer ea%cé&?sﬁéﬁrggséer{%% \6 %hr(ral&?oé;ra [ﬁlﬁﬁ{‘ 5’%%21§g£as

used herein raheagated debrérAid debitytNegrolp hgvdhg aRmanchAgor maltiply@ndensed
saturated or unsaturated hydrocarbon chains, including for exanple, nethyl,
et hyl, propyl Ing saphaype at fpgstyone heiggputgm, suchas N9yt S, gty |the Ragywhichcet y| |
et henyl, pro . , e u | e

al l enyl gr oupgiﬁpﬁ})ﬁﬁwggpé,gﬁ%ﬁ%gﬁgéﬁ 8{1? ﬁtgsr'ﬁ teed ﬁ{shu@é‘lt"}")f‘ g’t Be%%rﬂgéu)%’éﬁgﬂ) at ed
Wi th one or nhkeap@)ahdbtief Bon-tgerfaiipsdubbiteaits, FRag@ples bfingtgeRrn hatekayyles

acyl oxy, q¥dreé%i mer capt o, Qa[bOXéi benzyLoxg, phenyl , benzyl, or other
functional€tyl h bHRarep8et ligitedalos yPYHOISe KBUd4OIth RYrazelot RIEINFg RYFSIS: so as

opt i onal 1y suBCiiEneedBbtind b RARE SbAde, PSR, SBSble Walthe, (MR
term 25 "non- {sog@hdlatel Nnquinehie, agithalzts, t Aeplabiatdiné, Uepifoxalind) otquadvelisg! v
aKTecFing any reactions to be perfornmed in accordance with the process of
this i nventi ofinnatins, pianidineg sadraelky parbeliney phenanthridive, rasriding, pherenthrelineg
s 1)t R e oyt B A .
"cycl oal knd " asidastide, jRp@iding, pigeyRieakdd/in€dineC4 or C5 to C6 or C8
The term “halo” as used herein refers to any halogen group, such as chloro,
fluoro, bromo, or iodo.
The tenm “opioid” as used herein refers to compounds that exhibit opium or
morphine-like properties, including agonist and antagonmist 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
L 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, clonitazéne, 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,

-12-



~cycloalkyl. The term"aryl" as used herein refers to C6 to C 10 cyclic
aromati c groups such as phenyl, benzyl, naphthyl, and the |ike, and

i ncl udes substituted aryl groups such as tolyl. -11 W 03/097608

PCT/ US03/ @810 6Mhe term "heterocycl e” as used herein ref @F/USO3/ EB461
nonoval ent saturated, wunsaturated, or aromatic carbocyclic group having a
single ring or nultiple 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, alkyl, alkoxy, halo, nercapto, and other

non-1 it er ber g SHOSIAMER o T AP ESpihe A LORER IR SRRV GLER Iyl U

I
but are not e ., pyrrole, e, pyraz pyridine, razi’ne,
- pyrimdine, pyfhéthzdone, inalteihdglene nalosghimgol salotondol ealbupHaro! emaltpaxohae,
qui nol i zi ne, isoquinoline, quinoline, phthalazine, naphthyridine,
qui noxal i ne, NGUNYRRBIC nEOTPIRANARG| | FRUMpt BXYPHARS. CAYBWIRNES, cRFEEICHE,

. phenant hri di -1 di a ']]gﬁ.dl!; | l: Z| .

i soxazole, p g%ﬁ%%‘?‘%@?%ﬁ?@%g iri%gr:l’ogllled, [ 82%%%?&(5%g{h%nﬁglﬁ%%ﬁgfz?@fl?dﬁg?’
pi peridi ne, pirhensde Ngoplapthzind ptdnteelol, Phepetiding plopboyphase, ystedtdnd| ghiding,ef er s
to any hal ogen group,  such as chloro, flugro, brono, or iodo. The term

" opi ol d" 191; H%dﬂeﬁ@? ﬁeqvéflé?w&“é]@%%m that exhibit opium or .
mor phi ne-1i ke pr Op‘PFeTa't’eér’“tfeQﬁJéé’ddvﬁnﬁntQ%@Hé?E‘ih%fe?sﬁg_ b%ggng'tx%gtr&% q\éke&%ﬁ%er ern

such 20 compounds can Intera st er eospeci satura i ng
sites in thealweadfit tamtbaniehesfflidicbwil a dieaseriedidigd oapropemge it thescondivien
previously ingluded drowsiness, respiratory de%g?‘ssi on, changes i nf nood and
ment al  cl oudPhdh&nPRRY (e r B @PE | B GNPIESDMRIPMED {1863Y ol Higs Brogngiaiop ¢ifpthe

"opi oi d- 1T kegoafiids peVafilieh Br dd1Pofint OndePORALALSENAL. are

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

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 (CHz)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;. R, 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 1s
substituted with a methyl group. R4 can be a pyridine ning wherein the pyridine ring
is optionally substituted with halogen, alkyl, NO,, CN, CF;, OCH;, or NR,R,, where

-13-



simlar in structure and/or pharmacol ogical profile to known opioid
conpounds. 25 Exanpl es of opioid and opioid-1ike conmpounds, include but are
not limted to, endogenous opioid-like peptides that are present
particul ar WP $390kas of the central nervous system al f erRCINIS03/15461

al Iyl prodi ne, al phaprodine, anileridine, benzyl norphine, bezitram de,
bupr enor phi ne, butorphanol, clonitazene, codeine, cyclazocine,

desonor phi ne, dextronoram de, dextronethorphan, dezocine, dianprom de, 30
di anor phone, di hydrocodei ne, di hydronor phi ne, di nenoxadol, di nmepheptanol,

di met hyl t hj ' i pi i i .
ot hohoot ag, e B[R aft AUAREDEhachHl 18 S bR IBARRNE, 1 CPLAARHAL wherein
fentanyl, hertinyclhydipaoddne, 7- hatabaedalhetie ringyoptionypehdvith ndouble bond

i sonet hadone, ket obem done, |evorphanol, _|evophenacyl nmorphan, |ofentanil,
meperi di ne, nBptEzNAgl  Keetay d&i awnokng halorfan be 1sodymamEo9 Rgogan be 4-

PCT/ US03/ 1546 r phi ne, hj- ophi - ceine,
niconorphinef%ﬁgwggﬁg&%ﬁ%ngﬁfQgﬁggﬁ%?ﬁggbﬁggnﬁgﬁ¥éﬁﬁl65§pc2§%5§6ﬁ?hgf7_

nal oxone, nalhempbasdalinlit FHagepdonallydaningphionble adph pandize, opi um
oxycodone, oxynorphone, papaveretum pentazoci ne, phenadoxone,

phenonor pifan, - pherfi£#t baa s spet asnse! the llavaensuctEes i t r ami de,
prophept azi ne, pronedol, properidine, propoxyphene, sufentanil, tilidine,

10 tranmadol, and derivatives and anal ogs thereof. "Treat"” or "treating" as
used herein refers to any type of treat that ifarts a benefit to a
pdtient afflicted with a disease, includixng i nprovenent in the condition of
the patient (e.g., in one or nore synptdifs), delay in the progression of the
condi tion, prevention or delay of the gnseteof the disease, etc. 15 As used
herein, a "pharmaceutically acceptahlg’ ¥d0ponent (such as a salt, carrier,
exci pient or diluent) neans that l@ or conposition is suitable for

(VD)

15

25
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~admnistration to a subject to achieve the treatments described herein,

w thout unduly deleterious side effects in light of the severity of the
di sease and necessity of the treatnent. 20 "Therapeutically effective
anount” aswQeddtes ein refers to an anmount necessary to pPEV@S03/15dal ay or
reduce the severity of the condition of interest and also includes an
anount necessary to enhance nornmal physiol ogical functioning. In general,
active compounds of the present invention are novel opioid or opioid-Ilike
conpounds. These novel conpounds are useful for preventing or treating 25
di seases aqr disorders as described herein. Novel conpounds according to the
present i'nvention conprise a structure according to the formula R-A-X
wherein: R can be H, alkyl, or (CH2)nR4, @herei@xﬁ@is fromO to 6 and R4 can
be a ring structure. The ring structure}@an be aryl including, but not
limted to, phenyl, benzyl, naphthyl, &nd, bi phenyl, wherein the ring is
.optionally substituted with one to threée/30 substituents selected fromthe
group consi sting of hal ogen, alkyl, M CN, CF3, and OCH3. R4 can be a
five-nmenbered heterocyclic ring nore heteroatons selected
fromthe group consisting of 0, § grein the heterocyclic ring is
substituted with a methyl group..Rg=€an be—a pyri@i ne2®qd ng wherein the
pyridine ring is optionally subg%ituted wi t h hal ogen, al kyl, N2, CN, CF3,

OCH3, or NR1R2, where -13 WD 03/097608 PCT/US03/ 15461 5 R, and R2 are each
i ndependently H or alkyl, or RlL and R2 is a cyclic ring, wherein the cyclic
r(hg is a 3 to 7- nenbered alicyclic ring optionally having a double bond
inthe ring. R4 can be quinoline. R4 can be isoquinoline. R4 can be 4-
cycl ohexyl phenyl. R4 can be a cyclic ring, wherein thengyclic ring is a 3-
to 7- nenbered alicyclic ring optionally h@x}ng a double bond in the ring;

3

4

° 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, dimethylthtambutene, 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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.10 A can be a structure such as one of the follow ng structures: (.. (V) 17

904 0/1\12148 45 00014 (M) N150OCH,,~ (MI) 20 VO25
-14 WD 03/097608 PCT/US03/15461 5 (XIX) H/ \ 10 ; and | (M1l) CH3
WO 03/097608 PCT/USH3/15461

5  properidine, propoxyphene, sufentanil, tilidine, tramadol, and derivatives and analogs
thereof, now known or later identified.
X can be allyl, cinnamoyl, crotonyl, (CH,)C¢Hs-4F, (CH;),,C=CR]R2,.
(CH3),C=CR3, (CH,).Rs, and (CH;)mCHR4R7, wherein n is from 0 to 6. Rj can be H,
alkyl, or the same as R4, wherein Ry 1s described above and Rs can be alkyl, CN,

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

0 @:
XIIX
o
15
X1V XV XVI



,Hio.. N 2/a\B5 ~" CH3 ro 15 A can be a structure that has an opioid
or opioid-like core structure or can be nodified to represent an opioid or
opi oid-like core structure. Such conpounds that can provide a core
struct ure waebuewos but are not limted to, alfentanil, all yprusdi/mast

al phaprodi ne, anileridine, benzyl norphine, bezitram de, buprenorphine,

but or phanol, 20 cl onitazene, codei ne, cyclazoci ne, desonor phi ne,

dext ronmoram de, dextronet horphan, dezoci ne, dianprom de, di anorphone,

di hydr ocodei ne, di hydronorphi ne, di nenoxadol, di mepheptanol,

di met hyl t Ri anbut ene, di oxaphetyl butyrate, dipipanone, eptazocine,

et hohept azi ne, et hyl net hyl t hi anbut ene, et hyl nor phi ne, etonitazene,
fentanyl, heroin, hydrocodong; dr onor p 25 hydr oxypet hi di ne,

i somret hadone, ket obem done, rEﬁé@ﬂﬁlphanol WEVﬁ£¥- acyl norphan, | ofentanil
nmeperi di ne, meptazinol, netazosige, nethadone t opon, nor phi ne,
nmor phi nan, mnyrophi ne, narcei ne, conor phi ne, | evor phanol , nor net hadone,
nal or phi ne, nal oxone, nal buphene|_Mnal t rexone, ey phi ne, nor pi panone,

opi um  oxycodone, oxynorphone er et um;pRet azoci ne, phenadoxone,
phenonor phan, 30 phenazoci ne,/pheaqperi djpespi niwodi e, piritramn de,
prophept azi ne, pronedol, -15 WD 03/097608 PCT/USO3/15461 5 properidine,

propoxyphene. ufets 3! be o i bINTer, LEFTEIR eatdadlEhbiely Y 2uARds 1i00s

defined above; and Ry is alkyl, the same as R, as defined above, or the same as Rs

when Rs can be the structures described above (IX — XVHI) including the proviso that
10 when A is the structure according to formula (VIII), X is not (CHjy),Rs, wherein R;
can be alkyl, CN, the same as R4 described above, or COR3, wherein Ry is alkyl or the
same as R4 described above. For example, a compound of the present invention

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

V)

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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.t hereof, now known or later identified. X can be allyl, cinnanoyl, crotonyl,
(CH2) C6H5-4F, (CH2)" C=CR1R2, (CH2)"C=CR3, (CH2)BR5, and (CH2)nCHR6R?,
wherein nis fromO to 6. R3 can be H alkyl, or the sane as R4, wherein R4
i s descri bedoaboves and RS can be al kyl, CN, 10 COR3, or st pg¢iushesssel ected

fromthe group consisting of the following structures: ~ IXx Y\ y~ X \
Re | OXI XIll 15 XIV xv XVI (~N -16 WO 03/097608 PCT/ 17503/ 15461 5
XVIT Xvill |  ~Nand wherein Y can be 0, Sor N R6 and R7 are each

i ndependently the sane as R4 as defined above; and R8 is alkyl, the same as
o, oo ghRY g ISR, Bl T S AR A B0 LGP
compound is administered to a subject in need thereof.

