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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 ireatment 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,
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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,
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S02- phenyl IS ona déi ubstl ut ed on W one O, Br,
Ove, M, %‘%ﬁ YR, G v‘fgfe}ibé'tlﬁaﬂwt Sheuph fh!ppheooxyi. ghé | uoro, or
(Cl:ca)al k0>dpfnmom omadsluwemstfa.t Hetb ool oL AERYR 2GR 12 and RL3
are each i ndeBetqde t lry gd& %en or é
A stfiuients indepéndently selected from hydroxy, halo, hydroxy-(C,-C,)alkyl, (C,-
Cy)alkoxy-(C+-Cy)alkyl, (C1-Ce)alkylsulfenyl, (C+-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, (C;-Cjalkyl 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;
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the definition of substituents for Het® and Het® are optionally substituted with up to
two subétituents independently selected from hydraxy, halo, hydroxy-(C+-Cg)atkyl,

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
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Group Dis the COA@Q}‘ﬁUesj\g@pgpﬁcmpounds 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
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compounds’ and e RSuG S HHeRin RE 1 BEHRRE RSB ol S Rl I CpdRohion & 57 ¢
optional |y sibBeizofiragt2uyii drchiprordmetiyl-bentofuramalyl, Sufisro-Bernethyleach

I ndependent | Tl rp, . flugr t hyl,

4-11 5or ophen%@?ﬁﬁ?ﬁ'ﬁ%ﬁ%ﬁw W%Ao%ﬁt@%?%%ﬂgﬁ% '%aﬁgh{?%gﬁﬁ?ﬁ% Y
preferred co ﬂﬂalvv?t%i%?l@nyﬁbemoman-a@!, Seldpliorephérat)dienzsfaiad-2-@0Bk t i onal
substituent pSorfe: . g LA i g utically acceptable
salt of.said c%%%&%gﬁjg‘?n %Iy gﬁ%\égﬁ‘ﬁgﬁ%ﬁﬂé’g‘ﬁzﬁmﬁﬁﬁﬁ? gfrﬁ?tﬁﬁborrpound S

particul & | yPenzsiymeRdtred. Another preferred conmpound within Goup F is
uar

her sof or ' a_phar manertriup BHeterRRonBhads W ol 8- ddefiiethe Grofip
pr odr ug. F, are those 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



Anot her preferred conpound within Goup F is the conpound wherein said 30
addi tional substituent is 5-trifluoronethyl, a prodrug tdleSepsémber 2905
pharmaceutically acceptable salt of said conmpound or prodrug. Another
group of pWerk7HE conpounds within Goup C, designated G BGPIBIZ003We t hose
conmpounds, prodrugs thereof and pharnmaceutf-cal |y acceptable salts of said
conpounds and said prodrugs, wherein Het' is benzothien-2-y1 optionally 21
Sept enber 2005 WD 02/079198 -7 PCTI 1 B02/ 00320 substituted with up to two
substituents e@fﬁ% inde_ﬁ]endently selected fromnethyl and chloro. A
preferred conPGAilEd Wi v o ¥igsubstituents eachdngenendenitysseiscied-feor nisthy!
benzot hi en- 2- yhd cldoder odrug t hereof or a pharmaceutically acceptable salt of
said 5 conpound or ;r)rodrug. Anot her preferred conpound within Goup Gis
the conpound wher efRreiRirad cCorapaund yitinCraup isythe competridasheteinlHet'ds pr odr ug

thereof “or a Biratmeny, §3hdfug BRASHLRRbRamdufaly Bbek RRIPOLNY Bl Pr odr UL

Anot her prqielferred group of conpounds o ornmula hosé conpounds, 10
prodrugs ther &YPPARE OpREACMHEEeut i cal |y acceptabl e salts of said conpounds

and said prodrugsamhigsrs ' ,.ﬁ@g” ' t ' 1 i ng
optionally subst ié\ut edrqj\fm&?ﬁeﬁ%?t ar%{\g%lﬁfeﬁjp%'ﬁﬁgfé@?%%wp%@a@%
i ndependent | yiS Ssfire-danethyhenzeihien-24vb aryedrug Gleras o lakaheyroacdutioglly,

(C1-Co) al ky! espekbpsl i 5 t -(Cl- C4)al kyl, C(OH)R12R13,
(C1-C4) al kyl car bg%g%]lﬁgapg?&? é%@%l@ﬁ 1 car bonyl am do, 15

phenyl car bonyl ani d¥1oMREREsferredanpiof comparidyiof Fomiula t eteythosesorphuinds,
1 36l PO VR st 8500 e P R0 ORI
qui nol yl, i s Gl preffpms Whereivh iy 80y pnd Rf)isr(ﬂdﬁ"i'iem&' saidat] mhih@uptionally
P S b et 01t BRSSP SN
substitut ed \K)@a{f’m faspavh @r‘ﬁq)@lﬁochar@poyl. Sh-GelEkyCrybixikaathoryh t(Cota)alkpxy-(Co-
o ansoly SOOI PR oo €SB PRy
i azol ylIS o gpﬁ%pgnngm:m,Mn@ﬁmMnyl. naphtayloingitiazolyt hoyeidyl, triskelyiz ot hi azol yl ,
DT o Y St .l B, oBIRNE o Mhedf 21
definition offietbdenteibiaeayi pyrahe: fyraaoil, spirioihdsdapinalydienzorezdiylyi t h up to
KRERRER i S sty it
aJalkylsulfenyl, (C;-Cy)alkyisulfonyl, (Cs-C;)cycloalkyl, (C4-Cg)alkyl optionally
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,

N




C4) al koxy- (Cl1l-C4)al kyl, (Cil-C6)al kyl sul fenyl, (Cl-Ce)alkylsulfinyl,
(C1-C6) al kyl sul fonyl, (Cl1-C6)alkyl optionally substitutdSentembern2006 five
fluoro and (Cl-C6)al koxy optionally substituted with up to five fluoro;
sai d i m daw®l o2107918%azol yl , i soxazolyl, thiazolyl and 30 pyPEZ@Bozleos2s the
definition of substituents for Hetl are op¥ionally substituted with up to
two substituents independently selected from hydroxy, halo, Cl-C6)alkyl,
hydr oxy- (Cl- C4) al kyl, (Cl-C4)al koxy-(Cl1-C4)al kyl, Ci1-C4)al kyl - phenyl

optionally suybstit in.th henyl portion with one G, Br, Ow, Me or
S02- phenyl m@‘ge{‘%-é‘ééﬁﬂ Owﬁﬁhg'fwt'%i%ﬁwm YR iefiveflusien 8k (Guiaalkaxyt t he phenyl
portion wth omton&lly substitutdvaithdb tSuresMsio; 2005 WO 02/ 079198 -8 ,

PCT/ 1B02/ 003%%2 optionally substituted with up to five

Ve, (C. - CA) al kyl
fluoro, or ( @5’)’31%858192036?%8 anfly ydreaen af €d-Gualyl.up to three fluoro;

R12 and R 3 are eatthisimfvegingn I kSl vention
is al so direct e@p%@%gggdundgg%mlé%étﬁgFd;g%ﬁbcg{ng%&f@%’ﬁéﬁé?mggIﬂgerﬁé

phar naceut’ cafft el acsentablp salispipaicdeqropavss andisaid prbdmasir ugs,
wherein: A iswifBin: R and R2 are each independently sel ected from hydrogen
and nethyl; R3 is He%' ; 10 Het' is indol-2-yl, indol-3-yl, benzofuran-2
yl, benzof uran- 3- Y} $&azot hi en-2- yl, benzot hi en-3-yl ,

i mi dazo[ 1, 2a] pyr i qR%erd RPareleabiY ndepdRddARPslbeted :
t et rahydroqui nol yl_pr tetrahydroi n%lol yl ,Pv%etf%dlj ﬁg@gﬁg%? an??egaq'i onal |y
i ndependently suf$tiftigted with up to a total of two substituents each

41 oor opheny] - 1 ST %@ﬁ%2?"??"9‘1E@?%‘?*%‘ﬂal’}a?@ﬂ%%’rl%‘ﬁ“%?ﬁ??965%43’“%@%% oxy. .
™ Ll

This inventi é’h_qeﬁz%f €8 Btdagel 1 26 1rysidisyl nysolyf inidazolyl, indazolpl odr ugs t her eof
e O e G et SR Mo bl o
hydr ogen and SHﬁﬁtWP‘,’ w:thypﬁge-tgta#qéﬁwo isgbstimm'!ts eaah| inciﬂpehdmﬁlyseleyt_eﬁ fwmn d

Up o, Dy, Subat L et e MO IR Aok PAERTIGo RS | | et noxy
and chi \é\?% li)rlf}uoromee%thw, 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:

Ais 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 selected
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. £



25 This invention is also directed to conpounds of Fornula 1, prodrugs

t hereof and pharmaceutically acceptable salts of said cdrifepierdserdt®d5sai d
prodrugs, wherein: Ais SO2; R and R2 are each independently sel ected
from hydr ogenozanaiogret hyl ; 30 R3 is Het'; Het' is benzof urapr@soglnszsai d
benzof uran-2-yl being optionally independeht|ly substituted with up to two
substituents each independently selected frommethyl, nethoxy, chioro,
fluoro, ethyl, 4-fluorophenyl, trifluoromethyl, isopropyl, phenyl and

hydr oxy. 21 Septenber 2005 WD 02/079198 -9 PCTf|1B02100320 Thi s invention
Is also directed to conmpounds sel ected from 6- (i ndol e-2-

o (5 Chl b7 o 3. et o1 RUeTBRTS aleo grected f compouds sefelog fom @4l
6- (benzof ur anS@bﬁﬂfl%ﬁquazm pw.lﬁd(ézqhimre-mm-bénz(oﬁjrawkmifqny@zw

o (55 et nof EERS e SRR Ao 2t pyrdeginst-ns; Gfametioy-

6- (5, 7- di ch Iog%"lzﬁ'@w alﬂlfmywlsltﬁyﬂdawﬂ ~$-oae+GeldadimiethyBbamzefurén-2-Sulfonyl)

chl or o- benzof phap do% é )é' (B?%%rﬁ%g%%%ioﬁ;én O Giforg) ot Pardaih g e Sl an- 2-

sul fonyl ) - 2H pyri
6-(5-trifl uor@Tﬂ@'@ﬁwmfﬂ@ﬂwﬂfwﬁ}@%ﬁwﬁaﬂn—}mt 6-(riethyRbenzpfratez! n- 3- one;

6- (5- chl d
o (511 uor 0. SUBANARHASRZLON 8 b BN bR Rab AR RS 2
(6-chl oro- @Wﬁ!@mB—Dnﬁeﬁﬁ(ﬁmﬁhmﬁ-:Q@mﬂm -benzojur A2 ByiforgHaHIp\Bidane 3-one;

3- hyd

S o oY SRR Bt AR bR Bl e - phig s ettt
chl or o- 3- rhﬂwanuwn&mﬁowlb%emazmmwﬁxs%ymydmrmasumyn-zw

(
(
E)gnggt EIy{)phF%ﬁe- g uﬁ‘? ?1?05@% @EM% "ﬁg@b nyl)32r?pyridaz|n-é_one, 6-
(
|

3- phenyl - tiéﬁbf@m mmkhmmwhpn@%pmmpynaaﬁmror@ 6-35-éthyl-| uor ophe
] - benzof ur@ﬂz@?ﬂa{eﬂ% ?ﬂ%&lygggﬁdag% _daf br])enz&ﬂnobhene—é-gul%nyl}yzw

yridine -2-su
6- oxo-1¥§, GWT'CI’%ZMW%O@W@r(éamenﬁ-ﬁénzcs‘uiahdm!f@ny@hﬂﬁ-pyrﬁia&na-ﬁm@Br(s.t[h n- 4- one;

p

(

E%CQL?EF@?]BE%FV@?E@ o BB P S8 BBk 31 or o 20
ndol e- 2- suf 941'913 f_ﬂ-ﬁtﬂf?ﬁylhlalmpmm&wﬁépne 2-(6-oxo-1 6—d|hydro-pyr1dazme-3-

(

(
ul

(

(

5-
y
]

i

g gﬁf g(r))(; ylslrjllgt(%ylzgr-i%grﬁﬁﬂﬂ %alaﬁ%rﬁyé-&ﬁ@pﬁgg %H@ %egz?fgrapr%gpfgnxlm| e-2

f onyl ) - 2HPYNderinao11e; 8-(ipridazol1,2a]pyridine- -3-sulfonyl)-2H-pyridazin-3-one; 6-(6-chloro-

g Smng? nyfﬁgﬁfgewnw R?I"{a Eﬁé é@‘??é gzr%ér;th(%&é cgo?e-g-segowﬁ% -Brigatiteny| - 2-
3-one; 6-(5-chloro-indole-2-sulfonyi)-2H-pyridazin-3-one; 6- (6-fluoro-indole-2- -
sulfony!)-2H-pyridazin-3-one; 6-(5,6-methylenedioxy-indole-2-sulfonyl)-2H-pyridazin-

e 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; G—(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-indofe{-i ~sulfonyl)2H-pyridazin-3-one.

6-
6-
6-
(
6-
6-
6-
n
b
2-
6-
6-
6-
6-
S
6-
6-



sul fonyl ) - 2H pyri dazi n- 3- one;

6- ( 3-chl or o-i ndol e- 2-sul fonyl ) - 2H pyri dazi n- 3- one; 6- ( N 2155eptember 2005
benzy(i ndol e- 5-sul fonyl ) - 2H pyri dazi n- 3- one;

6- ( 5- chl or WwO32829188/| - benzof ur an- 2- net hyl suI fonyl ) - 2H pyr | BEEIB2BOENE;
6- (i ndol e- 3-sul fonyl') - 2H pyri dazi n- 3- one; 16B- (N

nmet hyl i ndol e- 2- sul f onyl ) - 2H pyri dazi n- 3- one;

6- (pyn-ol e-i-sul fonyl)2H py(i dazi n- 3- one 6- (i m dazol e- 1

-sul fonyl ) 2H pyri dazi n- 3-one; 6-(indole-1 -sul fonyl)2H pyridazi n-3-one;
6- ( 3- chl or o-i ndol eAPCe'IﬁHeﬂtﬂﬁ‘gHQCiHDWW'H’éﬂf WE:WQﬂﬁ%émg paragrap are 6-(indole-2-
6- (3- chloro4 da, . =T
6- (3. ot hyl - gtlﬁvé)e?l_lll E?ﬂa%'ﬁ I 6'(5‘@12 geiznl 2 @nﬁ)ﬂﬁ‘%yndazmSone 6-(5,7
(tetrahydroq Lﬁ'@l'mrp'rbéme%WE r)yl) w@azi&@me:ﬁ gnehloro-benzofuran-2-
6-(

6-

3-[4-f :
Cirt dazol 5. SRR PR R ol M B SR BRAA) Dr1dy Alin-3-one;
6-(2, 3-tebr arﬁy q:@aeféylfa-@athvwmgmnpwuIfamﬂ)-ﬁﬂ-ayrmln-mnes@ﬁsﬁmmf 2005
WO 02/ 079198 f%{hg 29191%02-5 le])ﬁ%)oa pg I /J!]%j-?l% gﬂ?—h él’D H&% éﬂ Qf the

precedi ng par agg -(1rn I'dazi n--3- ONE;
6- (benzof ur arsu @Df%nxnd;az;aﬂqwr M@:zrnloro@matbyl—t&n(z@umn-z—sulfonyl)-ZH-

di chl or o- ben T‘&'é 3—%ne°’lé rQ-B%'Sfét%bbyr i} 'I'i%nQ—g%ulfonyi)—ZH—pyndazm-S-one

6- (5-chl oro- nzo ur an- 2 onyl
6- ( 3- net hyl - ebenaoihionhere- %—amlfQﬂW}“QM Y RHRN-3-dbe i6a(334-Huerophehyl]-benzofuran-2-

oo by, kAR B ARE AL A o RKA B Sk O

3- hydr oxyﬁldéﬁ'bmrﬁ@ﬂlﬁbemfumbylmw-ﬁymydmm-enejrﬁe(,ﬁ-chloro -indole-2-

S~ hi or o JUEbRHRRE ol CrEtlo BN AnkndiE s by AT h Dt Eone; o
enzot hi opm%n@osp-%mefhyh@aryzo@mm&meﬂwksutfor@n@hbpyndazm—%ne 6-(indole-3-

(
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b
EB 14-11 uogeﬁ&g §%?Jbﬁ %ﬁo@gﬂggm&a.z %HT 'ziiﬁﬂriem%.&%ee_
%
(

t hi eno[ 2 |ne -su azi n-
5- chl & o- $>-geky m&mnﬁ-auifczw&ammngiatz)n—&ﬁn@wd@dznmlaz;:{hae]pyndme-m

5~ ol or 3- oy e o byt | dazi n-3-one: -
5-chl or o- 3- et hyl"tnﬁ%fﬁﬂ‘eﬁ grogp obcarepdupds of thensﬂC)%dlmwgl‘aﬂhzarmSS one;
o (:c B(rjglng[ ‘;’ l%?\%fﬂ :%selﬁighﬂ%?ﬂ gﬁ%&unﬁ_@ﬁl&g 6-(5,7- dacohIoro-benzaoﬂirgn-z-sulfonyI)
(5- met hyl - bealzlﬁwud@am-&osen&6rghlc)ro-genszjt(raazfsnﬁmybﬁé#mauazm-s-one, 6-(3-
6- (i m dagp[ 1n%?~]y9¥érlz@fd?éh él-sulﬁiﬁ gﬁy}id%'ﬁ Q%H%,LE"@ | AncrEtnys-ReflyE" €d group

of conpounds of "t he precedi.n
( benzof ur an- PerggiFraimgHsyifon) wvddaznmriismgrﬁa(5-ﬂuor0«3-methyl-benzofuran-2~

6- (5, 7-di chl @Igﬁzgsgf{gﬁ%a&@ﬁ?ﬁé"é@%ﬁo 308 Wrble ﬁlﬁbt%ng%ulf%yiym-

6- (5-chl oro- pyri dazi n- 3-

6-
6-
6-
6-
6-
6-
6-
6-
6-
6-
(
6-

et hyl - benz oPYiidganS-eng B-Erghlp MDW@-%ﬁdfonyf)-ZH-Pyﬂgacm—3~0ﬂe 6-

fl ?
T e s
AN, SR P U AU AP IR UAR Bl AL Y
- (5- chl or 0- 3,ARtENE HRFOBPHERAD- L oM SMBAd2 -3 3Ad B=(3: n%iﬁyr- 6-

benzofuran-2-sulfonyl)-2H-pyridazin-3-one.

CDCDCDCD

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)-



benzot hi ophene- 2- suf f onyl ) - 2H pyri dazi n- 3- one;

6- (3-[ 4-fl uorophenyl]-benzofuran 2 25 sul fonyl) - 2H pyri ddZSapi@nloereZ005

6- (5- cht or 0- 3- et hyl - benzof uran2- sul f onyl ) - 2H pyri dazi n- 3-one;

6- (5- chl or\SO3207AAY/| 2- sul fonyl ) - 2H pyri dazi n- 3- one; and 6PCHIBAOP3ZD -
benzof ur an- 2- sul f onyl ) - 2H pyri dazi n- 3-one}t-A preferred group of conmpounds
of the precedi ng paragraph are 6-(5-

trifluoromethyl-3- rret hyI benzof uran- 2-sul fonyl ) - 2H pyri dazi n- 3- one;

6- (5-chl oro-3;,,30 I-benzofuran 2-sul fonyl) ri dazi n-3-one and
6- (5- f | uor o- Ry HE%f6J%W%‘@ﬂqt@ﬂ;bﬁ?Z@Fﬁﬁ;ﬁ-ﬂdézylhﬂé-wﬁ@zin-&not her

preferred grae, Gf(5Q@ﬂHMﬁétﬁyllﬁ mEBYIBE2 ofurd NS HRG S EH YRS 3%ne, 6-(5-

sul fonyl ) - 2H azi
6- (5- chl oro- .%P%*’?egw ‘?%ﬁy{h)@bwqa%mﬁ%md)rﬂtpﬂrdezmsi -one and 6-
(I ndol e- 3- sul (bermthiophery3-slRdalIRbEpYAGazin-3- ’
6- (5-chl or.o- 3- net I-benzofuranpz 'p? oerR/?)onSl Sept enber 2005 WO 02/ 079198
-11 PCTI JB02/ 00320 l'ﬁ.mwrptpadgﬁ O gler,ﬁ%d to pharmaceutical compositions comprising a

6-(5-fl %o

6- ES trr?[aorowtoﬁmli Ppgm% @lr)bénzoé H{egénaff) su%h?ony e)ﬁwa&ep%%m 2Ol e,

6- (5- chl or 08¢ ungd o s ﬂféSQI@QITQCbﬁh?HalQBhWDelamh 3-one and 6-
(benzot hi ophepgpdsisshd sdbitionalf tdmrisd & Hénﬁa&élﬁicalﬁ a@éﬁaﬁl@V&ﬂ&l%,O%{ﬁqﬁ_:oal S0

directed to pharnaceuti cal corrp03|t|o S CO oun rmul a
1, a prodrug°fﬁ@+eé‘&f or a pharmaceutically accept abI e salt of said

conpound1gr said n'lhmm&ﬁoh 'is iso &}Fe%fe%rth‘?l‘iietﬂ&'&%t foFﬁé%lr@tﬁgE:d(?;cpng% cal

conposi tions, additional |y conprise a pharmaceutic e vehicle,
carrier or Schemigin alroammaé C‘?W@mgl inigteing &o eAid swnwoal o effectiveds f or

treating car I tering to
St ol et o pd e B b, 3 ATBAIR SRl B AR NS 0L 1
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suffering fromcardi ac tissue isch em a ering from
cardiac ti ss’ﬂi’émnﬁilﬁ'@ﬁ%Sl{f{?ﬂ“@f@'ﬁ]ﬂa&d'a%ﬂmmhema oy rgd;(y hmgtlisﬁofawal ting or

under goi NG CARHAG frofPEHIRY 855Ul iddheia. O#Mﬁaﬁﬂgﬂé’% RnA8 ot (B m g pe | nvention

is also directed To nethods of inhibitin ctase iIn manmal i n
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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 pharmaceutlcally
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



al dose reductase inhibiting anound of a conpound of Fornmula 1. This
invention is also directed to nethods of inhibiting al dds@SeptedbetZ298 in a
manmal in need of inhibition of al dose reductase conprising adm ni stering
a phar mace¥0i02ar?12% conposition conprising a conpound of FBEWIB®HD32ANd a
pharmaceutically acceptable vehicle, cardZer or diluent. This invention is
al so directed to nethods of treating one or nore diabetic conplications in
a mamual suffering from one or nore diabetic conplications conprising .

adm ni stering an effective anount of a conpound of 30
Formula I, WP@“BS %@ﬁe Frmerestipbelieewtnlications in agespoalisuieringlitorof sai d
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directed to %ﬁfﬁﬁﬁ?ﬁﬁdfé’ds&@ﬁ@%ﬂn&%ﬁ?ﬁ}ﬁ%i ﬁ]hlﬁgotaangggﬁconp%@tohlgpﬁm a

first conpound and a second conpoun ereln sal

conpound of E§Hphdehydrogensse M@Obfsmhla@fym@m phospipwylask inhibitor (GPI),

phar maceyti caklet I fi s rodr ug
of said first goléo%gﬁ%rﬁw g‘?é“@ﬁ%ﬁ@%&% ﬁygi’a?@%ﬁﬁg&@t lﬁf’%@’#
adenosi ne ag &fﬁg’#das& infjlejtap(a ‘meQi@Bxﬁih@g@wmélonm hitidizbetic 6@BitYa gltazpng); oge n

hosphoryl as nin re nhi bi t or
Caor) 3 5 Rkiancte scllishend aociec ) AEURSIT Frib Ay Bl or " (-
vast at i B) a inhititerz an paginkensiotid Adhrectiptr entagomistanta phasgHodiestsras) type & (ACE)
| -am nobut yri @A,Bg in_cpnverti enzyne
I nhi bi tor d lﬂD@%l @ltqignm nbr@ 25 &%ﬂd %@8@&6‘%"3’9?8&885@@% Q‘%" d ‘
phosphodi %st éeeepiablegsdt of said peEorE)comploud brof said poodrdy otsad secnd second
Compoung. 3 SoRpRATeSHLIGH ety B6SERIARLSRR e BE IS ERRhERER U
conpounds f obuiﬁ%nmrﬁn’ﬂtﬁd . iatoreastationsildenéfi,deriralibe) pregabalirg igabapentied t o,
atorvastatin | ] tin quoxetlne
Ceri vast at | nUEEHEBA atotis iRl e R Vcfhin SGRPRTEN, Plopiire
pl ogl i t azonelosightgang; benazeprd anti eaplopyir ard phacmamptically atceptatils salts of said
phar macesq i caddodd BGRERINAL! BhisSAldmioRlis S8} Srected to methods of treating one or

