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o weai (57) Abstract: The present invention describes novel nitrosated and/or nitrosylated cyclooxygenase 2 (COX-2) inhibitors and novel
( v compositions comprising at least one nitrosated and/or nitrosylated cyclooxygenase 2 (COX-2} inhibitor, and, optionally, at least one
*{\..;'-;_ 7 compound taht donates, transfers or releases nitric oxide, stimutates endogenous synthesis of nitric oxide. elevates endogenous levels

7 of endothelium-derived relaxing factor or is a substrate for nitric oxide synthase, and/or optionally, at least one therapeutic agent, such
as, steroids, nonstervidal antiinflammatory compounds (NSAID), 5-lipexygenase (3-LO) inhibitors, leukotriene B4 (LTB4) recepior
antagonists, leukotriene A; (LTAL) hydrolase inhibitors, 5-HT agonists, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) in-
hibitors, H, antagonists, antineoplastic agents, antiplatelet agents, decongestants, diuretics, sedating or non-sedating anti-histamines, -
~~. inducible nitric oxide synthase inhibitors, opioids, analgesics, Helicobacter pylori inhibiters, proton pump inhibitors, isoprastane
inhibitors, and mixtares thereof. The present invention also provides novel compositions comprising at least one parent COX-2 in-
hibitor and at least one nitric oxide donor, and, optionally, at least one therapeutic agent. The present invention also provides kits and
methods for treating inflammation, pain and fever; for treating and/or improving the gastrointestinal properties of COX-2 inhibitors;
for facilitating wound healing; for treating and/or preventing renal toxicity; and for treating and/or preventing other disorders resull-
ing from elevated levels of cyclooxygenase-2.
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BACKGROUND OF THE INVENTION

Nonsteroidal anti-inflammatory compounds (NSAIDs) are widely used for
the treatment of pain, inflammation, and acute and chronic inflammatory disorders
such as 63teoarl:hriﬁs and rheumatoid arthritis. These compounds inhibit the

 activity of the enzyme cyclooxygenase (COX), also known as prostaglandin G/H
synthase, which is the enzyme that converts arachidonic acid into prostanoids. The
NSAIDs also inhibit the production of other prostaglandins, especially
prostaglandin G,, prostaglandin I-L and prostaglandin E,, thereby reducing the
prostaglandin-induced pain and swelling associated with the inflammation
~process. The chronic use of NSAIDs has been associated with adverse effects, such

as gastrointestinal ulceration and renal toxicity. The undesirable side effects are
also due to the inhibition of prostaglandin in the affected orgah. '

Recently two isoforms of cyclooxygenase, encoded by two distinct genes
(Kujubu et al, . Biol. Chem., 266, 12866-12872 (1991)), have been identified - a
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SUMMARY OF THE INVENTION
' The present invention provides novel nitrosated and/or nitrosylated COX-2
inhibitors, which are COX-2 inhibitors linked to at least one nitrogen monoxide
group (NO), and/or at least one nitrogen dioxide group (NO,) (i.e., nitrosylated
and/or nitrosated group, respectively). The resulting compounds are potent
analgesi;:s, have antiinflammatory properties and have an unexpected potential for
facilitating wound healing. The novel compoundé also have unexpected properties
in the treatment and,/ or prevention of renal toxicity. The COX-2 inhibitors can be
‘nitrosated and /or nitrosylated through one or more sites, such as oxygen
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on the di y£ov gﬁ?éd AU RIr3tr8édrad), Bhd at ﬁa&tor@rt@nipdtﬁ-@l&hhe&mdd or -
nitrosyl ated I nhibrtor and at” | east_one nitrig '
transfers or releases nitric oxide as a charged species, i.e., nitrosonium (NO") or
nitroxyl (NO-), or as the neutral species, nitric oxide (N Os), and /or stimulates
endogenous production of nitric oxide or EDRF i vivo and/or is a substrate for
nitric oxide synthase.
Yet another aspect of the invention‘provides compositions comprising at
" least one COX-2 inhibitor that is substituted with at least one NO and/or NG,
group (i.e., nitrosylated and/ or nitrosated), and, optionally, at least one compound

that donates, transfers or releases nitric oxide as a charged species, i.e., nitrosonium
(NO" or nitroxyl (NO-), or as the neutral species, nitric oxide (NOs), and/or
stimulates endogenous production of nitric oxide or EDRF in vivo and/or is a
substrate for nitric oxide synthase, and, optiona]:ly, at least one therapeutic agent,
including but not limited to, steroids, nonsteroidal antiinflammatory compounds
(NSAID), 5-lipoxygenase (5-LO) inhibitors, leukotriene B, (LTB,) receptor
antagonists, leukotriene A, (LTA,) hydrolase inhibitors, 5-HT agonists, HMG CoA
 inhibitors, H, antagonists, antineoplastic agents, antiplatelet agehts, decongestants,
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- oxi de donor reduces the gastrointestinal distress induced by COX-
inhibitors. A nitric oxide donor is a conpound that cont ai n§3alu|¥|3q0i4c

oxi de nmoi ety and which releases or chemcally transfers nitric oxide to
anot her nolecule. Nitric oxide donors include, for exanple, :
S-nitrosothiols, nitrites, nitrates, N-oxo-N nitrosam nes, and substrates
- of the vagwicpusstesozynes of nitric oxide synthase. Thus, HEI)’U‘&KB:‘JS@!SpeCt of
-the invention provides conpositions. conprising at |east - one COX -2
inhibitor that is substituted W|th at | east one NO and/or NO2 group (i.e.,

trosyl ated. and t rosat d at |east. onat

[\ inor stichaPdatag oF O pEAE AT E PRI FRE Bl Sineade B0,
NO* | { pimpdnhibit

(NOY) OfnhiflithL BploiddiQrligesics %lkmcﬂaﬁ#ﬁbﬂ InSBAGHS Protomt prnpdrhiboEaO*) |

-and/or S ous production of nitric-oxide or EDRF in vivo
and/ ot mmosmhehtmb@ﬁomdﬂl&hlﬁc oxi de synthase. Yet another aspect of the

invention pr ﬁ cégr% t{'d?@%gﬁ’%wéﬁ& o }mng @nsﬁiﬁ@tw 2 inhibitor

that is. sub one group .(i.
ni tg osybafe@ﬁ:a&dz@}(-mmmaﬁtaed)at lwdpnepmmpnahayhamomaéasttra@n&r&gtrpound

t hat donat €s, transfers or,  rel eases nitric oxide char es,
e, nieleasssmitiia 0’(1&@5 o g R5es, i g TNG ) SR AP TRRFAC

nitric E%&é itrfd il @U@S),@ﬁd%ﬁm&ldté@dwdg@buef nitric
oxi de or I N VIV and/or is a su stcyatefor nltrlc oxi.de s nthase

and,. opprodad:tliqqofamhll@%ﬂe@ﬁ@%néﬁ substrafe FRERIEC Bfdenot. 1imited

L, 55 D, o G S T Sl

anicagomus,tsterdx@ hohsﬂeamda]/hﬁt(i:ﬂ.ﬁ@mm}mymomp@m SAMS), Sdipaxygepasest s, HVG

- agent s ?swdﬁ@miwgﬁ@@g %@g@@&% B@%@O@'ﬂfur etics,

sedat i ng, oI%Qé‘uﬁﬁE‘i%ﬂsf&I—Hfﬁ o:ﬁsts,t]':éIM@@bA irﬂdbm:bjﬁ,mﬁagomswﬁl de synthase
i nhi bitors, oploids, anal gesics, Heli c bact er I nhi ors ot on
© puip i nantingeples hcasqﬂﬁ@!sgak?édﬁh &‘#&m{) éﬁ}‘?%léﬁ %ﬁlﬂt‘ﬂgr" F QR

embodi meph ?Eslﬁ@ms il 8aRkibitors) dpidids,ent COX- 2
i nhi bi tor a X{tﬂg onehconpo%ﬁgﬂ?kblgtﬂe nat es; trénsf s or releases
ni 1§ i c analfesits, Helirobuctye tylgyidnliibitors, peotonprump sahibiters, OPFo®aNei t r oxy!

(NO), .Eéla%thegtrlﬁg al species, nitric oxide (NO, and/or. stimlates

endogen of nitrie oxide or EDRF in-vivo and/or is a
~ substrate f OYetanBﬁieP e%éhlg% embodiment provides methods for treating

and/or prevenhng inflammation, pain and fever; for treating and/or improving -
gastrointestinal properties of COX-2 inhibitors; for facilitating wound healing; for
26 . treating and/or preventmg renal toxicity; and for treating and/or preventing COX-
2 mediated disorders (i.e., disorders resulting from elevated levels of COX—Z) ina
patient in need thereof which comprises administering to the patienta
~ therapeuitically effecuve amount of at least one nitrosated and /or mtrosylated
COX-2 inhibitor compound, and, opt;onaliy, at least one compound.that_donates,
"5 transfersor releases nitric oxide as a charged spécies, Lé., nitrosonium (NO*) or
' nitroxyl o |
"~ {NO), or as the neutral species, nitric oxide (NOe), and/or stimulates _endogenoué
- _ _i:.rbdu_ctiox_x of nitric oxide or EDRF in vivo and/or is a substrate for nitric oxide
N * syrithase and /or stimulates endogenous .prod'uction.of NO or EDRF in vive and /or
3_,6 is a substrate for nifric oxide synthase (i.e., NO donors). The'method can optionally -
further comprise the administration of at least one therapeutic agent, such as, for
example, steroids, nonsteroidal antiinflammatory compounds (NSAID),
lipoxygenase (5-LO) inhibitors, leukotriene B, (LTB,) receptor antagonists,
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synthase, and, optionally, at-least one therapeutic agent, ingluding but
not limted io to,. steroids; nonsteroidal anfl i nfl ammat ory

_(NSAID), 5-1ipoxygenase .(SAO inlubitors, |leukotriene B,(LTBj receptor
ant agoni sts, |eukotriene A (LTA;) hydrolase inhibitors, 5-HT agonists,
HMG CoA i nhibitors, H2 antagonists, antineoplastic agents, antiplatelet
.agents, degigsemtants, diuretics, sedating or non- ‘sedat iP€Fars0d/BI0E4 ani nes,
i nduci ble nitric oxide synthase inhibitors; opioids, 15 anal gesics, .

Hel i cobacter. pylori inhibitors, proton purrp i nhibitors, isoprostane

DL s A4 i iRRRHIRS cEo B S pRy 9" oy oo, et hods
> and/or i gtg\nm C}%é&i;%@ G{?glrd@tohf) mgbitbﬁrgana?smszs  iantinboplastic f or

facilitatin heal’i ng; treatin or prevent!sgg renal

t oxi ci tylgemsdarftquaﬁelﬁagewg mﬂS@tW§M¢% Faer s
(Le. disorders faviuhid Rl o S%zﬁﬁ%%g%ﬁlﬁi‘cﬁfssogfm@%h 52 patient in

Teed th conprises a ring to the patiemt

 t hey ape Mdligstattyr: d’iréh'tlubmomnpmﬁon plingt nﬁdamrsmepmstamsahlbdomandr
nitrosyl at éd X- %g or co ound and, optionally, at |east one
conpoundmlm¥ﬂ¥9€ﬁ?§tr@‘§'m Srcé'ﬁéff‘ °or releases nitric oxide as a charged

. Speci es,, (%( Mrﬂlﬁm&}utﬂ;symatédw 2x£|mleors,radnﬁalstdm1g1eut ral
’ ni tr| C | de

: d/ t | ate yduct f
SRR wyh@%@%&%%ﬁb”&o%eﬁﬁé& Vi, PR o
: th

and as 180Gl o %}%@% or n|tr| C oxl g&gt&ﬁal @r@@u&&g@t&% nor8)

“and/ or 's a su e synt NOdonors) The

- meidrod Qdmm.htemfgaﬂuhpsaﬁedmﬂéormtmyﬂdedﬂ@(mtgﬁ NQeoners and | east one

ant | | ni Hasirge e”tm“ﬁh@fm@%ﬁ AR MEI SR ABRBER R,

| eukot r igeftfe dbndrk, A /og deRhpeutind taiﬂse ac&nﬁasténd@/sepefmmr&mss?os
PCT/ USOO/ 35013 | eukot riene A é‘ dr ol ase {nhi bi tLﬁ:} HTfﬁﬁom st s,
3- hy dr oXpmpongBtsinfithe sATaf GPmER FF?%% ORe ORFRBRRATR CFBY%

ant agoni ers@Ntineoplastic agents, antiplatelet agents, decongestants,

diuretics, sedating or non-sedating anti histamnes, i nduci bl e nitric
‘oxi de synt hasémoi:hoh|dampb§mt®|dﬁo¢lé§f0‘é@él%%§‘?4§§°f‘Beaﬁ@gl cobacter pyl ori

b Ol arr Pl S B T ADEDE W Setirlg B0 AR S0 AR e p¥ioinBthnar Xt ur es
properties of COX-2 inhibitors; for facilitating wound healing; for treating and for
| preventing renal toxicity; and for treating and/or preventing other cyclooxygenase-
2 mediated disorders comprising administration of at least one parent COX-2
20 - inhibitor and at least one nitric oxide donor, and, optionally, at least one

,..Q

therapeuuc agent.
Yet another example embodiment provides kits comprising at least
one nitrosated and/or mtrosylated COX-2 mlubltor, and, optionally, at least one
compound that donates, transfers or releas&s nitric oxide as a charged species; Le.,
25 nitrosonium (NO") or nitroxyl (NO-), or-as the neutral species, nitric oxide (NOs),
and/or stimulates endogenous production of nitric oxide or EDRF in vivo and/ oris
a:substrate for nitric oxide synthase. The kit can further comprise at least one
- therapeutic agent.. The mtrosated and/or mtrosylated COX-2 inhibitor, the.rutnc
oxide donor and/or therapeutic agent, can be separate components in the kit or can
30 be in the form of a composition in one or more pharmaceutically acceptable
carriers.
Yet another example embodnnent provides kits comprising at least

one parent COX-2 mhibztor and at least one compound that donates, transfers or
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admi ni stering nitrosated and/or nitrosyl ated COX-2-inhibitors, 23 JuL 200k
adm nistering nitrosated and/or nitrosylated COX -2 inhibitors and NO

donors,__Aadm ni.st eLis ' / ity arpst iNLYDi t or s
and théP%ﬁ%%%@%‘é%ﬁ? sas aoc;l (&253}%8%9 ’?f%’r@#ﬁgﬁﬁgt ed ax%?/%éc?l (rwdt)r)_bsyl at ed
COX - 2 drrRithé hentyal Sy@cidewitric axide (NQ) arcstiyalates endogemous t rosat ed
and/or nitrosylated COX-2 inhibitors, nitric oxi.d ONOrS, . ., or
therapél!?ﬁ@c%%ﬁggl@‘éﬁ’oéé %ﬁ#é’f@%&néé&é}sa? %W?r&ge %g s o‘#ents of the.
sane CQURARishi Phe kit GRFufthePBsApPBaRTRES I lerdpaticapent The paentiers.
Anot her exarrp'l e enbodi nent provides nethods for treating inflammuation, pain

and f eyEOX-Z whibiteratherjtraaaxide domer andfer thesapeuticagent. canbsePA G per ti es

of COX -2 inhibi A fraGl. j e ToNIA teati ng and/ or
preve ntqoggaqrbeﬁl% frﬁf(l)x)% |két| ‘E@‘r‘ma% ghftg% ﬁ#rﬂg gf %ﬁgﬁg)régﬁglrﬂ %S)en\? eér%{?%geeot her .
cycl oo ts cepttablediasmierser s conpri sing administration of at |east
one parent COX-2 20 inhibitor and at |east one nitric oxide donor, and,
optional ly, at |eas angapbd@raRGHEdeht BYGTHon, tte @ PRIVIRI Loodifdufd 6fbodi ment
provides kits conprising at l.east one nitrosated and/ or nitrosylated COX-2
i nhi bi t or forawdy (IBphtor ephbimaceutically aceptahle salt dasgedund t hat donates, transfers
or releases nitric oxide .as a charged species; i.e., nitrosonium (NO}
or nitroxyl (NO); or as the neutral species, nitric oxide (NO), . and/or
stinmul at es endogenous productiggn of nitric oxide or EDEF in vivo and/or is
a,substrate for. nitric oxide syrihz- The kit can further conprise at

| east one therapeutic agent.. i sated and/ or nitrosyl ated COX-2
inhibitor, the nitric oxide dong pbr t herapeutic agent, can be
separat-e. conponents in the kit of i Z&he formof a conmposition in
one or nore pharmaceutically acceptable cagriers. Yet another exanple
enbodi nent provides kits conprising at ; _
at | east one conpound that donates, transflers gr 7 23 JUL 2004 rel eases
nitric oxide as a charged species, i.e ni tr&soni um {ND') or nitroxyl

(NGO ), or as the neutral species, nitric oxide (NO ), and/or stinmulates
endogenougy pEnduction of nitric oxidelldr EDRF in vivo and/eor is a
substrate for nitric oxide synthase. The kit can further conprise at |east
one therapeuti R'&gent. The parent COX-2 inhibitor, the nitric oxide donor

and/ or therapeutic ?g}e'nt can be separate
- ' a) -S(0),-CHs;

(b) -S(0)-NR¥D");

(c) -S(0) N(D")-C(0)-CF;
(d)-S(0)-(NH)-NH(D";

(e) -S(0)-(NED-N(D')-C(0)-CF3;
(f) -P(O)(CH3)NH(D"); |
() -P(OX(CHs)y; -

(h) -C(S)-NH({D");

(1) -S(O)YNE)CH3;

() -P(O)(CH3)OD'; or

(k) -P(O)(CH;)NH(D");

Rlis:
(a) lower alkyl;
(b) cycloalkyl;
(c) mono-, di- or tri-substituted phenyl or naphthyl, wherein the
substituents are each independently:

(1) hydrogen;



conponents in the kit or can be in the formof a conmposition in one or &Rre
phar maceutically acceptable carriers. In an aspect of the prese L 2

i nvention, there is provided a conpound of forrmula (Ill),, or a
pharmaceutically acceptable salt thereof wherein: R is: RZis: Il (a)

-S(0Q 2-CH3; (b) -S(0)2- N@g@% (¢) -S(0)2-N(D)-C(O-CF3; (d) -
-S(O -(NH) -NH(D ); (e) NH) -N(D' ) -(0)-CF3;- () -P(O (CH)NH(D );

(9) -P(O(CH3)2; ((h) -GEpaikdki;D ); (i) -S(O(NH)CH3; (j) -P(O(CH3) DD ;
or 112 subst tut ot phonyi CORBEEL ™ Mher ol n the substituents are each
i ndependently: (1) hydrogehCN) 2 3 JUL 2004 (2) halo; (3) al koxy; (4)
al kylthio; (5) CN, (6) haloalkyl; (7) lower alkyl; (8) N3; (9 -CX2D
(6) haloalkyl;
(N lower alkyl;
(8) N3;
(9) -CO.D';
(10) -COy-lower alkyl;
(1) HCR)RY)-OD';
(12) {(CR*)(R®)),-O-lower alkyl;
(13) lower alkyl-CO,-R> ;
(14) -OD';
(15) haloalkoxy;
(16) amino;
(17) nitro;
(18) alkylsulfinyl; or
(19) heteroaryt; -
(d) mono-, di- or tri-substituted heteroaryl, wherein the heteroaryl is a
~ monacyclic aromatic ring of 5 atoms, said ring having one heteroatom which is S, O, or
N, and, optionally, 1, 2, or 3 additional N atoms; or the heteroaryl is a monocyclic ring of
6 atoms, said ring having one heteroatom which is N, and, opfionally, 1, 2, 3, or 4
»additional N atoms; wherein the substituents are each independently:
(1) hydrogen,;
(2) halo,
(3) lower alkyl,;
(4) alkoxy;
(5) alkylthio;
(6) CN;
(7) haloalkyl;
(8) N;
(9) -CR)R)-0D';
(10) -CR*)R®)-O-lower alkyl; or

Do



(10) -C®@2-lower alkyl; (11) -(C(R5)(R6))Z OD1; (12) -(C(RS)(R6)} 3-MmuU 3War
al kyl;  (13) lower alkyl-CO2-R5 ; (14) -0OD1; (15) hal oal koxy; (16) am no;
(17) nitro; (18) alkylsulfinyl; or (19) heteroaryl; (d) nono-, di- or
tri-substituted heteroaryl, wherein the heteroaryl is a nonocyclic
aromatic ring of 5 atons, said ring having one heteroatomwhich is S, 0, or
N, and, optionally, 1, 2, or 3 additional N atons; or the heteroaryl is a
nonocyclic ring of 6 atoms, said ring having one heteroatomwhich is N,
and, optionally, 1, 2, 3, or 4 additional N atons; wherein the
substituents are each i ndédenbeimlfinyl( 1) hydrogen; (2) halo; (3) |ower

A 9 K Gl L 1 e (2

al kyl sul finyl; (e) bepzaR¥tetoaryl which includes the benzo fused anal ogs
of (d); (f) -NR1O ngl-ﬁﬁz -'SR11; (h) -OR 1, (i) -R"; 0) alkenyl;
(h)-OR';
@ -R';
() alkenyl;
(k) alkyny'; |
() unsubstituted, mono-, di-, tri- or tetra-substituted cycloalkenyl, wherein-
the substituents are each independently: |
(1) halo;
(2) alkoxy;
(3) alkylthio;
(4) ON;
(5) haloalkyl;
(6) lower alkyl,
(D N3;
(8) -CO.D';
(9) -COs-lower alkyl;
(10) -CR™)R")-OD';
(11) -CRP)(R)-O-lower alkyl;
(12) lower alkyl-CO,-R" ;
(13) benzyloxy;
(14) -O-(lower alkyl)-CO,R";
(15) -O-(lower alky)-NR*? R" ; or
(16) alkylsulfinyl;
(m) mono-, di-, tri- or tetra-substituted heterocycloalkyl group of 5, 6 or 7
- members, or a benzoheterocycle, wherein said heterocycloalkyl or benzoheterocyéle has
1 or 2 heteroatoms selected from O, S, or N and, optionally, a carbonyl group or a
sulfonyl group, and wherein said substituents are each independently:
(1) halo;

ob



(k) -al kynyl; (1) unsubstituted, nono-, di-, tri- or tetra-substitugng[_zm*
cycl oal kenyl, wherein the substituents are each independently: (1 héfo;
(2) al koxy; (3) alkylthio; (4) CN, (5) haloalkyl; (6) |ower alkyl; (7)
N3; (8) -C2D; (9) -C02-lower alkyl; (10) CRI2)(RI3)_OD; (i i)
_C(RI2)(RI3)-OClower alkyl; (12) lower alkYl -C02_RI2 (13) benzyl oxy; (14)
-0-(1Oner al kYl)-C02R 12; (15) O (lower alkyl) NR12 R 13 ; or (16)

al kylsul finyl; (m nono-, di-, tri- or tetra-substituted heterocycl oal kyl
group of 5, 6 or 7 menbers, or a benzoheterocycle, wherein said

het er ocycl oal kyl ‘or benzof®tlewaoajicile has | or 2 heteroatons selected from
0, S or N and, optionall&; g{caybonyl group or a sulfonyl group, and
wherein said substituents@X¥Zch i ndependent|y: (1) halo: 8b 2 3 JUL 2004
(2) lower alkyl; (3) al kpg¥lkdo: al kyl thio; (5) CN; (6) haloalkyl; (7)
N3; (8) -C(R)(R13)-0D ; 5))C1\-IC(R12)(RI3)-OIower al kyl ; or

(6) haloaikyl;

(7) Na;

(8) -CR™)R")-OD';

(9) -CR™R®)-0-lower alkyl; or

(10} alkylsulfinyl;

(n) styryl, mono or di-substituted styryl, wherein the substituent are each

in&ependently: |

(1) halo;

(2) alkoxy;

(3) alkylthio;

4) CN;

(5) haloalkyi;

(6) lower alkyl,

(DN

(8) -COD';

(9) -CO;-lower alkyl;

(10)-CR™)R")-0D';

(11) -CR)RP)-O-lower alkyl;

(12) lower alkyl-CO,-R'? ;

(13) benzyloxy,

(14) -O-(lower alkyl)-CO;R'?; or

(15) -O-(lower alkyl)-NR"R" ;

(o) phenylacetylene, mono- or di-substituted phenylacetylene, wherein the

substituents are each independently:

(1) halo;

(2) alkoxy;

(3) alkylthio;

eC



(10) alkylsulfnyl; (n) styryl, rmono or di-substituted styryl, wheRd dUH&0t
substituent are each independently: (1) halo; (2) al koxy; (3) alkylthio;
(4) CN;, (5) haloalkyl; (6) lower alkyl; (7) N3; (8) -C02D1; (9)
-Q02-1ower alkyl; (10) -CR2y(RI3)-00; (11) -C(R12)(R13)-O | ower al kyl;
(12) | ower alkyl-C02-R12 ; (13) benzyloxy; (14) -O (lower alkyl)-CO2R12; or
(15) -O (lower al kyl)-NR12R13 ; (0) phenyl acetyl ene, nono- or

di -substituted phenyl acetyl ene, wherein the substituents are each

i ndependently: (1) halo; éﬁ()r,Nal koxy; (3) alkylthio; 0 G2 3 JUL 2x14 (4)
CN; (5) haloal kyl; (6) I(S al kyl; (7)) N3; (8) -CO2D1; (9) -CO2-1ower

al kyl; (10) -C(Rl)(R13)-@§ﬁak(a.’gg3)1; -C(R2)(Ri3)-Olower alkyl; (12) | ower

-al kyl - CO2- R12;
(6) lower alkyl;
(7) N3;
(8)-CO;D;
(9) -CO;,-lower alkyl;
(10) -CR™*)R™)-OD;
(11) -CR(R®)-O-lower alkyl;
(12) lower alkyl-CO,-R'%;
(13) benzyloxy;
(14) -O-(lower alkyl)-CO,R'%; or
(15) -O-(lower alkyl)-NR!2R";

(p) fluoroalkenyl;

(q) mono- or di-substifuted bicyclic heteroaryl of 8, 9 or 10 members,
consisting of 2, 3, 4 or 5 heteroatoms, wherein at least one heteroatom resides on each
ring of said bicyclic heteroaryl, said heteroatoms are each independently O, S and N and
said substituents are each independently:

(1) hydrogen;

(2) halo;

(3) lower alkyl;

(4) alkoxy;

(5) alkylthio;

(6) CN;

(7) haloalkyl;

(8) Ns;

(9) -CR*)R")-OD"; or

(10) -CR*)R%-O-lower alkyl;

0 K

(s) aryl;

(t) arylalkyl;

(u) cycloalkylalkyl;

od



(13) benzyloxy; (14) -O (lower al kyl)-CO>2R12; or (15) -O (I ower 23 JUL 200k
al kyl )-NR12R13; (p) fluoroal kenyl; (q) nono- or di-substituted bicyclic
het eroaryl of 8, 9 or 10 nenbers, consisting of 2, 3, 4 or 5 heteroatons,
wherein at | east one heteroatomresides on each ring of said bicyclic
heteroaryl, said heteroatons are each independently O, S and N and said
substituents are each independently: (1) hydrogen; (2) halo; (3) |ower
al kyl; -(4) alkoxy; (5) alkylthio; (6) CN, (7) haloalkyl; (8) N3; (9)
-C(R5)(R6)-OD ; or (10 -C(BI3$)(R6)-OI0Wer al kyl; (r) K (s) aryl; (t)
arylal kyl; (u) cycl odVx$@Hyi: 0 cu 2 3 JUL 2004 (v) -C(ORL1; (u)
hydr ogen; (v) aryl al(gq_p,#d en{W arylal koxy; (x) al koxy; (y) aryloxy; (z)
cycl oal koxy; (aa) ar>)l 16, " (bb) alkylthio; (cc) arylal kylthio; or

(v) arylalkenyl;

(w) arylalkoxy;
(x) alkoxy;
(y) aryloxy;
(z) cycloalkoxy;
(aa) arylthio;
(bb) alkylthio;
" (cc) arylalkylihio; or
(dd) cycloalkylthio;

X3 is:
(2) -C(0)-U-D';
(b) -CH;-U-D;
(c) -CH»-C(0)-CHj;
(d) -CH,-CH,-C(O)-U-D!;
(e) -CH,-O-D'; or
(H -CO)H;
Y?is:
(@ -(CRP®™")-U-DY;
(b) -CHs;
(c) -CH,OC(O)R; or
(d) -C(O)H;
alternatively, X° and Y? taken together are -CRg"!(R83 )—CRSZ'(RST)-; R¥, R¥ R¥®
and R** are each independently:
(a) hydrogen;
(b) hydroxy;
(c) alkyl;
(d) alkoxy;
(e) lower alkyl-OD';

ge



(dd) cycloalkylthio; X3 is: (a) -C(O-UD,; (b) -CH2-UD; %g)
JOH2-C(O)-CH3: (d) -CH2-CH2-C(O)-U-D ; (e) -CH2-OD : or (fPJeW@Ppé va
is: (a) -(CRB(R5'))k-U-D; (b) -CH3; (c) -CH2ZOC(O R6; or (d) -C(OH
alternatively, X3 and Y3 taken together are -CRB2(R83)-CR82' (R83")-; R82,
R82', R83 and R83 are each independently: (a) hydrogen; (b) hydroxy; (c)
“alkyl; (d) alkoxy; (e) lower alkyl-OD ; 0 e 23 July 2004 (f) al kylthio;

(g) CN;, (h) -C(OR84; or (i) -OC(OR85; R84 is: (a) hydrogen; (b) | ower
alkyl; or (c) alkoxy, R85 is: (a) lower alkyl; (b) alkoxy (c)
unsubstituted, nono- (Ddilkyliostri-substituted phenyl or pyridyl, wherein

() CN;
(h) -C(O)R¥; or
(i) -OC(O)R®;
R™ is:
{(a) hydrogen;
(b) lower alkyl; or
(c) alkoxy;
R¥ is:
(a) lower alkyl;
(b) alkoxy

(c) unsubstituted, mono-, di- or tri-substituted phenyl or pyridyl, wherein
the substituents are each independently:
(1) halo;
(2) alkoxy;
(3) haloalkyl;
{(HCN;
(5) -COR™,;
(6) lower alkyl;
(7) -S(0)o-lower alkyl; or
(8) -OD';
alternatively, R®? and R® or R® and R®® taken together are:
(a) oxo;
(b) thial;
(¢) =CR*RY’; or
(@) =NR™,
R% and R¥ are each independently:
(a) hydrogen;
(b) lower alkyl;
(c) lower alkyl-OD';
(d) CN; or

25



the substituents are each independently: (1) halo; (2) alko %J \(@b 7
hal oal kyl; (4) CN, (5) _C(OR84; (6) lower alkyl; (7) -5 Jply\gBP4 5 kyl ;
or (8) -OD; alternatively, R82 and R83 or R82 and R83' taken together
are: (a) oxo; (b) thial; (c) =CR86R87; or (d) N88; R86 and R87 are each
I ndependently: (a) hydrogen; (b) lower alkyl; (c) lower alkyl-0OD; (d)
"CN, or 23 July 2004 (e)-C(OR84; R88 is: (a) OO ; (b) alkoxy; (c) |ower
al kyl; or (d) unsubstituted, nono-, di- or tri-substituted phenyl or
pyridyl, wherein the substituents are each independently: (1) halo; (2)
al koxy; (3) hal oal kyk)-C(@®RFCN; (5) -C(OR84; (6) |ower alkyl;

R® is:
(2) OD';
(b) alkoxy;
(c) lower alkyl; or
(d) unsubstituted, mono-, di- or tri-substituted phenyl or pyridyl, wherein
the substituents are each independently:
(1) halo;
(2) alkoxy;
(3) haloalkyl;
4 CN;
(5) -CO)R™,
(6) lower alkyl;
(7) -S(O)o-lower alkyl; or
(8) -OD';
R’ and R™ are each independently:
(a) hydrogen;
(b) amino;
(c) CN;-
(d) lower alkyil;
(e) haloalkyl,
| (f) atkoxy;
(g) alkylthio;
0 Q
(@) -0-Q;
0)-5-Q;
&) K;
(D) cycloalkoxy;
(m) cycloalkylthio;
(n) unsubstituted, mono-, or di-substituted phenyl or unsubstituted, mono-,

or di-substituted benzyl, wherein the substituents are each independently:

%




(7) -S(O,,-lower alkyl; or (8) -OD; R5 and R5' are each indﬁpendgntly:
(a) hydrogen; (b) amino: (c) CN; (d) lower alkyl: .(e) hal 6arwypR004 ¢)

al koxy; (g) alkylthio; (h) Q@ (i) -OQ O -SQ (k) K (1) cycloal koxy;
(m cycloal kylthio; (n) unsubstituted, nono-, or di-substituted phenyl or
unsubstituted, nono-, or di-substituted benzyl, wherein the substituents
~are each independently: 23 July 2004 (1) halo; (2) lower alkyl; (3)

al koxy; (4) alkylthio; (5) CN, (6) haloallcyl; (7) N3;:(8) Q (9 nitro;
or (10) am no; (0) unsubstituted, nono-, or di-substituted heteroaryl or
unsubstituted, nono-, or (Pihabybstituted heteroaryl nethyl, wherein the
heteroaryl is a nonocycli aromati.c ring of 5 atons, said ring having one
het eroatom which is S, 0, E%rlo‘ﬂf’rr@ﬁﬂi optionally, 1, 2, or 3 additional N
atoms; or the heteroaryl 3 afkgggnocyclic ring of 6 atoms, said ring having
one heteroatomwhich is N, "and, "optionally, 1, 2, 3, or 4

(4) alkylthio;
(5) CN;

(6) haloalkyl;
() Ns;

3 Q;

(9) nitro; or
(10) amino;

(o) urisubstituted, mono-, or di-substituted heteroaryl or unsubstituted,
mono-, or di-substituted heteroarylmethyl, wherein the heteroaryl is a monocyclic
aromatic ring of 5 atoms, said ring having one heteroatom which is S, O, or N, and,

'optionally_, 1, 2, or 3 additional N atoms; or the heteroaryl is a monocyclic ring of 6
atorﬁs, said ring having one heteroatom which is N, and, optionally, 1, 2, 3, or4
additional N atoms; said substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
- (4) alkylthio;
(5) CN;
(6) haloalkyl;
(7)Ns; -
(8) -CRHR)-OD';
©) -CROR")-O-lower alkyl; or
(10) alkylsulfinyl
(@) -CONRHR?);
() - CH;0R’;
(r) -CH,OCN;
(s) unsubstituted or substituted:
(1) lower alkyl-Q;

s



additional N atonms; said substituents are each independently; . (1) halo;
(2) lower alkyl: (3) alkoxy: (4) alkylthio; (5) CN; (6) ha?%a\'ﬁ‘NP?? (7)
N3; . (8) -C(R6)(R7)-OD; (9) -C(R6)(R-O1lower alkyl; or (10)
al kyl sul finyl (p) -CON(R8)(R8); (q) - CH20R8; (r) -CH2QCN;, (s)
~unsubstituted or substituted: (1) lower alkyl-Q go VU 23 July 2004 (2)
-0-lower alkyl-@Q- (3) -S-lower alkyl-Q (4) lower alkyl-0-1ower alkyl-Q
(5) lower alkyl-S-lower alkyl-@Q (6) lower alkyl-OQ (7) |ower alkyl-S-Q
(8) lower alkyl-OK, (9) lower alkyl-S-K;, (10) Iower alkyl-OV;, or (11)
| ower al kyl -S-V; wherein {(2leCslobst alkybQt (s) resides on the | ower al kyl;
(t) cycloal kyl; (u) aryl; é)\/_g_lg‘ry)érlgkﬁy(lz;; (w) cycloal kyl al kyl; (x) aryl oxy;
(4) lower alkyl-O-lower alkyl-Q;
(5) lower alkyl-S-lower alkyl-Q;
(6) lower alkyl-0-Q;
(7) lower alkyl-S-Q;
(8) lower alkyl-O-K;
(9) lower alkyl-S-K;
(10) lower alkyl-O-V; or
(11) lower alkkyl-S-V;
wherein the substituent(s) resides on the lower alkyl;
(t) cycloalkyl,
W aryl;
(v) arylakkyl,
(w) cycloalkylalkyl,
(x) aryloxy;
(y) arylalkoxy;
(2) arylalkylthio;
(aa) cycloalkylalkoxy;
(bb) heterocycloalkyl;
(cc) alkylsulfonyloxy;
' (dd) alkylsulfonyl;
(ee) arylsulfon;kl;
(ff) arylsulfonyloxy;
(22) -C(O)R™;
(hh) nitro;
(i1) amino;
(jj) aminoalkyl;
(kk) -C(0)-alkyl-heterocyclic ring;
(11) halo;

(mm) heterocyclic ring;



(y) arylal koxy; (z) arylalkylthio; (aa) cycl oal kyl al koxy; {Zbga

het erocyct oal kyl; (cc) al kyl sul fonyl oxy; (dd) al kyl sul fony 3 'Y@QSM

aryl sul fonyl; (f) arylsulfonyloxy; (gg) -C(ORLO (hh) nitro; (ii) am no;
(11) am hoal kyl; (kk) -C(O -al kyl -heterocyclic ring; (11) halo; (nmm
heterocyclic ring; ,0 U 23 July 2004 (nn) -CO2D1- (o00) carboxyl; (pp)
~amdyl; or (qq) al koxyal kyl; alternatively, R5 and R5 taken together with
the carbon to which they are attached are: (a) cycloal kyl; or (b)
heterocyclic ring; R6 and R7~ are each independently: (a) hydrogen; (b)
unsubstitated, nmono- (an) @i BUpstituted phenyl; unsubstituted, nono- or

di -substitated benzyl; unsubstituted, nono- or di-substituted heteroaryl;
nono- or di- substi t@%mxg};oaryhnet hyl , wherein said substituents are
each i ndependently: ((Eiﬁ) J?Rih?f- of2) lower alkyl; (3) alkoxy; (4) alkylthio;

(q9) alkoxyalkyl;

altenatively, R® and R® taken together with the carbon to which they are attached
are: ‘
(a) cycloalkyl; or
(b) heterocyclic ring;

RS and R are each independently:
(2) hydrogen;
(b) unsubstituted, mono- or di-substituted phenyl; unsubstituted, mono- or
di-substituted benzyl; unsubstituted, mono- or di-substituted heteroaryl; moﬁo— or di-
substituted heteroarylmethyl, wherein said substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) CN;
(6) haloalkyl;
A N3,
(8) -CR')R")-OD'; or
(9) -CR™R")-O-lower alkyl;
(c) lower alkyl;
(d) -CH,OR?;
(e) CN;
(H -CHCN;
(g) haloalkyl;
() -CONRIHR®);
(1) halo; or
() -OR%



(5) CN;, (6) haloalkyl; (7) N3; (8 -C(R14)(R)-0D; or (9 3
"O(k14) (R ')-O lower alkyl: (c) lower alkyl: (d) -cHow (ef3eny 2PP4
-CH2CN;, (g) haloalkyl; (h) -CONWGQCe); (i) halo; or 6) -CR"; 23 July 2004
R8 is: (a) hydrogen; (b) K or (c) RO ; alternatively, R5 and R51, R6 and
R7 or R7 and R8 together with the carbon to which they are attached forma
~saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons; and optionally wup to
two heteroatons sel ected fromoxygen, S(O,, or NR; RO is: (a) |ower

al kyl; (b) lower alkyl-C32D1; (c) |ower alkyl-NHD ; (d) phenyl or nono-,
di- or tri-substRist ed phenyl wherein the substituents are each

I ndependently: (1) haI 0; cg_ I ower al kyl; (3) alkoxy; (4) alkylthio; (5)
| ower al kyl - C02D1; hY @B al kyl -NHD ;  (7) CN,

(b) K;or

©R’;

alternatively, R’ and R*, R® and R’ OI‘_R7 and R® together with the carbon to which
thgy are attached form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms; and optionally
up to two heteroatoms selected from oxygen, S(O), or NR;;
R%is:
(a) lower alkyl,
(b) lower alkyl-CO,D’;
(c) lower alkyl-NHD';
(d) phenyl or mono-, di- or tri-substituted phenyl, wherein the substituents
are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkyithio;
(5) lower alkyl-CO,D';
(6) lower alkyl-NHD';
(7) CN;
(8) CO,D'; or
(%) haloalkyl;
(e) behzyl, mono-, di- or tri-substituted benzyl, wherein the substituents
are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy,
(4) alkylthio;
(5) lower alkyl-CO,D’;
(6) lower a]kyl—NHDl;
(7) CN;

k.



(8) Co2D1; or (9) haloalkyl; (e) benzyl, nono-, di- or tri- g ted
benzyl, wherein the substituents are each independently: ; HH (?0 ﬁZ)

| ower al kyl; (3) al koxy; (4) alkylthio; (5) |ower alkyl- (6) | ower
al kyl -NHD1; (7) CN, O k 23 July 2004 (8) -C®2D; or (9) haI oal kyl; (f)
cycloal kyl; (g) K or (h) benzoyl, nono-, di-, or trisubstituted benzoyl ,

“wherein the substituents are each independently: (1) halo; (2) |ower

al kyl; (3) al koxy; (4) alkylthio; (5) |lower alkyl-CO32D1;; (6) |ower

al kyl -NHD1; (7) CN, (8) -CO2D1; or (9) haloalkyl; Rl is: (a) hydrogen;. or
(b) RL!'; ‘R is: (a) |ower (&) kyd;D'; eb) cycl oal kyl ;

(9) haloalkyl;

(P) cycloalkyl;

®K;or

(h) benzoyl, mono-, di-, or trisubstituted benzoyl, wherein the substituents

are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) lower alkyl-CO,D';
(6) lower alkyl-NHD';
(7y CN.
(8) -CO.D; or
(9) haloalkyl;
R" is:
{a) hydrogen; or
G RY;
RY is:
(a) lower alkyl;
(b) cycloalkyl;
. (c) unsubstituted, mono-, di- or tri-substituted phenyl or naphthyi, wherein
the substituents are each independently:

(1) halo;
(2) alkoxy;
(3) alkylthio;
(4) CN;
(5) hatoalkyl;
(6) lower alkyl;
(7) N3;
(8) -CO:D';

oL



(c) unsubstituted, nono-, di- or tri-substituted phenyl or n Qtlhéb
wherein the substituents are each independently: (1) hal o; Q:%) l)'y %)xy,
(3) alkylthio; (4) CN, (5 haloalkyl; (6) lower alkyl; (7) N3; (8)
-Q02D1; 23 July 2004 (9) -C02-lower alkyl; (10) -C(R12)(R13)-0OD ; (11)
-C(R1) (R13)-O 1l ower alkyl; (12) |ower alkyl-CO2D1; (13) | ower

~al kyl -C02R12; (14) benzyloxy; (15) -O (lower alkyl)-C®D1; (16) -O (Il ower
al kyl)-CQ2R12; or (17) -O (lower alkyl)-NR12R13; (d) unsubstituted, nono-,
di- or tri-substituted heteroaryl, wherein the heteroaryl is a nonocyclic
aromatic ring of 5 atons, (8piQDFlovgr flkyl; ng one heteroatom which is S 0,
or N, and, optionally, 1, addi tipnal N atons; or said heteroaryl is
a nonocyclic ring of 6 at{ %‘E@%@%T%Qhavi ng one heteroatomwhich is N,

Substi fuente are sach i ndSoondent 10 T TarIb 2| ower alkyl - - (3)
al koxy; (4) alkylthio; (X)2)ddwe(@kylHa0OdLkyl; (7) N3; (8)
"GR)(R3)-OD; or (13) lower alkyl-COR'%;
- (14) benzyloxy;
(15) -O-(lower alkyl)-CO,D';
(16) -O-(lower alkyl)-CO;R'?; or
| (17) -O-(lower alkyl)-NR'’R*>;
(d) unsubstituted, mono-, di- or tri-substituted heteroaryl, wherein the
heteroaryl is 2 monocyclic aromatic ring of 5 atoms, said ring havihg one heteroatom
which is S; O, or N, and, optionally, 1, 2, or 3 additional N atoms; or said heteroaryl is a
monocyclic ring of 6 atoms, said ring having one heteroatom which is N, and, optionally
'1, 2, or 3 additional N atoms, and wherein said substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy; |
(4) alkylthio;
(5)CN;
(6) haloalkyl;
(7) Ns;
(8) -CR™R")-OD'; or
(9) -CR™®)R"*)-O-lower alkyl,
() unsubstituted, mono- or di-substituted benzoheterocycle, wherein the
benzoheterocycle is a 5, 6, or 7-membered ring with 1 or 2 heteroatoms independently
‘selected from O, S, or N, and, optionally, a carbony! group or a sulfonyl group, wherein
said substituents are each independently: .
(1) halo; |
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;

HwL



(99 _CR)(R13)-O1lower alkyl; (e) unsubstituted, nono- or di-substituted
benzoheterocycle, wherein the benzoheterocycle is a 5, 6, of3 Bt r ed
ring with 1 or 2 heteroatons independently selected fromO, S, or N, and,
optionally, a carbonyl group or a sulfonyl group, wherein said
Substituents are each independently: (1) halo; (2) lower alkyl; (3)
~al koxy; (4) alkylthio; 23 July 2004 (5) CN;, (6) haloalkyl; (7) N3; (8)
C(R)(R13)-0DI; or (9) -C(R)(R13)-O1lower alkyl; (f) unsubstituted, nono-
or di-substituted benzocarbocycle, wherein the carbocycle is a 5, 6, or
7-menbered ring has options)dy; a carbonyl group, wherein said substituents
~are each i-ndependently : %%g&alo; (2) lower alkyl; (3) alkoxy; (4)
al kylthio; (5) CN; (6) hdpdwlealkyl; (7) N3; (8) -C(Rr2)(R13)-0D : or (9)
-C(R1) (R13) - O | ower al kyl ;~ ﬁg) hydrogen; or (h) K R12 and R13 are each
| ndependently: (a) hydroéé%;’(b) | ower al kyl; or (c) aryl; or

(8) -CR™)R")-OD'; or

(9) -CRPRP)-O-lower alkyl;

(f) unsubstituted, mono- or di-substituted benzocarbocycle, wherein the
carbocycle is a 5, 6, or 7-membered ring has optionally a carbonyl group, wherein said
substituents are each independently :

(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(G)CN;
(6) haloalkyl;
(7) Ns;
(8) -CR'HR"®)-OD'; or
(9) -CRPR®)-O-lower alkyl;
(g) hydrogen; or
K
R' and R" are each independently:
(2) hydrogen;
| (b) lower alkyl; or
@aykor
R" and R® together with the atom to which they are attached form a saturated
monocyclic ring of 3, 4, 5, 6 or 7 atoms;
R'" and R" are each independently :
(a) hydrogen; or
(b) lower alkyl; or
R and R¥ to gether with the atom to which they are attached form a carbonyl, a
'thial, or a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
D'is:

Do



R12 and R13 together with the atomto which they are attache for
saturated nonocyclic ring of 3, 4, 5, 6 or 7 atonms; R14 and wgy?P@l“each

i ndependently : (a) hydrogen; or (b) lower alkyl; or R14 and R15 toget her
with the atomto which they are attached forma carbonyl, a thial, or a
saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons; Dl is: O R 23 July

- 2004 (a) hydrogen-or (b) D Dis: (a) V; or (b) K Uis: (a) oxygen; (b)
sulfur; or (c) -N(Ra)R ; Vis: (a) -NO (b) -N®; or (c) hydrogen Kis
-Wa. -Eb-(C(R)(Rf))P E. -(C(Re) (Rf))x Wi-(C(R)(Rf))y-W-El-W- (C(Re)(Rf))Z
U-V; wher e| n aa, b, da) Hydmggernorand j are each independently an integer from
O0to 3;, p, X,V andr{é)3 e each independently an integer fromO to 10; Wat
each occurrence is i E)endently (a) -C(O-; (b)) -C(S)-; (c) -T-; (d)
-(A(Re) (Rf))h-; pie) alkyl; (f) aryl;

() V; or
(®) X;
U is:
(a) oxygen;
(b) sulfur; or
(¢} N(R)R;-;
Vis:
(a) -NO;
(b) -NOy; or
_ (c) hydrogen
K. i$ -WaaBi-( CRIR))p-Be-(CRIRD)- Wa-(CRIRD)y Wi Br- Wy
(CR)R)-U-V;
wherein aa, b, ¢, d, g, i and j are each independently an integer from 0 to 3;
P, X, y and z are each independently an integer from 0 to 10;
W at each occurrence is independently: |
(a) -C(0)
(b) -C(S)-;
(©) -T+
(@ -CRIRMN
(e) alkyl; |
(f) aryl;
(g) heterocyclic ring;
(b) arylheterocyclic ring, or
(1) -(CH,CH0)q-;
E at each occurrence is indepéndently:
@ -T-
(d) alkyl;
(c) aryl;

69



(g) heterocyclic ring; (h) aryl heterocychc ring, or (i) - 0-12042308
at each occurrence is independently: (a) -T-; (b) alkyl; (35"‘1%’ 423
July 2004 (d) -(C(Re)(Rf))h-; (e) heterocyclic ring; (f) aryl heterocyclic
ring; or (g) -(CH2CH20)qg ; his an integer form1 to 10; q is an integer
froml to 5 Re and Rf are each independently: (a) hydrogen; (b) alkyl;
"~ (c) cycloal koxy; - (d) hal ogen; (e) hydroxy; (f) hydroxyal kyl; (g)
al koxyal kyl ; (h) aryl heterocyclic ring; (i) cycloal kylalkyl; (j)
het erocycli cal kyl; (k) al koxy; (1) hal oal koxy; (m amno; (n) alkylam no;
(o) dialkylamno;, (pH)aCRI®HR; (q) diarylamno;” (r) alkylarylam no;
(s) al koxyhal oal kyl ; : L.
(e) heterocyclic ring;
() arylheterocyclic ring; or
(&) -(CH;CH,0)q;
h is an integer form 1 to 10;
q is an integer from 1 to 5;
Re and Ry are each independently:

(a) hydrogen;

(b) alkyl;

(c) cycloalkoxy;

(d) halogen;

(e) hydroxy;

() hydroxyalkyl,;

(g) alkoxyalkyl;

(h) arylheterocyclic ring;

(1) cycloalkylalkyl;

() heterocyclicalkyl;

(k) alkoxy;

(1) haloalkoxy;

(m) amino;

(n) alkylamino;

(o) dialkylamino;

(p) arylamino;

(q) diarylamino;

(r} alkylarylamino;

(s) alkoxyhaloalkyl;

(t) haloalkoxy;

-(u) sulfonic acid;

(v} alkylsutfonic acid;

(w) arylsulfonic acid;

(x) arylalkoxy;

op



-(t) hryoal koxy; (u) sulfonic acid; (v) alkylsulfonic acid; )
arylsulfonic acid; (x) arylalkoxy; 0 p 23 July 2004 (y) aIk%&QHV&p04(z)
arylthio; (aa) cyan; (bb) am noal kyl; (cc) am noaryl; (dd) al koxy; (ee)
aryl; (f) arylalkyl; (gg) carboxam do; (hh) al kylcarboxam do; (ii)
~aryl carboxam do; (jj) amdyl; (kk) carboxyl; (11) carbanoyl; (mm

al kyl carboxylic acid; (nn) arylcarboxylic acid; (o00) alkylcarbonyl; (pp)
aryl carbonyl; (qq) ester; (rr) carboxylic ester; (ss) alkylcarboxylic
ester; (tt) arylcarboxylic ester; (uu) hal oal koxy; (vv) sulfonam do;
(ww) al kyl sul f onam ddéy) alkykBioar yl sul f onam do; (yy) al kyl sul fonyl

(2) arylthio;

(aa) cyano;

(bb) aminocalkyl;

(cc) aminoaryi;

(dd) alkoxy;

(ee) aryl;

(f) arylalkyl;

(gg) carboxamido;

(hh) alkylcarboxamido;
(i1) arylcarboxamido;
() amidyl;

(kk) carboxyl;-

(I} carbamoyl;

(mm) alkylcarboxylic acid;
(nn) arylcarboxylic acid;
(00) alkylcarbonyl;

(pp) arylcarbonyl;

(qq) ester;
(rr) carboxylic ester;

(ss) alkylcarboxylic ester;

| (tt) arylcarboxylic ester;
{uu) haloalkoxy;

“(vv) sulfonamido;

. (ww) alkylsulfonamido;
(xx) arylsulfonamido;
(vy) alkylsulfonyl,

(zz) alkylsulfonyloxy,
(aaa) arylsulfonyl,

(bbb) arylsulphonyloxy

(ccc) sulfonic ester;

3q,



(zz) al kyl sul fonyl oxy, (aaa) arylsulfonyl, (bbb) arylsul ph $yl ).‘%)0 (ccce)
sulfonic ester; 23 July 2004 (ddd) carbanoyl; (eee) urea; ? HP@ rtro; or
(ggg) -U-V; or Re and Rf taken together are: (a) oxo; (b) thial; or Re and
Rf taken together with the carbon to which they are attached are: (a)
~heterocyclic ring; (b) cycloal kyl group; or (c) bridged cycl oal kyl group;

k is an integer from1l to 2; T at each occurrence is independently: (a) a
coval ent bond, (b) carbonyl, (c) an oxygen, (d) -S(0)0-; or (e)
-N(Ra)Ri-; ois an integer fromO to 2;, Qis: (a) -C(O-UD; (b)
-CCe-1ower alkyl; (qidd)etbameyy!-5-yl; (d) -C(R7)(RS)(S-D); (e)
-C(R)(RBQ)(OD); or (f -"CR7)(R8)(Olower alkyl); 1is: (a) a lone pair of
el ectron; (eee) urea;

(fff) nitro; or
(ggg) -U-V;or
R, and Ry taken together are:
(a) oxo;
(b) thial; or
R. and Ry taken together with the carbon to which they are attached are:
(a) heterocyclic ring;
(b) cycloalkyl group; or
(c) bridged cycloalkyl group;
k is an integer from 1 to 2;
T at each occurrence is independently:
(a) acovalent bond,
(b) carbonyl,
{c) an 6xygen, -
(d) -S(O),-; or
() -NR)R~;
0 is an integer from 0 to 2;
Qis:
~(a) -C(0)-U-D';
(b) -COs-lower alkyl;
(c) tetrazolyl-5 ;yl;
@ -CRHRYS-D'Y);
(e) -CRR*)O-D; or
(& -CRHR)O-lower alkyl);
R, is:
(a) alone pair of elecfron;
(b) hydrogen; or
(c) lower alkyl;
R;is:

or



(b) hydrogen; or (c) lower alkyl; R is: Sr 23 July 2004 (a) .hydrogen; (b)
al kyl; (c) aryl; (d) alkylcarboxylic acid; (e) aryl carboxyl i2e J4b] 04 (f)
al kyl carboxylic ester; (g) arylcarboxylic ester; (h) alkylcarboxan do;
(i) arylcarboxam do; (j) alkylsulfinyl; (k) alkylsulfonyl; (1)

al kyl sul fonyloxy, (m arylsuifinyl; (n) arylsulfonyl; (o)

~aryl sul phonyl oxy; - (p) sul fonam do; (q) carboxami do; (r) carboxylic ester;
(s) am noal kyl; (t) am noaryl; (u) -CH2-C(U-V)(Re)(Rf); (v) a bond to an
adj acent atomcreating a double bond to that atom or (w) -(N2O2-)- M+,
wherein M+ i s an or gda) hydogemnor ganic cation; with the proviso that the
conpound of Formul a Id)l ﬁ?ft contain at |east one nitrite, nitrate,
thionitrite or thioni ) & I;group. I n anot her aspect of the present

i nvention, there i sm@g)o ' ,ed .a use of a conposition containing at |east
one conmpound of Formil'a (I'll1). In yet another aspect of the present
invention, there is fdoelikglearbaxyongodi ti on containing at | east one
conmpound of Formul a ((EI:)I !al)ylcarboxylic acid;
(f) alkylcarboxylic ester;
(g) arylcarboxylic ester;
(h) alkylcarboxamido;
(1) arylcarboxamido;
() alkylsulfinyl;
(k) alkylsulfonyl;
(1) alkylsulfonyloxy,
(m) arylsulfinyl;
(n) arylsulfonyl;
(o) arylsulphonyloxy;
(p) sulfonamido;
(q) carboxamido;
(r) carboxylic ester;
(s) aminoalkyl;
(t) aminoaryl;
(@) -CHC(U-V)RR9);
| (v) abond to an adjacent atom creating a double bond to that atom; or
(W) -N20,-)*M", wherein M is an organic or inorganic cation;
with the proviso that the compound of Formula III must contain at least one
nitrite, nitrate, thionitrite or thionitrate group.
In another aspect of the present invention, there is provided a use of a
composition containing at least one compound of Formula (IIT).
In yet another aspect of the present invention, there is provided a composition
containing at least one compound of Formula (I1I).
In still another aspect of the present invention, there is provided a kit containing at
least one compound of Formula (III).
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In still another aspect of the present invention, there is pLovi dg’g 2 kit
containing at |east one conpound of Formula (IIl). Os 23 ] &89 These
and ot her aspects of the present invention are explained in detail herein.
- BRI EF DESCRI PTION OF THE FIGURES Fig. | shows the relaxation.of rat aortic

snoot h nuscl r|n IS I angl es) ;
(b) Exarrple ﬂga%?é?@ﬁ%&gﬁg%ﬁﬁggﬁﬁh%%{éﬁﬁgﬁ%’&gﬁé{?‘*a%g& Exanpl e | b
(ni tr ogdregh, corrpound open squares). The non- ni trosat ed -conmpound of
Exanpl e I'a did not relaxthetlssue entrations, the

rel axation of the. ni (BREEIRE %&gﬁ}ﬁ-ﬁﬁgg sinmlar to that
optained W tgl Piltbwd fidtel %E%ﬁ%f%té&ﬁ@'sﬁﬁadtﬁﬁ@élé/ﬁﬁgﬁ& doma mininum

of 5 to a maxPhum o axis, log Mcorresponds to ten fold

i ncr easisssobidendintteate (IS copen triaoglesh@bhExqmple 1a @ongutresaed 10) . Resul t s

fotal © SRBauRd. Seh rsiesh by GEESERPISTTY BBkl SolfpBindofdbetiagnt ace of
Eileln?i(?gte (%BEN@'S%%E?% gﬁg‘??ﬁ “h dt%lﬁgb%e;@er?s ?luelAgat edrdgorrpound '
open scpmceayrﬁh@kﬁiﬂ(l% Q,ftﬁ WW‘@:%“BHOEB ggﬁﬂmi’iﬁ)& “&rcles). The
non ni t{,%ﬁﬁ%%gﬂ-&&he re?%xa HS oT ﬁ%n@h%él%fshﬁ{pﬁst%&@dtdaﬁé&f&oﬂta hi gher

concent ni trosat ed “conpound of Exanpl e 2b was
conpar aflitiniumtdf Sttoaaiinednafil’. Ihsm X Malogrtuﬁmesmn%WB@ oldest ed

vari ed froma ni_mym of t Iog M

cor r es pPORHASEY w"%*&PH‘R%@?&%%@@F@‘KE@&é@“W&“‘@ gr nM (10")

to 100f@¥ﬁ6§d&d)as tﬁ@ﬂd&%%ﬁdaﬂ%@éﬂﬁe@ﬁﬂﬁ%@%@%&ﬁ&&aﬁrrolr 01;1 t he

-nmean of t epercentaeg gxation induced by pM phenyl ephri ne.
ikl dV s Bhenies

Fig: 3 relaxationiady #i c snooth rruscle rlngs by (a) 'S

ni trosogl ut ag;ai % nt(;flrgf]&lnﬁ%)sm({&ﬂl d)on nit osyl ated
conmpound, ope squares Ie 3g (nlxtrosyl a co ound, open of
23 Jul yisaeebids dinitrate (R ndflth‘ﬁ%F le 3e did not

relax the t{, edpéf-\tsquares) and (c) Example 2b (mixosated compound open circles).

‘The non-mtrosated compound of Examiple 2a did not relax the tissue. At higher
concentrations, the relaxation of the nitrosated compound of Example 2b was
comf;érable to that obtained with ISDN. Total number of samples tested varied

frc}m a minimum of 6 to 2 maximurn of 12. Tn the x axis, log M corresponds to ten
fold increases of the test compound from 100 nM (10”) to 100 M (10). Results are
‘expressed as the mean  standard error of the mean of the pércentage of total
relaxation induced by 10 uM phenylephrine.

‘ Fig. 3 shows the relaxation of rat aortic smooth muscle rings by (a) S-

; mtrosoglutaﬂruone (GSNO, open triangles); (b) Example 3e (non-nitrosylated
compound open squares); and (c) Example 3g (nitrosylated compound open
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hi gher concentrations, the relaxation of the nitrosyl ated cogﬁound 8
Exanpl e 3g was conparable to that obtained with GSNO Tot al H¥ea00% ¢
sanples tested varied froma mninumof 4 to a maxi mumof 12. In the X
axis, log Mcorresponds to ten fold increases of the test conmpound from
100 nM (10') to 100 pM (10'). Results are expressed as the nean .-t
standard error of the nmean of the percentage of total relaxation induced

by 10 ji M phenyl ephri ne. i 4 shows the relaxation of r ortic sppoth
nuscl e ri ngiscles). (Iﬁgenonsub'@ MWFQW@EWG%MRQFW&’%@? UsEYs. £Lanpl e

20c (non- rg%gggér&gnugﬁgﬁgwm%%gnld} [-,%ﬂosty[dté’&\nn“ dund BEELfhpledepl €

20d (nitro conpound, ” open squares e’“non-ni ttosat ed conpourid of
Exanpl e 20was compatabletoathat bbtainddswith GRNOn  Tptelnuethrs of semplesiested he

hat " obt ai TR oM ¢ SR gof T aringe F13T el a6, SPERRIERNES ©
' ][n Inlj mum of tcﬂtehqollg lmh rofahe 16t cdn(‘jl ?hnd;kr;% Ile?\/l nléﬁl%; )Nbdﬁﬁjtﬁp:& pﬁtﬁi'dltz to ten
o] i ncreases of the test c oun ro n
Resul {5 ar BewAiass sepreased asdh ot o8t otghe pleahire e RrRtp bR et
per cent ageg d}%ge%aﬁoﬂg{cﬁg@al },;'QlepM phenyl ephrine. Fig. 5 shows
that anti-i ammat ory effec of (a) CeI ecoxi b g} pen bars) @’)’&éx Exanpl e 2a

(non- ni t r osat edFigefplaom mﬂﬂ%@ﬁﬂ&ﬁ‘%‘ﬁﬂ%ﬁéﬂ“’@ myscle Fings anple 2b

(nitrosate Q&Eﬂf&iﬂﬂl g@m RII08GeSPArdsagdced paw edena
test. Tot a% sanpl es %&? r eac concen %IOI’] gf test co c;sund The, x axi s
cor r espondsompotnd, m@enmﬂcﬁmm)mﬂo@hﬁmpk Wmﬂ'@ ‘ﬁﬁ]t: of the

Resul ts ar gbebippued, AR e kA Bk Tdulohe 20 E‘?}%‘e ' paw

vol une. Datissusasit lighiryconderityativviShheelaxation of thd mWesatbcj{ C@[ﬂpd

Newmann- Keul s hoc t est S O\I As used
t hr oughouti':l‘fq‘f%l S{O & W, punp ﬁ?gEftSI%E%@E _Cgr ; %ﬁ:g-sgﬁét %@g
i ndi cat ed, s@hplek tdedPaltédfroada intias dfiietof ninbrinung of énImige x AXiGeD

i | ammat o CeReRponRaRs s P sy o G R A0 A AP B aRe Lo

for the bi gpymi saﬁsﬂ&&bexpfe@@uw&e@hm&aﬁammmemedn&m bi tors,

i ncluding I nhibitors of_ the Vvari ous mes_ of c ooxygenase (1 ncl uding
but not i Fﬁcéﬂtaﬁé(’é%b%}@@ﬁ%én u }2/9 IRehi t ors of both 9 23
Jul'y 2004 Fig. 5 shows that anti-inflammatory effect of (a) Celecox1b (open bars); (b)

‘Example 2a (non-nitrosated compound, horizontal stripped bars); and (c) Example
2b {nitrosated compound, hatched bars) using the carrageenan-induced paw edema
test. Total samples, 5 for each concentration of test compound. The x axis ‘
corresponds to the dose of the test compounds in pmol/kg body weight of the rats.
The y axis corresponds to the increase in the paw volume (mL). Results are

' éxpressed as the mean + standard error of the change in paw volume. Data was -
analyzed by AVONA analyéis followed by Student Newmann-Keuls post-hoc test.
| DETAILED DESCRIPTION OF THE INVENTION

As used throughout the disclosure, the following terms, unless otherwise
indicated, shall be understood to have the following meanings.

"NSAID" refers to 4 nonsteroidal anti-inflammatory compound ora

nonsteroidal anti-inflammatory drug. NSAIDs inhibit cyclooxygenase, the enzyme

responsible for the biosyntheses of the prostaglandins and certain autocoid
inhibitors, including inhibitors of the various isozymes of cyclooxygenase |
(including but not limited to cyclooxygenase-1 and -2), and as inhibitors of both

9



cycl ooxygenase and |ipoxygenase. "Cydooxygenase-2 (COX-2) in%3 & 4refers
to a conpound that selectively inhibits the cycl ooxygenase- f#@ over

t he cycl ooxygenase-1 enzyne. Preferably, the conpound has a

cycl ooxygenase-2 I C. of less than about 0.5 ;.M and also has a
selectivity ratio of cycl ooxygenase-2 inhibition over cycl ooxygenase- 1

i nhibition of at teast 50, and nore preferably of at |east 100. Even nore
preferably, the conpound has a cycl ooxygenase-1IC,,, of greater than about
1 MM  andydooxygenesearublipoxyfgegaseat er than 20 ji M The conpound can al so

inhibit the | & red
selectivity rrayzélylzgéJ x%g%géé%e@gﬁg 'zm%{%rzg%%g}tg%e | e%?g@(%?lgétg&nng

NSAI D- i ndmiﬁmts doaygenasé-l%enzyme@@)ér the cryitldmxygenasefleéré'tymet 0 a

non- ni t r osat nd/ or non- l.at ed COX- nhi s those
descri bed*F f f GYmRPH lhf’ﬁ %ﬁlpﬂ’&'se%%eégt}g ?‘??%g{' £*?che pa#lgﬁts and
publ i cati A atdd 1o dRItRi tg&é’ad\/@f tychsoxyphitase@iahibtOomoverdsy

herein. "Parent COX-2 .i nhi_bi tor' |ncI es ESQ [f.;ds of forrrul as Ito
XVl bef orémh@yh%@fﬁlﬁﬁ%§@taé@1§ﬁ€ﬁlbﬁe grably ?Fl?@%tgib@y VEREPREt hods

descr | bedgg@f’eﬁw m&'&@h@%ﬁﬂahﬁsﬁﬁl?&boxy £3C 2BV glelfir AAVAbSutageNt, t hat

can be us to tfteat revent "t he seases destri bed hereijn.

"Ther apeu@hd nag@mrsferablmqﬁaéeawrdhan @ | Ehe gq:@?@%l% carh e frhibitdbe

antiinfla IQQE_ B4
recept or %Ohl eu Od?l- ehﬂgg E %rol ase |ﬁ g&é%rsélgmﬁf?ila?ggom st s,
3- t hydr oxjndicatetamdbilityttergducedha nymcéelﬁe pﬁmmmmNSAﬂD-mdu@tmdg effects.
Sedating or nonPREBEEOYE WPRLFL RinRiE H Aon ARERRRERLANI nol VLS (TN hase
i nhi bitor mu@lﬂedﬁOX&ri&hijﬂ&raad inddudesthesd describédin thergridriarbr s, proton :
punp i nhi bi tors, rost n nhi bitors t.he |l.k Al.t hau donors
have theré‘i‘ftel ‘?Fﬂeh} a?ﬁ,n @Pgﬁgfiﬁt}f’&‘s&& fereinyab Vﬁ%"} ’E}I‘?ncl ude
t Eet NO ?Omﬁéfﬁoﬁld&t@frl db@l@@drihed&ie@éaﬁbl N&mﬁ@@@)&l 2mﬂﬁbﬂeﬁa¥1ahﬁbby tiseef i ned.

ati en refers to ani era mamal s, refera mans,
and i ncl ugesy %n;{g M ’&#‘F’Hwaatgg or Li%%%gycal ly

effectlvet?g&‘modg&gseﬁg Refefi¢ amount of the conpound and/or conposition
that is effective to ach?cgéve Its intended purgose "Transdermal " refers to

the delivery of Therapeptcagensy inrludesay:thetapgutic agentshatiranhe ysad do freat p| ood
stream 1Q, prevent the diseases described herein. “Therapeutic agents” include, for

example, steroids, nonsteroidal antiinflammatory compounds, 5-lipoxygenase
inhibitors, leukotriene B, receptor antagonists, leukotriene A, hydrolase inhibitors,
5-HT agonists, 3-hydroxy-3-methylglutaryl coenzyme A inhibitors, H, antagonists,
antineoplastic agents, antiplatelet agents, decongestants, diuretics, sedating or non-
sedating anti-histamines, inducible nitric oxide synthase inhibitors, opioids, -

' ahalgesics, Helicobacter pylori inhibitors, proton pump inhibitors, isoprostane
inhibitors, and the like. Although NO donors have therapeutic activity, the term
“theiapeutic agent” does not include the NO donors described herein, since NO

donors are separately defined. ‘
“Patient” refers to animals, preferably mammals, most preferably humans,
and includes males and females, and children and adults. -
“Therapeutically effective amount" refers to the amount of the compound
and/or composition that is effective to achieve its intended purpose. |
"Transdermal” refers to the delivery of a compound by passage through the
skin and into the blood stream. | |
10



23 July 2004 "Transnucosal" refers to delivery of a conpound by sage of
t he conpound through-the nucosal tissue and into the bl ood 3?H@&&W04
"Penetration enhancenent” or "perneation enhancenent” refers to an
increase in the perneability of the skin or nucosal tissue to a selected
phar macol ogi cal | y active conpound such that the rate at which the conpound
perneates t hrough-the skin or nucosal tissue is increased. "Carriers" or

"vehicl es" refer o carrier rraelaISS|tabIe oun

adni ni stration a'ﬁ‘ii“Hs ‘Eﬁi’i ‘é#?%‘?mR ‘(’J‘iﬁoﬁ{’y é’?tthesuch as, for
exanpl e, agy gd&hﬂ‘ihr théﬁiﬁt%@él,hsbmélﬂidju%{hé&ﬂbodSﬁbthHIzer or the
i ke, which i non-toxi ¢ and which does nof interact Mtﬂ% an corrponents

of the conposi t i Benetatign epbangegieny or pamRaton: PG NO
adduct 1 ef e %%ﬁﬂ?ft@@&m%ﬂﬁi?gfm&“&hm&ﬁ%%t\ﬁ@ﬁ%eté&der

physi ol ogi ca can” donate, release and/or_directl

i ndi rect | y pharmséalogigaliy attivelcompionnd sudu&atﬂ@ﬁme @ffwhﬂhrtbgéﬁmﬁﬁﬁﬁﬁl de (NO[,
NO , NO¥) e n| t rogen nonoxi de
speci es i Spei@%&tg Eﬁ%ug&af{éeﬁ%lﬁg %?T‘s&%%d@&# %gn "Nitric oxide

rel easi'ng" or hCamems"axl"uldudasiabfengtb aaaﬁermatemalssitmbk! fot compaunidng,

rel easi ng and/.or  di.rect| I |nd|re t.r t hree redox
forns of niafqPHﬁ"é; %ﬂ&?@é‘é& I@tf' a@%ﬁﬁ%&t%ﬁ%@bﬁbg&cal activity
of. the n| exQ@he, P tiyuil gé]paﬁiva& hmdﬂmﬁedl@ﬂﬁeh,eon the ¢ikdewthichtie of
action. "Nitric qu@c ﬁyﬂﬁpe NOdona_} refers t%f g ounds that. donate
rel ease aR@RIPXEiANENW ?ﬂ?ﬁ‘?@fﬁ‘?ﬂ ARG FEPPEGHE P g‘@ﬁoﬁ?ﬁf@

speci es, apdiérioddmihat € the endogenous- production of nitric oxi de or
endot heI umderived relaxing factor (EDRP) .in vi vo and/ or elevate

endogenous | evel Nifgir ofideraddusiioneNe} addugirrefers i@ functiopgl

I ncl udes ¢ I3 Adfectip kyl "
rorers to STamry Mf‘d&ﬁﬁ ﬁ‘gkﬁﬁ%‘?ﬁs 3?%33?‘#5’*‘*&@?8%‘2(6 egé“up, an
al kenyl gr ogpndizectlyl threeredge forayfadRgen mosopide Fkyl

group or anhsiy é@&%’t‘iﬁ{ ﬁ\eg@ggcgagaggi@{e@?g}%ﬁ&gg&@oﬂw eiegt MY al so

conprise One d6r nore ra exa
cydoal kyl alekptesgecbal;d:hemtendéémwmf(ayubm.cal kyI group. Lovver aI kyl" refers to

a branched or st haj n..acycld.g, r t o about
ten carbon atons mﬁ?@f‘é‘f Sjreﬁs%g &t 5‘“5% Wg ?%gr% to%@tﬂo&?Sf
donating, releasing and /or directly or indirectly transferring any of the three redox
forms of nitrogen monoxide (NO", NO-, NOe), such that the biological activity of
the nitrogen monoxide species is expressed at the intended site of action.

"Nitric oxide donor" or "NO donor" refers to compounds that donate, release
and/or directly or indirectly transfer a nitrogen monoxide species, and/or
stimulate the endogenous production of nitric oxide or endothelium-derived

- relaxing factor (EDRF) in vivo and /or elevate endogenous levels of nitric oxide or
EDRF in vivo. “NO donor” also includes compounds that are substrates for nitric
oxide synthase.

“Alkyl" refers to a lower alkyl group, a haloalkyl group, a hydroxyatkyl
group, an alkenyl group, an alkynyl group, a bridged cycloalkyl group, a cydoalkjrl
group or a heterocyclic ring, as defined herein. An alkyl group may also comprise

~one or more radical species, such as, for example a cycloalkylalkyl group or a
heterocyclicalkyl group.