Active compounds of the present invention further comprise the use of optoid
and opioid-like compounds, now known and later identified, for the prevention and
treatment of diseases, disorders and/or conditions such as septic shock, organ damage,

10  neurological disorders, neurodegenerative diseases, cancer, and cardiac disorders
wherein a pharmaceutical composition comprising a therapeutically effective amount
of the compound is administered to a subject in need thereof. Examples of such

( opioid and opioid-like compounds include, but are not limited to, alfentanil,
allylprodine, alphaprodine, anjleridine, benzylmorphine, bezitramide, buprenorphine,

15  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,

20  hydroxypethudine, isomethadone, ketobemidone, levorphanol, levophenacylmorphan,
lofentaml, 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 corhpounds of the present

invention.
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10 when A is the structure according to formula (VII1), X is not (CH2)BR5,
wherein R5 can be alkyl, CN, the sane as R4 described above, or COR8,
wherein R8 is alkyl or the sane as R4 descri bed above. For exanple, a

conpound Qfqh¥Ey7REEsSeNt invention according to the fornul A 5 <Gan
conprise the structure X (V) N17 10 - 9 OH 11 14 12 4aﬁﬁgé§%1%ﬁmhere R

and X are described herein. This exanple further illustrates the placenent

of R and X, and thus, substitutents correspondi ng thereto. The novel
conpounds descri bed above do not enconpass conpounds currently known as of
the date of this invention. Some of the conpounds of the present invention
descri bed5above cartipossapound®inhe podsent mmentamatagelsd adrpméigdeed akseas mel | as
anti oxi dant properties. Howev erapeutic effects of the

r, certain LE

conpounds of “PTHBINATRR ayith P‘ll?%ﬁlﬂaﬁﬁmlfa?g%‘és' B SXaERPlenichiyg s OMPEHsHiIsHE ot her

than tnroughpl@r abholh Whd MoORlAhEnbRRAP LS collBfflus CRIPIURIS, Kl1alhe

present invehtion described above can be usef ul r the prevention or
treat ment ofdediifedaedbe usifabiivddreprardion anbodrdatraag of yeididsnsssaph acsephock,

i nfl ammati on, organ_25 damage, neurol ogi cal disorders, cancer, and cardi ac

di sorders wh&skn igflammation,” organ damage, neurological disorders, neurodsgenerative

10 diseases, cancer, and cardiac disorders. Exemplary compounds include, but are not
limited to, analgesics, anesthetics, antifungals, antibiotics, antiinflammmatories,
anthelmintics, antidotes, antiemetics, antihistamines, antihypertensives, antimalarials,
antimicrobials, antipsychotics, antipyretics, antiseptics, antiarthritics,
antituberculotics,  antitussives, antivirals, cardioactive drugs, cathartics,

15 chemotherapeutic agents, corticoids (steroids), antidepressants, depressants,
diagnostic aids, diuretics, enzymes, expectorants, hormones, hypnotics, minerals,
nutritional 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 wilt 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 VI, 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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. -17 WO 03/097608 PCT/ US03/ 15461 5 pharnmaceuti cal conposition conprising a
therapeutically effective amount of the conpound is adm nistered to a

subj ect in need thereof. Active conpounds of the present invention further
conprise tgo4ges@f opioid and opioid-like conpounds, ”Om@gﬁﬁﬂﬂsﬁﬂgx|ater
identified, for the prevention and treatnent of diseases, |soréers and/ or
condi tions such as septic shock, organ danmage, 10 neurol ogi cal disorders,
neur odegenerati ve di seases, cancer, and cardi ac di sorders wherein a
pharmaceutical conposition conprising a therapeutically effective amount of
the conpound is admnistered to a subject in need thereof Exanples of such
opi oid and opioid-1ike conpounds include, but are not limted to,
alfentanil, allylprodine, alphaprodine, anileridine, benzyl norphine,

bezi tram de, buprenorphine, 15 butorphanol, clonitazene, codeine,

cycl azoci ne, desonor phj p€H; dext ronor ani de,  dext ronet hor phan, dezoci ne;*

di anpr om de, diannrpho%e, di hydr ocodei ne, Nﬁ?hydronnrphine, dinenoxa&ol,

di mephept anol , di et hyd t hi anmbut ene, dioxaphetyl butyrate, dipipanpng,
eptazoci ne, ethoheptazi but ene, et hyl nor phi k
etonitazene, fen \ ydr onor phone, 20

hydr oxypet hi di ne)} i€omeg hadone, ket oR | evor phanol , S

| evophenacyl ngyphan,'w | of entanil, meper di n&, neptazinol, mek@zoci e,

net hadone, net opon, nor phi ne, nn?%ﬁﬁnan%’gkrophine, nar cei ne, ni conor phi ne,
nor | evor phanol , norXXt hadone, nal or phi ne, X8hl oxone, nal buphene, ng?&;exone,
ngrnnrphine, nor pi panone, opium C oxycodone, oxynorphone, papaveretum

pent azoci ne, phenadoxone, phenonorphan, 25 phenazoci ne, phengp@ridine,

pi m nodine, piritram de, propheptaxine, pronedol, properiding,
propoxyphene, sufentanil, tilid*e, tramadol, and derivatives and anal ogs

t hereof, now known-or bat er idg]tified. : ™

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-
1azabicyclo[4.3.0lnon-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 s
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Active conmpounds of the present invention can be water soluble and can al so
conpri se known wat er-sol ubl e opioid and opioid-like derivatives. 30
Compounds of the present invention can possess an asynmetric carbon atomn(s)
and t her ef\pp@ssyrguscapabl e of existing as enantioners or di petREEPIsSANMErS.
Thus, conpounds of the present invention include enantioners and

di astereoi soners as well as pharmaceutically acceptable salts of the
conmpounds of the present invention. -18 WD 03/097608 PCT/US03/15-461 5
Active conpounds of the present invention can be adm nistered alone or in

conmbi natign wth._other th eutic For exa | e, ,acti.ve co ounds of
the presént 3 AGEH; Hvﬁaﬁkﬁgaséd’ég?ﬁ‘%?32¥52’rt§8p%af RO ggﬁﬁﬂ?dﬁﬁ%m%ww ,
later identiydi&ffint®abeUseihtls ﬁtﬁéslstmOHﬁﬁM?{XWOﬂoﬁ%nﬁﬁlat){)ﬁﬁt ment of
conditions such as septic shoc I nfl ammati on, organ damage, neurol ogi cal

di sorders, neur odégeyletiat of e do(ﬁlpuhuaémfe"enmdar}éﬁf witnHZcwheliean ilsmaydes.
Exenpl ary corrp unds, i ncl ude, t are not anal si Cs,

" anest heti cs, ?'F‘?q.ﬁlnb‘éﬂng aml‘%al”gt j ataly Sén‘f‘]d; %Fgﬁﬁa@oﬂ?"esﬁo APREE nPatE cs,

anti dot es, a'ﬁ&do‘?@iﬁ S Bhe ﬁ@ﬁmbﬁﬁ ShRRReSescAPd YRS LENSBY §559-G4p (@d"ﬁra!n@ S,

antim crobl al's, antipsychotics, antipyretics, antiseptics, antiarthritics,
ant i t ubed8ul Gki [ %:318 ﬁnﬁ%hé%ﬁ@(é@%)aﬁ{ isinahish r&;msdntsantar)degrdrmgs, cat harti cs,

15 chenot her apeut i orti ds er oi , antidepres S,
depressants, di a§BetHE 5Safi>f&§r1md? R cp&wﬂ@ﬁv wgRpeet Grae b dones,
hypnoti cs, ﬁlo%éthane”%{h' tl'c@xﬂﬁbetﬁﬂpghl%mﬂltn'?ate pﬁ{da%%ﬁhﬂpwg%étésm a

ppt assi um suppl enents, sedati ves, f onam des, stimulants,

§npat honi metdnggratonednguifC tea se,ﬂmmgrtamperantc 1m1ﬁ1e(ptesvm$ of nnasgsoofetmilat or s,
vasodi | ators itam ns, nt hi derivatives, and the like. 20 Opioid
conpounds ana{}gﬁadioﬂu??rﬁ’é‘ 58@%%&9”’@%‘1 ave unwanted side effects

The present invention contemplates all enantiomers of compounds having
formula XXIV. In some embodiments, however, the configuration at C9 is the 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 saits 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-



in the central nervous system Therefore, conpounds of the present invention
i n which undesirable side effects are mninmal to non-existent are
preferred. A Synthesis of Conpounds 25 Variations on the follow ng general
synthetic \Wgthessegv || be readily apparent to those of ordiy ki1l in
the art and are deened to be within the scope of the presggt ﬁ{%gﬁﬂ on. A
conpound having the structural formula R-A-X, wherein Ais an opioid

skel eton having a structural fornmula such as shown in forrmula I, IV, VI or
VI1, and 30 appropriate substituents or links anong W S, and T which woul d
forma structure of formula Ill, 1V, VI or VI|, are prepared according to

the react bon schenkctsleosgentshadedvioi prepiit clomRoaitidni fou ficepresat heyantigr may

i ndi cated, are as,.defined above. .-19 WO 03/ 097608 /[ JS03/ 15461. ,CH3 X N

NHNI T - f?‘?‘“attlébbwwcot%ﬁ?@éégwcﬁ&%% a%%‘PEg‘TC‘ #%%Oba‘,s‘;‘(o ij“’ﬁa%e“tT RO W
Because the free base of the compound is less soluble than the salt, free base
compositions are employed to provide more sustained release of active agent to the
target area. Active agent present in the target area which has not gone into solution is

10  not available to induce a physiological response, but serves as a depot of bioavailable

drug which gradually goes into solution.

C. Pharmaceutical Formulations
‘The opioid and opioid-like compounds of the present invention are useful as
15 pharmaceutically active agents and may be utilized in bulk form. More preferably,
however, these compounds are formulated into pharmaceutical formulations for
administration. Any of a number of suitable pharmaceutical formulations may be
utilized as a vehicle for the administration of the compounds of the present invention.

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

0.



. HOWS5 MII YIXIV Schenme 1. Conpounds of formula XXI'V are prepared by

O al kyl ati on of a conmpound of fornula XXIII 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 mesplosobmeyl, or triflate. Suitable bases or catal ygtra;onedige, but
are not limted to, potassium carbonate, NaH, KH, sodium or potassium
hexanmet hyl di sil azide, and tertiary am nes such as trial kyl am nes, for
exanple, triethylam ne, 1,8-diazabicyclo[5.4.0]undec-7-ene(DBU), and 1, 5-
I azabi cycl o[ 4. 3. 0] non-5-ene (DBN). Suitable polar sol vents i ncl ude, but are

not 15 limted to, ethers, for exanples hyl et her col met h
et her, tetraH?B'be‘Y}'P%{hmaY(fPB%&h oy é(‘b’ﬁe%/e% ‘fqgrtﬁ‘ﬁaﬁ‘ft écofr’(’é’PH’écL Y‘br

acetonitrile. ]?hta% Ay ture
to 150C. Oorrpo(;;gg%x{ for qufn% II caﬁcegg&éggfon E) ggb ﬁ?gg%r&%ﬁy a@?@%bgf a
conpound of foyr waight ¥Kattivel ¢dmgoifitdHBIn mheralaﬂﬂcdlar grebdiyinents, & phanmadestatl a 20

tenperature fromabout -78C to 150C, s of formula XXII can be
prepared by MCHREHUARIcBRPEFesdetsThpbANA Yﬁei%%F%vmmﬁwg g &r grorgrof

catal yst and gcpQjfafheSAli(en & ofsted it She ~oHnWRIAR/ 0P 1RO8
PCT/ US03/ 15161050(Jash e?é lned{:0 ve.%gbgslggg theedzc%t ge lyst, trlfgel%pg a'?e

sol vent did nemmnmfhmhwyalbmpmpaﬂed basing ef itheedteldboven ftem:hntqiu% sfypitamasiys of

formula XXIV from formul a, XXl |1 yl ati on of a d.of fornmula XXl
With XZ wher éopﬁsmgoe%wlaﬂé %@ﬂ%*%ghwwnamﬁa@mwﬁﬂﬁwi dipg, ape 9hiotss 208

as the stoichjone '“%%E&‘E’?‘ according to the nmethods which are described in
19

T?t Lett. 38, 63 97) and
The formulations of the invention include those suitable for oral, rectal,

topical, buccal (e.g., sub-hngual), parenteral (e.g., subcutaneous, intramuscular,

15 intradermal, or intravenous) and transdermal administration, although the most
suitable route in any given case will depend on the nature and severity of the
condition being treated and on the nature of the particular active compound which is
being used.

Formulations suitable for oral administration may be presented in discrete

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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10 Tet. Lett. 38, 6363-6366 (1997). Xis R4 which represents an aryl group.
Conmpounds of fornula XXI can be prepared by treating of fornmula XX in 1, 2-

di chl oroet hane with 1-chl oroethyl chlorofornmate and potassi um carbonate in a
tenperaturwdoomr@€ to a refluxing tenperature in the presemcrRUSB/ IRMGET Ogen.
Formula XX is a commercially avail able conpound. 15 The present invention
contenpl ates all enantioners of conpounds having formula XXIV. In sone
enbodi ments, however, the configuration at C9 is the S configuration. In

ot her enbodi nents, the S-configuration is also present at CS of conpounds
havi ng for salts .The term active

la 111,.,20 B.. Phar maceuticall ccept ab
agent” as tiselle e PR MR el S0 R HAVIAC: Q0% OXRTYS cERuBrdBT e Ve o
t he conmpound. aPRANMRERMGIEA! | Yy acceptabl e salts are salts that retain the
desired biological activity of the parent conpound and do not inpart
undesi red t oxi col ofjpmaliatéint suitahle Fordmetad subflingueh adaiinistration ipelpdalozenges

addition salts 25.forned with i norgani ¢ .,acids, .for exq le h drgchloric

aci d. hydr obr CHNERISHE (e acliye dampguad iy (RNOUEA bere, wSERl oot 200 81 9Ra ¢ ne
l'ike; and sal {rggdthBthdpabiiiesUodRishgahé EhrSHHE iAan id@f bRX 300D B gcREShAE
acid, oxalic acid, tartaric acid, succinic acid, naleic acid, fumaric acid,

gl uconi ¢ Hti dglyeértrércuarsiseiandadacie. aci d, ascorbic acid, benzoic acid, tannic
cord palm e Rl S RSP P BRI SR ¢ 0
acid, polygai@acbMERN odplish sRAR AiRokd fRpardibhd B tiRaddtive f@mFBEN, AlEh
elfenental anions such as chlorine, bromne, and iodine. In other particular
embodi nent s, phparatensare pefenpblyaisctepicawitle theabloed &f ¢he mtenddd weaipiental Thesaci d.
I parti cul ar eibodl TenLS, nPRLSR O8) | eBSO O BEEAS Hiu O
15  intramuscular, or intradermal injection. Such preparations may conveniently be
prepared by admixing the compound with water or a glycine buffer and rendering the
resulting solution sterile and isotonic with the blood.
Formulations suitable for rectal administration are preferably presented 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 compnse citrate or bis\tns 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 ts not limited to, those in

4.