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



20 second compounds. This invention is also directed to nethods of treating
one or nore diabetic conplications in a manmal conpri sidigSepdernbgrs08%i ng t o
a mammal in need of such treatment a pharmaceutical conposition as set
forth in tWO2{93138%r aph. This invention is_also directed t BCHIBRORBE of
treating one or nore diabetic conplicatidfs in a manmal conpri sing
admnistering to a mammal in need of such 25 treatnent a conbination of a
first conpound and a second conpound; wherein said first conpound is a

~conmpound of claim1, a prodrug thereof or a pharmaceutically acceptable
salt thereof %ﬁ‘é BEFCOEQFHQB?LB‘H&%@,phﬁﬁﬁﬁ‘?ﬂf'@nké‘?ﬁ?ﬁ@b@cﬁ?ﬁﬁmﬁﬂ pecosd NHE- 1

i nhi bi tor, ancomjssungonef saiRftbdlig. a sor bitol dehydrogenase inhibitor (SDI),
a gl ycogen phosphorylase inhibitor (GPl), a selective serotonin reuptake
inhibitor (SSRI), a 3 30.hydroxy-3-nethyl glutaryl coenzyme A reductase
inhibitor (a vastatin), a thiazolidined !one anfidiabetic agent O
glitazone), a 7-amnoputyric acid (GABAL_ agoni st, an angi ot ensin

converting enzyne (8 e’%’ﬁmstﬁ’%ctﬁ'f,ec@ﬁt‘é 6 empsising- 11 (A-11) receptor
antagoni st or a phosphagi est£fasfitlds: e aid i g of 21
Sept ember 2005 VO 02/ 079198 - 13 PCT/ Paco %ﬁ%@%’?#éﬁ%ﬁ@%@ﬁ%ﬁﬁ%ﬂr a
phar maceut i cd PRoxgdsseelior 8 phamacsttically acospiablesalt obsaid corapeundef Femiuda
prodrug. 5 Thiob saifl Riaicpshd Polih@cdlitb A cBekkébid bdrfor HRGE B Aften) @ TSt
unit dosage form conprising a conpound of Fornula ? a prodrug’thereof or
a phar maceutical |y accéPt abasesend urngrdosageifogaepoariengsf Fornula | or said
prodrug god a phar maceytnig@hliphigieeept abl e carrier, vehicle or diluent; b) a
second unit dosage formconprising: 10 a NHE-1 inhibitor; an adenosine
agoni st; a sorbitol deR)HBYSHEATONISHI bitor a sel ective serotonin reuptake

inhibitor; a vastatingsbpiteiuehPdrogiRReimhisgRverti ng enzyme inhibitor; a
t hi azol i di nedi one anti di abeti c agent, a glycogen phosphoryl ase i nhibitor;
an angi otensin 11 r eceptS8leclistsgiBenia freuptakginkiitasbut yri ¢ aci d ( GABA)
agoni st; and 20 a phogphadigst erase type 5 inhibitor;

i5 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: ¢



a prodrug of said sorbitol dehydrogenase inhibitor, selective serotonin
reupt ake inhibitor, vastatin, angiotensin converting enZin®efiterhbdyi 20006,

t hi azol i di nedi one antidi abetic agent, glycogen phosphoryl ase i nhibitor,
angi ot ensi WOI0R/07939t ake i nhibitor, y-am nobutyric acid agb@l/B8026320
phosphodi esterase type 5 inhibitor, or a ?%-pharmaceutically acceptable
salt thereof or of said prodrug and a pharmaceutically acceptable carrier,
vehicle or diluent; and c) a container. This invention is also directed to
i ntermedi ate conpounds of Formula 11, NN ZO(/ \ , 30 wherein: { 21
Sept enber 2005 WO 077 879998 SO 4 PCT/ 1 B02/ 003200 Ais S, SOor SO2¢ Zis

(G ooyel T, prenzl @ s ool o pRE R RELRG oBRIBREL! Y,

substituted with one or two 'substituents’ eac

chloro and né{hfijutedwitmonger two sdbstitueals watnindprandenty selasiatt foechian andt hy| ;
R3a is Het', iHet 1; R4 is hydrogen or (Cl-C3)al kyl; Het' is pyridyl,
pyrimdyl, pyrazinyl, pytidazinyl, quinolyl, isoquinolyl, quinazolyl,

qui noxal yI3 pht hal BzpA R ate earbiindapendentp hydrpgeriongethybt er i di nyl, 10
pyrazi nopyrazi nyl , rPs prebnaiykidazi nyl , pyrim dopyridazinyl,

pyrim dopyrimdyl, ,pyridopyrim dyl, pyridopyrazinyl, pyridopyridazinyl,
pyrrolyl, furanyl Rt ﬁi"&fﬁmg,en Orﬁdéd@ikxhl oxazolyl, thiazolyl, pyrazolyl,

totrazol Yl | i ndoly et BTyt PREGI predE Rhadamth Uit RETON

benzoxazol yI , quinarei. tiuigsalyl, phihalaaing gitnolingnaaphibyeizivyly bteridimyl,

R e ik R s ey

i soxazof opyr myﬁdquigaj@y{,i RyFgpRyIgEINdMYridonyyidazitgmyriolyl, dydanylf thiemplyr i i dyl

oot ool oy o SNl W RSP G, gt oY1

pyr r ol opyr aziggtiazalyly biadiazlyhyetrazolyl, indolyly baniaiytianyl, benzothienyt, |
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-Ce)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,



20 i m dazol opyrazi nyl, oxazol opyrazinyl, thiazol opyrazinyl,

pyrazol opyrazinyl, isoxazol opyrazinyl, isothiazol opyrazZinyeptember 2005
pyrrol opyridazinyl, furopyridazinyl, thienopyridazinyl,

i m dazol opA@A7IM§| , oxazol opyri dazi nyl, thiazol opyri dazi RGT/IB02/06320
pyrazol opyridazi nyl, isoxazol opyridazi nyI 18r i sot hi azol opyri dazi nyl; Het'
I's 1independently optionally substituted with up to a total of four
substituents each 25 i ndependently selected from hal o, fornyl,

(C1- C6) al koxycarb (C1- CB)al kyl enyl oxycar bonyl

(C1- C¢4) al koxy%@ﬂa@iﬂ éhlﬂs}lﬁzolxb(tatgmm@nyl( nzoﬂmaiwkwrsaylbmgmm do,
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pyrrolyl, 30 Eﬁiﬁﬁiﬁﬁéd’%ﬂh gwormwé' sub'sﬁtﬂQM‘s %Qbﬁinde%ﬁéﬂgﬁ%%g%’d fréM hy@Rgy,nY! -
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i soxazol Y1, . il ofh o fobsREHE BP ALy 2ROt A7 ALARR W I 1%%600320 - 15

oxadi azol yI t hi adi azo tetrazo enzot hi az yrrolyl,
pyrazol yl , qﬁlﬂb‘ﬁ@tuﬁhfs aagl@msien@dﬁmly b@atzted( frool iwk:lroxp,mlmi&@hwkyl mmdrqiy-l oxy,

dyl I f th
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substituents substitutasde iﬁlmd@m'ﬂ gprlm with enk €% BrONelidx gr SB,-hia¢ny! wherein
hyd Cl- |
sﬁb;ﬁ(%’u'g ed vc\?at uppher()ﬁs gﬁ%ﬁéllg%ﬁﬁstt%?ﬁ%%X 3&8&'@8%?‘%ﬁ§|‘#3}9p9§g?t u%/ed
with up to fMee(GiGuniiyl optishally swodtitptsidyith updadive filioroj s(Cah)afkaxyt hi azol yl
and pyrazol y'oﬁtﬁnélﬂ%ub&ﬁﬂt’eﬂ%th%g t8fthrbg‘ﬁu3;ldb5t ituents of Het' are optionally

substituted trtuent's each i ndependently sel ected from

hydr oxy, ¥al 0R @Ild@d arelepch indgpensiently bydragerca) (€h-40y)ajkyl.

i the phenyl - por £+ BTt yeraiocbmabl Al it FEERYY, R8GndRg cbu AR (2T
S2- phenyl i sthepr camnpaungs suhpharmacewdtidaliy atreppshiersgts mm'eofavhamm A ielSeRCI Br,

Ove, M, (Clyf{dn LhoPAL K2 | d wth up to five fluoro, or
(C1l-4) al koxy op?%réng y' gugiké?u?g(?’%rﬁ%ﬁ}ﬁ to three fluoro; 15 R 12 and

R13 are each i ndepthgaitedoroyrieiagsipanndg OJ?LG@))MjﬂBagmatpd &reup BB, greoup of
ooy o 97 o Sk BEFABREACHB) e B S IBRIAT S
each H R3a % ﬁ@@-{s 2aleyrigin-4-one-L1W| furanol2, 3blpyridin-2-yl, thieno[2,3b]pyridin-2-y!,
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 fluorg, chioro, bré)mo, (C1-Ce)alkyt, (C,-Cg)alkoxy, trifluoromethyl,



A preferred group of conpounds of G oup AA, designated Goup BB, are 20

t hose conpounds and pharmaceutically acceptabl e salts t#r¢spterabar28Dh Het 1

is B5H furo-[3, 2c] pyridi n-4-one-2-yl, furano[ 2, 3bj pyridin-2-yl,

t hi eno[ 2, WPIPOTHPH-2-yl, indol-2-yl, indol-3-yl, benzof UPGHIBEI2H320

benzot hi en-2-yl, imdazo[1,2a]pyridin-3-y16- pyrrol-1-yl, imdazol-1-yl,

i ndazol - 1-yl, tetrahydroquinol-1-yl or tetrahydroindol-1-yl, wherein sald

Het1l is optionally independently substituted with up to a total of two 25
substituents each i ndependentl sel ected fromfluoro, chloro, brono,

(Cl1- Ce) al kyl , hydrogsy.-hesyy %r%ﬂbwﬂ@ﬂWEDyiHWemMpﬁbmﬂyyl and phenyl ;

sai d benzyl ﬁﬂdé hEH ut ed with

up to three hal oB I&su@sftﬂjt&?ﬁ/m\ ?'pﬁd@g%l %!ox(& %@%[f(g'ggt; ?ﬁ?@k@@r nyl, |
(Cl- 06) al kyl Qg)aﬂkyl'wifonxl c@@a)}g&wlsyf iRyl (ﬁé'@s)alkylaufferiw tim‘hmrmndfmyioohydhpxy oxy. 30
A preferred group fehren are t hose |
conpounds_and Iphafp‘nggeut [ %gﬁﬁéurg{:%@@gglcgﬁg tﬁjﬁe gg\(‘h@’{;ﬁ%%ﬁs S
i ndol - 2- yP, EEH%$WW®EpzofUﬁn@6habd hharmazeyhc,allw\a:mepiabhwtsl tHeegof, |s
optionally indep }élai{}

substituents eachﬁlﬂﬁglgéléndé M%Sefcgc efi@#@ﬁ“ﬁ’m%ﬂgﬁgﬂﬂgﬁ%&%}%rm

(Cl- C6) al ky! | %e&afd}ey%lpmmundwnd phanmacettivally a@bpBble with drer@fatherd® A

PCTllBOZlOOS%dij . eV aY] 2%%‘5 y zyl and phenyl are each
optionally i nde%endenﬁ y su st [ tut et & %ndﬁ?ﬂ ﬂefﬁ Qr ee hal o, (Cl-0C6)alkyl,

( C1- C6) al koxy, (Chpredsyred grdup@f t@‘nmund§©16m)mmmydlemgnbtedﬁmup EE, are

Cl-Ce) a I | ound of
E’;‘roup )CCJ"?(g ?\‘éﬁé%@% %’Iﬁld Jnld H‘El%ltgle%{éa"? @b@%bﬁ%%qltg%x@ ‘ﬁﬁre'ﬂ uran 2-yi
and phar rrace@hhﬁé‘a’r[&y?cbﬁ.’@@p-ﬂamee‘z Walurano{2yab]pwridin-24h diidres[2, pb]pfzm‘m_gq,l group of
conpounds of LIRAl Lad tho and

phglr) ml;ceut | clglgla ﬂgc@g&l 3 II gé*szgﬁ‘?érﬁ?w bgH#)oqu\th ?3; Em @(?é&np&%a‘a’d R2 are
each H R3' Mp¥radwl, l@mzd -8, indadel-yl, Actmhyfequiadi- 13 ylmmetm“hydmmeuwﬁ of

G oup DD, degg t ‘é\?ﬁf’% ds _an maceutlcall
accegt abI e gg??gﬁtsﬁgjr#e%t? Enallg wﬁeep éRdénhg%ﬁEsﬁﬂﬂg&W@’ ?Op F‘g MO one- 2- yl, Y
fur ano[ ) %b]%&bﬁtlfuewszaym indepersienfiosetdtey fromiflue; ;zimoro brosiad, (Qr&J;)al l,

ool 21 RO R e Yo b W SRl bR B bR V'

tetrahydroi A8 eagh 9Pt10naUM1@d%@€rﬁld§aﬂycBLlHetttutedsmtblpIp tomm‘eéy'lalonc@pxeel)mimt |y
substi t ut ed (g ddy)atdnd, C(C?Ldsiéﬁlﬁlsgf?énr)r%\fet @a%@ﬁif@@bﬁa& y%@ gependent ly

sel ected from fluoro, chlor oxy,
trifl uor onettHiHOrometVsrydissnzyl and phenyl; said benzyl and phenyl are

cact h 0 ?gPﬁ S?I Y imGreRaRmaRblY o ohid SN R BediGndtll BFop T 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, (C4-Ce)alkylsulfenyl, 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 pharmaceutlcally acceptable salts thereof wherein Het'



(C1- Co) al koxy, (Ci1-0C6)alkyl sul fonyl, (Cl-0C6)alkyl sulfnyl,
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(C, u Co6) 1’3.| lliyl ;Csla? ¥ aﬁ%@pﬁ%ﬁﬁﬁéﬁh{ﬁ&rg@%ﬁg '%%t%V%'Vand phenyl ;
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A preferred ' ; RzyEA el angessich wptionbllr oup 11, are
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is indol-2-yl enzof.uran-2-yl or benzothi én- Net' is
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(C, -Co6)al kyl C.- | kox trifluoronmethyl, 1 roxy, benzy
phenyl ; sai f r@%ﬂ?w%%ﬂd’eﬁﬁ HiAN-%Ykendpmraptaudeally|agceptable salts thereof,
20 Another preferred group of compounds of Formuia |, designated Group JJ,

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,
thienof2,3bjpyridin-2-yl, indol-2-yi, indol-3-yl, benzofuran-2-yi, benzothien-2-yl,
imidazo[1,2a]pyridin-3-yl, pyrrol-1-yl, imidazol-1 -¥l, 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 sﬁbstituted with
up to three halo, (C4-Cs)alkyl, (C,-Cs)alkoxy, (C+-Ce)alkylsulfonyl, (C,-
Ce)alkylsulfiny, (C+-Coalkylsulfenyl, triflucromethy! or hydroxy.
A preferred group of com(pounds of Group KK, designated Group LL, are
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benzot hien-2-yl, 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-Co)alkyl, (C4-Cy)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-chioro-
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-



I m dazo[ 1, 2a] pyridin-3 yl, pyrrol-1yl, imdazol-1-yl, indazol-1 yl,
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that one or nore atons are re ace an a atom’&Trass or
mass nunber BicPieredse, are waeful inedrag end/or St@stateﬁiSMStmuhbmaswaamtmteﬂound in
nature. Exanpheqy ohd ks tigat; ds of
the invention iInclude rlgégﬁgsiees 0 ISO%?F[%S% B aflé)rg};géf%ﬂe&j ﬁr%gr%ggggﬂygen
phosphor ous, Pigaamtien and %ﬁﬁmlﬂnrﬂlﬁbm embsmmtloswdh headerMatoislsudBay 14C, 15N,
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metabolic stability, for example increased in vivo half-ife or reduced dosage

of

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.



of Formula | and Formula Il of the present invention, prodrugs thereof, and
pharmaceutical ly acceptable salts of said conpounds or &1 Sertemberd@0bgs
which contain the aforenentioned i sotopes and/or other isotopes of other
atons are Wit#i0A19% t he scope of this inveption. Certain PCI/JIB02/00320

i sotopi cal l y-1 abel ed conpounds of the preSent invention, for exanple those
I nto which radi oactive isotopes such as 3H or 14C are incorporated, are
useful in drug and/or substrate tissue distribution assays. Tritiated,

i.e., 3H, and carbgf: [ <€ . Lsotopes are particujarly preferred for
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i ncl ude par t i edample)\aeninzthglene, qiigeres) bicpPlendbuflene Bddriderd) nekfder than that
fromtaking no compound or fromtaking a placebo, is

whi ch woul d r |
| ess than 10 /%%méngddition to substantially total prevention. 30 The term

"treatind'G "treatBy solféhyl tanemniS, b SsumerishesAt 8O dHel Mgﬁf&yﬁ}éqﬁ%éﬁii ve
(e.qg., prophy%act ic) and palliative treatnent. By "pharmaceutically
acceptabl e” it ¥s meant the carrier, diluent, excipients, and/or salt nust
be conpati bl e wi t Byt*halotit hegant egoedb@Riosiogd, driGorbor mul ati on, and not
deleterious to thflP .,elhig,pj ent gher,eof. WO 02/ 079198 PCTI 1B02/ 00320 20 The
expr essi on " prodr (g “FEf '§raeant stiaighyos Sranghed cogin satysated lydioca®an 66r  whi ch,
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20 designated length encompasses the particular example) are methoxy, 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



‘ By "hal o" is neant chloro, brono, iodo, or fluoro. By "alkyl" is neant
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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



10 (mesyl ate) and p-tol uenesul fonate (tosylate) salts. A particularly
preferred salt is the sodiumsalt. Pharmaceutically acc@dpiepienabera200dnic
salts of the conpounds of this invention may be readily prepared by
reacting tW@ R/0aH%cid formof said conpounds with an appPGpiIBaie32Base,
usual |y one equivalent, in a co-solvent. “®pical bases are sodium 15
hydr oxi de, sodi um net hoxi de, sodi um et hoxi de, sodi um hydri de, potassium
met hoxi de, potassium carbonate, sodium carbonate, nagnesi um hydroxi de,
cal cium hydr OXI de, Eenzgt hi ne, choline, diethanol am ne, piperazine and
t r onet hami ne. PARRANALRE ACiH gre ushpl combineddn a sespiventifiom whichiing desiedaalt by

addi tion of aprREPIAES%RREn b BIhERRE isOABA o%ﬁbérgraﬁézrﬁarwcﬁfag{mﬁ&{ & Pdpar ed by

m xing a solution of the acid with a solution er ent t of

the cation (sHRI&Nn cﬂeyﬁa@ ke §-i"i!iﬁﬁ Rtifigd b enistallization fragr{(EsCualcohaliaselyentand
enpl oying a SQJcﬁ%tmétﬁalﬁbl etiRdridyor |ﬁ§?6p%h@l)orf‘rﬁﬂm§‘ﬁ@ﬁﬂ&i\feﬂé i85 g&%ttﬁ%t' oni ¢

salt precipitates can be ot herw se 1so concentra 1 on and/o

addi ti on d“e%%tgﬂlk@@ﬁ? or metyl isobntybketeng.t her purified by crystallization
from (Cl-C6)al COh@io@rug%@fWh@rﬁbW%a?%e‘B?Fniétahgsubs‘ﬁwﬁﬁé]ag?ﬁlhe'nipé?r opanol or

from ketoni c solvents such as 25 acetone, ne or met hyl

i sobutyl ket didmuigrat g gnifagen Rasitios af the pyridazine3-oreming asishowh belews i nvent i on
may be readily prepared by reacting ppe free base formof said conpounds
with the appropriate acid. Wen the dalt is of a nonobasic acid (e.g., the
hydr ochl ori de, the hydrobrom de, the Np"'ﬁol uenesul fonate, the acetate), the

hydrogen formof a dibasic acid (@ t dr ogen sulfate, the
succi nate) or the di hydrogen form of i basic acid (e.g., the dihydrogen
phosphate, the citrate), at |east ong’ no ar equi val ent and usually a nol ar

excess of the acid is enployed. However wRén such salts as the sulfate, the
hem succi nate, the_h ro hosphat e or the phosphate are desired, the
appropriate é(‘ﬂ'&eé&g i‘{; &gﬁﬁaﬁ@ﬁggn wAYly JNesA Rrogrugs M3y bRicrepagrei repdtingise used.
The freei@l Sembemhﬂsf RABIa\WRIA /B Rba% oidke RFRLLEN QP8 Basgs and the
acid are usu%lbi/ me&an a Cco- oI vent fromwhich the desired salt

dcaj:r?v

preci pi tates &g ¢ Pramoech %’8I°<§f°l§’& im{peqwereast pia base suga®foraddi ti on
of a non- sokxanple, %ﬁa)mﬁﬁtmdb%r f\-lbtliyhlﬂﬁluﬁlllﬁ bﬁé&‘h‘oﬁlﬁeﬁ%ﬁﬁéxﬁ' dich@kifep from

(C1-C8)al cohaglic sol.ve such ?%rarre hanol, ethanol or_isopropanol or from

ket oni ¢ sol vERPEPIE Jpe U orettheyy Theceaiionds ganeralyl i sobut yl
ket one. Pr odr:at@ad olit Athérm éraméstrhﬁﬁhgfﬁdm%oumﬁﬁé aQé(ut%HPﬁEéngdé ) »ﬂweﬁo”pound
(0]

of For usure}é sédlgm%'xygxl':g{er gsgtleng bgs(.)es I\/\Elllieo nu n -b i¥ oo ase, the
shown beldw n using n utyl 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.
: {




Pr- N-N wherein Pr is (CT- C6) al kyI or benzyl. These prodrugs may be
prepared by reacting a 10 conpound of Fornula | with aZddrgpiemeera00% he
formula Pr-X, wherein Pr is as defined above and X is brono, chloro or |odo
in the pre¥em287998 a base such as, for exanple, sodi um hyBET/HO2H8320- but yI
lithiumin a reaction inert solvent, such?ds, for exanpl e,

di nmet hyl f ormam de, tetrahydrofuran or ether. The reaction is generally
carried out at terrperatures rangi ng from about O0C to about room tenperature
when 15 using sodi sljﬁn drid a t he base. When using n-butyl lithiumor a
sinilar base, the %gé‘i“ puinaey eilbin e @il alsg reragnize that spdaint ur es

rangi ng from abapdundd BFdrmuRQfthis ﬂ%nt@nﬁ@rﬁe%t%ﬁﬁ)ﬁﬁnﬁ%mpfépﬁé{ such
prodrugs will be readi| \érpqphﬁarent to the  skill person. As “Use erein,

the expressi oRGUIILTIEXs rt“"@d?%ﬁ""h&hére"ﬂﬁ@ﬁ*@ eguiibyisat with ezghoter to a
sol vent or m AlddfinodlexaRble tauidhémsh SXe®-ael taliBhRfigRlj M th starting
materials, reagents, internediates or products-in a manner whi ch adversely
‘affects the yield of the ired product. The chem gt of ordinary skill

wi |l recognize that certai ounds of Fornula | this 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.5 Conpounds of Fornmula | 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%ph% ?ﬁﬁamn"%c%qul‘?h (?HIW At ﬁaB mﬂ%’”ﬁﬁ&%%"ﬁ%&'&!ﬂ%m

Sﬁplt Ierrber t ﬁodﬁfdmmmmms @8d haanl?ﬁmdomﬁh'yt e Eﬂﬁﬂ{éul'éhfa shsah gwugafn t}ﬁé gnw Iy |
ski in e | so _recogni at._certain ounds o ormul a

of this i nven'tgl[:&c%ﬂga gt @Wd?ﬂn tgw?r'?%a fjuqn an, er’T‘B“Fl%? WOSEePERFR | 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_pmarl smis keto-enol tautonerism i.e., 5 HBO
Exanpl es .of conpounds V\/rN—G-N can exi st as tautomers |, i q\yude

hydr oxypyri di nes, r mdi g{: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

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;



tautonmers, e.g., 10 A--R3 HO NN A-R3 O her exanples wi |l be recognized by
those skilled in the art. Al such tautonmers and mi xt ur2dsSeptemkasf2085 e
included in this invention. DVF neans N, N-di net hyl f or ram de. DVMSO neans

di met hyl sSWPf03R7988 THE neans tetrahydrofuran. 15 WhenevePCT/HO288320ct ur e
of a cyclic radical is shown with a bond-8#awn from outside the ring to
inside the ring, it will be understood by those of ordinary skill in the
art to nmean that the bond may be attached to any atomon the ring with an
avai lable site for bonding. If the cyclic radical is a bicyclic or
tricyclic radical, then the bond may |be attached to any atomon any of the
rings wwth an av |Iab'e sijge for bondilng. for 20 exa r esents any or
all of the follow r (o . CQ es and va agés will be
apparent fromthe gjpecifli cat{on and ich dedgri th i nvention.
DETAI LED DESCRI PTI N NVENTI N Bneral thegonp s 'of Fornul a
| of this invention can be made by processes whi ch i ncl ude processes

anal ogous to those known in the chemcal arts, particularly in |Iight of
the description contained gerein. Certain procgsses for the manufacture of
t he compounds of Fopfu this inve provi ded as further
features of the invgnti are illus by [the foll ow ng reaction
schemes. Qther 1Q N Nre smscrib } Nexperinmental section.
Scheme | NeN Het'-SH + 1-1 NeN R 1-4a A=SM¥ 1-¥b A=S02 1-2 |

n an

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
Het'-SH + M — ZLMS_Het1
R R
1.2
0
_H '|: . S—H t1
, O
1-4a A=S0 1

1-4b A=SO,

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



According to Schene 1, conmpounds of Formula 1, wherein Rl and R2 are as
defined above and R3 is Het', can be prepared fromthe &r3apigrobeti20§5
pyridazine of 15 fornula 1-2 and a heterocyclic thiol of fornula 1-1.

