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PYRRCLE DERI VATI VES AND THEI R METHODS OF USE
BACKGROUND OF THE | NVENTI ON Technical Field The
wonysmhion relates to pyrrole derivatives, conposiusne72228

conpri sing such conpounds, and nmethods of treating

condi tions and di sorders using such conpounds and

conpositions. Description of Related Technol ogy

Neur oR¥RROLBDERKATIMES AND menmwewt—mas(oﬁgﬁé)

are neurotransmtter receptors that are wdely

di stri buted throughout the central nervous system

(CNS) and the peripheral nervous system (PNS) and are

wi del y unders \ ein

regul ati ng CH“Q%ﬁﬁﬁﬁgﬂfﬂng.ﬁééﬁé play a

significant part of regulating the release of many

neuroLransnitters, for exanpl e acetyl choline (ACh),
Tec hrine, dopami ne, serotonin, and GABA, anpng

ot de range.aof

! 88 BB o, T e o e
compeun«mandmethodsl of treeatingt corglitimecariegisof s ushih §ch

éPaterson D. and Nordberg, A.: Neuronal

comﬁpUB‘i’ ANE CPEROSIANS- i n t he human brain. Prog.

Neur obi ol . 2000; 6 1:75-1 11. Hogg, R C., Raggenbass,

M and Bertrand, D.: Nicotinic acetylcholine
Desc@' @t ofr Relat‘efd)'ﬁesl’lrloloq\ure to brain function, Rev.

? h\ 03; 147. 1- 46) These
o BHRaial Bio ARt R RAT e receploTs dnAGHRS) aée beutdinsmitier

receplors at eﬂ@ wigeél): diStfibuld thh"f‘&ggl% th ﬁﬂ&ﬁﬁ%ﬁgﬁé‘ Bl dtem

ni ne subunits, a2 throug
(CN$g) and rﬂwpeppleematnemusmStmnﬁBNSz)nnUraarewvldMyI Undﬂretood to

play A0 (e dh Peanaing N HelB, Frinduy, oRlhReplay a
sngnﬁi@ﬁﬁf@éﬂt of féggﬁ i rgﬁg‘ﬂ‘ie &%Es%‘@‘rmgﬁy ﬁ@ﬂ‘ﬁitfﬁfshﬂﬂérso?or example

ferent su can conplex together as 1 n ¢as
acetmbglmm (AGR) norepiopphiine, dapamise nserotdninand GABA athéng

othef iR ARITD AR el 2B BNar ! priSioocica Biects.

aCTWéRJert‘otélﬁ%UbGﬁit@df néGonbHhicetinic fece Jﬁ@?ﬁ hsmsi bean reported
M, Hernandez, M C. , Bertran

to déne (P%ﬁréee, Dsand Nerdberg, A.: Nasonalricotinic rﬁcemem mrﬂae
humBh®hin" Ffog. Neurobiol. 2000; 61:75-111. Hogg, R.C., Raggenbass, M.
and Bertrand, D.: Nicotinic acetylcholine receptors: From structure to brain
function, Rev. Physiol., Biochem Pharmacol. 2003; 147: 1-46). These subunits

are identified as a2, a3, o4, a5, a6, a7, o8, a9, a10; 2, B3, and p4. Of these

subunits, nine subunits, a2 through a7 and p2 through B4, prominently exist in the
mammalian brain. Multiple functionally distinct nAChR complexes also exist, for
example five a7 subunits can form a receptor as a homomeric functional
pentamer or combinations of different subunits can complex together as in case
of a4p2 and a3p4 receptors. In the mammalian brain, a4p2 and o7 nAChRs are
prominently found.

The role of a7 nAChR in neuronal signaling in the CNS also has been

actively investigated. (Couturier, S., Bertrand, D., Matter, J.M., Hernandez, M.C.,
-
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acetyl choline receptor subunit (alpha 7) is
devel opnental ly regul ated and forns a honb-oligoneric

waoheugnetorbl ocked by al pha- BTX. Neuron 1990; 5: p8#USH0)/072228
The a7 nAChRs have been denonstrated to regul ate

BertrdHE 'S1EMIIRR, IQX‘Vélﬁ@b'S [ ¥arkdRO¥! #Rived {g\:. eﬁé@rﬁga niggtinic

exci tat ory and I n | tOI‘ neur otransni
acetylshpline mam@csubxmute(fafmta B) i rdevelwmémanﬁl-egb tedtard forms a
uq

nomBRgGotngic Sanné PlockB )i 2IhARTER hisrpn 950 B¢ Aeebtandhe
e s A RIS G

modsilate dine release af’exaiatdty adeEmhmnob'y/ﬁduﬂdtra‘n%fm@é'r% and lead to
menor attenti on, and

&Cgctlons |ncIT ly
neuBleHiNA pip e i SFRImERtal fuitro meieleiof oRligiar daoiages,
(Alkéndon, I\X‘éwﬂﬁk‘ue?q% EX fﬁﬁérﬁ%ﬁni% aac@ nﬁ@ﬁ‘gl %gmr subtypes

receptor nul mitanis is 1 npalre

and their nngomttwrmppocampasgndloedehsrateonexePr [ BrabitRas.
Bi ophysi cal st ud| es have

ZOO‘EH%H 0BrZR). 4SS Lﬁﬂljaﬁzeﬁslsﬁﬂgéhhé&%? BAChRS areviswelveddg vasous

couts S USLFE B 4, 50 1 S et

J.J., ikallesahB. JIBQ\g/em&.ﬂ ewv%mwen Jh&: Péﬂbﬁggﬁﬁ?%bh@ﬂ%cotlmc
nnac

rece&@'lt%}ﬁ' %"ﬁ“e'sr@l?@b’teer'@ a&ﬁsﬁwﬁe leagyjnodpeasired inasignaled

noséb@ﬁ@iéékn%eh-a\/egﬁln%éé : 1680143-590 %%?piélz?lzs@dlep‘shave

such, nodul ating, or nodifying, the act

shomma?sﬂdmtmmﬂsr whes expoessedig hetéidddls éxpressivh Riyseims,
reat .a variet di seases with an under]|

p
aCt'Vﬁ'é? AB# &&?eﬂﬁ%&g raRidivy 2ad deppmare, exbitireld %vﬂalmﬁherg:alcwm
perméabi %Emp?are&?&ﬁﬁ{e? rfﬁClJ\IQ% Wﬁatnd@'@ﬁas Bflador, F.,

atte ion, as well as schiZophrenia a
Wonmooti,ng dNieotitic anetykmohnassecefptétszé’t&i the reguthtiomesfengurdnal

sign PgatTd e'%nbhgﬁ'@ééﬁﬂﬁc'mﬁgo%%ﬁﬁéﬂl} onal Rimgg(r)]:: ni lg .
P aehmeay B, 6 My i ARl RIERACRRY |

demaﬁsﬂél@hlisohﬂmng petantial tkpbvent optrdat & oaﬁew diséaﬁeéanm an
ated to attention deficit d| sor der c‘ attention

und%riwng; pat that Invelyesdragitiyer fupatigibin uqlaaefpﬁexa@ple

ospé415 8RR AE) o), SROBHEAIG 45 BE o hphioiash ©
neurddegenematianssuchagas ih Mzhleimer's disease and other dementias
(reviewed in Gotti, C., Riganti, L., Vailati, S., Clementi, F. Brain neuronal nicotinic
receptors as new targets for drug discovery. Curr. Pharm. Des. 2006;12:407-28).
More particularly, the o7 nAChRs have been linked to conditions and disorders
related to attention deficit disorder (ADD), attention deficit hyperactivity disorder
(ADHD), Alzheimer’s disease (AD), mild cognitive impairment (MCI), senile
dementia, dementia associated with Lewy bodies, dementia associated with
Down's syndrome, AIDS dementia, Pick's disease, as well as cognitive deficits
associated with schizophrenia, among other systemic activities (for example,

Martin, L.F., Kem, W.R., Freedman, R. Alpha-7 nicotinic receptor agonists:

2.
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Down' s syndrome, AlIDS denentia, Pick's disease, as
wel | as cognitive deficits associated wth

WG edvsnaphs eni a, armng ot her syst em c activiti eBCt/US2007/072228
exanpl e, Martin, Ker n, Freedman, R

|
potefliad chEREHdY ﬁ"é tﬁ? 2’%%&@%@19%"5 P2 o
Psycﬂ’wphhﬂ'hbadilﬁg? QB@EI% 2084t h74:5406)); 'Iﬂr?edfaﬁ‘i"rﬁ@‘;"ﬁRs h86e also been

have al so been reported to sl ow di sease
repoaesgp@imv dlsaaﬁemrggrasmn u; szlselam s(dise@ase (AANNrea, M.R.,

T 7 ti
080K BLRrFRurg PR 7 e BBefuiciRe Betetniaradioe
amyldid atelraulaeon sn AlZRers istds8Pyraditd heurdny. rCuPrh Phetm.
Des. 2006,12:677-84). Additi onaIIy recent studies

Des; 2006;32:677+84). Additionaiipsrevest studigs/iadidate that-ofcnAGhRSs are

ol RS S e Mo TR B i o

o7 NATHRYER iisuTuPfod tﬂe%ﬂh@%?é\iéhtiﬂ@'lﬁflarﬁﬁ‘%tﬂoﬁ aﬁﬂPi‘ﬁ'ﬂammatory

wound heal i ng, tunor growth 1 nhi"bition, angiogenesis
painaseptickshock| worod ﬁread:engnhor(gﬂbWﬁammbnld”dn.eangiggmem @Ad skin

cisofiil 5l e RS e HeVEAS e RB I bty
pathMay ANatl Rav. Brfy DISE%VOZOGS 4NB73%4$6W'aﬁg A, Y& MJ d‘b&anl M.,

., Yang, H., U oa,
Amella-raaqgeyanqmc Mi..coesarla Sacleit wl'thange H. ehfepg,olri d.ﬂlknlaal Al-

nooqp s 5.3 S35EK S NEAHELEE0 ol SREB b

subunitde tanessentiakiegutatd Lofinfamsitationd aNatere 2003 42aBaNg).
cogni tive performance, reduced anxiety, enhanced

se §6rw/ellg'aiqwl@ comuaﬁan@eﬁne, iskaowetoqsevidecenhanced

st 55 o O A oo U LG ST S .
and aﬁalguesr;ntanrrddnemre:peqstéotiv@cetffﬁc();tgg&hesrtE’t\ila\\iaggal‘,tggldjlftzI F%&gg gfjflégt;éoare
el B R s o i
subtgg;&[;&aﬂewedsntméat x a?‘ B??tfl?dgt%géd s OGN ctegaéucxkﬁ2

ce the bene nlcotln
cardiavgsoular ahd Igastrbintéstinal pobdemde aﬁroeaadmglyauem isea need to

idenfi SRR RPIBOLVe CoPROUEBPRR Sauaee the BeBeTRAl Siants of
mcoi’ﬁ\éS or d‘lﬁ’ACm@@nW ﬁrrﬂe K ﬁ@hn% %bemﬁ é\éveré'& 8/,

G oppi e se ect | icotinic
acEK@ﬂnplﬁSI ¢frrepo§eé pAGhRitigands aeNtF nammv apohists3Ruch as

PNU-282887 154185 2 U6 'R & Mibfihain W ECHRIE3TL 6., wall, T.M.,
Higdon, N.R., Groppi, V.E. The selective alpha7 nicotinic acetylcholine receptor
agonist PNU-282987 [N-[(3R)-1-azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide
hydrochloride] enhances GABAergic synaptic activity in brain slices and restores

auditory gating deficits in anesthetized rats. J. Pharmacol. Exp. Ther. 2005;
312:1213-22). Another compound is SSR180711A (Pichat, P., Bergins, O.E.,
Terranova, J., Santucci, V., Gueudet, C., Francon, D., Voltz, C., Steinberg, R.,
Griebel, G., Scatton, B., Avenet, P., Oury-Donat, F., Soubri, P. (2004)
SSR180711A, a novel selective alpha7 nicotinic receptor partial agonist 1l effects
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hydrochl ori de] enhances GABAergi c synaptic activity in

brain slices and restores auditory gating deficits in
wap@shbeti zed rats. J. Pharmacol. Exp. Ther. 280BHUS2007/072228

312:1213-22). Anot her conpound is SSR18071 1A (Pichat,

in mogls BEEAee ofnEransl et pr zoop e BN R

schiZzaphedib, Séc,ietg@@t KedrosBiencéVatiact Rumber583PNafet dnhother
Soubri, P (72 04) SSR18071 1A, a novel select’ve

comppuich ARRIGHI7Hi (Y andteppen, MarSelhachadénSchneider, R., Schiegel,
E., BREES O S S_nBf& . pAggkgltgm@ gﬁ{w@%es;g&%@:egp?ﬁ I#lIBeJ/ it YatS'By

cognitTve synpt ors

activhtion of nicetinic apisa7 eertepmr@bersyaﬁ:’blﬁkmaXng@r(Bfeh§2004;
npen, M, Sel bach .

nd, AR-R17779 (Van Ka , | ; )
172:@2&%35‘.5@3, been repariesdeimprove pedeiEnance ingets i sasial R

recodfiif MARS i Buomadte o IO HhBRe e bt cognive
domaissc Wgﬁ:?ﬂa_scals@yeqmdfw fefiRdtes 18 :ilﬁ?.ﬁ:ti&ﬁ)of Hix_ﬁp‘oldéﬁﬂﬁbl

t . ve ertrornrance In rats In socCl a
ong R Rtk Ron FEFS) 5 pposed Ralifan fiodasor werd ghg memory
in rafV(PIUMEC B.EDE.! MeBie, COMNI PaMice, FOIRIKSM WRWZ\Z& gﬁn? A

reportedly facilitates the 1nducti’on of Hi ppocanp
novel oiegtinicraggnistdacilitateimd(Lticn dhlopgapmagubtentiatidnain OThe@latl
. for |earping an s JhpLbats (Hunter, B.E., de
h'pp‘rrl"raéBP‘és,' @W%ﬁgéwng%w&éﬁﬁMR Meyer, EM A

NAYESpifyl thetbeteficRl effests ctf&mhémirz g?&ﬁdé.ﬂﬂ#&ﬁéiﬁg utlcertain

| ong-term potentiation in the r hi ppocanpus.
whetRer ebraic treatment vitiagamstsiaftectisg nNACkRemay piovide

- - |. - i - .xI. -

s A e P 8 B b Bt e nace

In contrastto a@mé%@!ﬂﬁbmmeﬁhg\d siGotinio pkitive | allesfric hoduRtdran
sust ai ned activati on and desensiti zati on of the nAChR

reinforgecafdaggapus shatinsrgin sansmissianswithoutglicectly stimutating the
arod PSSP (ADRERINE SR SGR 5 AR B PRI B

MaeliAI&«f, wgrmedtﬁ/lleeiog foff nicoﬁiﬁidgtegaptdﬁgeltiyi@km thXSmNig? Pelt’vadas,
gnadon, , reira, e el |l cKe, \. ulatl on ]
Systesp: /) Bexs! rﬁPP“P%“gbﬁS’t 1he tepatment of Alzhelecdisease. Aaheimer Dis.

nescY BT 4009145 STSSTo 200 bRl LSl o
target .o FLOACHR fuAction By ephgncing effadtdobibeteatitigenoak t o

target a7 nAChR function by enhancing effects of the,
neurgi{aagitier acatighalingrdaesitive allesterie mardulators thaleant reinforce

the éHdoB@h6lié EhoREthR R olrBA miRIbr @AM ) Witifout directly activating
a7 nAchRs like agonists. Indeed, allosteric modulators for enhancing channel
activity have been proven clinically successful for GABA, receptors where
benzodiazepines, barbiturates, and neurosteroids behave as allosteric positive
modulators acting at distinct sites (Hevers, W., Luddens, H.: The diversity of
GABAA receptors. Pharmacological and electrophysiological properties of
GABAA channel subtypes. Mol. Neurobiol. 1998; 18:35-86).

To date, only a few nAChR allosteric modulators are known, including: 5-
hydroxyindole (5-Hl), ivermectin, galantamine, bovine serum albumin, and

-4-
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t he endogenous chol i nergi c neurotransm ssion (ACh)
W thout directly activating a7 nAchRs |ike agoni sts.

wo hdeaeho7al | osteri c nodul ators for enhanci ng cha@noeloorzo72228
activity have been proven clinically successful for

SLURREA 5064865l 5o BEORATHBb o Q) 4B,
genistedh)lzakinase RHIbIRG vds pdiiedab iftre8se Pénséfg -and PNU-
Luddens, H.: The diversity of GABAA receplo

120596, arkfea| anglag i wamepsriedtodptrease the; potdncgrambnnaxmalof

e T E T C TN

amphauhuhmém fat8 (HUBDRIS ., Higjbs N §Ra§go erfb4ds0xY | WAl .M.,

1 ivernectin, aI ant am ne ovi ne’ serum

ngdgpb n Lawsen Jie. Ruthegfop@ﬁqqg&@rBergenpaam/l B., Hoffmann,

a | hRgst st ein
W. Ek%&‘ﬁ%hl g@t o(f?'r re%iaénoﬁf '0 1#@1 % grtrand sa
Bertransip Bn,s&merie)n8. HDI\IJQIrnol/é@bSQtlvel auogtén@mﬂd)dlﬂatdﬂ@ﬁ the alpha7
reported to i se the potency and nmaxi mal efficacy

neurgpaligotinic \%6131%5@ Pﬁﬁ?‘éﬁié%u@ vit®r 9ng)in vivg cheragierization. J.

b
Nl g80c020 AUB B By et ity Ui ol o5,
compounds ;Eueslaaﬂy hndchgmeraﬂngemﬁsstMka M:tBnt,y, have a range
Pi ot r owski ,

of nog}- ?%?nfgﬁf’ é@(’ts(g" AN oply achig qgw&ed éccg%etptthgrggantrgl nervous
syste%Wéré aﬁ\RChﬁsF}méegbdﬁggh{w \éﬁgcet )g/ teric nodul ator of

ha7 neuronal nicotin chol i ne receptor:
| rAmdrdmgla,nat wmuldlbeobewieﬁualt@ iderify and plovitle wedspositive

e T
condﬁﬁ:fﬂ%nzf'ésro@ta?ed"@@f @thﬁhﬁé’ I Wé% ggqmculgrlg beneficial
non- speci ects, ~or c¢an o)

if suetccempounds ban pemmdalnmpmvedtefr Gats,t @fﬁreﬁtm&t&ihﬂ@&@b&@mg
ssed. Accordin it woul d be

d
advegé%esﬁ?éltga%%s%mfﬁﬁttﬁWm%sd@rgﬁl%emwegakmv@tur}lc
t ns or
receflord ¥oPEkimBReby SLBLuFATRMIRR 7 SR L\ 005 [0

NAChRs. It would further be partlcul arly beneficial if
such conpoy proved effi cac of
t r eat nent ORAVINGS oci at ed

= |G
R S Nk g
reIatBESﬁh]aréadeDNeG]ﬁltEHEpmeweﬁs a function of time (in seconds)

obtained by assaying a compound, Example 31, in the presence of selective o7

nAChHR agonists in cells natively expressing a7 nAChRs, for example the IMR-32
cell line. Figure 1 demonstrates that when an o7 nAChR positive allosteric
modulator and a known a7 nAChR agonist are applied together in the assay, a
positive calcium response is triggered.

Figure 2 is a graphical representation of a concentration response curve
wherein control response measured in percentages is represented as a function
of the log of the concentration of the positive allosteric modulator. The data were
obtained by assaying a compound, Example 31, in the presence or absence of

-5-
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Figure 1 is a graphical representation of relative
fluorescence neasured in relative fluorescence units

wo eseedm™ ed as a function of time (in secondsPCT/US2007/072228
obt ai ned by assaying a conpound, Exanple 3 1, in the

seledliyB b RECDR FaRTSIsh Srlls ABAYEY RIS Hr BAGRIRS v Bigure
2, th@@(4 bxuh lig'the Eé%lfilegsdﬁ%ﬁﬁaqﬁ 'ﬂgb ckhét a \gﬁ%ﬁ%aﬁ% Tepresents

R positive a terrc no tor an
mcreaAluchmg:entratlom of thegnoddlatarget her in the assay, a

i S i< S aaRtUbITEP IR Atn (AEheantation TesepurRedve
wher@it ¥éntré) Qé@pdhséombé% reldSif wéawta’géé W @SJré%"érﬁﬁﬂ GRY fifftlion

is represented as a function of
of the g ehtheznoneantsatiomef thesaganist. aThe)da@rweramlahaimadoby

assayihg & PhpAEnt, SLaRpE 1. 1488 RS eiedr ETRAEo At poloatiRe
nACﬁR%&jo‘?ﬁﬁs i éa%' ﬁéwégi égﬁrtbﬁsuﬁg%[fﬁﬁt:ﬂ ga?%r'b%ghﬁﬁe th& IMR-32

ormal I ze
cell Iiﬂeu dné’agmc&: the & -axkis |§<trae<nermw|aedamansgel in thea@soegce and the

concentrations of the npdyl ator igure 3 js a
X-axj TepfrRents F%?%%%PQF?W’%P@ Qf@n'é"éﬂﬁ"r‘ 80PBIStr esponse
O 8 S B TS TR SRR
recepton kinased ERIN repraseat@cgaalasfuncﬂareoﬁemealogmfehe)bomemmtnon of
th
a podfva318Hete sfodlifBe, The 14 Waes aBidjnng Byaseabiog
comRU Y UrETSEN 06 ESaRACH Seioke YRR il A6 P
nativelyexpressing Ia?ank@basc&)raaxdmme PG-aRicells epm Exgure st, the Y-axis
bt it Ak e
repréSeifitréding ﬁgﬁ‘fggm lon§ | daRalldsiRiic fBRLRRGN! ed as a

ctron o the concen ratlon of "a positive
al l osteric nodul ator. The data were obtai ned by
assayi ng a conmpound, Exanple 3 1, in the presence of
sel ective a7 nAChR agonists in cells natively

expressi ng a7 rAGIRSARYE PHERYE ﬁE‘ﬁ%& cells. In
Fi ure 4, the YWFIWWEE hange in
nyerten relates toczamp@Emds; aompoaﬂ@nsm@mpmmg such
comh@@nﬁsgl%guﬁs RS b S R mARARS, 1Of eSdmple F HieaSes

and conditions related to a7 nAChR functions. Such compounds also can be

suitable for identifying other useful pharmaceutical compounds.
In one embodiment, the invention relates to compounds of formula (1),
RS R?

/

R4 R2
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The invention relates to conpounds, conpositions
conprising such conpounds, and nethods of using such

woonRadnds, for exanple for diseases and condi pCeaS2007/072228
related to cc7 nAChR functions. Such conpounds al so

can be suitable for |dent|fﬁ|ng ot her usef ul
phar maceuti cal conpounds one enbodi nent, the
invention relates to conpounds of formula (1),(l) or a
Farnaceutlcally acceptable salts, esters, anides, or
ora B atmaerutically é@ﬁeptﬁh@r galts, eaters, amiglesopr pradsupe thateof,
whe eroaryl ring or a 6-nenbered aryl ring; RL is
R10 ; R2 is hydrogen, alkyl, aryl, or heteroaryl;

R3A||s adi-\dr 6-meteyered Heteroapy! ¢|th)er363ﬁ@ﬂ1b¥>Ped afyl nﬁéo) R

R@iﬁ@ryl or -R14-R15; R5 is hydrogen, hal o,
ar@l oaryl, bicyclic heteroaryl, - R23-R24 or

3 ; 0 CHN(CH 3 2, or
Klmﬁlisgg g%ﬁ@aﬁ?@lﬁé{are I\]I;dependently hydr ogen
orR&iskqnyl heterBaityl, bioyclR1Hdtetarrginot GO )RIF; wi th t he

nlknosgen at ?_.g,ut swWhi ch each is attached form a 4-, 5-,
eterocycle; R12 is hydrogen, alkyl,

ar IS{5 is IRy dfb@ér'f}’l‘lalo Cé({%l%té%la ﬁg&;%%ﬁoarglet GFWI

hetero ry rogen
-R? &(QMRor aryI aI kyI R14 is aryl; R15 is aryl,

het @y . e o, s 115.R22; R16 and R17 are

in epg%&f@%@?@é% a1"if§/| al’koxy, al koxyal kyl ,

ar RIM? andyREP layd indepehaahty hydn’@%bﬁrd?%'l l;or R"? and R'™ taken
het eroaryl al kyl, heterocycle eterocyc eal kyl

togetirwithy tieiqyitrogen RiRio which rgeh is attachegrformia4a e, or 6-
me@ﬂ%@@@%@?&&yé{ehydrogen or alkyl; R21is aryl or

&r oary
R'2is hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, heterocycle, heteroaryl,

heteroarylalkyl, -OR™ or -NR"R",

R"™ is hydrogen, alkyl or arylalkyl;

R" is aryl;

R'" is aryl, heteroaryl, heterocycle or -R?'-R?%;

R'® and R' are independently hydrogen, alkyl, alkoxy, alkoxyalkyl, aryl,
arylalkyl, cycloalkyl, heteroaryl, heteroarylalkyl, heterocycle, heterocyclealkyl,
hydroxyalkyl or R'®R"*N-alkyl- ;

R*'® and R" are independently hydrogen or alkyl;

R*' is aryl or heteroaryl;

R% s arylalkyl;

R% s aryl; and

R?* is heteroaryl or heterocycle.

The invention also is directed to the methods of preventing or treating
conditions and disorders that are regulated by the nicotinic acetylcholine
receptors (NnAChR) using compounds of formula (11) or therapeutically acceptable
compositions of compounds of formula (1)

-7-
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R22 is arylalkyl; R23 is aryl; and R24 is heteroaryl

or heterocycle. The invention also is directed to the
woBblRAIH79f preventing or treating conditions apgus2007/072228

di sorders that are regulated by the nicotinic

acetyl chol i ne receptors, (nAChR) psing conpounds of

formula (I1) or thera tlcaIIyRacceptabIe

conposi tions of conpoun roula (I1)(H) or a

pharmaceutically accepta It, ester, amde, or

prodrug thereof, whereiny a 5- or 6-nenbered

heteroaryl ring or 6‘ rx% ring; RLis

hydr ogen, al kyl, enyl , al o, hal oal kyl ,

OR6, nitro, -NR8aR8b " CH2NR8' R -C(OOR9, -C(OR 10

or -S2R10; R2 is hydrogen, aIkyI aryl, or

heteroaryl; R3 is hydrogen ¥ al kenyl, al kynyl ,
aryl, hal o, hal oal kyl, heteroaRbelcycllc
heteroaryl -C(OR 12 ; - nitro, or -NR8 R813; R4 is

hydr ogen, al kyl, aryl or -Hp4 R15 ; R5 is hydrogen,
hal o, aryI heteroaryl bi cyclic heteroaryl bi cyclic
het er oary or -R23-C(O-R 24; R6 at each

or 2 GRATTPEHISAIY 0RABGDIRIGHL ISP 8Ty BRI RIDHING thergo!, wherein:

A R o6 7 S ERBBAH 5t o

CRb)SCWdfOQeﬂ,Cﬁlﬁ)'lRall@nyR@lkyﬁthmgwbal@i/leiRsohltro NRaaRa”

CHARERE YRR, @ﬁ@%@hﬁz W 32 o A aRLlD,

al R?I,g: w}g?gt alR |¥5,.y|h&t |-or heterocycle; or

ta entoge th the nitrogen atomto
vvthllﬁ bydmaes, alkylaatkeayt, aikynal 4ryl, Balo, baloaikygmber ed

“ete@?é'ﬁ%%ﬁ%ﬁeteﬁw" %@Sé '?rgyt hehe%ga?%*’% kS PSI sting

heRéﬁg)ﬁgd?bgenhgkﬂr aa blr,.RHeRLﬁr oaryl al kyl, -OR13 O
- NR} R13is hydrogen, al kyl or aryl al kyl ;
is hydrogen halo, aryl heteroaryl bicyclic heteroaryl, blcycllc

heteroaryl, -R?-R?* or -R%-C(0)-R%*;

R® at each occurrence is independently hydrogen, alkyl, aryl, or heteroaryl;

R® and R® at each occurrence are independently hydrogen, alkyl, aryl,
heteroaryl, -C(O)OR® or -C(O)R™:

R? is hydrogen, alky! or arylalkyl;

R' is alkyl, -N=CHN(CHj3), or -NR'"2R":

R'™ and R are independently hydrogen, alkyl, alkylcarbonyl, aryl,
heteroaryl or heterocycle; or R''* and R'"™ taken together with the nitrogen atom
to which each is attached form a 4-, 5-, or 6-membered heterocycle;

R™ is selected from the group consisting of hydrogen, alkyl, aryl, arylalkyl,
cycloalkyl, heterocycle, heteroaryl, heteroarylalkyl, -OR' or -NR'6R*7:

R is hydrogen, alky! or arylalkyl;

R is aryl;

R" is aryl, heteroaryl, heterocycle or -R?'-R%;

R and R" are independently hydrogen, alkyl, alkoxy, alkoxyalkyl, aryl,

8-
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R14 is aryl; R15 is aryl, heteroaryl, heterocycle or
-R21-R22; R16 and R17 are independently hydrogen,

welbslo2al koxy, al koxyal kyl, aryl,arylal kyl, pcT/US2007/072228
cycl oal kyl, heteroaryl, heteroarylal kyl, heterocycl e,

SR T E AR e

hydrékYélkﬂbr ReQ@WNaémM, R22 is arylalkyl; R23 is aryl; and
roaryl” or heterocycle. The invention al so

| SROA @@tﬁedate)lndaeenéemtbdbydmgen eawlkyy conditions and

oF regul ated by the nicotinic
ace gé@l (i%'ﬂ@a?'g) tors (nAChR) using conpounds of

foRﬁ%Jis@rﬂb)k r (I'l) or therapeutically acceptable
co S|t|ons ‘of compounds of fornula (I) or (11). Such
coﬁpo'§|¢'=t"yoﬁ§dcont ai ni ng conpounds of fornmula (1) or

%q-{ét?ypl carwe?ér%Eg&?l n accordance w th descri bed

'y as t of a therapeutic reginen

f oThe lireEntiontalso ispdimoted totheohethodd ofi tf&étm@ﬂfbndltlons and
dj sorders reI&tedto NAChR activity, an

diso &tf&haamr?g pte&s%mq:mﬁeawpacreaﬁcrmhnmt@ﬁﬂo@@s (RAEHR)
usinGRSRS S OIA o ) B erone B S aReld fmpositions

of cathpountis of foahatae(d) 0|0(II)AChR nmodul ati on in mammal s. l\/b[je
I t.hod tions an

6 Shb R EpERoStiohS GoREA TGS of P GRLO el SRR
admﬂhét@l‘éd Pradidhdande \Wﬁ%@@ﬁbé’ fa%étl%@é’ rt?ﬁi&aﬂ rt of a

Al zhei mer' s di sease cognlt ve |I'npalr
therapeuticaegimen faratreammat ae pt&uenapn rif conditibns mdednsorders

roatB T8 HACHIL VY. B0 lLom i indY SR ter Grpuiafian of gachR

activtyl erosi s, Huntington's disease, dimnished CNS

function associated with traumatic brain injury, acute
pafampeyads af fefirawda (D&rdll) ean baiuseddn @ methiadfemineiating or

proRih g ERAEN s R oML R B IS e bl
More particularly, the method is useful for conditions and disorders related to
attention deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD),
Alzheimer’s disease (AD), mild cognitive impairment, senile dementia, AIDS
dementia, Pick’s Disease, dementia associated with Lewy bodies, dementia
associated with Down's syndrome, amyotrophic lateral sclerosis, Huntington’s
disease, diminished CNS function associated with traumatic brain injury, acute
pain, post-surgical pain, chronic pain, inflammation, inflammatory pain,
neuropathic pain, infertility, need for new blood vessel growth associated with
wound healing, need for new blood vessel growth associated with vascularization
of skin grafts and lack of circulation, rheumatoid arthritis, Crohn's disease,
ulcerative colitis, inflammatory bowel disease, organ transplant rejection, acute
immune disease associated with organ transplantation, chronic immune disease
associated with organ transplantation, septic shock, toxic shock syndrome,
sepsis syndrome, depression, and rheumatoid spondylitis, and various other

-9-
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wound heal i ng, need for new bl ood vessel growh
associ ated with vascul ari zation of skin grafts and

wo 20k/0afo7Li rcul ation, rheumatoid arthritis, Crednus2007/072228
di sease, ulcerative colitis, inflammtory bowel

L sease, Or trans nt rejectiaon, acute inmune
condhicieioeduBEPy oUBRIAGRSs e MK 1ok ol PORS AnWhi ¢
nAChReuUne di sease associated with organ transplantation,

septic shock, toxic shock syndrone, sepsis syndrone,

delprarxathemembadimeérd pthet inventigrorediagtes tto o, meﬂtbd/@frité?ggying a

.0t hercandi ti ons dul at ed, by a4b2 nAChRs, a7 nA ,
positie & ¢ AHlosterio redilaler camatiuna e Siaes REAIlAMBSA Rrempound to

meckSEATLERL 0P SRo0 ol SeRlnh S HACH Rt

exprefsiag revdmbBinantQVMACKRS i & Mh@féﬁébn%hféﬂi&ﬁ'dn‘bl rﬁgawﬂiﬁg

I i nes endogenously expressing a7 nAChRs or ce
changesrie svch flupeessabtaain ore aspsch e positivé ldaallesteric modulator
. j and _neasurjng changes in such flyorescence. |n
s iogfified By RSt phafeds B lirestanserraiated fo alcium ion i or
cell g B et s he fiysitee? $0E8ERe modulator
identifiaccby measuring dhe thanges neftiugrestengeosidted do phosphorylation of
ERKaI | osteric nodul ator identified by neasuring the
thanges in fluorescence related to phosphorylation of
ERKnothep ERodii8RCOMABinRintioRGelt¥S g?ﬁeﬁ%%f%%ségsiﬁg or
nmet hod of assessing or diagnosing conditions or
diagnosing ¢enditions ar disardersrelated to a7 receptor tgtivingampiisipg

e e o LB ST b IRt wi ol
exprgggﬁg%qﬂ%éeﬁétfs OAANENRE oﬁ Eéilf?wéﬁgg'ragoﬁ\%ﬁﬂm ' FWAChRs

Rs“and neasuring t e such

and measupieg theeffeetd df suoh isttope-tateiiedfomms o cbmpeuhds on such
Anot her nethod of the invention relates to identifying
an a7 nAChR agoni st conprising the steps of allowing a

co j ; ' 4 L. ]ihe

PSP ridthod o Rbhyehich Rlak 18T Rivinb EFT PAGR
agonigtcomhprising treer stepSloRallowirg 4 compesedrtd intedadtwitneelishsritell
. _measuring changes in such fluorescence. Accordingly,
""e%ndsqwgoagwmewng e NAYRRIRG 06 Gels sxpresstng nesombinante7

nACRRs in a fluorescent medium and then measuring changes in such

cells

fluorescence.

Accordingly, various aspects of the invention also describe the use of
nAChR ligands, and particularly allosteric modulator compounds, to identify other
useful target compounds or for treating or preventing, or both, diseases or
conditions associated with nAChR function, in cell-based assays, for example in
high-throughput format, using cells or tissues that express native a7 receptors for
the purpose of identifying novel a7 agonists or o7 allosteric modulators.

The compounds, compositions comprising the compounds, and methods
for treating or preventing conditions and disorders by administering the
compounds are further described herein.

-10-
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NAChR | i gands, and particularly allosteric nodul ator
conpounds, to identify other useful target conpounds

wORods@i2dg eat i ng or preventing, or both, di seapes/u85007/072228
conditi ons associated with nAChR funct| on, in

Defﬁﬁ@ﬁ&ﬁq@mﬁgor the purpose of |dent|fy|ng‘n6vel ar
agoni Sts or cc7 allosteric nodul ators. The conpounds,

coRenain tesms aa)mqad i theg spesificatipn anelvtendet teetdfedt® ther

d di d b
follolyifi e tiies, e doled BebMs are further described
heTl'heflellﬁETé’éyLEBsQB‘éGmé?EirﬂhéaﬁsTﬁEalkW&WpOﬁs (defined herein,

Definition of Terns Certain terns as used I n .
appepad ta betpasantimeleowarueiety throeglea aasbomd grolip,cs defined

vrd R SR LS. -
oxomppgha@ldlmempmmbprdpwccrl-emb-ﬁyl @ﬁget-bxé;bét ltgh a

o TRR i ScBi 55 ed Borajnt marns @oracy sraus asgefined
here’i‘ﬁeé endép 18408 Fﬁﬂt mglegulgi' Wﬁ@t @i@ﬁré’rﬂﬁk&%en atom.

and - oxopen term¥ acylo
Repceamhtatmeeexampleam aayloay mcltgrmlmnt ane natfimited tbeacstyloxy,

nded to t.h rent nol ecul ar noi ety through an
P’°P6‘§€b§ ?&@kﬁ& ntative exanpl es of acyl oxy
' nq’hé‘iérm bélkeﬁ‘yﬁle 4¥0sdd ﬁ‘é rﬁé’an %h’é grﬁnche]d chain

pr opi onyl oxy, and | sobut yryl'oxy.
hydrgsathascomtaising framed to 40 sartmryandacomtaannguadledsaone carbon-

car AR ERATOMALBY M 8% R RIS Aillpeenitve

exarhplesast diveriyl tholede) bt and nbt’\mnhé!@' KO IAEN lelb"rs§€rgy| ad Jn¥éthyl-

exanpl es of al kenyl i ncl ude, but are no

2- prepﬁ@dw buzerpfd Sheaptenyk Sreexsnyl, Zzhpptqwhﬂ-memmm-hemenyl

yl, 5-hexenyl, 2-heptenyl,
andé %h@F 1 hept enyl , and 3- decenyl The term "al koxy",

asTbeeeIrnlnéaIony" aeased&rerahkmeaglécamalﬂﬁl grelipnrddefined
her ei n ﬁpended to the parent nol ecul ar nol ety

herein,aRRgRdsH 1 1o BArent sAvlerular Bxiety thiopgheamaiyesn atom.
RepfédePtative Gtdififies ¥ bikdx§ indlids | Bittard no? tinfet8  Methoxy,
ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, and hexyloxy.

The term "alkoxyalkoxy", as used herein, means an alkoxy group, as
defined herein, appended to the parent molecular moiety through another alkoxy
group, as defined herein. Representative examples of alkoxyalkoxy include, but
are not limited to, tert-butoxymethoxy, 2-ethoxyethoxy, 2-methoxyethoxy, and
methoxymethoxy.

The term "alkoxyalkyl", as used herein, means an alkoxy group, as defined
herein, appended to the parent molecular moiety through an alkyl group, as
defined herein. Representative examples of alkoxyalky! include, but are not
limited to, tert-butoxymethyl, 2-ethoxyethyl, 2-methoxyethyl, and methoxymethyl.

The term "alkoxycarbonyl", as used herein, means an alkoxy group, as

defined herein, appended to the parent molecular moiety through a carbonyl
-11-
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et hoxy, propoxy, 2-propoxy, butoxy, tert-butoxy,
pentyl oxy, and hexyl oxy. The term "al koxyal koxy", as

wosedberei n, neans an al koxy group, as defineficfgkfiofor2228
appended to the parent nol ecul ar noi ety through

arouf ortelatefi . e BB diEl dRrBispentativesaxernales of

alkor carbon llinclude butareirit limted Qs YRR Earbonyl, eth bonyl
3 d y H}ox{/et hoxy 2- net hoxyet hox%, and "net ho yn% %}X(cf.r onyl,
n

tpirearnoryl yal kyl ", as used herein, neans an

I f d to th
o B Yot PAlRoxAMIRE, 8 SSeR el R BRR T Skp i pftln, as
defrdm‘ hereih, leppended R&M@FafémMMécméﬂW@g tﬁfo@hkﬁmhbsdrou P,
are not limted to, tert-butoxyneth

a5 G D it R e et o btrare ot
Ilmltéé"ténetﬁbhﬂﬁﬂlﬁezﬁgﬂm}and ‘”f‘r?etHﬁ%?k rﬁﬁg%@tr}ﬁans an al koxy

group, as rern par ent

moT be derm "aiboms;alfohylb,mused: hetedmyhgans: an mwm@uf:eds

resentative exa

defird 'a%?&f& 8ﬁ§|‘°t dpg% leCUBEMRLY thialobea B syfonyl
groﬁebb@é}’ﬁéﬂ *h@?é’h F@d?@é%eéfl\l?’é’ﬁiiémfaﬁépof alk0)8(sulfonyl Jnclyde, but

tert-butoxycarbon term
are netrlimited t@emhraxymnfmxly ethaxypulfenyl aeﬂu predoikysutfonyl.

RSt A S hefbin Fiear adeiint or Brayehed Chain
hydresamdnaﬁamélnﬁimml 'mcn@ cafsdriatoms? UReéfé%eﬂthl\)e' a‘nj‘;ﬁes of

t hoxy(i m no) net hyl and net hoxy(i m no)neth
alkykl@ﬁ'ﬂﬂeabk%a@srmtmqu 'fo, methideethyk rnepﬂﬂ)pyh&mrprqpyl an-buty,

sec-BUBh s %tﬂm‘;‘ﬁéﬂﬁﬂwhﬁﬁrﬁw RBRBRRRSDenl, S8 Fiaoheq
heTbe ntemRemkynemyi"vas asedpefsin Oeahk @hyam*lfg?aub as defined
ut are not limted to, methoxysul

hereiy, m&gﬁg adhe parent mpleyianmaisty throwsh @ earbonyl §rpup, as
defi rﬁé’ﬂ Heresh. "REB +é§enfﬁ%%&gﬁélé§f9?ﬁ<y@:rar@6r@g?m d%‘:ﬁlt%re not

drocarbon’ contal ni n car

llmltadam ety atoxepropyiid, Mlméth}l -Aydxapnopyl 0 -oxbbutyhrghd et

|inmted to, methyl, ethyl, n-propyl, iso-propyl,
oxo '{Bdtyl sec-butyl . iso-butyl, tert-butyl, n-pentyl,

PR oRARAER: oS8, S, gl jcapany
grougs ag glefined hleeelm appengeshiodtie tparememplecatar moiegcthirough an
oxydg?m' &bih. tﬁepr ?atlv%rebx%rerleg o?aﬁ(ylcarbonyloxy include, but are not
limited to, acetyloxy, ethylcarbonyloxy, and tert-butylcarbonyloxy.

The term "alkylsulfonyl", as used herein, means an alkyl group, as defined
herein, appended to the parent molecular moiety through a sulfonyl group, as
defined herein. Representative examples of alkylsulfonyl include, but are not
limited to, methylsulfonyl and ethylisulfonyl.

The term "“alkylthio", as used herein, means an alkyl group, as defined
herein, appended to the parent molecular moiety through a sulfur atom.
Representative examples of alkylthio include, but are not limited, methyithio,
ethyithio, tert-butylthio, and hexylthio.

The term "alkynyl", as used herein, means a straight or branched chain
-12-
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defined herein. Representative exanpl es of
al kyl car bonyl include, but are not limted to, acetyl,
wdamxopmopyl 2, 2-di net hyl - 1- oxopr opyl , 1- oxobetwius20amar2228
- oxopentyl The term "al kyl carbonyl oxy", as used

e o O B B A B4R e
one &4rboHIArEoN B BBna! RBpPreSERaaEs bRAM %ﬁdﬁm@i{rﬂif ifdlude, but
al kyl car bonyl oxy include, but are not limted

are rm@wqegxgo aeatylenyh Hiopyoyly 2- peagynyl, 3-butynyl, 2- pentynyl and 1-
butvid' but yl car bonyl oxy. The term "al kyl sul fonyl", as
yLPged herei n, means an al kyl group, as defined herein,

ap‘ﬁwtém tamltjb'e asansmfc héf@(ijrﬁchmééﬁs ﬁﬁlaﬂilhot(Hﬁthl)?BIkwamlno
ef i ned herein resentative
(alky{ehe Biaaarain, Blishyryiemane (e INGD- peripyiaming  ed
oy A0 e B D o € o,
mole@efa‘r meaietycthedugh appebuimbll f gtaup, lag dﬁmedtr{efrtelne CRéptreselntatlve
t resent ative exanpl es
exarfiles of aimiis By, B ar 06t Ao B ATRPCARONTE: nol L hi o,
metH%é?MianéﬁbonS/PrdimEtHyYérhiHo@ar | *%ﬁ?&yéthp fé‘?mh@ééﬂaonyl

, as used herein, is a st
br'H?&t%m "angll',ras dsest heteim rgeamacmmmymlm @rbleKﬂIQ aramatic

ring Y51, Rep BEATRIPE LSRRG Sl BebioRl Bt B natiimised

pher?i Kpd Waphthsd.ude, but are not Ilmted to acetyl enyl,
ropynyl 2- propynyl, 3-butynyl, 2-pent n%%éi and 1-
Renaly! gnaups: ofithis' inkertion aressubstitutad Mﬂt"hg & 4aor 5

subs?[qe{b‘?sr gﬁ%ﬁehde I)};#Iggf q‘ré :M ’%%Wog&yglgpﬁyl éhg% no

altkoxyailkd>ag| aikbiiyadkyl) alkbx?dtmbbﬂvl au@ayimuubedlkammfo@vplamyl
ent nol ecul ar noi ety throug

alkyle%&egmﬁg'@fmfényﬁghweﬂ REHNRFAPAXY, F@ergn@s@mrmalkfsé formyl,

halo&lké%crga?% ){/laﬂélgohk g\dﬁ%dggg%a@enﬁ%aétb”hﬁr%d tiBalkoxy, -

NRaRs NBRyRHatkylo CNRhRe)dlkommRt\Ry)caebdnw aand (NRERgRuMIfonyl.
M S A R et

hereﬁﬁf aﬁpéhdédﬂfd tHéEparnt nidSculart molely tidubR anPAIRWYgrodp tas

defi ned herem Representative examples of arylalkyl include, but are not limited

to, benzyl, 2-phenylethyl, 3-phenylpropyl, and 2-naphth-2-ylethyl.

The term "arylsulfonyl", as used herein, means an aryl group, as defined
herein, appended to the parent molecular moiety through a sulfonyl group, as
defined herein. Representative examples of arylsulfonyl include, but are not
limited to, phenylsulfonyl, (methylaminophenyl)sulfonyl,
(dimethylaminophenyl)sulfonyl, and (naphthyl)sulfonyl.

The term "carbonyl", as used herein, means a -C(O)- group.

The term "carboxy", as used herein, means a -CO2H group.

The term "cyano", as used herein, means a -CN group.

The term "cycloalkyl" as used herein, means a monocyclic, bicyclic, or

tricyclic ring system. Monocyclic ring systems are exemplified by a saturated
-13-
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The aryl groups of this invention are substituted with
0, 1, 2, 3, 4, or 5 substituents independently

woeebsmbsdsfrom acyl, acyl oxy, al kenyl, al koxy, pcT/US2007/072228
al koxyal koxy, al koxyal kyl , alkoxycarbonyl
al kyl car honyl ,

oyclg Ny proLm sayialing b3 fo Eaidy Storan Examples of
k
mon@%??l%;ﬁyﬁ@éysté@%%&lud@%krﬂgk?ﬁéﬂ cyﬁﬁib?@g é’)hoﬁ@r?tgl cyclohexyl

cyclobremty, aommcllp %/ykyBlcyphmn@)sasuem@are(mmmufm by aydridged

monfByeicF st Whlich M5 obfy aintcBredh ases e

monep}hﬂi@d&@ are linkedrsy amalkyldechidge sPbetween ot /ahd ttee

| kyl group, as defined herein.” Representative

add'@?’&@hﬂa&o'bﬁfodﬁ% Repgesantaiveexarples af diayslic ringisystens,
inciugfen Yl are i I, oy BN RER bicy 02,2 1nertans
blcyd:IerAEZ Q]ootmsbleycle[s}a 2ponane, bisyclof3.Bafhdreirt, rand

bicy QB 2 fonarse ol iekelicibing Fyatoms S{engfé@tpﬁféﬂ%? aibioxciic ring
syst%qmlﬁéh Blflo ﬁPg aﬁiéé Rﬁcflg e oot l@&ﬁﬁli?ﬂ' ﬁ 508 1hfid by
a bondmmglfzyienemuge;dfmwémphe mddhteeapanblmyﬂ ateuist onyl
RepgrAapl At BRlaas bt oyl hG syS(Eai et Bt Beanolimtestso,
tricy&lofB.8 1> Tﬂtﬁ]atn%f and QWBBLS 3351 V54sk e @d&méﬁéﬂé a -CN

group. The term "cyc yl" as’used herein, neans a
moﬁb% grelpalkybgreyupsiof the praseint Wenuon iang oplienaliy substituted

O S N R -y

alkosy, cankcgqau@x nalkoﬁ)@msﬂl ko caffbﬁﬁﬂ)’élkbﬁyédl@yﬁb‘fﬁﬁ”s
ude cy open

I I t I
alkylggHapb AvIcaTperprEs s yiwksdéuo JAlkyitioslsyi elkynyig

carbB¥y, GERoM L Haloalko S, natodhofl hABGEn TRRREXY: Hykirbifi,
e oge gy 31y L o
|
JBP%E%’H? 4o A eedage%ﬁm HNeges AacGlPN as9upens
i ”Fhé‘f’@rm %I%%teﬂéﬂfgzérgﬁﬁ Eg%{l gﬁ(reéhf:ﬁﬁ%'a% 3¢t -Br, -l or -F.

. 1] hept ane, bicyc
bi the terpre’imaledlsexyinas used hereip3meankratieast one halogen, as

N, BobehPa a5 o3t el el b RlaR oy
groupl, BS defined herein. Representative examples of haloalkoxy include, but
are not limited to, chloromethoxy, 2-fluoroethoxy, trifluoromethoxy, and
pentafluoroethoxy.

The term "haloalkyl", as used herein, means at least one halogen, as
defined herein, appended to the parent molecular moiety through an alkyl group,
as defined herein. Representative examples of haloalkyl include, but are not
limited to, chloromethyl, 2-fluoroethyl, trifluoromethyl, pentafluoroethyl, and 2-
chloro-3-fluoropentyl.

