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idiopathic. The effects of CHF on a subject experiencing the condition can be fatal.
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offer significant advantages over existing treatments for failing hearts. Due to their concomitant
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oxysul f de that
onset or VFIGRYITLAIDRASHy i SRUREA AL SHAREP L P OUST e are
described? Wohﬁ R%ﬁ%n%&ﬁ@ﬁ@ﬁ%ﬁ&@ﬁéﬁﬁ)rﬂﬁﬁw ddrbditivehibehdomage nitroxyl

under plaprloBHROTHST G Svehsb Y TTLTE b DshsogRe giBsttents,
such as QEL@O&S’Q % Tg'i&%ﬁrbtr%o@iﬁ(iﬁétssttem{aﬂg) %?ﬂdeNﬂWi‘iulfonyl moiety, the

comnmpou use in _the invention de
HNO pioducing capa;:lmrdqf these nlpguﬁg@s(yf sybstantiall un qr p?‘lysmlogmal

conqu(nls b}@mﬁc;gél\@ wlhggcg%p%d% hs, ®ARlaslkhe [:Qaamty ff&r bi¥ad Rabstituent

modification, enabhng optimization of physicochemical and pharmacological properties. Such

optimization is reported herein.

[0020] In one embodiment, the present invention provides a method of
administering to a subject in need thereof, a therapeutically effective amount of a derivative of
PA wherein the derivative donates nitroxyl under physiological conditions. In one embodiment,

| the invention embraces a method of treating or preventing the onset and/or development of a
disease or condition that is responsive to nitroxyl therapy, the method comprising administering
to an individual in need thereof an N-hydroxylsulfonamide that donates an effective amount of

nitroxyl under physiological conditions. Also embraced are methods of treating heart failure or



R2 0\ -RR GQa/QI) OO RA RB[ Rs~ x "Rei Y (I) (11)

@ORLORL101 I "Cit toll SN OR211 2 Qz O
wa2007@0R75[ Raj ,, [11) (1V) [0023] where R i sPEI/UR207806710

H, aral kyl or heterocyclyl; mand n are independently

an integer fromO to 2; x and b are independently an

integer fromO to 4; y is an integer fromO to 3; T

is an al kyl or substituted alkyl; Z is an electron

wi t hdrawi ng group; R3, R4, R5, R6 and R7 are

i ndependently selected fromthe group consisting of H,

1schem1aﬂ8?%r§sgélxrﬁx‘}®l gma}ﬁllms{ghngxg bR )erciﬁid'uEpiﬁé}{Hedy}hereof an N-

ary cyano, al koxy
hydroxysudfohanddd thekgonagdslapl effegumﬁmpmté& mgqa)yylé;@ger physiological conditions.
alkylsulfanyl alkylsulflnyl het er ocycl oal kyl ,
Utlgﬂs Q %’ El %lrrﬁ%‘unds Siead1 %y dekeib&d, which may optionally
koxy, yl'sul'fanyl, arylsulfany
contain eeereybﬁdl tlfelrmelunc pgmhsd«ddast ehmmh(elynogpplq CORPOUFHW. gl‘ch Ry be,e.g.,a

is other than H, (2) at |east one of
beta-adrq;ggkglméce%go aﬁgmgd R7 is other than halo; (3) when

R3, R4, R6 and R7 are H, RS is other than hal g h 0,.
cyam21a| Nyi/elcnonmomdqﬁhat fad] usgriar e Yy eBHORS RgossFibge hereit include
I Is not halo is H and one of
°°mp°mﬁ% 3. ﬁg‘) %Eﬁ Cfb’a@é)gﬂgv 4 or R6 that is not halo is
H, R5 i's other than halo; (5) when R3, R7 and R5 are H
of" R4 and R6 is H, the R4 or R6 [t hat |s not H
an & hydgoxysul f onani. \\pﬁf%ﬂt ﬁj ‘
0;

> sﬁ J1€|IR3‘Qr
=g notoH i So—ekher than af ylg (7)o—
j § R7 are H R5 is nlt[ and e of R4 and R6
is i the ® or R6 that is not'Hxi s ot )than hal o;
(8) when RdDand R6 are nitro and R3 and R'} are H RS
is other than dial kylam no; (9) when R4 and R6 are H
and R3_and R7oare al kyl, RS is other than Oalkyl and

(1O)Q\A7ﬁ \[‘la@lnﬁnd are H and R4 and R6 |n| t/o R5
i s ofherc tHans kyl am no; each R8 an
|ndepé,dep%$y”sele t ed.,f romthe group ﬁbn5| tlﬁq)of
hal o, é‘PKyI suPfonyl”, N hydroxyl sul f ofami d

perhAB al kyl , nltro aryl, cyano, al koxy,

perhaloalkoxy al kyl , substituted aryloxy( V)
al kyl sul fanyl alkylsulflnyl het er ocycl oal kyl ,
S u b 02t3 t aphdieRe FiOHYRF Isaﬂkath],kyl di hétkndczcliyhan andH arGdependently

an mteger from 0 tocgozc ggcll lkayalre in Q%gn ntlly X.n %t%e%o&% qu is an integer from O to
3; T is an alkyl or substituted alkyl; Z is an electron withdrawing group; R} R*, R% RS and R’
are independently selected from the group consisting of H, halo, alkylsulfonyl, N-
hydroxylsulfonamidyl, perhaloalkyl, nitro, aryl, cyano, alkoxy, perhaloalkoxy, alkyl, substituted
aryloxy, alkylsulfanyl, alkylsulfinyl, heterocycloalkyl, substituted heterocycloalkyl,
dialkylamino, cycloalkoxsr, cycloalkylsulfanyl, arylsulfanyl and arylsulfinyl, provided that: (1) at
least one of R, R*, R®, R®and R is other than H; (2) at least one of R3, R*, R%, R°and R is other
than halo; (3) when R3, R, R®and R” are H, R’ is other than halo, nitro, cyano, alkyl or alkoxy;
(4) when one of R® or R” is halo and the R® or R that is not halo is H and one of R* or R® is halo
and the R* or RS that is not halo is I, R® is other than halo; (5) when R®, R” and R’ are H and one
of R* and RS is H, the R* or R® that is not H is other than N-hydroxysulfonamidyl, perhaloalkyl



NHC( O) al ky1C( O al kyl , NHC( O) al kenyl C(O) OH, NHC(O NH2,
CGal kyl C(O) Gal kyl , NHC(O) al kyl, C(=N-OH) NH2,

woyalraadikexy, cycl oal kyl sul fanyl, aryl sul f anyl pcamg2007/006710
arylsulfinyl; A is a cycloal kyl, heterocycl oal kyl,
aromatic or heteroaromatic ring containing ring

nmoieties QL, @, @B and 4, which are taken together
with V.and Wto formring A, Bis a cycloal kyl,
het er ocycl oal kyl, aromatic or heteroaronmatic ring
contalnlngrlng noieties B, @, Q7 and @B, which are

G HPIRE 3 ;9 HNdkd RYBR” MadfRthot H i
or mtro ar e I ndg{pgﬁéenta%g]}%ga 0}{6%@% \(éle%{RiO D . © '

s B, A,
other thafjtrdQx almam ‘QBeraR%amdwEemr}&éht 15911%@%%9@@ SFRA M RO H, the K¢

or R® tha ! Ou aig th%r%x%l (SEBhg\iﬁie r?QFT'IerI\ére hﬁgﬁ%nc%{fag}?h R are H, R’ is

other thaﬁammah@m (9xwhen anmRégmeandrR landR ‘arg pllvl,u% ig gther than

alkyl; ang éi@? e%q{bﬁ %E\B g:é’l 58 | 31{&8.@66&1[0*] 1sq)th%ﬂ1(1ghla11?ﬁammo

each R® NAM, is Shd¥pesdentlyl ssleatetieftcen dar grrmp consisting ofdwin, ailmlwgfonyl N-

e e
aryloxy, Qlk}@?ﬁfan % 1suNRiA, hdlerdBgklSalkyl; wbstiadedl halbrcu;tyc]oe&yi,

dlﬂkylatglnoahﬂ-lzRQ}I qu%cfk(g)gl @%ﬁ?@%s&@?f\bﬂ&m
NHC(O)F@@?ng are al so dégglg?%{ SIQH(XOWH@,@aI&&IG(ﬁ)QOalkyl

I n_one varl

NHC(O)Brmbaurt CHTBfI: eHelopbpRLICACIoBIY IS RRYE: PITSLEgYL qe,;wlsulﬁnyl A
isa cyclmggle hgerﬁ#c}g a&}@@ drgm':«ihc 8 ﬁﬁ&oﬁrcﬁ‘ﬁ&w ﬁh‘i’@é’&ﬁﬁiﬁﬁ{gl dng?lﬂhmetles QL

ger x and are independently
Q% Q° ahd Qé’gwhldhraurmtéﬂ(enéoge'th%r Wigh ‘drﬁndrw dgdermp g4 B & %“Y"’f"%“?’ 1

heterocx&[]qall]l&aylrlg onIﬁc F I?lﬁei‘%&ﬁ%bfcah% t:ontgmlrf'g ﬁfgﬁ ﬁ{cﬁgdésmﬁ QS%, Q7 and Q¥,

rou
which atd’ldbsﬁﬁm@emkf y\aﬁletheéft ad Wrtoferheing an}{J apd N% ﬂsq indepesdently C, CH, N
or NR]OI\&M% P ziz aﬁ %nqs ébé%ﬁé{(lép%gd%fﬁ }@Qlec&t‘écf £5%|the group consisting

of C, CHt, I mmRé‘l,l Id mt*am piyhdecbthah eithml(lk)/When sings A angt B frm

naphtha&gsgn? l;s? %}l( xg%egﬁ} f\ér?? F §fb€§f ? E%g egeﬁ frtorrFE% Q%r IR is other than Cl or (2)
at least §1&Eb§1t Ot Wwed’as) Q’ QfaQahnd&D%@)W, NR’l?b@tortS;tCént aclidtgrrgromatic ring

per hal oa kox sg)b It Uk oal kox
containiggping poiedgs (SQa‘ g’g axgiué stiPatArs bnc%;pe cien)fllkr 'selected from the

rUi-I @ibNtNRLﬁ €dandes, bﬁ'ldbcﬁﬂﬂaytlat least one of @°, Q'°, QY,
group C@HE% ff@ > substitut gd al kkpt !

| f
QY2 QI%@d}é/I Zg%/]ﬂl % ?ﬁ)@ or§ mgt ig Hyal gyaec)zlldglﬁ}lhfagﬁl?gharmaceuncally

acceptaﬁ’ﬁﬂa@%%? Qﬁ)@lyfgre Qﬁk%&@ﬁ)ﬁ& heakierl., Ielbad kaﬁamnmw compound is of
rtuted dial am nq,, F’%/Cl ,0al koxy substltut I "
the formlylaI(I)a(Ilk)o @H) or({{)é] ‘G’hﬁﬁﬁ 4% gny:p ; 8yprd iadepen ent y an integer

from O 9&’?')?5}(? Uiulé'ﬁ%d t@r ?\‘Il kk%éeia?ﬁ&n 0 2/hsy istéﬁﬁdsger from O to 3; T is an

aryl’'su ary and substituyt ed 7
alkyl omgobnmutefd aikdrl Zjis euiettstion Waﬂhdra(\’ﬂ})lg grours By RO Bf apgR’ are

1ndeper§c élﬁﬁ%d%d E‘gx %' up %S)ﬁ?srnng?ﬁgir }ﬂta %ikﬁéulfo% %Tsul\%t‘l@uted

an Ral o;
alkylsuBBnleN h)Rﬁoﬁyldulf(Rﬁrrad}el sybsRBieil SV-by dnorylstbfanamidyl, perhaloalkyl,

A L& uen ni
substm};tg(i p%rhﬁfﬁz/a@(yg Ewﬁerﬁl%le %;3' n%‘)lre %\4 ttﬁagaw{zl‘p)e é&%gftﬁ%gm% a%ﬁb&it t), nitro,
aryl, su@@@tuw‘d aﬁ%ﬁ Qyark all&)xb,adubstaﬁtédtdiﬁboﬂ pershaR%qlkdqm sulgnmd
perhal qqgco&clyealﬁyia ﬁab%ﬁgtegphﬁﬁraéﬁag% gtlt'\glte% %glo ”an?y?’i&%l?a?w? '%Qbstltuted

alkylsu'li%nﬂlo O Ik duBridfI NRibstifuedd dikfixifiaxy betef@yatvatiyil, substituted
perhal oal kyl or nitro; (6) when R4, R5 and R6 are

8



H and one of R3 and R7 is H, the R3 or R7 that is not

His other than nitro or alkyl; (7) when R3 and R7
wanre7H9IRS is nitro and one of R4 and R6 i s H, PCIaISE7/006710

or R6 that is not His other than halo; (8) when R4

and R6 are nitro and R3 and R7 are H, R5 is other than

di al kylam no; (9) when R4 and R6 are H and R3 and R7

are alkyl, R5 is other than alkyl; and (10) when R3

and R7 are Hand R4 and R6 are nitro, R5 is other

t han di al kyl am no; each R8 and R9 is independently

heterocyglloﬂ%yg gl'lq;lghlaﬁmn Egbsgft?ﬂé? d%ﬁ’lg;fiin%fdong &Balﬁ@k? substituted cycloalkoxy,

cycloalstﬁIfﬁ{}Q)(sﬁbsmﬂlfedmnfmaWylsulﬁub]s arydsml@@yl substltuted arylsulfanyl,
arylsulﬁ;a@aq&saﬁﬁ@t#hgﬁf ?\.} n aP§ﬂD &er&athgtakbyelt lea3tORd 1)1t R4 68, RS Rand R’ is

tute ary cya i 6
other thadl IKO(&?( at [eh Bk LEREIRAIREORY andpR? isaima|tkmxwos@ag¢heplh eB*, Réand

oal kox al kyl , su tltu 7.
7 are Hsgégtqthq;tﬂé@ %q.l% IBQV cygInR,yz} Xlll qr xy, bﬁy ?er% <§1¥ e%)% or R’ is halo and
the R3 la:‘{kiﬂﬁ§ H‘,: I;OQ B)ﬂlo 1S rl;ﬁgﬂ:kd’&fé)éflf R‘hlyﬂ RS @mbmbMem or R® that is not halo is H,
yl'sulfin et er.ocycl oa su Jut
5 is ottiee thandals |(€a)awk§n R it ad & agﬁﬁgn HEReis b, tk;e R: or RS :hat
13 al mhiib6hRR d RS are
is not H%_@m %rd )N%?_'Isulc( %\Nﬁl@ﬂl %O%I » W O()glvxlf( en a.nh =
1 and o 1o 6} mhckihis 16{ 18 B0t il heh G e L gy (7) when
and R7 4 Hﬁ( B Kyl anﬁ(oq'&o@'ﬂ“'\é!fla R6Q¥Pi %’ kbasﬁ/R" 14D St Adt W Bbther than halo;

>0al ' koxy, cyc oa kyl sul fa substi tuf e
() whenyélanalkl?ytesnmufoaamyllR Wﬁqpﬁﬁylls othgpth aPtCH?lgbjlammo, (9) when R*
suj fa | £5 [ hen R? and R7 are H and
o G5 BB AL D S 9w e

or al kenyl in

R* and Rﬁﬁ'e niEBD, ER i Sﬂmbdw dlmlﬂcehdgnmmagb Rapd, 9@ igdependently selected from
substitute e, Ik Mboxvisulf dvl
e o L EH S e ST AR S A St o,

substltuEéEer@iyﬁtd’i@lshlliBgatﬁCd}&tpeebaléﬁlkyl@ubs@uah pertloallh ratno.arEl,

taken together wt d.Wto f
substm\ge}dcq%lapmo %’Eﬁ%ﬁ“ﬁ qyﬁxy, ﬁ?lgpﬁg!ﬁogig élbsﬁtdtec’d fFerhaloalkoxy,
alkyl, sﬁ\fshﬁft@cﬁﬁmwtai‘)ﬁoﬁy %ﬂbﬁﬁﬁtedlaﬁylﬁgy,rallklgsuffungt Isebstftﬁted@gylsulfanyl

h v
alkylsuiast sy sy reers AR Sttt G boRrob B,
dialkyls n(l? 1tuteq2dlgﬁ2?langﬂo 1G5, G, CEBRUH, QRO¥0Akyl,

ent | ected fromthe ti
NHC(mRyICOIOTCNEE Hr@ S v ke R CS aentft Bkt
QM%ﬁ' ' R L OOH) Toall tituted
NHC( I‘ﬁ’? ﬁ%?%&)o) }?sﬁan i nt ggle%quom ZNI{I?)SCXQ oral Mypets de
cycloalbo¥mg nytlhalrkytslulfgmyl( g.)bsgtutepde%)g;tloaé]ﬁés fa.r@i su%gptute
arylsul%}' %’ar o dan%ub&nth&ed%@lﬁg P(‘wkére \%1@:1 of alkyl or alkenyl in the

iC ring contdining ring 7/109175 1
moietidR@bHWSROGIAL @@&?ﬁb@tutnd) peaub@gtu@l aligyl or@ilienyaz\ is@eysiogikyl,

heterocgl"g?gfkérfl Iaﬁ%maté? %&W rﬁ% ﬁ&&% gmfgrrﬁ@ xtanetiQ? SQJVP%e Q® and Q,

which irﬁdike&ttoge&h&‘twﬂlﬂ & afd Woto M0 rin@lA; B Q:s_l_a cy@l@gﬁg hg_pzpciygloalkyl
or. S and RO is
atomatls iy paropRle AT IRa g R R 2l Ta oGy pyich ere taken

togethfwittie \OARYW Roformeritd BoVdiedWidethdepatRatly Vb tH.AY or NR'; Q',

Q% Q p@e\fzslnagné %ﬁr(llf’g%g é?(#qr]}%lll q%'gry'%ﬁ@g{“é(ﬁ‘ od Of ! rﬁ%%%)ﬁ& ng of C, CH,,

CH, NdNﬁe(a@eaﬂ S, GROGEE aiht eltRdr (1 pwhes paps AVzﬁldtB fdmnt nap&y]halene, x is an
her &py, conpri si ng adn1n|ster|ng t o, an

a
lntegexr{@@a lttpé}f OF isgm 1}@@9@&8%@ B nisgher than Pﬂ leaglt one of Q',
Q% Q°, Q% Q°, Q% Q’and Q%is N, NR'®, O or S; C is a heteroaromatic ring containing ring




t hat donates nitroxyl under physiol ogical conditions
or a pharmaceutically acceptable salt thereof. In one
woani7andion, the nmet hod conpri ses adm ni st eri ngPCoO/USE®7/006710

i ndi vidual a conmpound of the fornula: RBR7T @8 1 O1

11 nin RS SNI BA-I-SSNO\ --R//4 \ R K4
[RIx [R8jy (I) (Il) @@ QO "'YI 110 RROt Q41 C
SNS-N Q2 Q11 Il1- \ --RO2VII O\ OR2 1Re Z ]b
(rer) (1rv) [00251 where RLis H R2is H mand n are
independently an integer fromO to 2; x ‘and b are

moieties | gﬁfm ge >Qr‘3v<lﬂgd gtn“ecﬁgﬂ' arb 'irﬁmpgté%egl; ?'sehécteﬁ ffdi Y @oap consisting

t
of C, CHRICH] EcNRb‘h afwndq‘d,rmmgdghat@pleaﬂynep@i QL!’F@qlo Wiz B34 QHis
d
N, NR', 8 &r#; S 0f° : l%?%tﬁ%s%%gp ﬁh&&%&ﬁ@é@ly‘&e?ﬁt&ﬁlb Rlts of any

ydr oxyl sul f onam
¢ of the foﬂ@géfmgla@ahlkykiescmbbdo aryl, cyano, al koxy,

per hal oal koxy, al kyl, substituted aryl oxy,
al | f | | % 1EhE k PeRdP8E H¥dting, preventing or
ﬁdﬁi ut@%‘ﬂeﬁ %rr%glgg)éc ﬁtdliéw Iincd| al g | am no, e, P
delaymg(ﬂj@ bzt Endegvelopmyanit ofih ld}degﬁﬂ (ffaﬂWthmértW‘tsla Fqsgqulv%];pcpltroxyl
sul finyl r.Qvi d ( NLE v 1f ide
therapy. g{a&/\pﬁ%mg ﬁggﬁ rgﬁtgnpg to Srg r{c{l@r U%lhlé?_(]leﬁ? tﬂggéé‘ﬁta% a?t’ 0X | S’ona.m
that dondtBQﬁtl&%ﬁﬁlaﬁtdeypHys%lbgicat crexditiond drs phaoyadeutic®iy acceptable salt

het er ocyc| oal k aromati.c_ or
thereof. ggﬁpgprﬁxpﬁé)n” gmw;gpgfzfnglgn@s ad@tgi %‘H‘%&%%inﬂu&gw a cgrrrépound of
the formufken together with V and Wto formring A, Bis a
cycl oal kyl, heterocycl oal kyl, 10 WO 2007/ 109175
PCT/USZOO?/ pP06710 aronatic or heteroaromati c ri ng
cont'aj ni ng r|ng noieties b, B, Qf and (B

t aken ﬂl Wi g’u \C/:Hanﬁl Wt gy or‘m\yat/ng\ﬁnz] an‘%
LV or ;
LEB & e independe aI j m t g

e |/t{de D
A& stiqig ofo€-RCH2, CH, Q5
R4 R3 Rg x [RB}

m an

9 o)
o el /S A
Le RN VAR AN
\~Q12 ) o R? z o 0——R?
8
[Re], o .

[0025] where R!is H; R? is H; m and n are independently an integer from 0to2;x
and b are independently an integer from 0 to 4; y is an integer from O to 3; T is an alkyl or
substituted alkyl; Z is an electron withdrawing group; R?, R* R®,R® and R’ are independently
selected from the group consisting of H, halo, alkylsulfonyl, N-hydroxylsulfonamidyl,
perhaloalkyl, nitro, aryl, cyano, alkoxy, perhaloalkoxy, alkyl, substituted aryloxy, alkylsulfanyl,
alkylsulfinyl, heterocycloalkyl, substituted heterocycloalkyl, dialkylamino, cycloalkoxy,
cycloalkylsulfanyl, arylsulfanyl and arylsulfinyl, provided that: (1) at least one of R? R*, R°,R®
and R is other than H: each R® and R’ is independently a substituent; A is a cycloalkyl,
heterocycloalkyl, aromatic or heteroaromatic ring containing ring moieties Q', Q% Q*and Q*,

which are taken together with V and W to form ring A; B is a cycloalkyl, heterocycloalkyl,

10



N, NR1IO, 0 and S; Cis a heteroaromatic ring

containing ring noieties @, Ql1, QL1, Ql2, Q3 and
wQrdontiogit7s ar e i ndependently sel ected fromthe gComs2007/006710

consisting of C, CH2, CH, N, NR10O, 0O and S; and Rl is

H, al kyl, acyl or sulfonyl. [0026] Pharnaceutica

conpositions conprising a conpound of the invention

are disclosed, such as pharmaceutical conpositions

that are anenable to intravenous injection. Kits

conprising a conmpound of the invention and

aromatic ng%ﬁﬁfa&érﬁ&?c 5iR6 cosBinM Erink sRictes @’ REAQ’ AR GF which are taken

[BTT ON OF HE DRAW NGS [ 0027

together withr\band 8% fuformedtsBalendny| a;rg fade ?nJ@gﬂ;gfﬁj?%E FeEN® Q. @
t tﬁ tomigingxdfde CH,, CH,

Q, Q% (ﬁ gdrtg aﬁlﬁq"n a€y3| éncPeiﬂ QBRfadrdrR theEolip 0 .

ace of t e nitroxyl, dongr
N, NRY, ©ahhd SAS)is a kieterearemaii¢ tiag CRRQDIPS ripg @%?‘&ﬁ?@i&@ 31, Q"2 Q%nd
Q' that %mté{nﬁ é:v%n%énﬂ“@leg{ gq{‘étﬁ%ﬁé grt:qnsﬁtmé ss, cadicai NyRR, O and S;

ound 1s a n xyl donor under the test
and R'° i @ diilkyil paesy] oi)EtTﬂ&hlszD DESCRI PTI ON OF THE | NVENTI ON

Definitions [0028] Unless clearly indicated otherw se,

39(2: 4 ]eﬂaﬂ?%{:lv&lt?%l O@%ﬂﬁb%%ﬂ%%Bﬁip?lsﬁ%\éecorﬁﬁtﬁmwmhé’l@ﬁenuon are

T Use of the terns "a", "an d Kit
dlsclosed sach a:kphmm‘aeelmcabcmposmonﬁjh@t arg gmgpable i ié)p:qupnous 1n_1ect10n s

comprlSiglg{agr oo g of ﬁigel 1%9&’&&}% BBr@R0RE Yor y¥Riagd Msé aescnbed

arent structure via an al kyl
resi due. Exanpl es include benz CH2- Ph phenethyl
(- CFQCFIZPh)BRRBfeEI]?SGiR@TIQN@é@{EDP}{A B allyl and
the like. [0031] "Acyl" refers to and includes the

gt Beadipadd dnalysis doyﬂpounds tested as
?ﬁilken@' * deé’?& U Sous oxide %ﬁyi L

C(Qal k
nitroxyl d@(l@)ssas etmpareddd theamizlybny pxidedeajppes ¢a yég,ff of gne m%ogyl donor
Angeli’s %18;@%)2 iu%o%% g’gld?r/ 2@?11% 8)r o pb?ﬁfﬁloxyl (HNO) dimerization and is

er oar
thus indicda{i@} sbatihtrs ecdmpetrst isaryitroxylGlooph E@%ﬁfé’é‘i/@is'i eondiiaps.
-C(O substituted heterocyclic wherein alkyl,

b
i Bt gt it peaon

PCT/ US2007/ 006710 al kynyl, cycl oal kyl, substituted
Definitiayc| oal kyl , aryl, substituted aryl, heteroaryl
substituted heteroaryl het erocyclic and substituted

h et ﬁf(%ﬁy C lUIﬁe 1H8’Eht@§ @ﬂt&ﬁv@enﬂﬁrfomwlg\mm dsnumed herein have
e art. aﬂ? "Het erocycl yl" or
thenmﬂhmgﬁemﬁeyedbdpmyl refers to a cycloal kyl residue in

whi ch one to four of the carbons is replaced by a

het Oy S Er@s YFE Fanhhiid 8@aikeasfesstofate.or more.
ﬁ% of heterocycl es whose radicals are

heteroc cI I )] include tetr dro S
‘y 6@(@!}?6? ?qﬂ-s Fﬂsa reﬁr.chjéer &y él'H %ﬂl %?tﬁ ilSn aét:cached to the
parent é%%iﬁ%d}ie Fw‘na 8%@&91' ieBidue. Hawalet mcludiedeand (-CHa-Ph), phenethyl (-
CH,CH,Ph), phenylvinyl (-CH=CH-Ph), phenylallyl and the like.

[0031] "Acyl" refers to and includes the groups —C(O)H, -C(O)alkyl, -
C(O)substituted alkyl, -C(O)alkenyl, -C(O)substituted alkenyl, -C(O)alkynyl, —C(O)substltuted
alkynyl, -C(O)cycloalkyl, -C(O)substituted cycloalkyl, -C(O)aryl, -C(O)substituted aryl, -
C(O)heteroaryl, -C(O)substituted heteroaryl, -C(O)heterocyclic, and -C(O)substituted
heterocyclic wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
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tetrahydrofuran and the |like. A specific exanple of a
het erocyclyl residue is tetrahydropyran-2- yl. [0033]
wO3ubandt7at ed het er ocyl co” or "substituted PCT/US2007/006710

het er ocyl coal kyl " refers to an heterocyclyl group
having from1l to 5 substituents. For instance, a
heterocyclyl group substituted with I to 5 groups
such as halo, nitro, cyano, oxo, aryl, alkoxy, alkyl,
acyl, acylam no, am no, hydroxyl, carboxyl,
car boxyl al kyl, thiol, thioalkyl, heterocyclyl,

alkynyl, ¢ Q?c?aﬁlﬁr slskithed @%@oaﬁm hdgk %ubﬁltﬁte&lébﬁl hétéhtoaﬁblﬁddbyﬁtute@

exanpl'e of a substituted coa
et DL e o el e oF lpise knovw i
the art hydr ocar bon structures having 1 to 20 carbon atons,
¢ art. preferably 1 to 12 carbon atons and nore preferably 1

to 8 carbon atons. Al kyl groups ewer car to .
o 050 o o Bty frsdp RypIog iy e e in
which ongr 3 If(r)] e(# th® cérbS E@I@Eéﬁ"ﬁy a hetdkde¥dm satisss éfiigeAdsitrogen or sulfur.

drocdrbon structures having, 3. to
Example? thatebmnycms m,se rq@hra‘lsemme;erscxcéyIQOWﬂB%}H %\f%y«mym

ref.erabl x@% az0lin@ MoxHEdte Mioxane,
mOthI{rﬁepyfggléé-} ne, %ﬂdgne ?hl?%élgd lc &glls(ﬁ( drcated ot herwi se,
tetrahyddofuria§i and tlesliles] A speeifiir amenpde bf aacﬂemcmhé resfdug]ig jgtrahydropyran-2-

groups di scl osed herein, as measured by the nunber of
yl. carbon atons, the sane as if each and every aIkyI
group was epr|C|tIy and individually listed for
usgge33lf thbstined hdtenocylest an é%lbstlmfﬂﬁlrheéerg?ﬁda‘kﬁlgﬂc HefSES to an

heterocygg'l@i bﬁe}yslpg g?lng]y%lS S‘It@; i ne~ 1§st%'cecgﬁet@{dﬁ%('hlyp brodip

substituted vied01 & B gtoups sack s 163la, ratrks,yd:yano, @cocan@aalbmm |a1ky’r|@y1

sane is true for. other | ER1, ~OS(O)2-
acylamiguponife) HEO B ST B OGO B i kg RejclRy e, -0S(On
alkyl, aIﬁi%E KB is Aynatuted akyDNA pasudulateadmlate offeesubstifutéd he@qarocylcoalkyl
When the al kyl group is cyclic, it may al so be
is N-methylniperedinfo as a cycl oal kyl group and have e.g., 1 to
20 annul ar carbon atons, preferably 1 to 12 annul ar

C ?r m94€\h BB AT Ehtdls erﬁhﬁﬁﬁirahdrboﬂ. sthct@eahavingrl to 20s@rbon atoms,
at ons

en an al kyl resid a, specific
preferabdy 1dg rIBGﬁébqnsatW&ﬁé%d more Pifz%tﬁB{}a]i Ji,orkfgga&ﬁg? 2oy |¢11§ 9{1‘%‘%[@5 of fewer

carbon HEHR% Sfabrcad R8s adsE chllidendadr ARy erensdmpagskt 4 carbon atoms.
% or exanple, "butyl" is meant to inclu

«Alky Pralisuingénds brengleg SbylS S A BRI SBBTF RS To 20 carbon atoms,
preferalﬁ?% tQLitZyAarb (5158011% A nﬁﬁg prefBlabll 3 to @Eﬂﬂﬁh ‘atdntic | Eitemy use of the

I SO-pro Exanples of a
term “alklyi‘af’ w@asﬂeleh]sly m@faﬁ Xthﬁr\ﬂsggg}s m‘;ens?qjﬁﬁ/mbrpg%%l? gr'rmatmns of alkyl
groups 81};@'%8%&/ %erle&c tﬁ% }ng Bﬁ?’ﬁﬁt ﬂLmberQif"ébbeh%ﬁMhs, the same as if each and

the |ike. One or

every alkgEaRD wis anélattl}'rea@ iodvallgdisind oF PRGRPRAEKOH (g 5flh, For instance,
when a B ARD 2R 396?05&9“8610’ RA55a @ 5P lkyROia B l0iulcyl or a Cr-

I S’ 0nder st ood tO refer to a roup
Cs alkyPbr 2164crikd crarteBxatisior st Bzl ore CieCealkyhlhe same is true

for otheg{ﬁl;gs aléﬁteq g‘% %&1.20&12&1%}? le Cé‘fdé’béhé?src‘%{ﬁ‘?g Bg@' 9%{3695 where a certain

tes of
numbet%f@ﬁh‘x's i$n&ad i ekidefinitionariyhes ﬂmffaﬂ@d sadweisyelyclie, dtmgay also be
referrecli ?ocelisua(.j gyélga]%r_llzgroﬁp ancﬂ;la:ve e.g., 130 QO annular carbon atoms, preferably 1 to 12

<

annular carbon atoms and more preferably 1 to 8 annular carbon atoms. When an alkyl residue
having a specific number of carbons is named, all geometric isomers having that number of

carbons are intended to be encompassed; thus, for example, "butyl" is meant to include n-butyl,
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CH2CH=CH- CH=CH2. "Al kynyl" refers to al kynyl group

preferably having from2 to 10 carbon atons and nore
wonref7angidfy 3 to 6 carbon atons and having at PeagiS2ab7/006710

and preferably from 1-2 sites of al kynyl

unsaturation, such as the noiety -CCH Al kyl is also

used herein to denote an alkyl residue as part of a

| arger functional group and when so used, is taken

together with other atons to form another functiona

group. For instance, reference to -C(O) Cal kyl intends

sec-buty? Eso—@ét&?éncf HU&SII OB&Rlp yg'rlﬁé'lﬂdeé/\‘ﬂ-@f@}ﬂ lafd adokptopplo rEstanples of alkyl
be an¥ al kyl nd pro I de bg m?y

groups lrm‘luclman'{hyé edlpy ly"'PF f‘tm’ePYlo grndﬁii’ nty

cycloprog%( Q%élg%‘oggg’qa% ?1 bh ’cheI 1iKee Oné‘%?httﬁé d@é@gpbﬁu&ﬁuﬂﬁmn may occur

l'arger structure includes the .
in an alkyksiotdpe ThubH®( zﬂhﬂl gzyu@]@) embrages g]kegylgan qJ(léxpy& ées1dues ‘Alkenyl

is understgﬁ)ggri %%&Oﬁk o?é &¥borh §torxg'|g|9ﬂ2as 2 00@3&kbon atoms and

ers to an al kyl grou haV|ng
" more prdfe@blyl2 tc06 Eaﬂmhsatommmtt avinggfrleash éta@d@efemb wfteyy 1-2 sites of

alkenyl %ﬁgﬁ.ﬁa‘c %}k{) 2]% ué}'%d W o ler)lfsqrg%{% ﬁlﬂﬁﬁea—%‘ltﬁllz, !—Cﬁ'zéf—IQCHCH3 and —

acyl am no,” am no,
CH;CH*UHLGH%CHZC arioyol1” refans ho xikiyaykerbnp phifotablyt Irvivireg fegm 2 to 10

carbon agcgg‘égzig %}{Oé% pléqfﬁtsﬂgp( Of % & Eél atoggsgar{ r}tavirg}ﬁa%% afld prefdrably from

© 1-2 sites &ﬂ%ﬂl@}‘d h wheurakis I’Edch ak g*feaﬁoﬁew AC&BEnyAlkgt 1sedlstq/mapﬂ herein to denote
roups aV|n lto S |tuent 0036
an alkyfegiaS PR 0B FeE G RO ALFOOD G L BOP P o R Losther with
other at&ﬁ@to BRI SindtRALC&oup.N Far HeiaRce] tefetincy t@ h@(Q)ﬁmﬁtyl intends an
as, for exanple, alkyl, substltuted alkéb ﬁ9$§n5 and

ester funntienel groupdw ¢1¥éh§/ﬂlkylaw<¥§lﬁ? pf the et © APk ¢ up,
provide %gx*/ay éf‘@%&ﬂ ol Bﬁft}l HeVhnctfinal Eﬂ()‘up -CROCHE UKRO)@)@H%GH; and the

teroary sub tuted heteroaryl, heteroar aI
like. Asathetéxanipelofian sikyhgmahr s part of 8 ITAPISHUCEE Bagye fiﬁtﬂéfafeSIdue -

¢ Ikyl is —CH,CHa-
ORI PR ety ot s -
heterocyclyl) is replaced with any desired, gr th .
derﬂﬂi’oﬁI s‘f@nbstetmedafw’ rehery &9 g piKyhgraspthay e Sothh 13 gpbstituents.