"Lower alkyl" refers to a branched or straight chain acyclic alkyl group
comprising one to about ten carbon atoms (preferably one to about eight carbon
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11 23 July 2004 atons, nore preferably one to about six carbgn atons).
Exenpl ary | ower al kyl groups include nethyl, ethyl, n-propyl?JPQ prl,
n-butyl, isobutyl, sec-butyl, t-butyl, pentyl, neopentyl, iso-anyl, hexyl,

octyl, "and the like. "Substituted lower alkyl" refers to a | ower al kyl
group, as defined herein, wherein one or nore of the hydrogen atons have
been replaced with one or nore R groups, wherein each R' is

i nd q | ) ,
cyand or ezﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁﬁéﬁg F%@uﬁﬁl%%%?%‘# a?g%%ﬁ%ﬂér{s’é?& owier
| kyl i ethyl, ethyl, mpr isoptopylme ASPIrutyy eer- oal kyl
Sr oﬁp, g;mgrg};pml Kyl II? up fis%_hgt@}:)ﬂigzq Pyri e é defi ned %?r g?n, yto

which is é’;}gﬁﬁga‘?&g}f%@? rﬁg_r’e haéfpgg@ﬁg%/’ %ﬁldﬁag%dﬁ'ﬁe'rei n. Exenplary
hal oal kyl . gr oupsubstiehted dowes dlkyid referd toyd lowablaikyd geolny/as d2fined hebaity| |
1- br ono- 2- chl oy o- pent yl , gg %h | i ke A&%en.l rei%r to a branched or
Straight cRAsTRITCarteer Tigisqldhs Bytosep Alares havs beprcisplare it 6o BE RO Ror o
pref er abl g FHiR EAHITM )is Mb?&&éﬂlg LRPRFIXGSaRBRO, Y EBBSEXy], a

Y.

car bon-car bo dégble bonds. Exenpl ary al kényl” groups . include propyl enyl,
but en- 1- yIqarb@@ma@@rﬁha,-b@eﬁﬁaéﬂq@l@%??m:@la?@éﬁhff%-, 3- met hyl but en

1-yl, hexan-1- f = | . | kenyl "
refers to a br aHERRBATRIE K o IRReRI %Ptlaaﬁﬂay’%?ﬁ%fﬁfééﬁf aimﬁfﬁ*iﬁyfé‘an ’
conpri se : greup;a pridgezhryiebyallgd gboup,doryoloalkyd bSa retaroguolid rimgkany |
re]Ergr!sstoch ugahné%ag r _st.r,ai ght chain C2-Cl Emm;\pdro arb 7 fera)tl)ly, a

C2- C5 -hydr%ag‘ﬁfelﬁgpéaﬂﬂﬁépmp e‘l%%?&%‘&ﬁé}‘a%&&&?f@ér#%%ﬁf%ﬁh conpri se
~one or mmﬁ@m@mm@dwm teisluorovhettgl, chimenwthyip2-&remobltyl,

hydr ogen atons have, been ri’p gcgdﬁeth one or nore R10 groups, wherein

each R10 ilsbﬁ%%'émﬂ’éﬂﬂe?ty *an oxo, a carboxyl, a carboxanido, a

halo, a cyano e PYLf0s @Y LbiiancRed SedtAgRk MR C, Hdreddtbbn refers to an
unsat urated acyc |CYQ' - C10 hydrocar bon pglgtf er(a:ﬁcé”WCz-CB hydr.ocar bon,

mor e pr ef dpegfespbly €,-Cphydugrarbanpaeye praferablynCebapydrasathan) whichesn
car bon- car J¢ [ ‘ ' ( yl,
o opymyl - Buyielofe By BREEsst oA <R ,%%%@é? 0K SERRPLary SIV R SoTS
3- mﬁt Ihy L butgindé prtbpyl&tl}d)d%ﬂten*lwl, isbbutehy. pgmtenilfieﬂi/ Rﬁanythyflmtend*yl, 3 :
met hyl - but yns 1s nd he Like, Bridge /el y ers to two or nore
cycl oal kyIﬁgwgﬁg@'ﬁgg’é}%&élxﬁ%@éﬁgﬁi &Eﬁlg Y@%ﬁ?ﬁ&t@%h t hereof fused via
adj acent or norLowkpglkehylateiens to a branched or straight chain C,-C, hydrocarbon .

which can comprise one or two carbon-carbon double bonds.

"Substituted alkenyl" refers to atbranched or straight chain C,-C,,
hydrocarbon (preferably a C,-C, hydrocarbon, more preferably a C,-C,
hydrocarbon) which can comprise one or more carbon-carbon double bonds,

wherein one or more of the hydrogen atoms have been replaced with one or more
- R™ groups, wherein each R™ is independently a hydroxy, an oxo, a carboxyl, a
carboxamido, a halo, a cyano or an amino group, as defined herein.
"Alkynyl" refers to an unsaturated acyclic C,-C,, hydrocarbon (preferably a

C,-C, hydrocarbon, more preferably a C,-C, hydrocarbon) which can comprise one
or more carbon-carbon triple bonds. Exemplary alkynyl groups include ethynyl,
propynyl, butyn-1-yl, butyr-2-yl, pentyl-1-yl, pentyl-2-yl, 3-methylbutyn-1-yl,
hexyl-1-y1, hexyl-2-yl, hexyl-3-y1, 3 3-dimethyl-butyn-1-yi, and the like.

| “Bridged cycloalkyl" refers to two or more cycloalkyl groups, heterocyclic
groups, or a combination thereof fused via adjac;.ent or non-adjacent atoms.
Bridged cycloalkyl gréups can be unsubstituted or substituted with one, two or
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Bridged cycl oal kyl groups can be unsubstituted or substltute%?ﬁ(¥
or 12 23 July 2004 three substituents independently sel ected d ﬁyl
al koxy, am no, al kylam no, dial kyl am no, hydroxy, hal o, carboxyl,

al kyl carboxylic acid, aryl, amdyl, ester, alkylcarboxylic ester,

car boxam do, al kyl carboxantido, oxo and nitro. Exenplary bridged
cycl oal kyl groups-include adamantyl, decahydronapthyl qui nuclidyl, 2, 6-

o ol ¢yl i A0Sk A e AN Ul ol R oy amino aliglaing,

sat urated & tmnnorhych@xyyhalo,ocalnly@qd,cﬁkﬂw oxph améﬂacrg'l faﬂﬁdebBﬁGEf 3to

Cubst it ut Gk ﬂ?” a%ﬁf s&% P sl BB oo o MREMIE A Perilery,

L rom ?I Kylbridd I geoup ikylualeiadamasityi) &yctahydﬂmapahyll qumuo],ldyl 26;) |
ryl amn m n
a: Ey%/c:r b(ﬂ%??‘ﬁ% a[é)é %ﬁ%f@é&?yw&ﬁﬁtléhes irsbacﬁ?}é %YS%( &S’ffg xg)r§1ydo

oxo, al ky, Lijkgl . and nitro. Exenplary cycloal kyl groups incl ude

cycl opropyl, ¢ Iobut cydopentyl, cycl ohexyl cl.ohexe
cyclohepta, 1, 3- é\@?-]ky)(aﬁ@@?fﬁ%aﬁ?qﬂéaﬁm% ‘écﬁl}fg}" Eﬂ%ﬂ’ﬁ) refers to
a saturat eg, Bridifle Bl &ﬂs%%bﬁt 1@&&5@&@5&% ggrauﬂk? oupsaReue 2 to

about 10 car preferably about to about car bon atoms) where 1
to about Mwbblmﬁmt@d mmteémlﬂwﬂe Womél@e Subﬁ’i“élemstlﬂ erandeniygen

and/ or sulf %al]ﬁ@é&ir@yhpeémgﬁi” fonyl

oxi dati on sgfegfe?ﬁﬁle fero’ég‘a#] c fakg or gfoup“can used fo an aromatic
hydr ocar bait Iamino,Mgﬁmﬂmpa@ﬂmﬁybaﬁt&étﬁdt@&héﬁi@@@@)@h substi t ut ed
with one, r ree { uen nde kyl ,

al koxy, arﬁl%ar%gﬂ ??ﬂ?&ﬂ‘eﬁw Cgﬁtﬁf E%ﬁch%’ “ﬁ%l‘fa%‘ﬁ’g%lt“c‘}%b Q%xo

t lh: a: , hgl alfﬁ@%)dndrﬁﬂ'bbmmlﬂar)eqt@ailkﬂ gtyhgsmhhx;elayclogmpyl

al | gl carboxy] ic eSter, ar i c_aci vl £ar bo ster,
amidyl; e Lb %ﬁ%‘ygé‘%ﬁ/ 38 ﬂY{rP?EP @ £ do.

al kyl car bqgg&m do aryI car boxam do, sul fom ¢ aci d, sul fom c est er

sul f onam do anqI nitro. Exenplary hgterocycl I C rou s includ rroI yl, 3-
pyrrolinyl, ﬁﬁWﬁX@FWWP&RyF ers 1P Adaiated) IMPWEFEWF% nyl ,

pyrazol yl.p BQrouIE 'a@bﬂy t o BGEAZa PN atBi@1pleférably HbdbiA YD,
I m dazol yI | ndoI yl furanyl, tetrhydrof uranyl tetrazolyl,

pyrrolinyla qwﬁrcg:rqun’cﬁw) Wh@i'&h]ztﬂ ahaut 4@11101'83"9%)@6? sanlpcediby R i nyi |
I m dazol | rﬂbpé’ hitrdpeh 388/ gefl¥ind / or sulfur atoms. Sulfur maybe in the thio, sulfinyl or

sulfonyl oxidation state. The heterocyclic ring or group can be fused to an aromatic

hydrocarbon group. Heterocyclic groups can be unsubstituted or substituted with
one, two or three substituents independently selected from alkyl, alkoxy, amino,
alkylthio, aryloxy, arylthio, arylalkyl, hydroxy, oxo, thial, halo, carboxyl, carboxylic -

- ester, alkylcarboxylic acid, alkylcarboxylic ester, aryl, arylcarboxylic acid,
arylcarboxylic ester, amidy}; ester, alkylcarbonyl, arylcarbonyl, alkylsulfinyl,
carboxamido, alkylcarboxamido, arylcarboxamido, sulfonic acid, sulfonic ester,
sulfonamido and nitro. Exemplary heterocyclic groups include pyrrolyl, 3-
pyrrolinyl 4,5,6-trihydro-2H-pyranyl, pyridinyl, 1,4-dihydropyridinyl, pyrazolyl,

- triazolyl, pyrimidinyl, pyridazinyl, oxazolyl, thiazolyl, imidazolyl, indoly],

~thiophenyl, furanyl, tetrthydrofuranyl, tetrazolyl, pyrrolinyl, pyrrolindinyl,
oxazolindinyl 1 ,3-dioxolany1, imidazolinyl, imidazolindinyl, pyrazolinyl,
pyrazolidinyl, isoxazolyl, isothiazolyl, 1,2 3-oxadiazolyl, 1,2,3-triazolyl, 1,3 4~
thiadiazolyl, 2H-pyranyl, 4H-pyranyl, piperidiny], 1,4-dioxanyl, morpholinyl, 1,4-
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pyrazolidinyl, isoxazolyl,

| sot hi azol yl, 1 2, 3- oxadlazolyl 1,2,3-triazolyl, 11,3, 4- thlad|§§dmy9004

2H pyr anyl , 4H—pyrany| plper|d|nyl 1, 4d|oxanyl nor pholinyl, 1,4 13 23
July 2004 dithianyl, thionnrpholinyl, pyrazi nyl ,

pi perazinyl,1,3,5-triazinyl, 1, 3,5-trithianyl, benzo(b)thiophenyl,
ben2|n1dazolyl benzot hi azolinyl, quinolinyl, and the like. "Heterocyclic

conmpounds” referttho nonQ- .ang 09&(): clic co 0#3%_ co r| ﬂﬁgnc}least one
aryl or  hat FyFing wiperanY. hmaEeR e, L3

car bocycl 'b@nlﬂé m@wpbwmaefadﬁbmomﬁmmﬁ; Ohﬁybanﬁ\nbehk@rratllc
rings. Exenplary ary oups u en t qui noy

t et rahydronaphtﬁ?ﬁero‘ﬁﬁ’gﬁﬁ?F‘Popﬁéﬁrf?ﬁ*r HH%'HyPnBﬁ/?RL!@Fh C%EH %‘Pm%s i ke. Aryl
groups (ing E}%ﬁl@%{eﬁ'dn%afywr&%éw@ﬁl c§@g, be unsubstituted or

substi tuted one, two or’three s bstltuents I ndependent | y sel ected from

‘al kyl, al koxy, Aa)rlkmfexﬁt@alaﬁnw igy|bigyich F@Mﬁew@cw&%ﬁ%

g;?lrogl(slm Q@S}H{%@u C esﬁ% %m%% rfﬁ'lcgolrcbox I'C %ﬁéﬁ Yﬁduﬁl%gxyl I C ester,

aryl, ary ngaidwmalpthylaqumoyh rtwaimdwwaphthyl fwamyl, lmdaw{ dudergyrlyindoyl,

Ul tont o AeemEBkeY by Eils %‘L’?&?‘mﬁ%&%ﬁ%ﬁﬁﬁ @%f?f%baﬂﬁww ;

su:ofstltut Sdbﬁmtemelmbuﬂ&}réeﬂ&&h ; h i eéédted)fron?k B

Sul 1 onam (0] r SUul 1N and t e i.ke. Cl Qa eny
refers to %’EFF‘!Q@H%E M@%ﬂaﬁkﬁm& %’P‘&iﬁﬁ‘w "
hydrocarb Hﬁl}ﬁnﬂ{&hﬁl@ GR; earb Icéurba hcfé%féﬂlse one
or nore carbon- carbontrlpeﬁons ? XI?O Ry 4

kyl refers to_an aryl i‘dl cal,
as def i ne@lidearp wlma%r?é@ s@f baxylig eésﬁrf aryha@rylstboxylieiasid aylas

1 Gor op St AP ARILAPLHE pR R sy, BREDUALTY bperftippattp )
an aryl radrbomhyl, a.dfqmc aaddstﬂw wtemsulémaeﬁdpandrmtral esplarydi cal , as
S(ra](c) Ip gﬁs | p %gﬁ%&temﬂﬁg ﬁa&h%&%ﬁ‘%ﬁ#@l ﬂé]ﬂéq‘% 5{1%‘{-‘%! cycl oal kyl
radical , aaﬁbmmmukdaﬂqmﬂﬂﬁmwhumybhﬁhhyhandﬂhedﬂkyI rad!cal as defined
nerel /el oA SRS S SRl G, ¢ A et o1 ned
Cycl oal kypedfeaablynd Q;-C, hirdfdtafbbrame prﬁél‘&hly & @gCchirdravarkded) widch et ei n,
comprise one or more carbon-carbon triple bonds.
“Arylalkyl” refers to an aryl radical, as defined herein, attached to an alkyl
radical, as defined herein. Exemplary arylalkyl groups include benzyl,
phenylethyl, 4-hydroxybenzyl, &ﬂqorobéhzyl, 2-fluorophenylethyl, and the like.
. “Arylalkenyl” refers to an aryl radical, as defined herein, attached to an
~ alkenyl radical, as defined herein. Exemplary arylatkenyl groups include styryl,
propenylphenyl, and the like.
“Cycloalkylalkyl” refers to a cycloalkyl radical, as defined herein, attached
to an alkyl radical, as defined herein. | :
“Cycloalkylalkoxy” refers to a cycloalkyl radical, as defined herein,
attached to an alkoxy radical, as defined herein.
“Cycloalkylalkylthio” refers to a cycloalkyl radical, as defined herein,
attached to an alkylthio radical, as defined herein.
“Heterocyclicalkyl” refers to a heterocychc ring radical, as defined herein,
attached to an alkyl radical, as defined herein.
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attached to an alkylthio radical, as defined herein. Fbterogg %gﬁo
refers to a heterocyclic ring radical, as defined herein 0 an
al kyl radical, as defined herein. 14 23 July 2004 "Aryl heterocyclic ring"
refers to a bi- or tricyclic ring conprised oan aryl ring, as defined
herein, appended via two adjacent carbon atons of the aryl ring to a
heterocyclic ring; as defined herein. Exenpl ary aryl heterocyclic rings

include di hydroi ndole, 1,2, 3,9 tetra hydr oqui nol i ne, e like.
"Al koxy" refers keocy in gl Fefers tpa b grprétlm&cg%ﬁpmagsﬁgt faRarher ei n
(preferablyng ik QeBhed hksin, QFEH@déHvﬁ )l cEﬁ(ﬂca%&‘t‘@ton@sSo%E' d%xgﬁf&' n).

Exenpl ary al oxy roups |nc de_net hoxy, ethoxy, t-butoxy, cyc tyl oxy,
trifluor or?ehﬁwy £176 de ewryl Beprplast &ﬁerowd@nnm R, is
an aryl gr f{#4 q_tg 5 xy groups incl ude

napt hyl oxy‘:',m'l ui no (Sill‘éoxy'g | sgqu cP'gll%ny 6%{[&@ ‘the like. "Al kylthio"

refers to RS "Alkmf}é'lrefeﬂ tOl&ernWhete}nRgmpalkyhg@@n asdefimadherein

"Aryl al ko | ned herein, to
wni oh 1 - ApREREEY SRl B0sp Sck R AR & f¥Bned Rl "ary1 Al Koxy
groups i rxengdatbyeaikpkpgsoups iabydetiethoxy, ethboy, diutoy, eyblopyntybmdy, t he | i ke.
"Al koxyal kyl.' refers oxy group, as defined herein, appended to an
al kyl groﬁ%‘,ﬂ ugro %ﬁ%ﬂ@%&# Exenpl ary al koxyal kyl groups incl ude

net hoxymet hyl , * yﬁm&o&wmmmbw aryfidup)&s déflied hedblpxyhal oa
kyl" refers to_.an al oup, deflged hereln appended _to _a hal oal kyl
group, as ﬁ@frmlf@a’

tnaaﬂw P AHRAKIOKY eegRolinay IRg: 4-
et hoxy- 2- e&ﬂltgégmgtyl and the i ke. "Cycl oal koxy" refers to RHO, wherein

R, is a cycl oal up or a br| dged _ cycloal kyl group, as defined herein.
ExelrrplharyI cydod 1%‘“9 9@1‘0 } 91'%19 a8 a8 gyoup,\psidsfisad feosig. .
cycl ohexyl oxy, = ailaﬁ!; rain i's
a cycl oal kyl" E}g or OE %’W % ‘ﬁﬁ]f“&&‘%?&iﬁe{ gieg.n gﬁgiﬁetl%n

Exenpl ary Vel @nGrplgroup as edhﬁmmpEEWPiW@Wl@u@W@mW’@ hi o,
R e e RN
group are subs t "Alkopeydlignl 't iefensitcoayealkpxyagroup, as defined herein, appended to an
alkyl group, as defined herein. Exemplary alkoxyalkyl groups include
methoxymethyl, methoxyethyl, isopropoxymethyl, and the like.
“Alkoxyhaloalkyl” refers to an alkoxy group, as defined herein, appended to
a haloalkyl group, as defined herein. Exemplary alkoxyhaloalky! groups include 4-
metkwxy-ﬁ-clﬂo_robutyl and the like.
' "Cycloalkoxy" refers to R, O-, wherein R, is a cycloalky! group or a bridged
cycloalky? group, as defined herein. Exemplary cycloalkoxy groups include
- cyclopropyloxy, cyclopentyloxy, cyclohexyloxy, and the like.
 "Cycloalkylthio" refers to R;S-, wherein R, is a cycloalkyl group or a bridged
cycloalkyl group, as defined herein. Exemplary cycloalkylthio groups include
cyclopropylthio, cyclopentylthio, cyclohexylthio, and the like.
"Haloalkoxy" refers to an alkoxy group, as defined herein, in which one or
. more of the hydrogen atoms on the alkoxy group are substituted with halogens, as
 defined herein. Exemplary haloalkoxy groups include 1,1,1-trichloroethoxy, 2-
bromobutoxy, and the like,
"Hydroxy" refers to -OH.
"Oxo " refers to =Q.



defined herein. Exenplary haloalkoxy groups i ncl ude 1, 1, 1 trrchloroethoxy,
2- bronobutoxy, and ‘the like. "Hydroxy" refers to “OoH 3 Jyl¥28pe ¢

=0. 15 23 July 2004 "Oxy " refers to -0 RT,* wherein R’ |s an organic or

i norganic cation. "Organic cation"” refers to a positively charged organic
ion. Exenplary organic cations include al kyl substituted amoni um cati ons,
and the like. "Inorganic catron refers to a posrtrvely charged netal ion.

Exenpl ary Inorcgﬁwfefeettboos Oidfan! |or‘iﬁ’6 &eh. as for
exanpl e, sodium ° potassium nd the Iq’k H dr oxyal K ref ers to a

hydr oxy group "@sgaaia:fﬂ:arhmd"mfemrtnamspma@ed}argedargaudx;dn gimmplaws defi ned

herern "Nitrate". referns Nitrite" refers t

" Thi onrtra?f% ?‘é?ué)ffl?%ud Su'%ﬁ"ll%ﬁ' “%maﬁ Wr??‘g%?ﬁ#lol refer to
-S-NO. " Ni tr 0" "Ingigudc éation' ceffstioR pdsiivelncharged heaall iof! Bxefrplaryt 0
conpounds _t hat ha\(e been SL&)Stltut ed therewith. "Nitros gfers to the
group - NOBeFganigicationRs ingludg rpepér@et@bca@@ﬁﬁéuemgs qrwgfmrie,éo

substrtut?,@tgsgﬁhe%am\emurte and "cyan" refer to -CN. "Hal ogen" or
hal o" ers to |od|ne§3 E bromine (Br), chlorine (d), and / or

fluorine (F). tcoahmoxy@noup,r@,srmd einpappendied|tRy| ami no
group, an tarylamno group, an allcylarylam no group
or a heterogﬂ'léé1 %F&Lﬁ?,la%él’gﬁﬂe ge% ned herein. "Al kylam no" refers to R NH ,
wherein R, i S'Nmaéhyfergtm@N@,s defined herein. Exenplary al kyl am no
groups i ncI ude, RL Nyl gtg yl am no, - butyl am no, cycl ohexyl am no, and
the like. "Arylg T gf r 'R,,NH, wherein R, is an aryl group, as
defined herei Yﬁ;}uoﬁtntd{'ybﬁmm'&megers to RR N, wherein R and R 3 are

each 1 ndepe ndenlt’l'm\)/mmte" and “nitrosothiol" refer to -5-NO.
"Nitro" refers to the group -NO, and "nitrosated" refers to compounds that
have been substituted therewith.
| "Nitroso" refers to the-group -NO and "nitrosylated"” refers to'compounds
that have been substituted therewith.
. "Nitrile" and “"cyano” refer to -CN.

“Halogen" or "halo" refers to iodine (I}, bromine (Br), chlorine (Cl), and/or
fluorine (F).

"Amino " refers to - NH,, an alkylamino group, a dialkylamino group, an
arylamino group, a diarylamino group, an alkylarylamino group or a heterocyclic
ring, as defined herein.

A]kylanuno refers to R,NH-, wherein R, is an alkyl group, as defined

-herein. Exemplary alkylammo groups include methylamino, ethylamino,
butylamino, cyclohexylamino, and the like.
| "Arylamino” refers to R, ;NH-, wherein R is an aryl group, as defined
herein. ,
"Dialkylamino” refers to R,R N-, wherein R, and R are each mdependenﬂy
- analkyl group, as defined herein. Exemplary dialkylamino groups include
: dimethylamino, diethylamino, methy! propargylamino, and the like.
"Diarylamino" refers to R;R,N-, wherein R,, and R, are each mdependently
an aryl group, as defined herein.
"Alkylarylamino or arylalkylamino" refers to R,RN-, wherein R, is an alkyl
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an al kyl group, as defined herein. Exenplary dialkyl antino grouBs I nclude d
met hyl ami no, di et hyl'am no, nethyl propargyl amino, and the | i iga July 2004
Diarylam no" refers to RI N, wherein R, and RO are each independently an
aryl group, as defined herein. "Al kylarylamno or aryl al kyl am no" refers to
RS2R N-, wherein RS2 is an alkyl | 16 23 July 2004 group, as defined
herein, and Rs, is an aryl group, as defined herein. "Alkylarylalkyiam no

" refers to R, eln lS an al k I r u ‘ined herein, and
R, is arB™arji & %" g:]}?ﬁ ﬂ n‘(‘i’S %‘qﬁ%’%ﬁ oal kyl ami no "
refers to RAN“AIW ﬁyeamyﬁnﬁnbs r@f@rs’stlomg -anereaﬁR,zdsﬁnmﬂcyllgemqms and R,

I's an cycl oal k{@ group, _as defined here| n. Am ag% " refers to an am no
group, arfefined ﬁ?lﬁoancbseﬁrﬁnaé'}’ %I%?‘Pﬁzrﬁs an aryl ami no group, a

di aryl am no gnr b as
y 9" Aylc oAldhihy b 88fR90 é%rz%rm ﬂhef%:ﬂﬂ, 85 &QXH&XI Erdig)ds

defined herein, |ch I S appended group, f Pned her ei n.

Exenpl ar yd&iuﬁdé'mmmyancbf{awrﬁsl dyielaaliod grenpras ?ﬁaﬂﬁl iy | |

di phenyl am noc k Q‘Fﬁ‘l&? "Am noaryl "
refers to an amerg@&y f gﬁttgx'h%‘ S a%@déﬁ ?Pa y ?mdr% group, aa

yl alm 30 gjjallkglmnzrgrauﬂj ai&yllmmcgrguprmdlaEydemmragyo@mn @pl’tl;‘_tl_q;s

i ncl ude anilino nmet hyl ani lin i 0"
refers tcgmg r ahetFrpryic agﬁ'?%lbﬁ éf?ywm({%?ﬁgﬁ?ﬂ%{%fmag%ers to
C(g») grobp ,adsddfﬁ'fg)drzlferém Exempldiylaininyhlkyl indudS(0) 2-. " Sul fonic

aci d" rs t ein RIG is en, an,or.ganj cation
or an mdf’ﬁ?ﬁl?‘lga-‘é’éé‘mfﬁgzgl iPé’BmF?‘éY ?anyﬁz:ﬁ:g Wﬂyé'?ad‘d ﬁ"é’fers to a
sul foni c 1fg d group, as defined herein, appended-to an al kyl group, as

defined herein. "Arylsulfonic acid’ refers to an sulfonlc acid group, as
defined her ei nAmingawi d sefersdoan aylgrogpdo yvhich isprmendgd REredHamMIRR £ oni c

ester” I ei8ip, 4 Sy Fouph ntirPlalkylamAftoRpl Exe ol arifoRfpl
groups include anilino, N-methylanilino, N-benzy}.amhno, and the like.
“Thio" refers to -S-.
“Sulfinyl" refers to -5(O)-.
"Methanthial" refers to -C(S)-.
“Thial" refers to =S.
"Suifonyl" refers to -5(0),"
“Sulfonic acid" refers to -5(0),0OR,,, wherein R is a hydrogen, an organic

cation or an inorganic cation, as defined herein.
“Alkylsulfonic acid” refers to a sulfonic acid group, as defined herein,
appended to an alkyl group, as defined herein.
‘ “Arylsu]fonic.aci " refers to an sulfonic acid grdup, as defined herein,
appended to an aryl group, as defined herein
“Sulfonic ester” refers to -5(0),0R,,, wherein R, is an alkyl group, an aryl
group or an aryl heterocyclic ring, as defined herein.
"Sulfonamido” refers to -5(0),-N(Ry,)(R,,), wherein R, and R, are each
- independently a hydrogen atom, an alkyl group, an aryl group or an
arylheterocyclic ring, as defined herein, or Ry and R, when taken together are a
heterocyclic ring, a cycloalkyl group or a bridged cycloalkyl group, as defined
herein.
“Alkylsulfonamido” refers to a sulfonamido group, as defined herein,
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group or an aryl heterocyclic ring, as defined herein. "Sulf%a?] ' "04refers
to -S(O= N(Rn}(Rs7), wherein R3, and R~, are each i ndepend nly

hydrogen atom an al kyl group, an aryl group or an aryl heterocyclic ring,
as defined herein, or R and RS, when taken together are a heterocyclic

ri ng, a cycloal kyl group or a bridged cycl oal kyl group, as defined herein.
"Al kyl sul fonam do" refers to a sul fonam do group, as defined herein, 17 23
July 2004 a d to n, al k I, O, efined herein. "Aryl sul fonam do"
refers toaﬁggﬁﬁ?gg g’tﬁ% a‘gge%gérq&eéﬁgher ein, appended to an aryl
group, as defin ]Bﬁlf@ha”tmdo”péfdfy{dilsﬂforfaﬁﬁdbgrbﬁp kasFefinalidrestin, R ,, is an
al kyl group, as defined_ herein (Eneci\ﬁrably a | ower al kyl group, as defined
herein). aRPW@?ﬂ@aI?@B’éBEO’%R? is an aryl group, as

defi ned hereinn rﬁw ag@ry g@deﬁﬁe&héfdmed

her ei n, appendeﬁ"'k %@f{i ?oﬁglfrege{%,lz”g%&ge fin ere| n. "Al kylsul finyl"

refers to(ﬁtef@@bj)yqlmmméhdgmuma@d@ ¢ keteimyk oup, as defined herein.

detihed . hor ot rADARERS i Ko henelIG ol By rduefilegtielip, 8

is an al kyl grOAgrlalkyitmtéfrefwsitdmruyhgmu«puysdaﬁmdmm appem@d@ﬂl -S(O) -

wherein R, n_a r A% defined herein. "Arylsulfonyl" refers to
R - S(O)j-anwll%‘l% "}gaFg IBW roup, as defined herein.

"Aryl sul fonyl omﬂxﬂ.ﬁﬂ.ﬁnf " refeBboR BO)Owhenbier R 13 aR alkyl groupy ad defiredp, as
defi ned herein mdyl™ refers to R,C(ONR )- wherein RS, and R57 are

each inde Fﬁi@ntly a hydrogen atom an al kyl group, an aryl group or a n

aryl het er ocycl rg1didififord?" refiith k@ RY-S1O),E WhereihR £ anfaiitydggolip, 43 deHr@HO

wherein R- is a hydrogen atom anal kyI group, ,an aryl group or
an"aryl heberaiByclic.ring, as defined herein.

"Alkylsulfonyloxy" refers to R,O-S(O),-O— wherein R, is an alkyl group, as
defined herein.
"Arylsulfinyl" refers to Re-S(O)-, wherein Ry is an aryl group, as defined

herein. :
| "Arylsulfonyl" refers to Rg-5(0),-, wherein Ry is an aryl group, as defined
herein. '
"Arylsulfonyloxy” refers to R-5(0),-O-, wherein R, is an aryl group, as
defined herein.
"Amidyl" refers to R;C(O)N(R,,)- wherein R,; and R, are each independently
a hydrogen atom, an alkyl group, an aryl group or an arylheterocyclic ring, as
defined herein. ‘
' "Ester" refers to R,,C(O)O- wherem R, is a hydrogen atom, an alkyl group,
-an aryl group or an arylheterocyclic ring; as defined herein.
"Carbamoyl" refers to -O-C(O)N(R;,)(RS,), wherein R;, and R, are each
independently a hydrogen atom, an alkyl group, an aryl group or an
~ arylheterocyclic ring, as defined herein, or R,, and R, taken together are a
- heterocycdlicring, a cydoé]kyl group or a bridged cycloalkyl group, as defined
herein. | :
"Carboxyl" refers to -C(O)OR,, wherein R,, is a hydrogen, an organic cation
- or an inorganic cation, as defined herein.
“Carbonyl” refers to —-C(O)-.

18




"Carbamoyl " refers to -O-C(ON(1)(R'), wherein k and Rs, are_each

| ndependently a hydrogen atom an al kyl group, an aryl groupzérlu'é{r?004

azyl heterocyclic ring, as defined herein, or k and R' taken together are a
het erocyclic ring, a cycloal kyl group or a bridged cycl oal kyl group, as
defined herein. "Carboxyl" refers to -C(OOR ., wherein k is a hydr ogen,
an organic cation- or an inorganic cation, as defined herein-"'Carbonyl -

refers to -C(Q 18 23 July 2004 "Al kyl carbon " refers to |-
wher ein R is %mllquqaﬂ;borgrl ERfEfSé@Rd'Q(Qi'edV =Y a"&”ﬂ"(ﬁ'PHBn%ﬁ ‘%"@ders to
(O - I)gﬂerer n R, is an aryl group, as defi ned herein. "Aryla

kylcarbony‘]e refers to R-R-C(O -, wherein Ris an aryI group, _.as_  defined

herein, and R “AmylarbahylfrefgratoR-GMerherein Reissimaryl grogi s alﬁﬁn@‘ér bonyl "
refers tohR R-C(O-, wherein R, is an aryl group, as defined herei n,
and R is %%I kyl group, as defined herein. "Het erocycl i cal kyl car bonyl "

‘refer to R, B( latkelcatbo 1”7r.efers t@RPR, eC@)y obheralrk), igaroary] gesuplesi ned

her ei n. Car boq?’limgsé 1-‘5_7ref to % %ﬁ% wherein R is an alkyl

group, andefpg ‘?j'?’é\aﬁn i{wa}ﬁ g h?rﬁﬁ'f' as defined herein.

" Al kyl car boxyl {catbtthy ‘l'aiereth E@Rgmgd:(o)efvemﬂem Rgf;xsadrkaiyl grawp asas
as

defrned herein, app nded to a C rboxyI I ned herein.
" Al kyl car gefiged heresy, ap %Paﬂk P eiths defi ned herein,

appended to an &% éaﬁcﬁéér%n ¥ p,lng%cd I WRerdeRElifa " Aryl car boxylic

acid" refers to an a group her el n, appended to a carboxyl
group, ashelbtmcryeblcalﬂeyl@mllp,aﬁ Iﬁoecrl besejini c ester” and "aryl carboxyF' refer

he def i ned her & abORARERIA feter3 05 ROOMPRACRIR RS Baf ITEbIE BEUFL 30U
and RS, agrowaaihan aryd bptenotalit sing, asyéfingd hexgivm  an al kyl group, an aryI

Paken toget her AICafoRHE bl ahd G la RS £ e B B PP e %q%r.%‘;

cycl oal kyhegimuppeadedies & u&ﬁoxyl group, as defined herein.
“Alkylcarboxylic ester" refers to an alkyl group, as defined herein, appended
to a carboxylic ester group, as defined herein.

"Arylcarboxylic acid" refers to an aryl group, as defined herein, appended to
. a carboxyl group, as defined herein. :

"Arylcarboxylic ester" and "arylcarboxyl" refer to an aryl group, as defined
herein, appended to a carboxylic ester group, as defined herein.

"Carboxamido" refers to C(O)N(R,)(R,,), wherein R,, and R, are each
ﬁdepmdmﬂy a hydrogen atom, an alkyl group, an aryl group or an
arylheterocyclic ring, as defined herein, or R,, and R;, when taken together are a

“heterocyclic ring, a cycloalkyl group or a bridged cycloalkyl group, as defined
herein. | -

“Alkylcarboxamido" refers to an alkyl group, as defined herein, appended to
a carboxamido group, as defined herein.

"Arylcarboxamido" refers to an aryl group, as defined herein, appended toa
- carboxamido group, as defined herein,

“Urea" refers to -N(Ry)-C(O)N(R,)(R,) wherein R, R, and Ry, are each
independently a hydrogen atom, an alkyl group, an aryl grouporan -
arylheterocyclic ring, as defined herein, or R, and R, taken together are a
heterocydlic ring, a cycloalkyl group or a bridged cycloalkyl group, as defined
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herein. "Al kyl carboxam do" refers to an al kyl group, as defined herein,
appended to ~a carboxami do group, as defined herein. "Aryl cafBd¥¥®08%"
refers to an aryl group, as defined herein, appended to a carboxan do
group, as defined herein. "Uea" refers to -N(Rs,)-C(ONRR)(R') wherein k,
k, and R, are each independently a hydrogen atom an al kyl group, an aryl
group or an arylheterocyclic ring, as defined herein, or R and Rs, taken
t oget her %{e?ﬁ het erocyclic ring, a cycl oal kyl group or -a bridged

cycl oal kyl up, as defined 19 23 July 2004 herein. "Phosphoryl" refers to

-P(R,,)(R7 1) ( FPhospherydl refétsdo l-B(I@O)(IRq}(R”pavhereirn B scalpnap;m afteledtrams, oxo,

S kyl . “an thiakes oo, 29 Sudiciite A cash fpdhesRyendin s sapibe Bt R E0ged 4 pog'
her ei n. $b¢v ¥t alkyE hRafkox9, a:SbWMBMM bRy br B aRidagdefifkd are each

i ndependently a toval ent " bond, “a | ower al kyl, an al koxy, an aryl or an
arylalkoxﬂﬁWﬂas defi ned hereln Conmpounds that donate, transfer or rel ease

i rTc X de PefiRtlels L MARIMMOMR P RMAR T L IR, BRIRG, 2 v de

spectrum of advantages and ‘esent™i nvention is based on
t he unex pemdqmnd.eaﬁpaeoyalem bdre:l, eflower alkpl, @@&OW@%GMGE az BHEalkowny,

toget her wit ong nore COX -2 inhibitors directly or indirectly |inked
with one &° hf"lfer“f‘c oxi de noieties. Treatnent or prevention of

i nfl ammati on, camdlsfthamiqnater,mhsfenbr mi&mmum&eamesah Utechave

gastroint tlnal ro er |es of nhi bi t facilsitat.l of und
heal i ng; Zi%EM IS0 %ﬁ?@ﬁh’ﬁh f(ﬁd)taé‘;ﬁﬁ es aggap E:§a The
CydOOXygegﬁéﬁn?er%ﬁhaﬁ%asdH%ﬁrtH@[xﬁeﬁ;?é&té@led.@bi wairy of thwveffdats ofstichf t he

nitrosated and/ or, njtrosyl at COX- i nhi bit of .t.he res t I nventi on;
or by the C9§'&"° ﬁl@eﬁpéregﬁgéﬁwghﬂf@ﬂr%?@r&%ﬂa i i%itors in

conj unct | qAaibddy IRRJAEBRE of RBRE HIER oiiRl motbeRal ?reaﬁﬁbﬁ?éﬁpﬂéirehﬁéﬁSf er

nitric ox nd/or stimnmulate endogenous production of and/ or EDRF in
vi vo and/ cnfm&muwpaamend&vw teame@km@/@ympr@gemeah@f €opt i onal | y,

wih one QloHBifediNS ARBUIG ROV inhBitBAS FRARIALIRE WohliThAIFEPMd

i nvention
treatment and/or prevention of renal toxicity and cyclooxygenase-2 mediated

disorders can be obtained by the use of the nitrosated and /or nitrosylated COX-2
inhibitors of the present invention; or by the use of the nitrosated and/or
nitrosylated COX-2 inhibitors in conjunction with one or more compounds that
donate, release or transfer nitric oxide and/or stimulate endogenous production of
NO and/or EDRF in vivo and/or is a substrate for nitric oxide synthase, and,
optionally, with one or more therapeutic agents.

In one embodiment, the present invention describes nitrosated and/or

- nifrosylated COX-2 inhibitors of Formula (I):




nitrosylated COX -2 inhibitors of Fornmula (1): 20 23 July 20231 V\fnezrﬁ%n:

when side b is a double bond, and sides a and c are single b d Y 0%t~ v1 - zi

is: (a) -CR(RS}-CR (R5'") - CR‘(RS) (b) -C(O-CR(R")-CRS(RS')-; (c¢)

-CR (R 7)-CRS(RS' ) -C(O ; (d) -{(3 (RV))k-OCO-; (e) _

-C(O) - O(CR'(R‘ & [ (fig) CRs(R)-NRB-C(O) (h) -CR4A=CR'-S-; (i)

-S-cR =CR’ -S-N---CV - (k) -CR=NS-; (I) -N-CV-O; (m

-OCR NR - CR' =N ; "(0) -N=CR --S-; (p) -S-CR'=N-; (q)
NR'W&EQ‘(Q"%‘RS

- O) - (r) RN-CR =C e- (S) -CR =CRs- NR3- (t) -O-N=CR (u)
(V) -NEN-S-; Wsﬁelﬂ%&l& dofils)e e, @R sibles 2 agt ) ard\siOEke Hirgls, (Xz)Y‘:bhsN NEN ;
(aa) N:N-NR3 (bb) -CR (R )-0-CRs(R5i); (cc) -cx'(R)-S-cR5(R5'r;
(@) -CRR)-CR(R")-CR'R)-;
(b) -C(O)-CR'R)-CR'R™)-
(c) -CRR")-CR'(R")-C(O)-;
(d) «(CR(R™),-0-C(0)-;
(&) -C(O}O-(CR (),
(9 - CRR"}NR-CR(R")-
(8) CR®'»NR-CO)-;
() -CR'=CR"-S+
(i) -8-CR'=CR"~;
(j) -5-N=CR*-;
(k) -CR'=N-5-;
(1) -N=CR-O-;
(m) -O-CR'=N-;
{n) NR-CR'=N-;
(0) N=CR"S-;
(p) -S-CR'=N-;
(9) -C(O)-NR-CR"(R")~;
() -R'N-CR’=C R*;
(s) -CR'=CR*-NR*;
(t) -O-N=CR*;
(1) -CR'=N-O-;
(v) -N=N-5-;
{(w) -5-N=N-;
“ (%) -R*N-CR'=N-~;
(y) N=CR“NR*-;
. (z) -RN-N=N-;
(aa) -N=N-NR’-;
(bb) -CRYR)-O-CR'(R™)-;
(cc) -CRYR)-5-CR(R")-;
(dd) -CR'R")- CO)}-CR'®")-;

A




(dd) -ea')- C(ORSs(R) 1 23 July 2004 (ee) -CR (R )-CR(R5")- g(u? (ff)
(CR3(R5' )) k-0 C(S)-T (gg) -C(S)-O (CR5(R5i))k ; (hh) 23.Jily 2004
(CRS(RSe) ) k-NR3-C(S)-; (ii) -/C(sSy)-//NR3-(C++R55(R5"))k-; lei)
LORS(RS )k~ -(O) ; (kk) -O(Q-S (CRS(RS'))k-; (11) -O-CR-CRS-; (trim

-CR=CR-0O; (nn) --C(Q- NR3-S-; (00) -S-NR3-C(Q-; (pp) --AO-NWO
(gq) -ONR3-C(O) - (rr) NR3- CR' CR5; (ss) -CR =N NR3-; (tt)

B 0 et (T AR (0o
? ERS) Cg R , (&Bb_}eeg{ @B , (—KI(I:Qgg ; C\T/neRn SCI((?)GS a( gﬁg) c are double
bonds and. si de b i s(gg) STEHR(CRR)), ,X YI-Z'- is: (a) =CR -O-CRS=; (b) =c
4 RS- QI (bh) ~(CR(R")),-NR-C(S)-
(i) -C(S)-NR-(CR'R™),~
() HCR¥R™)),-5-C(O)~
(Kk) -C(O)-5-(CR'R™)),~
(1l) -O-CR*=CR™-;
(mm) -CR'=CR*-O-;
(nn) ~C(O)- NR*-5-;
{00) -S-NR-C(O)~;
(pp) -C(O)-NR-O-;
(qq) -O-NR-C(0)-~;
- (z7) -NR-CR'=CR’>-;
(85) CR*=N-NR’~;
(tt) -NR*-N=CR*;
- (uw) -C(O)-NR-NR*;
(vv) -NR-NR-C(0)-;
(ww) -C(O)-O-NR*-;
(x) -NR-0-C(O)-;
(yy) -CR'R“CRR’;
(zz) -C(O)-CR'R"-
(aaa) -CRR'-C(0)-;
(bbb) -C(S}-CRR";
(ccc) -CRR-C(S)-;
(ddd) -C(=NR*)-CR'R*~; or
(ece) -CR'R*-C(=NR’)-; _ .
when sides 4 and ¢ are double bonds and side b is a single bond, -X'-Y'-Z' is:
(2) =CR-O-CR’=;
(b) =CR* NRa-CR’
(c) =N-
(d) =CR“S-N=;
() sN-O-CR'=;



(c) =N-S-CR4=; (d) =CR -S-N-; (e) =NOCR =, 22 23 July 20 z‘}s*@g
=CR-ON=: (g) =N-S-N=:  (h) =N-O-N=: (i) =N NR3-(: R =; % 20Qk3- N=:
(k) =N-NR3-N=; (1) =CR -S-CR5=; or (m) :CR{-CR'(R)-CRS— RI is: (a)
-S(Q x-CH ; (b) -S(O,-NR(D=); (c) -S(O2 N(D)-COQ-CF3; (d)

-S(O - (NH) -NH(D1) ; (e) -S(O)-(NFD-N(Dl)-C(C»-CF,;_ (1) P(O (CH3) NH(D1); (
P(Q (CHvV (h) -&S)-NA(DF); (i) -S(O(NHCH ; (j) -P.(OQ(CHOD; or (k)
P(O (CH,)NH(D1) ; ](m@?"é'l hydrogen; (b) halogen; (c) nethyl; or (d)
CH2OH, Ra is: (a) f) (b) cycloal kyl; (c) nono-, di -or

t 6-substituted pher(g -Nr.s.mpht hyI wherein the

9)

(h) =N-O-N=;

(i) =N-NR-CR'=;
() =CR“NR*-N=;
(k) =N-NR’-N=;

(1) =CR“S-CR’=; or
(m) =CR“CR'(R")-CR’=;

(a) -S(0)-CH;
(5) -S(O) NR(D);
() -5(0),-N(D’)-C(O)-CEy;
(d) -S(O)-(NEH)-NE(D');
(e) -S(O)-(NH)-N(D")-C(O)-CF;
(f) -P(O)(CEL)NH(DY;
(8) -PO)CH);;
(h) -C(S)-NHD;
() -S(O)INFDCHL; -
() -P(O)(CH,)OD’; or
(k) -P(OYCHNH([DY);
R'is:
(a) hydrogery;
(b) halogen;
©) mefhyl; or
(d)CHOH;
R’ is:
(a) lower alkyl;
() cycloalkyl;
. (c) mono-, di-or tri-substituted phenyl or naphthyl, wherein the
substituents are each independently:
| (1) hydrogen;
(2) halo;-
(3) alkoxy;



substituents are each independently: (1) hydrogen; (2) halo; alkoxy,
23 23 July 2004 (4) alkylthio: (5) CN. (6) hal oal kyl, prefelzébllui)' (7)
| ower al kyl; (8) NN (9) -C02D1; (10) -CO2-Tower al kyI; (11)
-(C(R5)(R6)).-ODI; .(12) -(C(R (R6))=-O1lower alkyl; (13) Iower

al kyl - @01-R5; (14) -OD; (15) hal oal koxy; (16) am no; (17) nitro; (18)

al kyl sul finyl; or- (19) heteroaryl; (d) nono-, di- or tri-substituted

het eroaryl, wherein the t a monocydi ¢ aromatic ring of '5
atons, said ring having @ﬁ@%ﬁﬁdoatom which is S, O or N, and,

optionally, 1, 2, or 3 agdliay;onal N atons; or the heteroaryl is a

nonocyclic ring of° 6 atons, sajd.rin one heteroatom which is N,
and, optionally, 1, 2, hé“’m&(ﬂfﬁ%ﬁﬁ M atons; wherein the

Z:Jllzfllt | t u(ez; sa?rkgxg?c?S) i E(p.g%}ﬁ‘lgg}t, 1 y( 6§ 1)CNhydr ogen; (2) halo; (3) Iower
(9) -COzD‘;
(10) -CO,-lower alky};
(1) «(CRIRI)-ODY
(12) ~(CRIRY),-O-lower alkyl;
- (13) lower alkyl-CO,R’;
(14) -OD%;
(15) haloalkoxy;
(16) amino;
(17) nifro;
(18) alkylsulfinyl; or
(19) heteroaryl; |
~ (d) mono-, di- or tri-substituted heteroaryl, wherein the heteroaryl is
a monocyclic aromatic ring of 5 atoms, said ring having one heteroatom which is 5,
O, or N, and, optionally, 1, 2, or 3 additional N atoms; or the heteroarylis a
monocyclic ring of 6 atoms, said ring having one heteroatom which is N, and,
optionally, 1, 2, 3, or 4 additional N atoms; wherein the substituents are e?.ch
independently: '
(1) hydrogen;
(2) halo;
(3) lower alkyl; -
(4) alkoxy;
(5) alkylthio;
(6) CN;
(7) haloalkyl, preferably CF,;
(8) Ny
(9) -CR)R)-OD’;
(10) -CR*)(R")-O-lower alkyl; or
(11) alkylsulfiny);
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- (7) haI oa kyl, preferably CFS; (8) N,; (9) -C(R)(R6)-0D1; (%g)

(R (R)-Olower al'kyl; or (11) alkylsulfinyl: 24 23 July Sod4ly@ep4
benzohet eroaryl which i ncl udes the benzo fused anal ogs of (d); (f) -1V
RIOR ; i, (g) -SR11; (h) -OR"; (i) -R11; (j) alkenyl; (k) alkynyl;
(1) unsubstituted, nmono-, di-, tri- or tetra-substituted cycl oal kenyl,
wherein the substituents are each independently: (1) halo; (2) al koxy

T B e 1,

-C(Re) (R73) - Olower(ngRWR“ (12) | ower alkyl - R ; (13) benzyl oxy, (14)
-O (I owner aIkyI) -O (I ower al kyl } NR R13 ; or (16)
al kyl sul fi nyl; n%R : ch , tn- or tetra-substituted heterocycl oal kyl
group of 5, 6 (h)-OR“,

@ -RY

(j) alkenyl;

(k) atkynyl;

(1) unsubstituted, mono-, di-, tri- or tetra-substituted cycloalkenyl,
wherein the substituents are each independently:
- (1) halo;
(2) alkoxy;
(3) alkylthio;
(4) CN;
(5) haloalkyl, preferably CFy
(6) lower alkyl;
(7) Ny
(8) -CO,D’;
(9) -CO;lower alkyl;
(10) -C(R®)}R")-OD’;
(11) -CR?)(R®)-O-lower alkyl;
(12) lower alkyl-CO,-R";
(13) benzyloxy;
(14) -O-(lower alkyl)}-CO,R;
(15) -O-(lower alkyl)-NR®R* ; or
(16) alkylsulfiny};

(m) mono-, di-, tri- or tetra-substituted heterocycloalkyl group of 5, 6
or 7 members, or a benzoheterocycle, wherein said heterocycloalkyl or
benzoheterocycle contains 1 or 2 heteroatoms selected from O, S, or N and,
optionally, contains a carbonyl group or 4 sulfonyl group, and wherein said
substituents are each independently: '

| (1) halo;
(2) lower alkyl;
(3) alkoxy;




or 7 nenbers, or a benzoheterocyde, wherein said heterocycloa&§& 3@5
benzoheterocycle contains |-or 2 heteroatons selected fromO i\ and,
optionally, contains a carbonyl group or a.sulfonyl group, and wherein sai d
substituents are.each independently: (1) halo; (2) |lower alkyl; (3)

al koxy; 25 23 July 2004 (4) alkylthio; (5) CN;, (6) haloal kyl, preferably
CF3; (7)N,; (8 -C(e)(Ru)-0DI; (9 -W(R')-OIlower alkyl; or (10)

allcylsul finyl; (n) styr p or di-substituted styryl, wherein the
substituent are each |ﬂ%‘iﬁ%‘&%ﬁ’( (1) halo; (2) alkoxy; (3) alkylthio;

(4) CN; (5) haloal kyl, pgeCerably CF3 (6) | ower alkyl; (7) N,; (8)
:g?épgj(ggg Cff%wgfmg{k;éFKdP§%$%%%W? ably W(ELS)RQ? (g%§)benzyloxy; (14)
-O (I ower al kyl)-CQO2RI Z; (7?N (15) -O(lower alkyl)-NRV ; (0)
phenyl acetyl ene, nono- or tltqted phenylacetylene wher ei n
(8) -C(R )( )-OD
(9) -CR™WR")-O-lower alkyl; or
(10) alkylsulfinyl; |
(n) styryl, mono or di-substituted styryl, wherein the substituent are
each independently: |
- (1) halo;
(2) alkoxy;
(3) alkylthio;
@ CN; _
(5) haloalkyl, preferably CF,;
(6) lower alkyl;
)Ny
(8) -CO,D;
(9) CO,lower alkyl;
(10) C(R*)R")-OD;
(11) -CR®*)R™)-O-lower alkyl;
(12) lower atkyl-CO-R®;
(13) benzyloxy;
(14) -O-(lower alkyl)-CO,R"; or
(15) -O-(ower alkyl}-NR“R" ;
(o) phenylacetylene, mono- or di-substituted phenylacetylene, wherem
the substituents are each independently:
. (1) halo;
- (2) alkoxy;
(3) alkylthio;
(4) CON; .
(5) haloalkyl, preferably CR;
(6) lower alky);
ANy




the substituents are each independently: (1) halo; (2) al ko%; l@&
alkylthio: (4) ON; (5) haloalkyl, preferably CF,: (6) |owef°dMb4(7)
N,; 26 23 July 2004 (8) -CO=D; (9) -COZ lower alkyl; (10) -C(R12)(R)-0D ;
(11) -C(Re)(R 3)-0-1ower alkyl; (12) lower alkyl-COZ Ru; (13) benzyl oxy;
(14) -O(lower alkyl)-CO=RD ; or (15) -O (lower alkyl)-NRUR ; (p)
fluoroal kenyl; (g) nono- or di-substituted bicyclic heteroaryl of 8,9 or 10

menbers, containing 2, 8}]'Cébzﬁ1{ 5 heteroat ons, wherein at |east one
het er oat om resi des on ea( : g of said bicyclic heteroaryl, said

het eroat ons are each i nqepelidbivey S and N and said substituents are

each independently: (1) hydr - hal o; (3) | ower alkyl; 4) al koxy;
(5) al kyl thi o; (%) (CN) (@é)fﬁlgﬁg&)ké? g preferglbl)y CF, ,; (é) NN;( %9) Y

-C(R)(R6)-0D1; or (10) -ERORAGRECOLIGWRE aldylky!; (1) K
| (12) lower alkyl-COR%
(13) benzyloxy;
(14) -O-(lower alkyl)-CO,R”; or
(15) -O-(lower alkyl)}-NR*R";

(p) fluoroalkenyl;

{q) mono- or di-substituted bicyclic heteroaryl of 8,9 or 10 members,
containing 2, 3, 4 or 5 heteroatoms, wherein at least one heteroatom resides on each
ring of said bicyclic heteroaryl, said heteroatoms are each independently O, S and
N and said substituents are each independently:

| .(l)hyd:ogen;

(2) halo;

(3) lower alky;

(4) alkoxy;

(5) alkylthio;

(6) CN;

(7) haloalkyl, preferably CF;
(8) Ny

9)-CR)R)-OD%;0r

_ (10) -C(R)R")-O-lower alkyl;

K

(s) ary);

(t) arylalkyl;

(u) cycloalkylalkyl;

(v)-COIR™;

(u) hydrogen;

(v) arylalkenyl;

(w) arylalkoxy;

(x) alkoxy;

(y) aryloxy;



(s) aryl; (t) arylalkyl; (u) cycloal kylalkyl; (v) -C(ORu; %)J Q%@ggen;
(v) arylal kenyl; (w) arylal koxy; (x) alkoxy; (y) aryl oxy; A y 2004
(z) cycloal koxy; (aa) arylthio; (bb) alkylthio; (cc) arylalkylthio; or
(dd) cycloalkylthio; R3 is: (a) hydrogen; (b) haloal kyl, preferably Cry
(c) CN;, (d) lower alkyl; (e) -(C(R(R))g UV, (f)K (g) unsubstituted or
substituted® (1) lower alkyl-Q (2) lower alkyl-O lower alkyl-Q (3)
| ower al kyl -S-1ower alkyl-Q (4) lower alkyl-OQ (5) lower alkyl--SQ
(6) |ower al kyi - &V;(z) eydloalkefr; al kyl -S-V;: (8) lower al kyl-&K; or (9) |ower
al kyl - S-K; wherein éagfaﬁr‘lﬁ\?&;i tuent(s) reside on the | ower alkyl group;

' (bb) alkylthio;

(cc) arylalkylthio; or

(dd) cycloalkylthio;

(a) hydrogen;
- (b) haloalkyl, preferably CF;;
(c) CN;
(d) lower alkyl;
(@) -(CRYR))-U-V;
OK;
(g) unsubstituted or substituted:
| (1) lower alkyl-Q;
(2) lower alkyl-O- lower alkyl-();
(3) lower alkyl-S-lower alkyl-Q;
(4) lower alkyl-O-Q;
(5) lower alkyl-S-Q;
(6) lower alkyl-O-V;
(7) lower alkyl-5-V;
{8) lower alkyl-O-K; or
o (9) lower alkyl-5-K;
wherein the substituent(s) reside on the lower alkyl group;
we
() alkylcarbonyl;
(j) arylcarbonyl;
(k) alkylarylcarbonyl;
(1) arylalkylcarbonyl;
- {m) carboxylic ester; .
{n) carboxamido;
(0) cycloalkyl;
(p) mono-, di- or tri-substituted phenyl or naphthyl, wherein the
substituents are each independently: -




(h)y Q@ (i) alkylcarbonyl; (j) arylcarbonyl; (k) aIkyIaryIcarg nyl; (1)
aryl al kyl carbonyl; (m carboxylic ester; (n) carboxam do; @ ?U&f@pﬁalkyl;
(p) mono-, di or tri substituted phenyl or naphthyl, wherein the
substituents are each independently: 28 23 July 2004 (1) hydrogen; (2)
hal o; (3) al koxy; (4) alkylthio; (5) CN, (6) haloal kyl, preferably CF,
(7) lower alkyl; ¢8) N ; (9 -C2DI; (10) -CX2 |ower alkyl; (11)
-((R(RB))x-CD I; (12 -3%&§3L$R6)):-C>Iomer al kyl; (13) |ower alkyl-CQO2
R5 : (14) -0DI; (15) halbwdsegers (16) amino; (17) nitro; or (18)

al kytsulfinyl; (q) al ke haléy) al kynyl; (s) arylalkyl;

(3) alkoxy;
(4) alkylthio;
GCN;
(6) haloalkyl, preferably CF,
(7) lower alkyl;
(8) Ny
{9)-CO.D;
- {10) -CO,lower alkyl;
. (1) «(CR(R"),-0D};
(12) {(CR)R?)),-O-lower alkyl;
(13) lower alkyl-COR’;
(14) -OD}
(15) haloalkoxy;
(16) amino;
(17) nitro; or
(18) alkylsulfiny);
(q) alkenyl;
(¢) alkynyl;
(s) arylalkyl;
(t) lower alkyl-OD";
(u) alkoxyalkyl;
(v) aminoalkyl; .
(w) lower alkyl-COR";
(x) lower alkyl-C(O)NR"R");
(y) heterocydlicalkyl; or
(z) heterocyclic ring-C(O);
RY, R", R’and R" are each independently:
() hydrogen;
(b) amino;
() CN;
(d) lower alkyl;




(t) lower alkyl-0OD; (u) al koxyal kyl; (v) am noal kyl; . (w) éﬁerr

al kyl -CO2R ; (x) lower alkyl-C(ONRL(Rn; (y) heterocyclical kyPUY&P0¢2)
heterocyclic ring-C(O-; R4, R', R5 and R5' are each independently: (a)
hydrogen; (b) amno; (c)CN, (d) lower alkyl,-. 29 23 July 2004 (e)

hal oal kyl ; (f) alkoxy; (g) alkylthio; (h) @b6(i) -OQ (k) K (1)

cycl oal koxy; (m -cycloal kylthio; (n) unsubstituted, nono-, or

di - substituted -pherzéh?{aﬁéalgﬂsubst ituted, "nono-, or di-substituted benzyl,
wherein the substi t'te € each independently: (1) halo; (2) |ower

al kyl;  (3) al koxy(f)@oagikyl thio; (5) CN; (6) haloalkyl, preferably CP.;
(7) NN, (8) @t (9) (gj é&?fiﬂﬁ% (10) am no;
(h) Q;
H-0Q
() -SQ
kK K;
(1) cycloalkoxy;
(m) cycloalkylthio;
(n) unsubstituted, mono-, or di-substituted phenyl or unsubstituted,
mono-, or di-substituted benzyl, wherein the substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(G) CN;
(6) haloalkyl, preferably CF;
ONg -
B
(9).nitro; or
(10) amino;
(o) unsubstituted, mono-, or di-substituted heteroaryl or
unsubstituted, mono-, or di-substituted heteroarylmethyl, wherein the heteroaryl is
-a monocyclic aromatic ring of 5 atoms, said ring having one heteroatom which is §,
O, or N, and, optionally, 1, 2, or 3 additional N atoms; or the hetercarylis a
monocyclic ring of 6 atoms, said ring having one heteroatom which is N, and,
optionally, 1, 2, 3, or 4 additional N atoms; said substituents are each
-independently: |
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(6) CN;




(0) unsubstituted, nmono-, or di-substituted heteroaryl or ggﬁbstlbyted,
nono-, or di- substltuted het eroaryl net hyl , wherein the heter wyzp a
nonocyclic aromatic ring of 5 atons, said ring having one heteroatom which
is S 0, or N and, optionally, 1, 2, or 3 additional N atoms; or the
heteroaryl is a monocyclic ring of 6 atons, said ring having one heteroatom
which is N, and, optlonally 1, or 4 addltlonal N atons; said

bst it uent h 2) | lkyl; (3
o Roxy: 4y arkyl thio: @%ﬁ%%ﬂ%%%{ﬁréb’%@’a ¥ 06) il oal Kyl - preterably CA
(7) NN (8) -CMR)- om (WM, - C(R6) (R7)-O-lower allvl; or (10)

al kyl sul finyl (p) - ) CHzOR8; (r) CH~OCN (s)
unsubstituted or substlt é‘é&v( ﬂ‘E&I)Jower al kyl-Q . (2) -0-1ower al kyl-Q

(3) -S-lower alkyl-Q (4) § (R*)Jﬁ—llov%ﬂ lrogl kyl-Q (5) |ower
al kyl -5-1ower al kyl - a@ omer kyI ("7) lower alkyl-S-0, (8)
| oner a kyl-0-K; (9) | o loplfirgr (10) | oner al kyl-OV; or (11) |ower
al kyl -S-V; wherein RBﬁ4§§§E§5&aFnt(s) resides on the | ower alkyl;
| ()~ CHOR’
(r) -CHLOCN;
{s) unsubstituted or substituted:
- (1) lower alkyl-Q;
(2) -O-lower alkyl-Q);
(3) -S-lower alkyl-C);
(4) lower alkyl-O-lower alkyl-Q;
(5) lower alkyl-S-lower alkyl-Q);
(6) lower alkyl-O-Q;
(7) lower alkyl-5-C);
(8) lower alkyl-O-K;
(9) lower alkyl-S-K;
(10) lower alkyl-O-V; or
{11) lower alkyl-S-V;
wherein the substituent(s} resides on the lower alkyl;
(t) cycloalkyl;
() aryl
- (v) arylalky);
(w) cycloalkylalky};
" (x) aryloxy;
(y) arylalkoxy;
(2) arylalkylthio;
(a2) cycloalkylalkoxy;
(bb) heterocycloalkyl;
(cc) alkylsulfonyloxy;
(dd) alkylsulfonyl;
(ee) arylsulfonyl;

B |




(t) cycloalkyL (u) aryl, (v) i ylalkyl; (w cycloalkylalkyl; (xl)yzr%xl oXYy;
(y) arylal koxy; (z) arylalkylthio; (aa) cycloal kyla koxy; 388)’ _
het er ocydoal kyl ; = (cc) allcylstdfonyloxy; (dd) alkylsulfonyl; (ee)
aryl sul fonyl; 31 23 July 2004 (ff) arylsulfonyloxy; (gg) -C(OR ; (hh)
nitro; (ii) amno; (jj) a iinoalkyl; (kk) -C(O -alkyl-heterocyclic ring;
(1) halo; (m) heterocyclic ring; (nn) -CO2DI; (o0o0) carboxyl; (pp)

amdyl; or (qq) alkqQxyalkyl: alternatively, R and R together with the
carbons to which t %VE“#PP%@HX@ are: (a) cycloalkyl; (b) aryl; "or (c)

heterocyclic ring; (gk)«(@®@RI'vely, R and R" or R$ and Rg taken toget her
with the carbon to ﬁS %Ptro;t hey are attached are: (a) cycloal kyl; or

(ii) amino;

(jj) aminoalkyl;

(kk) -C(O)-alkyl-heterocyclic ring;

(1) halo;

(mm) heterocyclic ring;

(nn) -CO,DY;

{00) carboxyl;

(pp) amidyl; or

{qq) alkoxyalkyl;

alternatively, R' and R’ together with the carbons to which they are attached
are: -

(a) cycloalkyl;

(b) aryl;or

() heterocyclic ring;
alternatively, R'and R* or R’ and R’ taken together with the carbon to which
they are attached are: '

{a) cycloalkyl; or

(b) heterocyclic ring;

alternatively, R*and R®, R“and R’, R'and R”, or R“and R’ when substituents
on adjacent carbon atoms taken together with the carbons to which they are
aftached are: '

{(a) cycloalkyl;

-(b) heterocydlic ring; or -

(c) ary;

R’ and R’ are each independently:

(a) hydrogen; -

(b) unsubstituted, moﬁo— or di-substituted phenyl; unsubstituted,
mono- or di-substituted benzyl; unsubstituted, mono- or di-substituted heteroaryl;
mono- or di-substituted heteroarylmethyl, wherein said substituents are each’
independently:
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(b) heterocyclic ring; alternatively, Wand Rs, R~ and Rs, R , Or
RW and R5 when substituents on adjacent carbon atons takenzﬁgﬂwéwgﬂ wth
the carbons to which they are attached are: (a) cycloal kyl; . (b)
heterocyclic ring; or (c) aryl; Rand R are each independently: (a)

hydr ogen; (b) unsubstituted, nono- or'di-substituted phenyl; unsubstituted,
nono- or di-substituted benzyl; unsubstituted, nono- or di-substituted
heteroaryl; nono- or di gHga |tuted heteroarylnethyl wherein said
substituents are each é ependently: 32 23 July 2004 (1) halo; (2) |ower
al kyl;  (3) al koxy; (4) depwwhaﬂqd (5) CN; (6) haloal kyl, preferably CF,,;

(7) NN, (8) -C(R° )(R)CW xy( -C(R1") (R )-0O1 ower aIkyI; (c) | ower
al kyl; (d) -CH2OR (e) § 'CHzCN; (g) haloallryl, /preferably

fluoroal kyl; (h) -CON(' X¢R8kyltio) halo; or (j) -OR Ris: (a) hydrogen;
(5) CN;
(6) haloalkyl, preferably CF
MON;
(8) -CR*)YR")-OD'; or
{9) -CR¥HR*)-O-lower alkyl;
(c) loweralkyl;
(d) -CFLOR;
(e) CN;
() -CHCN;
(g) haloalkyl, preferably fluoroaikyl;
(h) -CONR®)R’);
(i) halo; or
~ (j) -ORY;
R'is:
~ (a) hydrogen;
() K;or
(QFR;
alternatively, R’and R¥, R’ and R’ or R’ and R’ together with the carbon to
which they are attached form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms; -
optionally contammg up to two heteroatoms selected from oxygen, 5(0), or NR;
R is:
(a) lower a]ky];
(b) lower alkyl-CO,D;
(c) lower alkyl-
(d) phenyl or mono-, di- or tri-substituted phenyl, wherein the -
substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;




(b) K; or (c) R9; alternatively, R and R6r, R6 and R or R gtr}d ?ﬁ
together with the carbon to which they are attached forma 304004
nonocyclic ring of 3, 4, 5, 6 or 7 atons; optionally containing up to two
het eroat ons sel ected from oxygen, S(O. or NR, R9 is: (a) |ower alkyl;
(b) lower alkyl-CzDl; (c) lower alkyl NHD ; (d) phenyl or nono-, di- or
tri-substituted phenyl, wherein the substituents are each independently:
(1) halo; (2) |ower al kyl(E!J #31 ai koxy; 33 23 July 2004 (4) alkylthio; (5)
| ower al kyl - CQzD1; (6) yI-NHDl (7) CN; (8) CO2D ; or (9)

hal oal kyl, preferably fl L(B)’lﬁe)lekﬂ]k%r]_m ,Dhenzyl, nmono-, di- or

Erll) - ﬁu:ast i E;; efl benzy: k }??)%%'g?aﬁwi p?z; t uFEt Ist ﬁre e?g;] : ndependent | y:
al o; ower al kyl%; b\@ﬁ al ky i 0; ower

al kyl - Co2D1; (6) |ower QH‘GZN NHDI; (7)) CN; (8) -Co2Di; or (9) haloal kyl,

preferably CF,; (f) cydoal k&D‘

(9) haloalkyl, preferably fluoroalkyl;
{e) benzyl, mono-, di- or tri-substituted benzyl, wherein the
substituents are each independently:
- (1) halo;
- (2) lower alkyl;
(3) alkoxy;
. (4) alkylthio;
~ (5) lower alkyl-CO,D’;
(6) lower atkyl-
) CN;
(8) -CO,D"; or
(9) haloalkyl, preferably CF,;
(f) cydoalkyl
(g) K or
(h) benzoyl, mono-, di-, or trisubstituted benzoyl, wherein the
substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) lower alkyl-CO,D';
(6) lower alkyl-
(7) CN;
(8) -CO.D} or
(9) haloalkyl, preferably CF,;
R* and R"™ are each independently:
() hydrogen; or
®)RY;



(9) K or (h) benzoyl, nono-, di-, or trisubstituted benzoyl r n t he
substituents are each i ndependent ly: (1) halo; (2) lower alk (2§9
al koxy; (4) aikylthio; (5) |ower alkyl-COxDI; (6) |ower al kyI NHD1 (7)
CN, (8) -CAD1; or (9) haloalkyl, preferably CF R10 and R7' are each
I ndependently: (a) hydrogen; or (b) Ru; 34 23 July 2004 RIl is: (a) |ower
al kyl; (b) cycloal kyl; (c) unsubstituted, nono-, di- or tri-substituted
phenyl . or naphi{n@:, wherein t_he. substitugnts are each i-ndependently: (1?
hal o; (2) al koxXy;~ (3) alkylthio; (4) CN, (5) hal oal kyl, preferably CF3;
(6) lower alkyl; (7){d)Ilowé 12D ; (9) -CO2 |ower alkyl; (10)
-C(R7)(V)-OD ; (11) (b R Zgﬁ(y;-OI ower al kyl  (12) | ower al kyl -CQ2DI;
| () unsubstituted, mono-, di- or tri-substituted phenyl or naphthyl,
wherein the substituents are each independently:
' (1) halo;
(2) alkoxy;
(3) alkylthio;
{4 CN;
- (5) haloalkyl, preferably CF.
(6) lower alkyl;
()N
(8)-CO,D,;
(9) -COlower alkyl;
(10) -CR*}R?)-OD’;
(11) -CRHR™)-O-lower alkyl;
(12) lower alkyl-CO,D";
(13) lower alkyl-CO,R*;
(14) benzyloxy; _
(15) -O-(lower alkyl)-CO,D’;
(16) -O-(lower alkyl)-CO,R; or
(17) -O-(lower alkyl}-NR"R™;
_ (d) u:_\subsﬁtuted, mono-, di- or tri-substituted heteroaryl, wﬁerem
- the heteroaryl is a monocyclic aromatic ring of 5 atoms, said ring having one
* heteroatom which is S, O, or N, and, optionally, 1, 2, or 3 additional N atoms; or
said heteroaryl is a monocyclic ring of 6 atoms, said ring having one heteroatom
which is N, and, optionally 1, 2, or 3 addlhonalNatoms, and wherein said
substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) CN;




(13) lower alkyl-CR2R (14) benzyloxy; (15) -O (lower alkyl) C‘}) (16)
S0 (lower alkyl)-CO8R : or (17) -O (I ower al kyl)-NR32RI (dp3 U 2004
unsubstituted, nmono-, di- or tri-substituted heteroaryl, vvherel n the
heteroaryl is a m)nocyclic aromatic ring of 5 atons, said ring having one
heteroatomwhich is S, 0, or N and, optionally, 1, 2, or 3 additional N
atons; or said heteroaryl is a nonocyc3ic ring of 6 atons, said ring

havi ng one het er oat om EEI% nally 1, 2, -or 3 additional N
atons, and wherein sai dV\/qu ﬁ%rﬁ%gggﬁbgﬁggh |ndependently (1) halo; (2)
| ower alkyl; '(3) alkoxy;(7{¥); alkylthio; (5) CN; 35 23 July 2004 (6)
~hal oal Il cyl, preferably CF C(R2)(R-0OD; or (9
_C(Re) (R) -O I over al kyl : gjc(gni(g‘bbgpﬁtﬁred mono- or di - subst it ut ed

benzohet erocycl e, wher ei n9) WR"ARAz OB leis a5, 6, or 7-nenbered
ring which contains é or .heteroatons ind pendently selected fromQ S,
or N, and, optional |§) HBERY mopp-murdiciubstituied beszohgteropyclehehaem sai d

o Kony, (1 SIEER YU rentadil iR () w
(8) - O(Re) hetergatoms ingdependently selected from O, S, or N, and, optionally, a carbonyl
group ora sulfonyl group, wherein said substituents are each independently:
~ (1) halo;
. (2) lower alkyl;

(3) alkoxy;.

(4) alkylthio;

(6) CN;

(6) haloalkyl, preferably CF,;

()N,

(®) -CR)R™-OD; or

| 9) -CR®*R*)-O-lower alkyl;

(f) unsubstituted, mono- or di-substituted benzocarbocycle, wherein
the carbocycle is a 5, 6, or 7-membered ring which optionally contains a carbony!
group, wherein said substituents are each mdependenﬂy

(1) halo;

(2) lower alkyl;

(3) alkoxy;
(4) alkylthio;

BYCN;

(6) haloalkyl, preferably CPy

(7)Ng

(8) -CR)R)-OD'; or.

