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< {54) Title: PYRIDAZINONE ALDOSE REDUCTASE INHIBITORS

&N (57) Abstract: The present invention relates to novel pyridazinone compounds, phannacentical compositions comprising those com-
= pounds and to methods of using such compounds and compositions to inhibit aldose reductase, lower sorbitol levels and, thus, lower
fructose levels, andfor treat or prevent diabetic complications such as diabetic neuropathy, diabetic retinopathy, diabetic nephropa-
thy, diabetic cardiomyopathy, diabetic microangiopathy and diabetic macroangiopathy in mammals. This invention also relates 10
~~ methods of affording cardioprotection to subjects npt suffering from diabetes. This invention also relates to pharmaceutical com-
positions and kits comprising a combination of an aldose reductase inhibitor {ARI) of this invention and a sorbitol dehydrogenase
inhibitor and to methods of using such compositions or kits to treat or prevent the above diabetic complications in mammals. This
invention also relates to other combinations with the ARIs of this invention, including combinations with adenosine agonists; NHE-1
inhibitors; glycogen phosphorylase inhibitors; selective serotonin reuptake inhibitors; GABA agonists; antihypertensive agents;
3-hydroxy-3-methylglutaryl coenzyme A reductase-inhibitors; phosphodiesterase-3 inhibitors; and to glucose lowering agents.
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Titl e: PYRI DAZI NONE ALDOSE REDUCTASE | NHI Bl TORS Abstract: The present
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reductase, |lower sorbitol levels and, thus, |ower fructose |levels, and/or
treat or prevent diabetic conplications such as diabetic neuropathy,

di abetic retinopathy, diabetic nephropathy, diabetic cardianyopathy,

di abetic m croangi opat hy and di abeti c nmacroangi opati y:in 10 mammals. This
I nvention also relates to pharmaceutical conmpositions and kits conprising

a conbi nati on of an al dose r%@@mm@ﬂ%?g@%} ﬁ Formula | herein
| or and to ne 0(% of

and a sorbitol dehydrogenase in usi ng such
conpositions or Kkits to treat or -prelEBITORS above di abetic conplications

in mmmal s. This invention al soH' abﬁﬁHé%ﬁ%monbi nations with the

ARI's of Fornmula I, including conbriatrons HE- 1 i nhi bitors;
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g suach ¢C rnatrons and to

ohar maceut | oo ot SR puddfea
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af or esai i abetic conplications. This jnvention. also relates.to nove
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02/ 079198 PCT/ 1 B02/ 00320 )
agonists; antihypertensive agents; 3-hydroxy-3-methyiglutaryl coenzyme A reductase
inhibitors (vastatins); phosphodiesterase-5 (PDES) inhibitors; and to glucose lowering
compounds. This invention also relates to pharmaceutical compositions and kits
20  comprising such combinations and to methods of using such compositions and kits to
treat or prevent the aforesaid diabetic complications. This invention also relates to

novel compounds that are useful as intern’;ediates for preparing the sulfonyl

pyridazinone compounds of this invention.
BACKGROUND OF THE INVENTION

25 The enzyme aldose reductase is involved in regulating the reduction of
aldoses, such as glucose and galactose, o their corresponding polyols, such as
sorbitol and galactitol. Sulfonyl pyridazinone compounds of Formula | of this
invention, prodrugs of such compounds and pharmaceutically acceptable salts of
such compounds and prodrugs, are useful as aldose reductase inhibitors in the

30 ftreatment and prevention of diabetic complications of humans and other mammals
associated with increased polyol levels in certain tissues (e.g., nerve, kidney, lens
and retina tissue) of affected humans and other mammals,




French Patent Publication No. 2647676 di scl oses pyridazi none derivatives
havi ng substituted benzyl side chains and benzot hi azol e 29iSkpterhbar205
described as being inhibitors of al dose reductase. U S. Patent No.
4,251, 528 WPHNEEES vari ous aromatic carbocyclic 5 oxopht hBCHEBOPP32Bcet i c
aci d conpounds, which are described as po¥sessing al dose reductase

I nhi bitory properties. Comonly assigned U S. Patent No. 4,939, 140

di scl oses het erocycl i ¢ oxophthal azi nyl acetic acid conpounds useful as.

al dose reductast inhibitors. Conmmonly ass&?ned U S. Patent No. 4, 996, 204
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wherein: Ais S, 0 hydr ogen or
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furopyri dyI , thienopyri dyI | § INVENTIOBht enber 2005 WO
02/079198 -3 PCTI Lrﬁ’@Bfe@@rff’@r%entian is directed to compounds of Formula |,

15 prodrugs thereof and pharmaceutically acceptable salts of said compounds and
| said prodrugs, wherein: |

Ais 8, SO or SOy;

R' and R? are each independently hydrogen or methyl;

R®is Het', -CHRHet' or NR°R’;
20 R* is hydrogen or (Cy-Ca)alkyl:

R®is (Cy-Cg)alkyl, aryl o Het®

R’ is Het®,

Het' is pyridyl, pyrimidyl, pyrazinyl, pyridazinyi, quinolyl, isoquinolyi,

quinazolyl, quinoxalyl, phthalazinyl, cinnotinyl, naphthyridinyl, pteridinyi,

25  pyrazinopyrazinyl, pyrazinopyridazinyl, pyrimidopyridazinyl, pyrimidopyrimidyl,
pyridopyrimidyl, pyridopyrazinyl, pyridopyridazinyl, pyrrolyl, furanyl, thienyl,
imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl,
oxadiazolyl, thiadiazolyl, tetrazolyl, indolyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzothiazolyl, indazolyl, benzisoxazolyl,

30 - benzisothiazolyl, pyrrolopyridyl, furopyridyl, thienopyridyl, imidazolopyridyi,




oxazol opyridyl, thiazol opyridyl, pyrazolopyridyl, isoxazol opyridyl,
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to th iy, it
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(el o o 1
' 1~Calalkyl, (C,-
Cylalkoxy-(C4-Cy)alkyl, (C4-Ce)alkylsulfenyl, (C4-Co)alkylsulfinyl, (C4~Ce)alkylsulfonyl,
25 (C+-Cgalkyl optionally substituted with up to five fluoro and (C1-Ce)alkoxy optionally
substituted with up to five fluoro; said imidazolyl, oxazolyl, isoxazolyl, thiazolyl and
pyrazolyl in the definition of substituents for Het” are optionally substituted with up
to two substituents independently selected from hydroxy, halo, C,-Cg)alkyi,
hydroxy-(C4-C,)alkyl, (Cq-Cylalkoxy-(Cy-Culalkyl, C4-Cy)alkyl-phenyl optionally
30  substituted in the phenyl portion with one ClI, Br, OMe, Me or SO,-phenyl wherein
said SOz-phenyl is optionally substituted in the phenyl portion with one Cl, Br, OMe,
Me, (Cs-C,)alkyl optionally substituted with up to five fluoro, or (C4-C,)alkoxy
optionally substituted with up to three fluoro;

R' and R" are each independently hydrogen or (C1-Cy)alkyl;




Het 2 and Het3 are each independently im dazolyl, pyridyl, triazolyl,

benzi m dazol yl , oxazolyl, isoxazolyl, thiazolyl, oxadi a26lSgpienberaddazol yl ,
tetrazolyl, thienyl, benzothiazolyl, pyrrolyl, pyrazolyl, quinolyl,
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with up to Gyakeymptionalysubstitniedydifdanto five Juire, v, hal o,
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then Ais S € provi so it “co

th t h
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phar maceut i npoun s and sai d prodrugs,
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igﬁ;g'u;gts e\‘j'm "‘W{%{%But’is%t@e& ghtﬂ' é tf(efg iR F&Qﬁi éb -Epakery oﬁincmaﬁj? sttty oup of
with up to five ﬂuoro said lmldazolyi oxazolyl isoxazolyl thiazoly! and pyrazolyl in

the definition of substituents for Het® and Het® are optionally substituted with up to

two subétituents independently selected from hydraxy, halo, hydroxy-(Cs-Cy)altkyl,
25 (01-C.;)alkoxy—(C,«Coalkyl (C+-C,)alkyl optionally substituted with up to five fluoro

and (C+-C.)alkoxy optionally substituted with up to three fluoro; and

' R™ and R are each independently hydrogen or (C+-Ca)alkyl, provided that when
R® is NRPR?, then A is SO,, with the proviso that compound of formula (1) is other
than 6-(2-pyridinylsulfinyl)-3(2H)-pyridazinone.

30 A preferred_g”rbup of compounds, designated Group A, are those
compounds of Formula I, prodrugs thereof and pharmaceutically acceptable salts
of said compounds and said prodrugs, wherein A is SOz R' and R? are each
hydrogen, Rlis Het1 optionally substituted with up to a total of four substituents.

A preferred group of conglpounds within Group A, designated Group B, are
those com;jounds, prodrugs thereof and pharmaceutically acceptable salts of said




t hose conpounds, prodrugs thereof and pharmaceutically acceptable salts of
said -5 21 Septenber 2005 PCT/1B02/ 00320 conpounds and <diSepterobkri§esd
wherein Het' is 5H furo-[3, 2c] pyrdi n-4-one-2-yl, furano[2, 3b]pyridin-2-yl,
t hi eno[ 2, 38PEYOTAP- 2-yl , indol -2-yl, indol-3-yl, benzof urREEBO249320
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indazol-l-yl, t et rahydr oqui nol - 1-yl or tetrahydroindol-1-yl, wherein said
Het' is optionally 5 independently substituted with up to a total. of two
substituents each independentl sel ected fromfl uoro, chloro, brono,
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up to three hal Or@[@ Mb}g‘%ﬁﬁfz?ﬁl@lﬁe B%‘(zjny%ﬂ VP% ?Qy %rﬁih%

(C1- CB) al kyl s¥h bﬁnwth!enc@kum a@lo[ay?aﬂmr vl belrrmiﬂl-yl.omﬁaeolkrwr mdamdpynxy 10

A preferred %ng@‘g lﬁ,qgmcypg,dtgtr gdc?@‘l'gul%reiﬂ%ﬁ:d ggé%{aggl C, are

t hose conpounds, prodrugs t hereo r’maced |caI e salts of
said conmpouriBdenandently ibplituied Wi, Umth@rfeﬁahomb subsiltuemtkﬁach -ipdependently

b f 2- cp@&ﬁ aﬂ&g 2-

tﬁlné(rjlotjrzagb] péﬂe:cée? n- %Bﬂo I'm léﬁazo 12a‘]6}£|n2$ Qg‘g)la %(’{"i‘g'taﬁ%‘?%'f‘%‘“!'a. d Het'

i s optionall J‘Vﬁmp@iﬁé‘rﬁf IPiZe@Utﬁ:ﬁ!d b&;rtzahanﬂaahevwltdre e@:rtcfptlanallyt al of two

T SR 58 1 98 o i, i

optionally s&b§ﬂ yclsnlf) WIMWewmﬁmm(&]mwkﬂmnw trifubepreathgidrihydfgy.ect ed

f fl hl f d

W hin Group G desporaragraarotbelnd AR M. A5 EHReA oS Fartrys

t her eof and WWF%W@WW@Q@@M@ plwrnrmmﬁicamnad:cemamp@anw@fﬁtﬂ sai d
d wh -2- vyl

prodrugs, 6 Buﬁt?stand' ﬁ’i]élgg Mlge li/e'i'ﬁ%wc{%’%g{. Bsa' xfrﬁn- x y. o

I ndol - 3-yl bei ng optlona ’to t wo
subst i t uent s beagAhippltp-Hid Birang)2, élelpmdmaﬁ-yﬂ rtblend{23blpgridici2ioe and net hyI A

f d
ELFo?Lr?ndSF‘”‘*"%%W Lefpyidn Ebithebih 3o Mot RS MR IR e sliftel oo ¢
of said %orrwtthwa t@nat@tﬁlﬂfrﬁwgsummammpemenmemmdmﬂmmhmm@c oup Dis
th dpMIpsS, th f
bhar macout 1 oo 3oRchai) ¢ okt b SRt el SR8 e BSlSanor her
preferred cofpliahgly thﬁtuiﬁd@ﬂﬂ‘u@Dwvgsnlhaltumﬁpmdapbndeﬂﬂmebdﬂed fromi s

unsubsti t ut eﬁ'udrBdéHlorga}’u C1aC LRGr ug thereof or-a pharmaceutically
acceptable salt of sal ound or said prodrug.
A preferred group of compounds within Group C, designated Group D, are

20  those compounds, prodrugs thereof and pharmaceutically acceptable salts of said
compounds and said prodrugs, wherein Het' is indol-2-yl or indol-3-yl, said indol-2-
yl or indol-3-yl being optionally independently substituted with up to two
substituents each independently selected from fluore, chiore and methyl.

A preferred compound within Group D is the compound wherein Het' is 5-

25  chloro-indol-2-yl, a prodrug thereof or a pharmaceutically acceptable salt of said
compound or prodrug.

Another preferred compound within Group D is the compound wherein Het!
is 5-fluoro-indol-2-yi, a prodrug thereof or a pharmaceuticaily acceptable salt of
said compound or prodrug.

30 Another preferred compound within Group D is the compound wherein Het!
is unsubstituted indol-2-yl, a prodrug thereof or a pharmaceutically acceptable salt
of said compound or said prodrug.

Another preferred compound within Group D is the compound wherein
wherein Het' is unsubstituted iné!o!-3~yl, a prodrug thereof or a pharmaceutically



Anot her preferred conmpound within Goup Dis the conpound wherein wherein
Het' is unsubstituted indol-3-yl, a prodrug thereof or @1Pepteralozdizal |y
21 Septenber 2005 WO 02/ 079198 -6 PCT/I1B02/ 00320 acceptable salt of said
conpound OVOPR/BMMMy. Anot her group of preferred conpounds RETHRRAO@BUp C,
designated G oup E, are those conpounds,-6rodrugs thereof and

phar maceutically acceptable salts of said conpounds and said prodrugs,
wherein Het' is benzofuran-2-yl optionally 5 substituted with up to two
substituents each jndependently selected fromnethyl, nmethoxy, chloro,
fluoro, et hyl?ccﬁptﬁplg&agﬁﬁéﬂQICP”PPPWq Qfdredrag-hy| , i sopropyl, phenyl and

hydr oxy. A group ndiieef ja ngste) s MR npounds,
prodrugs thereof and phgénlgrggu?i cal ?3@%%@?&@@@@??%%@%@6 ounds
and 10 said pgc?('ﬁ © CRmpPENgs, pEadrugsdhareefianskibappacaitioalyraczeytbble salts

5, 7- di chl or o-df@aigbrindinds ' I s 15 Yy .

5-chl oro- % nmet B%/I - ber@ofﬂﬁ a%! Sza-‘gﬁ@gﬁél ﬁ@?%’- -er%eltshbﬁnizo%'éar?z%Yluolpg?ﬂa!yyI ,

3- et hyl - 5- t SUPFYigted vithip todwa selbsituents-gach islephndandly 3elehied)ftom methyl,

benzof ur an- 2nydtho:d; BRE n UK A7 . :

3-(4-fluoro- %\fe niﬁg - be%g?ﬁﬁéﬁﬁﬂ '3 ?/fﬁ,[]o'é}-) B{%:W ct)rr'ﬂc')J-0 B°e"r’1%‘8¥'u'rs Lk E)_/lthegxl(fnd

3-et hyl -5-ne 9']0 enzofuran-2-yl or 3-nethyl 15 benzofuran-2-yl. Another

group of preferregg;@ﬂpgpﬂ%ﬁgéf%@ogl&w?%gﬂ@ gcggéeglggﬁgﬁg%nﬁg, are those

conpounds, prodrugs thereof an rmaceu of said
conmpounds an@ $EdE HewsarF apd pherarastuticali acceptablersalts pf baid zofmpowans 2ny | |

Pdependant | S8 S WHldln YR85 R r ek B o ST S ch bR e BBfng:
4- f | uor ophenyh Penzofirenrgribrichigio-3-metypbenzpfurarpBon 8-l 3hyethgxy . A
Ubst 1 uent o R oo N B S lor BahPpPaccept abl e
salt of sai dPRFRBEAME-Ybr3-pheswi-benzofinen-Bot dsidfunrephenyfbenbofaranahypiobind i s
Phe. compound aper ara RISy 4P SEk PRRuBL bERcIRER A Bl % b odr ug
t hereof & ab%f‘-mgtﬂ-i cally' acceptable salt of said conpound or .
S5 d 50 addLti ory o netarBth GERRRAA ML R ol = AR B cof or
a phar maceut Fage quse compounds, prodrugs thereof and pharmaceutically acceptable salts
of said compounds and said prodrugs wherein Het' is 3-mefhy}benzofuran-2~yl,
optionally substituted with up to one additional substituent each independently
20 selected from methyl, methoxy, chloro, fluoro, ethyl, 4-flucsophenyl, trifluoromethyl,
isopropyl, phenyl and hydroxy.
A preferred compound within Group F is the compound wherein said
additional substituent is 5-chloro, a prodrug thereof or a pharmaceutically acceptable
salt of said compound or prodrug. The potassium salt of this compound is particularly
25 preferred.
Another preferred compound within Group F is the compound wherein said
additional substituent is 5-fluoro, a prodrug thereof or a pharmaceutically -
acceptable salt of said compound or prodrug.
Ancther preferred compound within Group F is the compound wherein said
30 additional substituent is 5-trifluoromethyl, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or prodrug.
Another group of preferred compounds within Group C, designated Group
G, are those compounds, prodrugs thereof and pharmaceutically acceptable salts
of said compounds and said pm‘drugs, wherein Het' is benzothien-2-yi optionally



acceptabl e salt of said conpound or prodrug. Another group of preferred
conpounds within Group C, designated Goup G are thoseicSepenbers?2005
prodrugs thereof and pharmaceutically acceptable salts of said conpounds
and sai d pWVoROFHI8 wherein Het' is benzothien-2-yl opti onaPCHIBIRZAGHHt enber
2005 WD 02/ 079198 -7 PCTI 1 B02/ 00320 substifuted with up to two substituents
each independently selected fromnethyl and chloro. A preferred conpound
within Goup Gis the conpound wherein Hetl is benzothien-2-yl, a prodrug
t hereof or a E rmaceutlcally acceptable salt of said 5 corrpound or
prodrug. Anot & Wit Rito e sybsidusnts pach inrenepdentlyssefastedciom oethy! wher ei n
Hetl is 5- chgmm@mrret hyl benzot hi en-2-yl, a prodrug thereof or a
pharmaceutical ly accept abl e salt of said conpound or prodrug. Anot her
preferred group of ACEHPBRMERMRIUNAAYIHN Group4s is totroeropowdpshsreis Het'ls pr odr ugs
thereof and phgiAsaigLsycal sai d
pr odr ugs erein A | S {ébz p;dndré%'fé?éo?lal- ﬁgﬁbﬁnj&egﬁcag?he%e%?%ﬂgé’%ﬂjﬁfp lonal l'y
substitut e wPAPPRHRGIEPERdiUG-al of four substituents each i ndependently

el ected from hal 1
(L. 08) al kyl eny ox@%%@ﬂ%ﬂe"e? %@%ﬁ%%@?é@%%ﬂcmpwa o Uitiblaic)
( Cl- C4) al ky| darpisre-3rinelbylberzmitdm-awh IadHOQWQ (ﬂmfmfrwlamhadoacélﬁcally

phenyl car bOHYé@QbﬂBre SaRRrdid cemgaqr{q or i mi dazolyl, pyridyl,
triazolyl, benzimdazolyl, oxa | sox zoI yl, thiazol yI oxadi azol yl,

t hi adi azol yl, tet rApcdeIpTeferred aieyp| of bempastridis @f Bbyhyla parerthbse cormounds,) i |,
|yl

qu nol Y 10, SaBkAg! Herodr2hd ﬁﬁﬁ'ﬁ‘ﬁ"’*“t‘%ﬁf‘%gﬁeﬂ%’mﬂ%ﬁ S Bt Ay

(C1- C4) al ky! sﬁﬁ‘!d‘ RIRYIugs @@@W&@& o8hk R is GHRHeit) adikyHetbiingnptionglly20
bstituted

SUbsti Ut od wPRABANENUPES ik ar hotiies Sa HEorRh Bt rom

i m dazol yl, @9 fﬂﬂ'ﬂyl (@rﬁd@ik?*ycafb’obﬁn@ﬂﬁebﬂilﬂdﬁryloxymrhml WC4-Cmtkoory=(C.y i

t hi |yl 2pis t hj lyl,

pyrrolyl . GRS R RN i ShiAfleY Lo o AR eSS

pyri dyi 0519 Phe WTB‘EHW%‘NW bm@rimﬂﬁny! pawiayty jmitiagalyd hemidyly trisizelylt he 25

definition Ofbeﬁﬂhﬁabélyleaﬂa%o oﬁgﬁélyl%%tz&glt *Jg%?é%]o&l %H@E:aﬁ(ﬂglt %grazolylh up to

three substituents indep en y sel ec droXx

hydr oxy- ( C1- x§ mjenzofb!@;dyimyrm!ﬁmwaqomwl k%dqu"(om bedpexdzglyk ul f enyl
ShaCeL i B prdo gy o s tgelo
)alky!sulfeny! (C1-C4)atky!sulfonyl (Ca-Cr)cycloalkyl, (C,4-Ce)alkyl optlonaily
20  substituted with up to three fluoro, or {C4-Cy)alkoxy optionally substituted with up to
five fluoro; said benzyl, phenyl, naphthyl, imidazolyl, pyridyl, triazoiyl,
‘benzimidazolyl, oxazolyl, isoxazolyi, thiazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
thienyl, benzothiazolyl, pyrrolyl, pyrazolyl, quinoiyl, isoguinoclyl, benzoxazolyl,
pyridazinyl, pyridyloxy, pyridylsulfonyl, furanyl, phenoxy, thiophenoxy, in the
25  definition of substituents for Het' are optionally substituted with up to three
substituents independently selected from hydroxy, halo, hydroxy-(C4-C,)alkyi, (Cs-
Ca)atkoxy-(C4-Cylalkyl, (Cr-Ce)alkylsulfenyl, (C+-Ce)alkylsuifinyl, (C;-Co)alkylsulfonyl,
{C4-Cg)alkyl optionally substituted with up to five fluoro and (C+-Ce)alkoxy optionally
substituted with up to five fluoro; said imidazolyl, oxazolyl, isoxazolyl, thiazolyl and
30  pyrazolyl in the definition of substituents for Het' are optionally substituted with up
to two substituents independently selected from hydroxy, halo, C-Csalkyl,
hydroxy-(C,-Cg)alkyl, (C1-Cy)alkoxy-(C,-Cy)alkyl, C,~Cys)alkyl-phenyl optionally
substituted in the phenyl portion with one Cl, Br, OMe, Me or S0z-phenyl wherein
said SOz-phenyl is optionally snfbstituted in the pheny! portion with one Ci, Br, OMe,



substituted with up to five fluoro; said imdazolyl, oxazolyl, isoxazolyl,
t hi azolyl and 30 pyrazolyl in the definition of substitdnbeptéroberr20% are
optionally substituted with up to two substituents independently selected
from hydr oW 02839188 C1- C6) al kyl, hydroxy- ( Cl- C4) al kyl , PCT/IB02/00320
(Cl-A4) al koxy-(Cl-C4)al kyl, Cl-C4)al kyl - phenyl optionally substituted in

t he phenyl portion with one d, Br, OM, Me or SO02-phenyl wherein said
S02- phenyl is optionally substituted i n the phenyl porti on with one C, Br,
Ove, 21 Septe 02/ 079198 -8 PCT/ 1B02/ 00320 (C 4) al kyl
optional Iy sug'tét 913‘?‘8%“3&?? g" ‘{?SPFUFRQ W’ﬂh‘dﬁ@f“@rﬂu?@lﬂm Adakaxy optionally
substi tuted \Aopthmuuyétmstuﬁnt@famﬂwlup%@hremos%nd R 3 are each independently
hydr ogen or (g‘ ?ﬁ\, ké This invention is also directed to conpounds of
Formuia 1, pr draga A& <ash indspandenty hydragenier CatGaaliabcept abl e salts of

sai d corrpounds andTﬁQirﬁ#eﬁFd?ﬂéHEﬁdlre gﬁz{éc{ each
i ndepende *Fﬂfﬁ‘lP ected fromh ﬁeﬁeg'rfl@éd?npoﬁn@oﬁ%mugl,gﬂ&u% f

i ndol - 2- yI hagmareuticalyase %Rta e salfg of %mwﬁs angaid perregshi en- 2 yI
benzot hi en- 3-whereinm dazo[ |, 2a] pyridi nyl, pyrrolyl, imdazolyl, indazolyl,

t et rahydr oqui nol yl _ or éet rahydr oi ndol yl, wherein sai d Het' is optionally

i ndependent | y sub’t§ $9%ed with up to a total of two substituents each

i ndependent |y sel egtg h I oro,
4-fl uorophenyl, i sqpégpﬂg wﬁaﬁi’/‘e?&l”géﬁ'f? lﬁ%?%ﬁé%h’%’%%ﬁ%@ merﬂl' 'hydr oxy.
'

This invention is Ml rected to conpounds of For rrul a I pr odr ugs t her eof
and phar maceut i calgas! gqm@ I,@ ﬁgj i el l??ﬁ odrugs
wherein: A |sh§@2 20 an o0 egc ofﬁ%'gdz@ enP y se ?E%gﬂﬁ?@%
hydr ogen and ¥ wah'e"ﬁsbmendazoni@alpw@ir%awrolﬁ, iidazolyl, msﬁake!ﬂ yl, said

oL 21 onetamalouinslyl Bk ARINEAR, | ierohARE d@%@l.@!@@@@%&#@ﬂ Lh

up to two subsii fuent s each oXy
and chi oro. S5bstiiyted wihdigiip éﬁOtﬁlsOféW@§Ubﬁt¢l&'ﬁ%@5d1dndﬁnmm¢$ebbteﬁdmmmfa 1,

prodr ugs t hetamfo, sty PRRHzPBFBIHok Hubo, AHBRIARRS, i58krbsy Pned @ compounds
and sai d1 g ' O?rldll:%romethyl ethyl and hydroxy.

This invention is also directed to compounds of Formula |,
prodrugs thereof and pharmaceutically acceptabie salts of said compounds and
said prodrugs, wherein:

Als SOy

20 R and R? are each independently selected from hydrogen and methyl;

R’ Het";

Het' is indol-2-yl or indol-3-yl, said indol-2-yl or indol-3-yl being optionally
independently substituted with up to two substituents each independently seiected
from methyl, methoxy and chloro.

25 This invention is also directed to compounds of Formula I, prodrugs theraof

and pharmaceutically acceptable salts of said compounds and said prodrugs,
wherein:

Ais SO,
R' and R? are each independently selected from hydrogén and methyf;
30 R®is Het';
Het'is benzofuran-2-yl, said benzofuran-2-yl being optionally independently
substituted with up to two substituents each independently selected from methyl,

methoxy, chloro, fluoro, ethyl, 4-fluoropheny, trifluoromethyl, isopropyl, phenyt and
hydroxy. £



and nethyl; 30 R3is Het'; Het' is benzofuran-2-yl, saidd Sspherobern28fs 2- y|
bei ng optionally independently substituted with up to two substituents
each i ndepwwdentdiys sel ected from nethyl, nethoxy, chioro, péTunenszet hyl ,
4-fluorophenyl, trifluoromethyl, isopropyF- phenyl and hydroxy. 21

Sept emrber 2005 WO 02/ 079198 -9 PCTf|1B02100320 This invention is al so
directed to conpounds sel ected from 6- (i ndol e- 2-

Sul f bnyl ) - 2H pyf | dazi n- 3- one;

6- (5-chl or o- 3- net hyl - benzof ur an- 2- sul f onyl ) - 2H pyri dazi n- 3- one;

3P B A S oS

6- (3, 5- di met h§¥iopdhZfPuridazingd-gue; Bel@ydhlero-2hatiy-bermnturad-2amtionyl)-2H-

6-(5,7-dichlo I @ 2= SV ICwA Y Ldazin-3-ange; 6: (5-

chl or o- benzof Eﬁgﬁﬁ%@gﬂ:ﬂéf %g}%/%@%ﬁ“ﬁ%%ﬂ%?ﬁg?'g'}é%%%mél?g@'%@ﬁwtb%@hzof ur an- 2-

sul f onyl ) -2H bsfzplEa-2rs@ioppid-2H-pyridazin-3-one; 6-(3,5-dimethyl-benzofuran-2-sulfonyl)-

6- (5-trifl uoroumtimsle.3r Vs~ wran=2-suyl fonyi,) s 28 . pyndazl n: 3- one;

6- (5- chl or o- 3%%@%‘8% %?z(g’\jacrﬁaaﬂ&é% gﬁ%bf%ﬂ@?)sy%bﬁ%ﬂﬂygﬁm -Q0§e8-ro

6- ( 5- f | uor o- 3cfieRgnzabaan-fauiomd)2H: pyridezipH3)on2He 8- metit-bendfeae2-

6- (6-chl oro- . 4 p 1 4H pyri dazin- 3-0ne;

6 (3- hydr oxy- Baeaart oRRBER R oo WA i G ran 2 enyty 21

6- ( 5- chl or o- P¥geRIFPnEdhEthiorarS-2esapyl-benzojur 2 pyiftstay) DHapyridene3-dfe;

(5-chl or org3- Ly el 1 - 2- nyl ) -2H.pyddazj n- 3- one;

6 (5 ot o - B OInE EERh LSRRG, - Dl ke Bl ohioro S methy

6- benzot hi opH@heofpragersuifomy)-2ipyrdaziny-ombe 8i(B-hdrorebenzofuran-2-sulfonyl)-2H-

6- ( 3- phenyl - U Al 2 ) - Ryridazig-3zone;  6-(3-(4- fluorophe

nyl ] - benzof u?@ﬂa%mrjr%ta ﬁ%lI%s%ﬁhk%%)ﬁyﬂé—%%ﬁ'z&ﬁ*’?rﬁaﬁumﬁ%ﬁ ?érﬂiaé'ﬂ'gtoﬂ%‘e'

t23] %ri di ne . 35§hfpf°03TWe)hYEbeWtﬁimhﬂQﬁJM})—ZH—pyri?azin-&on;; 6-(5-methérl-

- (6-0x0-1, 6- - | L EA3- , naH: o[ 3. 2-c] pyridjn-4-one,

6- (S-chl oro- 35%%%%&1)8@%%0%@?@ (3 Hﬁ%&ﬁ% %lngz ﬁ‘%ﬁy?‘%{é'aggﬁﬂ%%Wéﬁy')'ZH*

6- (1 m daZf[ 1,PYeqasinc3-oine: 6-(3-phehyldenkofura bt 2o diz2Hr pyid2aie: 3-6nd; @-(gid.oro- 20

i ndol e- 2- suf f solth | 1= 3 oy . . .

6 (5 met hoxy - apiers g LB a6 ndr AR Hony: ot pyricizirones o-thenol23

6- ( 5- chl or o- iPiRYddiBe 2-syifondhgHipydazind-dok 2-B-ReardingdroGyfiliames-i ndol e- 2

sul fonyl) - 2Hsgidr Lot SR Bridin-d-ane: B(5. a

6- (6. 62 et hy Fax Qgﬁgﬁj@ﬁ’% Plpyddindrane; 6-(5-chioroR ethybenzofuran 2rsyifonyi)-2H-

6- ( 7- chl or o- PWesFIB-30ne; Pi(iomga20l RR&]pyidind cesuifoBylpRi¢-pyiddzin-B-bhe e Thpheny | - 2-

sul fonyl bg2H 10Q A A2 R ridavin-2-ona: A-(E. iy —

6- ( 3- chl or o- irﬁg{gl e- 2- @LH%EE?HE{ZM 89?’i6 gzwer%@%x-ydﬂdecfle'&s("KP@’@'zH"py”daz'"'

benzy(i ndol e3®n8if-{Sofyarp-intale¥-sulftayi)aHapyddazin-3-one; 6-(6-fluoro-indole-2-

6- (15- chl or o- gaiFRyYpYRIER-8/0RE: 65 6-methylenedioxy-indole-2-sulfonyl)-2H-pyridazin-

o 3-one; 6-(7-chloro-indole-2-sulfonyi)-2H-pyridazin-3-one; 6-(5-chloro-3-phenyl-2-
sulfonyl)-2H-pyridazin-3-one; 6-(3-chioro-indole-2-sulfonyl)-2H-pyridazin-3-one; 6-(N-

25  benzylindole-5-suffonyl)-2H-pyridazin-3-one; 6-(5-chloro-3-methyl-benzofuran-2-
methylsulfonyl)-2H-pyridazin-3-one; 6-(indole-3-sulfonyl)-2H-pyridazin-3-one; 6-(N-
methylindole-2-sulfonyl)-2H-pyridazin-3-one; 6-(pyrrole-1 -sulfonyl)2H-pyridazin-3-one;
B-(imidazole-1-sulfony!)2H-pyridazin-3-one; 6-(indole-1-sulfonyl)2H-pyridazin-3-one:
6-(3-chioro-indole-1-sulfonyl)2H-pyridazin-3-one; 6-(3-chloro-indazole-1 -sulfonyl)2H-

30 pyridazin-3-one; 6-(3-methyl-indole-1-sulfonyl)-2H-pyridazin-3-one; 6-
(tetrahydroquinoline-1-sulfonyl)-2H-pyridazin-3-one; 8-(3-[4-fluorophenyl}-benzofuran-
2-sulfonyl)-2H-pyridazin-3-one; 6-(imidazo[1 ,2a]pyridine-4-sulfonyl)-2H-pyridazin-3-
one and 6-(2,3-tetrahydro-indole-1-sulfonyl)2H-pyridazin-3-one.



met hyl sul f onyl ) - 2H- pyri daZi n- 3- one;

6- (i ndol e- 3-sul fonyl ) - 2H pyri dazi n- 3-one; 6- (N 21 September 2005
nmet hyl i ndol e- 2- sul fonyl ) - 2H pyri dazi n- 3- one;

6- ( pyn- ol eWiO-®Orf18%yl| ) 2H py(i dazi n-3-one; 6- (i m dazol e- 1 PCT/IB62/60320
-sul fonyl ) 2H pyri dazi n- 3-one; 6- (i ndol e- ¥18-sul f onyl ) 2H pyri dazi n- 3- one;
6- (3-chl oro-i ndol e-1 -suf fonyl ) 2H py(i dazi n- 3- one; .

6- ( 3- chl or o4ndazol e- | - sul fonyl ) 2H 30 pyri dazi n- 3- one;

6- (3- et hyl -i ndol e-| -sul fonyl ) - 2H pyri dazi n- 3-one; 6-

(t et r ahydr oqui nol i erefereag| areipaf comppuidsiof iigiprecedipg @aragraph are 6-(indole-2-

6-(3-[4-fiuor = n A . ' Ay y
S (T dasol - SR AR, o LA Snt Y Ao -

6- ( 2, 3- t et r afieli@obaaeniean-2ylieridH-pridazin-Cdne] GriBchisre-bepdofigaplenber 2005

WO 02/ 079198 BH.2 ? ) o 5 10q/ 2 04, > gg_.ﬁ, .h
pr ecedi ng pari@é%} a g%%%?isno ol’gfe%ﬁ.r eg{ﬂ? ?‘%{ﬁgﬁ"‘?& E%@E‘Y'@%@WH - onée)gmé', ©
6- ( benzof 8r arf-Go-wingremethyl-Smehykhanaciuran2-ghfenys2i-pyridazin-3-one; 6-(5-fluoro-

G 15, Chyor o EER PRt Yt BB ok B8y bertran 2
6- ( 3- met hy! - iseliefAHhpyrizagiolstaney 55-ghiproya- ingtyi renaoforas:2-sulfonyl)-2H-

S-trifl = 3=ei=hyd - bar Fan: 2o y v dazi B 3 ;
(2 R T TSROSO NI L B oo
3- hydr oxy -Gsanzethiophens2-suianyipakHpyridasings-one £2(3d4-Buernphenyl]-benzofuran-2-

6-

6- (

6- (

6- ( 5-chl - 3: : ! - ' o . .

6. (5 ohl 2. SUREMPATRERSRE: Cribhor AR -Shitsg o pir Rl one;

6- benzot hi opfefehpre-dethyhlenzoliarps-silttayl)-aiHPpyodazin-3-one; 6-(5-chloro-indole-2-

6-(3-14-fl - | 1)) - ' i n- 3 .

6 (thi enol 2. SIRNSIAHARERAS Tk o A s AR 6T e-

6- ( 5- cm or o- $5>-chibipt3-meHybitenzaivran-2-ulefhyisylfgnyd2Hagwridezin Brong; &-(iedole-3-

6- (5- or o- - wSikh 0 oy 235 ONen oL oy .

e e avmre

(5-chl or $53- vi-benzgbiran-2au yvEdazireBrphd;-aPBGemil ,2a]Byriline:

6- (i ndol e- 3- | )\ ' i n-3- X

R T A

( 5- net hyl - benzof uAdeiearedigroup ¢f formeunds dithé pre@eding parageaph are 6-

6- (i m dazo[ 1{&?’11@%Hndi-§lﬁfoﬁ¥l)ﬁ§ﬂ—l gl?cih\éln)-ii-ﬁllfé %y(rsggcﬁé‘hd}b-%'eﬂﬂﬁuraﬁ‘-ﬂuﬁ&ﬁﬁ)[ ed group
f d a -

(()beﬁgg? Sggn-sZawrid%é-)e)géP@“@?Qh%é-gg%raméfsulfonyi)—w-pyridazin-S-one; 6-(3-

6- (5, 7- b hl e RSB RS DA iR BtoRYY & BRI ahORGk 3-methy-

6- g 5- ch%dr:o- ﬁ%ﬁygf ur af]u'r'ézr@és‘ S?’ﬁ)ﬁ?%ﬁr}# ﬁ%{%?/,f?"g gg’{én- 3- o@é‘?‘“@‘[ﬂ?ﬁ 518&’“

net hyl - benz obefzafuran-ggiifeswi2H-prdazin-Baagi Gr(SBfupne8-methyl-benzofuran-2-

o {511 or o STRAHEr DR, onb BBt R g 515 one
~ 6- ( 5- chl or o- B¥rigaEiRronse Btsehipephemethybbenzp: 2—¥U|EH¥f)ﬁ§irHYddﬁzim3®n€rﬁe;
bensot hi ophens B ItpRes SIRYG 21 £nyiidnifBiink: 5 RHLREhE-6 Eorufin-2-
6-(3-] 4-3513 uo$l_&f9méh%hﬂpm¥wﬂ-en%irﬁi-@-cfz@r@meﬁwhwﬂ)zomrp%sukBqWI)ﬂlﬁ:s@de;iw
6- (5- cht or 0- 8554 B l5- S e AN - S MR- byriddzMVd-b2 2h B-(5-methyl-
benzofuran-2-sulfonyl)-2H-pyridazin-3-one. '
A preferred group of compounds of the preceding paragraph are 6-(5-
triflucromethyl-3-methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one; 6~(5-chloro-3-
30  methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one and 6-(5-fluoro-3-methyl-
benzofuran-2-sulfonyt)-2H-pyridazin-3-one.
Another preferred group of compounds of Formula 1 includes 6-(indole-2-
sulfonyl)-2H-pyridazin-3-one, 6-(5-chloro-indole-2-sulfonyl)-2H-pyridazin-3-one, 6-
(indo!e-Susulfonyi)-EH-pyridazini:i-one, 6-(5-chloro-3-methyl-benzofuran-2-sulfonyl)-



3-one; 6-(5-chloro-3-phenyl 2-sul fonyl)-2H pyri dazi n-3-one; and

6- (5- net hyl - benzof uran- 2-sul fonyl ) - 2H pyri dazi n- 3- one. 2A $apidrabere2®0g§r oup
of conpounds of the precedi ng paragraph are 6-(5-

trifl uor on¥PH7R9%ret hyl - benzof ur an- 2- sul f onyl ) - 2H pyr i dazPET/BB03/48320

6- (5-chl oro-3- 30 net hyl - benzof ur an- 2-su|‘ﬂ?fnyl ) 2H pyridazi n- 3-one and

6- (5-fl uoro-3-nethyl benzofuran-2-sul fonyl)-2H pyridazi n-3-one. Another
preferred group of conpounds of Formula | includes 6-(indole-2-

sul fonyl ) - 2Hgyri dazi n- 3- oné
6- ( 5- chl or o- i‘%’BVféfa}!rg%ﬁﬂ%rﬁrf%ﬂ-@m-éwqthbﬁi)ﬁnz@r@ne?,-sLefonyl)~2H-pyridazin-3-
(1 ndol e- 3- sul grengl(b-tafdoRihetdazi- ; . OHorvridasin.a. (5
6- (5- chl or o- 3- metéyl - penzof u??n@gﬁgﬂf@ggfuﬁn %fUIg)er'gPerl;{)%yrndaﬂlag o\RB’ 85 079198
-11 PCTI JB02/%¥%9 "'E'PE%[}?‘?’GQ&WD91%%@91f0ny1)-2H-pyndazin-3~one and 6-
6- (5-f | uor o- Qbéﬁdﬂbpl@ﬁ@iﬁl{oﬁg}zﬁw}i@% bnéH pyridazin-3- one,
-benzof ur an-

6- (5-trifl_uoronethyl -3-nmet hy ; -su]fo_nyl)-ZI—I-pyridazi n- 3- one,
6- (5- chl 8r o- 3- met HJj INeHiRBH7lsp Hiesried toharmagauficalicoppesitiznsi conprising aand 6-
(benzot hi ophesapduktbf PéuIa 2 B! #erdbr 3r Qlf;‘;ﬂarrﬁacB'i]tic%fngé‘c%BHg%” Altﬁga' S0
directed to pharnmaceutical conposittons COE I'sing a conpoun ot rmul a
1, a prodrugS@ ougd of sEiH Brodi Ikis peaferveciibabenid bharmaaeuticaf  sai d

conpound or %ah@oﬁtiawi&tlmiﬁdnfauﬁ é:_nﬁﬂrﬁé%%r%ﬂnaé&&icélggaﬁ:%h%lg@&%gcca%{i/eghi cle.

conpositions additionally conprise a pharmceuti acceptabl e
carrier or QA& 10 This invention is also directed to nethods for

treatingigardi ac th&SHentbS | @rd pe=Terapl) b-Si g Lhistering to
said mamal an effecti Ve a%ﬁat?g’:‘c{bgqgo_npouﬁdﬁggg%@?’r?ugﬁiéfﬁqgsgé prodrug
thereof or alSGReMiRE@UDREEIA gompisingmdatinistesiag to said mepinmal Bhieffectiveent i on i s

al so direct edribbOntettd\@sisp | ' | | Lad.n a manal
conprising adm n|i1st erin d;ugeg.grgﬁ;n%%l_&g&@g%%é@%}udaﬁﬁ%%ﬁﬁ%osi tion
conprisi ng a2essniRRngelbihemsf.Mhisinverdnn isalsphitediedtounetbadd for seatimgt abl e

vehicl e, carga@lfaclkstd Istgtia it B nidiSs %EE : oo

suffering from ggr disac st?ﬂ@ﬁé’? ?schemﬁa 0 h%gg aggﬁﬁat%e?@%‘d nq%éfrgg?i ng from
cardi ac 19 ssierrMmacaiiRakcompesitionsapPESing arempeundof Forskilategndiee  awai ting or
under goi ng Cpidthecuticanyh S @i ' r Thi.§ i nvention
is also di regiti ed tgu rretﬂoﬁis?of i%ﬁfﬁtﬁﬁgﬁgﬁ.gg}gg{'r@%%?é‘ﬂseetg%ns’ 3é'amamml in
need of i nhi HRIWEH Nty by silang Eamceardiac isskpisobemin ainaybesatgiskeg an  al dose

Bl S0 di T eot el L e P B orier, 2l SHeR D ' 71 e
of awaiting or undergoing cardiac, cardiovascular or other major surger.