At hi ol 1-IWOitg/6FHPENh R3 of the 21 Septenber 2005 WO 02/ 079REBIB62/00320
PCT/ | BO2/ 00320 -25 conpounds of Formula$®5is Hetl, is reacted with a base
such as an alkali netal (Cl- C6)al koxide in a (Cl-C6) al kanol, to obtain
the.-alkali metal salt of said thiol. Preferred alkali netal

(C1-C6) al koxides include, but are,not limted to, sodi um nmethoxide, sodium

et hoxi de and FRSPRESEHE AT FOrRMiadhs Het', inreagted uith gdiese sHeh aswn dkaliersiald6i-vent ,
the 5 resul tcg)ﬂk&:dféii'n'a (‘@?IC%} alRaHol tcpébtﬁﬁ'tﬁé éll’&!ll%eté%a‘it%? i !"Fr%iﬁrr@d

conmpound of fornmula wherein Z1 and are. each 1 ndependently sel ected

from chioro, %KEL%?bﬁ%@c}a'koxﬁﬁéml%%%?ar@éﬁt'}m'@ﬁdﬁo spgliuen @@ﬂi@W%xy or
phenyl oxy bei Qﬂiuﬁﬁbﬂ{éﬁé& laMd %H@%ﬂhﬁl %@chné% toldter Qv"a%o%tinb‘ﬁ‘ié é%@é@sr é?)#\/éﬁt et hyI

groups in an aromatic hydrocarbon sol vent or sol'vent®~ system for exanple,
tol uene, Benziendting algli mgial satraf spid filelisorfibedarithewsainpaund of fomiga t2er ni ght t o

bt ted at
e
wherein RL, Rghe f£lwo 3!5!9!’04% @yngl%uﬂﬁ]'dﬁgaqoﬁ dPbdathed s%ﬁgmooll’@& ¢ for ml a |

1-1 in a reaction inert I non-aqueous so vent
cont ai ni ng arsyateralfor eaamalekmﬂuenmmnmayleua Tgdeadion érallowediolslit i or

al kal i eaj; h h t jare not
limted t gt a"ﬁlgltjn ogﬁ} trile aﬁ%mgp H'zér 8@%‘?@@3?’& ﬁjeg'}?\égpéndf 8%8&1‘“0&3
t et r ahydr of urasmbient PréEpumrahddit iret rhfflxdngrierapérdiré iR soll?e;ﬁfueed @bnpoahdsal kal i
or al kali earfs | ncl ut are n m.t ed 2Sodi um
hydri de. Pr ef er rngl‘g' 81 Ec%?(gfsb(ggﬁegﬁfedggﬁ?%cl% %?QPOI('@? em‘:{ & ﬁcl ude,
but are not ldandiZeck sodefipet! abswelm‘tfta ctnmﬁpmnd ef fofhela2ot Weﬁ’b@d&ﬂoﬂ%dﬁiﬁt al
hydri de is sqdj articul ar pr eferred oI ven
Corpounds  of Ph’ uéﬁlfs§ pc?flfﬁ n ??8”?5’85 ?}5%5 CRRENRG 'fq"r‘P{; &a'bﬁﬁp%ﬁt@' of
formul a 15- 1 hyifide orancaicgliam aftabéarthoiCid; alkbxide. mb&m@ursubm@omms indhks are as
def i ned abov in a tion,i vent, s i HF, . di ne or
di oxane cont Z’“E?rﬁdwé%’%fﬁﬁ c%‘faﬁ%ﬂe!?@"a ﬁ&‘?ﬁ%‘\’ §‘6tfﬂh¥ﬂ’%¥
bi car bonat e qmammis:smamwlﬁmmnmm) ﬁ'rbfe‘ﬁred%ﬁcm el erHTkall%auﬁ metdly
conduct ed at Sur e boyt 60C and
about 120c KIGRIeBRReoPiiHs it . SR SHEVHRR ISR A Pk Sar
sul f oxi de or natal {C{-Cankoxidesinciods, bt érehbuhﬁteﬂ - pornsiunt t-Hutdtide, TASpect i vel y.
A preferpred xik dation of. a conpo a 1- th 30%
hydr ogenr26 ef gef:% ead':i%%% I:]PZdr @ %olqyglnlbyldng%&H%@c@qrﬂ{aq{e%paggqgergesi [gMéMuc h as
formc aci d @onpoebdsofIornada tli-3 cAnaisbee ppsefred bekaotingiatiraount OF RAWIR
i nvol ves the 1ulse'thoz]; c n%gg&,{dd of formug 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



correspondi ng organic acid as solvent. Yet another preferred procedure is
oxi dation of a conpound of fornula 1-3 with a peracid, 2ldvepisralgs2€05

nmet a- chl or oper benzoic acid (MCPBA), in a hal ocarbon Sol vent, for exanple,
met hyl ene WRI030748 chl orof orm 21 Sept enber 2005 WO 02/ 079RCBIB02/00320

PCT/ 1 BO2/ 40320 -26 or-ethylene chloride.-26n any case, the reaction is
conducted at anbient pressure and at tenperatures between about 20C and
about -40C with careful reaction nonitoring to avoid formation of N oxides
by over-oxidation at the nitrogen atom The oxidation reaction is usually
conpl et e wi t hPhethyiprachioside.iIn any oass, Herepetion iscapsdudtedoat@miters prdseuriedad 1. 4a,

det or i ned by e pEPENES SRR FEEuP 20 5 o LB BIA AR et od ot

bet ween aboumopit@ing trlawistiorma e, of lakides bytosarpaxidiatidn idheveiémgemnatoino Thdr ee

hours, sul f oxj «1-4a. ' i ration procedutes |1
known to a petr”ggar%loé K5 F%ncaiig iu%&aii& %gll@ﬁ%gwﬁ%{]h?eee:ﬁg&ihﬂarssqﬂdf%ﬂ?e "f’{q’?ﬂ | a

1- 4b can thensuioxidy drdal but edcasicnbllyamay be cahpld psiol 10 tiseipdssage obititeertiurs, i i t ed
to, concentrate roghl oric acid wth no.solvent or i reaction inert
sol vent such é\%g‘%&%ﬁ(@rﬂ%@# aspoqrm%“%fid? E"Sﬁgtn@?,fe 'tIB‘RE’r@,"gF%??’ EMWWJran or
di et hyl et her abdub 2040t aridrabeut3Dp patitis Gfopbed Aievden ohb 8o sl ROLFS isBIfé@RC | on
is generally _Sondu te&@ghtugﬁgi ent pressure and at the refluxin

tenperature of *gfE&" 8%6‘ SgparpHorgResfuresAvell kgown tog Peﬁﬂﬂsﬁﬁe\#iﬂet Y
Accor di ng to 6 BRMhd Bsulfriy RIS fefmttﬁgmugcfan g}(:eﬁgge r@é;%‘i}/iz@g with g@ﬁp&%f by

reversing the order of the |ast two steps ne’1, i ormation
of the oX§ RsibIisHASIIUt Pofrlifited 19, coneentrateg hyslioghlericasichwith he selvant ot aof

fopTUa 2 1i8adiR ifMlsbB sabh 20 af e savent Yookl el bRE 2

1-6. Thus, a conmpound ormula 1-3 1Is scri bed

above to af fdif G"eéhyﬂ)?h?r(dﬁ’zqhﬁ%'ﬁé cebwppunthef %quhd-r'%ﬁlf‘é(dlph@is rmactionis s t hen
oxi di zed in t Osfﬂ*‘&ﬁfduél@@éf AASEnEReNRiIrd %ﬂt%@ﬂ@?}rﬁ@ﬁ%@%&e%m@r mula |.

Conmpounds of a 1-6 can al so be prepare ol'yzi ng conpounds of
formul a 1-4a SeWeEd®edi bed for Schene 1. 21 Septenber 2005

i5 Scheme 1A
N=N H
Z S—Het' N b{ 1
\ /7 —.,. O S—Het
—
1 2
; R . R R1 Rz
1-5
H
- H_
1
O:&ﬁe—?— Het O:S__?‘ﬁ"H ot
R R? © | R 2
1-6 i

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.



Heti-Z3 Hetl-7Z4 2-1 2-2 -27 Schene 2 2-3 91 | PCT/1B02/ 00320 According to
Schene 2, conpounds of Fornmula | can be prepared by re&dtSepiercesr@200nds of
the forrmula Het'-2Z3 where f is brom de, iodide or an acidic hydrogen with
a suitabl eWSr@GarYA®t al lic base to form comt;ounds of the foPATMR02/A6R120- Z4
wherein Z4 is the cation correspondi ng t 02 he organonetailic base. Het' Z4
may in turn may be reacted with a fluorosul fonyl pyridazine conpound of
the-formula 2-3 to forma sul fonyl pyridazine of the fornula 2-4 which may
be hydrolyzed.to forma conpound of Fornula |I. In the case where Z3 is an
aci di ¢ hydrogen, the hydrogen will 10 $€88%ic enough such that said
hydrogen is renovable by reaction wthyabase such as, but not limted to,
(Cl-C6)al kyilithium [lithium diiso?ro | aki dd (LDA) or phenyl lithium
Thus, a conpound of formula 2-1 i n"whi\gh fs_'iorom' de, iodide or a
hydrogen of sufficient acidity, is re dwth a bas&guchoas, but not
limted to, (O- C6)alkyllithium Ii®hiumrdii sopr\(/)ag]yl m (IlLDﬁ) ,0r phenyl
lithiumto preparg a awgpeggfmd of forfilila 2-2, vherg{n ?"S‘ Fi thium A
hydr ogen of sufficCl St acidity is a hydrogen tHat ca r ved from Het'
Za by the bases meftlioned i P4 he preceding sentencer' Therfeaction is
conducted in a reaction inert solvent such as an ether 2 a hydr ocar bon
solvent or a m xture of such solvents. Preferred sol ve%s i ncl ude, but are

not limted to, diethyl ether, tetrahydrofuran, dig |yng, benzene and
toluene or 20 mi xtures thereof. The reaction is condugfed atytenperatures
from about -78C to about OC and at anbient pressure./A cpndbund, of fornula

2-2 is reacted with a conpound of fornula 2-3 whe? Z |ﬁscﬁ?toro,
(Cz- CG al koxy, phenyl oxy or beenyl oxy, said phenyl ox benzyl oxy beirAg
optionally substituted with one or two chloro or O Ri1 F 21 Septenber
2005 WD 021079198 -28 PCT/ 1B02/ 00320 '

According to Scheme 2, compounds of Formula | can be prepared by

reacting compounds of the formula Het'-Z® where Z° is 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



met hyl groups to form conmpounds of formula 2-4 wherein Z2 is as defined
above. The reaction is conducted in a reaction inert sdnh2aptersb@rl2088 an
ether or a hydrocarbon solvent or a mxture of such solvents. Preferred
sol vent s iwoloageo19but are not limted to, diethyl ether, rerambgpeizofuran,
di gl yme, - benzene and tol uene or m xtures @€&ereof. The reaction is
conducted. at tenperatures ranging fromabout 78C to about 0OC and at

anbi ent pressure. Conmpounds 2-4 are hydrolyzed to form conpounds of
Forrmula | as descri bed above. Al so according to Schene 2, conpounds of
fornul a 2-4 negpthykgrpvpstaferth ¢oynposiads pifgmaia2dpderan 2 is e defined aBo’. Ther ei n

Feacting a coleaionds siShaRraraltn bl B SSFE e R lper et i in
magnesi um t o $avemt otteemidurg ofisuthablventisnPrieten2d 2olvérits Include, btﬁas}etnatil(ijmitvdgf erably
in situ, wt . a2 rein s as defin ove.
The reacti onWogd'é@%?ﬁﬁﬁﬁﬁé%d%%bddﬁwﬁgﬂgé G’l%ﬁ%?iH%'?eE oré'B'W@ﬁShesr?f%h as an
ether or & hyTheoreactivars ewidueet] abteneritibsiranging fl%ttﬁéboﬁtlLTéEi’Ottﬁ abdut efcer r ed

et her,

solvents 15 inc)jyde,.but are ngt limted to i et hyl
tetrahydrofur%ﬂ‘i;,atééfrﬁ’fe{/‘ﬁgfesﬂgﬁz QEPAgs Sﬁcﬁ‘“ﬁ@)‘f&”’ﬁe RO @ERodRdssds . The
reacti on tenpeirgularlesidesdibedabovg, about -10C to about 40C. Formation of the

Gignard reagent of formula 2-Z may be readi|ly acconplished according to
met hods wel | knowN?%aqcﬂﬁlé'EQ éléz‘%'?@’é 2. Fompeungs of fopyla g maybe pregare by

Het' - CHRA- L +Heach Ao Whdrd ' i g e 3,
conpounds of rﬁ%%ﬁ%laa%dr%\?mggrei nﬁ%léz% Zzngﬁ%) Ml—ﬁ%?&%rl gaﬁ%%aned as

descr i bedOabd¥ignarirergionsongiiens g9 birsisacieg  cerppeund df jormatac-1 whersin Zonpound
o 11 cat | on. Poiae'ickide GRTRAURSI id 8 b SHiourty o ofinSRdelchin 1 11
group such RIeaqk, prederaply#n $iD, with alcompourBCE fGhuBed8 eubmin 208 5s 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.
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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



WO 02/ 079198 -29 PCT/1B02/00320 as chioro, bronmp, |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
tenperature rangi ng from about roomtenperature to about 90C. The reaction
i s conduct ed 3 Chigre, keamo, ipdas gsiheaesyifopyent ahenyistifernyloxy wheneiresaBl ghengl df hen

oxi di zed to fgj d%ﬁbn?!éhﬁ”d?&lb%@i be 6;(5&?Jn9ﬂ>’§ub§ﬁ}q%9lﬁ2%n8htréh&}lé@gtﬁwntnﬁ or. 42

and/ or 3-4b, respectivel reac a3-3wth ‘
an oxi di zi ng TH@BWtFS %@Wda@h ﬁ@PﬁEﬁUM@‘ﬁb@ foemuisi 32, armecefn Zﬁ\ts:BB,dpsqrzbedl reaction

I nert sol vent c ide of
formul a 3-4a anbg‘(,e Eé%rﬂgﬁe%nﬁhﬂ&bﬂﬁ?ﬁ}wgﬁe% % ljggghog% °Z'§ t%w %s descri bed
in Schem® | ramime Inef¥ssiveMGRENas melipbahe qbloaﬂe,rohﬂtbfomadteﬂgﬁelhéler t solvents
i ncl ude suc chI and chl orm . The reaction
i s ordinaril r}Eti@y}g@;ﬂ%%? ?r“?é° % %@ﬂk r{iee E}W %@%&W%@W"%mwpde i s
used as the dsontabauhpomatpeperatura & alnmrbGD‘iﬁn The rezation i donducterbatdarbisnt bed
above. Conpo f Af +4h u ar ed e hydrolyzed to form
conpounds of lﬁg%r%rr% 4 ﬁ%@éﬁé'tw fo{rgnl ?o:ﬁﬁ%? rb?;gd'{%ﬁe qu‘ﬁ'é'%;s"f'ﬁx’ Rene |
above. Sc hemu%ﬂ%r@cﬁn&oﬁhﬁm R8a an@oQ-adB?rebpe%taNBﬁBV r&cm@sa%d 1
Accor di ng to_Schene 4r HU@D%# qéggOf Formula | wherein and Z are
defined &% s&PMPBYRA-CTIR] Witkgn oxidizijgagenhalrhise "Eﬁt@ﬁ&'@%ﬁrﬂ’%ﬁic@éﬁpounds
o; tL or mul a EPBARIN reaction Mepisafiehf orff YHRded péroRide $h 4@86 hEE. Pid duiBkg@M ne
o] e

of formula 3-4a may be isolated by haiting the oxidation reaction as described in

Scheme 1 above. When 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



formul a HNR6R7, wherein R6 and R7 are defined as set forth above, in the
presence 25 of excess HNR6R7 or a tertiary am ne such a1 Saptembgr 2009 t ed
to, triethyl amne or diisopropyl ethyl amne in a reaction inert solvent
to form a WOMOEE of the formula 21 Sept ember 2005 WO 02/ BZDIENR/00320
PCT/1B02/ 00320 -30 3-1. Preferred reactir¥h inert solvents for this
reaction include, but are not limted to, nethylene chloride, chloroform
di et hyl ether, tetrahydrofuran and di oxane. The reaction is preferably.
conducted at a tenperature ranging fromabout OC to about 100C. Conpounds
of fornmul a 3-3t1.thielerred mastieninga golentsfpd thid reaetivn inclidey butsre ootdioltad o, of

mbove descr B S TbrR8 orobaf AR her, PRl AR abEReP RS, T "
synt hesi z edt byadiibo mle;:):rsferealti!)mbnductedhat aiemp??éurg rargml?\m abdstag%rgir dg:?mgs a(r)]:a
Celated o oDUE-CAOHGURORPEIE Bl BT THY OE TYVRbEF G R whi ch 10

there is & I&bg@o@ms@wammauaggé@ﬁbemvgomerC| al need, and accordingly
nmany such corrpouq_gl re conmercially available or are reported in the
literature or are 5§F”§F9 "Hrlepalr apd fea ﬁﬁ“ﬁf‘ﬂ'é‘?aWﬁ??f'bﬁqﬁﬁma‘ﬂ!r@sﬁﬁ)stances

by net hods waiseheatilg avaBBlkid?dan b8 ebéuz sinth&fiRH by hosERille@MRY AR BsiAg For mul a
| of the present tFr’] nt|o inhibit the 15 _bi oconversion of glucose to

sorbitol cat &PYFE RE?’@@”'SFHE%@'% EQLRRERIE, My chthe@prowadie utility

in the treat @éﬁh@éln@t@m&é@t&aﬁﬁb'o‘éﬂ&éﬂlﬁn | BRbEGhd Tt infRiure, lid Whibed to
such co Li Cﬂ}ﬁl ons as di abet I C neum}fat hy, diabetic reti nopat hy, di abetic

nephr opat Hy , \nFre s lprge sslegiit coprBgiek] needaprg araEdingly BamEsYChc heni a,
di abetic ni gppAGIdeRAS ébfnn%@ﬂ!::eﬂly amtablé omrreﬁ&&u%ﬁbhweraﬁk@& a?é

reductase inhibition is 20 readl |y determ ned E hose ski | I n ?he art
accordi ng t oPEPeIIrm %ﬂé%%nrraﬁ'aimv&t' gble gusdances by medhads V(h‘Fé‘ 9&? fePPée‘é
L. Mylari atinthe litefbturd®d. Chem, 1991, 34, 108 - 122) and according to the

protocol described in | e 51 Car di oprotection, as indicated by a
reduction in infaf ?E‘Ef“ﬁ?/@%ér‘ﬂl':ﬁm‘“‘ééﬁfthB@r?ﬁ%UBWtPﬁdmht@EWﬁogl cally using

adenosi nes r epRBbIersigPsN gmtéosla@o bSrBlt@icahlyzE@ by fd QPyARAINoRTEIIERE dnabbi t
hearts as an in vyitro npdel of ocardi al ischemc_  preconditioning (Liu et

al ., Cardi ov8Sguchrhaye utibly.in et &ntotégb?ticqu@allpﬁtrqn&m@uctle&butmscr. bed

fol | owi ng depaitsd toaiues cbﬂi\?ﬁcaﬁoﬁ@éé d@@@twéa%dathﬁdnabéu&m@bm a%beﬁ’& ai med
call i nduce cardlo rotection, i.e., reduced

herein) can al

nyocardi al i ﬂ?‘i\r@fh@i g% HP@V&‘%@?"F&‘@'@@%BFPUQ ’§6‘1‘?ﬂ'éd-"%‘Pt The

effects of 3&|¢mgt@amy@m&mcm@r@@wé@9 $i®ch A8 TeBuRtb&CARBItbh &1 Ng

and the 5& IA readlly determined by those skilled in the art according to 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.



adenosi ne agoni st, APNEA 2- (4-am nophenyl)ethyl adenosine), that has been

shown to pharmacol ogi cal ly i nduce cardi oprotection in t2d Sephbdmiteri208% at ed
heart (Liu et al., Cardiovasc. Res., 28:1057-1061, 1994). The exact

nmet hodol ogyoiog/omescri bed bel ow. 21 Septenber 2005 WO 02/ OFOI/BH2/00320

PCT/ 1B02100320 -31 The protocol used forgfthese experinents closely foll ows
that described by Liu et al., Cardiovasc. Res., 28:1057-1061, 1994. Ml e
New. Zeal and White rabbits (3-4 kg) are anesthetized with sodium
pentobarbital (30 ng/kg, i.v.). After deep anesthesia is achieved

(dtet Er [n Sed 3y tha'hlatpfagm;nféd f?nthoewémﬂﬂabhtalcloe@@lfmwsmtdéscwaémw L'itjs| :

I ntupat e ana,v al e 0 usl | Ilator.

A left thor&éaf%d'P%asﬁe#M?%%@%{t%1'H§ 3"@?%@ eéPaYa&HSX’B SIS 54 0 o | K)
is placed | ag} @dexenasmurzddwhrsamg htobaméiqém ma/Kgeiv. P AReedsepndi ng coronary

artery, apprOX| tel ce towards the apex of the heart.
The heart is qng %chéﬁY‘%cﬁ@ eE’H@@E’ E&ﬁ'ﬁ q%éﬁ‘@l%faﬂ@waﬁl&'?ﬁ 'LE on a
L. angendosf f aam;samuaatea’ Bed tmraxted @thﬂbo%bg@gﬁ@ﬂsbéﬁuwésgak@zénmgtoa@(ta in

a non-recirc manner with arm dified Krebs solution (NaCl 118.5 nmM
KC 4.7 M %Ogmm Prigppesh domhopriexposag, andg soels (24 Sék)mw laggdo) 2 2.5
m and gl Ucme%@rdm'ﬂ,a Hénch dfﬂféﬂbﬂﬁhteﬁér%%é@rﬂn@fco%a % rofimately

C. Perfusate i nt ai ned at ubbl i ng W th
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reservoirs f@heétaﬁd AP @BOGEAbUrRE & & RBndEtdoNfpPRrdnRC iFRE hagk @r ound bot h
t he perf I on gqg;e&g‘sand the isolated heart. Heart rate and | eft

ventric u r Py gl ¥iadbs 89 IR@conyeeircalaing maNBRIWIHGMARIikdKnels i nser t ed

n the left !@IDﬁdﬂ(Nb@iﬂ%ﬁM'k@Ph%WM@S@' 288, Kﬁgm&uwhlmmto a
pressure transducer. ntraventricul ar balloon is inflated to rovi de a

systolic predelCOsaf. %Miﬁﬁchﬁﬁg’" Maand gluensg IOk aha eansiand peessurg . 20
Total cor onammmg? avd & %n@de?ﬁu&%?%?@@é%é’at%ﬂ'lé %ﬁl@hlh@d A 805 b?bhblﬂﬁ f1ow

probe and normalized for heart weight heart 1s 0 equ?l | brate

for 30 min, WiRPSWPLTe W@Wemraurmughﬂxmogwaw @Slmwh@at%nt ricul ar
pressur egs W tddeRoldir n@rmbsgﬁaz%mubﬁsﬁh ﬁQ@Yﬁckétﬁxg?ﬂfupd%ﬂ{ the ggﬁg%ér@' I's

bel ow 180 bpmat any tinme prior mn" peri regl on

i scheni a, t hibifgand fh%*Sﬁla@édlea'ft lé&ﬁsmafezam Igfpveritinular peessaiegiarridatersinadne
experiment. yiheoheRbAIoBh RRAGE ﬁaéé}'ﬂitﬂﬁ tHeSIeﬂUé}Hﬁr%i r’i‘i}’ F&rﬁ‘xbéﬂed %%‘?Hlés?” of

cardi ac perfusion (global ischema) usl on for

10 min. The &P@'ﬁﬁh’mg T%%Héﬁ‘?'&? fransslucers TB?]'"F@VQF@Q%'H ballognds inlleird Ional ti e,
fol l owed by go3e HishstbRIir8ERe oﬂ%mﬁHg 5B 5 6ELRARbrekSFELoFniBgPT OVi ded

by ti ght en| n_? t he share "around
otal corenary 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



30 coronary artery branch. Following the 30 min regional ischema, the

snare is released and the heart reperfused for an addi t21dFepterdt®s 2000 .

