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- (QUI NOXALI N - 5- YLSULFONYLAM NO) - BBNZAM DE
COVPOUNDS AS CCK2 MODULATORS Field of the Invention

wab@s®e148s6 pr ovi ded by the present invention coP@DUSZIS4/025153

that are CCK2 receptor nodul ators. Mre particularly,

here | i ded by 1h i |
o Ik B SR 0, BSB ARTUARD o, o s

for the treatnent of disease states nedi ated by CCK2
receptor activity. Background of the Invention This
invention relates to gastrin and chol ecyst oki ni n ( CCK)

receptor ligands. The ERy&BE iR nIbakon el ates to
nmet hods for preparing S'U'Cﬁ_LI—gHTTg'S'_Ede t o compounds
t hat Jheredeprdvidett ley tredprasent invesiiori coetpoadds tHdteare CCK2
invention further relates %q?ilypt ar naceut
I

ica
CBRPRIST MOSHEte vt IPEs Rgrtic ﬁé&P%ﬂVﬁ%fJePhH&p@@Pnt
O o iR B e L CR2 reLATBE A RRES Sfulfor the,
neatmpepof dissasd atatex nsdiated dysECBR2rreesplonalctivityssue,
gastrinomas and, in the case of the chol ecystoki nins,
the central nervous system (J. . Wal sh, :
Gastroi ntestinal Hornones, L.R Johnson, ed., Raven
Press, New York, 19d&ackground ofdhedpygntiosy ng of gastrin

i £ SR RPhe R oeblin B AR PRI R PR bor

ﬂigbh?@eﬂfhédménﬂqn%ﬁ&s@?@;tbﬂhﬁéthodbiflohpr:r@ariagmu_chdig'ands and
the literature to have fu har macol qgi c ctivit :
(pgompoypgs dhat @ieﬂase@lé@t%rm?%m%w%gm@mq%- oghe invention
Sl IRIeae o Mo plifhoRfbhs EE G Suct{tands and
Rgthotie ¢brepreparing atich phBonadeytizt AomiPlositiiHR) i n an

atte to el.uci dat he rel ationshi p betwee .

St 1 ucH eSS DF A PIPCYRISKITIE Shor Gy GNP e peurgpeptides
$RatRidtn %%b&o%&tln%?tié%‘q%%ﬁrinoﬁﬁﬁ‘s Sh&!iRthelcale dFHLO

aci ds of Ich are identical to those of gastrin. Also
fobotetystkinieg, | the icentrabna@vous sisiem GeHaldégish deastauirtes)inal

ormaneioL H BFlsoH S5 BRSeh AT b Vakadsoy ardy e

(EXp. SRiehal tbiME of gaBrindie 8089 indliding 349-#@nd 14-amino acid
species with the minimum active fragment being the C-terminal tetrapeptide
(TrpMetAspPhe-NH2), which is reported in the literature to have full
pharmacological activity (H.J. Tracy and R.A. Gregory, Nature (London), 1964,
204:935-938). Much effort has been devoted to the synthesis of analogs of this
tetrapeptide (and the N-protected derivative Boc-TrpMetAspPhe-NH2) in an
attempt to elucidate the relationship between structure and activity.

Natural cholecystokinin is a 33 amino acid peptide (CCK-33), the C-
terminal 5 amino acids of which are identical to those of gastrin. Also found
naturally is the C-terminal octapeptide (CCK-8) of CCK-33. A review of CCK
receptors, ligands and the activities thereof may be found in P. de Tullio et al.
(Exp. Opin. Invest. Drugs, 2000, 9(1):129-146).

Gastrin and cholecystokinin are key regulators of gastrointestinal

function. In addition, cholecystokinin is a neurotransmitter in the brain. Gastrin



Gastrin and chol ecystokinin are key regul ators of
gastrointestinal function. n addition, chol ecystokinin

WO 2008/0n@806¢ ot ransnmitter in the brain. Gastrini SPONESN4/025153
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the three primary stinulants of gastric acid
secretion. n addition to the acute stinulation
gama of theithreeqainanyrstinaglants ofgastric @@fi@@pr@wrt h|é‘ addition to

N L

PoEstfRRtbEinal PRUcoRcad is ipgdichtgead aamﬂ)hm‘rhbﬂmm bf several
l'ung. Chol ecystokinin stinulates intestinal noti

Ly,
g@deﬂﬂcé‘mj@@m@én'@”'!ah@ﬂW%Han%rﬁét%am&?r@ﬁﬁ ce%wmg@al and $mall cel
S@ﬁéetl on, and is known to have trophic actions on the

r eas thus increasing, inter alia, pancreatic

enZerBCI?de@dy@Ibkmm stirdblaltes yntéstiiah motititys gallbibdbelt sontraction,
gastric e and has varlqu ef f t"@ﬁ’lnt
o parcrea Q@Uéy@%ﬁe@ﬁ?t'qfh@lnédﬁ OWBSB PdFPRAYic actions on the

a&éﬂ%réé«ftrﬂmpe@na,@g&@@br b, afdrer m{ﬁé’bfﬁdd@n%ﬁ.

Known as gas receptors
cOhblecystbkikimalso dchibite gabictengalyihgeant BaXvarieoe pifects in the

ot her e kn t CCK A t .
AT AES RS it SRR ARPSARIPBR R 1
recept @5§trnﬁr§v:]té BRAERDY oﬁ%?\ﬁlé%%ﬁfwﬁ Q@Eésﬁi?ﬁ@@kl-ﬁlreceptors)

phar maceut | use as ant agoni sts of the natural
pwpdaneahes:fmﬂeaystcﬁdmm scts on betm&CK2hngh K eacmtmnsr(gtfﬂwse

|
it ook Al S A o
&ém.f\aaﬁmrﬁ@rt gdSfin b@@ébtawéf@tnmborﬂéﬁ%éééuseswml

are C rrent undetr goi ng cli nical eval uation. JB950 .
( mtenhalmaasonaceubwmeom/emt@gedlstg/omg redviad peptides or mlmetlcs

d d.Joh & J

raaBsmal TR BEDWISHAONIY # BHAT Ol s AL 1E pgegustpkini
Oéntﬂélv’géﬁﬁﬂ reaastbeat A%Mﬁéfga@ﬂ&ﬂﬁﬁc@gtdrcénta onist has not yet
adenocarci noma), and is currently in Phase I clinical

t boen marketedatiinue\sri @%veamuarpamr@rﬁlweir@@mmg@h@lcal evaluation.

t Tlégigf &a(sﬁgkél%?% %%I ?/gld %d' gg‘r’égn@glbﬁ 'glf)ﬁhdatlon and

eJSH @ JOHASHS Pﬂﬁﬂné@élﬂl&fal R‘éEeérBBn &Dyvewﬁmehﬁ\&mﬂjr,the
under. j oi nt devel opnent Yamanouchi and Ferring

Reclentialiraatment of @dvarschnpmgetl% FRRGEIAPaneieafis for
gg&érﬁ&a‘?@%%ﬁg d fseédrt{%?}t@ ﬁ?fh%%e(l pﬁﬁ@al ttri‘alg e Laboratories

al's,” Zeri a’’Phar mace i's Tnvestigatl
and Panos are developing L-365,260 (Colycade), V\{thh |s |n Phase Il clinical

trials for pain. Other potential indications included eating disorders and cancer.
YF-476 (formerly YM-220), under joint development by Yamanouchi and
Ferring Research Institute, is in Phase | clinical trials for gastro-esophageal
reflux disease (GERD). In Phase | trials, Zeria Pharmaceutical is investigating
Z-360, an orally available 1,5-benzodiazepine derivative (WO-09825911), as a
potential treatment for gastroduodenal ulcers and reflux esophagitis. CR 2945
(itrigluhidé), an orally active anthranilic acid derivative, has been investigated
by Rotta in Phase | trials for anxiety disorders, cancer (particularly colon ‘

cancer) and peptic ulcer.



Z-360, an orally available ,5-benzodi azepi ne
derivative (WD 09825911), as a potential treatnent for
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(itriglumde), an orally active anthranilic acid
derivative, has been investigated b%/_ Rotta i n Phase
tri al sGestriramunet Hprhicsoramasations eati-gasiin vaeaing, Which works by

Co PR A0 AR ot AL G g A i
Chgroapiabr meidatiahs Ziatpepticwér, tfagchexticrare gastrioheiaoegni ng
| ate stage clinical trials for cancer indications

par t i clil additipn e thosei iBdigationa deserbad a\e, RSHTIGGIR
t ' L .
S EBBTRY DS BLoRBEoPSSAL DL PP RS Rl P Rorcers

ggastrointgstihat widedi Barrdttssesquisigus] ankealt G well hybegplasia,
Barrett's esopha%, antral G ce|l]l hyperplasia, .. . .
pBeiEPey anagmiEm40lingarEIiRpst syadromign agg mihesondiipns in which
0 | LLARS A i I : Tl tivity or

IS R AR o ol B RURAAE esPaBEL o1 7

( CCK1) Chelezysiokinimé0€ K¢ eeceptonsrhdve bezh alhewn to mediate

SR EE e hunay el ol e BSh oSSR SR e
! Eé‘ér‘%’tif)h,oébt%{ﬂﬂ eda%% é‘r‘r]'gﬂﬂr&@frhrf?&[ibuﬁfaﬂbsrgﬁulakiﬁﬁ'o? detis@ids,

key role in I nt egr at’ed” physi ol ogi c

gimsficatingteekey raié i fepiotegratenl physieldgical gakiidiniestinalresponse to

is evi dc?nce hhat chol.ec?;st oki ni rs .nedi ate a
1

P BEEn6 agionn TS ih er Bepse JrL Aoy sEkin recéptbrsmediate a

a ' -chERIES8IkRTIA loyy soTké 8Ekh¥&arci . C tly,
cﬁgﬁggegﬁ(ﬂk?ﬁ Cr gg%gt or ant agsoni sts, forrcglfgnn%sl e, onsequenty

deslaztiys deoletystokinin lesegtan@ntegqrieist oy exankm deMeeppide

dexl oxi gl um de, (Rott a) L bt it pt (. Sanofd a
o) Sttt e Rl (. bdoRlan e Fiatials it tnttipt
| (Bandi) $ava/dedn dxanhihallie tovwRiic sorshitental applietichs in, inter alia,
consti pation, non-ul cer dyspepsia, acute and chronic ,
plriableaboweksyrsiromar ghiginikearstipatiopanen-alaer dyspgrsia, acute and

SRl S Mg BB SR S s AR ol o
peh&Btysbkihlterezpptrs ok tHeatdguifstionoftappetiteahdenétabdlism,

di sorders such as obesity and anorexia nervosa. Cther
pskcating nedertialteerapetiie applieionadn die Brabperidf QisYpers such
eég%legitygﬁﬁ’%'nﬁﬁ? i?ﬂ@k&%ﬁ[ DN pbBsible §éseéﬁteniﬁrlf1eg>fote tiation of
cancers,” especl a gl y of the panmpeas. l\}ﬂ)reover, ¢ §ands

f opiatdr (foeeyampls mongigas) anaigesia and in the treatment of cancers,

especially of the pancreas. Moreover, ligands for cholecystokinin/gastrin
receptors in the brain have been claimed to possess anxiolytic activity, and
gastrin receptor antagonists would be expected to act as neurological agents

towards the relief of anxiety and related neuroses and psychoses.

Summary of the Invention

The invention features a quinoxaline sulfonamide compound of formula



receptors in the brain have been clained to possess
anxiolytic activity, and gastrin receptor antagonists

wowwbei1dses expected to act as neurol ogi cal ageneGI/US2004/025153

towards the relief of anxiety and rel ated neuroses and
psychoses. Summary of the Invgntion The invention
features a qui noxal i ne sul fondm dg;conpound of fornula
(1): (1) SOJ wherein sare each
i ndependent |y seleqﬁE gup consi sting of a)
H, C _ alkyl, C2-7al ken - 7al Kynyl ,
C3- 7cycl oal kyl, C . cycloalkeNVl benzo- f(dgedC*
cycl oal kyl where t he poi nt ofsa&tachnent is a carbon
atom adj acent to the ring jungtio 3-7 b)
napht hyl - (CR )-, benzoyl Co. < )-, phenyl, said
phenyl optionally fusedR&ts dj acent carbon atons
to R, phenyl-(CR)-, said tionally fused at
tmo adj acent carbon atons to R is a Ilnear 3- to
Bred hydrocar bon noi ety haV|ng 0 or

WF"%L | Igt gpecggé}gﬁ Bgnpéwlfg?lgge)]d f%m%h%%rr&?;g cpusISH 55 of
6- nemheHeC, halkglr og&alkehxﬂv Cogalkanyl 00 3 Sy choahey nC Rfycloalkenyl
attachnent, havi 801 or het er oat om nenbers \/\21 are

-N= and opRNZonise bé‘d@épa"@é denerghepoint @Ra)tachmﬁat s a carbon

pornt of 5“’{“3 aacet Bhe bR ifholit GoeiabaRNIc ARy,
sel ecb)eda;bhtbm(tﬂﬁszgr bemzayh@&geﬁkylmgmi) ,,pr&nyPlﬂld@phenyl

>NCral kyl , _havin i tional heteroatom

dhich 1< SR s B o SO ReR S GRIRRE atame Jo R, (RNYHCRE)-
- V\hersea,g\ﬁg ﬁﬁl Bh'éﬂﬂué%%vétrm/oté(}ﬁﬁ@é%t%rﬁén afoms fo R

attach to a 6-nmenber et eroaryl "havi ng

10 1 or R isea EneratIrio 5-membered hydrocarbon moiety having 0 or 1
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unsaturated bonds and having 0, 1 or 2 carbon members which is a
carbonyl,

c) Ar’-(CR®,)-, where Ar® is a 6-membered heteroaryl having carbon as a
point of attachment, having 1 or 2 heteroatom members which are
-N= and optionally benzo fused,

d) Ar°-(CR®)-, where Ar® is a 5-membered heteroaryl having carbon as a
point of attachment, having 1 heteroatom member selected from the
group consisting of O, S, >NH or >NC_salkyl, having 0 or 1 additional
heteroatom member which is -N= and optionally benzofused,

e) Ar*®-(CR®)-, where Ar®® is phenyl having the point of attachment and
fused to a 6-membered heteroaryl having 1 or 2 heteroatom
members which are —N=,

f) Ar°-(CR%,)-, where Ar®® is phenyl having the point of attachment and
fused to a 5-membered heteroaryl having 1 heteroatom member
selected from the group consisting of O, S, >NH or >NC1_4alkyI\’and
having O or 1 additional heteroatom member which is -N=,
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menbers which are -N=, f ) Ar -(CR)-, where Ar6 51is
phenyl having the point of attachnent and fused to a

wG20080b@ped heteroaryl having 1 heteroat om menmPEr/US2004/025153

selected fromthe group consisting of , S, >NH or >NC
_4al kyl ' and having 0 or 1 additional heteroatom nmenber
whi cl9) i 43HWIO-4@‘) U8 kplkeh and HSC . al kyl, where R1

and c i s

DOSi quié %@é%ﬂgﬂﬁg{t 1 gﬁuglgg?l] agﬁ, 559&%%%)00.5'20”3 where
substi t UREdg ‘i’iv\did‘lat@d each ofcd) t8 gfis BubstRutesl with 0, 1, 2 or 3 of RY,
[ ndependent ly sel ect ed from t he group consistin

C- ualfkyis indsrensiently selesies! rem Wﬁcﬂmldpcsa%8|sﬂaa@f%1 4alkyl,

trifluor
wal Ky VESRY DvaR, B0 o, igg- AAUpbRTEAAaminoC . alkyl,
I4E| kyI O(§4(a:|klylbdi£nllntsrsq Qélkyladlleﬁgalk@aah|h¢C$z;ﬂk?/laHQ/-C1 48kyl,
al koxy and Ctal kyl S- in en el e
t he grou§1eaﬂﬁy|@-ﬁ1ﬂgrkbjlf @14@;&(&1 43@%?&1 16@ Iﬁoxy and
nono- or %@Aso al kyl , am noC "al kyl
. 4al kyl am ﬁo al kyl, di C| 4al kyl am noCl 4a| kyl ;

I—ﬂ(cl’}:g“] déyﬂldelp}ﬁc@nﬂyé ablﬁplted ftoad thel goo@p wahkigting ©f H, C14alkyl,
al kyl S- a phen alternativel nd

@ my b BethAR - 5dL RerbuPE A-hAR R Ty el b eCaon

t hey areat t HoME

consi st ncg 45?& Wﬂlg&giﬂk@ gfzéa{ 4tg Ek?ganglfjg[@é‘l %I.R{IQ. 0 alkyl

] dec- 4- yHS-GpLalyialQ,yalkgitsCgalkgl, CaublkyiS-Cy.ealkyi and phenyl;
Ris ind en%\/‘gtly selected fromthe group consisting

of hﬁr%‘%’} Ykyl, hydroxyC al kyl, phenyl, nono-,

At aﬁ& F?rrh nz%ocaﬁé‘rb% éth'éﬁﬁltiﬁ’hﬂi‘ﬁitro@% tB)(/ﬂ’fl@PF}fféiﬁéhﬁ attached

i) mber ed eroc clic ring said heterocyclic
ring hmd ace selected fenfdithe gmp bensistyig oin nenber s

S R oI 0E R A BB 6
di-substituted with RP,

RP is independently selected from the group consisting of hydroxy,
C1.4alkyl, hydroxyC.salkyl, phenyl, mono-, di- or tri-halo substituted
phenyl and hydroxyphenyl,

ii) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl, option’ally having one
carbon member which forms a bridge and having 0, 1 or 2
substituents R,

iii) a benzo fused 4-7 membered heterocyclic ring said heterocyclic ring
having 0 or 1 additional heteroatom members separated from the
nitrogen of attachment by at least one carbon member and selected
from O, S, -N=, >NH or >NRP, having 0 or 1 additional unsaturated

bonds, having 0, 1 or 2 carbon members which is a carbonyl, having



-N=, >NH or >NR, having 0, 1 or 2 unsaturated bonds,
having 0, 1 or 2 carbon nenbers which is a carbonyl,

woepisonabd y havi ng one carbon nmenber whi ch forPGI/ES2004/025153
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bridge and having 0, 1 or 2 substituents Riii) a

benzo fused 4-7 ered heterocyglic ring said .

het er ocy& ile2r %gﬁgngﬁst%u%ﬁs Pnatgaibﬁn&ﬁﬁg ring: A% and aving 0,
nmenbers sepy wf mhe nitrogen of attachment by

at Ieastslone g%r g%éﬁeg]rgbér and selected from, S -N-,

>NH dv) ¥ memabvéned Heterocyclimiing saiddietercyciic dogdaving 0 or 1

bonds, havipg O, 1 2 b b i ch.i
car bony | B0HRGAYbSteRoatOEes et GoBaset isth S BffooRp of
benzene 'é'ttﬁ@hﬁ\%'glé ngé@ kéb%v bRE @rbdn ﬁferﬁbéﬂ@‘gd s&leeiaSHréin O, S,

, 1v) a 4-7 ne eterocyclic ring sal _
het er ocyeNFe>NHor HERP rpvingp, 1 caddinsadwatedboadsdraing 0, 1
nmenber s se%ara ed fro theh.n'ht.ro en_ of attacr{men‘I Rﬁ,sg
at | east %A RPBRFREREN G dsg%aé@?% andQRtignally higying one
>NH or  >NRrhorl@gntserQuhiéh férnds & heidbe! MetitetBRstYRlic ring fused at

having 0, 1 or 2 carbon nenbers which is a carbonyl )
and opt i twalddjadent icatparnatons fesmingeaisaturatactibond phan adjacent

bridge, the het | i ' f j t

car bon O B cercabl BriliER shb b BT EE D7
b H 3 . g a

47 momabr S Fydr OLB Do T\ R PAvEno 0 or -4 poset oy

addi t i ondletereatoramenbatmetal theotingjunclien; selgcted fromO, S,

junction,,se 3 : - r '

b1 or NS SE P i 0f Loy 25 Rlraipihondefideng 0. 1
nmenber s \Whicdarben amerabbnyhichnsl ahawbagyl @ndlhaving0, 1 or 2
substituents R; v

- oxo- 1, 5sebstituentsaRyidr o- 2H, 4H- 1, 5- met hano- pyri do[ 1, 2-a
Lo ) B0 9o Py BRI PR Byndofrz A1 spgezoci-
group cosylsbptignaily Havingad ky br 2G2ibstitueais/ R?; \
3 Rohdapanddntiy Seleah feo k9t U corsinosl idalkyl, Czcalkenyl,
- PhedyleycroEN PHenyt, RitanySthienfil b¥hzyl; Srr&ongl 0BHKYDC, salkyl,
-OC3zecycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC1.salkyl, -SCa.scycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NO,, -N(RY)R?* (wherein R’ and R* are
independently selected from H, C4.salkyl or Cq.scycloalkylC.4alkyl),
-(C=0)C1.4alkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.salkyl, or,
alternatively, two adjacent R®, may be taken together with the carbons of
attachment to form a fused ring and selected from the group consisting of
phenyl, pyridyl and pyrimidinyl;
or alternatively, R? and one of R? can be taken together to be —CHx— or >C=0
and to form a fused ring to the phenyl;
R js, independently, selected from the group consisting of C4.salkyl and
halogen; -

and enantiomers, diastereomers, hydrates, solvates and pharmaceutically

acceptable salts, esters and amides thereof.



- Sphenyl, -Sbenzyl, -CN, -NO -N(R )R (wherein R and R
are independently selected fromH, C . alkyl or C

weywbouiskey| C . al kyl), -(C=OC . alkyl, -SCF , Ppai/vs20040025153
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, -OCF , and -COCC .alkyl, or, alternatively, two
adj acefchyerdtidh 8o ??él:tggb Weu%él%drﬁﬁo&ﬁér@&ént@fmng

attachnent to forma ring and sel ected om the
gsacip compeusts mgdohethiveisydf using $uH cemposgifionsrirdtheytreatment or

or alternatively, R2 and qn f be taken. .

¢ BSHEREPR D chiease siates pediatad an b (KE FORRST S04 i ng
to the phenyl; R is, independently, selected fromthe
group consisting of C al kyl and hal ogen; and

enantioners, di aster eonPetaileayidesgriptionsol vat es and

har maceut i cal “,acc able salts sters . and anj.des
Pher cof TR RNANS AT redndahiiead SRl fof ks Sroup
CepRasiind 8N\, cont ai ni ng such conpounds and met hods of

usi ng such conpositions in the treatnent or prevention
of di sexberalkyl ethanytliptopenylybuieryl, etyeyt eropwilviyciobutyl,
Detaile scription Preferabl re .

e ErgobBRU APy PrilogriahVE shErBe Ryt dnoep-t-v.
a), L8 4-wtiandroehAsitiiblenPT- 9D &)W, 8, 9-ikAiyto-58E by oyclohepten-5-

yl, cyclobutyl, cyclopentyl, cyclohexyl,

ropyn I
gyb %ﬁ@bum > 1-&ln, sivslansmyCr-eglkyl oerstehiepyICisedian- 1- yI |

, - a o- napht hal en- 1-yl ,
6%¥agﬁ%6&fg1ﬁ§n\g/!jr 0- 5H benzocycl ohept en-5- vyl ,

cycl obp} phéhyl{‘a,lﬂfsf,Qytetmh{i@@e@tﬂ-&deﬁ%&w@hemml@n@@ﬁ Lyl
al k cycl ohept al kyl

6ppff%ﬁ@Lyt%ﬁr7a&payd%@'w%&t@ﬁ@g@E?ggtqé!rﬁéhy@pmﬂhtnal?nz1 2,3 or
SR PRI 85 11 St RREE LB 8 p-etranyaro sH
opthzowiclohepién-1,2)8 o8 4Jepimetndsoptianadigd 5,&,F& gt 9 oxo substituted,
25 B RYRTY GRS 8, e oty SEGRSWY b Bar 8 oxo
oA ANNEA B gy Ekibbyimeny,
lidiepyletinidylyl , benzhydryl, napht hyl net hyl,
benzoylc?&t/rm/yllrhethyl, pyrazinylmethyl, pyrimidinylmethyl, pyridazinylmethyl,
quinolin-2,3 or 4-ylmethyl, isoquinolin-1,3 or 4-ylmethyl, quinazolin-2 or
4-ylmethyl, quinoxalin-2 or 3-ylmethyl,

d) furanylmethyl, thiophenylmethyl, 1-(H or Cy_salkyl)pyrrolylmethyl,
oxazolylmethyl, thiazolylmethyl, pyrazolylmethyl, imidazolylmethyl,
isoxazolylmethyl, isothiazolylmethyl, benzofuran-2 or 3-ylmethyl,
benzothiophen-2 or 3-ylmethyl, 1-(H or Cq.salky)-1H-indol-2 or 3-ylmethyl, 1-(H
or Cy.4alkyl}-1H-benzimidazol-2-ylmethyl, benzooxazol-2-ylmethyl, |
benzothiazol-2-yimethyl,

e) quinolin-5,6,7 or 8-y|mefhyl, isoquinolin-5,6,7 or 8-ylmethyl,
quinazolin-5,6,7 or 8-ylmethyl, quinoxalin-5,6,7 or 8-ylmethyl,

f) benzofuran-4,5,6 or 7-ylmethyl, benzothiophen-4,5,6 or 7-ylmethyl,
1-(H or C4.4alky)-1H-indol-4,5,6 or 7-ylmethyl, 1-(H or



1-benzoyl eth-1-yl, c) pyridylnethyl, pyrazinylnethyl,
pyri m di nyl met hyl, pyridazinyl nethyl, quinolin-2,3 or

wa200s/ei8be/l , 1 soquinolin-1 ,3 or 4-ylnethyl, PCT/US2004/025153
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qui nazolin-2 or 4-ylnethyl, quinoxalin-2 or
3-yl nethyl, d) furanylnethyl t hi ophenyl net h ¥ % &H
& 4@Ikyl®arl Hk»;oenpmldaquf%tam 7-YBR@t£IMF PEREPAXZO-4,5,6 0

oyl PSSR oL LB 1 “Benzot uran- 2 or
3-yl ;1@?@/1 L alkpFnzaid HeDeatdl,or  3- yI methyl, 1-(H or C _

al ky H-indol -2 or 3-yl nethyl
@hetalaagh)of BHG ON 5 wm@gpdgmy] QE‘{ hfg||or 3 of R% and for those

benzooxazpl gl 52

PG e Bio ¥ FRKen, TR Ut RC flayhd iFE lap pfdrogen.
8 yl W@M'prefﬁ#alﬂ@zw landERPGar"é mdeﬁerydierﬁlyradlected from the group
qui noxal i n-5, 6,7 or 8-yl nethyl, % Qe z of ?
cﬂon$lsylng@tfhydrog@@nmﬁhvloﬁﬂ‘é'h it bR TG Ay -4 Fqhycro-

@F?Zﬁfﬁ e;lx Lp g;’go{)_bﬁ&%"g 6.7.800 or 9 oxo ﬁubstltuted benzyl,

bﬁﬁﬁ@W@ﬂ-‘pi -yﬂ faramyimethyl Iblmtzbyllsthyh ehbenmydeztrbl-’i-qtl BnethglO-,

yl met h C al
a;yc{qrgleegylypgclgzlwlr%pﬁ”{yéopmc{;/%t Vi, na {mémg elR'f g te?r&hydro-
t
B, LA RIED, Bk, beeh 2?@“*’6“@,&%%92‘3%%‘% e
Imdﬁﬂéaddnb;btyorwelyemrélnbée Qroupisdn g\rrm;rpRcamby@logag ap to one R®

hydr ogen hyl , et butyl, hexyl henyl
6“?)’@991 h%%ﬁ)ﬂyrdéo @il— benzocycl ohept enp2 yIy
opti onghd ¥iSRE 4 ﬁd%bére%neéﬁeﬁd’é}ﬁly' deit &ed f@ﬁﬁ‘lb/é group consisting

1- phenyl et h- 1- furan hyl , "benzoyl et

lethmmgéretrinethyy Ieihyhebwtyl ohenyly beom_lx’%bromo%enzyl

12 ShRReBanadk dyaipeiiing h r EAtcriorg BRGNS AR fbrobgnzyl

gmleﬁﬂﬁﬁj’enbﬁl Qlibéith&h!bﬁibéﬁzyh 2Gluo1robéqzwr4-ﬂuofob‘§nzyl

opt 1 onal for those groups in which Ris

h&drd}ﬁmfpbapzyloZ @r@ﬂ\uprm@ngyg sthetriflupsaben@at.ogen.

P2l P 250l SIMERRERHY, 250 B5b 2cbpperon

Pf‘-%lé"thylb@ﬁﬂﬂytnm&h?rsgﬁébﬁbéuiyl 2- trlfluoromethylbenzyl,
1-phenyleth-1-yl, 1-phenylprop-1-yl, 1-(4-bromophenyl)eth-1-yl,
1-(4-fluorophenyl)eth-1-yl, 1-(2,4-dibromophenyl)eth-1-yl,
1-(2,4-dichlorophenyl)eth-1-yl, 1-(3,4-dichlorophenyl)eth-1-yl,
1-(2,4-difluorophenyl)eth-1-yl, 2-fluoro-1-(2,4-difluorophenyl)eth-1-yl,
2-fluoro-1-(4-fluorophenyl)eth-1-yl, 1-(4-methylphenyl)eth-1-yl,
1-methyl-1-phenyleth-1-yl, 2,2, 2-trifluoro-1-phenyleth-1-yl,

2.2 2-trifluoro-1-(2,4-difluorophenyl)eth-1-yl, 1-phenyl-2-dimethylaminoeth-1-yl,
1-benzoyleth-1-yl, cyclohexyl, 1-cyclohexyleth-1-yl, furan-2-ylmethyl,
naphth-1-ylmethyl, methoxy, methylSethyl, 6-methyl-6-hydroxyhept-2-yl,
pyrid-2-ylethyl, 1,2,3,4-tetrahydro-naphthalen-1-yl, 1 -phenyl-2-hydroxyeth-1-yl,
benzhydryl, 4-hydroxymethylpiperidin-1-yl, 1-furan-2-yl-2-phenyleth-1-yl and 9-
oxo-6,7,8,9-tetrahydro-5H-benzocyciohepten-2-yl.



2-chl orobenzyl, 4-chl orobenzyl, 2, 4-dichl orobenzyl,
3, 4-di chl or obenzyl, 2, 6-di chl or obenzyl,

WQ2eb5014896 chl or obenzyl, 2-fluorobenzyl, 4-fl uorCbEszgs/925153
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2, 4-di fl uor obenzyl, 2, 6- difluorobenzyl
2,4, 6- trlfluorobenzyl 2- ¢hl or o5 4- fluorobenz
20 f1 udirlepﬁeferr@dﬁba’h(zlw of R fanddRoisH @ﬁlQJm@lKé!hWDPre the other is

| @ofnﬁt hly é aglﬂét HJ? @gﬁ%t é]ﬁélfes cﬁ)ﬂg%ﬁ%g](ﬁy# and R? is H, methyl or

%ﬂwenyl prop-1-yl, 1-(4- brormphenyl)eth 1 yl,
f1 uor ophenyl )eth 1-yl, ’ 2
1-( 2, manbtrmwwpef@rfﬁﬂ)emh%ﬂn}ﬂnt, at least one of R' and R* are selected
%081%,& di chl oro gﬁ O}eth 1-yl,
i SR et n- 1o v1
1H( 2n4- dlquHoRhenyI)eth 1l-y
2- .b\lﬁoro 1- (2042 di f | uoropheny?ﬁh 1- Y)Q )\
=T thyl (4- f @Maﬂmbﬂwqyét - 1-ghenyl, ArS, Ard,
1-(4- nethylphenyl)eth -yl, 1-nmethyl - 1- phenyleth 1
R? 2, 2-t f f [Rfor o- 1- phenyl et h-1-yl,
2 ‘ i fluo {2, 4-di f Iuorophenyl)eth-l-yl,
-phé’ﬁy - NG matéfll am noet h-1-yl, 1-benzoyl eth-1-yI,
ﬂtﬁﬁeﬁl‘r k/iso]thﬁﬁ’félé’ww het Hyém)glen fséiﬂ%e?‘ry}/isr@iti@}ﬁblly fused at
,_methoxy, ~methyl Set e
ﬁwae;djla(d:erﬁchytmbmatpmﬂotel% Fnd, Q)gceptjtnngﬂl’&mg/where R* or “H” is

ﬁpﬁﬁéﬁ\’j‘llltl %%%@“’ RaRRe Ef%gﬁg%t);meﬁwnho 1,2, or 3 of R%.

4- hydr thhplsoé%!lé&bﬂ‘fﬂmﬁﬂthe group consisting of -CH2CH2CHo-,
1- furan- - henyl et h- 1 y
o@%ﬁ%%%ﬂ%z@ HedH o el thepteh=8HeEHe-.i s

Pher o Retergbe R sRisptRY B R didub'oBhsifting 8t drogen, methy!
FHtﬁ IeFF(ﬂﬁ/I tthﬂtﬁor@ﬁfbtlﬁ)}fl Réloﬁféihﬂ?anﬁndlﬂneﬂm hyéthgrarmhbmethyl

preferred enbodi ment, at leafﬁyl one of R1 and
)

Fenmtreylamum@t@yh hysicoymeihupeteanenelyh igmethyl,

proviso that said Ris not
g%ﬂﬁwméﬁb"ﬁi@%ﬁ. s optionally fused at two
adj ac elﬂbsf?@feb&ab@"; RiTis E@Ie&eﬂhfdometheegmoup gopsisiing ohkl, methyl,
where "R " "H" is speci |call_r%é3 le cat ed Fach
raihylehytomeshyl fHam A 20 dimpthylamy eyl

Prefer %ﬂg,,ab@,, 8 %SF%&{%EFBW%HQISE%N Ading, ety

;ﬁr@p@ €HuGH 1GHdrexy, fluoro, chloro, bromo, iodo, tnfluoromethyl
aminomethyl, methylaminomethyl, dimethylaminomethyl, hydroxymethyl,
methoxymethyl, thiomethyl, methylthiomethyl, methoxy, ethoxy,
methylmercapto and ethylmercapto.

Most preferably, RY is selected from the group consisting of methyl,
hydroxy, fluoro, chloro, bromo, iodo and trifluoromethyl.

Preferably, R' and R? taken together with the nitrogen to which they are
attached are selected from the group consisting of

i) 10-oxa-4-aza-tricyclo[5.2.1.0**|dec-4-yl,

ii) 2-pyrrolin-1-yl, 3-pyrrb|in-1-yl, pyrrolidin-1-yl, 2-imidazolin-1-yl, 3-(H or
RP)imidazolidin-1-yl, piperidin-1-yl, morpholin-4-yi, thiomorpholin-4-yl, 3-(H or
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Preferably, Ris selected fromthe group consisting of
hydr ogen, nethyl, ethyl, propyl, trifluoronethyl,

whadosisisbe/l , am nonet hyl , net hyl am nonet hyl, PCT/US2004/025153

di met hyl am nonet hyl , hydroxymnet hyl, net hoxynet hyl ,
thi onet hyl, et hyIth| onmet hyl and phe

R iniperaing1-yR azspsat kb diazelisintnd @%%wd%ﬁ-yi & Pihygiro-

B T SR o B s g or
Phgatﬂfr?ﬂé@hmgpﬁiﬁd hfalg 0ofl ored bélyrlbpnehhmnemwbnyi is a carbonyl,
trifld ﬁﬁr%ﬁ%wmrg Mﬁ%ﬁﬁﬂﬁy{'\; g Wﬂm@gﬁoﬁ@ﬁﬁm 2-yl, 2,3-

T T e

- RStk At dresRizbib, et ditbepinel-gla@i3Bdihyded- banﬁ[eerbl y, R

bR zep e waT sash TBRGET of BT gAch Ang R0 or
turnstﬁ L{I‘ﬁ cﬁlm’ bnd Resferadt c%@%n%gn%ré Wh@‘dh LU B”Jonyl,

rogen to which they are attached are
sel ectle)oHédahydtd?qu@obmm -ylpostabydregisofiuinplin- 2—yl octahydro-[1 or
10- oxa-4-aza-tric

éllwmdémw iy ooﬁa‘fwh sk, pEERyRYpiadhlzry hexahydro-
pl pe @gﬁﬂbyﬂr&ﬂ yl tﬁ%a{l’lyefo Ey&lbﬁ%rﬂégﬂn%*rgﬂg?-% B, 6y7| or 8-H or
Rp()*de@eﬁydr;m-heﬁ azmﬁdr 1/[7 oraté]m@hnhwldln 1-yl, (5,6, 7 or 8-H or RP)-

hi lidj
lapBhaei 50n 28 9F 2 s BBt 2 o} Y 6 RPgeleiviro-
r 3%@253 E‘]gg/hdﬂa -BUYE %Hr@twﬂo&an%@n@yrmé[ﬂ clpyeidir25-yl, 1-H or
which is a carb ow bi 2
R 4odiahydroeprolq[d, 2elpyidin-Htyl, 1-H or R"-oc ahydro-pyrrolo[2,3-
é}sr(ljciqe(yf ﬁﬁ? %Fo%!}ét&o%o%yrro?o[% 4- 9 p%ﬁfn‘-"r -yp dol-grRH-
Jcsc% dlfofpﬂ#dibl[gr@b]fwdmd@y’r . S-Mlor R‘ébctahydrro@pyremizm;bc]mjnd|n-2-
or aze& 3-di hﬁdro benzo[ e
fﬂl[% Hpo 5D@Fﬂhvdm~pyrr0l@i% @]@w&nﬂewbéﬂ" sf RP1qcjaliygiro-
eac
R e e ]

e ahydtoot, §Lihewlang- p’lﬁwbﬁ B@]W@]drazocm’q-lyl vhera-ezxchlmember of
octahydro-[1 or (i {/)yrl ndi n

oy} irgantoing has -a.-1,pr 2 @éf%@\eaﬂzb%&wmsh is.g carbonyl, each ring of
h%éc%@érrgﬁ%’a% ggg;@{sﬁqrgfﬁq (?Hdzslaﬁ(éi e?ch s’econdarg nng has 0,1or

2 unsaturated bonds, ’

v) 8-oxo-1,5,6,8-tetrahydro-2H,4H-1,5-methano-pyrido|[1,2-
a][1,5]diazocin-3-yl,
where each member of i), i), iii), iv) or v) is further substituted with 0, 1 or 2 of
RP.

Most preferably, R' and R? taken together with the nitrogen to which
they are attached are selected from the group consisting of 10-oxa-4-aza-
tricyclo[5.2.1 .0%®1dec-4-yl, 2-pyrrolin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl,
2-imidazolin-1-yl, imidazolidin-1-yl, piperidin-1-yl, morpholin-4-yl,
thiomorpholin-4-yl, piperazin-1-yl, azepan-1-yl, tetrahydro-benzo[c]azepin-1-yl,

10



R )-decahydro-[1 ,5 or ,6 or ,7 or
, 8] napht hyridin-1-yl, (5,6,7 or 8Hor R)-

waelemahydro-[ 2,5 or 2,6 or 2,7 or 2,8]napht hyriBCTHug2094/025153

10

15

20

25

30

1-Hor R -octahydropyrrol o[ 2,3-c]pyridin-6-yl, 2-H or

BB 15} YRSzt aRigBopin4-y., 25
- %lé\*@%’él@b@b{id ‘10‘ﬂ]%x§zerhihwyll r:humzcﬂmﬂ 3- ﬁ cbkazblrﬂin 3-yl, 2,5-

rro

ahydro pyr
Od!hﬂﬂf@eww@y{ r'loBdPxp .54, ;tetrahydr@ %hr 4%1 - metrmno _pyrido[1,2-

%& g rﬁéril,grlfzzg tgﬁry g%l p%#t#@( iqun%llnl@}){_,| 30,11 Fﬁﬁwdro -2H-
- QARSIMLALe Py Brdth ro&Hu JHolihL Y] mﬁreré eabhhhembBr is further
- oct ahydro- EBrro ] pyridin-1-yl,

o@t@fﬂ?ﬂﬁdvﬂ 0.nkoh mﬁ%yrr do[ 1, 2-a] [ 1, 5] di azoci n-3-yl,

\é\gfggﬁﬁéﬂgm ﬁi terlké% gbg%&%? Q/l 'thd rﬂﬁég& tolwﬁfchzthey are

a4 ttpsHeedre dwected @rorrlthmgmupr @ir@ﬂstb@mfﬂ m’eﬂh;dakﬂqoxa-4-aza-
secondar 1 or unsat d, bonds, V)

T@'ﬁrﬂc@[%zé ZJ%?@Q’QW& tidig- h‘IMl PyH: 'tnh Wb- pyr i do[ 1, 2-

e

?%{h%d@ﬁ&k@é ﬁb?rrél’é’ |1lg mg,ﬁ %rﬁ@%ﬁylﬁ?ﬂ?%@?d@ f)l szrperrdm 1-yl,
of-niethy Iidisericin-a fyer 4blysiroxiRpiparidinR2-yi, ak bydroageictigripipetidin-1-yl,
the nitrogen tg which th are attached re sel ecte
f4'@ﬁ?ﬂﬁ'@'ﬂﬁf%1dér@4%nﬁ§'¥/bfte@af&é{ @%%n aryr -fluoro-

for 9 R -
fehyaf- e fratspnlr R 2 ko, %”Zﬁrf@ #iPiesEpi¥y), 8-fluoro
pp Bedrhyldm-ﬂer}dQ[ﬂ[M]Dhaﬁepm-4—W 6 &drfluambﬁecﬂihyrdm-yl ,

PRl Bor SRt a stV T PherY URIp AR T BBRRAQl-4, 2-
gﬁr%my;rln% ﬁﬁolrn& 31,9 @Hﬂﬁ@rh?ﬁﬁér‘b[ﬂo]lﬁ—h—ﬂ] Qéﬁhyﬁrdﬂrséinnolrn-Z-yl

o- hal obénzo[/ ] oxazepi n 2y
t décatnyidratigirdlint1-yb dhiazolidin-8-18.- 3,6-dimethyl-2,5- ~dihydro-pyrrol-1-yl, 8-

O BB Ry Erosb Ay g g RO gl Blgiepgein oy and

[542d|h9&rr{012ﬁ1cﬁruﬁ6mp2m3 yl azetidin-1-yl,
oct ahydr o- qui nal i n- 1- 4- di hydr o- Zkhurnolln

3, 4- di H;afetamw&{’wsw@rleqieefrpm thm@rp@pémﬁlar@mmyﬂgoxy, methyl,

furt S titut

b Rsosila biusRu hefookt, drahurb raRiRERY. fybiooren.
aphaidp Cbh@n@l s8d pmw@oiymwhe group consi sting of
1-meth 0- oxa- 4 zpatrrc cIoL

klllost preferably, is selécted from the group consisting of hydroxy,
methyl, ethyl, hydroxymethyl, hydroxyethyl, phenyl, mono-fluorosubstituted
phenyl and mono-chlorosubstituted phenyl.

Preferably, R? is selected from the group consisting of methyl, ethyl,
propyl, ethenyl, propenyl, cyclopropyl, cyclobutyl, phenyl, furanyl, thienyl, -
pyrrol-1-yl, benzyl, methoxy, ethoxy, propoxy, cyclopropoxy, cyclobutoxy,
cyclopentoxy, phenoxy, benzoxy, -SH, -Smethyl, -Sethyl, -S-t-butyl,
-Scyclopropyl, -Sphenyl, -Sbenzyl, nitro, cyano, amino, dimethylamino,
(cyclohexylmethyl)amino, acetyl, -SCFs3, |, F, Cl, Br, trifluoromethyl, -OCF3 and

carboxymethyl.

11
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5.2.1 .0 ]dec-4-yl, azetidin-1-yl, pyrrolidin-1-yl,
2- hydr oxynet hyl pyrrolidin-1-yl,

WQ20bs501680¢ hyl - 3- et hyl pyrrolidin-1-yl, piperidi Pelugiop4/025153

2-met hyl pi peridin-1-yl, 4- hydroxyplperldln-l-yl,
4- hydr oxynmnet hyl pi er|d|n1- .
4- pﬁe@yg r@@y}/m%,ﬁé’ is gne Riz é\@q@ prefgrably, there is one R® positioned

tet bg?@égaer%e[rﬁﬁqé %68%83%&& 7-fl uor ot et rahydr o-

2 3 diFhgtérablpewheld iv[/daéﬂa@&atzléi)are takyeh togefHenavitr-the carbons of
2, 3-di hydro-benzo[ f]

1, 4] oxazeé)
@t@chnﬁngg} form g_flfﬁﬁﬁi/ﬁiﬁg)ﬂgﬁ{%? (ﬂl?q "'}i/lﬂ’la?(%bﬂem n- 4. yI
o= (2 MGHHURREBY, RPIPEERElhorkthe BROGSCOALIthg bt nifo, cyano,

qf]tcahBldrfgse@pnenylpl |GF32méthox3e@amoq/r orcomxyoi pmpbxyl ethenyl,
thiazoli1din

ZYSIOgRRIMy P= PZOBe@lylhglaer@yl dyranl t@l%ﬂyl agnino, pyrrol-1-yl,
%irﬂgff}ﬁ arﬁr(g% &83}5 &M&ge%wé r?? dr o- %hgglt‘};ﬁﬁﬂzuwz *Stlenzyl,

RsefRar impropy| éhdmeibylect ed fromthe group consi sting of

oot e R L s f ey

PiReNYng ®henyl and p- hydroxyphenyl Mbst
pre r’ Bly gls sel ected fromthe group consisting of

hydr owostrmefgrbblyeﬂ%yst abssntr oxymet hyl , hydr oxyet hyl,

ﬁgﬁgycﬁ?{l%ﬁ%&lggg 8%@(‘?@ e Ut eﬂs H}CZLH%% gﬁfgo a&dp;gn salts that are

ﬁ{a%e é%théffécﬂ{/@URe%%&rﬁéﬂNwsaﬁs ieluae! hycedtromide,
et’henyl ,- propenyl b‘%gr:lo propyl, cycl obutyl,
nifsg

M)Eiﬂ(yfbﬁlorﬁdﬂ amlfﬂale thﬁldf@te, @petgicw oxabalz yalerate, oleate,

ongeﬁtq%gagemsggté}af% Hlawy %‘x%/) Oﬁ%@ﬁz g‘éb?@étgkﬁ)&% m?ﬁ&%@ *Hhsylate,

éﬁét‘é}’ naleste! fltHbddte, suseiitonarmiE, na@}fthylayda mesylate,

Sbenzyl, nitro, cyano, am no, dinethy Ig
(giymhﬂmmt@eta@yppwtﬁ; angdaviyisulfogete. eepexampleg$ M. Berge,
trifl d I
. PR D S5 20BN, GBAST Ak

piﬁ@d)rfplo%t@d HReinhsy réfegneer a to the ani de substituent.
Preferably, where two adjacent R are ken to%e cﬁ th
Wit h tﬁﬁ@f@rae%@ﬁmwngﬁméfrﬁrefﬁse%'%ﬂ B 3¢ SEFCHS {50”‘ e

t@?’@@ 2’@%8% fJ s phenyl. Mst preferably, Ris

the group consisting of nitro, cyano,

EX CHEMICAL NAME
(R)-4-Bromo-N-[1-(2,4-dichlorophenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;

(R)-4-Bromo-N-[1 -(2,4-difIuoro—phenyl)-ethyl]-Z-(quinoxaline-5-

1

sulfonylamino)—beniamide;
(R)-4-Chloro-N-[1-(2,4-difluorophenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;

12



, d, Br, fused phenyl, , CF , nethoxy, ethoxy,

pr opoxy,

i - propoxy, ethenyl, cyclopentoxy, 2-propenyl,

wEb@aplesod ur anyl , thienyl, am no, pyrrol-1-yl,PCT/US2004/025153

di met hy

t hyl .
group ¢
Most pr

- R S-RINEroHIE-(2hsdifluompheby bethy Praline-

I am no, (cycl ohexyl methyl)am no, -SCH,

onsi sting of rgag IYén l&’nw sbenzimidd; and Br.

eferably, Ris rmaceutldaIIL

accept g
pharmag
i ncl udg

bl e(l%)%-@lomdwmﬂalmmplmw’i)tetbw 2alquindxaihe-&- e
ol ogically effective. Repr esentative salts
hydr obr oni de, SHV@'FXJ%W"&Q rRRNZagifeat e,

bisutT

ol egt e,
benzoat
[
[ | at
Iauéyls
TPhar s

TES e, (Sgtdoeblespt\bhlat44- d'%@r%ﬁaﬁla\@tbyll (@uinoxaline-5-

l;aﬁ}; fér”ﬁo I@i ;(gtf@orcﬁ???éngpeethﬁlgQE(Iqﬂfn%xalme -5-
e, lactate, phesapbayleminssydrdamide]trate,

ul fonate. See .et al.,
ceuti cal Saltsgmigim y eé‘%h%%?? 66" 1- 19,

nvhi ch i

confoun
i he gr g

S (R)"N-lﬁO(Q&t-@@fldtﬂ*bph@nﬁ)ﬁeﬂﬁf]ﬂ-&fd@ez -(diiabLalireds-
ds of the present I nvention are selected from
up consisting sHifomylarmimaeAZzarmie (R) - 4- Br ono-

- I-{J- \
sul feony
[16)(4

sul fnn\

i ”h;%f-bg{o‘)ﬁ' (2 Iéro-#-ﬂ}’;bho Eeﬁ%g DG EoNETS-52

| ani B enzam
4-di fl uoro- phgnyd);)ylemmd)}behzéqud@oxal i ne-5- 2

lamno)l-henzam de: (R -4- Chl or o-.

