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effects of chronic HCV infection, result in a
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response rate for all patients entering treatment is only about 50%. The relatively low
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result in a continuing medical need for improved therapy. Antiviral pharmaceuticals
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wherein

R' is independently 1-3 moieties selected from hydrogen, halo, cyano, nitro, hydroxy,
-NR*R’, C3-C; cycloalkyl, C;-Cs alkyl, alkenyl, alkynyl, C;-Cs haloalkyl, C,-Cs
hydroxyalkyl, C,-Cs alkoxy, -(C,-Cs alkylene)NR*R’, -C(O)OH, -C(0)O(C,-Cs
alkyl), -C(O)NH(C;-Cs alkyl), -C(O)(Ci-Cs alkyl), aryl, or heterocyclyl having 1, 2,
or3 N, O, or S atoms, wherein R® and R® are independently H, C;-Cs alkyl, C3-Cs



C6 hydroxyal kyl, O -C6 al koxy, aryl, or heterocyclyl
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form a 5- or 6-membered heterocyclyl ring,



substituted by 1-3 substituents selected from

al kyl am ne, amno, aryl, cycloal kyl, heterocyclyl,
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hydr oxya;hibyskyl wherein each alkyl is optionally
substituted by one or nore halo substituents, or a
phar macédti%al | y acceptable salt, hydrate, solvate,
taut onerpapr stereoi soner thereof [0009] In one

enbodi nent, the invention relates to conpounds of

For nul a hyd Wiér ein Rl is selected from hydrogen, hal o,
cyano, hygyoxyl, -NR8R9, C3-C8 cycloal kyl, G -C6

al kyl, al kényl, al kynyl, Cl1-C6 al koxy, -(Cl-C6
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wherein each of the above optional substituents can be further optionally substituted
by 1-5 substituents selected from amino, cyano, halo, hydroxy, nitro, C;-Cs
alkylamine, C;-Cs dialkylamine, C;-Cs alkyl, C;-Cs alkoxy, C;-Cs alkenyl, and C;-Cs
hydroxyalkyl, wherein each alkyl is optionally substituted by one or more halo
substituents, or a pharmaceutically acceptable salt, hydrate, solvate, tautomer or
stereoisomer thereof.
[0009] In one embodiment, the invention relates to compounds of Formula I wherein
R' is selected from hydrogen, halo, cyano, hydroxyl, NR®R?, C5-Cs cycloalkyl, C;-Cq
alkyl, alkenyl, alkynyl, C;-Cs alkoxy, -(C1-Cs alkylene)NR®R’, -C(O)OR?,
-C(O)NRPR’, -C(O)R?, aryl, or heterocyclyl having 1,2, or 3 N, O, or S atoms,
wherein R® and R are independently H, C,-Cs alkyl, C3-Cy cycloalkyl, aryl, or



[0010] In another enbodi nent, the invention relates to
conpounds of Fornmula | wherein RL is selected from
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[0@11] 1¥a further embodiment, R' is selected from hydrogen, fluoro, cyano, and
methyl.

[0012] In one embodiment, the invention relates to compounds of Formula I wherein
R? is selected from C3-Cy cycloalkyl, C;-Cs alkyl, alkenyl, alkynyl, aryl, and
heterocyclyl having 1, 2, or 3 N, O, or S atoms, wherein the alkyl, alkenyl, alkynyl,
aryl, cycloalkyl, or heterocyclyl moieties are each optionally and independently
substituted by 1-3 substituents selected from aryl, cycloalkyl, heterocyclyl, Ci-Cs
alkyl, C;-Cs alkoxy, C;-Cs alkylamine, C,-Cg alkenyl, or C,-Cs alkynyl, wherein each
of which may be interrupted by one or more hetero atoms and optionally substituted
by cyano or halo.

[0013] In another embodiment, the invention relates to compounds of Formula I

wherein R? is selected from
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wherein Xis Oor Sand n=0, 1, or 2.

[0014] In a further embodiment, R? is selected from



[0019] In one enbodinent, the invention relates to
conpounds of Fornmula | wherein Ring Ais selected
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[0016] In one embodiment, the invention relates to compounds of Formula I wherein
R’ and R® are independently selected from hydrogen, methyl, and ethyl.

[0017] In one embodiment, the invention relates to compounds of Formula I wherein
R’ is selected from hydrogen, fluoro, methyl, and ethyl.

[0018] In one embodiment, the invention relates to compounds of Formula I wherein
nis 2.

[0019] In one embodiment, the invention relates to compounds of Formula I wherein

Ring A is selected from



-(CH2) M R16 0- (CH2) M L-NR17 O (CH2) nO R16

O (CH2)OSOR16 R '"110 0 R16 ~, R16 5 O (CH2) n5-N
W@2(CHB- R16 0- (CH2) mMN _S-R17 O ( CH2) n\- TFRIFCT/BI2007/071826

Op, 0 16 R16 R17 R16 0 QJ (CH2) mM\~~OR17

O (CH2)MR1I8 O (CH2)MN -S-R17 0 (CH2) mLLOR1I6 O, p R

, OORL6 ; NRI9 " K-NNCNRL9 CNRI9 O O(CH2)m

H R17 LN~ NgH , N O—I/ NN".Q?NNNWONDOZ--

0N, p 5H& pNINF
N2 o NH2 Ko 2 /j |ONro |p H2 |Et\JO(]—| 0
Cet 0,0 OOOGO BN and RO Ap

1R18 wherein n is an |nteger fromO to 6, mls an
integer from1l to 6, RI6, 7, and R18 are

I ndependenth\y->sel ecte hydr R Cl- INkyI
C3-C8 cycl oalk aryI J-a het eflocycl ylI , R16 and
R 7 or ine with exatom( 6‘\/\,h|ch

Cox oy xh

wherein X is S, O, NH, or -N(C;-Cs alkyl).

[0020] In another embodiment, Ring A is selected from
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[0021] In a further embodiment, Ring A is
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wherein R’ is hydrogen, -(C,-Cs alkylene)-S(O),NR''R'?, -(C,-Cy alkylene)-S(O)R',
-(C;-Cg alkylene)-S(0),R", -NR'’S(0),R", or -NR'’S(0),NR''R"%.

[0022] In a further embodiment, R’ is selected from



are attached to forma 5- or 6-nmenbered heterocyclyl
ring, R19 is hydrogen, d-C6 alkyl, C3-C8 cycl oal kyl
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£ 0—(CHo)m SN O—(CHo)mS—R O—(CH2)wN-S—R O—(CHomN—R
R o]
R16 -~ R'® Rr17 R16 " o
| v N 1 17 _ 1 Apt6
o (CHZ)mNTORﬂ o] (CHQ)mNTN\Rw O—(CHa)mN-S—R O—(CHo)l-OR
o o]
N T
B _p19 AN
eyl R ;/E,\? §\® < NVRT A N ae |
O~ (CHaImN L N ConRe [N 0
R, : H N N
H
OH
g\ K/N\ HN/N \ N 0 N=\
gms“/Ns\N s‘” P A (o=
N v 0 ¢ N & L N
° H oo : ; S : ’;

s
o
/
. z
ngpnn
b
=z
&

: ¢ ;
, ?OJE(Et , ?OTOH , g\oﬁo(OEt, g\o/\o/

R16 R17

- (CHa )y N-S-N
$ oo R™®

, and

wherein n is an integer from 0 to 6, m is an integer from 1 to 6, R' RY, and R" are
independently selected from hydrogen, C;-Cs alkyl, C3-Cg cycloalkyl, aryl, and
heterocyclyl, or R'®and R or R and R'® combine with the atom(s) to which they
are attached to form a 5- or 6-membered heterocyclyl ring, R" is hydrogen, C,-C
alkyl, C3-Cg cycloalkyl -S(0),R", or -S(0),NR"'R'?, wherein R'’, R'!, and R'? are
independently selected from hydrogen, C;-Cs alkyl, Cs-Cg cycloalkyl, aryl, or
heterocyclyl, or R'" and R'? combine with the N atom to which they are attached to
form a 5- or 6-membered heterocyclyl ring.

[0023] In another embodiment, the invention relates to compounds selected from



NHCNN1I0O HCNN1IOHF/ F, FO OHOOHOH O
NSNSOOINSi/ CSOOHNS OSSO NONNHFN HN
WORM7/1E0MON- -"O N "ONOO OHOv ,OH OS5 NG/UsI0BT/N1826

~Uu SNHOY-~OO HNCNN.OH HNNOand F C 10
WO 2007/ 150001 PCT/ US2007/ 071826 [0024] The invention
is also directed to pharnaceutically acceptable salts,
hydr at es, ng sol vates of theocenpounds of Fopnul a h

Advantaggpqejfeihods of nakbmgu?é25{€%hpounds mFgL/J

Formul a relalso descrg%
il ﬂ@thod for t tJﬂgHor .

t he iﬁg\nlio% enconpasse
preventi Ng™© hepatitis C virlls Infection in

need theﬁg\f, preferably in human i n need thereof,
conpri Si adm nistering to pati ent a ,
therapeutically or prophylactically effective anount
of a Fornul agl,congound. | n omecenbodi ment, the o

\\ //

|
i nvent i on,gncenpassgs a netohom‘S eeatlng<mr Nso
preventlgﬁ%p,ﬁﬁgkkKSbC Vi N k‘I:;rO o

adn1n|§:§ nguto a pati 5 JQ need there

t herapeutinica® |y or prophyl ct?cally effectﬁV annunt
of a For a | conpound that)is an |nh|b|toﬁ;ﬁ2 HCV
NSSB pol ynerase. [0026] | ot her aspect,

i nvention enconpasses a nethod for treating or
preventing hepatitis C virus jnfection in a paglgnt iy

N

need thereof,S€onph|S|ng oH [SN/\/NS/ \/\¢N -
e § \ J\) oo /U o o
G AT

U U
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K K = S
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\/\%N/ ) o0 S=CSON = S S
C‘ k H PN k H N="0n H
N0 N0 N7 0
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adm nistering to the patient a therapeutically or
prophyl actically effective anount of a conpound of
wa-00mas@o1 and a pharnmaceutically accept abl e eRCI/pSmaT/(071826
carrier, or vehicle. [0027] In another aspect, the
i nventi on enconpasses a nethod for treating or
preventing hepatitis Cvirus infection in a patient in
n eeﬂOi SIS %Venﬁ:&ﬂp hkS Hl?&tedqgﬂﬂa?ﬁl%ﬁﬁéaﬂg a@c%pttaﬂlg AR hyRRkes,
erapeutically or prophylactically effective anount
of wdsehvpounidhotonmennds od Fpraal. a%ﬂvamagqoubmmhods of making the
t he an additional antivira
ag e%omgyﬁdasﬁofiggm%ﬁ%%lﬁﬁé %F(gg%gljf/%ggent 11 VO 2007/ 150001
PCT[’ODESJ 0 6hOkp826he Dkchdibh BhoPRSEER Fhtt@N OF tréddting or preventing

ENTL 0028] Were the sed i.n
¢ EPRYEC: TR It ey Rselinadol Sy Pyl i need
[ OOrB[&]e%ﬂ_ Etﬁnﬂr&fﬂg&dmﬁﬁsd ﬁih frigSd ﬂ@,patlenE atergcutRBlll or prophylactically

"includin are e reinin eir _open, . .

noneifertiye %@ng%fﬁéirmrlegs@?p%ﬁe i“eqnﬁwemQP‘EWm th dnvgatioy
her @chmpa4ids @S8ctRIdTBF daSifly bifitbeati@thephtiRIUAAR lﬁammtyed
nonoval ent. hydrocarbon radical s haV|n% stra
br atEHBRCriRg Oaypalisn imgsedthcesT 2 fereruigr }Vgorfpa@%ala%aﬂy
br i daetveintoisd 616 rRAduIs PesRsoial et RBh &lHiER) of BCVASSB
conbi nation of the foregoing noieties. For an al kyl
gr okpdyreastave cyclic nnletles t he group nust have at
| ea r .ene’,
s (02| ThERARLRRE, Bk MBpicrtledtoa USa oDy B SRS
di vakenting egatital C diewsi mfecildnrlm Hpaﬁdnyin neafsthemeﬁmtbmﬁrisé@ by

]
her & dnﬁm%%‘?%g eo‘{aggﬁ theéapeﬁ%‘ia IYaPre%mlIghyﬁ%{“ﬁ%lé( %fS‘%J‘Wfi pimount of a
noi @nipesnd@ftongulat ahdasiarmmeuticall b anveatabld exvipdai kheich @n d
mhergﬁg%alkyl is as defined above and including E and
s of said al kenyl noiety. [0033] The term

#9 23! In anAfer USREL, MR RtiontAt&SSas Rk B For tReiigadred,
i ncl udes al kyl noieties having at |east one
caryeyrntag hf@ﬁtlttSrCP pre ipfeefépnima paticnt e thergofy sorpefsinged
aboé’a‘?mmgtglqggzltb tﬂ-é"[fan&ﬁ ra%er@eﬁ@@&l/ly or ﬂ%pﬁﬁa%%ah@re%awe amount of a

unl ess ot herw se i ndicated, 1ncludes O al ky roups
\/\he@énmu@d qyHorngla & gndgasf fddisignal Hovap cuticoAeis] preﬁ‘«?éab Yeernmddltlonal

" Me, BN I #% Elnod g&hyl and "Ac" neans

acéﬂﬂ ?%gg %?%e?ﬁgﬁc c oaIkyI , as used herein,
unl ess otherwi se indicated refers to a non-aromati c,
saturated or partially saturated, nonocyclic or fused,

spiro or unfused bicyclic or tricyclic hydrocarbon
referred to herein containing a total of from3 to 10
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carbon atons, preferably 5-8 ring carbon atons.

Exenpl ary cycl oal kyl s include nonocyclic rings having
wo et 30T, preferably 3-6, carbon atoms, such B&I/US2007/071826

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl and the like. Illustrative exanples of

cycl oal kyl are derived from but not limted to, the

fol | owing: b9y 29P3EIERAOAJREBFUSIANA BRG] / and

[0037] The Term ~aryl, as used herein, unless

ot hi#f28] sEhdre the daltordng fermed ardesd anthorsgemfiction, dldiy@ad used as

der&¥%d froman aromati c hydrocarbon by renoval of one

hydrog%%bdsuch as phenyl or naphthyl. [0038] The term

" hefoozgyciig hdrtrs “@mprRBLerasyed vhd <indisdidgese B8k Rin in their
unl ess ot herwi se indicated, includes aromatic (e.g.,
het@FBdFVT??“%ﬁﬁnﬁbn aromatic heterocyclic groups

co nfg%(ﬂ g t&ﬂ&aﬁ(ﬁ" fQ ngdrh%teﬁlr 2atR %ﬁleﬁﬁ&hmﬁ@alt&lc fn@ﬂdés @il ated
wherei’n each heéterocyclic group has from
4 1@0@%1@@ hydropareonrradieplshpying iraiglidbravichdsl, pierclisr ovietées
i nshione i n iR oA U AR ERR B Perlirion of e
| n cfouecgelng noigpiss. Hav amgkyd ghopp B ketve ngelic moidtied, thergrawg must have at
sys ic heterocyclic groups nmust have at
b??gmg &bg %m%%helr ring system The heterocyclic
g r me ryo ™ |tegﬂlﬁ'atk§réﬂ@' ﬁsluﬁedihdfrd:lﬂ gmfeym)tﬁémsegﬁm@mmbl@d@fa
a 4. ere erer cli rou azetiadn
(dett e rrhahienet Pomaly T anireaelipl b GG MasHber cd
het bﬂﬂyﬁk&&nﬁﬁﬂHﬂmﬂ%nk@iﬁ%&hx&bﬁﬂﬁmﬁﬁmgﬁﬁﬂﬁk@1ﬂﬁu§séﬁﬂ
menber ed heterocyclic group ui nol 1 ny Exanpl e
of mertiehayrag ddeaeine £y %M@@mﬁpbow@ewr ¢llatliisgs ﬁyﬁned
tet&%@&%{g%%[ an&%Qﬁﬁ%?BH&%@ﬂqwﬂﬁ&&ﬁhydfOth'eny

tetrahy
t et joasd) dlrmtdmo'pw@my hs usp(il b@ﬁn d]nha@s othawph Oidlca‘(ad includes alkyl

t hi ono t hi ox | .. piperazinyl, .a

o PURYR PRyibg Shseayte BBk PEF RIS Wit ARy e s Whica
thi@paayl oxazeplnyl diazepinyl thiazepinyl

1,2, 3,6- tetrahydropyrldln |, 2- pyrroliny

3- piPP34 I Theyerm "alepst’i anyiped @wwnlswrher\ww lpgl«lﬁaé?flj ncludes O-alkyl
di %8R IwherkinalE @%Q UMKl abovy T @zol i nyl, di thi anyl,

di t hi ol anyl, di‘hydropyranyl, dlhydrothlenyl

di hgﬁlfsijﬂlheaamyll“Me”mpawmth)d,l i’ﬁyl meanpetipzaldi’ “rAycI’ means acetyl.

az a@?i@ C’I} [tfgxﬁ C&ﬁ?f%? gh§ edg glln,i ] 4591)%%{}%56 indicated refers to a

qui i@ldr@mayl sanbrxedpl Rstiadly satamea! ménochaicer ﬁﬁy&, lspi€o or unfused
groug are pyrj rim.din

pyr 396G Pt trwqha%es@l)éfarbowg 3! merenf i ﬁota’lpafrwm 10

t hi @n, atdnSO¥RZLILY 5-8 trink 8% BV dtom@XBZRIp¥ry cycloalkyls include
i sot hi azal yl pyrrolyl, quinolinyl, isoquinolinyl,

i nopaplg,qcycllséﬂlzﬁ h%%zf&rf?/f’ - BEfFhT- é{ﬁ?rbon@rq%wdﬁw 13
WO %QQHO%?Q%%BSI/ c&»ﬁ@&éﬁ?ﬁ,%é{%ﬁ&yl, cycloheptyl and the like.

[lustrative examples of cycloalkyl are derived from, but not limited to, the following:
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i ndazol yl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl,

wo@xmditzwoel vyl , thiadi azolyl, furazanyl, benzof uPGEZES20D7/071826

benzot hi ophenyl, benzothi azolyl, benzoxazolyl,
qui nazol i nyl, qui noxal inyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from
the groups |isted above, may be

N-attached where .lSSio
group dergved flr @pyr’ :
(N-attached)—eH. pyrro (G
group _derived fron1|n1dazole

( N- atf ach or @o.‘ y!
menbe &1 0 ma
any ring carbon, sulfur,

to two oxo, per ring. An exanple of eterocycllc
group wherein 2 ring caron atons arfe substituted with
OX0 noieties is 1,1-¢i yhi onor inyl. O her
illustrative exanple 4710, ed heterocyclic
are derived from but not limted to, the follow ng: O

H B03 M) The tgrm "AryN, #§ useq lorgip, Hn]epsmthqmmeg,\ndlc@yd @ctydes an organic
N Noadiva Qefil el ot aﬁloarc%ﬁla%c h%]rgpaﬁ%on b?renQQ\gl of6ltlb hydr?/\%g , & A
HO G O NH and [0039 se,

Unl ess“def 1 ned ot her
" al phghyl'or haphiyl. ene, " "al kenyl ," "al kynyl ," "aryl,"

PSR A BRI AEHRLA 8, SO0 el

PCThiisgen ?Hcﬁl?i&ﬁSaZ@natlc (e.g., heteroaryls) and non-aromatic heterocyclic groups
containing one to four heteroatoms each selected from O, S and N, wherein each
heterocyclic group has from 4-10 atoms in its ring system, and with the proviso that the
ring of said group does not contain two adjacent O atoms. Non-aromatic heterocyclic
groups include groups having only 3 atoms in their ring system, but aromatic
heterocyclic groups must have at least 5 atoms in their ring system. The heterocyclic
groups include benzo-fused ring systems. An example of a 4 membered heterocyclic
group is azetidinyl (derived from azetidine). An example of a 5 membered
heterocyclic group is thiazolyl and an example of a 10 membered heterocyclic group
is quinolinyl. Examples of non-aromatic heterocyclic groups are pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino,
thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-
pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4 H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic
heterocyclic groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl,

pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl,
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1-3 substituents selected from al kyl am ne, am no,

aryl, cycloal kyl, heterocyclyl, G- C6 alkyl, Cl1-C6
whadooasdeyl , Cl- C6 hydroxyal kyl, Cl1-C6 al koxy, EIFT82007/071826

al kylam ne, C - C6 dial kyl am ne, C2-C6 al kenyl, or

C2-C6 al kynyl, wherein each of which may be

interrupted by one or nore hetero atons, carboxyl,

g?/ %ﬂ%zoﬂ@llﬁhohgﬁﬁ?lc@mﬂalaﬂ% rpgfgdai(zng @191(':}1()/ 1§€)(1r9)o%/‘1 (pgrld%l

y
e ()kﬁélnaéﬁlab Jotdjaspiy! Deanst biveofosamkyeandygyl

aIky en cycifﬁkéx(ﬁﬂe%gﬁ% ‘%@%@‘%%ﬂgW’ﬁgﬁ%%%§§%39@%

cycfumplykgahyl The @@)}(r@gydupﬁ, as GrOp( fremealreogrgupks Yibtyd above, may be
- 921 tg fg I\?thl‘?a}éiu%ln\%%e?er s\ﬁch is pgs@é %10 @tance a group derived from

aIkern ter o
al kreraha)ytel pnyabkyivl, (I\Wmded}pr@anbﬂ Bfl (Chatsehed)o ruitiomad group

bst t be furth b
1St BuRPR ey T o R By dRb R
hy dataxhed). Nide r491.0 rﬁ}mﬁaﬁedaieie;dcﬁdnc My b@opﬁﬁany aiblsmhamon any ring

Cl-C6 al ken C6
sy or (S AR wrng e SO Fk o &R pympieSta
S ubightdrédytiacrbyp \Ollib@elﬁJQ r1H@Eaﬁbdh&a|t&n§dﬂ@§1‘bsﬁuhtamvﬁh oﬁ) 1@01et1es is
C173_[,0040]. The t nonpdul ator" refers

nat Lt &1o%g; FhI%WP%‘W]c CB’P%mﬁetrewe A es Oféflor%fa?tfe{ﬁdﬁl@terocychc

t he, P &Rl fi8f, BRELT Rbfted (TTMORIISYHLEM t hr ough
stlnulatlon of suppreSS|on [ 004 ] The ter

"preventing” refers to the abil] @ nd or
conposition nve fonftop e ent a di sease
identified h ) n in atlent |a hav ng the
di sease or mhqjare eloplhg such di sease.

The term al so enconpasses preventlng furt her
progressi on of ot he dlsea in patlezis_ aIready
su

sufferln 62%%:§?ave ?gﬁ'of qgg%g

[0042] Thke n anlwm
(e.g., cow Ochlcken 'turkey,

quail, cat dog, nouse, rat rabblt i nea plg, etc.)
or a nannal, Qi ncl r and tr nsg

ani mal s an I the tzggzhe t o

of HCV i nfection? patNent
preferably neans a nnnkey or a hunan nnst preferably
a human. In g % g 9 ey
subject is i
virus. In certs

i nfant (age 0-2), ch{Id (age 2 17) aooleecent’(age

12-17), adult 8 and ¥ or gerjatric (age 70
and up) pati ef n aodltlé he pé I"ecl udes
i Munoconpro pat ignts h as posi fi ve

pati ents, cance¥ patients, patlents ahder gol

i mrunot herapy or chenotherapy. In a particul ar
embodi ment, the patient, isoa healthy individual,
i.e., not dlsplaylng sy nms of other vira
infections. 15 WD 2007/ £500 PCT/ US2007/ 071826

[0039] Unless defined otherwise, “alkyl,” “alkylene,” “alkenyl,” “alkynyl,” “aryl,”
“cycloalkyl,” or “heterocyclyl” are each optionally and independently substituted by

14



[0043] The terma "therapeutically effective anmount™

refers to an anount of the conpound of the invention
waforiistioent to provide a benefit in the treat nRCIE/USV07/071826

prevention of viral disease, to delay or mnimze

synptonms associated with viral infection or

viral -i nduced di sease, or to cure or aneliorate the

di S?§%1?osﬁ{uehtﬁ‘§é¥€c¥éd%n9£ll<yl§fﬁfﬁ%earﬁﬁ@ra%@fcy&lﬂa@ﬁr ﬁét@rHéy%fyl Ci-
means an” anmo

a therapeutica fective anount

suf €4 dkdrfer- @dlaémﬁvi de-Ga hytrexeapelit G cCordpas i ¢:- Q«ﬁlmlwne Ci-
@ (!115]1( Qrﬂﬂlgc(t} o alﬂ@ ?rh of0,-@r 1, vﬂfereﬁl &QHBP\Vﬂgh fﬁfay be

the {nvention, ete m prefeérabl’y enconpasses a

noninteoxpted hymlmﬂr marh bterd ppnoy@sboayle pind, Italve hedsgxy, nitro,

ennoRt FEBERGRUER OB PGSR BERRIn SRR ok
an O@Mroctdiﬂif apet (@1-@@1fbﬂene)aﬁﬂ04?4@)ﬂ(ﬁeck elkpheae)heterocyclyl,

G B R 1 S R UG R D s N
I ngiGEOi(emt), KUOf(hateayclily -CE@8(@: tClatkytdn@arypr-eu@nti-on of

o GRS SR kTR RS P bR Sl dRor e

anogpiiond léﬁlfshﬁlleﬁt@ tanl 2 fPriRY epfionally tubstituied be 15 sabsti@ients Réected
recurrence or spread of the |nfect|?n or a dIS

s SBR AUE: G e e MYRPC R - Cerlby T . Crfrsaklk pinine, C:-
Wi t B, 2Ky DUk, @ -COARAYD dndaa":l theydrsemii Qfﬁerefnh}ﬁch alkyl is
termpreferably “enconmpasses a non-toxic anount t hat

i mpersiPBalysyRytiAlted byrans 0y mess lelooyubgipeatice s Fhe

P O] 3Gk kGmOhihmG Ao Rfar R re?aw%rrat&ﬁ 0 i&hleaasfohsas capable
prophyl actic or therapeutic agent. term

'i nofaredfy maitheoryrmple @ @rapbmtrmwe SEee rWétlmhlaﬁiprmfe
pr oSQlE l.agdi ¢ and/or therapeutic agents simultaneously
or s %uentl ally and in a manner that their respective
ef f 904H T ecraddiavenvmgbrefaytodhgibslity of 2 f@appehd Theyntpesition of
"tr S )
ai <5F biPRogh S pELee b Bt lchR U itk SRR ca o paving e
th adllsazm/orbfélomcedlrsp o&dclbping hehdisseas &he tﬁtrrs alsolemcompasses
had]iorg\l;en ?g Hl(t&ler)prd)%%ss%n P?ﬁlﬁ Ia{sF]aée%/n%atlgn %wh%j ars?ga?raade su&ermg
Conﬁid)rhlof)havelsylﬁptpmabfﬁlsh dﬂgmts devel opment and (| i)
rel . SQr or .c itio
B e s P S s B Stuini G L g iy e pie
c onehidke ®NMurk) Qdatl, cathdgl @buss, raRrabBtbuinda pighett.§ 3t £mbital,
specific stereochem cal confl guration of a

subl@¢lpding primstic apyl trpnyaenicapimaland measnmals, pipithe tEeapahe

St I pebeitién HSHAYV @otioh A4 BIm Fhichte bM‘subjR&™ profhist In@zﬁls a
that a conpound is a racemate whi ch is _defined as an

equipRiey P MIW@( mogibreferghly p hymag nlrik Pegtis embodimgny the patient

conRayREctdORRcRAby 8XEipBidd 0 MR hESitis @GhhY 1 h¥eertal R mbodiments,
chem cal nane or %lornu la of a racemate is

di sth¢ g@}@p‘gﬁgdjumplbmfapg(age 0-2), child (age 2-17), adolescent (age 12-17), adult
(age 18 and up) or geriatric (age 70 and up) patient. In addition, the patient includes

immunocompromised patients such as HIV positive patients, cancer patients, patients
undergoing immunotherapy or chemotherapy. In a particular embodiment, the patient

is a healthy individual, i.e., not displaying symptoms of other viral infections.
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WD 2007/ 150001 PCT/ US2007/ 071826 those of the
enantioners by the prefix ()- or rac- (or racem) or
whorhsoosynbol s RS and SR [ 0049] The conpounei&T/u$200T1€71826
i nvention may exhibit the phenomenon of tautomerism
While Formula | cannot expressly depict all possible
tautomeric forms, it is to be understood that Fornula

| i pokdjteRdes 4 %&fp%ﬁ&%ﬁpgff&we &ﬁ&ﬂn@m%feks% A 51%% of m@

depi cted conpound IS not to be limted nerely t
a s@@mOﬂncbofdhmqnmmn ﬁld‘ﬁﬂtﬁmé@p@wé@l afpgnefit lethd Beatery or

dr aIWe% on gfqural Allgéé@et an(;] 1% nftfithid r%ﬁﬂ to\%@ﬁséo erfl Whg V'irgle

range of tautoners, e “conpoun ornru
eX| igfecaon ¢rhaak mﬂlh@wdrsgase Rr tc@u@ omdlom R d1seaseRzr 1@fect10n or

n\%n eot\l}eere%gfo riﬁpgar%&%r_ﬂhe%eua%al e e?ég Vel‘?{gl%g tgn];leea%? §h amount

( i . aufficiene gsmotilad thyraf)eme berﬁefmtmem SU wd emommﬁmsyv;th an amount
racema

di a% roglg%n%n qjtl}gl 1Pve§1 %rg E[lgestﬁrérr %re%{ag)iyeeo ng%ﬁagﬁeg a non t0x1c amount
r aCtﬁﬂ&mpﬁJVaﬂd/emll)thdﬂdi@ﬁreﬁm eﬂivmcarsganptﬁme polesds ?f be%alse or
within t ope e esent .inventi Prefera ,

¢ heothuyintie S5 DEuhsstia: Of fars Vit FLR et acat e

us e@o44] TR tdrenad }pYOpmylﬁﬁlcﬁIDf Mecil%)ﬁﬂdunﬁ’&egﬁﬁe a@hhyunt of a
understogpg%tlb}ﬁthose skilled.in t qe'1 an optically
pur&mPoy RINKEVIPR gT AY aEHeragre @H@%ﬁﬁcwt ‘g resula fethd
asypRintibiC o AR, AE@Mncd St PRAd bkl in¥QASH. SA Prophylactically
essentially of one of the two possible enanti orrer S

(i . fectiyeanayainoivtr (e ameunpfiiient trpfevent ipjsie] g fetign or the

PUT ReRNBOMNFrRRYH ATinfREiEn Slhdad'ise@ﬂzeasgdaia[eﬂlwﬂletﬁé Bfecti®n. Used
one that is both diastereonerically pure and

enakiePIretiarcith 3n gepuat ofiarcomppitsl of therifeention s ermtiaretsrably
t he
| ea%@&gg%h% 2l ocpaé %{?%ﬁf ﬁlaHﬁﬁ%der&rJlf;[{r%J{yﬁ% or Snifdhces the

ree er‘ enanti oners ast ereoners
of prhehytastipeliingy,of phaneiges wathfanethertphepthyleait aitlesapgutic agent.

| 9 7
( e :[%245% ?F{% ?Jr AP %0&?& engartrlgf?” ?%Fe?set)g( glge 3s& ?f@%fe%{%{o‘n% chéﬁyﬁélc
pr edndroa melﬁpalltlcl agarst sibMane00Ys @.sequeotially.aed )n a wuerr tatrtbeir

preferab 5% 5%e e. or d.e.), and nost
Py B Ee PEAT GRS o™ or d e [0052]
Ad djo046] ridhk tgrm '1t1hﬁ1nl§bfe|fmka> I is |ntended to cover
sol vat eo@as wel | unso

[

i denti fi'8d sPFeCf%‘FE‘%é‘&lSGEST (gertr’pqr @b%%%wrfﬁ*&“aa%s
conmmﬁmdﬁat afaybb predRpbsedioatle Sikdabis ORlel dhdle tbnditsodr gt @k not

andye? een dy %Eloastece{ d a(%f{nrgslt

(i1) inhibiting the disease, disorder, or condition, i.e., arresting its
development; and

(iii)  relieving the disease, disorder, or condition, i.e., causing regression of
the disease, disorder, and/or condition.
[0047] The terms “R” and “S” indicate the specific stereochemical configuration of a
substituent at an asymmetric carbon atom in a chemical structure as drawn.
[0048] The term “rac” indicates that a compound is a racemate, which is defined as an
equimolar mixture of a pair of enantiomers. A “rac” compound does not exhibit

optical activity. The chemical name or formula of a racemate is distinguished from
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O her exanpl es of solvates include the structures in

conbi nation wth isopropanol, ethanol, nethanol,
wOrBO15wbhyl acetate, acetic acid, or ethanol arETES2007071826

WD 2007/ 150001 PCT/ US2007/071826 [0053] In addition

to conmpounds of Fornmula I, the invention includes

phar maceutical ly acceptabl e prodrugs, pharnmaceutically

act iY@ JTakahflichit RhanNBGEULLCALIY. BOEARL AR RS

salts of such gonpoaﬁggngndeﬁetaboﬁltes E 0054] ﬁﬁl )

phatdedeut i cal | y acceptable prodrug” is a conpound

t ha@O@yl]‘he chgon ft tﬁdlenlx’lfgn goél h ghlglt 81%' %en&m%ggndéft talﬂomerlsm

ph aWﬂtHe Eoﬁnudzall daynca eq&ps‘sazbieplcsail Iiosﬂlﬁle muodﬁneﬁno e nidis to be

! ffect o
_ﬁ){/ Ipﬁ?nrélgﬁso Sﬁ}ahgorﬂﬂugagrlﬁﬁ&ing‘%wgf ?rhﬁa‘%sgfll y y \ﬂ%tolj]*r?epﬁ zocrm o(ﬁlze depicted
obj @eipousd & is &t td wlﬁr@iv@ldn@lal@m £&ecisiv ablinbédnyl SfornqpRuddy

patient a t.ance and co nce,

bi o‘ﬁ%?ﬁr%% $‘¥19g5 Ht‘:}ﬁbaé‘ggd’ﬂ} g’t"iloo‘ﬁayolf[m‘&%ﬁﬁﬁange of tautomers,
i m@v&ﬂp@lﬁwf@ﬁhﬁst Indly b¥ist as kHEEB QAR or mul at i on

(e.g., increased hydrosolubility), and/or decreased

side effects (e.g.,qtoxicity). The Brgdrug can be

readily prepared fro nﬁ conpoupds of Fo mul a |
i nythe art. § asYfhose
dREi nal \ﬁ Y, and %I

usi ng net hods
descri bed by Bur
Chem stry, 1, 172-17%2 49- 982 (1995) 1See al so
R'Med. Chem, 8011- 2016
( 19&550] Sohenf thetindhtive d)mth]ﬁrs mi’laySmst as sB8@le(s®rgoisdatrs (i.c.,

Bertolini et al.,
230 5); .

o SPoORTN Bci oTieh eSO e beris, S5 Stute) Spipphtiomers
Eu nghgaaddsteloembgn Agfsngsllhﬁglé»lgf&e(ﬁlﬁir?@% Ir'&gmﬁifeﬁﬁrﬁl miBgs;thereof
ar sen, SL.gn .an plic 1 on OT., Frodru . .
Des?'g Hl“‘dlﬂg @&?&IMWCOPRP@%%@@%W%%eﬁreéetra%:( Yhe inventive

edSegompoahdVaRal aﬁ%ﬁ@ﬂgﬁctﬂéﬁké 0@ mSoptiddY e ORAr et al .,

J Chr omat ogr. 748, 281-293 660) Spraul et a

J Pwaiﬂwesamreléy urglemfog b thosg s |nyt=he§rt mptlcﬁétypuem
m (

[OO%%ipmlA M E{ggég glhlraﬁl%% ’tciréeena(c:b:ﬂlk 84 me’%rl c’laPQOn]al&n) id 9%%hat

| nt @meietel etsontipBpnf ene gftertwapolsida mntllqmeam(tl Eve eprvidoetically

pr g[gulil% alﬁr ﬁ‘p%aﬂxge%eracgs {m%n'&‘ Vlnép‘& 3%}6/ orn% ec% al center 1so one that

t h eis boﬁi;d;asmtnedcahlg:pua:raad esanbishedtallg pliror Pmlﬁmh Iy, alhe
reactions. that e their.physical.pr rtd
B e s DR R e PRl AR N L BPE B GFec of
whi etherusaraibhgrsak tiastrebiners pf)ihal‘cbrhyounﬂs thahB, &formmihadcdntains at

conpo aIt t he i n_whi ch are .. .
oy B BR 06® bk e B e e B Pordmistrameric
in @@6@(&1&5@; moﬁr@p@fémbnﬁmdaﬁt %Wd(@@%des()f@awew@dnoﬂeor
theraﬁ % |c ef For exanp antlc%ncer d@ 9 .
t hePT8ity yr?é%eaﬁéﬁ 5t/?e<9é%aes% 0rﬁﬁ§tanﬂ)éloétdﬁ giable gt gy ?%é.@?%
actéyerfienns after they have been transported into a

cancer cell.
[0052] Add1t10nally, the Formula I is intended to cover solvated as well as

unsolvated forms of the identified structures. For example, Formula I includes
compounds of the indicated structure in both hydrated and non-hydrated forms.
Other examples of solvates include the structures in combination with isopropanol,

cthanol, methanol, DMSO, ethyl acetate, acetic acid, or ethanolamine.
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[ 0056] Since nobst drugs undergo netabolic
transformati on of sone kind, the biochem cal
WO 2mecnsons that play a role in drug netabol i sSnRCEYSIHE7/071826
nunerous and 18 WO 2007/150001 PCT/ US2007/071826
di verse. The main site of drug netabolismis the
l'iver, although other tissues nay al so participate.
[ 00@653 An L &R B cGB?&ﬂﬁ& 8 tothlia 10he FRMWioRfinchfigse
transformatlons is that the netabolic products, or
" metlaboaceeteslly acgerialippredyyes. ahartaeguticdily ap@veelmtatmhtﬁg,sa,nd
al thoHg 4GOS S HatRide €SS
ol AHERTiERY Rap e BEF R IR MR PRISE
par os4]on phaﬁflafcbmwelhﬁ &cepﬂhl@:}bromag’s isaasmpyurdaha agy be
menbr ane ck I eg fromtub r
o it s P skl For e AFREebusiAt e shig s semaound
Thugs,to 8 de’imaé‘elubé‘dll@ra&%@tabE Relt $ sublasen@uhdpridrenadhibiting its

cl earance, an ers stence, in. the

i GRS 3Dt o 6 ot s COmBBRRRE e Sipets
a | ermproRad Eletdicanst@aed f infpir@RE paticnt Secépdhia and comphance
reabsorptlon will be greatly reduced. Moreover,
spePreved Siayadlebjtity, pwgoeﬁ%qhg%onfoé ACtioR; IBREOVAH argelafql%ﬁgltya
i N fheoRE WrhiRkiok @Al 1n(§réﬂ§é’d BRIrA0Rbility) ! 4/or RETERENN B ffects

l'iver cells operate upon highly polar substances.
[ oo@g] toRdCity). Sg]&;qrpqlrgg @gpdwgpaéhly pﬁ:@'ﬁrg@ gpmpthe compounds of Formula

( acle&s heRRId qih(mln Angk AL SEANK Itﬁog@dég&‘?oeﬁ ‘BS/ %urg@” q/ledzcznal

anal,?esn c and antipyretic agents, but are transforned

Wi t Granistinend d4y8 Cée@zstrmde172pkﬂ8a?49a98é (H5e SefadsetBeoytelini ef
net gb hyglr hen) [

e ERD LB A RN ek 365 ST APANED) oA
gi Ve, B@gShanee DsanDett. Res. sidc X533 ()v(é995t)EB<albo Mdt/cesfeqae dkug Res.,
and e e £l

hou1r3d E%@é (ﬁi()%épﬁ]?é@r%dggatﬁ ﬁes% ﬁf}’ro?z’ i(Elg%l{fler @ges§ %551 Lalss%n
| N Dévégrsend otpglidapiar of Ia@dm@e Dngasngﬂ arxdd)evblepmbntf(ﬂréggaard—

t he, net a |te ceta cen nre
oo EtPoL 0, AFRLRATARROR M ERIER" o3 ) iy LEACH Chrcharogs
pl aB a8 CIRIOR €X1100); Speuuf aif. hBrthtaaMchmt&BtdwaetizcusAnaﬂpsfst 10,

contA AL RRANE PG i o ek Ol TR, s wel | as

t he[é)dééi g:Al frafhdccutcily RevPRRLBRAS! 9 9iGRAkA bb rhéEH‘ar tant.
pharmaceutical |y acceptabl e salt

| nt @wmot%wﬁﬂ@awﬂae BigHyct Pﬁ)é’f‘ceﬁlélﬁfail%hsmet@tr?é‘srﬁ|11|b1shéép®é‘l’f a
ef f@%&ﬁé’@%ﬂﬁum OIISQE tH‘efe%F @ﬁér@ﬁtr?ﬂl% *ﬁ@%@ ﬁfosttc@@gs are

speci fied conpound i's not biol oglca
ot hwbsiiates f@m&ielgicrﬂarmwélonwh@m@bme dfelrtnhezswhvmpml@mamlay

g?sléglt%gic ?ff%éw‘.i fT}i%k{BEth%li@%b@e?sn R, Witk %%hlgna{fkext th@?&)l&ﬂt?/ of

uncti onal groups ‘accor
anythof omluimmwrpomrﬁds i ddor @amay irpwhioh diaug$ ore dagdgiedanahd
i no I Ci (0]
oh %x%%%élu b%yg ﬁd%%vgrb s s%fne C seg &éﬂb%}lsm )9f a drug is required
p h aforrdep eutxc &fﬂegt ﬁcloeenpmalel zmnsaaicersirugmalf tidenti-hasabobia IctaSS
Ip:“ellglmt %g ﬁobr}(felit ttll%%%nagr aﬁ ttogrrls %ft?eb {aﬂg Hanvgc eOftra{nlgpeor%d 1n§0 a cancer
I nodgegfani ¢

[0056] Since most drugs undergo metabolic transformation of some kind, the

biochemical reactions that play a role in drug metabolism may be numerous and
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base, such as salts including sulfates, pyrosulfates,

bi sul fates, sulfites, bisulfites, phosphates,
worenehsdsogenphosphat es, di hydr ogenphosphat es, PCT/US2007/071826

nmet aphosphat es, pyrophosphates, chlorides, brom des,

i odi des, acetates, propionates, decanoates, 19 WO

2007/ 150001 PCT/ US2007/071826 capryl ates, acryl ates,

for Jf@ér?eg THe %Qamstlﬁéroﬂiﬁ% me@%ﬁ&l"f%Qﬁe 11\*33? Qﬁtﬁ&%ﬁto%r tissues may

propi ol ates, oxal ates, nalonates, succinates,

sub@ﬁawéymmgebacates funarates naleates butyne-

X 6- d oat 0a
ChI [(()) ‘ﬁg%gegtg € ceha acte{lﬁic énr?% f %ese raaszforrqago S e1% tzhgcat % rsnetabohc

hy dpm&wﬁemm%llteﬂéﬁﬂambﬁ@mhirﬁhe pfﬂh’it lalgatadthough a polar
sul f onat es xyl enes at es hen acet

> hetIE B Somrei e ST GRSl CE RS b G ipia water

| acpaatites, co?‘ffﬁb&ﬁhﬂ QMM&lUfoays’ aisﬁﬁacri@is yiealbadnes alsb ﬁi’ffuﬁelﬂbaeﬁ readily
nmet hane- s ona opanesu nate t.hal en

e D Gt R P BT 0 B aloaBe P Thos Sheh
mangiektadcestend H0AR0F a lokv Iteﬁ.-ﬁ cleBdBdttany @ 1&@@@@%@ B tie body. Ifa
base, the desired pharnaceutlcally acceptable  sa

maydTHe Isgpesahaliad th 9 mossplaricomprwndnenenyth algwey pesition; Cﬁefﬁcwm
t hej@tbularf iBbs & APV be g&éaﬁ??éﬂﬁ&td QAfortdRr, B eiBSR Mo

an inorganic acid, such as hydrochloric acid,

hy dmesthepi o5 anigns agd icatimp &1 the Prexingil fanplduladgsgnd in the
PhosphRR{ral "ﬁ%ldceﬁé"&i)e¥atﬂeeuﬂo'niﬁ§ghlﬂfolé’1“sﬁﬁtaﬁ&s organi c acid

, such as acetic acid, maleitc "acid, succinic acid,
nmani®858] cAsaecipesifid emmenpios phma@edn (avatopimnctidae) ad( awymuhdecare both
aci r(ljlil ana d(%?lﬁlgagl | %‘péﬂ% %a G scli) areqtans‘,c'fa rmecd vxél{hm & 'body t0 a more

pyr anosi ucuroni ¢ aci
gal puddrand moe: efettive 1ﬂe1atﬁﬂ1{'eypl4h§zd<ryx3ac¢tﬁh1l1d @uamnmpltem, rihich is

oo Rl b SRR BRR b i R PR A RRE e
bemﬁ&ﬂ@ﬂmﬁqﬁmommamaﬂamuﬁpa@mdsaﬁmaunﬁonuﬁmgﬁeﬂmt&u@h

as p-toluenesul fon acid or et esu C ac

t heaCFﬁaﬂlgde PotseY] “‘“lP{“f Fﬁ??&“‘ RPEATEG nnllﬁ%ﬁﬁ%ﬁgw}”s AAne aiefa&lhde
t helcOl@ $iik efle RRALHME sdstantRdphyn ascaphabd l@ach%sa& f)eaﬁavmbﬁy after
prepared by any suitable nethod, for exanmp

t r ehfeieipprsothe PH%CIM BBSTE PMPARFRL S %W“P?fd’f“%j%h‘? ife thyt is inert and

Or g@Rive cRASEd SR @ﬁy amh@mhe 91a§1{a£ deééﬂfran&%C&BQ@Bﬂ/mé}E
tertiary), an alka met al % roxi de or al kal i ne
F

ear mﬁabﬁlﬁe&l asw?dlra@khecﬂéﬂlg elft gea bp phasmagqlogicafly dppaytant.

exa A0 I,

der V r%hr@nﬁgelr%&%ghlz}é?cg%&;olé {éﬁ Vsqﬁteﬁ)(?egqg hl%ansa@%ﬁtsthat retains
arqmmbmkgmahﬂﬁnmammpmfﬂaﬁm¢a@é&@ﬂdﬂﬁypf&ndxkéhﬂnmmmmndmw
am nd.cyc n1 nes a

or S pABRGHSY S0 RTMAG Ing S 5R B BEIIDE B inpepinagay
frommssﬂamﬂﬁmaﬁbmnﬂm;apﬁﬁasmbﬂn$wnﬁ@néﬁﬁmmmmﬂgngpnes@,

i ron, r, zinc | um,num.and Lithium .J0062],.1n .

t hoRpagRRR ey Sl By o B TyiTGe e htrer Gt dhgfeani
by dnd@sgnikiclds.ad form 4 flarmadctutichifpdccéiebld ane ﬂikérﬂlﬁlary

ounds n salts ma st in differen stal .or
a&:ﬁlta ally acceptable salts 1nciude those salts prepare(i by re ction of ‘81

pm
compounds of the present invention with a mineral or organic acid or an inorganic
base, such as salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites,
phosphates, monohydrogenphosphates, dihydrogenphosphates, metaphosphates,

pyrophosphates, chlorides, bromides, iodides, acetates, propionates, decanoates,
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forms, all of which are intended to be within the
scope of the present invention and specified
WO 2omase@el VETHODS OF TREATMENT AND PREVENTI ONP@FUS2007/071826

HEPATI TI'S C VI RAL | NFECTI ONS 20 WD 2007/ 150001

PCT/ US2007/ 071826 [0063] The present invention

provi des nethods for treating or preventing a

hepaplidi& Qrm&y%rhﬁfc@qubg{gma pRAlds %f)tah&téée[ﬁ‘gplolates
t hereof [ 0064 present “invention further provides

met W@Iﬁ@SfmlomWSr mueateﬁg syberatdicrchireigs. ifemirpips, efaicates.i bpgyne-

Myicfes ¢ qrat&gz;mﬂk&mfa

suc‘ﬁ td%:oor%oﬂ&n S |6gy8 teéhb géélasogggmgg@ e gg):&é% e

t hedinitrebdrzeatts, byldéxobergp@ve nicihonybefizoatve, minthatates, s@1fvmat®l

i nf n h t.] r

egyg%lgﬁlﬁhatg gﬁeé%#agggﬁsn’?%y%yq%?ong{es %h%éf%#ilt?% 8itr%teg,
| nviecthteQR- llcydroaybmlnﬁatmagszumlatealtdryateg; mﬂiaﬂéamfoﬁabi

sol vat e, dra th in r chro
R R S AR S ARtk e A
howayeiklated th the nature and severity of the

i nfection, and the route by which the active

i ngt08eN]dhithe inyentigispmpeyndrivgibastibe drsised pharprcewicglingcceptable
cas to

R e e e i L

r esipatsent of the frec baspdliithiad Uwigapistacdnsuch subdstshbridesilng

r egl’l)ﬂ?&%tﬁl@gmg su[fﬁl‘%jé&cy nﬁ&% §c‘f g skﬂ}{mji %fd: nﬁiﬁ]lé ﬁk@{j%{d%@] an

ue consideratio ctor
Th eorgatmm sofh tsdrectprassle malemweln sucolmcailcel pandelic edicrfhmaric
wel | . Eedf r _hunan . pa f k0 arti ullar the
ot it el ol putaE deig OXa#Ce%Cémg y“%\l/eaﬁdi SHCUSCl
us efyudnosifigirac ldmmcth ec Ql[mrrﬁlm s@dl opgalacendsc aoid lan d+hy§ljr0xja widid,
not m t.ed t ncer tients, HV _infect.

| ) )
pat siuﬁiﬁfls Cltr]ﬁﬁ‘&l 85 @it % P MR 2 intigh AL GRS 3‘%1?1 Jiglutamic
di saa:s en aIBtifatlé‘lwid]Eﬁcﬂl as bbBzoicreidne dsingaii abid, Asebic afia) such as

romi s e current]y in a state of
r enl? f?‘i‘f& aﬁgf)ﬁgﬁ@ %Hi@%&%‘@sor {a‘%ﬂlﬁe present

' nvﬁﬁsi]th@ﬁrﬁfeﬁt wQo ?@Jﬂdlls irpa[cmpﬂ{e%%meﬁ hM@Lﬁ@élg&cce table
other antiviral treatments. The prevention methods
e

t heSaf sy dRireppisy éwmwtablénysﬁlpﬂau uexample, tepanent of ¢e free acid
pat *vﬁl?&r?m afib %J‘(or%%rilé/ ?Js@lsu&ﬂseaﬁtah'l ({)ﬁlﬂ%?esegﬁidhﬁrrbﬁrzertiary),

inc t are | ed to re wor -
e. gan all@(han%aﬂélydn@mds esalkdlimg pfirdem@talrlgdrogld@etvrghe ItKel ilfugtrgtive

per &gﬁpﬁ of &1%@'(91@ ??{l‘é ’mc'ﬁnl g%%ﬁ‘lr aﬁ’é%h% Stronk? %&1 n6 %ﬁs such as

trave oca
par glycund %ald atgmln@] amrdndl bmab',efecolﬂ@ﬂyumdngﬂs@(analhes,aﬁnd cyclic
551,08 rles

FI n aIiillfleS suc Png?rll] %ﬁs H)&lopne an% q{el %lrr]lg al%ﬂc nlc sfahs derived

tr eﬁdsmasmumfcarcefm , O tageiym, pﬁatgjnesmtrs mdng@b¢, @oh s:opm,l Aicant
to treatrrené %Ch as resistance to reverse
t r aHYBPM AL SN bit ors, protease inhibitors, etc.