Phar macol ogi cal cardi oprotection is induced by infusing the test conpound
at predetwonmiz#gdogoncentrati ons, starting 30 mn prior toPCHEBR2OIDN
regional ischema, and continuing until -323e end of the 120 m n reperfusion
period. Hearts, which receive 21 Septenber 2005 WO 02/ 079198 PCTAB02/ 00320
-32 test compounds, do not undergo the two periods of ischemc )
preconditioning. The reference conpound, APNEA (500 nM is perfused

t hr ough hear ttgst(optripobndsodo oot undeqeithﬂetmmrpenom\' isvhemizipnebontlitioniag. Shei n peri od

the 120 m n - relisheadh ol AerER Eoo fFPsRERsc BA b sinieh db Pfr oneq.
and a 0. 5% s usgaivesthe tesh torhpaumdier 2 Btmin ipadodwicioh emdssid rﬁatbefqnatﬁelaﬂnm (1 -10 |

~LM is perf the heart, this stains all of the myocardi um |
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is removed fromt hmthd_mtgtm‘rmh)mormzapﬁwrmsmapebdad)itﬁea&brmayyamysdmd:s wr apped
in alum num fy vern t at -2011 The X the heart
is sliced i ntgh%ng@%nﬁraﬁg‘%éﬁpee E'QBP escfePtcﬁ'HCt gul ge q;gcﬁg%g- t he
coronary art epw J$pm-fLsed THreugh th@ﬂ&rmrﬁs Sikink Bk ef meh’ﬂyob%luhf bﬁébfpﬂmlat area
tetrazoliurn Iotr %ITTC% m@? ?gg ffered saline for 20 mn at
371C.  Si nce PR IPLIEATE dRVEIRPTS Gl ehesHisemaygd kem-tbe pendent

dehydr ogenas ¢shgendoff éppﬁ?aﬁué\ bidtiéd EryeRéigRéd SrrAIWRE Auminghi8il Gh@storddal ned)
tissue, ﬁ?d dead, ssu stained 15 |nf arcted tissue). The infarcted area

(no stain} aQ¥erig %fr"gg Cadt R? next day, 4he heast Is shicedinto gapmitianaersesestions cul at ed
for each sli g@nahe kpést to\j@éltabb\fé'tﬁe hﬁbﬁ&y%ﬂ@!y%é}é *?E@Elﬁ:gs b@&&ne@ﬂmt%er To

normal i ze the ischemc injury for differenCe in the area-at-ri et ween

hearts, the iphgnyl ief@%%@%@mwdam%n Phespiatsrbufferesealingiop 20 min at 37°C.
area-at-rii Sérﬁ%ﬁbﬁé&tswﬁhﬁwﬁé‘ﬁésﬁ%t nefifnd Nﬂé-dégbﬁ%ﬁ’déﬂ dfdd %’% ounds of

the present invention as di ca ents in from

i scheni ¢ danttesta d!ff%%'ﬁ@tﬁsrbe&v%h’ﬂﬁg red giqined) gasﬂemwd d&eﬁﬂmr(amﬁa!nmy t he
activityq®f Irﬁ@'d‘é@'ﬁ?éﬂé‘)‘dﬁe' ifafchs dn vanéehr g'igtsrté?n Ao afdGSH: @élgﬁj: f{ﬂﬁfe@bé}ltb el ow.

The assay al so provid neans e activitie e compounds of
this inventi BAlgEH e C@'@Wﬁ’&?‘&! e@fh ﬂlcﬁlﬁ?é!eﬁd@nﬂ?lﬂlﬁltﬁwgﬁfpfmﬂhb'ﬁtddnm

conpounds.  ThgalR.Utd rforhlidetRs Be ﬁ:édrg ’FH?%Iﬂ%F&%cH ?T%H réagét—rgﬁtbg I ng

dosage 25 levels in manmal s, 1nc umans UCI ng protection from
i scherni a. Th%a%meﬂa@a/w@mrsﬁﬁeswaé@%r e @f infaretareays. Bre.acﬂ‘t-ﬂﬁh(%WMBhe can be

determned by tesghd Q&N&@&uﬁﬁﬁé’gﬂltﬂﬁf tRe &??ﬁﬁodn@gH%égFefsbﬁmh\mnh&z %é hat is

required to |nh|b|t ti ssue _sor ower tissu ructose
i nhi bi ti4fy | Mediga (?@Gﬁflsl"@)Hfoﬂdtﬁlﬁlpgﬁ?%'PﬂcﬁﬂmUéﬁ?@u@lmage to issue in a marmmel

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)



to bl ocking al dose reductase). While not %khing to be bound by any
particular theory 30 or nechanism it is believed that &1 Sebtrysleeri288act ase
inhibitor, by inhibiting al dose reductase, prevents or reduces ischemc
damage as wWodeHryekl hereinafter in the follow ng paragrapPCHmEIZHEGEE.
When the supply of oxygpnated blood to a-3rssue is interrupted or slowed
down (ischema) the cells in the oxygen-deficient tissue derive their
energy (ATP) 21 Septenber 2005 WD 02/079198 PCT/|1B02/ 00320 -33 from

gl ucose via glycolysis (which does not require the presence of oxygen).

d ycol ysi s alfos glaepseviaglecolgisdwhicl loagapt reqrice tha peesenextlandrgen)i ssue t he
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or prol ong t lglycalissis carybemaintaineshiecoles Fansitive tadhe supply FINARY) Jhust fsi s, Le.

to produce e | ' rol on
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retard depl etlisgue totatrheutighwolysis.d.eNAdproduce enethyde theedbaencas okygehlnddr i s an
effective apti -l ) p@ﬁ#{ LS, i ' Aaf e . peutic
met hods of t ?%'gtehﬁ%r{%r%grp eve tuhﬁgn’l"%' 03@?81'% i@éotﬁr?%Plé'géa{'?‘f'eoﬁybﬁ'ﬁh\?ﬁé%h a
conpound of Rdfretarddepletiontofithe tisanainNADH ah sidoselredniteseinbibiterss pmeffechve an

appropriate > Lagn designed to obtain the benefits of the therapy.
The appropri %ﬁ@ggﬁ%@ggb%gi men, the anmount of each dose adm nistered and

the interval s bet Weiemveotiarealsd refaies todrgranentic miethodslefterating poprevdnting conpound
of Fornmu I L-Sapdtt | el . -naceutical 15

f or mul at hgn 8@%%%@?359@%‘“3@3@-%%@? ?(??%%us%@?suﬁ%jng%%g&? ng treated
and the sevedininisteséd ahpart ofah appoosiateGimsagetelimeni desigaed §d objaibthe t he net hods
of this inveption, cty 0 r al of
Chis | nvent | SR of % &b The Soita5RAToccgbe It TRCAOTs 2L it

ngl kgl day i nadmingtesedandiheiintectald bstyeen Aogasaf ther @thpodod adlelepanepandine t he
SOMROUNGS Of CEALAHS Fotd [ ERI OB S, ER0M o by Al RLAgHRY 10 sbour
dosage wi%| fospasticrbding ussduthedbpraniiistiys ofﬁhelsabjed;wirmitmatemfartdhbe subj ect
being treate Ml IRYY WEY - for ' U el | J vent ,
dot orm ne. t navedf S i toluti, ceRBRIVH B A8 TrelfedToris Bl 4 01
assays used eifectiest dasape fordheicwrpounds of Eamular lof thistinventien tsiinitherangesof 25

ot hor - manmaR Rt Of Fo/RFs B b LB SRR AR okl AR "0y s
provi de a ndesage rangedonibe eompeungsiof Formiuksl ofthisfnyeotiondeahdst 00f Fornul a | of
this i nvanti aanaRdy to about 100 mgfkg/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,



ot her known conpounds that are aldose reductase inhibitors. The results of
these conparisons are useful for determ ning such dosadd $epighiser 2805 The
term "Second Agents" hereinafter refers collectively to pharmaceuti cal
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dehydrogenase inhibitors, selective serotgpin reuptake inhibitors,
3-hydroxy-3- nethyl glutaryl coenzyne A reductase inhibitors, angiotensin
converting enzyme inhibitors, thiazolidinedione antidiabefic agents,

gl ycogen phosphoryl ase inhibitors, 21 Septenber 2005 WO 02/079198
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10 conpositions”. This invention also relates to therapeutic nethods for
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separately, either simultaneously or sequential I'n an 20 This
i nventi on f uPbaigaceitisel cempopitien Wa‘@@atﬁt‘%!hl Sllkqht"@e‘B rﬁé"ﬁwaﬁe@'@fﬁﬁ*@drﬁ@ of
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be referred to as of this invention. sel ect1ve serotonin
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conbi nat i on semasqgtehpéraadﬁmmér@a%gamér*aebaﬂb?ﬁe%aﬁe@hbﬁnﬁeua&u s 25

I nvention. The term sel ective serotonin reuptake inhibitor refers to an
agent whi ch compasiionnd Ffémra@eawla@remthwwp@spﬂtsw %ﬁ'rf"éisiﬁ*@ sRparatels. Such

i nhi bition i sitHef&Hiuttdheocusly or sequentially in 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
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I ncl ude atoryvasta dIS losed in U S. Patent No. 681, 893, atorvastatin
cal ci umzo inhibits t e enzyme —hydroxy-3-methylglutaryl-coenzymeA (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



disclosed in U S. Patent No. 5,273,995, cerivastatin, disclosed in U S
5,502,199, dalvastatin, disclosed in European Patent AR Sapdemioer 2005
Publ i cati on No. 738,510 A2, fluindostatin, disclosed in European Patent
Appl i cat i oWomRBT9IeHt i on No. 363,934 Al, fluvastatin, di scPOEFE2I08320), S,
4,739,073, lovastatin, disclosed in U S. -3-231,938, 30 nevastatin,
disclosed in U S 3,983,140, pravastatin, disclosed in U S. 4,346, 227,
sinmvastatin, disclosed in U S. 4,444,784 and velostatin, disclosed in U S
4,448, 784 and U S. 4,450,171. EspeC| ally preferred
3- hydr oxy- 3- rmlmva,stajnmlwlsnowmwrmcne A reductase inhibitors include
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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 activity. 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.
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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.



agent that bl ocks the vasoconstrictor effects of angiotensin Il by bl ocking
the binding of angiotensin If to the AT, receptor foundliSepmnigertd088ues,
(e.g., vascular snooth .25 nuscle, adrenal gland). The activity of an A-11
ant agoni st Wigeh2/07Ha8li | y be determined by nethods known to PEBERO2OMI2P| ed in
the art, including any of the standard as8%ys described in the patents
listed below. Preferred A-1l antagonists include: candesartan, which nay be
prepared as disclosed in U S. Patent No. 5,196, 444; eprosartan, which may
be prepared as 30 disclosed in U S. Patent No. 5,185,351; irbesartan, which
may be prepared asA-ldniagosisiscare preferably perpigisteragbin agnoemis, ranging ramakewin, whi ch

Wht ch ey be. 9L A0 66 20D riggaay il Gbip D Bed el hiais B ABRERL ! 27
preferred angf%@@ﬁ@ Aoyt BOQ swnsr day foran avasagessubiest, deperwlina upen therdlisar t an and
val sartan. 21, peninRirbgs th%qggtg\épa%ﬁﬁﬁaqgﬂ? HobwtbdrB0ah&037280n ﬁ'l%%sa%'el il

antagoni sts are preferab mnistered 1 n anounts ranging fromabout 0.01
my/ kg/ day & o nasesgaribuowchHddpgnding on thesondjlian of theisuljent beitp teated. pthef er abl y
about 10 ng L& ; V, | . jNg upon
The A 11 ant Aauaad bspaf b Soend T, Wy Bl AR BB Do Ao

vari ation in the8ulyidugl subjegt.necessarily occur depending on the condition of

R e L G e T 1 Y
y- ani nobut yr itbe earnbingt@ARampasitionss tomiziyatios thesaslesaand Kils oBthsineenfigrenThe n - t he
The 10 {0 mgEramsgic S54 Bhet e & pBRuREefSL et Rt P B Gont
that binds t aeésplhs ircthe ptamiraalian cohteal nemos dyatent: GABAUSs themormhib em GABA
R s e e T
net hods knowagbnistihageadiyi bd dederininddty rasthods Knowhtielthoge Skiedin beesyr es
oL oe R PGS el tenil o RBRT. S5 BEREC! 10s3 )
and/ or PHEI | iRbarmadol.£31, 2R57-285 D(1882Y LddaherTaL OBiochedd. Pharhacol 28] 83RB42.er r ed
0s. 520, 182 pHRG AR W Bk Bl e SR BBtcca i n s,
4,094, 992; ri | uzolFeefemtxd GiABARgohistsprchpial ealselsioklivbich 0syhel prepéréd ast, 370, 338;
B oner e AL Y 2P P A0 o) 3 Pe a5
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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
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elimnates the enz t,Cc_action qf cogen .phosphar . ions are
Feadi 'y det BriTEHS By rorpSuledh et $4:00 BrRA R srtR oo e belit, 0
assays as desrs.ifsshi5®a8de®. Patent 5,988,463. 15 U. S. Patent 5,988, 463,
PCT application p %j ti 384. and P . ' ' Engg' ation
W96/ 3938% exenpl .‘-j‘lrj PC@?Q'E %\%ﬁggﬁg%%? Bgé'ﬁgtéo& Huﬁl%aﬂ%?ﬁ)%%@?%% on cF
conposi t i ons appiRhivrdsubiiction WE0BIE9385i exeinplife GPlowhickacah beedsrd in Sienet hods of
preparing those GPls. GPls..are ef erabl &ﬂﬁini red | gi ng
from about 0CEfFRINaUH Wé’f’%"{%‘%‘%@ﬂ?kgﬁ) 7 f(néé}c'}g))'? ’ %nd 's%lf(%g? gﬁgh?)d%%i ded
doses, pref epalpalingiposs GPIsl
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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conposi ti ons, ﬂ" and kits OL O this I'R’V% 0'& tand refe g to net hods
of preparing tho %ﬁ%ﬂ%ﬁ?tﬁgﬁ ops exemplity phosphodiesterase type

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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the treatnent of such diseases. Human Adenosi ne Al and A3 Receptor Assays

Material s Human 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,



20 Full -1 ength human adenosine Al and A3 receptor cDNA's subcl oned into the
eukaryotic expression vector pRcCW (I nvitrogen) were purceptardbdr2dad The
Garvan Institute, Sydney, Australia. Chinese hanster ovary (CHOKI) cells
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MD, USA). DMEM and DMEM F12 cul ture nedi-d2and foetal calf serumwere
obtained from G bco-BRL 25 (G and Island, NY, USA). The Al /A3 adenosine
recept or agoni st N6-(4-am no-3- [1251]i odobenzyl)adenosi ne (1251- ABA) was
prepared by New Engl and Nucl ear (Boston, MA, USA). Adenosi ne deam nase
(ﬁDA) hwg_s obt asingd chiciom :ﬂoaifﬁaitmaggmm7dﬁﬁmﬁélﬁ'ram(ebmﬂi lﬁgafpﬁhiesa PHME). lé;]ﬁé’dle The
phosphodi est e bitor . - ._.was obt ai ne rom Resear
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cells, or HEKOYH2RI-ABAbindingespect i vely, grown in DVEM F12 (CHO) or DVEM
(HEK 293s)s with 10% foetal calf serum nedia, WO 02/079198 PCT/|B02/ 00320

-42 using a cal cium phosphate manmalian cell transfection kit (5 Prine-3
Prine). Stable transfectantsRaceptobMeniydndPremration on i n conpl ete nedia
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and soreened for cunSEe et Bty it e R IIT B SelltiGine.
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are col lecte L centrifugati X or nut es e suypernat an
i s di scarded paﬁ”%? Fﬁgug%qnpeggeqeﬁﬁy@qrgopagt{pgggga@gfep/ﬂ: HE%UP’vMQCE!g@i sting

f | g/ L i : [ ' Opglm ),
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menbr anes ar e ERMDEENesAre Rreparedibl renag sprati gmaed| e,
col l ected by ﬂ&jﬁugéhb&ﬂé,icgﬂbc{’éd B eRRughation Bﬁo,d@ﬂ%fbﬁ‘%mi@% ?r&/d)%g in

cell buffer at -80C. ~15 Estimation of npound Bi ndi ng nst ant s
(K~) Recept dan celigrdiienaic80%¢.e r esuspended in incubation buffer consisting of
(mmol es/L): HEPES (10), EDTA (1), MyCl 2 (5), pH 7.4. Binding reactions
(10-20 lag nmnenbrane protein) are carried out for one hour at room
tenperatyse in 250 plEstimatidmesf CompodiidBireing Affinity CohstantdIQf 125! ABA
(2200 Q| nmrol ) anq!e'cgg():tcr)re Tembianes are resuspended in incubation 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




20 concentrations of conmpound (0.1 nM- 30 pM. The reaction is stopped by

rapid filtration with ice-cold PBS, through glass fibr@&1fSdptenier@00&soaked
in 0.6% polyethylenimne) using a Tontec 96-wel |l harvester (Orange, CT,
USA). Fi |l twO287998 counted in a Wallac Mcrobeta |iquid scPariBo2zadizon
counter (Gaithersberg, MD, USA). Nonspec#8ic binding is deternined in the
presence of 5 pM1 -ABA Conpound 25 inhibitory constants (Ki) are
calculated by fitting binding data via nonlinear |east squares regression
analysis to the equation: % I nhibition =1001[1 + (10Cl110X)DJ, where X =
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[compound concentration at 50% mhtbttron], and D = the Hill siope.
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




lines presented in Tracey et aL (Cardiovasc. Res., 33:410-415, 1997). The
foll owi ng patent publications exenplify adenosi ne agoni s21sSepteroberci5be
used in the conbination conpositions, nethods and kits of this invention,
and refer W& 024g9199ds of preparing those adenosi ne agoni st BCTABB/ORAL ent

No. 5,604,210; U S. 25 Patent No. 5,688, 74 U.S. 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 reconbi nant
human adenosine receptors A, A2a, Alb, and A3 which were prepared-by cDNA
cloning and Peihe pdeosipg Aganiskanst the routecef mdniisatioTiAa espediallyiprafered
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reper f usi on dssbemiaar ésghemic reperfusion fe.g. heart muscle 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



20 disorders, acute renal failure, or disorders induced by surgical
treatnment such as coronary artery bypass grafting (CABQ@1 Septgreberc2005
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Preferred NHE-1 i nhibitors incl WN&@ of the fornula NHE,

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-



ZYNNH2 | YaNH21 20 NHE a prodrug thereof or a pharmaceutically
acceptabl e salt of said conpound or of said prodrug, wr&epiember2dhe
conmpound of forrmula NHE is carbon connected and is a five- nenbered, diaza,
di unsat ur ave@2/n0vngs havi ng two conti guous nitrogens, said BoTHBNG320
optionally nono-, di-, or tri-substituted4th up to three substituents
I ndependently selected fromR, Wand R3 or Z in the conpound of fornula
NHE car bon connected and is a five- nmenbered, triaza, di.unsaturated ring,
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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 oaggstidently, optionally having one to four heteroatoms selected
15 independently from nitrogen, sulfur and oxXygen,
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-
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sel ected fwomB®I9R/ and R8, wherein one of R6, R7 and R3 PeT/mpizioostal |y a
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seven nenbered ring optionally having one to three heteroatons sel ected
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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-
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pyrazole-4-carbonyllguanidine; [1-(2-bromophenyl)-5-cyclopropyl-1H-
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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)
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paragraphs can be prepared according to nethods set forth in 20
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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
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in the mout h SUCEISUPIEY %""H@éﬂ‘@'& @E%*tsvﬁlcbﬁs P@M‘én!imwbdmmsswoaahgdaumvent i on
nmay be adii nizdRraeadd.o a
y N&Hlt@haﬂf‘ll.ﬁﬁt%rhgﬁéérﬁgsuéﬂ ét{]’ﬁg sturt ﬁgéﬂgﬁ lsc#mngl ol e

acceptable carri er% vehi cl es “or dil
doses. Sui t abfYSHERRARE (RIS argioflen psefulfer takieting burposasd &bhd cempssitions biale

or gani ¢ S0 veaner opEndiald te ahBoye B le G ST YR el P AR 032
phar maceut i cj:f'le Tewe Betarilsier tf“ér'Weti@CtQﬁ@rﬁﬁ|Hnikr$ggamddngmndadﬂamfeagrh| s
I nvention a'mfybﬁh?leﬁé‘gﬁfmqqﬁhbﬁ@hbé’oﬁ%ﬁ%n@i%?o?&&ré grresdeaxgcgf goﬁgr s such

di luents grethenrea adm ni'stere |navar|eyof

as tabl efl Mipesteation, ¥ Ph@vmgtglcal dgentibersi maybé ommblnsd wittdvaroes | i ke.
These phar naeauétohind of MABA b cb | i.tj onal

i ngredi ents such ggbf I avorllsgn % ¥ 'g@?%h’gtéﬁgpg?"ds'fﬁ’ggt‘%éei‘“a%@mg %hus,
for purposes SUiPeBHIRY agentsipas %[t"f'@r?‘”u%'ﬁ%&&hsﬁsowﬂieraeman@ mrapylenesgheki pi ent s

such as sodglya&rméﬁdajre;on@mbﬁddgqh%ponate and/ or cal cium phosphate 'may be
enpl oyed al ong W| th various disintegrants such as starch., alginic acid

and/ or certain cohRarentea| admipiskationgsplitioas ofiheisompadidsef Hyinventionich as
pol yvi ny2(yr sedahittpeautoi ArfieofiEprdpyidhe glycol, or in sterile aqueous solutions may 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.
{



10 and/or acacia. Additionally, lubricating agents such as magnesi um
stearate, sodium lauryl sulfate and talc are often usef2ilSdptembealt#ioes W ng
pur poses. Solid conpositions of a simlar type may al so be enpl oyed as
fillers i rwooko7assd hard filled gelatin capsules. Preferredc/mteizal s for
this include |lactose or nilk sugar and hi-gh nol ecul ar wei ght pol yet hyl ene
gl ycol s. When aqueous suspensi'ons or elixirs are desired for oral 15

adm ni stration, the active pharmaceutical agent therein nay be conbi ned
with various sweetening or flavoring agents, coloring matter or dyes and,
i f desired, enul siffyingnzse! admisisEationy adyinitstion wjshdlationwihercotipourdstes such
as water, et hRaPventidhARY PSSR ' cQ'pLnaiqns Lhereof.
For parenteral adm nistrati or{, _ %d\ﬁr%%@xﬁﬁfot 8@%%@%@0@ﬂ(§'§8%%{9ﬁgmmem i on
in 20 sesan®UPP shEReNtalier thapisrauaezesras pyinperbbythy patient or as an séresdl| e
aqueous sol ut'fgyj,rég%malggnfrm : A tiong should be

sui tably puf fsg_re i f necessar éﬁ%’r_ltzﬁgeé}\tl qu?’gggFﬁﬁéﬁthﬁ tusPé’ﬁﬂered

i sotoni ¢ Wi t Fulatie prepaliant, sghidirhlasedifparonetbaneT risblergiaommetiame, aqueous

sol Uti 0N ar QichioRREkabMbefhahd Aahior Mxidd bloh: LAt papuscul ar,

subcut aneous and i ntraperi to'?l%gfona@érﬁ'drﬁ%toﬁée??@%&eldﬁst H?g%@gﬁ%gf(rﬂi on, the
steril e aqueb(BESSHiEgH getpsoletigidepage wnibmay be detemtiihed mvmoviding e valve 46 dakdar d
techni ques kagikeled ahidRse el . . r a&y .comosi tion of
this invention is adm ni st ergéésgs?gﬁay%d?%'r'%t% %e(rﬁggfegﬂ dof'%.'ng"‘.‘ %mﬁ'tf?f‘r‘)évenous,
i nt ramuscul aPusPengen ebmedstrpupd of this inverdioh) Eagsules Endicartidgesdmiadé,Sorr at i on may
al so be {mdi giBsle. it ' IS . suffering from 30
gastrointesti nariﬁﬂdi s.or%ﬂér(@mr%\ﬁﬁﬁﬂ%\gﬁpglp ﬁ%ﬁﬁgﬁﬁma&ﬁ*@%@@g&%wa@ to
the surface 8Powgdenmisefe compaingar cagpdendsrafithedovenior dvel attizbii pogvdehysi ci an.