1L (3,
sul Flony
R -4,5

4- di f +-EsPEenN2I4-dEUR-penzylyai(adinaaline-6- 3
| b
- %mcﬂ%r er/Zaﬁg'?%"ﬂa@."}‘?)ub&r“&smé%?n )ethyl ]-2-(q

1i noxal
29

I NES)-BEBISrd MY -eaurdiludrenstamyiez, 2, 2-trifluoroethyl]-2-

(quinoxaline-5-sulfonylamino)-benzamide;

30

(S)-4-Bromo-N-[1 -(2,4-difluoro-phenyl)-‘2,2,2-trifluoroethyl]-2-

(quinoxaline-5-sulfonylamino)-benzamide;

33

(R)-4-Bromo-N-methyl-N-(1-phenyl-ethyl)-2-(quinoxaline-5-

sulfonylamino)-benzamide;

34

(R)-4-lodo-N-methyl-N-(1-phenyl-ethyl)-2-(quinoxaline-5-

sulfonylamino)-benzamide;

35

N-(4-Fluorobenzyl)-4-iodo-N-methyl-2-(quinoxaline-5-

sulfonylamino)-benzamide;

36

(R)-N-[1-(2,4-Difluorophenyl)ethyl]-2-(quinoxaline-5-

sulfonylamino)-4-trifluoromethylbenzamide;

37

(R)-N-[1 -(2,4-Dichloro—phenyl)-ethyl]-4-fluoro-2-'(quinoxaline-5-

sulfonylamino)-benzamide;

38

(R)-4-Cyano-N-[1-(2,4-difluoro-phenyl)ethyl]-2-(quinoxaline-5-

sulfonylamino)-benzamide;

13



(R -4-Chloro-/V-[1-(4-fluorophenyl)-ethyl]-2-(qui noxal
i ne-5- sul fonyl am no) - benzam de;
W@ Roso1dBvonmo- L/ - [ 1- (4-f1 uor ophenyl) - et hyl | - 2- (Pi/ns2084/025153
ne 5- sul fonyl am no) - benzam' de (S) 4- Chl or o-
r1 [’7 A oWl nhanyvdl \ o
SULE N glng"”'l-g'—t‘fr%m{geﬁ%z' (quﬁo%a"hnef-g—su' ﬂ;o'eny?ammo)
, 4- Di f1 uor ophenyl ) - ¢faq¥hdnide;i odo- 2- (qui noxal i ne
- 5- su fonvlam no) - benzam de; 4- Br onm-
/- (2-cpl oNfBenzlyl-éambe-tt\érrzejhyl 2(quindxadinats-aef@ylamino)-
sufZonyl ami no) - benzani de;
4-Bronp-L/- (2, 4-difl uoro bERPGATUGR ( qui noxal i ne- 5-
SUWO”&BZM@WD?@W— lchloro -phenyl)- eﬁhyl]-Z &qumoxallne -5-

(Sy34- ro-/V-[1- |f uor'o- phen 2-trifluo
roet hy|]-2- (qU| noxalsuﬁfenslasrmhobhythmM) benzam de

(S _ 4

ocipy! A L A A O
(R)-4-Brono- L/ - met hy's‘dﬁ’on&ﬂanﬂh@ﬁ%énférﬁﬁd'e) 2- (qui noxall
Z

ne- 5- suI f onyl am no) - benzam de;” (R)-4-1

[ - et hyl -/ ¥4 RroruhNei-fletrbydonzgh{metbyla2-( qensxaline-5-
su#ﬁonrl ani no) - benzani

| - (4- F| uor obenzyl ) - 4 qug;g)bywmﬂg}-h?nzazni@&m noxal i ne-5-

sul f onyl a e 3 -
/-b8-(R mf):mf u%rlggﬁeren et ZIyJ 3 nzeth >$%ﬁ“|nﬁ)éal le-5
sul fonyl am no) 4-tri fSulfonylammg bemlzaimddze, (R)

j_¥r1/ 10 Al

I 2 D T e A S
?I 2, 4-difluoro- phﬁgbw%m% J-péniditigaoxal i ne- 5-
m de;

suI fonvl am no) - benza
/- 6BgnZﬁ/l - 4-I\y O drd-eridyy)H4-bdogMmetted-RrguBioxalimedy | am
i NAY-

sulfonylamino)-benzamide;

4-Chloro-N-[1-(4-chloro-phenyl)-ethyl]-2-(quinoxaline-5-

49 sulfonylamino)-benzamide;

50 4-Bromo-N-[1-(4-chloro-phenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;

51 N-[1-(4-Chlioro-phenyl)-ethyl]-4-iodo-2-(quinoxaline-5-
sulfonylamino)-benzamide;

50 4-Chloro-N-[1-(4-fluoro-phenyl)-ethyl}-2-(quinoxaline-5-
sulfonylamino)-benzamide;

53 4-Bromo-N-[1-(4-fluoro-phenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;

" N-[1-(4-Fluoro-phenyl)-ethyl]-4-iodo-2-(quinoxaline-5-
sulfonylamino)-benzamide;

- 4-Chloro-N-(2,4-difluoro-benzyi)-2-(quinoxaline-5-

- sulfonylamino)-benzamide; S
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benzam de;

L/ - Benzyl - 4-i odo- L/ - met hyl - 2- (qui noxal i ne-5-sul f onyl am
WO pwrA1dsedzam de; (f?)-4-Chl oro- PCT/US2004/025153

/- [1 (2, 4-dichl.oro- phenyl) et hyl ] - 2- (qui noxal i ne- 5-

gy of UL R TRR RS e A4 p9 2 anirpins Sy iondiem ok
- 5- su| f onyl am no) - benzam ggnzamide;
4-Bromb-1/-(4-fluoro-henzyl)-

/ - met hyIN-62 dePiflosaab ey Bd-iado-Rdayine ies-Sraipaiiagaino)-
4- BAl of o- L/ - (4-chl oro- benzg)lg)n-é - et hyl - 2- (qui noxal i ne
-5- sul f onyl am no) - benzam ono-

T-(4-chloro- ue@ﬁwa-fv-(z ARfidHbro2bd iyl X QbihbRafre-5-
subBonyl am no) - benzam de;

/ V- (4- £l or o- benzyl ) SdJJfO@NE@nIllﬂo)rbeﬂ?ﬂimEiﬁ( qui noxal i ne-5

SUl T JIIyI O.II 1
/B (f-ch PSR %t“ﬁ%'?rO%%%’“n%ﬁ%ﬁ”P%a'%‘e -5-
onyl ani no) benZ&r@ﬂi@nx@ﬁh@ WBerizamide;
/-[1-(#-chl oro-phenyl)-et hyl]-2: (quinoxaline-5-"
sul f on_WM(ﬁ Ad)mblerpzbﬁﬂzw)A iodo-2-(quinoxaline-5-sulfonylamino)-
4- Chl or o- phenyl ) - et E%E]Z 4- |odo 2- (qui noxal i ne-5
- sul fpnyl am no) - benzam de;
I-TI-TF-TTuncaidbeny? bhﬁ&ﬂﬂu&o(@ﬂz‘%@tdﬁ%@me 5-
subfionyl am no) - benzam de; 4-
-(4 fl uor o- phenylgulf@m;an]ung pqnzama;chﬂ i ne- 5-

haon=zqo

/-11
?"‘B'bli““'-' o TR ey s T A e e g 2 e Rl s
4 I

f onyl ani no) - benZéUﬂo%?lammo? -benzamide;
oro-1/-(2,4-difluoro-benzyl)-2-(qui noxal i ne-5-

(R)-N-[1-(4-Fluoro-phenyl)- -éthyl]-4-iodo-2-(quinoxaline-5-

63 sulfonylamino)-benzamide;
64 (R)-N-[1-(2,4-Dichloro-phenyl)-ethyl]-4-iodo-2-(quinoxaline-5-

sulfonylamino)-benzamide;

65 (S)-4-Bromo-N-[1-(2,4-dichloro-phenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;

66 (S)-N-[1-(2,4-Dichloro-phenyl)-ethyl]-4-iodo-2-(quinoxaline-5-
sulfonylamino)-benzamide;

57 (S)-N-[1-(2,4-Difluoro-phenyl)-2,2,2-trifluoro-ethyl}-4-iodo-2-

(quinoxaline-5-sulfonylamino)-benzamide;
68 (R)-N-[1-(2,4-Dichloro-phenyl)-ethyl]-2-(quinoxaline-5-
: sulfonylamino)-4-trifluoromethyl-benzamide;

59 (R)-4-Cyano-N-[1-(2,4-dichloro-phenyl)-ethyi]-2-(quinoxaline-5-
sulfonylamino)-benzamide;

-0 (R)-N-[1-(2,4-Difluoro-phenyl)-ethyl]-4-fluoro-2-(quinoxaline-5-

sulfonylamino)-benzamide;
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sul f onyl am no) - benzam de
/[-(2,4-Difluoro-benzyl) - | odo- 2- (qui noxal i ne-5-sul fon

W@ k@sionsye benzam de; PCT/US2004/025153
I-(2, 4- D|quoro benzyl) 4-1i odo- 2- (qui noxal i ne-5-sul fon

Jch Srlo R S T TR s R R TR e e
T2 (2080 dr ol o o hanoRy 5 Subm T no) oozamide:
sul f onyl am r(S)AIs@hIozcaN—k?eﬂuoro 1-(4-fluoro-phenyl)-ethyl]-2-

/-T2, 4l Di chl Y- 4. By :
yl ém no) - Cbeg;gm?@g%%aﬁnef%fsﬁﬁgnﬁa& U NeElhiige>- syl fon

—Chio :
5- 78ul { gsb(\"lﬁ%é':'%* 2 S P @}4%&&9L o
/-methyl -L/- (1 phenyﬁ—%dfbyyl)arrﬂncé)qummmkﬂehe 5-

e||| ‘Fr\n

- 4| Fl u&r@rfgmeﬁ?ﬂ T%f‘r@) =Ry 2 IHar%stwilidre- 5-
su am no d

[-[1-(P / , 4-Di c%ﬂ gﬁﬁ%ﬁ]\% ?%g[f%wl?r_mr]o)obeonzgn} g?,ll noxal in
e-5- s Jllfl-t[)’h-ﬂ arbifinprdspherayt)-BdtuotSpthydBt-tortn-2-(quinoxaline-

/- ['3- (2, 4-dichloro-p eth Uj noxallne 5-
sul fon/| ani no) - benza&s&ﬁéo?mylamﬂo benégn

(=17 lT' gé -?onyﬁ{HmRI”‘? (E%Hbﬂhbr@@ﬂéh?l) Q-ﬂlﬂﬁ‘@ “efhy(fgl no

xalkrgnet 5 benzam d
(S)-A [1 (2, 4- dihoxalimephrenifonylamino)-benzamide;

2-trifluoro nfh\ll'l Ad-i odo-2

( qL}'?no kal i ne)sNA TR G MuRrorBheBY2afiHe-ethyl-4-iodo-2-
-[1- (%, 4- Di chl &ﬁnB%‘@mé'Q sﬁFfﬁHy(l gﬁﬁcﬂz)am c?‘éﬁﬂbé”e S5-

sul fon | am no) -4-1ri uor onet
(R) -4- Cy an¢S)-4-Chloro- N-[1-(2,4-difluoro-phenyl}-2-fluoro-ethyl]-2-

8- 4- di h I -
e o Bhen d B Diind)- b ML bRG®
Quinoxaline- 5—su|fon|c acid [6-bromo-2-(2,4-difluoro-benzyl)-

1,3-dioxo-2,3-dihydro-1H-isoindol-4-yl}-amide.

96

Additional preferred compounds of the present invention are selected

from the group consisting of:

EX CHEMICAL NAME

4 Quinoxaline-5-sulfonic acid [5-iodo-2-(piperidine-1-carbonyl)-
phenyl]-amide;

5 Quinoxaline-5-sulfonic acid [5-iodo-2-(morpholine-4-carbonyl)-
phenyl]-amide;

Quinoxaline-5-sulfonic acid [5-bromo-2-(1,3,4,5-
10 tetrahydrobenzo[c]azepine-2-carbonyl)phenyl]-amide;
» (R)-Quinoxaline-5-sulfonic acid [5-bromo-2-(morpholine-4- -
carbonyl)-phenyl]-amide;
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(R-A-[1-(2,4-D fl uoro-phenyl)-ethyl]-4-fluoro-2-(qui
noxal i ne-5- sul fonyl am no) - benzam de; ( S) - 4- Br ono-
w0 24o2/0idse®r o- 1- (4-fl uor o- phenyl ) -et hyl ] -2- 71 PCT/US2004/025153

(qui noxal i ne- 5- sul f onyl am no) benzam' de;
4 f‘h]nrnl/ [2-fl nuoran

% 13|opgxzill @GQH'”@R??*%?&%]YFPH@&B@I@%@ (%IYW
xal ine{ 73 5- su‘ﬁﬁtﬁ%\%ﬁp nféwbgﬁrztgdw ﬂ)hényl]‘i?é‘r%d?e (quino
Nl vl ot € e e o 2

~L/-[1-(2, 4- Di f MESP xslmnetaél ne: %CP?'QRHY @P‘Fﬂkﬁﬁ'a@iq%do 2- (
;;&ZXBro::I(D%,g W%@e[@gﬁ ro p ?fﬂ-g%orgpc&hn&-ﬁ&/l
| -2- 76 (qU| noxal i ne- SCSnHohghphmlyl}qamidmnzam de; (S)
_[1( Difl uoro-pghenmvVy-2-fl yoro-et-hyvll-4-i odo-
7 1_%?“ ﬁﬁéfﬁi?ﬁ’@@“%ﬁﬁ&ﬁ?ﬂﬁ%ﬁ%@f Wﬂedgcar bO”VT 5'
C[1- (3, 4- di f1 uor o- phenyPFOBME TGN hyi 1 - 2- 78
qui nox aR)r@uimordlifesByduifoniacgcid E5+iouio-2€3-rasithylmorpholine-
Quil®oxal | ne-5-sul foni¢ acjd
[ 6- br ofo- 2- (2, 4- di f 1 uBrETRRMIEPYeNdEamide;

'2‘8' OX 0~ R and kaNT-5-stifoh R A Y, 5 id b 2B (RfSrpholine-4-
carbonyl)-phenyl]-amide;

1 Quinoxaline-5-sulfonic acid [2-(azepane-1-carbonyl)-5-

bromophenyl]-amide;

” Quinoxaline-5-sulfonic acid [5-chloro-2-(2,3-dihydro-5H-

benzolf][1,4]oxazepine-4-carbonyl)-phenyl]-amide;

03 (S)-Quinoxaline-5-sulfonic acid [5-iodo-2-(3-methylmorpholine-

4-carbonyl)-phenyl}-amide;

o4 Quinoxaline-5-sulfonic acid [5-bromo-2-(7-fluoro-1,3,4,5-

tetrahydro-benzo[clazepine-2-carbonyl)-phenyl]-amide;

o5 (R, S)-Quinoxaline-5-sulfonic acid [2-(3,5-dimethylmorpholine-4-

carbonyl)-5-iodophenyl]-amide;

” Quinoxaline-5-sulfonic acid [2-(4-hydroxy-piperidine-1-

carbonyl)-5-iodo-phenyl}-amide;

o7 meso-Quinoxaline-5-sulfonic acid [2-(3,5-dimethylmorpholine-4-

carbonyl)-5-bromophenyl]-amide;
(S)-Quinoxaline-5-sulfonic acid [5-bromo-2-(3-

28 methyimorpholine-4-carbonyl)-phenyl]-amide;

31 Quinoxaline-5-sulfonic acid [2-(4-hydroxy-piperidine-1-

carbonyl)-5-bromo-phenyl}-amide;
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Addi ti onal preferred conpounds of the. present

invention are selected fromthe group consisting of:
WEX0SHESPCAL NAME Qui noxal i ne-5-sul foni c aci d PCT/US2004/025153

[ 5-i odo- 2- (pi peridi ne-1- carbonyl)- 4 phenyl ] -am de;

ldina-GS.csul fonic aeci

50 CQU'(‘%WﬂTﬁjﬁTSNHOE'C&ﬁ"B&]W)mo'@ (RiRsidipedaparbonyl)-
foxal i ne-5-sul f oni ¢ ac:lpg,ehg Ae-2-(1 ,3,4,5- 10
tet rahydr obenzol c] azepi ne- pbonvl ) ohenvl ] -am de:
f?)- I@lxabxaﬂme%-sulfbmmamch[‘j tiromo-2 ~(8-fluoro-2,3- dlhydro-

T e o e
Woxa @@.ﬁeﬁq%;ofg@gb)gg@ﬁ{%ﬂwﬁ@ (g8 difijoro-2.3-
& P osol o rom( gt s oo ey e
7%0 r pHavinexaline-5-subionia 3¢ fenghiorars-tRiperidine-1- carbonyl)
odophonyl 1 artiide: (R~ CIHSLE T B o sul fonic acid
[5-1 0dg- 2(1L3ﬁd5§€2tllhyel-?;remﬁdsmblan£e} [5-chioro-2- (1 3.4,5-tetrahydro-
4- & bonyl ) - phenyl ] - am de; i noxal ul f.qni ¢ aci d
[ 4, 5- dilcHl or o- be(ﬂﬁ‘j’t[?]ﬁ%@?'ﬂ% car onylS p%enyl aml. e
E B A B L O e
benzo[clazepine-2- carbonyl) phenyl] amide;
82 Quinoxaline-5-sulfonic acid [5-bromo-2-(2,3-dihydro-5H-
benzo[f][1 ,4loxazepine-4-carbonyl)-phenyl]-amide;
83 Quinoxaline-5-sulfonic acid [2-(2,3-dihydro-5H-
benzo[f][1,4]oxazepine-4-carbonyl)-5-iodo-phenyl}-amide;
84 (S)-Quinoxaline-5-sulfonic acid [5-chloro-2-(3-methyl-
morpholine-4-carbonyl)-phenyll-amide;
g5 meso-Quinoxaline-5-sulfonic acid [5-chloro-2-(3,5-dimethyl-
: morpholine-4-carbonyl)-phenyl]-amide;
86 Quinoxaline-5-sulfonic acid [5-chloro-2-(7-fluoro-1,3,4,5-
tetrahydro-benzo|clazepine-2-carbonyl)-phenyl]-amide;
Quinoxaline-5-sulfonic acid [2-(7-fluoro-1,3,4,5-tetrahydro-
87 benzo|clazepine-2-carbonyl)-5-iodo-phenyl]-amide;
88 Quinoxaline-5-sulfonic acid [2-(azepane-1-carbonyl)-5-chloro-
phenyl]-amide;
Quinoxaline-5-sulfonic acid [5-chloro-2-(8-fluoro-2,3-dihydro-
89 5H-benzo[f][1,4]oxazepine-4-carbonyl)-phenyl}-amide;
Quinoxaline-5-sulfonic acid [2-(8-fluoro-2,3-dihydro-5H-
%0 benzolf|[1,4]oxazepine-4-carbonyl)-5-iodo-phenyl]-amide; -~
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10

Qui noxal i ne-5-sul fonic acid '
[ 5-chl oro-2-(2, 3-di hydro-5Hbenzot * i

WO b@rarespé ne”- car bonyO phenyl J- ami de; PCT/US2004/025153

(S) - Qui noxal i ne-5-sul fonic acid
[B5-i0do-2-(3-

_rrel-hgd_n@r_ghol_t—ne ,
4- § r bony | Quisiexalng-SHlesic asid AdxRiPerding-Searanyd-%¢i d

[5 ono- 2- (7-fl uor @
tetrahydro benzo c] azfl%?rﬁe%- Iﬁ%nXJI%mldﬁénvI] am de:

RSJ- QU noxaliheealiesaHstibonic a@d [2-(morpholine-4-carbonyl)-5-
[ 2923, - di met hyl nor phol i ne
car bonyl ) 5-i odopheﬁﬂ}ﬁ'l]m@mqmw rRianYEsamidge- 5- sul f oni ¢

[2- (3, 6-dinet hyl morpholine-4-

caggohw ) ‘@h?@é ‘ﬁ‘f% Eja }5-bromo-2-(6,8-difluoro-2,3-
eso- Qu fm%ﬁirb@#-beﬁzd)lﬂ@ﬂﬂtm@zedmeA -carbonyl)-phenyl}-amide;

car bonyl )ngp(amﬁ;ﬁew)ﬁppc‘a@mg& (6,8-difluoro-2,3-dihydro-5H-

(S IR bl b BsBeaTngnd famide; and

Qui noxal | Qan% alimd- srnurfoam &cid [2-(6,8-difluoro-2,3-dihydro-5H-

[ 2- (4- hydroxy peri di ne- 1-

caPbonyi beazg[ﬂghé]oe;ﬁéﬂpm? -Arpdonglimbifsoreraettvkpheavi-c
acid [ b-brono-2-(piper dine- 5nﬁ@§bonyl)

phenyl | - am de; Qui noxal i ne-5-sulf'onic acid

-brono- 2- (8-fl uoro-2, 3-di hydr o-

5H benzo[ /][ 1, 4] oxazepi ne- 4-car bonyl ) phen A
Qui noxEhé featges gndoad anieges of the mventlon are pparent to one of

[5 chl or 6

AroSenta i G, Fesei i dicscoyre. Inghudpythe summary
&!@tﬁﬁed Eusdriptiohi backgreuhd cedatnples dand claims, one of ordmary skill in
[ 5-chl oro-2-(pi peridine-1-carbonyl)

(ﬂ)Brﬁﬁkwllh bﬁgagleggm@}fﬁ moglifications and adelO tatla/ns] to vandous conditions
b%"nz o% ccie% ZPL(IB'IIC% 6lg§d S&ﬁtf’%wﬂﬁﬁem e mco?orated by reference in

azep eny

Quehrexdtatpe- 5 suI fonic acid
5-io0do-2-(1,3,4,5-t
Lenlzg[ﬁ}%agwii?@@y& é\f'wfj" ngranppyalings . formula (1) may be

QoBAXE bYer RurfbLf 8Nt chSh $chEmsOTR SEhemeAdsiishytatfon is the
final step of the process and in Scheme B, sulfonylation is the initial step of the
process. Persons skilled in the art will recognize that certain compounds are

more advantageously produced by one scheme as compared to the other.
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benzo[/][1, 4] oxazepi ne- 4- car bonyl ) - phenyl ] - am de;
Qui noxal i ne-5-sul fonic acid

W@ 2606@16396li hydr o- 5Hbenzo[ /][ 1 PCT/US2004/025153
4] oxazepi ne- 4- car bonyl ) - 5-i odo- phenyl ] - am de;
(S)- Qui noxal i ne-5-sul fonic gcid
[5-ch|oro-2-(3-nethy|nnrphd?gﬁan A
4- car bonyl ) - phenyl ] - am de; neso- Qui noxal i ne-5-sul fonic
acid [5-chl oro-2-(3, 5-di net hyl nor phol i ne-
4- car bonyl) - phenyl ] - am de; Cp|°oxallne 5-sul foni ¢ ackd .
[5-chloro-2-(7-fluoro-1, 3, 425- A OH
t et rahydr o- benzo[ c] azeqa&car%'ényl) pheny+—gni de;

. Qui noxal i ne-5-sul foni c aci™d
[2-(7-fluoro-1, 3,4, 5- tetrah%drobenz .
c] azepi ne- 2- carbonyl) 5-1 odo- phenyl ] -
Qui noxal i ne-5-sul fonic acid
[ 2- (azepane- 1- car bonyl ) - 5- chl or ophenyl ] -

Qui noxal i negb-sul fonic acid RL Rz 0

[ 5-chl oro-2 (8f|uor023d|hy ro- N’ R
5H BEns 04| oxaze%l ner nyl) - blhenylda- ai R N,
Qui e- 5- sgfoni & C Id/ — “TE R?
[2-( or 82, 3- di hydr o- 5FBenjo[ © NH,
f1[1, 4] oxazepi ne- 4- car bonylAp- 5-'i odo- phenyl] am detd

Qui noxal i ne-5-sul fonic acid SO-Cl
[ 2- (pi peri di nesqzcéar bonyl )-5- 91 2 N
trifluoromet by phenyl]-an de; I noxal i ne-5-s Ifbon/c'
aC|d[2(Rm yi)-5- 92 Roos—_ | /j
trifluoromet A<p ;

acid [ 5-brono-2- #6,
di hydr o- 5H benzo[ /][ 1, 4] oxa2epi

am de; Qui n aI'F{)ne 5-sul fonic a I drt R
[2-(6, 8 2, 3-di_hyd >N 94 XN
benRgf-H] [ 1 4] ox,azzepl neR«cqr bany! ) R8- i odo- ph¥ayty - gri d R?
e; and Z NH Zn NH glyoxal NH
=g4= —_ 0=S=0 . 0=8=0
0=8=0 acetic acid NH N
N = 2 3
Rbo-s—/ ) R L R | \j
. \N/ NN NH2 N N/
A6 A7 0

Referring to Scheme A, commercially available aminbnaphthoic acid A1
5 s reacted with triphosgene and Hunig’s base to produce the benzofused
isatoic anhydride species of the genus A2. Various isatoic anhydrides A2 are
available commercially. An amine is acylated with the isatoic anhydride A2 to
produce a benzamide A5. Benzamide A5 may also be obtained from
commercially available anthranilic acid A3 through peptide coupling.
10 Benzamide A5 may additionally be obtained from commercially available
nitrobenzoic acid A4 through peptide coupling followed by reduction of the nitro
group. In one synthetic pathway, benzamide A5 is sulfonylated with

quinoxaline sulfonyl chloride D1 to produce quinoxaline sulfonamide
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Qui noxal i ne-5-sul fonic acid
[2-(6, 8-difluoro-2, 3-di hydro-5H 95

whenwsojdspd 1, 4] oxazepi ne- 4- car bonyl ) -5-tri f| uor BOEEURY004/M5153
henyl ] - am de. The features and advantages of the
i nventio e apparent to ,one of ordinary skill_ .n the
PooeyEda lon It Rrocoand sy SLERE PRtAERUAEoT A GHRarS
d GI%{{L}%&!%H’# {HRtduMdnyREIb8HE W Brodtcaidredthiadigzole compounds
clains, one of ordinary skill in the art will be able
t A6mekis fitadisteistfotimued by radughion ofdhe hanzoliiadiggole to extrude

- PR eShoB e olBRYERe ARtBinecAT RnE SENAREWif Rl oxal to
5 %M@Whoﬁéﬁhfe%”u}fbﬁﬁﬂnw 8&MPBYALS (1§S VoheredRTot R® (9 A primary

be produced by a nunber of reaction schenmes. n i
Sohseeonlary aniiner Aydiexyi theyreant he proteeteg vgth egramon protecting

PogitSr 1Bke shat el B plinaBhy’ bty Briids,dfigrd B4 pRlemployed
I BERRICHY. tiRahe ©BEE ¥f RyEIXYOtHEIS cahta@mployed TBS, TES or

advant ageously produced by one schene as conpared to )
t henztl h&f cottiseve Preoursor stibgtityent mayzpe emplpyerin e sgaction

10 Aéte%s\én% l%té‘r‘]trﬁ_r\s%rﬁied in% the ddsirdd &bstituent. For example, where

A6 is produced with R? as nitro, the nitro may be reduced to the amine, and the

amine may be, for example, alkylated, acylated, diazotized, etc.
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Al A2 SOC 0-3r RLRa RO0-4~ 1IN JL R2 n-4- T NH
Zn gl yoxal O=S=0 O=S=0 acetic acid R NH A6 A7
woredosntdspg to Schenme A, conmercial ly avai | abl ePCT/US2004/025153
,am nonaphthoic acid Al is reacted with tri phosgene and
Hni g's base to produce the %ﬁnzof sed isatoic
anhydri de species of the géc‘ Various isatoic
anhydrides A2 are available comercially. An amne is
acylated with the isatoic %EJQ dride A2 to produce a
benzam de A5. Benzam de A5 § al so be obtaijjed from
comercially avail abl e an Nlic acid rough
peptide couplinge BenR&y ,ﬁ?ay Rigdig t i ghal |y be
obt ai ngg f noh'r Commerci al | y vaNl abl e nitTobéftzoic acid

A4 t hr oldh ﬂe coupl rmg—Tor ™ by r @RRHA on of
t he nltro group A oneryor eoOR p way, b zami de A5
i s sulfonyl aBed with quienoRas Hoeasul f opyl, rige D1

to produce qui noxal i naorstad:tihgg@npdeconpound \ NN a
second synthetic pathway, benzam de A5 is first
sul fonyl ated wi tth the sul fonyl chloride to produce

benzpt hi adi .azgl gl conpounds A6. This first step is
fol | owed % ucPfon of ghexenzot hi adi azole to
ext rude sul® \gsulting i W phenyl ene @iam ne A7,

which is cond
sul fon@s de ¢
or secondar

leg)nvvl th gl ypxal to prodsteadd noxal i ne
ds (1)—Whrere RABr RTs™a priAfary
=Br hydroxy, they can be protected

wi th comoR’oprat edt.i Bg :
N l glyoxal
Zn
acetic acid
O 0
= OH R! R? B -Ri
Reo.4— _ N R34 )
NH H Z N 2
0= é- o glyoxal A
B4 9T —» C3 > (l) 0=8=0
2~ ~NH, N
RPos | Rb = | \j
N 0-3
NH5 NS N/

Referring to Scheme B, aniline B1 is sulfonylated to sulfonamide B2. In
5  the case that R” is ester or cyano, the ester or cyano is hydrolyzed to the |
carboxylic acid B3. In a first route, acid B3 undergoes peptide cou'pling under
standard conditions with an amine to produce benzothiadiazole compounds
A6. This coupling is followed by reduction of the benzothiadiazole to extrude
sulfur resulting in phenylene diamine A7, which is coﬁdensed with a two carbon
10  synthon to produce quinoxaline sulfonamide compounds (1). In a second route,
acid B3 is reduced to extrude sulfur resulting in phenylene diamine B4, which is
condensed with a two-carbon synthon to produce quinoxaline sulfonamide C3.
Sulfonamide C3 undergoes peptide couple coupling under standard conditions

to produce quinoxaline sulfonamide compounds (1). Where R%or R’ is a
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groups. n the case of the primary or secondary am ne,
there can be enployed Boc or Cbz. n the case of
whyasoxesds t here can be enpl oyed TBS, TES or bePyiS200/025153
course, a precursor substituent may be enployed in the
reaction steps and |ater t ansforrre&ig nto the desired

bRy QFSacondary @%mepcprehy XY dt G Pe PEeisgirbwithicemaen
Etﬁofécttlﬁg gr{aTgﬁs Iﬁfh%é%%éé%% gﬁ'iHﬁ?g gsggﬁdé‘g‘yﬁrneaﬂ%re can be

ragloyed e cat(&bﬁc hretne c&sﬁ@f(tlydmxyo thler‘e d2hn IBe @nipldyddHTBS,
T IR Y AT
5 GbYONEH sePsAiRf hferardrididindY thidihk &esiftd Siksttbént. For example,
where B4 is produced with R? as nitro, the nitro may be reduced to the amine
and the amine may be, for example, alkylated, acylated, diazotized, etc. R’
may be selected from suitable protecting groups, including alkyl protectmg

groups, benzyl protecting group and silyl protecting groups.

10 Scheme C
S0O,Cl
| j Rloaw
—_— — e R
D1 c2 0=8=0
- N
b ~N
R" = CN, COOR' RPo.s | /j
whereR'isHora N

protecting group

Referring to Scheme C, aniline C1 is sulfonylated to quinoxaline C2. In
the case that R” is an ester or cyano, the ester or cyano is hydrolyzed to the
15 acid C3. Acid C3 undergoes peptide coupling under standard conditions with
an amine to produce quinoxaline sulfonamide compounds (I). Where R® or R®
is a primary or secondary amine or hydroxy, it can be protected with common
protecting groups. In the case of the primary or secondary amine, there can be
employed Boc or Cbz. In the case of hydroxy, there can be employed TBS,
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glyoxal HB4 O=S=0 C3 O=S=O (I) NH R 0-3 NH Referring
to Schenme B, aniline Bl is sulfonylated to sul fonam de

w®B20050148€ case that R' is ester or cyano, thePEBUS2004025153
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cyano is hydrolyzed to the carboxylic acid 83 n a

first route, acid B3 under oes e tid ng, under
SRl G GoUr P Fook st RER A i i oMBIGYELTh the
l ample,
FerFRTLHeEs 2Ed f?%ﬁgt‘?%hd“ﬁh°eﬁ'§o‘?ﬁ“§8’f§£z%ﬁé@é For examp
evitere B4 smrbduceewht%@s hitrop Henpitrermay ibeniedeced to the amine
which is condensed with a t arbon s
edle EaPBRADENT ST BRI (1320tpeq eto. R
HAPE. %@&é%df iEbié pro@etifearaupseiridudifg Syl protecting
ing 1n eny ene di am ne which i1's condensed
Vgrbltnpsa tie\m\Zyb;a'otm:rlmgmmhprandcﬁlwpr@imtlr@wrﬁunm i ne
sul fonam de C3. Sul fonanm de C3 undergoes peptide
coupl e coupling under standard conditions to produce
qui noxal i ne sul fonani de cogppeme@D(!). Were Ror Riis
aprimary or secondary am ne or hydroxy, it can be
protected with common protecting groups. n the case of
the prinmary or secondary amine, there can be enpl oyed
Boc or Cbz. n the case of hydroxy, there can be -
enpl oyed 6&8 TES or benzyl. off coursej a precursof” NEf
substi t uent eoxrrpl oyed |n trme r@péthgg st eps d N
| at e btran\s orneﬂ_rﬁ,o substituengy, Hor
exanpl%, U “?’354 is prod’d’c L{H Ras nitro, ©he~?

nitro may be uced to the am ne and the am ne may
be, for exanple, alkylated, acylated, diazotized, etc.

"R may be selecte from swtable protecting groups,

i ncl udi ng al kyl gting groups, benzyl protectiRg,c

group and silyl roh% ¢ing groups. Schenme C SO d R N

R' 0-4 | ﬁ 1. KOH, MeOH, reflux 16 h_ . = \j
1

R0 2Ol HCOOHH,0/CH,Cl,  Roes gl
0*C, 5min N
D1

Referring to Scheme D, phenylene diamine is condensed with glyoxal to
produce hydroxy quinoxaline. This is followed by acylation with
thionocarbamoyl! chloride producing a thionocarbamate. The thionocarbamate
is isomerized by heating to a thiocarbamate, where good yields are obtained
with heating to 240 C for about 45 minutes. Finally, the thiocarbamate is
saponified to the corresponding thiol and immediately thereafter oxidized to the
sulfonylchloride.

The compounds of the present invention are CCK2 modulators and, as
disclosed herein, many are demonstrated CCK2 antagonists. As such, the
compounds are useful in the treatment of CCK2 mediated disease states.
Particularly, the compounds may be used in the treatment or prevention gf
pancreatic adenocarcinoma, pain, eating disorders, gastro-esophageal reflux

disease, gastroduodenal ulcers, reflux esophagitis, anxiety, colon cancer,
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C2. n the case that R' is an ester or cyano, the ester
or cyano is hydroI%zed to the ac

Aci,d 3
RRPSiEgHey spRpGraal Bura@rsngaaméwm%ﬁ%rr s 5aPhagR antral G
NsiuRuay By pb Qe kel BRAZMBeR ISR Rome: |
arartieularly g GK@antagonissnareengw ot éevaldpmenhfar dhentreatment or

e Susioan, SRR bSG Yo CBE by SReBBEPTagsal fflux
L&geéﬁ%? %a%fro@éf&ﬁéﬁ%)f ulddi§ rr%flﬁﬁ'és@ﬁhﬁg‘iﬂé Q%(r%&'et}fB&)IEﬁ%a%er
enzyl, S

f™"course precursor substituent fay be
thyﬂcbrsnpammeammmons andgsstindumarser transf or ned

to the d d
o oducb SRtiPReA T e GOTRNRof S ST uoReRhReT 1 o°
t%“tﬁmff\@t@%d%j}gy@%r BtiterRYolRBs, i T\@Fudﬁf%iﬁﬂja%nous intramuscular,

ate ate di azoti zed, etc
satrapemdnéabsubuutaaboes preotaéandﬁgplgaba@@]nmrﬂﬂmru iaRg inhalation.

oA AL BB b O SEhOG A QBo Al o
KSevid¥aGhithé fdrhiisf@bRets of chpsulbSePaskh&idus solution or
suspension. Tablets for oral use may include the active ingredient mixed with
pharmaceutically acceptable excipients such as inert diluents, disintegrating
agents, binding agents, lubricating agents, sweetening agents, flavoring
agents, coloring agents and preservatives. Suitable inert diluents include
sodium and calcium carbonate, sodium and calcium phosphate and lactose.
Cornstarch and alginic acid are suitable disintegrating agents. Binding agents

may include starch and gelatin. The lubricating agent, if present, will generally

' be magnesium stearate, stearic acid or talc. If desired, the tablets may be

coated with a material such as glyceryl monostearate or glyceryl distearate, to
delay absorption in the gastrointestinal tract. Capsules for oral use include
hard gelatin capsules in which the active ingredient is mixed with a solid diluent
and soft gelatin capsules wherein the active ingredient is mixed with water or
an oil such as peanut oil, liquid paraffin or olive oil. For intramuscular,
intraperitoneal, subcutaneous and intravenous use, the compounds of the
invention will generally be provided in sterile aqueous solutions or suspensions,
buffered to an appropriate pH and isotonicity. Suitable aqueous vehicles
include Ringer's solution and isotonic sodium chloride. Aqueous suspensions
according to the invention may include suspending agents such as cellulose
derivatives, sodium alginate, polyvinyl-pyrrolidone and gum tragacanth, and a
wetting agent such as lecithin. Suitable preservatives for aqueous

suspensions include ethyl and n- propyl p-hydroxybenzoate.
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0 *C, mn Referring to Schene D, phenylene diamne is
condensed with glyoxal to produce hydroxy quinoxaline.

wabkios/oia94¢ ol | owed by acyl ati on with thi onocar beemyk2004/025153
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chloride producing a thionocarbamate. The

O HoSah 37 LR bB G Y IEbisafnt fuBntion mav be
%hﬁﬂleﬁ WePfioARAHELHBRIST THE SSeciffd Ba$dge leivBErequired for

i ocarbamate 1s saponified to the correspondi ng thiol
paﬂmdaapailgnttm&ldéaeﬂ@loncﬁ(ndmb@d of faqters, including severity of

ﬁ%fgﬁﬁﬁﬁﬁhg}%@ﬁ@@megﬁ:ﬁ F@g %Hg{mlgﬂggﬂs gﬁog@% weight of the
fbﬂart.%hfl Irrr@éwerar PodRvenst |éairﬂi@|;ﬁ@fe?tlﬁﬁttﬁ@ dalIyﬁUSse mhether

such, the conpounds are useful in the treatnen
cokznistetiedtasda @ir@é@d@s%paawm@@m tpges)awill pe Iﬂﬁ@e range 0.01to

mgﬁgfp‘zegﬁ%& %gggﬁllibPﬁéﬁy % §Bb 'Fﬁggg%a? d&!ogﬁ@es?ﬂsually

Grsvh MO- O SXUTNRERREr daf |Ebkprd$§aﬁ§§ dosagé ped umﬂ dodl weight, a
ul cers, reflux esophagitis, anxiety

dmc@lrdcpﬁ@ownldomemcée iabhehelveen Mﬁ%mg&&@w 45 mg/kg,

rs eS| ;

AP ERL0 L O EFRRUP NS T AEME G ik sspecialy petyeen 015
&MQ[I’(@%ZB&thl@UI ar | y CCK2. ant agoni st s are now in
devel opnent for the treatnent or prevention of
pancreati ¢ adenocarci noma, pain, gastro-esophageal
reflux di sease, gast roduoqgmMpll_lEcgar s, reflux
esophagitis, anxiety, colon cancer, peptic Ulcers,
pancr datdrdet tonbustratedng aatemrtlont thecfollowingi exaanplies iapairgiuded.
that the conpounds of the inventi n be !
SHinse SianEesisp feﬂtal!mlb ep'avgmca} af Ney afe.anly, mepRldo yggest a

%ﬂﬁ)\(jeén\gi’réo ctlélﬂ rf Ollé‘ﬁ ThB’sé%RméUtn‘Pﬂfélbrt ‘may find other

cuta topi cal adm ni stration, and
i mbﬁiombl cﬁrpraé’mng)trm lnaelmlcm svhigh iape obviegs do i ndiowever,

dhopaBianedsrrepemradose whiBingsaaaaeT duF iiEgsos: "
suspensi on. Tablets for oral use may include the

active ingredient m xed W|th phar maceutl cal"
acceptable exxrpisicehfas RygparaiyeiRevearseq HPLC

i n rating.agents, b| nd| ng agents, Iubrlcating
G@ r@ﬂﬁ%@ i ng agents, flavoring agents, coloring
{mhﬁq apRILPRRRIOBSIA, SumST5Kk80 emi nert di | uents
inc e
Flow rate: 10 mL/min
Detection: A =220 & 254 nm
Gradient (acetonitrile/water, 0.05% trifluoroacetic acid)
1) 0.0 min 20% acetonitrile/80% water

2) 20.0 min 99% acetonitrile/1% water

Protocol for HPLC (Reversed-Phase)
Hewlett Packard Series 1100 : N
Column: Agilent ZORBAX® C8, 5 pm, 4.6x150 mm

Flow rate: 1 mL/min
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sodi um and cal ci um carbonate, sodium and cal ci um
phosphate and | actose. Cornstarch and alginic acid are

w@iosadses di si ntegrati ng agents. Bi ndi ng agent BCTrH$2004/025153
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i nclude starch and gelatin. The lubricating agent, if

g@?%%gbn zqé bzge&ﬁ@r‘w be magnesium stearate, stearic

rred, the tablets nay be coated

vw;tehjuentr@t:efdrmhleawgtera@ 05P/ytrmuy>toammc¢@)r ate or
al yce(rjé/ distearate, to dela absor ption in the

Atrabt i nal 1%ragatonittle/@9% waf®r oral use incl ude
cap ctive ingredient
ir]@ m x%gq{vhlr{]h géu( %Céé%'m%@h% ?es'fgft gelatin
capsul es wherein the active ingredient is mxed with

water or an oil such as peanut oi/l u raffin ar
ol i ve ¥iPBs speetra Ntara ebsainp@rn amt\%%tﬁ%t eﬁ%OaMSD using

O R0 r P ST YRS HRBivgof SRR e b ithoated

ag ueouNl\/B@bpéctoan webs obtaipehen @ither BBrukeemodel BRX400 (400

a pri_ate pH and tonicit
@E\Zépw %@Wkg@epecw qrow%a@fméggﬂﬁt & H DR fata
chdig/ ide héﬂi&%i’é‘ﬁ t%H@B?rF&b\QHSﬂe?cPSPfh@ t@zﬂ*aﬁ%tﬁﬂ&lane reference
inventron may I n suspendi ng agents suc
c(emtmupm@ deuplumjmorﬁantsbmtdumale@ratmré '
pol yvi nyl pyrrol i done and gum tragacanth, and a wetting
agent such as lecithin. Suitable preservatives for
ﬁg\ Byspensions include ethyl and n- propyl
roxybenzoate. Effecti ve doses of the conpounds of
the prese t iOnventl on may be ascertai ned by

conve R The specific dosage |evel
req art| cular patient will depend on a
ngpoee= 0t f am gpcl udi ng severity of the condition

belngtreae he route of adm nistration and the

wei ght of th patlent n general, however, it is

anti ci p t the daily dose (vvhet her adrri ni stered

as a si be or as divided doses) wll be in the
range O t 1000 g per day, nore usuaIIy froml to

5 M

Q@g—l?ggresg A(Eygﬁﬂﬁfro | é!th}/f] 105 g % gt‘ﬂfonylamlno)

t yemxaahideose wi ||l be expect ed to be between 0. 0001
/ : ean bet rltg 1@%8 @(d%7
W%&Exy@%%ﬁ% (2 13 6 g, 14.6 mmol) finely ground K»COs (4.0 g, 29 mmol),
and DMF (50 mL) was stirred at 23 °C for 1 h. Solid diethylthiocarbamoyl

chloride (2.43 g, 16.1 mmol) was then added in a single portion. The resulting

mixture was stirred for 2 h, then was diluted with H,O (150 mL) and extracted
with diethyl ether (2x100 mL). The combined ethereal extracts were washed
with H20 (100 mL) and brine (100 mL), then dried and concentrated to a
viscous orange oil, which was used without purification in the subsequent step
(3.63 g, 95%). MS (ESI): Calculated for C13H45N30S, 261.1; found, m/z 262
M+H]". "H NMR (500 MHz, CDCls): 8.85-8.65 (m, 2H), 7.96 (dd, J = 8.5, 1.1
Hz, 1H), 7.71 (t, J=7.9 Hz, 1H), 7.46 (dd, J = 7.6, 1.18 Hz, 1H), 3.87 (q, J =
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n order to illustrate the invention, the follow ng
exanpl es are included. These exanples do not limt the

WO poosftdses. They are only neant to suggest a nmeCTios2004/025153

]P_ragti;:iqng thehi gven]tci on. Those skilled in the art may

i nd ot her net

2 FaDdb i T84t et | MAerDr |- Bbsbotel FgasHar b2ldbba 71

Whi

B gB0at o MBI E28 848 héégﬁmpﬁé B PR T SRR

Gal7\om28 YNV ZFag k1 ZXS; 48.2545, 135K 30 5m FI ow rate: 10

rrL/mn Detectlon I . 220,& 254 mGr di

B claiedimylt EDaR d : %atacgc?tguyltril?carbamlc

%ggd[ @qncﬂ{lr?&(%lﬁﬂ S}PQ%%F '((L?:gt%g?oq"ﬁ#rﬁél) Was&%a@e&%‘ 298%C for 1 h.

(Arm?«@etamg%%%\;s(m)onmm ehnonﬁlatogmmeSe(QDde 5006 EtOAghexanes),
ilen

m%wﬂwgét pelei lovw oiL Oz%%m%%fﬁ%?%gweﬁé? tiat@aTor *

gf‘ gga/ Yebehd %35% g Ny *udwam '(50@%—4% 9dDC|3) 8.93

acetonitri ter :
eyam 8er| dH)YB\8Tt (@ SVt S Hp,eml)r 8. We(d;i obt 8ihdd2 biz, 4Hi), 8.13

(el 527 S e B VAP UL P BRI 81 EPL 20, 3.4 o

| r bt d th Br uk
AL b e 2 o
@etmmmmﬂlae 5-Finéorfyb chieridef A h@uuwmoﬂdteéhydtﬂlmerbgmlc acid S-

chem hi ft

Catmeadbyeh B8 a0 bR g, R e

%F@%?QF 1!)8 H"%vas' Héta%@d at FestHuk. foEMMPLﬁwds&)lBhoﬁu&"scmmwed to
iC rophenyl ) -ethyl ] -2-(quinoxal i ne-5-su

aopl En236L; and then AcOH (7 mL) was added. The mixture was dlluted with

H,O (100 mL) and extracted with EtOAc (2x100 mL). The combined extracts

were washed with H.O (100 mL) and brine (100 mL), then dried and

concentrated to a tan solid (1.90 g). A portion of this thiol (0.22 g, 1.4 mmol)

was combined with DCM (50 mL), formic acid (25 mL), and H20 (25 mL), and

the resulting biphasic mixture was cooled to 0 °C. Chlorine gas was bubbled

through this mixture with rapid stirring for 5 min. The mixture was transferred
to a separatory funnel, and the organic phase was collected. The aqueous
phase was extracted with DCM (50 mL), and the combined organic phases
were washed with 1 M NaOH (50 mL) and brine (50 mL), then dried. The
solution was concentrated to afford the titled compound as a light yellow
crystalline solid (0.28 g, 86%). "H NMR (500 MHz, CDCl3): 9.17 (d, J = 1.8 Hz,
1H), 9.07 (d, J = 1.8 Hz, 1H), 8.60 (dd, J = 7.5, 1.4 Hz, 1H), 8.53 (dd, J = 8.4,
1.4 Hz, 1H), 7.96 (dd, J = 8.6, 0.8 Hz, 1H). '*C NMR (125 MHz, CDCls): 146.9,
146.8, 143.7, 140.4, 139.0, 138.4, 132.4, 128.8.

D. 4-Bromo-2-nitrobenzoic acid. A mixture of 4-bromo-2-nitrotoluene (5.0 g,
23 mmol), KMnOs (1 g, 70 mmol), and H20 (250 mL) was heated at reflux

overnight in a 1 L round-bottom flask fitted with a reflux condenser. The brown
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benzam de. A Diethylthiocarbamc acid
O qui noxal i n-5-yl ester. A mxture of 5-

whasoxesgui noxal i ne (2.13 g, 14.6 mol ), fi nel BCHUMING025153

10

15

20

25

30

K2C 3 (4.0 g, 29 mmol), and DMF (50 ni) was stlrred at
23 Cfor 1 h. Solid diet hyI t hi ocar bamoyl ch| ori
(suspended MnQ: wasIrPmaed idyditraliRibinrong aszi?%q)fedlatomaceous

?q%é’fh.\?\ﬁlge H] o1 agielko(} N\%ﬁwééw&b}-l\éﬁ) 'IZ'Lé dtSés‘? flape[te gvaﬁ acidified to

Hig LWt EbsEerirxd@@iCTiand Jﬂ@mnhﬁowtdw(axeao mL). The
extracts were washed with s{d‘\)and brine (100, nlL),

tdvanbided @dgamid laysie swere ain@d Mg i2EAANCENHRERD B yacuo to

Hepop e S balehie Y e o, SRNCHIS, (B PaPUERER i,
g@@@rméogme dedeGﬂ/z[Mﬂ -H]H MM/(FSQtDva-Iz CEOD): 8.07

Ad7¥ (1.9 HZ 1H’) 51)8@ ddlleb 872 4169 {’Gd“") 7—65 (g, Jfél_% Hg 1H).
I_q\/let ' i —i— —Z z ng sﬁltn(e‘aj sdutpr{ ﬁkrﬂ?%rﬂ)o-z

(25 5 ambB6n LSO #1L) 2t 1,8-
CAVMASe M ERS A 010 T i 1

1C185abla'cﬂl>[<5t4w9]ltﬂfeégaﬁﬁﬁﬁpgl-ﬁd1 10 Osm&uﬁ&r@mql) @"We%i by

e

B4 F Ty s FRE Cadoninbhy M ikrBq S hin at

-IE-dtp ggmg%ﬂ g;l@nea\nto wslrmWasroohr kerrqieTJIQMQiaeld Wadstimed 0vernight.

roy

?E% mixjgre wsﬁ)poup&ql P !Hzgha'ﬁ@ e with B%@E?@x) the

(c%mgmgﬂiffrggﬁgéx%gs wer %&@%ﬁ k 8({'%?%rléd (I@gg@é) and

(ctdwc?eﬂ\g{latéd i, v%cugl.—lg‘[hsdr@acl)dtaa wai (puidfied by fins, cthmazqgraphy

g?h'@ga'(uﬁ/Eggg@_so a_fior'gghgg}yl g‘zb’rggb@ 2-@31'&(3)19(%%5&3 §§|)%|_Batlja yellow
é@ﬁ@éﬁ%p%@% u"I'EOJ‘¥J)IuﬁB||1 of tﬁiaﬁmtrﬁbéﬁiz@étbqe 54 g, 13 5. mronol) in

ocar pam Cc acli gul noxal I n - est er
1 B GIDAN (3KOH) B - Gamg e TR s e PaREIHAO (15 0,

(20T 5 B T i g B P Y hers
a@@?@evé@tﬁaf@d’%ﬂia@:u%énd*tﬁéﬁ@du& {vas aRitlcHe tﬁét)/ve@ndsatd aq.
extracted wth Et OAc (2x100 nlL). The conbi ned extracts

et O2sdredi DRI h Thedayarsovene)sepaatedi aad theearequs fayenwas
d{ulrt%%r %Qg*acted with DCM (2x). The combined organic layers were dried

(MgS0Q,) and concentrated in vacuo to provide the pure aminobenzoate as a
white solid (2.89 g, 93%). 'H NMR (400 MHz, CDCls): 7.70 (d, J = 8.6 Hz, 1H),
6.84 (d, J = 1.9 Hz, 1H), 6.75 (dd, J = 8.6, 1.9 Hz, 1H), 5.78 (br s, 2H), 3.86 (s,
3H).

F. 4-Bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid methyl ester. A

solution of quinoxaline-5-sulfonyl chloride (0.50 g, 2.2 mmol), methyl 2-amino-
4-bromobenzoate (0.50 g, 2.2 mmol), pyridine (0.87 mL, 11 mmol), and DCM
(15 mL) was maintained at 23 °C for 16 h. The reaction mixture was diluted
with EtOAc (50 mL) and washed with satd. ag. NaHCO3 (50 mL), then dried

and concentrated. The residue was purified by flash chromatography (5 to
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concentrated to a tan solid ( .90 g). A portion of
this thiol (0.22 g .4 mmol) was conbi ned with DCM (50

workgos/ofigperi ¢ acid (25 nL), and H O (25 nlL), anpCT/082004/025153
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ﬁﬂ@i—ﬁHgégé 181@ rﬁmolﬁﬂ HLO és?ﬁnf} wéls'ﬂa?dcfed 28 s8lutibn of 4-

rono- n|t 'obenzoi ¢ acid. A mi'xture of
Sromumd-Quindkaliteobseifonylagiinebenasic)acikmethyl esierd9.73 9, 1.7

TR b 0570 Ao b il G o gEReatr 16
Cﬂ'i@ﬁf')&@!‘e wa8 %ohb@ﬁ@ét@ﬂﬁ@@ﬁ@luhﬂé%f\@mu emavaen iyas adjusted to
filtration throu pad of diatonmaceous earth. The

fiH Gewitle 40 HR@ls m@ultwgt pregipdaterwas salieeted iy filtation,

dovaiid e g 2B bt $oi8 8 %@é S|EGHculated for
|©}%ﬂ1€?ﬁé\@g§gﬂ095@aﬁlﬁwcﬂm@m mm{] j H\MMED(BO@ MHay CDCs):

cwddbas,eﬂ-l}@rVC(d-lJB?Nd Hea 1) o B Gl = W F PR AR BB (0, J =
7§g-| 5443 9@25@4%% 1'%%706/%’64 8 3@ Hy, ?nm J=16

1y ‘IIE Mﬂhl&d L= 818 He; 4H9)r22@0k¢éd,z,d)at895 T.6 He,stH ). r ed
sol ut| on of Ibrorm 2- nllt,robenzglc a 3.8

he-Mathylseroppne-2ssulfinic a6id 2.4+ :vgo benz I?deneamlde A
1

P S PP S e

fl@t&t@hegﬂiflﬁamtdﬁ ©.4Rg, 319 mneal), L"Blmpaswdﬁred anhydrmls Gas04 (1.2 g,

allowed to warmto Sjoomterrperatu

TSR I DRR (8 R WG RO he S esciip Mo was
iér@& L&tk WMd findrt 9&% v(/gsxhlasﬂQE Z\%@CWdTﬁé ARRHLE was

racts vverevva 2X dried (MgSO ), and
concentrated in vacuo to give the crude N-sulfinyl imine as white solid.

Purification by flash chromatography (EtOAc/hexanes) provided 0.97 g (90%)
of the N-sulfinyl imine as a white solid. 'H NMR (400 MHz, CDCls): 8.98 (s,
1H), 8.01 (d, J = 8.5 Hz, 1H), 7.48 (d, J = 2.1 Hz, 1H), 7.35-7.32 (m, 1H), 1.27

(s, 9H).