;0 1
e e
alkoxy,tahﬁl acylmmq& aoﬁn@, hydrqrolirearboryb ceehory tadladsthiql u'ihéQPlkyl heterocyclyl,
e | t 3 :
‘OS(O)é'g'ﬁ%’ b 311? ?er ks iu%%{lﬁlt%d‘]gﬁ IHEQ&Jﬁe( %b&ﬂuf@ﬁ%ll%yi T¥hd

eac aC|ng hyd en atom
“substitateagikan10 tefertostlikényd ot alkymd groeps haying} éO gubstitpantse d
to, halogen (F, d, Br, or 1), hydroxyl, 13 WO

200 6(}&3 1784 %E{(h%? QQ@& 7'31905&@\{911'9 '%hﬁéﬂt@t@ii‘nﬁmeans that a

aryla amno, diarylam no cyano, nitro,
hydrogémraiig on amom;ﬁound or grcn@r(bmﬂyas) forterxamplq, mlqy@) supgﬁtﬁgﬂd alkyl,

alkenylct: g\;b%g%ﬁi?]&(%%' bgl{lg'g%l Sugnsp Qi 4 ?Jk%{;/g(l ?'sqgstl ed ary{la?rﬁlk’yl
substmﬁédxyialkﬁ ﬂf@&}ébryl,&ﬁulb%tedf&lﬂambdﬂetamaqralkal,yubsnmted heteroaralkyl,
cycloalgy]{ gﬂ%%{tgggfl R:w:lgg@ allege? tcey%g)?agy yslu)lzft% ed e?efrgl:%y(galkyl heterocyclyl
and suﬁkﬁhﬁé@ %gtt‘égdgglry;l}lﬁ rqgfl%eana&ﬁ btn}gdlégﬂ*edtgudh?nﬁﬁm dldeszrajolk yibstantially
adversq}y gﬁgct the tSFa@llltB)@g t}(e_@}gpo(qqufibo _e}é}bm%n M’ndﬁ R 152B B uents are those

which 56 Me}sel}l Rer&d s &ﬁh?@fﬁ%hﬁ)ouﬁ&l bEHd t‘éﬂﬁ Misbstitutedimgfers to one or
group (such as, for _ exanp substitute

more sabst@mms (whigh may recthe ame@ ﬁi/ fh 9@, (Fp¢h rep acing & hydoféh atom.

Examples of substituents include, but are not limited to, halogen (F, Cl, Br, or 1), hydroxyl,
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substituted al kynyl, aryl, substituted aryl, aralkyl,
substituted aral kyl, heteroaryl, substituted

woaeb@rioz7yl , heteroaral kyl, substituted heteroacalusi07/006710
cycl oal kyl, substituted cycl oal kyl, heterocycl oal kyl,
substituted heterocycl oal kyl, heterocyclyl and
substituted heterocyclyl) can be at any atom of that
group (such as on a carbon atom of the primary carbon
chain of a substituted alkyl group or on a
substituent already present on a substituted al kyl

amino, a%gﬂsﬁg%:si | ?Jxm?tB}’d@Il@l'ﬁn%o; diateghidloNcmy, gitay merdupto, oan (i.e.,

ted h f k
o iy S cqa'g%{r%ﬁxa"@nylhﬂv%%sﬁoah@%%ﬂo’

sulfoamlglx Au%hgﬁéllﬁ?lcé’tﬁ%&ﬁlylarﬁe {y ?ﬁ'ahédxy, ﬁi@fizaptoalkoxy, aryl, heteroaryl,
i onal y substituted E 8h vl
cyclyl, heterduyclall,swbaem allsyhs glk@mhh alisyleay, yal.tteraapb cyplyl, and heterocycly

are opt1061|a.{1%a %%tgd %ﬁﬁp%lk{' Gde'&go hxﬁro%gﬁ Myr6k91, Sxai)hRscapto,

t’s |nc but’ rot |Tmted to
cyano, nitd( ko ("@l),kthmtdr? (t=:SD Iqrnmlmo @i}i‘l}yﬁ) byethgr¢mpdiments, substituents on
er,o enesYs& r
any groqpeds %‘% gcln%ﬁ ?,ﬁlky ywlb?tgtlruge\graﬂlcﬁ %&( $H}Ll subsﬁtuted alkenyl alkynyl,

substltut%& anSnyl) |a}§‘19$u’tﬁhknefd/ aryhraydlkyly sunyldrcqi( yﬂalkyl heteroaryl substltuted
dr oxy I

heteroary% pﬁgyroar i]/ |sg‘g§t%tﬁ§ |heteacfa§?lﬁ¥ a&l%(g %Q{;J?ﬁé%h cycloalkyl,
heterocﬁldﬁ‘]l&l Csiiblbﬁﬂiféd %etaﬂokyéleﬂkplo hyﬂemtc)typlydi pydl ﬁlxl;suaxtbd) hgterocyclyl) can be
at any awg gé‘%g{)&qo§§ |(sucé$ %;F(é{%aé%h t%%{ﬁfﬁtgg p&l}ﬁ%‘% gﬁ?ﬁﬁ 5&8RloPa substituted

alkyl grgth?&kéﬂ AGEBitucH EME&E’V prednt af Aistbstituted alkyl group) or at any atom of ,
kyl am nocar bonyl _, (ﬁlkox

r bon m
B U S R
aralkyl, ﬁ@ékc%g}'ln ReRppsind tc?@io@l‘kyi cydyy hl@iek()’dy@IBaEKyl and heterocyclyl) can be

am nocar bony am do, al kyl am nosu

optlona}day yllx‘rsntutg@ wlmhmqﬂ or m@rgmnyqt%%gmlp FAY, be tua sax%e or different), each
replacmg kl%/?' Oaﬁw'na ?xgﬂzl'ples r¥hisithd amstigiEhRGnciule it not limited to alkyl,

car t hi ourei do, thioc anat o)

a11<eny1,sn1kyrgam}«tiy1 cmmalbyﬂthpmyclyg hiteepapcinalieyl, @alkyl, heteroaralkyl, aryl

T e

carbonﬂ)?heﬂ’bﬁayalﬁktyﬂlyl a:l}cyloaﬂjolnyl allwylarlgdnylai leal&@wcpaémrww
alkylca%qg net ae:%%a%pl l g&l ud@JM%&%&%&A&W)&@%BHW%Q%prpto,

mercap@lﬁl@l’,@yfs{llfﬁﬁﬁahﬂnydq, afﬁinc@ﬂcyﬂ,edlﬁ.]lkykmmabkédkylcalbogylammo,

e bl g ST i,

alkylca%“?ﬂ :1—:81112) sub¥RAt NRT 2) iRk RbAino SrakyNRiihRI2Bony], amido,

alkylangpmlsoz% arvel “%%O%&%%%%%%% i

arylsul c9r biind %ﬂﬁ&ﬂd@%&ﬂaﬂﬂﬂdﬂﬁ@ﬁﬁ;dolh&@aﬂ%ﬂlﬂﬁ&tﬁﬁo
BCT/ US2007/ 006710  Cl - 06, al kyl pnally s te i,
sulfonyalkyl, SyEamAKY 0T TErEADtoR KRR wtatle.s Lgnlsﬁgﬂ; $'onalky

alkenylEQﬁ(Pnﬁ% 4yl Saralk3dl %?é?’gﬁ?i Ih}étet’diﬂélﬁﬁp Bycl@ﬂ(ﬁiﬁ oSy, (l&tdtyd:y,cloalkyl, and

t P 1
heterocgrblyy ly inchedes x%ﬁéématmn géggé%/ 6%1&189;2 ;@R Fy‘orS(g)l ox, I:IIR“RH’
C1—C2p6§‘fu%é&)a§l¥y3flr C%ﬁ&ﬁﬁ&%?ﬁﬁ%% t1 fgg&h?g/eazﬂi%x%l (mgggfﬂ?zew& ),
C(O)ORH, G(@YR ‘Rﬂz QCOINR kI;J NBUSH OB é%l‘ &N

het 1 11 11
NR“C@Q%% aﬁ%?NR ?ﬁim%@tﬂg]f ggbgibe et e 1o{ar @?(R d OSIR s,
S{(OHERVOB(@Fy PN @RL Y, RINRRL? SYORRY Foshik bt ingroandgniehydrogen,

substi t ut ed
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wi th hal ogen, CN, Cl- C4 alkyl, OH Cl-C4 al koxy,

COOH, C(OOC -4 alkyl, NH2, C-C4 al kyl am no, or
wQ2e@Aogii7al kyl am no. Substituents can al so be PCT/US2007/006710

"el ectron-wi thdrawi ng groups.™ [0037] "El ectron

wi t hdrawi ng group” refers to groups that reduce

el ectron density of the noiety to which they are

attached' (relative to the density of the noiety

wi thout the substituent). Such groups include, for

exanple, F, d, Br, 1, -CN, -CF3, -N®2, -SH, -C(OH, -

Q@binl, i 5 1. e&dydlyl, ohékiatyl. Each R' is
crce a5l B B i s
independéhtiyohydrogers i:6Es exsloaikntmyb heierpoahichetpropsd) Ci-Ca alkyl or Ci-Ca

allyl substPith ST oyl BB Sarl O plcRpIy SERGEHekyIaRden R * i

¢l udes the residues
independeSQy cyatsagtloplkyl, SR batestdyciyl dutargayb £fik (s alkyl or C;-C4 alkyl

. .-S02al kenyl , .- . SO2Subst | |
e
heterocy@lyK Ykteroal karyC,-Cs allky1 inteatk ®'5R¢2ayd R “a¢anentionally be substituted

) substituted alk , ~CYCl pal ky A Lt -
with haleggp SNb &)ﬂ 84 %,kgy, gi{{’d%ﬂ&ﬁ g%oﬁg,réloﬁﬁﬂ[(g(gﬁg{dl & QQYL I\?Hz, Ci-Cq "
alkylamindt S OX iafeh A Sipstituests eas also beS¢ISrENROHThdrwing gRoups.

Is Hor alkyl. [0041] "Perhal oal kyl" refers to an

?le | Q"ng (r:i q\;gq?c\f%%.r ‘Siéﬁ‘i‘}%g“ii‘g%g{? ]ui)h Forbqb QFS; Qfat réduce electron density

perhal o~groups include
of the mofelBtodRkich Gre3Gird atth€Rd T eldtArepth the densitd of thavmoisty plithgut the
bi cyclic or tricyclic aro j ¢, I Ng. I ro i _
substituqpie BaPRBIORPS EIidh o HRBLE Se Chr i (4oL T NOL 08, SO,
C(O)alkgﬁt@(@)@a%@E i@ﬁd)b'm -COOIG B(09OH3-S{OMNIHOH, -NH; and the like.

eteroatons selected fromO, N, or S; a bicyclic 9- or

10- menbered aromatic or heteroaropat i i ystem
(ndP3%g tHlor i rSsVsif‘@ﬁ’flﬁ’a loring, b %ﬁ ] Ilgcgn%t ons)
contai ning 0-3 annular heteroatons selected fromO,

N, [003% ©Alkylsulfonyl referd®- gronpsl-SQmelitytaedi-SPsHbstiteted alkyl,

_heteroaronmatic rin t nmeani. n i S LBy, -
which inghades gheges Ee%lfééﬁcgf’l%éﬁ%'ﬁg?&é%‘%? téﬁu%dtr@%b({aﬁgghnnuﬁtdar_ I,
SO,subdiRhted Qﬁi\;\eﬁ?fﬁ -S@&&lﬁ;&r@fﬂ, Logsastituied akyyl, E_hequﬁlb}sl, gifbstituted alkyl,

gr oups ose radicals are ary ou nel u .
akeny!, hebetiniet g UG, SepHRS Algdh B ERal DS Sifyflned cycloalior
are as dP¥idddii&n, i ndol e, 15 WO 2007/109175 PCT/ US2007/ 006710

t hi ophene, benzopyranone, thiazole, furan,

benzi m dazo] e,. benzqxazol.e,.,,benzt hi i nelLi .
i sot9AfbI | ‘gfél}yda%)ﬁgﬁgqqaﬁlé&ﬂp >;$f?:¥ﬁ tg i—ﬁg&%l}gt;!l, ﬁgl’eferl@ is H or alkyl.
tetrazol e and pyrazole. [0043] "Substituted a{égﬁi 3 . .
ref gog1y o “Heﬂhmafk}l‘l’avéfag t gma:lk:}/l goud \ghﬁﬁ'g eachHrafghe jrygfrocarbon is
i nstance, an ar roup substj t.ut Wk h, 3 groups
replaced B TasLhanBles Al PR NG, okse Grp ind GhERy” 2T RUP
acyl, acylam no, am no, hydroxyl, carboxyl, o
car mgqgk a:“@ﬂi&’ » ihwgdk 2 ntcfn:ozmlky bi,cyclhﬂeoemth: gfomatic ring. An aryl
.- -al kyl, and.the |ike.is t o 1
group ig e@%%% YA %ﬁ-&{ﬁmﬁ&b&ﬁ? FImAHC 8F RSF r%lgg‘?"é*&%%t ﬁg“% @‘.S‘ﬁflmmg 0-3 annular
heteroafdd @G Rsl fromt GENpar 84 bisy¢liecd-Lurd 0-hbamberpd saometiy geleteroaromatic

ring syatson oo tbing rin syotom fas Y6t P har i SH dohe SRS Shinutar

heteroatoms selected from O, N, or S; or a tricyclic 13- or 14-membered aromatic or

heteroaromatic ring system (meaning the ring system has 13 or 14 annular atoms) containing 0-
3 annular heteroatoms selected from O, N, or S. Examples of groups whose radicals are aryl

groups include e.g., benzene, naphthalene, indane, tétralin, imidazole, pyridine, indole,
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structure through an oxygen atom the group may al so
be referred to as a cycl oal koxy group. Exanples

woned7adei7set hoxy, et hoxy, propoxy, isopropoxy, PCT/US2007/006710
cycl opropyl oxy, cycl ohexyloxy and the like. A
" per hal oal koxy" intends a perhal oal kyl group attached
to the parent structure through an oxygen, such as
the residue -0-CF3. [0045] "Aryloxy" refers to an aryl
group that is connected to the parent structure
t hrough an oxygen atom (-O-aryl), which by way of i
i )%P | UG old) Suraf Shehi B aidakes thenzoxarapd) bhoathiazeledquinoline,
ﬂnoth%;he +é2§d?&éhbstLLuted aryl oxy" Eefe S 1o.a
isoquinokug sinoxekies, @WW@P&W%‘H?P%%%@ & ‘6‘“{ PE22YSr ent
structure through an oxygen atom (-O substituted
ar 160431 [ CRABItuRL kIS Wbt tpla’ grotp Brding dromn 1ab Bysubsfitoents. For
that 1S connected to the parent 3{%;0 ure throu

. ) h.a 1
instance,sam| dryk group mxl(sngltgql pgmh) 1 SHONPS PUC % diblgo . cg_agﬁg,k%m aryl,

- 1 SHRBILRY £Rind] Kydroxyl\BireBxyINedrbeedalklyt; thiekithioakkyl,
alkoxy, ﬁ%ﬂ&%}o@gﬁg%l’wz%ﬂ?ubs{irto ﬁ¥ed_ C cjlr oal kyl, -S-al kenyl,
heterocyel$1,s M5 O)#-alkpld andithed il is asabgitwlpd@ryl - S substi t ut ed

al kynyl , where al kyl, substituted al kyl, al kenyl,

Su gpﬁitf]m ‘efﬁkogﬂr’kﬁ:@éﬁ to 8h KR broup URatis toriredted|tl yine/parent structure
cycl oa

kyl and substituted cycloal kyl are as oclffitged ¢
through he ogygen atwndrOzlkeil: | Watery cygloglky! BEOUpds GERRSES 9 PhRee

r t Hkd BE rért28d td &ifa gyddodikoxy group.
Stmcmeﬁ@f/&%ths% %}ﬁrg%?@ﬁ’%gw};y@ﬁcycl oal kyl sul fangjl; @z}g " q
Exampl&yinoiye afetmxanpthoxy airRpot iSORFRAOXY %egylmﬁ(ﬂlfg ‘fp-‘,/ OXy an

T & CER %—B and..t ' " f fotit padesi @hftur
the hke'tg RRTRIGAROX ré%gmltlgn%?eﬂhél% gg%% g:dtﬁgﬂagﬁgtdhe. pgr ent ©

through $hlotggett, Sudthasothg heshd B(-€)-Cli ety and refers to groups
-S(O al kyl and -S(O) substituted al kyl, which includes

t heresi dugs .- S el \dettdad th t structur

cycwggﬁ«yl &1%95?%g&1§%5¥h§0§ s%@ty PE&EI% ed al lfeenp?r,en SHHETE
through-a8(dRyaéikytoy (-O-8yD) shixdt byt wardf exdugply inclygpsithe gﬁs,gi}/qe,s phenoxy,

substjtuted a l. | k - t1 L d to th
naphthoglykw,e rllgﬁbs%'@/s&it%tag g{yswy | r,e§e(l1’f§§>| Ao %L}‘Eggﬁ.ltgdn %rﬂy[‘ g}oup connected to the
parent skuBgkd thibeth yedygeh kydm (O-WDsEO0Td 469175

PCT/ US2007/ 006710 are as defined herein. By way of

exappl al kyl.syl.fi nyl i '
Iy S LR g St Gt e o

e
structurk it@uglh 8 8diBkr dtémy(-S-allfyilad refars &r groups aPraliey}lang Schybstituted alkyl,
.. that 1s conpected t h r eni. th ) ruted
which inglestes (B Egpcan ey ciy iy Rof Rl GHEdAE, (BRI, 55-substitute

es t
alkenyl! SShltygyl: S{-Qtdtuted ARYAYL, Whierd dlirylasibstitutedalbyl allgnyhgubstituted

alkenylgalkpRyh ;%%m%l@g{ %ﬁﬁ?@lﬁ@%@é‘%@?&ﬁ%Bcloﬁfi&meea% d¥fined herein.

When d g&%&%ﬁk&ﬂﬁbﬁmmto th GhiRh{ GHRERR EHRGER pn spF@SHem, the group
"Pharnaceutical ly acceptable salt! ref ers to Jsulfanyl

may alysHbe TefRreadttp @8 RISy Clete) ¥ ereup BY gy Ll Sapelin gy 4

. e§( §@@3 heyr.etncHs Wal uasliie. conpound of Fornula (1),
mdude?l?)‘ﬂ(?ﬁ Ili) orH?l{—/)1§ or - otlher ni troxyl donor of the

iop Y ?[%«Lﬁ ,n E‘A\g?giwlgnlﬁ%a}llll’g 1'Se:ferI:Isi ¥o gg al?((}e'{ :gr\é)%g tlflegt%n cgnn\é:%{eidqs ¥he.pa.rent
structure through a S(O) moiety and refers to groups -S(O)alkyl and -S(O)substituted alkyl,
which includes the residues -S(O)cycloalkyl, -S(O)substituted cycloalkyl, -S(O)alkenyl, -
S(O)substituted alkenyl, -S(O)alkynyl, -S(O)substituted alkynyl, where alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl and substituted cycloalkyl
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I norganic counter ions well known in the art and

i ncl ude, by way of exanple only, sodium potassium
woabwitam7s magnesi um amoni um tetraal kyl ammonPamus200d/006710

the |like; when the nolecule contains a basic

functionality, salts- of organic or inorganic acids,

such as hydrochl oride, hydrobrom de, tartrate,

nesyl ate, acetate, maleate, oxalate and the I|ike.

[Ilustrative salts include, but are not |limted, to

sul fate, citrate, acetate, chloride, brom de, iodide,

are as deﬁh&; ﬂ%rgm BX%UACJ ?ﬁ&anﬂﬁ’@ $BAALAfinAGheluBBOGE heiues ~S(O)CH(CH:), -

acid citrate, tartrate, ol eate,
S(O)CH4, a&@(b)tgqlommrvtdméﬁh@ Bke.hitartrate, ascorbate,

sucm nate mal eate, besylate, fumarate, gl uconate,

:fﬁ@z{sg na 1sa%ﬁ&hafe§ér§ to bR bR EEouBAZIR @bRuccd difoah@ barent
su ate,” ethanesul fonate, _benzenesul f 1I§{elatsﬁg h
structuregthcbugh atSiIOD emesm whirkthy Way o exatpRlg ing H‘éqsﬁhe HSKArt ?F
be prepared froma conmpound of any one of the
for & e skl PRsido” fitlsno hl@é/gx%ﬁpa-NMC\ivlﬁhre ehclR tis amalkyl group.
gr oup, ‘suc as a carboxylic_ acid fun % %rou
Examplesrf daalbﬁamm@uﬂptmchgdea%ﬂéﬁ P r¥(GH Iaéﬁﬁ Hy2dani c
e bases include, but are not limted to,
N(CH3)@'§}%}>I&§3%S “alkali netals such as sodi um

pot assi um and l'ithium hydrOX| des of al ne earth
net[905%]u ctPhagmacguticelty asrePIRRIF B grfers tmp ?cgggcagfzy acceptable

salts of & E&%hmﬂﬁf &ésémbeﬁti{é?elﬂss@h%a%%@%ﬂwf%mmw (@), (ANr (IV) or

I C am nes, suc unsubstituted or ¢ 4
other n1ﬂi!ngyl@to;nels®ﬁthc m\mm@gln norieh salgy may b derived RomanyHisly © organic an

Ohex ATLAE byR¥dy 8f 8@imp only, sodium,
1m)rg"m’r‘f‘e‘:t { am ne; {nc}hgt o ne: tr et}}hyl ani rfg43
Potassnﬂmrtﬁlmurhj magnasmm ransm()limn‘n yeir aa;ldgylammﬁerwal Wlth%m“ﬁé’gl}en the

moleculs CH?}@? X astcefplflc%onta’hpg saft§ bisox%gmlﬂﬁl 3R SALiB ¥ERHURR as
hydroclﬂdhh@e hiptdbeosyides ﬂay&s)te;enégyllam avetat\halepite.| qyatate and the like.

Illustratmqﬂtmq&\yf dké)t)(% | o%fﬁ&tﬁélplfate%ﬁg?e ac?éﬂ&g loride, bromide, iodide,
nitrate, bisutthte; ﬁﬁ&bﬂéﬁ elchy bhauphate, lacﬁtmajﬁgyllata-@hmgantm tartratggoleate,

am no_aci such as aygini ne n e

tamatemothﬁ}?t’albé%ma&’e Speehleotrr Bl Bl o By il Quoonate,

glucaro %te %1% KRRt BElRaR e h@irﬁate athanigsuifohats) eihaﬂesvm)nate,
71109175 PCT/ US2007/ 006710 lEJf{]CtI onal

benzenclfanalaniado-taPERFIHRRA1G B, ASRE S & LS SER pgAL from

compoxﬁ%ﬁﬁpaglgqﬁl% FROHLIRNIE déclENed MRiin Bevidg aﬁ&bid&bﬁﬁcﬁﬁmad group, such
I nc é)ogen sulfate, citric ac:ld acetb%r a:h c
as a carbyslylocidid fur@tlggalcgr()map a@@r@@@ﬁmﬁg cd;gpia 1510rg ic or organi

base. SPXadttlg Bidds !1 Fﬁwr)e nof! llhﬁﬂeﬁ 18.0iydroRBGSH kI Cmeds ghich as sodium,
cac : Icylic acid, tartaric acid, ascorbic
potassmml, and ht]m:w;mnh}(dr@adés ofaikaline esthgnetgbanichiag calgiyry and magnesium;

hydrox{lj‘d;ersng)rf Ioﬁ‘éeﬁ %{egals QL M6 Q0L G A and 2 LRk $hif @hd orgMidhnsines, such as

’acrd, glutamc acid, nethanesulfoni 1
unsubs€fited omymmsmsumwd wond-, die oy timksdaningscdigrslghexylpmine; tributy

aunme,I Dt l 3 suI fgmcglgfax%helg t@)ﬂaﬂﬁﬁg{a@éth?leﬁﬁ'ﬁk)/mono- bis-, or tris-(2-

an 1n used herein

hydrox! nl(ﬁ)l?&sall@ affiash| such asmmhloﬂg)lbubr tnxst-(Zl-hy[dmmth}é)agune 2-hydroxy-
uman. [ 005 The te ef f ctLve 1

e, bR SRS AT BAGA s v

alkyl)- &?ﬁﬁest Qﬁh%@ﬁvm&%@mﬂw (Bhidoaythyl) aiite, ot m—ﬁmmarﬁ@yl)amme,

N—methyl-D g?hllc%?ncir)l/e, and amino acids such as arginine, lysine, and the like. A salt may also

be prepared from a compound of any one of the formulae disclosed herein having a basic
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and toxicity, as well as based on the know edge of the

practicing specialist should be effective in a given
wohewapeasi c form As is understood in the art PCamws2007/006710

effective anmount may be in one or nore doses. [0053]

As used herein, "treatnment" or "treating" is an

approach for obtaining a beneficial or desired

result, including clinical results. For purposes of

this invention, beneficial or desired results include

but are not Iimted to inhibiting and/or suppressing

functlonaa SFQH %{,] ?lg%h :iashnaqli Sino FHYEH oﬂgfrgr%hf) g;.nndlaat &ﬁa?ﬁ@é&tféﬁlly acceptable

'S responsi oxyl thera or
inorganid &Cbighiiig atide Suitsble a¢1ﬂ§' 1miu®dq{qqug@es@gfgte9 p1tr¢@g@fi,t 3egtic acid,

hy&ocmgg%f@@&gggggq%gpg ﬁ%{]?ﬁz,rha/d%e%eégx olrdE gMHg {ntrlc a01d phosphoric

acid, lacticf‘é‘di@ apliBid &ed, Giddrid acidfasborbic afid tsnossicsgid, emalcng amdo hesylic
he di sease or condi tign, lg rea5|n? the dose
he

acid, FumsesercidrE kORISR BMARTPO A o R PO dich Blyramic acid
methane& AR AAR; etERRANEI T adilcb&iizEReul fohicairad, laad pﬂeﬂleneﬁuilﬁ»mc acid.
an i ndividual Is taking for the di sease or condition

and ol ongi ng ,survj val ndi.vi dual s n :
di Sf@(g?d oﬁJnl@%Pifriyo]ﬁldl (&hgtg\ggee gl nd&vﬁa?iﬂt Ig% %Ee% liler%‘é‘ intends a
Inanunm@nﬁﬁ&ﬁhguaﬁgﬁhﬁﬁngmtagaﬁﬁnau' condi ti on, which includes,

but I's not I|n1ted t o, coronary obstructlons

coronary r eas i d

ny 8% 4adi a ﬁ‘)F/‘a Ftt??tb‘f? a‘{\?'ﬂ‘? HF% Sg‘?l’é g‘gl S’ra{étt ot &ﬁéﬁn’m ore
phmac@ﬁﬁ@ﬂl@%@;&bﬁl}é s@lf eherddfawichdn, combalsatmhlvuﬂhEQparameters of efficacy

ai lure, pul npnary con u nar
and toxieigr F e} s8] G PARRUEIEeHa dpe D BERBebe AR Supulf bp cffectivein
a given ﬁbﬁaﬁgﬁﬁc fdrhd, CAlt Rtid¥rstyadashe e, & afesive aﬁfouni wdap@be in one or more
ascites, Chagas' dlsease ventri cul ar

doses. hypertrophy, heart val ve di sease, heart failure

including but not limted to congestive heart failure

SUC[p035] 2A4tBeLROGRS Hir¥AneaaT dr “fiiating eisandppamiatie for obtammg a

deconpensated heart failure. Related
e o o eeib g S S pep AT B AT ERon, beneticial
or desuédqx%sﬁﬂfﬁﬂ%hﬂfe HRf SRt 1ihB3tddH $ahibRiNg! dnbfor 3tpressing the@@set and/or

oss of appetite, weight gain or |oss, .
developawaibof atiscassicrieondi DU 7CTRORETS PEHRIASTRBOBT g ucing the

" severity O g%glelenﬁﬁgés%rb?%og&ﬁ?)ﬂs&%h% rgiu%ﬁ{gd!ﬁ[e %um_ﬁgﬁaxiii/&es’ﬁ@n@l’ of symptoms

nvol ve |schem a/reperfusion inj %ﬁ' from th
assoc1at[eﬂ)®\54'] ﬂ]ASllsscasdol‘m@néltwn insreavingtthe gualitr pf fike ?%thPéed feripe from the

disease Oﬁ (gﬂ&f %%Pdﬁ:{faylpg &l}] nﬁjc%\é ?g%gmoe? grtx]egl\}éejdtﬁﬁg P&flilg@g {C&{r}F%Eh% fQfﬂf.ease or
condmdﬁmham@ma efficstorfchapther medindtion en indiyglgslip taking for the disease or
conquﬂ %zgi\a/érgijal %%\Ehlv?li(of 1%1\(/? &awamé th'é%\f&a?e ﬁxeécﬁﬁhﬁm €lhe disease or
conditi¢h Sal ¥ %Cbaamdeztsealhﬁ&is&same:aséltmn, wbnhuml@dﬁSpdeﬁ npplimited to,
o s
infarctibh, Y gh BidodIpiesswh, Bohan cmdistnyabhtby pad anfetetios, dinstolic heart failure,
e e LSBT e B RE 3 B PR ot
diseasef'BEﬁJ.lQﬂ‘or}I g@x%%sﬁ&e%fat&ﬁ@%ﬁbﬁerﬁﬁédema, ascites, Chagas’ d1sease, ventricular
hypertrophy, heart valve disease, heart failure, including but not limited to congestive heart
failure such as acute congestive heart failure and acute decompensated heart failure. Related

symptoms that may be alleviated by the methods herein include shortness of breath, fatigue,

swollen ankles or legs, angina, loss of appetite, weight gain or loss, associated with
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a higher probability of devel oping the di sease or
condition than an individual w thout these risk
wobaoi7awgwy. [ 0056] "Nitroxyl" refers to the sSpeCTAS2007/006710
HNO. [0057] As used herein, a compound is a "nitroxyl
donor" if it donates nitroxyl under physiol ogi cal
conditions. As used herein, nitroxyl donors of the
invention may alternatively be referred to as "a
compound” or "the conmpound." Preferably, the nitroxyl
donor is capable of donating an effective anount of
I r@odiioaithayeinvelecat i ng
aforemenﬁﬂged)é%gaos'ﬁg8?/%%%{%??2?52?%%(1 by an i n}gll vidual in
1schem1a/tré1fbrﬁnmnrmjtmsecessary to achieve a therapeutic effect.

