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BRI DGED N- CYCLI C SULFONAM DO | NHI BI TORS OF GAMVA
SECRETASE [err] The invention provides N-cyclic

we doomard do conpounds and salts of Formul a (®PQT/US2006/032579
wherein A is as described in the specification and
Rlerr] and R err]Jconbine to forma [3.3.1] or a
[3.2.1] ring system where the nitrogen is attached to
the two bridgehead carbons, and the [3.3.1] or [3.2.1]
ri ngBegardEyalieSyiananida inpibitgescef Garpma SACTetRseer oar v
This *&s I%@&V&éumgbwky fdmo.S. @wmwaﬂ@pmfan&ommdomum e

intre eventin nitive disorders,
A“9“3t31§c¥90§s""wfkﬁé‘?cﬁ@ro%§ed& §g{§?é'ce 'frhésg ?rﬁ tion al so
enconpasses phar nexkgroual of thedoegerttioans conpri si ng
conpounds of Formula I, net hods of treating cognitive
d| sorders such as Al zhel mer's di sease, and the
3 G Bpari ng the conpounds of

FI‘?ﬁganbr) clalm%MZ’/th@@% LP§H W@ﬁé/pﬂoifﬁ%ﬁgl%pphcaﬂon

U.5. Setctlp 0498 99K 160 Bl 2005 GG PARREPBRFORareY bY FUTFRTgen s
entirety?r Ovi si onal application No. 601709, 961, filed August
19, 2005, which is incorporated by reference, inits
entirety. Background of the Invention 5
(iigld sf tRefrpewtiope To Rel at ed Applications This

aﬁ@'lﬁ\%ﬂﬁérﬂ@lafés% Bﬁ"qg EHR- (99&%‘.1#5% 1 e on%@uﬁés%s@d wzltﬂ%( e)

provi sional a ication dl
heterownowempqu@'kvtrcr@sww BRibft gamweéﬁﬁsiaa% afa’ fhé?’é'PH Pﬁyﬂ e
releasd S{dRsr@B ephthdsis. (There®d, Itﬁeeltl~3tycli&@ulfanemtdloebmpdiwldk nMBaﬂpneeent

b | f d
entG R SRH N RS RP Sk SRR BBV D )

cognitivé digordevkiandioi in kiiebicatmpabofepagets wﬁfamnmm@disordﬁ? ||rbq>rder to

inhibit ﬁ_ﬁ@%ﬂ ferioraﬁ{)lfﬁﬁﬁeuacgqél%n its synthesis. Therefore, the

cli¢c sulfonam de corrpounds of the present 15
i nvention are useful in the prevention of cognitive
dsar il @esart N pati ents susceptible to cognitive -

ChgRDr P SFESe ARISa peepb b EN ol fiarel Eadihldaty by
progregshieclbsOsf atenamy, icogrtitvej reasomingi judgment Sncaemot@haltsit@nwrthatzo
graduaﬁl?/ fez f086L r%tﬁlér@arﬁ%g %e{e'PQE idrSarfd Lﬁﬁ%@%@&&% V&b RraAjRy common

order ri ze I ni ca progressi ve | oss
cause of pragrsaiye meyie rfﬁllmedﬁem@ré'akla @E%humwgﬁﬁﬂﬁbe&%\@d to represent

the fouﬁfﬂ'?ﬁds@@@hméﬁ ABkikdl tausk f&)ﬂ&eatlgfnaﬁélghdeﬁ Sitéﬂé’é* SAD Ragtsgehound

ment al deter t t
obserige 1y RERTHHIS PTG OYo Y BB AL B R AR PrafT gpaiure
public (@mrﬂwmal@) Tie digade isu:nmérﬁlyae’dinatsd {oadfieehabduttigo focthree swliion

mdmdw%\s {n tg gbltﬁ% @gtE%%BEQDK% s dt bl%gént%Hﬁa‘BleOfNoqr%gmn't {llna{ he

obs n races and
effectiesthhprieventy Al psreversesdinisu@piRmg apd egwer is CHITeRtly KROWSr esent

afich ek bEindividuals with AD exhibit characteristic lesions termed senile (or
amyloid) plaques, amyloid angiopathy (amyloid deposits in blood vessels) and neurofibrillary
tangles. Large numbers of these lesions, particularly amyloid plaques and neurofibrillary
tangles, are generally found in several areas of the human brain important for memory and
cognitive function in patients with AD. Smaller numbers of these lesions in a more restrictive
anatomical distribution are also found in the brains of most aged humans who do not have
clinical AD. Amyloid plaques and amyloid angiopathy also characterize the brains of
individuals with Trisomy 21 (Down's Syndrome) and Hereditary Cerebral Hemorrhage with
Amyloidosis of the Dutch Type (HCHWA-D). At present, a definitive diagnosis of AD usually
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public health problem The disease is currently
estimated to affect about two to three mllion
wo n@rvedoal s in the United States al one. AD i Sp@t/us2006/032579

present incurable. No treatnment that effectively

prevents AD or reverses its synptoms and course is

currently known. The brains of individuals with AD

exhi bit characteristic |esions terned_sepi
requnres?dlxémind)hepaifarqmeatlor\aWF'@F%mé‘??gf?r@'ﬁ S a?ﬂﬂ“i? v@(ogg ﬁo&eij S
with the!d sngéeo&dra ?r?érﬁall tied 8 EIES EMrdih Bssyie tdlan gL, anlisvagive

hese I esions, particularly anyloid plaques
neuroswm@ﬁ'ﬁ@@?@ﬁ? brillary tangl es, are generally found in

FhRY Elf rﬁ:‘pa?df@ﬁﬁca%ontsft&edn oithe albylald mlaqmandamscxﬁqﬂamy@% ry
deposits, Wgcggp#c}p%ﬁggc Fa%*erlg& dr ApRak ltr%rgtﬁer\ﬂ‘lsbmem’r\e%ﬁéd &ove

ions I n a nore restrlcdﬁ ; o
is an a@nﬂtmmelgz al2 kilbdtton B0 proteinef@beyt 38-4B HIHRP 2GS Ieaiop7ta] 18

amylou}o FE @s ?Spsom%ﬁg ABNR IS e, lilﬂhﬁﬁltoﬁﬁ)epildemasa‘lrstAmlfled
and a pgerfgk%m@gm; ggqeq%@gqr;\f'%an%v'%ﬂ%y%ﬂ%]r\?f) %@éfg%ﬁeﬁ] BJ]olphwés Res.
Commﬁ 1(267%518% Gpdy DReisolated prizeeutt bad heGennea Hata for the irst
nor r ha ol gﬁ§'4366%f phe Dutch Type
26 amiq- SRR D) gescvﬂv{)eJ&PMa Nadef S t I ve di agnosi AD.
Lm&aiulay bidDgRaIGNH PRS0 ehertT! BIBHGes havealpyn haégwﬁoﬁr Farayloid
pep’ud% IF a gmg'll Pr?gr%g'ﬁ ofth Wu@ﬂEFHek %&ﬂsér%ﬁdt&ﬂ ﬁermﬁd thaeantyfoid psrecursor

ients ave di ed, w

proteinr(APB), $hat ﬁmogm@[ly |prq§ipgﬁgiSQyé;a 'Ss'afPﬁPzéESS&FS Bft vgnoﬂjs a%m

tTssué
mcludlﬁt_ftlﬁﬁlge?ngu kh&@leddh dfeadiuviBre of éiergeae egrodag A@Pd@@@gm@nstrpwg

chem cal cons it Hes
that & i 506 1 S PP TSR rafls sbalfectfphl Abe et;:ébrt@%
enzym@[?@r %du@ﬁtiaﬂi bnoCessfngAﬂha meectiiser M@tﬁ@rbytﬂhes@}za@pg r % ned

generigglly 25 B%t? L@WPJ ey Irs IS d@fve& 1ide {@th@@%h{y@m Hepie fpagateat.n

am no acl deS| L (}'% 8@6&!9' d
Both opptdiavé FaAPSeraTOISGEY Fifaed AT Chegs Pt [y g
| bavamy hidsthr Qﬁ@&dc@%d&@fe tﬁétfpﬁdgremsive térebral dapdsitionpefidtanaioid

peptldg?[gagsg@ 2&% lgpiffglﬁ;;rgt?\g %@ gen W gnc?%a@%égc%ﬂg %%gﬁ? lvé'éymptoms
by yeaTbsr de‘é@cﬁe%t Is&@ for eqemler SelsoedNetren SfleAR84 1A lTedposlt he
im portmt lf?xtgr o%%lédeé\geé Isq]ergﬁ%sc%%rg%agﬁ'l%sgr%%cﬂl\!ﬁbﬁqwhéhslét Smindatiar7

ecu |olog|ca and
of the Zh@aininalacirisdigrmed ARREn 86 wAd tieifected g\efqbgggvf Qﬁq ynaffected

meme%DL%f sg\?eréﬁ’arﬁ‘lh hI a édn@ﬁﬁw‘&et&hl@d iagtiial) forgesf APr(Goaie sbal.,
terne 0| d urs r

Nature, rﬁ&ﬁ TDATHR 0N g;h?;p%r @raenoa@ Naijite; $53:8400 &%‘?#é&gg%ﬁ’ﬁ’mrmu

ot al., \S3lchQI 2540708 191.) i Anethecsuch n’rwa’namsknov(h ewt@@@d@h vgrpet. is

'structure of the gene encodigag APP hasygdenonstr atesl 15
compliditof b ldeabiey nntatiopelpnyide lyaing s e nefBioRinpe pt"? 8P G e it

is cleaved from APP by proteas
Ieucwfég%{@nm weﬂarepq:q)@élgesqssﬁigsngrmt\q@ f?Hqu A g&’reg'fiﬁ m&ﬁ)’% re?chrted
o VAR ke, Sy camberioome e
demomstaqjgpeqhgt thesrgdpnﬁatgwg 2 Gertain Q/\fir}qmlltétloﬂ tﬂia PP%Q d

een no
the s;lgélcme @fblecaBFlcA188 HRAD afthe aftboted nutinfitfesy ¢frsgch fads. 'ngéqlé?fma

muta%?ﬁ%épﬁ{ oy %%fgﬁhelﬁﬁ g*o%f%ih&tforwd?g\bﬁﬂﬁb‘tSSerCIQélﬁlhédiés the

ecg_wde pl ays, a s$ ff‘
causé 6f the I'.‘»mntylmm ;pthm@emqggtprgdeﬁasg\y A-@aﬁn & %@g rom alanine
to 9“’&?%%) IYIS gﬁl}ﬁ 505 Q&ﬁaarsbtb! cé(lfsér hEho Béi&éserrﬂ‘»m Af islsome

Neur o 87-4
patientabot HGHWALD eotagrs. emeoc&%?e\éew o there aaf’ 9@&‘3{/ @P‘a-tr{"ﬁ {fABPin
m ssense DNA nutations at amno acid 717 of t he
770-am no acid i soformof APP can be found in affected
menbers but not unaffected2 nenbers of several
famlies wth a genetically determned (famlial) form
of AD (CGoate et at., 25 Nature, 349:704-706 (1990);

Chartier Harlan et at., Nature, 353:844-846 (1989);
and Murrell
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et al., Science, 254:97-99 (1991.) Another such

mut ati on, known as the Swedi sh variant, is conprised
wobooaoghsobl e nut ati on changi ng | ysi ne 595- net hPOnUs®HRE2579

to asparagi ne595- | eucine596 (with reference to the

695 isoformwas found in a Swedish famly) was

reported in 1992 (Mullan et al., Nature Cenet.

1:345-347 (1992). Genetic lin apal yse
soncbioresst e A o Tk PAIE SRR E b BB
deposn%tnhﬁrts BkgloideptidefraghentARE cgafaaeADar e the specific

s bE popfros JuEp ng biel ol ERA AR GicBy 202

mechamiéms hfe‘\l?ilﬂi @thcerrﬁearmdwd PE@@ﬁ salaip@gisggses.fhpse Frapains a need to
develo% gl%ﬁ\%ﬂ% obifiéhs f&%é%ﬁné?ﬁ ofthedibdasary. [desllyphptreatment

I on sease a chan e frg) aIBanl ne
methodeV@!WVﬁl@a%OUﬂwPﬂba?&@loa d&@? @ng p Sapp e PP
amylou@? 5)’&&3&'@%/0( iRsonhbsasinAol s sone 35 patients but

rerpEReh 1 sRE s Sl 5T yBiesl 17 oRo R it

gammfgﬁbféﬂ%%om@hz’t;mwm@ans@bri@tth@earbwﬁqml elaavage Fsullipg in
producgr O%%- grﬂ)ﬂéld géﬁtﬁg% rﬂ@ntQBf AT 45RisahRL lnﬂ@ﬂgﬂﬁ”me immediate

eue eposi |on0|sRaI0| etl%ﬁ |
substrétea@namnma a@meté%&@@ patsavesh apekbag %é‘eBY‘?S’g‘r%é‘g’ PR has

fragme%f (&BEE&ZAF’(I)’P @?%%hgﬁ&%gﬂefége H&@v Bdpg bry B-W.G\d ETHREYnTNEs

H& e r ﬁcg di Seases,
occurstim theepredigigd tffgwsmeﬁl@@@epgmalg ofaNR| B\Bm ma ecretase have
been d%ﬁ{m?%ltédt t@'&ﬁttaét%ﬁwylo tHERGY wﬂfants@@gdih&sasmi@}s (Db@eaﬂcél’y
reat nen S on
B L e
FolmeR &P Goldpadhe Eeh $tolsatyadkaret alt @Ogy)ntFne@iogal |gﬁmma9qgcre@§g
|nh|b|t?r§ p?ﬂ%gg Poth %ﬁ@fo% rﬁ?'agdéqwélﬂg bR PNELrBG R TR Sy diesi S

anma secretase t he

r @smmwemetase @rre@qmelze%togv@@mwwm%ﬁ FOTRPIEX GRS Sed ot

prese lﬁég#ﬁ‘l BHDSZTT) Nléé)strﬂf ﬂ g tdnaPeA 2 (Be Strpbssr B. [12JDB). eph-1, Pen-
nment s resi dues in #

2, anc g ISP GPRESt G AN PA™IEE G cqhibx Neuron
38(1):0- 12, eanRer, DAE. Wehileras TaReduban Be Besnid, b Rieinee and Gafiaass

(2003£. I?%OB%L(LBIOS Cﬁ%gmrg%srép ? aseTeQﬁVI amcaﬁﬁf)@(@ﬁ%@# GRYBI, W.

occurs I n
T., M.t ealiof, BdL tQsiaszawskh Vane, MoﬁaWﬁ‘f%@ndﬁ?ﬂF’ S?'h?ﬁ @P?%r Sagyma-

secret%?nleBa rﬁ&ﬁﬁr@ﬁ@ﬁr@teh@éb% I&%Sﬁpl%ﬂ‘éﬂ@’éé@ﬁlmdmb&tnﬁf Apiet, and

Pen-2 Prec Nathgcag SC\I]H%Y{\ (‘tl {5%%%2 3& @8%}) éjvid%n%e mﬁjﬁéteé R%}/

compl%ﬂsrﬂl‘ie Mﬁic@ﬂbletyof ihe cd?ﬁmgg while tBe ofReeidehtified subunitsiané rrer

necessgwﬁ@rmrw&pa&:&% ag%% %eg%lgﬁ&r”ahﬁatt 8@ L)fo tpé %?tg/é)ﬁgzeyme complex
(reviehvedt! - Bengiramipelr, Be(P0De"AphviePen-2.rang Nigastrin with Ksepepilimeafierate
an acﬁLI gila)m %g’cr&;sé oﬁﬂ'{@a NERhSBRSS-18) CORHSBHtAAE tﬁl@h)kpﬁthasrs:

unit co ex conprised of the t% '§ B. P

PS kr(ol@@putomcep@gl)blt qunglggqt (qqqctloAﬁmBIamgﬁla Pfsigiyction 2& trooper .

Saﬁug&kr ﬁ:%g SoertS: H. (BR@3tichel & Ghind&em. Anaaen? K. 300 Fiyueast IFL ian
r

t t
Leuvgb(fﬂ,gqa%x%%ﬁ&é@ygh gge(e}lgﬁ 1%@%@%&5&0\3581 eaV@e &%&%m?cursor
proter?\ N-EturBQQHBG%) Bs7Besdads, GHandDei.Satkoa (1H96). "Agheiger's

dlseaﬁ%tA @%hqlcag?{élo?%t(\{g‘?lgtblﬁgé)egt deKI It¢ ?5&5%‘3’5{5@9%@ I'-Ié’rl‘etrﬁén A,

L. Sekr¥8| W, Ahaett, D GBdllas, e @stioonjaky andeB. DﬂStSOPWﬂZ@Q—Q) aﬁ@ab
S&RInSlcRSEntiefhbR/ ORRIERINAEEHs." Nat
'”aCt'ﬁ?tgﬁ%kﬁ comgegtgg%ﬁ?impmof r?r esen? |el r?%/ ni castrin,
Aph-1, and 25 Pen-2" Proc Nat[ Acad Sci US A 100(11)
6382-7). Much evidence indicates that PS conprises

the catalytic noiety of the conplex, while the other
identified subunits are
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necessary for proper maturation and sub-cellul ar
| ocal i zation of the active enzyne conplex (reviewed

wo poDe2280r ooper, B. (2003). "Aph-1, Pen-2, andpCT/US2006/032579

Ni castrin with Presenilin generate an active
ganma- Secr et ase conpl ex." Neuron 38(1): 9-12.)
Consi stent with this hypothesis: 30 PS knock-out mce

Cell que &') glpﬁ 3)83 I'B@Igtl rglgca:’?or;\}g OIE S%gt%/tfelag{] velgte ég%?gtn% é %Jeerr'_ﬁg %h
membrm{aﬂsl iigHsH pRam Woid ﬁd)hdtﬁl,on W cefis naeeddminafit nagativeFiaghior

L 1
Wolte, A ot & Py B RishE 9t Tal e, Sy DL BERbE | 1
(1999).pTW6 earrsmerrﬂsieaneraepamle(sﬁlﬁi6@}6nl|®817ﬂ390fedlia’é§§en@‘ and D.

KigdBiy, ealT.,
endopr%&oliﬁé KQFqd ag%)ectreéaé%la% m?{atul?\ela ?%ﬁr(iﬁg %1%Jé\6 g iy,

W. Xia,He Rebmeih, M ﬁz Wofig apd BSEISﬁH;‘@‘P 2009y "Tha rzRsHemER eci‘ﬁpﬁg?{es n
presenttin 1 %ﬁ@@@ﬂi cﬂﬂé*at&? @or%am% Sokfee@p attivity BftDamyISid betalprotein

sonerlre e SR SR Bl e bbeanston,
state is369rbs @2nda tPEhblUgahthd Jseqtreta&zamtly @wiugaito PSAESer, W. P.,
W.T. Kjrg%%{ﬁ% B, tLp @s@gz%w(iaﬁ" $ rﬂ%gﬁfc QUM@&HeVP Yagddi Vie R&hin&t, W. Xia,

e resi trans- nbr ane donmi ns
D. J. Selkbe dridM.( V¥aiie|(2109)- pTr@aﬁwr%ﬁe ??@'%Pv@'f?“ﬁfsa"f g83M"Aant

secret%?%%'dﬁ@ct&%&b%hnﬁw* Nt CelVBioBo(7): Mps-Xi:aLi, YBM. M. Xu, M T. Lai,

aszewsk n
Q. Huagg| kbeCaS(trgg.b @}Mumo]-MBw?r in@%?%‘r om erﬁgsé ﬁa{dﬁl) 9 & i I\#]edeehl et
al. (20(511) epatibhdtinatdd ganubsedetbss inpibiEse dirdciad t@trermmmaﬂe covajesitly

label pﬁgmg]a%% g&ﬁé\"f) %@t é@fﬁ%y al‘}m?‘lli[: Earﬁﬁé @@Jrgtg%e |nh|b|tors

have lik@igeebezn demonairategé‘p kipg direatip ) PS (Spiftert; ‘Paﬁs[?r@r%ﬁ“%\‘/m Q M.

Romin ﬁrltl fﬁcﬁrﬁng%elﬂ F. %ﬁ?@nEWAé}e&thamd Q?Wﬂdr@ R.iRpatioLyAf or
Secretase acC

t d t
Thomrees. A, Soli ot 2 001 "TResNIB AL araSeat tRadt f1 B
secretsidliAbive. watm@hﬁzﬂs@m@mw%) tion state isoster es

? ggrl ng\%ge%ngg lm@{t}@t%{s_,?hag %@T&%ﬁnﬁo“%@g@ﬁ%&% %tahlﬁg ?OolmaMgaiEe
synthe®Bt @a‘nﬂ%éﬁretas?é alss. médlaﬁbd the mtraunemManegqléayage{Qf othediype T
transmefpaé?{gl p{r?t é%\g%wed% FithlnISﬁl ﬂéqgo@? d’GMnm% se%'tefs@-n(e%%@i)

e analogue n tors ?
proteogfesnreced%rfanerracetnatqrétgﬂalylgt blablﬁ%\sféﬁh%"@% 3(9 164B-84ctep also

Struhl&:‘: OAnd%\( Z\)jachﬂ(%goﬁ“‘ Relthrem\éntsl\(br prédeniib-depdndént Iizlal,eaak/age dDnotch
and oipen trqngmembramaro}?ms 3 M%Ce%ggéggﬁ%) ge{eW8|E[hy etnécg{gldﬁe Ig'lowg

substraieh 0f Qafha-vareabega mamnedar Motals &. TiehNeich b petadi isdopatint for

cell fa{qézgzﬁﬁ?@ Iﬁt\dl)c%( I ib e?&%égbggﬁ%ﬁ/d tgséué Wﬁéos%@ﬁi’@ﬂg %P@t ]Upon
ligandsagagsmestyia tlnlaﬂ\tﬂtthﬁCg) damsie NOtCheWi%f QO%ééﬁUQﬂ‘@ﬁ'tﬂ’@% P@W@ﬂ
and mkg n%nqu?{% rGebdivg ér%loD §J§ SAFH. ek intfa-merdbrah® per@@in@}bf

Notchpgdiaied by, gam?naesre@'etaipg rl@ds ,?Qn;eggsq;gél&qﬁotah %Kacella,lﬁ m%%

(NICDY- TH4 NS ftagnfeht Bbdiate2 RO mgnéﬁh@&ilemnahsslm—a]loramdhe fucieue,
T e g A

during de¥elopiherst, dshedll asiin the@dali.on to APP pr oceSS| ng | eadi ng
U Q55 ' ' | onic lethal
DB R S e P
phendtypenis rmeing (Swiatelor Bt i As E( Fiadseinkdr i ¢! AG1% iGh1Welpm %er and T.
EPasEEftia i iinetiet develophes M&‘nhlSe'fGenes Dev
Gndle%?(q)%urfogﬁe r ecept g@ﬁg%@l ing." NatogRev Mol Cel |
Biol 3(9): 673-84, see also Struhl, G and A Adachi
(2000). "Requirenen'ts ford presenil i n- dependent
cl eavage of notch 25 and ot her transnenbrane
proteins.” Ml .Cell 6(3): 625-36.) Noteworthy anong
the known substrates of gammma-secretase is mamali an
Notch 1. The Notch 1 protein is inportant for
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cell fate determ nation during devel opnent, and tissue
honmeostasis in the adult. Upon |igand engagenent via

wo b@7hiptseh ect o- domai n, Notch under goes sequene@EUS2006/032579

extra-cellular and intra-nmenbrane processing
anal ogous to APP. The intra-nmenbrane processing of 30
Not ch nedi ated by gamma secretase | eads to rel ease of

the Notch int | | ul d
oy o e e et dgrain (N 6B TN B
the coortdn'n%tenéébll"@utétlon wheunsiteb!' Degglopracres! 2¢(opr £88i46) Ghe @@tﬁ?ésKO
phenotya% (5 ﬁ\grﬁ%\}'rgféltﬁ:st ¢ ;%Ief'létg\éﬁe %%E&Béog B 1nK?3mfcet | shaUBRcisely

reproduids by RS WPSD fdotlde J£0 siga PP ngirearsr gér?ét (199%n oBRfdRREY Of
preseml&ﬁ)nh bﬁ{ \.“He}:;ﬁ)rﬁwé‘l c?ég%%émﬁ éimh&& fbﬂicurs3l5p|@féﬁﬂ0t\lwﬂ% 391(6666E

Li ndsel d
387-90; Vsinavigls 0 B.afvd - THad g tongkiay M i‘@éﬂ) hi: Zhgoe iy S Epsiopand A
Bernsteﬁ'lS@I@Q@ i &lticé Mcking PothTplesariimt gemas delibit @priy ptnbiyaniaipeiering

defects 8(385‘93 33\17133@1)\/%9%[1@7(48%\59% Apgééﬁééééﬁ%%?ﬁﬁgcmlen L.
Schoonjaas SadB. CESHpper (ROAY) h'Totak inackyationeef dama-pROTeiRRSY Atk B
presenn%%@%%éta%rhtﬁfgb 9{\%’@9 'EeﬁsesNat (E@V@bloﬂf‘ie A61-23 1{f9 convergence of

t | {
shenotsphe opsrernsy SBOBSET e o et R wbeieats M fﬁ,oéh]m gyme Bbs)

suggesi’sqpétqmﬂ@% &)gaﬁ’uﬁﬂa/ JRoretdie lﬂlﬁdt%ls&ﬁhhﬁmt&otél’i)mnsmnowebe lnnited

as thermu%%é’e(%s tg f ﬁ(;: IS %ceaof S\lo't)chqﬁr%ﬂbrl\ |nnc1dJJlt ltlgg?x'g? kaﬁtlrﬁ he

recur sor
E. (20039leﬁﬁlﬁﬁ}Secre&%é'ﬂ%;atdaomgmpleq;ls ercelBurfagze reReptor signaling." Nat

Rev Mcgz:dreh @%7398&“;[ A#b &h\%’@ de\}%{opS\onhM@' 478 vaReutAsn

reseni|i
overt plasedwtwpecherw Hy, l\ér#@moM» B Bam?w.%d*opéﬂg’ﬁ gt Sf”&%[ég:]“" K.
A. Ste\B?ig P113(l\21é0nn3|8(ﬁ1 H G lukie sl 8MBR0dIA, H. lv. CBen reel. 41998). "Mice

s oy SR e e T g0 Sof 1 R B ARRE
M. Jlan@CMI F!I'Itlrymbameﬂ,ﬂb pr Sigeatidinghji,dRe fHopkias D. é\hﬁnytbandD dHeaygns, G.
R. DaV\@Pn %ﬁé’?{%ﬁ % ﬁéroét aﬂ(@%kf@é’ti %ﬂloﬁ%récmﬁ@?ﬁ&ﬁ@@ﬂ&%nent

&% BPSErvéd eit

mice shhe mativergibgs (aNdt ddeyeaged ﬁq@n@mﬁggvnypsc)}ell Uébe@gsm the
cumula'\llobn{;‘{awhé]%bbih&%fo?e Osfug%,% ¥ HRaSHelabdgemiaaiectase inhitibisi would

unction mted as t peut
have selRpiivgy fas lmm@t'ngmaaﬁ%céet%%e RBETSANP ThAPPaTE! e RpSiase
proces§|h§§f"ﬁéicl{ Fortini, M E (2002).
Ganma- secr et ase-nedi ated proteolysis in
cell -surface-receptor signaling.”" Nat 15 Rev Ml Cell
BI ol 3(9): 678usnary pkthalhverfietk- out nice devel op
SdntpdRh@ @trvaruiZheng, H., M
%Md?\/ﬂsa%q tH\éFn zalhréra%v'dgéll—lo pkl ns, D. J.
Slrlnath3| nghjl K. S v s, M W Conner, H H
Slunt, S. S. Sisodia, @ en et al. (1996). "M ce
deficient for the any d p#pcursor protein gene." Ann
N Y Acad Sci 777: 421-6; Zhen H, M Jiang, M E
Trunbauer, D. J. Sirinat thquQjﬁjl R Hopkins, D.-W
S&bFeBisorﬁers Heutbﬁ@?éelﬂ&turéé of Eféré&so%vmﬂ[or futBeyeey, M W

Conner et al bet a- Amyl oi d precursor
pharmgeeutigally ageaPiad lee'iﬁ‘ﬁ t%%ﬁeefe show reactive gliosis and

dehrsreimsed | oconotor activity." Cell 81(4): 525-31, the

Cﬁ@%%ggvg P%%@Fhet{egg@% e?eroc?HQQ%ﬁtvﬁweH‘@dch ring is

I tors woul

optloneb,{ substityted yt & pibstituable pesitey vgt’ﬁrhﬁ’é’%’é (91'&6@&%' br g&@%“sﬂyh g
Co alk%&/ m%grc;?%\é@‘% AABHR IRRERbAS BydréHy D BRESLARYIDENNDYIOKY, -S16)o.-

I nvention
5



10

15

20

25

30

35

In a broad aspect, the invention provides conpounds of
Formula I: OS N RZ Forrmula | 30 stereoisoners,

wo 200701808, N xtures of stereoi soners and/ or tBUL/OS®NE032579

or pharmaceutically acceptable salts thereof,
wherein, the A-ring is aryl, cycloal kyl, heteroaryl
or heterocycl oal kyl, where each ring is optionally

bstitut t t .t ut , it i ,

v BRI BB RS B obabge.
arylalkyBbKSOSNRRRLpal Kyl , hal oal koxy, hydroxyl, hydroxyal kyl,

%@%‘i@{r@ﬁg%ﬁgggg A Clavt%?%(m% ﬁ avhere the nltrogen is
attached kddhebyd bridgehead &pIeGNOIPRES 0 rdioh onyﬁ]{he ring sy&em is
optiona a&e&m ol totl s @wl or - Nﬂrsyd;rahdx)ahd where-tSCBINR] OFE2;1] R1
ring sy@ ts&pilgq%qngé@esyth@d H\fq Irjnog gnor 43 gro%sqtﬁat %ﬁ?%} f!%]enrtl#/ B,
haloge 0, @y afkgiad,-Caslkangls C,-Ghkalealkyl, 6%-Gs aliymyHudiony. bydrexyelyh G
Ce alkoxygﬁg %l}(%(tye@éb)%)m@oe QmﬂLbbb)b%OJ aé@ﬁhR\(\%ng h @@(o)mawRﬂ
NRC(OROR, NR'SOMR’ PSR’ bg’&ﬁiﬁ)%ngf\'l NNz Of r"ﬂjbe%ww th 1

%w? §<aa<99rnt éar&fn@léxﬁb‘i |rkiﬁ§|h%gf;%nt}@lﬂ%ﬂa BakBohd) jn the[3,3.1] or [3.2.1]

5 al k |
fing sysggm eemalnﬂg,qquqm Aty EdSP yy@ygﬁ%ﬁypcﬁ@fwéﬁa ei%gb);%
which i8 Bbt%blkﬁé?ﬁ}éstltut&( £)a@Rb&itutalfl CpesBibnalithal g)'ox(p(t@t@qm@pendently
C+-Co an@ogggcz ﬁyc]rda,@fg% % QME#JCB ﬁ"‘kﬁl% Q Qﬂoﬂ aHEﬁoSéQf R&
alkylangiay, &m@akﬂlaﬂalabmms (@R’ ‘FV@FQ?FMlWQFOP(V\%kVM‘?Hg%h&}Q?Ioa vl
R SIS ??ﬁdﬁ?% TEOR L8 oﬁ]etoe@g@lwﬂ)lem
GO S¥F AN A Ry aﬂ*ﬁyﬁaf?(segw SETVARE PRI 55’“8& SR ey
preferrﬁal)b\?ﬁérb Healylas opfiosallp stibistiutedlvtith fpgroupsoindagendendy ga;l\lqumg
hat i.s _in
from helodeRs CafPr glﬁ% %@% %kéﬁg&ﬁcﬁa@%@ &lo%g@hﬁﬂ%%p %o NO,,
aryloxsﬁils(oﬁo 2 (ah Ky blayt), R 1061, CE@G@“@UWlF’dWW}@heUE@@ og%RwRﬁ
and acﬁjﬁlf) o%ﬁﬁﬁﬁ}f@gﬁ@ in th@% 8, 1%&%@% Tg'&ﬂ@b%ydm (HolindiBditeR
the bnde{g{e@}aﬂ quygj( r@;pg;ombmeg(lb)qqgfgpgﬂg —%X d/o& (% grﬁs 'to
form aggclgajlﬁvl kiXd BEdthay (ﬁdﬂ@tﬁhllﬁlse plinytedavithapbbhybre gnhups gat are
%}ﬁ{e . Ied)n %@gre the aryl is optionall y

‘"dep%‘%@ |h?l99%'?j R EPYPEs i ndependent I'y sel ect ed

f RN &, pgench &tu@hcaklejihdepe@RAEY H oCC.-Coalkyligeye the alkyl is
optlona@(sdf}ﬁtl?%l @?%fgﬁ'ghgﬁ% as ngﬁfi&yﬂ h y wm phen@fly beferred),
wheregiiye anglis Optph@l}yﬁubstw WIg‘dzqqpﬁlqympf thaé@redﬂgepga%qnﬁ?/ %ﬂqﬂqep V.
hydro{))f\%n@fjblﬂ&@nﬁalé‘éﬂyb ABIBalkdky! &1@ of RO .ahll Rey antiRe, {PGetler bay form
a 3-8 mm%g%ﬁ%}lgrgnptwqg f;{ niﬁ?@lmg%ln%glgonhaghgero%&%eﬁgﬁ% 36 g@:@l—IZ)

g myasu toCs élm Bt S Qyaryl ¢aick pb phenygortﬂaalnthﬂweﬁr)mheﬁﬁé?r ly
prefer{%aggﬁ%tbtﬁ%f'y hﬁﬁnoﬁwﬁ@%ﬁﬁut@ﬁm & HYBspd thﬁtar@ﬁGependently

or hal oal kyl . R16
halogemchﬁyd?ﬂ:iyl aajkybal*shxy‘)bai@ﬁ*h’s'éﬁé@alh‘?% ¢ éPéH kident |y H or

%C}? é)e a}k?led'pﬁoﬁah)es@swtled With ar®P(sQEH asophahyl wr naphthyl,
A e 2 SRS Whhonhy SRR b
more RieigTably rpéﬁrwl) hygjr%yle@ré}a gEY: ere the afyl is optionally su ted wi
to 5 groups that are independently halogen, hydroxyl alkyl, alkoxy, haloalkyl, haloalkoxy, CN
or NOg,

Rs is H, aryl, heteroaryl, heterocycloalkyl, -SO.R, -C(O)R’. -C(O)OR', or C;-Cg alkyl
optionally substituted with aryl, hydroxyl, or halogen, where the aryl groups are optionally

6
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where the aryl is optionally substituted with 1 to 5
groups that are independently hal ogen, hydroxyl,
wa@bdoyh22sed koxy, hal oal kyl, hal oal koxy, CN or NeRr/usawde/032579

R10 and R11 together may form a 3-8 nenbered ring

optionally including an additional heteroatom such as

N, Oor S; R12 is H Cl1-C6 al kyI or -S2-aryl (such as

phenyl or naphthyl, where phen is 30 ra} rred)
subsmwlé (113 gamws ﬂ?aé a@p@qe@ﬂwng&v  Ygox 3‘5 r?'kfw 0 5
haloalkﬁfm&&okw@lN ainthol NId@ReRdrRnY, |I\MC1-0@ém)e(GrCEwIWIW)NOz and

|Rsa'{4 %rat@ﬁc Cﬁ"%?g%@de{(%egﬁ%%nﬁy s%dggs%él Ut #‘Whal %

Ce alkefiys ucﬂiheassl optieally substitniag with§ Itq 5 gieppsthplase indepangently ha ogen,
C1-Co aﬁJg F?yé’ cgstllo%;?ﬁ%lg?l&xl Qﬂaﬁ‘déiko%@ %g okl Q:r\%)ghox S80,(Cs-

roups t'hat are
Cs alkyi), nquBnd@n@¢ @lkemvlo@@lﬁyl gAYl oy, or éﬁ%@ﬁw Rat koxy,

L 8&thkdthds BretdRalik PxMibit Qﬁmy%ﬁi ;Sér tiddBleasSland/ds ltHsyrﬂfeyéis
het er oar yl eterocyclo

and, therefogs) er use‘és'f in dhe: RegveRfion ot A'%‘E'meéﬁ 52$§é%@§§ﬁ RafiEdd wi t h
suscepﬂmy{o AL yﬁh’/&w{he n@atn’feat sigatisntsniey AD inheedeartyinhibit futper ar e

ceterioGfgn BBy 176 /BN BN gg Lo ARt pRmacetA
compotitidne gemtaining @wmoﬂpourajsloyForrrwaMoan mﬁ@cpdg@m@qymg such ‘
compo?@s%&mq%ltlﬁe\{n tr?éﬂeréﬁnen[t\lbi( ém% Adda¥ds) inclbfd AlReimeky | )

R' at each occurrence
diseas@r e i ndependent |y hydr ogen Cl- C6 aI kyl, hal oal kyl,

G2 ifveniinkefd)provides Rivesydd od preating @l gayiers wibs thixd, ot tﬂ(;brwemﬁngl

patlegq?m é}eﬁ? lsjg%(ls ejgs%age o?{:ﬁndégrq g‘Ig C éjéa {1 <§+1¥r1 Ey?%)l%qi%ﬂmﬁcﬁp g(% | %Xy
Alzhelm\gfl#rdmeyd;e faENelping pregst or d&yzth@ @1set Q;BAlaquq;r)s disepgR, BR1, |
treatlngcli#tlgﬁts QJI’[K ﬂn )ﬂbgrPtP/%rﬂmﬁic\Yr}nenﬂW‘)yénd p'?@gntm%ror dggﬁmﬂhp&éet

I nhi b § ti
of Athﬁmeé%léléeQ?ﬁdﬂ Hpse who would pregiess from MC' AR, é?f&Feé“"ﬁ?@'

syndroH}%e%Hiredtlﬁg h@ﬁar&rvﬂ%%% HBreGﬁarﬁbéﬂéﬁ?}‘rﬁém&rIﬁgs @dts amiyddpsis
susce n

ofthe ycihEyReCH Eeatiy FeRBel At e Rsty ant Breventb fs b SR
consedl@h@ss| i, aihgloand rectineit foberdrediormhages, fBhizedting ether dagerdraliye
demerf %sc ?n”}&%g ﬁ%ragrq%% %ﬁ‘ﬁ&g& i/é%@{]lar %@gﬁﬁé{eﬁé’cgg oridif 'Hef%'eﬁ‘ﬁan g

| oyi ng such
associatedrpitiu H@résm@@n cdivnsesidementia 3sRoided Wfé@(PWéPR'VGo?”Pfan”C ear

palsy, (_%_ﬂ'gé'HtIE 'agﬁcﬂie%l%%‘émcél Das Gég’&eﬂl&h QbdRIlatsd medsRase.

I nvention al so treati
cegeneraion T TRRR LN LOT R A MEEvRST pese e s Pk pfiysh
treatm@tiwhich @omﬁnsés edadstrationcda d\dramentlcsa&y eftectha dmamt ¢flae

| sting of Al zheiner's di sease, for hel ping
°°mp°gP§9“3ﬂ " del ay the onset of Alzheinmer's disease, for
t In@avtherpspedti therinwentiop proridesimebeds efipvaparingthe Pﬁ@?ﬂun@m )
interesgrég well 8Y¥ ﬁ\'ﬂatrl'n@&at% uQﬂﬁul?fV;er[Sbth theQdAPbundaiof Mlerdrel mer ' s
i sease I n those 'who would progress from M to AD,
for treating Down's syndrone, for treating humans who
have Her edi t ar y'DeGalet Destrigtionf tikelgeentionh  Any| oi dosi s

t h T f.or t t d
anaPS gy AP o BT Piol B T oY oo 2 Co
Formulale. single and recurrent |obar henorrhages, for

t lrneoﬂg 'aQ;%cPtﬂib%ve%ﬁ%Fé/}S\ﬂ@Js' cbh onﬂ'gﬁ‘gf‘%rﬁ'ﬁjla 15 N6 bridiiRg

ascul ar egenerative origin,
ComPQﬂled%fvftﬁoanU'%\é%Qymgéh%@'Q)Oi’"tgws’f'F’ﬁM@snson s di sease,
denmentia associated with progressive supranucl ear
pal sy, denentia associated with cortical basal
degeneration, age related macul ar
7



25 degeneration or diff use Lewy body type of
Al zhei mer' s di sease and who is in need of such

wo p@abrsnt whi ch conprises administration of apCT/US2006/032579
therapeutically effective amount of a conpound of
formula |I. I n another aspect, the invention provides
nmet hods of preparing the conpounds of interest, as
wel | as internedi ates useful in preparing the

conpound @ i nterest Y Det ai |l ed ription of the
| nventio descri bedabgre, the i :%g on provides
P one aspect,

lala, |Ib or

djpthe
o ~0-1 NO-1

for conpetuRdg fccording tp ~OFor mul a |
the i nvepBilgn provi des ?npounds of F;/
lc, i.e. |3 )Sqnpound~ Q Egrnula I V
fol |l owi ng uctures: '

PCT/ US200 32579 P QP
X), 0-1 oror B For mul %L 3 Formula Ic
wherein, no carbons in tke'ring sy m are repl aced

‘r’]"i th an '|0 Formhﬁ@) 0. 2- lF‘bfrln?(IMBl5 gr Ovuw?rmlﬂa& is a

et er oar or heterocycl oa n

WEEESin 8P %Wb%n?d“ HetBp 5EIT 849 '%9/'? ddﬁ% sggr e (n‘gﬁoc:)? Rie
group; or bi cyclic, each of which is optionally substituted

5 la gﬁ\gﬁgoza\t;}{l }3@1 %?!)t%glogﬁa rlfﬂb %YEC%Q h@tefbraﬂlpﬁ'iot H@éroéy%loalkyl
groupsalr&mngdcych@@: kzlgych(alengmgﬂwhlo@ls omgiopally és@stlt éefﬁy aﬁa su@tltl,@)le

positiof é@:‘&; t & hdeBerfiend L@g‘an&p cs-c§6@)délkalez-cbwdér@xxz:,z-cs

alkynyl, &gql wg:nmqq;%;ﬁﬂgj g}rgne(%{g@o al@ﬁan’u @g Ralhy r|o>l(<yoxy’
hydroxyéﬁ(yD)malok&J @CF(e@aRyt C1-C, EXIDERKaXR, :NR @QO)R @NRSQER’ -C(O)R,

r

o coAMRRERIOURE, 8 DL sl
phenyifis eptioily egestituteGvitTd -5 grioks mdep@wmsw%‘mm hajagen. C
alkyl, E@S‘%&"%‘J QQ'h%@%KQXB{aloJ%Q d/rbxyl@w N@zawlaiwL$®%.2 (C1-

Cs alkyby .

k al kanoyl ,
g Cpﬁeﬁ@ﬁﬁnoyhﬁb"dyg 'Pgis Zgﬁﬂ’Rﬁ Jadj acent
C@B%@%@edt B?rhﬁé\% i ﬁegs 32] @ftrr\]é Be. ﬂ&n@sslls}emr {noginslydivgtive ( not
i ncl udin e ri.degehea
15 brideaghieH CoRBTR e GPRD e SR PR B LChETpE
form afcwmuqn inacthatan dyydptioriatigbe mt‘tnrag} W(ﬁbphfb@fdﬂq’f? gpeips that are
d t re groups that are
mdepenﬁeaﬁl% h&lgée% P"‘bﬁé‘]rﬁ%ﬁhﬁéai@% al kyl or_ hal oal kyl . .In
anenpiber mg@dhe invendion ALRides SRMAOUBLS AEST ﬁ&%'%f

compdﬁ%é"&’le%rrﬁtﬂa mmb?ehe folldwing stweeeunds of Formul a |

havi ng the follow ng structures: t~5.B
P Q
S:O Oﬁs
B / (\ B
Ng 0-1 0-1 EN
20 X X
Formula Id Formula le
wherein
R, and R, combine to form a [3.3.1] or a [3.2.1] ring system where the ring system is

optionally substituted with 1, 2, 3, or 4 groups that are independently oxo, halogen, C4-Ce
25  alkyl, C,-Cs alkenyl, C4-Cs haloalkyl, C»-Ce alkynyl, hydroxy -Co-Cs-alkyl, C4-Cs alkoxy,
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0-1 0-1( N20 X X Formula Id Formula e wherein Rl
and R2 conbine to forma [3.3.1] or a [3.2.1] ring
weymvemsuhere the ring systemis optionally PCT/US2006/032579

substituted with 1, 2, 3, or 4 groups that are

i ndependent|ly oxo, hal ogen, Cl1-C6 25 alkyl, C2-C6

al kenyl, Cl-C6 hal oal kyl, C2-C6 al kynyl, hydroxy

-COC3aIkI Cl1- C6 al kox 8%2007/0%%3‘%
haloalk@@:rmma1(@A-131glzﬂ);‘@(o)ﬁﬁmaPleWRm QP . (Cl- C4

NR’ RRIS ﬁ@l\ﬁk ERGENONRRLORNEO-R3; and
NRC(@JS@&\;(@? Séo%% ROOR (0) 2R'. -NR C(O R", ON,
H-mCH.eW% oand Nws" ol -on, -cHe-, -0-,
1n rﬁ(o@e@as’bect e inviitibh-provides @nmpbiends asgeeding toRgone of

FormuI%|VEUfba@nlp RSy I\Aﬁ\?f)é tﬁe? Rﬂﬁ%p &.dpcheﬂﬁc@ €] @Glo’él?yl Q{él/er&ﬂﬂ it isd

re the
pyridyl, [plamigi, m@dazm'l oyrering! tRignyl, THendr By pvrﬁéft'y' § 'm'ﬂ?ﬁ"ryg;?
heterocgé’lﬁélfé? ﬁl]\é is pﬂ'YJhHiqfi\zd iSWfdiny R ibarkziA |moﬁ3hd>lﬁi]lyﬂhlonfotphaltwl or

razo or i mdazo
thlomomgplgylc%§@poe§gpwy},erq ?@é:p of g’le@ppy%nqgg |s’h<gﬂ%onaﬁl}/ suebrsltltated alt a
substltlﬂéﬂ?@b@ltloﬁ)ﬂlth cono, pivgl| €A@Y alkdnlgl, 6576k plkiyl, fq‘,y-pﬁ alspxy, haloalkyl

d f
v SR BB 805, 08t Sor L i one
alkanoyl,(ISd—GgatmICWQR’hpy@ﬂylCtBleayu(fyq‘anyl(mmg{yl gyrp@lﬁg)yl piperidingl,
B¥ivi, p F@ -8 K¥-X¥%r , 10 hal oal koxy,
plpera
?ﬁityiﬂ as %:@%;\ye%l@gr}/ [lefew % qt}gtﬁﬁng eﬂ’o&gg% )leC&%g’pggnd

of Forr)4 | Wi the btRiceme! , fur anyl pyrrolyl, pyrrolidinyl,

pi peridinyl, piperazip phenyl , phenyl Cl-C4 al kyl,
or -S02NR, OR11. In an Qspect the invention
provi des a conpound of orﬁuba 1, i.e., a conpound
of Formula | with the stru re: A 1P UN 15 Formul a
Il, wherein two adjacent bons (not including the
bri dgehead carbons) in theg [8.2.1] ring system
combine to formpart of a fused heteroaryl or
het erocycl oal kyl ring, each of which is 20 optionally
substltuted at a substltﬁpﬁwﬂ@"p05|t|on as is

% |,ped above for Formula I, where two adjacent
car on

s (not |nclud|n the bri ad ca .
chverrdipsentcarbpes (ﬁptﬁ%c‘rhll bg ﬁ%%e qa%on?) in ecfﬂi)ﬂ r::@
systen‘i’ Q&m&ﬁ@dolwrmb&rtw B skt tetetbaal orhetarbsytibaligt dbd, @aghoefivthiabris
Y & Ebiuia |
optlonﬁlgq %Bgﬁute%it a(%lge’qh%}ﬁe gg'snLorﬂ és i lc(ig?c'rlg%ﬁ a0 géj%porr u ao L he
cah&renso adjadehiecaf®ng (ot lnucluwgg M@mqﬁga%‘ﬁﬁf *P%\ﬁ)a'l“PX/COf“b'“e
thatm tionallpbSsBnsilitedt a'sNEQlﬁxtang susion
toforr? ﬁgrlt?f%\%cl%lwlnﬁgg ha S?ye?np |Ioga l(?pt onal SE ? ¥ ol en
with onte oPMorg grayps ﬂgatﬁrg d]ggpqr}qutlyd]ag)gep r‘FH élm 9 th
h@Jh%%%lr lethlg@aﬁbbké/iln theJ3:208 riag kystent is offlonally l’ﬂaltacmﬂ witl gn
-0-, -S(0)o.-, o? N 15n %roup
the [3.2.1] ring system is optionally substituted with 1,2, 3, or 4 groups that are
independently oxo, halogen, C4-Cs alkyl, C,-C; alkenyl, C4-Cg haloalkyl, C2-Cs alkynyl,
hydroxy, hydroxyalkyl, C4-Cs alkoxy, haloatkoxy, -C(O)OR3, ~(C4-C4 alkyl)-C(O)ORs,
-CONRoR44, -OC(O)NRoR11, -NR'C(O)OR”, -NR’S(O),R”, -0S(0):R", -NR'C(O)R", CN,
=N-NR;2, or =N-O-Ry3; and
Rys is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, imidazotyl, thienyl, furanyl,

pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, quinolinyl, -SO2R’,

9
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hydr oxy, hydroxyal kyl, Cl-C6 al koxy, hal oal koxy,
-C(OOR13, -(C1-C4 alkyl)-C(OOR13, -CONRLOR11,

wo 80§ oR11, -NR C(OOR', -NR S(O 2R', - OS(£2852006/032579
-NR C(OR', CN, 30 =N-NR12, or =N-OR13; and R15 is
H, phenyl, pyridyl, pyrimdinyl, oxazolyl, thiazolyl,
i mdazolyl, thienyl, furanyl, pyrrolyl, piperidinyl,
pi per azi nyI pyrrolidinyl, imdazolidi

-C(O)R' oG (PR’ C1-Cagdmmptlogally@|t@(§@|ﬁddgt§mgnyl r?‘P{/lir’oxyi(l nodrglalXéén,
where tﬁ%ﬂo@ é&%ﬁﬁ;e]éig 5Et9>nahy@u@tﬁﬁted wﬁﬁ( O CRyrpumsrthaEbre06

B A R e
CHZCF3E,®334IhtaI¢tamdxw(fsmdh als QGF;5r GEbLPR:), tCHrhtammoeNH(qa, gddHEI-y

oxyl, Cl-C6 al kyl, Cl1-C6 al koxy, Cl-C6
Ce alkyl @g’%laﬁ‘w ('g(éﬁh as CF3 or CH2CF3), Cl C4 ha]&lal koxy

(rsaiitt Bnater@SPS:t dihe IOGHCFRPYIdENEOMHRHRIS Sl kyl ),
compodﬂ%gégzoﬁmgg Igg'ﬁé/rleﬂ] ttée?—ﬂ%nsﬁhgbﬂl dr r@phﬂNﬂgpreferamjt phiehyl), which
is optiopaily ﬁgbsatutqq at aﬁébsﬂmg ion W Eﬂ??ﬁﬂ' § E&&h "tfjsan@f—,
C»Cs ﬁ)}l rtg, Ge%ll{bhﬁ ﬂhﬁloal&yl hradaidoky Ihyt(rpxxbﬂwdraMaj}(ylpﬁélnghe)wyloxy,
-S(O)s. ?p@s |C@ Ial}mf‘ vﬁ@{‘i fin 10 aléa%g\?t%@taﬁglcﬁ Rpyiid Sﬁwlehyit@ﬂhﬂ
pyrrolylCRyriddia! kpjweyitlinyl CipeDaziT, DR YY), nham Si- Qyﬁ'kvmr%%a?\%@

h %@fl eQFi\Yé%'tl&'V ﬂ)rowm co%@ﬂbds@%yomﬁ&s flla, llib, and lilc,
i.e. cogﬁ%f@%% whe'gﬁ;rlx %%}qrbor{an ﬁ)ﬁ E Jq; e asxst{a(%%?é' llePlacc?d with

an —O- pygg(g(j L @ INF - gRdupERadvitigrtyd follgwimestaziurest phenyl phenyl
al kyl, or -S02NR, OR, 1. In anot herR aspect t he

inventign provides conppunds of Forgaul : ,kl a, Illb,
andgl || & _Rrl.e. cogpoundsgof Formul a Wher ei n no
carbo the [3. @ ng systemlg'{-l5 c IaCZhed W th
an 0 3(0) 0_2- NR1S- group,® havi ngs@he

f ol [owi bfuctureé ~IR2la Ra Ra F¥ R7\-Ra /| R7
Ry R7 R RS R6 SB?

or or 1l a Formul

RAR6 S02 R6 JB B (\iN )B 15
|l I b Formula I
wher ei n, droaryl or
heterocy 0 yl ring, each.dM\which is optifonally 20
substitutef At asubstitutal e/pogi tion wit gr oup
that is indépendéhtly Cl-C6 kyI 'c3-cs cycl oal kyl ,
C2- C6 al Irenilia I62- C6 al kynyl, FehuBaiital koxy, Femuladlic
Cl1-C6 al kyl am no, Cl1-C6 di al kyl am no, -S(O) o-2R,
hydr oxy, hydroxyal kyl, hal o, Cl-C2 hal oal kyl, C1- C2
haheainkoxy, -NR C(OR', -NR SO2R', -C(OR, -C(OOCR,
- (e B-Ald¥ L RHefIaR or nddrEdyIBaRYRtAg, ca¥vof idlih i bptionally
substituted at a substitutable position with a group that is independently C4-Cs alkyl, CsCs
cycloalkyl, C,-Cs alkenyl, C.-Cs alkynyl, C4-Cg alkoxy, amino, C4-Cs alkylamino, C4-Cg
dialkylamino, -S(O)2R’, hydroxy, hydroxyalkyl, halo, C+-C, haloalkyl, C4-C; haloalkoxy,
-NR’C(O)R”, -NR'SO-R”, -C(O)R’, -C(O)OR, -C(0)alkylOC(O)R’, -C(O)NRoR14, 0x0, CN, or
Cq-Cqalkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C4-Cg alkyl, -CO2R’, C4-C; alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO,, phenyloxy, -S(0)o-2-(C1-Ce alkyl), -NRoRus, C4-Cs alkanoyl, pyridyl, phenyl, and
-SO;NR1oR11;
the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C4-Cy alkyl, C>-Cg alkenyl, C4-Cs haloalkyl, C,-Ce alkynyl,
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Co- Clal kyl phenyl , where the phenyl is optionally
substituted with 1-5 groups i ndependently 25 sel ected

wo e@mosbogen, Cl1-C6 al kyl, -CO2R, Cl-C6 al komyr/us2006/032579

hal oal kyl , hal oal koxy, hydroxyl, ON, NO2, phenyl oxy,
-S(00.2-(C1-C6 al kyl), -NRLoRl1l, C1-C6 al kanoyl,
pyridyl, phenyl, and -S02NR1oR11l; the [3.2.1 1 ring
systemis opti onallélésubstituted Wi

o R ARAL ker aRERa O ke i CT s
-CON@J M{l-o oFal kieRZ(0)OR - &asnebzaal-@s 0)2@2-1@60(&1)@ oy, ,
=N- NRW 8\/\%!3) nd aé%% g{t&%%@%%g f];,l %gnot 1%91 YFB:\;IEgegehead
carbonso (Ghy (‘Réknlalhé(’gol fprTCH @ddalkSl ring {@ONRL eﬂmally HKS(U@)’ENRQC!)MHL
halogen %@% hal?éwg S( O2R', -O5(Q2R', -NRC(OR", ON

and addi ti onal ly, two adj ac ent

cBs, BarfRs, Ren Bt arenraqe@andegﬂstcﬁ@am’fa%@bﬁé'aaen @an%é\‘ﬂé‘ Criegy
haloalﬁﬂ midialofikbE), BNahyeysdpel byénmﬁy%ﬂdg alkylnery, -Opei gmaialkyxy,

phemyRgY. o%e% : ﬁ%%aﬁ % Sl Oyfgyfaﬁ%@pfgﬁa%ﬂﬁyyd%f

ynm@aﬁhrrﬂ::talaﬁyl |hboly|a°hmg§dnﬂ1|eﬁ§1l p(%nyﬂ] dcphenyOL+-Coalkalr oal kyI

C%[‘( S %_Il)loﬁé'l%% anw tﬁ)'hQ %Sy\llhlchq:ﬁe@'fa Ak ey gJ{rb‘l

heterocm@dj%qra r(gier%ylamg @9"3 op@g@ﬂbp%stﬂuéﬁ t%(ﬂ g,|3 or groups

that akmo%é&%déhuy O¥EC] éJIWI ,01-013érkb12§1 daiBydn, of m-dpén@nys* i\(:v;nlbfedgrallo

aanqgogiieisgtonsh wessuRAT AP b 3 FERARSIE K o whi ch t hey

aRgard Ra &y ahd Ryarad théredreorsdy ehioh ey lareattaahdusormr a beryb
o oYl 0O L SHASHHNE Bl s it g
mdep@ndhuﬂy;halqgan dyéwxyicﬁ*kycw@w aalk%lwbwaloa}tke*ye CN o N2; and

ahkm4 aré rnee,sbddantgr& béHF@JtHeY h?dﬂ&%‘n' cycggkw Haldalit @pogs

gen
a'keme S'i By OPBOWR)HY 3ubstithieg WgPét%i? PRUPR a*r%?m 89%‘5%@ halpgen,
Cr Ceralkglg _wl(m)mzd i @hﬁﬁlkfﬁma:bloylkﬁu’mdaﬂmw , gdrakyl, h:_m;phermmgyl yloz-
sybst i, tyt t ependent |y
(O ARy gt et and il SR o SN PO
héd mneoaspeccmeomvenm premides Rbmaﬂde‘Of Eareuiap tidpdin@aahilif.y
ie., c&fxe(o%ﬂ& ofqioh'ﬁula hy Aeadeie stbnfés: @l kyl, hal oal kyl,  C2-C6

enyl or phenyl optionally substltuted W|th1t05

gr oups ‘fshat are i ndependent |y hal ogen, RCl 06 al kyl , -
(RS = C6 al koxy, [val aI kyl , I"%I 038
hydro ON, phenyloxy, ¢ 02 20 (CI aI kyl)

- NRAORTY -C6 al kanad pyridyl, F% NO2, or
- SO2NR, @?11. in anotherl aspsst , t he i nvk ntigm provides
conpounds ofXFoy mul as IR d, \I1le and I ITef, -
conmpounds of \Eojrmula 111, h é t he struct Rs R3
Rs Rq,l RTRg R7 Rai | S02- Rs R R~i
S02 R6 R6 :
N
N
Ris or 0o~ or S(0)o.2
Formula lild Formula llie Formula lilf

wherein,

the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group that is independently C-Cs alkyl, C3-Csg
cycloalkyl, C,-Cg alkenyl, C2-Cs alkynyl, C4-Cs alkoxy, amino, C4-Cg alkylamino, C4-Ce
dialkylamino, -S(0),.2R’, hydroxy, hydroxyalkyl, halo, C,-C; haloalkyl, C4-C, haloalkoxy,
11
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B N NNBN R15 o0or 0 or S(Oa2 Forrmula Illd Formula

Il1le Formula IIlf 25 wherein, the B-ring is a
wdedoenosoy! or heterocycl oal kyl ring, each of wéu/okeons032579

optionally substituted at a substitutable position

with a group that is independently Cl1-C6 al kyl, C3-C6

cycl oal kyI C2-C6 al kenyl CrCG aI kynyl Cl- C6 al koxy,

am no, C6 al k%l am no,

ARCCRONRSRR. 1 ORISR IR BTORE Ry 010, N, or
Co- 1&@/ & ggWhereQﬂle n HéG@tiohﬂl’y)éubslﬂutmmzlgﬂﬁﬁmm’elependently

'selectedé(@ 1&#&&-5%% 5!?& 8@(;/ e,\i%%gﬁlgalkoxgq@@%l

CN, NGQ pRbrafdky -Bt@my{Ci- Oulam/l)a -NReRpHeryd alka@oyﬂpwnéyienﬂepyl and
SO NP tl tuted with 1 5 groups i ndependent ly selected
"0 hal ogen, Cl- al kyl , - al kox

htak §32.Kling sstp®dg wse@a"y HWF'WWIW"‘“@NZ 3N®24 9%@%%?@9
mdepen@é:ﬂg%lxg r{aﬂeéﬁp@ 8 lélkbl) Cx emz&m t,- CQﬂ;alE%k)&in&aR@ydynyl o
o R B R FORls e TAD I -G o g CRoIDRs, ! 19
CON%RHp@d(@mRme -NROER)OR dNRtS(Q)zBXeOSNBLRSgeMR CEDRGEN,
=N- Nlﬁ &’¥ Q-C%hgyggg %éi(&ﬁ%ﬂélﬁ W\Béf%lh%% @hé(éﬁlohlnﬁgd @h@bh&@@%ead
carbonsoj(reymame to(f@ln Q:qycg}a[kyn ripg rabjnerept |onal] @tﬁitgd wit h
halogenﬁ% % Q&R%%Rﬂéioalkﬂdg COR', -NR S(O2R", -05(0 2R,

aBdiReiRsnB¢: IRy aret|Q\Q§pgqﬂeg[{3§$fteag%?tg%rﬁq\(’aﬁé?n ﬁqﬁe GlY'hg e
haloalkfl] Chegiateeatkoxys END byusxylTBy-Ce alkibiyn<€iQs afkgk @il aCefe Bl&ﬂialkyky
v S5 PR B SR, B ULl A oo
pyrlmldnﬂemeht Inylolyiffueeaulhth@nwenhewl orahem f-Cealderal kyl |

C% %d RD at!sr‘?\alakﬁbf hialg]{h@@arﬂﬁ{sqalwlﬁféﬁh G atﬁa‘ﬁﬁ’édmw a

al koxy da {E\ a:% i(()Pz)l(yg’rou S
heteropgclomMiah o q)l;@;eroargldgngw ich I\%ﬁp@pﬂéﬂly gi’stl i 8 p
that aﬁMﬁii’ébbmhenﬂpm ag aky| G- GJ’HII@ZpIhongerpxbr Cdgl alkepyoyl: vmedaum@ne

y40) in en or
alkan%grﬁyp S(,‘_YP"@?"%\F%?M% WVL{E‘{H gon%h%@ée%ryé gn dy R6 and the

C &, a0t 8s,top Ryt R; ariddlye carlkona ta whibkethey aiertigched form a benzo

ring m}ﬂﬁb%&r’{g ﬁél@@b%‘( ute‘a |1ﬂ Jh@%%&ﬂ?é Wat éﬂef"lﬂigpé’ﬂd'égtrlyolﬁaéosgent hat
hydroayl@“tyh@&séhaé'ﬁ@'hg} h@'Pa@XVaPN)ﬂr NO@l C4 al koxy, hal ogen,

Oth Gid RiarlideR Q%denﬂwﬂé&tﬁ’btﬁdﬂhy&egai Ra0g ykyl gratapkyi, €,- c6
opti ona St

alkeny@r ap@yl;g%og#l &W&% ﬁ% 5lgE0éJp§ tha egr%s @g&vﬁk@‘%
C1-Ceillgl, aTIBORE A+ C@alkwey edotiy! (swdhragp CWh) @hloalsomﬁwcbﬁamqh)
hydrngF(gl(l é;hléh)ﬁ%()ydr O )3%1-& lgl))? rl\f?é"(f?% hat, a%\ﬁby\ RGSRE BRENT, ND,,

hal oal ky|
or-SMRad11k@m9 CIA or NO2; . R and R are |ndependently

ofR,ERH) pﬁé J‘BW b?{ﬁ\ﬂﬂinyl Ghakdiyl ahisiil, furaay! qahblyl pipEIRKrH
s ey it SRCLTL LR, 88 £ ek
optionally substituted with phenyl, hydroxyl, or halogen, where the above cyclic groups are
optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C;-C,4
alkyl, C4+-C4 alkoxy, C4-C,4 haloalkyl (such as CFs), C4-C,4 haloalkoxy (such as OCF3), amino,
NH(C4-C4 alkyl), N(C4-C, alkyl) (C4-C, alkyl), CN or NO..

In some aspects, the invention provides compounds of Formulas llla, b, 1lic, liid,
llle or 11l wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl,
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C1-C6 alkyl, -C(OOR, Cl1-C6 al koxy, hal oal kyl (such
as CF3), hal oal koxy (such as OCF3), hydroxyl, ON,

webmnytsiy, -S2-(Cl-C6 al kyl), -NRIORL1, CI1- GBCT/US2006/032579

al kanoyl, pyridyl, phenyl, NO2, or-S02NR OR 1; and
R15 is H, phenyl, pyridyl, pyrimdinyl, oxazolyl,
thienyl, furanyl, pyrrolyl, piperidinyl, 30
plpera2|nyl pyrrolldlnyl |n1dazoI|d|nyI i ndol y

indolyl oﬁmw eacipOMRth is-op(aDplpRUbstitytedsat acpibaftutahle Peiﬂqndﬂfﬁlai y

group tﬁﬁtés an%o%ﬁ&ﬂy"d &, IQIRW‘&' Cs &Xféélﬁ%yctzroacamdh@ﬂ OgERalkyIeCeC,

S are al | itu
alkoxyvamip, IC+Co aBylgmtmpg SrildEng W H}&" @%ﬁq’ab
C+-Ca 33 k9P<12§| ﬁalo@éoxyalrlwd:co =MS@ER09Q(O)FC1-C@)Q%,I oal kyl

such

k
o Elot e PR 8 67 fhenfl o7
opﬂoné\@%ubﬁﬁxtddrwlmg@sprenod@)lenddwm Teimﬁfrclm h@ipjﬁyla aSs alkyl

0 r
COZRQ f%lnE \%E%yegélo{ Iﬁ’ rﬁé'oglﬁc;%’ I:ngirog&/lr ngQONd)J[ ’pﬁelanr)r/l! xg zgR/)IH Ne-You
alkyl), PYR16RIK.YG-; Cotatkanexbl pyridyl emvb & §RANRRyy r azol i di nyl |
' H‘sgﬁsé%'tﬂe%gbéhts thé invélor pyRides ednpdunds of Formulas llla, llib, liic,

2
WL - b e ET
pyrachﬁ@ﬁﬂ infidanblideipl drpyrddut, ieactedf ivinich dsbantipnally é@bséﬁu’f%ii at a

substif F?g%p[’é)ﬁ gctér}]a\{ks)lélthea g:%ﬁ%g'l'af)ﬁ ﬁ@fﬁbg}\&%nt&(ﬂ% aﬁl@/ﬂb icg cyc(lgzalkyl C2-Co
alkenyb,l%éhyalkynyﬂ;;&@; HHOKY @mlno @Icwkw%mlgg)@ é“af( @m r&%g)o 2R,
hydroﬁJ ﬁydr@&lcf‘ @&, akyCRaid] @l HaRAKAQsuch 36 OFF), CRC; hdkyadoay {spch as

S N L NN R o s ﬁu@w

oxo, ON, D%Q)S%Ildﬂphw @hite the ﬂ(e@)lll\lem'tiamale sghajltut@\wltrb? groups

mdep%&yl s(et%gag'?mrhalof\é@eé fCOL I, pB Ny 01' &, anQ%'cQ@Ha}balkyl

E epen dent | y sel ect eg c
(suchfas GFy)h@)-CgkataliOxy GECHAKYErs), hyq;@m CN,dNQgh eélp/p@kys( Jo-2~(C1-

| kyl ) henyl
co b o cebeigpp D BRI Pl b
oY $Q1YA OtheASRGATS. tgave Mbpyic S ES RS
liid, llfésd?er’lﬁ%ereﬁmtﬁe Brnﬁgnst pwa*zopr ovidately!, pyxrq:bymn@mybfpyrmjndmwl as

pyrazg q’WYEQ“'P%ZOB?)P%Q ?‘S/'fj);] ‘?aCh da? ow Fﬁna{bgﬁthl{eg Wh? : |eiag oIt Izle
pyrﬁ Smhe atherydspectp yivesimesintiefi provides; qﬁmawsm%l:@rmu'aéﬂ"a liro, e,
liid, IIE gl X/*h’e{eﬂﬁﬁg qung"*@bﬁgko'ly? irRiBAJoR %Wrdﬂylstﬁbﬂyl toyiredingl, a

pyrazpmmyp @rnud@mllqilyyl Ppr Mldg}?%;;\{\\nof \@g r O u(iﬁf %?ISUb%EJt%%e position
with ?%;%@&%bt is fﬁ&e;%dahtlymsm alkpLess, qlcloeu(yl Cafi alkenyC+-Caalkoxy,

Sty S o R o

C+-CSheRalid/t (Edchhaal GFa), a0y hélsalkrxy éeyich 8s OCF3) | é( PR
C(O)agg&%ﬁ\ﬁ& ci(8$r@< Fﬁﬂ 06%((9) gr?'Cb C3 éﬁ(y%@ll\%wm% Bhenyl is

h h
ophopdrlleaybsﬂtu@edorpth bagqopps |§@ﬂp§pqiqndy %eq@ fFFPnieé]ngernogh § aelkytl €

oozh Cgﬁe Eﬂ‘i&?ﬁ CY- c§ ﬁél&&»tye@uérf ACHRI00WE haloGikexg4swhlag IOCFs),

E‘ Cl- C2 hal oal kyl (such as
hydrewg)NRieRi: "’WQICOQSL? i&’y Fsuch as OCF3), hydroxyl, O\,

NC@ soRBEBYdcEX the inBHNQravideStomEiings kiformulasitizolita.ilc, I,

ifle of Hlf gﬁ«ﬁc@mgﬁx%g%ng g%acz[o%xyr nh&,:n\ﬁ ﬂﬁf‘g‘ﬁ%&gﬁm“@? Bﬁéﬁ%’p@mm%@uyl or
lndolqlomlmmﬂslch)fs dﬁbmndjy a@s’qltutﬁa ata $uu§t|tu1|apl|e¢303|thr] WIH‘\ a grpyputhatis

inde endgnti</\,‘2‘1e 4aﬂ<y f,yrc'lo%ﬂyl' e @é’éll%?l' gh-cs blﬂ?rﬁﬂl)@b}( bikoxy,
Do s ¥y AR E1-BY ik, halo,
amannﬁBd@zajlmlamlw|C1&4 dﬁw AENAIO; ~SEQle bR offyd §o§y 2 alky

unsubstituted. In sone othgy aspects, the invention
provi des conpounds of Forrmulas Ilia, Illb, Illc,
I11d, I'lle or Illf wherein the B-ring is pyrazolyl,
i mdazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
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25 pyrazolidinyl, imdazolidinyl or pyridyl, each of
which is substituted at a substitutable position wth
we@roEet hat is independently 1-C4 al kyl
cycl oal kyl, C2-C6 al kenyl, 1-C4 al koxy, amno, Cl-C4
al kyl am no, 1-C4 dial kyl am no, -S(O) o-2R , hydroxy,
hydroxy 1-C4 al kyl, halo, Cl1-C2 hal oal kyl (such as
CF3), Cl-C2 hal oal koxy (such as QOCF3) , »
C.-C, halb4I) @Rch as CE) @ el 4hploatispxs) (Rich as@%ﬁsnﬁm%% oSG

ORI HEBRRTBIR; ABINR.E, RO lor D5 Cakaponbivtierey

th 12
the phefiyl dsptionally gqapstl’@lj_e_d@athélgﬁ( Epss uh@%?e%ﬂ&élﬁeéﬁn?ﬁéuﬁf
C, alkyaCOF K. |-C4(a‘ﬂ¢d><>‘d'ﬂ CB,SCzGEB)ﬂkyI ISlf.ﬁ ah @F@a@k@xlyalqaﬁi%h(sa@w as

OCF3
OCFs), fydgsegt SN i(lg) ﬁé{}%?fiyr %8 ’glgﬁh des oﬁg{éoﬁings g%blkaddw Tas

For nul as
pyridyl, lphéry, ahti SO NRWRay. 111d, I11e or I11f wherein the
ds,coln @Iﬁﬁ@pwmmadmmymp lilc,
Elwoa{r}eg?thgr atsf)écq% %ne?/ﬁ)érn’uéﬁ ﬁb\ﬂd/ s co Q)

In O(% (ﬁhlof which is
Itid, I|Ierxmlﬂfa\rh1arellryth§ Boigiis 1 U?@{’:Ppé(‘i'm'g'“¥'u\5§ aiéf’@f " posi ti on
pyrazo }trr ?ﬂrdi’mcg/héécricﬁ whitd enesdsstituled. C1- C4 al kyl, C3-C6
C

dan R@R@/ otheraqﬁpﬁ<33 %elm@?%r?/ &rbylé%r?sn c%up@hﬁ&ég IForrrgﬂasq:l‘ﬂa lib, lilc,

| am no,
d, ile éi(l@)vﬁwe?é% therByngo.x;nazchgmrnmsdwh:mmwoavrwﬁmylhal o 13 WO

pyrazoégyr&rﬁglj\% he gﬁg@g@cﬂ 134 éfuteFat S2ubiapBk pysitidronitha

group thhiRs mhdently@1(§4ﬁlkyl C X}éﬁs(gsqg%/} %—@%‘E@{Z}/[ &PO?IE&Q) gnmo
Cr-Cs alﬁﬁa@% ﬁ!?co% diall@?éﬂ)lnoCNS(OWzR Ooydeng) thygtaxh €l lkvieai® e

! 1-
o e SRl enl oS beh e WO -Egotps
-C(0) anZ@F(o )R’ CJC(@éNIalokaxgxo - c(tzoﬁ?aa:l@énhewl \whaie H‘ea@e'@#@)
esHCéﬁtl

option Withg é rc;ugé;g% &&éﬂﬁgﬁgé’wd hyd hamyén, CCR, allidR,
Cozwmf e T oo $55),
hydro% pﬁgtcﬁicstmnbyﬁvent i on pr ow des conpounds of

t meot@r,ap;p@:ts] §"et"?‘498§(t5‘| pé?)l ﬁprap?w\ids 011 Il-'oermﬁlras Hal ﬁlb @ rllﬁi n

m dazopy
lile orM¥fwdgRErepYyri m di nyl, or indolyl, each of Whl ch IS

unsu Q. N the |nvent|on

IS b A oS elorporsets

| IR, & H, Inaloger IC Qs lafkykBeCetlkoxyHer G- hal q@&y| galoalkoxy %N,
phenyé)%;(ya§6|2 g@yé 'eml)/gl mm& J, &S ZRmoyl, BkaFoRY byrazolyl, thiazolyl, pyridyl,

‘azo Fim or indolyl, each of which is
furanﬁumsmyltc’up yheng subst itutabl e position with a group

Llklle 1 LMY SO MRYR (ClorGllogércyl , C3- 06 cycl oal kyl
Ciﬁ @ﬁerﬁqsg%g |ﬂsw\ﬁ%lg4n i @?%y(‘fﬁﬁ)ghrgﬂ% c?rf g@% 164, M, e NG,

hydr oxy Cl- C4
llle orﬂllkWh,erd’raIR@andCEre@Elnmépdma*hfﬁlaﬂ‘k%flme(ﬂyuch as CF3), Cl-C2

@2 aﬁl lﬁ'?)ﬁryaﬁ%?a %e%e@:?p}owde%g}\ﬁf)unds X rRas lia, liib, lilc,
flid, mmeltulfal\nktytephl@g@nd Rsmlpgeqeﬁger}yy] é‘ngﬁ |%F3(%{3lt:% e éaltf]yl
qh%lL&tﬁgr%gpéMé the]inv%nflil{(nmld@&desmdmp@mde of Fyrmslab digt g, e,
f rom hal ogen
v B o, o L bt
asin SHeBaspect8 e tvwmht»on pmdeﬂ;qmpoan@s dIF@Buigs Nlﬁn%i Hic, i‘bﬂ
I th y § f
ool i S P Sp b RSB Ip POy s Sumpotdsny
subsateti wvithihalbgdrogydwdro,-QeCsalkeyy, OCEL- oSNl koxy,

hal oal kyl, or CN; R4 is H hal ogen; C1-C5 al kyl; C1-C6
al koxy; C1-C6 hal oal kyl ; hal oal koxy, CN,
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phenyl oxy, -SO2-(Cl-C6 alkyl), -NR OR,, Cl-C6

al kanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl, 25
wd poanydse2 t hi enyl, or phenyl; and R5 is H, Cl-g81/abd0yé/932579

-S02-NR, DR |, or hal ogen. In other aspects, the

i nvention provides conpounds of Fornmulas Illa, IlIDb,

I1lc, Il1d, IIIeorIIIf,vvheremRGandR?are
|ndependently Hor nethyl. In still

iyeestliotior asgoisclbs InvoRoD e i T
Nid, lile; olr]hlg whe?'é%nhﬁsdpheh*&@ O, d:l € aukwwem‘bm R3-Camtkaiyl,ar e