(9) -CR™)R")-O-lower alkyl;

(& “hydrogen; or '

MK

R"and R” are each independently:
(a) hydrogen;
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(9) -(O(R))-OClower alkyl; (f) unsubstituted, nono- or di-gtrﬂ'bg’tit ted
benzocar bocycl e, wherein the carbocycle is a 5, 6, or 7- ment3arluly 200 g
whi ch optionally contains a carbonyl group, wherein said substituents are
each independently : (1) halo; (2) |ower alkyl; (3) aikoxy; (4) alkylthio;
(5) CN, (6) haloalkyl, preferably CPi; (7)N,; (8) -C(O (R')-0OD; or (9)
-C(R 2)W-0-1ower -al kyl; (g) hydrogen; or (h) KR~ and R' are each

i ndependently: (a) dro :1.36 23 July 2004 (b) lower alkyl; or (c)
aryl; or Ru and R 3@%%‘3?%%%% the atomto which they are attached form
a saturated nonocy@)hgylyomg of 3, 4, 5, 6 or 7 atons; R' and R's are each

W tht he"at om RS A TOBRERE Wit e B &8 WA heY 458 PHBFORT FIm A of - or
sat ur at _ed.sggﬁ%u.cﬁl&qocgri:ﬁkgri% oB3, 45, bor PaRimg atons; Dis: (a) hydrogen or
(b)D; Dis: (a) Y or . ;.
R"and R” are each independently :
(a) hydrogen; or
(b) lower alkyl; or
R* and R” together with the atom to which they are attached form a
carbonyl, a thial, or a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
. D'is: -
(a) hydrogen or
(b) D;
Dis:
(@) V; or
(b) K;

(2) oxygen;
(b) sulfur; or

@ “NRIR)

(a) -NO;
(b) -NO,; or
(©) hydrogen
Kis -W,BACRIR, EACRIR)WACRIR), W-E:WACRIRY),-U-
V; '
wherein aa, b, ¢, d, g, i and j are each independently an integer from 0 to 3;
P. %, y and z are each independently an integer from 0 to 10;
W at each occurrence is independently:
(@) -C{O)
(b) -C(S)
(¢) -T+
(@ (CRIR),
(e) alkyl
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Us: (a) oxygen; (b) sulfur; or (c) -N(R)(Rl)-; Vis: (a)_;NO &?)
“NO2: or (c) hydrogen K is W- Eb-{C{))p Et- (C{I~ ){))x wd @éﬁﬁvﬁ) J): V
wherein aa, b, ¢, d, g, i and j are each independently an integer fromO to
3; p, X, y and z are each independently an integer fromO to 10; Wat each
occurrence is independently: (a) -C(O-; (b) -C(S)-; (c) -T (d) -{{ ))b
(e) alkyl; 37 23 July 2004 (f) aryl; (g) heterocyclic ring; (h)

aryl heterocyclic ri reg (i) -(A1CH20) q; E at each occurrence is

i ndependently: (a) Tary'(b) alkyl; (c) aryl; (d) -(C(Ra)(R)) hf (e)

het erocyclic ring; Sé)) h@{eyg, @fﬁg}ld ic ring, or (g) -(CICHzOq ; his an
integer form1l to g.is“an integer from1l to 5;
(h) arylheterocyclic ring, or

() (CHCHO);
E at each occurrence is independently:
(a) -T+
(b) alkyl;
(c) aryl;
(d) -(CRIRN,
(e) heterocyclic ring;
(f) arylheterocyclic ring; or
(8) CHCHO)~
h is an integer form 1 to 10;
qisan integer from 1to 5;
R, and R, are each independently:
(a) hydrogen;
- (b) alky};
(¢) cycloalkoxy;
(d) halogen;
(e) hydroxy;
(f) hydroxyalkyl;
(8) alkoxyalky};
(h) arylheterocyclic ring;
(@) cycloalkylalkyl;
(§) heterocyclicalkyl;
(k) alkoxy;
{) haloa.lkpxy;
(m) amino;
(n) alkylamino;
(o) dialkylamino;
(p) arylamino;
(9) diarylamino;
() alkylarylamino;
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R, and Rf are each independently: (a) hydrogen; (b) alkyl; )
cycl oal koxy; (d) hal ogen; (e) hydroxy; (f) hydroxyal kyl : %éfmy2004

al koxyal kyl ; (h) aryl heterocyclic ring; (1) cycloal kylal kyl; (j)

het erocycli cal kyl; (k) al koxy; (1) hal oal koxy; (m am no; (n) alkylam no;
(o) dialkylamno; (p) arylamno; (q) diarylaniino; (r) alkylaiylamno;
38 23 July 2004 (s) al koxyhal oal kyl; (t) hal oal koxy; (u) sulfonic add; (v)
a kylsulfonic acid; 6 ( arylsul fonic acid; (x) arylal koxy; (y)
a.lkylthio; (2) ar?ﬂt Q%Yhak Ibyan; (bb) am noal kyl; (cc) am noaryl;
(dd) al koxy; (ee) &W{aloalkoxy; -

(u)suﬁﬁﬁcadd;
(v) alkylsulfonic acid;
(w) arylsulfonic acid;
(x) arylalkoxy;
(y) alkylthio;
(z) arylthio;
(aa) cyano;
~(bb) aminoalkyl;
(cc} aminoaryl;
(dd) alkoxy;
(ee) aryl;
(f) arylatkyl;
(gg) carboxamido;
(hh) aﬂqﬂduboxanﬁdo;
(i) arylcarboxamido;
G} amidyl;
(kk) carboxyl;
() carbamoyl;
(mm) alkylcarboxylic acid;
(nn) arylcarboxylic acid;
(00) alkylcarbonyl;
{pp) arylcarbonyl;
. (qq) ester; |
(rr) carboxylic ester;
(ss) alkylcarboxylic ester;
'ﬁﬂ arylcarboxylic ester;
(uu) haloalkoxy;
(vV)squnanﬁdo;
(ww) alkylsulfonamido;
(xx) arylsulfonamido;
(vy) alkylsulfonyl,
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(ff) arylalkyl; (gg) carboxam do; (hh) alkylcarboxam do; #ﬁJI
aryl carboxam do; (jj) amidyl:; (kk) carboxyl; (11) carbanoy Y

al kyl carboxylic acid; (nn) arylcarboxylic acid; .(o00) alkylcarbonyl (pp)
aryl carbonyl; (qq) ester; (rr) carboxylic ester; (ss) alkylcarboxyllc
ester; (tt) arylcarboxylic ester; (uu) hal oal koxy; (vv) sulfonam do;

(w) al kyl sul fonam do; - (xx) arylsul fonam do; (yy) alkylsulfonyl, 39 23
July 2004 (zz) aIkyIsquonéony, (aaa) arylsulfonyl, (bbb)

axyl sul phonyl oxy ( ¢o) alkgilsplfanylosgi er:  (ddd) carbanoyl: (eee) urea:

(fff) nitro; or (g and RE taken together are: (a) oxo; (b)
thial; or R and R Q?aﬁl al}ﬁéoge{%ér with the carbon to which they are

attached are: (bbb) arylsulphonyloxy
(ccc) sulfonic ester;
(ddd) carbamoyl;
(eee) urea;
(fff) nitro; or
(ggg) -U-V; or
R, and R, taken together are:
(a) oxo;
(b) thial; or
R, and R, taken together with the carbon to which they are attached are:
(a) heterocyclic ring;
(b) cycloalkyl group; or
(c) bridged cycloalkyl group;
kis an integer from 1t0 2;
T at each occurrence is independently:
(a) a covalent bond,
(b) carbonyl,
(c) an oxygen,
(d) -S(0) or
(€) -NRIR)-
o is an integer from 0 to 2;
Qis:
(a) -C(O)-U-D';
(b} -COlower alkyl;
(¢) tetrazolyl-5-yl;
(d) -CRIRKS-D);
(e) -CR)RO-DY); or
(O -CRIR)(O-lower alkyl);

(a) alone pair of electron;
(b) hydrogen; or



(a) heterocyclic ring; (b) cycloal kyl group; or (c) bridged 5¥ﬁ 0 Ik%l
group; k is an integer from1l to 2; T at each occurrence is H*é%@ﬂ ently:
(a) a coval ent bond, (b) carbonyl, (c) an oxygen, (d) -S(Oo ; or (e)
N(RNR )-; oisanintegerfromOto2; Qis: (a) -C(O-UD,; (b) -CO2 |ower
alkyl; (c) tetrazolyl-5-yl; (d) -C(R)(R®)(S-D); (e) -C(R)(R8)(OCD);
or (f) -C(R)(Fe)(Olower alkyl); R is: (a) alone pair of electron; (b)
hydr ogen; or 40 23 ‘J@yﬁo&g%]k&f) | ower al kyl; (a) hydrogen; (b) alkyl; (c)
crd;”

aryl; (d) al kyl carboxylTC a (e) arylcarboxylic acid; (f)
al kyl carboxylicreiter; (g) arylcarboxylic ester; (h) alkylcarboxam do;
| (i) aryl carboxam do; (a()J })lydall_logzrlusul finyl;
(b} alkyl;
() ary};
(d) alkylcarboxylic acid;
(e) arylcarboxylic acid;
{f) alkylcarboxylic ester;
(& a,fylcarboxylic ester;
(h) alkylcarboxamido;
() arylcarboxamido;
() alkylsulfinyl;
(k) alkylsulfonyl;
(1) alkylsuifonyloxy,
(m) arylsulfinyl;
() arylsulfonyl;
~ (o) arylsulphonyloxy;
(p) sulfonamido;
(g) carboxamido;
(r) carboxylic ester;
(s) aminoalkyl;
(t) aminoaryl;
(0) -CHCUVIR)R);
(v) a bond to an adjacent atom creating a double bond to that atom; or
(w) -(N,O-yeM", wherein M" is an organic or inorganic cation;
. with the proviso that the compounds of Formula I must contain at least one
nitrite, nitrate, thionitrite or thionitrate group. '
In cases where R, and R, are a heterocyclic ring or R, and R, taken together
with the carbon atoms to which they are attached are a heterocyclic ring, then R,
' can be a substituent on any disubstituted nitrogen contained within the radical
where R is as defined herein.
In cases where multiple designations of variables which reside in sequence
are chosen as a "covalent bond" or the integer chosen is 0, the intent is to denote a
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(k) alkylsulfonyl; (1) alkylsulfonyloxy, (m arylsulfinyl; égl{

aryl sul fonyl; (o) arylsul phonyloxy; (p) sulfonam do; (q) ca? '&@P% (r)
carboxylic ester; (s) am noalkyl; (t) amnoaryl; (u) -CH-CUV)(R)(R;

(v) a bond to an adjacent atomcreating a double bond to that atom or (w)
-(N1QZz )' M+, wherein M is an organic or inorganic cation; with the

provi so that the conpounds of Formula | nust contain at |east one nitrite,
nitrate, thionitrite or thionitrate group. In cases where R and Rf are a

het erocyclic ring or R and Rf taken together wth the carbon atoms to

which th
i ch theyeg g%a%ﬁg? ﬁ%cggg%heea/cﬁw@oahaamtmﬁ@

substituen nitrogen contal ned within the radlcal
where Rf |demed@bvn1@dthm®whﬂaﬁdm@§ (Evﬁéaadr{ﬁ(ﬂ.)(&)bda@@ﬁegnmm of
vari.abl es g@g&ﬂ esi de i-n sequence are chosen as a "coval ent bond" or the
i nteger ch

bond connect i ngAnoﬁleran‘ibodjm&w:afﬂhepmsentﬁnvemmomdﬁazomﬂﬂuadsoﬂ&@ote a
coval ent bﬁnd ?ﬁ’gwe E, denotes (E E) and. (C(R)(R/))2 denotes -C(R)(R)-

R (R)- ‘enrbodi ment of the present invention provides conpounds
of the Formula (I1): Il wherein: A-Bis: (a) NC (b)) GN or (c) NN
when sides d and f are doulie bonds,. ald sides e and g are single bonds,
is: '

wherein: .
A-Bis:
(@ N-C;
(b) C-N; or-
() N-N; : A
when sides d and f are double bonds, and sides ¢ and g are single bonds,
XEYRZ s
| (d) =CR“CR“=CR*;
(b)=N-CR'=
() =sN-CR'=N-;
(d) =CR“N=CR"“;
{€) =CR“N=N-;
(H =N-N=CR%;
(g) -N-N-N-
- () =CR‘-CR - or
() =CR™-CR=N-;
and R taken together are;

the intent is to denote a 23 July 2004 single coval ent -



(a) =CWCR"' R5 (b) =NCR =CR'' (c) =lii-CR = N (d) l:}I: {e)
=CR NN; . (f) =NN=Q4 (g) =N NN, . =-(h) -CRS N ; 234Ju 04

- MKS=N-; Reand RT. t aken together are 42 23 July 2004 (a) or (b) or Rz and
RS t aken together with the carbon atons to which they are attached are:
(a) cycloalkyL or (b) heterocyclic ring; R' is: (a) hydrogen; (b)

al kylthio; (c) alkylsulfinyl; (d) alkylsulfonyl; (e) cyano; (f) carboxyl

fi(g) amno; .(h) ITower alkyl; - (i) haloallcyl; (il hydroxy; (k) alkoxy;
(1) bhaioalkoxy; . (m. alkylaxylalkylamno; (n) am noal kyl; '
(@)
{CH2)a
Rl -
1 or
/ J_,.I’

or R and R’ taken together with the carbon atoms to which they are
attactied are: B '
(a) cycloalkyl; or
(o) heterocydlicring;
R"is: ‘
' (a) hydrogen;
(b) alkylthio;
(©) alkylsulfiny§;
() alkylsulfonyl;
~ (e) cyano;
(O carboxyl;
- {g) amino;
" (h) lower alkyl; -
() haloalkyl;
() hydroxy; -
(k) alkoxy;
() haloalkoxy; -
- (m) alkylarylalkylamino;
" {n) aminoalkyl; '
- (o) aminoaryl;
(p) sulfonamido;




-(0). am noaryl; (p) sulfonam do; 43 23 July 2004 (q) al kylsug% n[a? 8% (r)
aryl sul fonam do; (s) heterocyclic ring; (t) hydroxyal kyli )0 itro
ais an integer froml to 3; when sides e and g are doubl e bonds, and si des
d and f are single bonds -X2-y'-Z' - is: (a) (b) -N=N-CR = (c) - R
N-CR'=; (d) NFCR --N=;, * (e) -CR'= R'-N=; (f) N=CR -CRS=; (g) -CR =CRS-C ;
or (h) -NeN-N=; Wnen side g is a double. bond, and sides d, e and f are
single bonds, X2 y -2z is: (a) -C(O-OCR =, (b)) CO-NR-cR= (c)
-C(O-S-CR ; or (d) -C(MMC(OH)R N ; . when sides. d-is a double bond, and
sides e, f and g are(g) alfybulfomamiklo; - X2-Y2 72 is: (a) =CR -4-C(( )-; (b)

54; ls\le d;)uE)IO)e- bOI(’]g) grﬁswgf %ﬂhd%, an((jdzg ar lgl- SCI( %I )eRbog((jls_D RR Xo_\Q?GEZ-SI- des
Jis: : () heterocyclic ring;
(t) hydroxyalkyl; or
w mtro,
alsanmtegerfromlboB :
when sides e and g are double bonds, and sides d and fare single bonds
XY%-Z - is: :
(@) -CR =N-N=;
(b) -N=N-CR';
(c) -CR'=N-CR"=;
() -N=CR“
() -CR'=CR"N=
(0 N<CR-CR’=;
(8) -CR'=CR*CR’=; or
. (h)-N=N-Ns;
when side g is a double bond, and sides d, e and f are single bonds,
XY-Z- is: '
(@) -C(O)-O-CR';
(b) “C(O}-NR-CR'=;
() -C(O)S-CR's; or
(d) -CER-C(OH)R’-N=; -
. whensidesdisa double bond, and sides g, f and g are smgle bonds
_)("..Y‘. . is: _
(@) RO
(b) =CR'NR-C(O)-;
(c) =CR*S-C(O}-; or
A ) ---N-C(OI-I)R‘-C(I—I)R5 :
" ‘whensidesfisa double bond, and: sxdes d eand g are smgle bonds
XY -Z s : -
(@) -CH(R' )-CR’=N-; or
&) -CORRCR;. - |
when sideseisa double bond and sndes d f and g are smgle bonds
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(a) -CHR)-CR=N; or (b) -C(O-cR=CRs ; . when sides e iz 3 d%
bond, and sides d, f and g are single bonds, 44. 23 July 200 3 Jyly

is: (a) -NeCR-CH(R-; or (b) -CR =CRS-C(O)-; when sides d, e, f and g are
single bonds, -X2 Y2-72- is: (a) -C(O-(2WRL (O-; Rl, Rl: R, R3, R,
R', R5 and R5i are as defined herein; with the proviso that the conmpounds
of Formula Il nust contain at |least one nitrite, nitrate, thionitrite or

t hi onitratgig{%p Anot her enbodi ment of the present invention provides
conpounds B¥ornula (]J11): i wherein: X9is: (a) -C(O-UDL; (b)
-CH2 U-D1; (c¢) -cHl-( M= CEHSTH (RP) OICfZ CHz-C(O)-UD1; (e) -C-4-&V; or (f)
-C(OH Y3 is: (a) - 5&55 ), D1; (b)-cH3 (c) -4 W OW or (d)
-C(OH alternatlvel(?) (@':taken together are -Ce(RSS)-CR82 (Rw 45

23 July 2004 R, LR ﬁde§d,ae'ﬂﬂazﬁ‘:{ LR s%@@bgﬂgigpendent ly:
‘ XYRZE i |
(a) -C(O)-CRYR)-C(O)-;

R, RY, R:, R R, RY, R® and R” are as defined herein;

with the proviso that the compounds of Formula II must contain at least one
nitrite, nitrate, thionitrite or thionitrate group.

Another embodiment of the present invention provides compounds of the
Formula (III):

ya

wherein:
Xis:
{a) -C(O)-U-D"; : _
) -CHU-D; - |
(¢) -CH,-C(O)-CH;; |
(d) -CH,-CH,-C(O)}-U-D";
(e) -CH,-O-D'; or
(B -C(OH

(a) (CR(R™)),-U-D;
(b) -CH;
(c) -CH,OC(O)R’; or
(d) -C(O)H;
altermhvely, X and Ya taken together are -CR™(R®)-CR™(R™)-;




(a) hydrogen; (b) hydroxy; (c) alkyl; (d) alkoxy;, (e) |ower gl k&l-ﬁlé);
(f) alkylthio; (g) CN (h) -C(QRD; or (i) -a(Q0; Rus: ¢ay“ylPdgen;
(b) lower alkyl; or (c) alkoxy; Ois: (a) lower alkyl; (b) alkoxy (c) :
unsubstituted, nmono-, di- or tri-substituted phenyl or pyridyl, wherein
the substituents are each independently: (1) halo, (2) alkoxy; (3)

hal oal kyl; (4) CN;, (5) -C(ORM . (6) lower alkyl; (7) -S(O; Ilower alkyl;
or (8) -0OD; alternatively, e and e or R and Rw taken together are: (a)

oxo; (b) thial ;RX &, RERAM;RDare ead) incddpendithnd Rv are each i ndependent|y:
23 July 2004 (a) hy?ar.)c}%%}’bgén;
(b) hydroxy;
(c) alkyl;
{d) alkoxy;
{e) lower alkyl-OD';
(f) alkylthio;
(g) CN;
(h) -C(O)R*; or
(i) -OC(OR™;
R st
(a) hydrogen;
(b) lower alkyl; or
(c) alkoxy; -
R¥is: :
. {a) lower alkyl;
®)alkoxy
(c) unsubstituted, mono-, di- or tri-substituted phenyl or pyridyl,
‘wherein the substituents are each independently:
(1) halo; '
(2) alkoxy;
(3) haloatkyl;
. (4)CN;
(5)-C(O)R%;
(6) lower alkyl;
(7) -S(0)~lower alkyl; or
(8)-OD};
alternatively, R® and R® or R and R¥ taken together are:
(a) oxo; '
(b) thial;
(c) =CR¥*R%; or
(d) =NR* _
R” and R” are each independently:
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(b) lower alkyl; (c) lower alkyl-OD (d) CN; or (e)-C(Oe; 1.5 ,(a)
ODD; (b)) al koxy; (c). lower alkyl; or (d) vnsubstituted, rmr%g?‘%lycﬁ%pﬂor
tri-substituted phenyl or pyridyl, wherein the substituents:are

each. i ndependently: (1) halo; (2) al koxy; (3) haloalkyl; (4) CN, (5)
-C(ORD (6) lower alkyl; (7) S(O; lower alkyl; or (8) -0U; R, R2, Rs,
e, R U D o and.k are as defined-herein; vmth the proviso that the

corrpounds'of Formula || nmust contain at |east ~ one nitrite, nitrate,
thionitrite or thi onltrate group . Anot her enbodi ment of the present. .
i nvention provi des c@liydmgennf the Formul a (N) wherei.n: 47 23 July 2004
and Z° are each inde %? Aﬂéﬂ (a) N or (b) CRe R2 is: (a) S(O,-CH (b)
S(O? NR (D1); or (c?ﬁ3 %; (DI)-C(O-CF,; Rand :Rn are each
|ndependently , (c)lowera]kyl—OD y

(d) CN; or

~ ©-COR;
R¥is:

(a) OD

(b) alkoxy;

. {¢) lower alkyl; or

(d) unsubstituted, mono-, di~or tn-substltuted phenyl or pyndyl
wherem the substltuents are each. mdependently' '
(1) halo;
(2) alkoxy;
(3) haloalky?;
@ CN;
() -CO)R™;
(6) lower alkyl;
(7)-S(0),lower alkyl; or
(8)-OD%;
R, R, R, R" R', U, D%, 0 and k are as defined herein;
with the proviso that the compounds of Formula Il must contain at least
one nitrite, nitrate, thionitrite or thionitrate group.
Another embodnnent of the pr%ent mventlon provzd&s compounds of the
Formula )

R®

wherein:



- (a) hydrogen;. (b) lower alkyl; (c) alkoxy; (d) alkylthio; 2%0;@%0% 13 vyl,
preferably fl uoroal I cyI (f) haI oal koxy, preferably fluoroal ? N;
(h) -C02D; (i) -CO2R1; (j) | ower al kyl-O DI, (k) lower alkyl-CO2D, (1)
| ower al kyl-C2Ri; (m halo; -(n) -OD (o) =N (p}-NG, (g)ub% (jr)
N(DC(OR . .(s) -NEK, (t) aryl; -(,4) arylalkylthio; .(v) ay koxy; ,
~(w) alkylamno; (x) .aryloxy; (y) alkyls ylalkplamno; 23 July 2004 (2z2)
cydoal kyl al kyl ami no; or (aa) cycloal kyl al koxy; RR is: (a) nmono-, di- -or
tri-substituted phenyl or pyridinyl (or the N-oxide thereof), wherein the
substituent ar & 'eadZ’ |amjwhnntthteh§len ¥t) hydrogen; (2) halo; (3) alkoxy;

(@ N; or
(b) CRY;
Ris: '
(a) -S(0);CH;
(b) -S(0)-NRY(D"); or
(©)-5(0):- N(Dl »C(O)-CF;;
R™ and B* are each independently: -
() hydrogen;
(b) lower alkyl;
(c) alkoxy;
- (d) alkylthio;
(e) haloalkyl, preferably fluoroalkyl;
9 haloalkoxy, preferably fluoroalkoxy;
ECN;
(h)-CO.D;
: (1) COR"
(j) lower alkyl-O-D’; -
(k) lower alkyl-CO,D’;
- () lower alkyl-COR';
(m) halo; .
S m-0D5
O
-~ (p)-NO;
(9)-NR“DY;
© NOICORY
- 8)-NHK;
@ayl
(W aleaJkYIﬂuo
(v) atylalkoxy;
'(w) a]kylammo
- Rarlog;
- @ alleaIthkylammo,




(4) alkylthio; (5) CN, (6) lower alkyl; (7) haloalkyl, pref%?]b‘yyzo04
fluoroalkyl; (8 NN (9) CO -0OD (10) -CX2 | ower al kyl
-C(R)(Rs)-D: (12) -OD; (13) lower alkyl-CO? R 4; or (14) | ower
-alkyl-C2 D; (b) -T-C(R )(e)-(AR)(R)a-qR7)(le)-U-D; (c) (d)
aryl al kyl; or (e) cydoal kyl a]kyl; 5 wherein: R' and e are each _

I ndependently: (a) hydrogen or (b) | oner al kyl; 49 23 July 2004 RO, e,

RR, R, RO RR are eac n e dent | &a) hydr ogen; or (b) | ower alkyl; or
RR and RA or Rz' and atons to which they are attached
forma carbocyclic ri 03114551( r 7 atons, or R7 and RR are joined to
forma coval ent ond@g)@;S (a)éx}p CRI1'; (b) oxygen; or. (c) sulfur; R

and e are each iRd&endently: (a) hydrogen,: ‘
(a) mono-, di- or tri-substituted phenyl or pyridinyl (or the N-oxide
thereof), wherein the substituent are each independently:
| ) hydiogen;
(2) halo;
(3) alkoxy;
- {4) alkyithio;
(5) CN;
(6) lower alkyl;
(7) haloalkyl, preferably fluoroalkyl;
(@) Ny
(9)-CO.D%
(10) <CO,-lower alkyl;
(11) -CR™)R")-OD’;
(12) -OD%
(13) lower alkyl-CO; -R“ or
(14) lower alkyl-CO-D%
» o (b) -T-CR*)R*HCR®)R"))-CR")R")-U-D;

©

CHo),

(CHz)o—Y?>.

(d) arylalkyl; or
~ (e) cycloalkylalkyl;
5 . wherein: '
R*and R® are each independently:
(a) hydrogen; or
(b) lower alkyl; . '




(b) lower alkyl; (c)- (OHya-OD; (d) hal o; or RR and e taken together are
an oxo group; sisan.int egerfrom 2to4; Ra, D T, U, Kandoar easd HLYngQQF‘el n;
with the proviso that the conpounds of Formula IV nust contain at |east one
nitrite, nitrate, thionitrite or thionitrate.group. Another enbodi nent of

t he present invention provides conpounds of the Fornmula (V): 50 23 July
2004 v wherein: XS is: (a) oxygen; or (b) sulfur; R3lis: (a) al koxy; (b)
hal oal koxy preferably -OC RF, -OCI-W. or -MJ.; (c} alkylthio; (d), -

hal oal kyl, preferably CF,; (e) halo;.or (f) lower alkyl; R7, R3, e, le, r

o P oane oo REGPISCREA B el BRI S) N0, Preferaniy For O
CFH2; (f) -OD; ( g)(a)tiya;ogsﬂ, @3 July 2004
(b) lower alkyl; or
R énd?R”, or R” and R* together with the atoms to which they are attachied
formi a carbocyclic ring of 3, 4, 5, 6 or 7 atoms, or R” and R” are joined to form a
covalent bond;
Yis: A
(2) CR®RY;
(b) oxygen; of
(@ sulfur;
R® and R are each independently:
(a) hydrogen;
(b) lower alkyl;
(). (CF1)-0D%
(@ halo;or
R® and R” taken together are an oxo group;
sis an integer from 2 to 4;
R, D, T, U, K and o are as defined herein;
with the provisa that the compounds of Formula IV must contain at least
one nitrite, nitrate, thionitrite or thionitrate group.
Another embodiment of the present invention provides compounds of the
Formula (V)



(h) -SD1; (i) -SRO, (j) -S(OR 3; (k) -S(O2R, (1) unsubst'bwtle% pONO-
or di-substituted benzyl, wherein the substituents are each de g%ently
(1) haloal kyl, preferably CPS; (2) CN, (3) halo; (4) lower alkyl; (5)
-OR' ~; (6) -SRS; (7) -S(OR43; or (8)-S(0)0 11 (m phenyl or nono- or

- di -substituted phenyl, whefein the substituents are each independently:
(1) haloal kyl, preferably CF,; (2) CN, (3) halo; (4) lower alkyl; (5)
-OR; (6) -SR; (7) S(ORB; or' (8) S(O2R41; or RR together with forman
0X0 group; or R3 together with forman oxo group, or R together, with R7
form an oxo group; or RR and RR are 10| negl , xfogether with the
carbon atomto which they -are attach saturated nonocyclic
ring of 3,4,5,6 or 7 nenbers, and, . ,taln one heteroatom
which is preferably oxygen; or R3'" and g M‘ﬁat together with
‘the carbon atons to which they are attachelsias trﬁéy forma saturated or
aromati ¢ nonocyclic ri S 3 GAor 7 rrenbers or 52

' whe_teim
Xis:
(2) oxygen; or
(b) suifur;
R'is: '
(a) alkoxy;
(b) haloalkoxy preferably -OCHZF -OCHF, or -OC[-IFz,
(@ alkylthio; :
@ haloalkyl, preferably CF;
(e) halo; or
' (6 lower alkyl;
R32 R” R* R®,R¥ and R¥ are each independently :
(a) hydrogen;
(b) halo, preferably F or Ci;
- {c)lower alkyl;
- (d) cycloalky);
-(e) haloalkyl, preferably CF,, CF,H or CFH;
- (6 -OD;
{g)-OR;

-1




23 July 2004 R and e are joined so that, together with the 02éﬂop b ms to
which they are attached, they forma saturated or aronmatic 83f® I'c ring
of 3, 4, 5, 6 or 7 nmenbers; or R and e are joined so that, together with
the carbon atomto which they are attached, they forma saturated
nmonocyclic ring of 3,4,5,6 or 7 nenbers, and optionally, contain one

het er oat om whi ch is preferably oxygen; or e and e are joined so that,
together with the c?ﬂ Qfyrat oms to which they are attached, they forma
saturated or aromati‘c’ morfocyclic ring of 3, 4, 5, 6 or 7 nmenbers; or R and
R' are joined so théi)-SRYgether with the carbon atomto which they are
attached, they form 4§?hﬂggted nonocyclic ring of 3, 4, 5 6 or 7 nenbers,
and, optionally, cont ohe heteroatom which is preferably oxygen; R and
R are hydrogen or e(ng(@®R%hen taken together are oxo; e and e are each

kol thior (1) 5l oft Masdbstipiesy margy Ohak eaekited brenk wbrseRta. (| o
behzyl . opeieaa s SenatrkiiepeRlentt) ired, wherein the substituents are
each iridependently: (1) KRihslealiyl pyefeblysSFy CF, . : (2) ON:
2 CN;
(3) halo;
. (4) lower alkyl;
(5) -ORY;
(6)-SR%;
(7) -S(O)R"; or
(8) -S(O)R;
_(m) phenyl or mono- or di-substituted phenyl, wherein the
substituents are each independently:
(1) haloalky], preferably CF;
(2) CN;
(3) halo;
(4) lower alkyl;
(5) -OR%;
(6) -SR®;
(7)-8(O)R%; or’
(8) -8(O)R"; or
R™ together with R* form an oxo group; or
" R*together with R” form an oxo group; or
R* together with R” form an oxo group; or
: R and R® are joined so that, together with the carbon atom to which they
are attached, they form a saturated ‘monocyclic ring of 3, 4, 5, 6 or 7 members, and,
optionally, contain one heteroatom which is preferably oxygen; or
R® and R* are joined so that, together with the carbon atoms to which they
are attached, they form a saturated or aromatic monocyclic ring of 3, 4,5, 6 or 7
members; or
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(3) halo; or r 53 23 July 2004 (4) |ower alkyl; alternativelﬁ ﬁ$ ﬁﬁ? U’
taken together with the carbon atomto which they are attac %d Vg a
5-,6-, or 7-nenbered heterocyclic ring; n at each occurrence is an integer
fromO to 1; and D, U and K are as defined herein; with the proviso that
t he conpounds of Formula V nust contain at |east one nitrite, nitrate,
thionitrite or thionitrate group' Anot her enbodi nent of the present

i nvention provi

3@ qd th F mul VI wh

oxygen; (b) su fGP-g (agg?oﬁqcfgqﬁha‘cgpg W?@g%emboé‘ramg‘rﬁ 0“@\'638‘85’26 i(g)
(a) K (D) ardd th@ffor&?&si'ﬁiﬁe&@&%@aron%ﬁéﬁmn Q‘ﬁfgoﬁé lys,6 &7 x { 54
23 July 2004 ( nmono-, di-, tri-, tetra- or per-substitut ed 'ower al kyl ,

wher ei n t herensheys;tart uent is hal o, preferably. fluoro;
R* and R* are joined so that, together with the carbon atom to which they

are attached, they form a saturated monocyclic ring of 3, 4, 5, 6 or 7 members, and
optionally, contain one heteroatom which is preferably oxygen; or
R* and R* are joined so that, together with the carbon atoms to which they
are attached, they form a saturated or aromatic monocychc ringof3,4,5,60or7
members; or
R¥ and RY are joined so that, together with the carbon atom to which they
are attached, they form a saturated monocyclic ring of 3, 4, 5, 6 or 7 members, and,
optionally, contain one heteroatom which is preferably oxygen;
R® and R” are hydrogen or R® and R” when taken together are oxo;
R¥ R” and R” are each independently:
| (a) hydrogen;
(b) halo;
(¢} lower alkyl;
(d) alkoxy;
(e) alkylthio;
(f) -5(O)-lower alkyl;
' (g) haloalkyl, preferably CF;;
(h) CN;
(@ -Ng
() -NO,;; -
(k) -SCF; or
(1) -OCF;
R¥is: | '
(a) lower alkyl; or
| (b) benzyl, optionally mono- or di-substituted, wherein the
 substituents are each independently:
(1) haloalkyl, preferably CF;
@) CN;
(3) halo; or




R 6 is: (a) nono or disubstituted aromatic ring of 5 atons C%tmng one
0, Sor Natom and, optionally, 1, 2 or 3 additional N ato ‘; PLin the
substituents are each independently: (1) hydrogen; (2) lower alkyl; (3)
hal o; (4) -0-lower alkyl; (5) -S-lower alkyl; (6) haloalkyl, preferably
CP3; (7) -COCH,; or (8) -S(O 2-lower alkyl; (b) nono or disubstituted
aromatic ring of 6 atons containing O, 1, 2, 3 or 4 nitrogen atons,

wherein the substituents eac i ndependent|y: (1) hydrogen;  (2) |ower
al kyl;  (3) halo; (4) -0- t; (5) -S-lower alkyl; (4)

- 0- hal oal kyl ; % agl XSAAWU také%tog@#h@@wi&{ &xer&&ﬂicﬁ{étehwﬁmch thdy CN
(8 -N; (9 - I ower al kyl (11) alkenyl; or (1

al | cynyl ; afejtasped (ﬁ@lfmyllia,l ﬁmny 7-mmh¢mixb%terchdéurmﬁmno- di-, tri-, or
it ﬁ;;geﬁggﬁt : ;ut 3%@@3%-“?{3“5%’%%% or H’Qﬂﬂd’l,taﬂﬁ substituents are each
' D', U and K are as defined herein;
with the proviso that the compounds of Formula V must contain at least one
nitrite, nitrate, thionitrite or thionitrate group.
Another embodiment of the present invention provides compouhds of

the Formula (VI): -
i
R¥— 2
ﬂ\ -
&H‘“’
ndﬁ
RY
Vi
“wherein:

Xtis:

(a) oxygen;

. (b) sulfur;
(QCH;

(d) -5(0);

(e) -NH; or

(6 -C(O);
Zis:

@K

(b) -C(O)CH,; or

(c) hydrogen;
R%is:

(a) lower alkyl; or




(1) halo; (2) CON, (3) haloalkyl, preferably CFA;  (4) % V]l %b
acetylenyl; (7) lower alkyl; (8) alkoxy; (9) hal oai koxy d)‘ )Slll t h| o;
or (11) hal oal kylthio; (e) unsubstituted, nono-, di-, tri.--, or tetra
substituted benzoheteroaryl, wherein the substituents are each

I ndependently: (1) halo; (2) CN, or (3) haloal kyl, preferably CF,; (f)
substituted | ower al kyl; (g) subst Ituted al kenyl; (h) cycl oal kyl; or (i)

| ower al kyl - O | ower aIkyI eis: (a) -C(O)-Iovver alky -¢cN;,. (c)
-CO=D1; (d) -Co | o(bérmmmy‘ﬂl-@béef;ra- qregerzsgb@ 01‘(@‘ @;‘\ egneRe al kyl ;

(g9) -S(O stb%?%}er%ﬁéﬂélo,%{e@mbly%oréj hal oal kyl , preferably CFA; hal o;

(k) K (1)

(a) mono or disubstituted aromatic ring of 5 atoms containing one O,
S or N atom, and, optionally, 1, 2 or 3 additional N atoms, wherein the substituents
are each independently: |
' (1) hydrogen;
(2) lower alkyl;
- (3) halo;
© (4) -O-lower alkyl;
(5) -S-lower alkyl;
(6) haloalkyl, preferably CF,;
(7) -COCH,; or
(8) -S(O),-lower alkyl;
(b) mono or disubstituted aromatic ring of 6 atoms containing 0, 1, 2,
3 or 4 nitrogen atoms, wherein the substituents are each independently:
(1) hydrogen;
(2) lower alkyl;
(3) halo;
(4) -O-lower alkyl;
(5) ~S-lower alkyl;
' (4) -O-haloalkyl;
. (5) -5-haloalkyl;
(6) haloalkyl, preferably CF,;
(7) CN;
(8) Ny
(9)-COCHy;
(10) -5(0),-lower alkyl;
(11) alkenyl; or
(12) alkyny};
(c) cycloalkylalkyl;
(d) unsubstituted, mono-, di-, tri-, or tetra substituted phenyl or
naphthyl, wherein the substituents are each independently:
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alkyl; or R' and R a taken together with the atons to Wmch

attached form a 5, 6, or 7-nenbered unsubstituted, nono-,

trisubstituted saturated or wunsaturated cyclic ring opti onal I y cont ai ni ng
a -S(0O 2-group, wherein the substituents are each independently: (a) oxo;
(b) lower alkyl;” -(c) O; or (d =NODI r, R\, R R , K D and o are as
defined herein; with the é)row so that the conpounds of Fornula VI nust
contain at |east one ni t@) taloinitrate, thionitrite or thionitrate gr oup.
Anot her enbodi ment of the(ﬁr nt invention provides conpounds of Formul a
(VI): Y7 RI'~~Re wherein: X is: (a) oxygen; (b) sulfur;

(c) -DW (d) -N-O-Ru; or (SOé\)aIOaN:W)@re&ralzlyQEy y 2004 Y, is:
@ "NaI
(5) vinyl,
(6) acetylenyl;
(7) lower alkyl;
(8) alkoxy;
- (9) haloalkoxy;
(10) alkylthio; or -
(11) haloalkylthio;
(e) unsubstituted, mono-, di-, tri-, or tetra substituted
benzoheteroaryl, wherein the substituents are each independently:
(1) halo;
(2) CN; or
(3) haloalkyl, preferably CE;
. (f) substituted lower alkyl; '
(g) substituted alkenyl;
(h) cycloalkyl; or
(i) lower alkyl-O-lower alkyl;
CRYis , '
(a) -C(O)-lower alkyl;
. (b) CN;
(c) -COD%
(d) -CO,lower alky] ester;
(e) -C(O)-
(£} -S(O)-lower alkyl;
(g) -S{O)lower alkyl;
| () -NO,; -
b (i) haloalkyl; preferably CF;
() halo;
() K;
(1) -S(O),NR"R"; or

56 23 July 2004 (m -S(O,NR'R3; R8 is: (a) hydrogen; gﬁe,y.ya%‘ﬁ@
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a) hydrogen; b) halo; (c) lower alkyl; (d) alkenyl; or ) 1B yl;, Z
|(s) (;) -%(O)- ,( %b) oxygt(an; (c) -S(Oo ; (d) NR; or (e) %g\fgsezliwﬂbond;
is: (a) R,- or (b)r; R5 and R 7 are each independently: (a) hydrogen;
(b) halo; (c) lower alkyl; (d) aryl; (e) arylalkyl; (f) cycloalkyl; (g)
cycl oal kyl al kyl; (h) -OD; (i) lower alkyl- OD11 carboxam do; (k)

amidyl; or (1) K 'RSiis: (a) lower alkyl; (b) alkenyl: . (c) cycloalkyl:
(d) cycl oai kyl al kyl ; (ﬁg_g,(@));}yk%{x%004 '
R*is:
(a) hydrogen; or
(b} lower alkyl; or

RY and R taken together with the atoms to which they are attached form a
5, 6, or 7-membered unsubstituted, mono-, di-, or trisubstituted saturated or
unsaturated cyclic ring optionally containing a -5(0),-group, wherein the
substituents are each independently:
(a) oxo; |
(b) lower alkyl;
(c) OD% or
{d) =N-OD';
R", R% R% R® K, D'and o are as defined herein;
with the proviso that the compounds of Formula VI must contain at least
‘one nitrite, nitrate, thionitrite or thionitrate group.
Another embodiment of the present invention provides compounds of

Formula (VII):
vio
wherein:
X is: .
 (a) oxygeny;

(b) sulfur;

(c) -NR7;

(d) -N-O-R% or

(e} -N-NR™R%; -
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(e) aryl;

(f) arylal kyl;
al kyl -heterocyclic ring;
(b) cydoal kyl ;

(g) heterocyclic ring;
RR and RR are each independently:

(d) aryl;

or (h)

(c) cycloal kyl al kyl ;

| ower @)’”'P’&?B‘?

(e) arylal kyl;

het erocyclic ring; or \(g) het erocyclical kyl; RRis: (a) hydrogen; or

provi so that the conpounds of Formula VI
.thionitrite or thionitrate group. Another enbodi nent of
the present invéntfon provides conmpounds of the
A4 X R54 VI I

al kyl ;
| ower al kyl ;
nitrite,

- CR'*R59;

R1, R3,
nitrat

wher ei
| 59 23 Ju

Z is:

R, K D and o are as defined herein;

must contain at

with the
| east one

Formula (VQ: RM{R,

()
(b)

fh) h%%g'gém (a) oxygen; (b) sulfur; (c) NR- or (d)
(b% halo;

(c) lower alkyl;
(d) alkenyl; or

(e) alkynyl;

(a) -C(O)=
(b) oxygen;

- () -5(0)

(d) -NR”-; or

" (e) covalent bond;

RY is:

R” and R¥ are each independently:

(@R’ or
(®)RY

. (a) hydrogen;

(b) halo;

(o) lower alkyl;
(daryl;,
() arylalkyl;
(6) cycloalkyl;

() cycloalkylalky};

R'is:

(h) -OD’;

(i) lower alkyl-OD;
{j) carboxamido;
(k) amidy}; or

0K

(a) lower alky];
(b) alkenyl;
(¢) cycloalkyl;
(d) cycloalkylalkyl;

A




Al, Az, A3, and Aare each independently carbon or nitrogen, ﬁ%thlE%§4
proviso that at |least two of Al, A2, A3, and A* are carbon a HE¥ IS.
(a) hal oal kyl al kyl, preferably fluoroal kylaikyl; (b) halo; (c) alkylthio;
(d) al koxy; (e) -NO. (f) CN, (g) lower alkyl-CN, (h)- heterocyclic-ring;
(i) lower alkyl; (j) arylalkyl; (k) cycloal kyl; or (1) phenyl or nono- or
di -substituted phenyl, wherein the substituents are each independently:
(1) alkylthio; (2) @%%?9: or (3) alkylsulfonyl; Reis: (a) -CO2D1; (b)

- O-NRR(R);  (c) -CO Fower al kyl; (d) C(OQ-ND)-S5(0)2-(C(R4)(Rt)),-UV,
or (e) -COO | ower affksyldlltyl; R is: (a) hydrogen; (b) phenyl; (c)

thienyl; (d) al kyny(lg') he(tgocjaéh}é%lr}Ygl;bror (f) al’kyl; 60 23 July 2004

ﬂﬂlommraﬂqd&wknoqmﬁcﬁng;
R™ and R” are each independently:
(a) lower alkyl;
(b) cycloalkyl;
(©) cycloalkylalkyl;
(@) ary
{(e) arylalkyl;
(£) heterocyclic ring; or
(g) heterocyclicalkyl;
R”is:’
(a) hydrogen; or
(b) lower alkyl;
R, R’, R, K, D' and o are as defined herein;
with the proviso that the compounds of Formula VII must contain at least
one nitrite, nitrate, thionitrite or thionitrate group. - |
Another embodiment of the present invention provides compounds of the
Formula (VIII): . . '

wherein:

(2) oxygen;
(b) sulfur;

(c) NR;or
(d) CR"R%;
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(f) arylal koxy; (g) haloal kyl; (h) haloal koxy; (i) alkyla

arylam no; (k) arylalkylamno; (1) nitro; (m sulfonam do;

carboxam do; (o) aryl; (p) -C(O-aryl; or (q) -C(O-alkyl; alternatively,
R and the nmonocyclic ring radical of which A\, AZ, A3, and A' conprise
four of the six atons are: (a) naphthyl; (b) quinolyl; (c) isoquinolyl;

cath | ndapendent sy LA Rycescent inqdpepdiatdy HrpERER ildpen Rath B © FCRy1
(d) hal oal kptoviger thtatdeisy tWvb 06 AdaA ki, and(A'prdiedrbpn @ldms;NOS;,  (g) CN; 61
R™is:
(a) haloalkylalkyl, preferably fluoroalkylalkyl;
(b) halo;
(c} alkylthio;
(d) alkoxy;
(e) -NO,;
N
(g) lower alkyl-CN;
(h) heterocyclic ring;
() lower alkyl;
() arylalky}
(k) cycloalkyl; or
(1) phenyl or mono- or di-substituted phenyl, wherein the substituents

(a) hydrogen; (b) lower alkyl; (c) aryl al kyl; (d) al koxy; %(’ﬁglyazrozshoxy;
, )
(n)

are each independently:
' (1) alkylthio;
(2) nitro; or
(3) alkylsulfonyl;
R¥%is:
(a) -CO,DY;
(b) -C(O)-NR)R’);
(0) CO;-lower alkyl;
(d) COMND)SO)-CRIRY),U-V; or
(e) -CO,-lower alkyl-U-V;
R*is:
(a) hydrogen;
(b) phenyl;
- (c) thienyl; .
(d) alkynyk;
(e) alkenyl; or
(f) alkyl;




23 July 2004 (h) lower alkyl-CN, (i) alkoxy; (j) a kylthio; qor ((?hb
al kenyl ; alternatively, e and RR taken together along with t July 5084t o
whi ch they are attached are cycloalkyl; RR, R, ROR-, D, U, V, a and p
are as defined herein; with the proviso that the compounds of Formula VIII
must contain at least one nitrite, nitrate, thionitrite or thionitrate

group. . Anot her enbodi nent of the present invention provides conpounds of
the Fornula (DC): d:_erreln X9 is -C(O-U D and Y9'is -C-CR5(R7 j-U
D or X'_|s-CH:CR' 'anins-C(O) UD; or X9 and Y9 taken
toget her are: (a) 1@)4}5.1- :R4("}-CRS(Ee) -, (b) -(~.

(R))k-CR5(R5) - CR5( } a}lﬁl ‘0-(CR (R }}k-CR (R} (d) _ _

-(~ (R ~})k-~5{Rw) _ (e) -CO-CR(R) -CRS(R) wherein X9 is the
first carbon atomof(}aa]_k dand e; R, R, R, R', Rs, R, U D and
k are as defined here| n; ’\%th the proviso that the corrpounds of Formula IX
contain at | east onée)alﬂw{e nitrate, thionitrite or thionitrate group.
62 23 July 2004 AnotB%E}Y jment of the present invention provides
conmpounds of the (S a “ X wherein: when side h, k, and j are single
bonds, "and side i arng)halaalkyk doubl e bond, is:

(h} haloalkoxy;
() alkylamino;
() arylamino;
(k) arylalkylamino;
(1) nitro;
(m) sulfonamido;
(n) carboxamido;
(o) aryl;
(p) C(O)-aryl; or
(9 -C(O)-alky};
alternatively, R, and the monocyclic ring radical of which A, A%, A%, and A*
comprise four of the six atoms are:
(a) naphthyl;
(b) quinolyl;
(¢) isoquinolyl;
(d) quinolizinyl;
(e) qﬁinoxa]jnyl; or
(f) dibenzofuryl;
R* and R® are each independently:
(@) hydrogen;
(b) lower alkyl;
() lower alkyl-phenyl;
(d) haloalkyl, preferably fluoroalkyl;
(e) halo;
(6 -NO;
(5 CN;

L6l



"(a) 010 /a Rte, f Rsl (b) 10 C10 or when sides i, k and I ?é)r&g
bonds, and sides h and j are double bonds, - X19-Y10-Z10- |s uly
2004 Q10 10° R60 ""\\ "R61 when side h and j are single bonds and side k
and i is a single or a double bond, -X1-Y' -Z1- is: (a) hplok QlO' (b) or O
is: (a) N (b) -NR3-; (c) -0-; or (d) -S; QL and Q7 are each

I ndependent | y: (a) CR6 or (b) ni trogen,; AlO B10-C O D is:

(a)
- CR =CR - CR5=CRs- ) CRs{R9) - Q(G}- CR' (R'™) 64 23 July 2004
(d) -CR (R ")-C(O)- Pﬁw‘g}”‘@"%@

alkoxy;
(]) alkylthio; or
(k) alkenyl;
alternatively, R®and R” taken together along with the atoms to which they
are attached are cycloalkyl;
R’,R,R, R, D', U, V,aand p are as defined herein;
with the proviso that the compounds of Formula VI must contain at least
one nifrite, nitrate, thionitrite or thionitrate group.
_ Another embodiment of the present invention provides compounds of the
Formula (IX):

wherein:
X’ is -C(O)yUD' and Y is -CEL-CR(R*)'UD"; or
X’ is «CH,CR'®"YUD"and Y’ is -C(O)U-D"; or
X’ and Y’taken together are:
(a) -C(O}O-CR'R)-CR (R}
(b) -(CR'R")),-CR'R*)-CR*(R")-;
(©) -CIOHCR'R")CR'(R")-;
(d) -(CR'RN-CR*R"}-C(O)-; or
_ (e) -C{OFCR'R") CR'R)-;
- wherein X’ is the first carbon atom of a, b, ¢, d and ¢;
| R, R’ R, R" R, R% U, D" and k are as defined herein;
with the proviso that the compounds of Formula IX contain at least one
~ nitrite, nitrate, thionitrite or thionitrate group.
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(e) -(OQ-CRA(R }-CR-(RS)-CR(R)-; () -CR(R)-CR (RS)-CLO ¢ 569)
-CRA(R )-C(O - CR5(R ) (h) - O - CR(R~) CRS(r) -; (i) Jiy

-CR (R)-CR3(R5")-0(O-; (j) -CR(R)-0COQ-CRS(R5) -r- (k)

-0 0-CR (R)-CRSO - (1) -CR(R)-CR3(R5)-(O-Q (m -(
R())(-~C(9-0CRS5((RS)_; (n) ~-AQ-R_' "™ _, " (R)-CR(R5) (0)
“CR2(R 3)-0C(0:1 (P) -¢(O)- O Cltu(R ~}- (a) OC(O) CRZ(R3) (r)
-CR 2(R")-C(O S N=CR - CR . =CcR5-

-CR - f CR) %ZR (R/%mb‘@%mﬁféﬁf thepreggnt (IW)GHLRE@@- CCNHPOU%% % '}‘e
-N:CR-N:C@B-rmLﬂ -CRI=N-CR '=N-; (2) S—CR‘=N; (aa) -S-N=CR -; (bb)
-N=N -NW (cc) - ‘:N S (dd) _NECR - 5- (ee) -OCR =N-; (ff)
-ON=CR -; or (gg) N=CR -0 . ,-A a "BfO - Do is: (a) -CR =CRS-CR5 (b)
_CR (R -CWRR) -CR (R )-: 65 ‘z" Jul

—— \i
Y10
/i
X

wherein:

when side k, k, and j are smgle bonds, and side i and ! are a double bond, -

Xy e
(a)
L
h\ i / J
k
qio 1w or
R“’y \ /\/0Q 1
® !

when sides i, k and [ are single bonds, and sides % and j are double bonds, -
) x‘l.O_YI.O_le_ is



(c) -C(O-cRA(RI1)-CR5(R))-; (d) -CR(R")-CRS(RS)-C(O-; %g)J 4
-N=CR - CRS=; (g) - NEN-CZ: (h) -NeN-NR3-: (i) -NeN-N=: (j PP IME@ROINR -
(k) -N=CR -N=; (I} -CR =N NR3 (M) -CR =N-N&; (n) -CR=N-CR5=;  (0)
“CR'=CR3 NR3 ; (p) -CR=CRS-N=; (q) : SCR=CRS; (r) -0-CWCR; (s)

-CR=CR5-0; (t) -CR--CRS-S-; (u) -CWENS-; (v) -CR=NO; . (W
N=CR - S-; (x) -N=CR -0O;  (y) (z) (aa) N:N-S (bb) NNO; (cc)
-S-N=N-;  (dd) ON: N ; (ee) =CR5 S; (ff) -CR (R )-CRS(R5)-S-; (499
(bh) _}~cgR5(RS - o§ ) (R4)-CR5( R5)-; and are each

I ndependent | y: 66 h k

£
RBO/ N\ /\/ Rt

when side / and j are single bonds, and side k and i is a single or a double

bond, -X"-Y®-Z"- is:
10 .

8 (a)
P‘]ﬂk

- (b)

s‘T\N/\ ]
A

Pis:

(a) N=;
(b) -NR*;
"~ (c)-O-; or
(d)-5
Q" and Q" are each independently:
(a) CR% or
- (b) nitrogen; -
APBR.CRuD . is;
(a) -CR'=CR*-CR’=CR’-; :
(b) -CR'R")-CR(®°)-CR'R)-C(O)-;
(©) -CRR)-CRR")-C(O)-CR(R")-;
- 64




23 July 2004 (a) lower alkyl; (b) haloal kyl, preferably quo%) Ik)él' (c)
al koxy: (d) alkylthi'o;: (e) lower alkyl-OD: (f) -C(OH (h) -?k’iy 004
-4)g- C2-1ower alkyl; (i) -(CHq-C2D;; () -O(CH g S-lower alkyl; (k)
-(A4),i-Slower alkyl; (1) -S(Oa lower alkyl; (m -(C) NRuR 3; or (n)
-C(ONR8)(R8); R, R2Z, R5, R, e, R5, RO, RB R R T, D and q are as
defined herein; wth the proviso that the conpounds of Fornula X nust

ot her enbodh nent “S@)%‘%ﬁ%@%ﬂ%ﬁm’@%ﬁ% bvi des_conpounds. of the
o (a) oxyBent () e e A P0- L over al Kyl () - N-0-aryl
(f) -N-C(O) - O Tower @@@‘C)@( %ﬁ\@%)(%); or (h) -N-N(R$)-S(O 2 | over
al kyl ; (g) -CRYR")-C(O)-CR°(R%)-;
' (&) -C(O)-CR'R)-CR’(R") -
@) -CRY(R)-CR'R")-0-C(O)-;
(i) -CR'R")-O-C(O)-CR(R") -;
(k) -O-C(O)-CR'R)-CR'R") -;
(1) -CR'R)-CR(R")-C(0)-0-;
(m) -CR'R")-C(O)-O-CR(R")~;
(n) -C(O)-O-CRYR)-CR'(R")~;
- (0) -CR*R®-0-C(O)-; -
(p) -C(O)-O-CR*R™);
(q) -O-C(O)-CR*R")-;
(r) -CR*R")-C(0)-O-;
(5) N=CR-CR‘=CR’-;
() -CR'=N-CR*=CR"-;
(u) -CR'=CR*-N=CR’-;
(v) CR'=CR*-CR=N-;
(w) -N=CR-CR*=N-;
(x) -N=CR-N=CR*-;
(y) -CR'=N-CR*=N-;
(2) -S-CR'=N-;
(aa) -5-N=CR*;
(bb) -N=N-NR*-
(cc) -CR'=N-S-;
© (dd) -N=CR*5-;
(ee) -O-CR'=N-;
() -O-N=CR*; or
(gg) -N=CR-O~;
- Alﬂ'm'Bm'u 10, iS:
(a) -CR'=CR*-CR’=
(b) -CRIR)-CR(R)-CR'R)-;
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RR, R' and e are each independently: (a) hydrogen; (b) |owe | kyl -~ (c)
ai koxy; (d) halo; (e) O\ (f) OD; (g) aryloxy; (h) -M/\R53?F')’)é99‘,1 ()
-NO (k) alkylthio; (1) -S(Oo lower alkyl; (m -CCONR3)(R8); (n) -CQzDI
(o) -C2lower alkyl; or (p) -NR8-C(O-lower alkyl; Reis: (a) hydrogen;
(b) lower alkyl; (c) alkenyl; (d) al koxyal kyl; or (e) cycloal kyl al kyl;

R8, r, r, o, Kand DI are as defined herein; 68 23 July 2004 with the

P Crite, nitrate. tH O R Ao group. Anot her - embodi ment of
the present inventidd) GEREIER'BIELMds of the Fornula (XI1): (R68)1
wherein: Xx" is. (a)(e)-N=CR‘-CR’=; :
' ' (g) -N=N-CR's;

(h) -N=N-NR*-;

(i) -N=N-N=;

G) N=CRNR*;

(k) -N=CR"“N=;

(D) -CR'=N-NR*-;

(m) -CRSN-N=;

(n) -CR'=N-CR’=;

(o) -CR'=CR-NR*-;

(p) -CR*=CR*N=;

(9) -S-CR'=CR";

(r) -O-CR*=CR%

(s) -CR*=CR’-0O;

(1) -CR'=CR-S-;

(1) CR'=N-5-; -

(v) CR'=N-O-; -

(w) -N=CR'S-;

(x) -N=CR“-O-;

(y) 5-CR'=N-;

(2) -O-CR'=N-;

(aa) N=N-5-;

(bb) -N=N-O-; -

(cc) -S-N=N-;

(dd) -O-N=N-;

(e€) -CR=CR"S;

() -CR'R)-CRR)-S

(g8) -CRR*)-CR'R")-0-

(bh) -S-CR'R)}-CR'(R")-; or

(i) -O-CR'R")-CR'(R")-;

R* and R" are each independently:
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Xl or zZ12 1 (c) .NR's; Y, is: 69 23 July 2004 (a) OR (b) -0/ r
(fl hydrogen; or (g) K is: (a) or 70%@”‘3@42004

(CH mWO (c) (d) (e)
R' is: (a) hydrogen;
or (f) Ris: (a) lower alkyl;

hal oal kyl ;

(b) lower alkyl; (c) lower alkyl- , - (d) -0D;

(a) lower alkyl;

(b) haloalkyl, preferably fluoroalky};
(c) alkoxy;

(d) alkylthio;

(e) lower alkyl-OD’;

() -COH;

(h) -(CH) CO,-lower alkyl;

(i) -(CH,)-CO,D’;

({ -O-(CH,)-S-lower alky};

- (k) (CH,) -S-lower alkyl;

® -S(O),-lower alkyl;
(m) -(CH,) -NR"R"; or
(n) -CONR)HRY;

R, R, R, R, R R, R’, R, R%, R®, T, D' and q are as defined herein;
with the proviso that the compounds of Formula X must contain at least one

nitrite, nitrate, thionitrite or thionitrate group.

Another embodiment of the present invention provides compounds of the

Formuia (XI):

- wherein:
xﬂ is.

(a) oxygemn; or

- (b) CHy
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(b) halo; (c) alkoxy (d) haloalkyl; (e) alkylthio; (f) halgal ||C%hl 0;
(g) -OCl- (h) unsubstituted, nono-, or di-substituted hetero Y %reln
the heteroaryl is a nonocyclic aromatic ring of 5 atons, said ring having
one heteroatomwhich is S, 0, or N, and, optionally, 1, 2, or 3 additional
N atons; or said heteroaryl is a nonocyclic ring of 6 atons, said ring
havi ng one heteroatom which is N, and, optionally 1, 2, or 3 additional N
atons, and wheregmn.said substituents are each independently: (1) halo; or
(2) Iower al kyl 1) -S(OQ lovier alkyl; (j) -S(O O-1ower haloal kyl; (k)
am no; (1) alkyl am n@)oxygegn;di al kyl amino; | 71 23 July 2004 (n) -N(H) SQ2

| oner al kyI (0) N(%?Oéglower hal oal kyl; (p) nitro; (q) cyan; " (r)
- C2DF; (s) carboxyl ter (t) lower allryl-0D1; (q) carboxam de; or

(r) -C(ON(R1)D1; (al)in@Dd’; al kyl; (b) hydrogen; (c) al koxy
(d) -N-O-lower alkyl;
() -N-O-aryl;
(£) -N-C(O)-O-lower alkyl;
() -N-NR)R); or
| (h) -N-N(R")-5(0),-lower alkyl;
R% R® R*and R® are each independently:
(2) hydrogen;
(b) lower alkyl;
() alkoxy;
(dyhalo;
(e) CN;
(f) OD7;
~ (g) aryloxy;
(h) -NR"R>;
(i) -CF,;
() -NOy
(k) alkylthio;
(D) -S(0)lower alkyl;
(@) -CONRIRY;
(n) -CO,D
(0) -CO,-lower alkyl; or
(p) -NR™-C(O)-lower alky};
R¥is:
(a) hydrogen;
(b) lower alkyl;
(c) alkenyl;
{d) alkoxyalkyl; or
{e) cycloalkylalkyl;
R’,R*% R", 0, K and D' are as defined herein;
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(d) nono-, di-, tri, tetra- or penta-substituted phenyl, V\,her i.n %Bﬁ
substi tuent are each independently: (1) hydrogen; (2) haI o; ?é)"y 6xy
(4) alkylthio; (5 -S(O; |ower alkyl; (6) |ower alkyl; (7) haloalkyl;
(8) -C2DI; (9) -lower alkyl-CcO2D1; (10) -0D1; (11) -Iower alkyl-0D1; or

(12) bhal oal koxy; (e) nmono-, di-, or tri-substituted heteroaryl, wherein the
heteroaryl is a monocycli c aromatic ring of 5 atom; sai d ring having one
het eroatomwhich is S. 1 or N, and, tional or 3 additional N
atons; or the he‘t’ghélé?ﬂo‘i’l%oﬁ‘af ‘Fé"—ﬁirq s C°"§%1‘F‘(ft $3§5°RAvi ng

one hetero e Ea@e'ﬁdfhﬁﬁ@@ thiSRid0 1, 2, 3, or 4 additional N
at ons; V\:he?%ll n f e subst tuentg are eacﬁwl%ndependentlgl 72 23 July 2004
&6

(1) hydrogen: ( 2An¢thenembgylimentef the prdsent igntiorkproyidesspmpaupdsier she  ( 6)
aryl oxy, (I%mﬂ:.lxl(m o; (8) -CzDi; (9) -C(ONH(DL) (10) hal oal kyl; or
(11) 'S -

wherein:
X2 is:
@
o
Re® R™
{b)
, - or
R70 R%
- (o) NR%;
Y?is



(a) lower alkyl; (b) hydrogen; or (c) nono- or di substitutﬁg Bh%ngl,
wherein the substituent are each independently: (1) hydroge ,J W 9-ﬁalo;
(3) al koxy; (4) haloalkyl; or (5) lower alkyl; R1 is: (a) benzoyl, or
nono-, or disubstituted benzoyl, wherein the substituents are each

i ndependently: (1) halo; (2) lower alkyl; or (3) alkoxy; (b) benzyl, nono-
or disubstituted benzyl, wherein the substituents are each independently:
(1) halo; (2) |ower ebkyl; or (3) alkoxy; (c) |ower alkyl-pyridinyl, or
unsubstituted, nono-; “or disubstituted 73 23 July 2004 pyridinyl, wherein

t he substituents are each indeggﬂﬂently: (1) halo; (2) Iower alkyl; or

(3) al koxy; (d) -C(C»-pyridiny¥, or nono-, or disubstituted -C(O -pyridinyl

wherein the substituents are ch independently: (1) halo; (2) |ower alkyl;
or (3) alkoxy; (e) hydgagen A(f) aryl; -
H?G

(b) }
N R
—(CHan—o” Y
g7
(c)
(d)

() NR®");
(f) hydrogen; or
K
Z%is:

(ai

®)RY; :
- m




(g) cycloal kyl; (h) cycloaikylalkyl; RRis: (a) |ower alkenyl- r (b)
K; RRis unsubstituted or nono substituted |ower allcyl, mhe%érjf%%ﬁgg
substituents are each i ndependently: (a) hydroxy; (b) alkoxy; (c) nitro;
(c) -MI; (d) alkylam no; (e} dia kylamno; (f) carboxyl; (g) carboxylic
ester; or (h) carboxamde; R' is: (a) hydrogen;. (b) lower alkyl; or (c)
-C(OR; R7 is: (a) lower alkyl; 74 23 July 2004 (b) hal oal kyl (c)
substituted | ower, al kyl; (d) cycloal kyl; (e) unsubstituted, nono-, di- or
tri-substitut e\c,i\EIfsh’éhyl or naphthyl, wherein the substituents are each
i ndependently: (1) hqg)qiydrggén;al koxy; (3) S(O; lower alkyl; (4) hydroxy;
(5) -S(O; hal oaikyl;

(b) lower alkyl;

(c) lower alkyl-OD';
(d) -OD%

(e} haloalkyl; or

&)

aig (CHI

R%is:
(a) lower alkyl;

(b) halo;

(c) atkoxy

(d) haloalkyl;

(¢) alkylthio;

(6 haloalkylthio;

(g) -OCH;-

(h) unsubstituted, mono-, or di-substituted heteroaryl, wherein the
heteroaryl is a monocyclic aromatic ring of 5 atoms, said ring having one
‘heteroatom which is 5, O, or N, and, optionally, 1, 2, or 3 additional N atoms; or

 said heteroaryl is a monocyclic ring of 6 atoms, said ring having one heteroatom
which is N, and, optionally 1, 2, or 3 additional N atoms, and wherein said
substituents are each independently: '
(1) halo; or
(2) lower alkyl

@) -5(0),-lower alkyl;

(i) -5(0),-lower haloalkyl;

(k) amino;

(1) alkylamino;

(m) dialkylamino;




(6) lower alkyl; (7) haloalkyl; (8) -CO2D1; (9) -COx-I|ower g%ilflﬂ £10)
SS(O) NR(DI): (11) -Tower alkyl-Olower alkyl: (12) -ON (13) JP¥e9P
al kyl-0OD ; (14) arylal koxy; (15) -C(ONR(D); or (16) aryl; (f) nono-,
di- or tri-substituted heteroaryl, wherein the heteroaryl is a nonocyclic
aromatic ring of 5 atons, said ring having one heteroatomwhich is
selected fromsS, 0,'or N, and, optionally, 1, 2, or 3 additional N atoms;

or the heteroaryl i S(I\Pi Shivér g of 6 atons, said ring having one
het eroatom which is an opti onal 1, 2, 3, or 4 additional N atons;
wherein the substit udfl NOHIO,lewenh fdndent I y: (1) halo; (2) al koxy:

(3) -S(O, lower alk 51) hydroxy; (5) -S(O o hal oal kyl; (6) |ower
al kyl; 75 23 July 20 l(-% "hal oal kyl ; (8) -.CO2DI; (9) -COz |ower alkyl;
(10) S(O)2NR$(D') (qgyatopwer al kyl - O- | ower al kyl;  (12)
-N(D1) S(O z-1 ower al Iﬁ()_CObJ,S) | ower al kyl-OD1,; (14) -N(DI') S(O 2 hal oal kyl ;
(15) -C(O) NRe(D1);

(s) carboxylic ester,

- (t) lower.alkyl-OD';
(q) carboxamide; or
() -C(ONR")D’;

(a) lower alkyl;
(b} hydrogen;
(c) alkoxy
(d) mono-, di-, tri, tetra- or penta-substituted phenyl, wherein the
substituent are each independently:
(1) hydrogen;
(2) halo;
(3) alkoxy;
(4) alkylthio;
(5) -8(0),-lower alkyl;
(6) lower alky];
(7) haloalkyl;
(8)-CO,D;
- (9) -lower alkyl-CO,D";
(10) -OD';
(11) -lower alkyl-OD"; or
(12) haloalkoxy;
(e) mono-, di-, or tri-substituted heteroaryl, Wherem the heteroa.ryl is
a monocyclic aromatic ring of 5 atoms, said ring having one heteroatom which is S,.
O, or N, and, optionally, 1, 2, or 3 additional N atoms; or the heteroarylis a
monocyclic ring of 6 atoms, said ring having one heteroatom which is N, and,
optionally, 1,2, 3, or4 additiona; N atoms; wherein the substituents are each
independently:



(16) aryl; R76 is: (a) alkyl; (b) substituted alkyl; (c). a % -EI{(DI@)S(O)Z
aryl: (d) substituted al kyl -cydoal kyl; (e) substituted al kyl - U 9c| I C
ring;, or (f) arylalkoxy;, R7is: (a) -ODI; (b) alkoxy; or (c) -NR78R ; R7
and R7 are each independently: (a) hydrogen; (b) hydroxy; (c) alkoxy; (d)
| ower al kyl; or (e) substituted |lower a kyl; or R 8 and R7 taken together
with the nitrogen-to which they are attached form a heterocyclic ring; RSO
and e are each in_dependenéhﬁl: éa _hydrogen;" (b) lower alkyl; or "(c)

hal o; 76 23 July 2004 R e each i ndependently: (a) hydrogen; or
(b) lower alkyl; or R89 apghkey taken together with the carbon to which
they are attached forma cycloalky] ring; mis an integer fromO to 6; D,
R, R Ru, K X, a, p an@)io‘”d'?’eal%l?defi ned herein; and with the proviso

t hat the conmpounds of Forgylaﬁ(o}%,}‘rrust contain at | east

(5) alkylthio;
(6) aryloxy;
(7) arylthio;
(8) -CO,DY;

_9) -C(ONH(D)
(10) haloalkyl; or
(11) -OD%;

R” is: .
(a) lower alkyl;
(b) hydrogen; or
(¢) mono- or di-substituted phenyi, wherein the substituent are each

independently:
(1) hydrogen,
. {2) halo;
- (3) alkoxy;
(4) haloalkyl; or
(5) lower atkyl;
R is:

~ (a) benzoyl, or mono-, or disubstituted benzoyl, wherein the
: substituents are each independently:
e (1) halo;
| (2) lower alkyl; or
(3) alkoxy; |
(b) benzyl, mono- or disubstituted benzyl, wherein the substituents
- are each independently: o
) ' (1) halo;
(2) lower alkyl; or
(3) alkoxy;
() lower alkyl-pyridinyl, or unsubstituted, mono-, or disubstituted
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one nitrite, nitrate, thionitrite or thionitrate group. Anot?;r F;%B I ment
of the present invention provides conpounds of the Formula Ppyy2 erein
X' and Y' are each independently: (a).=C(H)-; or (b) =N-; R0 is: (a)

| ower al kyl; (b) lower alkyl-0ODI; (c) alkenyl; (d) lower alkyl-CN (e)

| ower al kyl -C2DI; (f) aryl; (g) heterocyclic ring; or (i)

het erocyclical kyl; ROl is: (a) nono-, di or tri-substituted phenyl, wherein

the substi tpiefdinyiatnherein &% slibsiituéAfidare aadh ingd aﬂ&ﬁgﬁ ly: (1) hydrogen; (2)
halo1 (3) glkoxyi (4) aléylthl.oZ (5) CN, (6 halo_lkyl, (7) lower alkyl;
(8) -CO=D1; (9) -CQOz | owe éﬁkyl, (10) lower alkyl-0D;, (11) |ower al
yl-\WR  (12) | ower a|ky|'@ﬁﬁgﬂ@r£kyh6§3) - ODL;
- (3) alkoxy;
(d) -C(O)-pyridinyl, or mono-, or disubstituted ~C(O)-pyridinyl
wherein the substituents are each independently:
(1) halo;
(2} lower alkyl; or
- (3) alkoxy;
(e) hydrogen;
(f) aryl;
(g) cycloalkyl;
(h) cycloalkylalkyl;
R™is: _
(a) lower alkenyl-CO,D’; or
b) K;
R” is unsubstituted or mono substituted lower alkyl, wherein the
substituents are each independently:
(a) hydroxy;
(b) alkoxy;
(c) nitro;
() -NH,;
(d) alkylamino;
(e) dialkylamino;
(f) carboxyl;
(g) carboxylic ester; or
(h) carboxamide;
R*is:
(a) hydrogen;
(b) lower alkyl; or
(e} -COIR”;
R is:

(a) lower alkyl;
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(b) nmono-, di- or tri substituted heteroaryl, wherein the he%grola%mis a
nmonocyclic aromatic ring of 5 atons, said ring having one he ey whi ch
is' S O or N and, optionally, 1, 2, or 3 additional N atons; or the
heteroaryl is a nonocyclic ring of 6 atons, said ring having one heteroatom
which is N, and, optionally, 1, 2, 3, or 4 additional N atons; wherein the
substituents are each independently: (1) hydrogen; (2) halo; (3) alkoxy;
(4) alkylthio; (5) @yhﬂgalkplal oal kyl; (7) lower alkyl; (8) -C®2D;, (9)
-CO=l ower al kyl; (10). lower” alkyl-OD (11) |ower alkyl-NRUR (12) |ower

al kyl - COeD1; or (13)(6)-9931?”@123&39119&;2004 Di, R, RR and R15, are as
defined herein; and Wﬁgfd roviso that the conpounds of Formula XII|

must contain at | east ne ni'trite, nitrate, thionitrite or thionitrate

group. Another enbod i(%ms}lmtim@, prozoe - emirbsubistituted phiedgboreepiatiplls of
by - 6" b it RS aphalRiefdlaanfD ¢ o () 4O
(1) halo;
(2) alkoxy;
(3) -5(0)-lower alkyl;
- (4) hydroxy;
(6) -5(0),-haloalkyl;
(6) lower alkyl;
(7) haloalkyl;
(8)-CO,D’;
(9) -CO;,-lower alkyl;
(10) -S(O)NR(D’);
(11) -lower alkyl-O-lower alkyl;
(12) -CN;
(13) lower alkyl-OD';
(14) arylalkoxy;
(15) -C(ONR(D"); or
_ (16) aryl;
(f) mono-, di- or tri-substituted heteroaryl, wherein the heteroarylis a
monocydlic aromatic ring of 5 atoms, said ring having one heteroatom which is
. selected from S, O, or N, and, optionally, 1, 2, or 3 additional N atoms; or the
heteroaryl is a monocyclic ring of 6 atoms, said ring having one heteroatom which
is N, and, optionally, 1, 2, 3, or 4 additional N atoms; wherein the substituents are
each independently: .
 (O)halo;
(2) atkoxy;
(3) -S(0),-lower alkyl;
(4) hydroxy;
(5} -5(0),-haloalkyl;
(6) lower alkyl;




(a) "R=RL-CW=-1 ~~! ; (b) ~/ (R3(R5)-c(0)-i (c) 23 July 2004
“CR (R)-C(0)-CR5(R9)-;  (d) -Q(O-CR(R')-CR (R5) -; ((e)2¢tyW
-QO-OCR(R5)-; (9) (0)- "(R5)-; (h) SN=CR-; ij) -CRA(R5)-NR3"C(O
(k) -C(O-NR3-CR (R)--; 14 1 79 23 July 2004 (1) NR3-C(O-CR (R5)-; (m
(n) (0) -SOQ-COWR5)-; (p) -CR=CR-(O-; (q) -CO9- CR=CR~--; (r)
-OCR=CR -; (s) :SCR-CR -; (t) -NR-CR=Cle; (u) -S-N-C(O-,- (V)

- -ONR -C(O-; or (w) NR3 -'l.R', R R3, R, R', R and e are as
defined herein; and with {mm'so that the conpounds of Formula XN nust
contain at |least one nit@ueQtrate, thionitrite or thionitrate group.
Anot her enbodi nent of the, present inyention provides conpounds of the
Formul a (XV): xv wherein (95)'88:'{2"“’9”}{1‘)’[1?

(10) -S(0),NR(D");
(11) -lower alkyl-O-lower alkyl;
(12) -N(D")S(0),-lower alkyl;
(13) lower alkyl-OD’;
(14) -N(D"S(0),-haloalkyl;
(15) -C(O)NR'(D); or
- (16) aryl;
R"is:
(a) alkyl;
(b) substituted alkyl;
(c) alkyl-N(D')S(O),-ary’;
(d) substituted alkyl-cycloalkyl;
(e) substituted alkyl-heterocyeclic ring; or
(f) arylalkoxy;
R7is: '
(a) -OD5;
(b) alkoxy; or
(c) -NR"R”;
R™and R” are each independently:
{(2) hydrogen; |
(b) hydroxy;
(c) alkoxy;
(d) lower ajkyl; or
(e) sﬁbstituted lower alkyl; or
R and R” taken together with the nitrogen to which they are attached form
a heterocydlic ring; |
* R*and R" are each independently:
(a) hydrogen;
(b) lower alkyl; or
() halo;
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Is: (a) -CO b) -CS; (c) -CHOD)-; (d) -C=NO0-1ower | s (€)
?<8-;S(fl( 2S(8§;); (('z;) - NRR; f)r)so 23 July 2004 (g) coval entségﬁléi,zow I'S:
(a) aryl; or (b) cycloalkyl; z'5is: (a) hydrogen; (b) alkyl; (c)
hal oal kyl ; (d) cycloal kyl, (e) alkoxy; (f) alkylthio; (9) . .
cydoal kyl al kyl thio; (h) cycloal kylal koxy; (1) -OD1; (~} halo; (k) cyano;
() -¢(O0. (M- -C(Olower alkyl; R 2 is: (a) hydrogen; (b) |ower

al kyl ; (c) ‘q%”ﬁﬂwwﬂei@ﬁkhh?&epeﬁggﬁy:m’ D, Kand o are as defined
herein; and
(a) hydrogen; or

(b) lower alkyl; or

R* and R™ taken together with the carbon to which they are attached form a
cycloalkyl ring;

m is an integer from @ to 6;

D, R, R, R% K, X}, a, p and 0 are as defined herein; and

with the proviso that the compounds of Formula XII must contain at least
one nitrite, nitrate, thionitrite or thionitrate group.

Another embodiment of the present invention provides compounds of the

Formula (XIIT):

R 13
| o
Z
Y13 3
R91
XHI
wherein:

X® and Y* are each independently:
() =C(H)-; or
{b) =N-;
R” is:
() lower alkyl; -
(b) lower alkyl-OD";
(c) alkenyl;
" (d) lower alkyl-CN;
(e) lower alkyl-CO,D*;
() ary];
(g) heterocyclic ring; or
(i) heterocyclicalkyl;
R™is:
{(a) mono-, di- or tri-sub_stitﬁted phenyl, wherein the substituents are
o




with the proviso that the conpounds of Formula XV contain at éﬁ@sé 8&?'
nitrite, nitrate, thionitrite or thionitrate group. 81 23 Juf ¥&2%9Anot her
enbodi ment of the present invention provides conpounds of the Formula
(XVI): XVI wherein: X16 is: (a) or (b) Y16 is: (a) hydrogen; (b) hal ogen
(c) methyl; or (d) ethyl; 82 23 July 2004 716 is: (a) hydrogen; or (b)
‘methyl; R' is: (a) chloro; or (b) fluoro; R' and a are each independently:

Egg %?LS?%QC?%CIG%%%A ro; Reis: (a) chloro; (b) fluoro; (c) hydrogen;

(1) hydrogen;

(2) halo;

(3} alkoxy;

(4) alkylthio;

(5) CN;

(6) haloalkyl;

(7) lower alkyl;

(8)-CO,D’;

(9) -COlower alkyl;

(10) lower alkyl-OD’;

(11) lower alkyl-NR"R";

(12) lower alkyl-CO,D'; or

(13)-OD

- (b) ‘mono-, di- or tri-substituted heteroaryl, wherein the heteroaryl is
a monocyclic aromatic ring of 5 atoms, said ring having one heteroatom which is S,
O, or N, and, optionally, 1, 2, or 3 additional N atoms; oi: the heteroarylis a
monocyclic rihg of 6 atoms, said ring having one heteroatom which is N, and,
~optionally, 1, 2, 3, or 4 additional N atoms; wherein the substituents are each

independently:

(1) hydrogen;

(2) halo;

(3) alkoxy;

 (4) alkylthio;

(5) CN;

(6) haloalkyl;

(7) lower alkyl;

(8)-COD%;

(9) -CO lower alkyl;

(10) lower alkyl-OD?