One of ordinary skill in the art would be able to

d ef@@g)] noad &gdgéﬁe% Yepfiven@fif K & datcigihe probabilicy of

s an osa e | i ve subjects. One, of. ski.l|
developinga tifserctertor wayditien QDaIdéldé‘flﬁ‘ll‘ﬂ 5Pt Bavsy H’B‘o‘ﬁ Ahrifl of

n eval uating whether it rel eases HNO
devel"p‘%ﬁél}soﬁﬁ Sgrécglgllméal condi ti ons. Conpounds are easily
testedfor nitroxyl donation with routine

ex pa03Syents individhal fghrisk” may PRI AL BAYC &  detaeble gligpase or
conditim%rjtn:"ragag{):agye%{{1 rgltayb fel(rétr 4 etrdg :l S &Q&ﬂtﬁg disS£%&r @bnditi6h pSior to the

iy ng whet her a conpound
treatment gl cresctrmmyierelﬂo?‘Amdﬁm@otqsﬁhat angn@iyifigl bas one or more so-

called n%a{ag{o?ssi Itvﬁlcl NS gl b %aﬂa.r?lg{e% ifht AeorFdite Wi R veldpent of a disease

Heont & ner er sufficient tine
or condifi® asll &%S&Wrﬂhltﬁ@aﬂﬂ.as\nehdp'm haviog ons of mens ebtheseyisk factors has

a higher \mql}gtgsls t ?‘él;gevlgﬁlglg);l}ee s?%e 78 FonJ‘? a8 ﬁﬁ@% 1g&’i%'1d1.§l without these risk

erm ne conposi tion,
factor(s)SUCh as by gas chromatography and/ or nass

spectroscopy. If the gas N20 is forned (which occurs

by HNO = djneri z positive for
ni t83%} dlgE g‘rfegel’i%jt(’ttﬁ?s Sgécﬁ%sgun is anitr oxyI
donor. The level of nitroxyl donating ability nmay be
expoessied Aaused harieacagpouhd & a tnipoxyldlogor gf ygonates nitroxyl
2007/ 109175 PCT/ 007 0671
under pl’é)@ll.ﬁ}egﬁqa Gongitions,, égerse’:mg I ?é@i 9[)1?(?118 &gkhéﬁ?&éxm{m méy
alternatiVely ktkerrddoeR da campemmcpbmrﬁﬁlhet tahpaodt Breferably, e nitroxyl donor

nmore or 50 % or nore of its.the retlca
is capabig of ‘?ﬁ%aF’Bﬁ?Poef‘Teﬁt%en%m\?‘éﬁt ofPitEHeY ?t’ hEE SRS n%i Wmﬂm indicating
the comgrgmﬁﬁl f'lfoglgpﬁél ?}%%;la’%?{aﬁﬁg%@uﬁi;a: Id\‘/llh:: :‘ag?mh’eﬁewsdary toeachiny 2
erspeapopBaormon vkt B e 55 Vbt ffmig g gntr o

admmlstté}-ﬁ&r E@Akhr SERHAIHAS @H@HGiag@é tdlive Q)byécts | @n@oHelik in the art may

Ion, the conpounds use herejn donate 80%
also detmmmincofhethe 2 SosEIUIAh RIS KOS FYABFOR NG ¢ e lopecs HNO

Dot el 1sesd fo8 @i dan tion with routine
ender o Moot et cal. okl M amunt -y o
experingdntsiAlthovagh it ik mnpggcngqié@ dizectiamieasure whethss nwggﬁggate severa
tests ar%?ccteﬁée%tfﬁé dgte fetht X‘@(ﬁﬁp@\%ﬂonz.%@m@&@l alh&l&aﬂl@% the

oreti ca maxi mum anount of nitroxyl. rl X Aft
compowaitbéfiaterssa camabe plra,cecl hesoluténm, Serrreripe muwg@teﬁéqa élsﬁa ed container. After

sufﬁme?lﬁgg{egfp? gg\é\’ses%ﬁlg jon H&s glé s@da aig%m cs’éfe{ﬁl%mh&% to several hours, the

UPRORS Srdunt ntrox I'n yet
headspadeOidlas withidiin an artahered wﬁemrrdmeﬁtsrcoug@siﬁ@nemph@@ oy tgas

chromatography and/or mass spectroscopy. If the gas N,O is formed (which occurs by HNO

dimerization), the test is positive for nitroxyl donation and the compound is a nitroxyl donor.

The level of nitroxyl donating ability may be expressed as a percentage of a compound’s
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bet ween about 90 % and about 95 % of the theoretica

maxi mum anount of nitroxyl. Conpounds that donate
woOesw/dian 40% or | ess than 50 % of their theoreriusalo7/006710
anmount of nitroxyl are still nitroxyl donors and may

be used in the invention disclosed herein. A conmpound
that donates |ess than 50 % of the theoretical anount
of nitroxyl may be used in the nethods described, and
may require higher dosing |evels as conpared to
compounds that donate a significant |evel of

theoretlcﬁ |L$ 488 ¥n # do d(iil% Abh&Bs @lsignifieAndlevél ef aitt@d’bintends a
exposi ng 't

onpound to net nyogl Oblfg\@(x t of
compounhii thatalophtes é@(%»s)r\mqrh ox/BB ¥ PHMOES A 1 xésn %mw% gmount o
nitroxyl. @gﬁ%ﬁ%&%ﬁg Eg@ég&&gfoﬁmﬁﬁ?ﬁn 'dBnit@ &0 % or more of the theoretical

"SI spectrum or by l'ectron .
maximur? ARG O £hitoxRe sinnaoter @&fiu‘t)on, theccomprngipforaisp beseimdguate 70 %

Or more NP tpEplgReoS%g?c&Zma%}e{g{nﬁxgegc{%er ﬂi gylg In'éAbHfer Qfmﬁhﬁlu iheZ:ompounds for

reacts with
use hereih@oRhRBOM 31 nidee Oﬂmaltheoremdaamapcgn@mmm of mtroxyl In another

varlatxonégh%?ciggflfwg fclg{.}ﬁ% rllxgl)'g%? g ag ?8"@ Q)(} tﬁeeﬁl%&%u%ltrﬁmm:ﬁum amount

common net ho
of mtrox§11 Cih % abibtheavar@dtdin/ ﬂlle?o:bbipeumds EPRse bérein ddnatet @sww;about 70%

sitive for nitrox donat i estin
and aboq}@ﬁa’t phthe thgorpical o ungﬂ{/‘g.}-{ B3k i 12 a’ﬁqy reFlr Qﬁﬁ/altmn the
cornpov.ufﬁi'sI fol Q8o8keid darasd Edt%@eﬂ Abolut 8P Eo aﬂSalbmﬂ@ 5Refithe nhsoxahcal
agent that causes an increasge.in oca

maximugopnewt of pErex Iy ﬁm%v%tlgﬁgh&?wgpﬁr&% Sfoxéluse herein donate

betweenkéﬁgﬂt %g‘/eé}ﬁf Sfut HS 96 BF e tRARBNIEH maXimuindihdirt of nitfoxyl.

di esterase acti vi ty, and calcjumse zers
CompOLEdB &;aadpeate legis hanet®0105 iesagm W6 qf & ggorej%Lﬂnount of nitroxyl

BEnvenBbR diR1ds8e heriidl A compound that
are still Pfsulég&?g%r?og%%% H%P{aﬁéggga ﬁg@%‘d d‘ér ivati vess of such
donates masﬂ‘ﬂmm’ﬁi)s%amﬁha teorétivabardeent of pitrawAmavde ysed in theymethods

00 3eqnre hi Mehds de doAsY
descnbe:gO a%cbmaﬁlrgqm}; gg?c'ra qsﬂl%%&@]elg%) iips Ecg ;ccs&giéfl')l thds 1 tthe ea
gmﬁcﬁftlleve\l\leﬂhﬂrd&gl ahltxexybdmbatlan alisn ean be detsoed diyrrppaing the test

compon.bg\%ﬁzél g{?%pg g @@% 3%; Bxﬂlldﬁ%c{ﬁ%}n%%%ett)?ﬁﬁ%w+%ﬁb complex,

so additi onal
which cE&badaﬁeﬁusuy darpesindse ultraviodetivisibleapeeiniyo oF g Ailecironhe

bet a-recept or s o€l ective for € 2 dag-
ParamagRRs B GORME T, The Mt R LHHBIGY e fl EFRcsiglEh Gerered around a g
value opﬁ;&t ?gﬂﬁlht%totxic& Sfﬁhw&th&ﬁla‘nd{ reattF evitleMib: JZIOI bmlpmdﬂg 5b eiNO complex
is not selective for an articular, recep
that is BYR slanscAesordingl i e cardidatc spapopid parGyt My ®fbim a complex
detecta% ‘bg%}ﬂm&b Rletibds sbét @ﬁﬁi&aﬁmét/v@ldﬂﬂe@s EPR, tlmuwe tésois pasitive for
admnistratjion of a .conp ﬁ%f t hat agP 12 %:cally relevant
nitroxykddnagipny Besiingfat méqoxymcﬂa&w Ay REHT IS ﬁ%’{sé" peteatty
H conditions treats and/ or prevents the di sease or
P condition, as those terns are defined herein. A
di sease or condition whgse s tons. are SUppresse . .
G IO o SDOSHVE THERPET FEORerin 5 4 apryF BRE AR Ees & iporease in
myoca.\'%oeﬁ R5Eadic fARELL! QRLH FHRASINYRIAES Bbﬁa@ﬂ;‘énetr gie rramotor agomst an
mt| ng exanpl es of di seases qr..con Itlag-gﬁ%ﬁt hat

inhibitarrod p&leslﬂmdmstee‘aqe@cﬁmty,c@@|ca}qf§pg§ﬁysm;&rp Tei¢ §;:ceptor
agomst%lgSt H’ﬂ othdts, ?g}fmfy HEbYatdiRe &3Butaid)and dst@rétdrenol. Analogs

nmyoca
and derivatives of such compounds are also intended. For example, U.S. Pat. No. 4,663,351

describes a dobutamine prodrug that can be administered orally. One of ordinary skill in the art

would be able to determine if a compound is capable of causing positive inotropic effects and
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infarction, high blood pressure, ischemc
cardi onyopat hy and infarction, diastolic heart
woéabd7uoel,7s pul nonary congestion, pul nonary edeR@I/US2007/006710
cardiac fibrosis, valvular heart di sease, pericardi al
di sease, circulatory congestive states, peripheral
edema, ascites, Chagas' disease, ventricular
hypertrophy, heart val ve di sease, heart failure,
including but not limted to congestive heart failure
such as acute congestive heart failure and acute
also addlggﬁaﬂ HRENSFed Badound i pireicular blabodlummh thealstadreneptor agomst is
di seases or condi}ions are a Iso |

selective dq)lg’@g beta-breceptodi Howgyer -9 |eﬁ‘btfq rIé‘cs %e gsca-aggmst is selective for
the beta- f’&c'%E{Hr b FH&%{ fUSiRR thnddy partidiliy@eeptysul f onam de

unds [00601 The conpounds of thls i nvention and .
for use in the nethods desc her ei

N- 190593 x \Pise3sES RB ﬁ?%gortsﬁ.gfllt 3% nlgts%mﬁﬂe tgw{}o%i glgefrapy” intends any
disease &ngﬂlﬁloﬁgh gfﬂlc}? SHIidRRSn of Fcem@baml that maws}a:meﬂhwye amount of

om nat donate ni troxyl under ol ogi cal th
nitroxyl ummpﬂwsnmgwamandlﬁgna tieats and/OmRIEUTIY %‘S% 8’E cQndifiqn, as those

terms are gefo Xe’él he?&g I:},L hfs%gse% ICGElequ %o@@yﬁhﬁtbﬂﬁsl #&¥@bkuppressed or diminished
ditions donates nore nit roxyl than nitric oxide

upon adRirdétextaminl of, nltrhgylci@npoumdgsqagfp om@@dﬁg}rb\‘eﬁpwwentstmtoxyl therapy

oAl S BofiHisfR ey h clude

Non'hm% 5?5cdéﬁa‘conés {)re o E‘Eﬁl g}{&t %{éef g]?’gibsl y,t %yl therapy in

coronarscmwﬁdﬁs fcoronasseaﬂtayelnsea@cm‘a&la) shghp{ h%ﬁttqcbaﬁw%caé‘ihal

1nfarct1020%tg?1%%cg nr%er ?,dé%t? ? g%—g%l éxﬂrﬁfargtaonv\@iastohc heart failure,

In one

pulmon®@¥ReskdsEoh, pilk®nafyvatehiapcardizo rfme@s,a/ammdma digeapey gericardial
for

disease, ﬂrfumyg %esitlge ;F?eﬁzp?@hﬁrall gc&% %alsmlt%s Eﬂgta asRalseﬁée 3entr1cular

rocycly
hypertrd%ﬁz ot it Vitve Beeadedhddtt aflarel hﬂﬁﬁhmgibwﬂqt liﬂ;ltdqiatb@ongestwe heart

e ekt DS R SR} St eI BEARR ff. oe

cardlov%‘dﬁﬁn} kfsd o‘i‘%&‘h@i&ﬁns ﬁlelélébﬁﬂﬂeﬁdéd{ las afd diyéases drocpynkdjtions that
terocycl oal kyl, substituted heterocycloalkyl,
1mphcat¢|18¢heyila/m¢m®fuswx:mwy koxy, cycl oal kyl sul fanyl,

arylsul fanyl or arylsulfinyl, provided that: (1) at

a f%m R5, R6and R7 is other than H
NHydr%g; E{Oﬁ#}glggtconeo ofSR3 R4, R5, R6 and R7 is other
than hal o; (3) when R3, R4, R6. / _are .
ot E106Oh T8 oae 6 i purrlicn g 7 ity by doscribed
herein M’Ql%ﬁe Qﬂﬁy&ﬁxﬂ%uﬂéné?&dhﬂhﬁﬁdl&a&mihbhﬂ &Rles phiologaal ¢anditions.

f. R4 R6 hal nd .t
Preferab];y, %aqo%a:lto%pgs mﬁdo;ngrl]%elg goppte %strc?gl Ibl?lﬁ%l'ra pk?yﬁg%og}g%l cogé'mons

meamn& %atm&;ﬁnd that donates both nitoxyl and nitric oxide under physmloglcal

conditions donates more nitroxyl than nitric oxide. Preferably, the compounds for use herein do

not donate significant levels of nitric oxide under physiological conditions. Most preferably, the

compounds for use herein donate significant levels of nitroxyl under physiological conditions.
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R7 and R5 are H and one of R4 and R6 is H the R4 or
R6 that is not His other than N hydroxysul fonam dyl,
woenttaboiaskyl or nitro; (6) when R4, R5 and R6PaGTAISEN07/006710
and one of R3 and R7 is H the R3 or R that is not H
is other than nitro or alkyl; (7) when R3 and R7 are
H R5 is nitro and one of R4 and R6 is H, the R4 or
R6 that is not His other than halo; (8) when R4 and
R6 are nitro and R3 and R7 are H, R5 is other than
dialkylanino (9) when R4 and R6 are H and R3 and R7
Em@_ﬁy Iy oE@ oAlhEH, b aRvealiby binbands 6 E8mpohad oRfe formula (1):
are R4 and R6 are nitro, R5 is other
than dlalkylan1no [ 00621 Ip one enbodlnent the
conpound is of the fyrml gt (1), where R,

.R4, R5, R6 and R7 ar a—as( def ihed ove, pr OVI ded t hat
(1) at least one of K X REl and R7 is other
R5, R6 and R7 is

than H (2) at |E&ast

ot her than F; (3) whe RB dnd-R7  are H R5 s
other than F, d, Br,/ | o' CN CH3 or OCH3; (4)
when one of R3 or R‘FISCI and the R3 or R7 that is
not d is Hand one of R4 8 R6 is O and the R4 or R6
that is not d is H R5is other than d. (5) wh
where RR% HRR2 i, £alket er httardydpis R3f RRR’ aRSamb R q-;ndppg@dpgﬂy H, halo,

it e b R3bs, e g RSt A gty

alkyl, subStitdted &pﬁxﬁ%wsa?am,adncylsulﬁnyl Hetesoaypmaikyﬂmbsmg:dor

heterocyq}paélﬁé 7%lelqyiar1]1p.}§gt %g: w793%r, %cl?zﬂ.g 515}1.\3%12 sul rgt;ylsulﬁnyl

prowdeg of RFRARAMNE, Rﬁmam’islo&m tamﬁHR&)m 1em one of R, R,
07/ 9175 PCT/ u32007/o 06730_and

R®, R®and Réis atherrthan balocG)avand Vs RoAnd gpﬂﬁﬁﬁﬁ il g bl nito,

3 &'FKML h 18%&&11@12?\ oF R hm i G halo is H and
cyano, aﬁnﬁ X fgé&\XhRga%nwn f€7R are H a%d R4 and

R6 a itr
one of F¥oriR? 1sﬂ1hb>randtthaR ®r @f tieg igpefhale b, 1S dhen QPJ 8) when R?,
5 6 e fan
o R S )
hydroxyRalfensmi¥yl, medlalmlk)deurdem,l () whengl ok @M?\?w Hgpgpene RER" and R
5.
is H, th%égrﬂg R lél?aE lé%c(é)o %tlhf: Hﬁloo&J zﬁw' (ﬂ'\;zﬁé?r R84 R7 are H, R’ is nitro

substituted
and oneP6HR aad, R%lisl*H{ | tae:Rr‘ amRP thaa hsm@n isf (pthgd than halo; (8) when R* and R® are

nitro anglleéfr OC}% ﬁgl ‘i{s'ylél i}éﬁbw 1 L@?“ﬁ?an%hkﬁ are H and R® and

7 are éf%?’ll ROk Aaml then afkiyy:| sd!(10)when a% amdaa% predif@ndR*RBARS e nitro, R’ is
s an electron w thdrawi ng group or a group that.
Othefﬂ!?flé\l k¥pmini nders the sul fonyl noiety, provided

that: (1) when one of R3 or R7 is halo and the R or , . .
R7 l[dmm]i Inhwit ehdodimentHthandmpoendis ofithe fornrda (1, where R, R, R,

an e R4 or IS ng t ha ot 5 7;
R R, Mg e el AR Ty op sl Sy SRy PERG DR’ it and Ris
other tH33 1\@) Blchst dﬂelotkfmé R3 ng RRznd RAis dtserrthan Ft Fe vetend®’, R, R®and R
an nltro or a r east 7.
are H, B sRuheartogi G B, b D 2 AP GHo ) s T K O R s Cland
the R? 31nﬁt f isuft lc@ld Aind clhﬁtdir RR%ﬁ iﬂfds BY afd the boit R?)that isnot Clis H, R’ is
rawi ng groups anot her variatio

othe o (3 (3w R R g e Fhand anc e An sl € X g K Tt is ot
is othef ﬁlaIl %@I N‘I—f@ﬁe&}% 8(' N‘%S)zn&ﬁ l'M‘fén(li“) RS lafid ROQrd/ B dridlt drerof Ritand R’ is H,
the R? or R7 that is not H is other than NO, or CHjz; (7) when R3 and R7 are H, R’ is NO; and one
of R* and R® is H, the R* or R® that is not H is other than Cl; (8) when R* and R® are nitro and R®
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of R3 or R7 is a branched al kyl group, such as

i -propyl or t-butyl. In another variation, both R3
wana7Roase al kyl groups provided that one of paeuakdoylos710

groups is a branched al kyl group, such as when both

groups are isopropyl or when one group is ethyl and

the other is sec-butyl. In one variation, one of R3

and R7 is an electron withdrawi ng group and the R3 or

R7 that is not an electron withdrawing group i s an

al kyl group, which may be a branched akaI roup such ;

and R’ ar@%—l Iifﬁageﬁopmam[ O Aanam (et B 2 amtﬁﬁmmndﬂ‘ and R" are

or mul ere RLJs

4 5:
alkyl, R® llsemhahgndn 6@55 alpd Q].Cp |wheR§ ¢q,51 R7 e I—*%ncghd aﬁﬁ e n1{ro, R’ is other
[ gﬁﬂg@gg% y selected fromthe group consi sting of
thanaC1|_f3 b Br, SO2CH3, SO2NHOH, CF3, NO2, phenyl,
E:(NI(IMSMp %&i@p&ngg@mﬁp I)ﬂ?er %Wé]lgéog?%ley %orm}/ﬂa () where R' is H;

2isH, %agg?ﬁﬁp&el%ﬂg&gp ¥ ré %@z%@h@ép%}ldem HhBﬂllekylsulfonyl N-

-pip Zino, di net hyl amino, p
hydmxyxsytfbmhmnyl prsbaloaig] mgenmyl,wwcarﬂhoxypﬂghﬁogﬁqorcgﬁg}}cyl substituted

| 2 heteRR§ 10811, 0f
aryloxy, ﬁg()d%ifeanyllqgﬂ‘( E@ﬁﬂﬁ’é l%}&\é g‘ﬂié?l %uhbas%&)t?@ :;) § o@lggt )
d1alky1a1@[ﬁb ofcleadkoR4 cyéﬁall@dﬁuﬁadymyﬂwlf@pweqr finyl; (a\gi eagi e of R®an
"is an Sgct}‘\@wn%a%?g%%gg%ro? Z?)'ér mﬁ? tHaf st@ﬁ%%fy ﬁlﬁ@&s fhe &fon%[ moiety,
prov1decﬁﬂﬁt t(h)i‘w% ofic 67R1 h:aR7 lsshallmtni]hellk o Rarﬂiatdﬁ @obhalpggrs Hyand one of

*orR® d? agﬂéﬁ % st h&?ﬁ not h%_}-l I d‘g %ghegtharﬂ a1éland¥2)ivehen R%, R®

are H and oné of
and R® d24 Hodid Jre IFRHAndReis m tm Rher Rétmmﬁ isggherghan nitro or alkyl. In

one van;&l;&USZOO?/ OOG%MM& e ﬁéﬂﬂh d%g‘%E% ﬁ%‘h 3 angher vana fion,

both R? gﬁﬁ Rmfa.ré%iectﬁﬁﬁwﬂmﬂa&1 giois. R[il afotlie? vatiation, st teast CHlei Qf R® or R is
er than NO2; and go vvhen and R7 & e H RSama%Orl at least one
a group M@ stenigaldnbindersphe sHEPTS n?oéetﬂ ermrepnd -l epeY

of R®? orrigls rénc‘ﬁgg gﬁ uclﬂé&qfﬁ’ ﬁ)ﬁ% tibﬁizyl Oln drioeher vanatlon, both R?

vari atl ons for fornu , I uded

and R’ araralkzyﬂ gumgas podvidest ﬂpgt enq ofithgalirk gl;qupp gs 3 lgﬁlahiéza@ ggoup, such as

oen o LRGN e B 20 ot i o

vanatloﬁ&memf R3R51.d Kgﬁlsalnebld%'iroarvgﬂt;ha‘@'mgg@yp ard theR %r(}ﬁptga’fnla not an
electronongl L2 (S? Wher ﬁﬁ/ﬁgrohggﬁg%ﬂ hH6dla ﬁﬁm%h&[ alRé) gt@ﬁﬁ such as

Br, or ) or where
isoprophRt h R3 and R7 or both R3 and R4 are haI o (such as

V\/nen both are C or both are F or one is d and one

. f%oeszsj,‘ rAlghSm“b?a[E%hné ngxﬁp&ﬂd SR ESALLE (B WieSRF idIedR? is H,

I ons above n one vari ation, the
benzyl 6ptERabinitopgrant2-ylh&>F BT, R} B® f9g Rivwsrindenentlently sedffdedfrom the group

consistizgof b, GlaP o, B2 SOk g&,&g@ﬁo}ﬁ%bne R G JBRY OCFs, +-Bu, O-

arl at| on

iPr, 4-&@8@%9%5&0%4%@2)1: pfdwhaZ(thJ)yl (%@HéCHt)z) oxenangReswifinyl
(SOICERGHom) ewoinS RS ho; el 8in P, relohexyioy,

varl mon

cyclop@rﬁ?ﬂgﬁ?llfé}ﬁd'ﬁeﬁgg Jfl%mphén)(lh)lﬁny\ll;l ercvidil that: CEBataenst ene of R, RY,
| east one

R7 1I's othar , eh
R, R® @sl R&isotimer shan Iﬂzg(a) at leqeiongof B-, R ﬁ?ﬁgg a(}i%[ 13 Sthe %EF (3) when 7
R’ R gg'%%ji’daﬁ B, R i fifed MEAE! €1, E1) I, WoL, €Xbr DEIs; (omh@f one of R or R
is Cl and the R or R that is not C1 is H and one of R* or RS is Cl and the R* or R® that is not Cl

4 6
is H, R is other than Cl; (5) when R3, R7 and R’ are H and one of R*and R®is H, the R” or R’
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R6 and R is an aryl group, such as when at |east one

of R3 and R7 is an aryl group, such as phenyl. In one
woani7andion, the conmpound is of the formula (1) Pan@IS200a006710

| east one of R3, R4, R5, R6 and R7 is a heterocyclyl

group, such as when at |east one of R3, R5 and R7 is a

heterocyclyl group or substituted heterocyl co group,
such as norpholino, N-nethyl, piperizino and

pi peridino. In one variation, the conpound is of the
formula (1) where at |east one of R3, R4, R5, R6 and

that is noBgI 1E Dtter M@@NI@@H OF; @Y NO@AK&KyWher R‘é I’B;I angrlb Lgve Lt one of R?
en a | east one_ of R3

and R’ m&y dh@ReyayRoy@at iy Rt thsa @WR?\I(%, 311@&73)@@%1; %r}gylla are H, R’ is
NO; and %}48 oPRE gﬁa kS W frame/R ‘M@ Pthat 8 nODH is ek &ianall, t he

mpound 1s of the fornula (1) where at |east one of
R3 R4, R5, R6 and R7 is

ar W(lﬁﬁﬂ f |F|q>y rnyy pHS, vagagﬂnsages\ﬁﬂaé%{ %l ! anlé? (lgh%clufieﬁ!?g:e variations
of formuﬁs(om R3S PR RN 13 Wenagldr te@ihydbethis-alfli iy bne variation, the

100661 Representative conp
compour(d I ot ok (D WS PSP TV 00 - g, P By SR S o the
compounfi ‘gf]( f%g?hﬂée)g?ﬂéégg nkts étgfl%lgl@sms/ ﬁg@ﬁﬁf@:ﬂ@ﬁé UBROGARA WOGT hélo (such as
B, or Cl) GHuHEkd L R® and R oubo'g & R s ke ety B hén-baghre Cl or both
al: F or g@ t&ﬁ d /ona?f:aq d%gﬁmlﬁ ag Eh&t@le%tf%‘e agd@sgrribeﬂ nﬁg{g VaIl:.th:S
above. IBBbne variation, the compound is of the formula (I) where at least one of R R, R
and R’ is —S(0)Oalkyl, such as when one of R® or R’ is =S(O)OCHs. In one variation, the
compound is of the formula (I) where at least one of R®, R® and R’ is a perhaloalkyl, such as
when R? is CF3 or when R® and RS are CF;. In one variation, the compound is of the formula (I)
where R’ is CF; and at least one of R? and R is other than H, such as when R’ is CF; and R3is
NO, or Cl. In one variation, the compound is of the formula (I) where at least one of R3,RY R®,
R® and R’ is an aryl group, such as when at least one of R? and R’ is an aryl group, such as
phenyl. In one variation, the compound is of the formula (I) where at least one of R3} R* R® R®
and R’ is a heterocyclyl group, such as when at least one of R?, R’ and R’ is a heterocyclyl group
or substituted heterocylco group, such as morpholino, N-methyl, piperizino and piperidino. In
one variation, the compound is of the formula (I) where at least one of R, RY RS, Réand R’isa
cycloaloxy or cycloalkylsulfanyl group such as when at least one of R} R’andR’isa
cyclohexyloxy, cyclopentyloxy, cyclohexylsulfanyl or cyclopentylsulfanyl group. In one
variation, the compound is of the formula (I) where at Jeast one of R*, R*, R®, R and R’is an
arylsulfanyl or arylsulfinyl group, such as when at least one of R, R’ and R” is a phenylsulfanyl
or phenylsulfinyl group.

[0066] Representative compounds of the formula (I) include, but are not limited to,

the compounds listed in Table 1.
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Br OHOHHO HNHNNHI I OS OO

OO0"SO FFI I

Br 25 WD 2007/109175 PCT/ US2007/ 006710 SOH i OH HN
WOoRH/1B1ZES-NH F 0=S O O S= OF C

F FF 6 FPeT/US2007/06710

F OHOHOH HNS HNS HN O pss-p I=OFF FF
FFSOHOHOH H-HNHN OSOOSOOSO i SOH soH
HSOH H N HN ~j
Table 1. Representative Compounds of Formula (I):
OH OH HO_
/ NH
HN HN
‘ O—=8=—"—"=0
Q=——8—0 Q——=s—0
Cl Ci
Cl |
: OH HO.
OH ~_
Hll\l HT/ NH
O=S=O(ls? O—=§$—=0 CT O=——=8—=0
< Br
O
F
OH OH OH
N HT/ HT/
0=L=0 O0=—=8—0 O=—=85=——=0
Ci Br l ci
Cl
Br
Br
OH
HT/
O=—=—=S—=0
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OS0O00O0O0I

CF3 \ CN OCH3 26 WD 2007/ 109175

PCT/ US2007/ 006710 OH HSOH HN HN ON10 HN O=S=0 0=s=0

w0-26007/1009CF3 HN OH | -IN OH HNOH = =o |
0=S=0 0 O NX |

~ ORGEMS2007/006710

HO, NH HO-NH HN . OH O=S=0 0 =0

O=S=0 Br Br CN) N J ~ o HO NH Ho" NH HO
NH O=s=0 o=s=0 Br Cl 0=S=0 0 J NNUO I HO, NH
HNOH HN' OH 0="j =01 O=S=0 O=S=0
0 OH
OH 1 /OH HN/
HN O=—=S——NH F I
l O=—S——0
O—S——0
Cl
F F
F
' F
F
OH OH
HN/ "'T/
o=:l=0 CI)‘ O—=5—=0
N*
(o]
F F
F F
F F
OH OH /OH
HN HT HT
o L o O=——S=—0 O=——S§——0
Br
% F i .Cl
OH OH /OH
HN/ HN/ HT
0=|S=0 O=—S— QO=—=S—0
CFs OCH;3




S NOI \

'Y CD HN OH G=S=0 S/ |
PCT/ US2007/ 006710

27 WO 2007/ 109175
[00671 In one enbodi nent,

t he

wai2oe7axyi75 donat i ng conpound is a conmpound of t RET/US2007/006710

formula (11):
15a/-@B 1
(1) where R

3; Ais a cycloalkyl,

167 Q Q7(Q Q- @In | |
OR

r 2

fr/ Q6 /

is H R2is H aralKkyl
m and n are independently an integer fromO to 1; x
is an integer fromO to 4; y is an integer fromO to

het er ocycl oal kyl

RL mBA-I-SN
Q@ OE R9J X "RBI s
or

het erocycl yl ;

aromatic or

hetgroaronatic] ri ng contalnLAyg ring noi ¢ties C%
and 4, which are takexy) bogether w th the ﬁrbons
positions al and a' \fing A Bli
__C ngylkyl, het er ocy 3 omatic
et eroaromatic| ring conta g ring noieg
and o whj ch are takemf together wt
¥t1ohs ajand a' to fexmring B, Q,
Q7and {B are independently sel egted fron1the
p consistiphg of C, CH2, CH N, NR1O,, O and S,
0571 ded that either (1) when rings A and B form
HN,naphthaIene, x|is an integ¥i from1l to |3 or y
o=sdditeger from2jto 4 or is other than|d or
['east one of Q, @, @ESTM, B, B, 1 andQﬁ =0
glzglgr S; ¢ach R8 a R9si s independently
F oupj consi of Wal o, alkylsulfu
N—hydroxy sul f pnani dyl| hal aal kyl, nijtro,
cyano, al koxy,j perhal oaf’koxy, alkyl, s bgtututpd
ator oxy, al kyl sul fanyl, BNayl sul finyl,
hgtérgcycl oal kyl '
Br
N
[ j AN
O
O«
MO H NH
0=8§=0 0O=8=0 (\O
Br
N
O O
~OH ~OH
"O~H HN i
O-‘-—-é:O | 0=S8=0 0=8=0
~ | o0 | OO
OH
)
0=85=0
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substituted heterocycl oal kyl, dial kyl am no, NH2, OH,
C(OOH C(OOQalkyl, NHC(Oalkyl C(OOCH C(O NH2,
wolke(zapal7kyl C( O al kyl , NHC( O) al kenyl C(O) OH,  NPIC{/@sI2/006710
Qal kyl C(O) Cal kyl , NHC( O al kyl, C(=N OH) NH2,
cycl oal koxy, cycl oal kyl sul fanyl, aryl sul fanyl, and
arylsulfinyl; and R is H alkyl, acyl, or sulfonyl.
100681 In one variation, the conpound is of the
formula (11) where each R8 and RO is independently
selected fromthe group consisting of d, F, I, Br,
S fi3Ycom d &&Bompound of the
oo BB e, G o S Ny
formula @@opane-2- thiyl (SCH(CH3)2), propane-2-sulfinyl
(S(O) CH(CH3) 2), norpholino, N-nethyl-piperazino,
di met hyl am no, pipegi di ngy cycloohexylioxy,
cycl opentyl sul flaagl , Eny Tkl ﬂ|any|/>ﬂand
phenyl sul finyl ; |andB 0is H acyl or sul fonyl,
provided that wes( A,am’d B fo\ nght hal ene, x
is an integer fro Q.Et / y9s an integer from2 to
4. 28 WO 2007/ 10[9!3]]5 USZOO?/ 006710 [0069] For any
of the variations descri bedl)f or formula (I1), included
are variations of forrrula (II) where R1 is Hand RZ is

Z) h
where RaffdﬁBE'f al%gli&raif tero nPéi&lag% fn 0{1 ﬁ.rel il g;%gdééﬁw At irfdher from 0 to
1; x is aw 8tégir lﬂ’(blndaz@hﬁy ty arNnedgley froem@ &0 B z@la&@ rrcloalih hetgrocycloalkyl,

N- met hyl benzoi m dazol.e) or N-acyl bgn e
aromaticer KGOS SESORHADB T BFIoHE 00 L o o it e taken

togetherhﬁimw n€ at debl’@dSlfs aaid alttb dorm Angiid Blsfm}mkaalkyl
benzof uran. In one vari at

heterocySREH, FRAHA AT g gRarLane cpHagiie Gy Mefils 07,05, " and
which tfaﬁ&m ctheNéah RhOPABHEs at ﬂo@nme aaad hatd fonm ri-hgiBﬂQil fQ%, Q% Q%

orm a, enzot hi ophene nd x is 10
O, F, Qandd} o Ingeramaly Slsclad SRR o PR o B OFL N, N,

O and Saﬁgwﬁféd' Barkithet ﬁ)gﬁﬁeﬁﬂ‘ln%?% Qﬂ&BVf@hh&IapEﬂhalehe,ﬁglsM iateger from 1 to
phen and rin [s a heteroaryl

3ory lsréxrﬁg@gm Eouh Btof bprRqin 91ber than &har @rﬂj ?@BSH %net %2“6@ Q% Q'
gtr C IS 9 ﬁ%ﬁb
Q" and @O 1881%%;’ gjg(tc):lgé‘? :}I.a@ﬂR 09 ROEH ?ndegé’ hilpReletica fHRGesup

ng to any variations for
consistihg bﬁhhla ﬂkﬂ)sukfbmrlsl\fﬂlydsowlsqlfqngmld}én]gprh@oalgy]anﬁg? @u’yl cyano,

alkoxy, é)ﬁ.ﬁi%%aglg ﬁﬁ&?ﬁ ﬁi}gﬁfﬁteg a%ﬂgx sdlbel?f”all@'i‘s@ﬁﬁ}q heterocycloalkyl,

accor varl at I ons

substitutéd hdteronydlealkyll Jialhdaraino, Nféz, @Ha rﬁelq)O,Pg QfO)Pallsy

R
NHCOERYOIRG: 'q%ﬁpﬁ?f’ﬁﬁ%@?kz@?&%ﬁﬁwﬁ?ﬁ‘dﬁéh?ﬁj@iﬁH
NHC(O%NHEaObIk 1 (3enlles NHE OYak G MFeNHIE)NH:, Rycloalkexy) | ) :
cycloalkylsulfany\ arylsﬁﬁ“anyg_'an% ary%_sulﬁnyl and R'? is H, alkyl, acyl, or sulfonyl.