6 [j methyl. In still
0X320|yblpt'fe¥0|3dstblé€<t‘3é pyifid fPrﬁ‘U\él 'ie@ﬁ PPV des cor.r__pounds of

by §tﬂ9étaa$noﬂ1bn* és,peétl thémvlalhtloo provldle‘a dompdungs efrFormylas llla, llib,

Rﬁ ﬁ]{l are independently H, haI o, CF3,
lile, '“dquQF'(!)‘f "i‘ﬁ?l’?ﬁ?/ 419 Rt aspects, the iny e i
X &M lydmomenmactd&\e awemmnmnvws EPnREUNAS P O"“F'F‘% 2 lfipg,

liic, Illdakls g&ﬁﬁ \fnkerlén m}@“%&%h“ B R§ RELRadoRyeme (i N one

| k 3
S fpat tsilt anog'@rgﬁqeﬁt ngra@@?pn&(o@a%&;r}%?un%%&% I—?ﬁﬁh{ éllla mb
lic, maoﬁF%ru@fw@{emh% RIOR GQ74rd 22 e H RET), OB20065 o1me6ye | n

t
ooty CRpeh IS e LISy Apbids By SRS 1o, 1o
lite, md hilefor Jilf Wterah Rs, R4, Rs aphBngedky, - SO2- (C1- C6 al kyl ),

IRSAR é‘\é %e%th@'uk@ﬁﬁb\h provid$ @8@botinds ByFamalay lia, lib, lic,

i dyl ranyl, thienyl, or phenyl. In
Iiid, Illsbn i, wy@'eln&hdﬁﬁ%qfoaspect the invention provi des

”Ptlosllﬁp‘ gr?otl%fr aE&écmMealﬁvdrinbrﬁprohhésbqompﬁumdslod} Formulag, 113, l|bg
wherein R4 is I%G‘l{?l;& %tlllyet
lile, l”@\d'dﬁ%é'l‘f whgselp Re I qhlor. AL R Fovi des conpou f
FRraabthasasbedtathe Invertion ptdvides cq>rhn>q§lnde, of|Fermylag I|Ilp,flllb tHic, 1lid,
'#3%9 Rind dRadreH. are H.
lite Or\Nﬁ %fe"%i%?q&ano érF])R agﬁgsc? aﬁ?rﬁe | ni:{\?%hn Rg rlﬂr %# (ﬁFC g,
clarpothercsperdt, tl:@mmntngg p[qV|dgs cqrp;?%mds fi ogmu zﬁ & >
llie or &‘{l\ﬁhe&mﬁei‘sﬁw}o nQ@q-CBQIkyl,anGkaoay €, oFI§4Y; 0,

arovsn AT oo e e . S0RL B8 0-

(c-Cl éllg}ﬂ kRS, Cid) dkanbyljandor 111f, wherein R3 R5, RS,
are ti t ect, the invention
p%@l%@gg%gﬁg l@ Sfd[& R rE)géal ia, I1Ib,

: | L Se i,
| i edin yétlanetheraspbdtfthe m@?t@n ﬁrom!e? gonpiauBfiOr Fiopmyas gy |1y

Slob VB Brie@Bpdbt, Fvaor@)s Ce-OprplyliChsC allkoxy,
e, nfaDfte 3 Fr”f FFGHR '|E°’:Hb°éJ @, e o1lid, Tileor 111f,
CFs, @ﬁérellﬁif\lm is chloro, and R3, R5, R6, and R7 are H 1In

anpsdgler §§dé6f>£he m\}reandrmre\ndescmmpowsdfeléormgi@pdi@nulé 1§g. Iid,
Fornulasll CL% L] élld [Ile or INIf,
e o WBPrRIN gt ‘*‘53%55?" éargpyc&gg or R5 is chl A0,
Rén é’ﬁtﬁheRZspmc’e e, inventicmproYidas @Q}ﬁé@ﬂds of ﬁ%”"i“l?t?é'% ﬂ@n' l
r &, alkbkypCFlokEN; |11 d,
e Rl
alRayd oxamylawr@nolyb%yazotzkey"ddbf gbmﬁ& Of R eﬁg‘dr ogen,
ha& ARt ro gen,; &%ﬁl?yLsomRmﬂmrmenogen CF3, OCF3, ON,

gn;g Idﬁg;anogi%aﬁgac %(}V&P@C@'\e%g\)l@f Eﬁl%ﬁ?ﬂﬁ F(gnu% Illa b,

Iflc, 19& llli@érome\mherém Rs 1s Hdlogge (in aneaspert, agp@&t Hat Q@Hp &Ferﬂf F%%
des 9 Lihds of'Fb.lthlas mé lign, Nic, 11id,
I | |P ano t,efrlaép r&%ﬂ?ﬂ?en?g El%(nﬁyé %?ndo AT anp
llle e PatireiiRais h@irpgenChalogenaCk G alkib Cice alopp s for
R, is hydrogen, halogen, C+-C; alkyl, C+-C2 alkoxy, C+-C haloalkyl C4-C> haloalkoxy,
CN, -NRoR41, Co-C3 alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl, or thienyl;
15
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25 CF3, OCF3, or ON. In another aspect, the invention
provi des conmpounds of Fornmulas Ilia, IIlb, Illc, Illd,
wo bdogopysod | 1 f, wherein R4, R5 R6, and R7 are hychyogmneo032579

In anot her aspect, the invention provides conpounds of
Formulas Ilia, Illb, Illc, Hd, 1lle or Illf, wherein

R3 is hydrogen, halogen, Cl-C4 alkyl, Cl-C4 alkoxy,

CF3, or CN; 30 R4 is oxazolyl, pyrazolyl, thiazolyl,
F@Mghﬂj{d)genfﬂﬂﬁﬂw antthi enyl, or phenyl; and R5 is

ngqqd?%?éé[mger?oﬁenﬂyh rmgen%@%alBE@rPRll or halogen. In

pect, the inventi

la eHipyet aokshesspast, thel |g\5enpq>rp &rowpqzq cEg)mpo‘an%af E?rln]u C?qqﬁa] Ille or
e, id ik be SR, RckSohategen (in one aspect, F or C),

i(r%lr_y%éﬁteo%lﬁaﬁﬂegﬁv hagye%&m«{% cgﬁgw;a%ﬁ)ﬁo‘?r‘ﬁﬁﬁas naN@b, lic,
Iiid, ule'olr hﬁ? whatdh R, &l Rs| dreRsemdIRslahd thmrb@nﬁtogg\lqhghqyng? 65@%
form a lr?;na? g@%whlghlg PB%O@#V%ES’:@(%%H@ Hﬁ%éﬂly s@Eé’tﬂut%l{( vgﬁi'\t o&g:c?nl S
groups bk arelitdgbendentytridgan dt}(lﬂl;@esydyQ (glu(y Q%E@L?Y’i Cgs%gj kyl,

+Cs EnoPx@zol yl, pyrazolyl, thiazolyl, pyridyl,

o hﬁﬁ%@&a@é&&& ,Qg(:alnst?\r/\\o 20%7’8%%5%@3 of ForrEuIas llla, Illb
fic, llldaﬂfti, el ?ﬂ@réﬂﬂﬁﬂﬁﬂemﬂiwmyﬂmgm ogrbongtocyg‘@gﬁ‘n thqynargé il
aﬁacheéifforpgg Ig)r)ﬁ g;pwarlroﬁ/g%quyf Eﬁaﬁ;{“ﬁ?mﬂid Qll &bé’r}@llrﬁﬁﬁ’tg(?@éﬁh@ﬂw igh is
0 tlonélwlemﬁtlmteﬂwlmg TRB 3 gmup@@zsareanewe i ‘sfh%‘f ' éj'g koxy

halogep1 e .d. 'ﬁlgﬂgh&p\fvﬁ gﬁ{ &r@eoﬁkéh@Wd§o;ﬁbnﬂ@ lsumﬁtlaﬁedl\dnthmp to 3

I1l1e or 11 wherein R4 and R5, or
hak@eﬂﬁkmndsm$fﬁﬁﬂ the carbons to mhlch they are attached

AR BspR8NRE irfvbRtnWhivides icsmpgiride nbfdrpulgs Bet ite.He dldailten
tlonaII subs tut roups that are
or I, wﬁﬂéwé‘w@%ﬁr sresrlongidEReniiogn BF ey 0P8 5 s
ah%ﬁéﬁﬁspe@l’th%vbalﬁamainmdes compo@sw&fg@pﬁgﬂv Ty Sk s

| i bl hdid)@r meWgint i on provi des
or lIIf, gg E‘L@tc?lgd IRFX% indtRhduntly W&feh'
i mi e o e

€ ¢ar bons

of For{nﬁla"i‘!1 bvﬁé}efh b&?@)’A—ﬁﬁ@lS cqidaaqmakw aihivhds gpfionally lsybsiipradatt gl |

substltyftaWO@ﬁon gnrtr?g%?qean%% {: etall{éhﬂeé L@ d\b{/hylf(bP@e a:\?;@ h
haloalﬂfl%lkbhﬁhycﬂbﬂ/l |hmemh<ae ﬁNl yhemlom SOl C- Cieadigd, -NRioR,
oS o kAR, B iny R obpprelam e,
pupereﬂzﬁwh ahagk nhmkﬁ'ﬁsCA(%‘in ]r 3350275’%10 Rtn one aspect, the

N g&%h@ﬁﬁ%ﬁé@t 4RSinGSHEDR ?ﬂ@diﬁe@éonﬁﬁﬂlﬂd @SoimlalVal IVpigr Ve,

or, Il whe
i.e. cqnqugp@rﬁjgﬁmgya 'NW&PQ%HO B?rb?ﬂést' [I]% [Q?%rnr%&?gtg%eag% Féplaced
with dnmcs%nls @%zpbﬂJNRi@Srcmpnmlmd@ ﬁoﬂoms’prtﬂ?sl | | a, 1l | b

111c, II|d ||I8 LIN‘ @hereln R3 and R5 are
o @ﬁpggﬁd tly h 8 0. or retdgcloady1892an0t her
seggpect, %ﬁ% |nvent|on pro i \

gs conpounds of

I a
IV, i.e.|,\ conpounds of Fgsila 11, wherein A-ring
is C3- ¥ycl oal kyl, which id optionally subs t ed

at a substltutable positio

'th hal ogen, CI1FO
al kyl, C6 al kenyl, C2-C6

al kynyl, Cl-Ca al
hal oal kyt", haPoal koxy, hydroxyl,

hydr ox%al kY ' ’
pheny! gyaula §EO) 0- 2- Fons Nl Kyl ) | At
wherein,

16
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Cl1- C6 al kanoyl, Co-C3al kyl CO2R, pyridyl, thienyl,
furanyl, pyrrolyl, pyrrolidinyl, piperidinyl, 25
wer@enzsinyl, phenyl, phenyl Cl-C4 alkyl, or PCT/US2006/032579

-S2NRj OR11. I n yet another aspect, the invention

provi des conpounds of Formula IVa, IVb or IVc, i.e.
conpounds of Fornula IV wherein no carbons in the

[3.2.1] ring systemare replaced with an -0-, -

15 Brfig%s a h@Eroanik hetegropalpalkyhend, gcht ¢ avhichlis QRRP'??&V

st ruct iad&hHattly 802
subsituied st oS EERRPYTT A oY gt B ebetrsly B
Cs alkyl, F@ltaglﬂyaoalkm Re¥sraleayl| GuCe W@Y'e‘?ﬂce 61‘8“%@"2%?” 8% 2502
a'ky'am'ﬁgv[ | 5 7&0)05!16 hﬁrréxyngydr@(yakﬁmam 6Ly haloalkyl, C1-
er OC cl'oa

|

C. haloalkebgt iNRIEEIRat % Qef%stq(ﬁﬂ?aﬁ?@dgg be my@e R zup
-C(O)N%gﬁ} dx% ctnctﬁm@amﬂmnymnmj@p@hammoptqu;gﬂy @@stgptggwlt

1-5 groq;gskme 3h§|§ll( c%d e r%scig%h @1"@'6 alkyp2 C@% atl‘&iéﬂkclang1n06
haloalk){i: S‘V(a@ag%ﬁ?hydrhwd mwg&%ﬁqvaﬁ@)o 2 (q:paqlacglkybn goancr%
alkanoyl v ny, $RR & oxy, -NR C(OR', -NR SO2R",

e e L7 R

indepe f‘nﬂﬂ?@ldh%{og%\ﬂb@t@&téllty@@z-\mstafkenﬂ - -Qyrraioplsyli (ﬁd@p@ﬁ@@m ly
hydroxmhxq?%,y%lkyhrgfg]a%\@ Helbsaiory. ¢ ?);% éCr%@D*C GlokR,
CONRRREIODIOIR oS( ONR GO G e,

=N- NR[azlg(l)(rg— ?S'RW’ Bd éo‘ambnallp n@aléhjacé}fﬂ Gamwhamm tlamldfldE@eftelaé

systeniis aqp u 1,
carbon®), m&y, caprbing tg fq;rm Fgg:yg:lﬁ%{kyl gpgathai rﬁ@é%té BaBIH %)? tsbgs%{ate\@ V\tnéﬂ
halogeéh:gé% Ik ]ﬁagélk |kyl C2-C6 al kenyl, Ci- C6 haI oal kyl ,

a

Hawetaﬁr%&g,a%e@(@&i%’% %‘%‘%%gé%?‘idﬁﬁ% of C%én@\ﬂi KR IVE,
ie. comWNE’d@ﬁ-ﬂolmula QO riyRI@RIdwing SRCre) OR', - NR S(O) 2R

%% “NRCQ(OR', ON, =N-NR12, or =N-O R13 and
Cx-Co GYRAEKIORAR | Y, tb@c?@chbﬁlQ,ﬂft'SO@r bonsC¢RtYPAM Ta?mg t he
bri dege 15 carbons) ma nbine to form

cycl oal ing that may opiR
with hal qgen, C1-C6 al kyl
anot her [aspgct, the inventi
For nul a t\d, Ve or IVE, il
havi ng t hess O|o|'OWI ng struct UPes: oC3- C8 Cycl oal Kk

cloal kyl -S02  C3- CB ourki@flekyl -S OZ B IWbinida IVf
S(O)o'% My %ﬂ% or O or 20 Fornmula I'vd Fornmula | Ve
Fomenging | Vf

the B-ring is a heteroary! or heterocycloalkyl ring, each of which is optionally

ally be substi
hal oal kyl. I'n yety

substituted at a substitutable position with a group that is independently is independently C4-
Cs alkyl, C5-Cs cycloalkyl, C2-Cs alkenyl, C,-Cg alkynyl, C1-Ce alkoxy, amino, C4-Ce
alkylamino, C4-Ce dialkylamino, -S(0).2R’, hydroxy, hydroxyalky!, halo, C4+-C haloalkyl, C-
C, haloalkoxy, -NR'C(O)R”, -NR'SO:R”, -C(O)R’, -C(O)OR’, -C(0)alkylOC(O)R’;
-C(O)NR1oR41, 0x0, CN, or Co-Cqalkylphenyl, where the phenyl is optionally substituted with
1-5 groups independently selected from halogen, C+-Cs alkyl, -CO=R’, C4-C¢ alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(0)p2~(C+4-Cs alkyl), -NR4oR11, C1-Cs
alkanoyl, pyridyl, phenyl, and -SO2NRyoR14;

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C4-Cs alkyl, C,-Cg alkenyl, C1-Ce haloalkyl, Co-Cs alkynyl,

17



10

15

20

25

30

35

wherein, the B-ring is a heteroaryl or
het erocycl oal kyl ring, each of which is optionally
waeshiisot ed at a substitutable position wth BCgUs0p6/032579

that is independently is independently C - C6 al kyl,

C3-C6 cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6

al koxy, am no, Cl-C6 25 al kyl am no, Cl-G6

di al kyl am no, -S(O D 2R, hydroxy, hydroxyal k I hal o,
o B T oIS ma:kgﬁ a
-CONRuRys ofit, %30(‘89%( ONQ%(@ER M where fhe
=N-NRR /0@ BjO-Rs anp ilditicnally WE\W@&W%‘PE‘"C‘& iad 1hp Sl0e

fno@xat hal o ally(bbsmﬁst&llltkwwlth
carbons)w%grﬂg@%{déé ﬁSbgﬁlaﬂ&I rl’?g| oall kgl gtcﬂll?al oall koxy
haiogem@ﬁiﬁ@ﬁﬂﬂ'lor@lpa“ﬁ‘@?n phenyl oxy, -S(Oo_r(01-Cs al kyl)

F})s a , BRimadit negdolyl, [ﬂyenyt;IWranyp RSy, pl;ae(qlgmyl
plperazglwﬂgxr{qhg}médnw[agtﬁld&lyl %dc}@ %'onﬁ %(é I@md(é C§H?t bpgﬁt& alkyl
opﬂonallﬁﬁﬁ:ﬁﬁmde with phenyb hychgxyb géhalog@!] F“ﬁ E) al@@roups are

optnona@b%}%s%tﬁtfg géh géor?% g& I are @ae@\déﬂ\ﬂy}ha}pben hdros C1-Cs
alkyl, CGTx @Bowh Rofy' AR 0323;795)%%3% W@%ﬁ%ﬁa ), kX

amino, ﬂ\l‘-@@ ﬁﬁ) [0 (S a‘mml) or@C:0) NR1oR11,

:lecpqpaQspegf,s mﬂr@%g)pg)ﬁ/ ides 803@;%0 %%f ForrNﬁ% %@J\" confpdlnds

acent
accordfd ﬂ@@ﬁ&}n@ﬁ;@t:onm‘nﬂzisu\da . 1\ee IMsk (V@ é\ﬁé\é‘afe"bta? g ¥® may

yrazo&g lrglﬂ%zg%y ?)leragnﬂlé‘zoﬁﬁgbﬁ Sy pfréiﬂ)ﬂduhﬂ&hdﬁﬁyldmm ionally

triazoldpatimoiinkly Imidazaeyrirgiginy! Spy;qzolaq%@HWm }bnﬁlygﬂ XJnd@r each 8f Whlf:h
is optlo‘?fé b¥ﬁtute& bi £800stitutable ab3tion vaithrer grbur thatis pgmemiwly Crt,

alkyt, (.E.J o aéél&é&g)(%y k[ar?&%%kymh A ?Ezaggkﬁ' rlo cl-8gskydmino,

éﬁ ogt bonal 'y
C+Ce §|HiR§1&mhuteome fhyptoeyhiydrokypdkyloRgP, C1dtkh@ ty tw?ea e
C r i 08 itute
haloall@@x«yh ?xﬁf’{f@t))%y g'&%%p L{ﬂté)Fgr g cl))(r?dne o en%'1 mﬁ)ﬂt | 99&M- 4 with
-C(O)hBER @oxb, Citlor C4- ka)énh@w' whete e PE?'R/ RyPu %f it

1-5 gr e'é%ﬁ chiSiechs flomAalogen c(;ébewybacmyo( @uaﬂlipx?,s
haloalkm%alkym, hy@&yﬂ&é\l N:a( S%lﬁgy %@pleézé?% ,2_(%\11%&35‘ Iﬁ@ ﬁlh ORY 1) C

entlon

alkand¥f, wﬂ.cge%nmawmwomr nula IVg, i.e., conpounds
accor

avf¥-~ d,
| JeyabANqURT %eeclt P Yhe |ﬂ§%1%r§r8{;|5‘é§ (Qﬂ%pbﬁﬁis o|f V@rmul M1, 1.8/

compburidd azcmlrcymg toraynv pm of FormylagiYg| lyp Iij%j aye d‘%’ 9;' iVg, wherein the

0 clb zolidinyl, 15 triazol opyri m dinyl,
CaCs '%@'% ri m |ﬂ6ﬂ)§w

razol rim di V4 ; o Or
pym yalyanhot @r@@ﬁequtx%qy ion p@wgg%/ ?omPgHT&VASf Eg}rrilﬁjé) h/tie ae tah
compﬁ tabddibiadloany @aé bi Rormuias vaalVigr Wu;chi,H};{e IVE or Vg, wherem e

ependent | 1- al kyl, C3-C8 cycl oal kyl, C2-C6
Cs CadIYR'@?{W grogp 1 %‘quﬁ’@hy Cl- C6 al koxy, am no

aI Ikyétaaﬁbiher asp&x; 108 lrderaionyroaﬁpﬁ@pmpogp@ . ngqlula &1%1 8Xy h
al foxl ivd Qe 02T, baIV(gaWk&myt e
compo é’ Eéhé’ o ﬂjyfgg%gf I%'rmg%? ngF!ﬁb' g O?'e
Cs-Ce €YCIOHIRY! '95‘1“@@(@}’\‘?99” 0-C(O NRlORll oxo, CN, or

OO G ePEBR ine Wt phidel eatyhounds dp%lorrouial\( g.ie,
compoHBiA Wﬁgrdg‘é,tpwarglone@f g?rﬂvf’“wacﬁi@hﬁp RAteYe! Mr R IRf lufétein the

koxy,
Co-Cl %}C@aikiﬂ)gkouph@h@aihkxwy hydroxyl, ON, NC2, phenyl oxy,
(Cl-C6 al kyl), NRlORll, Cl-C6 al kanoyl,
pyr i dyI phenyl , and - SO2NR1oR11l. In yet another

aspect, the i nvent i on provi des conpounds of Fornmul a
V-1, i.e, 18
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25 conpounds according to any one of Formulas Na, | Vb,
Ive, Ivd, IVe, IVf, or 1Vg, wherein the C3-C8

w@ymbhozdsky| group is cyclopropyl. In yet anot herT/us2006/032579
aspect, the invention provides conpounds of Fornul a
V-2, i.e, conpounds according to any one of Formul as

IvVa, Vb, IVc, Ivd, Ve, IVf, or Vg, wherein the
C3-C8 cycl oal kyI group is cycl obutyl. 30 In %/{
R4t BRstherSBpet, thd ineeritiow erovidemcquouidses FedilY RIS of

compo:E{ﬂs %(::og@rllq\\/]‘g any %ee of !:\99!9 ﬂF%ﬁEdﬁlbal% Qi ' IV%rI‘W? {J/ISIW \A\ﬂgf’%l?ﬁhe

Ca-Cs dyﬂealkmoﬁl&sccy@bmylkyl group is cycl opentyl. In yet
gﬁ‘ yét%ﬁ&h?rsa%&ét thd Qertiod 9r&nd@§1c¢mﬁpwn@bas Fommpo yréls.eof

compoprisAGEUAINGED. any\gae ofl R%mn‘(%wgp ZR/% '\/? UEOg, l{/f’ F‘ﬁ/)é\,/ﬁﬁ‘(%gﬁﬁhe

03_08%B|%a|}<% i Og@%_ai_?méoal kyl group is cycl ohexyl h18 WO
07 n P US21 I

18 et SR R BT TG G BOe EURIP Pt Bbmpounds
of Forrhn)l’a B, where&n the daauis Hetemwet/bihal mgyrldw' AT ié’y%‘?azrﬂéﬂ'r %P%%y'

thlenylég p}(ﬁ?ro‘y‘ g?rﬁ +I)V Gy lﬂn\cfgzolyﬁl Vach @I’LWHIC‘KQS ombﬁaillsrlsnbstﬂtl&ed at
one orm@@qbstntyﬁglemﬁg@qn%,rvgﬁp I}oagr? Cg% @@ﬂp%{]%%alﬁe FL‘E)%” 8@(2}%{
C1-Ce élb(o@; hdloaﬁ< , ﬁal@@m@uwdmxﬁcmrmkymmm ahgnylog, -6f0)o-2-(C1-Ce
alkyl), tljl%oR1@§ éba&geqyz qok%ﬁmgl;% é%d Fnyl qarah)?(q:)yrﬁﬁﬁ}ﬁr ein

I'n anot he r
pyrrollalﬁﬂ afperidinyiepiperazimtl,i phanylrabenyd QS‘C@ é'ﬁ’ﬂ SUTREENBfREor nul a v,

hl &anbthgloégﬂg#ntﬂé vaﬁtloﬁ(chmHe@ c&&pou‘ﬁﬂ@é’f@oﬂmﬁlé&\éﬁ \fbi dnlg’cl i®.
gxrl m dyl, pyridaziny
compq;yrd%quﬁwwla Vt*ﬁV'é@\Vie fo'fot‘,@’i’rkngP '§$rrolyl, pyrazolyl, or
i m dazol yl, each of +§opptionally substit ut ed at
10Haaearyaf—snspr e substl-lyggguét;a?bl % 03| tions WeEKHPHa
Cl- C6 al ky\— C2- C6 al kenyl -C6 al kynyl, C1

al koxy, hahoal kyl, hal oal kox hydr oxyl, hydr o)
CN, phenyfoxy, -S(0Oo-2-(Cl-C4. alkyl), -NRLOR

Cl- C6 al |, Co-C3al kyl CQFR), pyridyl, thie
furanyl, rrol yl, pyrrolidinyl, pperidinyl,

pi perazinyl, phenyl, phenyl Cil- C4 al kyl or

- SO2NRB@RLUE.VA n anot her 2 Vbt he i nvent i EATHIBYS des

c %st of Formulas Va, Vb or Vc, i.e. 15 conpounds
of orrruIthaV|n the f ovvlngs C
ey b i o e S P ol
substfited4t a"_s‘i’lbémﬁtéblé/goéﬁﬁmmiﬂha ovibupRibart i ihdepeadeniti €8 AlkY!t GeeCs
A |C°‘€";| Ehk lafirddc,-€ach
b U, 055 AERETARIECaR, iariasc
dialkysankisd, -$(@)aBl, BYFO hyd;wyajkylmaép @n-ggbap I@ﬂ Q £, haloalkoxy,
-NR’é(ﬁj@pW’yc@)@oﬁ)@* C al@bo@qr@l 0IINR RG2EXEECN, or
e s iy SRt Vi 247B8ps s Raent
o-Calkklthmﬂ wherethe @gnyl is optlona ly substituted with 1-5 groups ifidepenaently
selected from halogen, C4-Cs alkyl, -CO2R’, C4-Ce alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO,, phenyloxy, -S(O)o.2- (C1—C6 alkyl), -NRyoR11, C1-Cg alkanoyl, pyridyl, phenyl, and
-SOgNR1oR11, and
the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C4-Cs alkyl, C2>-Cs alkenyl, C4-Cg haloalkyl, C,-Cg alkynyl,
hydroxy, hydroxyalkyl, C1-Ce alkoxy, haloalkoxy, ~C(O)ORys, -(C4-C4 alkyl)-C(O)ORys,
-CONR/(R41, -OC(O)NR1oR44, -NR'C(O)OR”, -NR'S(O)R", -0OS(0O),R’, -NR'C(O)R", CN,
=N-NR,, or =N-O-R,3 and additionally, two adjacent carbons (not including the bridegehead
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di al kyl am no, -S(O o_2R , hydroxy, hydroxyal kyl, hal o,
Cl- C2 hal oal kyl, Cl-C2 haI oal koxy, -NR C(OR",

wo N878ERR , - C( O) R, -CCOOR, -C(O al kyl OC( O ®:1/US2006/032579
-C(O) NR1OR11, oxo, CN, or Co- Clal kyl phenyl, where the
phenyl is optionally substituted with 1-5 groups
i ndependently 25 sel ected from hal ogen, C, - CG al kyI ,

-C2R , Cl-C6 al koxy, hal oal kyl, hal oal kox¥{ ‘ oxyl ,
carbons%y MRbinestb eoiiyl acoyylpalkyb(iy thapmgyoantiopally PR §HStitut 1,

al k pyridyl, phenyl, and - SOZNRlORll and
halogeny %bgﬁkyﬁorq]a%\élkwg systemis optiona

ub th
lh,yeRanoBier aapedt, e dypriionpsavides éomegiéfr% gﬂ@% :gg\?(%gr W
Bk dity bne &2ndGariadnis émtpe [3. 2011108 sideméd ky| |
e Com@l 8%8{\: "ga{%a ydro hydr oxyal kyl , Cl1-C6
replace<:L11mt|b@<ry—0haﬂ3 mé&ﬁ“ OR13, -(C1-C4
@Iﬂkuﬁle)fou@&@ RIckures: CONR10R11 - 0C( O) NR1OR11,
“NR (9 “NR S(O) 2R, -0S(O)2R', -NR C(OR', CN,
HetRIORIRT 02or =N- 0- Ridereamg—804| ti onal | yHeterganiaaPacent

car bong @' including th degehead 19

2007/ 0 o PCT/ US2006/ 11 carbons) may i ne
to form g _pycloal kyl ring at may optionall
substitfuitef with hal ogen, {CINC6 al kyl or hal dalRyl. In
yet anoter aspect, the inyeption provides coRp nds
of FornuRa Vayr Ve or Vf, iCe. conpéunds of Formitéa V

wherein o f the carb he [3.2.1] romguisystem
is 5 ?‘EB‘F%F{/@D d with an -gfﬁmylg\\?{%c})o 2-, or -NRI15-

with the foll ow ng structures Het er oar yl - SO02

EE%?HQSE 4 he%%r‘{/ﬂ%ﬁ‘ Réterc dlcaﬁ@?nngl\/@écwwf Which BbStianall) or

ornu

N Ve Fo
substitutaeati subpijutplle ao%té)pgl %allrpupgtpatﬁ nHép%nXef tlx)\‘.‘,h%% %lk?l c46,

T'eroly Lng,
cycloalﬁﬁc@z @Jalk@ﬁ |cd32-@esanqmu ona} bljoxysarmise, |Q1tﬁs@&<ylat“'%i’, 1-Ce

ubst | { t élhﬁtw@z haloalkoxy,
dialkylapiAg gggﬁ%%t drgxy, rgﬁg%l ﬁa@%&%@b
-;Ré@)kegw so&lh%@om k@;@)ﬁ){Rﬁ(%lkﬁ@ﬁ@a?@ 2RI wa@;;E%jE; or
Co-C § te the-pridy! i€lbld é(ly&b'[fbélﬂlted\ﬁ 5 gRRBbs in y
selectaeﬂd?ﬁﬁ?x)\ygb)vgﬂ% el()«;@f‘laﬁﬁg% éﬁ g? ﬁgal kl@ I@h%alp@yf)@dmy

sy | 1°C a@(/lQ)-NRJeBRlGTCmmnom\pyn@yl phenyl, and

CN, N%C(f@@l k¥| IO%E‘GW@f \?\:here the phenyl is optionally

-SON&uifst i tuted with 1-5 groups independently sel ected
f’th@ Dbal ngenste@is mloadxlkysubstltl.w/péh McA-308" hoTRHRS ! atare

o k ' h C-CNalodR, C hetighyixy
e G e
hydro*yy hyctdtyxyalkpr@r@d alkogy}d\a oaggm " ek ? % 8
-oorﬁ{%t e'Bd(gwtfme?nﬁgp(o%mmm WOBIO)E, -BRCIOIRSr ?é@
at are i nde
=N- N%{z}ﬁH—N Q:EJ(%‘ épwngp t\&gcg%ceﬁp artyqngﬁh Iﬂ%@hl%% bngég ad
carboB é?%)émbiﬂk!@d mwalckq?a&kﬁngcl(aa(;)mdqgﬁpona%ﬁ ;
Oz[}é}[ y R1 Rll
haloge -&5 lo%lf%eﬁk%q\l;é @( O OR', -NR S(0)2R 02) ggd I
m% SHOpIRNY!, OYidyl, pYGTNgR, XG0 h&rm'eﬂvhfga%@vrro ipetidinyl,
pnperﬁny\ ggr?ﬂ&hgy.mda\éaldﬁm RIBHL -SBRHTO)RNC(O)OR], wdCrns kY
optionally substituted with phenyl, hydroxyl, or halogen, where the above cyclic groups are
optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C1-C4
alkyl, C4-C4 alkoxy, C4+-C4 haloalkyl (such as CF3), C4-C4 haloalkoxy (such as OCF3), CN,
amino, NH(C4-Cs alkyl), N(C+-Cs alkyl) (C1-Ce alky!), or NOa.
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carbons) may conbine to forma cycloal kyl ring that
may optionally be substituted with 25 hal ogen, Cl-C6
wa@bdoyh2102 hal oal kyl ; and R15 is H, phenyl, pyrpcyts2006/032579

pyri mdinyl, oxazolyl, thienyl, furanyl, pyrrolyl,

pi peridinyl, piperazinyl, pyrrolidinyl,

i mdazolidinyl, indolyl, -SO2R, -CCOR . -C(OOR, or

Cl-C6 al kyl optionally substituted with phenyl, g

ysdhrasbects theimtentimmyrovidrsreemppiends 19 TRIMAN 9 £8-gfWRRGENAS

are  opti | Y tROvEbi v whebdin fhe G-@rgis pyrazyl,
accorey § apf Bag S QifpS VL Ut RE b

| hyd | Cl: CA 30 . ,
imidazoL, p@olgl Kiazop). Sordliginvh g;?rggﬂhw : l%gﬁéﬂldgg, ﬁﬁg‘?ﬁ;&gﬁrl
imidazog?tin%? %P%X%%%iﬁiﬁyli@ﬁﬁibly{,Gl\byriﬁaneamb,of cicis-ogionally
s s S i 3 8.0
eycloallyll (51T, iafkenyar xGciynyd B Aty amit L alkXgminp, @Ce

ialkylaging, & a ' . IR, Vialoalibxy, Vc,
d'alkylngggglﬁ‘?\yﬁ%&ﬁ)g’; @%ﬁ&@a@ﬁéﬁ?{‘% @}; hé’_t&i/llsw Cﬂ;? | a 0yCN .
NRC(OJH HARBIR, -50)R6HOJORs i—%{?&ﬂl!&y&?C(. VL %39‘1, oxm; .
co-c1a&%{>rgeg%l~ﬁ%r8ﬁ£e pile 16@6&624!#38 e%ﬂsxitru_terd!vamdklmwupsm papdently
selectelg rfropy"rqlq?ép I C@%ﬁlcql{é;lb %—C%FIE’ C@-{%ﬁ%o&,{ﬂgﬂoé%ly h%@%iﬁdﬁ@?ﬂiﬁ&%}é q
CN. NG plen§eRs LS (O,4B}-E; plg), NRIER wiGHCoalkgnalpyididrhpayl, and -

i ndependently Cl1-C6 al kyl, C3-C8 cycloal kyl, Cz-C6
SO:NRy¢keenyl, C2-C6 al kynyl, C1-06 al koxy

, i nNo, - C6
ah kil amitheoaspEtt, e inventipniopevides ﬁgrprL@(i@yﬁ%rﬂul’a \ﬁ, &i’Fb_xy ’
componﬁigr%?@bb% any bk @f Férimufed 11had, aml, Yy, Vid, &, \E2orival whdrkio e,

-NR SO2R’, - - .
heteroargy anpit lﬁyyr@ggk, @"'Rh ’is o_p@grdlwqﬁ%gf%d agérg (%?’re glgbstltutable
positioﬁé’ﬁv@n ér'olﬁblsl BHEMY Indepiinasrely hhleggrh €mk alky, @ptd e Of) g,Fs, OCFs,

hyd ro>1§/|lqJ %Is%t héﬁuntggg% %%?(C%:—g? glﬁrl(lg ll-*fi)i% P%&Q%@s%ﬂcéﬁ%yﬁ&n,%bmm d

, G al koxy,
_SO,NRaRealvkyte cabiaR o aht Bxys indgrendsijly H or @eCersy!: Irﬁ%ﬁyl oxy,

) O byridylis sutsti ' fReda Ki&oal kanoyl ,
AT ettt
b st Bnothar@span iR TR SO RSB BRI EOBIEL 2Lt o
compc}q’nés e/&co?ti\i/nwbg @3@de SF\o/ﬁmﬂadld MagVih, &/cavid; Vien'ef, of \g{;@mggrgge
) a, . .. VC, a, . Ve,. [, i . |
heterqget @8R ISR IgidyL Nich |spo>plt,|?n§§w s&%tly%ﬁ a?"és‘l'%g &r;tnfbg% Ay Is‘ut ble
positicidthigratipe thatihre e pendentyr ialogab.G +Ga kb ICe'Cp 8EPXY; éﬁg OCFs,

W t ou t Qat are Jwnde |, BiRb i ey, or
i T it
-SO:NFgRiy, vdreys eacs@oﬁ"@ﬁ@ééﬂdﬁ%“lﬂ?“t'—yﬂtﬁ (%, oty | a!ekalﬁ)oyf',
pyrim@i/lri'é %sfitg%@%hglo?fn,fua@%@r& wher eI each Ri o and

ertbSPANFHRE %pﬁﬁ}rtga ention p[RYde ?O?%rﬁ%&éw\;\? ?fh%fw@%gé?’ﬁ o [
compBURETkcEoraing 6y any 0B8 of Forsuies Il, \enybhés: VelsYre o, or Ve gvherein he

heterie%%%g{}xiﬁgg p\ﬁ{gg%hﬂ %ic‘ﬁqy@ﬁfdﬂgg sObstift@dBtlofe ¥ Moreisubstitutable

ording to any one of Fo Il
positivies witfogrolyes, thaffare iodepqggier\ﬂy] legeR ¢ s al%%ﬂ%y,é%‘a,u%&s,

P B L B o ouos e
-SONRdBpewersp 85 T PR8N 5 igf%-p%deé’ﬂ%% r ﬁ%—gj%“’aﬁfoxy, S%%B,
pyridg}l@f;s Igij?é&ﬂjéﬁd(\)ggh halflﬂlljen,rfhlemmnpbe_)chlorcsm- ( ClILce al \%l ),
- ORLll, - a : fa \&®, i.e,
osibaier o P M B et B
comp?fug&élac@Grdaigkqhny dne of Germulesple¥a.vb, M?LV%V%?/W’ /G W erebme
subst it ut | i BPhone ok momke substitgtbi
hetef&ﬁ%!f%\”’ Ez’g’é‘\g@‘f"hﬁ’ﬂﬁ liQ%\S/tliebr?ta Iiiﬁjbﬁ?rﬁ%vi d sr: ogqulzkgso‘@f CE
positfens with grdupsg’ghaiarézndera%ﬁﬁf&lyr‘i\a@g%ib&m%iaﬁ‘é’@6 2Ry Ohe pP CFe
Formulas I, Va, Vb, Vc, Vg, Ve, Vf, or Vg, wherein
t he
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heteroaryl group is pyridazinyl, which is optionally

substituted at one or nore substitutable 30 positions
wovdohogesorips t hat are i ndependently hal ogen

al kyl, Cl1-C6 al koxy, CF3, OCF3, hydroxyl, CN,

phenyl oxy, -SO2-(Cl-C6 al kyl), -NR1OR11l, Cl1-C6

al kanoyl, pyridyl, phenyl, or -SO2NR1OR11, mhere each

Roand R11 is |ndependently H or Cl-C6 alk In some

A hydroxylaéll@e&kﬁy|o>@yr8cciazy -Gy hlkyls-NR1F™ 1, iGr1Rs @tkanpy YRG! é’b%‘ﬁ’ f or

exanpl e ch SOy, It bgnd aspectsi on
-SO:NRygRy ?sea(‘:’b%%andd:g” Adﬁgerﬁi@ﬁ’ﬂyh@&@a B%g,y 35 conpounds
pyrazmyaleeohssnﬁutﬁgji with hetpgenier espmpBeE®as 11, Vva, Vb, Ve, Vd,

In %tlll Mothefésp\égt tHofR/eRiidh drédes heﬂhﬁdiumﬂs pf chmulap/ -p.d.e,
IS O nal | e
compoun@ra&cgrdtﬁlgttq @rmcgﬁoéFo B@iq ;l)l \Z?T vb, :7%‘% b Upesh vt wﬁéafgm%e

'h "gr oups t ha
heteroa%@tﬂ?@@ﬁéﬁ |, Whiea lisogionallCubGBtuted ey bne @Iﬂ% sehstiiaple cr3,

positiongyith %ﬁ?@?ﬁ/‘i g0 lcl)’n?j/ OZ%?@% hgggérf%z%@&93@15@93&&6!@@(@(3%

hydroxyﬂUmﬁmﬂyloxw3®d§ﬂ1-Ce@HfélhyNRmBﬁ %{ﬂﬁﬁfﬂ Vd%&}egv e4ch
SO?_NRé R ﬁ&e@a&h k5, chIRERAARBRIS Hok CEL, Bylahlegine cxampaye

razi n for
compomdathplt@efb'hlséF'ESt' Ll"?fj ‘%‘F‘W WqPogﬁ?ré?rrFé(?mV\fg CRIOPD a&?ﬁ&-ﬁq nventi on
S 'aﬁﬁﬁercé@ﬁm Hh@ﬁveﬂﬁo&prbmiﬂésacddxp@pnds o FosnuWotfds

compofy@g gsr;ﬁ%lrdrll to\gai?l 0 %rrgul?{l? R8syl Vi, Vv, ¥Pvg, \%ere‘i{dme

€ het'eroaryl b
heterodnflg@ay lis furanylchhicksis @p’uqngwaﬁupyltlggcbgttqnp 9F g%:re‘ﬁ 8’5% a%

posnlor]sr}rﬂtgﬁéougé tttia]tt ﬁ\hqe%encféﬂﬁj il GI\{L@.JEII@I Q4T3 atkba,t, Cas,©CFs,

| k 3,
hydroxyDAR8, phehyjeiy oo 'ﬁ‘l’? ﬁ\&ﬁ aC1¥.J, s %ﬁ@ 8Eé(qy oF
SOZNR%% Qﬁkre ea@#FQ@arﬁi Fkﬁiﬁl mxdbpenpgmiycﬂ-ydw Cqﬂmqﬂgyl In sgme aspecfs

VYh R Quand RL,is i ndependent I y H
furanyldﬁs@gtlt@gd y’tnw gqnnfoggﬁnp {)‘

exenplary 10 corrpounds ds
tiR aGdier alsﬁecs ubshvenhbledrovmewm‘m%rgi&pf Ferpulasy aWpi cé)mpoun

of Forml.ﬂ?,@ﬁ/iﬂ]eé%n LN g ib Hetéltobyclloaﬁ(gll%ﬁﬁg VADIREM,, piferidinyl,

POV des conpound
plperazhwlmmjptwnﬂ,dblgmgmhghrwborathpmefpgolgllyl %gu%|dgswp?ré e%:h of\%e
above yﬁgs i/ gptlo}{ﬁliy sWostltL‘ﬁéd MQ& subktRytetia poditon witthelooenr, -Gy pa[kmlpcz

Cs alkemyt @2-§§| g¥yqy{ G gmag(oxyp 8%)?"'(% ﬁllaloglk?)ﬁ}) Ig)tdr&gF ﬁ?dr@%yamﬂecnf

ar e

phenyl&fﬁ@@(@}gﬂm oy alky), SRR 1, Ch-GaBIkan ey Co-GaalkdG OaiR kRyKgY! tpipay,

| | |, pIRGRT €. Qs 406,k Kyl )
furanyl, Rﬁwpyrroﬁn"g@% %lg\lop)ﬂ%paﬂzwr leﬁé%/hfy pﬁnf “or
SONRRNRIOR, 1, where each R o and Rl1lis |ndependent|y H

Of, &b hgfsa eEty he nﬂ/eﬁtﬂiﬁ%r@ﬁj@eeblﬁpodndﬁ afffydrmulas ¥lzb¥tbior Yice te-
Wt Ok for exarp|

compaunds Pfrﬁﬁé'ﬁt"ﬁé/ﬂlwﬂ?@\?m 88?1‘8211%0[3% 18* Il?qior mi gljé\r/‘%ﬁ&?gwm an
-0 QUBANR,LGroEpr nul a |1, wherein the A-ring is

hetero oal k is pyrrolidinyl, plperidinyl, 20

plhﬁ\é'ﬂ% gﬁ‘i"f’w'nﬂ%blb%@?é nyl,  thi omor phol i nyl
Hete;owcgg%pggy nyl - SeGratjamlkpiegonher e eadt¥ VIR
opti onal |y substit d at a substitutabl/g

p05| t| on h hal ogen, C1- | kyl, C2- C6 al ken
C2-C6 al |, Cl1-C6 al kox | oal kyl, hal oal kox}
hydr oxyl dr oxyal kyl, CN, enyl oxy,

-S(0) o- a1, -C_al kyl ), -NRI&RYL, " ClsC6 al kanoyl ,
CO- C3al ky COZR pyrl dyl, thienyl, furanyk HP rroI yl,
pyrrol i difophulaeper i di nyl , porpetead nyl 8 ))'f{ Voheny!

IkyI or 25 -S02NRLoRL1. In anot her aspect, the
| I’W)Elrﬁl on provides conpounds of Formulas Via, VIb or
Vic, i.e. conpounds of Formula VI wherein no carbons
in the [3.2.1] ring systempare replaced with an

Ae12652006/032579
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-0-, - S(Oo0-2-, or -NR15- group, having the follow ng

structures: Heterocycloal kyl-1 2 Heterocycl oal kyl - S02
wdedoenowsyrl oal kyl- \ 2 B NN N 30 B or B or POr/o%d086/032579

Va Fornmula Vb Fornula Vc wherein, 22 WD 2007/ 022502

PCT/ US2006/ 032579 the B-ring is a heteroaryl or

het erocycl oal kyl ring, each of which is optionally
substituted at a substitutable position with a group
Eria;aat-rmgas b RgeRRAd eNtdisro&tioaBylaihiysach aaviieh is eptianaliy ky !

subs’ut@ gtg sa{as&@t%z}ﬁ ?103 |ogiwt%8 BYOE}I?S tl?aﬁ Qﬁrao%@et%e'ﬁ@?é&acgﬂfkﬂ Q?:3-Ca

cycloamw @6 ke, dF- 6062ty RYH G- GrcelikoXy. @mur@z Chrizp By é@f ‘r2 %2

dlalkyla aééé? % F%)@( ﬁ( 1, haw%ﬁ@l%'loalkyﬁi(@ﬁ?haloalkoxy,
0z al k

0,
NRC(OR GNERSGRD tqg ST steitel v AL
CO-C1a$ klt Whed tHed ;Ihbnyl 1§i>pg6rmuta sulbistiitiep evitd d ¢t g;ryupss@ql@@nq@@tly

selecteﬁﬂp@ana%grgpq,‘gsggﬁyk 098' Fléy& %Jﬁy hag%%yl%l@alnlﬁgwrydroxyl

CN, NO,SfHenPloRy; (SDD)OQ@CaCWKy)I) -NR\IF&O R1-Cs atkaess pawlcla/éﬁa?f{vl an
80 Nfgﬁbd lvl;, phenyl, and l-lsozNRJbORn and 10 the [3.2. 1]
20 stemis optiona subst it
, 4h@r3d_j%$lng Menaﬁgpth)rﬁ\&}éﬁé)ﬁ@gtﬁ N}h g;g% ?]er%ralépns t%%)‘:f?’e
mdepeﬁ&éﬁ@ oxoCRaIS&rabKepulkyl Sl Ghkehdl] ©aCKheiqallgR CeSs alkkyhy | |

roxy, hydr oxmal kyl, xy(C 'Eaf %Rﬁé & bR13,
hyd @))Om Y, 1
é&ﬁ?g‘& ch!g&mekm, mggzmi%@@%& -W@’ERCN
NNR ‘1‘% andFuip ety 73 Zuja it cehbas i arelmg dhd bridogdriosd

t | ud d 15
L Gl Q?min%?@%eé@%aal@%ﬂsub%ﬁ% b
halogel}@% ?pglhﬁpg,é\{aldé"@p substituted with hal ogen, Cl-C6

hal oal
| nvent'i‘ it %P@gf ‘?f%gc c'bﬁﬁ%ﬁ'ﬁ'&gg%yag% mfﬁ) %QIT (f ﬂ?)ﬂnulaVId Vie
\Bri\if, i.e. GompaMpS uT Ftsmola IFoherainany/bf ik 6P 1B ifie [gf'z 1 mg
Cargg]n'g reppag%cbinﬂgg 201]-8 MSMSNEE%U@ repl aced with

- {
abyamother adpect the ementm H&V&?ﬁ &%P%{%H%Bff r?d‘?“'@? eggypﬁﬂ ryf.ie.

Q5 WMol ing theSollowirgseoeta@s: of Fornmul a V havi ng
Comp%dngs ?fgéloﬁgvméng elst!r;uctures Heterocycl oal kyl - SOZ Het er oc

Hetereshah@lk 15080 He - SOZ MetstoclodiyMO.MN Rls
l
or 0 or o- Zhgtﬁggyr?& a VF ormul a Vie For Vi f
N
S(O)-2
Formula Vid Formula Ve Formula VIf

wherein,

the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group that is independently C4-Cs alkyl, C5-Cs
cycloalkyl, C>-Ce alkenyl, Co-Cs alkynyl, C4-Cg alkoxy, amino, C4-Cs alkylamino, C4-Ce
dialkylamino, -S(0)o-2R’, hydroxy, hydroxyalkyl, halo, C4-C2 haloalkyl, C4-C. haloalkoxy,
-NR'C(O)R”, -NR'SO:R", -C(O)R’, -C(O)OR, -C(0)alkylOC(O)R’; -C(O)NR1oR14, 0x0, CN, or
Co-Cqalkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C1-Cs alkyl, -CO2R’, C4+-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl,
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wherein, 25 the B-ring is a heteroaryl or
het erocycl oal kyl ring, each of which is optionally
wesheasit ed at a substitutable position with BCQUSp6/032579
that is independently Cl1-C6 al kyl, C3-C8 cycloal kyl,
C2-C6 al kenyl, C2-C6 al kynyl, Cl-C6 al koxy, am no,
| -Cs al kyl am no, Cl-C6 dialkylam no, -S(Oo.2R,
hydr oxy, hydroxyal kyl, hal o, Cl-C2 hal oal ky 1-
O, NO, EHe A OIO)o NI RNR SRRCSB o kanoy o phentle 3
SO.NR E’g('o alkyl 0C(O R ; -C(O NR1OR11l, oxo, CN, or 30
~Y2RMEgrd al kyl phenyl, where the phenyl, is J8 @t Yre
tisLB A1 ting evster i ﬁptpns"vgﬁuaifﬁ‘ét9$ W@b%ezhé br Ao

‘ent | se| ect ed

i : o haakaeCaP kY
independdnfiTBAZHASRRA, C. ) Takylallon VIR a2 g,
hydroxy,wngg%@ﬂ%bGﬂ@g@%%%{%&M@%Eg (GAC R AINNOREN

| o

-CONRiF, %@@NRQRHGN%E(@@W, R 103 8 MRERIR ON:

pyri h - SRR SBark; (nbtheiUdBig2hel tiridegenpad
=N-NR%§%T'§§1‘3‘§B%"S#@R% Pg‘w&i‘g@t i tuted with b%suggmugb i 4
carbonspmayiEsntitep fame cyrlaaley SR ALY 8NN EF Sgen, A G

Kyl - kegmyl , Cl-C6 hal oal kyl, Cz-C6 al kynyl,
halogengéh§%arll8)%" ﬁﬁ’a%’

d 1 kyl . Cl-Ch. | ,
oo, S T RO b st
o e s
. . = a
°Pﬁ°na'§’cﬁﬂ'P?Ct|(“§%f§W']tV%P lebh@-g# g(’%enr{é gggrrr’bgn% ggote o Rekagi pa.ct he
optionakyr sublstiseerbaith 1 tod GrevRS) thataye BEFRSTIHRE™Y 82701 m a g;é%[d ogfkyl
alkyl, C {: &‘P %E‘E)Qﬁ"?‘%logﬁw (SuiAl ds}C_FQ)S Cs-Chbaloaliexe tugh 8% - : 'ije n,
1o, DG el N Ercarigl C Sk hr e oyt byl
amino, PG cfge atkypyN dPtYL S 1oRazZor Y t'hi Enyl f.uranyl inpounds
B e e BeEh . o
- n. y
aCCOfdi@ﬂIOC%‘yzQP?(ﬁ Q&F'glp’)‘?{s gnél rgywscu stit 8{ ed w th phenyl,
pyrazoly Hidaplyl, pyrohhanazglh pyraidipe. Ryfﬂio‘éijﬁabg“‘g% e gr oups
triézoloi{/rﬁ'nipﬁ@éibg%g%dxﬁmﬂmﬁ' s ol ki@ ritvidinlyl, dr indolB, appidys eaeibe

tly hal hyd I, e T
which i€bptionalyl qag%%tectgt}/a@l%ﬁtg&g@? Qﬁtm&&vﬁtﬁﬁl gétsszb 3)IS |ﬁ!(j:éﬁéhdenﬂy

C1-Cs g‘@& 6|3ll)d§ Qﬁk{?ﬂ@u GELO@@‘(WE@z:Ce@NVny‘,ﬂi;‘;arﬂm&, amg(oihﬁffr
o [ n ' ) » halodg e~
alylreiz 1 SRETTR, SHOal B R o, E  m

co d or nul a

o ictmmmes sion ek SEHES R n
oViofe. 5D
N SN o o e %tyg;, L %i,yé . alkoxy
1-5 s ioepefidagly selpgea ST oot O il of O o2y
haloalky IHARAKOBY hidiaxdl, B, NOL phemapy-SI@M-aliCrfs akyl). -NRioR1s, C1-Cs
razo thyl‘l m 'IS%Q ar i ndolyl, or pyridyl, each of

alkanayb Pyt A§Y! B'b‘{jl RiefMsubstituted at_ a sugﬂm;ll.t ut abl e

pﬁﬁér{oih@ﬂasﬂet‘.ttﬁha iryeﬂiliﬂlp mwatesp@mp%&gs\a%fg&éﬂv‘ﬁ - cg;;gsw

a - 0 -4, \Ab kaawid, VIR V6 o g ywnelre
comp@gnﬁ%eécé’@}%%g’aﬁ%%'{en(gf%@%a@gél k%l m no 'tu%%’a@? o or more
the hetéradyiciphliyrigraup is rirgjdinyhprhichys, ept @]y Sﬁiféh oxya Eyf)é hal o,
subsﬁﬁ@%gb%@%néfthat% iheémadwxyalgiagﬁe@%% Co a(;ki)xy,
CF» OCECPIFOUREN, PIRY R OE s AU SR PRy e AReFot puid
phenﬁ]}gDs’d)zN'g{:}oRQFWh@ﬁ[@ablyR&Ldndﬁuti&tnd@pﬂnﬁ@ﬂ’ﬁ'ytbor@éi;( ¢ bips

I ndependent | y .sel ect. r of Edmiaf \alk yé.,

- dIDE'P@t',‘eréiF.’@(% 18 'R‘é%?)}‘?rgprh\g éc.)ga‘%a ylegr%ﬁglf\gﬁl @oxéé orV ore
comm%ﬁgf@ggdrdinﬁd;agéma oﬁﬁmaéw via, ?ytbfl))/@wﬁ { g@d Ift gln[é’)/r\zsl,

- o - . al i i i Iy suljstittitedl at oadgdr
the het p i3 pipErighfyl Wéich idfitioRally su . _
T A5 o e
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conmpounds according to any one of Formulas VI, Via,
VIb, Vic, Vid, Vie, VIf, or Vg, where 30 the

whetenosyc| oal kyl group is pyrrolidinyl, whichpdBUS2006/032579

optionally substituted at one or nore substitutable
positions with groups that are independently hal ogen,
Cl-C6 al kyl, Ci1-C6 al koxy, CF3, OCF3, hydroxyl, CN,
phenyl oxy, -S02-(Cl-C6 al kyl), -NRloR11l, Cl-C6

CFs, o@kgﬁ{?&b&w ORY phahyloxy, -POR(OHC, altiyl), —mﬂm@maalkamﬁrry“éﬂch

1S i nd Re I o alkyl.
premgato R e PRERRAER | ¥ ntebingby Pord o Sl of
Ftﬂ Iyauinathbﬂl aspect] th@lnverBlsn 2OMEB% PRIBPOKBEY A0 M one

compo Wp]ds PRk gfyhg!ﬁ%\({y on¥bfrorliBs VVMia, VM, Uic, VdeVIeWIf or Uy, Wheye

ere erocycl o u i
the hetatpcydiodly! gp¥n 18 ﬁ@?ﬁ?'”é‘u@gw s GS{&T E\i suﬁﬁtgutgg f o%e%y I'n'ore
subsutéﬂé&étpb&wr@w.tﬁ g6 thiais indkepdndgntlyliatogem & C‘aratkyl C4-Cs alkoxy,

O FoPROA B ISR R0 s s i CeRe BRI
phenyICbil SDBI@NMFRQ,)«M\ere @&a%mﬂ@1 §|lrpd)¢pe;ndenw8p@1 CG y
R{n g?lg%%otlﬁr?%' deffle nveﬁlkb?\rbhl)wde@rcom Bbﬂﬁiﬂ:\ulamar i@..each

compaainds mrdmﬁ@@fy orpi PR aﬁw%éfgo é’g%g’ﬁu%}é& sfehe

the heg%c%lbélkw %;/roap isl mcpholinyG GRS dﬁloaallycsudstm.ged at oaegr oaE of
I as

substlw?@pé)osgoqwthl%q@ﬁ M%re 6l'éqce}2ende%ly hdl(?qen \é fcseeﬂr"?lé/lz I\’ﬂn-@e alkoxy,
CF3, mscﬁydr@ylom\ll phieaylbxy, SGhad4€i- Gmlkyﬂ) a 1@319 chCD fsaReyl, pyndyl
phenyf o ?ygﬂéh%@n heﬁg Pé&h’ Fe(r,‘énd’\k lgééiiéﬁ@enilﬁ RAtor @nee alkyl.

ogen,
CFBanOﬂﬁF@Spehiytﬂ\pmgtlonqu%gwpg@s ofC%@'Qul ?i d]ey
comp&\@@%kI cordit 16 @Rl dne EPFeRm s ANy VlbWICJ\dyIVIe \fifherviy, where

OR11, |
the heggrogyglogisy! ég(qus i \oﬁroggpllhr]yﬁlgﬁgﬁhs opﬁabgaug%ﬂsﬂﬁﬁg%ﬁ?%{’?/ogﬁ'
substiRftabHd &%&loﬁ@wmmlﬂ*s tiodt aFedindaplendenitly halog;eneCng_@! kyd, &Wﬁylﬂqﬂ%y
CFs, Ol OBXA (ggll @ﬁlf S\@ﬁl\/&}? é&vsﬁ b”Hllk?ﬁ Nﬂz@?be( r%égeéé}l%;fw picy
phenylrop LOINR gFor, phereieagh Rm\ff&ﬁﬁi R i ndepainpgiibi o kP"%/ut ed
f he imVeREd 6rékh@éé| c@rr@@@ddslooﬂam\nﬂatm 6greoups

compgprp(:tg)@r;cr:o(?fdlI(r;[r;]:’gg;:)an?%g%cr>]1ct l ¥ {;\ \9?9‘136}4%1}5%6\/@ \lf%l VI, g{lvgﬁwhere
the het%@ycﬁc@l @mﬁi ik sHiomorpHRLO-BSLdioxdds, %lcallq@ﬂggqlly sysiiutpg)at
one g HWE%%W&@H?P'? pgfl\lbopg Rﬁr} %ﬂ@f{?g aﬁ@%@e@g@gﬁgﬁﬁgf&n&@ -Cg alkyl,

ect,

C1-Ceteh|&>xy mrmcanhmﬂwi @élsphﬁﬁlwsmﬁe@z Eh-Cratpy Cs
¢ divAgrelacR RY, MR, Db lrﬁepemdbﬁt}y R/br,C
a'kan\/Ylaperl &{EWU& ?P Ui'e e, \frf Cof{yoVI g, 1Where t he "

Cs alkybt er ocyci oai kyl gr oup S th| onor phol i nyl, which is
OPfd et Msp‘ébnbﬂs\b iitviittiodl pedvides eorapoumds ef Fosmbles 112 ot bl
posi tions WI lg %“ i Ha%t are i ndependently hal ogen,
comr@f"‘é%ofapr’r{%'a EHEAURYKS:  oF3, OCF3, hydroxyl, ON,

phenyl oxy, -SQz- (QZJOC6 aI kyl) NP?B)Rll Cl- C6
al kanoyl , pyrld

phenyl oKy" 2 3@ R1IOR11, where
each Rio and dependentl H or Cl1-C6 al kyl. In
anot her aspect |nventdron s conpounds of
Formul a VI - compounds acc ng to any one of
For nul as VI V| a ‘M% Vic, Vid, Vi8 VIf, or Vig,

where the heterowﬁﬁm@ile{(yl gr oup Fognula Iib
t hi omor phol i ny

I Whi ch, | j
subsLRPuFetoRpmeByE mernd et O ifiaBRb S ARubY auomer,
and/WﬂH&rrﬂée@UﬁH‘al ddnathemol wihasependent | y hal ogen, Cl-C6
al kyl, 25 Cl1-C6 al koxy, CF3, OCF3, hydroxyl, CN,
phenyl oxy, -802-(CG-C6 alky ), -NRIORL1, C1-C6
al kanoyl, pyridyl, phenyl, or -SO02NR10R11l, where each
Rio and R11 is independently H or Cl- C6 al kyl.
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I n anot her aspect, the invention provides conpounds of
wosaai ot el b % TR %l S
Formula Ila Formula I1b JI ncl ugl ng, st er eol Sggel:ﬁgf/t‘}biﬂ%/oszs79
tautoners and m xtures of steroisoners and/ or
tautomers, and/or pharnmaceutical salts thereof,
wherein 25 WO 2007/ 022502 PCT/ US2006/ 032579 A is
rig lrargl, gy%%éﬂ;@ k¥teroahebraieaascytloakyl véteer erch cihg isl dpjionally
. ing is '
substideibat R ap e four Fh PR EsPh Rl CEqERat Do attym
Cr-Ce %mﬁzbtﬁ“ﬁbalm{é @gdraxyk ywigrpxyalkg CHpPRANKERY ;S(O)fo.z-’(CrCe
. Y $ ¥
o i 1 RSO S s apai
pyrroliciriyk aipesdinyl QipecYl PRt ﬁ\gnyb@r$b§}%y], of %ﬁﬁo "% ur any|
gﬁée %@Jlgiéb g%ggiggl?dair&%{hb diégjy |pyr|aﬂil ey isgipﬂgdally pibstintedatgy |,
substithfpple gesition; Wity 4 oA e LG5 PR o1 Ol O C:
alkenyl\‘lep%-CQBI&i'ﬁyy Csrlﬂ?akbxwareinoatr%}s allylainind, CufCaBiokyBaEP: SR
a gr i : »
hydroxg,)}yp lgéngkyﬁ), %Q&E%g ﬁ%ﬂ%ﬂsﬁeggﬁg&&gmﬁﬁ Cﬁhi’éym%gﬁg? 6
C(0)R] EENPR 1T G- G R RIS IR AR 2 no.
'OC(O%%1%R§@’?C(O chgixﬁm oR Loy hiyy, witeed the pEany S optionally
substituteg @)it|:qv1¥5 dr@(@i@@pgrﬂ_e%lisfe%}%@glf@%ﬁiaﬁg@% R ;i1 SEefk, c L6,
alkoxy &l BatoSikSkyahykiyax@OCR) IRO;, pheDyOXNRB(R(C1-Co alkyl), -NRoR11,
CiC MNMO{;%&M\@G%@ @R R,0%0, CN, or
e €0° _PYJ{?Iy He_ny’, where _1Iﬁe’ phenyl is ptik nal ly., ,
S Ehshil Rl ddaol sduege greduepeTRaLbH SBEHTE ledainsry g sl e
optnon%lmgﬁi?@@ﬁ%?ﬁ?%?(&’b lﬂiﬁzﬁl}g 1s§(3i|ﬁ53’1aéljyﬂ@1bs€®tedadnih&y 5 )Ebrgups
that aregdgpen nihalegsnel V?yl,, alk ﬁ%@éﬁ faloa M%ag@%gnoyﬁ NO;
and R@fgﬁ d%l tg%?lhamwdy,fomwgﬁg&hmgammg optidhaliiociugien @ addifional
nce.are i ndependently H Cl- C6 al kyl
heterqginm gu ﬁé%ﬁ&yl% ?‘%Oe optional ly sﬁbst |o{ ut ed Wi ah yq
?R’/is,hyﬂmwe Qi atiylyhaldatkyb Ge-Co Al oreay! piafaly bt
. . t h
wn By By AT Gy alog gt
haloaMoﬁWom j[\lytir@@é,t% ,phrﬁéﬁpxy,dg - 1§ﬁ8§(ﬁ¥g%{ér1%%11,r |1-nC afkaroyl,
pyrid%%%ﬂ{l)l?ﬁ%}loﬂéﬁog%b%g an adgi ti onal heteroatom such as
: ; i S |
hah m%%;{ed@gﬂ%@v%‘r’tlgg Rgc’pl\ng%sr éognﬁug)gws%;f'g?ﬁ%ﬂ%ﬁ}é\lyor lib where the
A ringﬁig bglt, ifdrekardple vxheriylkwtiom}alltj sepisiuied withdito osouphdigh&Rdent | y
indepﬁgéeggffﬁe;/l?g’%h@(gg%égbg,’ a1kﬁ)%%g§i;kyl, @?@xﬁlr?wmgoz. In some
exemp@Q_Qco(r(pQur@s thg W i§ a p ewﬁi@@ﬂ’ na&g%tlﬁ{g@ g«ﬁthal : 5 groups that
are “?ﬁ%‘*’?ﬁ@é‘ﬁ??ﬁ“ﬂ broh@ﬁiod@br fluB@2NRIORL1. In sone aspects,
n. Provi, !
ks S AL FOTTR o
A rin@ﬁgﬂemdl,yfo?emmbletfmm thientyhorl pytidyl.sagh etMfycht in gptiogally
X . |
o ESSHITTES ol el hgoat s s
haloatl(yh]belpaltsl@(yt ﬁk«j_or N@g In some wg\,ﬁ&aw qqn]pguacge[tﬁcgﬁ%g ip §%enyT |¥ng
optioﬁéi@%hb&tiﬂk&ﬂwim 1 2dgrbups el bRURRBgEMAlch as chloro, or bromo.

in another aspect, the invention provides compounds of Formula VI, i.e., compounds

of formula 1, having the structure:
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are hal ogen, such as chloro, brono, iodo or fluoro. In
ot her aspects, the invention provides conpounds of
wdoegomotaez | la or I1b where the 30 Aring i s PCT/US2006/032579
heteroaryl, for exanple furanyl, thienyl or pyridyl,
each of which is optionally substituted with 1 to 3
groups that are independently hal ogen, hydroxyl,
al kyl', al koxy, haloal kyl, haloal koxy, CN or NQ2. In
some exenpl ary conpo thg ring is a thienyl ring
optionally substitut g.l to 2 groups that are
hal ogen, such as chl oro, rono. | n another aspect,
the invention provides ounds of Fornula VII, i.e.
conpounds 35 of fornul ~ having the structure: 26
WD 2007/ 022n02 PCT/ US211116/ 1132579 ( g 1 ~ S~O N
Formula VII where two adjacent carbons (not including
t he bridgehead carbons) i nFérhalar\ing system 5 conbi ne
to forntpart of a fused heteroaryl or heterocycl oal kyl
MN§E each of which is optionally substituted at a
sw@ sdjhdent ctbas (ous including et tideehged aprbesa in the ring system

com b'"gﬁ‘;’(gdpﬁp lpgg ?’féé %%%W%oarﬁll (Jﬂ%tero%@ypm| eadhkoy Whick®- C6

optionadty kgbsatnted @ta s@gil’@ga%& ggs;@rp \gp'ﬁ @]group g%b)s grgfﬁeﬂdec@o%
alkyl, @%Skgﬂtyl |ké}4y1 @-thaligal kG, dlbxC2ntiral, 6alk elkylamino,
NP

e R o g SRR, e

NC(OJRE-ROFILL(DIOR ptomwy|qu(@tmsf:(@mpe¢t<1 wPEh O F G oups
C@Ikyl_pE@/%eﬂ rllﬁec%henﬁlqé Séttoﬁﬂ ly sUik J?éH ASeNs g@llpgﬁdaiéﬁyénﬂy

halagha 5 Xlk hydr 0X l ,
selectddNronNGRogep heryd @iy, C—Q%O?G Qag@ﬂ ﬁgﬁ?i(d
1- a Y; lafity, -NR Rﬂy¢1r0@1|¢n0y|3@/zumpm Jand 0
CN, Ng p%ﬁx{fhg@%fcg—nss Ft%tlibthela[S 3.1] ring system | s
-SOzNBpﬁmonal ly replaced with an -0-, 15 -S(0)0-2
- NG Bof 188 carpsnstimtte [83.3] rirg systeny |$913;tp@aﬂw replange Wdﬂ‘ﬁ an I‘9'
substjtuted with 1, 2, 3, or 4 groups that are
-S(O)iziy b ﬂ@ﬁt Py oxo, hal ogen, Ci-

athIeEEmy H} nr@byﬁémhsamj@h@dwsubs(tmﬁeg;mgq ‘kgn%or 4 gFﬂ}’BF g%/are
mdepe %ﬁt@@é@l I*é?gg 2 Cg%(@i ey alkérid, 0alds agalkyl & £BERYBy!,

hydroxwrwmmlm agltos) GraRkon, CAPRIR-Cr SRR IO e

-Cor\u?%Q,RB1 R16R11 -NR@@SKR AR SORE i -OBEDLT, -NRES(QH dehent
car bons n

=N-NRiarR5 N+ %0 PH’&L\ %N& F(ﬁ &{%Hr c?aﬁtgﬁtg mg%;ﬂ/ﬁwgﬂfé?f)nd ;ad

carbob@ n‘&yh:smbhetcefdrmtctrploaligl r@@éhat nRy-optionzi }k?ﬁf SL&S itute

H or Cl-C6 al kyI optl onal |y
halogg Co‘”ﬂslét((%lorﬁéig al ﬁar 0 (such

a
mok:eis pr @ CarCa @lkyl opﬁq;f@,ltx,istjbstltH’S(;a PN&B %éa?h %saﬁ)r}\ EQ op X%Ia;\thly L
more pRFerdfly, |pRér§/l)QWdI'&9labﬂ nelc@umsvthetame dryt/\lstohtloltallwbsmjutgd with 1
St n
to5 gggq@yf hat gfp w&%yendﬁgt?yﬂﬁ i enya 0}#36 %g %&?xycﬂléﬂgél?%maloalkoxy CN
or NOg
R’ and R” are independently of each other hydrogen, C4-Cs alkyl, haloalkyl, C2-Cs

alkenyl or phenyl optionally substituted with 1 to 5 groups that are independently halogen,
C,-Cs alkyl, -C(O)OR', C4-Cs alkoxy, haloalkyl (such as CF3), haloalkoxy (such as OCFs3),
hydroxyl, CN, phenyloxy, -S0~(C+-Cs alkyl), -NR1oR11, C1-Cg alkanoyl, pyridyl, phenyl, NO,
or -SO,NRR;4; and
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R and R' are independently of each other hydrogen,

Cl-C6 al kyl, hal oal kyl, C2-C6 al kenyl or phenyl
wo@pdo7orahl y substituted with | to 5 groups thapCcBUS2006/032579

i ndependent|y hal ogen, C1-C6 al kyl, -C(O OR, Cl-C6

al koxy, hal oal kyl (such as CF3), hal oal koxy (such as

OCF3), 30 hydroxyl, CN, phenyloxy, -SQ02- (Cl al kyI)

-NR1OR11, C1-C6 al kanoyl pyridyl, pheny

- FSQ BMRIPTR pyricyl pmrnwwlzwzsvlmwa@yipwa%fo@@m'l@?@vb

pyrroly}, ﬁehcﬁn;}" plﬂérﬁwggygﬁn‘fﬂlhﬂ)ﬁh@a@w&nﬁl phasryll qunmﬁﬁﬂp-lsxdzR,
_C(O)I%H —Fg.‘ép (b%/ rﬂfIC1 Cplaﬂ%l g?wy SUbﬁ}Mﬂgw\f'tﬁ pﬁ?ﬁgll hy&%x;yl albgen

where 8 fhevdtyiciti gryiips aradstioyiblly sqbstiodd wnlyﬁ 1 to-5300ups thata® O) R .
ey FofroPeigh £ i GRS AR L REAILEA Biceler
CH,CRYJ, 0405 halpakap{such as PEFs gb@@HzQﬁs)e@N/\@mww NG 15 gllkgh HYC-
dently hal hyd |, C1-C6

0 i R SRy PR Y p hatoal @/y roxyr\” O3 or

dﬂ’@@F‘ﬂJ?r aspgcthe W&?’B'&P IE’EBY {fleg sorRpPUR %r gEounds
of forntd VIRRIhBRin thAGhg @Sprhittr haph¥yObref&abla bkgdy)) whch 45{3@)t|onally
subst St e ARUOR] e A BB ;s
C1-C Bl haioaWlyl, hatnkierei irydrdxe, Bydroxygikil sSChbIRBARYIOY Sﬁ(a}gtr(@vﬁe

" | 0

o (RSSO MBHER I IR A ol sl oot
pyrrolidinylqgpetidioyl piperazing, RieRd e"Y @2 C%@iéi‘r R’yﬁ??— E?t“

aﬁrké?’?@iher Me&aﬂhbﬂvenﬁbaWﬂ@)lde@)cympMds obSdrmull Wilteoaagal 1Ky i.¢.,

‘comp@!['degf en‘ﬁ%}{@i‘ v'r@&h%:%mécéwoﬁwesa' §¥! éw _ N?%?Eﬁ%

furanyl, pyrrolyl, pyrrolidinyl, plperidinyl,

pi perazi nyl enyl phenyl C1- C4 F\al kyl ,

or - SO2NR1 anot her asp heRl nventi on

provi des §of Fornula\ﬁ and VI11b, i.e.,
15 conmpound roula VI, e follow ng
struct ureds RQR4 R7 R4 / R5 S02 R6 VN
X R6 \X N oReB Kgtwula Villa Fdfmul &’Vh11b wherein,
20 Xis -C, -CH, |- -, -0-, - S(OO0j 2 or -NR15-,
where the -C and groups are opt al |y
substituted with [ 2 groups that are dependent |y
oxo (oxo can only subsgﬂ tuent on -, hal ogen,

Cl-C6 al kyl, C206a|ken ClOGhana‘lkI, - C6
al kynyl,  hydr oxy, hWFb’iéy Mlikyl , c1- o6 aﬂf%B‘fe‘ﬁ?b
th,Hé&l,rkoxy -C(OOR13, -(C1-C4 alkyl)-C(O CR13,

CE RS, L BRSSO e
optiofdiig s&bst’ltluteg with 1ar Bgtaeps a‘[ayareomdepg‘ld@ntbcq)@(@m qawonl{y,bﬁ@
subst%ae%tt] Mfogelj\ O%SQ?ta'llﬁp al b%alkéﬁitpﬁide H&IS?kﬁtC;ﬁCe alkyny!,
hydrqu,dwp@nwd!wt pycﬁﬂlk% h@"{@lfoxy C@((%@Rm ~(C+-Cy4 alkyl)-C(O)ORs,
“CONRoR11, -OC(O)NRoR11, -NR'C(O)OR”, -NR'S(0).R", -OS(0).R", -NR'C(O)R”, CN,
=N-NR3, or =N-O-Ry3;

the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group that is independently C4-Cs alkyl, C3-Cs
cycloalkyl, Co-Cg alkenyl, C2-Ce alkynyl, C,-C¢ alkoxy, amino, C4-Cg alkylamino, C4-Ce
dialkylamino, -S(0)s2R’, hydroxy, hydroxyalkyl, halo, C4-C; haloalkyl, C,-C. haloalkoxy,
-NR'C(O)R”, NR'SO,R”, -C(O)R’, -C(O)OR', -C(0)alkylOC(O)R’; -C(O)NR1oR11, 00, CN, or
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cycl oal kyl, C2-C6 al kenyl, CZ-C6 al kynyl, C1-C6
al koxy, am no, Cl-C6 al kyl am no, Cl-C6 dial kyl am no,
wo S0OhRseR , hydroxy, hydroxyal kyl, hal o, Cl- GCT/US2006/032579
hal oal kyl, Cl-C2 hal oal koxy, 30 -NR C(OR', -NR SO2R",
-QOR, -QOOR, -QalkylGC(QR ; -C(ONRLoR11,
oxo, CN, or 28 WD 2007/022n02 PCT/US211116/ 1132579
Co- Clal kyl phenyl , where the phenyl is optionally
Cor C1alﬁyllbt8§'nyit wierd theiphhnyl isSptienallp sulistittsseniidrl wyupsg@#e@&'ﬂ%ed'“y

selecteH fr?m r\gﬁgg?rg %ﬁJCe Gy hk)dwCe afkbRRhalosity, Haloalklsax Mydroxyl,

al oa kox droxyl X
CN, NOSgtenplon, (XPhehCafdd) R ioR fe%a“%gﬁ"&gﬁg%y? ah
SOZNIﬁ’MPi'dy' phenyl , and SOZNR oR 1; 5the [3.3.1] ring