20 This invention is also directed to methods of inhibiting aldose reductase in a
mammal in need of inhibition of aldose reductase comprising administering an
aldose reductase inhibiting amound of a compound of Formula l. This invention is
also directed to methods of inhibiting aldose reductase in a mammal in need of
inhibition of aldose reductase comprising administering a pharmaceutical

25  composition comprising a compound of Formula | and a pharmaceutically
acceptable vehicle, carrier or diluent. '

This invention is also directed to methods of treating one or more diabetic
complications in a mammal suffering from one or more diabetic complications
comprising administering to said mammal an effective amount of a compound of

30 Formula J, a prodrug thereof or a pharmaceutically acceptable salt of said compound
or said prodrug. Diabstic complications which may be treated by the methods of this
invention include, but are not limited to, diabetic neuropathy, diabefic nephropathy,

diabetic cardiomyopathy, diabetic retinopathy, cataracts, foot uicers, diabetic
macroangiopathy and diabetic m?croangiopathy. This invention is also directed to



i nhibition of al dose reductase conprising adm nistering a pharnmaceutical 25
conposition conprising a conpound of Formula | and a ph&in@epdermnberd00§
accept able vehicle, carrier or diluent. This invention is also directed to
met hods ofWOr2ai9198y one or nore di abetic conplications i nPET/HBAEAI20
suffering fromone or nore diabetic conplildations conprising adninistering
to said mammal an effective anobunt of a conpound of 30 Formula |, a prodrug
t hereof or a pharnaceutically acceptable salt of said conmpound or said
prodrug. Diabetjc conplications which may be treated by the nethods of this
i nvention i ncing¥ads ﬁ%aav%ow mergidiabglic eomplicatines inca menreg) sutfsringdioabet i ¢

nephr opat y. - o @i GiabeRcbonBeRtthd om g REdrink @htd R2d bharfid) A 201 S
foot ul cers, gﬁaget i ¢ magcroangi opat hy and di abetic roangi opathy. This
nvention s Seciveameu atp phamnecedisalaenwosiioTss el EIenos - 12

PCT/ 1 B02/ 00320 met-fisipvéttioh fsemtdd ax%cgaggg@arﬂﬁe&te{aﬁ&ﬁ[p!ogmsmnngpﬁl@@%ns 'n a

manmal sufferiqrr]%_fr_om one or nore I'c conplications co g

adni ni stem n ingfipR of ayfirskgomnpund end esecandooopnund wharqimsaid fise ut i cal
conposi ti on agniRlnd Bl dbmibRLSH Bf FFhiu | g} sk bhGeLed to

phar maceut i cal rr?grrpos_i ti cr)ﬁr?? corr{)r%giluﬁdg!' gﬁﬁgmggﬁ?ngéﬁﬁtgﬁmgku@%rﬁst conpound
and a second RE@fpRsEHERalAeGepiahiesaltef said Sest coropmnd wiof saidiprodyyof said dfst
Formul a 1, a gafpeintbaref sakPéddohi 0K 1@ j.cal |

accept abl e sal f@gf sai dsfi rs{:J éé%én%g n %Icr-‘ 0 i%‘ﬁ!?‘tgﬁg%@rgﬁéﬁdﬁ'{es Ph’gﬁ‘?r st

compound and S9Hitg debydrpgenaseaihibiiar (SDIh algiyeogen pittisphargase mhibiordGHY; ae
agoni st, 18 ' JiSHRY DR Qla. .
phosphor yl as?gireﬁlme%ib{_or_ I_ %P%?az’?ﬁ)i%%ge#ﬂedégﬁv@&%gt@%l k'%ﬁ‘g%g[&gﬁ’ézyfnﬁm bit or
(SSRI), a 3- Hy&estasedohikitar(a vastatia.\a thisselitingrions\antisitbetia sgent i ghtazone), ( a
vastatin), ag.hy Al [ L diaber | glitazon a
| - am nobut yr |acyt3£ﬁ%w(t%§&%§@ (gg‘gﬁﬁg?ér%athgg%{éﬂ?og%%ﬁgﬁg%(@gﬂ%gpﬁrﬁeg%yrre (ACE)
i nhi bi tor, ainhibifen 80 angipiensin-1i (A-1l) I3capter eptagonisidr aghnssHodiesterase type 5
phosphodi est 1 - .40 it or rodr of said second
conpound or ?]g{?\?r ir"ré@@%’??@‘ﬁﬁ@ %§a%§§¢%§qn«}m?3$PPBPHg@%eE@?ﬂ‘ﬁd conpound
or of sail® peeeplaflesaltolpald secandcomponpdamaf saBgredrogibisdig seroatier red second
conpounds fo ' L Sk ' Lol byt are pot.linted to,
ot orvast ati n P il dery Bk Rabdi i Bundditbr (e B viflon et 1 ne.
ceri vast at i nbuigrepeldimited io. atasvartating sildendfih\saeitaite, (preguibaiing abhpentin,
pl oglitazone | gk i t.opr.i | nd . ..
phar maceut i ¢ glljo!xg_m?é gééﬁvtrag%ﬁ@ %g%\ﬁ(é%%éﬁﬂé\g%sg: %ggo‘gagg%'ﬁbs@gﬁ%% Rioglitgzgne,
i nventi on i sroalgdigzane; eenazepn! @ntheaplops, arfd pharasdenticalip ecaptablesattsdif ediet i
conpl i cagg ONgedoRd BorRBATINAL. TSRV MIOA% SLSURCRLAE Hidhdd o tZBHREdne' &F

more diabetic complications in a mammal comprising administering to a mammal in

heed of such treatment a pharmaceutical composition as set forth in this paragraph.

This invention is also directed fo a method of treating one or more diabetic

complications in a mammal comprising administering to a mammal in need of such
25  treatment a combination of a first compound and a second compound; wherein said
first compound is a compound of claim 1, a prodrug thereof or a pharmaceutically
acceptable salt thereof or of said prodrug, and said second comopund is a NHE-1
inhibitor, an adenosine agonist, a sorbitol dehydrogenase inhibitor (8DI), a glycogen
phosphorylase inhibitor (GP'), a selective serotonin reuptake inhibitor (SSRI), 2 3-
30 hydroxy-3-methylgiutaryl coenzyme A reductase inhibitor (a vastatin), a
thiazolidinedione antidiabetic agent {a glitazone), a y-aminobutyric acid (GABA)
agonist, an angiotensin converting enzyme (ACE) inhibitor, an angiotensin-}] (Al
receptor antagonist‘ ora phosph?diesterase type 5 (PDE-G) inhibitor, a prodrug of



need of such treatnent a pharnmaceutical conposition as set forth in this
paragraph. This invention is also directed to a nmet hod &t $aptermber@08he or
nore diabetic conplications in a mammal conprising admnistering to a
manmal i n WOAAFIEuch 25 treatnent a conbination of a fi PETIRBAPBANd and
a second compound; wherein said first corfﬂ%‘lmd is a conpound of claiml, a
prodrug thereof or a pharnmaceutically acceptable salt thereof or of said
prodrug, and said second conopund is a NHE-1 inhibitor, an adenosi ne
--agoni st, a sorbitol eh%d@%%enas% i nhi bi tor (SDlg a gl ycogen

phosphor yI aseSahFFRNE SPmpesdror aphawnaceyitically aecepiebleisalt pESaI seond nhi bi t or
(SSRI'), a 3 3ébnpotnexyofsa rbyrLg! utaryl coenzyne A reductase inhibitor (a
vastatin), a thiazolidined !one antidiabetic agent 0 glitazone), a

7-am nobutyric acid (GABA) agonist, an angiotensin converting enzyne (ACE)
i nhi bitor, an angiotensin-11 (A-11) receptor antagoni st or a

phosphodi %Steraseﬂgﬁ;,e 5 ;PDE 5) .inhibitor, a prodrug of 21 Septenber 2005
WO 02/ 079P98 -13 Neeisipn isRiey dectedde KePmRsEBund or a phar maceutical |y
acceptabl e salt of sai g)secqiist urRHBSAHY ' g. '
invention is al E&ydi rect)ed to kits corrpriogf C%p anﬁr?@t{dﬁﬁr?ff"%éa;‘ge form

ng: a
conpri si ng a tHRPYEHPrees or g phamaCEUtically mt@atag@sa of gaid caynpeund of Formula
phar maceut i calok ¥aid prRRIPR 0% Sitinhaddutit Ry EQIRN Bchidd v k%ru} @mumlé|tf or said
prodrug and a pharmaceutically acceptable carrier, vehicle or luent; b) a
second unit dosage f or i con@rsespistnit dogage fapE.comprigingsi t or; an adenosi ne
agoni st; 16 sorbitol debygq@geas@ri nhi bitor a selective serotonin reuptake
inhibitor; a vastatin; 15 an_angi otensin converting enzynme inhibitor; a
t hi azol i di nedi one ant i @PFeeRgseRgBAIBL a gl ycogen phosphoryl ase i nhibitor;

an angi otensin 11 receptsamiBidehgdBhsiasehnkiBR! nobutyric acid (GABA)

agoni st; and 20 a phosphodi esterase type é fnhibitor; a prodrug of said
sorbi t ol dehydrogenaseaisﬁWPWetséfqto@’ér%@Fﬂkﬁén'ﬂétpﬁt onin reuptake inhibitor,
vastatin, angiotensin geauafit:i ng enzyne inhibitor, thiazolidinedione

15 an angiotensin converting enzyme inhibitor;

a thiazolidinedione antidiabetic agent;

a glycogen phosphorylase inhibitor;

an angiotensin H receptor antagonist;

a y-aminobutyric acid (GABA) agonist; and

20 a phosphodiesterase type 5 inhibitor;

a prodrug of said sorbitol dehydrogenase inhibitor, selective serctonin
reuptake inhibitor, vastatin, angiotensin converting enzyme inhibitor, thiazolidinedione
antidiabetic agent, glycogen phosphorylase inhibitor, angiotensin 1l reuptake inhibitor,
y-aminobutyric acid agonist or phosphodiesterase type 5 inhibitor, or a

25  pharmaceutically acceptable salt thereof or of said prodrug and a pharmaceuﬁcally
acceptable carrier, vehicle or diluent; and

c) a container.

This invention is also directed fo intermediate compounds of Formula i,
N—N
20— N—a—g®

30 wherein: ¢



anti di abetic agent, glycogen phosphorylase inhibitor, angiotensin Il

reupt ake inhibitor, y-am nobutyric acid agoni st or phostih®sfitersbear2098 type
5 inhibitor, or a 25 pharmaceutically acceptable salt thereof or of said
prodrug an¥O22f@fdPfaceutically acceptable carrier, vehiclRCDB)RZent; and
c) a container. This invention is also ditldeted to internedi ate conpounds
of Formula I, NNZO(/ \ , 30 wherein: { 21 Septenber 2005 WO 02/ 079198
-1 4 PCT/1B02/003200 Ais S, SOor SO2; Zis (Cl-Co6)alkyl, phenyl or
benzyl, said benzyl or phenyl being optionally substituted with one or two
substituents each f‘dﬂ@p\%ﬁdﬁﬁqzy sel ected fromchioro and nmethyl; 5 Rl and

R2 are each indepe loy, I t 1 ' 1 =) tl, R4
i s hydrogen or (C_:l‘-zchggl kagléflml—@?ﬁﬁ?geg r’i%ﬁ E?enpgrl ﬁ]h(éjn%f‘,ﬁélg?lp t2|inE i@l ,

pyri dazi nyl , &hstibisd with arsyerite sybstitueatsieaslh isdependgoiivasiested fronpttidralaadi ny| |
cinnolinyl, ngpfypyridinyl, pteridinyl, 10 pyrazi nopyrazinyl,

pyrazi nopyri dazinyl , g%rizm' dopyri dazi nyl., pyrim dopyrim dyl,

pyri dopyri®idyl, pfra Byﬁéﬁzﬁ?aﬂilllﬂdqpﬁmi&!ﬁwwfﬂrdaefi otethylyrrol yl, furanyl,
thienyl, im dazol gba s stz bykiyethi azol yl, pyrazolyl, isoxazolyl,

I sot hi azol yl , triazg!yl, oxa iazblyl, t hi adi azolyl, tetrazolyl, indolyl,
benzof uranyl, benzBt Kitwdiagen obé@eCaalidzol vyl , benzoxazol yl, benzot hi azol yI ,

i ndazol yl, benzis idvil i al M PYIE '

furopyridyyl, thi gﬁ%%ﬁ%’??",’ By '?nﬁggz@%@ﬁfpgb?‘éz'"@x‘g%'@%‘;r‘*”ﬂﬁ“

t hi azol opyr i dyHinazelyl. sikinosalyk paihelazingosisnatiny pyaghttyiridings ptelidmziol opyri dyl |

pyrrol opyqg m ; E%é'f' ] Leno L dVile, .1 mi rimdyl,

oxazol opyﬂ m‘g'ﬁzf'"‘ffﬁf.az %#H?F Hﬁ%ﬁg‘y%@d&dﬁé%ﬂbﬂ‘ﬁ%ﬁé@ﬁTMpyri m dyl ,

i sot hi azol opyWiderRWIMidylyvridbpyreziag nyyitopyfidazimyrpyrioly furahili thiemplyr azi nyl , 20

I m dazol opyr gz L azi ' pa | - zol opyr azi nyl ,

i soxazol opyr gﬁdr%dl)l?l’ igs ot i"g%"‘g%y%‘l%"‘ y %%%‘%%é%ﬁﬁ%?f%w

f ur opyri dazi riyediazolyl, thiadiazolyl, tetrazolyl, indolyl, benzofuranyl, benzothienyl, '
benzimidazolyl, benzoxazolyl, benzothiazolyl, indazolyl, benzisoxazolyl,

15 benzisothiazolyl, pyrrolopyridyl, furopyridyl, thienopyridyl, imidazolopyridyl,

oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl, isoxazolopyridyi, isothiazolopyridyl,
pyrrolopyrimidyl, furopyrimidyl, thienopyrimidyl, imidazolopyrimidyl,
oxazolopyrimidyl, thiazolopyrimidyl, pyrazolopyrimidyl, isoxazolopyrimidyl,
isothiazolopyrimidyl, pyrrolopyrazinyl, furopyrazinyl, thienopyrazinyl,

20  imidazolopyrazinyl, oxazolopyrazinyl, thiazolopyrazinyl, pyrazolopyrazinyl,
isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl, furopyridazinyt,
thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl, thiazolopyridazinyl,
pyrazolopyridazinyl, isoxazolopyridazinyl or isothiazolopyridazinyl; Het' is
independently optionally substituted with up to a total of four substituents each

25  independently selected from halo, formyl, (C4-Cs)alkoxycarbonyl, (Cy~
Co)alkylenyloxyearbonyl, (C4-C,)alkoxy-(C1-Ca)alkyl; C(OH)R™R™, (C,-
C,)aikylcarbonylamido, (C3-Cy)eycloalkylcarbonylamido, phenylcarbonylamido,
phenyl, naphthyl, imidazolyl, pyridyl, triazolyl, benzimidazoiyl, oxazolyl, isoxazolyl,
thiazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, thienyl, benzothiazolyl, pyrrolyl,

30 pyrazolyl, quinolyl, isoquinolyl, benzoxazolyl, pyridazinyl, pyridyloxy, pyridylsulfonyl,
furanyl, phenoxy, thiophenoxy, (C;-C,)alkylsulfenyl, (Cy~Cyalkylsulfonyl, (Cs-
Gy)eycloalkyl, (C4-Cj)alkyl optionally substituted with up to three fiuoro and (Cq-
Cy)alkoxy optionally substituted with up to five fluoro; said phenyl, naphthyl,
imidazolyl, pyridyl, triazolyl, ben(zimidazoiyl. oxazolyl, isoxazolyl, thiazolyl,



t hi enopyri dazi nyl, im dazol opyridazinyl, oxazol opyridazinyl,

t hi azol opyri dazinyl, pyrazol opyridazi nyl, isoxazol opyriiazéptgmhbenr2005

i sot hi azol opyridazinyl; Het' is independently optionally substituted with
up to a t oA 0289Pur substituents each 25 independent|y sBCEEBERH0om
hal o, fornyl, (Cl-08)alkoxycarbonyl, (C1--18B)al kyl enyl oxycar bonyl,

(Cl1-A4) al koxy-(Cl-4) al kyl, C(OH)R12R 3, (Cl- C4)al kyl carbonyl am do,
(C3-C7) cycl oal kyl car bonyl am do, phenyl carbonyl am do, phenyl, naphthyl,

i m dazolyl, pyridyl, triazolyl, benzim dazolyl, oxazolyl, isoxazolyl,

thi azol yl, ox&yrdizzstiyl thiadinzaly talrarayl, thieaylr berzpipiazolyia pwralyl, pysezahdt hi azol yi |
pyrrolyl, 30 k ; i ' | et ' rigdazi nyl,
DY dy) oky. PR B Py AR B onyb i

(Cl1- C4) al kyl s@heRaxy) fhlome_noaa.){althqn@‘éitm@f/me ituemity effdétoarekgptionaily
(C1-A4) al kyl ' ' iV : -

C4) al koxy opt ?gl?]égiﬁlf?@d Jgﬁ%g‘? %i‘%ﬁgt{'tﬁkﬁg etlEI %’ %?%Jhp?ﬁg{gg ll&géaq @&ﬂﬁg%f(y
napht hyl , Si mhalazydjexy-(ByCulalyl, (GrCaskop-(CKaiativhi(@atorlyl, optivaaliyl yi |

i soxazol yl , . b ; oThe H;gfé k 0 -15
oxadi azo?/yl , %ﬁ%ﬁ?ﬁ%’%th_ ,ttet trﬂgzo yq@&?ﬁ%@%o%ﬁ@%o%%@? %@%ﬁﬂk%qﬁ@%r%ol yl,
pyrazol yl , qﬂVQ]ﬂJJqV%,SE'l%G@@ZﬂM oxazohybrisxraaly] thlazolpyanddyrazoly in thyr i dyl oxy,
pyri dyl sul f on wf LT 1hj L& . | nition of the
lbst ] tuent o SF SOt subsREROBY el 2he BORRAK) ok A TS Bisbb
substituents 8ihsiitientsasehindapendently selecidd froorhydiooty.dhajo, G-Cudliyl, hydroxy-
hydr oxy- ({glL- a Cé- _kOX - { L] - I optionally
substi t ut@é 3%1?4%&340(@{ ié\?gﬁ( %)ﬁhﬁ%é%él@ (a gﬁ@ﬁ%‘%é@"&’ﬁ@*@ﬁgw y substituted
with up to fsubstifutaddnde phenyl noniaawit gne ChBa Vs, Me DsBRapbéml wheltsirazol yl
and razol yl o4; | Lt ] [ : : 'Aar | onal |
subslto iyt ut edyvms ét'ﬂsltj%%%] %I%&odﬁléﬁﬁgtsﬁ%ﬁtgﬁitg g%@#@%@%@ﬁﬁ&%% ;‘93(21 %’c from Y
hydr oxy, hal oMeQC.€x)adiykgptionalychubstjtuled withiupGo)fixe Byoro, or (C,-C,)alkoxy

Cl- C4) al koxyg -]949)“3 ] z : phenyl optionall substituted
i(n the) pheny?loétg%'?l QN %\nth%h%dg}r'}g ugljt?gé%,glﬂ%: pNE )c/)r ng-pheny?/ wherein said
S2- phenylS i sRomnd dhagreeachsiepenseatly hydrogen gH€ml)aligr.t i on with one O, Br,

(1. O ai Koy, opt B Tept r82et dommthlss btk Gt HedinbiBa bl A8l %% g
R13 are each thaspumpunds gnthpharmgeautinally @icepiblsl dajts theteqivdfesein éds & Bip of
ohar maceut | cal Ty e sorni 8RR ez Bl 20 A 1S, TR and Ro are
each H, R3a is HetA prgirired greumefitdeyipoundpobBraupdd, gesigpated GrompBBnare of
a oup, AA200EShERALfiboth® Bhdbhar b Boutitdin) S22 BBRTBY HRedt WhePlR HERGE UL T CAI 1Y
SH-furo-[3,2¢]pyridin-4-one-2-yl, furanc|2,3blpyridin-2-yl, thieno[2,3b]pyridin-2-yl,
indol-2-yl, indol-3-yl, benzofuran-2-yl, benzothien-2-yl, imidazo[1,2a]pyridin-3-y},
pyrrol-1-yl, imidazol-1-yl, indazol-1-yi, tetrahydroquinol-1-yi or tetrahydroindol-1-yl,
wherein said Het' is optionally independently substituted with up to a total of two
25  subsfituents each independently selected from fluoro, chloro, bromo, (C;-Cg)alkyl,
(C1-Cs)alkoxy, trifluoromethyl, hydroxy, benzyl and phenyl; said benzyl and phenyl
are each optionally independently substituted with up to three halo, (C,-Cs)alkyl,
(C4-Ce)alkoxy, (C1-Ce)alkylsulfonyl, (Cs-Ce)alkyisulfinyl, (C1-Cs)alkylsulfenyl,
trifluoromethyl or hydroxy.
30 A preferred group of compounds of Group BB, designated Group CC, are
those compounds and pharmaceutically acceptable salts thereof wherein Het' is
indol-2-yl, benzofuran-2-yl or benzothien-2-yl, wherein said Het' is optionally
independently substituted with up to a fotal of two substituents each independently
selected from fluoro, chioro, bré)mo, (C1-Ce)alkyt, (C,-Cg)alkoxy, trifluoromethyl,



5H furo-[3, 2c] pyridi n-4-one-2-yl, furano[ 2, 3bj pyridin-2-yl,

t hi eno[ 2, 3b] pyridin-2-yl, indol-2-yl, indol-3-yl, benzdflBepertbgr2005

benzot hi en-2-yl, imdazo[1, 2a]pyridin-3-yl, pyrrol-1-yl, imdazol-1-yl,

i ndazol - 1-¥P,020&1p%hydr oqui nol - 1-yl or tetrahydroi ndol - 1- yPCT/IRARE$33¢ n sai d

Het1 is optionally independently substitttéed with up to a total of two 25

substituents each independently selected fromfluoro, chloro, brono,

(C1-Co)al kyl, (C1-0C6)al koxy, trifluoromethyl, hydroxy, benzyl and phenyl;
are each optionally independently substituted with

sai d benzyl E‘Qfd E)qr)enyl (

up to three RYFEXYREDzE@NE PRgnYL sa(cﬁae@)aaummwi atesiaabepdibiallysul f onyl |

Cl- C6) al kyl ' iy d . 30
,(A pr ef )e?r eé %}dgﬁgﬁ&%nﬂy @Qﬂsﬁ@ﬁ%@h@? b%wo{ﬂ’gé%"”égi'@ﬁ %9 E %géko%&gr reOX%/ hose

of conmpoun
conpounds an GWQ’HVH@%&EGQG]&WEUF%W (BhiGe)adiotsutfenyh drifemfornétbyler hydieky. i S
i ndol - 2-yl, benzof ' 2] ' ai tL is |
optional | i ndep%rgfrﬁ %g%ﬂﬁé?ﬁﬁﬁjg%@ﬁéﬁ%é ?oorxgz;)%g'b"&e?%?ﬁ? S 5-
subst i t uePt s CBiREH3MmeaikykbRIRATIRY-2-4 8heé pbarthacedlinally aceptablehdatts therdufon,
(Cl-06)al kyl, (Cl kthredid nher 2005 - 16 ‘
PCT11B02100320 hygﬁg%@!’ benrze;?ldr%'jr#déﬁ)z{?g@f";ﬁyés%%}'Héﬁ%ﬁeﬂﬁﬁatﬁ%gﬁ%p are each
optional |y Phdapeingsscerppeunds end phannaseuticallpatoeptabicemits theveofWhkbréio pal Kyl |

(C1- C6) al koxj, sd LR SRR RRlky Lsdw i Cl- ul finyl,
(C1- Ce) al kyl sul fzenyla, tr iaﬁu%c:ﬁoﬁnﬁs%bsllﬁ%ra%y ?%'Zé%k"zi preferred conmpound of

Group CC is the cHmipeferead armspef porrpounds of BrowghDDy desiinatsd Gioup BE; afelr an- 2- yi
and pharf@cegbks abin A . t her. prefer group of
conmpounds of _Far mul go i I, %@E?ﬁéﬁ‘éﬁgﬁ@'gEgé%gb’%?@gﬁ'ﬂ%%f Bl!l_{?ggs and
phaL nmaceut i catifiyrod3 2elpyeding-anet2-¥, furanofd SbipyridireRqyl, Md;m[ﬁfﬁ&jpyxﬁin—ﬁﬁﬂ R2f are
each H R3' jhdol®ll indBih-4 | y .__g]&ru canpqunds o
G oup DD, desi gna% él(g stoﬁbbﬁggﬁg%’%b y&ﬁeﬁ%ogglgﬁ ?S’ %W%ﬁ‘g1%ﬁ@yﬂﬁg%r'ﬁaceut ically
?ccept <[51t2)I gb]S%W @‘%ﬁ%éjﬁ?j‘i"vﬂﬁ{ intlazoHa1, téteahyaﬁqﬁhom-y&rw}amlydiodidlb}-#ypne- 2-yl,
uranof 2, WETER SRiHMY i f e g 1 NGOL 2 2 Y
I ndol - 3-1yl , benzof u} an- 23—5 #%bﬁﬂﬁgﬁeﬁ%‘%@ygpgs’tﬁf%%ﬂ%t’&%z%lt%?ﬂf34'91 3 yl,
pyrr o|h - éﬁy! ,squﬁﬁltaaség |ea§:w5$9pmqieamelactgd frpmeﬂuo@;zhlm;m;q b'rqnmd(a:f-&%)amyl,
t et rahydr oi ol  trifes | ' onal ly,in endent |y
substi tut edrt\%?t ﬁjlaup x{o“a .tOlf!g‘ﬂyfgﬁyﬂaﬁﬁ%gn%g@:ﬁl{xedxgﬁ?@&ggewqEH%IB @Htent | y
sel ect ed f r Git® EREPREONSIY brependentysubsButeasyitil upytb threé Ghlo R} Gy,
trifluorometlwylc,)alsty _,Cﬁwg ) ' g( ) | .apd phenyl are
each opti onaf}ﬁjl ys)l ndﬂe}g})ce{%hhe(ﬁ y gﬁ%@???ﬁ?@%“‘m"ﬁ% C??gfaﬁ%%ﬁm’ro
( C1- CB) al ky[VHuorerme ) oy @5@}){ . (Cl1- Ce) al kyl sul fonyl, (C1-Cs6)al kyl sul fnyl,
(C1- C6) abkyl sul f eN¥feferrdddrblid G dfHoMbs OF Gmgrfi%)fﬁesignated Group FF, are
those compounds and pharmaceutically acceptable salts thereof wherein Het' is
indol-2-y, benzofuran-2-yl or benzothien-2-yl, wherein said Het' is optionally
independently substituted with up to a total of two substituents each independently
selected from fluoro, chioro, bromo, (C,-Cs)alkyl, (C+-Cg)alkoxy, trifluoromethyl,
25  hydroxy, benzyl and phenyl; said benzyl and phenyl are each optionally
independently substituted with up to three halo, (Ci-Ce)alkyl, (C4-Cs)aikoxy, (Cs-
Ce)alkylsuifonyl, (C,-Cg)alkylsulfinyl, (C+-Celalkylsulfenyl, trifluoromethyt or hydroxy.
A preferred compound of Group FF is the compound wherein Het' is 5-
chioro-3-methyt-benzofuran-2-yi and pharmaceutically acceptable salts thereof.
30 Anather preferred group of compounds of Formula I, designated Group
' GG, are those compounds and pharmaceutically acceptable salts thereof wherein
Ais SO, R' and R? are each H, R® is Het" and Z is methyl.
A preferred group of compounds within Group GG, designated Group HH,
are those compounds and pharnflaceutically acceptable salts thereof wherein Het'



20 A preferred group of compounds of G oup EE, designated G oup FF, are

t hose conpounds and pharmaceutically acceptabl e salts tHdrseftemba200d Het'
is indol-2-yl, benzofuran-2yl or benzothien-2-yl, wherein said Het' is
opti onal | yWOitRg&ghdent | y substituted with up to a total oPCTARD2/00320
substituents each independently sel ect ed?rom fluoro, chloro, brono,
(C1-Co6) al kyl, (Cl-Co6)al koxy, trifluoronethyl, 25 hydroxy, benzyl and
phenyl ; said benzyl and phenyl are each optionally independently

bstituted wj hree hal 1- 08) al kyl . (Cl- C6) al koxy, (Cl-
?:g) al Lyi’s& f %?Fﬂ%&(ﬁe@hﬁrﬁy ‘S“Lﬁq?'uyf\wf?"q[%z%bleuy!iﬂn%w!éhiﬁ%g[ﬁ;a%i(p){/ridig-Z-yL

trifl uor omet hiptol@rylHiydbi-3xy, behzpl:aire2E RSN, fhi =:i g the
conpound wher 'rﬁf_ﬁe't by o thtedic %'d%dﬁzj.& ?’ﬁ&gdﬁ't'ﬁ y§

f
- benzof ur an-

. - chl - 3- et hyl
phar maceut i cal’l'y agcgﬂbiﬁ?'é'yi'a{ﬂ‘?%%{'ﬁ'é' é%rﬁﬁvdrewim@idrﬂ@r tefradydnoindd-1gyloup of

conpounds of iwrein ksaidIHet’_id@@ii@m?ﬁﬂe@ﬁéﬁﬂ%bsﬁ{u?e&\&ﬂfgp R 'Bgtﬁ/gag ar e

phar maceut ¢ h H3eCe tabl e salts thereof wherein

bach H, Ria ruPHEES sehindependenty selostosheame fuare, ehierapbroma: (ialkd, wi ¢ hi n
G oup GG deqCglaumkdxyGtifuprdritbthyloh . lcal ly
acceptable saglts thher.eof \Mr1 rei)rq Iﬁréﬂgﬁ&gﬁﬁgmﬁ%gﬂgb%%%% 8 -17
PCT/ | B0210035%F F&° QRtipRRlly_ndepspdentlyisybsiitufed with ppyie three halo, (Cr-Cs)alky),

f urano[ 2, 3b] (@Celalre:dr, cha el Yoo A/ IR

i ndol - 3-yI | tt)r%gf o (Cr j), kpSGchy ﬁP%ﬁf_yé%élg{!@fﬁ%x(ggkgf)%ﬁtgﬂg}% J[on n-3-yl,
pyrrol - 1-yl, "TPRmEsV or hydrdadazol - 1-yl, tetra hydroquinol-1-yl or tetra
hydroi nd®0- | -yl , Awnsreged ' Dol ' ' ubstituted
with up to ajtotal of tmggﬂgﬁggﬁpagﬁsﬁmﬂ*ﬂ{eﬁg%%@ﬁ?%?%%ﬁ%@’taéﬁ from

fluoro, chi of§e GPBRRHNds@nd EhmENRGAUNcally @pcapishie Ralistheteof Whereindtatt sy | |
hydroxy, benindbl-2ggberzenyhn-2SfbPb&aaidn-2RdwR %a - tionally
I ndependent | dsub%t | tut %% W t%ﬁ up tot r?r eg’ aﬁg%,w &1 ﬁé@)’iﬁ‘%@ﬂ&&
(C, -Cs)al koxé, SR ?'&496%1 {futsg wilhie to 4 tote! ol supsEtuerts wath independently
(C, - C6) al ky| selédtediydbm flubfd, ChidRy, BRBEONE -BL)alRVIdFOX. %At ﬂm group of
corrpoundﬁ_'.} Wi }téﬁrn %‘8‘%& élzjﬁ desi gnat e’g ??tajpyigfxgel)aerﬁ hor@léﬁ%;@‘fe nds and -
phar macelt i cATGY4 kand pheayl: faidibrarnd ard pirenybane aash 'optisnallyndol - 2- yI |
benzof ur an- ZingbpepdemtysudbituRA-WEt)lp toWhRE Bhid. RALE (@S | ly
i ndependent | )ag)gsuéj tﬂt &? % h up % 0 a total R%f ?%&@d??ﬁ?%‘%‘ﬂ?@ each
i ndependent | %‘5 FRPE G Grrirlkyisiiinyl. (EnCorlkylsuifepio trifluaron@sia lokipydroxy.
(C, - 06) al koxy, t A prefepreaneimiund WithAGHoQs Wis BRI .38 d benzyl
and phenyl hgre ch ¢ @Ei onaij I i nde endféntl? /sub to?lpg't‘@%&\%hﬁt ﬁsgéto t hree
hal o, (C, - C%J ArRyTmetee betsy élr%b%y', ar(f@faharrweax rallysetensalle salts thereof. ‘
(C, - 08) @Kyl sul f iAmpther pferéd yrohls ok 8othbUNd of FoirhliR'dRBRhEL @budYAT OV

are those compounds and pharmaceutically acceptable salts thereof wherein A is S

or SO; R" and R® are each H; and R® is Het".

A preferred group of compounds of Group JJ, designated Group KK, are

those compounds and pharmaceutically acceptable salts thereof wherein A is S
25 andHet'is SH-furo-[3,2c]pyridin-4-one-2-yl, furano[2,3b]pyridin-2-yl,
thieno[2,3blpyridin-2-yl, indol-2-y1, indol-3-yl, benzofuran-2-yi, benzothien-2-yl,
imidazof1,2ajpyridin-3-yl, pyrrol-1-yl, imidazol-1-yl, indazol-1-yi, tetrahydroquinol-1-
yl or tetrahydroindol-1-yl, wherein said Het' is optionally independently substituted
with up to a total of two substituents each independently selected from fluoro,
30  chloro, bromo, (C4-Cs)alkyl, (C+-Co)alkoxy, trifluoromethyl, hydroxy, benzyl or

phenyl; said benzyl and phenyl are each optionally independently substituted with

up to three halo, (C:-Cs)alkyl, (C+-Cs)alkoxy, (C4-Ce)alkylsulfonyl, (Cs-

Ce)alkylsulfiny, (C+-Coalkylsulfenyl, triflucromethy! or hydroxy.

A preferred group of com(pounds of Group KK, designated Group LL, are



A preferred conpound within Goup Il is the conmpound wherein Het' is 5-

chl or o- 3- net hyl - benzof uran-2-yi and pharnaceutical |y acctipSertieraber:2006
thereof. 20 Another preferred group of conpounds of Fornula 1, designated
G oup JJ, WPL2PRHE8E conpounds and phar mac%gi cal |y accept aBFEIBRIWI20t her eof
wherein Ais S or SO R and R2 are each'™ and R3 is Het'. A preferred
group of conpounds of G oup JJ, designated G oup KK, are those conpounds
and -pharmaceutically acceptable salts thereof wherein Ais S 25 and Het'

is S5Hfuro-[3 lgi - -2-vl . .furano bl pyrjdin-2-yl, i
t hi eno[ 2, 3b] p&f%%ﬂfﬁgg%’ﬁsﬁnﬁ%ﬁ?@??‘f“’%ﬂ%8‘8?‘%@@? ,L%éh%rsw*aﬁ@zfiﬁt‘, is
benzot hi en- 2- ydol-2-yirberezofijran-2-9} gybdndothied-341, whetienodaidlHet! is dgfofaRo! - 1- Y1,
i ndazol - 1-yl ;. éangx %g{. l,- 1= vyl or t r ahydr oj ndal - 1- yﬁlrb va@rei n said
Het' is opti oﬁa?’?y in epenc'itg%fjlvéths'ﬁ’r}gﬁ Pkﬁ?eﬁim%ﬁupﬁt‘tkﬁﬁtﬁ gagft indenpgndsntiy wo
?g bs tCi6 ; uleg Is ﬁﬁe%r:%ﬁ?nm ohibp, ?Fj'm ‘(efiCE])éfkm, E](t%@é)ﬂkm@gtrﬁbbrl%ﬁﬁthﬁr grm’ |
- a 'h - Wp tri #Br orr?t r oxy enz or * phenyl ;
sai d benzyl and PRERYIVarE oy FHY PEAt A P Jifakh ppti tituted with
up to three HadependentyCsipalititel withGp-to@irekiratey (CL&)alleh) @, Jor)mehd oey! . (C. -
or a1 er Lod g7 CISSMRI R IURRTBH (e &s?@%%&ﬁ&ﬁ‘{ﬁ@%&t{‘yi?# i
Sept enber 2005 WO A preftBto®mpban®ETEHRAL00 e Ad WHERSH RES @5d
phar maceut i C%hwo‘%ﬁﬁ&ﬂ%%%e‘fal t It %of wherein Het' is | nd(l)fa-az-yl ,
benzof ur an- 2-yI~ or "ben F_ H'ZaQ:%Y a PENACULFR]ly aeeeptakie spits theeof.y
! ngepengéﬂt : y SUbSqnqthﬂéngUNdfbfsﬂ@frémc@?F&hﬂb \nﬁthint%u? ucg),%gggguﬂ%hfe,%aﬁh
i ndependen S romfluorq, chioro, brono, - al kyl,
(C, - Cp)al koxi‘}‘,‘“"t %J.e]ﬁﬁ%%%r" F-FE’PH?/‘?S, a'ﬁf 'ﬁ}?&?‘ﬁﬁ?}{me@%ﬁ%ﬁrﬂpfahks slte Higreof wdiemimenzy|
and phenyl ards&andpef M—quo—[:i,BQﬁW%ﬂeﬁ-ﬂFﬂﬁéﬂo{Z{élﬂﬂyﬁ&iﬁ.E.wIO to three
hal Cl-C6 .k . (C7- .CB)al k | f I, '
(?:, E)’ces§ al kyl %’ﬁ%ﬁ%f}fpﬂ'@@f'&ﬁ%ﬁéEYI‘CZC@'@W'?ba@F%l“F%b?‘%%@Wthi@PZWdr oxy. A
pL Ief err gd c ?'T'Fldamhﬁé]p@iﬁm-zylllpyffﬁgi-?ﬁirﬁﬁﬁmutfﬂ iMdITiﬁbﬁiJS}I, f@féhg{jr%qéi‘nfﬂtq_
chl oro- - F an r eutically aCceptable 'salts
t her eof . 151?09%%%%%%%%1# W@'%g?'a%WBMYWd?W ety sybsiiuted
desi gnat ed Gwihpp/a tetekofthho SebstiiEpaURsLh indsheRbaiFaeRddGRIn Yudecept abl e
salts thereo er.ei ' t' s, )
5H-f ur o- [ 3, 2{3:']"}3% Fﬁi%ﬁbﬁéaﬂ?ﬁy@%ﬁm[ iflypppiptvi Xy benzyl and
E) hi en?Lg, 3b]2uplyenyd ismidzbepkyl andgbénﬂagd eadwsbiﬂilk;nﬁwhdeq@ﬁq&ﬁﬁlgu%g&éu :witT I
enzot hi en- 2, '’ i di.n- yrrol -1yl , imdazol-1-yl,
i ndazol -210 yl é‘it:e:tﬁféﬂ/agﬁggt#ﬁgﬂﬁl@ﬁ%}%k@ﬂxl(gt'EQﬁWF‘Bf%Mb(011- yl, wherein
sai d Het20 i sCoplkylowifinyl.(Ci-Oeepeisdiberivt, triftudhsrbthyit & thydroxy.
A group of preferred compounds within Group MM, designated Group NN,
are those compounds and pharmaceutically acceptable salts thereof wherein Het'
is indol-2-yl, benzofuran-2-yl or benzothien-2-yl, wherein said Het' is optionally
independently substituted with up to a total of two substituents each independently
25  selected from fluoro, chloro, bromo, (C1-Ce)alkyl, (C4-Cs)alkoxy, trifluoromethyl,
hydroxy, benzyl and phenyl; said benzyl and phenyl are each optionally
independently substituted with up to three halo, (C-Ce)alkyl, (C1-Cs)alkoxy, (C,-
Ce)alkylsulfonyl, (C,-Cg)alkylsulfinyl, (C4-Ce)alkylsulfenyl, trifluoromethyl or hydroxy.
A preferred compound within Group NN is the compound wherein Het' is 5-
30 chloro-3-methyl-benzofuran-2-yl and pharmaceutically acceptable salts thereof.
Particularly preferred intermediates for use in the synthesis of certain of the
compounds of Formula | of this invention include, but are not limited to 6-(5-chloro-
3~methy!—benzofuran~2—suifenyf)~2H~pyridazin-3-one; 3-methoxy-6-(5-chloro-3-
methyl-benzofuran-2-sulfonyl)-pyridazine; 3-methoxy-6-(5-chloro-3-methyl-



with up to a total of two substituents each independently selected from
fluoro, -chioro, bronmo, (C, -C6)al kyl, (G -0C6)al koxy, triZlSeptenmeertR005

hydr oxy, benzyl and phenyl; said benzyl and phenyl are each optionally

i ndependenWiy028utI88 i tuted with up to three hal o, (Cl-C6)aPRyig02/00320

(C1- ©6) al koxy, (C1-C6)aikylsul fonyl, (CL-¥& C6)al kyl sul finyl,

(C -Co6)al kyl sul fenyl, trifluoronet hyI or hydroxy. A group of preferred
conmpounds within Goup MM designated G oup NN, are those conmpounds and
pharmaceutical |y acceptable salts thereof wherein Het' is indol-2 yl,
benzof ur an- 2-BANZefKr Wiamyenyridazine; Samsthoxy-G@rehlonet3-methylhanzofrant-3-

I ndependent | ys, FipBlplhidizAmb; WnhiB-@Rrid IpeRboftiiih- H%? o1 ch

i ndependent |y 25 zjg}(ect ed frnomqg uor%g ﬁ“ﬂf‘@ el fpitl)&r]rioé W’c%’)?g’?’ﬁdfﬁﬁ'

( Cl1- C6) al koxy3-OR&-i f | uor onet hyl ,  hydr oxy, benzyl and phenyl; said benzyl
and phenyl are eaq&hoqp;,-l b t three
hal 0, (O -06)alkyl, p?é}é'lr ‘K@%é"r?‘g?’%?}g?:aw%%g%&?m f’qa%rbgﬂ%?”r&ﬂ

(Cl1- C6) al Byl 'sul fi ﬁ%ﬂe SUPEF*—'W"&W@'B@ lmbllléﬁﬁ}/lspfoplﬁaﬂyl-ldaﬂieﬂqmnmdunds whichiraox y . A
preferred conpoupsl idMHbb e l%ﬂf%) AWATET

chl or o- 3- met hyl - benzofuran%cpwr ofﬁﬁgcrﬁ%ceu Lm“({jry ac@gﬂgpgﬁeolf%o?

t her eof . Parﬁ@@%ﬁ@rfﬁya?ﬁ@yméﬁ@'mevleg aedicmiemabe pr mass humtdndiffesent hesi s of
certain of tfgnfs ?Bﬂﬁl?ﬁwa@& of MBS hatnder Obudil) Flnk BY A BudiSibd S8sotfis 27 ©
3- et hyl - benitat Gea ke incaporaded,into-crpoyndscef theningerdion include isotopes of

3 ot hoxy O6. (X SR rodn, '“’i‘?‘éﬁ' ?%@i s A S e

PCT/ | Bg|2/410326Hbé'hz§iu aiNp Py 0en?l a)zF-’,pﬁ "YaandEC), GspettivelyyCompounds
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6- §5 ghl 8{8 % net Lﬁ%'_éﬁﬁ nzof uran- ?l %e%n‘tﬁ'?(/%: t?&l}lé)yrl ﬂ%ﬁecgfi%gne Anot her
pr gf g(r: { e?n{/ QPB@TH@GB@C@H}I %CCEPfeh!E@ﬁleQFSH@rc@frmmﬂdBthlﬂmdmgawm L-(I:-Eeare
;Sgejnt [ cal toe‘%ﬁg@gﬂ} éfg{énﬁ%ln ﬁsétﬁ%s%ldﬁ)? f:isg%laggfl ‘?CLR #mg%le V\Y'Aﬁ'g' fact
that onel®r Herssopaeihis lweafl%@edaledsotgpl(aﬂy-@ehﬂmpu@mmf ﬂ'teq:mesentrass or
mass number %Eﬁt%%?e)fcérﬁﬂé tHage ﬂ'ﬁ?ﬂhﬁh cf?\ye .Q&Bx?eﬁtgh%% aygpaLly, found in

nat ure. Exanpl es | Sot opes can I'’ncor po toco unds of
the inventi owcﬁrﬁéﬁmaf@@ﬁe&ﬂ&sﬂr@@ andjomtlﬁstﬁgemsmmubut:onnassaygeTnt:atexjygen

Phosphor ous 1814 dha chibbRlNG, ANl lldk R arﬁlglﬁé}gl Fﬂéfe%gh ot thorkdbe of 1 1ON

180, 170, 31P 32P 35S, 1 res ec oun For mul a
| and For mul Brepgraien anddejectakifty. Funhen sihstitution wilh hg&nerhm’mmfs suchab

phar maceq | Cadditivt, 808 ANSy SR Serilin HRIDGRRRMAB e Fesiting AbH JRLRG UIS

whi ch
metabolic stability, for example increased in vivo half-ife or reduced dosage

requirements and, hence, may be preferred in some circumstances. Isotopically
e labeied compounds of Formula | and Formula 1! of this invention and prodiugs thereof
ccan generally be prepared by carrying out the procedures disclosed in the Schemes
25  and/orin the Examples and Preparations below, by substituting a readily available
isotopically labeled reagent for a non-isctopically labeled reagent.

