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Bridged N-Cyclic Sulfonamido Inhibitors of Gamma Secretes This
application claims priority from U.S. Provisional application No.
60/709,961. Med August 19, 2005, which is Incorporated by reference, In
its entirety. Cross-Reference To Related Applications This application
is a divisional of U.S. application Sec. No, 11/465,726 filed Aug. 18, 2006,
which claims the benefit under 35 U S.C. 119(e) to provisional application
U.S. Ser. No. 60/709,961 filed Aug. 19, 2005, both of which are
incorporated herein by reference. Background of the Invention 10 Field of
the Invention The invention relates to bridged N-cyclic sulfonamido
compoBritigeddeBysicSulfenmmisiarihibitossafRamiva fedratage which Inhibit
gaITHRassicatsR SRIMS Briviyiioi IJ SantidsorRieppraIoa /0. 65/2008b € Find
Augh Q6 5, WicMNsIHSIBRMEPRATIEIE GO THROBRIG,PT the present 15

Invention are useful In the prevention of cognitive disorders in patients
susceptible to cognitive disorders and/or in the treatment of patents vAth

cogritiyRalisende ol ReMRAARIRAtL{urther deterioration In their
comnigiappliGtaieind thasibmbaldd Blshaipielts Bse are 183, IR itegaigeralnams,

whictyiaimiivopeRafitimiei ek . diBleriployisiog mrtivatoSsSoBendinory,
60/7Q851 i B8R AHSatHRRY; Rerhehieig Eﬁ‘ifmfﬂﬁ%‘? Besain Ry ¢leeBradually leads

to profound mental dgtg&o %8“@ W&% %e]ath AD is a very

common cause of progres ve men ementia) in aged humans
and is believed to represent the fourth most common medical cause of
dedi8ligette inyepfianstates. Al) has been 25 observed In races and ethnic
groUipsinventidnieletesrta lpidgsd hNsyaliosjfonamidoccumpoohilstivsedowithic health
hetdrsaRiRMmeldReyEioaIRARINg, MHIdIeRHI EsEmnReskif-aE ard Baniyblwiaderee
relo WP L ichRls:d nrkb%e'f&rytﬁra RS QIRRGRD irBbMESSHd BadeaPIC-
iweNﬂon eatmen tere‘(;:'cn vel goge\ﬁwntasAB or.rev sgs its symproms and
el dsgriets i pacle oA biS

course Is C rre nown rains o als WI Ibit

-wgemﬁa@rg?gaers@rdn thedrsrtmgrtofnatients wiih rogRifes drorjere dn a'HﬁnMd

inhibihiyjrthendeietioratiglnl terirsostiiom blood vessels) and neuroffbrlltary tangles.
Large. numbers of these lesions, particularly amytold plaques and
neusplibstiginiangles, are generally found In several areas of the human

brayj, mparant for n@ ngngr% e %r chargélkﬁ%c\%ﬂ!r@%

numbers o ISafons 1n a more res rictive anatP,
6 do not

orog RIS S PSR, AT RS OB PR epong
oraghialip e trpEpuath mmsraﬂaram@%wmmmr@rdsmw%m
caugé, aff progressivelteehiah faliuref(dementia) In aged humans and is believed to represent
the fourth most common medical cause of death In the United States. AD has been
observed in races and sthnic groups worldwide and presents a major present and future
public health problem. The disease Is currently estimated to affect about two to three million
individuals in the United States alone. AD is at present incurable. No treatment that
effectively prevents AD or reverses its symptoms and course is currently known.

The brains of individuals with AD exhiblt characteristic leslons termed senile (or
amyloid) plaques, amyloid angiopathy (amyloid deposits In blood vessels) and neurofibrillary
tangles. Large numbers of these lesions, particularly amyloid plaques and nsurofibrillary
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. Amylold plaques and amyloid anglopathy 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 deflnitive diagnosis of AD usually
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individuals with Trisomy 21 (Down's Syndrome) and Hereditary Cerebral
Hemorrhage wtth Arnyloidosis of the Dutch Type (HCHWA-D). Al present,
a definitive diagnosis of AD usually requires observing the
aforementioned lesions in the brain tissue of patients who have died with
the disease or, rarely, in small biopsied samples of brain tissue taken
during an invasive neurosurgical procedure. The principal chemical
constituent of the amyloid plaques and vascular amyloid 5 deposits
old anglopathy) characteristic of AD and the other disorders
requ'%?ﬁf@ errngRiapasisRinna B abmin issur ohnalieyp MR Akt HBdut
with t3@dBeaseinG raciys idlerighkitesiath eafiminy lfibrgie fissle (FraPjusing emisviasive
neurddllrgfE Breged(¢t. R-Amyloid peptide was first purified and a partial amino

a“l‘ﬂe’fﬁ%‘éﬁ%&%&?&??@Ragn'i’Xf%@&gg&%é&@%@%ﬁ%ﬁ%ﬁﬁeg

20:885-890 ation procedure and the sequence
depogiiz amy WH@?&‘QPE‘M%"&W‘R‘S‘ 8|8fs°‘9r8“8é‘é?:ﬁ%8{1“‘|‘ﬁ°(j’§s PaRipfad goove

is an 4ppEBIBARlY 4.2 KiotiedandkB) orotpbarf abelbidHdpoineraids dasigneled thefe
amyl&ith peptide a ARE ol $oaiEARISIARS AliH@ N 8/A% MalhiyRgpeplidy was firsiplakgar
and d%‘ﬁw%%ré&ﬁ' Qeﬁﬁféﬁ@éjxﬁ'é@ ?dwga' HyRERAHEF B Qrfﬁ%&éﬁnp@%pmétlés

norm s |n t|s ues of various ani

Compi R s of R SRS SRS et

28 a’@é?rﬂ?t@t?ﬁ?é’@%%‘[‘é’ %91%%6@9@ %ﬂ‘%es as a.peptide fragment that
is Kiseoudat BicioyiédP Ent proteibahemics 2yateses) hSeghentiahgtthe @saimydpidf the

peptifl RCHERRI REARENY HRBR T’a\‘ﬁ@?ﬁr&@ﬁ%ﬁ&éﬁigﬂ?ﬁﬁaw Ayl BrediSor
oot BB ELClBses, e las (0 i amiodpepids agept Soth
ave now-peen moI |l ml r‘Y Haracsterlze to

inclucting ﬁ‘é"?év5fé°"§'§9@r%ﬁ tﬁﬁé%”é?/fﬂ@??c@ﬂ‘?cﬁﬁ%l‘t@"?ﬁéf brBRtdegerstrated
that fearaloid peipisiositiors ab Epentivd diab@enpthetiseiptapd SoseARR Ay witeasehe

onzyRa§)08BAGSIGPHrOERY 6ARIREEEE BRASIHINELRY BHRIPRBS BlalYeRES O
goneiE79E BoRofd B ARG Bl e NRU B IO I HradhHEn IOt

Important line of evi nce Iscovery t at mISS NA mutations

Both S’E%Hﬂ?ﬁd‘%{’&&%‘?e&? fRdlepyiariy cinneda Al EBraRRrBRAR ETRING EYRIYINd in
affayesdl inesrt eridpnrerioticate thet peebiersivb e bibdapasiida alifenvieid a

peptigieplejica Bymiaie ronined irnmiigdhdsisror aD/sRd(€aagradatiaogiNatyreptoms

by yeéé%i&‘&a%‘éé (é@é’%r %ﬂ&l@@dﬂ&%&&@h aHRe IR B 1AL 989);
taI c?hen e, 25 1991 noth rsucr{: mutatio J‘717

impof it SR & A T AT

of thecHAARITRY I%ﬁw'éﬁf%“rﬁ%‘bﬁ% ﬁ%ﬂﬁd@f@ BaitariRsl et ot SuAierint
membeferéseeta trelss Svitialgamticatly iiaterchimed (B storfacfiy) \Gesteapatied

Natur8) 3R5724M o TosiR|c b IafeArebl LaRARe3454 B9 2hc bR e masu

otal. %ﬁ‘%ﬁiﬁ%ﬁ ﬁ?@‘x %ﬁ%&? @J&%U%%%% '9@ S’L!hax?aﬁa

gene, are the speC| IC mo ecu ar cause o D

compissdefaifuisd menmheshagny oftifeihas ivadetion ssparigriet 3t amino
agigh693 of the 770-amino acid isoform of APP has been identified as the

leucing, b feeienenin dia S aefeBRsIRIOA RiaSuadish fmijyves reprited
in 19ghéMuentrdnt. AMahirecClengly ¢iB5 ¥ 1R92)a Gereoe liajanscasalysenbase a

demdPBRAGIVRS thate' RREMNS SR ISSERASRAHRIMEIAY I ABAgEhéare
the sgéﬂﬁéﬁqom%@ﬂ%sw@sm& hh‘ﬁ%%ﬁé&?a&’m&{.ﬁ‘g}étéé%ﬁ %EEAFE’ i aggﬂsﬁ'%a“v

d cases of FI’OVG that alteration metabolism, an

mutan 2 AR R B Al dhe 37 RET S R0 SRIoRT o 4B, e Hanter e then

cause of the B-amyloid peptide deposition disease, HCHWA-D, and a change from alanine
to glycine at amino acid 692 appears to cause a phenotype that resembles AD is some
patients but HCHWA-D in others. The discovery of these and other mutations in APP in
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Despite the progress which has been made in understanding the
underlying mechanisms of AD and otherfkamyloid peptide related
diseases, there remains a need to 5 develop methods and compositions
for treatment of the disease(s). Ideally, the treatment methods would
advantageously be based on drugs, which are capable of inhibiting
rsamyioid peptide release and/or its synthesis in vivo. One approach
toward inhibiting amyloid peptide synthesis in vivo Is by inhibiting gamma
etase the enzyge res bIe for erminal cleava

cone e e D e P Sl o A S AT A s s

dep%‘&ﬂ@%@ |¥f¢€l¥!ﬁﬁ W%ﬁ@%té%ﬁ%fé% for gamma secretes& are
13besriedhl prod/éet wisich-bhedeenl rvadb dxyntierstanding gredady(@TF) of

mectRiEnd DR OBSTEERGIOR sw@%ﬁﬁ@eaae@mﬁ @Eﬁﬁ.ﬁw%
devePCCrHeﬁab%s”;ﬁJ’J&ﬂebﬁse{#oﬁ Wﬁﬂégmbﬁ?”ﬁh%@é Aﬁié’auwg'&% Ogy n

nma-secretase have een emonstrate

me*“ﬁ%‘gg@ﬂE%Bﬁ%%ﬁ')b‘éﬁé’?ﬁf&%‘;ﬁwsﬂhf@ ?fej’aﬁ?P% °B“‘A‘?ﬁ!ﬁ?r§on L. Z.
amylgithpeptide thiegzdandlpiitscaynthesis Faivg, S. B. Freedman, B. Folmer, E.
GabrbapproachltoWans riybiikg #hndid4aplde Syhthesio nayiga s byanhiBRERIaSE

ga W&Ee%%%é @%Xh%l&&ﬁ%@%é%&?t&?nﬁﬁﬁi'Elealzé\délﬂégﬁiﬁ}?dﬁh
i

a secretase Is rEC(ﬁ% E to be a multi-subunit

prod & E&Xi%)ﬂg@%"g? fﬁ@’B?Btéé’M%%’ e &rs R Lb8MREEE and
subsfrates JofDanmecisotatasy JE(HPavehaswelas-codeavetepxsderminglth
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occuwI |n2the Ee(%%r Dﬁs%e\r/nvmang E!o‘r]n -l];) ol?ﬁgH alhﬁblic{)rs (o] H Steln rh |oI