(11) lower alkyl-NR"R®;

(12) lower a.].kyl-COzD1 ;or

(13)-OD%




(f) methoxy; (g) ethoxy; or (i) hydroxy; Ois: (a) chloro; é\g& flﬁtgro;
(c) trifluoromethyl:; or (d) nethyl; (a) lower alkyl; (b) | Gvefly £0 nyl ;
(c) al koxy; or (d) alkylthio; Kand XIs are as defined herein; and with the
provi so that the conpounds of Formula XVI nust contain at |east one
nitrite, nitrate, thionitrite or thionitrate group. Conmpounds of the
present invention-that have one or nore asymmetric carbon atons may exi st
as the optically, pure,enantioners ure di.astereoners, 83 23 July 2004

m xtures of enam/ qng?f , ; asd eéﬁ@ﬁ‘%@fr%rs, racem c m xtures of
enantioners, di 6212‘15@, | i & '

racemat es. Thev{;‘%l’;L gg t %ﬁ%%ﬁ?ﬁ%?ﬁﬁ@ﬁ@s sc%%g{agllq)laﬂsehgth

i somers an@nainidrite edtratehidiendtrite an thibwitratesgrostp. of t he present invention
provi des proces r i: ; t i t] and to
t he internedi at %’gl%tﬁlgegfeg%l&ﬁ&gﬂ%iﬁh%Pg%sgéts%g&p%g%ﬁé Sl‘%%“ %pdefr ormed in
sol vent s apprmpla X{€):t o the reagents and naterials used are suitable for
the transformati ons being effected. It is understood by one skilled in the
art of organic synthesis that_the functionality present in the nolecule
must be consistent with the dhag cakatransformation proposed. This wll,

on occasi on, necessitate judgnen hhe routineer as to the order of
synthetic steps, protecting groups rgqpuired, and deprotection conditions.
Substituents on the starting natgrialls nmay Jae i ncoppatible with sone of
the reaction conditions - required 9 hods descri bed, but
alternative nethods and substituents conpati bl vm'//gut he reaction

R2 X Ald
xXw
wherein:
XM is:
(a) -C(O)-; or
 (®) -C(S);
Y is:
(a)-O- or
(b) -5~

AM=BUsDH i,
( a) CR =CR" 5___CR5'_;
{b) -CR'R)-CR'(R")}-C(O)-;
(€) -CRY(R")-C(O)-CR'R")-~;
(d) -C(O}-CR{R)-CR(®R) -
(&) CRR)-O-C(O)-
(f) -C(0)-O-CR(K)-
(g) -O-C(O)-CR'(RY)-;
(h) -S-N=CR*; '
(i) -O-N=CR*;
() -CR'R’)-NR-C(O)-;
(k) -C(O)-NR-CR'(R)—~;



skilled in the art. The use of sulfur and oxygen protecting Eéﬁﬁﬁéobf wel |
known for protecting thiol and al cohol groups agai nst undes

reactions during a synthetic procedure and many such protecting groups are
known and descri bed by, for exanple, G eene and Wits, Protective Goups in
Organic Synthesis, Third Edition, John Wley & Sons, New York (1999). The
chem cal reactions described herein are generally disclosed in terns of

t heir broadest applicatiqn reparation of the conpounds of this
i nvention. CQccasi ongﬁl w'éﬁ@)'@g@r’ons may not be applicable as described
to each conpound mqﬁgd@n‘mmgnc{o)tﬁe di scl osed scope. The corrpounds for

which this occurs wl read; recognl zed by one skilled in the art. In
all such cases, ei t hép) THESHR R can bé successfully performed by
conventional nodifi Cc by -8as(ch %0 one skilled in the art, e.g., by

appropriate protection of |nt er ering groups, by changing to alternative
‘conventional reagent €p) -@{FGB -C6@)-+rodi fi cation of reaction conditions, and
the like, or other r kQsed herein or otherw se conventi onal
will be applicable g‘gcqu%;ﬂpggaﬁ on of the correspondi ng conpounds of
this invention. In &)-OpCRBARY;I ve methods, all starting materials are
known or readily pre e}r ram- known starting materials. The conpounds of
Formulas (1), (11), Eﬁ 'g'?:,li V), (M), (M), (W, (IX), 84 23 July
2004 (X), (X1), (X||Xt)-NRM3R‘=6@R’\é) (XV) and (XVl) can be synthesized by
one skilled in the rt f§|;8 Lhg the nethods and exanpl es descri bed
herein. The synthesi )0'15‘ rent COX-2 inhibitors (i.e. non-nitrosated
and/ or non-nit rosyl a W@@)ﬁm bitors) are disclosed | n, for exanple,
U S. Patent Nos. 4,99 393,790, 5,466,823, 5,474,995, 5,486,534,
5,504, 215, 5, 508, 426( ~I§1£bl\f$§3% ;5, 516, 907, 5,521, 207, 5,536, 752,

5,550, 142, 5 56 606011 nb 5. 668, 161,

5,691, 374, g%]ig{)l} ?%ORl%g 3%2‘%6 ‘““Eg%g%&?%%f% 008, 858, 5, 945, 539,
5,994, 381, 6, 08ow&7&;epr@v®3h@taheaamp©mdapémmm MOsoOntAR a8 jeasiD

94/ 15932, 9 501, WD 95/11883, WD 95/ 15315,
VO 95/ 1531 %ﬁ&gﬁ%@ﬁ% 3%“%59%’%\%’8 18799, WD 95/21817, WO

95/ 30652, ‘WO 9G¥rafhEtembliatndapaia préfrd Gieatg, pra@idis coBRSands Wihe

96/ 03387, %’N}%@éﬁgs WD 96/ 09293, WD 96/ 09304, WD 96/ 16934, WD 96/ 19462,

WO 96/194 9469, WD 96/ 25405, WD 96/ 36617, WO 96/ 36623, WD
97/11704, WD 97/ 13755, WO 97/27181, WO 9741%4691 WO 97/ 16435, WO
xis”
215
R
i _
wherein:
X¥ is: ,
(a) -C(O)~
- (b) -CH+;
(c) -CH(OD)-; |
(d) ~C=N-O-lower alkyl;
(e) -0~
0 -5(0)~
- (g) -NR% or
80



97/ 34882, WD 97/36863, WO 97/40012, WO 97/ 45420, WO 98/ 00416 V\q 2&%&11080,
WD 98/ 22422, WD 98/ 41516, WD 98/ 46594, WD 98/52937, WO 99/ 15531V

99/ 23087, WD 99/33796, WD 99/ 25695, WD 99/61016, WO 99/62884 and WO

99/ 64415 and in EP 0 745 596 A, EP 0 087 629 BI, EP 0O 418 845 BI, EP O
554 829 A2, EP O 863134 A, EP 1006 114 Al for the parent conpounds of
Formulas (1) and (I1); and in U S. Patent Nos. 5,733,909, 5,789, 413 and
5,849,943 and in WD 96/13483, WD 97/28120 and WD 97/28121 for the parent
conpounds of Fornul )cpyalpntbgnd;in U S. Patent No. 5,861,419 and

6, 001, 843 and i /@% 96/ 10012, WD 96/16934, WD 96/ 24585, WD 98/ 03484, WO
98/ 24584, WD 98/ 47871, WO 99/14194 and WO 99/ 14195 for the parent
conpounds of Fornul a(@k¥jl;omand in U. S. Patent Nos. 5,436, 265,5,510, W

5, 604, 253 and 5, 639,@0 afqglrkw WD 96/ 37467, WO 96/ 37468, WD 96/ 37469, WO
. 98/39330 and WD 00/ 4B8U&¥ 'he parent conpounds of Forrmula (V); and in
U S. Patent NoZPik, 409, 9444, 5, 604, 260, 5, 968, 859, 5,776,984, 5,968,958 and
in WO 94/ 13635, WO 94/ %0 80, WO 96/23786, WO 97/03953, WO 98/33769 and WO
99/ 15503 for the par@fﬂ y nds of Formula (VI); and in WD 98/41511, WO
99/ 10331, WD 99/ 1033?_2 IMO 00/ 24719 for the parent conpounds of Fornula
(MI11); and in WO 98/47890 _and WD 00/ 23443 for the parent conpounds. of
Fornmula (VI11), and {@heloalkylis 807, 873 and WD 98/43966 for the parent
conmpounds of For mul ac(){%h' a%gp in US. Patent Nos. 5,521,213 and 85 23 July
2004 5, 552,422 and i$1 86 6840, WD 96/ 21667, WD 96/ 31509, WD 99/ 12930,
WD 00/08024 and WO (®)al®x¥6 for the parent conpounds of Fornula (X): and
in US.  Patent Nos. fﬁa%é 67, 5,824,699 and 5,830,911 and in WD 98/ 04527
for the parent corrpg n of "Formula (XlI); and in U S. Patent Nos.

5, 750, 558 and 5, 756, { tydnalkylkydthio;7/ 41100, WO 98/ 05639, WO 98/ 21195, WD
98/ 57924, WD 99/0510 an%o\r/jgyla?%@&% for the parent conpounds of Formula
(XI1); and in WO 99/ b2 ‘parent conpounds of Fornmula (?I11); and
in WD 00/ 10993 for t{ip-QRkent conpounds of Formula (XIV); and in WD

98/ 32732 for the par gltﬂcprrpounds of Formula (XV); and in WD 97/09977, WO
99/ 11605 and WD 99/ 4 Of or the par ent. conpounds of Forrmula (XVl); the

"~ di scl osures of each i

entirety.. The parentg{) -2 Lphibitor conmpounds can then be nitrosated
and/ or nitrosyl ated Iy Qby'ne or nore sites such as oxygen, sulfur

and/ or nitrogen usi ngnjgOmswergkgescribed in the
R is:
(a) hydroger;
(b} lower alkyl;
(c) -C(O)-lower alkyl; or
(DK
R', D', K and o are as defined herein; and
with the proviso that the compounds of Formula XV contain at least one

@¢h are incorporated by reference herein in their

nitrite, nitrate, thionitrite or thionitrate group.
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exanpl es herein and using conventional met hods known to one ?gihlggoin t he
art. For exanple, known nmethods for nitrosating and nitrosy af?

conpounds are described in U S. Patent Nos. 5,380,758 and 5,703,073; WO
97/ 27749; WD 98/19672; and Cae et al, Org. Prep. Proc. Int., 15(3):165-198
(1983), the disclosures of each of which are incorporated by reference
herein in their entirety. The nethods of nitrosating and/or nitrosylating

t he conpounds descr.i bed |l es herein and.i,n t.hes ces can
be applied by ozéoghafl%%ﬂﬁﬁl ‘h%égggfﬁtssnweﬁ‘&%“ BFRvides C%Bg%‘ﬁ%{

and/ or ni t pgawliat X-2 inhibitors described herein. The conpounds of t he
present invention i ncl ude the parent COX-2 inhibitors, including those
descri bed herein, which have been nitrosated and/ or nltrosylated t hr ough
one or nore sites such as oxygen (hydroxyg®condensation), sulfur

(sul fhydryl condensation) and/or nitrogen] The nitrosated and/or
nitrosylated COX -2 inhibitogpg of the pregent ipgyention donate transfer .or
rel ease a biologically active \g I t rogen Rbme|de (| e., nitric

oxi de). Nitrogen nonoxi de can ex three|forns NO (nitroxyl), NGO
(uncharged nitric oxide) and NO* psoniug). NO is a highly reactive
short- |ived species that is poten toxic to cells. This is critical
because the pharmacol ogi cal efflcacy>b¥ NO depends upon the forn1|n whi ch
it is delivered. In contrast to the nitric oxide radical (NQO),
nitrosonium (NO ) does not react with 0 or Ox species, and
functionalities capable of transferri nd/ or releasing NO and 86 23 July
2004 NO are also resistant to deconposition in the presence of nany redox
metal s. Consequently, adm nistration of charged NO equival ents (positive
and/ or newpdierein) is a nore effective neans of delivering a biologically
active NOto thegws.desired site of action. Conpounds contenplated for use in
the present inv 'on (e.g., nitrosated and/or nitrosylated COX-2
inhibitors) are, optionally, used in conbination with nitric oxide and
conmpounds t hat releags nitric oxide or otherwise directly or indirectly
deliver or transfer biologically active formof nitrogen nonoxide to a
site of its intended activity, such
"nitric- oxide" enconpasses ungz

a cell menmbrane in vivo. The term
jCc oxide (NO) and charged

®d nit ogen nonoxi de speci es,

ion ( The reactive form of

ni trogen nonoxi de species, pr
such as nitrosoniumion (NO)
nitric

(b)

(2) hydrogen;
(b) halogen;
(c) methyl; or
(d) ethyl;



[ n be provided by gaseous nitric oxide. The nitrogen XI
?é:g:sfﬁg, dgliverfng grgtransferring conpounds have the st?%gﬁﬂzggﬁ-NO
wherein Fis a nitrogen nonoxide rel easing, delivering or transferring

noi ety, and include any and all such conpounds which provide nitrogen
nonoxi de to its intended site of action in a formactive for its intended
purpose. The term "NO adducts” enconpasses any nitrogen nonoxide

rel easing, delivgfing or transferring conpounds, including, for exanple,
S-nitrosothiols, nitrites, nitrates, S-nitrothiols, sydnonin nes,

2- hydr o) cy- 2- ni t r osohydr afa) hgdrogenN@®iCat es), (E)-al kyl -2-[(E)-

hydr oxyuni no] - 5- ni t r o- 3- hgxen mnes or amdes, nitrosoam nes, furoxans as
wel | as substrates for tﬁ%né genous enzymes which synthesize nitric

oxi de. The 'NO Ritigucts" can be nono- ni trosyl at ed, pol¥-nliros¥:ated,

- ni ed and/ or -nitrosated at a variety of naturally _
gﬁggegiygfzagr artificiaF&§éHPHVPBed binding sites for biologically active
forns of nitrogen nonoxi d@) figBy;9r oup of NO adducts is the S-nitrosothiols,
whi ch are conpoynpds 1 hat include at |east one -S NO group. These conpounds
i ncl ude S-ni tro&-%yé@pﬁ%we@ﬁﬂ@mﬁbﬁm “pol ypept | ded" b! nf:l uplesI prot ei ns

1 no aci ds that ess an ascertaine i ol ogi cal - .
?Eﬁcffgx?ngzd derivatives@?ﬁggg%Fﬁaﬁg- nitrosylated am no acids (including
natural and synthetic am (dflaotals and their stereoi somers and racenmic
m xtures and dergsuati ves thereof); S-nitrosylated sugars; S-nitrosylated,
nmodi fi ed and-uniodifi ed, oligonucleotides (preferably of at least 5, and
nmore preferably 5-200 nucfapcilores); straight or branched, saturated or 87
23 July 2004, unsaturated | i phatic or aromatic, substituted or _
unsubsti tuted S—nitrosyld@éguo ydr ocar bons; and S—nitroao hetergcycl!ged -
' . S-nitrosot hi ol .hods for preparing them are descr
EOgPOEQSZntSNos. 5,380,7g§y§ﬂﬁ0§?%03,073; WO 97/ 27749; WD 98/19672; and
Cae at al, Og. Prep. Pr d&) W% 15(3):165-198 (1983), the disclosures of
each of which are incorpqepiddi,by reference herein in their entirety.

Anot her enbodi ment of the presént invention is S-nitroso anino acids where
the nitroso group is | i nk@dnetboxy:sul f ur group Ffda S?Ifur-confalnlng am no
id or derivative there onpounds i nclude, for exanple,
g?n?troso-N acetchysteﬂ%%gﬁgﬁﬁf§roso-captopriI, S-nitroso-N
acetyl peni ci | | ani ne, S- ni(iysleoxy;honocyst ei ne, S-nitroso-cystei ne,
S—nitroso-glutahb%gne, S-nitroso-cysteinyl-glycine, and the |ike.

(a) chloro;
(b) fluoro;
(c) trifluoromethy]; or
) (d) methy};
R¥is: |
(a) lower alkyl;
(b) lower alkenyl;
(c) alkoxy; or '
(d) alkylthio;
K and X* are as defined herein; and _
with the proviso that the coxripounds of Formula XVI must contain at least
one nitrite, nitrate, thionitrite or thionitrate group.
Compounds of the present invention that have one or more asymmetric
carbon atoms may exist as the optically pure enantiomers, pure diastereomers,
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Sui table S-ntrosyiated proteins include thiol-containing pro&gi e E@ﬁ;ere
the NO group is attached to one or nore sul fur groups on an Wl & id or
amno acid derivative thereof) fromvarious functional classes including
enzynmes, such as tissue-type plasm nogen activator (TPA) and cat hepsin B;

transport proteins, such as |lipoproteins; hene proteins, such as

henogl obi n and serum al bum n; and biologically protective proteins, such
as i mmunogl obul ins, antibodies and cytoidnes. Such nitrosyl ated' proteins
are descri baigtires wﬂareaﬁommimwofs%ia@@mergﬂaw&m%ﬁr porated by

reference bn in ks ' ' j & d
A e e e e R A

protei n ar Thepdésehemvefitior inctudaypithindts ope abh lsectSisoiiers esdwmixbires i ncl ude:
(i) HS(Q(R(R).SNG (ii) ONS(G(R(R)).Rj and

HIN- CH( COSHYEM¢H) . - C(O) NH- CH( CZ SNO) - C( O) NH- CHI - COzH;, wherein mmis an

i ln':( elger fromI 2 P&%o@ﬁir @%&Pﬂ@pﬁéﬁﬁm%ﬂ%bemh @trbsesﬁs i’loydta(kgq\thean

21 Koxyal ky ovel FoRTRAHREE of Gas B Phtion. W o e ameias pretubm sulf |
het er ocycl gg@ﬁ%%ﬁbﬂg&@dﬂe eﬂ%hﬁé&ka@ﬂm%lag 14 iatd o Bd fe‘ﬁ%ét&hlaﬁd a dia

kyl am no, - am no, _diarylarilino, an a | am no, a
al koxyhal oadtetials usetharesuitekle fonthe fransferanationg being effgctesh 1§ iswndgrstogd

| k3r | sul fnpi ' : I | ' : hi o,
aryithio, S sRid AREREl bR Grlfa eAONR APUSHNly PEben e o

aryl al kyl , nzoleaddmustbeloonsistemtiayit dndchemmicaldransformatiaraptopoaed. ,

amdyl, a 88 23 July 2004 carbo ) r I ., C acid,
an aryl car BTSN GeEEssIgte if%ﬁ%’k%%oggﬁ&érﬁ I@Q?%%%F fé%aﬁmééééer, a

car boxyl i ¢ stephgirotertinggegyssareqaieyd  andedéprotection cangitions b Sulystitaemisoarthea

hal oal koxy, a _.sul fonam do, .an al k Ié@lfo am do, .an a%sulf am do, an ‘
al kyl sul f of{AFang R Wf@d??‘?ﬂéf‘ ﬁ@ﬂ}/?@‘ﬂ??&ﬁ&ﬂ{ea nﬁﬂﬂ?‘ M onyl oxy, a
car banmoyl , ré’qn.ﬁfe%ﬁnsan{édﬂtﬁemeﬁé&sdé%&riﬁé&,&ﬁéﬁéﬁiﬁﬁ%_@t@ho&aﬂdld Rt taken

t oget her are, an-oxo, a nethanthial, a,hetercﬁqycl‘lhlﬁhééng, ] afcféﬂd oal kyl group

or a bri dgeubstifuenss rempatible with the reactign epndiipps qeqdél?q BEEHdRRPEY a

coval ent  beiid iR #fldre OTHé usddF P AARd oxpg&dl Broteétn¥ FokiPs is well&wh fori s an
integer fromO to 2, R_is a lone pair el ectrons, a hydrogen or an

al kyl gr ouprotetingthiolapgraleahol gronpsagainst uadesirahle reaqtiankGHEBE Boxy| i ¢ add, -
an aryl car RoxlhiC pAsdedurddh Pty SBEPBENRbéting groups are known and described
by, for example, Greene and Wuts, Protective Groups in Organic Synthesis, Third
Edition, John Wiley & Sons, New York (1999). -
The chemical reactions described herein are generally disclosed in terms of
their broadest application to the preparation of the compounds of this invention.
Occasionally, the reactions may not be appl.icable as described to each compound
* included within the disclosed scope. The compounds for which this occurs will be
readily recognized by one skilled in the art. In all such cases, either the reactions
can be successfully performed by conventional modifications known to one skilled
in the art, e.g., by appropriate protection of interfering groups, by changing to
alternative conventional reagents, by routine modification of reaction conditions,
and the like, or other reactions disclosed herein or otherwise conventional, will be
applicable to the preparation of the corresponding compounds of this invention. In
all preparative methods, all starting materials are known or readily prepared from
" known starting materials. |
The compounds of Formulas (¥), (@), (), (IV), (V), (VI), (VIR), (VIID), (IX),
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ester, an arylcarboxylic ester, an alkyl carboxam do, an aryl rbo>§§ L do, an
al kyl sul finyl, an al kyl sul fonyl an al kyl sul fonyl oxy, an ary IP’ g% an
aryl sul fonyl oxy, - an aryl sul fonyl a sul fonam do, a carboxam do, a
carboxylic ester, an am noal kyl, an amnoaryl, -Clz-C(T-Q (R )(R, or
-(N202)"' M, wherein MAd is an organic or inorganic cation; with the proviso
that when R, is -CHZ-C(T-Q (R (RL) or -(N2Q2 ). M; then "-T-@Q' can be a

hydr ogen, Y r , 0 r-

hydroxy gr @9{)@ (gq:ﬂég;tﬁ’ 8@?&3&@% se c%%#%m&%@ug%ﬁee%y Lﬂer ocyclic
ring or taksfollogitigthe nikthaduarid exaatpesaddsetibed byrdin. cThe sgpthedieof (RE can be a
subst i tuent on t| tuted ni.fro nt ai ne radi cal
wherein R P ?@%Qﬁﬂ@ oS (kS Honwp%r %?gﬁ‘i]ﬁ*“g?%r %%“%@%ﬁ%ﬁ%?@sgy vari ous
met hods  of jrfbitdiepare. didchosg@ ne for exanilﬂé UIB. Platiteloy, 5844,091,131399700d first,

t hen converted to_the S-nitrosot derivative M?%St rosation _of the

t hi ol grouéy%@%ﬁé%ﬁ%ﬁcﬂ@ﬁﬁ%. Oé%rﬁﬁqsy%sw B6AP7, 5523)20¢hi ch
yi el ds thesﬁs@%zeg)?ow '9,5%3'11@53‘1@5@ sz\tzooéwcs‘aﬁmsi%@sﬁﬁi e{?i%myrpose

i ncl ude aqueous sulfuric, acetic an droChlor’ic "aci ds

precur sor 5448584 8,746140, 5r7(5§)§5ﬁ&t %&5%35 8.963,8%M 5D IF3%D, Wi @081.8%6,t e such

Cotrafl ur oy L bid 887105 SN SME B0 o ERSBoWD SRERIINE. for use
it Patn gfee}o; e9éfﬁ798®1\k§6195¢ﬁ050iz¢c1m_95/11518_8W@0Rﬁ!d531€5 m%ﬁmﬁﬁmgwmﬁt g?n?te g;
one ON-O, Q@iﬂﬁ@%ﬁ?@ﬁ&r@bgﬁlﬁgwmgfﬁ{&igﬁﬁ%ﬁém I gast one
Cl(;ll- o, 3 %%/MWORGGM , W@ 9603582, WC?JQG/@E?SOWOQB 5 '\ 2004 and
Bol zgmpno g@(&égﬁ?&& %éo%ymé@@:%%% c%ﬁgg%&\% 9@1/2%4@ W&Iu%ct I on, and

derivati Ve%}%@%b%%é@, V@%\J*ZB@OS WBB@J.?GWG%VBMSUWG?Q nat ur al

and synt hetic _am_no hei r stereoi somers and racem c_m xt ures)

ON-O, OV 9N11894r@*@c97§ &?ﬁsWQRF@ﬂSWQWdM@L WORE164384WE? unnodi fi ed
oL onLL 291 3887 RTINS of BBt On S8k Bl sy gt 200
unsat ur at e /JéDBQ)MQ %/Wamﬂwﬂﬂ@dﬁ@&&/&éw YO GRL B W ed
vt oot oo cBoE S B/oo) o ol Sy S s aERAHTD ot e
99/62884 and WO 99/64415 and in EP 0745 596 A1, EP 0 087 629 B1, EP 0 418 845
B1, EP 0554 829 A2, EP 0 863 134 A1, EP 1006 114 Al for the parent compounds of
Formulas (I) and (II); and in U. S, Patent Nos. 5,733,909, 5,789,413 and 5,849,943 and
in WO 96/13483, WO 97/28120 and WO 97/28121 for the parent compounds of
Formula (III); and in U. S. Patent No. 5,861,419 and 6,001,843 and in WO 96/10012,
WO 96/16934, WO 96/24585, WO 98/03484, WO 98/24584, WO 98/47871, WO
© 99/14194 and WO 99/14195 for the parent compounds of Formula (IV); and in U. S.
Patent Nos. 5,436,265, 5,510,368, 5,604,253 and 5,639,780 and in WO 96/37467, WO
96/37468, WO 96/37469, WO 98/39330 and WO 00/40087 for the parent
compounds of Formula (V); and in U. S. Patent Nos. 5,409,9444, 5,604,260, 5,968,859,
5,776,984, 5,968,958 and in WO 94/13635, WO 94,/20480, WO 96/23786, WO
97/03953, WO 98/33769 and WQ 99/15503 for the parent compounds of Formula
(VI); and in WO 98/41511, WO 99/10331, WO 99/10332 and WO 00/24719 for the
parent compounds of Formula (VII); and in WO 98/47890 and WO 00/23443 for
the parent compounds of Formula (VIII), and in U. S. 5,807,873 and WO 98/43966

for the parent compounds of Formula (IX); and in U.S, Patent Nos. 5,521,213 and
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nitrates that donate, transfer or release nitric oxide, such g C%Ira@?unds
conprising at least one O,NG, O,NN, O,NS or 02N C 89 erred
anong these conpounds are @2N-O, 2N-N, 02N-S- or OZN-C— pol ypepti des
(the term "polypeptide" includes proteins and al so pol yam no acids that do
not possess an ascertained biological function, and derivatives thereof);
02N O, O,NN, OP -S or 02N-C amno acids (including natural and

St et BB Y sk, FTASPRRITD SN WS T o

modi fi ed and/msmdnﬂW@ 00l/e@zisude tid pieent doapduinds dfForinule@St ard in U.S.

02 O st Reist N B et a4 Bt é@gti??mrgi%&@ 38/ 04807 b e g

aromatic, puRpblhds 8ﬂF6ﬁmﬂE $xsirid iﬁ@ds ma@érawéog f750,598' én@sl‘ﬁs@al 5%
2N-S- or 02N C— heterocgc I c_canpounds. Pref erre7 exa% corrpoun S

conpr i si ngW&t97 8409689, WEHI 21195 W@ 9845 9§/Q>ﬂﬁ4|an IWek
bi degg |
| 20501 01 U950 e PR B SpAR AP ROXTHBE FAND 03/€1636 for the
pent aerythpar@ﬂtmpaundsaiﬁomda}(ﬁﬂl)rmdhrWOO@fm&Blf@dhalpareﬂnose -S- N02

Chi o ot hapORpalhds SRRBRR: (RE: g WFEE/032 ol a2 p:di copBonB OF 1
t he pair oFothidal (XV)mirld ind&¥Q $2/09077, woagqrmosfmbwmaamumsqﬂmch form
(NO') . ConPBERUEOMAGHESE REFFIOR OCUPe %ﬁé%?@%%‘?gg%%%ﬁ&%e&éé o form
di sul fide Mdoekgm e@ét’eﬁcdlﬁél‘\éhﬂ@. théi&'léhﬁ.re Jﬁaieﬁt*‘@ONQ inhffimgrand not

ts are N-oxo-N

as the unchar Anot her
ni t r osoan RYEE Pﬁ%&ls %fg\f_gmbeng %‘ﬁé@‘é?ﬂ OTrIEFéﬁE]ét% troygheneier mate stes

repr esent egudias i Fﬁﬁrﬁﬂﬂ@m&& e n{i¥8bAs Bbscibdd '?:@F?ere each
i ndependently a po ypeptide, an am aC| a sugar, 90 23 Ju 2004 a

modi fi ed ofXAFARiSEPeTeayand ﬂg@s&@z@smta@al metheds ignawn to oresliedin Gwartat ed or
unsat ur at eglgy W@t%ﬂ néumtbfméa&%g%%&usmy&y% bt &are

hydr ocar bon, ‘heterocyclic grou ere organi c or

i nor gani ¢ @asribad in Ukh PatentiNos. 5380, mdé,ﬁﬂ%,D%%;IW@t&Ts’ﬂVT‘l%WDa&ﬁﬁﬁmm ; )
corpounds FRECHR ol PFy Bref b ot TBNAE98 1968Y B 4BBobtest ol diinous.

endot hel i umihie areduicarpbratedhy réfename hefeiiiin their erititetyo Thenmethulisof at es for’
e AN oA ARG S sl B i L "
and in these references can be applied by one skilled in the art to produce any of
the nitrosated and /or nitrosylated COX-2 inhibitors described herein.
The compounds of the present invention include the parent COX-2
inhibitors, including those described herein, which have been nitrosated and/or
- nitrosylated through one or more sites such as oxygen (hydroxyl condensation),
sulfur (sulfhydryl condensation) and/or nitrogen. The nitrosated and/or
nitrosylated COX-2 inhibitors of the present invention donate, transfer or release a
biologically active form of nitrogen monoxide (i.e., nitric oxide).
Nitrogen monoxide can exist in three forms: NO- (nitroxyl), NOs
(uncharged nitric oxide) and NO" (nitrosonium). NO+ is a highly reactive short-
lived species that is potentially toxic to cells. This is critical because the
pharmacological efficacy of NO depends upon the form in which it is delivered. In
contrast to the nitric oxide radical (NOe), nitrosonium (NO") does not react with O,
or O, species, and functionaliﬁes capable of transferring and/or releasing NO* and

e)8]
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including their nitrosated and nitrosylated anal ogs (e.g., é Fﬁ#ﬁg
L- ar gi ni ne, n|trosylated L-arginine, nitrosated N hydroxy- L2 e,
nitrosyl ated Nhydroxy- L-arginine, nitrosated L-honoarginine and
nitrosyl ated L-honparginine), precursors of L-arginine and/or

physi ol'ogi cal | y acceptable salts thereof, including, for exanple,
citrulline, -ornithine or glutam ne, inhibitors of the enzyme argi nase

Subet  at eo g Aol fo A epRiosludtbigR Br RS BERKAD doifbLe A0 1 1E
fc:l: { g£ i EELPSFSE@WW&@W@&@VEW (p951avea3dmlar rel axi ng

as b | f L e ric
oxi de (NO) nSS‘”é“SF%%EH;e F&d HYeqeas qfa&ﬂ?'%ng ﬁ%FCQB @sﬁ)r&é Nat ur e,
327: 524- 52Q0ti3884ite of &aRnI 0 et al, Proc. Natl. Acad. SCI. LI SA,
84:9265-9269 (1987)). Another enbadi ment. of. t he present, i nventjon provides
conposi tions  c&epmass contereplated dpe “ﬁféﬂe‘-{‘l@ presrt ‘Z‘Veﬁﬁf”b?? By WHRFAEA | east

one omPouday B hiiIRMECON S BIHIERSS) B, 6FhGRIRY ubld il rfbihion Aide] eval es

I evel s of endogenous nitric oxid or I's a, substrate for nitric

oxi de synt mitsie oxiteansheempowuis that relgase niris ondmrﬁbm digecthhes e

descri bed i, &o&% s and .
publi cati o%@?&ﬁ%%@%&aﬁ%wm% ?ﬂdg a%l. € nove cgﬁpﬁﬁjrﬁnﬁ@%ﬁﬁwé

her ei n. The1tebéﬂemtemdncbmtmﬁy smbedsm%@bnembrmmmovery t hat conpounds
and conpositio f the i nvention . al;so _be used i junction
with other  thonBsges eneOpases edﬁgﬂciogﬁﬁ?@fh@ L& etely,
in place om%drmee ﬂfoln@ﬁﬁile aties, iéfaramy Ghalr ged pitoogEemonoxitie apeciénr
exanpl e, ég t er vw?ete ster&gsg alsg &i%&enase 5 LO) ap L bitors, .
| eukotrien and g el n(IN & TEREIVEA PRGNS o ase
inhibitors xﬁéﬁn%%bﬁd%dw\@s% hﬁ@oﬂdborrh nt&o @ﬁﬁ@h@;ﬁd@ml@mﬂﬁts,
anti neopl agt I C agent’s, ti platel etmé ents 91223 U|I\¥Q 4 de Qngegt ants,

di uretics, dghaamnagremfe%wpw Veﬁh%ﬁawﬁee mru c
oxi de synt 'ﬁ?é&g)éd‘ﬂfoﬂbﬁd&@%ele%ﬂ%@t&&veﬁﬁ oocials aﬁrﬁghk&%?a&c?ﬁmﬁid

I nhibitors ton punp In ors tors, and mxtures

t her eof . L@ﬂ(ﬁk&@h@ompopnmﬁymdgmﬁqgenmommde 5t ity intensledasitefndss
that sele ] th SIS W w of less -
t han about %%%W an ?r%érvg pr&é?v“éﬁ Y éﬁph %%fe,?morl\?@gggu an about 1 PM

Sui t abl e LEAéoxhpdssa‘s asy nitrogenhnonodde midaasm’g delivedng ontransferiniged t o,
RP- 64966, % hn

D

ounds, %dﬁlng( for example, S-nitrosothiols, nitrites, nitrates, S-nitrothiols,
sydnonimines, 2-hydroxy-2-nitrosohydrazines, (NONOates), (E)-alkyl-2-{(E)-
hydroxyimino}-5-nitro-3-hexene amines or amides, nitrosoarnines, furoxans as well
as substrates for the endogenous enzymes which synthesize nitric oxide. The "NO
adducts" cari be mono-nitrosylated, poly-nitrosylated, mono-nitrosated and/or
~ poly-nitrosated at a variety of naturally susceptible or artificially provided bmdmg
sites for biologically active forms of nitrogen monoxide. :
 One group of NO adducts is the S-nitrosothiols, which are compounds that
include at least one -5-NO group. These compounds include S-nitroso-
polypeptides (the term "polypeptide” includes proteins and polyamino acids that
do not possess an ascertained biological function, and derivatives thereof); 5-
 nitrosylated amino acids (including natural and synthetic amino acids and their
stereoisomers and racemic mixtures and derivatives thereof); S-nitrosylated sugars;
S-nitrosylated, modified and unmodified, oligonucleotides (preferably of at least 5,
and more preferably 5-200 nucleotides); straight or branched, saturated or
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benzyl oxyphenyl .)-2 hydroxybutyric acid benzyl ester (Scri pp; geﬁ. b‘rl\st ),
N-(2(R)- (cydohexyl net hyl) 3-(hydroxycarbanoyl ) propionyl)-L- P 42804
(Searle), 7-(4-(4- ureidobenzyl)phenyl) heptanoic acid (Rhone-Poul enc
Rorer), and 3 (3-(1E, 3E- tetradecadi enyl)-2-0)dranyl)benzoic acid |ithium
salt (Searle), and m xtures thereof. Suitable LTB4 receptor antagonists

i nclude, but are not limted to, ebselen, |I|i:nazolast, ontazolast; WAY

121006 (Amer.i Ho P ts),; -x- 1005 (B ;. Bl-RM 270, (Boehri

900 BTN R e P B L 1S

TMK- 688 (Tek arbbn8;/dnd $-habeHdhe j . 3R %

233469, (LYe gg%g LY 264%86 LYGE%E%%%SQ%@$5§531115§%%ﬁﬁ?y X O&g
iandd}, 703, &% ¥Wiogi ) ;

ONO- LB457, raprring themn aqalasgibedin GRdPatent MNag.45,3804

PF 10042 . ' rernPf ' - C 1)

(Rhone- POl(J Fg{]@@égﬁ%gzsg 3%782?3%11% 5%8 ,%P %1?:82‘6 %%&f é’[ﬁz}é@ﬁg&ggé g@?ﬁ' k the

(Searle); $Bclosureaef gach «pvhigh 2n0¢ineGrmioratedibyaefirendedrareinSithdid ¢48ety.
Sm t hKl i & F : ] I t - TMK-.688 .(T . BPC 15,

EV\g} ner Lgﬁbert)éﬁgﬁg} e’rl.'n%yigﬂﬁée% f&lgéjg}oersgnﬁhger&m&@g OEI:?UWQ BegStor

ant agoni stsﬂem&aﬁhﬁsmﬁoupﬁsﬁhﬂdtoﬁﬁﬂf&-g&@ﬁﬁoﬁmfaﬁ% i ‘b lAnfihe.

LY-293111, 57 _and TMK- 68 d ' s thereof. Suitable 5-LO

i nhi bitors %@Pﬁ%ﬁfﬁ’ﬂ‘{e %ﬂegeq?.ogﬁql}aé]ﬂnggm %&uﬁwfg’s exampie; SAHFosod¥F761
Abbott co i nitroboQe: S-hitrdsIN  AMERne. B= _ (Eisai);

(EF- 40 (Scotrr"imgqgﬂb?%errmages‘t lcal) ;Pf:?%%%ﬁtrmj [ r%g%g@NL; 3000(;3 ’ %Nrg%g? eg; | ISDFI-)

5901 ( Pur duchBRETEITRe S TIEos TS Fteinerpraithesongiutathiong, S-pitregereysteiny kglyainen

| i nasol ast , afidthaideene, masoprocol, ontasol ast, tenidap, zileuton,

pranl ukast, tepoxalin, ril oE)i rox, flezelastine hydrochloride, enazadrem

phosphate, and Sitable Hrizasy phiPrating indudibielofontaningprogeins (wherenthei t or s
Co. Su tabl g Fp o At ed ol oP it Bkt irbtog SR ek Sl o byl Pian
92 23 July mﬁéfaﬁgerepatfmm varpas functiems! clasbesi inclogdirgensineg, biigh a9,
31426, Sui 151G B FeARueP actblr (R il rierpur B stonschg.
S LRy o s e s g i
receptor, .Sﬁr%§'|°§§7f‘ﬁg?’6é@’:ﬁ‘6‘% Bfrqg?ﬁ‘f’gﬂd? o i%‘-“ﬁﬂi‘,c’gk?g agl.tl&)gd}q}ﬁand agoni st s
and 5- HT, , ,cysojdness tSuch nitrosylated proteins are described in WO 93/09806, the disclosure
of which is incorporated by reference herein in its entirety. Examples include
* polynitrosylated albumin where one or more thiol or other nucleophilic centers in
the protein are modified.
Other examples of suitable S-nitrosothiols include:
()  HSCRIR)),.SNO; | -
@) ONS(CR)R)),.R;and
(i) HN-CH(COH)(CH,),,-C(O)NH-CH(CH,SNO)-C(O)NH-CH,-CO.H;
wherein mm is an integer from 2 to 20; R, and R, are each independently a
hydrogen, an alkyl, a cycloalkoxy, a halogen, a hydroxy, an hydroxyalkyl, an
alkoxyalkyl, an arylheterocydlic ring, a cycloalkylalkyl, a heterocyc]ica]kyl;') an
alkoxy, a haloalkoxy, an amino, an alkylamino, a dialkylamino, an arylamino, a
- diarylamino, an alkylarylamino, an alkoxyhaloalkyl, a haloalkoxy, a sulfonic acid, a
sulfonic ester, an alkylsulfonic acid, an arylsulfonic acid, an arylalkoxy, an
alkylthio, an arylthio, a cyano, an aminoalkyl, an aminoaryl, an alkoxy, an ai-yl, an
- arylalkyl, a carboxamido, a alkylcarboxamido, an arylcarboxamido, an amidyl, a
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Sui tabl e steroids, include, but are not limted to, budesonlgg v 2004
dexanet hasone, corticosterone, prednisolone, and the |ike HHMIQ
steroids are described nore fully in the literature, such as in the Merck
I ndex on CD-ROM Twelfth Edition, Version 12:1,1996. Suitable HMG CoA
inhibitors, include, but are not limted to, reductase and synthase

I nhi bitors, such as for exanpl e, squal ene synthetase I nhi bitors,

benzodi azepj tar oxi.dase |nh|b|tors
acyl coenz ﬁﬁ%@?@%%&@?%&#& C@n&?%@&?’@’ﬁ’*@@%ﬁ t3bn

1’122!( glmt g(r)f)hen Hmﬁyl Iah&rylﬁthbbﬁjbll Enbﬁé& ro}:1E en uggﬁeriﬁﬁ Sy pr]éigsrféggdt >
the |ike. %fa’gffﬂgé Iaehatlgeggw, H’ﬁ?@l‘*%lap?ﬁﬁﬂs‘fl?@‘qq‘ﬁ@r%ure such
as in Good IstifdnSnkd® @naﬁkj&sulf?ﬁ@v[ caggl?qglh]% [ tics (9th
Edition), MG aw 1|}|I |1, 1995, Pgs. 6@- 57, a é@f}ﬁgﬁ@l@%ﬁ?ﬁg&%ﬂon CD- ROM
Twel fth Eleiﬁﬁ‘lf onploxy oa catbamoyhaeires; 4 nifigl oT-Q-r b RIR AnT4doer By and

i ncl ude, ik @g&&& Hid £nlo0a nfdtiRlthel, tefo%}&@ia J%@g %;cf&p@ H6upnd nd the

i ke. Sui ta ecept or ant agoni St s are escr
literature, Or Aletidged C@H@drgmurar&ilseNChan-NQ;)anéﬁ%\lsnampen@enﬂya@aslmtof

Th ti Hi |l 5, 901-91 Mer ck
Tt apeut | ek G| A SO NS e S e Mot ©
ZQéhPﬁ?PLf‘?'R'c‘?gh“@“’““‘m““h”?ﬁ??‘“m’&ne @”ﬁ“"‘"ﬁo‘f’ b ol h
and the Illf'glq?l ?‘Q@ﬂ %ﬁ?fg’ Cs??%’%ﬁi@%’@‘ﬁ ggx %qﬁﬁom fully
Co. Suit abl g GtiD l@m@&%“ e By P s “aapi rin
uita nt.i e n are not Jimted to, aspirin,
ticl opidi n@ﬁ‘ﬁ?ﬂﬁygéﬁﬂﬁg’k‘gg’ﬁﬁi@&a@fy @?WEM@@IW wingly arecept or P
ant agoni st suylsalfenyloRy, drkaylsUbhbh @ul?&f&ﬁ!iﬁ%sé e&%xmﬁ&%gr%@h%re@t&m
limted to, phenyl i ne,” phen [ propanol am ne ) ophe
oxynet azol |aﬁ'eam’é'19ﬁ-ﬁ‘ﬁ( FRramigoazy’ - ﬁﬁdmhapl'{g\k@kﬂn& wherseM7Zislanne,
pr opy! hexe%gmcokmﬁéwﬁp%ﬁ{ gzxo@i@gh SWhirRis éﬂaicg’f@ﬁﬁgé&)t&ss'ves

i nclude, but "are not F'imted roco

car bet apenl‘@ﬁ@, Mt thenetTHQY' parube a hjidrages, Mk]é(yl Staupabh alipnyaty] googp
- abepr azol & %%*ﬁ‘[ i %fﬁﬁxﬁf’%’#ﬁhﬁ%‘:’ A3y RRED ot o pL?rBsc’pr wole
In cases where R,and R, are a heterocyclic ring or taken together R and R,
are a heterocyclic ring, then R, can be a substituent on any disubstituted nitrogen
contained within the radical wherein R, is as defined herein.

Nitrosothiols can be prepared by various methods of synthesis. In general,
the thiol precursor is prepared first, then coriverted to the S-nitrosothiol derivative
by nitrosation of the thiol group with NaNO, under acidic conditions (pH is about

- 2.5) which yields the S-nitroso derivative. Acids which can be used for this
purpose include aqueous sulfuric, acetic and hydrochloric acids. The thiol
precursor can also be nitrosylated by reaction with an organic nitrite such as tert-
butyl nitrite, or a nitrosonium salt such as nitrosonium tetraflurorborate in an inert
solvent.

Another group of NO adducts for use in the present invention, where the

'NO adductisa compound that donates, transfers or releases nitric oxide, include
compounds comprising at least one ON-O-, ON-N- or ON-C- group. The
compounds that include at least one ON-O-, ON-N- or ON-C- group are preferably
ON-O-, ON-N- or ON-C-pplypepﬁdes (the term "polypeptide" includes proteins
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inhibitors are described nore fully in the literature, such iln %‘Pdman
and G| man, The Pharnacol ogi cal Basis of Therapeutics (9th X

MG aw Hi | I, 1995, Pgs. 901-915; and the Merck Index on CD-ROM Twel fth,
Edition, Version 12:1,1996. The conpounds and conpositions of the present
invention, may also be used in combination therapies with opioids and

ot her anal gesi cs, - i ncl udi ng, but not limted to, narcot | c anal gesi cs,

receptor. e r nt.agoni s r OtIC non
addi cti ve) anag&ey& Eﬁo aﬁ%‘ﬁ@%ﬁ(ﬁ) 031?'?% ﬁ%?%?%bmz éﬂf‘atl
agents, c ande:tbvatmed ﬂﬁhreoﬁ)ﬂbl\l\/@a OD‘J'G%?\Hr OKON-Q-dmiriceefy @hcla

Subst ance P_a ni sts, eur nin 1 receptor, antagonists, Lum channel
bl ockers, nﬁ)ﬁﬁfiﬂ?ﬂ Cﬁéwgcﬁwewom%@%w@guc BH PR @Pﬁ@ ONer eof .
Preferred cpnbr Mmﬁ%ﬁ@m@smwxbrwlﬂoamﬂkw&mwcﬂ dine, °

codei ne, azoc ne prenorph| ne, butorphanol, dezoci ne, neptazinol,
hydr ocodone° Eﬁ&l’@lf@ QQB%N&%%&E eﬁfMchtesaprefmblyoﬁraeq nu@mdm)z
Dynor phi ne LD

acet om noph?nN@ﬁlnggcgﬁgg Q&%tg%( él"ﬁgg Er.\%%éﬁo aﬂﬁ%f#gglqgh? enadol
mrtentanilor aranmuwsqm;ttutﬂéor mmnmféddtyﬁﬂotarb(ms), aaddﬂN—Oo@ﬁ-N—cﬁD 531,

acadesi ne, GP. 3269, 4030WW2, tranmdol racennte,
Dynor phi ne QM'E%’Q%EY%?&W%\IX 113, ADL2-1294, |1Cl-204448, CT-3,
CP- 99, 994, CP- 9%AR&her grmxpmﬁNOraemuctsefneofse infthe presupe iretmtidndneadposi ti ons

of .t he. pres. 1 vent | n can_al so be used conpi nati on wi th inducible
nitric oxi ttﬁﬁ %’ R FRnSfen o B?IFW%‘P)P f1 Ch aREAMPONAEF COMPTISING

di scl osed i4t lehst Sne SENaDH, O;DBN-b 8- 450, N 3PEferredathdny thi¥dd 97/ 38977
and WO 99/ 18960, tcge discl sur %? each” of v% % are |ncor pg%at ed by

ref erence HEPERH} aFﬁQzN b ONre- o Ori¢- polveentidas (fhe tamo based on
the discovemsidaptidbhicRiiis i %h%tdrﬁf‘als@ﬁoﬁrahﬁﬁbﬁ Ithdd o dsess ane

anount of t corrpé)un s and conpositions escrib here| n i ctive for

treating Hﬁ*%#ﬁ? biel °$8¢1 ﬁ%ﬁ-’fh aéﬁm@ﬁﬁﬁm&emﬂgﬂ-&wﬁ%rogﬁ-ﬁch as,
o1 SXGIT S ONCORifo hldh ik ARt P ) 8508, 28l Y 200

but not limted to eadac gr I nes, pos operat I've pain, den pain,

muscul ar ;ﬁemomamrmdmracesm mWé@@N&E@;N-P&sOaN-S}mnW-@swgafspr t he

ts;regt gemrs]t ass’cl)\?:l AR ?’ﬂl‘j(r#l ue a or dk'@%?eéﬁ‘gqi%lodﬁ?&ég&?fﬂ?j X’glﬁ‘fmn col d,

| ow back ar{gompclbmgeat rieasd& seleotides; preferably 5-200 nucleotides); O,N-O-, O,N-N-,
O,N-5- or O,N-C- straight or branched, saturated or unsaturated, aliphatic or
aromatic, substituted or unsubstituted hydrocarbons; and O,N-O-, O,N-N-, O,N-5-
or ON-C- heterocyclic compounds. Preferred examples of compounds comprising
at least one ON-O-, O,N-N-, O,N-S- or O,N-C- group include isosorbide dinitrate,
isosorbide mononitrate, clonitrate, erythrityltetranitrate, mannitol hexanitrate,
'mtroglycerm, pentaery'&mtoltetramu'ate and pentrinitrol. Preferred are those ~S-
NO, compounds that are polypeptides or hydrocarbons with a pair or pairs of
thiols that are sufficiently structurally proximate, i.e., vicinal, that the pair of thiols
will be reduced o a disulfide. Compounds which form disulfide species release
nitroxyl ion (NO-) and uncharged nitric oxide (NOs). Compounds where the thiol
groups are not sufficiently close to form disulfide bridges generally provide nitric

- oxide as the NO- form and not as the uncharged NOs form.
| Another group of NO adducts are N-oxo-N-nitrosoamines that donate,
transfer or release nitric oxide and are represented by the formula: R'R-N(O-M)-
- NO, where R’ and R* are each independently a polypeptide, an amino acid, a sugar,
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headache, toothache, sprains, strains, nyositis, neuralgia, 2¥g@vi bh%
arthritis, including but not limted to rheumatoid arthriti ¥& rative
joint disease (osteoarthritis), spondyl oarthropathies, gouty arthritis,
system c lupus erythematosus and juvenile arthritis. For exanple, the
patient can be adm nistered a therapeutically effective ampunt of at |east
one nitrosated and/or nitrosylated COX-2 inhibitor of the present

i nvention. In another enbodinent, the patient can be adm njistered a

t her apeut i 8anodified pernmadifierholigo orgiclegtidecnstraightonbranghed saturald/as
ni trosyl at ad CGO2, 23 Il cr:81c amci:?cl s trfﬁfgﬁﬁtea%‘f'tﬁﬁ %ﬂ%&%o%@he& a

transfers or ref eas’es r| ¢ oxI evat es eveI S endogenous EDRF
or nitric heber@l@rphogmup, and stiere M'ds fin orgrnde Otnmgmc sytiarh aueh ag, foxy et

anot her embadi t n @ﬂ{g r tically
effective T a];?’??%%gthtggan% f'}r?’grsla and g%fﬁeggyc?gﬁgd COX -2

i nhibitor, and, Ihépi@aﬁﬂmoam¢msraasmedmwech@e¢umpommmhdt stimblate not |inmted
to, steroi ds, nonst

i d ant.iinfl m’rtor [of0) ngds NSAILD
51 1 poxygefadestrats §O ohlenredres pETRBER S SHOY e e ring
ant agoni st gactd muﬁa@a 61' aié—s%sﬁraiéﬁé%ﬁu&@@oyuﬂbls fhase , Stchiibnagaimidst s,
3- hydr oxy- _3- rreth | gl ut coenzy. EE A ( HMGCoA) S\E’ bi:tors, q .anptagonists,

ant i neopl a¥® léd%&@rﬁxém ?‘r ﬂ%‘f-‘@le O ENIne eRd yarey-L-arginge cs,
sedating ofp, t I synt hase
g A Oﬁgﬁéiﬂdtf&a@a ancmx&to@ aeé%panan&gé{e ﬁb AtrBsdtbd qa--&gi:dﬁe y

|nh|b|tors anal gesi cs, cobact on inhibito r ot on
punp i nhi bmtmsylatecbbmsmaltwsamdal\l-by@oxmidargwnﬁmowlated% eX¥me

. conmpound t gﬁmﬁ SRt zﬂ'g'{niﬂ el evat es

| evel s of e%&%@&@%ﬁ%ﬁgﬁog@ o%"g&1 S'lec{st&ii;lll"gl’ttf'1 ?r e éfor nitric
oxi de synt pmrso‘ﬂnef I:.amgml.rmd:/@m pbqs@bgwa]lytacqntabhmaltat}elrgofomdudmge
formof a ositio ot her nt .Of | nvenkion_prov t hods
for decreagc? ;%mﬁ’h FQ‘F@P P é?ﬁ%ﬁgfsﬁf% eﬁ%f? Eﬁ%%?n"gfow ng
non- ot 1 Lié?%ﬁﬁg%f&a’?ﬁémﬁ. "*E.‘f ?ﬁg“g‘?tmgg wcoxmg; ny gﬁ‘%‘“‘? ’”g“d’ﬂ%@ {eri ng
to the pat\%‘?ﬁtI f the
conpounds BRALST 16@{&)@%@1@%&%%{)@% RRIcRildY refokely Bafir sedrateddy thal :
di sorders refer )Eo any _di sease, orb‘&%ord; of thrg er 95523 July2004

gast r oi nt e§hdpipFlmaand as nitge gridedN (fe‘ﬂ wrekted) unum
i ncl udi ng, deﬁ%w?%l?ﬁ%& (Phﬁﬁémtmmreb 240B78]9967) I%@HB eBall PRRARRYL.

gastritis, Irrit %n rone, ceratlve col'l pepfic ulcers,

stress ul céca. Sg!abﬁr‘i,&ﬁ%9 (d987)-
Another embodiment of the present invention provides compositions

comprising at least one parent COX-2 inhibitor and at least one compound that
donates, transfers or releases nitric oxide, or elevates levels of endogenous EDRF or
nitric oxide, or is a substrate for nitric oxide synthase. The parent COX-2 inhibitors
' includes any of those described in the prior art, including those described in the
patents and publications cited herein, as well as the nrovel compounds described
herein. A
The present invention is also based on the discovery that compounds and .
' éompositions of the present invention may also be used in conjunction with other
therapeutic agents for co-therapies, partially or completely, in place of other
conventional antiinflammatory compounds, su¢h as, for example, together with
steroids, NSAIDs, 5-lipoxygenase (5-LO) inhibitors, leukotriene B, (LTB,) receptor
antagonists, leukotriene A, (LTA,) hydrolase inhibitors, 5-HT agonists, HMG-CoA
 inhibitors, H, receptor antagonists, antineoplastic agents, antiplatelet agents,
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dyspepsi a, gastroparesis, Zollinger-Ellison syndroneg, gastrogggﬁhagagi
reflux disease, bacterial infections (including, for exanpl€®v&Y

Hel i cobacter Pylori associated disease), short bowel (anastonosis)
syndronme, hypersecretory states associated w th system c nastocytosis or
basophilic | eukem a and hyper hi stam nem a, and bl eeding peptic ulcers that
result, for exanple, from neurosurgery, head injury, severe body trauma or

burns. For ,exanple,. the tieni can be adnpinistered.a .therapeutically

of focti ve devmesahts,lBaty SRR RO a A La e AT PO insS, T i 6 Bt

i nhi bi tor ekideRgniHaes Bibitme dpioits, driklgdans Eelicobiond p%ﬂeﬁtinhﬂaﬁl@r@@bm can
be adm ni stered a_therapeuticall _e_ffectlve,armug% of ,at | east one

ni t r osat edP“-E'lPdF'g%bWﬂr%r‘gé‘if"Péanﬁné@@t@fsjmlﬁi'?ftﬂfes gregf. | east one conpound
that donates, ({s@pHieReAQILTA)RPERTRifiboReits PhorfbGYAStharevel S of

R . .
endogenous EDRF or nitric. oxide; or Is a substrate for nitric oxide

‘synthase.. selegtivelinbitiblevkotrintienthydrolaee withtandi, of dess thamabowt Yidled a
ni 1 oyl at 29 B1RE - RHREF vAFPATIC R e i R A SRR R B Blage, g
?Klts AInC[))g I iigml i 'tbrsdnclade‘,lb?:%d;e Onaitduait i ol qutd,ﬂi’%fllﬁﬁﬁ,iéﬁﬁimmei-_ i i;:éggounds
) -1 X nas - | .01 t.ars ukot.L.l ene ) ept or
Cagoni st B D BTN By ety st el SR Gt I 4RO o
3 Psg?g;)sli(@d@é?ﬂh@ﬂ%l}%hydﬁﬁﬁ?&%n&y?ﬂ@ifﬂ;@-ﬁﬂ&ﬁh%f(SéaS‘le)}?-(4-(4t- ts
G ur ot oo, wisidaervgBRenhherieae arit GlonE HPuleariRe8), st O oSt {11 c

oxi de synt maeamg:}ygwgi)mc adddRHGER faft (Sé’&lé),%ﬁ?ﬁﬁ;@ﬁu@’ddb@féof.

I nhi bitors, proton itors, isoprostane iInhibitors, and,

optional Iy, at Juiteble bR, Rggéﬁt@nmtagﬁaiﬁtsabﬂudwutwwm& torebselgses
& Subst r at s st TR, WP 2100k (ROREORN PRy Rh B L0 el o
separ at el yBbRM-27@ (Bochfinger bigleheim)riis5-250ACYEibaGeighh ETF 608 (hamt  of t he
exal ¢, P aFBEMRER QST vRCes il TS Chanaf) B ARHRE T ot
t her apeut | 207§, Ie¥ 228980 \6Y 2834601 LY 255288, L' 2p408605Y a921728randcOYR03] 11 (Blis
char act or | D ENCSERESH, CivGde? anfONHERMBIONGY ¥2e sttt e o,
ul cers, cufShiorlogd}) PRA0040 PetdFredleitk); Pabst 108694 (Pfer 1cOERP g6e5Ers to
et ons of e PR end] 58 5948, 88141980, st &b, 46 and 5C-53228 (Searle);

SB-201146 and SB-209247 (SmithKline Beecham); SKF-104493 (SmithKline &

French); SM 15178 (Sumitamo); TMK-688 (Terumo); BPC 15, (Warner Lambert); and

mixtures thereof. The preferred LTB, receptor antagonists are calcitrol, ebselen,

Bay-x-1005, CGS-25019C, ETH-615, LY-293111, ONO-4057 and TMK-688, and

* mixtures thereof. _
~ Suitable 5-LO inhibitors include, but are not limited to, A-76745, 78773 and

ABT761 (Abbott compounds); Bay-x-1005 (Bayer); CMI-392 (Cytomed); E-3040

(Eisai); EF-40 (Scotia Pharmaceutical); F-1322 (Fujirebio); ML-3000 (Merckle); PF-

5901 (Purdue Frederick); R-840 (3M Pharmaceuticals); rilopirox, flobufen,

- linasolast, lonapolene, masoprocol, ontasolast, tenidap, zileuton, pranlukast,
_ tepoxalin, rilopirox, flezelastine hydrochloride, enazadrem phosphate, and
bunaprolast, and mixtures thereof. Suitable 5-LO inhibitors are also described
more fully in WO 97/29776 assigned to G. D. Searle & Co. '
Suitable 5-HT agonists_, inc._lude, but are not limited to, rizatriptan,
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that are characterized by |oss of ti ssue, and, include, but gge] n%b limted
to, gastric ulcers, duodenal ulcers, gastritis, and the |iKke&: “5'5 gxarrpl e,
the patient can be admnistered a therapeut ically effective anount of at

| east one nitrosated and/or nitrosylated COX-2 inhibitor of the present

I nvention. In another enbodinment, the patient can be adm nistered a
therapeutically effective amount of at |east one nitrosated and/ or
nitrosylated COX-2 inhibitor and at | east one nitric oxide dopo In yet

anot her enboniatriptan, naratripdan, eelmitzoptase E&H’ﬁmmﬂam@ﬂ‘&il’lﬁ@h@?% Q,‘ Ply
effective r 50

I nhi bi tor mcﬁdg%ﬁtone t g?z%gdéggﬁ%?qézggei%@g nglt& I ona %{;ﬁﬁ at I east
one nitri cdescriied desrerfullif e W@ 0625609 dssigaed tn:eMeduh &lC@Idhednde@W@t ely or in
the formo oSi ti Anot.her, odinment .of.th vi des

et hods ¢ c0RAEPER e B RpSARIR G SanhB e (A rer Pl et pell R, o,
exanpl e, Khghay: tbnyG-H)refpton dduding but Ak limited pst 3-E1T, agmuaaeawngr eof a
t herapeutically efféctiveanbunt of the conpounds and/ or conpositions

descri bed AgenEpth angdSrHLA8MBMS .t he patient can be adninistered a

therapeuti cal | ysﬁHﬁ&&Mcﬁd@fiﬁaﬁae,%tafeﬂ&mw BidéRpaded and/ or
nitrosyl ated COX-2 1 nhi bi for of the present I nvention. I n another

enmbodi nent dexmtbmqr@n@or@aest@@ngmmﬁm@o F‘@(ﬁl‘é“ﬁﬁéﬂ@pgﬂ%tﬁlélﬁlsmio’@ﬁﬁé%t i ve
anount of fas itor and
“at | east On@ﬁ?@%oﬁgﬁ%lﬂﬁg{%ﬁ%%ﬁ%%cﬁ ano er e%olﬁgl nment, the patient

can be adnTwieltleEditiom, VetsiompZ1t198Gl | y ef f ecti ve anount of at |east one

d and/ ' I . - 2. inhi Qi
oSt 09 201t i R 2 L S AOF B Bk a0
conpounds swithhse iatiibitirs sacleds, fepaaaipdé, wqaalenasrithetase inhilitors, conposi ti on.

Anot her enpodi nt of the.invention, prQVvi des t hods .t.o t.reat.  or vent .
di serdersng aZ6pinG SAHALING FYR 1org,6q gn gp%dm{lﬁfb&oé ¥i fato a
patient ing etﬂ%l.ﬂé)ia&sédi@ Baes dhoRisterolebefitionanhibtens, aﬁﬂ thatike.
conpounds and/ Or corrp03|t|ons descri bed herein, For exanpl.e the patient
can be adni ni steyigable &A@ﬁdﬁ&‘u&‘@?dﬁ»}tlaﬁeﬁ?‘f%ﬁ? £0: AR one
ni trosat eddﬁi;}gﬂé@a x%ﬁreﬁe\h' Ré®BProfe grdy&ﬁ'a'ﬁklttﬂé RE. Sﬁa@amémbslamyent i on.
| n anot her enbodi fren epalent c be adm nistered_a therapeutically
effective dmmbpd@orgtfuﬂﬁmmedﬁer gichtas dn Geadmen and Gdawnallel cox -2

I nhi bi tor FaBs I r ases.
nitric oxi de ore e \éléélt es Iogv gggﬁeng%hﬁejrﬁgﬁéfmag‘fpﬁ]{lﬁﬁ?%@ﬁ' 6l

657; and the Merck Index on CD-ROM Twe]fth Edition, Version 12:1, 1996.

Suitable H, receptor antagonists, include, but are not limited to, cimetidine,
roxatidine, rantidine and the like. Suitable H, receptor antagonists are described .
more fully in the literature, such as in Goodman and Gilman, The Pharmacological
Basis of Therapeutics (9th Editior), McGraw-Hill, 1995, Pgs. 901-915; and the Merck

" Index on CD-ROM, Twelfth Edition, Version 12:1, 1996.

Suitable 'anﬁneoplastie agents, include but are not limited to, 5-FU-
fibrinogen, acanthifolic acid, aminothiadiazole, aliretamine, anaxirone, aclarubicin
and the like, Suitable antineoplastic agents are also described more fully in U. 5.
Patent No. 6,025,353 and WO 00/38730 assigned to G. D. Searle & Co. -

Suitable antiplatelet agents, include but are not limited to, aspirin,
ticlopidine, dipYﬂdamole, clopidogrel, glycoprotein Ilb/Illa receptor antagonists,
and the like. :

Suitable decongestants include, but are not limited to, pheny‘leph:rine,l
phenylpropanolamine, pseudophedrine, 6x3'rmetazoline, ephinephrine,
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23 July 2004 oxide, or is a substrate for nitric oxide synth Egi g{(
anot her enbodi nent, the patient can be adm nistered a therag PV@P
effective anount of at |east one nitrosated and/or nitrosylated COX-2
inhibitor and at | east one therapeutic agent, including but not limted
to, steroids, a nonsteroidal antiinflammtory conpounds (NSAID),

5-1i poxygenase (5:LO inhibitors, |eukotriene B, (LTB4) receptor

ant agoni sts, |l eukgtri e e A (LTA) hydr ol ase i nhi bitors, 5-HT agoni sts,

3- hydr oxy- Raphazh "glxéf oreipzeline, pyery rexedmineds Sﬂsy-dﬁ'ﬁﬂnylephedsnemd the like.

ant agoni sts, anieenlaRlisyagalae RILkPhA!BhAL A0SRLS, JRpandestant s

diuretics, sedatl ng or _non ating anti-
oxi de synt hedsemiphenbrarbepentpne, disirametizdrghsan cand thellikeobact er pyI ori

oo ona 5. 21 RGPS B ol 0o S,
nitric oxi densaprazdlevrabeprazelegpant reeolpged theslileDiRnitabld piotok pAigle, or is
a substrate m}-\.fb?{? nltrd ol?ﬁdg!?l sey a.se The conmpounds, can he adm ni st ered
separately 0 F HE CPGP oK @ﬁamﬁ Syehias i Gesdmanmgds r om

el evat ed | dﬂﬁnan,dfheﬁmﬁr&a(cel calmisafnmhﬁéﬁts (%%&ﬂ@ﬁf)mb@févg@ﬁn but are
not I|mte§r9§ fo ]eﬁ]grpé %&enems arthritis 3 ronchitis,
nenst r ual grﬂ"’sg %Q and theMisr 89 PRIGD-ROMuTwelfths Editiom Versibat ed
condi tions,12seweas, for exanple, psoriasis, eczemn, surface wounds, burns

and dermatitis; _post-operative inflanmmation including from ophthal mc
surgery, such d&e€cpaposndsand compositigns Oéﬂﬁguﬂwmemiommaywiscshe gery,
and the |Ik_ged1ﬂe&ﬁbﬂﬁﬁb qfl fsthe aijn_cancer,
bone cancer, epithelial e Qﬁ%glrvfl\?{egplﬁg%p asi a ’{epl é?sr 3}‘:1‘&%1 | ARGt
such as, f&Méedatepnercobagmlgea;ca, Mmmcepmmagmsm&apparrea@mr

gastroi nt egly %%ﬁ{wgﬁfg%or{%d@% qupmﬁg(%cance.r e m) t h cancer,

esophageal carrcer, cancer cancer,
liver cancéﬁhﬂaﬁbmddémosmneguhupgmgemmabmmd Qv atives edlirokiBA i cal

cancer, [ br.ea canc and skin cancger, such as squanus cel |

and basal Q@ce%?&ag{t% %ﬁug %&F%f’é&%aﬂﬁt%ﬁawﬁ%@ml reseRiOF GRS OMAHS, ot her

known canceodium badnnebbloekérs ANirhoiblyl-B-aspatthte iebéﬂhlﬂ&l‘?ﬂd%oﬁﬁ@s brd Hﬁ@ggn

and cancergH?sr Byrﬂ}rfﬁi_{%o hs yps, adenomat'ous polyps, |ncI I ng, but

not limted voo: ¥ M lesWpylsohg with ﬁimﬁpi'm‘l%mwridmﬂg from

radi ati on t:bdesma, endddcindebiy ﬂéﬁo Hih ocesses in
P seb €3 haﬂ$1 déﬂ%@&’ infl

di seases, ?tyé.r a for ex ascu ar | seaSes ral ne héadaches,
Qo488

peri ar beri % O R q;}edmeﬂgadog@ Er@nwdoéﬂemﬂm@ymmm sease,
- scl erodoi n@yrioksiRe W, EnhBY¥Rire, RPFLSD, NS E-268 FOTRRaYs el olfz%ltol e

(paracetamol), propoxyphene, nalbuphine, E-4018, filenadol, mirtentanil,
amitriptyline, DuP631, Tramadol ((-) enantiomer), GP-531, acadesine, AKI-1, AKI-2,
GP-1683, GP-3269, 4030W92, tramadol racemate, Dynorphine A, E-2078, AXC3742,

© SNX-111, ADL2-1294, ICI-204448, CT-3, CP-99,994, CP-99,994, and mixtures thereof.

The compounds and éompositions of the present invention can also be used
in combination with inducible nitric oxide synthase (INOS) inhibitors. Suitable
INGS inhibitors are disclosed in U. S. Patent Nos. 5,132,453 and 5,273,875, and in -
WO 97/38977 and WO 99/18960, the disclosures of each of which are incorporated
by reference herein in their entirety,

The present invention is also based on the discovery that the administration
of a therapeutically effective amount of the compounds and compositions
described herein is effective for treating inflammation, pain (both chronic and

—acute), and fever, such as, for example, analgesic in the treatment of pain, including
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98 23 July 2004 disease including nyasthenia gravis, white teréﬂbzease
i ncluding multiple sclerosis, sarcoidosis, nephrotic syndro July t's
syndronme, polynyositis, gingivitis, nephritis, hypersensitivity, swelling
occurring after injury, nyocardial ischema, and the |ike; treatnent of
opht hal m ¢ di seases and di sorders, such as, for exanple, retinitis,

reti nopathies, uveitis, ocular photophobia, acute injury to the eye

tissue, glaucoma,. i.nf) anqmati of . t vat:i o LDk r

br essr o andi R B TeRdatatrich et R R A b et pithe RS |
exanpl e, t?ﬂﬁ?anchp@iﬂcrbaﬂﬁﬂgﬁoﬁ:iﬂcaﬂcealas anfaatipiyrets fanthetyedtivent obfeyei,s, and
the like: Ir .ment of certain ,central nervous system di sor.ger ch as,
“for exanpl B‘Cﬁ@fﬁ‘g BE%ﬂm ?@F%ghe%éﬁl Vg S ﬁ%tﬂ%@soglag?cgggg\e?lﬁyg@%ﬁm ar
dementi a, gibther (R413RECtiERERBiNnToN @1E; lowickandat®Ripatn, dsawnotiheadenent i a,
senile denentia, and_central —nervous system danage resyl.ting from stroke,

‘i scheni a ahepdacheteothache, sprains pEaing, TaKestEhneyralglay FEQYLEs: Animts; s
respirat Orﬁ}cﬂlcﬁ.%éﬁﬁ?n?ﬂﬂﬂft% ;}%ﬂﬁ&&&)&l J[g? _£19<F@9jointadi§h%@50| er osi s;
I'nf¥a 0 I nfect

treatnment © mrat 1 ons and/or m crobi a Ions 1ncluding, for

exanpl €, i (dsteparthritish spenyloarthnopativies geutyrarthitis esfemiciupusnose, t hroat
Ay o ElindhaRbElg AVGARE A AREKE N a1 I LU Yo MaBAIAAEA. such

as, for exHn ronar I sease, ameurysfn arteriosclerosis,
at her oscl ea tisirapeutically effective dmtuntef at leasttare nirosatad dindd ot nitrosplaged

at heroscl e ' ocardial _infarction,.isc ' 0 | .
thronbosis?%ggfl{}%‘g%ﬁ e PERSH = ?%b%%ﬁr?%&r@c‘)‘?fﬁo n“(tj'lstli%ﬁ]% rombotic
occl usi on pagddmaberddntherfséurivally effectiregimuuntofat abwormmjtroaatedhock, heart
failure, corognary plaque inflanpmation, , bacterial -induc i.nf | amrati on,
Such ae. § SRt ighey oo o R BiaE b of el Ca oI i RonArce

i nf | anmat | gansfbfyf draBlERtdsQBrRSHAEE, o eldviiel levely ¢fictdogeRGOFEDRF @S nitsidch as,
for exanple, vascular_grafting

corqQnary, artery bypass surgery,
revascul ar Pxide; esris pisubeimie far nitrig e %?Yf%/tbiseeiﬁgﬁ %r,eotiﬁ@ﬂagpaﬁ%r}t @eent
| acenent, r . o ' j hMeS, Vveins,
P gsﬁ.gﬁ s Eg%ﬁ@&s%&@%ﬁgg&g&wﬁﬁb&m&1&5{ bS, Ve

capillaries, e, treatnent and revention of wurinary and/or
ur ol ogi cal nittisataddewdy or niftesyiated C61X-3 inhibiter, ahdcurleast one thempeuticaganke;

/ . : e TS
exanpl o bbby bBk SYOMRER o st FRER Aot Ford BAMAERERR0ry KGpB3ndl 0T |
hyper chol e @NSAID) Bilipoxygerdse (BLO intdbiterg cletikotricng BofiTR,) reaepiohel i al damage
o e R A DR, Aty ESRESIRbord S 1% e Hactlys: 2N

(D]

mechani cal @
3-methylglutaryl coenzyme A (HHMG-CoA) inhibitors, H, antagonists, .

antineoplastic agents, antiplatelet agents, decongestants, diuretics, sedating or non-
sedating anti-histamines, inducible nitric oxide synthase inhibitors, opioids,
analgesics, Helicobacter pylori inhibitors, proton pump irthibitors, isoprostane

- inhibitors, aﬁd, opﬁona.lly, at least one compound that donates, transfers or releases
nitric oxide, or elevates levels of endogenous EDRF or nitric oxide, or is a sﬁbstrate
for nitric oxide synthase. The compounds can be administered separately or in the
form of a composition.