The term “reduction” is intended to include partial prevention or prevention
which, although greater than that which would result from taking o compound or
from taking a placebo, is less than 100% in addition to substantially total prevention.

30 The term "freating”, "treat" or “treatment" as used herein includes preventative
(e.g., prophyiactic) and palliative treatment.

By "pharmaceutically acceptable” it is meant the carrier, diluent, excipients,
and/or salt must be compatible with the other ingredients of the formulation, and not
deleterious to the recipient thereof.



contain the aforenentioned isotopes and/ or other isotopes of other atons
are within 15 the scope of this invention. Certain isotdiSertembérsleded
conpounds of the present invention, for exanple those into which

radi oact i VWO R®FYPeLs such as 3H or 14C ar i ncor por at ed, BEEIBEOPID i n
drug and/ or substrate tissue distribution™aSsays. Tritiated, i.e., 3H and
carbon-14, i.e., 14C, isotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution w th-heavier isotopes

such as 20 deuteri | - affard certain therapeutic advantages
resul ting from grefaltF eF*prﬁ%?oéﬁgrngg%tra%ﬁqf’l""}?,omPB‘rm‘E‘QaﬂﬁIa TYGhBTEEUSRd i n vi vo
hal f-1ife or maibhcleliovdngsadreinistratipm, redeeses theainel inhRBGR soy cisnigief erred in
sone circunst ; i.cally |abel ed congpoupds of Fornula | and
Formul a 11 of Bﬁﬁsﬁ(}qléﬁ\tg’rﬁ?gégﬁ nd %P@WBSBS’GWHEF%& o theplysiniadigel pH pe
prepared by ctoroyghregzene attion ipcaneded fthdbssleaang foim) he Schenes 25 and /or
In the Ex | es ang I%{'[@ge raIionstbetl%\rE\é '5?/ substituting a readily avail able
i sotopically |abel 84 & égn'ts pesint Satied RySrasRiben (sigpight pebrapched£hain) . The
t erm "r educt i whéreinz hydtagedetbrh & renpivediRoR @b & thdteRviRal éRBorky ERerfI&PE | on
whi ch, alt houelhsug g%%} t han. tgat whi ch d\goul d result fromtaking no
conpound or Trom ta EJasaurmng s, designatqddendth epgomRaseEs the Radicklabn t o
subst ant i al | yexaotpid) aps methmisnerethyiéhe] pRpyiehdbitleRa] hetlylens. heRine, OF

g

"treatnment” as ?ﬂ%% herein includes preventative (e.g., prophylactic) and
palliative t rCAL t. By "pharmaceutically acceptable” it is nmeant the

carrier, | uent, ByxBulfenghissmearaiB]byrsuiill ishtent 8O SRNMRAGHRING! W hdhnt he

other ingredigRts of the forrmulation, and not deleterious t0 the recipient
t hereof . WO 79198 PCTI 1B02/ 00320 20 The expression "prodrug" refers to

a conpound that i Bydhalolig npsaatchion] browdi, e, dr@hdreW Ng admi ni strati on,
rel eases the drug vi a,sone, .chem cal or_ physiol ogi cal process

| n_Vivo h . '
(e.g., a prodrug cﬁ’( BEYIN§ msant SFRIghter branchied dhein sagirated hﬁg{oéﬁl‘bﬂﬁ RF ough
enzyme acti orbrarched saterateeihydeocatindEsdmstahy 8F stihfMéroups Bissudiliene” is
meant sat.,gr atd%Qi n%/tg(ar%ca{qbon strai ght or branched chai n%m wheréin a
hydr ogen 'at om 9 VEd FFBIPRERER ot P sxampla) aredrelbriesthbarapilar y  of
such groups (sopsapyl, hatylt Sec-blgl] GrRineEut/ISRG, IR ﬁé§}§‘e?1t}l,|"l§rti9§r ﬁehfyh' har
exanpl e) ar 68&%&%@% t h%'yg%e ﬁrlgggl enel _butyl ene, pentyl éne, "hexyl ene,
heptyl ene. 1 I @ﬁ&y og 4 v B?"Y"Q,SBP?’FYHWPM anchedylt SO and by
"sul fonyl" is nmeaBy “all0@” Bynddnabirdightchamaaiurféd Ak or BfpERed ééiﬁi%ted%ikxf | uor o.
y "al ky [ or branched chai n saturated hydrocarbon or
By "al Kyl " 1 foRRaMhrodbf 3h Sged’ ERLANEN rous (esuming e
o] ro Xygen. Exemplary of such alkoxy groups (assuming the
20 designated length encompasses the particular example) are methoicy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy,
neopentoxy, tertiary pentoxy, hexoxy, isohexoxy, heptoxy and octoxy .
By “aryl" is meant a carbon-containing aromatic ring. Examples of such aryi
groups include phenyl and naphthyl.
25 ltis to be understood that if a carbocyclic or heterocyclic moiety may be
bonded or otherwise attached to a designated substrate through differing ring atoms
without denoting a specific point of attachment, then all possible points are intended,-
whether through a carbon atom or, for example, a trivalent nitrogen atom. For
example, the term “pyridyl” means 2-, 3-, or 4-pyridyl, the term "thienyl” means 2-, or
30  3-thienyl, and so forth.
. The expression “pharmaceutically acceptable salts” includes both
pharmaceutically acceptable acid addition salts and pharmaceutically acceptable
cationic salts, where appropriate. The expression "pharmaceutically-accepiable
cationic salts” is intended to inclide, but is not limited to, such salts as the alkali metal



branched saturated hydrocarbon. Exenplary of such al kyl groups (assum ng

the 15 designated |ength enconpasses the particul ar exdtpbapierabar 2085hy| |
et hyl, propyl, isopropyl, butyl, sec butyl, tertiary butyl, pentyl,

i sopentyl , WOB{9&HP§| , tertiary pentyl, 1- nethyl butyl, 2-nePGl/IENR0§I20
3-methyl butyl, hexyl, isohexyl, heptyl andl-octyl. By "al koxy" is meant
straight chain saturated al kyl or branched saturated al kyl bonded through
an oxygen. Exenplary of such al koxy groups (assum ng the 20 desi gnated

| engt h enconpasses the particul ar exanpl e) are nmethoxy, ethoxy, propoxy,

i sopr opoxy, 1854§7.9-iSOAHT R\ Potas el Alkping easihymetplesiia ig/g., caldwaandxy,

neopent oxy, tma@n&wmpmhm&m saﬂ@éﬁ%ﬁanndﬁ@é\%x%saitg@dﬂh R g ﬁ
"aryl" is neant -containing aromatic ring. es of suc aryI

groups i ncl ud® Rﬁ%ﬁ@lﬂe & H@BWVengslawneo,§h9ksleb@eimﬁd@a@mod that if a
car bocyclic Oéthypg{e@;amryé:Imé@Mmﬁ@wnWIg%amp@p@gﬁgtﬂémmglmrW| se attached to

a designated substrate throug differing ring W thout denoting a

specific poi rengypharelylaming. digthdamise, Pllﬁﬁééﬂﬁaltr@mﬁﬁlaﬁ‘ﬂl‘@ @ramihgr@ended,
whet her t hr ouglrakyfahens Bﬁdaﬁhétﬁol) &y r{)rﬁ‘&%ﬁi@lﬁe &?kﬁéﬂ@'ﬁgﬁpgﬁeﬁ]&ﬂf n atom

For exarrple the term' % erm
"thienyl " nedvseriable geid ad UPFBSQ“ﬁl lémndeditmmgigde.@ut 8 nommteéﬁp,rseshsaﬁs

“phar maceut i Gglthy/h %:@'@dﬁﬁlr&rﬁde IO dRRrdyeh F?Ifa‘?@?iwg%ﬁ%ﬁ W‘%%%‘" ! oni ¢

acceptable acid a tlon sal'ts and phar mecéutrca
salts, wherePR W"@ Bydrogenpiosplisics as¢tale, syskisaieadtale] walhbpesuwionaie abl e

e the ol kel 1 eoyae) SAREREnILRS SR eI A bt ER,0”

salts; (e.g. SodHissghh and potassiun), alkaline earth metal salts (e.g.,

cal ci um and mgn%bhmwu@a%%éﬂfaﬁ% ﬁ%ﬁ;m@é’ﬁﬁg%\‘ g ﬁprJﬁnd %l?ﬂll%ﬁ:oﬁ”h oline

or ganl ¢ am nes such as benzat penzy enedl am ne
di et hanol ani A&Y begsﬁiﬂwrwar@rhyrfeactm@ﬁmmnqmrmf $Eydi gbropaurida Bjth an

benet hami ne aPbBphae E¥éept] HBM&- g%um%élﬁ)t Jn g cStngél‘?t"gﬁ}@F?IFﬂaB%é a6 sB&IUW L

t romet ham ne (2-am no- 2- rox propane proca The
expr essi bn. ﬁYFHPW%éGE“P&"am?t?OX‘%é@@ﬂ@tﬁﬂ'@x&bl ghdiwl hydriga, paldssitim i s i nt ended

to include, Hié‘lhdxﬁien;%taésid?i‘l E&foffe, Hiﬁn\ c%ﬁ%]otnﬁte gﬁ%rﬂ%@tﬁrﬁ?ﬁé Icﬂx ate,

hydr obr omi de, sul fate, ﬂen sul at e, ospha
di hydr ogenphB¥pa4ée, ea@ﬂ%% Olgﬁc@mmﬂréam@iet mmreZIneremmu@ms’nhamzmaafrhe 10

g ;Tieﬂ fS glr ?tGS) ] Zlgflt IP ;éo@t%}:%rﬁ}%&ﬁto(&rﬁ%ég Bt 6y additidnor ahoRolvehit! llﬁlHa}ﬁy
cases, salts are preferably prepared by mixing a solution of the acid with a solution of
20  adifferent salt of the cation (sodium or potassium ethylhexanoate, magnesium
oleate), and employing a solvent (e.g., ethyl acetate) from which the desired cationic
salt precipitates, or can be otherwise isolated by concentration and/or addition of a
non-solvent, They can be further purified by crystallization from (C1-Ce)alcoholic
solvents such as methanol, ethano! or isopropanot or from’ketonic solvents such as

25  acetone, methyt ethyl ketone or methyl isobuty! ketone.,

The acid addition salts of the compounds of this invention maiy be readily
prepared by reacting the free base form of said compounds with the appropriate acid.
When the salt is of a monobasic acid (e.g., the hydrochloride, the hydrobromide, the
p-toluenesulfonate, the acetate), the hydrogen form of a dibasic acid (e.g., the

30  hydrogen sulfate, the succinate) or the dihydrogen form of a tribasic acid (e.g., the
dihydrogen phosphate, the citrate), at least one molar equivalent and usually a molar
excess of the acid is employed. However when such salts as the sulfate, the
hemisuccinate, the hydrogen phosphate or the phosphate are desired, the
appropriate and exact chemical équivalents of acid will generally be used. The free



Phar maceutically acceptable cationic salts of the conmpounds of this
invention may be readily prepared by reacting the free 2dcheptéroben2®05sai d
conpounds with an appropriate base, usually one equivalent, in a

co- sol ventWOW{7Ha% bases are sodi um 15 hydroxi de, sodi um RETHRZI0AED sodi um
et hoxi de, sodi um hydride, potassium neth8Ri de, potassi um carbonate, sodium
carbonat e, nmagnesi um hydroxi de, cal cium hydroxi de, benzat hi ne, choli ne,

di et hanol am ne, piperazine and tronetham ne. The salt is isolated by
concentration to ddimess or by addition of a non-solvent. In nmany cases,

salts are pr e %@E‘Bé‘ﬁa’éﬁ“ﬁ@y Gembined ina seisalvers oprwhishtha deeregisalt a
sol ution of BRcipiates, fc@rcaﬂbe hbhwigef :sélél%dﬁ tdoBEerﬁéﬁ&l | i il 6@6@1 R

et hyi hexanoat e, ﬂl_nem um ol eate), and vent . et hyl
acetate) fr orsRFENE H ey car be furtbar Rusified by @Wnglhm’iiopfr@m(ﬁn-Sa)Blsghohgsolamis be

ot herwi se i sodizheg rﬁé‘théﬁ&! Ce@ﬁ'ﬁrb?&rhéb?rc@%%l% fr?ﬁﬂ!nql&deg‘so%?ﬁ su@ﬂ(gﬁ SQhyRnt - They

can be furt her8{3ur| f.ied crystallization alc sSbl vent s

such as nmét haf Y’%'E‘Yléﬁ@@@f"?%ﬂ?%%l@mmﬁ from ket oni ¢ sol vents such as
26 acetone, methyl pRidhigs of HRGnion fBY BY lforh%e%yfsxﬁsnmaga%omggﬁ]
y pr epar ed

addition salts of the conmpounds of this inventfon na

by reacting tFRETMadat fiesenireaen Rﬁsrtlgapﬂth@@mmm&-om Itlng asrshowpbelopt i at e aci d.
When the salt is of a nonobasic acid gg.g., the hydrochloride, the

hydr obrom de, the p-toluenesul fonate) the acetate), the hydrogen formof a
dibasic acid (e.g., the 30 hydrogen sMrfite, the succinate) or the

di hydrogen formof a tribasic acigd g N\ @l hydrogen phosphate, the
citrate), at |east one nolar equival nd usually a nolar excess of the
acid is enployed. However when such lt3, as the sulfate, the

hem succi nate, the hydr ogen phosphaIRe or Rhe phosphate are desired, the

appropriate and ex | equivalents of acid will generall be used.

The free 21 ﬁ}&f"é’ﬁ% (%@B@XQ@PWM%SQEWMM%@EW !tyefgéctéra@ t he

acid ar ewsuabmmmm@huranmn@@oﬁ@buméﬂﬁé fMnRIFE X, WH6reﬂﬁﬁh§§§’ sal fjd_ _
or addition

precipitates efwi se isolated by concentration an

of a non- Id9€r?ﬁd Eﬂ)ﬂ’fgfngﬁ E]@”Pu?*i’?f@ro" doiin fheresenes gist baseispgh 890 r om

(Cl-c8)al cohekamplapéoaaml aydrﬁiwbhn@atym&ﬁuhm%,reﬁnbﬁmh seﬁ;eﬁtsélféh%eaf@f' or from
et hyl _ketone or nethyl isobutyl

tgt gzlec E?lo\d/%nt ; '%f gFﬁﬁﬁ/’f&Cﬁfﬁt&%ﬁetﬁﬁmﬁwoWéawm Bie readioniis ganer¥ya conpound
of Formula ba;ﬁtad bitatdempéraRBRTaRR frbiAkbeht d-BRo BYEU feHh BribeRifre'viHdd s
shown be é) W usmg sol\f_jul}lm hydride as the base. When using n-butyl lithium or a similar base, the

reaction is generally carried out at temperatures ranging from about -60°C to about

0°C. Other processes for preharing such prodrugs will be readily apparent {o the

skilled person.

As used herein, the expressions “reaction inert solvent” and "inert solvert”

20  refer to a solvent or mixture of solvents which does not interact with starting
materials, reagents, intermediates or products in a manner which adversely aifects
the yield of the desired product.

The chemist of ordinary skill will recognize that certain compounds of Formuia
1 of this invention will contain one or more atoms which may be in a particular

25  stereochemical or geometric configuration, giving rise to sterecisomers and
configurational isomers. Alf such isomers and mixtures thereof are included in this
invention, Compounds of Formula | may be chiral. In such cases, the isomer wherein
R'hasthe R configuration is preferred. Hydrates and solvates of the compounds of

Formula | of this invention are also included.
: {




wherein Pr is (CT C6) al kyl or benzyl. These prodrugs nmay be prepared by
reacting a 10 conpound of Formula | with a conpound of 2lHzeptember2@0%r - X
wherein Pr is as defined above and X is brono, chloro or lodo in the
presence oWORBHE such as, for exanple, sodium hydride oPCHIE0Y320] it hi um
in a reaction inert solvent, such as, for'23exarrpl e, di nethyiformam de,
tetrahydrofuran or ether. The reaction is generally <carried out at
tenperatures ranging fromabout OC to about roomterrperature when 15 usi ng

sodi um hydri de as e base. Vhen usi ng n-but lithiumor a simlar base,
the reactionis giﬂ F'%ﬂ”“? of Qrginary silp ﬂéﬁﬁ‘éﬁﬁ@ﬁ’é@‘?ﬂﬁé@ﬁ'ﬁgﬁﬁ@f rom about

-60C to about comifeuntt BEForRURCST H8Sinl&ttioR caPak ét"rgtaﬁtéﬁtén@ &ﬁLPQSthm al be
readily apparent to the skilled person. As used herein, e expressions

"reaction i nePRullbyimeaxisis belween W@r'?o"iﬁfﬁ wibigh are 12@9*@?@#"hflyﬂwiﬁlﬁaﬁbﬁﬂwbr
m xture of sot&\bentmn\@iambledﬂ@.ﬁn@ﬁénsrnnts%%cénol’ta%rr%h%t id)g materials,

reagents, internediates or products in a nmanner whi ch’ adversel y affects
‘the yield of the desired pry The chem st of ordinary skill wll
recogni ze that certain co of Formula | of th invention wll
contain one or nore atond” whi may Be=Fr=ag—parti cul st ereochem cal or

geonetric configuration, givilhg rise to stereoisoners 4dn configurational
isomers. Al such isoners and m xtures thereof are inchuded in this
i nvention.% Corrpounds of Formula | may be chiral. In Huch cases, the isomer

wher ei n nf i tion i8S, refe red s and _sol vat es of
t he corrpounds E*'ph% ?ﬁu%gowr%%qut'?n (?HIW At ﬁaB mﬂ%’”ﬁﬁ&%%"ﬁ%&'&!ﬂ%m

Sﬁpt lerrber ﬁOGﬁ/dmmmﬂmﬁs 28d h?c’ﬂ-ol?ﬁ[r{doﬁﬁh%/ PRRuERe ;féaam éktugatn t}ﬁé gnw Iy |
ski in the | so _recogni t hat ert in ounds of Fornul a

of this i nven'tgl[:&c%ﬂga ft @t”d?ﬂn tgw?r'?%a fpuqn qan er’T‘B“Fl%? WOSePats | i bri um
exi sts bet wedautomersi sggers which are in rapi d equi libriumw th each ot her.
A comon exanpl e of tautl_prrerl smis keto-enol tautorrerl sm i.e., 5 HBO

Exanpl es .of conpounds V\/rN—eN can exi st as tautomers |, i ude
hydr oxypyri di nes, r mdi p{:es and hydr ﬁ_éé/qu nes. In particular,
a person skilled in the art V\A| aziRones of the
instant invention can exiSt\ as two separate tauto e.g., 10
1 2
10 R R R’ R?

Gther examples will be recognized by those skilled in the art. Al such tautomers and
mixtures thereof are included in this invention.

DMF means N,N-dimethylformamide. DMSO means dimethyl sulfoxide. THF
means tefrahydrofuran.

15 Whenever the structure of a cyclic radical is shown with a bond drawn from
outside the ring to inside the ring, it will be understood by those of ordinary skill in the
art to mean that the bond may be attached to any atom on the ring with an available
site for bonding. If the cyclic radical is a bicydlic or tricyclic radical, then the bond may
be attached fo any atom on any of the rings with an available site for bonding. For

20  example,
o N
N =

represents any or all of the following radicals;



A--R3 HO NN A-R3 O her exanples will be recognized by those skilled in the
art. Al such tautoners and m xtures thereof are includddsdpternipar£005

i nventi on. DMF nmeans N, N-di net hyl f ormam de. DMBO neans di net hyl sul f oxi de.
THE nmeansWOERPEMI/r of ur an. 15 Whenever the structure of aPCH/EBR2GOR28di cal
is shown with a bond drawn from outside-2#e ring to inside the ring, it
w Il be understood by those of ordinary skill in the art to nean that the
bond nay be attached to any atomon the ring with an available site for
bonding. If the cyclic radical is a bicyclic or tricyclic radical, then the
bond may be attached to any atomon gny of the rings with an avail abl e

site for bonding. For_ 20 gxanple, repiesenys any or al | 1 owi ng
radi cal s: C O her featgyes d advapta | be ap t he
specification and 5 which desqri be| t heli nventi D

DESCRI PTI ON OF THE 2 51lng conpoun rmul’a | of

to those known in the chemcal arts, particularly in light of the
description contained.hereyn. Certain processeg for the manufacture of the

.
conpounds of Fornul g | t‘lﬁn;]ls inventio ided as further features
of the invention ang arg illustrated by|the
Ot her 10 process A Nbedarian t helex

ol gwm ng reaction schenes.
(neial section. Schenme | N=N
Het' -SH + 1-1 NeN R 1-4a A=SO 1-4b A=S02MN1-2 According to Schene 1,
conpounds of Fornmula 1, wherein Rl and R2 are &s - defined above and R3 is
Het', can be prepared fromthe correspondi ng pyridazi ne of )
Other features and advantages will be apparent from the specification and

claims which describe the invention.
DETAILED DESCRIPTION OF THE INVENTION

5 In general the compounds of Formula | of this invention can be made by
processes which include processes analogous to those known in the chemical arts,
particularly in light of the description contained herein. Certain processes for the
manufacture of the cdmpounds of Formula | of this invention are provided as further
features of the invention and are illustrated by the following reaction schemes. Other

10  processes are described in the experimental section.

Scheme 1
' N=N N=N
1 2 1
Het'-SH + ZMZ — Zz‘g\——/g——S—Hef
1 R1 R2 R1 Rz
12 1-3
N=N H-N O
72 1 N ] 1
\ / A—Het , O ﬁ—-Het
. bve— o .
R! R? R R®
1-4a A=SO0 ]
1-4b A=S0,

According to Scheme 1, compounds of Formula 1, wherein R' and R? are as
defined above and R®is H_et’, can be prepared from the corresponding pyridazine of
16  formula 12 and a heterocyclic thiol of formula 1-1. A thiol 1+1, in which R® of the



15 formula 1-2 and a heterocyclic thiol of fornmula 1-1. Athiol 1-1, in
whi ch R3 of the 21 Septenber 2005 WO 02/ 079198 PCT/ | BO2/2&ptemberz2005
conpounds of Formula | is Hetl, is reacted with a base such as an al kal i
netal (Cl-WOGR&MSXide in a (Cl-C6) alkangl, to obtain thePEl/kER/0058t al
salt of said thiol. Preferred alkali rret"aﬁ* (C1- Co6) al koxi des i ncl ude, but
are not limted to, sodium nethoxi de, sodium et hoxi de and potassi um
t-butoxide. After evaporating the excess solvent, the 5 resulting alkali
metal salt of said thiol is refluxed with a corrpound of fornula 1-2
wherei n Z1 anSPPROURHR SEiRIMYade Hethde ieeripd with adase skelves amalilignetal (Cy-

(Cl- C6) al koxyg, alR&@dB/in%X(mfcapﬁﬂembl %(é/btalﬁ %@all@&i@ﬁé&é@é}f of)éaltﬁ’ﬂﬁ’dqﬁré’féﬁ'e@e' ng

optional ly substltute one or two chioro or groups in an

aromatic hydrd&dipeis! %1%@“@‘@?5 inglude hut arg ot l@wtedrt@rscéme@oxrd@l uene,
benzene or Xxyiqfifn eiHdRidé Qﬁ@bbﬁ@s;ﬂlrﬁ t-%tbﬂ&@%ﬁe?a%ip'o?at&gucté@@é%ive%tr%bt ain a

conpound of forrmula 1-3. reaction-is usual con I ent
pressure ahd #eulfingalkalf m@’sai ﬁjﬁ of eaig driclisueBuxed Vﬂﬂb@ sannodind olfsadlia ©@npounds

of fornula 1-gnh&an Als gaSr (?%H%[Odggem{] ?é&ébgfrcﬁﬂgﬁﬂlfbn& %%kox*’her ein Ri1,

R2, Z1 and Z2 are as define a conpoun lin a
reaction i nermhenw@mm@nad@w gaid berapibgt ormphenylopydweing eptibnadly sulsstittexd witmg  an

alkali or al &5 EhofEd Ii)ﬁg% §in%§i &m u@d%tbaﬂ oﬁ:le#taclr%oiﬁ&{ft h

(C1- 4) al koxi e. Pre erre s I nc are no mted to, .
acetonitrile %ﬁ@%fﬁﬁa@@lw'@mesemmmrdv@hgﬁ@p reattion iIsalowéditosstir ( THF) and

di met hyl f.gr R a I

hydri des 1 ncl ut are no al kal i
! 'Bdiﬂéﬂ'ﬁgr{g MBtaina & oﬁﬁd’gﬁﬁhlﬂ-‘f& tﬁ%%aﬁﬁéabghguaﬂﬁpé@ggﬁg &k

or al kal i earatnhblen’t@mﬂsur(ea‘nd@d)iwl rbﬁmqngéemperatumiefthblsblvmtezsed)tcdnmundﬁi to,

pot assi um t referr net.al dride d I U 4 de. A

particul arl ytbﬁﬁﬁ‘é‘%ﬁe rti’? pfeﬁﬁég’?’ re?%’ﬁ%&ﬁ%ﬂ@”%% ?%r%f %‘ %g%n al so

be prepared baperéao&amqﬁf‘medabmmmm a)(ﬁonﬁpwﬁuloafoni:uﬁwmfa re@ctivaifepund of

formula 1-2, erenthevr ables are as .defjped a [eactjon

i nert sol vent®°¥d thsugg BRPC afﬂ?"“%‘l'%%ﬁ‘é‘"% CaNg gAY %‘ﬁﬁ'é‘\rﬁﬂ‘ﬁbe FBING
car bonat d5 pdiyerdda errancaikdian atkelj emﬂo,umdalkaﬁzﬂbmt@redrsuﬂﬂémltsuﬁ&mde
bi car bonat e. tion uct anmbi.en ssure and

at tenperat upélgargé}oﬁirg b%‘i?ﬁf’f@fb'éaaﬂ& h&%ﬁ?c] Y JFER ] Wathul a
1-3 can be oxXTidFyard dimetlFarmdmide (HMF) IXefieredisuch awarf oralicanpaiepd of

of & compoundIBIep eyt 5 RFTEEY rodleslufnds, EFesPabaRal wrbahpatince. or
absence of ametalg@nteathoxidesincbdsy duf are nbimitsddo Qrotassiin EbulékidcTHe Anot her
B oo A BRI NP BRod Db BB e B e 1«
oxi dat i on oCompountﬂmmfridnmﬂa 'I-Grcﬂu a0 bePreparéd by Rachtj dcorhsbung seftphala
met a- chl or opqr1b ﬁ' a compound of formula 1-2, wherein the variables are as defined above, in a
reaction inert solvent such as DMF, THF, diglyme or dioxane containing sodium
carbonate, potassium carbonate, sodium bicarbonate or potassium bicarbonate. This
25  reaction is usually conducted at ambient pressure and at temperatures between
about 60°C and about 120°C. A compound of formula 1-3 can be oxidized to afford a
sulfoxide or a sulfonyl compound of formula 1-4a and/or 1-4b, respectively. A
preferred procedure is oxidation of a compound of formula 1-3 with 30% hydrogen
peroxide in the presence or absence of an organic acid such as formic acid or acetic
30  acid. Another preferred oxidation procedure involves the use of peracid in the
corresponding organic acid as solvent. Yet another preferred procedure is oxidation
of a compound of formula 1-3 with a peracid, for example meta-chloroperbenzoic

acid (MCPBA), ina halocarbon solvent, for example, methylene chioride, chloroform



acid (MCPBA), in a hal ocarbon Sol vent, for exanple, nethylene chloride,

chl orof orm 21 Sept enber 2005 WO 02/ 079198 PCT/ | B02/ 4032@1 Sepéeraber@08§| ene
chloride. In any case, the reaction is conducted at anbi ent pressure and

at t enper aWQr924718% ween about 20C and about -40C with car ePCIIBOZAERP on
monitoring to avoid formati on of N oxi des2By over-oxidation at the nitrogen
atom The oxidation reaction is usually conplete within three to six hours
and proceeds through 5 sul foxide 1.4a, but occasionally nay be conplete.
prior to the passage of three hours, as determned by a person skilled in
the art. If tRAeethyeha shinide.dn epyaars, di raectivaismepductetbat amidet prsduratandt  30C,

S0l at ed uel ng. EpRPATRAR A Al 2 e R BB T ed i e
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conpound of The re ener.al | onduct ed at
anbi ent press%rgé{swedb ﬁﬂ%ﬁ t@@ﬁp@%’a@% ‘i"ﬁ'@”d‘?%ﬁ edsed. 15
Scheme 1A 1- 3abdut BB“C—aNdbbGutSd‘EI and isARppédiat@ticen A8 W hréd hois) ERfexites of
Formul a | can"fgl SO gegglratgﬁared b reversing the order of the |ast two

steps of Schelf#®fan VSNE SRERIAEPN BrPcedhEesyad knewhfror Rersen siitadinl a |
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above to afford a npound can al so
be prepared IHf W&?@PWE’I%'B@@BW&@ @ﬁqu@Hhﬂl'ﬁlehYd@wgi réestioniibed f or

Scheme 1. 21 G3ppfApEstidudOfat diRbibniredBirelarat s g temperature of the

solvent used.
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According to Scheme JA, compounds of Formula | can also be prepared by
reversing the order of the last two steps of Scheme |, i.e., by formation of the oxo
compound of Formula | prior to oxidation of the sulfide of formuta 1-5 to the sulfone of

20  Formula I via the sulfoxide of Formula 1-8. Thus, a compound of formula 1-3 is
hydrolyzed in the manner described above to afford a pyridazinone compound of
formula 1-5, which is then oxidized in the manner described above 1o afford a
compound of Formula I. Compounds of formula 1-6 can also be prepared by

hydrolyzing compounds of formyla 1-4a as described for Scheme 1.



-27 Scheme 2 2-3 91 |- PCT/1B02/ 00320 According to Schene 2, conpounds of
Formula | can be prepared by reacting conpounds of the Zidsenigrabade005 73
where f is bromde, iodide or an acidic hydrogen with a suitable

or ganonet aMO B/0BH8e to form conmpounds of the formula Het' - PCHIRBROPRPN Z4 is
the cation corresponding to the organorret'gﬁic base. Het' Z4 may in turn
may be reacted with a fluorosul fonyl pyridazi ne conpound of the formula 2-3
to frorma sulfonyl pyridazine of the fornmula 2-4 which may be hydrolyzed to
forma conpound of Formula I. In the case where Z3 is an acidi c hydrogen,
the hydrogen will 10 be aci di c enough Sshemea4at said hydrogen is renovabl e
by reaction with a base such as, but patyligted to, (Cl-C6)alkyilithium

| i thium diisopropylani de (LDA) or pghenyl \litlhium Thus, a conpound of

formula 2-1 in which Z3 is brom de; i Ofi oﬁ_aF hydrogen of sufficient
acidity, is reacted with a base such - Qutonot limted.to,q(Cl- :
ce)al kyl lithium [Iithiumdiisopropyl Bhi de RLDA) or_,ph nyfu lillhiunto

prepare a 15 conp Wﬂg’qfaiqﬁt- a 2-2, vwhtrein z4 i% hi g AHMy dr ogen of
sufficient acidit@el a hydrogen that can be renoved m Het 1- Z3 by t he
bases nentioned in2tthe precekf ng sentence. The reackion IR conducted in a
reaction inert solvent such as an ether or a hydrocarﬁﬂn sol vent or a

m xture of such solvents. Preferred solvents include, bpt are not limted
to, diethyl ether, tetrahydrofuran, dig |lynme, benzene ?Ed t ol uene or 20

m xtures thereof. The reaction is conducted at tenpergfures 4rom about -78C
to about OC and at anbient pressure. A conpound of feor alp-2 js reacted
with a conmpound of formula 2-3 wherein Z2 is chl of
phenyl oxy or benzyl oxy, said phenyloxy or benzyl oxy g @ptionally
substituted with one or two chloro or O 11 S-F 21 Rbepterber 2005 WO
021079198 -28 PCT/ 1B02/ 00320 net hyl groups to forn1conﬂounds of fornmula 2-4
wherein 72 is as detbmuirg talScheme Bheompaemds biForimlad@a be pRshared by  eact i on

- | -
inert sol vent suth cB%pBhdR'oP Hle 19l MYHLPSRAL29R . bromide, iodide or an acidic
' S . hydrogen with a suitable organometallic base to form compounds of the formula Het'-

Z" wherein Z* is the cation corresponding o the organometallic base. Het'-z* may in
turn may be reacted with a fluorosulfonyl pyridazine compound of the formula 2-3 to
form a sulfonyl pyridazine of the formula 2-4 which rﬁay be hydrolyzed to form a
compound of Formula ). In the case where Z° is an acidic hydrogen, the hydrogen will

10 be acidic enough such that said hydrogen is removable by reaction with a base such
as, but not limited to, (C,-Cs)alkyllithium, lithium diisopropylamide (LDA) or pheﬁyl
lithium. Thus, a compound of formula 2-1 in which Z° is bromide, iodide or a hydrogen
of sufficient acidity, is reacted with a base such as, but not limited to, (Cy-
Ce)alkyllithium, Iitﬁium diisopropylamide (LDA) or phenyl lithium to prepare a

15 compound of formula 2-2, wherein Z* is lithium. A hydrogen of sufficient acidity is a
hydrogen that can be removed from Het'-Z® by the bases mentioned in the preceding
sentence. The reaction is conducted in a reaction inert solvent such as an ether or a
hydrocarbon solvent or a mixture of such solvents. Preferred sol\;ents include, but are
not limited to, diethyl ether, tetrahydrofuran, diglyme, benzene and toluene or

20  mixtures thereof. The reaction is conducted at temperatures from about —78°C to
about 0°C and at ambient pressure. A compound of formula 2-2 is reacted with a
compound of formula 2-3 wherein Z° is chioro, (C4-Co)alkoxy, phenyloxy or benzyloxy,
said phenyloxy or benzyloxy being optionally substituted with one or two chioro or



solvent or a m xture of such solvents. Preferred solvents include, but are
not limted to, diethyl ether, tetrahydrofuran, diglyns1 $eptereber 2008
toluene or mxtures thereof. The reaction is conducted. at tenperatures
rangi ng framoeaeoaps 78C to about 0C and at anbi ent pressureCcT/Rpezads 2-4
are hydrolyzed to form conpounds of FormdBa | as described above. Al so
according to Schene 2, conpounds of fornmula 2-4 may be prepared by reacting
a conmpound of formula 2-2 wherein Z4 is MgBr or Myl using standard 10 .
Grignard reaction conditions, e.g., by reacting a conpound of formula 2-1
wherein 73 | Eethykgrds toforimoetindsunis bf fomyte2#winetein Zis mﬁhmedabpmmue of

fornmula 2-2 d of
formula 2-3 x%lg%nrié | g@g?@%r Icﬁérgﬁ]&g%%lv é’.t S%ea%ra@\égééefr@ﬁa 8;5 ‘P"hl |y
conduct ed i n golvenhota wixture ef suchaiolvents. Rrefeired soleents ietlde, but s royKitsdar bon

are not 11 m 1t Sop R RURRRI R e iR s B and

t ol uene or5 ni Ktareastion rmcmucteillamelmmtmr@sl réngiﬁig dioft abioRt L728Y0a6 alidug or@bout

-10C to about_ A4QC. Fo mation Qf the G ignha eagent of forrruIaZZmay be
readily accofidé Q E‘?ﬁ?'ﬁ?'ﬂ TPRPYREE R GM s¥illed in
the art. Scheummalal‘ﬂ@gldbgenbydabb&e CHR4-L + 3-1 SH 3- 3 N:N 20 I S- CHR4- Het '

According to Scherﬁ ‘gl%o &c}ﬁOf Formula | wherein , Z2 and Het'
are defined as de<d¥iq R e CP@PW§DP@[@UIWB@YB?8@3@Q bty
reacting a GesgAyatoRipolf®of BAMa Q—ﬁnﬂer%khls"l\ndﬁ?@ ngs:ﬁée t%ﬁtfaré ormula 3-2

fol | owed by further nodification. Thus, a conpound ornmula 3-1
wher ei n (10 s Grignaelieagiogrcnditiense B.arbY rewtion 2 gompeungof fgmuls 21 wheen 271

Sept ember 2049, Wik 3dfidSBith Adgnesium to form the compound of formula 2-2 which is

reacted, preferably in situ, with a compound of formula 2-3 wherein Z2 is as defined
above. The reaction is'generally conducted in a reaction inert solvent such as an
ether or a hydrocarbon solvent or a mixture of such solvents. Preferred solvents

15 include, but are not limited fo, diethyl ether, tetrahydrofuran, diglyme, benzene and
toluene or mixtures thereof. The reaction temperature ranges from about-10°C to
about 40°C. Formation of the Grignard reagent of formula 2-2 may be readily
accomplished according to methods well known to those skilled in the art.

Scheme 3
, NN N=N
2 4 k]
Mot GHRAL  + Z—VSH 2 ) —S—CHR'Hel
3«1
R R? R R®
‘3-2/ 3-3
2 - 4_ 1 ”
2z \ / -A—CHR -Het o A\ S—-CHR4-Het1
T —aa—_— —_— 8
R1 R? Rt RZ
3.4a A=S0
20 3-4b A=SO, !