[0068] In one variation, the compound is of the formula (IT) where each R® and R’
is independently selected from the group consisting of Cl, F, I, Br, SO,CHs, SO,NHOH, CF;3,
CHs, NO,, phenyl, CN, OCHs, OCF;, t-Bu, O-iPr, 4-nitrophenyloxy (OPh4-NO,), propane-2-
thiyl (SCH(CHa),), propane-2-sulfinyl (S(O)CH(CHj),), morpholino, N-methyl-piperazino,
dimethylamino, piperidino, cyclohexyloxy, cyclopentylsulfanyl, phenylsulfanyl and
phenylsulfinyl; and R0 is H, alkyl, acyl or sulfonyl, provided that when rings A and B form

naphthalene, x is an integer from 1 to 3 or y is an integer from 2 to 4.
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HOBNH \ ONO/ \ I i-NH--SNHIlI NNII HOHO0 OH
O=S=0 ~NH HO 29 WD 2007/109175 PCT/ US2007/006710 N O
woe 2007@09175DC N\ IL \ ISLNH I1-NH ,J -11; -' NHpCI/US2007/006710
N OO OOCHNIO OH F3C\ O[00711 In another
enbodi nent, the nitroxyl donating conpound is a
compound of the formula (I111): @G R Q4 "Q-)
I-S-N Q3 .'Q1 I\ [ -RR Q20 Q 1R - 1 (IIl)
where Rl is H Rz2 is H aralkyl or heterocyclyl; nis
an integer fromO to 1; b is an integer fromO to 4;
Cis a heteroaromatic ring containing ring noieties
s, Q0 QA 1 Ql2, Ql3and Q14 that are indepehdently

|

SN;lSC[t @%d &ng‘ggntyga? I‘ grg%.\on? ﬁ ‘%eldri}% fglfér%u%o(lgﬂgcluggd’ aré(\?lrl-ananons
of fokhilla (Hg’].\ﬂl;ler@t&alﬁthw i§H, anymm_@tralyd@py@n 258dR °R8 varigtion, A
and %q’dmp %E&%Ja}( py B Stilo nt: LPERRLNRi BEQL Br FANSitehiongidafole (such

su droxylsulfon h

as N|:;1:,mmn3eﬂ)e;g,ngc])l\m},qazole)rqrg\{r%pylbgp%;qnmde%pé‘en uc aﬂs Elnég% Hsbenzoimidazole) or
benﬂ%lﬁ{;ﬁ@ie% b&ﬁ&)ﬁaazcﬁé kil one sarhsith, tAJﬁJelB foryiladwyzofuran. In one variation,

3 L Sulf gz?#ﬂ%rt %,l k)éll §U| il igy*n one Daxf wgd@%ﬂlw berg_o't}nophene.

rocyc a m no,
In oﬂ Wriakhn, B0} Gebtay h benzotlnophene yis 0 and xis 1. Inone vanauon, Aand B

form naphthyl and x is 0, y is 1 and R? is a halo group. In one variation, ring A is phenyl and

C

ring B is a heteroaryl group, such as when rings A and B form quinoline and ring B is the
nitrogen containing ring. The invention also embraces compounds according to any of the
variations for formula (II) where y is 0, x is 1 and R® is a halo, alkyl or perhaloalkyl group. The
invention also embraces compounds according to any of the variations for formula (II) where x

is2andyis 0.

[0070] Representative compounds of the formula (IT) include, but are not limited

to, the compounds listed in Table 2.

Table 2. Representative Compounds of Formula (11):

i’ T F
CID | T <
o) Ic! OH S ﬂ OH _
o=—=85——0
HO/NH
\ N ‘ﬁ N ﬁ
l = \>—S—NH \>—S-——NH
N ﬁ !:! \OH S !l \OH
O=T=O
o _ANH
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NHC( O al kyl C(O OH, C(O NH2, NHC(O) al kyl C(O) al kyl

NHC( O al kenyl C(O) OH, NHC(O) NH2, Qal kyl C( O Qal kyl
wola(za@pai7kyl , C(=N- OH) NH2, cycl oal koxy, PCT/US2007/006710

cycl oal kyl sul fanyl, arylsul fanyl, and aryl sul finyl;

and R1 is H alkyl, acyl or sulfonyl. [00721 I n one

variation, the conpound is of the fornmula (111) and

each R8 is independently selected fromthe group

consisting of d, F, I, Br, SO2CH3, SO2NHOH, CF3, CH3,

NC2, phenyl, CN, OCH3, OCF3, t-Bu, O Pr,

4- nitrophenyl oxy (OPh4-NQ2), propane-2-thiyl

(SEHCHY) 2)priopane-Zsul T gnyl €S(O) CH )2 9

Sy ol ||lno N _ T ah no, ll_dinethyl a >—sl——NH

|p§m’n cycloh ccoentxlslfa
p fPlyISLLJfanQH Shery] |nI |'er arfeit her °
vari ation, the corrpound|so the formulja (I111) and

each R$ is i ndiependently selected from thp group

consisting of F, Br, d, CF3, henyl net h HO_"undof
Mol | Ao anqthereambediraent. ghepitneyyl donatines .“néff fEPO
09175 PCT/ US2007/ 006710 100731 For any of the

hefonn%&)a H%I ons described for formula (I11), included are
varlatlons of formula, (Il vvhere R is Hand Ra-is H,
benzyl or tetrahy p‘pw /In one variation, nis
0 and Cis a thiophenge qe— soqqazol e or pyrazole or
pyrrol e or im dazoj® or dnuﬂan or thjazole or triazole
or N-nethylim dazo| g{‘a‘j’r t hPadi a2ol €. I n anot her
variation, nis O Cis a thiophene or isoxazole
or pyrazole or pyrrole or™hidazole or furan or
thiazole or triazole or N nethylim dazole or

where RNk B RAZON Sar ARG RineRescytld); nbs mSIniegﬂﬂoﬁ& fosl; &iis ixeinteger from 0
(such as . d or

(ls (I;h 14
104 C iy b aising g By BLOY S g at e
mdeperﬂl@%pselécfbdcmﬁn M dradp @msisting 68C, Cl) @I‘EN @UEQ 15 aich$ irpdded

pyrazidie,or py bdi\ A, ar 0 8i
A
selecte&frbﬂ&he BroQp c&ns1£1lﬁg oﬁhﬂb,eal]ﬁﬂsulﬁmkﬂaN@y@ro&yéqu@bg@y@yy perhaloalkyl,
nitro, a%&],,quﬁriIQj a.h%x%,rpegtyxl gﬁﬂo‘?{tz' %irgyl pub%(g).ul]ed%.ﬂqog 'aﬁ<y?sulfany|l__\;8alkylsulﬁnyl
heterocgtlbglkgl, Substitmsdifetirocysloatkyh |dpeék}{l:§nwg, NH2, OH, C(O)OH, C(O)Oalkyl

p 0 e

NI OB GRIEONHACHIE RO} FMCE e hitceplne
NHC(@)M{ZRaalkslaﬁ@malkymwooakﬂa@(%m@m% pHlgHvete and b

cycloalhl \gl)farly %?ﬁ;d‘ 91r %H&ﬁhff‘ﬁ?l GRIRBUL ES a1, bbb o GhliBHyR

but arée not linmted fo, the compounds
i ona ol B T PP
independently selected from the group con51stmg of CL, F, 1, Br, SO,CHj;, SO;NHOH, CFs3, CH;,
NO,, 1:;henyl, CN, OCHj3, OCFs, t-Bu, O-iPr, 4-nitrophenyloxy (OPh4-NOy), propane-2-thiyl
(SCH(CHs)y), propane-2-sulfinyl (S(O)CH(CH3)z), morpholino, N-methyl-piperazino,
dimethylamino, piperidino, cyclohexyloxy, cyclopentylsulfanyl, phenylsulfanyl and
phenylsulfinyl. In another variation, the compound is of the formula (IIT) and each R®is

independently selected from the group consisting of F, Br, Cl, CF3, phenyl, methyl, SO.NHOH,

morpholino, pipéridino, 4-methyl-piperazino.
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'8()—|HN"-O—|%/O—IHN\/O—|BrOO_gONO C/ s
ad PS FFF 31 WO 2007/109175 PCT/ US2007/ 006710
wobbe7/109f7sH Cl O /N-OH S II H \ SN O Il CPcT@S2047806710

SOO & SI NSI1 H ---NC SOHI1lI OH N ~
S HO 0 S~O Br

[0073] For any of the variations described for formula (IfI), included are variations
of formula (IIT) where R’ is H and R? is H, benzyl or tetrahydropyran-2-yl. In one variation, n is
0 and C is a thiophene or isoxazole or pyrazole or pyrrole or imidazole or furan or thiazole or
triazole or N-methylimidazole or thiadiazole. In another variation, n is 0 and C is a thiophene or
isoxazole or pyrazole or pyrrole or imidazole or furan or thiazole or triazole or V-
methylimidazole or thiadiazole and either (1) b is 1 and R is either a halo (such as Cl or Br),
nitro, alkyl (such as methyl), cyano or (2) b is 2 and each R® is a halo group. In one variation, n
is 1 and C is a pyrimidine or pyrazine or pyridine. In one variation, n is 1 and C is a pyrimidine
or pyrazine or pyridine and b is either O or 1, and where R® is halo or heterocyclyl if bis 1. In
one variation, n is 1 and C is a pyrimidine or pyrazine or pyridine, bis 1, and R® is chloro or
morpholino or piperidino or N-methylpiperizino. In one variation, C is thiophene and bis 1. In

one variation, C is thiophene, bis 1 and R® is halo. In one variation, C is thiophene and b is 0.

[0074] Representative compounds of the formula (II) include, but are not limited

to, the compounds listed in Table 3.

Table 3. Representative compounds of the formula (IiI).

Q H\ Br HO\NH
Br. \S< OH / \ O O='|S=O
Bt f
S TSNH
: I @
N " N

N N

/\ 7\

cl S ¢l o
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woOl202f10079 0 H H
SOH ~NNON NN
t he nitroxyl
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ar al kyl
al kyl

or

.
t- but

one vari ation,
as isopropyl,

het er ocycl yl ;
(whi ch includes a
cycloal kyl) and Z is an el ectron w thdraw ng group.
is aCl to C6 branched al kyl,

HO HOH NO OH
H N-OH\ SOM OH
" ~N. S, OH NFi

CYo C 100751 In

(I'V) where Rl is
T is alkyl or
cycl oal kyl or

yI or sec butyl In

S-N-NOH NI
DSO SOH N N GN

one enbodi nent,

donati ng conpound is of the formula (1V):
/-11 SN/ R2

H R2is H,
substi t ut ed

substi t ut ed

In
such
anot her

[1-N O O=8eDUS2d0/006710

t1 on T
U

r opyy},
he
7 - SH,
co\a,

vari

QU.

t- butyl
nsi stin

- C(OyH,
0S( 0) 20H,

{ions descrihe

M O w Uloclllblleu dl

DI Nge‘é'}\but %pd Zi
c:([@q, kyl ll C(O)°ba|
5(0) 2KHOH, ONHB.  For
l for for mlla__(_l_A,Q_

I
S——N

OH

109175 PCT/ US2

—H
“SoH

)Oéf——. 10 "

Il

yt—suct a5,
S sel ecte

ky|’(ﬁ?§(\\g)oﬁ

T

[o]
H
N

\OH

P-4

\f

Cl

[0075]

o R!
|/
T—S—N
Z/ ﬂ \b———R2
av)

In one embodiment, the nitroxyl donating compound is of the formula (IV):

where R! is H; R? is H, aralkyl or heterocyclyl; T is alkyl or substituted alkyl (which includes a
cycloalkyl or substituted cycloalkyl) and Z is an electron withdrawing group. In one variation, T

is a C to Cg branched alkyl, such as isopropyl, t-butyl or sec-butyl. In another variation, Tisa
C to Cg branched alkyl, such as isopropyl, t-butyl or sec-butyl and Z is selected from the group
conmstmg of F, Cl, Br, I, -CN, -CFs, -NO,, -SH, -C(0)H, -C(O)alkyl, -C(0)Oalkyl, -C(O)YOH, -
C(0)Cl, -S(0).0H, -S(0);NHOH, -NHs. For any of the variations described for formula (IV),
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i ncluded are variations of formula (1V) where RLis H

and R2 is H benzyl or tetrahydropyran-2- Yl. [00761
weemrasertsat i ve conpounds of the fornmula (1V) Paciuse®;/006710

but are not limted to, the conpounds listed in Table

4. Table 4. Representative conpounds of the fornula

(IV). 00O Il H Il _NI++ SI-NII -OH Il \OH cl
[II-NN\OH O 0O0C OIl FS-NII-"-~11 !l SOHO
Il " il NFOOH 0 O I{H II-N-~Br Il OHVII ~"

O O F Conpounds for Use in the Methods [00771 The
nmet hods descri bed enpl oy N hydroxysul fonam des t hat
donate an effective anmount of nitroxyl under
~_ph | oI o i cal t an-2-
R e s A O S e S R e
yl. above under "N Hydr oxysul f onam de Conpounds." The
net hods may al so enpl oy ot her N-hydroxysul f onan des
that geeg te\era sen@il€6dnipsandansd thetforaful(IVy mxiptle, brices not limited

phy3|olog|ca i tions, including those described by
to, therfempeuidpdistegbi “%g%v‘\’? Ra RT 81 QRL

Table 4. Representative compounds of the formula (IV).

0 o (l)t
!__ﬁ ———!——H /f"‘&_ﬂ\\
I Son || ow cl u on
OO 2 [e) Cl

™~ OH __H

VA u o
a
cl

AN
/

OH

o= |
J
/Z

Compounds for Use in the Methods

[0077] The methods described employ N-hydroxysulfonamides that donate an
effective amount of nitroxyl under physiological conditions. Any of the methods may employ
an N-hydroxylsulfonamide compound described above under “N—Hyelroxysulfonamz‘de
Compounds.” The methods may also employ other N-hydroxysulfonamides that donate an

. effective amount of nitroxyl under physiological conditions, including those described by the

formulae below:

RS R7
(o] R? ~ /Q1\t' X R’
" / [Q’]; an” /
RS S—N I B l A -lz—s—- \
!l \o—R2 . /‘ v @ !l 0——R?
R4 R3 [Rgl [RB]
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ORLII (ai _N R/ \ SN6S$A | 311/QIlI \ -R2

Il ORZ @S/W04@B R* R3 1 RI1 Xt R Y (I) (Li) 34 WO
waQe1a99i75 PCT/ US2007/ 006710 rag O RL 1 QL4PCT/US2007/006710

"-fQlolnll 1 CJ-S N\ Q/3 QU1 T-SNII -z 1 Q12 OOR

IOO0O-R2 ER8lI b (Ill) (I1V) where R is H Ris H

m and n are independently an integer fromO to 2; X

and b are independently an integer fromO to 4; y is
an integer fromO to 3; T is an alkyl or substituted
alkyl; Zis an electron wthdraw ng group; R3, R4, R5,
R6 and |_BY areolndegpndently sel ected from the group
consostlﬁqosfg | o, al kyl sul fonyl,

N- hy rozyh$u+-eﬁan1dyl per hal oal kyl , tr@ qgQI
cyano? aIKQ%y, peﬁhaloqlkoxy, al kyl, s stqruted
aryl ﬂ&Q”alky@sulfg_—T alkylsulflnylz

het et®¢ycl oal kyl , substituted heterocycloalkyl

di al kyl am noficycl oal koxy, cycl oal kyl sul f a@yl ,
aryl sul fanyl and aryl sulfinyl, provided that provided

where Rtl |?§I-I* Re1 18im hsda tarepiﬂﬁe&fgd%y Bflint%rbé éﬁ%gl'é ?’ él 8 are,

hef "t han H, each IsiIn yse ect ed
mdepenflemlﬁ ahinteges fipne 8 ie Y isay ipfegenfrom O g kyT wufaihxll or substituted

alkyl; ZNs By Qfeeﬁ?ﬂﬁ Wﬁfd?é@iﬂg%d% %e alfgah(&}ld R er i de;?e'hwanﬂy selected from

cyano, oXy, per
the gromqpln@ysyng af ki/ hekol ﬂgmgsulfom}'lleg{gﬂr(bxyiyllfona:nldyl perhaloalkyl, nitro, aryl,

cyano, Jgﬁ&g{(%ﬁa% W@l@%ﬁﬁé&%%ﬂ%ﬁ@%@%ﬁ a%?f ki 1sulfinyl,

heterocyd}ﬁlfj)la‘slhd;stlﬁ(t@) Bkteroc@(1oRINYR didikamiad, Icybl@(x@))ay kogkcloalkylsulfanyl,
arylsulfﬁﬂg%xg;l %;}jerl}‘m‘é > &_ﬁdﬁ%t( O%Ng%g 3 'atcfeo (SRS, R RS, RSand R
is other chyanl I@ﬁédclhlﬁslldnﬂmt] mdap@ﬁdi:tﬁlljr aﬂfl:ted m@h thicydrou Ebristing Af halo,
oa et roOCyCl. O ‘aro tICO

alkylsulﬁ%}@#%ﬁf}fwﬁ%ﬂw &R%M?%EYRYP A cea0e; ﬁoxy’ ggrhaloalkoxy,
alky!, suBBtiaed Q41loMh anclylsalfanﬂa&l ?lshﬂﬁ@ﬁ flﬂer%y‘dﬂodli@ﬂ SsheRsd

sitjons a,and_a'
heterocxeJedligh HAKY Biner e PERIG(ED O CKDAOkyb NEC{O)alkylC(O)OH,
C(O)NHE MNHIO@RIBACOal i, 19REL Gk 1 CL D HDNACOFNED, OalkylC(0)Oalkyl,
NHC(O)alkyl, C(=N-OH)NHo, cycloalkoxy, cycloalkylsulfanyl, arylsulfanyl, and arylsulfinyl; A

is a cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic ring containing ring moieties Q',

R2

Q% Q® and Q*, which are taken together with the carbons at positions a and a’ to form ring A; B
is a cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic ring containing ring moieties Q°,
Q% Q" and Qs, which are taken together with the carbons at positions a and a’ to form ring B;
Ql, Q3 Q3 , Q4, QS, QG, Q’and Q8 are independently selected from the group consisting of C,
CH,, CH, N, NR', O and S; C is a heteroaromatic ring containing ring moieties Q9, Qlo, QY,
Q'%, Q'3and Q" that are independehtly selected from the group consisting of C, CH,, CH, N,
NR', O and S; and R!? is H, alkyl, acyl or sulfonyl.

[0078] Any of the methods may also utilize any of the specific N-
hydroxylsulfonamide compounds listed in Tables 1-4. The methods may also employ any of the
compounds listed Table 5. The compounds of Table 5 have been described in the literature (See,
e.g., Mincione, F.; Menabuoni, L.; Briganti, F.; Mincione, G.; Scozzafava, A.; Supuran, C.T. J.
Enzyme Inhibition 1998, 13, 267-284 and Scozzafava, A_; Supuran, C.T. J. Med. Chem. 2000,

43, 3677-3687) but have not been proposed for use in the treatment or prevention of diseases or
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[0079] For any of the compounds of the invention, Such as the compounds of
formula (D), (II), (1) or (IV) or other compounds for use in the methods described herein,
recitation or depiction of the parent compound intends and includes all salts, solvates, hydrates,
polymorphs, or prodrugs thereof, where applicable. As such, all salts, such as pharmaceutically
acceptable salts, solvé.tes, hydrates, polymorphs and prodrugs of a compound are embraced by
the invention and described herein the same as if each and every salts, solvate, hydrate,

polymorph, or prodrug were specifically and individually listed.

[0080] For all compounds disclosed herein, where applicable due to the presence
of a stereocenter, the compound is intended to embrace all possible stercoisomers of the
compound depicted or described. Compositions comprising a compound with at least one
stereocenter are also embraced by the invention, and includes racemic mixtures or mixtures

containing an enantiomeric excess of one enantiomer or single diastereomers or diastereomeric
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S=0 NH HOB How [0079] For any of the conmpounds of
the invention, such as the conmpounds of formula (1),

(1), (rrr) or (1V) or other conpounds for use in the
met hods descri bed herein, recitation or depiction of

mixtures. AN s RBinefO PRAYT théetRdoands ire@kpriedy dhdludal hegein the same as
. solvates, hydrates, polymorphs, ar. prodrugs phereof .
if each andll;ﬁalleey ssppiepeémwen%srse& teallyjan g%ﬁylgl alg)('l[l% g’s ¢ conipdunds herein
may also %og{a@ﬁwggg ré é%carﬁ&ﬁ-%&tb%m%na@ Wiserein®ovidiré&tion is restricted about
.hy rates, “polynor phs and prodrugs of a conpound ar
that partieutar Bulegeby. . tehieiction eesulting fom the BRRFIGE T RETME 9F dqple bond.
According ] rrealla}%s/{rzmsea%%%/%qgorﬁgx%ra}?e SRb eRpreS@) YRI®Ied ¥ hétpRsent invention.
The compounds herein may also be represented in multiple tautomeric forms, in such instances,
the invention expressly includes all tautomeric forms of the compounds described herein, even
though only a single tautomeric form may be represented. Also embraced are compositions of
substantially pure compound. A composition of substantially pure compound means that the
composition contains no more than 25%, or no more than 15%, or no more than 10%, or no
more than 5%, or no more than 3% impurity, or no more than 1% impurity, such as a different
biologically active compound, which may include a different stereochemical form of the

compound if the composition contains a substantially pure single isomer.

[0081] The compounds of the invention can be made according to the general
methods described in Schemes A-C or by procedures known in the art. Starting materials for the
reactions are either commercially available or may be prepare by known procedures or obvious
modifications thereof. For example, many of the starting materials are available from
commercial suppliers such as Sigma-Aldrich. Others may be prepared by procedures or obvious
modifications thereof described in standard reference texts such as March’s Advanced Organic
Chemistry, (John Wiley and Sons) and Larock’s Comprehensive Organic Transformations (VCH
Publishers Inc.).

Scheme A. General Synthesis of N-Hydroxysulfonamides.

o | o
NH,OH - HCl
R——S——Cl - R——S§——NHOH
K,CO;3
Al A2

[0082] In Scheme A, a solution of hydroxylamine hydrochloride in water is chilled
to 0°C. A solution of potassium carbonate in water is added dropwise, maintaining an internal

reaction temperature between about 5°C and about 15°C. The reaction mixture is stirred for
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may be achieved by conventional methods, such as chromatography, filtration, crystallization

and the like. The reaction product B2 may be deprotected by removing the benzyl group. For
instance, a suspension of 10% palladium on charcoal may be added to a suspension of B2 in
methanol. The reaction mixture is stirred under a hydrogen atmosphere at ambient temperature

and atmospheric pressure overnight. The reaction mixture is filtered through microfibre glgss

|

40
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added dropwi se, naintaining an internal reaction

tenperature between about 5C and about 15C. The

reaction mxture is stirred for 39 WO 2007/ 109175

PCT/ US2007/ 006710 about 15 m nutes, whereupon

tetrahydrofuran (THF) and net hanol (MeOH) are added.

Conpound Al (where R is an alkyl, aryl or heterocyclyl
paper. Tk% T sxﬁt)ué%gﬂl}?a‘?%%%oﬁ@é&da@éﬁ/\irﬁ%cumttﬁé mslmle@uim&iyaiommﬂonal

d the reaction mxture is stirred at
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fibtered and concentfated ih vacuo to yigeld the crpde

ydroxy sylyphonaniide A2 J Purifi catl og! ¥| be
o-fret hods,

r-achBieved by conve

chilomat ography, filtratiam cryst aI l'i zat|| on a\cb he ~o
like. Schems—B—cereral—Synttests>of | nteer nedi ate

N- Benzyl oxysul f onam ONH2 IIOHC I R-1 i
RE-NII 7 B II %‘% Al K2CO8 B2 [0083) =

N- Benzyl oxysul f onam des are chemi cal internediates

t Rgi)?%;]te ?eqragg?ﬁg Rehf! tzeﬂok?ﬁm&%f{ ded Arerhsinites iftemmediates that

dt1on of noi etal of corgp %
are usedBR. protbﬁe&a,\hhyrkogysuéfogg@p&qumhe Surther modification e R'moiety of

compo%?i}‘, {rYchﬁ/ dro y%o an§OQStuﬂ'Y P{ ég Ry Wa'téii &t B ishdaBl AaBRitioa A potassium

d to sol ution of potassium o
carbonafFinbanet (ﬁopwlswamamtammgrmlanmm@ regetion teRpRIptUFE Relppgpout 10°C.

After abgp?? g rggxtnlﬁgg ng 1%9%'1%1}18% -ad A0 afo @&ée‘ ealdted %II'p%rtmnvwse

er e pon  THE an
The rea&t%ﬁxhﬁct{ﬁel@ st&@ecﬁiﬂ@yﬁbwﬂrtympemutre wnbmplyte qpnswpption ef the

ed. The rea ture stir
st S5t Saf t LST B T A emove o
volat11e§ D PHieGGuiRS subssivatvasixtrhcted wWiktediedslikthen gThe organic portion is
suspension is concentrated in vacuo

dried ovey ISQ‘llliuP"e%ﬂfaﬁﬁ filterrd and fougeRITale g f‘%ﬁ ngsg)t\ég tr acttar&et compound
C2. Pm%édé&oﬁ Sl adhidiRl by Caavertiial mettryleSsushas dioetitegrephy, filtrauon,

crystallization and the like. Deprotection of C2 to yield the corresponding N-

hydroxylsulfonamide may be carried out according to methods known in the art.

[0085] Particular examples of compounds made according to the general synthetic

procedures of Schemes A-C are found in Examples 1-3.
Methods of Using the Compounds and Compositions

'[0086] The compounds and compositions herein may be used to treat and/ot
prevent the onset and/or development of a disease or condition that is responsive to nitroxyl

therapy.

[0087] The invention embraces methods of administering to an individual

(including an individual identified as in need of such treatment) an effective amount of a
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detail bWl acted with diethyl ether. The organic portion is
dried over sodiumsulfate, filtered and concentrated
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1-doR9HR B&np&end of the invention
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in Exanples 1-3. Methods of Using the Conpounds and
CardiobeR0Rras it cabés

[0091] Provided herein are methods of treating cardiovascular diseases such as
heart failure by administering an effective amount of at least one nitroxyl donating compound to
an individual in need thereof. Also provided are methods of administering a therapeutically
effective dose of at least one nitroxyl donating compound in combination with at least one other
positive inotropic agent to an individual in need thereof, Further provided are methods of
administering a therapeutically effective amount of at least one nitroxyl donating compound to
an individual who is receiving beta-antagonist therapy and who is experiencing heart failure.
Methods are provided herein for administering compounds of the invention in combination with

beta-adrenergic agonists to treat heart failure. Such agonists include dopamine, dobutamine, and
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ed herein are
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I"troxy ona compound
(also known as a beta-blocker) includes any compound that effectively acts as an antagomst ata

subject's beta-adrenergic receptors, and provides desired therapeutic or pharmaceutical results,
such as diminished vascular tone and/or heart rate. A subject who is receiving beta-antagonist
therapy is any subject to whom a beta-antagonist has been administered, and in whom the beta-
antagonist continues to act as an antagonist at the subject's beta-adrenergic receptors. In
particular embodiments a determination of whether a subject is receiving beta-blocking therapy

is made by examination of the subject's medical history. In other embodiments the subject is
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of at lea %trgi(yltd?)‘f'ﬁa{ihé SompOEHRE to anilRAidal, preflctdbty pribr toahbenset of
erapeutt cal tz effective in conbinatjon w
3]

: : %‘h gfugf ischemia but
ischemis.e Aowabpryedtiof theinyenton Ay bredevmserd imarnaividia! Alls
ageplds LY iV GRIEERLy M1sd Be Rohhingratafient
before rEpEHision: %%Mo@%ﬁ%fﬁl\%. {}/e adm ni st r ation of the. Al
ischemiageperfusion, bhﬁewhaﬁﬁh@i@bvgl,m%@ﬁnﬁoﬁcgg%lgﬁraf:??;w&@& S0
: 1998 € imeHad ea%,ﬂ SO NRaleNE beat riklb CorsaMEchemic event.
PrOVldeai%?ne%?RSjg@]W?%ﬁﬂggr | {:u@%?%an embodi ment ,e 2 nitr oxyl .
Also diﬂﬂd%éﬂ iéf 8 pfhdmmbﬁachmipﬁtmg@m@nﬂﬁ dangting cgmpgﬁ%mq@gan that is to
art_ fallure t .S re I s ANh to the tissues of the
be tramtpﬁaé\’%fb‘)?. angamount CH Ui rg(?ﬁc\é(lg S gﬁﬁe wn as a fiky to the tissu
organ uB6h feekRsiearin thewekipdas ofthe tearsploted arban. ef fectivel y
acts as an antagonist at a subject's beta-adrenergic

|ro ﬁ gi‘ﬁ@%i 3 {I‘,T%Q%}’fégfy il’? §§thg Sy "«[ﬁl%gntrw @RS UL LiSed®h methods of preventing

sSu , such as di'm nished vascular, = |
or redutidB Snjapdisociardrwith fittere ifcteatip/eaieriisioni For ex@npiengministration of a

. bet a- ant agoni st t her NS ' @ize of infarct) in at-
nitoxyb Qo OGO MR BOBIPib IS A AP el nf ol B of )
risk tisfeh.an live subjects this may be accomplished by administering an effective amount of a

nitroxyl donating compound to an individual prior to the onset of ischemia. In organs to be
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ant agoni st continues to act as an antagoni st at the
subject's beta-adrenergic receptors. In particular
wenhodiosent s a determ nati on of whether a subj eCt/US2007/006710

recei ving beta-bl ocking therapy is nmade by

exam nation of the subject's nedical history. In other

enbodi nents the subject is 43 WO 2007/109175

PCT/ US2007/ 006710 screened for the presence of

bet a- bl ocki ng agents by chem cal tests, such as

hi gh-speed liquid chromatography as described in
uansplan%@g\éﬁfs %&;. ﬁ,g; dlshéféi BV BShtadBheQRRLAGN. w1th'l5 nmynaam(rmm;o

mnlstratlon of a nitr, donat

reperfusiconfsbuntEaeiia et ARSI EHPICEo ROMREIHS GPERTSInE ST g one

noks S8& SR 186 mdtiasdi desérgbed, for example Angeli's
nitroxyl- dﬁ’é‘fmng%&ﬁom s{ﬂsct) E‘é‘%lg%g%sl S used to treat he%t
salt and aha- hmxpgulﬁdriarmdeg%ﬂxﬁ ipEesENiORE Nt R QFAMO| T IRYF

hydroxysl.ﬂ:}b x‘]ﬁmgg 55659 Exlent%}f' e Phro:SAHRAHIRL hc&npl&ﬁﬂl 416b can be

age chronic heart failure, such as ass.
used in céthbin@eoh v»fiﬁ:l dthenaclaslsns of therapewtidhegtntfahatarg §1gpqg(‘89| mimize

ischemic g’ggg%’ :5881 %Ogr‘%[%g ggchersacae n?.m %&ﬁﬁmlgﬁ&kso reanlptleﬁe@t therapy or other

as I soprotérenol to
interventionS #r gPoReEing thdwgotardiaid inriedividuabt with coramery artery disease.

errbodl ments a nltroxyl donating conpound is used in

E@ git i %{‘ ﬁg{}l%% ﬁﬁ%%'tn\ﬁg% J’T‘&)ﬁ@ﬂo%@%ﬁ}ects includes

te heart failure
admlmsddﬁoﬁ Mﬂl&ﬁ‘ﬂh@dymmamg\mbmpomldl ptipotoythe gosr of isshemgiag This refers only

to the on}séeo%tgaé]? 1&1{5%&%% Sglgg ea.r t L a| A duth g?t}%‘ 8o %@d&%@f% F HeSHlethod

reat -acute failure.
with subie@ts%ﬁ@ha@%ﬁ&ﬂ&&eﬁﬂeem ikes thmetmdmlspscontemplatgs

o treat acute heart fai che Si . .
administratjonaf migergaidonaEng ﬁ%ﬂwxwglﬁ %% ﬁ’tﬂ’léi %géx%@ %Fx%&l%‘ﬁllc event in
the past setreating or preventing or protecting against

i schenmi a/reperfusion injury. In particular, conpounds
of the inventi

b ! { uent ischemic
ri R0y Ié‘l‘?“flgﬂqq\%ﬁ’lclbeb%%g?eﬁ é‘f‘f’ﬁa O:Jtrr(lasl\llcl 34 \(?%y&l S%beé% ent ischem

erein i
event. ERBhPRE itflud¥ ipM8i&d1gwith knbezdlhypelg:hbleetemipmuq EKG changes associated

assocliated with i schem a/reperfusiq dmi.n
with riskaef is¢Hesein sedeniap(hiestyds, agglopEpic %‘ﬂ@ ‘}‘th ?8%“1*‘& g‘t’ %y?‘?ﬂaé‘

ona

deheigt mypELERI adthygd) br any b‘(blet iddence of a risk
obstructﬁ)?l ‘?J‘Hg?“ﬁ. sc@“'rcn%gi A corrrggun of t he ventéh e¥1t € hasa
for a futanhnrmddttmblspberaw qvaE @?WI%? f apyacedihemt o

myocartg ctrlcgrgﬁ\lllhu 8& 2 ﬂelél‘%vgéaﬁpa? iRdeRfia 28 ds f&\b‘éfﬁbr@fhsﬂiﬂyr accident

stered after ischemalre

CVA). wyemmﬂm:mdmm cs&thame(cimdpr mﬂé@@@l%rﬁﬁﬁgg &SI %gﬁlmem who are at
risk of éfxpﬂa iﬁ\éﬁffg a, ggt grhg \ﬁ' ?e Pf&g@nt@ﬁ&ﬁge bf‘mmﬁﬁ (&ih as

enons be at risk for an 1T
electrochilidgrapitic ehemgas asdicimediwithlisphemis Gopexampplsdpegked or inverted T-