Buccal adm nhsdd siich 88 1fo @op&?p:ﬂsition of this invention may take the form
of tablets or |ozenges Tsormj ated in a conventional manner. L 21 Septenber

2005 -51 PCT1l Bo2Founmwsenef transdemaal &.0.atbpical) stimiaistratiorp dilutel siefilest r at i on by
i nhal ati on, ¢ f " i r venihently delivered in
SdUR oS BRI 2 eou%'l;%lu'tﬂﬁ(f@%%éﬁgin %’&ﬁ{;@%ﬁ&&kyg‘o‘?ﬂ%{' 1)) NG

the form of a solution of suspension
squeezedr ¢ihemise spilar iethp #bpemparenteral salntioney avs prepassa ay pr esent ation from

a pressurized co i ; . it h.the use.of a.5 suitable
propel lant, e.g. wgl:hgﬁ%f?{g%%{'ﬁggrglg&néﬁhgﬁrﬁ%éeppéaéﬁqwoﬁfﬂpﬂ%Wgﬁ@t"ﬁﬁﬂg,

di chl or ot et rEPPYS phrAtiMAINETedisat Brerkndivpx ol be apranent irslight ebihis disglosuteniot he
case of a ph ' ' A determ ned by
provi ding a vgﬁée“im?gﬁgg ?i\r/ﬂg?iyrgx%m@gggﬁrﬂgﬁgﬁéﬁpr%ngﬁggrgmcwt@&Ont ai ner

or nebul i zercoRRPsEeN®: speRemingtan’s Risermaceutical Sciences, Mack Publishing

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



suspensi on of a conmpound of this invention. Capsules and cartridges (nade,
for 10 exanple, fromgelatin) for use in an inhal er or ixssddtéraberr2008y be
formul ated containing a powder m x of a conpound or conpounds of the

I nventi on wod2/a79es t abl e powder base such as | actose or spar/ck2/06320

pur poses of transdermal (e.g., topical) aefri nistration, dilute sterile,
aqueous or partially aqueous solutions (usually in about 0.1%to 5%
concentration), 15 otherwise simlar to the above parenteral solutions,

are prepared th yari ous pharmaceutical conpositions with

a certain rﬁ?ﬁf #%%Pvgﬁg%%rgpw agoataies i coplpininglthe bepargigar ent i n

light of thi s:ompss.t;mmh @ dmdw&ﬁﬁ@lﬁrbldﬁﬁhédrfoﬁ &eﬁ%%cégg"m fle&afm' es of
ngton's

nmet hods of pre ng.phar ceH onposi tions, see
Phar maceut i ca‘i°g‘§ %ﬁ%‘@% 0’%38'15 1"§Hﬂ§*$tj‘ o dhezppgEaty compenents. Thmklt fottBt h
Edi tion ( 19959 partmfulérly%d&émgécﬁis%eh me%eb%?élédrﬁﬁbgreﬁias%gﬂ etfé:}?ghget ﬁogbu nation

COI'T'pOSI ti conposi tions cont al

conmpound 3f @gwﬁﬁe‘igrep "bf"rf}e'ﬁr'&dosaawﬁm ng-api@l andearemigraigantadmirinteradatint - of
each such | ngiflstre ﬂbsa@)ﬁntehf@@ewgﬁ"!ﬁrb%n% the A0t EmtibAlnid Biind 0t Al anmount

of the conp05| cour se, anouht does not

f
exceed 100% P 'EﬁEPf@%'ﬁ?’fedtWé %B’ﬁﬁ@'@!ﬂglﬂbﬁsmaﬂ formul ation to be

adm ni stered WI||AQ®R§ 12 of ssHPkit f t he
conposi tion accor dg}}ép:;g(at hg [ nvelnltglﬁosﬁ ﬁaﬁ@déﬁns?ﬁgﬁaf’ ngggl ve% @Lq reat the

di sease/ conp[f4t ging indysineand ase beigy widsii eaed 9 the patkaging ok s ent
i nvent i om0 haphatmaasurest urﬁt%‘sadeﬂ‘oﬁfﬁse&aﬂlé?s té%ﬁsﬁrése %hg‘ﬂ{g kQL éi%%r g%c%s
i n ve

di sease/conpl i catjons described here

i ngredi ents JSUSAY CRESISYS ashretaf SQ]@W@]M stift pteriabtoveradwith afolinfa on al so
relates to Cp}ﬁfyréblylgan@am %ﬁloqﬁé’fér'ﬁcﬁl:lﬁr‘@:@nb rg;t@.@ O&w&& C%ﬁ%’l(? t for m The

arate har naceut | cal

kit
Fl)r m(jf)gp Ir ! SG%F'B%&@ e%)ﬁlé'?fé‘ifp'* ofherecessgs h@\@etbe ISl?-aIan;i shapegittdiablesalrt of such
conpound or bedesd R packeSeRERANAGRS Brloapenbe BRI Al NRR ABLOTRIO - 52

PCTI | BO2 OBtﬁ él F r| bed aboVe. rrses a co
cont ai ni Bsleslg %'Ve'QY(ﬁﬂ%H?FeL"ﬁBﬁ%%%d:@Q%@f&Q:lblastuédl at(bh&ﬂaw ofitha di vi ded

foil packet. fdrwbﬁﬁdﬁbohllf@fr&h&hecfi(l‘éﬁﬁl:}[rﬂtﬁ%:cﬂ'tﬁ@@cleQ 1o e R oL e

of the separat ﬁgwnents he kit formis partic sé eous when
t he separ at d°% ’rr%\? Bis of capgiyestass sasiied ig ﬂaﬁjmm%@eb'eeenﬁh&jplaﬁlerf@mddosage
forms (e. 9. thesiRetaneiaiably Medtthyin i BB saLPIRANa NS bl Ehelks dosage

intervals, or en tltJfatlon of the in onen
can be removed from the blister pack by manually applylng 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



conmbination is desired by the prescribing physician. An exanple of such a
kit is a so-called blister pack. Blister packs are well 21lSuptember 2008
packagi ng i ndustry and are being wi dely used for the packaging of 10

phar maceutwoaR/omvg dosage forns (tablets, capsules, and theTABdR®)320Bl i st er
packs generally consist of a sheet of rel®Bitvely stiff nmaterial covered
with a foil of a preferably transparent plastic material. During the
packagi ng process recesses are formed in the plastic foil. The recesses
have the size and]_shap@‘ f the tablets or g@gsul es to be packed. Next, the
tabl ets or cafSTPEECH Y IGpdedigenn Apgxamele 8681i5H adnemory-aithis ashecanioél
relatively st chinterait®hiidlicdiss ® ] I didy ace of
the foil which i ofosposi te frgﬂﬂkﬁﬁgﬂgﬁa@iﬁsggﬁ}aﬁhﬁ@égﬁ c{'%eeh?egdtée‘ys&gémere
formed. As a e’i‘aé%‘ﬁ‘? Suclha merperyisl is A hatierypowsred melcroechipademornytdoepled witls s e s
bet ween t he ph#siid ervétal e . (=Y t he
sheet is such '??1 t I:tyhe t?’a%?gto;raggib%gg@&%g@{:agwﬁlgﬂé’w?%‘%%@g?érgg%n%{"ﬁ%ebI i ster
pack by uaﬁ?tﬁ%gleﬁﬁﬁaa'ﬂyr%§@ﬁ§ been taken ansfersemind2 Onevber the nert dgseni ng i s
formed i n thejgshpstakan. t he place of the recess. The tablet or capsule can
t hen be renoved vig said opening. It may be desirable to provide a nenory
aid on the kit, e.@’.e,JOWHa'( wdicles apd selentifigrrsierancem xiatents ahe paebl adication
capsul es wher cdtibas dite I j t he regi nen which
the tablets ol(rjm)gapsul esa?gb?pggiﬁﬁgﬂgﬁgﬁa@bﬁg%88@%%88 5 Anot her exanpl e
of such a nenory aid is a calendar printed on the card, e:.g., as follows
"First Wek, Mnday, Tuesday, ...etc.... Second Wek, Mnday, Tuesday,..."
etc. Oher variations of nenory 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 nenory aid should reflect this. In another specific enbodi nent
of the invention, a dispenser designed to dispense the daily doses one at
atinme in the order of their intended use is provided. Preferably, the

di spenser is equipped with a nenory-aid, so as to further facilitate 21
Sept enber 2005 WD 02/079198 -53 PCT/1B02/ 00320 conpliance with the regi nen.
An exanpl e of such a nenory-aid is a nechanical counter which indicates

t he nunber of daily doses that has been di spensed. Another exanple of such
a nenory-aid is a battery-powered mcro-chip nenory coupled with a liquid
crystal readout, or audible rem nder signal which, for exanple, reads out

t he



5 date that the last daily dose has been taken and/or rem nds one when the
next dose 1is to be taken. The journal articles and sci etS$dptenbaf2@0&nces,
patents and patent application publications cited above are wholly

I ncor por atweé theraph by reference. 21 Septenber 2005 WO 02PO7/8HRB03264

PCTI | BO2/ 00320 GENERAL EXPERI MENTAL PROCEBHRES Mel ting points were

determ ned on a Thonas-Hoover capillary nelting point apparatus, and are

uncorrected. Lowresolution nmass spectra were obtai ned under thernospray

(TS) conditions on a Fison omass)_ Trio 1000 Mass 5 Spectroneter

(M cromass Inc., Beverly, %E&E%@H@ﬁ:i "%m&é:fRQ(F@UB@ ioni zation (d)

conditions on a HeMeltih tﬁfﬁt@’@ﬁféjdéi&%% r
(Hewl ett Packard (t?o gp o Alto, Cali fdgﬂ# gﬁﬂarﬁaﬁﬂéév aﬁgﬁ%hﬁgﬁhf;r essure
chenical i orfi"PA{3"h a{’?&?@l !jncgrﬁecgeq:,ngﬁgsc(luf@n, nmsérséﬁ@s@e@bbtaimd mnter

Spect rorret er  hésnamptey UrS)l&nﬁmonsrtsigé PisdnstiohvAfilonagt) o' 1998 flisd™ 0N Step A

3-Met ho - r%) ? azi ne. er capt oi ndol e
(6.7 mmol ° 1 e@ﬁomﬁ eé&%?@ﬁ'@sﬁ G-, #@)’er\l&iaMaéﬁR%dSGﬂtSb hderchemical-ionization

met hox ri | dpadilidro gm?; mol ,

0.98 ggl p)alde{@Z) I(l m%%?%rg&\ﬂﬁassr ﬁ% o%’?’rsé%@&égs acetone

was renoved 15¢ ‘é’(ﬁg(?%ﬁ ar8 b Gl Aligs Califpria)i @’n@dewmmﬁcjﬁ@ssur(ﬂﬂemc)al and
H2O (20 nl) . icHietioRtsmS) bﬁ#ﬁsoﬁ@ﬁmﬁﬂ‘hkﬁﬁﬁa%gifﬂﬁérﬁﬁi shedrbfilefd. and. the
y

filtrate was evaporated to a residue, whic silica gel
chromat ogr aphy (el uent: hexanes: EtOAEla_m.Pi)l to obt ain

3- met hoxye6- (i ndol e- 2- sul fe%dh%g_ﬂ%r%u%m) 20 Step B:
3-Metho -6-indol e-2- sulfon ] _no@ a'g‘?%é’ Hoihidbin e f 3-nmet hoxy- 6-

(i ndol e- 2- suPf&M{ ol Zi dgdnend) d solule@ioB 2¢ 20 nl) was
s et . S GAAORIG e Pyt Oof NER netad rlTWes ek PLuBven i xrure

m xture was stirred overnight at
was filteredMEHePXywyEdaaine (144 mmalst-baghend potassismicarbatats (F0 o G0 gy bonat e

sol ut | on (200 o BSIGAIE DreMllon S ENLOERLQLT LEKET,uas ol | ect ed.

f||tered1 drie éiand Iltrate evapor at h was
purified by &0 ﬂ@d’eaeve t\'ﬁ$ B%ﬁ%@dd}ﬂtyee{recusm(zo mmaamego@m; Thel) to

obtain the depiola8ye?waRWelocted, BB Mt¥reld-dldH fifats vl 421 Xra?ted toa
residue, 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 mixdure
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-sulfonyl)-2H-pyridazin-3-one was collected and dried (83%, 133 mg); mp
{ .

248°C - 249°C.



pyridazine (33% 180 ng). Step C 6-(Indol e-2-suffony | -2H ridazin-3-one.
A" m xture of 3-nmethoxy-6-(indole- 30 2-sul fonyl)-pyri d24iSeptdribds 20050l ,
290 nmg), conc. HA (0.5 nmL), and dioxane (3 nL) was heated at 100C for 2
hours. Thewioea®r#1dh m xture was cool ed and evaporated to BCYHERS032VAtL er
(10 nL) was added to the residue, and thegg.esulting solid, 6-

(i ndol e-2-sul fonyl )-2H pyri dazi n-3-one was col |l ected and dried (83% 133
ng); np 248C - 249C. 21 Septenber 2005 WO 02/079198 PCT/ 1B02/ 00320 -55
Exanple 2 6_L5-Chl oro-3-net hyl - benzof uran-2-sul fony_I)-2H puri dazi n- 3-one
Step A 5-Chloro-2-nercapto-3-nethyl pegg@égran. n-Butyl lithium (2.5 Min
hexane, 0.09 not, 33. n1-) vvas added ropvm se over 15 mnutes to a solution
of 5-chl or p- 3- 5 et £ aulic Qloyridezing%8ne i bed in J.

Chem Soc. @@ﬁ:ﬂ\ 34’.‘9{1!&3@ m@rc@ﬁto@}netﬁﬁo%nﬂ&hrah”n% !ﬁtﬁh’)ﬂ{ gf S’Nﬁﬁ h@ﬂ_dﬂ'é 160
m -) cooled to - was adde ur .7 g) and

t he reaction 0(193@“9'( é’3\A7als) was paded grgpwise over %mwteﬂ‘qaea M@tanl er5 ¢h|©(@'§r e was

allowed te c E}gao% taer (200
m.) and Hgo Z;ad%“&%sm | CI eﬁ Fe % vvassc'ql%ﬁgag}ej?h@ Wuts'ltba?h@ng to
7. The ether a,y@ag\m 368 rr@dﬂretetram'dr@‘cranf(THFei@Hrr&h@oela@ to F18°€r Bo disvas

evaporated tq, ag,%@&?%@g%:&?@&l(ﬁggrﬁ@tzg{) éj@d&)’:‘é AfoliGh mkdfr Wik Qfrfed ToF FG1P! ©-

3-net hyl benzofuran
( 5- Chl or o- 3- menutes. - Thenzatiorami@ire wasealighgd fo/coroid eom Temperstoteuaridowas

75 chl or oc- ithausiend PARRhE" PolThEY pnd B 2S4S ' SemERRL ek HE Rl v
10 nl) Jés addestitopadjest thepHt tr Boffet dhemléyenmis, ccﬂle@‘ﬁd,gdnaahcﬁlterhé_anédtag i on
"o quenched TP pBPPEHETR FIRERD Wi sy dBH S fubBhbaReE 1 e

col l ected and—mﬂbylbehmhmaigq%r’lﬂ g):l by silica gel chromat ography (el uent:

hexanes: Et OAgy.. .91
ten B: o R T}
Step C. 6- (SCdiIﬁialumg-ﬁachmmymebtmpkﬁﬁmedm ﬁermmfdrmmm()mﬂml-l-mg&g dadB8n- 3-one. A

met hyl - benzot ufran-
et "S85 SapBEChBE TR BERAOLT 30 DL B L ¢ o
2 hours. Thewas adddd mrtassivrhwahonaie (Qommnl andlgepaapieatadiononidugeneas.  \Wat er
10 nmL
wms ool | eot eBAEPSpybTePFabES W e ok Sre BT B BB L et
6- ( 5- chl or o- BL:OnE200inL ) éhrez priegipitated yellow solid was collected and the solid was purified
by silica gel chromatography (eluent: hexanes:EtOAc::9:1) to 9btain 8-(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-benzofuran-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-

{



sul fenyl)-2-H pyridazin-3-one (73% 113 ng); np > 240C. Step D 6-

5-Chl oro-3-neth | -benzofuran-2-sulfon | -2-H ridazin-3-2ngeptdraber 2006 xt ur e
of 6-(5-chl oro-3-nethyl -benzof uran-2-sul fenyl)-2-H pyridazi n-3-one, and 30
acetic aciwo(@@®791§ was added peracetic acid (33 mmol, 7. 8rar/)B0o2/B20
reaction mixture was allowed to stir overfiBght and the precipitated solid
was collected and washed with H20. The solid was air dried and
crystallized fromnethanol to give 6 21 Septenber 2005 WD 02/079198 -56
PCT/ 1 BO2/ 00320

(5- chl or o- 3- nErERlpronEMEtyhanzoRIran2-sufnyl-2bhpyidazinidmine; B7oha,.81(H76pl. 81 Q).
np  247C - 248fzocBgugpbe 3 6- 5-Chloro-3-nmeth | -benzofuran-2-sulfon | -2H
ri dazin-3-one 5 Step A: 3-Metho -6- 5-chloro- 3 met h | - benzof uran- 2-sul f on

1- ridazine. n-Butyl [lithium (2.5 M iBxaimelesh 1.2 mrnol, 0.48 nlL) was
added dropw se over i il mg p;of: chl. aro- é met hyl

benzof uran (whi ch wa é 5-ChiGH) S el B 3 fg 2 N2 1965,
744-777, B 92Stepdh: 3 -(5-chioFbiB-ih6thpitbe zafomheclsmfonw)@@i@azﬂ@ n-Bufis was

Stirred itfor@ﬁ%ﬁﬁﬁﬂ'“%giﬁ%ﬁﬁmﬁ%’kt’%% i dB fhoBuin ove TaMECe 0 oo
t enper at ur e cventutioptof Smbrd-ﬁmtmmemanbm(wﬂﬁbhﬁﬁa@%e;{a?& Qé deschbkd ihid0 (10
L Th t nd the filtrat
Wb evapor at oo S REE 748371 0 O i 68 et ik L e 0ok 1| e by
3I | i cadgel gﬁhlamsagdaph-ﬂuor(aﬁﬂfg&ﬁ-tzil mBREASSIIELNA: 92%mAbl, BLO AR ahdwhde
esire 0 oro
met hyl - b@gzo%ﬁ'&%"n%ﬁ%m%% ?gﬁ%ﬂﬁF%%’%eP@E%'waé@ﬁaTet%f@& B: 6- 3-Meth
| - bﬁnzof g r ?gianwammuem:%‘m-and iﬂtbmzqfu&nawefdﬂrﬁth F.ﬁ?ﬁb@mlhﬁ) &d 1320 {10 mL 'ghe 3
met hox zQ 0 azi he rrrm
162 né) conc&l n%fr(ﬁoor?q]%s)%'%'ﬁ%&&'r' ‘i’:'zfﬁ@'e(%?”arﬂ)e Négg P)ééﬁ@i?%@feci@oc for
?ggr; ;I‘he demess tmmbltanxaumde\mmtm}h&;d ﬁwa uﬁﬁg’qurlt Siifcﬁ‘éleltéhr&hﬁtﬂﬁr%ﬁhtv?ter

-) was e resulti el | ow precipitate was
col | ect ed am@grygle%g O%Q%r%ﬁf @?’Fﬂh{g?dﬁﬁ'r@d{%‘?%’?%@eﬁgyg l'913'I3uct
6- ( 3- met hy| -mbmmmm2mhﬁm4pyr|@djrner{22%ﬁ‘m rﬂg)’3 one (73% 113 mg); np

247C - 248C. g Ch oro-3 ben furan-2-sulfon | -2H
ri dazi n- 3- ong%}ggp ﬂd% 'g ’ b‘bﬂ"i’ﬁ‘FfGP&ﬁ"Z sul fon

| - ridazi nemethdByby(5- chlammmemylaaeazbmram-ixgeﬂmsn) p?r?ﬁdﬁﬁé' (0.54Bmé1, 7b2) was
added dropw S%) QoA l-gfél ("inmrlﬂ and éloxane (3 mL) was heated 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



a solution of 5-chloro-2-nethyl benzofuran (which was prepared as descri bed
inJ. Chem Soc., 1965, 744-777, 1.92 mol, 369 ng) i n ZRiHEepi&bberi200600I! ed
to from between -50C to -35C. This was transferred into a cold j acket ed
addi tion fwomel7astl 30 added drop-wise to a solution of PCT/IB02/00320
3-fiuorosul fonyl - 6- net hoxypyri dazine (304l , 5.76 g) in THE (30 nL) over
10 mnutes. The reaction m xture was allowed to cone to roomtenperature,
excess solvents were renoved, and the residue was quenched 21 Septenber.
2005 WO 02/079198 -57 PCT/1B02/00320 wi th H20 (500 nlL). The granul at ed
solid was fi Mtthaﬁ (EFDMmb,) IThe grapdiatedl saltit! aas fi lﬂered and air dried to obtain 3-

- BH- - 0,
g;et ho>§/ eg (85 C % (% crrF mth (e)r];z%rﬂi%gn—%—su ony. %n&azﬁ)ﬁér&% Jlgf gf.75@ 7.62
5- Chl or o- 3- rrstép/B- b&b0hlaro-3methghbleheasfutan-2&tifonvil)-dbizovwid@dih-phroyddadin33 one. A

m Xxture of 3-net or t hy furan-2-sul fonyl).-pyridazi ne
0 55 o or o At s rRetheh %Al e BBtk Sirory Watioflia oo o
100C for 52 tEEJIﬁmmc'ﬂ‘lﬁ'srg?%hbMCI%MLW&]MX&G@?@%L?MS ﬁéﬁ@@bﬁ’l@tﬂctfar
dryness Wt er was .added to the resi he resul ting

precipitate MU&W%&%&%WW@%@P@?@& vapRfRiedia Auness Wﬁi?'éﬁzﬁ t he

desired prodggh waﬁaﬁéed?fﬂ 9 @es%u'éeﬁ'ﬁé’ Pesuitlng prec:patate was collected and ’
benzof uran- 2- sulfo%g I-Ea dazi_n- azin-3-one (89% 6.42 g). 10
Exanple 5 cowpiaiized Pt '?Mor%fﬂ}m} 92@55911 Pmphﬁsﬁﬁh@m FHEtft | e conpound
of Exanple 5béﬁ%f&éﬁ@%ruﬁ'9n§l)l2}‘ffb 1dd1|rﬁ3-6ﬁé‘ /o e41B4Pgous to the

net hod of Exanple 3. (10% 10C—211 Exanpl e

6- ( 5- MetHoxy- benzof ur an- 2- sulfonyl) JExample §a7i n- 3- one The title conpound
of Exanple 6 was pr epar edsfgg%ﬁﬁémglg@w ,@g,ni_gloﬁe rranner anal ogous

to, the nethod of Exa

-sul fonyl - %Pﬂwm@dcﬂﬂgxamweﬁﬁws H@H%‘@Fjﬁf‘)ﬁhb@@ﬁ“%'@ Et'i“@'l"!f’"corrpound of
Exanpl e 7 wagndi rt§q1gﬁ,gmb§ Pl l@)gg)z 1@fcfiq;, manner anal ogous
to the method ofd%QE%arrpl e 3. 88/«) rﬁa&lﬁyg 2% . SCEXE?rp 'e 8

6(5.7-Di chl or o- benzofuran 2- sulfonyl )_mqi@ﬁ_ dazi n-3-oone The title
conpoundisof Exanpl e 8¢ Z&fauran in a 25

manner anal ogous to the anpl e
he title compound of Examp!e 6 was prepared from 5-methoxybenzofuran ina

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.



Exampl e 9 6- 5-Chl oro-benzofuran-2-sulfon | 2H ridazin-3-one The title

conpound of Exanple 9 was prepared from 5-chl or obenzof ur2drGepterabere2d0er

anal ogous to the nethod of Exanple 5. (68%; np 246-247C. 21 Septenber 2005
WO 02/ 0791W6 0283198CT/ | BO2I 00320 Exanpl e 10 PCT/IB02/00320

6- (4- Chl or o- 3- net hyl - benzofuran. 2-sul f o#§4)-2H pyridazin-3-one The title
conpound of Exanple 10 was prepared from 4-chl oro-3-nmethyl benzofuran in a
manner anal ogous to the nethod of Exanple 5. (25% np 232C- 5 233C).