According to Scheme 3, compounds of Formula | wherein R, RZ, 72 and Het'
are defined as described above and R®is CHR*-Het' may be prepared by reacting a
compound of the formula 3-1 with a compound of the formula 3-2 followed by further

modification. Thus, a compound of the formula 3-1 wherein L is a leaving group such



PCT/ 1 BO2/ 00320 as chioro, bronp, |ode, nethanesulfonyl oxy,

phenyl sul f onyl oxy wherein said phenyl of said phenyl sulZfidgptember05 be
optionally substituted by one nitro, chioro, brono or nmethyl is reacted
with a conf§oumRd@79p8 the fornula 3-2, wherein Z2 is as descrPGEEBO2&BINe, tO
forma conpound of the fornula 3-3. The r8%ction is conducted in a 5
reaction inert solvent such as nethylene chloride, chloroform diethyl
ether, tetrahydrofuran, dioxane, acetonitrile or dinmethylformanide at a
terrperature rangi ng from about roomtenperature to about 90C. The reaction
i s conduct ed 3 Chigre, keamo, ipdas gsiheaesyifopyent ahenyistifernyloxy wheneiresaBl ghengl df hen
oxidized to f r 4a
and o 3-4b, TioperUPUAEEY be Shhcra R enShiry BB AR S i
an oxi di zi ng TH@BWtFS %@Wda@h ﬁ@PﬁEﬁUM@‘ﬁb@ foemuiai 32, ard16cefn ﬁ\ts:BB,d}esqrzbedl reaction

for mul 3. an 0vert RrREFCrt i biio rotB RS- s TR ool R GRHbe B s Gescri bed
in Schenm® | ra@@memevmmma;s\as metiyienhe qbloaﬂe,rohmbfomadtetmm«alhélert sol vent s
i ncl ud hi d | Th t
ordi nar | ey iERrEn Moy BeBhE R e firaR Sl AR bgEn e BroRiae | o
used as the dsontabauhpomatpeperatura & alm:mbGD‘iﬂ]The reztion i dosducterbatdafiant bed

b . Co f Af -4b d hydr.ol , dtof
compounds or eyl A' BB diropbli P e SiatRe R p S e O
above. Sc hemu%ﬂ%r@cﬁn&oﬁhﬁm R8a an@oQ-adB?rebpe%taNBﬁBV r&cm@sa%d 1

Accordi ng.t o _Schene 4r q of Formula | wherein and Z are
def i ned g@ s EPMpPgRd.e a{gﬂng i‘géﬂ’ éé’ niogidiziggaAgenhatichise "Eﬁt@ﬁ&'@%ﬁrﬂ’%ﬁic@éﬁpounds
of fornula AvBPBANINS redction MR boecaf oﬁt@ﬂfegbﬁpéro?udb% é&ﬁ&"aé‘uﬁ ‘f’}}etéhl Rg&m ne

"h the proseHEETDEAGrRLTBLES ShRIRGRY TBltng thapidaiioy reasionassdaseioes bt ot
limted to, BthembY atRe. Vehé MCPBA is used, preferred reaction inert solvents include
such solvents as methylene chioride and chloroform. The reaction is ordinarily
15 - performed at room temperature. When hydrogen peroxide is used as the oxidizing
agent, the reaction Is carried out as described above. Compounds of formula 3-4b
thus prepared may be hydrolyzed to form compounds of Formula | according to
conditions described in Scheme 1 above.

Scheme 4
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According to Scheme 4, compounds of Formula { wherein R', R*and Z are
defined as set forth above and R®is -NR°R” may be prepared from compounds of
formula 2-3. Thus, a compound of formula 2-3 is reacted with an amine of the
formula HNR°R’, wherein R® and R are defined as set forth above, in the presence

25  of excess HNR°R or a tertiary amine such as, but not limited to, triethyt amine or
diisopropyl ethyl amine in a reaction inert sofvent to form a compound of the formula



dii sopropyl ethyl amne in a reaction inert solvent to forma conpound of
the forrmula 21 Septenber 2005 WO 02/ 079198 PCT/ | B02/ 00320 Sepsimitzer2005
Preferred reaction inert solvents for this reaction include, but are not
limted t WO ORBTINIA ene chloride, chloroform diethyl etherPCEERRE&IMr of ur an
and di oxane. The reaction is preferably-bnducted at a tenperature ranging
fromabout 0OC to about 100C. Conpounds of formula 3-1thus prepared may be
hydrol yzed to form5 conpounds of Forrmula | as described above. The :
starting materials and reagents for the above described conpounds are also
readi |y avai |%ablRseferred enctien ibag istlyerdy for thissieaeiivn ycludeobiet ss& ndliliated to, t he art

using conve d ny of the
conmpounds u Eﬁe%}ﬁﬂ%{ree%@rgé&r' %Ffoﬁ{é gﬁ%}hﬁ egiép tt%\ga%gtgrp T@%ﬁjaﬁ(@ﬁgngopggu nds found
in nature, i neadiiogis ;ﬁtﬂ’etdb@rc&mdacted bita gmpsaataa rariging from eb@.sm"(ambbmmmr ci al
need, and accq ounds are c ally avail able or
are reported i h% %%"*’H%B%P‘ffg %ﬁggqgu%quqr9d mﬁyggﬁ Q)iﬁ/% BMer commonl y
avai | abl e 5sukspoGRi dvyoﬂm;aodgdmggéu gﬁoeereported in the literature. The
conpounds of For theagir es i nvention inhibit the 15

bi oconver si on of Wéjhﬁéﬁ@ﬁ r5aleflp AP reaes@ta forshaphsye deecribrd FREPRHNGS 82

reduct ase andisosadily abailaBrerihh bk bisily @yﬁtn@sliea%?ttﬁa%@tskm&d M A0 8t USing
conplications i nc{ udi limted to such lications as d| abetic

neur opat hy, @GPR¥§Btienal Egthﬁaﬁé?%mcawamﬁ Eor %m%myf the; copppyiRds

car di onyopat hy¥ed Kéralefd feltad &, &S, dehw!reﬁﬁlftﬁn SRR folhdiRatufe, in which
m croangi ﬁpaghe\é% rag'édl abet i_c macr oangi opat hy uch al dose reduct ase

i nhi bitid 1ge sgleptiicdpigrestan ni"ﬂ%f§@' rgeq) prciaGoRrdingly BRRY $HeBor di ng

to standard asmmdk@%rﬁmerctdnpéeanélﬂb&% réﬁbrtehﬁrn ﬁfetnte(rstuﬁe or e ehaily W ari
at al., J. Chem, 1991, 34, 108 22) and according to the protocol

descri bed | npﬁPﬁ'f?ﬂlf@"BqtheWBW B‘t’%'é'?’PéHbe%{?eﬁi Rumedicels viychare expeded on i n
i nfarcted nyeoRs fetdirecan be induced pharmacol ogical Iy using adenosine
receptor agonists_in isolated, 25 ret rotgr adely perfused rabbit hearts as an

in vitro model of TR¢EeAPeNnds df Fopmyiad of the prensnt ipvespiondnhiplt theet al .
Car di ovass. aasonve:?s?o ud&élo sér%ﬁd)catamed b? the éﬁz?nfe%‘?&ose%&fd’tééé%d

fol |l ow ng denonstr at at a test conp npound as cl ai ned

herein) can &8¢ Pr‘r‘%‘%l“’b@%‘éﬁﬁt’}?emﬂﬁ G@ée%wnnilﬁamwmwng putdot 1 educed
myocar di al i frhiddofo stib? Gompiiciionsad ARy Rerd Jﬁth?y H%BQ&& retif@pathyediahefic t . The

effects of 30 the test conpound are conpared to i schemc precondltlonl ng

and the A1/ ARePhuRRating diabelle srrdiomyop; ianetig caterardh HiEsye eheia. diekstissi ne) |
that has beem|cr@dr@ma&‘? it AeRie InfidSedg lopathy d96d: AdésH RBORLESHhBIloh i t he

rabbit | 500 | a}e%glly Se‘%erm ec} by those skilled in the art according o standard assays known to
those skilled in the art (e.g., B. L. Mylari at al., J. Med. Chem., 1991, 34, 108 - 122)
and according to the protocol described in Example 51.
Cardioprotection, as indicated by a reduction in infarcted myocardium, can
be induced pharmacologically using adenosine receptor agonists in isolated,

25 retrogradely perfused rabbit hearts as an in vitro model of myocardial ischemic
preconditioning (Liu et al., Cardiovasc. Res., 28:1057-1061, 1994). The in vitro test
described following demonstrates that a test compound {i.e., a compound as
claimed herein) can also pharmacologically induce cardioprotection, i.e., reduced
myocardial infarct size, when administered to a rabbit isolated heart. The effects of

30  the test compound are compared to ischemic preconditioning and the A1/A3
adenosine agonist, APNEA 2-(4-aminophenyl)ethyl adenosine), that has been
shown to pharmacologically induce cardioprotection in the rabbit isolated heart (Liu
et al., Cardiovasc. Res., 28:1 05{7-1 061, 1994). The exact rﬁethodology is described
below.



et al., Cardiovasc. Res., 28:1057-1061, 1994). The exact nethodol ogy is

descri bed - below. 21 Septenber 2005 WO 02/ 079198 PCT/ 1B@a13(p8daber2805 The
protocol used for these experinents closely follows that described by Liu
et al., Cawdicowmses Res., 28:1057-1061, 1994. Ml e New ZeakcmmBoyhize
rabbits (3-4 kg) are anesthetized with spdi um pentobarbital (30 ng/kg,
I.v.). After deep anesthesia is achieved (determ ned by the absence of an
ocular blink reflex) the 5 animal is intubated and ventilated with 100% 02
using a positive pressure ventilator. A left thoracotony is perforned, the

heart exposed, and‘ha peatedot u§ett for thiebkexpefmBhid eReely FoNowe that desudbst By g anch of

0 St ance + owedl B GREOHRERT 0. SriooRa0bt TobFcMile RBR SR iShne.
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s 10 retrograd Vi a on reC|rcuIat|n manner with a
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constant pre sure of %and at eratur
mai nt ai ned atei gragotgmgg,s ?‘?@hebﬁ X835t 2nd 9 SRie (2ﬂ§é{kk'398?ﬁ519r at ur eis
tightly cont ﬂdﬂsb@@r&h’ld @Hraechhs #leaelt éﬁteﬁ&?c%é&é?idfn‘g c%ﬂfna%é?%)é@b@kﬂ%

sol ution and cketin round th the perfusjon |ng and the

i sol at ed hea#ﬁ’fﬁ@%{”gta%ﬁf@ t|%?raem§merhq9mﬁ e hpaskis ppraqvedfonyBeer ni ned

via a |atex laédtand raptihef3dec) MetEeeh & Dandipabif dopHiily. ThE Redfid connect ed
by stainl §ss st ee] tubi nlgdto a pressure transducer. The intraventricul ar

bal | oon FRirogradglyiused yadhe axtadn arondesiculsting manrer afithgomeditedirebs and a

di astol i ¢ pr gaEHrANEC masTmchZQ 7TrﬁMaMgser 923HM RH%L;@O@H%MOHU nuous|y
normal i zed for heart weight. The

noni t ored usi an i
heart is all Nﬂ%@%@‘@dﬂ’rﬂl Sﬁ%?é rf‘Mr alybglﬁqqq;e 19ve). @ha eenstanipresadrepb8®t nust
show stabl e |pfiflg ¥ed fén%&éiﬁreﬂff@?%”!%ﬁu%té Ems ﬁ%ﬁ?&!@é{%ﬁ?% bg%hbbim d

above. If the heart rate falls below 18 mat any tine r to the 30

nin period oWith88%dred %@921 H@afbfﬁvweratwelaq@@ﬂro@rgr baauamg 200 bpm f or
the rerrawderesefvow%rmw&gmafcaz sohﬁiﬁ?"ﬁﬁﬂ @a@F 25 ﬁg H'iﬂ)tﬂ e E]eﬁ.sg&?rﬁ
I SC ol | owed

total cessation of cardiac per usi on for 5

by reper fusi Beinggind e igplated heart drienstipte ar@dﬁévﬁrwqu!ﬂs@refsﬁweé @rg deterapinest ed one
addi-tional t{;gg, lat&?bél!b\ﬁﬁqdhkﬁﬁ iRinShed iR tHeA8k 98 Ricle éﬁ&&ﬁﬁg&ed Rtirfgisonal

I schema is provided by tightening the snare around 30 Coronary artery
branch. Fol | 8&eligPiRg e Bprepsuie franscyren The pkrayandriculer ballpeareinflated 9 eased  and

the heart repgiieaedsthR préssuAdeh §0-AAhmig0art 4 diastolic pressure < 10 mmHg.
20  Total coronary flow is also continuously monitored using an in-line flow probe and
normalized for heart weight. '

The heart is allowed to equilibrate for 30 min, over which time the heart must
show stable left ventricular pressures within the parameters outlined above. If the
heart rate falls below 180 bpm at any time prior to the 30 min period of regional

25  ischemia, the heart is paced at about 200 bpm for the remainder of the experiment.
Ischemic preconditioning is induced by total cessation of cardiac perfusion {globai
ischemia) for & min, followed by reperfusion for 10 min. The global
ischemia/reperfusion is repeated one additional time, followed by a 30 min regional
ischemia. The regional ischemia is provided by tightening the snare around the

30  coronary artery branch. Following the 30 min regional ischemia, the snare is released
and the heart reperfused for an additional 120 min.

Pharmacological cardioprotection is induced by infusing the test compound at
predetermined concentrations, sfarting 30 min prior to the 30 min regional ischemia,
and contintuing until the end of the 120 min reperfusion period. Hearts, which receive



Phar macol ogi cal cardioprotection is induced by infusing the test conpound

at predeterm ned concentrations, starting 30 m n prior 2l@Gaptamt3a 2009
regional ischema, and continuing until the end of the 120 m n reperfusion
period. HewOt®g/0798 ch recei ve 21 Septenber 2005 WO 02/ 0791PSI/B0TAB22/ 00320
-32 test compounds, do not undergo the twiR-periods of ischemc

precondi tioning. The reference conpound, APNEA (500 nM is perfused

t hrough hearts (which do not receive the test compound) for a 5 mn period
whi ch ends 10 min before the 30mn regional ischerma 5 At the end of the
120 min r epertesigompoprds, dal nottundergo treanypedodsofyschamicprécondiioghy. dhed, and a

Vs pert uaed ARG PHECTREAPNERD GREFRETE BuGh B EaRR A0 R wcept |
that area atrecaigkthe dest corhpouwt) ides 8lnoip peridd Whicke endst 10 minkeford e Snmmt S |

renoved from dorff apparatus, blotted dry, weighed, wapped in |
al um num f oi lrEQSr&aI'lﬁ%ﬂQ@%. 10 overnight at -2011C. The next day, the heart is

sliced info 2 mm Wélnsw&ehesmﬂtmmmepeﬁusnmpbi‘m &mor@narjatﬁryeﬂmdfs t he

t t d t
ot razol i ur n IOHeBP e ARy SRR oh RS ey APl 110
371C.  Since M@ pmes thabiigh the héang this stams el 6ﬁtﬁah@ioaaramni\lé@e®mamat
ween |ivi ng (red st ai ned)

dehydr ogenase i.n dlfferen

tissue, and @iéﬂ( ({eﬁﬁg‘?@?’ﬁéﬂeﬂ'@ ’T'%‘befhﬁr@&”t‘*’r eginved M9MdDe i ar cted area
(no stain) arlLanéﬁoﬁf@@aﬁétué bRkted &9, WeigRs® 9583 Hed iPAUMINGADBI afd Stofeal cul at ed
f or each I i ce of HL% 80venbrl cle usin precali brated i mage analyzer. To

normal i z& t h&VE8ig iToe pextgay.dhe g@*@ﬁéwmtﬂ Rdngiapsverse sestionset ween

hearts, the gaithbs ésmr@aasébeaﬁ Edt8nard ahteryQhat %
area-at-rii skw&%AlﬁAR J The act?w tg 3 nd rty%&g équ?ﬁ?glkeg&%astﬁgedc‘glrtppgﬁnds of

the present friheny 'tﬁfﬁzaiﬁif‘?@“‘??é’@l(gﬁ@ 1&@8%@%&1&6&@ Sﬁlm@fop%maﬁ IHCf rom
i schem ¢ da f by the
”Eﬁﬁeﬁqdnbﬁétﬂ%uth iy 131 R tmssg déb%ﬁ@ernt Q@Tgn%gﬁéée gl by

activity of the conmpounds 1nt escCri rern’bel ow.

The assay al §¥ gripwiftpsentialesdaineeniiéng bipd stainediissveandsiead flssmduwmpeﬂmds of
this inventi pmareRA t@ﬁxe?el"ﬁé@r'itﬁl%te\ﬁ"atréh oSt dndthé S2a%k- lngl{ @%rﬂggl%g

conpounds. The results hese conparisons are usefu eterm ni ng
dosage 25 Ie%’l"‘s"e@rﬁfﬁﬁﬁlﬁdﬁf@d quﬁéﬁhﬁilcﬁg?f Wmn%tclemmguarnﬁemhb@tqﬂrlmaget ion from

i schem a. Thgnagler. Vﬁdﬁbrﬁ’tﬁaliz%rih@isg’fé?l‘ﬁ? E@ﬁgf&%ﬁ%@j&@ .%E%Fea{]&-rg Ly can be
determ ned b testln?t he anount o ose re tase 1 n |b| S
required to [pMispihe dafasis gxpressdmstlian ratip of wiaset area vy @Fefarﬂhﬂﬁb(;”éWMR)

inhibiting its progusgtt t crﬁﬂ;ﬁbﬁﬁ gl dose
reduct azgg{. VWi | e not tﬁaﬁiﬂ%mwﬁ%un GQS%B E#gnqlg\?éﬁtﬂgory 30 or

nmechani i egigaliagents e ar ONHEIQ PEgteddicg dom 'P@’tﬁﬂ@% d@aagmhltlﬁwevn a rpgmmahi bi ti ng
al dose can be further demonstrated by the activity of the compounds in the in vitro assay

described herein below. The assay also provides a means whereby the activifies of

the compounds of this invention can be compared with the activities of other known

compounds. The results of these comparisons are useful for determining dosage
25  levels in mammals, including humans, for inducing protection from ischemia.

The activity of an aldose reductase inhibitor in a tissue can be determined by
testing the amount of aldose reductase inhibitor that is required 1o inhibit tissue
sorbitol or lower fissue fructose (by inhibiting its production from sorbitol consequent
to blocking aldose reductase). While not wishing to be bound by any particular theory

30  or mechanism, it is believed that an aldose reductase inhibitor, by inhibiting aldose
reductase, prevents or reduces ischemic damage as described hereinafter in the
following paragraph and scheme.

When the supply of oxygenated blood to a tissue is interrupted or slowed
down (ischemia) the cells in the oxygen-deficient tissue derive their energy (ATP)



reduct ase, prevents or reduces ischem c damage as descri bed hereinafter in
the follow ng paragraph and scheme. Wen the supply of 20)Sapieraltar@08% ood to
atissue is interrupted or slowed down (ischema) the cells in the

oxygen- defw0iogfr919$ ssue derive their energy (ATP) 21 Sept ePGEIBI200B0 WO

02/ 079198 PCT/ |1 B02/ 00320 -33 from gl ucos8-vi a gl ycol ysis (which does not
require the presence of oxygen). dycolysis also requires a supply of NAD
and in an ischemc tissue the length of time glycolysis can be maintained
becones sensitive to the supply of NAD'., Thus, R follows that sparing NAW
use by ARl's [om gihensevia i5l(whigh ders nebiaguirg the oreseoerafi axygen)i ssue to
carry out gl ' ; 1 I K : n and
T Lurn ennaQUEigieorEres Bl SFAAGTFN ap RehlfictRaRIAE Kbyt 3¢

Si nce, i nhi bighicolisis Fambe aingdhegonies|sqrisitve torthe suppieofiNAIZLEhus, KIAD+, an
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di abeti ¢ 8onmpibsuede icaing owtigivehiysih, i®.,do podunecenefgyrin thevdbaenceadf okygen andinent i on
is admnister ri Legi ' o]
obtain the  nunepincB3nh pfloffngabinal: BbioRfcsie R IRBIBREEAR®,
amount of eaaiif rétascdepiefion of Hrediseus'aNAD!, he aldos@reduttesdiahibienrs dositie t he

conpound w | I _sepend the conmpound of Forrmula | of this invention
bei ng used, aﬂfgglgypecgggfghan- naceutical 15 formnul ati on bei ng used, the

characteri stics oFhislnveslidsj alen relaiéstg theragmuticimatindds bireading er preyentifg t he .
conditioRgs. . | . LS. l.avention, an

ef fecti vgﬁdogg'g%rc?égwlﬁéet@g%ﬂ{p‘gﬁﬁpdg0@*‘6%5)15?7){1 a U%gf%fﬁ? @U%Iﬁ{?éﬁ ion is in the
range of abedminBieded agpiyoayappromiatdossdOregipangledigned fo abtaigthe or di vi ded

d . A . t hi

ovent i on' 1 < PEEEbrREHBRByT 6 Fnl8hiele SosBBT PR s PR Y Boc it <oy

di vi ded dosesdmiristesecband theiervalabeiteen dosas of teagpempouhd wilslepesdupdnytheoccur

d di M _ . . _ Codi vidual

depending, oned SR EL R Pl 0yl 8o BEA e LRER Bl 1 el

for the 1mdi formulatiorshajgused, theehataaiedsticd obiths aykjetibethgtteatiet andithene al dose
duct i nhi st i g V] 5 , . t

ot or m e dosaaychetchiilinal ceigraifh & BRINERE oGS or B miEruiehn ©

Formul a | of effdstive dosage fardine caopdunds stiyamplad of this inventiemisdn the rexgepair e t he

compounds t reyehd 0" MRYE o Sholt SOk n bR o QR BRe MbrerBhatf” nOM"
conpari sons dosage sargelfornftbe corapemds of Romeiacholdbis inyentianie about 0.1

20 mglkg/day to about 100 mg/kg/day in single or divided doses. However, some
variation in dosage will necessarily occur depending on the condition of the subject
being treated. The individual responsible for dosing will, in any event, determine the
appropriate dose for the individual subject.

The standard assays used to determine aldose reductase inhibiting activity, as

25 referenced above, may be used to determine dosage levels in humans and other
mammals of the compounds of Formula { of this invention. Such assays provide a
means to compare the activities of the compounds of Formula | of this invention and
other known compounds that are aldose reductase inhibitors. The results of these
comparisons are useful for determining such dosage levels.

30 The term "Second Agents” hereinafter refers collectively to pharmaceutical
compounds or agents that are NHE-1 inhibitors, adenosine agonists, sorbitol
dehydrogenase inhibitors, selective serotonin reuptake inhibitors, 3-hydroxy-3-
methylglutaryl coenzyme A reductase inhibitors, angiotensin converting enzyme
inhibitors, thiazolidinedione antidciabeﬁc agents, glycogen phosphorylase inhibitors,



30 The term "Second Agents" hereinafter refers collectively to
pharmmaceutical conpounds or agents that are NHE-1 i nhi #1tSspdembate68i ne
agoni sts, sorbitol dehydrogenase inhibitors, selective serotonin reuptake
i nhi bi t or swo32kydeOxy- 3- net hyl gl utaryl coenzyne A reduct aBeT/aBRi0EN20 or s,
angi otensin converting enzyme inhibitorsg4-thiazolidinedione antidi abetic
agents, glycogen phosphoryl ase inhibitors, 21 Septenber 2005 WO 02/079198
PCTI 1 B02/ 00320 -34 angiotensin 11 receptor antagonists, y-am nobutyric
aci d agoni st, phosphodi esterase type 5 inhibitors, prodrugs of said

conpounds or agRRinsin IPBgedibraniERBAts, FalintbuREcaRd @édn%t %bé@o@fes@tééb

conpounds, %tlants and. prodrugs. Use of the termin gular form as in "a

Second Agent' H‘?é'Bh'Hﬁ?fﬁ'é?mqr%%‘?fssaﬁﬁ%”%a?ﬁw%f@éﬁfuﬁc% %Eﬂﬁceuﬁ‘@'{ﬁct ed from
sai d Second Aggsfisble @alﬁ%@lﬁ‘tﬂﬁ cﬁﬁﬂfc‘abn@lég@lﬂs §ncPﬂ%Bﬂ?§eU§.é efthe@@fNh that
shares nore than one of the foregoin aracteristics. An additional aspect
of this inve§inogir fEMageid @@eﬁﬂﬂ'ﬁgﬁ%@dﬁ%@ﬁeb 62‘1@“@\'@"30@5%@9@%9 a
conpound 'sf EgkpKE#om sa‘d S&ohd pgéﬁt@t ip0BecoAd Agén ;ﬁﬂ#:%ceuﬁéﬁl@ ent

conpositions are hereinafter erred to col Pect | veI y as the I nation
10 conposi ti msha%m@m\aﬁw ehihafergopieq ehasacteristigsher apeut i ¢ rret hods for

treating or prevenp d&ﬁltloﬁ'él @?&éc‘t 6f RRMIenBEH eSS t Bhﬁ'ﬂ%ml MRiositibhs?

conmpound of Formula | of I nvention and a Second Agent are

adm ni st er ed COBPESMER C%PWPfEPWLH%I gEiftie inveRliannancea Bpead AgeRb ochi on or
separately. %Boéiﬂﬂng‘é@héélﬁaﬁ&rrﬁeﬁéé i&éo!ié&@é L& thel*BorhBin&iin! €ctively as the

“conbi nation therapies this invention. I nation therapies include
t her apeul@c ﬁ@ﬂh@ﬁﬁ@"ﬁherel n a conpound of Forrml al of this invention and a

Second Agent ar e SHEheii b fRAR e R etiRls I FeARIFattARAREE ! | Cal

conposition and to net erein these two agents are adm ni stered
separately, @b@twaomh?ﬁiw%wmamaéwhgr@mmfmunqOf Foramda offdds . 20 Thi s

i nventi on furr&a%ron@.rna\éls&ﬁn@heéﬁ%?@yamﬁ.abr& fo?etﬁ@t‘ﬂ%rﬁaﬂ Fndsrgrpound of
Formula | of this invention and a Second kits may hereinafter

be ref er r edPRamasetival corpegitioner &qna@wmv%wﬁh. rapihodarare bereinefiptiefased & oni n
reupt akeis nhpflebiien(a2shi Jcofbialién th%?ébné&s of AR, :ﬁ%ﬁﬁﬁ}ﬂ C&ﬂﬁﬂétnoh%érgﬁes

combi nat i on ComposI't] ons, combi nati on t herapi es_and
i nvention. Tieugeheraperiicretheds wherela Ppmwﬂékﬁommlﬁ bzl’ftﬂ'@? 'W@ﬂ‘t@ﬁ@nﬁé an

agent whi ch. sbaliidoht i éra%dﬁmmé@b%g&he?%&%ﬁafme%m@fdhsﬁﬁé&uf&wons Such

inhibition is readi det er m ned those skilled in the art according to
standard ass@&yBPesiER aggtq we@edswhgr@vrb@eﬁewageatsammm@m%ﬁﬁpaat%r U.S.

patents reci giffdr bifhultheolSiy or BLRANAR A any order.

20 This invention further provides pharmaceutical kits comprising a compound of
Formula | of this invention and a Second Agent. Such kits may hereinafter be
referred to as the "kits" of this invention.

Any selective serotonin reuptake inhiblior (SSRI) may be used as the Second
Agent in the combination compositions, combination therapies and kits of this

25 invention. The term selective serotonin reuptake inhibitor refers to an agent which
inhibits the reuptake of serotonin by afferent neurons. Such inhibition is readily
determined by those skilled in the art according to standard assays such as those
disclosed in U.S. 4,536,518 and other U.S. patents recited in the next paragraph.

Preferred SSRis which may be used in accordance with this invention include

30 femoxetine, which may be prepared as described in United States Patent No.
3,912,743; fluoxetine, which may be prepared as described in United States Patent
No. 4,314,081; fluvoxamine, which may be prepared as described in United States

~Patent No. 4,085,225; indalpine, which may be prepared as described in United
States Patent No. 4,064,255; indeloxazine, which may be prepared as described in



Preferred SSRIs which nmay be used in accordance with this invention include
30 fenoxetine, which may be prepared as described i n Uni2idsep8traivars20Pat ent
No. 3,912,743; fluoxetine, which may be prepared as described in United

St at es Patwotoz/otdaes 4, 314, 081; fl uvoxam ne, which may be prPOBIEd/00R0
described in United States Patent No. 4,435, 225; i ndal pi ne, which may be
prepared as described in United States Patent No. 4,064, 255; indel oxazine,
whi ch nmay be prepared as described in 21 Septenber 2005 WO 02/079198

PCTI 1 S02/ 00320 -35 United States Patent No. 4,109, 088; m | nacipran, which

may be prepaWﬂetﬁStatéh%BﬁéhﬁNﬁ 4l109U8$trﬁig|a§bﬁngﬁlgﬂﬁhﬁgtbeN@e affedids3, 8:;6 -
par oxetl ne | C a S e | ni t tes at ent

s s o UBibed T Rled SRR BEEnS 447 hios: Ragre r‘ﬁ"i’&l’ﬁ"ﬁé e BiPERmy be
prepared as desesdribed in Unitdd Sigids Bhhaso. %We&rmﬂte&s&%m&tw but r ami ne,

whi ch may be prepared as described in Uni ted States . Paten 29, 629;
and zi mel di né:® géhse?Fﬁ?l‘”BeWEiP!'é'ﬂ?ﬁy ke Prepargd asdegedbedin Uﬁﬁt@e%fategp 28t Pat ent

No. 3, 9285360, Ebgemslmwaﬁw ﬁﬁicfkﬁ%%e%?ed%ﬁ*&ié’&&és)cnbe%ﬁﬁlfnﬂéd SRites
hydr ochl ori de, al so known_as 70| of be prepared as set forth |n u. S

4,536,518. Bant Narf 82929 and 'oﬂms!?mqwa@ OREY] hﬁ @ePered 29 depsriped ig United

p[) ef t<_'ar gggy agmted phieheo. Iwzgmnrgoﬁé@ggygsé km@@@?kz&tfﬁbembmﬁ%gll day to
abou ny n single or_diy ded doses referaply. abou

about 300 rrgl%gpgt%rﬁer 8o 5%0%1/%%%@@ wsyéetpremwﬁmqtéom joH-3- ﬁéf*ésw and
the route ofgigdrEnihs is'akd ItownEOWRYigR®. sone variation in dosage w |
necessarily occur _depending on the condition of the subject being treated.

The i ndi {8 dual re§§8|'§s$rﬁlpé9f§@b'ﬂé‘?mﬂ!%$rﬁ@ ing@meunts FANgING fopeahout 88 er ni ne t he

-appropriate H@ﬂ@l&a@&o bB&Jt'sﬂd inYnely lﬁém%@?ﬁ' dmdéﬂlﬂoses Preferably about 10 mg
3- hydr oxy- 3- net h y | utaryl coenzyme A reductase 1 nhibitor

(vastatin) ni@ahgst gaer ﬁ'ﬁéfc’@l:@ﬁﬁagﬂg%'ﬁiect ﬁ'@?f@“&)‘l’ﬁﬂ“ﬁ@ﬁ PoRl astih®esi t i ons,

conbi nati on fJRey GHtidfinidisliok] HowBler!ddhi JaRuasH ih%saﬁ\ﬂlll h8édBsarily occur
3- hydroxy-3-net hyl glutaryl coenzyne A (HM> CoA) reductase 1 nhibitor refers

to a phar mac®RRENERE okdhe corgitiopef §f’9 SPPJﬁFtlﬁeé@ trapdeck nHigdadividual responsible

3- hydr oxy5 3- iR lbth vt Wahyeoé\ﬂrhrev(émuré tﬁé‘%(ﬁpr@ﬁﬁéteﬁ@é@ﬁ%ﬁlndw:aﬂal SujeEyme i s
i nvol ved in the conver5| on of HV= neval onat e, is one of the

steps in chol est efBY Sty Wm‘f’éh}@g'“t%b@ei"ﬁ}‘m%ﬂ(ﬁw P@A? %‘éHW‘%P BB i ned
accordi ng t osétafifansy l@éﬁs"éﬂsas\&ﬁé sed@ﬂewgehﬂnw‘&ﬁnﬁmoh% Bsifidng, art .

Preferred vastat,ins whi sed in accordance with this invention 25

i ncl ude at or§RRRRAtoR th‘?f?%‘ﬁ? B%WS qflﬂ'@ inventighe hhe tgsm 3rhysaxysbmethylobitaidst at i n
cal ci um d'&@n@ﬁﬁé’A AIM&-BoAPRbeREsd BhibRor24RrI3 % pﬁﬁhéé@ﬁéﬁb?éht whighc| osed

in U S 02,1 al vastatin, disclosed in European Patent Application
Publ i catgoon i ?37@3 epggn —hy roxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase
This enzyme is involved in the conversion of HMG-CoA to mevalonate, which is one
of the steps in cholesterol blosynthe5|s Such inhibition is readily determined
according to standard assays well known to those skilled in the art.
Preferred vastatins which may be used in accordance with this invention
25 include atorvastatin, disclosed in U.S. Patent No. 4,681,893, atorvastatin calcium,
disclosed in U.8. Patent No. 5,273,995, cerivastatin, disclosed in U.S. 5,502,199,
dalvastatin, disclosed in European Patent Application Publication No. 738,510 A2,
fluindostatin, disclosed in European Patent Application Publication No. 363,934 A1,
fluvastatin, disclosed in U.S. 4,739,073, lovastatin, disclosed in U.S. 4,231,938,
30 mevastatin, disclosed in U.8. 3,983,140, pravastatin, disclosed in U.S, 4,346,227,
simvastatin, disclosed in U.S. 4,444,784 and velostatin, disclosed in U.S. 4,448,784
and U.S. 4,450,171. Especially preferred 3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors inciude 'ator\{astatin, atorvastatin calcium, also known as Liptor®,

lovastatin, also known as Mevacor®, pravastatin, also known as Pravachol®, and



fluindostatin, disclosed in European Patent Application Publication No.
363,934 A, fluvastatin, disclosed in U'S. 4,739,073, |20\8epternbar 2005
disclosed in U S 4,231,938, 30 nevastatin, disclosed in U S. 3,983, 140,
pravast at i WO 03i030PHsed in U S. 4,346,227, sinvastatin, di BET/oaadoizp U. S.
4,444,784 and vel ostatin, disclosed in U-3 4,448,784 and U S. 4,450, 171.
Especially preferred 3-hydroxy-3-nethyl glutaryl coenzyne A reductase
inhibitors include atorvastatin, atorvastatin calcium also known as
Liptor(r), lovastatin, also known as Mevacor(r), pravastatin, also known
as Pravachol (simyasiaiid, ggo meeasbth@OOS WO 02/ 079198 PCT/1B02/ 00320 -36
sinvastatin, also i I Lni stered in
anount s rangi ng fr\@r%l%a o%’?j pg%%ﬁb?‘l@'%%@eg@iﬂ'ﬁ&i’lﬁ%ﬂﬁg‘bﬁ@%g@&ﬁ%ﬁnsi ngl e or
di vi ded dosesnglpg tefahoub1 G00atgkg/day inrsinigleggraivideti dlosdsy prefaebly mhpltd/ day for an

aver age subj | ' f

adm ni strati %élk%g%\ge%r%&gzgﬁgﬁ%éfpéf ﬁ&%ﬁ?‘%&%@gs gg&q%hefeﬂd#ﬁ®g gé ol y occur
dependi ng9on vekiatitamntihe reute of adrisiskatigne dloweedrnspnie emiatioh inklesage willi vi dual
responsi bl e for ' ] ' termne & | at e dose
for the i naibeaany Sl dspendidh e 2o & B Hetha REr B8 P Gent “ray
be used in t hedidduabiesporisiole fot Gosingnpilisintany evsnt, detdnininattheapprbgisedes fond kits
of this i nve_qﬁé ﬁ&ivid;m%ul}jﬁét{n t hi azol i di nedi one anti di abetic agent refers to

a pharmaceutical “agent increases insulin sensitivity in tissues
i mportant for i nsényihicmotidicedicnecdntidimbeliti gnestanay issused in tHeadoettddationscl e, and

agent < wiich PPt o R bERRc s Wa B Bl s IR A el hons “anc

kits of this thiazolidibédione ddtifabetRegent refos tod IEdme6aticA) aGentRhatdmireddes

Patent Ko o By Sl R pscded Bipani sy Al Bahesp e >

t hi azol i di neckeleial mmclejaadlter.c agents i ncl ude dargiitazone, ciglitazone,
pi oglitazone, als os(r)..and rasiglitazagne,.also. known as
Avandi a0 20 Thi 2351 L Ned Pafebls et APRBaiErE RN
adm ni st &b ed cambeansmdrit the goabinatign tomposifivmsf méthddsnapidddly of thisineerttiod:A0SNy/ day
in single or gdiVide 11 Preef erahpl . [ t ut <50 ng/ day
for an aver agé{e\ét@ﬁggéﬁb?@gpgr%i%&% ofx‘r‘g‘?ﬁﬁ' W%?&%ﬁ%é@%@%mﬁm abetic
agent and t hfateotie 40317802 WIS tRadent dlo. 4,680 VEVad USoRetentND a4, 7080820 dosage
W Il necessak) ndi NQ. . Lt t he..subj ect being
reated. - Tho Tl i FRERE: BRifbast BagE i bgHaarine, KBt
det er ni ne t heiogiiproopralst knossas Ados bed iosiglitazateadlss jvacas Avandia®,

20 Thiazolidinedione antidiabetic agents are preferably administered in amounts

ranging from about 0.1 mg/day to about 100 mg/day in single or divided doses,
preferably about 0.1 mg/day to about 50 mg/day for an average subject, depending
upon the thiazolidinedione antidiabetic agent and the route of administration.
However, some variation in dosage will necessarily occur depending on the congdition

25  of the subject being treated. The individual responsible for dosing will, in any event,
determine the appropriate dose for the individual subject.

' Any angiotensin converting enzyme (ACE) inhibitor may be used as the

Second Agent in the combination compositions, combination therapies and kits of this
invention, The term angiotensin converting enzyme inhibitor refers fo a

30  pharmaceutical agent which inhibits angiotensin converting enzyme acfivity. ACE is
involved in the conversion of angiotensin | o the vasoconstrictor, angiotensin ll. The
activity of ACE inhibitors may readily be determined by methods known to those
skilied in the art, including any 01: the standard aséays described in the patents listed
below.



Any angi otensin converting enzyne (ACE) inhibitor may be used as the
Second Agent in the conbination conpositions, conbinati @1 3dpterabsred0and
kits of this invention. The term angi otensin converting enzyne inhibitor
refers to WOIIPHS naceuti cal agent which inhibits angi ot ePSI/EBO2EI2rti ng
enzyme activity. ACE is involved in the-®onversion of angiotensin Ito the
vasoconstrictor, angiotensin Il. The activity of ACE inhibitors may
readi |y be determ ned by nmethods known to those skilled in the art,

i ncl uding any of the standard assays described in the patents |isted

bel ow. 21 Sept enbdtrefeued AGH injiigrondede: stacemill digineed 46828. PaientiNe.ed ACE
i nhibitors i . i & i ed. 4 . ; 283;
benazepril, d@%%gﬁé@%@%ﬂ,gsclgg%iﬂﬁ%éetﬁfﬁﬂ%%ﬁé@?ﬁ?ﬁ%%ﬂll,ldféc%?%clﬁosed in

U.S. Patent NbS.PalenidNpsg404G8R0 adidi05 745, cerenaprishisdosed insldiSo Patgnt No.U. S.

Pat ent No. , A2250698k I kdd indh &C | P : 5, 051;
enal april, diﬂécl bgghgﬁl?ﬂg' d%&fgbéciggﬁ?aﬁt #ﬂgwgﬁsﬁé’%@%%ﬁ)% i scl osed
in U S PateddSNeatent g8 %,374,829; fosimapuih discloset] isd!.8sRatentNay4337281ent  No.
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the individual subject.

20 Any angiotensin-li receptor (A-li) antagonist may be used as the Second
Agent in the combination compositions, combination therapies and kits of this
invention. The term angiotensin-ll receptor antagonist refers to a pharmaceutical
agent that blocks the vasoconstrictor effects of angiotensin Il by blocking the binding
of angiotensin Il to the AT, receptor found in many tissues, (e.g., vascular smooth

25 muscle, adrenal gland). The activity of an A-ll antagonist may readily be determined
by methods known to those skilled in the art, including any of the standard assays
described in the patents listed below.

Preferred A-ll antagonists include: candesartan, which may be prepared as
disclosed in U.S. Patent No. 5,196,444; eprosartan, which may be prepared as

30 disciosed in U.S. Patent No. 5,185,351; irbesartan, which may be prepared as

' disclosed in U.S. Patent No. 5,270,317; losartan, which may be prepared as
disclosed in U.S. Patent No. 5,138,069; and valsartan, which may be prepared as
disclosed in U.S. Patent No: 5,399,578. More preferred angiotensin-{i receptor
antagonists are losartan, irbesarttan and vaisartan.
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20  which may be prepared as disclosed In U.S. 3,471,548; gabapentin (Neurontin®),

which may be prepared as disclosed in U.S. 4,024,175; vigabatrin, which may be
prepared as disclosed in U.8. 3,960,927, valproic acid, which may be prepared as
disclosed in Carraz et al., Therapie, 1965, 20, 419; tiagabine (Gabitril®), which may
be prepared as disclosed in U.S. 5,010,090; lamorigine (Lamictal®), which may be
25 prepared as disclosed in U.S. 4,602,017, pregabalin, which may be prepared as
disclosed in U.S. 8,028,214; phenytoin (Dilantin®), which may be prepared as
disclosed in U.S. 2,409,754; carbamazepine (Tegretpl®), which may be prepared as
disclosed in U.S. 2,948,718; and topiramate (Topamax®) which may be prepared as
disclosed in U.S. 4,513,006; and analogs, derivatives; prodrugs and pharmaceutically
- 30  acceptable salts of those GABA agonists.