Negted 0 4 5, @ivated
waves CF%Et sqgglelngefg %tl?r}s Oﬁsd% }/es?gtg ﬂ‘?%ﬁ 2 6 H%g;éﬁgﬁag%c?lﬁ% e} 4R ate
CKMB r&omﬁ@can scialemeaéﬁ 1e¢1mﬂi1a sudnas mpalnyg su.ia-tsﬂqenaﬂ rhest; paingy arm pain,

Ol ' Phisb BSuld b
shortnets G AADA QBRI DO P PRSI o Bl BBy Bould be
adminidtéPé@ @glbpfb ﬁi@)ﬁe&lh‘ﬂ§ nbﬁhhﬁeﬁiydcgrdmnﬁni?&mwinqyr@ven forgyample an

or re UCIngIn ury associ ated,w't di
angioplp¥¥ & ﬁvraeﬁmﬁyﬁ as sﬂmn&%“t%{%ﬂ?ﬁl’%ss exdlf ). Alsg gmbraced is 2
method%ﬁg'ﬂﬁﬁﬁﬂtstegﬁﬁ% m&bkﬂtddr&uhg compoend ?f ari ?dhmthm atrdgmonstrated risk for
an 1schem1cuecveent ITS}’él'Isglegggrrx g? la.r? md1v1c61ua Ivszrl souchI anstgtrug cguldq)e erformed by a

variety of methods, some of which are noted above. For example, an individual with one of more
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risk tissues. In live subjects this may be

acconpl i shed by adm ni stering an effective anount of a
wai2oe7ax9yi175 donat i ng conpound to an i ndividual pPCOAUSE@®7/006710

the onset of ischemia. In organs to be 44 WO

2007/ 109175 PCT/ US2007/ 006710 transplanted this is

acconpl i shed by contacting the organ with a nitroxyl

donor prior to reperfusion of the organ in the

transpl ant recipient. Conpositions conprising nore

than one nitroxyl-donating conpound al so could be .
of an abriosmdl EKG hist assidiaied withsotivhisghemigs PEQEhistosy ofpyerardigl infarction,

salt gnd an N-hydro I ' ‘ € <DLASERL t-risk
ot 3o S L PO R B PEReTte syt
individuflf@SRIe saletent by physTte testing ok glicitiog thel pertinhyvbinet sanedical history
can be used in conbination.wth otf X rs
to determpipg W‘Q’ﬁg}?{ ithe %pé)éqﬂt as y mg}cguaxéssti)r}’grhse E}%% gﬁ lgﬂs%ﬁ?:?nnf’czééfent. If risk is .
demonsti'a'ihé‘d‘%& ohThélindicatieal dRsudsed abdlepokamnysothemindications that one skilled

channel bl ockers, anti-platel et ther t her .
in the arf Woeld\APRESCEHR thep ﬂﬁrleihé(g%“?#‘do <O hdepponstrated risk for an
ischemiéé%hi’.i duals with coronary artery disease. [00971 One

nmet hod of adm nistering a nitroxyl donor to |ive

subj ects incl udes dm nistration.of th

AP - Isheriaispe oLy GRmate pereh g gp tpse of he

myocarciiﬁrﬁ%ﬁitﬁe inV@h@on 6fn@FfeOlethods Of trogtinpagireadntimgciach damage. Inone
i nstance of ischem a and woul ?rﬂno.t §)r

s eclude . . .
variationp e meHdCEdsuSE IR ISR HEATIVRY RS BBTBEEPEEF A b e of the
brain, 1i¥ér! Sit, k@ﬁ@f,’ﬂcﬁv&,"@ﬂh%ﬂy btiRr tiséReTHE hit@tbdsl geferably involve

cohtenpl ates adm nistration of njtroxyl-donat éegg . at
administratigrooiaisittasyhdensjte ap ingividHalet gk TArsUC dRRRY- BV @ person
risk for h&h- j&%a&ﬁzﬁlgs?le%g 8wl Retinyd e adterntiRtife oS Ble@fdiestorshed to assess

t risk of a

are Irst or subsequent ischemc  event.
risk for myanpidid ischein dloweiie. aberifactofsinaxingigate a risk for

. .hyperchol est er ol em a, G Sfen Mgeh e
ischemipb e ptan g ol (B e R ERRDERAP AR Gn lfience susgery
related iedhehgincEhwd, imtividuals scinvdotedrfpr surgenyycoubtbe gensidsed at risk for an

) .echoc [ aphi c. evi dence of ' 1d
1schemlaﬁyergt ??(g{ﬂ\%gﬁ élgﬁﬁ?cq%rs 24 sﬁrok?&?xcgg St@{ucr)fejﬁg?egﬁsk ﬁ{:tors).wou .
demons%’dtéihé Subedt's k8K Hernischemie of biamtissm anydesteasiopou gargite pmoking, carotid
i schem_ c event, .such_as a ocardi al .i,nfarcti G :
artery sigposts AP GALGREH AP Clprien Tt e tip G, Fb i hbmic atiack
atrial ﬁ&@rgétﬁﬁﬂa onioﬁ%ﬂ') artdrf ldmaﬁgaa 6(?ﬂgalétti\&9<l@e{ﬁni iﬁiiux\g; padtenywstdydgpfarcnon,
I ndi vi dual s .are sel ecte r treatne Q_3re..at. :
loft venfricplr lySFRcLiPR WISCHEFA BTOBRISHD THAPLSHROYH dLga|l Proventine

ischemf %hdRO.CRirRht hS508¢HR té Eﬂﬁﬁr}a&ld fbesddro pacvintion i Floisigrad. Med.,
changes assocl ated w_t

.th ischema (for. examle eaked
107(6)2514-5i0r(%9‘i)eEUIFhervvﬁ%§h‘éﬂt‘°B%'°§%‘§tﬁ%‘Fﬁ‘I ‘@FW?EWI’S[; fielie Clderly can
includeq]@zéc%ﬁﬁgfz Reral RRtROPIseRa A{PintdstinAlGSdhetn! SstWiner-Nie & Brandt,

elevated” CKMB, or clinical evidence of |s gggg a ?%f(ﬂ)l
“Infectimss diausion iy theydden st Raptresséarel. i Nodmay %9(3 -63 )-
Altema?]i,pgf o){(}lﬁ?igﬁéls REGRLHL s%%éeggbag%@&bﬂgﬁfdgﬁ)rs fdf8chemic bowel, kidney or

onating conpound al so cou be adm ni st_ereojn .
liver dipgaserFdrexpmpls theatgent wophd eshingtjesechingslderly sehjests at Iﬁ%vof ypotensive

. occur, for .e I i oDl . [ Yick K Edi@Sion would
episodeg (Elbﬁho??asﬁ'flglgéﬁﬁbg? ()’/(? BO;% @a&@ H% rsgﬁteag g’?ﬁg{l%? ] c‘%ﬁs o enbr aé e dlc_)
be condifierad afE$ifid aafischemiopedner Abg anbriacedis mebagof agministering a
nitroxy? (c)lgrrx)ac%l%ngdcc}n?po%rx]ldl oq‘%é/ {n%gr?tl' on to a%%r%%&t{a?%g Hak %y HRE or more of the

conditions listed herein, such as diabetes mellitus or hypertension. Other conditions that may
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an ischemc event. The selection of an individual wth
such a status could be perforned by a variety of
wortdradsi,7ssome of which are noted above. For erampiSe07/006710

an individual with one of nore 45 WD 2007/ 109175

PCT/ US2007/ 006710 of an abnormal EKG not associ ated

Wi th active ischem a, prior history of nyocardi al

infarction, elevated serumcholesterol, etc., would

be at risk for an ischem c event. Thus, an at-risk

i ndi vi dual coul d be selected by physical testing or
result ingbdheinii A@htRecpbidnririesibyands ectlfamatidi vauldbes carsideredto

det erm ne whet her the subject has any indications of
demonsiratg sk §or apisPREONE AV EMayent . If risk is denonstrated

based on the indications discussed above, or any other

i ndjogal) oMBe idetliodsfadskinisteethg ritroxyldo arganatebel transplanted includes

. .apprecjate, then the individual ul d '

adminisGBRon L oSy TSRO FGPOR] of it frant Boat doBBE 6§68 hrough te
perfusidnSaifithaidcAnA Hhid!oigan remyv4lpidgss. If teuegamnddenr is lime donor, for

t hose of the myocardium and th Jnven3|0ﬁ§§nbra§es as described
examplera Kiflsgx dgror theifrayylAongr e3bhe AR UtERY A HSSEE2T AR E
above Y24 Lithdc B ridkfor TRGEDEfié Betht Us®the casduhié nlraxy] donor can be

romishema/reperfusion in the tissue of trg brﬁln, le. th
adminigtére@by siguing the eFgay in psaktion spmprising the, PHEARYE fRQr-Forgxgmple, the
nitroxyM?g PS RlRIRRANY thdW@hy Bres@diioh §411:86m,R0cRhs Bniversity of

nitroxyl donor to an individual at risk for such .
Wisconisinj 7% sGlaktions whighds pepkiian semprisiag hydroxysthyhygrck ypspntially free

of ethyl:msl% g@g@g oot g ghfb%ﬂ;dcﬁix?arﬁie&c%{c@eg?éé ©R. Pht. 'é\ii’&g 4,798,824).

n rs’‘used to assess risk for nyocar
i schem a. However, other factors may indicate a risk
Pharmdogntical o tiore Pesagest eims qndotneatmént egweenspor
exanpl e, surgery patients often experience surgery
rel 99111 9956 HcAudelis pharitickitebaBl Scsspiasiel tédpbgtions comprising a
surgery coul d be considered at risk for an |§ghen1§ thod
compowndenfithe iriyentien pophargraceically apesplabiesalithersef apd pnyof the methods
heKnd@tibRs b phahsbeu@IRNRcEphBle@omposition. A
may e@ﬁ%f%%tqggnpﬁopgiz??g?éi g\éﬁlglmﬁg ofp br ai r?ut i ssue: A P
pharmaoywisntly aséeptable copapesitien invindes gne enpore af thgcogppunds of the
; Stenosi s, Bhysi-cab |y | Le HarfndSeutical sitions
v SASAEE BN B o1} et ahee bty compo
of the ihdittiohliadliidanthoso switrbley foaoraly sectil.ywaaletopicah faeluiding buccal and
ag,fi travenous and

. heart failure, past,.nyogardial.in '
subling gl YRt PiryeRER ORI DI Ep ot Rkl
intradeffhil) almgli@rmidns. | ngall, "Preventing ischemc stroke
current approaches to primry and secondary
pre jon." Postgrad. ...107 2 34 -available d
e T
form. Unitidokag forms he ddalimténdedanhichiodludie discoetamdits pf the compound or

renal , .cerebrqvascul ar and. intestinal .i i .
compobfE s RPEEE R oL g PR amont of e
compo@h@akslaypowdeast peenles| a8 a sdlliion oM subpensi@D{n3n RGoE8Hquid or a non-

2001). Alternatively, .i.ndiyi.dual s coul.d .selec
aqueoniguis o7 af 1% RPN SRURIN P S B E-ob gy SfhRton, or packed
in liposd{&andi8 @a%us, BRI exanpl e, treatnment woul d be
initiated in elderly subjects at risk of hypotensive

ot i g Al CrEHadis PR aPEaDTTS SR g may B Bk by
comprEs.r@r.bfb?ﬂ Steh@ding! opiiShalfyonitRBné SEMORE dccessent inghddients. Compressed tablets
e

raced is a nethod of _.adm nisterin ) . .
may be prepared by compressing in a suitable machine the %ctallve ingredient in a free-flowing
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ni troxyl donating conpound of the invention to an
i ndi vi dual who has any one or nore of the <conditions
woOiiet7adoiier ei n, such as diabetes nmellitus or PCT/US2007/006710
hypertensi on. Qther conditions that may 46 WO
2007/ 109175 PCT/ US2007/ 006710 result in ischem a such
as cerebral arteriovenous mal formation woul d be
considered to denonstrate risk for an ischem c event.
[0100] The nethod of administering nitroxyl to organs
to be transplanted includes adm nistration of
form sudh ztyra)p«wqun oo granuesy eptborally ghixed @'lﬂslr?g‘alﬁd?fs bbricast, ipspbdiluent,
Pfeser""‘l“l‘fs Sg\)l(‘% 'lai?%‘%%‘?}' cf%rr%qg ag@rﬁrwﬁg Qﬂaﬁ@{%rﬁf Be Hﬁlﬁg by Molding in a

e org O nor
suitable Imacamémrxun%mf theemn@éred aompdunm:ymmmed witteam mertd;qnm diluent.

donor, can be m ni stered
The tblgBeoBED a8 voRh of "GUE dd Ay SRR B Regyide slowor
controll&Y fiMase btiRiARaVe GRgedichttherRin Muthbdsisfiformalatingeuch slow or

adm ni stered by storing the, glgan in a '

oSS oot el 5950 o hose hrein

other coMpduRdY kndADR! the Ak, R it ifaHe bt ahd Geﬁzli'@aﬂ in several issued US
preservation sol ution, such.as Universit

Patents,Womeariavhicl ptudsobufare Aot hmited to. ISP agn §14:369,174 and 4,842,866,

and refe‘f&??@% kR ef%)ﬁg r(%‘a)f %E‘ ¥hn 8¢ ﬁ£éﬁrfo§ Hélﬂe@ﬁ bf adrhyoﬁr{cﬁﬁo t1ef intestine

ene | ene chl orohydrin and acet on
(see,e.d. sé,bS L]’@ntpﬁqs 6,@8 5&4'59?8178‘@9 and q;%@s} e el ,r%fgyences c1ted therein). A

skilled %@?%11 b egggm% 96, SRi#iEn AEbIbiLBiHeE H&sa@@ @618y &an be formulated to
ded are pharmaceéut i calhtd%/? accept abl e

providectrwp os cdmtmiﬂsd(rdnm ofithg aetivecioersdient Srchdesagerfpans inshude, but are
not hm??-]d t%ﬁé%g}}%gm a&ﬂ%é’nﬁ eﬁ@% salt thereof and any of

onpounds of the |nvent|on
as a pharnaceutlcally acceptable conposi ti on.

p haf0t9dd utGomatdsytlcm@ cuiallp fer topiepbadminisiratipe llrmy'é&e lgpenges
coman% ﬂ% dn%]ﬁ:dmn ! a0 8 oflﬁﬁl%ﬁ{kp ﬁas@J ugllﬂ«ﬁ S[ﬁ}fl%gg 'aﬂ&‘ a&&@e‘?&p@égacanth and

e accéepta e carrier.
pastille® b@zhpﬁﬁﬁgl thecatkive mg:re@uen’( ioren 1ncxlt besis smqht\p@rgelaﬁm aml(glmn, or

th gse suitable for oral, rectal, nasal, topical
sucrose M ACqding buccal and subl i ngual) vagi nal or

parenteral (including subcutaneous, intramscular,

| nt |[mosm 0 lﬁommhtmrtstsuad‘eherfai ;)aralatmaih admirstrasion ingludoaqueous and

oun
non- aoélgglllsl %%Qplg naggtéodbso?\gtb ltﬂﬁ os £ a@g ?1% %gfadéarﬁfe% gﬁffé&g Ybacteriostats
and soluﬁ:ts Scitrenddr thb f¢mﬁﬂamia51sdtomm wite thmblbed of theHetended recipient; and

aqueou§ gﬁ gglg-daé]glr&ﬁu%% Ssh%plf?glrs]lg%gc E‘d&ts E)nc&lu e sus g}q]l?# §%ﬁ?]1rts and
thickerfTRRWAI Tha Sorth NAVSIRIMEY b@pﬁ@eﬂt&s in mm-aios@ butaudtirdose eontainers, for

examp]sétjgﬁ%fqrg}lsa{ng]u L0 an a ue cﬁmﬁg{bg rstqr? {ﬂ %frge?ﬁrf}ldg} gKFyolplgnhzed) condition
requmﬂ‘@%ﬁl"y"thé‘a&&lﬁoﬁ bﬂﬂie@t&ﬁél hig L can@ér, frrGkafpld Watkt furdnjeetons,

and as a bolus, etc. [0103] A tablet containing the
lmmed@é#rﬁ@ulﬁﬁ“b‘ﬂseeonposml on may be made by conpression or

nmol di ng, optionally with one or nore accessory

| NgreHeE Nt BxtefaPBRIBESEMjdotibh 8bRitioi®¥ndeuspéefiarisataypye prepared from

_conpressing in a sui tabl)e machi ne the active
sterile poyderdi gragulphand fplets.f | owi ng

[0107] Administration of the compounds or compositions to an individual may
involve systemic exposure or may be local administration, such as when a compound or

composition is to be administered at the site of interest. Various techniques can be used for
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47 WO 2007/109175 PCT/ US2007/ 006710 form such as a
powder or granules, optionally mxed with a binder,
woOua7iosrts, inert diluent, preservative, PCT/US2007/006710

surface-active or dispersing agent. Mol ded tablets may

be made by nolding in a suitable machine a m xture of

t he powdered conpound noi stened with an inert liquid

diluent. The tablets optionally nmay be coated or

scored and may be fornulated so as to provide slow or

controlled rel ease of the active ingredient therein.
prov1dmgl\m: hﬁbﬁsc«n‘orﬂmxsmdnatat thg site off infereel. SRCh asafig fryeqticy. use of catheters,

trocars, pfcﬂfﬁtg ﬁt}rg %ﬁ{)erfr?s ?{ﬁ%@g% grﬂgeﬂéféaﬁégﬁémnﬁﬁ dV&her device which

ot her conpounds
provides K5tQiRmidl abdess.aWhereameorgaovntissne isaccagsible hecavse of reyaqyal from the

in several, i ssue Pat ent s th
patient, sych orgap of Hssue; AN %Jé%tgec? s g\aeplém? Erﬁ’gg E’H%& guif%&! gﬂlgposmons e
subject c&ngéﬁug@.@ma BB ain®fdesifto Eiesorgiah et dyebeapplieddn any genvaaent way.

d f d he
The metl(oglég%%@ @%nuql} ejg\llerpéq g{{p%ﬂ%@?un é (et qgnagﬁ%gfgaaﬁéo be
donated gué? s frpfrev @ Shcheh &/ Rpeasi6h Exijdryt)h @Icednml)nglﬁ orghid thatare removed
tisan Wl recognize that in lﬁfltl%pb tablets1 containing
from onegintisidud ﬁargeanﬁnluan*slnsamberﬂaﬁi’mff § ﬁF&x}P aE<HBR
or othervxa;se 8)818} ft;@ kd g goﬁlg{)&g?@r Impdificicdsl degeritr@neekiant . Such

or ns but™ are not limted to,
capsul es, granul ations and ge]

Comlt i Bhsscosppauggs ef ﬂ@rmygmoea§ ciﬁ[t“?sgtcgf élﬁ %orgmulae herein, may

be adm14 nt%lelﬂqﬁ k\g shitite doé%t%g'ﬁfdo‘ﬁhf‘ Qvﬁ&l?nia? gﬁcﬂddleﬁd%ﬁgb hevals of about
vVor e(? asl s, uUsSua sucrose and C

l
0.0001 to ﬁagmmtdmce percayas mq)filelg desgser éﬂﬁgl IH&P dalosgs for adults. Thus,

in certanb Fglrb%g n‘?é})tts bf‘th?snin\z&ﬁ{&n RR8hDoasE Rerdf 19 @HRinibtepdtat a dosage of any

crose and acaci a. [ 0105 ositions
dosage rangd abiBich e lpar gmt@’rtbe TaTiin RRY arawr&rb %\H%qqr}g mg favprd 400

mg/day ﬁ‘é‘g‘hégi%giﬁ cueott c_a 63).(nlg lngbﬁl?t Te@RectOl &d}sanm(mb mg/day (e.g.,

ers, bacterlostats and
5 mg/dag ahaties n@ish 150 nugday imzi 50 mglday).dn othesesrviodimgnip, & granpound

herein, 1§|q8g\gru§tfer§{d2§ Ia:éts:ggn?g%d&?% (g)ﬁ%gl s\ﬁ%%%ﬁlnvthclﬁQHﬁeﬁ)ﬁeﬁc{@f #h@Range is any
amount Eéﬁﬁ%ﬁ‘i‘)' Pﬂlgﬂ%ﬂﬁysarﬂmi) ﬁl@ﬂ@m zmg theyeppes.endlof the range is any amount

ornul ati ons

d
betweenr iy kigacansbrihl WorEoFy Ceseefrores ke day 3 Jpeiceier o

mg/kg/RYhnd 128! Re/keN }Tmhe%sﬁltg(lh&dvdl Rabé aQazued dm(ﬂ'dmg to the needs of the
d%Pyophl I'1zed) condl tion requiri n t he ,ad

1nd1v1duaﬂ Kdydonges inteevals; qflﬂdgu@lg}riatilg}, ex?e& B &r \%&E grfg li'y]atlons can be

used. an‘égﬁlg%Qﬁ be chiRAL&agd Witk 'iﬁt?dfvch@us%ﬁﬁmn[s&]tﬁﬁﬂl For instance, the
raneous 1 njection solutions and suspensjons MY et
compouad qané:patdadmsfiemﬁ, Suchess R PROTRAFITICE CRAOS IR 1t 1s amehable to

1ntravenous a(eiml 1s qgln M%BWJ%W&MbOﬁh@IWMSO ﬂfout 100
[of0) ? ions to an individ %/ i nvol ve systeni

ug/kg/nanm%mmrabnay 0b gt keetmin amhwt 85 pgfkebpin & heiwgen alfhuth -1 ne/kg/min
to abouf1 ﬂ@ gt ound %rbet&géﬁj ll‘\/ar | O%gg/‘irﬁn b$ aﬁﬂﬂ‘SO' /86 8 between about

interest. techni ques can be used
10.0 pefle/miBto about 70 pg/kg/min or between about 20 pg/kg/min to about 60 ug/kg/min or
between about 30 pg/kg/min to about 50 pg/kg/min or between about .01 pg/kg/min to about 1.0
ng/kg/min or between about .01 pg/kg/min to about 10 pg/kg/min or between about 0.1
pg/kg/min to about 1.0 pg/kg/min or between about 0.1 pg/kg/min to about 10 pg/kg/min or
between about 1.0 pg/kg/min to about 5 pg/kg/min or between about 70 pg/kg/min to about 100

pg/kg/min or between about 80 pg/kg/min to about 90 pg/kg/min. In one variation, the
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WD 2007/ 109175 PCT/ US2007/ 006710 providing the
subj ect conpositions at the site of interest, such as
woi2e07i9est i on, use of catheters, trocars, PCT/US2007/006710

projectiles, pluronic gel, stens, sustained drug

rel ease polyners or other device which provides for

i nternal access. Where an organ or tissue is

accessi bl e because of renoval fromthe patient, such

organ or tissue nay be bathed in a medi um contai ni ng

the subject conpositions, the subject conpositions "

ERa8in #phareacheticapporpasifion that is

°°mpomgﬁfd%ﬁi/%geﬁg‘%ﬁ)t%%&a&?esgrret hodsbof t he i nv , ¢ least
amenable eohiteasvenawnddniisistratiomin §f Wﬁ%ﬁdﬁﬁﬁi% & (zﬂ“gf(é é%m e

about .05 pﬁ/lig? O?na(t)giac éé&}sggbﬂ éﬁ% 1 8%/9?% (B ot RASEIFoAL 0.8 @Lgmﬁmhﬂor at least

that are renoved fro
about 0.29 ng/ldgnﬁm/mow atast absout OMke/mmm ableastbREL 1.0 g/ ke B pr at least
about 1. 5 b]glél’l? S%Q g %%@ﬂﬁ‘g{g% %toq'a? 13t atfht 90 begfg%kgﬁun or at least

on'p03|t| on as descri

about 20. 6?11 Jmir erﬁaéasfblﬁo\ﬁ comnuyks/ndh of btleashabaut 4h0 nglkgmipsor at least
ose of the for

about 50.8 mg/lea/nim BT & 1gRse nﬁc@; gﬁ&%g/kg%}gac% at E:gstaa 'g}.lﬂ‘g(Zb Slgﬁ&/ﬂnih or at least
about 80. b%\éﬂé P oARQUAst 263010 ﬁ@’ké/rﬁngﬂaﬂhaslmb@up £00. ﬂgg/k{g(mm or more.

tiple doses per da ln di vi ded.d It Heal
In anothef Waation, theeqmpeuRdd s RERIHERied tBan‘hcfgﬁﬁllﬁlvén hl%fmm armacelt

composu‘f QU g hBleRo hﬁu@@ﬂbﬁﬁ SingihRtratbndndosagemddf mg/than about
osage range i1 n which t he ow end

100.0 pgémiuint ojesviben about IR we(l é‘i‘f& 04(5?3*5%&@‘7?335 t §8 %ewgﬁ%%/ 9‘%{/"’ less ‘:“m

ddbinvabout’b min or less
about 80 ‘abﬁgg‘?g%/grgﬁ offess %Pra%qm 8y %”?%*gmgﬂlgs o e mt%ymiggg iner
than aboﬁlﬂﬁ(ﬂ‘alﬂgﬂﬂgﬂnﬁﬂﬁl‘ lng;/tlj@;y;boqtﬁ é‘h‘Bé’a e.?érgk?agl abput n

it 5.0
or less 'lh&BgE ”foa% %/Iﬂ%érsiﬁs%q ?%vaﬁggg) /k hlgﬁ?)gmé Iasna@g)ﬁut i
ug/kg/mﬁlfﬁtlleis theh w@n 25 ﬂg/kglnklglqjégsséhfgl W%W@%‘“ﬁﬁ& letsF%han about

nd of th 0
0.5 pg/k plggrﬁ’FZ"a%; tlge}mabo%éé%g %g@(gg?w%?éa%g%’ﬁﬁh abQ@tt(Wf@ ﬁ%/l(g;nélg or less than
about 0. ﬁﬁg/k%/rﬁﬂ{ Kabeatian Bboung 05 glkg/nEin dr XS mlga/m@o ptgﬂg/mm

dosSi ng interval can be adjusted according to the needs

g]:j l{blﬂ&%]t rﬁgélf \éiﬁ'%g@?& k) s Kitd B éﬁisgntgcgne or more compounds as

re ease or formul ati gons

describe@MRrdif. TUS ﬁkﬁs mﬂ?&n@iﬂsy agy ofithelromponnendigelgsed grein and instructions
I ntravenou ati,on.

5 its may be us r an
for use. gbﬁﬁ@@ﬁau% H’IaB eéu 2 lﬁﬁtsefi & glay %c g%%‘i@fb% THSits m y be used for any

as 1n a
one or nffIeoTAcLHek dadcribedperii, iaad, adnatdlngyamen gbihtain igstructions for any one
I ntravenous adm ni strati

or more i #hn statgd Useg ey trqating gn%s B{erBﬁngﬁ)é&Ef ?éigylggttﬂ@&[’set and/or the

develop B%Pﬂeéi‘pféﬂhre &Qsﬁﬁﬁﬁ@’&épeﬁﬁlﬁmnahmmy) 95 g/ kg/ mn or
tween about . gg/ kg/m n to about 90 N.g/kg/mn or

b t bout k
b:t ﬁgﬁ] ggzggﬁ geniﬁll 51/%{16? ﬁ]ufﬁ Q}l %ﬁg&éﬁl%? 81@%3&{331%{ %Frgl?nse one or

more cAiBiNES RofRRMIng Ry @@ hlg@iund dedooibat heteit OEgdy dappansnbiif there is more
bet ween about 30 %%/m n to ab t 50 %15? %ﬁ?ﬁénts can be
than onp compencnthenst be PPf 893G PAPRARE 9B eri °b k n or

Wer widre Shdca/rBAdNVIEY anbaHelf life g@ahkg/ min or
combin ﬂ%@%ca outrvél 1e g/ kg/m nto about 1.0 g/kg/mn or

bet ween about 0.1 n t.o,about

ot GRaH] St K8 gy Tpd Sag R S of bicldndleBnihily written
1nstructgéaﬁ 1% éctl%%cgétgﬁé/mﬂédi@(e@ﬁmhgﬂdgﬂg d1g@td;g$ wpticaldisk)
contalnmgx\l\nlgggq:tmng(l;;e alsq éccep abgg Qeltatmg tootlfllte use oP c&npgr{emt@) of’ the methods of

the present invention (e.g., treating, preventing and/or delaying the onset and/or the development
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49 WO 2007/ 109175 PCT/ US2007/ 006710 conpound i s
adm ni stered to an individual, such as in a
woheonagest i cal conposition that is anmenabl e POT/US2007/006710
i ntravenous adm ni stration, in an anount of at |east
about .01 gg/kg/mn or at |east about .05 g/kg/mn or
at least about 0.1 g/kg/mn or at |east about 0.15
p.g/ kg/min or at |east about 0.25 p.g/kg/mn or at
| east about 0.5 p.g/kg/mn or at |east about 1.0
p.g/kg/mn or at |least about 1.5 g/kg/mn or at | east
of heart d?sggéét orQS&leﬂng/r&lﬁ%[rmsﬁnQﬁJ uﬁi) ITeshstaltions E@h@ledgrikytheikit generally

l'east about 20. /kglmin or.at |ea
S epporspis st FeHHE W ISR AR

| east about 50.0 p.g/kg/mn or at Ieast about 60.0
Iog O‘igéfn he rfoﬁ&win%%&hm?tb@ ke Fdvied.tgilgstrtawagioua pmbodiments of

about 80 ? éat | east gout 90.0
the 1nvenpg¥1,lcdg7/drﬁr¢| ne¥ lnéﬁndleéé& I“&%B {OvEBROR YY) KGFmih or nore.
In anot her variation, the conpound is adm nistered to

an individual, such as ERAMPhESmMaceuti cal
conposition that is arrenabl e to intravenous

SS f(}ggt'/sSt Ak Rittowing Bxom g{}img%mg%s ﬁélfﬁ?\gﬁg Ohtfied bAPuding a CTC
PAL HTS '&ﬁfbs%%lgr viith Qw&f&gﬂmm@detbﬁespdvhmd bamgmt G1312A binary

mn or |ess than about 7 )
pump. Thehgﬂlogmgg gn%kpcbartggqq%rpﬁ]wr%}lsqdefgg ge ?feé%rﬁﬁﬁl time (TR) 0
100% B f%l%ﬁl/ (Pi%'}%@@sz ars Abogtadiht,0. pngﬁmgldnzmsmp, Adsatis dC18 2.1
a

n about  30.0 p.g/kg/min or |less than about- 20.0
x 50mmg3ikg/ m n or | ess than about 10.0 p.g/kg/ mn or |ess

than about 5.0 p.g/kg/mn or |ess than about 2.5

g/ gﬁifﬂ 1k PJI NIOFS wehacaiedibn & B}ugéMNmNCE AODYEEz sriegifometer
g/ kg/mn or, less tha
operating of a:gbmmwben@@gemmu%%a? infe Pﬁm@ ?!ﬁ@rfl%a? Sihemical shifts are

tientoaterameGyBlane (TMS).
reported m%grt? %on 'ilhgrx](gﬁﬁ?é ﬁgﬁwgﬂggdtiﬁneﬁ 3’315-/ il L
Standard mb’@aﬂaunnsf, apetused thspughoybes singlet; %5 ﬁspt}rgg;c{n ﬁ‘ﬁglgﬁf dl gonle-[ §d doublet

e Oor note

of doubl%%g? g?pqgﬁ gacﬁlgﬁtpgg ﬁﬁ{és(ﬁgl%p & ﬁhﬁ‘tl 1¢eckinpisn sl aby reported in

sclosed erein and instructions
Hertz (HHI use. The conpound may be fornulated in any
acceptable form The kits may be used for any one or

! & g& t hG1 HSESwd6S fabhsist W&k Raftiedid usgeOCEMIgIplorer system
mayl%d5Rl

aininstructions for any one or nore of the
followusgahﬂdhrdm&sthoécs,g , treating and/or preventing and/or

deI aying the onset and/or the developnent of heart

I (S PREENSH O GohdtalSynthddisleSdkietne A.
Exampl 81 &)% ﬁon! T'se sultabl e p%:kagl ng. The kits may

conmpri se one or nmore contain 1Sl :
C o%ﬂ dJerscprepaation el Hro%&ﬁ%%ﬁgg r‘)gm:zeg %U%fﬂ eafnéldie SIS detailed
below eg%rr%gretsgﬁtgt&@ Ex£RHE QP ARlsynaRAc besthal toagaglified inSohemt &.

ontalners or some conponents can be conbined in one
cont ai ner where cros

acti vi.t hel f .
per |{§)117][ oliq apolptign IQ?P% ﬁﬁy,lagb?%/ B}ﬁcgrpf@ F(S gig 0. 012mol) in water
(1.2mI)> a}t &S\L%&&cfdeﬁ NSsol ARSI Pota¥sivil ddrBdhatd m&g,mrm; in water (1.8ml)
ectroni c storage nedia_(e.g. o T action
dropwitk ﬁiﬁﬁﬁthmmg arDmtede reaht@ln)temp@]qm;p hpr:epés @rqp@tll he e

m1xtur% %vsag ﬁ‘gxgr%g quglgggn es, \H}téérgtrgpeosne n)%Lb I?r#lz)e?{af M%?ifpgnﬁﬂl) (v&)re added. 2-