Another embodiment of the invention provides methods for decreasing
and/or preventing gastrointestinal disorders and improving the gastrointestinal
propertiés of the parent COX-2 inhibitor (i.e., non-nitrosated and/or non-
nitrosylated COX-2 inhibitor) by admi:ﬁsfering to the patient in need thereof a
therapeutically effective amount of the compounds and/or compositions described
herein. Such gastrointestinal disorders refer to any disease or disorder of the upper
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stenosed vessels for exanple, follomnng per cut aneous translpg1 &
angi ogr aphy 23 July 2004 (PTA) and percuntaneous translum na 88 &Wgﬁy
angi ogr aphy (PTCA), endothelial damage in postinfarction phase,

endot hel i um nedi at ed reocclusion follow ng bypass.surgery, blood supply
di sturbances in peripheral arteries, as well as, cardiovascul ar di seases,
and the |ike; preservation of organs and tissues, such as, for exanple,

for organtra the |i hi biti nd/ or revent'on of.

hot i var on SRBRELRRL AN e esrbitans, Spt FiRRRs i i th| Syling,

i nflammat i qor exdmiplepiriflagimaogy Bowll &ikeste] Oflefs dibaise) @r@m megarolecbmWeIhe
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aspiration gélg Oggasﬁagafesis Z5RieeRERisoN BRididaE, ghﬁ@ésgghhgeanyfmx the

C
conmpounds a d C ns of t he “pr esent i nvent fon can adm ni st er ed-

in conbi natdl&ﬁﬂswhah’t infectionsi( u@n&é@éﬁt@wléfaﬂahqob@f@’ Waﬁﬁﬂ@@%es
descri bed 4,.‘%}(3 ent
I nventjon rz}%éég’m ncl}é\gfﬁgﬁgg as a mx %§§ F&gwﬁé"‘é’é SPJt %%23@5%8 and/ or
tmh trosyl ?t editlopstedid mlastbcytoswmdbwﬂphlhaleukm n«'gld hyperhaatataummuar archd/ or

er apeut i o in ne or nore
addi ti onal %é%%ﬁﬁéé}%cgﬁqg&e%gﬁg&%ﬁr ?’g ?@c‘?ei éé‘ggﬁ%i}e &Hé'ugypeci fic
gb:ﬁ?:eanZ?&vaeg?gg?fidﬂOll‘lc))nal oo n et?glr\ be tmmf\]lgateredﬁemddﬂeraloeljtIC
si mul taneod‘gFrfPﬂlP‘F?u %f%ﬁ%ﬁﬁ%&?ﬂﬂgg?ﬁ%@? oB¢ PH:FOSP%%#/%@FFQWIBWCI& t he
ni trosated csxoﬁlz%hwﬂdr@f ;@dent@ﬁ%nt%ﬂ ThiaBbfRE enddimeht, BOPAIEMRAN O T he

present inventjon, pr OVI rret h r treatin i nf | ammat i on" pai n-and

fever; for berasapiniftersd@y aPﬁﬁP acHue phatdeast gre nitgewtRd t i es of
COX-2 1 nhi Rigo? nittd¥y1dtes Cbﬁ-ﬁ%ﬂﬁl%?&@aﬂ@ﬂt'oﬁ coﬁ‘fi'fouhﬁ%é A6hALE) / or

preventi ng. rena (%QI city; and for treating and/or *preventing oth
cycl ooxygerta%r@fergorm@e@e&mtuc oxidgecprelevates levels of audtbgﬂr@wﬂ)lﬁnonmhac | east

opt 1 onal |y, S5t P in SRl for GicHhad SR RE Vit Aol BB R0 o e
2 b bi ?}*‘??‘“‘mr TR | oper i g ot ol e gL L G donor
In yet anotHBPS %ﬁ%ﬁﬂ&@ﬁlﬂ' ?ﬂgyeﬁg{:pg% ’r@"“kﬁt a?% iﬁaﬁ?g?%ﬁ@aa%euuc agent,
t her apeut i datlsingf Htﬂ:ﬁidt\h&umnitefdldatndmmdM%@Eﬂeﬁimﬁ@l‘y c@mpbBhdi tor,
e N I M T o N

antagonists, leukofriene A, (LTA)) hydrolase inhibitors, 5-HT agonists, 3-hydroxy-

* 3-methylglutaryl coenzyme A (HMG-CoA) inhibitors, H, antagonists,

antineoplastic agents, antiplatelet agents, decongestants, diuretics, sedating or non-

sedating anti-histamines, inducible nitric oxide synthase inhibitors, opioids,

analgesics, Helicobacter pylori inhibitors, proton pump inhibitors, isoprostane

inhibitors, and, optionally, at least one compound that donates, transfers or releases

* nitric oxide, or elevates levels of endogenous EDRF or nitric oxide, or is a substrate
for nitric oxide synthase. The compounds can be administered separately or in the
form of a composition. '

Yet another emlﬁ_aodiment of the invention provides methods for facilitating
wound healing (such as, for example, ulcer healing) by administering to the patient
in need thereof a therapeutically effective amount of the compounds and/or
compositions described herein. Wound refers to, and includes, any lesion that is
characterized by loss of tissue, and, includes, but is not limited to, ulcers, cuts
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conpounds can be admi nistered separately or in the formof a ggnﬁgﬁhélon
100 23 July 2004 The conpounds and conpositions of the preseﬁ F I on
can be adm nistered by any avail able and effective delivery system
including, but not limted to, orally, bucally, parenterally, by

I nhal ati on spray, by topical application, by injection, transdermally, or
rectally (e.g., by the use of suppositories) in dosage wunit fornulations

cont ai ni ng e I [
Contal ! 19 S4REBhi Al LO01 B rBRRS JREAYbL AR SRt Al B BRI BE R

i nj ections, thattalraulwmnzeahbyémsﬁ tiseue, andytinelatie it arehetclimébed torgastriaisi on
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Sk 1 ed e, Gupaenal irB et e vin R A e the B Gad Bends vi
per cut aneousdRASBRIE] a FherbPOuBQIYRAREHVE drRoihtofeY Ma8hbite RitFdsitedldrRly of the
patient. Topical admnistration”can also involve the use of transdermal

adnmi ni strat naﬁosy&a,tﬁdgg 2rinhibiter phtheesms inventian o prethes embgdimentsthey her
conponent s | Ya&&%g 1. For
exanpl e, co 03|t|ons an o%ﬁtqraaﬁg%geﬁﬁfm atc eg%ﬁag{sporrm a?%d W th
one or nor enrrrmmd/atd/(msuupsylmdt@x&snhﬂ:mr apdat kastrorieniimgexidedonot.
limted to, {neth dr dr.oxybenz chl o ocresol
benzal kon ul EH ottt SebOREREENE paRERty be APHEINGIER 4 BRL B pefitaily

adnmi ni st Ir at effective ddm&mfmﬂmdsmwﬁu@ema ﬁndVOflﬁltibgylatd&CGﬁ(ez ﬁﬂ'ﬁbiﬁbn ancé )
sprays, lotio oi nt,nent s se dro ear and t he
"Tke in h@ﬁst&%@éﬁg%v as%rﬁem&%r%@ Sh 26 leapt Qrieifzic, @R GANERATRR

m xed 10 f OpGABithEs carh® 8 &Eﬁ%@f&ﬁﬁﬁfﬁﬁmﬂa&%&ﬂ with, for
exanpl e, benzyl al cohol 1% or 2%&1&/\/%) as a preservatlve emul si fying

wax, glycerin, i inyeptioryprayi qgnmethpéa dactreitsea-‘ﬁd

sorbi tol soj é’%’%"“m‘gp | yet hyl ene
gl ycol 400. ey can be mx(g(gq1 gﬁ)rﬁ%?ﬁ ments for @&98 benzyl

al cohol 2% adnﬁmyenagtp@qy@mamn@dﬂmaoéaﬂpgapmmﬂwﬁeMesmm@m and
tenox 11 (bygvlate éif

gl ycol). W)venpfo’a’ds or r%@%&ﬁﬁ%ﬁ%ﬁg@% ?O?ex%éfe,ﬁbegﬁé%nt pLgPy! ene

i npr egnat edbwdhunﬂsmred)amhsnapemmﬂyref&oﬁm amounil aftait deast omeenityosateidnt ment or
Can al S0 be SRRt SiFoRvRRe OIeR e €t BrnePRlinv ot o aGBeri One of
an acryl i c- badodiehty they patitine 8irvbe udinlim&tefeelsa tiedspatitioaldy effédtiv@ aagelit of

at least one nitrosated and/or nitrosylated COX-2 inhibitor and at least one nitric

oxide donor. In yet another embodiment, the patient can be administered a

therapeutically effective amount of at least one nitrosated and /or nitrosylated

COX-2 inhibitor and at least one therapeutic agent, and, optionally, at least one
nitric oxide donor. The compounds can be administered separately or in the form
ofa composition.. '
Another embodiment of the invention provides methods to treat or prevent
disorders resulting from elevated levels of COX-2 by administering to a patient in
need thereof a therapeutically effective amount of the compounds and/or _
compositions described herein. For example, the patient can be administered a
therapeutically effective amount of at least one nitrosated and/or nitrosylated
) COX-2 inhibi_tor of the present invention. In another embodiment, the patient can
be administered a therapeutically effective amount of at least one nitrosated
and/or nitrosylated COX-2 inhibitor and at least one compound that donates,
transfers or releases nitric oxide, or elevates levels of endogenous EDRE or nitric
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i npregnated with the conposition and | aminated to an |nperne%gle qﬁ@Fing'
Solid dosage forms for oral admnistration can include capsu ulyy ets,

ef fervescent tablets, chewable tablets, pills, powders, sachets, granules
and gels. In 101 23 July 2004 such solid dosage forms, the active conmpounds
can be adm xed with at |east one inert diluent such as sucrose, |actose or
starch. Such dosage forns can also conprise, as in normal practice;
addi ti onal substances other than inert diluents, e.g., lubricating agents
such as magnesi um stearate. In the case of capsules, tablets, effervescent

tablets, angigé 'dr%saétﬂﬁt:d%ﬁﬁltﬁ@bﬂﬁew dnyetaidther dmbddiment, thgent.s.
Sof t gel atin capsul es can 3 ar ed [of0)

f th t :
conpounds At fAlag 2 ‘E‘P@‘é‘éﬁuyleﬁf{‘?‘%\‘?ﬁ%ﬁp‘ﬂﬁf%@g 2 ?ﬂ: gfllvaard '

gel atin Capzﬁtﬂoﬁéted Sﬁ&(&ﬂﬁh@kﬂaﬁﬁ@@k&%mﬂbﬁbhm% least 0R@ mmupduicmgent
combination with a so

sorbitol, nindkwiding Utm&%@tarﬁfﬁo’d%ﬁﬁﬂng?%‘ AEYBROTY COrRRPRY
. derivati ves(% 5 f%%g? e Eer M{t})}§hgﬁ@&@e qmr@@bpoblt h ent er| c
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Such conpo conpfi se adj vants ‘suth a5 wetting agents,

enul si fyi n@xetﬂﬂophsmeaghm@ anijplatelet agentd, dasongestinis; divetion sedasinggron-
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Bompounds aiatge AR RRHbIE iyl ARE s S SR IAL AN dhididsn)
pediatric f esmﬂﬁlﬁebabﬂekwmmublhns,mmmmmhﬁMmgsmpmstmﬂpounds or
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and pol yet iforgap O?E,h Wil réa%%sé attre Tqui d at
rectal temﬁhaé@baae,o&matdwvelmuo éndmlEDRBdirmhﬁ:wédé orismsubstiatase t he

drug. Inje e, preparat,i on for exa ri.l.e inj ectahl.e aqueous or
ol eagi nous g°§&£tﬁ'§ &‘éﬁeb'g‘efm &%E%B&Hﬁ“?f@tefe? aE‘?Jr q’é&t‘ usi ng

sui tabl e %ﬁﬂﬁff%l@ﬁl fi¥ns, wetting agents and/or suspending agents. The

or “suspensi on | DBO e éh%&#@ﬁ@e&ﬁéﬁi@k%&ﬁ&ﬁ EheSE vont .

for- exanpl egis8Riets) M&&é%ﬂtaﬁﬂotﬁnu&uttarmﬂeﬁm? delesig ceapitab!
vehi cl es and sol vénts that can be used are nger's sol ultqnon -and
“ isotonic sotimadmoachitis mensturbaamps prematyre;labe @“'ghs

related CO!ldlthnS, such as, for example, psoriasis, eczema, surface wounds, burns

~and dermatitis; post-operative inflammation including from ophthalmic surgery,
such as, for example, cataract surgery and refractive surgery, and the like;
treatment of neoplasia, such ﬁs, for example, brain cancer, bone cancer, epithelial
cell-derived neoplasia (epithelial carcmoma), such as, for example, basal cell

- carcinoma, adenocarcmoma, gastromtestmal cancer, such as, for example, hp
¢ancer, mouth cancer, esophageal cancer, small bowel cancer and stomach cancer,
colen cancer, liver cancer, bladder cancer, pdncreas cancér, ovary cancer, cervical
-cancer, lung cancer, breast cancer and skin cancer, such as squamnus cell and basal
cell cancers, prostate cancer, renal cell carcinoma, and: other 1<nown cancers that ~
‘effect eplthehal cells throughout the body, benign and cancerous tumors, growths,
polyps, adenomatous polyps, including, but ot limited to, familial adenomatous
polyposis, fibrusis resulting from radiation thera.tpy, and the like; &eatment of
inflammatory processes in d15eases such as, for example, vascular diseases,
migraine headaches, periarteritis nodosa, ﬂ'lYIOIdltlS aplastic anenua, Hodgkin’s
'dasease, sclerodomma, theurnatic fever, typel diabetes, netiromuscular junction
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are al so conventionally used as a sol vent or suspendi ng nediggh TE%O4
conpositions of this invention can further include conventio u
excipients, i.e., pharmaceutically acceptable organic or inorganic carrier
substances suitable for parenteral application which do not del eteriously
react wwth the active 102 23 July 2004 conpounds. Suitable pharmaceutically
acceptable carriers include, for exanple, water, salt solutions, alcohol,

veget abl e | e col s eI atin, ..l act Qs -anyl os magnesi um
st ear at e, c{l&l[aie “@éﬁ%%ﬂ“ﬂ%é F’éin Raratisprse indludingm ¢une oil,
fatty aci dcleposiylyceiddBsnestdodt WMedB&cePEEM id esters,
hydroxymetg_‘%&lI cel lul ose, p%lﬂgw nyl yrrof 1 done, “and thebﬂj%&aa&g

phar maceut tb‘r%?ﬁ?%‘?ﬁ BiResansiButE swellingacquaming rfterisginyetiyomisdéd. wi t h
auxi | Lary ischBfh Sndhd likel UEEANS AP AREE UREL S S aSHANLLZ B o9 1 1

agents, emulsifiers, salts for Infl'uencing osnotic pressure,
col ori ngs exmr¢mg%ﬁammmewm, suiat phakephabﬂ aduete limjlaey W‘ﬂh@bydo not

del eteri o For ent er al [ at | on,
parti cul a §| t %F\eg s c| eig&{c%érﬁtgfs?ﬁggﬁg XFH?P(S’&Q'HI E IR ‘g

agueous séh@nllk@r@atragntmflpuhasnaq&pﬂmmm suah &, érSexantple, thpseant s. Aqueous
Susponsi oAsoRTed AR TSI o 5@1{9%%2%@%@@ APRERER QLR

sor bi t ol aemﬂ'aimedmusrsysten{hisbfd&é Isuchwgorsgéhﬁﬂglm@)a Stiagont ai n
stabilizers The!! g&&é} tjon, sired, carn also contaln m nor anounts

of wettinSYdngA F]dﬁeﬁﬁr ar demendia, Eﬁﬂbﬂﬂf&eﬁld@‘@gmnpm- The
conposi ti Qélul‘eadénb&t& alcbROliCdRbAA, %ﬂe%?&{’cﬂ %h%e%ﬁ%%%%’#%ﬂ cpl I,

capsul e, sustai ned rel ease formul ation, or po an be
f or mul at cHamass resubing frovysirokg; isthemiaadditraimma, dmdwtﬂxeriﬁceﬂﬂdawmwrs such as

bhar maceut Lo s el dREes WndldR SRR RRGRPB ot oar ate.
sodi um sagéieze sis; étdattherstef mﬂgnmhum m@db@ﬁlﬁi@obmﬁiﬂ@eéd&shh&! ga“ ous
U

del i ver K used adm nister the co nds or
conposi %II @r@%%ﬁ ""t\gﬁ? ?Rfi&irl £ RYjes. 856, Bsenhireat, anrrp /or
encapsul aﬂnnnteauﬂenpaﬁ@/mSpreﬁéxﬁidﬂbf@k%vas%ﬁlﬂrwaeﬁ ﬁdg%af&' cles,

e

m crocaps nd the | e required dosage can adm hi stered as a

h
singl e %ﬁmB » GOFORALY ALYeRY ﬁéiaaﬁeemgsmmmn sclerosis, atherosclerosis,
including, but not limited to, cardiac transplant atherosclerosis, myocardial

infarction, ischemia, embolism, stroke, thrombosis, hypertension, venous
thrombosis, thromboembolism, thrombotic occlusion and reclusion, restenosis,
‘angina, unstable angina, shock, heart failure, coronary plaque inflammation,
bacterial-induced inflammation, such as, for example, Chlamydia-induced
inflammation, viral induced inflammation, inflammation associated with surgical
‘procedures, such as, for example, vascular grafting, coronary artery bypass
surgery, revascularization procedures, such as, for example, angioplasty, stent
placement, endarterectomy, vascular procedures involving arteries, veins,
capillaries, and the like; treatment and /or prevention of urinary and/or urological -
disorders, such as, for example, incontinence and the like; treatment and /or

- prevention of endothelial dysfunctions, such as, for example, diseases
accompanying these dysfunctions, endothelial damage from hypercholesterolemia,
endothelial damage from hypoxia, endothelial damage from mechanical and
chemical noxae, especially during and after drug, and mechanical reopening of
stenosed vessels, for example, following percutaneous transluminal angiography

-
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The bioavailability of the conpositions can be enhanced by n%gropk@ﬁ%ion of
the formul ati ons using conventional techniques such as grindi duy ' ng,
spray -drying and the 1 in the presence of suitable excipients or agents
such as phospholipids or surfactants. The preferred nethods of

adm ni stration of the nitrosated and/or 103 23 July 2004 nitrosyl ated COX-2
I nhi bitor conpositions or the parent COX-2 inhibitor for the treatnment of

gastrointestinal disorders are ally, bucally or by.i i on
preferred FEk Bt AN cind prcHaAe G (AL GAA) CORBLY FRmPAPRY P TCAN SRR and
mi crobi al %ﬁg@ hgﬁr%tﬁ{f&cabﬁghxse B¢ Sthle M- RREGMd doctliligidadsloRIlgy or by

I nhal ati on. ounds _and conpositions of the present inyvention can be
f or mul at ed ﬁ@assﬁmméﬂo%wymymmp%nsmnpm@alrﬁtemwm%@m| cally

accept abl e, 53l t.s es’faggatg s&%ﬁ&ﬂ Of%ﬁh—s sal t u%ﬂ%' tion

salts of free aC| s e nat ur e |s not crltlcal
provi ded t fmtexampiles fqurmgaamu.splaatsl gmd she iy, indtibitioB@ind4lor prevention of

phar maceut | t abl e dd| . . [ from an

I norgani c AT k%f‘ ‘ﬁbﬁ%{ %]%%t%ﬁ %‘l‘e"%%%%l%ét ﬁ?ﬁ‘@%@ﬁﬁ%ﬁg fi ¢ acids
i ncl ude, bi:tl-ﬁlﬁhenlaﬁtl/etpfavbﬂﬁoﬁofplayelemgngaubn HPter @lmpaotreds anldy dr oi odi c,
nitric, carbonig, sul #\SIC an ?(os hori c a&l dthe proprlate

organi c aCF‘?}EP?ﬂE?%%g FresspETYSPHPR CAR ai50 8"'5% F?)ﬁ&f?'ﬁnesg}ecq oal i phati c,

aromatic, mfegicti6A it bhiergesay bPridtiods 36 dedudelthdisngddr 3% agsiratforasfriie aci ds,
such as, for exanple formc, acetic, propionic, succinic, glycolic,

gl ucosi c, GREFICEONUEBISi ¢ tartaric, citric, ascorbic, glucuronic, maleic,

fumaric, pyrUV'Wheﬁ%%h}dsﬁere&W%mtﬁe cB&@% asan@l’.‘éﬂfaéﬁhbh?oft'ﬁ% laéé-nt
sallcyllc hydr oxybenzoi c, phenylacet , nboni ¢ anoi c)

net hanesul my jon gath be administered incombination mﬂn Izharpmemqa&macceptable

t ol I t 3-
hydr oxybut §#£é& %5%@‘@5%%%%2@%%%%%%# tﬁ?ﬁé#ig&ﬁg%é@a@oiﬁ% Sc. d
and the o ep@esena ‘mnpbalamaackmmstaté amnw;tuadad: tiheastoneltittasatedsal t s

i nclude, b | t s _.made .fr |

calcium TR &ﬁé»gﬁéér@a??%s%{bﬁ e desiTon i G PSR s ¢
made from fiterapoutic agent cpnaﬂnd)bdmddlmrcpnﬂmmmcohe@rmraes

N hot et & 'leigffé"am e R RGN AS e B0y Fening) HlebpRonE Mieteie. | | ve.

Al of thest@atestat cmt &mnne@maiwnhﬁcmmoes)merm ageh@Bridyer
corr espondi Lng. agg}) onaPco rea tcla.pt o a r, exanals%uft;}%oap@rwﬁ{ll ate acid
subsequently to, or prior to administration of the nitrosated and/or nitrosylated
COX-2 inhibitor.
Another embodiment of the présent invention provides methods for treating
inflammation, pain and fever; for treating and/or improving the gastrointestinal
* properties of COX-2 inhibitors; for facilitating wound healing; for treating and/or
preventing renal toxicity; and for treating and/or preventing other cyclooxygenase-
2 mediated disorders comprising administration of at least one parent COX-2
inhibitor and at least one nitric oxide donor, and, optionally, at least one
therapeutic agent. For example, the patient can be administered a therapeutlcally
effective amount of at least one parent COX-2 inhibitor of the present invention and
at least one nitric oxide donor., In yet another embodiment, the patient can be
administered a therapeutically effective amount of at least one parent COX-2
inhibitor, at least one nitric oxide donor and at least one therapeutic agent. The
compounds can be administered separately or in the form of a composition.
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or base with the conpound. While individual needs may vary, ggte{qgggtion
of optimal ranges for- effective anmounts of the conpounds an dply 20
conpositions is within the skill of the art. Cenerally, the dosage
required to provide an effective anount of the - I v conpounds and
conpositions, which can be adjusted by one of ordinary skill in the art,
w Il vary depending on the age, health, physical condition, sex, diet,

wei ght, 104 23 |y 2004 extent of the d unctiop, of t.ne recipient,
frequency of tr é@ﬁ? OUH PP ORLRe §Eﬁﬁ@n FWFHQOB§§?§ﬁCt|on or

di sease, rradnmlsteeema khp avﬁlabuélaxcpeﬁfecem delibery dteen irtfludmhg lEl'ltSﬁdtat i on,
phar macol o cons at ons such as_the activity, effica
phar macoki %19’9 ed t&n‘EFahléi Frrprisrallve by érhalaionpsptay oy H?P%%ﬁﬁﬁhﬁ*ﬁl% ed,

whet her absi Betsf, Héﬁgaemyﬁg g%tﬁ%l??g @2%@4}@4 Sﬂuﬁ&@ﬂa&m Adsd e

adm ni stered S part d nati’on. The ano a‘grven
ni t rosat ed u&ﬁéﬁmuhtlpﬂ%@?mm @oxentipndingintevic phatrhareupigalinacceEiable

i sor der ot etk ittyaRBy fnd SELLES o5 Mebidba AR indadBa Rl Ehec]
condi ti'on, uqenﬂlons,anu’aeerdnisemmm,sn&astanm idjestionnbr hffahmnqmﬁu

I ncludi ng refergnce.to odman su The. P Si Ci

Ref er ence, I\/Edlﬁ %%r('ﬁ?go uf‘gr?gﬂ'ﬁwg%ﬁé %’cgd"éhm“ﬂ Onfgggleadﬂcfﬁ?)r ug
Facts and &xpjpeolvestise délhm of:\ﬁbham{daeluﬁcall’:@n pdBfds viklieerbhReko® sssyd 0 be
used in the formul ati f!h& so . depend, on the route of adm ni stratlon

and the sePfhi§SAERO sEatemir grculption ofdhe patignt. SFepical be deci ded by
t he physi Ch@uﬁﬁ@aﬁ&ﬁcﬁ%@ﬁﬁroﬁv&h&%@ﬁf&%ﬁéﬂw %Eht i c oxide
a

donor in a phar rraceutlcal osition can be In anmounts o 0.1to
about 10 t frApsdermal n&@bemslscdevum Otherxamgponsntoean berhe usual

0-001 gt %‘Cgﬁ’éﬁ?*?ﬁﬁ%?ﬁm@&%“%ﬁm. YWl Releedpl, MABhGudhE0s ny <o
Bgr Onlrg/ kg @ed/ Qtd;yqrwderraaltpartdms caeby farooulated. gﬂ}mnf or mprisﬂﬁmgsmt i ent
gdm ni gt rZ& on W%%%ﬁ%%b&pﬂﬁt%%t %‘F‘ é%)&%% ThATgt epE\?{oE’dHI ogram
U By s g mﬁ‘éd“ma.qi’f‘g?%%‘fﬁ‘imﬁmﬁ&n‘gfﬁ " Lo 6
Itoflmes pelro %’ﬁgglﬁ‘?‘l@%"&lﬂ%%f zth?‘%/ ral'l posifipnsfen ip %%F}Ergnce
per day. Eprayd,ilotordpgels, oiftmdits, @b dadisy 8Iear@Rs s, ABERRE BRe CH VES

deri ved fro c{1 vitro or  ani nal m)del test systens and are in
osage forms, the compositions of the mvenhon can be mixed to form white,

smooth, homogeneous, opaque cream or lotion with, for example, benzyl alcohol
1% or 2% (wt/wt) as a preservative, emulsifying wax, glycerin, isopropyl
palmitate, lactic acid, purified water and sorbitol solution. In addition, the
compositions éan contain polyethylene glycol 400.. They can be mixed to form

* ointments with, for example, benzyl alcohol 2% (wt/wt) as preservative, white
petrolatum, emulsifying wax, and tenox II {butylated hydroxyanisole, propyl
gallate, citric acid, propylene glycol). Woven pads or rolls of bandaging material,
e.g., gauze, can be impregnated with the compositions in solution, lotion, cream,
ointment or othelj such form can also be used for topical application. The
compositions can also be applied topically using a transdermal system, such as one
of an acrylic-based polymer adhesive with a resinous crosslinking agent
impregnated with the composition and laminated to an impermeable backing.

Solid dosage forms for oral administration can include capsules, tablets,

effervescent tablets, chewable tablets, pills, powders, sachets, granules and gels. In
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the sane ranges or |ess than as described for the connerC|aIé% av %gb%ble
conpounds in the Physician's Desk Reference, supra. The pres gu tion
al so provides pharmaceutical kits conprising one or nore containers filled
with one or nore of the ingredients of the pharmaceutical conpounds and/ or
conpositions of the present invention, including, at |east, one or nore of
the COX -2 inhibitors optionally substituted mnth at | east one NO and/ or

norein. 10505 P GO Sl B8 afiVe GnPilefon bR MU IR by

t her apeut i tnargdiluenisuchaspasiose,dacosd 6 starch.sbedtpdokage Kadsan dsd | poxygenase

(5-LO |nh| bltors |.eukotriene B, recept or .anta onl st s, and
| eukotrien& ‘TWL Ef’scgc?'r?hbbql‘?r@ 88’5’5 HEDS:

i nhibitorse, 1uaﬂhﬁﬁ£§1 hfednts s dsRAANGRRI §tea&&@tm &@'&Eéd%&%?bﬂbsﬁgﬂ@%ss
decongestanh@w diuretics, sedating or non sedating anti-histam nes

i nduci bl e § eécaﬁiaﬂems@nd pillsethedasage forms canpalsp gempaise byéering agents.

Hel i cobact L_.é‘peo ?\ﬂ?d

i nhi bitor s%gb%h Eleg 3‘3 ché&%gr@o% mﬁr}l:'JsltE"Eethmet@fr a éﬁsé I ons,

notices i nomemposmom@wmmdattynmwmdmgewm%@grﬁgrd gdgunaapmges he

manuf act ur g C ucts which

reflects appr o@W&hﬁsagencM &ﬁ#oﬁﬁéﬁa?@n&:ﬁi&%&&%l g’oﬁg hunans.

EXAMPLES phhrdrulelnbmmyar audlashntose;g;aealmqsbmrbmolt hennite pbtahe stanch,enabl e

~one of ordinar kill rrake an rese nventi on.
each of th orrggéw%r q Q@Hi R e \ﬁﬁia%BeB%B]% cgﬁﬂjﬁ(faﬂ'\ €ron’

silica gel ed)w:&&xtafmb&ﬂn

ﬁeféefqgsﬁlf gggpnfﬁgl{e” él)pigsaée(fgl tr 812( t?’ll)a.llﬁﬂ3 émYJ-u.lh | tratio gatnolﬁ gégharmyl aceutically

4-[5- (4- mh@@ﬂﬂ@%ﬁo@%ﬂ%ﬁﬁxﬁﬁéﬂs&m%@@%ﬂ% ]contau'un% inert
benzenesul f nam de. This cogp %ch was synthe5| zed as describ y Penni ng
et al, J. en eqmonlwse an theyaxtsuch gs wpter( Sheh gempesitiopecastalami ch i s

'(gggr por at ?;%'t‘? Esesud?ﬁfsew&th% dgfitsSthlilsiihly arld AIPLAdihE dgerds, NWR

Hz, 2H), 7. 39{1659?98*@% ﬂqyomnsamipel@m%%ems 7.15 (d, j= 8.4 Hz, 2H),

45 (4. (b opRaPBTS o8 for Yiinal o resil adminispation o he cgpypqunds and

benzenesul tompasitions of the mventlon, such as for treating pechatnc fever and the like, can
be prepared by mixing the compounds or compositions with a suitable
nonirritating excipient such as cocoa butter and polyethylene glycols which are
solid at room temperature but liquid at rectal temperature, such that they will melt
in the rectum and release the drug.

In]ectgble preparations, for example, sterile injectable aqueous or oleaginous
- suspensions can be formulated according to the known art using suitable

dispersing agents, wetting agents and/or suspending agents. The sterile injectable
preparation can also be a sterile injectable solution or suspension in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3
butanediol. Among the acceptable vehicles and solvents that can be used are
water, Ringer’s solution, and isotonic sodium chloride solution. Sterile fixed oils
are also conventionally used as a solvent or suspending medium.
' The compositions of this invention can further include conventional
excipients, i.e., pharmaceutically acceptable organic or inorganic carrier substances
suitable for parenteral application which do not deleteriously react with the active
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To -a solution of the product of Exanple la (348 ng, 0.95 !

(10 nL) was added over 5 minutes at roomtenperature a m%ﬁéuwo%m
(85 pil, fumng 9099 in acetic anhydride (400 )iL). The reaction was
stirred for 15 mnutes at roomtenperature. The-m xture was poured into
excess aqueous NazCO3. ' The aqueous |ayer was extracted with Et OAc. The
conbi ned organic layers were dried over Na2SO4 and concentrated. The

gﬁ\slledgiomngo%grgg&n%b%ﬁgpq& on sil chﬁgelefﬁﬁllu“ ng Wi tcﬁ‘é tlorexam% e?Ac to
COCL, ) B7. S0ater] s ARG alzona;( %gbfa‘i:l@bﬂs %bifﬂekhﬂeﬁé@?cdls%eiaﬁn 1@&0&3 July

2004 Hz, 2H), 5 (d, | 4. 97
(s, 2H): @Nme(mggnqu@l s@g@e, tal; surfactants srl1c1c acid, viscous paraffin

é‘?‘682 éig ngfﬁéﬁe%ﬂlﬂa&y%&éﬁlﬁ\o%%eﬂdég&ﬁdl%d@Eeﬁoét%zal%ﬂtﬁﬁcﬁ 109. 2,

4-{5-[(Ni tesi@vsyblmhympﬂxy&hten@ps@@oésmnylpyw)ldem@ndghe liseafhele. 2a.

compound wALXEHHHeR FidP koA B Brantobe R SRR, DRG0 105,

(the di'scl agents, eqf., lubiicints remmtpmsadtdﬂhbgts,rwémm ﬂseemulsxfuets,lsaks

entirety), Ie 10. O d6 . 8

ohy .7 B0F W&OS%%C pisséyre huiflets, colpPipg,lavt arﬁl(/%ﬁ spomae 2 575 1,
211); " C Nolbstatfres M&&eﬂﬁ&@vﬁﬂch&lo not deletenously react W1th the active

69. 5, 160. 7, 143. 5, 3 6, 130. 1, 128. 8, 128.°3 128 2 , 115.2,53. 3;

mass spect F4FAPP onparepter mlmqal?n: pasticulariy sp{ rFQf‘ﬂft’f 9f

3- phenyl i sg)a&6hs, g’réféa}abﬁné 1 85 4 {8 BbRkBions, E8WANYS s ? efttikibhs, O-
mol ) was added to stirred solution of acetic anhydr de (2()0 y1L, 2.1

mol ) i n Eexiseplantsg Aqueons suspensions mayyGonkie subrances whichiincrsase the nut es at

'(t)hgn ;ggeg{’%é’tl rrgﬁwmes afgﬁézfémgL sc?c@gﬁ{&g% mi@‘éfm vvas

then subj ecalsdosepsqbidplearat/iov dextram. Ogfionallyh thersuspgnsiph yayRil@yordhin | ng wi th
1:1 Hex:Etﬁgﬁ g| ve the title conpound (65 ng, 57% as an oil. The oil

was disso IR CH2C1Z (5 nmL) and sol vent was evaporated sl ovay over ni ght
at room tenperﬁh&nmp@sﬂgmmefdémedmdrmlmmndrmrumouatswme ting. nmp 47-50

"o et gidgngis ehs dnd oy el s, S pofpgyiion G b0

8161 4, 160]1(‘.}1;111&11&101\3 ehgﬁnéleﬂiﬁﬁwﬁx tafletQpill, ¢ajiule, &@aﬂed&é’leéselw 5,62. 7;
nmass spectf Ll(]Aﬁ -TLS%V, 'fh M—‘%
ation, or powder. The com osition can be formulated as a suppository, with
traditional binders and carriers such as triglycerides. Oral formulations can

90

. include standard carriers such as pharmaceutical grades of mannitol, lactose,
starch, magnesium stearate, sodium sacchanne, cellulose, magnesmm carbonate,
and the like.

Various de]iirery systems are known and can be used to administer the
compounds or compositions of the present invention, including, for example,
encapsulation in liposomes, microbubbles, emulsions, microparticles, |
microcapsules and the like. The required dosage can be administered as a single
unit or in a sustained release form. ‘ |

The bioavailability of the compbsitions can be enhanced by micronization of
the formulations using conventional techniques'such as grinding, milling, spray
drying and the hk; in the presence of suitable excipients or agents such as
phosphohplds ot surfactants.

The preferred methods of administration of the nitrosated and/or

103




Exanpl e 3: 2-[1-Methyl-4-(nitrosothio)-4-piperidyl]ethyl

phenyl i soxazol - 4-yl ) phenyl ] sul fonyl } car banoyl ) propanoate citrate salt 3a.
Et hyl 2-11-nethyl-4-piperidylidene)acetate A solution of n-BuLi (1.6Min
Hex, 58.7 mL, 93.6 nmol) was added to a stirred solution of triethyl
phosphonoacetate (17.5 g, 78.0 nmmmol) in THE (30 tL) at - 78 C under N.
The resulting brownish solution was stirred for 30 nmand then a solution

of 4-N net RiFFgsyled dee2 inhildter corgpapitionssithe parenHE QLG mjaltwaﬁozamed The
cold bath urefor 2
Pour s S Bl B itel i thabitésS b0 Grally DO P ORRlRR T P e (3
107 23 Julprﬁa@ﬂdmﬂmdﬂ#adﬂfhmsuanbmmmm@ammmﬁnﬂmmrdh ed over
Na2SO4. T ev ted,to atfard the title c d.(13.2 g,
0205 ?Eﬁgmkﬁ%%%ﬁ%ﬂg%%a&z topicafy trangiginely of YRR EHA T, §

3. (7301(}_{2 ] 5'Iféd%|1\nln anﬂc% sitforisiof ke p %%%ﬂtm&{%f%xé@b@"') 1.27 (t, ]
59. 5 56. 7 é@r@g’]a&gg 8s gl ugcally@cgeptgglle sEl(té?qms Pharmaceutically acceptable

2- (I - met hYéaiéﬁ@ﬁ&@fbﬂékBiélé hilRAIP iRl s Sl Azﬁpsacﬁh%n@ﬁs BE &Q&sflde Bl e 3a

(13.2 g, 72.01 nmpol) and Benz | mer capt an. (8

pi per i di neP3%88 g nﬁE-‘P’é Oﬁﬂ PO‘EL@'@@:IW@VIEIEde@r% Wﬂmaﬂﬁ@b’l ed to
r oom { eMheikbtale ‘éﬁi mfjn IfERRRE LB RGP AP be VS
ec
oD

extracted wt Et OAC orgam c layers were dried
over Nalsmpanade&@nlamenorgms: fratrean alrgalnid”md .cExainples@é spehii fi ed by

e 0o 8 Rl adide rfhl b o enitet o i orisy KiGARb i M cocrs)
2H)7 12 ZGHgdergmdm, nitsid) carbortié (sylfuricand. ds?hoﬂd:‘ﬁlcld&najthé $ike2 Abpropriéfe (S,

7.1 He, 319 (a%s[uid}g,'g—% P&H%aifg??fﬁﬁﬂ"ﬁ H];"Pﬁﬁ%ﬂa%‘il . Cd%%’é%l%g (E b

sol ution dietdmcmmatb@humamwm@mdw@es &F diguARS i 3suth asBfor r&e}ﬁp
added to af stirred sol utiqgn of the roduct Exarrpl e 3b (11.7 38’ 74
mmol ) in FPERIQ agptis ropionicguesinicy glmen&@ @h@emhhwmtmﬁm and the

M xt ure Wedscosbid, ehRtirdiBE, malei hgﬂf,gﬁ W s added
portionwi se Wi hgstl rring anfil af l\%él pl t'gt feni F\Qz)ou\f"a 10% MeCH-

i n CH2C12 3ndheangio megylic galicyli c,aprhydxfecyhemm,@hnaslafcem, enardlelithambohicd was °
washed W tBaagil) hePdhesiifii HiahBsulfonic, benzenesulfonic, pantothenic,

toluenesulfonic, 2-hydroxyethanesuifonic, sulfanilic, stearic, algenic, B-
hydroxybutyric, cyclohexylaminosulfonic, galactaric and galacturonic acid and the
like. Suitable pharmaceutically-acceptable base addition salts include, but are not
limited to, metallic salts made from aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc or organic salts made from primary, secondary and

' tertiary amines, cyclic amines, N,N"-dibenzylethylenediamine, chloroprocaine,
choline, diethanolamine, ethyle.nedlamme, meglumine (N-methylglucamine) and .
procaine and the like. All of these salts may be prepared by conventional means
from the corresponding compound by reacting, for example, the appropriate acid
or base with the compound.
| While individual neéds may vary, determination of optimal ranges for
effective amounts of the compounds and/or compositions is within the skill of the
art. Generally, the dos_agé required to provide an effective amount of the h
compounds and compositions, which can be adjusted by one of ordinary skill in the
art, will vary depending on the age, health, physical condition, sex, diet, weight,
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CHzd, (100 nl).and the solvent was evaporat ed. The residue 2@ 0

chromat ographed on silica gel eluting with 1:9 McOH CHZCl Z t QPW@ Phe
title conmpound (5.2 g, 50.6% as a solid. 1H NWR (300 MHz; CDCl 9) 8
7.20-7.35 (mult, 5H), 3.86 (t, j = 6.4 Hz, 211), 3.66 (s, 211), 2.50-2.57
(mult, 411), 2,29 (s, 3H), 1.88 (t, j 6.5 Hz, 2H),1.65-1.84 (nolt, 411).
3d. 2 [1-Methyl-4-(nitrosothio)-4-piperidyl]ethan-1-ol The product of
Exanple 3c (7.8 29. 38 mml} was dissolved in THE (50 . nL and, cooled to
T78 € and exgaf of hedystungBonos thirecis .eq%wogﬁs% PIREPEPRFE® sodi um
(2 9) wereaddashdbifitht dyiRanBidtEor QlsbisePRbdical @hdifsn dOtheiputiens thoebie NHACI
5 g) was aa'geg&%bo di schgrge the col or g%d the cold bath was repoved and

anmoni a wasof admpustation, pharmaelegicalronsiderations frgh ke agHRHY 1 B3 pal e

yel | ow 108 . s . @ ﬂa&g ' e
'solution b %%ﬁ%g%%?%?%@@ﬁéhg?nﬁgg re ﬁgg%t |%IH? %@%@?@%&%héﬁhﬁk The
sol i d whi ch drogrieliverysystennis ededyand whethat thercoarpbunsish edministergd 20pas0 i) .

The residue W%%ltrlt ra%ied with MeOH (100 nL) and undissol ved solid was
rermoved by Of RATPEFPBRINAHAR- sol vent was concentrated to 25 ni and

c 3 3 c 3 ntrated HCihe a:_!i_iﬁhnf\éﬁa ?ﬂ_dﬁ(ihitr&ﬁ%d ﬂm@i&?sﬂgtemcox& ﬁlt_tb‘itdrzjorwhe

added via syringe. The resul{ing qQlive_.green solution was stirred at room

t enper at ur @ﬁw%@x‘%lﬂ@é’@r H’sﬁ‘t‘f?‘t‘l’fﬁLb %ffﬁcé‘éfeb‘ha}? ‘E?%ﬁ@ﬁofﬁEW 10%

Na2CO8 (10¢gg}d RHARHNARI ddpndli ot e RaWBS of Fid @BbRIEr Wr kBn&tiNGand X 50

~mL). The conbi ne organl Cs weré€ dried over Na. Sc(l)fl and concentrated to give
u

the titlecenhpdete debyestamdrgl disical techaiques,|i 1 qrenee foHz, CDCl,) 8
e, coor) Sy and Glmaf gl i il Dok Rerflrc, Mlcal Blonifice
4- [ 5- ( Vet hydomsanyhEwy, Oradelh )., 2995; i Breg Eacts Aod Lamparistnssincofpound was
3 scl osur o PR AIEPE T Breh ks AR Ll Mottt ligined oy 1
mp 170 C. bH thiRutd0PadirinistElREknd the &ficusneys of tike diseise o dijordér,3gd - w
749 (1l Ul b B 88 S 02 ol sichi i e pAbhes RSREREEL UM (AP-TI'S).
[ 1- Met hyl - 4- ( ni Theamloahobs it etk dhbeinypRartidchirtiea] Gompobitiontapterinl
o YA e B SRELE o P e Bl "
The usual daily doses of nitrosated and/or nitrosylated COX-2 inhibitors are about '
- 0.001 mg to about 140 mg/kg of body weight per day, preferably 0.005 mg to 30
mg/kg per day, or alternatively about 0.5 mg to about 7 g per patient per day. For
example, inflammations may be effectively treated by the administration of from
about 0.01 mg to 50 mg of the compound per kilogram of body weight per day, or
alternatively about 0.5 mg to about 3.5 g per patient per day. The compounds may
" be administered on a regimen of up to 6 times per day, preferably 1 to 4 times per
day, and most preferably once per day. Effective doses may be extrapolated from
dose-response curves derived from in vifro or animal model test systems and are in
~ the same ranges or less than as described for the commercially available
. compounds in the Physician's Desk Reference, supra.
The present invention also provides pharmaceutical kits comprising one or
' more containers filled with one or more of the ingredients of the pharmaceutical
compounds and/or compositions of the present invention, including, at least, one
or more of the COX-2 inhibitors optionally substituted with at least one NO and/or
NO, group, described herein and one or more of the NO donors described herein.
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product of Exanple 3e (0.43 g, 1.03 mml), and 4 (dlnethylanvnogg ri |ne
(DVAP, -0.05 g) in.CH2A 2 (10 nL) was added solid DCC (0.34 g

The solution was stirred for 24 hours at roomtenperature. The preC|p|tate
which formed was renoved by filtration and the filtrate was concentrated
under reduced pressure. The crude product was chronmat ographed on silica
gel eluting with 1:1 EtQAc:Hex followed by 1:9 MOH CHCl12. This gave the

o (G0 At spcit B barte SUAERRR hOBR Al S b2 bR ) ©
gl ;36396- ﬁl(le/R ((ecgl  terdids, NSA]IBS 3-1gfo 17 yguﬂmse (BALO)AnHUibitdrs) eulistdiénelBNTB2. 42 (s,
143. 0, 133. & %fﬂ%@rﬁstiz@ ée%ﬂi ﬁfaghy&rﬂ%e 931@81@%&?? BgOwislEs 5

41.0, 33. 9. FWM@C3A. iRhibltobs, m%i@a ramhé lasﬂ’d Hiél ts39 2-11
Met hyl - 4- (nltrosothl o) 4- DI perl yI]et hyl 5 rret - 3-phenyl 109 23
July 2004 idessnges enyed a‘%r}qr}- 3@9) témeﬁaugh@b ﬁé‘ﬂfélCSalt

of ' Exanpl ¢ B Wﬁﬁ%&m@éﬁ@. ol il AP BRIRRT o
m.). The g@emnp smlbmmnsmstaekunh:bltoreyaméme like) alevi@6 f6r ddmind&etingtke The
hour s to OB POEREN aRlioacTin e ol Preingd by e SRS B Bl e

crystals. mpgd2 uﬁg&@ méfefaetire, ustidWe(o}%aMﬂceuﬁEﬁbr 81(&0%16&1 gﬂ'gdié.gﬁ( 8. I4t
nu

Hz, 2H), 2- | t
2H) > 50, wige iy néuppmal@afébe ag t«?ﬂmﬁfw:ewgs o A% fcerdwm Exanpi e
4: (2-{1-[(4-Chlorophenyl)nethyl]-5-peARpoEs- et hyl i ndol -

yl}ethyl)nltroox 2-{1-[ (4- C; hl or ophenyl ) net hy 5- rrethoxy 2
met hyl i ndol - ﬂ%ﬁfﬁ%@gm@@mqa@@m %ﬁméﬁm]he ancienagle @® ool ) in
THE (90 i),
terrperaturerof O%Q%T?Ebhﬁgkggﬁﬁ%%é\geg&t%w3% é%{% m., 230
mol ) over examples, flashushromatagraphewes performed on 48 migrorciilita gel Bal@wti um
bor ohydri dey Q%Pge m; A resul ting
in vigorous e rves%g téﬁéngéggéq@%ﬁaﬁt %‘gﬁmé{thgg %ﬁ*ﬁ#&r@a@&
st oppered and al | omebemmﬂﬁmnmudmmtenperature After | hour the
pressure S Vv r ggeneou xture was
stirred fo?@'G h%@&gﬁd%ﬁ}ﬂ Hg“x‘? L?‘Zﬁ% ﬁ@gﬁ'ﬁl §~ﬁ°l?¥582‘§¥m and was
qguenched by addbemgenasulfaiaadde. -

_ This compound was synthesized as described by Penning et al, J. Med.

Chem., 40: 1347-1365 (1997), (the disclosure of which is incorporated by reference

herein in its entirety), Example 14a. "H NMR (300 MHz, CDCL) §7.87 (d, ] = 8.7

Hz, 2H),7.39 (d,] = 8.7 Hz, 2H), 7.33 (d, J 8.7Hz, 2H),7.15(d, ] = 84 Hz, 2H),

6.54 (s, 1H), 4.79 (s, 2H).
- 1b. 4-[5-(4-C11iorophenyl)—3—[(mtrooxy)methyl]-B-hydropyrazolyl]
benzenesulfonamide.

- Toasolution of the product of Example 1a (348 mg, 0.95 mmol) in EtOAc (10
mL) was added over 5 minutes at room temperature a mixture of HNO, (85 pl,
fuming 90%) in acetic anhydride (400 uL). The reaction was stitred for 15 minutes
at room temperature. The mixture was poured into excess aqueous Na,CO,. The
‘aqueous layer was extracted with EtOAc. The dombined organic layers were dried
over Na,SO, and concentrated. The residue was chromafographed on silica gel
eluting with 2:1 Hex:EtOAc to give 210 mg (54%) of the title compound. 'H NMR
(300 MHz, CDCL) §7.90 (d, ] = 8.2 Hz, 2H), 7.41 (d, ] = 8.8 Hz, 2H), 7.34 (d, ] = 8.5
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NaHCO3. To break the resultant enulsion the m xture was nade gcidic with 1IN
HC and extracted with a 3:1 mixture of Et20 Hexane (270 rrL).2 1I’H'(!‘Zg%ani C
| ayer was washed with brine, dried over Na2SO, and evaporated. The residue
was taken up. in a 3:1 mxture of hot Hex: EtQAc (80 mlL). Upon cooling to
roomtenperature, crystals began to form Crystallization was conpl eted by
cooling to -20 C. -The solid was renoved by filtration, washed with cold

3:1 Hex: Et QA 25). He X.25) and dried | o Thj th
Uit e compBandiLg 15 8] 2B RIERH f (e TGt sals, o) £ GoitRrc (300
MHz, CDCL) 6 =

b 2ty ] (cgﬁ"gg_}ja?, ;sﬁzz 1%?86%274(3@1 28173:?%2 14, 1%§ .72812(8d2d 127.6,1275,125.1,

8. 7THz, 1H) . B0RB(F,82H) , 3. 86(s, 3H), 3. 84(t, J=6.5 Hz 2H) , 2. 99(t J 6 5Hz, 2H)

22 é%ﬂ%gf iﬁfﬁaﬁm@%@ﬁ&%ﬁ e e PR B,

N <‘2‘ Brsmc%? Y e g et it ndol @ 110 23
July 2004 To %lﬁlﬁﬁgé'a’@?né sized %@%@%ﬁ%.@f«%ﬁmﬁﬁ#f%ﬁﬁine (1 nL)
was  addedg§Brs3os theRlisclOsut8 ofpitlidh is T rp6rkdd By reéferehté Rere@sinigat ed to 100
Cfor 10 mn then cool ed tq roorr@tagg ature %e nm turestllﬁg rtitioned

bet ween EemietAnExampladl. HNMERGE MSCrde 0ev80H(dcl =8 rOAC (1 X
10). - The ?gﬁfb;w%éﬂggﬂ s:vgmr-%afm SIFRAY4Y 1 SO, % MR P81 ne (2 X

10), dried over evaporated. 'Thi s dave ti'tl e conp ound (170

gy, 87% \AMHZ}DMSQ-@ﬁﬁQ@,bﬁO%t]éﬁ@l@GJﬁ@ & el ,1\?.&&1%8@%12&01 he ngxt
300 W CDC4) 8 7.24 ,

L Vo, VS e ectitl APERS AR 2 S IR 200 7 D) o8 4 T2en

Hz, 2H), 6. 784.dd, 4—152—[(Nm'doﬂy)ﬂ‘téihyl]-3-phenyhsoxazol-4-yl}benzenesulfonanude

113),5.23 2 . 8 3 8 29

1,2 2305 20 o U D 9000000 BB s 1884 dt s?ﬁﬂl&%f”% G 22

)é: )sgz)mlaélnﬁmwmm o difion e L0 ik s ised

i medi at e ?‘B‘F%?? utgs ;thQs tﬁ?ﬁf@%%g%gglﬁhgﬁwﬂﬁ ure

was filter gyl &l %hh&eh&a@iaﬁ@suﬁeawsﬁaﬁﬁdsaﬂm:rmﬁsmwméled by

chr omat ogr aphy. on |I|c gel elutin with_ 5:1 Hex gave-the
title conpb@sdh edsppreparatl aY@r%?’ﬁﬁtqgﬁ@%om&ﬁB‘ withe, 1H -

NVR (300 NTQHM@AC ﬁ: givé thd fitle bompBunrd (8 mg, 57%) as an oil. The oil was
dissolved in CH,Cl, (5 mL) and solvent was evaporated slowly overnight at room
temperature to give the title compound as white crystals. mp 47-50 °C. "H-NMR
(300 MHz, CDCL) 57.96 (d, ] = 8.4 Hz, 2H), 7.30-7.45 (mult, 7H), 5.49 (s, 2E1), 4.89
(br s, 2H); °C NMR (75 MHz, CDCL,) 5 161.4, 160.5, 142.3, 133.0, 130.4, 130.3, 128.9,
128.4,127.2,127.1, 119.5, 62.7; mass spectnim (API-TIS), m/z 376 (MH")

Example 3: 2-[1-Methyl-4-(nitrosothio)-4-piperidyl]ethyl 3-(N-{[4-(5-methyl-3-
phenylisoxazol-4-yl)phenyllsulfonyl}carbamoyl)propanoate citrate
salt '

3a,  Ethyl 2-{1-methyi-4-piperidylidene}acetate

A solution of n-BuLi (1.6M in Hex, 58.7 mL, 93.6 mmol) was added to a
stirred solution of triethyl phosphonoacetate (17.5 g, 78.0 mmol) in THF (30 mL) at -

78 °C under N,.. The resulting brownish solution was stirred for 30 min and then a

solution of 4-N-methylpiperidone (8.8 g, 78.0 mmol) in THF (20 mL) was added.

The cold bath was removed and the mixture was stirred at room temperature for 2

hours. Water (250 mL) was added and the mixture was extracted with EtOAc (3
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2H)707(dJ89Hle)699(dJ24Hle)686(dJ—84H22H§ %?

(dd, J=2. 4and8. 4Hz, 1H), 5. 23(s, 2H) , 4. 60(t, J=7. 2Hz, 211) , 3. 87(s ?@“% 8t
7.3 Hz, 2H), 2.28 (s, 3H); nmass spectrum (APl TS): nmlz 375 (MHO . Anal

cal cd for C9H,,GN2O,: C, 60.88; H 5.11; N, 7.47; d, 9.46. Found: C,
60.89; H 5.23; N, 7.36; d, 9.58. Exanple 5;

1-[3-(4-Fl uorophenyl) 7- (ni trooxynet hyl) (3a-hydroixnidazolo [1, 2-4a]
pyndi n 2-yl nethylsulfonyl)benzene 5a.

1-[ 3- (4-Fi 5@ nYhg Combimpd GBg3nin eXEIaty vere ﬂg}aqiem H&ﬁ@.o["filefogjeﬁmaéu n-
2-yl)]-4-( MEE 0 a
procedure g@%ﬁ@’ﬂaﬁdﬁ%f%tem ﬁ?catlon %509 Sgﬂe di S%Posm%rsza of
which is |ﬁcﬁd=r(§di'ﬁt‘iatl4fwll=éﬂeﬂén 3k98r(bLTFF5hH2T,§0HM23?e 9% (mektafple 15. 'H

3y, 6. g2 s P LT IR IR RO AR (il o8y By il 158 a2 22 (T
ipfgtzszl(AB’lrS o np DA ) W ﬁ3 Jmé ﬁ004 o m.dazol o[ 1, 2- aJpyri di n-
2-yl) 1- 4- (#ﬁt E@ﬂﬁd%ﬁﬁ%@%&ﬁbﬂlﬁ% @%’L%‘@BW%%Yﬂﬁ%etﬁﬁoduct of Exg?/rpl e 5a
(:Z),ég rLTU,40152 nﬂ’th)z raor;@iiﬁ:'?“afl??agnal?(&qlﬁﬂﬁz?ﬂdgjmél)(amibeniylamtap::ﬁ:ﬁ&ﬂdr| de

Enxture wadt %D g%?ﬁﬁr@&“ﬁ @gfé&b“’ﬁlf?ﬁ"%"‘tt‘?q‘ ?m%f 1%319"“’ gdi’ﬁlgture
was then dichle8%o Yadnht éﬂh&eevm&ﬂso%mwm&d Mhd &xé:@q&oi@u?@tw@b

sodi um bi car bonate sol ution and brine, dried over anh dr ous ium sul fate
and concenexaacied withBiAs (3W0mak). dThe warbined ﬁm@ amrwgsm ed gyer

Tl o conphilia i sBLEREweas Fr Rt 8 resifyd o PReiel Bk (200 W
CDC13) 8 8chmngatograp ypnlﬂﬂlqa gel glutingmyith ¥: 9@@3:@}5@1“1@611 tojaffprd: theztsler 56 ( rn 2
3 Lz, G0 4 0l b S e s i
| uoro rret hy [muH:L—SH); K165 3—731 Blaz B pl7t(s, 25%), 264 iy 12ET), 2.46-2.54 (mult, 4H), 2.29
compound wkts PGPS e BRI N1 7 Bev Bl "o (St on Vo o8l 47800
(the discl eeurezQiMmhﬂm Ineétholthiopd- ridyBethand-slerein in its
ﬂal) ' et7y259 Exangl eln7i:160n oﬁd_.usolvgeutgr?aRummum hy gg in e?xa%ge (gi-? mr},'é'é mmor) Wg.ss’
added to a stirred solution of the product of Example 3b (11.7 g, 38.74 mmol) in
THEF (40 mL) at -78 °C under N,. The cold bath was removed and the mixture was
stirred for 1.5 hours. Solid Na,SO,*10H,0 (3 g) was added portionwise with stirring
until a thick precipitate was formed. 10% MeOH in CH,CL, (100 mL) was added
and the mixture was filtered. The solid was washed with additional 10% MeOH in
CH,CL, (100 mL) .and the solvent was evapérated. The residue was
' &u'oma-tographed on silica gel eluting with 1:9 MeOH:CH,CL, to give the title
compound (5:2 g, 50.6%) as a solid. *H NMR (300 MHz, CDCL) 5 7.20-7.35 (mult,
5H), 3.86 {t,] = 6.4 Hz, 2H), 3.66 (s, 2H), 2.50-2.57 (mult, 4H), 2.29 (5,3}1),188 tJ=
6.5 Hz, 2H), 1.65-1.84 (mult, 4H).
3d.  2-[1-Methyl-4-(nitrosothio)-4-piperidyl]ethan-1-ol
The product of Example 3c (7.8 g, 29.38 mmol) was dissolved in THF (50 mL)
and cooled to -78 °C and liquid NH, (~100 mL) was added. Small pieces of metallic
sodium (2 g) were added until the blue color persisted for 10 minutes. Solid NH,Cl
(~ 5 g) was added to discharge the color and the cold bath was removed and
ammonia was evaporated (12 hours). Ether (100 mL) was added to the pale yellow
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(s, 1H, 7.40 (s, 1M 5.86 (q, j = 6.6 Hz, 1H), 431-4.44 (rrulzguulg%ml.B?

(t, j = 7.1 Hz, 311);"C-NWR (75 Mz, CDC13)
8186. 3, 163. 0, 153. 5, 134. 4, 134. 1, 130. 1, 128. 4, 125.0, 124.8,121.8, 121. 0,
119.2,71.1 (q,Jc-i = 134 Hz), 62.0,14.1. 6b. Ethyl

6- ddor 04- (hydr oxynet hyI )-2-(trifluoromethyl)-2]Hdironene-3 carboxylate
Na(OAc)3BH (2.4 g;11.2 mmpol ) was added to a stirred solution of the

product of Exanpl e 6a , 4.5 nmmol)_ in CHC12 (5Q nL) and,thg resulting
sol uti on waslidend Hd m&%@&mb}w& %ﬂi@ﬁfbm@r the sghifion besame @cidif-o AhGas

Payer was. CafEiyasdd sl heeielin Bie, THELINRHIAane Fﬁ%ﬁ%ﬂ?ﬂié’?i
Weglet ﬁrel g(rj fibration Mﬁ@fhedﬁvﬁhﬁt}?@ﬁ)tmﬁhsﬁmmmveds itdeated t 2 teﬁsur e
Etn OAC: Hexazgﬁ’(‘i‘.ﬂg d’ﬁm@ge‘f Cgbﬂﬁ“%ﬁdé‘al&%%‘f érg{swggv\hl te

| SO' | d rrp QSnde@t@raGéd toHSNIVEB ah&Q@nthEatedZHﬂl)(Z mifovisadded. 91)%1!1:6(&01:]0432 3

Hz ;2 H) 1(@2@ 97@3(‘53_%5 a@‘#ﬁf 2'12 ge ggh? JEﬁS‘lEFm& %‘reisl\f/leeé f%ll%%“\] 2004

. 1. 15- ﬁﬂé!ﬂtat o”ﬂﬂlte:ﬁgeﬂme(faﬁzd\ﬁﬁn t@ﬁi@lhen poured onto crushed ice (5 6g)
5163 4 146 /,135. 7,131. 3, 127.7,127.6, 1271. 3,120. 1, 118.

Jc.F = 133 19&’o)Na£SD,ﬂO 5@) svaMdn.ied naésf,h% HEEW% Was @Amcwdsyiﬂhﬁio’é&(?’ NWNHH+)

3, 3 Sy R g 5 o e 02

6- d- dor o- Sﬁtlercdmpmnﬁ)(ﬁﬁtg)ﬁﬂ)%)ﬁségreetﬂmerrM@flOMthE@é@S t,J=

o acetic G gD, BYdetent 1t SRR, el R R e el TRCE s, "

syringe. ngspsyggmfs 48@364.l oned to stir for 5 mn at 0 T. The product of
Exanpl e 6b .n Et 10 nL s then added and stirred -
for 15 min< M@ﬂ%ﬂﬁ ﬁbﬁ?éﬁ%ﬁﬁ@&“ﬁ&% ice cold saturated
NaHCO3 ( 25 rrL) TAE @ d'Rhd Eﬁéméarmsenlb@yﬁf Mest Shlragbadvand dried
over NalSO4. The sol vent was evaporat under re ucqcﬂ,epre sure to afford a

vi scous oi 96 Mﬁrmﬂﬁés@W?Wﬁé H.’ ihichyis dncarperatedipy ¢ £ 8Tt i on
was |eft | Belnhik, i#o"c?@H O%é@mﬂ @xr)ga:vgog@ Mwazqumd

(0.44 g, 77 H- NIVR 1),
7.34(d, 3= 2«3@@1;1&7&5(5&81(&;2&1)7@5&)%; Hﬁa:(l@ﬁsjsiasctsum W%Sm
428438((% 3H), 1.35 (t, j = 7.1 Hz, 3H); 3C-NWR (75 MHz, CDCL)
8163. 0,

3. 2-[1-Methyl-4-(nitrosothio)-4-piperidyl]ethyl 3-(N-{{4-(5-methyl-3-phenyl
isoxazol-4-yl)phenyl]sulfonyl}carbamoyl)propanoate.

To a stirred solution of the product of Example 3d (0.21 g, 1.03 mmol), the
product of Example 3e (0.43 g, 1.03 mmol), and 4-(dimethylamino)pyridine
(DMAP, 0.05 g) in CH,CI, (10 mL) was added solid DCC (0.34 g, 164 mmol). The
solution was stirred for 24 hours at room temperature. The precipitate which
formed was removed by filtration and the filtrate was concentrated under reduced
pressure. The crude product was chromatographed on silica gel eluting with 1:1
EtOAc:Hex followed by 1:9 MeOH:CH,CL. This gave the title compound (178 mg,
29 %) as a green foam. 'H-NMR (300 M¥z, CDCL) §7.94 (d, J = 8.2 Hz, 2H), 7.22-
7.39 (mult, 7H), 4.47-4.57 (mult, 2H), 3.56-3.60 (mult, 2F), 3.15-3.25 (mult, 2H),
2.45-2.90 (mult, 10H), 2.42 (s, 6H); *"C-NMR (75 MHz, CDCl,) 5178.5,173.4, 167.1,
161.0,143.0,133.5,129.7, 129.5, 128.6, 128.5, 128.4, 126.7, 114.9, 60.0, 56.2, 51.7, 45.5,
41.0, 339, 31.8, 30.3, 11.6; mass spectrum (API-TIS), m/z 601 (MEH). |
3g.  2-[1-Methyl-4-(nitrosothio)-4-piperidyllethyl 3-(N-{[4-(5-methyl-3-phenyl
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150. 0, 135. 0, 133. 0, 130. 0, 127. 6, 175. 0, 121. 8, 121.1, 120.8, 118& %8&
=133Hz), . 68.0, 61.8,14; mass spectrum (APITLS) -z 399 (ReNH¥-2004n5
Calcd for Cl4H11CLF306: C, 44.06; H, 2.90; F, 14.93; d, 9.29; N, 3.67.
Found: C, 44.00; H, 2.85; F, 14.83; d, 9.14; N, 3.57. Exanple 7:
2-(1-[ (4-Chl orophenyl ) car bonyl) - 5- net hoxy- 2- met hyl ndol - 3-

yi }-N-(2-nmet hyl -2-(nitrosothio)propyl)acetam de 7a.

2-{1-[(4-Chl h .]-5-nmeth 2 t hyl i ndol [)-N-(2 t hyl -
sul{fa[n§|pmp§{§§ec§%éﬂ%%gﬁaﬁ“y Ay Do NOY R SAIb ol )
Et3N (1.5 ni, 11 cm!aaa gssngOS@Qu%lb INVRACHI 0 2901 Pwls Q%crt%tw roduct

chl oroformate (1.5 added dropw se and e reaction was

al | oned to csftExamRierz@Mmg mpmel) dissalvechin E€A0(0.SmL)\and Me@H (B.4s! urry

11 mol) i B ﬁ%?m?%@eﬁ’%a%ﬁ"gﬁﬁ@#“?%f T n R TR s
war med t o rwahdeaaniedrandihe Sahdvsasdmerbumdueﬁ redhoad pre?Ture fortaheurs v@gi wc[e i and

E an
hashed w ¢ N8 R FSRERURELGERS et hEed Shind BB RE P @l uEPIES0s 115 23
July 2004 HdegmmptHaMMER (300He) UDAL) §8:6 (4, ]resmwgmm:csz-vm (mult, 7H),

w2501 R B 1 R A o LS SNID 2ot e Skt ©

57.67(d, J= E(szugy%/am(mm 8. 4Hz, 2H), 692(d, J=2. 3Hz, 1H) 6. 91(d J= 9.0
Hz, 1 67 d 1H) . 6. 1Q(b , 3H), 3.69
(s, ;D H) e 4J ?lflﬁ&%%orwﬂfbeny méflxli @ﬂﬁhm’f%n\eéhylmoiﬁfze H%s,

6H); mass spectrum( )%htr% 445(447) MN(l O) 7b. 1 2-{1-[(4-Q
| onphenyl ) car bonyl J- 5- rre hoxy- 2 rret hyl i ndol 3- (2- met hyl
2- (ni trosot¥#i o) Br{éﬁ@'%@é?ﬁlﬁﬁf}ya@ @Gﬂ&x}’%rr@ﬁafmd@l-wlkemypl 0. 056

mol ) was di ssoly of t
BuONO (7.5 L, O, O%u{rlmo in. CHZQZ iogl %éﬁﬁﬁh)ﬁgopw@ %Irﬁ@ ﬁ\e?%ﬁl
m xt ur e wadn anlieatkadh tomedmtaint an indernal Emgmtattueef 10wl FCsﬁ'mthlsrsghﬂtmanaib m n.

or oo or ys CoPra BISEEP (46, B Funlf el i FBRITHS 55e f@fRrton ok,
5764(d, J=8 pEekipRiie, so5m(mi bénﬂlyﬂﬁ:rlda, (212)g, G1B4(lol) Wa@ atied U}u&x@i@e over 10
12l g et Al b G s Ao
S pect rum stoppered and allowed to warm to room temperature. After 1 hour the pressure '
' was vented through a needle. The heterogeneous mixture was stirred for 6 hours.
The mixture was cooled in an ice bath and was quenched by adding saturated
NaHCO,. To break the resultant emulsion the mixture was made acidic with 1N
HCl and extracted with a 3:1 mixture of Et,0:Hexane (270 mL). The organic layer
was washed with brine, dried over Na,S0,, and evaporated. The residue was taken
up ina 3:1 mixture of hot Hex:EtOAc (80 mL). Upon cooling to room temperature,
~ crystals began to form. Crystallization was completed by cooling to ~20 °C. The
solid was removed by filtration, washed with cold 3:1 Hex:EtOAc (2 X 25), Hexane
(1X 25) and dried in vacuo. This gave the title compound (4.5 g, 49%) as a white
solid. mp 113-115 °C, "H-NMR (300 MHz, CDCL) §7.24 (d, ] = 8.4 Hz, 2H), 7.06 (d,
] =9.1 Hz, 1H), 7.03 (d,] = 3.5 Hz, 1H), 6.87 (d, ] = 8.3 Hz, 2H), 6.78 (dd, ] = 2.4 and
‘8.7 Hz, 1H), 5.23 (s, 2H), 3.86 (5, 3H), 3.84 (t, ] = 6.5 Hz, 2H), 2.99 {t, ] = 6.5 Hz, 2H),
2.29 (s, 3H); mass spectrum (API-TIS) m/z 330 (MH"). Anal calcd for CH,,CINQ,:
C, 69.19; H, 6.11; N, 4.25; Cl, 10.75. Found: C, 68.98; H, 6.30; N, 4.08; Cl, 10.60.
4b. 3-(2-Bromoethy1)-1—[(4_-d11c_)_rophenyl)metlwl]-5-methoxy—2—methylindoIe
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(APl -TJS) rn/z 491(493) MtNH (1-C). Exanple 8: Ethyl

(22) - 3- (4- chl or ophenyl ) = 3-[ 4- (et hyl sui f onyl ) phenyl ) -2-[2- 23 July 2004

(ni trooxy)ethyl]prop-2-enoate 8a. Ethyl (2Z)-3-(4 chlorophenyl)-2-(2

hydr oxyet hyl )-3-[4 (nethyl sul fonyl ) phenyl] prop-2-erwate This conpound was
synt hesi zed as described in U S. Patent No. 5,807,873, (the disclosure of
which is incorporated by reference herein inits entirety), Exanple 64.

126"C- 1H NVR (300, MHz, , CDC) 8 7.93 1: 75 7. 46
(dd, j =1.78 a(n o ghe/prgducs Ex%mﬁg (@goﬁsagﬁ an%"ﬁ&“ﬁé‘é“*?%?t _
4.01 (q, JaadédPBl% (1?51'1;038?1@1161); Tﬁereéih@ﬁ%:xﬁﬁ’bm&s@ﬁa(eﬁl to36D °c2916m(t j =
6.1 Hz, 3H) . 73C NMR (75 MIdz,

170. 2, 14~ 5nsnrhen eOOiﬂ@ fQ)rqq;g t@m@mwel’ﬁhemtm was partitioned be eon

o400 (R A5 MY RSl e o Sta L R ORIEN U T T )

', 8.67; Sombiheglor mddyasw@emhem&HQ(u 10)beine (35X 10y driedpvert hyi

E ﬁ.zi r goéiyﬂaﬁ%‘r %&S%Lémé#étfg@k sus%&%&é@@?&%hm lgl§£iuco{°) ‘6’111'I clExarrpI e 8a

.(2.02 g, éolikﬁﬁaﬂ ioalstandingHThis rhaRrikl wad 8setlinythe fiexk readtjonmrithadtdedttdropwi se
t t ty | 0%
fum ng i ¢ PREfg 1?%?< ﬁa@“ﬂ@éﬂ Vit SO Tab(d T s 4 52 A0 B G B8 o
sol ution wag, $H),/6.80(BT =2L1E, {H) 6186‘(@9] 8QREI A1) 898 (dd, [wek4 afd §® Hzyashed

of the sol I Satéi‘é%&”?aéﬁiﬁm (E,i Wtk B led T4 Her 20, 28ne: G

Czto glv etltle corrpound(l 82 g, 82 % asavvhlte solid. nmp 127-
HRR |

.128 C. 300 z, CDC1) 87.97 é‘@@ 7.41(d, ] =7.8
o oH) @ﬂ(%ﬂﬂ@rc’pbﬁwl)me@wlh thomgromehlindpige (1 L b4l
2H) | 402(q ﬁﬁéﬂ? 3.09 (s, 3H), 2.76 (t, | = 6.4 Hz, 2H),
0.98 (t, j. ¥L C NWR

168. 8, 147. 6, 145T13¢. produt péﬁxampmél:g(lm 2% 0 @zmn)@l) maggdmsolﬁez@nﬂﬂ@@
105,01, & e b T R S e Bl gt
Found: C, PprReciiitatel Aftbr 20 miN, i 108cticdl mbxduROyasIjltéted throbighGulite £nd
E ﬁIZ% r g;f(s) g]%%.pﬁgp ggy—@ %g{tﬁx (vga‘?s Dy lf:)? %o):?aqggr\éphy Snlsfiica gel eluting
with 5:1 HexxEtOAc. This gave the title compound (90 mg, 56%) as a white
_crystalline solid. mp 94-95 °C. "H-NMR (300 MHz, CDCL) §7.23 (d, ] = 8.5 Hz,
2H),7.07 (d,] = 8.9 Hz, 1H), 6.99 (d, ] = 2.4 Hz, 1H), 6.86 (d, ] = 8.4 Hz, 2H), 6.79
(dd,J = 2.4 and 8.4 Hz, 1H), 5.23 (s, 2H), 4.60 (t, ] = 7.2 Hz, 2H), 3.87 (5, 3H), 3.14 (t, ]
=7.3 Hz, 2H), 2.28 (s, 3H); mass spectrum (API-TIS): m/z 375 (MH"). Anal calcd for
C, H,CIN,O,: C, 60.88; H, 5.11; N, 7.47; Cl, 9.46, Found: C, 60.89; H, 5.23; N, 7.36;
cL9s8.
Example 5; 1-[3-(4-Fluorophenyl)-7-(nitrooxymethyl)(3a-hydroimidazolo[1,2-a]
pyridin-2-yl)]-4~(methylsulfonyl)benzene
Sa.  1-[3-(4-Fluorophenyl)}-7-(hydroxymethyl)(3a-hydroimidazolo[1,2-a]pyridin-
2-yD]-4-(methylsulfonyl)benzene :
This compound was prepared according to a procedure described in patent
- application WO 96/31509, (the disclosure of which is incorporated by reference
herein in its entirety), Example 15. "H-NMR (300 Mz, CDCL) § 7.80-7.87 (m, 5H),
7.40-7.46 (m, 2H), 7.20-7.33 (m, 3H), 6.82-6.86 (t, 2H, ] = 7.0 Hz), 5.11 (s, 2H), 3.04 (s,
3H); mass spectrum (API-TIS) m/z 397 (M),
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9a. (22Z)-3-(4-Chlorophenyl)-2-(2 hydroxyet hyl ) - 3-[ 4-

(met hyl sul f onyl ) phenyl ] prop-2-enoic acid NaOH (6.4 nL of 1. 52§IJ“UZ§§4 g, 9.6
nmol ) was added dropwi se to a solution of the product of Exanple 8a (3.62
g, 8.87 mmol) in EtOH (80 nL) at 0 C. The resultant pale yellow solution
was stirred at roomtenperature for 2 hours. The residue, after
evaporation of the solvent, was di ssol ved I n water and washed with Et OAC

T0% HCL 1 0 SPpred A TAsdion E?‘éﬁ% e B BB TR B Al B o e

Na2SO4 and filtes y],4-§u 2‘; E&-.ztgﬂie sol vent gave a residue that was

recrystalllzedfromEtQAc vet e title c ou 2.79 q, 82
% as a vvhlte Sotysgensign eﬂzfg ectcrf 3@&? 10pe. %%@@Séﬁsaéﬁeg 7.98

d j =7
(7 e 1o (m“ta t?dﬂnu}uﬁéoggﬁetﬂcanh}dﬁdtﬁ?S:i@413:3191‘07)%?611%1%&&@&( (]

= 6.8 Hz, BH26 mNbRT&tﬁsewﬁng@mwasgﬁ@wgdtowarmup’to 10 °C and

61 3 aa. 3, SEEH e Hhous. Bifebuinirds it linndiyiditonis waghed o
(NNHéL' )'.C Awdith c@ldlsamrafadrsoﬁmrﬁ:biﬁﬂ:orﬁtselgﬁuﬁdnahﬂbmm& ovér gthydspus. 42.

F : ' .