The term "heteroaryl" means an aromatic five- or six-membered ring

containing 1, 2, 3, or 4 heteroatoms independently selected from nitrogen,
-14-
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systemin which two non-adjacent carbon atons of the
bicyclic ring are linked by a bond or an al kyl ene

wonidee9ef between one and three carbon at ons. pCT/US2007/072228
Representati ve exanples of tricyclic-ring syst errs

oxygigﬁglgﬁglﬁgjrgﬁ&nq%eﬁg&g%l{égggfag%réggn%clagéCl 2 g parent moslecular
ﬂﬂ an@rborl B?nﬁbbge‘ﬁaét ﬁLS“ ut & fgtlvbhrlﬁ(f?ﬁ@%%?

|nvet on are optio
hetemaryl inclbde; buiearemai dah'efeﬂetd furydmmltiezglvyb u:poxaaolyl,ssoﬂlgazolyl.
f al kox kox

) Kk
oxadizelly SKRA0 oy Sy, Ry R ez SV mimisiipy
yrrcﬂ*lkté'tl%@bm ﬂMia@@Zolyﬂ' t‘hYéz%WIfMBHyI tﬁbféMW té'n@ triazolyl.

i oal k car boxy %ano formy

haT'@%hR@k?arngﬂle@IS@ |t|¥e vesgen arﬁyzu sbkty;edwdh éwarzkgt 3

subsHi P ritepSi8ent Salefio el SROR ligpaaodee ™

alkoXyHIkyl ehhd»o/cadﬁonyhaélmulfo Ay, EB(?Dl ahqll(farbonyleélk?lca%onyloxy,

The term "hal oa as used herein,

alkylgitant Akl (kB RArBgh $yaB0 ceyaaalkohIoB N, haloalkoxy,
haloBRRERERS b oRDaIIP hrda g, ARt MK ROt AR Ialky,

(NRsRgalgbry, (bRM)wbbnxl%/landc(NRiﬁa)énﬂlbnw ?I not i mht ed
2 t tri or onmet hoxy
s BBt e se?w"”org&%etpﬁvg%ﬁmﬁ% mneagnqg@er
menfbRréd BlcgElP@ﬂﬁ% Eoh@ftihg A0 3+P9ﬁ€ter8§t eHSér‘?’lI)?1

appen ed to t par ent rm?e ar nol et rou
selected yrorg nistggenaoxyigen, rardulfor, «ira tamcpnesthelraoﬁ V'Ehe blcycllc

netefitURSTaRR ore ConFraie Se it Parent midiedHBrERIg hiough d Carbon

or niftégéRbidi! FighEsentative exampled oF @rcidhlé‘?fe@@r@%ﬁl'nngmﬁclude
term"heteroaryl"” means an aronmatic five-

but age ot lirited da, Inldﬁbyl deizadioxalyl, herzottiazelyl, beneof@lramlons

soadPFASA b ohl R B AR B v

substituted withod et @, o mt&tmdﬁw m@@peﬁdéﬁﬂ@@éle@fedﬂréﬂh@ﬁéhyl
atom Reﬁ@e(sent ative exanpl es of heteroar i ncl ude,

alkoxy; @lkgxyalkoxy, alkpxyalkyl oalkexysarbonyk al&@zsml%nwb &@dekol vl |
alkylb§%8[3%lﬂlyfl’&arb8§ggk)zzéﬁk%%l§/¢&yzﬁ+w io pélfml,ﬂ%%?oxy, cyano,
cyanoatkyh [fgtmyl; baloalkolxy) halohlkgt mmlrwuroxw hgdrdxyalkyl, mercapto,

nitrof I}\IIFSX% l .’(I\ltF\rAi B%édl%', (N ﬂﬂlgg)a klo%?{l‘wZARB)carbonyl, and
(NRaRg)sulfonyl.

The term "heteroarylalkyl" as used herein, means a heteroaryl, as defined

herein, appended to the parent molecular moiety through an alkyl group, as
defined herein. Representative examples of heteroarylalkyl include, but are not
limited to, fur-3-ylmethyl, 1H-imidazol-2-ylmethyl, 1H-imidazol-4-yimethyl,
1-(pyridin-4-yl)ethyl, pyridin-3-ylmethyl, 6-chloropyridin-3-ylmethyl, pyridin-4-
yimethyl, (6-(trifluoromethyl)pyridin-3-yl)methyl, (6-(cyano)pyridin-3-yl)methyl,
(2-(cyano)pyridin-4-yl)methyl, (5-(cyano)pyridin-2-yl)methyl, (2-(chloro)pyridin-4-
yl)methyl, pyrimidin-5-ylmethyl, 2-(pyrimidin-2-yl)propyl, thien-2-ylmethyl, and

thien-3-yimethyl.
-15-
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The heteroaryl groups of the invention are substituted
wth 0, 1, 2, or 3 substituents independently sel ected

wo bawloadolenyl , al koxy, al koxyal koxy, al koxyal kiy¢T/us2007/072228
alkoxycarbonyl al koxysul fonyl , al kyl, al kyl carbonyl,

e e e Tk
monB@dﬂé"HéYérocVélé ®r ahy e %g&g?ega?ﬁé&? NRAI#B?{‘T] g&ﬂpﬁé&erocycle is

nitro,
a3, ‘e.l\htﬁ?ao Zammhgred mgicomamhm atilgashphe héltmoamrmmdependently

selectfit A e SEHBLARyinldf 7 K& s e, Bieg Tamembesed sing
contémb at isgtersAom deleeee fl'ﬂihﬁ‘lﬁé’?ﬁﬂpeé‘dr%‘i%tfnb%\“(ﬁ' N'RES: The 5

gen, or sulfur, or a tauftomer theredf. The bicyclic
memh@(%d R FentRiRg Beroprone dauledendancensdwsn three or four

notelFEAGTE sBlecf Bl 1 gHb BriRia s B \Tebb 3T S8l it

memblecédeag contains zembnblcthOdjduble boA@s ¥hd one two, three or
benzof ur any

enzodi ox enzot hi azol yl ,
four F@'@ﬁ?ﬁtﬁmﬁ ?é?"tearf@'ﬂ ey g{qqg,q:onsgtgsgcq)f @ Ne?tﬂé’r darle
mon&ﬁlﬁ@%e@ém&%e iS¥EMNS d@@d % the’ Ql%'h't f’ﬂt&l?&&&# H?"&&"Jﬁ'é’h@f‘ any

3 substituents in endent rom
carbah latom ,or ainy mityagéroatom abhtmyed W}thm tabknwmajdho mekerocycle.

RepsgOialirissaiRes Of dbepr i hsiaioc i piude obutaney gt imited

I
o SESKIY S Y kgt LAt it
1,3- Chihlolanyl Nﬁ d&Rﬂanxledm@llﬂyy||m|c(am)$ﬁiﬁybh$mtm,zolmyl

sothla ISR P o ox BBl Sl SXE0kgbbiva 1

oxadészoliginyh @Xabelrgjl rbxamneme%:pératuh?l Wéﬂ%ﬁn)ﬁgﬂ))ﬂﬁhwr

nmoj ety through an al kyl group, fii ned
Pyra?-@my!asmﬁ%qhﬂml YATRINYL Pdffoh@ﬂéln &trqhy&irwranyim ude,

tetraniéroﬂ'flgn)? fhédg% ﬁ&httﬁrad%gollﬁgn\g g@%gﬁllirwrm fidinyl,

thlorﬂerbpsahmylj n14d|¢k|)ietrfwmorm‘)d1mgll (ltl'l16rndrf.‘nfkt)lihlal sulfone) thiopyranyl,
ridin-3-ylmeth pyridin-4- yl net ?/

and kf%hl?[lylr %plgmmﬁgwé i§ asnmpppﬁmlmeterocyc e fused to a

phedﬁg%%&b%%%ﬁhﬁ_ % %r%ngﬁﬂé:fused to a cycloalkyl, or a monocyclic

hetef®ytlefaned by aiaycloalkeny), rasmmynbbyc(liz-t(etbtomyol)aofwséd ito-a4-

m°ﬂ§"¢ﬁ§ﬁ%"&ﬁ%é'({ﬂ%j Wsa&;%cnﬁﬁ%?lvgle}ﬁlﬁg A9 @ manRgcyclic
heteFdH n ﬁ'ré/blﬁ?élh:yﬁet@ gg@ |g‘rcg:ﬂﬁb§lre9°($(’ch§ paPént molecular moiety
througheal%; ggr)l/:%nlactomagr :r?y nitrogen atom contained within the monocyclic
heterocycle. Representative examples of bicyclic heterocycle include, but are not
limited to, 1,3-benzodioxolyl, 1,3-benzodithiolyl, 2,3-dihydro-1,4-benzodioxinyl,
2,3-dihydro-1-benzofuranyl, 2,3-dihydro-1-benzothienyl, 2,3-dihydro-1H-indolyl,
and 1,2,3,4-tetrahydroquinolinyl.

The heterocycles of this invention are optionally substituted with 1, 2, or 3
substituents independently selected from the group consisting of alkenyl, alkoxy,
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxysulfonyl, alkyl, alkylcarbonyl,

alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkynyl, carboxy, cyano, cyanoalkyl,
-16-



10

15

20

25

30

nonocyclic heterocycle or a bicyclic heterocycle. The
nmonocyclic heterocycle is a 3, 4, 5 6 or 7 nenbered

WO 20vg/0eeMt ai ni ng at | east one het er oat om i ndepeanesiohy072228
selected fromthe group consisting of ON and S. The 3

o AP eI B eon SiEr SR T pih e "
-NRJRJ‘QNRQRE i1y, ARROBIKGAS (@W}R.{)c&%ﬂgﬁ%dq&ﬁﬂa Ifonyl.

ree or four eroato sel ected fromthe
co'Fh@ tarmthederocyclmalkyl] a5 usmiahﬁem, nieansd dsleeei'ocycig, as

derirpR el opRhfung REvBLpaRR: BRI Tard iy fiiudh kit aroue.

as defined hérefty of O N and S. The nonocyclic heterocycle
i s_connected to the parent nolecular npiety through
an'[/h%kﬂfﬂbrﬂ"YQf% oRS uﬁ9d AEfeidgBRaRs @M -EHhOERURd Wit hi n

oV AVReaRRP. AS e nefef R HEn SRRy

grouppas deﬁmeuﬂ hesém |eap|pen§déd t@thef paieny moldtwaeamiety through an
1, 3-di gxol anyl , 1, 3-dithiol anyl

alkylgrgua,l Q%agﬁlmd herainy o prqﬁﬂntatpvm mplpg,qﬁﬁydroxyalkyl include,
but dré?foﬁ‘llﬁ‘ﬁteb'tayﬂlydrbﬁffhﬁtlﬁioi P%@}(&geatlhg %XﬁicﬂJPB(WHopyl 2,3-

I soxazol 1 din
dlhydmaylp@utyl laodr%fethybﬂdmdromheptyixazol i di nyI

o P5S BEhreB bELR R s Y

teTlﬁélféfﬁf'QTt‘#é'a'éﬂuseHedéréWﬁEéér@ £IND, ?&ﬁ‘d' azolinyl,
th| adi azol i di ﬁ/ thiazolinyl, thi azoI I di'nyl

RearphoNRaRe!', as used bgrmmeans)tvmgmwga Ra and R, which

Wyttt
Rg afeisach imlepeptenty h u@gen akylaamymu@ﬂuywalkﬂsarf@ 3r<ar¢ormy|
fused to a cycl oal &R&Ra II'H:| nonocyclic heterocyc

Represeptative e%aain!%m uﬁﬁa@@yare Bohlimited ég,canaino,

rﬁm t y O @ nonocylic
met et eﬁ‘&%g?‘g’%@édgb%%ggﬁfﬁé@@%@ het eroaryl. The
bi The term HdIRARAJaRYIE, asu@emnemirﬂdné@né BeNFRuRygroup, as
carbon atom or any

defindt f?%éh\?%gg‘énﬁe%m Heiarent n%'%q'wemmﬂ%&@r@pgb an alkyl group,
as dﬁﬂ?éﬁ REMH. eReﬁ?ef’.{Jeth&Weaé)kéfﬁpléé %R%Rggaéﬂl SYGLYE, but are not

erocycle | but are not "l
limitad &, kﬁenwm)nmtbyly(dlmhtlﬁflamnn)methyl cand (etﬁylamindm)mbtbyll

o TN SR RRASSHE: B o0 Boteil RFanS & MRt Ruargue, as
defi rférdchéreﬁ\ appehséd WY parend aldigediar moiety through an alkoxy
group, as defined herein. Representative examples of (NRaRg)alkoxy include,
but are not limited to, (amino)methoxy, (dimethylamino)methoxy, and
(diethylamino)ethoxy.

The term "(NRaRg)carbonyl”, as used herein, means a -NRaRg group, as
defined herein, appended to the parent molecular moiety through a carbonyl
group, as defined herein. Representative examples of (NRaRg)carbonyl include,
but are not limited to, aminocarbonyl, (methylamino)carbonyil,
(dimethylamino)carbonyl, and (ethylmethylamino)carbonyl.

The term "(NRaRg)sulfonyl”, as used herein, means a -NRaRg group, as
47-
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The heterocycles of this invention are optionally
substituted with 1, 2, or 3 substituents independently

woeehsmveds from t he group consi sting of al kenyl pcaiukzmy/n72228
al koxyal koxy, alkoxyalkyl al koxycar bonyl ,

| | §
defingadiAreEy ppRaNdaq o ﬁﬁﬁﬁ@ﬂf GRS eiaty thraughacHiiany!

I
grouﬁgébggéﬂr)}?cfhﬁf&n Ré%?é’sﬂhydr OXH;Q(’JWH&; %’;F%F?(ﬂ))/lgls@ N@iﬁ(ﬁééhlfonyl include,
but ae nos limitrAmEmnaRaitenyl imethylamaasuiionly |

ceimet G RV pr e B mo R liteont o

heTles trpcINZ 23S as afsea eRréiA! Aicdans IWBYIEEPs 12, éﬁtﬁzpameh are
nmol ecul ar noi ety through an al kyl group, as

appeisiedta theparent melerylar sgiety thepughea nnmgarhatoma azs aaﬁ Z, are

ey sy R 8 Mor G P e Bt AL,

alkylcarbapyk atieckytarbongl, paylcatylatiyl efonmyt an@I(NZB'ZJ)bdr‘bbﬂbl an
Representativ

def d.h
eﬂ%&f{#@fg@ﬁ"maih%w@ unw%bﬂd& aBGtzzé?’éemEﬁgqthW} withjthe
HIEH é}bé@g I r
nltrogt@n awrﬁ?droxyﬁa&m%{l& an gg)f&tnﬂﬁ JQ%M%‘%} p?)eI)/. The
Repnesen’(atlne rexaptpies obblZyZeitcluges but amsmtdmtethNdb?ntﬁuo,
ety ] o Ao S AR B

azetidn riRdinWbao @,cﬁ,@pended to the parent nol ecul ar
rmlyglv{zf r(?l%h apﬁ‘ftrogen atom RA and RB are each

i nbgparae4alahaa usgd hereinkyeanaltwolgraupsgd and Zy, whlch are

aop A 0 S o LYo SRR AR 2 Bha 2 are

eachniatibpéndently, seleetbl Ifisih fite group Estistinged &-allilearyl
termp NRAgB al k as usgd Lﬁ)erel n, rreaftpsv@@ Eyl Y

and gryéalkyl- a\%emewmi@gvel @Kéﬂ\ﬁ"esa%fd‘élﬂednﬁbdehbuﬁoaﬁemt Ilrrgted to,
, defin
amirf®, Wt Bfmifd oAt B Refe Tar kgl

i n'!ilheltbrm Tsudfonyle, as;u?éd rrefj@d, mﬁa?é arISI(lo)ﬁt@Edil.lY;b -
{ o b ARplorariype st b, s a0 Ah §Tatin, AR aned
hereﬁn%fég?epééd@@ Hé”@&'reﬁ?h‘?dl ulé‘iplﬁ’il%[(ﬂig%r‘oﬁ Brées@ﬂfr??(?rinhe q

ar nol et roug y gr up,
Represeatative Reqamgsles bhthicalkexeinplude, bt aRAGRBMelddsymethylthio,

ethyltiS! 35§ bropyithio

The term “Positive Allosteric Modulator” as used herein, means a
compound that enhances activity of an endogenous, or naturally occurring,
ligand, such as but not limited to ACh, or an exogenously administered agonist.

Although typically it may be recognized that an asterisk is used to indicate
that the exact subunit composition of a receptor is uncertain, for example, a3p4*
indicates a receptor that contains the a3 and p4 proteins in combination with
other subunits, the term o7 as used herein is intended to include receptors
wherein the exact subunit composition is both certain and uncertain. For

example, as used herein a7 includes homomeric (o.7)s receptors and o7*
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but are not Iimted to, (am no)nethoxy,
(di met hyl am no) net hoxy, and (di et hyl am no)ethoxy. The
wo e603100{9MRARB) car bonyl ", as used herein, meansperuNR07/072228
ARB group as defined herein, appended to the parent
cular noiety through a carbonyl group, as deflned
receﬁ@rr%mh'c &&ngﬁﬁtnmh)% cesaa\wnwtéﬁasm'mﬂ@ Wity |
i nclude, but are not limted to, am nocarbonyl,
(et hyl am no) car bonyl, (di nmet hyl am no) car bonyl, and
Q_ﬂgeuhd‘s ok theyInvention car bonyl . The term
RB) s used, her neans,.a - NR ARB
or GomPoLBHe of Fasinentom coa e %%fqrmqlﬁZI)@grcyqacnbed above.
M
°'é‘2?§?ﬁ'a""ﬁeg§ Eﬁ?ﬂ??@é&@x@angﬁbgﬁyé'%%%“ff TSR,
compoundsiwhetein Asispheoyl; IannhR i$ alloyl. aneq:amcma;dy compounds of

oA AENGRAT N PSR FBhGE) s o, o0

helheaduutndremﬁmd@rdmeﬁnula (f) it %ﬂeremwhs aS®2alkyI
zﬁ)pended to th &g arent nol cu ar HEI ety through
-SO2iNHlz, @ r® ,avherein B m}mw@emerymth the

n@%%W%W%WWﬂW%%%

hetessuyclgNZ526) carbonyl . In certain instances wthin the
pr esent |nvent| on, Zi and _Z2 taken toget her with the

N Moz particulaslys sotmpoyRds ﬁ’éfpfﬁl%a &) exishudnereiprA is phenyl; R? is
metlfiﬁglfngg-ﬁq)zaﬂ(yf ' 'Sb%r\'ﬁ‘?ff 't 280 EI\{R“‘RGKWrEﬁ R %%ZF?'"’ taken

are net hyl amn
togeﬁtearwgitraﬂriermtrogema;dmm WhHichheach |s4cﬂtEmHeairfonn a4-, 5-, or 6-

merd bR SSiei8 28" e il B3l sChBGLlel i1, 2
or3 QUgstﬁf}ten‘f@éélﬁc@defr&HRﬁég?Quﬁ 9069%@6?5%{ Igﬁéé‘rﬁgnyl

m)ley roug anltrog tom
alkoxy, cdipdsidfomyl, cyano cbalodhaloalkyt, hmircgranqo Nﬁxﬁg swvhergiroRa and

Re afl fidiEBuafty BuaraBii. pRUE aMiyliafosiviand Bkis e ©

angpecificehiiddafents camenmplaed ag p%?ﬂoﬂﬁ@ﬁwéﬁﬂdﬂﬂnclﬁﬁé but
term"sul fonyl", as used herein, neans -5S( 0O

are r@qtdmmtem’@ecmp@undmot}émm@ﬁ) assdefinadl, wdrearem rreans an

o PP S O Ly PBBRR- S b1 R e

3-carboxylate;

ethyl 5-(4-bromophenyl)-2-methyl-1-[3-(methylsulfonyl)phenyl])-1H-pyrrole-
3-carboxylate;

5-biphenyl-4-yl-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic
acid ethyl ester,;

5-(4'-chloro-biphenyl-4-yl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid ethyl ester;

5-(4’-methoxy-biphenyl-4-yl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid ethyl ester;

5-(3',5"-difluoro-biphenyl-4-yl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-
3-carboxylic acid ethyl ester;
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Represent ati ve exanpl es of thioal koxy include, but are

no limted to, nethylthio, ethylthio, and propylthio
waheostoezomy " Positive All osteric Mdul ator" as upet/us2007/072228

herei n, nmeans a conpound t hat enhances activity of an

e enous, tur ccurrin | i gand, such as
bﬁ?ﬁzﬁyanprh'e'wﬁ %ﬁ mefhy-@ f@ﬁmﬁmheau iki-pyepledd-
carbgﬁfm'a%ﬁd e@b" lelég-h typically it may be recogni zed that

aster| I's used to indicate that the exact subunit
ccﬁvb@ﬁlranfaqyleﬁh@yi)eZmpmthyl 1-44-suitfamogl-pheyl)-1epymble;3-

a3 es _a receptor that contains the cc3 and
carbwtflﬁ ‘gfeﬂyfl?ﬁt Eonbi nation with other subunits, the

t ez-meiﬂylaﬁ(wéﬁﬁal’ﬁéw%ﬁbdﬁ) -5104 2 BHehB- j/l%éf% 1H:pyrrole-3-

receptors wherein the exact subunit comnposition i
carbexylis asid eHiyhestes uncertain. For exanple, as used

2 Fietne |yt tRcs. YRR £- A AU R PRR RV g P i vralet
carboxicatid ethyhester,Conpounds of the Invent| on Conpounds
of the invention can have the fornul a as descri bed

abb{&matharesisfanyphenylyy2- m@mbéﬂ@éwﬂeﬂwl-ﬂbmyr@qu -4-3h-
ds wh A
P“G'“’Q"‘""@ﬁ"f’@l AR ERBRE e Peder Lot Ay
cﬁrp@(rhbenzyl ﬂi}pvtdml-myl) phemsyl]-M{Bsmethapesalfgringphienyl)-2-
metwvféi Hridle Tiabomii cadi Sthusstary - SN, o - SO
h
NSRRI osleroL oS PoABTLS R OASHRR "
pyrrate-3-carboxyticranid ethyhestarpcycl e. More particul arly, .
CREo Rl RS el gt o SR 2.

1H-pyiclel 3 RbHbowhierRideffylastepd Rl11lb taken together with
the nitrogen atom to whi ch each is attached forma 4-,

5-9-(4rchiprorkipbenyd-ritleiCompthanesrtfony-pheany)-Ametbyint H-

t ut ed th 1, 2 3
pyrrd;?%}bgsct:érpogﬂ és)a@&k%g%ggéf :r oum teheWIgr oup conglrstl ng of
| 4 eth&nsulfoi enylpbKaxpet yl)- -
(§ YjHT%aI ogl kyldwmﬁt rr“(,)?' Ign l9h_e %ﬁ#b@h&ﬂg%lyg 2I;Awmaﬁyl “-Eli
pyrrQig-3- Weebﬂw@ Ie;frhiﬂﬁéf%'gen al kyl , al kyl carbonyl and

1SR by R TR e SR 2

pyrrole-3-carboxylic acid ethyl ester;

1-(3-methanesulfonyl-phenyl)-2-methyl-5-(4-morpholin-4-yl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;

2-methyl-5-(4-pentyl-phenyl)-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid ethyl ester;

5-(4-chloro-phenyl)-2-methyl-1-[4-(piperidine-1-sulfonyl)-phenyli}-1H-
pyrrole-3-carboxylic acid ethyl ester;

5-(4-chloro-phenyl)-1-(4-dimethylsulfamoyl-phenyl)-2-methyl-1H-pyrrole-3-
carboxylic acid ethyl ester;

5-(4-chloro-phenyl)-2-methyl-1-[3-(pyrrolidine-1-sulfonyl)-phenyl]-1H-
pyrrole-3-carboxylic acid ethyl ester;

ethyl 5-(4-chlorophenyl)-2-methyl-1-[3-(piperidin-1-ylsulfonyl)phenyl]-1H-
-20-
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are not limted to, compounds of fornula (1) 1las
defi ned, wherein: ethyl

wd.2¢08008m nosul f onyl ) phenyl ] - 5- (4- br onophenyl ) pCr/uBL00YH72228
-1/-/-pyrrol e- 3-carboxyl ate; ethyl

pyrrqﬁeﬁﬂgpgﬁggenyl Z:arzbgiilrglt e;1- [ 3- (et hyl sul f onyl ) phenyl
5-dthi arﬂrn¥6|suI?oF&i?[{:Héggﬂf-éfﬁ@lp@g{w):ﬁmﬁbm F-pyrrole-

H pytrol e- 3-car box
3-ca61qx4late.h| or o- bi phenyl - 4-yl ) - 2- met hyl - 1- (4 sul f anoyl - ph

) - | £-3- I' d et t
S R L e
carbbwwlamdemypjégféﬂ e-3- car boxyl ic acid ethyl ester;
-di'f| uoro- blphenl- - - 2-met hyl - 1- (4- sulfarm

yI sqm'emyﬁ {4-chigrerphepyly-2- methwﬁ ultara@yltprarwy)n H-pyerole-3-
|afeyano- bi phenyM yl J7*- et hyl -i ~-sul fanoyl - phenyl J- 1
yrr'ol e- Scar boxylic acid ethyl ester;

5- 5—44-fchram-p3\eyiw)+lh[e1ncd|meﬂwytmhmdme’lthglénétddlfém9l) -Ppe-2-
ol e-3- carboxylic acid et ¥ ester
met@]-ﬁ{;@ﬁolg-&camoxyllc acid 'N-methoxy-N-methyl-amide;

(4‘{§- .Eﬁraga.phehg@sdfn ﬁ%%@gﬂﬂ{yﬂ&gﬁoﬁ yphenyl) - 1

car acl ste
ben&nnsulﬁgﬂarﬁlde:l pyri d| n-4-yl - phenyl) 1- (4 sul f amoyl - phen

)< 1H: | e- 3- | i th
4% &%Bﬁ%@&%@nxu%ssﬁgﬁ' - RRTAARE TR 1. ret by -
benién@)éﬁﬂér%miﬁew )- phenyl] - H- pyrrol e-3-carboxylic aci d
et hyl ester;

5- 4}-&5(4._ chigo-pheny) Breyciopropaneganbbyly2methyBpyneoliyids u

benéﬁrﬁg}%‘f%'ﬁ}ﬁ(ﬁ%') 2- methyl-1 Hpyrrol e-3-carboxylic acid
hm@-‘b\ﬁeﬁ NA2-mitiena-(4- et ibenze y ) byrot-H4p- 4- Y

I - henyl ) - prrrol e- 3- carﬁ)xyl ic aci d et hyl ester;
ben@qegukfg]ajyg%_ pyridin-3-yl)-phenyl]-1

B30 SNBSS R 2ty

benzenesulfonamlde

ca rb

4-[3-(4-chloro-benzoyl)-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-yi}-
benzenesulfonamide;
4-[5-(4-chloro-phenyl)-3-(5-fluoro-2-methoxy-benzoyl)-2-methyl-pyrrol-1-
yl]-benzenesulfonamide;
5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-pyrrol-1-yl}-
benzenesulfonamide;
5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-pyrrole-3-
carboxylic acid;
5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-pyrrole-3-
carboxylic acid methoxy-methyl amide;
1-[5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-pyrrol-3-
yllpropan-1-one;
ethyl 2-methyl-1-(3-(methylsulfonyl)phenyl)-5-phenyl-1H-pyrrole-3-

carboxylate;
21-
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5-(4' - chl oro- bi phenyl -4-yl) - 1-(3- et hanesul f onyl - pheny
[)-2-methyl -1 Hpyrrole- 3-carboxylic acid ethyl ester;
wa2d3r0Bt7hansul f onyl - phenyl) 5- (4' - met hoxy- bi phenyis20d7y72228
[)-2-nmethyl -1 prrrol e- 3-car boxyl ic acid ethyl ester;

5-(4 ano- bi - 1- ( 3- met hanesul f on I-phenyl

é'?‘h@ﬁ DDeHSGﬂr %a@eé'a'% heByae:- a\eémrl;ﬂy H-pytrale-3-

carbésqflfé frypeutdronyl - phenyl ) - 2-met hyl - 5- (4- mor phol i n- 4
eny -1 Hoyrrol e- 3-carboxylic acid ethyl ester;

2- ‘rré3-|e;harﬂaswfopyimnenynk%n}etmylﬁ-pheew-'fIﬂmyﬂoleplmqrbc)xyllc

rrpl e-3- carboxylic acid ethyl ester;
amdgtlfﬂegfﬁ or o- phenyl )-2-nmethyl -1 -[4-(piperidine-1

- :%UgﬁélﬁylLS-phBﬁW1 13-lpropune - azlfo?w%wu 9-pificte-8t hy!

CabeXX“ﬂP-%CM ethyl pEW@Ry| ) - 1- (4- di net hyl sul f anoyl - phenyl ) - 2-m
t

5. D eGP e BRI IR ferR Y rERYELepyrrole-3-

carbogylicfauky ethyblestey] ] - 1 Hpyrrol e- 3-carboxylic acid ethyl
; hyl
esé Z%%ﬁse%’péww “ntd-flyero-phenyh- 1é3raethanesulianyi-sheayird H-
I | ate; ethyl

pyrr6|¥-3]c:%rHBX (‘)(g% W %yla] Ee5- ?4- %:/hl or ophenyl ) - 2- met hy

| - ﬂ-(Hchoro@tmnyB—Z:éﬁ-ﬂmryol—phmyl) 1-(3-methanesulfonyl-phenyl)-1H-

-(4-chlorpo ),- 2; met hyl - 1- (4-sul f anoyl - phenyl ) - 1H
pyrrcﬁﬁ)ﬁr?nggxglc %élgk%'i 1§8t€Taci d et hyl ester; sodium

5- 5/&4%!&6&%@994@ én&n Fff(@hﬁbmlane(sf}rféwufpwwl S Pble-3-

rrol e-
carngxlmamd ethyl gatary | ) - 1 [4 (di rret hyI am norret hyI ene-sul fa

mﬁé%ﬁg‘@ Bsndn; 1%#&%3“33 JiPotient B methyl-h A-Syle-a-

carbéx&l@édd@bh.@yl%smé}enyl) 2- et hyl 3-propionyl-pyrrol -1-y
- benzenesul f onam de;

4 Mﬁcmlqmme@ybmeﬁymetcanw@nykgmew)@frnqﬂhyb?pryrpqe-s-
carbbkaldehyde:
4-[5-(4-chloro-phenyl)-3-(4-hydroxymethyl-phenyl)-2-methyl-pyrrol-1-yl]-
benzenesulfonamide;
4-[3-benzofuran-2-yl-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-yl]-
benzenesulfonamide;
5-(4-chloro-phenyl)-4-iodo-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-(4-hydroxymethyl-phenyl)-2-methyl-1-(4-sulfamoyl-
phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-4-phenyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-
3-carboxylic acid ethyl ester;
4-(3-amino-phenyl)-5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-
1H-pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-(3-hydroxy-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-
1H-pyrrole-3-carboxylic acid ethyl ester;

5-(4-chloro-phenyl)-4-(3-methoxy-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-
-22-
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benzenesul f onam de;
4-[ 5- (4-chl oro- phenyl ) - 3-cycl opr opanecar bonyl - 2- net hyl

WO RYsf00t974- yl ] - benzenesul f onam de; PCT/US2007/072228
4-[5-(4-chl oro-phenyl) - 2- et hyl - 3- (4- et hyl - benzoyl ) -p
yrrol - benzenesul f onam de;

1H- PlfrP!ﬁ@ﬁaé?AW'S-a@quﬁ {esteBnzoyl ) - 5- (4- chI or o- phenyl ) -2
4rﬂi‘%hro?%rpgrgby| AMdzslcm?ﬁgﬁﬁgﬁﬁﬁFgrﬁg 84;5ultamoyhphonyl)-
1H-pyroots- B%ayb(}xyllbammwueshenam de; A
> 4Betign ﬁbﬁrsﬁf%%ﬂ] st e PR Ry Ty 1d-3-

carbéx)éiﬂ: 4did ety BErY ! ) -

met hanésul fonyl - henyl -2-methyl -1 Hpyrrol -
y$14-Cbb)ﬁQ'€ﬂh@9MI)f4e€3aﬂyajm phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-

hl h h | f | - phenyl) - 2- net
a0l Spb R ST BRI ¢ aci: L)
5- 544-@hloi>o£ph@h9r)w - &yér%-ﬂﬁéﬁﬁp@&ﬁéﬂ@nyL(4mﬁm&hayl%h6ﬁw)
hyl -1 rrol e-3- carboxylic acid nethoxy-nethy
1H- Félﬁﬁql%e’ qarg@%xiw agifl gthyl 9ﬁ@ﬁ.y| )-1
yl(f Q?Egﬁ{i'-i)ﬁongl? %\éﬂt -4 SWbpﬂegylﬂEIrn¥{hyiL1W@m{aﬂdy?—'phenyl)-
1H- pX/rrmbe-Bsdlafﬁech(awd bmyd;ebfemnyl ) phenyl ) - 5- phenyl -
-3-.Cca
o Phepdoluihel oy ol Silerahen ?dﬂﬂlhvwe(ﬂwaam% '
| d et t
Pher A I 8 o R e IE S8y - 2- phenyl - 1
HH#MI&&)Q}P@@WW({S ﬁfdlcalﬂonb-phenyl) -2ghethyl-1-(4- sulfamoyl-

phery ETHiRiriste S b cd SIS I ester ) o
T S
pyrrole-3-carboxyllc acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-4-thiophen-3-yl-1H-
pyrrole-3-carboxylic acid ethyl ester;
4-benzofuran-2-yl-5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-4-(3-nitro-phenyl)-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-4-naphthalen-2-yl-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-(4-methanesulfonyl-phenyl)-2-methyl-1-(4-sulfamoyl-
phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-(1H-indol-4-yl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-(3-dimethylamino-phenyl)-2-methyl-1-(4-sulfamoyl-
phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester;
4-(4-acetylamino-phenyl)-5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-

phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester;
-23-
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5- (4-chl or o- phenyl ) -2-(4-fl uoro-phenyl)-1-(3-net hanesu
| fonyl - phenyl)-1 Hpyrrole- 3-carboxylic acid ethyl

WO 0@1002974 PCT/US2007/072228

d™- chl or o- phenyl AN-fl uoro-phenyl J-i-tS- mat hanesul f onyl
ester;

R ooV S-4cn et anas fabriaRuaePhEnYY-Zo Rty (4-
squaH'ldWth@h?I) 3R W&ML:B-%aﬂfdxge@ hewl etﬁ?lt é’éte

chl of o- hane fony phenyl ) - 2- met
hyﬁ{%chlquhehylr)-ﬁr(%dm&thylbatbmsd phemy)i2-gwthyl:1- (4-

suitafi PP BRI HEPERYla kol R BROCSRY ey, Phemy!) -
4- 5-@4Jcmo¢61p%ﬂynmewbyaMémpugmmmirhéihyphqnyéLﬂfa%dyﬁ

t hyl - pyrrol benzenesul f onam d
PheWJ)['@ﬂtPé’f@!ﬁ'ﬁrCﬁﬁbQXWlIC apiq athyhestes- phenyl ) - 2- met hyl - pyrr

o 544 Ehloro BRBRA eI G methvipinerazing:1-Famg Vs e

phenyﬂl-‘b -{4- shlfamoqubreerﬁfl) (clat;quré-lscCairboﬂleiénw | &ster;
hen l) met hy

h I t hyl
4 (-anicio PRy DA P Pod RS YA TRpHAGIe Saci 4
carbé{(%]%:'_%(ﬁﬁ? gr%?‘?g%mHGZ nmet hyl - 4- phenyl - 1- (4- sul f anoyl - p
h e51-y4-phIlirb-;pyuengl)é—métmﬂb(;begmlfamayhphmyh)w Hgstrmle-3-

3- am, no; phenyl ) - 5- (4-chl or o- phenyl ) - 2- et hyl - 1- (4-s
carbmq?l b H&‘Wdﬁ 1H pyrrol e-3-carboxylic acid ethyl

es - - -
5—34-chlo(|)'<r3 ghgngR 2- methyl -1- %y(sjlrjlga;(rgogh%hner]yl) 1H- r?glrrolc? -3- i-(4

carbosyncfmyzmbqw )ethyu-armde' ol e- 3-car boxylic aci d et hyl
S Y THEhlop PhSRYA ety - {Ase IO HrRIIRNY: BrhRArTelA 31 4
carbogylicf #didy3-proisony-probit)hidel e- 3- car boxyl ic acid ethyl
5 544-chlose phemysa-melhyisl-¢safameyieahenylst reympie-B- ( 4-
carbay}lrl ARy LB EVAHyard FLRRS Sl fetRy G UnRQey! 1 ¢ acid ethyl
4, Hmwldré-midngr)c&-mmwl1)-(4zsnlﬁrhuyl phdrii s tH{mrté-3phen
carboxg/llc acid I?%étra?lygro-furan -3-yimethyl)-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid cyclobutylamide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid dimethylamide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyi)-1H-pyrrole-3-
carboxylic acid ethyl-methyl-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid isopropyl-methyl-amide;
4-[5-(4-chloro-phenyl)-2-methyl-3-(pyrrolidine-1-carbonyl)-pyrrol-1-yl]-
benzenesulfonamide;
4-[5-(4-chloro-phenyl)-2-methyl-3-(piperidine-1-carbonyl)-pyrrol-1-yl]-
benzenesulfonamide;

5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
-24-
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carboxylic acid ethyl ester;
5- (4-chl or o- phenyl ) - 4- (3- cyano- phenyl ) - 2-net hyl - 1- (4-s

wohb@moyd7a phenyl ) - 1H-pyrrol e- 3-carboxylic aci gcetRydoro72228

ester;
4- chl, or 0- phenyl )= 4 ( 4-.Cyano- henyl ) -2- et hyl - 1- (4-s
carbm&l g?%ﬁ'é% y‘%‘ﬂﬁbﬁ‘\%\%@f@dgar boxylic acid ethyl
635 4~chloro-phenyl -2 methyl 1- (4-sulfamo%l phenyl)—1H pyrrole -3-

acetg -5-(4-chl oro- phenyl) 1-(4-
carb@&vlfCaamsjr lgﬂgﬂpe{wxymw) aplide;3- car boxyl i c aC| d et hyl

- blrdehlop:pheny|-2mathy-3-{mespholine hearenyd-Aygoky ruk
benze(n@saubfﬁmmé phenyl)- 1 H pyrrol e-3-carboxylic acid
ethyl ester

5- p44-chigsphenyhya-methyls -6-guléameylcphgnhy 1 bi- yrialedy| -
carbo%ﬁl (fé’él&%@ﬂﬂ/lahﬁa‘é(l )- 1 Hpyrrol e-3-carboxylic acid
5- 544ichlom€pmimqi)52 Mh?lw-wgﬁlfanro?l-mr’éwy‘tﬂa %wrd?ﬂs*f- ano
acid e ester;
carbéxy(lﬁ: %‘H‘i}f&)’ Jé’ﬁ‘éﬁv lehﬁﬁﬁ‘r}?f)l(y(ldfcsul f amoy!| yphenyl ) - 4-
{ N6Qmleord-pHlen ) EIRHIHRYICT- (42 GREMBYAEHYREA K- ;ﬁ}rFBlé 3-
carbmx]d@rmjd (2-gimethylarginpdetbpl)@amideheny! ) - 2- et hyl -
ﬁﬁ %glqa}gfp}ﬁen%?ﬂq%gth);l 1H EW rs{ll?ambyl3 C(-zar{ylf)oxﬁl Iy?ro{ilc-b(3|

carbbxylit- adid-g8 i tHAing- larfide3- ni tro- phenyl ) - 1- (4-s
ul¥arm I{Qphe yﬁJ?Mal r?ig’ltpg» 3-carboxylic acid ethyl
esP4d-chloro-phenyl)- 2—methy| 1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-

0 I apht hal en- 2-yl - 1- (4-su
caerﬂ%(gl b 235 ?Q%ﬁ%;)ﬂ gﬁéy}lgnﬁggboxyl ic acid ethyl
esb€4+ chloro phenyl) 2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
hl or o- phenyl ) - 4- (4- nethanesulfonyl phenyl ) - 2- met

Carbﬁi&“‘@‘(‘d -GahY RSy PsPRA;ANIdE; H- pyrrol e- 3- car boxyl i ¢
ry R R Shlor ph g 2o B dhobichykbupy 11
benZWsulfb&amBiecar boxylic acid et hyI ester;

- Aacettt RS Mor R 2 Mokl cprep s bkpyseli 58 aci o
ben%ﬂ@fpgglz%@ daer-n r;SOdlug}ns/?B 5- (4-chl or o- phenyl ) - 2- et hyl -

1- 4454 ddchiarospheimyhy2-methyl-3-propionyl-pyrrol-1-yi]-N-propionyl-
benzenesulfonamide; and
4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yl}-N-propionyl-
benzenesulfonamide-N-sodium salt.

Compound names are assigned by using AUTONOM naming software,
which is provided by MDL Information Systems GmbH (formerly known as
Beilstein Informationssysteme) of Frankfurt, Germany, and is part of the
CHEMDRAW® ULTRA v. 6.0.2 software suite. Alternatively, compound names
are assigned by using Struct=Name naming algorithm, which is part of the
CHEMDRAW® ULTRA v. 9.0.7 software suite.

Compounds of the invention may exist as stereoisomers wherein,

asymmetric or chiral centers are present. These stereoisomers are “R” or “S”
-25-
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1 Hpyrrol e-3-carboxylic acid ethyl ester;

5- (4-chl or o- phenyl ) - 4- (4- net hanesul f onyl am no- phenyl ) -
wo-208¥/dayd7a1- (4- sul fanmoyl - phenyl) -1 PCT/US2007/072228

H pyrrol e-3-carboxylic acid ethyl ester;

h |) - 4- (3- di et hy| car baroy! - ph
cenefed Sh5a OB PH o Sl s st e 2

ehed h ]
term§ R aﬁ |§rg g%; i are z:gnﬂ%}gﬁgon def Hed m;UQA%)E %ﬁ ]

Recqmmatlowtqﬂ&mﬁmllﬁ Fmdﬂlmntabsmréedwmstryl Parebpgl.

Ched 76 A5t 531300119 INYeRtioR gPOipTiRIates vAtiow: steregisomersand
mixty rbsQﬁé@éﬂmét‘ar@ QBBWEaﬂy ihém‘éi%fvﬁfﬁiﬁ 'thé’ BESYé bf this invention.

yrroeSCar OX)/IC acid hyl ester;

Ster@lmm@m @pwqﬁ@gntpnzermyduaatemmetsf andyhpctmesyﬂf) 1

onarlfir SRR RSY Ao RS Smanun g e

inveritigrymag|be Sreparad syntheticailyi feorh woyragicidiy avallable startl ing
5- 4ch|oro-pheny| - 2-met hyl - 1- (4- sul f anoyl -

materals, whigh ecosﬁaleaﬁsymetr@ Q{gihiral centersexby @regarptlamrpﬂ@cemuc

oo B8 5 PO AN b BB St

Thege: métrtddscnfcrepdjemyh Bré ebren‘ipﬂf ed by 41 pattadctirmght sfhemikturelof

enantlpﬁierﬁgél%;cjﬁ)a@ SQQIP iap L'ﬁggaa%n%gmm r%{s,ﬁlw mixture of
dlastﬁrédhé%' 15y Féo?'i@tﬁ%&t‘ %%‘t én‘b dﬁ;’& orPJ“ﬁ a?(loﬁ of

H pyrrol e-3- car box uran-
the aptically purenproduct from the auxullary as descnbed in Fumlss Hannaford

s, 30 34T, RS F TS iR PUSRA b

edm@n (msgyl K6RgrABe Isdlént?cra?trebfhméal( Es?.HJ(WEU'ZJEh ERYlahdlor (2)

yrrol e-3- car oxy ic acid

dlrth, sgna@ﬁlparqfﬂm. gnyﬂuye of ﬁptlttqllenan( amgcs th>a|rmy'lal ghren;dtq)gﬂahhlc
CO|UT§IH¥.EF3§f6$%tI phe @ﬂé’t@ﬁlﬁgﬁéﬁﬁeﬁ%ﬁs gﬁlt f grm;llm- pﬁenyl )-1

H pyrrol e-3- carboxylic acid isopropyl-nethyl -am de;

Methods of the Invention

Compounds and compositions of the invention are useful for modulating
the effects of nAChRs, particularly by allosteric modulation. In particular, the
compounds and compositions of the invention can be used for treating and
preventing disorders modulated by nAChRs. Typically, such disorders can be
ameliorated by modulating the nAChRs in a mammal, preferably by administering
a compound or composition of the invention, either alone or in combination with
another active agent, for example, as part of a therapeutic regimen.

Certain substituted pyrrole compounds, including but not limited to those
specified as compounds of the invention, demonstrate the ability to affect nAChR
activity, and particularly for allosteric modulation of NnAChRs. Such compounds
can be useful for the treatment and prevention of a number of NnAChR-mediated
diseases or conditions. Substituted pyrrole compounds contemplated to

demonstrate such activity have the formula:
-26-
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4-[5-(4-chl oro- phenyl ) -2-nmet hyl - 3- (pyrrolidine-1-carbo
nyl)-pyrrol-1-yl]- benzenesul f onam de;

wd20080(%7£hl or o- phenyl ) - 2- met hyl - 3- ( pi peri di nepdr/e81009072228
yl)-pyrrol-1-yl]- benzenesul f onam de;
5- (4-chl or o- phenyl) - 2- pet hyl - 1- (4- sul fanoyl - phenyl ) - 1
H pyrrol e- 3- car boxyl i R
aci d- (2- met hoxy- et hyl) -

H pyrrol e-3- carboxylic
- bi s-(2-nmet hoxy-eth
4-[5-(4-chl or o- phenyl) - 2- yl - S-P(Zm)r phol i ne-4-car bon
yl)-pyrrol-1-yl]- benzenes;l f onam de;

5- (4-chl or o- phenyl ) - 2- net hyl - 1- (4- sul f anoyl - phenyl ) -1

H pyrrol e-3- carboxylic ac benzyl am de;

5- (4- chl or o- phenyl ) - 2- met hyl - IRY(4- sul f anoyl - phenyl ) -1

H pyrrol e-3- carboxylic acelg

(pyridin-3-ylnmethyl)-am de}

d”- chl or o- phenyl *- et hyl -i ~-sul f anoyl - phenyO- |

H pyrrol e- Scar boxylic acid . ]
or a phaimasauticalinpersritable saltagpigs, amide, or prodrug thereof, wherein:

>-Af 58 8f 8:ABRIErLA RelBibAN) ifg of %M HIBYledAITMHhg: 1™

-pyrrole-3- carboxylic

acRHis(re/dml ' gm’l,@k;&)l’ralkenylr alyhyl; m(aizd ha:ofalkyl, (l)Re,hnitroi -)NI}T:RS",

- (- - phenyl ) - 250met Ayl - 15 (4- sul f anoyl - phenyl ) -

cHaN RS SR SR SR vi-pheny

- (B2 t e\,

55%4%0’& gﬁhﬂwg?%%ﬁéﬁ?%t 4- sul f anoyl - phenyl ) - 1H

- iyt ischyelragen; sk xgikinylaalksinyl( aryhyhaloxiyalpatiyl! ) - am de;
neteargicyels hetepa ElTUOIR oI lird or-NRERE; Propt onvl-p

N-Rtgtwdré?érﬁ-e(mypg,lypbp;mﬁqmﬂ ) - 2-net hyl - 3- propi onyl - p

| T- benzenesul f onam de- N-sodium salt;

Zﬂ%g:s( 1_ agen.daincaryl, heteresryhpicyelip heteroan -higydliol - 1- y
hetetéairgt—ﬁzggﬁﬁyg?pmﬁ?g ?rg?hmyld?é- Spgpi onyl -pyrrol -1-y
| IRNabesgh eotirksrivesis dsdegentiemtig erydrogen, alkyl, aryl, or heteroaryl;

R® and R* at each occurrence are independently hydrogen, alkyl, aryl,
heteroaryl, -C(O)OR® or -C(O)R'®,

R® is hydrogen, alkyl or arylalky!;

R' s alkyl, -N=CHN(CHjs),, or -NR"*?R"®;

R"? and R'"" are independently hydrogen, alkyl, alkylcarbonyl, aryl,
heteroaryl or heterocycle; or R'*® and R''™ taken together with the nitrogen atom
to which each is attached form a 4-, 5-, or 6-membered heterocycle;

R" is selected from the group consisting of hydrogen, alkyl, aryl, arylalkyl,
cycloalkyl, heterocycle, heteroaryl, heteroarylalkyl, -OR™ or -NR'®R"7;

R*¥ is hydrogen, alkyl or arylalkyl;

R is aryl;

R" is aryl, heteroaryl, heterocycle or -R?'-R%;

R'® and R are independently hydrogen, alkyl, alkoxy, alkoxyalkyl, aryl,

27-
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N-sodi um sal t. Conpound nanes are assigned by using
AUTONOM nam ng software, which is provided by MOL

wonbmroomtzi on Systens GrbH (fornmerly known as Becrakgiono72228
I nf or mati onssystene) of Frankfurt, Germany, and is
part of the CHEI\/DRAV\grzﬁULTRA V. 6.0.2 software suite.
arylaliyl Gyeialipd Retecearylo igteraantalkyy betesesygin heatgrogyciaglkyl,
r = wamg..al gori thm which is part of the
“yd’m{ﬁﬁ Lﬁﬁ@q\) 9.0.7 software suite. Compounds
of Rtt*and Ritatd indepeydentlystiydasgen er alkiysoner s wher ei n,
asygmetric or chirgl centers are present. These
stére’ﬁi%ﬂrﬂ! 18f08"Y"R" or "S'depending on the
cogtﬁiglgrﬁgkgn of substituents around the chiral

el enée.nt. T terns "R' and "S" used herein are
coRfiigargt ands as defined in | UPAC 1974

Re ndations for Section E Fundanent al
St%%g?ﬁ_oéﬂjﬁ’ BISECYIBT . Chem . 1676, 45: 13-30.
Thilore panicufitys f@airﬁ;@snhats %f&ﬁfdl?%, FRIERY SBIEGT lifdlidd to,

m xtures thereo at are gpecifically included wthin
compaundswherain A isipheanyl @ndi Bhis atky raseiusefud fer theonethed of the

. ot : . . . 5
e CARRRna8 b SRl ARG i A RaSY G et re
partioblaclgroemeficial.of the invention may be prepared
AT AT L TATBpr b Hrish veherein Rafs sl or—
et ) J ¢
SOR TRIET BRE{h et R 0 FrRdnderiortdcly o o pydrogen.
alkyl, Bikytoarborfjthearnyl, inetérodsyl obr heteraytieoor R'E i R3Yithkenl

. att.achnment of a nixture, of enantjoners to a
toge%rﬁvai” e TPy BB S AUE REGH IS AHAGHES AOTTir it O &
menterd dettoBRETB! MdPs patiENEAR! ddnfgdurids OF formula (1) exist

chromat ogr aphy and optignal” 11 beration of the
wheggin wclalphpnyEFé inmeetbyk R oS ObalkyluxS0:bHs, as—86sNR'HRI™

i ' d.., Snith Tat chel |, "VogePs, .
whelgln R eca R SRS Ridetost i ininb@halom gl ect s
" G = Tl .
R e e o %g‘&?fdé%’?‘?‘?e&@patﬁ S oS Sy RlefeH Ay is
optignally substilutedhwithi 1o 201s3 substitutents eelesiest foomahaigroup

congiireiRy. AR UcHASH] MR SHSITABHA 9B, Afane
nitrol, Bad i-NRaRG| whergin RisaidiRpfare indepénaientig hydrogen, alkyl,
alkylcarbonyl and alkylsulfonyl. Such compounds are useful for the method of
the invention.