WO 03/ 097608 PCT/ US03/ 15461 5 Active agents used to prepare conpositions for
the present invention may alternatively be in the formof a
pharmaceutically acceptable free base of active agent. Because the free
base of thgoosmpend is | ess soluble than the salt, free base/usgomesi tions
are enpl oyed to provide nore sustained rel ease of active agent to the

target area. Active agent present in the target area which has not gone into
solution is 10 not available to induce a physiol ogical response, but serves
as a depot of bioavailable drug which gradually goes into solution. C

e e oS 1S b B S L G RSBt

present I nven alr nac ve agen

be utilized iddatedt aiffusivRbErrRE 8f AbEIT) bhe reROWPLEHortidWBe £QIPOUNds ar e
formul ated into pharmaceutical formulations for admnistration. Any of a

nunber of suitabl arignsnaeden dduents ovioh anporle megd beclude ivapdieg, dancdingehi cl e
for the adm njolrat {rfé’g’a}fa%‘ie ct,ii‘segf’?ag%%gl sgfﬁgﬂcg%%ﬁ%ﬁﬁgﬁﬁg%ﬂg' NS, Yhnsdetml I be

appr eci at ed ﬁ%&?“Ee n corpounds v s¢can possess an
asymetri c canhfiter! Qe @nNHardeedt Hlks of apall eardf combmbiifg 8 twenanhbmers.
Unl ess ot herwi se specified, this invention includes such enantioners,

i ncl udi ndOr adlesteéles. The separate enantionmers may be synthesized from chiral
starting materials, or the racemates can be resolved by procedures that are
well known in the art of chem stry such as chiral chromatography,
fractional chystalMe@adsenued 25 diastereonetric salts and the |ike. The
cqgnmpounds of the present invention may be fornulated for admnistration for
the treatnent of dnadditiopytodhe comapundsiy. the formeandesstifed hewinfthe present

orar et S5 A BAC R, Dok AL % IOy 0
aci d derijgat immestioh pedvifledra method of treating septic shock, inflammation, organ damage,
neurological disorders, neurodegenerative diseases, cancer, and cardiac disorders.

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

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

In other particular embodiments, neurological disorders include, but are not
limited to seizure disorders such as epilepsy, Tourette Syndrome, stroke, and

(- neurodegenerative diseases including, but not limited to, Parkinson’s disease,
25  Alzheimer’s disease, cognition deficit disorder, memory loss, amyotrophic lateral
sclerosis, and multiple sclerosis.

In particular embodiments, exemplary cancers include, but are not limited to,
leukemta, 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 litke. 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
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30 (hereinafter referred to as the "active conpound”) are typically adm xed
with, inter alia, an acceptable carrier. The carrier nust, of course, be
acceptable in the sense of being conpatible with any other ingredients in

t he formulati@mospg nust not be deleterious to the patientperlhQsGauii er may
be a solid or a liquid, or both, and is preferably fornmulated with the
conpound as a unit-dose fornulation, for exanple, a -22 WO 03/097608

PCT/ US03/ 15461 5 tablet, which may contain fromO0.5%to 95% by wei ght of the
active conmpound. In one part i cul ar enbodi nent, a pharmaceutical conposition
conprises | ess than 80% ht of CtIV conpaound. In other artlcul ar
enbodi nent’, @‘%?yrrﬁ%é’é}tﬁ gdﬂ*ﬁés‘i’ ughie nggegelise%tht%a‘n weHylapei ght

of active CoMBR g,g Rl APEER 1gna§§shbaﬁ .ﬁh?ra&mye%?m%wé ;ﬂﬁ%nhs

i ncor por at ed ons o) nvent I on repared
by any of th%n&héthkdm&mlé@dhﬁr@um wéd phaevame ynd tremmzsltgnaﬁg tmﬁsxant ially of

adm xi ng the conponents @_‘ﬁl onal | y I n Qfgdl ng on& nore . accessory
i ngredi ents. The f&rSillYef s PaticelReempRARERScaTdias Gﬁ%rdleﬁdg%lug%lbﬂ’aﬁleé’ofor

oral, rectal, llth(pioC %ﬂlaP %ﬁ%ia(s@or%estl a}t fﬁ@&l—@l Qnd LR R al (e.g.,

subcutaneous I 'ntrafuscu erma |nt venous) and

t ransder nil adm ni Sditabld sbjecal tbhmugﬁatetlrmcmrdstg tsuhet plekent ioweheon mchnlg t@th/en

case will depend on the nature and seyerity of t condi tion bej ng y eat ed
(0]

and on the nad“idbarst magunaliap sublsetsy PrEIRR)E f%ﬂ*ﬁ‘é{;ﬁb Mspals @ccqyding
FormJ' ations C;ﬁfegeﬁ]@%\%n i&de ﬁ%{%@ rﬁ%rlﬁﬁllté?ﬁt% éfpﬁ e%ﬁqeg rbag,l i ete

2q units, as capsules, cac zenges r agees, Syrf ups

each cont a| Ni eAirgs, qmeﬁepmnﬂem&ddaﬂbm raf ahieniae) lagemogiipppridateg sind theowder
or granules; gs a solution or a suspensjon in an que us or non-aqueous
liquid; or as'kenat FICPMPRRBAMBIRAIS Ay 0 Humans are preferre

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

Any mammalian subject in need of being treated according to the present
invention is suitable. Human subjects are preferred. Human subjects of both genders

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
compnsing 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
admimstering 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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oi |l emul sion. Such formul ati ons nmay be prepared by any suitable nmethod of
phar macy which includes the step of bringing into association the active
conmpound 25 and a suitable carrier (which may contain one or nobre accessory
i ngr edi entWOag0Hett%ed above). In general, the fornul ati onsPET/USthEISHeIvent i on
are prepared by uniformy and intinmately adm xing the active conpound wth
aliquid or finely divided solid carrier, or both, and then, if necessary,
shaping the resulting m xture. For exanple, a tablet 30 nay be prepared by
conpressing or nolding a powder or granules containing the active conpound,

opt i onal |y v ifgnGoRl o TG R SRIP NI L BNI0ws, BIPoRBSeds bablbe, MY

be prepare ressing, in a suitable rac t'he’conpound I'n

free-fl ow ng Oi@x ;10s0¢h, @30,8).40\WdE 060, @ranui@ o wptitopdl by, a0xed, 6,th).a

bi nder, lubricant, inert diluentd,and/orgéurface active/dhsg rsing

agent (s). MI%dbd-& 451187 1ol uppep dimiyangingotrep et Ludd sl 4546 1451 bd Onhille by
nol ding, in St tyab €<t egh G d IS dyzbhyn an
i nert |iqui dqgi %%g?? onjrﬁang ’ajth;?g?fsjbga?’t a Igg ?%rﬁg%)%?gf 3 ’sgbﬁfpﬁga%\ﬁl%) 40,
adm ni strati d@n, 4ncBude 4d502enyeds, 4050515158051, 1hd, 8% t56y &7, GBI BAJcT, $2a63,
flavoured base, usually sucrose and_acaci tragacanth; _a tilles
conpri si r”u% t 168 %ﬁéo@?‘rdﬁgi ggéfrﬁ) i’ hee 7§a7s4e 7311%\ 738?%&9&&?»@1a%gg’l%gélsy@%—rri n or
sucrose and agagkagoFgnylabhous 6f bieopr 57CHf, HVGN|HEA %uwe@teoff%
parenteral adninistrati'on’ conveni €ntl’y” Conprise Sterile aqueo

pr epar at i ons compbddigomac tin \seme carplendivdentsyhihe hconpoapdy edmpiise foe aboef 80akbby

I gotonic with the blqod of the intended. recipient. These preparations may

be adni ni st eFRRHIDY “Aeddn¥eight olitha FHRRANKON. | hp rHeerathodiments, dbe spRIBeNdSr, or
intradermal (Qh66Ld RBm 2BYGN0.B5 GHAEAK 6095 bY eI GRBY Y EMPkiRE. In still other

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

The therapeutically effective dosage of any specific compound will vary
somewhat from compound to compound, patient to patient, and will depend upon the
condition of the patient and the route of delivery. As a general proposition, a dosage

20  from about 0.1 to about 50 mg/kg will have therapeutic efficacy, with still higher
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 mghkg 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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prepared by adm xi ng the conpound with water or a glycine buffer and
rendering the resulting solution sterile and isotonic with the bl ood.
Forrmul ati ons suitable for rectal adm nistration are preferably presented as
unit doseWsuppyitoBori es. These nmay be prepared by adm xi ngp€HesEatione
compound with 20 one or nore conventional solid carriers, for exanple,
cocoa butter, and then shaping the resulting m xture. Fornul ations suitable
for topical application to the skin preferably take the formof an

oi nt ment, crean1 | otion, paste, gel, spray, aerosol, or oil. Formulations

sui tabl e for {1.aRSeLHmboAN S AdAed RN, Vﬂ‘ﬂ?ﬁﬁ?ﬁg?@%ﬁgrgaéﬁn%%ﬁ&%}e

patchesaapte to Fenaln i n ARt cont act rms of

reci pi ent foroadpuaitonged cpapowdsaff the meesehoimthedn @as teuidnaiblserddin any
transdermal adm nistration may_al so be del.ivered by iontophoresis (see, for
exanpl e, PhafiREEE APPEPIaRds @a%rhstgr( 6 thasebieet Jawlygatmant ey eendiyon dased he

o Tl o ot bORRN BUCLERGRAANGRLS! SRl WPl HEAREY XRrGRERG AL

Sui table formul a |ons conprise’clitrate or
et hanol / wat er patiert oiek@®i andf lireratle Oihdf@ by uBMgasiutive dxperimemtaridn. THer, [fDESent

invention may al so be fornul atfd into a sust ai ned-rel ease preparation.
sust ai ned% el@%@%oﬁﬁﬁ@é‘igﬂ‘?%n ThenSrigtes Agut redicgotf 1ikgrmey (gh Efod299n -24

WO 03/ 097608 ﬁ%@o% éénﬂé%'i §atY¥F!1cﬁJ?y r%lt@éﬁ%\n Yv‘Bﬁf:a dl@? £'He bérgg QA JFqpan 1 on

exchange resin which 1S optiona coat e u5|on rrrer to
modi fy the r e:heaﬂmnmmpénhswed)ﬁt 4 dimlyrcmsage ofGdsmiaboet @hadgoto aboltEnhg pahi ch

may be used |nc de v ine, lanagline, . glycerin, vegetable oils, or fat
emul si ons, %’%J ﬁg yeight prederably given inydivdgd drsss | lorthimera day ABitur al

or har dened Oédst%uféﬁr%‘l%s%sfonﬁ”d conbi nati ons of two or nore

15 The present invention is explained in greater detail in the following non-

limiting examples.

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 stirming 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 MgSOy, 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 CooH»NO™: 297.2093, found: 297.2087.
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10 thereof. D. Methods of Use In addition to the conpounds of the fornulas
descri bed herein, the present invention also provides useful therapeutic
nmet hods. For exanple, the present 15 invention provides a nethod of
treati ng swptsoymtwock, inflanmmation, organ damage, neur ol ogigalsesliser ders,
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 danmage. Such damage nay arise from causes that

i nclude, but are not limted to, alcohol abuse, cirrhosis, hepatitis, and
septic shqeck 20 such as sepsis arisinq@{rogl acterial infections or
environnental toxins such as carbon_ .t fiori de. I n other particul ar
enbodi nents, neur ol ogi cAP)-#imRehemi-L7-berayigerpiynee hydrofyomifde it ed to seizure
di sorders such as epil epsy, Tourette Syndrone, stroke, and ~-

neur odegener at i ve Alscletisesf 1.8l (3dil mynobof (-net-methvixty gdorpbinapéydriopld omdesin

di ., 25 i mec' s di . iti ficit, disqrder, Lass,
aryotrophi o ALY o8 PASRES B mns pE fr (b rdel). Rpe Tree, for 20°°
enbodi ment s, gxeHRhAfIYor6AMees.50 IilC (4P mdl) vakadasd. Mheirb&SideOmixthr@ Uk a,

| ynphoma, col on cancer, renal cancer, liver cancer, breast cancer, |ung
cancer, pPoststred dandehousvalr faem dempasaturenel enoihe, mextutd wael dvaparaigd cadcer

testi | 30 ) , | t i al ,
contral nervaaioggt i ARRA o R0 Rha | FaBl R AREES one THET ik wl o'
under st 0od MBgRIAGd, dridd8ved VeSOf, OindedAPMatd RNaffRa0HAO bkRicOr OUt Brife

Hgssue that has the potential to spread to distant sites of the body (i.e.,
t ast asi ze) .prauet was daomegraphed(SH8i Me@dlT hiy 1 htoczet peldore higiidg The liquid

toaer- Form ng, S8 MGG, s WP nd en®hdR MRS SH00 Geili N0l G as O
15  slowly added with stiring over 10 nun. The solution was evaporated and dried with
pump. The crude was recrystallized from CH2Cl, and ethyl acetate to afford 3 HBr
(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 CpH;oNO™: 347,2249, found:
347.2227.
20
Example 3
(+)-3-methoxy-17-(4-fluorobenzyl)morphinan hydrobromide
, A solutton of 1.0 g (3.41 mmol) of (+)-3-methoxy-morphinan hydrochlonde 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 CHy;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 (CH,;Cl,: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(EL,70eV) m/z