econs utlon Or gamma-Secre ase VI y
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V. Jan\M/difdrdeson, . Zétken F200ShintBadniews Lsédrangse. B. dmedmandhe
Folmief Ot BoRibaYh|aX S.HBRAGASkS brieo N FileEsHANgAhalseanthad Pen-2."
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S comprises the catalytic molety of the comp ex, wh he_ other
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presepiting £BEb ardiSPeNiearieneApyrh @nsorapRDg Siieapet B (RWBirdohdr PBN-
2, anPRigagtrinih-Berdsenitin gnslabdi 6A atitine\ylimiTaceritis @ esppRIC” Nauwehive
38(183 mﬁnéa%fermse CRRRES: N@é&&y B8bLdoRd; 12 SGRNSIRIRE yyiiks this
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necegafsfor E'%@HB%HIBP@&H@%W%%@F%W) RSP REPRASRTP.
(revigyrad in RpEteoresBal00Ry TAnbréSRenitih atdfitieastriomithyRyafeniin geerits"
an addod g@ﬁ*hﬁi%o?é@se%hﬂbxpwéﬁrmlﬁ@(ﬂpm% maaéiy@ralwmﬁrﬁstﬁym&mte

tiondn
PS k“%?ME’%%%%%%%zWE%EJ%%%.on”z‘?vgﬁzf%%@@é‘ﬂ“ (e Stpabis B
Sty K LIRERRRRTIST < BHSHIAPIor G FHBRHnATTER S stmgc{geg? Frien
Leuvam (199 Reficiency phrteseniliny idnbibiia e -TormgLileaydoe piramgkid precursor
proteRiTCIQARUPSBON(BB56)) daT BT REaEE, CL4AG© AL BéRoe NabIEL ARREREHE): 513-7;
d.seé{”k?e@){nk% o Warﬁﬁ)@ld&era@?@ﬂg&" Matite YR (E68)%593:40; RENRRA2R00)-

e transmembrane ‘as
L. Serneels, W. Annaert, D. Collen, L. Schoonjans and B. De Strooper (2000). "Total

inactivation of gamma-secretase activity in presenilin-deficient embryonic stem cells." Nat

3



10

15

20

25

30

35

presenilin 1 and 2 are obligatory for gamma-secretase activity and
amyloid beta-proteln generation.” J Biol Chem 275(5): 3173-8); active site
directed substrate-based transition state isosteres designed to Inhibit
gamma secretase directly conjugate to PS (Esler, W. P., 10W. T.
Kimberly, B. L. Ostaszewski, T. S. Diehl, C. L. Moore, J. Y. Tsai, T.
Rahmati, W. Xia, D. J. Selkoe and M. S. Wolfe (2000). "Transition-state
analogue inhibitors of gammasecretase bind directly to presenilin-1." Nat
d2(7): 428-34 T Lal, astro J.
Col S ATk P TETATS A R SV sl e SRk Iy S e
memmwomnéta'a@ﬁﬁa@u%mactmm&elnmﬂewm@am% f&sm active
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agents owing to the importance ofgNotch function in adult tissues (Fortin’,
M. E. (2002). "Gamma-secretase-mediated proteolysis in
cell-surface-receptor signaling: Nat 15 Rev Mel Cell Biel 3(9): 673-84.) As
APP knock-out mice develop normally and without an overt phenotype
Zheng, H., M. Jiang, M. E. Trumbauer, R. Hopkins, D. J. SirinathsIinghji, K.
A. Stevens, M. W. Conner, H. H. Slunt, S. S. Sis.odia, Il. Y. Chen et al.
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In a broad aspect, the invention provides compounds of Formula I:

Rd '4-Ri R2 Formula | 30stereoisomers, tauterners, mixtures of
stereolsomers and/or tautomers or pharmaceutically acceptable salts
thereof, wherein, the A-ring Is aryl, cycloalkyl, heteroaryl or
heterocycloaikyl, where each ring is optionally substituted at a
substitutable position with halogen, Ci-Ce alkyl, C2-C6 alkenyl, Cr 35Ce
alkynyl, Ci- Ce alkoxy haloalkyl haioalkoxy, hydroxyl, hydroxyalkyl, ON,

arylox || Cl- k
o B GROb Bl e RSB Tt SRR I Brocured for
the coergmmmpsrﬁﬂm ahaomﬁeéorﬁsvﬁ@rtmam%(?:); 45BPcASd (31 NatriyKko
phenctyisies, wetyesintiee hitrtige phisnatyaeheltséortide R&D KO gt ashdapomis)y

reproc‘MB&febg WSMP%Q‘G&M@Q{@ Im.&emaggw%n & a. b@éba”ibéﬁél@ﬁ?dog
an re the
presemlln 1 lnl}gltS t%é RQI‘I‘I‘%I su st or eo&?olllnﬁrrlecy% %gtf Ii@aﬁﬁe}]]%@b%%

emIs optlona OUpS at are
Y LN A IS R U I L,
Berns@i- CHARy rivlice Jahiing  botfd poeseaily| a@@sakikinbyt barlp aidrionic (@RIRY3,
defectd € Edndartian)) 18(H2)024033 0; GG e A, EOSERABNIR M Rédnhad RS- CHKYR. L.

Scmo%?egﬁtbzc%r onsggéﬁn%#b@nggéglga%%ﬂoewa%@éﬁ nangézi%e 3. 3%
P'ese[@'%ﬁ'ﬁ'ﬁ '8 STRE:5E R f&?ﬁ?ﬁ%ﬁ'@f%@uéé%étg ?91’6?“3‘*"“9 of
phenm@@yemequplm%@amcemﬁ#bm%pﬂbﬁw Slotebvitondhe gpgyme (PS)
suggestiiatunhibieoRasdiyanmid thebrgsee! thift alsts imbaoestcle it tiod My Bdkbi’mted
as thé?ép(%ﬁgﬁ&égﬁ:ﬁ% éé% ggﬁﬂg%ﬂxhc%fﬁﬁtaﬂfuﬁaﬂmﬁh Q%:E)'st%lés BHi, M |
= Cfi, e e i SARhaR B Ol e ot SRRl
Rev M@(@ﬂ%lﬂt@&ﬁbﬁi@ Bé(b)%ﬁ@?@dswy!mqf m@mthamml%ﬁad @ithogt an
overt flerGigdeyZheyig( HCc.akapi ey OT romp by IRV Hmidns heny| Stripathidmobji) K.
A StéMQﬁé?@?\ﬂ%bfﬁrﬁ?@ﬂ@%&%b&“tﬁt@%ﬁm %5\9@3% é?(‘ia‘? mmlce
C {0) alogen loa

cerogfh 738 HRTRER ‘r'saw e a"%m&’""%é?o%‘aa S ?fée?ﬁ’k LR
M. Jiang. Ms %E&ff&'@ﬁ"ify i Sﬁﬁ@ﬁs?lﬂ%IWdR m?@ﬂlﬁmlﬁ’@%ﬁd RRYRRSNSHy.
R. Dawgom@aBeycechlYbrisomenet[d, 319Po): thetdAdyldidintpeysoe protaivtdefidieding
mice KRR idgeteaglceasbans HeamassIMbiBRNthRHMRT Bare1(d): 43bls1amsior
cumuréa%%mawas tm.fé%sm %@@&é% %Fme%t &ﬂﬁﬁg@%%@ébe BehBHbS Wﬁaﬂ

at are | endén

r moyre en, C1-Co a
nave Sy % O RHER 47 A8 AE e AR ARl A I 7EEtss
procegging OWH@?B -the aIkyI is 250ptionally substituted with an aryl (such as

phenyl or naphthyl, where phenyl is preferred),

Summary of the Invention
In a broad aspect, the invention provides compounds of Formula I:
0 0

@)\SI/ N,R1
, 32
Formula | )

stereoisomers, tautomers, mixtures of stereoisomers and/or tautomers or
pharmaceutically acceptable salts thereof,

wherein,

the A-ring is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, where each ring is
optionally substituted at a substitutable position with halogen, C-Cg alkyl, C2-Cg alkenyl, C,-
Cs alkynyl, C,-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(O)o.-
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where the aryl is optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN
or NO2; and R10 and Rii together may form a 3-8 membered ring
optionally including an additional heteroatom such as N, O or S; R12 is H,

(Cs- c&iw@ﬁ eyl RY - 92cankEsiesh as- étﬁﬂrbﬁzﬁamﬁb%%gt%wﬂdﬁkw aryl,

il (?a pref rred&where the aryl is optionally substituted with 1 to 5 groups
arylaligylls O 72 Az é'ﬁt:}ently halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
hdtealkdRe, @MneNO2orm a [3R81E i H [8r -0 alistboptidreaththe nitrogen is

attacmt%q@WH$5¥,e(§&’EQrﬁ§rﬁhWrQr()’tﬁrihgf'ﬁlnereglr@oﬂéqr?fﬁ@wng system is

hydroxyT, or halogen, where the aryl is optionally substituted with
Opt'onf“% @@F’Gﬁﬂé’vtﬁht“&re%dgﬁéhderﬂr yWRisgERYRyBRa AN Efkife dfkdxy o [3-2.1]
ring systtoalisybptiatcalkenystiNednoitiND 2; R b isgrhuarythhetesdadgpendently oxo,

halogBE1BrOEY GlRafkA, S CRRAGRIOR 0r § n?P YL RPURRAN alkyl, C,-
R A ) R i A e?

substitu ith aryI alogen, w efe the ary grou

Ce alkguyiotrimlosubStiRMel with1-fo 5lrB g IR 1are GidBefdenfRkaIbtRnR 11
-NR’ dw;lml 0 KII r?ksk@ﬂmxyoemg%%m@@mm@&naMQ ONEIRCE-RE;

a I- a nd

o N e B SRR GRS o R KA o 1321
ring Swmwmmhemr@mueﬁalw QJM@@WHI‘VU.W&S@WW' dirg, each of
whlch'fﬁj@ﬂﬁ(ﬂ\@ﬁ QMm@ﬁaﬁgshsiéqltﬁ@gzp(@é?%%tﬁkjaI)@@gﬁ;ﬂ%’t 15}1§|t%eﬁblently

0alko rox arylox a 10K S

CrCogh s PO AL AR T LB Lo TR BB 6
alkylaﬁmnmlﬂactrdwwlatwmyl@@emidbwﬁtwse)&hdmaikslsyakbxesisﬁarm,loalkyl, Ci-
C, halb8IiS R 'Wﬁ‘%@rﬁve'@}{%@f RIEBRIRer e PRfans RN

atients susceﬁh Ie to AD and/or in the treatment of patients with’ AD in

'C(O)&F&eﬁw MfAbft Muth&r foakdaARiATRER O AU RN i¥le TRGERBRNY! IS
preferédsy, wne@ﬂmaaesspmmameemmitomnpﬂmtma@mminméhaently selected
from hé?é%%ﬁ“&d%oaﬁ%mwé @eé% %ve 'eﬂbé 9(13%”*1{8%\5':]8%%%@ %N, NO,,