[0062] In the case of agents that are solids, it is understood by those skilled in the art
that the inventive compounds and salts may exist in different crystal or polymorphic
forms, all of which are intended to be within the scope of the present invention and
specified formulas.
METHODS OF TREATMENT AND PREVENTION OF
HEPATITIS C VIRAL INFECTIONS
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Doses [0067] Toxicity and efficacy of the conpounds
of the invention can be determ ned by standard
w@b@rinsweut i cal procedures in cell cultures orPCT/US2007/071826
experinmental animals, e.g., for determning the LD50
(the dose lethal to 50% of the popul ation) and the
ED50 (the dose therapeutically effective in 50% of
th e[})@@.ﬁ iﬁ&&)t invERon §\§dJs A i db ?Jr‘ﬁ%ﬁﬂlgto? ﬁe@er%%% \A\@epatltls
2007/ 150001 PCT/ US2007/071826 and therapeutic erfects
i s €Neutinfectigenpipetitnhtenechhdreof can be expressed as
t he | L8R4 BRI romthe
celwﬁéﬂfﬁﬁ e assay Sﬂgﬂgggﬁ%mEPéstg%?gg%g%ﬁ@@ﬁn% in
f ortﬂmrlamumn@lyafﬁe@trvg emofintdd dmdermotila 1 henmon oucrmizbnfauon ofssech
pr e{&lnﬂs%gids 1nt0 eqogg'og%?rgaﬁltl of %#Ja(fllgntclg [H%Q{égt%sén Anﬁ/ or prevention of
CON@@MMmalvmnﬂﬁhhmnsInCIude t he ED50 MAth little or no
t ox e
ot T F N eR 37 TR P e MtaBp B b St HDRE o grpoumna
of efihg invaitivAbi Ophacthadeiitiatly accaﬁﬁblasvyt s‘cﬂmwumiyduaa@dhdrébfm
t he_ net hod g the invention, . (g apeut H¥ h
ef f%‘% f“f‘\‘z“eor Aok ttﬁéW‘aBIeorég‘f"eH’é‘%“e i ?9“8{1 IW;bl Y% ORI Wit
C ul ﬁhbl hﬁu@%ﬁ@%&erlt& of Qﬁ&nfﬁa}bnbﬁldf‘[&r 1¥Ute &ty &hidhihe &fivéRigredient is
s to achjeve a circulatin concentratlon
o an IRINSEET T SRTE<nt HESOMEERTS 81 J@S@ FEHEYoNEAOrAEY on
of 4B&dingss th@ KRR B RdatcACHE BHEBody WaH: - arﬁ@)fésﬁ@l{se of the
inhibition of sg npt ons) as determned in cell cultu
W

al tiadividuphpafignt. ppmblgglogingfegimpas cwibberfﬁqtdaIY|selé%¢€plauthaserﬁﬁgﬂed
be {0nH @fLaud dndiirih oFOE!fRtd:@ achi eve a

circulating plasma concentration range of the
c ont98ef dr hte mepthodp et the pissrars invention areqritcelatly aell gwited for human

q;ﬁdul&ﬁ ﬁ{%ﬁia?‘ﬁ?e ethdd$ Gl H@sgﬂ)ftd-ﬂéjﬁre&h 15@&1@8? Sftr be useful

tl on can e used nore accurate
det or mm@ms@pmmlaﬁdjse@msnﬂdﬁm but noelmpltgl uoro:armelammntﬁréiw

be 1nf£%?§g£t?e% S in% 6@%«8{%]{%% i?ﬁ{n 08 69&5’[1 rRGE F{u{tlgelﬂllngre the

chro raphy e protocals an conposi tions
of mbbodsroae bt usceful ﬁrrempmecﬁo@mbjnysetdqstuﬁms qunrentit in@, stateawfd

tpr g%ﬁfyﬁsgw ¥ mgt?lods atng dgs%? b t%d Pgets]een'{ a e%o'n%re arlsr%) useq._ﬂ for patients

examnkgpmgmﬂmrMﬁﬂuﬂS&mmmnmhHﬁhpﬁﬁ@ﬁbﬁnﬁﬂﬁdsMhhepmxmt
det er m.ne wheth n. of . a ci.fi )

¢ he gt e Par s bts ey Bl @ Cpr B BESfty. yepeparions
cel inclu@d) bttt €n@ Sigas td Hbalﬂhd:a@dﬂw@ﬁkﬂs& & hddctoad, @urses, hospice care

responsive to the effe f the Formulga | conpounds
ar eS¥th saligresronest i Fi e o %ﬁf@maflala%%\felmg to, or living

I eSRORSEe 1scd1@aﬁ%ﬁféulbythlramvoﬁ@ SARE in@ﬁlﬁlntg 86di lafiiGorkdrie
assessnment of the Forpula | conpound is then

evahiisieedichiaph fareighdiptona. el EheIFROds 0 Apraegsiions include

pot gp ﬁ¥atm@ﬁ@f¥éﬁ%c@%&faﬁ@nt@f)r paGiSHY REiSh ANy @bathnb@ sEQT MibsRtance
| conpound prodrug.” Conpounds for use in nethods of

t hetoireMeesa tiaBysTiptaYe 1pRib@s tpeeicdse indiibitpshéte ani nal nodel
Syshgitp prior to testing in

[0067] Toxicity and efficacy of the compounds of the invention can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LDs (the dose lethal to 50% of the population) and the EDs (the

dose therapeutically effective in 50% of the population). The dose ratio between toxic

21



humans, including but not [imted to in rats, mce,

chi cken, cows, nonkeys, rabbits, hansters, etc. The
w@epesnos can then be used in the appropri at ePCIl/USE007071826

trials. [0070] The magni tude of a prophylactic or

t herapeutic dose of a prodrug of a Formula | conpound

of the invention or a pharmaceutically acceptable

sal {nq tRRipeAfiCertcdls i tREBeutlNElS gfld it Qarf Igbeexﬁfe%'steﬁ aPthe ratio

chronic treatment or prevention of an infection or

condPiifdho. wi Il vary with the nature and severity of

t he

200[9? %oogf P(%Lﬁ%%%% rg%tfé %%@%MS%E?&%P H%F% g?“\é@es Gan be used
adnindpetudatiog 2 rﬁﬁge ofidsege it quewhapls faree tidweans. The dosage of

fr esglléﬁ ? Cr}e{pou\ﬂﬁ lle pﬁ’!:f&%blg\()%gl\‘fn 265 V\ger gf‘ ctﬂgulSt?né c%gcen{}gt?o%g lth?ip
t heinclu dalihe iEﬂktﬂ\Mt}platle enlto toﬁmtjz a’ﬁieeioskgs inrag Va@gwttmnsknscramge

eadj sel.ect e e Ki ed in.the.art. with
o S B RSt NG SpA e Foped Sl Slgtintb e
t heF@aagcanhtund scefiethe demeﬂ @$ tho poRntidne ths pieedpbutcally effective

conmpound .to be u th i ght an condi n of .
¢ heaarmdrestap e e Rpedl sl Sy e ay b fdmlaced in
par dnigalln@idels@s BBhicae b cir@ QMG PRLHA coitbitARbe e @at iGENddlehe
predi cted on the ba5|§ of the afo nentloneg?g vitro
el G fre HE SOBGRETSAN PR LS EGR G AR A oG & Snaxipgl
t hafanBBh be{yndRGAS aWidibrmiied i8 Hif @RbR; §1RFnatilAs and @Bl @e
| conpounds that show effectiveness at |ower
contepuldicryagundpzay betforaulatesy ipanigal medsipioakisvasaisulating
MeaSin®dohfnfrtonSHHe@Mhe IRPGIHIREA cOresh GHdE tRRE Bshcentration
herein. In general, the dose per day is in the range
of HAwRd te c @ fipel magritudoef ey, Spelein@rmption capbeipsed to
Ito
For™{ aatrtdy (SRR ISR N ARANS Rab@in iAo he
vi rmsaesreddbomamolelbm@gh perfaaanse llmsldghtperatqmyhy S

t r
pr e ﬁﬁ %ﬁo&%&lsaagﬁ) %mﬁc%?ﬂo‘ﬁ? oif tﬁyglyg{tlr\é% ?fg%g?cfee@b&%% sted in vitro,
fr omdlﬁ)ﬁ zmgzvb d0181fhé) Gesrrgd ‘[jlempdmjz or bl@ﬁl?)Zlg],ctlAddwuty,cmwlr Itcyuse in
E:SC urmea%so exanéli)leé, ) éérﬁtagsags Wﬁlﬁh ::'bg uﬁ%cf t0 ryﬁ{érn‘%%lﬁ I‘ (?[H
th ezrcmpmsttamn agexriesific Itl{erapletqumcbl eeindicated, e ludlaiA Wrd oele

A e e e N

d OS@)nii)@ﬁndBQrf%iﬁbsléd % @t Bgananae theinikgnipeic ofesfonse Is\dﬁbasured by
times per week, three tines per week, four tines Ber
we ekl BProprigie tochmgye. Jdy apgwsuent qfdeAnrmpls Lgppmpound is ¢

enbadiuaRa twith tr&Be RO ¥HESIIOF confpBuh t{,QAd elegree of
adm nistered to provide systemc distribution of the

confsatiEtion t the Romhga I;fmp@md prediug Eeppauads fop sl MeAes of

t hegne aRPRIMAGEN B tclhPinl PN dn@ﬁal@ﬁ&leﬁ%&bﬁb gﬁ&ne @Esttn% in
produce a systemc effect in the b 073]

anomeans. épdhestingier poteited dorpoatidsicefchicken, F@Wﬁe mOPJéﬁYSadP@ltS
adnj il jieeed é@om&ﬁlﬁés s calHABRLset i Gk YD a&{iinhda%@is

uccal , rectal, nasal, or vaginal), pa en era
[0070] The magmtude ofa prophylactic or therapeutic dose of a prodrug of a Formula

I compound of the invention or a pharmaceutically acceptable salt, solvate, or hydrate
thereof in the acute or chronic treatment or prevention of an infection or condition

will vary with the nature and severity of the infection, and the route by which the
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(i ncl udi ng subcut aneous, intranuscul ar, bol us
injection, intraarterial, or intravenous),

wao eangsiworal , or topical admnistration. In a BEEUSIDT071826
enbodi nent the conpounds of the invention are
adm ni stered via nmucosal (including sublingual,
buccal , rectal, nasal, or vaginal), parentera
(i n'gcltl%j n@&d%iﬂb& H&rﬁ'ﬁ%&% T'h@'iiB@"Mﬁl%hﬁﬁs th® Ql)slésfrequency, will also
injection, intraarterial, or intravenous),
t r arrsriescaming to thetigfp¢tioalto beitieatids the agd. dpdy weight, andrrespense of the
spe [

ﬁhlfv dfﬁal%mé}ﬁj §hbbie cfoléﬁﬁ% &%@%@200%}: c%lgg%l%aym ﬂhQé% skilled

are adm ni'stered via ora
PCTi mumowvtlo('flmemdea@tmnm‘ stchdadtgm . Injone ambegdimpigr the dose

f
> PekitlihicRTAGITHon B SAIRENAIR Rioenl), WIMEEHERH and
D| fcfoadmnn of the pameu tAle@ Itlieydoeé fneg dllffvefoannwus parfiyartfermula I
| i bl f diff nf ) i l.I be . .
T R 1S 003 E He pras i B R A7 s b Shioped o

Si mitra rﬂeysurenadmwm &n SHdfohiico animadl @tutiregatlcmthatmrﬁuamroses will be

such | ction i nsuffi cause,

i oS Forait Comoionds Shob Mo S RER& S b uer wi ¢
cgm&eﬁm@ftai_s tﬁalg%glﬁpF@ﬁm@ef Eco@dpSonds mg@ﬁsra@faﬁeadn ¢ s{di@ns
apove escCril ne sage anount an ose requency

sc h%ea%r ¢ or regsSeRsFh iR TN Hrﬁ%}%ﬁi;}hﬁ[ féd?@ezsqr day, @dP eeange of from
et gso.@f1 b 6o in rﬁrbféﬁbfyl'hﬁblhqrto 09 MY UeSRotPeferably about 5 to
adn1n|strat|on 0] addi ti onal therapeutlc agent

. B mgket Rt %f h&g@m infetse by hepsfitinC vBRSHIRRBULSF1 mg to
t heabohpl\/Seg"ﬁér QY is ahrﬂlnﬁ‘s@é'récp‘l'nr&b@lﬂgﬁgiomcﬁ’wﬁf)m a yﬂfr@ﬁﬁﬂg 100
i nvention, the conmpounds of th I nvention can be use
in ®8 mnl?n%wréﬁy,\mqrhpraferqbéa&@méﬂ‘ém@tt% e00rRePAPet i ¢
agepbhr Ak
20es ARSI GG AL G Py s o
ant asdmte@gggﬁ p1sin camblinatynj vﬁlﬂ]'@Mr tl@wqutg: agents. In one embodiment,
ant t .
ot b ) TR B0 o oA B s 1o
a- i enhlEdfnemorils, rchﬁnmmdeat ﬂrakyaiosq cambb ad'mmlsrexed @k yinapemgeek
agen osi{meh 2 Erm) t‘hree 1m he e\x?%e e t1mes %re & ee%tOQ rfﬁfe J[1mes per week.
modUiCat oF £ Y one n‘%B%f PRVent i o

encat9s ese ¢l damnkmit nhesdolmptoumn o(ﬁfheamweﬁlﬁhii atrd: ﬁmﬁlhlstered to

t hera i ¢ _agent. that eci,fic or.denonstra

e POPE BTy Bies A crmEo BT Bis b Adggs °°

t heerhtivdandnt, Qe @atpoielsad thc ivehirnete fdmihidterad|t@p@duce akystemic
conblnatloq%ﬁﬁth anti biotics. For exanple, they can be

f or FHEE 14 macrol i de (e.g., tobramycin

( TO#@D@] )DL )motﬁ’er cRBHEMeRARS ddi*nlfoﬁn(ﬁ of tHéQ]Néﬁﬁ&?(dr@ administered via
I ex(r) cephradi ne (Vel gsef(r)), cefuroxine

( Cefieh chlms;ﬂ <H@@fimg<§2'i>lrngv%ewml<rﬁst91 naé%lf efcaginal), parenteral
CeGhe@ldir S)JbCllQﬁlEd)ﬁgl Rarh ReRRABO K )nj&ﬁoﬁ eftRahQnl, Ior intravenous),

(Durlcef g a clarithromycin (e . clarithromycin

( Bi E8a¢Rrmyl yr topigal ed syl a@eecgﬁc enéwgltnrwbﬁh? g¢mpounds of

(E |

( V[\%‘é H%(;ﬁt Oll% e‘)ﬁlmnﬂﬁgﬂeﬁ by ]al rfuﬂ:& ?(I?Clgc}lgfgwé)g%l%] ' Elﬁéeéal éec‘bal ,nasal

of | @xaginw), (Ricokiah (mc)h}dlng:mbm@ﬁneowam‘tnam@@ubtr cb(otuﬁ)mjmtlon,

nor ifnlrgafféﬁélpor intravenous), transdermal, or topical administration. In a further

specific embodiment, the compounds of the invention are administered via oral
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(Noroxin(r))),am nogl ycoside antibiotics (e.qg.,

apranyci n, arbekacin, banbernycins, butirosin,
waledeksopn, neonyci n, neonycin, undecyl enate, PCT/US2007/071826

netilmcin, parononycin, ribostanmycin, sisomcin, and

specti nonyci n), anphenicol antibiotics (e.g.,

azi danf eni col, chl oranpheni col, florfenicol, and

thi mﬁ%ﬂ%ﬁl boa ﬁﬂﬁé}%}f&ﬁﬂb el nbénpttﬁecc%n{psu&s of e i @hilf arc

and rifanpin), carbacephens (e.g., |oracarbef),

carlb?ép@n@rﬁﬁered(‘ea gral adniipigfeatiom and i mi penen)

Cepﬁ)@b‘ﬂ ?Iﬁlgnje é @Qegtlcallg%f‘f@&iv Eu’nmgngg 1%%; 98(% licable for different

cefa rzi aze ZO ra

cef ipfeaiions] as, WIH bf pladdnkmbevn barrtos@ 4f WGn2OCKIILS @i&(}llt ‘Similarly,
PCT nlLﬂJ %é%%;éf%é%&%%eat oqtgpevlargrﬁgh 1afé§tPoP1§%? nt?fﬁ i&nto tause, or

rronmlﬁﬁmérmrmred@e,ga.dver&ictffeets rassmmateémtﬁmnmvmtua’raﬁtherapws are also

f,
%ggfng‘g{?%%ﬁd by)%g%z%gp Ve flc?s%rgbeflgo age arg | s)r(]%lgidloge:’]tg?quency schedules.

anﬁcmﬁmnhbmnhamy@X|l anDX|C|II|n bacanp|C|II|n

oo B A1 eGibe et A enns et ortnnse B Aol iqurpf en

penzﬁfdh?rmttﬁe(r)iﬁédtﬁd élg@htlctfie @%Bﬂapdzdub lag‘elnio othbtst/ﬁ%i ahcajilﬂﬁr?&md of the
pen Ci I N enit Ci I N pen|C| I N enzat nil ne,
penii¥§ieR Iwcefﬁgfb%tw RETFRST RYFRIiP T de cqppgounds of the

pheRedfibe tdd BeisBPhasHb Mﬁﬁon \Llltlﬂaﬁ @e“a@trﬂn@ Qthef Be@peutic agent.
cl i ndanycin, and |incomycin), n%0|n baci tracin,
Lt

capFEsERgeiGRecRp ce ut arg ﬁ@ﬁlma@id d@ K163, GRYEISHC agents,
tet a[n%géiﬁ'las'sih%s algdeangifung@ EfE |ahtm %ﬂaﬁﬁlaﬁfr? Qée'hﬁcéiﬁllvlrﬂeagents
cl onocycline, and enecFoc cline),
2, 4an(§1pwrmg91}tﬁ,|1wpm@duéaéorg agenlgﬁ; @dmtﬁlﬁ?;plpsnﬁ -interferons, ribavirin,
nlt
AR b AR 0 R, o
ci naxadimenf the |1mw¢atﬁd1mna@npassefs thermdpiriivteatiomeihn additional
gre

@ngnéegﬁgg e%ytrhgf;lly @ g}nl§§ elgfon&raaes%ﬁﬁ %V activity.
nop[ﬂj)V@ ulThe doroda 1 ccpiqiohadsyjf $hg:| 1ﬁmed)ra¢mndbe administered or formulated
sul f achr ysoi di yl facyt
di a]tnﬁy n% no\?]llé dntlf} S d IO]I 8 et\j ﬁ;imube fgrmﬁclatgc? wgh h
solm&ubmmmek Kbymbom&ﬁdm@&)augﬂmqunn@nﬁ cépbdiedn (Keflex®),

L P R T e R AL Rt b 2R

W t (Tealbr@ntdfemed (Supagendr. celdidxapbericnty) eermiritﬁroﬁg'eﬂﬁt(é 2.,
include, but are not limted to, netoclop rog%
donﬁ@ftbr&aaw&ln %%@% PSRN (e SRERTRRYFIR EEMYCin®)), 2
chl @mRiAABZS. qfémcnnﬂl yr{/hohsnzan: de, vedansehgemolone (e.g.,

granlsetron dr ox Z|ne acethylleu0|ne
nonApER il w@ cipgqfloxagin { Giero®3 shaqstlexggin

ben@%ﬂ@» ql%mo?ly@&s%%ﬁm&@os (BE ORRRN | G arfsdid, Bhormycins,

cl ebopride, cyclizine di menhydri nate, di phenidol,

dol laﬁléttsm dibcksstn, neoinpysin, peomtysini rdery longist egilimigi], peromomycin,

na V. 1,
bﬂlﬂogﬁg'rgcﬁxs\ﬂ%ﬁﬁﬂg lhd 515)e|c ﬁ)t{a g@ﬁl ngrp,gdmp?l‘élﬂpﬁ Et;ﬂl&?cs e. gl.; he.

sul prri tetr rocann I ) I et peraz
t hi @gﬂampﬁ@ncavmh@ramnh@lpc@eﬁiqr&mcolamﬂ iriagpberaeol), Wespwyfin

antibiotics (e.g., rifamide and rifampin), carbacephems (e.g., loracarbef), carbapenems

(e.g., biapenem and imipenem), cephalosporins (e.g., cefaclor, cefadroxil,

cefamandole, cefatrizine, cefazedone, cefozopran, cefpimizole, cefpiramide, and
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[0078] The Formula | conmpounds of the invention can be
adm ni stered or fornulated in conbination with an

wa@piordseeessant . Sui tabl e anti depressants i ncl ROEUSIOL071826

are not limted to, binedaline, caroxazone,

cital opram di net hazan, fencam ne, indal pine,

i ndel oxazi ne hydrochol ori de, nefopam nom fensine,

OXi LJili RN cePRAMR tﬁ'ceﬂﬂ]%r%%g 'c@§meta§%fet 511%' c'eﬁ‘ﬁnox)

t hi azeS| m trazodone, nmoxi ne, 1 procl ozid

i priopiapa¢tems (eugs@@@maﬁa%mnommah@mgs@on%@t ammhﬁms (e.g,
pheg, @nd £8kd1 Hi NrdidoQHkP b @Fhocill; i,

P pGihiel fnd BRLIRRO, ok @1 Mraid i b Ahocilin pivosi

ad| amczmméum baaamplclillpt pd:nzmleg:mclﬁmqacldpbgdzylpg)(q:lﬂm sodium, epicillin,

B8 2eho TRy B b A Py BRIE Lokl 0

d| blmnzthqnnma, mbnm&hr&@memeﬂlnd&zﬁ,t feneplimy txdmadpmm penicillin V

fl i m pranm.ne,

| or Dtk iR AE: and PRI STUR Dol Thgopamides .
nor ¢lintdh ydin, AJ lindo@ytiay, iahipBom @i, Pacmmdin, cgirds@hyein, eljstin,
propizepine, protriptyline, quinu mne, tian t|ne
P PR R Rt M e BRRER. BrbEaaR

but @e@bdyblinedl a@@dreolbcycdh@)ozmwﬁﬁmopyﬁmm&rs (€@ nlﬁodlmoprim),
f ebar bamat gﬁﬁ%{etl ne, fenpentadi.ol, lioxet icpe,

f 1 UV BLIFALR g Y i W’M um lﬁélfi? Cglﬁno ones and analogs

| th‘B&@@ic(@tgoﬁﬁﬁﬁdaﬁl’ cﬂﬁﬁlo&%ﬁmuﬁﬁqulﬁé |aﬂ@§ﬂe€§g@d}acm) sulfonamides
m napri ne, nocl obem de, nefazodone, oxafl ozane

pi béralard sulbieqthoxypyiazine, bozylsufunide aayisulamidaser i n,

r oxmlsia%ﬁﬂfasamqé Lémfé‘cm}@élhﬁg'ané iRV RE ’sultf&{ég@sgo' rone,

t hozal i'none, tofenacin, tol oxatone, tranyl cyprom ne,

L - t ¢igthymptvdanc, gluposatiand sdium, gid solaarifone), cyeirscrcnmupirgrin and
[ 004 8)yinThe Formula I conmpounds of the invention can be
adm ni stered or formulated in conbination with an

ant [0PTH gk Fayeuls | cduionndsl of thennventiongesn akigdn tdmingredredde
but t '

ot sEnTach o TLEGELE A RIRIBLAC A EhT st fREARALAR
m cioglado bet, ardudt diodd xo hetocbbmﬂmdammnpmdomy stoahlprp,erazme
L:{Igrgmgggzllr% chlé%p?o%?a@%éotn{ﬂgth& %nazl?rglﬁlg onﬁlar;]nggt?onnla%r 1tsétr0n
andhygrdixyeiag, ubethyneu@ﬁ)é)ﬁ@l]loeﬂHaeolErﬁrnmdhaaﬁnde Qmixaumds of

PR R A N O R SR
ant dimicfifyd ginat@ tdgihyniagieddissctro) @ledlifne, BidthaRdts, m@tbplknamné ed
t o, non-steroi gﬁl anti-inflanmmtory dru S such

sal 1OYPIcc O REMEYL. BIREPASaIcrRYPLC, aselpal en@trﬂvprocannabmols

sal ineylyRfeRizind] thioprdh&dkine, R B! £rd Rk iRl W e,
sul f asal azi ne, acetam nophen,. indonethacin, sulindac,

et ol9878]The Farrania heqmpoundy, of thedBYeatiahaRe 49N isd or formulated

t ol {RbhBinatf Gl WHIPAAGidPr&Mnef §N@ble ahfspFRfAR indhRARI 180 8ot
naproxen sodi um fenoprofen, ketoprofen,

f I uliBitese Jfieadalingx easeezons, cijglopesen. damgthazam (fenepm ingy indalpine,
anpPi f QS ATy HORNSRT) ne RIpYAX At Pns ihé& RRAUH A oxypertine,

nabunet one,
paroxetine, sertrahne thiazesim, trazodone, benmoxine, iproclozide, iproniazid,

isocarboxazid, nialamide, octamoxin, phenelzine, cotinine, rolicyprine, rolipram,
maprotiline, metralindole, mianserin, mirtazepine, adinazolam, amitriptyline,

amitriptylinoxide, amoxapine, butriptyline, clomipramine, demexiptiline,
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phenyl but azone, oxyphenbutazone, anti pyri ne,

am nopyrine, apazone and ninmesulide; |eukotriene
w@eoagsnedst s i ncl uding, but not limted to, ziPEUUNN7/071826

aur ot hi ogl ucose, gold sodiumthionalate and

auranofin; steroids including, but not limted to,

al cl onet asone di proprionate, antinonide,

b € C&&Mﬁé gﬂ)%nz(éb ﬁr ﬁﬁﬁie%eﬁﬁee dotﬁﬁﬁlﬁ r@x@[ﬁﬁ) r}ﬁramzme 1m1pram1ne

bet amet hasdne benzoate, betanethasone di proprionate,

bet AnpremEsdhexidd d@rmépleplh@pﬂﬁanee mehsacamendiapsaiac, nortriptyline,

val (0] rt
o v, G BaRbe TRy BICROb PR proiifiR Rl Rmine. taneptine
destoniigtenind exloadinnabasoyene, baes@oms bhasamediofddori dibdxicdes,
fl U&Q rlﬁgllle Pe%artb%]rlaiﬂg%g 5}?6[?1 (% 'fg%entg(ﬁ%lchuo %ﬁlgeeﬂ}woxamine,
sone,”’ e predni so ni sol one
ac eheatampomtyﬂmy Ihppeentm kmbpihaeetmna rmaiufoxanmae emlnaapmm
2007/ 150001 Fi [ US2007/ 071826 g one )
ar 5 | n
par AHEY s BRe AU Af'e aZO&P%%HX%%ﬂZ%“ﬁepl Bl Prgg’il %‘he
ac gp}aisﬁcmdeﬁl{oﬂ! dgmsahrg xR0, umthﬁ slilbiad e suljpirigel Iﬁanﬂﬁdpﬂﬁﬁe
te redni sone, trija nol one tri n
o otathe, DR D o BT Lrhlop R LAt
hexammﬁa giel zimaldtheot her anti -i nfl anmmat ory agents
i ncl udi n but not i mé met hot r exat e,
s Og.ﬂe%%

col QA7 s Formyly hepmnoynd Y?@E?Iacansba|aﬁmwgfw%ﬁz<efrf%rmulated
andinREMBREQIBNANG a&lﬁ&gﬂ]ag&h eS b BahBfuhgd QF@%@QH@ﬁdeqjut are
the invention can m ni stered or formulat

conisit HEtPG i ARMADALCHED Bh Eraceise 16 ketpronggept flucpragplg) intrathecal,
ant fydyfoRine, afigaSolk, atdd 8o B WoRgzol & A sthtlnM k@ Hado

protease I'nhi bitor’s, nucleoside reverse transcri fase

i nhiigsprasels, cielepiroxneronezols; brdonregrisy Q@tlﬁmeatﬁé@naf@@ag@ecylenate

i nh d nucl eosi de anal ogs. The anti viral

age%n{a 1?{]?'11913(3 but are not limted to zidovudi ne,
acyl®P$fliThe Fgemge yednmpiinds of ititaneetiorecan bieddminstadéde, formulated
tri 1{11'081%) (L)tgoglav}llllg]h:%n a\ﬁ'tl 1hﬁhr?ﬁ{%51§ryggltn%se§pdaé;{l 1%\{1111{12{‘[&‘}/ agechts

S aqmclndm but, ar¢ malilimated t nampeeialanti- 1nﬂzomnatta1w| drugs such as salicylic
ritonavir rf &r:

ade¥s Vacetylsaﬁlg}?‘;hc Cimlﬁlemet H]t \lla}sfér: dgﬂgﬁlmsa alsa alte 0?66@% The
For sulth@lalzine caapaim inchp hanf 1ntib1tﬁeth:n:\ﬂe Qiilindac ea)ﬂolb@ mefenamic acid,

o SR, S LTSS R BOTOLA 9B e,

| NChapeteken RidiundIfenoptfen], kétbprefnt MurbiipioRal sapx@inpiroxicam,
| efl unom de, c¢ycl ophospham de,. cycl osporine A
my cBPRERYY- S T GIrOXl?agbam%ﬁCﬂﬂ(tgweﬂamnﬂ@}l mefome,

M ZgehAbM&aone, dﬁ?@‘ﬁéﬁl&ﬁﬁz@ﬁ@'ahﬁbyr@é QeHhdpFHFine, a azone and nimesulide;
mal ononi tril oam ndes (S I'ef | unam de

r ecléblfoérllene ﬁgagﬂnas@sdpglu 15& u'b]gﬂt Hiitph top @@g?yp :furothloglucose gold

D Agbld R P fom PRSI A8 rallh A b fodds iANSHIAN bLORH iRfed 8, Hclometasone
human, humani zed, chimeric, nonoclonal, polyclonal,

Fvsdipgprynste, maginenida-pegiormethaspreghiprapignate. betsmeigssac,
bi n@étﬁ&tﬁa@@@"ﬁ%ﬁéoﬁ‘)e bé?éfﬁétl%'s egﬁ‘[?rgplff%h C‘%lta%%ﬂ(ag%& sodiu

antisense nuclelic acid no es an 'l ces
snalbhosn%@teebqj¢re@hasmeg~amrate,®tﬂlvpt@wh droprigiree, CHomtogm ipevalate,

gdlgﬁ;b B%&P&C%ﬁlsgﬂe deriGites, "R EHREOdes SR QT S

dexamethasone, flunisolide, flucoxinolide, flurandrenolide, halcinocide, medrysone,

|nc

methylprednisolone, methprednisolone acetate, methylprednisolone sodium succinate,
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limted to, anti-T cell receptor antibodies (e.g.
anti-CD4 antibodies (e.g., cMT412 (Boehringer),

WO DEC1§0BO1 1(r) (1 DEC and SKB), mAB 4162VW4, O REDUSWNE071826
and OKTcdr4a (Janssen-Cilag)), anti-CD3 anti bodies
(e.g., Nuvion (Product Design Labs), OKT3 (Johnson &
Johnson), or Rituxan (IDEC)), anti-CD5 anti bodies
(e. Homet@{hne ﬁﬂ&dte %n{e{h(d‘éoﬂe lcléem&‘e grédma&c Bféﬂhﬁ%&ﬁ‘)a’cetate
anti-CD/7 antibodies (e.qg. (Novartis)),
ant pre@wl@mwbmj mb@sphmtnred@mk)mt feheatede. meadpispisn afamcinolone,
ant
antt;rlglgglilnglgné fc.eg)mde th%n%_llg&e ?-i( %QF )1 c{@lgﬁlbm%ghexacetomde

ant andodhice gntl mﬂamm@]i)rﬂageats mﬂudbtgdblesaO( laniged, to Magtkdtiemate,

(RN b op, AL o R ROL DO EBzont Bafhonabiiedd® ||

( TL[R!})SI] rithel Uloatnda § conkpoangs @:&heoﬁvemydnoéamme admmﬂspﬂrﬁf or formulated
dul at 1.ud but

oo bR RE flee i asa® Vi B% RufncRe, butare

r eceplioitsd (oep@te,asetlhlﬁbﬁ)ﬁ macleddidel ra\l‘ersé(mri’ﬁscﬂpﬁﬁe i@hibiNbrs,anon-

rec or..o0 er eof e extr ceI

bt R e OB A n\ﬂ(ﬂ%?@ﬁﬁ e ?%&ﬁg?mml
an dagtehte iRKide BGEird ntltemfnna@ fRdidovalling icydloir, EAGERll®Gfir, Gida@bine,
fr a ment t her eof) cyt oki nes gnents ther

oxurj Hleetquﬂgqu(lp?‘ e(VpKI)rmzwrapch(i)lge ar}dl_r%&wrl'nLassz:ll'aé%@fcarnet
| L %nankalelm%; rithdmt&ind, ﬁa‘quﬂa@wr liddtidadiir, drﬁpr&?amrl lbp1315w1r Filfa@r, the o-
interferon (IFN)-a, | FN-(3, 1FN-y, and GW CSF),
ant integfgtopsiPrigter ér@ébtaé(?fO\&htClemﬁdmegnte@ng plecqpgril- | EN
r ecﬁﬂﬁﬂ ITIRELHRAL &tmpoads ofkileiRvenfiGIE SRR %dﬁﬁﬁs't&&%r%rmulated
(e Zenapax (Protein Design Labs)), anti-IL
r eciasebinatigny o imsmungmpdulatprygepnic mowmwm@@w
ant
Fechonts b E RN A HeiOf S, PRMANG piemlgpamide,
ant ¢ycloFrmath, bUd@Lélsnolammofe’ﬁhlﬁapaalyalnt(m@cljmue)s mlzorlbme

ant ti | es
ant dllqglc%ﬁ) g’u%@f %1%(?19}1212 1 iri kﬁ‘g@%ﬂf cf(gdu% 1d%¥'tf cet H’efgptor
ant mbdadaters,)and [cHOBIB¢ refbr&oﬁmdmwtcas Ipepmiwpmumdes afd anhileodies (e.g.,
| nvent o, San Be, admn stercd o, KoLl atet, L ok
conbi Hat 1'Oh §ge?11%ocv%lac?1°?’ A Vrsa ab or F(ab)
enziyagasntsion eﬂnwﬁb bgldtmgtfragménti;ﬂ micledchacid mo]etnhd:st(le &0 ﬁﬁtlselise
ote ILN2 503034, . | TMN- 1

o PRRSE G i BV R SREUBSH sl s BRRIS and

Nl\/ﬂ-i(ﬂargélﬁﬂ BorhpBingy. qzjaamgleNMZB 311 recdpldd 2@ dulOBi8¢lude, but are not

BILN1941, GSK625433, HCV-796. [ Q084] The
For hpited . %r%@dﬁa@p@f altt%é&%%&n% 1 Déntipedis (e.z., cM-T412

ad NiBdeBrE6 A DPC- @E@ ﬂ@'(ﬁjﬁgand' SK IS0 FAIRNA6D W94 VO fbciAe and
gent _which inhib ﬁé ynmerase such as _those

des@KTEféréa U'flrﬁse\mclla@zpr ptiee g antibogiss &g rfwiqn (Bradystdesies

2071 ab2), 0KO83) ohbon! £ JORAEIH) NFRiIQRaVTH BC)) CARRNERibLMAL (e.g., an
inhibit the helicase function of the virus such as

t howd-elas seipthialied immuppeqnigptepManti-E0 7gntibodigs ¢¢. 80 S HHeIRO
Nu C(:Iﬁ)?f%ﬂég)z San#\ll@'ﬂ Ednfeib &ﬁésd anti- Cﬁ%(lﬂ hgaﬁiﬁ Tnci8803) a ﬁ)rodi\é@ ¢1 Lks o

ot her speC| C tar ets SUC
desIDECbé?dl (IAEZNaang-CDS52 qubberdes, (e.g-, CAMPATH 1H (Ilex)) anti-CD2

antibodies, anti-CD1 1a antibodies (e.g., Xanelim (Genentech)), anti-B7 antibodies
(e.g., IDEC-114 (IDEC)), CTLA4-immunoglobulin, and toll receptor-like (TLR)

modulators. Examples of cytokine receptor modulators include, but are not limited to,
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5(2), 154-8 (2002). [0085] The Fornula |I conpounds of

the invention can be admnistered or fornmulated in
w@mebismdi on with an agent which inhibits viraPCT/US2007/071826

replication. [0086] The Formula | conmpounds of the

i nvention can be adm nistered or fornmulated in

conbi nation wth cytokines. Exanples of cytokines

| ncdonig cymﬁneQ'Ec% {(‘)%t(s ol me eﬁgacteﬁular doﬁ]ﬁa(ﬁ{&f%um}n agece tor or a

(IL-2), rI'nterl eu , Interleukin-4 13

| nt @a:grrgmkﬁhpmgf the @xtga)cellularrﬂog;ameqﬂ@p hL-8P qceptei) or a fragment thereof,

i nt tier

i nt %{dlteu Ilﬁc_eYIBfal' hn@m of: eh I;fn(i Igr ItdakOI??] @Ila%m%)t thereg{) cytokines or

[ nt@ftgrrmtsnhﬁriﬁ (e(g Lmtbsl)buklm HL?BEJIéUk ilp-4118.-F, IIL-618)-7, IL-8, IL-9, IL-

Pl decpyahe S5 Lagl i R, L gapis

ar oamm:ytoémmoecepﬂéfﬁ)t],bo@;m(mgl cantyﬂlﬁ\l rmeprtolpﬂmﬂgmws anti-1L-2

Sptcl'rr/réufj% %Gg %f‘g&la %]g)ro iy gsg a%o)g,l ant ﬁ JL-4 receptor

sti mﬂibahbslj anti- H96 Eerceﬁt@eﬁﬁlb_c)dlesnﬁmﬂdlpll’mg&pm lanl[by)dws and anti-IL-

IR I O TR A

C ONg @HfitshElicof antiNE- liBRYEYdice NanGiaD-DtiBEURsNAEL BF @ 6htiBbdies (e.g.,
formulated in.conbination wth hormones. Exanples of

hor ABfes-9 [Woeerie) agd pntifle Ly atibedigt ed to, | uteini zi ng

hor [me8s 11 e IFeAmiIA OcdHIRAS £ (HetiRidhtiodéa\We AdRRHisEREE {SHhulated
growm h hornone rel easi ng hornone, ACTH, sonatostatin,

son@cempHpian Widhtreeeted mhlbléﬁ\afaihgﬁrzofmas fisitgtgbut not limited

hy petiiabiem & HieEV §RwH0 sﬂiéﬁ%‘é @'i]?N 2061 8503034 SRERM9T or VX-
enk hal i ns, vasogre sin, calcitonin, heparin, |ow

ungrinhiBiteghof Napapolnscrasrepelt 3sOYIHY] (andirpiadue AMISA),
”at f& 7@'19&N1F£‘153‘H§I{6T ik\ér b Hbk H}‘H@Vﬂ% hor nones,

en or phi ns e Formul a conpounds of t he
i nv[@ﬂ84]dihe darmbe! ewwrionndstad rtlwdn@mtlfbrmamlﬂeadlednstqrw or formulated
c omi ( f.er. [ ' , [e.
nJ% 081%5 ngtrg{)nt%ﬁ}han %8¢t%h§%nlg§1§gﬁ1§? pl%lq?{eegbglé é{%ﬁ af glid%eb(.?es&lbed
[ 00189’}’u Ther Darglﬁadrgetd Inf_iaonipmwrdd§ I7-19M@003n vemtcombinggen igh
ad m rgnéoféfgr? gﬁaé Qi b1t thghlehg?se %lénc‘ugn Cptﬂbélrur? g%lq] allsvr‘h\fl%tsg 8estcrgbed in
"t Brctrer BN caall Jvuclemwersfz\emnnm Naclbi off-2ik. 020, 153 60 Fesrowith

2b t | nt
R PPORT PGy SR oG B 4 S RS8Ry rptgne . 1prues
For 5}, as4-scxooppunds of the invention can be

admi nistered or fornmul ate i.n caonbi nati with a
absPHHi 0 Farmun Lermpopags i iBYOR O $75.06 Y neSFPr%daQrgf%%mulated

t hejp cb]‘:ﬁmﬁ@@&d WitSahSdeBMwHid CihkiblitdWral Riglicatigh. | i mited to
sodi um gF ycochal at e; sodi um capr at e;
8]

N- | [&g§ h(:§ O [ @q;mppg(hsdg 'tl@énvegmcanrli;ie)@@ammtqg@] prormulated
andint:hRAB Rati GRGiH @%Hnﬁzs MélnﬂﬂéssdT 'cﬁ@&ﬂn&s iné?6d¥e, bUtHR! not @ﬁl‘flgd to,

Carrier Syst. -1-33 er eby i ncorporat ed

by intsflewkdie 6l % infoslclfin- ﬁr(Hr% H@rhekm%r@m) s SdRL-5),
enhaAnREEiSH- G - @l, ﬁlﬂ:rlgl?klﬁlsl?ﬂ 7), interleukin-9 (IL-9), interleukin-10 (IL-10),

interleukin-12 (IL-12), interleukin 15 (IL-15), interleukin 18 (IL-18), platelet derived
growth factor (PDGF), erythropoietin (Epo), epidermal growth factor (EGF),
fibroblast growth factor (FGF), granulocyte macrophage stimulating factor (GM-
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Thus, the invention al so enconpasses a pharnmaceuti cal
conposition conprising one or nore Formula |

w@epesnos of the invention and one or nore abROF/pP$i00T071826
enhancers. [0091] The Formula | compounds of the
i nvention can be adm nistered or fornmulated in
combi nation with an al kylating agent. Exanples of

al k@é t ﬁllé&%%n& @ﬁllnhllqgng Q&Br (GabgF)n %cﬂobﬁggg @goﬁ}pstlmulatmg

nit rogen nust ar ds, y eni m nes,
al k@actor MHGSE h@ﬂé@tmrﬁnﬂ igedueedEN). g, élilémsnd IFN v)

@ &1 e[tﬂa %gm?lﬁa 1 &bl F&‘?%&}meﬂﬁ éafn%ga@lrﬁln(?s red or formulated
nel phal an, ora ci |, hexanet yIf nel ai ne,
busimICbmhmat@ermlslnqrmenes Exarppltoddoimgnesl encladb dvzt zne n@r‘luinlted to,
te 0] f
o aRERUATE fmob BREnd (i B ATRIHA0 0l iR, By on
or , hamnoee pleafiny laininyne Byiiet, gorsdtocainl gpmaltMropmesomatomedm

nt, a co ng. a.co
OB R R Rkl SR ERTRER bR oy RS, e Rispbgine
WO &ﬁméﬁﬁp&m&om Melpl&ZIQ(DJw ﬁﬂ)]le&?ﬂﬁr wagﬂﬂkl;epasmﬁ akp?moﬁfs,
anot her .t her a t|c can. art of t .
A AR b G A A MR ks bR b Ghd Epgphins.
t hamgss] rﬂpﬁg‘égﬂﬂa { &tﬁn@@ﬂ@@fﬂf&ig@ﬁltlémﬁm ble AN@ st DEY qu fSrmulated
anot her  enbodi of the invention
ad i SPEPBARR WiEh fg.mter 51y %ﬁgféw[? Pit afeoh Hmte ©t anz?fﬁe@ﬁ B-
of angkhRfodMes apeutic agent. In a separate
enbodi nent, a conmpound of the invention is

adnOAsY e Sarpga 5cmqu@4ﬁ0f Wisdnyeagomhesn be gmipisted ¢ formulated

UNdgrgRBKa®In Wish & %erf‘e%r{s %ﬁdhﬁn&ﬁ%e&g%en&t lifmGad ﬁeﬁﬁerferon a-1,
with another therapeutic agent, particularly

ant interferan cagelprfcrop o ooferanyp- entEORORRE PR, Pegaﬁﬁs, ﬁ@“{smﬁaﬂs
of Méﬁ‘eﬂoﬂ‘(ﬁ%%;e‘ﬁ? &Pa[mfféréﬁ the adm nistration of one

or nore Formnu conpounds of the invention wthout
an KaMtThehratmuls hemamndsu o thrgeyentioBGn\WO2@Q Bkt E0QFarmulated

7 (;B% I %
D&R@%‘%gﬁ%ﬂb ar rraceu%’ (%és;gt | onstéNhQ he
Si nlgin@halm|systm,sa@edlﬁg; ibosnot bmped ®i sn(i}um gl)%ochuldta sbdium caprate;
acgg ﬂlﬁolf)saaﬁttopyrgr\{oesp L] ]gIHTItAor {x%%r écoeile an %ﬁog(% r%|801¥ed n
en cmnashle@z Rt Weeri D@rddraor Sylstﬂ g M3y uﬂhchdmﬁcﬁggr 1ﬁmrp5m‘ated
of i nventio y e.,Suit or .ora
ot Y B s lons kit ARpabLhth G ca RE B usea
vagrng) the inpaitAtaBo ahcoﬁipagsbyﬁpmgnﬁdebwt cauqu@snﬁon comprising one
i ntranuscul ar bol ualg{snj ection, traarteri

i nt PV BRIaYuld k Gomppetysls o fhe “bVFmt‘%kﬁn are admRi g‘“toﬂﬁioflﬁﬁhancers

Phajoo® etk iF6 Ahula p&nmﬁhdsl TR iAREtSOSADR all AMmiFer&f orttB@nulated
invention ty |calna% al so conprise one or

nore
ph amﬁa@émﬂﬁl%lawfya lodpngpeat eﬁ%ﬁ%ﬂl@rﬂf alkylafing ggepts inshlgut
f Or 48 nét18niRk $OniEO eI A € Ethylenimines, methylmelamines, alkyl

sulfonates, nitrosoureas, triazenes, mechlorethamine, cyclophosphamide, ifosfamide,
melphalan, chlorambucil, hexamethylmelaine, thiotepa, busulfan, carmustine,
streptozocin, dacarbazine and temozolomide.

[0092] The compounds of the invention and the other therapeutics agent can act
additively or, more preferably, synergistically. In one embodiment, a composition

comprising a compound of the invention is administered concurrently with the
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[0095] In an alternative enbodi nent, pharnmaceutica
conposi tion enconpassed by this enbodi nent includes a
wa-200mas@o1 conpound of the invention, or a PCT/US2007/071826
pharmaceutically acceptable salt, or hydrate thereof,
and at | east one additional therapeutic agent.
Exanpl es of additional therapeutic agents include, but
ar e;ihistrdtiolof %tﬂeﬂheﬁab&ﬁfé algéncf tv@rﬁcl?&ﬁ‘ﬁ@ Pan{t thﬁ@];am-léh e
conposi tion, shape, and type dosage forns of
i nvesmpogitiompr in a diffgseng mmgpsv@nyﬁroaetb@r@amngsmﬁh@ h@mmouméseof the
Forln%ﬁ"f]igﬁ)l f an@th e?ﬁg)ﬁmge(ﬁ{ @cgﬁgﬁjﬂd f *%qn\%ﬁt%n%s administered prior
treat nent of i sease or a relat i Ssease nmay
contoair sublsalugmrto adronitraticnfof emehaytherapeetic agentt He aaqlalrat@
|ng [ [
q)rdgll;] n, a,com ?1% Jras ?\;e?ﬁ&l R a&irgﬁ%gegeec{ atg 'Ba@é%?gvlh& ﬂ?s not
a pmenﬂs@naidergoseaqes ﬁcﬂrcmremly vadarg@Enntramaéit evithanotbert s
ve |n%ledients it conprises

C halOnle ERnf sy P Bt L) ont "t he o
di spasy 10 bneltmiardtednt, tHd’hﬁ&ﬁo@Wﬂtl&hh@ﬁtuW&}bﬁ%npiri@e B a@hinistration

ficd f ed ti
o 71O PG TR SATBHE | BPBTHET: Ti Qo BT g AR

t o thbepaitiskgdnt.ed in the art. See, e.g., Remington's
Phar maceutical Sciences, 18th ed., Mack Publi shing,
Easton PA (1990). Exanpl es of dosage fornms include,
but are not limted to: tablets; caplets; capsules,
such as soft elastic gelatin capsules; cachets;
troches; | ozenges; dispersions; suppositories;

oi ntrments; cataplasnms (poultices); pastes; powders;
dressi ngs; creans; plasters; solutions; patches;
aerosols (e.g., nasal sprays or inhalers); gels;

i quid dosage forns suitable for oral or nucosa

adm nistration to a patient, including suspensions
(e.g., aqueous or non-aqueous liquid suspensions,
oil-in-water enulsions, or a water-in-oil liquid

emul sions), solutions, and elixirs; |iquid dosage
forms suitable for parenteral adm nistration to a
patient; and sterile solids (e.g., crystalline or
anor phous solids) that can be reconstituted to
provide liquid dosage forns suitable for parentera
adm nistration to a patient. 31 WO 2007/ 150001

PCT/ US2007/ 071826 [0097] Typical pharmaceutica
conpositions and dosage forns conprise one or nore
carriers, excipients or diluents. Suitable excipients
are well known to those skilled in the art of
pharmacy, and non-limting exanples of suitable

exci pients are provided herein. Wiether a particul ar
excipient is suitable for incorporation into a

phar maceuti cal conposition or dosage form depends on a

variety of factors well known in the art including,
but not limted to, the way in which the dosage form
wll be admnistered to a patient. For exanple, ora

dosage forns such as tablets nay contain excipients
not suited for use in parenteral dosage forms. The
suitability of a
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particul ar excipient may al so depend on the specific
active ingredients in the dosage form [0098] This
wo povgnsdoon f urt her enconpasses anhydrous phar nBCEUS100E071826

conpositions and dosage fornms conprising active

i ngredients, since water can facilitate the

degradation of some conpounds. For exanple, the

addi ti on ®ispAkeE8c AL COMPOSETONS dalTy DREG&R! FIRMR

the pharmaceutical arts as a nmeans of sinulating

| on§094ritirismaseuigel compogiieieend gngle et ddsage forms comprising a

ch alfcﬂfﬁ'ﬁﬁlrllcgﬁlb&ﬁld%%% 11§s%n§(th? M a %ﬂaﬁrﬁae@&&nf a&:%ﬁt% ll: E'i{lty of f
formul ati ons™ over . See, e.g., rstensen, ug

St alpidrate 15h¢re§!f anerQISplee@n&aF&eéby the enveRigon. EodiyidudVdpsagd forms of
E: g 3 1an’878 it nu}r’bejs%?a%le CFBP Oraf3 zl%c?BsQI (nr{cﬂ]fd? fig § s%lgﬁrfgu u%c%aijég[al

Th ussalf dsrevagrh:ﬁl@ @hreotfera\tvamﬂudlwsuactitmremld attriamosonéan, Hohls igéction,

ance s

co n%%ﬁr%)?%él I 1ntﬁa%vg?ouaj tr&r&adergg& r% ogfcgp%/mruélstraﬁlgﬂ d#h%raaceutlcal

pacoagiongonssin®de@gs fosds phiinvediod tysallphlsd edsrﬁmisabn@aSnore

ous rmaceuti cal tions and
oo AR CH e R FoGRt SRepE R BE st aol? o Sasmplated.
anhpd9s]us ad kltdr@tivEern B dirh ent qﬂﬁirﬁuceatmgl doﬁ@bﬁmrﬁaksmpd@@led by
| ow . noi sture or |OM/hUﬁ1dIt con |ons [0100] An
anh i reBbedigl sy ipgldss @ifesnul %Bﬁ%’&q“fl he Haentgng @

Pr epangsteaRdly 5&5@% 18 &h@thor ﬁyhﬁt"te thérSo PRAVA I QUDnO M diiRal S
mai nt ai ned. Accor di ngl ¥ anhydr ous conpositions are

pr etherppaytic ageat Kgawples oF rslitipwpdherapeytic sty ipcduds iy afsnot
e e N anpl 6% of 'suitable o
pacl08dft]nidc cpmpositipa, shepg. ard epaof dosageiferay of Gie invention will
Eg:]t?gkél al“y c&%@@dn?gd nf tﬂ%& ?se Eb?e;}{afél ﬁbp%\ C%}iaée ﬂgﬁsed in the acute
pactk@tmeam of/mg@@wrlasel@@g dPEIFE WB OOVAIO T 82 @mopm&@ﬂqne'ﬁh gore
Icg\r{rgfgfée% %)clﬂgé fé{g}aeﬁgflta %Q%R%B?e? Sion) a%%ﬁ%ﬁ%?? % é[heo%héonlc treatment
nor & tb&)ﬂtp@lﬂiﬂﬂd&et Bamnarlg,ohmeemdw dosetge fdoyn i @htaamnadzlbu ve

o A g bradtE SEARRAEp i KO TRMPRE il By
not fokr nkdded trt theasaine d)seadalt dis@dazh Taez;e aﬁct@thérl v@yam \dmclp H

by peif o B reomphs st edin e g AR byl
actboreadin@pest® id todenkiled asBgert.f Suele. frpNermth étfw@’ﬁ Pharmaceu tical
U i et ek Biofickins Bt P 6 P8P Freprlsact b orms
HOV\&M@HG bhitydsé ﬁ‘(ﬂ|11m11@@&ﬁg%létg,rcﬂﬁlet@fcabﬂl@es| Q¥R do@Rlastic gelatin
i AT MO S AL IR A -
co n@ahlﬁ@esp pastéggp&@de;é QlQ:sﬂggsP&EamsU Phadters QoRFiBNY; HRcIQSRRvs0ls

of about 0. fo 200 ny/ kg per day.
(e.g., nasal sprays or inhalers); gels; liquid dosage forms suitable for oral or mucosal

administration to a patient, including suspensions (e.g., aqueous or non-aqueous liquid
suspensions, oil-in-water emulsions, or a water-in-oil liquid emulsions), solutions, and
elixirs; liquid dosage forms suitable for parenteral administration to a patient; and
sterile solids (e.g., crystalline or amorphous solids) that can be reconstituted to

provide liquid dosage forms suitable for parenteral administration to a patient.
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Oral Dosage Fornms [0103] Pharnmaceutical conpositions
of the invention that are suitable for ora

W@wrns®or at i on can be presented as di screte JdRGEUS2007/071826
forms, such as, but are not limted to, tablets
(e.g., chewable tablets), caplets, capsules, and
liquids (e.g., flavored syrups). Such dosage forns
CoNfodb) ﬂ%ﬁgﬁﬂhﬁfnﬁﬁcgﬁﬁa@%%ﬁorﬁfm@8$s'ag’eefohﬂ%o%$ri§@&§v or more
and nay "be prepared hods of pharnmacy we known
t o0 fahdsse cxdpipntadr dikyentk eSla‘rable eggglentg aigeyedl lqnywn to those skilled in
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tablets can be“c¢oat e aqu OUS or
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exci pient. Ml ded tablets can be made by nolding in a
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NDi $ELHRG WMdtlc@h JuRIE fdrn@dhykid] EYSRles dfQdible packaging

Exanpl es of excipients that can be used in oral dosage
f or ingludd, butase ngivianted & hermetically sealed foils, plastics, unit dose containers

(e.g., vials), blister packs, and strip packs.
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i nclude, but are not limted to, binders, fillers,
di sintegrants, and |ubricants. Binders suitable for

waig@7ispophar naceuti cal conpositions and dosageP@DU807/071826

include, but are not I|imted to, corn starch, potato
starch, or other starches, gelatin, natural and
synthetic gums such as acacia, sodium alginate,

al ngW)ﬂ T '11g»ent@dn%fthé‘legéo%ta§s§s pﬁ%ﬁ%l cottﬁyﬁgiﬁ%rhtnﬁl dosage
guar gum cellulose and its derivatives (e.g.
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ThepHatmsteiiticaly ﬁdcbﬂtﬁifle balk d@ihgurme@mﬂdf GEhpr&e IPasE td 1306 nfper
the i.nvention in from about 50

to %ﬁapr@&eﬂ@fe@ﬁf é%ﬂi@é?ﬁtto% Oli‘lg(ggﬁ?f ¥aceuti cal

conpRsbbiLOF&msdosage form [0109] Suitable forms of
m crocrystalline cellulose include, but are not

| i niod @Y Rharmaceigicalipgpppsitgns o e dnvggtiomfhatare spitebla fyr gral
AV Q@hmﬁ’r’&tloﬁgﬁl M€t cﬁ&%@te L rmf 's'{icla(%é but are not limited

(avai l abl e from FMC Cor por ati on, rican Vi scose

D| viostablats (agi gheivalsg fablets), q%ﬁlﬁ@wpﬂéﬁﬁkandlﬂmylds gargd, flavored

e SUEDSSL: o RREALD RIS i, I AL Byfns
c eI gy exsi cizaddob yasetitods CEp_haR@lcy%%il kngwitathbe skikg dr beisrt. Sce

aun B TR R Pl B SeBR YR DBk B e g

PCTPAIB200)7/ 071826 [0110] Disintegrants are used in

: E:It(ﬁ | S 3 teQOrrgltdgs%ﬁtformé 0?\{16 afe{ltgon aarr]e]g 31 ctoak%mmg the

e nvactmmmgfethenf(ﬁblh at mumb]tatadmmmrawmh taoleast Bnﬁ:ehmpwnt according to

di sinte di.si.nt egr a i n, storage,. whil e those.

E hesone o B R Bequticy Fam i P s G f Sxjp e oo g wide
de ?'iffalfﬁ@/ Jf @réns @Epdﬁdiﬂgfbn gHéQ“OIGhE& ﬂrqﬁra@l@ﬂ dédirc@ s adlﬂri:llm&atlcal For
Su I Cl ent anount I Sinte ant that nel t her, too
mucHensle: %wlww}@ ¢ Br ysstip Pﬁg{iﬂ%{?‘ Pyaeaqse@swéorms include, but

rel gass 1Mitcti e vaed: glﬁ:olsn&[seﬂbﬁlssﬂ%ﬂﬁé fochf preQevatices, and
formsolid oral dosage forns of i nvention. The

amotRIngRets  eagleaat ewéﬁ‘dltw}t%%f% uisdty Sql Wrelidrense yosms

of fQr pyhati, Q&bletmsépsm%s ra8@ el 1&@%&%%& BleGiot BnkdOS &sthes,
ordinary skill in the art. Typical pharmaceuti cal

co nw@@‘ﬁ,trnlélwscrmmq csBulpycofilughisugraptlaing ggento ibrigats, binders,
wel ghtyidees e a0nts.
[0105] Because of their case of administration, tablets and capsules represent the most
advantageous oral dosage unit forms, in which case solid excipients are employed. If
desired, tablets can be coated by standard aqueous or nonaqueous techniques. Such

dosage forms can be prepared by any of the methods of pharmacy. In general,
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di sintegrant, specifically fromabout 1 to about 5
wei ght percent of disintegrant. [0111] Disintegrants

W@ bt/ 1smm be used in pharnmaceutical conpositi OPGI/ESZH07/071826
dosage fornms of the invention include, but are not
limted to, agar-agar, alginic acid, calcium
carbonate, mcrocrystalline cellul ose, croscarnell ose
S 0% HhackhRINHIANGhs RILAGL! rfls o 9@%& B i RRAk AR
starch glycolate, potato or tapioca
pr eingeskiabyiadmpaes e agtivh ingresticnesr it kquithessricrs Ifalyls( divadddeplid

al l
oS 5ery: R 5 et BB TRt BTkl B BLE S

conposssaryons and dosage forns of the invention
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tof’;ll 1g1ﬁgreﬁ%1&t¥ bnga tﬁ%et fit Gas gogfnggﬁlzh ds gowg?r or &ranule% ggﬁ?ﬁa 1% mll){ed with

cot ztrm’XS@&dt m/[bl,dedsulﬂléis Q@wele @ade, bysRgaing in0d duitalslé indehifd 4 mixture
cor oybean .oil), .zinc stear et hyl

or el peyg PR el i el G BB e wor

Ad dmumq Madampleti B ¢xcpiths thdd chiisteused Drorgxiasmge eorma oﬁmls mvannon

I N TR R T I
Sy N1k forsikd 1h%ﬁarﬁﬁ’@éuk1@él%gmp&\’t10@§ %&@a@orﬁflnﬁﬁ&n&t are not
TX), CAB-O-SIL (a pyrogenic silicon dioxide product
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5 Ma@%nms&tlébmeéﬁem 51,0@138 boétde nbt, 16@i8:d40, Galc, Taldhin Ginate
and 5, 733, 2007/ 15

PCTFEsS55Y 69"1@2@651 %“CF%&@ Biﬂeéf’ SﬁeROé“fdﬁregﬁ%lose’ dextrates,
r ef leibBn GeannbIClidO AP 8oibA6 B aCh Hrd gelatmead kardh) AMdintietures

sl ow oi %gntrol I e -rel ease of one or .nore tﬁctlve

i ngearlerths dirdery filleioip pBRaRpTUEC2] CAPRYEIG B/ it ARfon is

cel dypicAsresehing FroR LY e tBEJut %&e1FWe&enm&H%M@ceutlcal
menbranes, osnotic systens, nultilayer coatings,

m c%ﬁ’&?lflP%Pré?sagel P85ones, nicrospheres, or a

n’;ou R tIuREb1E tb%ﬁl@ 8f micRcPfsaYind @citi§ie %ﬁid@ e&n hiRInBaBBited to, the
profile in var proportions. Suitabl

contpietidlepl¢ ey ‘é L+ DL ot YIS Ridrd i AtVéCEhB@?Ht AVICEL-
or dpfanHy asvgl'ligle fhdin FM%y rfé?ratl(l)rp %n’f;égikﬂlgvfs&%é Bﬁ%ﬁ& WREASales,

her ei n, e read ect é r use wt
act Myesus Hogjr €4i.end mixsfres therephvie sprecibin binfihets  mvgntei abn

th uﬁic?&%%ﬁl%%gﬁulésie qg(!l godlﬂﬂlil Earﬁjoqgfﬁlgﬁlyl cellulose sold as AVICEL RC-

581. Suitable anhydrous or low moisture excipients or additives include AVICEL-

PH-103™ and Starch 1500 LM.
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forms suitable for oral adm nistration such as, but
not limted to, tablets, capsules, gelcaps, and
W@ aples®ot hat are adapted for controll ed-rel eaB&I/US2007/071826
[0114] Al controlled-rel ease pharmaceuti cal products
have a common goal of inproving drug therapy over
that achieved by their non-controlled counterparts.
| de?lﬂ 'D1E1H€cg11€l§t§ aRfus@in QR do@oglﬁorg%ﬁf't@ri%ntlon to provide tablets
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[P 12 FRPRET Shceri LBk, RlndtBE 405 RETutyco} gter
pat gleeulss stharicveaidi, sulgin taut}é sllfatentalm Uychrggentteld thablleioiﬁ(et. ed
-to-’ esc’l lﬂcqtcaor‘gt%r?sus ﬂ nt I‘ wer 01 %mgdl%l %11 cor 011 % 0 g an
i nj REPFL O COMOPSEES At cuOI At raarter At O BEt NS E
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pr|orto admnjstration to a patient. Ef( J
par BhPegusy %géﬁjénor’ S ARG B2 Pigeenis wligpat lcr’ﬁl‘iﬁl{r%‘&wt sold

t 0, bysOdudt CONT BoGBAMAS, @hd @6 theBef. dF Yse@BCHIOTubricants are
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susfg@ﬁ%lédeP%ma?n IPIREPPA LBHPR 81U | AeteBitcEIsPeo kg rgaceutical
for cdnfHo@GEAsQR d6Ja8C RIMDE inkdHvRiBh BheP AMARIPorateS USPENSI ONS
ready for injectron, and emul sions. [0117] Suitable
vehPelayed Releate Resasditormsed t o provi de parenteral dosage

£ 0" R 17AdNE gk MERRNL AN iRl o8 ORI BYRBirled release

ski Exanples 1 nclu ut are not
means or by delivery devices that are well known to those of ordinary skill in the art.

Examples include, but are not limited to, those described in U.S. Patent Nos.:
3,845,770; 3,916,899; 3,536,809; 3,598,123; and 4,008,719, 5,674,533, 5,059,595,
5,591,767, 5,120,548, 5,073,543, 5,639,476, 5,354,556, and 5,733,566, each of which
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limted to: Water for Injection USP; aqueous vehicles
such as, but not limted to, Sodium Chloride

WO pjozasioon, Ringer's Injection, Dextrose |njeck¢DHS2007/071826

Dextrose and Sodium Chloride Injection, and Lactated
Ringer's Injection; water-mscible vehicles such as,

but not limted to, ethyl al cohol pol yet hyl ene

gl yg%{corp%&@edﬁf&e){lp&pﬂei/ér&@@ s&lhlds efcﬁﬂl‘s" A 1@9&&%%%1@ slow
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[0116] Parenteral dosage forms can be administered to patients by various routes

including, but not limited to, subcutaneous, intravenous (including bolus injection),
intramuscular, and intraarterial. Because their administration typically bypasses

patients’ natural defenses against contaminants, parenteral dosage forms are
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of a solvent carrier, its ionic strength, or tonicity

can be adjusted to inprove delivery. Conpounds such
wW@003nsmoat es can al so be added to phar naceut i BEI/US2007/071826

conpositions or dosage forns to advantageously alter

the hydrophilicity or lipophilicity of one or nore

active ingredients so as to inprove delivery. In this

I e9RL frab Rl R AL RSP B L IHEIY SteriBRdPribt B mYifdHafibiEtol Hatient.
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tis t reated, Lt on ent. ,

sl B SR f RS BRI B OMRBRC B TulbRY B paches.
t r eahinkecen baiapplied o theekinngd edingit & speatfic pbxdod afvierttd permit the

For SXAMRh S RROE LALLPR: SRhaneetS, can be used to
assi St 1 R" “ad |v8r|ng he*act 've |n§Tedients to the

ti sPu20] Szithlilabtofpigrenielsr, abirion aedbaureas)y snd diledr uterialsbhit can be

a1 rBlo P Pt R A - BHUPYR St RO QB in

Sucidic asll @dhei dythoss ki flaXin @ie; phaintaetutich] a6 eind [@etad 0B the VWO
2007/ 150001 PCT/ US2007/ 071826 dinethyluforq?nide;
pol BASHRWAT & i) YRiGh @ Si3Gt PlsrmersHis! capgtpsiggn or dosage form will be

pol appliety | With k1t fa6lARBiind, KPlidai SRpitsas@sdd Ra\ukQR Emited to,
Pol yvi done); urea; and various water-sol uble or

i nsWMEb pestons finoleethere diroh PEY YiERR el obuigrst lyksdiph dppropyl
80) m?ﬁ‘s@atéﬁﬁ)ﬂro?gl bRt hafe NS IRk A & theredylicOSal

Dosage Forns [0126] Micosal dosage forns of the
i nvidhildreppriinaeiethe teeifig tissun ¢ be tragied eadlditignal components may be

used prior to, in conjunction with, or subsequent to treatment with active ingredients
of the invention. For example, penetration enhancers can be used to assist in
delivering the active ingredients to the tissue. Suitable penetration enhancers include,
but are not limited to: acetone; various alcohols such as ethanol, oleyl, and

tetrahydrofuryl; alkyl sulfoxides such as dimethyl sulfoxide; dimethyl acetamide;
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ophthal m ¢ sol utions, sprays and aerosols, or other

forms known to one of skill inthe art. See, e.g.,
w@emrasoon' s Phar maceuti cal Sci ences, 18th edsPCT/NBawR7/071826

Publ i shing, Easton PA (1990); and Introduction to

Phar maceuti cal Dosage Fornms, 4th ed., Lea & Febiger,

Phi | adel phia (1985). Dosage fornms suitable for

tr e@hﬂeﬁ‘@l M&ﬁlﬁé p'bly%t% fere gl %%Jlmy{’roilﬁkﬁle%lﬁh a§ﬁMW1ﬁ(yl}9ﬁ'fbhdone

be fornul ated as nout és or as oral
enbéelligemgradas Iﬁléova?em@f@llyv@@n@r PISE NG VRTIup weter-sqluble or msoluble
ano I
[0 15%\!;?; e_?_ﬁm& een%b]gg)o‘?}gﬁ%gtg 804 a?hdhsg)% §Ertblﬁtgrﬁ1%0nostearate)
al si91%4 Hldrpﬂﬂfgtpéuradtcmtwécbmposmom or desakafegmbyr of the tlssue to
| nh i
\%ﬂl ?1“11? %harﬁlggeu%gzm cgﬂlﬁgsbtié&l Cog ﬁ%% fon? %hlu?dn L Ina 'éll 0
t headjusteg td»ynmovuﬂthea*ry of ori drﬁm)lrcezmtwdmgredests Smmﬂarly, the polarity

S N e e L L e
pr O(pﬁilﬂlb@mgsl su€h @s steaﬁhtésfbbm tleclbd dded m&?@&mtwal compositions or
tri orof | uor o nmet han or ot tra uor o ne

car BORECdP IR t&é Vé‘Pta%‘i‘W F%lﬁidéo gigay 8ralﬂP°Bﬁth&’§ye%f 6"
del invRrac@yvchAfgrsdbds do a“smlqum déhveayt Inythik @cgaktie stbatirgs calviPbrve
devi ces. are avail gble froma nunber. of suppliers Suéfas

as M4 I b TIPS, 2 aBERRFTHRSTETHYISUHRG R, 2

For @iterl-2BRImBIng ok g&etrﬁoﬁ)@ﬁhé%inlg%?ém D@ kg, fyhﬁ%g R
and Vect ura. Al ternative Powde

| nhwihates ofbp )ﬂctey@vm&f@hwaa &e yxeddo %{%théfcﬂﬁlil%'f he élfopﬁmes of the

Forﬂ&ulﬁléwﬁ%gggmd to the lung (see, e.g., Raleigh et
I Proc r. Assoc. Cancer Research Annual

l\/bel"_m@,mwgfﬂl@ 397, which is herein incorporated
Sucfri])?isg rleoBgcﬁl)dosag@?&rnﬁ%\f'ﬂ{%%veW&l 1‘&%11@%/ bSFe ?otﬁxﬁﬁt'@@% Sfhms,

ur st gas to create a
powdtensi eigingetsagedo mlaﬁlqmeremum@r@huWSIDMenr diler |f¢ma lkaeivn to

b% &Qeof ng etl% art. DEEe ggvﬁgrﬁz% %%%Phgiﬁ\’aceu Ca Scze?gé@ml éﬁ]eds

e art an can be ased Froma nunber vén

V\hl Ffack Pubiibhide Eafton PA)(Eﬂ?p} end Finrednsipn @ Bom¥éuticd Pesage
nh r utJd st oratories, Qdose
dﬁl eé’tﬂﬁ &! apéé%e %r @a?deag%%gggﬁ the multiple dose

DPI [0124] l\ﬂi)DEﬂle Ixcpiatte@g. , \ohiriefs aad Hﬂmmtsﬁ ad dt]lme nchedria g elray can be

of nore than one,therapeuti devi.c

oA OB R PR SR A MR8 Tae) ot o5 s BiEation

G axoWell ke®eneto thdsYARKlledSa hierphagndebaicginrts Sy @bfvad oR tirnd

Vectura, For exa Ie . capsul es and 39 WO 200 /150001 .