Specific embodiments contemplated as part of the method of the invention
include, but are not limited to, the Examples provided in the Detailed Description
of the Invention. Such embodiments include the compounds of Examples 1-146,
excluding Examples 27, 61, and 62.

Accordingly, compounds of formula (i) or (11) are useful for preventing or
treating a disorder mediated by nicotinic acetylcholine receptors. Such
compounds can be administered to a subject having such a disorder or
susceptible to such disorders in a therapeutically effective amount. The

compounds are particularly useful for a method of treating a mammal having a
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the effects of nAChRs, particularly by allosteric
nmodul ation. In particular, the conpounds and

WO asgsmeidi ons of the invention can be used forp¢Tesidongr222s
and prevent| ng d| sorders nodul at ed by NAChRs.

condjef, Vere tpobhfEtan ticiic,  Aebighe G %q"eb?ér‘éé’gx%y s of

theraEticisenRfit, %éf‘eﬁﬁﬁ@%@%o‘arls%‘égﬂﬁ@h&ﬁéﬁ‘bgf isterin

I'nvention, eit her alone or iIn I nati o anot
thermutnellsagémtwefamoeumfpa eompsupd of farmula t(l)elr:(ikb)sima subject

. ' . S@E' LN b uted pyrrol e conpounds,
hawﬁi%rﬁj:gﬁs %%‘oﬁfqﬂ %1&{88&5 %o those speci fied as
plef ot MAGHRERALE Beeﬁ %ﬁawtbqsusy bfﬁgrﬂﬁbéﬁttr&slet iR
affect nAChR activity, and particularly for allosteric

enhafmng eagnitiveofunctich Recluginghaspente of karciag, bemoyfand ttention

(cevipnBR o hpeniBi 0B EE" Badthtly AHER. sidlgands ase sutable

for tfié’fré@in‘i‘erﬁ%%@ﬂﬁi‘%e%r@ﬂ@ |ﬁbﬁ;@ rgf fSeSRARb ea"aﬁeﬁﬁ&fpeﬂcn

activity have the fornul a: phar éeut
disorgles 4pDEY) attention definitdrypenadtivity dr[sorﬂeo(ﬂ&mlgll)mmaeﬁner s

dlseégmg@@i (,ﬁgwltl\?q ngal@gﬁfg%b ggg\tg%gf Srdgn%gﬂ&g Ia->|ck'

Diseakéydethenti@ besodialedakity LE\%%GI& taha, derﬁ%ﬁ?socnated with
- CH2NR8 RS8 OOR 9, - or -SO?

DOWﬁ)ﬁOﬁ)ﬁ@é@meaﬁRw Iaﬁgognlwte @%@ﬁmptatmw@ so}wmg\eema

LTI

neur@ rotd R Sis ct&bf hﬁ:ohMé'b@Gﬂh vu&b"(%nnélé)fk B annguc@éﬁJsco J.
i s hydrogen, halo eteroaré bi cyclic

J., Jh@eemsr Jies. B0BY66:56f=b é?b&m@'lnwvgié Flmqhama S. et al., Brain

Res; FRICH B30, HoBBelyaRaN, ARG Sodsl B DAGTNY

sevetalqb‘rogmssi‘vreetDNs diserdensl anaodm@t but AydirAled to, Alkéimer's

dise g Ao R bdse, S Ik Dottt HuntRoate O
dlseﬁQ%rd(%g%ntWé l@%@‘& l?(tfﬁfic ar%‘\&sﬁ%@?gﬂrﬁsﬁé@&wm‘ iby
resulting from traumatic brain injury. For example, the impaired function of a7
nAChRs by p-amyloid peptides linked to Alzheimer's disease has been implicated
as a key factor in development of the cognitive deficits associated with the
disease (Liu, Q.-S., Kawai, H., Berg, D. K., PNAS 2001; 98: 4734-4739). The
activation of a7 nAChRs has been shown to block this neurotoxicity (Kihara, T. et
al., J. Biol. Chem. 2001; 276: 13541-13546). As such, selective ligands that
enhance a7 activity can counter the deficits of Alzheimer's and other
neurcdegenerative diseases.

Schizophrenia is a complex disease that is characterized by abnormalities
in perception, cognition, and emotions. Significant evidence implicates the
involvement of o7 nAChRs in this disease, including a measured deficit of these
receptors in post-mortem patients (Leonard, S. Eur. J. Pharmacol. 2000; 393:
237-242). Deficits in sensory processing (gating) are one of the hallmarks of
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het eroaryl or heterocycle; or Rlla and Rllb taken
together with the nitrogen atomto which each is

weto@oloeeraf orm a 4-, 5-, or 6-nenbered het er ocyciras20dtd72228
is selected fromthe group consisting of hydrogen,

e o sy i i v
at thé‘&g}rr%gﬁh gg@rf' g{%‘%ﬁ%{)%hor ' BgNS1e88; A2 a8b%00:

Stevaﬂg KIe. etralemvdmhafniadéwggmngsahw 326ldamy Thus, o7
alkoxyalkyl aryl ,aryl al kyl, Kcloalkyl heteroaryl

ligands dennnnsjiaie p9tentlnbtreth@d5ﬁﬂt@en sehizopfyeniaal ky! |

PSS pERBEL A e e B 55 vessos,

impotaine i‘robénéflmd?%&slemlalfmh@tldn}sl SUdERiZas woumidyhealingd vaBeulaszation
het eroaryl or heterocycl.e. particul arly

of skin,ggabisnasd enhepeement ?ﬁ ¢'5CU|¢tlﬂ!1 L@I NAMPIg 'Waﬁqdfﬁ'fféﬁ?tlon
arouhd g GREERY MR On SeletiROHACHR BBnisEs ke flcbtihe fae
beerf shown to tirmhlatdangiogenesis (pleesghen,2.detr., iNatue kedicine
2001? z %ﬁ?ﬁ | ymbenveéd Cﬁég%ﬁ%i%ggé bbgg@gﬁ’ va H:q%ulgsglvgfactivation
Ofth§e= ect eg fro gﬁﬁ%ﬁlc%e%éaf'g& iEy] car%nﬂﬁf, aresqé,)y

Ther’eﬁdrer PACHR ligandsahat awysdlectiverfoRiHea 2 8dbiybEofferimiproved
glether with the nitrogen _atomto which each is
POteﬁFQ dehstimelsiing angiogenesisyyitly anigparyadisidetatiest peafile.

NbA ﬁoﬁﬁrai'oﬁ%f 7 HA?ﬁﬁggﬁ) 'ﬁ%jﬁgﬂél %&d@h&ul&%&@fﬁﬁé@c

transrﬁi@s%NHlﬂat I@évéi&é’maém@d wmtm paiilrétievdng e‘ﬁ’él;ts dfakiedtinic

together with the nitrogen atomto which each

Comawm(&prfi@quﬁaawqw% M. and EhapgBexeli- Fﬁel?lé!A&%Q% 98r2803-
2607 el pMCSEE oot SoBPheBBHab T Rte i B o
treateiarit Io$baﬁgstefesaiﬂ@udmglalcute:pélhoﬁdétrsmblc@l(Maln as well as

al kyl sul fonyl, cyano, hal o, hal oal kyl,
chronic pain states including inflammatory pain and neuropathic pain. Moreover,
a7 nAChRs are expressed on the surface of primary macrophages that are
involved in the inflammation response, and that activation of the a7 receptor
inhibits release of TNF and other cytokines that trigger the inflammation response
(Wang, H. et al Nature 2003; 421: 384-388). TNF-a plays a pathological role in
diverse inflammatory diseases including arthritis and psoriasis and
endometriosis. Therefore, selective a7 ligands demonstrate potential for treating
conditions involving inflammation and pain.

The mammalian sperm acrosome reaction is an exocytosis process
important in fertilization of the ovum by sperm. Activation of an a7 nAChR on the
sperm cell has been shown to be essential for the acrosome reaction (Son, J.-H.
and Meizel, S. Biol. Reproduct. 2003; 68: 1348-1353). Consequently, selective a7
agents demonstrate utility for treating fertility disorders.

Compounds of the invention are particularly useful for treating and
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nitro, and -NR ARB, wherein RA and RB are
i ndependent |y hydrogen, al kyl, alkyl carbonyl and

welhbkoglosrsl7i onyl . Such conmpounds are useful for pPO€US2007/072228
nmet hod of the invention. Specific enbodi nents
ont enpl ated as part, of _the nethqod of the invention

preveRiing,aGongllion ardisesder pffeeting sogniton neuiARePgRNasAlio cane

Det ai | ed Description of the Invention. Such
schli Hégﬁﬁents i ncl ude the conpounds of Exanples 1-146,
ex@bgmitlvg irfRainpent agsycided wnﬁnstZopMenta mﬁtm‘ghm;ts the ability

of piEbie i hglion nBEAI e vimBlost pekedédiatElitpagpd by commonly

avauabreocreéthverﬂ@ ol bﬁmlmen Qrefa%éﬁi WItR an%tgbncﬁpaﬁWBoﬁ@n
dmi ni st er ed bect havi ng such a disorder or

(Rovgaxchet all.eJ. tl\d;e%&lnerm 20044k 471 - 1)he$taqiemgmtave geﬂcnt has

e A B 3O TR sty Bever v

decreasedlatiivity ather recepebi 2(Feedmbn i 9okt Al caeppsyérﬁaw R062;
receptor activity 1s of therapeutlc benefit, wherein

51: 349=30%) hDs, QCHmtormOf s heecapjorsdtamprovige m@efal treatment for

enhe%r%?rﬁﬂja&ggurtclh tHrV |pp)|n Issﬁugogﬁr&nﬁ%a of a ongrpube|ng treated with
atypﬁ:ﬁﬁﬁﬁﬁﬁéy@h&hé@ Aéét?rﬁlrfglyﬁ'tﬁé'b@lﬁfbmﬁiﬁn SR HACGHR ligand and

have been shown ay a significant role
an atwmzﬁh @ntipsyochgtic twoudd foﬁectmmmved nbénagientic adifityc tSpeific

o8Bt B B SRS oL e Bt
clozépihé al*i’é;férfd@het BFéntzéﬁﬁ\b”EU fetaliné Cfpidsidches 'zgfgs%i r d.‘°1loper|done

i ncluding, for exanple, attention deficit
and thepike. attention deficit hyperactivity disorder

(BBt AL RTS8 SRR sl fAE R, is e P

audutary gaﬁﬁg defioieri indivation ottidPalnbd Thfbﬁﬂdtl&@ér&%ssﬁ@dand
ntia associated with Down's syndrone, as wel

d'm'e@aﬁd abjity te:fhilter iunimposanhoeeenstitive §§ns<zwnfc@maaom :On the

bas1§gf‘bf|ﬁ|8§ ot%é{\ﬁégﬂ)hg'l}ﬁ%gl?lo g[%ﬁ@%g‘gé’%eng Q@WB#BWES it has

beem suggested lthatdhé Jngmpteweldﬂceﬁaf shmskifg! n(?Sp@uenis with,
N 3001 565- 572 In viy
SCh'%@hfﬁBﬁ 0 /s) may agprm Oérssl ﬂn¢Q§at'q'99Ehawgcolgggabatyples

navd BB B ALY BRI OPACIFY o JFACHAS, Bk on
of P§® gatihg deficits inshumans by o7 selective Ilgands agonists and positive
allosteric modulators - could lead to discontinuation of continous smoking.
Therefore, nAChR ligands that are selective for the a7 subtype be a therapy for
smoking cessation, with an improved side effect profile compared to nicotine.
Actual dosage levels of active ingredients in the pharmaceutical

compositions of this invention can be varied so as to obtain an amount of the
active compound(s) that is effective to achieve the desired therapeutic response
for a particular patient, compositions and mode of administration. The selected
dosage level will depend upon the activity of the particular compound, the route

of administration, the severity of the condition being treated and the condition and
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di sease, Parkinson's disease, anyotrophic |ateral
sclerosis, Huntington's disease, denentia with Lewy

wOQoised297as wel | as di m ni shed CNS function repgiriisn®7/072228
fromtraumatl c brain injury. For exanple, the inpai red

unction of a7 nAChRs by b-anyloid peptides |inked t
Prlormeﬂ@?h@ﬁtogy &f Q@aa@t"mt@eﬁ&ﬁeam i dawevera 4 i witdin the skill of

the drttd Sart ds‘é%vcﬁlt H'&)o%dtéﬁ?\feﬁ% Tﬁv%r‘@aﬂ‘?%%%& tq_flc’:hleve

assocl at e I sease
the desingd tDer&peutu@Nﬁﬁthﬁ@d to geRiually derdas8O}the dbsage until the
ati.on of ai NAChRs has been shown to block this
des'f?é{ﬁ% S35 BFRIeVedi hara, T. et al., J. Biol. Chem 2001:

27TWhehirselt ihiRé BbovaSr otivdh tréft é PtHdragautt: aﬁlp &fective

enhance a7 activity can counter € deficits
amopnt-ekoneof thegampourds Qfetheon\egémman be edipleyexti pure form

T T E LT ——

prod@@gl fari. OAltemativaVDﬂ'leOétﬁnp&nﬂi‘béh 9@%@%@%@%3 a
inplicates the involvenent of a7 ChRs in th

phammacestieal Garapegition cantainiag ﬂwcmppund qﬁintem&m combination

with GRS RO R e REAN g0l Brdersd i ansrc oy,
“therapeaticallyneffddfiatiamyourtt of theecarhpbined bRtHeMUERtion means a
ofsghl zogpptenl a. These deficits can be normalized by

suffigiepba e Rmponnd tpp%%ttcasqtdem@t@wqugnabl@Amr@fUnsk
I
et gogaslo flany FEHGAPROAERYT, R Fifsii, EARDRE ot e

total3ixily 3@age of the pompoungaladd abenpositiores of thetievéntitn will be
L e e A
The 'sﬁé@ﬂ: %rabéuﬂ@a’l@féf@cﬂbe W8kt el ffér‘s‘{iﬂ] baR 2 a ‘b%'ﬂegﬁmll

wound heal I n vascul ari zation o
depefithuper Mlegf okfiactars indluding the discaden keing mcera!m; add the

oA Do D P CEE Bt s S
compbsitivh @htpleyed; a6 ge) bodir%’igmegené?al Rbalf, sex“?r{dl&i%t of the

Medi ci ne 2001 7: 833-839) nproved angi ogenesi s
Pat'%ewestﬂﬁ%" agminigtsatien, er@utev@ftadmlnmtratm and raenst excretlon of

the 4R ifipand Sinofiyed; the-Hlftio 356 reBtiignt thius psein

combimatioh @rmmmé]ﬁalmutwtﬁeespemm cogonnd Jbl@y%d Ca'r}df Inket
si de effec

facts eIk G1OWT oA BEAAI B oF AERRBIA. f iSteloyithalthe sid of
the &FPE/SBHEISHIsBNE 'cBhvipound at levels lower than required to achieve
the desired therapeutic effect and to gradually increase the dosage until the
desired effect is achieved.

The total daily dose of the compounds of this invention administered to a
human or lower animal range from about 0.001 mg/kg body weight to about 1
g/kg body weight. More preferable doses can be in the range of from about
0.001 mg/kg body weight to about 100 mg/kg body weight. If desired, the
effective daily dose can be divided into multiple doses for purposes of
administration. Consequently, single dose compositions may contain such

amounts or submultiples thereof to make up the daily dose.
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transm ssion that have been associated with the
pain-relieving effects of nicotinic conpounds

wa@ Smsdewes Er ausquin, M and Changeux, J.-P. PNAS/2007/072228
98: 2803- 2807). The ct7 nAChR | igands denonstrate
therapeutic potential for the treatnent of pain
states, including acute pain, post-surgical pain, as

MethdBlk foPPreparind Copbiinds 8 i InDehtish N9 i nfl ammat ory
pal n and neuropathrc parn. reover, a7 nAChRs are

exXyitregen profecting gmuﬁ'a‘aw be used rﬁwgrommmgesgmbas

oo Tn Y Bt AEoLIBL ST W5 R o pogen

protegtielg @i’dﬁlﬁ;ﬁs ciré desontsed MPGrdericiasd Wits (ProteativeGrélips In
et al Nature 2003; 421 : 384-388).

Orgampgxn Savs\/\él%aaari%%g&ch‘? 99)oIF@riexamplerstitable nitrogen
protecihl HEEAL b len B3P & hAXInifbd b, Mt Bl ZaRMhv (Bog), ,

ITlasi’'s an rosis ore

benzyloygcarbodgh(@b=); berezyb (Be) acetyl, famd triflaetoavetyl oMibriei on S
The mammal i an sper

partityle s he BachroRAMO.STaHD ok %E%mgvsqi @aég%atm%wtarﬁn acid

suchids tfnﬂﬁbiddcéﬁ& el ﬁf h)‘d?Scl%H@‘aE d Bﬁtdr%cﬂﬁg
an <x7 nAChR on e sperm cel een
groups sy beirerhoved hy catalytxbhysdroganammn Tlseracetyl aHd and

tifludfBaEEN) pidtedlind arolRRir0AY 6 rafiaNEd by BHOKdEIRD | 1 i 1y

f OThé friRtddidésdribeldi Belowican! it us@%WQH&S’@ eRantidifers.

invention are particularly useful for treating
Whegg, Her eteeaachgmistre issshawnoin the Schamesrit §fln©ad|edgfor illustrative
neur odegener ati on, and schi zophreni a.
purp %%P%&ve i mpai rment associ ated with schi zophreni a
often limts the ability of patients to function

normal |y, a synptom not_adequately treated by commonly
avai | abl e treatnents, MI e, treatnent with an

2 15 Sapgnaesy b\ EnyéFEah St SheBtstond n Bsfhertn
with ttmeimllbwrﬂgesyrttbemtyscﬁhﬂmes and cmﬁetlhbds mrﬂﬁi glnstrate a éneans by
t t r t Crease
which e GPAPBLRAS H3h HE ARt Fr L edman. 0. |- ot a .
B'f%br@%éﬁbhé‘wﬁcr?ﬂg@e béeﬂ s§69n 91577 at r ergﬂ%ns%ﬁghéf @&Réﬁwes

receptors can prOV| use
and therexampigs ¢haffolow @ré:unthy! acetate EtOA) pNN-dimethytformamide

oM R RSB B RS TP A nER o BRI pvso)
dichldfsmethane (DCM), HPLC for high pressure liquid chromatography;
tetrahydrofuran (THF), acetonitrile (MeCN), methanol (MeOH), isopropyl alcohol
(IPA), triethylamine (TEA or NEt;), diisopropylethylamine (DIEA), p-
toluenesulfonic acid (pTSA), 4-dimethylaminopyridine (DMAP), potassium
carbonate (PC), trifluoroacetic acid (TFA), tris(dibenzylidineacetone)palladium (0)
(Pdz(dba)s), 1-hydroxybenzotriazole (HOBT), 2,2'-bis(diphenylphosphino)-1,1'-
binaphthalene (BINAP), thin-layer chromatography (TLC), high pressure liquid
chromatography (HPLC), ethyl ether (Et,0), equivalents (eq), fetal bovine serum
(FBS), 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES), polystyrene-

supported N,N*-dicyclohexylcarbodiimide (PS-DCC), and rt for “room
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an atypical antipsychotic would offer inproved
therapeutic utility. Specific exanples of suitable
weabtyimad74ant i psychoti cs include, but are not PPCmusea7/072228

to, clozapine, risperidone, olanzapine, quietapine,

zi prasj done, zotepine, iloperidone, and the |ike. One
temperature ofambieablemperabipauitablyy aﬂﬁ"’@c?ﬁ‘?@p‘ﬁr eni c

p

i€ Gompeuieé BRUTE MvdHfion Sl tReBEratf st irlind phe
synthhtm Scleimes abdlcrthpque‘ntélseleswhedrpmm g:Uups can be

itive sen i nformation
SUbSBFFW% asidesgube éﬁ' Hh@‘etweﬂfé@lé 'B\é?fit&f\ %S mogld be known to
y e he
O B E SEP e iive frobadu B8 Ul SHOMEF Ty Byt 3R ndt
limitextto, Sobemesi &7(>80% nmay a form of sel f-nedication.
Phar macol ogi cal studi es have shown that nicotine's
mechani sm of action is via a7 nAChRs. Restoration of
P50 gating deficits in kRd¢pRBe Py a7 sel ective |igands
- agonists and positive allosteric nodulators - could
| ead to discontinuation of continous snoking.
Therefore, nAChR ligands that are sel eCtIVI§3 for the
cc7 subtype be a thq:(dapy for smoking cessation, wth
an i nproved Hide fect r&d t coti ne.
Actual dd¥ade level v:a\ i ngm@% t he

phar naceut|1c@I confo |t| s]Qf Sthis i nveption can be
varied so as to obtanan%a?q‘n_g/ the active
conpound(s) that is effecti achi t he desired
t herapeutic response for a partu:ula{g5 Nefat |
conposi tions and node of admi nistrath on 5The sel ect ed
dosage |level will depend upon thetactivity of the
particul ar conpound, the rout of administration, the
severity of the condition Wi tTBAted and t he

condi ti on andprior medical history of the patient

being treated. However, it iS WRhin the skill of the
art to start doses of the conpound at |evels | ower

than required to achi eve the deS| red therapeutl c
efCempoundstoéfqzmada@l M@heremrkaal%e R R’ dasd it aretasldetsimabed

in fofpitzy (3 orelisan &S oBfained 55 oulined) i Sedenia 1 GeorRRpuAs of

formma v%dcﬁonﬁﬁtﬁ;ﬁdymaﬁﬁﬁlaoi wmelmﬂemz? ahd ‘R@rbrﬁ%s det"ned in
ed in pure formor, 'where such forms exist, In

forrrqulmﬂ)rwcfe teated fogetfhardp the peeseace of sompoungrefdermula 3, (3-
ethygga?m%{@&ggﬁ%{@%ﬁé{h%hm%o“um br}gm‘fé)ésr,) gnHer&ﬂylamlne ina
solvent such as, but not limited to ethanol will provide compounds of formula 4.
Compounds of formula 4 when treated with an amine of formula 5, wherein A and
R' are as defined in formula (1), and a catalytic amount of para-toluenesulfonic
acid under heated conditions in a solvent such as, but not limited to toluene, will
provide compounds of formula 6 which are representative of compounds of the
present invention.

Scheme 2
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phar maceuti cal conposition containing the conpound of
interest in conbination with one or nore

webasioeoeuti cal |y acceptabl e carriers. The phresEus2007/072228
"therapeutically effective amount™ of the conpound of
the inventi qn neans a suffi %pnt amount of the
conpogpd t ®\{reat disorders™at_a Réasmabl e R

benefityris Qtl 0 appl iC 3 anygnmedi cal
t r egd4Entt, E ‘onever a\ the
t ot al @lly ugage of the

ounds and coﬁf‘bo N s of
t he |;1vent| on=wi | | be decidged by the attenﬁ Q
physician within the scope of sound medical ju®Rjnent.
The specific therapeutically effective dose |evel for

andn pRéinative Methdl iof Bbtathing &mmdso@rrfoﬁnu&rmﬁ%we@,&nbed
factors including the disorder being treated and

in Scheme 2t ;P%np@mrmjofsf@rruuta 8.awhen treatest with@ msuqh:as but

ot LG Eopbite SREE LorpolABTol O £ IR e
conditionspats mitzenttdmhtasm)uohoaﬁ#mw(ﬂ ¢ Pautanoneé, OTHE oPfacetonitrile
admi.ni stration, rate of excretion of the specific

wil OB GRS L TUIE S CamPOHNG of FRrTute & e reated

with 96 PH&@ of tdinf 48! Uﬁﬁﬁ dé}éd %ghﬁﬁ@ﬂ@?ﬁ gl so‘N/érﬂ sUBR as, but
I c conpound~enpl oye

not lmtadﬂorgimal acaticeacie ailt ptovide sompounds afrfdrmula #0ivehich are

th f th t t t t d f th
reprSanialie PLEOTRIHIS Gne Presant NamoRe et B e i Blkyh &,

cyc|d:g¢1§y|r|@é{ef3§§;|w(jgj3.effect and to gradually increase
dosage until the desired effect is achieved. The

total dai |y dose of the conmpounds of this invention
adm nistered to a human or | ower aninmal range from
about 0.001 ng/ kg body ggbggte%o about 1 g/ kg body
wei ght. More preferable an be in the range of
fromgabout 0. 001 ny/ kgibody wei ght to about 100 gw/ kg
body weight. If degiredx=phe effective dailygdose

be i ded bnto mul Opa{’e doses for purppses of
7 atiog, Rt ¥, RSB —cﬁb i .Bns
Fﬁay'}'con't&al n such am)thts or subnu(tfﬂ ?ezpl es thereoN to

dBkéd.yp the dail y_dosoe, t hods fi@a Prepari ngiXoApgunds
of the Invention Nitrogen protecting groups can b
used for protecting am ne groups present in the

descri bed conEUunds Such net hods, and sone suitable
ni ¢PEpennds of irmula 19y whish can ke gbtained through the mathods

outliftf! in"4Liferh B2 Wi 1¥&at&h WifiTiobthe (1.) in a solvent such as, but not
limited to DMF will provide compounds of formula 11. Compounds of formula 11
when treated with a boronic acid or ester of formula 12a, wherein R® is aryl,
heteroaryl or bicyclic heteroaryl,R; is hydrogen or alkyl, and a palladium catalyst
such as, but not limited to palladium acetate suspended in a solvent such as, but
not limited to ethanol along with an aqueous solution of a base such as, but not
limited to 1 M aqueous Cs,CO; under heated or microwave heated conditions will

provide compounds of formula 13 which are representative of compounds of the
present invention.
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Organic Synthesis, Wley and Sons, 1999). For exanpl e,
sui tabl e nitrogen protecting groups include, but are
woabosloomizied to, tert-butoxycarbonyl (Boc), PCT/US2007/072228
benzyl oxycar bonyl (Cbz), benzyl (Bn) acetyl, and
trifluoroacetyl. Mre particularly, the Boc protecting
group may be renoved by IGheMefnt with an acid such as
trifluyproacetic acid op hydrochloric acid. The Cbz and
Bn prdfecting groups be renoved by gatal ytig i
hy grqge®®' on. The tyO Neid trifl acetyl
'# t i2Ng grou y\ Ezren@vedr\b a\ Qfoxiq_.g {on R2
heNnmet hods—de@scri bé¥l bel ow—car entafy use of VvarNous
géhantipmers. Whemgtkl1stereochen1g§Mths shoquimuﬁhe
Schenes, it is intend for illustrative purposes
only. SCHEMES The conpounds of the %q¥ﬁagk an be
better understood in connection wth the @§£$ i ng
synthetic schenmes and net hods whichyillus te a neans
by which the conpounds can be prepared., Abbrevi ations
whi ch have been used in the descriptigns of the
schemes and the exanples that fol| Yare; Ethyl
acetate (EtOAc), N, N-dimethyl f orffaninde RDVF)
N. N- di et hyl acet ani de (DWVA), hexagigihex),
di net hyl sul f oxi de (DVBO), dichlor t Rane (DCVM, HPLC
for high pressure liquid chromatography;
tetrahydrofuran (THF) acetonitrile (MeCN), nethanol

E\I II\E/‘té\@rd)JtI:jnedap Wnra?go?mbp(:hd’d\g ngmLﬁ mlﬁl wmdnarfév b8 or
I.I'S ro e am ne ol uenesu oni c, .
°bt%ﬂﬁg?ﬁ?@ﬂﬂ%4ﬁ%%ﬁ% re QM @ﬁ%‘r'mﬁ ?r(ebw)z. whereiadR s
Rhopek® i POR M td L TEM
C‘? ris(di ben‘éyﬁ%i r@g:ﬁé'fagﬁe dl*gﬂﬁﬁﬁgﬁﬁ@éﬁﬁ%@f?y?h as
sodigrhiyytiroxigdee petaissiua biydroxideBdn lithium hydroxide in solvents such as

aquéoyfs alBb RO THHRES 1R Pl Blcvine. e Sarispnding s of
compbaRas bEfdriniile 95C U&ﬁﬁé@ﬁ%rrﬁﬁ@‘@,’wﬁém%a{(@éégh iodine in

equi valTents (eq), fetal bovine serum

Et 20) . :
solvantssLiehasoR ageordingdpmenditions dnoamstouonieskitedin the art will

providertopmbouRds Pt T8 BRRNFained gs g midyge plongyyith

compoands effermalall B CumBelndy f foRfaRr 78, Wisick WhaypBe ¥eparated
rangi ng 20-30 0C. The conpounds of This i nvention can

fromyeompeyndsef fapmylaill  ¢hrough igbromatographic methods or other
methods known to those skilled in the art, when treated with compounds of

formula 12b, wherein R? is aryl, heteroaryl or bicyclic heteroaryl,R, is hydrogen or
alkyl, and a palladium catalyst such as but not limited to palladium acetate
suspended in a solvent such as, but not limited to ethanol along with an aqueous
solution of a base such as, but not limited to 1 M aqueous Cs,COj3 under heated
or microwave heated conditions will provide compounds of formula 18 which are
representative of compounds of the present invention.

Scheme 5
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synthetic Schenmes and/or Experinental s descri bed.
Certain groups can be substituted as described within

wohesaespg of this invention as woul d be knownpteusn®7/o072228
skilled in the art. Representative procedures are

shown in, but are ngt limted to, mes 1-7. Scherre

1 Corrpounds of for Ia 6, wherein A and
R4 are as descrl OHforrruI a ( &I’*FEZ can be

obt ai ned as jn Schene npormds of fornula
1 and conpou f rnﬁ-l—a—e %e ﬁ MTRR4, R2 and R3

are as deflnedslm f ormula (1), eAheated together in

t he presence of co ound of fornula

et hyl - 5- (2- hydroxyet hyl ) - 4- nethylthlazol|un1bron1de),

and trleth am ne in a solvent such as, but not
ist3ehenne & compoundsiof tomrmm fBswbichfarerabitained as

oty SESHUAE p bR SIS (R Ve

R &nd RIT ard 43 deseriber! foricampdundard? ievma (1), according to,
coné)'ar a-tol uenesul fonic acid under heated conditions in a

HiPR&pown &gy carverh garbexylic agids 4@ amides pe &mewnsol ane skilled in

T I N e ——

comﬁ?h?dseofzme pwletsenhatéemébmghgnﬁ:‘qg cém)m‘?;anaéo R'é rsog?j‘ﬁaé’ N-.
r |1 S escCri pe I n chene ounds O
Exaimpjes pLe %%'téaﬁémqeﬂetet@mvmwnapm %fdeﬂna@nﬁlmo not
comeHh&@Sf fo‘Pmﬁ?e MANTRIE AR OnPBLIRICETB ﬁ'\\‘/l[]% 4 with

ornmul a 7 undeT heated condftions In a so ent'—suc
reamts such amtbutmtntimmteddoz -(Qudiavethgamihbpropyh<®Bt oni tril e

ethylarhoiniise WiEserioni 06 §tiid0hes IeRoa Mg BCC)

Bls(ﬂz”dﬁ@f3 Bﬁé‘i(ﬂﬂl@l’}bﬁb&bﬁiﬂﬁ: ¢Hlodde @@F@I) %Hﬁrb Eb%nzBfHazBP‘l -yl-

limted togac:la acetic acid provi ecorrpouns
N,N . N'detramethyduraniurm tetraflucspberate (EB TV aloingowitip auxitiaryof

L L in I aryl
reagtée{i}gs[g (ﬁiggﬁ Iﬂ gggzzo%ab%fﬂ?f?ﬁléé?ma@&donpounds of
hydrbaymdz@trl@zolé\hzdi‘até HOBT)dksaivents slePa8buthifot 'lrﬁmé@%

.. outlined in Sc , vvhentreated with iodine ()
dichloremethane ang ihHks Adgitiopally, a mixture of compounds of formula 15
and compounds of formula (R'®R'")NH may be treated with PS-DCC (polymer
supported DCC) and HOBT in solvents such as DMA under heated microwave

conditions to provide compounds of formula 19.

Scheme 6
0O 0 o)
O~
OH N R'ZMgBr R
R4 / \ 2 4 / \ \ 21 4 / \
|

As outlined in Scheme 6, compounds of formula 15 may also be treated
using conditions demonstrated in Scheme 5 in the presence of N,O-
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limted to DMF wll provide conpounds of fornula IJ..
Conpounds of fornula H when treated with a boronic

waaeddooro7est er of forrmula 12a, wherein R5 is apgi/ws2007/072228
heteroaryl or bicyclic heteroaryl R a is hydrogen or

dimefhyiickaRiaming Rereidetenaow eé@ﬁ%\aﬁes- ” Bregratimly
compolfitisast: fon*ih'w'ﬁula“i"fimI }/rﬂlécggetc%n%ﬂé’@%t uo&g'régpfcfhdﬁibegcig

aqueous sol ution o ase such as, but nof
chlorideNacagudiogdo (ceﬂdltlanammewri’teaurmjslohlednmhhevm't/er byaleatment
nds of for

with §RA% e I LIPS Wi A SHRNEC Sriouns e sellowed by
treatm@neith o O’dﬂq@hguh@'@tﬁ/%rﬂiab rﬁ%r@éﬁlbhd@ dnd 'iné:tﬁ?%'ﬁ‘ﬁné in

conpounds of for be obtai ned
THF &em\@ﬁmgomaoun@s pf tarewla 200 Jth|e| inreh amidergroup of 2,

comBlFEE'9 705 25 bl By B e R 21w

provinedmmgiaimdsmftfeﬂﬁulameﬁrcﬁMréeeFf slehtétlvefbffddﬂﬁl_ﬁﬁbﬂdﬂi% dfthe

sol.vents such as,,aqueous al cohol or aqueous THF
preseptigyetionjuhers; 'ngéwl Yk gyeloaiyl, @m&my of

formul a 15. Conpounds of fornula 15, when treated with
iodine in solvents such as DMF according to conditions
known to one skilled i nSthemerd w || provi de conpounds
of fornula .16 often obtalnedaas a mxture along with
conpouRds off"fornul a 17.R3Confounds of foR&ul gRhhi ch
may be parat ed from conpoynds of fornul _ through

chr ongtoygapic net hodwr* r met hodgs =10

those skilled in the art, en treated w t hyconpounds
of formy . 12b, wherein ys aryl, heter | or

bi cycl i aghek er eary—m-a i drogen—e+ al and a
pal | adi um cat al yst such asfbut not limted Yo

pal | adi @Rf2@et at e suspen@e§=Dn a sol vent Gashoas, but

not Iimthd,to ethanol al HN %h an aqugguﬁ Sekywt i on

of a base_such as, but not [ffmfed to @/I@qméous

Cs2C8 ungler heated or mi ¢ (mvave heat ed copdig i ons

wi |l provide conpounds of = orrmula 18 whic re
representative of conpounds of the present invention.
Schenme 5As outlined in Schene 5, conpounds of fornula
15As mmtempiateddmittﬂh thkel seepaaf thisrindentiorsodtemnpoundsabicformula

() mta)r/ %?(lts?gsvgrég ru%rsn as %uﬂlfnezj% rg”(lzlh%n'geR}.G @oﬁg&nw of f%irrrrllula 23
are representative of compounds of the present invention, when A is phenyl, R' is
SO.R', R" is NR''®R'™®, and R"'"® and R'" are hydrogen. Compounds of
formula 23 when treated with an alkylcarbonyl anhydride such as, but not limited
to ethyl or propylcarboxyanhydride, in the presence of a base such as but not
limited to triethylamine in a solvent such as but not limited to THF will provide
compounds of formula 24 which are considered prodrugs of the parent
compounds under the scope of compounds of formula (I). Furthermore,
compounds of formula 24 when treated with a mineral base such as sodium
hydroxide will provide compounds of formula 25 which are considered salts of
compounds of formula (1).

In addition, nitrogen protecting groups can be used for protecting amine
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R16 and R17 are as described for conpounds of formula
(I'), according to conditions known to convert

woaodsmeyl7ic aci ds to ami des as known to one skptrms260mo72228
the art, will provide conpounds of formula 19 which

oro B U A St o s
and é;é?ﬁ%hﬁﬁbl%fmﬁ@géﬁ sgrcsteén §§énb%‘?!m((§ eXnd Wuts

formula 15 int npou ornuija 19 1 ncl
(Protective Grgups pOrgahic ayntrmstm IVunlaysam:I Sonse agam sFenmtample

ooy e e P A P >
butoﬂyo’érﬁd)rﬁwQBQbﬁbth?bb%brbﬁhﬂf(CbEF@enlzyI ﬁBn) acetyl and dy.

Bi s(2- 0ox0- 3- 0xazo hinic chloride (BOP
triflugragetyl.n Mese particubarys ilw on potecting greup mest by remeved by

veat i T 4 3505 s 0 ) AL S e

and By cbrobexctm@ greupsamaly e neticee] Iﬁy'wﬁlytllcmmbg@iﬁtbnsawdmcetyl
ot limted to dichloronethane and THF
and E&@HP{ Q?Hamr‘;fef:ﬂn%mnsemav begiemamedby vatiety @i candiions d
{
ncBRRPANTSS kU RSB EHB ByH blbronce

in acmeohsmrgBMc onamohbbasewentscmrmmmresdhdraafons to
und of for

ide c o #J% Schepe 0| ut &a
PR, omBORRGS 3R il aSiRte ot i, Mayds Belated and
punffeae@y m@twmemﬁgwwte @ﬁo@&i@ﬂ@d et Bf tégdagfr?(;s;ﬁghes.s

presence of Qdi et hyl hydr oxyl am ne
Exam@hepai is@pventigna mﬂthocz@fomcolehm@and ¢lwyifying cpopaindsican

inclugiB! 8 Shet e &0 oo Rng br Sotld Finarta sushyag silia

gel, alnnma Lar giliva @drivatiedd iwith AIRyl8lldnegrdupst b?ﬁ‘é&%iallmahbn at
oxal yl chloride in THF al ong with a catalytic anmount

high er Imﬁemgeqa@w@@ anpaptiorahprefieatment with actlvated carbon, thin-

B L Ay g

vacuitn, a'HdetrWatiomkasadesimb@ddopmsianwmd'wwel 9 Tektbookl o I2IO
Pracﬁhgl&plt@r@% g%g/"%tlr?@? 2116 gs%ﬁ%? gﬁ?@;g ﬁgkﬁaf%%d nglth
and Tafthe# @tLoY\glr@ér] SE@W@@S‘T &fhg?éﬁﬁ%&éf@hﬂ%d“!ﬁ“ﬂiﬁ@and

ere eroaryl
Schene 7

Compositions of the Invention

The invention also provides pharmaceutical compositions comprising a
therapeutically effective amount of a compound of formula (1) in combination with
a pharmaceutically acceptable carrier. The compositions comprise compounds
of the invention formulated together with one or more non-toxic pharmaceutically
acceptable carriers. The pharmaceutical compositions can be formulated for oral
administration in solid or liquid form, for parenteral injection or for rectal
administration.

The term “pharmaceutically acceptable carrier,” as used herein, means a

non-toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or
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As contenplated wthin the scope of this invention,
conpounds of fornula (I) nay exist as prodrugs, as

woOUbdsjonpds i n Scheme 7. Conpounds of formula 23pet@s2007/072228
representative of conpounds of the present invention,

A is. phenyl SO2?R10 , R10 is NR11aRl1b, and
formmafﬁmawﬂm Bf apk tlf%r %@6\@ exampies of nalerials which cap serve

| C
o R LSARShabs e SO 0l an
sucrose; qiaemes@elcbfasacdramambcamcmotbtﬁ stanth; lceitulosd and its

o B B i g G s
acetaf} PollRicred Bag Qéé‘ﬂﬁ ﬁfaltt péla@iﬁr &i¢; coRBEYBUHE? anB%RippbSitory

scope of conpoun s of mul'a' (1). Furthernore
waxesrailsaueh aﬁpeanuhsnllacczworm@d ail, Qaffbmvemqﬂh sasamaemlabllve oil,

comiiF Yo SN e Salee QISR BR e
oleatd ah@ethyl faurhie; agar; aﬂﬂdnhgragewté é@@ﬁﬁs PR&grRssiirithydroxide
andgrou ps can be used for rotectlng am negroups_ during

enigym Rydypxidss alginip @Gish yegens ﬁ@w@atew.)sqiammajme
Ringes RollRich? Sty RONEE o BtidstRafe BUiEORARIAHD GBI s other

non-@;xrcl pen'lplatlﬁlegabnwrﬁ; rsubk sisssoditihdgughsuiBneandi¥aghesium

ui.t abl e nitrogen protecting groups
steafdle) SBON 55 PG BUSTon 4ISHeInG BOPEFS, SaRTRG QP BBy

sweét%?ﬁﬁg, fIA06ANG any ‘iﬁz‘iﬂ%iﬁ% ggﬁt@ gun%%?%é(ﬂlvésh%céaﬁﬁ&@fénts can

trifluoracetyl
also;heopr@@enhlg the coppositidrne aceondirgitdothet jtldgmmhbf on¢ iskitled in the

h.as trifluoroacetic acid or hydrochloric
artoigc?%uﬁ#ﬁ@smz and Bn protecting groups nay be renoved

by TE& phkyhaceliticdl @Gﬁib@‘slti@ﬂs%‘ﬁ%lé‘irﬂiéﬂtloﬂ%n be agnbnlstered to

trifluoracetyl protecting groups may be renove
humagsiandyother mammalsaerelly.rectally npprenteraliy uoifraeuetermﬂy.

a8 BRAPRSHAT YA AL SR ).

buca"yaireas‘ an Ehﬂ or PrIsalsstay AMTthel t@frﬂf"ﬁﬁﬁbrﬂél%ﬂy@fastdgéd herein,
i nventi on be isolated and purified by nethods

refersdoImpsiem Al amimisteation inglading intrauenaus, tragnusoiar,
AR R SR el i eh g g
noPharmacedicabcomipositiahs forapdrgnienalsinjection wopsrise such

as_si or silica derivatized with
Pha'%&‘i‘%‘iﬁ%'f«‘?&%%%%@ St%@eraé&epyﬁar nopaaveaug olutions,
dispersions, suspensions or emulsions and sterile powders for reconstitution into
sterile injectable solutions or dispersions. Examples of suitable aqueous and
nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols
(propylene glycol, polyethylene glycol, glycerol, and the like, and suitable
mixtures thereof), vegetable oils (such as olive oil) and injectable organic esters
such as ethyl oleate, or suitable mixtures thereof. Suitable fluidity of the
composition may be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants.

These compositions can also contain adjuvants such as preservative
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high or |ow tenperature with an optional pretreatnent

Wi th activated carbon, thinlayer chromatography,
wolb@Biobdoat i on at various pressures, sublimati opcos®n 072228

vacuum and trituration, as described for instance in

ageri HSHTR0 BoRHl S iiia Sh . i et AR Y e 2o of
the a'Eﬂbﬁ BfchroBPéhméf%Q:%Wbeséhﬁﬂbbfdycva%o-ﬁ%qmib%@{enaﬁéﬁﬁ X

Engl and. Conpositions“of the Invention
antlfurrgaérageots forexammplei parabenar chicralnutanol, phena ssenbinacid, and

e AR 2 e BBY o 8l SRR b B i sugar,

sodilh BhIGHRUANG tHe m(eacpmrajédeaWrPtl@rﬁ of fﬂteln?&iﬂm&i tions
conpri se conmpounds of the invention fornulated

pharmggetieal foinn rab e ypught abolsrby theiusepiagadedelaying v
t
absof 16t e s RO RIafif S0l d or
I ilqlsoché oasgys, ﬁmordmrterpr@lbag the jeffett ofma drud, o is ofehalesirable
ad trat.ion, har maceutical |y acceptabl e
to sow the @ sorpign 9&9@ E@Jfge rgm @@&H?r@%r@rﬂe&amusw@r {njection.
This 28hie a plsAkl %Xﬁhe'ds@% @gﬂua Shs é’ﬁélHﬁ Ik ey stallfme or

encapsul at i ng mat At on-aux
amorphoes nsatesabwithpoes watemsalebilityl SThehraté otabseﬁptlma cisthe drug

h tically.a etablecrrl rs are sugars such
can depinefRQILits Fateras Sissoliian, which, in 4, Flav.desrie weon grstal
size 8hd'chystallife RSt Altéﬁ'é'tﬁély, 8 arehtersl ngfa;]djnirﬁsiered drug form can

deri vati ves such as sodi Um car boxy | ul os
be a@mrrwtece,d byidisselvingiot suspenstirg thecdmigan grooitieekidle.

0900, IE bS5 Lol e S G eming

agems Ifor eﬁémbm/vethd)dylateé fsodtEay élcoﬁd)lBVQol?bkyetﬁf?l%ﬁe%drbltol and
and soybean oil ycol s; such a propylene g ycol

sorbian es@r%uaﬁr%vﬁﬁﬁw csilelase. alweninumymetahydsexde dggntonite,
agar%d}e{r%%]a?gﬁr‘g@ ﬁ.,l,l,& &St gpggtesi um hydr oxi de and

r'oxi de; gl nrc acid; pyrogen-free water;
i slbtlesired, saidd foe mdre reffectiee dwtmbutwmn tied byimpaunds of theand

) haebffer [utions, as well as ot her non-toxic
invelSREA be INGATBPTRLEM O SN elaase o IaroRiacrJeineay Pstems
such?d! %H?ﬁ'@?%é{ﬁb& 9io’bfesandhibradpheeL’ T %/ﬁ%%me?‘stenllzed

I'ng agents, coatlng agents,  sweeteni
for exampte, ibydi Itnatcbrpthrtbugh ag)m:@;ma estaipiresfilteradri byemcamd)ratmn of

sten@(@r&%gé{aﬁ |{1 zh(% ﬁcgr ﬁ % ps c%{lq'tgpéﬁpctprl?édv nﬁ 68 Qissolved
in sterile water or some other sterile injectable medium immediately before use.

Injectable depot forms are made by forming microencapsulated matrices
of the drug in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of drug to polymer and the nature of the particular
polymer employed, the rate of drug release can be controlled. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides) Depot
injectable formulations also are prepared by entrapping the drug in liposomes or
microemulsions which are compatible with body tissues.

The injectable formulations can be sterilized, for example, by filtration

through a bacterial-retaining filter or by incorporating sterilizing agents in the form
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art of fornmul ations. The pharnmaceutical conpositions
of this invention can be adm ni stered to hunmans and

wothepopamal s orally, rectally, parenterally, pcT/US2007/072228
i ntraci st ernal ly, intravagi nall y, i ntraperitoneally,

ot st o AR AT o i e e
or otRér étéﬁféu RiceAble nﬁ@dlﬁﬁﬁukﬂ?ﬁm%%s‘éf admi ni strati on,

I ncluding i ntravenous,” i ntranuscul ar, intraperi toneal
i njestable @mpareumtfahemmple sterdmrrtjemiabmraququstoron

cteaf ot Bt R 588 FRSGHR Sy S3RRAaL LIPS b o usg

suutabl@@nsp@@ir@ 6t wetting &gumeund %fusﬁ@ﬁdiﬁg%g‘é‘hté? OTHé's&iﬁie
IS ersi ons, suspensions or emul si ons and steril

aneCEﬁhA@ greparation alsersan beaisterileinjgciable solution; %ﬁp@lﬂﬁ@n or
emul%iﬂnulh' PASNB%icY| b%%ﬁt?@ﬁg %ca&ﬁ%@% @ﬁl&i‘& |o\? éﬂ[\@% Su&g 4§ %>

nd nonaqueous

solutu:&hlnc1 aaautméwdle Ambag thebeémlableWém@Ibs anlr Suhertd ehat can
cerol, and the |ike,

col , I_p et hyl ene gl gS
be e XO ¥eg; argvalen Ringees se PeokJ) v apetisaippicsqdiumailaride
solut'liﬁ}1 Oy é’cfiél‘;t%H JstéHilé, fnf&oegfsag’l]eecd?{v%ﬁﬂbﬁ%@feoﬁoyggic%aﬁ‘gglvent

or suita m Xt ures t
or suspendlngymedlunh eFoothimputpose amyyblard fimed oilioanche Employed

e det s e
acid %?é Bséd uﬂth%%’éﬁbﬁé’tﬁm GFfjeblabide use of surfactants.

hese conpositions can also contain adjuvants such as
pr%@lﬂ dJesageciegustier o adminjstgtion mcll.lﬂmd:mswemgablets pills,

e n nt.s reventlon of th
powdi8 "5 gfiiics. o o SRR Edetis fobmE P B pikra dcgmounds of
the iavdritionds eniked vﬂthchtaééstfdﬂwlﬁbnmceﬁﬁéa@)@dﬂélpﬁable carrier
par abens, chl orobutanol, phenol, sorbic acid, and the

Suchl ascgodivm giirate ergicalsium phpsphatetand/erca)fillers @bemnders such

o SRR el SRR OB o, R M 5016) iR

suchpdmcarborymittpjicdliaioses algiteteb) gelgtin, p’ti!YAH hylb?rrbm noAe, of
a um num

suCrigh SR A MITRITAR PUch PHeS BRGD lisinieasFing agents
PR RS e s i
certaumsmaamc ahdlsodmmcarlmnaté” re)solutionoretadingragestsstichas
para%flrr]'n(;3 f)uasbesorptlon acgeLie%tgrléss%crﬂsallsoguaterrﬁ:ar Sétrr?rlnloh&?n %ompounds g)
wetting agents such as cetyl alcohol and glycerol monostearate; h) absorbents
such as kaolin and bentonite clay; and i) lubricants such as talc, calcium stearate,
magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and
mixtures thereof. In the case of capsules, tablets and pills, the dosage form may
also comprise buffering agents.

Solid compositions of a similar type may also be employed as fillers in soft
and hard-filled gelatin capsules using lactose or milk sugar as well as high
molecular weight polyethylene glycols.