365(M"7); HRMS calculated for C,4sH,sFNO™: 365.2155, found: 365.2146.
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. WD 03/097608 PCT/ US03/ 15461 5 exanple, as an abnormal mass of
undifferentiated cells within a multicellular organism Tunors can be
mal i gnant or benign. Preferably, the inventive conpounds and nethods

di scl osed wermsivnrsage used to prevent and treat malignant turomrsseslifuestil

yet other particul ar enbodi nents, cardi ac disorders include, but are not
limted to, cardiac ischema, congestive heart fail re, and hypertension. 10
Sui tabl e subjects to be treated according to the present invention include
both avian and manmal i an subjects, preferably manmalian. Manmal s accordi ng
to the (lyresent i nvention include b“ikgﬁ; het limted to canine, felines,
bovi nes, capri nes, jhes, ovjnes, porcCines, rodents (e ats. and m ce),
| agonor phs, pri nat@g'?’%gh‘lxﬁéﬂ'ﬂfw:&éwq Sgﬂﬂﬁggr%mpg‘iﬁo r‘lﬂ'gﬁo. Hunans
are preferred. 15 Illustrative avians according to the present invention

i ncl ude chi ckens, duekyion afdrke(h41 gEmadkof ({irdrmethgre-masnkinan hirdrechloride 1g .
ostrich) and 1.Ga | . i vt } ude
birds i h ovo. EnNaRoe) Ss eyl dyumi L 61T A0 GRS BokouRO f0B3) D

need of bei ngmid. edh®anAdsomiier @64 mit {361 ipnasdias adiedntliheresultingUnixaie evas Human
subjects are preferred. Human subjects of both genders 20 and at any stage
of devel oifhenttir{ed, for 15, bowstal, rophif iemperatygeni nel gy ek es exneoratsd @agd  be

treated acco(r)éjai_rﬁtgo&eg WAR @'Hg?ﬁn ‘fd %s%ricp%at&s(ﬂ{) g abﬁ]\é_ecgtz(l?ﬁelgg%s%g

i nvention pradvides pharnmaceuti“c ations nprisin nmpounds
of fornul ae depatiddedribéroven MgB0phad rraeitited ab | affora cewdet plolect s dliesciubier eof ,
im pharmaceutically acceptable carriers for _any suitable route 25 of

agm' ni st rat i gfodyhoyasahremaoeranhed (GherCladMe@H=bx b to gebyeligw ligydi tha cruggiccal |
parenteral, nt > ] ntkade ity £ .
B ni ot rat 1 AR MLRen ih BRI, S RUE AR by BRI ERSH D T
i nvent i oni5conpid sewlyastidedivetiestirfigg anercf(f at. i Yhe aslotioh wak etapoedi@bsidt pronp of
the present inventiaqn as oo

dried to afford compound HBr as yellow foam liquid. MS (El, 70 eV) m/z 373 (M');

HRMS calculated for C26H3,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, 103 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)merphinan 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 methanesuifonyl chloride (11.45 g, 100 mmol)
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descri bed above to the subject. The effective anbunt of the conposition, the
use of 30 which is in the scope of present invention, wll vary sonewhat
fromsubject to subject, and will depend upon factors such as the age and
condi ti on wbd oshesubj ect and the route of delivery. Such #c%agesiaan be
determ ned in accordance with routine pharmacol ogical procedures known to
those skilled in the art. For exanple, the conpounds of the present

i nvention can be administered to the subject in an anmount -26 WO 03/097608
PCT/ US03/ 15461 5 ranging froma lower limt fromabout 0.01, 0.02, 0 03

0.04, 0.0 3 4

0.70. 0 80, grgevise ad apRy Py gleryhy Adubign. Pl iy Bipofhed s |
upper limt neqngt 4@ the oftamBoaser isepdrhied 1diedlBe M), 43 evhporated, 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, 69, 70, 71, 72, 73, 74, 75, 76,
77, 78, 79, 80, 81, 82, 83, 84, 85, 8 xangp .88, 89, 90, 91, 92, 93, 94, 95,

96, 97, 98, 99, or 100% by a(lgSt of t %E08|t§ In sone enbodlnents
t he corrpounds conprise from db tmﬁthﬁﬁy THOTERMAN, wei ght of the
conposi tijgn. I'n otA&sic emRpaiide i o he %ommd@s AIQBP1th S sdliih abewt3.0. 05
to about 60% by wei ght of the conposition. In still other 15 enbodi nments,

t he corrpoundsmttbwmseahirraomhabwuhlo@d%(lti) about mdtelpyinwdilfht (36f ml} hand
conposi tion. era eff ec |ve dosage .of any.,specific ound
T vary s BRI Bt Eohn B I T B BGSHE B {Deg R S i ||
depend upon t{g heaRAG b oN f&f 14 he ’pﬁéieﬁatonafﬁ&rﬁreezvas%bﬁd% réth kdffeYatuRS a
general proposition, a dosage 20 fromabout 0.1 to about 50 ng/kg w Il have

t her apeutic ehf mamp,rated\nun@ersxtapwmmgheqmdudmgbmb@ﬁentmqhylyndo@ﬂwglaeﬁﬁl oyed
for oral gnd/ 015 ¥5eha } thh w (3(5 a1t %1 ana- %)1(‘168 (MgSO4) Evaporation of the dried

solution gave a tan viscous oil (1.25 g, 81% yield); ms (ESI+): m/z 300(M+1).

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

20 Thiony! 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 m!) and the organic layer was evaporated under
vacuum. This gave a viscous oil. The o1l 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 (MH).

35
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concerns at the higher level may restrict intravenous dosages to a | ower

| evel such as up to about 10 ng/kg, all weights being cal cul ated based upon
the wei ght of the active base, including the cases where a salt is

enpl oyed. Wypiloebdoy a dosage from about 0.5 25 ng/ kg to abordT/6swphsleg Wil |
be enpl oyed for intravenous or intranuscular admnistration. A dosage from
about 10 ng/ kg to about 50 ng/ kg may be enployed for oral adm nistration.
In particular enbodi ments, conpounds of the present invention may be

adm nistered at a daily dosage of fromabout 0.1 ng to about 20 ng per kg of
ani mal  30. body wei ght, which can be ggﬁen |n d|V|ded doses .d. to g.1.d.

or in a sustained rel ease rm For dose may be in
the range of from about %% I 802%6%'“ ° d“‘PFP P%’é parti cul ar

enbodi ments, the t se is. in e of fromabout_.1

about 100 my. In sﬁﬁﬁyl eﬁﬁsﬁ g\ébwdpﬁémfgo ?h% it Stadda%%éolf%%%f ‘§8‘i’lt’~'

for oral adm t

03/ 097608 PCT%SOQ?I 152@1@@% hﬁ?‘%@%ﬁﬁhmg%t %ﬁgﬁwnégﬁﬁgg bl %11\{'@3
solid or i qunnlxtpha-msezukiatileﬁf (lcaly foowed by @+ )-BremdtthoxFheogdipo liydsrcbloritb e
pr esent ven ] ni st ered jn ny unt ropriate to

adnmi ni st e dt(ﬁ‘gg B% ?Eﬂ‘e"{ frehy (?1 e%cW]Doﬁ’?moﬂ) @% q preystiregl o
treated as dei@hmmc}e%mﬁu&ﬁm%&' iR §Aﬁ bhsted Wile ey} ali¥atd CTRE GiEQe L O

the pertinent texts and literature and/or by using rou |ne experi nmentati on.

(See, for 10 mwpﬂred vRelmmtgxtamd N 36 ineincdrictiniNaEag; fittered fanPhamaeaicated 9t h
Ed. 1995) ul ts,are obtai ned n the

neral sati st tory
cg/npounds of ’t’tHE‘Y CF‘IZWEfﬁf Sﬁo ahve a&d’\"F’ Pu at Q@“W‘F?prﬂﬂg‘ﬁd@s@F“ﬁV% about
0.1 ng to abogy,2f cHHmPa%gTa&Q:doéclutﬁ{E x@ﬁh BayHergl- lpf(?ftﬁ ]gw%'ayngé V&b N

divided doses 1 to 4 tines a day or in sustained rele
15 0il (0.013 g, 28% yield).

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

Lithium aluminum hydride (1 M in THF; 0.1 mi, 0.1 mmol) was added to a

20  solution of the amide, Example 9, (0.013 g, 0.033 mmol) in THF (iml) 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;SO4, 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 sofution (about 300 ml) and difuted 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,;COs), filtered and evaporated to vield an oi1l. The

oil was immediately vacuum- distilled to produce a faint yellow oil (10 g; bp 130-136

.30



15 The present invention is explained in greater detail in the follow ng
non- limting exanples. Exanple 1 20 (+)-3-nethoxy-17-allyl norphi nan

hydr obrom de A solution of 1.0y (3.41 mml) of (+)-3-nethoxy-norphinan
hydr ochl omw@es/4aicost et r ahydrof uran (THF) (20 nlL) was added eor/usisashyl am ne
1.3 mL (10.26 mml ). After stirring for 30 mnutes, allyl bromde 0.52 nL
(6.82 mol ) was added. The { resulting mxture was stirred for 8 hours at
roomtenperature (20-25 C). Then the 25 m xture was evaporated and
partitioned with CH2Cl12 (40 nL) and water (20 nL). The CH2CI 2 | ayer was

separ ateds dp r 700
o) The 3 ol dovbaEHe) it Rt SRR A Sindll R AR SRR ()

~and then 48% bydhiphyrovided aehick (}5315515”’(()73/@ of oftf) mduﬂgk;ll’)(/wﬁethyi}tndnﬁhm@ over
10 min. The sol ution was evaporated and np dried. The crude

recrystal | i zMPESER 8YRyho fdatat Ehug @Y%Ffl‘é‘reds siyilay ipthe pgycedure|ip ﬁ% [iﬁéffqtow

powder. Tot I roscopy recorded on a
Fi nni gan $l85§7gn§ggw§;ﬁ)g§§?/%tﬁemt% Jrgt%f\%%%&% %S%@Bﬁaﬁ 297 (M, 270; HRVS
cal culated for C20H27NO+: 297.2093, found: 297.2087. -28 WO 03/097608

PCT/ US03{@5461 5 Exanple 2 (+)-3- nethoxy 17-benzyl nor phi nan hydrobrom de A
solution of 1.0 g (3.41 mml) of (+)-B % [zopgy - mor phi nan hydrochl ori de in

FE ) g, S i ol BTt 111

he resulting
m xture was 10 st iargobshidnaof 16) dh(Ru4 smadol) Mm)ﬂaﬁﬁﬁbﬁy-mmhlﬂ'mﬂtydidmmmdmmr e was

e\(apor ated azrilr(ljhyd. hexamethylphosphrous triamide (20 mL ) and triethylamine 0.88 mL (6.84
15  mmol) is stirred at room temperature for 30 min. The resulting mixture 1s treated with
2-bromo-1-azabicyclo[2.2.1]heptane (0.60 g, 3.41 mmol) and heated under 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 (MgSO,) and evaporated to afford
an oil. The o1l 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 n

35  hexane to provide a yellow liquid, 56.4 mg (30% yield); ms (EI}: m/z 378 (M).
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partitioned with CH2Cl12 (40 nL) and water (20 nmL). The CH2Cl 2 | ayer was
separated, dried over MgSO4, and evaporated to afford crude product. The
crude product was chronatographed (CH2C 2: MeOH= 15:1) to get yellow |iquid.
The |iqui dwomesbpgsol ved in CH2C12 (15 nl), and then 48% hy&nehseue acid
(0.5 nL) was 15 slowy added with stirring over 10 mn. The solution was
evaporated and dried with punp. The crude was recrystallized from CH2Cl 2
and ethyl acetate to afford 3 HBr (560 ng) as light yellow crystals. Total
yield was 38% np 185-186 C; Ms (EI 70 eV) nl/z 347 (M, 226; HRVS

cal cul ated for C24H29NO+: 347,2249, found: 347.2227. 20 Exanple 3

(+) - 3- met Roxy- 17- ( 4- quorobenzyI)rmrprﬁxr#&?Ph)l robrom de A solution of 1.0 g
(3.41 mol) of (+)-3- ne}-Bongthory)Ri(gunublidingtbicarbag-morf¥pg20 nl) was
added to triethylamne 0.88 nL (6.84 mml). After stirring for 30 25 mn.,
4-fl uor obenzyl br oSimdkr 0. 14;12 mhe(Bpﬁﬂzaxmh@i) olas iadded-cafbrexyt esdhiletideg mixt ure

was stirred for, 20 h room eratyre. Then .the xt.ur e .was
evapor at ed an@ablﬁﬁ‘ilf’&ﬁzﬂu {22t Oohﬂ“‘gﬂﬂ“{;@f' rCAORIYHE ) aciqpngr

CH2Cl 2 | ayer ouR@P B m@x’l&dBOS/ RE aMISK B @G, %Mé?oﬁ%e@ﬁjq}@lf) ard
crude product. The crude product was chfomatographed (CH2Cl 2: MeOH="15:1) to

get col orli0es sconvertdddto quimgcB0inlyl-§tcarbowglschdorsdso [ThedthionidEh @lawqdl® maaox WItind

t hen 48% hydrqQbrom ¢ acid (0.5 s, slow y..added with stir

i The sol deyormGaaTBURpI R i s o8 thive Psrgdiongt ERmple
recrystal | i zag phé&qme @tk cé&?&é’ﬁ@astsﬁo@rﬁfb@fo% HBr (980 ng) as colourless
criystals. Total yield was 64% 226-228 C; MS(ElI,7CeV) mz 365(Mt); HRVS

cal cul ated for C24H25FNO+: 365. 2155, f ound: 365. 2146 -29

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.