I. S-(S)-2-Methyl-propane-2-sulfinic acid 1-(R)-[1-(2.4-dichloro-phenyl)-ethyl]-

amide. To a stirred solution of the above N-sulfinyl imine (0.97 g, 3.5 mmol) in

DCM (20 mL) at -50 °C was added a solution of methyl magnesium bromide
(3.0 M in diethyl ether, 2.3 mL, 6.9 mmol). The reaction mixture was stirred at

-50 °C for 1 h then allowed to warm slowly to room temperature overnight. The
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concentrated in vacuo. The residue was purified by

flash chromat ography (hexanes/EtOQAc) to afford nethyl
wa2m50n89@- ni t robenzoate as a pal e yel | ow sol i BCT/BSHR4/025153
g, 90% . To a solution of the nitrobenzoate (3.52 g,
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(74@@-7%-&(mCDBI) 7.267. 2% (rod 1H), 5;0$ (GCIHi 6—5%4@%21, A(Hj) 3339 (d, J
S‘35H7'Z i by §§<3344§%d7+r’z 3y P @ &y 1. S5 78 (br
45

22(SichdP -&th§leniing éFBdMBﬂU%ﬂZ% %\ aﬂﬂéﬂi solution of

Sof ution of qui hoxal I ne- 5-
dhé @biode s(mflrﬁmnlge (26% davol .02 grBtdlymnzolxin Ad- methanol/DCM (11

‘b8 pora fapeiateave aqded 2 kit g S Eos S ARG n
}rﬁ §heAﬁ8ﬁ1§é\v&al mﬁﬂtélé epr\é@ﬁ)ltdtédlémmé/m droEhiGhde (Wl visible.
washed aq. NaHCO (50 ), then

d‘r'heedaamhldncmmwetvvﬁ @u)werht@ stsdotdd alroopuiamparatysg. The

T e N e
(r’éﬁ‘é[lnéé“ & ﬂ*ien%gé zéérrcl)lge Hyal"d\dzlﬂbrﬁje was fally [f)l@d!i'[ﬂtatéﬂ by the

. CDCl
(atjditlon-of diety! eihan)(10snloy 'Elap Hj:lzsaltrvqszcolmw}_%y gqc’uon

g_fﬂﬁ'étl%‘l s rﬁéd \y‘il.h E‘F@éhﬂk@helra)aﬁa_}fr%gj i dfgcﬁg% gé\fé fitfe Blhlte
;&gstblé) 72“2 r‘ﬁ@ 9.@% :76% 8e THNNMR (Z(O@M(lzloCDgDB) .62 (d, J=22

AHar b 725}_% éfﬂJlJnoﬁeﬂ Hﬁe“d ,s7u6%ﬂ§/|ém&16)%@d%ﬂé4 )adiQg (daJ/ = 6.8
V\ﬁlu%}agn of LiOHH (0.36 g, 8.6 nmol) in HO (5 mM )
& ed to a solution of Abrono-

2K ( @R-ABRInhei-B=Qu dinhydraphenyibetizdl-2-(@dndxalineh§

ooy aminpy Danzaie. B SIS 91 EnTBb AupRXEne5-
%@fo%&?aﬁﬁé&ﬁ%%@ééi@%@ﬂ% .95 HiRoNfin 8 rikturd ™ THFE(0.08
mL) and DMF (0.40 mL) at room temperature was added pyridine (0.012 mL,
0.15 mmol) followed by O-(7-azabenzotriazol-1-yl)-N,N,N,N"
tetramethyluronium hexafluorophosphate (HATU) (0.038 g, 0.12 mmol). The
reaction mixture was agitated for 1 h on a shaker. (R)-1-(2,4-Dichlorophenyl)-
ethylamine hydrochloride (0.038 g, 0.10 mmol) and N, N-diisopropylethylamine
(Hiinig's base) (0.017 mL, 0.10 mmol) were added. The reaction mixture was
agitated for 1 h. TFA (0.050 mL) was added to quench the reaction. The
mixture was diluted with DMF (1 mL), and the product amide was obtained by
purification of the resulting mixture by preparative reverse-phase

chromatography. The title amide was obtained as a solid (24 mg, 83%). MS
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pH S5 with 1 MHCI. The resulting precipitate was
collected by filtration, providing the acid as a white

w@odosa1489% 68 g, 96% . MS (ESI) cal cul ated for ECHUBOB/@5153

s 4070 found, mz 408 [MH . H NVR (500 MHz, CDCl

((laSI 3 massgrcalgulaligcﬂ.sor (%z éy(i?(fglz JlO-Qé %Z% m_l_lgg‘(burgj %7/579/581
0 31

g@LH]J FFte sgﬁha?s%,}lﬁi} xE: 103470, H*Nm%bk(%oo T4HZ CDCla):

(1dcd32 (s, :H-B 885,(@ b= 1. 8Hiz, 1-lH 876(d J—1 .8 Hz, 1H), 855(dd J=

T4 A S B ORI LA LR B e i, 1), 707
zgé ‘?il_cshhof Qwu’ﬁﬁfj?wgﬂew— .?57 HS ‘FrH§ 7”3917)1)5(m 3H) 7.09 (dd,

ert butanes I nam
powet, €d8 &tz yi i) o S6CLEA) § = &5gj-lz 71|'$) ﬁrﬁﬂﬁaﬂw(ﬂmwxs 52(d, J =
(l)) éitlrred overni ght. The reaction m xture was
f7| H??v H)- and the filter cake was washed with DCM The
%\as concentrated in vacuo to give the crude
/ suI inyl imne as white solid. Purification by flash

%

chr omat qgr ag

hy (Et OAc/ hexanes) provided 0.97 g (90%
of | imne as a white solid. HNI\/R(4OO
?}:(s 1H), 8.01 (d, J = 8.5 Hz, 1H
T q2 1H) 7.35-7.32 (m 1H) 27(s
9H). . S—&S 2 Met hyI propane- 2-sul finic aci d

1- (RHL- (2,4 d| chl oro- phenvn-ethyll am de. To a stirred"
sol uti @e above /-sulfinyl imne (0.97 g, 3.5

o
=

nmol ) W 20 nL) at -50 C was added a sol ution of
met hyl mhgne&si um bromide (3.0 Min diethyl ether, 2.3

@ﬁ) 46Bﬁorﬁ'89k—£1 -(2 &l t%r%hmg!?m s?ll\%l ﬁﬂo&tahﬁé-%ds@fony@?mno)

al'l owe to room
tleyandtier e overni ght. Thereacti on was quenched by the
addi tion of satd. .ag. NH Cl, and the m xture was ;
:nto H O and extracted with DCM (3x). The

cRMRI_ 8D _RIARNbFodaRLes §u}fﬁfc?aé16i2€‘4id(fl‘d%r§@ﬁz 8€neamide. A

cuo. uritircation

chuspeusiopraf 4-icmbenssidas): Ox6Uoded Mol (B)-éert-
CRTBO S8R o3RRG g Pl 08 1 2
19'_"‘)7 g'FPimoF) v?&s §t1r?é?d (rf"IDCN) 8151L()bvggﬂ latJ Fh@r&ac?ér;@mb@xe was
a‘H{)ared Zanc{ the fsﬂtgr cake was washed with DCM. The filtrate was
%(Eggrg;egirﬁerde/? %u&{tﬁ?ﬂ%h\?eg%e) SrEHEW BTG TAL 36N AELESs yellow oil.
Purification by flash chromatography (EtOAc/hexanes) provided 0.81 g (84%)
of the N-sulfinyl imine as a pale yellow viscous oil. 'H NMR (400 MHz, CDCly):
8.83 (s, 1H), 8.05-7.99 (m, 1H), 7.01-6.96 (m, 1H), 6.94-6.87 (m, 1H), 1.27 (s,
9H).
B. S-(S)-2-Methylpropane-2-sulfinic acid 1-(R)-[1~(2 4-diflucrophenyl)-ethyl]-

amide, To a stirred solution of S-(S)-2-methylpropane-2-sulfinic acid 2,4-

difluorobenzylideneamide (0.77 g, 3.1 mmol) in DCM (20 mL) at -50 °C, was
added a solution of methyl magnesium bromide (3.0 M in diethyl ether, 2.1 mL,

6.3 mmol). The reaction mixture was stirred at -50 °C for 1 h then allowed to ’
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t he above sulfinamde (76%de, .02 g, 3.47 mol) in
7:4 methanol /DCM ( ml _) at room tenperature was added
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vi si bl e. Thereactlon m xt ure to sti
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Rix@eiced wttle@(kM (BRe Blokel comiinef omyamdwlyweest were dried (13250,)

seanoRniRtes B Yafoe TN ARG BiIAS] STHOTASE2BRY gi ve
k&%A%e@y&é%&@g'd%g(tﬂé%tl%og?@nd@@@%‘%ﬂorléﬂs%c&ﬂ@@ﬂ (0.80

%, 439!% 90%0de)7 I\M]o( digistetesmer4 'H NMRHAOO Iz, CBLI{)u7.37-7.28

o )26 B8 B %%ﬁﬂ”&%?%%m A 58545 e 1)
fg‘%é g&‘-‘/& ary Mzhofgfl B¢ g JE% 8 1$013H) aMPfs, 9H).

sul fonyl am no) benzoi'c aci d
(©. RL142, @Dﬁﬁjbmmimﬁvl)eth\dannnetmm (T®. @stifeq solution of

M-ﬁh?ﬁ@é%qunga - -qyl irgc ﬁ:q.ﬁﬂj (:(‘4??- #mg&a@ﬁ% ﬁgnyl) ethyl]l-amide

(80@E erfhzrfbtl rQG"% Jrn)ﬂéthar/lall (Y/mLY at room temperature, was
hyl uroni um uorophosphate (HATU) (0.038

gaddbdlz mitnrof ;a sakh @oimwofdﬂﬁhﬁg&lmmtbﬂmla@fﬁ%ts@ae% minutes,

rﬂraﬂeﬁﬂis%f e byaghigio vas Vinfle " HifeqctcR Mkt aE s

e?PtBrsQI?)fblei 'ﬁ%t&ﬁbﬁﬁteﬁfﬂférﬁﬁﬁe bﬂﬁ@)he(t@rdbbﬁe@bs nfixtlde was
mm were added. The reaction nixture was agitated

famcentrateTHA (aEUosOtiBpPIREMaieiied nlo refpaiited. #Rd then the amine

ey v i HeBied BUhE b ety Sopr (FTFL)

resa! |—r0| RaltWad eoIRcR By soéticH nmauolemageeqm/ah aliethyl ether, and
chronat ography. The title anm de was obtai ne

sdﬂeculn(mcwgto savile fims(wisty crysials (R4 g\@, Qﬁe@ 9% &) H

ttNogggrS 8@'7 &h"z esi@?eén r%"l&g&éH?’T_H gﬁ%ﬂ/ﬁi%%r{ ygﬂ%mide

%va)uve o'ﬁfthé amidé)) ChiraRkal AS cclumn 801D, hé)&a)nesﬂsﬂmopyﬂ alcohol,
Hz, 1H), 8.55 (dd, =
(@a mb/rEun7 H enantipper, 1R1,_|7 1871 gun ( § eryannongerH?T “1914;3 min.
7gg§72° ey 7(0145§Zhj]'-| @)erHf]\r%%*%@o 1144 ¢8508):77.66-783 (m, 1H),
7.14-7.06 (m, 2H), 4.72 (q, J = 7.0 Hz, 1H), 1.65 (d, J = 6.8 Hz, 3H).
D. (R)-4-Bromo-N-[1-(2.4-diflucrophenyl)ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide. 4-Bromo-2-(quinoxaline-5-sulfonylamino)benzoic
acid (EXAMPLE 1, Step G; 21 mg, 0.052 mmol) was coupled with (R)-1-(2,4-
difluoro-phenyl)ethylamine hydrochloride (27 mg, 0.14 mmol) according to the
general procedure described in EXAMPLE 1, Step K to provide the desired
amide (24 mg, 89%). mp = 200-200.5 °C; MS (ESI): mass calculated for
Ca3H17BrF2N403S, 546.0; m/z found, 547/549 [M+H]". HPLC (reverse phase):
Rt = 9.76 min. Anal. calcd. for Ca3H17BrF2N4O3S: C 50.47, H 3.13,N10.24, S
5.86; found: C 50.10, H 3.18, N 10.06, S 5.88. 'H NMR (500 MHz, CDCl3):
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J=8.4, .8 Hz, 1H), 6.36 (br d, J = 6.5 Hz, 1H),
5.49-5.30 (m 1H), .52 (d, J = 7.0 Hz, 3H). EXAMPLE 2

WQ R)os41d8p© NMD- : PCT/US2004/025153

[1 (2, 4- dlfluoro phenyl) ethyl] 2- (qui noxal i ne- 5-sul
| am no) am de.

91( (52 1Ma)t ﬁyﬂ%@dodamé 82H§u1|f|) rﬁ '68 ibi= 1.8 Hz, 1H), 8.55 (dd, J =

?% ﬂ. 1 ug':"@bgnza@é’gﬁ’nﬁ rﬂcg ‘%liéngppgé en)’a” .8 Hz, 1H), 7.86

Shmyer%burﬁng@mm rmﬂ(im (ﬁ=6B @.2 Biz9 1hypT )16 (dnd = 8.4, 1H),
(0] ere an  ous t
BB (@il 5 e?ﬁu*@%ﬂH FA S 6 RO Bre Br e 6.5 fz, 1H),

T bigusgh G 4 e S teEacakeovas peagd with DOM The

Wwas concent ate I'n” vacuo to give the crude
/-sulfinyl imne as a viscous yellow oil. Purlflcatlon

fl ash chronmat ogr aphy c/ hexanes i ded
g&tm%vqty thdille wanay 'w@fpan pEspared J&ﬁ@o@pﬁm proCedure:

ém_é@&;i?gml H NVR (400 MHz, CDCl ): 8.83 (s, 1H), .
9 (m 1H), 7.01-6.96 (m 1H), 6.94-6.87 (m

1K) éR%Al-ﬁrgg? NgHIZ(Z B?lﬁlugmhM) invilr>piirabepzamiidé.nic
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SUSPRBEOI o rstr%&%"%n%%%%%%ﬁ?ﬁ Reptoo 82
%45'89}4{%“%@@% %ﬁ%‘éc'? gg ag ‘Peéngxu?)ir g)g) rialrim‘Phé reaction

rtmdayrhe hagoegshaaudr EFh'ed’BIX(LB’e@VEM ¢ooled &0 hyomdemperatarei and
ol et el B 0 S The aui

LGP R ngéé%tPAf§a %%‘DCM R@ﬁt@q&ﬁu@@ cwﬁtﬁnaéeeﬁmal 8tthionyl

the addition of satd he m xture was

pohlonide.i H uMR@ztoarMHe,@D@d:;) @ 20i(dhJ deﬁ(l-gzxﬂ H)TR&2 (dd J=

PIL UL LR € LEVPLEIEEE 5T 50 o Mo oh W i cioride

C@Q@ﬁﬁﬁ& APDEM Eém)@wwhs @rd@\éuctesg 11((‘)£e4ld|ﬂdd¥ophenyl)-

npound as a colorless, viscous oil 99% 90%
d@hylannpemydrmkm@olﬁ@m & IR0l anpwum@lba)se (14 mL, 81

gt B3 figutd asgnBRieg g i fom SepBefdfs 4 wes sirred
Har 11 Thé r&&ctioh miktdrebu8s Washatthtwice. vlith § N HBH) and each

aqueous wash was back-extracted with DCM. The combined organic layers

were dried (Na2S0y4) and concentrated in vacuo to give the desired amide as a
pale yellow solid (12.3 g, 98%). HPLC (reverse phase):. 'Rr.=9.190 min. "H
NMR (500 MHz, CDCls): 8.20 (d, J = 1.8 Hz, 1H), 7.79 (dd, J = 8.1, 1.8 Hz, 1H),
7.35 (ddd, J = 8.8, 8.6, 6.3 Hz, 1H), 6.91-6.85 (m, 2H), 6.20 (br d, J = 6.7 Hz,
1H), 5.38 (quint, J = 7.5 Hz, 1H), 1.61 (d, J = 7.0 Hz, 3H).

B. (R)-2-Amino-4-bromo-N-[1-(2,4-diflucrophenyl)ethyl]-benzamide. To a
stirred solution of (R)-4-bromo-N-[1-(2,4-difluorophenyl)-ethyl]-2-nitro-
benzamide (12.3 g, 32.0 mmol) in 1:1 DCM/EtOAc (400 mL) at room
temperature was added SnCl,*2H,0 (29.0 g, 128 mmol). A mild exotherm was

observed as the tin chloride slowly dissolved. The mixture was stirred for 14 h

at room temperature. The reaction mixture was made basic by the addition of
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-(2, 4- difluorophenyl) ethyl] am de (0.80 g, 3.1 mol

%Sﬁ%HﬁbQ&b@an i u%'nl I%%ertg? oql_léf ﬂ?(? %%ﬂlé ﬁb‘?nae ﬁga?]:eloua earth
A{jsgedgcv?ﬁéé 868&d Bha lﬂlﬁ@%lurfy Wa$ phiked asbraogig. The mlxture was

ride was visibl'e. The reaction m xture
mnltemaemmugbta pad of diatomaceo b eartanyashinamath @f?@SS EtOAc. The

ApRoREaarary 2 st Sielf RofNERAUEALS Mol v lrdtile brce with

hmb,@@ hiragicdenbipsd btgdmc my@es et tised t(JMa§$©4)aam tomsentrated to
of diethyl ether (10 nL). The HCl salt was col|ected

bgnve the desired Rmirahesramids iss prlervelipwtsalid @ ke, 8%y TLC

0 fq 7
SRS BB BRI A= V8%, PP (B RbTRetR Ry Do 461
HBHZ MNMRI(soommbecDamamoe(dd@w »8.6)@606.4 He, 1H) 717 (d, J
am ne. Chiral cel AS colu exanes/ i so

o Sz T0) 6. 50161 By (TBEe 7B S d 58 Mz At BSs (br d, J =

N ﬂ%%gﬂ?*/&m @SOB;I':)’ 5,34 it T = 0 o2 M il $57 7‘50?7 700 Hz
24, 4,72 (0. J = 7.0 H 10 65 (d, )= 6.8 Ko 3H)

/-1 (2 4-di ] h
diazoladrsultony Eming)-4rremasNd -2 4-difluoro-

(ARt B&HM@E' “’% d SB@'E’@W@%]%P’?? S
(dﬁ)luéro( ﬁhényl}ieﬂiyl]wetnrzahﬂd\a'l() £t hy 134 nendlydndchl ori de

dearrdlbacpiadanlbrES i s (3 o dniiel BadERElbo mL) at
L e 0 1 S ST i
[ dteiripe. miXRIrE Wasakovesd trhstirdpr 18N at r@oﬁﬁtamperamralthen was
swgghed uihd NEGh2xd00ml). Tiachdedes wash viss Dagkigpyacted
(\%B@ [5\%% 'ﬁ’%oﬁ]brn%% dr H?aml:"l%%el’% v@é"re(dhed](r\lags@‘;b"éndl"')
1d:¢)nce81t|faﬁecq tmglve th:e Trude swlfqmmlsuel—DThe?crgge(tan sg:llci was purified
F%g tr]tgr |oHZWI§r'_61{eﬂ1,yl fgharC@Oé r11L)84TIJ1_|Z E[_(é@ua; W@goc(ofijlggte by suction
StitfratioR, Weshed W)th ldftdnl 8Fétl6ynetl2éfﬂ) an@ dﬁ@d(lbrvaduoio provide the
—pureosm{pnagbmie asa ta(nqsuolllr(]jt(15 39,8 8% MS (Iggl) mass (calculated for
C21H15BrFaN403S2, 552.0; m/z found, 553 [M+H] . HPLC (reverse phase): Ry
=10.17 min. "H NMR (500 MHz, CDCls): (rotameric broadening) 11.52 (s, 1H),
8.35 (dd, J =7.0, 1.0 Hz, 1H), 8.20 (dd, J=8.8, 1.0 Hz, 1H), 7.90 (d, J=1.8
Hz, 1H), 7.70 (dd, J = 8.8, 7.0 Hz, 1H), 7.31 (dt, J = 8.4, 6.2 Hz, 1H), 7.16 (d, J
=8.4 Hz, 1H), 7.10 (dd, J = 8.4, 1.8 Hz, 1H), 6.92-6.80 (m, 2H), 6.37 (d, J=7.6
Hz, 1H), 5.33 (quint, J = 7.5 Hz, 1H), 1.56 (d, J = 7.0 Hz, 3H).
D. (R)-4-Bromo-N-[1-(2.4-difluorophenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide. To a solution of (R)-2-(benzo[1,2,5]thiadiazole-4-

sulfonylamino)-4-bromo-N-[1-(2,4-difluorophenyl)ethyllbenzamide (15.3 g, 27.6

- 4- Brom)
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Alternatively, the title conpound can be prepared via
the foll owi ng procedure: Method 2 A
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8ax_tracte<$ DCiM) (4x)7 §ge @@a'tplngd er@I_r%c layegs were dp@d (NazS0y)

sa%c%rac?ﬁlquatgg tcg %@ %Bgé%‘éll hfoﬁw@siaagéﬁz}ﬁ% h a plug
Bof(di) é%'ﬁrmoelétd@f Wima rhrxtur(e&af%td)ﬁd/lu@ravmse(gvadlent from 30to .

ethl enzam de. To a stirred sol ution
‘y agihihgn was triturated with methano‘ to prowdoe the title compound as a

: Benyl ) - et hyl]-2-nitrobenzam de
(q%ég"%%&@ %%n‘%%@ﬂﬂ 1:1 DCM Et OAc (400 nL) at room
tERPOIRLEIBe was added SnCl 2H (29.0 g, 128 mmol ). A
m | d exot herm was observed as the tin chloride slowy
di ssol ve}. e mxture was stirred for 14 h at room
reaction m xture was nmade basic by
td. NaHCO (800 ni), causing -
PFechpl [ salts. Diatonaceous earth (30 Q)
was added(ﬁagid he slurry was m xed thoroughly. The
m xture gas [filtered through a pad of diatonmaceous
earth, Eﬁ/as wi th excess EtQAc. The

(R)—4-Ch|oro-N—[1-(2,4-diﬂuorophenyl)—ethy!]-Z-(quinoxaline-5-suIfonylamino)-
benzamide.

A. 4-Chloro-2-(quinoxaline-5-sulfonylamino)benzoic acid methyl ester. A
solution of methyl 2-amino-4-chlorobenzoate (0.33 g, 1.8 mmol), quinoxaline-5-
sulfonyl chloride (0.40 g, 1.8 mmol), pyridine (0.71 mL, 8.8 mmol), and DCM
(10 mL) was maintained at 23 °C for 16 h. EtOAc (75 mL) was added and the
solution was washed with satd. ag. NaHCOj3 (50 mL), then dried and )
concentrated to a solid. Chromatographic purification of this residue (3 to 40%
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bi phasic filtrate was separated, and the aqueous | ayer
was extracted once with Et QAc. The conbi ned organic

wo apsiossver e dried and concentrated to g| ve theCOesionees153
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am nobenzam de as a pale yellow solid 1 g, 98%. TLC
BlohsRexEnas) dahertintarotrect oo i g2 %@éﬁ s {8,36 mg,
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( E.brﬁiHEb &0155 grrggisanﬂlp lﬁzcy 59 rﬁwwag @dda&%o 5%ﬂmﬂdm 4-
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tan Solid was purified by trituration wt

 ettiectgdby fititgtionThefiord the acideas @ athitecsadid ( By51$@c 2%}1 MS (ESI):
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tc m&%@mgd&% $4@0 (68%@1H)\/Ef1g’5;§gs) 15 @smcﬁ QL mteelelzfom) 9.00

((verdd baaéld) 865(:d1~0 773 irizn 1H) &N@(QS@GWZ(‘,‘W806 (t, J

=38 R t 82.925%-535% 1307 Fa Uy g e . 7 . S =
(84,4 FH81H3. 1H), 7.70 (dd, J =8.8, 7.0 Hz, 1H),
7.31 , J = 8. 1H)l7th1l62(d J—84 Hz

) ohlaia-N-j1 if] ) 0 )
g;mﬂéﬁéﬁﬁ%g e gﬁ& %%é&tﬂn'?jtwas:' preJaréd 'élﬁd punfled by

(R UABLLMRdtEd cba pmng:lof Amrowmemum@wnmmw (
ui noxal i ne-5- sul fonyl am nq) - benzam d I?etﬁm ut.i on

osulfanyjaminajeenasia agidsnchiRdl é%ércaﬂupropheny ylamine
hydrochloride (EXAMPLE 2, Method 1, Step C) as described by the general
procedure in EXAMPLE 1, Step K. MS (ESI): mass calculated for
Co3H17CIFoN4O3S, 502.1; m/z found, 501 [M-H]". HPLC (reverse phase): Ry =
9.75 min. 'H NMR (500 MHz, CDCls): 11.34 (s, 1H), 8.84 (d, J = 1.8 Hz, 1H),
8.80 (d, J=1.8 Hz, 1H), 8.57 (dd, J=7.4, 1.4 Hz, 1H),8.31 (dd, J=7.4, 1.4
Hz, 1H), 7.86 (dd, J =8.4, 7.4 Hz, 1H), 7.77 (d, J = 2.0 Hz, 1H), 7.35-7.25 (m,
1H), 7.22-7.19 (m, 1H), 7.08 (dd, J = 8.4, 1.8 Hz, 1H), 6.93-6.87 (m, 2H), 6.34
(br d, J = 6.5 Hz, 1H), 5.35-5.25 (m, 1H), 1.54 (d, J = 7.0 Hz, 3H).
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sul fonyl am no) - 4- brono-/V-[ 1- (2, 4-di fl uor ophenyl ) et hyl
] benzam de (15.3 g, 27.6mmol) in AcOH (200 m ) at 50

wor®sadded zi nc dust (18.0 g, 275 mol) in snaPdT/US2004/025153
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portions. After addition was conplete, the reaction
was stirred at 50 for 2 h. The reaction m xture was
fEMMPéE‘%hrough a pad of diatomceous earth with
excesg nmethanol. The filtrate was concentrated in
vacuo jfo rovi de the reduced phenyl ene diam ne as a
Y] - -l ge het erogeneous m xture containing zinc
slal t A C]—| HPLC (reverse phase): = 9.15 mn
(sl ndT”}% peak) The unpurified m xture was conbi ned
wi t Og#¥foxal bisulfite adduct (22 g 83 mmmol ), NaOAc
Sé/. .28 mol), HO (80 n), AcOH (1'2 nL), and

t ha (240 nL) and heated at reflux for 4 h. The
d nge suspension was filtered through a pad of
di at omaceous earth and washed w t,gli exces

. ~1. .
|Quinpkaline-ptsuiipaiomeid (irdend-(RiPeHdINg- V&@ERPDCNcP(hGWﬁ'am'de

i g-@{;(?-g—ﬁ@%g%ﬁg&e il aﬁgﬁtr@g@é&% (0%, 34 mmol), KMnO

Q@Md ¢x)39 irreol,cavid HeO (Gngmmér@ymaedmteefdhx el 5(l’NaThe

and concentrated to give darF or an oi |
mesumag bﬁ@%@@wﬁnﬁegw% fﬁt% rogg .%aafégfd%%m@%%%ea”h
%L[ RS vis \ﬁ%gﬁ%ﬂ ARk ‘%33 ﬁ‘ﬁé%‘é‘sﬁf‘ﬁltr&f&ﬁ@%cmled with
en was urat nmet hanol to provide

tétﬂ]cbntrb&adclelﬁ:ﬂ)oansing?,)raclthiort cafrtheajesare(@ca‘m dhesetligl was

EXAMPLE 3 (R):4-Chl or o- . . .
oalpeladbusaan B Ape YriedngToraing 48 Lheacd. e
fr‘ﬁ@ﬁe‘?"ﬁ’gﬂgk aQ%&ﬁ%E}e‘?ﬁwﬂﬁDCM (3x200 mL), and the combined extracts
qui noxal i ne-5-sul fonyl am no) benzoi ¢ aci d
nwem/dineﬁs(I‘MQSOA asall agricentrefechistua@guio to afford an additional 0.16 g

o S w085 405 WDk i 0.1 (4.

P¥f1i61'HEe1|g§> g1 g?d% ?80% WPB)HZ acm)g{ D@M «dl@ #18)1 MRSTH).

mai ntal ned" at 2 m.) was added

awwmm qusbrae@ sotwon(czﬁel ipdp-2-

CATBRESTF 2Bk @3 0r 7 miTbn O BRUNFLEY o yas pgded DBU
V\%‘%ﬁh@q/@}ﬁﬁ%?ﬁﬂlo%w kéﬁb@dnfdﬂﬁaﬁe $1I 8enlca@pmniol).aTha reaction

te solid (0.6 rﬁ M5 (ES mass cal cul at ed
f ixt@ervas mtlme@153nm at 0 e zthegumes aligweq (a-WRrMHONRAM

|_f)e’mpe'\r/le;kzljre(f:’xl:)cd‘lwgls stirféd %%errﬂﬁlqt: Therhikdre Was polird®intd H,0 and

extracted with EtOAc (2x). The combined organic extracts were washed with
H.O (2x), dried (MgSO0s4), and concentrated in vacuo. The residue was purified
by flash chromatography (hexanes/EtOAc) to afford methyl 4-iodo-2-
nitrobenzoate as a pale yellow solid (2.30 g, 95%). To a solution of the
nitrobenzoate (2.3 g, 7.4 mmol) in 1:1 EtOAc/DCM (10 mL) at room
temperature was added SnCl,*2H,0 (8.3 g, 37 mmol). The reaction mixture
was allowed to stir overnight. The solvents were evaporated in vacuo, and the
residue was partitioned between satd. aq. NaHCO3; and DCM. The Iayef’s were

separated, and the aqueous layer was further extracted with DCM (2x). The
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8.61 (dd, J = 7.4, .4 Hz,
.4 Hz, 1H), 7.89 (dd, J = 8.4,
= 2.0 Hz, 1H), 7.77 (dpPCTYUS2084/@5153
Hz, 1H), 6.89 (dd, J = 8.6, 2.0 Hz, 1H), 3.90 (s, 3H).

S R R AR e
) 0 1
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]rpp w§§ dﬁém(eﬁneei aF2§ @ fo¢ 24]H‘|) Th§ ré’é’ctb% m&ture&wés Biuted with

1BEM (Q%Bm(.&iand was:he@i \Hih satd) aq7Na17iC((ag;| thgn drlgdzandl

GoncEnirpiq fr BRGNS o R TPSiSup R NaTAagigPhed (0 to 100%

Seid/s?aml ) 0 alfeny e §lﬂf Faenitlé blse kghtelow swld (1.6 77%
preparegeanzz parlfl ed othe IHATU- nmedi at ed co(tap(ﬂ%]% h I\)IMR

AMSHESH p-clquiptied cfQEaCnaﬁ'éneB\b%ﬁL 169 anE heymb i

G I B BT o

glqﬂe’(ﬁ EORAW £714) 1E3<4¥M°|4E|)18 4St Gﬁ Jk—&\/S GBSH)L 1R Bs04 (dd
calculated for CHCFNOS nmz found, 501
[mes 1.0MG w)evee%@ phadd Hepi ), 34 @ h 88 Kivr1F8006-37 (dd,

4 =
g ?D%J'l'z ). ﬁzgg &34)@")8 534( Sjg 3 2 7.84,HZ. 41||:|)|z,
é{blzl 4- I?)d%@é&iﬂgoﬂalme%éuIfoﬁvléml_nohbéi)\zoié‘a&ﬁj. (A dplution of
(OO (B 480759 ol #HoG (58 )atRs a0dtoys st of 4-iodo-
éf%gungogé|r%ﬁ]§-?sfifaglyla}?%rlo)?gﬁ§3|@L%J;fj@eﬂgy‘_r egf_(ﬁr?.( 7 I\/'é@EOA?s mmol)

%m@m(;m 421!0)?115) Saﬂo[j ibiei rmixtwriedvas rapidly stirred for 16 h. The mixture
i odo- pi peri | n henyl -
B @Bne A A ASEE M IS AU I BHES wghd M

1H), 8.33 (dd, J

8.95 (d, J = .8 Hz,
= 8.
(d

1H),
5,
J

IHCPATRERLAultifYPRcipitate was collected by filtration to provide the acid as

a white solid (0.35 g, 99%). MS (ESI): calculated for C15H10IN3O4S, 455.0; m/z
found, 456 [M+H]". H NMR (500 MHz, DMSO-di): 14.0 (br s, 1H), 11.6 (s,
1H), 9.10 (d, J = 1.5 Hz, 1H), 9.97 (d, J = 1.5 Hz, 1H), 8.60 (d, J =7.4 Hz, 1H),
8.42 (d, J = 8.4 Hz, 1H), 8.06 (t, J = 7.5 Hz, 1H), 7.95 (d, J = 1.2 Hz, 1H), 7.51
(d, J =8.3 Hz, 1H), 7.37 (dd, J = 8.3, 1.2 Hz, 1H).

E. Quinoxaline-5-sulfonic acid [5-iodo-2-(piperidine-1-carbonyl)-phenyl]-amide
The title compound was prepared and purified by the HATU-mediated coupling

of 4-iodo-2-(quinoxaline-5-sulfonylamino)benzoic acid and piperidine as
described by the general procedure in EXAMPLE 1, Step K. MS (ESI): mass
calculated for CooH19IN4O3S, 522.0; m/z found, 521 [M-H]". HPLC (reverse
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(22.0 g, 139 mMmoi), and H O (340 nmL) were heated at
reflux for 5 h. The resulting brown suspensi on was
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filter cake was washed with H O The basic filtrate
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HEXAMIDLE B Met hyl 2-am no- 4-i odobenzoate. To a stirred
sol ution of 4-iodo-2- nitrobenzoic acid (2.3 g, 7.9
nmol ) (30 rrL at 0 C was added DBU (2.4 i,

ped By domethane ( .5 nL, 24 mmol). The
vvas stirred mn at 0 C, then was
aFT owed "E oHWar Nt oCt oom t enperature and was stirred
over ni ght o= ~Fh© ni xture was poured into H O and

washed with H O (2x), dried (MgSO ), and

extracted with Et CAc (2x). The conbi ned organic
extracts We
concen n vacuo. The residue was purified by

flash chromat ography (hexanes/EtOAc) to afford nethyl

46R 041,5 Richlord-Nople(Zz alitucrephemd)ethylpl4(quinesalinke-62. 30
ﬁ. To a sol utjon of the nitrobenzoate (2.3 g,

7S'~!if minpjrbenzampid8ac/ DCM (10 nl) at room tenperature

VW8S 433 ‘Hﬁ&wlé‘b@tﬁt@éﬂc(ﬁ@ n%no?’ﬁe@ggés}te; The eL@tﬁ'Féq QUnSrPenSlOn of 4,5-

e so
weichloewptthakid adhydridea(d®d) ga6@. 1tmmoi)e|9|rdathamis (1 L) was added

"o e 40 s OdmTOhe Tis/ebura doe ag%,d at reflux for 12

f H%b%@h.ﬁghé%b@ﬁem hTPvaéé’ﬂ@n mbREEOWRS @66 B3Bbf

ayers we dried and concentrated in vacuo to
ptemwpereturh@qdumcantratﬂsbwme tas volyele G Y ind, anddhren was

1p9u ]éélatf)}_& ng—F(ﬁWé.%UsTgl_[ﬂre);l@lt%ore aﬁﬁi prgaggg?)ﬂle éesultlng
H&/hlté Hbwder %%s(d@ﬂlecte% Dy s s@ctﬁﬁl ﬁlﬁahéﬂ")waéﬁed with H-0, and dried in

-1 odo- 2- (qui noxal i ne- | am no) benzoi c aci i d
mmw tocgiver 7,1  (296%%) Qj‘rth@fmmmgthyl ester. '"H NMR (400 MHz,

SRR bR RETRSZBRYE, 41y 8.8 g™ )

B. Methyl 2-amino-4,5-dichlorobenzoate. A suspension of 4,5-dichlorophthalic

acid monomethyl ester (17 g, 69 mmol) in thionyl chloride (100 mL) was heated
at reflux for 1 h. The resulting homogeneous mixture was cooled and
concentrated in vacuo to give a yellow oil. The oil was azeotroped in vacuo
with toluene (5x5 mL) to remove any remaining thionyl chloride, leaving the
acid chloride as a yellow liquid. "H NMR (400 MHz, CDCls): 7.96 (s, 1H), 7.82
(s, 1H), 3.95 (s, 3H). The crude acid chloride was stitred in dry acetone (400
mL) Aat 0 °C as a solution of NaN3 (18.0 g, 277 mmol) in H20 (120 mL) was

added dropwise, maintaining the temperature below 10 °C. After addition was
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sul fonyl chloride (1.2 g, 5.3 mol ), pyridine (1.7
m_, 22 mmol) and DCM (25 m _) was naintained at 23 C

WO 200521686 The reaction nixture was dil uted w PGT/DEND4/025153
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(200 nL) and washed with satd. aq. NaHCO , then dried
and concentrated to a tan solid. Thi

conepgtes 4 %gr@we( r@apsori@mug% ey et | hat 13 %G1 3hg iture was

| ((%glcgﬂﬁ' %e/n lgfﬁ%%a %rﬁi’:’l\fﬁé%gg@oﬁhﬁrz&#%ﬁez \gia fﬁﬁltloned
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kheldtyl dtifle rﬁet&@l eé&ter Bh cobtaminated W|th 3 other mlnor unldentlfled

iqg'rﬁé’q‘»’raén IR 486 2 D R R TR e 6
l{(% t%nssQJthWé%”s&’sfapéHde@qﬁ -a mixture of acetic aCId (240 mL)
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G-B’(CEH:Z‘DWBU i), arm ﬁeahedﬁb)reﬁwdfdrHFh( Ranrd_gas endluting occurred.
stirred f.or

T i el g b G BpersPhted ip fafud Al fid, ¥R pas,
Rﬁu%ct@dt lg{y %u&ﬂdﬂqlltrat-f&? ah8 S <HeA0w wéltén tRieedusifed methyl 2-

lecte Itration to provide the acid as a white
sarhing-4 8- ﬁshl@mmatma@ esrjallyqurifiedyestirfiog the srude glid in

S%@n@ zarid ﬁq{n%w?grthé ulf%f tllel in}_% @I%Waﬂ rQ Oa'w_'é‘lltrate was

%&déﬁ%a@d toda sak(ht(edsolld vhiéh ﬁldézenrldhegarcl) g@etthyll Z\J-énﬂr;d-.445-
Hilghlmmbenzogse (109, ~54% |921% pHyE) 1lz'hglam(né]gb’gnzozg_;e;yvapssfzused
d&%tp]%% fnbP8urithariofl: 3H AR Ta00AHz, BDCLo): 7.92 (s, 1H), 6.78 (s,

nic acird

? ,GIP7 Zor(iE) BEME; 3HGar bonvO pheny am de The
t|t e conmpound was prepared and Pﬂrlfled y the
MT[&chalﬂer(aumpxalmeﬁ -sulfonyla mo)benzmc a0|d methvl ester

pl Sgg}l?glzer'@&?s g@%lblﬁgobgsr%%{ {eéd '%ﬁ]epa roce re )?érl{ﬁéﬂs-
Echlofitle pEXAMLE ESBlep @a@s1 g @dnanml)t and @yFiding (0.6
0 S, 522 0: nfz found

(mévgrrgg&lpa\g@)e cambingd grg tq]}y%ne K%(,@ rpgggn%gateéﬁ 60 °C for 1 h.
ﬁ@ﬁﬁkfu?%wiqa%%%%g %%W%WN HCF an§ éi‘?racf@d)wntt?mﬁl@l DCM
(39() The ddznblrhéb! ,or@r%le(y@ds were dled (NaéSGz aqd—ﬁ;on@rm;ated
(The reS|due was purrPed by ﬁ’ash chromatography (EtOAc/hexanes) to provide
17 mg (15%) of the desired sulfonamide as a colorless solid. 'H NMR (400
MHz, CDCls): 11.29 (br s, 1H), 8.96 (br s, 2H), 8.60 (dd, J = 7.2, 1.2 Hz, 1H),
8.35 (dd, J = 8.4, 1.2 Hz, 1H), 8.00 (s, 1H), 7.92 (s, 1H), 7.90 (dd, J = 8.8, 7.6
Hz, 1H), 3.91 (s, 3H).
D. 4,5-Dichloro-2-(quinoxaline-5-sulfonylamino)benzoic acid. A mixture of 4,5-

dichloro-2-(quinoxaline-5-sulfonylamino)benzoic acid methyl ester (17 mg,
0.041 mmol), LiOH (2.0 M in H20O, 0.25 mL, 0.50 mmol), and THF (5 mL) was

stirred for 5 h at room temperature. The resulting yellow biphasic mixture was
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(dd, J = 8.4, 7.4 Hz, 1H), 7.37 (dd, J = 8.0, .6 Hz,

1H), 6.74 (d, J = 8.0 Hz, 1 H), 3.45-3.05 (br , 2H),
WQ2®80%:880 (br , 2H), .50-1:30 (br , 6H). EXAMRUEUS2004/025153
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SHOBIRE R Cetiach b D30 T IiETolq, Shuge7 k.

rl-ﬂ-}"LG'Eré\/éFselpHasJ hER{ 290|435 Afin. haHmRe(csoe MHx; @De:w)am 15 (s,
cool e concentrated in vacuo to grLv a ye

8. 6185 (46 2 EotiF.opi & 7 (ol b - 1 EDLRY (P =g 1.4 He

BB B 1 T LT PR TR AT (b T 1
35 £ e o oo
[ [ S sti [
¢mast H), §Q@0Hr ¢h Jot 618ae.( i), 63 527 (i) (1%?@'@?(%2%9'2 3H).
%W@ ded dropw se, maintaining the ten”perat ure
fter addition wasconplete, the orange

reaction m xture was stirred 1 h at 0 C. The m xture
vva concept{rated in vacuo with no external heating.

rNeS| m was partitioned between H O and DCM The
I@§(§/rJ e~sgparated and the aqueous phase.was
extrac ed with DCM The conbi ned organic | ayers were
dri el "8 S0 )

[/N
N |
Quinoxaline-5-sulfonic acid [5-iodo-2-(morpholine-4-carbonyl)-phenyl}-amide.
Method 1. |

Thé titte compound was prepared from the HATU-mediated coupling of 4-iodo-
2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 4, Step D) and
morpholine and purified as described in EXAMPLE 1, Step K. MS (ES!): mass
calculated for C1oH17IN4O4S, 524.0; m/z found, 523 [M-HJ'. HPLC (reverse
phase): Rr=8.32 min. H NMR (500 MHz, CDCls, rotameric broadening):
9.06 (d, J = 1.8 Hz, 1H), 9.02 (d, J = 1.8 Hz, 1H), 9.01 (br s, 1H), 8.51 (dd, J =
7.0, 1.5 Hz, 1H), 8.37 (dd, J = 8.4, 1.4 Hz, 1H), 7.96 (d, J = 1.5 Hz, 1H), 7.90
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and concentrated to give the crude acyl azide as a tan
solid. H NWR indicated the acyl azide nethyl ester was

weonsanispat ed with 3 other m nor unidentified PCT/USZOO4/025153
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conponents. H NWR (400 MHz, CDCl ): 7.87 (s, , 1.78

(Gjéipgz]d%gl Ezrn1%t) -{gggﬁd’a‘éeﬁegtg?llﬂg %%a% and8l—? Hz,

?lzpmdahz}o asrnheR,e31303.05 (i, 2B). 1 h. Rapi d gas
evol'uti on occurred. The resulti ng suspensi on was

concentrated i n vacuo, and the solid was coll ected by

AR B R AN PR A B e o

Pphémylleehilig cduld bé lrbﬁerieh@d GyuHe felwidgipro¢edurene and
removing the insoluble material by filtration. The

f - Wwas concentrated to a white solid which was

eﬂr g%&g’g@g 7 ]ﬂ%{égﬁ%ﬁé\@‘% ] &;ﬁgarﬂin%ﬂ '4°i68888§2&5[%ch9m%91y|

f ystbheﬂ'owsmlﬁtm@bf arethyl 2Rircl@dodblzenz0a@ (EXAKIFLE 4sStep B,
)6 08 R romeAD RHHAE A Fasosuleran P S e ¢
R

(E%AWFPLrEmoI)St'EmB mixt0rel Wag stifredat nmuﬂn)tenmmtamye iosterméght, poured

it foutic (BN Ge g Bt Homapefiifatd dingfombined

pﬁry 5k a?&% wehd bidd (I@é‘zcé Qtdrﬁcécﬁﬁ:eﬂﬁaféd"’iﬁ \Pbc@g\/' 'fr?é%rude

ned organic layers were dried
cmwdud was emilrlfléd é)yrfmhottimmafbogiaphy (Imi(amjes{Etélﬂc to afford the

1 SRR a4 Sihsel LEBL 2 b8P 18 €SI Bolchiintds

(62%4 %1'&504@9(?474 0; m?z9dePTd azﬁ%mH%S 1|9|G\u(/1l|:zr (4@0 MH)z, CDCI3)
Ht1.26)(br 8, 0B1),(&40 164, J?79Q, 1.9,HaHH), 2310(d(ddd a 8;183 Bz, 1H),

28325 =) 5 5 lh Htflda, a8 & Qb ARDEERdA 4 S Ha, 1H),

a?ls@ (d8, m=x8t5rer DHz41E), 3.91 (s, 3H).
di ch oro ui noxal i ne- 5 suI fonyl am no) benzoic acid
zoh ] jusulfpmilamino)e-iodobanagic @cid. do a

e T e AR S AL,
mdéb%éﬁzd!\@wmréyl l@s@ar]m |‘87|'!§3| 3.88dnmerol)ria OtH (20 h'ﬂl.)la@M)om

(4x). The conbi ne
temperature was added L| H (2 M in H,O, 18 mL). The resulting orange

mixture was stirred overnight at room temperature then poured into 0.5 M HCI
(150 fnL) causing precipitation of the desired benzoic acid. After stirring the
mixture for several minutes to complete precipitation, the product was collected
by suction filtration and air-dried to afford the acid as a tan solid (1.24 g, 69%).
'H NMR (500 MHz, CDCls): 11.03 (br s, 1H), 8.34 (dd, J = 7.2, 1.1 Hz, 1H),
8.19 (dd, J = 8.8, 1.1 Hz, 1H), 8.09 (d, J = 1.6 Hz, 1H), 7.69 (dd, J=8.8, 7.2
Hz, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.30 (dd, J = 8.5, 1.6 Hz, 1H), (COOH not

observed).
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| ayers were dried (Na SCM and concentrated to give
the pure acid as a tan solid (16 ng, 100%. E

W@ pdosw268% Di chl oro- L /-f1-(2.4-difluorophenv PCT/US2004/025153

-ethyll-2-(qui noxal i ne-5- sul fonyl ani noV- benzanmi de.

4 5 D|chI or o- 2 woxal i ne-5- fo enzoi c
S5higdiagia-4-SHie ) o-carbon 1)-

% hg@ a@ggi Wﬁe@ﬁ@’&ﬂﬂb@%n%%‘s%@é’rrd%&%mﬁﬁnedlated

according to the
Qbup&@tyOEZQBenm[b@5]thna&1ﬁ£Mél=:Esm|f0|$jlem|mo)r4}|qﬂqbanaelc acid

Iy MO QRe Ay MY GC.as SaPaes) N AIELE 1 SIGRK. MS (ESI)
ﬁﬁgssogalﬂgétéoofﬂ?@wﬁ%%?@k&gbbﬂo m/z*ﬂﬁhr% (BﬁVZﬂ-SH] 553

10. 45
([M+Nh]T-D HP8 CBGeyerse phaseR Riz= 815@ mig. f‘;lg NMR (#08 Mgzg-@DCb

xrqameﬁucﬁyoégewé)é ol 111 855 dgds P FPoliL yh, 827 (dd, o

= §8H69NZHQH)278‘§ &SJ —11% szl)@g wdotdeJ 8857.(BHB; 1H), 7.41

E(dGQJ (=k8 1d1 6JH; ’6-1)5 6Hz8 (dl. 4 8. ’5H3515 2’57@7%( Oi(bq)rtwl) 3H)
; ' 'Lgog m(')\Ir holine-4-carbonyl)-
[i{_qd% Zike EHWHBW H rgeﬂerﬁa{dwmué JrdBBE Y la] mrdeof

e conPoun prepared fromthe -
Wemotfeﬂ;@nmaﬂlmw41 sigjtartic acuddaﬂodo -2-(morpholine-4-carbonyl)-

SR L DAL SR re

EXAMRE& el atSE1C for VR WitESli ordmsétlrﬂl@gi; CTIThetrﬁmtthre was filtered
INS, 524.0; mlz found, 523 [MH ". HPLC (reverse

rihaw)h a Rad of digtoraseobs RRAN( Bosingmell willcmethagelaaad the clear

den g%}oager?tgetgg to%_}jelrogl ﬁrd( d‘tﬂls ﬁat@@aﬁ\ﬁasélssolv%d in
"ﬁwetf?an%?&i(](jﬂm)éna_a&ig%f toda higxtudd-f glVo% sodjund bisulfitetddduct
G168 &, § 7ipimol) Ot (985 ) Naoae 6.1 6. 50 hhob.and o ©
qgngxaﬁrga& ?? Onlg\éved tgg)roce@ot GRAREHEX Yor 3 h, then was
[ Sitited vith- EEtIIDchmﬂOI me) dnddiitbradythyeugh a pad of diatomaceous earth,
rinsing well with EtOAc. The filtrate was washed with H2O (100 mL) and brine

(100 mL), then was dried and concentrated to a yellow solid. Purification by

flash chromatography gave the titled compound as a light yellow solid (0.69 g,
70%).
EXAMPLE 7
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phenyl ] am de coul d be prepared by the foll ow ng
procedure: Method 2 A

wQ@2(Benseq 1, 2, 51t hi adi azol e- 4- sul f onyl am no) - 4PCDUSIYEND5153
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oic acid nethyl ester. To a solution of nethyl

2- ami no- 4- i odobenzoat e ( EXANP

mw)cmw@@w(-wsﬂwmphanw@awu—%%wnaw‘iw-mlfgaw@mmo

Achl orci(z%Ifonyl 2,1, 3-benzot hi adi azole (1.76 g, 7.51
'd pyridine (O 93 M , mml). The m xture was

Al ISE(@J A/ ctiipropamnseLasulinic @i 4flabtobepayiidehdaridel AN

méﬁggn@éafm%ggasglégwg d’j\%é ngaq\#ﬁ“‘%@id%%%”aﬂ edTuhﬁ
e A0 5 Sl P AR el cuson 126,

S'ﬂ?fnﬁ?r:ﬁ@?wghsf @ti!rr%j Eﬁmmw ehL() ovaihight. 6H%9 reaMﬁohESix}ure was
c
haredraribe s catsparasywases pith B, HiE ekl 5

Spo%ngHa%ﬁ aé H)zt %ﬁe%ﬁ%ﬂf#\gﬁn%n@ as Qvﬁéoué"&olorless oil

)81 §, §8%{.d'HNMRI5B0HAHZ 1EPCI3): 8;55((dd1H) 7—88—7585 (1B, 2H),

2L (‘%JHl%Kfl‘ @H%’lfﬁf’a(&%ﬁgl e- 4- sul f onyl ani no) - 4- i odobenz

CH h |dnees sRfmREASHAD t1a4-fluoro henyl)ethyllamide.
T No) - 4-

IT E?I;atmggegl snlwimrdofrﬁ{(ByIZ methyﬂ p(dpegfe @-sumr@@amdtﬂ Fluene-
TR0 g PRI & SRS B SERORFES, B (o s
E%ieluﬂirggf m%&hyfl ﬁe%ﬁmﬁ "Hoiide {C’h@'ﬂ/l g?&'ibﬂg/l &, 8.40mM 7.2

ng precipitation desired
bmﬁm) CTiRé rétactléhtrﬁb(tua’elwais srrédat F0tQifa T brtheradowed to warm

- mnutes to conplete precipitatjion, the product

capwiyciodaony tesuraraBie veright ohNRACAPP WAS diengfied by the

|
2L480ch b < HENBL BBARN Hnfl 1 i 4 ndiyBlfRto 1.0
|iﬁr%d Etkﬂ’atlz_tl)gd l'ﬂ;trglgdzl\/(ljI g3>@)J Hf&scdgnblgblg oifgamcsams (wegre dried
(Np504 ang gphcqnt%@te@da vagua. fg’Lgi’fica%orj_Q% f’_%aﬂ} %h?%@é%gré]phy
@:‘tg‘ﬁ*&@% ) E n@fégﬁo . it %Bb@ﬁ’d azel (%Iéﬂéé{:l \fngews oil (0.86

ne4cgrov- henv -am de.
T$,e98 %} Bé"/ﬁdnasr)pdwapbrmmeepmre Hf NBIR (449 MARUGRG@IATeB-7.27

(m, 2H), 7.06-6.98 (m, 2H), 4.56 (dq, J = 6.6, 3.2 Hz, 1H), 3.30 (brd, J=2.3
Hz, 1H), 1.52 (d, J = 6.7 Hz, 3H), 1.20 (s, 9H). |

C. (R)-1-(4-Fluorophenylethylamine hydrochloride. To a stirred solution of S-
(S)-2-methylpropane-2-sulffinic acid 1-(R)-[1-(4-fluorophenyl)ethyllamide (94%
de, 0.86 g, 3.5 mmol) in methanol (7 mL) at room temperature was added 2 mL

of a satd. solution of HCI (g) in methanol. After several minutes, precipitated

amine hydrochloride was visible. The reaction mixture was allowed to stir for 2
h at room temperature. The heterogeneous mixture was concentrated in
vacuo until approximately 2 mL remained, and then the amine hydrochloride
was fully precipitated by the addition of diethyl ether (10 mL). The HCI salt was

collected by suction filtration, washed with diethyl ether, and dried in vacuo to
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coupl i ng of
2-(benzo[ 1, 2, 5] t hi adi azol e- 4- sul f onyl am no) - 4-i odobenz

wWor@sanisds and nor phol i ne and purified as descrpP@EUS1004/025153

10

15

20

25

EXAI\/PLEl Step K M5 (ESI): nmass calculated for CHIN

53 55
w%ﬁg@tagﬁﬂg%n%#W Mg gRBeb Mg bR ting
S;rﬁgfe‘ﬁgﬂr gy NW@ M94)z (8)[%43)(3 671t$rs 8 1|7—|§50d71 ﬂI)Q (m, 2|-|) 7.09-

(77d00 Jm—2H5 4136 (tnrrm;,, 1H) 7464 ﬁrdi J 3 6:8 81283H7 0 i—lz H) |

r&ahﬁdé 0¢ﬁe%m(er&rnﬁ>ds@jndﬂﬁ/aé1ﬁ@;5@@mfrom hﬁé‘HA‘lﬁDﬂnd@dlated

ré ) was added to a m xtur
boenpding oﬁ45q ¢noa%+?quzaogalmes@smjﬂmﬁlamnquenzmc aCId (EXAMPLE 3,

Seb B PLRAAL A SR MH SRR g hrled o
NAedchbed WRE XPeArEd 121St80 KC K1 (ESIR iidst callcgmit@dsfor K
stirring. The m xture vvasfllteredthrlﬁg[g pad of

T atasGit MoQsS e484.A; vz falney 4Rs! M-t + i N%@rYGFSG phase): Rr =

P8 i o H MR LR, CRET 1 PhT 5. 87538 (LY 508 e 1)

asiwédtsv 34781Hit u;—a 8B 7oy 7aod|4mzb1rawa‘31 ¢dddbi=atd, 1.4
riﬂnl ylg) (34 (qlch(=68nlL)7 41riie1Hé,aEt7)7dﬁ has2. 9('1'79\/%8 { 0320 727 (m,

d Yt od gt
R 12Bb A1 P EHg TrCLogT o Baari ol oy < k120 Hz, 1H),
0.2 GHRE 9B SMA MH)I 5 122-BL@Owe, I1H) UISSE(tdQé(cr- 7 Thidz, 3H).
filtrate was washed with H O(lOO nm.) and brine (100

nEXAMMdn8was dried and concentrated to a yel | ow
solid. Purifgication by flash chronmatography gave the
titled cbmpgund as a light yellow solid (0.69 g, 70%.
- | or o-

- f IHior %I)-ethyl]-Z-(quinoxaline-5-su|fony|
- behManmde.