In general, in accordance with this invention, the GABA agonist used in the
combinations, pharmaceutical compositions, methods and kits of this invention will be
administered in a dosage of abaut 4 mg/kg body weight of the subject to be treated



be prepared as disclosed in U S. 5,010,090; lanotrigine (Lamictal(r)),
whi ch may be 25 prepared as disclosed in U S. 4,602, 017;213endebbdri2005 whi ch
may be prepared as disclosed in US. 6,028, 214; phenytoin (Dilantin(r)),
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topi ramate (Topamax(r)) which may be prepared as disclosed in U.S.

4,513, 006; and anal ogs, derivatives; prodrugs and pharnaceutically 30
acceptabl e salts of those GABA agonists. In general, in accordance with

this invention, ,the a | St i : ' | hakipgeeut i cal
conposi ti onsPemyHBEEé'gﬁg rﬁq%]%ﬁ%qyl{fﬁéjnst oﬂﬁégﬁ?j?(gg% F%%%P&a% nisgger ed in a
dosage of abepiividedrdsdes. bodgverssarie variatiorhia desdgead neasssasilyt pesiit ed 21
Sept ember 2005 .02/ 079198 PCT/ | BO2/ - .H@y ng/ kg
body wei ght 8FP% gs‘tPSPZ'b‘i @8%%@385?@%%8&95?135‘?51 : ﬁ%@‘@%gf‘?@ﬁi ded
doses. Howev @dr,adafirisration il inany everd pdaermindithe aprecpiateddseyfonibe individgalpendi ng
upon the condit.ion of the subject, bejn . . n sible
For " adm i ot PUAPGHIMRATIEURT. PR o, 85 e GARS T RLTHE ERRSE peGRBRAC ' 7,
t he indi vi dugjili 5e gdseil atabout BOP@Y td ebdLan 200nng peudstigatmpehtn \@ABAdagasdtst i n
this inventiop, .pregabalin ..l _be dosed at about 300 ng to about 1200 ngy
per day; gabéE‘é‘t‘f%pﬁ Pabgit 3#8@&9 R dg‘?ﬁfbout 600 nmg to about 3600 ny per
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phosphoryl as ége'ﬁﬁéﬁnﬁm%ﬁ'oapgsqb@%@ic? d @tag%t\s HVZ‘BC?'E?/&]{ o’_srefag r pf ed in the
art accor di nglirhipatet andaizmatcaion asgidesen phesbhorylasél SuctPattiens as,ré@illy 463. 15
U S. Patent 5,988, 463, PCT l.i cation publi.catign /.39 . PCT
appl i cation Sﬁﬁ"ﬂ'@%‘?gﬁﬂ‘%@%&%é@%@ %ﬁ%‘f?ﬁf‘f oégpgar#%%gggnd%gcéhbgg(&d in the
conbi nati on comresdii5®e8468et hods and kits of this invention, and refer to
met hods of prepar] h ) |s are prefer b r I n
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preparing those GPls.
GPIs are preferably administered in amounts ranging from about 0.005
20 mg/kg/day to about 50 mglkg/day in single or divided doses, preferably about 0.1
mg/kg to about 15 mg/kg per day for an average subject, depending upon the GPI
and the route of administration. However, some variation in dosage will necessarily
occur depending on the condition of the subject being treated. The individual
responsible for dosing will, in any event, determine the appropriate dose for the
25  individual subject.
Any sorbitol dehydrogenase inhibitor (SD1) may be used as the Second
Agent in the combination compositions, combination therapies and kits of this
invention. The term sorbitol dehydrogenase inhibitor refers to any substance or
agent or any combination of substances and/or agents which reduces, retards, or
30 eliminates the enzymatic action of sorbitol dehydrogenase. Sorbitol dehydrogenase
catalyzes the oxidation of sorbitol to fructose.
SDIs are disclosed in commonly assigned U.S. Patent No. 5,728,704, U.S.

Patent No. 5,866,578 and PCT application publication WO 00/59510.
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I nhi bitor re%errg. t@ an%/_@suﬁst ance @_r : agﬁgi or gnly conbi P ti.on of
subst ances an¥f"BiN AGERTSAITCIPMROGIERS © {rgfifihergpieg gng i fr@f es the
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Such actions ae{g;g r eadi I{ﬁ&.d?t er ed b%/ﬁth?)f;se ski | | eqﬂ in the art according
to assays a39TESCIMFENR et %’Bﬂaf‘_ﬁ Uy rﬁﬁﬁrl‘tﬁ_@ﬁ‘! SRAURES 0B1RYA5. The
fol | ow Mg paglipibatesiiheictairhatitactareddycidquhesipheBhesHoepiRid (JONID-dpecific
i nhi bitors %ég qﬁ@ be.used i n ﬁg‘f corﬂ)lcﬁg: hon (i@”BQS%t i ons, methods and
kits of 20 FRFS SHARACHES are rradibgetermingd it thevpsidied Bt bp 2Riaseerding e
88?2 ggzgl e;tgsamé dasegilﬁec(il?lﬂf.?g;fé_ppiimibhiprcgtiori;@g)ommig%ﬁt i on FF3)Ub| i cation WO
; applicatian ubl i cati,on . Eur opegn Pat ent
appl i cati on publpi f%@qw:&g%ggt@b@?cations exemp% phosphodies eré)seafype?
inhibitors which can be used in the combination compositions, methods and kits of
20  this invention, and refer io methods of preparing those phosphodiesterase type 5
(PDE-5) inhibitors: PCT application publication WO 00/24745; PCT application
publication WO 94/28902; European Patent application publication 0463756A1;
European Patent application publication 0526004A1 and European Patent application
publication 0201188A2, A preferred phosphodiesterase type 5 inhibitor is sildenafil,
25  which may be prepared as set forth in U.S. Patent No, 5,250,534, The citrate salt of
sildenafil, also known as Viagra®, which may be prepared as disclosed in U.S. Patent
No. 5,955,611, is even more preferred.
PDE-5 inhibitors are preferably administered in amounts ranging from about 5
mg/day to about 500 mg/day in single or divided doses, preferably about 10 mg/day
30  to about 250 mg/day, for an average subject depending upon the PDE-5 inhibitor and
the route of administration. However, some variation in dosage will necessarily ocour
depending on the condition of the subject being treated. The individual responsible
for dosing will, in any event, 'dete[mine the appropriate dose for the individual subject.
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purchased from The Garvafyman Adenosine A1 and A3 Receptor Assays

Materials

20 Full-length human adenosine A1 and A3 receptor cDNA's subcloned into the
eukaryotic expression vector pRecCMV (Invitrogen) were purchased from The Garvan
Institute, Sydney, Australia. Chinese hamster ovary (CHO-K1) cells were obtained
from the American Type Tissue Culture Collection {Rockville, MD, USA). DMEM and
DMEM/F12 culture media and foetal calf serum were cbtained from Gibco-BRL

25 (Grand island, NY, USA). The A1/A3 adenosine receptor agonist N6-(4-amino-3-

[125Niodobenzyl)adenosine (1251-ABA) was prepared by New England Nuclear
{(Boston, MA, USA). Adenosine deaminase (ADA) was obtained from Boehringer
Mannheim (Iﬁdianapolis. IN, USA). The phosphodiesterase inhibitor RO-20-1724
was obtained from Research Biochemicals International (Natick, MA, USA).
30
| Expression of Human Adenosine A1 and A3 Receptors
For stable expression studies, adenosine receptor A1 and A3 expression
plasmids (20ug) are transfe'ctedc into CHO-K1 cells, or HEK 293s celis, respectively,
grown in DMEM/F12 (CHO) or DMEM (HEK 293s), with 10% foetal calf serum media,
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cel | buffer d/mgpids.4 Eryde W%mawdbmrenﬁamgiaspﬁatmnttbmmgt ant s
(K1) Receptan heétfs, cﬁ!e%éd%?‘b%ﬁﬁ ting of
(mol es/ L) : P%mg)?m) 'EDTA (1), C"I% t?%?tapH Heg foP o .'ﬁﬁé?@% el
(10-20 I ag rllmnajkb,tffer@th&ﬂ}% n) are carrl ed out for one hour at room
tenperature in 250 pl incubation buffer containing 0.1 nM of 125! ABA
(2200 C I mol ) and increasing 20 concentrations of conmpound (0.1 nM- 30
pM . Thetgeaction is Estopgtanh éfCompouhnd _Biddimgmffmny\ﬂdthtdm@(mw d PBS,
through gl-ass fib rl-'\%cég')t!)} n%r%bl(a%se gr%arckagusplegded in écubatlon buffer consisting of

{mmoles/L): HEPES (10), EDTA (1), MgCl2 (5), pH 7.4. Binding reactions (10-20 g
membrane protein) are carried out for one hour at room temperature in 250 pl

incubation buffer contéining 0.1 nM of 1231-ABA (2200 Ci/mmol) and increasing
20 concentrations of compound (0.1 nM - 30 pM). The reaction is stopped by rapid
filtration with ice-cold PBS, through glass fibre filters (presoaked in 0.6%
polyethylenimine) using a Tomtec 96-well harvester (Orange, CT, USA), Filters are
counted in a Wallac Microbeta liquid scintillation counter (Gaithersberg, MD, USA).
Nonspecific binding is determined in the presence of 5 M I-ABA. Compound
25  inhibitory constants (Kj) are calculated by fitting binding data via nonlinear least

squares regression analysis to the equation: % Inhibition = 100/[1 + (10C/10%)Dy,
where X = log [compound concentration], C (ICs0) = log [compound concentration at

50% inhibtion], and D = the Hill slope, At the concentration of radiofigand used in the
present study (10 fold < Kp), IC50 = K;.

30




pol yet hyl eni mi ne) using a Tontec 96-wel|l harvester (Orange, CT, USA).
Filters are counted in a Wallac Mcrobeta |iquid scinti2llSdpteanbead@dad er
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conmpounds of this invention'in preventing h anage resulting
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[compound concentration at 50% inhibition], and D = the Hill slope.
The therapeutic effects of the compounds of this invention in preventing heart
20  tissue damage resulting from an ischemic insult can be demonstrated in vitro aiohg
lines presented in Tracey et al. (Cardiovasc. Res., 33:410-415, 1997).

The following patent publications exemplify adenosine agonists which can be
used in the combination compositions, methods and kits of this invention, and refer to
methods of preparing those adenosine agonists: U.S. Patent No. 5,604,210; U.S.

256  Patent No. 5,688,?74; U.8. Patent No. 5,773,423; J. Med. Chem. 1994, 37, 636-646;
J. Med. Chem. 1995, 38, 1174-1188; J. Med. Chem. 1995, 38, 1720-1735.

U.S. Patent No. 5,817,760 discloses recombinant human adenosine
receptors A1, A2a, A2b, and A3 which were prepared by ¢cDNA cloning and
polymerase chain reaction techniques. The recombinant adenosine receptors can be

30 utilized in an assay to identify and evaluate entities that bind to or enhance binding fo
adenosine receptors.

Adenosine aganists are preferably administered in amouﬁts ranging from
about 0.001 mg/kg/day to about:100 mg/kg/day, for an average subject depending
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(CABG sur gerscaemiaagischemic reperfusionde.g. lmagiamuscle ischemic reperfusion associated

20  disorders, acute renal failure, or disorders induced by surgical treatment such as
coronary artery bypass grafting (CABG) surgeries, vascular surgeries, organ
transplantation, non-cardiac surgeries or percutaneous transluminal coronary
angioplasty (PTCAJ], cerebrovascular diseases (e.g. ischemic stroke, hemorrhagic
siroke, etc.), cerebro ischemic disorders (e.g. disorders associated with cerebral

25  infarction, disorders caused after cerebral apoplexy as sequelae, or cerebral edema.

' NHE-1 inhibitors can also be used as an agent for myocardial protection during _
coronary artery bypass grafting (CABG) surgeries, vascular surgeries, pércutaneous
transluminal coronary angioplasty (PTCA), PTCI, organ fransplantation, or non-
cardiac surgeries. '

30 The utility of the combination of compounds of the present invention with
NHE-1 inhibitors as medical agents in the treatment of diseases, such as are detailed
herein in mammals (e.g. humans) for example, myocardial protection during surgery
or mycardial protection in patients presenting with ongoing cardiac or cerebral
ischemic events or chronic car<afiopmtection in patients with diagnosed coronary heart



transplantation, non-cardi ac surgeries or percutaneous translum nal
coronary angioplasty (PTCA)], cerebrovascul ar di seases J1eSeptemisart2&0t c
stroke, henorrhagic stroke, etc.), cerebro ischemc disorders (e.g.
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bypass grafting (CABG surgeries, vascul ar surgeries, percutaneous
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Preferred NHE-1 inhibitors include conpounds of the fornmula NHE, ZyN NH2 |

Y
z N NH,
i
O  NH,

20 NHE
a prodrug thereof or a pharmaceutically acceptable salt of said compound or
of said prodrug, wherein
Z in the compound of formula NHE is carbon connected and is a five-
membered, diaza, diunsaturated ring having two contiguous nitrogens, sald
25  ring optionally mono-, di-, or tri-substituted with up to three substituents
independently selected from R', R?and R? ;
or
Z in the compound of formula NHE carbon connected and is a five-
membered, triaza, diunsaturated ring, said ring optionally mono- or di-
30 substituted with up to two substituents independently selected from R* and R®:
wherein R', R% R®, R* and R® in the compound of formula NHE are
each independently hydrogen, hﬂ/droxy-(C1-C4)alkyI, (C-Cylalkyl, (Cq-



a NH21 20 NHE a prodrug thereof or a pharmaceutically acceptable salt of
sai d conpound or of said prodrug, wherein Z in the confiudepterhb&ércd20®6] a NHE
i s carbon connected and is a five- nenbered, diaza, diunsaturated ring

havi ng t wowooRbigeous nitrogens, said 25 ring optionally ponosezodie, or
tri-substituted with up to three substitudfits independently selected from
R, Wand R3 or Z in the conmpound of formula NHE carbon connected and is a
five- nenbered, triaza, diunsaturated ring, said ring optionally nono- or

di 30 substit¢t e}gylmltte u8 to two substituents independently selected from
Ré and wher erHARINIR (Gs-CopyoipalkyR Gy-CainyclpelkyiiGr-Galedkyh dGpBoaioxyf  f or mul a NHE

e et O ol G (O

21 Sept enberalﬁ&gSC 2/ 07(%1 ) 210032 [thi o,
Egg- gg c?/g Ow&@r 5; ?}@hﬁ? i a@&w (%:;M&&mc’ﬁ"?s P@Oﬂwmhgx?/rb .
- C4) al kox i A : a , or

M C1l- A4) al_kyl ag f ! gihéorgi‘r@i}\%’aoégm(?&.[k%ryiﬁ)c@'@a@%iﬁ@g?i ongl 'y havi ng
from one to A %q ‘ﬁ'(ﬂ"?’ﬁ@ét?d Ederendently@ithdiyraxy.dC-Caaikax) (Sl oal ky!
optional |y S CREIRylAio, (B-CpMRdirt i@@@ng&fﬁ' bR TSR,

C, - C4) al koxy,, - al kyl'thi 0, { C1-CA)al st&%f‘f'? & or
§Ci - 043 al kyr@1“\(‘@%91'83)@@&%’5?7‘3;3!{9::%0%%ONii-l%N-(C1-CI4)a%i/<|yIaminosu!fonyl;
di-N N(C, - alskinl (34 ; e
di NN E G- S%‘afk‘;ﬂ ‘am-,n’SZﬂ?‘%"&Vﬁ‘éﬁt’?ﬁé‘Qﬁﬁh”QQ?”m%%e.‘ YSUSINSE 1 opti onal Iy
havi ng from one t 3"&&sig M inthpsrdmpeynd ofifermaula NKE is atfadiatipsataaied, of for mul a

NHE i s aipar filglskiorstad gf@ufgnsam;gej ﬁéévt}sn H{eﬂib%‘jﬁcﬁrrin L&f’h@?'aé‘ nsaturated five

to eight nmenpered ring optionally one oat ons sel ected
i ndependent | VaYIPQ RN I8 GEse helgipgtiomns selpefer indepepsientivirom axygeoysulfuc i ng

consi sting oand WiobtseF, PBEydich ] (Y r r fully
unsaturated three 90 Si X g%‘?#"&a%“@?’%yﬁf?‘gﬂé%ébip\éﬁ'é”%ag‘gﬁﬁeﬁ&‘@opt lonally
havi ng one t 824 ERd et WnselratedBrasde six memberdd prgsidakehy from ni t r ogen,

sul fur and orvggéridenay, dphérially hVihg BRE A peferdaiirfitLaelbE 15 optionally -
substituted,. on one ring if  the noiety Is nmonocycli ¢, or one or both rings
if the ot Sl;tdiagendently from nitrogen, sulfur and oxygen;
said M in the compound of formula NHE is optionally substituted, on
one ring if the moiety is monocydlic, or one or both rings if the moiety is
bicyclic, on carbon or nitrogen with up to three substituents independently
selected from R®, R” and R®, wherein one of R®, R” and R®is optionally a
20  partially saturated, fully saturated, or fully unsaturated three to seven
membered ring optionally having one to three heteroatoms selected
independently from oxygen, sulfur and nitrogen optionally substituted with (C,~
Ca)alkyl and additionally R®, R” and R® are optionally hydroxy, nitro, halo, {C,-
Caalkoxy, (C1-C,)alkoxycarbonyl, (C+-Cy)alkyl, formyl, {C4-Cy)alkanoyl, (C;-
25  Cyalkanoyloxy, (C;-C,)alkanoylamino, (C4-Cs)alkoxycarbonylamino,
sulfonamido, (C,-Cy)alkylsulfonamido, amino, mono-N- or di-N,N-(C-
Cyalkylamino, carbamoyi, mono-N- or di-N,N-(C4-C,)alkylcarbamoyi, cyano,
thiol, {C+~Cy)alkylthio, (C;-Cy)alkylsulfinyl, (C+~Cylalkylsulfonyi, mono-N- or di-
- NN-(C+-Cplalkylaminosulfonyl, (C-C)alkenyl, (C-Cjlalkynyl or (Cs-
30 C;»)c_:ycloa!kenyl,
wherein said (C,-C,)alkoxy, (C4-Cy)alkyl, (C1-Cr)alkanoyl, (C4-Cy)alkyithio,
mono-N- or di-N,N-(C;-C,)alkylamino or (Cs-Cr)eycloalkyl R®, R” and R® substituents
are optionally mono- substituted independently with hydroxy, (C4-Cy)alkoxycarbonyl,
(Ca-Cr)cycloalkyl, (C1-C4)alkanoyi, (C+-Cy)alkanoylamino, (C1-Cy)alkanoyloxy, (Cq-



bicyclic, on carbon or nitrogen with up to three substituents independently
selected fromR6, R7 and R8, wherein one of R6, R7 and B8 $eptapberdagably a
20 partially saturated, fully saturated, or fully unsaturated three to
seven nmenwer®79ivhg optional ly having one to three heter orCDIBO206320Ct ed

i ndependently from oxygen, sulfur and nit47egen optionally substituted with
(C - C)alkyl and additionally Re, R7 and R8 are optionally hydroxy, nitro,
hal'o, (C,- C4)al koxy, (C, -C4)al koxycarbonyl, (C -C4)alkyl, fornyl,

(C -)al kanoyl, (C, 25 C4)al kanoyl oxy, (G -C4)al kanoyl am no,
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L
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[ 1- (benzjym dc%%t?o'n}l?g'u%l"ai}ifng;' [pst-eqmvl-ﬁ Leg:cijlﬁlx{oﬁ%y?)l-ﬁ-?-éﬁrazole-4~
carbonyllguanidine; [1~(2-methylbenzimidazol-5-yl)-5-ethyl-1H-pyrazole-4-
carbonyljguanidine; [1-(1,4-benzodioxan-6-yl)-5-ethyl-1H-pyrazole-4-
carbonyljguanidine; [1-(benzotriazol-5-yl)-5-ethyl-1H-pyrazole-4-
carbonyllguanidine; [1-(3-chloroindazol-5-yl}-5-ethyl-1H-pyrazole-4-

25  carbonyljguanidine; [1-(5-quinolinyl)-5-butyl-1H-pyrazole-4-
carbonyllguanidine; [5-propyl-1-(6-quinoliny!)-1H-pyrazole-4-
carbonyllguanidine; [5-isopropyl-1-(6-quinolinyl)-1H-pyrazole-4-
carbonyllguanidine; [1-(2-chloro-4-methyisuifonyipheny!}-5-cyclopropyi-1H-

~ pyrazole-4-carbonyllguanidine; [1-(2-chlorophenyi)-5-cyclopropyl-1H-pyrazole-

30  4-carbonyljguanidine; [1-(2-trifluoromethyl-4-flucrophenyl)-5-cyclopropyk1H-
pyrazole-4-carbonyllguanidine; [1-(2-bromophenyl)-5-cyclopropyl-1H-
pyrazole-4-carbonyllguanidine; {1-(2-flucrophenyl)-5-cyclopropyl-1H-pyrazole-
4-carbonyl]guanidine; [1 -(2-chlor(0~5-methoxyphenyl)-5-cyc!opropyl-1 H-
pyrazole-4-carbonyl]guanidine; {1-(2-chloro~4-methylaminosulfonyiphenyl)-5-



car bonyl ] guani di ne; [ 1-(1-nethyl benzi m dazol -6-yl)-5-ethyl-1 H pyrazol e-4-

[1-(
car bonyl ] guani di ne; 1-(5-quinolinyl)-5-n-propyl-1H pyrazdlSsplember 2005
carbonyl ] guani di ne; f |-(5-quinolinyl)-5-isopropyl-1 H pyrazole-4 20
car bonyl | gwe@mgraes [ 5- et hyl - 1- (6- qui nol i né_' )-1 H pyrazol ePd¥/1B02/00320
car bonyl ] guani di ne; [1-(2-nethyl benzi m da 5-yl)-5-ethyl-1H pyrazol e-4-
car bonyl ] guani di ne; [1-(1, 4-benzodi oxan-6-yl)-5-ethyl-1H pyrazol e- 4-
carbonyl ] guani di ne; [1-(benzotriazol-5-yi)-5-ethyl-1H pyrazol e- 4-

car bonyl ] guani e: 3-chl or oi ndazol 5- eth | -1H razol e-4 25
car bonzl } gua y&|oﬁg3pyHH %gaﬁlﬁ‘%ﬁf‘fbﬁww‘lusmﬁlﬂ%lﬁ'@ﬁdﬁ? @Pbﬁféyipy

car bonyl ] guandydi - Q,mré-4J o) -
car bonyl ] guamsdop&}py pyr ;ia - | nﬂlguaﬁ{mggxtzl(z éﬁHrcaw%@é%#e 4-

car bonyl ] guarf? yﬁgoﬂ@by'[ﬁ" FB"bQDH@PﬁW'B%IH lg'ﬁ&‘nyl ) - 5-cycl opr opyl 1H
| e- 4- caarhi -1 H

m azoie-4- %Ec a{h ggﬂ%ﬂ%aaﬁygﬁe d cpéfﬁ-:ﬁigyﬁaﬁa@-af‘damohy@uﬁﬁnainapﬁ Qpy

trifluoroffet HYOOS@AM g‘Pﬂé’ wabﬁ-exrdq’nswybwpy@zﬂe-ﬂt-

byr azol e- 4- caiianyl L&Hﬂmb 1"(2-ﬂu$r33 G-t OMBRYBRY)-52 CEIRRE ARy - 1H

pyrazol e- 4- carbon

H Eg flhijorog(&"?@ i Wﬂw UI‘ﬁQrfﬂT}Qfﬁ'ﬁécm@hnylﬂf@@lﬂMl)-ﬁguanl di ne;

chl or o-dyel YRR -
pyrazol e-4-c I:cbO y uanj di ne; rs‘y'?}gggérﬁm{ -Iﬁtin%htl?{ol am nosul f onyi phenyl ) -5
21 Sept ember %‘7"@‘7!5&"938'3’ -2y FHOMOPHO-mozelE-4-
cycl opropg! - lcheMyirzahis: rophenyl ) - 5-
czcl oBroggl -1 H aggy%oti né’l[g-gﬂ_; E@E&Jo]rﬁ g grfﬁﬁphi@)%@f gh@m @}{oghenzlg 5-
cycl opr opyl - ?‘22‘25’%‘ Q"’ﬁﬂg&’éf“ﬁtﬁ’ﬁyﬂﬁ( whlsrenhaeyl)-$-meftel-tikipyrazole-4-
ani nocarbonybala,emqbnarﬁdfﬁmm@pwzﬂﬂueeeh@ﬁprop ;mffm_c pgax@b&uam dine; [1-(2-

5 chloro-5-amn 5-cycl o é-4-

| f
car bonyl | guaﬁ?rag'%&g”%'g’@eéﬁ‘ﬁ &Sabp'@ﬁrﬂ/HWPM@ﬁ@‘ﬁﬂqumMWﬂlr@; Bycl opropyl -1 H
pyr azol e- 4- caydupreg- mﬂiﬂdﬁreﬁletrbibhéﬁylﬁm gg@éo:aﬂtéa i aIRIRY!) -5
eycl opr - ra %:) ﬁ - car bonyl 1zguanl
di et hyl% B\éﬁﬁ%@ Fphemr -pyragdie ?ﬁrb@wgqam QclopropyB1-(2,6-

car bonyl j guagichlbreghedyd=1-pyréddid- yclopropyl 1
H pyrazol e- 4I C mEE%;’i)J u%}trﬁl cﬁléng%%}] ‘Lm' grB %)%ée)ﬂw ¥§%Uﬂ lﬁ

H pyr azol e- 48 i di ne; [5 met hyI -1-(2 trifluoronet hyI phenyl) 1
H pyr azot e- 4- Carﬂ@ﬁrbf&@d@hé‘bé\fécdl?p%f&)’éd’ N §i¥bitols disclosed in the

H- pyrazote-4-car | ne;
cycl opr opyl -2 ct"EtR‘E' 5@%&@%&% pReFrpA poadlipg fermelhedsiset deuiny i | guani di ne;
[5 20  International Patent Application No. PCT/IB99/00206. '
' NHE-1 inhibitors are preferably administered in amounts ranging from about
0.001 mg/day to about 100 mg/day, for an average subject depending upon the NHE-
1 inhibitor and the route of administration. However, some variation in dosage will
necessarily occur depending upon the condition of the subject being treated. An
25  especially preferred dosage contains about 0.01 to 50 mg/day of said NHE-1
inhibitor. The individual responsible for dosing will, in any event, determine the
appropriate dose for the individual subject.
As used herein, the term "effective amount” refers to an amount of compound
or compounds of the present invention which is capable of inhibiting or preventing
30  diabetic complications and/or cardiac tissue ischemia, herein described. The terms
"inhibit" or “inhibiting” refers to prohibiting, treating, alleviating, ameliorating, halting,
restraining, slowing or reversing the progression, or reducing the severity of a
complication resulfing from diabetes in patients who are at risk for such
.complications. As such, these methods include both medical therapeutic (acute)



15 cycl opropyl - I - phenyl - 1H pyr azol e- 4- car bonyt ] guani di ne;

(5-cycl opropyl -1-(2,6- dichlorophenyl)-1 H pyrazol e- 4- catibsepierhipers2t08i ne or
or a pharmaceutically acceptable salt thereof. The preferred and

especi al | yworeefogemwed NHE- 1 i nhibitors disclosed in the abpgeIBa®0320

par agr aphs can be prepared according to ogghods set forth in 20

I nternational Patent Application No. PCT/1B99/00206. NHE-1 inhibitors are
preferably adm ni stered in anmounts ranging fromabout 0.001 ng/day to
about 100 ny/day, for an average subject dependi ng upon the NHE- |

i nhi bi tor andntfee pfd]bh?l@cﬁhf(pﬁﬁéﬂaﬂbhﬁédnﬂhrbt@éﬁton H@%E%natégn'tﬁe éﬁnbm?fapﬁn l nb t
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my/ day of SaltﬁlzaMdEorlthel débérhyb%e aiﬁraﬁon ot ﬁxﬁﬁherroeﬁmmaﬁcﬁ dridfondRs| N9

will, in any event, hermn propriate dose for the i1ndividual

~ subject. As d‘é‘@&'ﬂ%‘f‘%f e p’feﬁéﬂtl“égrWHYS'@ﬁ?eWFVI@‘@H%QﬁPE“?@ﬁ%P%t‘ef‘b"aé‘ﬁb'h%unt of

conpound 50T tEOaRRLES iver aw@ 2 8 980blineEMd Sy siRinGha C}Jtﬁraiéadb%gé gk
i nhi biting ordéls)reventl ng 30 di abetic conplicati'ons and/or cardiac tissue

i scheni a, hePBihiofekiere fiedreaiment tha fg Phﬁf'ﬁ'ﬁﬁn gPRsidess apprepiiak for hg'pati@iter s to
prohi biting, 4 E:(ﬁ%'ideﬁﬂ? trfé'de%)/éeaéﬂhﬁﬁtmeﬂf‘@één@& %é BBysﬂ?&H &hﬁ%aianéeeé%ﬁ’étﬁ' ng,

slowing or re r3|ng he progression, reduci ng t severity of

conpl i cati on qsr‘a@ﬁ\‘gﬂ%@f'@‘} nrﬁsqm@ PEH@XWW c&se@swasme!imf or such
conplicati ongreséﬁc§mertdﬁg@§ gdret hods include both nedical therapeutic
(acute) 21 Septenber 2005 WO 02/ 079198 PCT/ 1 B02/ 00320 -49 and/or

prophyl ad®i ¢ (pr elbiheiaspgctaamihisinyentioni relateddo Hinserspiic metodypltreaisgnt  and
timng of coppAUREy cﬂéB@u@ b§ﬁ1ﬁl§(ﬁﬁbﬁ§'dﬂerelﬁ§ cBr?aEBﬁﬁ'd ?f%rﬂﬁl?eﬁﬁi@tm\féﬂti&rhe

subj ect being treate on the severity o l'iction he man of

adni ni strat i 80 argcend Agrnt aja rrlsinEtaeddpoathes asmesiaf s saenhpsnagestical Thus
because of p%mﬁé&hdn%rﬁ% hifody¥ Whél%m thééé’hmo%deﬁ% éﬂﬁééﬂﬁ'\ﬁst&éd’ &b ?ﬁ e are a

gui deline and t hysician may titrate doses ve t he
treat nent thie %nn@mﬁ&esq%ﬁ%re@m H@r%“%b@fcﬁﬂch&ipée a@wintsmeqa@nd that. In
consi der gmg Hfb‘?véi@Bétﬂ@eﬁﬁoéés%ﬂﬁﬁed&lvéj@g%nise\m aFQiﬁ dep¥R o dgﬁaance a
variety of factors suc as age of pat i en resence o X|st|ng

di sease, as @ETqMyla 06#B%@H%'E'OBfan%theeﬁecen%éae@@emmse% thwpagbect s of this
i nvention rebﬁ’érﬁ‘@cétﬂtcéh%h%@%hs%éﬁd&‘égStthchér%@{%héﬂ%Q o’Pfhe sBBj@c\i%

di abetic co Ilcatltg wherein a conp ound of Formula |S|r?ent|on
and a Second"#gjghen F’@%H‘?HMP%Q’%P@W“W@PW”% part of the same -

phar maceut i cal CAdRMErbticH oA cdripdiRbd 88 phdIRTeLRichN@RRokiithsadqus s are
adm ni stze J Edm\?ee ;%rﬁ %Ea?rl b%z performed via any method which delivers a compound or
composition of this invention preferentially to the desired tissue (e.g., nerve, kidney,
lens, retina and/or cardiac tissues). These methods include oral routes, parenteral,
intraducdenal routes, ete, and may be administered in single (e.g., once daily) or
muttiple doses or via constant infusion.

25 The pharmaceutical compositions of this invention may be administered to a.
subject in need of treatment by a variety of conventional routes of administration,
including orally, topically, parenterally, e.g., intravenously, rectally, subcutaneously or
intramedullary. Further, the pharmaceutical compositions of this invention may be
administered intranasally, as a suppbsitory or using a “flash” formulation, i.e., allowing

30 the medication fo dissolve in the mouth without the need to use water.

The compounds of this invention may be administered alone or in combination
with pharmaceutically acceptable carriers, vehicles or diluents, in either single or
multiple doses. Suitable pharmegceutical carriers, vehicles and diluents include inert
solid diluents or fillers, sterile aqueous solutions and various organic solvents. The



t he appropriate dosage regi nen, the anount of each dose adm ni stered and
the 15 intervals between doses of the active agents w | 121e8sptember@®08 upon
the conpound of Forrmula 1 of this invention and the Second Agent being
used, the WOpE/H0G$198 phar maceuti cal conpositions bei ng used, PCTvEB62/00320
characteristics of the subject being tre®ed and the severity of the
condition or conditions. Adm nistration of the conpounds and pharmceuti cal
conpositions of this 20 invention may be perfornmed via any net hod which
delivers a conp ound onposition of this invention preferentially to the

desired ti ssuB rEagey 'CﬁLﬁWOS onsfaymed hygembining tha sompetings of thisdhveption ssues) .
These net hods anmmblpﬁerlmo%hﬂdaﬂwé&:%ptaﬁﬁzr@me% dbhicled &tcgllﬂgr‘rlgg%@%n Fﬁ%&l s, etc,

and may be adm,ni SF din s& .g., once dall doses or
via constant PYPINE '”ﬁ':vaf’ﬁ %H%ﬂgﬁé@ﬂﬁ%‘ﬁm a%lﬂbiﬂlﬁspt)‘w@&fs. lotentges syripsient i on

may be adni n| m;eeraexé dofutions arfo ik GKkd. THRsB B fce&tfc@?édﬁg{&%mgﬁ &n"ﬁlﬁ% Ghy, of
conventi o ‘ﬂ‘ﬂ gm ni stration, “1ncluding or ‘QT ﬁ

par ent er al y, %1. vad nalipgregigats,puch ag fiavorings, Qlﬂﬂ@@tmﬂﬂ gndihe like.
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may be adm ni st%red intranasa , as a suppository~or us
formul ation, 7 $PAUMECirgatE; criciyy ca n@#@@nélatmum@hmmv@m meybcmempleyed)ut h

wi t hout the rmfmy Wlﬂ'l '«I!L’:ﬁi'iaué*!\/aﬁaiii\fegréFxEEestf‘cﬁ'EQ%%!%s ﬁ% tnid 2t ﬂd?é(lft{%;'tba & c'glg%ébl e

adm ni ster ed ge or |n conbination maceu i cal
carriers, (eples. igpethen wihinding apests sush as Dﬂlgvleylm‘rohmnet smﬂr@edgesm

Sui t abl e mharamwe bR AddiohbR/, &lbné’éﬁhg ‘ég@rﬁs Quflfh % Auér‘@{é%@a% &gér‘e’.%ugd&ger t

solid diluents or fillers, steril us Sso ani c
sol vents. Thda¥wylsy Fé‘ﬁﬁé’%’c @fé@ﬁem@ /for7telleiting BOrpPEEE. | RAQ LOMBASRtions of a

phar rraceutlca;lzm:{ée{yp@%é %é%%dﬁéfﬂm ighd fiq ﬁféapg%%ﬂlcgﬁf th| S

I nvention d t he B_ﬁal’ nmaceut| c acceptabl e carrrers

di | uents are rﬁgﬁeql tariels fordhigindlusiedactess an milk eagareng high lddeagar\ﬁeﬁyl'ntrs such
as tablets, poWERyiene HREANIRHen %&iﬁéﬁ%@susée’ﬂléﬁﬁé &b%ﬁlrgg e%eﬁgndsfogargl the |ike.

These phﬁ%)ma%autl cal, conpositions can tional
i ngredi e E¥nistration, dhq,rgtiNg Bharmasentics] ag@nt:mplremmsy bedornbised wittevarioligius

for purposes sabetohing Oﬁﬂﬁ’(loﬂhgfééé%ﬁé @Blori é"ll?ilaﬁér%rgl?& Qﬁd”f%sﬁ%h%ﬂé gxci pi ents

such as sodiumcitrate cl um car onate andlor calcru 'f °rray be
enpl oyed  al SHEPeRFIpG agents. dﬁ%et'ﬂﬁréﬂ'ﬁht@g?'ﬁﬁsl&hﬁmtmeﬂﬁaawlcwmpylmeggiywb acid

and/ or cer t aiglyca&rigndfof cofmbinbficHsAReredioget her Wi th bindi ng agents such as
pol yvi nyl pyrrolidgne, sucrose, gelatin 10 and/or acacia. Additionally,

| ubricating agent orfiarenteral @%ﬁ@@am saltions pbthe sopaunds| o this invendibh it e and
talc are2mf t essaniadrpeah®ioi fkbos Yrofylehd FRE Br imhid aGTRG ShiuldHE e be?
employed. Such aqueous solutions should be suitably buffered if necessary and the
liquid diluent first rendered isotonic with sufficient saline or glucose. These particular
aqueous solutions are especially suitable for intravenous, inframuscular, subcutaneous
and intraperitoneal administration. In this connection, the sterile aqueous media
25  employed are all readily available by standard techniques known to those skilled in the
art.
Generally, a composition of this invention is administered orally, or parenterally
(e.g.. intravenous, inframuscular, subcutaneous or intramedullary). Topical
administration may also be indicated, for example, where the patient is suffering from
30  gastrointestinal disorders or whenever the medication is best applied to the surface of
a tissue or organ as determined by the attending physician.
Buccal administration of a compaosition of this invention may take the form of

tablets or lozenges formulated in a conventional manner.
{



simlar type may also be enployed as fillers in soft and hard filled
gelatin capsules. Preferred materials for this include 21e8dptaabar200s | k
sugar and hi gh nol ecul ar wei ght pol yet hyl ene gl ycols. Wen aqueous
suspensi orsoae/o®mhoski rs are desired for oral 15 adm ni stratponBozkes@acti ve
phar maceuti cal agent' therein nmay be conbi-Pkd with various sweetening or
flavoring agents, coloring matter or dyes and, if desired, emrmulsifying or
suspendi ng agents, together with diluents such as water, ethanol, propylene
glycol, glycerin and/or conbinations thereof. For parenteral

admi ni stration, sdiditrapasabadmipistratinneadminisiktiombsinhalstion; thercompouB ofesane
or peanut O0i lthe RUSIRRH: i ; : ' ' ; ..SQl utions
oy Do enpl oy aon arUARIERT BN in 6t o SR SRR delna
necessary and{ReSPraY eonfainenthalisragueegesior pemped othe patentocaswan herssdif i ci ent
saline or gl ' : l.ans..ar ¢ especially

sui tabl e for%?ﬁ??)ar?/%ﬂ%ﬁ?} ﬁ?ﬁ?{%ﬁ%ﬁ'ﬁ?@%ﬁu 85?&%@%@ 'ng?]g.'el%glpgﬁeri t oneal
admi ni st r 3t i SHitable\propgliant gk stichiasedifuaremsthans, Iichlagfiucometietiea 25 enpl oyed
are all readig ' Yol [ wn t hose, ski‘lled in
the art. Generdgﬁ?dyf%égﬁ gllcc))rgrtph?s‘?ﬁa on oi&t’iﬁe@ﬁmﬁggﬁﬁ%ﬁ%ﬁ ’i@‘ﬁicﬁ%?@ ed-orally,
or par ent er alPf§psuiized gerosplnthe glpsagrignit nay badetsrmibet by providing avelve go dativer

i ntranmedul | a ' ] S L L Ok indicated, for

exanpl e, wherEl )eﬁ?tﬁfegiggg%? hthtﬁ'i@? n'Esgu bée%%d&%ﬁrxﬁ @%%gzaegm{&ﬁf@&?ﬁ%’m&i%or ders
or whenever B¥IPEREEN eka caumpausdied this inpitioed Capsuldsand caftddies ¢fade, fori Ssue or
organ asiget gr4p | 09 |Gl uccal admnistration of a
conposi tion oﬁﬂ??ﬁ ée’%?? g&rqtugngw %}gpggﬁéﬁ%ﬁ#s@?}ﬁoﬁnaﬁ)&ﬁ@%é}g(i CPY3 ARG es
formul at ed i APEWERVIEAT 2 serapoundraTeompburkis chéetieention A0S suifableRGREEB02/ 00320

For i ntr anaspseadiioh Bk Blcfodl bPSaR, adm ni stration by inhalation, the
conpounds of the invention, are conveniently delivered in the formof a

sol ution or suspeh@irsfPoses el transgempal éng.atppicel) adminiatratidra tilits siedlegezed or
unped by t ' r tation froma
punp Y T hgqrahé 8idar@ily gﬁu%ﬁsaasﬁfuﬂéx‘?é %s@%lgl?’ﬁaeﬂ%ﬁgtz?‘gqfto;"ygc%@%\o@,

pressurized contal ner_or nebulrzer,
propel | aket | @herwiseinair & baisbpveparerteral slutians] ard bmpafdduor omet hane,

Cush o1 A" e Lo P el aclnd) Ml hen o,
provi di ng a BPYHE of aetiveinpiegient araknownedr wilibeiappardiiin ljghesithisidiseibsarepioai ner
e Fon.CLERSABSALR A, 58 PR AR, oo FTRRREC L ) 1 o
use in an i reEResitigns, persReming seyriaeelioalBeieates] Mack Pabiishing
20  Company, Easton, Pa., 19th Edition {1995).
In the aspects of this invention related to the combination compositions,
wherein the compositions contain an amount of both a compound of Formula | of this
invention and a Second Agent, the armount of each such ingredient may
“independently be 0.0001%-95% of the total amount of the composition, provided, of
25 course, that the fotal amount does not exceed 100%. In any event, the composition
or formulation to be administered will contain a quantity of each of the components of
the composition according to the invention in an amount effective to treat the ‘
disease/complications of the subject being treated.
| Since the present invention has an aspect that relates to the treatment of the
30 disease/complications described herein with a combination of active ingredients
which may be administered separately, the invention also relates to combining
separate pharmaceutical compositions in kit form. The kit comprises two sepérate
pharmaceutical compositions: a compound of Formula | a prodrug thereof or a

phgrmaceutically acceptable salt'of such compound or prodrug and a Second Agent




a powder m x of a compound or conpounds of the invention and a suitable
powder base such as |actose or starch. For purposes of ZirSepteatierdgiiobe. g. ,
topical) admnistration, dilute sterile, aqueous or partially aqueous

sol uti ons wo9watd1ys i n about 0.1%to 5% concentration), 15poT/Enwize
simlar to the above parenteral sol uti ons92-ar e prepared. Methods of
preparing various pharnmaceutical conpositions with a certain anount of
active ingredi ent are known, or will be apparent in light of this

di scl osure, th S8 kil l ed Ln this art. For exanples of nethods of
preparing ph rgfé 5:%0 @WPWQ@E@'%fﬁW@N@W@ e aeparteeut i cal

Sci ences, Maaion*lﬁuhhmml‘sumg a8 @ dvideaadite oF—ﬁ%ﬁ\ﬁHbd 16 acképt'rgpl@lg G (1995). In
the aspects of this c#n gnt on reI ated to the co I nat np03|t|ons

wherein the COMPEETSigsUonsdnL the ad @W'Sél'ﬁ’t‘ﬁlnrﬂf “@ﬁ sepgrate soropensota dhakit feomnul a |

of this invésparteulalyhdrafiagssnd whes h ingredient
may i nde end nt I% gda 00%@ 95% gf‘est e tot a gﬁ@fgﬁ@@%@ﬁfﬁ corrp05| tion,
provi ded, BunYee é"d Rrent §9sage tormas (gmonst antbearentstal) carecdink®@ed al n any

Gvent , the Cafaesit tose 2 AR S ot P RLREflol b o021 1 2

quantlty of eac onents o he corrp05| i on accor to the
i nvention i ncgrﬁg'gﬁ{ﬁﬂﬁs d@?’feé’cﬁylt%Prleﬁcﬂbﬁ'@dthﬁén d| sease/ conpl i cations of the

subj ect being treahes N eudH ek hat
relates to tEe tre rrg?l}?eo uh '%%%?gﬁeag%d; | ctﬁ%gegga"a&%?ﬁvﬁltd her ei n
with a combi KARYWHR P%@Wg 'ﬂdﬁﬁﬂé@d@ﬁ@ belnwidﬁwwfwhadamhaglg ef ed

t el e miabatidh g}ﬂ%
Bﬁgf:nicgu?l cgl o 0Si !tl?igrfb?% ?lﬁ{]@?&g&ﬁ% Q;'?ﬁ %H%e 1&8 %{eﬁgacé(gpar ate
phar maceut i cﬁ?neéﬁ%@%'?th;ﬁs“*he@ Qﬁ(ﬁiﬂi@@lﬁétlfbma!i%ﬁh@mgreld vatfmfudoﬂg thereof or a

h t f d S d
Agent 21 Sepp ey SO0k ERr a0y ieh IR el b0t sl e g
above. The k ohisieARsSes bavectba sk @ind ghepecofdapiablatser

eS¢ BBsteioboFeaesses bavesba sizemngh
t B d cket [
Cos) sl top s 94 sy oyl O RS L
corrponenli n‘%ﬁé G Tet'ﬁ‘tW?'V§t'fBH}afﬂr'éU$ &8¢3lgd agringt thegelastic foilhatthd fase sighar at e
conponent s ablwhick iscsppabie ﬁorﬁ‘ih@ dh*eél’icﬁlgﬁ%hlcﬂ Aﬁ# ;Jc%ﬁe'% chsa Ea.f R%Tgsal(g 9.,

oral and par entie haI 1):@ fare adm ni stere er ent i'nt or
when titrati 8?1”% &t srﬂﬁP@PﬂﬂP&la’%ﬁﬁfﬁm@rﬂ‘@%f%esaelaéet\mﬁlhmplastnrfml anddesi r ed

by the pres ahé Bhens. PRIGEBY 3% SRR TRl she8f s U b tathichs & SBaGRL | o
can IEe removecp fa rom the blister pack by manually applying pressure on the recesses
20  whereby an opening is formed in the sheet at the place of the recess. The tablet or
capsule can then be removed via said opening.