S e R 2B B Sy réai% 4 Gount e
lndepeﬁd!dﬂw oxoCRalGenaC kenalky), (EELCe%(ehﬂl Gafkialoal C@@G akxhy| |

hydrox rox Fkﬁd ¥k allgg(yc@ Y(C,-BRLRA)-E@IDR;5,
el o Gt (VR N T

=N-NR; ’a'g? H-ORS, Fnﬁﬁdmonﬂy NRb 2dja66nt ShHBndh3t inciating the bridegehead
a ItlIona

carbong} m%@%‘ﬂ%%?o% i%m@acrygl(c_;%lg)ﬁ %ﬁé)}'l%glra%gg logg\@tb]g sUé}éanﬂémtﬁ he
halogefyC/-Oalkgy br taloatyyt hat nmay optional Iy be subst [ t ut ed

\%t Eﬁ% %sglg eJ}% mggfpe%eﬂlyl%\f le?éH' ot |I—Pﬂglgdén, CB@S alﬁﬁ; CESy

epende ot her

haloall@l, %@eahlhylkoxycﬁhl@dmﬁﬂl %a@«@lkoxycﬁaéeamt%l §b§y§®(‘:ﬁfk°’<¥’
phenylla?()ﬁ ?7@% NQ%RQGCﬁtMR@hoyI &bz, Bréoivt, %zolyﬁ])yrﬁ\}l

pyﬂmI@n%aWWFO'V'dR‘?%IfW" @oqhﬁi‘og ‘Frﬁ’f‘%’?ﬁ%ygg‘%r I dyl, 15

IORE A RY, rmy Rs ammmaoﬂmg/d:arbonsd@wyich them aaqtllachqdﬁorgh%
hetero%g:?ogﬁgl rad ePero rlnﬂVﬁl% Msadé)lﬁ&lla”% QlibsHhtedWitn 2, 306r 859@%

are at tache for

a
that albﬂﬂdﬁp&!ﬂiﬂ“%l-%wlkmﬁ £ BEOB balpw PT GrgCairanRy! .V@efemt e
alkanogpéﬁowgeh W’sﬁbbﬂt&%&@@nt%é R) ﬂhal@gen%tonﬂsf od groups that

R« @ K 08 R TR anikies RO WniE i afH S e 0L 8880
ring wRigh isQi';bﬂJ)ﬂa‘My Supettiietl Witk d to\b ghouppthabard lr‘miab@gientlyahatmgn or

th b to which
nvaropiavpkow, rerteh FRgRRPy BB Rk o lereh 9 ¢
O a1 dry indlegmtierntiy obepahi atifer ydreges), gr&uﬁ)&yl thalpelkyly &2-Ce
a|ken)|H A F@Pﬁ%&l%‘ﬁ%i Qﬁ)lsﬁtgt)g(g with AX815 @%s that ¥ ||nde9éﬁﬂ@%tw halogen,

C1-Coiatklle feRefemit @yC@qlkcgéd}@\qg{kmggqur(a:géRﬁglog Xé&gs”gl"' 85 pCF3)

hydrotayal mldﬁyﬂlwox@?—s@@(o 6¢ Kawol N RN €3Y0; alprdyb peridyly phenyl, NO-,
subst |tut§d with 5 groups that are independently
or -SGeiRsdfen and 25 C1- ce aI kyl, -C(OOR, C1-C6 al koxy,

hat,pigIHs phenlyk pyridylasyriGrd@yl, dxaraddl thiewy). Tared+pyEslylopiperjdinyt,
piperﬁny&%x#c}hﬁmﬁ'\’n\loggaB}ﬁ#llo?ﬁ)ﬁolyl‘ R( CC@ ﬁd)(@fbb{ OTUE?l;Qalyl

NR1OR11:
optioratiy swstued wit pbwﬁwdroqur B?PQG%VP?W%‘ vec 9gHiRA are

optloﬁenil grk?éhtuteﬁ Wltﬁﬂ)(d) 5 Fb!lbé @ia}/ére ||{Hepafdedllyrndlogen mypmkylzmpm

Al o opli, G e %%’?é?ﬁﬁ'lil?l e Gk e
ammWNH’(CPb?élWI),, N[ Bs@kkyl) (CC, dlif)ogetD.. wher e t he above
;?/Igalgéegrou thglrrﬁelgﬁh Pcpﬁnle% Wg'oﬁbgrﬁﬂla llfcrbrl\/llfoou.5

ogen, hydroxyl
compalukdd of faBnuled/Iibhaving he f@iovdm mo@m&w (such as CF3)

Cl- 4 hal oal koxy (such as OCF3), CN, amno, NH(Cl-C6
al kyl), N(Cl1-C6 alkyl) (Cl-Co6 al kyl), or NO2.
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In sonme aspects, the invention provides conponds of
Formula MIlc or MIId, i.e., 35 conpounds of formula
wO/kdob/okawi ng the foll owi ng structures: 29 WO PCT/US2006/032579

2007/ 022n02 PCT/ US211116/ 1132579 R3 R3 R4 R7 Ra / |
R7 RS\ S02 R5 S02 R6 R6 DN N or Formula Villc
Formula MI11d, where Xis -CH2- and R3, R4, R5, Rs, R7
and the B-ring are as defined for Formulas Villa and
VIIlb. 5 In dfother aspect, the Ravent i on provi des
conmponds Aot a Ville orR' ZA conmpounds
of formula havi ng the fol noastructures R3 R3

Ra #S,02 R 45@7 R5 RS S0Rs O NB or
Formul a Vil | &RgFor = , g™~0-. and R3,
R4, R5, R5, R7 andg [ ef i ned for
Formulas 10 Vill 9 . ' anot her aspect,
the invention proy la VIlig or
Villh, i.e., conds of fornuIaVIIIavingthe

fol | ow ng structures: RT3 Ra#-R7T Ra/ | R7T R5 S02
R5 S02 R6 Rs . Bo@uEVldS(0)0-2 N N Bomw ViHdFor mul a
V' L1g, Fognu I4.h 8 thS B-fing ate B erfred faHFamRias
é!gy ac}}(léé R EB’VBwr%Png are ha defined for
Villa arﬁbVlﬂ’uI as Villa and VI lIb. 30

5 In another aspect, the invention provides componds of Formula Vlile or VIIIf, i.e.,
compounds of formula Vlil having the following structures:

Rz R3
Rg Ry Ra Rz
Rs SO Rg SO,

Rg \O Rs \O

N N
Formuia Ville Formula VIIif,

where X is -O-. and Rs, R4, Rs, Rs, Rz and the B-ring are as defined for Formulas

10  Vlila and Vilib.
In still another aspect, the invention provides componds of Formula Vllig or Vlilh,

i.e., compounds of formula Vil having the following structures:

R3 R3
Ra Ry Ry Ry
Rg SO, Rs SO

RB RS

~S(Q)o-2 ¢S(0)o-2
N N
Formula Vllig Formula Vllih
15 where X is —S(0)o.2-- and Rs, R4, Rs, Rs, Ry and the B-ring are as defined for

Formulas Villa and Vlilb.
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WD 2007/ 022n02 PCT/ US211116/ 1132579 In still another
aspect, the invention provides conponds of Fornula Vi
wo bowoz2sM | in, i.e., conpounds of fornula VIIIptEUSING6/032579

the followng structures: R3 R3 R4A R7T R4 R7T R5 S02

N75 R5 S02 N15 R6 \ R6 VN or NB Fornmula VIIIm

Formula M IIn, 5 where Xis -NR15-, and R3, R4 R5 R6

R7 and the B-ring are as defined for Formul a

amstilNghbthér. aspectstoerinvertion rayides pampange Al F%rﬁu'aww aie%"'n

I nalstr@stures:conpounds accor di ng

e, °°rt%gm§§8§§’é’ﬂ‘g mg%@hgwow' TNilla MIIb, Vilic,

Villd, VilleRsvilIf, MiIlg, WVR®R4h, VIlIm or Vi1 in

wher ei n ta ifRrg i S pyrazBj LRt dazol yl, pyrrolyl,
triazolyl, olidinyl, 10 p ol i di nyi,
i m dazol irdT n{iI", "$@4 azBlsopyr jpd d¥hybko, S5

i m dazopyri mrdi nyl rpg‘}_ zol opyrgm di N or indolyl

or pyridyl, each of h is optionall ubstituted at
a substitutabl e posi with a group that is

i ndependently C1-C6 I, C3-Ca cycl I, Cz-C6

al kenyl , C2-C6 al ky , Gi-C6 al koxy, no, Cl-C6

al kyl am no, C1-C6 dial kylam no, -S(OQo 2 hydr oXY,
hydr oxyal kflorn#alsim 12 c2 hal oal kyi O)fm@iséﬁ’

é?@klfso DR s--aNg F( R), Rs, Re; RRAr0QR&Bring ﬁe@sl?lefmecﬂ(:ﬂ)cﬂﬁhlps
C(Oal kylOC(O R ; - C(ONRIORL1, oxo, CN or
Viiia aﬂ%y@?al kyl phenyl, where the phenyl is tionally

Sml%smetauﬂsew; thietitvebtic ;gmodq@s;omndmdenﬁreqimp \dia. ée+ ed
compoﬁlg{f %:lrc]:grldﬁw%§£al e ;}6/‘ nk%s il Wﬁmb @l Gﬁnal\h@(wuf Villg,

oal ko ydr oxy

Viiih, VIBhOyro/ Ilin W@e@@he %—mng |S)pyrazNyi1|@p@folyldﬂr 1 élp 5}%3‘?{%91{"0\( idinyl,
pyrazcﬁ%ﬁi;l?i%ﬁl\l/deaﬁﬂagﬂb( triaz&b rmﬁﬁ}%eri%dbbyrmhlﬂmﬂt heazowpprinaitisyl, or
ML IR T e T e e e
grouplﬂ%lt @QtﬁjépelﬁbnﬂgﬁCﬁCé@kyl GGG Chicledifyb ©g-Cs h&Bm&IQ@;@s alkypyl &4:Co
ot e AR 55 ol SOpGR, kBt . e
C1-C?_zlsulaﬂk;gik))l,,C1J -CRBpRtkoxy, CMR]@())F;;&EQ%P, é:% y(F(Ob)é%ﬂ azol yld
- : -C,AlipBBi, wiire hyrlyl isan
-C(O)é@l%@)ﬁ &WR&YCJé oxo G'N a ot? P%\?% bg o am ® Zja'lkﬂh
optiongthubstifaipewits | ﬁq&%uns REReIER Yoo S
-cozF@C@msdaum haloalRyl, ai@atiaiy, hidrorgl| Gib N ;bhenyipxy, -S(0)o2-(C1-Cs
T L e
cmbena:;pecam dheridvangon provigss eoMPowTds arerding isanyope of of
Form%ﬂa% Vit éﬂ\)llIIéJVHWe‘?Bq 5\% 2887?8 are i ndependent |y H,
P@Eﬁ%ﬂ@@%/gnﬁmb C1'Pﬁa'5‘t”f¥e?al%?gﬁﬁef &Nt he invention
PIrOVd 19 afIoge RNy R OG-0 elikoxy, CaCamgloatiyk helbalkoxy, CN,
phenyloxy, -SO2-(C4-Cs alkyl), - RioR41, C1-Cs alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
furanyl, thienyl, or phenyl; and
Ry is H, C4-Cs alkyl -SO.NR Ry or halogen.
In other aspects, the invention provides compounds according to any one of
Formulas VI, or Villa-Vlllo, wherein Rs and R7 are independently H or methyl.
In other aspects, the invention provides compounds according to any one of
Formulas VIli, or Villa-Vllio, wherein Rs and Rs are independently H, halo, or methyl.
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Formulas VI, or Villa-VIIlo, wherein R4 is H,

hal ogen (in one aspect, |, Br, For Cl), CL-C6 alkyl
w@pdororahl y substituted with hal ogen or hydr oxpeT/6820065032579

al koxy, CF3, OCF3, or CN. In other aspects, the

i nvention provides conpounds according to any one of 5

Formulas VIII, or VIIla-VIIlo, wherein R4 |s

phenyl oxy, - SOp- (C1-Co6 alkyl), -NRIORI11,

alh lothaoaspectestagziovrtion pwﬁemwpoueqﬁ acsRypip fo ?{Vﬂ"a;?f
Formufa%\(//gﬂ%flll\glrl]é mrllg\r/‘\?ﬂl\erelﬁ rl%lim@rﬁéiogerh (gn gﬁd&sﬁeaslpﬁcf:w Cchhes- Cs
skl OB WTTTEIogen PRI o Gt S o i 1

IR oﬂieh%pe@@ﬂﬁ@ﬁ'lsenﬂbh eravrdeeanmmnqjﬁWDfd@Q ieIMpernds
Formu%'swg \)?Iﬂf&ﬂl Mergﬂ%;%{‘rphe%go{}{)réﬁéll(@?CVJilk NRan C1-Ce

alkanosiy dxeRFylapyazelyl, thizzodi, mridyh Sar, dhienvhar phardnt | on

\A %IYHeg Sshek anQ Wgﬁloﬁ‘b?&ﬁo@b 6&n$dﬁn§é‘é[cc@ﬂdﬁg@fﬁ anyFarei| as

d{e% 4, R5, R6, and R7
Formtﬁsé/”hlorWéi?ﬁ"”ocwgere@lﬁpzs thyl In ot her aspects, the

o fﬂ\\r/ﬁ{bfr ggdéc@rmyﬁrdamummma dsmpamunds ?hcpgilnggo amyormfé%of
Form%a/m@; r gyl \Hd Tlgerew I%zt ge anW'?%e il B, Bld RR&weH.

ects the'i nvention
prouthed @specisiibe umestloacrxt@ndﬁswgmpwnaﬁyccewgéf’ any-gReRf| as

Formu! s \hn o?’(/m\é'\hh@w%r!a;h R, RORL, eRF,nanEi%lase lqh{aw CF,, IoHRabheethy!
i nventi on provi des conpou Stoa dé)fng to
ahyo’fhﬁiésléﬁc"s ﬂ’@ﬂwﬁl‘%‘ RA’qu'es CEMPR{NIP 32 c\?f‘ﬂf er ein R4
Formﬂula?s \ﬂh'o<P'Vﬂla—\?-’.ﬂkﬁI mﬁi@:enﬂﬁa REER,, ambRRFedr e H. | P anot her
nven Vi as
VI"] qther@re,pq??sl } |Q)1ep{|oc51 prg\ﬁ%s V\c%ﬁ\?)o&%%? % Blan§ Qﬁé%‘ﬂ a

ern at |east one of
FormiRds Viayor Rhia-\dlle wherain Rais¢hiR®. and R7 are H. In yet still

Fgrfgtn?e' eéﬁ?ﬁe?r{e'"‘;e%" ‘f’}%% &H‘Pglﬁf@‘é'agﬁdlﬁ@m%déom

FormulasiVIR7or Miléa ‘{qllo [Wheggin RI* 'Séﬁ@fch @pd %é\%@ artd% a]r??é ent i on
PROYARRS a%@p Henslenidn frovidas campdiidds of Bormviak Mk, okVillay o,

wherein R4 not her aspect,
whergipat '?ﬁ%’iﬁ‘?‘c&% Fﬁ,rgr%sd%gl%grgn?pgyﬁfg (5}41,5%_9 I_?rrul as VI, or
Vith Lét-sMl drlother sdpeciethe iRénfion prtnlidss somaeundRg! Famularyll, gind
he invention provides
Vila %'ﬁp&“ﬁﬁ’&é‘é% &?trralu?‘?g?a‘l\fﬁm or Vi1 1oV ] i
atin bmptheraspett, tRe Inveation Grovidss Fameqds ¢f, 'JOHH%la?w%gcﬁ &’%?7

V,,,oqhyh%,ﬁ,R B cABet her aspect, the invention provides
ounds of Fornulas V

Villa-VllI
B yes sl pepties apRRH Hb*éﬂ"enh%ﬂ wgeeS Rl Bedo EF?"“%%E Y& o
Vllla&"ll@m{erelﬁ:ﬁ%;s chlor&nd R4, R:sRhypdd Bgam H. hal ogen, Cl-C4

( dT a&th%{laﬁgﬁc)t E%he mkégloﬁ%wdggo@? %gg?@ﬂﬂég’éﬁu I% Sf-% =Villo,
wherbipcit lbgsone GIR:R4 &f Ry/s, chiogp angREFRE Rr@re %al ogen. In

St |In L hot ég‘ase&?ttﬁb%hvé?ﬁeﬁ @towd&sh@)nipﬂulﬁﬁtdf pomMUiae Wl es Vila-Villo,
npoun For mul as

TENL
wheraRdhd TYARGEN. $2ogpRy Gurb+ @Gyl Bhgr%ﬂé P, of CI;) Cl- C4

al ﬂ%& hy %aﬂﬂdeﬁxy1-cm&l Cm;lé[kpxwﬁFmCFaz:mhenyloxy -SO,-
2007/ 0

%‘; ]ag/ 1132579 I n anot her aspect,
(Co-GaRlYD i EHe 1br91" #&VT des “Conpounds of Formulas Vi1,
Vi R{ ighydrbden, C+-C, alkyl, -SOZNR10R11 or halogen.
In still yet another aspect, the invention provides compounds of Formulas VIIi, or
Villa-Vlllo, wherein R, is halogen (in one aspect, F or Cl), C4-C4 alkyl, C4-C, alkoxy, CFs,

OCF;, or CN.

or
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wherein R4, R5 R6, and R7 are hydrogen. |In another
aspect, the invention provides conpounds of Fornmnul as

wO/kdobn2302 VII1a-VII 1o, wherein R3 is hydrogenpCT/us2006/032579

hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy, CF3, or CN, 5 R4
i s oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl,
thienyl, or phenyl; and R5 is hydrogen Cl C4

al kyl , e NR1OR11, or hal ogen. In stil

s prther aspest, thevevenfienprpYigRs @womﬁway aéfV '|:8F WPS{E”O
whereM’RI 'RstF% and\ﬂ |a|ré‘h3>@rd q, wherein R4 is halogen (in one

= Beginer app. 1/ Bier AR compotisg rmuias 1 of Do
whereiVRL Is, hy@fogdf, Inkiagad, ICh-a,, alkgioCwBealisixy, G8B, drSNiydr ogen,
- R4
R?ﬁ F R iR Pt'méi L i %Mﬁen&% hl?gglymm &'
sl imbyckagen, GHCkyh 2P @alNRoRy; or helagen. NR1oRL1,  C2- C3
ah 'éf'i’\{}}&/ Lmotr%?F @é&'ey lthe nméhﬂdrpérwxhdestdah@am@rs lof Ferstiiad WAl or

fura

hi eny r F nd R6
Vil el 5 PRRASEHBORE PIPERY 016 GRRC th Ofthbiarer OG>
Shiahbthatelspédtahdiaventisppovided dft&'nponndsmf Formytasolil ey Illa-Vlllo,

wherelﬁ%m%hy%gosj;eg g\aﬁ%ﬁn’? Qf‘g a}Qy, b -C I{(%X fH: aorV(I?lLll 0, Wher ein
| Ryie hvdrmnplnaingede@ @mi"p/d) lﬁ-‘nd?& Q&PXM;QH‘I%I ﬁagalkml |q1-02(§1,aloalkoxy

CN, —N\L\l1? SCs sa\k\%%oyY\‘aﬁéz%lyﬂ oz ShiBBolyl QbyrifRa, faralyl RS taaL;t he

ey are attache forma benzo ring
viRs i& hydregempEHaRhl18Pdsubst i tut ed with optional ly

SRS F§7lﬂr@ﬁd<¥}dehberﬁlyﬂydrag@‘fdrlmplsgélhat 20 are

! ndgﬁvg a@hés%ﬁt Igele Vc?nhing&r%@Ls %ogﬂpo gﬁci( aclf '#X &\?Q:V l%r

Vllla-Vho,sihietdin Reis Canot BEFs.aspect, the inventi on provi des

%ﬁ\%?%{b%%r Q%peggg'@i'lll\%ﬁtlow dré)wdéércom}?{burldé oMEdrinQias Whe bﬂl/ Na-
Villo, uh@eaﬁ@@ﬁ@d of Bs ad Bs Wth@ﬁrbor%}g ?v \co Seyt@% a\é\{%{j‘hed form ¥
benzo! rh‘tb@ﬂ\th!h i @Mbﬁéﬂl Isdlbéﬁléﬁetd \mthﬁr(wtmrwuym gdubsrugg wite d@in 2gfoupkthah
is optio supst it r 8“ s
are mgqupd%nt }é FE CT &Cé\q:k lfoxy %?{lalo ‘bg 3
haloah@lyoglsrbr NO@r Cl 4 al kanoyl wherein the al kanoyl group
( ﬁ'hs%ﬁtyet%ﬂﬁ})hlaly s}}&&%é Fn%lﬁﬂn ‘M'Jvﬁieé‘ E’orﬁﬁbuﬁdé"éflpégﬁﬂas Al

e I nvention gr oVl

Villa-¢itiopehenels Rognd s mﬁag@d\ﬂqapd thercathons fo-whigh ey argR E‘?%‘Pﬂ form
a pyrlgﬁ @ﬂgly%{é\ylefﬁké?gﬁﬂﬁﬂitﬂ&ﬁw mpéammmomg Nea@h oma’ildﬂylb optﬁﬁallyn
substmg@q]@q%lhg Cquq groyps thﬁtgreglgq;?q%pggr{ﬂy g\)/h Sr glgﬂ o(t'& allg?x&galolgen
or 1} dmﬁmd\ﬁlﬁﬁrély tHeyalltanow mroup dd aptiowally seliskiyated With uai®® halpgen

ct,_.the invention provides conpounds of Fornula
atomg (;Bq] agF) conpounds of Formula VI1, wherein
Adry orragaspsct@ﬁe owentipn Pwaldrs FomRNEsOfiFeTH RS \GHeﬂrIVy”a -Villo,

wher%TRb%ﬁotﬁ}fr nrﬂéc%&deﬁw%&ﬂobéﬂﬁbh&hﬁosm on wi th hal ogen,

1-
a|lrp<@|3@yaspgg thynagqtpp proviqg%/ B%WW%S %ﬁéﬁylﬁ%\’lﬁ: orqﬁla-VIIIo
wherdll 8% 8xY/R] ¥ indefddetiyaysilogary haloSfr@athy2- ( C1- Cs al kyl ),

t :jp @H?F;%er a§eﬁ1ciﬁl§ﬁ mvewc%pgr%lnpes comﬁ%ol | d)lf%la IXplyJ 'r%)ﬂﬁovnds

of Fomyl® YV aavheydin thp heninglis Cpﬁecw:loanm Wichis L@p’qlonabirsubstltuted ata
substltagglle\lR%sn%]ﬁ]wnh%glow @Q‘? %12503 ﬁgr(ypég-@ggﬂ(%a%ﬁ@ alkoxy,
haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, - ~S(0)o.2-(C1-Cs alkyl), -NR1oR11,
C4-Cs alkanoy!, Co-CsalkylCO,R’, pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C-C, alkyl, or ~SO,NR19R11.
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In yet another aspect, the invention provides
conpounds of Fornula IXa or | Xb, i.e. conpounds of
wdregomotmod X having the foll owi ng structures:
Cycl oal kyl ~S0C3-C8 Cycloal kyl.S02 X;* \X N or
Formula I Xa Fornmula I Xb 5 wherein Xis -C, -CH,
-CH2-, -0-, - S(Oo0-2-, or -NR15-, where the -C and
-CH groups are optionally substi Q%b 4e.
lprvelansthenagresh Be; W&&??@rP&%’H%{*F§°f8§%”"€%§€'g"é‘)§4ﬁ'%2)ﬁ y %e’ a
compouf @S FoFr@A X mmg(ﬂqéfplldmmmnture@l C6 al kyl, C2- CG

al kenyl, C1- Cs I oal kyl , nyl, hydroxy,
hydr oxyal%&e &Y &6‘86& koxy3 t'é{émé% o

kos@e, -C(O) OR13,
_(Cl-C4 alkyl)-C(O OR13, 10 - co\|R10Ri\Jx, _ 00( O) NRLOR11,
-NR C(OOR', -NR ', -0O5(0)2R', [ANR C(OR', O\,
=N-NR12, or =N-OR13;Ntlhe B-ring is teroaryl or
het er ocycl oal kyl ring, leach of which|isjoptionally
substituted at a s ftutabl e positi ith a group
that is independent I ®ri ndependentl|y - & al kyl,

G3- @8 cycl oal kyl ol 1aqg al kenyl , C2- Cgophliympl , Cl-C6
al koxy, am no, C, - al kyl am no, Cl1-C6

dihatelty| ami no, -S(O) o_2R, hydroxy, hydroxyal kyl, halo,

%ﬁ%@r@ Oqﬁjgl ClS(OfyZ- BlaNR??} kimeys tlhe NB: {d3CR! groups are
optlonallﬂL(g)sNF@g mYth 1 o5 @roum hag)?re &geefggeﬁt? &(ﬁ é%(c% \E\;Blé be a
substltLRa'ﬂ?&"VJ-C SaRgbh,@)@;lakyls GhEt alkertyk €1 haioalhyl SDZgZ‘YGCghygyl
hydroxy, & Mtccé 3@@%5&1@?%@&%& @}alk‘ﬁ) @ldsoR s,
-CONFWRY @IXWQ)NBNRHNM C{SHeRy HIR P(ORR @)sg PRENRCQIR, F

=N-NR; ZSB .Cl-C6 20 al kanoyl pyridyl, phenyl, and

Bk I th i e oDt

gh@gtringlﬁéaétwtogr;lcg[hetgrocgclo l{]yggrn ?%ﬁrg;l ﬁﬁﬂ%tcg)‘ﬁgﬂllby
subs’uthtlggl S%Mﬂb{able%ﬁtlomtmmup Bat leﬁlda;bd(rylently@mg:r@endenﬂy Cy-

0
Ce alkyl,ﬁ;r(‘@%y%h)@i:w %Gégaklfg 1%{20G a%ﬂm og‘{: k%%i, amift @;%1
alkylaml('l@b @4 cﬁdll{ﬂdrr)mCCGWB hydrom@cpaliy a@;@ RPAIgE, Cr
C. halga%oxh ﬂ@om "ﬁa§8 (a?% Og(cg?iﬁ\’ -C(O)blt'&l@(:@)ﬁ* O?%ﬁﬁ
ClONEBamo(dkoT e doimgn st PashenLagkpahhSReleg
1-5 gr@gﬁtﬂ‘\ eﬁo%nﬂ‘ ﬁe‘i@c&d%ﬁﬁi i@ddglsi,| CiFCqradkyt, hﬁOzRfa6]1-@m|kQ3<M,a| | y
S

ubstitute hal o r c
nalociigyeialkon: PErrvRER MRy, SRR Bl NR Ry, CrCe
alkanc%@%rﬁdyylphertyhlaﬁmsozNRuRaanyl pyrrolyl, piperidinyl,

pl %ﬁ%h rué(% %}QIE %{k%ilp ubstftdfédj\ﬁlm |2d3 iy b grdd@é fﬂayéare
indepabniyxol halagehs Gl Caice ﬁ'kﬁwér%n 6 hﬁ%%\lj@q s alkynyl,
nydrolhefiSBaIpiere, ér\]m mmgsrzw od:moarsommsommmmomﬁé :lh y
'CONR@RGI@@P( OMYReBsyNR R R peEs  cHRRABHeNERY
=N-NRG e ] —'R]rg«ﬁ'ld]ahaﬁmﬂy tab hgjlac;enma:bm’\sémqtm@yldlngihe@[ldegehead

ha a' < a2 KY sbBtiatedah
catotrgy oI EA ! e P AR SR RS
halOQé@'Q%ﬂ)'kmh)aloalbvl MNO2 | n yet another aspect, the

e |stl—| BRerdif, Qyﬂldii/?%yrﬁﬁ’iﬁ’ﬁﬂ Widsol@f thibeyi,Turagyl ) pferolyt; piperidinyl,

piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, -SO,R’, -C(O)R’. —~C(O)OR, or C4-Cs alkyl
optionally substituted with phenyl, hydroxyl, or halogen, where the above cyclic groups are
optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C4-C4
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| Xb, wherein X is NR15. 5 In yet another aspect, the
i nvention provides conpounds of Fornmula | Xa or | Xb,
wobere230X is NRLS where R15 is H, -S02R, - C(ETRUS2006/032579
Cl-C6 alkyl, and R is Cl1-C6 al kyl, hal oal kyl, or
phenyl optionally substituted with 1 to 3 groups that
are i ndependently halogen, Cl1-C6 alkyl, -C(OOR,
Cl1- C6 al koxy, hal oal kyl ésuch as CF3) hal oal kox
alkyl, O < @lkoxys COCK Baloalkyh (atiely g/ £ 7s) (S C4dﬁ'°&@xy (Beeh a5 Q&f XlCN

amlno;‘i__\[m ﬁsaliE\QPQ%c J\@I)'(@Vémlkygnorm@w des Comoounds of

et ey gk i Bt e lF a5 g
IXb, whek@in fis NXR, wherein X is - S(0)0-2-. In another

3P E}?t?@tﬁlbthtﬁlﬂis[pé&vt%nirglg&owp?%o%@ 5@@‘%9%?@50&5@ E)FJ%&F?k@ Na
wherein &is HR¢ wheré Rg isodpSOa’ e—%@)ﬂ O &k pya@ﬂbfﬁ'tdl R it edCoilith 1

haloaH& o?pheggl%?ﬁ&aﬁlpé’ﬁbsﬁlﬁ%d'mﬁﬂ aRe @ dRbs a8 ifdeyendenty r@ldgyn

i -
C+-Cs alkyt, eﬁW)ORCIQ%%gWQ?% QP'W‘?W' <S<s'2h e%ggq W@X%Gaﬁﬁogﬂ
hydroxlS}V@NoéfrW(b kyl, Cl1-C6 al koxy, hal oal koxy, -C(O) ORL3,

ﬁill&l‘@}l’%’&ég | e) N&eg%@n%g Qro%(%é%ﬁé}qu O@F@J%Q 811%% :

wherefﬁNuNBl? or =N-0-R13. 20 In some aspects, the
! @%gﬁaﬁ%pg&qﬁb éntﬁﬂwgﬁorﬁﬁouﬁﬁ SMHANLIXXa br-1Rb, wherein

according to any one of Fornulas IX, |'Xa,
Xis-¥O)2Xb, wherein the B-ring is pyrazolyl, inidazolyl,

pwa{n@!hw aspbétl ma m{v)éhuonn;ydsvid@b icethpyunds pfwmolbumh onylKb, wherein
I m dazol i d r rim
Xis ¢ m("d—é-z- ﬁ%&l t'ﬁ%/Té EH@ ggggrglﬁos%r%};égionally substléut?d Yvuth 1or2
groupPinat gy ﬁndemtdbnﬁyfoxmmman snip pe asnkstiiugnt Qm't%i IhﬁllSPﬂ%‘H Ca‘f:'s a
alkyl, éﬁgg&ké |c h%?a?l%%‘ A V%Il&ﬁ\/l <’Jhy8:'foS2;';J my&rhs’estaudyﬁ C+-Co alkoxy

haloalmxye«w@ OF@z Calalkyﬁ)rwo%t&‘la cEO éﬂ%ycg&fﬂ?ﬂ%w&m C6
jg;\doamqarg:(o RL- 6@(0)9#& al- NRICROJRAGN,=BEIR B, &EN—OWdr oxy,

q-j)((%asklé s’ h%‘g%ﬁ@np Céhal oaI kcé(oéﬂ.ﬁau%zl)@ail O% %Bélynds
accordlﬁé @)aﬁhkl loyé B dDnRas 1%, O(iD)DNRbORjeIem thed-ri@Ns pwriazolyl, imidazolyl,

pyrrol;cgfO tggﬂ%{l L&)&g@% Yhyrf%gﬁirnﬁbmz&lag@’ nakﬁoﬂﬂmld?rﬂ@' Iy

pendent sel ect ed
|m|daiapgmnumvlogsemzolo@1nrmsmal kwlyl QrEYHYY: ea@nof@@'% i pRtipnally

ubstmﬁéc%'aks%sut&l% R Wvith Mb{ét is iR@epehtiertPR,-Co alkyl Cs-Cs

Cl-
cyclo%ﬂq{k Ykeﬂx)f alkyﬁgﬁlegy% allgpl( Y2 I%?NE SE]'Ii\mlnl
dlalkyﬁm ihd, @(@%tzhe hyd@6n€ Bydroxybikylj rale B4-Ce halpaliow,i Gl f@tmttgxm ds

Ol t
S A Act o o AR5 Gl 206, o
Co-C altifipmeanl, beredimosiengrisiontinestls subsstutg Wit 1c§ 81oues 'mpeg%ﬂb
select led ﬂ%}fﬁ'la%%ﬁﬁ RYlc dagéll |_goyet Cﬁéé éll’mxg%tdéfkm RSIOSAKSxy, HyB®xyl,

rovi des conpounds_ of r
ON, NGrplsias). S5 @iF e BBV h e G1C Coelser ﬁ"%%a"he“&ba”d
SOZIQka)(c wher e the B-ring is defined as above and where

B S RSB O B o

comp%ﬁﬁk!s(‘a*ccortiing to anyameiodbRorpwutes iiXke $Xic onnqxg whers tb¢ B mﬂleéned as
r any one of Fornmul as
abovg %&)’w?%%e Cs?gggavﬁ%ﬁg%ﬁﬁgcgblrggﬂf is defined a

In yet still another aspect, the invention provides compounds of Formula IX-2, i.e.,

compounds according to any one of Formulas 1Xa, IXb, or IXc where the B-ring is defined as
above and where the C3-Cy cycloalkyl group is cyclobutyl.
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W@ff"@ﬁﬁffé yI In yet still another aspect, the PCT/US2006/032579
i nvention provides conmpounds of Formula I X-4, i.e., 5

conmpounds according to any one of Formulas | Xa, |Xb,

or | Xc where the B-ring is defined as above and where
the C3-C3 cycl oal kyl group is cyclohexyl. In yet still
andn Y%ﬁt”%\%‘ﬁé@{ aspeflethe AvveRIaNGYvies sPRAINGS ATIREIE 166, i.e.

compBtiri# lagcokdfndpto ahy Bne of FHANDIASIXASIXBCEOX EvRdie tHR BANg RRIGfiR as
For nul as Xc vvherethleBrlngls defi ned

X
"’]bo\é%a"dzi'ﬁr}?\)eeh ﬁéf C\%ﬁ%qlogﬂiy}%m&'s EE'I®GEYbal kyl group is
cy dh yd eiilt anlothed @spect, thetinvetiidnl pravites kemp@aspe ot Forinhla 1X-4, i.e.,

comthYrﬁiQtab%‘Fd iy l‘a\él'n§i Sﬁ’e GfCﬁHRﬂHIQQ BaOfxb F&'J_)@:‘ ﬁl;fré %ﬂe%-nhgi §deﬁned as

accor any one of
abo\(@@d\M‘i‘@feeth? ﬁe’CBC)fqu%'jM 93‘0%45 cyierewd. above and where

t hem ﬁ%sﬂ&r@w dlakty ihe v HEbNI pFoiass Ic@tﬁﬁéw‘nlds oﬂ %r@n@tmru e.,
I ovi

t
comBoGS estiliRALY Ot SIS G P s HhTR oA dpgrsd as
abowmareirvdarg/ﬂweca@g cycﬂnaqﬂgyrgrdw is cpojahieptydy ! , pyri dazi nyl,
PY g Qi aqothlt]aﬁastggbtﬁ Llnvehtthddes Q%%écﬁjn?ﬁ% of FOYE g%fﬂtdé't 9
comgapunsig écwdlmﬂ)ﬁo@ng QPR o ﬁqmalbfﬁ Xapl8i Qn Demwhege thﬁ? Byrindiigslefined as

aboMEfHd viHefe ma@@@ga@wyvgra 9@fdbockl- C6 al kyl,  C2-C6

P Bk 20 BT s saegos ek Eomy L;ffi'pog«gmpounds

of Fers(u@) \dl, Eﬁhél@lhmnag leyHefgroarMRiRRpYridyChy@6idall kyaidagihyl, pyrazinyt,
thle@ f&énﬁul &?pglrazo rc>'r ﬁjﬁ/&?zo[yh egc,@:ydf WhICII ?éroapﬂ#al% Pé(lgstlﬁl e¥j|

one @Il MO sabﬂwtabl@poszt@ns wiitp mmm{t arer md@maoﬂemtlw habp@m 101 Qe Iabkyl
C-GANRR) @%Jbﬂl@ﬁjzldéﬁcscélf@@ Hﬁ%%lelf héfémmw a\y&%xwhyép;xyalkyn CN,

For mul a avi
ool BT e A Dt e - P EM: CHOBBSIO.BN G e,
furanyl, @rrolfAopynalidinyKepideaidimal pipethziny? phiame maemy CXKC, slkylCor,
-SO!SI:-RH'R -CH2-, -0-, - S(OO0_2-, or -NR15-, where the -C
and®-'tH groups are optlonally substituted with 1 or
2 dv anger esrect, thednventinpraddastdompowsls EbkarmatanXaoer Xp, be, a
COITI%HLQ@E'O* EsHbIa ] ha\gnd metf’@}lloWﬂ%g.truc%esOG al kyl, C2-C6
kenyl, CI1-C6 hal oal kynyl, hydroxy,
hydroxyal kyl , He(‘ﬂm@\gb oxy, haF#EMKoxy, - C(0) OR13,
~(C1-C4 al kyl)-C(O , 30 - CONRLORML: - OC( O) NRLORL1,
“NR C(O OR', -NR S(OY®RYy, -0S(0)2R', ANR C(OR', ON,
=N-NR12, or =N-0-R, 3;y36 WO 2007/ 02n,@
PCT/ US211116/ 1132579 tRe B-ring is 4 hgteroaryl or
het er ocycl oal kyl ri ach of whichNs~qptionally
substituted at a su tutap) e positi o'th a group

206 al kenyl | CoLOBAK nyl © O Cb EIRBRYS ani o,
Clw@6redd, kyl am no, Cl1-C6
Xis —C-, -CH-~, ~CHy-, -O-, - S(O)o.2~, or -NR15-, where the —C- and -CH- groups are

optionally substituted with 1 or 2 groups that are independently oxo (oxo can only be a
substituent on —C-), halogen, C4-Cg alkyl, C,-C¢ alkenyl, C4~Cs haloalkyl, C,-Cg alkynyi,
hydroxy, hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, -C(O)OR3, <(C4-C4 alkyl)-C(O)OR;a,
-CONRoR 4, -OC(O)NR1pR 11, -NR'C(O)OR”, -NR'S(O),R”", -OS(0O),R”, -NR'C(O)R”, CN,
=N-NR;y3, or =N-O-Ry3;
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di al kyl am no, -S(0O 0.2R, hydroxy, hydroxyal kyl, hal o,
Cl- C2 hal oal kyl, Cl1-C2 hal oal koxy, 5 -NR C(O R",

wo NR7BERR , -C(OR, -C(OOR, -C(O al kyl OC( O ¥ 1/US2006/032579
-C(O NR1OR11, oxo, ON, or Co-d al kyl phenyl, where the
phenyl is optionally substituted with 1-5 groups
i ndependently selected from hal ogen, Cl-C6 al kyl,

-CO2R , Cl-C6 al koxy, hal oal kyl, hal oal kox RPF@
Ghe BNIDE s pheterphiukay heteogylealio/ {inor eegh o wRigh s orti éRll
subst.tﬁ%a é\%&gﬁn@yu}a ﬁgagwxmrﬁ ?rgb%m?il s hrggpbyrndeﬁgm?w&ga CSM v
eycloaty, o Calkasy. G-y By Ere PR SRR 5
d:alkylé}ﬁin@gsm)ogﬁa HyBrogy, my&roxsﬁkymalalmmwa|oaml %Chmlw{oxw

oL i 0k ISR sfon Gy bson.

Co-Calkyiphietiyh Rbhere th@]@e{bymg@tmglly suhﬂt@@@v@qﬁ -5 grayRs gp@ezﬁently
selecteog?g&ﬁ Eﬁﬁ : cR Qé;@ %OZRO'&1 s ShoNRARoalil, halialoky] Bydand!,
CN, NBe. Ipﬁg@gﬁ]‘éa&{%z @{@Ceﬂégp RS nakiTgYy RPEYLANA, St

OZNQ)(o@ eal kyl ring that may optionally be substituted

pwéﬁ,l?,q?wgﬁy%ﬁn S ﬁp%y%ﬁbsﬂﬁﬁem hof"|2k?/ lor 4%%;35&% 4 H
indepdndesatiyydxp, hzjagenl GiGs gikiyl Ee-Cel Bligny), Ciiie Flj@lpalgylf{y‘,;Ce alkynyl
hydroRY &wa& %ﬁm&?ﬁalobﬁlbﬁy lct:(ol)@ﬁf_): W -Cr aW;J&(O)OFQQ 0 rFf
corwaﬁ&?&%(ﬂw&w NRGORI A e S 2 s Gl b
=N- NF@J Q#I&N @-R% atd a@@itltbr@nﬁk\hcya@f&est ¢art:mre<anomm|mdmg the tEldegehézd

pS en
carboaﬁ)mﬁy coeqj_)mehoa{gm By c?a‘élﬁ/fj h |"tl‘§ o‘%ﬂﬁﬂ }é géé bg?&ﬁ vﬁﬂr
halog@(ﬁ@sh&blomhkloadyyl (@dch as OCF3), (]\I, am no NH( Cl C6

al ks |ﬁ &b pll\\gnglg@ylahﬁm idinl, okaddiy ARk, )furaﬁ‘)ﬂ pYeBlyl, biPeritiiyl,

I nvent | on pr ovi d ounas of

plpera:'awhuyreollmayldmldamld'nxh pealyin-SQ-R I@%R %I ﬁRy@{ Al
optlor%ﬁyﬁ%tltufeﬁ emth BH@\‘M h@dtox, @Y halegenC whare theckboud cyetis aroliss e

optlona@( ggqutltuteg lwnb:11 th gEﬂ”R?/FI ? YR H’\drﬁpeq%tlaétglh%egen rﬁ%f&l C-Cs4
alkyl hﬁiog alklsyy), C1-Gr haibatiyy (suctpas OFa GyCadhalpskpxypedh amQ@Fsh Mo

i BUELEESHIEN GG SRR 5 007, L5 o101
hal oal kopeyaroshes Bspest. mgp@entlowg\fltéﬁwqompm 3(9?: pila )gebor

Xb, %greﬂMS @not her aspect the i nvention provides
ouno‘\I of Formul a

By eanoRerseech DREVEHOE VRS SrBbTaEs I e K et Xp
wherélR IKNTEINR, Hehef R Xis H,WhO5Rs] -C(O)R’,ios C1-CEaIRYlCara- R isrCra@ecrtiitybr

haloaﬂ?yp Rbpﬁqﬂﬁlgo'%gc!f oy %;&7 ﬁiﬂtee (A@{ 14@@@%@%@@ m‘afapé:rfa&ﬁﬂ&" h%loéén,
Cy-Caalkyl,- ceeD)oger SuiSis alkoxy, boalia aurly as B (haloatkew wmﬁs@%ﬁ) 2

S are |ndependently 0X0 (oxo can only be a
hydr&ggb‘ﬁ ?uen on -C), hal oge

-1 Refilanotey agsch R RN PR IPRYID P FpHERAP X
wherBKigxyal kyl, C1-C6 al koxy, 37 WO 2007/022n02

e é-(l%},gﬁﬁh Sheiip B Rt KPR e o 5@9 Wibreln
Xis =BG O OR', -NR S(O 2R", OS(O)ZR' -NR C(O R",
:'\Ii'n’\ell%%er é)srpeé_t,'\thgin%ﬁion provides compounds of Formula Xa or Xb, whereln
X is ~C-, -CH-, -CH,-, where the —~C- and -CH- groups are optionally substituted with 1 or 2
groups that are independently oxo (oxo can only be a substituent on —C-), halogen, C4-Cs
alkyl, C,-Cg alkenyl, C4-Cs haloalkyl, C2-Cs alkynyl, hydroxy, hydroxyalkyl, C4-Ce alkoxy,
37
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In some aspects, the invention provides conpounds of
Formula Xc, i.e., conpounds according to any one of
wdresomotme: Xa, or Xb, wherein the B-ring is pyreenuyionso32s7o

i mdazolyl, 5 pyrrolyl, triazolyl, pyrrolidinyl,

pyrazol i dinyl, imdazolidinyl, triazolopyrimdinyl,

i m dazopyrimdinyl, pyrazolopyrimdinyl, indolyl, or

pyridyl, each of which' i s optional |y substituted at a
haloalkwbm(oocumb{@ Qaliyt)yiCiR)OR 4 rCONF dup -PREDINRewR 11,

NRC(b}Eﬂfpﬂ%‘é‘ @ I%B fﬁﬁa' Jaw 'o o@ @8 -NZNR | o8l 40y0.R,G2- C6

A m%mm@ts MIWUOB%WW? %ﬁﬁ"ﬂ?&“"s é{%ﬁgﬂ%& 'eh;‘?&"‘cg Qds
CCOl’dIh @U Yok ¥ Formuftls Xa, &6 xbOahdraindizd Byihg ls(m/FaZQIylhmldmplwoxy

pyrrolyl. tfj(a@')éh FP%VS@V@)%’"E@%F Nﬁﬁe&%"? 5@?50Wy'

imidaz&priGiilyk pymbsonimididyk indolyler pyfieviydach ef whieh isRaIangly
substltlﬁi?cht ! uwsﬁgtameéga%gﬁrv ?'k 91§p thiade m@é‘ﬂéhﬁérhtbjl C&Iﬂaﬂ@l{ (TeToN

ogen C02R
cycloalkgll @a@d@kenyhgt Gasllodyly Cr y%ﬂkwwm'mé}ﬂ CG%Z"" ﬁyp@xy

d.alkylaréﬁé’) Q@ &@lw@@xy?llhwbiyalkylmmnz halbal&d, @J- @;almlgdllgoxy

-NR' C‘éﬁ*ﬁed{R 3%6%9&? ?g%)oﬁ Oémgﬁé 3 ouingrb ﬁlﬁp@j BX? o or
Co-Cqatkylbheriyl, Quheraltbﬂpmmﬂs opipoalydubsiituted \wﬁw -519E0UpS mﬂ@@%ﬂ?r&@

selecteéﬂ‘@n?ﬁ%o%e& G Cs. T g)rc% ES ClBgr %IS&(y' RalGeikyfl %falo@lﬁ@ixy RIS,
CN, N@pmhwaVyS@J)b}s Qe ell). R oRe %VC%%IF@\QQS%'Q}.{II RsPY g

SOZNR"?{' tions with groups that are independently hal ogen,
Ci- 36 al kyl

Cl1- CN,
R R R e e L S b e
compcbhi@adpidingay ahylyre of EOrmpitesiid, Xb.ar XcS@perathe®@RIng ispe fefined
above@gﬁﬂ-l %geé%rﬁ Fec;lu]p it rfdﬂ%ﬂaﬂ%%%dn)éuﬂ&rsm@éd Gorl dfYlore 1 N

hds t is subs@ g{e ﬂ(
substitstable goattiongewith grgwpsé%ﬁﬁfw@dqphmné hfl"‘PB%‘n@t heflk sf% {2IKOXY,

CFs, dé‘Fe @m&gﬁ bﬂ”priéfnsmﬁﬁ)zqgnnpémﬂ)s NRmFE@rameauaén@l plyridy],

accordin one

shemel SRS Poigy @ a5 o e

exemﬂﬁ%%@@éuﬁds @eqiydyl & sppstitteclyith haldgen ol axaoplei ablved. | y
rﬁs{\tol Luted. qrﬁ‘v%n%n o%s%gmﬁ&FﬁE Iof f@rﬁﬁ*ﬂla@( @C?t%' tions

are |ndepen
compalndy bcco@ilnm aay Iooe(qf Forr@pas Xapsbaor Xy whergyie B-@\g is as defined

aboveoﬁqyé Rc%igmary%)rgupf .Q%y:ﬁﬁdﬁlmém is optNRél@%L%stltlﬁéd £¥one or more

substlpembleimjsltmqwmg groHQFetB@tﬁgeg%gqe%gn#ryy gégg%oél%kﬁm (IEhC%/ Eﬁ?ogy,
CFs, @@F’st F?)Ffrm@ﬁ mf:bhertybey i mze(nmoealkm oNRgBs, Cobpakandy, pfidyl,

f
phenyE Gy (PR s e ogef i o e AR ot 4&.@%@‘3’; ned
30n gm@netharmtpeaetha Eventioapkplides eampousdssfHoray? Ky i-e

compgmg% talc%osfglﬂg d Q‘&%Inla ¥ StiRSins ké’t)@)d Olaj(c QhBreChe BINNG is as deﬁned

ositions wth

above andipe helermeny IREP SATAZex.. vEoREIOpT 0”3&3@8‘6‘5‘?1&! gkgpe or more
subst&?lﬁgm bns MitA gRouYs ihale |nﬂ8|§ﬁﬂ\)délﬁbyy1alogé§02}1(@h4k@601 -C¢ alkoxy,

NR1LORI1, = Cl-
CFs, ogﬁ@m@mm St R R Es G aRat by,
phenfil orCBOBER G K Wherd eachRid dndatpit frelepersipaityt H ot <ﬁeCa aldént i on
gdg\é{"gﬁer}%?&%? 3 peﬁpﬂ% lﬁfen@%wlogﬁ éov%&odndg of ﬁﬁmﬁ@r}mueds

one o

b, Xc
comﬁobﬁds&cbmﬂglgltcsala@rﬁ@f Ferawlas XB ot onXe Whees ‘l‘?%?ermé% 9 44 e
abov% ﬁ@é" Re' h@tepégr)ﬂébgl}ﬁ lis pyWAnGwhieh RRIpticH2AY kl)/osﬁtuféafat oret @@ thond

stitutable positiaon %&(%‘gﬁp( §ﬁ<oxy
substitutable rmd%lwﬁd'@ﬁtgwpﬁ gl%@’ér'i‘de?ﬁ“dé@“% 12635 ’
38 WD 2007/ 022n02 PCT/ US2K3116/ 1132579 CF3, OCF3,

hydroxyl, ON, phenyl oxy, -SO2-(Cl-C6 al kyl), -NR1OR11,
Cl- C6 al kanoyl, pyridyl,



phenyl, or -SO02NR, DR11, where each Rio and Rl1l is
i ndependently H or Cl1-C6 al kyl. In another aspect, the

wo moentison provi des conpounds of Fornula X-5, PCRUS2006/032579

conmpounds according to any one of Formulas Xa, Xb, or
Xc, where the B-ring is as defined 5 above and the
heteroaryl group is thienyl, which is optionally
substituted at one or nore substitutable posi tions,

CFs, OBF4, hydyoyli 68, phenyloay. eSPn@erse Atidh NG oRat Gyenalkaspylggyriavh
phenyl a(Lkgd) NRChlehélleké%b{ R 4ot Ry, iEXAdSpenayeyaxyd G,-CNlkyl.

alﬂ RBQi'@ﬁflaSPGW rthed'We"t'oerQY‘lg?gco%ﬂp g%lﬁgﬁlr%a%\?hqger e each
comp ol aRestdifd o dry ong delpc&mdbm(la thHooXc @heeshe BRipp is asrHe§ogfe
5 above ﬂ%\cf @gbﬁt@éﬁgj’gﬁégg erliyh h 53{% % IZ sﬁﬁékﬁﬁg%ofelﬂ:bﬁg orWhélJé

anot he
substitatalple pbsitiank eith groens th@harp rr@ew@gntkyckﬁ@e%&s GofalphFreip ko,

CFs, 0§F3,’h o, Ch&?ﬂ&%ﬂig:st ?c@rc%lén@nt RRARY, RE, arkarExyr pytldgls

B- bov
phenyla@rdsewm%t. élfr@g? g,qch e 315{3;1 Bﬂiﬁeﬁﬁﬁlﬂ gnﬁgalkyzil RY%Eme
exemp%?} sfRdUhdS thelBrsdniyt lslblﬁ!itltatedmitb haibgern foe exayos chlorat abl e

10 DS g olp i Pyt ol AABRGRASE EbRK S0P
compdahésatconding te SH2nect FWLMSR@L Xb, or quthe@lurggs as defined

above gngﬁ\ré%é eroa‘?% 5@?“3 fur=mylPRGEV S opﬁUnaHy%Q%Hﬁﬂt@Bﬂ\ﬂone\Mﬁ gl

IS 1 hdependent |

substitytabletpesitiensetaroups éhat ApaiePeHe ‘i‘%h\ﬂ' fb%pc%‘ﬁ/w( % f”"k°xy'
CFs, OWSWBI%X%' oN ' ph@nylo@@lﬂ@wwse aliof), mmx & \0s lalkahayt, @yridys

15 phenyb P Ié,qg NR‘NW 1 evtvlgqrrg %%/%%F%ﬁ?rrdy Fkﬂ ISI?I% eﬁ!ar?d 0 %t‘ bg-bné{ll(yl
t [ anoihe phupethipk inventiontprayites pm)pquﬁyq; 0 ognglp Kkil e COMNPRANES
of Forgﬁ Nlllgv{/he%&ftﬁ %]bx‘i%% Bét@l%éycldaﬁ(%/l%pt 'isqﬂ'ﬁ{)ild(nﬁ T)h)%hmhylt;iﬁséréﬁinyl,

oSi t 1a| ogen, bX o
morphhigh thidrkerpelinylpey tl@gm%h%{wlﬁ,%d r% @cg)&,thea ve rings

is opuBﬁaluzéuB&wuted%h@atbdﬁQMe db}émwwm{ haldsgedrcoxgzaialkwloz @GNikenyl,

20 G Cailumib Sy s AbEMERbRY B it haOBh &, kil -

O)oQ-Y('i L amtyl), PyRiIR, ICd-IC@ylkanopll PeCiatkylBQ:R’, pyrisyh ﬁ‘genyyfuranyl
yrro@s;?yé%lldm){l) P %Ylhm | on a)%)hen ?he 8'5841%4 Jor é@zl\ﬂ‘(‘ her

|nv npoun

Xlimarmtier Z$sct, the. mvenm\?j@\(ﬁﬁés?ompotfr@? REFgmyla >H%9P‘£% tfe

comp ds o Iac's(fﬁ’é?/‘ngrtlﬁ‘éfoll weural kyk 02
eroc oal y~ gr Formula Xl a

For mul a XI Hete’\ﬂﬁ@\"%'kﬁ(\s@ Hléltem@ﬁ%a'k Ce,, -0-, -
S(O6.2-, or -NRL5-, N%ere the -G and g CH groups are
substituted with 1 or groups that af4 ijndependently
oxo (oxo can only be apsubstituent on -CG),
hal ogen, Cl1-C6 al kyl, C6 al kenyl , hal oal kyl ,
C2- C6 al kynyl hydro ydr oxyal kyI aI koxy,

25 hal oal koxy, C(O) (Rl - (del- 4 al kyl )

- CONR10OR11, 39 20 7&22n02 PCT/ USZlJF;IOil@{! 579
-OC(O NR1oR11, -N -NR S( O 2R
-Niekf O R, ON, =N NR12 or =
X is —C-, -CH-, -CHz-, -O- , - S(O)p~, OF -NR15-, where the —C- and -CH- groups are
substituted with 1 or 2 groups that are independently oxo (oxo can only be a substituent on
30 -C-), halogen, C4-Cs alkyl, Co-Ce alkenyl, C4-Cs haloalkyl, C»-Cg alkynyl, hydroxy,
hydroxyalkyl, C4-Cs alkoxy, haloalkoxy, -C(O)ORs, -(C+-C4 alkyl)-C(O)OR4s, -CONR1oR1,

39
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O R13; the B-ring is a heteroaryl or heterocycl oal kyl
ring, each of which is optionally substituted at a

we upshrisut abl e position with a group that is PCT/US2006/032579
i ndependently C1-C6 al kyl, C3-C8 5 cycloal kyl, C2-C6
al kenyl, C2-C6 al kynyl, Cl1-C6 al koxy, amno, C -C6
al kyl am no, Cl1-C6 dial kyl am no, -S(O o-2R, hydroxy,

hydr oxyal kyl, hal o, Cl-C2 hal oal ky| - hal pal koxy,
OCONNR IR DRSBTS RE . N CR. NG 6P

oR C(O)alkyI(I:(O)R _C(O NRLoRL1, ox0, ON, or
' Co- Clal kyl p

Detstna s BHORIhOTET GG RAG "H%%‘%“n%ﬁ"*?@f“t'* 9@3}“@& g
subsutuiéd@ﬁbféaﬂasﬂmle (O HIGE kgroupimmdep@ew ko3, Cs-Co

inol8 @blk}ﬁmmo C4+-Cs
cycloal ﬂgﬁ 8% ylt&% '55@% @m&%ﬁéh inol 8- Fino, €
dlalkylalghd(ﬂ?&ﬁgb)oz/;pwgw] hydppmq\{ halep@i-C W{I&%gﬁiﬁhm ]1180%5
-NR C(@fﬁ -NFﬁpé‘t?ﬁy'-C dw* LstphoRD: éomn@lon(bm pmmmommewor

CO-C1aIbX)phe@yl, \ﬁlpeﬁ? Fhe Hhﬁ?\@ 5’20(5’??%"}6 w@é |f]m‘ﬁ=8 Q\{ltR G r%gl%émdependently
selected%@)f%logen QO ARy, OCOMR - CECeiHoyy, habplkylohﬁgqllgpxy hydroxyl,

substi t ut i s X\, alkah RYE Pheth ane
CN, Nth%“%b?B%)fee%?gz (% B? @p/?é Nﬁéﬂ Y5 oﬁfal onogF?g/ substit ut ed
_soszoikh ghdt 0 5 groups that are independently hal ogen,

1 rs%ﬁhenégﬁ e ﬁ\n‘ﬁbﬁhyl dxhzdd, tﬂlbkﬂﬁyranﬂ;]pyﬁélyhaipemmwyl
s e e
p|peraarmy|l mgrrolmgml@;olgjlwwr)do VN%&%C@E —33@3381 (% Cﬁ%h/l

optloné?IEI sh@%tutédﬂmm%ewuoiyhteﬁyl,as pelogen Meeﬂlm/@hwe eyelip g@ypsd@g
optlonqllM sy@l&ﬁdﬁw thrgmjl %ts %ﬂat‘?ﬁ%rm@élpgnden%@@eﬂ I?dﬁ)xw:ﬁﬁm 20

nventi on provi
alkyl, CCOPHKORY € &y hﬁoalhﬂKsaJCb(laaCBx) B, NGRS HRORRLSN.
amlnogl]ﬁ(]rcé CR%Iﬁ&ﬁgfl aﬁ%% -Cs Q&;@)E\?Nopr Cl C6 al kyl, and

h | K
sintyet anotheeaspiEt eiﬂVﬁB‘f?Os'oPgﬁ’ §°‘PH #0”%@%6@%]’&'% y

whereﬁa}{@ Cl-&% alkyl, -q(OOR, Cl- C6 al koxy,

Lo SRS DAL G bt S o5t the
whereln Y RINRpWhede Byiisles-SOaRp sUAIR, BiC okt andiR ds bt K?By
haloalgg,ocvlpb%ry?( % %IO%"M 'sgbs%ﬂj o{h r:uatgg upsttﬂé@%egmﬁégdrygﬂy halogen,
Cr-Colatiyh wommrQrCelakOéwdlalﬁ)éPW'é%%B@? CFﬁ)héa‘ Mms%a* B
hydro&[lqﬁ\l \eﬁoconpounds of For mul a Xla or Xlb, wherein 30

SRSt OGP EPYFA T B ER BV For o Fapie S R

or 2 groups that
where@’fﬁnd@dependently oxo (oxo can only be a substituent

4 or Xib, e
h An 6%11‘3&/ Fspe glggnveﬁﬁo %Pw@éh ‘i%’?o?(i;%s %E?Iggsgiﬁ . ;)1 A Cr:eeln

X is -8 @y, haI oal koxy C(O) OR13, -(Cil-C4
all\f‘lg}ﬁ lﬁ)s NREIarRLUMb, Xla or XIb, wherein
NR S(O) 2 oS
X is —EON-- Qﬁi,E%HD,rwhef@ e R& ; C§§5H| Iqrogé re ogtéonal\"% %%@thd witfPlor 2
groudsﬁNﬁ'&Fé mépl@ﬁdbntly'ie;&) (omrqmmmd/sbeca‘su’éshtmm an X3¢0, haloggn, C+-Ce

o SRS 5 FFLIoLE, BNl T o

halodRoky, 0L (0)OR1s! (@204 3tky))- Q(@r)@%issl tﬁQ‘NRm 1p.yp§§®|NiRj|qﬁ1y|
NRGBIRENE IR -dLOFRO! MREORICRYEN-NY, WE0024022n02

In some aspects, the invention provides compounds of Formula Xlc, i.e., compounds
according to any one of Formulas Xla or Xlb, wherein the B- -ring is pyrazolyl, imidazolyl,
pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl,

40



I m dazopyri m dinyl, pyrazol opyrimdinyl, or pyridyl,
each of which is optionally substituted at a
we upshrisut abl e position with a group that is PCT/US2006/032579

i ndependently C1-C6 al kyl, C3-C8 cycl oal kyl, C2-C6

al kenyl, C2-C6 al kynyl, C,-C6 al koxy, am no, Cl-C6

al kyl am no, Cl-C6 dial kylam no, -S(O o _ZR , hydroxy

hydr oxyal kyl , hal o, Cl-C2 hal oal kyl, C,-C2 % I<t XYy
imidazogyFRnG{re), RyrazolduRiSiing; or pyridyl, eacmpfvhich '@Pé}‘t‘ﬁ"y substituted

a subs&%@e %}35’%@ %@ g%?ou thﬁ(l@\ﬁ@éﬁﬁ’éﬂtby 33 alkANC:-§ cycloalkyl, C2-Ce

wh A
alkenyls GGt Vet Hkow: Smgp e ARG Gshe FOILENRG; SR
hydroxg rh@/Hﬂoﬂ I@:g‘ﬁﬁlo €le, Habaidyk C1-C, halGRIRIxy, (BIRC@)BT KR POR",

-C(OR’ S@%%Q E(C?%Lﬁ%@ﬁ yF@ﬁ%\?ﬁybE{OOaN W&CEREIB%%@P(Where
the phmyr iis dpinqnawmlbyﬁtutedmm 1-S@PNIRS mRendeIyaﬁq@pﬁg ,frogg}géggn Cq-
Ce anqﬁ %d R"gﬂ‘b Qﬁlcgg/; 165 naRERGMYNEEEY1, ERT KDL, dhfyicky, -S(O)-

S accordl ng to a For nul as
o (C1-O£Iaa<yl) *¥NBsoRor CxEealkangdr %Vrlfjﬂe‘%]‘?éy 'e?’%?gﬂg%? group is
pl}‘nra'iweﬂhbrdés@%ét; theviblv6dtioh provides mduyidsmfk@tmwlalt(éﬂj i&t, one
or nore substituta
compeRU RN g oG B X X gy e Iy A b igbodlt
group 8@yRolidngt mbick lis, optiGilly pitetitutedsay one g@)zorg mbs@gxta@]el@ppglons
with grog&\%% a&lrﬁepeﬁerﬂyﬂﬁﬁgﬁ{ CH@A ralk?l}’h CP&I%W' CF300CF3 hydroxyl,

Ré LS ﬂendently H
CN, plmanyloxy, E@Oaﬂqqﬂs alkylk 'N‘ﬁw%no‘f’h%@ra"%‘ﬁ cRYMAYHC ANt i on

-SONK, @I, %ére‘“ééﬁfﬂ) RIHE ROfis h‘-ﬂé;ﬁﬁmbantDﬁIH &,C.iCemlkyl. compounds
accordin

e B iR T B b e .
co pc\MNdQ Bodogdinpibiaoyiand of Feumngas Xlat ¥b, aitXiep n@e@jﬁ thﬁﬁp‘@rocycloalkyl
groupﬁ%@é%@p& B{cﬁ |spogﬁ6r¥alllﬁaﬁ)é%{ea at &{eo&%ré bB@sti@faBle positions with

group@@lﬁﬁareh;dﬁp@)dpnﬂy l@kpgen &,éﬁmll@;&h Cz g@xy( %&B@?I—J;M oiqﬁ:': éN,
pheny]cgg,zgg J&:él @16'1% MREANQY-C BREMSIY byridgh meryl, o0iSONRoR 11,

h? 3 nd R" is

wherq ?ﬁ%ﬁ@rﬁ@rﬁw ¥ |r‘qe6q.nd@1t_y§ F%ﬁ 'n yet another aspect,
t h@yétré\vi@tnén BPedhrtwyindation propidesicanolindenf framaulaKi-3 i.e.,

com p%JrH{s aa?or%@% 920 865U HQ?XE\OXW‘?{ F%vh@f’e th® h@?é*o@?clégll@l

WPt ne erocyc rou
groupdis pipe@zinylyWhictvilioptienally S@lp@tﬁlﬁ%ﬁ‘l e Bots %“thg%aﬁ? PRHONS

with QFBLEEE tivaf g%t ih el&eﬁ@lnﬁy Pé?@deh' ©8; aIWI td)-@lkeRE CFHACRY feydroxyl,

t CF3,

CN, maoxyhﬁfmq&y@ea e NG 1pﬁ%@l§9¥m‘ Pﬁiﬂé’?{%@"y@% kyl ),

-SOZNN@S Ruhere 6dch®g, aﬁd@nﬁsyhdepBWGndyH or phEaglkyl. or
Orln@ﬁlﬁ@@trg ﬁiﬂ"é’l&e hﬁ mev?&ﬁ %Ich ﬁé&unk@ of ﬁgﬁﬁl‘éﬁ@-@me' y H

ano spect, the |nventlgq
comppunas abesrding lipanyrons Oblformlaﬁﬁﬂlaaxm 0"4X|01 waere thec‘lﬁﬁf%‘"t}'ﬁ alky

grou ?r%r&{ﬂ%l Lhidh' Y o al@fsulgﬁu'ﬁdﬂﬂ A9nebAmordlshbstiutabid gositions

'het erocycl oal kyl up [
with guhipshatareptensndently halggrth Cr- Ge BlpteG - Grl %?Qﬂ% Q& hydroxyl
CN, sHéRFibkyL Lé@zt(b?- Eaﬁyl)t INFRISR 3@ VB ot eltkag oyo, iy sdyl, phenydroe

50, ndeﬁe}?{ %Et(?ﬁ 0 aaﬁ%ﬁ11p&%'8ﬂ§ﬂ68§3“t'w'§é§1'3§é 8%” g?ﬁy| )CFS

Nﬁlsmahen asﬁaeetﬁﬁe anlvératioon providpy cq:rnlgdupdspﬁéﬁwpula S5, i e
com%quoés a«%gr%ir[gkto W(fn% of ﬁs&#ﬂs%é‘ NG, %’r XlcSwhétd eRaResty bisalkll

n anot her ‘aspect, the invention
grouplsdmbnhemho|mbwhlnhi§ aptiomadly pHbeUiRe Bkonei or gore sybsiyBhliRds
nt bRE, s AlkyXCRC; sikox¥] CFs, OCFs,

pos B e B L e o T

t hi onor pholinyl, which is optionally substituted at

one or nore substitutable ppsitions with groups that

are independently hal ogen, C -Cs al kyl, C, -C6 al koxy,

CF3, OCF3, 41 WD 2007/022502 PCT/ US2006/ 032579
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X ON, phenyl oxy, -S02-(C1-C6 al kyl), - R1
(?:{ Oagzé‘q(anoyl , pyridyl, phenyl, or - 802NRlO'I%gl"?[llgz006]7032579
where each Rio and R11 is independently H or Cl-C6
al kyl . In anot her aspect, the invention provides

conpounds of Fornula Xl -6, i.e. conpounds accor di ng
to any one of Fornulas X a, X| b

hydroyk GNOEJ]P@V'@)&{ k%)g (C@Cgplg)db ngwRH Ci- sa)%(anoyl pyn(riﬁ p}henyl or
-50, MR RIPH RO kbR o SndReiindehendantly Elfor iCs-Captkiional |y

) |
o Bngpemeoting M @on FRBes T D AP sl Xid B0
compalge 2Co@UINGSo alkRyYS FOrTREES XETIE, oier wheyt thedigerocycioally

group ngm&lng%}{ohne//l@ 8-dfckibie %I@H |§Bbt}onah‘y%&ﬁkéd R?Lt?ﬂe\%ﬁrgore

SUbSP#J@blﬁrPGS'P&“% vty q¥q+@é ﬁ@ﬁaf@mdeyer}qeéw f@iogee GGtV G Co sah,
CF,, 0O, h@aroaﬁm@t;ﬁxensﬂ&@ sméwmmmr DR, g5 Co-Capamuys perfdy),

pherypor O Reifry e 46 e Ry GripdeBopdity Hf G By it
VI InlflrtheVhsdents, tk invantioh Xrolides copaiinds dHEprmulxpiv- 1 wdv 6xiVa to
IVF, \9 ?t@V% v%ﬁyv%'ﬁq %1~ 6>ihalo W \hﬁ} ﬁﬁvn?ﬂ @'illhx‘l/mm 116, 1X-1 to 1X-6,

I m dazol
[Xa, Bﬁh: P@l X1 to &8, éﬂo)ﬂtylxc )ﬁy"rtpéﬂ' d*'ﬁr))f'b )ﬁ%"‘ﬁfﬁﬁ"? @Pl%/’l'"g 15
pyrakdﬁl qamakdid anolypfnawyll lidiny€ @y‘ﬁz&ﬂln\ﬁhlnﬂ&bzbﬁdmyl or pyridyl,
0si 1

|| bl
cactgf et pebafety Aot leds A bl nep tod Vedke BRED MeCs. g
indepandbatiyldeyC 4, alkgl CE6's afdoaliyll Co- @al@yﬁ%—@aylkyny{;&@ alkoxy,

amin rgoé%//?llé);l‘srfmﬁg]d]glc %y%lr% L%b?nﬁin&dh&g l%rox&%-&alkyl, halo,
C+-Cahilgaliy! fraciy as CBY-GCHgloghpripughsas e/ (O)RY -NEPSOR",
C(d?ﬁl R}@R‘Y d(@ O@%OW@]O NRNR C(»@ BN, or RC S ¥IBheny!, where

the Qpﬁ ||sdqt|oreﬂ%§/ s@ﬁuﬁdw&&ng{ggps%é?@%%den{%%l%c#e%m%%men Cy-

C. alkpt I-@(Df’ﬂ | G-GyLatieky, 104408 thaloilii (sbieh ag £61)pG:-C nitbdgadkoriestithyas

£ | , - | , ,.~C
oo QRS LBV AAR, 0 Rl
pyridyhpberiyk ery -S&MRwRa)s 20 OCF3), hydroxyl, ON, NO2,
p h ﬁi%n%her a%éasofh%'ir(vgﬂﬂog@rﬁ)ldéﬁ |cl)m OLNBQ« BRdckmuled Vo to IV-6,

e D e S O Vi S A e G

to le@ nxaj |l>6t§ |>te{><11 b -8, WabXxb, Xc\Val-1 m XN18f X1aVXib, Xio, Whebein Wa B-dng is

pyra%e?lyl Ifﬂldaé?lylt Wrrofyf(‘trfzol?l Eyﬁs(zhcg;yll vl'az!;l%? lrﬁ@ééoﬂ%%{ ;&C}Rdyl,
eacheiByhickds undopstided. X -1 to XI-6, Xla, Xib, Xic, wherein

the, &n‘ié (figer'%pgc"t_’s méﬁﬁ%ﬁﬁdﬁ' produf@s@@ﬁuﬁbl}ﬂds opl%rhgla)f |IV 1 1o IV-6,
triazo \)/rr0| di nyl

Va Vet e, Vagadh Vit i 6 nelip e Yiige it Sifm ol i1
to |>@$ meé RS n»e&bm tobdn@ XanXBDtcl, mm mrxmL Biasxmonnmmen o B-ring is

pyraé@lyl mldaajz_oly pMo yg tnaéplgl PW‘%‘? ?yl R};[E}ZP“C’"}YB uv%i%o}(dlﬁvo &qﬁﬂ
eachvofl vllh’nh iMBuhstitupéd Bt a Bubstlﬂ(taele plwlaqn Wwibha grioe thaMs 1ndpgerude5tly C-

.l X8 bl s &l e, T .0
dlaﬂtyiarrwm FS(0)o-2BY gYCtWYthWPXV Cofen a!i%h ] r?{A)TCz hﬁt@ﬁ'&ﬂiwcr' ap hys):
C c%fhamrkbﬂ/y buch B8, Pf-cdRe hc:(lcsoﬁu t@(@)&lk&ﬂ@@(@k aC(O)NRyoRy1,

oxofq“mzébtpéiﬁ&'@e R Swreie e Ry e begay b SR With {3 spqys
ind bﬂ@ﬁ sel&ied%nan\d@@ey Caly angl, -CO-RACACkskany ©6C, IEloa®4l

el R R B o Y By SRR o

hal oaI koxy (such as OCF3),42C(OR , -C(O)O'\’
-C(OalkylOC(OR ; -C(ONRloR11, 35 oxo, ON, or

CO0- d al kyl phenyi, where the phenyl is optionally
substituted with 1-3 groups independently selected
from hal ogen, Cl-C4 al kyl, -CO2R, Cl-C4 al koxy, Cl-C2
hal oal kyl (such as CF3), Cl1-C2 hal oal koxy (such as
OCF3), hydroxyl, -NRloR11, and Cl-C6 al kanoyl. 42
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WO 2007/ 022n02 PCT/ US20H06/ 1132579 | n sonme aspects,

the invention provides conpounds of Fornmulas IV-1to
wo Y06/0225¥a to |Vf, V-1 to V-6, Va to Vf, VI

Viato VIf, Villato MlIllg, MIlh, ViIIm MIlln, IX-1
to I X-6, 1Xa, [Xb, IXc, X-1to X-6, Xa, Xb, Xc, Xl -1
to XI-6, Xla, Xib, Xc, V\,herelntheBrlngls
triazoiopyrimdinyl, imdazopyrimdinyl

DY EGAOhpRYS | the divenyio pmvudemmgﬂund%fémr%lf'a%‘{rkﬁ Y6, fato

IVF, V-ﬁ}‘Bt\) 8 r\‘/%' tl) Y W *i’-‘EJ W #t\ﬁéjtoailf AL Wbl bR Ien DABh,1X-0m [X-6,

hat_1's 1 ndependeqt | C3- C6
Xe, X0l ot e KB b K. S Q- Kok e (e i
trlazold@g Rﬁb‘\yl |ﬁma&@pyn§ﬁ1dn€§4 pf;lialbe@ﬂmﬁiMyl ofthd @y, echlok whigirisno,

optlonqﬁlaﬁbtg;pMﬂd a{( gﬁgli)?tlgg%’I%Qm'? Eﬁh %roﬁél oaﬁ'l(‘)dfygﬁseﬁg @110‘4
alkyl, (g?g%c;oaiwg@(@)agényl C:g:ﬁég%ﬁg RC;; ];Q(a(lj)ow zghlig{ @@Qvalkylammo,
C1-Ca i) e 3 ydr\% on : IkyP’ﬁQIo ” lﬁHloalkyl Stljch as
CFa), &mmmﬁww ACH). MRHOTn ‘j\g%%q 3‘1?9 {:@@i y

-C O)J Bt 0agD) NI@%R %X@' &1l or Co-ORMhen@iwi®de tiekpbryy] is
optlongﬂyzﬁéghﬁgdoval k’gﬁ 8@1&3 mg%sen@} Sel%gteé:ﬁoﬂ %BBQ&* ex¥e, glﬁMC h
-CO.R, @(1@4@|k3xy( C‘q C@habmwl ls,uch mﬂ;m Czdj_elo@ti;om (ReHAA OCFa),

hydro&g F(;.glc i(lb p'hﬁ%y%]x ’S#?)néﬁc pr OVI qQR%& | B,-808Raryh Byridyl,

es conpounds of ~Formul as
phenyl, ¥Ad-SGNRVMRG;, 15 IVa to IV, V-1 to V-6, Va to Vf,

\/,nl s‘I’ErrFeQJt M a@pecM' ﬁ‘letnrﬂle?vﬁ& prduéidels aorhﬁodvﬂdk biForvliias N-1 to V-6,

Va toRVigy-1aV- @(ya t%f AV TR R g‘f@fl g, '\7@' vﬁrn&h\@@elx-
to IX-6, rb@a By, g Xiisio Xta, iXazxb, myXlkhhodﬁl-ﬁyMa XIb, XlIc, wherein the B-ring is

trlazolg%ﬂ'mét? mid?ﬁopy%ldlnx é}g%%tp ging} i GHiRddiyl, AEh bNeRnS |

n sone ot her
unsubdiipiedt s, the invention provides conmpounds of Fornmnul as

I \41 mPothef pectszgne iMRntidh der des \Corhpbihdy-obForkiailas dv-Viq IV-6,
Va to, ﬁlorﬁ tOMbg |V§ to Vi1 g Y4, ;\(laﬁtol\)lfa\éﬁl tc;é{éllllg?&llty Nt viln, 1
to IX-6¢ &a |>&§1 IXeXIX-1 R4-6, e XbI)Cc XI-4 6, X1, %Ja, lebXIchberelwﬂ@r%rlmg is
tnazo[om(rg{%{gla)ﬂ})[lelI (Jr?F%ﬁYHWCP nyg rg%/%tll)mlmdﬂ% 8( mdti)lyl each of WhICh is

or_ i ndol
substmﬁédlat@f subbiitathble SOSlmmb'gﬂ'natgng.@dX@tls ladgﬂgggqqtly Gohy |agyl &;3'06

cyclo@?;ﬁ cf e@%@ho g%,gelﬁloa énhﬁ’ct g %ﬁm%%d@pu dalGAardo, -S(O).