(27) 3. (4- BB SRS e ofnRapiy B 1S TREIS 7957808 Fhoxy) et hy!
1251 e )ttt e e o
gi_cet i cganh i G ellgmggraélgegéh%la%ﬂg%dmg ﬁp&UMﬁaml c acid
(0.76 ni, 1cf£4c 8&67-@ 1rzrra m?} 71)2H£} 7@!2556(%@HBM485W56'(1£102'I-17)@53§1 irred

at -12 C for washed with water, dried

over NaZSOZ33r(EIIf2|IIIl ér9§d7 Olli(@:alpﬁrb?%@rﬁ@ﬁ%&s 380 3d2 (5. @HE a residue that

ORI i ot i Wm‘i@ﬁ%ﬂﬁpﬂ%&?%%ﬂ‘m%%'éfﬁ?d

87.98 (d, j 8. 2 Hz¢hromy qaboxylate = 8.2 Hz, 7.27-7.32 (mult, 2H),
Lo swsg%@dg% Wu&ommm&@m@s §a'}'?mxﬁa RO
8172. 8, 150 9, 14This, codfipdurtdgas syﬁﬂﬁesizeﬂ%&ésdﬂ&d? dification WO

127710 S8 s A Bl ) B P, 2
50.87; H, anfiety)NExardpl¥/6-I HENBAR E00 MBLz, CDCL) & 10.39 (s, 1H), 7.79 (5, 1H), 7.69
(s, 1H), 7.40 (s, 1H), 5.86 (q, ] = 6.6 Hz, 1H), 4.31-4.44 (mult, 2H), 1.37 (,] = 7.1 Hz,
3H); *C-NMR (75 MHz, CDCL) § 186.3, 163.0, 153.5, 134.4, 134.1, 130.1, 128.4, 125.0,
124.8,121.8,121.0,119.2, 71.1 (q, J., = 134 Hz), 62.0, 14.1.
6b.  Ethyl 6-d110ro-8—(hydroxymethy1)—2—(tnﬂuoromethyl)—ZH-daromene-S
carboxylate
Na(OAc),BH (2.4 g, 11.2 mmol) was added to a stirred solution of the
product of Example 6a (1.5 g, 4.5 mmol) in CH,CL, (50 mL) and the resulting
solution was stirred at room temperature for 3 days. The solution was poured into
water (100 mL), the CH,CL layer was separated and the aqueous layer was _
extracted with CH,Cl, (2x 25 mL). The combined organic layers were dried over
- NaSO, The solvent was evaporated under reduced pressure and the crude
. materjal was chromatographed on silica gel eluting with EtOAcHexane (1:5) to
give the title compound (1.2 g, 79%) as a white solid. mp 98-100 °C. "H-NMR (300
Mz, CDCl) 7.66 (s, 1H), 741 (d,] = 2.3 Hz, 1H), 7.16 (d, ] = 2.4 Hz, 1H), 5.76 (q, ] =
6.7 Hz, 1H),4.71 (d,] = 5.5 Hz, 2H), 4.26-4.70 (mul, 2H), 2.06-2.10 (br mult, 1H),
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Exanpl e 10: (22)-3-(4-Ch|orophenyl)-2-(2-hydroxyethy|)-N—[Z-gs

(ni trosot hi o) propyl ]'-3-[ 4- (et hyl sul f onyl ) phenyl ] prop-2- ena P July 2894

(22) - 3- (4- Chl orophenyl )-N (2-net hyl 2-sul fanyl propyl) 3-[4-

(et hyl sul fonyl ) phenyl ] -2 _ _ _
[2-(1,1,2,2,-tetranet hyl -1 -sil apropoxy) et hyl ] prop- 2-enaraide To a sol ution
of the product of: Exanple 9a (0.5 g, 1.32 nmmol) and imdazole (0.18 g,
2.63 nmol) in dry THE »L) was _added_ a solution of t-butyldun yl -

chi o 051 | WAd(ot eyt A5 “GrME 75 Mis, GOELL & 560 Mok S sB1ets 150
temperatur go7, 7%% Eéilbtl'zﬂﬂ 1y, 0, 908aens m\m@%ﬁ 59 6eth, M mbAQPectrum

t enperature ours m Xt ure was art | ti oned between

Et CAc and M&M)aﬂz@&ﬂ@@&mﬁemm¢f¢@%mp£ 048 844, 5 Sudhed wi ¢ h
10% HC1, d n y t h
585,01 30 300800k ¢ WbaEIg 8N ypegcaMg gy o0 in Vacuo to give

nmono: di si | as d oam Wil ¢h™” was ‘'used in the next step
‘Wi t hout fukther Egwl |6f-atmb|~&ﬁm&&n@)mﬂhyl]m(mﬂAQfoﬁétﬁyl)-ZH-thema 609
(MN. The entlre\g/n f oam was di ssolved in THP (10 nl).

Bi s( 2- oxo- 3- oxaZHh ) phosphonic chloride (0:70 g, 1.58 mmol) and 4-
(di met Hyl ami no) Fﬁhﬁﬂgﬂﬂ@ 0(346 ul, 3. 6nﬁﬂolﬂrmb)ad‘dedeo adderdaiolutbamnof &eger at ur e.

1) vas aAHEILaRS ur2eL, Hhi aellit PRIASOOBEAR G B sirngs. WBe meeiFoa ot

room 116 23yabalitéwdds stie Fere Min/a0 ‘QIThe oﬂ%@féfEﬁﬁpl@f@t(Ogg,qf@trhﬁtcﬂW vent

gave .a residue that was chro ographed S|I|ca o eluting with 1:1 .
Et OAc: Hex a i EtQAg (1md ) was thena ?W 0pd5 Cas%\'ﬁﬁ?‘%@"foam

oy M (30 tuce B0 Byl gid fareed ﬁ:awco?(b% 5 ol 2 dihiceh vl Brd®,

Hz, M 3. prgars lgyerwas sepazatedﬁpd dgleﬁsa ea quC—I dT@aqiverv_twas esrapgra(tgd 3H),

206 1 g ek ol kit ik Vs e 0,
134. 4, 130ntl). I3e résulfifig solirtion 1was. left ir6d fréezeB @t 420 W3 fdx, 129urs talgive thd
5.5 20 Suiboby iyl bl . TR SR BAT 1T 8, 5
C, 57.79; R34Qdp=2MHzZ,.1¥), 7.29{d, ] = 2.4 Hz, 1H), 5.78 (q, ] = 6.6 Hz, 1H), 5.46 (s, 2H) ,
(4 (et h%% R A XN TR T
of Exanpl e 1808, 13530 18®0, 130891271 25.0, 1211814118 120.8, 118.8, 71.3(q, J., = 133 Hz),

.68.0, 61.8, 14; mass spectrum (API-TIS) m/z 399 (M+NH,). Anal. Calcd for

C,H,CIF,0,: C, 44.06; H, 2.90; F, 14.93; C1,9.29; N, 3.67. Found: C, 44.00; H, 2.85; F,

14.83; C1,9.14; N, 3.57.

Example 7: 2-{1-[(4-Chlorophenyl)carbonyl]-5-methoxy-2-methylindol-3-

- y1}-N-2-methyl-2-(nitrosothio)propyl)acetamide
- 7a.  2-{1-{(4-Chlorophenyl)carbonyl]-5-methoxy-2-methylindol-3-y1}-N-(2-
methyl-2-sulfanylpropyl)acetamide
A solution of indomethacin (3.6 g, 10 mmol) and Ei,N (1.5 mL, 11 mmol) in

THF (50 mL) was cooled to 0 °C. i-Butyl chloroformate (15 mL, 11 mmol) was

added dropwise and the reaction was allowed to stir for 20 min. To the resulﬁng

solution was added a slurry of 1-amino-2-methyl-2-propanethio. HCI (1.4 g, 10

“mmol) and Et,N (1.5 mL, 11 mmol) in DMF (20 I'nL). The reaction mixture was kept

cold for 2 hours, warmed to room temperature and stirred for 1 hour. The mixture

was partitioned between Et,O and dilute HCl. The organic layer was separated and

washed with saturated NaHCO, brine, filtered and dried over Na,SO,.
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m.) was added dropwi se trifluoroacetic acid (129 L, 1.67 mml% 3 %&
this was added tetrabutylamoni um fluoride (385 pL of 1M sofatt¥roPHh THF,
0.39 mmol) dropwi se. The resultant solution was gradually warned to room
tenperature and stirred for 25 hours. The reaction m xture was partitioned
between Et OAc (50 nL) and ice cold 1 % HCL Tice organic- | ayer. was

separated, dried over Na250w and filtered. The sol vent was evaporated and
the residue was chrorrat ographed on silica gel eluting with 5% McOH: CH2CI 2

to gi ve the tltle nfpound (175 ng, 97% as_a white foam np. 62-64 C
" H NVR (300 Bwapo ihesolvent gayea residué which was recrystallized from EtOAc to

PRATAE %mﬁ-‘ ot (1130660} 28 el ghP177-178 °C. HAMR (800,
3.09 (s, 3HMN @ 6'467:@51-785&& 2., 748(3’61(=§'£H)z,2.H)L69(25{d B+ 338, NVR (75

A Tas k. 1?&6%1& J =985 D, 571404.J 7 25700 91 iz 1ED, 60 (gr 4§ 5 63 Fg,
52.9, 44. 7, MI)@%MSQSHMW (5238, 3R26d, J.=0.3 Hi2) 2HI), )42 23H)5 8.361811H), 1L.26 .

27) - 3- (4- yl - 2-

EHI%I‘OS(()thI %%b%%%ﬁ@?ﬁ%ony%%l(ﬁ p-2-enam de To a

sol uti on of 7b.- bGﬂ%[(@ﬂlDﬂfﬂl&@ﬂ)@MﬂﬂEmd eq&-ﬂimahy}nﬂ?&-:}xyl}}u t(:ﬁ3 m"mlj )t
1: 1 McOH: C H2Cl ﬁ%?l} rapw se.a solution o e produc

Io? Exanpl e 10b“te‘%‘§gl]7ﬁ§“ o adﬁle t"’J‘.I"'%QI\/CO—I CH2C12 (2 L) at OpC The

rgstjl Itant tS?I ut i The beﬂﬂn}disngQS{SIm mmﬂm&)ﬁﬁ%gﬂ%ﬂea%s Cgégga;ng

-bu ni

oa ol et esaled o, oA sain Bt of ERHONS (18 uLe0.05s Bl i o pas

further 30 riddeddeopwizs. mmfaeﬁanwmano&@dtearaﬂmothxﬂbaw@s wer e
renoved in vaguo, a,nd th re5| ue was cptg%mat ogr aphed on silica“"gel eluting

with 1:1 Et S YAPoratiqneo tle semppuny %5green
lid np 1 . o
§04{5 (drmJ o 115@ mlé\md_dip@%%@ G 48l ‘ﬁ-ﬂ%%@ggﬂ{f

(mutt, 211) C'%Cla)cﬁ 1ot (d =@53HE 2&!)1?-513(@6(—-05 4E, ZFB, 6284)(631 86-1(Hz, 1H), &85 9
o, 2 G TR B g <R A e AL G Bl WG LTS
127. 6, 60 5, (d96= 64 He, BE3.8.79.(2.6HD); 3.6865 ZHbéﬁZr(a.rﬁfﬂ)Ml?S l@s)sH); magGpettriiniO) |
P e PR RN ey YL (e o) b o ) Py
Example 8: Ethyl (2Z)-3-(4-chlorophenyl)-3-[4-(methylsulfonyl)phenyl]-2-[2-
(nitrooxy)ethyllprop-2-enoate
8a. Ethyl (22)-3-(4—chloroph£nyl)-2-(2-hydroxyethyl)-S—[é-
(methylsulfonyljphenyl] prop-2-encate
TI:us compound was synthesized as described in U.S. Patent No. 5,807,873
(the. dlsdosure of which i is mco:poraﬁed by Ieference herein in its entn-ety), Example
64. mp 126 °C. 'H-NN[R(E}OOMHZ CDCL)5793(dd J=L 75and8.3Hz 2H), 746
(dd,J=1. 78 and 6.7 Hz, 2H), 7.25-7.30 (mult, 2H), 7. 04-7.09 (muult, 211), 4.01 (q,] =
7.1 Hz, 2H), 3.76 (t,J = 62 Hz, 2H), 3.09 (s, 3H), 2.62 (t, ] = 6.1 Hz, 2H), 097 (¢, ] = 7.1
| Hz, 3H); 1"'CNIVIR(?SI\/II‘IZ CDCL) 8 170.2, 145.6, 144.6, 140.0, 139.5, 1342, 132 7,
130.3 129 9 1285,127.6, 61.3,61.1,444,35.0, 13.6; mass spectrum (API-TIS) m/z
- 409 (MH') 426. (MINH,"). Anal Caled for C¥1,CIOS: C, 58.75; H, 5.18; Cl, 8.67; S,
- 7.84. Found.C 58.64; H,5.02; CLBSO S, 779
8b.  Ethyl (2Z)-3-(4-d110ropheny1)—3—[4—(methylsu]fonyl)phenyl]-2-[2—
(mtrooxy)e&tyl]prop-z-enoate
A suspenmon of the product of Example 8a(2.02 g, 4.95 mmol) in CI-ICI3 (20
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4- (Met hyl t hi 0) benzal dehyde (20 nilL, 150 nmol), 3 - benzyl

hydr oxyet hyl ) 4- et hyl t hi azol i um chl oride (7g, 30 nmmol), rret h% J\&'Yﬁ9@4 ket one
(15 ni,180mmol), and Et,N. (21 nL, 150 nmol) were placed in a flask and
imersed. in an oil bath at 80 C. The initial purple colored solution
becanme orange over 30 nun The solution was cooled to roomtenperature,

Et CAc (30 nmL) was: added to precipitate the thiazoliumsalt which was

renoved byf'Itrat he filter cake shed .wi 0 c x 30
- The. &bl Weaeddith 8o b2 mide et R REAath i L, EOFE ve 19 ¢
of resi duen&n@ammwmm&lwwd 03 mitpl.56 1, 24.8 lhesnal)at B0 meoo m),

whi ch upon coqling deposited a solid. -lé-%f soll at ed a gl ass
frit. and wesHiamtaplulonsyasptiredatnld ¢ hepr nﬁgff&\'&ﬁ{%msﬁwg“ 'wash was
deposi t ed wﬁshto_a%&fc@réemlmufa%&maﬂcd9a@1ea%varws@qhu¢mem 72-73 C.

1H NW (300 MHz,  CDC 8 (d g8 4 425 °td, | = 8.4 Hz,

| gH)e » fu r2n 2 (EV&pﬁEﬁt@HzOf)Zhﬁ sqlvgrrt(ga\'je.-aees_ldﬂe ﬂqu)wmsngZ@ fpams:BH) ; nass
ePoe 't M HBlptichCTlogive siine Witpoutil (182 ¢, 83 o6) B pifhite sdfid %P%P'-

1- (4- ( Vet h)lESdeFHMWSG_ amlpl @6113_ )887.1.92(cﬂul m&gHﬁnnLéH),rwJ(cdbd Ieﬁﬁdat nple 1la
16.4 g, 7 0 :
Sori 6 %ro” o 2R TRt 280, %057 b ol 4, S s g B o 43 BB UG Pr 2l o
?\égg t ;‘50; UImer sz)t 209 eplarﬁl),em @Jc 6.4 &1z, DEP, .68 ¢, patll Ha,ssmgﬁeﬁmm_ (??\d t hfeor

S hour o TR CORES sk FEE 10Eh T3 L st B AT dof s o, 124 10288
T rat os 08, SLEVIADOINA.6, ke bedtiuns (APLILS) mEPTLANIHARIOREKD, e
The 1 o5t audot st O o Badb i L EE R, BT 80 S 08 rric g2 B00 L, 20 o)
he S one o parel 1.B0s, 7 Auep s Laver ?.”ﬁé?id”létSTSe“’?ﬁee?f[?Et °

th. Et OAc (50 niy.
\(/:Morrpound ? ; 89 aﬂér '%‘ﬁ@l’h@ﬁh&ﬁ‘& (methylselfonyDplienyilh2aid-c | ayers
were washed with vat glier 0%;‘%,%@? rbﬁ&-&’(cﬁfzfx&ﬁsm”and concentrated to give

additional title conpoun era yield of the title conpound

was. 15. 4. g 9a82%(2@p3-ﬂ£QIMepm vy doyettsd)-3¢BCI 3) S 8.15 (d, |
A e
A4S C, 56.68; HaCHF64 ml. of 2.564,.0.38qy 9 mGolptras8added dfopfyisé & S6olution :
 of the product of Example 8a (3.62 g, 8.87 mmol) in EtOH (80 mL) at 0 °C. The
resultant pale yellow solution was stirred at room temperature for 2 hours. The
residue, after evaporation of the solvent, was dissolved in water and washed with
EtOAc. Crushed ice was added to the aqueous layer which was then acidified with
10% HCl to ~pH=4 and extracted with EtOAc. The organic layer was dried over
- Na,S0, and filtered. Evaporation of the solvent gave a residue that was
recrystallized from EtOAc:Hex:CH,CL, to give the title compound (2.79 g, 82 %) as a
white solid. mp 144-145 °C. "H-NMR (300 MHz, CDCL/MeOH-d,) §7.98(d,] = 7.1
Hz, 2H), 753 (d,] = 7.0 Hz, 2H), 7.29-7.32 (mult, 2H), 7.16-7.19 (mult, 2H), 3.71 (t,
=69 Hz, 2H), 3.15 (s, 3H), 2.56 (¢, ] = 6.8 Hz, 2H); *C NMR (75 MHz, CDCL) § 173.1,
147.4,145.1, 1414, 141.2, 1349, 1343, 131.4, 131.3,129.4, 1287, 61.3, 61.3, 44.3, 36.3;
' mass spectrum (APLE-TIS) m/z 363 (M~Hz0), 381 (MH"), 398 (MNH,"). Anal. Calcd
for C,H,(0,S: C, 56.77; H, 4.50; Cl, 9.31; S, 8.42. Found: C, 56.64; H, 4.44; Cl, 9.40;
S, 8.18.

9b. (22)-3-(4-C1ﬂoropheny1)-3—[4-(ﬁethylsu]fonyl)phenyll-z-[2-(nitrooxy)ethy1]
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11le: 1,(5-Methyl_ -(2 methyl-2-sul fanYl P~PY1) PY~1-2-yi) - 4( rre&%yl suél f@&)nyl )
benzene The product of Exanple 11b (2 g, 7.9 mmol), NaOAc (1 J@’ ¢ nmol ) ,
and 1 am no-2 nethyl -2-propanethiolHCl (1.2 g, 8.7 mmol) were added to HOAc
(15 nL): and heated to 80 C for 3 hours. The reaction m xture was cool ed
to room tenperature and the- HOAc was renoved at reduced pressure. The
residue was partitioned between EtQAc (40 nl) and IN NaZCO3 (15 nL). The
organi c |ayer vwagn Sepafcalcgfl and washed with IN NazCO, brine, then dried
over Na2SO4 and cp(;ncentrat ed. The residue was crystallized fromhot MeOH

(1 24%)2 Gtg gave 6@159;@&1@1 ot teryadect of EsagpleBofl- gfarééonm@ent@ﬁ%dmd _rrp
121 120 C 1085 400 M o ety o i ) 89 0, )
(br, t rzarln) ( nﬁnﬁiﬁ afd ,903’0]%%12111@ ndttic(asid (BHP, mL,EISM(g, lBHEI) mincﬂ)flat(-iz ;GH)I'he mass

spec T . iy

2p( ni t roso@%lug%%g%f@ﬁ%w&ﬁ C}Cl’r?@ m#@f# ?%aéjrfi@dThe
pr"f’zéttﬁf‘é“ﬁém&m“’ﬁ“eﬁﬂ‘&n o m‘“@%ﬁ“&mw O o 1) vas
coo

e, dr BRSBTS AE DRp FTES s o BRIAS BattramEbe L Foelre b tilr ed & o
room t enpeggihid &&@9%@%%5%@&@%& hgyi@iaecsomﬂwm m&eorat ed and

the residue s chro f aphed on sil elutin

Hexane: Et APCLIR7$8 (dghw 824137, 231)n7 40 (d.d =H4.2 ZHD,r?gW B%Kmalt %H&i s r ed

{)r gﬂ&to 'E(?;gl veu'?‘lﬂﬁ? %15@3%0%%%;1%&@3%3%5& C%Séllﬂ%az%ﬁ’f oam H- NI\/R

(300 Mz, (BOdHE, CRCL)SA7E, 150.9; 185.8, MD,7, 2387, 135441298, 1p9.7, B9, H28.1,

315 (5 (ﬂ%” mf%@% 05k sfecii fapk TSy g g e B el 71 5

mz 353 60.1?2‘H3'79N329C18335753 FoundC5087H367N
3-(4-[1- T‘%I %é %f ot hi o) et hyl ] - 2-0x0- 130xazoI|d|n3yI}

ro c 2- (4-fl uorophen 3-14. (niet sul foit
propyl . Z§ 5‘1 (4-fl phenyl)-3-[4.  (niethylsulfoityl)
phenyl}butﬁaznﬁpnam& 3-(4-Chlor h 1)-2-(2-hydxr -N-[2- .
3-(4- Fl uor ophenyl } - 4@?4 (et h?/l0 enyl)z S angxyethzlg xoﬁjertg#% one . This
“conpound was synt hesimisesoshiojpeapyllst (metbabw{onszéemﬁpmmz-sl (the

di scl osure of which gorporat ed by reference herein in |ts entirety),

| act one 11. 165 300 Mz, O)CL,) 5 7.94 (d, | = 8.6 Hz, 2H),
7.51 (d, jlOa.8. éﬂé—(&(ﬂﬂorophenyl N-(2-methyl-2-sulfanylpropyl)-3-[4- :

(methylsulfonyl)phmyl]-}[z-(l 1,2,2 -tetramethyl-1-silapropoxy)ethyl]prop-
2-enamide

To a solution of the product of Example 9a (0.5 g, 1.32 mmol) and imidazole
(0.18 g, 2.63 mmol) in dry THF (10 mL) was added a solution of t-butyldimethyl-
chlorosilane (0.4 g, 2.63 mmol) in dry THF (10 mL) dropwise at room temperature:

- The reSulting white suspension was stirred at room temperature for 16 hours. The
reaction mixture was partitioned between EtOAc and saturated NaHCO,. The
organic layer was separated, washed with 10% HC, dried over Na,SO, filtered and
concentrated in vacuo to give 1:1 mono:disilylated product as a white foam which

‘was used in the next step without further purification. Mass spectrum (API-TIS)
. m/z2495 and 609 (MH"). The entire white foam was dissolved in THF (10 mL). -

. Bis(2-oxo-3-oxazolidinyl)phosphonic chloride (070 g, 1.58 mmol) and 4- .
(dimethylamino)pyridine (0.16 g 1.32 mmbl) were added at room temperature.'
After 5 min, 1-amino-2-methyl-2-propanethiol (0.15 g, 1.41 mmol) in THF (2 mL)
was added dropwise. The resulting pale yellow solution was stirred at room
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2H), 7.38-7.43.(mult, 2H), 7.06-7.27 (nult, 2H), 5.18 (s, 2 3. s,
3H: UC NVR (75. W'U, CDCL) 8 s sy 280l
1725, 165. 0, 161. 7, 153. 7, 142. 2, 136. 3, 131. 4, 131. 3, 128. 6, 128. 3,

128. 0, 1253, 125. 2, 116. 4; 116. 1, 70. 5, 44. 4; mass spectrum (APl -TLS). nz 333
(MT), 350 (MNH)..Anal. Calcd for CH FOS: C, 6144: H, 3.94: F, 5.72: S,
9. 65, Foundtempragre far 23hogsgByaporaon of thg soivenp gayea residue triat was

(et i sui £ SHABRARERSY ot sled ¥t fidps yhiREE BIORLFICUine ShBRE PGE” (1o

mf_ éLhMesolrgglcom O?nETIfFZSg,QY% aga witdteXormo|'H w@m;@pﬁlﬁé?ﬁ@(& ksl ut i on
Xfter 's!toi rrgﬁﬁﬂggE*ﬁ& %%%C%pr?ml@ﬁin 1 é?lrgééhlngt enperat

Z h§7m xt g(r) eg\ggls(t ¢ aq.EHz] TH) 327 (tAHdi5t9 Hg,a]H) BJrer,Qdi, I}g%&M{z,JZH)sS)OMSL &H),l n THF
Cenper at ur e 2R3 e T h8 BB, AL 5 B aBte . O0dREHE G odi um
L7 T IS R s e . a1
Pl oron RS0l A, FOThds 105, 130239 o . 1R 14415 2 baTound

(4 7. 9 QQH& @,‘ﬁ{fﬁ( f?ﬁ)ﬁﬁfS@(hﬂ{‘-})HM(ﬁa}@ MaNh g 5i:%, 6778, Kd, | =

ql;) 07-7. 12 :{mul t=2H), 6.856.91
(rmlt ' 2H) , 6926, 241. Eﬂﬂ;nd C45%29.«(11£6 HN2§006 (s 3H): mass spectrum (APl

TIS) nmz 33 VH, (lﬁé} -
' hydz oxy- 2- [17}0% %ZQT s@%ﬂ MB) F %y?}reﬁ&{f— e@a?@q%%:séﬁagyl dll’)l de
f)fl. %(Ba%l’ é4lgb (13-[0—(methylsplfma$lplm7q plopRwremide® a sol ution of the pr;)duct
and triethylamn °(a§.g o?%@ud%%%(%%% k r)égm :
t enper at ur e milwasaddedrdropaisestifinosmcétioacd (IRAuIal.6F axmol)atféCaflortbis washed

ol vent, - wat ST SR ApRR g o R RS O L s AR R 8 '

Et OAc. Hexanenindl)dirypwisee Thé rdstitantvhstivrtwas gthttuglly 2fifned<toaoam! or | ess oi |,

]E 2:‘ : 8\3lregplf31g > ;ﬂ;aﬁ%raﬁ‘?f?gg%%u"%@mw The reasties pHEWE? PR PREUNEA acet at e
(1.37 9, 26¥wadnBOrEe @0 ﬁﬁl@h&&éescdmll%f@)’rﬁe Ofgdrlicayepwas ydparated,
a8 Y. 7de oqer&a,%fa‘fph&%ﬁ‘%’“ﬁ\ i s 59 Cq%éf‘ncﬁ “s%“f% %5%002”*2 |
g rTH)ul a 931(1)8 & I_li)ﬁgt‘ogrﬁﬁleﬁ@(ﬁlsﬂl(:ﬁ%zéﬂélu With 5? %&31@@1?4:1,6% dive theHiitle 3. 01 ( s,
‘compound (175 mg, 97%) as a white foam. mp 62-64 °C. 'H-NMR (300 MHz,
CDCL) §7.93 (d, ] = 8.2 Hz, 2H), 7.47 (d,] = 8.2 Hz, 2H), 7.28 (d, ] = 8.5 Hz, 2H), 7.16
(d,] =8.4Hz, 2H), 6.05 (t, ] = 6.1 Hz, 1H), 3.72 (t,] = 5.7 Hz, 2H), 3.14 (d,] = 6.1 Hz,
' 2H), 3.09 (s, 3H), 259 (¢, ] = 5.7 Hz, 2H), 1.36 (s, 1H), 1.16 (s, 6H); °C NMR (75 MHz,
| CDCL) $171.1, 14538, 141.1, 140.0, 138.8, 137.3, 134.7, 130.5, 1304, 129.2, 127.8, 61.0,
52.9,44.7, 44.6, 349, 30.0; mass spectrum (API-TIS) m/z 468 (MEL).
' 10c. (2Z)-3-(4-Chlorophenyl)-2-(2-hydroxyethyl)}-N-(2-methyl-2-
- (nitrosothio)propyl)-3-[4-(methylsulfonyl)phenyljprop-2-enamide
To a solution of t-butyl nitrite (0.2 mL of 90% solution, 158 mg, 1.53 mmol) in
~ 1:1 MeOH:CH,CL (1.2 mL) was added dropwise a solution of the product of
- Example 10b (156 mg, 0.33 mmol) in 1:1 MeQH:CH,CL, (2 mL) at 0 °C. The -
 resultant solution was stirred at 0 °C in the dark for 30 min. Additional ¢-butyl
ni&ite (0.15 mL of 90% solution, 118 mg, 1.15 mmol) was added and the resultant
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.163.6,160. 4, 145.9,143.6,139.0,135.6 (Fur-C = 3.4 Hz),

134-3 131.0, 130. 9, 130. 5 127. 3, 115.5 115.2, 64.4, 63. 4, 44. 5, 33 Jdy 2R84 <
spectrum (APl -TIS) mh 396 (M\H,'). (22)-2- (4 Pl uor ophenyl ) - 4hydr oxy
3-[4-(rnet hyl sul fonyl) phenyl ] but 2-enyl acetate: "H NWR (300 MHz, CDCl) 8
7.70 (d, | = 8.4 Hz, 211),77.30 (d, j =8.4 H, 2H), 6.82-6.97 .(mitt, .
411) 516 (s 2H); 4.61 (s, 211), 2.99 (s, 31j), 1.99 (s, 311); CNI\/R(75

Mt S b Wil e bt g8y e Qo e fe it T (0 = 3.9
spect r um (APl tehferatitre for.28G6in{ Wie4)olatil@xwere removed in vacuo and the residue was
27) - 3- (4-Fl h l sul fonyl

ool ate A m xCUOR e”ére%asecbbaaé‘&?tW*S“ e @#étﬁcﬁ*‘%%ﬂ%ﬁ and
o (o af 2 apout Bl e Crp i Al ey el S oA
was dri gg ovep%ég%ﬁoé T893 d'}g%ﬁ#gntsa%ﬁ%gz@7g§éﬁ%%to g%‘gﬁt 1

Té'ﬁ)l ggc?gpmlja)dm Gr.@ly m(rﬁaltoﬁ{)aéwgirltp}beQlHﬂlH()aW]éMHMﬂi) s:ae](t,J

6. 88-6.-91( mul F5911ﬂ§)21&)53@b(§§ &541@12?%%}{232&;111‘37(’526%)0 ‘??’ﬁgfﬁwh% NMVR -
153 9'\/;50 4CDC@D(§164 ,)16314 1144593 1411:5{31393 138.8, 1369, 1345, 130.5, 13023 1290,1276,605,
1.30..0,129. 9565445, %3426&9@55%@%%‘*&1%973 %??@cﬁ%mﬂ “TIS) mz
394 : 114 ) 13, g . -
(ZZ) 4- Ace%yl oXYy- Eelz}' ]I.Lsf)trllgpﬁ(la-r%/a m%mﬂl%-r(rglt&r?;?tslﬁo} ony l))Iz)henlyzl ﬁgﬁ 2- enoic-

acid To a solution of tlmethylsulfenylbenzenfpl e 12d (0.81 g, 2.15 nmol) and 2-
met hyl - 2- but e 2 ?f@th butanol (170 nmL), was added
a 12)1/ 23 Jul yeg%ig) ﬁg@ %lﬁu@ NX@@“ Brl(16253 9 rrrml§ and N?alePO (4.80
g, 40t1 mml% in V\&(Mrzthy(l )hg)zaldﬁhgrd mmLef%ndn% f}ﬁe i ®122 hours at

room tenpera .
di ssol vreTg in %%{ﬂf er. s I utl on%@g ?g ex‘t)l;)act%lg Vﬁ?fket&%é&(cﬁ The
aqueous IayermiaﬂS&mﬂolD,laedEth(ﬂlm%lggtmmo irja Sask and isymarsed.

Et OAc. The conbine Nq,mé%

The residue aftér g\]?g%gafx%'pl on%%@%ﬁ%ﬁuggrysta | zegéb*rrom

Et OAc: Hex: CH2 @hiR. The golutioh weasichbled to ooqpn tenipgratde, BfOAT 139 ndg mswdded, taol i d.
51 b onpreie v hepliet il Ras nole i iy, Tetiye' el otés
2H), 3.08 (s, v@ished withhot EtOAc (2 x 30 mL). The combined mother hquor and w.
were concentrated to give 43 g of residue. The residue was taken up in hot 1:1
‘Hexane:EtOAc (100 mL), which upon cooling deposited a solid. This solid was
isolated on a glass frit and washed with hot 4:1 Hexane:EtOAc (50 mL). From this
hot wash was deposwed the title compound (16.4 g,49%) as a tan solid. mp 72-73
°C. 1HNMR(3001\&[—12 CDCL)57.88(d,J=84Hz, 2H),7.25(d, ] = 84H22H) o
3.2 (t, J = 6.5 Hz, 2H),2.87 (t, ] = 6.2 Hz, 2H), 251 (s, 3H), 2.24 (s, 3H); mass
spectmm(API—'I‘IS)m/zﬂB(MI-I’) Anal Caled. forC,H,0,5: C, 64.84; H, 6.35; S,
14.42. Found C, 64.68; H, 6. 19; 5, 14.24
11b. 1-[4—-(Meﬁ1ylsulphonyl)phenyl]pentane—1 4-dione
. The product of Example 1la (16 g, 74 minol) was dxssolved in CH;C]z (300
mlL) and cooled to 0°C. Solid. 0% m—dﬂoroperbenzo:c acid (37 g, 150 mmol) was
added poruonmse over 5 min., After complete addition the cold bath was removed
and the reaction miixture was allowed to warm to room temperature with stirfing
for 3 hours. The precipitate that had formed was removed by filtration and washed
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(s, 3H); 13C NWR (75 Mz, CDCl) 8

170. 8, 169: 7, 165. 2, 162. 0, 144. 9, 142. 2, -141. 9, 137.7,133.9 (J 23Jdy=2004

Hz), 133.2,133.1,131. 6, 128. 4, 116. 3, 116. 0, 65. 9, 445, 20. 8; nmass spectrum
(API-TI'S) mz 333 (MHOAC), 410 (M+NH41l. Anal. Calcd for C) FOBS.1 /2 H2QO
C, 56.85; H 4.52; F, -4.73; S, 7.99. Found: C, 56.83; H 4.45; F, 5.07; S,
7.94. 12f. 2- Am no- 3 rret hyl 3 [(2 4, 6 t ri met hoxyphenyl ) net hyl t hi ol but anoi c

aci d A suspepgi CH%C Andd il tsarat vashediwith 1M .
(D-penicillam ne : 34 mml) in 11( 150 rrL) was cole to 0 C
Tri f | uor oaceiNaC gdaedmeﬁwlﬂaﬁoz@@ dispprentiaied. 5 period of

5 mn. Then Eeévde%gt éoopw. RIAL B?QWN&@PM:M %&hd%gwtmﬂm@mm-

(137 nL) was withstirrin Stlrrln was conti nued
for 1 hour atq@ecisdayerandftheé mxm:maﬁ@ctactedrwmﬁg@ eﬁﬂ!“*@&ﬁvent

Tours. e o}tk VABIERR i Hivd 8 it CotiBBl B9 ) %ﬁf‘i“*{*ﬂ R T OH Bt e
to give the tombinedanganiothyesOyéregyashed Withawaterbirineedsied over Na,$0uerd( 300
MHz, CDCl) 8 6 10 11 4 3H),
1 o e b S e L,
(80 ) 332”%298%@9&1%);%&543? 40 Blr, BRI SR A FRTRR T
rlrrrm)z”at agd ae, M(SMﬂ t f( [ OLLr 0 ssefg((ijfgirg Cafg:]t
was destroywjﬂi‘éﬁ 331% %m“ﬁgn%r@e @Hﬂatﬁb%g%fs%gé‘@%%m at 0 C gThg .
granul ar whijye plwmgzgmsmyl-tmylp@mmﬂzaﬂmﬁm@mm| in -
CH1Ct2. The conbjned filtrate was dried over Na2SO,, filtered and

evaporated to giv t|tIe 122 23 July 2004 compound (7.6 g, 76 % as a
yell ow oil which m@ gvsmwou)bmmcf(m 6 miol), fangkd-i on.

(s, 2 3. comiet m%wz—%ﬁm%@ﬁé? 025 R molyivtss sdded oAkl mly
- 1.45 (s, 3 Hind hedfad €8 80 &t lfor IRdifrs STeSieaetibr MBtiurd Wwis doled3bGoohd ) . ~12h.
SRR AN TG RE M EVRFE R R
E;ggggt of Eﬁfﬁﬁ&@%&r@@ﬂ@ fﬂmla)ldWNE,@,QIB L) 1R Srghfic Idferheay s.
separated and washed with 1N Na,CO,, brine, then dried over Na,SO, and
concentrated. The residue was crystallized from hot MeOH (S mL) to gave the title
compound (1.6 g, 63%) as an orange-tan solid. mp 124-126 °C. 'H-NMR (300 MHz,
CDCl) §7.93 (d, ] = 8.4 Hz, 2H), 752 (d, ] = 8.4 Hz, 2H), 622 (d, ] = 3.6 Hz, 1H), 6.03
(d,J =3.6 Hz, 1H), 4:24 (br, 2H), 3.08 (s, 3H), 2.41 (5, 3H), 1,55 (s, 1H), 1.04 (5, 6H),
mass spectrum (API-TIS) mjz 324 (MI-I+)
'11d 1-[5Meﬂtyl—1-(2~methyl-2-(mtroso&uo)propyl)pyrrol—Z—yl]~4~
(meﬂxylsu]fmyl) benzene
The product of Example 11c (100 mg, 0.31 mmol) was dissolved in CHCl,
and cooled 0 0°C. A solutlon of +-BuONO (40 mL, 31 mmol) in CHCL (1 mL) was
‘added dropwise. After complehe addmon the reaction mixture was warmed to
rdom temperah:re and allowed to stir 1 hour. The solvent was evaporated and the
residue was chmmataographed on silica gel eluting with 2:1 Hexane:EtOAc. This
gaveald m:xture of starting material and desired product (67 mg, 61%). A small
fraction of this mixture was reacted with +-BuONO to give the title compound as a
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di et hyl carbonate was evaporated and the resultant |ight brown ﬁl urr

cooled to roomtenperature, diluted with CH2CI 2 and filteredddyyel ve the
K2CO3. The filtrate was evaporated and the resi due was Chromat ographed on
silica gel eluting with 1:1 Et OAcHexane to give the title conpound 2.6 g
(32 %9 as a viscous yellow oil ITHNW (300 VM\Hz, C)Cl) 8 6.13 (s, 2H),
6.07 (bs,1H), 4.30-4.40 (nult, 111), 4.25-4.28 (mult,111), 4.03-4.08 (nutt,

| 3. 86 31 =35 HEQHB d SHS
|C_:|)NI\/R(75( , ﬁ?ﬁ%%‘ 15 515@7%} te AR i

' 59. 5, 56. 0, 585 622.(d, D%Sglmlsl).zﬁﬁﬁid hﬁ§§106é&l)r%lg9‘§£@ﬁb ?—E‘P 315,538

Hr 359 {1335 ggc@,d;, I OpOX ropane
t ?3uty| di mt%@p&s{?ﬁ?om? ?6 %r?l?;r : 15 mrgﬁp?‘?)?yissri E i y)p P
addgd dlrop\(/\n752385ﬂ|ple-lfi 5§el4t[n+Meﬂwi- -mmowﬁwstluﬂ %'GP‘O'( 3?60’&:2 Wt h) an_cli_h

i m dazol e : @.’-‘;ﬂ, X enperature e
resulting white gusper?smm‘rﬁi% ?éty Ig{l;z n} e?gfmurerr?or 16 hours.

The reaction mxture (nmhﬂsﬁmm)phtﬂylmt(@m m_) ‘washed with water,
brine, drie ve) SOA ARGEHO AR room
tenperature ?%a *gi ™ ‘ﬁ?ﬁ'ﬁé RWVP%OH%%B@@H%@ ?ﬂ o coI orless

vol atile Ilqwd Tids WiRpoaAE whkizynthy asaiacrﬂmd(mpa;tem 07884764 (the 5

' MR (75 isccestsaf ¥R 5 ”%%s%%e@mq%féﬁﬂ 8 bytlery Rt o

|-[(2,4,6-tr 1mnmnmmomammwmwm=&«mm 751(d,J=85Hz,

Hanoy ) thy ;aaﬁ'&"%ﬁ ﬁf&ﬁ@tﬁ%@?%fﬂ@aﬁ%%ﬁ%i‘ﬁ of oty mg%m
‘s 0I3t |gn 2g)us ensi on !mgvg,ts%o(?ﬁ 1;!‘1?2;.? 1%135 131.3D1286 o e |
;gfﬂtlong Thé28PJ30 e 1532 %ﬁ&lg@éﬁoé‘g‘h M&%ﬁm&n@% was -
-123 23 Jul yﬁ@pﬂ]@ﬁsqegr@g m&sﬁr@nﬂ BOI gsug I—LemFesmsmaﬁieded 16

hours and t hen Yol vent __was evapora ed. The residue was treated with
1:1 Et OAc: vvatc'eﬁléﬁdit‘?n@:@r@mzﬁc SFayer was separ ated. The aqueous |ayer was

extracted wi Et g)'tgzga ?ﬁé{{iﬁ] a&,gy.rj petsaef}-d4 t-h
wat er, dri edtlgl\)/er — and | Iterelgy vapor ati on of '?Iﬁg solvent left a

resi due that was Onethyisulfgrybhesgens silica gel eluting with 5%to 25%
Et QAc: Hexane to glé)%b% h% deide FA0A mds 1M solatibeir THIR,
of dit (s 211), 4.38-

VAR (300 I\E%ZB g 70.2 mmol) was added dropwise toa soluuonof(tﬁgltro&m of%xam lel2a
(4.68 g, 14.1 mmol) in THF (190 mL) at 0 °C. After stlrnng for 30 min at 0 °C and
then 1 hour at room temperature, the mixture was cooled to 0.°C. Additional
DIBAL (30 mL, 1M solution in THF, 4.27 g, 30 mmol) was added dropwise and
stirred for 1 hour at room temperature This reaction mixture was poured into a
solutxon of IM sodium potassium tartrate (200 mL) contammg MeOH (50 mL). The
'aqueous mixture was extracted with EtOAc. The organic layer was dried over
Na,SO,, and filtered. The solvent was removed in vacuo to give the title compound
(4.7-g,99 %) as acolorlessonl. 1HNI\/IR(.’.’:OOMHZ MeOH-d))37.73 (d, ] = 85Hz,
2H), 7.35 (cl ] = 8.5 Hz, 2H), 7.07-7.12(mult, 2), 6.85-6.91 (mult, 2H),4.64 (s, 2F1),
4.62 (s, 2H), 3.06 (s, 3H); mass spectrum (API-TIS) m/z 337 (MH‘) 354 (MNH,").
'12c. (22)-3—(4-F1uomphenyl)—4—hydroxy-2-[Hmeﬂtylstﬂfonyl)phanyl]but—Z-enyl
acetate
Acetic anhydnde (1.33 mL l4g, 14.0 mmol) was added dropwise to a
solution of the product of Example 12b (4.7 g, 14.0 mmol), DMAP (56 mg, 0.46

120



4.11(mult, 1K), 3.93-3.96 (nult,113), 3.83 (s, 6H), 3.80 (s, 311) .3 77 (s,
2H), 3.65. (t, j 6.1 Hz, 211), 3.58-371 (nutt, 1H), 3.34-3.4aJuly2004
(mult,111),1.66-1.96 (nutt, 2H), 1.56 (s, 311), 1.24 (s, 311), 0.89 (s,
9H), 0.04 (s, 611); '3C NWR (75 MHz, CDCl,) 8160.7,159.5,  158. 7, 107.0,
90. 8, 65.7, 61 7 60.6, 55.9, 55.4, 48.3,42.6, 30.3, 26.8, 26.0, 22.2,

20. 4, 18. 4, s |
3-(3- Hydroxyﬁf“(%’gl)l %%ﬁﬁs‘%‘ﬁ%@?é\%}l ;%ﬁy ﬁy"ﬁ&{‘ty_‘@uag%ﬂaafor? 2-one The
product of m@@@@ﬁmﬂ The tRixture WagStirmed [for hheunaﬁ]gaogdtemnqﬁamréﬁﬁb& 0 rrle)L)
h | (4.0 ani so |

'Fl)'hgnor eg ul t a%ﬂé #yaker i’(Sﬁ ‘sﬁé%do%‘fef W‘abﬂ\g&ﬁ#f@%& # g%ﬁ&gﬁ{#rl Biaﬁeo%ﬁ\fé\?

vol ati | es ‘Wek@ag &ﬁgﬁﬁf@&%&i@rﬂéﬁ@ Ritingwith [1:1 t6132 EtQﬁleHﬁsme)w give th@s
chr omat ogr aphed on si : a, gel Iut| n xane 5/o

McOH: C132C12 titly qqimo tgr%'5 f"ﬂ' E’h(’ Efg“‘b‘ me"eﬁzr'% S
oil.. "HNWR lfot h&h%]bt&-—ﬁ@n)a aaatacmutay g
& 5&9@%@ i 330l il oyl
511), 2.80-2 11 3- t 1. 42 6
"C ?\II\/R (75 M%gggm%@a@kstesso 6%%‘@‘08@9’1}%‘?;;”’?&’9% 30 1, (39 oH)

28,01 2SS SREGHRAGSTED 2 G50 alite) 1 AR (S, i) 5 T30 1 fEor
121. 3-(3- Hycﬂrrbk;zpzﬂpﬂaudrl[qsﬁﬁmﬁl')ﬂ-({?n?% @gﬂ’efkml é@ﬂyﬁ f &Qz&l?dl n
2- T iz, B3R

rrrrgln)e |nO o gociﬁj %@ﬁ{%@gﬁ grg%? t?gon of the E?églla%t of
Exanpl e |1er (1634, 1@14eu:ts.sumﬁ.aus)13941,:11556:f (Igu(=134rﬂa),mlaioﬂa@9ﬁ 124 - .
for 20" m ' | ioraTt @%ﬁéﬁ%ﬁ@%nﬁ“#% APLTI2 506 RO ?%%?“ms
chr omat ogr apRadlasrop @grée&xylsu!foﬂyl)lﬂmﬁyﬂbﬁt—ﬂet@l acmt&i% R
L300 Moo &éﬁ%@i@ M?W?#i g1 53800, 730 a00 < B g A, Bigp 57t T

E.rm: L 4%})1) @ua@ ARD)4516 by 28), L6 (S, 251, 199 (s3381), 1199906, 3HE); "G NMRI(75 MHZ80
mu

8160. 2, 653, esc@%%?éé %%@%%ﬂlo 138.5.1367,1347 Qe 30 Bl O

Spectrum(APlxsﬁlsﬁ 21289116M, NB.1, 624262.8/148.3; 20.8;308ss(plfrumAMIT-TIShLd f or
COHL6N2O4S: 4é)1%€1d H 6. 5?)& N, 11. g%sﬂégund C, 43.61; H 6.59; N,

10.99. 12m ﬁmt hyl -1 - (ni trosothi o) ethyl]-2-o0xo0-1, 3-oxazolidin

3-yl}propy[ (ia.- 427)- 4—F1uor heny?-2— 4-(methylsuifonyi)pheny fl4-oxobut-2-enyl
acetylo)W2-(4-fluro henyl °3p met hyl suI f onyl )phenyl ] but 2-enoate
Bi s(2- ox0d-3- oxazol?d | ) phosphonic chloride (0.14 g, 0.32 mmol) and 4

5 ﬂ;“z et hyl ami no) pyx intlicfifé 4PeR pibdud of Bxdiple)12681.81 oBletmbatolparidMHO,46.961
£, 80 mmol) in CHLCL, (175 mL) was stirred for 16 hours at room temperature and
then filtered through a pad of Celite. The filtrate was dried over Na,SO, filtered
-and concentrated in vacuo to give the title compound (0.81 g, 62 %) as yellow solid.

i 'H-NMR (300 MHz, CDCL,) § 10.39 s, 1H), 7.79 (d, ] = 103 Hz, 2H), 7.31 (d, ] = 122
' Hz,2H), 688691 (mult, 4H), 5.45 (s, 2H), 3.02 (s, 3H), 2.00 (5, 3H); "C NMR (75
‘MHz, CDCL) § 1909, 1704, 164.1, 160.8, 149.6, 1439, 141.3, 140.3, 1324, 132.3,
1300, 1299, 1274, 1157, 1155, 62.1, 4.4, 20.7; mass spectrum (APITIS) m/z 394
(MINE,). -
) 12 (2Z)4-Acetyloxy-2-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenylibut-2-
: enoic acid |
 Toasolution of the product of Example 12d (0.81 g, 2.15 mmol) and 2-
methyl-2-butene (28.9 mL, 19.1 g, 273 mmol) in +-butanol (170 mL), was added a
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product of Exanple 121( 100 ng, 0.40 nmol) and the. product of Exanple 12e
(61 ng, 0.16 mmol) 'in THE (2 nL) at 0 C. The resulting sol ues dHly 884
stirred at 0 Cfor 1 hour and then at roomtenperature for 20 hours.
Evaporation of the solvent gave a residue that was chromatographed on
silica.gel eluting with 1:1 EtOAc CHC12 to give the title conpound 68 ng

(70% as a %’oﬁﬁibf 1 afDNL3),PO, (48078, de)Blﬁatdz

213), 7.31 99 7.03 't 2-5 88

2H)) 5 17 %s(lom) ThansséuaegfﬁS@Hnmefl 0&?—1?1 uéﬁnu %“%H‘?fqm ﬁh

6.1 He, le)afte? eéaﬂpoéugéoé i soivehf Jovasiiddivect i HIH'XbulEfés schuién (m:ﬁm 1.95

3 1.85.2.0 t
E,SAPI T mmcs@@racwdm)thﬁﬁgqma%wémw@ Hedt viieh 109 HE) CpEEL" 1T

o %ﬁ‘eﬁ%%eﬁé?&hﬁfa%ony err éfsﬁgi‘:wf@%%%s?ﬁ?g"faa

g 3lzf>aﬁ |(4rglm,sopmmt¢zea [ﬂherreﬂdyé qeﬁa@e: nd&xesovent_w?s reaystalhzaile

B (o o o e IRORITIAERGH 5 BRE AN RS FRAEOMRIERY ERIAR & SOl SRS
Ll et iol i ?’8720“““‘“‘“30@”‘“”‘“’%8’(“‘ O o A e (56
o 0 ue B satn 7 oA s datil, By b ST Bt 5 DL E 1A 2P
;n 2x?5? gy{Nag (Ss:sl*;lri}r;)edmme(at 7% 8518, (UDC 55ﬁomnm97mszatmr 14!931%01419rrnngmure
was dil ut eg 13771 ﬁ?%?@éihf %Edﬁkéi%’gg% i}qizgggt?.géooﬁ

Na2So4, .

e o ot e Uf“m%ﬁ EF DT
DVBO- d) 87§g7§gygo_84Hz 2H), 7.44 (d, | = 8.4 Hz, 213), 7.08-7.11

(nul't, 411) 5 (br s, -2 60 (s, 213), 321 (s, .311),.3.14 (s,
313), 2.86 1%, 1I-2')-AE!1®®-3(IB¢&UHB' ,%ba@eﬂmrh%@m#d thipJipiano GBGP}

81706, 170. 2, 160.
143.9, 141. 0, 1309. ga?i‘é?e?s‘?f%f’fgf apoipo3-psthyl-3sulfanylbutanoig adid (Dopenicillamine)
44 6, . 125 (53 gGdynn6l)in EH,CLIIS0ME) was coeled tafEE: Flinxﬂt(mmcehgsyldr{ﬁ%nﬂw

13b. 4 £l u ]
rret hyI N- ( 2( ﬁ&!ﬁg\ Cft{reggcmﬁ%%epé%%% riod of 5 min. Then 2 4,6-trimethoxy:
car bamoy| } - Zbéniyi aiedldiﬁi 641 Mqﬂhmm(ﬂ; ﬂﬂ?mlérwas adddedadropvdseatdSiCut i on

o 15000 e, 056 B 68 o T Gt 70
nrnol) in G—ﬂﬁniteﬁrﬂp@aﬂﬁ:&. The Sol¥ent Wass zenmylediimgaoyo and thetesiduewasdried i rr ed

under high vacuum for 3 hours. The crude red solid was recrystallized from 1:1:1

CH,CL/MeOH/EtOAc to give the title compound (10.5 g, 95 %) as a white solid.

'H-NMR (300 MHz, CDCL,) § 6.10 (s, 2E), 3.84 (s, 6H), 3.76 (5, 3H), 3.40-4.10 (m,

© 3H), 1.69 (s, 3H), 1.23 (s, 3H); mass spectrum (API-TIS) m/z 330 (MET').
12g. 2-Amino-3-methyl-3-[(24,6-trimethoxyphenyl)methylthio]butan-1-ol
To a stirred solution of the product of Example 12f (10.5 g, 32 mmol) in THF
(80 mL) was added dropwise lithium aluminum hydride (1 M in THF, 64 mL, 64
1mmol) at 0 °C under nitrogen. The resulting solution was stirred at 0-°C for 1 hour

1 and then at room temperature for 2 hours. The excess reducing agent was. -
destroyed by careful portionwise addition of Na,50,#10FLO at 0 °C. The granular
white precipitate was filtered and washed with 30% methanol in CH,CL The

" combined filtrate was dried over Na,SO, filtered and evaporated to give the title
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at 0 Cfor 15 min and at roomtenperature and then for 15 mn_in the dark.
The residue, after ‘evaporation of the solvent, was chromatoa?alBM@Q 0%n
silica gel eluting with 1:1 to 2:1 Et OACCH2CI 2 to give the title.conmpound
60 ng (35 %9 as a green foam np 37-38 C. "H NWR (300 MHz, CDCl) 8 7.80
(d, j = 8.3 H, 211), 7.35 (d, j =.8.3 Hz, 211), 7.04-7.08 (mutt, 2H),

6. 85-6. 90 (rﬂé&ﬁ &H)(?é‘k 9@"/'2%5& f1d v, oibwRErh (vas wskdl)for tie ikt 6&ep WEHOWR 95 (s,
3H), 2.04 (s 3M 1

170. 5, 164. 2 fy@@egpmﬁﬁﬂm é\ﬂ&@?g( N%BC&BG% e, 349(S6rn, 381 s,

133.0, 131. 2, 2 , 2.93-2.98 (mult, 1
115. 8, 65' . 4, %3)13]%#39'“?43 @ §§g 213%@3? er'rg%gmts]geg;nr um (,API (I'II'lLS) }rff)z 493
(M NO, 5231434 3H), 580 (@Mas@p&ﬂbam (API-TIS) m/z 31

(a-11 vor opnelt) ST AAERAREL B S iRl dy Y bt 2-

2-[ 1- Met hyl - 4 (nigneosot hi 0) - 4- pi peridyl ]Jethyl (2_2Z)-3-(4-acetyloxy-2 (4

mob) P Gger 2 47 n%m”&&éé@&é@@%é@i‘f“ﬁ%s&;@?@%9@ SR8 e e’

L

product of ByadRkeo @.6 &) .28 unol) was h2afet atd 00 YCfdr 24 hours. Excess
t t hi 0)-4- d | ot d

hopl 1 cat i@@ﬂ optd ﬁmva?a%%%éﬁ#%‘%e%v&ﬁw?@ﬁ%@sﬁ&mﬁ%@kd

ref erence hego&obmi ﬁamﬁnaﬂﬁﬁﬁ)th and Filteréd ﬂcﬁ-zngave&héx,ﬁ@pl'jheand

4-(d t hyl d 3 7 | CH=Cl.z
tegrpla?:t u%leaﬁniﬁr‘:‘&) Ye%géﬂﬁlﬂggﬁg ggi‘ﬁﬁeﬁ s %"?‘F@@ra@}e“(r%% O'?‘Er%e f or
The combi nea i sl BOG Blidlelo ¢ ﬂgghgeggﬂﬁggggmmg@?mhv@caﬁf O et due
s s “dri v | si du
after evapor@li-llgi'r p 309 Mbiz, cRCL)A §- 1315 8@¢%@Fﬁ:ﬁh§§) M&# f‘E‘a\l gﬁﬁ)'el uting
th 2% M . | .
W %uﬁ m};ﬂmg(ﬁmﬁlm,wadsﬁﬁsmﬁmgsm (6 3H £8P oil. |

"H NUR (30

glé)7 gi 9426(3931{1 80 (s, 3E2)C ] @’) %(158 11%3 9Q94Q65¢z
gllj .2.15- "&94@5%(00% i?*#%%? ?&3( nas(g?g-pectrum(i EiLS) n z
549 (MNO) QMBI YH4) . 126 23 July 2004 Exarrpl e 15:

(22 (5 ok oy AR ol = )
(32)-4-(4-Cnl orop‘.lﬁlty &@Mhhmymdmyg)lwmml)mdrym(SGM)was
e oDy B R e BT P i 2 o
- imidazole (7.85 g, 115 mmol) in dry THF (50 mL) at room temperature. The
resulting white suspension was stirred at room temperature for 16 hours. The
reaction mixture was diluted with EtOAc (200 mL), washed with water, brine,
dried over Na,SO,, filtered, and concentrated in vacuo at room temperature to give
the title compound 28.5 g (98%) as a colorless volatile liquid. *H-NMR (300 MHz,
_ CDCL) 53.74(t, ] = 5.7 Hz, 2H), 352 (t,] = 6.5 Hz, 2H), 2.02-2.06 (mult, 2H), 0.90 (s,
9H), 0.07 (s, 6H); “C NMR (75 MHz, CDCl,) 8 60.6, 35.7, 30.8, 26.1, -5.2.
125,  4-{1-Methyl-1-[(2,4,6-trimethoxyphenyl)methylthiojethyl}-3-[3-(1,1,2,2-
tetramethyl-1-silapropoxy)propyl]-1 ,3-oxaio]idjn-2-one
R NaH (0.84 g, 35.3 munol) was added portionwise to a solution of the product
| -of Example 12h (8.03 g, 23.5 mmol) in dry DMF (25 mL) under nitrogen at 0 °C.
- The resulting suspension was stirred at 0 °C for 20 min to give a brown red
solution. The product of Example 12i (7.14 g, 28.2 mmol) in DMF (7 mL) was
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(the disclosure of mhlch is incorporated by reference herein |n Its

entirety), Exanple 63. 'H NWVR (300 Mz, CDC4) 8 7.96 (d, j E!”'EZPE4 2H) ,
7.40 (d, ) =83 e, 2H), 7.30 (d, j = 8.4 Hz, 2H), 7.07 (d, | = 8.4 Hz.
oH), 4.03 (q, | = 7.1 Hz, 2H), 3.45 (s, 2H), 3.10 (s, 3H), 0.97 (t, | =

7.1. Hz, 3H); mass spectrum (API-TIS) mz 377 (N1 CO), 423 (11TH ), 440
WMNH{ ], 445 15b 2 rom)l 1 thane
§ B:E Jy| di met %@ﬁb ?‘Eﬁd’?‘té"%%%fiﬁ"‘ﬁﬁ" ‘{M‘ﬁé dﬁ%@&\%&) Xdded
dropwi se to @aé @baﬁarafedoflhé 1ésifne wee tea kel withd - DEtCAdweerl andathd organdazol e
(9.81 g, 144 }‘2 i n dr TE(E éSOnL at roomte Y"%&‘ The esul ting
whi t e suspe]‘?é’% a&é%?"gi‘%éfif fuee ﬁi’?re‘ﬁﬁ%‘?’gﬁﬁtn‘gf Li-":1 eThe
reaction m x¢sthBineWsgatit Phads Wdrh washAE wiB DR atte) drid®ePa@INNBD) anatiifered.

brine, dried over Na2 % filtered and concentrated to vacuo at room
t enper at ur e Evapgraton pbthejspivent lefiasiduethabwgs coromatagraphed oasilicagel i qui d.

2M 0. 80 (s gpe Ty gl TR B Hegl e thelile cofgiid 6.2 (G1) &5 4%
63. 7, 605, 33 white fearnl 'H-NMRI306MHz, KGaCLY3 6. 11 (s, 2H), 4.38-4.42 (mult, 1H), 4.05-

hyl -
te'lt\/tra;rrgt hyl [ﬁ%f‘i““lpt %gétg?%%@d&?@i( %ﬂgxaztﬁt Bi&ﬂ]'?é@%h qug[ﬁ(%]?é-i)ggﬁ%&t %“
O o S g U R Do PR o 3,
| | @ 2 O1d¢ 3 BPEui?
;gfﬂt |t |Ogg Th5877, 407,01 908, 657 p6107,6016, 55 9,155.4948.3 £36,808)026.8, 260,202, 104 1814, was
added dropW| and stl rred ure for 16 hours. The sol vent
was evapora Mﬁﬁsf‘? W th 1 1 Et OAc: vvat er and the
gaga?lhg Lg%\g@@ga e i e Le \/vaslh-ls 1 vvater ried oi\?ng}\laOgCSO
and filtered. Th B@%HG%O% 1%3856510& P%g withywater (4
chromat ogr aphgy, ;SHén%l {4 03% ﬂﬁbole%ﬁ%%ﬂﬂﬁx‘ﬂﬂﬂy E(Ii@nﬂl V?h& he

&nfﬁlo%ﬁ
title conpound as_ a white foam 1H—NNR(300M—|z 1,) 8 6.12
(s, 2H), 4. 3esul sghnqnmstlme@@twomtemm ford by Thaivelatilgsrerg g3

gls—l) 9|i|) 3 93( & atga)to %.]yego@oii”’g%é %@@ﬁw@% %t%ph% (s,

8160. 8, 159. 78i lica g chitimgvih 19080 AeBlgneio 5% MEOB TR, togivesthedles,  47.5,

264, ( M26 0. &fmPourtd 14 @6%SasEpite yettbid 5L "B-RIMETSh MBES EDHT) 62304 85) M Z -
(mult, 2F), 3.50-3.82 (mult, 5H), 2.80-2.95 (bs, 1H), 1.83-1.89 (mult, 2H), 1.78 (s, 1H),
1.42 (s, 6H); "C NMR (75 MHz, CDCL,) 5 160.5, 65.8, 65.4, 59.2, 47.2, 42.2, 30.1, 29.0,
28.0; mass spectrum (APL-TIS) m/z 220 (MET'), 237 (MNH,"). Anal. Calcd for
CH,NOS: C, 49.29; H, 7.81; N, 6.39. Found: C, 48.99;H,7.71; N, 6.04.
121 3—(3-Hyd;oxypropyl)—4—[l-methyl-;l-(rlitrosoﬂﬁo)ethyl]-1,3-oxazolidjn-2-one

' To a solution of +-BuONO (1.67 mL of 90% solution, 1.32 g, 12.8 mmol) in

CHLCI, (10 mL) was added dropwise a solution of the product of Example 12k (1.4
g, 6.4 mmol) in CH,CL, (16 mL) at 0 °C. The resulting green solution was stirred at 0
°C for 1 hour and then at room temperature for 20 min in the dark. Evaporation of
“the solvent gave a residue that was duomatographed on silica gel eluting with 1:1
EtOAc:CH,C, to 5% MeOH:CH,CL, to give the title compound 0.98 g (62%) as a
green oil. *H-NMR (300 MHz, CDCL) § 4.61-4.66 (mult, 1H), 4.36-4.46 (mult, 2H),
342-3.75 (mult, 4H), 2.30-2.45 (br s, 1H), 1.97 (s, 3H), 1.96 (s, 3H), 1.74-1.80 (mult,
2H); *C NMR (75 MHz, CDCL,) § 160.2, 65.3, 63.3, 59.3, 58.8, 42.3, 29.8, 254, 25.0;
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15d. 3-(;-Hydrox)rethyl)-4-(1-methyl-I-sul fanyl ethyi)-1, 3-oxazoal i din-2-one .
The product of Exanple 15c (14.9 g, 29.8 mmol) was treat ed wP? HulzPes (11.8
m.), phenol (11.8 g), anisole (11.8 nL) and finally trifluoroacetic acid
(147 m). The resultant solution was stirred at roomtenperature for 1
hour and then the sol vent was evaporated to give a yellow oil which was

.'ch t X t Anal. B¥cd £
(l\:/brC]?ImCch)%rlat spacthinl (LTIS) s 1o MENDY, ”491‘&““6 43% "“f""”“‘a‘F‘e "Tow o L
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spect rum. (APl - TL e)cem@(yz'beé-(lmr)henxns"rkéh(m&tlmlsglfomﬂmhenﬁ&b%@?mafmH NOBS:
C, 46.81; H 7. 26%]9;!0 3-(2
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mn in the dar The. residue after ev ﬁﬁi' on the SO'@’%\
chr omat ogr aﬂm%ﬁh@@ér%‘ %‘Ini?ﬂaﬁ‘ére&ﬁ’f EE&mEP-E Vgé)t gave
MO | CH2A 2 flidiie\MRat Whs Elrontat6 SRR Bn 8ilica eI aﬁuwiggél EgDAETH)CL to
'H- NVR (300 Mz, CDCL) 8 4. 70-

3.77-3. 89 (rmgetheﬂ#eccsnmuedéﬁqgﬂﬁ%még%@geé& ’ @‘ék@g%%)@c

NVR (75 MHzz 319 [ SPGRult,
spectrum (API 8@31ﬁ9 ﬂHﬁSlE"ﬁl\%] ng ﬁ?é%%%()&mt na %%;fl’ cd for C8H
N2O4S: G, 41?16)251 (s, 2&)0‘253-&-571m@6 443 (mAHR4:25 (6] 56, NHz2k8)g 3.64=¢
32)-4-(4- I nyl } but
(32) . (4 O LRI ST GRIE NI I s o *“g L Qﬂzfﬂﬂ*‘?omse
to a stirrciH) di86t2.06(nuilt,258); mnassspectom AR, mf3§93 N@) 623 B 1 B0 |

t he product anple 15e (36 ng, 0.154 mmol) and

4- (di met hyl a yridine (19 ng, 0.155 mol) in CH2C12 (2 nL) at 0 C. The

resulting s lbpmqsljedﬁ W&Z)-M4-ﬂ1mtophe@l)33-ﬂblrmt&ly2-3@ﬂfhgetliﬂG?A(mimStahm)t hen at
W th crpciz(s ). mndaBriBamby At bR PReben I PR IR
filtered. ThiBar eiﬁpﬁﬁﬂmrophm%merN&«mﬂ\}m& was chromat ogr aphed
Orrg (glol%l) Cgsggl el %fan?l ropy amoﬁfﬁ [gfiz pi\er?yl]tplngila- IR ig 69
Bis(2-oxo-3-oxazolidinyl)phosphonic chlonde (0.242 g, 0.55 mmol) was
added to a solution of the product of Example 12e (0.18 g, 0.46 mmol),
triethylamine (0.62 mL, 0.45 g, 4.4 mmol) and 4-(dimethylamino)pyridine (56 mg,
0.46 mmol) in THF (6 mL) at room tempeérature. After 5 min, 1-amino-2-methyl-2-
- thiopropane (85.6 mg, 0.55 mmol) was added. The resulting mixture was stirred at
_room temperature for 16 hours. The reaction mixture was diluted with EtOAc (50
mL), washed with water, brine, dried over Na,SO,, and filtered. Evaporation of the
-solvent gave a residue that was chromatographed on silica gel eluting with 2%
- MeOH:CH,CL to give the title compound (189 mg, 83 %) as a white foam. mp 45-47
1 °C. 'H-NMR (300 MHz, DMSO-d,) §7.44 (d, J = 8.4 Hz, 2H), 7.44 (d, ] = 8.4 Hz, 2H),
7.08-7.11 (mult, 4H), 4.95-5.05 (br s, 2H), 3.60 (s, 2H), 321 (s, 3H), 314 {s, 3H), 2.86
(s, 1K), 1.95 (s, 3H), 1.33 (s, 6H); “C NMR (75 MHz, CDCL,) § 170.6, 170.2, 160.9,
143.9, 1410, 139.8, 132.7,131.3,131.2, 130.6, 127.6, 116.1, 115.8, 65.5, 60.6, 46.5, 44.6,

n
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green solid. np 40-42 C. '"H NWMR (300 MHz, CDCl,) 8 7.96 (d,

2H), 7.39 (d, j = 6.6 Hz, 2H), 7.28-7.31(nult, 2H), 7.04-7. %’?Je%ﬂop‘* 211),
4.69-4.73 (m 1M 4.01-4.47 (m 211+2H+1H), 3.98 (q, | = 7.1 Hz, 2H),
3.42-3.50 (nutt, 1H), 3.37 (s, 211), 3.09 (s, 3M 1.96 (s, 3W 1.93 (s,

3H), 0.93 (t, j = 7.1 Hz, 3H); "C NMR (75 Mz, CDQl)

8170. 7, 168. %934591%?1@11%5&%&&&&%@ r@ﬂfk o 0,128. 6, 128.0, 126. 9,
65.4,62.6,61. 3, 61.3,59. 1 443,37.9 6 nass s%ectr ( API
TLS) mz 6a§b( M@H%Eh%mmyésﬁlwmtﬁlﬂﬂﬂ&me diojprepbo, s2:

ﬁ 22 132 a. ggrbghl\odr‘f}-g-@-(t%(ﬂl Er:ﬁérlt%ﬁpﬂeglyﬂﬁroﬁ@éﬂ?l ac@tat@z 40; H, 4.98;
3- Met hyl - N([4(5ffetmlu@orphbhw®b@<aﬁbumf9®%pnbm 3%} mgnwﬁngnol)m

N {[4 (s 22?%%“—‘@‘1% %9&%%?“@"’1%&%#&?? {egprictot Bgmple 19a (163
‘trunet hoxypleg, atO EC I\?Endfmebulhn g green solution was stirred
3-1(2,4,6-tri hen hi 0] but anoi .epar,ed. a scri bed
i n pat ent aﬁﬁﬂgbg&r’ﬁ \égélq‘gf@;;’irt 8 B&Eﬁ‘rf@r $Q%H g %ari i

i ncor por at eqGediiiué %ff&i@ﬂ@;ﬁarﬁﬂéﬁbﬂtﬂe%oweﬁt wzislchﬁimato lom dilica gel @huting 3. 37
nmmol) was added to a &&éolutlo of . 4-(5- metéj

3- phenyl i SOM%F‘JZFD)ZF])M% 'sEﬂWﬁ tifle qobp mg R DA ST Tal | ey
et. al., J. fhdl. nihsrss4d, "HANMRBOOMHz, ke, ) %80 @EPEQ}S)HZ\'\&F{FU:JSS(df {

ted b h t t t
4~ i ot ny1 o B4 D o7 08 (amly 2, 688 90, 098 e, 62505 Ay | on

t d u o] doc RAVIR MHDEPHE
0 ol ) 8 G, 2o o c%.@%“‘*‘i‘r’l?’%%@? G MRS MHEED(R S0 06 1 e

for 3 hour 4708nt64sD 160937, héh6,139:8,%33.0033 5.2, 118141395, 13k 127651 1B was

wih 11 B OBEEAN81 BB, B3 &7 ?@‘%@%@%ﬁ%‘%"?&'@@%ﬁ‘ G white

sol i d. rrplm),ma(MH*a;Ism {MNH3J00 MHz, CDC1l) 8 9.98 (s, 1H), 7.93 (d, '=

G e Bl dd b e S 5, (2
M_—Iz CDC1) 8168. 8, 167 (®flh6iogthehyD-H{41@bethylsalofyl)Fikery]THaf-2eridase 9,
126, 7,125 614, 5400y i Shodo el Bl G L T s
3- Met hyl - N- ([ 4- (Emﬂshdnyh-aatmm&ﬂ't bulﬁaqi)pﬂm& ylaitehgngasel f onyl } - 3-
culf anylbut snam - The plodlct o EXamplec 67 (0 & B BogallB e
solution of the product of Example 12e (0.21 g, 0.53 mmol), 2-[1-methyl-4-
(nitrosothio}-4-piperidyllethan-1ol (prepared as described in Patent Application
WQO/025776, (the disclosure of which is incorporated by reference herein in its
- entirety) Example 134, 0.132 g; 0.64 mmol) and 4-(dimethylamino)pyridine (33 mg,
© 0.27 mmol) in CH,CL (5 mL) at room temperature. The resulting suspension was
stirred at room temperature for 16 hours then the precipitate was filtered and
- washed with CH,C1, (10 mL). The combined organic phase was dried over Na,SO,
and filtered. The residue after evaporation of the solvent was chromatographed on
silica gel eluting with 2% MeOH:CH,Cl, to give the title compound 13 mg (4%) as a
| green oil. "H-NMR (300 MHz, CDCL) §7.76 (d, ] = 8.4 Hz, 2H), 7.28 (d,] = 9.1 Hz,
- 2H),6.94-6.98 (mult, 2H), 6.81-6.86 (muilt, 2H), 515 (s, 2H), 4.42 (,] = 6.7 Hz, 2H),
1300 (s, 3H), 2.68 (t, J = 6.8 Hz, 2H), 2.30 (s, 3H), 2.15-2.43 (mult, 8H), 1.93 (s, 31—1)
mass spectrum (APL-TIS) m/z 549 (M-NO), 579 (MET).
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to a stirred solution of cysteine (1.1 g, 9.07 mmol) in TFAé@S m_) and t he
resulting pale yell'ow solution was stirred at room tenperat & duiy8P04 hour.
Crushed ice (-- 3 .g) was added and the mi xture neutralized with
concentrated NHAOH (8 m.). The aqueous m xture was extracted with Et OAC (3
x 25 nmL). The conbi ned organic Iayers were dried over Na2SO4 and

o e or | Attt 8 A HALR SR Grdrfapndiil TR @A |

"> 138-140 C. ' b NVR Gd@fylybiat3.eRaicackl 8. 15 (d, | = 8.3 He, 20).  7.30-7.40
g;fg' SRALPE 57 (&2)-4-%&&0%’06%1%&)-il_gtho%y::grgbo(nirl);th’-1' 37.(s, 611); "CNWR
b1085 1675 161, oy BullHy il S2enlc 438, 8, 128. 7, 128 4, 128. 1,

114. 4,52.0, 0.0, 32 11.7 SS S r.u 9%73

3- Met hyl - N- ([ 4- (@%GWPO@T‘%WQWF‘?@G%HQO;@A& %Mﬁ ?&?%W%@

g 2: b{ f—%ﬁt 2:‘ gﬁa%%ﬂ%fwﬂws é&goﬁfted'@réf%teg&élﬁ:gﬂﬁﬁ@@ﬂﬂﬁe? () agSH ;rgﬁd
&R0 F (MW, C&D@éﬁ%’%ﬁ Jxa%ﬁé«%@d 3

?/gg:l angLZ)IH;m%%G gl_ug 7@;%” g.ﬁqz PN b% Dg=at VR, ban, 3146 m n

under nitrogen’ ??U\X/a't %2?@ added and fheéf;goduct was extract ed

i nto Et OAc ((&x2ZH), 311N (s,ﬂiﬁ QPG el eﬂlaﬂrbﬁﬂ)m
concentrate 0 residue on silica eI elutln

W th 1 1 Et @ma@twﬁﬁ% n@ound (0.32 g, 75% - ag a greeng
foam 'H NNRR&OQ-M@\OWQ)Z-&&H%)@SL-S&BWQPOWM = 8.4 Hz, 2H),
7..28- 7.43 (nol tgtilé%%%\yl&ﬁmosﬁgne (%1 5%, ifﬁi mﬁ@l} m'd:?%’fi]@(so%b was G - NWR

(75 Mz, CDCl)
6,161. 1, 137: ﬁde%dﬁpm&m&mﬁ&zbm&tﬁmmmAMm:ﬁm) and4sidazole

A I 0 ool s ang o
B e iy —
conmpound vvag 2 M%@ R%égﬂl H}/"‘Pé%W'Fé%‘l‘ QPMQ&%L éﬁ%ﬁé

herein in i ?‘?&gﬁ??‘rd&?’“?““*m ﬁmf’sﬁ‘fw‘“"‘ LAk gH s tleyoieonce
7.89 (d, j @%gr@i% 5 qoigﬁqss %FB‘KB&% @%&% WIQ)SR%/BZI (s,
IM 3.87 (s, 21%)‘,')3, MWS,QEECGIGJ(QWF’CM @II’BEZC'D&E, 17b.