The solid dosage forms of tablets, dragees, capsules, pills, and granules

can be prepared with coatings and shells such as enteric coatings and other
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anor phous material with poor water solubility. The
rate of absorption of the drug can depend upon its

woab®/00de74li ssol ution, which, in turn, may depepdruRfnz/072228
crystal size and crystalline form Alternatively, a

coat B RISk e A BRseHICR Oudtig ity (hey eargptionally
contéﬁﬁ dﬁécnfylﬁa defetits SN REATISY Be of B RePddiith fl-?aé r‘i@ l%%%aééﬁthe

mpounds, can contal n suspendi ng agents,
actlvetlmgrﬁﬂiem(@dl onlypor paefgzrerﬁiaﬂp,holacerpmh yalyaft thel mﬁestmal tract in

o BB g A 3ol 48 PO e o e

activeGfen@@ah indllide pelyhidtic subdtaiodsHrpbwakes.eof . | f
desired, and for nore effective distribution, the

dﬁ%ﬂﬁﬁ@oﬁﬁ ferectahee vagival administraticroareopreferablynt o

suneRh P WA o A B bR SR8 gy

with amyabje neheirrithiing darrfers sestaaplcocodbuttet, tﬁcnyetﬁylehbfgl’ytﬁ:hl ora
filter or by incorporat]on

acterla[ talnin
SuppOSLRY| Wax whi ci"g@@c S0l atiarabient iraerailiei ous liguid af body
tempePARAS hhl MWerefdVRi At Wﬁhebfécﬂlrﬁ glvégﬁa'l Eaﬁﬁﬁeﬂgflj ?(?l@%@ the

or some ot her sterl e I nject
actlvbe:bm;mumie I njectabl e depot forns are nade by form ng

[ﬂlﬁ{]@@ gﬁég‘%ﬁ;ﬁg ﬁn;gcgrrgl g&%m?%gattlo% |(r11£:|lljj%e prharmaceutlcally

acceaféblé éﬁﬁdl@i@n@ Thicgberma|sichs, sQﬁiﬁSﬁg fbrfsh §eru?)ts' dhdPf

u lymer and the nature o rtlcu
e“lepoIWﬁéﬂltl@ﬁ'ﬁD she activeneompounds, the LlIgU rdedm fmmnsbnay contain

nert fIARRinoFARBCR 8P o S B OTEIATAR el SFBh

solvérits %dlalhllﬁng egentand® @m@élﬁ&'sad&hmseém&l?élcbhol isopropyl
entrag the dru in |liposones or m Croenul sions

alcohyp|; ethy @Bﬁ’fﬁaﬁtw acgiate, tmayl gicobak benzyidbenzoate.abl e

prop?l%ﬁ??ﬂa)?(fd(l)gp’? hmﬂeﬁszg?%ac’t oAl Ifrofgﬁ ﬁ%nals "? §¥”%9P'ar5y
cottaruseedpgmahdngt sbat,igerm), oﬂva,mb mdandtslbeagwamg glyesrol, g
0si tions an be dissol ved or disperse
tetraﬁ)ﬁd@? Yrykalgahedy pewmﬂm?@e glyepls|and fafty acihest tee 8l sorbitan,
and hibdlrdy thefedfo use. I njectable preparations, for
exarrp% sterile injectabl e agueous or ol eagi nous

s LB@s;des inest ditueritg, the romail Gnnpbsmanw camglsodntlode lkadjuvants
nts and

suorEEs pERaG hoetie tisPHBB N ioenelfe: 2ot Srepieniid. on
flavoringPaR@ peFaning b8ehise | Nj ect abl e sol ution, suspension

OlrDosage forms for topical or transdermal administration of a compound of
this invention include ointments, pastes, creams, lotions, gels, powders,
solutions, sprays, inhalants or patches. A desired compound of the invention is
admixed under sterile conditions with a pharmaceutically acceptable carrier and
any needed preservatives or buffers as may be required. Ophthalmic
formulation, eardrops, eye ointments, powders and solutions are also
contemplated as being within the scope of this invention.

The ointments, pastes, creams and gels may contain, in addition to an

active compound of this invention, animal and vegetable fats, oils, waxes,
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emul sion in a nontoxic, parenterally acceptable
di l uent or solvent such as a solution in

wd-20bslapdoanedi ol . Anong t he accept abl e vehi cl esP@fyg‘szgm/mzzzs
sol vent s that can be enpl oyed are water, Ringer's

olution, U S. P. and isotonic sodi um chI ori de
paraétsnsuﬂ%w ttaga&aam icguloge gerivatives, @H@yignggycols silicones,

bentSAIE BlicRIGLUNRIBAP YRR dé) G thikkites HerapPendi ng

hi's” pur pose any I'an 0|I can be
erfipdwgens andsprdiys ganyoonkainj in addition tnrthél cgjnyp@.undiﬁsf thisn

invertii, laciise. 4flc, HIigE doid caliiisiize Pydisidt. qidud Sirates Aod
polyéb’rhﬁ\ie P, éi' hﬁi’(th%h bﬂ%'&lé %uB@ﬁﬁﬂ%SS g‘gﬁ% €4 adHitnbhéi{%

wders, and granules. In such solid dosage
contgin qustamanrpropaliantsisuchasi crhkunfluomhydronarbdnw th at

s cenmeB0en B e, RIBAIEF 81 cefune plFaRlsEen B foumiar
liposeindsi. | Aisskripwrei thadst, Supﬁﬁéﬂﬁe@%réfg%h@F@ dérﬁléfd%
sucr.ose, gl ucaose manni tol, and sal |cyI|c aci d;

phosphaliifs os atherdipid avbYRpees. hjpesames aexloraeg) buam@o- or multi-

el A1 RSN AT 4 00 WL GBI Any
non- ugm;mysndﬂgleailymepwjﬂe andahetaboliz=10 lipid €apdbké af ﬂ)rﬁf ing

i oca starch, inic acid, certain_silicates, and
iposofes Ak heniset: he

Fiesh ot hepresent eoBROBLIORS it HCIQIBATRM MaY as
cont®A! i Addiiior 1o NESIRbOGRY beiﬁ@%rﬁfo?x SttiATs . preservatives,

quat ernary anmoni um conpounds wet f1ng age
and the liket yTheaprefersed tipidsgre the obturahard epmthetic ph))sphollplds and

d.b cl d
phospliBffdERomed fidhifines i8et ReRpatah trtBus e, mgnesi um
stiathtide toFeim HpesoHes Iayé Rﬂ@wal.uwé an s, lf&‘ ésdthyle,

sul fate, and m xtures thereof case

Pre8§aﬁsﬁdeéﬂethg@$ i GelhBiplpgy, |‘éolumeexabs°awenmc rﬁre.ag Néw York,
YCW@T@ Eé?iuétfs%ci/ng agents. Solid conpositions of a
' s

type al so be enployed as fillers in soft

arfosayetforins! fedtcmtaitadmmnaub@%f u%mﬁpdmrd eBtRisPhvEhtidn
sugar as well as high nol ecul ar \/\El_ﬂ_aé) pol yet hyl ene

'nc|ueﬁ;nﬁw®rs THREANY)| QIetr@mta@@dﬂeh#@ntﬁ aétl\ee compgued js
mlxeﬁqgﬁéﬁggergﬁ gbhﬁmpﬁg q‘gﬁ’\g %Bgéﬁérﬁ A Ec%ﬂ QB{aBPe %Ofngr and any
neededhpresentatings, buffdrs lon propeéliants) eOphEtraIraiIEfmmwtmns, eye

onrGhE bR et SinaBP coPanaSs 5 Bt wit the
scopielBtithishAvertRIrt 3&Guddif liquid compositions of the invention also are
particularly useful.

The compounds of the invention can be used in the form of
pharmaceutically acceptable salts, esters, or amides derived from inorganic or
organic acids. The term “pharmaceutically acceptable salts, esters and amides,”
as used herein, include salts, zwitterions, esters and amides of compounds of
formula (1) which are, within the scope of sound medical judgment, suitable for
use in contact with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response, and the like, are commensurate with a

reasonable benefit/risk ratio, and are effective for their intended use.
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active ingredient(s) only, or preferentially, in a
certain part of the intestinal tract in a delayed

wOoBGeRI2e7EXanpl es of materials useful for del ayii®s2007/072228
rel ease of the active agent can include pol ymarl c

v g SRS cpeme LSy Zcepiatie SRR e Gubre Shite which
are, Withihtheagedpe d-’ffmmﬂe@ﬁéaﬂh&gﬁ%nft "SI RIS |ﬁfcohfélqc‘f with

invention with suitable non-Trritating carriers suc
the tigsugs o6 humanseand |pwey@tnnvabrwt@wwlduertoacﬁy;.pndatmmraylergic

resp8fide, i (e, 24 e ThiRkstbis BB S BashReR hanathisk
ratioo rPheﬁmaaehnc@lwl ddceptuble ehReare Wéﬂ KoWnViR tﬁ@'H?PUT'ﬁ'e salts can
ui d dosage fornms for oral adm nistration includ

be pfs rRe in 8Ky Hring t%@%‘t'&‘b‘?@@ﬁﬂﬁﬂw&%aﬂw of m@nmpomds of
the AU e RBRTEY R B8 K2 AT s e

orgahmramdmay cont a| ninert dil uents commonly used in the
r or ot her soqlvents,

S oRaBraseaftlye A O0HRR Salfagde butie ok Smitedyts acetate,
adipaies ‘é‘aq?ﬁate' gitate Fé\é'pa?tla\ot? rB%J'nzoﬁfeh}f;'e;nEé‘ﬁ5’%1\11?)%%@ %]ll)ﬂ‘ate

acet benzyl' al coh benzyl “benz
butygﬁtgc@ampnol:atmmaymwumgllfmale dlglucenlagd fgdyompmsprmté S

nemisy ot hebafsple. fienataduariss, Riftochione. hydtbromice,
hydrbmdidﬁnzdw&rukwhﬁhs@fmkusewﬁ&dsﬁtéryé&a@ %Méﬁies and

fatty acid esters of sorbitan, and m xtures ther eof
methangsylienatge picotinatee Atnaphthelenesulfonate¥alaten pareate| so

pecth s EBBoRUESb BT A, BRSO R et
tartrate; thiocyzmate oS phites glitaimeiteTbitarbohar, ®olfdnesulfonate and
transdernmal admnistration of a corrpound of this

undeGangats.on i ncl ude oi ntments, pastes, creans, |otions,

9€ARo, 9@"6’&‘%@ nit (?V\t é&ﬂémn@ogf;i%? da'ﬁr@é g{]ét%rr? ?gd with such

patches esir conpoun e I nverton
agerts mﬂeweualkythdtcmg dwhcamnhethybrahw bi‘o%d and butyI chlorldes

broniAZE GG IRFUES AMIKACFTAGS secthas chBewsh sy Sibuty and
d.arrF}P Bhlg@églalgng ?leﬂ Iﬁ%lﬁl@asr@fﬁ% 88Sy\, 18URI AnYHEENSd stearyl
chlondes bromides and iodides; arylalkyl halides such as benzyl and phenethyl
bromides and others. Water or oil-soluble or dispersible products are thereby
obtained.

Examples of acids which can be employed to form pharmaceutically
acceptable acid addition salts include such inorganic acids as hydrochloric acid,
hydrobromic acid, sulphuric acid and phosphoric acid and such organic acids as
oxalic acid, maleic acid, succinic acid, and citric acid.

Basic addition salts can be prepared in situ during the final isolation and
purification of compounds of this invention by reacting a carboxylic acid-
containing moiety with a suitable base such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation or with ammonia or an

organic primary, secondary or tertiary amine. Pharmaceutically acceptable salts
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contenpl ated as being within the scope of this
i nvention. The ointnents, pastes, creans and gels may

w6 sAbId74 i N addition to an active conpound of p&hiy§2007/072228
I nvention, animl and vegetable fats, oils,

can ceIIqus

T T N .
metdl§ BLERI la%ﬁﬁhluﬁ'i |sbﬁlu@n aﬁdtgssmﬂ eaRilin Zl'n%gn%*uﬂ‘? an%‘" aluminum

m xt ures t her eof wders and sprays can cont
salts; @adtthe hkeoandweommaierm ahirsoniavand amine Catmﬂwacludlng

e, A B o B4 LS s
dimethylatranosiam, ﬁmhemlmﬁmo@\ddhtlri@ﬂﬂ}lémmrﬁ' BicthaaRImSHum,
ethy%{gﬁgel | ents such as _chl orof | uor ohydr ocar bons.

B0 ap¢ the like., (ther representativeonganiciaminas usefdl fonthe

formn PLELS b3S ol by EMating Mndideming, o,
dlethammminepquesldbm,andqapedazmorres are fornmed by nono-

o TRt W Reniouieniable S sl FGe Srrs
estel@"'dﬁéd?h@&ri‘dﬁ 6ﬁ’th@‘?ﬁ\‘i‘éﬁtﬁ}iﬁ| whieh i\gﬂf‘%gﬁ@H éagﬁ%dl |h9lh8e those

capabl e of formng |iposones

that beggkodown ceadilyrin Ithgbum lﬁmﬂyﬂoﬁaavemﬁ parent |compdxd||ntildrra

st B SO iR BB e i
mvehtl’m imeludlierC-e010; TV BSters aRRGPROL] Eyéiéafkgpleste s, although

phosphati dyl chol'i nes (Il ecithins) used separat e
C1-te-Gy &l estens ere prefeted o B atersmf ¢ grrmounnammonnnula mle can

ve i oo bty B AR ePipBAERE e, Khamdi i o

este(sl@e’iﬁbe app8ided ontshyddespgrodsy Wréavtlthﬁltﬁéﬂcompound that
tration of a conpound of this invention include

contsmaﬁse YAEGRYAroup ity aRACH Sueh ashydresbloricred and ane
aIkyIEﬁFBHz(gf@abla o H04R a ‘]& &S ith S8RHHd QH%rg‘Mﬁé@gg&hc acid
phar

ceutica y accept a carrrer and an
sucrpas;benxmc iaciss, Inithé foase of coptpowals mhtamﬁghtahtbd:xyhc acid

orouhBL 4 B R ARG sl 374 R comaings
ol Yk e RSB 1 B it
SUCfbﬂiS trreéhylama and a@aaikyd@mée@nalkw trifildter far&xample with methyl
iodide, benzyl iodide, cyclopentyl iodide. They also may be prepared by reaction
of the compound containing the carboxylic acid group with an acid such as
hydrochloric acid and an alkylcarboxylic acid such as acetic acid, or with acid and
an arylcarboxylic acid such as benzoic acidalcohol such as methanol or ethanol.
The term “pharmaceutically acceptable amide,” as used herein, refers to
non-toxic amides of the invention derived from ammonia, primary C,-to-Cg alkyl
amines and secondary C4-to-Cg dialkyl amines. In the case of secondary amines,
the amine can also be in the form of a 5- or 6-membered heterocycle containing
one nitrogen atom. Amides derived from ammonia, C4-to-C; alkyl primary amides
and C4-to-C; dialkyl secondary amides are preferred. Amides of the compounds

of formula (1) can be prepared according to conventional methods.
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pharmaceutically acceptable salts, esters, or am des
derived frominorganic or organic acids. The term

woO pévgroomegeut i cal |y acceptabl e salts, esters anpcrT/us2007/072228
am des," as used herein, include salts, zwitterions,

est er am des of conpounds of formul a (1) which
Pharmaeceuamﬁﬂf Jrqepiakie gpaides cap edPreparedirom erypeaunds

cont@ﬂin‘g%rﬁa%r é&%nhﬁrfﬂﬁfr%c%roygg rbt){) IE:’%CII?I? offhe fife ¢ émpﬂﬂﬁé‘ that

I'ower "ani mal's wt
contaih$ ¢heyamine groupswith andalkyl @anhyddde canyl anlnydsrum,uaaylehahdehor

o TR Gl B s FM S o
pharﬁ@@é@f @é]ly%c‘i:ébiablé %ﬁﬁﬂés bfe b@b%?eé ﬂ'bh% Pﬁhnéé Eontammg

wi thin the scope of sound nedi cal suitab
the caphoxylie amﬁi gronpady reiaction pbthe e;sme@u thbmase suel as

v o s SRE AL BB Sl o

diimidazdle pand anaiah laenine Ndibikylanminls, foatexamd?@wuﬁmetﬁwé‘fﬁidey
acceptabl e salts are wel I - known in the art. The salts

diethylamipe, pipepdin@d in situ during the final isolation and

Pt o PRk AUk B SHLATR o oo
herein, i'em‘ebenisrtgase prcairugs oRth e@apbamdyef the idventiori whith are,

withigghe: Se0PS ol Sund Wediial jutiiments pufanle dor wAeRntact with the
tissuB8 of ﬁﬂﬁfdﬂsfé?{balbﬁfer%nﬁ'rléfs%ﬁwoﬁ Wh)ﬂ[l@tthuc EQﬂd’ﬂ Gllergic
canphor sul fonate, di gl uconat e ycerop osp

respoRse, andf thedikehepmamensueateivéiina seasgnablerbeaefit/risk ratio, and
h I d d om de, droi odi de .

effecdVR 0 Dol dvBrerXEen draaribotihg isvaiion can be spidy

transfeinegd b viv@ td anRaght &MpSund bERrivfd @), for examPle b
2- napht hal enesul f onat e, oxal at e, pam)at e, I na

hydrplysisin biaad. Atheronghpstispissiet is providediie T. g«mmtaedv Stella,
Pro-d5 88 bRl (B S} el 13 oo DL LY S ThBosm Sares.

and mﬂdwadEIaRoelh@ ed\ Biorevéreibie Satrigrstin Qo g -Deuigi Amegcan
uaterm zed with such agents as | ower

oups, can be
Pha’%"ﬁ&ﬂm'ﬁﬁww' \evang; Peregargen Peess /(19 B%r)opw and butyl

T T ST

chemloalgy syrahesnlaadi iod ésrnsad: by irsvide bjdtransformyatiomor cerhpburdglof
S%e@lj chlorides, brom des and iodi des; arylal kyl
form es such as benzyl and phenet hyl

The compounds, compositions, and methods of the invention will be better
understood by reference to the following examples and reference examples,
which are intended as an illustration of and not a limitation upon the scope of the
invention.

EXAMPLES
The compounds and processes of the invention will be better understood
by reference to the following examples, which are intended as an illustration of
and not a limitation upon the scope of the invention.
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brom des and others. Water or oil-soluble or

di spersi bl e products are thereby obtai ned. Exanpl es of
waeidmowhi ch can be enpl oyed to form phar maceuprctakiopr/072228

acceptabl e acid addition salts include such inorganic

aci ds as hydrochloric acid, hydrobrom c acid,
sul phuric acid and phosé!ﬁiﬁﬂ'&_hci d and such organic
eth I'fil | L
situ during the final |Gﬁdb@da1 and purification of
conpounds of this invention by reacting a carboxylic
aci dcontaining noiety with a suitable base such as the
hydr oxi de, carbonate or bicarbonate of a
pharmaceutical Iy acceptable nmetal cation or with
ammoni a or an organi c fExamplg1Asecondary or tertiary

am ne. Plré JBES y ty ﬁ&lj | , rrl1c:I ude, but

are not |Fmtet—to,—catt ons —Paset et al s or

al X adixtore oB2 uhdimbnioacewpheﬁané I(3 Ulgmno 8mh1bsm ethyl
otassi um_ cal ci um rm)gae& um and al unm num sal ts and

acetqagetateyd, 48arﬁ'& 8% BRQ) gud petassium SATRTIaE 4hd Bz mmol)

worsTRAE 2 REALIUTOCRTDY o o 6 20 SOBEN g, e

mixtureiwes filldredover dratomabednlls/eanh”candwuncén&afed anme redidoe was

purifigp B RO R GBO O Dbbth VIS et CasmPaad s an oil. "H

I

RIS pBA 190 Q)L AAGTIM S0 AR 810 LR o0

(2H),"hBan(2HEdMSi (ESI) m/zaﬁﬁemsbl e ester," as used herein,
refers to esters of conpounds of the i nvention mhich
hydrol yze in vivo and include those that break down
readily in the human body to | eave the parent conpound

or a salt thereof. Exanples of pharmaceutically
accept abl e, non-toxic &ampedB the invention include

‘ AP 0 2] v .‘ - i b Y
of the corrpounds of fordﬁb@g t)e. can be prepared

according to conventiona ods. Pharmaceutically

adt Bpxtyre of Bxample tAr35e0.afpd mame!)@ndA4hydr oxy groups

ns._ & he .
amingbefiESoe ontmidd 1. 28 3 0 b i 98B el SaH 7R R was
heated ky h 0@ Odsy 48 hoaes. dAﬁaﬁbo@mgaﬁetmmmelwbs ebnderitkatéd ufder

and an aryl carboxylic acid
reduced pressure. Ether (50 mL) was added to the residue and the precipitate
was isolated by filtration. The pale yellow solid was washed with ether and dried.
'H'NMR (CDCls) 8 ppm 1.32 (3H), 2.20 (3H), 3.50 (2H), 4.27 (2H), 6.85 (1H),

7.30-7.90 (8H); MS (ESI) m/z m/z 462/464.

Example 2
ethyl 5-(4-bromophenyl)-2-methyl-1-[3-(methvisulfonyl)phenvyll-1 H-pvrrole-3-

carboxylate
This titled compound was prepared according to conditions described in

-48-



10

15

20

25

30

such as benzoic acid. In the case of conpounds

cont ai ni ng carboxylic acid groups, the
webaspoeuti cal ly acceptabl e esters are preparpdr/Usa07/072228

conmpounds contai ning the carboxylic acid groups by
Sﬂch as

Exar%sfécfﬁgﬂggﬁmﬁn%ﬁg(%ﬁﬁgl anﬁ)g‘lnq efSF alkyl trifilate,

I

am.r{o%lngé@%@tihf%nmﬂ MAH @he E%@S@Q 39l (gﬂl)egzg \(3H). 2.85
(3H)ré2<7t(2bi) &99t(thbl)cb6ﬁo7h9@| (8ldht MSW(E’@)WE nair48h463.c

acid group with an acid such as hydrochloric acid and

an al kyl carboxylic acid such as acetic acid, or with

acid and an aryl car@gﬁg}dlcpr?gjé&ré%h as benzoi c

aC| dal cohol such nol. The term

" phanintuce of brathing substifttet pbeayipsirole (sschaschutaotiimited to
arrides.f he .i Qv [ deri.yed

Exerhist] BhachrianIs rehgonie 2 6 ey PR Phiad 08 Sa) and
aquetReEUtiN carbériaté (IMaBked) iR8i ME of libA vbé@héét%% t8f60 °C

secondary ani nes, the am ne can also be in the form of
overgight. AﬂeBCWrﬁgea%fﬂ#r@tl@no@pdnedur@nmas aoneendratediundegen

f
roduBb Brodhlnd S tRTntA b SAGHARERAAY o SH A A ent o
EtO/kc (0-g6%)dm DEM. Ami des of the conpounds of formula (1)
can be prepared according to conventi onal
nmet hods. Phar maceuti cal |y acceptabl e am des can be

prepared from conpoundsggQinfd §i Ng primary or
gy—r'g:cr io

secondary am ne groups n of the conpound

lel g@&h degetmg1grﬁr?ﬂflglmdmd@heth-%lhDﬁirlbﬁfmwﬁdecid
aryl anhydride, acy al jde, or aroy alide. In the
case of conpounds cont a&hﬂgﬁﬁﬁér boxylic acid groups,

t M@ tifledBEMPbUARG Was GStaRRIcRiRrd QS%él{@raPPFb%%ﬁﬁPe A,

from conmpounds cont ai ni ng the carboxyl1c acid groups
using {Exampie 1 @ndophenyk bocanic anid. Wit NMR $GDOK)IS pram 1.32 (3H)

2253HEshbp el 420 k9P R and L RS (ST 401

(M+1y1 ne, di al kyl am ne, for exanple w th nethyl am ne
di et hyl am ne, piperidine. The term "pharnaceutically
accept abl e prodrug" or "prodrug," as used herein,
represents those prodrugs of the conpounds of the
i nvention which are, within the scope of sound nedi cal
judgnment, suitable for Bsgmple gontact with the tissues
ma

of humans and Iovver an| S W thout undue toxicity,
)2 AVint-¢4-sHlfamoyphemd)-1H-pyrrole-3-

comrensur at ’“ ith c%rﬂc%ﬂ/ﬁeré%m &hefsgsqgl,t /risk ratio, and

The titled compound was obtained according to General Procedure A

using Example 1 and p-chlorophenyl boronic acid. 'H NMR (CDCls) 8 ppm 1.30
(3H), 2.30 (3H), 3.50 (2H), 4.22 (2H), 7.0 (1H), 7.30-7.90 (12H); MS (ESI) m/z
495 (M+H).

Example 5
5-(4'-methoxy-biphenyl-4-yl)-2-methyl-1-(4-sulfamovyl-phenyl)-1H-pyrrole-3-
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effective for their intended use. Prodrugs of the
i nvention can be rapidly transforned in vivo to a

woasghheenpound of fornula (1), for exanple, PyrT/US2007/072228

hydrolysis in blood. A thorough discussion is provided
in T. H guchi and V. St$lla Pr o- dru s as Novel

Del i very Systens, thyl Synposi um

SeThé itledBem u%%@o&auﬂ@@é@oor&ﬂg to %é}‘i&‘éfp?dr{éd‘ﬁ re A
Carriers in Desi gn, American harmace

using\Exaonipie |1candaprainétlaogm1mnbeeml¢ 46id7)"H MR |(0men§)laqmm

1.30EDs 2Pk RG2S ch 7 (b4 B ) 70 (T 7-307.90 (2

MS (ES1) r7Paber(vRiH)on to conpounds of formula (1). The
compounds, ‘conpositions, and nethods of the invention

W Il be better understood by reference to the
foll ow ng exanpl es and reference exanpl es, which are
intended as an illustration of and not a limtation

upon the scope of the ipgy g@{q}@g EXAMPLES The

conpounds and processes 0 e |nvent| on VVI [l be
Siflyore eyir4 (4rsulfie idd-pyrrole-3-

exanpl es Whl ch ard %rﬁﬂ{ ﬁE%%Pd %i E ! | I ustratl on of and

not a Ilmtatlon

i nVieatitled cérgpophd wasobtgpined ackordint ft@@éﬁél'aVProcedureA
enn5(4 brompphenv -2-nethyl -1 1,lorroe:%-
usmg ﬁ |-Y

BRle diand=R Sl @orpppmwboronlc acud NMR (CDCls) 3 ppm

r

132330653 81 (40 3. 36 SREIERL el T U R Goe. TR B
MS @&S1) vz 40at(M+H). 48 m _, 10.8 mmol ) and potassi um

carbonate (4.5 g, 32.4 mol) were heated in 2-butanone

(50 m _) at reflux for 24 hours. Upon cooling, the

m xture was filtered over di atonmaceous earth and

concentrated. The residue was purlfl ed by

chr omat ography wi t h DCVExammleoVi de the title conmpound

3 :

VS (ESI ) Mz 326/ %%%oxvllc acid ethyl ester

The titled compound was obtained according to General Procedure A
using Example 1 and m-cyanoyphenyl boronic acid. 'H NMR (CDCls) § ppm 1.35

(3H), 2.40 (3H), 3.72 (2H), 4.28 (2H), 6.99 (1H), 7.45-7.95 (12H); MS (ESI) m/z
486 (M+H).

Example 8
5-(4-furan-3-yi-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic

acid ethyl ester
The titled compound was obtained according to General Procedure A
using Example 1 and 3-furyl boronic acid. 'H NMR (CDCl3) 5 ppm 1.34 (3H),
2.50 (3H), 3.70 (2H), 4.28 (2H), 6.35 (1H), 6.89 (1H), 7.44 (2H), 7.54-7.90 (8H);
MS (ESI) m/z 451 (M+H).
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Exanpl e 1B et hyl 1-r4-(am nosul fonyl) phenv

p- 5- (4- br onophenvO 2-net hyl -1 H pyrrol e-3- carboxyl ate
wé\20iswbisre of Exanple 1A (3.3 g, 10.1 mml) anpcfus2007/072228

am nobenzenesul fonamde (1 .74 g, 10.1 mmol) in

gl acial acetic acid (75 m _) was heated to 100 OC for

48 hours. After cooling the m xture was concentrat ed

under reduced pressure. Ether (50 m ) was added to

the residue and the precipitate was isol ated by

filtration. The pal e yeExampi®®i d was washed with

= heed. . ,

9
B eh T 5Ahicd)

M5 (ESI) mz iz %é%d;xﬁﬁc aBiPEPhEedept Nyl
5-(4-bronmophenvh- 2-net hyl - I-T3-*nmet hyl sul f onv
pphagtitied Fomperpd was obtaingskaccerdingip Senerak@ranedpeeiAd

using FRaRiefP 8 18 EHBRLHP phfpric Bt T SO 1D pamo 34

3H)f 24543y en vy & 8017.
AR SR b Tk el
(8H)7MSo(ESI) n/z 86y ( 'ESI) mz mz 461/ 463. General
Procedure A: A mxture of brom ne substituted
phenyl pyrrol e (such as but not limted to Exanple 1 or
2, 0.1 mmol), a boronic acid (1 .3 eq), Pd(PPh3)2Cl2
(0.05 eq) and aqueous sodi um carbonate (1M 3 eq) in 5
m _ of I PA was heated tExampledGyvernight. After
-mefl-5d- if-4 LI AR on-1- 140841/ r Q! 3t i
2-mEQ DI i oot bl e e 3 S bonyiic
eluting with a gradi emcidéthiyt égter (0- 25% i n DCM
. 5- bi phenyl -4-yl - 2- net hyl -
=P8 ke sPobRENES Stainss Aicidisade Gensrel Brogadyre A
i t i, T 3 d1 ' i
using EXAERS 1 g S RTHIYF or P AL HERMIPICOCE) s o e,
2.40H3H)n3.8942H3. 4. 181 (RINR 6.8DCI ), 706@7R3L(TIH), 3t§8 (2H); MS (ESI)

m/z 462 (M+H).

Example 11
1-(3-methanesulfanyl-phenyl)-2-methyl-5-[4-(1-methyi-1H-pyrazol-4-yl)-phenyl]-

1H-pyrrole-3-carboxylic acid ethyl ester
The titled compound was obtained according to General Procedure A

using Example 2 and 4-[1-methyl-1H-pyrazol] boronic acid. 'H NMR
(CDCl3) 8 ppm 1.40 (3H), 2.40(3H), 2.85 (2H), 3.80 (3H), 4.28 (2H), 6.90 (1H),
7.54-7.93 (10H), 8.20 (1H), 8.34 (1H); MS (ESI) m/z 464 (M+H).

Example 12
5-[4-(1-benzyl-1H-pyrazol-4-yl)-phenyl]-1-(3-methanesulfonyl-phenyl)-2-methyl-

1H-pyrrole-3-carboxylic acid ethyl ester
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2.25 (3H), 3.55 (2H), 4.20 (2H), 6.95 (1 H), 7.30-7.90
(13H); Ms (ESI) mlz 461 (M+tH). Exanple 4

wb-2068/002d7ls o1 0- bi phenyl - 4-vh-2- et hyl - 1- (4- sul f powpls2@hB72228
nyI) 1H Pyrrol e- 3- car boxyl ic acid ethyl ester The

PrEACLOmaGI T, WS ARAEY AFaING I GesRrRITOcBEN A
o Erp 4B A e 16 DB o
1.35 (31), 20t6(CMyH.85E8BP4.2852H), 5.01 (2H), 6.80 (1H), 7.05-7.20 5H)

750247 i) B 1 B oS ST RAb @t HEct c; The

titled compound was obtai ned according to Ceneral
Procedure A using Exanple 1 and p-net hoxyphenyl
boronic acid. 1H NWMR (CDCI3) d ppm 1.30 (3H), 2.30

3H), 3.56 (2H)13.73 oH), 7.0 (1H),
(7500790((12;)') W(Eggi‘*}ﬁﬁi%(l (Fbmro. Eiarljr')ple6
;) y' A M é -3-

titled conpound wearbaxyhc aeid ethylesteng to General

pof e potppBl gt Rafel R38rding 8 ééfté?éfp@%% e A

usmé]EHhmﬁ% 5(2ar1d24'1byr|d1n?pbér%H)c adld SOH(NMR) (C@C%%(o%'rh 1.30 (3H),

g? ESI) mz 497 (MtH).
21653(4);280;63“) 2B 62h), 484 (1H), 705720( H), 750n382(8H) MS

f4- sul fanoyl - phenyl )-1 H-pyrrol e- 3-
(Es'ggﬁfggymdc}éti d ethyl ester The titled conpound was
obt ai ned according to General Procedure A using

Exanpl e 1 and m cyanoyphenyl boronic acid. 1H NWR
(CDCI3) d ppm 1.35 (3H), 2.40 (3H), 3.72 (2H), 4.28

(2H), 6.99 (1H17.45-7.85 (12H; MS (ESI) mz
5-[4-(5-cyano-pyridin-3-yl)-phenyl]-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-
pyrrole-3-carboxylic acid ethyl ester
The titled compound was obtained according to General Procedure A
using Example 2 and 5-cyanopyridin-3-ylboronic acid. 'H NMR (CDCls) & ppm
1.35 (3H), 2.21 (3H), 2.83 (3H), 4.25 (2H), 6.90 (1H), 7.05-7.20 (4H), 7.50-7.95
(4H), 8.70 (1H), 9.20 (1H), 9.35 (1H); MS (ESI) m/z 486 (M+H).

Example 15
5-(4'-chloro-biphenyl-4-yl)-1-(3-methanesulfonyl-phenyl)}-2-methyl-1H-pyrrole-3-
carboxylic acid ethyl ester

The titled compound was obtained according to General Procedure A
using Example 2 and 4-chlorophenyl boronic acid. 'H NMR (CDCl3) & ppm 1.31

(3H), 2.20 (3H), 2.80 (3H), 4.35 (2H), 6.89 (1H), 7.33-7.91 (12H); MS (ESI) m/z
494 (M+H).
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486 (MtH). Exanple 8 5-(4-furan-3-yl-phenv
-2-met hyl - 1- (4- sul fanoyl - phenv

wo dddsleyronpl e- 3- car boxylic acid ethyl ester Thep¢t/ubed7/072228
conmpound was obtai ned according to General Procedure A
usi ng Exanple 1 and 3-furyl boronic acid. 1H NWMR
(CDCI3) d ppm1.34 (3H)1 2.50 (3H)13.70 (2H), 4.28

2 6. 35 1H) 16. 89 44 (2H) 7.54-7.90
g8ll:|)|) I\/Slf ( E(SI ) n1 Z 41@( IaVH:HiF—ri;Ie ﬁE)_(6 _

yI ) 1 H pyrrl e- 3- ir b@x&l |!c lacll d !et hyI ! est er The
titled conpound L g to General
Prifeestidcecdimpoing wasacsmbmea aieBrding i Gé?@?ﬁl mn:eaufe A
acid. 1H NWR (CDCI 3) d ppm 1.34 (3

using BExpmple 2@ndzHmetboapheny) borpnizzagidH)' H7NMR (Qlapla) ) ppm

1.31 falalad Tult Rag Mial 500 (i achl A eal oS M da et

7.50-7.94H¢8Hy. M8 eESHGAZWOO/ (MeHRCi d ethyl ester The titled
compound was obtained according to General Procedure A

usi ng Exanple 1 and 4-pyridinyl boronic acid. 1H NWMR
(CDCb) d ppm 1.40 (3H), 2.40 (3H), 3.89 (2H), 4.18
(2H), 6.89 ( 1 H, 7.60-7.93 (10H), 8.68 (2H); M5
(ES) nfz 462 (MrH). Efabigeny

ethyl11H-pyrrole-3-

! i b <2 | b g h

1H Pyr r oI e- 3-car b%}ﬂ?zg“@gb@ &Hzlyéstéét er The titled

conpound was obt eral Procedure A

us'l_'he;tltl'ﬁchqpxhpoandtmas4%t§tamedtlaofgrdlggkogelfgb%PMBgngeéA

. d. 1H.N CDCI 3 m . . 2.

usmqa E'Fempie: Q@V\ﬁ#vanoﬁfmﬁ Eprjomceagé (HL&NMR, (éDE)As) .apm 1.31
(3H)(290)(3H5; 280 (3ik5D4.35(34), (616D (1 A 587 0 2P s MEEH miz
485 (M+H).

Example 18
1-(3-methanesulfonyl-phenyl)-2-methyi-5-(4-morpholin-4-yl-phenyl)-1H-pyrrole-3-

carboxylic acid ethyl ester
A mixture of Example 2 (0.05 g, 0.108 mmol), morpholine (0.023 g, 0.24
mmol), Pdx(dba)s (0.002 g), BINAP (0.0035 g) and sodium tert-butoxide (0.017 g)
in 5 mL of toluene heated to 90 °C and stirred for 18 hours. After cooling, the
mixture was filtered through diatomaceous earth, concentrated under reduced

pressure and purified by flash chromatography using a gradient of ethyl acetate
(0-50%) in DCM to provide the titled compound. 'H NMR (CDCl3) & ppm 1.31
(3H), 2.20 (3H), 2.80 (3H), 3.1 (4H), 3.70 (4H), 4.25 (2H), 6.71 (2H), 6.80(1H),
7.30-7.90 (6H); MS (ESI) m/z 469 (M+H).
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Exanpl e 12
5-f4-(1-benzyl - 1H pyrazol -4-yl) -phenyl | - 1- ( 3- met hanesu

wo besybzophenv p- 2- net hyl - 1H pyrrol e- 3- car boxypet/usmiogor2228
ethyl esterThe titled conmpound was obtai ned accordi ng

to General Procedure A_usin anpl e 2 and
4-[ 1- benzyl - pyrazol yl | cid. 1H NVR (CDCl 3) d
2-méel-5-(3 il

( 1H), 8.39 (1H); M5 (Esthyl esters540 (I\/H—|). Exanpl e 13
1- (3- et hanesul f onyl - phenyl ) - 2- net hyl - 5- (4-pyridi n-4-y
| - phenyl)-1 H pyrrole-3- carboxylic acid ethyl ester
The titled conpound was obtai ned according to General
Procedure A using ExanEI e 2 and 4-pyridinyl boronic
aci d. 1H NI\/R(CDCIS) (3H)1216(3H) 2. 80

( ' )
5-The fi {i tﬁed:uarmpeppd Nihlsr'_\:atitayielb a;dwrd‘ingéo ((Iﬁ?? pmdmg@ u'l:eﬁéﬁbed in
rrol e- 3-carboxylic acid e
ExarnRiBofA Yubstt . & brofisbi it Rty ohe i ILaAncd conaifar @ 4o
dlbrcﬁﬁ’é‘a%e% ﬁérﬂﬁﬁdws bei?hvs 3R 1H3§|3&' NE 3 4 ppm

-cyanopyrldln oni ¢ aci d.

1.35 (3H), 2.21 (3H)1 2.83 (3H), 4.25 (2H)1 6.90 (1H)
1 7.05-7.20 (4H)1 7.50-7.95 (4H 1 8.70 (1H), 9.20 (1
H), 9.35 (1H); M5 (ESI) nmz 486 (M+H). Exanple 15

5-(4' -chl oro- bi phenyl - Bxdmple 198
-1-(3- met h?nesulfon I4 h I)-Z-me hyI 1H- pyrrol e-3-
B s A A H an ‘ m

obt ai ned according to : rocedre A UI ng
Exanpl e 2 and 4-chl orom%rom c acid. 1H NWR
( 017! Bﬂecﬂc@lﬂpﬁbﬂm@ st%litaln%d?ébob%%(? 1158 Pfc?d@duré‘ déScribed in

2H) 1 6.89 ( 7.33-7.91 (12H)
Exarpmﬂ_bB E;qlaﬁgu@ggxample 19A for Example 1A H NMR (CDCI3) S ppm

0.9091 421418}, AR Llrp e PG\ 360314, 2 8533 BORBRTY 38 3y,

6.85 (1H), 7.18 (2H), 7.40 (2H), 7.52-7.93 (4H); MS (ESI) m/z 455 (M+H).

Example 20
5-(4-chloro-phenyl)-2-methyl-1-[4-(piperidine-1-sulfonyl)-phenvil-1H-pyrrole-3-

carboxylic acid ethyl ester

Example 20A
2-[2-(4-Chloro-phenyl)-2-oxo-ethyl]-3-oxo-butyric acid ethyl ester

The titled compound was obtained according to the procedure described in
Example 1A substituting 2-bromo-1-(4-chloro-phenyl)-ethanone for 2,4'-
dibromoacetophenone. 'H NMR (CDCl3) § ppm 1.31 (3H), 2.20 (3H), 3.32 (2H),
3.75 (1H), 4.05 (2H), 7.35 (2H), 7.83 (2H); MS (ESI) m/z 283 (M+H).
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carboxylic acid ethyl ester The titled conpound was
obt ai ned according to General Procedure A using
wsa@gpb®72 and 4- net hoxyphenyl boronic acid. 1ptMYE007/072228
(CbCl3) d ppm1.31 (3H), 2.20 (3H), 2.80 (3H, 3.70
(3H) 4.35 (2H), 6.80(1 H), 6.85-7.40 (4H), 7.50-7.91
(8H); M5 (ESI) mlz 490 (M+tH). Exanple 17
d- - cvano- bi phenvM v
- O net hanesul fonyl - p%%n_gl‘e_%%l@hyl -
4-¢hlonoof ethii-t-[dpigeddimet 1-suifemyl Fbbenyli- Bdpyrrole-3-
corrpound vvas obt ai ned at]*.cord n 0 ,General Procedure A
usi ng Exanple 2 aM@M@&om c acid. 1H NMR
( Cﬂ% Blled c@ﬁi?oih nd Mésgbbtalrﬁe&ébdo%i}l%a 1RO PQ&@du ré d%?.cnbed in
16. 80 7.50-7 (12H)

ExamMg_gB sgpgmpn@g Ega[[np(l@ Zﬁﬁfﬁaﬁggmpﬂ@ﬂlw ar;dqéﬁplpendme-1 -

sufcpShigViarmins o B Robpesnes i @ﬁ%ﬁdﬁﬁqa)'s ppm

| 2:
130((9Hzg|bggs GH%Oﬁzsﬁg@Hg 2%?%9(402% g1dHfsJ gd§% mmi 4H),
7.49: 782 ($d cMSdESéb'n(ZH §Mithl)5 i of toI uene heated to

90 OC and stirred for 18 hours. After cooling, the
m xture was filtered through di atomaceous earth,
concentrated under reduced pressure and purified by

flash chromat ography using a gradient of ethyl acetate
(O 50% in DCM t o prow@é?iﬂh@%ltl ed conmpound. 1H NMR

7.30-7.90 (6H): ' Vea (mah |crat:|ddt®gl QMEH]Z Exalrrpl ﬁ 19
i _1H
7% Bifed Sotusolad s SalEedaciptdiod e heatpaddura sberbed in
ExarﬁPFéXﬂB 3ubgtitatifg Exé(’npﬂ’@ PHAl foP Eﬁgﬂ@a ﬂyéﬂd ftutﬁ'gfli 'a‘i’nlno-

ester The titl'ed conmpoun tal ned acc
N, Nﬂunelhwl -penazenasulfodamide fmed-ammobenzenesuIfonamlde H NMR

(CDCls) 8 ppm 1.31 (3H), 2.15 (3H), 2.47 (6H), 4.29 (2H), 6.90 (1H), 7.33-7.82
(8H); MS (ESI) m/z 447 (M+H).

Example 22
9-(4-chloro-phenyl)-2-methyl-1-[3-(pyrrolidine-1-sulfonyl)-phenyl]- 1H-pyrrole-3-

carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
Example 1B substituting Example 20A for Example 1A and substituting 3-
(pyrrolidine-1-sulfonyl)-phenylamine for 4-aminobenzenesulfonamide. 'H NMR
(CDCl3) 6 ppm 1.29 (3H), 1.60 (4H), 2.18 (3H), 2.85 (4H), 4.35 (2H), 6.99 (1H),
7.30-7.80 (8H); MS (ESI) m/z 473 (M+H).

Example 23
ethyl 5-(4-chlorophenyl)-2-methyl-1-[3-(piperidin-1-ylsulfonyl)phenyl]-1H-pyrrole-

3-carboxylate
-55-




10

15

20

25

30

Exanpl e 1A substituting
2- brono- 1- (4- pentyl phenyl ) et han-1-one for 2,4'-

wdhspimaget ophenone. Ms (DClI) miz 319 (M+H), ﬁ@ﬁ/Us2007/072228
(MrNH4) . Exanpl e 19B 2- net hyl - 5- (4- pent yl - phenyl V

o1 156 UheF B eBRE e cerelndbtarepiiad tobsipk "oieé‘%x'egpﬂ@ed n

Exarhplet n;()B gnggﬁﬁﬂtﬁ EEXEQ?T;]& 'Zbg\CAfof ExEﬁﬁQ@’?gDa]CIr% ?ﬁ’%ﬁftuﬁﬁﬁ 5ng

(plpeﬂdme—i-smn yoiph enylawneéeo4-a1maeb¢mr.esnlfenamwe *H 6IMR

(cofsih bo e (AR badai 4 bs b bRl s,

73027085'(8I4) %Sqmpﬁ%xé?g thyl 1 -F4-(pj pehdine-1

-sul fonv -phenyl | | e-3- carboxylic acid ethyl
ester Exanple 20A 2-r2- (4 Chl or o- phenv

p- 2- oxo- et hvn- 3-oxo-butyric acid ethyl ester The
titled conmpound was obtai ned according to the
procedure described in Eefiple@4lA substituting

- et anone for 2 4' -

220(3H) 332 (2H) M4 05 (2H) 7.35 (2H),
7.83 (2H); M5 (ESI) m Exanpl e 20B
5- TI!Ie tltléd) corribbend wa'b dmthh‘)éd- dccordingib ee pfbctriute described in
‘I Bgﬂggx B rol.e-3- carboxylic acid
Exargple, 15 supsitlia Examnie 208 foe Exampie 10cng sukstieling Sangno-

benztgi‘ne%[]ﬁo ﬁgfﬁéﬁ th?%néébﬁﬁ%ﬁ#%en Wﬁs@éef §Bpm
1 33S(BH1) cﬁlys)(3|dm®40@i-met 2951(214), zemmomﬁzzewsm@g&w f\fs (ESI)
CDCI3) d ppm 1.30 (3H), 1.55 (6H)

m/Z%ngR 2 (4H) 4.20 (2H), 6.89 (1H), 7.30-7.44 (4H),
7.49-7.92 (4H); MS (ESI) niz 487 (MtH). Exanple 2 1
5- (4-chl or o- phenyl ) - 1- (4- di net hyl sul f anoyl - phenyl ) -2-m
ethyl-1/-/-pyrrol e-3- carboxylic acid ethyl ester

Example 25

ethyl 5-(4-chlorophenyl)-2-methyl-1-(4-nitrophenyl)-1H-pyrrole-3-carboxylate

The titled compound was obtained according to the procedure described in
Example 1B substituting Example 20A for Example 1A and substituting 4-amino-
nitrobenzene for 4-aminobenzenesulfonamide. 'H NMR (CDCl3) § ppm 1.30
(3H), 2.20 (3H), 4.00 (2H), 6.52-7.00 (5H), 7.33-7.45 (4H); MS (ESI) m/z 385
(M+H).

Example 26
1-(4-amino-phenyl)-5-(4-chloro-phenyl)-2-methyl-1H-pyrrole-3-carboxylic acid
ethyl ester
To a suspension of Example 25 (0.09 g, 0.234 mmol) in ethanol (5 mL) at
-15 °C was added a solution of SnCl, (0.22 g, 1.172 mmol) in HCI (conc., 1mL).
The mixture was heated to 60 °C for 30 minutes. After cooling, the mixture was
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The titled conpound was obtai ned according to the
procedure described in Exanple 1B substituting Exanple

w@husfooto7iexanpl e 1A and substituting 4-am no- PCT/US2007/072228
N, L/ - di net hyI benzenesul f onani de for

basiﬁ@f_‘&g QOQ?EE ﬁ% gagsgll(sg%lu} ian Qgﬁgé—ﬁ?%g gpd (e%trﬁ;;ted with

DCNT'(ﬂﬁ) ﬁrL§2Th§"&om$fﬁ§aﬁ E%Anumpﬁaéég wehd dhed 612 RbAILAT sulfate,

5-(4-chl oro- phen
filtered andrnceptrated Lmdﬁar r@dgced pressurepteeprovidel the titled compound.

' NURYE TR Ean ol 37800 2. 26 i g 28 (AL § od bial ridc 2o

(8H)dm3:(gg|§qln/kr35@wml|)e 1B substituting Exanple 20A for
| e"1A and substituting 3-

(pyrrol i di ne-i-sul fonyl)-phenyl am ne for
4- am nobenzenesul fonam de. 1H NVR (CDCI 3) d ppm 1. 29
(3H), 1.60(4H), 2.18 (3H), 2.85 (4H), 4.35 (2H), 6.99

(1H), 7.30-7.80 (8H); NBdSle)2m z 473 (M+H). Exanpl e
23 ethyl 5 4 chlorophenv - et hyl - 1 -r3 (pj peridin-1
1- yhhenfd+chl methyl ~ ecaiboxylic acid

titl ed onpoundvvas Obt%ﬂgﬁ%g?e“rcord' ng t t he

procedure described in 1B substituting Exanple
2QAA sroummmmouo@na gslﬂbzw tnmolmm @ater (1.5 mL) was added to

o A RS SRR D750 BB el ek, 23w
over( mti‘te@OA(Mtlo(rgEﬁﬂa%'l? égp)ggé {ﬁlﬁ%r}ol?mﬁ{)a@'g?@ n-ﬁ;ﬁ was

addezndmmylse]wnh stiringsat|0f Whever 10 mlnutes and the temperature of the

mixtyti 3% et 1 856 b B0 et g Sor nciiBY 20 JuBuisn atgoom
temﬁé}atd?é %%B(ﬁ%%é’@ﬁ%ﬁé&ég with @W@)@Zﬁﬁﬁ% tHe4¢dhiBined

and substi t ut
orga@:tg@ﬂragi%wgéﬁggaﬂf(blﬁa&od); fiftered and concentrated under reduced

pres?gW@E@@ﬂ?stlﬁgﬁ Lf%%d W§§%%§ME{%& 3097 cm'

.982 (8H); M5 (ESI) mz 419 (MH).

Example 28
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenvl)-1H-pyrrole-3-carboxylic acid

ethyl ester
The titled compound was obtained according to the procedure described in
Example 1B substituting Example 20A for Example 1A. 'H NMR (CDCl3) 5 ppm
1.31 (3H), 2.25 (3H), 3.42 (2H), 4.20 (2H), 6.89 (1H), 7.30-7.44 (4H), 7.49-7.92
(4H); MS (ESI) m/z 419 (M+H).