S-('S) - 2- MOER¥P- propane- 2-sul finic acid

| i deneam de. A suspensi on of

dehyde (0.53 g, 4.3 mmol), '
'esulfinanide (0.47 g, 3.9 nnDI), and
powder ed anhydr ous was stirred

| GR)BCBIrQrBOrN [j Mleﬂm@ﬁnyl)ﬂefbylil 8a(av|rt%ahﬁlec§cﬁté apyamino)-
benzamide.
The title compound was prepared from the HATU-mediated coupling of 4~
bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 1, Step G) and
(R)-1-(4-fluorophenyl)ethylamine hydrochloride (EXAMPLE 7, Step C) and
purified as described in EXAMPLE 1, Step K. MS (ESI): mass calculated for
Co3H1sBrFN4OsS, 528.0; m/z found, 527/529 [M-H]. HPLC (reverse phase). Rt
=10.03 min. 'H NMR (500 MHz, CDCl3): 11.34 (s, 1H), 8.85 (d, J = 1.8 Hz,
1H), 8.78 (d, J = 1.8 Hz, 1H), 8.57 (dd, J =7.4, 1.4 Hz, 1H), 8.32 (dd, J =7 4,
1.4 Hz, 1H), 7.92 (d, J = 1.8 Hz, 1H), 7.87 (dd, J = 8.4, 7.4 Hz, 1H), 7.30-7.25
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filtered, and the filter cake was washed with DCM The

filtrate was concentrated in vacuo to give the
wa@.teosokdsperyl i m ne as a vi scous col orl ess oi | P€DUSIO4025153

84% . H NWMR (500 MHz, CDCI :855(s H, 7.88-7.85

%wéﬁ%é@#pr%%aﬁ%i@%?érm%% Ghiafhg Py, =04, 201

él1tgo¢m|rahgn=v@gt}tpyl THY50R5-5 NG (msﬂﬂ)r rMesB &yl Lki7dh Haf 3H).
('S) - 2- et hyl - propane-2-sul finic acid
AE)(AME’IL&)%nzylldeneam de (0.81 g 3.1 mmol) in DCM (20

m ) at -50 was added a solution of nethyl magnesi um

bromde (3 OiMin diethyl ether, 2.4 m_, 7.2 mol).
The [N re was stlrred at -50 Cfor 1 h then
all @ tovaar owWmy to roomtenperature overnight.

Tie réactdl diNwas” quenched by the addition of a satd.
ag. NH Cl eebubion, and the m xture was poured into
and extraN:te with DCM (3x). The conbi ned organic
| ayers rg i ed and concentrated'in vacuo. .
Purific flash chromat ography (Et CAc/ hexanes)
provi ded he t|t| e conmpound as a col orl ess viscous oil
5  ((3)36Cblor8d941- em%dlkenlordmjeoyl)@hhaﬁ%éqwmqahnef Spmfqrytagnino)-
): 7.33-7.27 (m 2H), 7.06-6.98 (m 2H),
Lpeg@aggé:é\]-(;(; 32Hz 1H), 3.30 (br d, J = 2.3
2, 551&1@0roér h@n lé’éﬁ laphthe h %I%c(kﬂondﬁ") Th@amlne was

( eny am ne rochl ori

snrepa&{d actardingrto dhe sroc(eswesriésmbqﬂ I@@%WL@[‘ f $Fﬁﬂ§ H

i bty R B Lo

10 t@ 8 alemsrdwﬁm ddedichldrbph&hyiethdl-g-(gaiploxslimns5of HCI

( anol . er several mnutes, precipltate
asnlimymmoa;bemm@gmﬁme/tm BPEIPOVRE W@Sae&qp@ﬁewfeﬂua@ HATU

I | d
HoeeRisR Btk b Std-GrbR2d i Rbel fo R AR Fhidofberkdf acid
PRt @ Sted BY arf(B)- nezi4- cﬁﬂl@brbbbenylbamyﬂmmae hydrochlonde

hydr ochl ori de was f ul preci pi tated by
candiputifigd aem@santqq@m% Prlﬁg tBlenis M sl mast Salculated

ALy !
15 SbrBASM AL, B3Py PGS AU PPl cued phase)
RY= ﬂﬂ@@@mnbdﬁﬁdm(@mﬂlﬁ; em@l@)g 1ms&€e(s 4H), 8)A5NNRJ = 1.8 Hz,

1169575 66 { m1-BHy, 1H)abopUAdey i g; T Az i 2 By s = 7.4,
2y 35 11), 7.86 (dd, J = 8.4, 7.4 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.47-7.42
(m, 1H), 7.28-7.26 (m, 1H), 7.22-7.20 (m, 2H), 6.92 (dd, J = 8.4, 2.0 Hz, 1H),
20 6.34 (brd, J =65 Hz, 1H), 5.45-5.35 (m, 1H), 1.52 (d, J = 7.0 Hz, 3H).
EXAMPLE 10
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D (RV4-Chl oro- L/-f1-(4-fluorophenv ethyll-2-(
aui noxal i ne- 5-sul f onyl anni noV benzam de. The title

W@ 0opouisge was prepared fromthe HATU nedi at ed POUPE1004025153
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of 4-chl oro-2-(qui noxal i ne-5-sul fonyl am no) benzoic

Ry el prsHSpiscas PRI Gr-Hed dydeicainsobnzplglazopine 2

bed in EXAVMPLE , St K. M (ESI
ORGSR, 'C ) G en s aga. 1: ntz found)

483 2] : APy d vl clazepinab® e ﬁ'ccag |<gscqidrsolwiquwf34-

1d?5|ydrg)ﬂ_gl=[-r\%5%qglen ]’ll 40(4{ %4_,)91@@ 45171 coycent;at}?dgi-lgf (60 mL)

8'_\%%8 ég'%iﬁd ﬁzaﬂg (%5@2 93364(7m6b ) in 60!’%nsl H)he Fl_ebs%mn@%lxtbi‘rewas

(aﬂov@dd()j tg stir22 O for 30 Bird tlhizn wasl)warTnétho?rcmm tempesadtyre and
6.91 J = =
1sty'reolg-,owngghgoTpﬁ]reMon n@gugquag pou?eq)opfp lcgkgroughr% pH ~10
T Yl SRR RTRg i POM Bk Thepomeined.ropaic fpyers
aNerodriedeneENigSe,, fileret| t:d)memm«adj,md/\psrlfmdaby\ﬂaslh

f t he HATU- nedi at d | f 4- A .
%@Mgr@hméﬁxén@@ AR fpte'rﬁfvg\éiﬁ?ﬁlw fiie somPoNgd 1.23 9, 25%).

( ; F%’f?? rop%enyl )e?% G neNMyd§5OOCOh Hz, gDCls)z 7.71 (dd, J

(EXAVAZE1 B, HSt ti), Q.42 BP(mj 1HET .36 7R3 (m| ﬂ)lelai 7.80-7.19 (m, 1H),

AR T 4o0260, 887 Rotid 1 bz 2ot Phitpl et (i ot

(6@/19?@@ phase): R = 10.03 min. HNW (500 MHz, CDClI
1H), 8.85 (d, J = 1.8 Hz, 1H), 8.78(d, J
=B 2,34 5- Ibﬂrahﬁdrﬁﬂ Ki-debnzd[clazepine.. 2,3:#,5-Tielyahylra2 (dd,

fteéwz%;ié‘]éz'eé‘w%né”ﬁes7q%6£ gy astaissondhy TEE g mb) and
Iélzlfgo o), Llﬁwll}r‘?l e?iuﬁ)\%l,(rmhgame @8@@ (Zi}jmm]olgw%s‘hdded slowly
11H)small BGrtlpc)Js JTh:e rEsOItlhg migtyre VBSNMEdgat(rsjlumfouﬂ% ooled to
ol & ape e BUST M ShiodsdsiVd A8l SadusH'of P10
@selrr{é) 458 54! Négplrsm@tﬁwtd 80 vl yagha ¢4 oy 1.6 hhlg)r i T salts

am ne was prepared accordi ng to t he procedures
deste iamaovehbEfitigtior and tbedjisate was concentrated to provide the title

compound (0.68 g, 61%). "H NMR (400 MHz, CDClg): 7.16-7.10 (m, 4H), 3.94
(s, 2H), 3.21 (t, J = 5.3 Hz, 2H), 2.96-2.94 (m, 2H), 1.73-1.71 (m, 2H).

C. Quinoxaline-5-sulfonic acid [5-bromo-2-(1,3.,4,5-tetrahydrobenzo[clazepine-

2-carbonylphenvil-amide. The title compound was prepared from the HATU-

mediated coupling of 4-bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid
(EXAMPLE 1, Step G) and 2,3,4,5-tetrahydro-1H-benzo[clazepine and purified
as described in EXAMPLE 1, Step K. MS (ESI): mass calculated
forCosH21BrN4O3S, 536.0; m/z found, 537/539 [M+H]+. HPLC (reverse phase):
R = 9.80 min. 'H NMR (500 MHz, CDCls, mixture of rotamers): 9.07 (brs,
0.5H), 9.00 (br s, 0.5H), 8.93 (br s, 1H), 8.84-8.76 (m, 1H), 8.52-8.46 (m, 1H),
8.36-8.32 (m, 1H), 7.90-7.84 (m, 2H), 7.48-7.36 (m, 0.5H), 7.25-7.20 (m, 1H),
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through J, starting with (R)-te/t~butanesul fi nam de.

B. (SV4-Chloro-A/-[1-(2, 4-di chl oropheny ‘
we@eiwgloT6826 ( qui noxal i ne-5- sul f onyl anm no) - benzaP€TES20041625153

title conmpound was prepared fromthe HATU nedi at ed

couplin

T ARTRBD, (G007 9.0, Q5K 75 76 fHeR e 682658 (m

( K p antha_ - 7-35
((E%f%f&%%’ﬁug%@hg%ﬁ $ 8 i S 3B oty 3T 3,p (brm.
PLH), 310843 #xl (e sti), PeaD-2rB8 (EXANEHLE: 1,960 Kn, ™B),(E5091.40 (m,
mass calculated for CHCl NOS, 534.0; nfz found,

543). 535 [MH . HPLC (reverse phase): RT = 10.60 mn.

ME, CDO ): 11.36 (s, H), 8.85 (d. J = 1.8
> t'klz F(L,'i'oghs (d, J = .8 Hz, 1H). 8.55 (dd, J = 7.4,
4 Hz,01H), 8.31 (dd, J = 7.4, .4 Hz, 1H), 7.86 (dd. J

:2\4 Az, 1H), 7.79 (d, J = 2.0 Hz, 1H),
7(47N. 4 1H), 7.28-7.26 (m 1H), 7.22-7.20 (m
2005, 3 =84, 2.0 H, 1H), 6.34 (br d, J =
6.5 Hzl ﬁ%;') Br45-5.35 (m 1H. .52 (d. J = 7.0 Hz,
3H) .

rb

ANPLE 10Qui noxal i ne-5-sul fonic acid
[ -2-(1,3,4,5-tetrahydrobenzo[ c] azepi ne- 2-
cgagf; L phenyl]-am de. A
2. 4,73~ Tetr ahvdr obenzor clazepi n-1-one. To an ice-cold
OLUBPs e s SBhl I AP b ol bofif Bhenyl-
(#nfe.9, 30.4 nol) in portions. The resulting mxture
{5 Bimpoetnosnd uneo el LI HBr Dok eSS -
. e ; . _ ¢
0B TR S RO B AspLE 1Pstep ) e
coohpiid eargbpirdfidcage desonies |d?5?é/éil?}/kﬂ§1]\@@© Ki IN:]&(IESI): mass
trat sh c
(FRisnieg ter G mesR o oui 6 Shm/a Pene” Bt HPLe
2R9 P . 1 1.
o EhSperoRe 28] 1 Ay (ORI COL AR
Torb2déndg)(I08 X bt, 1H), BOF (R 2/ £ 8 HzHIH),79.00(d, 4§ {.&Hz, 1H),

15 2652 @uod < hD. 3 P Rl ot b s 8 7 A TR, b (o, v =84,

27 3, r rp= n . §Ne=8.0, 1.6 Hz, 1H), 6.92 (d, J =
27%'12? e?ﬁg‘ﬂr&é?’z@? ?;']q%?egfﬁ‘?“’l-one 1.23 Zg, .63 (
8l Biz,vietd), 3i.68-8140e(brinn, GHHE 3335 (brand2H).

EXAMPLE 12

ool

=8=0

)
NS
N

20  (R)-Quinoxaline-5-sulfonic acid [5-bromo-2-(3-methylmorpholine-4-carbonyl)-

phenyl]-amide.
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cooled to O C. Lithium alum num hydride (0.89 g, 23
mol ) was added slowy in small portions. The

WO e@aloldspg ni xture was heated at reflux for 24P¢/US2004/025153

10

15 17

20

25

30

cooled to roomtenperat_ure and quenched W|th

50/
; . Lhacset s ke 08
V‘Qb%ﬁﬂ%ﬁ‘i/v@éjagaed 'td brs%'ldt% G‘F{?’? 12h§mfﬁdﬂr6}§él$-(1\l‘@5(5 ggi 70 mmol) in

concentrated to provi de the title conpoun
6 HYD. attd NBRTheoOIXtmHe, waBDslirred overbiphit with $lew wajming.to4oom

Camidiaiucd A then deggenssaifated Mvadiq e hyifbods oloriess
I 8 DTRBRYEdéd Hradubt %éseé@rﬁiéw%wbﬁaaarm|@aﬁa@maﬁon under hi

h
2-carbonv phenvP-ani de The ti'tle conpound yas areg
f vacuurhdo prVite thetesired disl aag \dscous liquid. 'H NIVIR (200 MHz,

4@@&35"%%‘%%@1%%% cjff) YT A o 1 61 '£33%9, v =102,

H7*3%H:é0hq} s@ldwd and 1p\g, Ie‘nwmz dl%)CQISDEQ:Id JE—XMDI@Fs 3.9

mass cal cul ated forC H Br

S, GF)n.20 (d0na) ST R0. fiirkie. THALES (¢ ovebeshz. 3H).

gmg&%ﬁﬁé&k{@ H‘;hNNRUg%)O %h%&pthﬂ]zgwo%mpan -1-

8 oPfRornbdtep A Wh trafﬁsﬁélfr&j #Pa cBhledHube 8ald® 18.Mb coRtedtrited
8.36-8.32 (m 7.84 (m 2H),

ol-lasp4 w;aszweftg?v qdﬁemem ubervay seﬂhedlameatedgm 14006 for 14

6! 4ﬁ1§5‘%'k b?no%ﬁ fgﬁ;&eﬁ%ﬁﬁgﬁ% ?\%rgﬁu%e%ggé%d%nggg (basm by

1klow 3ddition of 6N NaCGH) .The. rAkideOdag ﬁxtradtébi with @iettl 8ther (5x).
(nLZH), 90180§m 1 H, .50-1.40 H) . EXANVPLE
eogatyined Pryants avesamere died (MosR aae.@ncentrated to provide

O BBl PO b epbig oo

co\gd-8/7@ (orli 2%)6@}3]:44 (rr|1 1H), 3.10 (t, J-1OOI—(|jz 1H), 3.03-2.95 (m,
ul noxal I ne n EXAMPLE ,
saéIS %95%%3&%»%@? b 68 m@ﬁ)ﬁ% %é%'ag Gosor s bod 1 h

carbonvl)—phenvll-amlde. (R)—Qumoxahne -5-sulfonic acid [5-bromo-2-(3-

methylmorpholine-4-carbonyl)-phenyl]-amide was prepared from the HATU-
mediated coupling of 4-bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid
(EXAMPLE 1, Step G) and (R)-3-methylmorpholine and purified as described
in EXAMPLE 1, Step K. MS (ESI): mass calculated for CooH19BrN4O4S, 490.0;
m/z found, 489/491 [M-H]. HPLC (reverse phase): Rr = 8.63 min. 'H NMR
(500 MHz, CDCls, rotameric broadening): 9.05 (d, J = 1.8 Hz, 1H), 9.01 (br s,
1H), 9.00 (d, J = 1.8 Hz, 1H), 8.56 (dd, J = 7.0, 1.5 Hz, 1H), 8.37 (dd, J = 8.4,
1.4 Hz, 1H), 7.91 (dd, J =8.4, 7.4 Hz, 1H), 7.72 (d, J = 1.5 Hz, 1H), 7.16 (dd, J
= 8.0, 1.6 Hz, 1H), 6.93 (d, J = 8.1 Hz, 1H), 4.50-4.00 (br m, 1H), 3.91-3.78 (m,
1H), 3.73-3.58 (m, 1H), 3.50 (dd, J = 11.5, 2.7 Hz, 1H), 3.40-3.17 (m, 3H), 1.25
(br m, 3H).
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10

15

rotaneric broadening): 9.08 (br s, 1H), 9.06 (d, J =
w0800|5im6816-|) 9.01 (d, J =.8 Hz, 1 8. 52 (ddpCTVUS2004/025153
.5 Hz, 1H), 8.37 (dd, J=84, .4 Hz, 1H), 7.90
%:M 474Hz 1 H, 79 (d, J = .5 Hz, 1 H),
%BE 6 Hz, 1H), 6.92 (d, J = 8.0 Hz,
3@8340(br, 6H), 3.35-3.05 (br , 2H). EXAMPLE
12 "NUN (R QJI noxal i ne- 5- sulfonlc acid

(reverse phase): R = 8.23 min. HNMWR (500 MHz, CDCl |,
( 1
H) ,

- 2r (2- Hvr‘oxyet hyl am not or opan- 1- ol . Condensed

ie° oxi de (0.8 g, 20 nmmol) was added to a

of (R)-2-am nopropan-1-ol (5 g, 70 mmol) in H
The m xture was stirred overnight wth sl ow
to roomtenperature and then was concentrated

Ve

(RS e ARt B SR TRou S b i Sbony)
\L;ﬁ]@e@ Jyngaevacuumto provi de the deS| red d| oI as a

Iscous liquid. HNWR (400 MHz, CDC

JHie, tithe eampadnd yvas prepaed fgom the H/{H)J mgd@@q gcaupl \pi;:of 4-

%;Eﬂosrbg @%&a&%@ﬁs&%lé%ﬂg} b%ngo %écfél Mngl?; gp B) and
r%e@nylﬁofbhcﬁné EXAMPLE 12, Blef 8) ahdpufifiedHzs désdribed in
f - 3-'Met hyl nor hoI | ne The crude

VBLES H§tepdy B JESI 035 SHEMER0 Br GaaeiNgOsS, 446.1;

t
#iﬁ%ft&‘lﬁﬁ A I PUPLES AL sh Hiaee iR 21 6 SATHIAE TH AMR (500
hﬂﬂtzegD@|3, 1é&n€erihcpuérowehmgjhe 08k b h@rHari b )y Deddndes s, 1H),
oure over crushe I-ce an

a0 (o=t 8 SRR e et Oy s Bl Sallhdf 784, 14

| -
GPEelh 7 (o, Y5 b TOPLEOTDNRLERASM IR), TYREXEEC2H), 4.4
yel(oprl ah) 8.90-3.82 (@, 1%)%3 68-B KRR, 504), %@1( (obDJa; 415,27 Hz,

t =

TtHb 34030 (m Smb 13 B3 FH{bha BBl 6L 2 83 (| 21y
ac’?g“’&g—_'-:bﬁ_ 6.4 Hz, 3H). C (R)-Quinoxaline-5-sulfonic

ono- 2- ( 3- nethylnnrphollne 4-
O
(N
0=S=0
N
2
)
N
(R)-Quinoxaline-5-sulfonic acid [5-chloro-2-(morpholine-4-carbonyl)phenyl]-

amide.
The title compound was prepared from the HATU-mediated coupling of 4-

20  chloro-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 3, Step B) and

morpholine and purified as described in EXAMPLE 1, Step K. MS (ESI): mass
calculated for C1gH17CIN4O4S, 432.1; m/z found, 431 [M-H]. HPLC (reverse
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10

15

20

car bonvO pheny -am de. (f?)-Quinoxaline-5-sulfonic
acid [5-brono-2-(3-

woreiolplases phol i ne- 4~car bonyl ) - phenyl ] - am de waBCT/US2004/025153

prepared fromthe HATUredi ated coupling of

L
nassuc’:'eid dé?e% 1 01 g’ﬁtﬁ? 148 HYS1HES 52 (dd, J =

H Br'N m z found

178(9/1491141 MH-)] 5. 37%(@1ch(=|~ &‘AeﬂsﬁbHrah&lslésﬁ o (dd,8/ 6B 4 ?14 hig, 1H),

P (=T iz gHb.7.ph. 88T, oH) §55cR40bEm’ g?ﬁ,zé %o 3.00 (br

?[ﬁl) 5356(dd J=7.0, 5Hz 1H), 837(dd J =
) 7.91 (dd, J =8.4, 7.4 Hz H), 7.72 (d, J=

E)SAMPLEH) 7.16 (dd, J = 8.0, .6 Hz, 1H), 6.93 (d, J
= 8.1 Hz, 1f ,450-4.00(br, 1H), 3.91-3.78 (m )
3.73-3.98 (o H), 3.50 (dd, J = 11.5, 2.7 Hz, 1H),

3. 48 N 3R/, 1.25 (br ,
3H) ?) - Ui np
[F OrFo- IN

i ne-5-sulfonic acid
etyl nmor phol i ne- 4- car bonyl ) -
phenyl] agi-geo The title compound was prepared from

t he I—|ATth megi ated coupling of 4-
chl oro oxal i ne-5-sul f onyl am no) benzoi c aci d

(EXAI\/P ‘ ep B) and (R)-3-nethyl norpholine

( EXAMPL 12 Step B) and purified as described in

W—[.‘E ﬁﬂelblﬂuon‘viﬁheﬁﬂ) Jethythé dodaRe(glintoxdlifexS-stifenglamiao)-
.1 mz found, 445 [MH . HPLC (reverse ,

phﬁi?@)mﬁ—smmn H NVR (500 MHz, CDCl , rotaneric

bﬁ'g%ﬁfé‘ ang?pouﬁg%s( Hela)éred frénﬁhe I-'WT U- l%e@i%té@bolﬁ_ghnﬁ'bf 4-iodo-
]2=|Iqu1Boﬁhneeﬁi-suﬂonylﬁnmo)banMQ: am}d) (,EMME’L[Ed%{ StgpD)gand (R)-1-
4(224 E%ﬁuorggh%nyl)gﬁy&grgmgzhy%cq%l&e &%%%metﬁﬁ 1, Step C)
%R&%d %s ﬂesénbe?d |71 E‘KAWL')E 135ty R: 28S (BB!)3Hhass calculated
(fb?)i)ngdlﬁﬁdkh()gﬁe’ég“v @um/amwmb&% [M-H]. HPLC (reverse phase): Rr

17 1Peleipoutt ABS00 87 ORI | 48 Fie) BT 10l Tz

ﬂqplam(&wﬁ 8 Hz, 1H),8.55 (dd, /=74, 14Hz 1H), 8.30 (dd, J = 7.4,
| oro-2 QUI noxal I ne- am no benzoic acid

(EAMBLEHG 8. ’lSt@bJEﬁhﬁqldz 1H) 7%’7 284,74 Hz, 1H), 7.32-7.27
(m, 2H), 6.99 (d, J = 8.2, 1H), 6.89-6.85 (m, 1H), 6.85-6.80 (m, 1H), 6.33 (br d,
J =7.7 Hz, 1H), 5.35-5.27 (m, 1H), 1.53 (d, J = 7.0 Hz, 3H).

EXAMPLE 16

foanel

—SO

2 |

N
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nor phol i ne and purified as described in EXAMPLE 1,
Step KK M5 (ESI): mass calculated for CHC NS, 432.1

w0 2006m1d80and, 431 [MH . HPLC (reversephase) : PR/ESBILR5153

10

15

20

25

mn. HNW (500 vHz CDCl , rotamaric broadening): 9.1

1 (b
grérn; Nﬁ@tllqredl-ﬂéom brerezy] Wnogglﬁ] %Sg*f&(‘ﬁdam"ho
7 90 (dd, J = 8.4, 7.4 Hz, 1H), 7.63
8%'3412?"%?25 7(05 6.98 (m 2H), 3.65- ?)40 (br
Trfd-hltle Goﬁ@o&naﬁ}vdmprap\aﬁéd) fromXNEHAT Usmediated coupling of 4-

CRIEEER T IR T R

‘?Eh@g@ﬂaf Lﬁoﬁé@aﬁs%ﬁ]m& Ak @BS Ueaeipbd RIERAMPLE 1, Step

ul no i ne- fon | am no) benzoi c aci d
B, shepcaiulatet! (oR)Cza,l-i15BrCIFN4 33, 548.0; m/z found,

Cedifhih '“Eﬁ"%%s% e
RPIIgoclyrR. et MEASR! pryrass el 9“”?5??193‘2%?6”’ 857

Hldds )= 7 R, 4.41Blz1 BH)igh32 kidivR= Eh0t . Bz, 1EDCB-31: (d1 ¢ 2.8 Hz,

G, o (8- B8 e’ P 2B e, B By, 7 Gy -85
766 Hz41l-lﬂz7 ﬂe“%d §!=18(3d26] ﬁ-l) 8. ﬁzHSd U—&847H§71|69107071(ed J=
184}5 261 Isz us @qumw s zzsaz 36 Pﬂ?-‘MH)I—iﬁ ) «na,rf k), 4.57

5.35-5.27 (m 1H), .53 (d, J = 7.0
r@ Jﬂéo%ﬂ}g?_E 16 G HN O=S=O4- Br ono-

XAV PHG- 4- f | uor o- benzyl ) - 2- (qui noxal i ne- 5-sul f onyl
am no) - benzam de. The title conmpound was prepared

fromthe HA medi at ed coupling of 4-
br ope i al.i ne-5-sul fonyl am no) benzoi c acid
G and 2-chl oro-4-fl uorobenzyl am ne
' s~deseri bed in EXAMPLE , Step K. M
(ESI) culated for 22HBrCFN O S, 548.0; mz
found, 5 550 [MH , 571/573 [ MtNa] . HPLC (reverse
phase) [ 86 mn. H
N

4-Bromo-N-(2,4-difluoro-benzyl)—2-(quinoxaline-5-sulfonylamino)—benzamide.
The title compound was prepared from the HATU-mediated coupling of 4-
bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 1, Step G) and
2 4-difluorobenzylamine and purified as described in EXAMPLE 1, Step K. MS
(ESI): mass calculated for C22H15BrF2N4 O3S, 532.0; m/z found, 533/535
[M+H]*, 555/557 [M+Na]". HPLC (reverse phase): Rr =9.64 min. H NMR
(500 MHz, CDCl3, rotameric broadening): 11.31 (s, 1H), 8.92-8.86 (m, 2H),
8.62-8.53 (m, 1H), 8.35-8.29 (m, 1H), 7.96-7.90 (m, 1H), 7.90-7.83 (m, 1H),
7.41-7.32 (m, 1H), 7.15-7.10 (m, 1H), 7.09-7.03 (m, 1H), 6.94-6.82 (m, 2H),
6.31-6.24 (m, 1H), 4.53 (br s, 2H).
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15

20

NVR (500 MHz, CDCI ): .2
6.0 Hz, 2H), 8.57 (dd, J
wQa 2005816896 . 8 Hz, 1H), 8.31
J = .8 Hz, d

.88 (dd, J = 5.3,

, 1H), 8.32 (dd,

Hz, 1H),PQr/832004025153
.4 Hz, 1H), 7.43

d

o~Nm
N
- -b‘.
EOO

=.8.3, 2.6,

'I*he title corrpound was pr epar ed fromthe
Oy Qat ed coupl i ng of Abrono-
Z-éq pexal i ne- 5-sul fonyl am no) benzoi c acid ( EXAMPLE

) -and 2, 4-di fl uorobenzyl am ne and purified as
T™wed in EXAMPLE 1, Step K I\/IS (ESI): nmass

calculated for CHBrE N O S, % n(@é S d
mnmnemﬁylfoms@ycs%(qzmaw G100 epePRRepylkamyde.

Prlhg eenci:% Bun@w%(s S&QE@M@M&@% é—%ATBtrﬁgH’_Ea'té“d cqupling of of 4-iodo-

(ZJQquﬁoxaﬂné&?@uI?cﬁly(lamnid))bertcﬁﬁadidqe?)((ﬁrmPI:E 4, Btep D). 2881

g,azggg%é @gld?pjﬁr%lfa)zas a?esﬁlbgdgg EéfﬁMEiI% ‘f (';gtgg}_l% Mps I%§I mass

H2
HloidotTol i RlioS sogriats sloms ey o
tpHdse): cero@Md mins bt BPR €G0G Mita, tG@CHNmamdcdur@@idenmg)
couglln of 4-

718 hiz. 3P89 00 4 Wi Dy B 81t 5 BidhbeR (@ J =
@?&f}ﬂqﬁ@5 gde SERINE ﬁ@?% isf heq, a%80k¢sp£|8beﬂz nH), 7.37

mass cal cul ated f
q@1y218.\HABS, H)566750 (d, diaStOoldnd1HB§53(p-ﬁ|.2-ﬂ (br rmpgld;) 2.91-2.89

(r everse &?@gﬁh%% 54;,2654 i) %W? 5058%{%%% oo

Hz, 1 881brsl 8.49 (d, J =7
%AmgtES%d JI:|)84 Hz( 1H), 7H298(s 1(|—|) 788

’%J\Jesle 1 H, 7.37 (d, J = 8.1 Hz, 1H), 6.75
d

Hz, 1H), 3.30-3.27 (br , 2H), 2.91-2.89

1.63 (m 2H), .63-1.54 (m 2H), .50-1.43
)R AMPLE 19 (R)- QJI noxal i ne- 5- sulfonl c acid

[ 5- |8d§ &- (3-net hyl nor phol i ne- 4- car bonyl') -

N
’
<)

N
(R)-Quinoxaline-5-sulfonic acid [5-iodo-2-(3-methylmorpholine-4-carbonyl)-
phenyl]-amide.
The title compound was prepared from the HATU-mediated coupling of 4-iodo-
2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 4, Step D) and (R)-3-
methyimorpholine and purified as described in EXAMPLE 1, Step K. MS (ESI):
mass calculated for CogH19IN4O4S, 538.0; m/z found, 537 [M-H]. HPLC
(reverse phase): Rr=8.71 min. 'H NMR (400 MHz, CDCls, rotameric  ~

broadening): 9.05 (d, J = 1.8 Hz, 1H), 9.00 (d, J = 1.8 Hz, 1H), 8.94 (br s, 1H),
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phenyl]-am de. The title conpound was prepared from
t he HATU- nedi at ed coupling of 4-iodo-

wQ@2qogiasexal i ne- 5- sul f onyl am no) benzoi ¢ aci d (BXHNPL0R4/025153
4, Step D) and .{R)-3- nethyl norpholine and purified as

S pEEa T AN s By R4 5 b 1857 02 . =04
ggdﬂz( 1eHeT 90- -PBASAY, 1H3 7.9 (44, m=na onmzme@awa d, J 8.0

meric . Dbroad eni ng

o ol e oo S A e, T B 641m+)1ls) %47 (0, J =

s, 4734 . 995258, TG DT i

(g od = 8.0, . Hz, 1H), 678(d J = 8.0 H,
> 7E)3'IZM 5.%.0 (br . 1H), 3.90-3.82 (m 1H), 3.66-3.64

” 3.47 (dd, J = 11.5, 2.7 Hz, 1H), 3.35-3.25
31Ch. 21 (br , 3H). EXAMPLE 20
|no aI 5-sul fonic acid
6 .CQ (nor phol i ne- 4-car bonyl ) - phenyl ] -
anld _'I e title conpound was prepared fromthe
dlated coupling of 4,5-
d 2- (qui noxal i ne-5-sul f onyl am no) - benzoi c acid
( 5, Step D) and norpholine and purified as

destribed in EXAMPLE 1, Step K. M5 (ESI): nmss
C%{Jﬁiékéﬁr%ﬁéu fofidh&d [4\'5Qh§w|of‘éi§ %orﬁﬁ@llrféﬁmmérbdrﬁﬂ)( ﬁ%@@nyl]
[ . . m n.

reverse phase):
MnlnideCDCl , rotameric broadeni ng) 9 06 (d, J =

e &&ﬁ gggl(pggn@d%as Brepageqllm)m %%%Aigﬁmegi aggg eguptﬁg_of 4,5- |
10 @icl’ﬂéro ?fdhwn?)xgﬁné-@dsulfbnylaﬁmﬁoZ)Eeﬁzchb aclkHEXAMPRE(5, Step D)
, 65-.3.48 I\slg sl
amﬂbﬂOf&h@m&meuuﬁﬁd}aﬁaﬂeﬁﬁ@b@ %EXKM%—%& gtep K. MS (E

W%gég&vﬁﬁﬁ@ﬁ@ﬁﬁ& i%%,?%a,tlﬂlyé &R 965/4B79N-HT. HPLC

c(?é@érbg%(h@fse)‘* Rr= T 8.84 r5n|n | I;I NMR (500 I\;Ikt;lz CDCls, rotamerlc
br ono- ui hoxal i ne sul fon no zQi c acid
(Eanpaing). 0,848, &7 b dbing. g g o1 da 3 851 (dd. /=
d
s EERIOFNPESE Ko 1 7
= 8HPZQA HzevH), SE?qua,s’eBl) TRI4=(9 134), mas 4 HONIR, BI(HJ) 3.65-
CDCl rotaneric
3.48 (br m, 4H)
EXAMPLE 21

O
Q”ﬁ@
HN Br

0=8=0
N

0

NS

N

20  Quinoxaline-5-sulfonic acid [2-(azepane-1-carbonyl)-5-bromophenyl]-amide.

The title compound was prepared from the HATU-mediated coupling of 4-
bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 1, Step G) and
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broadening): 9.08 (d, J = .8 Hz, 1 H, 9.00 (d, J = .8
Hz, 1 H, 887 (br s, 1 H, 850 (d, J=7.3 H, 1H),
W(82®4/0(as96J = 8.4 Hz, 1H), 7 87 (dd, J = 8.4, FCWUswm/ozslss

1H) 80(d J=1 7.16 (dd, J = 8.1,

10

15

20

25

8 Hz
gzppa@e ggd;puglil 8 cé%crlbeggn f_)étgoflf’hg g%tep%égk/% gEELSI() mass
é?)cula"te (Porlc ?F @&Wsswlfgur?@ 487/489 [M-HJ. HPLC

noxal I ne-
Eev@hte)ploaéb)( ZRTs— @i wydm SiH NN R2(600] Wtz AC Bz dpiameeric

@r&gcﬁé’n‘i% S AU AR 100800 49 epr & Hnd HInB 8T Gr g 1H)
%Oésé‘& § = 93 d%@lﬂiﬁ% é4QHeJ(=28 2 19 1@4(}014871@.1(1) Ji=g 4, 7. 4 Hz, 1H),

concentTat é was adde
o8B0 (d,rV pdrd HznéH)Thé6r(ddu-|/t=|81@ irB)dﬂZl,r'Hﬂ)N%SQ'ls(dngreﬁ atz, 1H),

2%53%%#& Pt B o Sl 2Bt BT B8 R e e 8ol e g 2

ol_r_]{;ﬁ l}ﬁsgﬁ jed to pHwth 1 MNaOH and extract ed

. E . The conbi ned organic |ayers were

dEXANPLEe22 9SO , filtered, and concentrated, to

provi de t title conpound (1.40 g, 64% . HPLC

(rersepase) R=6.40 mn. HNW (500 Mz, CDCl ):

0, 1.8 Hz, H), 7.45-7.42 (m 1H),

, 7.02 (d, J =8.2 Hz, 1H), 6.68 (br
‘ Q=47 Hz, 2H), 351(q,J=5.3Hz,

2H) B 20—3s=405 Tet r ahvdr o- benzorfl H , 4loxazepi ne. To a

|

di hyd enzo[%][1,4]oxazepin-5-one (1.22 g, 7.48
nmol ) (20 nL) was added lithium al um num
hydride (0.85 g 22 nmol) in small portions. The

r@a}mbﬁalnga -Gisxtfonie awd [Frehtoro-2af2, 3-afHyaxo-Hbt-berzalf][1 4]oxazep|ne-
cooled tqQ roo terrperature and quenched with
sﬁr@é@gﬁy nh ideaddition of H O (0.85 nL), 15%

aq: Mol rb‘tZI-pBeﬁQO -3k ( 2059 01Y0) soldtién of

ra fon, and the filtrate was
coimonanr4road Qd) g,. @Dd4trhel)m c¢|@cem§rm@@® haSCa.(89 r@L) was added

dleh 175, 59“7é Fy i Posipns-7 T Barsiding XDt Wag ifepiat 0 -
‘]for 36}1ﬁ|r|]12't¥he \?é? \\/Ae%éﬁ'@o(t% ro?ﬁ% txeg:\”ﬁ)eﬁgtdsrb andl dirfedBverdidht. The
sul fonic acid

[r‘@a@hb@hﬂxt&ré a3-phiuned cotdidee basified to pH ~10 with 1 M NaOH, and
extracted with EtOAc (3x). The combined organic layers were dried over
MgSO., filtered, and concentrated, to provide the title compound (1.40 g, 64%).
HPLC (reverse phase): Rt =6.40 min. 'H NMR (500 MHz, CDCl3): 7.98 (dd, J
= 8.0, 1.8 Hz, 1H), 7.45-7.42 (m, 1H), 7.16-7.12 (m, 1H), 7.02 (d, J = 8.2 Hz,
1H), 6.68 (br s, 1H), 4.40 (t, J = 4.7 Hz, 2H), 3.51 (q, J = 5.3 Hz, 2H).
B. 2.3.4.5-Tetrahydro-benzolf][1.4]oxazepine. To a 0 °C solution of 3,4~
dihydro-2H-benzo[f][1,4]oxazepin-5-one (1.22 g, 7.48 mmol) in THF (20 mL)
was added lithium aluminum hydride (0.85 g, 22 mmol) in small portions. The

resulting mixture was heated at reflux for 24 h, cooled to room temperatuire,

and quenched with successive dropwise addition of H,O (0.85 mL), 15% aq.
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| [ 1. 41 oxazepi ne- 4-carbonv -phenyl|-am de The title
conpound was prepared fromthe HATU nedi ated coupling

wW@R00d/00d8ho©r o- 2- (qui noxal i ne-5- sul f onyl anm no) beCUR04/025153
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15

20

25

acid (EXAWPLE 3, Step B) and
2,3,4,5- tetrahydrobenzohﬁ][ 1, 4] oxazep| ne and purifi ed
mcmemmmm&smct O @ 5pIT.). NEbe(s2Hs) wergaresnoved by

A By b e BB 0
?’%@ G@St ahéé’@t@idgCRPf:O@dﬂm1P9NMF9(501} B QDT 2AM19-7.12
o), BX6DT 1w, 24 S A6 2 HewpH 5 36 (o) 315% (4=

48&"452 5{{).;"20@%@0@ gie?’% (m 5. B2 g 7 §9nd onii)

, . 3.38 (br 1
i aEhétltle comlg)ound was

£ar fﬁwﬁwﬁa%w @é@ﬁ%‘g ﬁ@fpﬁ@@%ﬁ%{w&z aunoline.5
(s%)fo%gwnha JoaREBieadid €€ MAMALEBASRSp B;adeszcs 4k59tiatifaduydro-
enanti omer (EXAMPLE 12, Steps, A and B) _but

sttenZD[ 4. Alpxazepme ancaHritied apalesetibe d inREXAMPLE 1, Step K. MS

|

(A RS Rl RO o RGDS 4ot 31 s 49547 IMeH
TI-“‘IELF'(Fé\%r%ﬂ'ﬁQS@)d Ras gB&panedHINUIR @400 MH"iUCMg abtaineric
cou

zbrpadanl%g &JOW (Me2l).<4,B5 §br s MPHY)DHERABE & QoHy 8.52-8.47

(AT 5 B AP TS R 2 2

mRes- W@d) Gitl, AHG,0B 96r MHEEMSZII-& ‘B—IB)36CES ~-B1A (fm)uﬁd) 6 82-6.78

s M 65856 (r%LSZ{WbSﬁé%S%?m% G gHPYT ors
SEEEB,( W(grg Q@HQ%gé'&grsSm*; 8.95 (br s, 1.HZ1

837(dd J = 8.4,
I-EXAMﬂLE2392(dd J = 8.4, 74Hz 1H), 790(br s,
1H) 37(dd,J:8.0,.6Hz, 1H), 6.78 ( J=28.0
=1 4.30 (br , 1 H), 3.90-3.82 (m 1 H),
3]/6’7» 1H), 3.48 (dd, J = .5, 2.7 Hz, 1H),
3135-3. 2 2H), .30-1.20 (br , 3H), t. 0-0.9 (m
1 . Hl}l |
0=S=0
1)
c
N

(S)-Quinoxaline-5-sulfonic acid [5-iodo-2-(3-methylmorpholine-4-carbonyl)-
phenyl]-amide.

A. (S)-3-Methylmorpholine. (S)-3-Methylmorpholine was prepared as
described for the (R) enantiomer (EXAMPLE 12, Steps A and B) but starting

with (S)-2-aminopropan-1-ol.
B. (S)-Quinoxaline-5-sulfonic acid [5-iodo-2-(3-methylmorpholine-4-carbonyl)-

phenvyl]-amide. The title compound was prepared from the HATU-mediated

coupling of 4-iodo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 4,
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Qui noxal i ne-5-sul fonic acid
[ 5-brono-2-(7-fluoro-1, 3,4, 5-tetrahydrobenzo]

W@ r@zepisne- 2- car bonyl ) - phenyl ] - am de. A PCT/USZOO4/025153

10

15

20

25

7- Fl uoro- 2, 3, 4, 5-tetrahvdro- benzof cl azepi n- 1- one.
ist‘séé’ S ootk IH&rr%%&&Lea%r?cﬂﬁpéﬁeaiﬁ%eﬁgﬂp?ir&%t%ewﬁ1
Si8p RO (FY. ERSILARLINRE 18F CHUUINID,®, B38I0; On/z ol 537

warm to room tenperature and
$MHHT e HPLT (detse ;'ﬂlrﬁer)eeR:rt* 8rbZhinin.urkd NIMR ( |46er\4le oQ@nCL%

sy abirceanc 3o o SHA TSR E AR PEI. 8.05

N } " @t e dHEnd .92
g@ﬁ%ent%at ed?ddzr ST Q|—|§taP|I|-9 8237 (@@ldgbﬂl\@mr 1d”‘|2 118y

he reésidue was puri

¢dd ommaagramyz(ﬁﬂpzxwmexaqé@ ?@7p(ddvdd='\é8 0. 383 gz Hd)g6.78 (d,

@{I;,Bh(f Hoph kS, £ 1807 150538678 gm, AN B e Bl 151 3.48
gdé ﬁ 522%4? 1#) 3. % %Jzo(@lﬁl 2H) 3. @2%02 (B nhlst;LH)o 0.9 (m

'1I—?)1 Hz 2H) , 209 198(m 2H) B 7- Fluor02
3?9?4\ %%hvdro-ll—l- benzof cl azepi ne. To a suspension
al um num hydride (280 ng, 7.4 mmol) in THF
(10 nL) at rgontenperature was added a sol uti on of
7-flxoro-2, 3 4 - tetrahydrobenzo[ c] azepi n-1-one (0. 38
G moN) F (10 nL) dropw se via syringe. The
Syrihgs wa ith an additional 5 mL of THF that
was added t'3 the re8ction mixture. The reaction
m xture waS=Hedted at reflux for 5 h, cooled to room

t enpera and quenched by the additi on of (0.3 L)
foIIovve b Poaq. NaOH (0.3 nL). After 5 mn, HO
(0.9 mL)® dded, and the m xture was stirred

dly f |t ' i pi.tati - of
b Brsudroneadiiaim ol -Meer o bridPaBlares
ded the d d
Bl ez apB P B by D e A Ee P B OB AR (400, Mt
QRC7-Fluoib-26 .4 detetrahydi®-RenZ[gapepintd-one. Qﬁsqwnsgprhof 6-

%'Iqsgir@gzétr%ic'p_%ze’ (@%@@6 @Z / }9&9@ éoq%‘éa%’trgiﬁ(f' Hgﬁ gg O?@\é{g% Fneated with
iz? my, 8% (r%o@"brhelregétldrbﬁ/as stiffed 30 min at 0 °C then was

| né-5-sul fonic acid
[amvcmm Ra( 16 ro@ndemperatuse aad wapafirsskior Jdd-aZ Beiraaction

“mixture was poured over crushed ice, and the resulting mixture was made
basic by the addition of 5 M NaOH, and was extracted with DCM (3x). The
combined organic extracts were dried (Na2SO4) and concentrated. The
residue was purified by flash chromatography (EtOAc/hexanes) to provide 0.38
g (59%) of the title amide as a tan solid. H NMR (400 MHz, CDCls): 7.72 (dd,
J=8.5,5.9Hz 1H), 7.02 (ddd, J = 8.4, 8.4, 2.6 Hz, 1H), 6.91 (dd, J=9.2, 2.6
Hz, 1H), 6.25 (br s, 1H), 3.14 (q, J = 6.5 Hz, 2H), 2.86 (t, J = 7.1 Hz, 2H), 2.09-
1.98 (m, 2H).

B. 7-Fluoro-2,3,4,5-tetrahydro-1H-benzolclazepine. To a suspension of
lithium aluminum hydride (280 mg, 7.4 mmol) in THF (10 mL.) at room
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2-carbonvD-phenv -am de. The title conpound was
prepared fromthe HATU nmedi ated coupling of

wa2s0039Q2- ( qui noxal i ne-5- sul f onyl am no) benzoPCT/Hszod4/025153

10

15

20

25

(EXAMPLE 1, Step )and?fluor02345

t et rahydro-1H benzo[c] azepi ne and ed as
dersperatae was edappieesaluticst @ 71ﬂU0K%5LgEéFJ) nass

%@Wﬁéﬁ%@[ﬁg%g Eepg e éé% QSR) 2. W‘gﬁm()ﬂqﬁﬁ'.Hlf’??d ﬁrrL? dropwise

V& s rfﬁ@@ Thé eyamgs was bmead&witm@) additiofabs oL ()fnTHFI)that was
%H%gd do gigr,e (Qnépho\m mn@?rg STéSququpnxtpr@ (yva;sg@q@t?ﬁ]mt ﬁ_ﬂux for 5
}1 %égl%% to‘}?o e?‘n;%z_rbatuﬂ'g) %‘}J gﬁéagl'&e?dlbgfﬂe 'a'dem@nJo@ l-{p_@ﬂ(o 3 mL)

i‘”"fg“éd’ by 8564 a6, ﬁaoc-h(o 3 rms)H)Aft@r BN, 1320 ((aqg mea;s added
4.31

B, the, @Bﬂ{f(ewa?( Birre ap@yé@r 3@%5 r%gH‘g'i%n pregl;pl%n}i‘g of
%'ﬁ&'ﬂ%alts 5% rﬁ&tlﬁ@‘vﬁé fitdred %Wée'%ed with THF.

| noxa oni c acld
[Coric@nbrationet Wbmppﬂundemm%dwedo@mgng(mo mg, 98%) as a

vaiaiin. tl MBI JFon Pitro GRIGIsN 796 ikl 78254 Hz, 1H), 6.86 (dd,
LPLO UYL 697d68 /B8 4, 8.4, 2.7 bz, 1H), 3.9 (s, 2H), 320 (1, =

nmeso- hollne4car O¥IC acid

fEEQszlIl-L)I 285288 (m AH mr7@ -066((8), am%@f@péhl)l ol

dro-

(t?é}f%o aie |He—52 cl,arboﬁ’ hBﬁ -laﬂwldé' hﬂrhéﬁtm@tddifﬂpdm&swbs prepared
arr shaker 4 h under an

afrmnsmweﬂdmemam caﬁpllngdﬁdgfér@mOFRe(qwlOéBU@Q Snas

oy e sy By ABHEEE 7.8 8Bl fIRLeE oL e

g@ﬂﬁﬁif&rba’fﬁfbén&o[@'&iégnﬁ@aﬁd @(ﬂnﬁléd @srﬁeﬁcubedm EXAMPLE 1, Step
I astereoneric am nodiols as a vi scous Iel I ow

1€ S, rmsmpainsaa s s hOiacss N

ﬁ]ﬂf Efp\’m f@de%&?ﬁaa%% r érac :@ﬁn\%;’g{ew Qﬁgo btz %ch
CRRARBEE BFEHANRRY 4 9W6s0 addet 14 )p8198-8 Bdgmi f1H)aiBt85-8.78 (m,

Z%ﬁi%gégs?%f%vﬁﬁ?? 425 (10 Do %Ffai HE 720 Ba dH, 7.84
1
t(ﬁe reggt %Z%ve]m ok ‘98 ﬁem*‘ﬁr’m@iw il 1'H7t992 6.80

e resu t|n
(m, 1.5H), 678668(m 1H), 6.64-6.60 (m, 0.25H), 6.39-6.33 (m, 025H) 4.42-

4.31 (m, 2H), 3.93-3.90 (m, 1H), 3.70-3.55 (m, 1H), 3.15-3.07 (m, 1H), 2.90-
2.82 (m, 2H), 1.87-1.78 (m, 0.5H), 1.58-1.49 (m, 0.5H).
EXAMPLE 25

J}/Q

0=8=0

D)

N
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m xture was cooled in an ice bath and nmade basic by
the slow addition of 10 N NaCH The aqueous m xture

wor®sexase@ct ed with diethyl ether (3x300 nl). Bal/US2004/025153
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25

30

began to precipitate fromthe aqueous |ayer. The
aqueous | ayer was filtered throu?%heta si nt er ed gl as;s

{(Br%)eRuingnalinerd-gHiesigasid {243 Sdimethdmorphelnsatgerpenyl)->

e aqueous filtrate was furth t t ed
Wéqumngbﬁnf"gg_t her (6x200 mlL). The conbi negrosgaaiag °
|2y €3, $)-Be5-Dirfet8AMOMIBInE-4Aoarboaplieatid ae:esdbmvi esamvmct $E.R)-
glve g mxture of |s- and bra s-dim?th I nes

z fA migdure of
;ér%@wé}?g @n%l%%?ﬂ?dé??giétoﬂe%}g]@ng? mmol),

@grrdtfﬁ@#gz (btutcyg @utexarhhmmas e3mbirged Whh methpnoh(260emL) ina 1L

ot ol T ooap bus# G 1 S0P 148 uncer an
{

HHEPhER APl Ao G TR BT yas St T Dy Rtion

BRhtPpad e didiemaicsbus earth, Bnsingrwitie ekeessmefiranialndhe
as an orange liquid. The di ast er eOMeErs were separ at ed,

Sitrateasas conasmitases ipHgcycEtoaroNisera BIURE 6f fiasjerpgmeric

S S
L L e R M
?Fﬁbeﬁrl)ljl)de%lo‘rl rﬂlxgdrgs(SFd) blew 6amoras §Gkd Jn a31 5865mR. thgk-walled
esrgqalahﬂe rmtlon}veﬁ;@i {(:lqs 4gam concent$ated?—lzso4 was (addeé slowly

f(gigﬂflggﬁf‘/gx Gtenft c{%‘eg%écg‘) Tg{%}éés\%gg fla ARG h%ﬁi(e‘i'i at 140 °C
Ebﬁ?\(ﬁg gﬁﬁ% Gbﬂum_cﬁ‘tmmb)turd%/vas @oﬁﬁed HtmIN/RO(rﬁb@rLMHBd |@acand the
%-fhaskgryq;s slgsegi-,lrw(tgg\e Jeactlog m%tLge @fh %Q_ﬂ'nq_ E)F Hzé Tl'@_f)esultlng

(ré&grggw%s E)?gleg itan | 5'%) atfPand mad basic by the slow addition of 10 N

net hyl nor |ne rogen chloride gas
WeaObu b‘blheedquedamns mnstUre wed ee(b‘aatedo\mtroﬂlethyl ether (3x300 mL).