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

3- Met hoxy- 6- ( 3- et hyl - benzof ur an- 2- sigxémplel 90- p .i i dazi ne. A solution of 2-
br ono- 3- net hyl benzaf & 34 mmol, 283
ng) in 10 THE (5 2.5 Min
hexane, 1.47Thertille ccﬂmﬁ)umﬂ)offﬁamahdl@dwds prepased. froﬁtné—uhkm—&methyh Xxture was

stirred for 30 and 2- uar o on da2| 1.34
nol , 257 ng?er\'ﬁgn@ %'ﬁiﬁ‘e%maﬁ*ﬂ%r WL?@PF%?‘HLM ef\r%é Tqy%\ﬁé czg’?reéto room
tenperat use R33CHI ght and was diluted with EtOAc (20 nl) and H20 (10 nL).
The organic portion was collected, drjed, filtered 15 and the filtrate was
evaporated to dryness to obtain a br 13- net hoxy- 6- ( 3-

met hyl - benzof ur an- 2- SUBf(swéthgg-%ﬁicﬂﬂéh-ﬂ%uﬁcﬁ%ﬂ(@l—ﬁé\ﬁlc{aﬁh—snﬁeeP B:
u -

- Met hyl - benz furan 2 pyridazin-3-oneé. A mxture of the above
product (0. 78t S-Met il Yidezing goan_)Z was

heated at 10 or at ed
to 20 dr ges@%&%@%ﬁ?ﬁﬂgﬁgﬂuﬁﬁg%&?&ﬁ ﬁc@hﬁ §1 &f?fhﬁ%l ?rga gel

chr omat otft apRyF (§ mL)iwas codtectiac7 & @ndasbuty fithjym (2;5 thl hiexane, 1.47 mmol 0.6

6- ( 3- et hyl

18(2C - 18)?:C 'lﬂ arrp e ?W?ﬁfgﬁa&gﬁ%mé ﬁ’gég%%%ﬁf@%éﬁnzuc{ su‘%?nfg) sulrrPon I
-2H ri dazi rwgrasuioryb4-Madioxi:pytidarire- (T34 gy 267omg paias addade The reagtiom xt ur e of
i odi ne (91. 7 was
ndded t o a JoR: wad Sichedlo 8ofio (& AL B Biath feditlen " O, 103
(90 nL) and EH%C((%ITMW(&H@D {Homik dbe prganicporion vaswaliecidd, dvied) fi ttezredt and at
room t enper alddife A&l W tvapotale'ts URMLsd BloBEiFE brown oil, 3-methoxy-6-(3-

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

{




(5% sol ution) was added to renove the excess iodine as indicated by the

col or 30 change of the reaction from deep violet to bro@il. Septemiiee2005 on

m xture was extracted with ether (3X100 nL), the extract was dri ed,
filtered awowh®ifd |trate was concentrated to obtain a brp@mEMi0032Thi s oi |
was distilled (bp 105C at 44 nm Hg) to 2%9ept ember 2005 WO 02/ 079198 -59
PCT/ 1B02/ 00320 obtain a,a,a-trifiuoro-o-iodo-p-cresol (4.1 g, 75 % pure,
adm xed with the starting a,a, a-trifiuorb-p-cresol). Step B: To a m xture
~of the above 75 % pure a,a,a-trifiuoro-o-iodo-p-cresol (4.1 g, 17 mol),
pot assi um car’:’&éﬁ'fh%é“’(fﬂﬂvo@)o-'oﬂﬁdﬁ ool (4-2@, 18 Yo pwre. aditised with e Satingni de
(68g) Aft Qﬂ‘&i eaction m xture was poured into H20 (100 m -)
and extracte ’ 8 100 nL). The ether layer was collected, dried,
filtered ancStelhB To btmiatues ofihe aboveTs %aiweiammmaoaodvpms@n haglhis oi |

was distille mxt 31) of al lyl
conpounds. sﬁgé’p’%") %%R?éﬁﬁgr E’?'?ffq??ﬂ]ék‘g Fwég Vini xt ure of
t hg aboveSgI lbydmidd (6.8 grpdien Gholias tﬂegeaoﬁmg&lmrfEM&f tdiJF&i HQSHJCEGOO%U)EV)
odi um car bo odi.um f or mat e
?\ bu;J yl am%ﬁé%“&ﬁﬁ%edfw&%%(é@%ﬂ%) ‘E{) a%d""’ﬁl\ﬂﬁﬁ?‘iﬁo‘d (frieg, fiﬁﬁ?daddgél
pal | adi um di -aad dteftiteaté Waééonwitratedlobbﬂa)naEﬂWnrcﬁla%isW wlsdistied ppsofeat ed
rature overnight. The reaction m xture

to 80C and d at t e

was cool ed {T?bﬁs%’a%%mé]@ ﬁPQta'rlnR?"FtP'ieéﬁéhC’faﬁM GIRPGUNHEr at e was dried and
evapor at ed  Stqp G£3-MeaiWEarimichiety Bholhoto aﬁ’Hti‘uf‘é SfnBXpBld R 0°!
chromat o ent ;. hexanes ain - tritluoronethyl

benzof ur g‘ia g@é%{"gé@ 8iok 8@@4‘36'107@(3“%981?9@9@9"@ sgdlmmbcr@te &2t i | uoroneth
| - 3- met h | - bmmdpfw gpsadfam tbAfate {885 8Bl 1), Mﬁ%ﬁ%{]ﬁt&ﬂc{rﬁ 5 Min

hexane, mM-) was a mnutes to a

sol ution of &%'ﬂ‘ﬁw 25 g}k énd @MFdﬁﬁmeas@ﬁéeﬂmI@ﬁluoBdm:em@m 44aBrakg) in
TH1= (10 ”L)Oqgg“ﬁﬁ rEQctIo?ﬁﬁxtuT@ufaQ'hﬁafé@%o g@%‘ld&agfnﬁ% tﬁ%nyl 4- met hoxy-

pyridazine (3 r‘[P and stirred fo mnu he reaction
m xture wastemﬂefﬁfdéré Ob’@“'uﬂiﬁe hereagiion mixipewas chﬁed)tzalonn‘gﬂempamiurehen

quenchedsm t firdRbd dM thé?iﬂragé wés%ﬂﬁd E§€ ‘?ajpg{ to -'i_rlaea% gﬂtﬂgglpcg VﬁlJB SJ}I%A%/&ZSS to

col l ected, dried, |tered and rat e was evap
obtain a crukgifigd 8&1 ﬁk‘,'?a gekheemalegraphy (dlientt heyanes) ité oktaped-methybGat ogr aphy

(el uent: hexmns&o.%gmerfzoﬁ}arf Q%Ql&fe%henll 1428, 9§¢Hrg§d pr oduct ,

3- met hoxy-6-(5-trifl torone béenzo n- 2-sul fonyl ) - pyri dazi ne
(35% 501 tep D: 3-Methoxy-6-(5- tnﬁuoromethvl -3-methyl-benzofuran-2-suifonyl)-pyridazine.

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.

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




Step E: 6- 5-Trifluoronmeth |-3-neth |-benzofuran-2-sulfon | -2H

ri dazin-3-one. A 30 m xture of 21 September 2005

3- met hoxy-6-(5-trifluoronethyl -3-met hyl - benzof uran- 2- sul fonyl ) - pyri dazi ne
(1. 34 mol wO3B079%§, conc. HCl (2 nlL), and dioxane (4 mnl -)PeamsBii@ated at
100C for 2 hours. The reaction m xture wa80cool ed and evaporated to
dryness. Water (10 nL) was added to thQ residue. The resulting white solid
was -col | ected 21 Septenber 2005 WO 02/079198 -60 PCT/|1B02/00320 and air

dried to obtain the desired product: 6-(5-trifluoronethyl-3-nethyl-
benzof ur an- 2-J gifiadyio opiaiy e dgsired prodmé g (ﬁewmuqr@meﬁm-a -mgth@44C- 245C.

Exampl e 13 6- e dazi n- 3-one

5 S{rgp A 3- @%ﬁ?ﬂkﬁ-ﬂ%&)‘?ﬁ?@?o I§ !dg%ﬁ-r%o L@%z%?@&'g}l éﬁﬁ‘;# b ri dazi ne.

n- Butyl lithium (2.5 Min hexane, 4.Bxanmi®i3 1.62 nl - ) was added dropw se

over 15 mnutes t - | enz f uran (which

was prepared as dgs@r(?‘?{)jgé %BW%L“I%E% it i%n . 3. 537 nmol

71?| my) ||5| meepmS- th -emzm 158 Ihntzdgu&nvﬂ?sm ndazme. n~h

2 uor osu a 7..10, .nmD

reaction ni xgét}xyfe]'&' JHF&%]I ir%g e é(gﬁrfpﬁ%‘ﬁ{' 3562”7*9 ?%aaq,‘{eﬂdﬂgg%?%’\(ﬁ’é%/as

all owed to ccbmmuteata@emmummféietﬁmmes -BuRopyl Pehzdiient(vRIh GBS dé%th Et GAc

20 nL) and T col | ected,

1£| I ter)ed andl(_)lt%}g12:r‘[:’ge 'W’a‘%r@ %%Fpoﬁ’gpe# 15§8%I%%é'§’§'°t 515!3"1'936“1“3': &‘dee

roduct, whi oil) coaled par7sbE ETh s Wad &

Iﬁexanes: %OA\C )@ f‘iﬁﬁj} ot%é [ nmls5 the&%gﬁ%&dwﬁaﬁ}l%émt}*y f:»ﬁjidéﬁiﬁb 3.67

3- met hoxy© 6- [EUH{T5 9kan fgsrf%ﬁﬁwﬂﬁ@ﬁﬂ@f%%ﬂ@dsf@naq)mym)es Ahe retatiome (21%

283 ng). St emiBurebvasuiibhbet®coneé &Probﬁl tbn#ﬁ@r%%l%% S 7@11 Sh }r%zdéx h

ri dazi n- 3-one, e of the above produc § , conc.

HO (1.5 ni) W“E\?&"%%W@'{dﬁﬂ 10,mk)- Fﬁgapwn@tpixmamol@cmmiz%ﬂ The

reaction wasfitsred and medi lt?éieM@Qé@rﬁ@d&@d%ké&e@%bta—m% c‘f'uck?;grg {\9@91 was
esi

triturated with and tered to obtain t roduct,
6- (5- chl or o- 8¢ Bm%tfeé’ﬁiylSJ‘B@@?L‘F‘!E?@#OSHP@MK%W hexapepiziQaciA: h-taoblain  (79%

215 15 DibldesPed frodEtpaPheth 2-sul fon
I - Zg) [ di:gl n- 3- onegggés asqa.l, ﬁgeﬁlﬁwa%rgrﬁomg %‘%%’Q‘?'S@g‘gfgwg aci d.

Chi or oacet i cPXiEagn mg)9 4 g) was added to a suspension of
5-f 1 uor o- 2- hsti!pCB:yB- eme & B@er&o%-z-sﬁlf Lo Byri fn‘?é-oﬁ&q\m )

containing SoqcltuurQO a%ove product (0. 77 mmol, ?
mo, 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 to 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). ¢




m xture was refluxed for 3.5 hours. The reaction m xture was cooled to room
tenperature, poured into a separatory funnel and the oi |21 $epdemblerdi006he
bottom of the 30 funnel was discarded. The aqueous top | ayer was coll ected,
cool ed to @G @ndvaci dified with conc. HCl. The white prechEI/igkooas
collected, and air died. The dry solid vi#s crystallized fromtoluene to
obtain (2-acetyl-4-fluoro-phenoxy)-acetic acid, (57% 4.3 g). C21

Sept enber 2005 WO 02/079198 -61 PCTI I SQ2r 00320 Step B: 5-Fl uoro- 3- net hyl
benzof uran. Anhydrous sodi um acetate (139.3 mmol, 11.4 g) was added to a

sol ;Jt i on ﬁf dﬁﬁ@ﬁﬂ@ﬁ%ﬂ%ﬁ%@ngyféusw?ﬁcﬁe ?‘F&Q{Umh-lol 1|3!45’3 g)tlhn
acetic anhydr or u er coolin e
reaction myxt Zgés&é%d%ér%gﬂ @Bﬁq%?onz%@%@x i‘? %“?% (3.84 "'I“Cﬂ-ougrJ The
agueous i Gs:lolhﬁgbnaMs%hydnde(Mnlﬂ) dng t@at&rfoﬂ??@u_lgﬁgt 1\119)'% Aé’l?e?féﬁglm\g' fB 3%
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ool 1 ect ed, d&‘rzadg"'%&“ﬁ“p%ég pg‘ﬂ{\éﬁ 'f%’gér F‘Pﬁéﬁ&%ﬂ%ﬂ@ﬂafsb‘r a@lérdTh@a@quém

r esi gue Wmh 6ﬂumwmxtrhc{edwhlyeme¥ l(Z}aog(ﬁhL) wé‘gﬁemtggﬁ/ fgﬁ@kg@g exanes)
to obtain t met enzof ur an .
10 Step C 3ﬁl\'7§§ﬁa {}VS% P‘%’%‘?E‘L’rﬁ% uﬁ‘?fP ?’fﬁﬁféﬁ% ?&ﬁ'ieztegﬁrf%ﬁltered al‘ldja2| ne
rs-Butyl | i theifiiratg ﬁraQeMpomtémartﬁowﬂiesiﬂm| whifh #8s Pﬂrr}f‘e% dropw se
over 15 m nu&rﬁém B)g ?i Qon of ? fl %@3 net hy enzo?ura (11 ol ,
1,65 ng) in TRRTRGARY el egenes) deired Riaduch deipro-2methy

3-f 1 uor osul f bengofuBam@Bhn A 77 pyy)i dazi ne (11 mml, 2.11 g) and stirred for 30

mnutes The t e was aIIovved to corme 15 to roomterrperature
over ni ght anﬁ{ﬁg@ FEHOKY e attl tigy arig -Bafyl. The

organi ¢ por tiltimurrwasﬁ 1) h@@h@dh rﬁo@dlv 85 x‘nU ﬁé?%@éﬁ\?ﬂ}&ﬂﬁsé bértrﬁ:]nmg by

evapor at ed t

ess obt in a cru e product
silica gel t@iﬂ' é’fégﬂ?o( sMgEw & emﬁeéﬂenmu 65:mg) Itld'HFdﬂalmL)t he

desired prodieled 3- Tsvei e X¥s was added 3 -
6- ( 5- flfuoro 3- E‘;‘ft@@ benzof ur an- 2_Su|uoros S"”fé’ glgr%gyrdf\zwe(%l ny) .

Step D: 6- gngekired o8 A9 Grinwvtas- Ewesmmr:tm migikFe wasdalmwedae aome A
m xt ur e 150f to room temperature oveml ht and th
3- net hoxy- 6- { I uor o- 3- net h g enzgﬁ?r a%n enc|hed Wit Fto 4(96{2"')“%""( 2.4 mol ,
775 ), kP (RAEL)Th %Oﬁgﬁwlc Paﬁmdvaw@ﬂ@ct@d; ey, rwaeedmwtbel filratelRAC for 2
hours. The evep@*atedrto o84 © OMiEin G RCHrB The
dried residu 06%% myﬁ r at ed W th vvacfege Zﬁ%qwﬁw% @Sj{f{eﬁtb rsﬁgglggl obt ain
t he desired gf eq)l‘ap ienf: hexanest=tOAc::4:1) to obtain the desired product: 3-
3- et hy! - bemaathonye(S2nisib-Safethyl- o3z ARG Bk Rd (2R 2Pa T W), P 232G
" 20 StepD: 6-(5-Fluoro-3-methyl-benzofuran-2-sulfonyl)-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,

20

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.




Exa~rmle_ 15 6- 6-Chl oro- 3-net hyI benzof ur an- 2- suffonyl) 2H pydda2| n- 3- one
The title conpound of Exanple 15 was prepared from 4- chlXdr$emerhatraogy 30
acet ophenone in a manner anal ogous to the nmethod of Exanple 14. np >240C. t
21 Sept enb®O 0200898\0 02/ 079198 -62 PCTI |1 B02/ 00320 Exanpl e REI/BB02863D dr 0
-benzof uran-2-sul fon 1-2H ridazin-3-one®ep A° 3-MethM.-6-Q hy dro

-benzofuran-2-sulfon | - ridazine, n-Butyl lithium (12 mol, 4.7 m-) was
added dropwi se to a solution of diisopropyl amine (12 nmol, 5 1.7 ml ) in
THE (5 mL) at -78C. After 10 m nutes, a sol utlon of 3-coumaranone (10 mmol ,
1.92 g) in THE (10 nL) was added. The t Exgmeplafiire was maintai ned at -78C

and stirred for 10 m ngi@$vd g%ﬁg!_ ?@_ g A
3-fl uorosulf | -6- net h(ox ¥ f%%\r’?daz?lmr@ﬁz-% 2 é%l’#g‘tggré was brought to
room t enper al%&%/ rdlethigny-6-(3d : z ] swidezimeunBolyl lishiirde (1 g)
and extracte t washed with
H20, the grggrﬁmg:dj Qﬁ%ﬁdﬁg}%f&dtﬁ e Emg# %’gr%éﬁﬁ%h'"}{@ﬁzzqurate was
evapor at e? t 8-7gnkHB i i 10asnyies, bfsomtionyf $cd>umwanc@19|(10

chr omat ogr ap ield 3-ne

6- ( 3- hydroxyw‘%&eﬁizo g)ﬁm.‘h mﬁ}a 8?)?’5%%1?@?*&%)3&5@?“%‘?&/35@&B 6-
3- I—Kdroxv l(Jealzd)ssturwirfe:Z‘&&miﬁumsyTrc) irﬁﬁ-ivﬁ/aiddddalsﬁhjﬁoz@gfr@ﬂuo‘t“oé.zﬂlfgﬁwlﬁel of 82015 y.
met hoxy- 6- (3 sul.fon Zi ne nmo ng
conc. ~HC ?QW)[%M%%@IIES{' af‘%& e Vy%%brﬁ@lt gb‘"ﬁﬁ“ RUPeEIR OETRBRIrs. The
reacti ?n [n iauread wesnched with ):g(i)mbrﬂxrﬁphlo:&tee(d ab anéﬁm@?ﬁ@gaoﬁe I(;_:eg?% SSI gzg
was extr act was

the fil tﬁgt e'q\/\ia\g’hé\%@xﬁdé%% ﬂ%&’."ﬂ{@ avjlﬁe&ﬁg%%f"s laygiwasi caliectsd, diied, ca gel
chr omat ogr ari’rllyere(dedmdethda filtrag0ndd QBporated ey a ieidue3THi3 res‘iddetwlefsaéuﬂﬁbd’w dlicyat er

g1?3mﬁ§/dr ox(;j/g @ﬁ%&%&#@qgﬁal Chees ﬁ%%r?ght%y@%gmh%@@ -hydrmdy-mg) ;. np

186C- 189C. Eeaaqfumn&%scﬂfonﬁﬂ—@ddame&ﬂ%,cﬁzgmg;enzofuran2 sulfon I -2H
r|da2|n30 né | e conpound pl e 17 was preparedfromfrom
5- chl or o- 3- O 5% -'-” ~~~~~ Riodidazin-3-ones AdPiXrPichous to

t he met H&d oﬁetE&:qn@J(&hswroxy-bé’rwwam-salf&%@yndazme (2.7 mmol, 820 mg), conc.
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 mmol, 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)



Exarrple 18 6- (5 Chl or o- 3- net hyI benzot hi op hene-2-sulfon | -2H

ri dazin-3-one 30 Step A: 3-Metho -6- 5-chloro-3-neth |- ENSaitdmber 2008
-2-sulfon I - ridazine. n- Butyl lithium (2.5 Min hexane, 2.1 mmol, 0.84
m-) was MNOSYOMMPHW se over 15 minutes to a solution of BETMR/06328- et hyl
benzot hi ophene (1.91 mmol, 348 ny, whichB¥as prepared as described in J.
Chem Soc., 1965, 774-777), in THE (6 nmL) 21 Septenber 2005 -63

PCT/ 1 B0O2/ 00320 cooled to -78C. To this was added .
2-fluorosul fonyl - 4- net hoxy- pyridazine (1.91 mmol, 366 ng) and stirred for
30 mi nut es. TeneleddacidGn Taithis maeavlé@d&-IflUtmwdfonml-4~mtrBXY@ymctazmlet(1a91)erat ure
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mol , 197 ng),,..conc. HCl (1 nmL), and dioxane (3 nl.) was heated at 100C
for 2 hours. "ﬁqé reaction m xture was cool ed and evaporated to dryness.
Vater (10 niStyp Bas- adllmtgtaemb -Bereothisphemsi2-sh oy SaH-byritizined-drisvA
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55 15 ng); nR0.85&MaS0eZ m@g@ﬁﬁé@-ldl% fnL), SamiiRfidkahe RS ALY WaE BieBRB &t Focpe! fon !

-2H ridazin-3-one The title c ound of Exanple 19 was prepared from

5- met hyl - ben3 ¥t rFﬁCt‘OH FreVasFRql evagoraiRd teetrmsgsoatek 6l e 18

(mp 240G 242G)L) wae aﬁdédf'ﬂ:l he48sidue and the resuitlng yellow precrpltate |6 (5-chloro 3- 4 of
gne nmpound o

6- ( Benzot hi oph nvl) ridazin

Exanpl e 20 WW?QMOM&%@W@%&?HMBWW %enﬂﬁﬁﬁ?“ecﬁfﬁa(zgébﬁ@ to the
nmet hod ofi5 Ex gggogr%g'b@gc-zmc Exanpl e 21 25 6- 3-Phen

| - benzof ur an- fon I -2H ridazin-3-one The title conpound of Exanple 21
was prepar ed from 3- phenyl - benzof ur arfEX@Rle 1anner anal ogous to the net hod

of Exanple 3. (65%; -ME#YChenzothiophene-2-sulfonyl)-2H-pyridazin-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.



Example 22 6

-(3-(4-Fl uorophenyl | - benzof uran- 2- net hyl sul f onyl ) - 2H pyraidéaitermBerdi®0530 The
title conpound of Exanple 22 was prepared from 4-fl uorophenyl -benzofuran in
a manner awelogoussto the nethod of Exanple 3. np >240C 4prermSemoenber
2005 WD 021079198 -64 PCT/|S02/ 00320 Exanpée 23 6-

Thi eno( 2. 3bl pyri di ne_2-sul fonyl)-2H pyri dazi n-3-one Step A: 3-Mtho
-6-thieno 2 3b ridine-2-sulfon | - ridazine. n-Butyl lithium (2.5 Min
hexane, 2.44 nmmol, 0.97 nL) was added dropvm se over 15 mnutes to a

sol ution of thi eno[2 3b] pyri di ne (2 Zliémﬁif_,_SOO ng, which was prepared
according to Internati t

005910), in THE (6 m - : '

2-fl uorosul f Sphdethex : P tiaginary)-Batyliteiuir r ed f or
30 m nutes erature
over ni ght and(b'?J hrgﬁﬁg%*eaﬁg'h%h%wcﬁ %??O@' ) @gﬁﬁ?éfdréﬁ\ggefgeﬂ%'rﬂr}@e%)a The
organi c p8r t isoRtigaof thisnpisikipyridiei(8@2 rhinbl, 88@& thgawtich as frdparad acoseding

evapor at ed t r ed by
silica gel g?\?{g%@ts {?)&gjraggﬂ@m@dt}g% o %&%&a&%%%i%e{%%pﬁ%e&%% uct,

3- met hoxy- 6- cpphﬁémci[szcsfq {hsrwati aridea &ﬂﬂdrw;ﬁbmylﬁyrhetﬂazy-ﬁﬁida%ﬁi%’o(2 296 ng) . f
Step B: 6- T xture o
3 05 et nowy, B0V £20 BHLPAFSBESTRTH iilus T ErRT YR AR oad ot
further pur| fchmettd crom tehtpefaturenyirnigli@nadhen quenehedwith EOAR 20 @i oxane
(3 m-) y& t 0 hour s ture was cool ed
and evaporat Iielfa o (?‘98‘1 ?,n'lé‘%s?gﬂfgcgr%?qwaswll c?%gn%cgtglgg{ep@néﬁlée {E@ﬁed'ﬂ%? and
sufficient sevapbrNatiGOlyness tadtiath & oruaidjprsduct, fm;lcmbbsl;ﬁllrﬁ\ed'bty sifeg gbihen
extracted w ol s 20 col | ect ed,

dried, fil te%@gﬂéﬁ%ﬁé}hﬁ%ﬂg?t g{oé%r}g% °E§5‘§5{?§F@EF%¥R§°%” 5ROV Phi ch was
purlfled by #hiencia, ngyrldlhe-@mﬂfongrl)awwatmém 16BtriYy: MeCH: : 9: 1) to yield 6-

(thieno[2,3b fon H- ri.da |n_-3-one (29% ); np
225C 230C. Ex%{b g & ‘13 gzin-dsong. fymixt UTQ nrg

ri dazi n-1% onmeﬂwy—ﬁr(tHl@Oﬂ)BﬂﬂpﬂWmaai-sEmwl@n@&mmhﬁjﬁwérq:uhf‘éé?‘bn

to th t hod of Ex l'e 23.
furanof 2, 3b] R}yééi of n 16@ mg) concnﬁlt.ti U)%ng %roxgne (BGmE)Ewaso hegted at '? r’g) ©

for 2 hours. The reaction mixture was cooled 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

{



Exanpl e 24 2- 6-Oxo-1 6-dih dro- ridazine-3-sulfon I -5Huro 3.2-c
~ridind-one 30 Step A: 3-Metho -6-thieno 2 3b ridi ne-4- cl1Bepidnisar 2008 | -
ridazine. The title conpound of Exanple 24, Step A was prepared from

4- chl or o- tywhewetsdes3b] pyri dine (which was prepared accor di pgrigdziois et hod
described in International Patent c 21 Seggenber 2005 WO 02/ 079198 -65
PCT/ 1 BO2/ 00320 Application Publication Nunmber WO0O0/59510) in a nmanner

anal ogous to the nethod of Exanple 23. Step B. 2- 6-Oxo-1 6-dih dro-
ridazine-3-sulfon | -5H-furo 3.2-c ddb-4-one. A mxture of

3- net hoxy- 6- fppiicstion Pydlichiiyr Nainber- WOD0/59500 2in athdrdiey hnaldydlusdagie (0.51 5

nmml , 157 ng ﬁ#ﬂ:ﬁ HCl (5 m -) and di oxane (3nL) was heated at
100C over ni gm he%r}‘%él1 {a?gin m xture was cool ed and evaporated to dryness.