Example 29
sodium 5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-

-57-



10

15

20

25

30

Exanpl e 25 ethyl 5-(4-chlorophenyl V2-net hyl -1
-(4-nitrophenvD-1 H pyrrol e-3-carboxylate The titled

we 96RAL¥E, Was obt ai ned according to the procedpEfus2007/072228
descri bed in Exanple 1B substituting Exanple 20A for

Exanpl e 1A and substituti Bg - am noni tr obenzene for
4- am nobenzenesul f onam ¥e= (CDCI3) d ppm 1. 30

3 : . 38+1.
(& 4|E_D&?mBIEeZ%BE gS.U)grlﬁ@z.Qg %ﬁ%%é_a%éggﬁéézg)(s M; $8ml:)4R 50 mL
of etnapal was healsektayeflus farL2houso -Afteropo)ing the pradipitdte pyas

sepd 8L 0 RN Ao ASSL BIEN hift  nSHOPERENS0a &
PPt 8 s an OIS e O
(2H)06 2% HI07 3Bn(:#8d4HN 7.68- 798 (4 ) MS HESHi m{2,:380/391.

jfied to a pH 12 with an aqueous sol uti on of KOCH
Alte‘?‘%ﬁ%%nd extracted with DCM (100 m ). The conbi ned

or Brainplen2&$4:3 9\ MO rfirvicivay uspertiedtinsethhable50 mL) and

ed and concentrated under reduced pressure to

tfea%blc}«tdﬁ{jé M pguesys MaQid (Hdmid. The minturecwas Bratedsaimeflus for
80 rr?@t{{%es f/rg%?ség%;é)nﬁy)@ @&ﬁﬁgﬂ)tg-@gﬁp & bblge o WhicAwas
rinset with atfaho! pstired hergughiyin1 d- PIOA OHROIE révdiletted by
el st R A R ST loisnas oS heer
vao Sl 8 ety dapscisigh ok, MBS a0,
detegm@tmmaﬁlsm\uéwwm@MElz;LMsmqs) Brppmacl)tﬂéﬁg (d).289), g.zo
; . ! )

. 280, 0238, 25 a8 Gl s 41 W ekl W afhr e vas "

al Tieavdibodiurn isakt (09429 Was pAftitiohed betwi &9 EtOAcHHY 8'M

20 m nutes at roomtenperature, the m xture was

aq.agyeews HEd (16 mi-)vdth stiking. Hexaneawas addedand kel biphasic

mixi et frdrBung shirdd; i BRpIdRRRR ves SPaiAtaR. Washed with
waterrj diiediovemiia;80;,, avid ddridentratet! ©@5drolidethe ftdg ag@97 cnt

Example 30
dimethylaminomethylene-sulfamovl)-

1H-pyrrole-3-carbonyl chloride

Oxalyl chloride (2 M in DCM, 3.84 mL) was added drop wise at0°C to a
solution of Example 29 (1.5 g, 3.84 mmol) in DCM (25 mL) / DMF (0.5 mL).
Mixture was stirred for 3 hours after which the mixture was concentrated under
reduced pressure and used directly for the next step. MS (ESI) m/z 464.
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Exanpl e 28 5-(4-chl oro-phenv p-2-nethyl -
- (4-sul famoyl - phenyl') -1 H-pyrrol e-3-carboxylic acid

webhigloopsier The titled compound was obtained pes@ksliondr2228
to the procedure described in Exanple 1B substituting

Exanpl e 20A for Exanple 1A. 1H NWR (CDClI 3) d ppm 1.31

(3H), 2.25 (3H), 3.42 (2H), 4.20 (2H), 6.89 (1 H,

7.30-7.44 (4H) 7.49-7.92 (4H); M5 (ESI) mz 419 (MtH) .

Exanpl e 29 sodi um 5- (4-chl or o- phenvh- 2- et hyl -

-(4-su|farmy| phenle Bxampie @0B- 3- car boxyl ate Exan'pl e
I OH (5 M

5-(£2hidto phSnyi:Lf-

After QQPbyﬂ?&etiléaFH%ghéJ bb@t ﬁ-ﬁﬁ\@tﬁoﬁlﬁﬁhﬁtﬁg-%
f||tra|onan washe W CcCE W and

dr Ted ¢aJd <0 56) ymixtuice pf Baamplead0AL{s. %g,sfhﬁﬂummb)l and NHO-

amd{ishreRE Ryradiands, a4, ' (hims) RO mygwes

addéd TEANALEY eily, 1 15X Airaok. %e(rﬂtxﬁﬂegvaslgtlrﬂé@ Y rdtﬁﬁ temperature
suspended i n et hanol 50 m.) and treated with

for f'é{almsu% afgoph (ctdhﬁLSplvem%weirwem@vqﬁynﬁeat@pc@d presstme and

e ISR 5 oA bR ks

to olbthirf meQIhIe!i ¢dm[30tlncEt BAOIMR (@9@3) 8§|§m| beza(sréhbzm sz?1 2.74

rinsed with nore 1.
(3H)s é}%(&hb)s 6&0 (édﬂ)uﬁ@&J f2ddtih 7. 50g-ﬂ 9@ (5HY MBJE&SE) méz 489

(M+ ﬁ?e di sodiumsalt. MS (ESI: negative ion detection)
389/391. 1H NMR (300 MHz, DMSO-d 6) d ppm 7.67 (d,
7.20 (d, 2H), 7.07 (d, 2H), 6.98 (d, 2H), 6.54

IP1 2.32 (s, 3H. The disodiumsalt (0.94 g) was
—%\?—t—a—a‘:@%&&ﬁet ween Et CAc and 0.5 M aqg. aqueous HCl (10

ol 490 B A I A T A R et
amidepachaas dExamplé 80 od Exampleet0) (6:076d, D53 Nam6Pin dnaTHF (5
mL) a??gc%ttér@r‘\tp%gathpe ragvald%edtahgn%gsd %%g%nt '(:'ggcrﬁ).l %hg cr)nixture was
heated to reflux and monitored by TLC. Upon completion (as determined by
TLC) the mixture was cooled and was quenched by careful addition of a solution
of ammonium chloride (saturated, 2 mL), water (5 mL) and extracted with DCM
(3x30 mL). The combined organic phase was dried over sodium sulfate, filtered
and concentrated under reduced pressure and the residue was purified by

chromatography using either DCM or a mixture of DCM:EtOAc (4:1).

Example 31

rrol-1-yl]-benzenesulfonamide
The titled compound was obtained according to General Procedure B
using Example 30 and ethylmagnesium bromide (1.0 M in THF). 'H NMR
(CDCl3) 3 ppm 1.20 (3H), 2.20 (3H), 2.45 (2H), 3.39 (2H), 6.95 (1H), 7.33-7.90
(8H); MS (ESI) m/z 403 (M+H).
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5-f 4-chl or o- phenv

-1-f4- (di net hyl am nonet hyl ene- sul f anoyl VDhenvn- 2- net hy
wb2008ldeyy r ol e- 3-carboxylic acid PCT/US2007/072228

N- net hoxy- N- et hyl - am de Exanpl e 30A

5- (4-chl or o- phenyl ) -1-r4-(di met hyl am nonet hyl ene-sul f a

nmoyl ) - phenyl 1- 2-net hyl - 1H pyrrol e- 3-carbonyl chloride

Oxalyl chloride (2 Min DCM 3.84 nlL) was added drop

wise at 0 OCto a solution of Exanple 29 ( 1.5 g, 3.84

mol ) in DCM (25 ni) / Exummle% n). Mxture was

D-(4-chloro-phan y ethyl-py LNz
f oThd ﬁl@e@@dﬁwﬁéhﬁ@ wd%&taﬂeh éHcérdiﬁé t&@éﬁ@r&l F%@%e ure B
d-"-chl oro- phenv -i-f~di met hyl am nonet hyl ene- sul f anpov

using fxample 30 mﬂnyopropylm@gneﬂwnmmd@m MigdiR). 'HNMR

(CD@%B@@& @ﬁS %bg?&@?‘gﬁmf 8512408 85141738 90

(8H)M4@g53|§ hytb,yqlémqy-h)am ne hydrochloride (0.5 g, 5.1 1
mol ) in 0 nm.) was added TEA ( 1.62 nL, 11.6

nmol ). The m xture was stirred at roomtenperature for
five hours after whi ChéEE gglgents were renoved under
reduced pressure and t purified by

C 4-{Bve4- gmbneugli)ﬂ@ld_pmpah@ca?boﬁ%-mﬁith?gg&rrdl9|5y' )
to obtain the titled conmpoun 1H ppm

2.20(3H), 2.47 (6H) benzenesulfonamide (3H) 6.20 (1H),

Gortls fétlobipbid Was'qitdinied dacoling o' Gerttidl Etebii b
using Exasipho 80 andrdmiqpropyla'taggf\gamnd brqraidés005E M it HELS utHh
NMPquﬁéﬁﬁgmmﬁﬁa@Eﬁomote@wé? 28,307, £554360 06 35 (1H). 7.05-

The m xture was heated to
7'.95ref ?%SQE %‘&11@@1 E@ . .

ux an n| tor LC. Upon conpletion (as

determi ned by TLC) the m xture was cool ed and was
gquenched by careful addition of a solution of anmoni um
chloride (saturated, 2 nL), water (5 mL) and extracted
with DCM (3x30 ni). Th&Exampleddy or gani ¢ phase was

benznesulfonamide
The titled compound was obtained according to General Procedure B
using Example 30 and p-tolylmagnesium bromide (1.0 M in THF). 'H NMR
(CDCl3) & ppm 2.26 (3H), 2.35 (3H), 3.55 (2H), 6.75 (1H), 7.25-7.92 (12H); MS
(ESI) m/z 465 (M+H).

Example 35
4-[3-(4-chloro-3-methyl-benzovyl)-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-yi]-

benzenesulfonamide

The titled compound was obtained according to General Procedure B
using Example 30 and 4-chloro-3-methylphenylmagnesium bromide (1.0 M in

THF). 'H NMR (CDCl3) & ppm 2.20 (3H), 2.30 (3H), 3.80 (2H), 6.90 (1H), 7.34-
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chr omat ogr aphy using either DCM or a m xture of
DCM Et OAc (4:1). Exanple 3 1 4-f5-(4-chloro-phenv

wo 2008RbIvyk - 3- propi onyl - pyrrol -1-yl | - benzenesul pef@R @S 072228
The titled conpound was obtained according to General

le 30 d et hyl '
792 TS ER LT RSETER . 1 AR (CDO 3) d ppm 1. 20
(3H), 2. 20 (3H), 2.45 (2H)13.39 (2H), 6.95 ( 1H)

7.33-7.90 (8H); M5 (ESI) mlz 403 (M+H). Exanpl e 32
4-[5-(4-chl oro-phenvn-3-isobutyryl -2-nmet hyl -pyrrol -1-

n- benzenesul f onam de T%@!@g&comound was obt ai ned
accordl ng to General Pres usi ng Exanpl e 30 and
(C IOIO

(2I—I) 6. 85 ol

b Yhe tigbd ? rp%.u e%av%oatae 9 355250940 SEURIF Posactyg B
usmg)Exauhplé mammobhmma@neamm bidrhigié (q ONPIATIHFRS'H
obt ali ned accordi gr;%_lito Ceneral Procedure usi n

NMFE S EYGT3 ST 16 () g (A GrREs( i BT @ (18F B0M (55)
miz & )( NVR (CDClI 3) d ppm0.75 (4H), 1.10 (1H) 2.26
§E|) .85 (2H), 6.85 (1H), 7.05- 7.95 (8H); M (ESI)
mz 415 (M+H). Exanple 34
4-r5-(4-chl or o- phenvO- 2- et hyl - 3- (4- net hyl - benzovO0- pyr
rol -1-yl I benzenesul f onam de The titled conpound was

obt ai ned according to @%gieﬁocedure B using

Exanpl e 30 and p-tolyl bromde( 1.0 Min

A[8R1-chleraNyie YO8 S)flubro@rmetiy¢ -BmetBvDpvriblA5yil-
(Vi) . Exanpi o 35~ benzenssiifsnahiie. (e e des

4-TRe &lﬂeG%bﬁfﬁbu%d'Wé@Mbtéﬁ%tFQé’éoVéW%@éﬁé P&.‘Bﬂure

-2-nmet hyl -pyrrol -1-yl 1- benzenesu amd etltle
using drxesuple 3Ranchbifwonea-methoxyphenylmageesiumh bromided0r% Main
THF). 'H NMR (CDCl3) 8 ppm 2.22 (3H), 3.70 (3H), 3.80 (2H), 6.90 (1H), 6.95

(1H), 7.15-7.92 (10H); MS (ESI) m/z 499 (M+H).

Example 38
ethyl 5-(4-chlorophenyi)-2-methyl-1-(3-(methylsulfonyl)phenyl)-1H-pyrrole-3-
carboxylate
The titled compound was obtained according to the procedure described in
Example 1B substituting Example 20A for Example 1A and substituting 3-
methylsulfonyl-phenylamine for 4-aminobenzenesulfonamide. 'H NMR
(CDCl3) 6 ppm 1.35 (3H), 2.18 (3H), 2.75 (3H), 4.27 (2H), 6.99 (1H), 7.33-7.90
(8H); MS (ESI) m/z 418 (M+H).

Example 39
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usi ng Exanpl e 30 and 4-chl oro- 3- net hyl phenyl magnesi um
bromde ( 1.0 Min THF). 1H NVMR (CDCI 3) d ppm 2. 20

wao 30d8008780 (3H), 3.80 (2H), 6.90 ( 1H) 7. 34- 7p82UE2007/072228
11H) VB (ESI) mfz 499. Exanpl e 36

obt ai nedaccordl ng tog aB cedure Bu3|ng
Exanpl e 30 and_4-chl orop esnumbromde(l .0 M
i rEXaRple IHMVRg( COQA Bmal), Na® 8. (B BHY, mB) ir23q ait) of

etha&lgvﬁ% g%gt@d to reﬁux Zorgz% Igc}u and'\{ﬁeFlESICﬁeﬂo am%uen MeH)
temp‘érétﬁré 4Tﬁé|pH af méega{ut)orﬁvv% afdlju&é@t@zmﬁkiurhe SFEEF WHICK it

rol-1-yl 1- benzenesul f onam de titled

was erpaLH IO COb {3 10Gmbs . Shaoeyinodarganic phaseswere dhed

(NeoSETERITRE 0 AUl oo ARSI i JR008S4 -

presé@rld)to ;3?0\7 ide (théMitled cBfhgouint. 6t Iiﬁghgl‘\‘ gctb'bla)@ (211'§ g3H), 2.65
z

n
(3H)e6 ﬂ@l (1 &)(hg§M%5 &%Hbd\d@(ksihiemfmgﬁ
-(3-(net hyl sul fonvQohenvn-1 H pyrrol e-3- carboxyl ate
The titled conpound was obtai ned according to the
procedure described in Exanple 1B substituting Exanple
20A for Exanple 1A and substituting 3-
met hyl sul f onyl - phenyl ar 0

~(ALd B 3¢
7.33-7.90 (8I-Q§rb@£( erethonv-ﬂr&-thmamldeExanpl e’

39d- ~- chl or o- phenvh-i - O et hanesul f onyl - phenv
p~- et hyl -1 H Dyrrol e- Scar boxylic acid Exanple 38 (0.47

g, 1.13 mol), NaOH (55%@1440111 ) in 30 nt of
4et hanol was heat eotl to reftux tor 20 hours and then_

vvas adj usted to 4 ( gthafter whi ch it

The titled compound was obtained according to the procedure described in
Example 30A substituting Example 39 for Example 29. MS (DCI) m/z 408.

Example 40B
5-(4-chloro-phenyl)}-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-pyrrole-3-

carboxylic acid N-methoxy-N-methyl amide

The titled compound was obtained according to the procedure described in
Example 30B substituting Example 40A for Example 30A. 'H NMR (CDCls)
3 ppm 2.19 (3H), 2.60 (3H), 2.75 (3H), 3.40 (3H), 6.50 (1H), 7.33-7.85 (8H); MS
(ESI) m/z 433 (M+H).

Example 41
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was extracted with DCM (3x100 nL). The conbi ned

organi c phases were dried (Na 2SO4), filtered and the
worgesnogomhase was concentrated under reduced pPCgFaASdE/072228

to provide the titled conpound. 1H NVR (CDCI 3) d ppm

A 9 2.[13y , LY : ; 5 P }QIE!%’V]'DEeggls-é'r%gth(v?‘%'pwol's‘
d- - chl or o- phenle - QY b qsaidd onyl - phenv
p~- et hyl -1 H pyrrol e- XylrT¢ acid met hoxy- net hyl
aniheetitedaegrhpod@iwas obtained according to General Procedure B

using Expipls 48 R b yoneRTiom PR ec Y BRI

Cog s e T TS ST

(8H);(BSI (EST) m/2802 (Mddhipl e 40B 5- (4-chl or o- phenv
- 1- (3- et hanesul f onyl - phenv - 2-net hyl - 1H pyrr ol e- 3-
carboxylic acid N nethoxy-N nmethyl am de The titled
conmpound was obtai ned according to the procedure
described in Exanple 30B substituting Exanple 40A for
Exarrple 30A. 1H NMWR (cmgmmg_ﬂe&pm 2.19 (3H), 2.60

- I'FI@ tittéchooep dhﬁdwdsmamed acctm!lh? lte khe procedures described
yrrol %Ilpro pan- i-one The titled conpound was,
in Ewmeﬁew iing aretephenans for 24 whilnemeagstephenpne in

Erarft DA A DML 4 nebbb Bl
ExarﬂpléBI B§.3 NMR7(@E(CNI§D S ppm38.:30.(3H) (2I‘HB (3MR Z.B851(BHN4.29Q2H),
2- msth (3-frmet hyl sul fonv

6.80 (kB A LGS Mo Bi2eTad WF By at o The £1t1 ed

conpound was obtai ned according to the procedures
descri bed

Example 43
5-(4-chloro-phenyl)-1-(3-ethanesulfonyl-phenyl}-2-methyl-1 H-pyrrole-3-carboxvlic

acid ethyl ester

Example 43A
1-ethanesulfonyl-3-nitro-benzene

Potassium nitrate (4.46 g, 44.12 mmol) was added portion wise to a
solution of ethylphenyl sulfone in concentrated HCI (25 mL) at room temperature;
then the mixture was heated to reflux for one hour. After cooling, the mixture was
poured onto ice and the precipitate was collected by filtration. The solid was
washed with cold water (2x50 mL) and dried. 'H NMR (CDCl3) 5 ppm 1.28 (3H),
3.45 (2H), 7.80 (1H), 8.21 (1H), 8.30 (1H), 8.85 (1H); MS (DCI) m/z 216 (M+H).
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in Exanple 1 substituting acetophenone for
2, 4" -di bronpacet ophenone i n Exanpl e 1A and

wor200@Bysul fonyl ) aniline for PCT/US2007/072228
4- am nobenzenesul fonam de in Exanple 1B. 1H NMR

(cDCI 3) d ppm 1.30 (3H), 2. 1843 2.45 (3H), 4.29
(2H), 6.80 (1H)17.20- BV (ESI) mz 384

(MtH) . Exanpl e
- 1- ( 3- et hanesul e a@m@ G QH Sl el/ /-pyrrole-3-c

arEbmuypleGl%c((HG gt By18 menal) wﬁsasmppended\m ethanol (35 mL) at 0

oC it BRIl SR, 384 b 3 SRR TR PR AEREbEAT A6 mL) was
adde‘ép"FHé ﬁmefe whE YeBhan A 66 °C FONS0 MinGRB &Y é54I6d tdiabient
(25 at roomtenperature, then the m xture was

temneeatuw be ipkt of thefroixtureavamadiusigd tera pblo12 Hgingtareaqueous

solullf S OLYSRYRY EeadtBbibd i BRI QR RiE e Girffihec

orgafiiel phaget Weréb@@l dver)sodiuin duifae, fi lléfeul\ﬁhd me?ﬁraﬂewm“
1.28 (3H), 3.45 (2H), 7.80 (1 21 (101830 (1H)
R CNTE 3 I L A N P LU RS SR A

A B GRIEE LB AR T IR BRIV "ot 008 then 4

solution of SnCl2 (2.64 g, 13.9 mol) in HC
(concentrated, 10 nlL) was added. The m xture was
heated at 60 OC for 30 m nutes and cool ed to anbi ent

tenperature. The pH ofg ;&%B[E'&@re was adj usted to a

pH 12 using an aqueous f KOH (50%, and
5-@bechland-phiemyl}-h-(Beith aBeduifdnyl-pheiemine iR -mesth gk tfdipiyerole-3-

phases were dried over f.odi u u fa}te filtered and
concentrated to dMﬂiﬁiﬁﬁe titled
( g@@ﬁg&% gaﬂ;lpgio W&b.&&%ﬁoﬁ?ﬁa t&&ﬁ% mfb%ug H)esfént%d in

Example 1B substituting Example 20A for Example 1A and 3- ethansulfonyl-

f onyl - phenyl ani ne) - 2- _1/-/ -
pheriarier faRynobeReseeiRREM G ot MR GG & BRbieE (M),
1.3248F) R4 BI(BRY R4590H) NE20 Q2141 5.89 PRSI 83.985¢ 8L s (ESI)
m/z 432 (M+H).

Example 44
1-(3-ethanesulfonyl-phenylamine)-2-methyl-5-phenyl-1H-pyrrole-3-carboxylic acid

ethyl ester
The titled compound was obtained according to the procedures described
in Example 1 substituting acetophenone for 2,4'-dibromoacetophenone in
Example 1A and 3-ethane sulfonyl-phenylamine for 4-aminobenzenesulfonamide
in Example 1B. 'H NMR (CDCl3) & ppm 1.25 (3H), 1.30 (3H), 2.16 (3H), 3.45
(2H), 4.20 (2H), 6.89 (1H), 7.25-7.90 (9H); MS (ESI) m/z 398 (M+H).
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Exanpl e 1B substituting Exanple 20A for Exanple 1A and
3- et hansul f onyl phenyl am ne for

wée08/edenzenesul f onam de. 1H NVR (CDCl 3) d pporiusz2é7o72228
(3H, 1.32 (3H), 2.18 (3H) 3.45 (2H), 4.20 (2H) 6.89

EullH) 7.33-7.90 (8H); NEXgES||g4%nz 432 (MrH). Exanpl e

conpound was obt ai ned aMg to the procedures

eﬂffﬁ«?#eéfﬁae%e@fsmaﬁ% LR 5 ARRSRORE b Ghred n
ExarﬁEf;\Lefp 4@stbpRendiie for 24 TNBRIMEIRRY ﬁéﬁtﬁ’@ meExa"rnple

elB NVR ( CDCl 3) dppml 25(3}-5) 1. %
1A apd ﬁen?p(repgne-z -suifopyiiphenylamine fgr 4-@nsgoipqn49nesulf95am

ExampliBy H SMRACHCIT® Paty s aHE B33 (PRMR 18 AL 4 4H)

4.20 @Hyreedmﬁ) FPH780 (FHRMS! (BShYh/zept2MFRg titl ed
conpound was obt ai ned accordlng to the procedure
described in Exanple 1 substituting acetophenone for
2, 4" - di bronoacet ophenone in Exanple 1A and
3- (propane-2-sul fonyl ) - phenyl am ne for
4- am nobenzenesul f onamBi@ample@6anpl e 1B. 1H NMR

CDCl 3) d ppm. 1. 33 (3H) 1.33 §6H) 2.18 (3H), 3.34

{dnchioro-phenylly1-(Fmethanesulfonyl- Wika-phe rale

n12 412 (M+H). Ex :
d-~-chl oro- phenvDT- i€ acid ethyl este - phenv

p~- phenyl -1 H pyrrol e- Scarboxylic acid ethyl ester
Exanpl e 46A

2-benzoyl - 4- (4- chl or o- phenyl ) - 4- oxo- butyric acid et hyl
ester The titled conpogggm%4g}qt ai ned according to

t he procedure descrl be arrpl e 1A substituting
C : ‘ pid Bthivl ester

7 agid
S 58 ?Egéﬁéﬁ&oﬁaﬁaﬁ?%ﬂﬁt@fﬁ éﬂ%ﬁ Bl o prgeug fosorbed
Examglét pﬁl%ebéﬁtﬁtm - Hivhd-FI4 chlord- mﬁﬁyl)-&haﬁah& ford2,40
dlbromoacetophenone and substituting 3-oxo-3-phenyl-propionic acid ethyl ester
for ethyl acetoacetate. 'H NMR (CDCl3) & ppm 1.31 (3H), 3.10 (2H), 4.12 (2H),
4.45 (1H), 7.35-7.89 (9H); MS (ESI) m/z 345 (M+H).

Example 468
5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-phenyl-1H-pyrrole-3-

carboxylic acid ethyl ester
The titled compound was obtained according to the procedure described in

Example 1B substituting Example 46A for Example 1A and substituting 3-
methanesulfonyl-phenylamine for 4-aminobenzenesulfonamide. 'H NMR
(CDCl3) 8 ppm 1.30 (3H), 2.85 (3H), 4.29 (2H), 6.90 (1H), 7.22-7.90 (13H); MS
(ESI) m/z 480 (M+H).
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4.45 (1H), 7.35-7.89 (9H); M5 (ESI) mz 345 (MtH).
Exanpl e 46B d-”-chl or o- phenv

w2080 hanesul f onyl - phenv PCT/US2007/072228
p~- phenyl -1 H pyrrol e- Scarboxylic acid ethyl ester The
titled conpound was obtained according to the
procedure described in Exanple 1B substituting Exanple
46A for Exanple 1A and substituting 3-
met hanesul f onyl - phenyl am ne for
4- ani nobenzenesul fonamﬁmmﬂlELﬂVR (CDCl 3) d ppm 1. 30

_- v% phean 1H-pyrrole-

d-te- chloro pheny}eaﬂm& mpagdpﬂ wﬁhgrte nmet hanesul f on
yl - phenyl M+ pyrrol e- 3-carboxylic acid ethyl ester
Exanpl e 47A 4-(4-chl oro-phenyl)-2-(4-fl uoro-benzoyl
")-4-o0xo-butyric acid ethyl ester The titled conpound
was obtai ned according to the procedure described in

Exan'pl e 1A subst I tuti nExample 47A
none f

El:g:zr_y,{,;gbutoylrricza'céilc'i éthyl ester
3 Tl4e i.hét?veen@laanu'wa§o&éﬂféa@&o?agg%tg;ihg pg%érﬁdfrggkgéribed in

for eth toacet at e
Exarple) 1A 3ubstituting 2-bromo-( A#hchlero4gsheritfyeth@anobe forsb4-8H) ;

dibrafFoaceinphftiistans bbstnng 318 Boianesyh-3ereropinis acid
ethyf estet fd?féw'a\éé{odcelf’atér OHeNMR (@Dé%?% g&ﬁ% 2230?@,)"3'05 (2H),

ester The titled conpound was" obt

4.12t(RH) pt.46ddH).e7.Q8 685 (8Hd); IMS EEShrh& 363 ¢dMivbl)i t ut i ng
Exanpl e 47A for Exanple 1A and substituting 3-
met hanesul f onyl - phenyl am ne for
4- am nobenzenesul fonam de. 1H NMR (CDCI 3) d ppm 1. 27
(3H) 2.84 (3H), 4.23 (2H), 6.92 (1 H), 7.02-7.90
(12H) NG (ESI) mz 49Example 47Bxanpl e 48

vlf) | 143 &e%%@éh fo%vl(%émﬁ )hﬁq ‘Byrrole-

3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
Example 1B substituting Example 47A for Example 1A and substituting 3-
methanesulfonyl-phenylamine for 4-aminobenzenesulfonamide. 'H NMR
(CDCI3) 8 ppm 1.27 (3H), 2.84 (3H), 4.23 (2H), 6.92 (1H), 7.02-7.90 (12H); MS
(ESI) m/z 498 (M+H).

Example 48
5-(4-chloro-phenyl}-2-(2-fluoro-phenyl)-1-(3-methanesulfonyl-phenyl)-1H-pyrrole-

3-carboxylic acid ethyl ester

Example 48A
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3-carboxylic acid ethyl ester Exanple
48A4- (4- chl or o- phenyl ) - 2- (2-f | uor o- benzovD- 4- oxo- but yr

wO2o@R@osh7et hyl ester The titled conpound was oRERiuREsd7/072228
according to the procedure described in Exanple 1A

- phenyl ) - et hanone for
g&g_gulvmramd ethyl ester

3 '('Re Hlé’(ﬁ’ F:Bmgﬁo Hﬁlﬁa§o%ﬂ1&f I\%aﬁ%tg%g p‘?%%ﬂff@%k@&ﬂbed in

for eth acetate.

Exampld) 1A 3ub5t|t(1ﬂng 2-brono-( i(H-I)th@'roqﬂwe{ml-)}ethancﬁe forg®41-8H) ;

dibrﬁ?égeghbla?%&rﬁﬁgﬁé ﬁvggtdtglzx Al gg(hgﬂu&qgrgpenyl) 3-oxo-propionic acid
ethyt éstéﬁfdr%ttm%ét&afdé‘ﬂa\tb phmwiﬁi g CHY it b%c{ gﬁggg@d {2H),

aci d hyl® ester The titled c

4, 126(2&);@45@% %.00- M@é&d)JMSdESt)rmIIBMIB(M-Eﬂ)aan e 1B
substituti ng Exanpl e 48A for Exanple 1A and
substituting 3- nethanesul fonyl - phenyl anmi ne for
4- am nobenzenesul fonam de. 1H NMR (CDCI 3) d ppm 1. 34

(3H), 2.80 (3H), 4.29 (2H), 6.90 (1 H), 7.02-7.90
(12H); I\/IS(ESI) m z 49&_@% 48Bxanpl e 49

car boxyllc aci d es-bgfb@n@acwy@sté% TP
_i_éeﬁ hl or o- phenv p-2- 0xo- et - 3- 0X0- pent anoi ¢
ac fﬁ@ﬁommw oblainad m@wgdomg popgedure gescribed in
[ [
Exafpfeh18 s08stidihg Eahfie dpaton ERaRoe A hdrsiGind s,
metlmnﬁsulfdnjdfpi'umtammpffenémnmobesz&ndsulfuhanwde 'HNMR

(cDCRE% DRBE T aAu3H, B oriaFbrdreBhi e 411 Rb 62799 (toH): M

) , 3.18 (2 13.70 (1 4.12 (2
(ES|§/%4'?325§/&(”4)|24)|_D M5 (ESI() H)rri z 297 (I(\/I+|I:|)|) Exarrpl(eH)
49Bd- ~- chl or o- Dhenv

A-ethyl -i - O net hanesul f onyl - phenyl VI H pyrr ol e- S- car box
ylic acid ethyl ester The titled conpound was obtai ned

according to the procedtxfngRsg i bed in

5-(4-chloro-phenyl)-2-ethyl-1-(3-methanesulfonyl-phenvyi)-1H-pyrrole-3-carboxylic

acid ethyl ester

Example 49A
2-[2-(4-chloro-phenyl)-2-oxo-ethyl]-3-oxo-pentanoic acid ethyl ester

The titled compound was obtained according to the procedure described in
Example 1A substituting 2-bromo-1-(4-chloro-phenyl)-ethanone for 2,4'-
dibromoacetophenone and substituting 3-oxo-pentanoic acid ethyl ester for ethyl
acetoacetate. 'H NMR (CDCl3) 8 ppm 1.10 (3H), 1.30 (3H), 2.49 (2H), 3.18 (2H),
3.70 (1H), 4.12 (2H), 7.35-7.80 (4H); MS (ESI) m/z 297 (M+H).

Example 498
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Exanpl e 1B substituting Exanple 49A for Exanple 1A and
substituting 3- nethanesul fonyl - phenyl am ne for
Wézm@@a@nzenesul fonam de. 1H NMR (CDCI 3) d ppmﬂgsg@,mnzzs
(3H)1 34(3H) 255(2H) 283(3H) 430(2H)1 .81
I—p ? (1 (ESI) mz 432 ( M+H) . anpl e
5-(4 @Io o-phenv )-2- ethvl methanesulfonvl phenyl)- H-pvrrole 3-carboxylic

5- (4-chl or o- phenyl) - 1*%%!hé§g§ulfonyl phenyl V2- net h

yl-1 Hpyrrol e-3- car benzyl ester Exanple
5Ghhetitied (:ampbund avashebipined?accondiaghy ithe pracexue described in

Exardplel 18 SHELERS Exaite 40ACHESaMIE AN At RuhgRe-
metﬁéﬂé%hlfbh’%lﬁrﬂan@fré?ﬁnﬁﬁ%llﬂa‘imﬁbb@ﬁiér@%%hénﬁ@a']-‘i’Nleior

ronoacet ophenone and substituti ng
(CD@lsp& ppbut 20i (BHACT 64lc(8hlz),y2 5642H), 2.88 (3HMN4.30 (2H), 6.81 (1H),

t H N d 2.10 (3 3.18
7'30?%5&’?5@%@53@;) 4 | -)7. 2577 83 (9I(—|) H) M5 (ESI)
mz 345 (MtH). Exan'pl e 50B d*-chl oro- phenv

- O net hanesul f onyl - phenv *-net hyl - |
H pyrrol e- Scar boxylic acid benzyl ester The titled

conmpound was obt ai ned i to the procedure
descri bed in Exanpl e 1%@&?@;“ ng Exanple 50A for
BX@rgHicrolghenyl)- suBshethahesdfohyl-phenyl)-2-methyl-1H-pyrrole-3-
met hanesul fonyl - phenyl am ne f or

4- am nobenzenesul $3Raxyliccacid hepky gster) 3) d ppm 2. 20
(3H), 2.85 (3H), 5.50 (2H), 6.85 ( 1H), 7.20-7.80
(13H); Ms (ESI) mz 480 (M+H). General Procedure C A

m xture of al dehyde, vExamplet0Ae ( 1.1 eq),
2 h I Ithlazo i um rm'de

(0.
: “"w%ﬁﬁ"ﬁ ﬂ%‘? ﬁgﬁ";“ﬁi"”ﬁ e
Xa GTASGHDSTU - -

d'b? %} nﬁ\ ﬁ 1{100/ soh {i ng: dnrorpd usﬁﬂnago Cum
iorBREABBAS fortel At ShKINLARG 3% BltyHE Attt BORAH Bster for ethyl
acetBhE&tats. e'H NMRI(EDCIYS Yeh 2.Y01(SRY, 13185, £72 YHS, 19268 (2H),

chr omat ogr aphy
7.25-7.83 (9H); MS (ESI) m/z 345 (M+H).

Example 50B
5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-pyrrole-3-

carboxylic acid benzyl ester

The titled compound was obtained according to the procedure described in
Example 1B substituting Example 50A for Example 1A and substituting 3-
methanesulfonyl-phenylamine for 4-aminobenzenesulfonamide. '"H NMR
(CDCl3) 6 ppm 2.20 (3H), 2.85 (3H), 5.50 (2H), 6.85 (1H), 7.20-7.80 (13H); MS
(ESI) m/z 480 (M+H).

General Procedure C:
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using a gradient of ethyl acetate (0-40% in DCM
Ceneral procedure D 1,4-D one obtained from CGener al

woharesre Clan amine (1.3 eq) and ptol uenesul pERS2007/072228
acid (0.05 eq) were heated in toluene at reflux for 24

hours. After cooling m xture was dil ut ed

D A TR BF AIERYEHe Can Y HEaRa 1 Haa)( S-ethyl %e%hgqv?mmhyw-
mettiREBRAAIindE 10 25 o) RU-TEK (£ H3'\Iee S n ethanol (2.5

M) apreflux foe20 1ﬁbarsr eAftelueootimg, the mixtide wds kjluted with DCM and

wasl%iy_vgﬁt o%%u e/g Nﬁﬁb%ﬁ\"tt L ﬁ[a%glegﬂé sgf:ilum charbonate
(10%136Iﬂ|t|6i‘r’} Hﬁ@&%’iﬁ@%&mﬁhﬁﬂf@xt fi Itered an congentrated under
T et 5-phenyl - 1H pyrrol'e Ex

redugeg néee}sm@eiﬁ amesmue avas ypisaliy euruﬂed by flashphwontategsaphy

“S'"%Enﬁkﬁﬁﬂbﬁf@@&ﬁ%&e@u@%@"bﬁ RoEMenyde and

but - 3-en-2-one. 1H NWVR (CDCI3) d ppm 2.1 0 (3H) 2.63
(2H) 285 2H), 7.30-7.80 (5H); Ms (DCl) mz 177
e 5 1B

i o St SRAR £ oEp it a e s SR

tolue;meeulé?iuc actfiz(:ﬂc% bq)JIWIere Eeatwi’:lifw t&uleneﬁaiﬂr@flhﬂ( Wlm%"ﬁurﬁsﬁR After
EX . . p- Met, Qn enyl am ne.
cooliigpiRRafidurg weo i Geg i DEM gndvgsHes wih gaiytiorsohicy (1
I

M) aﬂrd 'ébt_:ilugn %e%;aﬁgr%gastﬁﬁ o%y%%t&&ﬁ l'l me% ) _rﬁ%]seullgl)(‘@';fﬁﬂe?ed
and ecrpgemrcalteﬁ Thder iedueed poegsuried Thegesiduei may becplmﬁédrtg/
ol e B S SRARF ol PSSl FLSGF o,

1H NVR (CDCl 3) d ppm 2.18 (3H)12.80 (3H) 6.12 ( 1H)

6.24 ( 1H), 7.22-7.98 (9H); M5 (ESI) mz 312 (M+H).
Exanpl e 53

Example 51
1-(4-methanesulfonyl-phenyl)-2-methyl-5-phenyl-1H-pyrrole

Example 51A

1-phenyl-pentane-1.4-dione
The titled compound was obtained according to the procedure described in

General Procedure C using benzaldehyde and but-3-en-2-one. 'H NMR
(CDCl3) 8 ppm 2.10 (3H), 2.63 (2H), 2.85 (2H), 7.30-7.80 (5H); MS (DCI) m/z 177
(M+H).

Example 51B
1-(4-methanesulfonyl-phenyl)-2-methyl-5-phenyl-1 H-pyrrole
The titled compound was obtained according to the procedure described in

General Procedure § using Example 51A and p-methanesulfonyl phenylamine.
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1- ( 3- et hanesul f onyl - phenyl ) - 2- net hyl - 5- phenyl -
/-/-pyrrole The titled conpound was obtai ned according
wb0oodsheadga ocedur e descri bed in General Proceduper®s2007/072228
usi ng Exanpl e 5 1A and m et hanesul fonyl phenyl am' ne
"H N (BDE ) Sprh &, Y51, Ry (BHib. 10 G4t 6130 (148
H NMFi(‘éD(S siﬁrmpm@ 3H), 283 @BHsS. 110 @9*)( (148, (@Qﬁj 98

(QH)'4- ?2@;* ﬁlﬁﬁﬁ 6ﬁféwpl Syrsfol -1-yl)-benzenesul f onam de

The titled conpound was obtai ned according to the
procedure described in General Procedure D using
Exanpl e 5 1A and p-am no- benzenesul f onam de. 1H NWR
(CDCI3) d ppm 2.15 (3 8 H 6.10 (1 H), 6.20 (1
H, 7.20-7.98 (9H); M5 313 (M+H). Exanpl e 55
2 (4- ﬁlimeihghw dﬁv(-ghemlharmethvl-ﬁmhemhVMrnﬁlerret hy

' T8 Big formepind e ohlained akcorRt §o B Picdbiik AgSerbed in
GenémP%wémaﬁggxahﬁﬂelmA%ﬁ%eﬂﬁ yﬁ)h’é’dyi‘cﬂmne

] | or o- benzal dehyde 'and but - 3- en- 2- one.
H N(\wtﬂ)(ﬂ)lplsj Sppm 2. 18 (IR, 8@ (31), 6213 (12)38. 2{42(—1)!—]) 7.22-7.98
(DCl) mM2 2 11 (M+H). Exanpl e 55B
(QH)QM% (%J?W%%E%é% 1- (4- nmet hanesul f onyl - phenyl ) - 5- net
hyl -1H pyrrole The titled conpound was obtai ned

according to the procedure described in General
Procedure D using Exanpl e 55A and p-net hanesul f onyl

phenyl am ne. 1H NWR ( Cﬁﬁ%&ﬁi@m 2.15 (3H), 2.83
(3H), 6.10 (1 H), 6.20 2-7.98 (8H); Ms (ESI)
m z 346(3- 1|

2 4- chl or o- phenyl ) - 1- -5-met h

he fitlsd p@rneoqrne was <|>latalr@§'r@99@fmng/é@ t%pmqe@mre described in

cond Btk A R e,
NMR)mmawpm 1.30 (3H), 2.16 (3H), 3.45 (2H), 6.10 (1H), 6.25 (1H), 7.25-
7.99 (9H); MS (ESI) m/z 326 (M+H).

Example 54
4-(2-methyl-5-phenyi-pyrrol-1-yl)-benzenesulfonamide
The titled compound was obtained according to the procedure described in

General Procedure D using Example 51A and p-amino-benzenesulfonamide. 'H
NMR (CDCl3) 3 ppm 2.15 (3H), 4.00 (2H), 6.10 (1H), 6.20 (1H), 7.20-7.98 (9H);
MS (ESI) m/z 313 (M+H).

Example 55
2-(4-chloro-phenyl)-1-(4-methanesulfonyl-phenyl)-5-methyl-1H-pyrrole

Example 55A
1-(4-chloro-phenyl)-pentane-1,4-dione
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1H NVR (CDCI 3) d ppm 1.28 (3H), 2.16 (3H), 3.40 (2H),
6.14 ( 1H), 6.22 (1H), 7.35-7.95 (8H); M5 (ESI) mz
W@@&)S}({)Mblﬂ)- Exanpl e 57 PCT/US2007/072228
(4 chl or o- phenyl V5- net hyl - 1-r 3- ( pr opane- 2- sul f onv

n-1H pyrrole The titled conpoun vvas obt ai ned
a%@@rttﬂlieﬁgfqnépqw Was obtained aégerﬂr%s e REgRRdYe described in

0
Gonf 0oL B AR RSl B SR RH 2o
NMR((CEBCIa)% gom(2 15 (38), 12160 (2H1), 822K, 7.35-7.8D(4HPMS §BIT1)
&AESI)) mz 374 (M+H). Exanple 58
miz 244 or o- phenvO- 1- ( 3- met hanesul f onyl - phenyl ) - 5- et h
yl-1 Hpyrrole The titled conpound was obt ai ned
according to the procedure described i nGeneral
Procedure D using Exanple 55A and m net hyl sul f onyl
phenyl am ne. 1H NMR ( @Xdndpledbs®m 2. 16 (3H), 2.85 (3H)

S ehchie H) h 6 9a H)thanesu?fonvl -phe v‘—l)s methy|E1SH.9yrrofe
{ e tft%d%ﬁ]@ﬁ@frwﬁgﬁ'dbténgﬁz?'&brd‘i’ﬁ(%fd’{h'elﬁ 2B G608 ed in

conpound was oDt al ne CCOde ng to
GeneralercedachDmsumgs Exainpie BﬁA@ﬂdqn-ahetﬁaneslﬂfmql merwlalg\me

11 wExanpl e 55A and p-aminosul fonyl phen
H NG E0 5 09 2. TR s 53308, 6 AR (11, G B0((1HY 7 28.%.08
(8H),é%8'?t8l)m?‘£326?|9|+‘-ﬁ.'") MS (ESI) mz 347 (MeH). Exanpl e

2- (4-chl oro- phenyl ) -5-net hyl - 1- (4- net hyl sul f anyl - pheny
|)-1H pyrrole The titled conpound was obt ai ned
according to the procedure described in General
Procedure D using Exampgnppédsgnd p- net hyl sul f anyl

phenyl am ne. 1H NI\/R ( ppm 2. 15 (3H), 2. 50(3H)
6.2t&-chlokd-phén nésmfbn -Qbenﬁtlﬁ-, mmm-ﬁﬁl—my

) 161%*54%3 cqmmﬁ% “ﬁsdljﬂt%ﬂ‘?%é offifa s &%RWF)"?L@EWPP" in
GendlafPRiRdi ASLifG mye%ﬁmﬁ.aﬁanasawu Bfiehflahiife.
procedure desc
TH NMR (CDCl3)  ppm 1.28 (3H), 2.16 (3H), 3.40 (2H), 6.14 (1H), 6.22 (1H),

7.35-7.95 (8H); MS (ESI) m/z 360 (M+H).

Example 57
2-(4-chloro-phenyl)-5-methyl-1-[3-(propane-2-sulfonyl)-phenyl]-1H-pyrrole
The titled compound was obtained according to the procedure described in

General Procedure D using Example 55A and m-isopropylsulfonyl phenylamine.
'"H NMR (CDCl3) & ppm 1.28 (6H), 2.16 (3H), 3.40 (1H), 6.14 (1H), 6.22 (1H),
7.35-7.95 (8H); MS (ESI) m/z 374 (M+H).

Example 58
2-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-5-methyl-1H-pyrrole

The titled compound was obtained according to the procedure described in
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General Procedure D using Exanple 55A and
p-trifluoronethyl sul fanyl phenylam ne. 1H NVR (CDCl 3)
wo 208/mB745 (3H), 6.10 (1 H), 6.19 ( 1H1 7. 22pdT1/882007/072228
(8H); Ms (ESI) mz 368 (MH—I) Exanpl e 62
5-r2-(4-chl oro-phenyl ) -5-net hyl - pyrrol - 1vn2m=:thy|-b1
GenesalBraveddes P usirg Example §8Anda-methyistitenybphenylamine. 'H

NMREETIGA! § Brl 2P g Pne B BPRERD (45 5. 20 (FH.7.35-7.05 (shy;
MS (gsmp,hyg/M@gw. hi azol -5-ylam ne. 1H NMR (CDCI 3) d ppm

2.19 (3H), (3H), 6.14 ( 1H), 6.25 (1H) 17.32-8.20
(7TH); I\/B(ESI) mz 339 (MrH). Exanple 63

1-(4-r2-(4-chl oro-phen
- 5- et hyl - pyrrol -1-vn-§é§¥@r@é§l fonyl)-piperidine The

tit 440 (4ohro @#_g-mhteﬁhﬂﬂrm%Ebéﬁzémeédllbnamlde
procedure descr I'n General Procedure

itedsepmpaung wasRhtaled acearding jo tfmemﬂegmeméesqmed in

0
Gen%%ﬁf‘o‘%ﬁkf’%o%s?%aéﬁ%ﬁ e et o bngkyBeips. '
NMm(/cDelajlé pF;NHsz (@e?mvlog (8Bi)48.12-(4 H%cehhw ¢H9h7e30 7.90 (8H);

rrol -1-yl 1-L/-net hyl - benzenesul f onam d
MS (Eﬁé) W&B (lgdhbound was obtai ned according to the
procedure described in General Procedure D using
Exanpl e 55A and p-am no- N- net hyl sul f onyl phenyl an ne.
1H NVR (CDCl 3) d ppm 2.20 (3H), 2.45 (3H), 3.05 (1H),
6.15 (1 6.25 (1H), 7.33-7.82 (8H); Ms (ESI) mz 361
(I\/H-H)( II;)xarrpl e 653 lefZE@m.@&QoSp;va ( ) ’

S ERRBL 8 EARTRY £l

USABILLLLSA AL

coTt[EDtlﬂEﬁ mpobhdtwasobtﬁamdobcmgrdnngtt@dwpmmdureedeserubed in

ri bed | CGeneral Procedure C u
Gendral PIRFasueR S 00 xaEain 0B AP sRety Gulianylphanslamine. 'H

NMR (G5t E) g%ﬁﬁ%& @%l)g %gb;srﬁ) ?‘?ﬁ@*ﬂgﬁﬁéﬁ K7220-7.40 (8H);

MS (ESI) m/z 314 (M+H).

Example 61
2-(4-chloro-phenyl)-5-methyl-1-(4-trifluoromethylsulfanyl-phenyl)-1H-pyrrole

The titled compound was obtained according to the procedure described in

General Procedure D using Example 55A and p-trifluoromethylsulfanyl

phenylamine. 'H NMR (CDCl3) § ppm 2.15 (3H), 6.10 (1 H), 6.19 (1H), 7.22-7.50
(8H); MS (ESI) m/z 368 (M+H).

Example 62
5-[2-(4-chloro-phenyl)-5-methyl-pyrrol-1-vil-2-methyl-benzothiazole

The titled compound was obtained according to the procedure described in

General Procedure D using Example 55A and 2-methyl-benzothiazol-5-ylamine.
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Exanpl e 66B
4-f2-(4-fl uoro-phenv@ 5-net hyl - pyrrol -1-vn-benzenesul f
wonagioethe titl ed conmpound was obtai ned accor gdenysid@7/072228
t he procedure described in General Procedure D usi ng
| e 66A and ﬁ%am nosul f onyl phenyl am ne. 1H NWR

Ex
"H NMERXEBE ) S 2 48 (3142176 (BH), B 6 H)a 6026 §H)o 7:82-8.20
(rH)iS (esh) Az 538040 VB (ES1) miz 331 (M. Example

3-r2-(4-fluoro-phenvh-5-nethyl - pyrrol -1-yl 1- benzenesul

fonam de The titled comm% e\g® obtained according to
the rocedure descrl bed i n neral Procedure D usi ng

: IHpieridine

S e BBt 3%%%%@&9@93@19% fudidagd ghferpec

Gené&l Procedute D using-Bxaenple S5AEAD pLpipeidiAyshfamyl phenylamine.
Al - di net hy I-bgnzenesul f onam gep%e t?t edmco)npou/nd

'H NMB (G%)Mmdcwm&rg(aw) 220 (@H)c 202 @H)e 618 (itl), 6135

(1H0, T B TR0 BRIMSLESY) & A3 eny am ne. 11 e

(CDCI3) d ppm2.18 (3H), 2.47 (6H), 6.10 (1H), 6.30 (1

H, 7.03-7.90 (8H); M5 (ESI) mlz 359 (MtH). Exanple 69

4-f2-(4-fluoro-phenyl')-5-nethyl-pyrrol -1-yll -

L/ - met hyl - benzenesul f onanmi de The titled conpound was

obt ai ned according to the procedure described in

General Procedure D using Exanple 66A and

p- am no- N- net hyl sul fonyl phenyl am ne. 1H NWVR (CDCl 3) d

ppm2 16 (3H) 2. 40 (3tpxampledq 1 H), 6.05 (1H)1 6. 35
W )_

I- ﬁyﬁfgnes@ffaﬂmn?de

- p'ylne trtledcompbendarmsobtﬁammimmimrﬁngrtpltbe procedure described in

Gengial Patckcip LG kapla sod BoBINGg petmsuonyl |
phed i o R (tetal SRR PR ER e AT 08 303 By 6.15 1h,

6.25 (1H), 7.33-7.82 (8H); MS (ESI) m/z 361 (M+H).

Example 66
4-[2-(4-Fluoro-phenyl)-5-methyl-pyrrol-1-vil-benzenesulfonamide

Example 66A
1-(4-fluoro-phenvl)-pentane-1.4-dione

The titled compound was obtained according to the procedure described in
General Procedure C using 4-fluoro-benzaldehyde and but-3-en-2-one. 'H NMR
(CDCI3) 8 ppm 2.15 (3H), 2.60 (2H), 2.87 (2H), 7.05-7.87 (4H); MS (DCI) m/z 195
(M+H).