BromoBéx%hb RelfoRylenestider(d. 5ap00.006del) ayasragided poﬁwg@{xsegnwlalmng a
temperature %21\33 ? réearllrtld the reaction mixture was stirred at ambient temperature until
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50 WD 2007/109175 PCT/ US2007/ 006710 of heart disease
or ischem al/reperfusion injury). The instructions
wonei7adedswi th the kit generally include infoPaRutiSeW7/006710

as to the conponents and their adm nistration to an

i ndi vidual. [0112] The foll ow ng exanpl es are provided

to illustrate various enbodi nents of the invention,

and are not intended to limt the invention in any

manner. EXAMPLES [,0113] In the follow ng exanpl es,

Al'l HPLC anal ysis was carried out using a CTC PAL HTS
completd kibmliﬁticﬁfofwhé bulaomtcﬁroslda 46 obverded BY TUIC. NeaEATiRY suspension

an ?A ent GL312A binary unmp. The foll owi ng net ho
was Conﬁ?f&f RN é‘nﬁé’é‘&“ﬁ‘?f'ranéé?%?‘lﬁeﬁéf FEweBsion gvas giragted with diethyl
ether (Zngg%Fggﬁ)he%gégg%bﬁlmm%énmm e’l& tglla%ﬁél %s i{hfatez fi ﬁef@d@nd
concentrtgdin vagilo [@Yield the| qrummcémyrs@tf@wéuieoﬁuaﬁatmevas achieved by
chroma e o ok ok el AoxanPRRLEL LI ltp B ERpaRbE iinpound as
a white sdlid (0s3Qg; éO%Bp@tSéﬂww\/ﬁiu BMBE) 9B 1-9i84 (1 Hppr)) 9.48-9.81 (1H, m),

70 UYL AT 2N S Y Do PSR B A TN Bl

br. s broad singlet; d doublet dd doubl et of
douli9iL &8k ; Usingthp Ieepc?rilqerqmttionq wéportedi abbee andrthe appropriate

. ' . ' e ort
saning ) Shlich GRAOLANG EOLRARAS PRIl o o
methodelegygha fdlleWieg gbomennds strempregandd:owi ng st andar d
nmet hods. Exarrpl e l. Pr epar atl on of Corrpounds Accor di ng

o1.4..01

to—Ceneral—Synthesis—of —Schenme—A—101161—Fhe

Systemgfig samg i on of | A-HMNWB- N hydr oxy- benzene- sul f onafirde
is detailed bélow as a representative exanple ¢f the

2o oot 8 R DRSS SE TS Sl %3 °

am ne 29,
benzen@s@fpgmpgle, n \Néﬁtge? (1 d22LHZzA7 L7 RES(BEEHYd a sol uti on

of potassium carbonate (1.6g, 0.012nol) in wate

-Brom eimpraiyr o el TEAOSNEIVT0LS h PUAEt M m 26 o

benzenevasifatanmided f onf S1&NP.6AH(EL, mWeﬁ’%@;ﬁ&’(Zﬁ—IEl)(Br?B) and
MeCH (1.5m) wererggiesh) 2- Bronpbenzene sul fon}l
chloride (1.51(g, 0.006nobl) was added portionw e

1
it i nn a t ormor at- e hol ow-15C and the Fegct i on
Trear rreanr T nn

3-Brom S sti rﬁqéélDQMHaer§m) SE{dt sk Bridiant i | 157 WO
benzenggﬁ i%@;?f:s PCTIoLB2OR LG O, @pmlmzsey 687sP] i on of

resul ting suspe O{'?fﬂ 7&%2180‘%%%% a?@& d’lg Flrr]rgv b any

vol atil es and tj[fe9t&)ueous suspensi on was extracted

1%

wi th diethyl
5-Bromo-4-fluoro-N- Oy (400MHz, DMSO) 9.86 (1H, d, 2.7Hz), 1.52
hydroxy benze‘ne 9.81 (1H, d, 2.8Hz), 8.04 (1H, dd, 8.9,
sulfonamide 6.0Hz), 7.88 (1H, dd, 8.6, 2.4Hz), 7.52 (1H,

td, 8.6, 2.4Hz)

2,5-Di-trifluoromethyl-N- Gn (400MHz, DMSO) 10.49 (1H, br. s.), 1.88
hydroxy benzene 10.18 (1H, s), 8.42 (1H, s), 8.25-8.33 (2H,
sulfonamide m)
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et her
magnesi um sul f
woaoyiiedidst he c

was achi eved by

wi t h hexane: et
conpound as

(2 x 100m).

ate, filtered and concentrated i
rude N hydroxy sul fonam de.
chr omat ography on silica gel

her (1:1 v:v) to give the parent

The organic portion was dried over

n vacuo

Pur PET@ERG00/006710
el uting

a white solid (0.30g, 20%yvyield) 8H(400

Mz, DVMSO 9.81-9.84 (1H, m), 9.78-9.81 (1H, m, 7.99
(1H, dd, 7.7, 1.8Hz), 7.86 (1H, dd, 7.6, 1.5Hz),
7.55-7.64 (2H, m); TR=1.44min. [0118] Using the
Thiopher?é(ﬁﬁ%:omegt a9 Q{u?c?] R P‘i&"éf&%&ﬁﬂvﬁ 3%9 (‘lﬁ 0.09
hydrOXY%ﬁﬂ@ﬂ@ﬁal ly a\ﬁdiﬁgBl(éHoW ﬁy?xth%’s!l)s&ﬁdéﬁn@ st andard
met hodol ogy, tjh&7He), l7es A, aermeusoﬂzwere prepdr ed:
Systematic nane 1-H NWR TR 2,6-Di ch(oro- N-hydroxy of f
400Nz —DBMSOH—9—92(1—H—d; %OHZ‘ I-52—hbengene-
4Br0m03tblopbﬁmrﬁd\é 9. m@ﬂOMHZdD'\@CQX—QMUH &B.2HBY (3JH-32)
hydrox s‘lﬂfBﬁ&maeN hydrog<zolgl-gi )Mz 8.0NBR) 0% 1PzP 7730 (|1 H,
y yrr) .56 benze gprwze967969(1H n,
7. 83- 7 88 (2H, @f’ 78 (2H, 3- Br onp- N-lhydr oxy
6H (400MHz, DNBO) 9 75 (1 H,_d, 8. 1 Hz), 1.57 lbenzene
sul f onam de 9.17g boMHszMSYO a& 111 4, .98z)L HZ)4.4d - 95
2-Chloror4-fikproth- 1. 7 ”641 )ég Y %} é’é% (1 H ot
hydroxy pegzene  OH (4 0%9“%% 9'!52)8 1(111! 7Hz) | 1.52
sulfonamdid®r onp-4 fl u r@ONzh)i’d?Cbm-l bldnaéne 78izR17 47 (HH, d,
2.9Hz), 8.04 (jlyHg 50961899, sul fonam de 6.0Hz)|, 7.88
(1 H dd, 8.6,{ 2,4F), 7.52 (1 H, td, 8.6, 2,4Hz)
2. 5- FLtJlfIJl nm:fh\/L N-—_6H (Aﬂﬂl\/l—|7, DI\/B('\Il 10 4&(4
2 3-Dichldrodi-hydsogy 1. (88, (4DPMHZX PMSOFENe1 1‘0—1]:132(?]1—!1—] s)1.68. 42
( 8. 25 42
benze"e%’#‘??ﬁ%*fw P %52607%206%0]‘7%| ophene- g? aH (400
Mz, DVBO) 9. 7i7/-81 (. 9) 7.69 (8. ¢ 8.112)0. 99
hydroxysulfona ide s), 8.02 (1H, dd, 4.9, 1.2Hz), 7.65
(IH d, 3.7H)} %
2-Chlorci4 Bramo-A-hi ophL6 (@MH%QLX%W@?% o (WP q,
hydroxy BeBtérie, 1. 32 h$ldBXydth AohlhrNd 8ﬁ-§@1q1bzn‘(),1 H m,
sulfonan®d€6 (1 H, d, B7¥olEs4 (1H,30)
Thiophene-3-N-hydroxy Oy (400MHz, DMSO) 9.60 (1H, d, 3.2Hz), 0.90
sulfonamide 9.53 (1H, d, 3.2Hz), 8.24 (1H, dd, 2.8,
1.1Hz), 7.75 (1H, dd, 5.0, 3.1Hz), 7.36 (1H,
dd, 5.1, 1.2Hz)
2-Nitro-4-trifluoromethyl-N- | &y (400MHz, DMSO) 10.46 (1H, d, 1.7Hz), 1.80
hydroxy benzene 10.17 (1H, d, 2.3Hz), 8.60 (1H, s), 8.36 (1H,
sulfonamide s), 8.26 (1H, d, 8.2Hz)
3,4,5-trifluoro-N-hydroxy Ou (400MHz, DMSO) 9.89 (1H, d, 3.0 Hz), 1.58
benzene sulfonamide 9.88 (1H, d, 3.0 Hz), 7.76 (2H, t, 6.7Hz)
2-lodo-N-hydroxy benzene | o4 (400MHz, DMSO) 9.78 (1H, d, 2.8Hz), 1.50
sulfonamide 9.72 (1H, d, 2.9Hz), 8.15 (1H, dd, 7.8,
0.9Hz), 7.6 (1H, dd, 8.0, 1.6H=z), 7.61 (1H,
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(1 H d 5.1 Hz)
DVSO) 9.84 (1 H
WO od4/10¢l,75 2. 9Hz) ,
6. OHz) 7.73 (1 H

1.46 hydr oxy benzené 9. 80
dd, 8.9, sulfonanPd®&uUs2007/006710

2.
d,
8.
: 2.7Hz), 7.47 (1H, td,

8.5, 2.6Hz) 2,3-Di
10.01 (1 H, d.
(1 H d 2 7H
7.60 (1 H t,
(400MHz, DMBO)

-N- hydroxy off (400MHz,
2. 7Ft),
), 7.98 (1 H, d 7.8Hz), 7.97 (1
8.1 Hz) 2-Ch|oro-4-browo-N— QL.
9.90 (1 H s), 9.83 (1 H, 1. 70

DIVSO)

.63 benzene sul fonam de 9. 87

H, s),

hydr oxy

benzene 35), 9.
sul f onam de 7.

OH (400MHz, DN

57 G 71 R GRS b

O)960(1H d, 3.2Hz), 0.90

ny,
droxy

4- Phenyﬁé tﬁ@@ﬁ&ﬂ'@ﬁ;@

thlopherg §N~1 2Hz) 2-

hydroxyditsGhmide 46 (1

10.17 (1 H d,

5& ﬁboMsz Dl\ﬁség@m |_(§H2é‘)

(B 53§50, Fr 8007 aret B0 1o
H33@HIY He)
2.3Hz), 8.60 (1 H, s),

é%a"émdd

mbH3(14o
1. 80 hydroxy benZz
8.36 (1 H

2. 808
H, dd,
OMHz ,
ene

DUI—I U]Id‘lllmﬁ b
1,3 Di-Nahyglrexythenzengyr
sulfonantide3. 0 Hz), 1.
3.0 Hz), 7.76

5H (400MHz, DM

sul f onani de 9

BO) ?3%‘7%55 ?_th‘lzc +%E‘g N'gl-yggoxy

7?(]_Hd 2. 9H7) 81'%(1Hd

Ao PNSD] 8 80P, bDRBC 5. 6
S&H BRrez2® €118 4] 1.0Ra)ister @HB8d( 1 H

ol.P3 H,
tl d!
benzene

7.8

2,5-Di-fllordHi-hydroxP 6

cenzend S0tk S PO

(400MHz, DI\/B©

16.H40QMH2§3 DMSO) 5]921)(2H73)61 771(1H,
TeER e datlasa, 0.0

9.70 (1 H. s), 9.58 (1 H 2.00

trlf uoromethy

H38WO
7.33
S5H

N-Hydrdxb-iZODhene 3-N-

methanegulfRﬁyh fpgnz@ry

roxy b
sulfonamide 9. 81 1.03

HK:

enze
8.201(1 Inawyi 4ES-BXM4 (26h, m)g3 48 (BHl, )

815 (40BMHz, DSOS 129K, d. 83H7), 44

R T0R A peblyr T 1o

{.3H,

br.
t,

1.7Hz), 8.14 (RH, dd, 7. .8, .1' 8HZ), 7 90 (1 H, tj
2 a0 ofo oo | TR BSBTE 8 90N, PV 78

benzene sulfonamide

9.84 (1H, d, 2.9Hz), 8.16 (1H, d, 1.5Hz),
7.88 (1H, s), 7.87 (1H, d, 1.7Hz)

2-Chloro-4-trifluoromethyl- | 84 (400MHz, DMSO) 10.13 (1H, d, 2.9Hz), 1.81
N-hydroxy benzene 9.94 (1H, d, 2.7Hz), 8.15 (1H, d, 1.0Hz),
sulfonamide 8.19 (1H, d, 8.3Hz), 7.99 (1H, dd, 8.4,

1.1Hz)
2,4,6-Tri-isopropyl-N- Oy (400MHz, DMSO) 9.34 (1H, d, 3.0Hz), 2.30
hydroxy benzene 9.28 (1H, d, 2.9Hz), 7.24 (2H, s), 4.05-4.19
sulfonamide (2H, sept, 6.8Hz), 2.87-2.97 (1H, sept,

6.9Hz), 1.20 (18H, t, 6.9Hz)
3,5-Dimethyl-isoxazole-4- | &, (400MHz, DMSO) 9.80 (1H, d, 3.2Hz), 1.16

N-hydroxy sulfonamide

9.64 (1H, d, 3.2Hz), 2.60 (3H, s), 2.34 (3 H,
s)
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benzene sul f on

amde tt, 8.5, 6.1 Hz), 7.31 (2H,

t,

8.9Hz) N Hydroxy-2- OH (400MHz, DMSO) 10.12 (1H, d,

w0 28d4z1p9174. 31
3. 5Hz),

H m, 7.99-8.

8. 25- 8.

nmet hanesul f onyl
27 (1 H nm, 8.16-
04 (2H, m, 3.47 (3H s)

-benzene 8. 96 ( 1Pr&ir/U82007/006710
sul fonam de 8.21 (1

2,4-D - brono- N-hydroxy 6H (400MHz, DMSO) 9.93 (1H, d,

2.9Hz), 1.76 benzene sulfonamde 9.84 (1 H, d, 2.9Hz),

8.16 (1 H d, 1.5Hz), 7.88 (1 H, s), 7.87 (1 H, d,

1.7Hz) 2-Chl oro 4-trifluoronethyl- 5H (400MHz, DNMSO)

~ : d, ne (1
N e AN
benzene sylfphanyideg. 3HZ)9 77 (Y9 ¢ 2.9H2)yd. 88414, tdl B Hy)

2,4,6-Tri-isoprépik), R56¢1H, 4daM.3, DWEEPBHS), 34 (11 H, d,

3.0Hz), 2. 30 enze 28 (1 H d, 2.9Hz),

7.24 (2H, s), hyggﬁﬁ tg Péuﬁ]eﬁ& m de (2H, sept,

6.8Hz) 2 87-207 (1 H sept, 6 9Hz) 1. .20 (18H, 1t
4-Bromo&,8tdighlord; 5- Di jn&t @pbMiHzo RaasOERe 42 (OH, 440Nz, DMSD

: 2 d . N- hydroxy sul fonanijde 9. 64
th'°phe"%1§&, Ay&’,’“ﬁ’. 2Hz)39,"§§|.%is'3’ %ﬁfhz , 2.34 (3 H s) 54 WO
suifonamigd®)7/ 109175 PQT/ US2007/ 006710 2, 4- Di - f | uor o- Nrjhydr oxy
6H (400 MHz, OVMSO 9.81 (1 H, d, 2.9Hz), 1.28 HQenzene
mde 9. d 8 14, o,
Quinoling 8 &39’%'%'56 73’%6“%8@5*,2' P&@g%&?,dﬁz %»442%”57 33‘?‘1 H,
sulfonamide 7.7, 1. 7Hz 9.21 Btidingh-37H2)d B (GHodd A4 ( 400MHz,

Dr'\]/_SO)h9 923(hH17Hz ), 8.608H, db, 3, 17Hz)839(1H|f -

t hi ophene- 3- ul fjonam de

Qui noi i ne- 8- N-|h d?%ﬁékﬁiﬁ%ﬂz‘qﬁ/g&%@h 1H d,

3.7Hz), 1.34 5H§ha’(’rﬁﬁj del] 81 413Hzy, 3 7Hz) 9. 09

(1 H dd, 4.4, 1.7Hz), 8.60 (1 H dd, 8.3, 1.7Hz),

8 39 (I H 35), .9 ) ) 7.8 TH;
S-Methyly *7 Gy} 7, (7 (ROMHzPMEO 09 (5. E2figh il 8!
benzo[b]@mommm_e,-zmsq 986(1Ki1dH, 3. 1Hz)B 725428.01 1268.1m), 7.87
hydroxy sulfonamide (1H, s), 7.39 (1H, dd, 8.6, 1.5Hz), 2.44 (3H,

s)
Benzofuran-2-N-hydroxy On (400MHz, DMSO) 10.25 (1H, d, 2.8Hz), 1.58
sulfonamide 9.87 (1H, d, 2.8Hz), 7.84 (1H, d, 7.8Hz),

7.72 (1H, d, 0.8Hz), 7.75 (1H, d, 8.5Hz),

7.56 (1H, ddd, 8.4, 7.2, 1.3Hz), 7.42 (1H,

dd, 15.1, 0.6Hz)
1-Methyl-1H-pyrazole-3-N- | &4 (400MHz, DMSO) 9.61 (1H, d, 3.2Hz), 0.47
hydroxy sulfonamide 9.49 (1H, d, 1.0H=z), 7.89 (1H, d, 2.2Hz),

6.68 (1H, d, 2.2Hz), 3.94 (3H, s)
4-Fluoro-naphthalene-1-N- | o4 (400MHz, DMSQ) 9.87 (1H, d, 2.9Hz), 1.72
hydroxy sulfonamide 9.64 (1H, d, 2.9Hz), 8.75 (1H, d, 8.3Hz),

8.19-8.25 (2H, m), 7.81 (2H, ddd, 12.0, 8.3,

1.2Hz), 7.56 (1H, dd, 10.0, 8.3Hz)
3-Bromo-thiophene-2-N- Sy (400MHz, DMSO) 9.83-9.86 (1H, m), 1.32

9.81-9.83 (1H, m), 8.05 (1H, d, 5.1Hz), 7.30
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benzo[ b] t hi ophene-2-N- 9.86 (1 H, d, 3.1 Hz),

7.97-8.01 (2H, m, 7.87 hydroxy sulfonamde (1 H s),
w@é288/104175, dd, 8.6, 1.5Hz), 2.44 (3H, s) PCT/US2007/006710

Benzof ur an- 2- N- hydr oxy 6H (400MHz, DMSO) 10.25 (1 H,

d, 2.8Hz), 1.58 sulfonamde 9.87 (1 H, d, 2.8Hz),

7.84 (1 H d, 7.8Hz), 7.72 (1 H d, 0.8Hz), 7.75 (1 H,

d, 8.5Hz), 7.56 (1 H ddd, 8.4, 7.2, 1.3Hz), 7.42 (1

H, dd, 15.1, 0.6Hz) 1-Methyl-1 H pyrazole-3-N- bH

(400MHz, DVsSO) 9.61 (1H, d, 3.2Hz), 0.47 hydroxy

Sul.fonanide 9. 1 OFzZ), 789 (1T H,
hydroxy JUlkpRRMIdE ¢g (E%H %H 3.94 (3H, s)
4- Fl uoro napht al ene I-N- 6 (400I\/Hz DVSO) 9. 87 (1H,
- 2 d,
Propanedz I\Zh?ﬂi@? - rﬁﬂéb?@am @Fi d: @éHQ nr), .

Hz
Su'f°“a"@'§ﬁ ddd, 12.0 9@“:4?“ g) 3 @359(3’6 ieft@g'd@ 10} 0,
8. 3Hz) 3- Bromquu(eahemgzzw SH (400MHz, DMVBQ
9.83-9.86 (1 H m, 1.329.81-9.83 (1 H m, 805 (1

L) l_ \ A

4 aN
D L V'A% KUU’II J.UU

Methyl- ’?f’b’:rsd'l9§2007/ 0067§©(4%%W§90P&%me $4HRA). d,| 5.1

sulfonarhidg Pr opane- 2- Nolopdn Hxyl, BiHEN @0HBH, BMSO) 9. 44 |(1 H,
d, 22Hz) sufonarn'de924(1H s) 3.39-3.50 (1 H,

4 oL ALl Ol
TUI_IL

BiphenyL 300IVEroRINSO) | v GO A DMISO) SLLTH DB Bt [e79. 03
sulfonar(nﬂiglc-)lM_g ?[))l\/élc_jl)z (112. Q,(% .08k Hs3d, 788, pha)| 7. 87Ky dr oxy 6H
4 , I
gulfonam’ de (1 EF% 115“687?3%8% 5'1/1 %31%)2Hz
(1 H dd, 7.5, )11(62'462)(1H dd, 7.7, 1.3Hz
7.34-7.41 (6H, n) [0119] The follow ng procedur

which may 1 nvolve nodifications to the representative
reacti on above, was used in the preparation of the

foll d
zodﬂ’gim?lggﬁlclg %ﬁpgé%éﬁg@uWﬂ svelvye modificionstgdhe

e arati wi -10):
represenMEﬁe r?ﬁ@%?n?a%)ov? |_\|)9as lg‘: g ?1“ E}%"}gr 2%) gt (erﬁoflﬁé% fél-lg% 8§ c%i'np%%ds (1-10):

2-Fluoro-N-hydroxybenzenesulfonamide (1). '"H NMR (400 MHz, DMSO-dg) 8 9.78 (d, 1H),
9.73 (d, 1H), 7.81 (dt, 1H), 7.76 (m, 1H), 7.44 (m, 2H); mp 127-129 °C

2-Chloro-N-hydroxybenzenesulfonamide (2). 'H NMR (400 MHz, DMSO-dg) & 9.80 (s, 1H),
9.78 (bs, 1H), 8.00 (d, 1H), 7.68 (d, ZH), 7.56 (m, 1H); mp 152-155 °C with decomposition

2-Bromo-N-hydroxybenzenesulfonamide (3). TH NMR (400 MHz, DMSO-dg) 6 9.82 (s, 1H),
9.78 (s, 1H), 8.00 (dd, 1H), 7.86 (dd, 1H), 7.60 (m, 2H); mp 156-159 °C with decomposition

2-(Trifluoromethyl)-N-hydroxybenzenesulfonamide (4). 'H NMR (400 MHz, DMSO-ds) &
10.12 (d, 1H), 9.91 (d, 1H), 8.12 (d, 1H), 8.01 (d, 1H), 7.93 (t, 1H), 7.87 (1, 1H); mp 124-127 °C

with decomposition.

5-Chlorathiophene-2-sulfohydroxainic acid (5). "H NMR (400 MHz, DMSO-ds) § 9.90 (bps,
1H), 9.72 (s, IH), 7.54 (d, 1H), 7.30 (d, 1H); *C NMR (100 MHz, DMSO-ds) & 136.0, 135.5,
133.4, 127.9; mp 94-95 °C with decomposition.
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2- Chl or o- N- hydr oxybenzenesul f onam de (2). ' HNVR (400
MHz, DMSO-d6) S 9.80 (s, 1H), 9.78 (bs, 1H), 8.00 (d,
waekhe716968 (d, 2H), 7.56 (in, 1H); np 152- 155 ecwiusmo7/006710
deconposition 2-Bronp- N hydroxybenzenesul f onani de
(3). "HNWR (400 M1z, DVMSO-d6) S 9.82 (s, 1H), 9.78
(s, 1H), 8.00 (dd, 1H), 7.86 (dd, 1H), 7.60 (m 2H)'
rrp 156- 159 C with deconposition
2-(Trifluoromethyl)-N hydroxybenzenesul f onam de (4).
"H NWR (400 MHz, DMsSO-d6) S 10.12 (d, 1H), 9.91 (d,
2 s-chhﬂdr%tm aeisdsulﬂdmdm&a&k ddid (@H'H MvVEB (400. M), DMS87d) 6 9.88 (s,

24-127 C wth decor$05|

210, 7.3 R o AR R TSP SO ST RS S 276t 1265 prd 18122 °C
DVMBO-d6) 8 9.90 (bps, 1H), 9.72 (s, IH),
“"mdecg}‘%ggs‘ffgg 1H), 7.30 (d 1H); 13C NMR (100 MHz, DMBO- d6)
S 136.0, 135 5, 133.4, 127.9; np 94-95 C with
4-Fluorod¥dyrabenzsmesd Hramidn)/ MR Bseviewlysamutedo06710
2,5-Di chI oroth| ophene- 3- sul f ohydroxam c acid (6). 1H
4- (TnﬂuNMﬁlé VBRI fonamBR ((35S 'y ;Zo@ﬂﬂ({z , DM30-dg) 5 9.85
TSR (10 |sz DVSO- d6) S 133. 3, 131.
(d, 1H), 236 (0; 15} 8108 Cmpn th124et@ wptsdacomposition.
4- Fl uor o- N- hydr oxybenzenesul fonam de (7). NWR

4 Cymoﬁ%&hﬁ#&&ér}%eﬁggﬂfﬁw%var oxybenz 43851\4*{?6132%515 2 g9 88 (4, 1H),

9.81 (d, 1H), VR (4 @BD)MER0 (NSD); df) 1B -03BEC wWith déblsl)n,posinsﬁ (d,
111), 8.05 (m 4H); np 117-121 C with deconposition.

v R RSP AT Bl 0103

, 8.00 (d, 2;? 151-155 C with deconposition.

4 r{pmﬂ Nimwm@ ywaap@ hESIoKy omine b}édlpmlpndmms dissolved in 12 mL

P b 120 f
o vt SLRYL R 01 s 1 A0kt O Pl i 892 ks carboaie
in 18 mInaf wateamcis @ddd:daerpm@ Vgt stirgimgi éFéxetsahmonAvacdﬁmxteidcfnr bf min, at

e S bo

which tI%g s S&g& 1518!%/ éldg r% .g% }n;f,egitM m?ﬂl}-ﬁf’i‘%l nﬁafsemLﬂ% tgt§ %{o%g:nan. A
solution wfi30 Sﬁmbr @ded. pof shiffony/inchlafide i\t\fﬂl(thtdﬂtﬁrad@droﬁxran was added

tial a of .net han and
cropwis§ G AR PRI R n BT E N o oD RO (BRI pth siing fo
2-3 hourS UIThe Mplatildy WeedRapdtatk uiiierokedb@idr bysdFOnd POV MRASwater was added.
added dr oVevm se,. .and the result agi%sol ution was

The aquegus sRBHIROVIRAGTITE IO RRRTPERRETSPH 2 Wity hNagueeys iy dreghloric acid,
and extrécted VoW dethyhath¥ai2at | dESINEe The oY RYSOWENESId 5@ weRthesium

pressure and 100 nlL, water was added. . The_aqueous .
sulfate a§6 eveRsAtedde vield in 41 eases ervalgiimsaokids avith syfficientinusity (33-50%
yield). aqueous hydrochloric acid, and extracted with diethyl

ether (2 x 100 nmL). The organic |ayer was dried over

rmne5| um sulfate andevaporat ed to |eI d |n all -~

(25- 50% y| eI d). Exanpl e 2 Pr epar ation of Conpounds
AC qO1 2 JNgThe pfepasitivh oBpnbdieyidkydd-bisheBennesulfonamide

is detailed below as a representative example of the synthetic method exemplified in Scheme B.
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[0121] The preparation of

N- benzyl oxy- 2- br ono- benzenesul fonam de 0 H\\/"noo \
wenoi7siogies ai | ed bel ow as a representative exanpt®&ust007/006710

the synthetic nethod exenplified in Schene B. 57 WO

2007/ 109175 PCT/ US2007/ 006710 101221 To a suspension

of O benzyl hydroxyl am ne hydrochl ori de (3. 75g,

23.48mmol ) in MeOH (3m ) and water (3.6ml) was added a

solution of potassium carbonate (3.24g, 23.48mmol) in

water (3.6ml), maintaining an internal reaction

te f[@fi%t Uf&a Eﬁé&ﬁsé%f O-E&&yﬂ@@%)&_?@ﬂnfﬁéﬁy&&h\l\ﬁﬁie (3.75g,

stirre n nut es, wher eupon 12ml) and
23.48mol) trbM%E—ﬁ ﬁ@n@ anéuvert@h@mr%lh m@siadded 3 golumqn vﬁﬁﬂﬁgﬁalmw@onate
(3.24g, PG oG WA F&Hﬁﬁn ifXkiral RAcAbn AHReRMire below 10°C.
t enper at'ure unt ete consunption of the 'sul fonyl
The reactioh apixtioe weas stibsé ﬁqxeijnmyltq's_t Ghefwpon (I&E) (2mly and 2-bromobenzene
sulfonyl%ﬁf&lt%ﬁs(ég N 1‘”?%@%@%5% ra%&ij Iglggé’?cgfséﬁ 6%‘1&\%‘3? 'I%ga‘éesnﬁ%g at ambient
temperamrdz tmtdl o@uﬂglbteex)haunptaon(oﬂtﬁé) BﬂllfonyThhlomdgamsmblswed byva“sLC The
sodi um iltered anci tcloncer&ttflate
resultlng %lsple }351061 \{vss ?réﬁea ?fﬁg ”é })‘ﬂ éig t? 5emg¥e %ral yolaties, € aqueous
suspens:Bnma‘sle&&h'cteﬂ vw&sdlaﬂiyﬂ eﬁheﬂ(sby 100mbUThE ofganm‘ laydrewasadried over

. ane IIovvedb iltratio nd further
sodium % %Fﬁl t&% %qugﬁtt%xlg?d &8 c&é}etafg% compound.
Puriﬁcaﬁé_ﬂrpezﬁi e&uewwﬁﬁuﬁﬁoﬂ otiets8lig Gh hdptéﬁe %gow%% ﬁltratlon and further
washing%f-%g;cilicgvb%hg(egﬁnedo gi%pé'%xge%t( d(8a20|q4w e sohd (3.62g, 90%
yield). SZ(@)@I\/ﬁiﬁﬁ)l(/fS‘d)) 10.83 ¢i18 %),(8l64 (13,:d, TRH—I@ 492 (ﬂf=1183119Hz), 7.57-7.66
- benzenesul f onam de may be further

(2H, m)d'éﬁﬁ’ﬂr ﬁ@éﬁ%“&i’e@ﬁ EdriT24Pe synt hesis of

N-benzyl oxy- 2- phenyl - benzenesul fonamide O ,N, 0o s O

[0 l[aﬁslA MW&Z@V@ ybﬁmdﬂ@@z@ﬁ@@ﬂ%ﬂaﬁt&&ﬁaﬁ bé’ BhyheddbRvitized as
N- benzyl oxy- 2- br ono- benzenesul f onam de (0O

detailed @n metlyesmwé d\iéﬁ@zwy&rpbera&h&nweﬂ'éonmssmm| ),
Pd(dppf)Cl2 (0.05g, 0.06mml), THE (3m), then a
sol ution of potassium cgr belnate in vvater (2N, 1.5ml).
The nixture was heated gy '
15 minutes (5 mnu ang, tine,
reaction m xture wa hen di | ut ed
(20nl), and the organic was washed with water
(2 x 20nl). The organic ltayg¥ was dried over sodium
sul fate, filtered and concentrated in-vacuo. The
crude m xture was then purified by colum

c hrmmlo gmatuo%véwal s clfifbed ﬁicuégsmwth MSRAARG:y -2-bromo-

ethyl acetate (9:1 v:v) to give the target conpound a
benzenegu]Magufiﬁ £,2e.40.68mmol), benzene boronic acid (0.11g, 0.88mmol), Pd(dppf)Clz

(0.05g, 0.06mmol), THF (3ml), then a solution of potassium carbonate in water (2N, 1.5ml). The

= 150W. The
h ethyl acetate

mixture was heated in the microwave at 130°C for 15 minutes (5 minutes ramp time, power =
150W). The reaction mixture was then diluted with ethyl acetate (20ml), and the organic layer
was washed with water (2 x 20ml). The organic layer was dried over sodium sulfate, filtered and
concentrated in vacuo. The crude mixture was then purified by column chromatography on silica
gel, eluting with heptane: ethyl acetate (9:1 v:v) to give the target compound as a colourless oil
(0.12g, 60% yield). 8u(400MHz, DMSO) 10.61 (1H, s), 8.06 (1H, dd, 7.8, 1.2Hz), 7.77 (1H, td,
7.3, 1.5Hz), 7.69 (14, td, 7.5, 1.4Hz), 7.40-7.46 (9H, m), 7.33-7.35 (2H, m), 4.82 (2H, s). Tp =
1.74min.
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(0.12g, 60%yield). 6H(400MHz, DVBO 10.61 (1H, s),
8.06 (1H, dd, 7.8, 1.2Hz), 7.77 (1H, td, 7.3, 1.5Hz),
w@2008/104#5 td, 7.5, 1.4Hz), 7.40-7.46 (9H, m, PCT/US2007/006710

7.33-7.35 (2H, m, 4.82 (2H, s). TR = 1.74min. 58 WO

2007/ 109175 PCT/ US2007/ 006710 [01251

N- benzyl oxy- 2- phenyl - benzenesul f onanm de may be

deprotected to the corresponding N hydroxysul fonam de

as detailed below OS5~ N~OH 0 [0126] To a suspension

of N-benzyl oxy-2-phenyl - benzenesul f onam de (1. 39g,

4. JomaE)) N%eﬁﬁb&ﬁ@%ﬂe}w%@ﬁ@ﬁﬁbﬁﬁ%d@&hhﬁﬂé déprotected to the

char coal 1 The reactjion mxture was stirred
correspogdimgrV- éyﬂﬁP&Vﬁgg‘fﬁ’a&l%éb%?léeda‘?e 19¥%bi ent tenperature and

at nospheric pressure overnight. The reaction m xture

was filtered through m crofg bri# gl ass paper. The

resulting filtrate was Tehed in vacuo, and the

residue purified by cg mat ogr aphy on silica

gel eluting with hept acetate (gradient from

9:1to 8:2 v:v) to give i Pt conpound as a

white solid (0.24g, 22%yiel§ 8H(400MHz, DMSO 9. 68

(1H, s), 9.57 (1H, s), 8.06 (1H, dd, 7.8, 1.2Hz),

7.74 (1H, td, 7.3, 1.5Hz 767(1th 7.6, 1.3 Hz),

7. 40126]46T¢ gisuspepsionpf Arpeneyipxyet-gheyithespenssulfonamide (1.39g,
4. lmmoﬁqﬂ'??? Oﬁgfg%g ?&al?eldg fnb %?Qlﬂcﬁ'ﬁm%ﬁm?cﬂaﬁ (Pi4gy%HRBadtion mixture
was stirnéd Bnderp: hydrogern @mmpberp Wt ambiznilempgyature and atmospheric pressure

[

overmg}Ee’Fﬁe\?v Hzggt%ri ?‘L%@eeg‘g'ﬁ 13@ &éQ)((’g%ﬁ *mcroﬁf){e{]%la& tefl ’J!h%qesultmg
filtrate W&B’td@ﬂderﬁvaea‘mini vdced, arld the tesivme Qurificd ibQS:})hilfnn ahlsmlalld}gr@phy on silica

wel et v eglgr e KLt ey gt LEE L AT € u ifegycompound

as a whitf soidl(8. 2% PR %3 EAN :400MH g, DMBMINGO )H, §), HaT €1H, 5), 8.06 (1H,

0,75, 1 2 B T TR BT Tl i o, o

and THE (8nl) were added was dropw se, followed by 4-
Exampld 8 obmepantien ef Cohfponuds Abtcrdindeo (General S8RtieEik of Scheme C.
porti onwi se. The reaction m'xture was stirred at 59 WO

untoltafl%‘c)|9 ﬁ%ﬁep %i: U§2 O7f{4| OI%Z%O t S(?% oﬁ%%%{? &ge

benzeneg@formhsde ved by TLC

is detailed below as a representative example of the synthetic method exemplified in Scheme C.