Sltlbn In etrea men cogn ses, | imer's

arylow,g&@éo Tite-frvalibn- MR oRroddés alh@@%dJW%éa‘tﬁ@ﬂ AT QR 10R 11,
and abaSioRalln, mvwﬁﬂgnlﬁmﬁﬂﬁm@[@ geftirghe [@@ef}?rﬁ]@rs?ﬁ@ﬂtt(ﬂﬁt including

lected from th rou nsisting of Alzhelmer for h
the bR ST Al o Snd o elees S B P hroups to
form ammlnﬂlwwgmthaé rmapanmrmmlImemtpi@/whr@epdmawwm@@ﬂwtare

|ndep9ﬁd¥ﬁ{‘gﬂ{§%@§,¢@q@ dmgt&qeawgmwould progress from MCI to AD, for

treatln Down's syndrome, for treating humans who have Hereditary'
ﬁérﬁbeﬁ%%cwﬂceﬂeﬁﬁbedBé%)endently H or C;-Ce alkyl, where the alkyl is

optlonally substituted with an aryl (such as phenyl or naphthyl, where phenyl is preferred),
where the aryl is optionally substituted with 1 to 5 groups that are independently halogen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO,; and R;o and Ry; together may form
a 3-8 membered ring optionally including an additional heteroatom such as N, O or S;

Ri1, is H, C;-Cg alkyl or —SO,-aryl (such as phenyl or naphthyl, where phenyl is
preferred), where the aryl is optionally substituted with 1 to 5 groups that are independently
halogen, hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO,;

R13 is H or C;-C; alkyl optionally substituted with aryl (such as phenyl or naphthyl,
more preferably, phenyl), 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 NOy;

Ris 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
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200f the Dutch-Type, for treating cerebral amyloid artglopathy and
preventing its potential consequences, i.e. single and recurrent [ober
hemorrhages, for treating other degenerative dementias, Including
dementias of mixed vascular and degenerative origin, dementia
associated with Parkinson's disease, dementia associated with
progressive supranuclear palsy, dementia associated with cortical basal
degeneration, age related macular 25 degeneration or diffuse Lewy body

subsﬂrt\dp Ry tlﬂzth% rgué%raa aar%e e e|\1N A [ Ica?lg I)'\(j/?rbﬁéflaéﬁ&m which

comp I’ISGS a |n| |0n 0) era ount fa
haloakgh ISR Rl TR, NH 1r9%ﬁ#‘8€£éﬂiﬁsﬁee¥‘ﬂh@irﬁmﬂﬁ6}9b?&n
mBthod B'cHt paepam\greheemnwnnd@m hdregen a8iGe kikd, hleatddiates,
Ce alldéﬁﬂfb\l pRepVEpRIAgINRISBIBOWRES & Sicipsitii Heinigeddens Hlisyenf
C-Coll I”V%YtH{b’Fe’*é d@%fé&&:dh%gw H%AW?M?&B&V&#%&&&O@BQ{E‘

accordin aspect é&ﬁ invention prowdes

Co g %uﬁuscdfcpawamawavrrsvbmzewle NGB Sh0ANR RS Formula 1 having
th&munnglésmfdfgmesla Fuohibit feaoifiaidpeptidiheipgsrimndionissithesio

and, thafdTerasdre LRefing ey prevenasn sERIARArEtDistasd(ADHiPdién.r -NR15-

susce% Ho AB h%&f?ﬁ{%%’?r%rﬂérﬁ%F%%%&X@%H(Xbrfﬁ‘gr J}Sclﬁh'iﬁffh‘nﬂﬁf oaryl

eteroc clo each of which is

s are monocyclic

coraER N (SR UE SRR A SRR AR TS nat i

comppsiliepeeeitriipatheaGereprynds &- Bgmpld bary mehodsarinaianng &=06 alkynyl,

comp@iht@GﬁH@ﬁ?ppsﬁﬁmm the tfeatmbntlefodgnitivel diseadial bhubiAlzhdimérs2R ',
Ly droxy, hydroxyalkyl, halo C1-C2 haloalkyl, C1-C2 haloalkoxy,

- R:502 -C 0)OR', :C OC(O)R
c'?'?ﬁ%?fg‘{l‘o}iﬂh = s 230305 A TEENTHE KA A8 TR, B entng
a patipp}FATHEGHingy 3 HiSeasR A FONJKON BRIPRISR HemdhrIeRHD %@@&@e@qﬁv
Alzhelnadog)disedSefor helping prevent or delay the onset of Alzheimer's disease, for

treatinghadkils vt il (Qéﬂ% ifdhe @W)ﬂw BHERYYor BYRTMEthe Shbel 02,

anO A A S A R
syndrnggl i‘]’ﬁﬁ@"@ﬁ‘%ﬁ"{ﬁ?ﬁ‘ﬂ"ﬁ!ﬁiﬁﬁ%w Cerebral Hemorrhage with Amyloidosis

of the Dutch-Type, for treating cerebral amyloid angiopathy and preventing its potential

consequences, i.e. single and recurrent lobar hemorrhages, for treating other degenerative
dementias, including dementias of mixed vascular and degenerative origin, dementia
associated with Parkinson's disease, dementia associated with progressive supranuclear
palsy, dementia associated with cortical basal degeneration, age related macular
degeneration or diffuse Lewy body type of Alzheimer's disease and who is in néeed of such
treatment which comprises administration of a therapeutically effective amount of a
compound of formula 1.

In another aspect, the invention provides methods of preparing the compounds of
interest, as well as intermediates, useful in preparing the compounds of interest.

Detailed Description of the Invention )
As described above, the invention provides for compounds according to
Formula I.
In one aspect, the invention provides compounds of Formula la, Ib or Ic, i.e.
compounds of Formula | having the following structures: '



15bridgehead carbons) may combine with one or more -C-, -CH-, and/or
-CH2- groups to form a cycloalkyl ring that may optionally be substituted
with one or more groups that are independently halogen, C1-C6 alkyl or
haloatky!. In another aspect, the invention provides compounds of

Formula Id and-e, i.e., compounds-of Formula | havipgthe following
structures: i;p RI

jap3.3.1] or a
[3.2.1] ring sySte Uhé iguted with 1,

ugsythiat are independenfly oxo, halogen, CI/Cs 25alkyl,

2, 3,0r4grg

C2-05 aEkeny 6 haloalkyl, 0p alkynyl, hydr, 3-C3-alkyl,
C1-C6 alkoxy p&toxy, -C(0)OR13E,adkyl)-C(0)OR A)NRIOR11,
-NR'C(0)0R", (0)2R", -0S(Q -NR'C(O)R", C -NR12, or
=N-0O-R12; anthxis -C-, -©OH-, - 0-, - S(0)0.2° air. In another
aspect, the invention provides compgunds accordi any one of

5Formulas |, la, Ik, Ic, Id, or le, where the A-ring is phenyl, Cs-C

cycloalkyl, hetero%?{ﬁ"ﬂfﬁtp% pyridyl',EBW%i‘d?I, pyridazir:%ﬂrﬂwng?hyl,

thwbaréjrfiunamdrimnsatytheyirg sidteon arédeplEigbdonitretareSrclod()bthat iR s-
group;pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, or

thiomorpholinyl-SS-dioxide, where each of the above rings is optionally
5 B R SR SRS eRRSBU BB orS escefeypasy. B eiatgeycioalky
groupsCzeDnaibygplic G-bisyalikgxaachadbathigh Mmloadiﬂgmdsm_ummyat a substitutable
posiiof (9 e o S Rendl ool e el o Cafleny, o2
alkynyh iGefidialop pamibm: kylyRegy Co-Lcdiadndamine @?@B’leroxy,
hydroxyaRyR &b A pesthisaiRyS L), RERYiiRsy CNRII)ROLRBDIR"L.CO)R,

10 -C(O)(?ﬁr,“-'?%’}gu?ﬁg&&‘ﬂ? Idl\(g)ll\m?o EEl,J%E(lg,eC.)l\il,SoF 85%%?1('3/'!’phenyl, where the
phenyl is optionally substituted with 1-5 groups independently selected from halogen, C4-Cs
alkyl, -CO.R’, C,-Cg alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN, NO,, aryloxy, -S(O)e.2-(C+-
Ce alkyl), -NRyoR+1, C;-Cs alkanoyl, pyridyl, phenyl, and -SO.NR;,R;1; and

two adjacent carbons in the [3.3.1] or the [3.2.1] ring system (not including the

15  bridgehead carbons) may combine with one or more —C-, -CH-, and/or -CH,- groups to form
a cycloalkyl ring that may optionally be substituted with one or more groups that are
independently halogen, C4-Cs alky! or haloalkyl.

In another aspect, the invention provides compounds of Formula Id and le, i.e.,
compounds of Formula | having the following structures: ‘

(D p o

:O 05
B ) ( B
- -1
N 0-1 0 N
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, C,-Cg
25 alkyl, C,-Cg alkenyl, C4-Cg haloalkyl, C,-Cg alkynyl, hydroxy -Co-Cs-alkyl, C,-Cg alkoxy,
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wherein two adjacent carbons (not including the bridgehead carbons)
in the [3.2.1] ring system combine to form part of a fused heteroaryl or
heterocycloalkyl ring, each of which is 20optionally substituted at a
substitutable position, as is described above for Formula I, where two

haloalRSAPCENCHRIRGNS 1A IDITISHRLICORRAFRIPDCI IR GAMPINe 10

i art of oalk | ring_that optlonally be substitute
RO A ST O S N GG o % 1 e RSB e
hz(]mge@,,GIl}lEDG«ﬂkM orraloBRyhvloerNR@r. 1 of the carbons in the [3.2.1]

Wik j%* AR E R i o ,
Formugﬂﬁudg tRat@r dﬁﬂéﬁr)é'mféﬁﬂb%&d'ﬂgaﬁ)ahﬂnxbI%&W'O@M@%R@WV' that is

yndy%ﬁiﬁudﬂﬂ'@#ﬂézﬁ?r%r@&iﬁ khiwnora Ry EpaeNkVbyfalz6151 adk@ridazolyl, or
T e R e
thiomotolirihSdhdioxideriterel epbieni/ thp aidye ppgmﬁﬂﬁlom&zwsmmmwla

bstitfRABRZBOEitIEHERY {80 ¥lk EL‘ '8!@?4 '&lﬁ nel- @Y AR Haloalkyl
> s'ulmldaZ(S)hdvlth l, mdo%ll qui " d W ?8[“0& %)/r Cl- g' aoa y

naloali g xiPesl TR é'nilah S (ol Do S AT - g
alkanayycms GralkptCardRt myoidpl ] yrierys itutal ihrblkd, pygroligisyth ptperedinyl,

h alkyl, C1-C6 alkoxy, C1-06

Pipera % (sugﬂgﬁéﬁcﬁia X@ﬁ’% %%&Eyhaloalkoxy (such as OCF3 or
d@ﬁ@g £335paqt, Ahgi ity SRIpORrQisiena yoRpeYL G e di-iss: Akpypound

of For®ulOwrith thérsstibtarwther aspect, the invention provides compounds of
Formula lll, is compounds of Formuyla Il, wherein the A-ring is phenyl or
naphthyl (preferably phenyl), woplionally substituted ate
substitutable position with haloger;C158p alkyl, C2-C6 alkertyl, C2-06
alkynyl, CI-C3 alkoxy, haloalkyl, hal y, hydroxyl, hydroxyalkyl, CM,
phenyloxy, 10-S(0)0.2--(C1.C5 alkyl),Qj-C6 alkanoyl, CO-C3alkylCO2R,
pyridyl, thlenyl, furanyl, pyrrolidinyl, pfpendinyl, piperazinyi, phenyl, phenyl
C1-C4 alkyl, or -302NRISR11. Inanother aspect, the invention
provides compounds of Formulas lila, 1llb, and 1110, Le. compounds of

Formula Ill wherein no carbons in t é’{@'ﬁaﬂ ring system are replaced with
awhereinS(0)0.2-, or -NRIr group, having the following structures:

V%‘éﬁ]acent carbons (not including the bridgehead carbons) in the [3.2.1] ring
system combine to form part of a fused heteroaryl or heterocycloalkyl ring, each of which is
optionally substituted at a substitutable position, as is described above for Formula |,

where two adjacent carbons (not including the bridgehead carbons) may combine to
form part of a cycloalkyl ring that may optionally be substituted at a substitutable position
with one or more groups that are independently halogen, C4-Cg alkyl.or haloalkyl;

where 0 or 1 of the carbons in the [3.2.1] ring system is optionally replaced with an
-O-, -S(0)o.2-, or -NRys- group;

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C,-Cs alkyl, C,-Cs alkenyl, C;-C¢ haloalkyl, Co-Cs alkynyl,
hydroxy, hydroxyalkyl, C,-Cs alkoxy, haloalkoxy, -C(O)ORs, -(C+-C, alkyl)-C(O)OR;3,
-CONR;0R11, -OC(O)NR1oR11, -NR'C(O)OR”, -NR'S(0).R", -OS(0).R”, -NR’C(O)R”, CN,
=N-NR;2, or =N-O-R;3; and

Ris is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, imidazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, quinolinyl, -SO,R’,
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the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is
optionally 20substituted at a substitutable position with a group that is
Independently 01-C6 alkyl, C3-C6 cycloalkyl, C2-C6 alkenyl, C2-C6
alkynyl, Gres alkoxy, amino, C1-C6 alkylamino, C1-C6 dialkylamino,
-3(0)0.2K, hydraxy, hydroxyalkyl, halo, C1-02 haloalkyl, C1-C2 haloalkoxy,
-NITC(0)12n, -NR'8021R-, -C(0)R, -C(0)01R’, -C(0)alkylOC(0)RP,
-C(0)NR10OR11, oxo, CM, or Co-Clalkylphenyl, where the phenyl is
optionally substituted with 1-5 groups Independently 25 selected from
-C(O)3Io§ERI AR . CtCatiey Blky optiomally substityiaswithehemilay diafyg etk bripgen,
wherh sl ahtheChélidgoatips engdatya liySiihdituted w@Ee 1atky groph thetibre’i-Cs
mdeﬁék@é?mylhmdmh F@@Nb@@éjan%ﬁ)%}g%&y, C1-Oo HaIbAI (b obHS EEeR 1S

ly tut that ar enden X0,
or et baloaion et dofs o e BR e Re e AR
Cs alky) sﬂ'i%l P&yl CI-C6 aikoxy, haloalkoxy, -C(0)01:113, -(C1-C4
aldy BHTeOYOTRA SspBANHR IOB(ibb, proG4e) NRREORLE, o FRIOMB)IIR S
compdiid® 67 FammuPR hein tHY R GH{E I phdal orﬂ!ﬂﬂﬁl?pr%rably(bﬁﬁw waHish

is opﬁ‘&%ﬂipélé%i(mﬁé‘&o f%kr%%a@iic{gt%?@’ &ﬁ%&ﬂ%ﬁ‘aﬁ&%&g &i%bdgen ﬁéFBP”S)

may com rin op iohallt'be st stltuted

Ine to fo cloa
CrCa B fiseAET. BORY: GRS NOro T PYARC R PR
-S(Oinetéprrchdieytly-tReReh ©tite pkarealdepePaalk CRRIKYIIATL- msmhf@!{ﬁk)ﬂl
o S SR I B, S T o SR
phﬁ@ﬂ&ﬁ& aspOR)RS iR leamay brpsarabd. uFB’ﬁﬂECHXb lile

e, ‘%‘:‘%ZO' ﬁﬁkk%}/{)mldl I |m| az ?lnd F;lég:ﬁ%{ thlen ﬁ?g?g({gd or

an '%T(ﬁ(%y e Rt OFR88 W%@ﬁeﬁ‘él@ﬂ%ﬁi&%&'f‘ﬁr a heteroaryl ring which

is optlonaIIX substituted with 1, 2, 3, or 4 groups thaRare independently
C1-04,alky); CI-C4 alkoxy, hal AR

group | Aally substlt%‘t Iﬁp to 3 halogem atgms; or R4 and R5
or R5 the car% ich they arBsatta kfsrm a benzo
15ring whi ptionally %%with optionally'*subst ed with 1 to 5
groups that arg mdependently Hal hydroxyl, alkyl, al haloalkyl,

haloalkoxy, CNOr'WO2: and ~BRH R" are independer

other hydrogem C2-C6 alkyl, haloalkyl}.Q2-06 alkenyl or phgqyl optionally
substituted @ to 5 groups that ang independently halogen,|CI-Co alkyl,
- C(0)OR', CI=€6 alkox®, haloalkyl, h lkoXy, hydroxyl, CNyphenyloxy,

-SO2- 20(CFdufuiikyd), -NRicRii, 01-CEalsamayd, pyridyl,RoreasliiblO2, or
-S02NR10R11. In another aspect, the invention provides compounds
of Fgrmulas 111d, llle and llif, i.e., compounds of Formula lll, having the -

strictures: R3
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-Cg alkyi, C3-Cg
cycloalkyl, C,-Cs alkenyl, C»-C; alkynyl, C,-C¢ alkoxy, amino, C4-Cg alkylamino, C4-Cg
dialkylamino, -S(0),.2R’, hydroxy, hydroxyalkyt, halo, C4-C; haloalkyl, C4-C. haloalkoxy,
-NR'C(O)R”", -NR’SOzR", -C(O)R’, -C{O)OR’, -C(0)alkylOC(O)R’, -C(O)NR1oR11, 0x0, CN, or
Co-C1alkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C4-Cs alkyl, -CO,R’, C4-C; alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO,, phenyloxy, -S(0O)p-2~(C4-Cs alkyl), -NR1oR14, C4-Cs alkanoyl, pyridyl, phenyl, and
-SO:NRyRy;

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

10
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Ris orOorS(010-2 Formula llldFormula llleFormula llif 25wherein, 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
01-06 alkyl, Cs-Cs cycioalkyl, C2-Cs alkenyl, C2-06 alkynyl, CI-Cc alkoxy,

hydro@”HQer%?aﬁE)ﬁ @‘@@ff&fﬂa%? ngy@{z@hal I %0-92% I\PQ%? ORi3,

Rydfoxyalkyl, halo, 01i-C2’ haloa oalkox 1C(

€0 3"&@5@ Bie) OB(Q)H@M(B)R%@ &, oN,

=N- NFt;g@laﬂmphemshd\dmﬂ’mdhelIphmwhdﬁmhoaaiboasnl(xsdtmehidm@tﬁeaorldgehead

carbor% OrHQj #]%g[ﬁﬁﬁg ?eﬂ} se([: % y@)r gﬁxg%g?\ﬁ%g%t%ﬁaﬂy%@%%ﬁregw%es
halogers(@)tﬁaa(tyiocbaémayfyerR|0R11 Ci-C6 alkanoyl, pyridyl, phenyl, and
SFRORNRLGR 1R, are u‘iﬁ@de?haér]t&r& éé(éﬁ%fh@r PRiRRRIBASERBILWIRA \WitT,

L T S T

phenymyo&émﬂy INFast0>G1- %(emmﬂ, qmmm%o)mzelyl pyridyl,
rimi (032R",
py aﬁ}%\‘ e |%6R)Nﬁﬂagﬁﬂh éN\ﬁga%F)\gfaor'}Jﬁ%ﬁvPB%A Es (Y

N, 10=N-N or =N nd addltlonally two adjacent

c R Rercthi s8R B RBbIGRarRaRe 48 BiFE) thex RED AT RRER R Pa
heterocycloalkyl|atrchdtatcagy rryfinhizlyidepishalljusabstittiredalitt e 20 B; 66 4llgrbups

et ol B o G5 M TR, BB A R e

alkan%%@alléﬂl?/t'otfﬁ”@ﬁ%kﬁﬂu@ﬁlMtbl“@@éﬁl@ﬂ%@”ﬂ!?pﬁényloxy -SO2R;,
W&?lhgbﬂgs dﬁé'ﬁéﬁdn@%ﬁlﬁt@b@&w a3 AmlcH tﬁ’éf)% Bﬁﬂdﬁ(bdl fcc:)rlmoa benzo
midi da. | u
ing w18 gpbenaisuiattoue gt snlRntind SRSt TR S itet e
mdepm@oﬂwamﬁra hydeonyyelsyllgikoxya wmwmamgmmm @pN@:aﬂyd
SW%WF?%Y’@%&ep?er%eﬁﬂgl&f ik Satrsdinat ﬂ{@%@&i’%} flﬁ&?&aﬁl&ib/'cz Ce

Ikoxy, halogen, or kanoyl wherein th e anoy roup IS

alkenyl,grigheny! QBBQH&R@%W&’@H&B&& ApsiLappre '"d%i‘ﬂ Y:Balggen,
C1-Cs BkyandGRO)OR!, 10 Calliany thaldaikyfineyoaticorytdsizoxidr ONg pleeraposng-SO.-

(©r Cs\rllgal elr%l\l Sg-r‘1()>;[(|ji§)roxyl a gﬁigqéﬁw ﬂa?;'aﬁ &Lpﬁ{gft%?t%%gﬁ%gd?tgnd
RINARCHHEEBERRR N m&arbﬂﬁ%wﬁ%pegm@qsgg Fargulag bishde and IIIF,

i.e., cdﬁi’peﬁnds of Formula Ill, having the structures:

R4 :

: 'S SO,

\

N

N

R15 or S(O)o-2
Formula llid Formula llle Formula llIf
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,-Cg alkyl, C3-Cs
cycloalkyl, C,-Cg alkenyl, C,-Cs alkynyl, C;-Cg alkoxy, amino, C,-Cg alkylamino, C,-Cs
dialkylamino, -S(O)o.2R’, hydroxy, hydroxyalkyl, halo, C-C, haloalkyl, C4-C, haloalkoxy,
11
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25alkenyl or phenyl optionally substituted with 1 to 5 groups that are
independently halogen, C1-C6 alkyl, -C(0)OR', 01-C6 alkoxy, haloalkyl
(such as CF3), haloalkoxy (such as OCF3), hydroxyl, CN, phenyloxy,
-S02-(01-06 alkyl), -NR13R11, C1-C6 alkanoyl, pyridyl, phenyl, NO2, or

-NR’CQhIenN'ﬁ%lﬁ” a@@ﬁ%’gé%l BREMY fl@}'d)(?@ﬁb'ﬁ‘d”b’éoﬂ%ﬁ MY oxo, CN, or

yl, furanyl pyr nyl, 3 plpera2| rrolidiny
Co- C1aiH@§£6Nb|Wefﬂ _ngg bispptiqnaly-substiy pQ/-l ﬂég@gp&w@ﬁependently

selectélptﬂ@ﬁﬂﬂdlég@ﬁtmﬁed ankw plumkf)m /Ao 8lkoxy heéuml vwarc]zrakb@abm@xyl
Cll tl S tit It
N, NG R, e oA ot insr e P TRl e and

-SozNFiaadBalkyl (such as CF3), 01-04 haloalkoxy (such as OCF3) amino,
NRY G §4ﬁlk§'§y§{6ﬂiﬁbww%ﬂt@dwmu@N 9 HQ@&;‘?&&Q%& are

asp e ts, the mvenan p&OVIdES
e

d F
incepoaRTIY £ TARE, s AV e A L ALl o G
hvdroxwhxﬂwwmmﬁﬁa Mthmdﬂp)@m@zdmﬂf@wkyn C(O)OR13