Example 66B
4-[2-(4-fluoro-phenyl)-5-methyl-pyrrol-1-yl]-benzenesulfonamide
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1H NVR (CDCI3) d ppm 2.12 (3H) 2.68 (2H), 2.81 (2H),
7.27-8.00 (4H); Ms (DCl) mlz 245 (MtH). Exanple 70B
wd 260800 hyl - 5- (3-trifluoronethyl -phenyl) - pyrretrisyot/er2228
benzenesul f onam de The titled conpound vvas obt a| ned
[ roc ure,described in

gﬁ'guoégllgagzob?@hq%g ine d,eﬁc%rﬂwq)toat,merﬂfgﬁgggﬁﬂescnbed in

o e L e MR

NMR((GZIBG)I;»,) Eﬁmmﬂ ¢8 (3H), 4.71 (2H), 6.13 (1H), 6.34 (1H), 7.05-7.90 (8H),
-met h 3-trifluoromethyl-phenvO pyrrol-1-v
MS (%SBéWZéﬁQ (MT'E! ani de The titled conpound was obt ai ned

according to the procedure described in General
Procedure D using Exanple 70A and m am nosul f onyl
phenyl am ne. 1H NWVR ( CBgaBplel6ppm 2. 14 (3H), 3.00

FMMMM-W%F? fl:behZen 'ébsﬂlfonar%%e
A'LI' I'/e\fltfébrﬂﬂn'iﬂéuﬁ was '&Mlﬁéd 2ctérding {d ﬂ'\‘ér PYoREY e M&‘P%bd in

)-pyrrol -1-vnbenzenesul fonam de The titled conpound
GenernalsProcedurecld usingpEdample G66A Imdpnemnmmsalfolmd @hiebykamine.'H

NMRGELG ks ROR ?S%SH@%EW%H?G 1R 6Tt BB LT HAT B QL8
s ESYTPREMIN I, 202 (619, O 18 (1, 025 (/11
L/ -met hyl -4-r2-nmet hyl -5-(3-trifluoromnethyl - phenv

-pyrrol -1-vnbenzenesul fonam de_The titl ed conpound was
obt ai ned according to dure described in

DSudko- ﬁ@ﬁ Bfrﬁeﬁ% vAEI-FXAMINE difk¥ihgRBenzenesulfonamide
~B-am no- yTsul Tonyl phenyl am ne.

d Tmmtlzadlcbmmgnd was@abanH)ed agcagling t9 thespotedard descrived in
Gene&‘éf%’frqc;gzl|.H'2§q3 p)stgg x%m@ﬁé%m p- fnyno?\?r\f Mme)thylsuﬁlg;?yl
phenfiaP§iR& MG NIMRTEDICIS 5 ppm 2.18 (3H), 2.47 (6H), 6.10 (1H), 6.30 (1H),
7.03-7.90 (8H); MS (ESI) m/z 359 (M+H).

Example 69
4-[2-(4-fluoro-phenyl)-5-methyl-pyrrol-1-yl]-N-methyi-benzenesulfonamide
The titled compound was obtained according to the procedure described in

General Procedure D using Example 66A and p-amino-N-methylsulfonyl
phenylamine. 'H NMR (CDCl3) 8 ppm 2.16 (3H), 2.40 (3H), 3.95 (1H), 6.05 (1H),
6.35 (1H), 7.03-7.82 (8H); MS (ESI) m/z 345 (M+H).

Example 70
4-[2-methyl-5-(3-trifluoromethyl-phenyl)-pyrrol-1-vl]-benzenesulfonamide

Example 70A
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Exanpl e 74A 1-o-tolyl-pentane-1 .4-dione The titled
conpound was obtai ned according to the procedure

w@’%ﬁfobi@@ﬂ in General Procedure C using PCT/US2007/072228
2- met hyl benzal dehyde and but - 3-en-2-one. 1H NMWR
(cDCl 3) d
(2H), 7.14

4-1Re ﬂﬂé@)tbm’éognﬂ %@ owrféai aéco‘:‘blh hs rtﬁ@ @?&M&g AesEfbed in

The titled conpound was obtai ned cor |
Gengrab Peereadure &5 usingstitrifinommethyl- benwdehycme Bndsburn-@ en-2-one.

"W NMERIEDC a2 §2 268 (38) o T ), 300 €590 Ui oo

m/zZJrB(Mﬁ 0 (1H), 7.15- 7.90 (8H); M5 (ESI) nmz 327
(M- anpl e 75
4- (2 BI phenvl - 4-vl -5-net hvl -pvrrol -1-v

p- benzenesul f onam de Eﬁéﬂﬂaﬁé

1- bi phenyl - 4-yl - pent an ne The titled conpound

g& mbthyl- aga-tﬁﬂa@mmétawt&émm rftSIEId | Jbeﬁeéﬁéémﬁﬁhamm
enyl car boxa

nﬁ]eneral Procedure C usl ng
anthg lilecscampoupd évaqcpbtnmd(mdmgdo ﬁperpzomiu(re Iel)ascrlbed in

Gen%m%é&@ureﬁ §§9§§39am5 e %A ar?J p-a%n'_panL'YI?orgy?CIr)enWamme H
NMRYGBER prsrp@nyiz i wH)54w02:H) eMor@H)le2)(1 n? %eﬁ Qbf (8R);

am de The titled mpound was obt ai'ned acc

MS (E&) m/bagdilﬂMé'FBescrl bed in General Procedure D u5| ng
Exanpl e 75A and p-am nosul fonyl phenyl am ne. 1H NMR
(CDCI3) d ppm2.20 (3H), 4.09 (2H), 6.18 (1 H), 6.29
(1 H, 7.22-7.90 (13H):ExdmpleH1) nTz 389 (M+H).
Exanpl e 76 .

-----

: rt@% t 8*‘#)93“5 @*éée&wtgﬁle?i@cc%%ma 16 ?hg pp&%d‘ﬁ% %escrlbed in

acco
General Procedure D using Example 70A and m-aminosulfonyl phenylamine. 'H

NMR (CDCl3) 8 ppm 2.14 (3H), 3.00 (2H), 6.10 (1H), 6.27 (1H), 7.25-7.90 (8H);
MS (ESI) m/z 381 (M+H).

Example 72
N,N-dimethyl-4-[2-methyl-5-(3-trifluoromethyl-phenyl)-pyrrol-1-yl]-
benzenesulfonamide

The titled compound was obtained according to the procedure described in
General Procedure D using Example 70A and p-amino-N,N-dimethylsulfonyl
phenylamine. "H NMR (CDCls) 8 ppm 2.10 (3H), 2.52 (6H), 6.18 (1H), 6.25 (1H),
7.23-7.90 (8H); MS (ESI) m/z 409 (M+H).

Example 73
N-methyl-4-[2-methyl-5-(3-trifluoromethyl-phenyl)-pyrrol-1-yi]-
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the procedure outlined in General Procedure C foll owed
by subjecting the resulting product to conditions
w@bdoslogeely i n General Procedure D along With  pcr/Us2007/072228
pam nosul f onyl phenylanmine to obtain the titled
conmpound. 1H NWVR ( 3) d 8m2 5 (3H), 2.05 (3H
4.90 (2H), 6.10 (1HED u 289-7.90 (8H); MBS
( 5%l tuttddzc&ﬁfo'olﬁMrWas dﬁtélﬁbb%czardlng to the procedure described in
4-f 2- (2. 4-di chl oro- phenv
Genergl Reaoedure Prysing Exﬁlmple)é’ﬁb@flﬁispﬂahmnam-dlmethylsulfonyl

phenglatiines HNBRIEACHS S pr 2 13 @E—b SR rads AHEep o141,

6.19 E‘THFW-?B@@HJI tw!/%gggé the resulting

product to ¢ |ned neral Procedure D
al ong w th pam nosul fonyl phenyl am ne to obtain the

titled conmpound. 1H N CD?I?}) d ppm 2.20 (3H), 4.82
(2H), 6.12 (1H), 6.35 @%ﬂ@——‘i" €% 15-7.90 (8H); MS (ESI)

m z 38M%@%e@asw-m{]%&mﬁ#=j|)’;béﬁzé’né§u%h9@é>_henV
-5-net hyl -Pyrrol - I-yTT-benzenesul f onyT ) - pi per I di ne
2, 4-Di chl orobenzal dehyde and but - 3- en-2-one were
treated according tothe procedure outlined in CGenera
Procedure C fol l owed by subjecting the resulting

product to conditions BxdrmplReYAn CGeneral Procedure D

al ong with ppiperjdinylsul %ony phenyl am ne to obtain

the titled COWOMWMM ppm 1. 50 (6H),

27'@}% t(t@ép C((Eﬁ??&)r"l‘é W% &ﬁﬂ@%d %dlﬁ%xf’éﬂ{qlépa;&au?egdgs%ed in

Generaf Erdc%dmreiCahémg Q—mbﬂw&benzaldehyde and but-3-en-2-one. 'H NMR
- 5- et hyl - Eyr ol -1-vyl %I - benzenesul f onam de
(CDGh)p ppmid-d &%‘éhz?aﬁéé?»km@ %(12'6 281 @HR 7oHe 7wt @4H), MS
(m/z)tp Q\g ccording to the procedure outlined in General
roc Cfollovved by subjecting the resulting
product to conditions outlined in General Procedure D

al ong wi th pam no- N-ngthyl sul fonyl phenylamne to
obtain the titled con‘&@{ﬁ@%m (CDCIS) d ppm 2. 20
(3H) 4 : l ),

The titled compound was obtalned according to the procedure described in

General Procedure D using Example 74A and p-aminosulfonyl phenylamine. 'H
NMR (CDClz) 8 ppm 2.15 (3H), 2.35 (3H), 4.50 (2H), 6.10 (1H), 6.20 (1H), 7.15-
7.90 (8H); MS (ESI) m/z 327 (M+H).

Example 75
4-(2-Biphenyl-4-yl-5-methyl-pyrrol-1-yl)-benzenesulfonamide

Example 75A
1-biphenyl-4-yl-pentane-1,4-dione
The titled compound was obtained according to the procedure described in

-76-



10

15

20

25

30

Exanpl e 80 4-f 2-(4-brono-phenv
p- 5- net hyl - Pyrrol - 1-vn- benzenesul f onam de
wd@sembenzal dehyde and but - 3- en- 2- one wer e tpepiueihor/072228
according to the procedure outlined in Ceneral
the r sultln

Prpgedure C fol.l ub ect
Gengrpb RiRGedbEe Coriing 3 HeiohdnitanautilRfin end i bebdpae o™
i
NRACTR)S et 0 005 4 TP UpRESNCA 12217 S o
m/z2633(1\(|£l|-l|) 6.15 (1H), 6.29(1 H), 6.95-7.85 (8H); M
(ESI) mz 391/393 (MtH) Exanple 8 1
342- (4- br ono- phenyl V5- net hyl - Pyrrol - 1-yl 1-/ V- net hyl - be
nzenesul f onam de 4- Bronobenzal dehyde and
but - 3-en-2-one were treated according to the procedure
outlined in General Fwﬁmmnnkaiﬂifollomed by subJectlng
d

t he reﬁjulga !p
Gene4 4 onyl

phmwﬂutmn (Etﬂnb@uﬁ@w@srbﬂtémeﬂlddc@fﬂl f@ﬂ#@grocéﬂlgbw/ﬁ?escnbed in

pm 2. 15 , 2.65 (3
Geng@hPFq)cedgr@B qsqu-ﬁxammwAgmc( Biaminesul{iceyl phenyamine. 'H

NMRRHICEDS bR 23R & 0B (260, .08 H),6-281(1 DL, 28 90 13H):

MS (Egﬁmﬂgg@(mer_ﬂ)dl ne 3- Bronobenzal dehyde and
but’- 3-en-2-one"were treated according to the procedure

outlined in General Procedure C followed by subjecting
the resul ti ng product tExaowlei7Bi ons outlined in

Ge I di nyl syl f onyl

phony! daS By deriay el e BenEsethatienR

Mg 1%““““2%* Hp 1 BaSon Sighere &fs%téé#éﬁdgng o
the pmmchxsq outingy.in ES@'rqraleng;edure C followed by subjecting the

resulfiyh Phdiict e b ang Bilhel iz GRatiLp fbkbs Difond WAL

ammeybrr&;yrahanﬂaﬁum@obfmwum&rﬁ aana 01Hw%ocedur e

l'ined Ceneral Procedure C fol l owed by subjecting
(CDGIh)eB ppR. ﬂﬁr@HhrZ)Gﬁcf:BH) a.80 (24}, 6ot (), 16.3@ (M H); 6.89-7.90

Pr.o al ong wi th ppi peridi nyl sul f onyl
8H)§ﬁgr¢|@3 852%&‘&"& n the titled conmpound. 1H NWR

Example 77
4-[2-(2,4-dichloro-phenyl)-5-methyl-pyrrol-1-yl]-benzenesulfonamide
2,4-Dichlorobenzaldehyde and but-3-en-2-one were treated according to

the procedure outlined in General Procedure C followed by subjecting the
resulting product to conditions outlined in General Procedure D along with p-
aminosulfonyl phenylamine to obtain the titted compound. 'H NMR

(CDCl3) & ppm 2.20 (3H), 4.82 (2H), 6.12 (1H), 6.35 (1H), 7.15-7.90 (8H); MS
(ESI) m/z 381/383.

Example 78
1-{4-[2-(2,4-dichloro-phenyl)-5-methyl-pyrrol-1-yl]-benzenesulfonyl}-piperidine

2,4-Dichlorobenzaldehyde and but-3-en-2-one were treated according to
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(CDCI3) d ppm1.42-1 .65 (6H) 12.1 5 (3H), 2.95 (4H),

6.1 5 ( 1H), 6.40 (1 H), 6.65- 7.90 (8H); Ms (ESI) mz
we@2soMbl) . Exanpl e 84 4-r2-(2-fluoro-phenv  pCT/US2007/072228

p- 5- met hyl - pyrrol 1 yI 1- benzenesulfonam' de

oo G B G 15
resulfihg @ﬁ@bﬂcﬁ t&cbﬁbuh@ﬁé‘ QUHMeGUHJC%HérQHDFd%%deéW d1b with p-

ro uct to conditions outlined in General Proce ure
plperain@ylgulmw Pbeaylanmtd obiain tedtitiddacompound .ol MRt he

(oG S h 5B 183, 1005 2 a0 4. st bl vs-750
(7H);(S! EsN ﬁ1/23349/(4|5“l"f)\/!1 Hpxanpl e 85

1-f4-12-t2-fluoro-phenvh-5-net hyl -pyrrol - 1-vn- benzenes

ul fonyl) - plperldlne 2- Fl uor obenzal dehyde and

but - 3-en-2-one were tr&xaaplad@ording to the procedure
f b sub ecting

ulfonamlde

G@wmem%m&aro%h dé'a?ﬁ%d’%‘ n?bﬁ@We‘i‘éSﬁQ{{i HE8ding to

phenlamnetoo e tit oun
the p éll:e:log)hn@dpp :Gencﬁel l?me)eduza QJfoU@Wd by . sktbjdotiAp, thé

resul? Ré Wo@@g%pgélggrﬁg outllned in %Soen(ergp Procedt(nl':'esb alc%gZ wit p-
aminB-N-fétByisLiltony pHes gbé"r‘mﬁérf@bm’ém kN i Lf;éd% &gﬁr@ou%mﬂr\%w

enzenesul f onam de Fl uor obenzal
(CDGsitd pprar.20 ¢3id), @268 (3} ak. 25! (Hd)Y; 616 (tH), 6.251¢1 HY, cmum&e

48 E it GBS o 1 oms. outtin o

General Procedure D along w th mam no-Nnet hyl sul f onyl

phenyl am ne to obtain él d conmpound. 1H NMR
(CDC|3) d ppm 2.15 (3 : H)14.20 (1 H), 6.15 ( 1
__-@lwgofd)glﬁrﬁﬁ 5&: lrr%hvl&hmtroIﬁ&/l(—ﬁéhzheTémlﬁﬁénﬁq&H)
e -(2-¢C r o- phenpv met -pyrrol-1-vn-
ﬁ&mgﬁ%@%@@éﬁ & Buh3ee- %ﬂ@mw@dmtad@myaanaﬁmthe

ek A P S bR

produdtdorcesditions @utlined in General Procedure D along with p-aminosulfonyl
phenylamine to obtain the titled compound. 'H NMR (CDCl3) 8 ppm 2.15 (3H),
4.81(2H), 6.15 (1H), 6.29(1H), 6.95-7.85 (8H); MS (ESI) m/z 391/393 (M+H)

Example 81
3-[2-(4-bromo-phenyl)-5-methyl-pyrrol-1-yl]-N-methyl-benzenesulfonamide

4-Bromobenzaldehyde and but-3-en-2-one were treated according to the
procedure outlined in General Procedure C followed by subjecting the resulting
product to conditions outlined in General Procedure D along with m-amino-N-
methylsulfonyl phenylamine to obtain the titled compound. 'H NMR

(CDCl3) 6 ppm 2.15 (3H), 2.65 (3H), 4.28 (1H), 6.15(1H), 6.35 (1H), 6.85-7.82
(8H); MS (ESI) m/z 405/407 (M+H).
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product to conditions outlined in General Procedure D
al ong w th m am no- Nnet hyl sul fonyl phenyl am ne to

e titled conpound. 1H NVR (CDClI 3) d p@m]g i
W(dil?l)%&gggs (3H), 4.25 (1H)16.15 (1H)1 6.35 ( 1H), 2onbTIIS

7.03-7.75 (8H); I\/S(ESIEMZ 361 (MrH). Exanple 88
4-f 2- (3-chl oro- phenyl) - | 2pyrrol 1-yl1-

1;?4%{%%8}@9&23@%’@ @‘@::ﬂgl ge%# %H@ﬁ'gﬂ@%’ﬁe

pr dBrdonobeoraldehyde and GentSren-2Rse wers B'eﬁte‘cbdad:cwdﬁgbu the

S T A
th
o ot TN AR B 1
pipetigiFylsuforyd pheHylantindo @btaﬂ)ul At,rf tifed coMpolat) ;'HVEBMRES! )
375 8 -

(©DFhE 3 BP1 Hoot BRGARI T BLsH S 35 (44 511§ 1H) G-I ki 05-
7.90718H); MSRESI P2 480/ Qpphagyzal dehyde and

-3-en-2-one were tr d according to theprocedure
outI ined in General Procedure C followed by subjecting
the resulting product tEx p_i ig3 ons outlined in

al

h pPlperldlnyIsquonyI
eridine

6%@{2& élzfd%}_énd gﬁgg@i‘gQ @e@gﬁ%@%&o&@g tgr the
proceeuu(el\muﬁmedzu‘aephera@ Prdcedure L tdlloweni— imhsubjcfingrtiedsulting

b | f
pr °d§C aqu'g@'?f%{j@ égég%h i Egﬁ@nﬂé‘?"é" Preat ed
plpeﬁalﬁWsdlf@rﬁlyI%%ehP%rrﬁlhé G6 SBtfin e hﬂétféct)ﬂﬁgo@ﬁae“ﬁ' NMR

Procedur e y subjecting resul ting
(CD@kpdlippm 1 é2e‘oﬁal(6H&;r%1 ﬁlQSIH) 1285 (4H 65 §1 HR604@ (Ui 60565-

790 g S B T a8 Fho° 11 kR (GO 3) . ppm 2. 15

(3H), 2.62 (3H), 4.25 ( 1H), 6.15 ( 1H), 6.39 ( 1H),
6.85-7.90 (8H); M5 (ESIpydHgiedsl (MH . Exanple 9 1

4-[2-(2-fluoro-phenyl)-5-methyl-pyrrol-1-yll-benzenesulfonamide
2-Fluorobenzaldehyde and but-3-en-2-one were treated according to the

procedure outlined in General Procedure C followed by subjecting the resulting
product to conditions outlined in General Procedure D along with p-aminosulfonyl
phenylamine to obtain the titled compound. 'H NMR (CDCl3) § ppm 2.18 (3H),
4.71 (2H), 6.13 (1H), 6.34 (1H), 7.05-7.90 (8H); MS (ESI) m/z 331 (M+H).

Example 85
1-{4-[2-(2-fluoro-phenyl)-5-methyl-pyrrol-1-yl]-benzenesulfonyl}-piperidine

2-Fluorobenzaldehyde and but-3-en-2-one were treated according to the
procedure outlined in General Procedure C followed by subjecting the resulting
product to conditions outlined in General Procedure D along with p-

piperidinylsulfonyl phenylamine to obtain the titled compound. 'H NMR
-79-
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L/ -met hyl -4-(2-met hyl -5-mtolyl-pyrrol -1-yl)-benzenesu
| f onam de 3- Met hyl benzal dehyde and but - 3-en-2-one were

wo b@sfoed7according to the procedure outlined ipcfespnabr22es

Procedure C fol | owed by subJ ect| ng the resul ting
roduct to conditions outl ral_ Procedure

(CDCh) SrRpriniT-$0 (RHkndel (b R;ﬁfs(ﬂl'i)oﬁy1l5 Gth‘Bn9l?e§ﬁ1r|i'9 {H3-7. %

d. 1H NMR (CDd 3) d 2.18
(8HY; ?‘@%?EQP@H%%WE@ZS"?%&) 1345 (061 1 (ah).
6.20 ( 1 H), 7.03-7.82 (8H); MS (ESI) miz 341 (MH).

Exanpl e 92 Examgle 86
5- (4-chl or o- phenyl M (4- net anesulfonyl phenyl) - met hy
4y [24(3-flugre-phenyl)-5-methvl-nvamin : esulfonamlde

CSPES ehB ard Tk QE‘F el gt e

proceuitre @dtlmfed]lﬁ GnnerbbBrocéﬂUEE Csbllowed @yésubjjétftingaﬁe resulting
m nut es, . the mxture was heated for hours at 70 OC.

produgt e FoRSEPIH gUlRECHR anasalBicsgUra:R aKed withgpragmino-N-

metngRLithi ey RAHIER 16 0B iR B ?‘5"?'88?9%? "HINER
000 1o, sssompean o o1 e o
(BH): S HESII®(EZ 349 (MTHR. sol ution was dried with sodi um

sulfate, filtered, congﬁaHE@égg under reduced pressure

and t he residue was pu flash chromat ography
4(RgRAchidrd-pidh v D Ghethyiepyrroh RyIL-B-(ridthyl- b?ar&@né@nﬂion

(@%lo S 1 ltiegmygig:g%gufgg@% pone wer E(rselgted accordlng to the

procédure oﬁﬁ irfed |ﬁr(§’eJPé}§gP’|'8cegiuké’ B%foWBd By subjédtily theXbsalfifg

nzenesu fon

produletrtdcbndmbhsmtlmednnIGeribré} Brdcedarebratbhy withymrarhinb-i
nzen onam de (93B) To a sol utign,of the

methulsy emdra N gnetq sbiaia thetiled gompoundy gHINMR i n DVF

{
(COGLIDPrh 2326 (33, 2165 (311 3125 EAT], B10LEHD, B™ag PR T 00 1TS
(8H);tM8 (ES$uhiz BE1 M) on stirred cold for 20 m nutes and
anot her 45 m nutes at anbient tenperature. The m xture

was quenched with 10% aqueous Na2S2q 3 (25 nlL) and
partitioned between 0.1 M

Example 88
4-[2-(3-chloro-phenyi)-5-methyi-pyrrol-1-yi]-N, N-dimethyl-benzenesulfonamide
3-Chlorobenzaldehyde and but-3-en-2-one were treated according to the

procedure outlined in General Procedure C followed by subjecting the resulting
product to conditions outlined in General Procedure D along with p-amino-N,N-
dimethylsulfonyl phenylamine to obtain the titled compound. 'H NMR

(CDCI3) 8 ppm 2.15 (3H), 2.52 (6H), 6.18 (1H), 6.35 (1H), 7.00-7.90 (8H); MS
(ESI) m/z 375 (M+H).

Example 89
1-{4-[2-(3-chloro-phenyl)-5-methyl-pyrrol-1-yi]-benzenesulfonyl}-piperidine

3-Chlorobenzaldehyde and but-3-en-2-one were treated according to the
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aqueous KH2PO4 and 2: 1 Et OAc/ hexanes. The | ayers were
separated and the aqueous phase (pH-7) was extracted

wokdogogdel) tional 2:1 Et OAc/ hexanes (2x). The cpu§Rd/072228
orgam c phases were washed with water, dried (Na2SO4)

procfairs 24t %m@spe "rﬁ?éc@i‘rtee&cﬁ@tw%sfﬁy pHlog a3 fhesesulting

pl'()daed%r%br omat ogr aphed #%ﬁﬁ@épcé&‘élgﬁﬁlﬁﬁ’so ™

plpenmnalsuﬁdnyfqﬂ"enywmlmsto Imbtélndihe ﬂtlé&ﬂ:h’(ob&ﬁdﬂt)-l NMR
{:H;ered th a h returned to boi

(CO¢brapem $idenT @ét(@H) (%1%1£§H) a’-’nQO ki€ 18§1hp Q;’@)@K‘l H) 6.85-

7. QOQBFI WESlgH"ZZ g@gg&f*kﬁg white powder was collected by

rat| on der vacuumto provide the
nmonoi odo conpound, Exanple 93A. 1H NWR (400 MHz,

DVBO- d6) d 7.86 (d,_2H), 7.46 (bs, 2H), 7.42 (d,
2H) 7.)26 (SI.Omzro, 7.(0,1&’@%7_'2@(_’, 6.(52 (s,H)l_H), 2.88
%@Oﬁ(cégﬁﬁll;og_@ryaehég);ﬂé-li-r%l&})ﬁﬁ-ég%lz?s}él!INﬁn%ghSén%é%ﬂ'I!‘g@ide
[ VerGhlerokgozaldeRpds and buts3;ersdxartdwers trehted dcﬁtmrdihgito the
0 f .3m t 0- 70% of, MeCN i
procgflytel (gt MR ata) Blotidish it feiGmet by, SupiEcing i resylting
o BB o EUSSUFS B0 1 Ay
methylsadfonytphemizpnizestp abtaiorthe. t‘ﬂed(o@mm)tl)ritl THINMRs, 2H),

(CDGRSS PR 2481312 8200 AR5 1kt 150 Hi8.38 § 1T gbB5-7.90

hi h
(8H)Em'ﬁ§%%l%§§ Mﬁuc pg;gvp env

p- 2- met hyl - pyrrol - 1-vhbenzenesul f onam de The nonoi odo
conpound of Exanple 93A (29 ng, 0.060 mmol), 4-
(hydr oxymet hyl ) phenyl boronic acid (14 ng, 0.090 mmol),
and palladlun1acetate (g&éh, ,910. 010 mMol ) were

» ~ hbepazens

fof r“’i%ﬁﬁﬁﬁ%’%éaﬁﬂ@é sffy ‘%”b%o%Y ?ﬁ%‘émﬁ{ %‘éesd éqq%%d'% t6 the

procetuteloutiined irGenbrs Prbtédure @\ollowed Dy shibjethd the resulting
t hrough di at omaceous earth with an Et QAc rinse. The

product @rmltm qutlingcitn GenerahBregrsdure D atongawith peamisg-N-

met@é%@fgﬁy%@%ﬁ%ﬂ%ﬁ@%&fmﬁe%ﬂ%a%o?nﬁ)ou%de. HERIMEPL

(CDCl3) 8 ppm 2.18 (3H), 2.30 (3H), 2.48 (3H), 3.45 (1H), 6.11 (1H), 6.29 (1H),
7.03-7.82 (8H); MS (ESI) m/z 341 (M+H).

Example 92
5-(4-chloro-phenyl)-1-(4-methanesulfonyl-phenyl}-2-methyl-1H-pyrrole-3-

carboxaldehyde
To a solution of Example 55 (1.0 g, 2.9 mmol) in DMF (2.2 mL, 29 mmol)

and toluene (15 mL) was added POCI; over a period of 15 minutes. After stirring

another 20 minutes, the mixture was heated for 5 hours at 70 °C. After cooling,
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formed was separated, dissolved into EtQAc (2 nL),
diluted with hexanes (0.5 nlL), and washed with water.

wd hiosoe@eond organi ¢ phase was combined with ther/iisi84072228
organi ¢ phase, dried (Na2SO4), concentrat ed,

tre R PENAR AR bl B 50lRBa 2t aaﬁéaggfaawz 80l (50 mi.
20%paixtraeted Witk Et@ﬁcrmm@ﬂwu)@n&%%ﬁmﬁé PhtaQSQ were

rechromat ographed simlarly (30 (r)10% hex%nes

washesl with @ spdutioneot aquesuscsndiwnrhicarbpnate 16900L, 10%), water

(1 50%@1%656% %@ 56nlf WgneS%_ét?ow\%E% di'lédSv%pa so&uﬁg&dlﬁﬂ
filteréd)concehfrales!, urild@r re§udeéd ﬁi&suﬂé‘bnd {hé?esﬁ@ue s, im?n‘" ied by

: nq'q'atlve on detecti og 1/ 453
ﬂash%qgglog;gphy (DCM) NMR (CDClI3) 3 ppm 2.1 (3H) 2.80 (3H), 6.20

(g7 B3P eI en Tl MR RSS2 iRt o o >

benzof uran- 2-yl boronic acid (0.385 nL of 0.2 Min
et hanol, 0.077 mmpl) was added to a 2 nL m crowave
vial containing palladiumacetate(2.3 ng, 0.010 nmol)
followed by 1 M aqﬁggglél%bgAi?gg %B CS2C3 (0.06 m )

and t he npnoi odo 93A as a solution
[6&4&&@ griy)e3-odd-2:methyR@ymaied -yl]-bEmzenesdlforearide (93A)

heated in the m crowave at 0 OC for 15 m nutes,
cool ed and filtered throu@®9a Si-Carbonate cartri dge

di B 81splutionrofthe dizaeiiinvsal drEXamplefzge(dZ 3 gr 7€ mmol) in

OMFIBRL e R Sl SRoR bR 88kl s Sgbeddopine 2 67

g. 1005 ﬁﬂgﬂ)’)’&ar 10, mlﬁhﬁezs Enﬂzhé ?@sm.ilﬂlﬁzg s8luﬁ$n @mrea '@olddf"or%

ggnq gnotj}q; 45(gng’gths;:,at ampnerm tggp@gatu@H) Tha/mn(dga was

BTN T Ao 00 1 bl B

aqudoulé-myfﬂol endear BEe@MtIhexanées! FFhé_yéyeﬁSWre ted&hd the
10 ngool ) was di ssol ved |

aqueyis hate:(BHCy wab Y I L BiIb ASKtionah 2 ELOAGHeKaNe (31
The EGmBihed orgahichHEERS werd W&hed with water, dried (Na,SO4) and

filtered and concentrated onto silica. The resulting powder was placed atop an
Alitech silica column (average pore size 60 A, particle size 50 uM) and
chromatographed (0 —» 10% EtOAc/CH.Cl,). The obtained material was boiled in
MeOH (120 mL), hot filtered with a hot MeOH rinse, returned to boiling, treated
with water (6 mL), and permitted to cool overnight. The resulting white powder
was collected by filtration and dried under vacuum to provide the monoiodo
compound, Example 93A. 'H NMR (400 MHz, DMSO-ds) 5 ppm 7.86 (d, 2H),
7.46 (bs, 2H), 7.42 (d, 2H), 7.26 (d, 2H), 7.02 (d, 2H), 6.56 (s, 1H), 2.08 (s, 3H);
MS (DCI) m/z 473/475.

The mother liquor was concentrated and purified twice by preparative
HPLC [Waters XTerra RP18 column, 30x100 mm, flow 40 mL/min, 20% for 3
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another 30 m nutes the m xture was quenched with 10%
aqueous Na S2G3 (50 m ), and partitioned between 2:1

wdbddoiPexanes and water. The aqueous phase WagCT/Us2007/072228
separ at ed and extracted with additional 2:1

it AR TGl RafCN Bt 158 Aciagp s
blca%ﬁ‘l‘éﬁi‘ta’dﬁs‘fﬁ ¥ pﬁuaﬁﬁlﬁg\%ﬁgﬁprﬁuem ﬁ;@hzgosr 32 min]

solid was s ed wt ere rrns
to provide tpkipdo campotinde Exampls 98&c JHINMR moﬂ/waz HMSO-ds) &

por 09 240 44 5. BB 0.8, F0 A et Dctbg. 2826

3H), MS(ES|:wrsgfativé idh HBENBRPMI£BeA699. t 0 provi de the
titled conmpound as a powder. 1H NWR (400 MHz,

DMSO-Cf6) d ppm 7.81 (d, 2H), 7.46 (bs, 2H), 7.45 (d,
2H), 7.34 (d, 2H), 7.1 @4, 4.27 (q, 2H), 2.28
(s, 3H1 1.32 (t, 3H); E@&‘%@é—— negati ve ion

344 H s
4 (4- hvdr oxynet hyl - phenyl ) - 2- net

enyl VI Hpyrrol e- 3- Q&ﬂé@ﬂ@ﬂ'j@ﬂﬁm_@éet hyI ;est er To a-
e i S AT O 1
(hydm?dgrrmjhyl)pl'mglmremczacm (st may, ?ﬂhﬁﬁmm) C!gﬁh(rg ragggate

ague
@2 fig. Slpmlinre huspendiebiita dinanal (Bt ania dioes vilTM
aquedisntSJ00; (0@90’ mLCeEd® fr)mé!% tﬁ%@ @i@atéﬂ mjé nﬂbtg)Wa‘?/% (PERSonal

m xture was diluted with
Chemigifyo Eghys Creatarpat0 £ Grfoudh nmihate@rasmbahw@ 3Ctfor Y0 ninutes.

The fribafid WAS GinEebwl FORETIRC), IREH olbigh dtombrdaus garth

with anCEtOfNWIid aTles! filtrzte wasesitarwith $exahes 2 ‘i'nL)rEhd washed
resi due chromat ographed on an Alltech silica colum

with 1 M aqugeus NaOH; Abegrganicphiasecvas kepteaside byt the gum that

formp s tP AP BoRERralo LR &2 b iutBpiin R8Einey 0.5
mL),2id wasHet] ¢ith wate)., THislsecord ortiinic phée(was binbinedOkith the
first &rg@glq}_%hasg,,pneéc}glgng) g:gpcergtr@tegt chr@g)atog@m'gg}_?ymmaz drop
of B A8/ ATGRA S SO0 s ot 304 B0 R Tl e
50 uM) (30 - 20% hexanes/Et,0), then rechromatographed similarly (30 - 10%
hexanes/Et,0) to provide the titled compound. 'H NMR (500 MHz, DMSO-ds) &
ppm 7.89 (d, 2H), 7.50-7.46 (m, 4H), 7.44 (d, 2H), 7.37 (d, 2H), 7.28 (d, 2H), 7.09
(d, 2H), 6.65 (s, 1H), 5.16 (bs, 1H), 4.52 (s, 2H), 2.18 (s, 3H); MS (ESI: negative
ion detection) m/z 451/453.

Example 95
4-[3-benzofuran-2-yl-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-vi}-

benzenesulfonamide
To a solution of benzofuran-2-ylboronic acid (0.385 mL of 0.2 M in ethanol,

0.077 mmol) was added to a 2 mL microwave vial containing palladium acetate
-83-
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in a2 nL mcrowave vial containing (3.3 ng, 0.015
mol ) pal | adi um acetate was added a 1 M aqueous

we 2doglopm of Cs2COB (0.091 nl) and Exanpl e 96 pST/852007/072228
solution in ethanol (0.471 nm., 0.065 mmol). The vi al

(2.3 1 QD el FRRBH Bk b1 BarOusmsQifion pf efiOs (805 mL) and
the EHAIOAE LBMpBLNEIT EaPhie '93%%@5 séidtmglfh%%%o k.

Di vision, and concentrated under re pressure.
0.027 eyndl)e I hei mixtureanas heatetl iDtBOMIEOWaverat 120 ¢ iferd Dy
evers n_acetonitrile/water 0.1 %

min C&Pff&f%ﬁf fitaleg thipgbem SiCarhenale cageidge supplied by

il TR BTN AR Rk A T
resi@BtW&ﬁdbsahedﬁrd_Wh@Mﬁﬁ)Me@Hi ant pudfied) by oevérse phase HPLC
using BFSESHSB RaLA AT PERIFATn SR, 1 T,
(DU i 29 QAo 0715 5, 8 P
2H), ,Z;(gd @b@kt)h/%%&75|é>(mr@iﬁ %92 (d, 2H), 6.95 (s, 1H), 6.88 (s, 1H), 2.38

. Q- 1) = 5o (4. =BG i )-2-net hyl - 1- (4-
(s, 3@&@%&%%%3@%)@@%%?'?’@# &’?Qeﬁéﬁgﬁyl ic acid ethyl
ester The titled conpound was obtai ned according to
the procedure described in General Procedure E, using
3- am nophenyl boronic acid. 1H NWVR (500 MHz,
DVBO- A 61 D20) d ppm 7. §3 fhledd . 7-46 (d, 2H), 7.14
(d, 2H), 6.95 (d, 2H), ©. > 1H), 6.43-6.38 (m
24(#-thIcR8-phenylhi4-iodé-D-indthyl- P -suladidyl-phedi- 1 Hipiolé 13-

3H); M5 (ESI) mz negatj.ve jon 508 (M1). Exanple 100
5- (4-chl oro-phenymw ' v

- ZExdthpl 284 fo §9Hf)?ﬂi§\/ﬁ|¥>|)'v9$‘seai%%rv$5m{ ggw;‘-‘ (20mk, 0.5 W) and

3-carboxylic acid et ester e tit 0
treated particnwvise oveti1 b gninuteshwithp iodined (5.33 ge 2410 tneabl).nAfter

anct 55045 o e M5 ufs SO SRR 04 5
mL), 4rld pattiiénddbetiden Z:112tdAb/heddnes/aiPwhter. e afuébus
phase was separated and extracted with additional 2:1 EtOAc/hexanes (2 x 150
mL), and the combined organic phases washed with water, dried (Na,S0,), and
concentrated under reduced pressure. The resulting solid was slurried with
CH_2Cl;, filtered, rinsed with more CH2Cl,, and dried under vacuum to provide a
powder. The filtrate was slurried with MeCN, filtered, rinsed with more MeCN,
and dried under vacuum. The slurry wash with MeCN was repeated to provide
the titled compound as a powder. 'H NMR (400 MHz, DMSO-ds) 5 ppm 7.81 (d,
2H), 7.46 (bs, 2H), 7.45 (d, 2H), 7.34 (d, 2H), 7.18 (d, 2H), 4.27 (q, 2H), 2.28 (s,
3H), 1.32 (t, 3H); MS (ESI: negative ion detection) m/z 543/545.

Example 97
5-(4-chloro-phenyl)-4-(4-hydroxymethyl-phenyl}-2-methyl-1-(4-sulfamoyl-phenyl)-
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(d, 2H)16.59 (d, 1H), 6.57-6.51 (m 2H)14.02 (q,
2H) 12.32 (s, 3H)1 1.00 (t, 3H); Ms (ESI) mlz negative

wo onsh0®7{ M1 ). Exanple 101 5-f4-chl oro- phenvect/us2007/072228
p- 4- (3- net hoxy- phenyl ) - 2- et hyl - 1- (4- sul f anoyl - phenv -
1Hpyrrol e- 3- rboxyl < aC| d et hyl ester The titled
conpound was 155RWIrole-5-g ek destetcedur e

d rp&g,
3- P pRurE %ﬁﬁ"ﬁ%nﬂ(@g?ﬁ%wﬁ?ﬁ”ﬂ@%éo "
(hydmmmm nalqmmua a8t (12, mgHp DBO4B{al), paiiaditm Sedtate (2.2

ma. /849 oo sops ad i stnanp{ (0, bq s fias Alacs 1oy qaueohy
Cs20® (07080 nfll, 2. ma{mm? arwﬂhéa}ad(:ﬁ/bmc?é@avé ePdfdénal
- chl orodorhen M O chl or o- phenv p-

Chemmﬁmws gatorhabl10°6hionv 5ﬁn|nu,§gs r bhe migtusa vasxdiluted with

=1,038 i ifer 0 Hob bt SRR B b Sin v
rlnseormﬂltrefe Wwas lw&asr@d&vmh H CM qml 8a4é§(n.(ﬁj mrpzrﬁ)s@ﬁafé bdﬂféﬂ\'UF?ed
(Na2§g4 fijtepasd anq gogﬁqentgqq,ad uyldgore,dupgd(pfpsgﬂ)e qndzthmregsujue

chron?-?é)ogsr‘éﬁ)ﬁéﬁ{/gﬂ (aék?tecﬁ Zsﬁ%g(ngtltfrﬁE) ?\égnraééﬁo?ms?% Gééz ggiltfcle

size BOM), (BOb»leWheMnnswEQﬁx)m provide a white foam. 'H NMR (300

Mz, SISO a5 $oua7 B of P u2 DA T8 R, T8 bk, 7114 i 21,
7.1498BAY06R, 21 8lgt(h, 269050 119 WES B AU (o, 24

escri’bed I n Genheral edur e using 4 I orop
2.32 19, 3m), d.Qui aH);IMSNIES || BUD MVEIB25(3830- Ct | D20) d ppm

7.84 (d. 2H), 7.48. (d, 2H) 1 7.28 (d, 2H) 17.17 (d,

2H), 7.14 (d, 2H), 6.96. (d. 2H), 4.03 (g, 2H), 2.33

(S1 3H 1 1.01 (t, 3H); M5 (ESI) nmfz negative ion 527

(M1 ). Exanple 104

5- (4-chl oro- phenvh- e

im@iﬁmz@,ym@
P-P5 Q%JMIonlof(aA' H{?}ﬁ é @@%L'&WM ﬁH &thanol, 0.12 mmol)

3-carboxyl 1 c acl
in a 2 mL microwave vial contamlng (3.3 mg, 0.015 mmol) palladium acetate was

added a 1 M aqueous solution of Cs,CO; (0.091 mL) and Example 96 as a
solution in ethanol (0.471 mL, 0.065 mmol). The vial was sealed and heated in a

microwave at 120 °C for 15 minutes. The mixture was then passed through a Si-
Carbonate cartridge supplied by Silicycle Chemical Division, and concentrated
under reduced pressure. The residues dissolved in 1:1 DMSO/MeOH were

purified by reverse phase HPLC using an acetonitrile/water 0.1% TFA gradient
elution method.

Example 98
5-(4-chloro-phenyl)-2-methyl-4-phenvyl-1-(4-sulfamoyl-phenvl)-1H-pyrrole-3-

carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
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The titled conpound was obtai ned according to the
procedure described in CGeneral Procedure E, using

w@2eaansphenyl boronic acid. 1H NMR (500 MHz, BVBOs£07/072228
ID20) d ppm 7.85 (d, 2H), 7.66 (m 1H)1 7.59 (m 1H).

Genegaldiropgiuia . dsing shegy! baiphiada’ (8 NI (508 Wiz plso-
dsIDzﬁg)S Opd\ﬁﬂ@ﬁ&d 2“H)Z7n® §, 12K, 725- ﬁﬁéﬁvﬂw@fﬁ e?&ﬁmllg% 00 (a,

fAchl of 0- phényl - cvano-

2H), 2a38 (spBEMWD. 97I(t _Aphr M8 (ESI;);nda|495>(M'lr1c) acid et hyl ester
The titled conpound was obtai ned according to the
procedure described in General Procedure E, using
4- cyanophenyl boronic acid. 1H NVR (500 MHz1 DVBSO- d6/ D
200 d ppm 7.84 (d, 2H) 1 7.68._ (d, 2H), 7.49 (d, 2H),
7.32 (d, 2H), 718(d§2&!)11%_§(d 2H) 403(q
: D |

anoyl - phenvh mmte-elb&ﬂlerdud(gthﬁeaw d et hyI ster

orDecilsoiCoraseid:uas oot °§é.""a§23r‘é&&‘éﬂn‘%§%ce&gref@escnbed in
Gene?a?ﬁ%&)éhﬂr@eygsiﬁg dﬁﬁgﬁncﬁfﬁe‘?\y SﬂtgioNMQ’a_é éongngnﬁ
DMSO-d&gDsQ) 5 PEM 7834, 2H)3a45r(d 2H),,7.14 16, 2|c|) &85 (d, 22H)0Q 85

. 1+ g438 383 2rle A . 166 408 R, 2 2.3t @ 3|5|)s 1011t 31y,

MS (@S?lﬁ&oﬂmeéatwb i6n 668qU- Q§0 phenv -2-net hyl -
- (4-sul f anoyl - phenyl) -1 HPyrrol e- 3-car boxyl ic acid
ethyl ester The titled conpound was obtai ned accordi ng
to the procedure described in General Procedure E,
usi ng 5-benzo[1 , 3] di oxolyl boronic acid. 1H NMR (500

MHz, DI\/ISOde/DsO) d p[ﬂxﬂmg%{@t) 2H), 7.46. (d, 2H),

|6 74 (d, 1H),Ifaﬁ.691(d, 1H
-sijfamayl-phenyl)-1H-
Ei’A 1;3"') iExl O4er£4_8ée?§)cary§x\fh€sclo)d E{rﬁn BE@RL I ve 1on 537

The titled compound was obtained according to the procedure described in
General Procedure E, using 3-hydroxyphenyl boronic acid. 'H NMR (500 MHz,
DMSO0-d¢/D20) 8 ppm 7.82 (d, 2H), 7.45 (d, 2H), 7.14 (d, 2H), 7.00 (t, 1H), 6.95
(d, 2H), 6.59 (d, 1H), 6.57-6.51 (m, 2H), 4.02 (q, 2H), 2.32 (s, 3H), 1.00 (t, 3H);
MS (ESI) m/z negative ion 509 (M-1).

Example 101
5-(4-chloro-phenyl)-4-(3-methoxy-phenyl)-2-methyl-1-(4-sulfamoyl-phenvl)-1H-
pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 3-methoxyphenyl boronic acid. 'H NMR (500 MHz,
DMSO0-d¢/D,0) § ppm 7.84 (d, 2H), 7.48 (d, 2H), 7.18-7.11 (m, 3H), 6.99 (d, 2H),
6.77 (d, 1H), 6.70-6.66 (m, 2H), 4.02 (q, 2H), 3.64 (s, 3H), 2.32 (s, 3H), 0.99 (t,

3H); MS (ESI) m/z negative ion 523 (M-1).
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5- (4-chl oro- phenv -4-(3.5-dichl oro-phenv
p- 2- et hyl - 1- (4- sul f anoyl - phenyl ) -1 Hpyrrol e-
wa26i3Jobpxyl i ¢ acid ethyl ester The titled conppgigsysor222s
obt ai ned according to the procedure described in
General Procedure E, using 3,5-dichlorophenyl boronic
acid. 1H NWR (500 MHz, DMSO-Cf6 D 20) d ppm 7.85 (d,
2H), 7.47 (d, 2H), 7.42 (t, 1H 7.21 (d, 2H), 7.14 (d,
2H), 7.02 (d, 2H), 4.06 (q, 2H), 2.34 (s, 3H 1 1.04
(t, 3H; M5 (ESI) mz Exaaipled0Ron 563 (M+l). Exanple
9

envD- | prrrogﬁmgrga%wadxgﬁc Q&lH%t@%l%tePSter The

titled conmpoun he
pr baeditied compoundevas abtainas atcardingddihe pEdcediiraglescribed in

Gondd ke G5 R oy GG DR ool A

DMSIO)ds/D>R3 s 7284 (d, 7z+@)7 7(48 (& ii)H) 8. 2%27 Q@ %ﬂ @4)4 73%-7 a5 (m,

M5 (E
3H), rf%m.v% @@&@3% 4.03 (qEzw 841s038), (14 11, GH): MEES)
ARl | f amoyl - phenv

m/z ngg,-t hi 'ébh%zg(@}l yll)l‘- 1H pyrrol e- 3-carboxylic acid ethyl
ester The titled conpound was obtai ned according to
the procedure described in General Procedure E, using
3-thienyl boronic acid. 1H NWVR (500 MHz, DWVSOC 61 D20
d ppm 7.83 (d, 2H), 7.4% cd 17.36. (d, 1H1 7.18
(d, 2H 1 7.07 (m 1%0%‘(’@2%0 1 6.90 (d,

45"' :. D) X g vi-P 1}-1BH:

m z negatlvelon 499 M anple 111 -
4- benzof uran- 2-yl - 5- f&&iﬁ&ﬂ!ﬁ%&nyl) 2-nmet hyl - 1- (4-su
| f 7R® Yitled @6Mpomd MRy bb®lirfed &6@&%@% (}hé g?&d:egjllﬁé rajvék,cribed in

ester The titled conmpound was obtaine

General Rsperdurerts using #iahtarophexnd horamic i et NMR  ( 506|M\I§]z

Dm0 I S tom 788 25 e & A7 A8, Ay T 2l 7.0

. (d, 28, 6.96)(d, ZH3.74.0314, 2H), 2.33 (s, 3H), 1.01 (t, 3H); MS (ESI) m/z
negative ion 527 (M-1).

Example 104
5-(4-chloro-phenyl)-4-(3-cyano-phenvl)-2-methyl-1-(4-sulfamovl-phenv!)-1H-

pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 3-cyanophenyl boronic acid. 'H NMR (500 MHz,
DMSO-dg/D20) & ppm 7.85 (d, 2H), 7.66 (m, 1H), 7.59 (m, 1H), 7.43 (d, 2H), 7.44-
7.41 (m, 2H), 7.18 (d, 2H), 6.99 (d, 2H), 4.03 (q, 2H), 2.35 (s, 3H), 0.99 (t, 3H);
MS (ESI) m/z negative ion 518 (M-1).