It may be desirable to provide a memory aid on the kit, e.g., in the form of
numbers next to the tablets or capsules whereby the numbers correspond with the
days of the regimen which the tablets or capsules so specified should be ingested.

25  Another example of such a memory aid is a calendar printed on the card, e.g., as
follows "First Week, Monday, Tuesday, ...efc.... Second Week, Monday, Tuesday,..."
etc. Other variations of memory aids will be readily apparent. A "daily dose” can be
a single tablet or capsule or several pills or capsules to be taken on a given day.
Also, a daily dose of a compound of Formula | of this invention can consist of one

30 tablet or capsule while a daily dose of the Second Agent can consist of several
tablets or capsules and vice versa. The memory aid should reflect this.

In another specific embodiment of the invention, a dispenser designed to
dispense the daily doses one at a time in the order of their intended use is provided.
Preferably, the dispenser is equipped with a memory-aid, so as io further facilitate



known in the packaging industry and are being wi dely used for the packagi ng
of 10 pharmaceutical unit dosage forns (tablets, capsulzdsSeptambdr2805i ke) .
Bl i ster packs generally consist of a sheet of relatively stiff materi al
covered wwboofaps of a preferably transgar ent plastic neCEIB®I0032DUri ng

t he packagi ng process recesses are fornme®3in the plastic foil. The
recesses have the size and shape of the tablets or capsules to be packed.
Next, the tablets or capsules are placed in the recesses and 15 t he sheet
of relatively stiff material is sealed against the plastic foil at the face
of the foil WE‘W"F%W@HBS#Q'@EM Omexarapigiof eushiaghemnarywid iste mechanieslesses
were formed. Asurfer whithidicatd '

recesses between the, pl asti cﬂ?g?][gﬁ_]lgﬁlfj&c@leﬁgﬁgﬁa?ﬁﬂ%gﬁgﬁeﬁgﬁ%emnéﬁéngt h
of the sheet ?’éa'%%ﬂf@ﬁ'&? megteory-gisl is edabierypapsied egicroechip roemprroougldd fvilom t he

bl i ster pack BYaql@bnshl | ¢l r : r ereby an
openi ng Ps for ?ir%wr}}et hrga?%g'eqtf agtgiblé r@x%ﬁ'x:dé;es@%# Mﬁﬁ%’ f?é%(éé@fe, %e%g@’{ag{)tﬁ%%' or

| t he ce o
capsul e cah t R deRb daly dasg hgabaerogben anf/oriremindy obewties thealekieddse
provi de a mengrypbatale@n the kit, e.g., in the formof nunbers next to the
tabl ets or capsul es whereby the nunbers correspond wth the days of the
regi men whi ch the tRgPeNal aiticles gad seleniis refeearices, qutartt ahdl phient applisatier. * 25
Anot her exanphgli€dtioss Glad abFRIRE il I i on the card,
e.g., as ng¢oms "Firs?%aeek, &%ﬁ"a?F&?93§@§§ﬂﬁ?5.%&%@5&5 Second Week,
Monday, Tuesday,..." etc. Oher variations of nmenory aids will be readily
apparent. A "daily dose" can be a single tablet or capsule or several
pills or capsules to be taken on a given day. Also, a daily dose of a
conmpound of Forrmula | of this invention can consist of one 30 tablet or
capsule while a daily dose of the Second Agent can consist of several
tabl ets or capsules and vice versa. The nenory aid should reflect this. In
anot her specific enbodi nent of the invention, a dispenser designed to
di spense the daily doses one at a tinme in the order of their intended use
is provided. Preferably, the dispenser is equipped with a nmenory-aid, so
as to further facilitate 21 Septenber 2005 WD 02/079198 -53 PCT/1B02/ 00320
conpliance with the reginen. An exanple of such a nenory-aid is a
mechani cal counter which indicates the nunber of daily doses that has been
di spensed. Anot her exanple of such a nenory-aid is a battery-powered
m cro-chip nenory coupled with a liquid crystal readout, or audible
rem nder signal which, for exanple, reads out the 5 date that the | ast
daily dose has been taken and/or rem nds one when the next dose is to be
t aken.



The journal articles and scientific references, patents and patent
application publications cited above are whol |y i ncor p@is&Saepderhiesredons by
reference. 21 Septenber 2005 WD 02/079198 -54 PCTI | B02/ 00320 GENERAL
EXPERI MENTWD (RROIEDURES Mel ting points were determ ned on RCTEmms32boover
capillary nelting point apparatus, and aPé- uncorrected. Low resol ution
mass spectra were obtained under thernospray (TS) conditions on a Fisons
(now M cromass) Trio 1000 Mass 5 Spectroneter (Mcromass Inc., Beverly,

Massachusetts), under chenh&%é ni zatlon CIF? conditions on a Hew ett
Packard 5989A Particle Bea BOL SRS PRAREPWRES Packard Co., Pal o

Alto, California),Meltingpslets m@tdm@ﬂﬁrﬁédbrpé ?E&HQ§H6&%E%[ qh@@xéﬁpb

(APClI) on a Fison énow M cromass) Platform Spect
6- i ndol e- 2- STPRIRINY- 209 gre yncarzedterd Sowmesatitiop mssgpmltamfﬁre sbtamemueda-sm fen

| - ridazine. thé’m"l@pfame)@ﬁdiﬁéns?an é‘Pfsﬁﬁé’{rBo etloﬁ'la,(.; a2| g WéSO 9) IE 52 q)

t 0 d hl 6 -
Z(r:lg 82? ag i u%&%ﬁ@ﬁ%{g&'(:wacﬁﬁﬁg %@VQ'QWEWSSX dggﬂ;g Unéei(chemcahromzama was
fl df 2)heddigondice E8fd
:)grt :J;(ieonegrlti( t)wF%r?: %C%CI 3 ?%[aﬁnfle;andsﬂgégg ?%&ﬁ%e%ﬁé}g %ggrérﬁ%gygre ﬁ:
col l ected, d ﬁ@ﬁe 1ACKAH &9 &l Alie Crlifpmniad: @ under @imapphesc peessareahemizal due,
whi ch was puridrideign QAP bh & FisBed (el IARRIRE %fﬂgﬁ?ﬁrﬁgggéﬁtnpmet "

hexanes: Et CAc::4: 1) to obtain 3- rret hoxy enyTl’) - pyri dazi ne
(31% 534 nmg). 20 Step B: 3-Metho - 6Exameled- 2-sulfon | - ridazine. To a

h G013 (20 gt ves added Hereee iSRRI SIS e 4. 1 ol
1.0 g) and tﬁéfg B2 ethoxy6riindole-2-gulkenyilinvridering dora giftioatof 2oom t enper ature.
The reacti onpig r ed wth

at urated sodi Jﬁ%?@%%?nfatﬁ éﬁ dzoﬁﬁg? cze Ecg]%# bkﬁL&%@f@@%#ﬁg&. ﬁt) The
chI or of or m | HipdhoxXyepyridaaineddéemmal; 1. 5%dend potassiuramcdrbbhatef (70 tmad!£0.88 §)
evapor at ed t andtHeaehehitp ml%lré’\baé’\%?!gi?é{f fof ?qu%ugy E%e!sa%g?l%aﬁ (y’\fagrrgr%t Spraphy

(eluent:, _hexanes: Et OAc esire
3- net hoxlﬁ 6- ?"%H@I residua yes BWUQHEC’MWMCHQE((%%L) 28D HED 20 Bl THe:

g Enla {lﬁgl( )e/ 623 I(SFIEJT gaye(a-_rkmas%ﬁedféodﬁﬁéd‘ Tifted%ndthe bl b Rlaporated to a
esidue, which was purified by silica gel chromatography (eluent:
hexanes:EtOAc::4:1) to obtain 3-methoxy-6-(indole-2-sulfenyl)-pyridazine (31%,
534 mg).

20  Step B: 3-Methoxy-6-(indole-2-sulfony)-pyridazine. To a solution of 3-methoxy-6-
(indole-2-sulfenyl)-pyridazine (1.9 mmol, 488 mg) in CHC; (20 mL) was added
meta-chloroperbenzoic acid (MCPBA, 4.1 mmol, 1.0 g} and the reaction mixture
was stirred overnight at room temperature. Tha reaction mixture was filtered and
the filirate was washed with saturated sodium bicarbonate solution (20 mL) and

25  Hx0 (20 mL). The chioroform layer was collected, filtered, dried and the filtrate was
evaporated to a residue, which was purified by silica gel chromatography (eluent:
hexanes:EtOAc::3:1) {o obtain the desired product, 3-methoxy-6-(indole-2-sulfonyi)-
pyridazine (33%, 180 mg).

Step C: 8-(Indole-2-sulfonyl)-2H-pyridazin-3-one. A mixture of 3-methoxy-6-(indole-

30 2-sulfonyl)-pyridazine (0.58 mmol, 290 mg), cone. HCI {0.5 mL), and dioxane (3 mL)
was heated at 100°C for 2 hours. The reaction mixture was cooled and evaporated
to dryness. Water (10 mL) was added to the residue, and the resulting solid, 6-
(indole-2-suIfonyl)-2H-pyridazin-?-one was collected and dried (83%, 133 mg); mp

248°C - 249°C.




30 2-sul fonyl)-pyridazine (0.58 mmol, 290 ng), conc. HAO (0.5 n.), and

di oxane (3 nL) was heated at 100C for 2 hours. The realiSaptembdr2085 was
cool ed and evaporated to dryness. Water (10 nlL) was added to the residue,
and the rewd@®ongsol i d, 6- (indole-2-sulfonyl)-2H pyri dazPeiF/B30/063200aS
collected and dried (83% 133 ng); np 248C - 249C. 21 Septenber 2005 WO
02/ 079198 PCT/ 1B02/ 00320 -55 Exanple 2

6_L5- Chl or o- 3- net hyl - benzof uran- 2- sul fony_1)-2H puri dazi n- 3- one St ep A

5- Cnl or o- 2- mer capt o- 3-met hyl  benzofuran. n-Butyl lithium (2.5 Min hexane,
0.09 not, 33 nml-) was added dropw se eysfnldd mnutes to a solution of
5-chl orp-3- 5 net hyl benzof uran V\/m ch™was pre ared as descrl bed in J. Chem
Soc., 1965, 744 777,8-Q-Gdored bbepzofuran-4 gl e 160 n -)

cool ed to - 7 &gep A9 sidigro ﬂﬁ%rc%ﬂ@%jnu%ﬂhwwnz&ﬁ%eﬁ-dﬂ! ﬁtﬂluﬂ‘P(ZS Rt if hexandNd the

reaction mxture was Sstilirre m nut es. rreacti on mxture vvas

al | oned to cdRE mel ﬁédﬁ#k@%éd@ﬁw@pwﬁ@ OVR{'s15 mﬁ@tes@{fgeaml@@wftﬁmf@mrér (200

m) _and H2O (RARHnkofuRiy fwmérﬁ\%}% ﬁ%ﬁ.'églaswﬁ% dﬁgzntaﬁm. %chu%eé hRpH to
tere and the

7. The ether layer was collecte "ltrate was
evapor at ed t g7dr §-68 grolt Qﬁ%bmﬂmt@'ab!adr@’tlmelmﬂﬁs ) ml) ceoleth te ri8°Q- he thispt o-

3- et hyl ben%ﬁ%}{s%rdﬁé%étﬁﬂ/?m\;eéer](g ur?c?tﬁgfand fhe reaction mixjure was sfied for 10

(5-Chl oro-3 enzofr ur an- ‘eny pyri KEramit-y
cont ai ni ng Smeltes offe- iescliapmidie mestafibwisk tor cine MrQOImtermﬂratu[B.@Bi gaand 3

15 chl oro- 6- z . | ' r
10 nL) was a %"@ﬁcﬁ%‘%gﬁﬁ n’ijiJ t@%r %ﬁa‘ﬂgo%%ﬁﬁérgpéa fﬁ I%B%B?E%E%H{]ﬁe r gazva% o]
m xt ure J@s added toeaﬂ}mt the g toeﬁp'ﬂreaeﬂ)etelafm'rwé}s twlecked, difes, fikered isod tme xt ur e
was quenched i '
col l ected an fWPL J‘?‘B S?aqu {H_%W?ésggo B%tgﬁ 23 V\?@A@h ?%’gr a@%ﬁp ?el uent :
hexanes: Et mé-m@hﬂbenmfmnéﬁéﬁ%&aﬁg);hl oro-3 20
nmet hyl - benzo . 134C.
Step C. 6- (SEgﬁa%r ggrl %@&ﬁ 3-one.
m xt ur e of 6céiiaiaimyd- daldror:ﬂemycbaph.e&-mdthm aenzbfwaﬂl (‘Ehmhﬁol pyd8 glaad Be (1.6
nmol , C d dj 0C for
2 hours. q?hg% P“P@aé:)ﬁ] B u%pk'f %?Zg%%\gg n@B%‘ {'sg‘yt 2&" %@3%&%’%@3” P%Wﬁ' @tTEH}V\at er
(10 nmL) was wadsaddatbpdtasdilme cadwindieq20 mmbltzmﬁ peand mengawﬂmntrmxtpreemqal tate
was col lecte fr m pr oduct,
6- ( 5- chl or o- g‘“ﬁ%‘?ﬁ‘ﬁ‘%ﬁt‘%ﬁ%ﬁgﬁ ??aégﬂ%ﬁ’ﬁ eo‘%éﬁ ﬁ”%‘%ﬁ%‘; ‘%@’73% 113
ng); np > 24660 (BtCBpriheﬁpreE}p{fhﬂedryeﬂcﬁv soditd descbklmim anditheZofid vhg pullified2- H-
ridazin-3- ONfy sl @l chromatography (eluent: hexanes:EtOAG::9:1) to obtain 6-(5-chloro-3-

20 methyl-benzofuran-2-sulfenyl}-pyridazine (93%, 2.87 g); mp 131°C - 134°C.

Step C: 6-(5-Chloro-3-methyl-benzpfuran-2-sulfenyl)-2-H-pyridazin-3-one. A

mixture of 6-(5-chloro-3-methyl-benzofuran-2-sulfenyl)-pyridazine (1.6 mmol, 500

mg), conc. HCI (1 mL), and dioxane (5 mL) was heated at 100°C for 2 hours. The

reaction mixture was cooled and evaporated fo dryness. Water (10 mL) was added
25  tothe residue, and the resulting white precipitate was collected and crystallized

from ethanol to obtain the desired product, 6-(5-chloro-3-methyl-benzofuran-2-

sulfenyl)-2-H-pyridazin-3-one (73%, 113 mg); mp > 240°C. |

Step D: 6-(5-Chloro-3-methyl-benzofuran-2-sulfonyl)-2-H-pyridazin-3-one. To a

mixture of 6-(5-chloro-3-methyl-benzofuran-2-sulfenyl)-2-H-pyridazin-3-one, and
30  acetic acid (30 mL) was added peracetic acid (33 mmol, 7.8 mL). The reaction

mixture was allowed to stir overnight and the precipitated solid was collected and

washed with H,O. The soiid was air dried and crystallized from methanol to give 6-

{



m xture of 6-(5-chl oro-3-nethyl -benzof uran- 2-sul fenyl ) -2-H pyri dazi n- 3- one,
and 30 acetic acid (30 nL) was added peracetic acid (331inPedtember®0068). The
reaction mxture was allowed to stir overnight and the precipitated solid
was col | ecwed2andos washed wi th H20. The solid was air dri eBCEEH2/00320
crystallized fromnethanol to give 6 21 S8ft enber 2005 WO 02/ 079198 -56
PCT/ | B0O2/ 00320

(5-chl or o- 3- net hyl - benzof ur an- 2- sul fonyl ) - 2H pyri dazi n- 3-one, (37% 1.81 g).
np 247C - 248C. Exanple 3 6- 5-Chloro-3-neth |-benzofuran-2-sulfon I -2H
ri dazi n- 3- one(Schigrap-methyl-haszptyrans2-sgtfanyl)@HopBidazinB-dneh (7261 1L81ag)- @psul f on
1- ridazine. pgBgtydggedithium (2.5 Min hexane, 1.2 nrnol, 0.48 nL) was
added dropwi se over 15 minutes to a solution of 5-chloro-2-nethyl
benzofuran (which was prepared as desdxaime3n J. Chem Soc., 1965,

Qral{ S | e 0 -780C To this was

744-777, 1.92 mol ' (oX

added 2- IIuorosulfoné 5 HB} : -'Pne-{}{_' honzonls ..M%—%@&Qﬂﬁ) and was 10
stirred fé wemm@léshﬂwm'ﬁm@mmm@g%m room
tenperature 1.ght e u th E nd H20 (10
n). The orggﬁ{'@ ggrh{l ?‘Q%X%Aﬁsq@&“ gpé}g %M@é@dﬁfﬁﬁwa 03%’}6 %/RiBUiep Fq rate
was evapor at eaisalgtiondf Groblem-2-metin Iaemzoalrm hchiwaR Prsared\d @éscrgsy iRyr | fied by

SLLca 0ol ORISR TR0 7kTy Yol TS RGN o () coted o 788, 1o ©

desi red produc

met hyl - benzofthis aas 2dded 2—ﬂmrb$uffpwi+4daémaej fy#idainel @2 vanol, Sgemgliiancﬁwas3 Met h
m Xt ure of -

| -b f

met ﬁ(r;)Z(; gb?g ngg&l 0‘%%@#%%“8@% WB?F@“@EA?WI‘I? CRPEItEAMe (0.5 mol ,
ﬁ62 rrg)T,h corh@npéﬁﬁiure(dvarmght aadmeﬂuqnemd(vathrﬁtmm rhegé@-x%i (15088, *ﬁ% t 2
ours. e wa orated to dryness. er
(10 m-) was Dg% GDO u%m[vgé @eqj%cgd @fﬁﬁfﬁa Fgglﬂafﬁtf%%wﬁ'ﬁﬂ’@ﬂﬁfﬁ?‘é& pitate was
col | ect eﬁ ?ndwewmutazmadrul‘d]?mdmt AR was @ gﬁﬁ&d&j llfcb%eﬂé?‘gb/rhélg ,gbﬁpuct

6- ( 3- net | Qne 9

24(70 Ere 24)éc 'Jfle"g’i%?@%ctﬁ%t?&bé ﬁf‘"ﬁﬁéﬁ% ‘%‘9 %1(%?!1@1’0 e
ri dazi n- 135onmeﬁﬁfl-semﬁﬁan—a-smw&pyﬁdazﬁrec(mtmmﬁ}ngpt h | -benzof uran-2-sul fon
| - ridazine &Eué L t hi um 5 in xane Smml%132rﬂ)vvas
added dropvms e pE st L

benzof ur an (wkﬂtmym5~qmlce@acmdhﬁ&>ailﬂ§foanbEQulfdﬂ; #pynéﬂ%ﬁi’é\ (OMmoI 1895,

744-777, 1.9 Bnmlnb F?él (1 r%L)) and J oxane (3 mrrll'))was heate% at 100°C for 2 hours. The
reaction mixture was cooled and evaporated to dryness. Water (10 mL) was added

20  tothe residue. The resulting yellow precipitate was collected and crystallized from
ethanol to obtain the desired product: 6-(3-methyl-benzofuran-2-sulfonyl)-2H-
pyridazin-3-one (73%, 113 mg); mp 247°C - 248°C.

Example 4
6-(5-Chloro-3-methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-cne

25  Step A: 3-Methoxy-6-(5-chloro-3-methyi-benzofuran-2-sulfonyl)-pyridazine. n-Butyl
lithium (2.5 M in hexane, 33 mmol, 13.2.mL) was added dropwise over 15 minutes fo
a solution of 5-chloro-2-methyl benzofuran (which was prepared as described in J.
Chem. Soc., 1965, 744-777, 1.92 mmol, 369 mg) in THF (30 mL) cooled to from
between -50°C to -35°C. This was transferred into a cold-jacketed addition funnel and

30 added drop-wise to a solution of 3-fluorosulfonyl-6-methoxypyridazine (30mmol, 5.76
g) in THF (30 mL) over 10 minutes. The reaction mixture was allowed to come to
room temperature, excess solvents were removed, and the residue was quenched

4



between -50C to -35C. This was transferred into a cold jacketed addition
funnel and 30 added drop-wi se to a solution of 21 September 2005
3-fiuorosul fonyl - 6-met hoxypyridazine (30nmml, 5.76 g) in THE (30 nL) over
10 m nut eswOoTR®79188Ccti on m xture was allowed to conme to rpOWIBERMpEPat ure,
excess solvents were renoved, and the red&fdue was quenched 21 Septenber
2005 WD 02/079198 -57 PCT/1B02/00320 with H20 (500 nli). The granul at ed
solid was filtered and air dried to.obtain 3- .
met hoxy- 6- (5 chl or o- 3- net hyl - benzof ur an- 2- sul f onyl ) - pyri dazine (75% 7.62
g). Step B: w@h H,0 (500 mL). The granulated solid was filtered and air dried to obtain 3-

T THAM R AR R Y R 0 one: 2

5 (22.2 mol Stép B: 69(5 Ohtove-3-rhéthyl{bensdfiranaheulfbne-@HepwilidkiPH)pyridsriheat ed at

ironese, et BRE AR o SR OR Al boR AR BB on AR 2 LB e
precipitage ym@s2 ﬁmhcblers g?l GaRe Hm r(s &%qu Arizaekdnaqso RiL) aae heited ebPi@ueg fbhe
or o-

d d d
o o 2202“51@%@? el I B AT conied e exaporeieddn dnpesiVaieu@dy) . 10

Exanpl e 5 6&?%&%%@@%%&:&@%& re"édnﬁyrdré&;mawﬁa@éwec@agnal tl e conpound
of Exanple 5 was pregare from benzof ur an anal ogous to the

met hod of Ex&piel prIRanchie o@iq;@n;elqe@re@@gqypte655~Pg|oro-3-m hyl-
6- (5- Met hoxyp&reirpbiadidféngii- ggada}sziha fidHe3-Bns (8% 6.4\¢). Li tl e conpound

of Exanple 6 was prepared fro nmet hoxy enzofuran in a nanner anal ogous
to, the ¥Wethod of Exanple 3. (28%; nExampebr23C. Exanple 7 -

- sul fonyl - 2H=pyri dazi n- 3 g ge,-,ziofmé,{lglsup Hozindflorddie title compound of
Exampl e 7 was prepared €nzo uran In a , manner anal ogous

to the net hobh&# '%ﬂ&ﬂt@dﬁ E{‘@BP)&5\M$§EF§B@BQ4{?P@ benzehig)) ia agmanner
6(5. 7- Di chl %&:&g@dﬁué%me%et%aae#éw ;é32hn%9 hip3Eosc31pene The title

conpound of Exariple 8 was prepared fromb di chl'or o- benzofuran in a 25
manner anal ogous to the met hod of Ex@fﬂﬂzp_ﬂ_ np 240C- 245C. Exanple 9 6-

5- Chl or ggbenzof ur an- 2558 s Roy-beRbofl kAR s ModiyBPRi-pyridazin-3-one

The title compound of Example 6 was prepared from 5-methoxybenzofuran in a

manner analogous to the method of Example 3. (28%); mp 222°C-223°C.

Example 7
6-(3,5-Dimethyl-benzofuran-2-sulfonyl}-2H-pyridazin-3-one

20  The title compound of Example 7 was prepared from 3,5-dimethylbenzofuran in a
manner analogous to the method of Example 3. (68%); mp 246°C-247°C.

Example 8
6-(5,7-Dichloro-benzofuran-2-sulfonyi}-2H-pyridazin-3-one

The title compound of Example 8 was prepared from 5,7-dichloro-benzofuran in a
25  manner analogous to the method of Example 3. mp 240°C-245°C.

Example 9
8-(5-Chloro-benzofuran-2-sulfonyl)-2H-pyridazin-3-one

The title compound of Example 9 was prepared from 5-chlorobenzofuran in a manner
analogous to the method of Example 5. (68%); mp 246-247°C.



The title conmpound of Exanple 9 was prepared from 5-chl orobenzofuran in a

manner anal ogous to the nethod of Exanple 5. (68%; np 24Fepidhiber 2205

Sept ember 2005 WD 02/ 079198 -58 PCT/ | BO2I 00320 Exanple 10

6- (4- Chl orO32mends/| - benzof uran. 2-sul fonyl)-2H pyri dazi n- BECOmo2phR0ti t] e
conpound of Exanple 10 was prepared from58- chl oro-3-nethyl benzofuran in a
manner anal ogous to the nethod of Exanple 5. (25% np 232C- 5 2330).

Exanpl e 11 6- Methyl - benzof uran-2-sul fonyl)-2H pyri dazi n-3-one Step A

3- Met hoxy- 6- ( 3- net hyl - benzof uran-2-su[fonyl )-p iidazine. A solution of 2-
bromo- 3-net hyl benzofuran (Helv. Chixarpled0 1948, 31, 78) (1.34 mmol, 283
mg) in 10 THE (5 t 25M|n
hexane, 1.47 mol, WM? 162908 bnzflitn B C ngr‘h:"(xture was
st| rred for 3be hﬂmcmmmmdd)ffxambhdn()owa$ pmpytedzfmmmwloye-ﬁyneﬂjﬂm ne (1.34

257 ny ded. The reactio S to room
terrperature é?)lﬁpm %ﬂ{n %W&nﬂﬂsangﬁgﬁy%g’ tth“é‘?%\% E%LV@Q nﬁ“@%ﬁ 10 n).
The organic psgechon was collected, dried, filtered 15 and the filtrate was
evaporated to dryness to obtain a brown oil, 3-nethoxy-6-(3-

met hyl - benzof ur an- 2- sul fonyl ) - pyri da=X@BRleddo, 212 ny). Step B:
- Met hyl - benzof ur an- 2- s gl qmathvi-beiddfWan-daaldhyi:-2PSuidAriRiaxdier € of the above

product (0. 7% % conc, L and_di oxane (3 nm) wa
heated at 10B€P ﬁ—%—é@ﬂ&ﬁl@ws Mkﬁﬂw | dﬁéﬁuﬁﬁfbpfgvapor at ed

to 20 drynesmﬁre-aaﬁ;b&iyrbe?az%w#ﬁr@rvoémﬁi Acférh#sﬁd% @'P%?gf 54 hieshi Resshd)iFa gel

chromat ography (el uent: EtQOAc: hexanes:
6- ( 3- met | - Dain Gomb) was coaled ﬁnomar@mrbwmtmm(?rﬁ Bt io hexdqr@l %47 eaneig).6 np

182C - 183C. 2- | f |

“OH 1 dai G S adied frcbwick. The IStSE iR s sifed Yol O iR S 0N

i odi ne (91. dluerasulfornB4 megl)owfmrndm (0434 niroely 2B ragEwéDaddedaiioe realion g) was
dded t THE

(50° 1) "and T 88 Sty Bomt i s @Berefi Blmifiront (R Uicletud D) "

room t enper dttPAe (A mbharht:0 SU mil) The trgahic portion wasstlentéd; idried filtsied added to

t .t h
oot §ontY r cHedas MRS BpbRRdid bhe Vi BB P bithun O, SRSy (ot e
methyl-benzofuran-2-sulfonyl)-pyridazine (52%, 212 mg).

Step B: 6-(3-Methyl-benzofuran-2-sulfonyl}-2H-pyridazin-3-one. A mixture of the
above product (0.73 mmol, 212 mg), conc. HCI (2 mL), and dioxane (3 mL) was
heated at 100°C for 2 hours. The reaction mixture was cooled and evaporated to
20  dryness to obtain a crude product, which was purified by silica gel chromatography
{eluent: EtOAc:hexanes::1:1), to obtain 6-(3-methyl-benzofuran-2-suifonyl)-2H-
pyridazin-3-one (31%, 65 mg); mp 182°C - 183°C.
Example 12
6-(5-Trifluoromethyl-3-methyl-benzofuran-2-sulfonvl)-2H-pyridazin-3-one
25  Step A: o,q.o-Trifluoro-o-iodo-p-cresol. A mixiure of iodine (91.6 mmol, 23.2 g) and

sodium bicarbonate (91.6 mmol, 7.7 g) was added to a solution of o, a,a-trifluoro-p-
cresol (83.3 mmol, 13.5 g) in THF (90 mL) and H,O (90 mL) and the reaction
mixture was allowed to stand at room temperature overnight. Sufficient thiourea
(5% solution} was added fo remove the excess iodine as indicated by the color

30 change of the reaction from deep viclet to brown. The reaction mixture was
extracted with ether (3X100 mL), the extract was dried, filtered and the filtrate was
concenirated to obtain a brown oil. This oil was distilled (bp 105°C at 44 mm Hg) to

{




extracted with ether (3X100 nmL), the extract was dried, filtered and the
filtrate was concentrated to obtain a brown oil. This @1lSeptsmisir2005! ed
(bp 105C at 44 mm Hg) to 21 Septenber 2005 WO 02/079198 -59 PCT/ 1B02/ 00320
obt ai n a, awa-tefordtpgior o- o-i odo-p-cresol (4.1 g, 75 % pure, edriBe€o32Nth the
starting a,a, a-trifiuorb-p-cresol). Ste9- B To a m xture of the above 75
% pure a,a,a-trifiuoro-o-iodo-p-cresol (4.1 g, 17 nmmol), potassium
carbonate (7.7 g), and DWVF (120 nlL) was added allyl 5 bromde (6.8 Q). .
After 3 hours the reaction m xture was poured into H20 (100 m -) and
extracted wi toRtan weyo-frifiiamgeo-iadp-p-qesoldd.har 75 %yrurenadmized With thedstarting ed,

filtered 8 & s concentrated to obtain a brown oil. ThIS oi |
was di Stl||e§h(%’g nﬁd&t bqu%s &/at 20 mm Hg) to obtain a mixture (3:1) of allyl
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guenched with € organi c portion was
col | ect ed, dfeﬂwratﬁﬂrﬁlob’@ﬁwta repetiaremixiure was eooied teroapoteatpecature, dr yness to

obt ai n a15”“ﬁ|%réHé’rgHﬁEﬂt¥éﬂé gvﬁs\ﬁﬁé BHE b %%t toj éé%%o%?rgé;&'i%:ﬁé QL aPhy

(el uent: hexanes: ta n
3- met hoxy- 6- puifieg bv FU@a aﬂ@mawgmhhwummwmm thami J-oegtly)-6pyri dazi ne

(35% 501 mOifudibn Elb&zoﬁ:rgﬁéya‘é TaPH?FE4'3%,7§oH¥‘g})h | - benzof uran-2-sulton |
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n-Butyl fithium (2.5 M in hexane, 4.2 mmol, 1.7 mL) was added dropwise over 15
20  minutes to a solution of 3-methyl-5-trifluoromethyl benzofuran (3.82 mmol, 765 mg)
in THF (10 mL) cooled to -78°C. To this was added 2-flucrosulfonyl-4-methoxy-
pyridazine (3.82 mmol, 734 mg) and stirred for 30 minutes. The reaction mixiure
was allowed to come to room temperature overnight and then quenched with EtOAc
(20 mL) and H,O (10 mL}. The organic portion was collected, dried, filtered and the
25 filirate was evaporated to dryness to obtain a crude product, which was purified by
silica gef chromatography (eluent: hexanes:EtOAc::3:1) to obtain the desired
product, 3-methoxy-6-(5-triﬂuoromethyi-3~methyl—benzofuran-z-suIfonyl)-pyridazine
{35%, 501 mg).
Step E: 8-(5-Trifluoromethyl-3-methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one. A
30  mixture of 3-methoxy-6-(5-trifluoromethyl-3-methyl-benzofuran-2-sulfonyl)-
pyridazine (1.34 mmol, 500 mg), conc. HCI (2 mL), and dioxane (4 mL) was heated

at 100°C for 2 hours. The reaction mixture was cooled and evaporated to dryness.

=y

Water (10 mL) was added to the residue. The resulting white solid was collected



pyridazine (1.34 nmol, 500 ng), conc. HCl (2 mL), and dioxane (4 m-) was

heated at 100C for 2 hours. The reaction m xture was codl 8eptemtec20®dor at ed
to dryness. Water (10 nL) was added to thQ residue. The resulting white
solid was ¥@ 02839188 21 Sept enber 2005 WO 02/ 079198 -60 PCTPCBIN200220 and
air dried to obtain the desired product: -8~ 5-trifl uoromnet hyl - 3- et hyl -
benzof uran- 2-sul fonyl ) - 2H pyri dazi n-3-one (56% 270 ny); np 244C- 245C.
Exanpl e 13 6- 5 Chl or o- 3- isopropyl benzof uran-2-sulfon 1 -2H ridazin-3-one
5 Step A 3- Q -6- 5-chloro-3-iso ro I-benzofuran-2-sulfon t - ridazine.
n- Butyl ||trﬁ'15'rﬁ'f(@e§ tWPP‘i@"h@ﬁé’ﬁé‘feChPI'G@Qﬁﬁz(S-tnﬂlu@Bmethy}-%caﬁhﬁdded dr opwi se

15 g whi ch
wes. pr epar ed o SQID 2 Bhigef e o, SAP R 2] 67 ol
715 ng) in THE (10 m-) cooled to - 7B@mi®@i8hi s was added
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was refl uxedmfr 2'9 F\‘gh? e reaction mixture was cooled to room

t enper at ur e, StepUBEBl(5-OhBra3-SRBAIF-BEnsofuriOlsufSHN 31 pRidatid-4.0id i at the

bottom of the
mixture of the above product (0.77 mmol, 283 mg), conc. HCI (1.5 mL), and

dioxane (3 mL) was heated at 100°C for 2 hours. The reaction was cooled and

20  evaporated fo dryness. The dried residue was triturated with water (10 mL), and
filtered to obtain the desired product, 6-(5-chloro-3-isopropyl-benzofuran-2-
sulfonyl)-2H-pyridazin-3-one. (79%, 215 mg); mp 211°C-212°C.

Example 14
8-(5-Fluoro-3-methyl-benzofuran-2-sulfony))-2H-pyridazin-3-one

25  Step A: (2-Acetyl-4-fluoro-phenoxy)-acstic acid. Chioroacetic acid (99.3 mmol, 9.4 g)
was added to a suspension of 5-fluoro-2-hydroxy acetophenone (33.1 mmol, 5.1 g)in
water (60 ml.) containing sodium hydroxide (165.4 mmol, 6.6 g) and the reaction

_mixture was refluxed for 3.5 hours. The reaction mixture was cooled to room

temperature, poured into a separatory funnel and the oily liquid at the bottom of the

30  funnel was discarded. The aqueous top layer was collected, cooled to 0°C and
acidified with conc. HCI. The white precipitate was collected, and air died. The dry

solid was crystallized from toluene to obtain (2-acetyl-4-fluoro-phenoxy)-acetic acid,
(57%, 4.3 g). ¢




30 funnel was discarded. The aqueous top | ayer was collected, cooled to OC
and acidified with conc. HCl. The white precipitate waicddftanbead008nd air
died. The dry solid was crystallized fromtoluene to obtain

(2- acet yl -wWofd2we9108 phenoxy) -acetic acid, (57% 4.3 g). C 2dr/Ssphesrper 2005
WO 02/ 079198 -61 PCTI | SQ2r 00320 Step B: 8Bl uor o- 3-net hyl benzof uran.
Anhydr ous sodi um acetate (139.3 mml, 11.4 ¢g) was added to a solution of
the title conpound of Exanple 14, Step A (3.24 mmol, 1.6 g) in acetic
anhydride (70 n1_ and heated for 3 hours at 110C After cooling, the
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Step D 6- Scobledin o7 ONTh thi whe BRI 'S Alordsteh| BmieRldiy-piiRBIna (37 One-

m xture of
3- met hoxy- 6-T%% Zdr@ a@i*ﬁ&lf@ﬂ/ior BRmipwigs.arhexesctiohaniyiile s altbmmidrte coRed rrrml

nour s The. (¢ ganri an o ure WL on St el hu U S P A ' °
dried resi dd’&&/\éb it) T8¢, Pgeia PRition Wastceleqtad) driey, fitered idithe fitrdte wao bt ai n
Lot ﬁ;: r ggr:ap iRl to dninbsd o e trude product vhich was pyifled by silica gel | ) 23oc
233C. Exa~r i amategraphy hjatuent ¥lexanes é)t%Ac :4:1) to obtain the desired product; 3-
6- Chl or o- 3- mmﬂmyencsnmratea;ﬁbtﬂy@%&&ﬂwnlz-gu%wﬂﬂ%a%n§. 295, 781 mg).
20 Step D: 6-(5-Fluoro-3-methyl-benzofuran-2-sulfonyh-2H-pyridazin-3-one. A mixture
of 3-methoxy-B-(5—ﬂuoro-3~methyl—benzofuran—2—sulfonyl)—pyridazine (2.4 mmol, 775
mg), conc. HCI (1.5 mL), and dioxane (3 ml.) was heated at 100°C for 2 hours. The
reaction mixture was cooled and evaporated to dryness. The dried residue was
triturated with water (10 mL.), and filtered to obtain the desired product, 6-(5-fluoro-
258  3-methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one (84%, 620 mg); mp 232°C-
233°C,

Example 18
6-{ 6—ChIoro-3~metth—benzofuran~2—suffonvl)~2H-Dvridazin—S-one

The title compound of Example 15 was prepared from 4-chloro-2-hydroxy
30  acetophenone in a manner analogous to the method of Example 14. mp >240°C.