Kyl K
R oo hyEG Gyl A T e AR T S
(suchfds. OC l{ bmomyc:@)almoeddm -CIOINB,RG1oxeR CN, or Gy
| 0a

Cralkgiphepy, Wh egéghhenals tgg@ny télﬂéﬁﬁlai sﬁaééﬁé‘ﬂd&ﬁy
selectéa(f@)rNﬁélrggéle -Qaxakyl, g&ozlr Celggaﬁ?@ml y%’ﬁ%yi (SYHEasETeh &

c. B i RPOCPR DR RR R R foRCL Bk, ar oups

cted from hal o al kyI
| Q6ieme aguectSHhaleRYPN Reaides CEPRARR ow!.% Vd pounds

accogﬂné;t nJ‘&ieQﬁ'Fbmas(léwa B.3112Q6TB) V- 1heg tv-6 Iy o Mﬂmmmms Va

o VIEYIgVai. KRt BTt DK W PR 1 1068, B8y BBIIKEc1

to x_@@@é)l}(ﬁl X&) Xi-0 X6, Ot Xdif, XFeowherk & B- ang haSI tbe fOImU|a+ I iato
M1f, 1TV-1 to IV-6, IVato IVf, V-1 to V-6, Va to Vf,
VI l1toVl-6, Viato VIf, \/IIato\/Illg VI h,
ViIlim Mlln, IX-1to IX-6, | Xa, IXb, IXc, X-1 to
X-6, Xa, Xb, Xc, XI-1to XI-6, Xla, Xib, Xic, where
the B-ring has the fornmula: 43 WO 2007/ 022n02
PCT/ US211116/ 1132579 /RZO ct~\ RR2o N-R 1 N

43
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zo HNN NNNH N Rzo -'Rzo\~,jRzo Y1 P+-NH or 44ZN
wherein Rzo is H, Cl-C6 al kyl, Cl1-C6 al koxy, oxo,
w@EDonN022502L- C6 al kyl am no, Cl1-C6 5 di al kyl am nopCT/US2006/032579
-RC(OR', halo, or CF3; and where the dashed bond
represents an optional second bond. In other aspects,
the invention provides conpounds of Fornula XV, where
the B-ring has the formula: R20 10 wherein R20 is H,
Cl-C6 al kyl, Cl-C6 al koxy, am no, Cl-C6 al ky am no,
alkylamno -NR C(O R',™hal o, o4 . In
r a pectRs éfhe |nven,£| opl proyi des conpun of
‘'t ng S g, f or { Rzs
'\? erein Rz i6 H, Cl- /kyl’, Cl-C6 atkoxy,
N6 al kyl'amho, Ci-06 dial kyl amino,
-NR C(OR', halomor CF3. In ot aspects, the
i nvention pravides conpoundss of Formy a XV, where the
B-ring has§rw r@@ I\I—§r Rwherein R20 is
H, Cl-C6 al kyl, \\C1-£6 al koxy, a&pino, Cl-C6 al kyl am no,
Cl-C5 di al kyl afinibH - NR «g( O R'N\'Hal o, or CF3. In
otFer aspects, the invention provides conpounds of
#tla XV, where the B-ring has the fornula. 44 WO
2804 DI 05206 OE3 81T, CRONARIBTMRHET S 1 R2O
- ¢ 'C 1ar@6~lﬁ|ré<mé)dasr@ﬂ1bbﬂd refibs@@s an optional
d'alkw'aﬁ%‘?lal Fsr;llégcgﬁ %%%%/% i al kyl amino, -NR C(OR', halo, or
SGCO“Q:PQPO' In other aspects, the invention provi des
C Yo @Qﬁec@f thE@rivention pvjdesicempotnide obFarinplg XVis Whers thengsring
.1 Rzo  N_NHH

has the?ormula.

R
NG 0

/)
HN—N

’

wherein Ry is H, C4-Cs alkyl, C4-Cg alkoxy, amino, C4-Cg alkylamino, C4-Cs
dialkylamino, -NR'C(O)R”, halo, or CFs.
In other aspects, the invention provides compounds of Formula XV, where the B-ring

has the formula:

& Rao
N
\
N—NH
wherein Ry is H, C4-Cs alkyl, C4-Cg alkoxy, amino, C4-Cg alkylamino, C4-Cs
dialkylamino, -NR'C(O)R”, halo, or CFs.
In other aspects, the invention provides compounds of Formula XV, where the B-ring

has the formula:

o~
7 “NRao
!
N
wherein Ry is H, C4-Cs alkyl, C4-Cg alkoxy, amino, C4-Cs alkylamino, C4-Ce
dialkylamino, -NR'C(O)R", halo, or CFs.
In other aspects, the invention provides compounds of Formula XV, where the B-ring

has the formula:
44



wherein R20 is H, Cl1-C6 al kyl, C -C6 al koxy, oxo,
am no, Cl1-C6 al kylam no, Cl1-C6 dial kyl am no, 10
wo RogpsR , hal o, or CF3; and where the dashedpdmoskooso32s79
represents an optional second bond. In other aspects,
the i nvention provides conmpounds of Fornula XV, where
the B-ring has the fornmula: ,.iRzo YI/ NN wherein
15 R20 is H, Cl1-C6 al kyl, Cl-C6 al koxy, oxo, am no,
Cl1- C6 al kyl ami no, C1-C6 df al kylamino, -R C(OR',
hal o, or CF3; and whgre e dashed bond represents an

opti onal second bond. otpNner aspects, the invention
provi des conpounds of f la XVI, i.e., conpounds
according to any one of Forgulas la to le, Il, Iliato

I11f, 1V-1 to V-6, Na to IVf, V-1 to V-6, Va _to Vf,
Wherdintrg, M, 6,-Cyhliylt @-G4 dlkoxyj antiao,1Co-Oglalkylgming; ¢1-fe

) VI m., N - 0 IX-6, IXa, I Xb, IXc, X-1 20 to

dialkylaRing. %&% h%é%r%ﬁsl to XI-6, Xla, _Xb )@ Ch %@—ri
trhathdd-aspevts, Hresnventionfrspvis gompaggs-of RprmufgAY, WhRfe ke

5 hasthe@fm' .N R30 R30 R31 Rao R30 , or wherein R30 is H,

-4 al kyl, Cl-C4 al koxy, amino, Cl-C4 al kyl am no,

Cl-4 dial kyl am no, Cl1-C4 al kythio, halo, CF3, or
phenyl. I n other aspects) the invention provides
conpounds of For nul as XVI e the B- 25 ring has the
formula: 45 WO 2007/0 P US211116/ 1132579 NH
N~( R30 In other aspe t he i nvention provides
conpounds of Formnul a ,N'Khere the B- ring has the.
feama: / /N HNR3o 5 In other aspects, the

i nvention provides nds: of ~ For inVE,-cubigkgarhine,

e G Bl G o R N IR G el ity O aekar
10 -RC(OFPRSId.Dr CF@nd mhenetthaxashedbondespesaisurheion! SPOPABPY :

>%/Io’che\l[\'iaqsepregts,t’cﬁ@in@éntion provides compounds of Formula XV, where the B-ring

has the formula:

£y

-

R
el PN
N=N
wherein ‘ ‘
15 Ry is H, C4-Cs alkyl, C4-Cg alkoxy, 0xo, amino, C4-Cg alkylamino, C+-Cs dialkylamino,

-R'C(O)R’, halo, or CF3; and where the dashed bond represents an optional second bond.

In other aspects, the invention provides compounds of formula XV1, i.e., compounds

according to any one of Formulas la to le, I, llia to llIf, IV-1 to IV-6, IVa to IVf, V-1 to V-6, Va

to Vi, VI-1 to VI-6, Vla to VI, Viila to Vliig, Vilih, Viiim, VliIn, IX-1 to IX-6, IXa, IXb, IXc, X-1
20 to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xlb, Xic, where the B-ring has the formula:

wang .y

’ ¢ L
- NH //N );\N \N tes\N N Res
N:< HN\< R ):< ):N
Rso Rgo 30 Rao or Rao ,

wherein Rag is H, C1-C4 alkyl, C1-C4 alkoxy, amino, C4-C, alkylamino, C4-C4
dialkylamino, C4-C, alkythio, halo, CF3, or phenyl.
In other aspects, the invention provides compounds of Formula XV|, where the B-

25  ring has the formula:
45
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15

ring has the fornula: ss N R3o 10 R30 In other
aspects, the invention provides conpounds of formula
woMlob/p23s02. , conpounds according to any one OBPCT/US2006/032579
Fornmulas la tole, Il, Iliato Illf, IV-1to IV-6, |IVa
to IVf, V-1to V-6, Va to Vf, VI-1to VI-6, Viato
VIf, Villato MIlg, MIlh, VIIIm MIlln, IX-1to
I X-6, IXa, IXb, IXc, X-1_ to X-6, Xa, Xb, Xc, XI-1to
XI-6, Xla, XIb, Xic, wherfe the B-ring has the fornul a:
Y~ iNY~"INH'N HNSN NAN, or NNNH . 15 In other
aspects, the invention pfowWHles conpounds of Fornul a
XVIl, where the B- ringy the fornula: 46 WO
2007/ 022n02 PCT/ US211116/1 §2579 Y1/ N HN-N In other
aspects, the invention proviles conpounds of Fornul a

gqv%z]tb?r a\ggg&g tﬁ(ﬂﬁ\{ﬁﬁor{ brB8ad e rpBEnds @ Fuida XNH, witére tHed-1 n

ects, e I hvention provides conpounds of
ring hag-theriermailaxvi |, where the B- ring has the formula: N
N-NH | n another aspect, e invention provides
conpounds of FornulassVila or M I b, including
stereol sonmers, tauto d m xtures of steroisomers
and/ or tautoners, and har maceutical salts

thereof, with the stru rec QA0"0 NSNSIO or X
NN X NN Fornmula Vila FormulRee VIl b wherein 15 Xi s
-G, -CH, -CH2-, -0-, - S(Oo. 2- - W Ep-
tinethecaspgplg, theinvenfios aiyidgs é”)‘%%‘{‘?%%fg‘)f T/‘hg?}gé%”ih%t ed
rmghdyﬂéhﬂmmg;Z groups that are independently oxo (oxo can

only be a substituent on~C), hal ogen, Cl-C6 al kyl,
C2-C6 al kenyl, Cl1-C6 hal oa] kyl, C2-C6 al kynyl,

hydr oxy, hydroxyal kyl N al koxy, hal oal koxy,
-C(O OR13, -(C1-C4 al kyl'y - h())(]?13,
Rao Rao
In other aspects, the invention provides compounds of Formula XVI, where the B-

ring has the formula:

f\N N

j

Rao

Rao

In other aspects, the invention provides compounds of formula XVIl, i.e., compounds
according to any one of Formulas la to le, I, lla to 11if, IV-1 to IV-6, IVa to IVf, V-1 to V-6, Va
to Vf, VI-1 to VI-6, Via to Vlf, Villa to Vllig, Villh, Vilim, Vlin, IX-1 fo IX-6, IXa, IXb, IXc, X-1
to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xib, Xlc, where the B-ring has the formula:

www

o o &
= N = NH \ \/N
HN\N/ N=N or N—NH _

In other aspects, the invention provides compounds of Formula XVII, where the B-

ring has the formula:
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- CONRLORL1, -OC(O)NRLoRL, -NR C(O)OR', -NR S(O) 2R',
-0S(O)2R', -NR C(OR', CN, 20 =N-NR12, or =N-O-R13; A

wo 300a0¥3502 cycl oal kyl, heteroaryl or heterocycleei/kyi006/032579

where each ring is optionally substituted at a
substitutable position with hal ogen, Cl1-C6 al kyl,
C2-C6 al kenyl, CZ-C6 al kynyl, C1-C6 al koxy,
hal oal kyl , hal oal koxy, hydroxyl, hydroxyal kyl, CN,
phenyl oxy, -S(O o.2-(Cl-C8] alkyl), -NRLoR11l, C1-C6
al kanoyl, Co-C3al kyl CQ@R', | pyridyl, thienyl, furanyl,
pyrrolyl, 25 pyrrolidi ny pyperidinyl, piperazinyl,
phenyl, phenyl Cl-C4 al kyl,/or -S02NR1oR11; 47 WO
2007/ 022502 PCT/ US2006/ 032579- the bri dged ring
I A%tHdpadpdcts NRe Invedidn PYvRigO bomipougdd of Fophila Xall] where the B-
] substituted at a substitutable position with a group
ring hasig foimu1d:ndependent |y C1-C6 al kyl, C3-C6 cycl oal kyl ,

C2-C6 al kenyl, C2-C5 al kyfiyl , Cl- C6 al koxy, am no,
Cl-C6 al kyl am no, Cl-&6 dihgl kyl am no, -S(O 0-2R,

hydr oxy, hydroxyal kyl , oy)nHCl- C2 hal oal kyl, Cl1-C2
hal oal koxy, -NR C(OR', NQR'/SOZR", 5 -COR,
(O OR, -(Cl-C4 al kyl)Y ®OORL3, -C(Oal kyl IC(OR :
- fHRMNELRRL Line imnvERdRNREESmp RS HIT) doinula XliowheBthed-
Co- Clal kyl phenyl, where the phenyl is optionally

ring hagfAgforyle'ed with 1-5 groups i ndependently sel ected
from hal ogen, Cl-C6 al kyl7{"-CO2R , Cl-C6 al koxy,
hal oal kyl , hal oal koxy¢ hydfoxyl, CN, NO2, phenyl oxy,
-S(0O 0-2-(C1-C6 al kyl), R1, Cl1-C6 al kanoyl,
pyridyl, phenyl, and -SORZNRI6R11; 10 R10 and R11 at
each occurrence are indepe ntly Hor GL-C6 al kyl,

"AhAotfeP SerBbh i iventdRIrb RRsBlcoip6unas bf Farfeds ulla or vilb,

_ aryl, wnere the arél%ds.gjptleognél l'ﬁ% seusb ntd'/&rlt’éu?cﬂné%tahdl

including sterepisoises. tautparera ple MERES GRS hat 6gen, hydroxyl ,

pharn?ﬂclél}ﬂcal sahk@uneof, wiah owldiutturenal oal koxy, CM or NO2; and
R10 and R11 together may forma 3-8 nenbered ring
optionally including an additional heteroatom such as
N, 0 or S; 15 R1®,jos H, phenyl, FyPidyl, pyrimdinyl,
oxazol yl, thienyp:SKwanyl, pyr rgi¥ia)pi peri di nyl,
pi perazinyl, pyrfolidinyl, imdagolidinyl, indolyl,
-S2R , -C(O Rt O OR or or al kyl optionally
substituted w th ghenyl, hydroxyl, Yoy hal ogen, where
the above cyclic gNoups are optiorilly substituted
with 1 to 5 groups Rdnatiasile i ndepenicemulay/llhal ogen,
hy(&r OX%l , Cl-C4 alkyl, Cl-C4 al koxy, Cl1-C4 hal oal kyl
(s Ms CF3), Cl1-C4 hal oal koxy (such as CX:@ CN,
20X BRCAOCHNHT IG5, a3 ()d2), or tWRat- \weeratheyiCr ap 2Hgroups are

- i 9 ' BERAtly 6% (6 @lnkonly,b
onofl Y57 g kb samn 06 oo

, | h t] |
substiuers o L) So0Ri G- T 6-1om BB G50 Mg et 1
hydr(%@{ IRERRyallgh T alksyy, haloalkéx?) -ORD)ORG, ~(C6-CakkplkG(O)OR s,
a

coir Blophiria G AERs e or o
=N-NR{f, ogistl-O-Rienyl , NCO2, or - SO02NR10R11; 25 including
Ztngfrsge}%'/lfcgl%glﬁ 1, ﬂe%&?rﬂg{q fetelbydd4ikgs whkre S AR i BpRAAIY

utoners or har maceut 1 cal | acce%aQI oQSPal ts |
substifued @bé sulistituiabte pegigemwith ‘%?@6@1'%@“’{&'&?@ Hy’pcﬁ-' Yy,
C1-C? Qlwg/uﬁb%u@f, hEI5IRGHy2hydkdxgt, BydroxYhiky, CNVIpBEBIIoXY XS()oMNRL S
n t another aspec ggaﬂ;’%ﬁiﬂhft%nyruP’a'n%?ES'rrolyl,

alkyly dﬂ%m%m%'%a‘@BPMOaés’@ikE"

pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C4-C, alkyl, or -SO,NR1oR14;
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35

|n Xis NR15 where R15 is H -SO2R,
W(g?m% 2 al kyl, and R is Cl1-C6 al kyl, hal oall) ﬁij§'208?IO32579

phenyl opti onal | y substituted with 1 to 3 groups that

are independently hal ogen, Cl1-Ce alkyl, -C(OOR,

Cl- C6 al koxy, hal oal kyl (such as CF3) hal oal koxy

(such as OCF3) hydr oxyl, CN, or . In still

an &eﬂﬁﬁdg%{’srﬁ@d'ﬁd“dﬂ'}?éh‘? FW'%‘?] pyrazp! e Paté’é'a'b'cﬁﬁ‘ﬁ%fﬁlﬁﬁ%atcﬁ
subdtialtatil gosMbh &itios g\dub that is3AdpBRIAHNC XCi SikyD.C3lC) cREIGIREC,-Cs
e S N e TN
hydr2y0) iy 2B, REY OS2 B0k 1G2GAtloalkaxia YR’ ﬁ@)RéSNBc&OZR

CIQRESONERL LEncPhRN. BRCHIRRBRISIII OfFe! IBIbRRTRS ©f

and
-OC(IQNR o hiFC (IR o GHaPrl Go- %@Bglphetnuk waerwﬂterphenw&opz'ona"y
subgﬁmxthth@broab@muébme@ﬂ QBMkENd PR hbIBYsh, CAT, BIRYIY -BB,R8 C,-Cq

ko Raiglo o fyabapi g B s Ry oG eyl . MR R

C-Chryatkanoyy, alylidyl, phélyl, @6d SS@INRR(,; hal oal koxy, - C( O OR1S3,

0pt|@@|y\ﬁ§l%§tyéaz?\|&:g g '"%% Cﬁ%w&éﬁ alkyl is

itutgg witiyaroaigl, yheterihe aivks agfiseallysubstitaed withehio ogroups

thatrérézﬁdéa)eﬁdéhm&q&sm&o&F éwlt aﬂko\éy Iha%ﬁ&lehélm&y rENngr NOS
| 0
o, i g o SR T A S ol S AT i S s
hetembdatyrh suchldsdk D, ortSaI oal kyl, hal oaI koxy, CN or NOQ2. In
SO EXCHGE bl GOMBNISRaLIE. HER rf%%gﬁ PRIV Lipdtet

pipeiEngl éYfrOllélmdhmaj@Z@'HFfM indolgk SRR, &l LB ®r Ch-s alkyl
optlmahﬁéubgﬁt%GWh pﬁé}ﬁll 'hS?d/rSNI ioP Hal@gﬁé?anﬁ’eﬁ‘& ﬂféCHEB%JMﬁc &bups are

optiayBHER R D 1O B BIERY MebATe SPGB oG AP R, CrC
alkyﬁ a{p@ bkortyed;-@j hdloalkyl Guch gy OEC - mrmablam?kmlrw@pmm:lw
2 a
aming) &Mﬂdﬁ@ @K@ C%@Q dém% a?/y compounds
t heR isi hygrogtsn &1Caiakyly halpaling Caﬂsuathﬁwl pyrhenyopiienatiestbalituted
wnth:tl)1 b8 g?oquQ Er%%'&% |ﬁd&68no%'h€y Radded 9(‘5‘1»0 SHGh -aso5d OCQCS Qlkoxy

n still another” aspect the 'I'nven provi des
el PRIRATOKY. SHITEOH PP AR SRtries S -k oot - akanoyl,
pyrndﬂ@rﬁﬁud\)ﬂ% NOza@dSQENFkﬁaﬁ't one pharnmaceutically acceptable

bi nd
o Pl B SBEs for iRben 6 e BiGor Bliomers o
phainmagevticeiyracpemiatieledlisdharesthod of treating Al zheimer's
di seas eln?@{m{oﬂé? Q&be@fj HehvihsH dﬂ?&nc?estcﬁﬁbé\@‘éé'ﬁ P&Hn'ubé Vlla or
effectiv

amount of & compound or  sal For mul
Vilbgwheieip &t NRs- need of such treatnent. In anot her

as pl@?étenéth@r RPER AN MSerftion bRRIdENNERToUADS waﬁnm qiidred Vi,

St G SR RIFT SO Xl o BLET 380 LTI sl
haldb&yl( dr- p!ﬁlahyb Dpt+dnelivz&mbeismtbd witly I Jo- Iﬂgrﬁumzthatrarmeenendemly ihelpgen,
Cr ?6%1%/' ben eﬁggﬁﬁ? %lﬁéfsl) h%oan@ %D(Tq' aéf](éc &ga'tg?ﬂ Koy {such as OCFy),
hydroxylcyf|opN©23. 1. 02 6] dodeca-

in still another aspect, the invention provides compounds of Formula Vila or Viib,
wherein X is O.

in another aspect, the invention provides compounds of Formula Vila or Vilb,
wherein X is - S(O)p.o-.
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2(6),3-diene; 5-tert-B
utyl -12-(4-chl oro-benzenesul fonyl)-4,5, 12-tri aza-

wao roogpedsef 6. 3. 1. 02z6] dodeca- 2(6), 3-di ene;  5- BPCT/US2006/032579

enzyl -12-(4-ch | oro-benzenesul fonyl )-4, 5,12-tri aza-
tricyclo[6.3.1.02Z3 d odeca- 2(6), 3-di ene;

12- (4- Chl or o- benzenesul fonyl ) -5-(4- |sopropyl phenyl) 4
5,12-triaza- tricyclo[6.3.1.02" 6] dodeca- 2 3- di ene;

49 a\¥h 62 GEPECH BRNDRNRETYUSIEE LoNeLINLs 2EFgmula "a or Vlib,

wherelrig |s( —A(}-qHI-P r %E—lg e@ﬁ@rg Sr%u Ud_QRY Lar3yréue |a¥ﬂ“§?ﬁ1}éhall§ shbstiflitddrith

clo

odeca- 2( %}b ({' e gg?o o,
10r2 QI@*p(S4h@|aredﬁféﬁPB@¢?Z‘§h°>@s(om ‘F%‘rﬁﬂbﬁbe@ bitiegt PR PiAlps
C+-Cs éng/t 03y 8lkehyl &, 5, haldaiHOCHS; Ahyngimiena. BEHRYaI). B Tet et 1

akoxy Feloplkonn PR Ber P SO . SN R BOPNB et r aa
-NR’C(G?OR&NHS@LW [HOS00BR, -NRQ(O)R CN, =N-NR;;, or =N-O-Ris.
Hp SP%L Bhexédtﬂg ﬂ‘\ %r(t&)g)p d%ﬁ Zg&ﬁédn@@@ﬁ:onﬂ@a Vﬂ\nﬁere the Aring

Zehes 0X J da
is aryl, tftBTev(amyle |pb?rwbo;3|oqallmggbstltute with 1 to 5 groups ’that are independently

halogeE%%/F ?m%&ﬁ‘y %Qllagﬂ(ylaaa'ﬁ)aﬂcokﬁtomﬂmz In some exemplary
oro- benzen

compopf\@rg)qa 5mg5|_s 'grp@ﬁwl nrgg %otlgnallg sytésttn}uéeéiz\%th 1 fo 5 groups that are
haloge‘heédcﬁ%}{ chiedo8roRo lio@PdrGiue®. 9] - hexadeca- 2(10), 3,5, 7-tetr

ds of Formula VIl where the A ring
hlln r B%rﬁaf%hthe |qv?nt|on Ipj'ov es I(%omglcrun S Q

9,
is heteraztryl Aoryexawpledyrany, ttugnv.t or rwdg] Qenciy é%béf'tztﬂ’ffdj't@%%%ﬁf%“@?

that ar&%&@e% %ﬁth‘tf&o@en hydrox 1, alkyl alkoxy haloalkyt, haloalkoxy CNor NO2. In
RS i 18585 WA/ Rd with 1 to 2
some e@mpgﬁfygq) qunds the nn&l is’a thlenyl nhg dptionally substituted wi 0

groupe@’aha’s dre B2odéh, BfchSshpkadectae®.10) , 3, 5, 7- t et r aene;
hl'bﬁ(’fgaB@Pﬁ @ﬁ%esca ltt%eolﬂ\)// nflon7prov1%l% ch']mposmon6 cog\pélsT a compound

ent aaz
or saltaof Fetmuechard@t least one pharmaceutlcall){/ acceptable 'solvent, adjuvaﬁ
O faniddrhgxadeca- 2( 10) 3 5, 7-t etraene;
exc'p'gfé iﬁ%w%eg benzednresul fonyl 2} P ? raza
t m$t|ﬁ@9@th@[a§geog the Qmen_fﬂon prov1d sa me{hod trea eimer’'s
dlsea& &ﬁwp%lh@é@fﬁhﬁi@@nﬂd 4 Berapebticaiyt effecveramiount of a compound or salt of

Formyia E)"ﬁ)ﬂ Bat'%"t&%eeg fgmﬁlfrggtgmetn“ cycl o[ 6. 3. 1. 02. 6] dodeca-
ZQrﬁéno'ﬂwed mgpeet, theTompodits of the ryantiondgve minimal interaction or

prefera lé noylnt)zn(ag m@yNotgﬁ 6, 13-triaza-tricyclo[7.3.1.02" 7]tr

211 ene;
ZJm&@nQW@WB@ﬁ%&%WWI oMY 5 12-triaza-tricycl

0[1§ (@dhlo@@bcﬁiz@ﬁ&é@ﬁﬂw%@1,23cr|az§il-tﬁdfycﬁf@6 1.626Kadrmh:2(6),3-
-(4-C hl oro-benzenesul fonyl ) - 6-acet anm do- 4, 8,
d'eneg 16 t et raaza-

t qur(awr@baraeﬁasmlfmn{s @@h}@ﬁ;ﬂﬁ%@i@cthQ@ﬁ 19*Bdodegast r

16- (4- Chl oro- benzenesu | fonyl) -
2(6)£§ 4 6, 8,9, 16- pent aaza

t ei-tleriBptl-62-Hosttara-bemenesuionydi4 hikigea- 2( 10) , 3, 5, 7- t et
fricyc ?0 odeca-2(6) 3-diene; .
%g)egemciﬂﬁ%@o&bp%] Zq?nrz]%?seg:hlff%q]?/% o 1%—trléz%-2trltc§cllo?&§.'1 FOE'*lc?o\égJ:eQ[ 6
2(6),3-diene;
1 2-(4-ChIoro-benzenesulfonyl)-5-(4—isopropy|-phenyl)-4,5,1 2-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;
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12- (4-C hl or o- benzenesu

| fonyl)-4-nmethyl-4,5 12-triaza-tricyclo[6.3.1.02-6] dod
WE@e@7/022562 di es- 3- 0l ; PCT/US2006/032579

16- (4- Chl or o- benzenesul fonyl ) -5-fl uoro-9, 16-di aza-

tetracycl o[ 10, 3, 1, 02' 10, 03.

8] hexadeca-2(10), 3(8), 4, 6-tetraene;

12- (4- Chl or o- benzenesul fonyl )-4,5, 12-triaza-tricyclo[6

. @-(3-Gytore pervgaesaliond)b-ayclghekd 2 A2UHZRT i omers): 50 WO
tricyel Z/O ?% g«?ao é%ﬂ&%/ onoDy e 5,11-triaza-tricyclo[6
@ (f- WrB’PE?ﬁTQE%‘f ZH%Q ?@r?/eé%%za 12-(4-C h loco- benze
tetracyﬁ@ﬁOlSﬁW"@ ng]hm(:hyd 2(40) 3,5,7-tetraene;
512%%12@ | 8230 LS NG PmBn-0F0 8- dadasa- 2(6), 3-di ene;

tetracylolopi0S, HeN Y& leenpdasay?l 10).8.5feRANEB- t ri f | uor onet hyl - 4, 5,

1?6 E4r¢ behiéneylﬁ#oﬁs[lﬁ ﬁyld%o@a 9, 5 @?@efa@» 2(6),3-diene; 1
nzen

tetracyc[g)E;,O@n% hh%aég@ei}q%g;?% raens; r
t f6- @M@u{oﬁ;eazéhe@nafpﬁ;}m@dml-% 8)16-3strhiaeae;

tetrac)é’logé)%i f 6761% ? {)ex Z@%Lg 4 %%%idodeca 2, 5-
dn@}(ﬂ—@hlyﬂo}beezetTanuiheyl) -7-phenyl-4,8,9,16-tetraaza- :

tetrachﬂJéﬂozs iﬂ“?ﬁ% ?g&alas&zﬁm <4 f.@ubde: 4, 5, 12- tri aza-tri cycl

dil &k QhWI%beBZ?ft%Pﬁfﬂ%\"b?' ﬁé’nmlpe&f?@'za Acetic acid
tetrac?clc{[ﬂoziiﬁézﬁb?gqﬂe&a&mams,ﬂlﬁteh@dn)a 4,5,612-tri aza-
éé @/gl"g{ Giiﬁnz%rgelgél o%l??%%lﬂ%o 5: GCg @% 6eﬁ{£alza]tetﬂac9é|6mt hyl
[103Lﬁz‘faﬁﬁmmkadaca@éiﬂzéﬁéstalréwﬁyl )-4,5,12-triaza-tricyclo[6
%?34 %ﬁbﬁl@&%&ﬁe%ul?on%d's%teﬁad%af boxylic acid ally|

tetraCSl@O[(Ql3 97 5,103 Tnreragesae D) AOHYIEa9Nes, 13-t ri aza-tricycl o[ 7

13 2X4-@Rbrolbdrizb ARG Rongl 3)09(&452—diazam’rcy5|e[¢l3ahﬁ)zﬁypdeca

(4- Chl oro- benzenesul fonyl )-4,6,13-triaza-tricyclo[7
2(6),3-diene; 027] tri deca-2(7), 3,5- triene;

12!-3((4—05hir@b@‘rﬂsmm&@}rﬁ@hw%)&@-ftl$23rtfl¢349@[7o?rﬁ .0*"ftrideca-
o7 %P% -4,5,12-tri aza-
(MEFIEII o[ 6. 3. 1. 02, 6] dodeca- 2 - 2- (4
hI&a[ﬂ&-(%@hL@@i@@W%Pﬂ%ﬂn)") 454 zér'aEQ'”fcé(F'P@g’zfaQ { PP%%?@FE‘P&: 3.
dlen§'§|? Bdgpodeca- 2(6), 3-di ene;

trﬁ%ﬁ@'ﬂf{'g‘[’%z%ﬁ%{“ B;él” {éﬁ.'l %)(‘% g‘é%é&@‘él eng 13-triaza

tetrao@cl@ﬂ’lb6[1(D21°Z}5€]4mhd!acad(1@¢& Sdrtetsagnbonyl ) -4, 5, 12-tri aza-t
%y@ %H(fr%r% z[e)zgésgﬁefgrg@e?cﬁmgﬁ@s’ B1dl] (ﬁg]&aza- 5 12-triaza-1
tetracrycloMOl3o1[Q§“3)5i] lexadcadiOd a5, 72@'@9%3; di ene:
12-(4-Chloro-benzenesulfonyl)-4,5 ,12-triaza-tricyclo[6.3.1.0%°1-2(6),3-dien-3-ol;
12-(4-Chloro-benzenesulfonyl)-4-methyl-4,5,1 2-triaza-tricyclo[6.3.1.0%°ldodeca-
2 5-dien-3-ol;
16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diaza-
tetracyclo[10,3,1,0%"°,0**lhexadeca-2(10),3(8),4,6-tetraene;
12-(4-Chioro-benzenesulfonyi)-4,5,1 2-triaza-tricyclo[6.3.1 .0%%|dodeca-2(6),3-
diene (2 enantiomers);
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12- (4- Chl or o- benzenesul fonyl ) - 3-di fl uoronet hyl -4, 5, 12-
triaza- tricyclo[6.3.1.02. 6] dodeca-2(6), 3-di ene; |
w@2dodotbor o- benze n es u PCT/US2006/032579

[fonyl)-4,5,12-triaza-tricyclo[6.3.1.02,6]d
odeca-2(6), 3- di en-3-yl am ne;
12- (4- Chl or o- benzenesul fonyl ) - 3-d11f | uoronet hyl -4, 5,12
-triaza- tricyclo[6.3.1.02" 6].do = 24, - di ;51
P A b O S s e A L Ol
diene: 12- (4- Chl or o- benzenes u
" 1 fonyl)-3-nethyl sul fanyl -4, 51211 i 3.1.0%%1dodeca-
O eSS BN DU Sy i B ID 5.1.0% Kdodecs
2(6),3-di$é°e;(4' Chl or o- benzenesul foge)ytlﬁi -4,5,1 2 B ind
-friazatr] 5 -Gl &ad-4 tria
é@né @)_rg-ﬁ) énze%&'l(ﬁgg%f Q%@gb e rl1 zenes u}a-
tricyclo[$.8.0105 - HodecasX(@hA-diane; _

%ézh rﬁ&%@éﬁzetnéé&ﬁéﬁ;hpﬁ-ﬁiflﬁodmstﬂ'yl@lfdwﬁea 2(6), 3-di ene;
tricyclolfB J b lerdies RO GIHDRY | ) - 10- oxa-4,5, 12-trjaza-tricycl o[ 6
4ag\21(4Qﬁp|cﬁd>daﬁtenemlfam)4,5;4zjtngmt,ncyclo[sm 0% ]dodeca-2,. 4
) } - (A,'{ Chl or o- benzenesul fonyl ) -7-ethyl -4,5,12-triaza-tr

dien-4-yll:&angPeY . 3. 1. 02- 6] dodeca- 2(6), 3- lggg; 2814odeca2 5 .
1212.8-CHidroibenzenee et 53 2 tiraRipygald34 -0 3999808297 ¢ 1 cy

. ) . 26 deca- 2(6), 3-diene (2 enantioners);

d'en'd"ﬁ?é-)%‘%hétﬁ]'%%-z@é% nesul fch;wf()lézﬁ é,‘?_m’la -triaza-tricycl o[ 6
Agetic aui 28l dddreiloroegzengsuligiiiRt 21 511903 enanti oners);

tricyclofbg%*.&W]@B%ébgg,jﬁ;gigﬁ@%)slm-dima’ylb’l)Zrmoﬁ';agn ?%tg, fog a-t ; ;5 %ycl o[ 6
- , g Nedi -2,5-diene-
SRRy e g AR TP dodoca

4-carbd@liccachiestiylestesul fonyl ) - 4,5, 12-tri aza-tricycl o[ 6. 3. 1. 02'
?&%@%ﬁfb@?—%r@bn&hﬁ&*yﬁﬂﬂ 134kihzaREiefcRIi.31€.0t PridavarX(T)Sker s) ;

trien-54ylayings benzenesul f onyl ) -4, 5, 12-tri aza-trjcyclo[6.3.1.02
- B AR Sb{Bhestonli)en A Biazzatribywiof] 3.4 05 diridew@r A HS>

ester;
triene;[ 12- (4- Chl or o- benzenesul f onyl ?\ 4,5 12-triaza-tricyclof
618 lcHiRo-bprledes sfoR()6)-rifiluoremet ¥|“f('§-’4§2111@%?ét hanol ; 1
oyl 0 oees2CP gr??/lg%- 45020 | 82058 £V kSs3. 1. 02
76)-edfdara-be@pesiiionysh®o| 1 giapr WGy S04 %
2(6) 3_%%?\ ;4- Chl or o- benzenesul fonyl) -4, 5,10, 12-tetraaza-tricy
fé;?ffgﬁ@r'yfb%ééqe’r%?@%ﬁyﬂf—‘é-m%{h%ﬁﬁ953559@-10' carboxylic acid
tricycld2 3(14>Ghibecm2(Bptiaaieesul f onyl ) -4, 5, 10, 12-tetraaza-tricy

cl . 3 ) L 3 1 lirRetri 6.4-10%°|dodeca-
hP-th&%@%&‘@%@h?’?ﬁ%@?ﬁ‘i‘fﬁf@’rﬁ’fo- 3ot hingogf[lz- di aza-
2(6),3tdiéneycl o[ 6. 3. 1. 02' 6] dodeca- 2(6), 4-di ene;

1 2—(4-ChIoro-benzenesulfonyl)—3-methy|-4,5,1 2-triaza-tricyclo[6.3.1.0>°jdodeca-
2(6),3-diene;

1 2-(4-ChIoro-benzenesuIfonyl)—3-dif|uoromethyl-4,5,1 2-triaza-
tricyclo[6.3.1.0*¢|dodeca-2(6),3-diene;

1 2-(4-Chloro—benzenesulfonyl)—4,5,1 2-triaza-tricyclo[6.3.1 .OZ'G]QOdeca-Z(G),3-
dien-3-ylamine;

1 2-(4—Chloro—benzenesulfonyl)—3-difluoromethyl-4,5,1 2-triaza-
tricyclo[6.3.1.0>¢]dodeca-2(6),3-diene;

51



12- (4- Chl or o- benzenesul fonyl ) - 10, 10-di fl uoro-4,5, 12-tr
iaza tricyclo[6.3.1. 02" 6] dodeca-2(6), 3-diene; 12-(4-C
wdbmro2dzenzenesul fonyl ) -1 PCT/US2006/032579

O-di fl uoronethyl -4,5,12-tri aza-

tricyclo[6.3.1.02Z6] dodeca- 2(6), 3-di ene; 12-(4-C

hl or o- benzenesul fonyl )-1 0-m

et hoxynmet hyl -4,5,12-tri aza-

tm—(émmcpeer&enesmﬁore/])cﬁor@e@ds@(aew AR ERE 52 WO
nmwm%@@?@gﬁgﬁ 14 4erd: 1116/ 1132579 1 2-(4-Ch

t 13-y %?%ng%ﬁes{y%&l d"o%éggl h°€¥c%5[§? 3{& fidoRea-2ie) 5! 822

dien-7-b3e:( 4- Chl or o- benzenesul fonyl ) - 1- net hyl - 4 5,12-triaza-t

AR B s BT
2(6),3-2le6§;dodeca- 2( 6) , 3- di ene;
2?%§43c B'b@%{é‘ﬁéé{hff: 4olo>é 65 A2triabd-Riggeide B 8 e eddecs- | .

eca- ene; 12-(4- Pyrldlnesu
2(6),3dfedeiyl ) - 4, 5, 12-triaza-tri cycl o[ 6. 3. 1. 02. 6] dodeca- 2(6),
312159@@6”0 -benzenesulfonyl)-7-ethyl-4,5,12~ tnaza—tncyclo[6 3.1.0*%|dodeca-

4- Chl or o- benzenesul f onyl ) - 7- cyano- 4 5,12-triaza-tr
2(6):310[081 of 6. 3. 1. 02. 6] dodeca- 2(6), 3- di ene
Dit 2r¢-Olylbrodhiofiwne-2-sationyl)-4,5 12-triaza-tricyclof6. 3 1.0*®|dodeca-

: nzenesul fonyl)-4,5,12-tri aza-
26).3 gigyf"g&gerg’eoz 6] dodeca

i.e I
122 @oro-benzenesulfonyl)—dr 5, 12-tr|azg r) cyclo[g 3.1 02 dXdeca-SQt((% -
dien-708 tomeeesul fonyl )-4,5,10, 12-tetraaza-tricyclo[ 6.3

e gg-ZAF-Chl])ro—%enzenesﬂo%l) 2’1% Sqlz‘%rlaza Jfr?cygl%gwle d8d&%'2?6)@t hyl

dien-3lyldriide (Menéhiiammess)penzenesul fonyl ) -4, 5, 10, 12-tetraaza-tr

222%[‘?5 gighlgrﬁébeﬁiggl%?ﬂq?ﬁiﬁ 2-tiaza-tioychl6 3. 02%)dodeca-2(6),3-

ma1Hﬁﬂ%ﬂﬁﬂhkd?@nﬁﬁﬁE@ﬁ%sulfonyl) 4,5,12-triaza-tetracyclo

[ 62%4 éhl@?e-t%n%elsdlﬂﬂﬂf@ﬁ 1%(tﬁéza3ncﬁyue[6a 1.0*°Rlodeba(6),3-

| or o- benzene f ? 10-t hi azol -2-yl -4,5,10, 12-tetra
d'e"eészﬁbeM'E%'PS?‘é ogtef; 02 6] dodeca- 2(6), 3-diene; 1 2-(4-C

hljx@- mmaeamués‘umwr»a, 5, (-tiRzaiirityainid. 5.1 > Bdoteca-2i6h3a-

etracycl o[ 6.3.1.02.6.09"] dodeca-2(6), 3-diene; 1
dien-10-yllzm ‘?oir?o benzenes

u|1fszmp:ol!@armelsah‘@y%ﬁoﬁytrlawtscyml61321 peldodegs2(6).3-

ienel ol Gkt Beid: 1- 02. 6] dodeca- 2(6), 3- di ene;
d'eneff-c%4- dﬂl o(rno benzene ulfon I 9,10

Jdeaf | 4,
5, 1R44-Chioss benzeRest S R L
2(6), 31<ﬁer(e4‘r(fearboxyhc aclldftert-butyl ester . _ |
esu : r - clo
[égég f?@ Eﬁrgglaee 8%}%9)4516 Zurg{r%zé t@%}g[(i.&‘l’.@zﬁo&édagy
2(6), 3L<ﬁer(e4 Chl or o- benzenesul fonyl ) 7 7 dif | uoro-4,
S, 1bq ag:rh'lo?&ﬁ‘enzla dso¥silyplbandnd 3 B7a-Shdagesa- 2(6), 3-di ene;

i ncl'udj.n e st éreoi sonmers, tautomers, m xtures of

tricyclof6eg. é@. ﬁmsd'eve
12~(4-Chloro- benzenesulfonyl) -10,10-difluoro-4,5,12-triaza-

tricyclo[6.3.1.0%¢]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-difluoromethyl-4,5,12-triaza-

tricyclo[6.3.1.0%®|dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-methoxymethyl-4,5,12-triaza-

tricyclo[6.3.1.0%¢]dodeca-2(6),3-diene;
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taut omers and pharmaceutical acceptable salts therof.

In sone ;t her asEects, t he conpounds are selected from
weu@rompohavi ng the follow ng exenpl ary strucear/esz006582579

WO 2007/ 022n02 PCT/ US211116/ 1132579 Exenpl ary

Structures Q 0~\ g0 Q" "PgS Ng NSN\ | YI Ncl

r\C r O0Olci NNN Ny NN N2 CH33 O ,00,,0
N

00O C 4Cct 4Cci N Nv NNNNNON, N @ Ns
10 OBBR R RehesRBHN-metBXyCIrEpy-NSN2-tiezRt N\ ~ H
o BB £ 5 NS L] LS L e o

N 2<4-5 hiprgbenzgnesuifonyly1- r@thyl 4 5,1 2-tnaza-tncyclo%3 982 E’?&odeca-
2(6),3-diene;
12-(2-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*°|dodeca-2(6),3-diene;
12-(3-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .0**]dodeca-2(6),3-diene;
12-(4-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0°Jdodeca-2(6),3-diene;
12-(4-Chloro-benzenesuifonyl)-7-cyano-4,5,12-triaza-tricyclo[6.3.1 .0*%|dodeca-
2(6),3-diene;
Dimethyl-carbamic acid 12-(4-Chioro-benzenesulfonyl)-4,5,12-triaza-
tricyclo}6.3.1.0*¢|dodeca-2(6),3-dien-7-yl ester;
12-(4-Chloro-benzenesulfonyl)-4,5,10,1 2-tetraaza-tricyclo[6.3.1.0*°]dodeca-
2(6),3-diene-10-carboxylic acid methyl ester;
1-{12-(4-Chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1 .0%®|dodeca-
2(6),3-diene-10-yl]-ethanone;
12-(4-Chloro-benzenesulfonyf)-4,5,12-triaza-tetracyclo[6.3.1 .0%%.0%""1dodeca-
2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-thiazol-2-yl-4,5,10,12-tetraaza-
tricyclo[6.3.1.0%F]dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10,10-difluoro-4,5,1 2-triaza-
tetracyclo[6.3.1.0%%.0°""|dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-methanesulfonyl-4,5,1 0,12-tetraaza-
tricyclo[6.3.1.0%°|dodeca-2(6),3-diene;
11-(4-Chloro-benzenesulfonyl)-9,9,1 0,10-tetrafluoro-4,5,11-triaza-
tricyclo[6.2.1.0%%jundeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-7-fluoro-4,5,12-triaza-tricyclo[6.3.1 .0%®|dodeca-
2(6),3-diene; and
12-(4-Chioro-benzenesulfonyl)-7,7-difluoro-4,5,1 2-triaza-
tricyclo[6.3.1.0%°|dodeca-2(6),3-diene;
including single stereoisomers, tautomers, mixtures of stereoisomers and/or
tautomers and pharmaceutical acceptable salts therof.
In some other aspects, the compounds are selected from a group having the
following exemplary structures:
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a r d CH3 FSCNNNHNA4CFS N . HNHN NG OP
09 NCC OyS~r CHFZ NHO-SO 2 NHNHON NN NN
wohdd3022503 N-NH 54 WO 2007/ 022n02 PCT/ US20HOg¢ 1/ i 8707652579
Exenplary Structures CI d O\ SOd o" d O M
O Ni NNHN HNNNNH NNHG G OV I C O\ d
o0Ojai 0 OSO_NO HIN7H3 NNHNNHHNNC O
.OS p/ NS OGS NC

Exemplary Structures
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el ] )4 O
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isoneric forms. The invention contenplates all such
stereoi sonmers both in pure formand in adm xture, as

wowdohozsor acem ¢ mi xtures. Definitions The defdnutionses2s79

and expl anations below are for the terns as used

t hroughout 10 this entire docunent including both the
specification and the cl ains. Throughout the

speci fication and the appended clainms, a given formila

or nane shall enconpaséE)@mblam%mr@ t hereof, such as

st-ereorsaners—geonetTETat TSONETS __OpEi calf | SONers,
tau g’ and cg@fes t hef eof, sucl“ I soners
ex? as well | rmaceut i qu;@ yacceptahle salts
2 sol vat es |t , such as|fokLjnstance hydrates. 15
ould bejn that, as us fn this specification
nd it he append d Ia| ns, the i ngul fornms "a,"
ref

7,y and "t he" de plural ents unl ess the
OHcoNEBHE cl earl y U’erﬂates ot her WS, Thus, |f or

M

CTﬂé &’dnﬁjéwhd:s' lg‘éhiér&\ FoFmdla F&1E8 bés‘ s o RarAIde tawyathies of the
I n

tu
mvent@n@pd@ﬁlaged Pfﬁd/%fﬁ'aﬁﬁ‘l??'ﬁign‘?)é“%y ﬁ%??%‘wgﬁali PGS P o

polymbu%hg €f@6ﬁbérﬁpouﬂ@|lr%tﬂdloh,ﬁh¢ tamsoendeofitis Invefiting inckidel ﬁh@r
unl ess the,  content cl

|
g BB e, B, S0y, v
from thé &@ledtionl oft smbstitisnt grotps: Eertain corgpqupdpel thig RIS MY efqﬁgp

$ b&th foRbiand i
lsome]n%?orr%gbﬁ\'é n*vﬂﬁt&n%oﬁt@m#g%gtahsugﬁdgte?foﬁéd o ﬂ’qﬂu{e 0 o? g\

admx@re@somljgs faoﬁﬁl‘llcd‘&‘t(@éest hat Rmis substituted with 1, 2,
3.peBhitiofis R groups where the Rq groups can be the sane

,O L ? :q];'fﬂ%r fe?lwﬂce% arnggﬁgaqa?{)%sngeﬁ dw £r8 9& tlpé’terrﬁg@sst%ea IerJ)L!g‘anut

roup containing one or
this efitre doQiniesit intluding isoth ﬁnatSPQ(ﬁflC@UMfﬁrglﬁhﬂjqd@lmgr'@rWOptﬁlﬂ% nded

specné%g n tr{dqt%lg eﬂﬁé(d #h%té n%\l/gn' O orﬁiéhr%tshélllédc@i%ﬁ&%tdller ns

er ca ractical and %%/ egtaly
|som61®ﬂ¥6fe@&§a@1 as. stagp@son@ﬁﬁ%g@plaefﬁ?% SOFEGr © Falt S{HOMErS

and niSilile8 Brétt whBY% sOERs R I@ﬁiﬁtt hehgell as"mbtmhdagtlcéﬂ%%cceptable salts

variants, nutations, "éﬂ}f of orms, for exanple, as
and sgivates gie, SURh @5 ir ingiap 55,766, 846. 56 WD

2005Ho0Rd D Mt @at, s 152d h11i6 AL 82809 anditisstpaendeeplaiis the
smgu%é%()émge trlgﬂg nd %hed%{cidag %c réteréntd %F?Iteéﬂﬁe E&ﬁéﬂtkleﬁ@y diétaies

nmedi a eavage APP, i ncl udi B q
otherpizp! T faobxagpl.Aferende to@zcomﬁatmscoamw '3 epRoUngpigeludes

a midats SREbRe me Feoé&rfphﬁncﬂi"lt%h§@@ bed 66 ﬁ‘ot@di SAVAEG Grdi“dr istgenerally

empleyssip s FebiRg Agerglee® [P SERpEicEe LR GE rerasa.
S U\Wﬁbr@ﬁﬁlﬂtﬁ)ld Qibbtitaares dre areivafatiab being ettached fveet $tewaturd, itdmio e

unde(q%@dég% gftft g nb%%eeééfneo&'dmere% ﬁ#u@%r e&ample "Rm

Ct I've anount i ned
optioaaitysabstiaftédaith 1/@ or 8 Ry @tvoe’ r@camséa@é%m '%&uqSBta@f* Whé 2,3, 0r

4 Raér%ﬁ{}som.eﬁ’é thUig gﬁjdugg 2SEpdB/E BmE bERF@ENtON \Alilﬂ)eﬁﬁfduts&)oﬁ by

or nore cllnlcal mar ker s

those st gnibe ot wih essaPeldR R 0T ORGP e akjtuepls thet
such@frdlps Rt ﬁﬁerﬁb&ito%@duce dwyes"uestmmh lor $ubstitntioml dejtérns that are

radi cal as Exanpl es of al kanoyl"

sterigady WR!%C"'&%‘é’Pé?OF S}fﬂ“beg F%W}"Ion SEEYFYI, i sobutyryl
ValAEPyémonmi prevakarpydteinds dm‘lnlag} bs biop /WR/ polypeptide, including APP

vanaé\a, mq@mﬂ hﬁ%ﬁrs&ﬁ}r@)qz exa Iee P@é&gﬂg}’é 8;1@%@“2@%}?6;846.

in the present invention |s rreant strai ght or branched
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chai n al kyl groups having 1-6 carbon atons, such as,
nmet hyl, ethyl, propyl, isopropyl, n- 15 butyl,

woem7butsyl , tert-butyl, pentyl, 2-pentyl, i sopeot/yb2006/032579

neopentyl, hexyl, 2-hexyl, 3-hexyl, and

3-nmethyl pentyl. It is understood that in cases where
an al kyl chain of a substituent is shorter or |onger
than 6 carbons, it will be so indicated in the second

" Chetasamyiaid betepepiide, is defnedaany peniife ESHENGToM RetATRTBIESE
medlat%g cFeréﬁ%rb? APEhﬁ?lﬁcﬁﬁdBe@ iR of BG, 4008 49 Lﬁ?ﬂMﬁdﬂinﬁﬁaeﬁiskaﬂd
ers to an_al t%'d cgro(g?p?,sgl n \QM {#; 432
extenohngrf@mﬁmrb@@ewcmaéﬁﬁ'eﬁ\?gﬁ &7 g P Lub it tfeRt 20
' ﬁﬁ’eﬁ‘ﬁnﬁ&@ﬁiﬁéll‘y)ﬁc&@it&ﬂd ffbr$ tothosd propedie andloy sybskogdsokyt, are

er.ein. y be a
scopBYET e AR b S Sl s BRIy
CAﬁl’ﬂmaq;elutlcaﬂx effectiva atoquntig dﬁf@j’led ag o |a5@pktyq ective. to reduce or

lessen Qﬁ r{ées'@ {A"&' &as@ygﬁfﬁégt%dd&'t& Fé@luceséﬂ deRRYset of one

NIl sul fonic acid, By
ormoreaslhwyalwms@%ﬁWS&WFP&B?S@m al kyl group, whereby

abbyélkén%ynaﬁs 84t aa \,\ﬂb@‘y@" AIKS(CBy wharejtl AlkyS an sikpieadital as

deﬂne%}eéeq %F@?egbqf)pll{aﬂgyl 5! ?tyl! g)ro%gc}ngl %htglgp %?%D@}yp valeryl
isovaleI§t, QJ?anI b(uyryhaalfdlrhqthylprsplom)dl valeryh hexasfogl gemtgnoyl %@qu and
h IkBy ‘arylal kyl" is meant the group -al kyl-aryl, wherein
the li 1kyl and aryl are defined herein. 30 B ther{t]er

" Bal"olgghand rg1t¢aea“ﬁ)/i‘"é§é'?ﬁ PTRSRAE VEBPN; ! "}F‘éﬁhf“ﬁﬂq SF PF?@Ched
chain chlg R8s ﬁ&\}uﬁq H@%arboﬂrﬁietﬁrﬂé tsuﬂdlaEtGmeﬂByl sk eropyl! isaprdpyl, n-

str a n

outyl, R PR EOHOL MY B B0 a5 R O TSRS SR Z B, Sfext, and
3- metaylplerftyl O misoureietstoot tirat @ odsesterda am dkyl &hain ofiz buhgtityentfsgghorter
or Iongeratgﬁ? %faeb R§ qy\&l" bR's8 lﬁtﬁ%ecgnc?‘%las for example C1-C1o

35
mdlcaaaéss@ miasiiuy efs‘lQ:,GﬁijﬂSt Tlneetfrralaks@rfw'wbﬁSo%'B%“w’%% a'k}"&f%lpé and

refers 18 &Nal Iliﬁmbl mgﬁhﬁﬂ'\m bmef Wairdgeﬁfatdfﬁ& & repesdopen sabstitaent

I's replaced a substitu nde dentl t
indepprisRiY OGP IR BEITOUP: SN SRIPY o ¥ GBSl BF ampro

groupt M8y BE1NE/cHE BmpelTayy, b@:t@oalylpheteroaynlyhe;arboaylybxo amido, cyano,

cyc!o%\&i,ec;yg@%?w haZogF%o {&{AO%QO&W @@l UsgAaRe/ éu'lf%?ﬁl@fonw and

(0):¢0) cyano, cycl oal kyl ,
sulfordyadidal kenyl , hal ogen, hydroxyl, nitro, sulfanoyl,

UE%J 'y ene’; 5 {rfe'aﬂtyel dlraﬁfdélfa%b’droupﬁ%er%ﬁi/ ElQEhsﬁasﬁiélﬁﬁed ﬁﬁve

ers to a rmnora i cal branc

"ds "l?ﬁ@té?%grﬁ?%@“@w ngp@%g;ﬁslﬂe Qegduerem More

prefe@b@"t@@&?b&ﬁtl(ﬁlhﬂlm,arﬂmlgmpfg shengiloo uaphihyl, GtiR@orearéienbly,
tons or exanple 2 5 to 10 carbon atons and
phen onprising at |east one triple bond, and preferably I
t oByB"aryTie/I"tiemean trearoupc byl @y svtiseain allyl @ad anvkare gfined
hereid! OUPS, and refers to an al kynyl group in which 1 or
nore hydrogen atons is replaced by a subst|% uent .
i nidhetherteren ttiaipos| ia deckresant W?rﬁ'engsr %‘Gﬁﬂ" flyggrie, brogung, 85%'9‘,‘“9’

and/&'&fﬂ%@/’ am no (V\,herel n the am no group nmay be a cyclic

g )r(n% ;1 e g/ndc §;a ﬁté Sﬂ;%{% ps{{éﬁ& Ptra'%@ @é@ébche% Q@Qrﬁéz%/rbon radicals

havnrf@/f#érﬁwio, 6 Bhibow ,atonibOarsiufmﬁmmg lto trees Howbjé borsisfl andnlyq:ludes for
d
exanboiet l??r}%%ldprgg?ry P Fg eﬁ Fegrt l:s%ﬁw EHEk @%lnblyelnd ‘dlmesllk@e'ﬂ’ilet term

aving three twel ve
also rehudes sutstitoted . alkehy gms,mukgfprsdg@nweﬁﬂmdp |\A@1Ché| or more

hydr@é)enyeﬁéfrﬁl; kCrehS&A by Y StisMueRl indepBhddiily REIeMEY foimCthe group: acyl,

acyloxy, alkoxy, amino (wherein the amino group may be a cyclic amine), aryl, heteroaryl,
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bri dged system such as adamantyl or bicyclo[2.2. 1]
heptyl . Exanpl es of such radicals include

weymbopsepyl , cycl obutyl, cyclopentyl and cycleteyyi006/032579
Preferred cycl oal kyl groups are 15 cycl opentyl,
cycl ohexyl, and cycl oheptyl. The cycl oal kyl groups
herein are unsubstituted or, substituted in one or

nore substitutable p03|t|ons with various gro . _For.
heteropyclyhsaboxduene. amidel eanavclerliohsycirgleb h8}98 ru?gérf”@/" nitro,
sulfam%?r\bﬁlfbﬁ)ll‘tsﬁﬁllnw §dﬁ’onyﬂ %hd exfABlaeid. C1- C6 al kyl, Cl1-C6
al ogen ro n
n%ho?‘éﬂ‘-ytﬂ)egﬂ )}? aﬁn"ﬁ’é‘oragf%?lcﬁ'%@g} @Jyfjétr?rna?}%% anaturated or
polyun€aiataieeityidrocaiboC6bdik \hayihg fra amJtt?atpaglqaguon atymsCpr example 2

to 10 %%o%aﬁ(&'ﬁé(gnd %@ég%f f;ggt%hgﬂpie KBPR C4rfelsre@fhbly 1 to 3. The term
also inglupies st iitateryalkyny! m@m&r@g)raﬂer@tp anggkyny grpup in Whighalher rere
hydrog%rnoéfgrﬁé fs l‘éﬁf&\@&?bﬁ?b 'sﬁbﬁlfL@Hﬂnh@éhd&\tlﬁ seleBigh €rofm ﬂhg gteipgacyl,
or nultiple condensed bl qglln mh ha%%%%w
acylo k. A G TEESIn e g0 100> 5o 0F Bl AR g

heteroad Ndakbolxyl, omhlamhdd Sya icyualkyly cwmqnykj:thaloa@‘r hydroxyl nitro,

tit the present

S“‘“W"HL%‘H’?M Pé' S‘H a%fg'ﬂ’" %L gl,r o;p?]aoht hyl , PndZnyI
. Byl &syploalkyf| lh)mhaohmh@fh? parbwcqu ra@@%ﬁp@vmq tBraedp tRjve Gybon
atomsd 'Fhe%y%lﬁél?;tél rc%hﬁg:@or%ﬂdgﬁgﬁlﬂbé&qhm%’@w lor a'ﬂa 6: ﬁdﬂydychc
oridaed YRigme 86 &8 AP BV RSPz s haPb JREBlsE 8 Syt etiis
mcludE cI@(@iWk?clolﬁlﬂ;ﬂ,fbyalbyént)g aodi piatmaxyl.b Brefartedoryalbaligyl groups are
cyclop(ﬁn g)?\//déh%ﬂb cpyblﬁﬁ Gr{ ﬁg%%alkﬁjqq%sarle%fﬁ are JrdatfsBtuted or,

ano
substitrtethio Ghe @s)r@r«ymtanwmble p@sf(mzms W'@GF&P‘I@WQHE’%OFOV example, such

cycloahyl gr@?;k 3y be oﬁong@asldﬁyt@l%d w@lf&@xﬁﬁb@abkm alk§#1e @ alkoxy,

am no

haloggmy n@@@ry@ya@pkwtrgmamin% Ca:[qgﬂlky@fnmo di(C4-Ce)alkylamino, Co-
CealkéHy( Cdz @ék%wbam rh@(o@;kylce)@g kgloalkByy, "a0xinS(Ci-Es)akgin monb(€ -

Co)al o((ﬁq-%?q?(yﬁgf a {5? %ﬁ?ewa P%r Eai'?‘/?gtnd'/ g\r/enut Iogunﬁel SBy

" Iegl“argl leyrhéant an eeenatic eabaryliglorauadiaing 2 isialerigo®ie. phenyl) or
multh]]‘ée%mdglgseﬂ%ngﬁn' ?\ %e \éﬁor}@‘@ él%hﬁtlc Qé goﬂQ 334 ter’!@ﬁﬁironaphthyl

ens are re es . of
naphth;gi) ormmylssonthmlud@onoc, qilmqur%s(uﬁ?qtu eq kﬁrgf rrgq ﬁ‘W‘ groups of the
preseH Wé%ﬁt He! phestiyil |1H%ﬁtﬁﬁt Q}Haphthyl;f indanymeidbiyl,, dihydronaphthyl,

e e A R N o

are ufsLdstitttedor eulstinteatin one bnnosysibstitgallé pesitiong-withosariqus groups.

For eéarﬁ@g r{ﬁgh awgl%{.lé@hﬁg% bé B?ﬂoﬂglg/%uf)&ﬁﬁgd (th g‘oﬁé()téﬁr%][@ cols alkyl,

one and u
Ci-Chetkoxyw ah@n@ns ehydexied CV?"Qm % r 3Hi6A, naﬁ%%rpe%y'aglm uffi(Cr-

Ce)auﬁﬁagrﬁuﬁ% g@ {|0@5 Z*Jrealm%@ylo E:p-‘ea Qfalljdahégll Icu[‘{ecsse RiloaIKox@ N Bimio(C-
Cmlbih mBO BT 7261 G AR R Gl
PYByEokd1yd meard theglodpy#Q. i soqui nol yI qui nazol i nyl ,
;éyagaflg{aﬁxlg I}ﬂéo Bllels?'lt ﬁﬁ%ln* is fn@alqaf@g{ﬂé brdn?iﬂé(%f&lm"(é »and/or

| azol
bdmendazolyl benzothlazolyl ben2|n1dazolyl

t N agBIH‘éI?)FWIF mefal'ullr é?'mﬂ{yl raEhBél‘FlE\Y J'ng thQYﬁeraﬁin}j las d@ﬁ%@ 'aﬁé\fél Wherein

I azo az
one qiAystie hxﬂr@ggnﬁyqe replgt&gl@y@ %’W?’ﬁ’)/?ér%/ j puc halloaﬁ<y|s Ynclude
chlorbiRbhAl- Bfomo‘émﬂuﬂméméw dlﬂubﬁ)mengp krifiostomethyl, 1,1,1-trifluoroethyl
i sobenzot et rahydr of uranyl , i sobenzot et rahydr ot hi enyl ,
and the ¥fenzot hi enyl, 10 benzoxazol yl, pyri dopyri dyl,
benzot et rahydr of uranyl, begzot et rahydr ot hi enyl
purinyl, benzodi oxolyl, triazinyl, pteridinyl,
benzot hi azol yl, im dazopyridyl, i m dazothiazolyl,
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di hydr obenzi soxazi nyl, benzi soxazi nyl, benzoxazi nyl,
di hydr obenzi sot hi azi nyl, benzopyranyl,

wdenzotsiopyranyl, chrononyl, chronmanonyl, PCT/US2006/032579

pyri dyl - N-oxi de, tetrahydroquinolinyl,

di hydr oqui nol i nyl, di hydroqui nol i nonyl,

di hydr oi soqui nol i nonyl, di hydrocounmarinyl, 15

di hydr oi socoumari nyl , |30|ndoI|nonyI benzod|oxanyl
i&ﬂn@wmaqll nmmegﬂ at th o grimdye ereimadc rlnwﬁiemsmf fy p-, or

memba’&? il og%%hl(fw I};\él d]&éh |nr|.\{% 95?%&&?9 of @?Q?agdérﬁﬁ’dl:or?f‘é‘nﬁﬁ@ &8sast one

ol
and upNo 6ot u@teroa@m@eﬁ@w from Hsa08R oxyaEnn O AYIf Wnyrefﬁf%ixhea‘-’é"aw'

groupsodf 'tﬁéoﬁf@éénﬂﬁbenhb@mtﬂd@e pyrialt By uinblinyk belezothienyl, mdolyl
I M aazao

i, sSSPy R B Syr R Ml
lmldazblvldﬁéﬁlzwl ;Nramiyd exazbiginthzblilaindiliginy! Nndsxplfebenzothiazolyl,

benzmagaga‘y%%’]zgfﬁ aﬂll aﬁgl tﬂfémll Zr%rreliglr ?ﬁldﬁékol%t(tﬁié&lgﬁ)lyl trlazol L, g

tria
tetrazdiy, osqtma;olyt eqnhﬁwr_;cmwl |sp¢ch@ma@é chm it 1§ ngpmo lny

lsomdcﬁ‘nﬁ)%&)%nzo@éfﬁﬁﬁr&h@ﬁw|§<5b\éhzofet§h§iﬂr@tmbm isoblrezothidngt, oar y|
herein are tituted or s

benzogzolbPECGRBRY HFIB D OR A e FA YT Bls Y blps.

benzoEi@kolﬁXﬁHﬂNyEpteﬂdlﬁil Hwtﬁhleaﬂwmgilazﬂp;ysdmhmyldb@tlm@:tq%@nm |y
i tuted

dlhydrgP%ngazwgl Bcag sokehzfng beﬁaz?é ?dm%o@\z%biﬁ)élzmylogér%pyraé\xl

tro, am no, nono(
benzoRop@aingll ¢¢y¢ra¢nyhchromaoom op)di-Nyerishi teihveragiaglingeny | |

dlhydrg’ﬁ? %?Jél I%‘oqluﬁ%m@ﬁylhéih% &tholﬁbnﬂGdlhylm&icﬁamk

dthdr@[SOQQU{T@]’IDyI m@oﬁ%’n&w? %@(afy% | anl‘m%%él%[yn%ﬁ) ﬁo§M£
pyrlmldfh9ltreb>@@é/ plrlazinyInNebside) pyrakiog Nkgxide, quindling Neexidsy iidgiytN-i s
oxidegrdoniy RS Ry (8 ek Sinf kY GRS B e b
phthawsvl haxidef imgdazalyldt- ome @@mzalyHNﬁgld%»tOXW@a/éN oxide. thigePhi b

oxide, |Rdcfl|9fi¥l Nrk%ag ?AZBWF’N %€ %ﬁﬂ)tﬁléz@m N-Bleé ,BRAmidaxold 8lFoxide,

erred heteroc
pyrrolyiNrexde, gxadiaﬁelvlw@x'dwiﬂlﬁwr{%ﬂ 2oy PEW@? egfazow‘ N-
oxidel ISHnQ&HbBﬁéWI Bédmd@ t@hk&ﬁnopﬁrmwmcpd»dﬂel Mk hSleBadyl groupe,

herelg%r%mg%% edp&ﬂ%ﬁfy%ﬁé@éﬁ % ﬂor@ ¥Jbrsﬁ’ljl.|{agfe y%ltlons with various
grouﬁserﬁimdﬂple sucannyteroamgroahwamb@mtmally sHbsHsehwith. frny | |

b'd"tVd amino, mono(C1
oxarfiBEIE: 8 h8|a1k°§$ thgEHdh &8 gl L)
Co)alkdildnyiniy, drﬁw@g@kmmmo d?rzﬂ?ysakl o &e@‘i?y)f‘% h%P%B%]%lyéé%ﬁﬂ

haloaﬂéo %Frmwmtcisyélkyl G, ARy B oYY -Co)aliynyrcti@fur y 1
&ranyl t et rahydrot hi enyl S-oxi de,
Ce)a'wf?'a?{ GebodkYlenyl S, S-dioxide and 59 WD 2007/ 022n02

PCW ‘h@gﬂﬁﬁﬂélﬁaﬁﬁt@yclmwmmmqyﬂw ismganineardore The
carb%cagfge{nﬁg u¥ste?nsg<5fgf RS &9 Rorfefod it Wpich iniuaes Rised ring

In on€ or nore substitutable p05|t|o%f
systemistdi 9vid ratamsscoptainingsat lemsoneeasHp & fouriefproaiend pejesjed rem

mtrog emysmr qmaﬂeﬂB@hétMr tdf thatpesbeit ibventidroinclude

morpRQlgy th?dqpqrpt@hnyé,{lp ﬂ%orpﬁgﬁ%l Xi ﬁ&%mﬁ?ﬁg@d&g&foxy,
plpel‘éklﬁﬁlho%}) bl AnpyRolidisy| @rr&ﬁiylaiekremdi'qpy@ylmpmdwhy|

tetraWFgGr@iﬁ lt@%a)hﬁ@mlegwi ﬁ%c@ige@*\)é%onm%%ﬁl ce) al kyl ,

homdhbﬁiﬂ:rpﬁﬁl)n&l korhathiomo(pBeling6s, §+d@<ldeocpxa§qglgmom,g:{lhy@mr@gqms
dlhy%g%ﬁrog(g Pﬁgc%rgéﬂr%gﬁldfhgﬁﬁﬂ'%r%?p&hfdr%n% \ﬂmy@lﬁfdrﬁ

tel'n I nformt |on stens

dihydEnpyirawb tadrahyosettiprli8-0xide. tetrbidsptaipny) Sfpdipride afirh | abI e
from Canbri dgesoft at 100 4ganbri dge Park Drive,
Canbridge, MA 02140). Alternatively, 10 the nanes were
gener ated based on the | UPAC rul es.
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The conpounds of this invention may contain one or
nore asymetric carbon atons, so that the conpounds

we 200703561 in different stereoisoneric forns. ACEES2006/032579

conmpounds can be, for exanple, racenmates, chiral
non-racem c or diastereoners. In these situations,

the single enantioners, i.e., optlcally active fornB
can be obtai ned_by

romoth@3aPERING S et 68 hole TR T BET PSR fd o
substitlii8g fEHeass mbﬁé’lsdbetltutablé pogiticns lnttl vafiaus geoupspFe,exbiyple, such
heterow%\;cﬁﬂ%pléo na}aylfbe op el s@gﬁnte@%tﬁ erF‘%)éHﬁafzé boé‘l érbf@e

a resotvin usi n
alkoxyf lelogen ahyglosy.&yate, nisp, EHPEQZT‘W(Q)TGS)QHW‘E“W FW&T @?“ﬁ’é”‘r@'ﬁ%
C2-Ce %E&\gﬂbc > COh Y @1-64-, ﬁé?oeﬁky[ @ﬁﬁs%bﬁglkéﬁaﬁﬁmb G RAPEMBHEC4-

tereoners, g % % di ast ereoners vi a
Ce)alkﬂ@m@ﬁ@vﬁg}aﬂfﬁ'h?/(aé% "W?W GrCYRY PERG vi ng agent to 20

gmaﬁrcaﬁqgodrme wefd r@infaalusing Ianos 2000 104305, avhinhiic atailgble from
selsef s aitn - B, B EL0eh 5L EOR g BORAIEGD 168 B
from Caonbpidgesdit at NOGanbxitge Pavk Priee Samibedgd, MAdt?dé@e é’ﬂiﬁrea@'&lyt S

~ the nal‘n'egg}épee enEt‘é‘iedEH;.%\@%d1 {e'IU'ﬂA@FLIetso salts of inorganic

oric, sulfuric, phospharic
AT hehenspogndscof ﬂ‘rﬁ/'ﬂv%‘@%‘i‘i‘?k& CONiiR ONG, PR IPPre agyMIaglyig carpen
atomsOSPIRA the Ssthpbinds sz RSt ih @iffetedit steisbisbraeriofainsc  Thesd ei c,

compq\,@gﬂ%{g%fq? %{(ﬁ%&plg FSacféﬁll%fegnggraﬁ r}og-ra&%é oFdlastquerh&'s In these
situati@hghiherstnglecsnaptiosnerd, beli epticallylactiye fornseaag betobiained by asymmetric

synthe%'isnc}r bg '}es\[)%m@h&rtﬁ%@éfﬁe}t% R RS @E&?&Qﬁ@r‘a@erﬁé&&é @Jhsoe

are not to sodium pota
accompiishsiduier exampie. RyPRIVERtoRal mAtaacs S&?ﬁw%%ﬂﬁ#@"@%"s@ ﬂ?kﬂf?%eéae
ofa résBlanB %gé"fﬁch\%nﬁd’togré&i? Q&iﬂngbr axampiea viaral EPNC edlummyrort oxi c

e L A, P et
separ@tingfigy diadterebmer8 QiaTheniatgearthy candaers ovirgnibe rsalying sgerh &
gener%ﬁgtléeatt)rﬁgnaf{ (?rg)roHr%s in %Eaﬁtgﬁ'leﬁ&{ﬁp QHREd Rlm. KAy Bth@atove

he ar recogni ze vari ous
procedyras bast herepastidid diceagbe the e\mnt@menﬁﬁyn%ef BFANRSYRH to

r\{%ﬂ Ak &%ﬂnédémm%upé&é&aﬁs géltsqmiludé aﬁee@rtcahhmeo&d dilts &N

ts and acyl ated prodr

norGeBI S AU BYIORD PUTE, PIREOEF APPSR R prgme: and

nitric &1 s@ﬂspof G R Ris uchaseoiynid, lelric, malic araieds, fuenhric nlanarigosucoinio,

b |
o T S TRy 0 g
steariar@imilatly) pieenarstiiallf ancaptalje gationp mclUde buparsnahlingted écr Sod'um
potas @dfﬂ&f m SHERN@R, RN ¥hPamolinh C-’l-'hose skilled in the art will

am noet hyl oxy, aceto

recogpizg aw@% GG e wgn—tox'e H'aqﬁ@??ed@%ly ae@ﬂ%‘%*ﬂ%ﬁﬁoi he
|nven?ﬁélé@@@ﬁbé&@&3&ug§6ﬂh>e(§¥mdnﬁm/d>f®0yemmy l,

( CT,%E &%Bﬁ'%&&? SB?m%aﬁg‘?ﬁxtﬁe a%yu%%q glfgaljaéé of tﬁ@id\?mr%) Hagalt no

Formalad amsdaskiflatinthegrigyibeosgnizectarioss ynthetic m:@t)\@dqlqg egnviien

may @&Lrﬁ )reﬁ(ﬂo @I g&%}ﬂﬁ}f %iﬁérrﬁd&@uﬂégﬁl dedafthoi@bddon shRy 4Hang

an es represents a cation to
aCylafGGrpmdaU@allf thespmpewnds enepmprpeeddy FORM¥at-i ons i ncl ude

oﬁ1e%?m B8H %ﬁﬁfd@r@rou&déﬁdﬁbsmel Bt lsQohﬁérteG&ﬂ Vi@dito an
i ncl ude magnesi ur;HCz??d C%MCI y\ﬂ]e‘? élrt er gr eferr Ig(known in
actlveﬁqglagxulgc Hg)oy qt IRy S ra g grogp aralge?ﬁrg t
the ag ahd melugwéédler&&nrwwsumf@m aredstar pradrug\\aeah asgnenzglloxy di(Cy-
C oun esc i ¢ doubl e
Cs)allggaﬁ;ggoeél? YIRY HaézP{OX ﬁ@eﬂft\ e’ V%|° lo’g&né lrbthagés prh’ret ry, and
unl ess ot herw se specifi e@p it is int ended that the

conmpounds include the cis, trans, Z- and E-
configurations. Likew se, all tautoneric forns
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10 are also intended to be included. The invention
al so enconpasses the prodrugs of the conpounds of
waoosomutmod . Those skilled in the art will recegnusmos032579
vari ous synthetic methodol ogi es that may be enpl oyed
to prepare non-toxic pharmaceutically acceptable

prodrugs of the conpounds encorrpassed by Fornmula I.