Z—




WO 03/ 097608 PCT/USO3 /1 54 6 1 5 Exanple 4

(+)-3-Met hoxy 17- (trans-ci nnanyl benzyl ) nor phi nan hydrobrom de A sol uti on of
1.0 g (3.41 ) of (+)-3-nethoxy-norphinan hydrochloride in THE%

was added ™ P¥1%t%yl anmine 0.88 nL (6.84 mol ). After stirrPaEUsBH540 m n
ci nnanyl bromde 0.64 nL (3.41 mvol) was added. The resulting m xture was 10
stirred for 19 hours at roomtenperature. Then the m xture was evapor at ed
and partitioned with CH2C12 (40 nL) and water (20 nL). The CH2Cl 2 | ayer was
separated, dried over MJSM, and evaporated to afford crude product. The
crude proguct was chromat ographed (CHex4mpleNOH=15:1) to get yellow |iquid.
The crude liquid was dissol vaqlsi Qe Hoit Z-(pAenyliserptiighd hen 48% hydrobrom c
acid (0.5 nL) 15 was slowy added with stlrrlng over 10 m n. The sol ution

was evaporated and qui d.
Vo (Bl o 70 ev) iz Siae e Fpi e SRR el (e A1 a7Tun

found: 373. 2388madextoml the EeaQ(Dor( &f) PEOAe): 13-, q. G pyumiady | rt@‘t/d’sp)mnmﬁ iPitan

hydr obr om de ti on of itle co ound
was prepared Eflgno‘l’ﬁa]"‘i}%“‘? g%é[]f]egﬁ @BS{ }r&“ﬂ%W‘bFﬁfi% ;?dPB‘SHI‘(‘}
(1g, 3.4 npyol re‘séhcy'(ﬁ" ar%ngamj)thentﬁ'sgﬁjmfﬁ %mémﬁsﬁﬂetﬂ&ﬁimﬂ@né 04X,
3-(brononet hyl) pyri dine™ hydr obrom de 75 ‘mmol ave a so |d whi ch
was treated wrinpliad piBmobenzeas (%o, 6. 6Imgl0d))fma011uatrfﬂ (sdBmL)( 68% yi el d);
ns(ESI+): rn/z 349 (M+l). Exanple 6
(+)-3-net hoxy-17-(2-thi enyl net hyl ) mor phi nan hydrobromde Simlarly to the
preparati on of the above exanples, theaidmple 1gonpound is 30 prepared from
(L) - 3- met hoxy- nor phi nan hydr ochl ophglgniddlogital (RQtfE) -

15 The pharmacological activity of the compounds of the present invention may

be measured 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 TA5000 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
INE, 1 pg/kg intravenously (1.v.}], and 10 min later animals received vehicie (saline)
or Escherichia coli lipopolysaccharide (LPS), 5-10 mg/kg, 1.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-a (TNF-ct),
interleukin-10p (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.



triethylamne 0.88 nL (6.84 mwol ), 2-thienyl nmethanol nesylate (3.41 mol).
2-t hi enyl met hanol nesylate is prepared by treating a solution of 2

t hi enyl met hanol (5.57 g; 50 nmol)in methylene chloride (100 m) and

tri et hyl anV®e03/008805 g, 150 mmmol ) at 0 C with net hanesul f cHA/UERIIHGH de
(11.45 g, 100 nmmol) -30 WD 03/097608 PCT/ US03/ 15461 5 dropwi se and at RT 1
hr after the addition. The reaction mxture is poured into ice- water and
the organic layer is separated, dried (MySO4), and evaporated. Exanple 7
(+)-3-nmetboxy-17-acetyl -nmorphinan 10 Acetic anhydride (3.14 g, 30.76 mmuol)

was added g0 @%@pwmmomaliﬁé)@ﬁg R HLARK Yo ARIRBINNAR bloddr QGRhOr IThe dnde Xa8, 5.1
mol) in THE (30 n) and Ctriethylamne (8.7 g, 85.98 mol) in the
presence of nidmisigeaed Tive 30emin.t privg toodndt i h minasftbe treetjestion @G- Hor A% hr.

The reaction m xture was oled to, roomtenmperature d_evapor at,ed _.under
vacuum  The r BenBamt 3 BOsRCRis RIRBERGT BRE tRPEiender paninnn gl i hed
with water (48olps.x 2) and dried (MySO4). Evaporation of the dried solution

gave a tan viscous oil (1.25 g, 81%yield); nms (ESI+): mz 300(M+l).
Exanpl e 8 (+)-3-nethoxy-17-trans-crotonyl -norphinan 20 Thionyl chloride

(18.3 m), was, added to ut i .trans-crotonic acid (20 g) in toluene
(5 m) and st F?Sé‘ﬂ‘:’m‘ﬁ’ﬂé’?@@]ﬂ?FV%&'@&FW@%"&%@S&i rred at a tenperature
below 10 C for 4 hr and thereafter thionyl chloride was distilled off. The
resi due was evapoBabddamptter(O\damliifor the gheesusmepnowh ThNESK dere! of ther plesmy |

Pyt ochlor | deviis oBraedzi s ot Fif. 58 B8 tihetes Berp A R SER Ak (0. 5
m, 3.5 ml) sy ol thin®fidiQhe thjdidn 3P hiink ©r 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-q, 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 pL) 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 actvally 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% VCljin IN HCI) to the purge vessel to convert nitrate to NO, which was
stnpped 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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. (Ethyl acetate: hexane=]:1) indicated that the reaction was conplete. The
reaction mxture was washed with water (200 ml) and the organic | ayer was
evapor at ed under vacuum This gave a viscous oil. The oil was further
purified by erdosca gel columm eluting with ethyl acetatectubexane (1:1)
to give alight tan oil; ms (ESI+): nmz 362 30 (Mtl). 35 -31 WO 031097608
PCT/ US03/ 15461 5 Exanple 9 (+)-3-nethoxy-17-(indol e-5-carbonyl) - nor phi uan
Oxal yl chloride (15 ul, 0.14 nmol) at RT was added to a sol ution of
i ndol e-5- carboxylic acid (0.02 g, 0.12 mmol) in THE (1 m). After stirring

at RT for.10_h,. the mxture. was ed., THE . ) followed by

(+) - 3- met hox§ HEPARTHEA ‘ﬁ%?%ml‘éﬁ?f?é%fob?%g’éﬁ , 0.12 nmol), then
triethylamne (0.1 nm, 0.7 mmol) was added and stirred for 18 h. The
reaction mxture was filtered and washed with ethyl acetate. The filtrate
was washed wMersigemariaogdSerar COqEc npialoatelie draman8osy | (SGAR) efrd) Sgrven

concent r at edglugamic polude draprapgsareg SGAPYi ve a crude pale brown oil. The crude
product was purified by columm chronmatographed eluting with (MeOH:

CH2Cl 2=1130) to giyalafpal® W& 1aR¥ odtat@ dnd(dhPibderfals 28T LAdEd tFxRI¥Rl € 10
(+)-3-nmeth oxy-17- (i ndol e-5-net hyl)-norphi nan Lithi um al um num hydride (I M
in THF;, 0.1 of GQP BndrGTP arsisthad dgacetioina DRI IS MU B DI Colorigh el raariAgtel yz€ix anpl e

9, (0.013 g, 1ol ) .in THE (Im) at O C The mxture was heated at
reflux for SFﬁ?ﬁmﬁﬁggg’g%ﬁ%d to 0 C, and treated with 3% ag NaOH (1.5

m). The mixture was filtered through a pad of Celite and the filtrate was

( Determination of blood urea nitrogen (BUN) and plasma creatinine
15

BUN and Creatinine levels were measured at 0 and 6 hr afer injection of saline
or LPS by "DRI-Chemical slide" (Fujifilm Co., dropping 10 pL plasma onto the slide

with micropipette).

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 Taiwanj. 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 hivers 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

37-



~dried over anhyd. Na2SO4, and evaporated the dried solution to give a pale
yellow oil (0.010 g); M5 (El): mz 402 (M 25 Exanple 11 (+)-3-nethyl-|

7- met hyl - nor phi nan

(+) - 1- p- melvdshengy! - 2-methyl -1, 2, 3, 4, 5, 6, 7, 8- oct ahydr oi SOQuHMHH:A€6¢26- 5 9)

30 was added to 85 % phosphoric aC|d (130 n1) and the mixture was heated to
130-140 C for 72 h. After the reaction was conplete, the reaction m xture

was poured into ice-water and the solution was nade strongly al kali ne by

the addition of conc. anmonia solution (about 300 m) and diluted with

water (500 m ). The solution was then extracted with ether (500 m Xo@)'

The et her 1 ay&@rkingmaghodesienl draiuraed thearaice decgly ing Lﬁswasérprerzmnhmf Iratigg odir i ed

(K2Cx), filt i r d T ely
vaouum i sti f1agPRle 5 SAEQERST e ity MuAbepy Mera il 18 Ty BRERYZ L
03/ 097608 PCTidd503d Ha4mlinde£oR . tBe @meﬂgb ofMitsnb inAsy.CIMThid Aldex 2ed aomeustophdi ng.
Recrystalllzatlon from acetone (-- % provided white prisns 3 8) of
(+) - 3- net hy| - DAltFsERy PGV PIh Fes detens(nsé ¥)°0UIPHI)£ 6 Gumbies)of newr <lﬁb!ﬁeﬂ:é ure
is simlar to r by
r of or ence her é%l%ﬁ'{]ﬁfr &?e%gé‘d igh gto*wmstfsllagx?ﬂé dy% ez(%pesgel_a4as th@ﬁﬁwgf@;e@g
(+) - 3- met ToxyildurhBer§ & smamd@yﬁr@faaeznéurﬂsamnﬂgﬁ powérdidiaan hydrobrom de A
solution of 1.0 g (3.41 mmol) of (+)-3-nmethoxy-norphi nan hydrochl oride in
anhyd. hexanethylphosphrous triamde (20 nmL ) and triethylamne 0.88 niL
(6.84 15 5§2t a%lrred at roomtenperature for 30 mn. The resulting
rn@ture|s t rEdt LGS

All values in the figures and text are expressed as mean. SEM of n

15  observations, where n represents the number of animals studied. Statistical evaluation
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 = cyclopropyimethyl) (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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~ 2-brono-1-azabicycl o[ 2. 2. 1] heptane (0.60 g, 3.41 mmol) and heated under
reflux for 48 hr. Then the mxture is cooled, diluted with ethyl acetate
(100 M), washed with water (20 mM x 3) and saturated brine (10 m), dried
(MJS™4) an¥Odgtated to afford an oil. The oil product PETHHRBAHEH
through a silica gel colum (CH2C12: MeOH=15:1) to 20 give a free base of the
title conpound. To a solution of the purified product in CH2CI2 is added
slowy 48% hydrobromc acid (0.5 nL) with stirring over 10 min. The
solution is evaporated and dried under high vacuumto afford the HBr salt of
the title 5 conpound. 25 Exanple 13 Example 19
(+)- 3rrethoxy 17-(4-nitr r phinan _Pd( CAc) 2 , 0.006 mmol)
and 10% sol ution of P(t- &pﬂ'gmﬂi ‘Wﬁ%‘i‘g‘%r@é" Si%ésﬁfmgﬁegéml) were added to
t he suspensi on of , - V. p
(0.1645 g, 0.5 %?@ht'rgd{%% “%ﬁ‘% O?Sé?grg% gHrgéec%l]gog g%m? VQ%tﬂpéglim(;)’]!:6h)\’]rrﬁrr§)}{]) in
t ol uene (-12 aimalsnwereegiperdAS; ahofplamnia ogerntrdima pEshd tSGIP mox¢ased avas
heated at 80 C for 6 h. The reaction m xture was allowed to cool to room
t enper at ur e, filinttudreaf tinn¢. hCimalady| KXV ethiltdddesigfificant Yecraast (perdh@d ofiSKITPhat er .
Concentration of the organic layer and flash chromatography on silica gel
was carrigd ©WouRldfter MTPINMEMin@MA6E if it prd@ainitdn (30 tnhinabefdfe tIPS090 1€t hy|
acetate solution in 35 hexane to provide a yellow liquid, 56.4 ny (30%
yield); nms (Emg/kgmmet(ewlemwmmwﬁsé@m@)@rm/1 5-161 5 Exanple
14 (+)-3-nethoxy-17-(quin uclid inyl-3-carbonyl)-nmorpbinan Simlar to the
prgepar ation of indole-5-carboxyl chloride, I-
azabi cycl o[ 2. 2. 2. ] oct ane- 3-car boxyl i ¢ aci dualquui nucl i di nyl - 3-car boxylic
acid or

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.

-30.



~compounds described in Olek, B.S. et al, J Med Chem 34(9), 2726-2735
(1991) are 10 converted to quinuclidinyl-3-carboxyl chloride. The chloride
is allowed to react with (+)-3-nmethoxy-norphinan hydrochl ori de as descri bed
in the prepanatdoos of Exanple 9 to provide the title conpound;sagisshown
below O < N N~ ~O 15 Exanple 15 (+)-3-nethoxy-17-(q uin

uel i di nyl - 3- et hyl ) - nor phi nan The conpound is synthesized by treating the
am de from Exanple 13 with [lithiumalum numhydride in a manner simlar to
the preparation of Exanple 10. The 20 resulting conpound is shown bel ow. N
\O -34 WD 113/ 097603 PCT/US03/ 15461 5 Exanplg, 16 (+)-3-nmethoxy-17-(p
henyl)nmo rphinan Simlar to the preparationpgf t3he conpound of Exanple 13,
the title compound is made fromthe reacti.6n of Pd(OAc)2 (1.34 ng, 0.006
mmol ), 10% solution of P(t- Bu)3 in hexang “(\0. 015 ni, 0.0048 nmol ), and
NaO-t-Bu (86.4 g, 0.9 nmmol) in the 10 p7 f argon and then a sol ution
of (+)-3-nethoxy-norphinan (0.1645 g, and bronobenzene (0.094 g,
0.6 mol) in toluene (-12 nL). Exanple

CH,0
5 XXVI
( 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) | ey 384 440 | 420 36%
10 Table2: Free Radicals and TNF-a
Parameters Compound # | Control | LPS LPS+ % Inhibition
Compound
( Supex_‘oxide_ 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
atmgm)’ [y | 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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Phar macol ogi cal

t he present

experiments Wstar-Kyoto (VKY)
i nj ecti onwefysupeiipane
respiration and environnent al

(1.2 g/ kg).
20 tenperature was maintained at 24 Cwth an

Testing 15 The pharnacol ogi cal
invention may be neasured in the tests set out bel ow
rats were anesthetized by intraperitoneal