-CONHS i QlopIBNEY RIMIAGRRYIIA NKRRYGRROPYETINIRY!, IMRIBHSIHOEN,
yridyt each of which is optlonally substltuted at a substitutable pos
N RS FRA SRsoene e} Mg Seca ddenead

carbor&%ﬁyb&fﬁm@i@f@yﬂrﬁ‘a%wmﬂ(ylaﬁﬁ thaCiteg ajitidaainbe Cuibstituted with

y R hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl,
nalogel U @&gﬁ%g £(0)R", -NR1802R", -C(O)Rt, -C(0)OR, 5

B@o&’awﬂdﬁs(@aarem@mmé@wy aheacoRther doretpariyl shee/alih&re Co
haloaufy@@hepﬁbmmﬁg@b« Wcéztsdmﬁin& rC@'P@J%?SﬁW?(@}@%W%oxy,

rom e a (0] oa a OX
S el el o bR e A e O]
pyrimiditkérioytiazehdyingsidniuranytl teieanReRy, tn goengl & ek aﬁpdms the

NEAIOREIBYHESPRRITE BLiRIE WANILR thid Brd MiacHRdifort Of

i wherein the ring Is pyrazotyl, imidazolyl, pyrrol é&qr azoly

heteropyeloallivhor BYeIomRIMFinTWRIGB A AR iBs litd %mh%r?@ 4 groups
that areitepalhdenidsiiu@oatityd WWW&W&W oviC)-& gatkgndipbdviserein the

e nyl, CC e alkynyl,
alkano@%‘? é@p %%oé%lf%%@u e%I n%aéz:}r%k%ei Fdﬁsng) -8(0)0-21ic
h%ﬁﬁ@xﬂhy@rr&ef@aﬁsaanﬂtmﬁaﬁarmnewHm@almxﬁie@ﬁmjomméenzo
ring wmeﬂaalkftwr@ucéuastd&e;aaﬂah B g}em}i%wnaf\u?é%aéﬁ'(én@dl hjﬁk)ﬁlha%]gw,l?,
0 RIO qr Ce-Cialkylphenyl, where
hydroxl)r? Q]ﬁ‘ %ﬁ% %ﬁlo%%%y shl £ F (v?;?& tffoups independently selected
fan&Nal%g@'ﬁ indapangiaily- oi@ach atheClaydmegry, 01-02aisibaripalslcFaSe
alkeny(drph @éé .téﬁgn§lkwm}§§Rmc@C%E§l rsusgqmﬂ ?géwnﬁlgaanewmgen
igiu, CrCe alkanoyl, pyr en
0r-Ca RN St e B RBPAL BEeA A e R CRicH &S OCF)
hydroxgbrﬁpbphdeylrﬁwc)rsma@ul@e atkyh, NG bR, | 3 -6k kilkeuiaye py tidy | Bohiergy ISNO.,

or - SOENF@Zﬁ' dAydazolyl, pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,

|m|dazo |d|nyl or pyridyl, each of which is unsubstituted.
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,-C 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, C;-C,
alkyl, C,-C, alkoxy, C,-C,4 haloalkyl (such as CF3), C;-C, haloalkoxy (such as OCF3), amino,
NH(C+-C; alkyl), N(C4-C,4 alkyl) (C4-C, alkyl), CN or NO,. ‘

In some aspects, the invention provides compounds of Formulas llla, lllb, llic, llid,
llle or |lIf wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl,
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In some other aspects, the invention provides compounds of Formulas
llla, 111b, 111c, 111d, llle or Ilif wherein the B-ring is pyrazolyl, imidazolyl,
pyrrolyl, triazolyl, pyrrolidinyl, 25pyrazolictinyl, Imidazolidinyl or pyridyl,
each of which is substituted at a substitutable position with a group that Is
independently 01-e4 alkyl, C3-C6 cycloallcyl, C2-Ce alkenyl, CrC4 alkoxy,
amino, Crat alkylamino, 01-C4 dialkylamino, -8(0)3.2131, hydroxy,
hydroxy C1-04 alkyl, halo, CrC2 haloalkyl (such as CF3), 01-02
haloalkoxy (such as 00F3), -C(0)K, -C(0)OFir, -C(0)alkylOC(0)R;

indolytpopwridyb Rach @fvehichia optanallCivhrRed AL A SHPRittable poriiop|wih a

alkoRP 'QFRB, &k dugakilino, c, 84 HAIGERING, Btd)LRe , k§iMalo,

o SRR RO ASHED as.ﬁ}f&@}ﬂﬂw@ﬁﬂ%@w%ﬁawe

Zlkanoyl. hSOme Repects, e Inventidn provides ¢ pounds of
-ClRRRARAO 3, -RILINB1oRma @KoH [eNo P ForfrrrlidRbEAY: mherR the phenylis
optidnelyclaysfititaitiitnl 1 +5ngetaips fndepeintiatly pylexdas doyrinalogen) CC3 alkdolyl,
-009@9@1%\&?&9. 'l?aléﬁﬁk?t‘ﬁﬁwaﬂk&ﬂﬁ%ﬁﬁﬂt@ﬁN@F'M%%Pilf&l’.og@ém-‘(ﬁ(ﬂb?I

I atds. e - R och cloalkyl, CrCe alkenyl,
alky@%@ ‘g%yr(?? Ie%%r%%f %1&@Xy§é?§3y%%%4%g&%?ﬁlho CrC4 dialkylamiIno,

-8 () EPIR “HELRBREF R SRFHEPIRROLHEH AR RS ?ff%lgﬁrm'@&ch
llid, He ORB)WiRrePtheforingdxpy(azayl, iBiRDIVE RyTeRLUIgek, PYIRIdGDZR ",
pyraZo @R, infladXRdmy1-67 WW@@(&?W@%(G&%R?B $dbstfedEhla O

, ; . i . 5
S P B A e S Sk o,
skl e RGP Ao oS e G ARG BLOwK.
hydrgy A RirE ik el GeCphrioaiuidpuch @) SR GG halRglioxnRueinas
OCH)-REralRaRmYNRESOEY) - GHISRY LCRORDRAOZNSTAGRILIO)R ; o(OgRaRiNer
oxo, MG €, BISIPRENR WRERVIAS SreRR RSB SRS aRHASl1 S hidups L 1C.
ndspandHECh LI SIElD e B 1g IedazelopyrnY. o peioaiy
R daz Gpyrmidiny | pyrazolopyRhiiainyl; of INdONT Each of WRICh 1S
(sucf) ﬁé&ﬁsiil%té&.hfm‘@&ﬁ@ﬁiﬁé%:pé Exsrod. ENeNRorPiirexienes SOl (Cr
Cs allylpdiRioRls, &f: fag mifkatmgl | ibsridyl, bhpriyl, bod 13QeNRABq@r 11If wherein the

B-rmgo\ﬁéawwiﬂmmbém&qﬁ&mmmﬁa&nammm&nmw_imﬂ,nm»:.

[ ol ed. sition.. a group
e, (S SAERA ol Kbl ks B RS AT 5T
Pyrazaigiey: kprrRS e OF MK ARRS YRR RS IS - S (0)0.2K, hydroxy,

hydrspineatheraatiepts HhedmEnion prodies cagiyrdsori Benars) llia1Hb2llic,
Iiid, Rl opd koayeteincheds MRGE BYratiiil) idd268) Oy ot (Gxabiyl| Qerdigivyl,
wit GO oS ottt A Sneoebot: oA ot i
aminorGiCa plylemine S efidiviaming CRERBRh ey, hdrenofesds i trlaC3
C-Galkalnalkyl 30t ad!GH: RSk tsalbalkdyantioas DOFleC(OIRPLE(OIORY
-C(diakmwlﬂéiﬂ%@%ﬁq,Je&a,cbrv}/&_eg-&Lfawm@@mése%Jm.@g?@, C4-C2
optic%la l’su%é%iﬁ%ﬁ( Wi I—? g‘r’é’H'ﬂ !hé)erpgn'génﬂy selected from halogen, C;-C, alkyl,
-CO.R’, C4-C, alkoxy, C4-C haloalkyl (such as CF3), C4-C, haloalkoxy (such as OCF3),
hydroxyl, -NR1oR41, and C4-C; alkanoyl.

In some aspects, the invention provides compounds of Formulas llla, Ilib, Hic, liid,
lile or IIif wherein the B-ring is triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl, or
indolyl, each of which is optionally substituted at a substitutable position with a group that is
independently C4-C4 alkyl, C3-Cs cycloalkyl, Co-Cs alkenyl, C,-Cg alkynyl, C4-C4 alkoxy,
amino, C4-C, alkylamino, C4-C, dialkylamino, -S(0),2R’, hydroxy, hydroxy C4-C, alkyl, halo,
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R.4 is hi, halogen; C4-Ce alkyl; C1-C6arkoxy; C1-C6 haloalkyl,
haloalkoxy, CH, phenyloxy, -SOr(CrC6 alkyl), -NI:Clam C1-00 alkanoyl,
oxazolyl, pyrazolyl, thiazolyl, pyridyl, 25furanyl, thlenyl, or phenyl; and R5
is H, C1-C2 alkyl, -S02-NRIOR11, or halogen. In other aspects, the
Invention provides compounds of Formulas llla,111b,111c,111d, Die or
[lIf, wherein Re and R7 are independently H or methyl. In still other
aspects, .the invention provides compounds of Formulas lila, (Ib. 111c,
30111d.,llle or (Elf, wherein Ra and R5 are independently H, halo, CF3,
Cr-Cohabeliet (gHsth3s. GhebiffnSinkaloaione (Suehas %ﬂhoﬁ"ﬁr@(ﬁéfﬁs E‘&ﬁﬁdﬁ mds
-C(OJR' FO(OIRS -CIQRIIDIG(DIR'T -CHED) N R o8 1| ixevH &N om G4C BkytphenfR, Avbees
the pm@neegmmryldumme@ﬁ& Eh15rups mua&aﬂaéntgtmé&&pmetbgen, Ci-
N0 | e or
C a'h# %.# J%'f’é%“enga.n a&eﬁa%%é‘?t* GISCE
ro&?ﬂb%mfo 8 €9°>©CF3 or
nyldYIMhenyl m@@@mmr aspects, the |nvent|on provides compounds of
Fornauias dilrer ikpedis e ldidbntida proWites YohRIRIRIREF IFoRRQAYIMXYIID, Iilc,
liid, né%ﬁqﬁhﬁ?élﬁ'&fé'h-rmﬁk%éi& ‘Fyrﬁﬁdﬁ\%%%z&l&%ﬁﬁ%Y pyrazolyl,

hiazo 1en yet another

en ns

pyra%?é??é{ff el g?BR'/ 8’(5??1 5%%%%?qﬂormulas llia, llib, 5111c,
11l13dsomg @h@ﬁsmwér&ﬁ lmﬂ@om*ﬂm compw@ﬁloyépmwaa&ibe&lp the

llid, liRveritibehpréinithe B atig satsdpmFimaing iatdéachiddidinil.c, Old, llle or Ilif

yra%l&ﬁ?fiﬂdﬁ@l I N&i}fll) r?e%&ﬂ-oﬂﬂﬁcﬁz\% dsﬁtﬁtxﬁ@d %95:] éﬁ)ﬁlfft?:ﬁﬁle pe Isﬁbl?l{ gﬁiﬁgl
arouy kS A oy R i BIORG o CaPsbl Gk R S0P,
C1'C€14'W'26¥'\9'&h9lﬂ %h&'%ﬂwﬁ%ﬁeﬂw&ﬁ@@mﬁ@m%@kﬂrbﬁm& C2 .
haloadkyt(pahressOFt -0 (0 hmbodikday, ($dth éleCFk)lep(lﬂBer-mWh'é.rein R3, R5,
-C(ORfkyRITITTR: UG GINR, 31, BRY ORI GRS IKABHENE WA WhISFI is
opho%ﬁl["?n?n‘éﬂ%?eg Wftf?q@“'%?l%& mcg’lﬁp%nd%h;h C% S Hohl “El".a% 5, WhSrSJPyIRA' IS

ano e Invention rdVI

-002&7eﬁpsuwﬁgxmcp#m@h:rﬁﬂgﬁ?%%,ﬁﬁmnsravf@%@mh A R i
hydretylomdR aRd, Rod QSCRkanod R? are H. In another aspect, the invention

Proy iskesr s§IBES hsimwntish Brovaed kampbadrus dflrorighs e anb vy nrrein
lile oﬂlmrgiﬂe of R3, 54, or Rs is chloro, and Re and R7 are H.