3, 5-d
(Somligieh BRI S A i By
ﬁl}eﬁ’eﬁrﬁr\sggh% éﬂwfbr@& 'g!é%% fuﬁh@l bﬁé@ﬁé Qﬂac‘ﬂ@lﬁatéb sawe tvere washed

mn at C then room
t witp eL8t (108.mICh eThetalqaaOUs wa@te mvfgdhahewta@@@d wihediethyl

the residue S artltlon dj -
tﬁe@a%mﬁ? Tfebmpifef B BEAr uBl e FLUBE G End
nrﬁf Y%?ec??ﬁ VAGIRS gWé B raixirB)f o e t(fé‘n@-dlnTéthylmorpholmes
I ned organic |ayers were

as an orange liquid (1.8 g, 41%). To a mixture of the unpurified
dimethylmorpholine isomers (1.8 g, 16 mmol), NaOH (1.2 g, 30 mmol), and
H,O (7 mL) was added di-tert-butyl-dicarbonate (3.2 g, 15 mmol) in one portion
at room temperature. The mixture was stirred overnight, then was poured into
H,0O (30 mL) and extracted with diethyl ether (3x30 mL). The combined

organic layers were dried (MgSOs) and concentrated in vacuo to give the

mixture of Boc-protected morpholines as an orange liquid. The diastereomers
were separated by flash chromatography (EtOAc/petroleum ether) to provide

(S,S)-3,5-dimethylmorpholine-4-carboxylic acid tert-butyl ester (2.0 g, 59%).
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dried (MgSCv) and concentrated in vacuo to give the
title norpholine as a yellow oil (0.64 g, 61%. H NWR

w@ 2@8/o0Mdeq CDCI ): 3.70 (dd, J = 11.0, 3.1 Hz, PQFyS2004/025153
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25

30

3.31 (dd, J = .0, 5.7 Hz, 2H), 3.20-3.12 (m 2H), 1.47

H,
(B G APy PRsT R T TN (509t GPCI)
@%;@?ﬁgmbamds udt948 (8 2&2 24?,%UQH9>W 98 (d, J=6.4 Hz, 6H). In

5-'di met hyl fo i ne- 4- Carboxylic acid
f additidmut(\ ReBteso-3, G-Memylmommbw carhmylrraa@lri tedeoutyl ester

(0 b 27%) W55 oftanp. i (e FRAGPRIYRIIShen: F ¥ Tsa. '

tQRRE (BRI RE, BICIJE BN Rlq, Wes 7R 0y ¢, QH)V@?OQd art15Hz,

t he rgsn due was partiti oned bet ween di et hyl ether and
lmw m:m(ddrh/e- Nyt %9 al-ls)einAF/a(SeaH) a‘nao {the/ ac}'u@drle 6H).

2 ; ?Ct ed 0, § h d' t 2 et 2 46( asebubbled into a
; Yy

C&GF@&%@@%@? of ﬂs S?/%U&dirﬁeﬂiyﬁﬁoﬁgg%hhéw @arﬁ@kgmgégma ?ne%utyl

ye
2¢dter .02, 2. Dmnfoh) IMIH)%tharKIb (2®mls a_t_}Gb°C overra (18, mm period. The

N IR T o —

Prig&heitharblSMsPRIMOWEY BF vatuo08ad 2né %&lﬂ@é&}dsg%rﬁhoned between
sul f onyl am no) benzoi c acid (EXAI\/PLE 4, Ste 0. 050

gdlemylﬂ!thﬂmn 2BINaQkt ethedayiess wexe sap@weﬁmndcmeoaqwus
(uSbeb Ry el 5008 e TEa R ravers wore

r @sedipe %@@@4)“ &né@ @Bﬁﬁéﬁtl‘éiéédn aono tcpgwenﬁe ¢|ﬂe§)md;r<phbﬁnmme a
residual thionyl chloride. The acid

oml@mn@m((h%aw%%) whi NMF%(ﬁQQjMHFhé?%bH 3&@ Eﬁd d/e— wa Q. 3.1 Hz,

RN S G R ACE N DR

f9E 6l7MHz, BRp. reaction m xture was poured |nto 1 N HCI

and extract ed W|th DCM (3x) .. The conbi ned or i C
| Gvd SR npresord. by @.La- Igoyphiglime: JAYEROEA COIPr s was bubbled

(ER ARSI 4 R iR SRR RRERIN e carhoyic acid

atgrdieutgbestes (0.90 g, ¥2 (inSbl) in mesisareA (20 hdt)ed OF W ofer a 10 min
?Séngcb ﬁ\é régﬁa%wggébo%&o @@jg% %O( Hinat g@@ﬁ ?3r5 ﬁat room
%?q:ﬁ?{d?g? g g%(r@rétrga%oié‘)ag refhdvéd lﬁ U)acu& Y & redidue Was

partitioned between diethyl ether and 2 N NaOH. The layers were separated,

and the aqueous layer was extracted with diethyl ether (4x). The combined
organic layers were dried (MgSO4) and concentrated in vacuo to give the title
morpholine as a yellow oil. "H NMR (500 MHz, CDCly): 3.78-3.68 (m, 2H),
3.02-2.92 (m, 4H), 1.50 (br s, 1H), 0.97 (d, J = 7.5 Hz, 6H).

D. (R, S)-Quinoxaline-5-sulfonic acid [2-(3,5-dimethylmorpholine-4-carbonyl)-

5-iodophenyl]l-amide. A suspension of 4-iodo-2-(quinoxaline-5-
sulfonylamino)benzoic acid (EXAMPLE 4, Step D; 0.050 g, 0.14 mmol) was

heated at reflux in thionyl chloride (5 mL) for 30 min. The reaction became

homogeneous. The thionyl chloride was removed in vacuo, and the residue
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8.56 (dd, J = 7.0, .5 Hz, 1 H), 8.38 (dd, J = 8.4, .4
Hz, 1H), 7.93 (dd, J = 8.4, 7.4 Hz, 1H), 7.81 (d, J =

wodoosmmsid—l) 7.38 (dd, J = 8.0, .6 Hz, 1H), 6.8Bar/(82004025153
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25

8.0 Hz, 1H), 4.15-4.02 br,2 ,374dJ=6

%s@dog%é@ﬁmréta@egﬁ(gg }_% Ffﬁowﬁ chloride. The

agtid chloride was obtained as an off-white sohd The aCld chloride was stirred

o

owpLi
D0 B 7 Y8E [ Boin Aititblias poured info 1. Kigh and
dexirhctpd WithaDA M 3>d)yd1h@><omnb|aeddjrgan|arlmyqu were etied(Na,SO,4)
described in EXAI\/PLE Step K

1): nmass
cand gracertrated. dha neﬁwbesw%@sﬂbed ﬁwilaﬁza (FREOME Y AR

BT YRR R O D g Ll

9(EB|)( mask GaIClﬂaiéIi foﬂ.B)z1H;8|P9&)4(SQI55§ 0; Ihiz, foBn® 063 fM-H'. HPLC
(rgger(sg phﬁse) %T F|28 77_[ pi)m H?@M&@OOﬁHzgéﬁggﬁ r@%erlc

&g\)oasdégﬁ@(g%go(é 78 @ Hz, S1HTE 0 dd o, (/5— ?7%9 IHY &58 (br s, 1H),

( 81563(dd, J2= D9, 2. ﬂ)&lz(hh'l) M8 (4d, 74 £.834,( 1t FH)H)EXARAE, J = 8.4,

[2% {@;%,%‘{#gha, In{r;e u' fgﬂgf iggggﬂwly &0, 1.6 Hz, 1H), 6.84 (d, J =
a0 e i < S8 Iﬁﬁ%*a G e e R TR

(SGH)—IerH)) 1336(d1|Jmt7t(yHZDSblhol i ne and
qui noxal i ne- 5-sul f onyl am no) - benzoi ¢ aci d

(Ewkiéf% Step . M5 (ESI): mass calculated for CH
BrNOS, 904.0; mz found, 503/505 [MH . HPLC
(reverse phase): R=8.67 mn. HNW (400 vHz, CDCl ,
rota r|N:b dening): 9.04 (d, J = .8 Hz, 1H), 9.00
(F—ll H, 8.64 (br s, 1H), 8.56 (dd, J =

@ ﬁﬁl 1H) 's. 38 (dd, J = 8.4, .4 Hz, 1H), 7.92

(dd, J ® 7.4 Hz, 1H), 7.63 (d, J = U Hz, 1H),
7.18€d|j5 8.1 1. Hz, 1H), 6.99 (d, J =
SN

Quinoxaline-5-sulfonic acid [2-(4-hydroxy-piperidine-1-carbonyl)-5-iodo-phenyl]-
amide.

The title compound was prepared from the HATU-mediated coupling of 4-iodo-
2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 4, Step D) and 4-
hydroxypiperidine and purified as described in EXAMPLE 1, Step K. MS (ESI):
mass calculated for CooH1gIN4O4S, 538.0; m/z found, 539 [M+H]+. HPLC
(reverse phase): Ry =7.77 min. 'H NMR (400 MHz, CDCls, rotameric
broadening): 9.07 (d, J = 1.8 Hz, 1H), 9.02 (d, J = 1.8 Hz, 1H), 8.90 (br s, 1H),
8.50 (dd, J=7.0, 1.5 Hz, 1H), 8.37 (dd, J=8.4, 1.4 Hz, 1H), 7.95(d, /= 1.5
Hz, 1H), 7.89 (dd, J = 8.4, 7.4 Hz, 1H), 7.39 (dd, J = 8.0, 1.6 Hz, 1H), 6.77 d, J
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8.1 Hz, 1H), 4.18-4.02 (br , 2H), 3:76-3.73 (m 2H),
3.58 (dd, J = .7, 3.6 Hz, 2H), .35 (d, J = 7.0 Hz 6H).

WEMMPLEBRIR8 ( S) - Qui noxal i ne-5-sul fonic acid  PCT/US2004/025153

10

15

20

[ 5- br ono- 2- ( 3- met hyl nor phol i ne- 4- carbonyl)

PnE e b g 0o bopl Fvcs BB (316 B B 57 2.05-2.01

( e- 5- sul f onyl am no) benzoi c acid
b(%é ﬂqsﬂ{]@éa@yand(S) 3- met hyl nor phol i ne ( EXAMPLE
@XAMFELIEBY and purified as described in EXAVPLE 1,
Step K_ M5 (ESI): nmass calculated for CHBrN O S,

4901 O0; 7ym z found, 489/491 [MH . HPLC (reverse

p ~R=.8.36 min. HNW (400 MHz, CDCI , rotameric

bt oa i9.05(d,J:1.8 Hz, 1 H, 9.01 (br ,
gN d>Bd = .8 Hz, 1H), 8.56 (dd, J = 7.0, .5

Hz, élflhl_ofg 37 (dd, J , 7.91 (dd, J =
84N 14 Hz, H, 7.72 (d, J .4 Hz, 1H), 7.16 (dd, J
=ﬁ Hz, 1 H, 6.94 (d, J = 8.0 Hz, H), 4.30 (br

d 91-3.82 (m 1H), 3.68-3.63 (m H), 3.50 (dd,
J-N115 2.7 Hz, H, 3.38-3.22 (m 2H), 1.35-1.15 (br

, makh-Qulin8xAird- £ Ul ac@(@/&i-&dfﬁﬂe Irdrpholine-4-carbonyl)-5-
(S)-4- ChIoro/V-[1(24d| | uoro phgrl?yl)p 22tr|flug)
rbr@mqm]efwlfamidﬁoxallne 5- sul fonyl am no) - benzam de.

ST i i) f%ip el énﬁﬁgrgugggagﬂgéls‘éﬁﬁbeg in EXAMPLE 25,

I
-
N

n e

P Ao
|—\
<

- 25tepdd iR Sb@%@b@@f&dﬁnémyﬁﬂo@hoﬂné amdol-promo-2- (qumoxallne-

{S)-tertbutanesul fi nam

ME@wam@)&m'm@(EWPLE% §t%@ M%§E§Bi rm@as
f% e o e (B %, 50 ﬁﬁ%@“&}%ﬁ%’%@“ﬁ” oM

év*/ér@éeph%é) cRmc 8[67r atied” H-IrNMRc(lélOOtMHgJ @@OI&) eotmmete
-sul fin

HaropHEDIGH OBy r ¥ ZohB i Srih Bchy T Bchiey M &4 for s, TH)
pé ;5§' ggﬁggwﬁéi g gf)rﬁé%l-lffs #‘m:{ﬁ“'g 4, nlyh Hzm1'|1F) ')?‘@25(dd J=84,
74Hz 1H), 7.63 (d, J = 1.7 Hz, 1H), 718(dd J= 81 1 8Hz 1H), 6.99 (d, J =
8.1 Hz, 1H), 4.18-4.02 (br m, 2H), 3.76-3.73 (m, 2H), 3.58 (dd, J = 11.7, 3.6
Hz, 2H), 1.35 (d, J = 7.0 Hz, 6H).
EXAMPLE 28
= 0]

0=8=0

*e
SN

(S)-Quinoxaline-5-sulfonic acid [5-bromo-2-(3-methylmorpholine-4-carbonyl)—,
phenyll-amide.

The title compound was prepared from the HATU-mediated coupling of 4-

bromo—2-(quinoxaIine-5-suIfonyiamino)benzoic acid (EXAMPLE 1, Step G) and
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8.83 (s, 1H), 8.05-7.99 (m 1H), 7.01-6.96 (m 1H),
6.94-6.87 (m 1H), 1.27 (s, 9H). B

wW®2{05016826 Met hyl pr opane- 2-sul fini c aci d PCT/US2004/025153

M (SH2, 4-di f | uor ophenvO- 2. 2. 2- trifluoroethyli-amde.

zgn‘é‘dﬁ&'r\%é&s\%fw?; 6 SRV B2 STer Ry And puiiler pufartibea i
FRARPLE SRR U (ol igssmeubid £ & ffo.s o
$ﬁ/fzu’l®mmn 4:89/491 1[Mu‘€b} o MBIy (revelisegiHages: Rar¥e8(352ﬁ|mg H NMR

490 MR (liDﬁ"'BafOtag@”@rgrS%ﬁe'g'thrq/\ﬁét(‘lé s o 1 Tor s.

I QO era t4. agt &
Ao, poET AP BAE (B sThe pcs TR 04
3| A H2) 1H) ET QAqddTHe 8;4n’614n|dﬂ tpani2 (d,alersd wey éHc)Ir7i’ éﬁ (dd, J

(8 0pi1 FEctbyp o ddrn oDk A6 b0 BEFDAT N EhaLy (m. 1H)

t3°6§§‘§§3 Hﬁ ﬁjgéefsgza’d sy arqiqi 0P, 748 UH) 8Yds- Bmzr(ﬁq (24961.35-1.15

Si'red tri'fluoronet hyI at ed -adduct’ as
bewl, @H e$$) (D|9c(md1l-ﬂ)126 ng, 31% 90% de). Maj or
mstgégngg H NVR (500 MHz, CDCl ): 7.41-7.35 (m

93 (m 1H), 6.93-6.87 (m 1H), 5.12-5.05
(m 1H) cg3.86 (br d, J =7.9 Hz, 1H), 1.26 (s, 9H). C
(S)-1-(34,4-I fluorophenyl)-2,2,2-trifluoroethyl am ne
hyN dey T a stirred solution of the above
22:1qi] 00%'de, 0.13 g, 0.40 mol) in nethanol
(F10 rrL) atHWoomteﬁberature was added 2 nlL of a satd.
solution ©FSHRI (g) in methanol. The reaction mixture
was al | gV o stir for 2 h at roomtenperature. The
pbncentrated in vacuo until the am ne
hydroc sal t began to precipitate, and then

S thoro -1 Bl eSS o bl RUP 2B
Zéﬂﬁ‘fbh?l%rﬁlhb Bé‘ﬁ é}ﬂrde""aShed with diethyl ether, and

I'n'vacuo o provide fine white crystals (62
68.%5-3022-dxthelpeabame-2-selfiéc afid tZhé-diftumrol

A
?qﬁgggpﬁ%%%f%%(dd{@q%%qzaéd@@yd%@6{ B 48 thindy, 1§15 er}g
bdt%né&@ fdthide @ 2PBe8 Y mAR), anbiddidsteasinhybitoud €80y (1.2 g,

7.8 mmol) was stirred in DCM (8 mL) overnight. The reaction mixture was

filtered, and the filter cake was washed with DCM. The filtrate was
concentrated in vacuo to give the crude N-sulfinyl imine as a viscous yellow oil.
Purification by flash chromatography (EtOAc/hexanes) provided 0.81 g (84%)
of the N-sulfinyl imine as a pale yellow viscous oil. "H NMR (400 MHz, CDCls):
8.83 (s, 1H), 8.05-7.99 (m, 1H), 7.01-6.96 (m, 1H), 6.94-6.87 (m, 1H), 1.27 (s,
9H).

B. S-(R)-2-Methylpropane-2-sulfinic acid [1-(S)-(2.4-difluorophenyl)-2,2,2-

trifluoroethyll-amide. To a solution of S-(R)-2-methylpropane-2-sulfinic acid

2 4-difluorobenzylideneamide (0.32 g, 1.3 mmol) and tetrabutylammoniu;‘n
difluorotriphenylsilicate (TBAT, 770 mg, 1.4 mmol) in THF (20 mL) at-55 °C
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sul fonyl am no) - benzanmi de. The titl e conpound was
prepared fromthe HATUnedi at ed coupling of

wa2@khl01806 2- ( qui noxal i ne- 5- sul f onyl am no) benz oPCT/E81004/025153
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25

30

(EXAMPLE 3, Step B) and

S)-1-(2, 4-dif| h f
e B8P sRUUBTIOpGH P ol bihY NG [ZaaaapSeimmol) in

Sglgpdg man'\’jB -foun ct@Eél?ﬁ%ﬁ%ﬂc?&erpL ( r e\gesf?\' dAdShen was

ﬁbmﬁ@d toF\’Narrﬂ s&ﬂvlm‘c@ rodtn Wp@@ﬂrd\bﬂem@ﬂ The re@géti¢rs was
ml@%g W|§h 20 7'nl,4 satd4 agzﬁll-ggd gng egl;ra(stﬁgf wijh 3 @55 mL—,,EiOAc

TIZ—B' i ‘}5%,‘8 "Zc?8 &[deﬁlcsltégenii\f\/g i{Ef:le(%_ 0%??48%!’1((? r%éﬁ%ébﬁi’%ated in vacuo.

?TS t;ﬁézﬁ.lgquiduel\lv&s pGirifiéd 6y Glash mhrariptogExpinPEECFc/hexanes) to
- 4- bl OND- . e .
 Prpyideesovered pdingH¥syIfpybining (166 Mg, iael A4 fhedegiipd
't?lﬂﬁ@fdn’é@ VAgratéd:J LEqoA dé%ﬁ% g%%n%g@ HiT quzﬁTﬁg JEAl 90% d% ). Major

repare U-nedi at ed cou
Otﬂlaéterdmmen (NMRr(BQ@IMh‘IE GD&IY)f DAYHABD o), k’ié‘r)zﬁ;% -6.93 (m,

<@>+5’ O R R BRS S, 35 386 (Lo d5Thg Haw D 126 5
yidy ochl oride (EXAMPLE 29, Step O and purified as

descrl bed in EXAI\/PLE 1, Step K I\/IS (ESI): nmass
R octhylampipe .c.r, hloride. To a

S99/ e(cﬁ@@[;{}%“of @&;tl)'c%te( é@ﬁr‘?{@%eﬁé@%%ﬁ)d& 24 Q%‘S %1 yifd
8m%ﬁwe(rﬁﬁ(1@ mt.) Zat%om“teh'?perét’d)re \Aﬁl_ébs@d;{e‘gigz (rrg_def % sétd sélutnon of

7H@I fg) in mﬁthamohsThe gadtion mpq}urewva;szal{que@to;stg fgr 2121 at room

Gt%%oega édsﬁheirﬂj}tgrg%%sg g%erttﬂﬁ_%qﬂlz vgééikﬁ@éﬁg‘fn%h%

Qﬁ'yd”fééﬁlbhaé‘s%ﬁ?dég‘aﬂf’cbt‘pr@@ipﬁate and then diethy! ether (20 mL) was
aﬁié@d ydr oxy- pi peri di ne- 1-car bonyl ) - 5-bronop
a

torivdy e itater e ol e RBpelends s arclicbied by

b]c"%(‘#@“gmﬂ%‘ﬁfﬁﬂ %#%#ew%" ‘%ﬁ Ine; %rmaﬂg)dgleegzlglvgcgo t(a provide fine
(Wh?téis (62‘?@9 ®3%P%%m@bamopem derof th@étartlng materlal)
purified as

P AN (500 Aiia CBsCB)T B &5 radbilcr 8 18 GmdH) 5.59 (, J =
A9Y A3 wH

D. (S)-4-Chloro-N-[1-(2,4-difluorophenyl)-2,2,2-trifluoroethyl]-2-(quinoxaline-5-

sulfonylamino)-benzamide. The title compound was prepared from the HATU-

mediated coupling of 4-chloro-2-(quinoxaline-5-sulfonylamino)benzoic acid
(EXAMPLE 3, Step B) and (S)-1-(2,4-difluorophenyl)-2,2,2-trifluoroethylamine
hydrochloride and purified as described in EXAMPLE 1, Step K. MS (ESI):
mass calculated for Co3H14CIFsN4O3S, 556.0; m/z found, 555/557 [M-HJ".

HPLC (reverse phase): Ry =9.98 min. 'H NMR (400 MHz, CDCls): 11.07 (s,
1H), 8.84-8.83 (m, 2H), 8.56 (dd, J = 7.4, 1.4 Hz, 1H), 8.31 (dd, J=7.4, 1.4 Hz,
1H), 7.87 (dd, J = 8.4, 7.4 Hz, 1H), 7.81 (d, J = 2.0 Hz, 1H), 7.43-7.37 (m, 1H),
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513/ 515 [M+Na] . HPLC (reverse phase): R=7.68 mn. H
NVR (400 WHz, CDClI , rotaneric broadening): 9.08 (d, J

we2ms81d4de¢ H), 9.02 (d, J = 1.8 Hz, H), 8.95 (BCT/PSidp4/025153

8.52-8.50 (m H), 8.38-8.36 (m H), 7.92-7.88 (m H),

7.75 (d, J =1.6 H, 0.7 7. d = 1.6 , .
0730 ("7 28 5 85648 656, ), 6581579 i, 155 5508-6500 (m,
(rm)l—l), 3.85-3.75 (m H), 3.2-2.8 (m 3H) 2.05-1.95
2H), 1.7-1.3 (m 3H). EXAMPLE 32
(ED(MXBLE@@- 5-sul fonic acid
- (pi peridi ne-1-carbonyl)-phenyl]-am de. The
ibodhd was prepared and purified by the
he®upl i ng of
gl i ne-5-sul fonyl ani no) benzoi ¢ acid
( ) Band pi peri di ne as described by the
general prpgedure in EXAMPLE , Step K. MS (ESI): mass
cal culatgd flor C OH BrN S, 474, 0; mz found, 475/477
[ MeH] g4 99 [ M¥Na] . HPLC (reverse phase) R= .
9.19 m NVRZ (500 MHz, CDClI , rotaneric broadening):
907(d J-18Hz 1H), 9.05 (br , 1 H, 9.00 (d, J
S)‘M{?omé) -K[ (E MQIﬂ(JdE?) pﬂgngZEZ 2~tﬁf]]dtﬁ‘og&izll]—2 8:|LB|40xalme-5-
wulfmwamm) bﬁniam'@eHz H, 7.15 (dd, J = 8.0,

1&%5 t@eg%r{;goun]d \gg§ p?iﬁ%gd]r@ég tr?%%"l?%iééc%%ed cc@rfhlﬂg of 4-

! brerh&3-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 1, Step G) and

T e AL el SRR Exanp e

10

15

20

f .
H28, iAo P dnt R ng@%Cﬁbﬁg IFBIRIIPLE X, Stop K. MS (ESI): mass
5 Emwh%iﬁ g-or Cﬁ}gblp‘iﬂﬁfslﬁﬁﬂ3$ ,R00.0; m/z foun_d 5%9/601 [M-H]. HPLC
met enyl e he
o BIRIPEE RHASESAIT i oS WZ%(SW% el 118245, 1H),
, 5
C?/Fﬁjé%%agl(?—z fever ?ed\lrﬁé?e% 52&’-& 1.%/'28 éq;@gﬁj Elf/gh( g%OHZ’ 1H),
M6 @DJI= 2.0nixs Urll 7087 Kabd, afmlesc) 7.0 H7 181)92.4G:7.33Hm, 1H), 7.22

1.0 58P, 16, 743496, 5. 5.7 sy, T, 05,54 (i, P p.02-6.80
7( 316 @oélﬁgé 1F|)13 7.10 (m 1H), 7.00-6.98 (m
61208 55 m 0/5H), 5.05-4.90 (m 0.5H), 3.0-2.5

(I@(’WLEB% 1.5 (m 3H), (one H not

HO/OHN :
—S 0

N

-~

)

N

Quinoxaline-5-sulfonic acid [2-(4-hydroxy-piperidine-1-carbonyl)-5-bromo-
phenyl]-amide.

The title compound was prepared from the HATU-mediated coupling of 4-

bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 1, Step G) and
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observed). EXAMPLE 34 "N (R)-4-1o0do- L/-nethyl-

/- (1- phenyl -et hyl) - 2-(qui noxal i ne-5-sul fonyl am no) -
whemwsanisge. The title conmpound was prepared anBCT/US2004/025153

purified by the. HATU nedi ated coupling of

ﬁé&f@{ﬁ)l&gyg{lgé%s) fﬂﬁ’lf%dség Q0T NP RPRIEC1 26ied K. MS
(BS1)/mass balchitehfmCaHRBNAD,8£486.0d a8 fouvet] 49y /498[M+H]',

L EE Lt e g S e
A eI AR B B M SBR e

LIPS 19,528 50 168, §.38.856 (61, 461)87 32766 (, 1H),
'(j),ﬂs 0] =68 iz O H?znes%d e 185 ob 3 7 80T (. %) 6.96-

550,10 e il L SRR 2520 M, 20515

Lebrr, OH)FH o Go@mz3H) - 4- 1 odo- A/ - met hyl - 2- (qui noxal i ne- 5-
sul fon Iam no)- benzam de. The title conpound was

gD adr 34d purified by the HATU medi ated coupling of
4 |od 2- (qui noxal i ne-5-sul fonyl am no) benzoic acid
E 4, Step D) and L/-nethyl-4-fluorobenzyl anm ne
sc by the general procedure in EXAMPLE 1,
ESI): mass calculated for CH FIN S,
Nn12fou'?fd 575 [MH . HPLC (reverse phase): R =
9650?0 HNI\/R(SOOI\/HZ CDCl , 2:1 mixture of
A : 9.0-8.9 (m 3H), 8.58-8.51 (m H), 8.39-
H),796(s H, 7.95-7.88 (m H), 7.3-7.2
06702(m3‘H) 440435(m13|—|)

(AN
4.22- 4 14 0.7 85- 2.
2Rpinogxiings guygnplgq:g [5- bromo-2 plperldlrﬁg 1 cargom%l) p?mewq] amide.

LU{%@(% gém?phha W RPHRPUtELAY plrified BY tROXT VS didd Soupling

of 4-bromo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 1, Step G)

and piperidine as described by the general procedure in EXAMPLE 1, Step K.
MS (ESI): mass calculated for CooH19BrN4O3S, 474.0; m/z found, 475/477
[M+H]*, 497/499 [M+Na]". HPLC (reverse phase): Rr = 9.19 min. 'H NMR
(500 MHz, CDCls, rotameric broadening): 9.07 (d, J = 1.8 Hz, 1H), 9.05 (br s,
1H), 9.00 (d, J = 1.8 Hz, 1H), 8.49 (dd, J =7.0, 1.5 Hz, 1H), 8.34 (dd, J = 8.4, '
1.4 Hz, 1H), 7.87 (dd, J = 8.4, 7.4 Hz, 1H), 7.84 (d, J = 1.5 Hz, 1H), 7.15 (dd, J
=8.0, 1.6 Hz, 1H), 6.89 (d, J = 8.0 Hz, 1H), 3.40-3.20 (br m, 2H), 2.92-2.80 (br
m, 2H), 1.55-1.25 (br m, 6H).
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10

15

trifluoronethyl benzam de. A
2-Nitro-4-trifluoronethyl benzoic acid nethyl ester. To
w@2@bita8edl sol uti on of 2-nitro-4-trifl uoronet hpdhEsn04/625153
acid (4.3 g, 001 nol) in DVF (10 M ) was added DBU
5.4 m _0.036 nol) under a nitrogen atnosphere. The
MPLE 33 xture was stirred for min after which
i odomet haBe (2.2 mO0.036 nol) was added at 0 C. The

@s warnmed to roomtenperature and stirred
( i m xture was diluted with EtOAc (60 m )
asHhed ' (3x). The organic |ayer was dried over

MySO fi | Hired]” cBncentrated, and purified by flash
chr omat @gﬁaohy (hexanes/ Et OAC) to provide the title
conpo (4.30 g, 96% . TLC (silica, 50%
.EtOA s) R = 0.55. H NWR (500 MHz, CDCl ): 8.22
6(d J:75Hz 1H), 7.88 (d, J = 8.0
1H), 3.97 (s, 3H
z(Rz;m Bmmew-methwrmfnhﬂnybéﬂwbrzr(cwn@(ewatsrﬁrsulé@néamm)
ﬁ{fltu“ og of 2-nitro-4- trifluoronethyl benzoic acid
"KFMI€8ter (4.3 g, 0.017 nol) was dissolved in a
“T Hi€ cOin QGNH(V\?& iﬁ‘ep)arétﬂén@?%ﬁeﬂ%?tﬁb I-)ATlle@d@tbcb@buplmg

|t|ono Sndl The m xture

Slf I4—bEEIlh’\@-\26(rqul|lr'gmal|a@ %‘@dfﬂrwtam@p&em@lc @ﬁér(E%ésMPLE 1, Step G)

neu Al _zed S(Y é’&ﬁ %ﬁ%ﬁwg a\isgéé;scr@%gv%ﬁg@)eneral procedure

m'EmeQEUS@Pgh MPES fn@&ﬁmamﬁfoe@gﬁmgﬁmﬁ)gs 524.0;
[trate was ract ed vvlth DCM ( . . The conhi ned 4,

oneiound| 53362581 dHRLL 6"\%?"%@@39)1‘ Rr £e9-€8 MifingH NMR

CBRIILE L) RS TOeRIY, St B (] St =7

Q—|§01H BLET ( t;rreu/efse mhasem) 7F€93 (r91 ), M. 77- ggﬁa\w 1BNT.42-7.35
8ot T 33—2 5 @m&H) ms 7e o b Z?" 00598 h5HH}.B.15-6.05 (m,
36_%5‘%’%8?1 aoéTt' hia azo Q[ns ?Jn?/l1afr)n r}?o?H)l (IOPFfH 88E

omdwé@)enzm c acid net hyI ester.

4- Chl or osul fonyl - 2, 1, 3- benzot hi adi azole ( .77 g, 7.52
nESAMRAER 34dded to a sol ution of
2-am np-4-drifluoronethyl benzoic acid nethyl ester

g 84 nmol ) and pyridine (1.10 nm., 13.7 mol)
r\1fter st andi ng overni ght at room

lf_ire be_reaction mixture was quenched

(R)-4-lodo-N-methyl-N-(1 -phenyl-ethyl)-2-(quinoxaline-5-sulfonylamino)-
benzamide.
The title compound was prepared and purified by the HATU-mediated coupling

20  of 4-iodo-2-(quinoxaline-5-sulfonylamino)benzoic acid (EXAMPLE 4, Step D)

and (R)-N-methyl(1-phenylethyl)amine as described by the general procedure
in EXAMPLE 1, Step K. MS (ESI): mass calculated for C24H21IN4O3S, 572.0;
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with 1 NHCO and diluted with HQ The aqueous | ayer
was extracted with DCM (3x). The conbi ned organic

Wd)aqx)emsssvere dried over MgSO , filtered, concePCT/HSB04/025153
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15
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and purified by flash chromat ography (hexanes/ Et OAc)
provide the title compound (

6299 . TL
(m/afpeiad 500 dMtidac HRdkatiygrse Rhaise) '%’s /%fn' (;E'SNMR 500

RSB0 Gl 7 o A 2 0 R o, 1, 0.2

98 88 ;m n H)I\WO@@@Q (M—IZI H)thgs 7. %0 (@3 ZH;) 714% = @, 3 7.35-

.87 (i 2H), By~ 56K, dH)3 6 456 55 n, VuB), 5105292 . 9.55), 3.0-
?25% 5‘14)3% Eqﬁ 19 im, 3140 (S9H Hototibedved)l Hz. 1H), 3.96

ZEX(AMPLCBGBi ne-5-sul fonyl am no) -4-trifl uoronethyl - benz
oic acid nmethyl ester. Zinc powder (2.00 g, 30.7 nmol)
was added t a mixture of 2-
(bepzs ikgdi azol e- 4- sul fonyl.am no)-4-trifluorom
et h nzo|| C @ nmet hyl ester ( .28 g, 3.07 mol) and
AeO 20 mMHN)", S&nhd it he resul ting m xture was heated at
50 Cfor d-=¢ th vigorous stirring. The nmixture was
filteredythrlough a pad of diatomaceous earth, rinsed
W th haf and concentrated to a yell ow soI id.
Thi s e was di ssolved in nethanol (15 m ) and
added tNa m xture of glyoxal sodium bisulfite adduct
(RI (4ﬁ=lgero%e%éylmb)jo Mﬂ%thn‘?loz quthoyalinka®8alfoRylaming)-
), and H O (4 The reaction m xture
V\b@\a@é@d@d at reflux for 3 h, then was allowed to cone

P Bl cbR B WaT oy S Sl Mok oD AT USHlctotod couping
[EM |0Haﬁ2f(qhifnbaialmeb-aésu‘mwled1mm)bbntbl@ aaitt { Ee)dAMFHIE A/gStep D)
, concentrated, and urLfled Iag rorrato dp%
vt BN AAyCroBERRIAIIS £5 ERLCURSHLBY b 905! foceture in
5@%%%1%6 §< Mggﬁ%‘ﬁ} Qﬁ%@ %é%gga?%d i czgﬂr@zﬂmbgé"\@m 0;
Hfh/z fidnd, 876 IM-HYl, HPLC freterse. phidsse)1 By, = 8. 65’3m¢rdd HNMR (500
Stz £l 2l et sStimd 2 030 (7 38,3 85 B.5% 1m, 1h), 8.30-
88%&( 115), 7395@{33 i—f347©§~7 88\m, BH), 7.3-7.2 (m, 3H), 7.06-7.02 (m,
|riox i ne f onyl am no) - irlf [ uor onet’hyl - benz

0Bld),ac40-4.3% (ra, $13H ré&%@ﬂét(m)rﬁ) BIH) 2.85-2.79 (m, 1 ), 2.562-2.46 (m,
ui noxal i ne-5-sul fonyl am no)-4-trifl uoronethyl - benz

o?'ﬁ'?am d nethyl ester (0.86 g 2.1 mmol) in THF (10 nl)
apstAh®) € 3g1L) was added

F 0
N
H
F HI}J CF
0=8=0
N

20

N
(R)-N-[1 -(2,4-Difluorophenyl)ethyl]-2-(quinoxaline-5-sulfonylamino)-4-

trifluoromethylbenzamide.
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LiOH H (0.44 g, 10.4 mmol). The reaction mxture was
stirred at roomtenperature overnight. The solution

wor®sanisdd fied to pH ~2 with concentrated HCl BemUS2004/025153
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diluted with H O The aqueous layer was extracted wth
DCI\/I 3x) . The conbl n d oran. I
( 't)- SHOMS : ' ae; _eg rgod“tﬂ'r%c&@gtlon of

| H v,
ﬁm‘oi b &@Qﬁ%%%%agrd 3@8:?%30 WS(rﬁ?i In I DS$10 mL) was
3&&1@319]8@9(8 4 MLH]O 036-Rrial) l@mdare& Bl@ogaaﬁtmosaheree Tiee reaction
?mry](tureg/vq%stlri fol\lgz%mcmh \yhlcﬁjo or’ne 22%1“1?3) 9’%6 mol)
(\9%3 Eltz]dech?t §eocl. ﬁzé'%lxthpe wis 3lf\ffﬁar(rﬁed Proofh Qe'?n;ﬁé’ratu]re'and stirred
90 1 (dd
bverﬁ igBt. The thL[tH)Nastlluted \MthEt@ﬁm ﬁOLm[%y phd moashed with H,0

,3?(3/ t'&‘f’ BE&JHH& xaI " %{éec? e%erg\ﬂﬁgm ﬂg%{ af concentrated, and

i |r? fégm%étrﬂ&"%h%{béwlﬂﬁbi@eﬁtOAc ) to prowde the title

nmol )

benzoi ¢ acid %8 028 4
m«ﬁnp@mm(mog 86%) odl'rh@ésﬂm U & Qgglmgasbﬁﬂdpr@ H

o Rk SRR 82 fr BLLoBgr VT 1 e, P i v = 80

sﬂqgkﬁq 3(dy (g 35& 4-Di f | uor ophenyl ) et hyl am ne
hyd’szoc or | de_( I\/PLE 2 I\/Et hod 1, Step C O 027 ¢

fl estahs s(odj.lt@zuof 2-nitro-4-

0. 14 “The. .
AR T T
Tﬂﬂ@(’[lﬁﬂ@@f@@l\ﬂ@ BL) Hhe EtOIAC2DVRL) fbllowkddydaddition of
product am de was. obtai ned by B(B-gl‘lfl cation of the

e«‘ianClzeZHzéhé‘tQ on0HBLL0PR. BYreghipuPayas,alired eyEUgiHa4 goom
chro d

ST 3R8Y ey eqalBatl Sy wAR FrA18E g NEHC O,
Fsdiuord, Tﬁé@eﬁﬂtmgﬂszlté mr@rerﬁﬁ?écﬁﬁﬁﬁlﬁ@m[nl\ﬂhkd}ugh &lpha of
(reverse phase): 9.81 mn.

(diatorpgcecgisgea Iu eilltrq;ep%as qxi,;ac %é) M%CM% é‘hﬁézombmed

1(§p9ﬁ9 I%ﬁs&qgeréejdr ec? 0 %Mé§d§5f'lgé§%d §n§98(1§@htra]te6 ifvaeuo to

1;bibv1dé e title, co?né@mdl(—:l) 381, 92%). TLQ (alllc]a,—lﬁ,O"/F E1©A(3&wxanes)
3
Re= 160, 1'F||)°'—QsH(ng)aéer?ire2“@5‘9(5&51 Rig o 4 (o N (508 piz. CDCL)
s [FHVRLE 137 1H), 6.90 (s, 1H), 6.84 (d, J =9.3 Hz, 1H), 5.91 (br s, 2H),
3.90 (s, 3H).
C. 2-(Benzol1,2,5]thiadiazole-4-sulfonylamino)-4-trifluoromethylbenzoic acid

methyl ester. 4-Chlorosulfonyl-2,1,3-benzothiadiazole (1.77 g, 7.52 mmol) was
added to a solution of 2-amino-4-trifluoromethylbenzoic acid methyl ester (1.50
g, 6.84 mmol) and pyridine (1.10 mL, 13.7 mmol) in DCM (10 mL). After
standing overnight at room temperature, the reaction mixture was quenched
with 1 N HCI and diluted with H,O. The aqueous layer was extracted with DCM
(3x). The combined organic layers were dried over MgSOy, filtered, _
concentrated, and purified by flash chromatography (hexanes/EtOAc) to ‘
provide the title compound (1.78 g, 62%). TLC (silica, 50% EtOAc/hexanes):
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I (R)- |
/-[1-(2,4-Di chl orophenyl ) -ethyl]-4-fluoro-2-(qui noxal i

wmesoSosashd onyl am no) - benzami de. A 2-(Benzo PCT/US2004/025153
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, 2, Ellt hi adi azol e-4-sul fonyl am no) - 4-f| uorobenzm c aC| d
met yl ester. 4-Chl orosul fonyl -
Re. 3047 HIDIESHOMpSessicaiedier GrokbeAsonSar .87 found,

IR RS 2 B R LB o

)(500M18%, GbaNg! 138 er NHY 8.4 a(dd, meﬂenperrm urHa) 823 (dd, J =
reaction m xture was quenched wt and di| uted

\_/|_8h9h1 OHdz e 604 (Saﬂér é‘xt/r-a%tzédlz V\]l'ﬂ)n 75@\/((@3)4) 8.8, 7
c v
i od LG et Bk de Fandr-PPEHY Si 11 ca el

qbhr 9%&%)@&%?&% g- Eﬁm%ﬁmﬁrlfmgrdrﬁ@mvﬂbehmaactd methyl ester.
conmpound ( .26 g, 879 . TLC (silica, 50%

Etmcbm@za(%@p g, R0 pragl) was qdsigid)to HEDUERPE2 at ed

@W@[ 2 pidvederlat-sbhanyBbno R aBReiydip acid metny

Hz cxiér M’ZS gc@@7 r}]molﬁ@nd gcgﬁ HgZ(BmﬁLQ émﬂithelresumn@ mixt@re was

Eheated at §9|) C for gzgh with vigereus sbrnn%l) 1Th@m|>itl(mf) wag qu{u?red9 through
(@ Sagﬁ)f .alaéoma%egué_%artf'ﬂ'pmse(sd §in ReidnbMand ddhcedtraizd to a

4yeﬂbwos§c9rd2 Ty innatzasl was Emulvbdnulnmthan@lueﬁzmu:aad iadded to a
I et vaval sadant Bisafite Saddct 2.469; 21 Mmool Ae0H (0.9 mL),

f
(8B 2,514 BeadrepPbha S SR P aDIcdhegodis
nheated g refesulor Briy theprt/uasealmsedmazcmde to rasom temperature, diluted

it DM it o Shroybhis had 86 4B SR RoUS Batth, 47 fifged with DCM.
“‘F‘r‘i@ﬁﬁ e m%%%chwﬁﬁmb ried d\@rﬂ/l%@@i Qéﬁn%@htrﬁted'rbhé

mat eri al was di ss ed I'n net hanol m_ and added
t jpurifiend by flash omromqtogmprwduemmeﬂlgtm\ckt@ meu@@ttltkezcompound

W95 Q%H)Fb‘f@qé'amg?% EhaphBRRfen’ Rae: drrantinR 00

PMPer@ﬂb@g efd f19r) §9B (d@hg =r7E$ul1t8 mg ZH)GSJGSZB (MBS = 7.4,

di | ut ed vvlth filtered throu pad

di Mzm‘dﬁkbﬁs%m H = _ Bitng hitzwil th s THB 7,95 (b= H,
\afeattdd JL 3 e F 5 VT 7MHN00, s8R ALOH) ¥4 (s, 3H)

E. 2-(Quinoxaline-5-sulfonylamino)-4-trifluoromethyl-benzoic acid. To a stirred

solution of 2-(quinoxaline-5-sulfonylamino)-4-trifluoromethyl-benzoic acid
methyl ester (0.86 g, 2.1 mmol) in THF (10 mL) and H,O (5 mL) was added
LiOH+*H,0O (0.44 g, 10.4 mmol). The reaction mixture was stirred at room
temperature overnight. The solution was acidified to pH ~2 with concentrated
HCI and diluted with H,O. The aqueous layer was extracted with DCM (3x).
The combined organic layers were dried over MgSO,, filtered, and
concentrated in vacuo to provide the title compound (0.81 g, 98%). MS (ESI):
mass calculated for C4gH1oFaN304S, 397.03; m/z found, 396/397/398 [M-H]".
HPLC (reverse phase): Ry = 8.76 min. 'H NMR (400 MHz, CDCl3): 11.35 (s,
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chromat ogr aphy (hexanes/EtOAc) to provide the title
conpound (0.18 g, 15%. TLC (silica, 50%

wEe@doidsexanes): R = 0.20. M5 (ESI): mass cal ceCHUSZH04/025153
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25

for CHFN OS, 361.05; nmlz found, 360/361/362[|\/H—|] :

?jgdLjC8§556e (dst S’((3~591h72|1|)g "@Réé' ?%é% <5|f‘d”J o - EN1Rf(Fri 00 %35 (dd, J =

%Zgl ﬂz71]|§)5871§gs @@%Jﬁsgﬂ&dﬂﬂ 37§o§jo*5J484 7.4

1i4h, 1+6) Wﬁ(&ﬂxm&mOF&gm )(s, 3H). c 4 FI uor o- 2 (
aui noxal i ne- rrl oer}zoc % stlrreg
Il (R)- Nn[1r{124 D|fluorophenv) thyl]-2-(quinoxa |ne 5 suffonylamino)

: A‘trlflhb'r%l rn?etﬁgl%ggg%_ .[ 7834 gsoo%‘nﬁ%rf?b’lb-g‘&‘urﬁ'@%ﬁ@s%Ifgﬁ%lgmmH-

Qrifl@omn)etvvyleam&mﬂad:JdQBl 028 . .07 ¢ m@oHon idF Y0.40mel) at room
Goemarghue whsdist s edE 042 ok £ 2y FERHHBISNES by HATU

f@%@%@ﬁg%ﬁa@ e | tidﬁbﬁqnig&dre V\'Fés%gliggﬁ% ?ﬂ“ﬁﬁl& a shaker.

O(IR)ah(Z;M[mﬂeomphenysl)ethyladnlneéiydfadhwldec(E)@rMPLE 2, Method 1,
(Btenel o Dadm 0 METES) pasadie Beripd i Feb SOara .24 mL,
SQ égﬂ@%ﬁphase efa%HBH r’%&é@é i g’%%;%lfc?ﬂfog H‘?‘ﬁ@(oce)o I7 ) was

8a&fed ttdguehch tﬁeQeact&)WThé H)lxttﬁe eias(ditlited withDMIF (13nL) and
1 =
8th§ prg)duct@mldf wgs’ obtag@eq g)j puglflcatgarggp t@ne@r&g ‘qquétlon mixture by

(E{)%%E,E gﬁ’f %ﬁerzfelf h:ﬁe%rh% at@ r%@hﬁ Theliitle éﬁ}de \Pa% obtained as a

orop eny v P-4-fluoro-2
asolitop8ain2l %). S (B8))! ardiss wplddatedforiC.sHigF N AWSuEB69; m/z

Offguﬁdz b3 S 3e NI SHATSC Tieviiie Borssl i 2 BB Blif, 'H NMR
P% E%MF@SW%G%SI@HB'@BBGM(Q—O% Hie 1HZ) 8B 1@ l)= 1.8 Hz,

) . he reactl on
nr‘ibd l&%m AgiTtdtied Hayr H), 8.360(dd, drﬁa&ér14Hz 1H), 8.04 (s, 1H),

‘Eﬁﬁw&%?@tz ePITEIAZI 28 T 42 Elmer). 719 (ca.

f°'8' pved by 1N /99 -Base(rh 021924 4% (d,U 147 5D )IH{T$136 -5.29 (m,
reactlon mxture was agitated for.2 h. TFA
whld),adBedd i b=quetzh3the reaction. The mi xt ure was

h DM (1 nL) and the product am de was
ogkg\twﬁglogm@? purification of the resulting m xture by

prepamcatiye o
N
H
Cl HN F

0=5=0

)

NS

N
(R)-N-[1-(2,4-Dichlorophenyl)-ethyl]-4-fluoro-2-(quinoxaline-5-sulfonylamino)-
benzamide.

A. 2-(Benzol[1,2,5]thiadiazole-4-sulfonylamino)-4-fluorobenzoic acid methvl

ester. 4-Chlorosulfonyl-2,1,3-benzothiadiazole (1.40 g, 5.94 mmol) was added
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rever se- phase chromat ography. The title am de was
obtained as a solid (26 ng, 729% . MsS (ESI): mass

wae@asolabed for CHC FN OS, 518.0; m z founeCT/US2004/025153
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519/521 [MrH ; 541/543 [MrNa] . HPLC (reverse phase):
R = 9.95 mn. HNI\/R 400
gogyselgtion of 2-aming-4 glpgrobgn;glc(qpld ﬂahylseqlér (01#?; 4.0gpmol)

ﬁfd p)‘;r cggg 6@4 rﬁL"?@ réﬁ'?oji) iR} @(gl\ﬂ( %‘:Bnbi 7‘-\5@? and’i’an‘Bvemlght at

3o5rrHRam;1éi)aturé tl4é rédctiah mixt@rerzad Huenghe&#iwitdd, NHCE and diluted
d
i H;zo 2Tfmaqmus '@yﬁWW%S@ﬁr@mef%kﬁ@ﬁ'gb %%%éfombmed

PR G o e RS I e e et fed by
fml\i/ibati%elmeniaWaphwéae?nels/EtOAc ) to prowde the title compound (1.26
itrile
A Hr BhGHsuor bR APt Ra bt (b MRS
% 40atl fbor i) 1 FRL628, M6 0 PYA/z thulla, J86/369A8 MAHT. HPLC

ure was or a urther hour
V@évérgerp*h@sent R erdi5Aeaini del NI (565 MHZ, @GP Pl dilha &, & H),

mcgﬁﬁgalﬁlje;;?g % él'g'@%)a g,zo??%e[zgél dB‘%‘% It-isnﬁ( W%S‘G)O 8.9, 6.4
i AP (08 P28 7. 9 . P ar s U £ TR (38 1) ). 6

,36‘1)33 (Eh éﬂ+()\/ar9:2® Gl-lt)robenzm c acid. To a 0 C sol ut| on
-3-, b

y Zg metl
rea@,rggéiﬂggm@ BT 133 aaagdbfbgqn(xmeram The

ture was ‘al to warmto room
t (bepeofHt, 2, sahmchazoée-msulfngykavmno)@s-fhmrqb@macld.rngthyl ester

e g1 3 el Snf REDFLATGR) S T RIBRUliRG R MEG gpted to

SS’d) "’Q%Y‘thewﬁh %Fg‘é'réﬁ%jstirﬂnéo/m miMdureQva$ fiteren htﬁl‘thgH‘@ pad of

residual solids ™were renoved by filtration.
fduataraaeemeant!martr@mg/wvtth mgthabel, gop waticenrentiaded tq agyellow .

t.at | e
Craic o R sTeEa Vgt EREPERL N metan Bl R Had g8 a mixture
(8f @Xaxal%@%ﬁum ididWifite (a@@lgci\/(i’z?% GP10D) mnfol FAJAH (0.9-mLE NaOAc
8((1;28 g|-|;3 42 mmol) and HZO (4.5 mL). The rélactlongwggaﬁ o
at reflux for 3 h. The resulting mixture was diluted with DCM and filtered

owed to proceed

through a pad of diatomaceous earth, rinsing with DCM. The filtrate was
washed with H»20, dried over MgSQ,, concentrated, and purified by flash
chromatography (hexanes/EtOAc) to provide the title compound (0.18 g, 15%).
TLC (silica, 50% EtOAc/hexanes): Ry =0.20. MS (ESI): mass calculated for
C1sH12FN304S, 361.05; m/z found, 360/361/362 [M-H]". HPLC (reverse
phase): Rr=9.12 min. 'H NMR (500 MHz, CDCls): 11.53 (s, 1H), 8.96 (dd, J
=16.6, 1.6 Hz, 2H), 8.61 (dd, J = 7.4, 1.4 Hz, 1H), 8.33 (dd, J = 8.5, 1.4 Hz,
1H), 7.89-7.85 (m, 2H), 7.57 (dd, J = 11.4, 2.5 Hz, 1H), 6.63-6.59 (m, 1H), 3.90
(s, 3H).
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C 4-Cvano-2-nitro-benzoic acid nethyl ester. To a
stirred solution of 4-cyano- 2-nitrobenzoic acid (2.7

wW@2008/00:896 ol ) in DMF ( nmL) was added DBU (3. 9P@I/PS2004/025153
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0.028 nol). The reaction m xture was stlrred for mn
aftr whi ch |odorrethane : il ﬁgf’qj%gr?’ef@aolution

éf&ﬂ@%&%&é@h%"ﬁ@S@i‘@%‘%’%ﬂ%‘?‘é?‘ﬁ?ﬁﬂ%ﬁﬂe&s° 189
d5.56 thwhrin NGO i) lanertiesd (2 eidemds atided Lidid-hhD (0.1€¢, 2.50
by fl ash chrormt ogr aphy (hexanes/Et OAc) to provide tF{? The

tihiod). cmperantiopaniagirg, wag gred i eom &;@pgl@tm\@mlg

@)’utm was gfld(njgl%ﬁo\]p og\@ﬁh c nt}altgﬁ I-?(‘.‘}I éﬁi ?‘éjteg \Aﬂth H20.
e ’a‘Eueéﬁ@ lay3r ﬂ/és(e?(itra%f@d with @(RW (BR). 4TIy @bMbirRZ Ofganic layers

acid nethyl éster. A solution of
awergadriedover Mgbehz filkeredcand sepesitratee én vaoua fo grovide the title

o B0 18 B BTN SIER iR St

(3408 Rl fdild) 34@3&77346 WAL= o (rée@ks@\mfarseghmant 8 23
roomtenperat ure then was neutralized %13 haki ng w

amiragH NAHRQG60 MHiZ, cﬁ‘aDa@ﬁé §.85(0d.i hg 4s%| i), 8. 61 (dd J=

ATt S0 e B R 07, Tioedelhy D58 Pk 11

cppbingds ¢'ans & H@yﬁq)s 7B il €41 ay er5 My$®.70-6.64 (m, 1H).
fiTtered, and concentrated |n vacuo to prow de the
t Dt I(B)-dbitptddichloasphenyatiayil-4rflaonos ROX&]iig;-5-

e B paE b 17 %@555%%‘@&? A FEEREs-

( é@fb@ryd RMiRB zouf’amdféo 1)@4@ 0. oH) NM?oK)WDMHO 4@&351) atroom

(@mpera’eure vsgas add,ed-g?/rldq)\e (@, ng noks 0. 221|_|5nm@ f;dloy\@d ty_b-IATU

en
GOAPRE ol T SIS P RSB ] o
?’?? h’VkZ ﬂsll)@hloréplﬁéﬂﬂ)”eﬂ%ﬂéﬁwm@/hycﬁo&h@ﬂdre(ﬁ)mmm:ﬁ 4z8tep J; 0.032

51 nmol) was added to a solutiao

2ga®ri1 Aanmot)yaa@ ECET) f@Ioaocaddbshbiumg s bgse (0. @24cng0 14 rggol).

m%?re%ﬁgw%hﬁgr&?\g?é gaﬁ%tegtf of % 'EF'bn“Eer atu g'g%ta gtﬁdded to-

r g@sidrPtheeskbtios, Wag raixiue fWerddintéd withNDIME! (1amtl) and the product
diluted with H O. The _aqueous |ayer was extracted wth
Davideswps obtained myi pisstiication of the resulting mixture by preparative

reverse-phase chromatography. The title amide was obtained as a solid (26
mg, 72%). MS (ESI): mass calculated for C23H17CI2FN4O3S, 518.0; m/z found,
519/521 [M+H]"; 541/543 [M+Na]". HPLC (reverse phase): Rr = 9.95 min. 'H
NMR (400 MHz, CDClg): 11.58 (s, 1H), 8.84 (d, J = 1.8 Hz, 1H), 8.73 (d, J=1.8
Hz, 1H), 8.54 (dd, J = 7.4, 1.4 Hz, 1H), 8.30 (dd, J =8.5, 1.4 Hz, 1H), 7.85 (dd,
J=8.5,7.4Hz 1H), 7.52 (dd, J =11.2, 2.5 Hz, 1H), 7.44 (t, = 1.2 Hz, 1H),
7.34 (dd, J =22.7, 2.7 Hz, 1H), 7.23 (d, J = 1.2 Hz, 2H), 6.64 (dd, J = 2.6, 1.2
Hz, 1H), 6.47-6.44 (m, 1H), 5.44-5.39 (m, 1H), 1.53 (d, J = 7.0 Hz, 3H). -
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organic layers were dried over MySO, filtered,
concentrated, and purified by flash chronmat ography

W@ bwganssd Et OAc) to provide the title conmpoundPCU/UEM04025153
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5999 . TLC (sili.ca, 50% Et OAc/ hexanes): R = 0.40. M5
( : calculated for CHNOS, 374.0; nliz
f%ﬁ%hﬂp@gé[mm . HPLC (reverse phase); R9.1 mn. H
cbal ): .35 (s, 1H), 8.43 (dd, J =7
(dd, J =8.8 .0 Hz, 1H), 8.06 (d
3

8 (d, J =8.2 Hz, 1H), 7.76 (dd,
, TNAN23 (dd, J = 8.2, .5 Hz, 1H),
(s 3H) F C,\/ano- -(

aui noxal |9e sulfonyl am notenzoi c acid nethyl ester.
Zi nc pmz 18 g, 33.4 mmol) was added to a m xture

of 2-
(benzo t hi adi azol e- 4- sul f onyl am no) - 4- cyano- benz

ot By anoT 2 St iort sty et (IR A -85 T pfiaGino)-

é{HZtalpnMégorous stirring. The mxture was filtered
rough a pad of diatomaceous earth, rinsed with
nm kidhlethvl-émitrobanmﬂl’&f@_eblIttlo agidy(@0irol) wesiagldevirepwise to a

(B G irs CotgTlEr{ S ABRATAL i PosCe Rl F5P 0. The

Oreatflo n’m@ﬂré waécs@‘feboatgo ot Yor NpfPer Hdug then v3a33poured onto

nol ), and O (4 m.). The reaction was all owe
pq:rusbedi it Tm re,sulung predipitaig wasasliecteddindiliration, m@yldmg the

ot SRR AL 2% ORISR BRI b, G 027
was hed 1§ fh, HHR7.78 (&8l o 810, MyBEE, 16)NT &Mt (dateds. oaml 1H) 2.69

pur|f| ed by flash chromat ography (hexanes/ Et OAc) to
ptsovHde the title conpound (0.28 g, 23%. TLC (silica,

&ﬁi@%ﬁéﬁﬂ@%ﬂ%@%@é 0, bl ol Ry 1

mh'Bb@nﬁcBrﬂtfﬁé B ORNAsEI1 nBI)—mS—I{SZ)m% mNWa@%dulﬂropwme over
82 [ez) (rd)@ture] oéNagO,r207411L|g 0114)7’ mgl 335;1d( Idg,SOg (1-5 g’ng T'h@ reaction

7n%ur(z|zj\ga§ ?i'lo&vgd 58 waénﬁ?%?ﬁf@n}o%iﬁ% Mgﬁé’tlrhﬂb B} 48 h. The

Ardoviping grebA unmxalwasep@reuldmwmmmmtr@ pieicipitate was
To a stirred sol

4ceflpstrr by fi E@t'ﬁ’ax ér h%félt% ed selidnyresariinsphed i &6 HazCOs (60

( ?Q%heqﬁégéﬂéggﬁ%hﬁ,s&% Eﬁ%mg%b?ﬂ éiygllt-%l': %r(.STH%)ﬁItF‘é’[Q wareated

with dilute HCI and the resulting precipitate was collected by filtration and dried
in air to provide the title compound as a white solid (2.7 g, 46%). 'H NMR (500
MHz, CDs0OD): 8.39 (d, J = 1.3 Hz, 1H), 8.12 (dd, J = 8.0, 1.3 Hz, 1H), 8.00 (d,
J=8.0, 1H).