PCTRAUISHE6 707 KBPECh & & ¢h Plzfgagc%tﬁcag@nawwarr qege T il be

I n\f;ﬁ}pﬁéd oWith Hathabd idh@hd, Sppitab&clpRmiuhat &Jb@ QRt @it ﬁin'I’ch @,
er mx of the conpound and a_suitabl e powder

S LT Adcinnp RNk CBYIBRCHY b PIOM e élyg%lt%% LY Mb @ppropyl

An%pl%t% MRBroph1 ﬁgﬂﬁaﬁ@ fifk@41 sashdagixis&dndrQdel i ver a
For mul conmpoun
[0125] Dependqr?g on the specific tissue to be treated, additional components may be

used prior to, in conjunction with, or subsequent to treatment with active ingredients
of the invention. For example, penetration enhancers can be used to assist in
delivering the active ingredients to the tissue. Suitable penetration enhancers include,
but are not limited to: acetone; various alcohols such as ethanol, oleyl, and

tetrahydrofuryl; alkyl sulfoxides such as dimethyl sulfoxide; dimethyl acetamide;
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the lung is a liquid spray device supplied, for

exanpl e, by Aradi gm Corporation. Liquid spray systens
waiz@7esioenel y small nozzl e holes to aerosol i ZBCT/USRIDT071826

drug fornulations that can then be directly inhaled

into the lung. [0130] In one enbodi nent, a nebulizer

device is used to deliver a Formula I conmpound to the

lu n@meﬁ’l?pl%hhaﬁﬁiﬁ§ p%[}@ﬁgﬁen@@?%%ﬁroﬁﬂ&m bcHYd ﬁlolwml}gpyrrohdone

f or nul 1 ons trasoni c ‘ener gy
t 0 Kolligorf grades p%ﬂwdoeﬁ,@lwmve)earﬁa ad Ve Wpter-phialledr insoluble

( Seﬁéﬁ-eg ers 25}{ % 'ﬂ%h g% ﬁ}ol)@hrbate B0j a{dd;S?arP 6 Hfbﬁ%ﬂ 1%131190%%arate).

erein or po
refbmgmddijaﬁmmﬁes of nebulizers |nclude deV|ces

i;’l 8[‘6[1%@%1?&/0%1 %hseafgé %“0?}11? ofstyl% n%@t%apéglu%%t X}g@@%f}ﬁﬁ%

v anopthéralnhic B@leﬁnons,t spedys andieBisoRair othidoforing RiGynGid One widakill in the

nor it S o Reatnon e imab Qs 5 £ vl bR

PulBﬁﬂaﬂy\mﬁﬁﬂamﬁuhﬁﬁﬁwn@ﬂﬁ3%bnmnwmmﬁlB@@@dFﬂBﬁIMham,Laa&

el P EIGIRA Qi DTS PO DRCE I B MBI

deviiigs tHeSealeh@Gtcah 6aformelRen gy mb@thaesh%@! ds D6al k16| Uinthne
drug solutlons Oor suspensi ons,

al . emttg gnent, gha acrqygl CORIPHIERS agqgicr. dafap%tger%gibgdr\{on}aggf Fshe%o§ol is
4, 9§@m§$@e befee PCT Application, WO 94/12285;

Cof f ee plication, WO 94/14543; Coffee, PCT

Apploi %%lﬁhs i Orrvw | guprpgndspf thegpyeation DeTalpgha adakipteisd dipgstly
95/ t%@l?e’slﬁn lgolfnflaﬁﬁlonp(ls—(l;r Mhlkt?aﬁ‘foh @9 ’mh\thlo@ Q/ F%%ﬁ&lz | cdﬁﬁ‘ﬂo‘ﬁﬁd

are hereln I ncorporated by referéence).

el etanbeepinigely ebwgémthfe@ng)by # el noﬁﬂﬂlffarerlt diepouivgs
fOYéIJa{Jé]gfe Qﬂiefé?éﬁ ﬂﬁgféf @tﬂBI ﬁﬁ@ﬁg&%&aﬁﬁterm&g tfh a

when ivering t ' ng wt
aer wgalle Uﬁquﬂengambeélmmm g-optliloiogidlupromethgne; out i nel y

p er &Qﬁl%‘ﬁu gr% m%ﬁ]lgn 1‘6 ¥otétr orfo %ﬁ?n% r éarbolﬁglr O 2 %ﬁ{elhsgitable

evi ces |c en Ivery drugs t
| u n@s t:htalme usxd E)tdehger pLﬂOl‘[Dllﬂaif yomt@lund/ diractly tethh hmB oyl &slevices

er 0 mul a |
conbeeo o et S R RY Ry ot R0
ar eBwdhtingen Iidkehe it GpessOf abbhaerics) o Wiallcont2] S&kerihg Ploigh and
ug formul ati ons suitable for use with nebulizers and
li qUf ngpray devi ces and EHD aer osol devices wl |

t y pjoe 28] Altckmagibelgle I’dry%lwﬂ'blﬂ [8hdlerG DPP@YTide Minttd used to administer a
phar maceutically acci gble carrleé Preferabl , the
g F!

phaﬁ%@algdﬁp@a@w tothe tieee-&-c Rplpighp! 4ls Prpc) 4G éssgaéﬁmcer

as RdseORUnn Rl REingPBI9Y XN FY ERGIH! Y EREin Ricoorated by reference).
per fl uor ocar bon. g WO 2007/ 150001 PCT/ US2007/ 071826

Opt PBldevicss tyalﬁ%ﬂm@? 2 fReERansE) SRS PRTHAE 8% t reatr estoud REdry

aer Qs@ler REAPE Eddt8Ser Ohhith&n tHQI Bl dYy tRUSRERS DR dQfices are
the Formula | conpound. Preferably, this material is

| i qtlsaawelbknownds thgsrtand endie pugnhgaed ifromyonupgiey elotendgrs ghich

fat ﬁlé{lu@é“: lf(q exglﬂnglﬁg,@% ‘@ffellcfoﬂ{efrwhgl% 'T’Hgfapeutlc Systems, ML
Laboratories, Qdose and Vectura. A popular variation is the multiple dose DPI
(“MDDPI”) system, which allows for the delivery of more than one therapeutic dose.
MDDPI devices are available from companies such as AstraZeneca, GlaxoWellcome,

IVAX, Schering Plough, SkyePharma and Vectura. For example, capsules and
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l'iquid drug solutions or suspension suitable for use

in aerosol devices are known to those of skill in the
wW@eao7(swel, e.g., Biesalski, US. Pat. Nos. 5, 1HQI/B9B)7/071826

Bi esal ski, 5,556,611, which are herein incorporated

by reference) A Formula | conpound can also be

formulated in rectal or vagi nal conpositions such as

supRRsib éé% Ik g@latﬁf fof &G bl PRaleBS B flatR ckh be ﬁﬂmlﬁk({]&&%mmg a
conventional suppository bases such as cocoa butter or

ot hesrwdeymjpcathaRompopBiag]s shitebdiivdeinse sich kglactose or starch for
forﬁﬂg %h descri bed previously, a Formula I

npoun can al so be fornul ated as a depot
p r eiﬂéZQitArr@ther BSpe bf davivg that tanrtg ukast tmdklater @ Aisrngaal dyenpound to

ad th u%% & aelg(}u?c}/ %)ragpc{e%g g‘& c} %r%&grﬁ@g |‘%rlAradlgm Corporation.

ubcu It I AN
| nt hqmdspnaiy aystanisjuse extmmelyTslrmﬁ nofae hcdesanpérewhtzdanmd drug
n |table pol yneric

yla? bor% %aﬁcar?aée r adlrgdfyf 131931 dxlgtr?g "%s an emul sion
I n @N30]as oapératialdenant, |a)nebllihzbﬁdbvﬁx Magte) deBsdraFormiila &S
sparingly. so] ubl e .vatives, ex , as a. .
Shatgid Sdhalore S eiSS el b e pRiasions by
phagsims e bkBadle, ARtk MEd dhefoyab ﬁmsl iR pakieles that @y@e readlly inhaled
Li posones_and epul sj ons gre wel | _known ex

el R5er . VEnarEs ehalr ishd Gcor, SR Yo SHRT Ve Whgiyhesein
| Ciﬁfﬂ?ﬁ&ﬁt@§ by Fe@drtREN E%raﬂlﬁl’éb Gf FOLNRRL 1§cl§&l§rﬂ:vfé§s su phed by

di net ylsquOX|de can al so nglo yed, alth ou%%ﬁ

us uticfieldPystaauc Rulgrongsy %ﬂl@%wééd e ASERe! Al [ESy P NP- |
CO”?@ﬂﬂﬁwCéﬂuﬂkEBdQﬁn@?*U%eﬁﬁdNé%E@O%@@R&Qh&qgmkﬁ% AS .S,
system [n one enbodiment, a punp can be used

( SeRata¥e. SORGOTH- ihichret hagsib HsermBried by Tefrence). Yventrpand Batelle

Bucﬁﬂgbgl rn@hpeut urgery 1980, 88, 507; Saudek et
Eﬁr N 1989, 321, 574). In anot her

enb[@dwﬂelmone mlbcylmm anietieeliydiodywaric GEHRER gerosobdevice is used

W Sﬂg%?;iwcfA@?Jn&u gﬁ)%m?cfs toC%OC a%' 'E?ﬂ') ﬁ%ﬁﬁ&%ﬁl@% REaRAd

Condnergylte derDolige IBjuddhdrag baitidns bysuspmsignReedagt, NDelas gmul., U.S.

Ny REL O FRAGS, ST} £k fd Blh sk Riaic wo

Macy4sraRs; (@feem PCTLABAcatZd, WAL 94/$4653 al sffee] RVY Application, WO

Sci 5, 190:; j l ., . ur. ol
1088 %@?éﬁ&éﬁ&ﬁ Songieagin, Wb @, FOT poplggsh. wo
( 1968992801, nwhi@t arah@tin eiicosRadi bvaBierenée). The electrochemical
control |.ed-rel ease systen1ﬁ%§n be. placed.in proximty

of RTARTE&CGEE Formtlnecemiys gma?ﬂoslﬁ%aylhw@ﬁ?ﬁaahpar@ﬂ@ers to

t heoptiniAgwhdnhidBver g umr drﬂg tcpﬂﬁé mng Wﬁtﬁ@ﬁ‘]ﬂf@ﬁae@cfsot N®ice and such
system c dose (see, dson, in

2009t HEEGe1 lsw@f}%mé?wmme okl @a{he %pﬁlﬂ% 28PN deges
Co n&a}olnbl%%fﬁ@én@@%@bweﬁymgs to IR lunthaP&istihd §uﬁT;le%§47)d)e}1very

O her” control |l éd-rel’'ease system can be used (sée,
e. gtechnplegiser Othg@mgtﬁ@@ of igaepulpgary daizqry of Fp compounds

Sui \yvﬁlbd Sknbw k v & tE]{]ﬁed( Artiln an(FQ'E Wltﬁfnsth@{&gp did et &tiornd

ot her materi a can
[0132] Liquid drug formulations sultable for use with nebulizers and liquid spray

devices and EHD aerosol devices will typically include a Formula I compound with a
pharmaceutically acceptable carrier. Preferably, the pharmaceutically acceptable

carrier is a liquid such as alcohol, water, polyethylene glycol or a perfluorocarbon.
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used to provide nucosal dosage forns enconpassed by

this invention are well known to those skilled in the
webarnsweut i cal arts, and depend on the parti CRCEHUIS®DU€71826

or nmethod which a given pharnaceutical conposition or

dosage formw ||l be adm nistered. Wth that fact in

m nd, typical excipients include, but are not limted

to, owngﬁy, an&ﬁé}%{a@éml RLIYd £148d &) NEChe a&ass%pgﬂosaﬁes of the

glycol, butane-1,3-diol’, isopropyl nyristate

is oﬁ@ﬂuﬁpy or ?Jtﬁpﬁﬁlﬁlpapéthe Fomeral comnounds ifefiiaktyuthisgnaterial is liquid

t he

accont atreei, BRI IR A o RC OB ERE Ifmulaing

ar eligad drug pdwimns pr susgensipn sui@kle foraisg in acRsal degicerdrg known to

IR e R A B, M B0 R

conpbH¥i,Glilowhioh amt msmgﬁnécmpmted)by aferédee) A Emmelaﬂ oompmlnd kan

;BS?I ohbar oréléLﬁalfJ[ c, 1§1 66(‘621 0 OS Ia@ (éO%Rpot%%lonsnsblalg vsesua]%qs;to éc?s yr eftentlon
on een@maimrga cathining cbm@ﬁﬁdialéfrmbposn&tyl‘ﬂahe’s Kligh, as th@a butter or other
polqrit of a solvent carrier, its ionic strength, or

t on? &Y *can be adjusted to inprove delivery.

Conoess]ds a&ditdh t3shesharraions d@a;rbealps@ndmelyaadpi@ﬁmlaq compound
harnag@gtlcal conpositions or dosage for

advShe ngp]ylagﬂdtaéia dfmépmﬂ?t&%]h Sk opg ac&ng formulatlons can be
| pRRhhibdkel by iffla@R®nQfor cREMRe AbbLMR LY 6191ﬂirﬁﬂﬁs§ul§1@yﬁ§ by
to inprove delivery. In this regard, stearates ca

ser WEAMEssUlar MicRiQR. \idms dpreexpiplet i cqrenavniisaen b for%ilgla%fﬁ with
e”“éu%bﬁlé’b&?mé@c%ﬁhy@{opﬁd{ﬁcf AgkA! fo@&gmﬁl% & an emulsion in an

del 1 very-enhanci ng or penetratlon enhanci ng agent .

Di f4ceendhlc GRIOr &N chghapga esinpPr assppingl e lubfe dorgataes, ifore
ing)s n{s, %qﬁgﬁ gd.f0 further adjust the

prd%er Eeg E% t e M%%?ﬁaflng conposition. KITS [0137]
Thel Ol 3d] eXter vy, odlicd eharmacrﬁuamlrﬂde@m systEmpeankbesmphdyed.

co i e
o T PS50 SR, s o
pr ensedta dehvayfFormulidé patpdunds. Ceviamsganiefsebtntosuchln ot her
e Roxi 1Sy LY RELLOR. Y LSS, B PSR TRG YL GR)

C onpkicBy. g Farnhdd m;dnapohnd caro ba delu&ﬁafduh atattrollbdrelease system.

treat nent. o revention, of rus

T oGBS SR s SR LR ety Mty g 1997
addi4, con&uchwad aznﬂuﬁwge@gmt),, 88 5\@:1 Seidly et NNBhgl. J. Med.,
limted to those stquﬁbove artlcular an

ant 1397 r 3L %174én{n anaﬁl?e RE0G RO Yﬁlﬁ“‘é@éﬁfla S G} Rerrsed (see

in hM'lezEcﬁ’ A%bh@ltzo%mﬁwlle@me%seag@r@er Wi whe (d&l@b i SPres.,
vira

I cation r ef er abl t he additional
th elﬁ%ﬁﬁé%ffqneﬂag(é Rt gomwevéfa@tg RipgvafebigangigthredussDesign and
ant peffMamet $MbiLY and@all%s%oqfq}le} 0% 01@(@_@ 8l4§21@.&1g rQch BPas,

[013 The invention also provides a pharnaceufi cal

pack Mstcranal. Ssbhsy- Mg - 198Hr28. @lo Recelsedresy er al., Science,
COoMmygis 322'%91%”Puﬁﬁg 0N E408 Ned}S1 1 1996 88k eNtR Wt &1E s

pharnmaceut i ca
Neurosurg., 71, 105 (1989). In yet another embodiment, a controlled-release system

can be placed in proximity of the target of the compounds of the invention, e.g., the

lung, thus requiring only a fraction of the systemic dose (see, e.g., Goodson, in
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conpositions of the invention. Optionally associated

Wi th such container(s) can be a notice in the form
wpe@3gsiohed by a governnental agency regul ati nRCT/H§2007/071826

manuf acture, use or sale of pharnaceuticals or

bi ol ogi cal products, which notice reflects approval

by the agency of manufacture, use or sale for human

aanQ('h%l %Hz&zrt]lons[é} k%%rolya’q{eyﬁyee E‘Jﬂr&' Q/Oﬁge[gbt ?15"@39849? Other

prepared Using the reaction routes and synthesis

sc heomtrgllegsreldess syitdre aarﬁ:a;el w59od (sedrpligo yrnggr taengre h0a49, 1527).

t ectyiid]ucs Y At s b

et e RGOl (g P JRA P en ) BUd ARG pRRLRIRk S e

nonusesk &b vidd mdcosa;kmma ficgrens auorpdssad by thistivecniio &n tvicl fnown

may esstul f

ap ptg?lﬁog? %i%gedtsla (t)}éé éJ%&nlE’a]%Fuqul%giaﬁé{ dg&?&i OII Ith%%ta}t%ﬂﬁr site or method

appwliph & givel yhapmadeeddal agnposiibepf dmageg“o@t wd]dse adbymstered

Nt R R s e

co néihetan BthyleAd gl§¢‘d’ll airbpsedny ,gly@d) lhﬁftaﬂeelal‘rtiioﬂ ﬁ@pro@yﬁﬁyﬁmﬁ@
herei n or genera rn WII.11

r ecOYHPEYEA p RS “ﬁra L 5P g P ﬁhﬁrfio% ic F@ﬁ@iﬂ.twac and

ot hetfarBeR@dndscceitaild) EEtaip@R o Qfth aRIiERAT Akte@Rn@bre well known
Conpounds [0140] In the s%t heti.c schenes descri bed

bel B &hI &> %ﬁr‘éwwg%si’ macgubee! aFiFncer.d iidierdae Mg
ar epyiithih@ Fabloh pAq;:s@ropes Cel sius and all parts and
per cent ages are by ight. [0141] Reagents were
pur Ok emﬁmﬁa@awwﬂaal cempiticarog deygan oz, or of thedtigsue to
Cheghiefine GRATRABNET chbARSARMSE MR !%%ﬁ'@pbhéh koW Bjusted
used w thout further purification unless otherw se
| ndﬁoe@p@de dedjverygd logeeisorgeete e pigredicnse Pimpahy the polarity of a
C : ' S Qr

Fi oo Al dRRLEN R EHEN, 3eity G 5 P BT CR IR o,
f or Comipeindyyualke pesteioates cge nlew bé acgcleclltmzélarnwcgd'saltdomositions or
pr e e

te n%oé? A UI?lgeS tz) \Fi éé)o[utslﬂ élfrt%{ﬁqgeeﬂfsfcg thﬁ@ t?g;plmeo:ﬂlﬁmc ty oufsone or
sol melretasweamgtedlheS soamcd ingmo¥d drEksy. V\blrtbls fregatde steamtt:sman serve
{ ggagsgaﬁ CF Qethlcle f%r thﬁ ormu%ttlr rg,gl\ls;l\érrl eémll}l %]:1%%%n t rsgrtéacgaﬁlg /and as a
he 3{}elldd§rly®dhanc{n@ blgﬁéni‘féﬁ’tséreemmng mgenn/eDﬁ‘fems safte, Chybgate'i;' e
and/ or  an a
© hevo S G e terabeil o AR et R il e RO hine
| ayesultighvoaipatiogr aphy (TLC) was perforned on
gl ass;i{)l ates precoated with silica gel 60 F254 0.25

es (EMD Chem cals), and visualized with U/

l'i 9!@3'(]2[51411{{@?1‘[1 ANHoQMes al phetinRBeiRRalPatit GrkitdBmpALHE Okc or more
heating with TLC stains such as ethanolic 4§

200PMEESHEPMPOTP LS oD eespeundis b i thsi t%@reet Hfdyreyention of

ni nhptelakins 8 Qhrkd infRiio P Oh 38R MAbREH IR GRNARHGP) Bl of
ceric
pharmaceutical pack or kit comprising one or more containers comprising a Formula |

compound useful for the treatment or prevention of a Hepatitis C virus infection and
one or more containers comprising an additional therapeutic agent, including but not
limited to those listed above, in particular an antiviral agent, an interferon, an agent

which inhibits viral enzymes, or an agent which inhibits viral replication, preferably

the additional therapeutic agent is HCV specific or demonstrates anti-HCV activity.
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sul fate solution. Preparative thin |ayer
chr omat ography (prepTLC) was perforned on

wQLmwgasgbat es precoated with silica gel 60 F25ECDUS200T071826
plates (20 x 20 cm from Thonson | nstrunment Conpany)
and visualized with UV [ight (254 nm. [0144] Wbrk-ups
were typically done by doubling the reaction vol une

Wit f3138) € he HRRAGIUIK 0RO HER pﬂﬁrnﬁ&lﬁ@'ﬁﬁo'a&ﬂor%’tlc\éﬁlmlslﬁé‘gne or

then washing wth the indicated aqueous solutions
usi MgreZeRingrs gompiengofne rhmomdfiizonreticnop ithephnnessytical

oth .S R |

o S b S RO S0, VL8 e
an dnoeiaapnhafoirm mrasériticldys @bveemn@ltal nd@lcy regdlat eglthp nmassfactare,

IOE %g (r?g%agiler %&ﬂ%}a{l%pa% 11085 rfmglog@% })?oqmgé Wil Jtl?ll%tltcg reﬂ%@? %{p%%val

ted
posbit thy egqncyesfsnlmfausureq gsd\(&r’sﬂ:lk fmhlumamacgmlmsﬁﬁnonz 30- 400

e u R T s B} b bren it Rt tsaion Fod&lhag symtesis
C O! ddhFBes as descAbAl t&giv% efnbﬁ?i’ﬂg ﬁ:@ g&m‘mlabﬂh@nmléﬂgbazp hlythe art using
usl Ng .prepa e erF .11 ca e .C umms. .
P B SRS AP R s TR o e ERimliied

t heco@iiﬁﬂliﬂs?&cldﬁdén@to th@ibéioh nﬁfy@s suue@,sﬁlﬂlS)%éh’fdrmembpdNR
spectr n - were . .recorde on a arl

I\/E riggdi ﬁcaamwpaﬁeﬁfé? F@ﬁ%ﬂ?lleég%rhataﬁn@g aty %@@pmly DRRREting

S peﬁk?f@rlﬂﬁgr@uﬁbﬁ}aélﬂﬁ@n@% Sl tab R btk @O Rno vl 18 R €6 B

ppn), using chioroformas the reference standard (7.

pprinfiERe oH erﬁ@@ﬁ@ﬁomf reaptigrocqaaitie po ralcanayely., Oﬂ@e@lons

(3. fis@nda ﬂerénrap genfegﬂny m&mpmﬁ@ﬂﬁwﬁm ré&gﬁlzemrnamg
car bon) pm for proton), or internally

t et mh@{bﬁ?}’ §qr ﬂomérmg(cahe@@mpmwldwféhe apptiopri ate. Ot her

NVR sol vents were us%d as;nee, d. Wien peak
multiplicities are rep@r‘heﬁu&?re—%ﬁe—ow ng

ab b[l)efl()]ah It}Qf?,S}ntaeftF: stk dSscflbéd:wd:ﬁ ,nlesh otl(eﬁi\Oisblrﬁgc)lt,ed gll
(triplet e mul ti t oadene
bs eBPYA tesili Ief?stfl fb@fgreeﬂé%%%fd&? %emdétegﬂaenta&qs are

(dowlbmt of triplets). Coupling constants, when given,
are reported in Hertz (Hz). [0141[&1 | nfrared (IR
speldi4d Reagantsrveoperekpseshirem commercikl suRpBye such@mdldsichas

n ea&henﬁ&rgo g:rogﬁo?@fr’rd]r b‘lﬁcaﬁgpﬁm\{ﬁé%'@ 19 YR w @k %séd%ﬁ{oh{eﬁJr;\%}E s

wave nu SS spectra reported are
or AP@kat{or)unlesy WRreon dumawd Wl sohventAmateypurahaded from

Che -

(!H nttnerr ial as@%ésesgglpvésr 3 drClo hggy[? ngﬁlcm§ﬁ#£}{,&f %ldsl%se(i e
M cnecﬂmeki Inc. in Norcross, GA or by NuMega Resonance
Lab | n in. San D egq, CA. [tin oi nts wer e
det é’i‘ ﬁ@’& ISRt Sgieih %g‘b‘iv Weﬁr‘{}g%‘ﬁ]ﬁ%ﬁ yader aﬁégp‘)&r%emre of
u ncﬁgérﬁ&trﬁﬁb cfHdt MEDRBY ‘[efhﬁ@l@@&e @%ésm@é Q42 @28 anhydrous
[0147] The §e50r| bed synthetic pathways

ex p@ll‘ieﬁ@fﬁngltheprle%fél@’a {lpsks Wﬁ{%ﬁt@g |\x[11ih2'%bber septa fgr the introduction of

substrates and reagents via syringe. Glassware was oven dried and/or heat dried.
[0143] The reactions were assayed by TLC and/or analyzed by LC-MS and
terminated as judged by the consumption of starting material. Analytical thin layer
chromatography (TLC) was performed on glass-plates precoated with silica gel 60
F2s4 0.25 mm plates (EMD Chemicals), and visualized with UV light (254 nm) and/or

iodine on silica gel and/or heating with TLC stains such as ethanolic
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many common chem cal abbrevi ations, 2,2-DW

(2, 2-di nmet hoxypropane), Ac (acetyl), ACN
w@aweusodtrile), Aliquat(r) 336 (trioctyl nmet hyPERIrsa0Tomn1826

chloride), Bn (benzyl), BnOH (benzyl alcohol), Boc

(tert-butoxycarbonyl), BOC20 (di-tert-butyl

d| carbonate), Bz (benzoyl), CSI (chlorosulfonyl

g %ﬁ%ﬁ%ll agg@?@ytgﬁ%}dﬁh Eé(l{dﬁ(aﬂn ggtgééiufn% erﬁlﬁﬁ%lécé’gdhgt%)n or ceric

( N, SN fafa.selymro Hsstyprsiar ﬁmmamca@)natmhy (BrepTL.0) was performed on

(L SRl G aBLOAORH iDEM of FLLEDS R FRINEHE) 20 BFAR

di car boxy
( di Twopeo pyirenty Campaes) and Diialicdd, WiidUWdighy/(25¢ emani de) ,

mé‘ﬁ R&?Nlpﬁﬁll- g %Vg%?ﬁ de%%ugiiﬁ% {ﬁ%\{golﬂ Vioggrfed\gi}h’ the

EDGeefctiof 3ol veétit UE&}JﬂMl:t&m sORpPEt@pY then afaﬁinligl\bvﬁlaﬂlb Gldﬂld'dt’&id@ueous

Et ddrq?vt(:tlglflq?lréﬁlﬂlﬁ de %&%gg@%?&a‘gﬁqﬁl&oﬁrﬁ] | S ot gr?v%se)mdlcated
(O ﬁrzdﬁ:l &hﬁ%@%fe&ﬁ@h leer)éhﬁydrous Na,SO, and/or MgSO, prior to filtration
1,1, 3,3-tetranet hyl uroni um hexaf | uor ophosphat e HBTU

(O %Bléﬁmore}ﬂgﬁ of the Sgﬂvequqewedwed PEPUERRSY P fafy DRPQIAtOr and
hexgfd URLOPBRS RARL &) in vl&?l!;uo( RO hdtbsd %&)as c6iP6ted under

(acetic acid), HOBT (1-hydroxybenzotriazo drate

HPLI®S{ty gespFesaererk amadgel e r%?r&%@lﬁﬁmﬁyﬁp 20 Preéihneutral
(I sgpheRYsca ﬁ%ﬂoé&ométgéaﬂﬂﬁ@ﬂ%%%hcléh ‘R@&h@%{/)ﬁsﬂléﬁ%mmm

(potassium bi s(trimethyfs
( poeralswiogi flagh SQltlmifl ﬁ@phwograpw Ysirdd mg)ackqd(&uB@rFlash silica gel

LE%O ﬁsu :ﬁahleoggnok?%gs%s %he at%ré%@?&a{é@ mn Mgg%lgse&r at

' sopropyl am
(3- :uirblmtpm@srub@nzm c acid), Me (rmethyl), MCN

it | H (.
{ ar bRt i SRR P bnc R AR S B M b a0
Elaantﬁmﬁﬁn;JdShpeli’a(ﬁg htij?b ,MHN&a WWct(aS\@ﬁg tltthined astCl?Clg solutions
() ri e sodal u cetate
pO(‘t ¥ H;S S%]@)??gl qF ')Hf\lfsg%e r(ehrqnaa ?f%‘ﬁfg] Hi2fiPg gl)for Bhe

( ph@ﬁwhah@m NePpm F&%ﬁb&gy@mm (ymrprzt Oppie m&&w fre@al &1,49.3
PS ynmer su i di ne)

(b el?%fqr Faibo. 12181%9 M%‘? pl?lﬁ%rrp&rtwa. Wdﬁﬁ@g%%@ﬁﬁrg?ﬁlylsﬂane
hex@fdoypr9 RS Hﬂ)%p%)ate %r (NMR %lbéﬁlt@\%r@ 8ded ad F@ded. When peak

(trifluoroacetic acid), lj]i)trl uor oacetic
anhipakipctics arqEpgricdt tﬁlafgﬂaweﬁg higyiatioms @re ysedii n(singlper d

chr

i QORAEE ADPED o (Raride B plon) WelorCa Bt 6 or i, aa
t hatdovide Oédeldblettﬂd Cbl(@plélﬁéO@rlplttSl Calipbréswptans,[when given, are

oA ARAEDE O i 2 1. scheme 1 45 o

200[04 443 Gﬁ@a]red:’@m {PS2A00W¢r0 FeLB8RIBd 0 arA TR G- 1R SPektiorietdr altat
oils or solids, and when given are reported in wave numbers (cm™). Mass spectra
reported are (+)-ES or APCI (+) LC/MS conducted by the Analytical Chemistry
Department of Anadys Pharmaceuticals, Inc. Elemental analyses were conducted by
the Atlantic Microlab, Inc. in Norcross, GA or by NuMega Resonance Labs, Inc. in
San Diego, CA. Melting points (mp) were determined on an open capillary apparatus,

and are uncorrected.
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e' XN p Et N1O NaH, DMA, 120C NN O 69% O O S neat,
180C, 20 min N1 \ R or Pyridine, 120C, 3 h 2N R =
wWOR00OE0001 , NHSO2Me OH 0 H2N, SP[ NHOJ \ N N O RCT/USR007/071826

aq. KOH, reflux, 12 h or 10-71 % DBU, pyridine, 16 h
OSOR OHN I\ V' N/ HCN? "NOR-=H Ow, I,
NHSO2Me [ 0149] The cyclic anhydride internedi ate,
whi ehafaie Q@seﬁ%ﬂgﬂﬁ%ﬂ%ﬂg@@g L&y er@ﬁ&f?ﬁ’yprocgﬁﬂesk}ﬁay ut111ze

condensed with a | mal onate iIn presence of
St riomy d9aweon @a@ﬁalaibbreg@mrun% PryMpP ﬂ?e2 dtr@tlwmrdpatnme Ac

sho t Q¥ e

SOt ra g T PR S e B

whi ((bhnZtyljnBlhiéH ¢yenkzyl 2kedhalh Boh étertfhuwsmd@n@lb Bpclfd &b-tert-butyl

(e.

o o bat Pl (o S Kot opsy ,

yr i dagiytenfinesoHer tmﬂuqmie)) dRU {lcxjcaﬁiabiégﬁe ived, Zupdeoviates D&’C

yon € o B P T e S o
200(0icho&ckh-MST DEAADATAIO Tak8iGarb FRALDIDIIA (diisopropylethylamine),
DMA (N,N-dimethylacetamide), DMAP (4-(N,N-dimethylamino)pyridine), DMF

(N, N-dimethylformamide), DMSO (dimethyl sulfoxide), EDC (1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride), Et (ethyl), EtOAc (ethyl
acetate), EtOH (ethanol), Et,O (diethyl ether), HATU (O-(7-azabenzotriazol-1-yl)-

1,1,3,3-tetramethyluronium hexafluorophosphate), HBTU (O-benzotriazol-1-yl-
N,N,N’,N’-tetramethyluronium hexafluorophosphate), HF (hydrogen fluoride), HOAc
(acetic acid), HOBT (1-hydroxybenzotriazole hydrate), HPLC (high pressure liquid
chromatography), /PrOH (isopropyl alcohol), IPA (isopropyl alcohol), KHMDS
(potassium bis(trimethylsilyl)amide), KN(TMS), (potassium
bis(trimethylsilyl)amide), KO'Bu (potassium tert-butoxide), KOH (potassium
hydroxide), LDA (lithium diisopropylamine), MCPBA (3-chloroperbenzoic acid), Me
(methyl), MeCN (acetonitrile), MeOH (methanol), MTBE (methyl fert-butyl ether),
NaCNBHj3; (sodium cyanoborohydride), NaH (sodium hydride), NaN(TMS), (sodium
bis(trimethylsilyl)amide), NaOAc (sodium acetate), NaOEt (sodium ethoxide), NIS
(N-iodosuccinimide), Phe (phenylalanine), PPTS (pyridinium p-toluenesulfonate), PS
(polymer supported), Py (pyridine), pyBOP (benzotriazol-1-
yloxy)tripyrrolidinophosphonium hexafluorophosphate), TEA (triethylamine), TFA
(trifluoroacetic acid), TFAA (trifluoroacetic anhydride), THF (tetrahydrofuran), TLC
(thin layer chromatography), Tol (toluoyl), Val (valine), and the like.

[0148] Scheme 1 provides a general procedure that was used to prepare 3-(1,1-
dioxobenzo[ 1,2,4]thiadiazine)-pyrrolo[1,2-b]pyridazin-2-one compounds of Formula
L

Scheme 1

45



1. NaH, DMF Rx-C(O-R R\(OR 2. NH2Cl, Et20 RL OR

NaCNBH3 R <\ OR N 11 or NIl MOH reflux NHO
WORGCHS00MTBE NH2 0 R2 .NH O Aliquat(r) 336 0 EXT/US2007/071826

hydrolysis R\ OH CIACl W--?-O ,NH 0 K2CO3, H20

N,NNL,OR2 R2 [0151] Conmercially avail able

pyrrol e-2-carboxylic acid esters (alternatively, the

connercially;availabl@ acid can beypretected as a

sui tabl e es usi J&thggrd net hodk for ester

formati caf be.EEénLnaLed.u%@ﬁ/gﬁgﬁﬁghloroanine to

yield th hyékaZ|Ne4DmAeQwed|a tese entities can

be N-al kyl at'ed by reacwi“ng t hem wi al dehydes or

ket ones, wher¢ R'" and R are G -C5 4dl kyl, C3-C8
cycloalkyl, <Ct-C5 al kyl ene( C3- C8-Ctycl oal kyl), -Cl1-C5
al kyl ene(aryl), -Cl1-C5 al kyl ene(het rocypbyl), aryl,
or heterocyclyl, or R can SngHT‘Qd e th kRorm a
3- to 8-nmenbered ring, and1aOr re u0|n§b% such as

sodi um cyanobor ohydri dep,ReDiRteet i pn Of N esters

fol l owed by cyclization using phosgenes of RRASGFLBSe
equi val ents gives the desired cyclic anhydride

i nternedi ates. [0152] Scheng 3 p@@qu%Qra prpcedure
S=0

that was used to prepare the 4- ykR=
butyl ) - 6-oxa-3 a, 4-di aza- i nfend- 5,[7- Wi
i nt ermedi ate. Schenme 3 N Br MOV CNBH3

CO2H F H Cs2C8, DMF H O ii) NaHL DMF N O ReH, refl ux
NH2 78% 84%58% O OO N p-/--- |Pd(Ph3P)4 oH Cl

Cl 11 NH O NH20Bn, CH2CI2 NH O , HHON_N O 40

86%
aqg. KOH, reflux, 12 h

or 10-71 %
DBU, pyridine, 16 h

\\ ’/

OH N~

ceand
E:L\ R = H, OMe, I, NHSO,Me

[0149] The cyclic anhydride intermediate, which can be obtained as described below,
can be condensed with a dialkylmalonate in the presence of a strong base, such as
sodium hydride, to yield the shown ester. The ester can be fused together with an
ortho-amino sulfonamide compound to form the amide, which can be cyclized in the
presence of a base (e.g., aq. KOH) to give the desired 3-(1,1-
dioxobenzo[1,2,4]thiadiazine)-pyrrolo[1,2-b]pyridazin-2-one compounds.
[0150] Scheme 2 provides a general procedure that can be used to prepare the cyclic
anhydride intermediates.

Scheme 2
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% 59% [ 0153] Pyrrol e-2-carboxylic acid can be

protected as an ester (e.g., allyl ester) using
wae@mndsnool net hods for ester formation. The ri nBCT/US2007/071826

nitrogen can be N-am nated using nonochloroamne to

yield the hydrazine internedi ate, which can be

N-al kyl ated with 47 WD 2007/ 150001 PCT/ US2007/071826

an al dehyde usi ng know net hods of redpcgicye ami nati on.

Deprotection of the ester followed by eyclization

usi ng phosgene qry.phssgene equi val enRSCEaR" be used to

gi ve Ri#Q desjredwH,C,EtL,0 R! NaCNBH Rl
4- ( 3- %@utﬂ—)—zﬁ—(ﬁ;& 36(\\ 2Ba-indene-5 7- 04@?5( R
[ nterms i ate. 1% henes) 4(g) ande@fivpr ovi dgy ©

gener al procedurgg al wer sed to prepare tRie
2- am no- 5- met hanesul onyl am no- benzenesul f onam de
i nternedi ate. Schene 4(a) HH N NHZ McSQ2CI OS H2,

Pd -C0O hygmyg.sdl NRL % FpAc/ ll—lz 4% 71% i)

Cl S2NCO, —46——C€~- CeIN N, 12
MHC, 105 CH N S N, 0 zKALOQ HyEt NOé\@JN % HZ2N

77% H [ 0155] Conmekei aI l'y availabl e 4-nitrogpiline can
betreated with sul fonyl chlorides, e.g.,

p;omq Wk RRYibIE R 08H 1Ayl @2 J@L%é\;tyﬁc L@ cQOK (R RRMI Ghe
sul fonam des. Reduction of the nitro group using
st afpampdcialbriptadhacihsande geotectd a8 6@?@@%&% Wgne standard
ani jhkHER, fom{eg %rmﬁ %@ﬁl B @ﬁlﬁl‘QteWuglng %hwhﬁﬁwrﬁlg@%lyﬁeld the

[ socyanat e fol al um numchloride to give
c 0 rli*}@l!%mq dmtergleﬂla@s difhﬁé@ enttitigs eanedy-alkglpfed Dy reacting them with

?&‘&1 Qlick of k&bAdY eli-agd %d%{@aﬁ‘@gr?s Eﬁlﬁnbn@g Q}flcch Flég/l -C-Cs

ic’ureas with a strong aci droc
ac| dylgie(asCq dyeloalii@si-Cel's alkylene(aryl), C1 C5 alkylene(heterocyclyl) aryl,

2- - ] I ] .

e e PR T PR SRR R 3 T gt e anye
02 Nrephyainghigong, Gi2INasT: édEluthNaaObé@lﬂydlideCerrot@ﬁo@ﬂhe &tdrh O

0 I_%oi?oweci b)) cy'gflzquoﬁ using I%Obégnel:\l or p%%sg,%%e equlvall\el;nfss gives the desired

cyclic anhydride intermediates.

[0152] Scheme 3 provides a procedure that was used to prepare the 4-(3-methyl-

butyl)-6-oxa-3a,4-diaza-indene-5,7-dione intermediate.

Scheme 3

(o]

K,

@COH B I\ o= INHCI TN o~ NaCNBH;
N 2" Cs,CO4 DMF N o iy NaH, DMF N 5 MeOH, reflux
78% 84 % e 58%

B i
WO paen o a0
NH O NH,0Bn, CH,Cl, N O T N\N&O

K,CO3, Ho,0
40°C
Wj 86% Wj 59% 5\
[0153] Pyrrole-2-carboxylic acid can be protected as an ester (e.g., allyl ester) using

standard methods for ester formation. The ring nitrogen can be N-aminated using

monochloroamine to yield the hydrazine intermediate, which can be N-alkylated with
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O2N' O+ z EEN0O2 O~'_ N~ 0 130 CHNO H2ZNa H z
McSO2CI 0"0 H HZNS~ N pyridine O ACN H2N [0156] In a
wpe@feswed route, comrercially avail abl e 4-ni tPOEOB100TIE71826

can be treated with sulfonyl chlorides, e.g.,

met hanesul fonyl chloride, to obtain the correspondi ng

48 WD 2007/150001 PCT/ US2007/071826 sul f onam des.

Re déh%ldle‘ﬂ?de‘lfsnfg%o&'rﬁé’tl‘fbdg BPﬂé@udﬁ% NinghaN qj’cﬁ%t&%ﬁjbf thOE&er
fords correspondi ng anilines, which can

t r efptlededdi st dyciztion @ssmg Ithopgene plsrdwwna@@l‘faéﬁnrsmm be uggy to give

al hlori-A81- t 561

1 %?%%&1(2 gﬁﬁ; Bﬁ&%ﬂg 'fc 3@% -k ifRRAQB YL fihe intermediate.

ben i

or cRge ) S?hé*%l&?t@%%%“@?% ?E.ﬁé@%s et R U e

t hethel @<irigd5 mednmﬁolf@lymiﬁ@hwzmld&nm@zetn@fmldfat@n am de

internedi ates along with s fythe hydrol yzed

2,5-di am nobenzenesulfonamgé%iﬁl ch can be convertHed
back by t Nt th sul yl chlorides, e.qg., N/
met hanes onylm de s aLnALBi&eCSd,%i red@ &0
2- am Ré‘ 5-"sul f onyildaeri NN~ benzenes uddomennioge  HaN

i ntermedi ates. [#%7] Scheme 5 provi dé$ a procedure

that can be used to prepare the 2-am no-5-
met hoxy- b elggn@osgtlﬂfconarg de internediate. Schege 5 34

CSl, EtNORaQ:110 O OME's40 GIHN S,QMa, B0% a
HZNS O OVe—H2N-2) Al C3, | N@E O+HNrer—* qt
C [0158] Conmlweci al | yoa abl e 4- rret4‘q'%§xyan| [ HoMe can

be treat ed wi'th chl or osul fonyl | socyanat e fol |l owed by

?l- U fﬁi %Qll%llalgw %)V)'glﬁ ‘tg %%Hﬁtoglglagegcra%ﬁs grga?te wgh sulfonyl chlorides,
6- begzabthardsdonhi AhrRAg) tB Dlgraﬁmﬁ‘e cdeREIIntElg MifdnRBidey Cddection

urea wWth a strong aci d (e.g., sulfuric acid) gives

t heofdkespifre gropp aﬁvaﬁa@aWéOﬁM9nsaéWzdéﬁWW@anla émhnes which

i Nt &f KR e AL Ewith Qﬂlét%lault%ﬁﬂqm%yﬁlafy NGRS yRIRFiRER EHGRde to give
that can be used prepare the 2-anino-5-
the corresponding 1,1- leXO 1,4-dihydro-2H-115-benzo[ 1,2,4]thiadiazin-3-ones.
Opening of the cyclic ureas with a strong acid (e.g., hydrochloric acid) gives the

desired 2-amino-5-sulfonylamino-benzenesulfonamide intermediates.

Scheme 4(b)
H H
NHz  MeSO,CI N.¢ Hy, Pd-C N\sﬁ
O// ~0 - O// o
O,N pyridine  O,N THF HoN
ACN
i) CSl, 20 °C 0P Ho o _0 H QP
) . i N. H,S0 g N/ -8’ NH
ii) AICl3, 110°C j\ jg/o//s\\o 250, HoN j@ Sip s MM j@ 2
_— o
EtNO, o] H 130°C HoN H,N
0.0 H
MeSO,CI g N,/
HaN e
pyridine o}
ACN HN

[0156] In a preferred route, commercially available 4-nitroaniline can be treated with

sulfonyl chlorides, e.g., methanesulfonyl chloride, to obtain the corresponding
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i odo- benzenesul f onam de i nternediate. Schene 6 0 0 0 O

I HNSNSHNSIz~21 , CHO3 21 H2N reflux H2N
wQ a0 nmrer ci al |y avail abl e PCT/US2007/071826

2- am no-benzensul f onam de can be treated with N

i odosuccinimde to give the desired

2-am no-5-i odo- benzenesul fonam de internediate. 49 WO

20047000 %@Iﬂ&l@% 0Pt QKI%E’g%ilp dsBE Gehhaane E‘&i@iﬁloﬁs affords the

provides an alternative general procedure that was
US e@rqe@popd]@g apibines, which can be treated with chlorosulfonyl isocyanate followed

t%( a'hug I RXQRREOL a%ée it} {g&%e%gd Fnlgqe]])—dlg%cr Q'd‘ﬁ{yi'} ozﬁﬁljlg@’ r
one conp C
R(Htenkb [Q2, 4Hihi§'d1221ﬁ(3 onSs. FUpeanygrdf tthem@chd—iﬁédts With:arstrod@aride.g.,
N OH.0.H2 gngf ?0 N Z% %EB i di ne,

o0l iy e i NPy e genehingdSy

R2 imtefaGEHA dRng with some of the hydrolyzed 2,5- dlamlnobenzenesulfonamlde,
which can be converted back by treatment with sulfonyl chlorides, e.g.,
methanesulfonyl chloride, to obtain the desired 2-amino-5-sulfonylamino-
benzenesulfonamide intermediates.
[0157] Scheme 5 provides a procedure that can be used to prepare the 2-amino-5-

methoxy-benzenesulfonamide intermediate.

Scheme 5
1) CSI, EtNO, O, .0 o o0
N "
©/°Me -40°C oS OMe  50% ag. HpSOs 1, \ S©/0Me
PN T
HeN 2)AIC;, ENO,  O7 N 130°C HoN
110°C

[0158] Commercially available 4-methoxyaniline can be treated with chlorosulfonyl
isocyanate followed by aluminum chloride to give the corresponding 7-methoxy-1,1-
dioxo-1,4-dihydro-2H-12.%-benzo[1,2,4]thiadiazin-3-one. Opening of the cyclic urea
with a strong acid (e.g., sulfuric acid) gives the desired 2-amino-5-methoxy-

benzenesulfonamide intermediate.

[0159] Scheme 6 provides a procedure that can be used to prepare the 2-amino-5-

1i0do-benzenesulfonamide intermediate.

Scheme 6
?\\s”o NIS ?‘\s”o |
HoN _ o HoN
CHCl,
HoN reflux HoN

[0160] Commercially available 2-amino-benzensulfonamide can be treated with N-
iodosuccinimide to give the desired 2-amino-5-iodo-benzenesulfonamide

intermediate.
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WO 2ansosy| i ¢ aci d ester internedi ates can be PUBESR007/071826
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Boc O - 78C to 25C Boc ONBOEe O ~~Br F F - ~-b aq.
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% R
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120°C, 16 h
Q, 0 .
OH N
Rl N N R'=6-F, 6-CN
Qt/N H R? = CH,CH,iPr
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R2

[0162] The 1-substituted 4-hydroxy-2-oxo-1,2-dihydro-pyrrolo[1,2-b]pyridazine-3-
carboxylic acid ester intermediates can be fused together neat or in a suitable solvent
(e.g., pyridine) with optionally substituted ortho-amino sulfonamide compounds to
form the corresponding amides. The amide intermediates can be cyclized (without
prior isolation) in the presence of a base (e.g., DBU) to give the desired 3-(1,1-
dioxobenzo[1,2,4]thiadiazine)-pyrrolo[1,2-b]pyridazin-2-one compounds.

[0163] Scheme 8 provides a general procedure that can be used to prepare 1-
substituted 6-fluoro-4-hydroxy-2-oxo-1,2-dihydro-pyrrolo[1,2-b]pyridazine-3-
carboxylic acid ethyl ester intermediates.

Scheme 8
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(e.g., BEEm et to gi Veythe desired ¢ Yo~
1- subst Ne¢tBEel 6- fl.uor - 4- hydr ox$- 2- oxo- N

1, 2- di hygges pyr o6 1, 2- b] pyr i dazi.ne- 3- B2 'THR@ aci d
et hyl ester internediates. [011650]3 Schenme ® ovi des a

general procedure that can be used to prepare 1-
substituted
6- cyano- dsdrydr OXYy - o2t di hydr o-pyrrol o[ 1, 2-b] pyri
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[0164] Commercially available 4-oxo-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl

ester 2-methyl ester can be treated with a fluorinating agent, such as DAST, to afford
the corresponding difluoro intermediates. Hydrolysis of the ester gives the acid,
which can then be transformed into a suitable ester (such as an allyl ester) using
standard conditions. Removal of the protecting group under standard conditions gives
the free amine. Subsequent oxidation with an oxidizing agent (e.g., manganese
dioxide) leads to the corresponding pyrrole intermediate. N-Amination with
monochloramine affords the hydrazine intermediate, which can be N-alkylated by
treatment with aldehydes or ketones, where R* and R™ are C;-Cs alkyl, C3-Cg
cycloalkyl, -C;-Cs alkylene(Cs-Csg cycloalkyl), -C;-Cs alkylene(aryl), -C;-Cs
alkylene(heterocyclyl), aryl, or heterocyclyl, or R¥ can combine with R to form a 3-
to 8-membered ring, and a reducing agent, such as sodium cyanoborohydride.
Acylation of the nitrogen with a malonyl chlorides (e.g., methyl malonyl chloride)

gives the corresponding hydrazides, which can be cyclized in the presence of a base
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[0166] A 1H-pyrrole-2-carboxylic acid ester, such as a methyl ester, can be treated
with chlorosulfonyl isocyanate (CSI) followed by N, N-dimethylformamide to
introduce the cyano moiety. N-Amination with monochloramine affords the
hydrazine intermediates, which can be N-alkylated by treatment with aldehydes or
ketones, where R* and R™ are C;-Cs alkyl, C3-Cs cycloalkyl, -C1-Cs alkylene(Cs-Cs
cycloalkyl), -C;-Cs alkylene(aryl), -C;-Cs alkylene(heterocyclyl), aryl, or
heterocyclyl, or R¥ can combine with R* to form a 3- to 8-membered ring, and a
reducing agent, such as sodium cyanoborohydride. Acylation of the nitrogen with a
malonyl chloride monoester (such as methyl malonyl chloride) gives the
corresponding hydrazides, which can be cyclized in the presence of a base (e.g.,
sodium ethoxide) to give the desired 1-substituted 6-cyano-4-hydroxy-2-oxo-1,2-
dihydro-pyrrolo[1,2-b]pyridazine-3-carboxylic acid ethyl ester intermediates.
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1-substituted-I-am no-1H pyrrol e-2-carboxylic acid

esters (e.g., nethyl esters), which can be prepared

as described in schenes 2, 3, 8, and 9, can be coupl ed

Wi t f()l | Ahdit %%QH@sta%%lt%Etm Sécéﬂ%c@dﬁg Riat Qgs used to prepare

cou I|ng condi tions, such
cor élsbéwmhﬁ:gnﬁh%éhltadwmmraloas2 bMé@rmhpnwommes@ of
ent(ﬁ I&p W th a base (e.g., sodium ethoxide) gives
eS|red 3-(1, 1- dloxobenzo[l 2, 4] t hi adi azi ne)
pyrrolo[1, 2-b] pyridazi n- 2- éhbgmnﬂbounds of Formula |
[0169] $chene 11 provijdes a general procedure thatocan
[ o_Prepare 7-“” R

be
subs‘(& ut%%i 1, 1- dm“;q hydr—e——]:kG
- benzo[\dy 2, 4] t hiva e - acebf¢ aC|d
i nternetli ates. Scheme 11 53 WD 2007/ 18

PCT/ US2007/ 071826 Ol 0 1.) SOCI 2, DWF O
(NH4) 2CGs, CusO4 0 0 4G S~ N2 reflux, 4hH2NS~N02

ya~ S N2 Cl 2.) NH4 'Cl Gomve ag. NHAOH H2N

120 CV¥PN _ 00.01~Q H] P H2 (R'atim) H2N NH2 McSO2CI

H N, Sedk S OS2 H pyr i diRAe CHAENPrHAEH)B0, 45-Bn;00CH4-F-Bn
H O- QuoScN, H N JH2N 00 8% ad®’ = Ns#9,0e,NBe9P.0e O O

DVA- Et 20 (1:1) HNgi00 C HO N 0-2%=N.0H R = Me, Et RO O

[0170] Conmercially avail able

2-chl oro-5-nitro-benzenesul fonic acid can be treated
[0168] The 1-substituted-1-amino-1H-pyrrole-2-carboxylic acid esters (e.g., methyl

esters), which can be prepared as described in schemes 2, 3, 8, and 9, can be coupled
with acid intermediates using standard peptide coupling conditions, such as DCC, to
afford the corresponding amide intermediates. Treatment of these entities with a base
(e.g., sodium ethoxide) gives the desired 3-(1,1-dioxobenzo[1,2,4]thiadiazine)-
pyrrolo[1,2-b]pyridazin-2-one compounds of Formula 1.

[0169] Scheme 11 provides a general procedure that can be used to prepare 7-
substituted-1,1-dioxo-1,4-dihydro-11%-benzo[1,2,4]thiadiazin-3-yl-acetic acid
intermediates.

Scheme 11
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with thionyl chloride to give the sulfonylchloride,
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react ed m#mdiEt chl sulfonic acid to afford the
correspondi ng sul fonylchloride. Treatnent with a
saturated solution of anmonia in methanol affords the
desitidy Gdmen@eigly ordatle Pichlow-5-hgndenzseduffomandidiean be treated
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2, Sanknenia tw:ffz»@@e mﬂﬁmhrhmln amrdedlam émereldmadee:an b4 digydaced with

2007/ 150?\8 [ US2007/ 07182 13 0.,0 #Nr{z.oh
“H TFpnEm r?’& P perpagrate i he
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(bt i BGOL TR A P it By i D g with o
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to displ.ace the chI QrQ nmmi ety, Hydr oglenati on under
st afdsramide s HatigR of feg- qgénqjgl@@tyt\@th malonyl chlorides, e.g., ethyl 3-

chloro-3-oxo-propionate, gives the corresponding amide, which can simultaneously

be cyclized to the thiadiazine-dioxide and hydrolyzed to the desired acid intermediate.

[0171] Scheme 12 provides an alternative procedure that can be used to prepare the 2-
chloro-5-nitro-benzenesulfonamide intermediate.

Scheme 12

o .0 .
NO s’ 0. 0 NHj (sat.) in o 0
Q 2 ¢ OH cVSQ/NOZ MeOH HZN/SQ/NOZ
Cl 120°C cl Cl

[0172] Commercially available 1-chloro-4-nitro-benzene can be reacted with

chlorosulfonic acid to afford the corresponding sulfonylchloride. Treatment with a
saturated solution of ammonia in methanol affords the desired the 2-chloro-5-nitro-

benzenesulfonamide intermediate.

[0173] Scheme 13 provides an alternative procedure that can be used to prepare the

2,5-diamino-benzenesulfonamide intermediate.
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[0176] The commercially available sodium salt of 2-amino-5-nitro-benzenesulfonic
acid can be converted to the corresponding sulfonyl chloride with phosphoryl chloride
in the presence of a suitable co-solvent, such as sulfolane. Treatment with ammonia,
e.g., ammonia solution in methanol or ammonia gas, affords the desired 2-amino-5-

nitro-benzenesulfonamide intermediate.

[0177] Scheme 15 provides an alternative procedure that can be used to prepare the 2-

amino-5-nitro-benzenesulfonamide intermediate.

Scheme 15
%P o, POCH () 0, 0
HO/ D/ 2 120 C o O _ HZN/ IjNOZ
HoN 2.) NHs (g) HoN

[0178] Commercially available 2-amino-5-nitro-benzenesulfonic acid can be
converted to the corresponding sulfonyl chloride with phosphoryl chloride in the

presence of a suitable co-solvent, such as sulfolane. Treatment with ammonia, e.g.,
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WO awrhsmeesul f onyl am no - benzenesul f onam de ( prBEEUS0EE71826
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mal onam ¢ acid et’hyl ester internediate. [0181] Schene
17 pniveitgezenesulfernaridd ingrivebder e t hat can be used to
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2 LIS SRR R o i T
Me, lnEtmmtelOO CHOH X =0OR F, or 1~-0 RO 0 [0182]
Acyl ation of 2-am no-5-iodq.p gﬂﬁ%nesul fonam de with a

mal onyl halide nonoester, et hyl

3- chl or o- 3- oxoy,propj,onate, of ﬁth a di QU&I mdl onat e,
such as di et Hyl honat € Et t thé"z"@OOfﬁﬁ ng
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internedi ate. [0183] Schene 18 provide E & gener al
procedure that can be used to prepar g 3 (1, 1

-di oxobenzo [ 1, 2,4]thiadiazine)-pyrrolo |
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malonate, to afford the desired N-(4-methanesulfonylamino-2-sulfamoyl-phenyl)-

malonamic acid ethyl ester intermediate.

[0181] Scheme 17 provides a general procedure that can be used to prepare the (7-

iodo-1,1-dioxo-1,4-dihydro-1 25-benzo[1,2,4]thiadiazin-3 -yl)-acetic acid intermediate.

Scheme 17
o o 0. 0
0.0 g | 0P
HZN/S:©/| ROMX HoN j@/ 8% aq. NaOH o N/Sjj'
HoN R = Me, Et HN 100 °C HO)K/L N
X=0R, F,orCl o
RO™ SO

[0182] Acylation of 2-amino-5-iodo-benzenesulfonamide with a malonyl halide
monoester, such as ethyl 3-chloro-3-oxo-propionate, or with a dialkyl malonate, such
as diethyl malonate, affords the corresponding amide, which can simultaneously be

cyclized to the thiadiazine-dioxide and hydrolyzed to the desired acid intermediate.

[0183] Scheme 18 provides a general procedure that can be used to prepare the 3-
(1,1-dioxobenzo[1,2,4Jthiadiazine)-pyrrolo[1,2-b]pyridazin-2-one compounds of
Formula I from the corresponding iodo precursors.

Scheme 18
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[0185] Scheme 19 provides a general procedure that can be used to prepare the 3-
(1,1-dioxobenzo[1,2,4]thiadiazine)-pyrrolo[1,2-b]pyridazin-2-one compounds of
Formula I from the corresponding iodo precursors.

Scheme 19
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[0186] Optionally substituted 4-hydroxy-3-(7-iodo-1,1-dioxo-1 ,4—dihydr0—1k6—

benzo[1,2,4]thiadiazin-3-yl)-pyrrolo[1,2-b]pyridazin-2-ones can be treated with
stannanes, such as the unsaturated cyclic sulfone shown above, in a Stille-type
palladium-catalyzed reaction to afford the unsaturated intermediates shown.
Reduction of the alkene using standard hydrogenation conditions affords the desired
3-(1,1-dioxobenzo[1,2,4]thiadiazine)-pyrrolo[1,2-b]pyridazin-2-one compounds of

Formula 1.
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stannanes, such as the unsaturated cyclic sulfone
shown above, in a Stille-type palladiumcatalyzed

wWo zaetsoom t o af ford the unsaturated interned aP@BUS2007/071826

shown. Reduction of the al kene using standard

hydr ogenati on conditions affords the desired 3 -(1, 1
- di oxobenzo [ 1,2,4]thiadiazine)-p yrrolo [ 1,2

- b] @ §7194Rzdds 2 r@ﬁ@es QQ@cegﬁre tlﬁl@Eé[Me%séd toéb?epwg&(l 1-
2007/ 0001 P /' US20077 071 [0187] Schene

pr oddpmnza? lgelheazan)- pmr@béleﬁjbhmlmtn-%aw dpenpguiedy of bormula 1.
prepare 3-(1, 1-

di oxobenzol 1, 4]th|a2|n) pyrré%éfI‘Z b] pyri dazi n- 2- one
conpounds of Fornuffa 1. Scheme 200, 0 0"0 O S NHSO02Me
e"|N+NOEt0@§‘H> NaH, THE>Q > G9Qeifoove N H
N O [0188] The anhydrl d

( 7- met hanesul f onyl n1no 1, 15i oxo- &, 4= di hydro- 12

6- benzo[ 1, 4]th|azgn 3-yl)-acetic acid ethyl ester

i nternedi ate ca condepsed in the presence of a
base (e.qg., sodiun1hydridFNaW6H®ield the desired 3
-(1, 1 dioxobenzo [ 1,4 {thiazin)-pyrrolo [ 1,2-b

] pyri dazi n-2 -one conpound. [0189] Schenme 21 provides
a procedure that can be & to B :%@re the (7-

nmet hanesul f onyl am no- H1| 0 1 4-di hydro- 12

6- benzo[ 1, 4] t hi azi c acid ethyl ester

i nternmedi ate. Sch 2 €I~ ~OEt O OO02N, S

NH2- NHZH20 O2N SH Et 3N R°S MeSO2Cl N DOH, A NH2 THE H
COQ2Et CH2Cl 2

[0188] The cyclic anhydride and (7-methanesulfonylamino-1,1-dioxo-1,4-dihydro-
11°-benzo[1,4]thiazin-3-yl)-acetic acid ethyl ester intermediate can be condensed in
the presence of a base (e.g., sodium hydride) to yield the desired 3-(1,1-
dioxobenzo[ 1,4]thiazin)-pyrrolo[1,2-b]pyridazin-2-one compound.