The title conmpound of Exanple 15 was prepared from 4-chl oro-2-hydroxy 30
acet ophenone in a manner anal ogous to the method of Exargdl$epiember208240C. t
21 Septenber 2005 WO 02/079198 -62 PCTI I BO2/ 00320 Exanple 16 6- 3-H dro

- benzof ur aWo228td1PHN 1- 2H ri dazi n-3-one Step A 3- Met hM.- BETRBR/0GH20
-benzofuran-2-sulfon | - ridazine, n-Buty#2-lithium (12 mol, 4.7 nl-) was
added dropwi se to a solution of diisopropyl amne (12 mmol, 5 1.7 m_) in
THE (5 nmL) at -78C. After 10 minutes, a solution of 3- coumar anone (10 mol ,
1.92 g) in THE (10 nL) was added. The tenperature was maintained at -78C
and stirred for 10 minutes. To this wasExaeRel18 sol ution of
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ri dazi n- 3- ortenzﬁfufEImeZ—Sutlfdn@l)-pmﬁu.mm é2zag)l € 17 was prepared fromfrom

5-chl or o- 3- n_p ace of 3-c rrarnone I n a manner anal ogous to
t he net hod gﬁgéxﬁ 2H-f3 w-ane. A mixiure of 3-

6- ( 5- Chl16r o-rﬂethax;hw(s-hmmy-bemfdmngsaﬁmyt)i@ﬂdézm@l(h 7'rhiA8iZ BSD AP 2B,
HCI (2 mL), and dioxane (10 mL) was heated at 100°C for 2 hours. The reaction
mixture was cooled and evaporated to dryness. The dried residue was extracted
with EtOAC (2X20 mL). The extract was dried, ﬁlteréd, and the filtrate was
evaporated to a residue, which was purified by silica gel chromatography (eluent:

20 EtOAc:n-hexanes::3:1), triturated with water (10 mL), and filtered fo obtain the
desired product: 8-(3-hydroxy-benzofuran-2-sulfonyl)-2H-pyridazin-3-one (35%,
284 mg); mp 186°C-189°C.

Example 17
6-(5-Chioro-3-hydroxy-benzofuran-2-sutfonyl)-2H-pyridazin-3-one

25  The title compound of Example 17 was prepared from from 5-chloro-3-comaranone
in place of 3-comaranone in a manner analogous to the method of Example 16.
(22%); mp > 240°C.

Example 18
6-(5-Chloro-3-methyl-benzothiophene-2-sulfonyl)-2H-pyridazin-3-one

30 Sfep A: 3-Methoxv~6-(5-chIoro—S-metth-benzothiophene—z-sulfonvl)~Dvridazine. n-
Butyl lithium (2.5 M in hexane, 2.1 mmof, 0.84 mL) was added dropwise over 15
minutes to a solution of 5-chloro-3-methyl benzothiophene (1.91 mmol, 348 mg,
which was prepared as described in J. Chem. Scc., 1965, 774-777), in THF (6 mL)




30 Step A: 3-Metho -6- 5-chloro-3-neth |-benzothio hene -2-sulfon | -
ridazine. n- Butyl lithium (2.5 Min hexane, 2.1 mmol, @18%ep@mbengd95added
dropwi se over 15 mnutes to a solution of 5-chloro-3-nethyl benzothi ophene
(1.91 mMmolwo3287¢g whi ch was prepared as described in J. PCH&BN/OGI0. ,

1965, 774-777), in THE (6 nL) 21 Septenb@d 2005 -63 PCT/ | B02/ 00320 cool ed
to -78C. To this was added 2-fluorosul fonyl -4-nmethoxy-pyridazine (1.91
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was prepagsedpns Qﬁpgsm@p_ggo(jaenzofuran in a manner anal ogous to the nethod
of Exanple 3. ge 65% ; np >220C. Exanple 22 6
- (3- (4- Fl uor ophenyl | - benzof ur an- 2- net&@@m9lg t9hny| ) - 2H pyri dazi n- 3- one

8-(5-Methyl-benzothiophene-2-sulfonyl)-2H-pvridazin-3-one
The title compound of Example 19 was prepared from 5-methyl-benzothiophene in
a manner analogous to the method of Example 18 (mp 240°C-242°C).
20 Example 20
6-(Benzothiophene-2-sulfony!)-2H-pyridazin-3-one
The title compound of Example 20 was prepared from benzothiophene in a manner
analogous to the method of Example 18. mp 209°C-210°C.
Example 21
25 6-(3-Phenyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one
The title compound of Example 21 was prepared from 3-phenyl-benzofuran in a
manner analogous to the method of Example 3. (65%); mp >220°C. |

Example 22
6-(3-[4-Fluorophenyll-benzofuran-2-methylsulfonyl)-2H-pyridazin-3-one

30  The title compound of Example 22 was prepared from 4-fluorophenyl-benzofuran in
a manner analogous to the method of Example 3. mp >240°C.



30 The title conpound of Exanple 22 was prepared from

4-f |l uor ophenyl - benzofuran in a manner anal ogous to the 2teSdpmembér ZBRE&NDI e
3. nmp >240C. 4 21 Septenber 2005 WD 021079198 -64 PCT/|S02/ 00320 Exanple 23
6- Thi eno(®03blopaars di ne_2- sul fonyl ) - 2H pyri dazi n- 3- one St epCHIBRAMEONO
-6-thieno 2 3b ridine-2-sulfon | - ridazi-6&. n-Butyl lithium (2.5 Min
hexane, 2.44 mmol, 0.97 nL) was added dropw se over 15 mnutes to a

sol ution of thieno[2, 3b]pyridine (2.22 mmvl, 300 ng, which was prepared
according to International Patent Appli cat i on Publication Nunmber WO

005910), in THE (6 mM-) cooled to -7 2Bhi s was added
2-fluorosul fonyl - 4- net Wbﬁﬁﬁ'%%}rlaﬁle@-saﬁonvW-mvr‘cllajﬁn@3 nd stirred for
30 minutes. The reactlon mxture vvas ari ovvea (,one [0 uuumtenperature

over ni ght and>teRd¥% SMel ] Dap tdamﬁeHﬂ-Bu(ylﬁlhlm The
organi ¢ port r rat o
evgpolrat gd tgggrmglgﬁb%e%%fg@nﬁad%m&é\n@%%@@%%&ﬁagﬁvﬁa‘t qg 8@ by

silica geP @siubiparbijiens?sriridieat(2. 22tranol) 30®mgbwhich utahepremm actopding uct

2o B i iRkl PARVAS AR PP IO fox, %%anw Y o
P Lher phoxpEaRC o Bl B m'”]W“ﬂe'd@ﬂ”m‘"fﬁw)mﬁ%f’“’dmm‘“eﬁ?ﬁSFEXane
(312) vas e 488ima) iy teTBY 30 AR e TR AR AR oot od
and evapor at édmedo mw:mmmerammve(rﬁ@-nt amH-ﬂ)ervmnaﬁEtBﬁrtﬁ Et@ﬁ@(ﬁO&ﬁL)CBm, and
oxt 1 not olF i PROGHEY ThelBderi Seitinh ReR Sblittads dfer Dleted andane i lectasy

dri _e]g_, filteeeapasatad fhdryhédstio abtaina srizleapoduat, ehidhovas mﬁlbdlbg,sum@ yeh Wals
i enol 2. SoEioRidiEby SRR S HABRbRER e Bsiros mpdict Sasihen oy : T

225C- 230C. Ehanﬁ?ébmadmsz@sulfw)amgdzzﬁib (24‘3@,ITBErﬁgﬁU| fon I -2H

ridazin-3- ong pghound o 3a _was prepared from
f urano[ 2, 3b] py;g]g - iridhc] '~"-’ vl Sumbfureehdpl e 23.

Exanpl e T8 2meﬂ10@(-6-(ﬂhleﬁwotﬂ Bb]piyrlnhner Mamnw p}n@e\ﬂlrfeo Without ThifthErDuAfication,

ri di n4-one
(0.54 mmol, 166 mg), conc. HCI (1 mL), and dioxane (3 mL) was heated at 100°C
for 2 hours. The reaction mixture was cobled and évaporated to dryness. Water {10
mL) was added to the residue, and sufficient solid NaHCO, was added to adjust the
pH 1o 6. It was then extracted with CHCls (2X20 mL), and the CHCJ; layer was

20 collected, dried, filtered and the filtrate was evaporated to a residue, which was ]

purified by silica gel chromatography (eluent: E{CAc:MeOH::9:1) to vield 6-
(thieno[2,3b]pyridine-2-sulfonyl)-2H-pyridazin-3-one: (29%, 30 mg); mp 225°C-
230°C.

Example 23a
25 _ 6-(Furano[2 3blpyridine-2-suffonyl}-2H-pyridazin-3-one

The title compound of Example 23a was prepared from furano[2,3b]pyridine in a
manner analogous to the method of Example 23,
Examglé 24
2-(6-Oxo-1,6-dihydro-pyridazine-3-sulfony)-5H-furo[3.2-clpyridin-4-one
30  Step A: 3-Methoxy-6-(thienof2, 3blpyridine-4-chloro-2-sulfonyl)-pyridazine, The title
compound of Example 24, Step A was prepared from 4-chloro-thieno[2,3b]pyridine
{which was prepared according to the method described in International Patent

{



30 Step A: 3-Metho -6-thieno 2 3b ridine-4-chloro-2-sulfon | - ridazine.

- The title conpound of Exanple 24, Step A was prepared fZiddeptember 2005
4-chl oro-thieno[ 2, 3b] pyridine (which was prepared according to the nethod
descri bed wp obitRsgat i onal Patent c 21 Septenber 2005 WO OpéPyighB8s20 65
PCT/ 1 B02/ 00320 Application Publication Ngser WO00/59510) in a manner

anal ogous to the nethod of Exanple 23. Step B. 2- 6-Oxo-1 6-di h dro-

ri dazine-3-sulfon | -5Hfuro 3.2-c ddb-4-one. A m xture of

3- et hoxy- 6- (t hi eno[ 2, 3b] pyri di ne-4-chl oro-2-sul fonyl)-pyridazine (0.51 5
mmol , 157 ng;‘Ppﬁr-@ﬁ@!eﬁublh:a&m GhbgrBNVAI00J59810) i iagn&iter Hddibgokas thieat ed at

100C overnig i m xture was cool ed and evaporated to dryness.
Water (10 nﬁhéﬁnﬁ%‘g@gﬁf% the residue and the precipitated solid was
Ox

orsest g L oW Br2En et Giihdro yitdmec SR PR TR Aridha-6R8°R | P
ot oy Eaaopirudid of S.th e LRl So 3 e b - S iirar Sulfeey Wb Giauine 4055

- chl oimal, ' f
4- chl or ophenoimal n5THAgY éndehirated HTI (4 RD) @z&ﬁdm@na @%zg{ggﬂg%@#mﬁ 06_ .

crushed i odi ne é\'?ﬁtri. mmol . 20, g) and sodium bic
g). The reac?{SWaRt The reactipnmidire wag copled soeheveraraied 40 drypess fVategtid, t hen
quenched wi tinLpwhb$ bédearth tfdpeSRIdb B thd %Hﬂpft?t[e@séﬂ\b’éé ﬁﬂe&t@ §¢ iEHJré;i the

et to Irght yeFIonan

col or of the reg%_ n mxture fromdeep vio
extract ed wi'f @ le conpouncef) Exaninle 24.{88%)aprP27&E. col | ect ed, washed with

H2O, and the washed et her |ayer wasﬁg%d.@g,zsfi ltered and the filtrate was
evaporatﬁdtoa crude product, whic rified by distillation to
obtai n 49%hl or o- 2- i 8d&Chlaserdte phzofurangrsutiopyl FAG-p8adazirkB-o6eep B:

EQrdtethy 0%
O e e e L LT L
was added @ngi P saki) avas(atided ammisture of Busheddoding (F&.7 maedl, 20g) gt ur e was
20 (100 i oot e, LT il 2B g Mot o AR s St
col | ected, dPMBRrature pyasnight, tren mncigad With sufficient\595 sediarn dhiesekitd soletishai n
5 Onl or 02 3. & i Hscedinte uR TeAGlon e from o oI RN yelora D o1 ot y1
phenol (1. 5egraciedwithatiey (220@imih The bthenlayer(vids Gllovtod, wadshdd ith 1,0Ji um
; or mevﬁ : (1 gaﬁé tmésheé%%é?‘i‘&ye'rﬁaé Whi¥d, MEFEUAThE Rble it dviparated g L ° 9)

crude product, which was purified by distillation to obtain 4-chloro-2-iodo phenol

(7%, 1.3 g); mp 79°C-82°C.

20  Step B: 4-Chloro-2-iodo Q-crotyl phenol. To a mixture of 4-chloro-2-iodo phenol

(6.11 mmol, 1.3 g) in DMF (40 mL) and potassium carbonate (10 mmol, 1.4 g) was

added crotyl bromide (10.2 mmol, 1.6 g) and the reaction mixture was stirred at

room temperature for one hour. The reaction was quenched with H,O (100 mL) and

extracted with EtOAc (2X50 mL). The EtOAc layer was collected, dried, filtered and

25  the filtrate was evaporated to obtain 4-chloro-2-iodo O-crotyl phenol (94%, 1.5 g).

Step C: 5-Chloro-3-ethyl-benzofuran. To a mixture of 4-chloro-2-iodo O-crotyt

phenol (1.5 g, 4.86 mmol), sodium carbonate {12.2 mmol, 1.3 g), sodium formate

(4.86 mmol, 330 mg), n-butyl ammonium chioride (5.34 mmol, 1.5 g) and DMF (10

mL) was added palladium di-acetate (0.24 mmol, 55 mg). The reaction was heated

30 at 80°C and maintained at that temperature overnight. After bringing the reaction to

room temperature, the mixture was filtered. The filirate was dried and evaporated to
give a crude product, which was purified by silica gel chromatography (eluent:
hexanes) to obtain 5-chloro-3-ethyl-benzofuran as a dlear oil (60%, 530 mg).



m-) was added pal I ad| um d| acetate (0 24 rrrml 55 ng). The reaction was
heated 30 at 80C and nmi ntai ned at that terrperature ov erai Sgptemiddri2605
bringing the reaction to roomtenperature, the mxture was filtered. The
filtrate ve® odiofeaes and evaporated to give a crude product pcwiBoeko3eas
purified by silica gel chromatography (elggent: hexanes) to obtain

5-chl oro-3-et hyl -benzofuran as a clear oil (60% 530 ng). 21 Septenber 2005
WO 02/ 079198 PCTI | BO2/ 00320 -66 Step D: 3-Metho -6- 5-Chloro-3-eth

| - benzofuran-2-suifon ! - ridazine. n-Butyl Ilithium (2.5 Min hexane, 3.2
nol, 1.3 rrLBtamB aaaadom@mm@owahw-b'énmfmh@suwoﬂ| ablihk ABaH

5- chI or o- 3- e&t cooled to

-78C. To thi P%%@@Li??‘g"‘%(ér m%@mﬁhwae@wﬁwﬁeawﬂé npipute® 5 ol ,

553 ng) and td@sslaier omcmbpeslémymﬁzémrarnr(g@sfrﬁrhoﬁgzﬁrrﬁ@ztrﬁﬁ-lr Ly eaction
m xture was allowed _to cone to roomtenperature overni ght and then quenched

with EtOac (Serled o iﬁoc%h(%amdﬂed?rf&romsg@ny&%@ethmwmdgzmﬁa &t ed,
dried, fgltgmed, ﬁﬂn@f‘@nd ihbtréélsth@n %ﬁur@‘tfb@%@nﬁ%@%ﬁ% lﬂirnﬁté §Sthd RaBhai n a
crude product, which -was purif i11ca gel ro ography (el uent:
hexanes: Et OABWXtUre Wyag dlowsfw ﬁﬁrmetq ﬂﬁende@peretprp owernight and then quenched

3-nmeth 6- 35% 352
ng;m St?)e%/ E: GvﬁhEttbRé oro gﬁg‘{ﬁkﬁﬂggﬁ o urar“lﬁgi yﬁﬁs}%ﬁ?ﬁpyr agl n- ?3 one.

A i xture Oflltered and the filtrate was evaporated to dryness to obtam a crude product, which

3- met hoxy- 6- s Wlﬂerdcby%llﬁ?a?é'l cﬁ@ﬂéﬁ%@gﬁ%@ueﬁﬂj E&QMQCF{%J galﬁrg'@nt alfh thout

further urification conc and di oxane

(3 ) 1‘5’9@@&'{%!3@@“&*0@@@’@%3(23 -(orivaso-3Fibylheazafuran-Irsutionyle was cool ed

and evapor at gghdkfne yge@m&t er (10 nm) was added to the residue and the
6-

resulting solid,
chl or o- 3- et Iﬁﬂeptﬁé Rlagined-onen é roiaturect ed.

46% 155 ‘
( -i rr? dazorl, aI p rl %Q’S-%i'\ %ITEEWQ%QC%tforry!)spy(gsrdazm%tvgtho%\t furtagr
I m dazof 1, zwnﬁyatmb r(é-oé TBI'LﬂDIf 893/ mp). TonetH@Xy.5pyk), dod dneana*(3l3dt)ymasl i t hi um

Soi it onfoof TRt for 2l ralSadth b Ol Bty el £ 01 B

to -78C. To drimesswaater{d@enl)3vabiaddedouhé ws}dueﬁamﬁheoeeu{tm}grsontaﬂ-(ﬁeh( 5 mol ,
960 d f
Feact Lon m e SRR SRV OR SISl wlf s lette g i e,

t hen quenchedghirpt2ErO&I0tRQ0 nl) and H20 (10 nl). The organi c portlon was
collected, dried, filtered and the Eltrgt Ewas evaporated to dryness to

obtain a crude product, which was p y silica gel chromatography
20 6-(Imidazol1,2alpyridine-3-sulfonvl)-2H-pyridazin-3-one

Step A: 6-{Imidazol1,2alpyriding-3-sulfony})-3-methoxy-pyridazine. n-Butyl lithium

(2.5 M in hexane, 5 mmol, 2 mL) was added dropwise over 15 minutes to a solution of
[1,2a)imidazopyridine (5 mmol, 590 mg) in THF (10 mL) cooled fo -78°C. To this was
added 3-fluorosulfonyl-6-methoxy-pyridazine (5 mmol, 960 mg) and the reaction
25 mixture was stirred for 30 minutes. The reaction mixture was allowed to come to room
temperature overnight and then quenched with EtOAc (20 mL) and H,O (10 mL). The
organic portion was collected, dried, fiftered and the filtrate was evaporated to
dryness to obtain a crude product, which was purified by silica gel chromatography
(eluent: EtOAC) to obtain the desired product: 6~(imidazo[1,2a]pyridine-3-sulfonyl)-3-
30  methoxy-pyridazine (8%, 121 mg).
Step B: 6-(Imidazo[1,2alpyridine-3-sulfonyl)-2H-pyridazin-3-one. A mixture of 6-
(imidazo[1,2a]pyridine-3-sulfonyf)-3-methoxy-pyridazine (0.341 mmol, 100 mg),
conc. HCI (0.5 mL) and dioxane {5 mL) was heated at 100°C for two hours. The




(eluent: EtOAc) to obtain the desired product:
6- (i m dazojl, 2a] pyri di ne-3-sul fonyl)-3- 30 net hoxy- pyri dazSeptertB&620081 ny) .
Step B: 6- Imdazo 1 2a ridine-3-sulfon i -2H (dazin.-3-one. A mxture of
6- (i m dazelzdadipyri di ne- 3- suf f onyl ) - 3- net hoxy- pyri dazi nep¢Dm®4H03m00! , 100
mg), conc. HC (0.5 mL) and dioxane c(5-%-) was heated at 100C for two
hours. The 21 Septenber 2005 WO 02/ 079198 -67 PCT/1B02/ 00320 reaction

m xture was cool ed and evaporated to dryness. Water (10 mt.) was added to

the residue, th EH adjusted to 7 and the resulting. solid, 6-
(i mi dazof, 26{)‘3%5'(3 |"H€* 2 Wat Fentigd gndavapgretedae idnresenkatenéld) roio) wascadedd( 72%

I, D St iy 2 0o

A "3-Met ho g Ozggélsul fonyl i ndol e-

lithium (2. SKsae Ry iding- %Swfﬁw!) 2tﬂ-r3'nd@z)mﬁmeawaedolt¢ctepvm% 67 eng)l5
mnutes to amped4gecon of N-sul fonyl phenyl indole (2.88 mml, 520 ng) in
tetrahydrofuran (8 m-) 10 cooled to -78C. To this was added

2-fl uorosélfonyl 4- et hoxypyrlda2| neﬂz@z@le_ , 1.0 g) and stirred for 30
m nutes. The reaction m xtuge rre to_roomtenperature
overni ght and then quenched™W 5.; DyTida ard—H20(10 nl). The
organi ¢ port @ﬁPﬁhﬂiﬂb@mrﬁ(ﬁﬁbhemﬂadfdnvhhdblbé?adfoaﬂ(ﬂpwtﬁzﬁe|ﬂEtﬁylﬁﬂmﬁ

evaporated t rude s urified b
si | Pca gel ?Sﬁg'ﬁt?ﬁrra o@??qﬁ'% é?u@ﬂtwast%gﬁﬂg@pﬂ'ﬁ‘&“e’? '"Ltq%s’@kﬂal n %/he
?23 |/r eg 6pr ode@utiorgof M@vlmmherqwmuema 88 whrheiny20 ﬁ@(})lnlﬁeﬂal’ﬁ}dlﬁdf&ab{ k8 rrqr i dazi ne
0 oeyl t ri dazi ne
sol u(':|0n¥o1Erg ésc()) u%p%%%%owﬁ%ﬁ%yﬂ‘?ﬁééa H?@sﬁ]fﬂ Liﬂ%@%‘l‘%ﬁ%dﬁz‘ﬁ%fﬁ}anol (8 m )
wa;s haddegl ? mo‘laht‘ll ®g) afd Sirred fgr 30 minutes, The reia)ctlon mixture was azlc:JLweBd to corrfe 850
met hox ndo ri dazine :
ng) an é 20 "t\% ‘?’@ﬁ%@ﬁ&{?ﬁ\%&"%’f‘lgww 'E%’F qﬂﬁ%/ql?ﬁﬁ%@@oﬁ‘ﬁ@(}'@bmn%@{m ure
was quenchednly. fThe d@lc( AdHion whs eclilldct@lﬁcar%d( Aikerdd hnd %&Jt@r@&% | ayer was
col | ect ed, d‘{\)ﬂﬁgr téd (gmd an@ iltrate was evaporated to obtain
2- et hoxy- 6 HE 3P a'BﬁW%F‘zPWQ“C‘(WQI%W@&@UH&)d byslise g&l  6-
| ndol e- %uldmmh&g@ﬁhﬂeiudﬁzhmﬁesﬁﬂ%&“?mlﬁéﬁt&m%e aeéiﬁagﬁgﬂﬁcﬁ 3l indole- 25

2-sul f | 1 d di
(i) i LRGN eo Rl Y RORrYA pyigasiom B0tk BOTmaUr o vas cool e
and evaporat%dpﬁi_w@&ﬂ@w FeeAsbiten bhSodif hilg and the

resulting (186 mmol, 428 mg) dissolved in methanol (8 mL.) was added a solution of 3-
methoxy—G—(N—phenylsulfonylindole—Z—squonyI)~pyr§dazine (1.86 mmol, 850 mg) and
20 the reaction was stirred for 10 minutes. The reaction mixture was quenched with
H,0 (10 mL) and CHCl, (25 mL), The CHCJ, layer was collected, dried, filttered, and
the filtrate was evaporated to obtain 2-methoxy-6-(indole-2-sulfonyl)-pyridazine
(82%, 440 mg).
Step C: 6-(Indole-2-suifonyi}-2H-pyridazin-3-one. A mixiure of 2-methoxy-6-~(indole-
25  2-sulfonyl)-pyridazine {1.03 mmol, 300 mg), conc. HCI (1 mL), and dioxane (6 mL)
was heated at 100°C for two hours. The reaction mixture was cooled and
evaporated to dryness. Water (10 mL) was added to the residue and the résulting
solid was triturated with methanol (2 mL) to yield 8-(indole-2-sulfonyl)-2H-pyridazin-
3-one (37%, 106 mg); mp 248°C-249°C,
30 Example 28
6-~(6-Chloro-indole-2-sulfonyi)-2H-pyridazin-3-one
The title compound of Example 28 was prepared from B-chioro-N-p-tolylsulfonyl
indole in a manner analogous to the method of Example 27. (85%); mp > 250°C.




solid was triturated with nethanol (2 m-) to yield

6- (i ndol e- 2-sul fonyl)-2H pyri dazin- 3-one (37% 106 ny) ;21PeRdBLRr200€. 30
Exanpl e 28 6- 6-Chloro-indole-2-sulfon | -2H ridazin-3-one The title
conpound oWomR&RpPE 28 was prepared from 6-chl oro- N-p-t ol yPeEDIBIW09328 | ndol e
in a manner anal ogous to the method of Exmple 27. (95%; np > 250C.
Exanpl e 29 6- 5-Metho -indole-2-sulfon | -2H ridazin-3-one The title
compound of Exanple 29 was prepared from 5-net hoxy- N p-tolylsul fonyl

i ndol e in a manner anal ogous to the nethod of Exanple 27. (63%; np > 250C
5 Exanpl e 30 6- 5-Chl oro-indol e-2- sullample 22H ri dazi n-3-one The title
corrpound of Exanple 30 wag - , , hé’l sul fonyl indole

in a manner anal ogous to ' Fe np > 250C.
Exanpl e 31 14D Siiﬂ%cwm@wmfrﬁa@m@-?%ws mﬁvar)edinenpmerﬂmaym~3-tojylwlfbh§l title

d of | dol
5 manner Suslana eyt anBohR Bind ol ot Fhhe bl mp h A, 1" ©
Exanple 32 6- 5 6-Meth | enedi o -i ndolEatpis Cfon | -2H ridazin-3-one 15 The

title conpound of Exanpl i A froms e h Iened| oxy- N- p-
tolyl sul fonyl indole in %"é@é ol % o 9 €of Exanpl e 27.

(679 . Exan‘ﬂih%tlt%cmpfﬁm'ﬂ dbiExhinplec3t waoprepares rofrofvghidra2iitpeiylyisdifariyn - 3- one
The titl
57 i chior o RE St AR acts 1 ERBS oF Exrrvilfiaz, (649 R8RS, ¢ ne

nmet hod of Exanple 27. (80%; np > 25@ampled@npl e 34 647-Chl oro-indol e
, 2- sul fom/l) 2H- pvri dazi n;3 e of Exarrpl e 34 was
prepar ed Trom 7-chl or o- N* Rafiner anal ogous to

O I
t he method ofheHitenguinepdind of Eﬁéﬁnplerm v%a)ra@@ froﬂfﬁ-ﬁa@mN ﬁ-taﬁs@ron i
Ecanpl e 36 WIS LA TREger Fi %oueﬁ&ﬁpan%ﬁé%”é@%ﬁmii‘ﬁemﬁmazEB%Eﬂe?f
anal ogous to the nethod of Exanple 2Exafile?240C. Exanple 36
8-(5,6-Methylenedioxy-indole-2-sulfonyl)-2H-pyridazin-3-one
15 The title compound of Example 32 was prepared from 5,6-methylenedioxy-N-p-
tolylsulfonyl indole in a manner analogous to the method of Example 27. (67%).
Example 33
6-(5,7-Dichloro-indole-2-sulfonyl)-2H-pyridazin-3-one
The title compound of Example 33 was prepared from 5 7-d|chtoro~N-p-toinsulfonyl
20 Indole in a manner analogous to the method of Example 27. {80%); mp > 250°C,
Example 34
6-(7-Chloro-indole-2-sulfonyl)-2H-pyridazin-3-one
The title compound of Example 34 was prepared from 7-chloro-N-p-tolylsulfonyl _
indole in a manner analogous to the method of Example 27. (76%); mp 248-250°C.

25 Example 35
6—(5-Chloro-S-Dh_eny!-z-suIfonyﬂ~2H-pvridazin—3-one

The title compound of Example 35 was prepared from 5-chloro-3-phenyl-
benzofuran in a manner analogous to the method of Example 27. mp >240°C.
Example 36
30 6-(3-Chloro-indole-2-sutfonyl}-2H-pyridazin-3-one
Step A: 3-Methoxy-6-(3-chloro-indole-2-sulfenyl)-pyridazine. A mixture of 3-
methoxy-6-(indole-2-sulfenyl)-pyridazine) (2.92 mmol, 750 mg), N-chloro-
succinimide (2.92 mmol, 390 mg) and methanol (15 mL) was stirred overnight at




30 U3-Chl oro-indol e-2-sul fonvl)-2H pvridazin-3-one Step A. 3-Metho -6-
3-chioro-indole-2-sulfon | - ridazine. A mxture of 3- 21 September2005

met hoxy- 6- (i ndol e- 2-sul fenyl ) -pyridazine) (2.92 mmol, 750 ng), N-chloro-
succi ni m deo@E20®29smol , 390 ny) and nethanol (15 nml-) was BCTAB@OXWer ni ght
at 21 Septenber 2005 -69 PCT/1B02/ 00320 r@Bm t enperature. Excess nethanol
was renoved and the residue was extracted wth EtQAc (3X10 nlL). The Et QAc
extract was collected, dried, filtered and evaporated to dryness to obtain
a residue, which was purlfled by silica gel chromatography (eluent:
hexanes: Et QA¢eom 1€9ﬂ@mm Jixekss Betnendiovasrémpgedandthe rés:due was extracted

I ndol e- 2- sul
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CHCf 3 | ay8r mgleczysulmadbymdammﬂ%ﬁeﬁim)th 2N NaOH (2X5 m_) The washed
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the residue wag %é 7 AL GRS, gazine, A ?lérﬁﬁ‘? CHCI 3) to
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go(gx chl Ior OBdeFbrédsddeug}albn)aiaﬁomned@anmr%r@@ﬂué% unﬂ&ﬁby@ﬁoagép 250C.

n_ -

3- Met ﬁgp - 2_ {Lg'é’ﬁ%ﬁ%&&%@%’%sﬁﬁg&m yuﬁgﬁprﬂ?tﬁa@g g%ﬁ@@sms&ﬁg&sqﬂpﬂm um (1.3

Min hexane, pysidaginenol , 4 n-) was added dropw se to a soI ution of
N-benzyl - 5- rorIg d . at -78C. After 15
mnutes, 2 2 AZ“'MH‘EﬁO Bosthay- was

added antb t he(3- ct&mtmdnlemsmmﬁﬁ)-mﬁiashe (a sﬂﬁrﬁm #f mgyﬂébﬁé HCI E?n‘fL?aCt I on
m xture was aII lﬁtmeto roomter’rPe ature overnlg was t hen

quenched wi t3d %eé@ Was Naated 81 A00Ghior2)houns I hereagtion "pjﬁﬂ'tel\@as was
col l ected, diookd, anﬁlévtap@%@bcﬁt@%?ﬁ%%sfTHéd@H%ss&@ém@!%ﬂGfa@’éa@ﬁﬂ{\ﬂat@f Higess to

obtain a cr UdIS gnc? P I'tjered to otham (%A%S-chloro-mdoleqz tQL/JIfonyll)-zl-l-p},rmiazm-3-om=,- (99%,

108 mg); mp 250°C.

20 Example 37

8-(N-Benzylindole-5-sulfonyl)-2H-pyridazin-3-one

Step A: 3-Methoxy-6-(N-benzylindole-5-sulfonyl)-2H-pyridazine. sec-Buty! lithium
(1.3 Min hexane, 5.25 mmol, 4 mL) was added dropwise to a solution of N-benzyl-
S-bromo indole (3.5 mmol, 1.0 g) in THF (5 mL) at -78°C. After 15 minutes, 2-

25  fiuorosutfonyi-4-methoxy-pyridazine (4.2 mmol, 808 mg) was added and the
reaction mixture was stirred for 30 minutes. The reaction mixture was allowed to
come to room temperature overnight and was then quenched with EtOAc (20 mL.)
and H20 (10 mL). The organic portion was collected, dried, filtered and the filtrate
was evaporated to dryness to obtain a crude product, which was purified by silica

30  gel chromatography (eluent: hexanes:EtOAc::7:1) to obfain the desired product: 3-
methoxy-S-(N—b_enzyIindoIe—5-suifonyl)-zH-pyridazine (19%, 258 mg).
Step B: 6-(N-Benzylindole-5-sulfonyl}-2H-pyridazin-3-one. A mixture of 3-methoxy-
6-(N-benzylindole-5-sulfonyl)-2H-pyridazine (0.64 mmol, 245 mg), conc. HCI (0.5




30 gel chromat ography (eluent: hexanes:EtOAc::7:1) to obtain the desired
product: 3- nethoxy-6- (N benzylindol e-5-sul fonyl) - 2H pyrdid3epterebdr89% 258
ng). Step B. 6- N-Ben |indole-5-sulfon | -2H ridazin-3-one. A mxture of
3- met hoxy-w6-oerdaenzy[ i ndol e- 5- sul fonyl ) - 2Ht - pyri dazi ne (Opé¥iBoz®mb320245
ng), conc. HCl (0.5 21 Septenber 2005 WO-P@/ 079198 PCTI 11302100320 -70
m.), and dioxane (3 nL) was heated at 100C for 2 hours. The reaction

m xture was cool ed and evaporated to dryness. Water (10 nlL) was added to
the residue and the resulting solid,

6- (N- benzyl i ralo), end divuarhie(Byin) } Ras p@atécdatmimﬂe{ar@houmﬁ he&@écbﬂ@ﬁhﬁﬁu(e%% 102

ng). 5 Exanpl 3 e - 2H
ri dazi n- 3-one V?aséf%gﬁedAa%dSevéﬁP'at%i tgdfﬁgg\eﬁs £ﬂ‘1rfuphwa%a%%d6 r&é‘ﬁ”%e
n-Butyl it hlammtlfnéré:'sulblngrsolldn@((&hbenzﬁlrﬂolé@bulf@y@%ﬂ-p@nd&ﬂﬁ%&ﬁﬂeﬂaéir opw se
over 15 mnutﬁﬁ L 3@% ?Qéon of 5- chl oro-3-nethyl benzofuran (6.0 mmol, |
g) in THE (8 C. To this 10 was added DVF (12 mmol, 0.6
cRliscied 4 Mgk
m-) and &tirred for one hour. The repgimmeagi xture was all owed to cone to
roomtenperature ht3 angl t.hen uencE%'gT'wi h I|Et C . 2|0 m.) and H20
(10 nL). The orgammmmm&he
filtrate was StmamBam}ﬁﬁkotsln@tmn@@r&ohlﬁarﬁ%éiﬂﬁxgldéﬁ\}dér A-EutyTithiiy (20eRgRf ur an- 2
car boxal dehytl‘l]eé é }Zzém I ch was carried on w thout further
purification tEinis) wak ad@ednq;’pn\yqsepgﬂrzﬁ mnsitespto pesohdiga of 570 a
sol ution of Bhiekd-2irhst |bl§'ﬁ£6fw r 1.08
I n et Hgnol (25 m - % an%mlg}ﬁ\{?!lg W se g@ﬁﬁzg&ﬂ%&:@hg?fﬁ rﬂ(:ﬁ%G 6

rrm)l myyvas Afided e(1lgdll*i“0| PWL)@ﬂﬂaﬁﬂﬁl&d\ﬁQ@Wrﬁteeﬂadnd mikiere esi due
was part i tiopgd ah&hé@%'bo%ﬂo%%%r‘ﬁ@é?aturg Beerfdg ng‘nd ﬁ%g 8u§ﬁ&\?ﬁor Oﬁbﬂg

filtered, dried, and evaporated to dryness to taln net hyl

benzof uran 2{3Rmhhaed Hg@é’% Mg f#g?;gamqapornorm@ ¢ollerled, dris, difiered and the
2- Bromonet hy fitrafer whd Q\Fébb%te@?‘&%es@qgéﬁtfalﬁ@ghlo@ §‘Hjté{lt| Ban%glﬂ'g aohl or O 3’

met hyl benzof ur an met hanol é ﬂg In et
cool ed to OFf&r W?‘@hvge\ﬂ%%aa 8&)&%1‘&{@55@9% Q@htﬂhq@fulﬂb&ﬁmnﬁmom 29 3

mol , 7. 950) sfipn: SetibrEmbRyiHehzoffdn®.mtlp "TQ é%t{oﬁ%‘f%‘cﬂl&r&“ ure to
come to room terrgera ur e over I on was guenched
with ice watBethylbenzefyran ?F@T@m@ﬁhm%@e% was!, dd)a gdn ethandk(lZémL)fwast er ed
and the filt pifio
2- br ononet hylé(%Se(achl orlﬁw%engaﬁﬁfbﬁghﬁ k g\l@g‘gﬁ; &40 Exgb)After OH%EOLE“ @EC Step
D: 3-Met hox§ihan qlsvasﬁe&vappmm@wftbe s&ac@mmmmmnnmmpmeqmlﬂalaanwzm
ﬁf') U;‘/\ggn Of Tifes BRICTARY R wis BRNIOQXY, i¥feki d@Tdd) Bnd Avabbriith o ddREsd Blobtdin DVF (5

20 5-chloro-3-methyl benzofuran 2-methanol (88%, 965 mg); mp 112°C-113°C.

Step C: 2-Bromomethyl-5-chloro-3-methyl benzofuran. A solution of 5-chloro-3-

methyl benzofuran 2-methanol (18.3 mmol, 3.6 g} in ether (200 mL) was cooled to

0°C. To this was added drop-wise phasphorus tribromide {29.3 mmol, 7.9 g) and
then DMF (2 mL). After allowing the reaction mixture to come to room temperature
25  over three hours, the reaction was quenched with ice water (100 mL). The ether
layer was collected, dried, filtered and the filtrate was evaporated to a yellow solid:
2-bromomethyl-5-chloro-3-methy! benzofuran (88%, 4.2 g); mp 81°C-82°C.
Step D: 3-Methoxy-6-(3-methyl-benzofuran-2-methylsulfenyl)-pyridazine. A solution
of 2-mercapto-5-methoxy pyridazine (4.33 mmol, 750 mg) in DMF (5 mL) was
30 added dropwise to a suspension of sodium hydride (60%, 4.7 mmol, 191 mg) in
- DMF (5 mL) cooled to 0°C. After 10 minutes, a solution of 2-bromomethyi-5-chloro-
3-methyl benzofuran (2.9 mmol, 750 mg) in DMF (5 mL) was added to the reaction
mixture. After two hours, the reaction mixture was guenched with water (100 ml.)