C. 4-Cyano-2-nitro-benzoic acid methyl ester. To a stirred solution of 4-cyano-
2-nitrobenzoic acid (2.7 g, 0.014 mol) in DMF (10 mL) was added DBU (3.9

mL, 0.028 mol). The reaction mixture was stirred for 15 min after which

iodomethane (1.8 mL, 0.028 mol) was added at 0 °C. The mixture was warmed

to room temperature and stirred overnight. The mixture was diluted with EtOAc
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mol ). The reaction m xture was stirred at room
tenperature overnight. The solution was acidified to

wW@RDo5A1689¢ h concentrated HCl and dil uted w t h PCTOUSZN€025153

aqueous | ayer was extracted with DCM (3x). The

conbi ned organi c._ | ayers were dried ove
fa_ﬂdt\é@%hﬁ,d iR Heoh o F&@éﬁgﬁﬂlcd%%%rd”%dﬁig%ﬂv%wm filtered,

SeSp R HA ke g S inpolfBirabhy (oo E G0

prbiﬁd@tlﬁeauebemgdmsl 6RO TP LHALEG (reveier (e ) MRz, = 8.26

e, HNKAR (o 5. @péahw%?sﬁ%a%?&‘x&‘?‘%gdoé 80,15
(%’zd 7 BQ@ZJJ%HZ@ WS eane. = " |

2-ArRind-4ck hnotbepkeinvacd methyl2steni A srhitionesf3-cyano-2-nitro-
ution o

@Wﬁw&mﬂgﬁ%m‘g&gér &egﬁgs ﬁ%f@ Qﬁﬁ%glsg@}{% in.apixtyre of

( I [

T SR o‘vgséb%tﬁfééad%a{ BShGki3eo
&m@ YTkl 0 - TS nixtufs Msmﬁitﬁe)j ovEhsigheatoiooomterhpératere, then
was agitated for 1 h on a shaker

vag U@ﬂ%ﬁ@ﬁ;ﬁ)’) shaking withan Wdﬁ‘@éﬁ@ﬁ?ﬁ“tﬂ@xﬂﬁ%@wmg salts
R0 o ' B Ut

rwa@ exteactas waihi DBMe(Bx)oMh2 domidiRéd (o@gérﬂc ﬂm)ermradidled over

Bﬁg@ i,”fﬁ{qéaf@{ Eé}léfﬁ?l‘g[ﬁjga ?rq,\,{én%c):(% rﬁg@eutbe%ltle co%pound (1.95

yrgsf%)c af i @sifa, 5% ‘Eﬁ@ﬁ(c%%%%%k Qg Fipussir HPYESI): - mass

ar‘ative 'reverse-phase chromatography. The ti

availclsated SonBbidMeD, ag 6206; ahizdognd, WQS 1 Dokl . IvtE’L(CESB)/erse

E%%@%Ekié-%&m‘fmin‘??@w@oéi%bqomf@ﬁcég&% TaL LR 1z, 1h),
: = 1 ' 0

s B Sl 0T 8301 905 G oo
]315),. 8.58 (dd, j = 7.4, .3 Hz, 1H) 8.33 (dd, J

85

ony C
g%gt%rl'ﬁ Ch_l'or3§ul?or%3-2(1'ft3 Hérﬂzotlﬁa@n(@z@le??(?r I—%ng Qﬁh(mﬁ}o?fwas added
o Wutl@mf ZMMZEcwqgﬂrﬁ@mmﬂ@@hgm&t@mﬁcoggs §.68 mmol)
an(f3 pyr'{ﬁ’ne ((5.@2 “,0{ Pn‘n?mgl) ?H Bt‘i}i ?T ? Flﬁﬁn%&{e(r]sltandmg overnight at
room temperature the reaction mixture was acidified with 1 N HCI and diluted
with H20. The aqueous layer was extracted with DCM (3Xx). THe combined
organic layers were dried over MgSO,, filtered, concentrated, and purified by
flash chromatography (hexanes/EtOAc) to provide the title compound (1.25 g,
59%). TLC (silica, 50% EtOAc/hexanes): R = 0.40. MS (ESI): mass
calculated for C15H1gN404S2, 374.0; m/z found, 373 [M-H]". HPLC (reverse

phase): Ry =9.11 min. "H NMR (500 MHz, CDCls): 11.35 (s, 1H), 8.43 (dd, J =
7.1, 1.0 Hz, 1H), 8.26 (dd, J = 8.8, 1.0 Hz, 1H), 8.06 (d, J = 1.5 Hz, 1H), 7.98
(d, J =8.2 Hz, 1H), 7.76 (dd, J = 8.8, 7.1 Hz, 1H), 7.23 (dd, J = 8.2, 1.5 Hz,
1H), 3.97 (s, 3H). -
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1, 4] oxazepi ne- 4- car bonyl ) phenyl ] -am de. A
3-(3-Fl uorophenoxy) propionitrile. A solution of

w@2dosmomsephenol (12.1 nmL, 0.1 nol), Triton B (RCWUS0P4/025153
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and acrylonitrile (44 nL, 0.67 nol) was heated at
refluxfor 20h Tlhe mxture was cooledtoro
/4 7 3 3 SNEQIC acl

3[?‘03@(‘?:% b\éﬁ‘{ él fi\% h r\lb%"doﬁldd&d %%Mlﬁequ uc oonc-(le-me rat ed

ggﬂkE?b&Zi/S thhﬁla&o@ﬂmﬂfndyl@irﬁn@ )-4-cyapd-betizQic(adid mathyl ester
:(185519, %%.4 n%?qm Ag@l—\,&pS nc.i‘ t% & e\éﬁ%agg&;]%e v?/as ﬁeated

Lﬁ_lz(ﬁl Tc%_g R \@%\Eaﬁqus\?stgﬂ%&sqﬁz (rﬁg }%’re 'YDBas fiitekéd througha pad

of( Bafomecopisazzotty ripseg ivatii me‘sharml anchtonagndradéd to a yellow

AR U ol 8 B BB g
ofog ?rﬁxaﬂ %eaﬁﬁn‘i’ﬁlsﬁ!f?ﬁé \Ha8u ?l ‘?@ OtrﬁMd?Pmc@-W@'Q%E? NaOAc

eresulting solid wa ected, washed W
Qqo. Z'hganfBl [glagle:)s! awdtl-HpQ (4\|5Nat)—| '(B@Oeaﬂtloﬁ wa'shellowed to proceed at

s dorc T ettt pistirent e bléeea Vi BEM pptifiFed through
cQ %@Q}fgﬁj?toﬁ%%@@gs Wakth, Fh@ngi\‘/ﬂﬂw gt:llwdTh@ fﬁ’iFét@ersI whbkBed with

oun silica,
Eﬁﬂﬂpdmﬂw(awsMgSQkC@n@mtra%Bé@r(d Qurefr@abp Aasfe shrgmatography
g(h?a%aéneg’ft?ﬁl '%9’%92%6 t{t%D%CIomB)%urkdz @58 %H)Z(E)%Q "Pé.(% {smca
(f"antZJKQheﬁéﬁes) Ry =F.48" MaS(EBHNnfhseiculated for C17H12N4O4S
ution of 3-f | uor ophenoxy) propi onic acid (2.2 g,

03681 1m00/3 Taumcs, GPTEMeHT 281RRG (TxeTeseaEe)hiFomy B 72 iRl 'H NMR

SRS, bl A B0l b GHE 54! | B g o, -
resal @ILI?HW%HWSS@@I(&@dJ 3. m sza HY1-B.160(ep Ued1 oHz 6BH)C 7.97—
and’treat ed wise with trifluoronethanesul fonic

a349@ (M, 2, 2Q) 1?’ -rrﬁlz) 1 5’h’@ ixt4Pe (GadHhl | oved to
rﬁéﬁ%lé Q&dz 13) a’%ftlh'%H solution

tBE4-@S/QﬁdSU2C quéﬁnw&lIfmsllmdmw)bd‘nzbld\bmb@hth%ester (0.28 g,
conbi ned oranlc extracts were dried over

f 0I76ema®)) inoktdlef? mit)eand Hef@ (3 k) é@skﬁ}ﬂqeldds'FPH'Hzo (0.169,3.8

Cpnrrr?o .t THE rgaé{tlon mixture was stirred at room temperature overnight. The

solution was acidified to pH ~2 with concentrated HCI and diluted with H,O.
The aqueous layer was extracted with DCM (3x). The combined organic layers
were dried over MgSOy, filtered, and concentrated in vacuo to provide the title
compound (0.21 g, 81%). MS (ESI): mass calculated for C1H10N4O4S, 354.0;
m/z found, 353 [M-H]. HPLC (reverse phase): Rt = 7.91 min. "H NMR (400
MHz, CDsOD): 8.94 (dd, J = 10.7, 1.8 Hz, 2H), 8.64 (dd, J = 7.4, 1.3 Hz, 1H),
8.34 (dd, J = 8.5, 1.3 Hz, 1H), 8.03 (d, J = 1.4 Hz, 1H), 7.97 (t, J = 7.3 Hz, 2H),
7.28 (dd, J =8.2, 1.5 Hz, 1H).

H. (R)-4-Cyano-N-[1-(2,4-difluorophenylethyl]-2-(quinoxaline-5-

sulfonylamino)-benzamide. To a solution of 4-cyano-2-(quinoxaline-5-
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(hexanes/ EtOAc) to provide the title conmpound (0.96 g,
53% . HPLC (reverse phase): R =8.22 min. HNW (500

WORSOGB® ): 7.92 (dd, J = 8.8, 6.7 Hz, 1H), BCTESBII@RS153
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(m 1H), 6.66 (dd, J = 9.9, 2.4 Hz, 1H), 4.55 (t, J =
6.4 Hz, 2H), 2.80 (t, = 6.5 2 D .
Suftomdai it 45925 T iR, DMFT 0 404pl) at room

R mBGrefife 195 SdSBu W Bea L7 it 21 TR AT (0053 o,
@.18nimaeNoMheiraapifort inixisre Wae agitatdd fond mbrashakess(R)-1-(2,4-

RGeS BB LB ol 9/
(507 % LB Ey e 0Baoo B g B3Bkbigzeamet 1

DI )N eTtheOre@@flbs nhirluee Svaseagitated et ke TARED0 mL) was added
filtered, concentrated, ,and purified

0 aisRoRR dirateantiaphy henakaweyes é&et)edtvgﬁ/fb PO (bmignd the
G BB o P kg Rpase sy

®r8piativad bverSe hase &hrématddriphya. The (idld andide veasobtaired as a
ralid (30 Tsrﬁ'(z?%%@(zﬁysl@8|)z4m§%s Chicuhtsd fort i FaRk0ss, 493.10;
gn}g f?@f‘ﬁt %%AﬁM%?/i@?ﬁM@ﬂ%%%/?W 9P Ria] 4 1apRESPE G se Phade): Rr
f4 gagomh. 44H1 MR (40@ Mz rCDCI:)| 11.48 dxatpiB8 B (hrk= 1.8 Hz, 1H),

ke I B U 410 1 08 RS A0 s 1

T ld4 t f 2 , =8
e fif5ld4 00 S xlakig, 1ap eai&s At g1 WHE AHYR# 4, (d, J = 8.1

and t cooled to roomtenperature. The reaction

vides, e 735, 30y(n heH )5 1258 A2/ dtkdp V6. 9@ 6fi(ri i), &.464(d, J =

(oS ) SRS 28 T Uy - Fatbvea B 7eFat i on. The
fI%ﬂ(AWLI% wgs dried over MySO and concentrated to yield
the title ¢

onpound (0.24 g, 80%. HPLC (reverse
phase): R=8.81 nmnn. HNW (500 vHz, CDCl ): 7.07

(dd;R=8, 2 Hz, 1H), 6.75 (dd, J = 9.8, 2.6 Hz,
15 6/73-6.
(s, ZHp_ 3

J
1H), 4.05 (t, J = 4.4 Hz, 2H), 3.92
, 8
Qui noxal'i ng= Eéulfonic aci d

4
B= 4.5 Hz, 2H), .58 (br s, 1H. F

f 5- brono-2-( | uoro-2, 3-di hvdro-5/ - benzo| 7iri
, 41loxaz - car bonvD- phenyl | -am de. The title
conpoun repared fromthe HATU nedi ated coupling

of 4-br omb- 2-(qui noxal i ne- 5- ‘

Quinoxaline-5-sulfonic acid [5-bromo-2-(8-fluoro-2,3-dihydro-5H-
benzo[f][1,4]oxazepine-4-carbonyl)phenyl]-amide.

A. 3-(3-Fluorophenoxy)propionitrile. A solution of 3-fluorophenol (12.1 mL,
0.13 mol), Triton B (2.1 mL) and acrylonitrile (44 mL, 0.67 mol) was heated at
reflux for 20 h. The mixture was cooled to room temperature, diluted with
diethyl ether, and washed successively with 1 N NaOH, 1 N HCI, and H0.

The organic extract was dried over MgSQO,, and concentrated to provide title
compound (13.0 g, 59%). TLC (silica, 40% EtOAc/hexanes): R¢ = 0.54. "HPLC

(reverse phase): Ry = 8.18 min. "H NMR (400 MHz, CDCl3): 7.28-7.23 (m, 1H),
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sul f onyl am no) benzoi ¢ acid (EXAMPLE 1, Step ) and
8-fluoro-2,3,4,5- tetrahydro-benzo[/][1, 4] oxazepi ne

wanaspusdd i ed as described in EXAMPLE , Step KPCIVBS2004/025153

(ESI): mass calculatedfor CHBrFNOS 556.0; nmz

ﬁ%@%ﬁg%gggﬁ%@@ i‘:& 46 ake 6; PLﬁ-lﬁnzi%’{rS?l 6.3

. derotarrers) 906894 m 3 8.50 (br d, J =
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8.36 (d, J = 8.3 Hz, 1H), 7.89 (t, J =
B.93- (Qfﬁluo%p&éném)prbmomc adid. Amixture 36-37(33iuqraphenoxy)-
@rq’l;bpnltglemS@ ﬁ)1Q7nq n@ﬁ)an%cg@c@t@g&q F& gggml?) ésnheated at
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C

1349 ('5‘9<la)z e'B"@] m@[@i@%@%% ?eng@fﬂ)Y ¥lgm?@gHbli1 ZQlrbtd was acidified

gNgT"ﬁ?n Pféleﬁ?néys)o%%@ebnédté@ -wéstiedl with 8nOPfand dried to
uorop eno [y, Triton B { 0.83

rdfford ditle cacmpduma (nm g, 85%0). TLC Giltanb0Ye RAe/BaKaERt Rr =

Capertiids gevara izl Hhaf Sgit ot SR Ia00 Miks.oCk):
Sﬂﬁseﬁﬂb gr%' Xgl?"é ok & NﬂOlslH)M E4|'G€3|J sy, 9H),The6 (t, J =6.2

organi'c extr was dried over SO and concentr at ed
tfd)zrﬂl-d))/l de t|t| e conpound ( 33 g, 35% . HPLC (reverse

= 8 r'n66 4'110” ,12 o3 SO'S]'[ISR g@@%her&oggp?{plomc acid
J(2*2 é 8 o2 méhlin toﬁ-’ué’ne( ?sﬁmﬁz wasommemw) phiepider(#® mL, 0.054

aci d.’ A mixture of 5-di f | uor ophenoxy
pnopi dihiet salutéor wasﬁegtewaizr@ﬂni?féo') 1.4ry28d ﬁ@@ﬁ?mta@t@éi ipEgcuo.
rﬂ]hﬁ [ﬁsﬁd%gage §Sé)gl/ A in"EhLy 2%%Lgtco'éé lgaed Sﬁ’t?ir‘egﬂed

rOoMm t Eiper Phe r esll
Sd’fbb@l/lé’é?ﬁntﬁ‘hhﬂlﬁﬁbm@tﬁahésulfbh@tacﬁm(1 Blaﬂhe@iomn?tmolbi Dhe mlxture

and diluted with 1 N NaOH (30 nL). The re
swas alowed éo warmiedoain temReraiure HV'thTﬁE”FQ I?'arré;begp\)% the
c
aradion BEHED e BRFR R, Frdislen, BN E GGG yers were
t\ﬁaﬁﬁé@v\ﬁthﬂhﬁ Na(DHe 'Iﬂwm‘abmeﬁlorggnlcm@ﬁactsTwa'e( diied oser
50% Et CAc/ hexanes) tNB Ha
CMQ§Q4af'@%TeﬂoPO@9r‘Ft"Fat@ 2@321 @‘4” igH &y ﬁ@%ﬁl& rospatogfRRty
%ﬁ ﬁé?@?é@%quﬁﬁg de tﬁe'tlﬂ% QnPoind [0.981, 6499, MiRLC (reverse
phase): Rt =8.22 min. 'H NMR (500 MHz, CDCl3): 7.92 (dd, J=8.8,6.7 Hz,
1H), 6.75-6.72 (m, 1H), 6.66 (dd, J =9.9, 2.4 Hz, 1H), 4.55 (t, J = 6.4 Hz, 2H),
2.80 (t, J = 6.5 Hz, 2H).
D. 8-Fluoro-3,4-dihydro-2H-benzolfl[1.4]oxazepin-5-one. To an ice cold
solution of 7-fluoro-chroman-4-one (0.94 g, 5.7 mmol) in H2SO4 (8 mL) was
added NaNs (0.55 g, 8.5 mmol) in portions. The resulting mixture was stirred at

0 °C for 30 min, then was allowed to warm to room temperature and was
stirred overnight. The reaction mixture was poured onto ice, basified to pH ~10
with 1 M NaOH, and extracted with DCM (3x). The combined organic layers

were dried over MgSQy, filtered, concentrated, and purified by flash
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4.21 (t, J =6.2 Hz, 2H), 2.86 (t, J =6.2 Hz, 2H). C
5,7-Di fl uorochroman-4-one. To a sol ution of

W@2q03/08686 f | uor ophenoxy) - propionic acid (1. gPCHUAD04/025153
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nmol) in toluene ( nL) was added thionyl chloride (2.0
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6por’r%8ﬁs 47‘hé"ﬂ§ﬂ?ll'9l%nﬁx@4 (Aﬁas Nedte@ a‘ffré’%x foFh4 r’? @ thbn was

Di fl uoro- 3. 4-di hvdr o-
| cdmeed &f faam terthpevﬁmgm 'ﬁh@rmréton‘lwa&quen@enbbyjthe successive

nﬁwﬁ%é’qﬁa&é' 6t 6oty (2 DR i Ad ot sslifigh @3 Pm), ana
NHRD X063 rﬁEz)t Tﬁé‘%al@' W%ré @émbt/éa%ymnxéﬁarﬁ v\ﬁéﬂme{t@wm dried
to stir at C for mn hen was warned to room

t@\rmfeMQSOa @ndmmr@entra@@i @Aeeldutbaﬁltlemmnmﬁoo% g, 80%).

HBHE Gres BRAECE SR B iR SNV Sb AR T #07 (e v

OL g7 IHpy ary, BF6qdd! Jyedo avers NBSMM), d.73-687 i, 1H) 4.05 (t, J =
concentr at ed, andeurlfl ed b flash chromato rap

(ﬁé)&éhe%H)EB(SQCQS % p343\1|(§e/ Fl4e5 HZt QU)cbﬁﬁdbha ‘('d 44 g,

(m 3-45tetrahvdro benzo[| r
Wg@)aaqcbfypﬁbthewguem@d@é@@pp@phr@ of 4-bromo-2-(quinoxaline-5-

6 )/
oGl ucl eRperE oL S ol aeasgops Sons.
M&r@ﬁ%ﬁ-%@ni&i{f][ﬂﬁ oﬁa;%‘ébmggh)j put'Firﬁ]ledreesaiJe:eSdgbtgdnm BEXAMPLE 1,
was heated at reflux for en _cQo om
t Stpoa P Sk ceas sripuated sl Crasheby BeOr, 368 vz found,
. i1
45 ST DUPNBE) T (RGBS B R i
NMR (500 MHz, CDCls, mixture of amide rotamers): 9 06 8.94 (m, 3H), 8.50 (br
d,J=7.2Hz, 1H),8.36 (d, J=8.3 Hz, 1H), 7.89 (t, J=7.9, 1H), 7.85 (d, J =
1.7 Hz, 1H), 7.36-7.30 (m, 0.3H), 7.14 (dd, J = 8.2, 1.8 Hz, 1H), 6.86-6.80 (m,
0.7H), 6.76-6.71(m, 2H), 6.69-6.63 (m, 0.7H), 6.59-6.53 (m, 0.3H), 4.51-4.45

(m, 0.6H), 4.12-4.06 (m, 1.4H), 3.91-3.60 (m, 3H), 3.44-3.37 (m, 1H).
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HCI (4.0 Min ,4-dioxane) and heated at reflux for 3
h. The m xture was concentrated, and the residue was

waeempenged in H O basified with 1 M NaCH, andPCT/US2004/025153

extracted with DCM (3x). The conbi ned organic extracts
V\EM gd over MgSO filtered, and concentrated to
HE149 conpound (0.45 g, 87%. H NVR (400 Mz,
CDCI )F 6 59- 6 50 (m 2H), 4.11-4.08 (m 2H), 4.00 (s,
4.6 Hz, 2H), (NH not observed). F.
onic acid
i fluoro-2, 3-di hvdro-5/-/- benzo[firi
) 4 ponv - phenvP-am de The title
conpound wasgregpared from the HATU nedi ated coupling
of 4-chl gfo0-2-(qui noxal i ne-5- sul fonyl am no) benzoi c
acid ( 3 , Step B) and 8-fluoro-2,3,4,5-
t et rahy vo[f][ 1, 4] oxazepine and purified as
descri bed“l N EXAMPLE , Step K. MS (ESI): mass
C@h%@hﬁé-a‘ Qﬁlfo%ﬁ&*aé?l:l "_[518h1%r§*2 638- d*eﬂuorﬁlz 3fd?wmo 5#1

C (reverse phase)

I—beNI\R)[(]Bo@]omeplﬂE@I-cabenyil)-@heﬁyﬂa—mrdder ot arrer s)

? 0-$ SrobheRaR tabiokitrid. 2 i Sudyd oflii)’é')-ﬂuprggh%ol 2.8 mL,
éo E)_zﬁnbl? Tan @((983 6nL9)4 aE\Eﬂa lon@rné?(?@ R\(% bm\1 bl) was heated
3atgeflgx for Ztarh mhe mm’surg wasg gpo tomarfpﬂeegpmtura,r diluged with

el FufiioRR0 SestiEh ek e P L ACRRDE N Bna Heo.

FThe @fgé?ﬂ@teﬁtraét wasBlies poer Mgsd.Land Benééiiritegeh provede title
identified b ano Bi osci ences. The ZFP donmain

f eagound 1 .88, ¥&7ple HELareserse phasep18r z& Wmlnoﬁﬁ NMR
dgmi e of

A eSS R BR80T
(Hayv2my.ogen, San Di ego, Tet-inducible cell lines

expressin the coding regiaon fromthe ZFP vector were
CBQ#?’I'QH& @_mﬁaemeemggemmm@ of Prii - ABYER-.

t
ot %mwﬁ{fgezzﬁ.%nﬂnm&nt%wggﬁm HCI (10 mL) vas
dme@edsatsemm fost1sA. eAﬁéottresremtien insiRiuad e\dasam)blmai sooeal

for ZFP, expressio
temperaturepthe resulnng soY\g was collected by filtration, washed with H,0,

and diluted with 1 N NaOH (30 mL). The remaining solids were removed by
filtration. The filirate was acidified with concentrated HCI. The resulting
precipitate was collected, washed with H,O, and dried to afford the title
compound (1.11 g, 76%). TLC (silica, 50% EtOAc/hexanes). R =0.15. MS
(ESI): mass calculated for CoHgF203, 202.04; m/z found, 201 [M-H]". HPLC
(reverse phase): R = 8.02 min. "H NMR (400 MHz, CDCl;): 6.45-6,41 (m, 3H),
4.21 (t, J =6.2 Hz, 2H), 2.86 (t, J = 6.2 Hz, 2H).

C. 5,7-Difluorochroman-4-one. To a solution of 3-(3,5-difluorophenoxy)-

propionic acid (1.11 g, 5.49 mol) in toluene (10 mL) was added thiony! chloride
(2.0 mL, 27 mmol). The solution was heated at reflux for 1.5 h, then was

concentrated in vacuo. The residue was dissolved in CHCI3 (10 mL), cooled to
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as CCK2R induction upon addition of doxycycline to the
cul ture medium The cell line with the nost
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JRYarovas wasind i 5B NBPSE dnt St cef BRaRlo; ditprss
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nbranes were prepar m t he cells after
iprdvideitbe titlEroomepours (0. Fep) 83%)( T4C (jlioae 8% RHMehexanes):

i wgtda- 1 mﬂﬁéﬁhﬁﬁwﬁf T

@ angplfipy pNAH), A Harper et al. (Br. J.
ar nMaco (1996) 8(7) 17 - 726). The thawed pel | et S
gaiy i hbent razapined-ene. figean ice cold

honD ena re ce nt r|f ged :
§§S7 %ﬁu?rﬁg Foé%n%’ {)d)??gf vve"ﬁ{'eo%l scéégéc(im mL) was
Jlﬁe%UNSN b 230te Whﬂnbﬁ%ﬁbftld‘n@géﬂwe} Fesoltiher mbxure was allowed
ect t e receptor-nenbrane pellets (25 m n 15, 000

rtpratlr39QS’@OfOXS@mlmm@hwl\ﬂéwvzam@%@sﬁ@@%@inp@faﬁﬂﬁf@d &{'rred

I b;
SO S B0 BRI 55 BN By 10 win
WfPfI@@HAanE%’xtr*aBﬁaoo\F)&h MMk Ph’é"@@ﬁlb@lﬁcﬁbmaﬁ’n&t lagers were |

experiméents, cells in concentrations ra from2.5
Xdrieabover NIgS©.xfilkered| ceraasitiaterand mrdlﬁa? aph ﬁhmﬁwaphy

251 S (50
OB SRR B B AR 001 SePp PR rovers
t g4;ne: BBl inin.t e NMRS600 M6z, (DDClgc)f6 bsf(bes, M), 6.73-6.70
n-specific bindin 1251 ] - BH- CCK
dien ,eﬂrh @@4-16:62 fre. Hﬁbé%e#&ét df= a Id% 2H0. 3&%@ 44 (resgd
..': Difliarg S 1 Aok e i%tgufc‘?%ldhc solution
B-fﬁf 0 @Idur%r&\@w b@ﬁt’cﬁ[ﬂﬁeﬂi]o&ate;ﬂmfﬁ ahe 20.36@, 228 ehmol) in
en the assay was
THF (15 mL) was added BHs*THF (1 M in THF, 5. 62 mL, 5.62 mmol). The

resulting mixture was heated at reflux for 24 h, then cooled to room

temperature. Excess borane was destroyed by careful addition of methanol (8
mL). The solvent was removed in vacuo, and the resulting oil was treated with
HCI (4.0 M in 1,4-dioxane) and heated at reflux for 3 h. The mixture was
concentrated, and the residue was suspended in H2O, basified with 1 M NaOH,
and extracted with DCM (3x). The combined organic extracts were dried over
MgSO, filtered, and concentrated to yield title compound (0.45 g, 87%). !
NMR (400 MHz, CDCls): 6.59-6.50 (m, 2H), 4.11-4.08 (m, 2H), 4.00 (s, 2H),
3.23 (t, J = 4.6 Hz, 2H), (NH not observed). N

F. Quinoxaline-5-sulfonic acid [5-chloro-2-(6,8-difluoro-2,3-dihydro-5H-

benzolfl[1.4loxazepine-4-carbonyl)-phenyll-amide. The title compound was
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zation o ol ecyst oki nin Receptors in the
HE0NVEzs ODC It rebdtuneadf amidetrotaPh@sTh@ &9 (nidirbr 8i5ty(br d, J =

cSi7 ¥ 0 B, MhT B T 260 7R EPATD L 0 (g = 1.6

ghzgﬁ]Hﬁ%QIe.@ﬂ g‘n'f 9 05 80-61724n, AM); é.etaégrrpﬂ)ﬁgwﬂ% (m, 1H),

e’ 'assay wa en term nated accordin
pdBe@8une ), 13i86d. ZEbovel HD&t&r3shahy$HE The pKi val ues
were determ ned using the equation of Y.-C Cheng and
W H. Prusoff (Biochem Pharmacol., 1973, 22(23):3099
- E%ﬁr%)pleé £ ¥molighlos e dpr@\ém@msiﬁg ohé fiBthags desaisst above.
w th conputer-aSsisted data anal ysis of conpounds w th
low affinity, the data obtained in the current study

wer e wei ghted according t .Sdescri bed by
Morton. n brief, 100% ano’g%%y@%u rc binding were
defi ned i ndependently using total binding and bindi ng

obtained in the presence of a high concentration of
e antagonist, 2- NAP. Table . EXEX 1 8.1

t
3ﬁs§afd§ve7logm%?mt6' 73 7.9 38 6.5

Zinc Finger Proteins (ZFP) specific for the CCK2R gene were identified by

Sangamo Biosciences. The ZFP domain was fused with the herpes simplex
virus VP16 activation domain, and the fusion protein was subsequently cloned
into the pcDNA3 mammalian expression vector (Invitrogen, San Diego, CA).
Tet-inducible cell lines expressing the coding region from the ZFP vector were
created using the T-REx-293™ cell line (Invitrogen). After 2 weeks of selection
in culture medium containing 400 mg/mL Zeocin (Invitrogen), sixty drug-
resistant stable clones were isolated and analyzed for ZFP expression as well
as CCK2R induction upon addition of doxycycline to the culture medium. The
cell line with the most appropriate CCK2R ZFP construct was used in all further

assays and was termed the HEKZFP cell line.

Cell culture

HEKZFP cells were grown in DMEM supplemented with L-glutamine (2 mM),
penicillin (50 units/mL) and streptomycin (50 pg/mL) and 10% FBS (v/v).
HEKZFP cells were treated with 2 mM doxycycline (Sigma-Aldrich, MO; USA)
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Membrane Preparation
Membranes were prepared from the HEKZFP cells after induction. Frozen cell
5  pellets (40 °C) were thawed in 14 mL of buffer A (10 mM HEPES, 130 mM

NaCl, 4.7 mM KCI, 5 mM MgCl, 1 mM EGTA and 15.4 mg/100mL bacitracin at
pH 7.2), adapted from E. A. Harper et al. (Br. J. Pharmacol. (1996) -
118(7):1717-1726). The thawed pellets were homogenized using a Polytron
PT-10 (7 X 1 s). The homogenates were centrifuged for 5 min at 1500 rpm

10 (600 X g), and the resulting pellets were discarded. The supernatants were re-
centrifuged in order to collect the receptor-membrane pellets (25 min 15,000
rpm; 39,800 X g), which were re-suspended in buffer A.

Incubation Conditions
All assays were conducted in 96-well plates (GF/B millipore filter plates) using
15 buffer A. For the optimal cell number determination experiments, cells in
concentrations ranging from 2.5 X 10° to 12.5 X 10° cells/well were incubated
with 20 pM ["?°1]-BH-CCK-8S (50 L 60 pM solution) in a total volume of 150
ulL. Total Binding of [125I]-BH-CCK-88 was determined in the presence of 15
ub of buffer A. Non-specific binding of ['?°l]-BH-CCK-8S was determined in the
20 presence of 15 uL of 10 uM YF476, a CCK-2 recepfor selective antagonist that
is structurally unrelated to the radioligand ['*°I]-BH-CCK-8S. The assay
preparation was incubated for 1 h at 21+3 °C, and then the assay was
terminated by rapid filtration of the preparation under reduced pressure. The
loaded filters were washed three times using undiluted PBS (100 uL), and then
25 100 pL of scintillation fluid was added to the filter plate. Bound radioactivity
was determined using a Topcount (Packard BioScience, Meriden, CT) with a
count time of 1 min. From these experiments a cell concentration of 1 pellet in
15 mL of buffer was chosen for use in other assays. To validate the -~
radioligand concentration and incubation time for the assay, saturation and

30 kinetic binding studies were also conducted (see M.F. Morton, The
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met hods described by Roberts et al. Roberts,
?hammqmlcal@haravématlwo f Eholagysi F}chp? ang i thgHuman

1%%&{&%%%%%01] IW1E)” e S@ﬁlver%ltgfotf%bgg R! 2@0(’%}99@6 affinity .

bfsRRel empodads mecwﬂlma“ted byl mtlﬂﬁhthmsmembmagaprdzmrbhons with

for isotonic nuscle contraction recording, ?(l g § ﬂ!ﬁ

ctﬁmb.qﬁ.cngmtregsllgaeﬁé@new—écmwf@rﬁ i et AAFR LG nlde assay

at 2 n % O .
Af} %5 ‘i%g 8% g)eﬁ%r e?g%ai n&?(ﬁw/léa ggg‘é@ wer e

bl ocked using a selective concentration of a suitable

CCK1 receptor antagonist (e.g. 2-NAP). The
dPatechnalysisss of the test compounds was assessed by

BRI b e S5 S SRk o Cheng ana W.

VetusoffBicttied.| Rietheiool. 0 4ar 8, 22(23): BGQM‘rﬁ&)e gastrin

(pentagastrin). The t|t| e conpound of Exanple 2
b}gllavgoas a conpetitive antagonist in this assay wth

a 'val ue{L]of 8.8. Wiat is clained is: . A conpound havi ng

- CCK2 a'{r‘]z‘agonlst activity of formula (1): RO0-4 NH( I

) SO wherein Rl and R2 are each i ndependent |y sel ect ed
f Togirtivavgnioprobions associatedfwil) cetnpGisr7assisted data analysis of

SRR it B AR isesta bR i enenhaugy ware

FRMont AntdrREr 106 and 0%
] un@ﬂ%ﬁﬁ@%ﬁﬂg&g%ﬂ% 6@l%éarImke)i/\)?‘byab) ngpﬂ?hl{/pl - (o an

berenifjd kindBeg WWGQGEIme)dmdpp@n@qantlys@ﬁl@g ,mtghlylndlng and z)lndlng
(gtétﬁona iind l}J)réesenacl:te gf\’\éoh%ﬂj c%%%relktrgfa &? af ’th%t r%%re%%e%n’tagomst, 2-

NAP.

Table 1.

EX pK; EX pKi
1 8.1 36 7.6
2 7.7 37 6.7
3 7.9 38 6.5
4 7.6 39 7.1
5 7.8 40 6.6
6 7.5 42 7.6
7 7.5 43 8.0
8 7.4 45 7.5
9 74 48 7.7
10 7.3 50 7.2
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34 8.1 9% 6.2
35 7.8

Guinea-pig Gastric Corpeal Muscle Assay

CCK2 receptor-mediated muscle contraction was measured in an isolated

muscle-strip assay of guinea-pig gastric corpeal muscle according to the

methods described by Roberts et al. (S.P. Roberts, E.A. Harper, G.F. Watt,
V.P. Gerskowitch, R.A. Hull, N.P. Shankley, and J.W. Black, Br. J. Pharmacol.,
1996, 118(7):1779-1789). In brief, strips of muscle were dissected and
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HS-C . alkyl, C alkyl0O-C .alkyl, CalkylSC.alkyl and
phenyl; or, alternatively, RL and R2 may be taken

wo ogehhsos with the nitrogen to which they are BCT/EHSIVeH025153
and are selected fromthe group consisting of i)

AR AT e 580 e
?6&:&@“@1 THOBRIHE conRIiting <P0§b§JHen@em‘|t sm{dmcmngere maintained at
“4al Kyl , hydroxyC _al ky phe
24 “Chad grsbed icontma sk with 953 Onand B ROy ICCRA yegeptors

a5 bRl B Bl b B2 RRkch NEBP Sy Ghpnuaton
' fdf%D dlﬁ%lémm%begtoraédtag&m(e ,\QVZ‘NAF’ yedadtie eﬁﬁecmnbssn of the

er and selected from >NH or >NR hav;ng
Gestlccumpmmd&swaa raas@@sagbbmeawna dheir effget on santrsille

whi ch i
B b Sed B P BMans P Ly, 2 srosere
JoPtHRShdrintae gaannl(pehtaga@@momestm@ dbnipamﬂnef Exiample 2
heterocyclic ring said heterocyclic rlnq haV|ng%O or

rheed s & RemeB Yo AIRERDIEL & HipassRN i oRKs Helue Of 65,
ni trogen of attachnent by at |east one carbon nenber
and selected from, S -N=, >NH or >NR, having O or 1
addi tional unsaturated bonds, having 0, 1 or 2 carbon

menbers which is a carbonyl, having 0, , 2, or 3 halo
_Substituents on the benzene ring only and having 0, 1
or 2 substituents R, iv) a 4-7 nenbered heterocyclic

ring said heterocyclic ring having O or 1 additiona
het er oat om nenbers separated fromthe nitrogen of
attachnment by at | east one carbon nenber and sel ected
from, S -N=, >NH or >NR, having 0, 1 or 2

unsat urated bonds, having 0, 1 or 2 carbon nenbers
which is a carbonyl and optionally having one carbon
menber which forns a bridge, the heterocyclic ring
fused at
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two adj acent carbon atons formng a saturated bond or
an adj acent carbon and nitrogen atomformng a
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having O or 1 possibly additional heteroatom nmenber,
not at the ring junction, selected from, . .S, -N=, >NH
dhairclaifgd isg 0, 1 or 2 unsaturat ed bonds havi ng 0,
1 or 2 carbon nenbers which is a carbonyl and havi ng
0, 1 or 2 substituents R; v)

-10X0- 1A BoripBuhe thadmgdC CK2HarftdniSt adtivityrod faymaldd[)1, 2- a
][1,5]diazocin- 3-yl, optionally having O, 1 or 2
substituents R; R is independently selected fromthe
group consisting of C al kyl, oC2-6al kenyl, C .
cycl oal kyl, phenyl, furanyl, |ithi gnyl, benzyl,
pyrrol-1-yl, -CH -QOC - -ecycloalkyl

- Ophenyl, - QbenzylR3) x4 Aalk?h? - SCa- ecycloalkyl

- Sphenyl, -Sbenzyl, - N(R )R (whereln R and
R are |ndependently selected|?¥on1H cr Iwyl or C _
cycl oal kyl G-i-4 al kyl), -SCF$Ozhalo, -CF, -OCF, and
-COOC . al kyl, or, alternativdaly, gw adjacent R, may
be taken together with the n§\ f attachment to
forma fused ring and $e0-8 t he group

consi sting of phenyl, pyrid yrinidinyl;or
alternatlvely, R2 and one of R can be taken t oget her
tWYEN CH - or >C=0 and to forma fused ring to the
RN R*Bré SachH@gssiRmM k/)éele‘iﬁé@ﬁbﬁdtﬁergrﬂsubfmngrsnng of

consi sting of Ctal Kyl and hal ogen; and enantio

di astegHeEmeadyl Hydedasy), Gorlengs Cangy@ﬁalkwla@eusy@%ﬂkenyl

28%325?:3 §psﬁ‘{f@§qqc§s éﬁg?ﬂﬂ@ dt%%@ﬁtr &UttachmeHtSs a carbon
' ;dgpegdlaf(ﬁmseo@atﬁﬁ@m@mé mgnariwogmslfny@mmm ﬂagkyjr H,
a a et henyl , ut en
pr OD_MWIaPhéWd-I(GBm ylber@wlﬁgpe%w CR @ng%Bﬁ@ny{sglg phenyl

| oh | .
Cy0304e|to éﬂ%ﬂ@wuggg%hmga lagjna%%‘ﬁ 8?%‘?1”&‘cbms' AN phemis( Cl? )
6, 7, 8, 9- kaid gl ophithdlrfneey ekt nttjjfm:eﬁt carbon atoms to R,

R'is a linear 3- to 5-membered hydrocarbon moiety having 0 or 1

unsaturated bonds and having 0, 1 or 2 carbon members which is a
carbonyl,

c) Ar’-(CR®,)-, where Ar® is a 6-membered heteroaryl having carbon as a
point of attachment, havfng 1 or 2 heteroatom members which are
-N= and optionally benzo fused,

d) A-(CR®,)-, where Ar® is a 5-membered heteroaryl having carbon as a
point of attachment, having 1 heteroatom member selected from the
group consisting of O, S, >NH or >NC+.salkyl, having 0 or 1 additional
heteroatom member which is -N= and optionally benzofused,

&) Ar*®-(CR®,)-, where Ar®® is phenyl having the point of attachment and
fused to a 6-membered heteroaryl having 1 or 2 heteroatom ’

members which are —N=,
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al kyl) -1k, grkylcmm\qank:yf H3oTEEIRY], C142lkylS-Cisalkyl, Cq 4alkoxy and
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qui nol i nGa48lkylSr 8- yI met hyl , isoquinolin-5,6,7 or

8-yl yl
ut nds b desRidRRg) selie o Pty bl Egt sting f g Crgplko
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A e e ST

a) t Cbrgéltemaﬂu@@t ituted with 0, 2, or 3 of R and for

bE” BhHar %Ei@'e{‘;?@%é&éhgr ok ¢ Bfiiseoathigh ey 31 attached

P e e e R

hexyli) 104umyd- aza-tncyclo[S 2 1.0% ]dec— -yl, optionally mono- or
di-substituted with R®,

RP is independently selected from the group consisting of hydroxy,
C1.4alkyl, hydroxyC1.salkyl, phenyl, mono-, di- or tri-halo substituted
phenyl and hydroxyphenyl,

ii) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl, optionally having one
carbon member which forms a bridge and having 0, 1 or 2

substituents RP,
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i gﬁé%: a %@H t ﬁ@ﬁwrﬁé 8% b Wrﬁgﬁtblylaﬂa%‘fécted from O, S,

4- br Omlpﬁq‘lﬂél'o} SNRplh)ék/mglO (Bof 12 upsangtey Dartds; haying 0, 1
4- di bronophenyl ) et h

, 4- dorch carasherinbass wmgkyﬁ a carbonyl and optionally having one

2,

2

g’ 2 S{:eﬁ%aﬁ;ﬁ%ﬂé%%ﬁc{tﬂf hné:a bridge, the heterocyclic ring fused at
: or Otwly é%aﬁeﬁ'ﬂ ddrbon Wdﬁmsxfbérﬁmg alseythrated bond or an adjacent
4

or o- | uor ophenyl ) et h

u
ij rret wbgﬁ@m nitpgen ajpm f@”ﬁ@ﬂ%ﬁati"ﬂﬁgrgﬂr@ttﬁ a4y |
% trh %l’gdiﬁ@wg@@ 'Fméf%% lg%ylcgm Rossm‘y additional
e

henyl hé‘teﬁbaitetrhly‘banbe‘roabhaﬂih;alrmg];ubemm’oyile&d’tedﬂy)m 0, S,
cycl ohexyl, 1-cycl

| et h-1-yl ,
fur an- 2- Shl-mﬁmypr,? t,%a?_m&g (ie‘%/ﬂg,? unsa Lﬁggagj bonds, having 0, 1

net hyl Seghyl rrfﬁ%'ﬁgth Alordt ¥hd h 0,10r2
pyri d- 2- yﬁhy Cﬁytfb %Qt@%%%?g rmt hal gxn_n -yl ’or

1- pheny| sabstipdenssyR¥t h- 1-yI , benzhydryl ,

411 P ﬁ?f&%xéoy gégﬁgﬁ%d n é—lﬁb-( g‘ﬁamgthano -pyrido[1,2-a][1, 5]d|azocm-

0x0- 6, 7 besz2 eMBsiReRsaR:; 2- yl 5-
The con‘pgaﬁ 6‘ﬁrorn?h%ﬁrbnom§\t\%erel n Rl and R2 is

dRkiglindéyeralentiy setented frormtie giogp consisiing\af C@alkyh &2 salkenyl,

Co O Sy oA E5 BBk B AR S O, o st

| east ogngcwiiodikylaidp@nyar OlsagE -8#, -SC1.alkyl, -SCa.scycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NO,, -N(RY)R? (wherein RY and R* are
independently selected from H, C1.4alkyl or CqcycloalkylCq.4alkyl),
-(C=0)Calkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.4alkyl, or,
alternatively, two adjacent R%, may be taken together with the carbons of

1-(
1-(
1-(
1-(
1-(
2-f
2-f
1-(
2, 2,
2,2,
1-p

attachment to form a fused ring and selected from the group consistjng of

phenyl, pyridyl and pyrimidinyl;
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fromthe groups consisting of I J 1 HS HRS iaphthyl
7“r HHs and 6-5 with the proviso that said Ris not

whyasogsrg said phenyl is optionally fused at PE@DUS2004/025153

adj acent carbon atons to R and, except in positions

2 A
t%rnﬁlve gﬁ R té'r[[d érz%ﬁﬁmﬂt hgbcoaé a\éeh Qétﬂ%fbebS =0r >C=0
corrpanddotﬁérmlaafumbdrmgeoelnempRenyzl selected fromt he
[LOUp, conS|st|ng of

igHnggperdently, gel Fem 16R grpuP consisting ot Gmaalitykard
cl ai gy Eog\#ﬁerel n Ris selected fromthe group
consi's of hydrogen, nethyl, ethyl, propyl,
tandfénmﬂmm&rbyﬂlastmé«nnetﬂmydr@teisnmieaﬂe;Iand pharmaceutlcally
met hyl am n yl am n rret hyl , hydr oxynet hyl,
met h8%GHRIA %esaqéhﬁﬁﬁ?ﬁ HQB aryiges Jneriee met hyl and
phenyl . 10. The conpound of claim 1 wherein Ris

sel ected fromthe group consisting of H, mst hyl ,
et hyl ;2. hyder)Q/cnmnpgumd bf dlairorevhgfeimi) and R? are independently

di tth }a onet h . c ound of claim 1 wherein
ﬁe@ %% regt $rPHﬁwcl0H§' B L?E onsi sting of nethyl,
et hyI ’a)l@f 3@1@! éthé"’d&ﬂ}’érop@ﬁ?lr Bményf léfﬁ)?rﬂﬁl 51Bb9R\; cyclobutyl,

t'rifl doromet hyl,

rwclhrpeaml mmbxmyyl cmlﬂbemty amlmoantawl cyh@@emnyyfemldgah 1-yl,

- derd Rt nePhBRR v €7 ¥ e eiRy S peRTeithepten-s-

yRrEeIbuAC, AR %ﬂeldmﬂﬂm Ay cHabREXAC, TRy t he

group consi sting of hydr oxy, fluoro, | or o,
l@V@l eptydeoiadia, trlfl uororret hyI 13. The corrpound of

i tr ogan BBV GRT R ARG h Ak RSP Be e 2 etSr uy

optogalnus,6¢08TrY d))ftgswcﬁstltl)teﬂ 8637 $-tetrahydiocgpiithler-1,.2,3 or

(-)yl] ggt(l:c;nall){/ 5,6,7 or 8 oxo substituted, benzyl, 6,7,8,9-tetrahydro-5H-
benzocyclohepten-1 ,2,3 or 4-ylmethyl, optionally 5,6,7,8 or 9 oxo substituted,
5,6,7,8-tetrahydro-naphthalen-1,2,3 or 4-ylmethyl, optionally 5,6,7 or 8 oxo
substituted, 1-phenyleth-1-yl, benzhydryl, naphthylmethyl, benzoylimethyl,
1-benzoyleth-1-yl,

c) pyridylmethyl, pyrazinylmethyl, pyrimidinylmethyl, pyridazinylmethyl,
quinolin-2,3 or 4-ylmethyl, isoquinolin-1,3 or 4-ylmethyl, quinazolin-2 or
4-ylmethyl, quinoxalin-2 or 3-yimethyl,

d) furanylmethyl, thiophenylmethyl, 1-(H or Cq.4alkyl)pyrrolylmethyl,
oxazolyimethyl, thiazolylmethyl, pyrazolylmethyl, imidazolylmethyl,
isoxazolylmethyl, isothiazolylmethyl, benzofuran-2 or 3-ylmethyl,
benzothiophen-2 or 3-ylmethyl, 1-(H or C4.4alky)-1H-indol-2 or 3-ylmethyl, 1-(H
or Cq.4alkyl)-1H-benzimidazol-2-ylmethyl, benzooxazol-2-ylmethyl,
benzothiazol-2-ylmethyl,

e) quinolin-5,6,7 or 8-ylmethyl, isoquinolin-5,6,7 or 8-yimethyl,
quinazolin-5,6,7 or 8-ylmethyl, quinoxalin-5,6,7 or 8-yimethyl,
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ii) 2-pyrrolin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl,
2-imdazolin-1-yl, 3-(Hor R)imdazolidin-1-yl,

w@er@eniadan- 1-yl , nor phol i n-4-yl, thionorpholi nP@¥F/YE2004/025153

3-(H or R )piperazin-1-yl, azepan-1-yl,

) L S LT o A S o,
11 haR BIgF1H-HBsRL B ebPY iRsthand sy 0. 1 or 2

car I'S a carbony ,|||)
3314¢adh ‘blﬂtbaﬁuqldnamol-‘ﬂ 8- Eiow ylmethyl benzooxazol-4,5,6 or

gf/ll B%‘db gp%rgéglo” Ime%h%, di hydro-i ndol - 1-yl,
1- oxogl)@%‘lﬂ})}’@fgndmmdfﬁlgﬂo bent et rahydr o- benzo[ b, ¢

or d]azepi

zo[ e or
f\'}'fﬂelreéﬁaﬁ&la:zfeﬁtag)@/subwléhegl wigle 8, h&wﬁ of R anyl fopthose

Aot b AR s Tl o o R B Gy1eh e njafdigen.

decahydr o- qui nol i n-1-yl, octahydro i soqui nol i n-2-yl,
octahydro-[1 or 2]pyr|nd|n 1o 2y
oot ahde"rEqu>ma@undog7plalr6c1t whetaio R’ sﬁnOhfao ppe ipdependently selected

hexa%‘%bp&}éﬂy%&gpen P%&%’é + ré }Hy‘ e(tgy' b(}ty(lj eéWhphen

)6 nwtwhwdrd&a benzcﬁzy@roh,ebten-z ﬁJ Cﬁlﬂrdwagy ? ajvn}z dr79 bxo
- or or
TR SRR PRI 2 P R R R e R

oc‘?@%@{ﬁt@%?r r o%(t‘awg Agy‘?%r}%yl X! CLD helxylnletp'y P y?edylethyl,
-repthaing réhedamy’r QQT é{tétrﬁhydgpwaprﬂiémelén-yll-yl behtlwdr*}l where each

- ro-pyrrol o I

ToeTeY kot & bt Ao, ontiagayys far those groups
SR SIS b dhpob ol bl e
octahydro pyrrolo[ 2,3-c]pyridin-1-yl, 1-Hor R

482: gh rO 'ﬁ?{”%ﬁ?b %’aimgﬂ {B;’E‘gh 6_&}/4 R ZlfeHln%repgndently selected
9eIrA ke Pcsulp éorﬁa%th@ rb§éM, ]métr@'] [elh)ﬁ] ghtgz %gﬂfﬁgﬁbﬁhzyl,

wher e e in each rin

czabmmbmmrzscmmhenzs d-chiotapepyl, derichicigbenzyl,

AR nenAd. pestigheiORa 3 £ 5 HRIR PGS Tygrobenzy
@ﬂ@orbb@n@yl82f4€6|flabbdﬂfeﬂz§llH2‘H='dﬁlu@rdﬁé?ﬁzbﬁ@%@%hﬂ@@bbeﬁzyl
5] di azoci n-3-yl, where each nenber of i)

4 gbloro-éjflwobe;nzyé F-tiweret-bsamsberzcer WPt shiarogenzy,
oZf-m%’thylbenzyl, 2-methylsulfanylbenzyl, 2-trifluoromethylbenzyl,
1-phenyleth-1-yl, 1-phenylprop-1-yl, 1-(4-bromophenyl)éth-1-yI,
1-(4-fluorophenyl)eth-1-yl, 1-(2,4-dibromophenyl)eth-1-yi,
1-(2,4-dichlorophenyl)eth-1-yl, 1-(3,4-dichlorophenyl)eth-1-yl,

' 1-(2,4-difluorophenyl)eth-1-yl, 2-fluoro-1-(2,4-difluorophenyl)eth-1-yl,

2-fluoro-1-(4-fluorophenyl)eth-1-yl, 1-(4-methyiphenyl)eth-1-yl,
1-methyl-1-phenyleth-1-yl, 2,2, 2-trifluoro-1-phenyieth-1-yi, .
2,2,2-trifluoro-1-(2,4-difluorophenyl)eth-1-yl, 1—phenyl-2-dimethylaminoetﬁ-1-yl,
1-benzoyleth-1-yl, cyclohexyl, 1-cyclohexyleth-1-yl, furan-2-yimethyl,
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14. The conpound of claim 1l wherein Rl and R2 taken
together with the nitrogen to which they are attached

war@speisect ed fromthe group consisting of PCT/US2004/025153

10

15

20

10- oxa- 4- aza- trlcyclo[5 2. 1 O ]dec 4- yI

2-pyrrolin-1-yl' rrol - yrro dln- ,
Zla%’/ﬂtmazsdmaﬂl%r et mesbyipain - Feth By artenta-y.