[0189] Scheme 21 provides a procedure that can be used to prepare the (7-
methanesulfonylamino-1,1-dioxo-1,4-dihydro-1 18-benzo[1,4]thiazin-3 -yD)-acetic acid

ethyl ester intermediate.

Scheme 21
OEt
oy
o o 4 s
OZN\C[S> NH,-NHH,0 O2N SH EtsN \@ j\ MeSO,Cl
p - . e
@ N
N NH THF CHLCI
EtOH, A ) N o Crech
snanel [ R=NO2
EOH A L,
- 2
Fl\i S F‘{ O\\ PY
s i MCPBA N s |
©0 T e 0O CO,E
N CH2C|2 N
R COEt )
@OChQDMAP[:R=H 'WNCWCb[:R=BOC
CH,Cly R =BOC 1:1 R=H
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Sn(I1)C L R=NX EOH AR=N_2 RRO ONS MPBA

NN S OO O NCHC2 NCOREt R CO2Et R (BOC) 20, DVAP L
W13 CH2Cl 2 p R = BOC CH2CI 2 R = BOC 1: 1PR/ESH0BE 1826

WO 2007/ 150001 PCT/ US2007/071826 [0190] Conmercially

avai |l abl e 6-ni trobenzot hi azole can be treated with

hydrazine to obtain the 2-am no-5-nitro-benzenethio

whi ﬁ)li]9(ﬁ %MQ&WWAH&% 5’%1‘[1"0@@1{‘25@19&2% E&h be treated with hydrazme to

chl oroacet oacetate to give t

( 7-otitain he AHanpiaer2 gfitlo laqntzmeﬁlz@lnwlaclwa)n-sa@éqme@ﬂﬁbfr tﬁa@@dwwth

est 1€

B b el

Su b@@quﬁeducngamftth@mtrmmhp trethb amsw| gf@myekn bhiageinpleshediy

be [ e u

Pr Oliégcg%ln gvgthqg I@S@RIII% tS?lggegﬁé?P \%g?tho%gmﬁl &étﬁﬂbﬁ%oq&l chloride can

pr obeactd tmgabgmouhp c&mborﬂmgauﬁmangdm Wpoteaion bébak hiteyed with a

by u for e m no

gr o%lbt%bqglﬁ?i ‘Eﬁ ?P‘épesué ﬁs ao %383’6 a%hl%‘%d §YEE}P$ Hptdgrd

OXI dlethodsdor Iﬁa@amtg aﬁ&ncggroum%ulﬁdb @h be okiiRed iifn@itable

ct th
e ordPe SRR G Paah cave Lem B8 o FRG S ioaior ug
( 7-aniigb g@nwushﬁgaﬂﬂhcamceﬁb acidlcaflibeXiSed ko 4ff6Hd hh&bre@nehl(@
- benzol t hi azi n- 3- -acetic acj

i ntl@?th%ﬁla éylangll] d@é?réﬁ‘ed@zir%%vl?eaéﬁlé@ié%g%gl}aceﬁc acid

Pr oGRAULE: ihfaghedGAN be used to prepare 7-
subst’i tuted-1, 1- di oxo- 1, 4-di hydr o- 1k6

- beﬁﬁ@i] %cﬁérﬁé‘iﬁ?rbﬁd% a)//éenéi%ﬁﬂrbé‘edﬁ%'ﬂgat ca{nrﬂe‘%fs&ﬁ@' ?é(%%l% 7-

Schene
HO ubghit@edq1 H- c[l@(_pglgé} d}hydipdj%y—bmgoblf, ]thha@m 3 yl acetlc acid
7- s {ed-1, 1-di oxo-1, 4-di hydro-12
6- bl%ﬁl’;o C{Ié%éﬁ t hi azi n-
Scheme 22
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[0192] Hydrolysis of the 7—substituted—1,1—dioxo—l,4—dihydr0—1k6—benzo[1,4]thiazin—
3-yl-acetic acid ester can be accomplished using standard conditions (e.g., lithium
hydroxide) to afford the desired (7-methanesulfonylamino-1,1-dioxo-1,4-dihydro-12.°-
benzo[1,4]thiazin-3-yl)-acetic acid intermediate.

[0193] Scheme 23 provides a general procedure that can be used to prepare 7-(N-
methyl)-substituted-1,1-dioxo-1,4-dihydro-1 25-benzo[1,4]thiazin-3 -yl-acetic acid
intermediate.

Scheme 23
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3-yl-acetic acid ester can be acconplished using

standard conditions (e.g., lithium hydroxide) to
w@edoonshoohe desired (7-nethanesul fonyl am no- 1PCTUS2007/071826

-di oxo- 1, 4-di hydro- | k 6-

benzo[ 1, 4] thi azin-3-yl)-acetic acid internediate.

[0193] Schene 23 provides a general procedure that can

be used to prepare 7- (N nethyI)Nﬁqgﬁtltuted-\

1, 1 NHp
-bemqthmmmm 3%@&.% aiFg°ci d@@.@at%

Schene 23 59 WO 2007/150001 PCT/ US2007/071826 NH
MSOCI HNaH, Ml S22z NSNS NPyridine NO THF,

0 C,N.a@,-ho HRNNH2H2O 1. Boc20, 0% Et()—l 50
C, é Esomsoocogsm s THE 0 ? Q%“p%éﬂ 8<%k FL\S/

2. %g 06> oEt%N—TZHELQ\ , i %
1 S aN, % H2EPMe H [ 01D 4FPEBo MTeMeCgi ‘
avallabﬂégglM

an1nobenzoth|azole canPpé treated w tBhr a
sul foRy™ chloride, such as nethanesul fonyl chloride,
to obtei n the corresponding sul fonam des. Reaction

with methyl iodide, in the presence of a base, gives

t he cgggespondlng yl- sul fonam de. Reaction with
hydraztre~hydr \an ubsequent treatment with
neth?P“@ﬂTorG@ce odretate affords the corresponding

4H benzo[ 1, 4]thiazin-3-yl)- acetic acid methyl ester.
Pr of0ee4]i @mradrcibieaviallitge @-iainirﬂgﬁﬁotﬂiafzdﬂle darshil theakel Gvith a sulfonyl

oﬂ@qcrhlﬁ nsgl(ﬂé%d'g? Eﬁnﬁéﬁﬁggsch%gs t@elﬂ?eﬁ%ﬂegﬁpﬁgg Sulte namldes.

g I OR@StionREh muthll id@idE almthb @re@eﬂc@l blﬁﬁbsél |0 th cBHbdpaRdify V-
OX|d|2|ng reagent_ (e, gi ve the sul fone.

Fi n@ethy! suff w%qleysﬂeéct&n "flﬂi‘élyé%a?’é‘? h&%rﬁte RS SbpRIUEHS Sieptagnt with

[7- methyl chloroacetoacetate affords the corresponding 4H-benzo[1,4]thiazin-3-yl)-
acetic acid methyl ester. Protection of the ring nitrogen with a suitable protecting
group such as a Boc group can be achieved by using standard methods for protecting
amino groups. The sulfide can be oxidized using a suitable oxidizing reagent (e.g.,
MCPBA) to give the sulfone. Finally, hydrolysis of the ester affords the desired [7-
(methanesulfonyl-methyl-amino)-1,1-dioxo-1,4-dihydro-12°-benzo[ 1,4 ]thiazin-3-yl]-
acetic acid intermediate.

[0195] Example 1: 3-(1, 1—Di0x0—1,4—dihydr0—1k6—benzo[1,2,4]thiadiazin—3 -yl)-4-
hydroxy-1-(3-methyl-butyl)-pyrrolo[1,2-b]pyridazin-2-one

\\ //

BSNe
‘k”

py

a) 1 H-Pyrrole-2-carboxylic acid allyl ester

I\ o

N
H O
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(et hanesul f onyl - met hyl - am no) - 1, 1- di oxo-1, 4-di hydro-1
2.6-benzo [ 1,4]thiazin-3 -yl]- acetic acid

WO paognsmeoi at e. [ 0195] Exanpl e 1: PCT/US2007/071826
3-(1, 1- D oxo-1, 4-di hydro-12 6-benzo[
1, 2, 4] thi adi azi n-3-yl)-4- hydroxy-1-(3
-nethyl butyl)-pyrrolo [ 1,2-b ]pyridazin 2-one 0~ 0

Ml%mo%lbhuu@mo{\'ﬂﬁp rb- zld#ﬂaxg[coicﬁr Q%ﬁipﬁfﬁydly i NBg d
al | y ester 2007/ 150001 PCT/US2007/ 071826

[ 01@61]eth1760rala§@¢edﬁ® mL) af251 @Wﬂdwd@eﬁu@@m@m {48 adtd mmol)
(1. 1) 14

55 %d\%ggllo;}%ﬂgg (%:3648 flillllfi’l\rlll Slc%la mg{ tntu fgpf@ lgeTl%SrQac'[qm% mture
andwar thepted b&ﬁtbmﬁtdelte(dllq@@usr&mmm@um qlﬂmlld¢ sewiébnsinil dicy! étber (20

16 o) THE JERSLLO0ILEHULE notRR bl BN Il Al

agque o i UTn Chl ion
( 20ethem(3 x 1Thenll).aVier cs)mkmred osg@p@ ﬂatersdvamdnetdhﬂe/elamu@eumn sulfate,

| ayﬁ%e?%dvﬁggﬂﬁceﬂtéaﬁec{)zp d/ s ttQ flgglr tl§ey%¢eec{e ed éogodg\c/te ?)9 pyrrole-2-
nag@??jxylm aS:lrL]d d1t &,(tjer (g b ng mﬁéﬁhn@n g’6%)ﬁﬂ&)’ﬁs ra@fbﬂ(d)lv bil, Wi das
to afford the crude desire oduct rcol e
car BE%i ¢ }q%nfa%ﬁtap Hhgpt Iémur@{fat@n Hlf ﬁﬁws) 54.77
yi edig) H?SS B el QW Oilh.4 Hahichy yas), SUJ@QﬂH'dEl mﬁem@}q& J2=1.6
ste hout further purification. 1H NVR (4

) 6.86 4lHzm), 5.96 (1H, m), 6.94 (2H, m), 9.2 (1H, bs).
( 1H n) %)?PSArHﬁ'o q?‘z‘ p]}q-roieoz %ﬂ%@%e dcid lil@le?celsg( 1H, dd, J1=

Hz) 6 26(1H m, 5 96(1H /, 8) 94027, 9. 2(1H, bs). b)
1- Am no- 1H pyrrol e- 2- carbmkyl c acid allyl ester UN
NH2 0 [0197] To a sol uti orNH;f O1H- pyrrol e- 2-car boxylic

I ter

N NOadata e REhah R 2riibosiiics tayhatea diaamlsol o &
hy|d4 9(_§jﬁlm0()]9n Mﬁd@rﬁt}@lfgﬂnmﬁﬂé Q(zogﬁm aBD§ 1’7@ ?gs afd@ecli dodbum Bydride
sol ution of nonachl or oan ne : : N
di € 8 gef-AeMMEH, 20 KT %\Hdgcwl% %ﬁmm%%a%mf (3 mL.
andy, l@ﬁﬂfho‘l)rlﬁ ate8el etM‘ért(@ 2 WMS At@d A6 WRLMdSTOSDH hl‘}tmhen treated
bi car bonate solution (50 nL) and water (25 nL

| ay®itsafiigpted a@isaysao e mrcaronae sefeanS0 mey epd w?atgr (23 mL). The
ext LAGE G6ke\Wdabatd Sl agBl A€ TaybBvas cRBact@ilith JilByl cther (3 x 50

conbi ned organic |layers were dried over magnesi um
sul Wkt eThefcombred dreamiel layers mserdricd oser Magneaw sultags. it¢rod end

the o‘flEé'hqﬁteg %ﬁch%’to%%Pd%E crudté Mrgkppl%hto‘ﬁw—efn‘i’lh@—]&pyrrole—}
carboxylic acid allyl ester (0.90 g) as a yellow oil, which was used in the next step
without further purification. 'H NMR (400 MHz, CDCly) & 4.75 (2H, m), 5.28 (1H,
dd, J;=10.0 Hz, J>=1.2 Hz), 5.40 (1H, dd, J; =17.2 Hz, J>= 1.6 Hz), 6.03-5.90
(2H, m), 6.87 (1H, dd, J; =4.0 Hz, J> = 1.6 Hz), 6.97 (1H, t, /=2.0 Hz).
[0198] Alternatively, 1-amino-1H-pyrrole-2-carboxylic acid allyl ester can be
prepared as follows:
1 H-Pyrrole-2-carboxylic acid allyl ester (Example 1a, 11.73 g, 78.12 mmol) was
dissolved in in methyl tert-butyl ether (150 mL) and a solution of sodium hydroxide
(37 g, 925 mmol) in water (150 mL) was added. Solid ammonium chloride (25.1 g,
469 mmol), trioctylmethylammonium chloride (“Aliquat® 336, 1 mL) and 28%
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carboxylic acid allyl ester (0.90 g) as a yellow oil,

whi ch was used in the next step wthout further
weorfisoat i on. 1H NVR (400 MHz, CDCl3) 6 4.75 RQHUS29p7/071826

5.28 (1H,

dd, J1=10. OHz, J2=1. 2Hz), 5. 40( 1H, dd, J1=17. 2Hz, J2=1. 6Hz) ,

6. 03-5.90

(2 "!m%llou@ aﬁlmmngﬁiyd‘ll&ufe Bldfiod %TOJm]@)"\lQre BdRd toldre Brpﬂas% R,

Alternative
1 aﬁilch@vmpmpwrr@n@az léﬁg Hspyauls ibteaghcioditigh (Yhlaex e 25 Gmb) was

be slwlggaae%%véi ailg'rp olé 8}'\@5 m%%lﬂddthn%%ﬁlfpﬁfog%yéﬂ the @ocfén%f the

ally ster 11.73
di stitive (ﬂlrneml drmgae it stirarg fob Ub Ylat 2% ?ferml(tnao)vaﬂp)buram thta

| Ln..
et LG ouB e g T DALY, tofoh o B s ol tayer
( 25wds vggshedd6ith amadtion off sadiah YHiowetfhty [ dngromwvaror @H0 orli) el the
"Al i 336", 1 8% 07/ 150001
T ERob A 071 898 oL AL i CReMT ISchaT B e
( SO0varr) tovgford el dedted protiine, Ibarpinas Hepyiiokt 2icaboxylinaked allyl ester

Vi g rri 15% aqueaus bl each sol ution
ﬁlog ?‘(ggi ?%Ef X@Q) as?lbé‘?(/{\l”i/mgdded over a period of
45 m n \g) a-(aadithyil-ettyfadiing! 1 Up@Rv1hicEBotyile a6idlalyl cotbr t he

sol ution turned orange. Af stirring for 1.5 h at 25
C, m xture was poured i nt ol t tert-butyl ether
(150 m.) and the layers werld séparated. The organic

| ayer was washed with a s Ndtion of sodi um
thiosulfate (10 g) in wat (200 nmL) and the organic
| ayer was dried over so um sulfate and filtered. The

sol vent was renoved in acuo to afford the desired

Pr o@ed], Tole s%[ﬂ‘u@ﬁ’ ofl HaRWot IV-Byr 261&@%@1‘35%#11‘0%01@%!181 Blet Qﬁxample
ester 8. 03 48. 32 mol 62% as a brown oil

c) b 0F3)ged. ﬁylrmcﬂhmyneéhﬁnﬂld)l THY) P a@leé J@vé%rwb%mwo 74 mL,
aci glo dnhor an@sltd%p 10% Mleol OVARENIEAC &id Ot e QRoRFnixture was

1-am no-1H pyrrol e-2-carboxylic acid allyl ester

( Exdistl et 251, fon2(B@ingafteg whighspdiymj qyanpbpieiydide (9.20 Ing, 3.2 mmol)
was,, added Arﬁ%&leﬁflt%l% ﬁh&@"g qﬁon(@asiféat@&at refuSoPTEh) Tigd

1 drop 10% aqueous rochloric acid he reacti on
m xteantion was quanthadsbavlawitR 50% wﬁlmouih)ydwthorafat:lé rangypdnsentrated

sodj,um. Gy ane P{ﬁd@ﬁ)ﬂﬁig{xf?sereﬁgs A 119(116@1\&126‘[%@0&"}16 Y9 w8 ded

and the'f esu 'ng Yy ow Sol Uti on ted | ux
f orsepfratad afidhtbe aqueactlbyen wansctigoted etk dieglybethsr. \Zﬁhb horﬁlﬂ%d
aqueous drochyprlc aC|d and Cf

organic cr (] ver Nes1 ateepﬁ C{ n con C tra GC*'J CUO
The &R lHEYL} UFFy TR SV T BRasHim Ay °t “gcuo.
| ayéltes‘crm&rpeoduse\parpahﬁeh lambhtﬂmec}aquﬁogtspﬂya(wckvsm:a gel 60, 40-
extract ed W|th ethI ether. Th nbi ned ni c
/B st bt po AR i w6 Araeer oty ERGCu
Con&ﬁflﬁlﬁﬁlbﬁ@Hlp@rrM@%rboxﬁlﬁedcﬁ HAE R QONE b, MRSmRMI, bHde8sk1d)
by col unmm chronat ogr aphy” (Merck silica el 60, 40-
as a yellow oil. 'H NMR (400 MHz, CDCLy) § 0.92 (6H, d, /= 6.8 Hz), 1.42 (2H, q,
J;=14.4Hz, J,=7.2 Hz), 1.68 (1H, m), 3.03 (2H, t, J=7.2 Hz), 4.76 2H, d, J= 5.6
Hz), 5.28 (1H, d, J=9.6 Hz), 5.40 (1H, d, J= 17.2 Hz), 6.01-6.04 (2H, m), 6.89-6.90
(1H, m), 6.96-6.97 (1H, m).

d) 1-(3-Methyl-butylamino)-1H-pyrrole-2-carboxylic acid
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63 m ethyl acetate/hexane, 20-40% to afford the
desired product, 1-(3-nethyl-

Wheioyiizn09no) - 1H pyrrol e- 2-carboxylic acid al | ypPCEES07/071826
(0.70 g, 2.96 mmol, 60%yield) as a yellowoil. "H
NVR (400 MHz, CDC13) 6 0.92 (6H, d, J= 6.8 Hz), 1.42
(2H, q, JI =14.4 Hz, J2 = 7.2 Hz), 1.68 (1H, m,
3.03 (2H, t, J=7.2 Hz), 4.7 2H,d, J=5.6 Hz),
5.28 (1H, d, J= 9.6 Hz), 5.4% d, J= 17.2 Hz),
6.01-6.04 (2H, m, 6.89-6.90 m, 6.96-6.97 (1H,
m. d) 1-(3-Methyl-butylam 5‘-1H— pyrrol e-2-carboxylic
acid 62 WO 2007/150001 RCTJUS2007/071826 OH N NH O
[0200] To a sol ution of

1-(3-net hyl - butyl am no) - 14 pyrrol e- 2- car boxyl i c acid
al | PROO]eltasolutio afrplembtyl-ButBamino H6Hmyble-2-grboxylic acid allyl

peroyT HoarBu et kol (oli3p g SRBSMR g 70 mL pas aad.0-
TetbmlhxdmxyManlhxdmbndﬂéZ)m Il adinenty 0) (3 6 g, 3.2
e

c ooleadtion dbxtire widsdeaal atecftuxviais] 6rle nfheechdie mixtacuas alidwed to
redi ssol.ve acetate t hen h d
RIS G e I e B S ST T b
mL) (15amd.) wadt ®en (v%e(lﬂw)th 1Theaqesogahnydeodhivye racM/asluddsn @d 50 mL)
over nm |fate, filtered and concentrated.in
e g SR T ot i e e PN e S Bk ana
¢ hr @wedagted phcud. Vetie@rudiprddmat v lpufified M;O:oﬁﬁnﬂrahr@hmgraphy
acet at e/ hexane, 20-60% to afford the desired

@.{[ﬁf@k silica gel 60, 40-63 pm, ethyl acetate/hexane 20- 60%) to afford the desired

1 (]%oﬁﬂ%ﬁ hyk If?éﬂﬂ}){ 'bﬂgla%ﬁo)li'ﬁz ?%Fcﬁ@b %ar%o%% Q%B(ﬁ 5‘% %Hlol

as a yel l'ow oi |
(40%)2 /Mf@ld) @BDCSL@I)DWB)IIO HZNMB}GHOOCMHZ;CIBCH) 3294 (6H, d, /= 6 4HZ)

( )%A&—%szg?{zg; ozE%?H%);% Jggﬁ@s[@(ﬁ&%%;&@g%ﬂ] 30 Hz
Ton RATHAS gb P e o T O

1- (3- et hyl - but yl am no) - 1H pWOZ car boxylic acid
N

N__O

{ T
[0201] To a solution of 1-(3-methyl-butylamino)-1H-pyrrole-2-carboxylic acid
(Example 1d, 0.25 g, 1.27 mmol) in water (2 mL) was added potassium carbonate
(0.175 g, 1.27 mmol). The reaction mixture was cooled to 0 °C and phosgene (20%
solution in toluene) (0.95 mL, 1.91 mmol) was slowly added dropwise. The resulting
yellow solution was stirred for 16 h. Ethyl acetate (4 mL) was added and the layers
were separated. The aqueous layer was extracted with ethyl acetate (3 x 5 mL). The
combined organic layers were dried over magnesium sulfate, filtered and concentrated

in vacuo. The crude product was purified by column chromatography (Merck silica

gel 60, 40-63 um, ethyl acetate/hexane, 20-50%) to afford the desired product, 4-(3-

63



(Exanple I d, 0.25 g, 1.27 mmol ) in water (2 nL) was
added potassium carbonate (0.175 g, 1.27 mol). The

WO ewetsom m xture was cooled to 0 C and phosgeP&r/(21096/071826
solution in toluene) (0.95 nm., 1.91 nmol) was slowy
added dropw se. The resulting vyellow solution was
stirred for 16 h. Ethyl acetate (4 nL) was added and

t hemktﬁ%q%yn _9BLE3 aS@ﬁaE@Inagne " lﬂ aloﬁg g@f&g olmq%olwm B4 vield) as a
extracted wth ethyl acetate nbi ned

or gampadid} a@lé‘fMR\ﬂﬁ(}OeMHZ i IEMS@\vda} 5 ﬁﬁ@(@él%ﬁ?ém H@t b56 (2H m)

fil t d

wns ST R B0 e £h a0 XB7 A 08 Rtk e 7]
gel 60, (fb@l-—]ﬁ)’airmy etaqmlethablanm elolxexamcahydmpﬁm 11;29
ngTﬁPPSr 6"‘?? %%)r?gqlc ac% elfjhytl éster (3 63 WD 2007/ 150001

nmet hyl - but yl ) - 6- oxa- 3a, 4- di

g, 0.72 mol, 57%yield) as“g solid. 1H NMR (400
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Ll ilagt nes o | € acld L 3L er 1

4 (@xhmpiodk, dx;»gto?)g M@nﬁﬁ@)é’rﬁ d{’eﬂs%n BARMbRASHEmD, T 6 MR N, N-

(Exanpl e e, ? and di et hyl mal onate
(0. @Blemla%*ar@dﬁrﬂom} A %Mdmi SO&}%@WV%&QIQ@ 843 pymah gnd 1
Wasdl@ﬁi gﬁqetﬁ%'l Umehr}!é%'hbﬁ Rridethe Yhd héhteddo 430 md)snﬁ@dj fo]‘ 16 h.

dr op o met hanol he reaction m xture was heat ed
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() 3-(1,1-Dioxo-1,4-dihydro-12°-benzo[ 1 ,2,4]thiadiazin-3-yl)-4-hydroxy-1-

-indene-5, 7-di one (0.16

(3-methyl-butyl)-pyrrolo[1,2-b]pyridazin-2-one
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(1H, m; LC M (ESI) calcd for CL5H20N204 292. 33,
found 293.30 [ MrH+]. (0Q)
W@2(01/13000i oxo- | , 4-di hydr o- 126- benzo[ 1, 2, 4] t hi aRGCEES2008071826
yl)-4-hydroxy-1- (3-nmethyl-butyl)-pyrrolo [ 1,2
-b] pyridazin-2 -one SO OHNN/ H\ NNO 64 W
2007/ 150001 PCT/ US2007/071826 [0203]
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pot assi.um.h de.so . ), ;A8
110°P 8l roﬁl . 8“?“ (Igét gﬂanﬁ %e"i{?ﬂ[?ra ! 1@@@ oy ﬁ%‘mgge fegetion
COoO0mixh@e Ras floard tol@fd a@Icouad hdragadolokydeochlirid acid solution

or el Pt il el P B S Msirmarensis ol d el was

met h@m@d wam ﬂledlﬁh(ﬂ dnd friddae werub @o afdred dbmd@et&imemi(l 1-dioxo-
pro (Aa x0- 1, 4-di hydro-1 26-b en [
o A R BPRO5 3 Gy By I Fory (30-mthyt bu-

ne[%}n%llo thbFfﬂ))ﬂdaﬂly HIRSTS @{ 6-282g BloP Yirhdl aﬁ"/@yl%l’d?ﬁ’sed \(lﬁ}lte%ﬁd 'H

ield) as"a white solid
(4OTSMIR-(£:00 M\PBOD@@O 66)(60997/ (6BHI, Jo 6.4 Hzp 1428l@f)[ bS)L 1258 (2H, q, J;

{2 Bk By Sk o i T3RiE s 898 S, - 4
J1=HA.J4 = Z-IZHZ)J204(1H d,J= 4.4 Hz), 723 (lH t,.J=8.0 Hz), 7.50 (1H, t, J=

_2 4@!{%) 5@3‘% %*éeg (gliﬁ‘w)é%gﬁ% ;0:14528 ég@@h&)gﬁ’éﬁ%

8 O(BS2) caled £QAC (LGN, O1p 400,45, N&nd(4E5I2$ MaHéd f or

C19H20N404S 400. 45, found 401. 28
Exal%?‘ﬂ Example 2: 4- Hydroxylil3 (7-methoxy-1, d10x0 1,4- dlg (?ro 1.5

4- 1a. 1 O 1 11 one
L L A e i i

yrrolo [ 1,2 -b]p yrldazm-%‘sfxc-)one o% (]VE H N \ N
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a) 7-Methoxy-1,1-dioxo-1,4-dihydro-2 H-11.5-benzo[ 1,2 4]thiadiazin-3-one
NP
HN /SD/OMe
OJ\H
[0205] Chlorosulfonyl isocyanate (17 mL, 195 mmol) was dissolved in nitroethane
(150 mL) and cooled to — 40 °C. A solution of 4-methoxyaniline (20 g, 162 mmol) in

nitroethane (100 mL) was then added dropwise with stirring, After the addition was

completed, the reaction was stirred for an additional 5 min and aluminum chloride (25
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a) 7-Methoxy-1, 1-di oxo-1, 4-di hydro-2H 12
6- benzo[ 1, 2, 4] thi adi azin-3-one OSOHN Ow ONH

wQ 00083000h| or osul fonyl isocyanate (17 nL, 195 PEOU200E671826
di ssolved in nitroethane (150 nL) and cooled to - 40
T. A solution of 4-nethoxyaniline (20 g, 162 mml) in
nitro ethane (100 nL) was then added dropw se with
sti & rlbgl Qrmdlly \La%radglale Tqig ‘fﬁlithfé%dé%n qﬁQ:HRfl h%&t@(‘flto ltlbeC with stirring
reaction was stirred for an additional and
al uter ﬁ@mm: hihgcruge n(az%labﬁawra@@mdmmoqand the precipitate was
PCT,
Waséoti‘f CR{J | Cﬁtﬁg (ﬁﬁreagtoré ﬁ?}aﬂﬁé&c Watﬁd grﬁfjdrrlrelzl—%v&}t&( {oua{fﬁrd
m nthe zrmed:pmdect rﬁametﬂmad 1 valdoxpHehdippdm-@d-Biit o i ce and

Y/ iltration

e B Ra RS Elatarmtel ROV b ¢ B Popder. 1
theNplﬂsMoeMmrDMmczg) 8 3.6 (br, 1H), 3.78 (s, 3H) 7.2 (m, 3H), 11.05 (s, 1H).
7- met hoxy-1, 1- di oxo-1, 4-di hydr o- 2H 1) 6-
benzol 1, 24?%9%?@&%6{-@%@%@35%@* 153 5 mol, 79%
yield) as a purple powderq @H NVR (400 MHz, DNBC>d6)
6 3.6 (br, 1H, 3.78 (g, 3 pvem  3H), 1105(s
1H). b) 2- Ami no- 5- net hoXy- b nesul fonam de Q ~0
H2N, S Ove HZN [ 0206] A sl ut¥on of

geg@g%x%éoi‘j‘ttl@%iég|‘%?1?°ﬁ‘yéd]oﬁ‘>é %‘ééﬁ?&og’émﬁ g, 65.7

MMDbohzd[M,2a tﬁﬁ%ﬁﬁ@e&ié%Exaﬁﬂﬂlé zur l1s ga@s uolmﬁ@buﬁ b 80V (addddus
m.) was heated at 130 sol ution was then

po uwéfaﬂ%%# sqliggon Y rﬁ%hwaheﬁ%at 13p Q@ feE G- t Hhersplytion was then

addduk Qo vef 1c§ﬁ¥d%e§ﬁﬁge@ﬂmﬂ§tﬁg hdﬂ?@lonmfgﬁt%{eq @queous sodium
solution. The m xture was then extracted with eth

acelndrexideTniition. ghli lelxtuﬁméethwtrmgdweah aihylceiptendhe enganic
dri Iﬁgseox)é%r NESH bifeSHf B8 ovdr 'nla%ﬁésﬁﬁin ﬁﬂqtedﬁl'te?gd A dried in

&
vacuo ord the eS|reg pr oduct
2- amcmtoafﬁwt 1111@sl«;slrb@n@ém,smrﬁmﬂéﬁn@eow@enzegesulfmnmde (R1lg,

Y
des{‘:or 1I %ﬁlg‘i ¥ 6] dﬂélﬁ WQMdSQFé &mﬁ&%ﬁd@&%%ﬁ Hrcﬁgr
Tr aels JlChe]zO&@c Podki TA8T0) 043 HAINIO 194001 NMR (4DV/BDIZ, DMSO-

(o a§ R 1) s 30800, B @GPy Db B o) 18 PR .

Hz)=238.HA, 7((;57 (d2H), ch:) 8 Hz), 7.19 (s, 2H)
4- Hydr ox (7-nme xy-1,1-dio mhvy&l)G-
eyl 5 i UonHbasyh. h o 3-dihydro-T A

- Megdayd I,IQHt]tMia}haﬂ}i 3R 0.3 -mb it 1-5 R IR B 71 25 B RASin-2-0ne
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™
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[0207] 4-Hydroxy-1-(3-methyl-butyl)-2-ox0-1,2-dihydro-pyrrolo[1,2-b]pyridazine-3-
carboxylic acid ethyl ester (Example 1f, 0.040 g, 0.14 mmol) was mixed with 2-
amino-5-methoxy-benzenesulfonamide (Example 2b, 0.0235 g, 0.14 mmol) and the

resulting mixture was heated to 180 °C for 20 min. The resulting crude oil was
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0SO OHN Ovw NH \ NN OJ[0207]

4- Hydr oxy- I - (3- et hyl - butyl ) - 2- oxo- 1, 2-di hydro-pyrrol o
WO 200248j0pl r i dazi ne- 3- carboxylic acid ethyl esR&r/US2007/071826

(Exanmple If, 0.040 g, 0.14 mol) was m xed with 2-

am no- 5- net hoxy- benzenesul f onam de (Exanple 2b, 0.0235

g, 0.14 mol) and the resulting m xture was heated to

180, fowk@%o @81 {H28-°c The eﬁlﬁﬁ)‘ljg 4 fﬁg) %éj'gﬁe@ﬁﬂd s\éﬁiéat@(ﬁto\%}ord atan

2007/ 150001 PCT/ US2007/ 071 l owed to cool

andpreeipitat® Which ves mljecwaénfh@rd@dn aWOS dh¢ oadewlid @faaﬂlﬁw‘d:d in
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vacuo. | SSO aqueous
pot Besieastohpdytaxivae aboyadttd orpl (O25 CGdnyl 18%chqheras b}lﬂrbdﬂorlc

110 . T ' ] % .
110,53 b S IS AAEL A0 BRI e
sol Titei apul e(sOlibwad yashexds wald chethamr end dréedrie sadub nm@fondh tieelesired

b ot AL A BT g SN By T QR

pr O30 -(3-methyl-butyl)- pyrrolo [1,2-b] doyrldazm -2-one (0.027 g, 0.063 mmol, 47%

4- hydr oxy-3- (7-meth OXK/[ i ox0-1, 4-di hydro- 126- benzo
[1 gelgq 5H whitegolid. HN R(4oo MHz, DMSO-ds) 8 1.07 (6H, d, J = 6.4 Hz),

Vi ém( AR (gﬁ%)f@lh gzh, £21 Py HARR RN

té sol
NI\/R1 H@OJZM-&S HZ)VS@‘@ d61 G‘A K6H;/ . Oﬁj(lHl d4d6/; & 4&blz, J> = 2.0 Hz),

Sﬁéslﬁé%%&ﬁ@%??%%‘i& 5%%ﬁ29%@%<§581>2}16%f0m

d OBHANAOA-SZ%OW 1©5nc(4134133dm+m]1 4.8 Hz = 2.0 Hz),

[ e

43 1m8§)ld[l\[&1ﬂ1ﬂvrldﬁﬂ£®8;l] lEl(ﬂmﬁb& 43d1hvdr0 1%6—ben20[1 2.41thiadiazin-7-
N—{3 [ 4- Fydroxy .- (3-nethyl - butyl -2-oxo-1, 2-di hydro-
pyr azin-3-yl]-1,1-di oxo-1, 4-di hydro- 12
6- benzo[l 2, 4]th|ad|a2|n 7- Onpl} methanesulfonanlde
R,PH O N\

N-(4-Ni tro-phenyl) - meth ne IuIWdeO
= N
\ Ney

a) N-(4-Nitro-phenyl)-methanesulfonamide
H

N. /
//S\\O
(@]
O,N

[0209] 4-Nitro-phenylamine (25 g, 181 mmol) was dissolved in pyridine (450 mL).

Methanesulfonyl chloride (14.0 mL, 181 mmol) was added dropwise while stirring,
The mixture was stirred for 16 h at 25 °C. The solution was concentrated iz vacuo to
a volume of ~50 mL. The mixture was diluted with ethyl acetate (400 mL), washed
with 1.0 M aqueous hydrochloric acid solution (5 x 200 mL). The combined aqueous
layers were back-extracted with ethyl acetate (200 mL). The combined organic layers

were dried over magnesium sulfate, filtered and concentrated in vacuo to a volume of
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NO \ OQzZN ~ [0209] 4-Nitro-phenylamne (25 g, 181
mol ) was di ssolved in pyridine (450 nli).

wortonaswsul f onyl chloride (14.0 ni, 181 mmol ) REBUSAT1826

dropwi se while stirring. The mxture was stirred for

16 h at 25 T. The solution was concentrated in vacuo

to a volunme of -50 nL. The m xture was diluted with

et hyiSOQ‘I?I?tﬁe r&ﬂlgppr%ﬂltatéﬁaa%ﬁ‘ %s cheEtladﬂJ Qac%ﬁq'fﬁ?'ﬂﬂdﬁ The

hydrochl oric aC|d sol ution ¥. he conbi ned

aquidlats wap ggnseriragslie viyye ko emlwa@ pédl mnnlhumnhwwla%ﬂétt@ﬂ@

(20Qo8lol prediBfy GO e NSR QEARMEAe] ENEESum Mffo I TIRLo RN ere
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esi u at e, ere oncentrated in vacuo
t 0 @mhijed teaffird 6@ dﬂ@@ﬂ@)@ﬁl%ﬂ&@ hitRAHWERORTERLERBmIde (25

250 The o) re ate n t
vac%luﬁrr%6 T é.’t%lr4<)/d ylgl?’)ng S elpxe Mo SOl i g[%l@fﬁég@r dﬁ ?Ig@fdg) o
vacgm {301, 8), Vo5 @re dQZ 4)14%&)[1&'2@4(:2@{1 dwhi QPl}ﬁd,dllofj@gmHJ ).
pr oduct |tat The sol i S _collecte y
vacuun1#$pﬁ?d¥ ?H@‘@gﬁ?ﬁglgﬁwgmeconbined to afford
t he desired product
N- (4- ni tro-phenyl) - net hane I}l]a;mde (25 g, 115.62
mol, 64%yield) as a pal | ow Qolid. 1H NMR (400
Mz, DMSO-d6) 6 3.17 (8N s), 7.35 (2H, d, J= 9.4

Hz) 0213021@412115} BthdndslfonarhQ1cG8 a(rﬂerb3sS)25 b)1s. 62 1
N ( h AA1ng héHi:ﬁﬂﬁgE%a%esd??on§g1ée Oé mmol)
1

Ol R B Pl LBk Wi BT G TE k) °6 via

3a, hedP QAtd10) L) WA mEth&RO| B GIl)Rvere added followed b
N, N- di grrugl\e}lt hfﬁl}?%r rmérll(qge i rn) W tF] gent)l eereﬁ%atel nogo?lg y

- 5010 paligdiupecs caghon (4 E} e nyjxatearas degaedrthile stging and the
et RARQas kO dFith H@ﬁfo%er@ Qfga ﬁaﬂb&rp‘hﬁfé ngyture]xgar@snrred at 25 °C

pal | adi um on” carbon (4 g m xture was degassed
whi foed §thi rlihp maxtaredva fidered Itla@,ugh\ﬂ?@btedhmeg e‘dth\m acetate) and

hydgegg%qag?@y% fo ﬁbaa e}eﬁ&? lgbe;gg ?QAIEH \kz‘i 1Fa ey%gm% ' gllr(J)g
Cel ]i)tcblo(mmemlsied (-0 toL)evas plidedged as@)d tag@h topowpdtater dbeuhixture
R R MR TR N TR G B

-10"VHC oronet ane
S ol dritdoe gtémo taafforé the [dbstnatl @rodﬂ‘tﬁN{@ Xmum@hemr,mstﬂlarremﬁﬂ)namMe

Fi 1 B3 gt 2t 71 s P Sastis Tt of SOTR G hdEdATSo-

pr 0&9!6&79 MBI, Asj aoNeHPh) ead (xRt hapssix fegranide J < 46 H3R 8.87
g, 82. mmol, 71 %yield) as a beige powder. 1H NWR
(40@HM=4z, DVBO-  d6) 6 2.79 (3H, s), 5.00 (2H, s), 6.49

(2H d, J7-8;13-tdxo- 82,3 4-tkifelilyar: 1295erBofd F Hidiade Bhl7-y1)-

methanesulfonamide
.0 H
HN/S N [
VT o
(@] N
H

[0211] Chloro-sulfonyl-isocyanate (1.7 mL, 19.6 mmol) was dissolved in nitroethane
(10 mL) and chilled to -40 °C under nitrogen. N-(4-Amino-phenyl)-
methanesulfonamide (Example 3b, 3 g, 16.1 mmol) was added dropwise as a pre-
dissolved solution in nitroethane (25 mL). The mixture was stirred at -40 °C for 15

min. Aluminum chloride (8 g, 60 mmol) was added and the mixture was heated at
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(1H, s). c) N(1,1,3-Trioxo-1,2,3,4-tetrahydro-12

6- benzo[ 1, 2, 4] t hi adi azi n-7-yl ) - net hanesul f onam de OSO
WOR7HBE00O N H [0211] Chl or o-sul fonyl -i socyar@r/es3007/r71826

m., 19.6 nmol) was dissolved in nitroethane (10 nlL)

and chilled to -40 C under nitrogen.

N- (4- Am no- phenyl ) - net hanesul f onam de (Exanple 3b, 3

9, 1%t BN hinWeilc_FIRE. qfl@ﬁﬂtﬁ@ w@?pﬁlr&f (91"[0 i @Slgb\{;? dUpon

solution in nitroethané (25 nL). m xture
st i meléing, ghe pra@icOvasoxtraged mﬁomthyAMnﬁntm@m & nak). de cgmpjined

Soo PRl nB R BRS rhd T Tt Wl MRFed ERicBkc By o

st i tloralffngitha'ﬂmued pibdice Nvélsl, poimxed,, z;hmemahydr@ 150 g).

ac el?eglzog? T}BI%E%%‘IR ?DEH mﬁlﬁ‘%neé 3 e)éd%r(? §§ ggl,%! %tq%ggltelﬁ% yield) as

Ver £bdigd s@dd o\teNMRrage siHu D d-ah)es, 3.0 3Hener2andy, d, /=8.5
concentrated in vacuo to afford the desired produ

N- (201740 tHH. 9dol .88 Bz.ak £t iRy 6 bllth dgl/ =24 Hz), 9.92 (1K, ),
benlzlojol%fz[ é t hi adi a2| n-7-yl)-met hanesul f onam de (3.63
g, 77%vyield) as a beige solid. 'H NWR
(400 |\/sz)2mr3@>ée)let r@s nylgpinodenzepespifogamife 4 J= 8.5
Hz), 7.46 (1H, dd, Ji= 8080H2 2= 2.7 H), 7.51 (1H
d, J= 2.4 Hz), 992(1H IN20 (1H, s). d)

2- Ami no- 5- net hanesul f orfy NI bghZenesul f onam de \ /
(}SO NH HZN 'S O HZN @,N023 ]

s -0 R sk by IR Ca 4 iadiosin-Fe

( Exlasmér@sﬁf@narﬁldg (EnfpldB®l ) MBsnfSPARGSHEnddd 111 22 M aqueous
agqueous ydrochloric aci d_sol ution (60 nL2

i xwf%hl%zg agif Selptinn (69 migsThs pifurg gahstirgd o 105509 fa%16 h. All

ver &1idi $&@ |d‘i’s§61véﬂt at EHH QTQHRO ITAE mixthe Wik YiHEEwHR Yl (240 &),
with water (250 nL he sol uti on was concentrated in

vac Uity sobitign wey %ﬂg@t@@ﬂ ivacn i aneiringe gadisl. dihg selideas dissolved in
Wat \?%ex(aﬁn@)an@%c&l% ﬁnﬁ\c L& dn %'&11dt qh@@olﬁlr\@aﬁgﬁssolved

I Ssol ve
t h einpyatad (T mbhard b prodedt eds ﬁ)magteéurm bthal@e@tatp € ¢ 80 xl20The

m.) Con’l-l;)h%d organic phase was dried over magnesium sulfate, filtered and concentrated
in vacuo to an orange solid. Purification by flash column chromatography (Merck
silica gel 60, 40-63 um, 75% ethyl acetate in hexanes) afforded the desired product, 2-
amino-5-methanesulfonylamino-benzenesulfonamide (0.41 g, 1.55 mmol, 45 %
yield), as a beige solid. "H NMR (400 MHz, DMSO-ds) 8 2.86 (3H, s), 5.77 (2H, s),
6.76 (1H, d, /=8.6 Hz), 7.11 (1H, dd, J; = 8.6 Hz, J> = 2.4 Hz), 7.25 (2H, bs), 7.43
(1H, d, /J=3.1 Hz), 9.16 (1H, s).

[0213] Alternatively, the 2-amino-5-methanesulfonylamino-benzenesulfonamide
intermediate of 3(d) above was preferrably made according to the following
procedure:

(a)’:  N-(4-Nitro-phenyl)-methanesulfonamide

N.
v
//S\
O O
O.N
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conmbi ned organi ¢ phase was dried over nagnesi um

sulfate, filtered and concentrated in vacuo to an
wo@emngsosol i d. Purification by flash colum  PCT/US2007/071826

chromat ography (Merck silica gel 60, 40-63 m 75%

et hyl acetate in hexanes) afforded the desired

product, 2-

am flﬁQlég ﬂ?&lﬁ‘tﬁﬁ%‘f Hlefh%fﬂééhl%ﬂy%lo%@ (43/”161%}5' d. @f‘f’i&m) %ﬁac@%nﬂ&le

% yield), as a beige solid
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AI t erned i Rﬁe"ﬂyfor t%hle and then water (800 mL) was added. The resulting

2- aé“s;gglalﬁn (Rt Q?&g ?{éésf ‘&gf%! S0 RERAS t@}ere%%@u&emedmm

i nt'er ove was pre%erra
ac cieapeli 1rsg1gta(BLtch1®r ffioinklowWiha gollgpred s eldiwe: wdsht)d with water (2 x 150

N-(4-Nit I id H N.S . 0~.~0
R e N A TN T
S OI ttharswdfonamide mles;lug( Dggyﬂl‘?ﬁ 490§ jfldlﬁgjgsél—ﬂpa]e yellowQoledl 'H NMR
n t t e S a over n
b B B minr gt by B8 8 50 1B Tas a1
pyr [@@(ﬁ@{@m_ 0. 87 nol) |n acetonltrlle (400 n)
at e mxture was stirred at 25 C for 19 h,

and t hen wat & (BobAmiyo-pkesybrangdgnesyHanapudq| t i ng

suspensi on was stirred at 25 C fgor 30 mn, and then

was filtered through nmedi um RapsI using a Buchner
funnel. The coll ected solid §=12)ed Wth water (2 x
150 nl) and air-dried F‘ %3 o afford the desired
product, N (4-nitro-phenyl)- thanesulfonam de (111.4

g, 0283 XoPqllaB@%b on ceﬂub)l (‘aectla 1pale wehddeﬁvtosmdoiltdlon DHVNIRItro-

I(—ég) P eg/'_yl% Ble%sulgo@agnde E_xLamé_lﬁS })!_I K i%l 46% 0%%_1?%%&11 tcgc yd’roglran
N (@oAmLnetsHen )7[|h): am&tsjsnlwn@&hmlvé thaagyultiag sidperNiod wa@replla@ad with
qugég asSa%{%l Etlael reac 1 1?rﬁ C\:V%F ngtagne%%aér lla%mg'spggre \S?S
hydrogen at 25 °C for 4 days using several balloons. The mixture was then filtered
through Celite and the Celite was washed with tetrahydrofuran (3 x 100 mL). The
combined filtrate and washings were concentrated in vacuo to approximately 300 mL
volume and heptane (500 mL) was added dropwise via addition funnel over 45 min at
25 °C with vigorous stirring. The resulting suspension was stirred for an additional 45
min at 25 °C, and then was filtered through medium paper using a Biichner funnel.
The collected solid was washed with heptane (1 x 150 mL) and was air-dried to afford
the desired product, N-(4-amino-phenyl)-methanesulfonamide (90.7 g, 0.49 mol, 95%
yield) as a beige powder. "H NMR (400 MHz, DMSO-ds) §2.79 (3H, s), 5.00 (2H,
s), 6.49 (2H, d, J=8.5 Hz), 6.87 (2H, d, /= 8.6 Hz), 8.87 (1H, s).
(¢)’: N-(1,1,3-Trioxo-1,2,3,4-tetrahydro-1 25-benzo[1,2,4]thiadiazin-7-

yl)-methanesulfonamide
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phenyl ) - met hanesul f onam de (Exanmple 3a', 111.4 g, 0.52

mol) in tetrahydrofuran (900 nL) at 25 T. The
wW@rwosploer e above the resulting suspensi on wasPCEPSA0E€1826

with hydrogen gas and the reaction m xture was

mai nt ai ned under 1 atnosphere of hydrogen at 25 C for

4 days using several balloons. The m xture was then

filtered through Celite campbthe Gelite was washed

with tetrahydrofuran (3 N.Ikhe conbi ned
filtrate and washi ngs werje c ntFaAqxLd in vacuo to
approxi mately 300 nL \@ﬁ"l’h hept ane (500 nlL) was

added dropwi se via additiol funnel over 45 nin at 25

C wjok he]vA &QlﬁtQiﬁsofM(i4fdiﬂlﬁtgpheﬁﬁll?—n{eﬁﬁlﬁéshif@lﬁmﬁ&@mﬁlﬁb1@ Bbwas 7g
stirred for an additional 45 mn at, 25 C, _.and t
was’- 1‘? YRRV RIS é?POrr%Jd) Wh addgsetronygisgioyen | Blidn ﬁafechamcaﬂy

f un@iled solditgh srehlboRRbESyEQchatdaso vaghed4 Wdhhn RRREARR (150
(1 x 150 nl) and was air-dried to afford the desired

pr o@tht#t 2N AThepswBing esgpsyenrngas imedal -3 b haler e mim ghen
9 Qurﬂ%ufﬁ@hlon%é% 9y%%|5@)1n(ﬁ)sw§s ag)ﬁécglﬁ OHQW& ove'r_|1 I}MB The

( 2 Hesdtmgi&oxsn splqu wag vmquzuq 25dC, and ﬂs:navaﬂbyate t8?0 2(1fqr lh

(]dgl'fsldera }el gg)s( gvo:ll_utlon Waﬁ notg%l rc‘hé I;]rig Jlrn(sj :umf% %g%rzcgfling 2to 4% % water

ad i @.@O mL7j way kddedrdtopaive 3zl aldiianfidiec v S 2BOI1¢EADIEthe rapid
[ ozédgj%%g\%ﬂ’ﬂgutl é%gr (7®mLP ﬂe'?'ggu%ng s§s/pens%n v%g ahloxl);'ed to warm to

N- (25 “&hdnd (yigolmllslyl S)lr—rﬂbfoh ahesny Iaflcbtham‘rwdsﬁl([@(hﬂhmugh Bilodium paper
90. 7. 0.49 .nol ne (900 S .a d

ar opifkecp Gy el R UL ATHARTE 1 Bl Y5 300 e
sol wid 2mMdridld t6 hifert dsuletieayprédnos yam at3etr1(>5@1 6 3[¥|Ltetr£hy51‘b 1x6
nmol) in_nitroethane The resul

susErdi gt lthigdiagpy7 r¥1)sdle‘a‘f‘nes‘21%Pn€}nfd6r(1 567 #i00 ntnﬁ%ln%%l% VRId) s
al U aunoe! of KN (07 MR DNSGR, 01 do Whis,jaslded .0, ag s

portion over 1 mn. The resulting brown solution was
war ied7 4o (125 dd, J; arfd® Hheh=WeaisHheat et Hay, 1:10.4G14) -92(1H, s),

(co Od(iPa | e gas evolution was noted during this
ﬂ) r cooling to -5 C, water (300 nL) was

added dr(dpw-s'enig-a-racibkintsudion flammelbewrgessuliGnamiidy,
followed by the rapid aotdltdon of, nore water (700

m.). The resulting suspenés vasNal lowed to warmto
25 C and vi gorously stl'?ZP'edQ)//%On, and then was
filtered through nedium sing a Buchner funnel.

The coll ected solid was washed with water (1 x 300 nL)
an d[OZW(dsA micchadicaldbtirod aliSDcnswntotﬁé/ (dgs¥-wiogo-pRAdEtrahydro-11°-

be’nzd 1132 4 tlhlaélazm 72y1)")’m£e:"th£1negsﬁl?oh LR (%xample 3¢’, 115.2 g, 0.40 mol) in
9.0 M aqueous sulfuric acid (500 mL) was heated to 130 °C for 2.5 h (considerable
gas evolution was noted during this time). The resulting brown solution was cooled
to 0 °C and an aqueous solution of sodium hydroxide (351 gin 750 mL water; ca.

11.7 M) was added via addition funnel over 45 min. The pH of the reaction mixture
was then adjusted to approximately 7.0 by the dropwise addition of 3.0 M aqueous
sodium carbonate solution. The resulting suspension was allowed to warm to 25 °C
and stirred for 1 h, then was filtered through medium paper using a Biichner funnel.

The collected solid was washed with water (1 x 300 mL) and was dried in a vacuum
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benzo[ 1, 2, 4] t hi adi azi n-7-yl ) - net hanesul f onam de (115.2
g, 0.40 mmol, 81%yield) as a beige solid. '"H NW
W@ 20013401 DVSO-d6) 6 3.00 (3H, s), 7.22 (1H, RCT/0S2087/871826
Hz), 7.46 (1H, dd, J1= 8.8 Hz, J2 = 2.7 Hz), 7.51 (1H
d, J= 2.4 Hz), 9.92 (1H, s), 11.20 (1H, s). (d)':
2- Am no- 5- net hanesul f onyl am no- benzenesul f onam de 0O

H Sydh at 3640 N dla thix@RQ 2Minb 84k dharnfuiBRfIgRIGal | Y

stirred suspension

of Neapzengsugfopgmidg andi2, > dgmino-leaneepagudioganmife 61.5:1.0 ratio, 70.0 g, 75%

bengz . Lad azi “Monet S £ e
Bl b g oA g IR BHISeS)) & AR T fousss on

sul Bsiur4i. 98 (QHi iok),(BO02HLY), MaS- hieat2dy nt)06. 160 HCdIbF 8.8 PE) r6.87

i) 7ne2 B AR TR it GRLEChT 242§ 2 u

andmng@qmspdSPSDlE&)9n6QIHsgd|un1hydrOX|de (351 gin

{ oIS sting ettt Blor R EF ke 1 Eirolis fggicte 100

wasmt hets Rdpdisiceds ngh @RRORXLINEH B Yole thitdyreton 2-aghidPM se
addition of 3.0 M aqueous saodi um carbonate sol ution.

Th em?té@@ﬁltlf%la@u@p@ﬁéqnswlf%%mé? ket diapingeeREqngsUtgnamide

and st 1.6 Fid, 6021 o)lanll pydh 18I 19@S 110, 156hAFintLEOME e P‘@dmmat 25
paper using a Buchner funnel. The collected so

wasife dhgimiNugaysstiyrad & 2360 forl) hapril theswatrGonepnirpedyin vacuo to
vac FBXIIKJEGI%@QIQZIOW %]thﬁ gytelttsé@@ ng (h82&1ed W EMe %sultmg

50 C'to afford a m xt
2 atisprasion wes e 9L2¥ é?nfyr h@nnma andybey wareldter fdghreniloa cdima
| f t
ok O})a‘ﬂkﬁﬁ}]{g% %{gﬂlge? Elrﬁgl\%n 1;1’1% ?mdﬁg{%g %&Hbﬁgs \Qag{l)&lmb_@ wii® @ 00
Dl\/B@Jj@»d v@xs 2rigbin(Brdemgl pve ab30 (Ot affobistﬁg: deBlrQBpI@QlHt 2-amino-

bs) %rr% héégs&l%@yﬁmo Ber2SnesuRnd Qi %ﬂ 0 E)O .20 rhol S3od ')_f!eldsj s a
( 1 Hhotgo boRd 2HENVR @00 BHIDSMSO-1D CLHAAHIDS. 81 @i, 63’2 (1=H d,

Cry TS BRI g S dr il R H R O &
(8 Bz)h.i6 OLHLE). nol ) in acetonitrile (100 nl) mas added
over 15 mn to a solution of the above m xtur

2- ani no-B i%e&“ﬁéﬁlé@mk@wﬁ%ﬁkwlb%ﬁi%héﬂmd&@m%@nd
2, Sy @i Q?mqe&&&uﬂiqmmdw bérﬂzoﬁ A4 fhidd@iAR7 - ﬁ

9) and pyridine (12. in acetonltr|

( 500cthanesgfon@Bide T, The n1xture mas stirred at 25 C for
15 h, and then was concentnated |nfyacuo to
apprOX|nater 300 nL vo H”ﬁ’ Nagétate (300 )
was added and the resultin duaj ngrum was stirred at
25 C for 10 mn, tered through nmedi um

[0219] 4-Hydroxy-1-(3-methyl-butyl)-2-ox0-1,2-dihydro-pyrrolo[1,2-b]pyridazine-3-
carboxylic acid ethyl ester (Example 1f, 0.098 g, 0.33 mmol) and 2-amino-5-
methanesulfonylamino-benzenesulfonamide (Example 3d or Example 3d’, 0.089 g,
0.33 mmol) were mixed in pyridine (1.5 mL) and the mixture was stirred under a

nitrogen atmosphere at 120 °C for 3 h. LC-MS analysis confirmed the disappearance
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paper using a Buchner funnel. The collected solid was
washed with water (1 x 200 nL) and was dried in a

wo aausnooven at 50 C to afford the desired proRRUS2007/071826
2-am no- 5-met hanesul f onyl am no- benzenesul f onani de
(54.0 g, 0.20 nol, 80%yield) as a beige solid. 1H
NVR (400 MHz, DMSO-d6) 6 2.86 (3H, s), 5.77 (2H, s),
6. 76 tﬁe’l-ﬁlrtl materlal and the formation of the unc hzed 1ntermed1ate 4-hydroxy-1-
=8, 6Hz% H dd, J1=8. 6Hz, J2=2. 4Fz), 7. 25( 2H, bs) 7. 4
3( 103; et y&lg)ugyl) }@)}0 1 g d]_lald(omyrroé() 1 2é)jpyr1dazme 3- carboxyhc acid (4-
N { 2 Y ]
yr r%rthfhe@iﬂﬁlg]?%ﬂo i—gh'zlﬂﬁltoglyﬂhew Xlln de lgﬁaz’%b%yﬂb% ﬁp(?:]an@c -7
26-dreriRBU) (1502141 t)rmraw azs amldé’d grdd}the mirgtrh me@uteﬂ@n@nndwgen

w1 abatsre 1 s L e s Myfshdfiched compiprign of e rsagion

[ 1, azrdbﬂlmrxhdamm@naenn@aﬂ hoxylid. CTI@cnn@Heeﬁdwlal @54 @ksolved in

RSt dA R Pt rerretrt BRLr e heAd08A. B 150

Exair@i € mas! Flo&z§§ﬂ/&n 3001 B35 AR tr VB R X601 #, trifluoroacetic
pyrldlne (1.5 nL) and the m xture was stirred under a

m t%%f@@ﬁd bfphlﬁh%ﬁﬁéfo@ woterjang 1@ -digrang thaffordthygestied pyosipes, V- {3-
gHFOQ# t@—n@é RASALADGE], 1 %11h¥>@02(%rt ’ieoﬂf?g @?p;/r (cjlazm—3 -yl]-1,1-

/07182 of ‘the startring
formaylbﬁddbdﬂhﬁudnaytl2éhmwhmmeﬁﬂéﬁmam@wﬁﬂﬁmdmm&YODl6&

o O P e die ) Sty GroSi pOSGET PN Qo o) B Fon

met faresyHEY m)6|Sar‘6()"(QH2m$ uI6‘7a1mwd1Hpﬁl$ myd7)(1Hrr§)g@4o ©H, t, J=728
8- D _azabi cycl o[ 5 0] undec- 7- L? L, 1.0

o) %‘%(éedb OgrﬁBH’tSPr@ 5&’1&%@@ wa L (1 %)dl%?%ﬁ’ 8); LC-MS
ni t(E@@)Q‘Alcd%rr@&@zQﬁ!@;Sﬂ%llzﬁu@ doars Apriir), LG M5 anal ysis

i ndi cat ed conpletlon of the regctlon and the]h1x%ure

VVaS[é%JH XA g ‘—31 _A.P‘!_‘.. ! ‘ 9
di 5&9110‘1'(9 g2 'b'T'pyrlqhiﬁ?t.’a rW]l ﬁP'dk%'ﬁﬁdﬁ'&lﬁ%@W ﬂ)efnkﬁ qi 2bl3fth1ad1azm 7-
preparative HPLC (Colunm CDS- A 100A, 5p. 150 X

nn1xEﬂEﬂL&&JﬁﬂﬂnjE 30-100 Wbacetonltrlle/mater Mﬁth

0.01 %trifluoroacetic aC|d)oand | yophilized from
wat er and 1, 4- dloxane to affefd {haendesired product,
N {3 - [4-hydroxy- @s* %E’”Ngﬁyd) 2- 0X0-
1, 2-di hydro-pyrrol o f~ <b\p dazin-3 -yl]-1,1-
di oxo- 1, 4-di hydro-1 H
6- benzo[ 1, 2, 4]th|ad|a2|
(0.016 g, 0. 032 nmol
powder. 1H NWVR (DNBC>d6)
1.55-1.60 (2H, m, 1.67-
4.40 (2H, t, J=17.8

a) 2-Amino-5-iodo-benzenesulfonamide

0.0

N |
HoN” D/
HoN

[0221] 2-Amino-benzenesulfonamide (5.15 g, 29.3 mmol) was dissolved in

- 791} - met hanesul f onam de
% vyield) as a |light brown
0.96 (6H, d, J= 6.3 Hz),
7 (1H, m, 3.07 (1H 5s),

chloroform (87 mL), and N-iodosuccinimide (7.29 g, 30.77 mmol) was added under a
nitrogen atmosphere. The mixture was heated at reflux for 24 h, allowed to cool to 25
°C, and filtered through a sinter funnel. The solid was washed with chloroform and

10% methanol/chloroform (3-8 times) to afford the desired product, 2-amino-5-iodo-
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Hz), 6.70 (1H, s), 7.02 (1H, s), 7.52-7.67 (3H, m,

7.90 (1H, s), 10.20 (1H, s); LGMs (ESI) calcd for
WE20MH23IMB06S2 493. 1 found 494. 3 [ MrH+] . [ 0220] PEXESRDE071826

4:

N-{3-[1-(3, 3-D net hyl -butyl) -4-hydroxy-2-oxo- 1, 2-di hyd

ro-

Py rEéﬂE&I@é‘uli‘%nQﬁllﬁéf fé ﬂ?g hB73 niﬁlldl 7]8*’/<]-y1g1'd?%oa t;lro%n Qﬂy@(ﬂ'ﬁl@ sobd. 'H

6- benzol 1, 2, 41t hi adi azi n- 7- hanesul f 6nam d

O /MR 4@9-IWZ$DM§O @ 198 @2H)N6§l2 (NN, O=4)8 Hz), 7.31 (s, 2H) 7.45

2 V4 Lf;ona OSO HZN HZN
[Oé@g @-Amg)g%zgﬁ%zzzggdjull%oﬂazog%)w 15 g, 29.3 nmol)
was di sl &doilnl -diokd-bd affilgdm- (7§7oen2toll, ,2 ahldladiazin-3-yl)-acetic acid
N-iodosuccinimde (7.29 g, 39.47 mmol) was added under

a nitrogen atnosphere. The m; e was heated at
reflux for 24 h, allowedfto poﬁ% C, and
filtered through a si he solid was washed
with chloroformand 10% neth@nol/chl oroform (3-8

ti n%izgtzomﬁﬂoosr b e ARS LFSAMRIQENGhple 32,20 H&-72ThAGPwas
007/ 150001 PCT/ US2007/ 071826

73
bendERbst It Batngbylee:tagde (S mb) and digtil cthyGorgli e [Fy! dghloro-
a bs. prl%[jbéﬁité‘gd 91%% §@|1 'ngnol)lxlf\_/lcls au%%l e(nﬂQlQ: Iw%lon %%‘e‘%@s:

S
4g1rre(1 g‘dZS j_JHbr 2 h. ghegreacmon np&t)lre W/as 'ﬁlgut@@ w1th ﬁpegh\}d:etger@ 10 mL)
Hz) |
o 1Rt 3 PP b A PRt TR omed, Tresollt v
N ~collb¢teC[ l@z@a@]lu@ ﬁhrwnm -rﬁlserdomldl b@ M @qm@@ulhmu@ahipmamd solution

N, KopRPd P e Br T rhe B0 LB RIS e

Et hgoldlu& h}ldkcom@-soﬁmon( CﬁOpnIo)mncb B‘ﬁﬂr@i at (DO(Q(IBfog 15 Briri 1U1m1mi0§>hng to
sol.?ﬂ%t hgs e eta ghze?on{)]wtﬂlg)f)tl\l?fr eléevo\%?s lilyljl[rocl(}l)forlc ta?llg solut5 ion.