30 added dropwi se to a suspension of sodium hydride (60% 4.7 mvol, 191 ng)
in DVF (5 m-) cooled to OC. After 10 m nutes, a sol ut i2eSeptember 2005

2- br omonet hyl - 5-chl oro- 3-net hyl benzofuran (2.9 nmol, 750 nmg) in DVMF (5
nm.) was adgedriemidde reaction mxture. After two hours, thernsaedizon

m xture was quenched with water (100 nlL) -2f Sept enber 2005 WO 02/079198 -71
PCT/ 1 B02/ 00320 and extracted with Et OAc (2X50 nmlL). The Et OAc | ayer was
collected, dried, filtered and the filtrate was evaporated to obtain a

yel | ow solid: 3-rmet hoxy- 6- ( 3- met hyl -

benzof ur an- 2-afgtexrastet Mith\EPAp Y2Xalbml nFhé EROAC Wﬁrw@coll&teﬂ cEtedSﬁIf%dWS - 6-

3 et hoxy- 6. (e i ia el oo ool Bl sl ggﬁ?ﬁca%f- e e—
800 nm), NCFEEQZQWW&Z-meﬁlMEnyI)lpyﬂdgjma(ﬁT/&}9063@)20 -) was stirred at
1t at e was S E; AL S ARRSER AL o

filtrate was A )
sol ution glo af3ymetfiogy-6-GHElcthw- b@fmofma@m@éthﬂslﬁI%dyl)-qiwlcﬁdmef(ﬂ trheidgomnd
evaporated t

{
ot hoxy o ( 5l YRR (1508 thetnhol 1o s\ anc GGl 20 ol WamstiTes 2t609 550 )
Step F: 6f 3-t$mp¢ratw®egmnighr a'hﬁieleamt)dﬂrﬁl)?mbfm ﬂ!terea‘énldrth'élfﬁﬂafk@aé)ne. dA .
m xture o - < 64 (3= - benzof ur sul fon ri dazi ne
(2.4 mol , 83@%‘%58Wy693g0 %‘i’ sg? fed s %H"&?‘Qﬁf tg 2olylon \lé HGed at
100C for tmGMHiayerstecdileaeﬂldmdnﬂtei'w an@@sap‘@@tba% ér?ﬁe@’tﬁ%fa@ﬁ@-d to

va coi| 48t ol P AR gp Bl E et ot e o8B meb ) e

preci pi t at ed Stép F56-$3)Medwl-5edz@fu*r'aﬁizyhethvlsulfonvl)-ZH-pvndazm-S-one A mixture of

benzof ur an- 2., net Eéys%onﬁ_@(} a2| n- 3- on was colTected (41% 336

my); np 24089 @@’ZQ’ |"PRIBY‘%'J'@R¥%PY%ZWG (24 mmplgaSe n- 3- one

Step A' 3- Metw, coﬁc melsmla‘mn @hea.&m&@%eﬁ@%é@&%ﬂ1dd°g€h§‘t sy !
0 an

magnesi um brgﬁr% in THF -) was ad ice cold

sol ution of Eﬂﬂﬁfrsmspmeiﬁwanﬂrwawce’a@ i dmrﬂ@ss Watsr (4§ midwash was
pr epar ed15 ac g@dedi tB@hé fés-ﬁﬁbrmﬁ%létﬂt'ihg'-s%ﬂl@ Qa8 c&ﬁ’e%?éd %fu@@lé&%th Rotf HF (10 m -)

and the reaction was al l'owed to cone to room tenperature over 30
ALY A

m nutes. To tAPEP & modof eseieripitated Bihite slisk frigmetbydi ne (2. 25
nmmol , 192 mgbemmramg-maﬁﬁéumyl)-mxwﬁa@zmsorﬁt igéém E&ha%f_ég éﬂ Sﬁgéﬂ@“

terrperature étreact ion mixture was quenche
extracted wi ¢4P°Er244cC {2X10 nmL). The Et QAc extract
Example 39
20 6-(Indole-3-sulfonyl)-2H-pyridazin-3-one

Step A: 3-Methoxy-6-(N-sulfonviphenyl-indole-3-sulfonyl)pyridazine. Ethyl
magnesium bromide (1 M in THF, 1.8 mmol, 1.8 mlL) was added to an ice cold
solution of 3-iodo-N-sulfonylphenyl-indole (1.5 mmol, 575 mg, which was prepared
- according to Tetrahedron Letters 1998, 6849-6852) in THF (10 mL) and the reaction
25  mixture was allowed to come to room temperature over 30 minutes. To this was
added 3-fluorosulfonyl-6-methoxypyridazine (2.25 mmol, 192 mg) and the reaction ,
mixture was stirred overnight at room temperature. The reaction mixture was
quenched with H.O (10 mL) and extracted with EtOAc (2X10 mL). The E{OAC extract
was dried, filtered and the filtrate was evaporated to obtain a thick liquid, which was
30 purified by silica gel chromatography (eluent: hexanes:EtOAc::3:1 to obtain 3-
methoxy-6-(N-sulfonylphenyl-indole-3-sulfonyl)pyridazine (22%, 142 mg).
Step B: 3-Methoxy-6-(indole-3-sulfonyh)-pyridazine. To a solution of sodium metal 3
mmol, 70 mg) in methanol (1 mi,) was added a solution of 3-methoxy-6-(N-




was dried, filtered and the filtrate was evaporated to obtain a thick
liquid, which was 30 purified by silica gel chronatograghyeptmbenf005
hexanes: Et QAc::3: 1 to obtain 3- methoxy

6- ( N- sul f owpl ifeesiyd - | ndol e- 3-sul fonyl ) pyri dazi ne (22% 142pogiBo26bnp B:
3-Metho -6-indole-3-sulfon | - ridazine. 7p0 a solution of sodiumnetal (3
nmml, 70 ng) in nmethanol (1 nmh) was added a sol ution of 3-nethoxy-6-(N 21
Sept ember 2005 WO 02/ 079198 -72 PCTI |1 B02100320

sul f onyl phenyl -i ndol e- 3-sul fonyl ) pyri dazine (0.3 mml, 130 ng) in

t et r ahydr of ursanbr(y@)hemm)ndaléct}-émﬁnym@ﬂﬁzir@r(o Birghel] 1330’\@13) ﬁttét{‘d}'@tdrﬁﬁﬁ'ad (Q0[n
Q the reaction

tenperature f m nut es.

m xture and é'ﬁ't)raaalﬂ'&fe@?tloﬁ "é‘deSﬂ W%V%fréf’ @fm@@*é@pﬁ:@ “’%fdﬂ‘]qfsﬁ'@mg% G was

dried, filtenegergmenl)has ‘aﬁdiédt@tﬂ@e matudﬁ\fﬁﬁefea&nece;dr@ctéd dﬁtu eﬂﬁﬁac{e@t@bt ain a
resi due whi ¢ chr omat o%r (eluent: ethyl

acet at e: hexar@é%a"l"-%”dttee %tf%% Wa?sdﬁ% ﬁ'??i 1andthe §ie %ass%MaPBWd) Opyri dazi ne
(90% ; mass spgess !éfﬁbtdiﬂfa ré’s?&e ﬁhi@ﬁwﬁs p@'rﬁ(eh Bﬁ'@ih@a éel%ﬁ#&nﬁa%ggraphy (eluent:

| 2H daz d
o oy Aok Bangs sl Ko Ab Ry PR S indo g S PYEGZiRa) haous 0

t he nmet hod Ofg@ﬁﬁﬁbgfﬁectrﬁﬁﬁ%{,zm) 248C- 250C. Exanple 40 6-(N-Met hyl i
ndol e- 2- sul fonyl ) - 2H Uri dazi_n- 3-one Step A

6- (I ndol e- N- 84 t &-findoleshguionyvizZhanyrdaan: 3-one.prhe il Aoppound BUEXAMAI ¢ hi um
(2.5 Min h%§%§gr§ba§§i ﬂﬁi’ﬁ'&m@th’é%y Eiélhdéﬁ@% @#9?‘3??)#9 eslﬁ §ﬁ et® MM nutes

to a solution of nmet hoxy
200 ng) 8 Depalpgpusity theyppibed of 5xaerJ@1 (\T@f/ﬁynnpﬁéa?(aésom 38 mml 0.1 m)
was added to the solution and the regghi, @4'6‘ xture was stirred for anot her
10 m nutes. The reaction mxture vas th H20 (10 mL) and Et OAc
(20 nL) and the EtOAcIa Dib-Ees oy en

6- (i ndol e- N- s&%ﬁ@%ﬁ%&vgﬁﬂaﬁe @%uf}?hﬂ‘ﬂﬁr%?z%ﬂ oW

solid (97%
N- Met hyl i ndohexape 83 oy, )0- m—mp)/waslad;deddﬁspmm ovar % riinutes tofa @lu(tsmmdtﬁ-e N-

net hyl - 23sul X ent.rated
Ha (0.5 mbﬁ%r@dag'f‘g% %ﬁ@’%ﬂﬂ%ﬁ%@m ofimEE 200,80 jr 7 5 R G 2
reacti on wastoc8%iCe Methyhivdiced h.88 atraal, 0.0 mil) was addedattias sc(ll]iﬁ)nrdn)i thas added to
t he residue i SOl s collected..to o aln
6 (N et hyl | RAGIR T VS e Se 8 P shghiiod mi
233C- 235C. Eguamphexd with H,O (10 mL) and EtOAc (20 mL) and the EtOAc layer was ootlected

dried and evaporated to obtain 6~(indole-N-methyl-2-sulfonyl)-3-methoxy-pyridazine

20  as pale yellow solid (97%, 203 mg).
Step B: 6-(N-Methylindole-2-sulfonyl)-2H-pyridazin-3-one. A mixture of 6-(indole-N-
methyl-2-sulfonyl)-3-methoxy-pyridazine (6.6 mmol, 303 mg), concentrated HCI (0.5

mL), and dioxane (5 mL) was heated at 100°C for 2 hours. The reaction was cooled
and evaporated fo dryness. Water (10 mL) was added to the residue and the
25  resuliing solid was collected to obtain 6-(N-methylindole-2-sulfonyl)-2H-pyridazin-3-
one (87%. 166 mg); mp 233°C-235°C,
Example 41
8-(Pyrrole-1-sulfonyN2H-pyridazin-3-one
Step A: S—Methoyﬁ-(gyrrole-i-sulfonyl :pyridazine. To an ice-cold suspension of
30  sodium hydride (1.86 mmol, 74 mg} in DMF {1 mL) was added a solution of pyrrole
(1.86 mmol, 125 mg) in DMF (2 mL). To this was added 3-flucrosulfonyl-6-
methoxypyridazine (1.55 mmol, 298 mg) and the reaction mixture was stirred

overnight at room temperature. The reaction mixture was quenched with H,0 (20 ml.)

- pyri |ne (0.69 mmol ,



6- ( Pyr‘r ol e-1-sul fonyl)2H gyt dazin-3-one Step A

3- Met hg~y&- (pyrrol e-1-sul fonyl)-p yridazine. To an i ce- &l kptershpr@dDon of
30 sodium hydride (1.86 mol, 74 ng) in DMF (1 nL) was added a sol ution of
pyrrole (WoRommmd, 125 ng) in DVF (2 nlL). To this was adperiEs2/00320
fuorosul fonyl -6 met hoxypyridazine (1.55 mgl, 298 ng) and the reaction

m xture was stirred overnight at roomtenperature. The reaction m xture
was . quenched with H20 (20 nlL) 21 Septenber 2005 WO 02/ 079198 PCT/ 1 B02/ 00320
-73 and EtOAc (20 m-) and the Et OAc | ayer was collected, dried, filtered

aRd evapor at ed Bt@Aa(zoaaLphret the EthEAd Ieyer G cmwaugﬂaéd ﬂﬁbé@d/amhé\jaﬁﬁa@@
chromat ogr ap anes: Et obt al n t hoxy

6- (pyrrol e- |q§a|(’ Cﬁ'ﬁ ;rh?) ‘%‘32’\’%@”(‘%‘3@' sﬁt@gelﬁu’om@o%g uent

1Pyr 1 ol e- 1- S iHekamsl tORL VY tb bbEimS-hetiory-6Lpylioks- Uselion) Byt op-fagyrrol e-
1- sulfonyl) p |da2| ne (0”26 mol , 1?%%)@?%0 HCI fye%y m-) ganog di oxane (3

m-) was d at 100C for 2 hours The reaction m xture was cool ed and

evapor at e@ tcstepilBy BrroldMise fortyhPHWyrila@3-one IR ehidtdreld? 8-nidtRd:giespislet he
resulting soljid was caollec
6- (pyrrole-I - ﬁHEfP‘E)ﬁMyf'dWEb{ﬂ‘ﬁﬂmoh%ZWecmb@' Aankipnd 4‘33‘3'1%)(310!@(!"@45C

Exanpl e 42 6 hekl@ Ga0-¢ tbr 2HbiraIMe)ehbal e ks tosieq ah %vé ofdtfd gompound of .

Exanpl e 42 was prepared fromim dazol manner ana to Exanpl e

41. (73% ; npinvnses. dater (19 rﬂx)e\waﬁlaéida@toéhe ras@ye@nqimneswang scmmwar-daz. n- 3- one

anal ogous, Qe SLESFE AR e AR B R g (9% Ry b

3- Chl or 04PnddA@*G-14R9Ct onyl ) 2H_pyri dazi n- 3-one The t|tIe conpound of Exanpl e
44 was prepared from 3-chi oroi ndol e i gepnher  anal ogous to Exanple 41.
(7399 ; np >220C. Exanple 45 6- 3-Chl oé#%ﬁp'rrd'azole | -sul fon 12H

ri dazi n-3-one 25 Tht titl e Seldmidazoie A giddzinvengr epared from

3 ohi or 0 | 37kt EdingbuiE BF Bkemid o QB0 opb RS n A P
- analogous to Example 41. (73%); mp 55°C-60°C.

15 _ Example 43
6-(Indole-1-sulfonyl)2H-pyridazin-3-che

The title compound of Example 43 was prepared from indole in a manner analogous
to Example 41. (87%); mp 169-170°C. '

Example 44
20 6-(3-Chloro-indole-1-sulfonyl}2H-pyridazin-3-one

The tifle compound of Example 44 was prepared from 3-chioroindole in a manner
anaiogous to Example 41. (73%); mp >220°C.
Example 45
6-(3-Chloro-Indazole-1-sulfonyl)2H-pyridazin-3-one
25  Thttitle compound of Example 45 was prepared from 3-chloro-indazole in a manner
analogous to Example 41. (32%); mp 238°C-239°C.

Example 46
6-(3-Methyl-indole-1-sulfonyl)-2H-pyridazin-3-one

. The title compound of Example 46 was prepared from 3-methyl-indole in a manner
30 analogous to Example 41. (32%); mp >220°C.



Exanpl e 46 6-(XMeth |-indol e-1-sul fahyl)-2H pvridazin-3-one The title

conmpound of Exanple 46 was prepared from 3-net hyl -i ndol €1iSeptemizan?é05 30
anal ogous to Exanple 41. (32%; np >220C. c¢ 21 Septenber 2005 WO 02/ 079198
PCT11B021GP323907919¢ Exanpl e 47 6-(Tetrahyd roaui noline-1 p@raBozo0320

ul fonyl)-2H pyridazi n-3-one Step A -74-

3- Met hoxv- 6-{t etrahydrogui nol i ne-1-sul fonyO7pyri dazine. A m xture of 3-

fl uorosul f onyl - 6- net hoxypyri dazine (2 mol, 384 ngy) and tetrahydroquinoline
(4 5 mol, 532 ng) was heated at 140C for two hours. The reaction m xture
was cool ed, extracted with EtOAc (20ciHmple 4nd the Et OAc extract was dri ed,
filtered and evaporatedto obtain .

3- met hoxy- 6- (t et r ahydr olieighysiaauing 47 B30 451 nm).
Step B 6- ( TefigAy e ?@L(wﬁ%h#arammw1&&5&1@%@%&Aan&le}?e of3-m xture of
3 10 et hoxy- 6- (te ra oqur nol T ne-T-sulfonyl) ridazine (1.14 nmol,
112mg), conc flugsepulfopy- %mthowrl@amﬁénmgl ¥ mﬂh@dﬁ@ﬁ@m@rwmmmw or two

h Th t
(20" i ) "5 s PO 62 B ot 1200 P (AU SRRt AR At ©f
extract was walsaniet with BIOAH(20 mh}cﬂridébe EtDAxmtradt wasf drieticfiliecedsand t he fi l trate
| d
e, Y e0Dn o S e S a@%@g@weéwoﬁﬂg@fﬁaﬁ ke

200C. Exanpl éSﬁB‘lgﬂi (2 3-Tetra ydro i ndoI e- | -sul fonyfl 2H pyri dazi n- 3- one

The title co Bﬁ%h%ﬂo indole in
49 6-

a 20 manner =3 FA
5- Chl or 0138- nn‘tehoky-Be(thhydreqwm}hael-Hisulfomyl)—;iirhldazinaj(azﬁmmobn&zmg%, oonct HCe  of

6- (5-chl or o- benzof.ur sul f ri dazin-3-one r epar ed
accor di ng to&ﬁg ﬁé? ASE slﬂgﬁ%ﬁs@efte‘%qéba é)zﬁfgy heyers. ﬁ}’e@ew Wg’g ug
peracetic acigés céd?CQargi e\%ﬁo&téﬁ"@d_}%md. \agiet (10 kg whs(sidedto mewh@tdnar eﬂ at
room terrperatur Q e.reaction, mxture, was ched wit
i ce-col d wat 8ft %ﬁd”'{w‘é}t&%‘igﬂl% fQficRtrart Wasyipshed WHHMEEW'?"I"%‘?CQH"‘E he solid
residue was fieséahdihe hlﬁamnﬁe\(aﬂoratécﬁtorﬁ-rbsmm vithehwal drysislized flom éthérai n t he
title cop Ou{gndyiecfc.fl 6~%€éﬁl’gﬁ)lzd‘?oq5u?noﬁi§é-§-5suIfonyl)-ZH-pyridazin-3-one (33%, 11 mg); mp

200°C.

Example 48
8-(2,3-Teirahydro-indole-1-sulfonyl)2H-pyridazin-3-one

The title compound of Example 48 was prepared from 2,3-tetrahydro-indole in a
20  manner analogous to Example 47. (44%); mp >220°C.

Example 49

6-(5-Chloro-3-methyl-benzofuran-2-sulfinyl}-2H-pyridazin-3-one
A mixture of 6-(5-chloro-3-methyl-benzofuran-2-sulfenyl)-2H-pyridazin-3-one

{prepared according to the method of Example 2, Step B} (5.0 g, 17.0 mmol),
25  peracetic acid (1.9 g, 25.0 mmol) and acetic acid (20 mL) was stirred at room .

femperature for fwo hours. The reaction mixture was quenched with ice-cold water
(30 mL) and the precipitated solid was filtered. The solid residue was washed with
water (2 x 10 mL) and then air-dried to obtain the title compound of Example 50 {3.55
g, 73%); mp 234°C-236°C.
30 Example 50
B6-(5-Chloro-3-methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one, sodium salt

To a solution of 6-(5-chioro-3-methyl-benzofuran-2-sulfonyl)-2H-pyridazin-3-one (2
mmol, 696 mg) in acetone (200 mL) was added powdered sodium hydroxide (2




g, 73%; nmp 234C 236C. 30 Exanple

6- (5- Chl or o- 3_n®et hyl - benzof ur an- 2- sul fonyl ) - 21pyri dazi n-23-Sapéemiseyd008n sal t
To a solution

of . 6- ( 5- chivonged1eet hyl - benzof ur an- 2- sul fonyl ) - 2H pyri dazi peBmnec2& mol ,
696 ng) in acetone (200 m-) was added popgdered sodi um hydroxide (2 21
Sept enber 2005 WO 02/ 079198 PCT/1B02/ 00320 -75 mml, 80 ng). After a
precipitate formed in the clear solution, the solid was filtered off to
obtain the title conpound of Exanple 50 (90% 628 ng). np X260C. Exanple 5'

Protocol for piRilesomgpiniena pfecrﬁttatesenlaeqkumbeeer $dKniohi me@@n@waeﬁtter@mfpound
(TC solutions were prepared %a/ di ssol vin in 20 N 20%
P

di net hyl sul f &xeRien tsviecormaurd pliermplamd %O%@@prdﬂ%ﬁ@%ﬁﬁ phosphat e

buffer, pH 7.0, to various TC concerg,(aﬁ_{ggeqﬂs typically ranging from5 nmv
to 1 NM A "zero TC sol UtIIOI’l was prepare at started_with only 20 pi

DVSO (no TC). The assd&yotpself as¢ IRt f ormed in a

J6-wel | psate. - 1§etidbhipBlnd (T fsom&srﬁé}gbréggre@myt&sewb@tf@rne)o Jagypr eceded

by a 10 mnute pre-inc atlo mM~pot assi um phosphat e

buffer, pH 7 dmeﬂméﬁu!f@mﬂﬁ RMIOkanpsvliluipgpith 19miipotassiwmphesphatebufien Pant
Al dose Reductasg &%@T@&Sﬁ@eﬁﬂhﬁonsl fgﬁlcally rﬁﬁg‘ﬂg d@&ﬁ %%M“Mf) Y Q‘QREPT Berohe

sol uti on. The feaction was I nit tion o 20 nmv
D- gl ycer al deBgiution(vBisgieparst thaLetarteq watrrnelyizaubDMSOde@rTéase in ODc, was 15

nmoni tored for 15 %fo@ ol 0 Soffeas (e,
I nstrunents, Austria Ié% ﬁjﬁ It r@d@:téﬁrh aéﬂy:wgéé?%r 8d asﬁ{ e pe?"egl%teage
decreasel@®n iﬂit@flwra@fethefeammbémtﬁbwa%lgreceﬂeém1@ oniute pre-meihesen ai ni ng

3 Vor capt o- 622k 18 200 AL TOKHEAP UL AR pndecFEI E Y P £B a’"?’@hox?“"
pyri dazi ne (NABQHrﬁﬂd 1215)0Mdyumm@@mblaar(t1°~kkse msductass (ke friemicalgl ngret hy|

ketone (1. 8usls)odhds MH éypﬁﬁb E@uuo% ggere%cnmagmgfeuw s @fam &«ésgmd t he

super nat ant was pour‘ed er and extracted wth I'um hydr oxi de
(4X1 00 m )20mM Rsolicersidehyder (Sigroa SblLuwsbnThegama@‘h&preasehnE@l@seccweszxw

m), t he@q sa% qgwms A8l gfmps&mtmatg \Helolyes @rqr L%ﬂ']ﬁséru'ﬁ'@htst 0

| ower the p and t resulting yel ow sol | ecte

air-dried t oA@ssm Inhibitiosrhya B ovas- measusd ap hei mﬁmrﬁ@ge( daorpasesinghe rategf
198C-200C.  NADPH oxidation as compared to a non~TC containing sampie,

Preparation 1
3-Fluorosulfon I-6_-metho ridazine

20 Step A: 3-Mercapto-6-methoxy ' pvridazine. A mixture of 3-chloro-6-methoxy
pyridazine (0.69 mol, 100 g), thiourea (1.38 mol, 105 g) and ethyl methyl ketone (1. 8
L) was refluxed for 3 hours. The reaction was cooled and the supernatant was poured
into water and exiracted with 1M sodium hydroxide (4X100 mlL). The sodium
hydroxide solution was washed with EtOAc (2X50 mlL), the aqueous extract was

25 acidified with sufficient conc. HCI to lower the pH to 5 and the resulfing yellow solid
was collected and air-dried to obtain 3-mercapto-6-methoxy pyridazine (24%, 23 g);
mp 198°C-200°C.
Step B: 3-Fluorosulfonyl-8-methoxypyridazine. A mixture of 3-mercapto-6-methoxy

pyridazine (80 mmol, 7.1 g), methano! (100 mL), water {100 mL} and potassium
30 hydrogen fluoride (500 mmol, 39 g) was cooled to -10°C and stirred for 30 minutes.
Chlorine gas was bubbled into the reaction mixture at such a rate to ensure that the
temperature of the reaction mixture did not rise above -10°C. The whitish-yeliow
reaction mixture was poure'd-intp ice-cold water (50 mlL.). The white solid was filtered

and dried to afford 3-lucrosulfonyl-6-methoxypyridazine {74%, 7.1 g); mp 87°C-88°C.




Step B: 3-Fluorosulfon |-6-netho ridazine. A m xture of

3- ner capt o- 6- net hoxy pyridazine (50 mmol, 7.1 g), netha&idbepdbier20PS wat er
(100 nL) and potassium 30 hydrogen fluoride (500 mmol, 39 g) was cooled to
-10C and swornpmethiépr 30 minutes. Chlorine gas was bubbl ed potaBezioes20eacti on
m xture at such a rate to ensure that the, tenperature of the reaction

m xture did not rise above -10C. The whitish-yellow reaction mxture was
poured intp ice-cold water (50 nL). The white solid was filtered and dried
to afford 3 fiuorosulfonyl-6-nmethoxypyridazine (74%'7.1 g); np 87C-88C. WO

02/ 079198 -76 Preparation 2 3-Benzy | uor osul f onyl - pyr| dazi ne Step
A. 3-Benzyl oxy-6-chl oro-pvri da2| ne. %%%\%ﬁ%ﬂéet al (130 mml, 3.1 g) was

added to benzyl al cohol banzalnxiy/- Gy eM-yedHazine50C for 30 m nut es

until all S m I SS ution

of 3,6 dichl §£ (5’p{7\roéj i D) -pyidag bggld"ﬂ:fq a coﬁoﬁﬁ@gﬁ%ﬂ %%'ﬁ%{s

reacti on wasaddsittebeatyl alddiél (V5 ml)4nd geﬂlgcmdddnz@ﬂfc drcgthoinusasné\allpor at ed

and the resi s_extracte t 3X The act was

ARRRH el naﬁ éstfled’ 75 |“i!%té89 g%"%eé'd SRS

filtrate wasdleMar[opym]‘aedet(tBWmﬁo@ n8bhmylza}ld:umye?6-mm0Thé1 kemherpwas Heatedat (90%

26.7 9); G~ £8 S enzy - 6- er Y ture

of 3-benzyl oxgp f%r% t&-’ece%%f‘rtfe(ﬁ'ég ?‘1 fvﬁ?‘%?e 3“99{ ou%g f@g

2. ﬁ ?) ang leWEyEtomi {331 0& edLY.Ehe E@Acm:dramsamsmmvdhdw ﬁ'hgrEiOAcElagerss '

et hyl nethyl ket or si due X C.

sodi um hydro‘ﬁ?f’?ﬁo@?@\gﬁaﬂ 2. Fﬁ 3&'&? ﬁﬁ?{?ywsoﬁﬁ?gv%%q&?/%ﬁ %%Wﬁwg“a%shed

HO vas R006q o b g tbe e Lo e N et act ed v th BLOAc(2X00 ). The
was added to_bring e pHto 5 and extracted w c e

Et OAc ext r acPteRa 8" c&BERBAQY:0-mercgpio-Dyridazines A dﬁ'&fkt{rﬁ@q gtbtef@f"é‘y%a‘g‘l

evapor at ed tsﬂfrmaﬂﬁéig% 2 mw @h&ﬁ@(&@%ﬁmpm gbaé’ndl“@hﬁl Fhadthyl ﬁ@t’énérg)s np

155C- 157C. Benzyl pxy- 6-fl uorosul f onv] - pvri dazi neteﬁlé\h re of

3- benzyl oxy- '@eﬂ!@ﬁ reiedaveright; pxeess athylbmethyl keiope WoepPvagya Ll‘:"( 10

), water (4& Bliactedfith DAsaGEMINIRKEqES ML) |aHQ'th§'§bcﬁ@ﬁ Hdi&RBé solltich3 g)
was cooledto-lOC and stirred for 30 m nutes, i %aql} s_bubbl ed
@‘igli?@ t

into thelSni xwas washied Wit ERACLLE 39 slan the 2auepys !ay?"hwaﬁ Sutieiept e
reaction m XgdheeHOl Wad'@dded 16 %na@%epﬁ i&§ana' Bﬂradtud WENENTAS @GX30 hitdClheoNn

m Xxture was poured into ice-c and t he resuItJ %,\Mnte
solid 25 wasEfOActexiragh woﬂeqteqmns&f r tﬂna.t fiitrate was evaporated to'yie

3- benzyl oxy- &mfz&:&emﬁw&a@%yrﬂsﬁh@%wesos%%%;59@55@%57°a§p 85C- 86C.
Preparation

Step C: 3-Benzyloxy-6-fluorosulfonyl-pyridazine. A mixture of 3-benzyloxy-6-
20  mercapto-pyridazine (2.34 mmol, 510 mg), methano! (10 ml.), water (10 mL), and

potassium hydrogen flucride (23.4 mmol, 1.83 g) was cooled to —10°C and stirred for
30 minutes. Chlorine gas was bubbled into the mixture at a such rate to ensure that
the temperature of the reaction mixture did not rise above —10°C. The whitish-yellow-
reaction mixture was poured into ice-cold water (50 mL) and the resulting white solid
25 was filtered and air-dried to obtain 3-benzyloxy-6-fluorosulfonyl-pyridazine (89%,560
" mg). mp 85°C-86°C.
Preparation 3
2-Methyi-5-trifluoromethyl benzofuran

The title compound of Preparation 3 was prepared by following the procedure
30 described in Tetrahedron Letters, 1988, 29, 4687-4690.



2- Met hyl -5-trifluoronethyl benzofuran The title conpound of Preparation 3

was prepared by follow ng the procedure 30 described i 21 Rsptexhizsr2005
Letters, 1988, 29, 4687-4690. 21 Septenber 2005 WO 02/ 079198 PCT/ | B02/ 00320
- 77 Preparwbicamroios 4- Fl uor ophenyl - benzof uran To an i ce- col ecgmoaiinan of
3-coumaranone (10 nmol, 1.34 g) in ether 420 nL) was added 4-fl uoro-phenyl
magnesi um brom de (2 Min ether, 20 nmmol, 10 nL) and the 5 reaction
stirred for 3.5 hours. The reaction was quenched with H20O (10 nL), the pH
was adjusted to 7 with sufficient 10% HC and extracted with ether (3X10
m.). The ether extract was coll ect b filtered, and evaporated to
dryness. The residue . was purified S’drvﬁg‘lar{g@‘gﬁgel chr omat ogr aphy (el uent:
hexanes) to obtain 4- fl uorophefiyilusipphanypengofupan Sept enber 2005 WO

02/ 079198 '75’0%9-%&—59@&%&6@9&%%%?0@ (ORI RE) AKRH (30 i fwabt N S |

a prodrug thereof or a pharmaceutically dccepta sal d” conmpound or
sai d prodr ugddegefledra-phpnyl snegnesiondirosigie; (2 i inaerR20 awmel.eHonl) ansdpendent | y

hyd " [ T 4Hef - ' '

(&~ 3y a1 By Pl sireptor s nbulst T e ES bR 1 Glad i BAPC ©f
pyridyl,; pyrwasdgiustegye Amithsuificiept 1@fa1Gynd eriraated yith etheo@XN18ank)l The 15
qui nazol yl', - gil.POXAlY lvas B&b@f"ép,a&ﬁéy biter&h HHQ! égggératﬁfa% By?éééé.g‘h%%sigue .
pteridinyl, “pyrazinopyrazinyl, pyfazinopyridazinyl, pyrimdopyridazinyl,
pyri m dopyr i waslplrjfied by silica gel chromatography (eluent: hexanes) to obtain 4-

fluorophenyl-benzofuran.



pyridopyrimdyl, pyridopyrazinyl, pyridopyridazinyl, pyrrolyl, furanyl,
thienyl, imdazolyl, oxazolyl, thiazolyl, pyrazolyl, i stix3apdember2005

i sothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, indolyl,
benzof ur anwo o2lmese®t hi enyl , 20 benzi mi dazol yl, benzoxazol yPCT/AB02/00320
benzot hi azol yl , indazolyl, benzi soxazol yl-78- benzi sot hi azol ylI ,

pyrrol opyridyl, furopyridyl, thienopyridyl, imdazol opyridyl,

oxazol opyridyl, thiazol opyridyl, pyrazolopyridyl, isoxazol opyridyl,

i sot hi azol opyridyl, pyrrolopyrimdyl, furopyrimdyl, thienopyrimdyl,
i m dazol opyri m dyl, oxazol opyrimdyl, thiazol opyrim dyl,

pyrazol opyri m dyl, isoxazol opyri m dyl, iSot hi azol opyri m dyl ,

pyrrol opyrazinyl, furopyrazinyl, thiengégmgginyl, i m dazol opyr azi nyl ,
oxazol opyrazi nyl, ‘t.hi azotamyouad ofiFormuteyr azol opyr azi nyl ,

i soxazol opyrazinyl, isothiazol opyrazipyl, pyrrolopyridazinyl,

fur opyri dazi nyl thlenopyrlda2|nyl rHlazol opyri dazi nyl,
oxazolopyrlda2|nyl t hi azol opyri d a;glopyrlda2|nyl
|soxazolopyr|da2|nyl or isothiazo id 'd§ is optlonally 30
Substituted wwth up to a total of fo bstltuents each i ndependently
sel ected from WD 02/079198 PCT/ |1 B0O2R00320r? - 79 hal o, fornyl,

(C1- C6) al koxycar bonyl, (C1-C6)al kyl enyl axycar bonyl, (Cl-C4)al koxy-(d -
C4) al kyl 5C(CH)R12R3 (C1-A4) al kyl car bonyl am do,

oty el ool SO BTRIRN 7 i RSS2 BI0N B0 P S ool

i soxazol yl , tpnodreg|whereimxadi azol yl, thiadi azolyl, tetrazolyl, 5 thienyl,

benzot hi azol yl, pyyr. rgx b (?azol yl, quinolyl, isoquinolyl, benzoxazol yl,
pyri dazi nyl, pyr| § % 4yl sul fonyI fur anyI phenoxy, t hi ophenoxy,

ECl C;l) ial kyI sul feﬂi)dnd Reﬁite %ﬁh&@ﬁ@ﬂbiﬁ@ﬂﬁdrogé@r Eazam;:: oal kyl ,
Cl-Co) a optl th up to three uoro, or
(C1- C4) al1boxy Opt W‘y ?E@ﬁ'?é Bgzwth up to five fluoro: said benzyl,
phenyl, napht hyl, R“rla hi,almgeﬁlor(ow)s)dudyi,, triazolyl, 10 benzi m dazol yl,
oxazol yl, isoxazol azonI thladlazolyl tetrazolyl,

i B L BRIy i

t hi enyl, benzot hi razonI qui nol yl, |squ|nonI,
benzoxazolyl, pyR dtiali{etﬁyl pyri dyI oxy, pyri dyI suI fonyl furanyl, phenoxy,
t hi ophenoxy, in th subst.i tu nt.s He' ' _ar.e optionally

_ _ t1 WS'L,\ tion OL %

substituted with u '%p¥r é’Y"'E\S’B PY"F‘HQ}% g ﬁﬂ@’ﬂe‘ﬂfﬂ@?ﬁﬂ?o‘ggp%‘gt ed from
hgr (():8/ |1Ea: cq;Jmlslymiyloqa;inc(x?‘,q,/t:6 @Mm!ézl;dy! lc(nﬁd:hnw nglg:l?LthBﬂW dt@%??éﬁl kyl ,

a S su | su :
(L Co) al k1 PSPPSR et i A mieb derbel Py B ik
(C1-4) al koxpym):tupymmmiyll, pyridopireringl, perdtoprdidazingt, pyrrdlylyferdiylidhienylsai d
imd lyl, g I th
det i ni 11 on’ oG B2t PE Rokiao o BN Wi h up 10
two substi t uexadiazoly] diadiezayl) tetraxmdidcihdalylf berrofuyahyhbenzdthlenyl, C1- C4) al kyl , 20

ort ony | 2t G hIRkzom Bez 63K BeKzbifihzd) Ausoiv, BehziSoiiaf - PhenY!

opti onal

benzisothiazolyl, pyrrolopyridyl, furopyridyl, thienopyridyl, imidazolopyridyl,
oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl, isoxazolopyridyl, isothiazolopyridyl,
pyrrolopyrimidyl, furopyrimidyl, thienopyrimidyl, imidazolopyrimidyi,
oxazolopyrimidyl, thiazolopyrimidyl, pyrazolopyrimidyl, isoxazotopyrimidyl,

25  isothiazolopyrimidyt, pyrrolopyrazinyl, furopyrazinyl, thienopyrazinyl,
imidazolopyrazinyl, oxazolopyrazinyl, thiazolopyrazinyl, pyrazolopyrazinyl,
isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl, furopyridazinyl,
thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl, thiazolopyridazinyl,
pyrazolopyridazinyl, isoxazolopyridazinyl or isothiazolopyridazinyl; Het' is optionally

30  substituted with up to a total of four substituents each independently selected from



substituted in the phenyl portion with one d, Br, Owe, M or S02-phenyl
wherein said S02-phenyl is optionally substituted in tI2d $dpdergber@2008i on
with one d, Br, W, M, (ClL-C4)alkyl optionally substituted with up to
five fluorwpwm7qi@- C4) al koxy optionally substituted w thpopigoo/oeia ee
fluoro; 25 R12 and R13-are each independg®t!|ly hydrogen or (Cl-C4)alkyl;
Het2 and Het3 are each i ndependently imdazolyl, pyridyl, triazolyl,
benzi m dazol yl , oxazolyl, isoxazolyl, thiazolyl, oxadiazolyl, thiadiazalyl,
tetrazolyl, thienyl, benzothiazolyl, pyrrolyl, pyrazolyl, quinolyl,

i soqui nol yl , hileniomdz (@30 alkgxycartaayl,(Th-Colpikyliedyibxycsrbopylr (ChyCHalkdxyHG1-,

f I, ph t |

opt ronal 1 <umelyh GROBMRRR (¢ ey i Porariito. Jor Cc et IR, ¥
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phenyl , I nTaphtH“eHyt bkaﬁtdih’iaﬂilw pyTiW,| pydzolyt, iguimaip, JSoquinelyy; behztxapdiyl] | oxazol yl ,

Lotrasol Yl | DR, PRENES Ao b e prehesy %’;ﬁo&?*&?ﬂé?i?’, o
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t hi ophenoxy, PYTi{a K jogul ls frgnyh ithenpy. tigptie 3 are 10

]g)pt i onﬁl Lly Sﬁléfmﬂiorldfedosgméﬁtma Iil@téadhé egmuhasgumsmetﬁdsﬂ) itnelefeethebent | ykslel ect ed
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( C,1;jC4) ?15<0XE4)§IR6X3P L4 yalm, b(sI,Jde)duqakulfmw HCWE,YalkylsuNiAyf {C1aTHalkyssuifnyl,

I M aazo | SO 1.&aZ0

definition of gﬁﬁ@%ﬁf’ﬁ@?ﬂ% WL@?‘%W&%HF’ ‘%‘@%E'Pﬁjp&ﬁaighéﬂab‘O%‘B@Pf‘?‘Ut ed

W th up to lsubswtealist ip toeivieSiubrs] eRiRNGRIALOY, Slzout, tsbxbzay) thiadolgband hal o,

DLE,(C, SR vo i Wbt e oo e B 71

substituted witivB substiteeridingepéndentlpseladted fofh r@arﬂ:xﬁmai@,rca @galkylj ndependent | y
T R e S S IR AR I AT R
6- (2- pyri di nstibstilufddin the Sishy) pariion ditli one O Br, OMe, Me or SO, -phenyl wherein
said SOz-phenyl is optionally substituted in the phenyl portion with one Cl, Br, OMe,
Me, (C4-C,)alkyl optionally substituted with up to five fluoro, or (C4-C,)alkoxy
optionally substituted with up to three fluoro;
25 R'and R® are each independently hydrogen or (C-Cy)alkyk
' Het® and Het® are each independently imidazolyl, pyridyl, triazolyl,
benzimidazolyl, oxazolyl, isoxazolyl, thiazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
thienyl, benzothiazolyl, pyrrolyl, pyrazolyl, quinolyl, isoquinolyl, benzoxazolyl,
) pyridazinyl, pyridyloxy, pyridylsuifonyl, furanyl, phenoxy, thiophenoxy, Het? and
30 Het® are each independently optionally substituted with up to a total of four
substituents each independently selected from halo, formyl, (C1-Cg)alkoxycarbonyl,
(C+-Co)alkylenyloxycarbonyl, (C4-Cy)alkoxy-(C1-Cy)alkyl, C(OH)R™R™®, (C:-
C,)alkylcarbonylamido, (Cs—Cﬂ(cycloatkylcarbonylamido, phenylcarbonylamido,
phenyl, naphthyl, imidazolyl, pyridyl, triazolyl, benzimidazolyl, oxazolyl, isoxazolyl,



2. A conpound of claim1l,'a prodrug thereof or a pharnmaceutically
acceptabl e salt of said conmpound or said prodrug, wherei2l Septamt@2008 and
R2 are each hydrogen; R3 is Het' optionally substituted with up to a total
of four substituents. 25 3. A conpound o#0claim 2, a prodrug thereof or a
pharnaceutically acceptabl e salt of said conmpound or said prodrug, wherein
" Het' is 5Hfuro- [3, 2c]pyridin 4-one- 2yl , furano[2, 3b] pyridin-2-yl,

t hi eno[ 2, 3b]p ridin-2-yl, indol-2-yl, indol-3-yi, benzofuran-2 yl,
benzot hi en- 2-{PZolyinp !, M?@??qlldi tﬁhaquﬂ,, thiepyly mnmtwazo!yllpyrrd@zol 1-yl,
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20  formuia (1) is other than 6- ~(2-pyridinylsulfinyl)-3(2H)-pyridazinone. _
2. A compound of claim 1, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or said prodrug, wherein A is SO R! and R? are

- each hydrogen; R® is Het' optionally substituted with up to a total of four
substituents.

25 3. A compound of claim 2, a prodrug thereof or a pharmaceutically
acceplable salt of said compound or said prodrug, wherein Het' is 5H-furo-
[3,2¢]pyridin-4-one-2-vi, furanc[2,3b]pyridin-2-yi, thieno[2,3b]pyridin-2-yi, indol-2-yi,
indol-3-yl, benzofuran-2-yl, benzothien-2-yl, imidazo[1 2a]pyridin-3-yl, pyrrol-1-yl,
imidazol-1-yl, indazol-1-yi, tetrahydroquinol-1-yl or tetrahydroindol-1 -¥i, wherein

30 said Het' is optionally independently substituted with up to a total of two
substituents each independently selected from fluoro, chloro, bromo, (C4-Csg)alkyl,
(C+-Ce)alkoxy, trifluoromethyl, hydroxy, benzyl or phenyl; said benzyl and phenyl
are each optionally independently substituted with up to three halo, (C1-Ce)alkyl,
(Cr-Cealkoxy, (Cr-Co)alkylsulfonyl, (C-Cs)atkylsulfinyl, (Ci-Ce)alkylsulfenyl,

trifluoromethyl or hydroxy. -
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6-(5-chloro-3-ethyl- 4 compound of claim 5, a prodrug thereof or a pharmaceutically

acceptable salt of said compound or said prodrug, wherein Het' is 3-
methyibenzofuran-2-yl, optionally substituted with up fo one additional substituent
each independently selected from methyl, methoxy, chloro, fluoro, ethyl, 4-

25  fluorophenyl, trifluoromethyl, isopropyl, phenyl and hydroxy.

8. A compound of claim 7, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or said prodrug, wherein said additional
substituent is 5-chloro.

- 9. A compound of clairh 5, a prodrug thereof or a pharmaceutically

30 acceptable salt of said compound or said prodrug, selected from 6-(5-chloro-3-
_ methyl-benzofuran-2-suifonyl)-2H-pyridazin-3-one, 6-(5-fluoro-3-methyl-
benzofuran-2-sulfonyl)-2H-pyridazin-3-one and 6-(5-trifluoromethyl-3-methyl-
benzofuran-2-suifonyl)-2H-pyridazin-3-one.
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25  methyl-benzofuran-2-methylsulfonyl)-2H-pyridazin-3-one; 6-(indole-3-sulfonyl)-2H-
pyridazin-3-one; 6-(N-methylindole-2-sulfonyl)-2H-pyridazin-3-one; 6-(pyrrole-1-
sulfonyl)2H-pyridazin-3-one; 6-(imidazole-1-sulfonyl)2H-pyridazin-3-one; 6-(indole-1-
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30 pyridazin-3-one; 6-(tetrahydroquincline-1-sulfonyl)-2H-pyridazin-3-one; 6-(3-[4-
flucrophenyll-benzofuran-2-sulfonyl)-2H-pyridazin-3-one; 6-(imidazo[1,2a]pyridine-4-
sulfonyl)-2H-pyridazin-3-one and 6-(2,3-tetrahydro-indole-1-sulfonyl)2H-pyridazin-3-

one. .



acceptabl e salt of said conmpound or said prodrug, in a pharnmaceuti cal
conposition for 20 treating one or nore diabetic conpl iZiaddpwrabérr20a5manmal
suffering fromone or nore diabetic conplications. L
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11. A pharmaceutical composition comprising a compotind of claim 1, a
prodrug thereof or a pharmaceutically acceptable salt of said compound or said
prodrug, and a pharmaceutically acceptable vehicle, carrier or diluent.

12. Use of a compound of claim 1, a prodrug thereof or a pharmaceutically

5 acceptable salt thereof, in the manufacture of a medicament for treating cardiac tissue
ischemia in a mammal. '

13. Use of a compound of claim 1, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or said prodrug, in the manufacture of a
medicament for treating one or more diabetic complications in a mammal suffering

10  from one or more diabetic complications.

14, 3-Methoxy-6-(5-chloro-3-methyl-benzofuran-2-sulfenyl)-pyridazine, 3-
methoxy-6-(5-chloro-3-methyl-benzofuran-2-sulfonyl)-pyridazine or 3-methoxy-6-(5-
chlore-3-methyl-benzofuran-2-sulfinyl)-pyridazine.

15. The sodium salt of 6-(5-chloro-3-methyl-benzofuran-2-sulfonyf)-2H-

15  pyridazin-3-one.

16. A compound of claim 1, a prodrug thereof or a pharmaceutically
acceptable salt, for treating cardiac tissue ischemia in a mammal.

17. A compound of claim 1, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or said prodrug, in a pharmaceutical composition for

20 treating one or more diabetic complications in a mammal suffering from one or more
diabetic complications. |