Example 105
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(m 6H), 6.63 (m 1H), 4.05 (g, 2H) 1 2.34 (s, 3H),
0.91 (t, 3H; Ms (ESI) mz negative ion 533 (M1 )

wo Ro8amploey 112 PCT/US2007/072228
d- - chl or o- phenyl *- net hvM f c- ni tr o- phenyl VI - - sul f anoy
I h Th
5-44-BRBE-pheny] 2shényi)-1-

procedure des h@)ﬁéhldér b%cud’é §§lre? E, using
3-ni trophenyl "Doronr ¢ _aci MHz,

Diise titlegdrmmoppeLinghwas abtained aceprding tsthenprocepyurerdesribed in

Gen %P?o?leggzé( §7U%H§9 -é%%hyh&élr%n&dz@qg H]TgM?g(é@’ MHz,

DMSOEGY/D, 8pbﬁ0?1184Vﬂ@ e, '535 (ﬂ'VBHl) )7. 4@(@“21“? 7133(d, 2(H 7.18

h ht hal 2-yl -
(. 201, 508 (0 - by 2 s, BEBD. SAY 3. aci 8 ot hyi

ester The t|t| ed conpound was obtai ned according to
the procedure described in General Procedure E, using
2- napht hyl boronic acid. 1H NVR (500 MHz 1DVMSCCI

61 D20) d ppm 7.89-7.85_(m 3 76 (d, 2H), 7.63 (s,
1H), )7 51p?d 2H) 7.4@&2@3'?_0@11 ( 7. 350(d, 1H),(
(- 1 % A

Exaﬁpl e 1i4 L;vrrole 3-carboxylic acid ethvl ester

o e L EnBAN ki tlAine acR0 g I e aleelird désdlited i
Genérthl'oc%ﬂhﬁé ETbgungls-b@@ltyrvwéﬁgumOmﬁa@at aHrNMRaGBUU -

to the grocedure described in General Procedure

DMSQsdsl2@) ddprA&duidi @h)l pA8HM. 1k m2c(ract i), 7149 M/FZH) 7.40-

0 :

735 Ay 2y B0 4 Sl DS AR 20 B4R opy 2 35t 3n
0.95(i3HH), 4.03 (g, 2H) 1 3.17 (S1 3H 1 2.35 (s, 3H) 1
0.97 (t, 3H); M5 (ESI) nmlz negative ion 571 (M1)

Exanpl e 1155- (4-chl or o- phenyl V4- (1

H i ndol -4-vO 2-net hyl -1 - (4-sul fanoyl - phenv p-

1H pyrrole- 3-carboxylic acid ethyl ester The titled
conpound was obtai ned Bxampld 107 t o t he procedure

4-bgnezsoi { ,5idelgxél-qs-vl-s-m-chIoro-ohenvl )-2-methyl-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 5-benzo[1,3]dioxolyl boronic acid. 'H NMR (500
MHz, DMSO-d¢/D20) § ppm 7.83 (d, 2H), 7.46 (d, 2H), 7.17 (d, 2H), 6.97 (d, 2H),
6.74 (d, 1H), 6.69 (d, 1H), 6.54 (d, 1H), 5.95 (s, 2H), 4.04 (q, 2H), 2.32 (s, 3H),
1.04 (t, 3H); MS (ESI) m/z negative ion 537 (M-1).

Example 108
5-(4-chloro-phenyl)-4-(3,5-dichloro-phenyl)-2-methyi-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in

General Procedure E, using 3,5-dichlorophenyl boronic acid. 'H NMR (500 MHz,
-88-
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General Procedure E, using 4-indolyl boronic acid. 1H
NMR (500 MHz, DMBOCI 61D20) d ppm 7.85 (d, 2H),

wdz(ﬁ}ﬁmﬁzﬁzﬁ (m 2H), 7.25 (d, 1H), 7.19 (m 1H)pc¥ulmd07/072228
(d, 6.95 (d, 1H), 6.89 (d, 2H), 6.71 (d, 1H),

DM%E&@)@%%?@S@ Pl 6?<1sd§2ﬁﬂa( 82 'y, 7271 t2H>, 7.14

(. 200 0T @ PR PR AR T R G S R P

rro este
negatlvelled 568r(pbei)d was obt ai ned according to the
procedure described in CGeneral Procedure E, using
3- di met hyl am nophenyl boronic acid. 1H NVR (500 MHz,
ovsO-d6lD20 d ppm 7.84 (d, 2H), 7.47 (d, 2H), 7.15
(d, 2H), 7.05-6.95 (m 3H 1 6.56 (d, 1H), 6.48-6.41
(m 2H), 4.03 (g, 2H Exampled89 6H), 2.31 (s, 3H),

5-(%‘-(91*01()' t-pl_ﬁ‘mr );-4-1?@41?33-\/?-2-'#1éthoﬁg-%-is\ﬁ‘ffa%%r\]/l-%ﬁgn\gl%ll-l-g)\'/rrole-S-
4 (4-acetyl am no- m&.c%@e@| ester phenyl V2- net hyl -
4- sul f anoyl - phenvO- 1H- pyrrol e-3-carboxylic acid
etFW tiled spmmynshwa%g t@mqsbaﬁﬁprmg toribeipreepdite dlestriked in
Genbfl PRSCIURE T Ishd 3 BBRlic s ERNR RN, Bjso-

usi ng 4-acetylam or oni'¢c aci

de/Di® s ppvB@.82 @210) 7c51p¢11m THRZ .45/(d, 2H)), 7.38 @ﬁ ﬂd) 7223 (d,

2n) 47 259" Bl27 oy Tih 250 (&, 260250 B, g1, 3. 18y 3 Mo s

m/z hegat®d ionMB3((wRH). N z negative ion 550 (M1). Exanple
11% - (4-chl or o- phenv

p- 4- (4 nmet hanesul f onyl am no- phenyl ) - 2- net hyl - 1- (4-sul f
anoyl phenv p- | Hpyrrol e-3-carboxylic acid ethyl
ester The titled conpound was obtained according to

the procedure descri begxgﬂr{%qngl Procedure E, using
4 net hyI suI f onyl am no en or oni c aC| d. 1H NMR (500
blof ylg- 28 utfamao v+ -4-thiaghgni3- -pyrrole-
715(d 2H) , ﬁl( '2H) 6.96 (d,
2H), 4.02 (q, Zm—é@&MM—( 3H) 0.99 (t.
3HI he EHedebmpblifid was obtained according to the procedure described in
General Procedure E, using 3-thienyl boronic acid. 'H NMR (500 MHz, DMSO-
ds/D20) 6 ppm 7.83 (d, 2H), 7.46 (d, 2H), 7.36 (d, 1H), 7.18 (d, 2H), 7.07 (m, 1H),
7.0Q (d, 2H), 6.90 (d, 1H), 4.06 (q, 2H), 2.31 (s, 3H), 1.03 (t, 3H); MS (ESI) m/z
negative ion 499 (M-1).

Example 111
4-benzofuran-2-vl-5-(4-chloro-phenyl)-2-methyl-1 (4-su|famov| phenyl)-1H-

pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 2-benzofuryl boronic acid. 'H NMR (500 MHz,
DMSO0-ds/D20) & ppm 7.86 (d, 2H), 7.55-7.50 (m, 3H), 7.44 (d, 1H), 7.27-7.12
(m, 6H), 6.63 (m, 1H), 4.05 (q, 2H), 2.34 (s, 3H), 0.91 (t, 3H); MS (ESI) m/z

negative ion 533 (M-1).
-89-
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d-~-chl or o- phenyl M O di net hyl car banoyl - phenv

N-met hyl -i -7-sul fanoyl phenv p-1H pyrrol e-3-carboxylic
w@séoeiony| ester The titled conpound was obt ap@g@s2007/072228

according to the procedure described in General

Procedure E using 3-(di met hyl car banoyl ) phenyl bor oni c

acid. 1H NWR (500 MHz, DMSO (VD 20 d ppm 7.85 (d, 2H)

7.49 (d, 2H), 7.32 (d. 1H), 7.24 (m 1H) 7.22 (m 1H),

7.15 (d, 2H), 7.03 (m 1H), 6.96 (d, 2H), 4.03 (q,

2H) 2.92 (S, 3H) 6E_§EDEj)J_2 35 (s, 3H1 1.00 (s,

N

1 (4 sul fam)ylmktgéua @arbéﬂqm;yéd"@bm@e@eérboxyl i c aci d

ester The titled conpound was obfained according
t oWQm&“?ﬁ %@egued mbtamdu atcording 40 the praneguee gescribed in

Genkial PRk B RFRRLY MIFRIERIFRAER Sofl i 4B !

DMSD-29/D,0) 52ppm §.08Gm, (1¢4), 2J98 (i, 71I-1)57 &ei(d 2H), 76798, 49((eh

a1, 706 i o D 00 ber D 08 -8, Biom b Sl

p-%- Er,gt'ﬁ isbb :F F4 met hyl - pi per azi ne-1-car bonyl ) - phenv
n-1-(4- suI f anoyl - phenvO 1H pyrrol e- 3-carboxylic acid

ethyl ester The titled conpound was obtained according
to the procedure described in General Procedure E1

using 3-(4-nethyl-pi peggg@gi' s 41gar bonyl) - phenyl
bororil C aC| dI 1H NWR mOd6 I? 20 d ppm

d 1M1 7.16. (d. 4 v 1) 14, 04 (q.
(2H) 5054 ( bs, BYole: : 36‘ 1l §H”), 3H)12(29

( bBhe 8t8d c@mpbuhig wa'&bbtaﬁwe@l@c(d@ﬁdmé*t& thé pﬂﬁ:ddhre dbbéribed in
n z positive ion 621

Genw@bé’&ﬁﬁd@r& u§ing %n@pbtmeomré@ a@l@m*éﬂ NM%(@%MH@DMSO-

dyDES) &Xeom 7,618 (4, ), 746 L), TR 140, 7.51 (g, 7). 7 48-

743c(na®l-t) 7304(df 1B, 'b.dnc(dpiHEWaWI(@, 79), 3(PD(QRH) 2 (s, 3H),

0. 37% M%@@)gyzmgﬁ'?%w%g"&@'rﬂ( sf o l O\Segel ol ) in

MeCN (0.6 M ), and a

Example 114
5-(4-chloro-phenyl)-4-(4-methanesulfonyl-phenyl)-2-methyl-1-(4-sulfamoyl-
phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 4-methanesulfonylphenyi boronic acid. 'H NMR
(500 MHz, DMSO-ds/D20) 5 ppm 7.85 (d, 2H), 7.77 (d, 2H), 7.50 (d, 2H), 7.40 (d,
2H), 7.18 (d, 2H), 7.00 (d, 2H), 4.03 (q, 2H), 3.17 (s, 3H), 2.35 (s, 3H), 0.97 (t,
3H); MS (ESI) m/z negative ion 571 (M-1).

Example 115
-90-
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solution of DIEA (23 ng, 0.18 mmol) in MeCN (0.6 nL).

Then a solution of a representative am ne (0.07 mol)
w(i)@gd&h@d%( 0.4 nmL) was added. The m xture was hpet@€200t072228

the m crowave to 100 OC for 10 mi nutes. The m xture
4vva|s fil tered throuh a Si -Carbi)nate cartr| de suplpl I ed

dryness under re%u &l Sthvl RS ére3| dues wer e
di ssolved in 1:1 ed by reverse

p hidreetitidiel cdropai rmal waS)obtaMByI acgondinhg o tHe2 proveduddfescribed in

GeneyalPBiechfs E. Bohig- 5&9@89@%&%‘9 t‘k@&#%é@ Mz Puso-

A6,/
ddDJSO)OaN_pbmgraosf(d g% Tfsawt% rlnEQ A sul fwr% 719(m JH), 7.03

(d, 2|ji9+§395 (Y] ‘éﬂBﬁc%S Eﬂ])aﬂ)l. 6 7ailcﬁdd 1i-ls)o@u08|c(m a‘rhi)dé 78163‘.] tZH)l 237
(s 3@8 %mt s obt ai ned according to the procedure
' 5 n General Procedure F using 2-am nopropane.
1H NWVR (500 MHz, DMSO-Cf6 D 20 d ppm1.15 (d, 6 H)
2.26 - 2.36 (m 3 H 3.97 - 4.18 (m 1 H) 6.93 - 6.97
(m 1H 7.00 - 7.07 (m 2 H 7.24 - 735(m 2 H

7.40 - 7.48 (m 2 H 7 765 (m 1 H 7.85 - 7.92
(m 2 H; M (ESI: g%lzér@'gl—erﬁdetectlon) mz 430
5-(4{5clorzo}fo§nrnelﬁvam'&d&ﬁ&?vlammoiphenm-z mefthvl -1- I(4-3Lr|]lfam|ogrl -phenyl)-
- (4- chl or o- ghenvh- 2- -1-f 4-sul f anoyl - pheny
H pyrrol e- 3- 3&&@&&%@%&&%@ titled
deo'sﬁé)crﬁ%d&@ﬁ%g%é b"lﬁﬁ‘l d&%l’({lg? ?}gﬂ}é’gﬂﬁ%@g@descnbed in

neral Proce ure m no

Gengral Ryoeedsiod EusingtBtnahglaminapheny oronieGcid., ' NMIR (500

MHzlwﬁf?%Op#d@w‘pp@ 5184k 2674 g 0. 45 T, 7958 95

(m, ﬁ-l)9856 Qﬁg(wza?shﬂ)l (h, &ﬂf 463%(5 Qm!) 2?76') s76ﬁ§3 237(é%H)

1.01 «E§|H) @ESI\)mlzmgaﬁvmﬂn (Mﬂz) 444 (Ml ) Exan‘pl e
124 5-(4-chl or o- phenyl)-2- et hyl - 1- f 4- sul f anoyl - phenv
p- 1H Pyrrol e-3-carboxylic acid
(2- nmet hoxy-ethyl)-am de The titled conmpound was
obt ai ned according to the procedure described in
Example 117

4-(4-acetylamino-phenyl)-5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-
1H-pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 4-acetylaminophenyl boronic acid. 'H NMR (500
MHz, DMSO-d¢/D,0) 3 ppm 7.84 (d, 2H), 7.47 (d, 2H), 7.40Q (d, 2H), 7.15 (d, 2H),
7.04 (d, 2H), 6.95 (d, 2H), 4.02 (q, 2H), 2.32 (s, 3H), 2.03 (s, 3H), 1.01 (t, 3H);
MS (ESI) m/z negative ion 550 (M-1).

Example 118
5-(4-chloro-phenyl)-4-(4-methanesulfonylamino-phenyl)-2-methyl-1-(4-sulfamoyl-

phenyl)-1H-pyrrole-3-carboxvlic acid ethyl ester

The titled compound was obtained according to the procedure described in
-91-
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General Procedure F using 2-nethoxy-1-am noethane. 1H
NVR (500 MHz, DMSO- GVD2O) d ppm 2.31 - 2.35 (m 3 H)
wW@2008/0029%4 29 (m 3 H) 3.37 - 3.38 (m 2 H) 3. 4dct/usednor22es
(m 2H 6.90- 6.93 (m 1 H 6.99 - 7.06 (m 2 H)
7.23 - 7.33_(m, 2 7.40 - 7.48 2 H 7.85 - 7 92
Genera) ProceglureNs, ysing 4%88&1‘5“’@"&’@5"'8(%%%‘”‘MOW@CM61H NMR
| -
(500 MHlz: DS aPL0) R 7184 8 B e S 2 T 1 e 2k 7 07 @
2H), 7.84ddpH¥\6.96 ¢by2Hp#.02 (q12H), Rt92:¢s, 8bt)p2.33dsyaHl), 0.99 (t,
3H obt ai ned according to the procedure described in
) General Procedure F using 1-am no- 3-propoxypropane. 1H
NVR (500 MHz, DMSO-OF6 D 20 d ppm 0.87 (t, 3 H) 1.46
- 1.57(m 2H 1.69 - 1.79 (m 2 H 2.30 - 2.33 (m 3
H 3.23 - 3.29 (m 2 H 3.30 - 3.35(m 2 H 3.40 -

3.44 2 6.85 - 6.97 - 7.05 2
H) S Y (m 2 %&@M%? (m 2 H Y
5-(4-dhlorbrphehyt)4-(3-imethyicatbdribyl2ptdriyl gnﬁﬁﬁwﬂ e gaifanyl-

Ion detection) mz 488 (M 1). Exanple 126

5- (4- chl oPe=TpAmut T DR, li S BIAESIRL- phenvO- 1

A oA Es dbtaingd according 19 the progedure desgrbed in
GenerahProgedureE, oﬁngiaq(feiﬁgednﬂnatbag\gybppe&ylbomwacid. 'HNMR

Cr. | |
(500 P, INERHIRE Bt Bhm7. 05 Sde i) TGS 210, R (e g4
. AQ3-(al;

(m, 1HmX5ﬁ32.3§1A)ﬁ+,ng§g79 50(@@,2_ 35“3'?5?'03 (lﬁmb,ﬁg)gglgégdﬁbsggﬁ.( ariﬁ@sz(qH;ﬁY, 2.92
(s, 313), 2766 (s3 3bt), 2:35 (s, BHH),31.00 (s, 3HB3 (m 1 H 3.85 - 4.06

(m 1 H 6.90 - 6.96 (m 1 H 6.99 - 7.06 (m 2 H)

7.24 - 7.34 (m 2 H 7.40 - 7.50 (m 2 H 7.85 - 7.90

(m 2 H; Exanple 127 5-(4-chl oro-phenvD 2-nethyl -1
- (4-sul fanoyl - phenv p-_1H pP/r{oI e- 3-carboxylic acid

ftetrahvdro-furan-3-yl 1de The titled
5-(4- 0B BHeN?P 498! BaPB AR AILAY.S thdthi- IPSEMByI-phenyl)-
i - t et r ahydr ofi Hrpyrrdle:3-o@tboaginacid ety gsidr (500
The titled compound was obtained according to the procedure described in

General Procedure E, using 4-(cyanomethyl)benzeneboronic acid. 'H NMR (500
MHz, DMSO-d¢/D20) 8 ppm 7.84 (d, 2H), 7.48 (d, 2H), 7.20 (d, 2H), 7.16 (d, 2H),
7.15(d, 2H), 6.98 (d, 2H), 4.03 (q, 2H), 3.70 (s, 2H), 2.33 (s, 3H), 1.00 (s, 3H),
MS (ESI) m/z negative ion 5632 (M-1).

Example 121
5-(4-chloro-phenyl)-2-methyl-4-[3-(4-methyl-piperazine-1-carbonyl}-phenyl]-1-(4-

sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester

The titled compound was obtained according to the procedure described in
General Procedure E, using 3-(4-methyl-piperazine-1-carbonyl)-phenyl boronic
acid. 'H NMR (500 MHz, DMSO-ds/D,0) 5 ppm 7.84 (d, 2H), 7.48 (d, 2H), 7.35-

7.25 (m, 2H), 7.21 (d, 1H), 7.16 (d, 2H), 6.94-6.93 (m, 3H), 4.04 (g, 2H), 3.54 (bs,
-92-
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MHz, DMSO CvD20O) d ppm1.51 - 1.69 (m 1 H 1.85 -
1.98 (m 1 H 2.26 - 2.36 (m 3 H 2.41 - 2.48 (m 1

wolRoos/ob20k4- 3.29 (m 2 H 3.44 - 3. 51 (m 1 H)p81A82007/072228
3.65 (m 1 H 3.65- 3.71 (m 1 H 3.71 - 3.81 (m 1

6,87 _- 6. 1 7.00 - 7.06 7.23 -
2H), Sl0gogn2rh 494 K.Y, 2Be s RH)Z i o, S 260465 3. 2.02
3H) E‘Z?a&%ﬁ"?m?@%q%#%ﬂ% g oetom me Are (M.
p- 2- met hyl - 1-f 4- sul f anoyl - phenv -
1H pyrrol e- 3-car boxé_fl i C EEI d c!vcl EDUU” am de The
titled conpound wa ing to the

pnﬁ%erﬁwr@waeé Gial bsﬁtairnﬁr@{)aif Py- %@'Lﬁ §olﬁtn5ﬁ')o% (4-chloro-

cl obut yl am ne.

phenyﬁ-@@methyl A2(4-sylfameyl- ppeml) 1Ij-py0'o(aﬁ3 C,"_arlpgxy,glcpqsld (tEei@e

it intle 2708 g, 8904 Hoi i el B g

succéssloﬂ bla soldfion o HOBT (8 my, 6)067 nﬁlﬂol) |n7Mé23N (0 6211t9 anhﬁa

negat ive Lon detectiaon

solutlp@g)fg)IgA @3 800 Jemmal) @M@ZZM{Q@ mL). (Then a solutlrcTJE of a
oA Y ORI MB (L SRS BRbh e b
was Iaeaieddm the microlvavprto dmu&fom_elﬁonlrinmeb [ 'lﬁhéem&tmé was filtered
o RS b ST S i VEion ana
concéﬁirat@d% o(?{ﬁc?ss uﬁde':rg}eﬂm:e& p?@ssg equhe Eeél)eu%méve?e ’Eﬂ]ssglved

7.41 -
in 1: ‘( QMQOFMeOIanr@dESUrIf edhurévarse @hadeﬂ-ﬂﬂt(c WaterszSyrhetry C8

coturhfBsm & FF G, LS r R Ra Spa BT BT Yk fout00%
acetsHithie:0Meh Rigued s AFAToeerts iifetes ARTIOW rate of 4ohili/Afsute).

according to the procedure described in General
Procedure F using nethylethylamne. 1H NVR (500 MHz
1DVMSO- 61 D20) d ppm1.14 (t, 3 H 2.07 - 2.10 (m 3 H)
2.81 - 3.1 7 (m 3 H 3.42 - 3.59 (m 2 H 6.45 - 6.54

(m 1 H 6.97 - 7.08 (Bxa@pld1d221 - 7.30 (m 2 H)
5-(4-7c'hf'olro:ph7e'n%-2-methvI-1 -(4-sulfamoyi-phenyl)-1H-pyrrole-3-carboxylic acid
isopropylamide

The titled compound was obtained according to the procedure described in
General Procedure F using 2-aminopropane. 'H NMR (500 MHz, DMSO-de/D,0)
dppm 1.15(d, 6 H)2.26 - 2.36 (m, 3 H) 3.97 - 4.18 (m, 1 H) 6.93 - 6.97 (m, 1 H)
7.00-7.07(m,2H)7.24-735(m,2H)7.40-7.48(m,2H)7.55-7.65(m, 1 H)
7.85 - 7.92 (m, 2 H); MS (ESI: negative ion detection) m/z 430 (M-1).

Example 123
5-(4-chloro-phenyl)-2-methvl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxvlic acid

butylamide
The titled compound was obtained according to the procedure described in
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(m 2H 7.81 - 7.93 (m 2 H,; (ESI) mz negative ion
430 (M1 ). Exanple 131 5-(4-chl oro-phenvD 2-nethyl -1

wo bdbspbdohamoyl - phenvO 1 H-pyrrol e- 3- car boxyl i cp@giug007/072228
i sopropyl -nmet hyl -am de The titled conmpound was

GenBep| e FB dctiing o munoyRRe o T ANRASD Mea: RS QD0 5

oon$(E20 10 Y597 £ P 88 g 22 ¥

3.15H)3.859m, 2 1) 8.85(-6.92 (w), 17HP&.98 -77.67 (2 K1) FR37% BRB5(m, 2 H)

7. m . - 1. ( 2 . M5 _(ESI : tive
738 g AU 2 PO 88 47 (o Ve " Moo 2495 s TE8T negatve
ion detéétidr) mhk 4 gnyl V2- met hyl - 3- (pyrrol i di ne-1-carbon

yl Vpyrrol -1-ylle e ec ron ca y une ,

benzenesul fonam de The titled conpound was obt ai ned

according to the procedure described in General

Procedure F using pyrrolidine. 1H NVR (500 MHz,

DMSO- CZ D20 d ppm 1. 8Exambl®424m 4 H) 2.1 2 - 2.25
: 3 ( gi:li 3.55-13.81(m 2 H

(m 2 H 7.40 - 7. 7.97 (m 2 H: M5

(ESI: negative ion 2 (M1 ). Exanmple

13Bhe titled (é?nmuoﬁu\im??tgirm&amdljifmb-ta-tbg iplﬂ?;d;]édﬂré ﬁe&gribed in

- carhon rrol -.1- enzenesul fonanm de The title
GengfitERFR R T WHPa a0 - amgoebanAe. T DR (50 Miiz
O R B RS U S8 5285 A0 P S 437 3g 2
H) 33}‘916-%356 (mA:]Z HI)36(900- QQBI)(EZ 10d) 6.9%. -17.065(?, 2];94)17213 48.33 2(m, 2
H) 740 7?%51 (m,?_f%h‘?-@% - %92;('“7 .251'33:-'% Tkﬁk%gézwﬁﬁon d¢§er2ﬁon) m/z
446£M91$.(m 2 H; M (ESI: negative ion detection) nfz

56 (M1). Exanple 134 5-(4-chl oro-phenv
p- 2- met hyl - 1- (4- sul f anoyl - phenv -

1H pyrrol e- 3-car boxylic acid-
(2- met hoxy-ethyl)-nethyl -am de The titled conpound was

obtai ned according to Exampl@qegure described in

rrole-3-carboxylic acid-

(3-propoxy-propyl)-amide

The titled compound was obtained according to the procedure described in
General Procedure F using 1-amino-3-propoxypropane. 1H NMR (500 MHz,
DMSO-d¢/D20) & ppm 0.87 (t, 3 H) 1.46 - 1.57 (m, 2 H) 1.69 - 1.79 (m, 2 H) 2.30 -
2.33(m,3H)3.23-3.29(m, 2H)3.30-3.35(m, 2 H) 3.40 - 3.44 (m, 2 H) 6.85 -
6.90 (m, 1H)6.97-7.05(m,2H)7.27-7.34 (m, 2H) 7.39-7.47 (m, 2 H) 7.81 -
7.87 (m, 1 H) 7.87 - 7.91 (m, 2 H); MS (ESI: negative ion detection) m/z 488 (M-
1).

Example 126
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic acid
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General Procedure F using
N- (et hoxyet hyl ) - N- et hyl am ne. 1H NVR (500 MHz,

w698 D20) d ppm 2.05 - 2.10 (m 3 H) 3. 20peT1/BsB07/072228
(m 2H) 3.47 - 358(m 3H) 3.57 - 3.69 (m 3 H
6.49 - 6.56 (m 1 H) 12 (m 2 H 7.23 - 7.31
H 7. puanZ-vimgihii-amte 1 1 1

(m 2
7-ﬂ9e gt&gc{ %Tbﬁhnéxv@s ?%T%g%ccoﬂﬁﬂ@% ¥ife pRotedR& ab5a Bed in
Genérd Prmtddmre Fplrmng MB)-ta!ta‘WUrdfura(m2MrhéﬁMmhrrm ey NMR. (500

MHz} BRSO LS PP 158 -ahBBdm. 4H) 57871697 dzd 1) 228 - 2.35
(m, Saf-lg 239/ §%@4n412’ﬁ29 g7 1 %9 @g;ﬁgﬁp‘g%ﬂ% bﬁ;@r aﬁ§*3 85 - 4.06

ng to t'he procedure
(m, PHYES0I+ 8.96 (osi ) 8,99 b7 D6 Hy Xyt h713%4a(mm @I:D) THONVRS50
O O)dppm201-2.08 m 3 3.16
(m, éﬁgngng% zqél - 3.55(m 4 H 3.57 - 3.71 (m 4
H)646-656(m1H)6.93-7.13(m2H)7.20-
7.34 (m 2H 7.39 - 7.48 (m 2 H 7.78 - 7.93 (m 2
Hy; M5 (ESI: negative ion detection) niz 504 (M1).

Exanpl e 136 12
4-f5-f4-chl or o- phenvn- - f mor phol i ne- 4- car bony

5- (4Lmbtmieriw)wmémelnﬁ-wSﬁnamﬁQthﬁ\m ‘IHté\ﬁ*?blé@IiWQvlic acid

was obtained according to the procedure describ
General Procedigteahydiaifurandnvlinethyh-amide NVR (500 |sz1

(5 i Eofpotind s gefAiipcigciryfl 0 8 grociuze BpSEioed in

Gen&ra? Proced 30 F(IIIISI%Q 1Hbtréhﬁdrofur'én%g(mthﬁnb&mﬂe 8H NMR9(500
; ESI : t n detection
Mz, BMSO diRa3) & pos 1 &1L 681l 3 i e60 BORUI HAS 26 - 2.36
f = | 1 3
(m. 3 2o | 28V PPEN 8 A1 A2 dols SHT UL S5dm Hi5i46 - 365

(m, 1 ) BBS pBIdeureHYBSET i B ( (nm, =) 6187 - Brasceaut B)7.00 - 7.06

i SRAPEETBERI By 15 8% M A RS P et

negdtivédon detektich) dm/2472 (¥1-9F (M

Example 128
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamovyl-phenyl)-1H-pyrrole-3-carboxylic acid
cyclobutylamide

The titled compound was obtained according to the procedure described in
General Procedure F using cyclobutylamine. 'H NMR (500 MHz, DMSO-dg/D,0)
oppm 1.49-1.72(m,2H)1.99-2.10(m, 2H) 2.14 -2.25 (m, 2 H) 2.27 - 2.33
(m,3H)4.20-448 (m, 1 H)6.93-6.96 (m, 1H)7.00-7.05(m,2H)7.23-7.34
(m,2H)7.38-7.50(m, 2 H)7.82-7.92 (m, 2 H); MS (ESI: negative ion
detection) m/z 442 (M-1).
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2 H 7.20 - 7.26 (m 1 H 7.27 - 7.31 (m 2 H 7.31 -
7.36 (m 4 H 7.42 - 7.52 (m 2 H 7.81 - 7.92 (m 2

wohoosmoGESI : negative ion detection) nlz 478 pd/sin07/072228
Exanpl e 138

L RS
(am nonet hyI pyr |d| rth_JSOO VHz, DI\/SO 6l DZO)
< B Yo Sompbyil oBlgilegticripd 15 Bocehle BpSicea in
Condo P Syt AR (p S 0400
pPpmMA.09 ER3o{re, 3 BY) 2584 4324 (n 06 pt) 652 ) 658‘r€mhl/!H)B.98 -7.10 (m,
2 HZ23 R R nr S e e T eeabBiie ey

nega!hb%rﬁlﬂéte%ﬁéﬁfﬁ‘1/i‘@1BQM-'P)’=‘ procedure described in
Ceneral Procedure usi ng N, N-di net hyl et hane-1

, 2-diam ne. 1H NI\/R (500 I\/Hzl DMSO-Cf6 D 20 d ppm 2. 27
- 237 (m 3H 2.58- 271 (m 6H 2.84 - 3.05(m 2
H) 3.44 - 3.55 (m 2 H 6.82 - 6.91 (m 1 H 6.99 -
7.06 (m 2 H 7.23 - 7ER5 180H) 7.38 - 7.50 (m 2
780-796(m 2H§, %%ESI: ative ion
hiererphanyl d- 1{#-sulfameyipl envl):t%H pyrrole-3-carboxylic acid
5-(4- chI or o- phenv p- gt S}E@%ﬁnﬂar&éesm f amoyl - phenyl V1
H pyrrol e- 3- car boxyl
( Sthi tikechgdmpound wazpytitaimeddsccbding itd ttise! pestadore devéribed in

Geng) Brdirecfe Ectaing e hubltyidimines / H BMRTE09 Fitep ohaso-

OO 194§ NP8 SRS AP 05

(m, 24) B.45- 6.54. (B8 (H1)6297l-97$)82(a1-2ﬂ)3121(n730(1rh 5 241 7.51

(m, £5i1 481 758 b % . sl iz bbatie on 430 001y (291

mz positive ion 475 (M+l). Exanple 141

Example 131
5-(4-chloro-phenyl}-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic acid
isopropyl-methyl-amide

The titled compound was obtained according to the procedure described in
General Procedure F using isopropyl-methylamine. 'H NMR (500 MHz, DMSO-
de/D20) & ppm 1.14 (d, 6 H) 2.02 - 2.10 (m, 3 H) 2.71 - 2.99 (m, 3 H) 6.40 - 6.55
(m 1H)6.97-712(m,2H)7.22-7.34 (m, 2H)7.36 - 7.54 (m, 2 H) 7.80 - 7.94
(m, 2 H); MS (ESI: negative ion detection) m/z 444 (M-1).

Example 132
4-[5-(4-chloro-phenyl}-2-methyl-3-(pyrrolidine-1-carbonyl)-pyrrol-1-yl]-
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5- (4-chl or o- phenv p-2-net hyl - 1- (4-sul fanoyl - phenyl ) -1
H Pyrrol e- 3-carboxylic acid
W0 g¢@slovdroxy- et hvD- propyl -am de The titl ed conpOUOs200a672228
obt ai ned according to the procedure descri bed
i nGeneral Procedure F using 2-(propylam no)ethanol. 1H
NVR (500 MHz, DMSOC 61 D20) dygppm 0.70 - 0.96 (m 3 H)
1.40 - 1.66 (m 2 H 2.04 - 2209 (m 3 H 3.41 - 3.46
(m 2 H 3.46 - 3.5 (m 2 H
6.26 - 6.75 (m 1 PR AuE L#132!'721- 31

= y q ,,A |0.|J . L vv Y ‘ - 3 v ‘- A s e
(ESI negatlve i on detect]j 74 (M1 ). Exanple
142 5-(4-chl or o- phenvD- 2- A%k ﬁﬁwﬁxa

- (4-sul fanoyl - phenyl )-1 H pyrrol e-3-carboxylic acid
- (3- hvdr oxy- proDyl Vam de The titled conpound was
obt ai ned according to the procedure described in

General Procedure F using 3-anmin nol
I\/Hz DMSOCl 61 D20) d ppm 1. 55 - g[l)ﬁo’p(?%z/éuiﬂol@e u0| em;eﬁeu

3) (N @%%23(1%11 &zbf’g-l(gt )%9‘%6%2743(@33115%8 AL 0F'L (HZ w)

m:;a (em B)'W).236L = 2B, 9EH (i) D - Bm(H e?u%g(arzzs(Hs ‘w)

s 2 1 2Rk ok R AR G ddadd 8 (©*brblosa zvw

P- 2-ged) Rk Emorsmumm;aavw@/tmémdq;mwb@@nlj SlpIoee [esouan

To a sol utlon of
W.PRGLIPARR RINA9OH 8HY P) BRPIAN0ENSLERIEP GENORYNOGIOP PRI BY L
|]- benzenesul fona%@%ﬁw 0. 31 mmol)
|ndryTHF(5rr1) ﬁ%ﬁ(o4m’ml
2C0| [AD ' AUB LI ANSY)- |ALlal '(IAUGUC‘ 0101Yo-p)-G
tenperature 10 Mnutes I ic anhydride (0.6
mml, 0.06 mL) was added Bﬁbﬁlﬁg’ﬁand the mxture
stirred at roomtenperature for 16 hours. The m xture

was diluted with ethyl acetate (100 nL), washed with
sodi um bi carbonate (saturated solution, 50 m_) vvater

50 i 50, m.). Th
Coor "sha k80 0B% 2 B @Psdi%a%&%bdga? v ber) 582 - 122
d .
(EFoot RIS ORI G VB AL A RRNT B - ovo
aemsyedmanwiolzfsw(wzw)ezm 6Q.LUB( BHY) 6G°L - €¥'L

%ldéf_% 6&:@5’9&-%@@0 #gNSOS)OHNN FP elep?l’Jsad?d %&s& J%jnpeomd jelousc)
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€€l o|dwex3

"(L-W) 2pP z/w (uonoejep uol eanebau :S3) SN (H 2 ‘W) 26°2- 222 (HZ
'wyesL-ovi(He'w)ze - 122 (HZ'W)60'2-669(H L ‘W egL9-009(HE
‘w)ige-gse(HZ'Wvse-Pe(He ‘W) ezZ-21'2(H ¥ 'W) 261 - 18| wdd

Q (0%aPP-OSING 'ZH 00S) HNIN H, "dulpiouAd Buisn 4 ainpagsold [eisuaD
Ul paquosap ainpasoud sy} 03 buipioooe pauleqo sem punodwod psji eyl
SpIWBUGHNSaUSZUSq

£002 ‘2z sunf Ajjeajuonos|a oji4
1O0MG928

og

Se

0c

Gl

ol



10

15

20

25

30

445 (M+H). Exanple 144 N-acetvMr

d-~-chl or o- DhenvD*- net hyl - S- propi onyl -pyrrol -i -yl | benz
we@p@sibfoenam de- N-sodiumsalt A mxture of Exeapus20d#4®72228

(0.1 g, 0.22 mrol) in 5 nL of absolute ethanol and 2

(R itgprpiind W2 oBRaifoq AeRSAG o B IBCRAR deschibed n
GenerBIRCBAUIEE VAIHEPN, P&%ld”(?ﬂﬁétﬁﬁxyéth?lﬂéﬁliﬂé | NMIR (500 MHz,

concentrated i n vacuo to provid e titled conpound
DMS@ﬁdA/D@) &'ppnt 80162298(@ IQZIHl)iMB £3056,%0H) 8, 454=- 355 (M), 4

H) 387 P HBES £ R RaG (D 1E093 57 PR TR0 7 314 (. 2

H) 7.8~ I’HH @Rl 21 0P8 Z S th 2 g TMER(EIRIE nbhhtiRsiorodBrastish) m/z
was obt ai hed according to t he procedure described in
504 (McAhpl e 143 substituting propionic anhydride for
acetic anhydride. 1H NWR (CDCI3) d ppm1.15 (3H), 1.20
(3H), 2.1 6 (3H), 2.20 (2H), 2.44 (2H), 3.39 (2H),
6.95 (1H)17.33-7.90 (8H)18.70 (1 H; M (ESI) nlz 459
(M+H) . Exarrpl e 146 4-r5-(4-chl oro-phenv

p- 2- et hyl - 3- pr opi onylEﬁUﬂ&Iﬂ.ﬁ yl 1- N pr opi onyl benzene
-cé?BHR@!—@erﬁﬁ?—yl[-
Exanpl e 144 substltblemz_qn Homaraided5 f or Exarrpl e 143
Anal chfor N2NaOAS: | Cl. 57.44, H,
rﬁ@ d gampeu wge aingd agcerding tg the @rgcedure descnbed in

CondpTERAN E0eifo FLATHEEL T o 005 k05

ppm 25t 4 P484m,8 H))GLB&I 3175, (m, lBeH} BrASOUB.S2 (of, 1 HE7.02 - 7.09 (m,

2 H) Fog . hﬁﬁuﬁﬁbﬁr Tt o5 288 A5e% 2 Bagma Hiws dgsi:

negaﬁ@é'iosn ?ux Mﬁ)@g@gﬁs’? ng <c7 nAChRs and measuring

ran tential changes utilizing the
fI uorescence i magi ng pI ate reader (FLIPR)-based assays
and (ii) measurenent of phospho-ERK activity using
western bl ot assays. These assays allow for higher

throughput screeni ng ofxaapid {3® all osteric nodul ators
using c

5- (4-chloro-phenvl)-2-methv| 1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic acid
benzylamide
The titled compound was obtained according to the procedure described in
General Procedure F using benzylamine. 'H NMR (500 MHz, DMSO-dg/D,0) &
ppm 2.33-2.35(m, 3 H)4.39-4.48 (m,2 H)6.94 - 6.98 (m, 1 H) 7.01 - 7.06 (m,
2H)7.20-726 (m,1H)7.27-7.31 (m,2H)7.31-7.36 (m, 4 H) 7.42 - 7.52 (m,
2 H)7.81-7.92 (m, 2 H); MS (ESI: negative ion detection) m/z 478 (M-1).

Example 138
5-(4-chloro-phenyl}-2-methyi-1-(4-sulfamoyl-phenvl)-1H-pyrrole-3-carboxylic acid

{pyridin-3-yimethyl)-amide

The titled compound was obtained according to the procedure described in
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or cell lines expressing endogenous a7 nAChRs. (\)

Hi ah-t hrouahput Cal ci um Fl ux Assays using Cells
wo&sis@es7Rg Endogenous a7 nAChRs Since al | ost epig/us2007/072228
nodul ators affect the kinetics of channel function and

thus affect calciumdynanmics, it is denpnstrated that

Gengig Browsile & 4180 SalariBomeUn{ I Tidinesn h NAGS 4580 Mz, DMSO-
uDIGPSBES 26" 418 (B S8 85 81 J61 954) ¥ROPIRBT Sy f7.00.-

novel* agoni st's cadn [

7.06f1, e pd.2dr- 7.841(AT] 2 ) V140 L7.63€01; S WN7 F6 0BBAI(ht; 1 H) 7.84 -
nodul at or.. As _such, positive allosteric nodul ators can
7.98¢m, i Zfd hBi42 158 {mi1cid) BHidc %tﬁgt(m-dﬂd)-i ne receptor
agoni sts can be identified by using I MR32 cells that
endogenously express various nicotinic receptors
i ncluding a7 nAChRs. It is contenplated that such

assay can be utilized g th ? Eggber of cell lines
conventional Iy not ane c7 nicotinic conmpound
5-(45¢HI SR Nhy| PSSRV B) ¥-sufh iRl héyijT? Qe-Feamok Pt acid

escrrbed nerern can be rdentifl
f 1 uor escence- bad<€ddinte : micd gal assay using

o 8 BBl S A8 1Be S B dbscried i
GeneMRPBEcatiite @bﬁﬁg W‘N-@ﬁﬂbtﬁﬁéﬂ@ﬁéfﬁQ%igm 9 NMRt(ﬁbo MHz,
several nicotinic receptor subunits, a7 selective

DMSQiaiDA) & ppmi2pr @sdhi{mad $h)2.58 &1 (ol § H)2.641-&@5 (m, 2

0 338 LU0, B G PTBRREL OB RS K2 735 m 2

H) 7:88017.50 (AR12 HP7.180207. 98¢t & HY M8 (E8UMdgHtivelib® detection) m/z
range of structural types may be used such as those

459 (M<bribed in the literature incl udi ng PNU- 282987,
SSR18071 1A and AR-R17779 and ot hers described in
earlier patent applications, such as
2- met hyl - 5- (6- phenyl - pyri dazi n-3-yl ) - oct ahydr opyrrol of

3,4-c]pyrrole (published in US 20050065178);
5-[ 6- (5- met hyl - hexahydEéamﬂL%E&Q

5-(4%hﬂor6|1@%s Bllz-?néthglzﬂgr' RahByPotenvi THIYRNE 3-carboxylic acid-

Al H i ndol - S- yO f3«dirdethiviansinelpropyhiamside- bi cycl op””l oct

an [ i,shed in US 2005/ 0137204 .an 2005/ 0245531 . .

§ " Fhd e EaFinquRgiwas ObRine ddthrBide the prgcadure dscrived in
Genefbi Hrog@dute ® G$iAG N 2NV EHHRSRRDIrOpARY-H ; hife!

en5004/r02905:23%. III\/E- 32 neur obFnabsrtI?))é‘lrrﬂg\hl c?lllagn?'ﬁ%vc\g_' wﬁe(soo

MHzy DB Ords/Befa) b ppne §. 76+ 1.88 (on2 H) 2.28 - 2.36 (m, 3 H) 2.68 - 2.75
(m, 6 H)2.90-3.03 (m, 2H)3.23-3.31 (m, 2 H)6.82 -6.94 (m, 1 H) 6.96 - 7.08
(m,2H)7.23-7.33(m, 2H)7.39-7.46 (m, 2 H) 7.84 - 7.92 (m, 2 H); (ESI) m/z
positive ion 475 (M+1).

Example 141
5-(4-chloro-phenvyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-carboxylic acid
-(2-hydroxy-ethyl)-propyl-amide

The titled compound was obtained according to the procedure described in
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tissue culture flasks in mninmumessential nedia
suppl emented with 10% FBS and 1 nM sodi um puruvat e,

w8 200sirgr9n- essential am no acids and 1% PCT/US2007/072228
antibioticantinmycotic. The cells were then dissociated

e Pt 465 2l i b Sl B
deID%1 % %Wb.'?b 1168 éh{,} aqlf) iPJ49t-eﬁ§§"gn'? 294 ﬁ?fo4b-gé Pgm%} 3.41 -

I ned for ours'in a sue cultur ato
3.464m, ZHPE46ndR624m, th)éﬁ»ma&ﬁtﬁ(gﬁ% HIB;269-56/.<75i(m,|1CI-|h6197 -
| onal Il 1ines qr. dissoclated pripary cortica
7102k B BT SoHER A Goh BRI 2 ] 285 1 91 B oS
ESH | SHS&dnt i 98y. Calcium flux was
( nrrg%{l%%rvg oﬁg ng g)gl)m%%?% @éiy kit (Ml ecul ar Devices,
Sunnyval e, CA) or fluo-4. A stock solution of the dye
was prepared by dissolving each vial supplied by the
vendor in Hank's bal anced salt sol ution buffer (HBSS)

contai ning 20 nmM HEPESEx'a"@@tmgk solution was dil uted
1: 20 using the sane buffer before us1e. The growt h

of the dye and in%@Merature for three
hours. Fl uorescen 3 read
si T titkext comippuhd wasabbtainedl agdordingto ahé brsdedtiivé idescribed in
I i n | at e Reader (FLIPR) at  an excitation

GengER) Eraskslure 5t usiBe SrAmiIRPrapansh <0 NMR/E500 Wiz, PNSOs20

igRe r fQr | St
d/DR%) 8 BRRFY S8° 1 7R R L2 R oIt i oot 3Bkl ZHy 3 42
3.51r(n @ ld) 681t -66.84 ¢ANTIOK NG DBWET .06 AT Q0H) . 22he7 B2l (n, 12 B 7.36 -
ezndghlgcyse ted for three mnutes. The fluorescence
7.49;(M. &) { P b 93 4P & Bl MS ES | nagativerion detaction) vz 446 (M-
1). m nute foll owed by every 5 seconds for an additional 2
m nutes. This procedure was followed by 20 m of 4X
concentration of agonist and readi ngs were taken for a
period of three m nutes as descri bed above. Data was
normal i zed to maxi mal responses and plotted as a
function of concentration. The concentration
dependence of changes fl uorescence responses was

fitted by nonlinear re l®d43nal ysis (G aphPad
Pri an, Bk ego,  C bjain GP0Q val ues. it her
ago S o1 e .‘i 1L o1g g';"‘ vg -! !:. e -;e"‘ -1-
responses. However, pefzehesiiforanfidean all osteric

nodul at or, agonist el1cited concenirati on dependent

i nEP @:8utian eiA-IS-(Archlospmhenib?-mekwkiSsprapioml-pyent-4-yil-
benfineBudnarfldeEx4mAd %' Bl12 §U618h Fhibl)if Y TRES (BLS was
added triethylamine (0.4 mmol, 0.06 mL) and DMAP (0.031 mmol, 4 mg) at room
temperature. 10 Minutes later acetic anhydride (0.62 mmol, 0.06 mL) was added
drop wise and the mixture stirred at room temperature for 16 hours. The mixture

was diluted with ethyl acetate (100 mL), washed with sodium bicarbonate
(saturated solution, 50 mL), water (50 mL) and brine (50 mL). The organic phase
was dried over sodium sulfate, filtered and evaporated under reduced pressure.
The residue was purified over silica using CH,Cl,:MeOH (95:5) as eluant to
provide the titled compound. 'H NMR (CDCl3) & ppm 1.18 (3H), 2.05 (3H), 2.16
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reveal ed. The a7 sel ective antagoni st,
nmet hyl | ycaconi ti ne, abolished response denonstrating

wo BakobPey ef fects are nmedi ated via the cc7 recePi/fg200h672228
shown in Figure 1, positive allosteric nodul ators were

identified by neasuring fluorescence changes to
(3H); HAp.A2L): %8R (2B P07 TaSH7a00 (3ha B0 iy A1 (G8rmiz
' e presence of selective <x7 nAChR agoni sts using
445ka$2 natively expressing a7 nAChRs. In Figure 1, a
conmpound with positive allosteric nodul ator activity
(exanpl e 31) evoked cal cium fl uorescence response in

| MR-32 neuroblastoma cell line, a cell line that
expresses endogenous aExamelert44 Agoni st al one or

o B 21 OE o Nt BT TRGRE )
co-applied togeEnzeneswfdranides Nsgutig®ssaler e tri gger ed.
T t ai d ted I n Fi 1,
2?@5@}3 ot Egamapgg,ﬁgﬁéﬁfﬁgqﬁz mmoly i 5 mL of absolute ethanol
=Ml = r = . L. dni
and 2 5 GH RIS YE S et gt adudo s BUSILEY fydBi@e G102 ol
0.04 mmle)sgith: stimingatrbbor tempesatuoen difter 45 aniplites 3the. scllitiwr was
conc%{wtrg{_ " tr\',\ygpﬁg;{tﬁ?gftg\h%,tlggﬁﬁéé tcgmlpgﬁlng.d IAnngal Calc'd for
C2HRCTINGNAD3S4C 235N P bod ¥ B4, g,
N B ot A P T B Io6 b . A . .88
, 3, 4] oxadi azol -2-yl)-1 , 4-di aza- bi cycl o[ 3. 2. 2] nonane
(published in WO 2004/ 029053); various qui nuclidine
derivatives (published in US 2005/ 0137204 and US

2005/ 0245531 ); and PNEx2@®#8T4$Haj os et al ., J
Thg - 12.13-22 Q0

ot her clonal cell | bgﬁéeﬁé@_ﬂfoﬁéﬁh@s a7 nAChRs al s
maﬁ?ée used. O her uor escence neasurenments, such as
th

titheschcemppHpd yraseRisined aanondingdo the pradeslure described in

. C . oR.. L es

Exarfpfe, B AR plrefodtE BBy B RSEIE BrbSuig B
(CD@IB)S@}():Eﬁm e (861f 1ROf(8H),chas @HFVZ.ZO '@EH'},*EM%QI!—IX':?.SQ @iH),

a NAChR conpound. To obtain data represented in Figure
6-9513Hﬁ,ﬂe33€n£(ﬁldl),&7@k‘dﬁbm@§$E$|)\m'§! 9 Med)t o i nteract

with the IMR-32 cell lIine in the presence of, or

absence of, a selective oc7 nAChR agoni st. Mbdul at or

al one did not trigger calciumresponses. However, when

conbi ned wth the selective a7 nAChR agoni st,

Example 146

4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yi]-N-propionyl-

benzenesulfonamide-N-sodium salt

The titled compound was obtained according to the procedure described in
Example 144 substituting Example 145 for Example 143. Anal Calc'd for
C23H22CIN2NaQ,4S: C, 57.44, H, 4.61; N, 5.82. Found C, 57.39; H, 4.71; N, 5.95.