Those skilled in the ar recog y
cthonyombormatesimehiedar ey TEOICRLR, Folhs SRokhy
substituSH 51 NafiorRAIiRG an®irhide-drmingigneipabud s, dl(@e@e)ﬁﬂib‘ﬁ'@'”& |,

Preferregg?qqmdgggqsﬁqgél fil fcggf %ﬁ(b ngﬁnlféé)gﬁpgé{é‘rd%@é l\/gWh@:feah*

tere orall t opi

represelﬁiéléeﬁ’ﬁcef talfdrlyl a dajt of thé apldt Pesfered cgmngync&de rsg@\:rgi ;%/oyasanm

sage M SeNdrRl daichen. Fusihsrgmefenehprodrug
and am'ﬂS'?]'u O% %ﬁ%amgigﬁ% ngﬁs accept abl e

I
groups nadp@w@rl\ﬂ*é gﬁ@ M elgiaciedent ﬁ%@"ﬁb&{%ﬁﬂ’? oSiToL EAicn

rentera as used
ARR 2 doﬂfbbmsde&ﬁbédlhaéla eoistainolefiiodaviaebends or other

I ntravascul ar I B REAAS 8 tHalthe OF
center3|oﬁ9?°&teﬁré‘ca<§lymm‘?ﬁ}é@8? Bﬂleor |&w§§?g§&f{egcwﬁll uesgar?d ? he
compodn'dg Riclubtia theatilirbriso B andtie cenflouraiensy iLikewisg: %‘Hﬁ?tﬂ’ﬁ%@d‘? "Cal

arealsqmgngeogtt' rhmg@rl sing a conmpound of general For mul a

arrraceutlcallya le carrije
e éventiopalsnEocHI PSRRI &P Sings pifeSor Al FO&@%% hose
skilled ﬂ?ﬁbo&{ vl 'réU&gNhlt% Varigiesydietidmethodoledienthat may be employed to
rmaceuti ca

25 ac t C | e‘ﬁé d b
permgeRE SRR S 0 e s
Formulbmgmﬁbekﬁtl@i in thBheet vphwpogmzemw@gyarm@gp qxg,fglarmaceutlca %

gl Alng Colpal | e al, vegstanik aillangry be in a
accept?tg‘?ﬁ‘?%%‘?sfg%ﬁ%e fo?gﬂg??ré%fouse for eganpl e, as tablets,
dlmethylslmohlde | ozenges, aqueous or oily suspensions,

r% ‘1% oP GUIRRA Sorffulmadyeesimitistatesliocatly, thrigaty. or

|
sarentomibe dsaiptmn o5y LE iy s b ol dnuafbrCRaRaRng O7°
conve%h&l Q@n-t&d@mrm&etﬂwllﬂwemmle cafgerﬁ'aqmwa@tg gp@vqgn?c les. The
term pgn@megﬁ %se ﬁ%eléﬁ\g i RORER %}c‘a%eé\{k‘gsﬁﬁéﬁﬁnmﬁﬁakbﬂm (e.gmy

nore a ents se

cted fromth
mtraveih@ﬁl@j lE’dranm@corhr gm’@a’c@eqahgjegt@@ﬂ gfusqqtta%*qpﬁ anéjgé%H(% In l
albiioreconesing aicompawid of genera
addmo& g&re d@groeﬁ ngléagﬂ?(lzéggl@alﬂ ﬁ:fn’gl biote
Formu epdreateoTRseTabl e e e LROIErARaNG goners
Formuid)l A Bebrasent wgskbdwan withore qnmmraamewmaamceutwa"y

accep?p%c}ﬂ%atgaﬁb%g@ %%h eggsl ?/o“ Q% vaisCarth dhb@other ach\li&ngredlents

€se excl pients ma E
The pRaapéicalicompositing oentaieing eqQrpuads °f(9§f‘%r?'bﬁﬂ"8é? @ﬁ%\? gina

EHeld /Mo hatepusor algdi
o SRR o s g o oiosanst e
suspesiana idisperaigle:anders 81 W?%‘d?saFF‘HE'OQg Y

or exahpl
alixirsCOr N st arch, or alginic acid; binding agents, for
exanpl e starch el atin [ i Iga R ethed
aMP@S't‘?’&'"t@M r@range %g&ﬁ%%?mgr%g%é hﬁs)ﬂtbéaa?ll ¢ acid
knowR %o thalaﬁ for Hiemarattdcanrs omrmewmwws'a?n%@ dpushespmpgsitons

may %0(51%[1 b&’r%orl]g %@n{ses%ié@{eg g‘%ﬁ thd Hro8P H&sﬂ‘sﬂﬁ@@‘ s$/gétbning agents,

g known t.echni qlues to
flavoiite) @Emﬁh csqlcrmne gg%ﬁtﬂ Qj‘rﬁ’ PERRGIVA ‘é?o?%?f‘?sd'?lordﬁr PRE

phanﬂ eulé%ﬂl\églgg it BAd pdidtasté p@F&aﬁd&@r F laMets eoutsin dhe astive ingredient

ctlon over a

in admixture with Bgn- Wﬁp@p@rmacgﬁlecﬂ ygg %gﬁbp ﬁ%fénts Tt a@‘s@ﬂﬁﬂl@fcr fhe

nmonost erate or

man‘%c}{ﬁ@ oY labRisS tThagenixeipieats iy berfpr emjlmdle iresk dilveBtsi R 3% or
ora

calcigmg ﬁgr@gége ng%lgp\ ecaﬁnonaeteHéc%s%,néa?gurﬁﬁh%ﬁgte @eLafurphosphate;
61
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the active ingredient is mxed with an inert solid
di luent, for exanple, calciumcarbonate, 10 calcium

w@bmspsbe or kaolin, or as soft gelatin capsub@€BUS2006/032579

wherein the active ingredient is mxed with water or
an oil medium for exanple peanut oil, liquid paraffin
or olive oil. Fornmulations for oral use may al so be
presented as | ozenges. Aqueous suspensions contain the
granulatitigiane disiteratiab sgénts, detrexample cow sterclof piginiracid; binding

agent%%r%%ﬁ e gtglrchtébq’atl%%’ééﬁt éﬂcﬁu&foa HS, @H&&ﬁﬁb@ ons.

prents are sus ng 3 ﬁ &ge %rrp
magnesbii ﬁﬁﬁlr@@r%%?r?étdmy fedG| hﬁlt%i%% mﬁ‘ié R yTIcoEad Ar ey may
coated"wjﬂ'n@ﬂﬁ %Mhlqﬂ&t iy 6ihed tasbOssh coatihigs mag bgiprepaied by known

techmgtlle@ﬁ%p%%/yf@glé (?r? %‘q?igabga'%%nrlﬁ%% f%gﬁ'&nt’g&ﬁ#aﬂma AAfdrBoy
prowde atsustalhécyammn uverlarigwgah pariodaFordeampley a e Aplhe! material such as

f I k |
S 9" |9n3 QT oré éfl‘?y
the acid |hgrl9&8& iCRABEA with b Mkt sSlidaliicart Cfblsexafn@re é’a@cum( aa'pd)r&ate
calcuprnG IR so: Fo st Reeesepe dps GATER BRlafedntic ©
mixedfvathtwata ©r gis oiunddiamhiexéxtaoiplespeahutad, ligoidypasaffx qmll@mg
S?Rg/muia%gns {p QI%PUS%Q'{I]% als%rble é@aﬁ{éﬁ akifBng¥soduct s of

esters derlved fromfatt
a@«qd@uersusnﬁasapmsmonww petye Satarigle inadimisiue Wy %*Pﬁg}fﬁene

su1tab‘ﬁe°f6?ﬂh5 HanlRBOR & affoud Ql%paﬁ&tﬁ@t USucﬁSéb&’:n%m a6 sumﬁ@{ SO
contain one or ervative

agentaToT MBI PSS Ty T ARt BiosE. RAREReR oY | hg
methyd@8MNbss, seien akginater poljvirgipgmrolidgne gemttsgacanth andauoracaeiar e
dlSpegSvﬁ\g%té ﬁrg{i 8% ag&?%%y b? 4 ﬁ&lﬂ%ﬁ% 3%9{)?95 ghgé'phétgﬁcﬁa%*a%MeQeE%m

or nmul uspen glthe active
or coiidegsatich predact nf an alkylege oxige w'tla;falﬁy agigy, f@%ﬁ"ﬂP g PalyQpihyene

stearé’té | o c%deﬁgaltﬁh |prod§&§ éf@hﬁ&nle oRide GRE WY Ichih bliphatic Altbhals, for

(0] such
examale dpBRLYSRLYRBPRIEIIS] A SO RaS T Rct B R lept pride wit
parna%s'ié?e laerivad frbeﬁsuwa@dsmaa & hpsitohéifchras polywaeihyleat swbith .

monqo@eﬁr Br\ﬁoagersgf g{pi%@gg of e %yl&ﬁé %e‘e\ﬂﬁ\gﬁaﬁl el@ %erl\%g %Ein fatty

MEARASTE
acidseothhesiot anhydridenyfoheampleelyotbens sarpian '%R!@P‘??"Sn Thyg agygous

susp@r{%\as sy QEB Coritif %P@& e ?)Fé%bﬁ/aﬁ\féb Cor &aﬁ@%re'ihw IoSi‘n propyl p-

ers’and granul es suitable f E aration of
hydrcaqwme S8 |9éﬁ‘§fed%9'0”89/a$9rﬁ‘é3 ARRITTSR 15 f%?%%mspﬁ%%?flf
morelsMBe@fihg ¥Geritd) uctisafitrobdlorsdathatir € Wi th a di spersing

tt d
orabeieloRemagir ot eRPL S gD 208 ke 173 °
vegefablesilSipeadinply agmis al, cive oibxesapid 6il asgoegput cnlogren am‘r"aﬁa@ly)ll

suchBERal QG0 Pl shgp N uRRE ARERDZ tickening agen, for example
ecsamapIE A BRR SR ool SYREIoNHO IS SNOTAA asene oy gy

addeB S Hroe pRAESGIE BFa| prBEa’ém@emhéséaJom@@gms inidy @B prasbrvetiby the

i nvention int formof oil-in-water
add”@ﬁlﬁ%"%ﬂboxn‘%ﬁ%s”(?ﬁla?aﬁﬁ’é@% Cﬁ‘gy be a vegetable oil or a

m prp@bibeipowasrs Bhd grandss afitablé é&s prepsrafion ofaiplagueous suspension
by the gﬁdlﬁ%%ma%rg%%f&te%e”?c‘ﬁv?ﬁgﬂé&%hir r?LJJrX legFeC\H'E{ 4 BSpHFor

um-acaci a
wettingiagena Isbspepding rgént gndensys e @r@servatues eXiRpIP isgerying or
LgtnBing 8G¢hiEat Bkdmplféd bdcAdIre88) REStioHET AB6RE.
We“'??%%“%‘?%‘ F;aélgl I(rzllgsl g%d hexi top aﬁﬂ; dri deswfor exanpl e
sorbitan nonool eate, and condensat i on products of the
said partial esters with eyl ene oxide, for
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exanpl e pol yoxyet hyl ene sorbitan nonool eate. The
emul sions nmay al so contain sweetening 10 and

wo bawvorisng agents. Syrups and elixirs may be fecnubabees2s79

wi th sweetening agents, for exanple glycerol,

propyl ene glycol, sorbitol, glucose or sucrose. Such
formul ati ons may al so contain a denulcent, a

' &R Sidrid §tnSay ald®e
oo R STGIRL 0 e Shetonderiily ol 40 cpeeoey bog
presenfteril|l e injectabl e agueous or ol eagi nous suspensi on.

ﬁaﬁ‘éc‘éut&ﬁ%ﬂ)‘ébl%hsfmmeblﬁ/eﬁﬁlfnmﬂéﬁélﬁfbean therfolinnof dil{m-wmer

K t
emulsiafio e OISt SR R HE St FEo e AT s oftidsbt 09
Suitabla RANIBIfying Eenistneayi Hesatungliyocalsting gmesptor axdnee LY agdciePrphe

a st er | I o
gum tr g i il hoStabhos e Blanth 4 R eckfin g ot
or partiakestgs$ eerugd forg csaﬂmap@ﬁ amhhqxrtsl Hlvdirea; 181 @mBESOEPitEhe
monoo%%FeeQﬁ@MnﬁeﬁégmrPﬂrS&ch tHiaQiaXdS;ﬁHFal et \AmythblEneospdla)md

cxam A ROBPTAEEIDF SORIAN TRl (s amuEegy g B gy g dning
and fla@brthg agemty.ent i onal |y enpl oyed as a solvent or

e

I nc MONo- Of
propylefieggiycolesarbitos glucnsea@mwpem ch farpulaliongdnayAIRAFORRINA ei ¢

demul@éﬁ't d Jrd 0;; s%ﬂlaﬁ%eadgﬁlg?ﬂ%g Rh& Qéérﬂfglagent@f Tlhé’lﬂ)r%ﬂhaiﬁum The

compos AT 1 Bie T FI: i P F 208 SO GL A Fus sugpegson

This suébéné"n&ﬂhé&} beafdmumtsd acbrding tothetknewnl e gsmd’ihlesaeswtable
osi.tions .can

dlspergn% Weling aggnts and ?t?slpgﬁlﬁ éad’eﬁg tlpéf hgw(ﬂe'%g n{elﬂﬁor%ﬁlégow tTtPne

exCi I's solid
sterite dnjetitabéer reparatiop eraxtalpods dnlrrile lmggi]agle golutigneor sR$pegsion in a non-

toxic pta%‘ﬂi Q&c@ﬁt@bl@r&ﬁuéﬁ{ bl sohvBR RF @;Ea‘?nﬂi@éé a édllutbhﬁh T %ﬁt@fﬁdﬁcﬂ

h t
Among e 26eP/RREPPEISS 2By YORRE: MR RIS GE S Rt-na?ﬁ?ul a
solutidn aMB YsoRRicadailimichloAtiesbilian € Mt aiabh, stdrife, fixesitods atee

oGt A2 SR BE PR O 20y v
fixed dllinss/dle\eatbldyrd inklading kynihetic mmdo-gndlglg@mgsf yin agéjj iqny fAlty gcids
such %u@%’c 234 fifGRE i in #8 ?%&)Q%ﬁlbﬁ:&f m;@crtﬁﬁ@sr vatives and

ering agents di ssol ved in the ve[}@
diThe eeterosngs ofgreerahFormla bngw plsg Re afrmigjstergdda ¢ sf°mb°f

sup o@ﬁ’dﬁeg‘ e"cﬂ{‘cj" Goskttal aoﬁﬂiﬁﬂstraﬁ@rﬁ Blthaliugnshaseeoppasditonabarybe

on
prepaggg bé( "@’8“%@586@"’('@@““‘%@%?% ﬁft%ég © C'p%@?‘%e S{OIr'}&éte nr?s
tempdrzﬁtun@s baitliglid a’mha ndctad temdfeature aadrpllidher€fo@7aeltio ﬂ@q%tuwtqy\,

releaé%ég/e %%béw ﬁa% ﬁﬁtﬁe"\‘{ WohHe MR 300%?@/%5@?8&‘0@ 4 1to

ormJ ate In an 22n02
P@M@@mmmemsﬂz Spgnulail nakhe adm'fast%re@ ingeenisiglly &g & sedle

medilfRY TR |8’éﬁéﬂdl tdﬂ !hbt\féﬁfclepaﬁcﬁﬁ:fmdéh@ati@ﬁ (ed, can either be
wat er - m sci bl e,

Al ter natl.ve
suspegged & flipgqived E‘n n@‘:'ﬁe ?}S&V ARIPOROLY: ﬁdjgva@?[ge aS{rﬁg]vvl 8y, local
anestA&ticO) Predefrathiis@nd boffeeiagnabersecanl He dnbssivecbni thet ediciegueous

f th | 5
el o P 0 D RO g
formuftiosydre P@f@wwmphe@@ﬁ ateelcal ®l, dpray, cini@martior gleam, or as a

| f | %
suppcfs.ﬁ&? éo alm[r% tM&\i&};{?{% gg%i_)e}ﬁ%u ﬁ‘gitclﬁ%%nﬂbﬁt(b@ for%&gmg\'exﬁ O35 30%

wh, At B, Rto@fpwid Wﬁtl%'ﬁfeé%h'i/a%‘ég&%b‘é!@f Piheg forgylated in an
penetration of the active ingredient through the skin

or other affected areas. lg_xarrpl es of such der nal
penetration 3
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enhancers include di nmet hyl sul foxi de and rel at ed
anal ogs. The conpounds of this invention 10 can al so

wmenoadmisod st ered by a transdernmal device. Preferabbyno6/032579

topical adm nistration will be acconplished using a
patch either of the reservoir and porous nenbrane type
or of a solid matrix variety. In either case, the
active agent is delivered continuously fromthe

ointment geragtier ingsedients gvey bapFRIo¥Rd VI tighrasaiiinpr e RISGDIe

o,ntmetnp@asgctlve agent per meabl e adhesi ve, which is in
contact wt

t N@r%wlvéhea%c@m mprgdggtg g}a&hg)aq?rmugqﬁ he Feeac | \f/J {hké?\tdll ulu (Nater
cream _Cb@ﬁ! nfajebied, the diqpeome phaservil ﬁted:rédnobaS@frnath@ltai@t fpvwaa@émat
least 39]/ of 2 gé{&@’d‘? i tat%Qth Q@chra%gi %Jty%% glycdi rbutte{?@ 1Qﬁ§|§l R&nnitol,

e encaps al SO

I ng
sorbitd, leWBIIOb 90*81§h3ﬂ¢f@ Q’W@ﬁtﬁﬂﬁrﬁ‘éx"“r%m?f%qf ﬁ@d@?“‘rﬁﬁ%r'ﬂ'ﬁ?t@ﬁ 21::4Y
desnrablgmclﬁg alch@ &ﬁﬂ%ﬂ%dh@n@as@bkér@ﬁﬂnﬁar%@h&@ﬂén &y@d aimle/\n t h

Sstve ystem g ery e
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the indicated route of adm nistration. The conpounds

may be adm xed with | actose, sucrose, 10 starch
weowdez2sorel | ul ose esters of al kanoi ¢ acids, cett/ubm8€032579

al kyl esters, talc, stearic acid, mmgnesium stearate,
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For admi nistration to non-human aninals, the
conposition may al so be added to the animl feed or

waolrjonk2asge wat er. |t may be conveni ent to fornubct/esioneo32579

ani mal feed and 10 drinking water conpositions so that
the animal takes in a therapeutically appropriate
guantity of the conposition along with its diet. It

nebuliZfide LS Rab Be SRAYER e Macd Rash it B htetrhiGerft QOFIDRI dréssre- as
apremx tor addition to the feed or drinking water.
breathimpaehiR@| osures in this docunent of all articles and

Llﬂfviﬁ b& Ug@‘ﬁstoc%d? abwislicR gha eeespbsific dose levelferany aricelar patient
. erein r rence.in . [ A
L s
employaxathp hgss bodyhweibhtaganerad health, $8%, dietoliiae plASIREraioRQYte¢f

dminsfSioh Atk BPelcRiSE ARGy @mbiRliér dndithe sdveripe gk fpasicul
a. mlnlpr o'geg]qr es ge%gﬁlbegﬁ?gn therln 'IDhe st artn?ng rraptbeerlijzrl S
diseasg adagaingdierapnt er nedi at es may be obtai ned from

;@d}‘_félaﬁnguiis%ﬁorﬁ@ lﬁbﬁ-gﬁmarpérgx}nals,etde tonopusitionmey alsalbk pdded to the
i vai | abl e conpo s, . and/ or. [ 20
animallga ara o Ho Aot i) AR il 1B iyt Rftana
drinkinB@ﬁmf ebmpasitins sb thehihe auirebiekesdn f ifinrreyirly aprippriate quantity
u . ' f L : s
rvo ARS8 b 88, Mol i oLy
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S traé nvergon Blysistsd fuRheisty tahiotivenaepeaples. wish grempidp Red
usi ng, ei. . . '
ors RRYPI L 0808 B i e aadso puon
them.silica gel 60, 230-400 mesh). Preparatory HPLC was
Ioi%% ?tgﬁlé rnf&fbritﬁls\éﬂﬂ WabuBinRsicaibte gl b8 Bbpamet omromeercial
o oo o e aB e CabonEg B e S b BE
synth&lcwhkefioddvari ce 300 MHz spectroneter. Chemical shifts

are reported in ppm(6) and were calibrated using the
undeut erated sol vent resonance as internal standard.
Menesh SynthaticBragedew®dr ded on an Agil ent series 1100

gﬁ?égéﬁ%%{cf Eé)g:ﬁ%hﬁrobﬁ%ﬂ @oiedmbfercid sheplib e Mers ageid@dthdit 00

| HPLC P
L = A
precoatdBLED5 RFCsIRE yERSatesTiE. Mpat, dilve gbId0, Bai)nYisuatizatimdeas

“Met hod ;. A 20% [ BL: . 80%. 0% [ Bl -

achleé(f.(%lgﬂlrk?djv 'i"Wm_f?t%‘ or[hstr?,m h\%ﬁ%hg%pgor?\glg%cﬁlglaﬂc{%@n%xﬁﬂ V\% gﬁhgr

comnhoh]stnidg feagerity. | Rlashohoamatearantly sap RTRMEH UsipgpEls! 3 Bipage

Flashf_éfoI s&gt%%r R % LekcAGHHa bé) cBluMREbaTHnt phtied @Blumnd (E MRk Hixa
un E? 4.6 mm X 30 cm cal urrg, 3. m.cran packing

gel 60, P30-4A%meeh)e EYFRFAIRLY HEECas RRTHEGT 3 3 Nrin BiepRETion <

perfoﬁﬁéh@b f4llid Erohabragh. 10+ RNRshEdE were iesoded paeitier a Narian

Gem'@g%(q?)m—’lz %ﬁgﬂﬁev éc?égﬁplgﬁggé)nr% 586 K/@IIZ%%ctrgﬂ‘le?er.C&hgﬁigé shifts

are reported in ppm (8) and were calibrated using thé undeuterated solvent resonance as

internal standard. Mass spectra were recorded on an Agilent series 1100 mass

spectrometer connected to an Agilent series 1100 HPLC.
Exemplary HPLC Procedures
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10 The conpounds of the invention can be prepared
usi ng net hods known in the art of organic synthesis.
warovo7exaopl e, the conpounds of the invention, esr/veloe032579

as all internediates, can be synthesized by known

processes using either solution or solid phase

t echni ques, as shown bel ow. Representative procedures

for preparing conpounds of the invention are outliped

i righ Reessre Liswiditrereategrarhy (HELANRIPEqdyies iemploved thi;fpliowind
methodPparent to those skilled in the art, conventiona

PURST S Anoy % 5 A5 BT SBRE YabRult S48 in 68HRI
at 2 mL/erae; twheregAl=8u 4 teiftlceogoetit anid inmgtagr[Blr0d % iwfiuareacetinaeid in
acetor&t}r‘ﬁg;% 'a%%horﬁén%% gén§‘§1 %@%} L1 638mSUd @PEGumis, 2Hikdoh %Qtﬁkil{g‘? b10

Stecting-an pr ot ing particular functiona
nm detgction 38f€@ wel | known in the art. For exanple,

gvhgfeﬁﬁﬁ’ s Ag H’s%&r%ﬁ'\ﬁ érggieﬁkre;ﬁ#mﬁ/g@r1©-2®9§|§tdl—hﬁﬁbobfbp§nol Whexane
[ e _and_( , Protec ups i.n Organic
on a CByRIEN 08 & Chagled R S84 276m WDy 22R0m RPE" 4801, “and
~ references cited therein. 67 WO 2007/ 022n02

P /USZOOQil . Qﬁ‘ '

oy TR O e o Hi R et [ho e iy G artof
organicefitipsisN Fur exdpplepthe coptpors®f thefayeriqn, agwelas all 1 eof | ux
intermatiaeRlchn B4 syrfisesZed by kidwrrsrotddsedVishid/ either8btidn &kdlid phase

_I\/b%l—l AN, KEN N RETy 1 n Scheme 1. R . B3,
technigues, pshoy ey RepeSsriaWerrREtu P of BIeReIY Cpreaings b
inventtoRta@6utlingd in the following schemes.

Additionally, as will be apparent to those skilled in the art, conventional protecting
groups may be necessary to prevent certain functional groups from undergoing undesired
reactions. Suitable protecting groups for various functional groups as well as suitable
conditions for protecting and deprotecting particular functional groups are well known in the
art. For example, numerous protecting groups are described in T. W. Greene and G. M.
Wauts, Protecting Groups in Organic Synthesis, Second Edition, Wiley, New York, 1991, and
references cited therein.
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converted to the enam ne by refluxing the ketone, an
equi val ent of acid (such as 4 5 tol uenesul fonic acid)
weng7arsequi val ent of a base capabl e of form ngcBUS2006/032579

enam ne, such as pyrrolidine, in a solvent, such as
tol uene or a higher boiling hydrocarbon solvent, while
renmovi ng water using a Dean Stark trap or other
dehydratlng nmeans. Foll owi ng conplete reaction as

led by NVMR of an aliquot, the enanine is
i sol ated by mashlng the toluene HBased reaction
m xture wth gqueous NaHCO3, Bstd tkes with sat. Nad .
After dryReg B 10 solvent is pved to afford a
product sui tlabLe for igmadiat Beus¥ iRuthe next
reacti on. “PheYen&ti ne bﬁa@onverbed—OO the triazole by
refl uxing tKESeRani ne mmat an equinal ent of an azide,

such as benz azi de whik@h is il rat ed above,
(ot her azide uch as C1-C5 al azi des or
substituted benzyl azides [ with groups such as Ve,

halo or Me, for exanple], may sO) be used), in

t et rahydrofuran or a higher boilf et hereal solvent.

15 Fol l owi ng conpl ete reaction as ﬁ*ﬂgﬁnced by TLC,

the triazole |§ i sol ated by dllutlﬂg:the THE based
th Et OAc, fol |l owegk by washing wth
*then with sat. NaCl, and then the

Rﬁ dried and f|F$ered. Evaporati on of

reaction mxtunk
0.5 Mcitrit
reaction nikx

t he sol vent L'Déds a r odu&e’ Ch i s purified by
flash chromat o@r aphy. If @@Ser Re triazole
conpound t hen S t he. hasoty|™* Feroved by
stirring mnthsqgﬁ al ytic Pd/C a %ﬂ%ess armroni um
formate 68 WO(21 Nil) 7/ 022502 P 20H06/ 1132579 in

met hanol or andtier higher al co Fol | ow ng conpl ete
reaction as evidenced by TLC, theFda+benzyl ated
triazole is isolated after filterNRrg agdxgoncentrating
the reaction mxture. If desired, the azole is
purified using colum chromatogr aphy or preparative
HRLSEheTed , Rior Rafal Rs, amd/R1s lemasodefined in fermulaeln pRslitha ketgne is

conve('tg@{?)vt & E@ﬁnnh@ﬁﬁeﬂ& cp’@;r{héj Retord, KN E@Il\?éi’ent %cfoo(gb'dhaéseld S

usin known in the art. Sch
toluen@@topn@,aylgk ar}q an\gaybeiRiof FQP%%/‘F"’P@@? P@fornmg@@l&erran?mec ST
pyrrol/dih@ ih a sbVentNaUGAes tdilieng oPh Bidhér Hotlihg hytrocaedonlsalventNwhilg

omo e G g STy B pop ke g b L AR5 8

reactibri\as évidenGdyNNWR 0R4) diquoi2the en@dipe Busdat@diyt Washing the toluene
based reaction mixture with aqueous NaHCO3, and then with sat. NaCl. After drying, the
solvent is removed to afford a product suitable for inmediate use in the next reaction.

The enamine is converted to the triazole by refluxing the enamine and an equivalent
of an azide, such as benzyl azide which is illustrated above, (other azides, such as C4-Cs
alkyl azides or substituted benzyl azides [ with groups such as OMe, halo or Me, for
example], may also be used), in tetrahydrofuran or a higher boiling ethereal solvent.
Following complete reaction as evidenced by TLC, the triazole is isolated by diluting the THF
based reaction mixture with EtOAc, followed by washing with 0.5 M citric acid, then with sat.
NaCl, and then the reaction mixture is dried and filtered. Evaporation of the solvent affords a
product, which is purified by flash chromatography. If desired, The triazole compound then
has the benzyl group removed by stirring with catalytic Pd/C and excess ammonium formate

68



10

15

CO02tBu 6 5 7 hydrazine CI cl 0=8-0 NH4' HCO2-1 0=S=0
O=S=O0POCI3 f PA/C N HN 6 HNN- \N 9 HNN 10 HN OH Cl

w® 20202808 - But oxycar bonyl -vi nyl ) - pyri di ne- 2- cardnyylone032579

acid nethyl ester (2). Methyl
6- br ono- 2- pyri di necar boxyl ate (1) (5.0 g, 23.1 mmol),
sodi um acetate (5.7 g, 10 3.0 eq),

T SR RRLATN R A T N——
the de-bérﬁztylatdﬂittydlzoaaos jcblated aft8r fitetng andz:oeccﬁ)wtratrr@ tihg we@luonmnlxture If
desnrec{j(t]n HH L1 lgfﬂume}i 'usﬂ? Aot cﬁr@ﬁm'al obl‘aggy onsﬂré’d’arré’uvé sipheatrgel

er a ni

&p roxg n@te y
trlazolelmaﬂwehbaftgtherAﬂP@PU'a’f@% P\f?@‘e@' 6"‘%‘?‘1’0@'@'(4? %I%ge@ sififgpydate
etc.,) ung?"@ru%ggphgvﬁ{lﬁmesarf enoved by filtration, and rinsed
W ethyl acetate. The filtrate is vvashed wth 1 M
citric acid, water, and brine, and then dried
80y and filtered. The solvent is renoved,

w003 tB‘he BEERI ng Meelc @lztaus crystal i from
c/ hexarﬂeacmﬂae give t , pure s a ow
sojid. Ms: V6. nt/z (E() .1 69 WO 2007/ 822002
PCT/ US211116/ 1132579 o8
6- (2-tert-But oxycarbonyl - et hyl) - pi peri di ne- 2- car boxyI|
I'acid nmethyl ester (3). Conmpound 2 (1.0 g) |iBe:0
issolved in glacial acetic acid (10 nml) and BeH 2 (100
) is added. Hydrogenation is carried out in Parr
ker saloroRBesi for 3 days. A% catal yst i sBeerenpved
; oyuo %ehte d tiessol ve | S
i\ i red t asf{alyell ow
: 5373@ 3H) , 340M§Pz%3 1
o , 2.61-2.52 (m coid), 2.34- 2302@ (m 2H), 2%03ecd99
CaBulH), 1.93-1.88%(m IH), 1.%6-1.68 (m 3H),
¥50-1.33 (m 11H), 1.11-1.02 (m IH).
-(2-tort-But oxycarbonyl - et hyl ) - pi peri di ne-1, 2-di car bo
Whbfeaci d 1-tert-butyl 10 ester 2-methyl ester (4).
mpound 3 (970 ng), i s dissolved in gethylene chloride

(109 ). Triethylagine (0.81 m) and_ (Boc)20 (640 ny)
ar en added. Tresulti ng m'xtuis stirred at
ro h; [ [

t enper at ur e gver ni *PﬁThe m xXtfure is diluted
wi th_gddi t bghal sl ené,& %ride ¢56°m ) and washed
Wi t at . ~NaHees ce)—%md—br‘rne e). After
tr nt wwth My and filtering, the solvent is
re d via rot r to give the ¥red product as a

ool Y yel | ow oi | | MVR (CD3OD) Si&/8mo(bs, 1 H),

4H obs, 1 H, 3. (s, 3H), 2.36-2.31 (m 4H)

R S R S o T e

S Wdthy 6-bfdvzo-2-pyridiress anpbxytzaen(1h 6.Qg,e28.1 mmol), sodium acetate (5.7 g,
3.0 eq), tris-O-tolylphosphine (0.7 g, 2.3 mmol), allylpalladium chloride dimer (0.34 g, 0.93
mmol) and tert-butyl acrylate (3.6 g, 1.2 eq) are mixed in toluene (25 ml), and the resulting
slurry is heated under a nitrogen atmosphere at 110 BC for approximately 12-16 hours. After
cooling to ambient temperature, the precipitate is removed by filtration, and rinsed with ethyl
acetate. The filtrate is washed with 1M aqueous citric acid, water, and brine, and then dried
with MgSO, and filtered. The solvent is removed, and the resulting yellow solid is
crystallized from EtOAc/hexane to give the pure product as a yellow solid. MS: m/z (EI")
264.1.
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Compound 4 is converted into conpound 5 by treatnent
wWth a strong base in an 20 organic sol vent, thereby

w@e@motisog a Di eckman cyclization. Suitabl e stpongs2006/032579

bases include sodium ethoxide, potassium
tert-butoxide, and l[ithiumdiisopropyl am de, KHVDS,
and the Iike. SUI tabl e organic sol vents include

et hanol , THF sol.ation

P &?aﬁseth'ftgxsacaMF F@M@@'wdwgﬁ ?aJ,f’?’%‘P.aéiW 'B‘Ftﬁ“%":?é*?e' (3)-
stmpguHmiazs(a 0 d)dd dissubad lnyglauial esetic acitli(1Geml) aod Rtds.(100 mg) is

added Pléglo‘r éds ﬁé’t’olln ?gz]%%?{l%oﬁ&ﬁﬁqzﬁs?ﬂshggér%h ?gg |3Ird§gf q‘hQ }ﬂatalyst is
removegt ypfiiration {hsough) Gelitacandiba selvent iSSeve@m%fe@ tOewvet fbe tﬂﬁ%red
produ&t Eé Slyéimcﬂ RMR (ééLéD)CB‘ 3, ﬁ@gpﬁ%nﬁl 4@3@3 ﬂhf ﬂ@)t pBdo 5o\t h

trifluoroacetic ac 7% oration of

1H), 2@&@ 2 med) a0Bd %%61 émﬂ@éﬂxﬁé{fﬂ t"Hhﬂ 1156%Fb§@ht1 50'r"|'r°e3
(m, 11H5,I1f11uooD@caHat e salt of conpound 6 is converted to
conpound 7 by treatment 30 with a sul fonyl chloride,

such as 4-chl orobenzenesul fonyl chloride (which is

| G-Kmmlamtexiy@blmm)-etrwhfbipetridinehw-diviartmxwxc acid 1-tert-butyl
ane. Conpound 7 is isolated by diluting

eSterg r@ggttgrm m xture wth Et CAc, foll owed by washing

t ﬁ@ﬂp@@g Br(PrRymelig dissevestinsethyeps chieridg (KymBoliethylamine
(0.81 @I dn@@o@)}@t(@ﬂ) rﬁ@@@w@n daddd. Tfﬁ@ﬂebmmdmkawret i& efrtgRAtoon t h

t
tempega&rreémr%g@gfher ihyo biaabulasuR S Sent BuRhod Bl ow
washededth\sat BEHCOa (tivioa) ar@Drihé tombe)chites trrastogniypitnyig?p, and filtering,

the so&ﬁ@ﬂeﬂ‘%\x%oewy% Zrotoé\g ?r%%%ls%zd?g&lc? ;S;Té W?QI@(NM 3‘%5\7I\§?R

IS Ccon ert nto COW?OUH reat nent
B

(CDsOW) 15I4 &b 95, Hyddr (bt 3. W (8t IrindBo-361 é(“fﬂ"!j‘h’b% BEP (M rfH).
ab?f{g%e wﬁé}gcrfnﬁfoluHa(B Reoh8tellint &dnfoouk® mw(ﬂmﬁed’uﬁg groups,

i SO evaporating the excess hydrazi ne and
SUChE’&IQP@hQJ’Ibeﬁ WeuﬁeGrlfl cation of conpound 8 is

aG@ﬁH@lrﬂdﬂh@ BorR¥rtéEiatoydmpbliridzstyi ttwatmdrt @& a strong base in an

orgen 51T Bl P e Bia o Ry Rat e TRBS Sresea e
sodiuro kthogitka pptassius terkiatbrids, Roklthiwhidisppopyl dmidel SRS apththe
like. S?Lﬂgﬁigglggam@é&@ec‘rﬁs ﬂplﬁé@&%%? Wyﬁgk%ﬂdq% iKeS I%)@%BN 6ndY

ound IS ISO

produau%@,qspmplisaﬁd Phn%ﬁrﬁgqaﬂ@“c@‘tﬂzﬁ grong hese; f?éw%@rﬁw REe a

workupi Pdﬂlfhéatﬁin@bd)rﬁﬁlﬂg BeDAEoMPlsHED By reci/OAINALIBA, fRsh S
ds known in the art, or it is

Chm”ﬁg@[‘?p}% of Hrgp?rg "feﬁ% reaction w thout purification.
100@puqmllmsl cénhveged orivetrifli@todcatate satwpaummubudd6 by treatment

with ngét th; ffubr%gc%’ﬂ@ aEIH efof?cf\x%%%&%@ p%iat@ @hé( %J(c%s E(gté] 69?@&@ ovERIRat

&i's<o
lspret’rE@tI owi ng conplete conversion of conpound 9, conpound

]}Iﬁ’lhé ?lgb??rgécﬁa@s%f Egijﬁab{ﬁg fsqat‘ %dnbﬁteﬁdé SorfFoupll Y BY trfaatment
with gl 08 EFRIS e b e T BB B e

and trizthylamitiedn dithibemataepCompand Bys iselatey 5 dluting dieireattion

A in.
o s VLBl B OB i G B
and satona’pmdmmd@t@ﬁ\laph|f@lowe¢1byematmentwth a-dryingragente filktring asd and
evapofré{fﬁﬁro; A8 8bivéHt OB RriflchRINDE 85 rn@h QP acESRPRhES by 8tEzation,

transformati ons are este rolysis, amde formation,
flash gfyiematediartyi UePrepastivatifbh: W|th exanpl es of these are

described in the preparations below Starting

materi als are obtained
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20 from comrerci al sources or prepared by known

met hods as described in the exanples below. Conmpounds
wo p@bogsek i n this invention are exenplified byp¢1res2006/032579

fol l owi ng exanples, which should not be construed as

limting the scope of this disclosure. Anal ogous

structures and alternative synthetic routes within

the scope of the invention will be apparent to those

260mpdundeds convetes intotcomppnsi it treginest wilfpgpgcess hydrazine in

ethan%@&g Eﬁ 'b%ﬁlﬁgalcol%ﬁ %H@Fé?ﬁjklﬁ@thb n@ktur@"dompo@fd d % idutdd By

evapogpting ﬁ@@é%ﬁ @y@aenel?fr?cﬁ#%%‘obﬁob'ﬁat r?;?&l?“@é?ﬂ grergeowt &ife
acconfb‘ﬁﬁ#é@ P&nyseliizetidn\ash Shidmaghgraphy,Sr prephiptiwelsPlds.ssol ved

c ﬁPB’PB‘I‘r%:raffglf:gnrvgﬁtJ;mg co&@ gﬁﬁ{ﬁﬁy %g“%'a q%,l &F%%Eé\i% 11o nce

phosphbiiul ogyehidrids, ivhich ngn be Uedes tiy $aventa gFxgepsrhASRRCTUR PXYGhipgide

o B BB el nd 0 s pbaiiontoninb e
and then aeeshing with 2 axidhy plkalineagyRAYS seiiion. é‘sqnm%“qe g 'Stpé{[éé%ﬁ’ H?B‘gu n

methdgiﬁﬁng@g?ﬁ'tﬂege?t Bl isesd mi’dhét)l‘MIQWnﬁySl?bﬂdntnliihdmbhrufncaiﬁamr 2 h
ed un str 0
o Comp e oSt Brinure i sk EHG Proscit® 7 Buefffc

Pd/C 964 &cbﬁ dmraordune fcapete athilel dagzi\rad in meghramld Folpwinggomplste

conveé%]dr{ &Ccﬁhgé%n?% 2‘?4,‘%0 %@0 &E@lat@é gy rlaﬂ'lQ)vQ o( M IF‘}:VG(_jca'i_!aI§J_sft‘ By d
filtratipm agié cqmqyam%ﬁtereesﬁ%%(amnomn) foaﬂfate anqwﬁtﬁlaq\%l@piv? Vi Ve
evapc}%n‘@%hﬁc@ﬁ&ﬂﬁ RERp&dl1h @ydcombﬁsﬂédi phere¢ystlfizagion, Zﬂéslmml )

all at opce to the reaction mxture with
chrongaéqgga;gw,qr,prq-pératl)ﬁﬁ HE'I‘SSH rring at RT for 16 h, N N

du@nlaw ccmtdwhmadihamnmuoa 289 pypare@ frampbther compiads héhis
1nven\Aﬁ>r} Hla Qn rreactnm gﬁg fﬂﬁcﬁgﬁél I‘bgm{s‘l & foﬁ'nat}é'ﬁ§ HybmbRE of such

or OITEt an ac usl

transﬂdahﬁ@is érﬁ €CSiRy ubsiysi @mlgg efowggmg e ﬁgqi dp@ﬂ;’ﬂ\é{i\n @lk%la’u&w with

examgﬁéts RS a@eSeritbd th #é %Fla'p@fa@&%t KENe - StaliRy ArRfdibBate obtained
rgani ¢ phases were g( ‘3 5% NaHSO4 (t.hr

from tcprﬁg@}cnal \ﬁﬁq_;rgqas orbpreﬁgredam npwgdn pngoas(ﬂ%fg in tﬁ%gxamples

beb\,@vaporat ed to yield 5.03 g of the product upon

(%’ or L) on lug%c{) f?\s lgﬁ]n ibi %?et b%pm b)PpHe' ﬂﬁ“ examples,

or onet hane
which shoaldswt bce:eorgtemectasl Ilr,mﬁngathﬂjSCOéB gt ﬂw@rﬁilsebsweo/é\mlws SHuctures

and Qieﬁﬂﬁ@é mh@%&est\ﬁthm fﬁle@c&ﬁb%fché knfvl(aﬁ@rlll) RViIPSRY ﬁbpdﬂ@rﬁﬂb those

por at’ on. me 314.0
Sklﬂeﬂmﬂh@\ﬂﬁng corrpounds vvere prepared essenti al I y
fiafign bPsdheingsrmmaitisses descri bed above.
- |ao %Q enyl sul f onyl ) - 9- azabi cycl o[ 3. 3. 1] nonan- 3-on
me 406.0 20 (MH)' .
cl
\7=o

O
MeOH DCM =
2eﬂux NH 4M NaOH ©
o evapn cl ArSO.CI

10-90

Cl
9-azab|cyclo[3.3.1]nonan-3-one hydrochloride
The pseudo-pelietierine (3.35 g, 21.9 mmol) was dissolved in 1,2-dichloroethane (18
mL) and 1-chloroethyl chloroformate (4.7 g, 33 mmol) is added all at once with good stirring.
After stirring 30 min at RT, the stirred mixture is heated in a 90 °C bath for 3 h and
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8- (4-chl or ophenyl sul f onyl ) - 8-azabi cycl o[ 3. 2. 1] oct an- 3-
one: Ms (ES) nmfe 300.0 (M+tH)'.

w@2dodrbrseonophenyl sul f onyl ) - 8- azabi cycl o[ 3. 2. 1] ect/es2086/682579

ne: M5 (ES) me 344.0 (MtH)'. 25

8- (4-i odophenyl sul f onyl ) - 8- azabi cycl o[ 3. 2. 1] oct an- 3-o0n

e: M5 (ES) me 3912.0 (M+tH)'. tert-butyl

3- 0x0- 9- azabi cycl o[ 3. 3. 1] nonane- 9- car boxyl at e: S
evaporated UPEA. Dstreavkdldlirogemr Epafesidie f taken up in afy MeGH (Q/Emﬁak‘d

slowly ﬁg&lé@ ﬂgr‘eﬂﬂ)( for M SHORREENAeE Uhfigmy bieath ezathigey c ToE SolBls Hre
-o5-0Nne an

d_ 2- . o . .
ovon s B S0P S SHASHI A G AP S S
3.8 g tAydRocaRAdediil MSNES) m7e0140BEMHHY. S O NHAOH ~S O S O~

CE:f h%D‘a?rBiRé hlg%gﬁl}%”gﬁ }(_%% 9,&125].9?2@%)@ ré/\msafissBlved B didworehetfdne@R0
mL) ar(d94 (a6 Neadio ¢ Bphien inp deahiosehpnzengsufpadicBlpide GH7 9, 24 AURRHS
added gég&%% to e és%ﬂ?rom&g,r@m odﬁ'sﬁﬁﬂb.\/ﬂﬂer?ﬂrriﬁg bgﬂéT axn.es a1 G-
diethwg;rfwﬁqosg)@m%%/ﬂ-%%g%%ﬂ%%%&“%ﬂ?‘? 17 é?ﬁ%démﬂ?z{ .9%5“9”'5 m&e
was diltd® witiralchlorohfeghane a@t iaoklifind xd pHet usitg 84 NaHB@..i The ageeags
phaseg\g%%ﬁé%qta Q%q \g{&%{g%épﬁge LeSith e %ﬁ&%@tﬂaﬁé@ alrhy c6RBMEE bRyanic

etone. er cooling to RI, the
phases @@nt washeriwith GeNaldSOitires trieshi waterl e, gRd ten 1gEpd (NazS04)

{4 'y ' b . Wajeer, plificat
o LA RO e e e
optiongllyemiggpgi @daqqulr}g e arqugt i, p\galgrome ane to a silica gél colu nd
elutior? (P ®AEOAE 4 giBRIGORBiIAEMY) t6 Yleldthy | guriBedapratiuat yipdm p&peratipn.

nonan:, 3- M5 (ES) nle 392.0 (MtH)'. The
Ms(ﬁ%ﬂﬁ%ﬂ“e‘tg\ﬂ"zﬂczs ng) dissolved in THE (2 m-) was

adtle doliawimg néampouldsdwers i depafedl agspntialin Geeqiding &3 &he preeedures

] was capped stirred in an 85 C bath for 4 h.
descrﬁ%%(ét?gvgbool ing to RT, the reaction m xture was
evaporated, diluted with dichloromethane, and 10

WS S ophd i IsURSngI-0-cbalicyelo[ B tindrzars-altet e S NEESO/eartP6.0
gvaporated to yield 2-am no-9-(4-
(M+HEhI or ophenyl sul f onyl ) - 9- azabi cycl o 3. 3. 1] nonan- 3- one.
VB-(@EB)oraphenyB2iforyl){Brbbityciofha 1jootendvinay ¥ miBSh mias300-0
(M+ngepared essentially according to the procedure
escri bed above. 15 tent-but

2 %mﬂmﬂ@ﬁﬁnﬂﬂm@é}aﬂﬁ@?@v@[@%g logfaRchee - ¥Sc AFBbx {feat ¥4-0
M+HMB(ES) mfe 392.0 (M+H)'. Preparation 3:
] rﬁ?&;‘ggol\@hgqy ﬁifgn@l)%fa‘%gﬁgy%[s%‘.'1]f08t2X-'326n8? l\% ?IJ:%)CrM/g |38{.§ (l€1+l;)".
tert-butyl 3-oxo0-9-azabicyclo[3.3.1]nonane-9-carboxylate: MS (ES) mse 262.0
(M+Na)".
Preparation 2:
2-bromo-9-(4-ch|orophenylsulfonyl)-9-azabicyclo[3.3.1]nonan-3-one and 2-
amino-9-(4-ch|orophenylsulfonyl)-9-azabicyclo[3.3.1]nonan-3-one

N O
Ny NP NH,OH Lo
@ $=0 Cubr, ) S
72 © 7

o] EtOAc o ol THF O"H,N
Chloroform
reflux 2h

ct al cl

To a solution of the ketone (9-[(4-ch|orophenyl)suIfonyl]-9-azabicyclo[3.3.1]nonan-3-
one, 31 mg, 0.10 mmol) dissolved in ethyl acetate (0.8 mL) and chioroform (0.4 mL) was
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Ni) 3 Fg LIDAN=8=0 THERT S=0 O-/ | ii) 6 eq
RC(OCN or RCO2ZR O 20 d d The ketone
wd of0z2sehl or ophenyl ) sul fonyl ] - 9-azabi cycl o[ 3. Bct/psmoaes2579
-3-one, 94 ng, 0.30 nmmol) under nitrogen was
di ssolved in THE (1.5 nL), and wth good stirring at
room tenperature, lithiumdiisopropylamde (1.0 Min
at

s O s s b FE B h e
bath fgs¢rhuwbeietpor EC{MBSishowgg nBary complete vasudptichcd etk ledidneatAfter
coohngOBCF@léttl?e Fe'%@tlc{nerg%ﬁ;'ré)@ %%ﬁ&ﬁé%ir\ﬁhha&}&l&ghé@g% \Hlt?r%& Oa"#:ﬁl washed

with 10% NaHSGs. weter.urridevars han wried (Na-SQapeassed threnatiesilica gel and
evaporateti @8 el thé ickude Festomy éh—@hl&% ﬁ@wylé@lfdﬁ?lﬁ-gla‘ﬁalﬁcyzg[ﬁ Paddan-

i ssol ved with water and

3-one. g‘“ﬁ%&/’fﬁé?ﬁﬁﬁ'@uﬁm acidified with ag NaHSO4. The

offgahiomopiese (@S mgk pilssalted i MHF (Dmili)neds widtiéd Gfenonium

hydroxﬁi@% HL %ﬂb tl%' ggﬂtnﬁﬁ fﬁ%lrQ @/Qgc g& gt?r];etdqn 8'9 %5 %ﬁﬁ%ﬁﬁ) ?gﬁ S’A%fer

jani c edvvl

C°°"“93F9d Rff h %@@p@mm waeree/amn@d,n@uwt@nwuth slichigidmeganep and
washe® With wAtdtS bk, 8Ad MRS ﬂé}go{z)cérfé' &/aB&Qt%@ téf‘@%lde%‘éﬁlﬁﬁt@(q

oS TS5 e S s SRR o

are folewing dompdud\a2 Sk paratt] esscamelly a4c20rding 16 eled plob&dure

descr"%g%%\,oe;ol id product. M5 (ES) mle 356.0 (MtH){. 73 WO

2n02 PCT/ US211116/ 1132579 Exanple | B HO OH
\_ O CU GCa, MeOH, CH2CI2 H H BnNH2 N NaHCG3; PPh3

NaOAc téﬁ-jlbutﬂq 2brorh#-820x0-9- azablcyclo[3 3. 1£nonane -9- carboxylate é\/IS,I(ES)
I nonan- /- one.

Qxa- 9-aza- bicycl 0
a{"}sspﬂg('ﬂﬂ"')m xture of 2,5-di hydrofuran (3.5 g, 49.9
mol ) in CH2Cl 2/ MeCOH (10 1) at -78 C was added NaHCG3
(B éargio An excess of ozone was bubbled into this

45 mn. The resulting m xture was then
pR1ReRi -Onid tahlarophenyleuifoy NratabicytD[38.A]mnan-3®ne. To
th| s eactkon M Xt U £e added PPh3 ,

action rmx H#re was sl ow

room ure over_48 h. ,The reactj
filt@&r ed enove spbegdRI@)BKHCO3 an
concentr a o to hal f &fRGQ2R ori gi nal
reduced préssure. To this crude m xture was! added
water (10 RL). Acetone- 1 3 d| carboxylic aci (3.65 g,
2Fhe0 ketom@® | (b- [(art@losdwé @za@%y&o[ga 1%3&3%@' b4 mg,

to the Benzy ['am ne

0.30 m%@).l égl%grd r%g%pe@ vm%qlﬁso lng'Ir ’%/ g@ﬂ' i arpdé/&meqﬂgg sp@pg @g rqqm
temperg@irrilijhivam diisspsopylsmide g tya enin wc&dé@ﬂeﬂ BIFf h@ 8L, 1.0 inhbl) was
added §@51U6HCQ By Q{IrlaneAﬂéraétlgﬁB%qq 5%9 R/H}?/oﬁl rﬂ:ea(r&(? ?%l X marrcl:(l)ldwas
added all at once to the reaction mixture and stirred vigorously for 30 min at RT and for 24 h
in a 60 °C bath. The reaction mixture was partially evaporated under a stream of nitrogen
while being warmed in a 70 °C bath. The black residue was dissolved with water and
dichloromethane and acidified with aq NaHSO,. The organic phase was separated and
combined with one additional dichloromethane extraction of the aq phase. The organic
phase was washed with 0.1 M NaOH (3x), and the basic washes were combined and
acidified to pH 1-2 using aq NaHSO,. The acidic phase was extracted with dichloromethane
(3x), and the combined dichloromethane extracts were washed with brine (2x), and then
dried (Na,SO,4) and evaporated to yield the brown solid product. MS (ES) m/e 356.0 (M+H)".
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15 15 mn period. The reaction m xture was stirred for
3 days at roomtenperature after which the pH was

wadjousraek to 8 by the addition of potassi um cardpusioes032579

The resulting solution was extracted with EtOAc (4 x
50 nL), the organic extracts dried (My504), filtered,
and concentrated under vacuum The resulting residue

méﬁ?ﬂ“ yfied by silica gel chromatography to give 3.3
9- benzyl - 3- oxa- 9-aza- bi cycl o[ 3. 3. 1]nonan 7-one as

ayellovvlsh solid. 20 Retention tine m £ 0. 352gand
0 243, l\/bt hod [1], MS(ESI) 232.2 ( ,(,300 5
6 7.49 o 7.27g m 5H), 3.9];n|(,ﬁ 2H), 3.
LO)%PM%OH*CT 44 Hz, 2 (d, J = 10 4L &

e,\iahé%gph\] ='5.5 H¥, 2H), 2474 (dd, J \moAs. 94, 6.0
2.32 (d, J =15.4 Hz, 2H). 2hgkyanple 2 ByH
l-p NO Pd/CHOAc/EtOAc 00 H,0

3- xa-9-aza-bicyclo[3.3.1 ]nonan-7-one. To a stirring
m xture of

99-Benzyl3-ckadzatbiagio[B3dnahd-¢hel] nonan- 7-one (1.1 g,

o o e S 5
—78 Qa@as' agdded NelsC @1 @2%9)9 Anrexgefistof pgpnerves Rrlkblegaiatodhis mbde far 45
min. Th@ I e&gﬁ% “éﬁ";‘?ﬂ Q%e@wltraé ?%%ﬁg&trl\% T6H1 owggflgz%wd 13% thid

n Was er e roy ite an
reaCtq NI Ao B8 e B8 TR GO JURTE Hep G Yoo
up to rgora mém erdtline@viyi 48 i Taé reaction mixture was filtered to remove solid

NaHCéﬁ gl%(c?thgn %%eﬁka?é/octlo (P\L\I?’ofs ts]ol'@ﬁg%gla%e%ﬂﬁ?ﬁgdﬁeg g es&We o'i'é

correspondi ng
this Crhtiajn@wrﬁ way asidgématebﬁﬂ 0tlh1é Agstinet ighdipgrboxyligcciq (3.6919, 23.0N

mmol)%H%Q&i&n Bedtdte (2D, 58 24 Mﬁ%l)%% &8 RNhE 8luBél aBRIRE in H,0.
reduced pressure and process was repeated tw ce.

Benzyﬁ@"tug\n(@@g@ £5-GEnah was d‘sselv%'ﬂ 2anpAuR i (31, ToNRi)eae yvas
subse%;ée?\tl?adc{egtrbz‘%g sgmagpd)lﬁtuoﬁ of the @laldehlyd@ dhdGheddicarbox)lidadid &ver a
15 min oo RSP B Mo i PSR 97 SR B0 SRR Ay
the pH wamadjusibddn 8 by thEcadalition pi potasgiumi cathenate oFhe resulting solution was

extrac?bd%@ﬁo&?gﬁ, %‘nfrf éﬂn{gﬁ% e?ggﬁgrredqnlﬁsgéoﬁteggﬂpoz 3
concerrLatecgurzierwmuylm afhe r4sulfm§|reﬂ1dmerra§@n@f@qll by siipa gejwh@maér@raphy

to g.vé §§§ oﬁ@be@zyzﬁo%rma}a-m&mo[ﬁ §Qﬁbhé?ﬂ7 Hhé%élé ?ell%%h sbiiar r ed
omte erature for

Retorfen TSN o S oAb A B (R0 .2 (T ENRIR b6

MHz, CDCl,) 5 7.49 — 7.27 (m, 5H), 3.91 (s, 2H), 3.84 (d, J = 10.44 Hz, 2H), 3.71 (d, J =
10.44 Hz, 2H), 3.15 (d, J = 5.5 Hz, 2H), 2.74 (dd, J = 15.94, 6.05 Hz, 2H), 2.32 (d,J=15.4
Hz, 2H).

Example 2
Bn H\
—0 —Q
Pd/iC N
————————e T
HOAC/EtOAC
o) (0]

3-Oxa-9-aza-bicyclo[3.3.1]nonan-7-one.
To a stirring mixture of 9-benzyl-3-oxa-9-aza-bicyclo[3.3.1Jnonan-7-one (1.1 g, 4.76
mmol) in EtOAc/HOAc (6 mL, 1:1, v/v) was added palladium on carbon (250 mg). The
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15 and washed with a saturated aqueous NaHCO3 sol ution
(15 nL}. The aqueous phase was separated and

w@xdoreziserl twice with EtOAc (2 x 25 nl). The ceobusmie/032579

organi ¢ phases were then dried (Na2SO4), filtered,
concentrated under vacuum and the residue was
purified on a silica gel colum (eluant hexane/ Et CAc,
50150 to for 2
resutiiiE ol Sty poiodh Kty Binu e hopaly Rk iAor2
days. Be saspdnsioe W@@fllieded treoueh Cplin and e f'@'@te(WﬁSrPP”‘;e”ira’@Q?“ﬁ?rn

vacuu Ja]nvntak@ bi Bk §-a£eM>| 3.3.1 TloNRY -6r04s Mrdiow oil.
This crggﬁ]nﬁjr? W?S mvefi%q@ @rreggdeﬁc%drg@Torlﬁ Igﬁll B%thé %Q‘J(EIHDI’] %
HCI (3*12=nL4 gﬂl agué‘tb}ls l—@‘))SThge’Zmﬁﬁlre( dak ?thmétb&d%del‘ied@ea-lmesm and .
SN RO ST ST

(M+H)ppm Exanple 4 clcl a 'S0 Cs 0O O ethyl formate NO

V\E%ﬁ%gtsml THF. 25 0 o off
9-(4- Ioro-benzenesulfongl) 6- hygroxynethylene 3- oxa-

9-aza- bicyclo[3.3.1 ]nofjan-7-ong. 75 WO 2007/022n02
PCT/ US20H06/ 1132579 To m xt ure of
9- (4-chl or o- benzenesul f 8 ) - 3- Oxa- 9- aza

bi cycl o[ 3. 3. 1] nonan- 7- o,/o(170 Ag-°0.54 mmol ) in
THE/ et hanol (3 nkl A/ 1, \é{v) was-ladded ethyl fornate
(400 ny, 5.4 Nt ol teved—by um et hoxi de (0. 61
m. of 21 % sol uty i N petdanol he resulting '
m xture was heat to 60 Cfor 3Q m nutes after which
the solution 5 was cool ed r omterrperature and

q%ﬁ@h@cﬂo-bynzteneﬂa@avbﬁo%ao‘#-a@ iexiREASInCGNENe: NHaAC
seb Htshl‘ﬁﬁ béurébd 3-oxBB aFLEClO[318 1 ibadndT-enanges mgt, Raahadl)

SPRTEON K ML RTINS T

chlorobatkenesuiionytichidride (582ahgl 2.76 mmol). The reaction mixture was stirred at

room %{n%)era]%n% gﬁ'g hbfr\.ézrggcﬁiﬁ Hl)ﬁﬂ'rlél\r)as%llﬁé’djf/ él’l&ﬁérgﬁﬁlefﬁgﬁ‘e &Oﬁ‘ﬁlﬁ

nonan one as ow solid

and weshedavith asdtvsatedeayegis MallCQs solien ﬁénlt)hﬂ‘er?éﬂd?oqsé’&é%q Ly
separeWe@i Ql‘i’d%xtl@@%d W&é \Mﬁf EtOJ\Q (BXRD5 LS. ahk ebmbified @r@él’ﬂ@ ﬁhatslam&ere

(mn)
then ciigg Hg-80, Hpreg] ponpontpted ok i s St
silica §¥flcbibint (eluant hexane/EtOAc, 50/50 to 100) to give 510 mg (70%) of 9-(4-chloro-
or.0 i
benzegy%LflfS?@‘% %%zagi %@%ﬁ% ]%%ln)? &r?: R BRiitte ol RetdnBéairhd
(min) = 1.687 min, Method [1], MS(ESI) 316.1 (M + H); "H-NMR (300 MHz, CDCl) 5 7.84 —
7.81(m, 2H), 7.56 — 7.51 (m, 2H), 4.28 — 4.27 (m, 2H), 3.76 (d, J = 12.1 Hz, 2H), 3.61 (d, J =
11.5 Hz, 2H), 2.65 (dd, J = 15.93, 5.49 Hz, 2H), 2.46 (d, J = 15.93 Hz, 2H); "*C-NMR (75
MHz, CDCls) 8 204.3, 140.1, 139.1, 130.1, 128.7, 71.7, 51.7, 44.4 ppm.

Example 4
Y-
rL-O ethyl formate |
NaOEt
EtOHITHF N

0 0 OH

Q
(D\:o
o
Q
$o
o

Z——W0,
(@]

9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-3-oxa-9-aza-

bicyclo[3.3.1]Jnonan-7-one.
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2(6),3-diene. 15 To a solution of

9- (4-chl or o- benzenesul f onyl ) - 2- hydr oxynet hyl ene- 3- oxa-
w@2@z2822501 cycl o] 3. 3. 1] nonan- 3-one i n gl aci al apElL/Us2006/032579

acid (0.2 m-) followed by hydrazi ne nonohydrate (0.5

m.). The reaction m xture was stirred at 100 Cfor 1 h

after which the solution was cooled to room

S S A B e Do e 2 ) e
bicyclof®3. alnpnafg7@m v oy, has mEelinEr E/Gthﬂﬂ@'tﬁ?’ E!—dﬂ(é ) W>@s added
ethyl féHabte (1BEME05. D HBRINIGIOREE bRESFuNBIhExiEP B NRdof 244 &fllition in

e AP R i B e

was cdele@Ao fdoaxtempOdfiurs Hogueeshed bY@ daddAc of a satdratetitaqueous

NH,CI %@ﬂﬂf@ ). RS RiARREALL e Flﬁhaggetg&g@ié{&c (2 x 20 mL) and the
combirgdiyrdanic phagesawere digd(NapH0.3 filtered a6§ dudenirate( @)deBvagiem o
yield 988- oflo ﬂ)érﬁerfe%lllfd#: 1)- B%g&ewn%ﬁén% A H';%ECIULE 311]3091%n@ dhe as

a yelloMn@)Thg cyuc@g)rodpctergaS(qifpctgga@g)to fh¢ next r%%cglorlwpbout anyfyrther
purificatiod OR&tBhtioR Mtine (Mind = (%51 bnnrlrl)l\/letwod?[@] m(ESI)34470@M+H¥Z) 1
I—EXaI(%ddd J = 5. . 3.67 (dd,
MR'S0, 1.65 Hz, 1H) 301(dd J:1758 7.14 Hz,
11 1), 2.8 J = 17.58 Hz, 1© 13C- NVR (75 Mz,
CDCl 3) 5 14%@\24,0 3, 137.8, 129. 228, 126.9,
116.2, 77.4, 73. ? 48.3, 48.2, 24.5 ppih 76 WO

2007/ 022n02 PCT) OI—|06/1,;]113,@573 Exangh®/ 6 S-CI  HC
0=S Q0 d d Et a2

9-(5-Chloro-thio e -2-sulfonyl)-9-az |cyclo[3.3.1
] nonan-3-one. T8 &@Mstirring m xture o
9121 blocorbéree BesAlfbhylph@nxB4 SriR-trik tr(cﬂdG[GrQ;l.O’?]o@deca-
2(6),3" in 5 dichloronethane (10 nL) was added Et 3N
“mL, 10 nmol) and 5- chl orot hi ophene-2- sul f onyl

cho 9ﬁpbuor(qf@d4ﬁyorosae2@n¢ﬁfﬂfopyl) Fhedrpymethyighedroxadrazanas
bicycidis. BH irRHafb-oh® fhlﬂgléc%gwl@béw €0.2 2§ foflovied b-l}h@dlraﬁﬁé Hoﬁéhydrate

m xt ure was di ghl or onet hane E?lfl
(0.5 mjphd) ﬁ%éea\ﬂ'?%“‘ét“res‘%ﬁﬁﬁ“ﬁ?‘éat Queders 'Fﬁ%%l hgtso ’I‘flf%s
cooledo)oonT té?np%faﬂlﬂ%iﬁd @l;as@g\gﬁrﬁ:lfaﬂ?roabed satothtedexueABINAHICO,
t t OAC, . X . . C ed organi
sotuieg8E ek ah s sobo oy ReiZEEE T ERORER AR, o
organic ericaxtd wert edmbinett driad(blar 80,3 Hideretheconesitrelied and purjiied by sitiach

gel cof} g&%hfdnjldt&@aeﬁug |gt$69' ol %’c&bﬁ\@ﬁweﬁ% F%ﬁ?é? 10@&’/E§<9Aé 0

I 0 hene

and 5%iMsfIH/E[Ec3 and IPTGP%WVS Hphe t@Q'Vé 13\164‘?'@0@6’?[‘@“9@@9%1 Oofﬁ(a'
45,124t 8B HiE)clb)6.551.8> Reb8e i AN6), MbROSE & White solid. Retention time (min) =

1.299 min, Method 1, MS(ESI) 340.0 (M + H); "H-NMR (300 MHz, CDCl5) & 7.65 — 7.63 (m,
2H), 7.53 (s, 1H), 7.39 — 7.30 (m, 2H), 5.1 (s, 1H), 4.26 (d, J = 7.14 Hz, 1H), 3.90 (ddd, J =
5.0, 2.2, 2.2 Hz, 4H), 3.67 (dd, J = 11. 0, 1.65 Hz, 1H), 3.01 (dd, J = 17.58, 7.14 Hz, 1H),
2.82 (d, J = 17.58 Hz, 1H); "*C-NMR (75 MHz, CDCls) & 143.3, 140.3, 137.8, 129.7, 128.8,
126.9, 116.2, 77.4, 73.4, 48.3, 48.2, 24.5 ppm.
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M5(ESI) 320.0 (M+ H). Exanple 7 cl 1 0a 10 1J / N
Et hyl Formate NaOEt, THF, EtOH 15 0 o off 9-(5-Cnh
wo _meomjsbz)phene- 2-sul fonyl) - 2- hydr oxynet hyl enep@F/a8m06/032579

bi cyclo[3.3.1 ]nonan-3-one. To a stirring m xture of

9- (5-chl or o-t hi ophene- 2-sul f onyl ) - 9- aza- bi cycl o[ 3. 3. 1]
nonan- 3-one (160 ng, 0.50 mmol) in THF/ et hanol (3 ni,
1/1, v/v) was added ethyl formate (500 20 ng, 6.76
ﬁ#ﬁmwk¥%llomed by sodi um et hoxi de (0.56 nL of 21 %
solution in ethanol). g The resulting n1xture was heat ed

to 60 C fqfg30 mnute Céf er which t Iutlon was
cool ed Ho room t enpi erau c@qnd ¢ Jﬂ/the
additio a saturat ed ueous NH4C§ sof uti on (10

m.). Thg re&sul ti ng—mdur-e—was extract fth Et CAc (2
X 20 L d the conBlsNed organic phages |were dried

(Na2SsO4) I filtered &hdClzoncentrated un vacuumto
yield 9-(%-chloro 25

t hi ophene- 2-sul f onyl hydr oxynet hyl bi I
[%(%PMPMWSDQJ-%@%E%"VA) ?myﬁ-@)ég%!?i%?y 11'?3'%'5 'ng‘%del yene

pfcpéjé)cﬁﬁng\’\’iﬁtu% 6f@Cézbéb|cS/@lB[Sl3 T)ronkh-8-0he XHCIr @40y, a6 mmol) in
dlchlor?lﬁ?tﬁzjxrl\'le_( Q%@yaﬁpﬂ&dﬁg&@y 0%1'0?1?%0 %%{ ? éﬂt)g&wgélﬁﬁe -2-
sulfonyl amwaezmn?mgzmmﬁmmummﬁmmmemgstwmmom tgm Qefa@fe

for 2 hS{’he r8a<{t|ﬁn m%{qurglwagd t y IOL{&@&F‘%’% @'g*zﬂ’;'a% \Ilv%?dglﬁ gr[rtﬁ:a

saturated ag@ous]\lauggbg@{utlog 6‘@ m@. epfpleous Ahsse Wag FeRAEY

extract%d (vﬁcé:\lﬁ}ﬁrplﬁl@Amt QPH NG TAe Sobigy brpardc Pyseswyrshdnydriete- 9
WS Al i
colummianehyisbxaheE(CICEY/50 BHEOYte give i9e(f-chiosthiophang2-sitfomy)ddaza-
! d
blcycloi%S Jf@wgna 4906 bs %]wme &g, MhtéHon B Erﬁe &ﬁ/ﬂk Ubinas m\fi’fiﬂe%ef[ﬂ,

nperat ure and quench he addition o
MS(E&ihLBZ!DrCa(U\@ﬁH)I\IaHC(B solution (until pH >7). The

nﬁ%ﬂL bRg solution was extracted with EtOQAc (3 x 20
10 the organic extracts conbi ned, dried
(Na2SO4), fid, d?,o concentr atcedf@a\d?/purl fied by

'L Ethyl Formate
ﬁj NaOEt, THF, EtOH ﬁ’i
o} O OH
9-(5-Chloro-thiophene-2-sulfonyl)-2-hydroxymethylene-9-aza
bicyclo[3.3.1]lnonan-3-one.
To a stirring mixture of 9-(5-chloro-thiophene-2-sulfonyl)-9-aza-bicyclo[3.3.1]jnonan-
3-one (160 mg, 0.50 mmol) in THF/ethanol (3 mL, 1/1, viv) was added ethyl formate (500
mg, 6.76 mmol) followed by sodium ethoxide (0.56 mL of 21% solution in ethanol). The
resulting mixture was heated to 60 °C for 30 minutes after which the solution was cooled to
room temperature and quenched by the addition of a saturated aqueous NH,4ClI solution (10
mL). The resulting mixture was extracted with EtOAc (2 x 20 mL) and the combined organic
phases were dried (Na,SO,), filtered and concentrated under vacuum to yield 9-(5-chloro-
thiophene-2-sulfonyl)-2-hydroxymethylene-9-aza-bicyclo[3.3.1jnonan-3-one as a white solid.

This crude product was directly taken to the next reaction without any further purification.
Retention time (min) = 1.985 min, Method [1], MS (ESI) 348.0 (M + H).
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silica gel colum chromatography (Elution with 50%
Et OAc/ hex, 80% Et QAc/ hex, 100% EtOAc, and 5%

wokoroias@Ac) and preparative HPLC to give PCT/US2006/032579

12- (5-chl or o-t hi ophene- 2-

sul fonyl)-4,5,12-triaza-tricycl o[ 6. 3.1.0ZZ6] dodeca-2(6
),3-diene as a white solid. Retention tinme (mn) =
Bafipleg n, Method 1, MS (ESI) 344.0 (M+ H); 'H NWR
(300 MHz, CDCI S7.47 (s, 15 1 H), ,7.25 (s, 1 H),

7.22 (d, J =4 A0 1 H, 528 (BNSEL H, 4.56 (t, J
= 6.04 Hz, 1H),) 331} (dd, J =7 . 69
Hz, | H), 2. 66(d, J=)/RB8Hz, | ), 2,509- 1. 855(m 2H), 1.74 -

1.57 (m 31-1), 44— 26=m 1 H) A 13C NWR (75
Mz, CDCI3) b 143Y4N 139.3° 137.7, 131718, 127.4,
127.0, 117.0, 48°0,°47.9, 32.3, 31.7, 25 4, 15 3 ppm
Exaa{Sie thoid-thiophee-2-s Gonyl)r4:H G riazaitricyrip[:8: 1 & dodenss 20

2(6)’3'&98?1'- Chl or o- benzenesul f onyl ) - 2- et hyl - 9-6% 3 bigcgcl o[ 3.
3Tcla poivisn:2ho-45-oe0-TTePhene P sh Farily 2rhVAP YRS ffene- -z

bicyclol3.$ 4ERArO3-End G IR REMS haiitle) adtiaacd (B my)bleindd By bydvaxien
e

= 3- 550 ny, 1.7 1), 0 _78¢
e NG M INE R
solutioffi2k cosledpwbae teovreratdrd andl guerthed bydbe bdditing ofssitiaied was

[ d,t ' - : ' i X
B P SRS il pllaghaineie o ),
the orgdnictaxtractsvasresombined, diied (N8O, fillgredpcancentiaiadang putifiegdhy

o QRS Xl 80 GXOAdhex] T00% he
silica @é%\@%‘gﬁﬁrrenm%%%%ﬁaﬁench%?;@k?'&ﬁl ?,%I{i t(i) n e&} a
FIOAG SRl U MEP BRSNS Be FELF oo 2 Reoraobediz
sulfon(I3,51MR)trazARGey LB, ROMEbeecaeiB sdiet rewhitessolid) Retengon time

. ?a wa xt,r.a | t 1 .
N T e e
1H), 7a6e(s, 178, M2 @007 AGA2NO0B), BRB/(LSZHHObE0 t355 604 Heykin3. 11 (dd.
J= 1744, 18680, 1181866 ANG NIl Ml N dRD rasURR dHpneaS LS (T BR),

crude™ m Xt Ure S purified via S|I|ca9§l
1.44 -diBdmaf U)\;FQMRKB’S Hg.L£DCls) & 143.4, 139.2, 1377, 131.8, 127.4,127.0,
117.0%d d+46hl 95 9-henzenems fgy! ) - 2- et hyl - 9- aza- _
bi cycl o[ 3.3. 1] nonan-3-one as a white solid. Retention
t EFMPIFE%) = 2.13 min, Method [1], M5 (ES 1) 350 (M +

Na). 5 Exanple 10.ci a G So ¢© 1o.DVA DMF. DVA O O
NME2 9- (4-C h I%/nzenes ul f 9 di m
et hyl ami nonet hyl éfie-@-net hyl - 9- aza- /lpifcycl o[ 3. 3. 1

] nonan- 3-one. To a Aty rPSovekt urg o

9- (4-chl oro- benzenesul f onyd - 2- e -9-aza 10

bi cycl o[ 3. 3. 1] nonan-B- one33500 ng, 1052 mmol) in DW

(1 m,) was added N, ]
9-(4-ChIoro-benzenesuIfonyl)-2-methy|-9-aza-b|cyclo[3.3.1]nonan-3-one.

To a stirring mixture of 9-(4-chloro-benzenesulfonyl)-9-aza-bicyclo[3.3.1]nonan-3-one
(550 mg, 1.75 mmol) in THF (2 mL) at—78 °C was added LIHMDS in THF (2.62mL, 1.0 M in
THF, 2.62 mmol) dropwise over 15 min. The resulting mixture was allowed to stir at—78 °C
for 30 min before the addition of Mel (1.24 g, 8.75 mmol). The reaction mixture was stirred at

78 °C for 2.5 h before it was allowed to warm up to room temperature for 15 min. The

reaction mixture was quenched by the addition of a saturated aqueous NH,Cl solution (25
mL) and EtOAc (25 mL). The layers were separated and the aqueous layer was extracted
with EtOAc (2 x 25 mL). The combined organic layers were washed with brine, dried over
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di met hyl f ormam de di net hyl acetal (1 nmL). The
resulting mxture was heated to 110 C for 2 h after

wowmjock2asbe reacti on m xture was concentrat ed uPCBUS2006/032579

reduced pressure to give the desired product as a
brown oil. This crude product was directly taken to
the next reaction wthout any further purification.