In

activity of the conpounds of

Vi Vo

The trachea was cannul agedyde/tasilitate

air-conditioning system The right carotid artery was cannul ated and
connected to a pressure transducer (P231D,

measur enent of phasic bl ood pressure and nean arteri al

Statham Oxford, CA) for the

( bl ood pressure

(MAP) as wel| as heart rate (HR), which were displayed on a Gould nodel
TA5000 poﬁ y gt 3k : dANeT EHDMFII dlnc  Valley View, OH)_. The |eft +4,ng;| ar
25 vein was pafmelead ed o:bmtpbﬁmﬁﬁim montrbRt | P Of @Upggs Uppm, ot i on of
the surgical procedurej cardi ovaS(fuI ar paranet ey \qﬁrogn@l owed to Stwibl lize
for 30 m n.+After—recofding-baseHrne-hensdynam-c—paranretefrs,—antmal-si were
gi ven norepi @PA(UAg [NKXW g/ kg i|ndsavenoix y |192/ )], apndd10 mn | ater
ani mal s reclei ved vehi cl F)Zb@\ﬂ' ine)  [or _EScheri chi g col i pppol'ysacchari de
(LPS), 5-1Q nmg/kg, i.v. am)r“)%or ed B8 for 1360 nin.| The pressof
responses tilo NE were re very—houraf-ter—vehiele—o LPS—njection.
Prior to (if.e., at tine and e%e yOohour |a¥28er véBicle or| IS, 0.5 nl of
bl ood was tlaken to measufl® mgK@hanges in |cytokine tumor necrosis factor-a
(TNF-(x), [interleukin-{1gg(fjl L-10) lpgld nijtygate (aggindicatgs of NO (Yen,
M H. et al.;—Sheck—314—160-67+—2000)—Any-btoed thdrawn—was—+rredi-at el y
rgpl aced byl SGRT{UYLectioXX0f an - B51MD 03/99976086PET/ USO3| 15461 5 eqlial
volunme of daline (i.v.)[in_order IF mai Nt di N t he] bl god vor rhe drug was
admini sterdd i.v. 30 mnXXfior to|ah#t 120 Hin. ab&r the gffectlon of LPS.
Al (10 mg/Kg)"

XXV 51.4 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

10

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)

Table 5: Mortality

Parameters Compound # | Control | LPS LPS+ % of
Compound | Protection

% of Survival | XXVI 100 38 100 100

at14 h

% of Survival | XXVI 100 0 40 40

at 18 h J
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henodynam ¢ and bi ochem cal paraneters were recorded for 6 hours in al
“animal groups. 10 Measurenent of TNF-ct and IL-10 in plasma | evels Bl ood
sanples (0.3 nL) for the neasurenent of TNF-a level in the plasma were

obt ai ned Q, 120, 180, and 360 mn. after the |nject|on of saline or
LPS. At a%cuﬁﬂggg% min. after the injection of saline or LPS/UHEHbI ume of
bl ood sanple taken fromthe animals was 0.5 nL instead of 0.3 nL for
perform ng the nmeasurenent of 15 IL- 10 in addition to TNF-a. These sanpl es
were collected froma catheter placed in the carotid artery and were
centrifuged at 7200 g for 3 min. to obtain the plasma for neasuring the

| evel s of 5TNF-a, |Thelfdoregaik iiikusatadve a&hdﬁ&@éﬂtbmmeﬂl ainll.is ddneo pt asaued

sanples (100 L) were diluted 1;2, and TNF-a was measur d |n du licate with
an enzyne- Iﬁﬁk@ﬂ““ﬁhﬂhﬁﬁﬂ%orEB%U“&@%@? FEEF@%&iPVtﬂF AMscaft i dge,
20 M), . and ma (100 L) mere neasured by

ELI SA kit éh@oge 5Fﬁe9%gé%%ﬁ% bﬂfﬁ gﬁcrlbed previously (Yen, MH et
al .: Biochenl Bi ophys. Res. Commrun. 228 459- 466 (1996)). Determ nation

of plasma nitrate Fifty mcroliters of plasma previously kept in -20 C
freezer was thawed and 25 de-proteinized by incubating with 95% et hanol (4
C) for 30 mn. The sanples were subsequently centrifuged for an additional
5 mn. at 14,000 g. It is noted that the nitrate concentration in plasna
depicted in the study is actually the total nitrite and nitrate
concentration in plasma. In this nethod, nitrate is reduced to NO via
nitrite. The anpunts of nitrate in the plasma (2 p.L) were neasured by

addi ng a reducing 30 agent (0-8%VCI3 in INHC) to the purge vessel to
convert nitrate to NO, which was stripped fromthe 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.
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Nitrate concentrations were cal cul ated by conparison with standard sol utions
“of -36 WO 03/097608 PCT/ US03/ 15461 5 sodiumnitrate (Sigma Chem cal Co.,
St. Louis, MD). Measurenent of Serum gl utanm c oxal oacetic transani nase

- (SGOP) and Serum glutam c pyrate transam nase (SGIP) 10 10 | of serum was
taken out at 0 and 6 hr intervals and were added to slides of GOP and GTP
~and then placed in DRI-CHEM 3000( Col orige Tric Analyzer; FUJIFILM Tokyo,
Japan Det what 3atdiged &k bl ood urea nitrogen (BUN) and plasma creatinine 15
BUN and Creatinine |l evels were neasured at 0 and 6 hr afer injection of

saline or LPSlby "Areonmpowedcwhersin thethempeytici ¢ffactoare netomediated 1hrough pl asna
onto the sl.ide 1 th m,cropi pette). rvival studies Survival studies
wer e perf%ﬁmwrarﬁag@%( %ggg%‘&?iqﬁ%'se stock originated fromthe

Institute of Ggp&ein, Research of National Institute of Health in U S A They
were purchased fromthe National Animal Center (Taipei, R O C., 25 Taiwan).
LPS [ 60 ng/ kg i nt r aRds i alkghallyl, phenyl,)heng¥son (GHudReowhereinim ipfromdhied, of
vehi cl e or drugs, and survival was nonitored evéry 6 hours until 36 hours.
Different gro%’p?s of animals received vehicle (saline) together with LPS (n

= 20) or LPS plus conpoRp#sa fing Snitiirk Scliéted fiden the Poshpbcdidisting of pinylPS, n =
20). 30 Histol ogical studies Lungs and |livers were obtained from surviving
m ce in each group udphthyltand biphenyl, wherein theyringrisi optienally substitused withone i xed i n
Carson-MlTonig s sol Htl Ol dtlients selected from the group consisting of halogen, alkyl,

NO,, CN, CF,, and lower alkoxy,

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 lower alkyl or a substituted phenyl
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, together with the nitrogen to
which they are bound jointly form a cyclic ring, wherein the cyclic ring is
a 3- to 7- membered alicyclic ring optionally having a double bond in the
ring,

a quinoline,

an 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:
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hi st opat hol ogi cal exam nation 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 enbedded in paraffin. Three-m cron
sections were stained with the hematoxylin and eosin reagent for |ight

m croscopy. In prelimnary experinments, a --37 WO 03/097608 PCT/ US03/ 15461 5
stri king pathological feature of the mce receiving LPS was a prom nent
infiltration of neutrophils in the oggans stugved. This histol ogical
alteration was quantitatively analyzgd as an index on the severity of
tissue injury. This index was a neutqg:hil infiltration i ndex which was

determ ned by counting the nunmbers o {peumtrophils in 10 randomy sel ected
hi gh power fields. The index was exPriggfed as the nmean of these 10 10
nunbers standard error of the freay,(BEMeAni gh power field. Statistica
analysis Al values in the fi g ‘ are expressed as nean. SEM of n
15 observations, where n represgH hetaynber of animals studied.
Statistical evaluation was efforned by odsing anal ysis of variance (ANOVA)
followed by a multiple conparison test (Scheffe''s test), the IL-10 | evel
and the neutrophil infiltration index which were analyzed by unpaired
Student's t test. The chi-square test was used for determ ning the
significant differences in the surviwf] rate Gédween control and drug 20
treated groups. A P value of less thgn 0.05 was considered to be
statistically significant. Exanpl e/38 Serum d utam c Oxal oacetic

Transani nase (SGOT) 25 At O hr, <y

60 6 U L. Wien aninmals were g
SCGOT i ncreased as a
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function of tinme. XXV (R = nmethyl, A=V, X = cyclopropyl nethyl) (shown

bel ow) exhibited significant decrease (p < 0.05 ) of SCOTl 6 hours after LPS
adm nistration in both pretreatnment (30 mn before LPS; 5, 10 ng/kg) and
post- 30 treatnent (30 mn after LPS; 10 ng/kg) groups. -38 WO 03/097608
PCT/US03/1 5-161 5 Exanple 19 Serum d utam c Pyrate Transam nase (SGPT) At
0 hr, the average of SGIP in the control group was 30 4 U L. Wen animls
were given LPS, the plasma concentratiad of the SGIP i ncreased as a
function of time. Simlarly, XXV exhibited a significant decrease (p <0.05)
of SGTP 10 6 hours after LPS admnistration in both pretreatnent (30 mn
before LPS; 5, 10 ng/kg) and post- treatnent (30 mn after LPS; 10 ny/kg)
groups. OH HO O xXX\s silected drgrh ahe @roupeconisisting G6 hydrogda, alllVcmnamogly|
(shown bel ow), were tested accordin to t he 20 forﬂgm ng rotocols. The

resul ts aretoBylnfeH) els#H, () LCICRR,, R.han {Gm)m&t abl es,

o %&@%&He‘#@%%dﬁ%a@ﬁd 3%5#%52@??#&#?@ ok EERbed |

rats ver ghbeShftPRs A dikyIEENY CORNEEstR e Rdctiid P%E%niaﬁ mg dHREL 1 on
unl ess otherw se indicated. THe inhibitory effects 0 e conpounds tested

wer e desdolldimenhgaguctures:
IX X
N g
_ 2

0 CC
A7 Ay 47
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25 a percentage of protection or inhibition with respect to the change in
LPS-treated animals as conpared to the control aninmals. -39 WO 03/097608
PCT/USO3/ 1 5461 N,CH3 CH30 5 XXVI Table 1: Cardiovascul ar Effects

Par amet ers Conpound # Control LPS LPS+ % Protection Conpound MAP(mmHg) XXV
105 60 80 33 XXVI 105 58 105 100 Heart Rate XXV 430 355 410 >90%
(beats/mn) XXVI 384 4&% 36% 135%e 2: Free Radicals and TNF-a

Par anet ers Conpound # | LPS L I nhi bition Conmpound Superoxide
XXV 8500 31572 11866 85~(relative units) (10 nmg) XXV 8500 31572 15720 69

(10 ng) 3 XXVI 4500 15800 %00 68 Nitratf [uM XXVI 30 180 75 75 TNF- XXV
60 300 180 50

,and

wherein Y is O, S or N; R, and R, are each independently the same as R, as
defined above, Ry is alkyl, the same as R4 as defined above, or the sarne as Rs when Rs is
selected from the structures described above (IX - XVIII).

2. A compo(md wherein having the formula R-A-X:
wherein,

R is H, alkyl, allyl, phenyl, benzyl, or (CH,) R4, wherein m is from 0 to 6,
and

R4 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, CF,, and lower alkoxy,

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 lower alkyl or a substituted phenyl
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, together with the nitrogen to
which they are bound jointly form a cyclic ring, wherein the cyclic ring is
a 3- to 7- membered alicyclic ring optionally having a double bond in the

fing,
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~ja (ng/m) XXVl 40 1800 510 74 The neasurenent was taken at 2h. 2
Pretreatnment with 10 ng/Kg. 3 Post-treatnment wth 10 ng/Kg. 15 -40 WD

- 03/097608 PCT/US03/ 15461 5 Table 3: Liver Functions Paranmeters Conpound #

Control LPS LPS+ % I nhibition Conmpound SGOT(U L) XXV 105 328 192 60 XXV

105 328 192 94 10m g XXV 105 328 192 76 10 ng/Kg) 2 | 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 1 51.4

98 59.6 82 (10ny/Kg)2 Xywinolie,42 36 1003 'Pretreatnent with 10 ng/Kg.

2Post-treatnment with 10 ng/Kg. 3 Not statistically significant. Table 4:

Ki dney Function Par arret%‘?”g d # Control LPS LPS+ % of

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:

™)

W, D




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: Mrtality Paraneters
Compound # Control | LPS LPS+ % of Conpound Protection % of Survival XXVI
. 100 38 100 100 at 14 h % of Survival XXVI 100 0 40 J40 at18h -41 WO

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

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

i ncluded therein. -42 Wat is clainmed is: 1. A conpound wherein the
therapeutic effects are not nediated through opiate receptors and having
the formula R-A-X: wherein, Ris H alkyl, alkyl, phenyl, benzyl, or
(CH),R4, whereininis fromO to 6,

;and

X is selected from the group consisting of phenyl, 4-nitrophenyl,
{CH,)CsHs-4F, crotonyl, 2-thienylmethyl, 3-thienylmethyl, indole-5-methyl, indole-6-
methyl, indole-5-carbonyl and indole-6-carbonyl, and pyridylmethyl with the proviso that
when X is 2-thienylmethyl or 3-thienylmethyl, the structure is not formula V and VI

or enantiomers, diastereoisomers, or pharmaceutically acceptable salts

provided that
i)  where A is of structure V or VI,

(a) R is not hydrogen when X is hydrogen, methyl, allyl
methyl-ethynyl; or an ethylene- nitrile group

(b) Ris not methyl or ethyl when X is methyl;
(©) R is not benzyl when X as methyl;
(d) Ris not methyl or acetyl and X is hydrogen;
(¢)  Ris not hydrogen, methyl and X is phenyl
® X is not 2-thienylmethyl or 3-thienylmethyl
if) where A is formula VI
(a) R is not hydrogen, methyl or ethyl when X as methyl;

(b) Ris not hydrogen when X is allyl;. C;.4 alkyl or alkenyl,
Cs.4 cycloalkyl, Cs4 cycloalkyl alkyl or C; 4 cycloalkyl carbonyl;

(©  Ris notCy alkyl when X is Cy4 alkyl or alkenyl, Cs
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and R4 is a ring structure selected fromthe group consisting of phenyl,

- naphthyl, and bi phenyl, wherein the ring is optionally substituted with one
to three substituents selected fromthe group consisting of hal ogen, alkyl,
NO2, CN, CF3, and |ower al koxy, a five-nenbered heterocyclic ring having one
or nore heteroatons selected fromthe group consisting of 0, S, and N,
wherein the heterocyclic ring is substituted with a |ower alkyl or a

subst i t RN cycalyPalkl diX:LEybRalkyDSarbbif:ci N the pyridine ring is
optionaﬂcy subesut%i&tgfed vvit?halagggn, alkyl, N2, CON, CF3, OCH3, or NR R'

where Ri and R2 a4 e%aeimgqmg@{ﬁy Hor alkyl, or R and k together
0

with the nitrogen Ich they are bound jointly forma cyclic ring,

wherein the cyclic ri nﬁ)i S Rqsﬁdth’jr&roéénm gr&d‘mgi.i cyclic ring optionally

havi ng a doubl e bond ih”the ring’ a-quinoline, &an isoquinoline,

4- cycl ohexyl phenyl , or cygl:d réfPﬁ% ei ]}%d | hC Egi"*'] is a 3-to
7-menbered alicyclic @ng %p l|(}%r111 e%‘/gl}e“ h“.b&lgs’ ouf)*% %Idn %rt he ring; Ais
a structyr eyl,ﬁl..;ec%l%glkw.@4%930ﬂiﬂuﬁkﬁ%9ﬁ§tcﬁrﬁgalﬂ;rl Jah)%nBP! | o ng structures:

-43 ,7

iv) where A is formula XIX

(@) Ris not hydrogen, C1-C3 alkyl, a five-membered
heterocyclic group when X is alkyl, alkenylmethylene, arylymethyl, heterocyelylmethyl,

or benzyl.