Hélggﬁy%%ﬁ ¥12€:§ Hﬁ%ﬁ%&@%ézdglﬁ?lgb; -?f H%%Wﬂhﬁdroxyeth-ﬁyl

ttﬁirfzﬁwm ot-h rQJ&?ﬁkﬂﬁyﬂﬂ;@éﬂ@ﬂnm yk iHuran-2-yl- 2 phenyleth-1-yl and 9-
i h enzo 1, 4]oxazep|n 4-yl, 2, 3-

mmw@,r?oﬁv aatetsgbmr@fﬁkﬁoﬁnz? tR0L-yl

t hi azolidi n-3-yl, oxazolidin-3-yl, 2,5-

di hydr o-pyrrol -1-yl,

% 0x0-ThdcémPoliad oflejdinot @Hedin R 'SameRA ésH-qryCitifyl nhere the
El 5] di azoci n- 3- yI azetidin-1-yl,

ssbahipdias Har okalk¥li-yi | 3, 4- di hydr o- 2Hqui nol i n- 1-yI ,

3, 4-di hydro-2H qui noi i n-2-yl, where each nenber is

further substituted with O, 1 or 2 of R. The

c®NPOUTIsE obmpbanthof clier EivheRin ane FER t ane R°tisbeniathyl or ethyl.

with the nitrogen to which they are attached are

sel ected fromthe group consisting of

17 met iyl %Qq%ﬁnér j oFau‘nH Wﬁ%hﬁh 2t feast Onk 19 4nd R? are selected

azeti di n-
Z‘fdsmdhewoméwydnrwstrrcg ofdi n- 1- yI

dlrrethyl et hyl pyrrolidi er|d| - 1-vyl

};ﬁwyl pi perﬁ Fﬁshl -yl, 4- hy p| perl ‘\%
t ;gae |6d| 4,

azepa'?l WW] tet r 5%9'%{3%% Io[c] a@ep’MLl yl?, A¥
H‘I gerotetra dre- benzo[c] azepi n-

-\‘dl hydr o- beNZo[ ][ 1, 4] oxazepi n- 4- yI 8-f| uor o-

ﬁjﬁdl’aﬁdb’z ‘on[rﬁ]'?[ 1, 4] oxazepi n- 4- yI

6 8-di fl uoro-2, 3-dj hydr obenzo éﬁ[ xaze

4wwzﬂm/amgqam§a5d p@r@z.hyd B"h%ﬂ i a0y né"z fused at
nﬁ{&%{i}ggémrbgn %’[c%(r%s t%F%@FH Q’Pg@&%hf‘ whieyé “RS” or “H” is

i soqui no deca qui nolin-1-y
t speifiallgiimdidateld, each member is substltuted with 0, 1, 2, or 3 'of RY.
2, 5-di nmet hyl - 2, 5-di hydro-pyrrol -1-yl, 8-
oxo-1,5, 6, 8- tetrahydro 2H, 4H 1, 5- nethano pyrido[1, 2-a]

[1% 5] dirpz ep| o%niﬂ'oan{% fordir&rdeas %éte%témﬁbnnm% dgfbup

The conp ailm1 wherein Ris selected from

t dmagstmgoofc@mmﬂﬂg% 01C HiuGehl 63692 C et #5412C Gl CH2CH,- and

pr t hyl, hydroxyet hyl, phenyl,
§E¥8Eﬁgﬁg{8%%hhalophenyl o- hal ophenyl, phenyl and

p hydoxyphenyl . 17. The conpound of claim1l wherein R

is selected fromthe group consisting of dr oxy

n@t hy| Thetcoypoungddfetgimet mhereimR isaeiadiod ¥r05h&rﬁ3/9roup
consisting of hydrogen, methyl, ethyl, propyl, trifluoromethyl, halomethyl,
aminomethyl, methylaminomethyl, dimethylaminomethyl, hydroxymethyl,

methoxymethyl, thiomethyl, methylthiomethyl and phenyl.

10.  The compound of claim 1 wherein R® is selected from the group
consisting of H, methyl, ethyl, hydroxymethyl, fluoromethyl and

dimethylaminomethyl.
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nono- f | uorosubstituted phenyl and
nmono- chl or osubsti tuted phenyl. 18. The conpound of

w@b@bekImherein Ris selected fromthe group PCT/US2004/025153

10

15

20

25

consi sting of methyl, ethyl, propyl, ethenyl,
propenyl, cycl opropyl, cyclobutyl, phenyl, furanyl,
thienyl, pyrrol-1-yl, benzyl, nethoxy, ethoxy,

Lﬁﬁgw g&%ﬁﬂfﬁ R Qfalimc’}éﬁ}h%ﬁ&fl RYs g%ﬁt?&’%g?ﬁéb%roup
G‘&m@tmgr& myéthyF e nopyt, Smtyl,yfhydmxy rftm,orc yehioro, bromo iodo,

atgfhpp?romeltg}?lt %ﬁ.ﬁ&f‘mg?qw,frﬁéﬁ{yf%ﬁ@’)' m%h Wy@{g@hm@.ﬁgﬁt ¥hyl
I
C@{are I's ORV nﬂft%ﬁ%’-ﬁamo‘%’ 'Ohoﬁh@fﬂg?f#e bfhoxy, ethoxy,

triettyireroapéo Rnocmhylmemmbton the ring para to the
am de substituent. 2 . The conpound of claim1l wherein
two adjacent R are taken together with the carbons of

gﬁ%ﬁgrﬁ?gggwﬁhﬂﬂ Bt IitS Y p@réfﬂﬁ qug%eféb‘f&ﬁjfrbhp&é §roup

e conpound o wherein R1s
sersidtind dfmoethtyh dydragyp fluors |chtqrog)rornmn®d@ andytefiugromethyl.
a, Br, fused phenyl, , CF , nethoxy, ethoxy,propoxy,
i-propoxy, et henyl , cycl opent oxy, 2-propenyl, phenyl,
furanyjs hTﬁé‘lébﬂp%ﬁhB‘bf oPaMﬁf P\Nhlaréf h R1déﬁ@RH¥él€éﬂ Rf@;ether with

(cyclo exyI nmet hyl ) am no, - SCH3, hyl, -St- buty
-iBkanizggen tcd@AIch thepraowttaamid ats a@ecte@:afromﬁbe@mmaﬂd&stmg
of claiml1l wherein Ris absent or selected fromthe

g‘?foup consisting of nethyl, ethyl, , F, d and Br. 24.

The ComoLs@- @fazaltﬁbyelé{svmro@@wem -§l,absent. 25. The

conpound of claim 1l wherein said phar maceut i cal »
acceptigii-pyrsalin-1iyd, Ipyeolined tylvieyreatiding 1adiR-imisiezelin1-yl, 3-(H or

R RE perfiEtml retitFob kB iforaaranalin 4 3-(H or
gR%ﬁae@@ﬂﬁiﬁyl Bgepin-hyd Llzeltines-yh wsasiins-e2,5-dihydro-

ate, bisul fate, nitrate, acetate, oxalate
viyrealdry, aseiidind -ylpwhere gaeh maraherefdi) in s@eAriag has 0 or 1

5o BEBFRR: B0 AL A bR o cron

SucclI nate
napht hijij 3fedih wma:@mcglmmynepmnmo -AHhquinalinghgl 2,3-

aglﬂygjr%ulrrl)c/ilc)ﬂj-lyl 1, 3 dlhydro -isoindol-2-yl, 1-oxo-1,3-dihydro-isoindol-2-yl,
tetrahydro-benzo[b, ¢ or d]azepin-1-yl, 2,3-dihydro-benzo[e or
f][1,4]oxazepin-4-yl, where each member of iii) in each ring has 0 or 1
unsaturated bond and has 0, 1 or 2 carbon members which are a carbonyl,
iv) decahydro-quinolin-1-yl, octahydro-isoquinolin-2-yl, octahydro-[1 or
2]pyrindin-1 or 2-yl, octahydro-indol-1-yl, octahydro-isoindol2-yl, hexahydro-
cyclopenta[b]pyrrol-1-yl, hexahydro-cyclopenta[c]pyrrol-2-yl, (5,6,7 or 8-H or
RP)-decahydro-[1,5 or 1,6 or 1,7 or 1,8]naphthyridin-1-yl, (5,6,7 or 8-H or R")-
decahydro-[2,5 or 2,6 or 2,7 or 2,8]naphthyridin-2-yl, 1-H or RP-octahydro-
pyrrolo[2,3-c]pyridin-6-yl, 2-H or RP-octahydro-pyrrolo[3,4-c]pyridin-5-yl, 1-H or
RP-octahydro-pyrrolo[3,2-c]pyridin-5-yl, 1-H or RP-octahydro-pyrrolo[2,3- A
b]pyridin-7-yl, 6-H or RP-octahydro-pyrrolo[3,4-b]pyridin-1-yl, 1-H or R"-
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27. The conpound of claim 1l selected fromthe group
consi sting of:

W@ badpAL68BF ono- L/ - [ 1- (2, 4- di chl or ophenyl ) - et hyl PERUSTHO4/025153

10
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oxal i ne-5- sul f.onyl am no) - benzam de;

R),- 4- WAV Acdj f - b | .
a0 AL SR s AL RBY kB yrolo -clpyridin 2
(fl 26 HoﬁRPib"c‘éHHydei bP/(raloirZ Bidlp ymmphylnwel oe Ry dtalydraui
noxal i ne-5- sul ){ am no) - benzani de
;mrroio[@,ﬁbmr@“rbﬁ- 7-H or -octahydro pyrrolo[2 3-b]pyridin-1-yt,

55%%%\{%@ Tl gﬂj’n tsléﬂégnﬁj?ﬁg1 éeé][’lyé')]]d o IPXA dBSsach member of

(iR) m4eéE§'H @ hay- @, 1+ éﬂzfcbtmﬂmmmmbwmluwd a 2aftepriyh @emh ring of
i ne-5- sul fonyl am no) - benzam de; (R)-4-B

/atfachraent hasr pnémsyattg@t%q pondy araﬁi ﬁ@ﬁ%ﬁ?ﬁ%n%ary ring has 0, 1 or

yhgg%ﬁ%%rbqiﬁgfgz?g] jedl chl or ophenyl ) et hyl ] - 2- (qui no

xaI i nev)% osoH 1 ,6)8-tetramyrd2 hiz4t 1d&méthahe-pyrido[1,2-
& {q -Di f I uorophenyl ) -ethyl ] - 4-i odo- 2- (qui noxal i ne
1.819i8za6M-8M'no) - benzani de: ~ 4- Br ono-

Lipérecdad &e%*nﬁébwpnfg@zwibr ) [<Hihai8bbatftufea with 0, 1 or 2 of

am no enza

/R?Z 4-di fl uoro- benzyl ) -2- (qui noxal i ne- 5-

sul f onyl am no) - benzam de;
(S)-4-Chloro-L/-[1-(2,4-difluoro-phenyl)-2,2,2-trifluo

th
8 VT s e

omatrbgeih 1@ whiciutheyane iattecbed @ré salgctad froin thergranp densisting of

Al 2 E8 Hoyelale 2,1 O5gR Y=Y QRIS Vind:yrrolin-1-1
;%rfd]@r‘u-qf?l n@-)mh)%ﬁémmﬂﬂ lmldazohdm 1-yI p| erldln ~1-yl, mor holln—4-yl

( 4 do- A/ - et hyl - -( - phenyl - Y E gui noxa

ethimerpholiny-girpineyazierdzdndgenan- 1-y| te ra ydro benzo[c]azepln -1-yl,
tetrahydro-halobenzo[c]azepin-1-yl, 2,3-dihydro-benzolf][1,4]oxazepin-4-yl, 2,3-
dihydro-halobenzo[f][1,4]oxazepin-4-yl, thiazolidin-3-yl, oxazolidin-3-yl, 2,5-
dihydro-pyrrol-1-yl, 8-oxo-1,5,6,8-tetrahydro-2H,4H-1,5-methano-pyrido[1,2-
a][1,5]diazocin-3-yl, azeﬁdin-1-yl, octahydro-quinolin-1-yl, 3,4-dihydro-2H-
quinolin-1-yl, 3,4-dihydro-2H-quinolin-2-yl, where each member is further
substituted with 0, 1 or 2 of R®.

15.  The compound of claim 1 wherein R' and R? taken together with the
nitrogen to which they are attached are selected from the group consisting of
1-methyl-10-oxa-4-aza-tricyclo[5.2.1.0°|dec-4-yl, azetidin-1-yl, pyrrolidin-1-yl,
2-hydroxymethylpyrrolidin-1-yl, 2,4-dimethyl-3-ethylpyrrolidin-1-yl, piperidin-1-yl,
2-methylpiperidin-1-yl, 4-hydroxypiperidin-1-yl, 4-hydroxymethylpiperidin-1-yl,
4-phenylpiperidin-1-yl, azepan-1-yl, tetrahydro-benzo|[cjazepin-1-yl, 7-fluoro-
tetrahydro-benzo[clazepin-1-yl, 2,3-dihydro-benzo[f][1,4]oxazepin-4-yl, 8-fluoro-
2,3-dihydro-benzol[f][1,4]oxazepin-4-yl, 6,8-difluoro-2,3-dihydro-
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/ V- (4- Fl uor obenzyl ) - 4-i odo- A/ - net hyl - 2- (qui noxal i ne- 5-
sul fonyl am no) - benzam de; (R)-

W0 2(03/0(68961- Di f | uor ophenyl ) et hyl ] - 2- (qui noxal i NBPEBYUS2004/025153

sul fonyl am no) -4-trifl uoronet hyl benzam de; (R)- _
bebah ARt el b e B o BRsaa 2

/métﬂmylhi?orﬁhdllﬁ-mwr@ﬁFﬂlmeYWlmbhyrhdlmAr-@qLuctahwiro-nm)cﬁunohn-Z-yl
Smfoyérl am no) - benz

CeceRYFPrquo o Lthta.%eHWyra-zL @q’ixﬂ%&tgb’i pe-ghydrorRyfyatl -y, 8-
PR ot aerE et nidorl -l odiazogin- o1 and.

BR)-dihydnbd-Qi-belihelin-2¢\., 4- di chl oro phenyl )-ethyl]-2-(qui

noxal i ne-5- sul f onyl am no) - benzam de;
4- Chl oro-/ V- (4-fluoro-benzyl)-L/-nethyl-2-(qui noxal i ne

;1%& 4S$1huoro-€6rﬂﬂ1ﬁzw?) aﬁ?ﬁqrﬂlﬁ&’enrﬂR'ﬁsogé’lected from the group

| -2-(qui noxal i ne-5-
sohsisting aﬁhydr)oxbenmeﬂml cethyl, propyl hydroxymethyl, hydroxyethyl,
4- ChI or r enz
PPRBY 0P RE AT SR TP ISR RN, RBFPYASLPrhyEoxyPheny.
4- Brono- /- (4-chloro- benzyl)
/ - met hyl - 2- (qui noxal i ne-5- sul fonyl am no) - benzam de; '
17- ( 4-10e! cmmp@md: of glaim i1osloerein RBnmyalthe@cfmmdhalgrcrm@p 5

FoRSSHA B RSB Ot H 1Y S5 Bl By vy, pheny.

%ﬁ@ﬂ%@%ﬁ@ﬁm&%ﬂﬁﬁéﬂﬂénd%&ﬁ@%ﬂforosubstltuted phenyl.
[ -[1-(4-chl oro-phenyl)-ethyl]- (qU|noxaI|ne-5-

suI f onyl am no) - benzam de;

L [ 1 LS5 85 PBPYI 18k el o8Bt AR 55 5

consisting of methyl, ethyl, propyl, ethenyl, propenyl, cyclopropyl, cyclobutyl,
phenyl, furanyl, thienyl, pyrrol-1-yl, benzyl, methoxy, ethoxy, propoxy,
cyclopropoxy, cyclobutoxy, cyclopentoxy, phenoxy, benzoxy, -SH, -Smethyl, -
Sethyl, -S-t-butyl, -Scyclopropyl, -Sphenyl, -Sbenzyl, nitro, cyano, amino,
dimethylamino, (cyclohexylmethyl)amino, acetyl, -SCF3, |, F, Cl, Br,
trifluoromethyl, -OCF3 and carboxymethyl.

19.  The compound of claim 1 wherein there is one R®.

20. The compound of claim 1 wherein there is one R® positioned on the ring
para to the amide substituent.

21.  The compound of claim 1 wherein two adjacent R® are taken together

with the carbons of attachment to form a fused ring, the fused ring is phenyl.

~

22.  The compound of claim 1 wherein R? is selected from the group

consisting of nitro, cyano, F, Cl, Br, fused phenyl, |, CF3, methoxy, ethoxy,
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sul f onyl am no) - benzam de;

4-Chl oro-L/-[1-(4-fluoro-phenyl)- ethyl] 2- (qui noxal i ne
W0 20058u8PO©Nnyl am no) - benzam de; 4- Brono- PCT/US2004/025153

/-[1-(4-fluoro-phenyl)-ethyl]-2-(quinoxaline-5-

sul f onyl am no) -'benzam de;

lmoneqxx FPFOREYe e1RsW ] Icy Cloprptgya 2iRsapeny!( Baemdxixrane.-thienyl,

i, SRR A SRDEHIDS (iR ethyhamino, -SCHs, -Sethy, -s-

SWHUANS BERZYD)- SO Ziaprodel and methyl.

/-(2,4-Difluoro-benzyl)-4-iodo-2-(qui noxal i ne-5-sul fon
yI am no) - benzam de;

72 il ERDORATR MM (uh8f R (8 4bBEHAN fected HohPthe

amn

5 ‘b‘r@hﬂ) eoasidling af fmathyihéiyh1 bengland Br( qui noxal i ne- 5-
sul f onyl am no) - benzam de;
4- Bronmo- A/ - (2, 4-di chl or o- benzyl) 2 (qui noxal i ne- 5-

fo ]
- (2%@%’&@2}”9 gﬁ? e, wher (IS Slbﬁor)}al i ne-5-sul fon

yl am no) - benzam de; 4- ChI oro-
/-(2- Ioro4f| obenz%

&ﬁ fon QFPHEPUD H%S\%"He %%elq o%'?naceutlcally acceptable salt
ctive a%n@'&%ﬁ)ﬂoneézﬂw ))2 (qui noxal i ne-5-

u ny am no) - benzam de;
/ [ 1- (4- Fl uor o- phenyl) - et hyI ] - 4-i odo- 2- (qui noxal i ne- 5-
Ifo am no

(heiComphis of BRuRy1 wheteig spicehamaceyigaliasaapiaple salt

10 ? §ele%¥@cf 0¥ ﬁ@g}@hg%ﬂéﬂﬁh ®f hydrobromide, hydrochlonde sulfate,
Brono- L or o- phenyl ) -ethyl]- 2-(qU| n
d)(aklfate, rﬁtramjla‘cemwmmai@tp palsraie aleate, palmitate, stearate, laurate,

borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate,

succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and

laurylsulfonate.
15 27. The compound of claim 1 selected from the group consisting of:

(R)-4-Bromo-N-[1-(2,4-dichlorophenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;
(R)-4-Bromo-N-{1-(2,4-difluoro-phenyi)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;
(R)-4-Chloro-N-[1-(2,4-difluorophenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;
(R)-4,5-Dichloro-N-[1-(2,4~difluorophenyl)ethyl}-2-(quinoxaline-
5-sulfonylamino)-benzamide;
(R)-4-Chloro-N-[1-(4-fluorophenyl)-ethyl]-2-(quinoxaline-5-

sulfonylamino)-benzamide;
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(S)-L/-[1-(2,4-Di chl oro-phenyl) - et hyl | - 4-i odo- 2- (qui no
xal i ne-5- sul fonyl am no) - benzam de; (S)-

W0 24030(6B961- Di f | uor o- phenyl ) -2, 2, 2-tri fl uor o- et PgT/PS2004/025153
do- 2- (qui noxal i ne-5-sul fonyl am no) - benzami de;

R I l,) - ] - 2- { qui i ne-
: ’s%%mrﬁa-m&zfﬂu&q" by FgTehRsatde e ' e
(f”) 4- Cyano- /%Mkén gmfhidigeizarfid@henyl ) - et hyl |- 2- (qui
noxal i ne- 5- ? anlno) benzam de; (R)-
| {B)-4ChlordiN-]1us, é—qmté@y)lpheeyll)@th}’ﬂ -2-(@uinspelineGqui noxal
i ne-5- sulfonyla

(S)-4-Brono-L/ % @)W?%RS' ?Pe(“ZaFT%ro phenyl ) - et hyl ] - 2-

(q L bRz ]
( RpAE E%D@‘f‘*{"gf’?@%’?g‘@”ﬁ@?uoﬁ‘“ﬁﬂ’éﬂ?ﬁ5 ethyl]-2

- (quinoxal i nesBlf&ruMlamm ydrnzemigRinzam de;

qut rbup el G- i ati S BIER opGldie s odo= €

4- Brono- L/ -[1- gg;fgn}qaﬁ,lmwrbb@bﬁnaé) 2-fluoro-ethyl]-2-
(qui noxal i ne-5-sul fonyl am no) - benzan de;

/v [1- wram-M(aeqr diflobearpenzyd)-2+(adingxaling bt - 4- i odo- 2- (

qui noxal i ne- f d S)-4-B
L/ -[1~(2, 4- dlfISH 'Bﬂﬁﬁ‘é@qwﬁwﬁﬁ%?? e?hgl% 2- e
( qﬁgfrmmldraaviﬁ-w Mfd]ﬂud)r@nibh@')w)b@ pzatrifderodthyn-2-

uor o- pheny 2-f1 uoro- ethyl] 4-1i odo- 2-
(qU| noxal |qumca<a§ne1ﬁoﬁglf0§w3aﬁ6m0bbﬁ%@ﬁ1

SRR AL e
QJI noxal l@ﬁrrﬁn@ﬂhé@$mf(ﬂ1‘ylaimno) benzamlde
[ 6- brono di f| uoro- be

3-(R) éxBr@nng@IHvidHFapnf@@Nhamyl)z? (A4inAlige-5-28. The
corrpound of cl %hﬁbr]rylﬁﬁ{ ﬁ&)tﬁéjnzfamabt he group consisting

o (R)-4-Iodo N-methyl N-(1-phenyl-ethyl)-2-(quinoxaline-5-
sulfonylamino)-benzamide;
N-(4-Fiuorobenzyl)-4-iodo-N-methyl-2-(quinoxaline-5-

sulfonylamino)-benzamide; ‘
(R)-N-[1-(2,4-Difluorophenyl)ethyl]-2-(quinoxaline-5-
suIfénylamino)-4-trif|uoromethylbenzamide;
(R)-N-[1-(2,4-Dichloro-phenyl)-ethyl]-4-fluoro-2-(quinoxaline-5-
sulfonylamino)-benzamide;
(R)-4-Cyano-N-[1-(2,4-difluoro-phenyl)ethyl]-2~(quinoxaline-5-
sulfonylamino)-benzamide;
N-Benzyl-4-bromo-N-methyl-2-(quinoxaline-5-sulfonylamino)-
benzamide;
N-Benzyl-4-iodo-N-methyl-2-(quinoxaline-5-sulfonylamino)-
benzamide;
(R)-4-Chloro-N-[1-(2,4-dichloro-phenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;
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Qui noxal i ne-5-sul fonic acid

[ 5-1 odo- 2- ( pi peridi ne-1-carbonyl)- phenyl]-am de;
waxi0soxabé ne- 5-sul fonic acid PCT/US2004/025153

[ 5-1 0do- 2- (nor.phol i ne-4-car bonyl)- phenyl]-am de;

o TR L 2 ) oy - am e
ot RN bRENSd B A Sk A GRokdines 4. 5
Eg{) ;JQ,Ii nogal in @J:]f@rylalrrﬁizn)-bea?rdide); A | »

-PDr ono- 2- r ol 1.nhe-4- car n - en -am ;
(1 ) Pk b Ao R 4 K BPoRAIne 85,
(7% noxal | R SBHAROAOBIAR] LR, (o
met hylChiohNH (4 rehldrocleaixyhyN)methgh24(fuiaokal e-5-

(R) - Qui noxal i ne-5-sul foni ¢, acid .

[ 5- chl or o- 2- ( notHiesY iaRAIng)-beRZaBIdS: ) phenyl | - ani de;

QUi ngxahiRensas Nl LA 23 2 RARE s dn b [)-5-
FodonanynaEeRMEARA e P2 ARG AT )

[ 5-1 odo- 2- ( 3- medulifpingianmiho)-baezamide;'

SR BESON by Gl PR g sl on © el
car bonyl ) - phenyédlfoﬁgiﬁ@)ﬁhgibéﬁiﬁhidée' 5-sulfonic acid
y -

[ 2- (azepane- 1-car bo 5- “bronophényl ] - am de;
Qui ndx@hlone-N\&[1s{4l-Ehloraephenyl)-ethyl]-2-(quinoxaline-5-

[ 5-chl oro-2- (2, 3~di hydr.o- 5Hbenzol, .
12] g 1, 4] oxazepi r?é’-‘&’-”&é"ﬂ[ﬂﬂi‘??ﬂﬁmhﬂ’] - ani de;
S) - Qu IN-ye _BRAL tH11-2-(qui ine-5-
(3, SRS Sy i - quncrlne
4- car bonyl ) - phesulionykamide)-benzqyoite; i ne- 5- sul f oni ¢ aci d

Lot r aR5 @GR B Qb SIS A AU BIGHOT | - ami de:
ff7?,5) - Qui noxal diemYtartihbRBeazafide;
[ 2- (3, 5-di met hyl nor phol i ne- 4-
4-Chloro-N-[1-(4-fluoro-phenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide; )
| 4-Bromo-N-[1-(4-fluoro-phenyl)-ethyl]-2-(quinoxaline-5-
sulfonylamino)-benzamide;
N-[1-(4-Fluoro-phenyl)-ethyl}-4-iodo-2-(quinoxaline-5-
’ sulfonylamino)-benzamide; |
4-Chloro-N-(2,4-difluoro-benzyl)-2-(quinoxaline-5-
sulfonylamino)-benzamide;
N-(2,4-Difluoro-benzyl)-4-iodo-2-(quinoxaline-5-sulfonylamino)-
benzamide;
N-(2,4-Difluoro-benzyl)-4-iodo-2-(quinoxaline-5-sulfonylamino)-
benzamide;
4-Chloro-N-(2,4-dichloro-benzyl)-2-(quinoxaline-5-
sulfonylamino)-benzamide;
4-Bromo-N-(2,4-dichloro-benzyl)-2-(quinoxaline-5-

sulfonylamino)-benzamide;
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car bonyl ) - 5-i odophenyl ] - am de; Qui noxal i ne-5-sul fonic
acid [ 2-(4-hydroxy-piperidine-1-

w@ 20060mgbg - 5- i odo- phenyl ] - am de; PCT/US2004/025153
77es0- Qui noxa! i ne-5-sul fonic acid

[é (%g‘ha C)qﬂ rre%&%}(&ﬁﬁﬁm% Eiﬂg@gxalme 5-sulfonylamino)-

(S) - Qui noxal i ne- 5- supg %rﬁo%cm [ 5- br ono- 2- ( 3-
met hyl nmor phol i ne- 4- car bonyl) - phenyl ] - am de;

Qui néxhloreeNs2sehigrond-gluacs-tenzyl)-2- (qumoxalme -5-

[ 2- (4- hydr oxy- p| eri di ne-
car bonyl ) - 5- br & OMQW? 1%@.Hzggzlde
QUi (R94REC h[RPo-N- ﬁ#étlﬁ)ﬂﬂ\l—%?ﬁ'ie%yl ethyl) 2- qumoxallne-5-
[ 5-'brono- 2- (pi peridi ne-1-cafbonyl’) - phenyl]-am de;

QJI noxal i ne- 5- sulferylamine)ikenzamide;

?kgmﬂo(ﬁ/(“ t‘fﬁflr"Z%%ﬁ%g hg'yh%dq,‘g’r BSAYPPRRLEPT - ani de:

QJI noxal i ne- 5- sylfibPpamimSisbnzamide;
[ 5- chl oro- 2- d':i))?l uo'?g 3-

di WONMWkéwbl§{|‘¢-]qh19n&!)@ibﬁtlbﬂﬂfh@o-@(ﬂaﬂl@dﬁ#mﬁphenyI ]-

d I d
?rSn cﬁl o?gl go?gl Id@$ 35?’?9 Ia[%@%ﬁé?) phenyl ] - am de;

1384 @ishRr h@n I)-ethyl}-2-(quinoxaline-5-
chI oro 2- z,;[ A 4 5- te??ahy%jlr)obe%]zo[(q
c] azepi ne- 2- calsb Berlgminmrhanzaatidee:

(TR0 e PRefy AR s pdosp-(auinoxaline-5-
c] azepi ne- 2 casbmlémmmérizaﬁfm@e

i noxal i ne-5-sul-fonic

[ 5(6}-6{,{6 @4 @lfgiquwm)@ 2/2 -trifluoro-ethyl]-4-iodo-2-
benzo[ /] [ #uﬁﬁb B'ﬁﬁfoﬁgﬁ?ﬁlmmﬂ&z%wl ] - ami de;

Qui noxal i on C a

[ 2- ](ZR)H\HHh@dct-cﬁ}l&Hbmpbém]lI ethy(lj] -2- (qhummia]llne 5-0I
1, 4] oxazepl ne- 4-ca I odo- pheny. am de;
(S) Qui noXENYiEDiso rtf'éH‘P"@n&‘%thM I-benzaride;

R T T BRSNS 2 urorine 3, o
aC| d [5-chl orosﬁlfc(r@l@mmd)didmbnnd@hol i ne-

4 BRENPATE A S e IS hyi-4-fluoro-2-(quinoxaline-5-
sulfonylamino)-benzamide;,
(S)-4-Bromo-N-[2-fluoro-1-(4-fluoro-phenyl)-ethyl]-2-
(quinoxaline-5-sulfonylamino)-benzamide;
(S)-4-Chloro-N-[2-fluoro-1-(4-fluoro-phenyl)-ethyl]-2-
(quinoxaline-5-sulfonylamino)-benzamide;
(S)-N-[2-Fluoro-1-(4-fluoro-phenyl)-ethyl]-4-iodo-2-(quinoxaline-
5-sulfonylamino)-benzamide;
4-Bromo-N-[1-(2,4-difluoro-phenyl)-2-fluoro-ethyl}-2-
(quinoxaline-5-sulfonylamino)-benzamide;
N-[1-(2,4-Difluoro-phenyl)-2-fluoro-ethyi]-4-iodo-2-(quinoxaline-

5-sulfonylamino)-benzamide;
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Qui noxal i ne-5-sul fonic acid
[5-chloro-2-(7-fluoro-1, 3, 4, 5-

WO 2d05akegelé 0- ben20[ c] azepi ne- 2- car bonyl ) - phenyl PEHDBIHO4/025153
Qui noxal i ne-5-sul fonic acid

2-(7-f1l 3,4, 5-tetrahydrob
SRSUR A B M ALE Ry e P

(2. (axopeer RN Elno) benzamide: oy e,
QUi NGBRIN- [’ue(2$4$lﬁllﬁc§rm;mgmfi) ~fluoro- ethyl] 4-iodo-2-
[ 5~ chI or o- 2- ( 8-fl uar o-

5H— benzo[WP[@@]'%@(‘éZ%ﬂéﬁ‘é‘laimé‘ﬁ) B@HWWld@wenyl ] - ami de;

[2 ( ?‘i‘&ﬁfbééﬁ'?'?ﬁ'ﬁ#%ﬁ?ﬂ%hgﬁyg% tloro ~ethyl}-2-

1, 4] oxa@ﬂnml@e@asbi@n&lém&m)@mghﬂd@le}ndam de;
Qu noxal i ne-5-sul f oni

20U OxalinerErl fpmpaggér@%p@o-z 2,4-difluoro-benzyt)-
trifl uor.logrard;ﬁ)él% B'Eﬁl’?}}'drl) ﬁ-mlé%ﬁn(;c@ﬂ Qlﬁ’)éﬁlnﬁée 5- sul fonic

acid [2-(nD I ne-4-car bo

trlfluoronethyl phenyl ] - am de; Qui noxal i ne-5-sul fonic
cjd brono- 2- (6, 8- di ro-2, 3- I
Hthy o ThEPBBRYRE P Feh LRSpEisHEom. b oM PROsiBng Pf
am de; Qui noxal i ne-5-sulfonic acid

[ 2-(6, 8-difluoro-2, 3-di hydro-5Hbenzo[/]]

1 @pmwaabm—ﬁesdfoom amdw)odﬁ-ﬁe(umqmldmwﬂicaabmdé) and

Cplnoxallne 5-sul foni ¢ aci d.
[2(68d|f|uor02@‘9d”lﬂ isles, .
b@ml%xahiiqé ﬁk@%&ﬁ@@biﬁ}?ﬁo@é@@ﬁwﬁlﬂnéw -Edrpengnet hyl -

henyl ] - am de armaceuti cal conposition
conprising a phar wﬂdt&rtyﬂ]camld%\ccept able carrier and a

th tical|l d h
s B Raine-E sl fghie sl P me - (o TR, "o LY

R1 artétraaycﬁrbseﬁﬁd{b]aza m@ez%amdrwl)Fabﬁm -afhides;om t he

grou consi sting of a C- "al k 2.7 C2-7al kynyl ,

vevingkrine- @ulfaa@@%[ﬁcgmoZ (morpholine-4-
benzo f usedC4- 78%’@' %ghlﬁﬁenWearnnghe poi nt of

attachnment is a
(R)-Quinoxaline-5-sulfonic acid [5-bromo-2-(3-

methylmorpholine-4-carbonyl)-phenyl}-amide;

(R)-Quinoxaline-5-sulfonic acid [5-chloro-2?(3-

methylmorpholine-4-carbonyl)-phenyl]-amide;
(R)-Quinoxaline-5-sulfonic acid [5-chloro-2-(morpholine-4-

carbonyl)phenyl]-amide;
Quinoxaline-5-sulfonic acid [2-(azepane-1-carbonyi)-5-
iodophenyl]-amide;
(R)-Quinoxaline-5-sulfonic acid [5-iodo-2-(3-methylmorpholine-
4-carbonyl)-phenyl]-amide;

Quinoxaline-5-sulfonic acid [4,5-dichloro-2-(morpholine-4-

carbonyl)-phenyl]-amide;
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atom adj acent to the ring junction,

C3-7cycloal kyl G| .7 al kyl, b) naphthyl-(CR)-,
whezous®@o- al kyl - (CR 2)-, phenyl, said phenyl PCT/US2004/025153

optionally fused at two adjacent carbon atons to R,

phenyl - (CR )-, sai d phen ptional ]y fused at two
ad] aéﬁwﬁowzr@oﬁ-sa{fewg aqﬁ k ?aznapagea -parib@aw%i to
5-menber ed hydrocgy ohgfh ving 0 or 1

unsat ur at ed bonds an aV|yﬂgéfBﬂ%1 or 2 carbon nenbers
whi c@uurmmhna*ﬂawifdmc agidAb-chicB-2)2,3-dihpdre-7%6 is a

6- menbered heteroaryl. havi ng carbon as a poi nt of
at t achRergolka g]ropfaz%plaf; -0, QVB'EE’?@ E?s whi ch are

I\Cg) @lﬁn&%hn@—ﬁ%—%hﬁgﬁ 3y (5408 %;?-nﬁéthylérﬁg%ﬁélme wher e

ere eter ary vi ng tarbon as
poi nt of attachﬁtreatborlyt)vphaylyﬂ] dreider oat om nenber

| ect ed f t t H
SNoGHRpraltgpgod crod R TPoer-HeicsT G.om nenber
wh eﬁm’é CR

ICttb\/\)'}ere Arb%'ﬂgofbiéi en b%ﬁ?@?ﬁ)ﬂ F ﬁgﬁi{)klgmld%f (
a(IR SHReinoxalirdk- ﬁtslda‘dnkxacad B2- fﬂaﬁtltmwylmbepm}iinyem-havi ng
1 2 het t [ e -N=, f Ar -(CR
- where. ar 6 c8 T IRERYRPHSONRGTIRE poi nt bf
at t a@u’?ﬁﬁkalﬁi@jﬂs‘dﬁ@ﬁrctébl@ ﬁ(ﬂﬁ?&%&?% ipeidheAaLyl having

1 het eroat om nenber sel ec ed fromthe group consisting
of , S, >NH ocarbpbayl)-Sebdgpdmenyleaniidg; 0 or 1 additional

het er oat om nb r ich i C.a and
eSO T & selBhfcped (2L simel bRty
and, except icArisH\L5-BASMYPIREyFainfdd;ndi cat ed, each of
a) to g) |sgurbst|tuted WIW? %IPQ or 3 of R, Ris

i ndepend@Mwn@ml@@t@uI‘fwmapnb[Sgbr@mpé’dﬁs| sting of

1 11 vor BREDIDTnginaLaBRy shend iRl L noc

. 4al IQU|noﬁalfﬁe-9%IuHMh@radw f&h?(ﬂﬂ@)dlwpu%ﬁcﬁ?ne qal kyl, C
al kyl O C al kyl, HS-Cual kyl, G -4al kyl S-C . al kyl,
al koxy and Ccarbanilidsbromo-phenyll-amide;

Quinoxaline-5-sulfonic acid [5-bromo-2-(piperidine-1-carbonyl)-
phenyl}-amide;

Quinoxaline-5-sulfonic acid [5-bromo-2-(8-fluoro-2,3-dihydro-
5H-benzo[f][1,4]oxazepine-4-carbonyl)phenyl]-amide;
Quinoxaline-5-sulfonic acid [5-chloro-2-(6,8-difluoro-2,3-
dihydro-5H-benzol[f][1,4]Joxazepine-4-carbonyl)-phenyl]-amide;
Quinoxaline-5-sulfonic acid [5-chloro-2-(piperidine-1-carbonyl)-
phenyl]-amide;

Quinoxaline-5-sulfonic acid [5-chloro-2-(1,3,4,5-tetrahydro-
benzo[clazepine-2-carbonyl)-phenyl]-amide;
Quinoxaline-5-sulfonic acid [5-iodo-2-(1,3,4,5-tetrahydro-
benzo[c]lazepine-2-carbonyl)-phenyl]-amide;
Quinoxaline-5-sulfonic acid [5-bromo-2-(2,3-dihydro-5H-

benzolf][1,4]oxazepine-4-carbonyl)-phenyl}-amide;
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R is independently selected fromthe group consisting
of H, Cral kyl, perhal oG -4al kyl, nono- or di-hal oC
wabdophoiesaeri noC _al kyl, Cral kyl ami noC- “al kyl, BGTIUS2004/025153
.al kyl am noC . aI kyl, HO-C . alkyl, HS-C . alkyl, C.

al kyl 0-C . al k ,'C"IkIS-C-" enyl ; or,
al tgrna@lﬂnﬂxﬁ ingb- %lﬂ@n)r/@awﬁﬁﬂ% &4’5@&@%’% Sther wi th

sor BEOHARC R E P hE 2R & BrbATRAG AMFIGR!

10- OK@)-QLﬁﬁ@xélmeC&-@U%l‘ic%cild [BDCthdEE (a—méthybptl onal | y
nmono- or di-substituted wt i ndependent |y

seI ect ed fmﬁplﬂﬂﬁleg‘}'@afb%‘tmsﬁ’@ﬂmgarﬁpehydroxy, G

SubH 5?@*&9%?2 ﬁéiﬁf?g'ﬂﬁgﬁaﬁ%cgp At gi Cglm%'ﬂ‘ylri -hal o
merrbered heioe I@@IV@-dl-@arbmg/l)smemyn]mmmcyd icring

havi ng 0 or 1 addi tj onal het eroat nenher s separat ed
fr or@lﬂlﬁéx@ﬂm&ééé'ﬂfoﬂﬁ aaiq R-RReR- Zrﬂrﬂﬂomeaét‘l %ne car bon

B PR

, unsa on 1 or 2 car bon
menfehexatneB-sufonicacit c@'ﬂ-)(?—fluopj -l cﬁqélﬂ-tﬁtﬂadﬂydrtg one

carbon menber which fo TI haV| ng 0, 1 or
2 subdEnzglsiazenine- Zr%& lﬁéd?%"‘%ﬁ? WM dGe nber ed
nabSHBEAfd-5 duBAicRd AIRAK] baridmn SiakloRg. 0 or 1

I'ona et eroat om s separ at fromthe
ni trogen of attachnplm@nyj}yamidé east one carbon nenber
n sel ecte ; Lhg 0 or 1
UN3R Fe%\‘i ‘Q?QW%?@'& B(ﬁli‘&%ro'l\g;"ﬁ' IHarql:_;Z 3Id'g d9°c ar bon
nemb Y Earonyi |l-afnider 3 hal o
subs?‘ﬁ;uéﬂ%@ﬁy ﬁlo&)(aﬁé@ﬁgenear“ ng){)ﬂﬂﬂyund IhaV| ng 0 1
or 2Quirms@iinednsyfdric acM)[Zd&fﬂLmr(hﬁnﬁbdﬂ'e'@ir@r@t‘ér ocyclic

net BeO20OH AlnertnegbanPRy I R e Bl of "
]‘:": g?nﬁbm%&bnﬁd Saéulfo?lﬁzséc@Tﬂ(ﬁ@éhémenﬁﬁ'@ﬂfor@n%-se| ect ed
trifluoromethyl-phenyl]-amide;
Quinoxaline-5-sulfonic acid [2-(morpholine-4-carbonyl)-5-
trifluoromethyl-phenyl]-amide;
Quinoxaline-5-sulfonic acid [5-bromo-2-(6,8-difluoro-2,3-
dihydro-5H-benzo[f][1,4]oxazepine-4-carbonyl)-phenyl]-amide;
Quinoxaline-5-sulfonic acid [2-(6,8-difluoro-2,3-dihydro-5H-
benzo[f|[1,4]oxazepine-4-carbonyl)-5-iodo-phenyl]-amide; and
Quinoxaline-5-sulfonic acid [2-(6,8-difluoro-2,3-dihydro-5H-
benzo[f][1,4]oxazepine-4-carbonyl)-5-trifluoromethyl-phenyl]-

amide.
29. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a therapeutically effective amount of compound having

CCK2 antagonist activity of formula (1):
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-N=, >NH or >NR, having 0, 1 or 2 unsaturated bonds,
having 0, 1 or 2 carbon nenbers which is a carbonyl

wa@pasopspo©nal | y havi ng one carbon nenber whi chP¢DUSB0H025153

10

15

20

25

bri dge, the heterocyclic ring fused at two adj acent
carbon atons formng a sat ur af ed bond or an adj acent
carbon and nitrogen atom forming.a saturated bond to a

ing O or 1 possibly
.,at the ring
junction, selecte -N=," >NH or >NR , having

O 1 or 2 unsaturated bonds, ing 0, 1@ 2 car bon
menbers which is a carbonyl having 0, 1 or 2

substituents R ; v)
- OX0- 1568tetrahydro 2H, A 5-xet hano- pyrido[ 1, 2-a
101, 5]diazocin- 3-yl, @dief yrEing 0O, 1 or 2
substituents R ; R is indepsgder r\ll sel ected fromthe
group consisti ng of C. alkyl, C'alkenyl, C3 6
oyiedrea kyl , phenyl, furanyl, thienyl, benzyl, .
pl%g%&ll]ﬁl a¥|e '@gg%@ep%crgqnﬁly ééle’ct%qcfa me %galpkc%lnmstmg of
ecycl Z l©/|7a|k REEAWenyt, FLARYN ! C%'c cleKyl ONCRddulkenyl,
R'and 'R ar e |nde enden ect ed fromH, C
uaI kyI obeﬁzo-fugadchabkglbajkyu\uhwgel t}/we pqirt-a)atiaphrygnt is a carbon

-SCF , h
al t er nat g )"f‘dJelC\ﬁat E%Of?‘; g J%Ct'gﬁé§ Bd? F’é@'rl\@i Ba"@fl’ner
Wi t h g R@ph ghgoﬁszqf behizagloysaky - CRY)- npaeﬁylsg@idrphe@yl

and sél ect e om t he group consisting of s
pyri dyl antuorpgﬂyfnsqdﬁy wo @ﬂJWEEW@PP@PV‘S tRzR aﬁhe@ﬂt(CR 2}

of R can_be t f
o R OB P ob SRR PR hoenPatEnuRR %
sel e®'eglaflihest Bhe Snestbemstbhadroogrboh ity hainngrmor 1
hal ogen; and enanti oners, diastereoners,

hydr at es, C
sol vat esuBsetupearhansisianchhaving Qe o5 ‘@VQQ%t@emE§f%W§'Ch is a
and am dg OP'?/ eof 30. A nethod for the treatment or
prevent i Ao pPancreati ¢ adenocarci nona, pain,. eating
di sorg)ers(CRAH, whees dphizge 8tmeefbeved tetrasw) having carbon as a

trod d I
gastro u%oﬁ]r’g%f attachment, having 1 or 2 heteroatom members which are

addi ti onal heteroat0

-N= and optionally benzo fused,

d) Ar’~(CR®,)-, where Ar® is a 5-membered heteroaryl having carbon as a
point of attachment, having 1 heteroatom member selected from the
group consisting of O, S, >NH or >NCj.4alkyl, having 0 or 1 additional
heteroatom member which is -N= and optionally benzofused,

e) Ar®®-(CR®,)-, where Ar®® is phenyl having the point of attachment and
fused to a 6-membered heteroaryl having 1 or 2 heteroatom
members which are —N=,

f) Ar®-(CR%,)-, where Ar®® is phenyl having the point of attachment and
fused to a 5-membered heteroaryl having 1 heteroatom member
selected from the group consisting of O, S, >NH or >NC1-4aIkyI\'and

having 0 or 1 additional heteroatom member which is -N=,
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ul cers, reflux esophagitis, anxiety, colon cancer,
peptic ulcers, pancreatic tunors, gastric tunors,

wBar05m14896 esophagus, antra! G cell hyper pl asi BCT/US2004/025153
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perni ci ous anaem a and Zol linger-Ellison syndrone in
mammal s conprising the step of adm nistering to a
manmg) Csuétkglﬂ r@dtlﬂ§ﬂe48||k¢i'n a therapeutically

effectiv of c d havi,n
acti W t"‘le{/e 1""5 'e? ane%lm%ﬁe%band‘g@ﬁons where
each i ndRF’ﬁﬁi%lHa'téﬂ %%Jcﬁfdf%q th'9m® §lhl§8tmlt@dplvlﬂ1)0§1 s2,iar® of R,

of a) H C al C2- 7al kenyl , ' C 7al kynyl ,
cycl EﬁllkmdepeBdEUWSelépteéﬁyq)m the group conS|st|ng of Cq4alkyl,

gf 0 ggh];rgﬁ}’ rogy,;fﬁ%;oi @ﬂlo(é} g"‘#ﬁi@ ﬁdéhgnﬂﬂo?érﬂgfhryl aminoCy.qalkyl,

juncti onC1§§| il’élﬁﬁﬂl@@l @mmhgmylanﬁhoﬂiaﬁﬁikylyﬂ'iq CRsalkyl,
benzoyl C - 3a

eny sai d

opt i onal Cy 4aIK$|&jCabalkvloH£ﬁ3ae@KY' @M@BWSa@bf?éklfloCR@'kOXy and
phenyl - %l | sai d phenyl optionally fused at two

adj acent ¢4 EY)§ atons to R, Ris alinear 3- to

5- nenses atidpententy bolectsy febin thejrogp @onsisting of H, Calkyl,
unsat urated bonds and having 0, 1 or%ﬁécar bon_ne rs

whi ch i sparheloGomhy), @ ?nﬁrot@@@lycm r 8MQC 4@l
o GRS Y A TN SRONEC ey

attachne Vi n fom nerbers’ whi ch
-N= and BI&CQMWI)/CQ%RWO‘-@&}eaﬂkyld):maalky@@& )alkylvmehehenyl

“"Ar5 is a 5-nenbered heteroaryl having carbon as a

poi norcdltespativavent , having 1 het er oat om nenber
i kgrl% %ﬁ rﬁégﬂbggﬁﬂ{ flbté% Jgé}r\ﬁl'ﬂﬂrié‘ﬂltr% en t§wfﬁ&l’ﬁﬁe’y a?b'(éttached

avi t1onal hetéeroatom menmb
whi Ch arsd ad@seiectedmommlae prourecanHistedf ) Ar (CR ) -

and likkaxed- TR e Heddro4R PG mogF B
Rreteegouag gﬁgﬁéﬁgﬁaw ng R?’h:r eo; hltz o;)atA{ ac(hfr:el?n% an\él\lhe'r °