Rs is H, halogen, C4-C; alkyl, C4-C¢ alkoxy, haloalkyl, or CN;

R4 is H, halogen; C4-Cs alkyl; C4-Cg alkoxy; C+-Cs haloalkyl; haloalkoxy, CN,
phenyloxy, -802~(C4-Cs alkyl), -NR1oR11, C1-Cs alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
furanyl, thienyl, or phenyl; and

Rs is H, C4-Cg alkyl, -SO--NR¢R44, or halogen.

In other aspects, the invention provides compounds of Formulas llia, llib, llic, llid,
lle or llif , wherein Rg and Ry are independently H or methyl.

In still other aspects, the invention provides compounds of Formulas llia, Ilib, lllc,
llid, llle or llif , wherein Rs and Rs are independently H, halo, CF3, CHF, or methyl.

In still other aspects, the invention provides compounds of Formulas llla, llib, liic,
llid, llle or Nif , wherein R4, Rs and Ry are independently H, halo, CFs, CHF; or methyl.

In other aspects, the invention provides compounds of Formulas llla, llib, llic, llid,
llle or liif , wherein R, is H, halogen (in one aspect, |, Br, F or Cl), C4-Cs alkyl optionally
substituted with halogen or hydroxyl, C,~-Cg alkoxy, OCF;, or CN.
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In another aspect, the invention provides compounds of Formulas llla,
111b, 111c,111d, llie or llif, wherein 53 is hydrogen, halogen, CI-C4 alkyl,
C1-C4 arkoxy, CF3, or CN; 20114 is hydrogen, halogen, CI-C4 alkyl,
C.I-C4 alkoxy, CF3, OCF3, CN, phenyloxy, (C1-C4 alkyl), - NRIoRii,
C1-C4 alkanoyl, and Re is hydrogen, CI-C4 alkyl, -802N510511 or
halogen. In still yet another aspect, the invention provides
compounds of Formulas llia, 111b, 111c, 111d, ills or lilt, wherein 114 is
halogen &ln one aspect, F or Cl), Ci-C4 alkyl, C4-C4alkoxy, 25 CF3,
Odnvat sl oter aspests, thaiveRigRRpvisks mm%ﬁsmf&na%@aédmpwedag of
llld, IFoniliawhteeit Rilis phduyiy oS Oe(Or Cifaliyh etdRiR14CHREs Rikarayll Rg are

oxazﬂ)’ﬂb?ﬂ%lyl'%ﬁ%@@?fyﬁ@ﬂ%?&ﬁ?ﬁtﬂﬁ‘é@ﬂﬁpﬁﬁﬁ gvides compounds of

m r

e o R el

tilc, Mr 286” frrdoBiA Revk 1Pﬁw%tnyl |h|enyl or phenyl; and Rs is hydrogen,
C|Imlalmn@@@wmhﬂhwnvmom@mbwmmh%ﬁmpbeﬂllﬁhéIb

Ilic, iy BRI NI AHEIER RO PRRES, @hf R4TR4I4S, [Hed Ry Hes A1 1c, illd, llle or UIf,

W*fﬁé@l'&%ﬁh@#%Qs&t('ﬁ%é)ﬁ%ﬁﬁ&?&%\)ﬁjé’é SoMpbulids &)Ed?lﬁungsF?ra i,

er aspect, the invention proviges O%}Q’?Uﬂ Sﬁf Formulas

i, i e RSB e L 4 He Mi.Co
a|mwwmmbm@msmm9quw@mmnmgew@f@ ey,
llle, 10E] Hisda e wheteln B2 RalRalkid R;3r&Rhaloalkoxy, ON,C2-Csackeneyl,

OXE%‘BINAnQM@-’aQB&t“B@WXMBX B MBS BYlmlRs MR, fib, i,
id, 'EX 19 vﬂierel 1% A5 and R8 and Ry are independently hydrogen or
P | t'?l another aspect, the invention provides compounds

f‘Fd?ﬁ?Bl%‘WaeflﬂfPeﬂﬂ@ inveption rayideR, cReRuASFA ermyas Wa.Abr3,
lilc, 18dnINeeorel i therais Re &t chivedarel Rip RpRavand Rearmpounds of Formulas

lilay Wikt $§pect, the invention provides compounds of Formulas llia, llib, llic, llid,
e or lIif, wherein at least one of Ra, Ry, or Rs is chloro, and Rg and Ry are H.

In another aspect, .the invention provides compounds of Formulas lia, llib, llic, liid,
llle or llif, wherein R, is hydrogen, halogen, C4-C, alkyl, C+-C,4 alkoxy, CF3, or CN;

R, is hydrogen, halogen, C4-C, alkyl, C4-C,4 alkoxy, CF3, OCF;, CN, phenyloxy, -SO»-
(C4-C4 alkyl), - NRygR11, C4-C4 alkanoyl and

Rs is hydrogen, C4-C, alkyl, -SO,NRoR14 or halogen.

In still yet another aspect, the invention provides compounds of Formulas llia, 1lib,
llic, liid, lie or lIif, wherein R, is halogen (in one aspect, F or Cl}, C4-C; alkyl, C4-C, alkoxy,
CF3, OCFs, or CN. |

In another aspect, the invention provides compounds of Formulas llla, lib, llic, ilid,
Ille or IlIf, wherein Rs, Rs Rs, and R; are hydrogen.

In another aspect, the invention provides compounds of Formulas llla, llib, liic, liid,
llle or llIf, wherein Rs is hydrogen, halogen, C4-C, alkyl, C4-C; alkoxy, CFs, or CN;

R, is oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, or phenyl; and

Rs is hydrogen, C4-C4 alkyl, -SO, NR4oR44, OF halogen.

In still yet another aspect, the invention provides compounds of Formulas llia, llib,
llic, liid, Ille or liif, wherein R, is halogen (in one aspect, F or Cl), CHs, OCHs, CFs, or OCF;.

In another aspect, the invention provides compounds of Formulas llia, llIb, lilc, liid,
llle or I1if, wherein Rs is hydrogen, halogen, C4-C, alkyl, C4-C, alkoxy, CF3, or CN;

R4 is hydrogen, halogen, C,-C; alkyl, C4-C, alkoxy, C-C, haloalkyl, C+-C haloalkoxy,
CN, -NRyR11, C2-C;3 alkanoyi, oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl, or thienyl;
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lid, llle or lilt wherein R4 and R5, or R5 and Re and the carbons to which
they are attached form a benzo ring which is optionally substituted with
optionally substituted with 1 or 2 groups that are independently halogen,
hydroxyl, C1-C4 alkyl, C4-04 alkoxy, C1-03 haloalkyl, Ci-C3 haloalkoxy,
CM or NO2. 10In still yet another aspect, the invention provides
compounds of Formulas llia, 111b, 111c, 111d, llie or llIf, wherein R4 and
R5, or R5 and R8 and the carbons to which they are attached form a
pyridyl, pyrrolyl, thienyl, furanyl, pyrrolidinyl, piperidinyl ring, each of which
|sRapsibydatigesuBBsitotEdandth 1, 2, or 3 groups that are independently

Cﬂaa%@ﬁ%rm@é@uﬂyﬁyd}a@g%ﬂ habgkk,04 alkanoyl wherein the
% &Rei%?&&&?%‘)ﬁ?&ﬁﬁﬂtb’?&ﬁd&@ pBr OVI% SPEBRIRAS HAIRIDS

one aspect the invention es compounds 0]

llic, "koprlﬁlﬂ%@fiﬁﬂ‘irﬂﬂ{lfﬁf 319 CHe or lilt wherein Re and Ry are
intleysbarRipanR$Rpgtahe invantioptbiprides apmpaunds pEicermiias e dtiplic,
IHld, 1105 OV i S/ IREBIIR, 4HERRS dr Ry atER; lAd tibedliontid viletomBif awlattseie R 3

form QBQn?ériﬂ%ﬁMﬁ&ﬁQ%BﬁB%Q Jﬂ“&“ﬁ%l%&l&?{al @UB)!&&Q&’MWW@ aspect,

inve

arous Rt ea TCRHRTRY TRlCHeT Y e Gt e s SReoM oAy

Cy- Céﬁﬁ%ﬁl'ﬁﬁl@o“&{‘ﬁ Npstitutable position with halogen, C1-C6 alkyl, C2-C8
allceatilly@ 2rD6milgepettthCBvalitionyprbvdea khpoatdabidoymbias sy llib,
lilc, lli&’@'i@&’ﬁik)ﬂhé?é}h RIGIDRDF R%Q&@RZE‘Q%Q%&\%&@& MR ke C1-C6

I CO Q2 ridyl. thienyl fu an irrol
aﬂac*'eb%fay v A e R yﬁ SR B MBI,
°P“°’Pﬁ 'yé‘t’%% 8?” AeftOt eg'i E?rB\ﬁ%R%’%‘FH mﬁb%ﬂ@Wa
halogbriban Civ, dllkanopimperaindbeciiifeonyl ghaul/isiptioaatiyroksstigeh with thdo[3.2.1]
habg@ﬁgtsy@t@mﬂaégrgplaced with an -0-, - S(0)3.2-, or -NR13- group, having

thﬁ oy b’%& %Hé‘ﬁ%ﬁ%%n%&d’%é%#@éh%&s 02 Sritafds by BRI 19 9n

-03 C B-ring Is a heteroaryl or heterocyc oaﬁ<y
or '"fr‘ﬁ'ber%'agﬁ %EW adspereay AdsRRRI A et substitutable position with

a jronfoasractshie vpeativn@mnyjdesicreprinde atoondesdlla 11 Bic dld, lile
or IIFOWRIREHRS HA-R:Gisl krspbndehily hyaltagen| held - branatitaxy, amino, CI-C6

a”ﬁélm{é?a%éc%éﬂﬁ%}ﬂfa%?&.dé@ nJQ%‘FF%{uBWr LS oDﬁdQ

loa oalkoxy, -N

of F°"B‘(§)% ere&%alf(\ I'Il&% c(@%ﬁ dor@@ sg??htuted ata
SUWW@MB%MWI“WS@P@ w@ﬂ'@ﬁﬁa%ﬁ'h@?vélﬁz&gﬁﬁtmm@wgﬁ"i@y
ha'omumﬂmﬁeﬂdwﬂﬂymd*wﬂiﬁyfr oM, hNOQGXV ﬁ%ﬁ@kﬂs alky) 2RROR:(C6
Ci- c@éh@mymm&fw;dm;l@ : >fwa |ﬁ | d i )ﬁlpen'cllinyl.d
alkanoyl, pyridyl, phenyl, an
plperagé%%ﬂ %'i'gﬁ I% %ﬁl@ﬁ%%bﬁ %Sétem is optlonall){ substituted with
1,1By8t %P@?jﬁﬁ?ﬁ%%ﬁ&t‘%’é‘?ﬁa éﬁﬂ&}‘?%‘ dp gi6gERIY e py Ve
i.e. cmadalkﬁwmtﬂallmh@!omwrmﬂsﬂw{%m fingorystgm tayel replgedidy |,
with dh1-00-BlOKkYy-, bARRIkfBupHEANRRHS foll iy s mlisides: (0)OR13,
-0C(0)NR13R1I, -NR' gé(aglga, |§LI§§(O)219 -0S(0)2Fin, -NR'C(0)R", CN,
C3-Cp NybibhIdy 2504 =N-0- R13 and addlt\onally tvﬁa-ﬁdféle'eii'#%’ans (not
including fheHridgehead