[0128] To a solution of O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.83g,
15.65mmol) in water (1.6ml) at 0°C was added a solution of potassium carbonate (1.1g,
7.83mmol) in water (2.4ml) dropwise maintaining an internal reaction temperature below 10°C.
After 15 minutes MeOH (2 ml) and THF (8ml) were added was dropwise, followed by 4-

bromobenzene sulfonyl chloride (2g, 7.83mmol) portionwise. The reaction mixture was stirred at

59



The resulting suspensi on was concentrated to renove
any vol atiles and the aqueous suspension was
wexto7aoties with diethyl ether (3 X 100m ). Therorgamioc/006710
portion was dried over sodium sulfate, filtered and
concentrated in vacuo to yield the crude target
conpound. Purification was achieved by col um
chromat ography on silica gel eluting with a heptane:
ethyl acetate (gradient from9:1 to 7:3 v:v) to give
the target conmpound as a white solid (2.1g, 80%
ambient Yén&%éi‘itmeﬁdﬁ'(tﬂ QQMﬂ?ete cOARRptibA-0T3hd Q\ﬂfon&) chléri@6 whs 38served by TLC.
, 1.75-7.79 (2H, m, 4.94 (1H 2.93Hz),
The resu: mg)sugpnglon(wqq cqw:entgatg@ tqgreggavef\pqy v,qja’ulqs angl the eguf(o]:lﬂ suspension
was extrﬂ@ted @«ntﬁ%’éﬂ-l?lzettﬁ 3 34 00rhB. Thé o %’%ﬁg( dporlifd 43k dried over sodium

Br ono- N- ( r ahydr o- pyr an- y) - benzenesul f onam d
sulfate, téltqmq: apbcdngeninied impaluoite df1ql@ the crude target compound. Purification was

achxevecftg}’p g&ﬁfﬁl’ dﬁr%&ég{agﬁ% ?g 6§19€%g§%g@gﬁg t“qu‘tn f%%ﬁ%@ %hBMV aceQat'El (gradient

from 9:140b DDA kb Eivetthatayght coppoand 2s y kg solid (2.1g, 80% yield). Su(400MHz,

oviso) IEETREE) s dREP R b PERIR PG : SRS 70376
(1H, m),3143-3152t (WHe m)a$.5911.68 €1dH,ah), ABI-.5L (FHNDGY B €2203min |
corrpl ete consurrpti on of the starti ng materi al was

e S [ .
ety POl i e PR b hay be furcer
modiﬁed/\iasblpmmwaiydrbxyeulﬁammde as déthidedibdlbe: t ar get

conpound as colourless oil (O 08g, 100% yield).

514(400MHz, DVBO) 9.70 (1H, ¢ $ 2Hz), 9.67 (1H d,

3.4Hz), 7.84 -7.88 (2 H m, g "2277 (2 H m; TR =

1. 60m n Exanple 4. Kinet W HNS'Rel ease. [0131] The
deconposition rates of @ npounds may be det erni ned

by UV-Vis spectroscepy. ¥0132] The deconposition of

conpounds 1-4 and 6 from Exanple 1 was nonitored by

UV-Vi s spectroscopy . in 0.1 M PBS buffer at pH 7.4 and
37 [8136§h T g selufigh of gahtrgimoo-(frtahy ospaar-2ey1any)-t he

benzeneblIfBhafRYE &L14, i0l30MRbl) thMEOR Ra1E vRxRABSDMtosiclai€d resin (91mg,
deconp05|t|on rate is increased in aerated sol utions

loading 3 gmsaeléd)- The Bygure was stitsededf agdhicatitempeisiie yakl ¢gmplgie consumption

of the stéﬁh%‘?ﬁ’é{&tlﬂ%sqmmeﬁ %Y a0 1HRASRA s tﬂ&?ﬁﬁ?x@ﬁ'otff QRd washed with
or the parent N 60 WO 2007/ 109175

MeOH é@rﬂmﬁzﬁmre@@mmhrhwvmm&m ) mﬁox(dnhy t4yget compound

t80d Y3 r
s coloof S ARNG, SRRSO T 6,0, S8 . .
3.4Hz), Z8Apd38d2 I5 m)y 7143 Gf77HRddphg Tr adeéOmint first- order
and thus only approximte half-lives are reported.

Exampl 2R HAES oG FDEsd han

. {0131] The decomposition rates of the compounds may be determined by UV-Vis
spectroscopy.

[0132] The decomposition of compounds 1-4 and 6 from Example 1 was
monitored by UV-Vis spectroscopy in 0.1 M PBS buffer at pH 7.4 and 37 °C. The spectral
behavior was isosbectic and the time course fit well to a single exponential. The decomposition
rate is increased in aerated solutions compared to argon-saturated solutions because of the

introduction of an oxygen-dependent decomposition pathway that, for the parent V-
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one nunber in a single colum in the table bel ow
indicates the results of two experinents for the sane
woanpawswds Conpound ty. (Ar) (mn) ti, (air) (®ECEONS2007/006710

ko2/kAr 1 17.5; 18.0 2.67 ; 4.0 5.82 2 3.614.0 1.75;
1.9 1.06 3 1.052.1 0.68; 1.2 0.55 4 0.96 ; 1.2 0.55
0.6 0.75 5 18.8 6.3 6 9.17 2.60 2.52 7 72.1; 72.2

10.0; 10.0 8 33.0 ; 33.0 7.0; 7.0 9 17.8 4.0 10
5.78;19.2 3.3 ; 4.2 Exanple 5. HNO Production via N20
Quantification [01331 HNO production of the conpounds
hydroxym}te&@.uﬂﬁﬁﬁﬁlﬂb (RA) his Bdén\¥hewn P e€1t4se 00 fBonf} 1BAY; Ko., Y. Inorg.
Ni trous oxide is produced via the dinmerizatjaon
g e’? Exgpple 1 are

Chem. 1%9@@%; Vo5 15h. Preepmpasitio kineies frssomag il
not ﬁrst-ﬁ'ﬂ@r Qﬁc‘?ﬂf&@ toh%pé?dﬂih’x‘éﬁb heﬁf Mles @Eéﬁfeﬁe rGonMcBnds W’{Ith more than

aol occi, N
one numbprelma %e cqig;qnclmthe @@%bejgw?g@.cg@g}he rpN@js of mymggnments for the
same corfi so be partially quenched by oxygen to yield a
product that does not produce N20 61 WO 2007/ 109175
PCT/ US2007/ 006710 _ (See, _(a) M ncione E_; Nenabuon|
L.; ty, (MEh@niae, (G (AISEERIPAT avidKooar
Supu J. Enzyme Inhibition 1998,} 13, 267-2

and &Vl ; g0 SUpUr 287 ; egz Chem
2000 3687 ) Using geli’ (AS) as a

benc]
rbfl Eddhpl e 1] WS dani ned P8 cC

conp
sis. The results, shown ijn Figure 1

head
mppst e 10T N20 ekeased fronggenpound

show g hat the &
2-4 fare conparjable to the ajrount rel eased from AS
1351 - The—abi-litvof

unde +-—[0
conpptinds to doF%PéH'erroxyl ap5 0. 4 mL(rb%% buf f el
at 37 C was assessed. Inp

articul ar, the conpoundd
of Tkles 1I-3 angg.gertain co

hpaunds fron1 able 4 we
tested and theif nitroxyl dopati ng abili y at pH 7. 4
i n PBS—-buffer

Bremaennd  H.
ran, C T.

() Scozzaf
, 43, 3677-
hnar k. the
olnds 2-4 f
space analy

B4

0! -
S salt

2 C. e caccod
A

A" AL~ S a8

It
T!"\e comarndce
f est

DA it
2- ph

produceq

dete I ability ft

e®, with th
nyl - N- hydr

9gzcept|on 0
pxyl benzenesu

[2.60°

f onam de, al

ctabl e | eve

%2.0f 720, in

Hi0.at 10 t hei

donaf e nitroxyl

8

2- phenyl -
33.0;33.0

7.0;7.0

9 17.8 4.0

10 5783192 33;42

Example 5. HNO Production via N.Q Quantification

[0133])
spectroscopy.

HNO production of the compounds may be determined by UV-Vis

[0134] Nitrous oxide is produced via the dimerization and dehydration of HNO,
and is the most common marker for HNO production (Fukuto, J.M.; Bartberger, M.D.; Dutton,
A.S.; Paolocci, N.; Wink, D.A.; Houk, K.N. Chem. Res. Toxicol. 2005, 18, 790-801). HNO,
however, can also be partially quenched by oxygen to yield a product that does not produce N>O
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hydr oxyl benzenesul f onam de may be retested to confirm
whether it is a nitroxyl donor. Exanple 6. Use of an
wonowisiosnodel to determine the ability of coRpowSe®7/006710

of the invention to treat, prevent and/or delay the
onset and/or the devel opnent of a disease or condition
responsive to nitroxyl therapy. a. Cardiovascul ar
di seases or conditions. [0136] In vitro nodels of
cardi ovascul ar di sease can al so be used to determ née
the ability of any of the conpounds described herein

(See, (a) héﬂm%r%% Mé&%ﬁeﬁl AN santieFaMinknenSeiScandifom, AtHupuran, C.T.

opneént a cardi ovascul ar di seas

J. Enzymé InhdbitiondP98 oﬂ@a267-ﬂﬁ4 and Al 36772 VaiAr 8 uptgg%q?qJ ? Mi8d. Chem.
2000, 43, 5@2?36%’73%?5 J%OAE%%??%% g@ﬁ*) hel echid#iad The felativetanmounts of NO

| ook -at vasarel axat | on
released fgdB mefrtpoaﬁdsol-4tﬂmn E@gx@@hd@s ep{gr@m:eflrw%G&}}@é r§nalys1s The

i sol ated rat oraci 6 SRARNro6 @dnipunds 2-4 are
et S . HIRIAFG EbAS s Spatmmtysasuieny
comparaﬂﬂb’&ﬂﬂxe aﬂnodns patdsed Trofh ASShidenbo® arg@rand@r- B. K.

Schechter A., Darley-Usmar, V.M, Kerby, J.D., Lang,

Bl @&3550 € a&ﬁgy bg Egmgé;énds% AL fthx-Efl at pﬁ?ﬂéﬁin PBS Buffer at 37 °

Upon sacrifice aortic rlag Table
C was asSBStE mhspaaﬂicﬁllﬁxﬂiesmdimdds of 'Edﬂgs;h—?:@ldfcgftaw% ﬁam a

tissue., Yessels €4hie t ¥ b8} atr377IC was assessed.
4 were te§f€6ﬁ‘éﬁtﬂ§el’( Elt X or}atm%ag%l%%ﬂa 7?% tr%ﬂ% S DuneL arl ST
The compONikRt6kteD hAaLNe Rk cdptimnfReplienyh-Nahydrgxylbensanes uliRpagide, all

segnent s e ed.at .37,.C | troxyl. 2-phenyl-N=
produced e IR AT EITRITans cRs B ety so gonate pitroxa Z-pheny
hydroxyl%gnié?ﬁsﬁlﬁldaﬁﬁﬂ@ﬂlay ®e Fpested it®oor(firy) wheth it 1S_L@mtm|yl donpr.

27.2; KH2PO4 1.2; MgSHA 1.2; CaCl2 1.75; 62 WO

12007/109175 PCT/ U 007 o he Y8R y«cg)m &m@,raﬁ‘the lén}entxonto
treat, prevart feMNlay’the B IOt o1 A QFces S
ring segnents and mai ntai ned at th| s | evel throughout
mnﬁ%b&m‘_@lperl ments. At the begi nning of each experinent,
i ndonet haci n-treated ring segnents are depolarized
a. CardWhdstulie didetSesPAconditdes.er mi ne the maxi mal contractile
capacity of the vessel. Rings are then washed

Zib@ﬂ%%ﬁ{b{v%@&g@%& ardl%vg 1! cﬁ)ge?%eecan':a%o BeRaqy @Blermine the

Fre s ITB.XI mal Ty contracted (50%

ability o@can gftl'[ ds msk:hbem he‘t}ciremhreap,@rg\t@t and/gr dejaygthe onset and/or
the devednimeRit] SRBUGEAHONE NS FE QR GeP Gy 10 Af PR AL, N bBhplary it

modelo‘i‘%\é&ka&lsﬁiétlsﬁsﬁ;ﬁlbeabalomat eau, nitroxyl donating
compounds are added cunulatlvely to the vessel bath

ol PR T LR Ll ronis o

erm ne fects of
compodfl‘ﬂd"s rl@&ﬁﬁb’g@‘t@?&blﬂﬁl 1s61|ataﬂcmmldmraanc adrtingieg Smn@l’@‘?ﬁépd’ﬁéﬂeasmd as
force and intrace aC| ar C BK.
describ@bprenvinyely by Gfaé‘go%dng I'?n{'ﬁ‘ E;Ibgﬁ {égr’csfhb‘;r%l?an gko:
Schech%?a@ Iiﬁ&ilek,ms&@gr YIvIh aCatbiey. Ibr WB,QTDHIIGMSSsté&séB, Gladwin , M.T,,
. S Wth con estlve he rt failure or

Patel, RaDp &leadbpip) 165 5@@5,53 B@enﬁp ci.ﬁ&qrg}c se%ent%?raerex&sed and

cleansed of fat and adhering tissue. Vessels are then cut into individual ring segments (2-3 mm

in width) and suspended from a force-displacement transducer in a tissue bath. Ring segments
are bathed at 37 °C in a bicarbonate-buffered, Krebs-Henseleit (K-H) solution of the following
composition (mM): NaCl 118; KCl 4.6; NaHCO; 27.2; KHoPO4 1.2; MgS04 1.2; CaCl; 1.75;
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Backx PH, Marb'an E. Crc Res. 1995;76: 1036-1048).
Rats (Sprague-Daw ey, 250-300g) are wused in these
wexpEriosent s. The rats are anesthetized with PCT/US2007/006710
pent obarbital (100 ng/kg) via intra- abdom nal
i njection, the heart exposed by m d-sternotony,
rapidly excised and placed in a dissection dish. The
aorta is cannul ated and the heart perfused retrograde
((15 MM mn) with dissecting Krebs-Henseleit (H K)
solution equilibrated wth 95% 02 and 5% CO2. The

bSRESLd BhcKsd 5Okt perfused contimomaty with Citg O2/SECC0IEYe No- A
Na,EDTA DIREGHA gﬁlcﬁsqé'ilfg ?laﬁa 2

1 1.2, ucose 1
passive laadbf2, SistAPPHAG & @lhgg&ﬁ?%&?‘}ﬁ ﬁ‘gé t"éﬁl%‘mﬁfg at %ﬁ%@%‘?@’.ﬂ%@‘ the

imefis, eL BF M8 ekBdrirdefd) indbidtierin-aeatbd cimgtsbgments are
experim gﬁ?a{\}]e?] r%rlmg]% of ct hegheart are di ssected and

depolarizEd witheChETonmdi te detsrming s marimal copiigeale apaptyfhihg vessel

i Syperiusg Lid: A iate. Félubs&quiety) rianents,
R s e B .
vessels afd sbRExansllpEorttinetad (58Yecaf IEbrespense) Ml phepyjephrine (PE,

- cal § AN oSk I hi€ertiops&isi O production.
107w, SRR oA f B B B TR O g SR o
After tenSRATIN EpHehnpachdscrpateey, anigohid slonaijng eompripds gre 2 ded

expressed in . m.lli e e&a.mllimeter of
cumulatiyglyde -ﬂ%"e‘é‘is?gwﬁlth g?%#ecga(?%geﬁglﬁé 1ﬁ(gejtggtr i s measured by
| aser diffraction. Restin% sarconmere length is set a
1

{ at .
2. 30138] 30with mendghonain behuiliene o fiefermige fhepfiesfs of nitroxyl donating
LA a2l Cah S LS L hehédreRusdes] Developed
compont G A BB S e st D
force an& intflcellulh Ol ciuBacdadbeaheatured ih386tralGeylagtfroam normaj g liseased (i-e.
F

rats it iy heer e B CF QAP GPBIIS) e A ot s oae dgpp s

Backx P?f' 1abkRve @iﬁcoge%pl?m?cﬁmomgm?). Raitsh@Slm\#gyieeDamlgm 250-300g) are
via gap junctions). e tip of the - I
used in el heBnians. 180 s pecenesbe R Ropish Soe Pk lop “ggr{%g% i
abdomi%?nj[e%ﬁfﬂ, RSl eapd extphﬁed?iﬁ!id-@lﬂlﬁldmﬂ l?abicﬁe}d exgised aI@Cleﬂd ina
. er a successtu I_pal enen | a upe i . .
dissectiaredlishi Fhawenrtasisicapmulated apd e léfiaﬂé’eﬁ{?ﬁ%cf {?g‘i"%a.%ERn %5 ffifihin) with

dissectiﬁg“fnc_rrf?t%t-}lex?sffleg% (i%ﬁdg AolufioR 2§ SRBrASN With586 D ahd5% €9;. The

ur a- orescence 1 s_neasur v, € it

dissecting K3BGohribn3s comppsad) afdrdy ¥aCl liQQhNaf’gxg&q’ K&l ™MgCL 12

0 by 52 FTEERWE $ordokhfs MR, HH 736-7.45 at room
glu""sealbo %/?%ﬂ (%('fs’p?nllacgérj’g i%s cg?ﬁgg?‘&god andmgi-%i ti }z)ed@Ryan_odi ne 4
tempere/(&%r-eQZ l@fg@)u&&?bcﬁlﬂnedmb ftlee rlshte@@‘}ﬂﬁ? af the é’@f"]ft\?éq qiggpoted an

ter n o Xxposur,e 1o ] rHO 1 K-H soluti
e srgreshoy i S SHRRSHES g3t e kd SHlrmat 1t sohution
(KCL, 535880 Bral@)or Sl 0mlsaln gl dtineulaed ok 05 1Bz. Diguarsioas of B rgpscles are

extracel lular calcium.(0.5:20 . . ' £40, resolution
measurgd withey sadbREPTACOFYE R {‘\%r&?é‘}aét"ﬁ e ‘Pi@-"{é%‘g@&rﬁ.b‘% (340, re
~10 pnBi. seases or conditions inplicating

I'schem a/reperfusion. [0141] In vitro nodels can al so

be used to_determ ne the.abjli . d in milli

comdBliltls TISE 13 BEFUFRET E1IF ¢ %&r%ér! gg{ls,(ﬁg%/re%ﬁ?hg%ddllsg Fprossed T
newtor@%e?&’q\gﬁ‘t@ nﬁﬂﬁ@éteﬁﬂﬂr@e{s—siebﬁoﬁiﬂufiﬁao ﬁmnmegp‘ leggthdﬁ g@%ed by laser
difﬁacgq;n.?dipﬁgﬁgg :sgqrég{ggn?e_ lleggtLIiQ getla% 55%'3.?6 r;,u?rp%gcodjg O thk "BkPérYments.

[0140] Intracellular calcium is measured using the free acid form of fura-2 as

described in previous studies (Gao et al., 1994; Backx et al., 1995; Gao et al., 1998). Fura-2
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Exanple 7. Use of in vivo and/or ex vivo nodels to
determ ne the ability of conpounds of the invention
woOaodrresit7s pr event and/ or del ay the onset and/ oPCThS2007/006710

devel opment of a disease or condition responsive to

yl therapy. a. Cardi ovascul ar di seases or conditions.
[0142] In vivo nodel s of cardi ovascul ar di sease can

al so be used to determne the ability of any of the
conpounds descri bed herein to treat, prevent and/or

del ay the onset and/or the developnent of a

potassmn{:?arltdi% QYiRRfibiedled! dbr&@ﬂ&&etﬂfallgdmdl dnecmlhandaﬂownd itey pmgfl throughout
exenpl ary ani mal

the wholq;tggs,qlq: féa 2pR D‘&WUOP@ELZQUP of @}e\ﬁ]jec olglg ‘{6\6/ ggﬁg ﬂﬁ §1a.tr}e];er) is filled
with ﬁua&bstaﬁ'(g%gl\/fﬁﬂaha the fé‘rﬁdiﬁﬂ%)‘ of Wctmdﬂ’pmsrfdlednwh 80 mM KCl Aftera

'n a control

nor mal )
successfut tmpalement inito aggm:qrﬁ@g}g,c rﬁn@.aategl%qsgg mergerpolanzmg current
of 5-10 gggés%alchxgh%m N4 § ¢hih OFuB ONEHT1 G0 sdeROP thymeasueed by exciting

SI'S ‘an anpllng as preV|ousI

at 380 anfl Pgat)mtm Flioresddpp light is gollqyte Sdeqm ya Hpotc}/qqglfﬁrleréuge The
output otjlilglggomlﬁ%pief is ollF Otgc(l: a&?ﬁ*‘gﬂ%&ehl Ry&odﬁe %IFG)ELM)QS uddd tRenable .
steady—st&fe%ﬂﬂanﬁmmrr ISmamsafesposire 1o mo¢1§¢,td1 o0t }e(yplé of tetanizations

are 1nduc§e Ibf’legyc,( %%S is%{’gd%yg 5! 1@9#&%&3@“&5@1@5 anfh 1988 08l d@racellular

pressures and sanplkn
calcium @PA9BIASH. Andapalisents aflpdfOr@a At i@9d Fenperature (20-22°C).
&1/ US2007/ 006710 sonon1croneters (anteriorposterior,

sept al -I at er al measurczlﬁshort I.s_di mensions, a

b. Diseayes @t eapfikions HEPHRFEPE s} 'ﬁ’ba/f%e l & ior vena cave

facilitated pre-1load nanlpulatlons for

pr ges4aie- Irﬁ\}z&blmﬂelsacml %YS! lse usegdite detgrminejhe ph]é\t)[ efapy of the

ar e, paced on o dRRitie devel tof a
compoulgﬁsaq’eé %eﬁidlilq{gm tp%ﬁ {‘/CVﬁ{lr 1 él?gp c*e%@%ﬁ%&% e deévelopmen

1 nked to a
discase &%ﬁaﬁﬁﬁt 1rr%ﬁﬁ:ﬁﬁﬁé< Bthdémialrapkrfsiosipiuy paen mefividpel ac
| ure. fter 10 days of recovery, animals are

E leva! uatfe_d at basel | nezvosI ”Hélsrt!;‘w%% Qh .ﬁlht f doddhpounds of the
_ﬁ@BB%#&ﬁﬁ¥}——F£§§l¥€giﬁﬁ%¥——%basurenen |nc 1] e consci ous

1nvent10HQ8‘ﬁ@¥'P Arhvenf SeD6ddIgsthe @hsetandioathe da il f p disga
t he |nvent|on are adn1n|strated to a

Wéﬂéﬂ&%@@% the dose of 1-5 p.g/kg/mn and

the resulting cardiovascul ar data is obtained. [0145]
a. CardiRORAR4F Bkéd3Bs bhadnditiemsnpound of the invention
i nproves cardiac henodynamcs in hearts with

g g 2 ?118 ht v %& %ﬁzlgl rt’ll{acgeﬂ% @E éa?&mggﬁmaf HL&@%eqaﬂta@&%éuééﬁ @@ Hetermine the

congestive heart failure is &
ability df"h‘ﬁz W@h@&oﬁlﬁ@\h’m alesmg)ed Defrid mﬂraatspmgngnd@g delgy thsopset and/or

the devgopmgpb%ﬁs g Car X)Ivggc‘% %Iéild s‘%ggﬁ%rbﬁ%dgtgﬂ]tlﬁr ’ma;wdulélp %@éxen{ﬁlary animal
model Mﬁﬂeﬁidase fs.deGeribddaselava, P. R ; Kass, D, _ A
Paol occi, N. Circ. Res. 96(2): 2004) Brlefly, end-

d|a ressur L 4
M‘*Sb orI?foéY? ﬁﬁxglovggcggarr%?g?{gn en@gﬁ?ﬁiﬁﬁ&éﬁ}q d688Kémpoun
may be@@é@fsm&yﬁﬁd €ordrdl (semial) &P Trerstudyhiacondgetethin adwitdes feg)xmongrel
of ()

(male) dogs chronically instrumented for conscious hemodynamic analysis and blood sampling,
as previously described (Katori, T.; Hoover, D. B.; Ardell, J. L.; Helm, R. H.; Belardi, D. F.;
Tocchetti, C. G.; Forfia, P. R.; Kass, D. A.; Paolocci, N. Circ. Res. 96(2): 2004).
Micromanometer transducers in the left ventricle provide pressure, while right atrial and

descending aortic catheters provide fluid-pressures and sampling conduits. Endocardial
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baseline, they are deened ready for congestive heart

failure studies. [0146] The val ues for test conpounds
wane7abeidsned after 15 min continuous i.v. inPdsiusSz07/006710

(2.5 or 1.25 g/kg/mn) in control and heart failure

preparations, respectively, both in the absence and

in the presence of volune restoration. For conparison

the sane henodynanic neasurenments are obtained with

AS in heart failure preparations. b. D seases or

conditions inplicating ischem a/reperfusion. [0147]

ostePior, sSpALIBLEAT) Mﬁﬂﬁ%ort-wmdlalmloba a pneumatic
sonomlcro%etéxls (gntgﬁtg : rr% : grt hg D et a

occluder miewst ihodufehior ¥enp Q%’etf?"é]étlatedﬂ?rﬁ veart mﬁ%‘@}l o fcg}})q%%ﬂfédx%lauon
analysis. lg ﬁ%h{ g)%émﬁpfiﬁ%gﬁl\égé@mﬁtng%ft aftiuihh S@dS@ofter pair is placed on the

catl I schem a/ reperfusion i E)J g dlac failure.
right ventﬁBle fraechvall tiukéed toﬂmpmnpﬂltaqayergg(qultg idysg &ppig pacing-car

i al reper i € 5inR8 ¢hRBMOIMA Witk diBpl pacing
After 10 ‘Wé(?é’ WCQFS?P?%%a %1?0‘1% ouseeg ailt %aéléﬁgnt i cal }?ages and
(120-160 %bhqueréamemﬁtsnmm@conmes hanqdma@tlaﬁwém%&gﬁf“dlac

di et ad I|b|tum Each animal is anesthetized with 1
mechamc§/ kg uret hane .p. 10 min after heparin (2, 500 U,
.m) treat rrent The chest is opened, and the art ! Sldo at
r a[mduy Cﬁﬁn;\tﬁnﬂ@ﬁfﬂm(is\lemopm ugnwn%maohe LS do8
placed in ice d buf.fer Viied
the dose ‘Pfébl5 Aedke/pun aﬂé g‘?et ?Séilgg &Y g(lcv% é‘%ﬁ%}o@dgéjlspe rf Eg(lg on
apparatus and retrogradely perfused w th oxygenated
bujdias] s ahethdmytratibn Hat €cofipeund ofithegnygraion BPrQNFS GRIRC

as _previ ousl descr i be baseli
hemodynggHeshidy }}elags ith %ﬂ} g%ﬁxlc i gial:cq'gFﬁ{mQIprotocﬁs fiadkr baseline
conch’cloxgr @&Yé@sm@héd?gﬁ@l%ﬂe iﬂ&@c&icb& eyitandlypaging (G lerern x'3 Wagks3240 bpm x 1
hys

.,  280: H2823- P 0 ! )
week), a$ BGWFﬂqserd@fﬁéﬂE%@(?tﬂla{ oggr &15 rl%ll 74l Ofim 8. ﬁ Belardi,

pitric  oxid

37D.F. af‘ REHOEY .1 Eoiir, ﬁqmmss ﬂ)lt&ElPaabccnpNeCEmr Res. 96(2): 2004)
rosyll atioh," Am J. Phy3| ol

, 279:, HL
Briefly, éﬂﬂ@@gstolme$$1@9m%+r¢§/%%8 ReISWEL Y ee??y t°r‘8§’<’9§°n§tfa‘llm o
{ Bk tr@s rﬁ@ﬁP nidré mnczat andrdprmm,ax oF >50%
progessbo&%%rg%&%\rygss%%&o 50 A constant
baselinepthepard depmesk rea@?/ﬁm‘coﬂh@m@ 59\?111 Faé]tuée #9%Spl i ed by
means of one of two perfusion punps (Teruno, Tokyo,
Ja ﬁ_ﬁﬁ%}u S ‘glg leu@Q fcmtest SYpBEIR1sER BBRIRA dfer fl Beniagonfiguous i.v.

ug applications are perforned b%/ SWi t chj. N9y both in
1nfu51onf(2(5mnt h25 p.g&kg/mgé mgmta@lmmdéxegqgﬁpgp:e BrgReatiogs1gapec ively,

f the oth ARG rifért) $he same hemodynamic
the abse(‘ﬁ‘? 't“?‘g%’yﬁ?‘e PHGIRRYS ngvoé%%ggﬂsg%?ﬁ%? ssolved in a vehicle
measuredherfls SRUbRMThERWithN I fxhdat fatleredueparations: nal

concentration |n the heart. A small hole in the |eft
. ventricu i Qbn.the thebesian
b. Diseqseyp @y © d'a%ns SR hca}l&‘?%ﬁ%rl dﬁ 8%4 i

IIoon is placed into
the left ventrlcle and connected to

. el epiGiraibreve mddsts qfeac@pmiqofgepﬂﬁlﬁlep pav, alspbespd jo determine the
ability %;%ﬁ%éé‘ﬁ}{gg%n% HaRatRrdh o BEAChIVER! anorm&[a@rdhabnset and/or

I'n a terrperature contr
the devélopiiteat of Bdis€ase.or @on@nan ymplieatingdsd Eﬁ?xém('l@j,g}'y in an
d corona flow are described below.
o A o AP g

respectively, both placed al ong_the perfusi c{] k
Lef {0148] Male Wistar rats are housed in identical cages an allowed access to tap

water and a standard rodent diet ad libitum. Each animal is anesthetized with 1 g/kg urethane
i.p. 10 min after heparin (2,500 U, i.m.) treatment. The chest is opened, and the heart is rapidly
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ventricul ar pressure, coronary flow and coronary

perfusion pressure are recorded using a TEAC R-71
woeowrider7s digitized at 1000 Hz and anal yzed oPETUS2®7/006710

with DataQ I nstrunents/ CODAS software, which allow

quantification of the maxi numrate of increase of LVP

during systole (dP/dtnmax). [0149] Hearts are perfused

wi th Krebs-Henseleit solution gassed with 95% 02 and

5% C02 of the follow ng conposition: 17.7 nmM sodi um

bi carbonate, 127 MM NaCd, 5.1 nM KC, 1.5 nM CaCl2,

i M Mo Dusibd saiMish shdrveiphed depptedmenbentts\aig ditaghed to 2
excised, %%‘%%lel}él docai ne. fmé%ﬂ Ex %i ?rent at Co oun{j .bn'gp§7oc The
perfusionrappatsty andoAGPE-eAFY FETMERSEMIER S BERTEL OIRESPR RS C
hearts aregl:nlgt?léxp%rg\?\g 39 Pre[v@&éf-;] A8 d IERUsBIIdPEDAIQEBL450 tiembolite of

o stabilize for 30 mn, and b%%?' id(r/]v?)h ]
arachidorriapeiﬂ&herﬁgt_eab_mdw&i;ﬁnﬂeeq-yfg%p |u%trq:pd<|: Sﬁﬁ?ty sl Bhysiol., .
230:H28$:?%1:%%§22%@ M P&%]%%ﬁo%[a@&l. GNP Gndashdk@Tho& OIS eEfBtts of nitric

mn stabilization, hearts )
oxide and padaphyriEsongredoteotidrele fof nittosyletiend it/ gp,hgﬂﬁg,?i@namsz-

subj ected to 30.ni.n - . ' : Wbl WMeE) t h
snoss CROb ik #0rTh PR RIS pisimed oot o reach
a typical cBRafHdraBid] pitksurat 870 aimiths /eenstantipioRABHH gfj1Q¢p of the flow

. the begi nni ng of e ischemc j t . L
e s e o S o it b GHRL BBE CR A0 g5 Yo 0

amr

1 ONn. ]
syringe doRAn&ctE@ W thelaofid¢tmnalac Dpwy ipiedtions dre pgtfbgpec; by switching from the

additional 29 min after stapilization Treafed, : 1
syringe eonéaining bubr long to e yRpee 8€ §oRE .pél.%l rb P n’aPQ fftlg (itroxy

donatin Wﬁ?ﬁiﬁ%lved fla a&gi)n:.lé a?h cgiiéd&:nfraﬁbxf) }I\QEI tdi)gheajei'@echﬁnal
uffer wash-out period). n.a ear c
concentiation isfhehgad Arsnalhalp %@L g?Jﬁ V%EH&%W Hé‘ﬁP b3 bty the

thebesiagmwé%ﬁ? fa?oﬁ%ﬂgc}fl&ﬁ’&r BaloA s plAsed Bed tHeddftiveatricle and connected to
preparat |

ns may deteriorate over tine yhj cal | .
an electmirtanom2ie2 for tecardieg pLisfiogntricuii PF??-SWC&VV(&{}T g%‘? g%ar?ésare electrically
ligy L FoIédd e bdp €3 Bf € §ofsronary
pcsa st 5 0 0t o amey

perfusion gn heart eter and
perfusiop@réssnre(RP) aad dormmari Sewnr oniipred voiihaseqopgslgcgomanom

0154] .Assessnent i bR ﬁHllﬁJg"tﬁE‘ erf@siOWliae.Left
an ele‘“{qli‘éa%‘?%??ﬁﬁw %Ig}\i/%& rg? egﬁﬁ@&f, the vol ume of Pthe o TEAC
ventriculdtfréssuin tojonatyaflowant corenary prtfusianepressyirg are recorded using a

end-di_astoljc f 10 kLl | . ents/CODAS
R-71 regqraff, A tgsd A @gﬁi}%d‘fn]daasn & g% P F@?ﬁ“ a: ﬂg%g%hﬁ%% cIflsmgﬁpr a,
softwar@nwhitR bRowtquahtificatRerdfissmsxinguh mate séirgireasg@f & VP during systole
proteins influence nitric oxide synthase IIl activity
(dP/dtmghd protein levels in rat hearts,” J. Cdin. Invest.,
101:1424- 31 (1998). Changes in devel oped LVP, dP/dtmax_. d
and [¢129] e Haglisasé périficsed wathigrabsdirnselelysotution|gagsed with 95% O an
protocol are continuou ' : | f Q€aCl, 5.1 mM
5% COBet MR NEEAREPogISt b( P R el e e e > =M
Kcl, 1.8miheadischesinMpdrChdl hnM dugluegse sepplswhated ovith 5 pg/mL lidocaine.
conditions is used as an index of the extent of

co m[&las%t] u rbexp%%\rlneén% rf?or}rtlpm&{a%(.i TR ni{rgfﬁvcﬁ;n)f)r%e diluted in buffer

immediately prior to use.

s
-

[0151] Experimental Protocols. Hearts are allowed to stabilize for 30 min, and
baseline parameters are recorded. Typically, coronary flow is adjusted within the first 10 min
and kept constant from thereon. After 30 min stabilization, hearts are randomly assigned to one

of the treatment groups, and subjected to 30 min global, no-flow ischemia, followed by 30 min
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devel oped LVP and dP/dtmax during reperfusion is
conpared with respective pre-ischemc values. [0155]
wégswsement of myocardial injury. Enzyne rel eaBeTiUS2@7/006710
nmeasure of severe nyocardial injury that has yet to
progress to irreversible cell injury. Sanples of
coronary effluent (2 nL) are wwthdrawn with a
catheter inserted into the right ventricle via the
pul ronary artery. Sanples are taken i medi ately
before ischema and at 3, 6, 10, 20 and Sofe!rann gf ) . 4 and
' 4OHe hekeas etdppedaatha beginaingofahe ghbérypic period an
Ofreperﬁ%@ggm'?ﬁ&g Ber gneyer & Ela)gr nt, "Methods of Enzymatic
restarted #eaithesthixd'mipgits frepPrEWsiN-(1974) . Data are expressed as
cunul ative values for the entire reflow period. )
[ Oslﬁ%] Them® fnocp@%rﬁ%ﬁ ghdi aiablarfﬁﬁidaviﬂw fbuffa foy eu addirignal 29 min
i Nj , determ ne y LDH release,, infarct :
after stabilizabom Tseaisdearts are SKPORALP p ALFH oNgT i Ll el Spfientration

up L9 260 NGB BEEL/WRAE pREIAIS2007/ 006710
for about?@r%l?lfefﬂﬁggg%? alglach heart is r ap|PdI y renoved fromthe
perfusi on apparatus, and the LV dissecte

ci (83T el all hgartsspacingis spependsd A ignﬁﬁtﬁg 6srchgrtn?a e fted 3

I'ncubat i on
i ' 94 $ RbltdaaRipreirhtichsithayedétetiompnven time
minutes ﬁ%lo%r%rgﬁgﬁﬁgﬂ A preplr

P A IR AL O N XS
mhﬁmiz%@?el’ft%gtg %&c@f%f %gg:ggétﬁ%oi& ghxlfﬁéioﬁ offh@srt phidbimanke pahd consistently

1999), unstained necrotic
with othdrirssares. i S separated fromthe stained viable tissue.