5- (4- Chl or opheny 4SUI famo henyl )pyrazol e-3-carboxylic acid
stirred mxt@i?r%rftﬁ”)F5 @%& %ﬁ%@b@ti/%?'ﬁarrpl e 17a (9.75 g, 24.9 mol),

15c.  4-{1-Methyl-1-[(2 4,6-trimethoxyphenyl)methylthio]ethyl}-3-{2-(1,1,2,2-
tetramethyl-1-silapropoxy)ethyl]-1,3-oxazolidin-2-one
NaH (1.6 g, 66.7 mmol) was added portionwise to a solution of the product
of Example 12h (15.3 g, 44.9 mmol) in dry DMF (50 mL) under nitrogen at 0 °C.
The resulﬁng. suspenswn was stirred at 0 °C for 20 min to give a brown red
_ solution. The product of Example 15b (12.9 g, 53.8 mmol) in DMF (10 mL) was
added dropwise and stirred at room temperature for 16 hours. The solvent was
evaporated. The residue was partitioned with 1:1 EtOAcwater and the organic 7
 layer was separated. The aqueous layer was extracted with EtOAc and the _
combined organic layers were washed with water, dried over Na,SO,, and filtered.
The residue after evaporation of the solvent wgs' chromatographed on silica gel
eluting with 1:1 EtOAc:Hexane to give the title compound (18 g, 80%) as a white
foam. "H-NMR (300 MHz, CDCL,) § 6.12 (s, 2H), 4.38-447 (mult, 1H), 4.09-4.21
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aqueous NaOH (1.5 N, 60 nL), and TEF (200 nL) was heated to reflux for 5

hours. The reaction mxture was concentrated on a rotary ev%%é'l‘&tzgw The
residue was partitioned between Et:OAc (200 nmli) and 2N aqueous HC1(100 ni).
The organic |ayer was separated and washed with water; dried over Na2SO4,
filtered, and concentrated to give a solid material Crystallization from

o T e B s Sone TR i B B0 3 ol Y

7.7-7.6 E $60.8,1162.7
(AP TLS§ mmagﬁhzs? 54511? @95(3,%}@ éokl%s,sﬂhi) CM&?&NH—IQ,IJD)CLW ,168.7y um

- et h sul fan ropa

2- et hy! pr od&Ra) 1065, 8896 9;@2%1; 5|6r9 éﬁw@rﬁ e B det B2 18
added sul fur1 a1 o} bﬂ qr‘k‘%: he reaction m xture was
stirred at %gogo"?’or % ours ter cooI| o room t enperature, the
vol atil es wdbé. e%@rﬁ)ah@&yethﬁl)':ﬂdétmeml-yﬁu’gafwletw1)‘113'°X320hdm'2‘0f‘e

1, 1- di met hyl 17.5
o a5 Mol vadRR PLOdNG bR RV 1 EPOW P AABIref iR with i GRS LT
added sl ow ynL)Aphmol:{llS g),rag:sale (1 0.8 m & )eanlchizallyr triffuoroacetioarid (@47emldd xt ur e

Erone.The dltardtig solfps walitihed e (emBetine 1061 hIRLatd iihec ™ 1"
vol ati | es wgbRenewapevacrdtetico gival e’lRmBoﬂwlidI%vasﬂ\tdmatb gtdphed omsilicad as a

e o ihine ol g
2- 17

| ETZ'[ 4)’g 4&”'4IZ§)€59§; a8 aﬁ@czézls.;\cgvgﬂ. Ii)f-m Mgﬁ%@ﬁ%&gﬂz?ﬁ c

mol ). The Sdac3? W‘Wo@'@ré 4Ry Fréﬁ?azi-%F ItSe A4 E5mi nut es

and the vol gl &S NMR{7SNEEL) 3 160\6366.2, 68,0, 45@4018.9 47, ‘29042758 gme.&% of
the title conpound as a_darK 17 (s,

reen oil.'HN
211), 195 ( bspeatrym{ALY @m@nﬁemm@@ﬁg ?‘Gmécéqdﬁf’f 03§7€ 2
Met hyl 2- (m%r@s&t?g@)ﬁ /| Forind4CCAR, rgglyqqyfq) 651(4 sul farmyl phenyl)
pyr azol e- 3- car boxyl at’e a'stirred sol'ution of the product of Exarrpl e 17b
(3.78 g, 10.16emdH2-Hy exymwdtl—mﬂlgkh@ptr@sqm)e Y%Blfé-oxamh - -one

b L 1 T e e st gt
in DVF (80 rdBLCIAZ8 ade)emas addedidropwisea s(oﬂ.m‘tm of the product of Example 15d (3.88
g, 18.9 mmol) in CH.CI, (58 mL) at 0 °C. The restlting green solution was stirred at
-0 °C for 1 hour and then at room temperature for 20 min in the dark. The residue
after evaporation of the solvent was chromatographed on silica gel eluting with 1:1
EtOAC:CH,CL to 5% MeOH:CHLCL, to give the title compound 3.7 g (84 %) as a
green oil. ‘H-NMR (300 MHz, CDCL) § 4.704.74 (mult, 1H), 4.41-4.52 (mult, 2H),
3.77-3.89 (mult, 3H), 3.44-3.50 (mult, 1H), 1.99 (s, 3H), 1.96 (s, 3H); "C NMR (75
© MHz, CDCL,) § 160.4, 65.8, 63.9,60.0,59.3, 48.1, 25.7, 24.8; mass spectrum (API-TIS)
m/z 205 (M-NO), 235 (MH"), 252 (MNH,"). Anal. Caled for C;H,N,0.S: C, 41.02; H,
6.02; N, 11.96. Found: C, 41.30; H, 5.87; N, 11.68.
- 15f.  (3Z)-4-(4-Chlorophenyl)-3-(ethoxycarbonyl)-4-[4-
(methylsulfonyl)phenyl]but-3-enoic acid
DCC (32 mg, 0.155 mmol) in CHCL, (0.5 mL) was added dropwise to a
stirred Sc;lutiotl of the product of Example 15a (66 mg, 0.155 mmol), the product of
* Example 15e (36 mg, 0.154 mmol) and 4-{dimethylamino)pyridine (19 mg, 0.155
mmol) in CH,CL(2 mL) at 0 °C. The resulting suspension was stirred at 0 °C for 15
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m., 20.0 nmmol ). After being stirred at roomterrperature for 4 hours, the

m xture was diluted with EtOQAc (200 nL), washed with IN HC12 MY@PO"'drled
over Na2SO,, filtered, and concentrated. Chromatography of the residue on
silica gel eluting with 1:4 EtOAc: Hexane gave the title conpound (0.20 g,
4% as a green solid. np 153 C (dec). 1H NWR (300 M—lz DMSO-d6) & 7.88 (d,
j =8.6 Hz, ¢ .The ﬁat’d&ﬂasaﬂ)ereaaﬂﬂ (s,
11, 3.32 (ST 3 &%éﬁlpelﬁa@lggngzgfgﬁ%}d ( I-TFS) 495 .
Anal . Cal cd washed@dﬂm&ez(sm)wh@@ ned ogganiqphases weye oyer §a,

RO ORAR tL o A IR EV%?%%%@? g&?ﬁf‘? bias B FrodaiSpapr s

[ (n.itroxy) nilidaygel eloeing withe L ByEHDAZ:CHAE emog:.pm@d @gag (70%) as a

e ot W b WM cneerss -k oo

199 /10331, (Mge( E]Xscslmrmpf?zsmmmﬁt rzmcvr@gmvmuuyzm;mﬁem&(md&&n in

R i g 0 B S
HIMICUGIMHZS

6 0 2 B
164, 3( r1nt31 g) 3105%(5% 196 €3k, 299 %, 51, (DI | BRD;

13706, 135. 8, @Qh]ss 1@1416&@915!? 1,349.3. Y5 6. 14915 439411346, 130,Q, 138.6,128,426.9, 44 -

, mass spe a? 5@’4244453543%7193@52 251 13.6 ; mass spectrum (API-TIS)

:lh(4 Fl gor?ptw{i%)- - )’1 rreth sulfon§ ).pheny l:ﬂlz g rogy@%mncsﬁg e dd d
e produc Q/ﬁ) fm%!‘&l ‘adde

Al Br3 (140 ng, t R t 5.86) sP9fkor 15

m nutes and hen cd t% 55?1% i@g Frog!gg?al:ﬁ?urga%?es MSQ?QHS poured. into

ice cold wibampladid mm&mwﬁlmwml-m@ymmwmew Hsulfenydl-dte (2
Xx 50 nL). The conbi n? éﬁ’&ﬁﬁﬁ%%(washed wth water (2 x 25 nL) and

brine (1 x 25 nl), over nd filtered. Evaporation of the

sol vent gaveléa.r @Wﬂql%dﬁé(ﬁanehph&pﬁmyﬂmyawmyﬂpw&adf@qﬂh%ﬂ? 4o

silica gel eluti h 5% net hapo to e the title conpound
(15 1, STe0p. " KRt Sap Ry DR ey ydbyddptiae 0 OV e comod

h2 (m : H, 7. 35(d 31N&sz12§ﬂ2,4ﬁ-%mtﬁ¢ﬁyphﬁtﬁ)ﬁmﬂtyﬂﬂ\mhuﬁﬂmc&dﬁ@wﬁ$d as LRVB
Z

4- ({5- (4f1 ud %H&?ﬁ%ﬁﬁ%%%ﬁ%ﬁ@%ﬂ%%?&ﬁﬁ 32 23 July

2004 pyri dazineyigoried Yy)refendii@ terein in its entirety), Example 1a, 1.05 g, 3.37 mmol) was
added to a stirred solution of 4(5-methyl-3-phenylisoxazol-4-yl)benzene
sulfonamide (prepared as described by Talley et. al., J. Med. Chem. 43, 775 (2000},
(the disclosure of which is incorporated by reference herein in its entirety), 0.85 g,
2.70 mmol), 4-(dimethylamino)pyridine (0.1 g) in THF (30 mL). The resuiting
solution was stirred at room temperature for 15 min and then solid DCC (084 g,

" 4.04 mmol) was added. The reaction mixture was stirred at room temperature for 3
hours, the solid was then removed by filtration. The filtrate was concentrated and
the residue was chromatographed on silica gel eluting with 1:1 EtOAc:Hexane to
give the title compound (092 g, 56%) as a white solid. mp 138-140 °C. "H-NMR

(300 MHz, CDCL) §9.98 (s, 1H), 7.93 (d, ] = 8.4 Hz, 2H), 7.25-7.42 (mult, 7H), 6.20 (s,

| 2H), 3.92(s, 6H), 3.83 (s, 3H), 3.79 (s, 7H), 2.54 (s, 2H), 2.45 (s, 3H), 1.20 (s, 6H); °C-
NMR (75 MHz, CDCI,) 516838, 167.3, 1610, 1585, 138.0, 136.1, 129.8, 129.7,128.9,
128.7,128.4,114.5, 105.2, 91.1, 56.1, 554, 47.3, 43.8, 29.0, 21.1, 11.7; mass spectrum -
(API-TIS) m/z 611 (MH").




The product of Exanple 18b (210 ng, 0.61 nmmol) was dissol ved | anh grous
DMF (3 nmL) and then KCO, (336 ng, 2.44 mmol) was added. To tﬁ? ?Qé tion
m xture was added net hyl 4(brononet hyl)benzoate (140 ny, 0.61 mml) and
the m xture was stirred at roomtenperature overnight. The reaction m xture
was dil uted with water (25 nl) and extracted with ethyl acetate (2 x 50

.215) m_;l’he a ri ed oveirlalqt %l}ﬂ{éngﬁg aE@l-@gl)f) ﬁylﬁglfgla%l B v

and S0 | vapor at | vent gave a
resi due that was Sqiian}'mwdeol um chr omat ography on silica gel eluting

e oo e s R 4 ) B i
CDCI 3) 58. OZ(mastﬁ'rai-mlﬁht)m of 8fsteind G381 H19072higolVindPFA 6 miand théfesiting =
7.8 Hz, 2 7..32 Hz, 211 5(t 8Hz, 2 6 8.,2 2 43
(s, 2H), H, %@le %hb I%?rbgai%t{rr#& (robletﬁmﬁ dfg: l%e&l#_‘rush 'c:,l'zmelQ §

8166. 7, 164 Y 8s ddedlaA{H &ehﬂ&hﬁe%ﬁhﬂkﬂe%wﬁh@ﬂc&tﬁﬁgdmmi & &3 Fhd 30. 0,
129.9,129.0,128. 3, 127. 8, 127. 4, 115. &E% aZ i Thmass sggctrum
(APl -TI'S)) naque@gguvm.rewafgatracte wi Al mL). The combined organic

4 (4. FI'uOr 0DRgEN drer uk e S0is NBSORin@ohlfikd gk the title compound (0.4
(met hyl sul fon gphenyl) hydroxygyrl dazin 3-one T e product _of Exarrpfe 18c

(190 ngy, O. ag Hpschindlhe ne#&@pehf{qwmﬁ further
ol ution wa M}Pbﬁéﬂ% ﬂﬁ_ﬁsmb pﬂf{f
3nd(l;rI nltroS%n aJt:&rrg)gp el?l S'[lﬁ;e]lacfleactlon %Og(ture was s\gf?jr@cejd at or 30

m nut es and Zﬁ@ﬁ@t(mn&eméﬁ?e(ﬁaﬂﬁ} 8-49(sr3H) 2109 (ai(1ED, 1.37 (sn6H); IJt(ff'fb«i?t/lﬁlﬂﬁlched

th | t 12 2
W Eh e Col gt o R M B D, 50 ' it U L
25 L) and tHeid, G210p42.@)32r4, NbZ;30Ass spectpun {APHAIS)] miz 31 {MH 3t gave a

S ret ot AR AT N Ry

col orl ess foam nnitidsbii6ybutihandideNVR (CDCL) 8 7.86 (d, j ='8
7.82 (s, IH,

7.34(d, J=7. 9Hz, 2%‘%9%% Sz%éﬁﬁé“éﬁ)%%ﬁtﬁwdﬁfl%“%fﬁgﬁdﬁfs 5
Hz, 21), 5 T 1ezﬁb(o4gf>593mmaloﬁnc3,@§(5(mL)%M&EN/RJQSQCBMO CDCl )

8164. 4, 1 1
138. 8, 1372, 1@@”’%?2%'5146% ﬁﬁsﬁﬁﬁﬁwﬂ\e@%ﬂtmg olive green solution was
115. 6, 115. 3, ﬁﬂr@dﬁﬁosn%nq:m uﬁué{ﬁtm caiczwéé'i M)“;age

oo onbe T e o e o] e itk e
was dried over Na,SO, and concentrated. Flash chromatography of the residue on
silica gel eluting with 1:1 E6OAc/Hexane gave the title compound (0.32 g, 75%} as a
green foam. 'H-NMR (300 MHz, CDCL,) § 9.38 (s, 1H), 7.96 (d, ] = 8.4 Hz, 2H), 7.28-
7.43 (mult, 7H), 3.22 (s, 2H), 2.52 (s, 3H), 1.98 (s, 6H); “C-NMR (75 MHz, CDCL)

- 8167.8,167.6, 16,1.1, 1374, 136.2, 130.0, 129.8, 128.7,128.5, 128.0, 114.4, 53.6, 48.3,
27.8, 11.6; mass spectrum (API-TIS), m/z 460 (MH").
Example 17: 2-Methyl-2-(nitrosothio)propyl-5-(4-chlorophenyl)-1-(4~

_ ' sulfamoylphenyl)pyrazeleé-carboxylate _
" 17a. -Methyl S-(4-chlorophenyl)-1{4-sulfamoylphenyl)pyrazole-3-carboxylate
This compound was prepared as described in Penning et. al. J. Med. Chem.

40, 1347-1365 (1997), (the disclosure of which is incorporated by reference herein in
its entirety), Compound 3a. mp 186 °C. "H-NMR (300 MHz, DMSO-d,) §7.89 (d,]
=8.6 Hz, 2H), 7.6-7.4 (m, 6H), 7.32 (d, ] = 8.6 Hz, 2H), 7.21 (s, 1H), 3.87 (5, 3H); mass

130




The product of Exanple 18d (30 ng, O. 065 mml ) was Wssotvea in . anhydrous
ethyl acetate (0.5 nlL). In a separate flask the nitrating mi 26 ok zﬂé
prepared by addi ng successively acetic anhydride (472 ILL, 5.20 nmol) and
fumng nitric acid (137 L, 3.25 mol) at 0 C. Fromthis mxture, 65 p.L
was added to the above solution cooled to O C. The reaction m xture was
stirred at @p&tfum (APIHRHunAESI2MAdHGhenched with mater and t hen extracted

\llamrlt Eeet gﬁld tatj_ &edrhﬁg’f%ﬁ%gvapor a?%ﬂe‘gﬂ@he soI vent - avdgcghr \évg;[ SLe
th?t was lourl f i eekﬁureﬂmmummﬂﬂhepmductbélioamplhrlﬁwéﬂ&;g HmEoll5 mm t hi ck
5.5
o, 171 o) as Matgps NROBP(S Ny @ 8T #ﬁﬁﬁ@ﬂﬁﬁ(‘ﬁﬁ%ﬁ% ks %@tﬁm@g YORs. 0 |
f886azH§1 2|‘ﬂ-|§ fz%&ﬁn(mme wabd@ntéhtrited-ofl aQotdry eldparator3Thé desiflue was . 41
(. 26 °"% porglonatherwgonBOA: @h@m@%mﬁ@?ﬁé@*@; T sedie iy
1 bengene. 1 %1% Sepaidomd bndhdl e L ‘ome T o o1 ?f(r)ledS-
}s/ol ution of cancematgd tQSW}{Béﬁ]é %ﬁt?fi(f’rl-e (Eaklgz%’-l e’tﬁ‘%“%@%?k@ 8foo ni) |
under N. at flméa]hgc mpRanda8g, W@%%&mnemunﬁ@m@‘ﬁm THF,

210 nL, 0.2 sol ut on was heated to refl ux for hour. s, oled to

0 C and thmda)‘ﬁﬂﬂ%@\nlﬁﬁ%ﬁ?ém {19 -0y, ﬁﬂmgﬁé&ﬂﬁsﬁé‘%l ry was

treat ed. WI ‘?ﬂ{ﬂm%%( é/ stlrred at "‘room
t enperature ove was e aporated ffomthe mxture, and the

resi due was 1&gt raaheth}nbﬂ{sh]faﬁylpmpa@zl-d 300 nlL). The corrbl ned organic

N S,
af for et kalfur mon (3] esaction amik ot e
o S A A o o bl gt
(75 Mz, CDGhNaBidt vME{(ﬁl-a&ﬁetﬁ LB 3xGathyIRdidal fard )

é?SZO[QO(E_MFKZ%B@Sngﬁgwm API-TJ W&@Hﬂﬁﬁ%@gﬁhﬂ xture

- (4-met hyl t hijaeRT) Jvad adE86d Yon: aA&éﬂéﬂrﬁh paprdonvtemperature for T hows éheit i on of
O MEC T N R O R
EtOAc. The organic extracts were dried over sodium sulfate and the volatiles were '
evaporated to yield 12.8 g (71%) of the title compound as a colorless oil. "H NMR
(300 MHz, CDCL) § 3.44 (s, 2H), 2.25 (brs, 1H), 1.63 (s, 1H), 1.36 (s, 6H); "C NMR
(CDCl) 73.3,46.3, 28.3.
17d. 2-methyl-2-(nitrosothio)propan-1-ol
To a solution of the product Example 17¢ (4.4 g, 41.5 mmol) in CH,CL, (50 md)
was added t-BuONO (5.5 ml, 41.5 mmol). The reaction mixture was stirred at room
temperature for 10 minutes and the volatiles were evaporated in vacuo at 40 °C to
give 4.6 g (82%) of the title compound as a dark green oil. 'H NMR (300 MHz,
CDCL) & 4.17 (s, 2H), 1.95 (brs, 1H), 1.90 (s, 6H); °C NMR (CDCL) 70.5, 57.7, 25.1.
17e. 2-Methyl-2-(nitrosothio)propyl- 5—(4-ch10ropheny1)—1-(4—sulfamoylphenyl)
' pyrazole-3-carboxylate
To a stirred solution of the product of Example 17b (3.78 g, 10.0 mmol), the
product of Example 17d (1.35 g, 10 .0 mmol), 1—[3-(d1methylan:uno)propy1]—3-
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23 July 2004 (1.5 Min cyclohexane, 2.66 nL, 4.0 nmol) dropwag. é r 30
mn, a solution of 'HOREt (0.32 mL, 4.0 -mwol) in-THY (1 i) 20d4y#4 and
the reaction was allowed to gradually warmto roomtenperature and stlrred
overnight. The mxture was poured into 1 N HC (10 nmL), and extracted with
EtOAc (2 X 20 nL). The conbined organic extracts were washed with

sat ur at ed v and concentrated to

give an off %%Q&W?Bﬂg‘ n% %g{?\l%’rzrﬁgéﬂsl%ﬁo fi&%(ﬁSLOf ‘this-solid and

2- hydoxyet h thldﬂ-@rtamﬁﬁo oy eidlina{10 rﬁﬁ)qﬁmvﬁ-'l()}o L) viEsGid dei3riethylamine@aPed t o
fl d f

i ssol ved 1 riks 2h8 el oA bl atrte ol oR: Fenpearie ok bp S S Rice

filtered, aWﬁgﬂgﬁat‘ﬁg{ BOAJ (290 1855), tdshetborith I HCIpga i) @ded bverl Na SO gel

el uting with Et OAC to gi ve two regioi soneric pyrazo|es as,an mﬁie arabl e

mxture (0.fHtergd, arggrpoatratedy Sheqrastography pfihe resitng an ailica gel d by
Lhe proton N} R 300e ke (R coinfoii .85 () @ freet sdlla (np ) =

4.5 He 91
5.0 Hzg, 3. mm(dac)Silanw& Dlwﬁ@sd&ézcﬁﬁr(dd)&&ﬁrlzﬂf%);ﬁﬁ-? @isl(ft

gx'ﬂ]yégff oﬂg} %%grg(]-:‘ne ar%% W%@@mxyg%@w gygsagﬁ) ]ﬁaégdf -

en
3-yl]-4- (netmlsnsfmmﬁmfenm&m €,,,H{,CE>IQ;§; i%ﬁg\@/ﬂﬂﬁw 2. 50

I di 61 7.50
ml g \Qﬁz \N&ﬁE‘ﬁ ﬁ’% fﬁn%\ﬁ' hé:(c’gflﬂr %gl Esl{lgffrqgglgq tdrloeé)?npiézgr%g? ‘at u?e for -
30 mn. The Eeagpleqs: m(mmphen ddmelhhylsulﬁahyl)phaiyl}m)({fl-neut ralized

wi th aqueous NaZCCB d ex The _conbi ned
organi c extracts vvere &qw ﬁ’&é@mm%%@'@ PAT ed. The

resi due was f®a o NP5 m&l}ggi]fa{ hegylM2tbenzyBC  to give first
conpound Exanpl e (45 mgﬁ 50% foll owedyg))i/) Exanpl e 19d (260 ng, 29%.
Physi cal data for )@ 8-0nR " 0. 47 (Et-OAc, silica gel). nmp 96 C. 1H

NVR (300 MHz, CDGypss nz &ft\dﬂaséyﬂh&xﬁezd‘ﬁsdé@zbeﬂuﬂiti; applicBtién WO 2H) ,

7.31-7.17 (m 6 , 24.5 bz, 2H),
4.00 (s, 990'@_&1(@3‘15'”#05“‘@

herein in its

147. 7, 139 9, dntit Jﬁ&n{iﬂé@d #.7.481453 A8, '8 - M&qum CDCB) 3 785qdf) =
61.6,54.0,44. 4, § 7; MASS S ecl%rum(API-TI S) mz (MEH) . )An.:leE{ ﬁIcal cd

for CLOH26N2BAEEz, CH).g/830m, 1H), B536m, 34D, 7.386m, @Jtﬁimﬁéﬂn@%@ &9 H,
gl I7|60aNgeI 8. éomggog(g%mméﬁw m,§ 1%?2 1535 1&30_'?:81395t 0“&) |
7.51 (d, J 13708, 1328, 1335, 132.4,11209, 129.1, 128.6, 1 1 1277 115.2, 1152 561 442
mass spectrum (API-TIS) m/z 435 (MH’).
18b. 4-(4-Fluorophenyl)-5-[4-(methylsulfonyl)phenyl}-2-hydropyridazin-3-one
To the product of Example 18a (74 mg, 0.17 mmol) in toluene (20 mL) was
added AlBr, (140 mg, 0.52 mmol). The reaction mixture was heated at 90 °C for 15
~ minutes and then cooled to 0 °C. The reaction mixture was theri poured into ice
cold water, acidified with 1 N HCl and extracted W1th ethyl acetate (2 x 50 mL).
The combined extracts were washed with water (2 x 25 mL) and brine (1 x 25 mL),
dried over Na,SO, and filtered. Evaporation of the solvent gave a residue that was
purified by column chromategraphy on silica gel eluting with 5% methanol in
'CHLC], to give the title compound (45 mg, 76%). 'H NMR (300 MHz, CDCL) 5 7.8-
7.9 (m, 3H),7.35(d,] =9 Hz, 2 H), 7.2 (m,ZH), 7.0 (t,J=9Hz, 2H),3.05(s,3H);
LRMS (APIMS) m/z 345 (M + H)*.
18c. Methyl 4—({5—(4-ﬂuorophenyl)—4-[Hm&lylsulfonyl)phenyll-&oxohydm-
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135 23 July 2004 IH), 7.25-7.14 (m 3H), 7.06 (d, ] :72Hz2 5'1{{ 07 (t,
i = 4.6 Hz, 21H), 3.93 (t, | = 4.6 Hz, 2H), 3.72 (s, 2H), 32ddU ?00’30, Ne
NVR (75 Mz, CDCl,) 6 1 40.5,140.3,139.6, 139.5, 135. 3, 130. 9 128. 3. 128 1,
127.5,126.0,119.1, 61.3, 51.1, 44.2, 29.8: mass spectrum (APl TLS) mz 357
(MtH). Anal. calcd for CH 4 N2O S: C, 64. 02 H 5.66; N, 7.86, S, 9.00.

Found: C, 64.18; i{;.:zﬁ}[n%mﬁb‘é%zoﬁe 8.94.' 19e.
4- (Met hyl sul fonyl )J-1-(1-[2-(nitroo yl]-4-benz razol } benzene
i e 184 810hng) 061 ot i Btvalii ¢ ng

Fumng HNGB 1 ni)
m xt ure was ﬁ&gﬂf&@, )01 (@,%ﬂjd}ﬂiﬁén K1@® BBENE . an@tﬂmh?aé@éﬁ (BPthid,

0.66 mml) in EtOCAc was added Ad the solution was stirred at_ 0 C

for 5 mn. rERdion M@Mﬂ\ﬂ'&bﬁm@ﬂ?yab%%

repeate)éfjlricwagh M“‘EE%S. %\% & ?l%dj}lg%%gg%aﬂ%ﬁbﬁﬁg? ere San ihfe VT ©
concent r at edvasodihfted mdth wateri(23 mLpand asitracta@ with ethpbaretaje (0659 mL)HTRRR (300
(a1, Geifed iy ey Sy gl a3 p st b« g ol .
15 it e it s .

I with 1:1 EtOAcHexane to
Exéélréxg-ﬂ ( veuwﬁﬂ@tdmbeaud {210 08 TO%) aza?smg foRTEHR MR #3508t MHZZS 9,
iz0. 7 mm) ) %&ef@é*&m,m;g@ AR S\ e T B 7 @

stirred for HE 2H)7.38 (1 £79/-H§q[(-gt7@51(tof ﬁsnér&nhabm praceHeg))5as (15

g; 904mm|) in dr toluen was t hen dropwi se over 15 mn
giving a yel(ﬁré’#)s%rg%@m%mn?’ Q@é&ﬁhﬁ@%@@&%{%él}ﬁé 645 b91-5,
tenperature 146'8914&? qxoxeﬂabmmms'mmir1909f?z¢99<1299 1?8% zimger
flask and stirred gorousyvvlth 109 HQ ( 25 ﬁ

di ssol ve al Ilz?#elléeﬂ B ,ﬁﬂbéé@smwe@'hymﬁ 'H§ dpE).at ed and the
ooiracts velgd “@'S‘ﬁ@?i‘“‘%?‘ﬁ&%?zt‘%‘f"ﬁ?ﬁﬁ‘%"?“%“?@gﬁ*ﬁg%bﬂegn3r?32' o
sol vent was evapmla&v&ul@wbphﬂadhwdmwyudezmtﬁ-gmwe thi ck brown oiL The

gr ?megglr Q?S-Zohﬁg%%%oﬁgﬁ%gﬁ 3. ve We corrpé%%gv%é‘ g,nd7|9°e/c;talsn

or an g e col oanhyfials CE]LCB,](IO:mL)HINNE)hm wadhople@DEI0FC dnd/ IMDIBAL-F (2.08. 6
He, 7 %%Lf Was ﬁdd'e(ﬁdpop% adler o8 8gen( zﬁ:hwlspwiler%: $PieBaction mixture was
stirred at 0 °C for 30 minutes and then at room temperature for 15 minutes. It was
then quenched with ice cold water, acidified with 1 N HCI, and extracted with
CH,C, (2 x50 mL). The combined extracts were washed water (2 x 25 mL), brine (1
x 25 mL) and then dried over Na,SO,. Evaporation of the solvent gave a residue -
“that was purified by column chromatography on silica gel eluting 5% methanol in
CH, (], to give the title compound (100 mg, 54 %) as a colorless foam. mp 155-164
°C. 'H-NMR (CDCL,) §7.86 (d, ] = 8.2 Hz, 2H), 7.82 (s, 1H), 7.52 (d, ] = 7.8 Hz, 2H),
7.34(d,J=7.9 Hz, 2H), 7.29 (d,] = 8.1 Hz, 2H), 7.14 (1, = 7.6 Hz, 2H), 693 (t, ] = 85
. Hz, 2H), 5.38 (s, 2H), 4.65 (5, 2H), 3.03 (s, 3H); “C-NMR (300 MHz, CDCL) § 164.4,
161.1,159.5, 140.9, 140.7, 140.5,138.8, 137.2, 135.1, 132.4, 129.9, 129.4, 127.7, 127.6,
~ 1155, 1153, 64.8, 5.9, 44.3; mass spectrum (API-TIS) mjz 465 (MH").
~ 18e. 4-{(4Fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-2-({4-[(nitroxy)-
methyllphenyllmethyl)-2-hydroxypyridazin-3-one
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3H), 2.47 (s, 3H); "CNWR (75 M1z, CDCI) mass spectrum (APl - Tl 253
136 23 July 2004 (MFr) . 20b. 29 ity 2804

Met hyl - | - cycl ohexyl - 5- (4- met hyl t hi ophenyl ) pyrazol e- 3-car boxyl ate. A

m xture of the product of Exanple 20a (1.98 g, 7.'8 mmol) and

cycl ohexyl hydrazi ne hydrochloride (1.54 g, 10.2 mml) in nmethanol (40 n)
was heated at 70%e grodu@ dfdixaspdedsd (@) mg, Q.06 moal) Wwapdssaiveen The ni xture

organi ¢ ext POAbRTS I ACRE TR R AR Gk B i st ufls ) 3"

under reduc sgécessivelly icetic aﬂiydn’ﬂlae{fiﬂ ;IL \5c20 mimed)ainddaniing

CHZCI 2 (4 nl). and .h f t -- 16

GG 2 (4 1L S AR, (o 030 o b 2B ¢l

2||:|)" Nl\/g (720? Md?es%b%fg%d&BO(“@i tThlel:ri)eﬁct&Jrg%wc(tuﬂa]w@shﬁecﬂftdm fdr5;|)8 3 HZ
, s. s s :

'2.07-2. 20 (nmmuteszmd quqtylwg W\t}g pistarand ixtsaz:i%? M@Cﬁfﬂﬁe iqu'?o 1.30

(mutt, 311);4 g‘a}.ﬂ"ﬁif * bea géﬁéua%‘waﬁhgdlﬁ&&atei% M@dﬁe&é@eﬂN SO,

129.4,126.4,1 33.1,25 . 3; nmass spectrum (API
TJS), mz 33Byagarjtion ghthe solyantgaves residua ﬂiﬂmm@eddw preparative thire N,

? 4QISCI gheiylﬁgg(%ﬁgm?%ﬁr% Zgr%/lﬂgg(?gzogeg pilﬁﬂ%6@?§t0§@%le§ca\e | on of

l'i t hi um al ungivethetjtlr ¢admpguind(.mg), 1X%) @& awbity BpT8eB7 o "H-NMR (300

Soll'fjt lI'ﬁg ?Lsﬁ@(%ﬂear S(&'EE'[IOH mzﬁg)g?%gégfgﬁé% !t)esrppg%; r&%?(g@‘-}) at

hour. Sol i d=8@ZBOIHNIFRI, 7 =H.2 Ters 2H) T (t,1] =sthhHz, 2H),16195r(s]w&611—!z12]i‘1}| ng

until a thi reci pit.at (o) . Met hanol i,n

added and t%%fx?ﬂw@a&?‘i)r@gf%é%ﬂ?s@m“‘%;ﬁﬁ& W‘?m. ti onal
met hanol i n Eldatgie190%B VR onyl)-1-{1e[2c(@itbeoxylethyl]isrlnd les«apor at ed
to give the t|tlee£:o lll)nd ylghléfl g, _[18{5% as a whi t]e sﬁ nip 97pC. "H
NVR (300 MHz, CDCL)BﬁS‘Iz‘%"U‘ = 8.3 Hz, 2H), 7.24 (d, j8.3Hz, 2H), .
6.20 (s, 11-1Dh, ﬂ—ﬁllMéd\ lﬁuoptén?lﬁ@ph@i}ﬂ?m@aﬂﬁ-dhel5 (mul't, 1H), 2.53 (s,
3 1.65--2.10 1 3C- VHz , CcDdl 3
8?231 0, 143. 2, 139. 3’318291@ié?ﬁ?,ns?%-(@e%’iﬁ&o)gw%ﬁ?r(ﬁﬂz&g2725)1)&112'545 15?4;

nmass spect r upg ﬁﬁl uﬂler)N”E &%ﬁefé\%} ad f’ ngnsmmdﬂonde (1.0Min
4-[ 1- Cycl ohe - ( dr oxymet razo - -yI ( hyl sul f onyl’) benzene
The product Eﬁyﬁ’ r‘be-/ %]0@00 ‘ﬁa&ma}e%?ge fosidhoyrs, soaledite fur e of

°C, and quenched carefully mth water (10 mL). The resulting slurry was treated .
with 6 N hydrochloric acid (200 mL) and stirred at room temperature overnight.
The THF was evaporated from the mixture, and the residue was extracted with |
'EtOAc (2 X300 mL). The combined organic extracts were washed with 2M Na,CO,,
dried over Na,SO” filteted, and concentrated to give a solid material.

* Recrystallization from FtOAc-Hex (1:4) afforded the title compound (415 g, 96%)
as greenish plates. mp 105 °C. 'H NMR (300 MHz, CDCL) 7.85 (d, ] = 8.5 Hz, 2H),
7.32-7.19 (m, 7H), 3.24 (t, ] = 6.8 Hz, 2H), 3.06 (t, ] = 6.8 Hz, 2H), 2.50 (s, 3H); °C
NMR (75 MHz, CDCL) § 198.2, 145.8, 141.3, 133.2, 128.48, 128.42, 128.38, 126.1,
125.0,40.2, 30.2, 14.7; mass spectrum (API-TIS) m/z 257 (M+H). -
19b. Mixture of 2-[3-(4-methylthiophenyl)-4-benzylpyrazolyllethan-1-ol and 2-[5-

(4-methylthiophenyl)-4-benzylpyrazolyljethan-1-ol |
To a stirred solution of the product of Example 19a (850 mg, 3.3 mmol) in
THEF (8 mL) at -78 °C under N, atmosphere was added lithium diisopropylamide
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added and the resulting suspension was stirred at 0 Cfor 1
m.) and 15% 137 23 July 2004 NH4CH (25 nmL) were added. The m xture was
extracted with EtOAC (3 x 25 nL) and the organic extracts were dried over

Na2SO4. The sol vent was evapor at ed undgr r educed rgﬁsu,re to ivefv\,hite
sol i d whi cHLRd ipexelobexane; 266y 4/ mme |CEOPB’1%€L)A%¥ H’é%aﬁéc’](“gi@nrﬂ_) to

ive the ti . i . H NMWVR
0505 e, AEDSCURRHE | oot PR patlAg o e gt )
6.31 (s, 1Mu04~€d3tc>(g§§dw§x warggo 20ar0 tempenatunepnd stiyred oyerrggit. Theqs () 14,

, 1.66- . ' taBles CDCl J
5?14)5,1. 4, 141@%&%‘5‘1‘5@?@5&&%&5( @0?%?%@%?%@%‘,35, 4% @%( %‘?%‘596, 25. 0;
mass spect riha dodftiined bfJarid extBR%s ¢y washed with saturated NaHCO, (10 mL),

4--{1 - I - 3N} t Qyl -5, -

pum ng. LN vt A R Rad eohBARY! s 4 bR URKG0S ) 261 O

W A P e g ot he. pr aduct of  Exanpl e

200 (15 o, FrOH Blaiak) yrap feptedip refhix wder M tpoo ot it (el Bnesmrateie m xt ur o
ti vy iSsolvdd oD thl 18R, alried MNa¥iCO3 (40

Vrrv1‘?)S \7\/alsr ;ggg%@%ﬁigaegaken vl\zéldl in f‘ggggﬁg{‘g?ﬁwfdﬁnm . TﬁE or ganj.c | y(er

was separ atNaSEhdilieredandspprenipaiess Theresi I‘%@ %@t"é‘v'%fgtﬁdaquﬁl‘, r

reduced pr E‘e‘iﬁﬂﬁ@ﬁéﬁ rrli!it)ﬁ&él_ ﬁ)églve Viv8 GaHSisObrivBy fd2 ol 5is h SEebyRBId Mi@ERCl 2 (5

m.) and hexane resulting clear” solution was™ left in a freezer

at -10 C f dP-84 gadGsventyp vieps). tRatio ofssamearnd:2(as jwdgged by/the pigton NMK. off
[1E T St s b (S b et
3.13 (s, 31198 (. Js05.0 Ho), 3.86 (9, 3.9Ht, 5.0 Heh 37136), 251 (), 2491 (5); massGpagtrum7 5
355, 25 SRS mESaRedD, [ 000 Ug) 2 de0 (Mo Anal - eal ed for
C, 7THN305S: 19¢ and39d1 1-{3-(3&Hydsoxgathplp4-tenzplpytazebbndl4,  53S5; H, 5.55; N,
ovi no’ GOX -1 and CoBRSpg{ED Bbeidthe e Wi e iRttt dial) 07,
product s synt hesi zed 3vll-4-(netiyisulfshylibermgnehe COX [ nhi bitor Screening
Pr oot agl andi n SATBGPAYCETERREE 1210 B8 AP Baa SR A Riiedif Al o).
The test (15 mL), and treated with oxone (4.61 g, 7.50 mmol} and water (10 ml). The slurry

was stirred at room temperature for 30 min. The reaction mixture was poured into

water (20 mL), neutralized with aqueous Na,CO, and extracted with EtOAc (50 mL

x 2). The combined organic extracts were dried over Na,SO,, filtered, and

concentrated. The residue was chromatographed on silica gel eluting with EtOAc

to give first compound Example 19¢ (450 mg, 50%) followed by Example 19d (260

mg, 29%). Physical data for Example 19¢: R, 0.47 (EtOAc, silica gel). mp 96 °C. 'H

NMR (300 MHz, CDCL) §7.93 (d, ] = 8.6 Hz, 2H), 7.81 (d, ] = 8.6 Hz, 2H), 7.31-7.17

(m, 6H), 4.23 (t, ] = 4.5 Hz, 2H), 4.03 (t, ] = 4.5 Hz, 2H), 4.00 (s, 2H), 3.05 (s, 3H); °C

NMR (75 MHz, CDCl,) 3 147.7,139.9, 139.1, 138.8, 131.8, 128.6, 128.3, 128.0, 127 .4,

126.3,118.6, 61.6, 54.0, 44.4, 30.7; mass spectrum (API-TIS) m/z 357 (M+H). Anal.

caled for C,H,N,O,S: C, 64.02, H, 5.66; N, 7.86, S, 9.00. Found: C, 63.80; H, 5.76; N,

8.10; S, 8.98. Physical data for Example 19d: R, 0.38 (EtOAc, silica gel). mp 68 °C.

'H NMR (300 MHz, CDCL) $7.99 (d, ] = 8.2 Hz, 2H), 7.51 (d, ] = 8.2 Hz, 2H), 7.41 (s,

MeOH (20 nL) and water (8 nmL) and cooled to O C. Solid axone S
a3 Jullzolf (25
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conmpounds were dissolved at 50 tinmes the highest final reactlg
concentration in DMSO or any other suitable solvent as st ock® ddy ¢PPbns.
These stock solutions were then diluted in the sane solvent. Eight gl ass
test tubes (13 x 100 nMm) were placed 23 July 2004 in a 37 C water bath To
each test tube was added 950 L of reaction buffer (0.1 M Tris-HC, pH 8.0,

containing 5¢ w;fﬁggﬁ%gdrqd%@ Zyg%}%in.oyk el L49fg1PD4MﬁE ), 395 ¢, jan, gand
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usi ng known HHz2H),$. Mf(s,saiﬁp:B 1@, pHpshasyspacirum A PEHITE)m( PEFE2(M+H).

Goviati on' | oPaple B 2 Cedl S B R R By S rA el ang . cr
i nhi bitor concentrati Gsenzese pl ot of % of contr oI ( i.e., the solvent control
Soenzymee walh-uMist) (R a mesky Heiophy G5 Fen6RR 2 for tha
test conpound. ThBirhéthyloRhlatd @6 gOTEIRREOLES ﬁd&&:{\td dstirkéd s@spbnsion of
' sodium methoxide (9.75 g, 180.7 mmol) in dry toluene (200 mL) at 0 °C. The white
suspension was stirred for 15 min at 0 °C. A solution of 4'-
(methylthio)acetophmione (15 g, 90.4 mmol) in dry toluene (150 mL) was then
added dropwise over 15 min giving a yellow suspension which was stirred for 2
hours at room  temperature. The thick yellow suspension was transferred toa 2
liter flask and stirred vigorously with 10% HCl (250 mL) and EtOAc (200 mL) to
dissolve all the solids present. The organic layer was separated and the aqueous
layer was extracted with EtOAc (100 mL). The combined organic extracts were -
washed with water (250 mL), dried over Na,SO, and the solvent was evaporated
~ under reduced pressure to give thick brown oil. The brown oil was dissolved in
CH.C], (25 mL) and hexane (125 mL) and left in a freezer at —20 °C for 16 hours to
give the title compound (18 g, 79%) as orange color solid. mp 81 °C. 'H-NMR (300
MFz, CDCL) §7.83 (d,] = 8.6 Hz, 2H), 7.23 (d, ] = 8.6 Hz, 2H), 6.97 (5, 1H), 3.89 (s,
. 3H),247 (§, 3H); "C-NMR (75 MHz, CDCL); mass spectrum (API-TIS) m/z 253
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139 . 23 July 2004 TABLE 1 | VALUES FOR COX-1 and COX-2 Test glon’g%ngcox-l
COX -2 1CI C (M Jndonet haci n0. 180. 35 Cel ecox| | b340. 34 Exanpl &3VdY#8943 Exam
| e 1b19010 Exanple 2aNo inhibition u to 30024 Exanple 2bNo inhibition up to
3001. 2 Exanple ' 3e620.006 Exanple 3 .No inhibition up to 30070 Exanpl e
5aNo i nhi biw up to 30012 Exanple 5bNo inhibition up to 30033 The NSAI D,

i ndonet haciMHdli d not show sel ect i vi ty for either COX-1 or COX-2.

Cel ecoxi b, 2gp.Sehshyivecfeldhexyl-5-batitylthiophed/psrazoebiadioxylas. sel ective
for COX 2.gt|)'he re;s)rjl ts shoev)f/?t%g? é&e}qni t?ﬁsﬁ% ounﬂs Le., Exanples
1b, 2b and 5b) Aaidéuzs ofithe pradust obExample20g (1. K hine §BPent

non-ni tros gﬁm%agjn rochiridE(1 &4 210 23n@bl) ihandthanelqid wdl)ywyas Hence,
nitrosatio% ?g ot effeg%&ﬁe COX -2 igﬁhi bitioﬁt&ro rties. The results
show t hat hhatediat 768 fer bhiowrsmpd saeledto goom tempgeratures HNEIIXEIAWAS 4t ent
as the par = NJ I hears b ) Thédeeani
nitrosyl at ?’génde(rﬁ&%c%{tég?%on %@dgﬂggggg‘%%k‘?ﬁ‘em;%%ﬁwcoﬁz i nh;gzgiu?or
probabl y efekratiedverd driesver NaSOpand the solvendwassyapprater updes wpsiyiced ed

GOX -1 and RERRBES oS o ARTR B e i P s IR CIEEt @ RELadd hibaieat e
product s syt kftdn adreezereat-a0Edfon 36 hgutstte giexhertitlenionpouretiZekesi ng
Pr oot agl andbrb) SE AR HolE ARpE L SEaNR LA IR SRRk o)
The test  oenppos s w8 .BHY] Yy 6\Reds,AH)p0.08-+41E(ntnlt; IB)gH83 (s, BH)AL.54 sact | on
These. st ocBFbor B ety 2P, 1.83-135 niad, 2,3 620V inefl 1) 0130 015
: (mult, 3H); *C-NMR (75 MHz, CDCL) § 163.1, 143.6, 142.3, 140.1, 129.4, 126 .4, 126.2,
108.8,58.7,51.9, 33.1, 25.5, 24.8, 15.3; mass spectrum (API-TIS), m/z 331 (MH).
Anal. calcd for C,H,N,0,S: C, 65.43; H, 6.71; N, 8.48; 5, 9.70 Found: C, 65.28; H,
- 6.66; N, 847; S, 9.61. '
'20c.  1-Cyclohexyl-5-(4-methylthiophenyl)pyrazole-3-yljmethan-1-ol.
A solution of lithium aluminum hydride (2 mL at 1 M, 2 mmol) was added
to a stirred solution of the product of Example 20b (0.7 g, 2.1 mmol) in THF (15 mL)'
at 0 °C. The resulting clear solution was stirred at room temperature for 1 hour.
" Solid Na,5O,.10H,0 (2 g) was added in small portions with stirring until a thick
precipitate formed. Methanol in CHLCL (10%, 50 mL) was added and the mixture
was filtered. The solid was washed with additional methanol in CH,C}, (10%, 50
mL) and the combined filtrates were evaporated to give the title compound (0.61 g,
.95%) as a white solid. mp 97 °C. "H-NMR (300 MHz, CDCL} §7.31 (d,] = 8.3 Hz,
2H), 7.24 (d, ] =8.3 Hz, 2H), 6.20 (s, 1ED), 4.71 (d, ] = 4.8 Hz, 2H), 4.00-4.15 (mult,
1H), 2.53 (s, 3H), 1.65-2.10 (mult, 7H), 1.15-1.30 (mult, 3H); "C-NMR (75 MHz,
CDCL) §151.0, 143.2, 139.3,129.3, 127.5, 126.3, 104.1, 59.0, 57.7, 33.2, 25.6, 25.1, 15.4;
mass spectrum (APETIS) m/z 303 (MH").
20d. 4-[1-Cyclohexyl-3-(hydroxymethyl)pyrazol-5-yl}-1-(methylsulfonyl)benzene
, The product of Example 20c (0.6 g, 2.0 :nu::noi) was dissolved in a mixture of
MeOH (20 mL) and water (8 mL) and cooled to 0 °C. Solid oxone (3 g) was added
and the resulting suspension was stirred at 0 °C for 1hr. Water (25 mL) and 15%
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then diluted in the sanme solvent. Eight glass test tubes (13_x ,10Q mm were
pl aced 140 23 July 2004 in a 25 C water bath. To each test taﬁéu\){é’goﬁdd_ed
950 L of reaction buffer (0.1 M Tris-HCl, pH 8.0, containing 5 nM EDTA,
and 2 nM phenol), 10 L of 100 M hene solution, and 10 L (5 units). of

ei ther human COX-1 or COX-2 and the resulting mxture incubated with the

Pnitial actiVNEOECR R addd, TRE RBhYE Has i acBl St BRORET K D ELL 20
test conpouncndiheadgirdc exiranewerdodriedover a0, t Thesolventworsteyapdrated
For - 20 m ndter A Gedgredemel o gyE P 7fich WitdeH LR o SHLbY the.
aqfl iht iKo n of  4p t.::nll.) aid Hexand t"?? mLpﬁﬁg'igd tHotitidbampotind (6Xg, 8% af aetitelolickd

, ‘ [ n , ) n e
o8 MM SRR L e o A Pl RS
addi tion of 504y 551 ¢, 1E)M.743%, 204 Bloexedo andie, HIRGad (@,ts}gp@.as fsem ure.

One hundred microliters of a saturated stannous chloride solution

50

ng/ mL of 0. 1 WieRP5 krata dddhd - 10nd25 (madty 3HYt CoNMR (FAMELZ, (EXC19 0| 16hdal41e7.
tand at ' ' _
o oduced | n CHDY ERLF1287, 12719, 5.0, 20T, 50204, 33 B0 0 AR 0 R ey P
usi ng the PrJ38han/a33% MEE).eening EIA Kit (Cayman (henical, Ann Arbor,
M}. Th ' t el ' ' ' : i £l f th
o bst agfaﬁﬁis?“f’ﬁ?nzj‘?ﬁ ?HN‘%%E?G, gﬁigﬁﬁm ﬂ%ﬁl‘gf]?ﬁ‘qﬁ ; ﬁfi’ Qf%t?%‘sgb@y‘i?f’ﬂéﬁ*%ed
in the COX- 1/ COXFRmingINONE®.76ThE, 18 ivas ddged s AqOHA mL 28 einesl) ut t h

PG t d Y | A o bi ndi t 0.t he PG antj body.
B ndi ng o Sy bey Dt Rl FEERA B3 AEEY o e RS pediransietta,
Ell man's Re?gdﬂgafésmnppipe&eaza%?ﬁdbusﬁélﬁcﬁm%hépﬂdifmd:ﬂbeians BQO@EE}._Zgg PG

t L t t

prost agl andi - E8 el EOAC B0 ml )t srom iemprraure apgthgayiciieg wag U S  a e

vere the meads minuksbart dosih tetperabure0 Cdld vt NAMCHS(40 inlt)astldileliting

single reacti at Iven inhbitor. concentration. A plot of % aqf_ control
(i.e., the s&%‘é‘?ﬂw@éﬁ%?ﬁPWff’%hfm}ehh prganicayer wasseparatrsl A dxiedhi bi t or
concent r at i OrRVePNalFD,h The s6RéNITREs ¥eiporsed unlder Rsia0 hfford & _f or
COX-1 and. COX.2 for, a\t}ﬁt test. compqund, when I.C s were cal cul ated. The %

"i nhi bi ti on- Yisspus el sdmehwas disseved i GRECHAS miiandihsxene @S mld- dhe gi ven
In. Tabl e 2 rddilting cldat So1@was left in a freezer at -10 °C for 4 hours to give title
compound (1.05 g, 77%) as a yellow solid. mp 104 °C. 'H-NMR (300 MHz, CDCL,)
$8.05(d, ] = 8.4 Hz, 2H), 7.55 (d, ] = 8.4 Hz, 2H), 6.39 (s, 1H), 5.50 (s, 2H), 3.95-4.10
(mult, 1H), 3.13 (s, 3H), 1.60-2.10 (mult, 7H), 1.15-1.30 (mult, 3H); "C-NMR (75
MHz, CDCl) § 143.1,. 14-2.1, 140.7,136.0, 129.8,127.9, 107.3, 68.6, 58.6, 44.4, 33.3,
. 25.5,25.0; mass spectrum (API-TIS) m/z 380 (MH"). Anal. caled for CH,N,0S: C,
53.81; H, 5.58; N, 11.07; S, 8.45 Found C, 53.55; H, 5.55; N, 10.83; S, 8.36.
Example 21: Assay for Ovine COX-1 and COX-2 activity
The ovine COX-1 and COX-2 activities and the measurement of the
prostaglandin products synthesized were performed using the COX Inhibitor
Screening Assay (Cayman Chemical, Ann Arbor, MI, which also contained the
Prostaglandin Screening EIA Kit, used for prostaglandin quantification). The test
compounds were dissolved at 50 times the highest final reaction concentration in
DMSO or any other suitable solvent as stock solutions. These stock solutions were
then diluted in the same solvent. Eight glass test tubes (13 x 100 mm) were placed
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TABLE 2 % I NH BI TION OF H UMAN COX-1 AND COX -2 Test Cbnpoun%CS@x-ﬁp
I nhibition-COX-2 Inhibition (%at 100 )(%at 10 Exanpl e 2a0a65Je¥2RP4 e
2bCal00 Exam |l e 4a89b69 b Exam | e 4b49b91 b Exam |l e 19d95100 | xar |e
19e0100 Exanpl e 20d1634 Exanpl e 20e037 a = Ovine COX-1 b = 30 second
i ncubation with arachidonic acid substrate . The results show that the

nitrosated conpounds (i.e., Exanples 2b, 5b,, 19 and 20e).. have.si i Lar or
slightly i mined2iCeaterbath Teeach o5t wmw&eéeﬁéﬁ , of ﬂﬁa%%%ﬂab‘?&e’ 1™
non- ni trosated (Ge 96 édntﬁﬁrg?(ﬁ'ml aréﬁZnM@héﬂél)ZﬂﬂlL oeHpadttiensd V) .
Hence, nltrosatlo hot t the CO

2inh|b|t|onp r%ﬁs and m ght
i mprove t he sGidioR, amhl%tlf-l(@nnﬁﬂdﬁ@rﬂleé@va%léf @'Iﬁg Ie r at
aortic snDot SC' &ﬂﬂﬁiigﬁﬁﬂtﬁg ﬁﬁn ESTﬁEhﬁfhE§fEk%@h@nt
Rani zed by

) Laboratorle wer e |ntraﬁer|ton In ectlon of
a hi gh dose wds muumpemwamma@ammo&wgww andZfpdafeagyr t a

(57 Gy oA o0 o b 4l i b L el b v
mllinolar: Mmﬂtb erltHé additiof) ’Ihél&ﬁi}’a‘mblmlﬁﬂm)tﬁfd Mj8Che Iitor fr57) ;
O boect g, MBS o ety mabe ihein el S R AR 0
approx it efl"s’%@ﬁ’% N Ty ““”“‘m‘g‘ﬁfﬁefm?x ation of
t E\g tissue m)gmxe and ghen “@Bgﬂiﬁ‘il fQ?r?sm“éFptgﬁ é’i% s‘h%etr@é%"fl} way "ﬁlb‘i‘aé% and
an U-shaped bilT% L AHARHRYSR PIVbE IEMBCE vorfeked bad p'lziHeﬂ akt P@oﬂtlﬂéﬁlﬁa@furbhe
aortic ring. e tissue hol der anchored the rin f (50 me/mL of
One hundred microliters of a saturated stannous de solution (50 mg/
A0.1 M HCl) was added and the reaction mixture was g].'lowed to stand at room
temperature for at least 5 minutes.

The prostaglandins (PG) produced in the reactions were assayed, after a
2,000- fold dilution, using the Prostaglandin Screening EIA Kit (Cayman Chemical,
Ann Arbor, MI). The assay contains an antibody with broad spedificity for all the
prostaglandin families (PGF PGE, PGD, and thromboxane B-type) synthesized i in
the COX-1/COX 2 reactions. The synthesized prostaglandin competes with a PG-
tagged acetylcholine esterase tracer for binding to the PG antibody. Binding of
synthesized PG lowezs the colorimetric development of the Ellman’s Reagent
(computed as %B/B,). The actual amount of synthesized PG was interpolated from
a standard curve using known amounts of supplied prostaglandin E2 (PGE,) (PGE,
~ concentration vs, %B/ B,). The data generated were the mean + standard deviation
of triplicate wells in the EIA fora Smgle reaction at a given inhibitor concentration.

A plot of % of control (ie., the solvent control without inhibitor) vs. test compound
inhibitor concentration for both isoenzymes was used to determine the IC,, ‘s for
COX-1 and COX-2 for that test compound. The IC,, for the compounds are given in
Table 1.
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23 July 2004 the bottom of the organ bath whereas the end of égel g—ﬂlaped
steel wire was tied with fine silk thread so that it connecfed!¥§%%e

FT-202. transducer. The tissue holder and the steel wire along with the
aortic ring were then suspended in a 5-nL doubl e-jacketed
tenperature-controll ed gl ass organ bath (Radnoti & ass Technol ogy, Inc.,
Monrovia, CA) filled with fresh Kreb's buffer. A mxture of 95% 02 and 5%
CO2 was bubbl ed t hrough_a porous sinteredABLEd at the hottomof the bath
The rings vvrare given an |n|t|II VﬂiU'E@gF(t)Rr@ORDI #ld €dxg and the
~preparation ge—tt+otateat—the—Tni tT g tenst on_f or about PO
m nutes. Du |ng 'Ielst@omp@punﬂl bragion peri©@X-khe bath [fIuid wiO¥fanged
every 15 m. war med (|37 C) buffer
The i sometri ‘ : e—at—rest—amd |15k$3%§£nbe- +0
di fferent s mﬁmem@ﬁ recorded on a Powe(ilS Maci nt osh 6100 cogiter via a
MacLab 8/ S ¢onputer interface (B SmencegE I nc, lif ord, MA) ﬁ:ter an
initial anpiQeleeaxibon through af | ow noi se ETH 400 h- nwnlnfn S CB

Sci ences, | %pm:%phéﬂfd “MA). Contractile {gsponsivengss of the33t|ssue
strips was e¢stablrshed—wth 0 pMphenytephrine. and {{he stri ps. Were

i ncubat ed vatExampéeH:r ug for 20 pinutes tol¥stablish st eady | Mol of

contraction ETO‘ teesﬁat he rel axafi O&O%Lﬁ,gﬁ J_I,&ﬁgmconipounds wejg added to

t he phenyl ej Preeontractep—strps—trthe trssue bathat—tomotatTve

concentrati ¢Exafiplé2b. pMto 0.1 nMo ifhibitfortumtd 90 of| t est corbdunds was

i ncreased o er relaxationfat the prgvious concient rati o d r eachegd
a pl at eau |$ﬁm‘ég( |F\ 24 BRe Q\(:\flnn n'ﬁ Qﬁl"flf\-c‘
Exanple 1 T ahﬁa‘ié’@ was preparped qngr}dbllﬁgnn@tgmpl e 23 The?(per cent

contraction pienytephrime-cpntracted aortic snDotn nuscre 1] ngs 1 nducled
by i sosor bi cléixamnh5¢ ate (1SDN)| F hibition g to ~

measured. Fi %E@Qggvs that the pamﬁmt e corrpound33 Exanpl e I a,

did not rel Hhé—aor-t+e—+tng——The nrtrosated compound,  Exanpie 10,
i nduced the relaxation of the aortic ring. The observed rel axation was

gﬂft sz Znt E;Qﬁgl'%‘h%s‘qﬁﬁe @%&F%%m%‘h& %’ié&;s’?ﬁ%%ﬁﬁgcﬁe ring by Exanpl e 2
The tissue WBOXdL. ePelemnkilnacsletitivg GAX Emahﬂ:iter, as:d aslaccoptrot avas seleativeitari on
<oborbi o GPRCEr Drcrepeoft sk e Siled RndudaEE. RAMGE YD and.
measur ed. Fi%h) have sintilsr G2 skleetivity antheivgarenit noositresdtesorgmpoihd Eranpl e
2a, did not ggl ?ﬁ(letlg,ela and 5a respectively). Hence, nitrosation did not effect the COX-2
inhibition properties. The results show that the nitrosylated compound (i.e.,
Example 3g) was not as potent as the parent non-nitrosylated compound (i.e.,
- Example 3¢). The nitrosylation of the sulfonamide group on the parent COX-2
 inhibitor probably effected the COX-2 inhibition properties of the nitrosylated
compound. . | '
‘Example 22:  Assay for Human COX-1 and COX-2 activity
The human COX-1 and COX-2 activities and the measurement of the
: prostaglandin‘lna‘toducts synthesized were performed using the COX Inhibitor
-Screening Asse{y (Cayman Chemical, Ann Arbor, MI, which also contained the:
_ Prostaglandm Screemng EIA th used for prostaglandm quantification). ’Ihe test
- ‘compounds were dissolved at 50 times the highest final reaction concentration in
DMSO or any other suitable solvent as stock solutions. These stock solutions were
theri diluted in the same solvent. Eight glass test tubes (13 x 100 mm) were placed
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143 23 July 2004 aortic ring. The nitrosated compound, Exanple 2 | nduced
the relaxation of the aortic ring. The observed rel axation a%§”¥2994ar to
that obtained by the nitrate conpound, isosorbide dinitrate. Exanple 26:
Rel axation of aortic snooth nmuscle ring by Exanple .3 The tissue was
prepared according to Exanple 23. The percent contraction of

phenyl ephrine-contracted aortic snooth nuscle-rings .induced by S

i t | ut at hi one (GS : | d
e oS00 A N8 i Wt o Rav o o e SRS o o slh et 0 WS
3e, did notyalex éﬂ{'soa&fdmﬁxd mmmwmdmw@mmmmmﬂoomm% 3h,

i nduced the rel ax

similar to tsehtiosped g‘gﬂﬁf(%t O %’H&%%&Q(éo?ﬁﬁk?eMd’%&X&hwg was

S-ni trosogl | e%a@émmx%@&xzyﬁﬁlfammeﬁfmmﬂyum sfithesblventsehe 1i ng
by Exanple e t1ssue was prepared acc d| n Ex he percent
contraction addadmemn&sﬂi@%neaﬂt%maf HFE%QEP €3%hgs i nduced

by lSOSObeQﬁlﬁHHn é‘feﬁ% ﬁa@dadeataeﬂemeamnmemaa@v«aswbﬁak@d was
OWS

measured. Fi parent non nitro yI ated.c anpl e

20d, did notm@@amlwﬁterabeed@hmnyw%mw Wﬁ%ﬁ%‘%@?e 20e,

i nduced the Mﬁaﬁw& ted AXdtbRBE 1aS
%Mal ne?bﬂ? e < edckifflwad o

simlar to t nitrate corrpound osqQrbhi-de dinitrate.

Exanpl e 28: m&frealﬂ)tmateﬁm midarachidenic agd (reytr ith KOFReveriexedgeenan
nduced r at 5"{9&39 \th&s MRL&S, t
lI'heupaw'ede%%tv\(‘ggg?ﬁlsJ per? ac rgg@,gto tﬁgmdrlrgt‘lﬁgd of Vr\’}dﬁ?ﬁaﬂé!t ;I
Proc. Soc. BEgp ThBirGctiobeasitetminstedythe additionvef 20 ith oh} M H avgrigred and

(200,250, ), SR 4350 5 o] Uil Wittt Lk g ver e
hour after ctmcmm whmma@\mg[mb ofidd Mia@hwe@addﬁdmdethe wﬂmed a
Tarer the HH %ﬁa@@d%&ﬁ%&%ﬁ%ﬁ“@maw The tniiial vol ume
measured i nmedi anel glandira (PGppredaced injthe téactions Mereiassayed saftera paw
anal yzed by r%@%elﬂqda@ ; “'?m%ﬁ o i Siashh AL R QU BpEnBL |
test. Fi gur eAhn #ibss MIi)aThé hsayp eordsins am antitadyosidh btb«icappaﬁnﬂly foratidhe 2a,
the prostaglandin families (PGE, PGE, PGD, and thromboxane B-type) synthesized in

the COX-1/COX 2 reactions. The synthesized prostaglandin competes with a PG-

tagged acetylcholine esterase tracer for binding to the PG antibody. Binding of

synthesized PG lowers the colorimetric development of the Ellman’s Reagent

(computed as %B/B,). The actual amount of synthesized PG was interpolated from

a standard curve using known amounts of supphed prostaglandin E2 (PGE,) (PGE,

concentraﬂon vs. %B/B,). The data generated were the mean + standa:d deviation

of tnphcate wells in the EIA fora single reactlon at a given inhibitor concentration.

A plot of % of control (ie, the solvent control w1thout mhibltor) vS. test compound

mhibltor concentratlon for bothi isoenzymes was used to determine the IC,, ‘s for

€OX-1 and COX-2 for that test compound when IC,'s were calculated. The %

mhibmon for selected concentrahons of inhibitors tested are given in Table 2
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nitrosated conpound Exanple 2b a
and, 144 23 July 2004 hence,
activity. Thus, nitrosation
properties of the conpounds.
application.and publication

di d

cited or

nd Cel ecoxib all

not

reduced the
t hese conpounds have antiinfla
effect the COX -2 inhibition
The di sdosure of each. patent,
described in the present

Iy >28(|)}IJ

pat ent

ne

specification is hereby-incorporated byTABLbﬂence herein in its entirety.

Al t hough thefinvention hag

I@ﬁlin ed in the art

wi |l appreciate-thatnune
I nvention, and tmgcgﬂ\@lauﬁaanges andc@dgmmddﬁns cap be THhibieskh
departing fromthe spirit and slcope ofothe present i nyention : 145 23 July
2004 CLAIMS 1. th A §orati 160 ph) ha®
accept abl e salt \ R2 isig(a) - 2r CH3; (b) g5
- S(0) 2NR8( D1)—€ O 2=NBH—-ECO—EF3—e)—SO— : -
-S(O) - (NH) - N{ Biamleb CF3; () |-P(O (CH3) (D ); (g) (P(O (CH3Y@ (h)
~C(S)-NH(D) = (1) “SCO (N GRS (1) -P(O gD o[ (K)o
-P(O)(CHB)NH a Ikyl;
' Example 4b 49° 91°
Example 19d 95 100
'{ Example 19e - 0 100
Example 20d 16 34
Example 20e 0 37
a = Ovine COX-1

b=30 secm_'ld incubation with arachidonic acid substrate

" The results show that the nitrosated compoqnds (i.e., Examples 2b, 5b, 19e
and 20e) have similar or slightly improved COX-2 selectivity compared to their
parent non-nitrosated compound (i.e., Example 2a, 4a, 19d and 20d, respectively).
Hence, nitrosation did not effect the COX-2 mhlbxtlon properties and nught
improve the COX-2 inhibition properties.
Example 23: Preparation of rat aortic smooth muscle rings

* Male Sprague-Dawley rats (Charles River Laboratories (Wilmington, MA)
were euthanized by im::aperiton injection of a high dose of sodium pentobarbitone
(80-100 mg/kg). The thoracic aorta was rapidly excised and immediately placed in
a Petri dish containing warm (37 °C) oxygenated (95% O, and 5% CO,) Kreb's buffer
(composition per millimolar: NaCl (119); KCI (4.69); CaCLH,0 (2.52); MgSO, 7H,O
(0.57); NaHCO,(25); NaH,PO,H,0 (1.01) and glucose (11.1). Under a stereoscopic
dissecting microscope; the aorta was cleaned, freed from adhering fat and
connective tissues. The tissue was cut into ring segments, each approx.tmately 2-3

mum inlength.

_ For experiments to measure relaxationof the tissue under various
conditions, a stainless steel tissue holder and an U-shaped stainless steel wire were
inserted into the lumen of the aortic ring. The tissue holder anchored the fing at
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(b) cycl oal kyl ; (c) nmono-, di- or tri-substituted phenyl or gﬁmt %%’
wherein the substltuents are each independently: (1) hydrogén hal o;
(3) al koxy; 146 23 July 2004 (4) alkylthio; (5) CN, (6) haloal kyl; (7)
| ower al kyl; (8) N3; (9) -C02D1; (10) -C02-1ower alkyl; (11) (C(R5)(R6))
-OD; (12) -(C(R5)(RB))Z-Olower alkyl; (13) lower alkyl-CO2-R5 ; (14)

-0D; (15) hg, t@;fxf thelotPdn BAMhere &J%l.- el dFhe (1dapBd Kice? Witd {4 fic @'

(19) heteroary nono-3 di - or -substit roaryl, wherelin the

heteroaryl i with hlmilﬁd:w:ﬂadcsoethmmmectﬂigmhe BT€03 mmansdudet. r'l‘lwgzsmaen ng one
2’? E)ﬁ{s oag?mt \ngﬁ%f élﬁ%z%eyﬁqeﬁlghﬁé\l%ﬁgg‘q ﬂ} i C aro ?%gl'%g %e}e dfenrfc'swspgal % ri ng'qﬁavi ng
one het er oat doubleijadketed téhlpamimeemnmnrhla& lgjass brgah bah (Badrotidiagsi onal N
Lo et oot A, 25 A R HRRERIBVS bl A 85, (2
| 0O, and 5% CO was bubbled through a porous sintered disc at the bottom of the
- bath. The rings were given an initial resting tension of 1.5 g and the preparation
was allowed to equilibrate at the initial tension for about 90 minutes. During this
equilibration period, the bath fluid was changed every 15 minutes and replaced
with fresh prewarmed (37 °C) Kreb’s buffer. The isometric tension of the aortic
muscle at rest and its response to different stimuli were recorded on a Power
Macintosh 6100 computer via a MacLab 8/S computer interface (CB Sciences, Inc,
Milford, MA) after an initial amplification through a low-noise ETH~400
biocamplifier (CB Sciences, Inc, Milford, MA). Contractile responsiveness of the
tissue strips was established with 10 uM phenylephrine and the strips were
. incubated with the drug for 20 minutes to establish a steady level of contraction.
To test the relaxation effects, test compounds were added to the phenylephrine-.
precontracted strips in the tissue bath at cumulative concentrations of 0.1 pM to 0.1 _
mM. Concentration of test compounds was increased only after relaxation at the

previous concentration had reached a plateau level. A
Example 24; Relaxation of aortic smooth muscle ring by Example 1
The tissue was prepared according to Example 23. The percent contraction
of phenylephrine-contracted aortic smooth muscle rings induced by isosorbide
 dinitrate (ISDN), Example 1a and Example 1b (nitrate) was measured. Fig. 1
- shows that the pérent non-nitrosated compound, Example 1a, did not relax the
aortic ring. The nitrosated compound, Example 1b, induced the relaxation of the
aortic ring. The observed relaxation was more potent than that obtained by the
nitrate compound, isosorbide dinitrate.
‘Example 25: Relaxation of aortic smooth muscle ring by Example 2
The tissue was prepared accordmg to Example 23. The percent contraction
of phenylephrine-contracted aortic smooth musele rings induced by isosorbide
dinitrate (ISDN), Example 2a and Example 2b (nitrate) was measured. Fig. 2
shows that the parent non-nitrosated compound, Example 2a, did not relax the
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(6) CN;, (7) haloalkyl; (8 N3; (9) -C(R5)(R6)-0OD; (10) - | ower
alkyl; or (11) alkylsulfinyl; (e) benztha'E erZ)aryI Wgn c%] | nc?gdég%ﬂg benzo
fused anal ogs of (d); 147 23 July 2004 (fl -NR1O R11; (g) -SR11l; (h) -OR';
(1) -RI; (j) alkenyl; (k) alkynyl; (1) unsubstituted, nono-, di-, tri- or
tetra-substituted cycl oal kenyl, wherein the substituents are each
I ndependently: (1) halo; (2) alkoxy; (3) all cyI t h| 0; (4) CN;, (5)

155! v e A e v ol S AL R i pmencrnss

- al kyl - COe- Rlaaruc )Tlheembsymﬁ ela(dﬁonw@s ¢idles to that ¢ ',sauwm:_her(l&rsse
-O (I ower alk NRlZ Rl%f)‘ 16) al kyl sul finyl; (m nono-, di-, tri- or
tetra- substi‘:? 8 group of 5, 6 or 7 3

Example 26: Relaxauon of aortic smooth muscle ring by Example 3
| The tissue was prepared according to Example 23. The pereent contraction
of phenylephrine-contracted aortic smooth muscle rings induced by -

" nitrosoglutathione (GSNO), Example 3e and Example 3h (nitrosothiol) was
measured. Fig. 3 shows that the parent non-nitrosylated compound, Example 3e,
dlid not relax the aortic ring. The nitrosylated compound, Example 3h, induced the
relaxation of the eorlic' ring. The observed relaxation was similar to that obtained
by the mtrosothlol compound, S-mtrosoglutatl'uone :

‘Example 27: Relaxation of aortic smooth muscle ring by Bxample 20

The tissue was prepared according to Example 23. The percent contracuon
of phmylephnne—contracted aortic smooth muscle rings induced by isosorbide
dinitrate (ISDN), Example 20d and Example 20e (nitrate) was measured. Fig. 4
shows that the parent non-nitrosylated compound, Example 20d, did not relax the

- aortic ring. The nitrosated compound, Example 20e, induced the relaxation of the
aortic ring. The observed relaxation was similar to that obtained by the nitrate
compound, isosorbide dinitrate.
Example 28: Anti-inflammatory paw edema test for Example 2
. The carrageenan-induced rat paw edema test was uséd to measure

antiinflammatory activity. The paw edema test was pérformed according to the
‘method of Winter et al; Proc. Soc. Exp. Biol. Med. 111: 544-547, 1962. Male Sprague-

- Dawley rats (200-250 g) were fasted for 24 hours with water ad Iibitum. Therats . i
were desed mh'agastncally with test compounds in a volume of 5'mL/ kg. One

‘hour after dosing the paw volume was measured. Then each ratreceiveda
suhplantar injection of 50 pl of 1% suspension of carrageenan. Three hours later,

! the paw volume was measured and L compared with the initial volume measured

‘ lmmedlahely after carrageenan m;ectlon. The increase in paw volume is presented

. .as&temean:l:SEMforSratspergroup Datawere analyzed byperformmg an
ANOVA test followed by a Student-Keuls post hoc test.

B Figure 5 shows that the parent non-nitrosated compound Examnple 2a, the

 nitrosated compound Example 2b and Celecoxib all reduced the paw volume and, -
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menbers, or a benzoheterocycle, wher ei n sai d heterocycloalky& 3
benzoheterocycle has 1 or 2 heteroatons selected fromO0, S, ® NNZQﬁﬁ
.optionally, a carbonyl group or a sulfonyl group, and wherein said
substituents are each i ndependently: (1) halo; (2) |ower alkyl; (3)

al koxy; (4) alkylthio; (5) CN, 148 23 July 2004 (6) haloal kyl; (7) N3;
(8) _C(R12)(RI3)_oD; (9 _CR12)(RI3 )-O1lower alkyl; or (10)

Subat ;¢ uent enes dhesk DimpopAEBAYS juipdiaRY ARl Y *‘““@gﬁ‘gf‘wﬁm 0
(é)OZCZ:\IO\AéS;etdkea!lmeld%;z‘ é(iﬁdz)i P ﬁc%ﬂme@ﬁ) L8 oo e al k I
(12) | ower al k%l{l I@G@ﬁi@‘%’lﬁa %"ﬂ ésl % Wgﬁﬁ@@r}?@cﬁ Y or
(15) - 0- (1 OY&EMH&@' re%é’nt'%pk%ﬁcaﬁ@i lsIQi@Béb ylinerpytatetby mfmmce)heremm

-substitu phenylac tylene wherein the substituents are each
i ndependent |its: entirety.