&

or or
Formula IVa Formuia IVb Formula Ve
wherein,
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15carbons) may combine to form a cycloalkyl ring that may optionally be
substituted with halogen, 01-05 alkyl or habalkyl. In yet another
aspect, the invention provides compounds of Formula 1Vd, IVe or IVf, i.e.
compounds of Formula IV having the following structures: CC 8

Ct}ﬁe'%a#lﬂﬁ négfﬂééﬁ%wwzo?HE@MJMMMQU&&K%WMM%’s'é/ﬂtWhQﬁ?'“

he 6-ring is a heteroaryl or heterocycloalkyl fing, each of which'is

subst“a&%ﬂm%%&%&&%&m B%‘f‘t@t&EﬂHR)%h@d’Wﬁﬂ%‘b‘?B%‘?H8@‘??9”‘19""3’ Cr-
Cs alkyhdRpencrmlylkgljiCieDeamentily CHCalliyin 36 ytkorlk WnFid, @8 -Ce

alkytar Y G S P VR B PR B TR ffiy, o
Cz haleallxmo Xy RQETGINA’ S@a@o@@)%@ﬁ@)%{m@@ a@x@@(@)BC(O)R
Nﬁ(&hNFﬂQ&JdN%PCS?UfaW ﬁe@ﬁ”@ﬂ@?@ﬂi& BRYE d8bstituted with

tionaglly su stl ute roups indepen tIy 0
! 59@% iRt sledied sam reiem wirfasll e megmés(%‘koxv
haloalmmgbﬁlkw, NARXYh €Y .. -BIONIaXICIS (1B) i) ; ChaRYIL ONR 1 §R+C61-Cs
aIkano?de}@yﬂ)hQijﬂn@@@mﬁmﬁ SQ@&\IRISRll the [3.2.1] ring system is
tiona

ly substjtuted with 1 or4 s that are independently oxo,
R A Lot A A
indepelnxdémww*wmweﬂmCde@mll@x% lateayk a3y CKa)EERYE, CellsGIRynyl,

rof RO AR il SSRGS g0n
CON%dBmo M&aajacé‘fﬁé‘é@%'(ﬁﬁﬁlﬁ%g%% h@m%n@N

=N- NHT;aMr;QﬂnQ”Fﬁstﬁﬁf%ﬂcﬁn@)ﬁﬁlﬁﬁm HoméeAt éaﬂabﬁwﬁ&amlb@@bﬁélmt@gbhead
halo a

catbo T T A TOR IS R SRR g
halogqmy@m(éhra}kylmrd@mimyl indolyl, -SO2R', -0(0)R". -C(0)OR', or 01-05
A R SRELHE DYGHR BB RN S UPBEMEYR 1V o v,

above cyclic groups are optionally substituted with 1 to 5 groups that are

l.e. corppounds Rl RRIAUR HLhaMng g fotonina $URYIeE: -4 aikoxy, 01-04

C5-Cg Dataaikyl as CFA, C,-C4 haloalkoxy (such as OCF3 OkN asrr(1)|no
NH(C1-05 N(C%wal‘ﬁ/l) or Ktz Cydoalky= \ 2
S(0)o-2
Formula IVd Formula IVe Formula IVf
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 is independently C;-
Cs alkyl, C5-Cg cycloalkyl, Co-Cg alkenyl, Co-Cg alkynyl, C;-Cg alkoxy, amino, C;-Cg
alkylamino, C;-Cg dialkylamino, -S(O),..R’, hydroxy, hydroxyalkyl, halo, C;-C, haloalkyl, C,-
C, haloalkoxy, -NR'C(O)R”, -NR'SO,R”, -C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’;
-C(O)NR;oR11, 0x0, CN, or Cy-C,alkylphenyl, where the phenyl is optionally substituted with
1-5 groups independently selected from halogen, C,-Cs alkyl, -CO,R’, C;-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(O),.2-(C4-Ce alkyl), -NRoR11, C1-Ce
alkanoyl, pyridyl, phenyl, and -SO,NRR;

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C;-Cg¢ alkyl, C,-C¢ alkenyl, C4-Cg haloalkyl, C>-Cs alkynyi,
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In some aspects, the invention provides compounds of Formula Vg, i.e.,
compounds according to any one of Formulas 1Va, IVb, Vo, IVd, IW or IVf
wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, 15triazolopyrimidinyl, |m|dazopyr|m|d|nyl

l, h
nyarordy GRCRIE R SR SRR O s bR 0108
-CONR3Re6 AMGIOMNRGB ay dNGRK{D) OB cﬁ&f@&%ﬁ:&@%@mw -NRCEOMKo N,
=N- hlmgmbﬁﬁsaéhﬂﬁﬂﬁﬁféngw%djé@MWboﬁéQ){b@Rde Qﬁ)é bridgehead

o Lo b e A ke o,
haloge@ NG eCODKY e kaliohlgllanchere the phenyl is optionaily substituted with
d

S IR T U GRAT SHATAr SRR T pitonf pderiainy,
sieragy i AR IOTC SRRSO ROy Ok all
optionaBRDERLAEIL Withpyehgn atlies aspedhalbgeimeNER L AL 0eS GRIRPGIONES are
A T R
alkyl, Q;ya’owésy;.d1-c4|’hq1@’@|awcimhma tﬁe-ﬁw@iﬂ@ﬂf%(ﬁ@léh 20/0B5ah N,
amino qf]ﬁ(@ﬁ@é%h{/l)? mg@pawmg@ggg gdenmy, one of Formulas 1Va,

b, IVc, IVd, IW, VT, or IV wher the Ca- CSB %OM qo up IS d

AR SRy UL BT ETIORHER B GO Ao GRTRounci
accordifgrtn@ay VA8, afd;aronmlas uvids! docbidihgdid \émprd e wiigreimtbmB-rey, iB/b,

pyrazoMCrnlﬁé%z inr&?NﬁaW Wrm@ Eﬁ&m&w}fyhﬂgﬁ%h@inyl

cy CO ent nyet ano raspec € Invenuon pr0VI es

tﬂazolq;qyﬁm sBidezARY DIy, .nyr dumra/&daﬂ% B RyiiA¥neagh of which
is optidnanysldstidred \4b alMibdiitdtalye, gudition With wigeseptiaeis independently C4-Ce

aky, G AT R, GG e B iR SR aldfamine
Ci-Ce @@%M?Woﬁ(@ﬂmﬁ‘a@wépwwW@X%yl\7@'%/@ deagloaitekin-fre
ha|oa|w8nm@im gwﬂgazavcld(@wl mgﬁbﬁnm@)@lﬁmmﬂ invention
-C(0) dfe:é&%?n Kg %BI%{)T' Hil%gj}/@’éé? ds g ﬁﬁﬁﬂ %és@n}led with
1-5 gr%snﬂcuadleﬂegnamlwemwm haldgean@ﬁh@s a&pbdﬁ%fn@e@mlkoxy

haloalKJiONiH63 n%%ajpb?@rnwgap%hﬁo@Dge@md&:?f&%wwlauawh?mq Ce
the A- rnng i eteroaryl E%at IS rldyl pyrimidyl; pyrldazmyl pyrazinyl,

alkanowﬂgwp% Vpgndi o1yt or imidazolyl, each of which is
olotietahothdrsttpret] tielifvergion provislss bstiptainidspd sioomslaviif 1, i.e,

compot]ﬁloa o %ﬂg%@oaéwl f%;dc;oxﬁ @éli\gz 9@4%’ Wﬂ%&‘?\ﬂ"iﬂwg wherein the

alkoxy, ydroxya kyI ON, phenyloxy,
Cs-Ca CYRIORIV @rOHBESANGIPPIRYL01111, CI-C6 alkanoyl, CO-C3alky1002E,

plyrighitl attvttayladpenyihivehtlop pirelidesytoppetinisyd Pipetakinyt2, i.e,
Compo%r\llge%%%ér?ol?pgfﬁédg Ja gompoun SSOQFEormUIgébVIm‘VBL F@reaﬁﬂeg I%e wherein the
C3-Cs cycloalkyl group is cyclobutyl.

In yet another aspect, the invention provides compounds of Formula IV-3, i.e,
compounds according to any one of Formulas IVa, IVb, IVc, IVd, IVe, IVf, or IVg, wherein the
C;-Cg cycloalkyl group is cyclopentyl.

In yet another aspect, the invention provides compounds of Formula 1V-4, i.e,
compounds according to any one of Formulas IVa, Vb, IVc, 1Vd, IVe, IVf, or IVg, wherein the
C;-Cg cycloalkyl group is cyclohexyl.

18



10

15

20

25

30

15compounds of Formula V having the following structures : Heterearyl-
02 Heteroaryl- 02Heterceryl- \ Oror Formula VaFormula VbFormula
V¢ wherein, the 6-ring is a heteroaryl or heterocycloalkyl ring, each of
which is optionally 20substituted at a substitutable position with a group

tha EPQ{E’Q& I | £02-C6

alk)&nylg}gil%%Ga oxy,ﬁi?nﬁﬁlo g \a;lF% %Bm%%ﬂédgéféé@ ﬁ§§n¥§ 12
compouTAsReeRTdiRgY tem/rgnﬁ@kfa@uImlyadhl@z%|b\éﬂh<§/vec:| ?ha{samwm the
Cs-Cs NB@G@F@:OW&@@(@R CEE)?F;l (|3(0)r<’]:1|ky100(0)R

N,.or Co-Cia enyl, wher

Sk et i fid Ao B SRR BRI 0.0, e
Compwa%@??%dlﬂg@aanylOI@QQF@rma@dsVakbéa; leé‘éd«;JN%a{WamdMg wherein the
Cs-Cs @%QW mwoxy -5(0)0_2-(CI-C6 alkyl), -NRIoRli, C1-06

a;jkano d |, p I&e [, and 502N]ThOF111; and t, 32 1 system

e s AR GARcR PIowORY SogPBANETR Al ERLTkl e o happounds

of Formuta, Ihakbgesin @fb@@lagkyd hewrGaryltrenys, [Hidy6 pataitiyl, ﬁyﬂd@ﬂr&kmmw
iy AR OB BN GO Y s bt o

-00NROR11, -0C(0)NRIOR11Y, -
one °’-'N?€Fs%9 Ut@@@(@}?ﬂﬁ'omwfeﬂemeft@ -Crialkpds S %@ﬁi@g%ﬁﬁlkynw
C-Ce ﬂﬁdi@oﬁalbalWQWWXVCWBWI(WH?QWW o bﬂd@ﬁb@@ds(ﬁmpgs)@e
mpin t \% te
alkyl), i (haldeene I%én aﬁ C&)glw‘{k i et 6} : f%%&gi‘é}é‘g ép ntlon
pyrroll(ﬁjmlewa@mﬁwm%mdomﬁnw\mewl&\m alkyl or 'SozNRan

In another aspect, the invention provides compounds of Formulas Va, Vb or Vc, i.e.
compounds of Formula V having the following structures :