MgSO43 %je 85] i@cgﬁ@%ﬁd&% regttu:)%g ﬁpeisgur%/qh@l %Je“ugu%@?%%!u)riﬁed
via SIIld‘dF@Nbﬂﬂomﬁagra;bm givOINikellotepbeNzan@s(iipngt)-2-methyl- -9-aza-

T 2-l4Ri
b.cydzg @9%*’%%??3%@3@%“% REBPKané Gphi et MdteELe
(ESI) 390 (M+d¥)or o- benzenesul f onyl ) - 2- di net hyl ani nonet hyl ene-
eaigw o 9- aza- bicycl o[ 3. 3. 1] nonan- 3-one crude
m xture in.glacial acetic acigl (1 nm) foll owed by
hydrazi ne noyiohydrate (0.5 ni). e reaction mxture
was stirred av"+g&® C for 1 h af 'wmlch the solution
was cooled to roeoyt enperat ure and quenched by the
caddition of a ur at ed" a&{u%ous 2MQ@03 sol ution
(until pH >7)._A%be resull#mg sol u was extracted
with 25 EtOAc (3¢gx 20 nL), the orga%iq%@xtracts wer e
conbi ned, driedu& Na2SO4), filtered, concent rat ed and
prf4-Ehlep-bgnzenesulfanyi:R-dimethiiamingresthylers-Apiathyldepza-

bicyclBRpARSRAn BohE L I Tony] 12-triaza-t
i b st tie o9 aT R el Ed?{%wi%é 5 white

bicyclaf®B M phondRed-emd (500 migi B2 (nmiaf))in BME.(7 L, )Mesladded NN  MS

amart el (gt IBE B g 5

h after(whichZthg reaqhonmwtur@gva@ @pn@q;rateq? upder (@ucqq.aressgrezto @[ye §he
desired odu& a@% &&vn ol!“‘ﬁhn@é‘rubt‘ prodtidt wag ditt{ thken o tife Akt Raction

w1thou%a ffﬁherqfunfggﬂon ﬁ%t@\t%rr%efguzw 4@%3/@5!10%?11 A\éS(é%l)%géi (I\ﬂ
NMe#C4:Hj, 139.0, 129.6, 128.7, 126.4, 115.6, 55. 83,
4€xarh Ie4l11 31.1, 30.9, 21. 8 15.6 ppm 5 Exanple 12
B i 1 o 1-0 s~~~///JJJ LiHVDS, Etl -78 GO
Cl
9 (4- Chl or o- hept &mesulfonyl)-2-etE;;19ga2a-bicycl0[3.3
1] nonan- 3- one irri '

: 16 a stlrrlng m xture pf

9- (4-chl or o- benzZgnesul fo )4 9s-aza b}@o[s. 3. 1] nonan
-3-one (650 ngi é 07 nngé%—kﬁ-THE ( at-78 C was
added |1 t hi um fieyane! thyI di'si’l azi de 2

HN-N

12-(4-Chloro-benzenesulfonyl)-7-methyl-4,5,12-triaza-tricyclo[6.3.1 .0**]dodeca-
2(6),3-diene.

To a solution of 9-(4-chloro-benzenesulfonyl)-2-dimethylaminomethylene-4-methyl-9-
aza-bicyclo[3.3.1]nonan-3-one crude mixture in glacial acetic acid (1 mL) followed by
hydrazine monohydrate (0.5 mL). The reaction mixture was stirred at 100 °C for 1 h after
which the solution was cooled to room temperature and quenched by the addition of a
saturated aqueous NaHCO; solution (until pH >7). The resulting solution was exiracted with
EtOAc (3 x 20 mL), the organic extracts were combined, dried (Na,SOy), filtered,
concentrated and purified by silica gel column chromatography and preparative HPLC to
give 12-(4-chloro-benzenesulfonyl)-7-methyl-4,5,12-triaza-tricyclo[6.3.1.0*°Jdodeca-2(6),3-
diene as a white solid. Retention time (min) = 1.72, Method [1], MS (ESI) 352.0 (M+H); 'H-
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10 (UHWVDS) in THE (3.1 nL, 1.0 Min THF, 3.1 nmol)

dropwi se over 15 mn. The resulting mxture was
wa@bdoowedos o stir at -78 C for 30 nin before thecT/us2006/032579

addition of Etl (650 ng, 8.75 mmol). The reaction

m xture was stirred at -78 Cfor 2.5 h before it was

allowed to warmup to roomtenperature for 15 mn.

NWR (308HE CASEONY £1 X1 48 fn. o8, TURATHOGm)BH)NT &7 Satdy éﬁé@s,
1, .09b It Gorted & epuP o 28t 22 12 Tom B2 A4.G
3H), 1.16%d lact eqlHwiaH; 'E-TMR (72 Miz26Dfa) 3 148 129)7‘&)1 RN %%éani c
1287, PRACLAIR6 53, M5 0T, A ol e sdrigeel over MGSOA.

_ ncehtrated under reduced pressure.
Ekampled@e mi xture was purified via silica ge
chronatography to give 9-(4-0 0-g

benzenesul f off -gohyl -9-aza ¥ o 3. 3. 1] nonan- 3- 0

ne as a white s icf. etention ti (mn) = 2.295,
Met hod [ 1], MS(ESI)n B42LiNaASH}. 20 anple 13 ci cl 0
0 s o DVMF, 110 C KN | DVF78°BIVA 0 Nwe2

9- (4- Chl or o- benzengbul fonyl ) - 2- di met hyl am
Iﬁg(ig:et:lg A einee - -e&&yjﬂ);zgéfif}fe O CYS) b Al AanaRRe- one-
rorlenzenesii -ethyl-9-aza- 3. -3-
gl}_ogassg?%{ggﬁigm%%; g—ﬁgﬁ?%&?g&gﬁdn}fgtﬂfoﬁyljﬂg—bzagbia,mh)[%1].nonan—3—one
oo ey AR 0 it R 0
(LHMIEHT ?&Ln; (311h ﬁﬁL% 10 Evhe T:’-IES?-J’I trimeg) cropatiserayensmine BeESYIiNg1 10
riconieabal WS e oo o7
mmol)gﬁﬁl resiop mixtie wasistireed it offn CIPY 2-5 Rietore %asea }5’}"’8‘8 fpyarm Up
tenie ' Khchi i QNGB 200THeP
STt e e
aqueoBReNB 3! isolutian; ang EG%(h()’Z5£1L2:1.é6@V i He I%Es% déjf ﬁa,a %‘5 n e
aqueoﬁ%%me&llz\\ﬂ/éﬁzw&féaﬁfﬂ)EtOAEW mL L 4T heicombinedsorgaRiC aygrs wege

NHZ. HZO HOAC Nive 2
washeilz\nf@p_n@”da?q)g\@é ngég{ﬁ?rggr%%cgnﬁe&rﬁe? urzldeé refu?etdr;?reaszsgr_et. r
The cﬂufﬂé’ Gl@ré was purdidd 6ih diicegel chrRMeiogEPHY érgév_e %-cﬁnlogcm ution
2 cthyl-9-aza-bi -3- hite solid. Retention ti
e AT T sl o e
(min) 4 2020ByWietBod [Ak MKFRY#42dMH3. 1] nonan- 3- one crude mi xture

'%xgrlnﬁfeiﬁl acetic acid (1 nmL) foll owed by

Cl cl

DMF, 110°C

—_—

DMF. DMA RS
(0] NMez

O
SO

Z—WN=
FUA
o

9-(4-Ch|oro-benzenesulfonyl)-2-dimethy|aminomethylene-4-ethyl-9-aza-
bicyclo[3.3.1]nonan-3-one.

To a stirring mixture of 9-(4-chIoro—benzenesulfonyl)—2-ethyl-9-aza-
bicyclo[3.3.1]nonan-3-one (180 mg, 0.52 mmol) in DMF (1 mL,) was added N,N-
dimethylformamide dimethy! acetal (1 mL). The resulting mixture was heated to 110 °C for 2
h after which the reaction mixture was concentrated under reduced pressure to give the
desired product as a brown oil. This crude product was directly taken to the next reaction
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hydrazi ne nonohydrate (0.5 nL). The reaction m xture
was stirred at 100 C for | h after 10 which the
wae alowbesm was cool ed to roomtenperature and geEnok®os/032579
by the addition of a saturated aqueous NaHCO3
solution (until pH >7). The resulting solution was
extracted with EtQAc (3 x 20 nL), the organic
extracts were conbi ned, dried &Nazsoﬁl) filter e(z
withoutastyderter purtigation dRgjention fiwg (BYP) § 21308 iy dfetoast LS (ESI) 370
(M -NM)EOR®tpgr aphy and preparative HPLC to give
- (4-chl oro-benzenesuffonyl)-7-ethyl-4,5,12-tri aza-tr
i e84 3. 1. 02, 6] dodeca-2(6),3 15 diene as a white

solid. Ret j time (mn) = 1° Met hod [1], MS
(ESI) 366.1 ( LoH NWR (300 NEK]QD?;DS) 6 7.81 -
7.78 (m 2H), 7.4?7 - 7.43 (m 2H), 7.25 (s, 11-1),

5.15 (b's, 1 H/MAZ 27 (dgd,sos 95 1 H, 2.56

(dd, J = 9.34_ 5.4D Hz, |—-f—2.10_-1.22 (m 8H), 1.02
(t, J =17.14 , (maj or diastere ); ' H-NVR (300

Mz, CDCI3) 5 7.68 ™z 66 (m 2H), 738 - 7.32 (m
24)-(4-Ghidrd-éhzededd)fonyd)-28thyb4,5,122rikda-triéy Sa[6(3H .0°F]dodBed

20y aiffpel F) 280 273 (m 20 1 H, 2.05 - 1.21 (m
(6).3g1gne- 1 06 (t, J = 7.69 Hz, 3H) (m nor diastereoner) .
Exaapblation®f pQi-chhodemrrenesyltiopy|)-2dimethglamingraipygene4-qthyl-o-

A DA S i i IR
hydrazirg GO&IWPteéQ-P@?L)- Theeacir e WP Wﬁﬁﬂﬂ P& Clef bt eiere 1
which ¢he Bfitistowa8®o)edad ebofnidnperaiecral qieficheddy the &ilitibn of2b
st Bl 5 B39 G2 30 ey s g et
EtOAd BuraopeianthPatganic edPadiB807 8@ntined, d0ed3(Ng.S@0. fBerednol ) i n
. | ani
4847, B SEE T SSf E50
give 124 chiofadrnzepesutioax)--athylHed. 13 trira-ripy e B (0 depdsra-2(§y3-
o SANGR SIS S0t s, ke 30 e o
NMIR P80 Mo RDRIKE [EE S @ Pk 87 gt Tagoh 120 Grabins 15 (b
1H), A ZMBLS 2495 Hza‘fl-]!)ez.5®\wdch= ol3e, i Hasl Haqu.wsie o2 l(rln, BH)b102 (¢
t1.0n,.0 a | t S |
o7 e AN B R PE T CORBPR ol sl it
7.35 -50321n), 2H) He220(s gt T 2%(ots: A} -3 (del §-Natzsthl) 2.8 - Préd@d
1H), 2060 1 69 W?@rﬁé@@» JNFEs Hy,fsq-g %mnor-%]é‘stér@&%l?{' ng residue

was pur y silica ge chr omat ogr aphy, (el uant
h&xameleeoac 911 to 1/1, v/v) to give 7.43 g (40% of

9- benzyl - 7- 0O O

oxo- 9- aza- bi cycl o[ 3. 3.1Wcarb |¢@.Eaci d et hyl
ester as adrewn oil. tention t¥He | = 0. 963,
met hod [ 19, (EBl) 302.2 BMiHE) ;' H NWR 0 M,

cDd 3) S 7 %.(m BH 4.10 (q, J_=J7.1 Hz, 2H),
3.91 (s," 2H), 3.41-3.38 (NgOAzH), 2.74 (dff, J = 16.5,
6.6 Hz, 2H), 2.61-2.48 (HClaaH), 2.30 (@, J = 16.5

Hz, 2H), 2.08 (dt, J = 3.84%, J = 13.2 Hz, 2H),
é;?géérﬂzglzﬁgx&g-aﬂtbicg%[3.ﬂ1]ggnéﬁe-&éarﬁo;ylﬂa ddrd etﬁ'y‘i)eeter.
Acggne-1 ,3-dicarboxylic acid (8.81 g, 60.36 mmol) and sodium acetate (5.04 g, 61.5
mmol) were added to a solution of 4-oxo-2-(2-oxo-ethyl)-butyric acid ethyl ester (European
Patent EP 0330788A1) (10.3 g, 60.36 mmol) in H,O (75 mL). Benzylamine (6.59 mL., 60.36
mmol) was dissolved in aqueous HCI (3 N, 41 mL) and was subsequently added fo the
stirring solution of the dialdehyde and the dicarboxylic acid over a 15 minute period. The
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CO2Et Ph CO2Et Pd(OH)2 N 30 psi 2 N CH3OH OO0

7- Ox0- 9-aza- bi cycl o[ 3. 3. 1] nonane- 3-car boxylic acid
wetdwyh2:361 er . PCT/US2006/032579

9- Benzyl - 7- oxo- 9- aza- bi cycl o[ 3. 3. 1 j nonane- 3- car boxyl i c

acid ethyl ester (11.1 g, 36.8 15 mmol) was di ssol ved

in methanol (30 m-) and added to a suspensi on of

reactoRgTCTa e UGS P o P RPRELS T W RIPBth Byt

to 8 by(tlﬁ)adﬂlﬁlbh of potabsigmacadtainats. Ther esultrignesitionmvas Gdnactet oith | e

methylﬁne éld%h Spg%gll g%e\?%dé’r?clq?%{t}gé gm%m aﬁﬂ? &%}Qﬁéné‘ g:j 12

concertratedenterapadimnu e resulicgiesidue wgs pwified bB&Ith gel
chromé}&_ggﬁﬂy' {eRbht xé(ﬁ t@?fxg@‘h t0.1/1, vIv) o give 7.43 g (40%) of 9-benzyl-7-

aza- nonane- 3- car boxylic acjd
0X0-9- aaranycle@t?eﬂn%n% carbyéyhp@wd@mvl eSigs P8 ATOWT Qi Retepian fime=
(min) =00.8639 methBl i’g‘_{ $(1E]S SVBOEEIH); 24 RVR (30 MHz, CBRRY®T.43-1.A0kN,
f

5H), 4gélfa4JCﬁ1§ %gfngg Q@JC%F% 38 2. B 8 98526691 00m),

2.61-2/48gmy1H); 273@Jédod9-1ﬁﬁal=libl2bly<21(18[ (8t 3=B.8Hz, J=13.2 Hz, 2H), 1.81-1.72
lic acid ethyl ester. 25
(m, ZHQ‘OI?}-? -aza %lo%% o[ 3. 3. 1] nonane- 3-car boxylic acid
cExampledfer (5.91 g, 27.9 mmol) was dissolved in
nmet hyl ene chl o&%ge (60 mL). Et3N (7.76om, 55.9 mmol)
and 4- chlgyolé enesubg@n | chl on'@e 7.08 g, 33.6

mol ) were d and tb@pgagctlon ) re was stirred
at roomtenpirature for 2 h. ,Jhe react|i on m xture was

“diluted wit t hyl enegﬁz%l)r(v} 2007/ 02
PCT/ 11S20H06]{1132579 Poride (50 ni.) and washed with
saturated NaPiICO3 (50 nlL). The aqueous phase was
SPRXbAL£4- b?dyéldfm ﬂﬁﬁn@de-@ruaﬁodmﬁ&ammyl ester.chl ori de

(RBok X7 P aPets SRRt gt Beamib /R i1 oo

mmol)vesidsevetbis methanolf(B&ohLpandeadslied tocaa&ged:nswlaﬂ palladiemuwdroxide
(19) rgﬁ%%gﬁg ﬁo% 'in g /PglrrthttIa'/ ﬂ‘)e B tg)ltﬁéQNa% flﬁgd \gltt{ I%/%r@geﬁho psi)

and evaisiaiecthisertimes cEe Rasiiatie- wasgriled wih Bydseqepd B psll and sperkriar
12 h. THe s’ésﬁa’\&ieﬁm, fnfer&pmﬂ)u%%bmne asd @dnceﬂ%teamnu@rmabumtdgnm)

7.81 gl\gg&antlta@mr@c;) o%?-p %% a(z (c\yj&o SQ?qqganeZ%;—elt\lg&yéaac‘(l%ﬁhg eater

as a y8llo dilzRet2ton titheGrhing = 5)236(9n’ne’rﬂbd) [11,M18S1) §12.0 (M+H). 1  Hz,

2 (dd J = 17.0, 71Hz, oH), 2.67-2.51 (m |
H)Ella'ﬁglﬁlg = 16.4 He, 2H), 1 99-

COzEt CI@S—CI \©\H/0 CO.Et

Et3N
CH,Cl,
O .
0]
9-(4-Chloro-benzenesulfonyl)-7-oxo0-9-aza-bicyclo[3.3.1]Jnonane-3-carboxylic
acid ethyl ester.
7-Ox0-9-aza-bicyclo[3.3.1Inonane-3-carboxylic acid ethyl ester (5.91 g, 27.9 mmol)
was dissolved in methylene chloride (60 mL). Et;N (7.76 mL, 55.9 mmol) and 4-
chlorobenzenesulfonyl chloride (7.08 g, 33.6 mmol) were added and the reaction mixture

was stirred at room temperature for 2 h. The reaction mixture was diluted with methylene

82



1.90 (m 2H), 1.80 (dt, J = 13.2, 4.4 Hz, 2H), 1.20
(t, J =7.1 H, 3H. 10 Exanple 18 a a oall O

wE20008Hs505 CO2Et  ri-ki ethyl formate NaOEt  BEeci0Iidbo/032579

00 H

9- (4- Chl or o- benzenesul fonyl ) - 6- hydr oxynet hyl ene- 7- oxo-

9-aza- bicycl o[ 3. 3. 1] nonane- 3-carboxylic acid ethyl
chlorideggﬁ Zﬁ‘r\"L arlxd washgd with saturatled NaHCOs (50 mL). The aqueous phase was

- - or o- nenzene .= - ki . .3, 1]

A L U e e Y
phases N themerteddNe S6l,) Bitbréch coqEnisatad Hesler yacyumiand ferresidye yas
purifiedf%t(r)\%ysl(ijli\%é gél%ﬁ;ﬁm ééléarﬂcﬂemﬁe/ﬁ@é;\é@/mqm t0\GHee BBZIG (BB%) of 9-(4-

b 0 m et hoxi d 6.2 f 21%. ' i
5 chioro-msrensomfonyFFrexe et beHpU A cnee el Tt s or
Retem@g%rﬁné ptﬂzr}gée%actsd, ?{etﬁbﬁgﬂhMBtESW‘ngU“ ar\/:maxvvawwowf iz
e e -
B e A
Hz, 2H)TRB0dE Jweld .0p R Hize R 2,67 1206 IRMOAD), @ 1%d.20° 114 Hé?r’&*)t he-

canbi 20_Qqk gap)] SE j € 7dri£gH Na2SO4) ,
1.90 ("1”%Fy’éEbg)gsdta‘(r}})dqé’%h@%ﬁtz%@ég%a%‘ér 7vacuumﬁt oyield 2.51 g
(Exatripleo

9- (4-chl or erhgazenesul fonyl ) -6 dr oxymet hyl ene- 7- oxo-
9-aza- bicyc 3.8, 1] nonane- 3- >§yé ic acid ethyl
ester as a yelTowaidt. Retention tigec®Ein) _  2.017,
met hod [1], M§( 414 i st H) . le 19 C C 2eo0
CO2Et O2Et N N H2. H2ON#QEt AcOH/ E 25 0 OH HN-N
12- (4- Chl or o-benxénesul f3HHT) - 4, 5, T3ty i aza-tricycl o[ 6
.3.1.02' 6] dodec&-2(6), 3- diene-10-®arPbdxylic acid
& BRI Flnzefich HEh ARGy BRAGRGHYEHe SasId - 1132579
0'a solution of

bicycloi33/1]npmanesi-¢ashoxiie aedred iy 1ePt%- hydr oxy et hyl ene- 7- oxo-
99-?41%|(Blfzoozfﬁkéhb&%ﬁg%ﬂ-ﬂait?%_zé}bbmm&y]nionaorae}wrb,qijﬂ acid
ester (2. . 5.99 i
15 oty aina s 8ol 4SSy SRR it TV RS ormate
(5.19 tAy,4c63i nveolwasdtded frflewgdbyosagium giborirde (Rl of ngfesolutlon in
ethanca)‘? iﬁ% L}eﬁ%ﬂl\t}éﬁ @%MFeewé@?ea 't{% 666G A 30 AMlEsMBERERIhe sblationl:

saturate mm@cﬁloo\ﬂ}_%{ s add
was cadied toeenm tempgrasise and gHenaRed Ryihe additiog gt a‘\é?é%e"(ig ﬂ'??“c'
(10 mlg)QTﬁE-Qesulting mixture was extracted with EtOAc (2 x 20 mL) and the combined
20  organic phases were dried (Na;SO4), filtered and concentrated under vacuum to yield 2.51 g

10

(94%) of 9—(4-chIoro—benzenesulfonyl)—G—hydroxymethylene-7-9xo-9-aza—
bicyclo[3.3.1]nonane-3-carboxylic acid ethyl ester as a yellow oil. Retention time (min) =
2.017, method [1], MS(ESI) 414.0 (M+H).

Example 19

cl
0
\©\//90
T CO,Et
N NH,NH,.HZ0
—e

X AcOH/EtOH
25 O OH
412-(4-Chloro-benzenesulfonyl)-4,5,1 2-triaza-tricyclo[6.3.1 .0%*]dodeca-2(6),3-
diene-10-carboxylic acid ethyl ester.
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the organic extracts were conbined, dried (Na2SO4),
filtered, concentrated and purified by silica gel

wa@ adomnresehr omat ogr aphy (el uant hexane/ Et OAc, 98dT/U$2006/032579

1/1) and preparative HPLC to give
12- (4-chl oro- benzenesul fonyl )-4,5,12-triaza-tricyclo[6
.3.1.02. 6] dodeca-2(6), 3-di ene- 10-carboxylic acid

X so TRt 847 1o Fph B P B S By kiR 00

bicycldig-2./ InGxtie33-cbakylitacidithyl ester§ 2 28 gz 5.92 Mmol) Tn &tharfcd (10Inlh) .,

was acheE%la(:%; a 40 6<gd %) mh) fglm?/e_dl %ﬁﬁydréﬁﬁe m% Agg(dr 0(9% rrﬁt gé 9
mmol) 1'I?hegeacpor1 migture W ¢ s’urp_ed@y rqog temperatuye B [h aﬁqr vpl])lch saturated
NaHCég fl‘lﬁ'n‘a_) bs GAYedl THY © resatlr%;]g ﬂu:tl&'lwésmzxtl‘élﬁbd \Aﬂth %Q)/(ct 68 x*.]ZO'mL:Z

Exa
the OF@@EﬁXtr?CfﬁggfffomH"R&dFﬁq (N%23q>4) fﬁ@e%“i@”ﬂﬁd N"WREFNGO‘ by
silica gb?cc(l&m@ﬂr@rh@to@r@ﬁiiﬁ(aﬁswhfam@teﬂtc Y 1RB3-11)iapd ﬂrebél‘aﬁ\béqJI a1(6¢

o e aOr o bR g8 5 SR £ PR 2R e tenes
10-carhoxyti¢ arid ethyl B8te( ds @ Whiter splid. Retentlon time (min) = 1.739, method
11, Ms'()@é] e JH?”)‘I' Nvd ﬁo]hﬁﬁé b'D%?atrfe'sQé( CJ ﬂé §H§ 214)07'351 dogs),

di ene- 10 carb |c aci d este
7.38 <t3’2‘-18%)d 2)7ed ol ‘Wﬂ % (2t 409 thé Fésfdﬁ ?Hh§04 (da,
J = 1716, K1 HzE1MR3.6% {d, Ur=erh .altiz, M PP M 48eIPRmativ, 2. f101.9A(m) 4HT Mo
(fJ‘Zﬁ3$t%§P m xture was extracted with Et OAc (2 x 5 nl)
' combi ned organi c phases were dried (Na2SO4),
f Exaneple @0 concentrat ed and purified by preparative
HPLC to giv
12- (4-chl or 0 nz nesul f onyl )- Al@l 24 riaza-
tricyclo[6. 'A;E]dodeca 2(6) cN_Bpe- 10- carboxylic

acid asav\,hlte lid. Retention ti Zé%‘_l
1.316, nethod [1] tESI) 382.0 (M+H); NNR (300

Mz, CcDal3) S 7/857d, 7 He 7.30-7.22 (m
3H) . 5.30-5.25 1H), 43'_2@»45( H, 2.80 (dd, J
-17.0 J = 7. 1H), 2H0d d 70 Hz, 1H).

2.42-2.30 (m 1 24-1.85 (m 4H) gn&d WO
2007/ 022n02 PCT/ &M06/ 1132579 Exanple 21 € / 1 O C
i @-G1-CIgoREDberizieBEsulfon ), 5N2 triaza-FHEFC 06184 .02 | dodeca-2(6),3-

diene-10-carboxylic acid.

Sodium hydroxide (0.5 mL, 3 N solution) was added to a solution 12-(4-chloro-
benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0%°]dodeca-2(6),3-diene-10-carboxylic acid
ethyl ester (321 mg, 0.783 mmol) in THF (2 mL). The resulting mixture was stirred at room
temperature for 4 h. The reaction mixture was extracted with EtOAc (2 x 5 mL) and the
combined organic phases were dried (Na,SO,), filtered, concentrated and purified by
preparative HPLC to give 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%f|dodeca-2(6),3-diene-10-carboxylic acid as a white solid. Retention time
(min) = 1.316, method [1], MS(ESI) 382.0 (M+H); 'H NMR (300 MHz, CDCls) 5 7.56 (d, J =
8.7 Hz, 2H), 7.30-7.22 (m, 3H), 5.30-5.25 (m, 1H), 4.54-4.45 (m, 1H), 2.80 (dd, J=17.0, J =
7.7 Hz, 1H), 2.50 (d, J = 17.0 Hz, 1H), 2.42-2.30 (m, 1H), 2.24-1.85 (m, 4H).
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N-NH [12-(4-Ch | oro-benzenesu
| fonyl)-4,5,12-triaza-tricyclo[6.3.1.02' 6] dodeca- 2, 5-d
wo 2007/03Bex 1] - met hanol . 5 Lit hi um bor ohydri de (AdT/082006/032579

0.80 nmol) was added to a solution of 12-(4-chloro-
benzenesul fonyl)-4,5,12-triaza-tricycl o[6.3.1. 02" 6] dod
eca-2(6), 3-di ene-10-carboxylic acid ethyl ester (328
\r%g 0 8#21 nmmol) in THE (3 nlL). The resulting solution

mPleZl ed at room tenperature for 18 h then heat ed

to 60 @ . The reaction was_gygenched by the

addi tion A (5 n) andt:?,)ong m xture was
extracted wthi EcOde (3 E'B?l e Hbi ned

or gani ¢ phase re drie Na2804) fi ed,

concentrated falo purifi ety silica gdk/col um
chromat ogr ap \I uant hexane/ Et OAc, /1 to 1/1) and
preparative HPNC o give B

[12- (4-chl oro- beNZenesul fonyl)-4,5,12-tN"Naza-tricycl of

%ﬁ(kﬁ%r&ﬂ»%@ﬁ&ﬁﬂ%nﬁ) d'5QQ-tﬁ9za¥ﬂrJ:%cIHEti‘ﬁﬁm]do%]écaaz Blidrf

l1d. Retention tine (mn) =1.24 met hod
10-yl}- wsthesv') 368.0 (MrH); 1H NMR (300 MHz, CDCI3) 5 7.73
(Lothiuch berdBydriddZ 17 ) .80’ mbdl) (W&is adddd)to a‘éo[&ﬁor( of,12d4-hiBro2

benzerlgSyfiphif. 5 4243 iy Boro 3, 8198t Ao clore- . copticold)
ethyl egteiHp28 @gER8Q Mo} in-THF (3BMiklz ThelreplinglsoBtion wasistirey abipm
tempelja:’?&?é"?a} ?8 I?%eg heé’t'e@%ce%@C\for Q\ THk ‘Pé%ﬁ‘@h WQSQEuenched b the

rrole-1 -carboxylic aci ert-b
addiiop St (519 A B RGEIHE0 TRyt BYECt Wih EIQAS ( m%w) Tee
combu@b%ﬁd&hk& aéeré \Aﬂa'ré)éﬁﬂ,fdeNé 508)), fikared, SonceRiratbd Qrﬂ'i rifidepiyd mca
gel col&pn ahrgrp%tpgraBlM {}]Tgn%leéﬂ}ezggé{g é‘ﬁf) @%ﬁ a‘é’g%lf%%r d%lglré o glve

[12-(4-dhi@rosbemeheuifoml ), 5i | 2trisas trisydles.8d . 0&tjdadeoa fSadipettayidr e

metharﬁo‘? £s a Jvﬁnteh?o%ﬁ ‘k%@ﬁﬁﬁ e g{éﬂn)’ G908 SRR e[‘?f' I\/FS?I.T_?I? 368.0 (M+H);

acuum
'H NMBé?bQSPtMidm Qﬁé‘és) é)?t7r3ddt~éﬂ8 RiHzn2het B§ (se ), ¢ Bdd.i Jd"é8 2 Bizx2tHo

5.33 smH)|) 298 d,he 7CPP€P' 1@-@% gf@aﬂ‘h‘é 7%, @h?%@%éwﬁl@: 44, 8% Hz,

1H), zg?fdoﬂa%éwz QH 969%1 concent r at ed er vacuum to

Exantpldy2ir o- pyrrol e-1 -car boxyl ic acid tert-butyl ester
as a yellow oil. Retention ting (mn) 1.872, nethod
[1], MS(ESI) 114H1 (I\@ogsu+2|—|) NI\/R (300 MHz, CDCl 3)

ii 5.81-5.69 (™ 2H)naod. 19- 4&&%0;}:5.1 1. 45 (s,
85 WD 20074922 nid@neReT/ US 1132579 Exanpl e 23

(3)é ibﬂyﬁwd%m gl g%‘f’iyﬁf ﬁ%'gfg'%gf'gp%}F i'c acid tert-butyl

6% 5-Bihydrosii-pymoted 8 Igo k1 5demnsl) Mes dissalfeddn dioganadifouls). A
solutio® 8t AP [H.0 YT 3 RIRRG) %8 (P5Y HE) R dafiedYollowed by di-tert-butyl
dicarbonate (37.8 g, 173.6 mmol). The reaction mixture was stirred at room temperature for
12 h and subsequently concentrated to approximately 30 mL uhder vacuum. The resulting
solution was extracted with methylene chloride (3 x 50 mL) and the combined organic
phases were dried (Na,S0O,), filtered and concentrated under vacuum-to afford 18.7 g (96%)
of 2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester as a yellow oil. Retention time (min) =
1.872, method [1], MS(ESI) 114.1 (M-tBu+2H); "H NMR (300 MHz, CDCls) 8 5.81-5.69 (m,
2H), 4.19-4.05 (m, 4H), 1.45 (s, 9H).
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5 Met hyl nor phol i ne-N-Oxide (NMO) in water (50 nlL) and
acetone (24 nL). The resulting solution was all owed
wo 200s2250f or 30 minutes after which a sol uti onpEf/US2006/032579
2, 5-di hydro-pyrrole-1- carboxylic acid tert-butyl
ester (19.8 g, 117.0 mol) in acetone (24 nL) was
added over 2 h. The reaction m xture was allowed to
stir for 20 h after which sodiumbisulfite (5 g) was
&fa®ple 33n one portion. The suspension was stirred for
15 mi nutes and,subsequently filt ed and 10
concentr at ed ur)d,@r vacuﬁmto renpyv t he acetone. The
aqueous sol ut s ad+usted t[0 2 by the addition
of sulfuric d and eeedQbs ntly extracted with
Et OAc (3 x 50 nlL). The conbi ned®drgani c phases were
d[4-Bitly diRy-pPHblidihé-Htcarmkyliaadd eanbetyt ¢saéred  under

ST Bedh e 1 P DR Bhlntved Satea o e sopuion o

MethylresrpbolinedV-Qxigee(NMQY inivhter ﬁ@tn@lmand) acatoned 24 mLh)Th& repuling
solutio%q%@wé&}o’ stip/?g g(ﬂn)nu Wgohﬁﬁn %52 %yéé%rrm
carboxgic a¢id gersbutyl mstegqq)a 8 g1y 0 (rgnol) l@pﬁetorg)g gﬁﬁ]\% wag Z%dqg OVRE2 -
The reA¥8d®rhixttre whs ?Ilr?de tdr E)‘HEI) h@ﬁeﬂvﬂuct:h sotdlubm bisulfite (5 g) was agded
0X0- e acl er, ut '
in one G S RP R A SaT S o, 15 Biulss 9l SisehernEffefdt ot
concenirate}l undes vacim:edtotrmwedmacwctbnesﬁiaﬂquewscﬁolutlon was adjusted to
pH 2 bgth? b F%Jf%ﬁﬁ’un@éﬁﬁ%ha Wa%I ?ub]se&%w fg%d E’(c)(%//g{ & g%trb(L).
The combrmad ergpeic pbakes Weee dried (N2:5R%), Tilierade a@m@wéﬁﬁraéﬁﬁ# upger
vacuungtdsé?\)ééﬁ% % %’ q\?\:éﬂ;tﬁatﬁ&) ofrﬁﬁg%ﬁd?%@&ltd{nté L @hrbokylfe: ac-Bhfn‘—butyl
ester a3 AQEIOW Q}'a%femnélmeémsg G . mep tﬁmﬁééuﬁﬁmﬂ '&%a) f&ﬁ
NMR (500 Mi, @DOMS, 41384.18i(m £2H)| 3/61-8.56 lve, 2H)X3.4 25.34 éac2H)oh42 86

9H).

WO 2007/ 022n02 PCT/ US2006/ 1132579 Exanple 25 O
HO'-"JUOH Ph _ 0 0 0 O BnNH2 N HAN H NaOAc HO aq O
Exdemte24 7- oxo- 3, 9-di aza- bi cycl o[ 3. 3. 1] nonane- 3- car box
ylic acid tert-butyl ester.

Acet one- 1, 3- dlcd$_ ylic acid (13\§/g, 94.96 mmol ) and
sodlun1acetate g&ig N8 o ﬁf 0
THF/H,0 \)J\H

Bis-(2-oxo-ethyl)-carbam|c acid tert-butyl ester.
Sodium periodate (20.31 g, 94.96 mmol) in H-O (118 mL) was added to a cooled

solution of 3,4-dihydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester (19.3 g, 94.6 mmol) in

THF (158 mL) over a 30 minute period. The resulting white suspension was allowed to stir at

room temperature for 3 h. The suspension was filtered and the filtrate concentrated under

vacuum to remove the THF. The resulting aqueous solution was used directly in the next

reaction.
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nmmol ) were added to a solution of
bi s-(2-oxo-ethyl)-carbamc,:acid tert-butyl ester

wa id742302 94.96 nmol ) in H20 (118 nl). Benzyl eai/u$2006/032579

(10.3 nmL, 94.96 mml) was dissolved in aqueous HC (3
N, 63 nL) and was subsequently added to the stirring
solution of the dialdehyde and the dicarboxylic acid
@(#5 m nute period. The reaction m xture was 10
P for 3 days at roomtenperature after which the
pH was adjusted to 8 by the addition of p ssium
carbonate. The resulting sol ution was ext bags ed with

nmet hyl ene chloride (4 x0700 , the organ extracts
dried (Na ), filter ncentr &t nder

vacuum Thel resultifty residie ®W&s puri by silica
gel - ch(5 ogr aphy, (el l?&Hf*Z hexane/ Et c 11 to 111,
v/iv), 15.1 g (482 ‘
9- bentl 0-13, 9-di azay, lcc%/cto[B. 3. 1] n¢inane- 3- car box
ylic aC|d 15 tert butyl es as a brown©oil .

Bﬂi@rﬁﬂ-'ﬂﬂx&-h,@%i&@%ycﬁ&i&%naﬂ%%ﬁb&xﬂc adWbldrihytyl
331.2° (MH): " H NVR (300 Mz, CDCI3) S 7.43-7.15 (m
ester. 51y 4.00-3.81 (m 4H), 3.21 (bs, 2H), 3.20-2.98 (m

2ibtone1 Bidastsbxylid avid]53.9 gHet.96mmohiand Ridjum &ekfs (1.9, OB

mmol) @%aq%idél tﬁl (sﬁytl%gf bls-('%ﬁglé B%grbgn@amdpgﬁ bl?tgl(egé'} &9"' d\l N

94.96 rfmeiip-HBPI1 tH ralz)aBmzwwrw[(?sO 3 M}, AbAG Aol wes diseRyad i aci d

aqueon@f@ TPNL 6‘317m§)5én@ was subsequently added to the stirring solution of the
0X0-.3 |az

ety iibe SERRPRS 14 Vo 215 IS PRD, THeTEEelPn g S

stirred foP 3 Yayg@Irjonviempeiatse i dvhich tmmnsﬂnaasnbdmsm tori8)by direcadsiifide d

oS AL v BRSO M o e
mL), thkiotdaaid ewiradts drieg dNa56n), {iltebedparid)conrrntreted codar eacuuny: Eee
resultmggggéu vﬂ%ﬁg?ﬁ%dr bg%ﬂ%:& %3(9 Xﬁ%ﬁ]aﬁc%h@hg it hBxdhXEORSH 1 ¢61,

ensi on was
viv), tOfgll\det1§r1elj(4B%|) ol Rybenadt7-xe- -’h?rélaéa:h@@m[f At Banaigdetarboxyliogeid

teﬂ-bu@p&?érgﬁt%%nrﬂ ﬁéi&%ib%llﬂr@/(m%ﬂ% Membdm, Ms(EsN e312. 1
(eH)HS 06 N EROH) By P18 (@ Bh 49 ™ A 320 0% 2 o
3.20-208(h; D)t 362 QST £+ 169 Ha, §.8IHzpRH 02 L8-2REmn2H)ph42 (sx8HY). ni n)

method [1], MS(ESI) 481.3 (2MtH). Exanple 27
'?xaﬁp?f??sAo cSO Y -0 clc HNNp INN Et3N

N

)4
RO
Hz N
40 psi
0 o)

7-Ox0-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester.

9-Benzyl-7-oxo-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester
(16.6 g, 50.5 mmol) was dissolved in methanol (40 mL) and added to a suspension of
palladium hydroxide (1 g) in methanol (10 mL) in a Parr bottle. The Parr bottle was filled with
hydrogen (40 psi) and evacuated three times. The Parr bottle was refilled with hydrogen (40
psi) and shook for 48 h. The suspension was filtered through Celite and concentrated under
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50CHRaz2O0
9- (4- Chl or o- benzenesul f onyl ) - 7- oxo- 3, 9- di aza- bi cycl o[ 3

wo0 J0¥0}xonane- 3- carboxylic acid tert-butyl espEr/us2006032579

7- Ox0- 3, 9-di aza- bi cycl o[ 3. 3.1 ] nonane- 3-car boxylic
acid tert-butyl ester (11.7 g, 48.6 mol) was
di ssolved in nethylene chloride (100 nL). Et3N (13.5

vacuunirto, g 71231 antltﬁﬂd yiéld}BF T&los, @B%Ea"—&@@é $9vhared.ori de
carboxft 20 et bqbl s 7 # oo, S pe e CahT B SR Gmaion irne

MS(ESHd8EBi(Dvi+hil. xt ure was diluted with nmethyl ene chloride
@Qnﬂeﬁ? and washed with saturated NaHCO3 (50 nmL). The
aqueous phase was separated and extracted once with
.nmet hyl ene \¢hl oride (50 nl).cCi @l ned of ganic
phases were then dried (Na2S éf/ r
concentra under % m@nd tHe r
purified Ql .elu ol um (

to glve 16 % g (82%
(4- chl orlo- bpnzenésurtonyl ) - 7- oxo- 3} 9- di aza- bi cycl o[ 3. 3
. 1] nonan -car boxyEth acid tert-bu ester as a
yellow oi |,. RetentFbsldime (min) = 25164, method [1],
NS&ESQ" 437.0 (MtNa); 1H NWR (300 MHz, CDCI3) 7.81
(dd-Chlcroghenzegesubienyl)-7rox0-3 friaza-hicygiei3.pid nopape-34 . 40

carboxiyllc acid erfbdtyl &ster. 2H) , 4 18-3.95 (m 2H), 2.95-2.81 (m

v Faslgptethg ik ol A st P
mmol) was ¢igsobied i iNetbylenyd CmQDlﬂﬂﬁt(@ niL). BNgMOEIB.5 ridt, @A/3ThiRol) Bnd4-CH
chlorob%ni%eg‘f‘o% ehlgﬁd?ez(%‘ ;%U%i @Woh Wiy EHeq )é}{ﬁrﬁlltehgéc‘ﬁ&‘? rabafX O

’vvas 15
hexane/ Et OAc,

di aza- bicycl ane3-car bo
was stlfr@:} @t reRIp gﬂmp@gqtlgp for or. The reaction mixture was dlluted with methylene

chlondQeso%L%h@wesr%awm E@@h&a}tédl%dejtswgy 3h8a@heaa§;taﬁase wgh 8 %3
n calr,box | C ster
Separateg ai‘]‘} %%E?ﬁl CRuEN P ¥,'8“%§ﬁ° Hgﬁ (éﬂ%)ef b'e ASrganic

phases]wele then diied (ﬂStaEf;(m) giBered) cfbﬁﬂa?ﬁr%ﬁ nfd:r vacuum and the residue was

SRS AR 8 0 Tt o Pl

(4~ Ch'O@oﬂSﬂ?@F@ﬁUh‘Oﬁylb?ﬁ&héB) lazar’rb@y@l@@@t‘rﬂnmgnmﬁﬁarbwhmd tert-butyl
ester aSh Vélb%llaﬁetéﬁ%mtlh@%ﬁi} abuisg, rﬁé’cﬁocﬁﬁ] mgﬂﬁélﬁﬁﬂ & MNa); "H

nut es_a sol ut1on

s s e NI GV N S A I G A

Hz, 2H}, ha 8-8cdbi (i, 2IH) af95%&1qrratz|e)j 23qUehus: 15t 6 HZLoH) k)38 (dlve- 5

Lt xture was extracted with EtOAc (3 x 20 m_)
159H{§ﬁ}‘148'290dﬂ3| ned organi c phases were dried (Na2S04),

fExpmplecd® and concentrated under vacuumto yield 5.43 g

(quantitative) of
9- (4-%1 -b@nzenA@l fonyl ) - 6Cl hy)éne 7- 0X0-
3, 9- di aza-bind¥Cl oP3. 3. 1] nonane- 3- ..n Qc acid
t ent - but yl . a yellow oil. ReteNtl time (mn)
= 2.114, net ’ ethyl formate N_N

NaOEt

EtOH/THF

o] O OH

9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-7-oxo-3,9-diaza-
bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester.

9-(4-Chloro-benzenesulfonyl)-7-oxo-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid
tert-butyl ester (5.08 g, 12.2 mmol) was dissolved in THF/ethanol (40 mL, 1/1, v/v). Ethyl
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MS(ESI) 465.0 (M#Na). 10 Exanple 29 1 C C O~/ 1

~10~~0 Ir~-OkQ S S1 O-N N -N NH2NH2. H20 N AcOH Et OH
w20t N 12- (4-C PCT/US2006/032579

hl or o- benzenesul fonyl )-4,5, 10, 12-tetraaza-tricycl o[ 6.3
. 1. 026] dodeca- 2(6), 3-di ene-10-carboxylic acid
tent-butyl ester. To a solution of

formatei’(g 4 nﬁ_hh@zwm%l)&@@%auéd BMyel-bo-sbyian ethyrige (2 reln et ZA%ox 0-

solutlortlg ,e{haﬁcﬁx. %pe g\g{llgrrlg %IR( Lb"llwas stE[rflj fP ro%rqet rﬁ&) &h%y :l:"q i g%’s d
then hegle}l to 6B fadmam\lrtyteacaftajl whichethe eolgtmndva(s Goglegypgckite quﬁ\/ved
temperQXre%g Al H}?{HQ I'Mﬁllfléﬂ & shior dai!&t dHueoub N, E1 (10T/l)) TheThe

nrnx tirre mmmtamaaunefm 1
resulting mefture maahxwt%iawtmr%t@ég (3 N the FANPiRRLOreRTiRRNS S e

were dfi HL\%({:P fRQLALA PR rafEtuhas vasuUM ﬁ)'?leﬁi Q@g (Ghiaxititave) of
or gani c extracsvverecH‘b &

o-(4-chioRE) S R BTSNy P S par At Bynang->

carboxﬁi’c'abi@@erglﬁltyl eeletada gdlloaToill Regerdiph Yimé GhinpRe. 1ThéxeetbedHl OAC,

and preparative HPLC to give
MS(ES%f‘%’?h?MﬁKI%)ro benzenesul fonyl)-4,5,10, 12-tetraaza-tricy
d&@apleRal. 02. 6] dodeca- 2(6), 3- di ene-10-carboxylic

acid tert-butyl ester as a white solid. Retie tiontirre

(mn) = 1,294, rmethod [1], MK 438. 1 H NVR
(300 ME B) §%60 (d, J = 208 H)7 40 (s,
1H), 7.3 ~sF =L8.2 Hz, 2H), 5.39 (s B, 4.31 (s,
1H), 4.15-4.00\4 1H) nuA9@,6d, J 25 .1 Hz, IH,
3.39-3.10 (M/BRY, 2.75-2-60-(m 2H), 0-1.07 (m
9H). 89 WD 007} 022n02ABPEAIS20H06/ 1 9 Exanple
30C /' Oo C 1 N~ HCO/dioxand N7 N HN\-N

HN-N 12-(4-C OH

“{Lz°{§§cr3$r3§§ag§§#és;ffg§y[.g4,gg B39tk BidyRRTEs 1 obu6AES: 3
2(6),3-4RneA0Gatwxgliberid esrebulyf esterl ) - 4, 5, 10, 12-tetraaza-tricy

B e o
bicycIdHCB. 1 Inanang - 3sseaipexyfciacid ted- bWbesterKﬂagT @ddtti mmokinatigng ([ aL)
was adet giRRI Hetid Q&Wd @HE%M %yfh%raﬁné"maﬁdh‘?ﬂrate\/@BthL t11.1
mmol) Tr@qjgggrj]gﬁ G&ttﬁqtpﬁ\@s;grrg q;\élgo%gt%m el%gurg chj)r 1 L aﬁer \At/%ch saturated

p (R
NaHCO; (10 mL) was added. The resulting solution was extracted with EtOAc (3 x 20 mL}),
the organic extracts were combined, dried (Na;SO,), filtered, concentrated and purified by
silica gel column chromatography (eluant hexane/EtOAc, 9/1 to 2/8) and preparative HPLC
to give 12-(4-chioro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0°|dodeca-2(6),3-
diene-10-carboxylic acid teft-butyl ester as a white solid. Retention time (min) = 1.794,
method [1], MS(ESI) 439.1 (M+H); "H NMR (300 MHz, CDCl3) § 7.60 (d, J = 8.2 Hz, 2H),
7.40 (s, 1H), 7.32 (d, J = 8.2 Hz, 2H), 5.39 (s, 1H), 4.31 (s, 1H), 4.15-4.00 (m, 1H),3.90 (d, J-
=12.1 Hz, 1H), 3.39-3.10 (m, 2H), 2.75-2.60 (m, 2H), 1.20-1.07 (m, 9H).
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chl or o- benzenesul fonyl )-4,5, 10, 12-tetraaza-tricycl o[ 6.
3.1 .02.6 ]dodeca-2(6),3-diene as a white 10 solid.
waredoentison tinme (min) = 1.125, nethod [1], MS(ESH/S2006/032579

339.1 (MtH); "' H NVR (300 MHz, CDCI3) 5 7.59 (d, J =

8.2 Hz, 2H), 7.30-7.25 (m 3H), 5.09 (s, 1H),

4.35-4.14 (m 1H), 3.25- 3.18 (m 2H), 2.98 (d, J =
Bamhoeso 1H), 2.77 (dd, J = 17.0, 7.1 Hz, 2H), 2.55

d, = 17.0 Hz, H) Exanple 31 NaOAc, H20, Ph" HC

vt

O BnNH2HO A HOZC' ~ H + OHCM-"@HQ A5y 0

9- Benzyl @ a@@ [3.3.1] non drochl ori de.

Atwo-litery 29ne flask, an overhead s ir;ler and an
re ubeglioxang ut ar al dehydey

addi ti on funneh-
50% ag. sol ut¢ was placed-~n the fla
36.5 grans of

nm.) was 20 added.
1, 3-acetonedi C xylic acid were added. bubbl i ng
c (14.25 g) was added gRdyt he

was observed.
m xture was stirred vigorously. A solution
$540 1 Zistia

s rbrhenggn=y o £ a0 {Zistirat-biayciplot D Iodggier
2(6),3-diege.pl aced in the addition funnel. Alternatively it
i t o di t.h i
O BRERR AR LS 1 PRl R BEREY b UG arote -
diene-HyeaseaxglicHICld teit-hutylestbr 6207 1R O 1 BImalX@s CPYRIeAWItnEC! in
dioxan€ Y NI 2 @D). WRS redetidhdhigtrd sl difed 8364 ¥pEratiid%& 2 h after

) ortionw se. Foam ng and bubbling was observed, A dark
which @@P? Eﬂ&cef§ﬁt%?wd§ro‘fa%“’? ghdrerdifiecredreparetve S LG IR OlYP d 2vés
chIoro-@bﬂlz@M&iﬂ:lfb@(lj)&IB,f(%, mﬁ}%traé%hﬁcycwmyb?éld@de@tQ(@)ca-@tene( er_\i’lte

. was added. . 0 / |
soie. enulffim AR 1125 1 Y SCSTRtt GRHITH TP
CDCls) faX/-éﬁ_? (dnes 8@3(&!1,_@13*0,(5’@[30«\7 BH(nCRRIGISD9((8.010H) M.35-4. Thém, 1H), 3.25-
3.18 (rﬁ,%ﬁ,‘ &40y 9%@.‘7@15', Zﬁ()?&?f?‘(@o{ §=R29sed H59ugRs 8&2’9 My Pz,

)

asi'c alum na an ried over 90 WO 2007/022n
TH)  PCT/ US211116/1132579 MySO4. The sol ution was then
pe&m@sle hrough 1.2 L of silica gel. The silica gel was
washed with 300 nL of CH2CI2 after V\:hlo(zé’p\ the silica
gel was eluted with 2000 ni of N&¥s: ik Clz. The

conbi ned orfpani ¢ J ayers re concentrat y rotary
evapor'g%?TfrllQ(gozHaf P%%W‘@ g (47%vyi el f

9- benzyl - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one a pale
yell ow solid. 5 The pale yellow solid was dissolved in
THE and 4 N HO in dioxane was added to obtain the
hrBebryhPgrakieycle( 3. dronanshenechyskechierideate. NB. This is

aA Rfitdrl 2-AbdkaRsR fandvErhesLAHELardd@AAdition funfal weRZsal e2
Glutar%ﬂééh%&? Q@B?Aﬁgg‘%%q%lurygﬁ)%s%q in%%ﬁSWa%%?%E) \A:/)’azs Ph
added. 36.5 grams of 1,3-acetonedicarboxylic acid were added. Some bubbling was
observed. NaOAc (14.25 g) was added and the mixture was stirred vigorously. A solution of
benzy\amine hydrochloride (35.6 g) in 112 mL of water was placed in the addition funnel.
Alternatively it may be advantageous to dissolve the benzylamine hydrochloride in 80 mL of
water and 30 mL of 0.12 N aqueous HCI, instead of 112 mL of H,O. The amine solution was
added o the reaction mixture portionwise. Foaming and bubbling was observed. A dark
yeliow, sticky solid formed. The reaction mixture was allowed to stir overnight. Methylene
chloride (500 mL) was added, followed by K,CO3; which was added until the pH ~ 8. The
layers were separated and the aqueous layer was extracted with CH2Cl; (500 mL). The
combined organic layers were passed through 300 mL of basic alumina and dried over
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10 9- Azabi cycl o[ 3. 3. 1] nonan- 3-one hydr ochl ori de.
9- benzyl - 9-azabi cycl o[ 3. 3. 1] nonan- 3-one hydr ochl ori de

wa 3782392 was di ssolved in 450 nlL of glacial PCRUSM06/032579
acid. 13.5 Grans of 10% Pd/ C (Degussa catal yst E101 -
containing 50%water) was added. After the
appropri ate evacuation & purge cycles, the m xture was

MgSO;, g‘@g %@I&ﬁﬁ; evgaséﬁ% gd tﬂﬁ)'u?m 2H2of glcg % IO‘YI?J i gg Iaglhwa-gLC

on si
washeqé Wit 300nL whSHAdraferwvkich tip él"%@ﬁi 7t ﬁlumdwtb 80Qyak of 5%

MeOH fnl chmz%ﬂze o htRbALIAG S8hdié Rya® @ere%éﬂ@&%fe@tb? cotlry e(/éHo?d’tMn to

t duct |
afford 556 b (4730 Yield) gh0: t(%rgg%@reggblgﬁ@&?h ROTCLontals T S SO S8if.
The paROISRIe dSSONGDOHThd $ NS! n dpeatoothsonider wmbein te

oo 2938 gt fafl ey TH0S PLEANS: Y% 08Py

G. GorzpldziTrigcadnans de\ngczakWBr G780l i d was obt ai ned The
BLaIHi@s2 Was recrystallized once fromisopropanol and
once fromEtCOH to give 9-azabicycl o[3.3.1 ]nonan-3-one
hydrochl ori dé~asH@ tan granul ar soHi dH¢i18.8 g; 73.6%

yield) after 7ng undée. thi gh va ;k (0.1 -1.0
nrorr) overnilght] Exanpf® 33 H/ (€ JHO /// Cs2C03 ©
c | DW 0-% S02Cl ﬁé% 9-(4- | oro ph enyls u
| fo nyl)-9-azajbi cyclo[3.°3.1 Jnopgan -3-one. 20.9 ¢

of 9-azabi cycl o[ 3. 3. 1] nonan- 3-one hydrochl ori de was
di ssolved in 600 nL of DMF. 89.0 9 of Cs2CO3 foll owed
8 A24bicycbd[3.3-1pdnan Sbmededexildristey| chl ori de was added

: 9A<$ ? i) 5%3&%@@ 3“[?:?65% 80 ¥c§6dh!fJngé* 3%‘43%5)%@ 'Msséibed“ ih 450

er’an
mL. of glai AoStiE Ao, p@ﬁ/o‘weze9%%%/1@@@7@99#8@56@’[?'&% EﬁP&r&P@a'wag
50% wﬁfé\vbrv@fé ddﬂé@ A:fte4 tHe 2Ppropiiale ERIEGAIONHL purhe IeEttﬁEﬁuxtdFa @as

s TSRS 6 E TR IE, b e

that thel mét:&snhaseﬁ)mpmd i The reautiort llnedu‘re Wwas ﬁiteeedﬁlamugba@éiwaw th

conce#'?a% al%/r&aﬁ/%é tgontUn Q/at(: m Jy}:ﬁocﬂfc .r‘é?IEQX\%B iV§$2 N

I ed’over -f ere e solvent was renoved
HCI (26§ mi-bangt the evatwowwicgmpenwatgci @W@P@r , This wagrferastqdpngg grore

with 0. ﬁ’é RAHSES50 i)l tTHé %Fdd@(ﬁ Wik Han %”s&mh 1N B8 PdngREnceniratd to

nmpur i t 1y to af
drynesemnewcysﬁl&w I"‘s‘-ﬂi'P'fchEW') O(éld w28 pptalpes-dihg meterighwansreystglized
once foh isoptbipnel ahdysatadrdr B ol divdk I-2abRBydo[3.3A Fiingn-2lodg .

hydro%%gg N ng'aCI’Ilulaf sa.‘&'ms_é g 788% yield) Gy diafber R uur?

(0.1 — 1.0 mTorr) overnight.

Example 33

Cl
*HClI
Cs,C05 9 /@
DMF 0=8
L g
S0,CI

0]
9-(4-Chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one.

‘ 20.9 g of 9-azabicyclo[3.3.1]Jnonan-3-one hydrochloride was dissolved in 600 mL. of
DMF. 89.0 g of Cs,CO; followed by 29 g of 4-chlorobenzenesulfonyl chloride was added
and the reaction mixture was stirred overnight at rt. After an additional day of stirring, the
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EtOH, THE 70 C 0 O OH 10
9- (4- Chl or ophenyl sul fonyl ) - 2- (hydr oxynet hyl ene) - 9- azab

wo eychoisé2 3. 1] nonan-3- one. A solution of 0.27p@r/(62096/032579

nmol ) of 9-(4-chl orophenyl sul fonyl) - 9-
azabi cycl o[ 3. 3. 1] nonan-3-one in 2.0 nL of THE was
stirred at rt and 0.70 nL (8.7 mol) of ethyl formate

. was, added fol].o b . a . 3
rsctor PO ERafsUETH 1 gk s HigAcTRe ol Sinet
for 2 h aridallowes tastand i it pesinight. 7oe Cixtuse was filterechie reaeueryngigsolved

ids afl £3) dratoARY (MANAE BighMB ]
So.hds a%g%gﬁga%ést \ﬁgéglgtgmgﬂ% %(}MCI : ans ex% r \gct ed t.':/%i t& aé?—:c}llva??.
aried ovt BioS Py tiFied Pag e sabidit R BPRRPY AR ERPIAD Y, S ErOE
5 tan soli§ WAE protitictide drifueatiah it theBaRd digs¢ 8% tan impuritiy to afford 9-(4-

s AR G S R o

69% yidi®00 MHz, CDCI3) S 14.11 (s, | H), 8.24 (s, | H, 7.73
Sc_g(am% 548.6 Hz, 20 2H), 7.45 (d, J = 8.6 Hz, 2H), 4.85
S, |—'1) 4.32 (m 1H), 2.58 (dd, J = 19.8, 7.7 Hz,
IH), 2.17 (deJd & 19.8 Hz, 1H), 2.0 (m 2H),
1.61 (m &) ample 35 d Cd C R j O=S H51086,
Cr8, O=9-=g N Aok, nAOEIN- . NO= 2-(4-C

tricyclo[6.3.1.02
a solution of
5 nmL) was added

Cr03 (22.2 ,
12- (4- chl oPo- benzenesul fonyl ) -4, 5°2-%%iaza 92 WO
10 QA HIephenyR&ilfodPR-a Hbvdra B Rflene)-9-azabicyclo[3.3.1]Jnonan-3-
tricyclo[6.3.1.02, 6] dodeca-2(6), 3-di ene (500ng, 1.48
mol ). After two hours the heterogeneous reaction was
fA $algioadf @AEg{he mmdiof S ecigapianyFudioad)-9The resi due

i S SfRaBent 5 e nluisaiad rt bhiagt 3 iy
ety FgRpte o aeist olavtegiind OO SIRB AR DAEdey ¢t g1 i s

15  NaOE{IMEtOH. Ut rBacih Glixtesapstinietiae o & foy 1 pr pareatiionenifiu@ was
concerﬁ%ge%iipggﬂt\émlaﬁe&g%og%tygﬁcﬁx%ﬁtﬁ}se/gI)%tﬁ)é_gt. Lc? l\ﬂ-\‘;&?and extracted with CHCls.
The ordarfi hger twais dried over big&0a fierad andnednistedda afqre P.23 9db@h) of
e BT AR s et
orangengolid.3BPNER (3QOWMHE.:COEHa Rt d s, Th). 8124 VR {-CDE 37 5 2,

20  2H), 74588 J(8.6 lzH), /85E, (19, 4.32 tn BiHY, 248 (d8H) 5 198227 Hz, 1H), 2.17
(d, J = 19.8 Hz, 1H), 2.00-1.76 (m, 2H), 1.64 (m, 5H).

Example 35
Cl Cl
o T I
0=§ 0=8

HSIOG’ CI"O3,

one.

/ CHLCN |
N — = - N
~ ~d
y o /

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*°]dodeca-2(6),3-
25 dien-7-one.
To a solution of HslOg (1.86 g, 8.15 mmol) in CH;CN (15 mL) was added CrO; (22.2
mg, 0.22 mmol) followed by 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
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10 (d, J = 8.8 Hz, 2H), 5.46 (app. s, 1 H), 4.49-4. 47
(m 1 H, 2.21-1.90 (m 4H), 1.71- 1.57 (m 2H),

wd2@90%s@2 (m 1 H and Enantioner B: ' H NVR (&EX28%006/032579

57.48-7.45 (m 3H), 7.23 (d, J = 8.8 Hz, 2H), 5.43
(app. s, 1H), 4,47-4.46 (m 1H), 2.23-1.91 (m 3H),
1.71-1.60 (m 2H), 1.39-1.28 (m1H). 15 Exanple 36 C

tricycloib /32102, 5]dédeka-2(b) 3-dientsd Biting, @48 mmdit @iffer WellBolrsihe HO

heterog?%lé?l\luil_rl%]c{t\llgr} %va%@tr(]ageéinaé\g l}rlm flltrat? Yonzfe%tra_{ezd The égsalldL{ervlyaCs talien ug
in EtOAcGaNY w@ighe] withdeater- (3 <@ 8-, ﬁ% dAHFOP(2 X '45d“|a) Brineuf! w?-ﬁ
dried oq'é"l\ﬂg@'(f t‘fPth"eQ -2RE & RRAGAEd @"@We)an‘baﬁTﬂé’-crbdé QrZ)au@ Was purlfled

by premarati e Piina i 1 RERPTRACTs B 12 e G Rar B 1 2
4,5, 12-&&;% Ehc;ﬁci’vo[ersm”alo)Z G]ddiﬂeﬁﬁ-Qgﬂ) BHien-7Abricep8Lsing L 584 ds@uvrstetsmei
uen e
(R T o e ° EEHkE 20t 2 SRHOALE il (Eernassh o

(M+H)organ| c phase was washed with water (10 m_) brine (10
Cé"nbﬁt%n%\‘ﬁ\f VIRRA D) § 2686, aRg 7.53Q80L0E uaiLoH) ».22,

1(9_l '{ﬂ3§ﬂﬂzo?‘é)« B4R saRes N G447 1 22 LI Ayl 5] 6
1'3571(n0%H‘}3]1d§9dﬁ2328(n25H¥é@ 3-dien-7-ol (44 ng, 76% as a

‘(’mD'NtBeO tfnof&%;%"l.ﬁ EIMR“@DH:—SS? Eg_gégrﬁbé?-l)# %%’@ l'BLJfJ‘WBgHg
Hz43 @bi. s, THBB.A7HcAG(m, 16), PR3- 19143, Bl pd - 1;604,11 DH), 1.39-1.28

rrEbgHgsg(mlH) 4.17-4.12 (m | H), 2.12-2.08 (m
1.80-1.60 (m 1 H), 1.51-1.32 (m 4H) 93 WO
JOgmedh02 PCT/ US20H06/ 1132579 Exanpl e 37 N

pyrrolidine, Ti Q45 OO0 Cl

9- Met hyl - 3- ()Idln 1-yl)-0- azal@jc[S 3.1

] non- 3- eng, dFoNpseudo- pel l etiering=$1%-g9, 9.8 mmol)
in toluene (/5 n) WaﬁjI d]ggpyrrolidlne5(49rrL
58.75 mol YN A 4 (0.6 6.0 L) in toluene (10
m.) was then gdded to the mxtur -5 C. The

reacti ong e was left to wap ort and stirred
for 2 days.pNh m xture vvasfilten&dNandthefiItrate

e e e BT Rl

dien-#oll trate was concentrated to a residue to

To a solution of 12-(4-chloro-benzenesulfonyl)-4,5,1 2—friaza-
tricyclo[6.3.1.0>%|dodeca-2(6),3-dien-7-one (58 mg, 0.16 mmol) in 2:1 MeOH/THF (3 mL)
was added NaBH, (12 mg, 0.33 mmol) in portions. After sixteen hours the reaction was
quenched with half saturated KHSO, and then diluted with EtOAc and water. The separated
organic phase was washed with water (10 mL), brine (10 mL), dried over MgSOy filtlered and
concentrated to yield 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .Oz's]dédeca-
2(6),3-dien-7-ol (44 mg, 76%) as a white fluffy solid. MS (ES) m/e 354.0. (M+H)

1H-NMR (DMSO-d6) d 7.77 (d, J = 8.2 Hz, 2H), 7.59 (d, J = 8.8 Hz, 2H), 7.33 (br s,
1H), 5.13 (app s, 1H), 4.62-4.59 (m, 1H), 4.17-4.12 (m, 1H), 2.12-2.08 (m, 1H), 1.80-1.60 (m,
1H), 1.51-1.32 (m, 4H)
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afford the product (2.0 g, 100% as yellow oil. 10
Exanple 381 1 Na NN Ow 1/ Ow
wd 200Me23y1 - 5- (4- net hoxybenzyl ) 3, 4, 5, 12-t et r aazee1/UsWY632579
o[ 6. 3. 1. 0Z6] dodeca- 2(6), 3-diene. A m xture of
9-nethyl -3-(pyrrolidin-1 -yf)-9-azabicyclo[3.3.1
] non-3-ene (1.2 g, 5.9 15 mmol) and
%g%tpeogc,ybenzyl azide (0.96g, 5.9 nmol) was heated at
or 2 days. The <crude m xture was purified by

prep HPLC to afford the produ%&\o g, 3.4 mmol, 57%
yield) as yellopw oil . pixaapl N TFA'1 , N~ 1N N
N \ / Ok H TiCl

12- Met hyl - 3, 4,5, 1- t et raaza-tri cyc\o[ 6. 3. 1. 02

6] dodeca- 2(6), 3-digne. 12- Met hyl - 5 4- met hoxybe
nzyl)-3,4,5,12-tetra aza-tricycl o[ 6~3. 1. 02, 6] dod eca-2
©8Yeth@A-3-(byernkidifd -y)-YazahicycrafRB ) non-3-énd. | uor oaceti c

i F 65- C, over ni . Th
35 P alopHRlerefdl 418% A8 S o Blned Mo M i S
S (4.9 mlpp@pd mmol TiEldPH6 Mk, B18anmeld dutolueng 10MLwyas theh ade tp the

ixture@®% 30, Ettd) ' ! '
S oM b PaFapl a3 .

. 2007/ 02250 1 ; )
mixtureyas filtereq ang\jhe filtrglecygsgoncengated to\p f@siglue BW?OH‘PH%UORI”’LHWQ‘P
added @ndJomixtune-we3 filtefedcdgain. The filtrate was concentrated to a residue to

= b - -benzenesul fonyl )-3, 4,5, 12-tetraaza-t
afford trr}(‘lz%@% g%&%qﬁb%%ﬂ%gﬁg’ga 2(6), 3-diene. To
10 Examplerdpl - 3, 4,5, 12-tetraaza-tricycl o[ 6. 3. 1. 02; 6] dodeca
-2(6),3-diene (80 ng, O0.45 \

g& ¥ U&N E
N
* —_— \
\ é N’
O o -
OMe
12-Methyl-5-(4-methoxybenzyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.0**]dodeca-
2(6),3-diene.
A mixture of 9-methyl-3-(pyrrolidin-1-yl)-9-azabicyclo[3.3.1]non-3-ene (1.2 g, 5.9
15 mmol) and 4-methoxybenzylazide (0.96g, 5.9 mmol) was heated at 50 °C for 2 days. The

crude mixture was purified by prep HPLC to afford the product (1.0 g, 3.4 mmol, 57% yield)
as yellow oil.

Example 39
\

N, TFA
\ S —_— N
N ~
\\©\ N
H

OMe

20 12-Methyl-3,4,5,12-tetraaza-tricyclo[6.3.1.0**]dodeca-2(6),3-diene.
_ 12-Methyl-5-(4-methoxybenzyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.02,6]dodeca-2(6),3-
diene (0.5 g, 1.7 mmol) in trifluoroacetic acid (TFA) (6 mL) was heated at 65 °C overnight.
The solvent was removed and the residue was purified by prep HPLC to afford the product
(200 mg, 1.1 mmol, 65% yield) as yellow oil.
25 Example 40 '

=z —
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5 mol) in 1,2-dichloroethane (DCE) (0.5 nL) was added
N, N-diisopropylethylamne (DIEA) (83 pL, 0.48 mmol)
wd aloboymek by 1-chl oroet hyl chl or of or mat e ( ACE- & p/u§odids2579
m, 1.1 mmol). The mixture was stirred at rt for 30
mn then it was heated at 90 C overnight. The sol vent
was renoved by evaporation and McOH (2 nlL) was added.
The m xture was heated at reflux ovgrnight. The
sol vent was renoved. The residue di ssol ved in
pyridine (2 nl-) d@eanotettrad 4- ofl benzenesul f onyl
chl ori de ( 85 ny,2"°85 mmol ) we= added at rt. The

reactio tirred—at—it—overnhght. The pyridine was
renmoved un Wac&mﬂﬂine The resi s partitioned
bet ween Et QAC/ H2 @_g@gam c la was washed with
H20 and bri ne. dried and cong ated and
purified by prep TLC to afford the peo ¢l (15 ng,

y r 2,8 -
1g8|§8;s L{SHW@PE’O elr% @(s)ﬂlfg*\e %%%fkl@}rﬁ%ﬂé tﬁcgflo[631 0 Jdgdeca

2(6),3-tlie@pi, H20, THF N NNN N O~N O\ / C H12 (4-C
hfd)’f szQf?@rZ@m 69 phdrany- 1)nc Joﬂs 81 bz-sq@tjé@azay 3-tibey/@b afd60.35

5 mmob ¥ %déw@(o&ﬂ@me B BN EEL PR N isgprapvsinyapips, EA
(83 erm Wmlnﬂﬂ)ﬁol&wéd B 1-6hidodihglachloRorta6) (ACEICHN8.12 18, trymmol).
The mP‘Bﬁr? \ga%ahrﬁb h%{oTEEag_f@gT E iw%% ﬁ@eﬁce@%g%d f"%%}nfgﬁp Ol'h@Mglvent
was remioxedibyevapsraiiersarddMeH @anig wasradded rTheTfh'é"Ufﬁ ‘éﬁstheéteﬁég
reflux J%Fr&bﬁ ' ?H@Qol\%% ooﬁser%m&@qfhbﬁ@suduﬁ%swgmwmIparyme (®asL)

B 1 ol it
reactlohzﬂe(s‘btlﬁbdj et rooVeeTighe NEiIsLVFiding lwps removed under vacuum. The residue

was p@ﬂtédneg %étwtﬁgt Egﬁ%;?lél}_d Iﬁf@%r@%@ |§Yejrv%§wg]s%g%ﬁq{ é(aﬁ)j ’bﬁnéj' It
was dB80arl qoMeH)ra®s anpafiod boen Giz pAffarsihe emsiugty %'990 s
mmol %%%Ié)%g r?ﬁ)(tu@%f% didmers.= 8.7 Hz, 2H), 7.31 (d, J =

(M 1H), 4.58 (bt, J = 5.4 H, 1 H),

15 2E8@npk9<§0J—171m 7.6 Hz, 1 H, 59 (d, J = 17.1
Hz, 1 H, 2.00 2H), 1.75 (m 2H), 1.56 (m 1H),
1.26 (m 1H) anple 51 0 00/ ci O@@'o
O’(i Q
NaOH, H0, THF o=%

s

N

%N\:N v&
N \
12-(4-Chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.0*°]dodeca-
2(6),3-diene.
To 12,5-bis(4-chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyclo[6.3.1 .02,6]dodeca-
20  2(6),3-diene (15 mg, 0.029 mmol) in THF (200 uL) was added H,0 (100 pM) followed by 1M
NaOH solution in H,O (100 pL). The mixture was heated at 75 °C for 3 hr. The mixture was
partitioned between EtOAc/H,0. The organic layer was washed with brine, dried and

9
O=0-
o

Tz

concentrated. The residue was purified by prep TLC to 12-(4-Chloro-benzenesulfonyl)-
3,4,5,12-tetraaza-tricyclo[6.3.1.0*°Jdodeca-2(6),3-diene (5.3 mg, 0.016 mmol, 54% yield).
25 MS (ES) m/e 339.0 (M+H)
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L-NC O- Cl~ N N NaOH, THE H20 Cl N N N pyridine
NN~/ HNNj HNN O 2-(4-C

whbmoro2enzenesul fonyl ) -4, 5, 10, 12-t et raaza- t r i Bynusiobe/@2579

. 1. 02. 6] dodeca- 2(6), 3-di ene-10-carboxylic acid nethyl
ester.

12- (4- Chl oro- benzenesul fonyl)-4,5,10, 12-tetraaza-tricy
. : ecas 7 L v (0 2
OV ok 2B GaT T Ay 350 TR5E 20 B a8
4.58 (btGl = MtHry 1H), 2189 ddco B orirfeit e, 7 6. HB IHKP? (d, 801 TehF ) W00 (M,

2H), 1.784RESH10Y 86 (kD1 HYI 1198 &S 1ﬂ?d the resulting solution was
"UUstifred oom )

rred at roomtenperature for 2h. The reaction
m xture was diluted with nethylene chloride (10 nli),
BRghpd 58 th aqueous HCl (5 nl, 1 N) and aqueous NaHCC3
(5 m), dried (Na2SO4), c)fi | tered and concentrated
under yacuumto give wylof 12-(4-chloro el
be Sul fonyl § - 4, 1 e(iraaza-triC . Bol. 02,

] e (6) ¢3- i ene- 5, i cHFWokHCC wof net hyl
ester @asya br o0il. Reteption time (mn) =[1.]704,
met hod\JA N%WE%IO) 455. 1 | (/MrH) . Aqueous sodidr

hydr oxikdel (3 N, 0.39 ni,o~(. 18 mol) was added™® a
stirring solution of 0

B oy e e, & 0 cr oyl | &
0 Ll ogaec , o-al ene- o, -dl car nox I C
2(6%3-(@%?%16%?%%%{%3 ag 'B?tﬁk"f?&”hg, 0.594 mmol) jin THE y
12 Y4-Clilom-baneerssiiiny vt 211011 8-teteeaza-tricy¢leld. 3f 1) ldodecak(®).8om

. I r : i1l it | h

oo AQRTRE BTN ot gt g
chiorofareygter (B84m0 Erchae gtded Qvay B mitutesant e seaiingisplton
was stiff@tf A Y6 &nfpataRirk gﬁ‘_zﬁ.’z‘rhé r&azcﬂl'gcl))4 mixﬁ?;ervtag Qi&lgédQNi&Nﬁétbng&

. re co I ne e ere C K

chorce 8 APt PR S - L) e a8 PN B s
(Na,SCR), fikerethiral conbantraied esdar fvacupin) to give 275 mg of 12-(4-chloro-

sorzoriyhiph4 s B33 2aLLENRIE) f ool SboderpaftOlaodje

acid dirmeth eslenas @ bigwn @i#i Re)ter&ioqtimgg'qin}er—,ss% %é‘ﬂ rTe_El}qd [1]&,@%@%%4155:1
o0 L UL L L0 4, 0 8 L0 o
dipaorpisodumiydioqda 0oty . femed yep adeetto dsfiine 3oy
solutior 6F, 12 4-ehlbid-nkEnesulfonil)-4,53 04 0-t@radBa-{ricycld6ip,1.08°18@ie8a-14
s ML e
reactio® Grixtre was stiressiforcd h at rgomytemperature anfsghseayentiydikiadivige N
methylé\l%%loriayﬁlo'#@am WateP¥ thidl P phases were separated and the aqueous
layer was extracted with methylene chloride (2 x 5 mL). The organic extracts were
combined, dried (Na,SOy,), filtered, concentrated and purified by preparative HPLC to give
12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0°°dodeca-2(6),3-diene-10-
carboxylic acid methyl ester as a white solid. Retention time (min) = 1.435, method [1],
MS(ESI) 397.13 (M+H); '"H NMR (300 MHz, CDCls) 8 7.60 (d, J = 8.2 Hz, 2H), 7.50 (s, 1H),
7.35(d, J = 8.2 Hz, 2H), 5.21 (s, 1H), 4.41 (s, 1H), 4.19-4.01 (m, 1H), 3.90 (d, J = 13.2 Hz,
1H), 3.60-3.40 (m, 3H), 3.35-3.14 (m, 2H), 2.85-2.80 (m, 1H), 2.71 (d, J = 17.6 Hz, 1H).
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NN HNN HNN O
1-[12-(4- Chl oro-benzenesul fonyl)-4,5,10,12-tetraaza-tr

wo eoochpfsé2 3. 1. 02 6] dodeca- 2(6), 3-di en-10-yl | -t hesmneo32579

5 Acetic anhydride (0.5 nL) was added to a sol ution of
12- (4-chl or o- benzenesul f onyl ) -
4,5,10,12-tetraaza-tricyclo[ 6. 3. 1. 02. 6] dodeca- 2(6), 3-d
| BAgpled® my, 0.619 mmol) in pyridine (0.5 ) over
15 mnutes and the resultbng solution was stirred at
roon1tenperature for WThe reaction n xtuge was

| ¥with met hyl € por/‘ﬂae (10 m) th
g%% adef anfice]  N) é;zaqﬁekbm@”% }%
2
/)

dried SO4) yndeb T ter ed concentr at ed un er 10
vacuum glve 250 mg of .t 2N

1-[5- acet 12- (4- chloro‘ﬁknzenesulfonyl) 4, 5HmﬂL12 te
traaza-

t 1.[12y( 8 chidroBehzdhestiFsiyyers 1 B { Hletdath-titydio[6y3.].0¥ duaiecare
2(6).3 amro%ml Retentlontlrre(mn) 1. 587, nethod
(8), '? %23. 1 (M+H) . Aqueous sodi um hydroxi de (3
Nacelic sﬁwy:mqe (0.570L )wesl|apdedhle azegtiéion ofdt 244-shioro-hamgenesulfonyl)-
' 26 - 0.mg, 0.619 mmol) in pyridi
4,5 10%9[té{Fa'a?e\"tr@Yclo£6 3.1.0 é%?deca 2(6),3-diene (21 mg, Lr‘rnn%o) in p):/Lrl2 ine_

% or o- bénzenesul f onyi ) -
(0.5 miyqygetp rglgutes and the resulting solution was stirred at room temperature for 1h.