Water (10 niStop Ba2-(G:Oued,8-dihydro-pyAsiAhe380kbivh S HORASS Pl R -4 hégh""as
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crushed i odi AE" '("Q%t ?E%Ct'om%'@fem Cogleduaﬂmeyamatbdmawnesss Watanﬁlo 6.6

g). The reactipwasbided e tNesRiuL BhEthebret RS then
guenched with sggﬁ @l ent 5% sodi umthﬁrguﬁﬂatgggo utﬁdﬁé%m‘?&' Gr v t he

col or of thed™@é& R CRIMPPURGEOk EXamRiR8h (B6%igup PB75°Cght yel | ow and
extracted with ether (2X200 nmiL). The q@g Jsayer was col |l ected, washed with

H20, qgthe washed ether Iayer was |Itered andtheflltrate was
evaporat’€d to a cr¥ue Eithyl-a fi}-2id-plgsidagirs84dnkat i on t o

obtain 4- Chlstépp24l-@f€1&opi3%88| h r(cﬁ%grsglug%n oﬂpgiggr D ?ﬂoz)pozﬂér-sk ﬁ'ﬁbhenol

4- Chl or o- 2- |od000ro ure
(5.11 nmol , ﬁa@ﬁﬁmwa(aﬁdeﬂ@mmm piotrasheidioding(780haihel,(200)mEml . 1.4 g)
was added d.the reaction.m xture was
stirred at %F gﬁo%I ?'?ﬁ@%?&ﬁpﬁ&ﬁég%gﬁe rggfﬁ@“r"éﬁt&'ﬁ s ﬁ!ﬁ%ed;%}éﬂ%ed with -
H2O (100 ni)feraperatuss pyaraiobil thantqueRtimatwit dEfciant)5% FodurRtiNOsuliaty SSIUtIHAS

col | ect ag, 48 iufdindl oldrf i @Q&lo%ﬁgﬁf@?e ﬁb@t%%}a%ogﬁ%%ﬁ}eﬁo% Sga 1O obtain

4-chl oro- 2-i odo Ocrota/_@ pheno
5- Chl or o- 3- EKgated Wiz 8 réﬂ%zowcmlé Theetherlagér wasctdlloctod, Avashed wRRhtH,a, v

and the washed ether !ayer was dried, filtered and the filtrate was evaporated to a
crude product, which was purifiéd 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).

—




phenol (1.5 g, 4.86 mmol), sodium carbonate (12.2 mmol, 1.3 g), sodium
formate (4.86 mol, 330 ng), n-butyl ammoni um chl ori de Z155éemb|2008. 5 g)
and DVF (10 ml-) was added pall adiumdi-acetate (0.24 mol, 55 ng). The
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After bringing the reaction to roomtenggtature, the mxture was filtered.
The filtrate was dried and evaporated to give a crude product, which was
purified by silica gel chromatography (eluent: hexanes) to obtain
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crude produciith Ettb&élfzo'm A o ﬁ@ by, Fhé b@gn&;ﬂ gmrwémg&é@%&e' uent:

hexanes: Et OAc: al n t he ‘desir

3- met hoxy- 6- @@%%ﬁ' Ble:«ﬂféqtﬁwaswwteamdmw tosibain a cpideipdeduch avhicds5% 352
ng). Step E w§s biviriedl 5y Siicd gel BbmBeRAphY (i RikbhORMOAZ9YS bsiaR! N- 3- one.

A m xture

3- et hoxiR 6- Wg-d@ﬁ'ﬁﬁ progugt; BynethaxyLofbrshiaio-2-athyithenzdfyirapyd-sullnylre, wi t hout

further purhfidedhé 0/( |, 352 ng), conc. HCl (1.5 nL), and di oxane
(3 nm) was 11!) heatﬁe at° 1?’@9?}? 2 hours The reaction m xture was cool ed

and evapor at Sigptks pytidagintdieng. dshidttuee and t he

| t - \/ - e N =
(r:ﬁlsgr oI ggef %:%eﬁgo SF(gnCh r0~3—efﬂ'g|—b?3|20£[f_e n-2-sug W:pygidazine, without fuither  oq.
(46% 155 nigyification d9Q4mmal, 38X |ogn<2.6-l(20)1 .5 mL), and dioxane (3 ml.) was
d I - tep A, j.2-

i dazor 1, FAr ot fHORE T Pt OB KRGS Ciiiand Y eBaBRd 1 ¢ i um
(2.5 Min hed(m&ss W aterd[1Q nil.) mtas adued tostiel ezbidireomnd the resniting BblidyigAGt es to a

| ut f T I d
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960 ng) and mdemMpe2rCe 026, m xture was stirred for 30 m nut es. The

reaction mxture was allowed to comaEto [o t enmper ature overni ght and
then quenched with Et OAc (20 ni) and—ﬁé@%gg] nL). The

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




organic portion was collected, dried, filtered and the filtrate was
evaporated to dryness to obtain a crude product, which 24e8epgtembén2005by
silica gel chromatography (eluent: EtOAc) to obtain the desired product:

6- (i m dazowo,@2ayays i di ne- 3-sul fonyl )-3- 30 net hoxy- pyri dazPoeTEB#832021 ny) .
Step B: 6- Imdazo 1 2a ridine-3-sul fon r67Z-2H (dazin.-3-one. A mxture of
6- (i mdazo[ 1, 2a] pyri di ne-3-suffonyl)-3-nethoxy-pyridazine (0.341 mmol, 100
ng), conc. HC (0 5 nmL) and di oxane c(5 nL) was heated at 100C for two
hours. The 21 S t enber 2005 WO 02/ 079198 -67 PCT/1B02/ 00320 reaction

m xture was J‘B?ﬁ B"ﬁﬁt&ree‘f/ﬁﬁﬁ?%%%ﬂdtqyaﬂ@fwﬁé@g drineserWeateo (1 ml.) wessadddded to

the resi due, 16 i @tidas) 6 berbdich 7 dnkif FEBihY A, 20l | 0. ©

(i mdazofl, 2%%%d|£ dazin-3-0né,” was collected (72%
67 Ny); 2@9&9#&%315vlfonstmylndaan@mrfeowm celigbted| (Ta%i, 673ng)ne St ep
A 3- Met ho - np\>241pe. y1sul fonyl i ndol e- 2-sul fonvi) -p ridazine, t-Butyl
lithium (2.5Min hexane, 6.5 nmmol, 4.3 nlL) was added dropw se over 15
mnutes t8 a solution of N-sulfonyl rﬂmnmwdole (2.88 mMmmol, 520 ng) in
tetrahydrofuran (8 nl-) 10 gqg| h| Uis 3 as added

2-fl uorosul fonyl - 4- rret hoxy pyT S =0~g) and stirred for 30
m nutes. TheSt fethoxvt6iNephe sulfbhi\nddetzasmfm 2})-1 mjamgnn.g Highur e

o gani o port PominekERr ?f‘zw ﬂé’%ﬁ( e SiPreF 94o6 T MAER © s

evapor at ed t ﬁpfuﬂqrrﬁ%svlﬁ)wlmhamyh indoler{2.88 r;]madam Etg\ggi t@ﬁammﬁ{aﬁﬁ I(éb Pﬁg b%/h

Zlels: (r:gdgpr oduc [&P@O %nga@géﬁ%ﬁﬁag"ﬁgﬁ% %ﬁ‘ﬁﬂ@ﬁtg@‘ﬂ) F‘B‘gfé) 2- Slypl dagl ne
(39% 867 ngymoktiedgBandstiviedfox3c :ﬁ(nut@@o‘me ?ea%udaﬁ RBNrE Mfau&!ﬁ@d ‘ﬁ

\?\gls u;hgg dO; sogér%{ %B&l%ttge %vermghpgr% then quenm?led (\jfditﬁsEcioxg (20I rrAL)naer}d ﬁznc?mo m)
met hoxy- 6- ( Nnhdhglcegarioportiomeies eolidctes] driuay fiderBd Bhdl # fitfaté haS6 nmol, 850

VAL enche. SPE AL GHRE 7006 s e s s
col | ect €&, d:shrcafdatogrdphg (@}dentahuianéé‘ladbld Vﬁ?i&ob‘l@ﬁ R 8RHed pRAuEL 300t ai n
2 et om0 DR B SR b 5, B . ol o
ony y-6-(indole- 25
2- sul f onyl ) -Sigp B 2zilethokit6 QM agsDEulfopOR piBldazine0 76 -a Jdfdtiok bf SBdum Az di oxane
(6 m-) (18.6 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 6-(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.




was heated at 100C for two hours. The reaction nm xture was cool ed and

evaporated to dryness. Water (10 m-) was added to the rZibepiemberd200he
resulting solid was triturated with nmethanol (2 m-) to yield

6- (i ndol e-wodRiofungl ) - 2H pyri dazi n- 3-one (37% 106 ng); nPCRABCO2xROC. 30
Exanpl e 28 6- 6-Chl oro-indol e-2-sul fon | -682H ridazin-3-one The title
conpound of Exanple 28 was prepared from 6-chl oro-Np-tolylsul fonyl indole
in a manner anal ogous to the nethod of Exanple 27. (95%; np > 250C.
Example 29 6- 5-Metho -indole-2-sulfon | -2H ridazin-3-one The title
conpound of Exanple 29 was prepared fEZtﬂth hoxy N- p-t ol yl-sul f onyl

indol e in a manner anal gY@Udeihs m (63% np > 250C.
5 Exanpl e 30_6- 5- Chl or 6- T ndof & €one The title
conpound of ERENEP éowsowf&@pw@%ﬁ Wﬁ&)ﬂﬂeﬁar@ﬂIfr@imSMqﬂacD@Wbsmylsmmy:yl i ndol e

in a manner 6

Exanpl e 31 1gﬂglqu%glﬁ3|§)r%5tapﬁlgg@g@ onv@kg?—rﬁéleﬁedéz'@@ %‘B r?é%Tae title

conmpound ®f Exanpl e 31 was prepared ﬂ:'rxamp_& uoro-N-p-tolyl sul fonyl indole
2 . 909 ;

in a manner anal ogous tog! np > 250C.
Exanple 32 6- 5 6-Meth | dazi n- 3-one 15 The

title conpouthbe e ecrapging Cgﬁmmlqﬂ()apmm‘dpémdlﬁbﬁl Behloiciyipeiniduttonyt N- p-

(075" EvanppeeRRairbela BRI G2 AIRA o g rfh'@ﬁ%@g%p«pp F&%@%egzzne

The title conpound of Exanple 33 was Exagprrad from
57d|ch#d)ro N-p-tolyls 2
nmet hod of Exanpl e 27.

_ Iis B 2y o
, 2- sul f onvl )Tfm—ﬂtta/cranMndoBEmapIE&’l Wastdr@a?@dfﬁ@hﬁrﬁﬂﬂlﬂfroﬂiﬁ-mlwf% fwas
prepar ed fro or o- N—g A A I_l i ndole in_a manner>ana° ogous to
Phe’ method ol e emad: Srakais Wi Tudino pExarpe 2% dadies s> 850°C
5- Chl or o- 3- phenyl - 2- suI f onyI ) - 2H pyr Egl@ﬁggg@ one The title corrpound of
Exanpl e 35 was pr epaé-?gsjl\ﬁe?mlgne%loxv- Odo e- -sul (}{WI) 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
8-(5-Chloro-3-phenyl-2-sulfonyl)-2H-pyridazin-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-sulfonyl)-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



benzofuran in a manner anal ogous to the nmethod of Exanple 27. np >240C
Exanpl e 36 30 U3-Chl oro-i ndol e-2-sul fonvl)-2H pvri dazi n23-Sapemtsir @003
3-Metho -6- 3-chioro-indole-2-sulfon | - ridazine. A mxture of 3-

met hoxy- 6-womngieteees2- sul f enyl ) - pyri dazi ne) (2.92 mmol, 750 pgiaBobioeihd or o-
succinimde (2.92 mmol, 390 ng) and nethad®l (15 m-) was stirred overnight
at 21 Septenber 2005 -69 PCT/1B02/ 00320 room tenperature. Excess nethanol
was renoved and the residue was extracted with EtOAc (3X10 nL). The Et OAc
extract was collected, dried, filtered and evaporated to dryness to obtain
a residue, WiPWhH temserpisum fE@aSSblylethaho!wmsgetnov@amdrﬁleagmd@wai ekirzet:

ool 6 2- sul PARSTOASSXDALE fhe OB S8 e Safelisd, 2o, ity ary.

3-chloro-i nd@V@OZa@d ite drynBss torobdain iarresidu, mhichwwaes mirifidd by silica gel

rrewégzxy(fls (53 ﬁﬁ&hﬁ%@’?@n{%ﬁmﬁ%zllég‘—%{g?tpﬁ‘gyﬁgmﬁgsW":Fté?f(y%br'?ﬂ%ﬁﬂ't at room
t enper at ube. indPles2-sulfanyl)eyridezine@6%a88 diglut ed with CHCI3 (20 nl), the

CHCf 3 | ayer oLl X5 rrL) The washed
CHCI 3 | ayer wa %‘o Miih d‘% e eh3 dryness and

the residue mﬁwqxwa(:amnbrbynmé-izwfmu-p admszin@(mm RERY, 2(1elm@nMCP§HCI 3) to

|l d 3-neth f d St
5L Ca i or o | ittt &6 Rafaid €86 @ WEM%%?%@VJ@Q (ot form epResaHea: hoxy-
(1i g-L § 3-chl gffbe_a rezdtibrempdanel WMMeant thi c!actzxg 100'63:9) 3e OHT), laﬂé"ll_lgﬁ!‘&bliecféa?c HCl
n ] a a urs e reaction
m xture V\gs '%Ho@%%% vﬁg" g@%ﬁ?&% - s Washed éﬁ@'ad‘?ﬁeééﬂ’aﬁég Hegted. was
triturated wired, fikdred, andlévapolated @nflyricss bAY & reidal ik rbunﬁed by silica gel

20 Exanpl ¢ STeraROBRY RN GHEI R Y Smelban P atbon- ook sl

3-Met ho - 6- pyidexriné.i ndol e-5-sulfon | -2H ridazine. sec-Butyl lithium (1.3

M in hexane, t?%ge as, a d dr.opwi se to. a solution of
N-benzyl - 5.9 B fll-gtig BronesAdpixtugg of 37methop-t er 15
ni nut es, 12 %(S—bhm%ddulé%dlfoﬂymﬂ%rmwe /84 ﬁﬁdlnﬂdﬂxg? caﬂ@lucﬁpﬁmujrg) was

added and thedc&eactlg Ll{e was stgrred for 30 tes. The reéaction
m xture was &9 edym e@‘%ﬂﬁ@&rﬁ%?&%%%&éﬁ@ﬁt@nm&n@m t hen

quenched wi tdvoled@e evaPoritad to dryness. The dried residue was triturated with water (10
mL), and filtered to obtain 6-(3-chloro-indole-2-sulfonyl)-2H-pyridazin-3-one (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-Benzvlindole-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




and H20 (10 nL). The organic portion was collected, dried, filtered and the
filtrate was evaporated to dryness to obtain a crude pradddiaptemipdri2OA5was
purified by silica 30 gel chromatography (eluent: hexanes:EtOAc::7:1) to

obt ai n t hewdagioreids pr oduct :  3- PCT/IB02/00320
met hoxy- 6- (N- benzyl i ndol e- 5-sul fonyl ) - 2H-pg« i dazi ne (19% 258 ng). Step B.
6- N-Ben lindole-5-sulfon | -2H ridazin-3-one. A m xture of 3-nethoxy-

6- (N-benzy[i ndol e-5-sul fonyl )-2Ht - pyri dazi ne (0.64 nmol, 245 ng), conc. HC
(0.5 21 Septenber 2005 WO 02/079198 PCTI 11302100320 -70 ni), and di oxane
(3 n) was henltledndtiok@8(F mt) Rasiested atHe°C éar hauns.Mhetresction wigurool ed and

evaporated t r S VAt er the resj.d d the
resul ting soq'l'a% %%?e(qs\?rge%vfwmﬁﬁfgtpg%'%ﬁi@l%f& '?ﬁ”ﬁ?? tﬁld?@ﬁ Ue yas

col | ect ed (55#d the Pesmiiing s’ﬁh@&m@b@nzﬁ&ndﬁle 5sxﬁfﬂn9lf)-l21-¥3pymhﬂn-3-one was

| - benzof ur an- 2 TE%@ %%;é Il@ -2H ridazin-3-one Step A -Chloro-3-meth |
benzof ur an- 2- 8&? a( h mgpI Butyl lithium (2.5 Min hexane, 6.6 mmol ,
2.6 m-) Was added dropwi se over 15 nEgighss aBo a sol ution of 5-

chl or o- 3- et hyl bg Hi-an 0 8 cool ed to -78C. To
this 10 was added—‘gﬂg—é@—# The

reaction ni xiSfegA: mmmamm Beri‘z@fiﬁari—g-cé%&élﬁ retsamumwmmtm and
t hen quenche organi ¢ _portion was

h
col | ect ed, d?‘PWI t 16eq WB}%@( ém!l-%};éad‘ﬁq dregyvise pxer @W@cf@@ sobtigh hess to
obtain 5-chl @ﬁ!@r@SﬂﬁétﬁWbeh%f@t%H{B @rinr%olc%?ﬁf(ﬂllﬁgé‘éﬂ’gcéﬁég/%o %*%h(%?ro% whi ch

was carried on without further Burl i cation oro§rreth|
benzof ur 4l 2Waeeddas PMFTd 2:mmel. 06 TBH Qﬂd stjrred ffen rqsleélounefhw‘eactron mixture

benzof uran- 2 YA@@%W@& %Bﬁq@to(ré ™ en n {éogénn% érﬂ%@%ﬁ E]Q?Jmh%ﬁ \Eiv:tﬁ' EtbAWas

added portlon W se sodi um oro i de ter one hour,
the ethanol &8 )a%Fszfa&ijrr&h mmmwm was cllected; doeh ditered wod theCHC! 3

and 20 Theieldds baefaiah Gohdsqs Sﬁhg irf 5LhiBF628 éﬁ%pgnzowg? vaporated to

dryness to obtain 20 5 | or 0- 3= net enzofuran 8% 965 nmg);
np 11 21G 1 ﬁ@?@aidgiyés (%6%, tigebmmW carged pi ithow-furesr pytifidstion.of ur an. A

Z?Ihgﬁ i ?2 (1)31‘ mﬁtéﬁ‘!hv\ggmcoooiéﬁ,%@ﬂﬁ | RROSAF N AR e BBl Frg&?%pugﬂoﬁ of \;Mng@'r% gsghga u's n
tribrom de (78 "B’l herwofuran-@-agrboraliehydeeld. SSVAMER 1,08 g) Imemanob(ES owd) st he
reaction m Xh4HeR ﬁd?ti&‘pﬁﬁsets%diruﬂpﬁﬁrf)?aﬂ?ﬁg‘féjénﬁar&irﬁ&v@htg;] Wf@?Pné) H&ﬁ' thtehe

reacti on was quenc ed I ce wat
col | ect ed, d¢thaapl was evapergtesrnd the residuerwasepatitioned eﬁre@-lﬂeaad ylatm ow

sol 1d: 2 broRpeRcibych vl e, TRbrd! aRel2nd uo@;ssrétéﬁ% dfnésstbiobtih 81
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)




Step Di 3-Met hoxy-6-(3-nethyl -benzof uran-2-nethyl sul fenyl)-pyridazine. A
solution of 2-nercapto-5-nethoxy pyridazine (4.33 nmol 21T &Eptamperi2A0OMF (5
m.) was 30 added dropwi se to a suspension of sodium hydride (60% 4.7 mol,
191 ng) i nwolobMe7dids M -) cooled to OC. After 10 m nutes, a por/HozoB20f

2- br omonet hyl - 5-chl oro- 3-net hyl benzofuréahk (2.9 mmol, 750 ng) in DVF (5
m.) was added to the reaction mxture. After two hours, the reaction

m xture was quenched with water (100 nl) 21 Septenber 2005 WO 02/079198 -71
PCT/ 1 B02/ 00320 and extracted with Et OAc (2X50 nlL). The Et OAc | ayer was
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% br addede: Ti | d
olution of o1 odgéﬁi;ﬁ:d{‘ngnﬁg PRSI Rasee e R adRE i Bofl | s

prepared actoPgpP $%r HWireebnThepregipiated 9bite 6811{1956@5Q9m¥1~n THF (10 nl -)
and the r eachrnofulen-inthyiSuIRAG) 2HLANBEEA8. Sl 8o leaed W’Pﬁéﬂaﬁ)ﬂ{ Fpyer 30

m nut es. n added 3-fluorosul fonyl - oxyp dazi ne
nmol , 192 ng% f?rc?"ﬂ A& reaction
Examgle 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-




m xture was stirred overnight at roomtenperature. The reaction m xture was

quenched with H20 (10 nL) and extracted with Et OAc (2X1@18eptenitiee 26050Ac
extract was dried, filtered and the filtrate was evaporated to obtain a
thi ck i quivehozhsieh was 30 purified by silica gel chronat opeapgo¢arbuent :
hexanes: Et OAc: :3:1 to obtain 3- nethoxy -7z2.

6- (N- sul f onyl phenyl -i ndol e- 3-sul fonyl ) pyri dazine (22% 142 ng). Step B:
3-Metho -6-indole-3-sulfon | - ridazine. To a solution of sodiumnetal (3
mmol, 70 ng) in nmethanol (1 nmh) was added a solution of 3-nethoxy-6-(N 21
Sept enber 20%”&@;)&3/.@%@3;&83-3% hdia&ﬁ%l@@%ﬂﬂol 130 mlc_;) in tetrahydrofuran (2

sul fonyl phenyl -i n e- 3- sulfon
tetrahzdfof uy g%%FE?CQHd“WH 'Erﬁ 6 oﬁ'i“ 'UP%raM%fcgt 5r"ﬂ‘gge%tc°}doom

tenmperature f\@terwnm) (1721 Q&deﬁ@'ﬂﬁb re%ﬁdﬁrmtfctﬁrerénh enBactaddRE efti ddafitd eact i on
m xture and é&{ ed W|th eth acetg and the extract was

dried, fi I te Nedhe pxirach @5 rﬁ’t*@ﬂﬂtréze\%“’@ﬁwg'@ﬁdéoobt ain a
resi due, QRyrsesStofbtdin b eskide, ﬁhﬂch Gas gﬁireab ‘chARIYatd @b Tbluentet hy!
acet at e: hexan &_;H% to obtain 3-neth OX% |n ol e- 3-sul fonyl) - pyri dazi ne
(50%  “mass. SRR NERNSSHGT) tpRES EhPR RGN SsulioT pyrdazing

| M) - 2H- pyr i ¢emb I mas® BissctrlRe ni+ 23@ corrpound of Exanple 39 was prepared
from 3- met hoxy- 6- (i ndal e-3-su | )p rI da2| ne_in a manner 10 anal ogous to

the net hod ofteRGHEHlB ore. Theditienompegnd of Rxaerlgy | i
ndol e- 2- sul f@QWa)alp?észa%d fi'é\%'&x?nefho%@ (ﬁ&&@-&%ulfonyl)lparndazme in 2 manne

6- (1 ndol e- N- et h sul fonyl) azl ne utylr l'ithium

(2.5 MiC hé‘R@!?&OUSdOQE mathod 00355@71?(1@)1 Zﬁ%)m)ﬂé?é%ﬁ-@ﬁﬂﬂ%e over 15 minutes

to a solution of 3- 15 nethoxy 6-(i n?&@E%@ulfonyl) pyridazine (0.69 mmol,
200 mg) in DWMF (5 nL) cool ed to-30 v

lodide (1.38 mml, 0.1 nl)
kpydezinssong i rr ed for anot her

10 ni nut es. Qﬁﬁmg% » gk Et OAC

(20 nmL) and t por d {0 obtain
6- (i ndol e- N- h@{ang.I&% mmd&ﬁamLBwateamykqwmaed:amr m@mnﬂmesais goslutiory ef 3-ow

solid (9484
N- Met hyl i%/doﬁ{egﬁ] sul('lrI &’8 @Mynggzzmen(o 90"%"8"' %\Oommgt) {?r%ME 5 - zl nc%jl e- N-
met hyl - 2- sul fooB§I0 Whyéiotixie;ﬂ 9 mndalZ0. henlj @aﬁaddani tp 13Osolutiph, anddiecent r at ed
HCl (0.5 m_ ) te 100C for hours. The
reacti on was e@ot?q'ﬁc}ggfu ‘gagﬁ‘ﬁg%’?g %r‘é\ﬁ}e&t?@ %ﬁaecpo? 'ﬂ?glr‘FE)waﬁ/as added to
the residue gueshchévewitbHs@ 61l mb)yandsetOind (m_amLxmld the EH0AL Iayebiad ddllected,
6- (N-nmet hyl i gelal 64 %Vﬁﬁﬂrgtga% %B%H&Hﬁdo%%—'n%‘d%i—.?—suIfonyl)-&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.)



one (87% 166 ng); nmp 233C 235C. Exanple 41 6-(Pyrrole-1-sul fonyl)2H gyt

dazin-3-one Step A 3-Methg~y& (pyrrole-I-sulfonyl)-p \&1iSkpmzer 2005 an

i ce-col d suspension of 30 sodium hydride (1.86 nmol, 74 ng) in DMF (1 i)
was added wosebmtibon of pyrrole (1.86 mmol, 125 ng) in DMCBm)320 To this
was added 3 fuorosul fonyl -6 nethoxypyridag.ne (1.55 mmol, 298 ng) and the
reaction mxture was stirred overnight at roomtenperature. The reaction
m xture was quenched with H20 (20 nL) 21 Septenber 2005 WD 02/079198
PCT/ 1 B02/ 00320 -73 and EtOAc (20 .m -) and the Et OAc | ayer was coll ected,

dr : ed, fi : t erand EaDAc ezua'ﬁbratdletﬁe Et@t\calﬁyeewaduenéc?aaedm%ﬁ 'Ewbt@d Mﬁtﬁe\.@péfégeﬂw lﬁy
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1-su|fony|)-§¥ri dazine (0.46 nmmol, 112ngy), conc. HC m -) and di oxane (3
m-) was he @d at 100C for 2 hours. The reaction m xture was cool ed and
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resulting solid col l.ec
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Exanpl e 42 6 heb@l SR10e tbr 2HbS e 2Bl hibddreiviinu0RE 2Rl Bvdoidiés sompound of

Exanpl e 42 was prepared fromim dazo manner anal ogous to Exanpl e

41. (73% ; npivnses. gWater (19 mbdayas addedtoghe resigye end theresdfing salithwas dazi n- 3- one

The title co%@é{é@tggbéwfﬂ 3-YaS ) r-0m i | @ql 0. nner

anal ogous to Exanple 41. g@‘%é; np E@éﬂ?%@gz@xsgﬁﬂp% @3%49%8%%%'513

3- Chl or 0APndd#e°G-1485CE onyl ) 2H pyri dazi n-3-one The title conpound of Exanple
44 was prepared from 3-chi oroi ndol e i gepnher  anal ogous to Exanple 41.
(73%; np >220C. Exanple 45 6- 3-Chl o%ﬁp'rrd'azol e-1-sul fon 12H

ri dazi n- 3- one 6-(Imidazole-1-sulfonyl)2H-pyridazin-3-one

The title compound of Example 42 was prepared from imidazole in a manner
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
analogous 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.