C f or S HK
di eAJi‘(yhorﬁt heM ¢dqu@ouwdhydroanidrinadti®solftda (Zﬂ_l)nL) {dpmddaﬂ aidne

vi g&)ersfr)el:'lds pl‘XduC?pl%Clpl%at(?d t'[%te%‘olgdo a{g%%llec-{etgl%y Vacuum }Aﬁra‘uon rinsed

with 1.0 M aqueous hydrochloric acid solution (2 %X 10 mL) and dried in vacuo for 16
h to afford the desired product, (7-iodo-1,1-dioxo-1,4-dihydro-12°-
benzo[1,2,4]thiadiazin-3-yl)-acetic acid (2.0 g, 5.46 mmol, 81% yield) as a pale pink
powder. "HNMR (400 MHz, DMSO-ds) &: 3.58 (3H, s), 7.13 (1H, d, J= 8.5 Hz),
7.98 (1H, dd, J; =8.6 Hz, J> = 1.7 Hz), 8.03 (1H, d, /=2.5 Hz), 12.33 (1H, bs), 13.05
(1H, bs). LC-MS (ESI) caled for CoH7IN>O4S 365.92, found 366.95 [M+H 1.

¢) 1-(3,3-Dimethyl-butylamino)-1 H-pyrrole-2-carboxylic acid allyl ester.

[0223] Dimethylsulfoxide (6.80 mL, 95.7 mmol) was added over 5 min to a solution
of oxalylchloride (23.9 mL, 47.8 mmol) in dichloromethane at -78 °C. The resulting
mixture was stirred at -78 °C for 5 min, then 3,3-dimethyl-butan-1-01(5.22 mL, 43.1
mmol) was added. After stirring an additional 30 min at -78 °C, triethylamine (23.3
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coll ected by vacuumfiltration, rinsed with 1.0 M

aqueous hydrochloric acid solution (2 x 10 nlL) and
waledozdsiom vacuo for 2 h. The solid was di ssol vedI/uszo8%671826

aqueous sodi um hydroxi de solution (50 nL) and stirred

at 100 C for 15 mn. Upon cooling to 25 C, the

sol ution was neutralized wwth 6.0 M aqueous

hy di, 0CH7qhh61) @64 1S @b thORactiohddkiutdDaed ) ¥ AAUBAESat that

hydrochl oric acid solution (20 nL) was added and the

destemperapyraidudt mpy ddie piixtatcens thmdraggpirgdl tasenasitore dunagl and

by . . : k1 '

e o LI Aleots BaRPYONE A T} BRIy dried over

v acwwdivirosul{ag, filker¢doand fwfap cehctiimtades veed tpr valumt of about 70 mL

7-'g? l - di - 1, A-di - 6-

ée n(lz 0 f’b%th ﬁﬁnﬁﬁe?%? Fa in r(1: Sj ISD%%&%% PeOtOi %L)a\g%s & d%efl fBHOg\YedS . 46
nmodequdi8d yyhyel -ehinasl Fapywalle2paméxylip evid @yl citkt (Hivinld400, 7.16 g,
VHz 0-.d6) ..6; 3 3H 7.13 (1H .d. J=.8.

7. o TR, et B bl o R mpe gy e 2y . b

12. Biay(rd4dtibs jnixkidre Was stiridd, at B3 )C for ChiVimd(tkl Wasgattitidnddbietween
COH/71 N204S 365. 9%},3]]%1 0

f ound 366. 95 . C )
1- (3ugateq UL IS ;F’Fcéﬂﬁoﬂ"&? §%W%EXW.$L2 %d)caér'ba&’wﬁeef cthyl
ﬁf i zd:e%{e;a)dh h@)&?&f (2 x 2@((j)ghla)[ 0)27% 31]ggﬂ: [@E@Weﬁdﬂrfe?bb&%odiﬁm?o
, . Mmoo was a ea over nito sol uti on
oxaﬁ@fﬁfehﬁﬂéﬁrqf}o@@d coregraiid in ygcug. ﬁiﬁsmlpmﬁ% FreePoREMne
at cofi@nd chrJr?ﬁtoé (MR sil[¥h XE1H04NEP pu%} 5—?[5(@}3 Sﬁ%ﬁc@tﬁtg%

for 5 mn, then 3,3-di methyl-butan-1-o0 ' , 43.
nroltekangakatfpadrddhe gesirespreduct, d i(Ag-damethddivtylamiap)- B@ prele-2-

S RS RIATIPT o 0 L0y
r ea@00 dHACIOA) &: WAl (Pl st ©.40 - C46H,sn), 2.P&d3 .4 (Athat), 4.75 -

te r 4 in. T ] Xt
tr ot Cr e 18 o S mory Tl mia o b 601
}Ni t 100(1%1, M&ﬁ@llﬁoﬁl% Nyl m)gh?&%l 6.@1| (?eli, th), 6]:I'%|€r 6398;{3Hi, ﬁl()j.

ayer was dried over sodium sulfate iltered and was
concent rBd d&3methe ity 4y diorde  dedoab bdioxgd Aihydro-T2"
( WalSéﬁEo[lPQﬁﬁkhhﬁﬂﬁﬁfﬁ}tw?ﬁr&o[@,2@]per§£iH—QQ91|e (100 ni) was
added foll owed sequentially q¥

1-am no-| H pyrrol e-2-car boxyl Oacidlallyl ester
(Exanple 1b, 7.16 g, 43.QHnND etic acid (6 nL),
and sodi um cyanobor ohydr ide 5. , 86.3 mmol ). The
reaction mixture was &tilrréed dﬂ 23 Cfor 2 h, and then
was partitioned betwe N.gabtur at ed aqueous sodi um

bi carbonate solution (400rl) and a 1:1 m xture of
ethyl acetate and hexanes (2 x 200 nlL). The organic

| ayers were dried over sodi sul fate, filtered and

concentrated in vacuo. Purification of the residue by

f | apb24]qeliedwnl, clfoasatdodhapdy . (ddrgk 2silthiadazigahylBsetic acid

40-63 m_5-10% et hyl acetatg-in hexangs) afforde t he

de SQEIX%lap]ﬁ ABdlie g 0.819 mmol) was dissolved in N, N-dimethylformamide (4.1 mL).

1- (B(333-DiBhYutybarbiv 2B e old bERMO kRIc@T-allyl ester (Example 4c,
0.205 g, 0.819 mmol) was added followed by a 1.0 M solution of N,N-
dicyclohexylcarbodiimide in dichloromethane (0.860 mL, 0.86 mmol). The mixture
was stirred at 25 °C for 2 h. N,N-Dicyclohexylurea precipitation was visible at this
point. The mixture was diluted with dichloromethane (5 mL) and filtered under

reduced pressure. The filtrate was washed with 1.0 M aqueous hydrochloric acid
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carboxylic acid allyl ester (4.04 g, 16.15 mol, 37%
yield) as a clear liquid. 1H NV\R (400 MHz, CDCl3) 6:

W@2®1180 s), 1.42 - 1.46 (2H, nm), 2.98 - 3. OECT/EB$3007/071826

m, 4.75 -
4.77(2H, ), 5.26-5.28(1H ), 5. 37-5. 41(1H, m), 5. 96- 5. 99( 1
H ), 6.01-

6 Os%ﬁ&idn M x 60 2 ) BadPeddAqMoul AR S1Rbh HD M), Gri@PoRr 98(1

1 (@ag‘a%‘wmévlrﬁ% fibtgreglapd donggidratsslyn Biepd tq astped 4 gdldefi @k othg oil
, 4- 0
Lyl ?QSIB{QBIQ/F(}% eﬁlang%@ 4 ini) Ly 22l AL it Ads ggdlﬁ}nogth&mldﬁ 1n: etha'nR}

rro i dazi n- 2- one
O [ @223 m1() Pvak adited land thd mroxtonel wad sthir¢vlad 86 -Q for 4 h. Additional

6-b a1t hi adi aziae 3- vl ) - . ,
b, s%ggugl %ﬂ’lg}%cfggﬁ Séh%_?rog ?(fé’{/kvargL%\lzvasssag?%Je alélﬁ itlﬁecﬁl&turé sasr‘r@ljeg at 80
NN- Wl fioed hy Upon oaiing e 154 Clthrﬂp}[ was adjusted to approximately 6 by the

Ll b AT B BAOAS 5T v

wasotaegted] Nethdnesdmbywas ald€l dMdskd mixeawed shbkdN-vigorously. The

0 G e B ek i e R TR P B R (s Do i

N Nl & 568 I1@he@<a&1fdm ar derlea lpmdhat; ugm waﬁetwleuigzl)er aydra;rws(%
The m Xt ur dic ronet han

)lotgrrél ldigroeh, ‘érélh@rrlreelr% -brle'a[}c?edﬂmd&zgh?r éd) prrrelOH?r Plpérrld;ﬂm-

ARSI, UL, S A LTy 9y

sat GnHn B Oageauls 4B OB .eursllondd OMHHID ni), dri ed over
magnesi sulf gt @LDHe}h‘nyPEth) erﬁrdfo mg%‘eddk%rlai ﬂggﬁ-p;({@&‘dﬂ 2-

to afford a golden ol sso
et hilppidagia-31yliL)l -digko20 M4 edrot nSheeb | Ishdlithmtiethbyiide in
et ha n.) was added and the m xture was

stlg$@ﬂw§§8§@néefor 4 h. Additional sodium ethoxide
in ethanol (0.673 nL) was afdgfd andrthe m xture was
stirred at 80 Cfor 4 by Ypdr ceothag to 25 C, the pH
was adjusted to approxi fatély |6 th® addition of
3.0 M aqueous hydro Orit afli d>Sol ution. | nmediate
precipitati on was Met hanol (3 nlL) was added
and the m xture was shaken vigorously. The solid was
collected by vacuumfiltration, rinsed with nethano

(3 x 2nL) and dried in acuo for 16 h to afford the
desired product

. d@Q%S] dl' OXO e_j[lg%%g p—ég}l;l);qu&%)éw 1§d&—?1 leXO 1,4-dihydro- 12.5-

1, Zhehkd[hRddthmdiann3- ylybyrrqbg,{rl 2dl] p)yr_[daﬂmz dJl]e bxanghdez4dy 0.065 g,

2 ottt b B B LA A g = o

540m6131) éfrﬂu:npbeB a6 109516[(%%% 0.08)mmol) were comblned Anhydrous N, N-
%9&&1 m%er?i I'% was a(tld/ed)followbe%%r OX anesu onarrh(%e ﬁ%l llﬂd, 1.2
mmol). The solution was degassed while stirring under vacuum and the flask was
purged with nitrogen. The mixture was stirred at 100 °C for 2 h. Upon cooling, the
mixture was diluted with ethyl acetate (100 mL), washed with 1.0 M aqueous
hydrochloric acid solution (3 x 50 mL) and dried over magnesium sulfate. The entire
organic layer was passed through a plug of silica gel. The filtrate was concentrated in

vacuo to afford a solid. The solid was triturated with a 1:1 mixture of ethyl acetate
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b] pyridazin-3 -yl]-1, 1-di oxo-1, 4-di hydro-1 26-benzo [
1,2,4]thiadiazin-7-y } - net hanesul fonamde O'"OH OH
WOR@7M5G000S 0 C\N N N~O ' H [0225] PCT/US2007/071826
1- (3, 3-Di net hyl - butyl ) -4-hydroxy-3-(7-iodo-1, 1-di oxo-1

, 4-di hydro-1) 6-

benzo[ 1, 2, 4] t hi adi azi n-3-yl)-pyrrol o[ 1, 2-b] pyri dazi n-2

- ONg (XA |c§11e%£$d bg v%ﬁnﬁﬁltrat%nléﬁurﬁﬁg@ lth nﬁ%ﬁ&lsahél‘ Bliected by

tr| phosphat'e nmol ), sarcosi ne (O. g,
omuumﬁbta)lon a“ﬁl@ S@b%b’éif dreqd)m verdp de 1001 t@@ﬁ‘org theode@sed product,

(2 e SR B SRR 0o L R LD -

g, 3-yD-1, Inaioko-] 4'ﬂlrlefdsaelhjthem W4 thiedjesis 8¢/ whkthenesulfonamide
t d th K

oi 10958 RIS LRl e e RLGROh M
Up ODMS004) agL O1t (981, )M .87 UL.62 Yas ndl 3.07 &0, W), thhoettagloH, m), 6.70
acetate i_;lrl %) washed with 1.0 ueous
hy dr&&hileh me: @Hs| /7t 3-8 A1z} 3-52 (5. %? ahd thr 2ec- g 7.60
magnes i un §9I}fz§t7%7 (Theq,ontd 5 grz), ‘?W@QI’P{% I1@>Q@r(1wa§ 13.72 (1H,
passed 1t hrou of silica e vva§

condentrade éﬁgslhcamd‘éu@z HuNa@ffS@rfduIal 5§?>I12 Jou@8 36 [MdH 1.
vvas[%%gt%ﬁ RE: W {3

pwidazi 3) Y A R0 |\
d G Ileq%ed vacuumflltratlon The

sol AlCH for 16 h to afford the

desired product N {3 -[ %PS 3 |

-di et hyl - but yl ) - 4- hydr epy 2> %d’ i hydro-pyrrolo [
1,2-b] pyridazin 3 -yi]-1, 1-ldi Jko , 62 hydr o- 1

26- benzo [ 1,2, 4]thi@diaz|n-H-y " et hanesul f onani de
(0.031 9, 0. 061 ol N510 eI d) as a pale yell ow
powder. 'H NMR (400 MHz, O d6) 6: 1.01 (9H, s),
1.57 - 1.62 (2H, m, 3. 0 (3H, s), 4.39 - 4.43 (2H,

m, 6.70 - 6.72 (1 H, 703(1H d, J = 3.8 Hz),
7.5 3 (1 H dd, J1= 8.7 , :28HZ) 7. 60

1 ¥ = 10 0>1,4- H,
( Fto%ﬂ ;@%?h%@?%&%@ﬁhé& &g%"?ﬁ ﬁ 1 %dédri s)4-Hy@&0G%

C21b@5¢{l5,@61$hiadifdziuﬂe|y15@}7tfr01@[ 21‘-1131281111135@8 @6 (EMuihd 4d, 0.257 g,

[ 02 9’% %Hgﬂ %sgu?lﬁwho% ate (S) 59{5 ﬁ,y2 d3r8or)r(1 ]2 sarcosule (é) 0&5 ﬁyo 285

r o- mmol) and copper (I) 10d1de (0. 022 g, 0.119 mmol) were combined. Anhydrous N, N-

py r @n%rljf(i %(%’ (% )g\%]a[srg'ﬁld%e({fp{ldwedq)y% r%e&lyl -met lhlﬂ%sul?onam1de

- N- (ll])lStlhg] 4 Meinhmihe Sht fcndon e dSksNd SV hiIO&Ping Binder vacuum and
the flask purged with nitrogen. The mixture was stirred at 100 °C for 1 h. Additional
copper (I) iodide (0.1 g, 0.525 mmol) was added. The mixture continued to stir at 100
°C for 3 h. Upon cooling, the mixture was diluted with ethyl acetate (200 mL),
washed with 1.0 M aqueous hydrochloric acid solution (2 x 100 mL), dried over
magnesium sulfate. The entire organic layer was passed through a plug of silica gel.
Upon concentrating in vacuo to a volume of approximately 10 mL, the desired
product precipitated. The solid was collected by vacuum filtration. The solid was
recrystallized in ethyl acetate, collected by vacuum filtration and dried in vacuo to

afford the desired product, N-{3-[1-(3,3-dimethyl-butyl)-4-hydroxy-2-oxo-1,2-
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H N N O [0227]

1- (3, 3-Di net hyl - butyl) -4-hydroxy-3-(7-iodo-1, 1-di oxo-1
WQ Zooditsnpolr o- 1) 6- PCT/US2007/071826

benzo[ 1, 2, 4] t hi adi azi n-3-yl ) -pyrrol o[ 1, 2-b] pyri dazi n-2

-one (Exanple 4d, 0.257 g, 0.476 mmol), potassium

triphosphate (0.505 g, 2.38 mmvpl ), sarcosine (0.025 g,

ol e R U AR PR RN AR or i e

(9. Benmd]) 2vidibiadidded - jl}}ll\/]-mwbyl Ibgthanesulfonamlde (0.082 g, 0.157 mmol,

Sor 1t oA GG ORH or ot MR MR i SRRk .

t hel.§8 ask2 PW, @0 03.0d L, W), 8 BD(.BE!D s), Fle - mmt(mﬂemyvagz 6.72 (1H,

 oamad ol )5 588 hali 7kt mk s (FERFTF 7k (g b L

contiisRESH chled folr 05, FBINDOE), foend £11.13, Rundpons p\ﬂmlﬂ ng, the

m xture mas dlluted wth eth I acetate 200 ]
wastf@ehliixe O N34 beie aethylduitd)-2 1 sfilydroyn
(2 13%1%@(91 gtb)lpvrlqglin? @l VAVEL- dlo%gnle@ihm §Md l;éﬁ%ﬁ 1 2-E1|z|]tﬁ1ad1azm 7-
entlre organlc Iayer was passed through a plug of

¢ gaderating in vacuo to a vol une
of apprOX|nater 10 m_, theog93|red product
precipitated. The SO|Id was .eQl red/by vacuum
filtration. The solid w&5 r*egfi:II Yzed in ethyl
acetate, collected |on and dried in
vacuo to afford th& desi kedHproduct,

N-{3-[1- (3, 3-di met hyl - b yI9 - 4- hydr oxy- 2- oxo0-1,2 77 WO
2007/ 150001 PCT/ US2007/ 0%1826

di hydro-pyrrol o[ 1, 2- b] pyri dazi n-3-yl]-1, 1-di oxo- 1, 4-di
hydro-1) 6-

benzo[ 1121?441}&1%)(?@:' @Zlbd{b 1,1 \lidxol¥ /8 b -1neb aaoe U 1ieaaiin-3 -
de (0.082 %N , 33@6y|eld) as a pale yeIIow

povw.lbﬂ -(3-mgt Hmlt(yumarrqx}ple,l DoBolde)2-gic1. 02 (9H, s),

.58 - 1.62 (2H, m, 3.01 (SHD S), 3.31 (3H s), 4.40
- 4.44 (2H, m, 6.72 - 6. g& h H_ ! 7.04 (1H, d, J=
3.9 Hz), 7.70 - 7.76 (3H, 1M (1H, s), 13.78 (1H
bs). LG Ms (ESI) cal 4 06S2, found
521. 14, found 522.6 [% 0228] Exanple 6:
N-{ 3- [4 Hydroy 1 (3- nethy )-2-0x0-1, 2-di h_
bvrrol o[ 1, 2-b] pyri dazi n- 3=yl hl , | -di oxo- 1, 4-di hydro-12
6-benzo[1,2,4]thiadiazin-7- y
- N- et hyl - met hanesul fonanrde~O''0 O OHNSI1 j OS50
N jg229y (NI6do-1,1-dioxo-1,4-dihydro-11°-benzo[1,2,4]thiadiazin-3-yl)-acetic acid

(Example 4b, 0.2 g, 0.546 mmol) was dissolved in N, N-dimethylformamide (2.7 mL).

1-(3-Methyl-butylamino)-1 H-pyrrole-2-carboxylic acid allyl ester (Example 1¢, 0.129
g, 0.546 mmol) was added followed by a 1.0 M solution of N, N-
dicyclohexylcarbodiimide in dichloromethane (0.574 mL, 0.574 mmol). The mixture
was stirred at 25 °C for 2 h. N,N-Dicyclohexylurea precipitation was visible at this
point. The mixture was diluted with dichloromethane (5 mL) and filtered under
reduced pressure. The filtrate was washed with 1.0 M aqueous hydrochloric acid
solution (2 x 10 mL), saturated aqueous brine solution (10 mL), dried over

magnesium sulfate, filtered and concentrated in vacuo to afford a golden oil. The oil
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a) 4-Hydroxy-3-(7-iodo-1, 1-di oxo-1, 4-di hydro-12
6- benzo[ 1, 2, 4] thiadiazin-3- yl)-1-(3

wo p@wrhsdoebut yl ) -pyrrol o [ 1, 2-b] pyri dazi n- 2- onECD0S200:)71826
Nls DOD N H QNN O[0229]
(7-1odo-1,1-dioxo-1, 4-di hydro-12
6- benzo[ 1, 2, 4] thi adi azin-3-yl)-acetic acid (Exanple

4b, w% cgssglyvecpm%ﬁﬁnm lﬂm%a% Shio SALYFD isHium ethoxide in ethanol
di met hyl formamde (2.7 ni).

1- (@448 mHywab added and the ymixthrepyas soired 2 30 8¢ oyl i Addafisningl
al | %gluﬁ‘?’%tﬁgxu{ 55@&591110&? id 84 IQL)’I‘%QS adged %ﬁmﬁﬂi% ')vaé"@lﬁed at 80

adde O Msolution o
di cicoothbx idlpolac@(hdg taASd€, tha phii vedsladjustae torrpnex{ndut Gy 4 byrthe

0. ﬁgdélltmif }é I(w)exy eou&yﬁo%h].o%?m? gélﬁtﬁo%d Il%neg]g ecp‘rgc ta% nlhx'gas

cyc ur ea ’preci was Vi Ssi
p0| oltservdch eM pthatoll f3emIMaWasohdlded ax thd mixtuﬂe ohd ﬂlakﬁmngmmly( Hhe
) so\?ggxﬁ]égo V?IICtleﬁ g)ig%%ﬁ}l[n gatra%%glgr%%y(gwgﬁ ngranoé -@ €2 CIn]Jd) ancal dried in
soI Vichi® for (18th dfforarthe,desfd lpfcﬁihaﬁ4<h§2ﬂieﬂ}u$-(‘b[ddlﬁ Isdibxg-1,0n
gneS|um ul fa ilter

ContBio-AE Shevor Ty Ran S by 4 gle&a’ RianD gpArSiofipsb Bidazin-
78 H0n20036 %S@%Lnﬁg%%%m/agzm@pom B9 Maslcdidd for

et hanol 21% sol uti on of sodi um et hoxi de in

et h(aqupU\S@S 4fiﬂsnd.r§@§ Oefeunslfddd S &MdH he ni xture was
stirred ‘tﬁ‘?\’ d‘?&x 1 - h’f m@t‘ﬂgl'ﬁ dﬁpgloxo q@%l%@b%bﬁ%

i n et hanol O 448 m_ was adde he mXxture was
st | blpwalazin-380]-1,- d‘l@w u4-Hihydjooin.* o[ Iyt Ithoadine] -yt e nyshyl-
%glm%?&l?onam g.appr oximately 6 by the addition of
eous hydrochlorlc acid solution. Inmediate
preC| pltatl on was observed® Mkt hanbl (3 nL) was added
and the mixture was shalkgn P ¥ The solid was

col l ected by vacuumfil rat 0 neet wi t h net hanol
(3 x 2 nL) and dried THh > acflo for 16 h to afford the
desi red product, 4- -(7-io0do-1, 1-di oxo-1, 4-

di hydro-1 26-benzo | 1, ,4]thiadiazin-3 -yl)-1-(3

-met hyl -butyl)-pyrrolo [ Y, 2-b] pyri dazi n- 2-one (0.196
g, 0.372 mmol, 68%yield s a white powder. LC- M5

(ESl) calcd for ~CI9H191 NA04S, found 526.02, found
527[0@@)][4qu1r])xy—}ﬂ7 “iodo-1,1-dioxo-1,4-dihydro-1A°-benzo[ 1,2 4]th1ad1azm—3 -yD)-

yr ol ol g f e o P A0 e R o G R 8

26- e opdtasgind, tdposplatt (837N .7+ 38 moNL- saestokip¢ €0.019 g, 0.214

et H%%S,Séﬁldfc%@mﬁj %dg‘e (6.09 g, 0.089 mmol) were combined. Anhydrous N, N-
dimethylformamide (7 mL) was added followed by N-methyl-methanesulfonamide
(0.39 g, 3.57 mmol). The solution was degassed while stirring under vacuum and the
flask purged with nitrogen. The mixture was stirred at 100 °C for 1 h. Additional
copper (I) iodide (0.1 g, 0.525 mmol) was added. The mixture continued to stir at 100
°C for 3 h. Upon cooling, the mixture was diluted with ethyl acetate (200 mL),
washed with 1.0 M aqueous hydrochloric acid solution (2 x 100 mL), dried over
magnesium sulfate, filtered and concentrated in vacuo to a solid. Purification by flash
column chromatography (5% ethyl acetate in dichloromethane) followed by

trituration from ethyl acetate and collection by vacuum filtration afforded the desired
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OHNSI j OSO NCNH '"NO
4- Hydr oxy-3- (7-i odo-1, 1-di oxo-1
W®@2enzo)1L, 2, 4] t hi adi azi n-3-yl) PCT/US2007/071826
1- (3-net hyl -butyl)-pyrrol o[ 1, 2- b] pyri dazi n- 2- one
(Exanmpl e 6a, 0.188 g, 0.357 mmol), potassium
triphosphate (0.379 g, 1.78 mmol ), sarcosine (0.019 g,
0. Zﬁgrﬂducmm |{3) 4- lﬂr&%)&gqp@;%etﬁgfl)buky@)di 8- 9. %ﬁr@pyﬂ%l&@g

re conbin ous N, N di met hyl f
(7 lpﬂpyrldgglg Jaddéd- dl@io}bm&ly@y 12.° —benzo[l 2 4]th1ad1azm—7 yl}—N—methyl—
N- net t hane n 3 3. 57 I The 1
sot it s (ERARRETROL AR ST P P i R B ot =
t heNMR @8k Mz, gmscwzg)ta b1 (eyEn = Ehd{zm XSUREL, was= 7.6 Hz),

stl t 100 C f{ . ,Addi t ] onal r ()

ol GEehrtg, 50535 il s -HBe FAECH A &9 o) 6.70
contd, mJ@@II hg 75@4 olHaa mes f7cn9 -3.1%.(214p@n 7@@Q1Hrth=tzhgst)
m Xt u di | acet at eFéZOO g
washHCH £ 13.17?)(1r174 B@ué&u@sr{?élr) 6elRd By CerthdY-Qedofoynd YH-12,
(2 pudPsbgmm+gini ed over magnesiumsul fate, filtered

and concentrated in vacuo to a soI i d. Purl f| catl on by

f | al9R31] dixemple 7 Nr Grld 3ot byl ; :

i QR ATS ARk L @'Jl]OM’F by Py &rﬁzém q%@;lw' yI}-N-
acetate and col I ection by vacuumtiltration afford

t hemelbglimebané@I MERdO7/ 150001 PCT/ US2007/ 071826

pr oduct,

N-{3-[ 4- hydr oxy-1 - ( 3- rret}gyl \‘g’(ﬁi% élo;,o-l 2-di hydr o- p

[ 0230]
4-di hydro- 12

yrrol o[ 1, 2- b] pyridazi n® di,8xo0- 1, 4- di hydro-1
26-benzo [ 1, 2, 4]t hj.adi hyl -

nmet hanesul f onam de 1057 g, HO. 112 mol, 31%vyield) as
a pal e yel | ow powder-N- (400 MHz, DMBO d6) 6:

0.97 (6H, d, J=6.4 Hz)| 1.59 (2H, q, J= 7.6 Hz), 1.73
(1H, septet, J= 6.5 Hz), 3.01 (3H, s), 3.31 (3H, s),
4.41 (2H, t, J= 7.9 Hz), g, 70 - 6.72 (1H, m), 7.04

(1H, d, J= 4.5 Hz), 7.69 -77.76 (2H, m), 7.88 (1H, d,
J= 2.3 H2)V;BenzothipzqlHHyl-megthangRifgganiid¢d, bs). LC-MS (ESI)
calcd for C21H25N506S2, found 597.12, found 508. 4

[ MFH+] . [0231] Exanple & N o~

N- { 3 4- Hydr oxy- | - ( 3- meé\ ¥ o 2- oxo- 1, 2- di hydr o-
pyrrol o[ 1, 2-b] pyri dazi n-8- -1, 1-di oxo- 1, 4- di hydro- 12
g' ?ﬁﬁ?@[l\%@tﬁﬂ&%ﬂ%ﬁ&l%%ﬁ?{b (4.9 Y43 TREDBRES Yid ™M ARin® a

solution of benzothiazol-6-ylamine (9.58 g, 63.8 mmol) in pyridine (100 mL) at 25
°C. The resulting mixture was stirred at 25 °C for 30 min, and then was concentrated
in vacuo. The residue was partitioned between 1.0 M aqueous hydrochloric acid
solution (150 mL) and ethyl acetate (2 x 150 mL). The organic layers were dried over
sodium sulfate, filtered and concentrated in vacuo. Trituration of the residue with
diethyl ether afforded a solid that was collected by vacuum filtration and dried in
vacuo to afford the desired product, N-benzothiazol-6-yl-methanesulfonamide (13.3 g,
58.3 mmol, 91% yield) as a pink solid. "H NMR (400 MHz, DMSO-ds) &: 3.03 (3H,
s), 7.36 (1H, dd, J;=2.3 Hz, J,=8.6 Hz), 7.94 (1H, d, /= 1.6 Hz), 8.02 (1H, d, J =
9.2 Hz), 9.27 (1H, s), 9.95 (1H, s).

b) N-Benzothiazol-6-yl-N-methyl-methanesulfonamide
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CN?, H N O a) N-Benzothiazol -6-yl -nmet hanesul f onam de

H S/ NS\\ j I O-~0 N/[0232] Methanesul fonyl
wa@bloonswer (4. 93 nL, 63.7 nmol) was added over BCTUS200T071826

a solution of benzothiazol-6-ylamne (9.58 g, 63.8

mmol) in pyridine (100 nL) at 25 T. The resulting

m xture was stirred at 25 C for 30 mn, and then was

concentrated in vacuo. The resjdue was partitioned

between 1.0 M aqueous hyglr | vy c-acid solution (150
m.) and ethyl acetate (@ Bdf_s}\o The organic | ayers
were dried over sodium frlitered and

A

vacaddad foid sotugibn ofiv-dazodiidzedo WhmeMﬁl(B@tﬂfdnﬁ)mBifef(EXaﬁhIﬂd’l’El 133 g,

N Dt SR8 Bt e M d AR dedopege (362 1, 551

m‘mﬂnmgg 394 vl d)ld ﬁl‘é r@cfdnkixGot s warhheBIMR2 40 Otidddzfor 4 h, then
DVSO- d6) . 6: 3, 03

— gVgp qut tlongd lga&w?efl_li 0N ekqgeouﬁ_ ﬁgdré_étjoncgw@go%ﬂlgl (3§0 mj) an(?

9. Zeth'?l)acet;ﬂe &rx Q%L?)The%r%ﬁw(lﬂ-ﬂrs Wdre dAId over sodium sulfate,

N- Benzot hi azol | - N- et met hanesul f onam de 80 WO

200&}%’0@%01&@%@2%%@73 pgatiog ofdienesiqug gty dietnd iothas

hy d&ffo@@ed(a?soi?}@t}ﬂt \%s d%ll&@e@ﬂ%ﬂ VaB§RIS FiRAtidMardl diRl B valid to afford
m’mq)1 added to sol uti on of

N-U@ﬁQ@Wﬁ Bﬁ@VGBV?@Eﬁ@ﬁﬁ@dé§hNﬂ%ﬁaﬁﬁ@6wQ%&§Wﬁm@wK&31&50
13.
15 T SR AR Ak Jud SH FONCHP NiEPRISRe 5,604 P

t he3. Bb@(ﬂ, B A. ST M, uﬂldelzwa%z Warfred. HZ)Z&OC(II-L‘,tdL yred Hoyrd. 23

h, ot d between 1.0 M aqueous
hy¢ %??2?2? 40(cl%ﬁu§| on (300 nL.) and ethyl acetate

(2 x 250:) -)Metidnesudfog@nhahylayein-Aebazell 4hiagvryl]-acetic acid
sodiumsul fate, filtered and concentrated in vacuo.
Tri‘?lﬁfg]%lteﬁ% of the residue with diethyl ether

afforded a solid that was coll ected| by vacuum

filtration and dried ip va Ngr/d t he desired

N- benzot hi azol - 6- y | mdd yin anesul fonam de (12.1

g, 50 mml, 86%yield) as d' pink solid. 'H NWVR (400

MHz 02 BB dez)ne i cho@r4t3 0. 1SthL, 413.n3ikol{ Btk adslpd tora DIatipA bE V-

g_dé%e%%ozthi%io%—6'—_ﬁ—’N—r‘%%thil—r%étﬁanlgglfongr'n%z o n, 15,08 241 hinon
in ethanol (150 mL) at 25 °C. The reaction mixture was heated to 50 °C for 13 h, and
then was concentrated iz vacuo. The residue was dissolved in 1.0 M aqueous
hydrochloric acid solution (100 mL) and the pH was adjusted to 7 by the addition of
6.0 M aqueous hydrochloric acid solution. The resulting mixture was extracted with
ethyl acetate (2 x 150 mL) and the aqueous layer was acidified to pH 3 by the
addition of 6.0 M aqueous hydrochloric acid solution, and then neutralized to pH 7 by
the addition of solid sodium bicarbonate. The mixture was again extracted with ethyl
acetate (1 x 150 mL) and all organic layers were combined, dried over sodium sulfate,
filtered and concentrated iz vacuo. The orange solid thus obtained was dissolved in
tetrahydrofuran (150 mL) and triethylamine (12.3 mL, 88.2 mmol), and 4-chloro-3-
oxo-butyric acid methyl ester (5.10 mL, 44.2 mmol) were added sequentially at 25 °C.
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(1H,d, J=1.7Hz), 9.40(1H,s). c¢)
[ 7- (Met hanesul f onyl - met hyl - am no) - 4H benzo[ 1, 4] t hi azin

w0 Moghjooaceti c acid nmethyl ester S N Gso MeOPQI/BIS2007/071826
[ 0234] Hydrazi ne nonohydrate (20.1 nmL, 414 mmol) was
added to a solution of N
benzot hi azol - 6-yl - N-net hyl - met hanesul f onam de (Exanpl e

7D, TG e 2608 misttdre vaV0RY A at 251 °¢ Fo'? a9 rl‘lo Lnd(tﬂélqvﬂtﬁanﬁ‘lgntgpogﬁveen

The reaction m xture was heat ed ,
t heh0 %mue@wdwﬁnoﬁld@@fdamdwwwuélwm@ and stharlaecipged2 < 150 mL).
di s ‘]

10’%1%' rroﬁ édnlgy%%\gelgldﬁéw\ﬂgﬁggodblg%{ e ﬂt‘ﬁ:ghf;érh&arﬁlﬁdog eagélt% Q% cuo.
of Pt@lf@atmnaxjmgs'ddw&dm@mmmclacm@togl@blm(h/fmck stlfve gel 60 40-
res pure. was  extract acet ate (2
" C 8 8-t MR RS Aok e B BT
by (nitehanadtbiyil-afetigi-aind)- M—I&Qﬂﬂﬂ?us Al - @@/ﬂld@étﬁcﬂacﬁbm&hyl ester
sol tlon and then neutralized to pH 7 Db t he
add®ti0dn 20p meli G e ¥ai L wegawaglwat%NM%@%War@%sﬁ' 2.86
aga@ﬁ OX3. W@j}?%‘) wigs iethvl 72 (@Heﬁaé £ 611{ 4, #—5@6%) 2R 1H, dd,

al | organi c | ayers were conbi ne dried over sodium

sul f1at 23 Hzf L Fiet B, 338 (Wbdeénraiad 063 GHetlo. The
orange I7I @[eﬁﬁh‘%uﬁ%ﬁy@%ﬁgl m&oij S0 ﬁ]&rﬂoﬂ{lmethgl 1,1-dioxo-

tetrahy rof'uran nd triethyla
88. DH+tivbbanzo ér—idihmzmwl@atbosyhcami-tmrbwl eteaci d met hyI

ester (5.10 n., 44.2 mml) e addEd sequential ly at

25 T. 81 WD 2007/ 150001 P 2 07/971826 The
reaction mxture was s@rr d GXor 2 h, and then
was partitioned bet ofs (Plydr ochl ori c
acid solution (150 and et hyl acetate (2 x 150 ni).

The organic layers were dri é®over sodi um sul fate,
fil [0@3$]d)1aMbntyhcaelﬂtnamt(eﬁz g5 1viabhol) andDMInﬁetlomammnp}cmﬁme

glhle Or § #J ?]661}1110 lox’.;lesrtg d%ll lsjeg]n@el%ggﬁ}m thE 8% ( t}}aﬂesulfonyl—
heX@&ﬁﬁl)anﬁfl(f)OﬁffﬂB&zb het] tfﬂ&@inrﬁﬂ p¢caid et meEh%l e:lrster I'(]Example 73c 8.40
esul 1o nQ enzo th) azi n- 3-
yI 1& gégtmle()‘g&ﬁtatf%?&&w@%%@% FnL))€ Q% g e %@ %Jlln‘ﬂ‘é?ure wayjfirred
%I edtdy °@$0r61 SMﬁhﬂdQHérS\Qésl pirtltlbhbd%V&eﬂQQ) M'd)é ogp%dﬁ%cgg)nc acid
S) so@;mgg (f(Sj_)ppL)dand 3thy]8aceta;qi§ x 150 112{4)( 1"]313 orgfiic laygrs wers. dgied over
' so&%nrsu%‘at@ filteked ahd 2dndedtihtedin o2 The F&lue W8s &&olvdilin

7) (w%lwaﬁ@%lamer @AY mbivet 2y C-2afime)argpareenreik peidf ohg | 7t h
Y1 - hadm@hBPy, %"7 hemdly @%%Q&dl &ﬁe& Riak AR 5HEREER Eflium

acid tert- but yl ‘ester.
thiosulfate (15 g, dissolved in 150 mL water) was added and the biphasic mixture was

stirred at 25 °C for 30 min then poured into a separatory funnel containing a 1:1
mixture of ethyl acetate and hexanes (350 mL). The phases were separated and the
organic layer was washed sequentially with 1.0 M aqueous sodium hydroxide solution
(100 mL), 1.0 M aqueous hydrochloric acid solution (100 mL), and saturated aqueous
sodium bicarbonate solution (100 mL). The organic layer was dried over sodium
sulfate, filtered and was concentrated in vacuo. Purification of the residue by flash
column chromatography (Merck silica gel 60, 40-63 um, 20-90% ethyl acetate in

hexanes) afforded the desired product, 7-(methanesulfonyl-methyl-amino)-3-
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[JI I oso MO N Boc [0235] Di-tert-butyl carbonate
(11.2 g, 51.1 mol) and 4-di net hyl am nopyri di ne

w@ 08250001 5.11 nmol) were added sequenti al | y RP@I/HS2007/071826
solution of [7-(methanesul fonyl- nmethyl- amno)-4HDb
enzo [ 1,4]thiazin-3 -yl] -acetic acid nethyl ester
(Exanple 7c, 8.40 g, 25.6 mmol) in tetrahydrofuran
(10 The Gl QM a1 Xt U :

5 Qg dhof e AL REIH Ol ﬁ%aﬁ@%ﬁé%wc e

aq ulsmﬂgsthly(érw@n? 8?2 mmoel,c%% ylsld) uta 3@&10\6' Tés0n. M) NsiRd 466 NiHz,
ace The or d
over BEEL sttt A oo B RPN 1 B TDEh T i 247

vacugr (s]Bessr(ess dm)m @), 330k @), SBRCY) OBDARTIFANEG 68

779K ¥ [0k 789 798P E) s added: A ter o

stirri ng? f’p(Mé:tQan@hﬂ‘foﬁ 1-rR&h fan$ QA UMk 41 asilyiAL £.5( 15
di ssol ved in 150 water) was added and 't he

bi phraseld.AihirzioB eyl investic aid.rred at 25 C for 30 min then
poured into a separatory f(_t)mrtgal containing a 1:1

m xture of ethyl acetate a 2 a e (/350 m.). The
phases were separ at e%izd/‘ﬁhi‘;‘ g, | ayer was
washed sequentially We€ueous sodi um

100 nL

hydr oxi de sol ution H, 1.0 M aqueous

hy dfpegd)! 25 bgw @%legusss%l bh epmﬁﬂagma}agldewg psaty 'b%ﬁ&'l) was

aqueous bi ca onate S 0 n)
or gaided tol appltionas’- (:tmtmewfenylmh)dmmm){3f1a@tboxyf:arb@re4lre@hyl-

o) Y PP RS PU 15 Ry Bl B 7
gel 1.80g, 2450 Bdomin ﬁ&h%%xt%ﬁ’@l Tae edaxion mlmurdwmnﬁsd at25 °C
aff d the desired

S Rt gR o eRHRRGEh fgM squegss eroshigrs teig gytion
PCT( 1 5@3@@31‘6@&11}8 Z@etaﬁe (2 >1 1510 rgL) The orgamc layers were dried over sodium
met car bonyl net i 0X0Q-

b%ﬁtx %{ @te&qd? %fia%%ér% edia Py |TF18H%mnd)f fheresidug yyighya 5:1

eSt ﬁfxu{réo?cﬂetme%eggndmtbnltraé%fd/rﬁ&i @) dase@pihdiqw f oam
"H NMR (400 CDC133 gm xture of sever al

| soﬁﬁw@pfsalf@@ﬁﬁr‘fﬁ)yl gminp)-4.1-diexpo; 1 idmdr@slﬁ -banzgH {18yazin-3-yl]-
2
5 ghelSiid @249 453 mody 360 S g Ordndd sl TH NN gggo
( m DMBO7Zds) &: Z96/@H( #) 3.2/ (3BB s}, 3.A38B,(sn)6,0310HOD, 739 (1HeY, J=8.6
[7- I.fonyl - et hyl -.am.no) - - di. 0xq- 1, 4- dj r
o! 16 BT B 7§ M AP0 (bt P o el
N. 1240 (WHt%). [ 0236] A 2.0 M aqueous sol ution of |ithium
hydr oxi q‘)eN—({g'—[g—I-gja'rox%ﬁ'—g —rggg}l/l)bu%%—oxo—l,2—dihydr0—pyrr010[1,2—
blpyridazin-3-yl]-1,1-dioxo-1,4-dihydro-12°-benzo[1,4]thiazin-7-yl} -N-methyl-
methanesulfonamide.
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added to a sol ution of

7- (et hanesul f onyl - net hyl - am no) - 3- net hoxycar bonyl net h
W@ 200715000di oxo- | H 1k6 - benzo[ 1, 4]t hi azi ne- 4- caPGDKFI00T071826

acid tert-butyl ester (Exanple 7d, 1.29 g, 2.80 nmol)

in methanol at 25 T. The reaction m xture was stirred

at 25 C for 5 h, and then was partitioned between 0.5

M aenus iy ?%k}qaﬂlﬁoﬁpy@yﬁ% LR M) oo fexample

eth ace ate anl c a ers were
dr i éﬂoé%g dinunyD and ﬁe(m@thaltiqsultf@w meﬁamkdar@mﬁbbhidmpédl

R TS AL B 8y a4

deswere disprlodiict 3: l[rﬁlxture of dichloromethane and N, N-dimethylformamide (4

b6 BERgasT C1 AaplipBor NAaReisT ek Mgk g

0. %CHththaﬁl%i) Mﬂﬁhﬂﬁol)&ﬁasaaﬂd@lra&iﬂ@fe rSthbldmlxukﬂe N\{Rst(rﬁeﬁ&t 25

( 2HC @?Nﬁ%e@g?lt(erfg' %§3 P It tez@s (%%en tesz vgcug a)nglﬁ‘t)e resryduggvas
( 1HyissdBed ihlethadoB4 L) od 25 €. 9A 3 148&DIutidn ol etihxidén ethdnol

Hz), 10.80 (1H, sg . 12.79 (1H, s). f) .

N- {8:308 bl dirl dyym) s adedgnd.thesregqtipn i vias headpd iy &P o 60r 6
yr rpl Rfidr Bolid2] 1P ¥ Pelagd ﬂﬂrx?ure %J ?\I_a%lt;ongdl BtRede s 8 LndnR- 1
26-benzo [ 1,4]thiazin

ot BN Tie SHA b Idion (EOMELRNS 1 Acet €A1 SHLIN e g8zevi0
200121{’61‘?@91@ hrlggéeum /519@1468 BRered Ql%i?b%]ncentrated in vacuo. Sequential

tyl am no H-pyrrol e-2-carboxylic aci
aI Igﬂlrlﬁé@toeirof c@aﬂme@y ae:h caum chrematogramy (Wepk)silga gel 60, 40-

J
o b DR e DA B0 B b e Cn - Luna
( Exanpl&ﬂ)?ﬂ)pAQA;&iﬁ% g 21.0.rdind 3d; e ht)= 0-We 0@ dics@mitkileaid wiater Eboth
3:1 m xture of hIoronethane and

N, N P38 ﬁr Fopecticqcidypyer 40 mig, fow 7 38 gilymind afpyded the
N, Niedirsysrbakeeny | ﬁ?lﬁlgﬂﬁﬂxlym ﬁqemétﬁyldoﬁgrcfni—oxoll 0- dMyUﬂ) pyrrolo[1,2-

di chl or onet hane, was a

r eallpyristazing xylind 4 -digie- 54 ﬂﬁlﬁv@r@ la¢-bogo[ 14 fhe?rzmﬂ Ml}tlﬁéﬁthyl
f ' | ﬁl%ﬁfé 1tbA8midk kd 6&1% o128 nfryi! ; ha% é‘llﬁ?% d%né{@%‘@d aﬁq\IMR

he reS| ue was dissolved in e
A 20190 B/ﬁIIZl,JDNtSO -df) ds b (AH, dt Froxiddéz)j h5ket haéh@lH m()DL 634 61870

et B B0t 50 R vdrE el “ERb PR SN il oo,

i X6.49 @ Hyes), R0 (1iE, bonaao biet, beens0 (131, Mk age2ous bs). LC-MS (ESI)

?¥q%’ g%8ﬁ£§%ﬁ#hg g&%ghkggdg&%gsﬁthﬁpd et hyl acetate

[0238] Example 8: N-{3-[1-(3.3-Dimethyl-butyl)-4-hydroxy-2-oxo0-1,2-dihydro-
pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1,4-dihydro-1A5-benzo[ 1,4 ]thiazin-7-yI} -

methanesulfonamide.
o, ,O H
N N
OH | | ,/S\\
O O
S N
N\ N H
N O
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| ayers were dried over sodiumsulfate, filtered and

concentrated in vacuo. Sequential purification of the
w0 2®7dswoby flash col utm chromat ogr aphy ( Mer ckPGI/US2987/071826

gel 60, 40- 63 m 5b-100% et hyl acetate in hexanes)

and preparative HPLC [colum = Luna 5p C18(2) 100A

Axia 50 x 21.2 mm1d; eluent = 0-*100% acetonitrile in

wat er (baﬁ?EbAmﬁQrStrﬂt'r@bé}Qe&t}Qgﬂ% trifluoroacetic acid)
over 7. low = 30 nL/mn] afforded the desired

product, N— {3 [ 4- hydr oxyHs 3 NO,

- met hyl - but yl ) - 2- oxo- 1, 2-di pyrrol o[ 1,2-

b] pyri dazin-3 yI] 1 1 di 4-di hydro-1 26-benzo |
1 4 th| azin-7- - mat hanesul f gnam de (0. 060

2P gh ?ﬁhbtron Oi é%twbév@}h%l%@ get 1 oWmed)in gthanpl YQvRL)

5-4(5)8215'(\4;&"5& %@&@my@raz@e Qﬁira(t@ H 9 gd 3 88]mm@g4 Thi YeactionIixture

3. 28ay(sgyed B>§)3 b %2%3 anwosgenér@tﬂi inyicucs The rfsmnggsf? oilgwas
(1 Hmké?ﬁ%w in et@ﬁﬂd%etgt% "baréﬁ'ﬁg acfiRQ v(u%l“) 1 @@%\%Jegus%?fdl(oéﬂorlc acid

cal cd

f or sowémzemmzlt@o G| héibmﬂaws The zeact[lcrwmm]ure paagheted

a\gﬂlk @th? e?c%;[at& dried ﬁVTI’ I%al%nes 1sm sulﬁlte fil ergc}( g{ld COélC%nt]‘ﬁted in
bv r vagho| ﬂheze&ulltplgrolr&llaz sqhdava;z Itlhtluralteddwdbmethyl 4thdi imddiried 12
6- b e ’ ) ‘ ‘ . o H
PGPk (o TR e 19215
PCTihtdSR 86%/ y)I)8RE yeltw @lid A NBIR- (aoe NiHZ Achoenzed euBi(B]

b SRRHL ] aSoh I BOE Bh- Tt T @inidhdi - B0

L) ., 283 HyY. gat-eb Wishitarehg dyanazs pa-+hydrate, G 13.20
388 mmol,). The reaction mxture was stirred for 3 h
at N And concentrated in vacuo. The resulti ng red

Oi | was p)(AKaR-MR-bbiroft MiiazBCRYBlaBoticGII R b¥er
acidifi edtvm th 0.1 M gqﬂeous h%/,zlraochl or i cﬁﬁam d

solution until the soluti Lnt Nght yell ow. The
reaction mxture was extract m)h et hyl acetate,
dri ed over magnesi um SEﬂd) ered, and

concentrated in vacuo. The rébultl ng orange solid was

tri p)MGa]t&@bluﬁ&%fdimﬁﬁtyS nigiohtenzemtttiiot (Hxathpler8a, ¥ag@uUzs.9 0
afford. the

S e SRRk en DOTRL s repigd ity rcgiylaming (45 & 4
yi elehbl)asd athylehlodyicsoidetite (4B INME3 (D). MHiZ reabi@i @ﬁﬁnéﬁl)is

6 6s‘urred ((1‘[ 25 °C for 12 h, concentrated in vacuo, taken up in ethyl acetate, and
heated at 80 °C for 3 h. The reaction mixture was allowed to cool to 25 °C,
washed with brine solution, dried over sodium sulfate, and concentrated in vacuo.
The resulting brown solid was triturated with diethyl ether to afford the desired
product, (7-nitro-4H-benzo[1,4]thiazin-3-yl)-acetic acid ethyl ester (5.8 g, 20.7
mmol, 87% vield) as a yellow solid. 'H NMR (400 MHz, CDCls) & 1.32 (t, 3H, J
=7.1 Hz), 3.49 (s, 2H), 4.21 (q, 2H, J=7.0 Hz), 4.89 (s, 1H), 6.91 (d, 1H, /=18.7
Hz), 8.00 (dd, 1H, J; =9.5 Hz, J>=2.3 Hz), 8.12 (d, 1H, J=3.1 Hz), 10.95 (bs,
1H). LC-MS (ESI) calcd for C1,H;,N,04S [M+H'] 281.05, found 281.23
[M+HT.
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2H), 6.82 (d, 1H, J= 8.7 Hz), 7.65 (d, 1H, J= 2.2 Hz),
7.88 (dd, 1H, J1= 8.9 Hz, J2 = 2.7 Hz). LCMs (ESI)
w@adocdsdoor CEHEN202S [ MtH+] 171. 01, found 193. ROI/US2007/071826
[ MkFNa+] . b) (7-Nitro-4H benzo[1, 4]thiazin-3-yl)-acetic
acid ethyl ester S/ NO2 1JI \ EtO N H [0240] A
sol ution of 2-am no-5-nitro-benzenethiol (Exanple 8a,
4.1 9, Z3RAMR.- AHrb@nztoﬁthwwraeéﬁc(aég emy) esY@S
treated wtr1tr|ethy am ne . and
et hyl chl oroacet oacetate 4 ~6 ﬁHmﬂDI) The
reaction m xture was sti h C for 12 h,
concentrated i n vacuo,gidake A et hyl acetate, and
heated at 80 C for 3 h. The rébctlon m xture was

al | maey A ®l6@alof{ Pni0-4G-benvéls AgHia¥ih 3by PideAaG@ bl cOfds
dri ed over sodi um sul f

concentrat e vac
Thel FFa8RiE 8Py’ Br-dnmes) naetb\%{@?@f)ineldrw ér&a'ﬁf Wﬁﬂé‘ é@f@lﬂorlde
et hgy 1t L Qud ny iR dtRAoIUBEPBUSE). The reaction mixture was
(7-nitro- benzo£1T4]th|aZ|n 3-yl)- acetlc acid et hyl

est lkepted gt BOOg°C fo3 Ir. Thwaspenggugvys dloged dxcogl gnd qogegntrated. The
ls_é)l érg%e r%%ﬂe%agz %Qﬁem in e@%&)at@(% n?L% ahd trsea%'c‘e with 6. ((71\/7 1
1 H) équ@mg poqigm hygqoxige scgutlpn%?.ﬁ §nL) 8T]@f(yewt§1g greql.]plta'\fp]_\&as diltgred.

i g 38l R R (B

281wbrifeonhitioR@nd e@certivhedi va@s WD czr@@bwiu\smmmﬁed by flash

PCT/USZ 07/ -4

© AR o OGS 0 BP0 A B B hegonsy ggrord e

11 dksbed prb(il'uc:?]d (7- la:lmnb@@llﬂdnzé\[ls@dhiahh@nylgﬁce(lﬁ aTldil bﬂhf/l(bsteﬂ{ﬂ-.f{B g,

enzo 1,4]thiazin-3 - -acet | d et
Beapraihls s g suite wlib ) Nl (BT 2 s .

t reayedpmiidn &id 3(3 b) shpra. d@ﬁ_@ﬁd}iﬂ M)myﬁ@um) 6.39 (dd,

hydrochlorlc aci d sol ution he reactio

m xtHire =WeksHz. Hea2 dd171 6-40@. His.br 23 Hy). @@éds%aen%@ B, 10.38
was 1'%9“@@ W8 (Eﬁ%alémr EQRCRNbIAMRA ] Ebﬁog %Hl%sl 5123

naterla was suspended I n ethyl acetate
tre@ddlnith 6.0 M aqueous sodlun1hydrOX|de solutlon

(90 ni). d) Iﬁﬁ/[e'fh%ﬁééhff&ﬂfganﬂﬁ(?—ﬁweh%t[ ﬁ4]\ﬁ§§zn{—5—lyb—earcgtgc acid ethyl

ester
s N
/]
M :EJ/ //S\
(@)
EtO N
H

[0242] A solution of (7-amino-4H-benzo[1,4]thiazin-3-yl)-acetic acid ethyl ester

(Example 8¢, 2.38 g, 9.51 mmol) in dichloromethane (80 mL) was cooled to 0 °C and
treated with triethylamine (3.1 g, 30.4 mmol) followed by dropwise addition of
methanesulfonyl chloride (1.37 g, 9.51 mmol). The reaction mixture was stirred at 0
°C for 0.5 h and allowed to warm to 25 °C. The reaction mixture was concentrated iz
vacuo and purified by flash chromatography (Merck silica gel 60, 40-63 um, ethyl
acetate/hexanes) to afford the desired product, (7-methanesulfonylamino-4H-
benzo[1,4]thiazin-3-yl)-acetic acid ethyl ester (2.2 g, 6.7 mmol, 71% yield) as a light
tan solid. "H NMR (400 MHz, CDCL:) § 1.31 (t, 3H, J=7.0 Hz), 3.00 (s, 3H), 3.43 (s,
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The filter cake was thouroghly washed with ethyl
acetate, the filtrated was washed wth brine
waaloattsn, and concentrated in vacuo. The crudeCDUS200E671826
purified by flash chromatography (Merck silica gel
60, 40-63 m ethyl acetate/hexanes) to afford the
desired product,

(7- 5 790 ah&nzf@bln ﬂm;) a27'3g %mlézga@efm% §§tddlﬁtﬁ¥|85

ester

sol Ha, 294(4‘11\/%1(»&6(8 M., /)2 6@61137)) '6121(d21H(1 2(§I-HZ)J10 64 (s, 1H).
Hz) a rC; 4 ; u - -1
R L

2.7 Hz) ) b7-@dethahesulforyl-td+bRtyRxiHeyhongl-8Rinf dd-rett-H, J=

S S U BTN

( 7- Met hanesul f onyl am no- 4H benzol 1, é],a hi azi n- S-S/I)-ace
tic acid ethyl ester H S/ N0 _OKN ® .S~ OEON

H [0242] A solution of |a4l7§~b enzo |
1,4]thiazin-3 -yl) -aggtl i-dxethy? ester (Exanple
8c, 2.38 g, 9.51 mmol) in dichloronethane (80 L) vvas
cooledtoOCand treated w triethylamne (3.1

30. 24ch §01141t51|n|oé&\k@e@?negglgﬁ»dagyénoaﬁ@-,bpngﬂ /thiazin-3-yl)- acetlc
met M&ﬁﬁ egtwlxarﬁﬂle 84, ' Zj? g, (617 gﬁﬁlog 'in gnh'%/a-rommlhydp—d'f@ran (60 mL)

reaction mxture was stirred
al | wasetbated Wikirdiver obyg- drcarhqmeteKéAgt VbhmmOk)tamdé vvas

con fi : .
chr G E O EERR 2 ok, SRR bRl war iped a 25
ac etCatelkehexgngs)atinasphdre frd It fide delsént eds pnoded 7, vacuo and the
E)anr;g {lﬁ]_ea\%ess slsglggcy %1 h%?org%te gne. Tg% Ireaul ?%sollutl s weﬁl.eg with
g, B0 ¥ mwedys hydl%lylom a)d sdut@n) thgbitganit hnyerswdslddlﬁd d¥dr MivRIm