The rebétiof Yki@k Qad dilutb@wht] setigiere eHidide $tainEwisheviithe s RE|

JERCC S T M Y e

vacuus b gieg| 2&0n g pf B{5acetyll1 4t thiorebénzenessiforat)d . 8, 1013xetryazand
tncyckﬁ@ﬁqroz%ﬁoﬂeea—Z(gt\ﬁdlenﬂé e%ﬁcﬁlesa%réad'ré\kr?ﬁl %{énhaﬁ.me mln) =

c ed with ethyl acetate (2

1.587 m%thOGTHeM§¥539d)rﬁ?@ eMHHct s were conbined, dried
@éodufni hyoRd@fé, (300 DGE RILL e mnmdweeladuéd @ diting

S°‘“’“°Bé’ﬁ§'gi MYE%?ELB%Q%Q%%‘% ybt%éé%?{ rlt"%s?gloo[é 3.1.02,

tricycld}$.dd de®idodé ) 2(8), sHlien-1 0.9 pthhrate(24lome, 0.385 ramukpintTéF (2 mL)

The re%&oé%iu tﬁ?%é,ﬁa@%'m?ﬁf{g& g‘r?ﬂ(rm o pg%%%é&d nbiytdituted with

ethyl acefgted e mé) argl wateEISmLesTh@rwaszqq)were?samraéﬁvoanﬂt aqugoys lagyer
was thra'Eped wzch %ﬁlyﬁac%%te( (‘%& 5 %E& Théoréb I@egﬁecﬁsmeréc&r’}nbméh degand
(NaQS@4 g@te@d5@nceq§ﬁateglﬁpd pyrifigd by pge@al(aﬁxfe Ig,EbC tozgl\(m1nbgd4 ERI@P
benzehesulforiyl)-4390,1 28 triRxamidyelofs3. N2, Sldddieck-2(653@idve M d-Ifihanske
%"Aﬁg't'\l’ﬁ'o'\"g—gp thod 1 1) 3860 QtHD; IR
as a wiige 3od Rt R fainds 11 anTs ol h BT 2810 4+H);: HNMR

(300 MH, CPCh:p(rGtaert) 52.6617.58qde2id), 724 Ghd 34di(Zxe, B, TEB-7.30 (m,

o, S RETGE TP 218 0 oy eSBRTR! 1 Sho

(m, 21-( h3.08-28% (et 3] 20@3Indt.ez@bd $ BE).0[ 3. 3. 1] nonan- 3-one, 34
nqe\é%mml) and gl acial acetic acid (0.8 m-) in a
Vi a S added the nethyl hydrazine (0.2 -) with good

stirri ,,Ql al N 0
= MeNHNH, “8=0
w0 © - e ©

HO N

Cl Cl
12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza- tricyclo[6.3.1.0*°]dodeca-
2(6),3-diene
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was capped and the reaction m xture was stirred evenly
and heated to 100 C. Upon 5 conpl ete consunption of

wo be7ernab2 ket one (0. 2-18h, LC-MS), the reacti opCcTUSi006/€32579

was evaporated under a stream of nitrogen while being

warmed in a 90 C bath. The brown residue was

di ssol ved with dichl oronet hane and water. The organic

phase was washed with 5%a NaHSO4 ( 5% ag NaHCO3

(TQﬂ)SUS%ﬁﬁlalobPith%erQOZX?tO”%Iﬁ“[é”d NahsY S“"‘ﬁi%?l ed to a
(hydrox?;'nlelh ian&)®lazaBibytoe. & ordnt-66k, B9 ni)/@ Mo Blrhdl)rand glacial acetic

acid (0. g\yg.a 5\9&1&\8 t haﬂgd(th%sn%mylggdfggr?% (%\)R%H)CW““L@%EQ s&rﬁnge Tge vnﬁl
was cappediNtittiddesdBGbn MixBire Fa©sirel evenly B MeaEado RDOA% Ypo CI
compleﬁa doﬁgl% ﬁoHBythe %‘?Oonétl §@ﬁ) 2- 18h LC -MS), the reaction mixture was

nzenesu triaza-
evaporateq uRder apBeasn af nitmgen WBEQ:%P"ZJ(\SF)W@ i 290" epthroThe brown
residueSHESRNISVONWRT ditHiGomBBbhnd@{doiger. The organic phase was washed

e 9-1(4-chl o henyl | fonyl |:-2- . ,
with 574 3 B GG e hg P A8l BUAPEIo42%: S1eINES s Brpled
silica g&igpluthnb0d etutEd)(0- smédmmmlmmethem toyjeld thePredvot ypoand
ci 0.8 mM-) in avial was added the
evapor?tlio '\ﬂbﬁt%)?/ﬁjn razi ngéhydrochl oride (31 ng, 0.25 mmol)
vﬁ)qampg&)‘éﬁd stirring. The vial was capped and t he
reaction_m xture was\ stirred evenly acgedto 100
C. Upo /é’ge 2 KSNHgdion of t ket one
(2-18h -Mp),” the reaction m xture e aporated
under Csa t of nitrogen whil d ina 90
C bat hHOThelrlown resi tla@Anas dis
di chl or onet hane and wef¥H The orgam c pha e
washed with ®% NaHSO4 (3X), 5% NaHCO8 (2§, and bri ne
(Qﬁé}t-Bﬂyl-ﬂdm(dHaﬁmhzemppﬂmr@g-Qsﬁ|1atriazh-l (r:]a g;el col urrlnOI
A4 % Et OAc in dichloronethane) to yie
"'°Y°'?{¢g’ﬁ k@?@%@@tﬁ? U*&ﬁor ation. M5 (ES) me 25 306.0
(Tdrauspensioniii/Re(ecBBHeBINe $-K4BBlofogheny)sulfoyll@- 2.5 Hz,
(hydroé)ﬁ%eéhyz%g)zg-ggatpcggloﬁ 21381 Al%nag 35mizs'234 R0, 107m|41§% 36§um|acéi)me
(41 ma1 9. 5Inmql) adrglaciy)l atpq)nc agid 48 ('qy) ing wal ws Qddqqzthe t%rtH)
butylh%eD &%ct(léﬁde%‘*) mg.10.Z9mnoBWith Gooddtring L TROVi! Svas 9a1l)ped98

e e B 5 Uszﬁqﬁ%éél%eﬁ? Eigo g Bofs

consumpliddlof e eBbl-ketone (2-18h, LC-MS), the reaction mixture was evaporated under

a strea%’f)’of(n/f‘t l!?glé% &8‘% r%éd'k { Paydg ba?u r‘ﬁ*eh%dwrf‘reélddegwaé digspRel

eca-
with dlchloromethane and water. e orgamc phase was washed W|th 5% NaHSO, (3X),

5% NaHCO3 (2X), and brine (2X), dried (Na,S0O,), applied to a silica gel column and eluted
(0-10% EtOAc in dichloromethane) to yield the product upon evaporation. MS (ES) m/e
306.0 (M+H)".

'H NMR (CDCI3) 5 7.55 (dt, J = 8.8, 2.5 Hz, 2H), 7.22 (dt, J = 8.8, 2.5 Hz, 2H), 7.13
(s, 1H), 5.20 (br s, 1H), 4.42-4.35 (m, 1H), 2.69 (dd, J = 17.1, 7.5 Hz, 1H), 2.46 (d, J = 17.1
Hz, 1H), 2.05-1.85 (m, 2H), 1.70-1.30 (m, 4H), 1.36 (s, 9H).
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5 The enol -ketone (34 ng, 0.10 mol) in excess thionyl
chloride (2.5 n.) in a vial was heated in a 75 C bath

wowdohogsoer stirring for 1 h. Wile being war nepCcT/osmod&s2579

C bath, the reaction m xture was evaporated under a
stream of nitrogen, an additional 1 nL of thionyl

chl ori de was added and evaporated, and finally an
adhlegal 1 nL of chloroformwas added and
evaporated. The amber residue was dissol ved wit

ghl or onet hane a Wl Ped t |ca gel
an®®| ut edci{ O- 10% cTih d| C ?gﬂaq\m e) tq 5

It chioroal kehie °pr.dd upomad§@por ati on. _Fé-

0 roal kene was added Nat¥e8 (34 ny, 0.4 nmmol)
antl acetam di ne hydroc |or| de (24 ng, 0.25 rmol) arud
methanol (0.6 nL). The reaction m xture was st |2
ef3e(AiChlemoebehesrtesulfonyl)5-meaiiy k4 6113 4riazadrigyelief?-30ph nlf"deca-

2(7),3, l.ete consunption of the 15 chl oroal kene (22 h,
e reaction mxture was der

., th or
A/ PRI, S50 ey b e ol ARG RIS o T vidies
heated I8 750 WBthWaE |gdbtﬁstm foti 1sis OlVHiEthaMd warmet od T tniestth dhee

reaciop Bk ARSI, T SOERE o Be s e °“??§d
chloridd miae ddddde8@¢apordted, tad Buhlly alppﬁdlmatbmb of¢higrefarm yag a ded
and evgﬁérﬁtgg ?Héja é(jtr@s‘iidu(ﬁ,Qvaé Qi Gt At dicHitir6rbRaRIERY Q@ﬂﬁé}i td @

silica ggbaplqynr( Mq.Q)Ithed (O] OM,\}%O@@M %{cﬁg{%rgt?\gl %(t%yle tr%cﬂoyoaécfn? d,
produ&umrﬁe\épﬁétloﬂl 1), 7.31 (d, J =8.8 Hz, 21-1), 5.12

,_Eo the cplf)ro}_%e%esw?ssad(i %ﬂry l\?ll-'bczg ((3643 mgooi %&oa‘énglgae%in?mf? 0
hydrocBlotide ©248g, 025 n2hi)l) art. @hanob@.6(md.). THp reaptugemztqusrﬁtlrred

evenly%%\dx 52 ts%%pgedsﬁal%g%q@i Pugon c@h%‘e@’éonsumpﬂon of the

] nonane- 2, 4 di car boxy!l at Et O
chloroglkedeH2Dh: LG-446), tlr@e reaqlogg\m(‘m@ps @vap@r undeys @Itl@g?_‘]
while @ir@?‘v&m%ﬁn él' Wdiﬁaﬁ hWe&ﬁ&ﬁrDr!é@dde 3a§iul§§jl\)é0wh ate ( 60. 62

g in gegj 0 &V 00 m. )5°/and
d'Ch'OWHIe&a“% 5o wat)er e asegﬁﬁ%?Pafa R A A R
NaHSOREX), SvaBsaadase@Xplahd bie (2X) dried (NagSjb@dllt@‘Bd rapplieg. to a‘h@ca

oelcolyi g GRS B7 BB e BT pr s 0 .
evapoBBioc B§ (BRhv/ei38ADEMIDY i de sol ution (24.0 g, 0.460
m'FPNMRB& %tzﬁf(s) ) MRS 2 6@45‘&& Q¥eiz, 29), M (d, Hl=Le Hz, 2H),

52 G s B30 e b 4 B RS LRGP 2100

Hz, 1M)E2.681®7 (i XHNI1.26-452 (ray2H)ot. am-edstamd:éﬂ) a stream of
ni_tro R whi |l e being warned in a 90 OC bath to yield a
S t he hydrochl oride salt 5 (2 230 cc). Ms (ES)
mSte2B4 . Diethyk3Hpxo-98zaljicyrio[BB dingrane- 4- dlcarboxylate
9- (4-chl orgghenyl sl fonyl ) - 3- oxo- 9- azabi cycl o 3. 3. 1] no

nane- 0 H
OEt HCI
o + 1.50 NH,CI o o
' H,0 o
0 H 2 0]
EtO 0 EtOH OEt

The diethylacetone-1,3-dicarboxylate (60.62 g, 300 mmol) was dissolved in ethanol
(100 mL) and water (50 mL}), and 50% aq glutaraldehyde (63.32 g, 315 mmol) was added all
at once with good stirring. The reaction mixture was placed in a 48-50 °C bath and stirred
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2,4-dicarboxylate OR CEt HCl i) NaCH, pH7.5 0 NS O;
91 GNH 00 ii) Ar50zCl, Cet O O Cet bCM pH7.5 C
wa bm7sbasory of ami ne hydrochl ori de from Met hodpdmius2006/032579
(using glutaral dehyde; -300 10 mml) was suspended in
di chl oronet hane (150 nL) and 4 Maq NaOH (120 nL). To
the well-stirred reaction m xture was added

while aéﬁo(s |)a8 raﬁ‘npngﬂﬁj %?o\"lhé ?(ﬂé(tlon ?%@5 ' dj&o(r%%olléo AL w%ﬂa@) v5as added

Or one mn. After
over 20srhinr Aﬁwgnang RN in the 50 °f batmh%&faﬁf'ﬂg 6\%“3'2 @ad REe4M NaOH

predonfﬂéqtl ét?‘@_@ r@@ N@fﬂ@gfacw RixAeess & pomtadtuatier 2 dream

SacL] on M xtur e
of mtrogqr] wmlp,l?@mgwameq:l&a 99 E%a W'aﬁg@tﬁi%fw i%ﬂ%ﬂ@{%’é %rgjﬁ]s%lé
(~230 dcf.3v8 (BS)nﬂ,@QBtlB (wwf') is added dropwise and stirred
f ]
L?g?*ﬁé § Eé%&ﬁ%%%n%eou aseg\%/gésjg é”é’gﬂ?g? ]eIijﬁgﬁe
2,4-d|oavuon<alateed once with dichlor omat hane. The comnbi ned

organi ¢ phases were washed with 5% NaHS@4 (three

ti nes) ogpatier, bringynsul then dried 2804)O and
evaporated to yield 12975 (94% yi el & \'/_(%rom

di eth Honedi car—nggl—a-t of theS di pst er

pr od a semi sol DdaP1%r 20 appl yi Rt f vacuum
(18 h, 0BO' C bath). ?ﬁe 458.0 (MrH)' ep 3:
Et hyl

9- (4- chl or ophenyl sul f onyl ) - 3- oxo- 9- azabi cycl ¥[ 3. 3. 1] no
n‘f\%‘?%ry g? gﬁwp\%WJi@ErﬁorQétfro%eth(?dVi Nashy giubrdidehfddN~S60

ket o
mmol)gvas 3esPSBAqeHR ichigrREelieag QI5\9é‘g) PP&J 45 ?ﬂeﬁ?ﬁaﬁ@ er‘ét()Jr?r{")%
well-stifed réachon ARl Wk AdeiH4{RBrobemenest@osy| pintoride. (73 eg, 346.5

mmol)m@&tgérg%e% ﬁgvr\%_gavc’er%b'n(lﬂ eRﬂér Qtlf\ %%QTICEOP@F harf Ritidndl 20

consunpti on ester. After
mL 4McRadi agd 1®mMERTatdeaNeEivl: meeqjao@qd NaFiSEin thEpagiinparixure pH

betwe&r?‘éﬁ ?%‘ésé yAf(e?Qt?mﬁgY&'Fé#bef‘D\ NWIJth_}ﬁ-b{hglbﬂ&uéﬂﬂhé {13tohe 120

Ion mXxture

oGS au0B e PR SR e B F h%@agt@nmwr%asaqzﬁ*'f@? f3RrER
using %Néﬁ@@} ITPRalqueds Phasel Wbsasgﬁﬁat@d laad bxiratted onesweitti on
was t xtracted wt

dlchlowﬂlaﬁ% Efb%m"ﬂwdé’ﬁj‘&ﬁ PEAPRAS %W%e“%g \J&R% Wt ﬁ‘ﬁ%?%
times)Na#EBrife2 ) theatided, (NesSpandeavdperhied tcdylelédZQ Négzl%lﬁ'dand
overaﬁﬁ?rﬁ ﬁ @P/Iea%{e{oﬁ?dlé/érlgd glat%;gfﬁhegel(cﬁ S 3kt Sr'ogl)ct Qé a Eé}ﬁscﬂﬂ%ﬂéﬁt
applying full vacuum (18 h, 50 °C bath). MS (ES} m% 458.0 (‘\/I+H%

Step 3: Ethyl 9-(4-chlorophenylsulfonyl)- -3-o0x0-9-azabicyclo[3.3.1]nonane-2-

carboxylate
OFEt
OEt
0 0 2M NaOH 0 N, 0
N\ /7 0 =0
o $=0 EtOH
O Okt __100°C
Cl
Ci

The ketodiester (14.0 g, 30.58 mmol) was dissolved in warm ethanol (20 mL) and 2.0
M aq NaOH (38.3 mL, 76.5 mmol). The reaction mixture was stirred in a 100 °C bath for 2 h,
where LC-MS showed consumption of the diester. After cooling to RT, concentrated aq
NaHSO, was added cautiously (CO. evolution) with stirring until the reaction mixture was
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5 (MtH) . Step 4:
12- (4- Chl oro- benzenesul fonyl)-4,5,12-triaza-tricyclo[6
WO 200200306] - 2(6),3- dien-3-ol CEt 0 0 xs H2ZNNPCr/bhLobs/6B2579
0 ~~N,SS?70 HOAc NS O HdO C To a suspension of the
ket oester (39 ng, 0.10 mmol) and gl acial acetic acid
(1 m) 10 in a vial was added the hydrazi ne hydrate
acidifieti@ @t 12) ati dtifre@ @0 dddiidnar 30ngin i@ &0 ¥G bdth.wilke waptisednixtargd
t he reaction m x i to
was g gy Ra o Bnd By Shi HeZmE e b Prite SR
washed %/8h BBINaHOCs (8., Watwebrir@a@'!qn';gﬁﬂ ariegt (VR QN deyaprspiae B
i Byi AivhicA9RBLIRE 6h fiidNg. WS (BS) ni/n386.00
vield 9%@%3%%)@ ORGSO S il B
(M+H)di chl or onet hane/ i sopropanol (4:1) and water. The
O81gaB F2-AbE rodbshzaReutidnyl)-4.5,12 8riavat tecyclalBe3a0 R eI,
. 1% aq NaHC®3 (2X), and brine (2X), dried (Na2SO»4), and
dien-3R}aporated to yield the product as a tan solid. M
(ES) W_354.0 (MtH)'. Simlarly the follow ng conpound

was pr red follow ng the procedure jabove: 12-(4-C
hl or ¢ Resu xs HaNNH, HN N, O

| f onyyF- Divretdrd - 4, 5-t2=tTiaza-tri cyet o] py3.E®2, 6]
20 2(6), -d3-ol' %EO% S) me 36810 L Was

prepared fo i ng ihe procedure above Ex§

2-[12- (4- ChI®¢0- benzenesul fonyl)-4,5,12-triagddricyclo
[6.3.1.02. 6] ggdeca- 2(6), 3- dien-5-yl]-ethanog 25
Prepared as described in Exanple 5 usj ng, .
hy ol r sNSPEnSioN Gy @@%ré}%ng_o(. ) mmol) and glacial acetic acid (1 mL)

ina vinP%a@%ﬁ%betﬁé/ hw%ﬁ:c&n&ld\}%@cogmmdr\mmygmﬂ sttien @he giaaamgp%m
o[ 3. 3. 1] nonan- 3-on i C S, Rr i be
and theieasamBRBrs s SYTeRiGeT e faptegts TS C(egfp%ﬁ SR P
consudiptior By Retoeteb B18(4sh, LIC-WSS, the teaction Mixtulenyasreyapoyatodundgr
] =86 J Rj = oo
srearieifgin Shin i VR 0 S5ify T ol RebE e
with dithlemn)ethase/is@piopanal (41)mng weter. '[hq_grg% Qhaf’ew _swgsr(ep’wn -
water2t°B aliRian5o M oBd @D cd: BR), GRY birtd (2X), BRsD (NG, S2),3nd0 (M
gh),g ﬁ%xt ur 6) 2.d§o (dd, J= 17 . 101 WO
evapo@ed ooEshhe PFG@W*@S?J?&&&%‘M Y@Egbm%rﬁ%ﬁ@f(w}'?' 56 (dd, J
= Shfiladly th@ f8llotiihg cbmipouritiedasrprepaledd@liofuihg the prog¢atiuge #oye:]
H, mnor), 2.04 1.87 (m 4H mxture), 1.75-1.36 (m
8H, mxture); M5 (ES) me 382.0 (MrH)'. Exanple 58 5
12- ( 4- @-(4-Chloro-benzenesulfonyl)-5-methyl-4,5, 2-triaza-tricyclo[6.3.1.0“°]~
hlod Q- RGIEP 0GRy WhBrRphred €aehiap GhedpracdiR
S bR g o i
above

Example 57
2-[12-(4-ChIoro-benzenesulfonyl)-4,5,12-triaza-tricyc|o[6.3.1.0z'e]dodeca-Z(G),3-
dien-5-yi]-ethanol '

Prepared as described in Example 5 using hydroxyethylhydrazine and 9-(4-
chIorophenylsulfonyl)—Z-(hydroxymethylene)—Q-azabicyclo[3.3.1]nonan-3-one which  was
prepared as described in Example 34.

'H NMR (CDCls) 8 7.62 (d, J = 8.6 Hz, 2H, minor), 7.58 (d, J = 8.6 Hz, 2H,
major), 7.28 (d, J = 8.6 Hz, 2H, major), 7.24 (d, J = 8.6 Hz, 2H, minor), 5.23 (br s, 1H,
major), 5.18 (br s, 1H, minor), 4.46 (t, J = 5.8 Hz, 1H, major), 444 (t,J =58 Hz, 1H,
minor) 4.10 (m, 2H, minor) 3.92-3.70 (m, 6H, mixture) 2.80 (dd, J = 17.2, 8.0 Hz, 1H,
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Prepared as described in Exanple 5 using
9- (4-chl or ophenyl sul fonyl ) - 2-
wa odomsyrret hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3PENES2006/032579
whi ch was prepared as described in Exanple 34. 10
1H NMR (CDC13) 5 7.60 (d, J = 8.7 Hz 2H), 7.27 (d, J
= 8.7 Hz, 2H), 7.23 is, , 5.26 (s, 1 H, 4.44 (m

i), gée (gci(JddW 2 8 %IG %r) %’EK }=tro s 4 |{1ﬂor Jz G-

mr((ﬁs)ermn@esr T6-1 BBk, 8H rﬂwst ) QiS5ES) mre 3650 +H>

16- (4- Chl or o- benzenesul f onyl ) - 4 8,9, 16-tetraaza- 15

tetracycl o[ 10, 3, 1, 0210, 05' 9] - hexadeca-2(10), 3,5, 7-tetr
ared as described in Exanple 5 using

914-fa-CHilb L PR esuFoh ¥l P B 1R -t BaZaktyicy ddo{@.3ett (ijidededa-Z(6),3-

di azabi cycl o[ 3. 3. 1] nonan- 3- one whi ch was prepared as
e jescribed in Exanple 34 and 3-ani nopyrazole. 'H NMR
(EPEh8) Bs8.dederipsd In HExargpl@g 5( cising £-@- cglopqg)herlqurﬂfonyl) -2-

(hydro%ylrﬁe't ﬁ(grg) % 6\2 @cy@loﬁza gn&%nzfane %hrgp V\(a@ prﬁﬁ)arelcﬁ)aﬁ dfé%rébed in

Examfélﬁf‘MH) 3. 29 (dd J =19.9, 7 7 Hz 1 H, 2.90 (d, J
= 19. 9'thZMR%CIbQJIB)6276@(dl,J988YMz 2¥) 7.20 (43 {817 Hz22H), 7.23 (s,

%ﬂfﬁ&& Y 4 b @204 278 e, MEAET SHE, 3587 (D171 1z

16—!)( 2.081(861(0; Btk 8N S (Mofly); MSAERPIRA38 S (BH) 16- t et r aa

z Lagyclo- 25 [10,3,1 ,02, 16,

052 deca-2(10), 3,5, 7- tetraene M5 (ES) mle 403.0

( Mi-HY. 16sdcGhlerechenzenpsylionylh8 9 6dstiaasie 5 usi ng

?Reﬁr‘lcy"rm 96,8 rbleﬂ)dﬁ g]'-Heﬁ@t!léda)Z(‘?(}) 3,5,7-tetraene Prepared as described in

xynet hyl ene 3.3.1 _

%(/ &r epar'%‘%f] Z?e@cﬁ% gr[anyﬁsulf@ﬁ%%ﬁ@r%g%ﬁylene)—g

3a&m5’icy@e[5-3m}nohm B—yonamhioda washprépareq @D@sggrbeg ig Examplg 341and

Hg?mrr?gg,%?czil —87 ZSSHZ 2H) 719(dt J— 30

6. 47
4. 66- 4. rssMBrrpD@a»H;szs (gﬂrrmos% 4= 1293 'esz 1H> 776*&1 Ti0 Hz.
3&53)47 (9, (dJJ = 8]€9H§ arg, 6.2t d, J2= 5@ Hzs 1HB )26 (B, 281, 1.6B0(nf, MH),
b i obs, B2l U POl T 50 R B3 1901 2 B0 AT £
azay, 139 (m, 1H), 1.43 (m, 1H). MS (ES) m/e 389.0 (M+H)".
tetrac o[ 10, 3, 1, 0216, 05. 9] - hexadeca-2(10), 3,5, 7-tetr

a O'Es) W 405.0 (M#H)+. 102 WD 2007/ 022n02

PCT/ Uszﬁ}mahlgmsmgnqutbnpﬂ)-é nagthyl-4,8,9,16-tetraaza-tetracyclo-
iro{é‘r b W@erasa&emo; It D Nieepae Re; MEEES) e £03% MB-H)EL r aa

t'étracyc o sufaayl}-2-
[ Fyemsred o%rod%%"f@ﬁd HBx Fa@ERles (5 oysing 5 9-44-chlprPRRgH¥IsulioRY
(hydr&@ﬁbeth\ﬁénéb@az@bkw?: 1]noRaepanedvhich was prepbed @on described in

usi 4- chl or ophenyl sul fonyl )-2 5
Exan%ﬁ%p@gﬁm ?ﬁ/?g'l‘fna)y(% %Icz}labl cycl of 3. 3. é&nonan
V\,hl ch WadMR ERCIDP &3 edth.iHd(dL d = EXadpIHE: %‘ZD 3n1(9 (dt, J =
33 AP @Y1HZELS (br s, 1H), 4.66-4.58 (m, 1H), 3.21 (dd, J = 19.6,
7.7 Hz, 1H), 2.84 (d, J = 19.6 Hz, 1H), 2.50 (s, 3H), 2.20-1.90 (m, 2H), 1.80-1.70 (m,

2H)

Example 61
16-(4-Chloro-benzenesulfonyl)-7-hydroxy-4,8,9,16-tetraaza-

tetracyclo[10,3,1,0'°,0°°]-hexadeca-2(10),3,5,7-tetraene; MS (ES) m/e 405.0
(M+H)".
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1H-NMR (CDCI3) 6 8.38 (s, 1 H), 8.28 (s, 1 H), 8.00
(m 2H), 7.63 (m 2H), 7.47 (dd(app. t), J = 7.7 Hz,
webkogonsel (m | H, 7.21 (d, J = 8.8 hz, 2H),r&Er/88006032579
1 H, 4.68 (m 1 H), 3.30 (dd, J = 20.0, 8.0 Hz, 1
H, 2.92 (d, J =20.0 Hz, 1 H, 2.15 (m 1 H, 2.01
10(m 1H), 1.79 (m 2H), 1.65 (m 1H), 1.46 (m1 H).

%g 52063
za-t efl 21 ogo- DEDZRNESHhON % drichy RS 8 bastraBedtctBich bl a2

[153,3 oi‘“m DexBle0a-2018k 38 datragneg MSIES) merish O4MAE)" Ms

(ES) F? r@§5asodéMrBBd in Fé"xsm%eg @%gdg%f-bhl@eﬂnenwsulfonyl) -2-
% usi ng 9- hl oro | sul fo

(hydrowﬁygw@m,)rﬁ;@qgwcmgs g]rgg%pg %| ch gasl]pnf.%ﬁ a?rq as gescnbed in
Exampl@!fmcelhd\@@eﬁmﬁcﬁ @-@ﬁér@/ﬁ)yfa&oldescrl bed in Exanple 34 and

.7 ORI L fy o AR LR B 40 1
((ﬂé(am),,mmm( 2H),7.31 (8, 8HWZ,2128)J = 887 39, 5.384m 16008

7 d , Ha
1@’ 1'1'?)"65 ‘t 65 —(Ji@o %'d)Hz 3H)°>f292((9 | = QOGH%%@ ?Fni’s gnH) ), 2.01
-~ A7 8H), mwzer)ZH @@Mmew)(MG( 1 47 (m 1H) Exanpl e

?T')%ﬂmz nesyl f on ) t
ri aza- Br(fll% Az efzalgg'ly&%dglze 2,5%&)63%@51 a tet?‘ac%gbz
([EGB, 1007, 0t SjehcRadedal?10),37% efrdraetie; 445 RS3 6V4 ‘&%0 {MirH)
Eﬁ‘r%BBJeS Qs USHBFinda | SOPELRYIP NENYsiy droa@ichropRehyisulidhyl)-2-

(hydrowmeimméﬂwmm@m YognapiyNeoW iRk (435 | RIARATeY a%\zdgs‘fr&’% n

Exam;ﬁé 34 Fndld- F@ﬁgl}-ﬁeﬁg@rmlech was prepared as descri bed
e Zi";PNMRégogé 'YEDé 999373@77&2}H?O7 &t 0 453 %, (725'? 7.8-
—788 ?m $H4)37 B8 (d, 2H) 8.6 Biz3aHY, 6.97 Is, 2 H). EngHg, 1H), 467 (m, 1H), 3. 36

t
TR fEsgd b Al o fogyi o n 20

V 176’2(mtz1H)|m7(n2.1m.-1. 90 (m 2H), 1.73-1.38 (m 30
4gg(am, J =6.9 Hz, 6H). Exanple 65

| 12 (4-chl -b | f
i AIRCIESLIER S EE ISR
tricyclifs. QQ‘t}tZQd?débhl)b 2(6), 3F?I|aimNERZKES$md£4§i6r0 ed)yin Exanple 5
u er u
B SRes AoPehi IR RE s B ednddie P@'hgdfaz'"zgz%?é“
chlorcxp[\&y&ulit}nyb-ﬂe(hydBOXametthﬂ@W W@@W%@[@éé BETHZ-OPR WRIED Wa
prepa gg %Xﬂl:hg% MO 2007/ 022n02 PCT/ US20H06/ 1132579
7$04d

H NMI%{(CDQ} 5287133 éq_,)zH) 73045180, 775 K, %ER( 6 @6
=87 2.3z, o 432314(t 35 2(8T]-lzl1H')|)4 45(t,609= §.ddHz, 114)_2 9 (skpt, 7= 5%2
1H), 2166%d,1J 367? ra(gg 1H), 1214306(% J"Zﬂgg)'ﬂ?z 1@)(952 fgc?@%é@ 1740 38 (m,

4H), 1284{d, 4= mllﬂzraﬂ)benzenesul fonyl) 5-cycl ohexyl 4,5,12-tria
zq:-xah‘rggé:ggzl o[ 6. 3. 1. 02' 6] dodeca- 2(6), 3-di éne; M5 (ES)

5-tert %utyl 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*|dodeca-2(6),3-diene; MS (ES) m/e 394.0 (M+H)".
Prepared as described in Example 5 using tert-butyl hydrazine and 9-(4-

chlorophenylsulfonyl)-2-(hydroxymethylene)-9-azabicyclo[3.3.1Jnonan-3-one which  was
prepared as described in Example 34.
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Prepared as described in Exanple 5 using
cycl ohexyl hydrazi ne and 9- (4-

wae hoonopbenyl sul fonyl ) - 2- (hydr oxynet hyl ene) - 9- pgRUS YE32579

o[ 3. 3. 1] nonan- 3- one whi ch was prepared as descri bed
in Exanple 34. 10 Exanple 67 5-Benzyl-12-(4-ch
| oro- benzenesul fonyl )-4,5,12-tri aza-

42, 511 Wy oI PRt Sk 9 et PR R ) B0 I8 e

banmnlsr(ydn-az5 p@ (taisd119), ¢.42-4.35 (m, 1H), 2.69 (ad, J = 7 £ 75 M3
gPtg‘i Eh‘?fWI-IE Oi‘dé mﬁ%gﬁwfwm@wl@neﬁ 30D cycl

] nénan- 3-one was 15 prepared as
in Exanmple 34. "H NMR (CDCI 3) (m xture of

regi OHQ—Qﬂ@F\ﬁ)}o @eﬂze&gsﬂfoﬁitl)-Gmycﬂal‘iexyh4;ﬁ;)12)-trlaia -59- 7.50

ieysiafs 1 0 flodsgn 2 Bugone VMEAER b fgbfeps (T 7

Préfaréd Hs, dé@cr#bedlmZ EkampleHs  n$in@rgyclobexgthyd rAB“ﬁ anﬂ 9- (4-
chlorogjjben)ﬁ?lfl_léyl) %@y&r&&ﬁn&%e)—%—'é‘zaﬂ@b@@?;1]ﬂon‘éﬂ‘34on36 (Mch1l was

H° 20 m nor), 2.47
preparédials delcribetifn Exanpi@34z, 1H, mejor), 2.17 (d, J = 17.1
He, efBjOr), 2.06- 1.82 (m 2H), 1.72-1.42 (m 2H),
i Exa e _68
12- (4%?@@%%%&83‘1??‘?%?@@’"&? 11335 12_tri aza-
tficgoI6163L 60°8]dbdea- ﬂb)dbdeoa, M (&), 18 APEH BN (ES) me

b z | -
éreﬁﬁreﬁetagb lde?]crl'gecf) fPangth 8%5 geﬁﬁﬁd 6&hzIRydrEATEP| #ndd 9-(4

Fazine an
chloropﬂidn@lsuifmhﬂh%(lmdrCfan;ﬂWyle@)'@rﬁlal?@ﬂﬂﬁ%% P PRANES O ai"%’ihcyﬁvﬁs
prepar%[i%%ge P&ﬂﬂ@‘xgm&@%"m' ch was prepared as described

16- (- EHNURICBEhs GBYB T GaIsmarsyd § 8670 A minen 75
t @150 a6 Y2H)0F. 407 33 ImORY, hibjdds 7 IpHeiade 6H), Z (02@)913”\51'# i@@r
a 390 r_ »4P 196
e itetsp e A Gl s RO e, S9P6E 9
(hlszpuma(mthZkem)orDMQ-&b’iﬁdmcﬂﬁ 3.73 (ad, A5 1 g84i7e1H.
ed BExanphe, G4 naaju), 2.06-
S Mifeh, 291 (g1 gy Z%*éd%%*’m@é%%"s) 5555 (s 1ty
8148 (ns2H)1 Iy 2-17424m, 2d), 140 2@@ 7.30 35 (d, J
-E§a§||3268211) 5.3 (m | ,466(m 1 H, 3.39
I(—|)12 (‘é‘cﬂ?’i %ggze(nﬁ?ﬁ)lﬂgbyl) 55 m%y 35 ?g '_l|')lézq4' trlé%ﬂ?[%o.& pozhh?dodbca-
2(6),3Ldidde KIBYESH)e 41604MWE) 2007/ 022n02 PCT/ US20HO06/ 1132579
| e, 70 .
o 65‘% aes'ndesullb% le@rryleSusm% methyl h%drézme and9(4%% Al aaga-
chloropienydssyfonyb=2- (hydroxymethylene) -9- azablcyclo[3 1Jrionan-3-one

J0aickeRd e mpod fiexadeca- 2( 10) , 3, 5, 7- t et r aeneMs
prep% 3 m% 436. 0 (I\%?dl—b Prepared as described in

using 9-(4- chlorophenylsulfonyl) 25
( hw;kummtﬂeyukam)uﬁ@aﬁ)z@&&@y&mpt}iaaa 1] nonan- 3- one

tetragycé?iﬂ ?%R?? ﬂﬁ%{aﬁe@f‘%ﬁ@%g ¥ kl?(ﬁpae'ng MSﬁE@m/eeSQ'ﬁ)‘b @nehy’.
Prepared as descnbed in Example 5 usmg 9 (4 chlorophenylsulfonyl) -2~
(hydroxymethylene)-9-azabicyclo[3. 3.1]nonan-3-one which was prepared as described in
Example 34 and 3-amino-1,2,4-triazole
H NMR (CDCls) & 8.55 (s, 1H), 8.48 (s, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.30
(d, J = 8.8 Hz, 2H), 5.35 (m, 1H), 4.66 (m, 1H), 3.39 (dd, J = 20.0, 8.0 Hz, 1H), 2.98
(d, J = 20.0 Hz, 1H), 2.20-1.92 (m, 2H), 1.78 (m, 2H), 1.66 (m, 1H), 1.34 (m, 1H).
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'HNWVR (CDCI3) b 8.42 (s, 1H), 7.65 (d, J = 8.6 Hz,
2H), 7.31 (d, J = 8.6 Hz, 2H), 5.30 (s, 1 H, 4.62

wa@ mMo07a22%2 3.32 (dd, J = 20.0, 7.7 Hz, 1 H, 2p@Ru§mne/d32579
= 20.0 Hz, 1H), 2.72 (s, 3H), 2.17-1.91 (m 2H), 1.75

(m 2H), 1.62 (m 1H), 1.33 (m 1H). 10 Exanple 71
16- (4- Chl or o- benzenesul fonyl)-4,6,9, 16-tetraaza-

b | o[ 10, 3,1, 02, 10, 05' 0] hexadeca-2(10), 3,5, 7-tetr

ES) W 389.0 (M q
i ihioresoa SRS MBI BNET) i P IR raey b
[10,3 1(&%" QraEabENDL@0KI,5 94&:%&1;3«59{ 186338 PrinENR- 3- one

e BR G Sl & 0504 P RE Fopr i eRR 3 S ane
(hydro&nﬁhY(eseggﬁ‘ba,bchIﬂe zgldhongn-ﬁ one Which waa) p,)epar?d 63 (dgg;n %d in_
Examp?e %4 {rgj eét@ét g1 Ja-FriaSol® Hz, 2 7.23 J =

(dd, jH:NM%((gDC‘?) 57864?§(2 ‘hlﬁ) 7. g% dgg %06 Hé Bﬁ) Zzﬂ)éd‘_‘g %? Hz,

| "QH) @3@(% {m 486 m, 146532 (da J 2.0, 77 86, ‘I(H'hZQZ_(-dﬂ 200 Hz,

i n%ﬁﬂ S 20027 A ms Ak S 2L 82 I 15033 -

diaza-tricycl
ofxXa @ld?ﬂz 6] dodeca- 2(6),3-diene M5 (ES) nme 339.0

hyd@‘i(h' 9% %%lfgﬁsﬁfﬁbgen% tbfladgyanpl e 5 using

orl

tetra“‘“‘*"ﬂc‘f”élf’'435 ”ﬂsabp*ﬁﬂ???'?“ﬂ 2Ry &?Eﬁﬁﬂ‘?&.\f%&ﬁsé 45 3 MHDcy |
0[3:% é’\e&weé&éﬂbé’d.ﬁE&amblbgmsm@&(maorpplmmlselﬁbnaw

(hydropgyr@qtgyl%hg Iélga@%m f 1]nonan@(on%.pwh?cﬂv?asjp@e;fa?'ec%s described in
Examblggmglhdz -Bmmoliidarodculats, 9, 16- t(et r ag@za ‘tye: rgcycl 0- .
d,J
(ES) V&' ﬁégj(g()%zb@gpar e aﬂ_gdzascel bﬁ—‘fé E@%&gm 3(65
usi8gH 2t 78 (@;mﬁ%@l;}; 207, @;,*»y( 6 (bs

mﬁﬁéd% 5! &dmlﬁrseé 7912z ahi, <2)9(5|(@[J3= B elmama,recxa@nem 165

r2glared as described in Exanple 34 and
Si'anﬁmouﬁ Dol ecar boxami de hemisulfate salt. 1H NWVR

(%Q&nbtd_ﬂ,z CDCI3) S8.65 (s, 1 H, 834 (s, 1 H, 7.64
2 fpboro ée'ﬁ"‘?%‘m“ﬂos c%% %‘z'éfc,a:trﬁ!f)?loﬂd?%g dé)g’%cf-z
2(6)32d1eﬂeM$(BS)m/e3@99|)(M+B) 03 (d, J =20.1 H, 1 H, 216
Bishgsbo il egyomcprt, Bt o
chlorq@erq;dsu@nyaﬂo(hbcgwgwgymngb%We;m}ygl&% .rWnonan- -one which was
prepdré@&s”de@er&e@;rﬂé@ﬁﬁﬁmza tetracycl o-

;)3210 05' 6] hexadeca-2(10), 3,5, 7-tetraene N5
(

05.0 (MtH) Prepared as described in Exanple
5 1ss{t+Qhlidobénedriesniipiydrh acaiamidayhs,9, po-tptraaza- -tetracyclo-

[0, 3(1'“6é d’ro@aaé'i?atd%é 5018) 3, 97%@&&@1\% @s3 me Adzrm(fmms one
repared as describ In %%n?ﬁ and
3, F&re@ar@m@erﬂfsszﬂ%dm Exarapiop S fRHeTPRRS O MDYk 35y 3) S
(hydBxyiRetifyfene)lo-bhabiclelbi.3 Hnondn-3-ode Whidh waQ blepared 3@ deﬁsrlbad in
Example 34 and 3-amino-4-pyrazolecarboxamide hemisulfate salt.
"H NMR (300 MHz, CDCl5) 5 8.65 (s, 1H), 8.34 (s, 1H), 7.64 (d,J =8.7 Hz,

2H), 7.29 (d, J = 8.7 Hz, 2H), 5.62 (bs, 1H), 5.29 (bs, 1H), 4.64 (bs, 1H), 3.39 (dd, J

=20.1, 7.9 Hz, 1H), 3.03 (d, J = 20.1 Hz, 1H), 2.16 (m, 2H), 1.93 (m, 2H), 1.35 (m,

2H).
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= 8.7 Hz, 2H), 5.26 (bs, 1 H), 4.70 (bs, 2H), 4.60
(bs, | H), 3.19 (dd, J = 19.6, 8.0 Hz, 1 H), 2.81 (d,

w@200742572 Hz, 1 H), 2.10 (m 2H), 1.94 (m 2H)pctiuSioe/032579
(m 2H). 10 Exanmple 75 12-(4-C
hl or o- benzenesul fonyl )-4,5,12-triaza-tricycl o[ 6. 3. 1.02
'6]-2(6),3-dien-3-0l M (ES) role 354.0 ( MtH)
Prepared as described in Exanpl e using nethyl
rophenyl sul fonyl - 3-o0xo0-9-
al%a(blm&biﬂeﬁzéheﬂllm%malﬂmat@&Eyb‘@eataamiebhcm

[10,3, 1@5?@2?@@@%;5%?&S)Eé,?,ﬂe#rébn@i\ﬁ’é‘@s‘i mi2a05iPsing di net hyl

garégaremamespmtedw B Lyin®9-ireftareghenys ufonylr2-
(hydrog?l‘%‘ﬂﬁ/ib c§8§3 alq naﬁz@mn@muchvlm BRspaleti A8 HESIbANA;

0SC Joan. Heterocycles 1987,

Exampfee34gnd m&@smm 1.3 KiREvle 76
12- (4-'3hNwie ee00 mxzeoaw ) & arpl(, 14, rTEﬁﬂ(yIJJ:tJ,BH M2 2H),i730(dt J

DS S Sl e R4 Ea

n‘m)thhdeazllgﬂd—lzamH) 2eOHml, 219), | £4 (m, 2H), 1.32 (m, 2
cglgnggpgnylsulfonyl) 3- 0x0- 9-azabi cycl o[ 3. 3. 1] nonane-

Ek%rmuomlzsésgem\;ﬂlﬂg%éﬁ;ﬂ%’S\%‘&Hﬁ%ﬁg 3X P A dleR 20
MS (Eggg,}éﬁdﬁbl-(mmr ophenyl sul f onyl ) - 9--

3epeter fepated RRATGR b F fergB Sy ¢ oo o
azabidyeibBE0Nyhhes 2-L a8 dxyldd @8ich VEEGEepREd aﬂqewmeq ndoranple
using ﬁ%hy&gﬁboﬁi@%ﬁ& 14 ‘tl,hli)r é’:y"slél’for@ aszu%@lo 3B, 1 ﬂonana}-&'\e

See albd: BonjéchQJdeep; L1naH)s Ape; a(qu l\/hanel &qscg 4qgn 8§te%fydlezs 1%87

gy (Mesd), 1.69 (m 2H), 1.42 (m 2H). Exanple 77 30 1
26( )6 (4-C hl oro-benzenesul fonyl)-5-fl uoro-9, 16-di aza
t Exampledbo[ 10, 3, 1, 02, 11, 03

8h hmdmba:ﬁzbaéslﬂi(oayw-rﬁemm Beyiastiasiolfd4. 0%Ydodpca-
2 5- d'&{‘@%ﬁ@p@%ar e%sebs H)n | arly described in: Mewshaw,

ver Lisa S.; WNathew Rose I\Q%
Kdbreymred aGatebgribsh @rEXIaMple uRipg A aivtydraging At MRBK A

Chlor%hglﬁ?@u?forx%r&b QWzablc%ﬁf[@Q Iﬁ]noEaneW ¢drbaxpmatePahitiewas prepared
as degeripgd g\gixamgg 1@95%|d@eﬂyl carbona?e and\]Q-(%-c’hIoropgen)ASulfonyl) 9-
azabné;%t 43 GAbRInG-Hen Seeewsst Bonjpt!), Jdseh; Lidares, AazCuardiaMdnel; 6

6] d VB (ES) mie 338.0 (M
BOSC%HP?%l '%? O% @Sﬁegés(sgo?é% 562007/ 8222102 © (Ve
PCT/ usZewm(BBQm CPERPAT.88 (tad =d@8 &Xzi BT -PH (A THR B25

u hanyb s kddon¥I11:626.0 Hz, 1H), 2.68 (d, J = 14.8 Hz,
(?y'ﬂ ér’g 1%5 gg %leabl cycl o[ 3. 1]Znon)an 3-one,

V\h’ﬂ'BhZ @“ r?rl"‘ eﬁgéﬁl‘ ) 44<6mi $éd |n Exanpl e 34,
foé,{ mdrpy separation of the chiral isomers using

2,.36 (4-}:.héc7rogﬁnzgpesu nyl)’g_éll‘-l)ucé'ﬁgQ M i%o (d, ‘] |8_|)57 Hz,
tetraéyclo[10,8)1,0>%,02%hdxadeda-2{10),3(8)A66-tediaeng MS (BS) qg/e 4958 (MzH) 1
H)%r.?piré%?é annX edchibdd HZ Mewkhdl, RichafPE 1sifemidn, Lidkis,;
Mathew, Rose M.; Kalser Carl; Sherrill, Ronald G.; Cheng, Menyan; Tiffany, Carol W.;
Karbon, E. William; Bailey, Michael A; et al. J. Med. Chem. 1993, 36(10), 1488-95.

Example 78
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .0%%]dodeca-2(6),3-
diene MS (ES) m/e 338.0 (M+H) chiral single isomers
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Exanpl e 79

11- (4- Chl oro-benzenesul fonyl)-4,5,11-triaza-tricycl o[ 6
wo 200108R06] undeca- 2(6), 3- diene M5 (ES) nle 32dctHu§iwéd)s2s7o

10 Prepared as described in Exanple 5 using

8- (4-chl or ophenyl sul f onyl ) - 2-

(hydr oxymnet hyl ene) - 8- azabi cycl o[ 3. 2. 1] oct an- 3- one,

g'] p%pe%sdeeé E,Qaf,ﬁg( ﬁ’?"edﬁwg' d@cthiofophEiastibe)34 usi ng
(hydrowmithy\ﬁﬁ$)g1gzﬁa§90|(ﬁ§ gbg\og%w %g 3@&? vgaéc' o ?’eg)z(as]d]e?&'fbggms

Examplésd4nﬁ>ll§ﬂe'%i2@t§e§é{r§ildh[o3tr% chiral dﬁomfsasmgé-]PL@(Mﬁqung 80 15

A
) $Flngibals RN St 1t o s B0 GR L
-1H3(%26 @; thlehd4 VB 1(HES) 75/dd 352101 (M\ﬂﬁf 1M)e?p4a7r z
oL T SR ANTRLF RO TS, o
i’s’a@mﬂs@hyl i dene) 9- azabi cycl o[ 3. 3. 1] nonan- 3- one
@tcma% Fneesalomyd)-4J5s tridzadrityclo[E2dripilonderackf)iy

Qnitri ['ithiumdiisopropylam ne. See al so:
diene M@r(ﬁé}m/%%%c(ﬁgﬂéo Aiveira; Mrgaretha, Paul.

Ghemrealas Gexerive in Exiromis 5 260d 8-(4-8hlorogmnyiagieny)-Ex anpl e
(hydroisﬁn?tole&?P -azatbca/clog» 2.1 Oﬁt?n-S one WhICh wazrs] }?repgregrasfdlescorlag%\t )
Exampjé 34udindl - (ﬂﬁhlgrpghenylsulfonyl) -8 azablcyclo[3 Joctan-3-one, whic
prepaﬂé& 'a\Q Mééc%&i iR Egear%’le 63 dangsazaidyioB-atilenan-3Bn¢.ES) nle

Prepared as described in Exanple 5 using
ra2|ne and 9-(4 25

Cli-pr-OploasbrBchésutiphy-3-niethylyich; dyisearriavalerey-1 9= ddedsee-
yel of e whi ch was re ared as
2(6):3¢ es'l?r'ﬁ%i%ﬁ"%é@%n‘ﬁ?%“% using eth p p c;t ate
aRcepeiediasgascried @&ﬁﬁ@p‘ﬂ%ﬂnﬁ%@ﬁa rop %’H @é’}%
hydro Mdeﬂg)gt) P%aﬁ:’éc&%gﬁ W']rﬁﬂéﬁ-taf@ai wigg lwas Slwanedab described in
Examgj@@ﬁgx)smg aqet@gtnl(aémg%thmsrgc?ugoq_&pylafpﬂe S]ee g 9{0 LQ{EY%
Ollvel}gzI%/Igrg%%ﬂ%’ﬂ:’auﬁgﬁgng(c(blg%onﬂ[i\']rl)nlcai;%rﬁém(t; (653 :f 438?_, ||:|)IZ %Hé A
(éxag!ife"% 1 , 1. 9; én& H;
1 12((4-@!!11orﬁﬁpnz@aﬁfﬂwl)@znqtﬁyl(-&ttr@uoromethyl -4,5,12-triaz
tncyél%[%"u @ﬁ&%ﬁék[%si{b)fﬁa%hémg E8) hleupoonethyl - 4, 5, 12 tr| aza

o e t%@l@b 3| di eg%
m%em@@qwmﬁdlrs@aﬁw IS Rasng e fgAns&d P Exanpl e 5
chloré&bﬁ‘ﬂsﬁoﬁ W2 ALyt eREidae)- Q-tangﬂltjyelﬁﬁ(&ﬂnonan-&one which was

prepei] 45 POEI, xfﬁﬂgage% PR Gechiald BRNFRE, one

l'e 34 using
duso;ﬁ'bm)}dmmé |$éamsoaneererat-€lcarQilVBqu Maggareihd, f@br &ﬁwsmi ne.

Com %b%ﬂ\ﬁ? 329(;{ gsé 2485’C1_'/ t1S211116/ 1132579 ' H NMWR
¢ 88&26!—?%29%9’@,J88
Hz, 2|-|) H NVIR §300 st CDj_3|3)_§ 7.5 (djg T i, )5
2. 41, 646 st1FB 481 {0 Jls_l)ﬁ Hez 1H), 850 (szzl?m 2(66,(dd} J= 1@89 1. 6;%2
1.
( rﬁi_ll-)l)lej?vO 3 g % %@”‘1@? o7 (h: 39; 166 th (1), 258 em, 2+
1- Eﬂa?néléeﬁl or o- benzenesul fonyl )-4,5, 12-triaza-tricycl
of ‘? 2- & &h|gro-@énqggees%ﬂ’bgyl)@&triﬂuoromethyl-4,5,12-triaza-tricyc|o-
[6.3.1.0%°|dodeca-2(6),3-diene MS (ES) m/e 406.0 (M+H).

Prepared as described in Example 5 using 9-(4-chlorophenylsulfonyl)-2-(1-
hydroxyethylidene)—9-azabicyclo[3.3.1]nonan-3-one which was prepared as described in
Example 34 using ethy! trifluoroacetate and lithium diisopropylamine. .
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di en-4-yl]-ethanone M5 (ES) me 380.0 (MtH). Prepared
by acyl ati on of

wd 200042500 or o- benzenesul fonyl )-4,5,12-tri aza- PCT/US2006/032579

tricyclo[6.3.1.02, 6] dodeca-2(6), 3-di ene using acetyl

chloride. "H NWR (CDCI3) 6 7.89 (s, 1H), 7.65 (d, J =

8.8Hz 2H), 7.33 (d, J = 8.8 Hz, 10 2H), 5.23 (br s,
H)' %&éncﬁ &J(ﬂ J"ZEDSJHMH ?26% (Jd=%811I2‘2H|)85§)3(br

1% THR 43 1 857 12{54)2 01D YA 3Hy 248 ol 1 Tho

(1m), 2.8 .90 | es®4.4b (m 2B 1.40-€20 (m, 2H)
1qurzo benzé@‘nzggg] fonyl)(rgfI érglz triaza-tricyclo[6.3.1.02

-2,5- 15 dien-4-yl]-2-nmethyl-propan-1-one M5
(EB)Z (ma|o46&eﬁze(muﬁonym4eqm-mzwuqcyo[m 1 §f°ldgdeca-2,5-

dien- 4yﬁ,e(t€'ar|ol?lfzgﬁ§($ y| )-4,5,12-tri aza-

a 2(6), 3 di ene using
i Rrepared by/4cylgtionef @e(4- chlpro benzenesulfonyl)-4 5,12-triaza-

tricycl 4 @@ad%ﬁ&:% Helidhd usih EZL chiori8e.7 Hz, 2H), 7.28 (d,
dgﬁt 1 i %@éw 5§, 19, 585 [dy) =8 B o0 ol Fpdz
2041693 (b235ﬂ-l (451 &, J= 671, Hh), ZBBIde 1 =98.0( ™9 HziHyH), 2.60 (s,
ésrg)lé %5 g%J 021@ 1H}ft§|z1( (ﬁf%i 1]3821446(% 2&8 3, 4%E1)4(%d’n%wl .

8H)Acet i c aC| d

2Ex 16 4achl oro- benzgngsul fonyl)-4,5,12-tri aza-
%6 02'6

D wyrbeég%'&su i %azifgﬁzaiﬁcya?&%lgéﬂr‘%dg’sgecﬁp g

dien-4lyd}-2 frettyi-p rapalnenamwmsmm)owmpsa(ﬂm)z triaza-tricyclo[6
3'58%?@2\}]?%"833‘8? yi?# ‘:rﬁ‘ﬁ)é"r ?é %Q'%Sﬁﬁ‘k]%“fé@éf %6 7.92

tncyclc([SB1.’[}2f=]|)dod§qaﬂ6)(33|dlen]e usirg, igobuiyyl chipaide. 7. 29 (d, J = 8.7
;'Z 2Hy N@Rﬁbéoém 5 is@(;'ls 18y, 4%23@161 g, Jf")-|z 26926 Ay =B. 7z,
3Rl sgsm 1Hy 451 1H), §§76gept alf 3. 51L|z71)J ;Lsgidof,h— 155% 8.2 Hz,
1115)82(52 (d,3H) 17.8 HAOH) 306l (R 4H§, 714 .84) (m, BXa EBEmB 6H), 1.24

Cfvj %bdé'ﬂ‘%éaﬁé' Lﬁzf(gn‘{/]'fmzﬁ%?’l—l')f 1?| Za trl cyclo[6.3.1.02
gkalnple88- 2, 5- di ene- 4-carboxylic acid ally) ester M
‘5%%"3%? Iy 0 Qdldnen P RO Gy s P on of
tricycaf§.3:} & dﬁ@de@ail,%@eej‘fcbdld‘ewm‘ttb!}' 230%9-4hy %?é‘frr‘f’depared by

acylat%ln |0VJ1;_QPIJ Higpb- Qéﬁﬁéh@sulfé'hﬁlbm gﬁgg}_a?tgcﬁ\llo?f; 3.9.0t %dodécd-&(&& 3-
d'e"eas'ogsz ﬁ?"o{ﬁé’ﬁf’b”t&ry'?%‘%('ﬂﬁr J=17.2, 1.5 Hz 1H), 5.36
(dd, J'HMORACDETLLS FB2 (< Hi), 7.5808, JACB 2007222 AA (d, J = 8.7

PO 4520500 Mk32000(m 51736y I o e ) s (0 = 160

HAH), 2496, (s, 8HB.91 -97(m, zHa; 195.(3, 3, 1.7 51@5;’@)(1(@8 @@H) 1.40-
11%2(.% 5. (m 3H), 1.36 (m | H. Exanple 87 |

Chl 2r 0- benzenesu
6 13-triaza-tricyclo[7.3.1.027]trideca-2(7),
3 124~ Chloro benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*°]dodeca-2,5- diene-

4-carboxylic acid allyl ester MS (ES) m/e 422.0 (M+H).
Prepared by acylation of 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-

tricyclo[6.3.1.02,6]dodeca-2(6),3-diene using allylchloroformate
"H NMR (CDCl) 5 7.79 (s, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.32(d, J= 8.8 Hz,
2H), 6.03 (m, 1H), 4.79 (dd, J = 17.2, 1.5 Hz, 1H), 5.36 (dd, J = 10.4, 1.1 Hz, 1H),
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5 trien-5-ylamne M5 (ES) me 365.0 (MtH). Prepared as
descri bed in Exanple 5 using

w@20dnesbor ophenyl sul | onyl ) - 2-
(hydr oxymet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one
whi ch was prepared as described in Exanple 34 and
guani di ne hydr ochl or| de. See al so: Hasan, Mashooda;

Gl SE0oLk o b 2Py PAGERS 1 92 P e e

Li ebi'gs
hm)mwldem-mwz {15) 1.9889, TH, 16%@1/@(%0(:1 @ (713 (s,
Hodsp4 (d, J = 8.8 Hz, 2H), 7.34 (d, J = 8.8 H,

b
143 (4-Chige- t((eaéenseguéo% 46, ?{;tr%gpéﬁc@%[ 2ag ﬁjg.{e&a 247).3.5-
trien- 51ﬁaerE|NS ¢ S'Y')n/e 255183 0M+H 7 ( m 2H), 1.76-1.52 (m 2H),

1.38-1.18

1yeparetet féﬁ%f“{?@ﬁ%@%?é@%? ggﬁ'w ?% ]‘ngori%henylsg?gyl ricycl o[ 7
(hydroxyfethylbde¥9-brabitgcle[d 3( finqran-3-one wihighavaN/BrepaERy eﬁic@sgé@d U)
Examp&e’#fgn&ﬁugﬁ '%% ﬁgdr?&wunﬁ@éc EF%@% i B #ERhSodR; RSSHRE Naghmana;
Khan, ((hgldrl\@t@meﬁyﬂ;@h@)a @uqﬁ%, Rusldecss Helmup Veglipinelfgang Liebigs
Anna%’,\ﬂgrg}g ggtg?lgggigg{ Z;}Ieas descri bedl_||an Exanpl e 34 and

Guent NEtNTRAGhGS) 79 Gritl et el B £/ dag ¢ 05 884

33HY; 50&7@@“@) 897 (br s, 2H), 444 (br s, 1H), 2.81 (dd, J = 19.0, 82Hz 1H),

L 2
¢ sdz?ﬂ?f RS 2o gL o L2 IR YA . 2t
(M406 O (I\/H-H) singl e separate enantioners

Pq£0a RicpcloFiz1g0> trideca-2(7),3,5-
" ﬁt_a%ﬁllggdrage deﬁ I)Jﬁyrﬁ&ﬂﬂ(ﬂ lcgc [7i3700% [trideca-2(7),

- enyl sul
triener\jl (G5 e ASH-0 Bé \Xf@) 9- azabi cycl o[ 3. 3. 1] nonan- 3- one,
V\/@ké{aareu@s dBscRiped iadExas paasingioed-chioropEsraimlienyB2- usi ng

(hydrq>%m¥tb¥{tgrgel){g-lyau gtréloa g‘;{ g gﬁo%dis bid \E‘BW%E& &%d)é’é’ Jjémllfé% in

ave
Example 3dnad fbrrsamlglne aeglalet iSeegalse:. H@@aﬁ}pq)rgy @a@@e e@ther Liebigs

l)-5-nmet hoxy-4,6,13-triaza- 30

Annal?ﬁﬁér‘br\@%@g@i% n?/trl deca-2(7),3,5-triene M5 (ES)

nﬁé_ma&ﬁﬂ (MrH) Prepared as described in Exanple 5
ugh Q-Cﬂroﬁ'&b@ﬁﬂe‘hé@tﬂftﬁﬂulﬁﬁﬂﬁmme)&hyIA 5,12-triaza-tricyclo-

o AU P T S
-Peiarad dsstescribad ncEriasplef Busing Edanniprephgnylgdfonyl)-2-(1-
hydrogqffe(t\f;1 Ilé)erngééé %bA}cHgIBE @g&%ﬂ ZS%%WIIN&P\W%@ [)reﬂaréd 3 addclissgian t

A¢
AL A I R R I

usmglﬂﬁl@%@cﬁioob:}’ 98I 20depBirditd $Myldénantiomers.
(4-chl oro-benzenesul fonyl )-4,5, 12-tri aza

trﬁmh’e?-% 3.1.02, 6] dodeca- 2(6), 3-di ene using
Nmhmumhmndsdmnyl)semnmoay-g&mzbriezarC

t"cy‘p?@ §>eg g&gﬁ{ﬁ) 35-Hieps MS (E9) V8 3008 "6 3. 1. 07. 6] dod
ed%repared as described in Example 5 using 9-(4- chlorophenylsulfonyl) -2-
(hydroxymethylene)-9-azabicyclo[3.3.1]nonan-3-one which was prepared as described in
Example 34 and O-methylisourea hemisulfate.
Example 91
3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .0>*]dodeca-
2(6),3-diene MS (ES) m/e 372. (M+H)
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5 2(6),3-diene M5 (ES) me 352. (M+tH) single separate

enantioners Prepared as described in Exanple 5 using
w®2qo4rzabor ophenyl sul fonyl ) - 2- (1- PCT/US2006/032579

hydr oxyet hyl i dene) - 9- azabi cycl o[ 3. 3. | ] nonan- 3- one,

whi ch was prepared as described in Exanple 34 using

acetonitrile and lithiumdiisopropylamne, followed by

R o e L M e
tricyclo[@ B)1,02 /6@ Aetai2(6)3-dieBe Bsingti;chigrgsucobimige(br s, | H), 4.45

Lamdted 5.42 H?a 1JH)_, 1;. ZSl_édd,l J :Zlgbl, 7.5

2.0 Chlompbenrengsiony) Savaihuich § H-iseg-ticyolyl3- Tk gdgea-
2(6),3_%-,99 %ﬂ@gﬁfnﬁggbggﬂﬁ-g%indlé‘?ﬂﬁ&éQ%ti@w)neré?. 58 (d, g = 8.?

, , . -d, = . = r s,

Fepaipdsp depcibgd b aappia g - SRyphdlpurnd 20, S 2
hydroxygmygdei\b%%azabﬂeaclé[d,&1]nbnan-zmne, whiGh iag) premr%aq@zgmzﬁ,m
examp g s B g 2 o sl tbwed by epleatih Lo
HPLC Méthearb? gamet2eriantipn®re:2-t ri aza- 20

EQQC%@“%“NE@ A:F:@ﬂ(u\ﬁﬂa dodecys 266)d, 3=disns 2NE 7(:.m$91, 1% 8.8

. 0. . Prepare e [ | [

dizg 2% B SHEmY f Ba 1T Omg) 5 ih 278 (ad, D PRS2 1H5 208

hy dr-oxx e HaylH) depe)s; SH)az.abil @pdino)., 88011 Hotan2id). dAe-1.20

Q»hi IQ V}@s prepared as described in Exanple 34 using

P’h§|)? i fI uor oacetat e and |1 thium diisoprgpyl am ne.

H NVR Enemionsy B5'HNBR (CBCL5758d4) 8.8 Hrpfl), ?%é (s 84 Hz,
) {g@@r , a,34.zf:z 8.4 58 Hz, B9, 21 (ddby 417.057.5 Hy, tH)51.42 (d,

TH) 2. 74(dd, J=17. 4, 7. 7Hz, 1H),, 2. =17 , ,

b 082 8 Haot P()g%ﬂézﬁ) 300 291 g, oy, Tobylien ety 187 28t
I3f0-1.25 (m 1H). Exanple 94

1%- 54 CB! or o- benzenesul fonyl )-4,5,12-triaza-tricycl o[ 6

- ] dodeca-2(6),3- dien-3-ylamne M5 (ES) nme
3BBAChi¢Ndkénzer3Bulferplad-diluaronrtBrdHE4triagaExanpl e 5

. ' - 9O-

trieyoB 500 e 58] SRRARMS L) 3’?%??%"?3??‘?] i G0 es
pPreparea@s descrieasdh Fiaple A Upiag fifeniegoplgrigulionyi-a-t-

hydroﬁﬁﬁ&b&ﬁé{)@éﬂaﬁi@ﬂﬂéd[(%&d]{\bd@-&?ﬁé:, @hithofas mseiplar%mgeld a;@iggcm(ezd |nJ

Bl et e B o R X
1., .’ ’. .-=,r', . | ,‘2—. |
T2y B 3 <5ty 4 203y ’%’?}‘}*ﬁg“i’zg?é}j 56
ELEhBI0s-198 (122104 1 ER11idd Mo dik dRE 4w Honl § 247t ™ uor om

ekyhprdoa, 12-tri aza- _
e o b e B BB
dien-B§laph@ecms Es) m/m 3EXanphe).5 usi ng
g_PgeAf)%\Fetgil a%rdggcm%&y {nsé%aﬁng@él L)sin%'g((;!t-'chlorophenylsuIfonyl)-3-oxo-9-
azabicyclo[3.3.1]nonane-2-carbonitrile, which was prepared as described in Example 9 using
p-toluenesulfonylcyanide instead of methyl iodide.
"H-NMR (CDCl;) 5 7.61 (d, J = 8.7 Hz, 2H), 7.30 (d, J =8.7 Hz, 2H), 5.10 (m,
1H), 4.36 (m, 1H), 3.59 (bs, 2H), 2.59 (dd, J = 17.1, 7.3 Hz, 1H), 2.30 (d, J = 17.1 Hz,
1H), 1.96-1.83 (m, 2H), 1.59 (m, 2H), 1.47 (m, 2H).
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hydr oxyet hyl i dene) - 9- azabi cycl o[ 3. 3. 1 ] nonan- 3- one,
whi ch was prepared as described in Exanple 34 using

wetdwyh230f | uor oacetate and |ithium diisopropyl eai/ns2006/032579

foll owed by separation using HPLC Met hod 2 gave 2

separate single enantioners. Enantiomer A 'H NWMR

(CDhClI3) 5 7.75 (d, J =8.6 Hz, 2H), 7.45 (d, J = 8.6

10 Hz, 2H), 6.06 (t, J =53.5 Hz, 1 H), 5.22 (br s, 1

E;samnls@438(m 1 H, 2.58 (dd, J = 19.9, 8.0 Hz, 1
. (4-2hifobhdnzehesulfohy)-3HtfludroidpthyR4 S024rid@-(m 2H) ,

trlcyclcgﬁG éq (% d]%iggéca ?éé)? %R@@ﬁ?ﬁ§%§%ﬁ? 3 &/HH_) ZﬂeEWe(s@BQ 3) 5

enantiofe6 (t. J = 54.6 Hz, | H), 540(brs 1H, 450(t
‘brepagea‘lazs"!iegcﬂbehhn E)%mgv?e g &’ﬁwg 91(4 &ﬁ'ﬁ)rephbﬁyléhlfoﬂyl)@ Mz, 1

hydroxnetrwg;dqneq;@ agalspcyg\qp -3.11q0n8p- 310n25wlt1 ﬁ]? w?s ?_ﬁaparid %{hezs%fge'd jn
Exampfb3347u31r@ eawyfﬁifludroddétate@nammim @iBofir2pylamiae, followed by separation

f | f 4,5,12-t
using o] 408 wroalat SR (IO V6 S e
383 9Er(aM}dd)erA20-l WBﬁQD@H)@E@é@;éh%HZlZﬁ' | 6= 56
JGQ{ C téwé Hs; @)zlz%whﬁpa)zrz%iaﬁl(m 1H), 2.58 (dd J =
i & ph fix 9-
smmz% LIRS R DT
Sigesh, J. R; Ila, H; Junj appa H. Tetrahedron 1998

54( 34)Ena%‘016 e %8% (Qﬁélﬁﬁéf@q 3?3)6"%272% (sl (dJJ Z86
stl liH) 4. as7(¢ 1), =545 B Hl|5)402(b8$)(16*d 4505 Jg h!Hz1 FM 722(0‘26J
%‘éz ]'/gs ?l'g'z'rry 214;{%1 J 2 16‘% P(zsm)? b*)os 1290Q2r 355 76m¢|3)02{h+) 2H),

-1.44 (m
11 9@-1(4ét(m 1 @3(@&1@7»422 z_mj* Exarrpl e 97

125 4fisiedeor o- benzenesul fonyl )-4,5, 12-triaza-tricyclo[ 6

SO Rt pyesauarl) Emefushfiis Kaa i, 10 () €
tncycw@&s n iobYdodotaR(e}3plieneVi §rSign/e 383.9. (M+H).

a8 RRNERY L BB Y kg AtR R AR Ay 044. 1

carbonitril repare

chlorogiBsnylsitia!) razEbiexeiol 3. Bnenenrigoneiieh W@Rﬂ@@whwsw P

Patra, Fgﬁ%% reéﬁebh:yl lid. AdUGappaOH| Tueshebionstoay 84BN 108679
'H 2 gave 2 separate enantioners. 35
10173Enant|orrer A 1H-NWR (CDCI3) 5 7.61 (d, J =

2H) 7 3 MRICDE 175 8.62 (d,Hz 8.2 HE, 2H9, 1129 (chy =BH | Hz 2H3@ Trfpr
H—I)( 6§9§t(fs§;%-? |1_|—Z|)22%8 9= 1é 9‘1117H21le)723fG|d¥ Jd ’r@g Hz,
o 248 (3H172 ] 501, 2 4 O B 1 4 . 18,

P Q 1 9qnEnantionmer B: 1 HNWR (CDClI3) S

ngfL(?,ZQ sk g2REmE oH), 7.30 (d, J = 8. 7(Hz 2)H)
SEmM_@Z;Lm 436(m | H), 3.59 (bs, 2H), 2593dd
J 3.(dEnloroheRzdtbsultory))4,5,22-BRz4 tricydlofs.3.7.01 1 dodeca 2f6),3

dien @%ﬂjp% E/%B(%g} m;e'_g&’: 0. (l\?ﬁ-l)csgbargt'é')smgﬂa eAnZnt{omerSZFD

Prepared as described in Example 5 using 9- (4-chlorophenylsulfonyl)-3-oxo0-9-
azabicyclo[3.3.1]nonane-2-carbonitrile, which was prepared as described in Example 9 using
p-toluenesulfonylcyanide instead of methyl iodide, followed by separation using HPLC
Method 2 gave 2 separate enantiomers.

Enantiomer A: "H-NMR (CDCl;) 5 7.61 (d, J = 8.7 Hz, 2H), 7.30 (d, J = 8.7
Hz, 2H), 5.10 (m, 1H), 4.36 (m, 1H), 3.59 (bs, 2H), 2.59 (dd, J = 17.1, 7.3 Hz, 1H),
2.30 (d, J = 17.1 Hz, 1H), 1.96-1.83 (m, 2H), 1.59 (m, 2H), 1.47 (m, 2H) and
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5

N-[ 12- (4- Chl oro- benzenesul fonyl )-4,5,12-triaza-tricycl
w@b®78225002' 6] dodeca-2(6), 3- di en-7-yl]-acet anpcleudbos/032579

(ES) me 353.0. (M+tH). Obtained as a byproduct of the

preparation of 12-(4-Chloro-benzenesul fonyl)-4,5, 12-

triaza-tricyclo[6.3.1. 02" 6] dodeca-2(6), 3-dien-3-ylamn

o andchSRLaLEd. DYGRRERLIEN b, 10 . RLOING. & o

iHzNMR, 6®D)BﬂJ)H)b436(h31(-ld359(bsQHla@9(dQH) 17713723@6“4) =
4 55 (dd,
%3% i;llﬂzﬁ;h; ﬁ?? Pof. %3%%8 459’1613 @?)11%47% 28). H§
ma@_sH) 188(m 2H) , 170(m 2H) , 1.53-1.29
122(h1hhﬂﬁ6 pER2dHeb QIFGHY1) 2,5, 12-triabiViRi dyCIOPER) . 0B | do deBa-2(6),3J
9.1 Hz, 2H), 5. 40 (m 1

dien 7-M(N5;‘%l°ataﬂéd%'§gb(ﬁswg Eégs(”ﬁl' & J =17.3, 7.7 Q'f(ﬁ%

ZDb'B@ne(d:hs albypratifictdf thepragaration bf) 12-(2- qr[rprg-@en@pgsulfgnyg
triaza- t? GJ?r i %_2(6) aldigs éta?r%e(emd isoted NP BragbOit#g ng

vé inhibitors of gamma secr et ase.
HPLC Mehho@?gmm@é &?Parétﬁetﬂ‘éﬂ@é‘er%dl cates that the gamm

secr et@\%ﬁt.&m %NMRC(GD@@)@? 79{d, 1 k. pHE,QH)LIﬂ 321d, J = 9.1

Aok PO 80 B L340 B0 by 3 o ey Tt =173

framhy, 206 (pm{)ﬂ 885(n(, DH), 3t70¢mp2H), 1831 29 (msaiﬁ)zargl K.
Craes Hio%ner ALY M&iﬁ?(%bsé?)‘%‘?'rﬁf d 9— sﬁJhE' E'Z\HB)\GN 3AQNeeDY,

K. Vo gura ficlency
dfiz, @HEM(M mHY 4143 KNbTH)s2-BhEdnoT 13 Z: by e (. J=17.3

ay LAY S 181 (8 CAH)SPE8 (M OH§i1V0 (miNatiyin S3- 13&1((1{;3665) 387-90;
De 'St r'ooper, B., Annaert, P. Cupers, P. Saftig, K
Craessaerts, J. S. Mumm E H. Schroeter, V.

Sﬂblbhjsighbﬂng A4saf fondeldctiye mmmtors?agfgaenmasecrem@e-g) "A

/&gi?lggtglgh?%%e%%erqc%q c{@?&tthﬂ?{%ﬁ%§&¥&§& cJoIn'ﬁ%x compnsed

resre Intracel |
of the dnaaqulm stburiifat medateDBe mtrgn)emtgqrga_ @c;_ava%qaﬁﬁmyjold @'ecur@r

proteu‘%«lﬁﬂﬁ?%}w@ khe Mtchﬁamﬁ?é%e%nﬁ@e@ﬂo@ﬁ@*@f P. gaftlg K. @ﬂaes@erté

X 20002‘. " and 1g@guced
H. Vandetstighela, QuCyhde o ApRRRst R idrae GEnYRD i li ke
Deflcﬁﬁ?ﬁcﬂ@}e)ébmm\ -ARhibitgihk aormed cidiniagé of amyIMbreGﬂi’sd)r mBgtain." Nature

s Lo BB B, SR DR .