25 Tht title conpound of Exanple 45 was prepared from 3-chioro-indazole in

a manner anal ogous to Exanple 41. (32%; np 238C 239C. 2B&apitdrebet@0065 ( XMet h
| -i ndol e-1-sul fahyl)-2H pvri dazi n-3-one The title conmpound of Exanple 46
was preparngd obpmivgd- met hyl -indole in a manner 30 anal ogouscimsobyesapl e 41.
(3299 ; np >220C. c¢ 21 Septenber 2005 WD 024079198 PCT11B02100320 -74
Exanpl e 47 6-(Tetrahyd roaui noline-lI -s ulfonyl)-2H pyridazi n-3-one Step
A. 3- Met hoxv-6-{tetrahydrogui noline-1-sul fonyO7pyri dazine. A m xture of 3-
fl uorosul f onyl - 6- net hoxypyri dazine (2 mol, 384 ng) and tetrahydroquinoline
(4 5 mmol, 532 ng) was heated at 1400‘,5,{59;; idaw hours. The reaction mxture

was cool ed, extracted wth Et OAC (20 and the Et OAc extract was dried,

3- met hoxy- 6- (gt AabybRYie Fc@tﬂaﬂ?arbqﬁ%rﬁmenygmfo@m dyHaZime A(rﬁ.?zf’(ee ol ).
Step B: 6-(Tetrahydroour nol't ne-1-sulfonyl azin-3-one. A m xture of
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11210)_cnC bkl 532rRafUrds hddlh 41! YN Tor b ke Org{‘éﬁéﬁ&iﬁ@}e%g%oglg%
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i ce-col d wat fiffered and the filtrate was evaporated to a residue, which was crystallized from ether

15  toyield 6-(tetrahydroquinoline-1-sulfonyl)-2H-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-Chlorg-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




(30 mL) and the precipitated solid was filtered. The solid residue was
washed with water (2 x 10 nL) and then air-dried to obtdiSeptdmbdriZ00®
conpound of Exanple 50 (3.55 g, 73%; np 234C-236C. 30 Exanple

6- ( 5- Chl orwe32mmiusry| - benzof ur an- 2- sul f onyl ) - 21pyri dazi n- 3- poETBR@CI20M Ssal t
To a sol ution -75-

of . 6- (5-chl or o- 3- net hyl - benzof ur an- 2- sul f onyl ) - 2H pyri dazi n-3-one (2 mol,
696 . nmg) in acetone (200 m-) was added powdered sodi um hydroxide (2 21
Sept enber 2005 WO 02/079198 PCT/1B02/00320 -75 nmol, 80 ng). After a '

preci pitate fhahdlesh mg). ARer @?i@@fpltﬁ@ lrsHriedin the &%aﬁé&lutﬁm%& dolid was figbraf dif to
obtain the title conmpound o l e 50 (90% 628 ng) ?g& X260C. Exanple 5
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ketone (1. 820 m)M\thlwerandabw@ (Sigma. Sto boyis). TRbe ratgcefi dﬁcre@sg lndafpmwamd t he
super nat gt %@ho?@d‘fo?% n‘uﬁ\&@ s 2604 ge.ﬁa%ﬁ&w;ae R’é‘aﬁﬁr qic:l_"t" L%QQE#@&M% oxi de

(4X1 00 e sodi um sol ution was was 2X50
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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.



was collected and air-dried to obtain 3-nercapto-6-nethoxy pyridazine (24%
23 g); np 198C-200C. Step B: 3-Fluorosul fon | -6-netho r3id3eptersberR0G% xt ur e
of 3-nercapto-6-nethoxy pyridazine (50 mmol, 7.1 g), nethanol (100 ni),
wat er ( 100wolo/omngk pot assi um 30 hydrogen fluoride (500 mme¢T/mR9/0¢820 Was
cooled to -10C and stirred for 30 mnutegg Chlorine gas was bubbled into
the reaction mxture at such a rate to ensure that the tenperature of the
reaction m xture did not rise above -10C. The whitish-yellow reaction

m xture was poured intp ice-cold water (50 nL). The white solid was

filtered and dried to afford 3 fiuMl-G met hoxypyri dazi ne
(74%"' 7.1 g); np 87C-88C. V\D 02/ 079r eparatl on 2 3-Benzyl oxy

6-fil uorosul fonyl - pyri dazi ng-B gl or o- pvri dazi ne.
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t he sodi um hydr oxi desol ut| on 15 was vvashed vvlth Et c%é&eXB The
aqueous | ayePteRa8: coPrapl-OInercap: Re. A JRkkiurgg 5)8‘?39! "GP | ng
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col l ected, dried, | tered

trate was evapor at ed %93-
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nmer capt éyl’l dazi ne 34 ol anol water (10 m)

and potBssiVR§ wa-%i}es@)@w E{Ofs (2480 pg.gr%erﬁweousliaggr 5’3 C@S(ﬁ"@@”ﬁ ient1OC and

stirred for co3@ ncnuéseme@hb%h@%@@s 10\8 8nd BlaRicast Wit BtOAS(2XBI ML)eTHt  a
such rate to ensure that th nperature of the reaction m xture |d not

ri se above -B&AC eT‘F@Ct\M’ﬁSt‘foﬂ?Ft%Iq"SW filtered and dhe flfrate s qYRPorRtRT o yisid¢
i ce-cold watgy, zfléﬁz—é’fh)en%%ﬂy %ﬁﬁaﬁ,ﬁé?ﬂg% @95\,0/@ t@p 98bigligBcnas filter ed and

air-dried to obtai'n 3-benzyloxy-6-f| uorosul onyI pyri dazi ne (89% 560
Step C: Bengy!ogy—'s-ﬂuorosu!fonyl-gyrldazm A midure 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.



ng). np 85C-86C. Preparation 3 2-Methyl-5-trifluoronmethyl benzofuran The

title conpound of Preparation 3 was prepared by foll ow r2d Sdpterpber@@@iire 30
described in Tetrahedron Letters, 1988, 29, 4687-4690. 21 Septenber 2005 WO
02/ 079198 WO HLHBAZY 00320 - 77 Preparation 4 4-Fl uor ophenyl pivemseioszan To an
ice-cold solution of 3-coumaranone (10 ngel, 1.34 g) in ether (20 nL) was

added 4-fl uoro-phenyl nagnesi um brom de Min ether, 20 nmol, 10 nlL) and
the 5 reaction stirred for 3.5 hours. The reaction was quenched with H20

(10 m.), the pH was adjusted to 7 with sufficient 10% HO and extracted
with ether (3X10 nL). The ether ext%gﬁgra%ﬁ acollected, dried, filtered,

and evaporated to dryness. The resi urified by silica gel
chromat ogr aphy (el uent: hexanes¥-flvoraphenyhbenzofurabr ophenyl - benzofuran 21
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Formul a | Qﬁl- %él@zapr odOfug t%re é?@a Sr_%gﬁntje;tcﬁl ?@ aZce tabl e
salt of sai dad«dm%ﬂumowheeﬂnaﬁgnpslmrhmmld@f{aNa rethes, mmswlsa k) @githe R1 and
R2 are eagh t g
NRORT. R T SIS bV NBLE P, Maolf s quertleBint B 010 mb) AERHE) 01
R7 is Het3; wes adjustepy‘o 7m\yth sutﬁynenhmﬂﬁlHCl@;nd axirapjed w;ﬂwihe XWlmL)qiﬁhmol yl,
I soqui nol yl, » ether extract was collected, dried, filtered, and evaporated to dryness. The residue
was purified by silica gel chromatography (eluent: hexanes) to obtain 4-
fluorophenyl-benzofuran.



15 quinazolyl qui noxal yl, phthal azinyl, cinnolinyl, naphthyridinyl,
pteridinyl, pyrazinopyrazinyl, pyrazinopyridazinyl, pyrdinSepgygberddgbnyl,
pyrim dopyrl mdyl, pyridopyrimdyl, pyridopyrazinyl, pyridopyridazinyl,

pyrrolyl, Wm&myshgst hienyl, im dazol yl, oxazolyl, thiazol gCTignenezoel yl ,

i soxazol yI , 1sothiazolyl, triazol yl, oxads-azol yl, thiadiazolyl,
tetrazolyl, indolyl, benzofuranyl, benzothienyl, 20 benzi m dazolyl,
benzoxazol yl, benzothi azolyl, indazolyl, benzisoxazolyl, benzisothiazolyl,

pyrrol opyridyl, furopyridyl, thienopyridyl, imdazolopyridyl,
oxazol opyridyl, thiazol opyridyl, pyrazolopyridyl, isoxazol opyridyl,

i sot hi azol opyri dyl, pyrrolopyrirn'dyl,C yrimdyl, thienopyrimdyl,
i m dazol opyrim dyl, oxazol opyri m dyl, ol opyri m dyl,

pyrazol opyri m dyl ,1.i soxecwhugppd ofiFaytula 25 i sot hi azol opyri m dyl,

pyrrol opyrazinyl, furopyrazinyl, thiepgopyrazinyl, imdazolopyrazinyl,
oxazol opyrazi nyl, thiazol opyrazinyl, Rymzol opyrazinyl,

i soxazol opyrazi nyl, isothiazol opy éigtopyridazinyl,
furopyridazinyl, thienopyridazinyl, zol' opyri dazi nyl ,

oxazol opyridazi nyl, thiazol opyridazi 7\ pyrazol opyri dazi nyl,

i soxazol opyri dazinyl or isothiazol ogyridagtnyl; Het' is optionally 30
substituted with up to a total of four substituents each independently
sel ected Brom WO 02/ 079198 PCT/ 1 B02/ 00320 -79 hal o, formyl,

(Cg)lalcﬁg/?l koxycaﬂ? %ﬁ]ér?c& é%?ém@%e@%& fy.%ﬁ?tﬁ 0k of e o8 zyounlé 3PeaC

(C3-C7) cycl oqirda@rhg,aml’m&iiyl ani do, phenyl car bonyl ani do, benzyl, phenyl,
napht hyl , i m dazol ’S gg) 23@1 triazolyl, benzimdazolyl, oxazolyl,

i soxazol yl, thiaz ol yl, thladlazolyl tetrazolyl 5 thienyl,
benzot hi azolyl, pWR ranblWz,ar@yachﬁnﬂwendqmlyrmfdsdgenloSﬁwthylnol yl, benzoxazol yl,

pyri dazi pyri Qny furanyl, phenoxy, t hi ophenoxy,
(C1- 4) gﬁkyl sul f ﬁé’t ’Cﬁ%ﬁéﬁh h&ﬁf'onyl (C3- C7) cycl oal kyl,

(Cl1-cs) al kyl opti m‘ias mdrogsmtmt(cx-mg)etkywth up to three fluoro, or

(C1- 4) al koxy opt| @?f tltut wWwth up to five fluoro; said benzyl,
phenyl, naphthyl, 4: G#ﬂ( ! triazolyl, 10 benzi m dazolyl,
oxazol yl, i soxazoIF§7I|s Hetﬁl azol yI oxadi azol yI t hi adi azolyl, tetrazolyl,

t hi enyl, benzot hi rro [.az0 i nQ i.sagui nol yl ,
benzoxazol yl , ?@gdgf’mf& 4 p}svp%é%pg%?nyf @%l%?ﬂﬂu%'%ﬁ% 's°‘ﬂwﬁ§ phenoxy,
t hi ophend&y, q'umatdﬂxd quirebaly, tphthalaxiny chsblnyt) @apisthyridinghettériding, opti onal |y
substituted t% @) §Zlon hr?e c)sub t;_;lt entsg nde endﬁnt Lré sel ectﬁd from
Pydroxy. - hal BeRpHREsnl oG B idoBRERYS Burin By
E Cl- 063 a: ty: swidoewﬂmdyl( Qiridopyratiayl, awlcfapmdwnﬁrm]grfﬁﬂafumﬂs&uhrémﬂ%l
Cl- Co) al ky I, \i and -
(C1- o) al ko BpMeout Ribbt biBaila, Rekiel ipfernn bty Sa o
i m dazol yl , oxadiadoj, thiadiazuiy okirbzolylhindalg| bénzefudanyh Yoeazathighyli n t he
definitigg ofesiRihbdy B okddonl HehzAhBzIN! haSR betdREtdA,ed W th up
benzisothiazolyl, pyrrolopyridyl, furopyridyl, thienopyridyl, imidazolopyridyl,
oxazolopyridyl, thiazolopyridyl, pyrazolopyridyl, isoxazolopyridyl, isothiazolopyridyl,
pyrrolopyrimidyl, furopyrimidyl, thienopyrimidyl, imidazolopyrimidyl,
oxazolopyrimidyl, thiazolopyrimidyl, pyrazolopyrimidyl, isoxazotopyrimidyl,
25  isothiazolopyrimidyt, pyrrolopyrazinyl, furopyrazinyl, thienopyrazinyl,
imidazolopyrazinyl, oxazolopyrazinyl, thiazolopyrazinyl, pyrazolopyrazinyl,
isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl, furopyridazinyl,
thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl, thiazolopyridazinyl,
pyrazolopyridazinyl, isoxazolopyridaziny! or isothiazolopyridazinyl; Het' is optionally

30  substituted with up to a total of four substituents each independently selected from



to two substituents independently selected from hydroxy, halo, Cl-C4)alkyl,
20 hydroxy (Cl-C4)al kyl, (Cl-C4)al koxy-(Cl-C4)al kyl, Cl-245edtember@oeny |
optionally substituted in the phenyl portion with one d, Br, Ow, M or
S02- phenyl woten®ims sai d SO02- phenyl is optionally substitupeniBonotie phenyl
portion with one d, Br, W, M, (Cl-C4jaikyl optionally substituted with
up to five fluoro, or (Cl-C4)al koxy optionally substituted with up to
three fluoro; 25 R12 and R13 are each i ndependently hydrogen or .
(Cl-A)alkyl; Het2 and Het3 are each i ndependently i m dazolyl, pyridyl,
triazolyl, bhaloziorgadRiCealkaxyesrbbmi, (Ci-Sehatkrlehylbxychattioaylp(Gy+-C4)akagi(@zol vyl |

t hi adi azol yl ,. et ] t hienyl, .benzothi.gazqgly rr.ol ol yl,
Ui nol v+ 1 sBaaiobEBHIT R o fasghy S RGRIaREs oY Criibaifytrpotiaries
!oy(r]I i dyl 3 ul Ilopyényt!q‘awa{snlﬁhﬁdmlbetngikﬁhehw pra{ﬂhmy())d?mdddelw f@n@z,aﬂ?w,s are each
i ndependen optjon su itu u 0 al. o our
substit uent sﬁg'%ﬂldﬁﬁ‘g@péﬁ‘&ggfﬁ F?X%?ﬂ'c%\%fﬁwr @ﬁdﬁéﬁ?‘xﬁ ﬁ’f‘%‘i‘?ﬁﬁw t8fzolyl,
(S 3 2acamenouiciah e owon b oo,
(Ca- ) oy obieeind BEHYTEH RILSHTERY Liarbrneared S SPRR Crnapht hy!
Sept orber 200 o gt ey PSP DOl CEAReD, ¥+ 21
Thr eyl - banStsHe T a5 |3 s R0, GricAGaplty b rabbs it IR by
pevzoceio.y EBlagRaT el s b o Shencs
C7)cycl o k;/'?‘::('%'ﬂf% Iagw&y W?ﬁ?&ﬁ’%‘aﬁﬁs@ﬁa\p’@?@)ﬂi' ﬁ)%ﬁ@ﬁﬁ%"?ﬂ}%e fluoro
ARG IR i G s
oxazol yl, | sB‘Sﬁé?gWi PYFPM@&MYW&U'@M%M»yi?ﬁ",engﬁf’é@?&%m’,m&lé"t razol yl
L hi enyl, lbelndéﬂnfitioﬁ?bmbsﬁltdéﬂtﬂé} Iéqblt‘ a@ybptmbwdsulbsm};%emmlﬂi up idstﬂﬂ!é: nol ylh,
enzoxazol yl , iridazi nyl | XY, r onyl , r phenoxy,
Chi ophonoxy. Sural detansha bl sslecitiiard M elo, PYitpa-edaiod (GFe 10
opti onal{y sgpakbikid Yk, (T-OsRIkyisugenys YOS ChalkgRUSInyI NS G )sliemEiigng.el ect ed
from hydrox |0, hydroxy- - C4) al kyl, | - CA4) al kaxy-.(J - C4).al kyl,
(Cor Cay ot oy eSO aPVGrady, BTRATHENE 16 B e DM (B oo gptonalf
( C_1;jC4) ?I koxyubsnm}e@{wtﬂ ¥ mltﬂulbm;@di_d ih‘\idl‘ala?lwpmgazol&i, W@x.ﬁidlﬁl{thiaz?lwi ahd
i m dazol yi, oxaz I SQXxazo i an T a LN ]
definition o‘?yrgﬁﬁ‘g%/’? %éﬁgg’ﬁ?’bpy%&sggﬁﬁé?‘?—%f% ?ﬁéj%ﬁB??%&ﬁéLPWu@m@Ei"Put ed
with up to lfp iveeuBsiinsdnid maBpéendente pelbsiedirbin Hyeioxe! Iego,fC,om)dlkgr oxy, hal o,
Subst | { Ay IRl Gt SCrEDpRe o yalide Gy irarepyt astanly °P'' oY
substitut ed subshiuted ihmet;l_sruee@! pdrtiors @ith anel CRBP, @Md, 1Ré%r $Cs-phaayl wheddpendent | y
hydrogen or éacl:d1 SSg)pﬁler@f ks 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'—C7)(cycloalkylcarbonyiamido, phenylcarbonylamido,
phenyl, naphthyl, imidazolyl, pyridyl, triazolyl, benzimidazolyl, oxazolyl, isoxazolyl,



provi ded that when R3 is NR6R7, then Ais S02, with the proviso that
conpound of 20 formula (1) is other than 21 September 2005
6- (2- pyridinyl sul finyl)-3(2H)-pyridazi none. 2. A conpound of claim1l,'a
prodrug thereof or a pharmaceutically ac@8ptable salt of said conpound or
said prodrug, wherein A!s S02; R and R2 are each hydrogen; R3 is Het'
~optionally substituted wwth up to a total of four substituents. 25 3. A
conmpound of claim2, a prodrug thereof or a pharmaceutically acceptable

salt of said CERYYumAdzZolh thiagiaznivlLigirazaiv, thienylHeenzothiazZoh, fpyrolyl,

3,2 i di ; f , i - _ _
E hi e(r:\y[ogr IC%bi % Zginﬁ- lﬂx? I;yl ‘ﬁ‘%“g@ [yg b%PL %%&r’]‘gfo ﬁ’-’@aﬁ"?" By Ryyidgisyifonyl,
benzot hi en- 241yl phgade| thicrippem, §enCaalyisulfeny - Coglkylsulfomyk &zel -1- v |,

i ndazol - 1-yI , i ARU - ' - 1.yl in 30
st rer s GraLam IO AR ok sub SRIBIUR BRI Bired o B Al of two
subst i t ueft s Cedadpxy ﬁ&@%@”ﬂéﬁgﬁf@ e with up do fiveoiludrd;Leaich phehyl amaphtiyt, ono,

C1- C6) al ky!| imida&i £l : henyl ;
Sai o bopzy! | midasdipl S aboy pLAiRie00R; Bazon XA BRRRNL, Ot uPod i th
up to three REpdHazqhdiihiedipaeikly tetrazely, fhiaty), dekzotiiazdi@, pyrtyiabyestodal f onyl ;

(g -Co) al kyl guinbi S AP ' oronet hyl or hydroxy. 21
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prodrug t her BaNQyY. hiophergiciade definition of subgtttadyite fos Mat® arfd Heff dreconpound or
said proggu ' v S - 2- . nzof uran-2-yl
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substituted ; ; A% | each..in endent |
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phar macedt i dwPisybatiuenis ngepsidengnseleted Sminthydonyo hiaid, hydremj-(C, AT oalkyg,
wher ei n Het ' AN opty] \ bstituted. wth to two
subst it uent s(dé§é:ﬁ 5 n!djé%e%@g%ﬁ' §/C1§(§T)élg?lgd(§) lh%;l?ail#]sﬁh%t{tﬂgg ,W'wéi%@;i@? fidpicor o,
fluoro, et hyad G Q:laosy Retigrally substituted witeupys thres iporopghd ~ phenyl  and

T accept ablle. SO o St PRy B e B i her e n bt 15
5-chl oro- betodfed tat dhgh R5s NRARE thar a-ib Sugohith & proviso tReRERGLELAN R~ V! -

>- chl o 203~ WBniMa (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 tota! 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-yl
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 -yl, 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. -

¥



benzof uran-2-yl, 5-fluoro-3-nethyl-benzofuran-2-yl,

3-nmethyl -5-trifluoromethyl- benzofuran-2-yl, 21 September 2005
5-chl or o- 3- phenyl - benzof uran- 2-yl, 3-phenyl -benzofuran-2-yl, 3-(4-

f | uor o- phemglo}eteassz of ur an- 2-yl, 5-chl or o- benzof uran- 2-yi apCiE/IB02/00320
3-ethyl-5-nethyl 20 benzofuran-2-yl or 3ggethyl-benzofuran-2-yl. 7. A
conpound of claimb5, a prodrug thereof or a pharmaceutically acceptable
salt of said conmpound or said prodrug, wherein Het' is 3-

net hyl benzof uran-2-yl, optionally substituted with up to one additional

substituent each |5nde ﬁﬂ?%%{]dy(’f% iR gg)lrgc[r %‘WFH‘PW&“ pl oro,

fluoro, ethyl, 4 eny trifluor opropyl phenyl and
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6- (3-[4-T1 uorophenyi | DeRaol e ol Dprsitid BWok ofbpharmaceutically
acceptable salt of said compound or said prodrug, wherein Het' is 3-
methyibenzofuran-2-yl, optionally substituted with up fo one additional substituent

%zofuran 2

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 clalm 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-
sulfonyl)2H-pyridazin-3-one; 6-(3-chloro-indole-1-sulfonyl)2H-pyridazin-3-one; 6-(3-
chioro-indazole-1-sulfonyl)2H-pyridazin-3-one; 6-{3-methyl-indole-1-sulfonyl)-2H-

30 pyridazin-3-one; 6-(tetrahydroquinoline-1-sulfonyl)-2H-pyridazin-3-one; 6-(3-[4-
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acceptable salt, for treating cardiac tissue ischema in a mammal. 17. A
conpound of claim1, a prodrug thereof or a pharnmaceuti cal$apteraibsreuoabl e
salt of said conmpound or said prodrug, in a pharmaceutical conposition for
20 treating one or nore diabetic corrpligg%t_ions in a mmmal suffering from
one or nore diabetic conplications. L

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  ftreating one or more diabetic complications in a mammal suffering from ohe or more

diabetic complications.