Although the invention has been set forth in detail, one skilled in the art will
_appreciate that numerous changes and modifications can be made to the invention,
and that such changes and modifications can be made mthout departmg from the

splnt and scope of the present nwenhon.
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(1) halo; (2) alkoxy; (3) alkylthio; (4) CN (5) haloal kyh' g% Jbower
alkyl: (7) N3; (8) -CRD : (9) -002-1ower alk-A 149 23 Jul y25d¢% <¥9%)
-C(R12) (R13)-0D ; (11) -C(R12)(R13)-O I ower al kyl; (12) | ower

al kyl - @02-R12; (13) benzyloxy; (14) -O (lower al kyl)-CO2R12; or (15)
-O (lower alkyl)-NR12R 3; (p) fluoroal kenyl; (qgq) nono- or di-substituted
“bicyclic heteroaryl of 8 9 or 10 nenbers, consisting of 2, 3, 4 or 5

het er oat ons, wherein at | east one heteroatom resides on each ring of said
bi cyclic heteroaryl, said heteroatons @&AdM%ch i ndependently 0, 'S and N and
said substituents are each independently: (1) hydrogen; (2) halo; (3)

| oner al kyl; (4) alkoxy; (5) alkylthio; (6) CN, (7) haloal kyl; (8) N3;
(9) -C(R5)1R6)-0OD ; Arcofiboynd & BENGCIRYHD); boapliarmbéautically deckptablesalt ar yl ;

thereof:

wherein:
R!is:
(a) -S(O),-CHs;
(b) -S(0)-NR*(D');
(c) -S(0)-N(D')-C(0)-CF;
(d) -S(0)-(NH)-NH(D');
(e) -S(0)-(NH)-N(D")-C(0)-CF3;
() -P(O)(CHs)NH(D');
(8) -P(O)(CHs)z;
(1) -C(S)-NH(D");
(i) -S(O)NH)CHs;
(i) -P(O)(CH3)OD'; or
| (k) -P(O)(CH;)NH(D");
R’is:
(a) lower alkyl;
(b) cycloalkyl; |
(c) mono-, di- or tri-substituted phenyl or naphthyl, wherein the substituents
are each independently:
(1) hydrogen,
{(2) halo;
(3) alkoxy;
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t) arylalkyl; (u) cycloal kylalkyl; (v) -C(OR1l1; (u) hydro ;
griu al kenyl; (w) arylal koxy; (x) alkoxy; (y) aryloxy; (z) gggw.ﬁgﬁé‘%xy;
(aa) arylthio; 150 23 July 2004 (bb) al kylthio; (cc) arylal kylthio; or
(dd) cycloalkylthio; X3 is: (a) -C(O-UD1; (b) -CH2-UD1; (c) _
-CH2-C(O) -CH3; (d) -CH2-CH2-C(O-U-D; (e) -CH2-ODI; or (f) -C(OH Y3is:
(a) -(ERS(R5"))k-UD; (b) -CH3; (c) -CH2OC(OQRs; or (d) -C(OH;
alternatively, X3 and Y3 taken together are -CR82(R383) CR82' (R38)-; R82,
R82" R83 and R83' are eabh? é@ﬁ’éndently: (a) hydrogen; (b) hydroxy; (c)
al kyl; (d) al koxy; (e) | OY‘;ﬂrCI@;' kyl - OD1;

(6) haloalkyl;
(7) lower alkyt;
(8) N3;
(9) -CO,DY;
(10) -CO;-lower alkyl;
(11) {CR)R?)-OD';
(12) (CR)R®))~O-lower alkyl;
(13) lower alkyl-CO,-R’ ;
(14) -OD%;
(15) haloalkoxy;
(16) amino;
(17) nifro;
(18) alkylsulfinyl; or
(19) heteroaryi; _
{d) mono-, di- or tri-substituted heteroaryl, wherein the heteroaryl is a
“monocyclic aromatic ring of 5 atoms, said ring having one heteroatom which is S, O, or N,
and, optionally, 1, 2, or 3 additional N atoms; or the heteroaryl is a monocyclic ring of 6
atoms, said ring having one heteroatom which is N, and, optionally, 1, 2, 3, or 4 additional
N atoms; wherein the substituents are each independently:
(1) hydrogen;
{2} halo;
(3) lower alkyl;
(4) alkoxy;
(5) alkylthio;
(6) CN;
(7) haloalkyl;
(8) Ns;
(9) -CRR)-OD';
(10) -CR)R®)-O-lower alkyl; or
(11) alkylsulfinyl;
(e) benzoheterdaryl which includes the benzo fused analogs of (d);
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hytiragen:  (b). | ower ai kyl - or (&) ai koxy: RBS is: (a) | onerZ0WyPHsy 23
July 2004 (b) al koxy (c) unsubst i t ut ed, m’)no-, di- or tri-substituted
phenyl or pyridyl, wherein the substituents are each independently: (1)
~halo; (2) alkoxy;. (3) haloalkyl; (4) CN, (5) -C(OR84; (6) |ower alkyl;
(7) -S(Oo-lower alkyl; or (8) -OD; alternatively, R382 and R83 or R32'
and R83' taken together are:, (a) oxo; (b) thial; (c) =CR86R87; or (d)
NR88; R86 and R87 ar éDeBBnh Rndependently: (a) hydrogen; (b) |ower alkyl:
(c) lower alkyl-Q0OD; (g)(_@kng\l; or (e)-C(O R84,
(n) -OR";
() R
(j) alkenyl;
(k) alkynyl;
(1) unsubstituted, mono-, di-, tri- or tetra-substituted cycloalkenyl, wherein
the substituents are each independently:
(1) halo;
(2) alkoxy;
(3) alkylthio;
(4 CN;
(5) haloalkyl;
(6) lower alkyl;
(7) Na;
(8) -CO,DY;
(9) -COy-lower alkyl;
(10) -CR™)R")-OD’;
(11) -CRHR')-0-lower alkyl;
(12) lower alkyl-CO»-R'? ;
(13) benzyloxy;
(14) -O-(lower alkyl)-CO,R'%
(15) -O-(lower alkyl)-NR'? R" ; or
(16) alkylsulfinyt;
(m) mono-, di-, tri- or tetra-substituted heterocycloalkyl group of 5, 6 or 7
" members, or a benzoheterocycle, wherein said heterocycloalkyl or benzoheterocycle has 1
or 2 heteroatoms selected from O, S, or N and, optionally, a carbonyl group or a sulfonyl
_group, and wherein said substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) CN;
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R88 is: (a) OO ; (b) alkoxy; (c) lower alkyl; or (d) unsubsé#@fgtg&o nono-,
di- or tri-substituted phenyl or pyridyl, wherein the subst %r904 e
each independently: (1) halo; (2) al koxy; (3) haloalkyl; (4) CN, (5)
-C(OR84; 152 23 July 2004 (6) lower alkyl; (7) -S(O.-lower alkyl; or (8)
-OD1; R5 and R5' are each independently: (a) hydrogen; (b) amno; (c) CN;
- (d) lower alkyl; -(e) haloalkyl; (f) alkoxy; (g) alkylthio; (h) Q (i)
-0Q 6) -SQ (k) K (1) .cycloal koxy; (m cycloal kylthio; (n)
unsubstituted, mono-, or )héﬁ’ﬁgfﬁ’l;tuted phenyl or unsubstituted, mono-, or
di - substituted benzyl, V\/nP)r)q%p t he substituents are each independently: (1)

hal o; (2) |ower alkyl;
- (8)-CR™)R™)-OD;
9) -CR*R)-O-lower alkyl; or
(10) alkylsulfinyl; |
(n) styryl, mono or di-substituted styryl, wherein the substituent are each
independently:
(1) halo;
(2) alkoxy;
(3) alkylthio;
(4 CN;-
- (5) haloalkyl,
(6) lower alkyl;
(M) Ns;
(8) -CO.D';
(9) -COy-lower alkyl;
(10) -CR™)(R™)-OD';
11D -CRPHR)-0-lower alkyl;
(12) lower alkyl-CO;-R'* ;
(13) benzyloxy;
(14) -O-(lower alkyl)-CO,R'%; or
(15) -O-(lower alkyl)-NR'?R®;
(o) phenylacetylene, mono- or di-substituted phenylacetylene, wherein the
substituents are each independéntly:
| (1) halo;
(2) alkoxy;
(3) alkylthio;
(4) CN; _
(5) haloalkyl;
{6) lower alkyl;
(7) Ns;
(8)-CO,D';
(9) -COz-lower alkyl;
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(3) alkoxy; (4) alkylthio; (5) CN (6) haloal kyl; (7) NS; ) )
nitro, or (10) am no; (0) unsubstituted, nono-, or di-substégdW§%OSE
heteroaryl or unsubstituted, nono-, or di-substituted heteroaryl nethyl,
wherein the heteroaryl is a nonocyclic aromatic ring of 5 atonms, said ring
having one heteroatomwhich is S, 0, or N, and, optionally, 1, 2, or 3
~additional N atons; or the heteroaryl is a nonocyclic ring of 6 atons, said

ring having 153 23 July 2004 oneg, heteroatom which is N, and, optionally, 1,
2, 3, or 4 additional N aflsCEHR)-Mbstituents are each independently:

1) halo; (2) | | kyl ; . kyl t hi o; 5) CN;, (6
gal) oaﬁkgl;( %7) Om;r ?S)y-al%?%@@%?;b?vg% -1 >IéG)(:??-OI(O\)Ner al l(<yl); or
(10) al kylsul finyl (p) -CQ% R&YRRy-COeR?> CH2OR8; (r) -CH2OCN; (s)

unsubstituted or substitu}ejg' (1) lower'alkyl-Q (2) -0-lower alkyl-Q
(3) -S lower alkyl-Q (4){33Renzylagy| - o-1ower al'kyl-Q

(14) -O-(lower alkyl)-CO,R'%; or
(15) -O-(lower atkyl)-NR'?R";

(p) fluoroalkenyl;

(q) mono- or di-substituted bicyclic heteroaryl of 8, 9 or 10 members,
consisting of 2, 3, 4 or 5 heteroatoms, wherein at least one heteroatom resides on each ring
of said bicyclic heteroaryl, said heteroatoms are each independently O, S and N and said
substituents are each independently:

(1) hydrogen;

(2) halo;

(3) lower alkyl;

(4) alkoxy; |

- (3) alkylthio;

(6) CN; -

{7) haloalkyl;

(8) N3;

() -CR*)R")-0D'; or

(10) -CR’YR®)-O-lower alkyl;
MK
- (s) aryl;

(O arylalkyl;

(u) cycloalkylalkyl;

(v) -COR";

() hydfogen;

(v) arylalkenyl;

(w) arylalkoxy;

(x) alkoxy;

(v) aryloxy;

(z) cycloalkoxy;

(aa) arylthio;
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(5) lower alkyl-S-lower alkyl-@ (6) lower alkyl-O-Q (7) lower alkyl-S-Q
(8) lower alkyl-OK  (9) lower alkyl-S-K: (10) |ower alkyl - &Wilyg004171)

| ower al kyl-S-V; wherein the substituent(s) resides on the | ower alkyl;

(t) cycloalkyl; (u) aryl; (v) arylalkyl; (w) cycloalkylal kyl; (x) aryloxy;
154 23 July 2004 (y) arylal koxy; (z) arylalkylthio; (aa) cycl oal kyl al koxy,
- (bb) heterocycl oalkyl; (cc) al kyl sul fonyl oxy, (dd) al kyl sul fonyl,- (ee)
aryl sul fonyl; (ff) arylsulfonyloxy; (gg) -C(OR O (hh) nitro; (ii)
aniino; §) aninoal k{b)allgrithiol c( O) - al kyl - heterocyclic ring; (11) halo;
(mm heterocyclic ri'@&;)ary(dﬁ%ﬂﬁo%?[)' (oo0) carboxyl; (pp) amdyl; or (qq)

al koxyal kyl ;
(dd) cycloalkylthio;

X2 is:
(a) -C(0)-U-D';
(b) -CH,-U-D';
(¢) -CH,-C(0)-CHs;
(d) -CH,-CH,-C(0)-U-D?;
(&) -CH,-O-D%; or '
() -C(O)H;
Y3 is:
(a) (CR°(R™)-U-D';
(b) -CHs;
(c) -CH,OC(O)RS; or
(d) -C(O)H;
alternatively, X and Y? taken together are -CR®(R?)-CR¥Z(R**)-; R®, R%%, R®?
and R®' are each independently:
(a) hydrogen;
(b) hydroxy,
() alkyl;
_ (d) alkoxy;
(e) lower alkyi-OD';
@ alkylthio;
(g) CON;
(0) -C(O)R™; or
(i) -OC(O)R®,

(a) hydrogen;
(b) lower alkyl; or
(c) alkoxy;
R¥ is:
(a) lower alkyl;
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alternatively, R5 and R5 taken together with the carbon to which they are
attached are: (a) cycloal kyl; or (b) heterocyclic ring; R~ ard Jily 2808 each
i ndependently: (a) hydrogen; (b) unsubstituted, niono- or di-substituted
phenyl; unsubstituted, nono- or di-substituted benzyl; unsubstituted,
nono- or di-substituted heteroaryl; nono- or di- substituted
“heteroaryl nethyl, wherein said substituents are each independently: (1)
hal o; (2) lower alkyl; (3) alkoxy; (4) alkylthio; 155 23 July 2004 (5) CN,
(6) haloal kyl; (7) (Bale@y - Cc(R14) (R15)-0D1; or (9) -C(R14)(RL15)-0O | ower

P cond By (2 8 ot B, b Dbl R o il '
(c) RO ; alternaiivehhasuE&itééinh:RE'eaclﬂﬁdépmddﬁﬂyor R7 and R8 tbget her with

the carbon to which they eire attached forma saturated nmonocyclic ring of
3, 4, 5 6 or 7 atoms; anfDdB%onally

(2) alkoxy;
(3) haloalkyl;
(4) CN;
(5)-COR™;
(6) lower alkyl;
(7) -S(O)o-lower alkyl; or
(8)-OD';
alternatively, R* and R® or R®? and R® taken together are:
(a) oxo;
(b) thial;
(¢) =CR™R¥’; or
(d) =NR*; .
R® and RY are each independently:
{a) hydrogen;
(b) lower alkyl;
(c) lower atkyl-OD?;
(d) CN; or
(©-CORY,
R¥® is:
(a) OD';
(b} alkoxy;
(c) lower alkyl; or
(d) unsubstituted, mono-, di- or tri-substituted phenyl or pyridyl, wherein
‘the substituents are each independently: B
(1) halo;
(2) alkoxy;
(3) haloalkyl;
(4) CN;
(5)-C(OR™,;
152



up to two heteroatons selected fromoxygen, S(Oo or NR; RO is: (a) |ower

al kyl; (b) lower alkyl-C2D1; (c) lower alkyl-NHD1; (d) phe§Wuly206éno-,

di- or tri-substituted phenyl, wherein the substituents are each

i ndependently: (1) halo; (2) |ower alkyl; (3) alkoxy; (4) alkylthio; (5)

| ower al kyl -CO2D ; (6) lower alkyl-NHD ; (7) CN; 156 23 July 2004 (8)

- C2D1; or (9) haloal kyl; (e) benzyl, nono-, di- or tri-substituted benzyl,

wherein the substituents are each independently: (1) hal.o; (2) |ower

alkyl: (3) alkoxy; (4) afeyeveialkylis) |ower alkyl-CO2D; (6) |ower

alkyl-NHD ; (7)) CN, (8) (ﬂﬁ@@ﬁkJ@% .fal oal kyl;  (f) cycloal kyl; (g) K
dir -, “or

or. (h) benzoyl, nono-, tri?ﬁ tituted benzoyl, wherein the
substituents are each indﬁpémﬁently: (1) hal o;
R®and R™ are each independently:
| (a) hydrogen;
(b) amino;
(c) CN;
(d) lower alkyl;
(¢) haloalkyl;
(f) alkoxy;
(g) alkylthio;
M Q;
®-0-Q;
0 -S-Q
K K;
(1) cycloalkoxy;
{(m) cycloalkylthio;
(n) unsubstituted, mono-, or di-substituted phenyl or unsubstituted, mono-,
or di-substituted benzyl, wherein the substituents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
@ alkylthio;
(5)CN;
(6) haloalkyl;
(7 Ns;
®)Q
{9) nitro; or
(10) amino;
(o) unsubstituted, mono-, or di-substituted het_eroaryl or unsubstituted,
mono-, or di-substituted heteroarylmethyl, wherein the heteroary! is a monocyclic aromatic
ﬁng of 5 atoms, said ring having one heteroatom which is S, O, or N, and, optionally, 1, 2,

or 3 additional N atoms; or the heteroaryl is a monocyclic ring of 6 atoms, said ring having
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(2) lower alkyl; (3) alkoxy; (4) alkylthio; (5) |ower alkyl- D  (6)
| ower al kyl-NHDL; (7) CN;, (8) -CQ2D ; or (9) haloal kyl; mé??%'ﬂ%’%
hydrogen; or (b) RI1; R' is: (a) lower alkyl; (b) cycloalkyl; 157 23 July
2004 (c) unsubstituted, nmono-, di- or tri-substituted phenyl or naphthyl,
wherein the substituents are each independently: (1) halo; (2) alkoxy;
(3) alkylthio; (4) CN, (5) haloalkyl; (6) lower alkyl; (7) N3; (8)
-C2DI; (9) -CO2-1ower alkyl; (10) _C(R12)(R 3)-0D; (11) ]

- (R ) ( R 3pncheterpatomawhiph is Nyand) optiogelly, di, Ry3,-oodrpiitional 3 atomaesaid

:: tz: ) %%;timggré)aré)&@ﬁﬂd%gﬁdeﬁﬂﬁ) -O (lower alkyl)-C2D1; (16) -0O (| ower
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) CN;
- (6) haloalkyl,
(7) N3;
(8) -CRIHR')-OD';
(9) -CROR)-O-lower alkyl; or
(10) alkylsulfinyl
() ~CONR®*)R®);
() - CH;OR?;
(r) -CH,0CN,;
(s) unsubstituted or substituted:
(1) lower-alkyl-Q;
(2) -O-lower alkyl-Q;
(3) -S-lower alkyl-Q;
(4) lower alkyl-O-lower alkyl-Q;
(5) lower alkyl-S-lower alkyl-Q;
(6) lower alkyl-O-Q;
(7) lower alkyl-S-Q;
(8) lower alkyl-O-K;
(9) lower alkyl-S-K;
(10) lower alkyl-O-V; or
(11) lower alkyl-S-V;
wherein the substituent(s) resides on the lower alkyl;
(t) cycloalkyl;
(u) aryl;
(v) arylalkyl;
(w) cycloalkylatkyt;
(x) aryloxy;
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(17) -O (lower alkyl)-NR12R13; (d) unsubstituted, nono- g
tri-substituted heteroaryl, wherein the heteroaryl is a m)ng S}gl|y|2904
aromatic ring of 5 atons, said ring having one heteroatom which is S, 0,
or N, and, optionally, 1, 2, or 3 additional N atons; or said heteroaryl is
a nonocyclic ring of 6 atons, said ring having one heteroatomwhich is N,
~and, optionally 1, 2, or 3 additional N atons, and wherein said
substituents are each inde endently: (1) halo; (2) lower ‘alkyl; (3)

al koxy; (4) al kyIth| 8’ OXN;, (6) haloalkyl; (7) N3; (8)

_C(R12) (R13) - OD1; or ¢ %}yal%ﬁh 3{R13) - O | ower aI kyl; 158 23 July 2004 (e)
unsubsti tuted, nono- 3 é Stituted benzoheterocycl e, wherein the

benzoheterocycl e i s @apcydboalloylalkexyenbered ring with 1 or 2 heteroatons
i ndependently selec fromaQ, or N, and, optionally, a carbonyl group
or a sul fonyl group, hﬁ?ﬁé‘?@ﬂ?y"lgﬁlﬁﬁl »substituents are each independently: (1)

hal o; (2) |ower al kytg'c aﬁc?’])sul%rﬁ@d% (4) alkylthio; (5) CN (6) hal oal kyl;
(7) N3; (8) _C(RL2)( |§)- , (9) -C(R 2)(RL3)-O lower alkyl; (f)
unsubstituted, nono- (dﬂ)aﬂtbflsgublsyh tuted benzocarbocycle, wherein the

carbocycle is a 5, 6 r_7- ered ring has optionally a carbonyl group,
wherein said substi {quﬁrtygs gerqueach i ndependently : (1) hal o;

(ff) arylsulfonyloxy;
(g8) -C(O)R'";
(hh) nitro;
(i1) amino;
(jj) aminoalkyl;
(kk) -C(O)-alkyl-heterocyclic ring;
(11) halo;
(mm) heterocyclic ring;
(nm) -CO;D';
(00) carboxyl;
(pp) amidyl; or
(qq) alkoxyalkyl;
alternatively, R’ and R® taken together with the carbon to which they are attached
are:

~(a) cycloalkyl; or

(b) heterocyclic ring;

- R%and R” are each independently:
(a) hydrogen;
(b) unsubstituted, mono- or di-substituted phenyl; unsubstituted, mono- or
_di-substituted benzyl; unsubstituted, mono- or di-substifuted heteroaryl; mono- or di-
substituted heteroarylméthyl, wherein said substifuents are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
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(2) lower alkyl; (3) alkoxy; (4) alkylthio; (5) CN (6) haloal kyl: (7)
N3; (8) -C(R12)(R 3)-OD; or (9 -C(R12)(R13)-O_I| ower al kyl;23(J§')’q§é9ﬁ_rogen;
or (h) K R12 and R13 are each independently: (a) hydrogen; (b) |ower

al kyl; or (c) aryl; or R2 and R13 together with the atomto which they
are attached forma saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons;

- 159 23 July 2004 R14 and R15 are each independently : (a) hydrogen; or (b)
| ower al kyl; or R14 and R15 together with the atomto which they are
attached forma carbonyl, (3 CNial, or a saturated nonocyclic ring of 3, 4,

" (@) oxygen: (b sulf ORISR NrajR o v s (O (T
(7) N3; .
(®) -CR')R")-OD; or
©) -CR"RD)-O-lower alkyl;
(c) lower alky];
(d) -CH,OR®,
(&) CN;
(H) -CH,CN;
(g) haloalkyl;
(®) -CONR)R®;
(i) halo; or
. () -OR%;
R%is:
{a) hydrogen;
() K; or
©R’;
alternatively, R* and R*, R® and R’ or R” and R® together with the carbon to which
they are attached form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms; and optionally
up to two heteroatoms selected from oxygen, S(0), or NR;;
R’ is:
~{a) lower alkyl;
{b) lower alkyl-CO,D';
(c) lower alkyl-NHD';
(d) phenyl or mono-, di- or tri-substituted phenyl, wherein the substituents
are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylihio;
(5) lower alkyl-CO,D';
(6) lower alkyl-NHD';
(7) CN;
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(a) -NO (b) -NO2; or (c) hydrogen. Kis -Wa Eb- (C(Re)(Rf)éB E&
(C(Re) (Rf))x-Wi- (C(Re) (Rf))r W-E -W (C(Re)(Rf))Z U-V; wher &Pnui{£908,
d, g, i and j are each independently an integer fromO to 3; p, X, y and z
are each independently an integer fromO to 10; Wat each occurrence is
_independently: (a) -X(OQ-; (b) -C(§-; (c) -T-; (d) -(C(Re)(RF))h-; (e)
alkyl; (f) aryl; (g) heterocyclic ring; (h) arylheterocyclic ring, or (i)
-(CH2CH20) g-; 160 23 July 2004 E1 at each occurrence is independently: (a)
-T-; (b) alkyl; (c) aryl (8) 9D ¢eXR) (Rf))h-; (e) heterocyclic ring; (f)
aryl heterocyclic ring; M (t&%_.?ra'llé 2CH20)q ; h is an integer form1l to 10;
gis an integer from1l to %) nd Rf are each i ndependently: (a)

hydrogen; (b) al kyl {e)tehzydymboa| &y iri-subdlitubed egeyl; wherein the substituents are
each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy;
(4) alkylthio;
(5) lower alkyl-CO,D';
(6) lower alkyl—NI—IDl;
(7)) CN,
(8) -CO,D; or
(9) haloalkyl;
(1) cycloalkyl;
(g K;or.
(h) benzoyl, mono-, di-, or trisubstituted benzoyl, wherein the substituents
-are each independently:
(1) halo;
(2) lower alkyl;
(3) alkoxy; -
(4) alkylthio;
(5) lower a]kyl-CO_o,Dl
(6) lower alkyl-NHD';
(7) CN;
(8) -CO.D'; or
_ (9) haloalkyl;
R'Yis:
{a) hydrogen; or
B RY;
RY is:
(a) lower alkyl;
{(b) cycloalkyl;
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(e) hydroxy; (: hydroxyal kyl; (g) al koxyal kyl; (h) aryl heterocyclic ring;
(i) cycloal kylalkyl; (j) heterocyclical kyl; (k) al koxy; (1)2hduip20Rbxy:;
(m - amno; (n) alkylam no; (o) dialkylamno; (p) arylamno; (Q)
diarylam no; (r) alkylarylamno; (s) al koxyhal oal kyl; (t) hal oal koxy;
(u) sulfonic acid; (v) alkylsulfonic acid; 161 23 July 2004 (w)
“arylsulfonic acid; (x) arylal koxy; (y) alkylthio; (2z) arylthio (aa)
cyan; (bb) am noal kyl; (CCZ am noaryl; (dd) alkoxy; (ee) ary (f fI
arylal kyl; (gg) car béR anpuhstitutadnmpned, Ri|og &i-Sebetifrtetbpheng] m)naahtywh ahstsimni do;

(ji) am dy khe substituents are each independently:
(1) halo;
(2) alkoxy;
(3) alkyltho;
4 CN;
(5) haloalkyl;
(6) lower alkyl;
(7) N3;
(8)-COo,D};
(9) -COs-lower alkyl;
(10) -CR*)R"™)-OD";
1) -CR™)(R")-O-lower alkyl;
(12) Tower alkyl-CO,D’;
(13) lower alkyl-CO,R'%;
(14) benzyloxy;
(15) -O-(lower alkyl)-CO,D';
(16) -O-(lower alkyl)-CO,R'%; or
(17) -O-(lower alkyl)-NR'?R"?;

(d) unsubstituted, mono-, di- or tri-substituted heteroaryl, wherein the
heteroaryl is a monocyclic aromatic ring of 5 atoms, said ring having one heteroatom
which is S, O, or N, and, optionally, 1, 2, or 3 additional N atoms; or said heteroaryl is a
monocyclic ring of 6 atoms, said ring having one heteroatom which is N, and, optionally 1,
2, or 3 additional N atoms, and wherein said substituents are each independentiy:

| (1) halo;

(2) lower alkyl;

(3) alkoxy;

(4) alkylthio;

(5) CN;

(6) haloalkyl,

(7) Ns;

(8) -CR™*)R")-OD'; or

(9) -CRHR")-O-lower alkyl;
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(kk) carboxyl; (11) carbatnoyl; (mm alkyl carboxylic acid; é

aryl carboxylic acid; (oo0) alkylcarbonyl; (pp) arylcarbonyl .2 fﬂé?o%gter
(rr) carboxylic ester; (ss) alkylcarboxylic ester; (tt) arylcarboxyllc
ester; (uu) hal oal koxy; (vv) sul fonam do; (ww) al kyl sul fonam do; (xx)
aryl sul fonam do; (yy) al kylsulfonyl, (zz) al kyl sul fonyl oxy, (aaa)
“aryl sul fonyl, (bbb) aryl sul phonyl oxy (ccc) sulfonic ester; 162 23 July
2004 (ddd) carbarnoyl (eee) urea; (M nitro; g ) -UV; or & and Rf
taken together are: (gapsubsifutedpmon oyidi- sulpsh&ltaﬁbew gtelloeyre l@,dg%@rmthew th

e, Car Dol ot AR 21 gP (AR i e DOSHORIEL el )
to 2; T at selagéd Ho@uD,'SRED, la1$d Iopﬁ@ﬁ@l@ﬁﬁﬁdrb&nyl group or a sulfonyl group, wherein
said substituents are each independently:

(1) halo;

(2) lower alkyl;

(3) alkoxy;

(4) alkylthio;

(5) CN;

(6) haloalkyl;

(7} Ns;

(8) -CR")R")-OD'; or

(9) -CR™(R)-O-lower alkyl;

() unsubstituted, mono- or di-substituted benzocarbocycle, wherein the
carbocycle is a 5, 6, or 7-membered ring has optionally a carbonyl group, wherein said
substituents are each independently :

(1) halo; -
(2) lower alkyl;
(3) alkoxy;
(4) alkyithio;
(5)CN;
(6) haloalkyl;
(7)Y Ns;
(8)-CR)R")-OD'; or
(9) -CR")RP)-O-lower alkyl;
(g) hydrogen; or
MK
Rlz_ and R" are each independently:

(a) hydrogen,

(b) lower alkyl; or

(c) aryl; or

R' and R" together with the atom to which they are attached form a saturated

monocyclic ring of 3, 4, 5, 6 or7 atoms;
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(a) a coval ent bond, (b) carbonyl, (c) an oxygen, (d) -S(O,-; or (e)
-NUMRj-; ois an integer from0O to 2; Qis: (a) -C(O-UD ;23 iy 200- | oner
al kyl; (c) tetrazolyl-5-YlI; (d) -C(R7))W(S-D); (e) -C(R7)(R8)(0-D); or
(f) -C(RW(O-lower alkyl); Rais: (a) a lone pair of electron; (b)
hydrogen; or (c) lower alkyl; R is: (a) hydrogen-,' (b) alkyl; 163 23
~July 2004 (c) aryl; (d) alkylcarboxylic acid; (e) arylcarboxylic acid,

(f) al kyl carbox&hic ester; (g) arylcarboxylic ester; (h)

al kyl car boxani dB; andiRy~ areywpelaindependently: (j) al kyl sul finyl; (k)

al kyl sul fonyl; (1) (%BEy&%géJ,%pyl oxy, (m arylsulfinyl; (n) arylsulfonyl;
' (b) lower alkyl; or

R'* and R'® together with the atom to which they are attached form a carbonyl, a
thial, or a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
D'is:
. (a) hydrogen or

(®) D;
Dis:

(@ V; or

®) K;
Uis:

(a) oxygen;

(b) sulfur; or

(c) -N(R2)R;
Vis:

(a) -NO;

(b) -NOy; or

(c) hydrogen
K is -War Bo-(CR)Rp-Ec-(CRIRD)- Wa-( CRIR)y-Wi-Ej-We-(CRIRY)-

U-V;

wherein aa, b, ¢, d, g, 1 and j are each independently an integer from 0 to 3;
D, X, yland z are each independently an integer from 0 to 10;
W at each occurrence is independently:

() -C(0)-

(b -C(S)-

(€) -T-

(@) -(CRIRDw-;

(e) alkyl;

() aryl;

(g) heterocyclic ring;

(h) arylheterocyclic ring, or-

(i) -(CH,CHz0)4-;
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.(0) aryl sul phonyl oxy; (p) sulfonam do; (q) carboxam do; (r) .carhoxylic
ester; (s) aminoalkyl; (t) anunoaryl; (u) -O%Z-C(U\O(Re)(R?#:’Ul(aao‘é bond
to an adjacent atomcreating a double bond to that atom or (w)
-(N22-)"M', wherein M is an organic or inorganic cation; with the proviso
that the compound of Fornmula Il nust contain at |east one nitrite,
"nitrate, thionitrite or thionitrate group. 2. A conposition conprising the
conpound of claim 1l and a pharnaceutically acceptable carrier. 3. Use of
t he conposi ti onEdt eaghaogyrrence is mdepopdenifyact ure of a nedi canent for
treating, preventing ar_-Ir__educi ng inflammation, pain or fever . 4. Use of

t he conposition of CF im?2, in the manufacture of a nedi canent for
treating or preventi (i alkgastrointestinal disorder, or inproving the
gastrointestinal propertjes of a COX-2 inhibitor. 5. Use of claim4,
wherei n the gastroi nf@sihal disorder is an inflammtory bowel disease,
Crohn' s di sease, gasyfi i mryyj_t abl e bowel syndrone, ulcerative colitis, a
peptic ulcer, a st regcis) EngéePMf bl eedi ng ul cer, gastric hyperacidity,
dyspepsi a, gastropar &ilstera§Ali23ingul y 2004 Zol | i nger-Elli son syndrone,

gast roesophageal refl xarﬂ'hsease,.a.bact erial infection, short- bowel
(anast onosi s) syndroﬁfg, eterogy i ing Pt ory state associated with systemc
mast ocytosi s or basopghyi Jcg,caspni a and hyperhi staninenia. 6. Use of the
conposition of claim?2, in the fenuf acture of a nedi cament for
facilitating wobdsamhetggenfprmA todde of claim6, wherein the wound is an
culcer. 8. Use of .the. co sitlio ,of claim2, in the manufacture of a

medi canment for qt’?%‘éﬁeﬁgpﬁ?m frsgr‘si ng renal or other toxicities. 9. Use of

t he conpositi OnRQﬁndJRﬁér%é’chihﬂﬂieh@edWDUf acture of a nedi canent for
treating or preventiegg a disorder resulting fromelevated | evels of COX-2.
10. Use of claim9, Yr9gethe di sorder resul ti ng fromel evated | evel s of

ox () alkyl;
(c) cycloalkoxy;
(d) halogen;
(e) hydroxy;
() hydroxyalkyl;
(g) alkoxyalkyl;
(h) arylheterocyclic ring;
(i) cycloalkylalkyl;
. {J) heterocyclicalkyl;
() alkoxy;
- (1) haloalkoxy;
(m) amino;
(n) alkylamino;
(o) dialkylamino;
(¢) arylamino;
(qQ) diarylamino;
(© alkylarylamino;
(s) alkoxyhaloalkyl;
() haloalkoxy;
(u) sulfonic acid;
(v) alkylsulfonic acid;
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2 is angiogenesis, arthritis, asthma, bronchitis, nmenstrual c¢ra

premature | abor, tendinitis, bursitis, skin- related conditigﬁJHEé@Bfasia,
i nfl anmation in di sease, ophthalmc .disorder pul nonary i nflammati on,
central nervous systemdisorder, allergic rhinitis, respiratory distress
syndrome, endotoxin shock syndrone, atherosclerosis, inflammtion and/or
“mcrobial infection, cardiovascul ar disorder, urinary and/or urol ogical

di sorder, endotheli al dysfunction preservation of organs and tissues,

i nhi bition and/ or préwbﬁﬂi%ﬂﬁmﬂﬂwahtivation adhesion and infiltration of
neutrophils at the Sk emg%T&q%lannation or inhibition and/or prevention
of platel et aggregatian he conposition of claim?2, further conprising
at | east one therape(y) slkgigdoi . 12. . The conposition of claim1ll, wherein
the therapeutic agent is a steroid, a nonsteroidal antiinflanmatory
conpound, a 5-1i poxy&er@gkhidhhi bitor, a | eukotriene B4 receptor

ant agoni st, a IeukotF&§ 4 hydrol ase inhibitor, a 5-HT agonist, a

3- hydroxy-3- nethyl gluta ’coenzyne A inhibitor, a H2 receptor antagonist,
an antineopl asti c agét), ananoalkyiti pl at el et agent, a decongestant, a
diureti'c, a sedating nan-sedating anti-histamne, an inducible nitric
oxi de synt hase inhipré ioid, an anal gesic, a Helicobacter pylor

i nhibitor, a proton Bﬂﬁnﬂk ibitor, an isoprostane inhibitor, or a mxture
thereof. 13. The. conposi ti on ’ of clain112 wherein the nonsteroi dal
antiinflammatory cotsbumd;is wherein the nonst eroi dal antiinflammatory
~conpound i s acetam ngphen spirin, diclofenac, ibuprofen, ketoprofen or
naproxen. 14. The coﬁ@ %ﬂ? *of claim 13, wherein the nonsteroidal
antiinflamuatory coqgguﬁﬁxkgm@ﬁpirin 165 23 July 2004 15. Use of the
conposition of claim1l, in the manufacture of a medi canent for treating,
preventing or redUC|ﬂﬁli$#X%ﬁﬁﬁﬁ e pain or fever. 16. Use of the
conposition of clai Q{ nuf acture of a nedicanent for treating
or preventing a gast |%?es I na i sorder, or inproving the
gastrointestinal pr@peahidgg of a COX-2 inhibitor. 17. Use of claim 16,

wherein the gastroin tinal disorder is an inflanmatory bowel disease,
Crohn' s di sease, gast¥ t‘i OX¥¥ritabl e bowel syndrone, ulcerative colitis, a
peptic ulcer, a st reg 12 bl eeding ulcer, gastric hyperacidity,
dyspepsi a, gast r opar e5| s Zc?’ I'1i nger-Ellison syndr one, gastroesophageal

reflux di sease, a ba@us) |a£¢y1¢auiica®hca¢1d, short- bowel (anastonosis) syndrone,
or a hypersecretory (St?ta?ylgas’r gfyih%tag% Wi th systemc

{oo0) alkylcarbonyl;

(pp) arylcarbonyl;

(qq) ester;
(11) carboxylic ester;

(ss) alkylcarboxylic ester;
(tt) arylcarboxﬂic ester;
(uu) haloalkoxy;

(vv) sulfonamido;

(ww) alkylsulfonamido; -
(xx) arylsulfonamido;’
(vy) alkylsuifonyl,

(zz) alkylsulfonyloxy,
(aaa) arylsulfonyl,

(bbb) arylsuiphonyloxy

(cce) sulfonic eéter;
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mast ocytosi s or basophilic | eukem a and hyperhi stam nem a. 12 HBS 81 t he
conposition of claim1l, in the manufacture of a nedi canent %ﬂuy 0
facilitating woul d healing. 19. Use of claim 18, wherein the wound is
~ulcer. 20. Use of the conposition of claim1l, in the manufacture of a
medi canment for treating or reversing renal or other toxicities. 21. Use of
“the conposition of claim 11, in the nmanufacture of a nedi canent for
treating or preventing a disorder resulting fromelevated | evels of COX-2.
22. Use of claim 21, (ddddeebamere di sorder resulting fromelevated | evel s of
COX-2 is angiogenesiﬁ5 ﬂ&%,ritis, asthma, bronchitis, nenstrual cranps,
premature | abor, te dar I'tT’s, bursitis, skin-related condition, neoplasia,
inflammation in di seg@Paiteglehal m c disorder, pul nonary inflanmmation,
central nervous systemdisorder, allergic rhinitis, respiratory distress
syndrone, endotoxin Qﬂ@%ﬁuﬁﬁﬁﬁrone, at heroscl erosi s, inflammation and/or
m crobi al i nfectki I r disorder, urinary and/or urol ogical
di sorder, endo%%gﬁqgfégggﬁﬁﬁégﬁ%%organ or tissue deterioration
activation, adhesion(@nsko;nfiltration of neutrophils at the site of
i nflammation. 23. Us %ﬁ%‘lain110 or 22, wherein the neoplasia is a brain
cancer, a bone cancﬁﬁ, CEkpithelial cell-derived neoplasia (epithelial
carcinome), a bRgahd RelakeX RECHANR theArtRH 8 RRRATHAMB andnd@ale! 01 Nt esti na
cancer, a |lip cancer, a nouth cancer, an esophageal” cancer, a small bowel
cancer, a stomach caf®édreteracysbtongrancer, a liver cancer, a bl adder
~cancer, a pancreas cgncer, an,gvary cancer, a cervical cancer, a lung
cancer, a breast ca épF(?ﬂgﬁgﬁdeWber, a squanus cell cancer, a basal
cell cancer, a prostgganﬁg@@eydo@kﬂgﬂﬁb;166 23 July 2004 cell carcinoma, a
cancerous tunor, a growh, a polyp, an adenonmatous polyp, a famli al
adenomat ous polkﬁﬁ§}§ﬁﬁﬁfﬁqmﬂﬁpéﬁis resulting fromradiation therapy. 24.
Use of claim 10 , LEL: al nervous system di sorder is
cortical denent?g§?£%f§ elﬁg?ﬂ? @%?%gggﬁzvascular dementia, multi-infarct
denentia, pre- senil @)detwalenthord, cohol i c denentia, senile denentia, or
central nervous system dama resulting fromstroke, ischema or trauma
25. Use of the conpogﬂt?%m“gi claim2 or 11, in the manufacture of a
medi canment for i”hibkgiéﬁbﬁ%g or preventing platelet aggregation. 26. A
conposition conpri si at ast one conpound of claim1 or a
pharmaceutical |y accé&t-®Dr-;3mlt t hereof, and at | east one conpound t hat
donates, transfers (©) NRIRs-;

o is an integer from 0 to 2;
Qis:

(2) -C(0)-U-D';

_(b) -COy-lower alkyl;

(c) telrazolyl—S_nyl; -

(@ -CRHRKS-DY);

() -CRHR*)O-DY; or

(® -CRHR)(O-lower alkyl);
R, is:

(a) alone pair of electron;

(b) hydrogen; or

(c) lower alkyl;
R; is:

(a) hydrogen;

() alkyl;
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or releases nitric oxide, or induces the production of endogenous nitric
oxi de or endotheliumderived relaxing factor, or is a substfaddyR8P4nitric
oxi de. synt hase. 27. The conposition of claim26 further conprising a
pharmaceutically acceptable carrier. 28. The conposition of claim 26,
wherein the conpound that donates, transfers, or releases nitric oxide, or
“induces the production of endogenous nitric oxide or endotheliumderived
rel axing factor or is a substrate for nitric oxide synthase is an S-

ni trosothiol. 29. Thé)cambosition of claim 28, wherein the S-nitrosothiol

is S-nitroso-N acetylcystel pe, .S-nitroso-captopril,

S-ni troso- N-acet yl pexﬁbc%ﬁ?ﬂﬁﬂgﬂ@fhc@’rﬁ’t roso- honocyst ei ne,

S-nitroso-cystei ne, @n&r?,rcmxgi%;hi one, or S-nitroso-cysteinyl-glycine.

30. The conposition of claim28, wherein the S-nitrosothiol is: (i)

HS(C(Re) (Rf)) mmBNO,  (DigkyirahaxyRe p§tet ) ) mrke; or (iii) _ _

H2N- CH( CO2H) - ( CH2) mzéj(@igli%%@—gs?em -C(O NHCH2- CO2H; wherein mmis an
y>’Re’an

integer from2 to 20 are each i ndependently a hydrogen, an
al kyl, a cycl oal koxy (h)aalkgkt@etamidohydr oxy, an hydroxyal kyl, an

al koxyal kyl, an aryl heterocyclic ring, a cycloal kyl al kyl, a

het erocycl i cal kyl , ak)#Weathoxamides oal koxy, an am no, an al kyl anino, a
di al kyl ani i no, an ar :)aéﬂ%ﬁt‘?ﬂﬁxﬁd'di aryl am no, an al kyl aryl am no, an

)

al koxyhal oal kyl , a hal oal’koxy,” 'a sul fonic acid, a sulfonic ester, an
al kyl sul foni c acid, @& alkylsilfmlyf;oni ¢ aci d, an aryl al koxy, an al kyl thio, an

arylthio, a cyano, an,am noal kyl, an am noaryl, an al koxy, an aryl, an
~arylalkyl, a carboxaﬂbg%$£5&gp%VWbarboxanido,'an aryl car boxam do, an

am dyl, a carboxyl, @nyaygaﬁgyt, an allcylcarboxylic acid, an 167 23 July
2004 aryl carboxylic acid, an alkyl carbonyl, an arylcarbonyl, an ester, a
carboxylic ester, an(marklgudenyboxylic ester, an arylcarboxylic ester, a

hal oal koxy, a sul f ongni | kyl sul fonam do, an aryl sul fonam do, an
al kyl sul fonyl, an al @%ﬁ?‘%‘@%‘}‘v@% an arylsulfonyl, an arylsul fonyl oxy, a

carbanoyl, a urea, a(p)idulfonamiivQ, or (C(Re)(Rf))k-T-Q or Re and Rf taken
together are an oxo, a nethanthial, a heterocyclic ring, a cycl oal kyl

group or a bridged c{® FErRFEUdEoUp; Qis -NO or -NO2; and T is

i ndependently a covahﬁzr&&bogg bsted. Carbonyl, an oxygen, -S(OQo- or -N(Ra)R

-, wherein o is an integer from0to 2, Ra is a lone pair of electrons, a
hydrogen or an al kyl (syramipoall®d; i s a hydrogen, an alkyl, an aryl, an

al kyl carboxylic acid,, an.aryl carboxylic acid, an al kyl carboxylic ester, an
aryl carboxylic () aminoaryl; ~

() -CHa-C(U-V)(R)(Ry);
(v) abond to an adjacent atom creating a double bond to that atom; or
(W) -(N20,-y*M", wherein M is an organic or inorganic cation;

with the proviso that the compound of Formula ITI must contain at least one nifrite,
nitrate, thionitrite or thionitrate group.

2. A composition éompn'sing the compound of claim 1 and a pharmaceutically
acceptable carrier. ‘

3. Use of the composition of claim 2, in the manufacture of a medicament for
treating, preventing or reducing inflammation, pain or fever . -

4. Use of the composition of claim 2, in the manufacture of a medicament for
treating or preventing a gastrointestinal disorder, or improving the gastrointestinal
properties of a COX-2 inhibitor.

5. Use of claim 4, wherein the gastrointestinal disorder is an inflammatory
bowel disease, Crohn's disease, gastritis, irritable bowel syndrome, ulcerative colitis, a
peptic ulcer, é stress ulcer, a bieeding uicer, gastric hyperacidity, dyspepsia, gastroparesis,
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ester, an al kyl carboxam do, an aryl carboxam do, an al kyl sul finyl, an

al kyl sul fonyl, an al kyl sul fonyl oxy, an arylsulfinyl, an ar y?%tﬁ'i"ygﬂ% oxYy,
an arylsul fonyl, a sulfonam do, a carboxam do, a carboxylic ester, an

am noal Il cyl, an am noaryl, -CH2-C(T-Q (Re) (Rf), or - (N2Q2-)-M-, wherein Mt
IS an organic or inorganic cation; with the proviso that when R is
-CH2-C(T-Q (Re) (Rf) or -(N22-)M+; then "-T-Q' can be a hydrogen, an al kyl
group, an _al koxyal kyl group, an am noal kyl group, a hydroxy group or an
aryl gr oupZoBmgerrRHisew aydsimné, gastrofesaphageal fdluxudirenss, abadterial amfpctiongshiomat
donates, transfers or.releases ni.tric oxide, or induges.the production of
endogenous%ﬂW?que ASIOMAFIS) SYH‘E%IH&OOE ﬁJ’lyP?fﬁ‘?cééP‘iy\FE‘He F‘?P%f%eﬁdv lfhaﬁé'FtSB',lc or is a
substrate aRktoditbsik 6r Basbplilic YoukBnmamtd hyperhtadiifddii@, L- honoar gi ni ne,
N-hydroxy-L-arginine, nitrosated L-arginine, nitrosylated L- arginine,

ni trosated N hy#ir oxylse af e spmposition @rg%a,rma%,emthmmf@we pf amgidicement for

citrullineg,.apndthi I m ne, or an arginase inhibitor. 32. . The
conpasiti oﬁacg?%%!vm Eé irein the conpound that donates, transfers, or
rel eases nitric7oxi d&se of clhintlélomserdih thepiradidds hotlcef. endogenous nitric oxide
or endot heliumderi VedB{:ﬁ%lEaXi ng.factor, or . is a substrate for_nitric oxide

synthase is, (i¥ a cHip comBesiiRfclaims?, i theapanufasiie ofe medicameny fornr
ON- G- gr OUReatindel dek Jatoxd ises at |east one 02N-O-, O02N-N-,
02N-S- or %]21%- Cr:-egrrou%; %llrt?}l ) a&q@%ﬁ%{. N-nitrosoam ne having the formula:
R R2- N( O MK) - NOP. whebs¢ of thRRtompekitiéh affodaimc; n the demafdant bfa mefehypstfor de,

~an am no acgi a sugar, an,. oligonycleptide, a strai r _branched,

sat ur at ed ﬁ?&ﬂ%”é@’ﬁ%&?@%ﬁ a %S?I‘Gﬁlgliﬂﬁlﬂtnaﬁ gﬁ’?lc?_ifd’ﬁeéieve&fgjs}bgﬁ' ed or _
unsubstituted hyglr ocekberclail 9,3y IRediR FRMSIriG rSuRity fréh Sleihtell fevRlR IR C OF
i norgani ¢ cation. 168 23 July 2004 33. The conposition of claim 32, erein

t he conpoufds agiggenesin grthitiy, asthma, hyprechity, Genstaml dtamps, pBita@urgelorp i s an
ON- O pol i de. . ) t.ide, an, ON-C-pol ypepti.de, an Q anm no
20i 0 an” Rt bR R PER T, p@blasiinTaReatRE R tfffise. Shypainc

ON- N sugar disarileulmdiagpinfatiatibh, Qeplrilgenival Satdngl Gisorer, Aedic rhinitis,

ol i gonucl eoti de, an ON-C-oligonucl eotide, a straight or branched, saturated
or unsat ur ESRigatorydisitess sYndeme endpietin shook syadroms) stherasqlerogis, inflanmetion

OO 1Y OGRS RS IO AN,
strai ght oendotlesiahéydfurstion)padsedyation o wginsiaat eidsucs, iblsibitionta@d/opprevention of
g gfrg g 3 'ﬁl Idt qta(:ei‘ﬂrhtic?rll, Iaﬁggg(;ncan ri.ni?lrt.rgtqc%{ <I)fc nelcllt\rtﬁ;ig%? {h%%%g tc))iQ ﬂfﬂaggna%;lﬁ,oorhigﬁigirti%gyc e
and/or prevention of platelet aggregation.
11.  The composition of claim 2, further comprising at least one therapeutic
agent.
12.  The composition of claim 11, wherein the therapeutic agent is a steroid, a
- nonsteroidal antiinflammatory _compound, a 5-lipoxygenase inhibitor, a leukotriene By
receptor antagonist, a leukotriene A, hydrolase inhibitor, a 5-HT agonist, a 3-hydroxy-3-
methylglutaryl coenzyme A inhibitor, a H, receptor antagonist, an antineoplastic agent, an
antiplatelet agent, a decongestant, a diuretic, a sedating or non-sedating anti-histamine, an
inducible nitric oxide synthase inhibitor, an opioid, an analgesic, a Helicobacter pylori
inhibitor, a proton pump inhibitor, an isoprostane inhibitor, or 2 mixture thereof.
13.  The composition of claim 12, wherein the nonsteroidal antiinflammatory
compound'is wherein the nonsteroidal antiinflammatory compound is acetaminophen,
aspirin, diclofenac, ibuprofen, ketoprofen or naproxen.
14.  The composition of claim 13, wherein the nonsteroidal antiinflammatory
compound is aspirin. |
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an ON-N-heterocyclic conpound or a ON-C-heterocyclic conpound. 34. The
conposition of claim32, wherein conpound conprising at | easts dWE 200N O |
02N-N-, O02N-S-- or 02N-C- group is an 02N O pol ypeptide, an 02N N

pol ypepti de, an 02N S-pol ypeptide, an 02N C- pol ypeptide, an 02N-O am no
acid, 02N-N- am no acid, 02N-S-am no acid, an 02N-C-am no acid, an

- 02N O-sugar, an 02N-N-sugar, 02N S-sugar, an 02N- C- sugar, an

02N- O-ol i gonucl eoti de, an 02N-N- ol i gonucl eoti de, an 02N- S-ol i gonucl eot i de,
an 02N- G ol i gonidiz! eotselef tha cempesitgint oforainbi la ircthe dyang faictrad Baimedicament for

unsat ur at e al i phati.c or onat.i substituted or unsubstituted 02N-
O hydr ocar %8?{ B@y?r}ﬂn&mr ngé‘ﬂfiﬂiﬁ%‘a?ﬁ%"ai’@fla?f Y°br unsaturated, aliphatic

or aromatic, sygsti tidé 8Fkhe corpssitisi ot dtdifc 10 2NHRiiHIaefRE B medicihémifght oOr

branched, saturated or wunsaturated, aliphatic or aromatic, substituted or
unsubst i t utretingapvieniingt gasomtestinalsigozdayher imprayizgibh gastrosatesiingt ed or

unsat urate | phat | - 3l tic, substituted or
unsubstituﬁ?&g&&ﬁé@ﬁ%@@%ﬁ: an 2N- O heterocyclic conmpound, an 02N N-

het erocyclic compountise enéldhk 1%, ilcfdi theGlakgoifiRBmAL didorder i8an inflammatory

02N- C-heterocyclic conpound. 35. The conposition of claim 34, wherein
conpound cBpFli dieage, brolinsLltcag gastigmimtablgbowelsyndsome gileasptivearlis, agr oup i s
Lo o AR £y 050 DO AERIREL S A Lalpse. sutoparss,

pent aer yt hEZblimgereEliaon éyndtoma;gamn&:aphagdal tdﬂué;ﬂ@seas‘ﬁhebmerbﬂki’fhétm, giorte| ai m

26, further c rising.at | east one therapeutic agent. ,37. The conposition
of claim3 PW%%WQ%@SM&%@&@%@P%% toryestae abapgied Witk SYRERAS er of dal

antii nflarrﬁﬁs@moﬁ@maﬂﬁﬁ@leﬁkém%uggﬁaﬁﬁtahﬂﬂéﬁu or, a leukotriene B4
receptor antagoni st, a leukotriene A4 hydrol ase 1 nhibitor, a 5-HT agonist,

a 3-hydroxy-3 168 23Useipfthe oemposstidndigilaimally in the srnyfretute ofdnbdicanent forH2

receptor ant ni st ntineoplastic agent, an antiplatelet agent, a
decongest aﬁatcﬁggt%‘ﬁ?'gaﬂﬁﬁmg sedating or non-sedating anti-histamne, an

i nduci bl e nitri ¢9.0xi Uge 654iHARS whahiPiHeoundds @RE0I d, an anal gesic, a
Hel i cobacter pylori _inhibitor, a_proton punp inhibitor, an isoprostane

i nhi bitor, ~or a2 xt beeofthe pemposygn ofirdaiviohlp gsthe mnuetues of aumgdicamens fesi n
t he non'Steﬁgétgl%;?rgéc}}%%%%ﬁﬁﬁ?%ﬁ{%mﬁﬁ ound i s wherein the nonsteroidal

antiinflanma I'S acetam nophen, aspirin, diclofenac,
i bupr of en, ket opt.of elis©of the pompesition3sy. claithel I¢ anhe siahufasiued oftd medicdBent irer ei n
the nonst éir:rgitglagl or %p(;[vieriltri]x];gl a? dniTsTgEigrrr%sulting from elevated levels of COX-2.

22.  Use of claim 21, wherein the disorder resulting from elevated levels of
COX-21s a'ngidgenesis, arthritis, asthma, bronchitis, menstrual cramps, premature labor,
tendinitis, bursitis, skin-related condition, neoplasia, inflammation in disease, ophthalmic
disorder, pulmonary inflammation, central nervous system disorder, allergic rhinitis,

- respiratory distress syndrome, endotoxin shock syndrome, atherosclerosis, inflammation
and/or microbial infection, cardiovascular disorder, urinary and/or urological disorder,
endothelial dysfunctionorgan or tissue deterioration, activation, adhesion and infiltration of
neutrophils at the site of inflammation.

23.  Useofclaim 10 or 22, wherein the neoplasia is a brain cancer, a bone
cancer, an epithelial cell-derived neoplasia (epithelial carcinoma), a basal cell carcinoma,
an adenocarcinoma, a gastrointestinal cancer, a lip cancer, a mouth cancer, an esophageal
cancer, a small bowel cancer, a stomach cancer, a colon cancer, a liver cancer, a bladder

cancer, a pancreas cancer, an ovary cancer, a cervical cancer, a lung cancer, a breast

cancer, a skin cancer, a squamus cell cancer, a basal cell cancer, a prostate cancer, a renal
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conmpound is aspirin. 40. Use of the conposition of claim?26 or 36, in the
manuf acture of a nedicanent for treating, preventing or red@%iJH'éizO04

i nflammation, pain or fever. 41. Use of the conposition of claim26 or 36,
in the manufacture of a nedicanent for treating or preventing a
gastrointestinal disorder, or inproving the gastrointestinal properties of
“a COX-2 inhibitor. 42. Use of claim4l, wherein the gastrointestinal

di sorder is an inflamatory bowel disease, Crohn's disease, gastritis,
irritabl e pdhedrciggmaroraacerghsamer,agowtt, apolyp, an adzepmatous polyp, 2 fanstialess
ulcer, ab | | cer, .gast k] c hyperacidity, ..dys sia, gastroparesis,
Zol | i nger - E‘?ﬁ%@‘%ﬁm@ﬁg’%ﬂg"‘ %giglio?lfié‘gsg % Oﬂ}ldrdéqg%ﬁg}?%?@’ease, a bacteri al

i nfection, shorg4 bowet of Afias ! ®6DE, Whefoin the @eRiral ervoud WREISES6EAEOKY State
associated with system c__nmastocytosis or basophilic |eukenm a and

hyper hi st af?edidgmentias, dlzhepmers Hiseassnpssiler dsmetiacnuitininfectlengatia,ipte-t he
manuf act ur i . L ' ' 4. e of
Clai m a3, G dPmeffRE W ERARY dcnlnthAhie déthldil BRI AR E st e ¢

cl ai m 26 oresGMing iftont steokepinctenms of wawmha.a nedi canent for treating or

reversing renal _or ofher toxicities. 46. Use of the conposition of claim26
or 36, in the nﬁﬁuf a@%?&ﬁ?oﬁpom%f 2?rolrl’inr@5ﬂaﬁgpaﬁwfi)?%4/enti ng a

di sorder rgsiichinBg igf&mb@ﬁ-@/ﬁ;dﬁ? L. ﬁ'%’%%@ X . Use of claim 46,

wherein the dicsor der resulting rpo(ﬁn}ée %tgg@%%g?faéﬁéi‘ COX-2 is

angi ogenesi s, aé.hri Aiompasitibmepmprising b leass pnevemsgonnd bf clammpr apr emat ur e
| abor, tendinitis, bursiti.s, ,n-rel ated condition, neoplasia,

it aimmad | B aRicuBicne sl ool 4R0 B e oo crrmian S ot
central nepyRLaseReBxilieSH Hices fle! Rbdlickioh BF Sidonous hRgPbkiAk gy di stress

syndronme, endot oxi n_shock syndrone, "at herosclerosis, inflammation and/or

m crobi al fiffotelinenderivad asleaxing tagtoarords & setirate for nitrcroxideneyhthaser ol ogi cal

di sorder, 170 23, Jul t i al i rgan or tissue

deterioration, gvc't i V%‘{n%%o%ﬁp%ﬁﬁ%g@%ﬁ@r‘]’zgqﬁlﬁe}%{éﬁ é‘gﬁ%\%%gpg SEHeaBRi | s at the

site of i nidcapmbleicarier48.. Use of claim47, wherein the neoplasia is a

brain cancer, a_bone__ cancer, an epithelial cell-derived neopl asia _
(epithelial car&nondie composiion of glaim 29, whersinghe compoand fent dpraters fransfers,
gast 1 of n! gl oRates GG Bkidelor infuck@ e ProaniBR Ut thdb BAREL nicfld ofi0BPA0CA
cancer, a small bowel cancer, a stormch cancer, col on cancer, a liver
cancer, a gidatidtinm-denved relaxdngfctor ens acabsteate formitriv akide eprthase is an $er vi cal
cancer, a Illi%ggotgl%ilcer, a breast

29.  The composition of claim 28, wherein the S-nitrosothiol is S-nitroso-N-
.acetylcysteine, S-nitroso-captopril, S-nitroso-N-acetylpenicillamine, S-nitroso-
homocysteine, S-nitroso-cysteine, S-nitroso-glutathione, or S-nitroso-cysteinyl-glycine.

30.  The composition of claim 28, wherein the S-nitrosothiol is:

®  HSCRIR)mmSNO;

(i)  ONS(CReRQ))mmRe; or

(1)) HN-CH(CO:H)-(CH2)mm~C(O)NH-CH(CH,SNO)-C(O)NH-CH,-CO,H;
wherein mm is an integer from 2 to 20; R, and Ry are each independently a hydrogen, an-
alkyl, a cycloalkoxy, a halogen, a hydroxy, an hydroxyalkyl, an alkoxyalkyl, an
arytheterocyclic ring, a cycloalkylalkyl, a heterocyclicalkyl, an alkoxy, a haloalkoxy, an
amino, an alkylamino, a dialkylamino, an arylamino, a diarylamino, an alkylarylamino, an
alkoxyhaloalkyl, a haloalkoxy, a sulfonic acid, a sulfonic ester, an alkylsulfonic acid, an
arylsulfonic acid, an arylalkoxy, an alkylthio, an arylthio, a cyano, an aminoalkyl, an
aminoaryl, an alkoxy, an aryl, an arylalkyl, a carboxamido, a alkylcarboxamido, an

arylcarboxamido, an amidyl, a carboxyl, a carbamoyl, an alkylcarboxylic acid, an
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cancer, a skin cancer, a squanmus cell cancer, a basal cell cancer, a
prostate cancer, a renal cell carcinoma, a cancerous tunor, 23J¢¥afPh, a
pol yp, an adenonat ous polyp, a famlial adenonatous pol yposis or a
fibrosis resulting fromradiation therapy. 49. Use of claim47, wherein the
central nervous systemdisorder is cortical denentias, Al zheinmer's

- di sease, vascul ar denentia, multi-infarct denentia, pre-senile denentia,
.al coholic denentia, senile denentia, or central nervous system damage

resul ti ng afylesrhoxyliokeid, ansaiiydearbonyl, anagylemboril,. anlgster, of catboxylioagsersat | on of

claim 26 or, 3 I n the manuf act ure .of | cament for inhibiting and/or
prevent i ng 2BV SEReRY IS : alg#.ljm%ce%ﬁ’iat?ag%ﬁiﬂ’(?’s‘f 4™ a8t one conpound
of cl ai m lallsalfeiuia® G jisafonmidRs 62 Mk MRhEorSdl ah AReRhyloRg anA Ki t
conprising at | east one conpound of claim1 or a pharnmaceutically

accept abl eadyipuifonyeregylsubionyleny, |acashamnyb agwern 6 ttitd, t Fdd-, doiARIRIkTaksf er s

or rel ease L Erd i r._induces t t.Qd Lon of endogeno nitric
oxi de or eﬁrd%‘i%@llgfl}?rl}? etér; e\%e % aik%hgn}egl%f@r@’ aglﬁett?rgc%%galggt?g}(céo#%p nitric
oxi de synt pwap or bBridddiecykicalkel gobp) SN0 vhN®); and T4s fd B4 célalinmn 1 or
a pharmaceuti cal | acceptable salt thereof, and the at |east one conpound
that donat B¥d, pcarReryy an oyeeR|-8HJesor MiR:)Rs- Biersin o isanjateger iemPriodu i on

of endogen i ' r | i ved. | is a
Substrat e Taoft pit 6 duidfs ARRaRh oFud WILCRELIT i dRliR0an AR I pBE ' °
are in theaf dkpicadborylxoarph an trybcarbaxylit ecill)j dn. alliAcarboxylit estetypn iasilcigbadylic east
one conpound of i m1 or..a pharmaceutically C tabl e salt thereof, and
at 1 east oftter F kot PRamigay A o e o dp oG LcER AlRieH B e
conpound ok gisaiféRylo:/, m@a@ﬁﬁfﬁ?@ﬁ%ﬂ%bﬂﬁilfoﬁyloﬁﬁ%%ﬁ@&lﬁm@ﬁ'atsuifﬁﬁixﬁ%1a and the

at l'east one ther‘apeutlc agent are separate co_rrponents I'n the klt, or are
in the foreatbdxamidepradioxybnester, athaminpalkyl] 70 aaodol,-CPREA TSR RARMFound

| df . i Sti of 3 - [A-(]) - |- |.- )
Chi 1 oot HSAaST S SBRi8 RaH drRgf br Pateatiichliony Wit e proviso that when Ry i
(2Z) - 4- acetCHLRYF-R)(RL(R)Wr 0NEmy ) M'; freh &T(QELRYDSHhFRBYEN), an ?léc_yl group, an

phenyl ) but - 2-engate, (2Z)-3-(4-fluorophenyl)-3-{N nethyl-N
‘net hyl - 2- (ﬂk@)}z)@g@fﬂ BTy, an aminoalkyl group, a hydroxy group or an aryl group.

21 oPYL) ot DAL 2 S LSRR g5 vt

-1 uor ophengi reledses dritfiekidy] criihdueay the phatugligbof endoginoas Ritri®oxide or

phar mac eu'F éI{: oltl{e iur%(—: ee v%gpellfxings alcitor,tor;?sr ae gthstrate for nitric oxide synthase is L-
arginine, L-homoarginine, N-hydroxy-L-arginine, nitrosated L-arginine, nitrosylated L-
arginine, nitrosated N-hydroxy-L-arginine, nitrosylated N-hydroxy-L-arginine, citrulline,
omithine, glutamine, or an arginase inhibitor.

32.  The composition of claim 26, wherein the compound that donates, transfers,
or releases nitric oxide, or induces the production of endogenous nitric oxide or
endothelium-derived relaxing factor, or is a substrate for nitric oxide synthase is:

| (1) a compound that comprises at least one ON-O-, ON-N- or ON-C- group;

(i)  acompound that comprises at least one O;N-O-, O;N-N-, O,N-S- or
-O2N-C- group; ‘

(iij)  aN-oxo-N-nitrosoamine having the formula: R'R2-N(O-M")-NO, wherein

- R'and R? are each independently a polypeptide, an amino acid, a sugar, an
oligonucleotide, a straight or branched, saturated or unsaturated, aliphatic or aromatic,
substituted or unsubstituted hydrocarbon, or a heterocyclic group, and M™ is an organic or

inorganic cation.
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57. A conposition conprising at | east one conpound of claim56 and a

phar maceutically acceptable carrier. 58. A kit conprising at 29 de¥£08he
conmpound of claim56. 59. A conpound of Fornmula (HD, substantially as

her ei nbef ore described and wth reference to the exanples and figures. 60.
Use of a conposition containing at | east one conpound of Formula (1][1),

" substantially as hereiribefore described and with reference to the exanpl es
and figures. 61. A conposition containing at |east one conpound of Fornula
(M, substanti @3y a$hheqmepositivafod claig2cwheren the dompaundrcofprising @t teastt he

exanpl es FQUr 88w O KiL. .C We] -at l.east C ound_of

Formul a - ( fb{ﬁ? )d,N'g)Ebéﬁélﬁi ?rg(?]l\l'y%'a% 3“9113 3@@%‘@91 ﬁ?lgp P éig’ra}nb%@ﬂg'l% R&AB?%&I’ & erence

to the exay@golgpebtide i @N-O-Binditd, ah ON-N-ABinbcid) R ONMISARING atidean

conposition of claim]l is adm nistered simnul taneousli/ with the therapeutic
P

agent . 64 ON&ysegar,anPNN-sugarn.anN-Grpiegapian QNO-ebgrnusieptids aBONMNai m | i s
adm ni ster, : ) S i ' . Use
of ol & e OTRop BRI R SAS s orbrl bR RAE S Sl
prior to adbstiited oedrsabstinited, iphdtieroa pemhdte GR§€hhydr6Carbdis @ sahight & s 63 to
65, wherein the therapeutic agent is.a steroid, a nonsteroidal .

antiinfl amggﬁl»ya%ﬁ%ﬂﬂa?w% : ﬁlﬁ?éw&éﬁaggsq%ﬁwm @fpiwac PrAREats Odhe B4
receptor anha@eBAEon, aBtraBHKSUThRAEd, AMrubiel] & @R Sutafdl, RitsRfutefor>- HT agoni st,

a 3-hydroxy-3- nethyl glutaryl coenzyne A inhibitor, a H2 receptor
ant agoni stupsuhstibated, aliphatia ot aromatie OIN-Cahrydrenattiop) ait @Ne®-tmtpeotycliacompound,

~decongest an lureti.c, a sedatin r,.non-sedating anti-histam ne, an
~induci bl.e aHith?r"?% t?fﬁoagclgfﬂmgg%f?rﬁéﬁ?{;gy%r%ﬁg{c. %?%?@“ﬂan anal gesic, a
Hel i cobacter pyBgri Thé&dnmdsition of cRIRBRWREHER dofpolihd &dmpring £A8dPSRANE
inhibitor, or a mxture thereof 67. Use_ of claim66, wherein the

nonst er.oi d9eNrt CeNl-a Pty ebinfpotiaup isean QudeOsprlyrspde, andSpi-Nr n,
di cl of enac,, 4 f t 172 04.. e of
L i m 67 pRPURE oS R, 8 ARG B Renie et S A pR EONRE
173 : amino acid, O;N-S-amino acid, an O,N-C-amino acid, an O,N-O-sugar, an

O;N-N-sugar, O,N-S-sugar, an O;N-C-sugar, an O,N-O-oligonucleotide, an O;N-N-

oligonucleotide, an O,N-S-oligonucleotide, an O,N-C-oligonucleotide, a straight or
branched, saturated or unsaturated, aliphatic or aromatic, substituted or unsubstituted O;N-
O-hydrocarbon, a straight or branched, saturated or unsaturated, aliphatic or aromatic,
substituted or unsubstituted O;N-N-hydrocarbon, a straight or branched, saturated or
unsaturated, aliphatic or aromatic, substituted or unsubstituted O,N-S-hydrocarbon, a
* straight or branched, saturated or unsaturated, aliphatic or aromatic, substituted or

unsubstituted O,N-C-hydrocarbon, an O,N-O-heterocyclic compound, an O;N-N-
heterocyclic compound, an O;N-S-heterocyclic compound or an O;N-C-heterocyclic
compound. |

35.  The composition of claim 34, wherein compound comprising at least one
0,N-0-, O;N-N-, O,N-58- or O,N-C- group is isosorbide dinifrate, isosorbide mononitrate,
clonitrate, erythrityltetranitrate, mannitol hexanitrate, nitroglycerin,
pentaerythritoltetranitrate or pentrinitrol.

36.  The composition of claim 26, further comprising at least one therapeutic
-agent.

37.  The composition of claim 30, wherein the therapeutic agent is a steroid, a
nonsteroidal antiinflammatory compound, a 5-lipoxygenase inhibitor, a leukotriene By

receptor antagonist, a leukotriene A4 hydrolase inhibitor, a 5-HT agonist, a 3-hydroxy-3-
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methylglutaryl coenzyme A inhibitor, a H; receptor antagonist, an antineoplastic agent, an
antiplatelet agent, a decongestant, a diuretic, a sedating or non-sedating anti-histamine, an
inducibie mitric oxide synthase inhibitor, an opioid, an analgesic, a Helicobacter pylori
inhibitor, a proton pump inhibitor, an isoprostane inhibitor, or a mixture thereof.

38.  The composition of claim 37, wherein the nonsteroidal antiinflammatory
compound is wherein the nonsteroidal antiinflammatory compound is acetaminophen,
aspirin, diclofenac, ibuprofen, ketoprofen or naproxen.

39.  The composition of claim 38, wherein the nonsteroidal antiinflammatory
compound is aspirin.

40.  Use of the composition of claim 26 or 36, in the manufacture of a
medicament for treating, preventing or reducing inflammation, pain or fever.

41.  Use of the composition of claim 26 or 36, in the manufacture of a
medicament for treating or preventing a gastrointestinal disorder, or improving the
gastrointestinal properties of @ COX-2 inhibitor.

42.  Use of claim 41, wherein the gastrointestinal disorder is an inflammatory
bowel disease, Crohn's disease, gastritis, irritable bowel syndrome, ulcerative colitis, a
- peptic ulcer, a stress ulcer, a bleeding ulcer, gastric hyperacidity, dyspepsia, gastroparesis,
Zollinger-Ellison syndrome, gastroesophageal reflux disease, a bacterial infection, short-
bowel (anastomosis) syndrome, or a hypersecretory state associated with systemic
mastocytosis or basophﬂic leukemia and hyperhistaminemia.

43.  Use of the composition of claim 26 or 36, in the manufacture of a
medicament for facilitating wound healing. |

44.  Use of claim 43, wherein the wound is an ulcer.

45.  Use of the composition of claim 26 or 36, in the manufacture of a
medicament for treating or reversing renal or other toxicities.

46. Use of the composition of claim 26 or 36, in the manufacture of a
medicament for treating or preventing a disorder resulting from elevated levels of COX-2.

47.  Use of claim 46, wherein the disorder resulting from elevated levels of
COX-2 is angiogenesis, arthritis, asthma, bronchitis, menstrual cramps, premature labor,
tendinitis, bursitis, skin-related condition, neoplasia, inflammation in disease, ophthalmic
disorder, pulmonary inflammation, central nervous system disorder, allergic rhinitis,

respiratory distress syndrome, endotoxin shock syndrome, atherosclerosis, inflammation

and/or microbial infection, cardiovascular disorder, urinary and/or urological disorder,
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endothelial dysfunction, organ or tissue deterioration, activation, adhésion and infiltration
of neutrophils at the site of inflammation.

48.  Use of claim 47, wherein the neoplasia is a brain cancer, a bone
cancer, an epithelial cell-derived neoplasia (epithelial carcinoma), a basal cell carcinoma,
an adenocarcinoma, a gastrointestinal cancer, a lip cancer, a mouth cancer, an esophageal
cancer, a small bowel cancer, a stomach cancer, a colon cancer, a liver cancer, a bladder
cancer, a pancreas cancer, an Ovary cancer, a cervical cancer, a lung cancer, a breast
cancer, a skin cancer, a squamus cell cancer, a basal cell cancer, a prostate cancer, a renal
cell carcinoma, a cancerous tumor, a growth, a polyp, an adenomatous polyp, a familial
adenomatous polyposis or a fibrosis resulting from radiation therapy.

49.  Use of claim 47, wherein the central nervous system disorder is cortical
dementias, Alzheimer's disease, vascular dementia, multi-infarct dementia, pre-senile
dementia, alcoholic dementia, senile dementia, or central nervous system damage resulting
from stroke, ischemia or trauma.
| 50.  Use of the composition of claim 26 or 36, in the manufacture of a
medicament for inhibiting and/or preventing platelet aggregation.

51. A kit comprising at least one compound of claim 1 or a pharmaceutically

~acceptable salt thereof.

52. Akit comprising at least oﬁe compound of claim 1 or a pharmaceutically
acceptable salt thereof, and at least one compound that donates, transfers or releases nitric
oxide, or induces the production of endogenous nitric oxide or endothelium-derived
relaxing factor, or is a substrate for nitric oxide synthase.

53.  The kit of claim 52, wherein the compound of claim 1 or a pharmaceutically
acceptable salt thereof, and thé at least one compound that donates, transfers or releases
nitric oxide, induces the production of endogenous nitric oxide or endothelium-derived
relaxing factor, or is a substrate for nitric oxide synthase are separate components in the kit
or are in the form of a composition in the kit.

54.  Akit comprising at least one compound of claim 1 or a pharmaceutically
acceptable salt thereof, and at least one therapeutic agent.

55.  The kit of claim 54, wherein the compound of claim 1 or a pharmaceutically

- acceptable salt thereof, and the at least one therapeutic agent are separate components in

the kit or are in the form of a composition in the kit.
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56. A compound selected from the group consisting of 3- {4-(1—mefhyl—1—
(nitrosothio)ethyl)-2-0x0-1,3-oxazolidin-3-yl} propyl (2Z)-4-acetyloxy-2-(4-flurophenyl)-
3-(4-(methylsulfonyl) phenyl)but-2-enoate, (2Z)-3-(4-fluorophenyl)-3- {N-methyl-N-(2-
methyl-2-(nitrosothio) propyl)carbamoyl}-2-(4-(methylsulfonyl)phenyl)prop-2-enyl
acetate, 2-(1-methyl-4-(nitrosothio}-4-piperidyl)ethyl (2Z)-3-(4-acetyloxy-2-(4-
fluorophenyl)-3-(4-(methylsulfonyl)phenyl)but-2-enoate, or a pharmaceutically acceptable
salt thereof.

57. A composition comprising at least one compound of claim 56 and a
pharmaceuticaliy acceptable carrier.

58.  Akit comprising at least one compound of claim 56.

59. A compound of Formula (III), substantially as hereinbefore described and
with reference to the examples and figures.

60.  Use of a composition containing at least one compound of Formula (III),
substantially as hereinbefore described and with reference to the examples and figures.

61. A composition containing at least one compound of Formula (III),-
substantially as hereinbefore described and with reference to the examples and figures.

62.  AKkit containing at least one compound of Formula (III), substantially as
hereinbefore described and with reference to the examples and figures.

63.  Use of claims 15 to 25 wherein the composition of claim 1 1s administered
simultaneously with the therapeutic agent.

64.  Use of claims 15 to 25, wherein the composition of claim 1 is administered
subsequent to administration of a therapeutic agent.

65.  Use of claims 15 to 25, wherein the composition of claim 1 is administered
prior to administration of the therapeutic agent.

| 66.  Use of claims 63 to 65, wherein the therapeutic agent is a steroid, a
nonsteroidal antiinflammatory compound, a 5-lipoxygenase inhibitor, a leukoﬁiene By -
receptor antagonist, a leukotriene A4 hydrolase inhibitor, a 5-HT agonist, a 3-hydroxy-3-
methylglutaryl coenzyme A inhibitor, a H; receptor antagonist, an antineoplastic agent, an
antiplatelet agent, a decongestant, a diuretic, a sedating or non-sedating anti-histamine, an
inducible nitric oxide synthase inhibifor, an opioid, an analgesic, a Helicobacter pylori
inhibitor, a proton pump inhibitor, an isoprostane inhibitor, or a mixture thereof.

67.  Use of claim 66, wherein the nonstercidal antiinflammatory compound is

acetaminophen, aspirin, diclofenac, ibuprofen, ketoprofen or naproxen.
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68.  Use of claim 67, wherein the nonsteroidal antiinﬂammétory compound is

aspirin.
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