(b)  Xis not methyl, lower alkyl, alkenyl, aryl, heterocycle,
benzyl or hydroxyl alkyl when R is an amidine ring (five-membered ring).

3 Use of a compound. having the formula R-A-X:
wherein,

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, alkyi,
NO,, CN, CF,, and lower alkoxy,

"~ afive-membered heterocyclic ring having one or more heteroatoms
selected from the group comeisting of O, S, and N, wherein the
heterocyclic ring is substituted with a lower alkyl or a substituted phenyl
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, together with the nitrogen to
which they are bound jointly form a cyclic ring, wherein the cyclic ring is
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it 12 S4 ';4 (VM) ON. cvm CAM -44 ;and X is selected fromthe group
consi sting of hydrogen, allyl, cinnanoyl, crotonyl, (CH2)C6H5-4F,
(CH),G-CR R, (CH),CCCR" (CH,).R, and (CH ).CHR6R , wherein nis fromO
to 6, R is H alkyl, or the sane as R6, wherein R4 is described above and

Rs is alkyl, CN. COR' or structures selected fromthe group consisting of
the followng structures: I XX Y ~Y XI Re OXIIl Xl XV XV XVl -45

XVI1 XVM hN anda3her 2 medibered Qlicgeliorring offionalhylhdvingia doeble bond dethendent | y
the same as R asﬁng‘
a quinoline,
an 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:

W)

A (V)

’ (Vi)
A
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defined above, Rs is alkyl, the sane as Ra as defined above, or the sane as
Rs when R5 is selected fromthe structures described above (I X - XV I11),
2. A conpound wherein having the formula R-A-X: wherein, Ris H alkyl,
akyl, phenyl, benzyl, or (CH)f a, whereininis fromO to 6, and R4 is a

ring structure selected fromthe group consisting of phenyl, naphthyl, and
bi phenyl, wherein the ring is optionally substituted with one to three
substituents selected fromthe group consisting of hal ogen, alkyl, N2, CN,

CF" and | ower al koxy, a five-nenbered heterocyclic ring having one or nore
het eroatons selected fromthe group consisting of 0, S, and N, wherein the
heterocyclic ring is substituted with a |ower al kyl or a substituted phenyl
group, a pyridine ring wherein the pyridine ring is optionally substituted
wi th hal ogen, al kyl, NO2, CN, CF3, OCH3, or NRLR' where R and R2 are each
i ndependently H or alkyl, or R and R, together with the nitrogen to which
they are bound jointly forma cyclic ring, wherein the cyclic ring is a 3-
to 7- nenbered alicyclic ring optionally having a double bond in the ring,
-46 a quinoline, an isoquinoline, 4-cyclohexylphenyl,or a cyclic ring,
wherein the cyclic ring is a 3- to 7-nenbered

X is selected from the group consisting of hydrogen, allyl, cinnamoyl,
crotonyl, (CH,)CéHs-4F, (CH,),C=CR R,, (CH,),C=CR,, (CH))R,, and (CH,) CHRR,,
wherein n is from 0 to 6, R, is H, alkyl, or the same as R,, wherein R4 is described
above and Rs is alkyl, CN, COR,, or structures selected from the group consisting of the

following structures:
X X
N Y
_r VY
X1 Be
X1I
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alicyclic ring optionally having a double bond in the ring; Ais a structure
sel ected fromthe group consisting of the following structures: 7111 A417
(VI) (M1) 47 ; and X is selected fromthe group consisting of phenyl,

4-ni trophenyl, (CH2)C6H5-4F, crotonyl, 2-thienylnmethyl, 3-thienylnethyl,

I ndol e-5-net hyl, indole-6- nethyl, indole-5-carbonyl and indol e-6-carbonyl,
and pyridylnethyl with the proviso that when X is 2-thienyl nethyl or
3-thienylmethyl, the structure is not formula V and VI or enantioners,

di astereoi soners, or pharnaceutically acceptable salts provided that i)
where Ais of structure V or VI, (a) Ris not hydrogen when X is hydrogen,
nmethyl, allyl nethyl-ethynyl; or an ethylene-nitrile group (b) Ris not

met hyl or ethyl whaXW is nmeti ¥, (c) R is XWJbenzyl when X as nethyl; (d)
R is not nethyl or acetyl and X is~ydrogen; (e) R is not hydrogen, nethyl
and X is phenyl (f) XNs not 2-thien\N nethyl or 3{\hienylmethyl ii) where
Ais formula VI (a) Rili not hydrogen et hyl or e when X as net hyl ;

wherein Y is O, S or N; R, and R, are each independently the same as R, as
defined above, Ry is alkyl, the same as R4 as defined above, or the same as Rs when Rs is
selected from the structures described above (IX — XVIID); or

enantiomers, diastereoisomers, or pharmaceutically acceptable salts
thereof, for preparation of a medicament for treating organ damage sclected from liver
damage, lung damage or kidney damage.

4, The use according to claim 3 wherein the organ damage is liver

damage.

5. . The use according to claim 3, wherein the organ damage is lung
damage.

6. . The use according to claim 3, wherein the organ damage is kidney
damage.

7. Use of a compound. having the formula R-A-X:
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(b) Ris not hydrogen when Xis allyl;. Cl4 al kyl or alkenyl, C34

cycl oal kyl, C34 cycl oal kyl al kyl or C34 cycl oal kyl carbonyl; (c) Ris not
Cl4 al kyl when X is Cl4 al kyl or alkenyl, C34 -48 cycloal kyl, C34

cycl oal kyl al kyl or C3.. cycloal kyl carbonyl; iii) where Ais formula VII
(a) Ris not hydrogen when X as allyl; (b) Ris not hydrogen or C d al kyl
and X is C.a alkyl or alkenyl, C34 cycloal kyl, Cad cycloal kyl al kyl or C34
cycl oal kyl cwhéeinyl ; iv) where Ais formula XIX (a) Ris not hydrogen,

C-C3 al kyl, a fiye- ere het erocycljc group. when X is al kyl,

al kenyl net hyl ene, Ra‘Fgﬁ;;ﬂ%’!’ IIYlHiE? r%’fﬂ’ﬂ@ﬂgﬂ‘; Wﬁﬂ“‘b’é’n‘i%"ﬂ?ﬁ)‘ix i s not
met hyl , | oweg,gpl kyl, al kenyl, aryl, heterocycle, benzyl or hydroxyl alkyl
‘when Ris an amdine ring (five-nenbered ring). 3 Use of a conpound. having

the formula R-A-X  whByds arinsiractute selekcted, fromh thel grop eonsisting @fi phenyl.or (CH, )
Gt oup consi st | ng BAPIHrA Bibherah tterein Bcring 5 eRgralysbFEREASHI eng 15
P e, S AR i g s A g
five-nmenbered het NYc@N| CF,, and owaratlugyone or nore heteroatons sel ected
fromthe group consist Lrt]i%epn];en%eresd he%grgcylr\lélicmrlinn%rhgiv&gtogg or more heteroatorns
selected from the group consisting of O, S, and N, wherein the
heterocyclic ring is substituted with a lower alkyl or a substituted phenyl
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, together with the nitrogen to
which they are bound jointly form a cyclic ring, wherein the cyclic ring is
a 3- to 7- membered alicyclic ring optionally having a double bond in the
ring,
a quinoline,
an isoquinoline,
4-cyclohexylphenyl, or
a cyclic ring, wherein the cyclic ring is 2 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:
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heterocyclic ring is substituted with a |ower alkyl or a substituted phenyl
group, a pyridine ring wherein the pyridine ring is optionally substituted
wi t h hal ogen, al kyl, NO2, CN, CF* OCH3, or NR R' where Rl and R2 are each

i ndependently H or alkyl, or RR and R together with the nitrogen to which
they are bound jointly forma cyclic ring, wherein the cyclic ringis -49 a
3- to 7- nenbered alicyclic ring optionally having a double bond in the
ring, a quinoline, an isoquinoline, 4-cyclohexylphenyl, or a cyclic ring,
wherein the cyclic ring is a 3- to 7-nmenbered _alicyclic ring optionally
havi ng a doubl e bond in the ring; Ajhs a strfure selected fromthe gr oup
consisting of the following structfres: (V) to a~tz/ tt t, s (V)

(VED .s 17, 5p_ and

oH

(Vi)

X is selected from the group consisting of hydrogen, allyl, cinnamoyi,
crotonyl, (CH)CeHs-4F, (CH,),C=CRR,, (CH,) C=CR,, (CH,)R,, and (CH,),CHRR,,
wherein n is from O to 6, R, is H, alkyl, or the same as R,, wherein R4 is described
above and R;s is alkyl, CN, COR,, or structures seiected from the group consisting of the
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X is selected fromthe group consisting of hydrogen, alkyl, cinnanoyl,
crotonyl, (CH2)C6H5-4F, (CH,)"C=CR1IR, (CH2),CaCR,, (CH),R, and
(CH).CHRX, whereinnis from0Oto 6, R is H alkyl, or the sane as R,
wherein R4 is described above and R5 is alkyl, CN, COR' or structures
selected fromthe group consisting of the following structures: IX X Y Xl
~Re | /[ 1 Xl XW-51 XIV XV XVI XVII XVIIl b N,and wherein Y is O S
or N, Rfollemdngstrugtwressach i ndependently the sane as R, as defined above, Rs
is alkyl, the sane as Re as defined above, or the same as R5 when Rs is
selected fromthe structures described above (1 X - XVIIIl); or enantioners,
di astereoi soners, or phEXnmaceutically acceptabl &salts thereof, for
preparation of a medicanent _for treating organ dangge selected fromliver
damage, |ung damage or Kidnéyndatrige. 4. ording to claim3
wherein the organ damage is iy g according to claim 3,
wherein the organ damageli s | &.according to claim 3,

R

o

pS

Xvil Xvil

\N

, and

wherein Y is O, S or N; R, and R, are cach independently the same as R, as
defined above, Rgis alkyl, the same as Ry as defined above, or the same as Rs when Rg is
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damage. 7. Use of a compound. having the formula RA-X: -52 wherein, Ris
H alkyl, allyl, phenyl, benzyl, or (CH ),R4, wherein tois fromO to 6,
and R4 is aring structure selected fromthe group consisting of phenyl,
napht hyl , and bi phenyl, wherein the ring is optionally substituted with one
to three substituents selected fromthe group consisting of hal ogen, alkyl,
N2, CN, CF" and | ower al koxy, a five-nenbered heterocyclic ring having one
or nor eséladtat framahs stronires desdribedabovi DO+ XIVIIBoorsi sting of 0, S, and N,
wherein the heterocyclic ring is substituted with a |ower alkyl or a
substit ut ed Mm%ﬂ&a&%%mma@ww%mv@h’sswi dine ring is
opti onajyeyespubstituted with halogen, alkyl, NG, CN, CF3, OCH3, or NR K
where R, and R2 are each independently H or alkyl, or R, and It. together
Wi th t héorngrepaagion b a mbdicdinértefor dihbitioy mecrodis Tattur oo mamedlilRvingng,
wherein the cyclic ring is a 3- to 7- nenbered alicyclic ring optionally
havi ng Beedofisheh inbihitiom the ring, a quinoline, an isoquinoline,
4- cycl ohexyl phenyl, or a cyclic ring, wherein the cyclic ring is a 3- to
7-menbered alicyclic ring optionally having a double bond in the ring;

8. Use of a compound. having the formula R-A-X: '

wherein,
R is H, alkyl, allyl, phenyl, benzyl, or (CH,) R4, wherein m is from O to 6,
and

R4 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, CF,, and lower alkoxy,

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 lower alkyl or a substituted phenyl
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, together with the nitrogen to
which they are bound jointly form a cyclic ring, wherein the cyclic ring is
a 3- to 7- membered alicyclic ring optionally having a double bond in the

a quinoline,

an 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: |
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Ais a structure selected fromthe group consisting of the follow ng
structures: A (V) A7 -53 (V) "oH St (VW) (XM s~ X is selected from
the group consisting of hydrogen, allyl, cinnanoyl, crotonyl, (CH2)C6Hs-4F,
(CH) GCRR (CH ) CzCR,, (CH).R, and (CH,).CHRR , wherein nis fromO
to 6, RB3is H alkyl, or the sane as R6, wherein R4 is described above and
R5 is alkyl, CN, COP, or structures selected fromthe group consisting of

the -54 following structures: I Xx CS Xl R | /1 O XII XIll I XIV XV
XVI o)
(VD)

Pl 1
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XVII XVIIlT and wherein Yis O Sor N R and R are each independently the
sane as R, as defined above, Rs is alkyl, the sanme as R4 as defined above,
or the same as Rs when R5 is -55 selected fromthe structures described
above (I X - XVII1); or enantioners, diastereoisoners, or pharmaceutically
acceptabl e salts thereof, for preparation of a nedicanent for inhibiting
necrosis factor a in a mammal having need of such inhibition. 8 Use of a
conpound. having the formula RRA-X: wherein, R is H alkyl, allyl, phenyl,
benzyl, or (CH,)J, whereininis fromO to 6, and R4 is a ring structure
selected fromthe group consisting of phenyl, naphthyl, and biphenyl,
wherein the ring is optionally substituted with one to three substituents
selected fromthe group consisting of hal ogen, alkyl, N2, CN, CF' and

| ower al koxy, a five-nenbered heterocyclic ring having one or nore

het eroatons selected fromthe group consisting of 0, S, and N, wherein the
heterocyclic ring is substituted with a |ower al kyl or a substituted phenyl
group, a pyridine ring wherein the pyridine ring is optionally substituted
wi t h hal ogen, al kyl, NO2, CF,, OCH,, or NRRR2, where Rl and R2 are each

i ndependently H or alkyl, or R and R2 together ;sdth the nitrogen to

X is selected from the group consisting of hydrogen, allyl, cinnamoyl,
crotonyl, (CH;)CsHs-4F, (CH,),C=CRR,, (CH,),C=CR,, (CH,),R,, and (CH,) CHRR,,
wherein n is from 0 to 6, R, is H, alkyl, or the same as R,, wherein R4 is described
above and Rs is alkyl, CN, COR,, or structures selected from the group consisting of the

following structures:

IX X

" Y
_r 2
' ¥ // /,

X1 o Ry

X1l X |

~ £

P
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whi ch they are bound jointly forma cyclic ring, wherein the cyclic ring is
a 3- to 7- nenbered alicyclic ring optionally having a double bond in the
ring, a quinoline, an isoquinoline, 4-cyclohexylphe nyl, or a cyclic ring,
wherein the cyclic ring is a 3- to 7-nenbered alicyclic ring optionally
having a double bond in the ring; Ais a structure selected fromthe group
consisting of the following structures: -56 ~1240;4 (VI) ..c H -57 and X
is selected from (XEVgr oup cdﬁﬁistlng of hyW¥den, allyl, cinnanoyl,
crotonyl, (CH2)C6H5-4F, (CH,),CCRR, (CH).CaCR', (CH),R, and

(CH, )_CHR6R,, wher ei kyl, or the sanme as R,
wherein R4 is describ above and R \s al kyl, or structures
selected fromthe }Qg sffructures: IXx Y O
Re 1| /

wherein Y is O, S or N; R, and R, are each independently the same as R, as
defined above, R is alkyl, the same as R4 as defined above, or the same as Rs when R is
“selected from the structures described above (IX — XVHI); or
| enantiomers, diastereoisomers, or pharmaceutically acceptable salts
thereof,
for preparation of a medicament for inhibiting inducible nitric oxide synthase (iNOS) in
a mammal having need of such inhibition.