The areas of viable and necrotic tissue are carefully

Se‘fﬁs‘?ﬁe )cantk o BECARAEERE fRRESK.VES owain ths nradmalvdeveloped LVP,
of e’ origrn of the hearts. The “Einﬁ% of tg§ mm H
the volume of tid intrarvéntrismlardetoen is adjusiqdee anendrlipstolis LYK 9dg g

e NG pifiNG ReeL oL { 6 s@SradafEHRRA ¢tale“Rdrtussis toxXin-
during “}eosttaal?ﬂtl?ag‘ro R?gﬁ%l’r ﬁ?scﬁgﬁglﬁe%i. | 01’5S7?r.abat a mey be oo s
sensitivefﬁ@lliiir@téhﬁdnﬂlﬁer&b aftristoxide syntiaboHE agiingty %I?i gxﬂé}m ev;nlf in rat hearts,

n. Investo 1OE NERLERO) | 00p | @¥/aDQSdndRE ebd-diastolic
J. Clin. @é’%’l’s%g}lgﬁ%ﬁé?g?%séﬁ%qg% Llﬁrg%;eg | nll'ggl it é‘]a%{nt 0 ©
value in_@@éeﬁﬂ:{ﬁ the I/tRh@rtoﬁhd'ol hie}tohﬁnw?xsbi g?mtm%t Fog égfeé@csg;wp‘é:n the end-
) ~invention to treat, even nd/ o S&chemi
ot DU o o e S Al M A e v
conditiogg %g%ga ie:lgﬁngﬂl}]egi dﬂége( ﬁtgﬁitgrcﬁggzqt&&ﬁplopme@g Mfém,&al imyvery of
unds descrl er ei . _ .
dovelops LV ArE A Him BIr PRI S Q&Om%e%o‘%’ﬁii‘ ROpeiveis fichemic
values. L F€at, prevent and/ or delay the onset and/or the
“devel opnent of a disease or condition responsive to
ni troxyl therapy. Sfandar t ho n f £
heBBSH] | AP ERE S8 Yo B g o moabure of severe
myocarafépixﬁ&?,sthw Hab yéﬂﬁ'br_a%ﬁ'bésﬁ&ﬁevﬂlsiblc cabinfurynSamplek ofeoronary
. congesfive heart fai

. . ure, are enrolled i . . I
effluent (@I rek haveWithdraywp Ayitha e e ﬁ“é%‘%ﬁ%‘&h }?’ﬁéﬁ%&g?y‘é’{/‘ﬁgﬁ’% éhf’ pulmonary
artery. Qﬁ-ﬁ’é@s b reSthYinfthe@atcheparnit ivcicnga ahé achg)a0n2@ and 3¢ hen of

rnvention in standar pr ot,ocsgylf a Tiltgen a}fhase Irl& Bernt, “Methods
reperfusionJLBHutklease isanersrosed PEDAPTOY PERPTIOPE BY HELEBRYY St rmed
of EnZ};IgatgceAge{l%iQ,e Verlag Chemie (1974). Data are expressed as cumulative values for the

entire reflow period.

[0156] To corroborate the data relative to myocardial injury, determined by LDH

release, infarct areas are also assessed in a blinded fashion. At the end of the course (30 min
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the efficacy of the conpounds using standard

protocols. [0159] Al though the foregoing invention has
woeer/idesri bed in some detail by way of il uBCTasR@m006710

and exanpl e for purposes of clarity of understanding,

it is apparent to those skilled in the art that

certain mnor changes and nodifications wll be

practiced. Therefore, the description and exanpl es

shoul d not be construed as Iimting the scope of the

invention. [0160] Al references, publications,

1e erfus@ﬁ)t 8tSheastNld rﬁﬁ&l@ﬁ%m@pm froai ﬂl@@)‘érfdt.l&ﬁ |ap§ﬁdtush@{(ﬁﬂhe LA @issected
P
ereby |ncorporate é referenceln 5he|r entlre

into 2-3 pm g esytizbsises ng 66 erRET IRQURANAD & 3 - ]}n%ﬁl% solution of
nitro blué:R %W%gé’iﬂgn o ﬁ&%h’:lﬁfﬁ_ﬂ_ﬂ:e@ aéQgéscnu:& in M'a| dt 'a) ‘QD'\Fﬁds}& effe&18 of nitric

oxide and pitpxpl o@po@zscmntcpggyog@r@ghnyurw ’)Pr(om I)Iatl atrag. Rqi.,§6114617-14622
(1999), \!81‘%%% nec%:@il 'Hs%ué s sla{)zgafel:i e s‘%al%@ébgﬁss{lé "l‘he argls%f viable

RB1b wher el n:
and necréfic @Bup sre-farefully lsgparate Hye@érmdsmh%nt Qbﬁ%mdr whe rlSenot aware of the
origin 015J tged Eé’a?@dfﬂ{ +&¥1 37 ok‘ B{ ergs%{‘ot{ Fang - €C tlc %sse&dis k?hé'ﬂ termmed and
ihdependent 'y eger trom "t I's an Intege
the necr(ftfccmas@ ekpreSsedhasi e’Spememdlgeyif total mfbwmmladnasskyl Zis
an electron wthdrawi ng group; R3, R4, R5, R6 and R7

g; ‘f?}g’bﬁ Zlﬁgﬂg %BJ Be 5?1%5 SEEH stdRAbh e HERURICH A0 FNOV A ollowed by

the Bonferroni correction for post hoc t tests.

Example 8. Use of human clinical trials to determine the ability to combination therapies of the

invention to treat. prevent and/or delay the onset and/or the development of a disease or

condition responsive to nitroxyl therapy.

[0158] If desired, any of the compounds described herein can also be tested in
humans to determine the ability of the compound to treat, prevent and/or delay the onset and/or
the development of a disease or condition responsive to nitroxyl therapy. Standard methods can
be used for these clinical trials. In one exemplary method, subjects with such a disease or
condition, such as congestive heart failure, are enrolled in a tolerability, pharmacokinetics and
pharmacodynamics phase I study of a therapy using the compounds of the invention in standard
protocols. Then a phase II, double-blind randomized controlled trial is performed to determine

the efficacy of the compounds using standard protocols.

[0159] Although the foregoing invention has been described in some detail by way
of illustration and example for purposes of clarity of understanding, it is apparent to those skilled
in the art that certain minor changes and modifications will be practiced. Therefore, the

description and examples should not be construed as limiting the scope of the invention.

[0160] All references, publications, patents, and patent applications disclosed '

herein are hereby incorporated by reference in their entirety.
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al kyl sul fonyl, N-hydroxyl sul fonam dyl, perhal oal kyl,

nitro, aryl, cyano, al koxy, perhal oal koxy, al kyl,
weubstioeuas ed aryl oxy, al kyl sul fanyl, al kyl sul f PayiuS2007/006710

het erocycl oal kyl , substituted heterocycloal kyl,

di al kyl am no, cycl oal koxy, cycl oal kyl sul fanyl,

aryl sul fanyl and arylsulfinyl, provided that: 69 WD

2007/ 109175 PCT/ US2007/ 006710 (1) at |east one of R3,

R4, R5, R6 and R7 is other than H, (2) at |east one of

R3, R4, R5, R6 and R7 is other than halo; (3) when R3,

R4, R6 and R7 are H, R5 gqgapier than halo, nitro,

cyano, al kyl or alkoxy 4) when one of R3 or R7 is

hal o and the R3 or R7 that is nzﬁ Rﬁgf Hiv# and one of
CRimdr R6 Ascompaynged theiorruladD. R), ot halo is

H R5 is other than halo; (5 when R3, R7 and R5 are H

and onegsof R4 @nd R6 is H, the R4 or R6 that is not H

i s ot her\t han/N-hydroxysul f onami dyl haIQ kyio or R1

nitro; a, §%and R6 arehmﬁ;ﬁg‘ ﬁd and

R7 ig-_H hat i's not iB thé\r 't1'17:\L

nitro or . (’ﬂ) n_R3 and R7Q% e,HN ltro S

and one of RA and©oR6 i §TH" the R4 Xr is Aot H

i s otheg: than ®alo; (8) when R4 an aJE pitro and

R3 and R7 are (¢j§, R5 is other than dlalkylan1n@D (9)

when R4 and R6 are Hand R3 and R7 are alkyl, R5 is

ot her than glkyl and (10) when R3 and R7 are H and R4

and R6 arg E?kg R5 '% ot her than dial kyl am np; ?ﬁch

N

R8 and pengent |y sel ect ed fron1thg_g_gug
conS|stng of d\kylsulfonyl / \
N—hydroxyT&yifon dylo—pﬁrhaloalkyl ni tz o, yl, o—FR?
cyano, aj bxy, per hal oal koxy, al kyl, substituted
aryl oxy, al’kyl syithanyl , alkylsulflnyl, avy
het er ocycl oal kyl substit ut ed het er ocycl oal kyl ,
di al kyl am no, NH2 OH, C(OOH C(O Qal kyl,

whereinNHC( O) al kyl C( O) (]—| C(O NH2, NHC(O al kyl C(O) al kyl ,
NHC( O) al kenyl C(O) OH, NHC( O) NH2, Qal kyl C(O) Gal kyl ,
RHEED) al kyl , C(=N-OH) NH2, cycl oal koxy,

cycl oal kyl sul fanyl, arylsulfanyl, and arylsulfinyl; A

S. 3. C | kyl ocycl oal kyl, aronatic or

1831 %@%ﬁ%ﬁ{e‘cemg @bnt aining ring noieties QL @,
@B and 4, which aretakento ether with V and Wto
mMﬂmamd%peﬂamly&ndytﬁg%ﬁkv ot er ocycl oal kyl ,
aromatic or heteroaromatic ring containing ring

noi efies. 11$%n e dBroni0ite B, are taken toget her
W{‘?e]{’taﬁe:“‘%%er? Wio for“’?’n ring B. 70 WD 2007/ 109175

PCT/ US2007/ 006710
y is an integer from 0 to 3;

T is an alkyl or substituted alkyl;

Z is an electron withdrawing group;

R3, RY RS, RS and R’ are independently selected from the group consisting of H, halo,
alkylsulfonyl, N-hydroxylsulfonamidyl, perhaloalkyl, nitro, aryl, cyano, alkoxy, perhaloalkoxy,
alkyl, substituted aryloxy, alkylsulfanyl, alkylsulfinyl, heterocycloalkyl, substituted
heterocycloalkyl, dialkylamino, cycloalkoxy, cycloalkylsulfanyl, arylsulfanyl and arylsulfinyl,

provided that:
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V and Ware independently C, CH N or NR1O QL, @, @&,

A, &, B, Qrand B are independently selected from
woheo7goeap consisting of C, CH,, CH N, NR1O, POTAIS200F006710

provi ded that either (1) when rings A and B form

napht halene, x is an integer froml to 3 or y is an

integer from2 to 4 or RB is other than O or (2) at

| east one of Ql, @, B, 4, B, B, Qrand B is N,

NR, Oor S; Cis a heteroaromatic ring containing

r|ng noieties B, Q0 Q 1 Q12, Ql3and Ql4 that are

' nde@&ﬁﬁﬁét'dheﬁﬁ'l?CR@dﬁ Réand Rélsgnhmnhmhlsl sting of C
N, NR10, 0 and S, provided that at |east one

g{faﬁiqmof%iﬁ %&3@ ﬁ%ﬁlﬁ&h&%&ﬂ% 0 or S

phar rraceutl cally acceptable salt thereof. Claim2. The
CONPERehIRY Ré| RY dnd Rhere &1, R Roother Han bk, mitg, cYpie, alkyl or
compound of claim1, wherein each R8 and R9 is
[ ndeé’é‘ﬁ?ﬂbnt ly sel ected fromthe group consisting of

Br, SO2CH3, SO2NHCH, phenyl

gii%ermﬁgof r* <B1R7 1@hal€rand4hﬂB?|00§hék’q§t|1§) ;@t halo 1syH and one of
( oPh

pr Opgné’r gs%ﬁ; ?’%?‘H%Eé{t)?'cﬁ( E\%gg?go’ o p 1} nlg other than halo;

N-net hyl - pi perazi no, di methyl am no, peri dino
cycl Qmwuérpm’/,,wcaml Riben sl e arpﬁlé hipl athe Bnyr Ra thpt is not H

phenyl i.n . ai m Th 0 m 1,

wher &% 9 @%Mgﬁw&yf n?m?‘?‘?ﬁ Rédgfqlk?{ OPL&IOCI ai m 5

The conmpound of claim4 wherein t co ound i S q0f

f or mgspwhdd RATR’ amt R mﬁam}en@efﬁg%gpwfl; & |R et is not 1
than H Caim6, The cggpound of cl aim 4, vvhere| n the
con‘pdﬁﬁﬁ’ef aafm?ﬂgrpl&y la (1) and at |east one of R3

and R7 is an el ectron V\/lthdravvin grou Clal 6
conpquneheh RElaatiR Ayre HhBF é mitrota Eﬁq H%ﬁéehﬁ or R” that
formul a 4 R5, R6 and R7 are

i ndedéﬁﬂéﬁ‘??ﬂﬁépéa&%ao fromthe group consi stl ng of H,
hal o, al kyl sul fon 6y N- hydr og(yl sul,fonam dyl

per haisy alteyIR* amidiR ‘oare aityd andcBragisd yR is other than dialkylamino;
per hal oal koxy, al kyl, substituted aryloxy,

al kyl Sl f anyﬁa ﬁlﬁw&g@* fAd? andRY eFe0aNal RAliKyther than alkyl; and

substt 54 Heter ocycl oal kyl, di al kyl am no,

cycl oal koxy, kyl sul fapyl aryl sul f a . o
ar yl s(llohiwheh, R%apd\% oGS | 35l REqHeURss Eyf’d%‘}efgﬂan dialkylamino;
provided that (1) at |east one of R3, R4, R5, R6 and

%h h@’fls M&Eedﬂenﬂ? )sel@étedi ﬁ@&t fhengons coBisting,of hR, alkylsulfonyl,
I's ot :

er than_ F; when R4.. R6
N—hydr@(}ésul-fonmld)é prrhalpalih Ritpo, a@r c;gpo zfﬁ??’ ei‘hadﬁllﬁl% By, -
étekSe dubetifeBeddretdReycloalky.
subsththJ%ylo%‘» E@%ﬂlf%ﬁH fg}rr]lﬁﬁ(f)'%gl ?‘;i tek Rﬂ;}aﬂ% C}a s1c
dialkylddinoy NFB, @Ha@(oaompc@OqlgylHN%@)glk@fa YRR 5
e Ay M PO ST, o0

'S otherthan SO2 (3: finvi:
NHC(OaINOL (=N6PH)NH;, cycloalkoxy, cycloalkylsulfanyl, arylsul a_nyl and arylsulfinyl;

A is a cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic ring containing ring

moieties Q', Q% Q’ and Q*, which are taken together with V and W to form ring A;

B is a cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic ring containing ring

moieties Q°, Q%, Q7 and Q?, which are taken together with the V and W to form ring B;
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when R4, R5 and R6 are H and one of R3 and R7 is H,
the R3 or R7 that is not His other than NO2 or CH3;
wOZ)omertsR3 and R7 are HH R5 is NO2 and one oPCRAS20d/006710

R6 is H the R4 or R6 that is not His other than d;

(8) when R4 and R6 are nitro and R3 and R7 are H R5

is other than a Cl-Cs dial kylamno; (9) when R4 and

R6 are H and R3 and R7 are alkyl, RS is other than

CH3; and (10) when R3 and R7 are H and R4 and R6 are
nitro, R5 is other than a Cl-CS dial kyl am no. C aim 8.

Vgﬂ‘gﬁ%f%ﬁg‘geﬁ%?&g'@i Priln WRRe;n the conpound is of

Cl'ai'm 9. The conpound of claim1,

wherein the ¢ und is of the faormula ((J41). ' ‘gt
QU Qb N En 1 @ SFRdePS Telefre 'rjgoor%%%eug?gﬁ*v bnsisting of
C, CH cﬂ% HMERICHM P (r¥ided Blakbithdr k1) AheR kgl Aodnd® doranaphghalene, X
> =12 Nye i N vilvo mtroxyll l'evel s in an_ §ndividyal ‘(n @ﬁetdl ast one of
is an integdreitamnfl, to3he ynistangategemisens) gt erdfn 1otk ey Ct oF Phat e
ndi visdual 7.2 hydrexysyl f.@nani de that donates
Q. Q. Q; &r’&ybailﬂaa&% hlt)%)sf\lﬂ(%\iﬁgg’lségglfr%éondi tions or

a
pharmaceutical |y acceptabl e salt theyegf. & giam 122 14
Criet herafromatiaringgonisiina Hng mpighesdd) Qifd ﬁe [Tén 38?6 that are

) or., devel ' dick, 0N NS Oiaad S, ided
PR T U Ty e
that at le@goha B Q&rQHy Q' b Qlf QRandRdialN, NR nde @ ther eof an N

hydr oxysul f onani de t hat donates nitroxyl under

péY Sk ol 0gi ithons or a pharmaceutically
%c%?%‘taég’ﬁég‘?élogg?lﬁg é’of. 72 WD 2007/ 109175

PCT/ US2007/ 006710 dC ai m 13. %he nmet hod of claim12
onh phaeimmacendcalist arsertablgalt g ni stering to the

i ndi vi dual a conmpound of the fornmula: RB R7 ORl 08
Céﬂ-iéy/ QO riRlcép&ad oficldil 1, wheidMlis H5- | B A -1-S-N
(

\ R 11\ 4~/ . QS0Q~ 0 R4 R3 ROIX [R81 Y (1)

QI:aiIn%.ﬁ- gg Rﬂ"ll;\; cgm;%lﬁld%f% e&rlnl 1,/w}!1e(rei%1 elacth‘“I %h&RM\is Qﬁ@peghl-nﬂy
selected from the group consisting of CL, F, I, Br, SO,CH;, SO,NHOH, CF3, CH3,'N02, phenyl,
CN, OCHjs, OCF3, -Bu, O-iPr, 4-nitrophenyloxy (OPh4-NO), propane-2-thiyl (SCH(CHs)2),
propane-2-sulfinyl (S(O)CH(CHs)2), morpholino, N-methyl-piperazino, dimethylamino,
piperidino, cyclohexyloxy, cyclopentylsulfanyl, phenylsulfanyl and phenylsulfinyl.

Claim 4. The compound of claim 1, wherein the compound is of the formula (I).

Claim 5. The compound of claim 4 wherein the compound is of the formula (I) and

at least one of R® and R’ is other than H.

Claim 6. The compound of claim 4, wherein the compound is of the formula (I) and

at least one of R> and R’ is an electron withdrawing group.

Claim 7. The compound of claim 4, wherein the compound is of the formula (1) and
R?, R*, RS, R®and R7 are independently selected from the group consisting of H, halo,
alkylsulfonyl, N-hydroxylsulfonamidyl, perhaloalkyl, nitro, aryl, cyano, alkoxy, perhaloalkoxy,
alkyl, substituted aryloxy, alkylsulfanyl, alkylsulfinyl, heterocycloalkyl, substituted
heterocycloalkyl, dialkylamine, cycloalkoxy, cycloalkylsulfanyl, arylsulfanyl, and arylsulfinyl,
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Q12 0 OR2 ZI O._Rz "Rel b (IIl) (IV) wherein: R

isH RZis H mand n are independently an integer
wonremi109t7® 2; x and b are independently an i nPegaIS2007/006710

fromO to 4;, vy is an integer fromO to 3; T is an

al kyl or substituted alkyl; Zis an electron

W thdrawi ng group R3, R4, R5, R6 and R7 are

i ndependently selected fromthe group consisting of H,

hal o, al kyl sul fonyl, N hydroxyl sul fonam dyl ,

per hal oal kyl, nitro, aryl, cyano, al koxy,

prov1decplﬁﬁlfﬁcl|) ﬁﬁieﬁ@@he o’=ﬂli<3YR‘1 I§5UR§> bhd RY f%d)tﬁéryth%l‘];, (2) at Ieast one of R3, R4,
5 o6 sul fanyl, alk Iflp gt erocyel oal ky
R, R argh s e ot ki ) 9o RaoR ot e K iy ol fther than F, CI, Br, 1, NOy,

CN, CH3céflcd)@ﬁ k@l?SXNhen%l &§i3l®fllﬁq£ tﬂ‘ﬂﬂd the@YbrSi ﬂ‘lﬁpﬁéglo@@@ is H and one of

carylsu i n‘{:m ovi ded that at.|east one of N s
R*orR %Clmdﬁmg Rsthet 5@t Chist LR’ Bpihenthooe); (Bowhen R’ R’ and R® are
H and of(?éfﬁﬁcﬁ%oﬁ“‘ 8‘%%71%9 R* %?‘17%“ tﬁiﬁ fﬁ@ }Bﬁs dthed M&‘ éﬁ%t?ﬂ’i}’cﬂ or NO; (6)

sti tuyent ﬁ ter oc?/ .
when R*aRd rad RE aerwdmaxf d&( ri$ Hgthedh eni R thgt isinog H is other than NO,

or CHs; tvﬁﬁé\x} e HRAN ?\{1(824%1&/%1 ch’}g‘r %df:}?‘k ﬁ-}{ttﬁogﬁt BERS that is not

H is othdrahar 61;)(8) whbky!l * and RS et nmocandnétamddamm .Fc‘ i bthgr than a C,-Cs

aites =538 Tl e PR R ai 1Ry o PO R i 61 anc 10

when R3Wrﬂr1€ radEpenRéand RS Ge i, R RrothdRtBan £C;-CRialQBlamio.
&b, 6, Qrand B are independently selected fromthe
&LQuUR cons

{i of CH2 N NRE, 0 and
pr oV ded ttg? & P?}%nrd (%f)lalﬁ}nle’nw ei'rﬁlé‘sthi\c%rﬁaoﬁlﬁg roithe formula (1I).
napht hal ene, x is an integer froml to 3 or y is an
Glairefer f r Bhe ompouhdost dREm &, witdrein thé aom@Bbural is (0 theaformula (I1I).
| east one of Q, @, @B, A, B, @, Qrand B is N,

dr‘f% m)logt ’fg% Qo%ﬁilgndlgf‘c‘i%&af ‘Wﬁéxél&g)hé %&n&&%&ﬂé@f@%&onnula (V).

that are independently selected fromthe group
ame ldt | ngAonettod ofimodalgting| th\iR1Gvo Bitrprg] lsvelp m) ehded

s . IS
1nd1v1duk{1i%|\r|1§%g ’tllleg@tgff, tl%;r}ﬂet‘ﬂgd %mp%g a@ﬂms@nﬁg t@tk%qgglv%l
an N-hydroxysulfonamide that donates nitroxyl under physiological conditions or

a pharmaceutically acceptable salt thereof.

Claim 12. A method of treating, preventing or delaying the onset or
development of a disease or condition that is responsive to nitroxyl therapy,
comprising administering to an individual in need thereof an N-
hydroxysulfonamide that donates nitroxyl under physiological conditions or a

pharmaceutically acceptable salt thereof.
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R10 is H, alkyl, acyl or sulfonyl, or a
phar maceutically acceptable salt thereof. Caim 14.
woher7eeited of claim 13, wherein each R8 and RBCTAIS2007/006710
i ndependently selected fromthe group consisting of
hal o, al kyl sul fonyl, N hydroxyl sul fonam dyl,
per hal oal kyl, nitro, aryl, cyano, al koxy,
per hal oal koxy, al kyl, substituted aryl oxy,
al kyl sul fanyl, al kyl sulfinyl, heterocycl oal kyl,
substituted heterocycl oal kyl, dial kyl am no, NH2, OH,
CHid 3 C(RAGREHBE of i1 vihdi¥in@aOMIthodddpiiiés administering to
. . NHC( O al kyl C(O) al ktyl , NHC( O al kenyl C(O OH, NHC(O) NH2,
the indivighak § cepep RZW‘F REELE) al kyl, C(=N- OH) NH2,
cycl oal koxy, cycl oal kyl sul fanyl, aryl sul fanyl, and
aryl sul fRenyl . . gl ai m 15. A pharmaceuti cal conposition
conprising a gonpqynd of claiml and

8 Q1 [o) 1
phar maceug Q Fcegf%ble carriamﬁjg?ﬁwﬁﬁé5hﬁhﬂ /R
nmet het—ef c—wller ei n the di deas® o cenditSomN
IS a car¥y Ascullar disease or cor®djti oV 74 VO " \O———R"’
2007/ 109175 P&T/ U2007/D06710 d ai m/.Bf. Th&*net h8d of
claiml&* wher&n the di sease or ¢ Ltioh*gs acute

heart failurem d aim18. The nethod of clai M3,

wherein the di sease or condition inplicates
i schem a/regerfusjon injury. Caim19. AKkit

conpri si g a und 5f the claim1 and instrﬁctions
for use fh b;ggfﬂﬁeanﬁent of a disease or cond liﬁy(
that is gespop 1'1\“9 to\ni troxyl therapy. Cli(ai m ﬁo.

g O—R?

met hod of fre@atimg hed®TRailure conpri si
adninistéﬂing to an individual in need thereof a
conpound sel ect ednf rom t he group consi sting ofv)
2-fluoro-N hydroxybenzenesul f onam de;

wherein'z' chl or o- N- hydr oxybenzenesul f onam de; 2-brono- N-
‘hydr oxybenzenesul f onam de;

2-(trifluoromethyl)-N hydroxybenzenesul f onam de; 5-

R'hik 8kat hi ophene- 2- sul f ohydr oxai ni ¢ aci d;

2, 5-di chl or ot hi ophene- 3- sul f ohydroxam ¢ aci d; 4-

g?i?io-N-hydroxybenzenesulfonawide

% r’i f1 uor omet hyl ) - N- hydr oxybenzenesul f onai ni de; 4-

cyano- N- hydr oxybenzenesul f onam de; and

4 apd prage Npdependerill an ietager fiemPdriZde, or a

pharmaceutically acceptable salt thereof. 75

x and b are independently an integer from 0 to 4;
y is an integer from 0 to 3;

T is an alkyl or substituted alkyl;

Z is an electron withdrawing group;

R3, R* R®, R® and R’ are independently selected from the group consisting of H,
halo, alkylsulfonyl, N-hydroxylsulfonamidyl, perhaloalkyl, nitro, aryl, cyano,
alkoxy, perhaloalkoxy, alkyl, substituted aryloxy, alkylsulfanyl, alkylsulfinyl,
heterocycloalkyl, substituted heterocycloalkyl, dialkylamino, cycloalkoxy,
cycloalkylsulfanyl, arylsulfanyl and arylsulfinyl, provided that at least one of R},
R*, R’, R®and R’ is other than H;
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each R®and R’ is independently a substituent;

A is a cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic ring containing ring

moieties Q!, Q?, Q® and Q*, which are taken together with V and W to form ring A;

B is a cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic ring containing ring
moieties Q°, Q°, Q7 and Q¥, which are taken together with the V and W to form ring B;

V and W are independently C, CH, N or NR'%;

Ql, QZ, Q3 , Q4, Qs, Qﬁ, Q7and Q8 are independently selected from the group consisting of
C,CH,, CH, N, NR!® OandSs, provided that either (1) when rings A and B form naphthalene, x
is an integer from 1 to 3 or y is an integer from 2 to 4 or R® is other than Cl or (2) at least one of
Q', Q% Q% Q% Q°, Q%, Q"and Q¥is N, NR!%, O or §;

C is a heteroaromatic ring containing ring moieties Q°, Q"% Q", ", Q"and Q' that are
independently selected from the group consisting of C, CH,, CH, N, NR', O and S, provided
that at least one of Q°, Q'°, Q"', Q'?, Q%and Q"™is N, NR!®, O or S;

R!? is H, alkyl, acy! or sulfonyl,
or a pharmaceutically acceptable salt thereof.

Claim 14.  The method of claim 13, wherein each R® and R”is independently selected
from the group consisting of halo, alkylsulfonyl, N-hydroxylsulfonamidyl, perhaloalkyl, nitro,
aryl, cyano, alkoxy, perhaloalkoxy, alkyl, substituted aryloxy, alkylsulfanyl, alkylsulfinyl,
heterocycloalkyl, substituted heterocycloalkyl, dialkylamino, NH,, OH, C(O)OH, C(O)Oalkyl,
NHC(0)alkylC(O)OH, C(O)NHz, NHC(O)alkylC(O)alkyl, NHC(O)alkenylC(O)OH,
NHC(O)NH,, OalkylC(0)Oalkyl, NHC(O)alkyl, C(=N-OH)NH,, cycloalkoxy,
cycloalkylsulfanyl, arylsulfanyl, and arylsulfinyl. .

Claim 15. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

Claim 16. The method of claim 13, wherein the disease or condition is a

" cardiovascular disease or condition.
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Claim 17. The method of claim 16, wherein the disease or condition is acute heart

failure.

Claim 18. The method of claim 13, wherein the disease or condition implicates

ischemia/reperfusion injury.

Claim 19. A kit comprising a compound of the claim 1 and instructions for use in the

treatment of a disease or condition that is responsive to nitroxyl therapy.

Claim 20. A method of treating heart failure comprising administering to an
individual in need thereof a compound selected from the group consisting of: 2-fluoro-N-
hydroxybenzenesulfonamide; 2-chloro-N-hydroxybenzenesulfonamide; 2-bromo-N-
hydroxybenzenesulfonamide; 2-(trifluoromethyl)-N-hydroxybenzenesulfonamide; 5-
chlorathiophene-2-sulfohydroxainic acid; 2,5-dichlorothiophene-3-sulfohydroxamic acid; 4-
fluoro-N-hydroxybenzenesulfonamide; 4-(trifluoromethyl)-N-hydroxybenzenesulfonamide; 4-
cyano-N-hydroxybenzenesulfonamide; and 4-nitro-N-hydroxybenzenesulfonamide, or a |

pharmaceutically acceptable salt thereof.
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