400 1 1,31 3H, . J=
iy e leoligs g Mt TR R oRa s Py s
(2H) Ghr(itbnaﬂ@gré;ﬂiyiﬁ/!eﬁik sﬂgklgellse 40-43 |h'iil) othyt agegaté/g%xaﬂéf)tHo ﬁt:]oicﬁthe
8. 5dqued product, fS @n@&a)nes@fogﬁ tfra-buty?qxlyca\gbonylzar@mp_ké} tertlo 62
b X I 1 1
(3 29&6%1& 3{;% Bﬁ fgﬁ%&fﬁ%}ﬁh ﬁﬁhg 1f 2tiCASHB MRS 1 [ M D1
[7 @m@t Hé%esedql)fa@wplotl@&swbm 3H Mpc@Pb i CRAnS)-14-(t 8H, /=
aCG?”H& wggg@g&yéze@g@?w I3, Ry % BB ao¥d, om, s=73

i c’aci
Hz), 6.26 (s, 1H), 7.09 (, 1H, .J; = 0.0 Hz, J> = 0.0 Hz), 7.08 - 7.11 (m, 2H), 7.42 (d,
1H, J=7.8 Hz). LC-MS (ESI) caled for Co3HaN>05S, [M+H'] 529.16, found 429.48

[M-Boc'].

f) [7-(Methanesulfonyl-fert-butyloxycarbonyl-amino)-4-tert-
butyloxycarbonyl-1,1-dioxo-1,4-dihydro-12°-benzo[ 1,4 ]thiazin-3-yl]-acetic acid ethyl

ester

OO0 Boc
R N/
<
(@]
EtO l}l
Boc
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Boc OS/ MSO Il \' I 0O EtO N Boc [0243] A solution
of

w@ Zeomgsdoanesul f onyl am no- 4H benzo[ 1, 4] t hi azi n-BEyU$2080€71826
tic acid ethyl ester (Exanple 8d, 2.2 g, 6.7 nmol) in
anhydrous tetrahydrofuran (60 nL) was treated wth
di-tert-butyl-dicarbonate (3.2 g, 14.7 mmol) and 4-

(di [EBL4YA JRRARYS- {Iﬁjétﬁh%egu@tb%g 1Eh- bl@tyl% CWZPAO)ﬂyI al}80)-4-tert-

reaction mxture was stirre der a nitrogen
at nipsypecarbpayl-48/-penzofhé] thléilﬂvérﬁl @,c mdmhé@stﬁh(ﬂxa@nle 8e,

and; %J‘gngd 15%1519?%1 &Yﬁﬁoﬁhl%ﬁl%v(gg IﬂLp Wik ‘&Qalt&i"\)?aﬂi?ﬁ-ha”e- The

resu ion was was aqueous
hy dehdarbipenoxyberaoicacdd?.23 gol?,9 mwel) ol jarrgionayisturassss stirred for
dri fo~S Q] oo de L ter C rat ed
in e e tolen b B soin @b G2 SRS AR
c hr gided, agd thp Ingacidviewslstistd for an gélitidnol 0.80- BB ongarad lydr was
ac et at e/ hexapes r

e LA R SRR
t - hmbwsmymaﬂmi& sbhitioe rsszaledéhhhéduamdhrﬁbtcyﬂbbnate solution,
-acetic. acjd, ethyl .est

Pt el B kR ks FindRe el R s ot s crye

1. 181 Whs pudifled By flash-cBrofi@lograbh ér@k iflEd 1@05@& LUty
s a2 (S5 e (b A G g 32 R,
6 Z@e@g:/hequfs) tg affiord the @Hred medtlgt o7- thaygsu-l-fogyl@erﬁz)

 fysolebtob il iyl G i
429be¢80 I,HMnBuu—B}yl -§cptic acid ethyl ester (1 1 g, 1.96 mmol, §4% yield) as a
T R BB TR BEL YA 3R RonY o900 1ok T 5

6- berzo| 3,4éllsi; BlHﬁlmm(és 2yﬂ) J4- quUH) Jacl 4 Hey, laylo (s, e s en450d@, 1H,
Boc i Ji N Boc 8%1 WO 2007/ 150001
Pcﬂzu@bH?/Je?fsb%@ ﬁ@%&fh]lHAJ 38|3J#7r>o7n9lo IH, J=8.6 Hz). L

@m)tda@a Mzﬁ%@NlOgS§N+@‘]t5W) oK eakienyk gmnazagbc)ﬁﬂ ter
ut yl ox%/car bonyl - 4H benzo[ 1, 4] t hi azi n-

- ac etic @€ Me&aﬁgﬁplf@ﬁ'@}lnq E)lah?jqoel Adihydrogg. -Qenz]g lgthiazin-3-
mm}l)—aéeﬂc 1&Q'Jh§?Ire‘§iEFt hane (50 nL) was treated with 3-

\\ //

MJ@ -

[0245] A solution of [7—(methanesulfonyl—tert—butyloxycarbonyl—amino)—4—tert—
butyloxycarbonyl-1,1-dioxo-1,4-dihydro-1.°-benzo[ 1,4 ]thiazin-3-yl]-acetic acid ethyl
ester (Example 8f, 0.30 g, 0.54 mmol) in 1:1 dichloromethane/trifluoroacetic acid was
stirred at 25 °C for 2 h. The reaction mixture was concentrated iz vacuo and the
residue was dissolved in ethyl acetate. The solution was washed with saturated
aqueous sodium bicarbonate solution and brine solution. The organic layer was dried
over sodium sulfate, filtered, and concentrated in vacuo to afford the desired product,
(7-methanesulfonylamino-1,1-dioxo-1,4-dihydro-12.°-benzo[ 1,4]thiazin-3-yl)-acetic
acid ethyl ester (0.17 g, 0.47 mmol, 86% yield) as a yellow solid. 'H NMR (400 MHz,
CDCl) 8 1.32 (t,3H, J=6.9 Hz), 3.03 (s, 3H), 4.02 (s, 2H), 4.21 (q, 2H, /= 7.0 Hz),
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chl or oper oxybenzoic acid (2.23 g, 12.9 nmol ). The
reaction mxture was stirred for 12 h at 25 C. A

waaloattsom of aqueous sodiumthiosul fate (2.0 gPCI/BSD07/071826
nmmol ) was added, and the reaction was stirred for an
additional 0.5 h. The organic |ayer was separated,
washed sequentially with 1.0 M aqueous sodi um

hydf OXisdBs gl td My 740Qd My, dauesus) '?)59*%&10'1‘1{0}1'% gl dr, =24
sol ution, Saturat ed queous sodi um bi car bonat

sol Woi A3 (d. AHe ’6r2|2rféz) ]d)r7i3e(d, Ighe CaYdi(Eph) saled @t €3H16N206S>
fil G in vacuo. The crude oil
vvasﬁ\%fjpr?ﬁ ?ggﬁg&& 2 %gﬁ}ﬂ tography (Merck silica gel
60, 40- as(wmngsulforamm é,/lIfcbooa)ﬂleé‘s—)hhydrodf)fbeﬂoElh@thwzm%—
desw g uct, [7-(nethanesul fonyl-tert-

but YI-8SEIE &7 onyl - ani no) - 4- t ert - but yl oxycar bonyl - 1, 1- di
0x0- 1, 4-di hydro-1) 6- benzoP\194]thHazi n-3-yl]-acetic
acid ethyl ester (1.1 g,01l. Nﬁe;{%yleld) as a
white solid. 1H NWVR (40 3P 01,23 (t, 3H J=
7.0 Hz), 1.50 (s, 9H)H01 6 {j{s, 9H), 3.46 (s, 3H),

3.81 (s, 2H), 4.1 7.4 Hz), 6.40 (s, 1H,
7 4@25@1& Sopbon G5 st s pony oo b gyt 4o 44 1
J= lgeng’o thlaZm %ér'\é&etlcl%ld e]ﬂ'zﬁ_l%st@r @lepllegg '\(5245(3%?6%3_% mmol) in

cal cd f or CZ und
[ M- oth@ot § 16]mL)gyas cooled to 0 °C in an ice-water bath and treated with 2.0 M

O
USRS g 3oy S
/ Ml@@ed ® wEn o NS I—C apd2ussj fgx 1ol Theucmtlcxf was poured into 0.5 M
%ﬁ?&{g %nc?rgééll}lfr(i)cn C Sfﬁl_{logl?ox%i)? I%(C:ea rebt(r)an Yed V&%‘ ct acetatte (3 X
6 bﬁhmDI lirléd dler magrresﬁﬂwu]fata,d'ﬁtere(d acl adn@inhytbd inegt@erto give an

Ex I 0. 30 .0.54 . [) in.1: .
i R onlt HRa Lo BRR e er g 4T dpsird
25 Kolk, (ZnftthadREIFEBRSIIhOM, | WiKOUN, £ dINgSroCIONBEFD [ 124 ]BhzinM3 -
vacuo and the residue was dissolved in ethyl acetate,

TheYlseactie poh (Was snasBemmglt/A syeltr atadight efarsssakd. slfeiMim
bl C@s@%ﬁa%ﬁ@ PF&NMS?M Drhng 3§9k p&mgq The organic

| ayer was dried over sodium sul filtered, and
concent riadVed-[i 43 %‘Q}@éthtﬂd?%ﬂ}éﬁlbjdrphﬁé2@é@1lr2efbh)@1f<bﬁ¥r€q10 [1,2-

4
S i AT C R R G S I B R el

( 0. hdthgnesWOfoAZmigan] , 86% y| eld) as a yellow solid. 1H
NVR (400 MHz, CDClS) 6 % ;d 3H, J= 6.9 Hz), 3.03

(s, 3H), 4.02 (s, 2H), 4.21°% HNJ—/7OHZ) 88 WD
2007/ 150001 PCT/ US2007/ 9714p6 | 6.96 (s
1H), 7.02 (d, 1H J&AY 1H 'J1= 8.

Hz, J2 = 2.4

[0247] N,N-Dicyclohexylcarbodiimide (0.476 mL ofa 1.0 M solution in
dichloromethane, 0.476 mmol) was added to a solution of (7-methanesulfonylamino-
1,1-dioxo-1,4-dihydro-11%-benzo[ 1,4 ]thiazin-3-yl)-acetic acid (Example 8h, 0.190 g,
0.572 mmol) and 1-(3,3-dimethyl-butylamino)-1H-pyrrole-2-carboxylic acid allyl

&9



Hz), 7.65 (d, 1H, J= 2.2 Hz), 10.73 (s, 1H. LG MBS
(ESI) calcd for CL3HL6N206S2 [ M+H+] 361.04, found

WRSD7APIMEH+] . h) PCT/US2007/071826
(7- Met hanesul f onyl am no- 1, 1- di oxo-1, 4-di hydr o- 126- benz
o[1,4]thiazin-3- yl)-acetic acid 0OSO N, ~/ SO HON

H [0246] A solution of
R ?@ﬂﬁﬁbw éfco@y 9'5‘@10”95 %ﬂolﬁin%x?aol' ﬁnx‘l’urg bha’lgﬁlgroil&ethéne and
benzo

hi azi n- acetic acid ethyl ester

( Exmbqh@e@glfomm @ A Cmfﬂl@)reacrion WETHANGH Stired apd3 °C
Was{?i: ?ﬂltl’?eq Wl fi (ﬂelgd ' @Téaﬂhlja aﬁ‘?%ﬁ@ntpﬁédnn Lq'totd{l@ ﬁ’l%) ?‘% 7due was

aqueous oxi de sol ution
an d1890b/©d mmlha)lol (TRenlp b2 fCom A %telntonvefsodianl ctheeide froethanol

00 0022 £ A SALLLEH P Bollion HISCIRUIARINER o

ueous I ori ¢ aci
( 50h Imﬁter@nolurrgeo 28%¢ ﬁbﬁ:ﬁla{dlrmhpaeﬁtmnbd bawetat 0 MBagueous0

Contouich B BT o fRAN TS ) RSN St o ST E 1 e gganic

Cr udgcrs Wk driddsvel kddinth all&ﬂ: Witébd ﬁitlcﬁtohydntr%m 81 vat@. Purification

af ford th sired r odu

P%@ﬁ@%ﬂﬂﬂr fﬁﬁ% Folth ahrfmitoalfas?ab@\ﬁerﬁk dhigyest o 1963 Hh2
0[ 14044 todd Ay a@e‘taté/ n)lrefi‘aﬁﬁb' afoffell q S&IQ‘: \;!‘ngh Gas t@it@%@d AR bicthyl
77% vyield) as a @g ht orange sol ESI%pcaI cd

f oret r1MM@6§ZSI Pproglucty Huﬂﬁdlééé dsnfftmm}yl) 4-hydxpxy-2-oxo-
3- I di hyd

{ py{r,%—gfhgth%—@_rﬁgﬁt[gg rbi][%fgtzi%gﬁl% 33 Aty HERXY1 - ARr k42 di hydro
- y| Bendq[ 14ﬂihia2x'lm——7él}{l}4=¥rldtﬂa9ﬂ3um®rmm2®-(é Ak g (.20 mmol, 42% yield) as a

s WG FoSheh Rt EOE SRR Bl ol da CPbire?

m_ GH, &, 429- M alH) tnh)PN 54 (RH, @) GMBOBQH!QHID&ﬂ)?? 00408 (1H, m),

71% was dd dt sol u

(7- "} nafe Lﬂ Panz/f’%ﬁﬁneﬂ-‘]lg 9 PE?I) Jx3c? (1H4bski MR H- 4 /1 = 2.3 Hz,
6- bgnrzspé ﬂ{zﬂhhbl(ﬁz id173Y4 Piz)ag et MS (881 dalt EXRIIEE NS, 506.13,
0. 190 572 nnDI) and

1- (@u@?%mn?ﬂt NI but yi ami no) - 1H pyrr ol e- 2- car boxyl i ¢

aci féz@éﬂf}s&mﬁﬁ 9V\Q {%0@Rﬁmg&@enpﬁw%8&9312%%81226@6&5 er

(Exanpl'e 4c, O. n a 31 mxture of
di Cm;r_@mmgibﬂml_éazqm& Vl] 1 1 leXO 1.4- dthdI‘O 1).5-benzo[1.,2.4]thiadiazin-7-

yl! -methanesulfonamide.

a) 1-(4-Fluoro-benzylamino)-1H-pyrrole-2-carboxylic acid allyl ester.

O /\/
0]
C’f\\
N
H



N, N-di met hyl formamide (6 nL) at 25 T. The reaction
m xture was stirred at 25 C for 1 h then was

wo 2dovesmo. The filtrate was concentrated in vaRUpUsawd7/071826
the residue was dissolved in ethanol (12 nL) at 25 T.
A21% sol uti on of sodium ethoxide in ethanol (0.23 ni,
0.71 mmol) was added and the reaction m xture was

heal?@@b 6§0d§19r1 &afldyoroﬁ‘lqudepé ber , %:Wlnh{@)% W ad®Rd% 2 kd18tion of 1-

ure was partitioned betwee . M aqueous

hy d@rm@wlﬂrnycroacit eareexiylie paxhalfyl sﬂerr@)ﬂar@lﬁ@ Tlet333l 8, a8 tmzndd), 4-
&&%n{%aehyd o8hgan B k&S mJa@iy Al &i dd(g 'nﬁ% A\%thanol (120
concent r at

SOdI um sul fate iltered an vacuo.
Pur k) g26i°0n Th@fea‘tthve nrigtgiedua sbyred #tASKC dol I§rimand then was

a0- DR AN Lo o A0 ot Bl g g

whi edntitwaisd betwtanrtatfedtuvatddmqdecat bydium bichdpnatosohftioo  hOtrhie) and

d .

eSI { ‘[:T‘:[m%tgreé)lfL aﬁli;ﬂﬁcFita 3.86%1%215165 42 é)l() &L))._ g_h%)o(rgfmlc layers were
1 gdlﬁedlgydfs@ezlmglrsmfhte[fmteaedbth@ydsncdrama-izavydu]a.- Purlficdii@xef-tis
4-di ro- - -
benFH{4S A b e Fhrgmatogeaphahdt b ok 4093 ven 0g 0%
0. 20nMaBltate ﬂﬂl@(é’ﬂe PorRA 11 de)ﬁ%‘éd' (\ﬁﬂuép h 1(41-ﬂu3ﬂd H}!M%uﬁﬁ%gb 1H-
WHz, 'CDCl3) 6: (9H, s), m
( 3H,)yrg)}e 2—garQ@<yhc 40@ gll)(lzqsqer @)87 g56 8 @1}@@”70 y1eld@5 as433,clear liquid.
6.4
7 ogL $¥By e Sty Gl GHuT) s BT O i
, dd5.3@:Q1}BH|3,,5 31]25 él @He mhiz) 95 /. WB(I(—I]_H,) b3 JG:OSZ(IH Hz,)6 58 -

gg? F@@Hﬁ:ﬁ [gﬁé@?{ @25?%6'\549816@% 298 d3:7.01f GHNG). 722 -

N- {B24 @H, 4v)Fl uor o- benzyl ) - 4 hydr oxy- 2- oxo- 1, 2- di hydr o-

Eyéé‘n"zg%b}’ S Bl bR o A R
O bddzdfl1 2Mthdiazih-3-@)-pPrdINHS- g}fyrfﬁai"'n 2Qn@p NO ,-aF

a) 1-(4- Fi uoro benzyl am no) - Byrrol e- 2-car boxyl iC

acid allyl ester. OO NON %
OHNl |

=

[0250] N,N-Dicyclohexylcarbodiimide (4.33 mL of a 1.0 M solution in
dichloromethane, 4.33 mmol) was added to a solution of (7-iodo-1,1-dioxo-1,4-
dihydro-11%-benzo[1,2,4]thiadiazin-3-yl)-acetic acid (Example 4b, 1.58 g, 4.32
mmol) and 1-(4-fluoro-benzylamino)-1H-pyrrole-2-carboxylic acid allyl ester
(Example 9a, 1.08 g, 3.94 mmol) in a 4:1 mixture of dichloromethane and N, N-
dimethylformamide (25 mL) at 25 °C. The reaction mixture was stirred at 25 °C for
2.5 h then was filtered. The filtrate was concentrated iz vacuo and the residue was
dissolved in ethanol (20 mL) at 25 °C. A 21% solution of sodium ethoxide in ethanol
(8.0 mL, 24.6 mmol) was added and the reaction mixture was heated at 80 °C for 8 h.

After cooling to 25 °C, the mixture was partitioned between 1.0 M aqueous
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90 WO 2007/150001 PCT/ US2007/071826 [0249] Sodi um

cyanobor ohydride (2.29 g, 36.4 mol) was added to a
wa@loauswm of 1- am no- 1H pyrrol e-2- car boxyl i ¢ BECI/US2007/071826

allyl ester (Exanple 1b, 3.03 g, 18.2 nmol), 4-

fl uor obenzal dehyde (1.96 nL, 18.3 mmol) and acetic

acid (6 nL), in nethanol (120 nlL) at 25 T. The

" eaglakRiont AL it 156 il § &6 @iyl Aide £ 15kl ﬁle%r anic

then was concentrated 1 n vacuo a vol une of abou

30 layers Were driedrayon posdurn e fated filkersd arp’arometnitr@tnéw tyeraneegve a

hal §.- ur ' [

(15 ar%llﬂa%{dlﬁgat%gg?ﬁlﬁnﬁ%l %e?lﬁaﬁpﬂgﬁg&d%gr%sgﬁ@that was

m xt ure cet at
hex@ﬁb@@dewQOﬁﬁhtmonﬁhé%ot@adﬁmedaydu@,Mékﬂdebﬁew}4-

sodiu t and_ ¢ t ed

vac J'g XIi‘sugr(:j?f E?gﬁdng { ﬁy&?e gﬁnz [gcze@fhla% azm'%'ﬁill)m
C hr@mqgeamwldémwﬁe sidd ga. 598hm@1964%@reﬁ13 iH N@&M@l%) MHz,
eth acetg in exanes% af f or ded the ?

MLSQ dgi 5464\:q2510§)06 B%n 9@% ﬁlg)7 Q_H .02 (1H, m) 7 14 -7.18 (2H,
pyfﬁl?|76122*7%f(§9><1¥} heoagid (?ﬂ{' ¥, 8%§t§fo4QﬂH 154), 9126882 (1H, m),

. 37%yield) as a ciear 1iquid (400 MHz,
CD@%30@W5)08 (2H, d, J= 5.4 H), 4. 75 - 4.77 (1H, m,
5.27 - B,
5. 30( 1H, %)N %’) 7(4 Fluoro benz 1 45hy8%0x§ 2-0x 1 2 d1hydr0 é)grroloh 5( 1
H, nylp@idedn-3-yl]-1,1 leXO 1 4 d1hydr0 128 —benzo[l 2 4]th1ad1azm—7 yl}-

661 6, 75-6. 76(1H, n), 6. 89-6. 91(1H, m), 6. 97- 7. 01( 2
gﬂ}a‘?g@lfo? @(2H M. b)
1 (4 Fl uor o- benzyl ) - 4- hydrd%¥48 (7- Hodo 1, 1-di oxo-1, 4-

di hydro-12 6- benzo [ 1o, 4 rg/3 -yl)-pyrrolo
[ 1, 2-b] pyridazin-2-one A%, H NO ,-a
F [0250] N, N-Di cycl Xy od| m de (4.33 nL of a
1.0 Msolution in Lmbl thane 4. 33 mmol ) was
added to a solution of {7-i%do-1, 1-di oxo- 1, 4-

di hydr o- 1k6 -benzo[ 1, 2, xadi azin-3-yl)-acetic acid
(Exanple 4b, 1.58 g, 4.32 ) and

1- (4-fluoro-benzyl am no) - pyrrol e- 2- carboxyllc aC|d

TR TR @’- NS A A

( 25bemﬂ;c) 1a;4 tBﬁdﬂizm‘Bhya) pRagd[il Qb mr?ﬂbﬂﬁe o«mE@ﬁnplersﬁd 0ab7 g,
25 C for 5 5 h the mgs flh Z The filtrate was
conté&m PR chtaﬁS“&‘&é%}BS #a (rihesio) E5 185 e 278 snmefy. serppeyf Dodide

in @tohaod. lﬂ%ﬁlo'l'ﬁi—dar&)tsm@@() R4 gAa@% ﬁﬁ{dﬂtaln@ thean& Qe ddMide

ethOX|de i n et hanol was added and

t he(OAdaet 4 %mmOJatWﬁr"edwéveﬁ @alé’ é%jdlalethsﬁor@aﬂbqle (8 npl.) at 2

The mixture was heated to 100 °C for 6 h, then was allowed to cool to 25 °C, diluted

with ethyl acetate (10 mL), and filtered through Celite. The filtrate was concentrated
in vacuo and the residue was purified by flash column chromatography (Merck silica
gel 60, 40-63 um, 0—10% methanol in dichloromethane) to afford a yellow solid.
Sequential trituration of this material with methanol and diethyl ether afforded the
desired product, N-{3-[1-(4-fluoro-benzyl)-4-hydroxy-2-oxo-1,2-dihydro-pyrrolo[1,2-
blpyridazin-3-yl]-1,1-dioxo-1,4-dihydro-11°-benzo[1,2,4]thiadiazin-7-yl} -
methanesulfonamide (0.113 g, 0.21 mmol, 47% yield) as a yellow solid. "H NMR
(400 MHz, DMSO-dy) &: 3.08 (3H, s), 5.65 (2H, s), 6.59 - 6.61 (1H, m), 7.01 - 7.02
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After cooling to 25 C, the m xture was partitioned
between 1.0 M aqueous 91 WO 2007/ 150001

WOeOD/MUSRO07/ 071826 hydrochl oric acid sol uti onPCIB820)71826
and ethyl acetate (2 x 150 nL). The organic | ayers
were dried over sodiumsulfate, filtered and
concentrated in vacuo to give a dark solid.

Tri mqr ﬁlplm of 18t(|QHSm5m7t@f 86 @fﬂt ), e @anodq, 9)‘i ordgd;a g6

grey s t hat was | ect ed gvacuumfl tration to
af fidod7.pheltidsi reéd fﬁmoﬁ@ﬁ:(ﬂH d-[48P IHzdprTorIféHz! J02-(1H, 5),

hy dr0a, o??r %7411]6’1%9 (%si%cﬂb@fs‘?c H4 82@”591 b2 found 532.10 [M+H'],

6- benz Zl n- 3-

pyri0®52:][a ’L 0y Vi {dd ¥i(h F‘dmr. 1)-4Dydrox P2 H3 1h dBadY%
%I eI d Jotgr1 2NNl . ] (5be6

7. 18}-Q\Qlﬁiethvll'-ﬁletheﬁleélﬂfonarﬂldéﬁ (2H n’) 7.70 - 7. 70 (1 H,
m, .02 - 8.04 (LH m, §12- 8 32(1Hm, 13.70
(1H, s). c) \\//

N-{3-[1-(4-Fl uoro-benz
pyrrol o[ 1, 2- b] pyri '
-yl ]-1, 1- di oxo- 1, 4<i N26-benzo [

1, 2, 4] t hi adi azi n-7- hanesul fonam de. O i0 H
N S :j 'a OHNHS N P H QN2 NO ,-a F [0251]

1- (4- Fl uor o- benzyl ) - 4- hydgORy- 3- (7- i odo- 1, 1-di oxo- 1, 4-
di hydro-1) 6-
benzo[ 1, 2, 4] t hi adi azi n-3-yI")-pyrrol o[ 1, 2- b] pyri dazi n-2
- onmsﬁ&a@ml@or%em@l)&ﬁ%ydgoxg 30(741550 mlaxo maawouw

phosphate Strl asi C) 8 mmol ) 1)

i odvateol 1(2@1 t@@glagn 30y1)tnyrmi@[|1)2 s Bialdezzlgﬂr@e (@xame s@p 269 g,

mmz% wer e [ sso ﬁ%ﬁ&%tﬁﬁ%ﬁ’cﬁ@%6 ‘(’(Fgﬁﬁa%?nn%% ?@3'_%%1_))10d1de

at @32F g, O-T}%mmpbaxaarcesmaa@ Réat @d%¢ mmbl)@nctj\fflmthﬁ h,

B e e

f il @nnlt)eat%gﬁ c”ﬁlnmmmrmvmjheauem t(VHIOlf@ fan@h,tthen was silowel to cool

Si | © ?gr‘) Aeﬁlgegd%t I azgceﬁ]?e élan r@ttg%glﬂ%%% éelY?e Cﬁle filtrate

di cmwoﬁmtrhrann &) vain z&nﬂfthmtés@uwx_edslpmmﬁsd)ﬂw ftash cdeguent i al
L L B B M SieE b8 oo 81 L, Tt Rl O ety

N
R | -OZS\ﬁoxo- 1, 2-di hydr o-

dichloromethane) to afford a yellow solid. Sequential trituration of this material with
methanol and diethyl ether afforded the desired product, N-{3-[1-(4-fluoro-benzyl)-4-
hydroxy-2-oxo-1,2-dihydro-pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1,4-dihydro-11°-
benzo[1,2,4]thiadiazin-7-yl} -N-methyl-methanesulfonamide (0.169 g, 0.31 mmol,
65% yield) as a yellow solid. "H NMR (400 MHz, DMSO-ds) &: 3.02 (3H, s), 3.31
(3H, s), 5.65 (2H, ), 6.59 - 6.61 (1H, m), 7.01 - 7.03 (1H, m), 7.14 - 7.19 (2H, m),
7.42 - 7.46 (2H, m), 7.68 - 7.71 (2H, m), 7.75 (1H, dd, J; = 2.4 Hz, J,= 8.7 Hz), 7.90
(1H, d, J=2.2 Hz), 13.72 (1H, 5). LC-MS (ESI) calcd for C»3H30FNsO¢S, 545.08,
found 546.15 [M+H"].
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desired product, N {3-]
1- (4-fluoro-benzyl)-4-hydroxy-2-oxo-1, 2-di hydr o- pyrr ol
W®@2(0715@01 b] pyri dazin-3 -yl]-1,1-di oxo- 1, 4- di hRdr/os2007/071826
26-benzo [ 1,2,4]thiadiazin-7-yl} - nethanesul fonam de
(0.113 g, 0.21 mmol, 47%vyield) as a yellow solid. 1H
NI\/R (400 MHz, DI\/BOdG) 6: 3.08 (3H, s), 5.65 (2H s),
- H A, 7 0.1 20

I 2H barko[1 2 Ahialibkin e | J4Hudhoboblad) DRz @yrrolon 2-
Hz), 7.62 (1H d, J= 2.5 Hz), 7.66 (1H, d, J= 8.9 Hz),

7. 7@9—\&19%@%%10 21 (1H, s), 13.66 (1H, s). LG M

(ESI) calcd for C22H18FN5065S2 531. 0¢\f ound 532. 10

[ MkHH] . [0252] Exanpl e 10: \\//
N-{3-[ 1- (4- Fl uor o- benzyCPF) 4

pyrrol o[ 1, 2-b] pyrid
1-1,1-di oxo-1, 4-di 93 o- 2 6N benzo[ 1, 2, 4] t hi adi azi n- 7
yl'l -N-nethyl - net hare'sy|fsgan de. OH 080 >N~S\ 0 O

CQN? NH N-O a F [0253]
1- (4- Fl uor o- benzyl ) - 4- hyy
di hydro-1) 6-
benzo[ 1, 2, 4] t hi adi azi n-3-yT)-gyrrol o[ 1, 2-b] pyri dazi n-2
-one (Begg b yiAQ,1-80%H9 5 Qihyd 8- AH-1). MERphen- 9D AR h44R)
phosphate (tr| basi c) (O. %Og , 2.38 mmol ), copper (1)

i odi de (0.023 g, O. 119 mquP), sar cosi ne (0.026 g,

y-3-(7-io0do-1, 1-di oxo-1, 4-

0.290 nmmol, and N-met hyl Resul f onam de (0.520 g,

477 mol ) were dissol ved4n N, N-di net hyl f ormam de (9
[09551%513%111% X HLS NS M%@ﬂhg&h ﬁl%la%s @Oﬁ%mﬁhaas

then was al to cool C, luted wth et

ac etdgdedoye1 0 nn)o 2 sphdion of 2, érdﬁwdt%ﬂlmbwed:e‘l dipwde (ind g Y02

fil

was S P R B R S Kl D B ASE TR

s! | tietrdlyge)lfur@@(604ﬂ=)@3 T °CO The Urermhainwie was stirred at -78 °C for 30
di .C{Hl ﬁr?r 1l Oy'fi‘t%% cﬁﬁo%d% { 81 2y hgw\ﬁ x%a;%lald&jedl o%%%‘%rht | Aer

tri errafl
di efttimyﬂg aiet’hbﬁC faf 4i)mdledleummu¢e\8asrvmﬂmp¢ PAICE, and stlrred for an
r o- benz

4-f | 4-. . . . .
R TS A RO AEr stespa e gy Mg
]b 1ch10[rdf0m( QSO]IEE} ahidft@red- Tkéfiltrate was partltlonedhbetween Ivvfater (100 mL)
enz tNni esu onami
AT S S T Ay R T el ST

1;‘| (MSQ gg&QgﬁMﬂZsulmeeﬂﬁ)an@ waSedhertAtdd 118 }acu@ ﬁﬂrlﬁcét%ﬂ, of the
S), S

( 1 Hemﬁye by7ﬂaf],'gf colurym f@O{IlqugraWy (Rsfefclgfszhc_a gpl % 4@-@31 “th0_>3 0%
6§}|1—¥zl agetazé- 1n(h%khne§§) aszo?deﬁ@he(cﬂe's'iredqﬁwuétl Trlb%ty‘f' (f"f-—vdlo;(g 475-

d1hydr0 1H lk —thlophen 2-yl)-stannane (1.13 g, 2.77 mmol, 27% yield) as a yellow
solid. "H NMR (400 MHz, CDCl;) 8: 0.90 - 0.95 (9H, m), 1.15 - 1.21 (6H, m), 1.29 -
1.40 (8H, m), 1.50 - 1.67 (6H, m), 2.96 - 3.00 (1H, m), 3.11 - 3.14 (1H, m), 6.57 (1H,
t,J=3.1 Hz).

b) 3-[7-(1,1-Dioxo-4,5-dihydro-1H-1)°-thiophen-2-yl)-1,1-dioxo-1,4-dihydro-
1:°%-benzo[1,2,4]thiadiazin-3-yl]-1-(4-fluoro-benzyl)-4-hydroxy-pyrrolo[ I,2-
blpyridazin-2-one
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(1H, d, J= 2.2 Hz), 13.72 (1H, s). LC-Ms (ESI) calcd

for C23H2OFN506S2 545.08, found 546.15 [ MtH+]. 93 WD
WQ2P7/13®0001 PCT/ US2007/ 071826 [0254] Exanpl epdIUS2007/071826

3-[7-(1,1-D oxo-tetrahydro-12

6-thiophen-2-y|)-1,1-dioxo |, 4- di hydro-1 k6-benzo [

1,2,4]thiadiazin-3 -yl 1-

-(4-fluoro-benzyl)-4- hydro Ryrr

b] pyri dazi n- 2- one. GSO OHdQ; N2 H NO ,-a

Fa) Tributyl-(1, 1- dIOXD+4N5-i i ¥4 - 1k6

-t hi ophen-2-yl)-stanna lo\ /Il (). O SnBu3 [0255]

n-Butyllithium (6. 2" aHl 5 M solution in

hexanes, 10.7 mol) ded over 5 mn to a

solution of 2,3-dihydro-throphene 1, 1-dioxide (1.21 g,
10.2 mmol, prepared askﬁfszibed in J. Organonet.

Chem, 665, 167 (2003)) et rahydrofuran (60 niL) at
-78 T. The reaction m xtureg was stirred at -78 C for

30 HO?‘S({IHI (t4hﬂ orh! rb'e&gbyi ﬂ)ld?ongtyA —109@ 1 (l%mg(% lnl'—dih%&ro—gléf—

5°mn ter stirri
f orbeho[ ﬂn2[4,]thtat1621m3xyl)jpyarr0M$ 2vidp yrieldzih- -che (Ecampdb Y, 020ed,

f ddi t

vachd wieh bRy et Rl T BRPB T o hrp B
m.) (E&mﬂpléllhi e)rm g, 6 huez ﬁlhiot)raaa %trmmrﬁﬂhéﬁ}ilﬁﬂo@;nﬁfb)ﬂww@ﬁm)
wat er é m xture of ethyl acetate and
hex@fes g 4030 @@eD meje dlSISH]éfe% el demrﬁayl&m\ﬂ&de @mlagt 2> C.

oV eTheSRBwdvadilchRl & 9f id forterl tRRdvadaiowQNeBSINAb S hily
vacuo. Purification of the residue by flash col um

chr Bffaedogroaph§elitne Fadilgpemeaceernteird i gupa ap tho grsplygevas
. | 0

o RS EL B BRI S SR ey 58 80 m 07

6- tmemmm@9m¢rpmmmmeo¢aa 13wy soll. 7M11snmutbr1al NAaYge-

yl el d oggp‘%g IQl/lg:)r\rlc:% si?l%{ fli% 6(_),%?—%2{51&,&4@'939[&% ygggtilé?’e) in %é:xanes,
1 413(18\'71:(!"334 11)05&06‘[11}11 6é&ﬁa,fﬂﬂov&d%ﬂ3>7@@1’fn&ﬂhhr’fﬁl in. dchldromethane) to
3.14 J=3.1 Hz). b) :
3- [t O(rcj_thf dglr@Q @rogug a[%gd]r@)l_qu_—ﬂ,jfl@ydro—lH—1k6—th10phen—2—yl)—1,1—
6- t RLRRNENGRAN- 115 bedzoft 2% Rriddidifl RYIr@r fluoro-benzyl)-4-hydroxy-
pyrrolo[1,2-b]pyridazin-2-one (0.100 g, 0.180 mmol, 48.6% yicld). LC-MS (ESI)
calcd for CasH1oFN4O6S; 554.07, found 555.00 [M+H].
¢) 3-[7-(1,1-Dioxo-tetrahydro-1A°-thiophen-2-yl)-1,1-dioxo-1,4-dihydro-11.°-
benzo[1,2,4]thiadiazin-3-yl]-1-(4-fluoro-benzyl)-4-hydroxy-pyrrolo[1,2-bpyridazin-

2-one.



126-benzo [ 1, 2, 4]thi adi azin-3
-yl]-1-(4-fluoro-benzyl)-4-hydroxy-pyrrolo [ 1, 2-
whr@Eyns@eri n- 2- one 94 WO 2007/ 150001 PCT/ US200P¢DVIBRB071826

oSOl OHVI 0 O NOGQN?H NO ,-a F [0256]

1- (4- Fl uor o- benzyl) - 4- hydr oxy- 3- (7-i odo- 1, 1- di oxo- 1, 4-

di hydro-1) 6-

ben t [ b z
@Q%éx [ng(‘h 1%@% g% d]h%ﬁrd/ s 0151%%1{1[@1191[ % y% 1 8%%b 4 azifliato-

t r i b\dtbﬁhzo([ 1.2, 3}t dixon-3-y5- k:#(4ht§hd1r®bbﬂzlyl-) ]4klﬁydr0xy pyrrolo[1,2-

ol B e AR TnadOF srbbsraed vt i ehsilinfit

(0. dlﬂléthgl,foﬁlaﬁﬂ& (rmai at/\ﬁr €. MaBsh @ﬂ cdrBon (5%, 0.250 g) was added

th Iforna The Xt ur
hea%fga F MG hereqs 2%‘0 on ﬁim %ﬁep@aaef Witk Budseep 0&%?519
25 Lr@n€rrinkifbt ©F ealick mhﬁw@n GellddnCthe Mpuileiviak Fidred WRASugh
concentrated in vacuo and the residue was purified b

f 1 aSHitE ol erfHirdh MEneRTRIRISHY” (406e 2k the Tesidhe ay Pusiied by fidsh
40- 63, clg?rzad%g %‘fﬂ%?dk sﬁlﬁa%élcd@l - Qﬁﬁﬁlh@—'}@) Iﬁe%aﬁglf grd

a brown so ’'s material was re-  chromat ogr aphed
( Medigidorsimiethgize) (redffcada yelDweRlidy THQwa100%6 Gishydteraat vt disthyl

n % f&a Fd]the%{esued%g)dg%t ?70% eﬁlld){o etr, ?d?t 6—&11(%'}){1&%1\—’?—91)—1 1-

ano ane

getsdﬁbﬁd}] prdﬂdfdfot m%-e{]z?o{l( 14}1;111@&11@1@3 4/1 5t- @lu ﬂwﬂds Bedzbb 4k Bdroxy-
I ophen-
6. R 433 P (05 s D150 I ot be HAPVR. 400,

d y 2 8
I HERPL 8 g b g 2 g0 By 108 0aidR

C25HIOFN2DESR H55ﬂ3b73 3% @%@)5535 006 (WiHHa).. 5.@) (2H, ), 6.60 (2H,
g: %JLJ‘7 d!n{E’lZ%’S? %%tl ﬁgyxﬂi‘?o%zzo CJEL P74 318 H,m), 742

K
ben’Z.é)(%) (Ffl}gm)]”tm ST 2@HIG- V47 A s b4- 1f3l7L3c(l1H soeh@yMwﬂsmyajcd
r,\lo’&éﬁlg%hﬁl%ﬁ?@%z%S%?J)é’,%dn%l%%ﬂs e 0 OH -0 0

[0258] Example 12: 3-( 1.1-Dioxo-1.4-dihydro-1A°-benzo[1.2.4]thiadiazin-3-yl)-1-(4-

fluoro-benzyl)-4-hydroxy-pyrrolo[1.2-b]pvyridazin-2-one
o, O

N7

.S
OHNI |

ESES

[0259] 3-(1,1-Dioxo-1,4-dihydro-1A°-benzo[1,2,4]thiadiazin-3-yl)-1-(4-fluoro-
benzyl)-4-hydroxy-pyrrolo[1,2-b]pyridazin-2-one was obtained as a by-product from
the reaction described in Example 11b. Column chromatography as described above
afforded the desired product, 3-(1,1-dioxo-1,4-dihydro-11%-benzo[1,2,4]thiadiazin-3-
yD)-1-(4-fluoro-benzyl)-4-hydroxy-pyrrolo[1,2-b]pyridazin-2-one (0.020 g, 0.046
mmol, 8.1% yield) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) 8: 5.65 (2H, s),
6.59 (1H, bs), 7.00 - 7.01 (1H, m), 7.14 - 7.18 (2H, m), 7.42 - 7.46 (2H, m), 7.48 -
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,-a F 95 WD 2007/ 150001 PCT/ US2007/071826 [ 0257]
3-[7-(1, 1- D oxo-4, 5-di hydro-I H-12

wW@2a0nitsgoben- 2- yl ) - 1, 1- di oxo- 1, 4- di hydro- 126- bRCiEZUSJ007/071826
1, 2, 4] thiadiazin-3
-yl]-1-(4-fluoro-benzyl)-4-hydroxy-pyrrolo [ 1, 2-
b] pyri dazi n-2-one (Exanple 11b, 0.100 g, 0.180 mmol)
wasy s ﬁﬁphl\je%d m b Qlunﬁi eSS, fsogﬁam) deg A 17589%){ 13?1 13%9

T. Pall adi uUmon car was

t he(1&k woHhMISEERH calpd for @aléqu@hoftSzalg& 08 é‘p‘llralcdéa 2% MHH'].

DY 00360 O3, B PQnc B AL oS LE T AR MeBdRn»-
en balloon, Xture was tiltered tnr

Cel oxoel.2 afﬂnedrbrdvtmh)f ke2 \Mi:&frlézannéwﬂﬂalt didx¢-ih. 4vd@igdo- la?n6d t he

reS|du : Iash col um chr omat ogr aphy

( €63 m 0-0% net hanol in

di chl oronet hane) to affordoa,,cyel | aw s/tsz Trituration

of this material with dietyry 15 af t orded the

desired product, 3-[7- L di t ef rahydr o- 12

6- t hi ophen-2-yl)-1/I3 d\ xoN1, - di hydr o- 12

6- benzo[ 1, 2,4]thia NN -yI] 1- (4-fluoro-benzyl)-4-h

ydroxy- pyrrol o[ 1, 2-b] gyri dazi n-2-one (0.028 g, 0.050

mmol, 28%yield). 'H KW (400 Mz, DMSO d6) 6: 2.08 -

2.18 (1H, m, 2.23 - R 29 (1H, m, 2.32 - 2.43 (1H,

m, 3.20- 281Hrp 313371Hn34g36461(1Hn)

5. 65 (2?4) 4§“5ydrq;<y§0( clgq]_(p 1 ldhoxg_l 4-dihydro-11"-benzo[1,2,4 [thiadiazin-3-

o7 a 7.14-7. 18( 2H,
7.2@ (ﬁﬂ%%y?tiﬁ%i’ﬁ%mlz%ygd%(z(lghﬁmm, 7.87 ((1H "

bs), 13.73 (1H, s). Lc-lvs(EéR\,calcq for

C25H2, FN4A06S2 556. 09, fou@lﬂi §5 H+] . [0258]
Exanmpl e 12: 3-(1, 1-Di '| - 12

6- benzo[ 1, 2, 4] t hi adi -3 yI)Hl (4-

fl uoro-benzyl)-4-h_. J?'y prolo [ 1, 2-bl pffidazin-2

3-(1, 1- D oxo-1, 4-di hydro-1
6- benzo[ 1, 2, 4] t hi adi azi n- )-1-(4-fl uoro-

23?@#{%1@& R e A G T

ExtRRplicacidlihyl CabiFRartie 0181208 ARy manl)des dissded in

gb?é/_y?lilm&(gg 6nd§ 2& gear@g(f Igrl c% Ig)erngecrillélsutlfonamlde (Example 4a, 0.222 g,

6- b@ﬂiﬁhhlbl)ZVaﬁ]aﬂd[Hdadﬂl@t’-’daﬂlofﬁ'mlxture was heated at 120 °C for 16 h, and then

AR A A e R P Tl SR

Y)e| AW Phi he pH MRy o Q8 Mr) va@&@@a%)d e SruBSdds@Ed product.

S 1 . . oqe

6. SRyrificetipgby7lagipcoturgn chrpmptpgraphyy Merakgyilie eg) 607 4203 pmyg &te -

2H, f@% Kreﬂﬁnol in dichloromethane) afforded the desired product, 4-hydroxy-3-(7-
iodo-1,1-dioxo-1,4-dihydro-11%-benzo[1,2,4]thiadiazin-3-yl)-1-(3-methyl-butyl)-

-one O*0 OHN- N QNNiH ,-a F [0259]

pyrrolo[1,2-b]pyridazin-2-one (0.110 g, 0.209 mmol, 28% yield) as a white solid.
LC-MS (ESI) caled for C1oH;0IN,4O,S, found 526.02, found 527.20 [M+H'].

b) Cyclopropanesulfonic acid {3-[4-hydroxy-1-(3-methyl-butyl)-2-ox0-1,2-
dihydro-pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1,4-dihydro-1A°-
benzo[1,2,4]thiadiazin-7-yl}-amide
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96 WD 2007/ 150001 PCT/ US2007/ 071826
7.52(1H, m, 7. 60-7. 62(1H, M), 7. 69- 7. 75(2H, m) , 7. 87-

wWa2@930n) , 13. 69 (1H, s). LC- M5 (ESI) cal cd P@r/US2007/071826

C21H15FN404S2 438. 08, found 439.20 [ MrH+] . [ 0260]

Exanpl e 13: Cycl opropanesul fonic acid {3-[4-h_ day
1-(3-nmethyl)-2- oxo-1,2-di hydro-p r

[ 1, 2-b] pyri dazin-3-yl]-1, lgdjoxo- Iy 4- d\hydro-1) 6

benzo [ 1,2, 4]t hi adi azi 7-§ H CHNS O
0 NH CN'N O a) dl %?ib

4- Hydr oxy- 3- ( 7-1 odg~ I\ |0No- 74-di hydro-12

6- benzo[ 1, 2, 4] t hi ak -Hyl) 1-(3

- et hyl - butyl ) - pyrrolo[ £ 22 b] pyri dazi n-2-one 00 OH
NNST ~~ \% NH CMNNOIJ[0261]

4- Hydr oxy- I - (3- et hyl x but yl ) - 2- oxo- 1, 2- di hydro-pyrrol o
[1, 2-b] pyri dazi ne-3- carboxylic acid ethyl ester
( Exl&ﬂ@le‘l Hfdroxy-2UBicgp-10.-dibxarhidjhywes 1 /dibs sl M2 d]thindiazin-3-yl)-

2 ol SRR PO octrviguaimianme Bl g e 489

%, ?ﬁgmﬁ?m?ggmé?ﬁmmﬂﬂdﬂdJ2Tgﬁlﬁﬁamhbbmannmﬁu@éﬂ%@saLw
eated . a a en .

1, 8TE° B4 CeRRST Q% é)dﬁll g?.ﬁ};d%@%;b Sheel) yerg sompinedy Apghydrous NN-

mdllhleﬂ\@ﬁ‘or&ﬁﬂﬁ@ @mIheak addddasllowaa Bk kedloptophnestifenic acid amide

pyrddlne was renoved .in vacuo to a;ford the crude

desiOrléd bruerit tLhe splyfion Wessteranedoyhize sHE Heugf gingcuum and the

chr oARbEGEARAN nfVBEL KTIRInhik R ORIt atr400 €3 fdh16 B YWUpod 0%
nmet hanol i n dichlorgnethane) afforded the desired

pr oqﬂgg{lg, the. WW%W?S cglu(epl wqhd—:(gl%yl acptatq (200 mL), washed with 1.0 M
- d' Qf&@ou% ’hﬁ}dlgbﬁw&r é%ld]sohﬁlop (BRL6 MY ddied i hRdh@fiuBate,

- - n‘et y -
py r ltﬁr@d[ apdzomeptywddzazvmwzo srdid; Punificptign bp HPHE (ratymn Luna Su

28% Z i I\ )
o gﬁl’l_l )1’8 %Ofgﬁ e?SOO\U’mn%f %rzngrp 8 Ig'lCI%Og lljlﬁa/w%ﬂ%%%g Z &1@h5ﬁ3a§eﬂ§ acid in

oY, C¢C©'19rlt§‘pia/rfb@i% frishioroagatic @c1d in water) afforded the desired product,

{3- éy%l’ogyogaﬁ)@s(lylfdnic( a%IC{TBt— ['Myal%‘;iw '-(22, —'Ige'ﬂ%?f—%ﬁ%d)%—oxo— 1,2-dihydro-
pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1 ,4—dihydr0—1k6—benzo[1 ,2,4]thiadiazin-7-
yl}-amide (0.052 g, 0.10 mmol, 50% yield) as a pale yellow powder. "H NMR (400
MHz, DMSO-ds) 6: 0.97 (10H, m), 1.51 (2H, q, /= 7.2 Hz), 1.73 (1H, m), 2.71 (1H,
m), 441(2H, t, J=7.6 Hz), 6.72 (1H, m), 7.02 (1H, d, J=3.6 Hz), 7.58 (1H, m), 7.63
(2H, m), 7.88 (1H, s), 10.12 (1H, bs). LC-MS (ESI) calcd for C»H3sNs506S,, found
519.12, found 520.3 [M+H'].

[0263] Example 14: N-{3-[6-Fluoro-4-hydroxy-1-(3-methyl-butyl)-2-0x0-1,2-
dihydro-pyrrolo[1.2-b]pyridazin-3-yl]-1,1-dioxo-1.4-dihydro-12°-

benzo[1.2.4]thiadiazin-7-yl} -methanesulfonamide
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di hydr o- pyrrol o[ 1, 2- b] pyri dazi n-3-yl] -1, 1-di oxo- 1, 4-di
hydro-1) 6 benzo [ 1,2,4]thiadiazin-7-yl} -amde 97 WD
WQ2P7/13®0001 PCT/ US2007/ 071826 00 H OH NNS S"PCODUfR00171826

NH NN OIJ[0262]

4- Hydr oxy- 3-(7-iodo- 1, 1-di oxo- 1, 4-di hydro-12

6- benzo[ 1, 2, 4] t hi adi azi n-3-yl) -

1- (3-net hyl - butyl) - pyrrolo[logfb]pyrmda2|n 2-one

(Exanpl e 13a, 0.105 g, t%|§48"”” \geta33|um
0.159

tri phosphate (0.127 g, w g$facosi ne (0.011
g, 0.119 nmmol), agg<gﬁﬁ%3£jTN 6di de (0.015 g, 0.080
nmol ) were conbi ned ust N N di met hyl f or mam de

(7 m.) was added foll owe b)P cycl opropanesul fonic acid
amde (0.12 g, 1 nmol). e solution was degassed
while stirring under vacuum and the flask purged with
nitrogen. The m xture was stirred at 100 C for 16 h.
Upon cceoltirgflubtoeyrmdhdior- & 2wasrbdkylict aedl Wwietdbuetl laytbr 2-methyl
acetate (200 nm.), washed with 1.0 M aqueous
hydrochlorlc acid solution (2 x 100 nlL), dried over
magnesi um sul fate, filtefed and concentrated in vacuo
to a solid. Purificatiof By \HPLG, (Colum Luna 5u Cl8
(2) 100A size 50 x 21.2 cron, 40% 95% 0. 05%
trifluoroacetic acid in a%eto |tr|Ie/ 0. 05%

trifluoroacetic acid in Waterz2 afforded the desired
pr old2edl 4.4- @}fbjogppﬁMd@g-d[,Z diparboxybif ecid 1-tert-butyl ester 2-methyl

ES i c%solr %gﬁ%ﬁ%fdp@sgq;% E&% e%%é’a]{()n ge C(o )519 7]8?%}% éﬂ%ﬁgg O O
6- bmodiflibe-2 ,M(]ltdnbta(dllequml Tert-knityl esarr?mtl(yOeS&Sﬂ @2 &(29]2@7
rroho 25 0 s 5 ) O S £ A0, (200
HZ) Diefhy]bﬁlilﬁo]sh-l,furrmﬂuomdé' L3 BH, 1467}36 nimé]ll 6@Hslow y aﬂlded?to@he

H o
H mred ,?021% ?Vﬁwn%%od ogg g«éﬂ (']i_fﬁ redscilon T’@S §9W€§|_(P w%rga t0(2JS C

LC- &er (ERl Theer@bdtidn hittuC22spoNod mERice {200 mel) abd the 18ers were
f ound 520. 0263 anpl e 14: )
N- {§P Trét-egl ﬁ%“lr %g%“%l%‘{] aSh(E% -""R@t"fﬁﬁr -aﬁ%fﬂ}‘lrﬂt?cﬁ agieRus pogium
di hyighrBoriersbRitib® dEledlos?er sdlipy kilfaZdnd fidered. The solvent was

-yl]-1,1-di oxo-1, ydro0- 126 benz
1, 2FmPYH 4 drcgith afforg} |ﬂ}e C“ifj@tdﬁ%l’f?éé’tﬂdflﬁn%tﬁ]dé@mr%@’r%dme 1,2-

200&6&5&%&&3 &1 ftéijﬁ&%)ﬁe/s@? iﬁr?e@ﬂyl ester (1.90 g, 7.167 mmol, 58.1% yield),
as a yellow oil, which was in the next step without further purification. 'H NMR (400
MHz, CDCls) &: 1.44 (9H, s),2.47 (1H, qd, J; = 13.3 Hz, J>=4.9 Hz), 2.63 - 2.78
(1H, m), 3.75 - 3.96 (5H, m), 4.50 (S§H, dm, J; =40.4 Hz, J, = 0.0 Hz), 4.43 - 4.57
(1H, m).

b) 4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-terz-butyl ester

[0265] 4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl
ester (Example 14a, 7.53 g, 28.403 mmol) was dissolved in acetonitrile (330 mL) and
a solution of lithium hydroxide (1.36 g, 56.807 mmol) in water (110 mL) was added.
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OOHOAN SI1 j OGSO NH N-NO a)

4,4-Di fluoro-pyrrolidine-1,2-dicarboxylic acid
wdaaoensooput yl ester 2-nethyl ester F F t-~-jPQVES200/071826

Boc O [0264] 4,4-Difluoro-pyrrolidine-

1, 2-dicarboxylic acid 1-tert-butyl ester 2-nmethyl

ester was prepared as described in Tetrahedron Lett.

44, Aﬁé@grrﬁ% £6:20032 - 25 4C %@acef&ﬁftlrﬂg W9k BR5ved in vacuo and the aqueous
1,2-dicarboxylic acid 1-tert-butyl ester 2-nethyl

estRltesqWasTsiovdy agdifip@ with oY paveess idsesbloviedcil polution until a
di x
: C}?‘le 1%%% ”[(h% %po mf'tl uor%gtrafc‘l)e? 1§tg g{h‘})flga}czf%‘if 6(3 4258’}5%311151 the

an1nos fur tr I de
vvascosﬂbmwkiwratd@éd'etsovetrh driedstvier wéuhrrsmllmtteiamh fitbared. "Bhe solvent was
perllé%g) J in %ﬁ_féw% a%g tﬁeec%g[‘edg)%dl\@ts 4 Q cflﬂ)lyg?cg p god%rﬁg%r? i 0
ic edléaz&&yhd:_)c@m{der‘t -ty eatyee(' 1§4VQ 643 mqua%m% dicldylaga br1ttle tan
orga
o T BT B B P M R iRl S R ca00
sodivum eptfps:.a.ANdHf g)l 1.60 eTlg4 (EEEH@OJ 7/1em 9@\@${ ) S9TIVEH, bs).
in vacuo to afford the crude desir
4, 4-dif |0&6ﬁd>lﬁy9rpmyrrall%e 12211036%055%965@)4 ?lkyl s%%l -tert-butyl
1-tgfd - butyl ester 2-nethyl ester (1.90 g, 7.167 nmol,

58. 1% vyield), as a yellowoil, which was in the next
step wi thout further pgr fication. 1H NWVR (400 MHz,
CDC13) 6: 1.44 (9H, s), 7 (dd~ed, J1= 13.3 Hz, J2

= 4.9 Hz), 2.63 - 2.78
(1H m, 3. 75- 3. 96( SH, m) , 4. 594391, dm J1=40. 4Hz, J2=0. OHz)

H, o . .
2, 2RI u‘bPﬁllwwﬁ%mhgfnﬁ-ézaél%fm%f By 17 E DY) qyter (Example
1 t Bt 6. bnyle. ®sth@bl) whas Hisdolvedjin 5% duRE s@@il® BR&bonate solution
4, 4-Di f1 uaro- pyrrolidine- 1,2-dicarboxylic acid

1- t@ptmlau(%}.lp/ emyle (%2@&2{%@16 mmol) and trioctylmethylammonium chloride
(“Aliquat® 336, 10.90 g, 26.97 mmol) were dissolved in dichloromethane (50 mL)

and were added to the aqueous solution. The biphasic reaction mixture was stirred
vigorously for 48 h at 25 °C. The layers were separated and the aqueous layer was
extracted with dichloromethane (3 x 70 mL). The combined organic layers were
dried over sodium sulfate and filtered. The solvent was removed iz vacuo to afford
the crude desired product, which was purified by flash column chromatography
(Merck silica gel 60, 40-63 um, 20% ethyl acetate in hexanes) to afford the desired
product, 4,4-difluoro-pyrrolidine-1,2-dicarboxylic acid 2-allyl ester 1-tert-butyl ester
(5.85 g, 20.09 mmol, 74.5% yield) as a clear, slightly yellowish oil. 'H NMR (400
MHz, CDCL) 8: 1.44 (9H, s),2.43 - 2.54 (1H, m), 2.64 - 2.80 (1H, m), 3.78 - 3.94
(2H, m), 4.46 - 4.73 (3H, m), 5.24 - 5.37 (2H, m), 5.87 - 5.96 (1H, m).

d) 4,4-Difluoro-pyrrolidine-2-carboxylic acid allyl ester trifluoroacetic acid

salt
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ester (Exanple 14a, 7.53 g, 28.403 mmol) was di ssol ved

in acetonitrile (330 nL) and a solution of Iithium
whydresiooe (1.36 g, 56.807 nmmol) in water (110PEAYS00B071826

added. 99 WO 2007/ 150001 PCT/ US2007/071826 After

stirring for 16 h at 25 C, the acetonitrile was

removed in vacuo and the aqueous phase was slowy

aci féh&'} Qﬁﬁt Mﬂularolp)Qrthﬁﬁg qg’éﬁ%arbéég/ﬁ@ Qaél Qrallﬁ Rt {j tert- butyl ester
sol utlon unti | &re0| pitate formed. The product

ext Eaxemnpld lf‘ht5685@; PYP9 moebaras disgolxedso ar?n%) soan@ntoﬁﬁlﬂuoroacetlc
co #d“ﬁ . éc‘rﬁ!eog@lﬂérﬁaéae 2%? Efiroffal & €F foe4s HV‘?ﬁe @%h%ﬁ%&@eﬁ%‘n

and vent was renoved 1 n vacuo
af f wica afighglasde é-dgluothugsrrolidine-2-carboxylic acid allyl ester (6 14 g,

4_ f’?edrj(y 118}31‘:8{/?0@)/ tylée?c!) ev\% gﬁa&ie(z@ Q%t?%ﬁgﬁ%xé@b% g%ﬁ}ga{lt Ihl&y was used

a  binitlict legt stépawithomofuirttler puhﬁcatmowaﬁ{ DBARI (400 ML (TESAL) 5S2.6 -

mnt urt t ( )
L% on - B Gl 5 G ot s N regr el
IT) 5@?231 hibl-isszbss)%@H m).
4,4-Di fluoro-pyrrolidine-1, 2- dlcarboxyllc acid 2-allyl
ester 1-% &rugserd {fipyrrgler2agartoxyke geid alfglester -~ N Boc O
[0266] 4, 4-Difluoro-pyrikolidine- 1,2-dicarboxylic acid
1-tert-buty| ester (Exa %ﬂg/\ﬁ 77 g, 26.96 mmol)
was di ssolved in a 5% a S8di um bi car bonat e
solution (50 nmL). Allyl tbrorgde (3.26 g, 26.96 nmol)

and j,act yI Ih Dpi um chl or i " Al.i quat r)
Saan2 b bR g TR oS R Sewboalic o bseer

di chilflososetio ane sdBxirhple 14d1@. 1881 20.68lgad)tio aﬂi}fjﬂroag u e ous
sol uti o The ction mxture was stir

vi g6HEy! mfu%@%%%h %\égafi@gﬁlanmseﬁé{ é‘i‘oé‘lc\ﬁéfl%t@é‘i?ﬁ?%ﬁ ature

andyidRa@g HERUE fbfﬂW Er TM@&xuﬁé{%s’iﬁﬁe@éh Wt Qclite, and was washed
di ch] or onet hane . The conbi ned or%anlc
4

| ay¥itlshefspd thegegl éFtrabﬁ@Hm%& Uhs Glateayas caprgntFaied g pego to give

The, g0k ¥@Ate HRSTH-QMRME diskdvaias byl Re@fefafll the ot HRicAHGas
desired product, which was purified by flash colum

c h rwﬁh@wﬁwﬂwate@ REteeYs sefumdycaganag golugn 6@6@91@0%38
lno@&ﬁ;a @B&to t? Flh/@ é@@ﬁﬁge &110 witfch Yad pﬁ\h%l aglﬁ&lumn

pro uct, 4, uor o- pyrrolidine-1
aci @r@nabgryphyéMemk silict gelt60bAft-§3 LBsI86 ethyk—'ac%te 0] h@@ndBDtO

% el | ht | [l I,
Qe Mooty SR B ¥ G oo
( 1 H 7.40) mmal 84.7% y2c1@ s hkllovdbil. 3H XBIR (480 34Hz, CDId1;)8) 4.77 (2H,
4.46 - 4.73 %3H, m, 5.24 - 5. 37 &_ﬁH, l‘rl 5. 87 - 5.96
(1HL /@37 Bp- 229 (Biled dor'8209r vt dithd- b E3P Byt O4Bi (G
al | b, eeat-elostitf hyeroaeeticuag), €.91 38l bs).
) 1-Amino-4-fluoro-1H-pyrrole-2-carboxylic acid allyl ester
F
I \_ o
N
NH, ©

[0269] 1-Amino-4-fluoro-1H-pyrrole-2-carboxylic acid allyl ester was prepared
following the N-amination procedure described in Tetrahedron Lett., 47, 5341-43
(2006). 4-Fluoro-1H-pyrrole-2-carboxylic acid allyl ester (Example 14e,2.49 g,
14.74 mmol) was mixed together with solid ammonium chloride (4.81 g, 90.75
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F Ft-~-] O-//---- NHO TFA 100 WO 2007/ 150001
PCT/ US2007/ 071826 [ 0267]

wa2007/Msdobuor o- pyrrol i di ne-1, 2-di car boxyl i ¢ aci BCRUS30DY71826
ester 1-tert-butyl ester (Exanple 14c, 5.85 g, 20.09
nmol ) was dissolved in a 5% sol ution of
trifluoroacetic acid in dichloronethane and stirred

at 1%5105’ $09% acilu@oﬁb soa_ th% lﬁlgllo\éf%l@fsol‘ﬁ@&l (4§ ﬁg@dﬂ 5b% Y&te

and the crude 4, 4- | doro-pyrrolid carbox

aci ammpiiyh hé@loélﬂe eféutltm (@371 QI(I}) a9l tﬁnﬁylmeﬂw@%mr@m yhlwack
bt |
0 gAﬂﬁ%t?ﬁseé ﬁléé ésb 4giJWI Fhinke @ﬂeﬂr Iﬁ@gfltethe%’@b G )R er

use t hout uri cat i'on.
1H WyRoEAOG ingHz 6. 1 ER@EYBJousble@hBBlution (“Chlorox” 146 mL) was slowly

2. 8%%&%@%@@@? 0F Iﬁo]rxanﬂg @ﬁzaagofggé %‘IJE{SL m@n&%}é‘ng@%%er
4. Ritindwgofot Hhpy2¥ 6, mezmésmine(;dpamteaahdjthmawoué]am twas Bxtidcted

00

2, R PRSP Ehh R s0 st Ths symbined papicleyg wegpshed

t ri #Mtuosoaert kaliase ﬂﬁbsﬁEﬂttE sqlitxomnPd enl) 4eli thé ofednig Jay@Ow &l ried

e e SRt R Y Rl b R P e A e o B Erode

h ealsre@hoabvas%@lriﬁeﬂ ey ﬂéshftoluﬁhﬁ:hmr%dtégfr@)hv@ﬁ[efck Isflied g8 60 V463
Celite, and was wth hot and then cold

ot Bhylsatiate Treemost foafler s Co BHEBRICA etmingr - fuoro-

vacyg. IpS/l‘Polg-QVc%ronleaarclﬂ a‘ﬂ!y?é%&?(?(bi 1006 nfhd, 6&61% yield). "H NMR
di ssofved in eth acetate and the organic |ayér was

uasHeAMii FDE40 arzafze@flaquéaaé o m B aHbon S 340 (1H
| .
or el B ok T (oSS iR R ot

or an e Oi

chr omat agyddpbyrol P@m&khﬁbhnylamilgﬁl 1 Forrodk2 6@ b o ylid B¢ allyl ester
ethyl acetate in hexanes) to afford the desired

product, 4-fluoro-|H pyriol e-2-carboxylic acid allyl
ester (3.01 g, 17.80 nmmoj,\88.0/%wkeld) as a yellow

oil. 1H NWMR (400 Mz, %) - 4.77 (2H,

d, J=5.7Hz), 5. 29(1H, d, J=10,4QHz)q 5. 38( 1H, d, J=15. 9Hz) , 5. 9
4-6.04(1H, m, 6.64 - 6.65)(1H m, 6.72 - 6.74 (1H,

nM, 8.91 (1H, bs). f)

1- Am no-4-fluoro-I H pyrrol e-2qcarboxylic acid allyl

est [%270] Efo a solution of 1-amino-4-fluoro-1H-pyrrole-2-carboxylic acid allyl ester
(Example 14f, 0.5 g, 2.717 mmol) in methanol (20 mL) were added isovaleraldehyde
(0.257 g, 2.988 mmol) and sodium cyanoborohydride (0.256 g, 4.075 mmol). The
mixture was stirred for 20 h at 25 °C. The solvent was removed in vacuo and the
crude product was purified by flash column chromatography (Merck silica gel 60, 40-
63 um, 20% ethyl acetate in hexanes) to afford the desired product, 4-fluoro-1-(3-
methyl-butylamino)-1H-pyrrole-2-carboxylic acid allyl ester (0.264 g, 1.039 mmol,
38.2% yield) as a yellow oil. "H NMR (400 MHz, CDCl) &: 0.91 (3H, s), 0.93 (3H,
s), 1.38 - 1.45 (2H, m), 1.63 - 1.80 (1H, m), 3.00 - 3.05 (2H, m), 4.74 - 4.76 (1H, m),
5.29 (1H, d, J=10.4 Hz), 5.38 (1H, d, /= 18.8 Hz), 5.94 - 6.03 (1H, m), 6.52 - 6.56

(1H, m), 6.79 - 6.81 (1H, m).
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UN NH2 O [0269] 1-Am no

-4-fluoro-|I H pyrrol e-2-carboxylic acid allyl ester was
wWpe@paswot foll owi ng the N-am nati on procedur ePCT/US2007/071826

described in Tetrahedron Lett., 47, 5341-43 (2006).