RPis independently selected from the group consisting of hydroxy,
C1.salkyl, hydroxyCy.salkyl, phenyl, mono-, di- or tri-halo substituted
phenyl and hydroxyphenyl,

i) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon memf)ers which is a carbonyl, optionally having one
carbon member which forms a bridge and having 0, 1 or 2
substituents R,

iii) a benzo fused 4-7 membered heterocyclic ring said heterocyclic ring
having 0 or 1 additional heteroatom members separated from the |
nitrogen of attachment by at least one carbon member and selected
from O, S, -N=, >NH or >NRP, having 0 or 1 additional unsaturated

bonds, having 0, 1 or 2 carbon members which is a carbonyl, having
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fused to a 5-nmenbered heteroaryl having 1 heteroatom
nmenber selected fromthe group consisting of , S >NH

wW@ro0smi(G8as kyl and having O or 1 additional hetRCDESZNG/025153
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V\nlltzqzn‘oer which is -N= g) (. aI kyl & and HSC ual kyl ,

ere RL and R2 are not simnmultaneou H and C

in positPohs2.\fHek "éalRﬁ St'%nésaf’@@he Eﬁgﬁe'lﬁ rgg opg/ %ﬁé having O,
SUbSt'tuiﬁ?Z"\éth por 3 o0f R, Ris

[ I e ec ’

i ndepend romthe group consisting of C
al kylkwv) efw-d’fmémbe‘redlhemrocydhcrrmg momxemomu,c ring having 0 or 1

trifluoronethyl, am noG -4al ky %é% n% Ct
a: ty: . dad;dltloaelk@etgr@ mgmp)elrs S@E?r@ om hg nitrogen of
arxy téa@rjﬁeh %‘?gl@abhoﬁé% é)gpeng%ﬁe'?a%d%é?éféte@fromO S,

al koxy af sel ect ed
from t he-N oeipHawNRY, hagingf 0,H oC2 urmlak;rlatedde@mtﬁ daving 0, 1
al kyl , nono- oC-, Mal

al kyl ani gbg;,caﬁtgm(mem%qrgv\gjlwpsa%c%t@nygewpptlpﬁflg having one
al kyl, a;'gar%on rﬂ*emb'er \Aﬁ%ﬂW‘HﬁHs% Srlébeythe rfétero% K0 r&dgfused at

al kyl pheny alternativel
t aken t otyed hdjacent tanbbe atomso‘gemmgcﬂ ahﬁwaiedwde@rean adjacent

attached and are, sel ecte m t he u nS| o f
) 10- oxsarzbogzam AfopEn aensOfhings Jafifiepbbidt 247
opt i onal |yp dré’éarééﬁ? %;t HEGRAgW 61 BossBIy éddltlonal
i ndependent |y seI cted from group consistin

hydr oxy, h@tembk’tplm meyolperx Pot auﬁiekrwg JUpﬁéwwselwiﬁgfrormiO S,

or tri- 0 sypstitute en

a47me e'rePl ﬁ%&ﬂo %1’18@%%?1@? ({’S hlalv ng 0. 1
ring havipng @rén he&ﬁ@ér@mah i BICRFSSHYD ama‘mmﬁmso 10r2
separated fromthe nltrogen of attachmant by at |east -

one car benbstifteeis Rid sel ected from , >NH or

QSR 5k P RN i A B B
Egz: 28 geeyll C@fﬁt&ﬁi@ll?‘?@bm@ i eh2fsabstituantsy Rage and
R%is mdependently selected from the group consisting of C4.alkyl, Coealkenyl,
Cs.scycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC.salkyl,
-OCagcycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC1.salkyl, -SCsscycloalkyl,
-Sphenyl, -Sbenzyi, -CN, -NO,, -N(RY)R? (wherein R’ and R* are
independently selected from H, Cq.4alkyl or Cy.scycloalkylCq.salkyl),
~(C=0)C1.4alkyl, -SCF3, halo, -CF3, -OCF3, and -COOC+.salkyl, or,
alternatively, two adjacent R®, may be taken together with the carbons of
attachment to form a fused ring and selected from the group consisting of
phenyl, pyridyl and pyrimidinyl;
or alternatively, R? and one of R? can be taken together to be —CHy— or >C=0
and to form a fused ring to the phenyl,
R® is, independently, selected from the group consisting of C+.salkyl and
halogen; .
and enantiomers, diastereomers, hydrates, solvates and pharmaceuticaliy

acceptable salts, esters and amides thereof.
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20

substituents R, iii) a benzo fused 4-7 nenbered
heterocyclic ring said heterocyclic ring having 0 or 1

wa@oaashiaseal het er oat om nenbers separat ed from PEEUS2004/025153

nitrogen of attachnent by at |east one carbon nenber
and selected from, S, -N=, >NH or >NR, having O or 1
addi tional unsaturated bonds, having 0, 1 or 2 carbon

SRR G0 R AR b PRI gt bbarinoma,
Qair?, @hgtmsmw d&strotes)opﬂaﬁeﬁl ok el @bd@egast@@dmbdmal

ring het erocyclic ring having O or 1 additi onal
hé@eésonﬁflamqwmag@%@metm @@lom‘?@ﬁp@hdoqmprtd@%rﬁ pancreatic

d
AR Bl BN RS conyaehiats
pesritioustathdpoiacnd Dallinger-Bllisdn syndroosds bmmar’mnblerc,?o)mpnsmg
which is_a carbonyl and opti onag]eﬁghaw ng one carb

e 5P Ahr@RINiERBY 40 BrnagealshEeHag dperefeoma meﬁ@peutlca"y
I

I et B e Al B e o B h e B i B e ()

sat ur at ed bond to a 4-7 nmenbered hydrocarbon ring,

having O or 1 possibly additional heteroatom nmenber,

not at the ring junction, seljected from, S, -N=, >NH

or >NR, having 0, 1 or ated bonds, having O,

1 or 2 carbon ne [ garbonyl and havi ng

a][l 5]d|a200| n- 3-yl, optlo @gly haV| ng O 1 or 2
substituents R; R is independently selected fromthe

group consisting of C _ al =§al kenyl, C

. 6cycl oal kyl, phenyl, Rby thizyl , benzyl,
pyrrol-1-yl, -OH -OC al kyl’'xy cl oal kyl ,

- Ophenyl, -Obenzyl, -SH, -SC .alkyl, -SCs-ecycloalkyl,
vgjely| , - Sbenzyl, -CN, -NO, -N(R )R (wherein R and
&%qdol?]n%} %Qgﬁé'“{%/ﬂe)%% ﬁﬁy gglec{eodqrghw tﬁe g%h%lco%lsgng of

a) H, Cq.7alkyl, Co.zalkenyl, Co.7alkynyl, Csrcycloalkyl, Cszcycloalkenyl,

benzo-fusedC,scycloalkyl where the point of attachment is a carbon
atom adjacent to the ring junction, CszcycloalkylCq.7alkyl,

b) naphthyl-(CR®,)-, benzoylCo.salkyl-(CR®,)-, phenyl, said pfilenyl
optionally fused at two adjacent carbon atoms to R', phenyl-(CR®%)-,
said phenyl optionally fused at two adjacent carbon atoms to R',

R'is a linear 3- to 5-membered hydrocarbon moiety having 0 or 1
unsaturated bonds and having 0, 1 or 2 carbon members which is a
carbonyl,

c) Ar6-(CR32)-, where Ar® is a 6-membered heteroaryl having carbon as a
point of attachment, having 1 or 2 heteroatom members which are
-N= and optionally benzo fused,

d) Ar’-(CR%)-, where Ar® is a 5-membered heteroaryl having carbon as a

point of attachment, having 1 heteroatom member selected from the
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-(CGOC alkyl -SCF, halo, -CF, -OCF , and
-COOCMal kyl, or,alternatively, tw adjacent R, may be

wo adosnidseget her with the carbons of attachnment p¢DUSION25153
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a fused ring and selected fromthe group consisti ng of
phenyl, pyridyl and pyr| 1 di nyl ; al ternati.vely

and one @fOUR Q%W'%'@gt(gl@ dg%tq{@(?\l@b“r%'éyl haying Od?” aditional
>C=0 andy,

ndependinBrg o febtin %‘%&%*&S?ﬁ&%‘“@@%ﬂ. P used

G ~abkpr® %(@R?}aﬂ agens Arh lsep’rwtmtyl baving thelpabtt of atiaehment and
hydrates, solvates ang 'Ee rmceutll cal.» CC@ZE% bI et
salts, %@ﬂ@&@'%‘?ﬁ‘ 8 pEHTY! Ravingy T Q64 BSteF Qtof e

treat msn Rf- pancreati ¢ adenocarci noma,

.pain, ro eso age%1 reflux disease, gastroduodenal

ul cer)sAr PG(CIR?%) asb@l’reaa@n *Piis phanydlhﬂ\mg the! peinteiatérchment and
eptic u]cer ncreati c, t unor t t

Penmal s tsRprtp el g npeisthe B idd I et RefBer
manmal Sé‘él@@féd‘l@oh"tﬁé?r&u;?ﬂbﬁs@ﬂﬁj 8peys, sAlH ¥r >NCq.4alkyl and

ef fective anount of ound having CEK2 ant agoni st
acti vi t yhaving@r o addlt):)nabhelterqatom) membesvdiiah [1-Nimd

R2 are _eac tl el ected fromthe group

cons#® QMQH%w rPchI% 14?!@’[2 C2- 7al kenyl ,

C2- 7giHere ' arfd R? %Véh@ﬁélhdltangousl9wbﬁd| kssapt in positions where
benzo- fusedC"cycI oal kyl where the point of attachnent

i s a car Bdis indinated, eashref a)dods SU*P@"‘&JWCWM’%Q; 122, or 3 of RY,

Lgﬁl %@ﬁ%np%@e e% d;ﬁglﬂ\/tﬂlél%gﬁcbﬂmstlpg of C1.4alkyl,

opt i onal E%drfob@eﬂhcﬂrb Emeradiresoniodeatiiforetreisyl amRaC1alkyl,

phenyl - , said_phenyl optionally fused a
adj acent C@aaﬂiwlﬁiﬂﬁiﬂ@%@‘b}"m' 4?%‘%‘“1“[‘9@&#3'!83” E"@‘Q -salkyl,

ooy o SRR, B RGeS o G ony anc
whi ch i S(}q_4gw(ytsn,nyl ,

R® is independently selected from the group consisting of H, C1.salkyl,
perhaloC1.salkyl, mono- or di-haloC1.salkyl, aminoC.salkyl,
C1.4alkylaminoCi.salkyl, diC4.4alkylaminoCa.salkyl, HO-C.salkyl,
HS-Calkyl, C14alkylO-Cqsalkyl, Cq.4alkylS-Cy.alkyl and phenyl;

or, alternatively,

R' and R? may be taken together with the nitrogen to which they are attached
and are selected from the group consisting of

i) 10-oxa-4-aza-tricyclo[5.2.1 .Oz’e]dec-4-yl, optionally mono- or
di-substituted with R®,

RP is independently selected from the group consisting of hydroxy,
C1.4alkyl, hydroxyCq.4alkyl, phenyl, mono-, di- or tri-halo substituted
phenyl and hydroxyphenyl,

i) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of

attachment by at least one carbon member and selected from O, S,
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c) Ar -(CR)-, where Ar6 is a 6-nenbered heteroaryl
havi ng carbon as a point of attachnent, having 1 or 2

whedsiospOm nenbers which are -N= and opti onal PGT/D82020025153
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fused, d) Ar -(CR)-, where Ar5 is a 5-nenbered
heteroaryl havi ng car on as a ‘EOI nt of attac

having 1- Nmt%ﬂU&r@NRBW@QFH%%I et gdir\sﬁgﬁ?‘%%b%'?&ﬁ‘awng 0,1
consi st I o g
addi tisoln 'IgZ%g{%?rgg}e ma er Vﬁﬁléé;ﬁ)‘r%%nﬁ@t@gngﬁy ﬂévﬁhg one

opt i onal tarboanaeiiisedvhiel fokms 4 BRdge andienving\d 61 6r 2s
phenyl havi ng the 0| nt of attachnent and fused to a
6- nenber sdp$iiuen haV| ng 1 or 2 heteroatom nenbers

whi ch.ar ) A i _—
havi i qaa‘% tﬁen%: fu %d z% rréedn IPean ; Hé‘é@gt%oa'uz hefeaclic ring
S5- menber ﬁdvnhgt()smoaraxdkjltimaml hgteloditenewr@mbnrsrsep’amted from the

| ected f h [
R
whi ch 1s, - =aLK|¥1 &t > I—P J%@b‘ﬁf'1’ adMig68altihsaldtated

R2 are no{D Sl fru t aneou xcept in positions
where R bendmdnamh@d 1m<2narboa)nembgbs whickug stdarberyl, having
with O, dentl sel ecte

from t heDgf o%porcgH@IOS,W%'t‘&nﬁﬁongﬁgsﬂenzﬁ% BYyPn iy LRd having O,

fluoro, gh65 9,pdi9&ms grOdo, trifluoronethyl, am noC
.al kyl , gﬁ ?ﬂ %{améﬁr}oO 4al kyl, di C . al kyl am noC .

al kyI|v) mmemb@ma hét«arldcyclil‘r g gaiiateraagcks ring kaving® or 1

" ndopendantitpnalhaeroarof SRS GeaaR el g i hitgeen of
C al kyI : a&?&ﬁ‘ﬁ'eﬁ@b?'a‘ﬂéast BREQarlsn fenhisérodhd selakted from O, S,

am noC . kyl am noC . al kyl, di G
al kyl anmi RNE; abll—kqn >NRE}I1[aV|r3g Ry orasjr@atwap@ql bozr,ds having 0, 1

! Y10 Copd kb Sybmo YA T 30 By Bl cne
the nitregmsbr Menbarwhibe Yorisa aridgentd heterocyclic ring fused at
two adjacent carbon atoms forming a saturated bond or an adjacent
carbon and nitrogen atom forming a saturated bond to a 4-7
membered hydrocarbon ring, having O or 1 possibly additional
heteroatom member, not at the ring junction, selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl and having 0, 1 or 2
substituents RP; '
v) 8-oxo-1,5,6,8-tetrahydro-2H,4H-1,5-methano-pyrido[1,2-a][1 ,5]diazocin-
3-yl, optionally having 0, 1 or 2 substituents R
R? is independently selected from the group consisting of Cq.galkyl, Cz.salkenyl,
Ca.scycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC+.salkyl,
-OCsgcycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC+.alkyl, -SCs.scycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NO,, -N(R*)R? (wherein RY and R* are
independently selected from H, C1.4alkyl or CqecycloalkylCq-salkyl),
-(C=0)C1.4alkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.salkyl, or,
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and are selected fromthe group consisting ofi)
10- oxa-4-aza-tricyclo[5.2.1 .0 ]Jdec-4-yl, optionally

WORWsA16396 di - substituted with R R i s i ndependeP€T/¥S2004/025153
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sel ected fromthe group consisting of hydroxy, C
al kyl, hydroxyC._al kyl henyl , non di- or trj-
subsaitemaéuekyh@vgadmnhgﬁx HRY rbxeetﬁiiﬁn tc‘i’@é)thar with the Carbons of

Eg\r,r,b % egh%lr%kﬁ{oo@éﬁ%l g cﬂﬁrﬁ gb(g g?@et%féncg @r g’\% %r‘oﬂ? Sonsisting of

fromphaﬁwnpg,,r@)g@mdgjyrﬁtﬁﬁa@hrrent by at Ieast one car bon
mber and sel.ected from >NR Vi ng>C -0

@ altesnativelys E5tandere obBa@an beatﬁkﬁ@ t@ge’f ebFO becé}

menber h Riional Iy having one
car b@ﬁ‘%ﬁ@%@? %ﬁjsgﬂ?ﬁgﬁﬁgﬁé glge and having O0; 1 or
R5bmidebupésthR selddtéd fr@nbngronpmSmngrmmaamw and

heterocyclic ring said heterocyclic ring having 0 or 1
addi hialagdn; het er oat om menbers separated fromthe

n t S

s T icRherd; DBEETBRnC, Moy B8 bold R i liadiRittically
addi ticespiablnsaity)resterd dranainidesakerepf0, 1 or 2 carbon
menbers which is a carbonyl, having 0, , 2, or 3 halo
substituents on the benzene ring only and having 0 1

0§ 2 Sl déthb{i?&llﬁeﬁreatfn‘é)nt ﬁrérJve'ﬁ‘ﬁHﬁ%"f%@nBR%a@k%obﬁrcmoma
c

rirg sai efocyclic ring having 0 or 1 additional

hﬁanﬁ,rgmtmswhmjwl sm‘pa«mseaisef gastroteodenal adesrs ofeflux ‘
attachrrent b Fast one carbon nenber an §el ectgﬁl ,
fesaphagdis, a ety>|qp| calger, PeRi lﬂﬁeré pangreagc imors and gastric

mﬁ%é‘rr‘?‘ﬁ%’nﬁ%géd ﬁéfgﬁghcgsteb & admmdteang fe aleammal
Ichis a car ony and optionally havin one car bon
nsuffezingvihiecehfroor arthaexrapeuiieply etfh@tmtamawﬁ@lf cempongd having
f at. two, acen car atons formng a saturated
béﬁg%cﬁmﬁﬂo@afaﬁé 5‘?r lﬂ ZHd nitrogen atomformng a
saturated bond to a 4-7 nenbered hydrocarbon ring,
having O or 1 possibly additié)nal

R1
7z N<
Ra0_4_ I R2
X NH
| (1)
SO,
b Z | Nj
R%.3™~
pZ
A N

wherein
R' and R? are each independently selected from the group consisting of
a) H, Cy.7alkyl, Cozalkenyl, Co7alkynyl, Cszcycloalkyl, Cs.zcycloalkenyl,
benzo-fusedC4.scycioalkyl where the point of attachment is a carbon
atom adjacent to the ring junction, CsscycloalkylC4.zalkyl,
b) naphthyi-(CR®3)-, benzoylCo.zalkyl-(CR®2)-, phenyl, said phenyl
optionally fused at two adjacent carbon atoms to R", phenyl-(CR%)-,

said phenyl optionally fused at two adjacent carbon atoms to R,
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het er oat om nenber, not at the ring junction, selected
from, S, -N=, >NH or >NR, having 0, 1 or 2

wap®anusas ed bonds, having O, 1 or 2 carbon nePdEDS2004/025153
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which is a carbonyl and having O, 1 or 2 substituents

R ; V)of

8- OX isgllgegr? Eraﬁr)]/%m eE‘?—? Q)ﬁgr?cgrbon glr%)-/ h?‘rnlngo(f (Ir

a] [ 1, 5] dupgairatedPorlds amd haviag 10y 1hend cgrbOnimembars which is a
substituents R; R is independently selected fromthe
group cofdibgivhg of C alky!, C -6al kenyl ,

C)S;r fgﬁbﬁ\fﬁ)gﬂ;ﬁy') O\_,ﬁ-lﬁ%élrﬁ ﬁf %'Barﬂ)éh&eg e@@g roaﬁﬁﬂﬁ%ng carbon asa

- Ophenyl porrfﬂwattabhmeﬁt-l havﬁsfg1 oral hqtbroa{@phaamhers which are
- Sbenzyl , erein Rand R are

i ndependeer%nds%qt@@laQH bfglné%n ‘ﬁh Gi -6cycl oal kyl C
: - al kysi))aﬁrk- ﬂé%‘;é))r,g/h?r@'&y'ls a'SSr(r?l’émbé?éb ter@gay! %lng c‘?éf*gon asa

ternatrvely, two a Jace
be taken pbirdef Beachment, thevirgad Hmetsroafomtnhembaeaelected from the

Lgﬁg} zt ,f %‘Eoeng Eﬁéﬁ@}ngdofgs -gCt ﬁl?—h{q%g@yﬁﬁﬂl#gll, ﬁgpmg& or 1 additional
a' tef”at' ?ér%atoﬁ%n?aﬁbeﬁwmfh iR- narzar*aeo;stﬁ%@n qo@agbns@d

COang_to forma f usedrlng

phen}é) Arﬁﬁ(@R g)ndmm’a Plls,/pherYI davieg theqraintef qj’w@hment and
conS|st| d L
di ast er e g re@@p{}aépg@/ ﬁﬂ}ﬂ'?‘gﬁ PR LsIRTPRIgM

accept ab'ﬁﬁﬁbﬁsﬁmh@ﬁtaﬁés—wd am des thereof. 32. A
met hod fo maki ng

ani ddpAERYICRY) Whﬁbr%tm6nsolsqlham®fkbavlﬁ9§h@§ﬁw o atgchment and
steps of flﬁseede ﬁ)' 2878 %l#gg h Feroaryl hlawﬁgol ﬁ'et‘é#’oﬁ%m%%n"llber

° selected from the group consisting of O, S, >NH or >NC_salkyl and
having 0 or 1 additional heteroatom member which is -N=,

g) C1.salkylO- and HSC4.4alkyl,

where R' and R? are not simultaneously H and, except in positions where
RS is indicated, each of a) to g) is substituted with 0, 1, 2, or 3 of R?,

RY is independently selected from the group consisting of C4.salkyl,
hydroxy, fluoro, chioro, bromo, iodo, trifluoromethyl, aminoCi.salkyl,
C1.4alkylaminoCy.salkyl, diCq4alkylaminoCq.4alkyl, HO-C.4alkyl,
C1.4alkylO-C4salkyl, HS-Cq4alkyl, Cq4alkylS-Cq4alkyl, Cq4alkoxy and
C1.4alkylS-,

R® is independently selected from the group consisting of H, C1_4alkyl,
perhaloC4.alkyl, mono- or di-haloC.salkyl, aminoC4.4alkyl,
C1.4alkylaminoC4alkyl, diCq4alkylaminoCq.4alkyl, HO-C.4alkyl,
HS-C1.4alkyl, C14alkylO-Cq.4alkyl, C1.4alkylS-C1.4alkyl and phenyl;

or, alternatively, .

R' and R? may be taken together with the nitrogen to which they are attached

and are selected from the group consisting of
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Db 0-3 J | L A6 and condensing resul tant conpound
A7: O=S=0 -NH NH A7 wherein Rl and R2 are each

w0 pabepemnsgent |y sel ected fromthe group consi stP(rigUsiooa925153

H C .7 al kenyl, C2-7alkynyl, C _7 cycl oal kyl, C3
cycl oal kenyl , benzo- fused(:él26 cyc ere the

Kyl
poi ni) Groxa-daammisicyclold. . 1Qr Bede- ﬁt@rﬁ%ﬁﬂnﬁl \émor{% Otrhe
r|ngjunt choal kyl G - 7al kyl, b
napht hy |8(%‘f@%§‘rﬁg‘oﬂ§l 'C . 3al kyl - (CR ) - )phenyl, sai d
phengP i® pidepeadently ssledtatfrcbmothacgramenonsaatim@nf hydnexy,
to R, pheny| - optlonl

phen I fu t..
two adj a@em@'k)ﬁ'ahlbqgﬁ’xﬁ@mﬁikiflop'@%y"anPQO %‘y 7 %OSP stituted
5- menber y having 0 or 1
unsatura %ﬁ% s anwy\% ﬁtj 0 1 or 2 carbon nenbers
V\hl Clirir)oiafzir -A n@@rhberre;dl heteyoo&chc (m‘@as}md heteevayche engdraying 0 or 1

ered heteroar avi ng . car

at t achmeAdditinag) 'T?éepi/)a&?minﬁ b&r%aga%a?%ﬁﬁ@ﬁbpw ffﬂg%? of
-N= and Qgéémﬂnghﬂ By, ﬁl’éé@t b %Qrbcﬁw méf‘nbefrgﬂd)sele%ﬁffﬁ)m 0,8,

Ar5 is eteroaryl having carbon as a
poi nt of Mtt:aNHrmmNR‘hémvnm(l ‘het 2runsaturateshipends, having 0, 1

el ect df th

Rl o A o e B oo
menber [ RN aRSf

-(CR) - mmperﬁzﬁgér%rgﬂgny hge?ﬁgﬂta;ﬁe pol Gr)1t13€){)2‘r

“at t achnesubstitdents R®,

iif) a benzo fused 4-7 membered heterocyclic ring said heterocyclic ring .
having 0 or 1 additional heteroatom members separated from the
nitrogen of attachment by at least one carbon member and selected
from O, S, -N=, >NH or >NRP, having 0 or 1 additional unsaturated
bonds, having 0, 1 or 2 carbon members WhiCh is a carbonyl, having
0, 1, 2, or 3 halo substituents on the benzene ring only and having 0,
1 or 2 substituents R,

iv) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl and optionally having one
carbon member which forms a bridge, the heterocyclic ring fused at
two adjacent carbon atoms forming a saturated bond or an adjacent
carbon and nitrogen atom forming a saturated bond to a 4-7
membered hydrocarbon ring, having 0 or 1 possibly additional
heteroatom member, not at the ring junction, selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl-and having 0, 1 or 2

substituents R;
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fused to a 6-nmenbered heteroaryl having 1 or 2
het er oat om nenbers which are -N=, f ) Ar -(CR)-

wob@so1ap® 5 i s phenyl having the point of at t BCHBIN4/025153
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15

20

and fused to a 5-nenbered heteroaryl having 1

of . VB 50 Bl 4h faphrg- oy 12 Bydiazocn-

addi ti on r '

G - 4al ky 3@5‘ %}ﬁg’hg&ﬂm'ﬁg@e‘ C)rv@e'rgaﬂﬂlté %I:RI;%) are not

RN i GerRier) Islem@bd Emmeme gmupmnslsung of\ﬁareelkr;d iGy.salkenyl,
i ndi cat ed, eac% of a) ? bstit ut ed

2, oCsacyglogkyl, phemyl; RSB DAY VB H >6m g OC1-ealkyl,

|
O o POEREN SR, Dotteryi X |duaoér”éxﬂyﬁ“°,xg aréé,!"‘wo SCyigypoatk
G - 4a$bud|3'@'k ||' 181enzal, kgN, -NOg, -N(RYYRA (wieneia-R. argd Ry|are
HO C a

G - siidgnententy SaEAC e FOGHUR CriokgPaRGrplior).

i ndep 0 e URNE ABEIE | kA o,

<ol RO B SO o oL SO Eng e S ' ©

am ne@enatizklyy two @dmde]nt Rfj mag bestiakeh togitaer with the carbons of
al kyl am noGC- i

o elicfve tigforme fusadgines B Sstagh il [fusiptio cgnsisting of
alter d%\ﬁ be taken together with

t he gi"gkbﬂdyl%\bn mﬁﬁéy ere attached gnd are :
Scﬁladtyrmtnferlprﬁ mwgne@ﬁ%m|mtak@ndaget}1er to be ~CHz— or >C=0
100xa4 za-tr ec-4-yl, optionall
mono-2ngto Prrgl%@?%ﬁ ”ﬂ”'bg ﬁ?tﬁ)hﬁan i s ?/ndepgndent I yy

S %Chﬁ%p%ﬁeghﬂ %e%c@é’(ﬂ’fr@ﬁﬂﬁ’lesgﬂd‘u@ Wnsiytig®f\C4.Llkyl and

al kyf roxyC al kyl, phenyl, nono-, di- or tri-halo
substhaimgam phenyl and hydroxyphenyl ||) a 4-7

r%”ﬁ géaelgth?ﬁér%r %r'eﬁﬂ‘gqrg,g@?oi%%as? gzr)nﬁ/?re 1 Sﬁlgéllnﬁ‘zgceutlgally

fromddeeptiivie 8516d) eeteratdnacamiis thgredf. | east one carbon
menber and selected from, S,

32. A method for making amidophenyl-sulfonylamino-quinoxalines

comprising the steps of reducing compound A6:

AB

and condensing resultant compound A7:
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-N=, >NH or >NR having 0, 1 or 2 unsaturated bonds,
having 0, 1 or 2 carbon nenbers which is a carbonyl,

w@piosonsbé y havi ng one carbon nmenber whi ch f or PET/ES2004/025153

10

15

20

25

bridge and having 0, 1 or 2 substituents R, iii) a
benzo fused 4-7 nenbered heterocyclic ring said

het er ocycl ;ing having O or 1 additional heteroatom
menbe ted fromthe nitrogen of attachment by
‘gar bon nmenber and selected from, S -N-
>NH o H having O or 1 additional unsaturated

bonds wing 0, 1 or 2 carbon nenbers which is a
carbonyl, paving0, 1, 2, or 3 halo substituents on the
benzene dhky and having O, 1 or 2 substituents R
i v)Ree -

}‘_l;ber ed heterocyclic ring said
het er ocycl Ag having 0 or 1 additional heteroatom
menbers separated fromthe nitrogen of attachment by

at | east one carbon nenber and selected from, S -N-,
>WHemgin>NR having 0, 1 or 2 unsaturated bonds, having

B! PORER grer AR BREM A iore RelRR o s G sisting of
bri dge, ut i : .
O oS8 SR ARIFERRARA CLMARS, ey gt

car bon arbnzotfused®y-styctoaliol mihege thes point af edaduneant is aacarbon

adi 1 onditoMEAUFGAT AR RBEASHFISR: Co PRSP ISRIL Y

Jo gnit%)g%frﬁﬁyl @l@%-,fﬁéﬁﬁoyl@.smﬂw(glgwg':,@Pegwsaid"lé‘f*ém

unsat ur at ed bondsh havi r 2 garbon s\
nmenber s witiohally fusedaatdvoyadjacenticavbomyapms toR, phenyl-(CR)-,
substi tuent

V) L : f
- oxo0-1, 5,363,'@pﬁgwléﬁ\}ﬁpaI—"?Hsfﬂ-alt,tg'pr?ed@%%\%-cﬁ{}??rbgfoﬂ%oa'?’
1[ 1, Sktisazmeddr-3- 3o Blmeptidred albsodagydm thdiety ha®ing?0 or 1
substituents R; R is independently selected fromthe
group congisaturatedlporsis ang Ib?l\/l,ngzﬂ,@y Q2 gagharoaerkers which is a
phenyl, fur 8|¥|I’ thienyl, benzyl, pyrrol-21-yl, -OH
-G - alws, Yoc "Cyd Qal | Cyl, -Ophenyl, -Qobenzyl,
- SH, o) S&Pa0RPL)-, wissiteaClioal dlembered heteroaryl having carbon as a

point of attachment, having 1 or 2 heteroatom members which are
-N= and optionally benzo fused,

d) Ar’~(CR%)-, where Ar is a 5-membered heteroaryl having carbon as a
point of attachment, having 1 heteroatom member selected from the
group consisting of O, S, >NH or >NC.4alkyl, having 0 or 1 additional
heteroatom member which is -N= and optionally benzofused,

e) Ar*®-(CR%,)-, where Ar®® is pheny! having the point of attachment and
fused to a 6-membered heteroaryl having 1 or 2 heteroatom
members which are —N=,

f) Ar®®-(CR®,)-, where Ar®® is phenyl having the point of attachment and
fused to a 5-membered heteroaryl having 1 heteroatom member
selected from the group consisting of O, S, >NH or >NC_alkyl and
having 0 or 1 additional heteroatom member which is -N=,
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- Sphenyl, -Sbenzyl, -CN, -NO, -N(R )R (wherein R and
R are independently selected fromH, C”™alkyl or C

wo gyshoabkyl C ~al kyl ), -(C=0 C al kyl, -SCF hal pPCT/UEH04/025153
-OCF , and -COCC . al kyl, or, alternatively, two

adj ace ake oget her with the carbons of
atta@%&é—ﬂ%ﬁw@%\fﬁﬁ§&ﬂ 1r| ng and selected fromthe
91 OUR HERORIHNINE &fe ﬁgtﬁégmunaﬁéefsugw éﬁ‘&’ éswelpmrﬂp@sfhons where

or alternatlvely, one o can be tak
t oget herRE s lbdlcate{d—maCbrof:s():t@ganBjsw@tmﬁemVﬂﬂf Qsﬁst raryof RY,

or oult S RADEPENbF seleBfelFoBRe o EnfSifito of ETARG,
enant i ongy c?rox i {ARIr6 T GRORY, romibdcRfot Frifluopbmat aaﬂnhom alkyl,

phar maceu i cal'~/ acceptable salts, esters and am des
t her eof . G3.alkylemimasch-sadiyl ndich agjkylaminoCy 4alkyl HO-C1.salkyl,

am dophe nyl i,ng t
St eps. of CLARdRyPaaRy B ote ng: “SRySAER i Ry € dlory and
conpoundcPlgikyS- Cl D1 wherein Rl and R2 are each .

| ndependent 'y selected fromthe group consi sti

H, Omilikiidependealikselgrteddromdhr aRgup cmssnstﬂy@pggl, Qyual)kyl

poi nt o PATERRFi TR0 B e G EadtE Y eBuble

ring jungt. %é]ﬂ)[;laﬁnﬂo(b«) dmhﬂlbyhalkﬂanimoa 4alkyl HO-C;.salkyl,
benzoyl CO- 3 phenyl, said

opt i onal Hg- @u&’é@vlaQ sallsyIRHE acdikyl, @an@&ﬂsa@u)fﬁﬂkﬂ@"ﬂ phenyl;
o AP 2t ont to R TR foa linear 5 to
RnendbRF eshyhive taicar fogetherivttytheaviroge® towhich they are attached
\l,J\E,SgL lgn?it %e s%?gcgtgd from ?ﬁé’ épo%poéon%ﬁst%gcg‘r bon member s

i) 10-oxa-4-aza-tricyclo[5.2.1.0%%|dec-4-yl, optionally mono- or
di-substituted with R, .

RP is independently selected from the group consisting of hydroxy,
C.salkyl, hydroxyCi.4alkyl, phenyl, mono-, di- or tri-halo substituted
phenyl and hydroxyphenyl, |

ii) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl, optionally having one
carbon member which forms a bridge and having 0, 1 or 2
substituents RP,

iii) a benzo fused 4-7 membered heterocyclic ring said heterocyclic ring

| having 0 or 1 additional heteroatom members separated from the
nitrogen of attachment by at least one carbon member and selected
from O, S, -N=, >NH or >NRP, having 0 or 1 additional unsaturéted

bonds, having 0, 1 or 2 carbon members which is a carbonyl, having
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carbonyl, ¢c) Ar -(CR)-, where Ar6 is a 6-nenbered
het eroaryl having carbon as a point of attachnent,

whawsngsds or 2 het eroat om menbers whi ch are - NeCHOS2004/025153

10

15

20

25

30

optionally benzo fused, d) Ar -(CR)-, where Ar5 is a

5- menber ed het er oaryl haV| ng carbon,as_a pain .
at t achmefi 1 J)difﬁh@a}é%@ts@?’-@%lt%ﬁ? @PZ"S’EFHEQ@&'?X?'&WE‘V'”Q 0,

t he grou&)&%ns?d d.*@‘é%p S, >NH or >NG -4al kyl,

havi ng 0 or & ' het er oat om member whi ch i s

-N= anc Wmenﬂddred beterotydiedingedaidhetgrapydlic, rinmba‘eing Oor1
Ar6 6 is phenyl havi ng t he int of a hnment

fused t o2adigonaAsieatpIBBe Sﬁ%@f@&%@ﬁom PI‘@ nlprogen of
het er oat f bk Sl $éfedted from O, S,
where Ar Hé ﬁ%@méreﬁgbuaﬂgc?%"pr& nt of atst(ég% re}gngom

and fusedN# wwwm%mld@e@e”roaﬁ)msawat@ Honds, havmgO 1
het er oat om rrerrber sel ecte nS|

of , S SR CEFOINIREMREBIR qﬁlglp]bs@,g@r E) aojx_)?ona \%ngone

addi ti on Hiﬁ:ﬂﬁ" W hE8gé She Wete@byélic ring fused at
al kyl & %ﬁmﬁ%‘) erg‘SRlbgng 'R2 are no%’ g
si mul t anematihacblnhmfboca)aftems formipgsa saivnatedhans o an adjacent

d d,
or 3 of RarboR s nieb e ot S el ER T 8 4o
consi st i LR lf)et%HWdfOMbﬁ’?Mg hbuﬁg@. orcNbeESiblyba@dHenal

i odo, uor onet’hyl , am no
C al kyI ahetmo}ai@hkmemldercnot at togl ring jiection sglecteddom O, S,

oot Ot & Gty oot Myl Ay ka0, 1

sel ect edof Q%@rﬁ&ﬁnﬁa’rﬁb’@rsﬁﬂﬁl@h% hrarisdnyHan€ having 0, 1 or 2
per hal oC-|. al kyl, pono- or di-haloCi- alkyl, am noC

. al kyI &JbﬂdeRWSd?ﬁ noC - 4al kyl, di C ~al kyl ami noC

’\al K I)lgy?xé) g% éytptrgﬁgdr %ﬁ%#xl m%tﬁ%rﬁér’ hg |é§}1§-5}[hﬁ>}diazocin-
and R2 mayyi beptichetp hart dier owzfshbtsﬁteentsthﬁgen to

whi ch they are attached
R? is independently selected from the group consisting of C1.salkyl, C2salkenyl,
Ca.scycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC+.ealkyl,
-OCgs.gcycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC.salkyl, -SCs.scycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NOy, -N(R*)R? (wherein R’ and R* are
independently selected from H, Cy4alkyl or C1scycloalkylCq_salkyl),
-(C=0)C1.4alkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.4alkyl, or,
alternatively, two adjacent R®, may be taken together with the carbons of
attachment to form a fused ring and selected from the group consisting of
phenyl, pyridyl and pyrimidinyl;
or alternatively, R? and one of R? can be taken together to be —CH,— or >C=0
and to form a fused ring to the phenyl;
RP is, independently, selected from the group consisting of C+.salkyl and
halogen;
-and enantiomers, diastereomers, hydrates, solvates and pharmaceutically

acceptable salts, esters and amides thereof.
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and are selected fromthe group consisting of i)
10- oxa-4-aza-tricyclo[5.2.1 .0 '"]dec-4-yl, optionally

WORWsA16396 di - substituted with R, R is i ndepenP&nuk3n04/025153

10

15

20

25

selected fromthe group consisting of hydroxy, C
al kyl, hydroxyC . al kyl, phenyl, nono-, di- or tri-halo
substi tuted phenyl and hydroxyphenyl, ii) a 4-7

1 s regfod RN B eEh BeolfieRiRRIRe duifolines
fdompridifg tHe sepervfeuifehylatiigreotpoyndtAd.east one carbon
menber angd selected from, S, -N=, >NH or >NR , havi ng

0, 1 or 2jungaturated bonds, having 0, 1 or 2 carbon
mn?@&,qh is a carbonyl, optionally having one

CH&#6.. nmbeirzwhi ch forns a bridge and having 0, 1 or
2 subs¥itMemts R ,iii) a benzo fused 4-7 nenbered

het erggyclic ring said heterocyclic ring having 0 or 1
addi ti onal heteroatom nenbers separated fromthe

nivith cgepoohdddt:achment by at | east one carbon nenber
and seégccﬁed from, S -N=, >NH or >NR having 0 or 1
addi ti onal,, unsaturated bonds, havi ng O, 1 or 2 carbon
n%gb gh is a carbonyl, having 0, , 2, or 3 halo
substyt yents on the benzene ring only and having 0, 1
or 2 substNtuents R, iv) a 4-7 nmenbered heterocyclic
ri n@1 said heterocyclic ring having O or 1 additi onal
h@bg{eﬁﬁtom menbers separated fromthe nitrogen of
attachnment by at | east one carbon nenber and sel ected
f RbaNnd FS. areNmachihtiependairly, sehested dgrobn the group consisting of

d bonds, .havi , |
unsstngied Soncs. RIS et 2. STERSITEEDSS gk
menber ‘“‘He%%ffgjéé@c&d?/&io%w whiee B! G6iREYEAitactiThagt is a carbon

fused at two adjacent “carbon atons form nq a saturated
bond or atomdidiaeent todhddingdurction CogeyclealkWlCrorlhg a

B SRR DR D SO Sl heny
optionally fused at two adjacent carbon atoms to R, phenyl-(CR®)-,
said phenyl optionally fused at two adjacent carbon atoms to R',

Rfis a linear 3- to 5-membered hydrocarbon moiety having 0 or 1
unsaturated bonds and having 0, 1 or 2 carbon members which is a
carbonyl,

c) Ar®-(CR%)-, where Ar® is a 6-membered heteroaryl having carbon as a
point of attachment, having 1 or 2 heteroatom members which are
-N= and optionally benzo fused,

d) Ar’-(CR®,)-, where Ar’ is a 5-membered heteroaryl having carbon as a
point of attachment, having 1 heteroatom member selected from the
group consisting of O, S, >NH or >NC.4alkyl, having 0 or 1 additional
heteroatom member which is -N= and optionally benzofused,

e) Ar®®-(CR%)-, where Ar®® is phenyl having the point of attachment and
fused to a 6-membered heteroaryl having 1 or 2 heteroatom

members which are —N=,
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het er oat om nenber, not at the ring junction, selected
from, S, -N=, >NH or >NR, having 0, 1 or 2

war@aousas ed bonds, having 0, 1 or 2 carbon nmePdEUS2004/025153

which is a carbonyl and having O, 1 or 2 substituents

R ; - s .5 . . .

ool AT Y CR e Whsip S 33 PR avin: s Reing ot altgchmeng and
111, 5] di paegits-a Smémberid i%téfda(%/lhi?ém 1Chetéro%'torﬁ member
substituents R; R is independ ly selected fromthe

gr oup cm@estadrfgomfthe:gyoumcqzwstlrm af @3Seedit] earh@ialkyl and

Poey " REE esd SR naLRE e o Bl e bty i, 9T
-SH gj @?4alkg|9%lnd HEGS. 4sn‘<ypl oal kyl, -Sphenyl,

- Sbenzyl (vvherel n R and R are
i ndepbete R landsBT st eet SlmﬁﬁP«BOl@ly Haarg expeptin positions where

2 oS R s o g g e

adJ aReng wBepeﬁGéntPﬁsél@K@d ftogahderoup tOnsibing af Bopakaf
attachnment to forma fused ring and selected fromthe

group coh¥drexy.fijase, gHersy |brovp9r iogp) trifiveremethvl. amipoCopalkyl,

al ter nat jvel ., d i
o ety B, O, BB R AL,
phenyl ; & hé*kvl@%wmﬁﬂ% Lallel £Ct_galkylSaDy xemeylg@mkoxy and
consi sting of C ~al kyl and hal ogen; and enantioners,

di ast er éomedlsYIShydr at es, sol vates and phar maceuti cal A

ac fﬁgﬁ?%’l(;\?ie@gbpgatvééléﬁd%%ﬂé A8Sup B6R&Sfing SfH, &, 4alkyl,

am doppep@'ﬂh*amﬂquwmw ,anono- oudifataC|.redisyl campnaGi.satkyl, he *
step o ept 0 j
i ndgpend meﬁ‘ kﬂgm%@‘? q%’rl cfﬁ&?ﬁé@%ﬁ@éﬁféfﬂ?ﬂﬁ bg@'@"
I kyl, I
t h?enzl benz% Kﬁgg’r A%l 2 ?/%lm éY“%CﬁégFihlk}ﬂ léharbﬂenyl
OCaoecahelrmﬂ\leyy q)henyl - Cbenzyl, -SH, -Sralkyl,

LR RN e s BB hooa SR A e b akBonec
or C .anelsreaidotb&fromh e droup consisting of

i) 10-oxa-4-aza-tricyclo[5.2.1.0%°jdec-4-yl, optionally mono- or
di-substituted with R,

RP is independently selected from the group consisting of hydroxy,
Ci.salkyl, hydroxyC4.salkyl, phenyl, mono-, di- or tri-halo substituted
phenyl and hydroxyphenyl,

i) a 4-7 membered heterocyclic ring said heterocyclic ring having 0 or 1
additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl, optionally having one
carbon member which forms a bridge and having 0, 1 or 2

substituents RP,
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-(COC alkyl, -SCF halo, -CF, -OCF , and
-COOCral kyl, or, alternatively, two adjacent R, nay

wheoosakeasns t oget her with the carbons of attachne€t/usmo4/025153
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forma fused ring and sel ected fromthe group
consi sting of phenyl, pyridyl and pyrimdinyl; or
al t eriixaibesizg fused dntimenebeitd Redeivcelia @rp@ﬁalddgeéelﬁ)&wchc ring

et ST AT RS S sH Mo v

consi st i ngtrghefrof attkyhmantbyat menona@@rmammarmd selected
di astereoners, hydrates, sol vat es and pharmaceutic

accept abl féoma(Dt 8, Nzt os N Rinhawing & e é@ddgg)na\-Hgsaturated

t hod of I 34,
et 100 O Mo L6 SO SRR HILH KA BRI havig
and condems{ g dr&shilb dnbstiosnus tid4berzéhetritid offlySH@ having 0,
to produce corrpound C3. 36. A nethod for making

ani dophenilbfgLﬂLfb@ﬁ’sueﬁFﬁ Ro- qui noxal i nes conpri sing the
steps; 9t £ F,8MpeAld REtFOLRAL Pl Gaid Reterocyalic ring having O or 1

additional heteroatom members separated from the nitrogen of
attachment by at least one carbon member and selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl and optionally having one
carbon member which forms a bridge, the heterocyclic ring fused at
two adjacent carbon atoms forming a saturated bond or an adjacent
carbon and nitrogen atom forming a saturated bond to a 4-7
membered hydrocarbon ring, having O or 1 possibly additional
heteroatom member, not at the ring junction, selected from O, S,
-N=, >NH or >NRP, having 0, 1 or 2 unsaturated bonds, having 0, 1
or 2 carbon members which is a carbonyl and having 0, 1 or 2
substituents R”;

v) 8-0x0-1,5,6,8-tetrahydro-2H,4H-1,5-methano-pyrido[1,2-a][1,5]diazocin-
3-yl, optionally having 0, 1 or 2 substituents RP; ‘

R? is independently selected from the group consisting of Cy.salkyl, Cao.salkenyl,
Cascycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC.¢alkyl,
-OCascycloalkyl, -Ophenyl, -Obenzyl, -SH, -SCy.alkyl, -SCascycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NO;, -N(R")R? (wherein R’ and R* are
independently selected from H, Cy.salkyl or Cq.gcycloalkylCy.salkyl),
-(C=0)Cs.salkyl, -SCFy3, halo, -CF3, -OCF3, and -COOC.4alkyl, or,
alternatively, two adjacent R®, may be taken together with the carbons of
attachment to form a fused ring and selected from the group consisting of

phenyl, pyridyl and pyrimidinyl;
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a 0-41 CL with conpound D1: SO D1 to produce a
conpound C2:wherein R is independently selected from

wao b@sgirasap consisting of C . alkyl, C al kenyl ,PCT/US2004/025153
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C3- 6cyc|oalky| phenyl furanyl, thienyl, benzyl,

p%%ﬁl@qmptlvelmlgn gpg onegﬁ l%’aycg@ ng[%e&;fl Cge(t)haelrl%lb’e —CHz- or >C=0

- SCsA STeTcTe - -N(R
)R2 ( Ogrog@ﬁ#y%fusgﬁwﬁgﬁhﬁ epeﬁ’gently sel ect ed from

HR® @, Taddpandently- seletted fiorh @agkyup congiing &f Calatip and
- SCF hal o, -CF -OCF , and -COOC . al kyl, or,
al t eriRlP9GR| y, two adjacent R, may be t aken t oget her

h j i
144 ST BRUGRERE oGBS PIEISO SR Eohd PR OBl
pyr i dadcephablpsalts] eltens gndamidesthestdfvel y, R2 and one
of R can be taken together to be - CH - or >C=0O and to
forma fused ring to the phenyl; R is, independently,

sgh ect qu‘(m(})}{
hglllogeﬁ%éfrgﬁ Fﬁgm#%r S [ ae?]iy L?glgﬂfeﬂfnm@g@g?xﬁﬁﬁs
scomatisingahd spémohpestide @mpllyugaml:@mmlmd 63Sal ts, esters
and am desqt hereof. 37. A conpound useful in the
producti onjjof am dophenyl - sul f onyl am noqui noxal i nes of
th% g€ Gernmula: 0-4 1 NR is independently

Oefctie romthe group consisting of C _ alkyl, C _

‘al kenylY” CNHecycl oal kyl, phenyl, furanyl, thienyl,
| b%gzw QVBFOI “1-yl, -OH -Qd - ealkyl, -Ophenyl,

enzyl , Ng SC . alkyl, -SCs cycl oal kyl,
R8T g | /j
N,
wherein

R? is independently selected from the Jgroup consisting of Cq.galkyl, Cosalkenyl,
Ca.gcycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC4.salkyl,
-OCsecycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC1.salkyl, -SCs.scycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NO2, -N(RY)R? (wherein RY and R* are

| independently selected from H, C4.salkyl or Cq.scycloalkylCq.salkyl),
-(C=0)C1.4alkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.salkyl, or,
alternatively, two adjacent R®, may be taken together with the carbons of
attachment to form a fused ring énd selected from the group consisting of
phenyl, pyridyl and pyrimidinyl;

or alternatively, R? and one of R? can be taken together to be ~CHx— or >C=0
and to form a fused ring to the phenyl;

RP is, independently, selected from the group consisting of C4.4alkyl and
halogen;

and enantiomers, diastereomers, hydrates, solvates and pharmaceutically

acceptable salts, esters and amides thereof.
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- Sphenyl, -Sbenzyl, -CN, -NO, -N(R )R (wherein R and
R are independently selected fromH, C”™alkyl or C

wey@sousky | d al kyl ), -(C=0OC .al kyl, -SCF , haPOT/USIOB4/025153

10

-OCF , and -COOCtal kyl, or, alternatively, two
jacent R, may be taken together with {he carbon

ad . . 1€ of |
af®achmhatmethod ef wlaims 3 avhieh ggmiises dhe ditial Sﬁ@t&ﬁrpts Feslucing
g isting of phenyl, pyridyl and pyrimdinyl; . '
oé%ﬁ?gﬁﬁgéﬁs'vely, R2 and one of R can be taken

together t@ be - CH - or >C=O and to forma fused ring

to the by Ris, independently, selected fromthe
gryuprcorsi sting of G ~al kyl and hal ogen; and

enant | gy di astereoners, hydrates, solvates and
pharmaceyticgl Iy acceptable salts, esters and am des
tBéreof . "38. "A conpound useful in the production of

am dophe Jf onyl am noqui noxal i nes of the general

formites QO ARV D1 wherein Ris, i ndependent |y,

sel ected TYomN he group consisting of -C al kyl and

hah®@8Rdensing resultant compound B4:

0]
Re TN OH
047U
I}JH
y NH;
Ro-3_\ |
NHo,

to produce compound C3.

36. A method for making amidophenyl-sulfonylamino-quinoxalines

comprising the steps of sulfonylating compound C1:

C1

with compound D1:

SO,Cl
N

Rb z | AN
0-3 —\ P

N
D1

to produce a compound C2:
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2 EN
Rbo-3_\ | /]

wherein

R? is independently selected from the group consisting of Cqsalkyl, Ca.salkenyl,
Csscycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC.alkyl,
-OC3secycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC1salkyl, -SCg_gcycIoalkyI,
-Sphenyl, -Sbenzyl, -CN, -NO, -N(RY)R* (wherein RY and R* are
independently selected from H, Cq.4alkyl or Cq.scycloalkylC.salkyl),
-(C=0)C1.salkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.salkyl, or,
alternatively, two adjacent R® may be taken together with the carbons of
attachment to form a fused ring and selected from the group consisting of
phenyl, pyridyl and pyrimidinyi;

or alternatively, R? and one of R? can be taken together to be —CHa— or >C=0
and to form a fused ring to the phenyl; |

R is, independently, selected from the group consisting of C4.4alkyl and
halogen;

and enantiomers, diastereomers, hydrates, solvates and pharmaceutically

acceptable salts, esters and amides thereof.

37. A compound useful in the production of amidophenyl-sulfonylamino-

quinoxalines of the general formula:

b /l BN
R"0.3 \ /]

wherein
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R? is independently selected from the group consisting of C1.salkyl, Co.salkenyl,

Ca.scycloalkyl, phenyl, furanyl, thienyl, benzyl, pyrrol-1-yl, -OH, -OC4.galkyl,

-OCs¢cycloalkyl, -Ophenyl, -Obenzyl, -SH, -SC1.salkyl, -SCs.scycloalkyl,
-Sphenyl, -Sbenzyl, -CN, -NOy, -N(R")R? (wherein R" and R* are
independently selected from H, C1alkyl or CqgcycloalkylCq.4alkyl),
-(C=0)C14alkyl, -SCF3, halo, -CF3, -OCF3, and -COOC.4alkyl, or,
alternatively, two adjacent R®, may be taken together with the carbons of
attachment to form a fused ring and selected from the group consisting of
phenyl, pyridyl and pyrimidinyl, |

or alternatively, R? and one of R® can be taken together to be —CH,— or.>C=0
and to form a fused ring to the phenyl;

R’ is, independently, selected from the group consisting of C+.4alkyl and
halogen;

and enantiomers, diastereomers, hydrates, solvates and pharmaceutically

acceptable salts, esters and amides thereof.

38. A compound useful in the production of amidophenyl-sulfonylamino-

quinoxalines of the general formula:

SO,C
N

Rbo-a'_é[ j
N
D1
wherein
R® is, independently, selected from the group consisting of -C4.4alkyl and

halogen.
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