9. Use of a compound. having the formula R-A-X:
wherein,
R is H, alkyl, allyl, phenyl, benzyl, or (CH,) R4, wherein m is from 0 t0 6,
and
R4 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, CF,, and lower alkoxy, |
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 lower alkyl or a substituted phenyl
. group,
a pyridine ring wherein the pyridine ring is optionally substituted
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XIl Xl -58 XIV XV XVl -Z~b ;b XVII XVIII N and wherein Yis O S or N
R, and R, are each independently the sane as R as defined above, Rs is

al kyl, the sanme as R4 as defined above, or the sanme as RS when Rs is
selected fromthe structures described above (1 X - XVIIIl); or enantioners,
di astereoi soners, or pharnmaceutically acceptable salts thereof, for
preparation of a nmedicanment for inhibiting inducible nitric oxide synthase
(NOS) in a nammlwnﬂnlmlogpnnmkgﬂ NO,s(BthB;I.HDG mrNRR,,%ﬂeﬁ; aad@emnound

having the forrmula R A- X R.is yl hen benzyl, or
(O ) Ra wher of 1 eagh Idepsghity BLAvialby,pr ot & sﬁ?ﬁb@bﬁﬁmﬁsew oct ed
fromthe group co & n the
ring is optionall Wsl&{)gl??t ut e‘giil #ﬁﬂgr{g&p?%%g? l%stl tuer?cs se ect ed from

the group consi st iarfy tof7- neembgeed alizlytdjd ring dffonailiy haviny acduiblecvand inlktheoxy, a
five-menbered heterocyclic ring having one or nore heteroatons selected
fromthe group co®®sting of 0, S, and N, wherein the heterocyclic ring is
substituted with a Iomqrq‘ﬂdfmg’ or a substituted phenyl

an 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:




group, a pyridine ring wherein the pyridine ring is optionally substituted
-59 with halogen, alkyl, NO2, CN, CF,, OCH, or NR R, where RR and R2 are
each independently H or alkyl, or R and R, together with the nitrogen to
which they are bound jointly forma cyclic ring, wherein the cyclic ring is
a 3- to 7- nmenbered alicyclic ring optionally having a double bond in the
ring, a quinoline, an isoquinoline, 4-cyclohexylphenyl, or a cyclic ring,
wherein the cyclic ring is a 3- to 7-nenbered alicyclic ring optionally
having a double bond in the ring; Ais a structure selected fromthe group
consisting of the followng structures: M 4 112 ox p ~) S,,i N 6Q and
X is selected fromthe group consisting of hydrogen; allyl, cinnanoyl,
crotonyl, (CH2)CBHs-4F, (C,)aC-CR R, (CH). CR, (CH )ARs, and
(CH, ) SCHRA,

X is selected from the group consisting of hydrogen, allyl, cinnamoyl,
crotonyl, (CH;)CsHs—4F, (CH,),C=CR R,, (CH,),C=CR,, (CH))R,, and (CH,),CHRR,,
wherein n is from 0 to 6, R, is H, alkyl, or the same as R,, wherein R4 is described
above and R is alkyl, CN, COR,, or structures selected from the group consisting of the

.4 X

N Y

0 O
X1

Ry

following structures:
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wherein nis fromO to 6, R is H alkyl, or the sane as it, wherein R4 is
descri bed above and R5 is alkyl, CN, CORB, or structures selected fromthe
group consisting of the. following structures: IXx \ v AZ XI R 1 / 1 0
-61 XII XIIl ODOCl XIv XV XVI XVII XVIIl -"-"N N and wherein Yis 0, S or
N, R and R, are each independently the sane as R, as defined above, Ra is
aryl, the sane as R4 as defined above, or the sane as Rs when Rs is

sel ected fromthe Xiluctures descriXEH above (I X - XV13l); or enantioners

di ast ercoi soners, QI Mece tically ac el Alts thereof, for
preparation of a megrcanmsy ¢rpxi de anion radicals in a

o
Ey S
A A5

wherein Y is O, S or N; R, and R, are each independently the same as R, as
defined above, Rg is alkyl, the same as R4 as defined above, or the same as Rs when Rs is
selected from the structures described abave (IX — XVHI); or

enantiomers, diastereoisomers, or pharmaceutically acceptable salts thereof,
for preparation of a medicament for inhibition of superoxide anion radicals in a mammal
having need of such inhibition which comprises administering to a mammal in need
thereof a therapeutically effective amount of a compound as specified in the above
formula R-A-X.

10. A use according to any of claims 3- 9 wherein said compound is of Formula
11.  Use of naltrexone for preparation of 2 medicament for use in the treatment of
infections caused by hepatitis B virus and liver damage caused by hepatitis C virus,
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10. A use according to any of clains 3- 9 wherein said conpound is of
Formula V. 11. Use of naltrexone for preparation of a nedicanent for use in
the treatnment of infections caused by hepatitis B virus and |iver danage
caused by hepatitis Cvirus. -62 conditions selected fromthe group

consi sting of organ damage, and di seases associated w th superoxi de anion
radi cal s, TNF-a, or i NOS. (Based on original claim?25) 12. Use of

dext r omet horqohditiorsrselected fhom thergeoupfconsisting ofdrgamsiamagayedd diseyses assogidedran

hydrochl ori de,, and 3-hydr oxy- norphi nan. rochloride for. eparation of a
medi cament O FPEREif g MJ&@"&&EQ‘E@@“*@%‘P’?@C )C virus, and
conditions selected fromthe group consisting of, organ danage and di seases
associ ated with superoxide anion radical, TNF-a, or i NOS 13 Use as clai ned

in either of,clai r 12 in which said canpound i farnul ated for oral
i ni ot rat 1, - 100 Qicdenbmfhorshatio fre. 5 e S RcaRogs Tefiottn ) o i ch
sai d conpoungorphinah®iyitochloside f ROk hdtphih Hydfdchidride for 15. Use as
claimed in any of clainms 11-15 whereinthe organ damage is |liver danage.
16. Use as direparatipn of aumedicament forixeating infections caused hp itin Boerfaige is | ung

danmage. 17. s, ¢l gi.ned i,n of,clains 11-14 erei R the orbgan damage
e ey (IR n{lRS sBallinBene pfbuf Sonsiithie of ) farigl 0%, 129
medi cament iﬁs&@es%smﬁﬁﬁﬂiﬁ%ﬁﬁ&@ﬂh@aﬁ@ﬂﬂﬁ@!,iw-ﬂ,bf‘iNGS|eaSt one ot her

t herapeutic agent selected fromthe group consisting of antibiotics,
antimcrobials, antivirals, vaccines, and

13 Use as claimed in either of claims 11 or 12 in which said compound is
formulated for oral administration.

14.  Use as claimed in either of claims11 or 12 in which said compound is

formulated for parenteral administration.

15.  Use as claimed in any of claims 11 - 15 wherein the organ damage is liver
damage.

16.  Use as claimed in any of claims 11 — 14 wherein the organ damage is lung

damage.

17.  Use as claimed in any of claims 11 — 14 wherein the organ damage is
kidney damage.

18 Use as claimed in any claims 11 -14 wherein the medicament is to be
administered in combination with at least one other therapeutic agent selected
from the group consisting of antibiotics, antimicrobials, antivirals, vaccines, and

interferons.

19.  Use of a compound selected from 3-methoxy-17-allylmorphinan
hydrobromide, 3-methoxy-17-benzylmorphinan hydrobromide, 3-methoxy-17-(trans-
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interferon. 19. Use of a conpound sel ected from 3-net hoxy-17-al |yl nor phi nan
hydr obr om de, 3-net hoxy-17-benzyl nor phi nan hydr obr om de,

3-met hoxy-17-(trans- -63 ci nnanyl benzyl ) nor phi nan hydr obr om de,

3- met hoxy- 17-acet yl - nor phi nan, and enantioners, diastereoisoners, and
pharmaceutically acceptable salts thereof. For preparation of a nedi canent
for treatment of viral infection caused by hepatitis B virus and |iver

damage causedniimyIbayl)idotpHinat Oy&os}&mmn@ -ﬁﬁh&%ﬂf‘:ﬂ hizdhld@ 9roup

consisting , orgdn damage and di seases associ ated wt er oxi de ani on
radical s , Tedaatomers, NMBDMeandc;ihaamnpmuycaoh@nblgsalmhdrwfnﬁma R- A- X

e e e U Sy BN
of phenyl, thﬂvcr&llﬂa%é'oﬁhﬁa% pﬁkﬂfsft': Qirbd\6 doh Hng? &’1% Phlie
strtu e ro

substltuted wth one to three su ents sel ect e group
consi sting cfrouptapisting abkgan damige, andilised3es asseciatet] owitr supktoaide, anion
from the or JAeEsnERELAry BIOS. & 'and N wherein the heterocyclic ring is
substituted wth a | ower aIkyI or a substituted phenyl group, a pyridine
ring wherein the pyridine ring is optionally substituted wth hal ogen,
al kyl, NOL, 20N, GFse¢odf@<®mpoundiRiving thdformuldiR-AX: R2 are each i ndependently
H or al kyl, éﬂkngh,and R together with the nitrogen to
R is H, alkyl, allyl, phenyl, benzyl, or (CH,) R4, wherein m is from 0 to 6,
and
R4 is a ring structure sélectcd 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, CF,, and lower alkoxy,
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 lower alkyl or a substituted phenyl
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, together with the nitrogen to
which they are bound jointly form a cyclic ring, wherein the cyclic ring is
a 3- to 7- membered alicyclic ring optionally having a double bond in the
ring,
a quinoline,
an isoquinoline,
4-cyclohexyiphenyl, or
a cyclic ring, wherein the cyclic ring is a 3- to 7-membered
alicyclic zing optionally having a double bond in the ring;
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whi ch they are bound jointly forma cyclic ring, wherein the cyclic ring is
a 3- to 7- nenbered alicyclic ring optionally having a double bond in the
ring, a quinoline, an isoquinoline, 4-cyclohexylphenyl, or a cyclic ring,
wherein the cyclic ring is a 3- to 7-nenbered alicyclic ring optionally
havi ng a double bond in the ring; -64 Ais a structure selected fromthe
group consisting of the followng structures: (V) to (VI) QOMi -65 and
X is selected fro ishe siruntpe celestedt from the group cmasisting lof [the doliosingoy | |
crotonyl, (CH2)C6Hs-4F, (CH )"C=CR, R' (CH,),CCR3, (CH )"R5, and

(CH,),, CHRcR® #feinnis from0Oto 6, R is H alkyl, or the sane as R'
wherein R4 is described above and R5 is alkyl, CN, COR' or structures
selected fromthe group consisting of the followi ng structures: IX X\ Y\

VD

(viD) ,
A, Iy
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-1 7, A/ Xl R 0 Xl XIlIl D-66 xiv xv XVI xvu xvf "4N ,and wherein Y
is O Sor N R6 and R, are each independently the sane as R, as defined
above, Rs is alkyl, the same as R, as defined above, or the sane as Rs when
Rs is selected fromthe structures described above (I X - XVIIIl); or
enantiomers, diastereoisoners, or pharnmaceutically acceptable salts for
preparation of a nedicanment for treating septic shock, provided that the
structure forrmula of Ais not V and VI wherein Ris sinple al kyl, alkenyl,
cycl oal kyl, and X = sinple al kyl al kenyhnet hyl ene, benzyl, aryl methyl,
conprising admnistering to a subject in need thereof a therapeutically
effective anount of a conpound of the above formula R-A-X -67

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

X X
\Y Y‘
< _J R
XI Ay
|
(o]
X1I X1
'~ /
T~
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Ay Ay A5

Xvii XVl

\N

, and

wherein Y is O, S or N; R, and R, are each independently the same as R, as
defined above, Rgs is alkyl, the same as R4 as defined above, or the same as R;
when Rs is selected from the structures described above (IX - XVIII); or
enantiomers, diastereoisomers, or pharmaceutically acceptable salts

for preparation of a medicament for treating septic shock, provided that the
structure formula of A is not  Vand VI ‘wherein R is simple alkyl, atkenyl,
cycloalkyl, and X = simple alkyl alkenylmethylene, benzyl, arylmethyl,
comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of the above formula R-A-X.

-67 -