4- Fl uor o- 1H pyrrol e- 2-carboxylic acid allyl ester

(Exanpl e 14e 2. 49 g, 14.74 mmol) was m xed toget her

h sol
\glotow igo 1R Ms olg’%}g%%g%@n%ygbutglg%%ggiggﬂdlgg H

sodhurelchirerbodytieagdpliitlicser (42. 4 nl), 29.56% aqueous
anmoni um hydr oxi de solution_(13.71 nlL) and

trioctylnethylannnniuntchIoF'de ("Aliquat(r) 336",
0.166 g, 0.411 mmol) in met hht\eémml et her (50
mL) . Under V|gorous stirringn®at6. 15% aqueous bl each
sol ution ("Chlorox", Méﬁap1%r s @lowy added via
addi ti on funnel upon whi dh the ol or of the solution
turned orange. After stPrri%h 2 hat 25 C, the
Iayers wer e separated and the aqueous | ayer was

eXt r]rbe4dFlu rtﬁétﬂ}’l'bubﬁaﬁﬁm@ﬂsltfy l)?;\l;gcglgﬁ al(b%x ﬁ:]agld@n}l ester

The i ne an C ers
sat (l]Etxarhplel lsg;d)l 24rg, Db smolav e disedlutd 1oran1(351®ousrtl)4 -dovchnt hied mL)
orga drl ed od| ym su f at

0T OBt TYRIon i St T 2R Pt iR s o reaction
cr Lnde;turemedh@tedwmqﬂar fof 1 @dUbyn édoaﬁittoml UMmaturated aqueous

chro rck silic 63 m 20% .
ot e B Rl e B b itk S ag e h 50% ety
pr Oﬂ:'dﬁte/heian’éﬁn TR Ariblind @ b Aranid Py Wedd @icd-ovar X sulfate,

yl ester 62. 1% ield 1H
it %}oe lepacenmﬁlg)m@w taaf(}ed(ﬂzqsrm@lf de?fwdepr gty 325 26

'5 Segd?og( galtg!)znyMGetﬁ) %4m%thy":1 bﬁ@/l)(—éﬂﬂno ﬂhuor@ lﬁpﬁ%gé 2Jé§r))®x lic
( 1|_pc1q-ﬁllyl @e}er ((O 335 g,0.944 mmol 100% ylelgl) as a pn?e’ yellow Oll-WhICh was

Fﬁs@@ [HQTI+ negx"t)’ stgﬁgvmf(l)ut R Iﬂmﬂamonl F RWIR ?Jl(% P%HQ 3(519@)3()3’3 0.90

ic acld ester F HN'O[0270] To a solution
1- af¥Hnd, Jﬂ46IHmr0cﬂ2l(Fer@/rfﬁﬂ eHZ) ¢ 37 bdxel(11d, mcil 4 alllogl(1H, m),

est DN I
(2ot R aafy eohal SRl R, S B 3Gy 473
Moi2H, a,nbl: sodtzmm Wy-arfddHolny, dr3|7c(eH(@L 256172 H4,.075.6 Hz), 5.91
tirred for 20 h at 25 T. The
sol ve?]]ta&ggl) é‘% 26&%5{? '’cuo and the crude product
was pur iif -Ethohyd-hjdasty- t03-methysbutgiratoag pdiftydrdpsedol 1,2-
Sil] ca&&ej %O, 40-1. 63.dm iO% ethyl acetate in hexanes)
PYUPEE R ey iceq ISIBAERE, 4-f1 uor o- 1- (3-
met hyl - but yl am no) - 1H- pyrrol e-2ycgrboxylic acid allyl
ester (0.264 g, 1.039 mol, 3820yield) as a yell ow
oil. "H NWR (400 MHz, CPC -9 H s), 0.93 (3H,
s), 1.38 - 1.45 (2H, : ‘N 080(1H m, 3.00 -
3.05 (2H, m, 4.74 - 76(1Hjn)\

[0272] To a solution of 1-[(2-ethoxycarbonyl-acetyl)-(3-methyl-butyl)-amino]-4-
fluoro-1H-pyrrole-2-carboxylic acid allyl ester (Example 14h, 0.318 g, 0.898 mmol)
in ethanol (10 mL) was added a 21% solution of sodium ethoxide in ethanol (0.728 g,
2.245 mmol) and the mixture was heated at 40 °C for 16 h. The solvent was removed

in vacuo and the residue was purified by flash column chromatography (Merck silica
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5.29(1H, d, J=10. 4Hz) , 5. 38( 1H, d, J=18. 8Hz) , 5. 94- 6. 03( 1H, m
),6.52-6.56 (1H, n), 6.79 - 6.81 (1H, mM. 102 WO
WQ2P7/13®0001 PCT/ US2007/ 071826 h) PCT/US2007/071826

1-[ (2- Met hoxycar bonyl - acetyl ) - ( 3- net hyl - butyl ) -am no] -
4-fluoro-1H pyrrole-2-carboxylic acid allyl ester F N
MO /N O 0 0 [0271]

4- F ( 8/ 7 arboxyl

e eg IBGgerg \E )}_ﬁn rﬁg/gar{ﬂﬂ %l%t(a){é fﬁrﬂefé&mﬁ Jclt%ﬁg/ rﬁ!:tﬁan%bﬁl ol )
wasdichlsoolethent) itmatfomé hd desisd brofﬂucn @ﬂawe - h}@lrmy)l -(3amethyl-

met h Ion Iorld s add der ni tr.oge
T TRk O i b o 3 B R R Bl Bl b 10 e
f or(0l13h.g, ptinmeonkH my, }tlﬂd)225 aGell@abillr h{ BMRa@0e oLz, CDClL) 8

oSS D JohIA TS SRR g

n(fqmmﬂ ADIMZ?QHaM@MSMV@HeqLﬁHbteQ qViEtz)SQSK UM, m), 7.04 (1H,
sulfate, filtered and concentrated in vacuo to afford
t heMérude desired product, 1-[(2-

et hoxycay bepyls @‘ﬁﬁg}{i} -Q'ﬁm'&@tlrlyéhopc}ﬂ)('dlhyafy nol - 4- 1l uor
o-| H pyrrol e- 2-car acid Iyl ester (0.335 g,

0. Suedzetd|4]third@g i) bL)(3-a®thafl 'plab’lépyledﬂbkivﬁ -blphridagini 2o pne
was used in the next step w thout further

purification. 1H NVR (400 MHz, 13) 6: 0.90
(3H,d, J=4.6Hz),0.92(3H,d, J= BHZHZ ] -1.46(1H m,1.54
- 1.64(1H m,

1.69-1. 78(1H, m, 3. 13(2Hd, =3 1%&!),3. 70(3H, s), 4. 16-
4.26 (2H, m), 4.73 NS0
(2H, d, J=5. 5Hz) , 5. 28- 5. 31(1Hm) , 5. 37( 1H, dd, J1= 17.2 Hz,

m
J2 = 1.6 Hz), 5.91 -6.01(1@,6.69-6.76(%,@ i)
6 FIl uor o- 4- hydr oxy- I - ( 3- met butyl)-2-oxo-1, 2 dihydr

by R R R S R R S B e S e

EL ]EAE ﬁygfig_bmi!? aﬁi;bt)g{flgl a—cﬁlgag’ltryj/ bster (Bxamgilhydi- 1|3|l6t7ythg -Oflﬁl:lrl mohelfand
e AR SO Ver S s S Rk Yamel S48 S el AT, g ers

VVaSmﬁ:@di ﬁﬁhnﬁy&&%@ﬂhiﬂl& l(mlL@ﬁnmdnewm BeoRoXbaeh.i ng-et hanol

(0.7 and the m xture was heated at
40 ]@ag’@,acyg_l@ }14 0]111%@03701“\%%90 Wlaavas addsdegd the mixture was heated at

120 °C for 16 h. Purification by flash column chromatography (Merck silica gel 60,
40-63 um, 20% ethyl acetate in hexanes) afforded the desired product, 6-fluoro-4-
hydroxy-3-(7-iodo-1,1-dioxo-1,4-dihydro-11%-benzo[ 1,2,4]thiadiazin-3-yl)-1-(3-
methyl-butyl)-pyrrolo[1,2-b]pyridazin-2-one (0.047 g, 0.086 mmol, 19.5% yield) as a
dark purple solid. LC-MS (ESI) calcd for C,oH;sFIN4O4S 544.01, found 544.97
[M+H".

k) N-{3-[6-Fluoro-4-hydroxy-1-(3-methyl-butyl)-2-oxo0-1,2-dihydro-
pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1,4-dihydro-11%-benzo[1,2,4]thiadiazin-7-

yl} -methanesulfonamide
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in vacuo and the residue was purified by flash col um
chromat ography (Merck silica 103 WO 2007/ 150001

WEDD/USRO07/ 071826 gel 60, 40-63 m 20% et hyl PGYES2ADEH071826

i n hexanes, then 10% nmet hanol in dichloronethane) to
afford the desired product,

6-fl uor o- 4- hydr oxy- 1- (3-net hyl - butyl)-2-oxo-

1, 2-di hydro-pyrrol o[ 1, 2- b]pyrcuazlne ﬁ carboxylic acid
ethyl ester (0.137 g, 0.44 :0 4ON1% yiel d) as a
yellow oil. 1H NMR (400 6:4%9-99 (3H, s),
1.00 (3H, s), 1.44 ES S g Oz), 1.58 - 1.63
(2H, m, 1.67 - 1.7 M. 18 - 4.22 (2H, m,
4.44 (2H, quartet, J= 7. 1r*h) 6.55 (1H, m, 7.04 (1H
m. j)
6-FIuoro-4-hydroxy-3-(7-ioé&;ﬁ,l-dioxo-1,4-dihydro-l)
6- benzo[ 1, 2,4]thiadiazin-3-yl)-1 -(3 -methyl-butyl)-p
yrr@274 q-Flig@d-4lpjdpxyr3-Jandori 2-diowe 4-GBQIOHAN N N, N O

H [027 o o
o FREG b2 e RN P Y B W
g; ?chmble [13;, 204?%0/(08'16%&%10 %%%ﬂg?%ﬁh}bbﬂhﬁw%@ﬁ? £tmskR mmol),
5 eonne 1 DHE S b SraRtl B0 S%pé%ﬂkles%nﬁ?r&d W, 0434 mmoD

rrg wéle 44chbi®® | Anieots NrN éﬁﬁ@tﬁ HoM@J@UﬁLstladdiédﬁoﬂchd by
and heated at 120 or g

Di d?ﬁtb?fk?%foéﬁfsldﬂ (‘b?%ﬁogee 258 ’é‘ﬁt@l)( 5@9 ﬂ&%k Wi PUERE BEfh ARrpgen

t hea i ifd M {xBur¥a s ﬁﬁﬁﬁ afh ddtoc 132% 1I° BiRh c%@ln% the mixture was filtered
Purification by flash col um chromat ography (Merck

si | 9eaCelép. vephed w@l ffshsyl pyctatoenddhtgqlveat weaemoyd inasanes)

aff N

oxy&'té&nf@ pqgjgblﬁigflp%@gégﬁufn% gé ﬁ?g (Jz} J00A size 150  21.2
6 bz 6 ificran, 4P 6 inalzli mn3e 25 )nlilfm(rﬁﬂow rate, 0.05% trifluoroacetic
rret ) 1m2§%tgn1‘%[lé£ érQrS% trlkll r%aécg: 12 Xcmiljgfza{terp Sﬁf ggeed tFlO Q4 rﬁddgf%l t,
( ESN){3 qalﬂodrof@hydﬁi&Hl8ﬁhMﬁ4ﬁt}5ﬂZ|—o@d,1 2t dlirdeb ﬁy‘hﬂol&? 2-

: wsﬁﬁgf%%ﬂ Yl % )dl%ooﬁ‘g dﬁiy%ro &ﬁglzaﬁ%[l 2,4 ]thiadiazin-7-y1} -
PY T feth@edu1Rmbthiay (6. 0RRI Do 3133 1111’11@)1 15.dv0pxQd las4-Giid1 YEremk2 400

6- benzo thi adi azi n-7- yl} -met hanesul f onani de

104Miip 1519@?3/ dé%édb% PETHUS200H. 07 182 6 1.50(BLHnOHON ;- 1176 (1H,
m), 3.07 (3H, s), 4.32 2H, t, /= 7.5 Hz), 6.83 (1H, bs), 7.51 - 7.63 (3H, m), 8.06 (1H,
bs), 10.17 (1H, bs). LC-MS (ESI) calcd for C20H2FNs5O6S2 511.10, found 512.3
[M+HT.
[0275] Example 15: N-{3-[6-Cyano-4-hydroxy-1-(3-methyl-butyl)-2-0x0-1,2-
dihydro-pyrrolo[1.2-b]pyridazin-3-yl]-1,1-dioxo-1.4-dihydro-1A°-

- O

benzo[1.2.4]thiadiazin-7-yl} -methanesulfonamide

O\\S/’O H
OH N ~g”
B o
oo
= N
N\ _N H
NN

L
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SN/S -a-, OON F-CH NN O/[0274]

6- Fl uor o- 4- hydr oxy- 3- (7-i odo-1, 1- di oxo- 1, 4-di hydro-1)
w®@200beswol 1, 2, 4] t hi adi azi n-3-yl)-1 -(3 -net hyl POUUYI0P7/471826

yrrolo [ 1,2 -b]p yridazin-2 -one (Exanple 14j,

0.047 g, 0.086 mmol ), potassiumtriphosphate (0.055 g,

0.258 mmol ), sarcosine (0.0046 g, 0.0516 mmol ), and

Conbi nedl ARyt S8 RN o gt i PSR, 350 vas

added fol l owed by nethanesul fonam de (0.0245 g, 0.258
mmol ). The flask was purgéy with nitrogen and the

m xture was stirred at 100 or q]\pe h. Upon cool i ng,
the m xture was filtered te, washed with

et hyl acet ate and the sol vert renoved in vacuo

Pur { Ly&, HPL urm Lun

(2) fO%Jb@% Yang q%—{s]gyr )?[l% -C oxr}gmc aggz rrﬁgegloo??ter 268 /g)@ggﬁ as a_‘%icrlbed

m' Nin@u25J. ke, 589 f216o?vv7§ atos]). Q FoBhdle-2ichiborytiaaeit |ncbthyaest<d

af f@%§ [1% h(i}nlangiglv&rroaé gl?sﬁl%%glflge rq%_% é’ mCL)%cr:la glelsglu%rtl \%55) cooled
-[ GtOLQ(?KHb @}ﬂ?legfoﬁﬂmo?}agatg @h40dg, 24.00 mmoll) was dlssolved in

- met - but 0X0- i hydro-pyrrolo |

b] p%PF%H‘érilF .ﬁy @b g1 added drgpwikp Vi syringe Hy‘%lrad’eﬁlocb%f Lainde the

1, 2ol Yir@inaZh@sofatdtniwas a0 eath fOrei0 £e wel s@888 0820 h.

0.0133 mmpl, 15.4%y |el$ as a solid. 1H NMR

M—|ZT e@m@o@ gys @ole@ bgegk t@ HC gl)N dlglegrylf()@r}qmlgg 2 ngL)ggas added and
1. 51%6 §callﬂionr@as h@at&ﬁto'SObCz@r IG]ﬂﬂn T@ reaghogzm(d%% wa?s)pouflzd $do ice

fn ané O e{(tl'c}qted m@)chlow‘ow V(ailmd vﬁﬁl)satumfﬁq\@ue@smdwal cd

]ICE)? " bi 93?@%': %ﬁgglﬁ%rl@d[ave} Qodufrﬂ 's'lﬂf'ites fiRerdd alld%hb'e]ntra&&) gz?\%kuo
N- {B}r[fﬁat@a‘aydlas,h bn@m clr8mate plap @V erdk olxe-gt] @, 40-63 um, 40%

dl h%/ﬁl)d (i‘g%? o) gxaf{eﬁ) dé%ﬁ%%%rdf%gﬁ%@g%@lgt, fl-cyano—lH—pyrrole-z-

1 2cadijoxhiii eedi ety ] Bstygt 1. 09@1712651 ﬁﬁrldl fasrasridid) &k an®fHEvhifolid.
NS. ,  NUS

H 2007/ 150001
paﬁj%o@%?/&f@@% SRR PO eet e %3 B gy (1.
aci gy TRIONYIL, R LF-IR (ATR) Vi (neat): 2228, 1691 cm'’.

b) 1-Amino-4-cyano-1H-pyrrole-2-carboxylic acid methyl ester

N\\
h\WOMe
N

NH, ©
[0277] Solid ammonium chloride (5.8 g, 109.4 mmol) was suspended in diethyl ether
(300 mL) and the suspension was cooled to -5 °C. To this were added 29.56%
aqueous ammonium hydroxide solution (16 mL) and 6.15% aqueous bleach solution
(“Chlorox”, 240 mL) over a period of 15 min. The mixture was stirred for 30 min at -
5 °C and then the layers were separated. The organic layer was washed with brine,
filtered over sodium sulfate and stored over solid calcium chloride at -5 °C. 4-Cyano-
1 H-pyrrole-2-carboxylic acid methyl ester (Example 15a, 1.09 g, 7.265 mmol) was
dissolved in N, N-dimethylformamide (30 mL) and a 60% dispersion of sodium
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NW NHO [0276] 4-Cyano-|H pyrrol e-2-carboxylic

acid nethyl ester was prepared as described in Can. J
WEh®mi50080, 2673-76 (1981). 1H Pyrrol e-2- car borgi/82007/071826

acid nethyl ester (2.00 g, 16.00 nmol) was di ssol ved

in acetonitrile (5 nL) and the solution was cooled to

-20 T. Chlorosul fonylisocyanate (3.40 g, 24.00 mmol)

Washﬁihﬁé @ r}ﬁ%gral S (0%@@%%‘&49' ﬁﬂn@l) Gw%s QMed aﬁ@telas%jr@r%t for 1 hat25

dropw se via syringe over a period

aboxﬂeﬂwboﬁq 6 Mielugei thm@wclwla@mmel I@Wél@r (4) HWaP#fli mnpb) was

paclop b5 B2 41828 K T reskln 3% el 48 A1 Raucons
andMMUMEmSB¢MﬂQ@MﬂmaﬁﬂhﬁaﬂéﬁmerSUmihf%ﬂWQESﬂmnumWMéﬂw
react i r
exct OB AT Y St PRY LS LR iRl i govers wre
aq u@mdspvsmsddmm sulfate, eﬂ‘lfatﬂdahé c&mbmtalte«ini;z vatub edafforé the crude
sodj er ed ated i.n vacuo. :
P 1 TREATAR Syt RS AR BTG APRaY & ey MallF er. which
si | wasaisgein thnexéQeowitiout ﬂﬁ%r IﬁlfrlhydtloaCHEMﬁ}R KWOMHQ@K)IQ 5:
af f orded the desired_prod o-1 H | e- 2-
car SBXGI &) 367 Mt hg edbr (108 Ig! 37 B3 frrbp o)
45. 4% yighd) aﬁ&l ﬁn{%f Wiy hSideh roﬂe@% ﬂ@&chﬂébhl
CDC13) F4 e B g 1 %qdpyr X&lz 0
- TSIy (1H, m, 9. 60 (1H bs) FT- IR (ATR) VImax
(neat): 2228, 1691 cn1-1.Nb)
1- Am no- 4-cyano-| H pyrrol & 2-carboxylic acid nethyl
ester N W NNH 0 [0277] [id amoni um chl ori de
(5.8 g, 109.4 nmol) was suspendedMen di et hyl ether
(300 nL) and the suspension Maslcooled to -5 T. To
this were added 29.56% aqu scénnnniun1hydroxide
solution (16 nL) and 6. 15% agueous bl each sol ution
("Chl orox", 240 nlL) over a peri of 15 mn. The
m xture was stirred for 30 min at - 5 C and then the

I ay@m]vma%nﬁ@ PRt R cyah0e 25 FRM-8-chiBy/iic Weid nm&lngs@er
bri ne | tered over sodium sulfate and stored

ovetExample d 584} @ %A63 hmerdlrad drovalgraipiehwle € Aoz, 3.635 mmol) were
1 l’;&qysrofvgh G 1g0p9@}fa991)@'§ hﬁ; Qﬁ‘d lg:a{gﬁ tahéd Cef%F . (ﬁﬁ%asmeﬁt was

di ssolved I n
N, Neethowest zhytlcrwrtwaﬁﬁ@rd ehe(leltihems)1 yelitrdvish @0 9% hdiintprared jatsrwvayf

S0diu A0 f NP A TRIMG o Sficlih WA (5755, 5.453 mmol) was

added. After stirring at 25 °C for 30 min, the reaction was quenched with 1.0 M

sodium hydroxide solution. The aqueous layer was extracted with ethyl acetate and
the combined organic layers were dried over sodium sulfate, filtered and concentrated
in vacuo. Purification by flash column chromatography (Merck silica gel 60, 40-63
um, 40% ethyl acetate in hexanes) afforded the desired product, 4-cyano-1-(3-methyl-
butylamino)-1H-pyrrole-2-carboxylic acid methyl ester (0.604 g, 2.591 mmol, 71.3%
yield) as a yellowish oil. 'H NMR (400 MHz, CDCl3) &: 0.92 (3H, s), 0.94 (3H, s),
1.37 -1.43 (2H, m), 1.64 - 1.74 (1H, m), 2.99 - 3.04 (2H, m), 3.88 (3H, s), 6.40 (1H, t,
J=6.3Hz),7.09 (1H, d, /= 1.5 Hz), 7.36 (1H, d, /= 2.2 Hz). LC-MS (ESI) caled
for C1;H17N30, 235.13, found 236.3 [M+H'].
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hydride in mneral oil (0.378 g, 9.445 mol) was
added. After stirring for 1 h at 25 C, the above

WO 20036500050l uti on of nonochl oram ne in ether (PGI/KE2007/071826
9.445 mmol) was added and stirred for 2 h at 25 T.
The reaction was quenched wi th saturated aqueous
sodiumthiosulfate solution followed by water. The
| ayers vgue-@agparat aﬁo;@aﬂbmﬁaceﬂ%ug%ahﬁ%% WRRo]-1H-
extracted wth diethyl "ether. ThHe conbined “organi c
I ay@ﬁ@lﬁxnkﬁ%fboﬂﬂlpé@dwéwl@sﬁeh umsul fate, filtered and
concentrated in vacuo to afford the crude desired
product, 1-am no-4-cyano-|Hgyrrole-2-carboxylic acid
met hyl ester, which was used t he next step w thout
further purification. 1H NVR (40 ¢ CDCl13) 6:
3.88(3H,s),5.67(2H, bs), 7.07(1HN, J 1 7Hz), 7.37(1H, d, J=

1. 7Hz). c) MeO
4- Cyano- | - ( 3- net hyl -butyl“) \é\hyrrol e- 2- car boxyl i

c acid nethyl ester N Ve © NN r [0278] The
crude 1-am no -4-cyano-| H pyrrol e-2-carboxylic acid

rret Y79 15%? B Ic%ngyﬁbﬁ Iget%q bg%ag&llﬁg)slﬁr Jﬁwle Qrégrboxyhc

isova?era ehy e di ssol ved

i n dcgbpetbyentef (E(xmpkn_lﬁc é)rﬁﬂ)o Igeéﬁé?dmmol)smar(byﬁr@ns 7.2-dipxane (25
The e r t f

o nP P B AR LR SK A AL Ry LR,
met mamot waLlkared ot H10d’Csfod? binJbar alojing, itlbge{cdo R @6s cgJ,enched with
o oL st R o R B e Sl off ot
hy dacoteictiexaoh (B * B)(th)’hEheaazpmnmé otgnyie rlaymswee«dlmﬁcivelchodium

i th.ethyl ate the c organj ¢ l.ayer
Tk (R P S R R e AR
con@eﬁtt IIQ@@ﬁhomyfhrwca@u&etﬁ)b(mrﬁd:tﬁﬁtbu@m) dyind | @S pyreat-amm

chro rck si I 40- 63 40%

et h‘iﬁlr Oééf J;‘%F‘w?r‘é%ﬁeasyje IQ‘F”F P&e‘?ﬁhl‘f}h%asdﬁgq ‘ung%e next step

pr oghddut fidthERiBicatibn- (8=MBY Y calcd for Ci6HxiN30s 335.15, found 336.4

but | am no) 1H pyrrol e-2-carboxylic acid methyl ester
2.591 mol, 71.3% vyield) as a yellow sh

0' | " H e')\lmﬁﬂ&@-h%iléxy-%lhyﬁb&yﬁé-c(;c%H,,zﬁi}lyerap%olGﬁtﬁ-

s), o L

1. 37pyidesipofrarborylgactl e aterny | 2. 99- 3. 04( 2H, ), 3. 88( 3
H's), 6.40(1Ht, J= 6.3 Hz), 7.09.(1H d, J= 1.5 Hz),
7.36 (1H, d, J= 2.2 Hz). LG MBS ) calcd for

Cl2H, 7N302 235.13, found 236 Et 107 WO

2007/ 150001 PCT/ Us2007/N

N d
4- Cyano-| - [ (2- et hoxycar bonyl - ad\%)\/@) -(3-met hyl -butyl ) -

D

am no] - 1H

[0280] To a solution of crude 4-cyano-1-[(2-ethoxycarbonyl-acetyl)-(3-methyl-butyl)-
amino]-1 H-pyrrole-2-carboxylic acid methyl ester (Example 15d, 2.552 mmol) in
ethanol (30 mL) was added a 21% solution of sodium ethoxide in ethanol (2.07 g,
6.380 mmol) and the mixture was heated at 40 °C for 16 h. Upon cooling, the mixture
was quenched with 1.0 M aqueous hydrochloric acid solution and brine. The aqueous
mixture was extracted with ethyl acetate and the combined organic layers were dried

over sodium sulfate, filtered and concentrated in vacuo to afford the crude desired
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pyrrol e-2-carboxylic acid nmethyl ester N Ov N MO\ N
O OO0|[0279] To a solution of 4-cyano- 1
WO t@7mstoby| - but yl am no) - 1H pyrrol e- 2- car boxyl i BCT/H81007/071826

nmet hyl ester (Exanple 15c, 0.600 g, 2.552 nmol) in

anhydrous 1, 4-di oxane (25 nL) was added net hyl

nalonyl chloride (0.383 g, 2.807 mmol) and the

allﬁ%&&? 6- d?aﬁﬁ WG 1 e aegd- ﬁ'ﬁtﬁl}@%xg 1f20&1h§dr51 pyllrﬂ%n 2-

coo reacti on was quenc satura

aq ul@]mzrsdaém@lﬁ therblokdgrapigrestiyé e%@laaﬂ wdipvsawéidm@clewwaed whe
X’?Qc/ Sl ﬁlrﬁlﬁg}u%@éd%ﬁx e s@sﬂ( call 1‘61—96&9'%?04 317.14,
|ne organi c ers were |ed over so

s uI foancé318f3 ﬂM‘éﬂ édFEﬂRi (A?ﬁm:em GnaettbdzB h 164 w61 tam af f or d

the cru |r

[ 25 et oYy EabisaayrS JEEH- (7 s R yb-2emie93 Sl - 1

l+ PYsfFoRd[ ezzﬂpﬁlaﬁimzw L c1-@Rixd-1neditytro-e 5t edhz@l$, 28 thiadiazin-7-

yellomnsh oil, which was used in the next step

wi t HovretepssuHeenide i i cation. LG MBS (ESI) cal cd for

C16H21N305 335. 15, found 336.4 (§MFH] e)

6- Cyano- 4- hydr oxy- I - ( 3- net hyl - gygyl 27 0x0-1, 2-di hydro

-pyrrol o[ 1, 2- b]pyridazi nest r?E;%chﬁhC|d et hyl

ester OH0 7 Okt N\ HIUti on of

N
crude N= H

\
4-cyano-| -[ (2- et hoxycar onyJ etyl)-(3-nethyl-butyl)-

am no] - 1H pyrrol e- 2- carboxylic acid nethyl ester
(Exanmpl e 15d, 2.552 mmol) i et hanol (30 nL) was

added a 21% sol uti on of so ' et hoxi de i n ethano

2. J 0- r -(3- u t i roAﬁO
& s o OB RGNS 2. LML AR DR8I il
WI tmyrmlccﬂl Mbdmmléw@ hydbouotit aeidl cthaledstyr Sadampledifedhdf g 0.783
b .

| Aol 82 AEON STl b 1A, BSLLASHT Mot e BRI 30

ace ganic layers were
oV ed.2@%g 0t suhdl pingyriding demepwaridated nck@it’Cdoreih.i hS-

C'Iiljﬁé% %@12%&% 70%1(%32(%0 ﬁsﬁl“ga% gldcilé(aS nXQe%nothael\ga%%Og’[ed at
6- cyxTO-fér f{Md r'mé)tedctléﬁmlmlrb Was pastadl throﬂglﬁé(ﬂué oPsilibatpy tind

-pyrrolo[ 1, ridazi ne-3-carboxylic acid ethyl
est BHcayy 59émlb§°y oSBPt tECtaHn ERaRels s i VTS weg removed in

vacuo and purification by preparative HPLC (Column Luna Sp C18 (2) 100A size 150
x 21.2 mm, 5 micron, 40%-95% in 11 min (@ 25 mL/min flow rate, 0.05%
trifluoroacetic acid in acetonitrile/ 0.05% trifluoroacetic acid in water) afforded the
desired product, N-{3-[6-cyano-4-hydroxy-1-(3-methyl-butyl)-2-oxo-1,2-dihydro-
pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1 ,4—dihydr0—1k6—benzo[1 ,2,4]thiadiazin-7-
yl} -methanesulfonamide (0.0275 g, 0.0531 mmol, 6.7% yield). 'H NMR (400 MHz,
DMSO-ds) &: 0.94 (3H, s), 0.96 (3H, s), 1.17 - 1.23 (2H, m), 1.51 - 1.57 (2H, m), 1.65
- 1.75 (1H, m), 5.74 (1H, s), 3.05 (3H, s), 7.40 (1H, s), 7.49 - 7.57 (3H, m), 8.51 (1H,
s), 10.12 (1H, s), 13.75 (1H, s). LC-MS (ESI) calcd for C»1H»:NsO6S, 518.10, found
519.4 [M+H'].

[0282] Example 16: N-{3-[4-Hydroxy-1-(3-methyl-butyl)-2-0x0-1,2-dihydro-
pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1,4-dihydro-11°-benzo[ 1 ,4]thiazin-7-y1} -

methanesulfonamide
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next step without further purification. LGM (ESI)

cal cd for C6HI9N304 317.14, found 318.3 [MtH+]. FT-1R
W@ 200R150001 (neat ) : 2231, 1642, 1610 cm-1. f) PCT/US2007/071826

N-{3-[ 6- Cyano- 4- hydr oxy-| - (3-net hyl - butyl ) - 2-oxo0-1, 2-d

I hydr o-

pyrrol o[ 1, 2- b] pyri dazi n-3-yl]-1, 1-di oxo-1, 4-di hydro-12

6- benzo[ 1, 2, 4]th|ad|a2|n 7 gi}o met panesul f onam de

OOH OHINSI a--, OGSO g ONg~ H N O [0281]
| % _
~NoU ) - 2- 0x0- 1, 2-di hydro

A sol ution of
6- cyano- 4- hydr oxy- 1| -

- pyrrol o[ 1, 2-b] pyriNgagj net 3- ¢lar boxylic acid ethyl
ester (Exanple 15e, 0.25Ng, ®.788 nmmol) and

2- am no- 5- met hanesul f onykam no- benzenesul f onam de
(Exanple 3d, 0.209 g, 0.7B8 nnol) in pyridine (4 nL)
was heated to 120 C for

the. mi i SCn kR o Zm%%l Eber T abafoe bendd i

r eagtai- @B -ﬂ?-&ée%‘l}?(3\l\ﬁ§thﬁ3&1$ﬁﬂarh1|ﬂ[)Phﬂ?y@ol@b%ﬂ%&y@ dcidCalyl ester

gel and uted with 50% 100% et acetate in
hexanes. The sol vents mece ved in vacuo and
purification by prep HPLC Col um Luna 5p C18
(2) 100A size 150 x\2 ZQWn ron, 40%95%in 11
mn @25 nb/mn fl ow ﬁfs @6 rlfluoroacetic aci d
in acetonitrilel/ 0.05%t4i} 1 tiogfacid in water)
afforded the desired pfoduct, S~

N-{3-[ 6- cyano- 4- hydr oxy~ -(3-nethy|-$Lty|)-2-oxo-1,2-d
hydr.

| y¥W8§% (T Metbppyiiprdzrined.lyfipsor 4- difivgses 4 ;ben el hihiagin 3-vD)-

6- berzodcld %xﬂﬂagfé'sﬁ@' 13%2 on-rhim oM has dRRIRARESIH ﬁl@ﬂﬁm Me

(0.0275 1% Yoyield). 1H N (4OOM-|Z )

Divetmgdyltgrmaguideq3 gy, 15@ M@h@@u‘(y;lypqnn@)lH—g_yrroieﬂ _caljgo;g;glc acid
2

( "Lllymsmer %E))g.ﬂnp'le %csé?% %2(543 nﬁ@07) \;asaa?ded' foﬂgxgeﬁl ‘t(y]i'_b_ 7 57

( 3|-{11m|q=)hyla31115yprqpﬂ;+3 etl@)lcartg]_@m_pgie(hy{i{oclglprldq(g 05z, Q ik mgl))l) Then

L VB Rl £ Ly CREBANGAORA R e 6810 Hacion

N- { Bixfufe. H@-rrmxt(lf}wmtsﬁr,r@dt)ZS 2C -1 The Sﬁlll[t@l was poured into 1.LOM

bvrrol o rid h
6- beuaﬂ%%yﬁpgh&ﬁfwﬁﬁ (%J #%anesl??m% %%BC fith
200athyl 20004 (PCTP tﬂSBZO'Dl?d (ﬁé’alﬁ?lﬁlas@vas/ drie@otér sodlum sulfate, filtered

and concentrated in vacuo to afford the crude desired product, 1-[[2-(7-

methanesulfonylamino-1,1-dioxo-1,4-dihydro-12°-benzo[ 1,4]thiazin-3-yl)-acetyl]-(3-
methyl-butyl)-amino]-1H-pyrrole-2-carboxylic acid allyl ester (0.3 mmol) as a yellow
oil, which was used in the next step without further purification. LC-MS (ESI) calcd
for Co4H30N407S, 550.16, found 551.6 [M+H'].

b) N -{3-[4-Hydroxy-1-(3-methyl-butyl)-2-ox0-1,2-dihydro-pyrrolo[1,2-
blpyridazin-3-yl]-1,1-dioxo-1,4-dihydro-11°-benzo[1,4]thiazin-7-yl} -

methanesulfonamide
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OHS NS N:lla CN?, HNOa)
1-[[2-(7-Met hanesul f onyl am no- 1, 1-di oxo-1,

wael2@h§en- 12 6- benzo [ 1, 4] PCT/US2007/071826
thi azi n-3-yl)-acetyl]-(3-nmethyl-butyl)-am no]-1H pyrro
| e-2-carboxylic acid allyl ester 0 J N N~-S=O O HN /
I O' ~ N H [0283]
(7- Met hanesul fonyl am no- 1, 1- d\gxo 1, 4y di hydro- 12

6-benzo[ 1, 4] thi azin-3-yl ), a C OB L&(Exanple 8i, 0.1
g, 0.3 mol) was dlssolv'aiha r fSSN, N
N

di met hyl f or mam de (3 X
1- (3- Met hyl - butyl ami®go)y 1 yir ol e- 2-carboxylic acid
g, 0.3 nmmol) was added

al lyl ester (Exanple 1c,NO.

foll onwed by 1-(3-
di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de
(0.06 g, 0.315 mmol ). Th N- net hyl nor phol i ne (0. 07

g ER e T e bl R A o8 TR The
sol pial@m, 4%%2199?ﬂ)aﬂ:eiyﬂt(_r Iﬁetﬁ)}d%tyﬂcﬁﬂﬁﬂéﬂslPhﬁﬁf&@bjc@ﬂbbﬁyhc acid

aci d SO| ution he agueous a er was extracted

wi tHyl @%ﬁ%yﬂEX%@? a6 0(32115@0% ovaﬁréyﬂsolvpﬁén @h@@h(%mbha%él%/as
dr i &¢,tRY SF st &m.¢H ih &f8nolf(6. M&%ﬁ% 2 ﬁfﬁ% dWﬁ%@&‘édﬁ%%’e

in vacuo to afford the crude desi red
- [ [@opTsolytionhBlisaBbituioWg ifrehat 601C f1)r4h Upon cooling to 25 °C, the

- di éﬂﬁ(‘ﬂlr;wé ?du?é’dcﬂlt% 1% Igiadqgéadﬂlg ﬁyc{roélloﬂc a@fd%%iuﬂoﬁ)’(SO mL). The

acet
met daypkous Utypt Waseariraodd with eiylragttate 22 © 40 bdny Theorgeiieiphase was

aI I .
%ﬁed%%{: hedl&lgl st?ilfggqh‘)ere% &¢ n%kllﬁ[r t d 119 'szc‘uo W%ﬁgﬁ? Iwg%uow solid.

LC— H\xﬁlf(cﬁﬁin)bydhblﬂ:dalulﬁm chr@ﬁdﬂO@@WSEdﬁﬁﬂscbﬁiede@pm% ethyl

551, 6 o .

N {agetla %1 ﬁlanggf}g IIOQé er‘grhé/t %ﬁtateb nthﬁ(a)ne? aff)% dei flﬁ-dﬁflhe{} é)rro(gl_uﬁt, N-

)ngf @- K4E1ﬂyd[ﬂ>xyh}(r3¥n¢tﬁﬁﬂufyl)32 -oyd-1,2 Hjtlyd chi- mllofm Mﬂﬁ}*ﬁiﬂﬂiﬁmg Wl]-

- Z0 asu nam.de 11

WO gg@*f’/"iéd{%@ﬁg’%ig ljé?é?)['}f‘bf}?lfé‘?geyl n\ef an‘?sﬁ a"’@% F\?Joéng’

N 0.04 mmol, 13% yield over two steps ) as a yellow solid. "H NMR (400 MHz,
CDCl3) 6: 1.05 (6H, d, J= 6.6 Hz), 1.64 - 1.81 (3H, m), 3.11 (3H, s), 4.24 - 4.31 (2H,
m), 5.53 (1H, s), 6.41 - 6.46 (1H, m), 6.97 - 7.10 (3H, m), 7.30 - 7.33 (1H, m), 7.60 -
7.64 (1H, m), 7.70 - 7.72 (1H, m). LC-MS (ESI) calcd for Cy1HpsN4O6S, 492.11,
found 493.3 [M+H'] .
[0285] Example 17: N-{3-[1-(3-Chloro-4-fluoro-benzyl)-4-hydroxy-2-oxo-1,2-

dihydro-pyrrolo[1,2-b]pyridazin-3-yl]-1,1-dioxo-1.4-dihydro-115-

benzo[1.2.4]thiadiazin-7-yl} -methanesulfonamide
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CN?, H N O[0284] Crude
1-[[2-(7- et hanesul f onyl am no- 1, 1- di oxo-1, 4-di hydro-1)
W®@2007/150001 PCT/US2007/071826
benzo[ 1, 4]t hi azi n-3-yl)-acetyl]-(3-nethyl-butyl)-am no
]-1H pyrrol e-2-carboxylic acid allyl ester (Exanple
16a, 0.3 mmol) was dissolved in ethanol (3 nL). A 21%
sol ution of sodium ethoxide op @thangl (0.448 L, 1.2
nol ) was added into the,, ahp mﬂi\gnf. The m xture
was stirred at 60 C for h.j| Up oYy to 25 C, the
m xture was poured i > =0 us hydrochloric
acid solution (50 nY,. \ atfueous | ayer was
extracted with ethyl acelat® (2 x 50 nL). The organic
phase was dried over sodjuwrsulfate, filtered and
concentrated in vacuo to a d a yellow solid.
Purification by flash col ums REomat ogr aphy (Tel edyne
I sco Redi Sep; 20% ethyl acetate in hexanes to 100%
et hyl acetate in hexanes) afforded the desired
pr oduct ,a) RrChlqrg-S-fitdebieyatnesalfodan(ide
- met hyl - butyl ) - 2- oxo- 1, 2-di hydro-pyrrolo |
1, 2-b] pyridazin-3 -yl]- 1,%§/§i oxo-1. 4- di hydro- 12
6- benzo[ 1, 4] t hi azi n- 7- y| j,NTEl su ’f onam de (20 ny,
0.04 mmol, 13%yield over two eps) as a yel l ow
solid. 1H NWR (400 MHz, C&:lS) 6: 1.05 (6H, d, J= 6.6
Hz ) [0286]6% a solutigf of Bidnylnghjor@e {1l G BHndL)chloto-34itro-4. 31

(2 o . .
5. ghf(ni%?essﬁﬁogl.ci‘i@ a8 el g7 39dpg My ety g gnamida (92

H, M\L)7%n6&he réactidn fnidtlire Ras hohtedQo refflix 7@ 4(H HJpai)coolidg; B reaction
f ,\E/Er:ngg(]tucrg ngg%zggt]rropg :gl':%ﬁf ue%g %22 3 %’ 2Thlels’ulf0r]iy? lélflqlgricfregxgais?,dissolved in

N- { Bminkm413nfehh Ut @oltdhent labi@ihen REIRE YJ d mAliY dF @hYendn @Y Qqukods

di hAFIP MY MY GPBY SAutEYT M giditmahyofuran Oingxet 1104CAfter
hy dg@ride?®r 2 ReRZGackiod was dchicad Qédiﬁ%'z 6 ¥IM aqueous hydrochloric

- met hanesul f onam de 111" WD 2007/ 150001 '
PCTyciYsphupn ortilgpht wey readied Fhedpyers wersgparatqd gnd ghe orggnic layer

2 Qoo iRol gl sy Sonmpegues g e product v

isolated by vacuum filtration to afford the desired product, 2-chloro-5-

nitrobenzenesulfonamide (2.0 g, 8.48 mmol, 42.4% yield) as a solid.

[0287] Alternatively, 2-chloro-5-nitrobenzenesulfonamide can be prepared as
follows:

4-Chloronitrobenzene (10 g, 63.5 mmol) was charged into a flask, followed by
addition of chlorosulfonic acid (21.1 mL, 317 mmol), and heated at 120 °C for 100 h.
The reaction mixture was quenched by pouring it into ice (300 mL) containing 8.0 N
aqueous ammonium hydroxide solution (200 mL), and the mixture was allowed to stir
at 25 °C for 18 h. The desired product was extracted with ethyl acetate (400 mL) and
filtered through Merck silica gel 60, 40-63 pm and concentrated in vacuo. The crude
product was slurried in toluene (70 mL) at 70 °C for 2 h before filtering to afford the
desired product, 2-chloro-5-nitro-benzenesulfonamide (4.75 g, 20.1 mmol, 29% yield)
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HOO2 C [0286] To a solution of thionyl chloride
(11 nL) and 2-chloro-5-nitro- benzenesul fonic acid
W@ 200785991 20. 1 mmol ) was added N, N-di net hyl f or P@&Ris807/071826
(0.92 pL) and the reaction m xture was heated to
reflux for 4 h. Upon cooling, the reaction mxture
was azeotroped with toluene (2-3 x). The sul fonyl

chl Qrl flf %bﬁ@oi{WR (400 ﬁgg‘ concen?w dOfs Ll Ygng)

and then added tG a m xture rated agueous
anmodT (b 2H)d3. é&(ddelfiolz &t oz, (/25 3riijz)athéH (d, 1H, /= 3.1 Hz).

tetrahy furan After stirring for
2 h thedbl)gé% 1|118r? \/\gosbengenesulllfo%al%@/—e adding a 6.0 M

aqueous hydrochloric aci dosgl ution until pH 4 was
reached. The | ayers were epcand the organic
| ayer was concentrated | vato a slurry. Pentane
was added and the product R sol ated by vacuum

filtration.to afford the, deswed roduct, 2-chloro-5-
ni ¢ W3R Biesig of g e bengesulongmidesf xaimpge I, 058 2, 3.72

yi ehfbhl)asmdofigh icftbod@2® &R g%tl@ﬁﬁl@dlj e dbgper(H)sulfate (0.175 g,

2-chl oro 5-ni trobenzenesul Tonanm de can_be prepared as
f ol 1-Hgumok.iTrensetadrag oMy an@opinn hydrogile soliies (Afak) was

chagged rorPatad2h bask prgsghlle‘?t‘!@gorpyesse@dﬁlﬁetrh&ﬂlr@&las allowed to
chl orosul fonic acid (2 317 mmol ), and heated at

120c0g! o °€@E0d He resyhiag ﬁ@laicwsmqllm‘t@dthyrvecmﬁléram Wegheyvith
po%ﬁtgganhtdrlk({]{oodff Fdathé ﬁ%@etgﬁ)@ 1%(9 L g}h';]b '39111§on %nesﬁﬁb’&%&’e

amoni um hydr oxi de sol uti and t e mxture
vvas(Oeﬂ%@Weéﬁ mmos t3p15% ﬂ@ld)ZS aGalﬁ #id18 h. The desired

P O AR b R B R0 Py 0o

c onteatuspénsmn |oﬁ4mamanime:|2qmlbmu deld spdioduat (2088 gs812T mew]) in

Ialf1 f %1#%%{?%@3 (md@ was gl&xa)v F% 7agl %Phospho%oulg 0?(3e/cfh(l)orlede (ﬂ rtnEri4Bg§2 mmol)

2- Ceh|26 rO- Thaunixtoe bankendsul 200\0aht $16 h( Alowsd g coBDto]ZS °C and
0/ 01 P 2 7182
&eglrg lych?elgg\x;‘)qmgtilflr?e:??m? ﬂgil 56?11218 r Cal HS o0 %) [gec(?pltate
7 %as(\ﬁashéﬂ'{wﬁh] dclofnidthhne (200 i) ( Bs ﬁlﬂrh'l)a ,wa8 tré'chc( 6ih ankidonia

J= 3.1 ,
2 i G- B T Pl A B et et 25 2 B Hhinuts.
[ 02’518& yeﬂomseﬂtmz% c@ﬂeo?edqjv \@5@m5ﬁ1ﬁ4aﬁ@mﬁn&em@c§pﬁaﬁ@w@smﬁ&r

( Ex b nmoni um car bon
(0. 68 @d wih ilehlﬁf?érre}han%mo@&pﬁ@rlé () ydbico b wterd2 1780 alL> and

dried in vacuo for 16 h at 60 °C to afford the desired product, 2-amino-5-
nitrobenzenesulfonamide (8.06 g, 37.14 mmol, 44% yield) as a yellow solid. 'H
NMR (400 MHz, DMSO-ds) 8: 6.89 (d, /=9.3 Hz, 1H), 7.12 (bs, 2H), 7.57 (bs, 2H),
8.07 (dd, J;=9.0 Hz, J>=2.6 Hz, 1H), 8.43 (d, /= 3.0 Hz, 1H).

[0290] Alternatively, 2-amino-5-nitrobenzenesulfonamide can be prepared as follows:
To a suspension of 4-nitroanline-2-sulfonic acid sodium salt (20.00 g, 83.27 mmol) in
sulfolane (83 mL) was slowly added phosphorous oxychloride (23 mL, 249.82 mmol)
at 25 °C. The mixture was heated at 120 °C for 3.5 h, allowed to cool to 25 °C and
diluted with toluene (300 mL). The mixture was filtered and the precipitate was
washed with toluene (200 mL). The filtrate was treated with ammonia gas for 10

minutes while cooling in an ice bath and then stirred at 25 °C for 5 minutes. The
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1.10 mol ) in concentrated agueous ammoni um hydroxi de

solution (4.4 nL) was heated for 4 h at 120 Cin a
wpe@zgsnoel r eacti on vessel. The m xture was al | BOEUS1007/071826

cool to 25 C and the resulting solid was col |l ected by

vacuum filtration, washed with water and dried to

afford t he desired product,

a;f@llﬂ& séﬁ({u’v%' &Q@&@@J%%Jn@ ﬁﬁmlgl?and(tge %r%épﬁate Wwasrther
mo .

50yield) as a tan solid

AI t wished itk fojuene (HfinHo 180309 ﬂdbéﬁkb\ﬁ?é@ft(? ﬁdﬁamld an¢diied in
e RILEPRE 96 naed @ WS the QesReFHTRARNSL

4n|troanI|ne25ufon IC ac:lgsodlums _%20 00 g, 1
83 #Folampdnpsulfonargidé €701 %m 84.08 Binedl)4 1iagicld) @fwl yellawideld. H

(o) X [ t T.
P oRRROB R DA BRI Ge e b5 g e 77 5 TRk el il 2.
ﬁg;ﬁ 01 @d25 =0©.@nd, J,eid, G]BCJHiQdHM %Jns @dzhlﬁmmﬂmane (300
e mxture was. filtere an I he ecipltate
Wé%ﬂvélieﬁla&‘v%m%mﬁﬁéﬁgﬁﬁ@ee@awuﬁeﬁaml%@nﬁ?? PEPaES aadows:
t r ead @@hsmﬁsianamm@ 5-gia® tfe@ienasalfmlawl@@ th I1s 75 @thlﬁﬁ
in an ice bath and then stirred at

ThesWRlano{Ogel ) wsmgvlwdﬁ%&%ah%%?éwdﬁ (163 B he fnmol)

andatbec Prechnpintdhas H@?edfakllid“’@ffor Y88 harwall tdool to 25 °C and
di chl or onet hane (300 nL, then 200 nL), cold water (2 x

150diktod vaHdickderpmgthpie (R stko. Ty mingirp wag filgedzmndgheregpignte
t hewgsev%sﬁ&fjwﬂ{ &QMG%me%a@éTcgﬁ QhLE) The filtrate was treated with ammonia
6 g, 37.14 mmol, 44%

ni t r obenzenesul f onam de

y| etad Yordd mainyted Wing e9o nilgjm an fige bl&th%ncl 400 stred at PVEOLa §)minutes.
R L A

J= @a:ls@ed—lz/jth 4@19r0[n®2190§ (2A §emhatcdMetayer (2 x 50 mL) and dried in vacuo

2- a{lﬁ‘r &R éfép' 18 fo%‘%f?eefegi'rédg#}l@d“cgﬁ %1&‘111‘0 ?%u%gr%ﬁ %dlfo%ﬁmlde

fol T'ows: 0 a suspensi on TF on

aci d.4sagd B.GBmﬁlajl,t49(’/2ﬁelﬁ§)asga, br838n Qo?hdmﬁbl NMRN(406G MHZODM&D ds) &

it 6555 45 Sty IS P E R 0 SR R Db -2

120H£31f}9r8133@ jnr3a)lfl1p\1\ﬁ§i to cool to 25 C and diluted
h tol uene The m xture was filtered and

t hel%??é c%lﬁr&aav@y @a@lnaé%%qbewepﬁﬁuifam%%cap@e@rqeﬁl)ed aspfolows:

fi | T @Et%pe‘!i@§nfof§%&% it R B seid 95001@ 1375 %Hﬁcﬁﬁm
ile cool |ngL)| n an ice bath and then stirred at 25

f orsugo}q;pq«](}p was sloyvgaddesl plypnhorgpeaychloride (3.43 mL, 37.47 mmol)
PCTY; 9§2@0fﬁ<91¥19x%1?r@ wayﬁ‘éalte‘avé(t 31 Ao RS hCAloWRE Eoe&)optY) 25 °C and

vacuum filtrati on and preci pltate was
wasHedywourad g wn@m(ag@mmm_m hxdﬁ@ﬂdez@@tmﬁo r@b] 41 2\5\@@ efhe pH

2 dri ' . . t Q.
(7 PRI BOLGRAE 7,TBRBIOT O el Fod i e
ni t sodlbaeenesuih dliatbdend the B@cigitat@dadBasiredbivateri199 mL) and

4! g fayflo Y515 3 BE'C Bambid i LER0 M o NES, 1O)

2 H) pitrot@n@ehefutiidnandide (198 g, B2 nkRol=632%H Gickda as a‘l.jr@ll,owgard@n fadid.

2. o Mt Mo bREH ot 685,800 5L M, 150, Plubaren T s

f ol 219807 (dd, J; =8.9 Hz, J,=2.3 Hz, 1H), 8.43 (d, J = 3.0Hz, 1H).