Mumt, . BisctirbetersV aBabriverg iy S dVdlier W drfray- eéebf@@%)sé\ reeealiade
depenﬁé?t%%ﬁa@ggrefégg ﬂ% ;5r@fé%@arﬂpdlﬁ@@re@a@é%ﬁ@&crpﬁtré\l@mﬂ%domaln

. O eavage of AP@, a
Nature, 398(@24) 679 aadéumre beE. Bt e, AdessRE Yot
Tian, DIOJ. ©Bh, VY., %V’ﬁﬁd RSIEHaR (Z098). IR igantisnduted etreesielandledvhgs

e S o i Sal vy bh Skl B Gaides! Rrsss
Zhand, 2Pt Naddat, WSSengCD. Borawiel, M. Yu@géasemstemmnd@cﬁrmé@r
2ooog' 5PIRS niRRaR: r?&iqre@for gﬁﬁwgﬁlse&r%%%é):leava%b%ﬂ@ét&%ﬁg and

ovvns ream o

Na
transragttreByciyavagsef-Nptchkb phigt CefhBiol 2(7): |463'§}:h(|:|6%‘t3€? o} /M’P by
gamn'\bééée&’efa%é‘ Ra886 bbta-amyldW SyrtHe8R6 Cleavads gmilchtt Ibijtgsndmat i on

secrefgbotseuls Rislensa of 8 wﬁ%@@%%%ﬁ@ﬁﬁ? whichransiocates t
the nUfelié bﬁ?%&&é@é ddrd2hpRssivre@artriatlt, Sn hPrauhE. legeatak.cl.|Sehreeter,
R. Kog%rhn?r@g% éﬁ.r I@&Q%télgéﬁﬁg d%ﬁ@sst’rlgaﬁ d?‘a&ﬁé%)j Qa}r&%aﬁmmh
Naturé 39HB547): HEGIBCKonanngEaHJSth)etGé iYW eiatraubgand- § AYaEE§0)-
dtinghial ug e
sioni 3 BRI BB &@F?@%ﬁ*éwf"&“gﬁ’&i. Saal i ng
activates transcription of!2the mamal i an honol og of
the Drosophila transcription
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5 factor hairy-enhancer of split (Hes).
Transcriptional activation of Hest is nediated by de-

wo epression of CBF1/ RBPJk upon bi ndi ng by N COpé1ru$ines/032579
nucl eus. These facts have been exploited to develop a
reporter gene assay for Notch Signaling Hsieh, J. J.,
T. Henkel, P. Sal non, E. Robey, M G Peterson and S.

regulatg@ lbi:la Uétve\ggg 99q61q)g]§ Té‘g_g_&%i_g_g@éig" gﬂ@a |}|8é§§1| Schroeter
E.H.,J ﬂsﬁﬂihhgé”r@nﬂ Rakomh (1908EFSbeh -sBaalhng/neqm§s Emdznduc%|

proteol(tfg*glgase Oof u%séﬁlzﬂa{ c%ga 27 Nbtdre 3’53%6%3)35@ - l arfidddar, Notch

chl binds. to
signalingetivatestsanstriptioroef tm%@ﬁmmamﬁwzﬂﬂﬂl o th e&(P%ﬁP@Q? transcrlp’uon
factor I@g’@%ﬁﬁ B dr St ¥ s?’uﬂanﬁzrlpfdhmwatlﬁmﬁﬁmsr’l isngediated by de-

responsi ve el ene {
represgig af OBF 145k ppon %‘i‘f‘?ﬁabys%'ggé? ﬁ?é‘uflﬁﬁ Cﬁah\l% \éeS% een
explmt@é)ﬁ%vaab 4 tbpbh@{déné\lh@ayffmrNMGIgnahrmﬁSlelsJ; 4th iienkeldt- c h

Salmog;aE'fglR]ob & &?3"8§5§§ (?é D?%ayw@/d (maﬂuncaﬁad Qdﬂﬁfaﬁan

Schr oet er,
Notch‘l\/acu&:téls’ CﬁWRBPJIMepISSSGWQef\@s bw& mgchang\ rasemfling ti@gtgjg)

Epstein- éa{?%ﬁm?s%%i‘ M&ﬁ%ﬁ@?d“ﬁ’@t@} ggzimmr SGMT%&E Lm>4<(e996)

rel ease

"COnS’(ﬂZ@TWQW@Cﬂvemﬂmn y%ép@?%%the ga@c@l’)n %ﬁ?é %? ﬁd gt{mulates
transchpTRR ErSUYR @ bmdet ehtfriit CBRGrasporsk lelefrent” Proc Natl Acad Sci
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5 anyloid synthesis with m nimal inhibition of Notch
Signaling. BIOLOd CAL EXAMPLE Gamma- Secr et ase Assay
wd b@7gzosom- secr et ase APP enzyne assay was desigrpds1006/032579
nmeasure the specific 10 proteolytic cleavage of an
APP substrate (MBP-C125 Swe fusion protein) at the
A(340 site. The assay used a partially purified
Lucifere@tatiity pebidédre@Renieltimeasurb phinbibitiers oft Jagngpesenwiase

secre nzyme_pr rati i ol R
ceavadS A NERTE SRR o0 4 R o el B oo BERTH Ao o
signalinglversBuvadlibisibn vishetepamhyleiél prodectiapin 299BP celisisemplpyasido gde in
the sele%H?ﬁ&frcﬁﬁwSounEQ b3t h@éWdésﬁ&@b%SW&?otﬁﬁﬁﬂ%im%f B&aNg

W the enzymatic reaction generating a cleavage 15
amyloidsyyptingsis witmeinimgl hibifie of NetchSBR2INE- | mobi |1 zed ant i body
specific for the neo-epitope A(i40 site. The captured
I e p t_was then detected in a sandwi ch ELI SA
géﬁég&ﬁ#&%&l nyl ated reporter antibody that is

Semand-SecretasédRsédy/- 28) . Streptavi di n-1inked al kal i ne

g %quﬁwta-as%?re%é AFDF SRpAfideda) \'/?}g:{ dAMRMLFoURBRIRRe Shecific

flugrescent signal proportion to the amount of
proteolyiicesippege G50 AREsubsTRied Sai2ovrre fygieyPesing pLfe, (40 sie.

The as§4iRlskd BRLASIH! J@riiiéaif&xbédt@f BFeB2 cllnghatirames e eecdamata-
Materi al s an

. Met hods: PBrief.l a 149 no/nd '
secretagh SRpEARPHRIPE AR REE MR on Treidedindp i3l
125 andifeaidsalf dieabvelioh vatinhofrihe ABP {UBR0d25mmebas tbapebsiaier dhis
assay Y1 PERS i Wi e or 2 Ad ertton gengrato 2 ezvase
producist mptuwddvltb%Iirv'@0*2FeBﬁaﬁdeEﬁPﬁcﬁEtforW-osﬁp(‘W%‘?‘%o
site. Trﬁl%ir-}]@irég dﬂ%éﬁgegréﬂuggﬂésgﬁerﬂ@&@@éw& pRahdwit fmsfl_ra@é@nim g)

[ ! : ui s, . a.concentratio
oty oo RO i e s B GORRRE B e
phosplapeWas itisentades it weliidhenera: SHBuonestert slgngliptopartiohaldo the
r.e-war e ,
iAo S ag'ucb30are AR AR ENO TR or
gamma-héaetaske, Bi gCHAPS detergent and lipid is used to

o@%@‘iﬁs%&“eﬂ%d@,pl utions of both gamm-secretase 30
( Units) and the MBP-C125 substrate g‘%eoﬁ‘ ng/n1) o
adewifh w er at42°C

CRiiffe-2s oM meuier ok HE HAT JEPT9%t Y298

and thé R¥eted fof SeEmpLBS ?ttw%r%@empbmuhammarmm solutianiobus

. ntrations of i1nhibi [ ,
sioCHBR Npee et RrniflehRla el ) e BEET 8 wifssbive
Brain Bxéract TyperVt(frid contairing a wininhigm of 4@% plnsphatidyletianataming)drom

igma' I ‘ 86 ot heni@glitibh shtahi CHAPS
Slgm_af(sﬁg{)d'éggﬂr_?' ent ﬁat i@@ﬁﬁ@? 0)((/)\{.g ’:;Lnla_{)r/lglané t heln 100pi ngg_fagt 35
and lipjdeat Smobp isihent diutedi@8-58 marakiigidvdig atRﬁe'H’aE'é‘iﬁfﬁ?} OTEP! FERES
and sdaludt éhicias. ﬁmmb%gﬁﬂommmrhigﬁl?eﬁs béiff&t, sodDet ehtdriden of

oL cl eavage, pr.oduct, .was_performed .Usi dar
BioCHeRR eleE et iRy © BRaR il Tt e ShiRRkhiace
(25 Urdts )panddinedMBEHO@5 subbttate(®.29 0/6/ndR2n02

P ? loks I b RGd SRARRUPASI

_ m%ﬁ‘%%ég‘é‘égéé&%ég'ﬁ?%ggé éﬁ%&“&“@ﬁ%ﬁ firs Bio 2 BRITHRUD
with vaglous congantiaign of inhiRiterdaigi0 minutseehi’ SsRRC( 2 subsfiatg was
then aHé’éC 098 irfitfateXRO Rk ichQAfat MWL BIR foPfwdXoutses 87t d1ame rddeborMvas
quencgeg with the addition of SDS to a final concentration of 0.1% and then 100ul of the
reaction mixture was transferred to a capture ELISA plate and incubated overnight at 4°C.
Detection of the cleavage product was performed using a standard sandwich ELISA assay
and quantified using a six point standard curve.
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Compound Nanme yAPP

12- (4- Chl or o- benzenesul fonyl ) -4,5,12-tri aza-
wo piocyedsef 6. 3. 1. 02, 6] dodeca- 2(6), 3-di ene;

12- (4- Chl or o- benzenesul f onyl') - 5- et hyl

A tricyclo[6.3.1.02. 6] dodeca-2(6), 3-di ene;

12-(;1\ Chl or o- benzenesul f onyl ) - 5- cycl ohexyl -

za-

C

PCT/US2006/032579
-4,5,12-

triaza-

4,5,/12-tria
tricyclo[6.3.1.02" 6] dodeca- 2(6), 3-di ene;

Res¥ie cnl or o- benzenesul fonyl ) - 6- phenyl - 4, 8, 9, 16-t et r aa
Z’ ae foBowing compounds when tested as descnbed above exhibited inhibition with

an leo n 3 Fa%&é/ & Sbohir-ZHoimQA), B RARgdbr IeKadac@ni(B)) br ot iges franet

100nM1@)~(4 Chl or o- benzenesul f onyl ) - 7- phenyl -

4,8,9,16-tetraa

Za A Compound Name YAPP
tetracycl o[ 10,3 1 02 10 _05-9}-hexadeca—2(16)83-57tet
r13éﬁ@hforqger(zanee|ﬁlfq5\y|b4@&@2@%@3u| fonyl)-4,5,12-1ri aza- cC

tncyclo[6r3 CW!d@B&a@(d),:ﬁcﬂer@]; dodeca 2( 6) 3-di ene;

R g ey o I T dh ener

P

di ene; A
tricyclo[BZ}(azsﬁmhen’an(@)é&-Mermesul fonyl)-3-nmethyl-4,5,12{tri aza-
R S b et uttorty -5y HOREGEE, B Bulriada AT €N,
f(%geyw?‘grozg eHzeXg lcﬁllfﬂ F - 3- tr:afl uor omet hyl - 4,5, 2
tricyclof&.3.1 a%wodepa-z(ﬁx Tgiens[ 6. 3. 1 02 6] dodeca- 2(6), 31di ene;
AR Yy dl" bé‘rﬁz‘éﬁ@s EQ%EWIMWWSH%Ma&alZl triaza- C
i en-4-yl]-ethanone;
fetracy&‘ofﬂﬁéﬂ(% lg}eaad&gﬁ%&ﬁggfﬁ%ﬁt@ﬁ "$.4,5 12-triaza- C
t’fa-(qmﬂ&bﬁer&e&esuﬁanyﬁ -THshedy s, Q’,16‘>te¢i'aeza-4 yl]-24m A
2 ti ici.d 2-[1
tevacy SO o peR e S SR 5 L i e
t 12-@CHlabbedzehediiod]dottdazs-5- di en- 4-yl ] - 1, 1-di met hyl
€)
trlcyc|0:[633 ?E’ dcla)%{éoz@e%g?gﬂ?aqul fonyl)-4 5 12-triaza-—A
t -Eyehiopbeazerentiondedttliaze-5- di ene- 4- car boxyl i ¢ acigl
tncyclc@é By IO2 &‘O%Ea-Zﬁ) 3-diene;
Qro Qn7pi’|_evlllfnnyl\ 4 13 triaza ti’iC‘y'Ci U[7
B @, @hloro]bpme@@wony@ S-HpHYEAD, 2 ierEn- ylaning; B ¢
tr|cycl<ﬁ6f54 @hhwe@a-b@mzereasuffonyl )-3-trfl uor omat hyl -{4, 5, 12-t
Heye direne T 115 WO
2%@r%@%ﬁﬁ”f“ﬁ@*??‘tf%‘é‘%%?‘ﬂdﬁﬁ%wq‘(%%%‘ﬁﬁad Name yAPP G
tricycléis G‘J‘1l03l"’]dedb2a—@é6) 8dienen- benzenesul fonyl ) -4, 5, 12-itri aza-
é[?Z—M&tTIdrb’ibEnzénésuﬁén 14%’1'!5&1925.4( 6), 3-diene; _
1 benzenesul fonyl)-3-nmethyl-4,5, 12-tri aza-C
tricyclqlb.3.1.0*°]dodeca-2,5-dien-4-yl]-ethanone;
1 2-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1 .Oz's]dodeca-2,5-dien-4-yl]-2—methyl—propan-1 -one;
Acetic acid 2-[12-(4-chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0*°|dodeca-2,5-dien-4-y(}-1 ,1-dimethyl-2-oxo-ethyl ester;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- A
tricyclo[6.3.1.0>°Jdodeca-2,5-diene-4-carboxylic acid allyl ester;
13-(4-Chloro-benzenesuffonyl)-4,6,13-triaza-tricyclo[7.3.1.0 Jtrideca- 5
2(7),3,5-trien-5-ylamine;
2-(4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-triaza- B

tricyclo[6.3.1.0%°]dodeca-2(6),3-diene;
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tricyclo[6.3.1.02' 6] dodeca-2(6), 3-di ene;
12- (4- Chl or o- benzenesul fonyl ) - 3-di fl uor onet hyl - 4, 5, 12-

wo pioadzes0L tricyclo[6.3.1. 02" 6] dodeca- 2(6), 3-]!@’5{]@2’006/032579
12- (4- Chl or o- benzenesul fonyl )-4,5,12-triaza- C
tricyclo[6.3.1.02 6] dodeca-2(6), 3-di en-3-yl am i ne;
12- (4- Chl or o- benzenesul fonyl ) - 3-di fl uor onet hyl - 4, 5 12-

- A
triaza- C tricyeloet6-3-102-6dodeca2(6);

12- (4- Chl or o- ben?@ﬂ‘@gf”df% 7)-4.5 12-triaza- Z-di ChAPP

3- Chl@tf:‘l20(|l4ﬁ:h[brolb@12elﬁdsdtﬁﬂ\sb-&r521(26yig@= di en- 7- one: A
& or esul fonyl)-7 thI 4, -tri -
L VA R

12(44%1@4bemnbsﬂf@mrh)e%mmlrf’y$32-&@Z%xa 4,5, 12-t)r i
trlcyclo[§51j)y%{j](ﬁ;e§a §%3}3%n§ ] dodeca-2(6), 3- di ene; aza R

énzensul fonyl)-7 vl A C 1

12 (4c6;tajpr@fbsn@ngs@fgn@mgmqg@h%%ﬁx %ﬁdtng%aé F2-trraza CC
tncyclo[é'?n(()6 ]@He@é@@blmhne 2-sul fonyl) 4,5,12-triagza- C

Lcvcl ol

1%1/’(Qh'@?r%ﬂée“&éﬂ@aﬂ&ﬁf’?érﬁéﬁ ;Uilg L1“2e{”|rf| aza- C C
tncyclo[BBH%?@H@cﬂ&a@(GbS@ﬂﬁ@ vlaroj@ea 2(6),3-dien-7-ol ;

Chl-6+r-9 21 Jlaza- [
' 7?(‘&99110 @néer%gﬂ?ﬁgﬁgglg@gmg%ém péz-g:agén 3-yl anine; ©
tricyclofBt 1. thdr[oe@(ﬁ)@rd)emnzenesul fonyl)-4,5,612-triaza- C

%g& Chlof, be?\z%ﬂe%ﬂﬁoﬁylyhls —a0EEAm de:
enzenesu % 12-triaza- C A
tricyclotpcie b8~ BogycaR el eH# 18" Gar boxyl i ¢ acid ethyl ester: and

|1r2q4Jdm(_~,?¢lbérQQné@;nWor§/ge nmmkll-eg @rdazer ocess of making apd
escribed in such full, clear,
’f“CYC'OLG(fn?:st Kdodeqs- 729)%?%\/?&% as to enable any persq

i1al

Sigk(#ombro-bertzeresubiortyl)t16-oxkitSHl 2Hiagger t ai ns, to fake ang

tob d t ood
soonEA T EREpl s e, el ood {1l e

|M(Grﬁhlaumbwmntwvnwliﬂd@thyl'éé_’t1|20tH§23may be made ; hereingc
tncyclo\fégtf%m]do‘asw.ﬁ(%) @-Glef'\éom the spirit or scope of ithe

tion_as set fort in tha el ot 160

2%(5)‘@2@5@20@@? @BE'@R%') 6@2@7{@32%;} ilrcul ;r I ;/ L(p;c )

i nt outC
tncyclﬂé‘@ﬂ@)’z‘%&dd@éé boﬁ)gid@hmthe subject matter regarded as

nvention

s %@r@h"&rﬁtbﬁﬁ??“eiqf?nwdﬁ % ’fﬂa?’i.& ai ngl I|us fm (i . I RI i a

c
iricyciél.31 0| f@e0aH2e), 3-dien-7-ol; mpound

12-(4-ChIoro—benzenesulfonyl)-4,5,12-triaza-

tricyclo[6.3.1.0%°|dodeca-2(6),3-dien-3-ylamine; ¢
N-[1 2-(4-Chloro-benzenesulfonyl)-4,5,1 2-triaza- o
tricyclo[6.3.1 .OZ'G]dodeca-Z(G),3-dien-7-yl]—acetamide;
1 2-(4-Chloro—benzenesulfonyl)—4,5,1 2-triaza- c

tricyclo[6.3.1 .0**|dodeca-2(8),3-diene-1 0-carboxylic acid ethyl ester; and

The invention and the manner and process of making and using it, are now
described in such full, clear, concise and exact terms'as to enable any person skilled in the
art to which it pertains, to make and use the same. It is to be understood that the foregoing
describes preferred aspects of the invention and that modifications may be made therein
without departing from the spirit or scope of the invention as set forth in the claims. To
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0"0 NRL AJI ~ RZ Formula | stereoisoners,
tautoners, m xtures of stereoisoners and/or tautoners
w@oopbzysonceuti cal |y acceptabl e salts thereof, padves®o932579

the A-ring is aryl, cycloal kyl, heteroaryl or
het erocycl oal kyl, where each ring is optionally
substituted at a substitutable position wth hal ogen,
C -C6 alkyl, C2-C6 al kenyl, C2-C6 alkynyl, Cl-C6

particufihiik pasit oubiar doustily, cldiralteed ubisgymattey groasApH as invention, the

hydr.oxyal kvl ... Xy, -S(0O0_2-(Cl-C6 al kyl),
f°"°""'r-‘9\<§ﬂ@§e}f‘1r}"¥%i?'P%Cé\g’egﬁﬁéaﬂr?gy| . Co- C3al kyl QO2R
het eroaryl, heterocycloal kyl, aryl, arylalkyl, or
- SO2NR10R11; R1 and R2 conbine to forma [3.3.1] ring
system where the nitrogen is attached to the two
bri dgehead carbons, and where the [3.3.1] ring system
is optionally substituted with 1, 2, 3, or 4 groups
that are independently oxo, hal ogen, Cl-C6 al kyl,
C2-C6 al kenyl, Ci1-C6 hal oal kyl, C2-C6 al kynyl,
hydr oxy, hydroxyal kyl, Cl- C6 al koxy, hal oal koxy,
-C(OOR13, -(C1-C4 alkyl)-C(O OR13, -CONRLDR11,
-OC(0)NRLDR11, -NR C(OOR', -NR S(O2R', -0OS(O 2R", -
NR C(OR', CN, =N-NR12, or =N-0-R13; two adjacent
carbons (not including the bridgehead carbons) in the
[3.3.1] ring systemconbine to formpart of a fused
heteroaryl or heterocycl oal kyl ring, each of which is
optionally substituted at a substitutable position
wWth a group that is independently Cl1-C6 al kyl, C3-C9
cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6
al koxy, am no, Cl-C6 al kyl am no, Cl1-C6 di al kyl am no,
-S(0)0_2R, hydroxy, hydroxyal kyl, halo, Cl-C2
hal oal kyl , Cl-C2 hal oal koxy, -NR C(OR', -NR SO02R",
-QOR, -QOOR, -COalkylOC(OQR ; -C(ONRIORLI,
oxo, CN, or C, -Clal kyl phenyl, where the phenyl is
optionally substituted with 1-5 groups 118
i ndependently sel ected from hal ogen, Cl1-C6 al kyl,
-C02R , Cl-C6 al koxy, hal oal kyl, hal oal koxy,
hydroxyl, CN, NO2, aryloxy, -S(Oo- 2-(C-C6 al kyl),
-NR10OR11, C1-C6 al kanoyl, pyridyl, phenyl, and -
SO02NR16R11, and additionally, two adjacent carbons in
the [3.3.1]
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ring system (not including the bridegehead carbons)
may conbine wth one or nore -C, -CH, and/or -CH2-
groups to forma cycloalkyl ring that may optionally
be substituted with one or nore groups that are

i ndependent |y hal ogen, C1-C6 al kyl or hal oal kyl. R10
and Rl1, at each occurrence are independently H or
Cl-C6 alkyl, where the alkyl is optionally

sub%é{ '“ﬁltse%lﬁ%ﬁm%i eir%,aryl, where the aryl is

optionalTly substituted with 1 to 5 groups that are
i ndependent |y hal ogen, hydroxyl, alkyl, alkoxy,

hal Qal kyd ,congliR@l doX¥he £NRaNO2; and R10 and R11
together may forma 3-8 nenbered ring optionally

i ncludi ng an addi tional heRefoatomsuch as N, 0 or S;
R12 is H Cl1-C6 al kyl of,\38ndtyl, where the aryl is
optionally substituted h 1§§o 5 groups that are

i ndependently hal ogen, hydroxyl, alkyl, alkoxy,
hal oal kyl , hal oal koxy, CN grmuf@gpI R13 is H or Cl1-C6

al k)él:e%ijs%ﬂélféy t%ﬂ?@ﬁléfé",t %QX%EJE Y bt edeHSBnESs and/or
phenyl or naphthyl, nore preferably, phenyl),

CapyaeERy PY pwmﬁae@@m,llm@?@ntﬁblgr%ﬁltﬁst%@ﬁOénal |y
subghétaitred With 1 to 5 groups that are independently
hal ogen, hydroxyl, _al kyl, al koxy, _hal oal kyl,
hal Gg? k%‘)ﬁ}}/lgd\F fojmdd ?g’/ﬁf‘fﬁik%’lH,h%P?r toér oaryl ,

hetwitetatyeliodl kyhere 332K ring CsdR iona@l Q) EDstianté&d -426 a
al kyl . optiaonal. suhstituted wth aryl hydroxyl,, o

sofis APl G RBRat ol i Ml iR brelfianarye dxenfl,

C2-ubsltkyinyfl e dCwiCt llkokw, Shegroalibel t hafl oakleoxyndbpénaenit | y

r | Kyl al kax I ky, _
n RSk e enh, Hiper B BT iRy ooc
allgriopl) CCT-OVACRA"), betd@Bryandh®Rergarc RBaliyleagtyl,
enge j ndependent|y hydrogen, Cl- C6 al kyl,
ar}z%lc%gﬁky?? %?Né_éﬁglfﬁenyl or phenﬁl optional ly
sub8t i35t Bd SRFPRRY. &% I8 Ugs 3t hhiridgesyw@pebert 14
nitedRgens atebrbbdatKWhe twl(HDiGReheddl EBbaAKOX¥NA where the

MY YR LN T O T
grpiEnyhat NG, i08epSORNRIQRb0, 2 haloganipa atkyl, C;-Ce
e T S e R
Cs lmdkexvarhflophlexy,s -BYy@I@Rid,, -p¢¥riGn aiityl)pgdOBab nyl ,
~COME AL ,g%i')?lc’@ﬂilﬁﬁ‘%'l; It B0Y) or RY LRR! o) 0¥ 288l Y) R -OT-
NR‘C(O)R”, CN, =N-NR;;, or =N-O-Rii;

two adjacent carbons (not including the bridgehead carbons)
in the [3.3.1] ring system combine to form part of a fused
heteroaryl or heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group that is
independently C;-Cs alkyl, C;-Cg cycloalkyl, C,-C¢ alkenyl, C,-Cq
alkynyl, C;-C¢ alkoxy, amino, C;-C¢ alkylamino, C;-Cg¢ dialkylamino,
-S(0)y-2R’, hydroxy, hydroxyalkyl, halo, C;-C, haloalkyl, C;-C;
haloalkoxy, -NR’C(O)R”, -NR’SO,R”, -C(O)R’, -C(O)OR’,
-C(0)alkylOC(O)R’; -C(O)NR.oR:;1, oxo, CN, or Cy-C:;alkylphenyl,
where the phenyl is optionally substituted with 1-5 groups
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or heterocycloal kyl that is pyrrolidinyl, piperidinyl,
pi per azi nyl, norpholinyl, thionorpholinyl, or
t hi onor phol i nyl - S, S-di oxi de, where each of the above
rings is optionally substituted at a substitutable
position wi th hal ogen, Cl-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, Cl1-C6 al koxy, hal oal kyl, hal oal koxy,
hydr oxyl, hydroxyal kyl, CN, aryloxy, -S(0O 0 _2-(C1-Co6
. al kyl - N 1 Ikano al O
indbibocry NEleR: GG pldnon o Greizeal UG OCR,
allgdpier hdlmllkylpi lp@lmkny:vg hyglreryl , CpheN?J @xymw k$l(O) o-

.- @ -cSQZpNR, ORER; r3. A- ormuﬂgypr Rhag wcwghgﬁl laha -

acceptab e ‘sal accor Ing to claim2 of the ornula D
SOARsRg - A1t a‘%@%@?@‘-ly’t'v\/&w‘ad}d@@é‘ﬁf‘t HIPoRE Phdthe [3.3.1]

r11hd1 Gyddeng(ddte 1hélmchlaeaﬂe Q:ﬁ:rlI@l@B(Sﬂead r&a&B@néﬂ R@yS¥Shisife
onbi ne to form part_ of fused heteroary

o R ReOsT I KT | i BAUPror Chin RO i FBFRIA
cySldagkivl ufﬂﬂb &hat anBt RStiénEd1IAY Be pOstionted With GheoWr

that is i den | kyl,
motd s T SRS Rl iR, SRR
han&ﬂﬁﬁlalkylan1no Cl1-C6 dlalkylanlno -S(O 0_2R,

Rlol ﬁndﬁlr\k}/l a:lt&a(lc%urg%ﬁg%at}%l %?%%Edeﬁ%[% or C;-Cs

haloa
alkyy, O)NQPR?IQI@( elkRyl isCooy NrIdRY1sulstd tuehy with an aryl,

whéze €hal kypheny tlquw L% rhenyd wl%hopt&&rsabwups that
substituted wt -5 groups 1 ndependently selected

are rigeRaneryEy mlwnau ky@roxylcoawylfc:flmw kgalkyl,
halwl1eakiylon Rl 86).kaxy, rDYHORY! £o&MNnMN Ray B @Xy-8
-S 0).02- (C1l-Co al k )., -NRLOR11l, Cl1-C6 al kanoyl
eéyrmg pRERgRat ndncéﬂa@memdd%tﬁenﬁ% KEtpFohpoy such

assystﬁar|§ optionally substituted with 1, 2, 3, or 4

groups.t t ar i ndependept | hal ogen,
al k§1z i k%%ﬁ °€1- 5% %’é}’gaﬂ%ﬁe i| Kynyl
optiydrediy, suﬁgtdtokgralmy.h 1 Cle Gogabkwx \thah aduoallkld)eyendently

Ly TR, 2N 8 TR DR e o

NOxNR C(OYR', CN, =N-NR12, or =N-0-R13 and additi onal I Y,
tngdhgqerHr @fﬂdgomﬁn%ti&palqw &sbgth%ul%a degeheagh

carbons% onbine to forma cycl oalkg ring. that
(s% agpP %qy& |o§ B%phthyl more prefefably, enyl), hydroxyl,

or halogen, where the aryl is optionally substituted with 1 to 5

groups that are independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyl, haloalkoxy, CN or NO,;

R;s is H, aryl, heteroaryl, heterocycloalkyl, -SO,R’, -
C(O)R’. -C(O)OR’, or C;-C¢ alkyl optionally substituted with aryl,
hydroxyl, or halogen, where the aryl groups are optionally
substituted with 1 to 5 groups that are independently halogen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN, amino, NH(C;-
Cs alkyl), N(C;-Cs alkyl) (C,-Cs alkyl) or NO,, and

R’ and R” at each occurrence are independently hydrogen, C;-
Cs alkyl, haloalkyl, C,-Cs alkenyl or phenyl optionally
substituted with 1 to 5 groups that are independently halogen,
C:-C¢ alkyl, - C(O)OR’, C,-Cs; alkoxy, haloalkyl, haloalkoxy,
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substituted with hal ogen, Cl-C6 al kyl or hal oal kyl ;
and R15 is H, phenyl, pyridyl, pyrimdinyl, oxazolyl,
thienyl, furanyl, pyrrolyl, piperidinyl, piperazinyl,

“pyrrolidinyl, imdazolidinyl, indolyl, -S02R
-C(OR. -CCOOR, or C1-Co alkyl optionally
substituted with phenyl, hydroxyl, or hal ogen, where
t he above cyclic groups are optionally substituted

th 11 0 5 groups. en |y
b o o o bR E ey e s R e e
py€ldy34 phewmal kdy, o@N- semmﬁ,u NH(Cl1-C6 al kyl), N( Cl- C6
al kyl) (C1-C6 alkyl), or NO2. 4. A compound or

pharmaceutically acceptable salt according to claim
3, Wher eAt¢REPAURE RY iPhapheesHticRRlX RAcePtypte SRAFI y

ac§éhl§7:§|.trigt HBteaﬁ.tm a, SiARsteli hUEﬁé)'AerEilﬁél id YmeWi i h djatpogen,
- al k -C6 al kenyl, G2-C6 al kynyl C1-Ch
cyatml h%?%orawl ched 6§IIP<WY1hyW‘b‘%9F1YI' pyridazinyl,

py By £y ab Kydny1CNFuBdnf 19X gy rra36Q), 1pﬁra(z@1y@6 01a|1lm3i|d}1zolyl,

or REEoEy LR, Pra I preror Ay K ngpem a1

pipéeyeringil nythorohiop enay, n:yillpmo enyhyl phenyhi@leorghodlikyl -

r R, o y
s8¢ %le%tqggf e@zﬁe t eg%}é?of?gl ng Flgﬁéi@mﬁylér&qﬁ%
su{v%tﬂ;u.t]edr atngi |ssbapttt1m@[lbypomtasn| wikthe dahpgén.1 C1Cs d1kyl,

ps at n p n | 0
Cf g’l]@r@‘i C, Q al%ﬁ?lfl. Cte 8 %@QB hg?égglalk %%m%aelkoxy,

y
hYﬁWg)zHyl hY%zqzwavatﬁN hyaybcwal ky$ (0)gn= ¢85k Kby 1) . -
nﬁllc)at K@Xyalka% OREZ. c,afl fefr @) oatk k)@;)n@&@) Rli3ay1,
O NRIORLI, -NR C(O) OR', -NR S(O) 2R',
fur"t“%’(](b) ?ﬁ”r"lyﬁw E\f’@j‘ﬁlldlm INPRRAGINYG PRPBEFEY1E. A
ph&WIPOWRENPT Qhey EakeUl igzal-ky,-amgept.abl e sal t
according to claim4, of the formula: RB R3 R4 R7T R4
R7 RS 02 RS02 R x R6I.X NNB or Fornula VIlla
For Bul a A\4dnipbunfievreipharmacdusic@lly -ddeptavle GH2E,

acggl.ec{i%gt 98 él%imaadof Qﬁe GLAWPS, are

=0

where

two adjacent carbons (not including the bridgehead carbons)
in the ring system combine to form part of a fused hetercaryl or
heterocycloalkyl ring, each of which is optionally substituted at
a substitutable position with a group that is independently C;-Cq
alkyl, C;-Cg; cycloalkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, C;-C¢ alkoxy,
amino, C,-Cs alkylamino, C,-C¢ dialkylamino, -S(0)sR’, -Cy-Cs
alkyl-OH, halo, C;-C; haloalkyl, C;-C; haloalkoxy, -NC(O)R’,
-C(O)R’, -C(O)OR’ , -C{0)alkylOC(O)R’, -C(O)NR;pR:;1, ox0, CN, or
Co-Cialkylphenyl, where the phenyl is optionally substituted with
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optionally substituted with 1 or 2 groups that are

i ndependently oxo (oxo can only be a substituent on

-C), halogen, Cl-C6 al kyl, C2-C6 al kenyl, Cl1-C6

hal oal kyl, C2-C6 al kynyl, hydroxy, hydroxyal kyl,

Cl1- C6 al koxy, hal oal koxy, -C(O OR13, -(Cl-C4 al kyl)-

C(O OR13, -CONR1OR11, -OC(O NRLOR11, -NR C(O OR',

-NRS(O)ZR -OS(O2R', -NR C(OR', CN, =N-NR12, or
1-Ee'\§x(e% P&&%?%]em: Aeﬁe@tﬁgt&][o% Wﬁ :rs S ATt
-C81ist piﬂse@lma b,%mlkym dml@aébgwlu éwdrmlh sNgrmup
ar%zéé%' Ss'(Bﬂe{l%dﬁcm !ai/kﬁ]) Oﬁmﬂm (ﬂ OéCE Brexsyvaklyh gy,

| Kynyl koxy, "am no,
pheavlos 2@k yFeRnBi i Cl- ce di al kyl am no, -S(O0 2R |
hydrtaéyn f.wdr]oxylad; kiWlstcead 0 op€lofl 1yhalipat ¥odteaGli € 1,

%l(oal OX > Ntﬁgg gr@ é}l_ﬂmNR'Wsoztlgx@(%( Chalggeﬁ,%lo)c?? '
al@t CIaLdzﬁy bmheqimlﬁ, C\{\.ttgr Ealdwkph]e(rjtsél-cg ampﬁjzbnaiyldyoxy,
ubsti t - u | hae te
by RV g CoRIkBdy LR Y Ry, S -

C(hadRal kaONRﬁRﬁaI m()@)NRy)ﬂﬁOXWR CEN) Om NBZS(@)rzW’oxy,

- 0 2-( b ky
OFSJ)‘%)IO}{ Ip@ﬁ’ecﬁ?) R dé\} %%1 ﬁ:l?]% aalrlgag?ajr.tlnogally,
twgy@dmepf, @fgﬁhoelﬁal(wt sl@sétl@m é@ev\mwegehegd Grbgpsy may

cogis_%)stot @aim Ay & bmgsﬁsnd Qmﬁé yth@eomap %&Q%Halg Heb
al kyl , C2- [¥ hal oal C2- C6 al kynyl
SuH%qfwd Wh’gla#!@%ya?wcl %1aésv1alq€o%91°4ﬂé%al Ry,

-( @l)oﬁéiH ﬂ}&y@ @rlﬁ.)ﬂh/). ﬁ%ﬁgﬁ-&ll CRAEdDRL1 thienyl,

- O , -
fu?%]q & Fz“cl’?ﬂél‘d leFNS:I}?Y orplaﬂrezéa%l 'al?éfr’é‘ab’r%ﬁ'%(ﬁal ly,
1mﬁmb(ﬂd._|daﬁﬁnl ied@bhoNS —(S(DQRfI ncl(udmngl—thez( tr i, degeheads

al nons t.0 ma cCc 0] r| n t
1K "SibaREly BEPL Qe e B it RErSh, €4 npdBhen.
whgtdxydheoabhaé cRickyt; gR&psRarREgptRﬁnaRy &lubstltuted with 1
e B A B e e N e
Claqetkeklspch@a@ laalmlklzj-v C.€9- ealaﬂégﬂ}%u R’&x;ﬂmlapyllﬁkgﬂl Cs

al1892R N(cNRLORMLA1)Cle G, ad kanoyl or et eroaryl, aryl, or
arylalkyl, or R4 and R5, or R5 and R6 and the car bons

to which they are attached form a heterocycl oal kyl or
a hat.er oar ydmgoiung Wi;ﬁxbrin&cexﬂﬂbbmnﬁque@UbBIé tsafled

Bt Ry i S R R e hshehs BFVRL: OF Rdifoy
OPWh@IdéUllY ShBS@ltkladedit gr supsts-wgpblenaddiyisnbsitint badogen,
o, W thip te, 3, DALOGSN @LeMSK0hyl, o-Cs alkoxy, haloalkyl,
haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(0)¢.2-(C1-Cs
alkyl), -NR;gR;;, C;-C¢ alkanoyl, Cy-CsalkylCO,R’, pyridyl, thienyl,
furanyl, pyrreolyl, pyrrolidinyl, piperidinyl, piperazinyl,
phenyl, phenyl C,-C, alkyl, or -S0O,NR;oR:;-

5. A compound or pharmaceutically acceptable salt
according to claim 4, where the [3.3.1] ring is optionally
substituted with 1, 2, 3, or 4 groups that are independently oxo,
halogen, C,-C¢ alkyl, C,-C¢ alkenyl, C;-C¢ haloalkyl, C,-Cs alkynyl,
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R, and R5, or R5 and R6 and the carbons to which they
are attached forma benzo ring which is optionally
substituted with 1 to 5 groups that are independently
hal ogen, hydroxyl, al kyl, al koxy, hal oal kyl,

hal oal koxy, CN or NO2; R and R' are independently of
each ot her hydrogen, Cl-C6 alkyl, haloal kyl, C2-C6

al kenyl or phenyl optionally substituted with 1 to 5

r%{%s?h,glg%aﬁ%gigkkgﬁpa I’%Py km@lggal o’%’ kox ofdY) - i,

alkyHr-6X9) ORGN, -#OFRORY:, —@O(ZJ)@R:’]DRGG almkyl (p)OR"NRI\IRRﬂO)zR”
_o§%CR~al kapoH o) RYTicgy! » enyl., - or -S02NR10R11;
oagod) ‘Rib |§&€| (Shenylcqypylgllﬁb Eyrl m cf(nyl oxazol yl ,
thienyl, furanyl, pyrrolyl, plperldlnyl plperazinyl,
pyr 6ol i dA rlydmpouhg' &a%@bkﬁéébdtlchﬂﬂma\@ceptwsalt
or Cl- al kyl” optionally

acg?%%‘ﬂgt Ef’e%ll%mtﬁ p‘h%rme Leymlékyl, or hal ogen, 123
where the abomg cyclic groups are optionalg
substi t ut g thR; to 5 groups that a% £ | deﬁendently

hal ogen, hyd yl, ClL-C4 alkyl, Ci1-C4 E) Y, Cl-CA
hal oal kyl , £%&4 hal oal koxy, CN am no, AN 5

al kyl ), N{c1- Bs 1) (Cl-C6 alkyl), o NE2. 52
conpound or p'ﬂﬁar 2 é( ically acceptable saffe (X

according to cl ai wherein the B-ring is py o yl,

i m dazolyl, pyrrolyl,Ytriazolyl, pyrrolidinyl,

pyrazolidinyl, ipmdazolidinyl, triazolopyrinm ,

i m dazopyri m di ny pyrazol opyrim dinyl, indoly r

pyridyl, each of which is opti onal?y substituted at a

substitutabl e positionFerinhla \ildap that is  Formula
vitpdependently C1-C6 al kyl, C3-C8 cycloal kyl, C2-C6

al kenyl, C2-C6 al kynyl, Cl C6 al koxy, am no, Cl-C6

al ky’baﬁ?% Cl-C6 dial kyI am no, -S(O o-2R, hydroxy,

hydgoxyalky! .chal Qr CéHz whétoahkyle- gthZCH roups are
hal oal_koxy, -NR CéO)R' NR SO2R', -C(OR & I()]?'

°Pttf(r®1&bfk§‘|ﬂ%§t§(1(§}l Wlé(hojlI\IPHMIOUB&&haéNar%r”é@Pendently
ox&l edxdoy bphesyly, b@h@rﬁlﬂslaet@émbh L8-0pthia0bgéd y C,-C¢ alkyl,

e e B SR T o
hy“’a"’mlkyl ma‘:@aﬂkw mydabmty Oy O NIER; -aCyt(hxg/lkyl)—

c(b%l@ E%@ g% leoggf(gtogs alkan gy d)

TORRI A ‘conpoun
-Oﬁf@rzﬁféceutlﬂbél<P9/Rac€éTpt abtMRisalor =Hc@dhdi ng to cl a| m

7, whergifnyhes By Mdrarbas, it Be fofdpdcdc1&2ky1 MNing, each
of which is optionally substituted at a substitutable position
with a group that is independently C,-Cs alkyl, C;-Cs cycloalkyl,
C,-Cs alkenyl, C,-Cg alkynyl, C,-C¢ alkoxy, amino, C;~Cs alkylamino,
C.-Cs dialkylamino, -S(0)y,R’, hydroxy, hydroxyalkyl, halo, C;-C,
haloalkyl, C,;-C, haloalkoxy, -NR‘C(O)R”, -NR’SO,R”, -C(O)R’,
-C(O)OR’, -C(0)alkylOC(O)R’; -C(O}NR;pR;1, 0xo, CN, or
Co-Cialkylphenyl, where the phenyl is optionally substituted with
1-5 groups independently selected from halogen, C;-Cs alkyl,
-CO;R’, C;-Cg¢ alkoxy, halcalkyl, haloalkoxy, hydroxyl, CN, NO,,
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NR2ZO N HNNNNH NR2O A ,into &) ,iRRo N-NH ,

or NON 124 wherein R20 is H, Cl-C6 al kyl, Cl1-C6

al koxy, oxo , amno, Cl- C6 al kylam no, Cl-C6

di al kyl am no, -R C(OR', halo, or CF3; and where the
dashed bond represents an optional second bond. 9. A
conpound or pharnmaceutically acceptable salt

according to claim7, wherein R3, R4, R5, R6 and R,
are independently of_ each other H_ hal o, CHF2 or
S AERY1 S} oA Borsodit bf- pRERHcet e dt I IEbe FRABAEL
pidll, @&eCosdinkgR.0 claim6, of the formula: R3 R3 R4
/| R7_R4 R7 S S02 RS 02 02

IR

RG6 R6 N.B _.or Forn
ilkias PP AT A c?ﬁFdSBﬁ?ngrsubs“tUtedoWw‘al'
,p Bar nac!le wirioop$ | tyhaac aept:ahieeesaéntlyaoxor dialgoen, daCm

t yc Kk
£ onzal Fyﬁ%ﬁé\é% trkgt e g ogﬁ( {:? ?ut%ibﬁmwgog&dfo%
hmrphyawlogérrcs@_ll@@yal 1@/1031@235% H (ReOjl:, OB alkyl)-

ﬁﬂ)bﬁ ! ,-&NRC@HQ keefv@mthdlea' Mlc:(d}%hzoal k@aoxzs(o

roxyl roxya ,aryl oxy 50a 2 (%21 C6

e K e o W ot b e T ord 1y,

twdy bli%[édentt Bbﬁlﬁéﬂs (hye aﬂ'}dLudQ%é reley &)n:l@é@é}@akidbéwolnﬁ)l may
peri di y4 en al ky

B ThRrsR1a e ke (58 S g SYAoBRLLY be

smthmtaéd wlshblsatljdg@hedclwcg hilkyl & r&loelkyﬂfl ;groups t hat

are J pg% %t X9, ; héelp%gtg%t% l?(EGe?gh kox:lé-lér% %logen

al ker?y hal ank
Cihgdradkyal KiHCs mlmlaﬂkogycs rml@allkomy CNc;( my@mﬁrl Ci-Ce

oDigh, Ch ot o 40 B3, SO (NGO,
NRzifa NRE2; Ceop L kY 1R1 Beanpazutdli tarodal Py, arylalkyl, or

Ry and Rs, or R; and R¢ and the carbons to which they are
attached form a heterocycloalkyl or a heteroaryl ring which is
optionally substituted with 1, 2, 3, or 4 groups that are
independently C;-C, alkyl, C;-C, alkoxy, halogen, or C;-C; alkanoyl
wherein the alkanoyl group is optionally substituted with up to 3
halogen atoms; or

R, and R;, or R; and R; and the carbons to which they are
attached form a benzo ring which is optionally substituted with 1
to 5 groups that are independently halogen, hydroxyl, alkyl,
alkoxy, haloalkyl, haloalkoxy, CN or NO,;

R’ and R” are independently of each other hydrogen, C,-Cg
alkyl, haloalkyl, C,-C¢ alkenyl or phenyl optionally substituted
with 1 to 5 groups that are independently halogen, C,~-C¢ alkyl, -
C(O)OR’', C;-C¢ alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN,
aryloxy, -S0,-(C;-Cs alkyl), - NRycR;;, C.-C¢ alkanoyl, pyridyl,
phenyl, NO,, or -SO,NR;oR,;; and

Ris is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thienyl,
furanyl, pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO,R‘, -C(O)R‘. -C(O)OR’, or C;-Cs
alkyl optionally substituted with phenyl, hydroxyl, or halogen,
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125 two adj acent carbons (not including the

bri degehead carbons) nmay conbine to forma cycl oal kyl
ring that may optionally be substituted wi th hal ogen,
Cl1-C6 al kyl or hal oal kyl. 12. A conpound or
pharmaceutically acceptable salt according to claim
3, where the A-ring is heteroaryl that is pyridyl,
pyrimdyl, pyridazinyl, pyrazinyl, thienyl, furanyl,

thﬁ[é rt@ley Iabo‘pé/ rc@%@héf | groQ,I ' Q}Q%‘E Xhalﬁﬁ%hbgéle’ﬁyeghwiéh 1

tionally substitute oné or nore substitutable
tOp SYRqupAstRAt [Rrgr m@goenfiﬁatham@lpa%p@wéém& Fat Ggahkyl,

cllél £ AKY by-G2ndRaak €Ny, . c CRa Eoa 1y N, dknbb nm (C,-Cs
al kox hal oal kyl , ha oal kox hydr oxyl ,

alh%’rro@&}ﬂlalm AFyiCer@tkyl )s(’( 0y0¥:(C1i 6 al kyl),
-NR1OR11, Ci- CG al kanoyl Co- C3al kyl CO2R , pyridyl,

t hi enyl , furan pyrrolidin
pi pgl’l di ﬁy‘F"mP 8 &i Pﬁ??FX‘ ﬁ) %tt"ﬁlecfal‘& kyl ,
acoordiSg? MRl ORli eamzhetﬂmén[ 8h3. B]:]rlngn:gs systeoiyls

SR 08, My S WBSAA D oy pl OB
imjfigaahidingll - 08 ihapbepvkyinldgprICo inldganpyr inydimydy
pylax%l%géhﬁﬁy&my@l Qﬁdcﬁeﬁéy pmldg?l k@a@h of%%%gm1
optwaé(l@) QﬁostltNRe@(@ fLaR-substJd;gc:e})QeR- pos1NRO@(v®t|ig a gRpup

thatF NREAdepénd Nty R, 3 cand xgddi ¢,l-opahlkYoal kM0 @QJCQCQI]Ienyl
car bons l&not i ncludi ng the bride ehead car bons) may

C: bR Yo Folm A KSR AMRPr Fitg A HYL P ot TOnal |y
dibfky]falmﬁab; tm(exjA\gmth Hg,ah:g@en hy@io%ladyliyl hjé)To, C1-Cs

g2 : oun r,mac
haa% B’t a% RS g‘i“‘%“%%% di ngﬁt%&& ai’ m%{éo\i\ﬁerglcﬁofﬁe A

~CAOYER i, S - CL O sdikylLOC fQIRENy | ~C (@WNRpIRE, dpko, eathoofCashi ch

' al t
clésra%zgp ablk”ée‘;%;ﬁ :% x%& ?125 8?@ ‘Hallgoéx‘r’%srtétuted with 1-
5 gn@menaéﬁmrydenhél/o@@mct@q @Hall’—RWQeIClCOES:saﬁk]wéy

-cbgi Oabksd aﬁé:lxga: Ke%élk Ydrl%?ﬁ)élalk & 91?/1 CN, NO,,

arki}/?’%iyl S(%}*Peﬁy(lcl % al’SGQJNFﬁf@Fall' %%*r é‘léa’&W]Rl@yéh‘éyl

ph&y1 | andi hegpepdgntly H or Cl1-C6 al kyl . 126 14. A
conpound or pharnaceutically acceptable salt

according to claim3, where the A-ring is
het &r.ocys| oaddophdt dratphairsaqautichkl ty mdceppalpler isdilny|

acBhPE! gt BYlaa quegmgulo sad T-QTRG PRAL LAY <ol uelaabove

rings is optl onal 'y subst ituted at a subst it ut abl e
o / Rao ; % \é
/ N Rao \

HN~—N N\NH

AN .- I:*20

/

N\NH N=N
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position wi th hal ogen, Cl-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, Ci1-C6 al koxy, hal oal kyl, hal oal koxy,
hydr oxyl, hydroxyal kyl, CN, aryloxy, -S (0)
0_2-(Cl-C6 alkyl), -NR1OR11, C1-C6 al kanoyl,
Co- C3al kyl CO2R , pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl
Cl-c4 alkyl, or -SO02NR1OR11; and the [3.3.1] ring
SYStLARLL S @t ianal 1y/- éu*a&kgi utede at.Lﬂo:Jy oo $mﬁrno G-
groups that are |nde enden oxo, hal ogen, C1-C6
Csaqiwlamezoc@lﬁd«éh?lkﬂe@l@ef ha1Ro§|<‘RW les o Kfeyland
whY 8l e/ dashydivniakkytesehts G ajk9sial halceal kevna.
-C(0)OR13, -(C1-c4 alkyl)- C(0)OR13, -CONRLOR11
-OC(0)NR1OR11, -NR C(OOR', -NR S(0)2R', -05(0O 2R',
- NRQCEjO) R cor@&unﬁ%ﬂ%m@éelﬁlic@im%cﬁ@taﬂgé tsia(rZ]lIﬁaIdI Yy,
two.adj acent_carbon not u t he_brj degehea
acgar lr#s% { conbllfsﬁ I(etlél Fﬁr aqiéyg%%aflﬁé)lﬂrlgg t hat
1n¢ayem1;dmt@mad>f yeaod othiysH, t habyl WFt h A&l cgemetiBil C6
al kyl or hal oal kyl. 15. A conpound or pharmaceutically
acceptable salt of Fornulas VIla or VIIb N /P~ ~ OSO
O 11@.r- Aopompouny or [gharnapew icHlFyraasertebla Bditnul a
acybf@lng’\_f:&%r eiimSe, Sof Ghe tEHmu1Lr - CH2-, where the -G
groups are optionally substltuted wth 1 or
2 groups Rt hat are independently oxo (fxo can only be
Rt on -C ), hal ogen, CR&Loal kR, C2-C6
al kenyl 1- C6 hal oal kyl, C2-C6 al ky hydr oxy, 127

hydr , C1- C6 alkoxy, hal oald -609) OR13,
-(C1-4 C(O OR13, -CONRLOR11, RO R10R11,
-NR C(O NR] S(0) 2R', -0S(0)2R', -NR (XOI|R', CN,
=N-NR12, or R13. Ais aryl, cycloal kyl,N

het er oar yl heterocycl oal kyl, where each rilng is
optionally Ituted at a substitutable htion

Wi th halogen 1-C6 al kyl, &2-C6 al kenyl, C23

al k al koxy, hanaIkyI hal oal koxy
hyd%%%?? ciz/I&rggxyalkyl CN, aryloxy -S(O)O-Epffﬂ}?E

viakéyl ), -NRLoR11l, C1- 5 al kanoyl, Co- C3al kyl CO2R
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl,

11. A compound or pharmaceutically acceptable salt
according to claim 3, where the A-ring is C3-Cg cycloalkyl, which
is optionally substituted at a substitutable position with
halogen, C;-C¢ alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, C;-Cs; alkoxy,
haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -
S(0)g-2- (C1-C¢ alkyl), -NRjgRy11, C;-C¢ alkanoyl, Co-CzalkylCO,R’,
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C;-C, alkyl, or -SO,NR,cR;;, and

the [3.3.1] ring system is optionally substituted with 1,
2, 3, or 4 groups that are independently oxo, halogen, C;-Cg
alkyl, C,-Cs; alkenyl, C;-Cs haloalkyl, C,-Cs alkynyl, hydroxy,
hydroxyalkyl, C,-Cs alkoxy, haloalkoxy, -C(O)OR,;, -(C.-C, alkyl)-
C(O)OR;3, -CONR;gR;;, -OC(O)NR;oR;;, -NR’C(O)OR”, -NR’S(O),R”,
-0S(0),R”, -NR'C{O)R”, CN, =N-NR,,, or =N-0-R;; and additionally,
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pi peridinyl, piperazinyl, phenyl, phenyl Cl-C4 al kyl,
or - SO02NR1oR11; the bridged ring including the fused
pyrazol ring is optionally substituted at a
substitutable position with a group that is

i ndependently C1-C6 al kyl, C3-C8 cycl oal kyl, C2-C6

al kenyl, C2-C6 al kynyl, Cl1-C6 al koxy, am no, Cl-C6
al kyl am no Cl-C6 dial kyl ami no, -S(0)1-2R , hydroxy,

thgy ?&9%{ kxgrlﬁgf’slcggfgjln%ﬁ%oc@gk%k&egﬁ%@gd ca&b(gn& may

comp@1e P gbkp|§ cyClOpURIS ring(idyadl kpy GRtPRally be

subst DNRORBILL ha1O5EH) W@ﬁ%@kﬂ'\ﬁ oD ky1 .0x0, CN, or
Co- Clal kyl phenyl , where t phenyl is optionally

substituted with 1-5 groups independently sel ected
f romzhal @ge&anaLdCSr aéﬂé)thacex@@%‘zny@c@tabk@@alt

hal gal kyl , a]o hydroxyl , CN,. NO2, aryl agxy, .
acsrgie £ PGt he ot S oatid it is
pypyaydy Ipyrﬁlim'e@gﬂl,, p&ﬁddaﬁQJZrNR pREEIinR1) @nénRl]l &iraegth

r a |ndepen H or.Cl-: . al kyl [
py?%éy%{’k yrazg%bltl onaJrIIly sugéh t uatc(keldog\/l lcglnl%r?ﬁt%%afly
suls bl euttdde alr gibe iog wpte crubsk ytshabdei posigd onwst With togoBps

AU SRl RIS e AR g
almyhn :78s1 ot et h é‘lalﬁﬁlykyflor hahowwml ring

hy@lﬂbk@ﬂaiﬂly Cl@c'é‘*@"legyan -@nghJ %Q@Cshgiﬁfﬁat ORRJHGD c.@
et er.oar

2 fiapeY Do st AT Ry CO-F bomrieiav] GrovRaYY « (e %’rrreiY’es
pyatkylaiapti, opf@ér%aﬁsubsl :ﬁlﬁﬁeﬁzmjlh lpaéxyﬁ byerigx\d, rC,0r
ogen, e ry , heteroaryl, or
al%@hm%rcyg% %VI 6? ups are optionally substituted
Wi t lehe IIB) 5. 1128 igg oty emhbd @rtéohmbhp@nﬁenidgteﬁaw:bgtem,
h dr oxy| I I Y. - h I | Yy,
’(912( ) g&&h#&l t‘%'lagr %}%e(nlnd gﬁe%t:ﬁ% f)xcbh{:}lllgﬁ %gﬁ( Ci= 05
alétb/kerf;él—co ﬁlkphEhylcldpt hahedlkyls utbstcb tattkedy W thydrom,
hy%e;apélmatc are alH%Q?P %ﬁkXX}Eﬂ—Q‘Q@?@Rn Q@ ak K¥hiey1) -

al kox hal oal
C‘ﬁ%?l@xyl CO@RIwRar »y Fe% )NR%@(C}IR@%PR‘yI) NR ﬁlff@_bﬂil
-o€lo -2l kamsd (O)RY! I &Y, =NPRRDYor NE2o-RE axﬁmaawf&many,
i ncl.udi n reoi soners, .tauto S m Xt
ol B PR BPE {HALUALS B BFLdesneat capeps) may
co&bd:ﬁ@tt‘a:bIfermsaldwlbhﬂfﬁofrln@&haﬁk eappaitidnally be
ceut | ahl e.salt g toclaim
Su%gé‘{t ee(r%e&n %%e‘n)%t g‘ptl?( cfry%ggg J?q{riut ed

13. A compound or pharmaceutically acceptable salt

according to Claim 12, wherein the A ring is, thienyl, furanyl,
or pyridyl, each of which is optionally substituted at one or
more substitutable positions with groups that are independently
halogen, C;-C¢ alkyl, C;-C¢ alkoxy, haloalkyl, halocalkoxy,
hydroxyl, CN, aryloxy, -S0,-(C,-Cs alkyl), -NRj¢R;1, C1-C¢ alkanoyl,
pyridyl, phenyl, or -SO,-NR,;,R;;, where each Ry, and R;; is
independently H or C;-C¢ alkyl.
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at a substitutable position wth hal ogen, hydroxyl,

al kyl, al koxy, hal oal kyl, hal oal koxy, CN or NO2; and
Xis -CH2-. 17. A compound or pharnaceutically
acceptable salt according to claim15, wherein Ais
thienyl optionally substituted at a substitutable
position with hal ogen or haloalkyl, and X is -CH2-.
18 A conpound that is selected from

Chl or o- ben enes 12-tri aza-
L o SR8 B Sactac s pa bl sigpEaBle salt
act@rdihgChboclrirenz ewienel fcheyAarJ.ﬁgrmas dted oBydbalkydzishat

s bRty bi88e LARACCBIAL B et ShebpoLima
thiemeunibeyén} 6,93, thimagipliodbud 5 6)d3>>d4dénewhere each of

tha" §%E¥EYElﬁ§s(f£ ng£%ﬁéﬂ§9néﬁ%!%yéhﬁgﬁygé 24 sebdtthithBZ&-
tricyclo dodéeca- (% fa di ene;

pogdtion @%Lbr%ﬂb’@ﬁ?e st RHyL) ALEgRY bp -Ghakmyls

cwc@ dZxoxdyl,| BZBod1KyaY Ch&l 1 Rosty O %y@:@ﬁﬁli‘c@w&&@*yﬁl}@ll‘?n@l
i 4- Chl or o- benzenesulfone%%DS cy clohex -4,5,12-tri a

ATy oY cyéP s (8102 8l ode %xeﬁ)cle,cmaé %mylizg

Co Jcﬁawylcddzmr O-henaene dni bapy) )fuédalyD, erkelypaza-

ovbE LR G495 iperaginanoineny. phenyl i
allﬁl(4nth©ﬁ@h@@mzem®sulfonyl) 7-methyl -4, 8,9, 16-tetraa

t Io
05 g%ghggg%gca{:%?%%y%ggﬁ ]]7'5 ogt%%réally substituted with 1,
2,1%- (% @196@@%%2@@%|1ﬁéﬁ19¢r)demﬂayd¢>t94yh41®9&31 16:t®tra

alﬁ?f‘ tet aﬁYﬁérﬂthC%C]g  RLioh1kyl, C,-Ce alkynyl, hydroxy,
]-hexadeca 7-tetraene:

hy%mfﬁéﬁléﬁﬂor% Per éﬁ&%ulffa&ﬁ?i“fm@’ phEAY QRas 8 ~d Crtilar abipad -
C (OPoR,t £t r-aong)R]; 10-6t (b)/R,RQ, -NR'C(0)OR”, -NR‘S(0);R”,

9] - hexadec 10) 5,7-tetraeneg;

'Oig‘-”e% chl o‘FPo"théené%\hl FENARY ~ PrpRBRY TRy 38dgaddi tignpldy
thaadjacent carbons (not including the bridegehead carbons) may
cobELIARECEOLAY 3 02rd0 08,1100 o33 LAR e Tt
sumtl(wt@ﬁl vitth hedrgeres thfGnylky o, Babodlgypent aaza

tetracycl o[ 10, 3,1, 02'10,

05.9£hexadeca 2(10) 3,5, 7-tetraene;

16- & d]?‘o?@lpﬁéﬁée??‘ewla%ﬁ%ﬁu?a%if RACeRFaRle ¢a8t oot 6-

ropeitaazath eds aaysl o-[ 10,3, 1, 02' 10,
05' 9] hexadeca-2(10), 3, 5, 7- tetraene

16- (4- Chl or o- benze éh ionyl) 4,6, 9, 16Q@é¥raaza-
3,-tet raene; @

tetracycl o[ 10, 3, 1,
5" ' ] hexadeca-2(1

tricyclo[6.3.1.2 deca- 2( 3-
N/N
H
Formula VIIa Formula VIIb

wherein

X is -C-, -CH-, or -CH,-, where the -C- and -CH- groups are
optionally substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-}, halogen, C;-C¢ alkyl,

C,-C¢ alkenyl, C;-Cs haloalkyl, C,-C¢ alkynyl, hydroxy,
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13- (4- Chl oro- benzenesul fonyl ) -5-nethyl -4, 6, 13-tri aza-
tricyclo[7.3.1.02"7]trideca-2(7),3,5-triene;
2-[12-(4-Chl oro-benzenesul fonyl)-4,5,12-tri aza-
tricyclo[6.3.1.02' 6] dodeca- 2(6), 3-di en-5-yl]-ethanol;
16- (4- Chl or o- benzenesul fonyl ) - 6- acet am do-4, 8, 9, 16-t et
raaza tetracycl o[ 10, 3,1,02, 1

05. 9] - hexadeca- 2(10), 3,5, 7-t et raene;

hyéigg{céal(ﬂ}'l‘?ré’;-*é? N7GRAGSU! A0 kasly ATANBT Gr.8; 8- @418 RERYA -
C(P¢PRiacy CICONRORB, 1;702(0) NBZRA] - hE&k &3 QR2( TR '8(8) Rt et r
—0agHfR"12- (ﬁR ho b@@ze_ﬁeﬁﬂl fagy = 6,, ®,12-triaza-

trlcyclo[6 g i en-3-ol ;
12- B ientbrl- Bé(ﬁ%%?ﬂ]é‘é’l}l f ﬁsﬁr)oazwﬁe%wet&rscw%lm%a
whiek b C¥LdO[6ng. s QA+ 6bBHO0C duBs Ortiit@A- 3t @l isubstitutable
enzenesulfon [)-5-fluaqro-9,16-djaz

poljs'g{:JE%i:%:tg @Pogeil 0%t i:@ alkyl, C,-C¢ alkenyl, C,-Cg a?kynyl,

c,0& a].h@x;lﬁ,dhaaoﬂk’kﬂ),, Bélﬁ?al‘koﬁyt eiydrerel, hydroxyalkyl, CN,
4 zene on 2-tr aza-

a4 ??c cF%[g 327, 0266f3%6@Ca¥g%€§”3 %ﬁeﬁ afg%}’ Co-

Csdliky(14£0e1 .opyx bdnize rths';amfbnyflu)ramyls pyrrelwzapyrrolidinyl,

pl%%%%%ﬁ(\:ﬁ[ 6p§p%ra%}191u'}%e%§l §1dge'&e’a1kyl or -

I'or 0- benzenesul T onyl) S et 2-iriaza-
SOp¥R1gR2ed 0] 6. 3. 1. 02' 6] dodeca-2(6), 3- dlene

12- (&ecbkpa&do%mﬁgnﬁﬂhﬁwlt)heSfHE&thyraz&i ifilgok @net h
°P£18n61121-\’t FPSi'él"t%eéyﬁT— i Gubsyi Bragle pdd °‘2(‘6§”3 A PEAE?

that is 1é1t:i|ependebntly C:- Csl?lkyll )C3 Cs cycloalkyl, hcz|C6 alkenyl,
12- (4- or g- benzenesul f on 3-tri or gnet -4,5,12

i LRIy Pesfe 5P, 198911 Bodecarssris

didd kdan(idoCht H(@-hBNZ enmuk]‘(ortwd)ro#yélldﬂ- t hahcz,acl Cz

| o[.6. odec ﬁn -y et h
tlL %% E qsoro %’enze%esul Zéc%z}:{ azgdq(%Wﬁ
-CHPI Yol o[(6: T 1e U 1B} dOB=2, 439(@.) S HVELCH (P} B rot-FyD g

_oRRB A, 08, _MRCBIhfoBCi d C,-C,alkylphenyl, where th
QFF il hi oroq%é%zene§%1#%%yf§ f 5ﬁ32y'?|§§%- where the

PhFPY%y%ﬁ(ﬂPGlanFMJZSBT%RRR&§3d2W€Fhﬂleﬁ IEIHES- nderfndephlyY
sel1dcO&D ﬁ%ﬂ)’ﬁalc@%‘hercl ~C¢ alkyl, -C02 , C1-C¢ alkoxy,
aﬁ £ %oro benzenesulfonyl 4 12 triaza-
hapa %'o 81 xye) ey, Qﬁ'e FYL8Fhoxyl (Péo-aci@Ce
alally) -ewtigy;, C,-Cs¢ alkanoyl, pyrldyl phenyl, and -SO,NR;oRi:;
13- (4 l.or 0- benzenesul fonyl)-4,6,.1 tr|
tri cfi?:lgﬁfl?ﬁ’g 1° ‘% ?I‘I ece\z{ll %( c §n rncgeﬁl%%y Faoh 5e:C
alksl(4WH§ﬂeothﬁkﬁikyénESLnﬁu;nyh)ly1s@b&@ltuuedzalth an aryl,

wh%[*g Cé’l@ %[r;l BiQ'O%'iZJléf]yj %ﬁﬁé%t@t’ea’ \?itgl{ ile'ﬂ‘éi 5 groups that

are independently halogen, hydroxyl, alkyl, alkoxy, haloalkyl,

haloalkoxy, CN or NO;; or R,, and R,; together may form a 3-8
membered ring optionally including an additional hetercatom such
as N, O or S;

R;s is H, aryl, heteroaryl, heterocycloalkyl, -SO,R’, -
C(O)R’, -C(O)OR’, or C;-Cs alkyl optionally substituted with
aryl, hydroxyl, or halogen, where the aryl, heteroaryl, or
heterocycloalkyl groups are optionally substituted with 1 to 5
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12- (4- Chl or o- benzenesul fonyl )-3-trifluoronethyl-4,5,12
-triaza- tricyclo[6.3.1. 02" 6] dodeca-2(6), 3-di ene;

12- (4- Chl or o- benzenesul fonyl )-3,4,5,12-tetraaza
tricyclo[6.3.1.02""]dodeca-2(6), 3-di ene;

13- (4- Chl or o- benzenesul fonyl ) - 5- met hoxy- 4, 6, 13-tri aza-
tricyclo[7.3.1.02""]trideca-2(7),3,5-triene;

3- Chl oro-12-(4-chl oro- benzenesulfonyl) 4,5,12-tri aza-

tricy 6.3..1.02, 6] dode 6 ene
arbhbf SEHan B 6. HISRPENACT ol S BT RPOE 53187k ¢ PABRY
hatleaTiyal,0h613alkd3¥, 6¢1<Dlaﬂeuag,2(aﬁ)1 3-di ene;

12- (4- Chl.or benze qu n di or th 5,12-

tri g?za- S E gFo[ : %% ée@yf 6)Co?r>ad yﬁenyll?f
pheRy] &pﬁlboabl}bsnbenetsmefdowytl') -4 t8, 3 209tqupgz bhat are

6).dad 6 h e,
e S oo e LB Fay ) - 5 PRt aer ol S, 12-
haf pa Hod /t b E9Thkep®, 3hvdoxyd] d%e@ayiz@@) SSsze(ﬁe-Cs alkyl),
-NR%R(;4- €hlcororagn fn%ﬁ&lltigﬂylﬁhe% &TEtrlit%’zl S&i f%yrlmm P 12-

triaza- tricyclo[6 dodeca- 2(6), 3- |ene
12- CECEREHID er@ﬁ%%Wégﬁrﬁonwtomess 1 RigEpEsS of

s tbfé@:}&ﬂn@&ﬁ and/ 22t Bl edeeac? (Fhartadé@iicadl0€icceptable
a#g o-benzenesulfonyl)-7-nethy|-4,5,12-triaza
Pc ﬁrgf :3.1.02' 6] dodeca- 2(6), 3-di ene;
12-(4- Chl or o- benzenesul fonyl )-7-ethyl-4,5,12-tri aza-

12! B noschtte Bl RESRE Al dlanty 0% sapte sl
acppr@l}ng @chBalln Qs a]rmnaA21$)phgnﬂ1 eqm:lonally substituted

1 u l a nl a
ttgléé ;}ocsgilteisgnlkéegésg@gagldgggxzx% 61)%gé dﬁé%c{ao_%@ lkyl,

al!fexxml@ﬁpailéﬂbe ﬁ?éﬁ@%‘iﬂW@ nGY )ax4 N, 1 2ngdr K ab%-—CHz~
tricyclo[6.3.1.02" 6] dodeca-2(6), 3-di en- 3- ylan1ne
N-[ 12- (4- Chl or o- henzenesul fonyl )-4,5, 12-trj aza-
tridycl of6SFPLUHY: ?ﬂcﬁﬂﬁé&%c%ﬁquaélﬂl%ﬁ?e?t9P}ezﬁﬁéFanlde
acpordihy 4oCBlAin0-16enaenesul A ol thidndl lobtlibhars,

Su%é{:]d‘ylgt[eﬁygt 3%;'5?%51:111& %apgé 6!:)10% Qit:el{’]%alloggr?r hoxylic
ha[l $@1K-, Chhdrx-izengenesul fonyl )-4,5,12-tri aza-
tricyclo[6.3.1.02. 6] dodeca-2(6), 3-di en-10-yl ] - net hanol
’ 18. A compound that is selected from:
12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%1dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza-
tricyclo[6.3.1.0*°]dodeca-2(6),3-diene;
5-tert-Butyl-12-(4~chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;
5-Benzyl-12- (4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-5-(4-isopropyl-phenyl)-4,5,12-
triaza-tricyclo[6.3.1.0*¢]dodeca-2(6),3-diene;
12~ (4-Chloro-benzenesulfonyl)-5-cyclochexyl-4,5,12-triaza~
tricyclo[6.3.1.0°%]dodeca-2(6),3-diene;
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12- (4- Chl or o- benzenesul fonyl )-4,5,12-tri aza
tricyclo[6.3.1.02, 6] dodeca-2(6), 3-di ene-10-car boxylic
acid; 19. A conmpound that is selected fromthe group
of conpounds with the follow ng structures: 132 R .0
4"P 04/00 0"0s NS~ NS-C NSNI~J~I A d V N\
Cl NN NNH2 CH3 Ncc ORGqg, 19 QAQOSd ,S Ns~I
S NA d d NINIVV~-NNNNNN NO ,0\ NS

Ny4h6SF%;§%%aﬁocken§%Hgsha5$*yﬁ$ gl% %3160 E%é%&%%ﬂ N~|
tesfpeclom3o, NN 19 Rfi 10° Rl heradesa-2 F9)E3\ 5p7- tRtgrepeN S J°
'S L(R¢éhloro—benzenesulfonyl)—7-methy1—4,8,9,16—tetraaza—

tetracyclo[10,3,1,0%*'%, 0°%°] -hexadeca-2(10),3,5, 7-tetraene;

16- (4-Chloro-benzenesulfonyl)-7-hydroxy-4,8,9,1l6-tetraaza-
tetracyclo[10,3,1,0%*°,05°] -hexadeca-2(10),3,5, 7-tetraene;

16- (4-Chloro-benzenesulfonyl)-6-phenyl-4,8,9,16~tetraaza-
tetracyclo[10,3,1,0%*%,0%°] -hexadeca-2(10),3,5, 7-tetraene;

16- (4-Chloro-benzenesulfonyl)-7-phenyl-4,8,9,16~tetraaza-
tetracyclo[10,3,1, 0%, 0%° -hexadeca-2(10),3,5,7-tetraene;

16-(4-Chloro-benzenesulfonyl)-4,6,8,9,1l6-pentaaza-
tetracyclo[10,3,1,0%*,0%° hexadeca-2(10),3,5, 7-tetraene;

16- (4-Chloro-benzenesul fonyl)-7-methylthio-4,6,8,9,16-
pentaaza-tetracyclo-[10,3,1, 0%, 0% hexadeca-2(10),3,5,7-tetraene;

16-(4-Chloro-benzenesulfonyl)-4,6,9,16-tetraaza-~
tetracyclo[10,3,1, 0%, 0% hexadeca-2(10),3,5,7-tetraene;

12-(4-Chloro-benzenesul fonyl)-5-oxa~4, 12-diaza-
tricyclo[6.3.1.0*°]dodeca-2(6),3-diene;

13- (4-Chloro-benzenesul fonyl)-5-methyl-4,6,13-triaza-
tricyclo[7.3.1.0%"]trideca-2(7),3,5-triene;

2-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-dien-5-yl]-ethanol;

16-(4-Chloro-benzenesulfonyl)-6-acetamido-4,8,9,16-tetraaza-
tetracyclo[10,3,1, 0%, 05%%] -hexadeca-2(10),3,5, 7-tetraene;

16-(4-Chloro-benzenesulfonyl)-7-amino-4,6,8,9,16-pentaaza-
tetracyclo[10,3,1, 0%, 0%°] -hexadeca-2(10),3,5, 7-tetraene;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%°]-2(6),3-dien-3-01;

12-(4-Chloro-benzenesul fonyl)-4-methyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2,5-dien-3-01;

16-(4-Chloro-benzenesulfonyl)-5-£fluoro-9,16-diaza-
tetracyclo[10,3,1,0%°, 0* *1hexadeca-2(10),3(8),4, 6-tetraene;

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%°]dodeca-2(6),3-diene;
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"JJf, d d d d H r CR3r - C ~NH NNH F3C NON
~NHN HN 133 ckP 0,9 cl I ~-~C ~ =~ cl R- CHF2
rNH2 O~ _O ;NH ~NH //~~j~ ~~JJ N NNNHHC NNH 1
Il ¢l OO- NNNH1 NNH $,JaCl C c C OO0/ C N
J N H3C N ~CH3 HZN NNH I NH2 o N-NH ~N  HN-N HN-N
Cl Oo4,pP. 0O NS~NScl cl cI OH ONNMF
N NNHHVNSNS- ~TS~ C d 0a OC NNIJNO

N r1€H$4—Chloro-benzenesulfonyl)—4,5,ll—triaza—

tricyclo[6.3.1.0%%lundeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-3-methyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-5-methyl-3-trifluoromethyl-
4,5,12-triaza-tricyclo[6.3.1.0%%]-dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-triaza~
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

1-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2,5-dien-4-yl]-ethanone;

1-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2,5-dien-4-yl]-2-methyl-propan-1-one;

Acetic acid 2-[12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2,5-dien-4-y1]1-1, 1-dimethyl-2-oxo-ethyl
ester;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%*%]dodeca-2,5-diene-4-carboxylic acid allyl ester;

13- (4-Chloro-benzenesulfonyl)-4,6,13-triaza-
tricyclo[7.3.1.0%*"]trideca-2(7),3,5-trien-5-ylamine;

13- (4-Chloro-benzenesulfonyl)-4,6,13-triaza-
tricyclo[7.3.1.0*7]trideca-2(7),3,5-triene;

12~ (4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0%*¢]dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-3,4,5,12-tetraaza-
tricyclo[6.3.1.0%*%]dodeca-2(6),3-diene;

13- (4-Chloro-benzenesulfonyl)-5-methoxy-4,6,13-triaza-
tricyclo[7.3.1.0*"]trideca-2(7),3,5-triene;

3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl) -3-methyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-3-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-diene;
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HN-NOSOa NNHZN H O O O OSOCSOCS N O
OH NNNH N-NH N=N and pharnaceutically acceptable salts
t hereof. 20. A conposition conprising a

t herapeutically effective anmount of a conmpound or
salt of claiml and at | east one pharnaceutically
accept abl e sol vent, adjuvant, excipient, carrier,

bi nder  Qrpdbsl HLILADL w1 £h391) -4, 5, 12-triaza-
tricyclof6.3.1.0*°%]dodeca-2(6),3-dien-3-ylamine;

12- (4-Chloro-benzenesul fonyl)-3-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-3-methylsulfanyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-dien-7-one;

12- (4-Chloro-benzenesulfonyl)-7-methyl-4,5,12-triaza-
tricyclo[6.3.1.0%*%dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-7-ethyl-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-diene;

12-(5-Chloro-thiophene-2-sulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%*%]dodeca-2(6),3-dien-7-0l;

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-dien-3-ylamine;

N-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-dien-7-yl]-acetamide;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene-10-carboxylic acid ethyl
ester;

[12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-dien-10-yl]-methanol;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-diene-10-carboxylic acid;

19. A compound that is selected from the group of

compounds with the following structures:
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and pharmaceutically acceptable salts thereof.

20. A composition comprising a therapeutically effective
amount of a compound or salt of claim 1 and at least one
pharmaceutically acceptable solvent, adjuvant, excipient,

carrier, binder or disintegrant.
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