DETERMINATION OF BIOLOGICAL ACTIVITY

To determine the effectiveness of compounds of formula (1) or (ll), as
-101-
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fl uorescence responses were evoked in a

concentrati on-dependent manner. In Figure 2, the
w2@giosorepr esents the normalized change in  PCT/US2007/072228

fluorescence and the Xaxis represents increasing

f th I i cal 0
allostgF gaaduiflogs.dhe EomeRngB e Misatibh vare iiaing aocording
to twd ﬁigmﬂﬁo%él%ﬂdg'fgggm aé@%&%@glﬁgﬂﬁgﬁg@ I&_QII&F%/httjQgef’r’itﬁ.H;t
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suitable selective a7 agonist can be used. Selective a7 agonists from a range of

structural types may be used such as those described in the literature including
PNU-282987, SSR180711A and AR-R17779 and others described in earlier
patent applications, such as 2-methyl-5-(6-phenyl-pyridazin-3-yl)-octahydro-
pyrrolo[3,4-c]pyrrole (published in US 20050065178); 5-[6-(5-methyl-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl)-pyridazin-3-yl]-1H-indole (published in US
20050065178), 3-[6-(1H-indol-5-yl)-pyradazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane
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(published in WD 2004/ 029053), various qui nuclidine
derivatives (published in US 2005/0137204 and US

w@e6hs/00945531) , and PNU- 282987 (Haj os et al., Bct/us2007/072228
Phar macol . Exp. Ther. 2005 312 1213- 22) al so are
suitable for the_ass H ah-t hr ouahput
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(1.3 B R SIS 2o artoushd
2004%&29&535)ubp| emented wt h 15% horse serum 2. 5% f et aI

c IMR 32 eS0T Colls ATCETete ofoubl i< cpfdsnshin g2 om?
tissub 'tuhh?é?ﬂaé’b@ |h$ﬁ||nﬁ'h€|%r eé’ééhhﬁf‘ﬁn%@fd"@l Bdgl&'n@ﬁfé& WitAho% FBS

E ates coated wth -D- ysSiI ne Bi oscl ences,
and eml\?lcaod;unmprwaieg@dvm mn-zssa\tcaimnn;;\facmmdﬂ"/d aetibiotic-

antrfleh L SR e B R BB B SR80 Bl anc 40
ul of 381k Oﬁee%ursﬁﬁlta&lds@p@n%hl Wwad éﬂ.ne@M%ob 'céﬁéMell)(‘ﬁt@ black

treated with agoni st and/ or dul ator in Dul
platestwitpoleae bptiomaands mamtsln@ofp%& (nmrsmmmsue/ganu reanchhator

at 3758 Do fh S5 8nerBl a9 i $ohain, AbeEBlesil B lpeor
dlssdd?étbdﬁﬁﬁhéw\b%r@&d| %h%ﬁspth'&!)@id @%@ren% anéamsoﬁd?@n

enged wth a selective a ag OnIS for 5 m nutes
receatorsmaycalso be yseddn this| aaseyoﬁalmommmbs measured using

clo S 3 R e, AR GBI s

soluﬁdﬁoﬂh@@é&ﬁa@ﬁréﬁ?ed‘b’y\/tﬁééolﬁﬁg%a%%vnal supplled b the vendor in

f or ral dehyde/ phosphat e- buf fered sal i ne for

Hanlgg .baiaé@eatsaltcﬁﬂmtt@hwf%rt (HBSS)zantaining 20 deﬂ E\Bsse drhes

ook BT, PRI ol 106 ol

medial wak s ged froirhthe(EbisSemd IBhaed iwith £5ILI 6f theldy and

m /well) and plates were rocked overnight at 4 0C.
inculbied a reomitemperatare fardhrse howrad FiurresperehmeasKrements

were BSR4 oy B8 844 Y P08 a8
ReadergFLIRR) at ab @xul’tdtimi Waf/elenéthi‘bfmﬁ smadnd ae @mission

te rature. clon rabbit anti-ERK1/2 and
wave!sﬂﬁ@% Owau seine ﬁ&%ﬂ%cem measwegdsiop the fiest 49

s VAR A g A ol U or

addexhtd themallqilate and incubated for three minutes. The fluorescence
intensity was captured every second for the first 1 minute followed by every 5
seconds for an additional 2 minutes. This procedure was followed by 20 pl of 4X
concentration of agonist and readings were taken for a period of three minutes as
described above. Data was normalized to maximal responses and plotted as a
function of concentration. The concentration dependence of changes
fluorescence responses was fitted by nonlinear regression analysis (GraphPad
Prism, San Diego, CA) to obtain ECs values. Neither agonist alone nor
modulator alone would evoke responses. However, in presence of an allosteric
modulator, agonist elicited concentration dependent increase in calcium response
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secondary anti bodi es (1/1000 dilution) in blocking

buf fer supplenented with 0.2% Tween for 1 hour. Al exa
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expr essi ng endogenous a out 't he need
pyndaznefaexlarnetast'lydgo-pgrrom Heg]pymreledpublishedring LiS&20050065178)

esents a. ntratlonres onse r ﬁ‘
was g 5 fh aaeTist e Sastnce qraearica.ofs A SES Rehpound in
Exarr%ié’%ﬁ h Q)tth'éﬂ&?trﬂc&%@'re%?g% e@gﬁdrﬁst@ '?Hclh@fflg%@ﬁg-l-Meth

reSents 1 ncreasin ntrations o ost rIC
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20058 0bRELAI AriBeeni] b ARSI T e e Biky e 2. 2Inonane
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ster ator’ co erived in this assay
US 20056/0487204 cadddS 120@6{0231(5&31 J,CBnd\/IHNiJ&ﬁﬁQB?KHa]M etal,J

PharsReoh EH0) et 1251121 27 5005 alsb 53 2ablE ok e aseay
leevglgﬁb @ﬂn&%ﬁ}oﬁéﬁé@gﬁaﬂg%hﬁ clonaEcdiirigsubtExpress b nACth
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changes |rt1 rr]l}/embra$16 do ter?tYaI o 'agg é'uurt]atae)fou) th%césas%dr opyrrol of

A concentration response curve of the a7 nAChR positive allosteric
modulator also can be useful for characterizing the activity of a nAChR
compound. To obtain data represented in Figure 2, the compound of Example 31
was allowed to interact with the IMR-32 cell line in the presence of, or absence
of, a selective a7 nAChR agonist. Modulator alone did not trigger calcium
responses. However, when combined with the selective a7 nAChR agonist,
fluorescence responses were evoked in a concentration-dependent manner. In
Figure 2, the Y-axis represents the normalized change in fluorescence and the X-

axis represents increasing concentrations of the modulator. Typical ECsp values
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3,4-c]pyrrole (published in US 20050065178);
5-[ 6- (5- - et hyl - hexahydr opyrrol of .

w26bs@d9ys r ol - 2-yl') - pyri dazi n-3-yl ] - 1H-i ndol e poueide672228
anal ogs (published in US 20050065178); vari ous
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be localized to regions where the cc7 receptors ar

for carpctesizing) thal dativity of a a?oploma\te)allcumGp@ mathulatan ImEvghaé 8,
function of a7 nAChRs %/ enhanci ng i on channel
con%ﬂet‘%rﬁ%nﬁﬁ&ywe&dt% BACHR AgerishivTbepresenga.of allosteric

mod@RARERANHR $PIordlf e HIBACB e RoWR! AddHiSt A8RE SRFRSE

as C or menprane

triggéir @fleiurrﬁtbspon@@sm Howsver tmcbmmnddahnw@ Ssledthv@l 47 WAChR
al l osteric nodulators in these assays between

modylaittefiéFhues arcamprindef Bxamplendt, fluorescenseresponsaa were
evokéﬁ'u‘?%t&fdcﬁnffﬁ%’rll ﬂb 8Rd&t Qﬁn@r7 Iheﬁ@gfr? Yté Qgeg{resents

roc sses t at are
the nmmmabmrf yharmgé WIOﬁU!IreSttenve agethe X¥aa<i§m’presema u&cnéasmg

conognigGos ”E%biéﬁqar&»s' %@%%ém%%ﬁ R aliniage rodulator
t

B e

typncanryimrrfgeomnthnm o0 fuWY. €D® obain! m@dbtadfod Eigure 3, i2omedHyal5-

acconmpanyi ng exanples are nmerely illustrative and are

(6- phﬁﬁylwrl%zm ¥irog hyﬂrﬁ-patrpls»&%%cdawr@lﬁe(pybwm)m Pfe
2005(9%;32282‘6\'83;&%%?% e HJontE IndU AL Hemitsy BPRSVYSH ECs,
value of 507 nM. Other a7 nicotinic receptor agonists including 5-[6-(5-methyl-
hexahydro-pyrrolo[3,4-c]pyrrol-2yl)-pyridazin-3-yl]-1H-indole (published in US
20050065178), 4-(5-Phenyl-[1,3,4]oxadiazol-2-yl)-1,4-diaza-bicyclo[3.2.2]nonane
(published in WO 2004/029053), various quinuclidine derivatives (published in
US 2005/0137204 and US 2005/0245531), and PNU-282987 (Hajos et al., J
Pharmacol. Exp. Ther. 2005; 312: 1213-22) also are suitable for the assay.

(ii) High-throughput Phospho-ERK assays using Cells Expressing Endogenous
o7 nAChRs
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equi val ents. Various changes and nodifications to the
di scl osed enbodi nents wll|l be apparent to those

wokibdsloegh7kn the art. Such changes and nodi fi capo9$2007/072228
including without limtation those relating to the

" Re mmnchreboe bR X cal i Teroflanarans, U wesas
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fromthe spirit and scope t WHAT |
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platdsaidaltéwwyth %dlm I‘?éln% (Q“DWBIH%@IeQ\@eQT Bédfdrd' QVIA%nU?grown for 2-
dr ogen, %/' or héteroar

3 dav@ Aﬁealv@nd, theeetéttt;amdlam tgpiwe’,d with sesamyiree med:f(fc@tarve

colisEhomicft, Gndh ued o 1 85 eelTinecde e R¥edGhS o (eo-

80%11321ﬂueﬂ() @a&Z@atﬁWnth%@dﬁtlandfdﬁﬂJlﬂlﬁl%)lﬁ Dubecco's

Phospa Ryl SinRADP BENWETIGa: e ALl FEB/mi-Bucee). as
|nd|catédm%gng§@p§é ioMhi ch each |s attached forma 4-, 5-,
or 6-

red heterocycle; R12 is hydrogen, al kyI
ar@C 12 celisarievtreateg cftbrow hymutehatér?d’Q/witb tehqjosltu@rallqsteric

modgﬁa roarB/ | aq;:l(%qqg,}henpép?lpggg¢ With ﬁglegég%:afh agoorlwrlegc%
87 OB o O T S

Afteratrgatment yrhatiaywas dischrdddahd abhéwrm @éﬂé were lmmedlately fixed
het er oar yl also)clim het erocycl e, heterocycl ea

i thepueesTye oy 150 Welbet b Reafacyieldensil hsphats-Riered saline
for SPﬁﬁ\g‘gﬁg?b& YooY WRABERtfe. LN weR tierl Wa8hdd (Plimes/s

minutes) and permeabilized with 200 pl/well of 0.1% Triton X-100/PBS.

Permeabilized cells were blocked using the Odyssey blocking buffer (100 pl/well)
and plates were rocked overnight at 4 °C. Both anti-total ERK (rabbit) and anti-
phospho ERK (mouse) antibodies were diluted to 1/1000 and 1/500, respectively,
in Odyssey blocking buffer and added together at 50 pl/well for 2-3 hours at room
temperature. Polyclonal rabbit anti-ERK1/2 and monoclonal mouse anti-phospho-
ERK 1/2 were purchased from Sigma-Aldrich (St. Louis, MO). The plates were
washed 4 times with 0.1% Tween 20/PBS (200 ul/well), and incubated with
secondary antibodies (1/1000 dilution) in blocking buffer supplemented with 0.2%
Tween for 1 hour. Alexa Fluor 680-labeled goat anti-rabbit antibodies were
added to recognize total ERK labeling (red color) and IRDye800-labeled donkey
anti-mouse antibodies were added to recognize phospho-ERK labeling (green
color). Alexa Fluor 680-labeled goat-anti-rabbit antibodies were obtained from
Molecular Probes (Eugene, OR). IRDye 800CW-labeled Donkey-anti-mouse
antibodies were purchased from Rockland (Gilbertsville, PA). The plates were
washed 4 times with 0.2% Tween and 0.01% SDS/PBS and scanned using the
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R22 is arylalkyl; R23 is aryl; and R24 is heteroaryl
or heterocycle. 2. The conpound of claim1l1, wherein A

wo Soshenyd ; and R2 is alkyl. 3. The conpound opcEigier/072228
1, wherein A is phenyl; and R2 is nethyl. 4. The
nd of claim wherein Ais p

Odyssey iyirared:ganner.o éﬁ@gﬁwleswe@mﬁuﬁiggt'eb.aFﬁvzﬂqriéﬁospho-ERK

. 4 : _ :
sndS Ay eIl SR Sty gy Bidre. Daa
analygiewais rpesifoyimedsu simg Gmapihﬂ’ad Siiset (Graph®adi $oftware? SaorDiggo,

CA substitutents selected fromthe group consisting of
)alkyl al kyl car bonyl , al koxy, al kyl sul fonyl, cyano,

hai’ésltnf@élﬁﬁtédd mo@l'uldt@ss cé\*‘ﬁ‘x‘@ilsd’?ﬁéhﬁ Y Bﬁn?élé’suﬁﬁg%h%nges
) I ndependent | al kyl carbon
in thgphw@hmrvl@ﬁpn of %@dfﬂﬂeﬂbéﬁ ae@rpt@n kinase) bw\hremil westieen
analfiT P RS %’% }TSPSREHYPT T FIGHR Ao AARNA FUSIGHS y)

moduliatdrlrlweaeéﬁEmQ bbt;mqrzlatl@n iretatydheochromocytoma PC-12 cells
5- (4- br omophen nmet

in the presense|qf |5§[g %ﬁyuq?) @ggngts] -Theragsayrideatified positive allosteric

mod@agqa}ﬁﬁ'gﬁél:ls gx@psgngmpe@o%agbnqgng§ m%pgﬁ%g nged for
overék;mééélﬁg?gﬁrﬁ%{n@ﬂgﬁédébté}%' ¢|§{n‘$\’e4 F}tﬁlﬁ'gegéntdsf ac ?centr tlon-
resp@m@e relationship wbe@eleihe Y-aX|s is the normallzed change in phospho-
ERK to total ERK ratio and the X-axis represents increasing concentrations of the
allosteric modulator. Compounds with allosteric modulator activity, such as
example 31 (shown in Figure 1), evoked concentration-dependent increases in
ERK phosphorylation. The ECsg values for positive allosteric modulator
compounds derived in this assay typically range from about 10 nM to about 30
M. In the example above, PNU-282987 (Hajos et al., J Pharmacol. Exp. Ther.
2005; 312: 1213-22) is used as the a7 selective agonist. The ECsg value of the
compound of Example 31 was determined to be about 2.9 uM. Other a7 nicotinic
receptor agonists including 2-methyl-5-(6-phenyl-pyridazin-3-yl)-octahydro-
pyrrolo[3,4-c]pyrrole (published in US 20050065178); 5-[6-(5--methyl-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl)-pyridazin-3-yl]-1H-indole and other analogs (published in
US 20050065178), various quinuclidine derivatives (published in US
2005/0137204 and US 2005/0245531); 4-(5-phenyl-[1,3,4]oxadiazol-2-yl)-1,4-
diaza-bicyclo[3.2.2]nonane (published in WO 2004/029053); and other related
compounds also are suitable for the assay.

Compounds of the invention are positive allosteric modulators of a7
nAChHR that can enhance the effects of naturally occurring neurotransmitter,
acetylcholine or exogenous administered agonist. Although not being limited by
theory, positive allosteric modulators generally amplify agonist (acetylcholine)
responses by (i) attenuating receptor desensitization so that the receptor remains
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Wdﬂ@(ﬁimlobzsﬂq H-pyrrol e-3- carboxylic acid ethyl eptBUB2007/072228
(3 5>-di fl uoro- blphenyl 4- yI) 2- et hyl - 1- (4-sul fano

yrrol e- carboxylic acid ethyl ester;
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enhal AL oy sERIHRLY o et Has Wl hboungs ppjoly

boos} ehtbggnoud tea&mrsammcfydaetylemlmeeahulcamd@so ina temporally
and SpataY rﬁﬁtﬂg#ﬁﬁ%gp@ﬁ%%qy eftects WiLb jodalizpto Yegibns
o iy i Al o

modmate’ifumtlbmmé&al rfACRs m@mahcﬁ‘lgﬂeh anﬁe[fﬁnbﬂon as measured
-net h 1 H pyrazol-4-yl)

by calcigm ?/Qﬁp@nge 8F %&Phesmwa@pn;ﬂese@%d herginorather
appr?%%%%%ﬁnﬁ E¥¢§ﬁ§+r rg‘ﬁe ny?ﬁe 98 Vénrléltaﬁﬁ udj ies. Preferred
compbynds aredh8se thiatdejlave asopcmkltetdlallosdaaicemodulators lg thes4e
L o AR T
I RS VRTA N
lmpomtand toeeiﬁefd:ts fmtmemory, cytoprotectlon gene transcription and disease
? g - ch] o ﬁ é@? met hanesul f onyl - pheny
modifig tzomrthw gfr @unl%tr%t&rrb@ lhafaaeuupaélvrgﬂecag@ amount
o  ForBollA A g Yo pisathia Prddeed B Ha il

moddféhng)thmeffbctpl’cﬁmm\hAOhRstS met hanesul fonyl - phenyO\ met
l1‘m‘i)yrrol e- carboxylic acid ethyl ester;
Iu;_

w@gdhﬁbm fopraaing fetaileddescription apg gesempanying
examéflles RIS WerbiylilT¥tF4tRAeSind are not to be taken as limitations upon the

scope of the invention, which is defined solely by the appended claims and their
equivalents. Various changes and modifications to the disclosed embodiments
will be apparent to those skilled in the art. Such changes and modifications,
including without limitation those relating to the chemical structures, substituents,
derivatives, intermediates, syntheses, formulations and/or methods of use of the
invention, may be made without departing from the spirit and scope thereof.
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2- et hyl - 5- (4- pentyl - phenyl ) - 1- (4- sul f anoyl - phenyl ) - 1H
WORYGsI0be1 3- carboxylic acid ethyl ester; = pCT/US2007/072228
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ester; ethyl 5-(4-chlorophenyl)-2-nethyl -
-[3-(piperidin-1 -yl ssfonyl)phgnyl]-1 Hpyrrol e-
3-car boxyl ate; et hyl
1-[3- (am nosul fonyl ) phen
| -1 H pyrrol e- 3-carboxy
5- (4-chl or o- phenyl ) - 2- (4- sul f anoyl - phenyl ) - 1H
-pyrrol e-3- carboxywk4 y~mgester; sodi um
5- (4-chl or o- phenyl ) - 2- net h)N 1 -(4-sul fanmoyl - phenyl)-1
H pyrrol e-3- carboxyl at e;
5- (4-chl or o- phenyl)-1-[4- (@_nmet hyl am nomnet hyl ene-sul fa
moyl ) - phenyl ] - 2- " et hyl - 1 HPygf ol e- 3- car boxyl i ¢ acid
N- met hoxy- N- net hyl - am de;
4-[5-(4-chl oro-phenyl) - 2-nmgkhyl - 3- propi onyl - pyrrol -1-y
|']- benzenesul f onam de;
4-[5-(4-chl oro-phenyl)-3-isobutyryl -2-net hyl - pyrrol -

or a?h]arrp@ AR g? gb%ﬂﬁ\%ﬁ]e;j&alt Ce)% 'oS’r“é%% or pr grur%/ﬁheﬁe }Nne"em
pgxrﬁ; 815-prf- menmredrhestenoiao;lalmgdn a 6-membered aryl ring;

s(iS I}#@ro phenyl ) - 2- et hyl - 3- (4- et hyl - benzoyl ) -p
of (é ' benzenesul f onam de;

R?ns( Hydl’bb@ﬁ Oalﬁylﬁﬁf)fnyérmﬁé?d@t‘i/? 5- (4-chl oro-phenyl ) -2
-msg F yrrol -1-yl ]- benzenesul f onam de12
is ary heteroaryl, blcycllc heteroaryl, or -C(O)R';

R*is aryl or -R"-R"®;

R is hydrogen, halo, aryl, heteroaryl, bicyclic heteroaryl, -R%®-R%, or -R%-
C(0)-R%;

R is alkyl, -N=CHN(CHs),, or -NR'"?R""°;

R"? and R'"® are independently hydrogen or alkyl; or R and R'™ taken

(4-chl orophenyl ) - 2- net hy

together with the nitrogen atom to which each is attached form a 4-, 5-, or 6-
membered heterocycle;

'2is hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, heterocycle, heteroaryl,
heteroarylalkyl, -OR' or -NR'R",

R" is hydrogen, alkyl or arylalkyl;

R"is ary!;

R' is aryl, heteroaryl, heterocycle or -R*'-R%;

R' and R'" are independently hydrogen, alkyl, alkoxy, alkoxyalkyl, aryl,
arylalkyl, cycloalkyl, heteroaryl, heteroarylalkyl, heterocycle, heterocyclealkyl,
hydroxyalkyl or R'®R'*N-alkyl- ;
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4-[3-(4-chl oro-benzoyl)-5-(4-chl oro-phenyl)-2-nmethyl -p
yrrol -1-yl]- benzenesul f onam de;

wd 2§08/0027€hl or o- phenyl ) - 3- (5-f | uor o- 2- net hoxy- benueuo)/672228
2- mst hyl -pyrrol -1- yl]-benzenesul f onam de; et hyl

5 §-chl qpophenyl ) met hy 3- (met hyl sul f onyl ) pheny
R4 a0d Ky arew»@tye: endanboRyaagen or sk
5 4 O gferyels p - 1- (3- et hanesul f onyl - phenyl ) - 2- et
yrrole- éarboxyllc aci d;
BGthHbﬂphenyl) 1-(3- nethanesulfonyl phenyl ) - 2- net
h FLPyrroIe 3- carboxylic acid nethoxy-nethyl
d

111245[5(}45@;3@“%,“{@@,36@,0@ (3- et hanesul f onyl - phenyl ) - 2-
met hyl -1 Hpyrrol -3- yl]propan-1-one; ethyl 2-nethyl-

- (3- (net hyl sul fonyl ) phenyl ) -5-phenyl -1 H pyrrol e- 3-

cat ho te: . .

2. ﬁ" %@%dpﬂfeﬂﬁ'm jiwt‘g':eé?hanesul fonyl - phenyl )-2-neth
ylmg piepyl; mde- 3- carboxylic acid ethyl ester;

"S-et hanesul f onyl - phenyO*- et hyl - d- phenyl - |
Hﬁoﬁlalhyb S-carboxylic acid ethyl ester;
2- met hyl - 5- phenyl - 1- [ 3- ( pr opane- 2- sulfonyl)-phenyl]-l
H pyrrol e-3- carboxylic acid ethyl ester;

3. 57hé-compoundobfesizin 41 lwhaéreirt hanesul f onyl - phenyl ) - 2- phe
nyl-1 H pyrrol e-3- carboxylic acid ethyl ester;
5/ i3 RhG "gt/ &henyl ) - 2- (4-f1 uor o- phenyl ) - 1- (3- net hanesu

I fquglméthﬁnyl )-1 Hpyrrole- 3-carboxylic acid ethyl
ester;

d" chi or o- phenyl "M - f | uoro phenyl J-i -t S- net hanesul f onyl
enyl J- 1 role car.boxylic acid ethyl ester;
4. ‘{QWB?"U‘CE%Q ?l?\"? 27 QFFS)P 1- (3- net hanesul f onyl - pheny
|)Aﬂs :rol e-3- carboxylic acid ethyl ester;

5- ( 4-'chl or'o- phenyl ) - 1- ( 3- et hanesul f onyl - phenyl)-2- nmet
hyR>-is ety epe- 3-

R is -SOzalkyl or —-SO;NH,.

5. The compound of claim 1, wherein

A is phenyil;

R? is methyl;

R'is -SOzalkyl and —SO,NH,;

R* is aryl, wherein aryl is optionally substituted with 1, 2, or 3 substitutents
selected from the group consisting of alkyl, alkylcarbonyl, alkoxy, alkylsulfonyl,
cyano, halo, haloalkyl, nitro, -NRaRg, wherein R and Rg are independently
hydrogen, alkyl, alkylcarbonyl and alkylsulfonyl.

6. The compound of claim 1, wherein the compound is:

ethyl 1-[4-(aminosulfonyl)phenyl]-5-(4-bromophenyl)-2-methyl-1H-pyrrole-
3-carboxylate;

ethyl 5-(4-bromophenyl)-2-methyl-1-[3-(methylsulfonyl)phenyl)-1H-pyrrole-

3-carboxylate;
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car boxylic acid benzyl ester;
5- (4-chl or o- phenyl ) - 1- (4- net hanesul f onyl - phenyl ) - 2- net
wdiydos/boiﬁpyrm' e- 3- carboxal dehyde; PCT/US2007/072228
[5 (4-chl oro- phenyl) 3-(4- hydroxynethyl phenyl) -
% yrrol -1-yl]- benzenesul f onam

ﬁﬂ)é'r_ﬂ‘ ¥-2osthyt- 1+$4xsmlfam0dl-9h9mw Hrpyrrelgrdrgachexylic

benzenesul f onam de;
acid gﬂ-he,f%:{%}oro phenyl ) - 4-i odo- 2- met hyl - 1- (4- sul f anoyl - phe

n\B-{4'-thlqrg+biphenys-4-yd pP boethlyl- t-(desuifaatdy-phenyld+1H-pyrrole-3-

enyl ) - 4- (4- hydr oxynet hyl - phenyl ') - 2- met hy
carquygcegligﬁyla% §T'phenyl ) - 1H pyrrol e- 3- carboxyl i ¢ aci d

etg nﬁfémSky-bnphen -4-yl)-2- methyl1 4-sulfamoyl phenyl)-1H-pyrrole-3-
Iy 2’ met hyl = henyl - 1- )X

4- chl or o- pheny
carb@glapmewmteal e- 3-car boxyl ic acid et hyI ester

4- I
2 BB M P RE B BRI ot
> catb@?gtccahclzlgre(t)hyl ﬁgherl ) ( 3- hydr oxy- phenyl ) - 2- net hyl - 1- (
(3-Glegr-DIETII-AY I Remgthy b 44 SLamspheoy B wrolgt-
ca"b@@z §acid ethyl ©$&My1 ) - 4- ( 3- met hoxy- phenyl ) - 2- met hyl - 1- (4
- Sl - furay3-yliptenly))-2-réthyle 1-G1-suBamoy phanyl 1 Hosyirate 3y |
carb@fyﬁigfa’giq ethyL e8teky | ) - 4- (3- chl or o- phenyl ) - 2- et hyl - 1- (4-
s g-g%mi1'-(21'3§tﬁli’alr?myl%&M)ﬁﬁktﬁtlﬂoﬁﬁér‘i’-@l‘g}ﬂdﬁen@ﬁlﬂ-l-%SfF%ie-&
carbobgyﬁickafCisieﬂDybmter.o phenyl ) - 2- net hyI 1- (4-sul fanoyl - phen
l)-1.H | e-.3- box d t
2 2 et B Fasnenly e 3plrempyhemab i evrole:a;

carbébhﬂu@@éld etPipEastel;- 1H-pyrrol e- 3- car boxyl ic acid ethyl
ester;

5-1-(B-oretanesuifenylphenyl2-tyethpl-iik-(imetbyhbidyrazoldsyl-
Phengggi‘!'w}ro%hf% BoxyhtaRi &Rl Fastefiar Poxylic acid ethyl

G A skttt
methykA [glrpyrrole-S carboXxylic acid ethyl ester;
1-(3-methanesulfonyl-phenyl)-2-methyl-5-(4-pyridin-4-yl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-[4-(5-cyano-pyridin-3-yl)-phenyl]-1-(3-methanesulfonyl-phenyl)-2-methyl-
1H-pyrrole-3-carboxylic acid ethyl ester;
5-(4’-chloro-biphenyl-4-yl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-
pyrrole-3-carboxylic acid ethyl ester;
1-(3-methansulfonyl-phenyl)-5-(4’-methoxy-biphenyl-4-yl)-2-methyl-1H-
pyrrole-3-carboxylic acid ethyl ester,;
5-(4’-cyano-biphenyl-4-yl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1H-
pyrrole-3-carboxylic acid ethyl ester;
1-(3-methanesulfonyl-phenyl)-2-methyl-5-(4-morpholin-4-yl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;

2-methyl-5-(4-pentyl-phenyl)-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
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4-benzo[ 1
, 3] di oxol -5-yl -5-(4-chl oro-phenyl)-2-nethyl -1-(4-sulfa

woBylspasry! )- 1 Hpyrrol e-3-carboxylic acid et Byi/us2007/072228
ester:

oro-phenyl )-4-(3, 5-di chl oro-phenyl ) - 2- net hyl -
carbop&lc%l gﬁtﬁé-nyl )- 1 Hpyrrol e-3-carboxylic acid

et*li*—oﬁ@‘g??“ SPukA e - (piperiding-t-sulfonyl-pheny i

pyrrq}$-3p¢m'b9kyhclaﬂp9|etwmste3 carboxylic acid et hyI ester;

Dif i‘bﬁE{??éon/‘ 'hﬁye e n%gglﬂ'&?’l?éi'ﬁ#%/i)cn? %‘?‘M@M 3yrrole 3-

carb@ﬁiii@famd ethyl ester
benzof ur an- 52 54 chl or o- phenyl ) - 2- net hyl - 1- (4-su

|f%ﬁ4w§2hlqmm¢ny Wi-d+-3-(pyrrolidinexi-sufomy)- phemyilfrlH-
pyrr é‘?’%a'RPﬂ"" 35ld othYl eSteLt hyl - 4- (3-ni tro-phenyl ) - 1- (4-s
uI étaymsckmhmmenwb@mnémym [3(sipehdinyl ysuehyl )sHényl)-1H-

Pyrr@e'@ﬂ%rh%!"@tephenyl) 2- et hyl - 4- napht hal en- 2-yl - 1- (4-su
'e‘;?gyl}’i 18RS ukS I gHENS - 53(4:eﬁIBFBSHénSII)gf-hgetﬁythH-pyrrole-

3-cad10xglait@;ro phenyl Ht "net hanesul fonyl phenyO- et hyl -

o e IR r%"ﬁ#@ﬁx?‘l‘ (Padifamiphenyh- i %%%lé%f‘y'

carbbkylr&dé&détrylbst’ernet hyl -1 -(4-sul fanoyl - phenyl ) -1
rrol e- car boxyl i c aC|d et hyl ester;

5- Qmiwnl Dfdchiocorphenyl)-23methybt] k(ytl—anﬁam;p#pé'reﬂy)) -H-pytrole-3-
bé ﬂ 4- sul f amoyl phenyl )- 1 H pyrrol e-3-carboxylic acid
carbgy 9 ‘ester;

4 8 @nmruipmnpn 1p[4egmﬂnbtr@|érﬂmhhahgeﬁa@wﬂa}n@nﬂﬁs IJ-2-
- sul fanmoyl p heny Krro e- 3- car boxyl i'c aci
metmﬂ {/-l pyeeler3- carboxy Ic acid N-methoxy-N-methyl-amide;

e )

benztéruegulf@hamﬂeq:ar boxylic acid ethyl ester;

phenyl ) - 4- ( 3-di net hyI car bam)yl phenyl)-2-m
et% foﬂJhPPHHﬁ’y!soéHB’ﬁXh% -metiyliyriakiteylB- car boxyl i c

t
ben%‘ﬂfguﬁﬁ‘é@b ;hELyI ) - 4- (4- cyanonet hyl - phenyl ) - 2- et hyl -
1 HMMchhmsﬂhlehvmﬂ -$ycldprdpppecarbengl-2-andthylypyreolat-iyi-

b ester:
enzga ”WI’]"EHT‘EST mhenyl ) - 2- met hyl - 4- [ 3- (4- met hyl - pi per azi ne

- 14980 £2AMrd-phenyl)-2-methyl-3-(4-methyl-benzoyl)-pyrrol-1 -yi}-

benzenesulfonamide;

4-[3-(4-chloro-3-methyl-benzoyl)-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-yl]-
benzenesulfonamide;

4-[3-(4-chloro-benzoyl)-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-yl]-
benzenesulfonamide;

4-[5-(4-chloro-phenyl)-3-(5-fluoro-2-methoxy-benzoyl)-2-methyl-pyrrol-1-
yl]-benzenesulfonamide;

ethyl 5-(4-chlorophenyl)-2-methyl-1-(3-(methylsulfonyl)phenyl)-1H-pyrrole-

3-carboxylate;
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phenyl ] - 1- (4-sul fanoyl - phenyl ) -1
H pyrrol e-3-carboxylic acid ethyl ester;

wo2608r0hbor o- phenyl ) - 2- met hyl - 1- (4- sul f anoyl - phenybklood/or2228
H pyrrol e-3- carboxylic acid isopropyl am de;

5- (4-chl or o- phenyl )-2- et hyl - 1- (4- sul f anoyl - phenyl ) -1
B eTUoie-BhemY Ty BaneRaias-Phafiylrd sty 1 Byirols-3-
il ngdl or o- phenyl ) - 2- net hyl - 1- (4- sul f anoyl - phenyl ) - 1H
Carb%&é?g@é- 3- carboxylic acid (2-methoxy-ethyl)-am de;

5 6¢(4-cHibro-pherngd) §4(3-raetiman kgl fanyi-pheayl)-2rmethybHéhkplirole-3-

H pyrrol e- 3- carboxylic, acid-(3-propoxy-propyl)-am de;
carbcgyﬁ%agm @P&‘-%Méﬂ?W?%'hyl - 1- (4-sul fanoyl - phenyl ) -1

H1PBL @O HRord-plien Birfieth@hBsulfonyl-phenyl)-2-methyl-1H-pyrrol-3-

O RpL(aforG: pRAIRTAS rhighandsulfonyi-phenyl).2-methyl-1H-pyrro
yllprapanal-eneor o- phenyl ) - 2- met hyl - 1- (4- sul f anoyl - phenyl ) - 1H

i %’M ?ﬁ@'&ﬁ'&'"ﬁ S@g@%‘byﬁﬁﬂﬁm)Bh_eg%l)aﬁéphenyl-1 H-pyrrole-3-

carbdxy(atechl or o- phenyl ) - 2- net hyl - 1- (4- sul f anoyl - phenyl ) -1
H pyrrol e-3- carboxylic acid cycl obut%{zl am de;
55? -eHP@-Bbemdhi($-etharesyifonyl-pheryl)-2metiwl-pHepyrrole-B-
.boxylic acid di nethyl am de;
Carb‘{gw%%ﬁ# %Pg[%%gfﬁw ) - 2-net hyl - 1- (4- sul f amoyl - phenyl ) - 1H
- py{3-ethandsulforiyb-phkenyl)-2emethald-Bypherat-Hy-H-pyamolde3-carboxylic
. 5= (4-chl or o- phenyl ) - 2-net hyl - 1- (4- sul f anoyl - phenyl ) -1
acid ﬁh&bﬁ%f'e- 3- carboxylic acid isopropyl-nethyl-an de;

ﬁ%@?&@?‘?ﬁ‘}"ﬁ%‘ﬁhﬁn%’lrépg”é@w%ﬂg'%%f'wl1i|'ﬂb9ﬁ'bl%'-§-af bo

] \ - benzenesul
carboxyjic acul ethiybestegihenyl ) - 2- et hyl - 3- (pi peri di ne- 1- car bon

) ; | -1-vyl]- I L de:
L 'SP hp B pheteic G BHERRSHIGREPrE D -0 enyirithpyirole:p-
carboX3ME ra@ldeetﬁgl éstepoxylic _
aci d- (2- met hoxy-et hyl ) - net hyl - am de;
5-5-@-ehipe-pheny ingt (F-luarerhegnyl-1-B-mathanesulfopyleplyenyl i 1H-

L i
5-(4-chloro-phenyl)-2-(2-fluoro-phenyl)-1-(3-methanesulfonyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-ethyl-1-(3-methanesulfonyl-phenyl)-1H-pyrrole-3-
carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-2-methyl-1 H-pyrrole-3-
carboxylic acid benzyl ester;
5-(4-chloro-phenyl)-1-(4-methanesulfonyl-phenyl)-2-methyl-1H-pyrrole-3-
carboxaldehyde;
4-[5-(4-chloro-phenyl)-3-(4-hydroxymethyl-phenyl)-2-methyl-pyrrol-1-yl]-
benzenesulfonamide;
4-[3-benzofuran-2-yl-5-(4-chloro-phenyl)-2-methyl-pyrrol-1-yl}-
benzenesulfonamide;
5-(4-chloro-phenyl)-4-iodo-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid ethyl ester;

5-(4-chloro-phenyl)-4-(4-hydroxymethyl-phenyl)-2-methyl- 1-(4-sulfamoyl-
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4-[5- (4-chl oro- phenyl ) - 2- et hyl - 3- (mor phol i ne-4-car bon
yl)-pyrrol -1-yl]- benzenesul f onam de;

w@2408/06Rhpr 0- phenyl ) - 2- met hyl - 1- (4- sul f anoyl - phenvbloodiizazs
- pyrrol e-3- carboxylic acid benzyl am de;

- (4-chl or o- phenyl ) - 2- net hyl - 1- (4- sul f anoyl - phenyl ) - 1H
phenywﬁ-evem@ -3-6aF i aélda%mw ester;

S hBrop Nl 2T oyl 114-sulfamovs phepsfT-peote-
3-carrd§pylrcrngctldeﬂayl ceatérgﬁl iC af:nl Se
& b BRins-oP R Torirahidror PRATOL- 2tk dnkplfameniPhenyd-
1H- pyﬁ&ifetS’Jcﬁrb%x ﬁﬁ%@ﬁf‘é’th Cester;
d-(3 I"am no- propyl ) - ami de;

55 m-clmlbm-phpmelMk(ﬁ-mdmxymhenylf-& -methyhrtei-syifasmyylphenyl)-

1H-pY RS Bl REIE SV LSRR L e.

5-5-(4-6hbfd-phenanul (3= ety x?ﬁih&g()“z métﬁﬂm(it-sghsﬁwwpﬁé#myl)

-pyrrol e-3- carboxylic aci hydr oxy- propyl ) - am de;
1H- PWQ@E@'@IB[WBC@@%WW%StﬁhenyI) 2- et hyl - 3- propi onyl - p

R b heRARASRaH R 2 metovts i supmabRy oy
1H-pyrrord-3-1:ayﬁdxylibenkieeth Lédtenan de- N-sodi um sal t; |

|4‘{ g-;4-ch oro_y ﬁ%’gr@)s 2-met hy| - 3- propilp%rggyl)-%ﬂ rp?'rroleg
carbﬁ}ﬁlé -deftt 64N péﬂ?phenyl) 2- rret hyI 3 propi onyl -pyrrol -1-y

N- propl n e€nzenesul fonam de- N-sodiumsalt.7. A
pfﬁa(4mbl95ﬂ-pbahyl¢-én(13m311wphmlr)a24methgl -&-(¢-sulfamoyl-phenyl)-
1H- 6\%9 EL C ut| cally acceptable carrier. 8.
pX" F '&3 yﬁ? eNLEYPT i reating a di sorder medi at ed
b>s - @ﬁhlr@pﬁeﬁﬂsm ¢4 é&@donﬁhérﬂﬁ)e@ln"?étﬁyl wmuwshwiphenyl

H&ISI ng adm histering to & subject having or
1H-pytrote=gtcamraxylie asid ethyl esteder with a therapeutically

e B e T S BUP A
1H- p&ﬁf&leﬂBSﬁaﬂ@dxyﬁb aeld ethyl ester;
4-benzo[1,3])dioxol-5-yl-5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-
phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-(3,5-dichloro-phenyl)-2-methyl-1-(4-sulfamoyl-
phenyl)-1H-pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-4-furan-3-yl-2-methyl-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-4-thiophen-3-yl-1H-
pyrrole-3-carboxylic acid ethyl ester;
4-benzofuran-2-yl-5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-4-(3-nitro-phenyl)-1-(4-sulfamoyl-phenyl)-1H-
pyrrole-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-2-methyl-4-naphthalen-2-yl-1-(4-sulfamoyl-phenyl)-1H-

pyrrole-3-carboxylic acid ethyl ester;
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t herapeutically effective amobunt of a conpound of
formula (I1), (") or a pharmaceutically acceptable

woabdsio®si er, am de, or prodrug thereof, wherepoi/uSedo$072228
a 5- or 6-nenbered heteroaryl ring or a 6 msnbered

aryl rin s hydr ogen, aIkyI alken
nEtg-ChlgrRnRgY!-chgme e ToRyipeey 2 iRt bt amoyi-
- epr R2 1S hydrogen
phengﬁ-ﬁﬂ %?Iel %Q}tﬁ)@ﬂ%‘r&gg l|rs hydr ogen, al kyl,

alﬂe(mglhlprmphgmm-4 (aWindohé#W)—ZMthgll—1<-3(4-sulfatrmybphghyl) 1H-
het OR 12; -0OR9, t
pyrrol BB IR A SYLESEEn  al kyi . aryl or R4 RIS RS
i %-(msﬁle&ﬁahehgz-m 3%|Hethﬁ§hﬁ{&%?¥hylhglrﬁéfggl-q -(4-sulfamoyl-

het er oar yl
phenNBtﬂlH-pyﬁc@ -3-carbawylie agishethyl egter.ogen al kyl , aryI or

AR B BBt Bl PaRyy S RBIGH s2 4 suiramoyi-

pheny@(ﬂ@?&ol@%t@f@)@hé@c@eﬂ émdfogen al kyl or
| al kyl; R10 is alk CHNCH3 2, or -NRllaRl1b;
Rﬁ(ﬁ amrqammenwwé @weﬁamnF@Wlam%gbﬂnylkﬁwethyl 1-(4-

sulfafHipp b REAN RNy K o oo bl e Dy o 2o to

V\/rﬁ-(mcnlampher;glbz-na(emd}dtn{lo?jmfamoyl-?ﬁenw-%nmmanﬁ?
sulfaoyRpRERGH- YT 3-SEpOvils SHE Y StGler ol kot -

" RESERGR-Bheh) 3@ dnonTth L ATAE- RSty P-Sulfgmoy:
phenyhylH- pmrsle-é-carmxyhnacei et’mryy9$tghet er ocya le or - F€|2k

ro a
o FsnokpBRY 5%“ S A b ploe o neSE oy
W

henlyi1e(428tFamoei HSraf yhﬁbie-3ft%tr6d5 YA th Iester
P nlvgt e$ oclycl ea *;]e‘; hydroxyal kyl or R%Rl e y R18
o}

art(4eb m-ﬁhﬁmﬂéﬁelmm-l y(%f%@@l—p&enal)kw-pyrrole-a-

carboxylic acid isopropylamide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid butylamide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid (2-methoxy-ethyl)-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid-(3-propoxy-propyl)-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid -(R)-(tetrahydro-furan-2-ylmethyl)-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid (tetrahydro-furan-3-ylmethyl)-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid cyclobutylamide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid dimethylamide;

5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
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R21 is aryl or heteroaryl; R22 is arylalkyl; R23 is

aryl; and R24 is heteroaryl or heterocycle. 10. The
woebdsad2oh claim9, wherein the disorder or coedirtusem7/072228

is selected fromthe group consisting of attention

deficit disorder, attenti on deficit hyperactivity
Carb‘éﬁ)@'ﬁﬁ%’reﬁmm ylAmKE; rer' s di sease (AD), nild
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o Ghetipnmpasug 2 e BVt nr - eotoml Ay

benz@ﬁgggf&fgnﬁqdepost surgi cal pain, chronic pain,
[ ammat i on, inflammatory pain, neuropathic pain,

srﬁe[@ (ﬂngI@mheoyi) 2rme§wd-8|- gendmd-cfaybomd%pwrobaj-yl]-
h associated with wound heal i ng, need for
benz}é@%ﬁ@lkq{%ﬁ s5sel growth associated with
v a@wbnbr@@hengc)qtm@myn1g(maém@m@nqaﬁeaﬁl«) -TH-pyrrole-3-

circul ation eumatoid arthritis n's di sease,
Cafb@l‘)&'@r&ﬂd%"lQShO’EY‘gthY')rmPHMratTW? bowel di sease, organ

tr 4€, | ot ed
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carbax;dipcamﬂh ettli-\@-m%thbgmthylpagﬁﬂant gu on, (Sjeptl c shock,
to ock s r , Sepsis s “ONE, si on
arthl R RIOE- e By mell-3- Eopho Lperd - GaBoByBpYEPH1-yil
benz%‘ﬁ@sﬁl’f&ﬁa%i'dﬁg a compound of claim1. 11. The nethod of
claim9, wherein the disorder or condition is sel ected

f r5>(|44ch@r@-nph&pyb@ameﬂlylng(%sulﬁam@gjfphenya ‘HHil-pyrndbe-3-
b1 Li.l‘Ode ner tion and schizophrenia. 12. The method
carbggylic, ag 5"2 Wb‘? 'sing adni ni steri ng a conpound of

chlorbphehpl)2omeitial - @s W yDA HpYrieRed- | n
the-'(qtureat rrepE?t 21) atterg}?‘lt ogpdefl c?? hyperact?\?lrty

carngy;l@racéd épyrisim32dmetiad)-amidgid ot her cognitive

SRR Bl AL P g b TRErfE
carbcﬁyl‘mww (2dirhethyidminbtdthyl)antigepi nat i on with an
atg %Il-%ﬁiorg 'Z)th'e‘%? C2hr(')nethyl 1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid-(3-dimethylamino-propyl)-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid -(2-hydroxy-ethyl)-propyl-amide;
5-(4-chloro-phenyl)-2-methyl-1-(4-sulfamoyl-phenyl)-1H-pyrrole-3-
carboxylic acid -(3-hydroxy-propyl)-amide;
N-acetyl-4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yl]-
benzenesulfonamide
N-acetyl-4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yl}-
benzenesulfonamide- N-sodium salt;
4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yl]-N-propionyl-
benzenesulfonamide; and
4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yi]-N-propionyl-

benzenesulfonamide-N-sodium salt.
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14. A pharmaceutical conposition conprising a

therapeutically effective anount of a conpound of
woeiiRWbH741) in conbination with a pharmaceuti payius2007/072228

acceptable carrier. 15. A nethod of identifying a

positive a7 allosteric nodul ator conprising the steps

of allowing a conpound to interact with cells or cell

li
7o AR eCa R it pR o RRidilo BRO R Sfia 1 and o
pharmageuticallydacoeptable egrridrtanges in such fl uorescence. 16.
The nmet hod of claim 15, wherein the positive a7
all osteric nodulator is identified by neasuring
8. chﬂmﬁou@fbkémﬂiﬁg%?%dtmg% 8idofderiAédiatey b)fﬁlcfoltlH?E: or
|| menbrane potenti al he method of claim1l
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related to a7 receptor activity conprising allow ng
i sotope-|abelled forns of conpounds of fornula (I1) to
in I
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therapeeltleallyeeifectub amount cfca cpmpabed Ioéﬁbrfmﬂméllpf corrpounds
on said cells. 19. A nethod of |dent|fy| ng an a7 nAChR
agoni st conpri sing th&steps ofR%al | owi ng a conpound to
interact with cells or '
expressi ng a7 nAChRs or
a7 nAChRs in a fluorescgnt neQi um and neasuri ng
changes in such fl yar

(In

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein:

A is a 5- or 6-membered heteroaryl ring or a 6-membered aryl ring;

R' is hydrogen, alkyl, alkenyl, alkynyl, halo, haloalkyl, OR®, nitro, -NR&R®®,
-CH,NR®R®, -C(O)OR?, -C(O)R" or -SO,R";

R? is hydrogen, alkyl, aryl, or heteroaryl;

R? is hydrogen, alkyl, alkenyl, alkynyl, aryl, halo, haloalkyl, heteroaryl,
bicyclic heteroaryl, -C(O)R'?; -OR®, nitro or -NR82R®;

R* is hydrogen, alkyl, aryl or -R"-R"5;

R’ is hydrogen, halo, aryl, heteroaryl, bicyclic heteroaryl, -R%-R%, or
-R23-C(O)-R24;

R® at each occurrence is independently hydrogen, alkyl, aryl or heteroaryl;

R% and R® at each occurrence are independently hydrogen, alkyl, aryl,
heteroaryl, -C(O)OR® or -C(O)R"®;
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R®is hydrogen, alkyl or arylalkyt;

R is alkyl, -N=CHN(CHjs),, or -NR'12R"?;

R'2 and R'" are independently hydrogen, alkyl, alkylcarbonyl, aryl,
heteroaryl or heterocycle; or R''® and R'" taken together with the nitrogen atom
to which each is attached form a 4-, 56-, or 6-membered heterocycle;

R* is selected from the group consisting of hydrogen, alkyl, aryl, arylalkyl,
cycloalkyl, heterocycle, heteroaryl, heteroarylalkyl, -OR' or -NR'®R"7;

R* is hydrogen, alkyl or arylalkyl;

R™ is aryl;

R'S is aryl, heteroaryl, heterocycle or -R*'-R%2:

R'® and R" are independently hydrogen, alkyl, alkoxy, alkoxyalkyl, aryl,
arylalkyl, cycloalkyl, heteroaryl, heteroarylalkyl, heterocycle, heterocyclealkyl,
hydroxyalkylor R'®R"*N-alkyl-;

R'® and R"° are independently hydrogen or alkyl;

R?' is aryl or heteroaryl;

R? is arylalkyl;

R s aryl; and

R?* is heteroaryl or heterocycle.

10.  The method of claim 9, wherein the disorder or condition is selected from
the group consisting of attention deficit disorder, attention deficit hyperactivity
disorder (ADHD), Alzheimer's disease (AD), mild cognitive impairment, senile
dementia, AIDS dementia, Pick's Disease, dementia associated with Lewy
bodies, dementia associated with Down's syndrome, amyotrophic lateral
sclerosis, Huntington's disease, diminished CNS function associated with
traumatic brain injury, acute pain, post-surgical pain, chronic pain, inflammation,
inflammatory pain, neuropathic pain, smoking cessation, infertility, need for new
blood vessel growth associated with wound healing, need for new blood vessel
growth associated with vascularization of skin grafts, and lack of circulation,
rheumatoid arthritis, Crohn’s disease, ulcerative colitis, inflammatory bowel
disease, organ transplant rejection, acute immune disease associated with organ
transplantation, chronic immune disease associated with organ transplantation,

septic shock, toxic shock syndrome, sepsis syndrome, depression, and
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rheumatoid spondylitis, comprising the step of administering a compound of claim
1.

11.  The method of claim 9, wherein the disorder or condition is selected from
the group consisting of a cognitive disorder, neurodegeneration, and
schizophrenia.

12. The method of claim 9, comprising administering a compound of formula
(1) in combination with a medication used in the treatment of attention deficit
hyperactivity disorders, schizophrenia, and other cognitive disorders such as
Alzheimer’s disease.

13.  The method of claim 9, further comprising administering a compound of
formula (1) in combination with an atypical antipsychotic.

14. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of formula (I) in combination with a pharmaceutically
acceptable carrier.

15. A method of identifying a positive a7 allosteric modulator comprising the
steps of allowing a compound to interact with cells or cell lines endogenously
expressing a7 NnAChRs or cells expressing recombinant a7 nAChRs in a

fluorescent medium and measuring changes in such fluorescence.

16. The method of claim 15, wherein the positive .7 allosteric modulator is

identified by measuring changes in fluorescence related to calcium ion flux or cell
membrane potential.

17. The method of claim 15, wherein the positive a7 allosteric modulator

identified by measuring the changes in fluorescence related to phosphorylation of
ERK.
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18. A method of assessing or diagnosing conditions or disorders related to o7
receptor activity comprising allowing isotope-labelled forms of compounds of
formula (11) to interact with cells expressing endogenous a7 nAChRs or cells
expressing recombinant o7 nAChRs and measuring the effects of such isotope-

labelled forms of compounds on said cells.

19. A method of identifying an a7 nAChR agonist comprising the steps of
allowing a compound to interact with cells or cell lines endogenously expressing
a7 nAChRs or cells expressing recombinant a7 nAChRs in a fluorescent medium

and measuring changes in such fluorescence.
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