¢) 2,5-Diaminobenzenesulfonamide
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To a suspension of 2-am no-5-nitro-benzenesul fonic
acid (3.00 g, 13.75 mol) in sulfolane (10 nm) was
W@ bomisooadded phosphor ous oxychl oride (3.43 nmiRCBUSHF7/071826
mmol) at 25 T. The mixture was heated at 120 C for
3.5 h, allowed to cool to 25 C and diluted with
di chl oronet hane (50 nlL). The m xture was filtered and
the precipitate was washed with dichl oronmethane (50
m). The filtrate was trggaf é-/L‘WHammm a gas for 10
mnutes while cooling in an i ath and then stirred
at 25 Cfor 5 mnutes. TheNyeMow solid was coll ected
by umfiltration t he
st BEH it BR P Ba ik BB B Bl | o F o
X S@mieD)) 1086 paltdiuecbn dhancad @l g)fioketrhbydiofatan §L50Gn L Owas
afford the sired product , )
5 i O b ER A E it grimpaabere p§ huiosgn s visbifgn. The
49%nikingt thhs @sn ﬂltéiéthMbu%ﬁ) bblﬂte \ﬂtésihé\!\lﬁtl( #0hWHAurab)MROH1d6) Ivent
6 H) reggg%?n ((:\j/@cat% t 'iﬁforg % depired \pzolfu%tg e C@J&Iywﬁ_q)hte r87 bS
J= Guiieddd mkidnol (40882} o 16@r RRdrbdVAldYhe solvent was removed in vacuo

2- am no- 5- ni t r obenzenesul f onam de can be prepared as
f ol lo@iierd a spepng bafeh Igé}lpg idesired product, 2,5-diaminobenzenesulfonamide

aﬁfébﬁ Bmad: '7'7t9rg°4 P@i‘ﬁ%@%'ﬂ’/@ﬁél@) AC 1thnf- %o% sghd 13 NRIR (400

sul folane (10 nL) was slowy add

phoMﬂﬂzoDMﬁQ dx ychioi2Hdes)(BIUBHrbs), BFS 46769@51 m), @87 @8l d, ] =
T . ]
DS Mo PR B B0 ol Qo3 iy allaees

am’r[d»mmm hydr oxi de sol uti ond(30 nm.) at 25 T. \'Il;lqe pH
.. pBb-7 '
ot A5 ReHisip o B B s GBmidBiefu BERR A S

filtrat I1})I]-Bamz§iflatrﬂ’iﬁo pmési-fnkaic e lfoasmidashed wat er (100
m) and dried in vacuo fors16 h at 60 Cto afford the
desired product, 2-ami no-5s’ r slognzenesul f onani de
(1.87 g, 8.62 mmol, 63983 elfd) ks a yel | ow brown
solid. 1H NI\/R(4OO VHz, DMpO~¢ 6: 6.89 (d, J=09.1
Hz, 1H), 7.19 (bs, 2H), 7.B7 (bs, 2H), 8.07 (dd, Ji=
8.9 Hz, J2 = 2.3 Hz, 1H), 8. d, J= 3.0 Hz, 1H). c)
2, 5- D am nobenzenesul f onam de 14 WO 2007/ 150001

xR fO SRR s B vl B esga PR 8 PERAgIeD 1

17bacefbﬁ1t@le (4. Iﬁ)@fwmmbt):d witQ Yepalahact (umg@ mLG hzg. m;ai;lo() 1
|ntetrayrou rogenat.e Q
26 fiisgpropy e %Y@ ?Qé%gﬁ:@@m@ aﬂ%}rﬁ& ﬁr &saté?aé The

bal le@@idn whi€ooldll 1§ LEFE, poafed ifie Wafel [1LEL pled flERUGDan ice bath

Celite, washed with tetrahydrofuran, and the sol vent
while stirring. After 4 h a precipitate was filtered off and washed with the mother

liquor to afford the desired product, 2-benzylamino-5-nitro-benzenesulfonamide
(21.65 g, 70.45 mmol, 83.3 % yield) as a yellow solid. 'H NMR (400 MHz, DMSO-
ds) 6:4.64 (2H, d, J=4.6 Hz), 6.81 (1H, d, /=9.4 Hz), 7.23 - 7.44 (6H, m), 7.77 (2H,
bs), 8.11 (1H, dd, J; =9.4 Hz, J,=2.3 Hz), 8.49 (1H, d, /J=3.1 Hz). LC-MS (ESI)
caled for C13H13N304S 307.06, found 308.2 [M+H '] (100%), 615.2 [2M+H '] (81%)).

i1) 2,5-Diamino-benzenesulfonamide
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renmoved in vacuo to afford the desired product. The

catalyst/Celite mxture was slurried in nethanol (400
workg7fsn00l6 h, filtered and the sol vent was r eP@WES200TI071826

vacuo to afford a second batch of the desired

product, 2,5-di am nobenzenesul fonam de (conbi ned:

7.79 g, 41.65 mmol, 90.4%yvyield) as a |ight-brown

solid. 1H NWR (400 MHz, DMSO d6) 6. 4.54 (2H, bs),

4.98 (2H, bs), 6.55 - 6.,qq\rNH26 87 (1H, d, J =

2.2 Hz), 6.99 (2H, bs). LG |) cal cd for

C6H9N3028 187. 04, found 18&N MtH+] . [ 0294]

pl‘ e a&)j dA XI?X’[ re 0?2 %elgzy&[%n?oo? G f%%%zelﬁlesfu?fnmlgg (Ecxgﬁllpf%elkl 15

2- Berdzyll aumcﬂ))arﬁ -5% pxlhdlbemmaewdfaaﬂmmpdwdm@etl\mnmﬂw 50%

o cHitter B s nebbLans Bl b PraRid e 520 SBhegnigse we desase

i N ekt oiftitgrant ﬁlﬁ:(ﬂh@lQWﬁd_c)hamS whith &&dre gen\lga‘s Rialbahaonl axfienetirring

diiso et hyl am .
( 2oio8 30 REndeE § Ginsno Mo pd e B e Erbe i s heisg Qg Celit
Th andlcBa&hirQEd WaGcLQ0 laﬂ‘@lrdttﬁ)a c?e51réa, pr@(ﬁiéf ed-disth@owat er
O L) then pla in anic while stir

Af tl&mqlewlf&nﬁlée fSpﬁ afe %gﬂqla %3t6e/e ¥igldy ps 2 QR aO%SHiBMR (400
Wi tmltzhﬁMS@tﬁﬁs 4 56 QHOBs)taP%ﬂmpBQ 8.5¢. @'?@{2@?%% @ﬁ(ll@lt d,J=

2- benzyl am no- 5- ni t r o- bénzenesul fonani de

70. 46 Hang|00 (%[3 53 D/@;M%K%SD %?écdd“oy@dH9bTv@§dl87é4 ffmldl\ll@@2

(40

d6)[§4¥f§£ d J=4.6Hz),6.81(1H,d, J=9.4Hz), 7.23 -
7.44 (6H) 2n¢)m1n¢ Sﬁﬁetb@bbulfobsl)lmms bmze@dshi fonjad}ldell 9.4

Hz, J2 = 2.3 Hz), 8.49 (1K d, J=3.1 Hz). LCMB (ESI)
cal cd for C13HL13N304S 307. %&9 found 308. 2 [ MrH+]
(100%, 615.2 [2MH+] (819%.

2, 5- Di am no- benzenesul f onam 135 GAD 2007/ 150001

PCT/ US2007/ 071826 H S O 2 2N H2N a [0296] A

m X[029A 204-Damhisubeydcasiufomdridyd (Example IEZ@ﬂ@Séllg;f mrmﬁel) was

e l7ci % aI | adi um
éct lwalvs@ %Ptsalﬁﬂﬁé%&é?ﬁ@ﬂépme% 419 §° d&g
g) M@thﬁ&%ﬁ?d’h@l chi&Re é‘ml-?l\ﬁ VRS ohRab1e thad Qidé@dr-gﬁw-gg Sver a perlod of

m xture was degasse le stirring and t
chaltath apd the rﬁ%ﬁ&%@l@&ﬁur@ A4S {irepdie 16&5}% 25 pF plter ‘%fthhrtfm%@
f or prd@pitht A Gbrred AMRERNES :fee@fnttliw qfag)g:%[bv&ﬁ%’vawbeand water

reactlon was filtered through Celit
(200 mL) was added to afford a clear solution. The product slowly started to

precipitate and the mixture was placed in an ice bath for 3 h. The precipitate was
collected by vacuum filtration and dried under high vacuum to afford the desired
product, 2-amino-5-methanesulfonylamino-benzenesulfonamide (also made in
Examples 3d and 3d°) (11.1 g, 41.84 mmol, 70.2% yield) as a brown solid. 'H NMR
(400 MHz, CD;0D) 6: 2.89 (3H, s), 6.82 (1H, d, /= 8.5 Hz), 7.20 (1H, dd, J; = 8.5
Hz, J>=2.5Hz), 7.58 (1H, d, J=2.5 Hz). LC-MS (ESI) calcd for C;H11N304S;
265.02, found 266.0 [M+H'].

) N-(4-Methanesulfonylamino-2-sulfamoyl-phenyl)-malonamic acid ethyl

ester
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and concentrated in vacuo to afford the desired

product, 2,5-di am no- benzenesul fonam de (8.55 g,
wWe2008/1500001 , 93. 6% yield) as a tan solid. 1H NMR/U2007/071826

MHz, DMSO d6) 6:4.56 (2H, bs), 4.98 (2H, bs), 6.58 -

6.59 (2H, m, 6.87 (1H, d, J= 1.6 Hz), 7.00 (2H, s).

LC-Ms (ESI) calcd for CBFBBBCES 187.04, found 188.2

[ MFH+] (100% . d)

2-Anino-5-nethanesu|fonyl§gs nesulfonanlde 00

H HZN, S OGSO H2N [ 0297] %2 nzenesulfonan1de

(Exanple 17c, 11.16 g, 59.6&# - ) di ssol ved in

acetonitrile (300 nL) and i di ne (7 07 g, 89.41
mmol ) was added. Met hanesul fonyl chloride (7.17 g,
62.59 mml ) was added d; se over a period of 10
mn and the reaction m xture was stiryred for

25 2%l %t migiermethpigsulipnylgpdrg-brangepegilioagmidy @@alple.\;ggt 2327

of %@e SRGREANVES didsB VMRS N STIRMEEyIbsbtanaedIa oa Rl ) wad @’ﬁéthyl ether
was added to afford a clear sol ution.

e
pr o@@% fnlé| B3 -shlaorieerorrorippastil gt gt ¥ Hhameh évamad@teé pid the

waseRlidh GixtlR AR sti&l 'QQS’ hc k@ 13 fhe rddBoPh 8% P WaddifdBSith
coll ected by vacuumfiltration and dried under high

v actiirhagasate {4008 el tapé WG%@itl‘rﬂétﬁd wigh 9@tge {400 mL). The aqueous layer

2- ' ze ide.

o TR A M T NG g R B s
nowere A0eRosey pasliud) suiBteafilteredundsndst of thd $41vdvRway14@OVAdHz yacuo
CD3 | 8 y T; [ ~J

(11 gt 2O A TS g8 by o g 0 i Fupon
2. Swhig) a pteGphBe (dEBE]. Tlal poecifiare VGRido[1ABUASZacR@blilf2tion,

f ound

N CHEE Rl 5h 4 e e oy e
C ambduce Ny metﬁﬁieﬁﬂfoil;ﬂﬁm’i&ﬁ-%ﬁﬂfﬁfnﬂ)ﬁl@lﬂﬁﬂyl) malonamic acid ethyl ester

"ok ha? St HoeRah LS b onsnsub VR DA G-

( EX@D‘@I&) &1a1 (283;127=79.HA 3. (&51(391@' 3. 59ves, di, 999l Medubfet, J =
N, N- di met hyl acet ani de %QOO IB% and dlethyl et her (100
L) -9 Behy 1423 7¢RI(bHanB 7 SR éLibrepi dh4te 4 138880y, 92. 20

mmiok99’]@@1teﬁ%%iy,@@?4 ﬁl@l‘ﬁanesulfonylammo 2-sulfamoyl-phenyl)-malonamic

acid ethyl ester can be prepared as follows:

To 2-amino-5-methanesulfonylamino-benzenesulfonamide (Example 17d, 175 mg,
0.66 mmol) was added diethyl malonate (297 mg, 1.66 mmol) and heated at 160 °C
for 60 min. After cooling down to 25 °C, a 1: 1 mixture of ethyl acetate/hexanes (5
mL) was added, upon which as a white solid precipitated out. The solid was collected
by vacuum filtration, washed twice with a 1:1 mixture of ethyl acetate/hexanes, and
dried under high vacuum to afford the desired product, N-(4-methanesulfonylamino-
2-sulfamoyl-phenyl)-malonamic acid ethyl ester (179 mg, 0.47 mmol, 72% yield) as
an off-white solid. 'H NMR (400 MHz, CDs;0D) &: 1.32 (t, 3H, J=7.0 Hz), 3.00 (s,
3H), 3.60 (s, 2H), 4.25 (quartet, 2H, J= 6.8 Hz), 7.44 (dd, 1H, J; =3.2 Hz, J,=8.4
Hz), 7.87 (d, 1H, J=5.6 Hz), 7.92 (d, 1H, J= 8.4 Hz). LC-MS (ESI") calcd for
C12H17N3078,379.05, found 380.1 [M+H].
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reaction mxture was stirred at 25 C for 1 h. The
reaction mxture was diluted with ethyl acetate (400
workg7asionas extracted with water (400 ni). ThRCHUSZO0T671826
| ayer was back-extracted with ethyl acetate (2 x 200
m.). The conbined organic layers were dried over
sodium sul fate, filtered and nost of the sol vent was
removed fb N- M%@éﬁﬁ’aneguﬁoﬁylé/ﬁ nH—@Esuﬁ{lmO)Jl@Q) g%xnalg&dlg &cid methyl
stirred solutlon was added hexane
whi ®ra precipitate formed. The precipitate was
collected by vacuumfiltr washed wi th hexanes
and dried under high vacuﬂi%Qo affﬁrd the anal ytically
pure product,

N- (4- nethanesulfonylan1no 2- nﬁ&lﬁbhenyl) mal onani
c acid ethyl ester (31.22H§, 85.53 mml, 97.4%yiel d)
as a light-brown solid. ' (400 MHz, CD30OD) 6:

1.31 (3H, t, J= 7.0 Hz), 3.00 (3H, s), 3.59 (2H, s),
4.25 (2H, quartet, J= wdbz), 7.42 - 7.45 (1 H, m),

! t8 @Pﬁ(ﬁtl\w@gﬂ)ﬁa107riy?ghlc§r:1lde|_(|‘9.09 inL‘,] 85.4 %rgol%a)ls' adligc? (?rgllwise over 10

N- (1tﬁ'rnrf6Tahalﬁﬁ@m(bffmmhaﬁimhaaeﬁmfbﬁﬁmiybbdnh@iéwlﬂonmﬂds (B&ainple

2. o0 & riorelin S RaePEERuRde RanFi o 0 abemiure

( Exeagiiiewdd &, wakihio 09 °C akll Hbredarhat té/iﬂ{ﬁerzﬂﬂ@%} 1cH. A Bthition of
mal onate (297 and ated at 160 C for

50, A biteneig 308 o rbmioDdh DReR08 i) Vs e pdied By

et hydditR6 SlbEIRE XPRARS ghsevolikidn MRS: BHE 8 theHR W rdMYt&h fABwed
a white solid precipitated out. The solid was

col beibe wid additign efiumadditionsl aplugs, of watsh 90w c dhoreswting
ﬁ LioMtdh WaS tRh S&H&V ‘!Vltl@ﬁ: ?ﬁléﬂ ShABKVEP4- nﬁﬁHQnesﬁilen?ﬁnHﬁHjQ r

vacuumto afford the desired product
N- (wlfﬁ@pﬁghﬁégumﬁlgmlgm:lﬁ onethyl ester (ca. 15 mg). The mixture was stirred

ﬁg Sf&kﬁﬁﬂgyis%ﬁxg )Wh{zﬁklggaam&p@abl ftffo&%éd gﬁgﬁﬁatgﬂai%as

an o
Nl\/R:O(lldxﬂe):l M—ﬁltra@@g@he@ Mthmte(r(ISO:;hL) dnel Was@irlp{i n a \Zc@On oven

(5. 5510 B0 f St 25 G 5&%@@&%6 8 ),

J &1fembidphenyl) Daldndmiclddid WethB.cdtetH2% 33 ng:%G\.@IMIESIS—F% yleld) as a

sy T e

N- (3438\/@tfhame§ulzfaowu§mswz§ B84 Danvy)! DV'EUYI et 0B aw) C7.83
acid nethyl est er OO S H HZN OSO
(1H, d, /2 8.7 Hz), 9.43 (1H 8), 9.99 (1H, s).
g) (7-Methanesulfonylamino-1,1-dioxo-1,4-dihydro-1 20-

benzo[1,2,4]thiadiazin-3-yl)-acetic acid

B Ij 8"‘3

[0301] N—(4—Methanesulf0nylam1n0—2—sulfamoyl—phenyl)—malonamic acid ethyl ester
(Example 17e, 9.55 g, 26.16 mmol) was dissolved in 8% aqueous sodium hydroxide
solution (262 mL) and heated at 100 °C for 1.5 h. The reaction mixture was cooled to

0 °C and the solution was acidified by slowly adding 12.0 M aqueous hydrochloric
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MeO O [0300] Methyl malonyl chloride (9.05 nL, 84.4

mmol ) was added dropwi se over 10 mn to a solution of
wQ20miswe6- met hanesul f onyl am nobenzenesul f onanP@BEUS2007/071826

(Exanple 17d, 20.35 g, 76.7 mol) in

N, N-di net hyl acetam de (90 nL) at O T. The m xture was

allowed to warmto 25 C and stirred at that

t CTRET %‘id{foﬁ uflﬁa HLI Bwaére%a&eut %%exgﬁnatess@g{eﬁ% mlﬁ%@@l@ ate

(7 In water was then ad

Vi asusmapn WéﬁalfOWﬁéQ stig 3 0 pgin m h'q. gTal@ pesediigte) ey calrlﬁﬁteé by

M | Shoft GREHIMELEANADl) Lk O e Radrbiny BRI (o afford (7-

addition o ana Itional vo urreo wat er 21 s

Themetbgghitlfonglamgwoh IJI dm)mo—\l\lalsdlhjhfem 15 elemied 1 \/1’44t]tl’11ad1aslmi5l Y)-acetic

th | 2-
U Ay e P DA S0 DRk . BYIR{400 M
WQ)DM'EhﬁdgﬁfBXI @H@HN@S3 sé (2,64 7. 3B QrH,2l /k %at H2)57.82 dusi (9, m),
chtine at ipitate formed. This material was
o) st @HS B3 74 Pt b7 e hug L (Halt rCo b6 o RLN-OS:

andyag  fuh@shd Nve-ygcuum oven at 50 C to afford the
desired product, N-(4-methanesul fonyl ani no- 2-

sul [03e1yAltshatiyeLy. (ﬁmwmamutfommnmwoxoegﬂérhy@@m7@,3 g,

iR S e fig Al sE VR0,

s) N-(4-Methanesulfonylamino-2-sulfamoylphenyl)-malonamic acid methyl ester

& IR ST R

( 1|-hydi§dx.1deq)7 14 g, 178.5 mmol; dissolved in 180 mL water) at 25 °C. The reaction

(7- Met hanes n jno-1. 1-di oxo-1, 4-di o
(T et hegespb a0 e, 1y o oxe b i 05 o
N S120 M Qndoui@dNchlorif 83@4dtution (20 mL 240 mmol) was added dropwise
N- (4- Met hanesu g{onyﬁuam no-2-sul fa ?nlz/516 - mal, onam

C a?:‘ieﬂl%{nﬁy‘fla% ! P‘ég ke 09““%%?“@ PI%SIiat5) )The
wasmlings Kby fwed t&%ﬁ%@@ us aﬁ@%y.mrﬂau df @XitelBperf@le b QM.

(262 nL) and heated at 100 C for 1.5 h. The reaction

m xFhgrracopiatecwrs|caliecied bydilizationgwashed %111 wetenr Sad-), and was

aci giddiiedvRus! QU % 4808 Ido AriiaNRAMR AU REhON i1C
118 WO 2007/ 150001 PCT/ US2007/ 071826 acid solution

unt qhbxqu4 IMB’dWals?» thepaohb4] tlAaCbﬁtzelth)taa@tec astdal .80l gt .1 mmol,
f or i, nsi

R L T R Y SUL e e
f i | Hrasd on34 washgw R Ihszn(aﬁdnmtom (namj 1er26e(dH;,ujd18r01 (1H,

e EE I ST G M 080 3130 g s D3E benzo

[ 1,2, 4] hi@ding#bB-fRiordbonz@&@Inb & 1 H -pyrrole-2-carboxylic acid allyl

ester

[0303] Sodium cyanoborohydride (1.11 g, 16.8 mmol) was added to a solution of 1-
amino- 1 H-pyrrole-2-carboxylic acid allyl ester (Example 1b, 1.12 g, 6.74 mmol), 3-
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acid (7.20 g, 21.621 mmol, 82.6%yield) as a pinkish

solid. "H NWVR (400 MHz, DMSO-d6) 6: 3.03 (3H, s),
wR@2®618@M, s), 7.33 (1H, d, J= 9.1 Hz), 7.52 -PQ1/B&2007/071826

(2H, m), 10.09 (1H, s), 12.24 (1H, s), 13.02 (1H,

bs). LCGMS (ESI) calcd for C OH , N306S2 333.01, found

334.1 [ MtH+] . [0302] Alternatively,

(7- gﬁ@&rbam%bfewdeﬁmerwsé 18&; aﬁl%r)lanéla&h@mm 21)nL§ in

benzol 1, 2, 4]th|ad|a2|n- -yl)-acetic acid can

pr elpj g@l fﬁ()gm,)]_a'h%&, Ths mmn mixture was stirred at 25 Cfor 18 h,

| .

e L
wasethiyl ssatdty E0x Bhman amm leydruwerenried 0w m‘aglmsium sulfate,
hydfél?%l%cfj at%d%é (%ntr zn vecgtgt WhCatlgh ??tﬂ!: }/e%‘%uéﬁy ﬁ%sg go]tumn
100chedrhaogrdphly, (Td:lhdayme vas R@d]&dﬂdﬂ £, W—e081 ahlyl oeeate Btheramgs)

i, it g LR A3 BGF SO gGun gl a2

add¢atboanlid aeidnalyl ety Bé pgt.4 InminbE 6% rvivhd)ia@Bn Off-wéhitt ai. H

T ' | | 2
PR abELEED oD T ad Fanber R Lt fab TS B, S0
pr e@HOl:itﬁl €1 @@@ @qlol(ﬁ@tdeg =hy. JHi)ti% 6@@(2H\@®h§§8 VH, |i‘ J 5.5
wat er é m), dried in a vacuum oven at

C f18%), £36 hHi G Ja ¥ 8?@) @?Jﬁéﬁ*@néguﬂﬁéﬁyﬁani Pblzy 796 (1H t J=
di 08<9H%?1"7 1@'7hi>’zﬁ(f1ﬁ‘ 7 7633%1312&[ Ji =7 Hr Jo = LA ),

i adi azi n-3-yl)-acetic acid (1 }91@@551
mml 9 BYA{ (- Ehleno- ‘hﬂu@mibatrzyls)d%(ﬂmemerﬂw@ hyWHiz1 -dioxo-1,4-

DYEH89).1 571,307 2Bl 2 QCfgag%m@m byt Gyt

(ll—b,mdséll,ylés&rOl (1H, bs). LCGMs (ESI) calcd for
C, OHi , N306S2 333.01, found 334.1 [ MtH+]. h)
1- ( 3- Chl or 0- 4- f | uor o- benzyl am n&y r,QH- pylHr ol e- 2- car boxy

licacid allyl ester O _ O NNY sf0303]
Sodi um cyanobor ohydri de (1 11 1 was added

to a solution of 1- am I TE - 2- carboxylic
acid allyl ester (Exanp Nlb , 6.74 mol), 3-
119 WD 2007/ 15000 / 5207/69/1826

chl oro- 4-f | uor obenzal g, 8.08 mml) and

acetic acid (1.2 nl), |n met I (50 nm.) at 25 T.

The reaction mxture was stirre@ ar 25 C for 18 h,

quenched wi th saturated aqueous;sodi um bi car bonat e

sol ution and was extracted with
[0304] To a solution of 1-(3-chloro-4-fluoro-benzylamino)-1H-pyrrole-2-carboxylic
acid allyl ester (Example 17h, 150.7 mg, 0.488 mmol) in N,N-dimethylformamide
(3.0 mL) was added (7-methanesulfonylamino-1,1-dioxo-1,4-dihydro-1A°-
benzo[1,2,4]thiadiazin-3-yl)-acetic acid (Example 17f, 195.2 mg, 0.586 mmol), 4-
dimethylaminopyridine (18.1 mg, 0.147 mmol), and 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (114.5 mg, 0.586 mmol). After stirring at 25 °C for
12 h, the mixture was diluted with ethyl acetate and acidified with 1.0 M aqueous
hydrochloric acid solution to pH 1. The organic layer was separated and the aqueous
layer was extracted with ethyl acetate (2 x 20 mL). The combined organic layers

were dried over anhydrous magnesium sulfate, filtered, concentrated and dried in
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ethyl acetate (2 x 50 nL). The organic |layers were
dried over magnesiumsul fate, filtered and
weonecesiorat ed i n vacuo. Purification of the reRCTUS200Y071826
flash colum chromat ography (Tel edyne Isco Redi Sep 40
g, 0-40% ethyl acetate in hexanes) afforded the
desired product,

1- (\%c&@{ooﬁﬁrﬁhé EMQ& @esﬁ@d?%!i&m lngé cﬂl’é‘foozy lh{l&lo%egzyl)G[% }7-

carboxylic acid
yi em@t)lar@sulémylmethmh;ltdeo@rl 4- dl.hHiro b(:mZ(OU lenad@lz(ml%)fl)e

R Gy 7 B G g Yyl Ser U5 B bl By 2P

6. 58 (ddjckireliFmoduct Ws)usedin e ek st w1thbat ﬂmﬁeﬂ@)lﬁcz&loﬁlLC MS

“%ﬁ%calc% Ry aptaGnadi® o fbsado Wbl 'y 1

J2 = 1. 4) MzB-[14(3-Chloro-4- ﬂuoro—benzyl) 4-hydroxy-2-0x0-1,2- d1hydr0—
hyI p}%O%Oh la,g W1ﬂazl4rlfl—gr :l)hly g-ﬁg))/(g_)lzléc%@(@;% E%’E tr)]e%goe ? l5|4ft 1ad1azmt7—

1%&%@%%@%& yl')-acetyl] -amno }
I—zpyrrole 2-carboxylic acid aIIyI ester 0 i0 HN

HS/ HS N OO /, \\ N\NQ\I, @l _OF C [0304]
To a solution of Nig~

1- (3-chl oro-4-fluoro- ben yI md?y?dole 2- car boxy
lic acid allyl este ® 1™, 150.7 ng, O0.488

mol ) in N, N-di met hyf i dé (3.0 m.) was added
(7- met hanesul f onyl am no- ¥, 1-Qi oxo- 1, 4-di hydro-1) 6-
benzo[ 1, 2, 4] t hi adi azi n-3 acetic acid (Exanple 17f,
195.2 ng, 0.586 nmol), 4- gt hyl am nopyridine (18.1
ng, 0.147 nmol), and 1-[3- (dATeEhyl ani no) propyl ] - 3-

et hyl carbodi i m de hydrochl orfide (114.5 ng, 0.586
mol ). After stirring at 25 éfor 12 h, the m'xture
was diluted with eth&l acet ate and aC| dified wi

M a8 2 witiee ehl ot dlose efluom-brordld o laﬁhanes#f?@ylmethyl-

or 9B Ndfoxb AYRILYWRS- 1R eRaLe 2t ﬁil&@m&ﬁiej ﬁﬂ'&'&%ﬂ'ﬁ_amﬂn@y €H- ﬁ/}\ﬁéle 2-
extracted w th ethyl acetate (2 he conbi ned

or gearhoeylicaeed gyl ontar €Exhmidall 18- Sanga Pd mmqhalg absilujprethanol
sul {5%]5’ warsl ah&e%ra%% SARGARE Ecﬁltuﬁﬁj etﬁ&gdéjiqlleﬂlQnélrﬂl 1 %&, 2.95 mmol).

After stirring at 60 °C for 12 h, the mixture was diluted with ethyl acetate and

acidified with 1.0 M aqueous hydrochloric acid solution upon which a precipitate
formed. The solid was collected by vacuum filtration to afford the desired product, N-
{3-[1-(3-chloro-4-fluoro-benzyl)-4-hydroxy-2-oxo-1,2-dihydro-pyrrolo[1,2-
blpyridazin-3-yl]-1,1-dioxo-1,4-dihydro-11°-benzo[1,2,4]thiadiazin-7-yl} -
methanesulfonamide (88.5 mg, 0.156 mmol, 32% yield) as an off-white solid. The
filtrate was extracted with ethyl acetate (2 x 20 mL). The combined organic layers
were dried over anhydrous magnesium sulfate, filtered and concentrated in vacuo.
The crude mixture was purified by HPLC purification (Column Luna 5p C18 (2)
100A AXIA 150 x 21.2 mm, 5 micron, 25%-100% in 12 min @ 30 mL/min flow rate,
0.05% trifluoroacetic acid in acetonitrile/ 0.05% trifluoroacetic acid in water) to
afford more of the desired product, N-{3-[1-(3-chloro-4-fluoro-benzyl)-4-hydroxy-2-
oxo0-1,2-dihydro-pyrrolo[1,2-bpyridazin-3-yl]-1,1-dioxo-1,4-dihydro-1A°-
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WO 2007/ 150001 PCT/ US2007/071826 vacuo to afford the
crude desired product, 1-

w@ ¢@7asioor o- 4- f | uor o- benzyl )-[2-(7- PCT/US2007/071826
met hanesul f onyl net hyl - 1, 1- di oxo- 1, 4-di hydro- | 26-benzo
[ 1,2,4]thiadiazin-3 -yl)-
acetyl]-am no}-1H pyrrol e-2-carboxylic acid allyl

est ﬁernz@ﬁ 28] é@hﬂ&hw 94? ] @MW QUi fonalii (18. agwgteo@% A 7% vield:

pro uct vvas used in he next ste with further
Dur fofal 3906 bishD) 26 © WBWHIESIYL, CHINAR 1410 \HBRISORNEDY 88 GH. 5).

623 u [
%9 ?F{(%) %%7@5% Sh 6fg:gmoro bﬂe:)r?zg%ﬁ)déll h78 267;522 %%(Ioddl‘]lz_ 85
dl]l‘]g/d’fe24Hz) 7.59-7.68 (4H, m), 10.17 (1H, s). LC- MS (EST) caled for
pyr Lldazin I di oxo- 1, 4-di hydro-12
Q%QHF%]\%%%%%FQ@ 'irfdrg?)é %YFFJH jLmet hanesul f onam de O
IOH OHNHS NS NCN H NOF d [0305] To a

SO'#@E‘EFZ&%M“?S]HBWO benzyl ) - [ 2- (7- met hanesul f onyl et

hyl f03d6] e 1 |aBﬂ(iQré|f cémgbthl)dg bOFckdula T to inhibit HCYV replication can be
6- benzo[ 1, 2, 4] t hi adi azi n-3-yl)-acetyl]-am no}-1H pyrro

| e- C@m%gf%%(whecfolé%fﬂag 21159 28&er (Exanpl e 17i, 304.5
Y, 108074 &S niPaRhds vidie @Q@@fdﬂtﬂ@\ﬁﬁ&ﬁﬂ&bse iARbifba. M@%s&@éii@d
a 21% sol uti on of sodiumethoxide in ethanol (1.1

2. 9®righedin a 9Afweé1rstrsmta‘rldunr¢gatad FigghPtatd wying120 M cpzyane, 0 5uci
m x I n

MR e A I P R
V\,hl @M BriggHEt; p i IﬁﬁeanMg(mgds mNhiEth&aireiebl \msgm:lome b@tim

b cuumfll to ford.the desire roduct, N-
3 *ﬁ'? paina and b7l B0A-8 e Bentia SRyt Sodied b irafion
Zafﬁt hy hi0atRY I aldahd plit,ezvas Ragned isehazdl ﬂmgs After washing and
A -di oxo- 1, 4-di hy 1 26-benzo
Arging ﬁh%&%zwrpﬁm ra IO?Fé‘f’H&Wé%‘Eﬂ“P@H aﬁil%jél\@%eb%a
0 1QG iR n coddt %P, MC%'V@Due@&eI@ @al@ﬁlﬁte&"ﬂz‘le&ﬁe &Pthé dmnﬁrbl@ed control

filtrate was extracted wth ethy acetate& x 20 nmL).
|OI'

Theandomibierydast yaisiftted yat- garam@tﬁ@% agfiasy ‘&‘r‘i]ﬁ?‘b‘?lﬁus

MRgRRDIoH Bty Ere thibd 10 @t BRGinE QRLEMCBLRMN kSLYAR U,

The cr ude m xture was purified by HPLC purification

(CbWUWﬁ Luna 5p C18 (2) 100A AXIA 150 x 21.2 mm 5
0@6‘8] I?e %%S"atﬂgg nvaljag 1& %%d%f f%rﬂlu l )‘\é &ﬁ{n?arlzed in

%trl | uor oaceti c acetonltrlle
t r | Tableok, odewsini T+ meind NSﬁ va@b@rre)raS@ onhitatidnorigh ﬁﬁs(r‘@lm lesmtéan

des du

5@%{95@1 olsr}l%anilf?ﬁomaglrl%s tey‘r]]ezenIo)lozldvhyélr oXy- 2-
oxo 1, 2-di hydro- pyrrol o[ 1, 2-Tableyir i dazi n-3-yl]-1, 1-di ox
0- 1, 4-di hydro- 1k6_ 2%

Example #

NS5B Polymerase
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WO 2007/ 150001 PCT/ US2007/ 071826
benzo[ 1, 2, 4] t hi adi azi n-7-yl } - met hanesul f onam de (18.4
worgQo7050868 nmmol, 7%vyield; total 39%yield) aRCENS2007/071826

off-white solid. "H NWVR (400 MHz, DVM5O-d6) 6 3.06 (3H,
s), b5.61(2H,s),6.57(1H,s),6.98(1H,s),7.37(2H,d, J=
7.6Hz),7.52(1H,dd, J1=8.5 Hz, J2 = 2.4 Hz), 7.59-7.68
(4H, m, 10.17 (1H] s)11 LCG|Ms (ESI4Y cal cd|for
C22H17C1FN506S2 56%. 0372 foynd 566.2 [ MFHF] . Bl OLOG CAL
TESTI NG [ 0306] The[abiigty [of conpounds of Formula Ito
inhibit HCV replicatiomm can be demonstrated in the
following in vitro[assays. |[0307] «Conmpounds were
tested for HCV pol ynerase i|nhi bit ven. Assays were
performed in a 96-ywelT1&treptavi di-n-coated Fl ashPl ate
usi ng 20 nM enzyne, 0.5 tCG of [a-33P]GIP, 0.6 pM

and 250 nM 5' bi ot n&l ated oligo (rG3)/poly rCin
20 HGM Renligonassay gReplicgn EE a2, 5 mv
di mBﬁg] b 'cEl@l:ultuQe ébnﬂohenb OV thO & sBLk ‘ﬂ@?foﬁle@ 'éﬂ'blﬁlallg BHa&86bed

e inhibitor. The reaction was st oppe
as pb}f%%rteawhlaaqérteéﬁl FEDiofegat3 S268-URA20 R vrhemﬂteemagentlally

%}86@1 R EHEV Bfun t7/d‘ﬁ5rep1§\f>ﬁ 4115 WASRE NG 2204 x 16F é’éll’é‘/gveh *‘1’?96 well

i'ncor porated radioactivity was counted using a
M cn’l@tbmnd 24shommlat¢rl agd ratedvothrsiepoint|hgido g/euingantratiey ef

ol 2o g SRS s e

eq ulaiate emd thEoell Mencyaypmtaemlysedl byrariﬁmtlbm p8150th éysdamatum re

fitted to a ti tic eq ion to obtain
| ey viflgsuBiorabt FUREH B Ereeh e bupge ik
Co n@%i@ $hoRdughBrmMbdBard AFIENSS Bﬂ%é)l #ad ull (GAITDH !pﬁobé) of each
wherei n ++ neans NSSB pol ynerase inhibition with 1C50

val yeade B gea tiapderredgo iy Cnmturérpéptqawghlgzq AP arsey.

betﬁﬁ%@h&ﬂﬁA&ﬁm AsMy Table 1 Exanple # NS5B
Pol yner ase i 2+ 3 ++ 4 ++ 5 ++ 6+ 7 +
8 +0310] Based on provided sequences for NS3 [AJ242652], Genospectra (Fremont,

CA, USA) designed and synthesized probes to these analytes (together with GAPDH).
Cellular bDNA analysis is carried out essentially as described in the Genospectra
protocol (details in Shyamala, V. ef al., Anal Biochem, 266, 140-7 (1999)), wherein
target specific capture extenders, label extenders and blocking probes are added to the
capture plate after the addition of 5 or 10 pl cell lysate. After annealing overnight,
during which the target RNA is captured to the plate via interaction with the capture
extenders, the plate is washed, and then amplifier (which binds via the label
extenders) and label probe are sequentially added.

[0311] After subsequent addition of the chemilumigenic substrate (dioxetan), each
plate is read by luminometer (Wallac 1420 Multilabel HTS Counter Victor 2). The
luminescence signal is proportional to the amount of mRNA present in each lysate. In
addition to the samples, cell lysate only (no probe) background controls are also
included on each bDNA assay plate and the average signal from these control wells is
subtracted from the sample reading prior to analysis. Percent of no drug control is

determined for both the NS3 and GAPDH signals for each compound also. Percent

123



9 ++ 10 + 122 WO 2007/150001 PCT/US2007/071826 11 +

12 + 13 + 14 ++ 15 + 16 ++ 17 ++ HCV Replicon
WA®as0Repl i con EC50 (M) [0309] The cel |l cul RQ¥/ES2007/071826

conmponent of the assay is perforned essentially as

descri bed by Bartenschl ager et al., Hepatol ogy, 35,

694- 703 (2002), wherein exponentially grow ng HCV

Hu hlnﬁ/bf';i%ﬁ 1§ (fe%n'nﬁlg&] f&%h&lﬁcoﬁ{p@urﬁﬁ%ﬁ&QtrQﬁon‘}n Peldtioh Y3 the no drug

cell's/well 1n es and 24 hours later are

treaméd“mﬁﬂﬁﬂgpﬂwéﬁkmt half-log concentration of

co [

i S bR o e RO e P PE ey and

monaxlphyepy ianguteysrlds iendetbifotiilustate theliB@ntion yraliits preferred

m ﬁ(—tﬁ %1m%€§[e IpIgl\?\/I(Rl Ifclguﬁ%:l% éoenmeﬁgt'ijogaﬁle gﬁl;%%a\{vglgriecgégggg aﬁ"psdrent

th omomﬂtdupnmmde/dnawds thaphay dSBadervatieyt deparlifg frbm (tEAPDI of the

pr ob %lof each |ysate is then transferred to the

cap?u 4o Iate and anal yzed by bDNA assay. Branched DNA

(bDNA) Assay [0310] Based on provided sequences for

NS3 [ AJ242652], Cenospectra (Frenmont, CA, USA)

desi gned and synthesized probes to these anal ytes

(together with GAPDH). Cellular bDNA analysis is

carried out essentially as described in the

Genospectra protocol (details in Shyanala, V. et al.

Anal Biochem 266, 140-7 (1999)), wherein target

speci fic capture extenders, |abel extenders and

bl ocki ng probes are added to the capture plate after

the addition of 5 or 10 pl cell lysate. After

anneal i ng overnight, during which the target RNA is

captured to the plate via interaction with the capture

extenders, the plate is washed, and then anplifier

(which binds via the |abel extenders) and |abel probe

are sequentially added. [0311] After subsequent

addi tion of the chem | um genic substrate (di oxetan),

each plate is read by |lum noneter (Wallac 1420

Mul til abel HTS Counter Victor 2). The [|um nescence

signal is proportional to the ampbunt of nMRNA present

in each lysate. In
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addition to the sanples, cell lysate only (no probe)
background controls are also included on each bDNA
waz®agsebnat e and the average signal from theseP€CDH$2001/071826
wells is subtracted fromthe sanple reading prior to
anal ysis. Percent of no drug control is determ ned
for both the NS3 and GAPDH signals for each conpound
al so_‘é? Per glglﬂ{ed%és WO 2007/ 150001 PCT/ US2007/ 071826
i nh 3t erm ned for each conpound
concent r & t@mpaund deebaligad Foendlhe no drug control to
cal cul ate the EC50. [0312] I is to be understood that
t he foregoing description i §\<e>xerrpl ary and
expl anatory in nature, apnd_is/intgnded to illustrate
the invention and its pre\QﬁzNeH enbodi nents. Through
routine experinentation, t isan Wi I | recognize
apparent nodifications and vgpeiations that may be
made wi t.hout departing fromthe spirit of the
i nvetTOR. 124 WO 2007/ 150001 PCT/ US2007/ 071826 \WWhat
i s CRaik madpdndently.]-AmoRtipauRcedaomrhgingert, balbaryand, aitdo,

oG R S Cy rsreeiied Gl b S ey, afoaliol

hal Ioc1 @l';%(/l@ldﬁbxyﬁllkiflrol Cf( hllyamf(m -Gy PJR&%@N@(QQBCC(JO)%%I -C(0)O(C-

CyCl Oa ,.. al Ken ynyl, - .

o ot ). “CEINERC mcbsky A TN el ik s dpicroqpetyt ing 1.

al kyl @pe NNBBGOS atofa, Q)lg’&n RQI@)ﬂaQ mdéﬁ@n(ﬁaln{‘{y H) C1 C6 alkyl C5-Cg
-C(O'NH(Ci- G5 al kyl) )Ro b al kyl) K

het e5Y6l09kYly pryh avh%aoqyclyhzﬂ F‘HCBR r\fontbmeo’rlthsh% c?ﬁ%ﬂ fo which

Vcw;erctgé}narggttﬁﬂéh tBQoﬁf §5J (ﬁ‘@etﬁﬁmtﬂeiérddpfclﬁ rifgd al kyl,

cycl oal kyl, aryl, or heterocyc or R8 andR9

coanrﬂéhvdwgﬁnt GeCryatoshvt &1-hhialkl, allkh@@ aszYéylath & hderlkd, Ci-

Lo oufo G B CEUDRLE 5 SLQRUSA AR B, 0 s
al kyagths, Ci - C6 hal oal kyl, G - C6 hydroxyal kyI Cl1-C6
glrkgﬁzylshg({rgéen&gb I&e%ﬁgglocyclyl havi ng 1, 2, or 3 N, O,

rogen or G - al kyI
R is selected from
Q. ,0 0 (o)
o< RTRY CSC R RS 8. - a
PO AN N O]
N ASNT T FONT
RS , and RS

whereinnis 0, 1, or 2,
R’ is hydrogen or C;-Cs alkyl,
R’ is hydrogen, halo, or C;-Cs alkyl, and
Ring A is 5 or 6- membered aryl or heterocyclyl, optionally substituted by 1-3
R’ moieties, wherein R” is H, alkyl, alkenyl, alkynyl, aryl, heterocyclyl, halo, cyano,
nitro, OH, -O-alkyl, -O-(C,-C¢ hydroxyalkyl), -O-(C;-C¢ alkoxy), -O-(C;-Cs
alkylene)-cyano, -O-(C;-Cs alkylene)-C(O)R', -OCHR'C(0)O-R",
-OCHR'C(O)NHOH, -O-(C;-Cs alkyl)-C(O)NR''R'?, -O-(C,-Cs alkylene)-
NRC(O)R", -O-(C,-Cs alkylene)-NR'’C(O)OR!, -O-(C;-Cs alkylene)-
NRC(O)NR''R", -OCHR"C(O)NR''R'?, -O-(C,-Cy alkylene)-S(O)R', -O-(C,-Cs
alkyl)-S(0),R" -0-(C;-Cg alkylene)-S(O),NR''R"?, -O-(C;-Cs alkylene)-
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R4 is selected fromOS O_R-R5 OSSO~ R7 R6 (05
n R7T 5 and R wherein nis 0, 1, or 2, R5is

whydregem or Cl-C6 al kyl, R6 is hydrogen, hal oPCTDS2007/071826

Cl-C6 alkyl, and Ring Ais 5 or 6- nenbered aryl or
het erocyclyl, optionally substituted by 1-3 R7
noi eties, wherein R7 is H alkyl, al kenyl, alkynyl,

aryl NRh%%ﬁE@i@yﬁllzy bg(ch fd&myfex@rh@laws(@){wmo f@d Gy Qlkﬁk%

dr oxyal

al ky$(é)dz® HadCs aﬂglf(fﬁgtNﬁé Raﬁ( K @néyql@(lm DR (C1 Cs

R e R A e e

-o ((@-C@@quehgl)k@(@NRNR” op@wtky_lene—)m (Oaﬁllw(@yCefdb})lene)

i Ky eng)%)s[{mgﬂ I%ﬁié%@lﬁ&c%ﬁlz NS (;g‘ﬁéhe&e)

-0 (m 'CRD) ARk én@l@(amymmmggohm Réi--ga -@J diplenp)

"o (BRI Pty G ey MR R O R SIS TR

S(O -mm(O)zﬂR(]@iz C@(O@Rl@yise@m)”’ NROLRI?Z or - S((@jlﬁkIQZQ‘SlR12 wherein R',

USRS AU R BT

( ICII( ll(éﬁer(&ﬂykbyl @ﬂR)O-aﬁﬂ Q)INRRI C6R12 &({(ﬁi?l@m)th th?\l aRtjo-glés() ct)o) \ggi}i they
al Kyl ene - al ene

- (CI¥ ttaab%ﬁ gqgaa f’r\-ur@iée%%} 3 R QeSTg g kyl ene) -
NR1 QRN aBo v a‘ll()@]a'llgﬁ lkyn 1, aryl, cycloalkyl or heteroc cl lm01etles
al kyl ene) - NR10S( O) 2NR1; ﬁ;IUZ (l g@ al kyl ene) -

-( cmr@ed%ﬂ R dhel- R RRRZ KNF&quE Zare mpetl@)a 2n

- NR4 ylsubstltmga ﬁ@)s%m Zele&EONbH0, - S(O R10,
-S(O) Oor -S(O 2NR11R 2 wherein R10, R', and R12

are mdeﬁ@ﬁ&?@ﬂ%y H, d-C6 alkyl, C3-C8 cycloal kyl,

aryl, or . heterocyclyl, or R10 and R11 or Rl11 and R12
conbine W th'the aton(s) to which they are attached
to form arg-cyoloalBylrhattreewstilhet er ocycl yl ri ng, wher ei n

or het or Gt b BEEY T KidroRy, (LS BB G
R, R10, RIkylaanaoe, R1-Zs draﬁcy@arume 6p1Us etkanylyordhe’s alkynyl, wherein

:c ?grenp::’]gsgt Shu Sntla:l,ﬁtb%tlreltgr D tecﬂby onségbzgolreit(}lfl?% Storsﬁgl ect ed
het er ocycchﬂobxyl,Cl C6 al kyl, Cl C6 haI oal kyI Cl-C6

hydr oxyalclﬁ/rlo,’ Cl- C6 al koxy, Ci1-C6

halo,
hydroxy,
nitro,
0Xo0,
-C(O)OH, -C(0),-(C;-Cs alkyl), -C(O),-(Cs-Cs cycloalkyl), -C(O),-(aryl),
-C(O)z-(heterocyelyl), -C(O),~(C;-Cg alkylene)aryl, -C(O),~(C;-Cg
alkylene)heterocyclyl, -C(O),~(C;-Cs alkylene)cycloalkyl, -C(O)(C;-Cs
alkyl), -C(O)(Cs-Cs cycloalkyl), -C(O)(aryl), -C(O)(heterocyclyl), -C(O)(Ci-
Cs alkylene)aryl, -C(O)(C;-Cs alkylene)heterocyclyl, and -C(O)(C;-Cs
alkyl)cycloalkyl,

wherein each of the above optional substituents can be further optionally substituted

by 1-5 substituents selected from amino, cyano, halo, hydroxy, nitro, C;-Cg
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al kyl am ne, C1-C6 di al kyl am ne, C2-C6 al kenyl, or
C2-C6 al kynyl, wherein each of which may be

WO pognsaopt ed by one or nore hetero atons, car bRXEUS2007/071826
cyano, halo, hydroxy, nitro, oxo, -C(O OH,
-C(O2-(C1-C6 alkyl), -C(O2-(C3-C8 cycl oal kyl),
-C(O2-(aryl), -C(O2-(heterocyclyl), -C(O2-(C1-C6
al ky. : O e ( | teer I )
o SRR R e R TG Gt ana ¢
al kytqhydragyadkylCshangn egabladial iypyionallgs@ystitatod|by one or more halo
-C(Cog;u%géﬁﬁe%{ocycl yl), -C(O(d- C6 al kyl ene)aryl,
-C( -OGS’aIkerne)heterocycIyI, and -C(O (d-Co6
al kyl') cycl oabkapharmdventeitly egciiadé sathleydadto vartapirioostalcoisomer
substmr%&ents can be further optionally substituted by
1-5 substituents selected fromam no, cyano, hal o,
hydroxy, nitro, d-C6 126 WO 2007/ 150001
PCT/ 1JS2007/ Q071826 l.kyl am ne, C1- i,al kyl am ne,
O b al iy Sogagt bl hiEn 35 eReff oY AEPS . cvamo.
hy drigyalyk yYWR RRhey-€i ¢ycalkhl, al-Ky hikiys ale@iyil, ati@hyly Ci-Cs alkoxy,

phar HacbUFUaIT SR SocEBOR e Can R My RGeS ™ i B

st ereeinganeror 3N1€Y, 00§ atdms Nkr&id RP R H¢ indbpin@ndly H, C;-Cs

wherein R1 is sel ected from hydrogen, hal o, cyano,

hyd ragf@& @3-Cwslﬁglkylc§yggr ﬁ%w&%ﬂqﬂr R™ gad Iggeogibip with the N atom
al kegYdhichahdydny httackel-t&8ora! K6Y 6-meniteded Bterocyclyl ring.

al kyl ene) NRBR9, -C(O OR8, -C(ONRBR9, -C(OR8, aryl,

or heterocyclyl having 1, 2, or 3 N, 0, or S atons,
wherei n R apdp &RRd F BaihNAGRGBEAGOL! ¥iddhed Honf®  al kyl,
C3-C8 cycloal kyl, aryl, or heterocyclyl, or R8 and R9
conbine with thé-HN atomCto whi€h t héyer ei-atit ached to
forma 5- or 6-nenbered heterocyclyl ring. 3. The

compound of claim1l wherein RL is selected from -~-H
Cl -~F + M ~CNP KO 4%®R15g N-R13 R13 rpind R13
R14 B ) 7137 13 *é\_)

o | N-R" R™ and —

R'3 R/14

B

wherein R, R' and R'® are independently selected from hydrogen, alkylamine,
amino, aryl, cycloalkyl, heterocyclyl, C,-Cs alkyl, C;-Cs alkoxy, carboxyl, cyano,
halo, and hydroxyl, or R" and R'* combine with the N atom to which they are

attached to form a 5- or 6-membered heterocyclyl ring,

4. The compound of claim 1 wherein R' is selected from hydrogen, fluoro,

cyano, and methyl.

5. The compound of claim 1 wherein R? is selected from Cs-Cs cycloalkyl, C-
Ce alkyl, alkenyl, alkynyl, aryl, and heterocyclyl having 1, 2, or 3 N, O, or S atoms,
wherein the alkyl, alkenyl, alkynyl, aryl, cycloalkyl, or heterocyclyl moieties are
cach optionally and independently substituted by 1-3 substituents selected from aryl,
cycloalkyl, heterocyclyl, Ci-Cs alkyl, C-Cs alkoxy, Ci-Cs alkylamine, C;-Cs
alkenyl, or C,-Cs alkynyl, wherein each of which may be interrupted by one or more

hetero atoms and optionally substituted by cyano or halo.
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wherein R13 R14 and R15 are independently sel ected
from hydrogen, al kylam ne, am no, aryl, cycloal kyl,

woetensoycl| yl , CL-C6 al kyl, Cl-C6 al koxy, car bRXE1US2007/071826

cyano, halo, and hydroxyl, or R13 and R14 conbine
with the Natomto which they are attached to forma
5- or 6-nenbered heterocyclyl ring. 4. The conpound of
claim1 wherein RL is selected from hydrogen, fl uoro,
cyano, and nethyl. 5. The conpoynd of claim1 wherein
R i& sellderenpdundf dancB whgreinda likselectedifomcs  al kyl |
aIkenyI aIkynyI aryl, and heterocyclyl having 1, 2,

or 3 S at ons nhereln the al k I aIkenyI
al ky n I cIoaI terocycl nole
are h op i on enden Iy su stltu ed

1-3 s tit nts eIe ed fr aryl
het er ocycl yl , Cﬂ- al kyl, Cl1-C6 al xy,

al kyl am ne, - aIkenyI or C2-C6 alk n

each mhlch |nt upt ed’ by one
hetero‘atons nd opt al Ly @ubstjtuted b cyan
hal o, 127 B 2007450001 PET/ US200%/0718

conmpound 'of claim 1l wherein R2 is selecte fro
F3SC T nF ,HC (O %)O n F2ZHC S OOcl F XXF F F

RN, %nna$
&ﬂ%gg%%%
LI E T T -

a0 TN T

B
=

wherein Xis OorSand n=0, 1, or 2.

7. The compound of claim 6 wherein R? is selected from
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F [__ON wherein Xis Oor Sand n =0, 1, or 2. 7.
The conpound of claim6 wherein R2 is selected from
WA 287002007/ 150001 PCT/ US2007/ 071826 F3C N APCTHBR0P7/071826
ada ' F, CH3'" FFF Fand 8. The conpound of claim
6 wherein R2 is selected fromr \ ~5 and F C F 9.
The conmpound of claim 1l wherein R3 and R5 are

i nd dent | el ected~ from rogen, t hyl, d
ethylﬁglo. Th onpoun f claim1l wherein R6
sel ected from hydr.ogéf,~fI uoro, thyl , Land et hyl .

11. The conpound of clarm 1 wherein.n is 12. “The
compound of claim1l wherein Ring Ais selected from

g
129 2007 001 / US20 0718 R7 R 1/1
N RANR7 , X7 N/ X ‘R, /N\
E F3C§ D\ :j:\ }\ ;l/ ~ ANSV
) ) F cl o F CH; »
F F F
mi: g
,and .

8. The compound of claim 6 wherein R? is selected from
S
@ ®
~ ’ s — . and
°F 7
F
9. The compound of claim 1 wherein R and R® are independently selected
from hydrogen, methyl, and ethyl.
10.  The compound of claim 1 wherein R is selected from hydrogen, fluoro,
methyl, and ethyl.
11. The compound of claim 1 wherein n is 2.
12. The compound of claim 1 wherein Ring A is selected from
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R7 ITyN ANNINNNan N R7 R7 d wherein Xis S, 0,

NH, or -N(G -C6 alkyl). 13. The conmpound of claim 12
wobmrasaoRi ng A is selected from R7 R7 R7 : D-RCTRUSINOT071826

SR)IIII"R7 )zs and 14. The conpound of claim 13

wherein Ring Ais R7 wherein R7 is hydrogen, -(Cl-C6

al kyl ene)-S(0)2NR'R 2, -(Cl-C6 al kylene)- S(O R1,

-(Cl1-C6 al kyl nge) S(O 2R10 NRquS(O)ZRiRﬂ or

-NR (B(O)Z 3 e /~cl ai Mhereln
R7 is seledted froml1 09/15 |0J
PCT/ US2007/ 071826 O O (O]

(CH2) n- LLN ' (CH2) n S—R16 (CH2)n S R16 (CH2)n N ; s R17

R17, RI16 RI6 RI6 R17 0 (CHP)n NORl?(CHZ)n NRO OR17
(CH2)n N O 8(C2) n- R0 R17
O(CH2)mLR1|9§(CH2)m .7 0(%

0- (CH2) 08 R R16 4, O 0-RL6 ’5ocHz)ms-
O-(CH2)nS—R16 0-(CH2) i - S RI7 o (cnge NTERL7 RLT
, p"p, 01 6 R17

O ( CH2) M- TF \30(CHz|nM s- )m~ éo 0,
R, 0019 ./ RL6 r’ CN-R.’h@ RI7 H
(N _[4 N O (CHZ)nN Ry ,

wherein X is S, O, NH, or -N(C;-Cg alkyl).

13. The compound of claim 12 wherein Ring A is selected from

R7 R7 R7
SA Na S YA
O X 0 X0
2 R7 2 2 N 2
R7 R7
S =% \
>, Te o, O
7 R7 ,and S

14. The compound of claim 13 wherein Ring A is
R7
| YA

=

wherein R’ is hydrogen, -(C;-Cs alkylene)-S(O),NR''R'?, -(C,-C alkylene)-
S(O)R", -(C,-Cs alkylene)-S(0),R", -NR'’S(0),R"', or -NR'’S(0),NR''R"%.

15.  The compound of claim 1 wherein R is selected from
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OH/ NN"NNNN N ONONNO ONHP-N\>FFFF

O--N ko-- NH2 O~NH2 o N\H2 o NH2 ko NH2 r 0 0 0 0 O
WOR@IME@OP Et o OHo OBt O O O O O R16 R17 ,PCIZHRIONT/071826

NNS-N and °~ p \p 1R18 wherein nis an integer fromO

to 6, mis an integer from1l to 6, R16, R 7, and R18

are independently selected from hydrogen, Cl1-C6

al kyI C3-£8 cycl oalkyls aryl, ;and hetergcyclyl, age

6 anguRIZzor ‘Rifyand R18 eopbi@e Wiich shes at onbs)n t&"
\Nhl ch they are attachlébl to forma 5- or 6- menmbered©©

heterocycIFyg ring, R19 g hydrogen al kyI o

C3- C8 qygleal eyl éS(p 170r ?@Q@ FeﬁLRlZ Pvm.g)gﬁidme

R RY and 2 -ar i ndependent el ectrd -from
hydrogen, d -C6 al kyl, C3-C8 cycl oal kyl, ‘aryl, or
hetergocycl e, R11 and JRL2 combirfe, th tohe N\fatorrb 0
to whithithey @f&tzxnéeﬂﬁedot@”z ']‘m aOSCszs 62 mentreveet R

heterocyclypl ring. 16. The conpound of claim1’
sel ect ed from 131 MO 2007/ 150001 PCTLUS2007/ 07182 0

oo 00/ COR S @mg o R GHNI\I: P‘bgyuwcy £ o
N N é“N N O d§ $6 0.H O0-'OBD @
(}| N-S N oH |\|-S~ (}| NS
16 R R 5 R16 - 0
o R 17 O—~(CHJmN—N O (CHpmyN-S R Jﬂ\of(CH) 1L oRr6
0 (CHz)mN—grOR 2)m TOT =18 2)m s 2

H /
178 N N
OH
ER S HN-N N N © N=
TN LN E‘SE‘\> A f o=
S / b3 (e} 2 2 N I 5/ N
(0] H 2 2 > 2 ¢
¢ B B s s B s

(e}
I
L‘L
z
cn
E3

: 18
, and ooR

wherein n is an integer from 0 to 6, m is an integer from 1 to 6, R' RY, and R™ are
independently selected from hydrogen, C;-Cs alkyl, C3-Cg cycloalkyl, aryl, and
heterocyclyl, or R'®and R or R and R'® combine with the atom(s) to which they
are attached to form a 5- or 6-membered heterocyclyl ring, R is hydrogen, C,-C
alkyl, C3-Cg cycloalkyl -S(0),R", or -S(0),NR''R"?, wherein R'’, R'!, and R'? are
independently selected from hydrogen, C;-Cs alkyl, Cs-Cg cycloalkyl, aryl, or
heterocyclyl, or R'" and R'? combine with the N atom to which they are attached to

form a 5- or 6-membered heterocyclyl ring,

16.  The compound of claim 1 selected from
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" F ci 17. A conpound selected from 132 WO

2007/ 150001 PCT/ US2007/071826 0 O00 H O- 0 H H2N- S~
WO-NOZ/15@N N, S HN-S~ NS~ OO O N 00 HNI HN H/US00/O1826

OSHNO-~-OOOH HN'UONSOO OHON MO O,

and H 18. A pharnaceutically acceptabl e conposition

conprising a conpound of claim 1 and a

pharmaceutical ly acceptablecarier. 19.0A nethod of

i nhi biting hepa1LQ|s E:VIrM§SREEik%%IIQﬁI% Fi-gi ng

sy

exposi ng hepan\t ﬁtrus t ‘a/therapeM} | loyo
effective con@ent i 3n°of d"co npound of claim 1. 20.
A nethod of tredting a céell ﬁég;gg at ggé? some

el ements of hepatitis C virus npri &b i ncubati ng
said cell withe compound of claim1l. 21. A nethod for

treating or pnﬁve\ )shepatitis C virus infection in
a manmmal in need!thefedf, conpri sing %\%1n|§ter|ng to

the mammal a t rapeutlcally or propl carly
effective annqgfk%f a conmpound of y¢ 2 °The

nmet hod of clvaoma21l wher ei#ndt he mammal I8 a human. 23.
The nethod of claim 21 further conprising
adntnistering an addi ti onal therapeutic agent to the

a d(njﬂf% Oné} pl%aﬁe?cglﬁ écup?’ accg tat?lf: composgllo ? }arlsn%gra con%pﬁund of claim
groupanbnﬂnsﬁme@w®Myanqﬁmme&mmmdc, an antienetic

agent, an anti depressant, an antifungal agent, an
anti-inflammatory agent, an antiviral agent, an

anti gancey ,ageMbs inhiﬂ)ﬁi%g hepatitis C virus replication comprising exposing
hepatitis C virus to a therapeutically effective concentration of a compound of claim
L.

20. A method of treating a cell having at least some elements of hepatitis C virus

comprising incubating said cell with a compound of claim 1.

21. A method for treating or preventing hepatitis C virus infection in a mammal
in need thereof, comprising administering to the mammal a therapeutically or

prophylactically effective amount of a compound of claim 1.
22. The method of claim 21 wherein the mammal is a human.

23. The method of claim 21 further comprising administering an additional

therapeutic agent to the mammal.

24, The method of claim 23 wherein the additional therapeutic agent is selected
from the group consisting of an antibiotic, an antiemetic agent, an antidepressant, an

antifungal agent, an anti-inflammatory agent, an antiviral agent, an anticancer agent,
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WO 2007/ 150001 PCT/ US2007/071826 an i nmmunonodul atory
agent, an a-interferon, a (3-interferon, a ribavirin,

w@eoo7asdyl ati ng agent, a hornone, a cytoki ne aPdI/ES2001/071826
receptor-|ike nodul ator. 25. The nethod of claim 23
wherein the additional therapeutic agent is a toll
receptor-Ilike nodulator. 134

an immunomodulatory agent, an a-interferon, a B-interferon, a ribavirin, an

alkylating agent, a hormone, a cytokine and a toll receptor-like modulator.

25. The method of claim 23 wherein the additional therapeutic agent is a toll

receptor-like modulator.
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