Heteroaryl— Oz

Heteroaryl— 02 Heteroaryl—SO
‘;NE | [ i
Formula Va Formula Vb Formula Vc
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, C5-Cg
cycloalkyl, C,-Cs alkenyl, C,-Cs alkynyl, C4-C¢ alkoxy, amino, C;-Cg alkylamino, C,-Ce
dialkylamino, -S(O),.2R’, hydroxy, hydroxyalkyl, halo, C;-C, haloalkyl, C,-C, haloalkoxy,
-NR'C(O)R”, -NR'SO,R”, -C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’; -C(O)NR;oR;1, 0xo, CN, or
Co-C,alkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C,-Cs alkyl, -CO.R’, C;-C¢ alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO, phenyloxy, -S(O)e.2-(C4-Cs alkyl), -NRoR41, C1-Cg alkanoyl, pyridyl, phenyl, and
-SO:NR;oR44; and

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C,-Cg alkyl, C>-Cg alkenyl, C;-Cg haloalkyl, C,-Cs alkynyl,
hydroxy, hydroxyalkyl, C,-Ce alkoxy, haloalkoxy, -C(O)OR;j3, -(C4-C;4 alkyl)-C(O)OR;3,
-CONR;oR11, -OC(O)NRoR;1, -NR’C(O)OR”, -NR’S(0),R”, -OS(0).R”, -NR'C(O)R”, CN,
=N-NRy,, or =N-O-R;; and additionally, two adjacent carbons (not including the bridgehead
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I.e. compounds of Formula V wherein one of the carbons in the [3.2.1] ring
system is 5replaced with an -0-, - S(0)0 2-, or -NR16- group, Formula
YdFormula yeFormula Vf wherein, 10the B-ring is a heteroaryl or
heterocycloalkyl ring, each of which is optionally substituted at a
carboréz*i%%g%ﬁr@ﬁ%ﬁnvﬂwaé’é%wrﬁﬁg{ﬂ t'%?ﬂ%’f%ﬁﬁw&lé%ﬂlh%b with
03-C6 _cycloalkyl, C2-Cbalkenyl,"02-06 alkynyl, C1-C6 alkoxy, amino,
halogeg1CobaplyhriiRgloakYEs dialkyiamino, -S(0)0.2R", hydroxy, hydroxyalkyl,
hirl 9e0aridthbalapm, t6é Bddntinratrorided\IAHOURds O RSMAR'Vd, Ve or VI,

o ool FRIR ViR e bRl Bl g g

replaceglvipsandépen86PihesdediEdsfrarauRalogen, C1-06 alkyl, -002IT, CI-Cs
alliehd RImseg Snlealkaxy, hydroxyl, ON, NO2, phenyloxy,
-S(0)0.2-(C1-06 alkyl), -NRioRi 4, Ci-C6 alkanoyl, pyridyl, phenyl, and
Peli the [3.2,1] rirg@¥ejerss, optionally subsstiitad witoll, 2,
3,or4 gro at are 20independent 0, halogen, C1-C6 alky, -06
alkenyl,halpaik ydroxyalkyl, C1-C6 al
haloalkoxy| -&(0)OR13, -(C1-C4 alkyl);C(0)01113, :
-0C(0)NR101911, -NFIrC(0)OR", -N9' " -0S(0)2R", -NR1C(PIR
ON, =N-NR1g7or =1\I-0-R13 and additjonally, two adjacent carbong (nbt
including theFhsidgadread carbons) may &mbine to form a cycloalkyStPg-2
that ma ' be substituted wi gen, C1-06 alkyl
haloalkﬁ@eimngga}yRﬁ is H, phenﬁ%ﬁiﬁd%ﬁ}%yrimidinyl, oxazo@l{%fgr}gl,
fO¥BeRAINeyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl,
hﬂ?@fi@@éﬁle@(@%}oﬂﬁmh b@&@mrﬂﬁi@naﬁmubmum@ mﬂtltbmmyl,
. oxyl, 0 n, where the above cyclic.groups ar tianally
subsit LA SShRRRTE cOREn R T B e R AR SRty s
cycloatkyl,0230cakseny1 R4CalktkynylCT+% Alkalkgmivack aCCg)amingAC:-Ce
dialkylaiRa/kew szwhl\r%a@@Fﬁ»,}dB!}baw,%&!'dzc%-ﬁéi@alwo,,éﬂ@lh%am,

~LCI-05 alkyl), or NQ2. _ 'In some aspects, the invention provides
ROl DR O N IO Br R ey T i ox0. O, o
Co-C dfiyipheliad, WenevbiRémiéaylis optidnathesabstihedd-with isHyrazpdyihdependently
imi rodyl Atriazolyl, AXIERligingd, olidinyl, Jmi iefioy
Se'ect%??é‘i%ﬁ?#"ﬁ%‘{é;E%ﬁ&?‘iﬁibp%%#1|?si!%?éb&%!?mﬁ?éﬂ%yhyg:°xy"

CN, Ng?rf?ﬂﬁ,néé XMy 0§ Rﬁ](%&ﬁtﬁjhﬂ?lyhl 10R11, C1-Cg alkanoyl, pyridyl, phenyl, and
-SO,NR10R;1;

the [3.2.1] ring system is optionally substituted with 11, 2, 3, or 4 groups that are

independently oxo, halogen, C;-C¢ alkyl, C»-C¢ alkenyl, C,-C¢ haloalkyl, C-Cs alkynyl,
hydroxy, hydroxyalkyl, C,-C¢ alkoxy, haloalkoxy, -C(O)OR;3, -(C4-C, alkyl)-C(O)OR3,
-CONRioR11, -OC(O)NR1oR41, -NR’C(O)OR”, -NR'S(0).R", -OS(0).R", -NR’C(O)R”, CN,
=N-NR;,, or =N-O-R,; and additionally, two adjacent carbons (not including the bridgehead
carbons) may combine to form a cycloalkyl ring that may optionally be substituted with
halogen, C,-Cg alkyl or haloalkyl; and

R1s is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thienyl, furanyl, pyrrolyl, piperidinyl,
piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, -SO2R’, -C(O)R’. -C(O)OR’, or C;-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, C,-C,4
alkyl, C4-C, alkoxy, C,-C,4 haloalkyl (such as CF3), C,-C,4 haloalkoxy (such as OCF3), CN,
amino, NH(C;-Cq alkyl), N(C;-Cg alkyl) (C4-Cg alkyl), or NO..
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5substituted at a substitutable position with a group that is independently
Ci-Cs alkyl, 03-C8 cycloalkyl, C2-C6 alkenyl, C2-Cs alkynyl, CI-C6 alkoxy,
amino, O-C6alkylamino, C1-C6 dialkylamino, -S(0)0.2R’, hydroxy,
hydroxyalkyl, halo, CI-02 haloalkyl, C1-C2 haloalkoxy, -NR'C(0)R",

'NBS@Q@BS 8@0)59 uﬁ@ﬁ%ﬁro%ﬁ%@%&ﬁég oP¥rimita g, i.e. 5compounds

Co-Clalkylphenyl, where the phen substituted Wlth
accoraifig pamy a:é?{ﬂii"l?@ Yae¥ke ﬁdfﬁ H&dﬁé% wheeeindhe B-1inge gyrazolyl,

|m|daz@§d-%ﬁ’<klw<)m51ﬁ@@|:;syhdﬂﬁlm@rlk@ybazl@}{dflﬂg)lyinﬁblzdﬂgﬁllﬂpﬁi@ﬁﬁl@piynmldmyl

I , ano W nyl,. and
imicazg Ry R P RN orc i o PR et o RS Bhonaly
substitptaehaila Mstﬁunmemglmwmﬁugrwamebmr&ap@ndmay ﬂ‘n"@a alkyl, \Ce;Cs
cycloalkgh, X5 Cyfa%?'(ﬁl @'JJGEGHIWHﬁ IohelaiRaky, arainB, & R @kyRIFR 1€, -C,

d.aukylaﬁ?ﬁ'f?gﬁ%@ﬁ R R oL R oL RS

-NR’C(QRtNREO.Bhety @R/, -SIQRCEURulKIDCEARINSHOPY AR, ploxayCN, or
Co-C1a‘mP(/ &%%M RIHEE A BRe AR JBIR AR AddsiRUERENS %bbgrr%je&ﬁdently

In some embodiments rldyl IS substituted with ha rQﬁgjen for

selocteg IABIRAPASTS Giche SHHIArGIEY s R BRI RARIEOR, hycroxy,

CN, NOgnpRenyIgsyot S@ILHE MER iyl ;ONRRRICCACIMEHI0, pyNdYNPlednyl, and -
SolefoHnulas Il, Va, Vb, V¢, Vd, Ve, Vf, OF Vg, wherein the heteroaryl group

id°pytimidyl, which is optionally substituted at one or more substitutable

plisaiBrenQihar @enass thatnventivrpravisastsomaeuess of FosmulaV-tiies
comp@mﬁcé‘o'?&n$953n9m@zsvk&wuuagﬂnw@xw SLAT RO ﬂ#kﬂr)vd\'WllféPéln the

Ci-Cealkan henyl 5 SOZNRl Rll where each Fl atr)mI
neteroRy G RHEL B AYHENE I & DS Y SIS A RS RTe Agpriciable
posmoslbwthlgemmﬂmattai@mdewmnydhalogmw1 -Cs atkghilCatiathlspas ey, OCFs,
hydrofyheG'N’ %ﬁ%‘ﬁ?l&f?v'g@ i@"@%ﬁﬂ? \FE;?,F\(;“%J%\C Ik@n&ﬂ“#%’i’d?fj%henyl or

accor g?éo any one o ormulas |

SONReBeinIR@eeF 0By PGB i8 W%&Eﬁﬁnﬂwﬁeﬁ% agtnyﬂéugpmwted
embodinents Py ragres substituted \itBARNSHE) SonEkagipleshibat are

e A L3 S

eny OXY, yrid
Comp%ﬁéﬁﬁc‘%ﬂfdﬂmi‘l’\lﬂmmq ofvireraueH. N ¥Bd Yo, Yointee YdrefeYay igein the

hetero@rﬂ@r@ﬂf#ﬁslBﬁmtﬁllaﬁ@%ﬁ%mﬁimw#%wbﬁéﬂl&ﬁdwiﬂﬁ fMalegibstiitable
.. example chlor Stl” othe c thel tion pravides ¢o d
positiog g}ﬁ r%’?fsﬁl Sk G poé%oﬁsggcco%mg e@ ﬁ‘( ne’b ormu}'gs 5, OCFs,

hydroxylk Ol prenylexye SOb- (551G, al}fy@reMHhBhefér&a@kgmb wwyhnhwyl or

-SO,N®hED ISABHOERMY ﬁ%baﬁﬁ@lﬁ?%heese%m FPubeljtaiahle Pasiinne débacts

roups that ar mderﬁJen ently halogen, O-C6 alkyl, CI-C6 alkoxy, CF3,
pyrimi b§§ubstltut with halogen, for exarmplé chloro.

In still another aspect, the invention provides compounds of Formula V-3, i.e,
compounds according to any one of Formulas Il, Va, Vb, Vc, Vd, Ve, Vf, or Vg, wherein the
heteroaryl group is pyridazinyl, which is optionally substituted at one or more substitutable
positions with groups that are independently halogen, C,-Cg alkyl, C;-Cs alkoxy, CF3, OCF3,
hydroxyl, CN, phenyloxy, -SO,-(C;-Cs alkyl), -NR1oR;1, C;-Cs alkanoyl, pyridyl, phenyl, or
-SO2NR;oR11, where each Ry, and Ry, is independently H or C,-C; alkyl. In some aspects
pyridazinyl is substituted with halogen, for example chloro.

In still another aspect, the invention provides compounds of Formula V-4, i.e,
compounds according to any one of Formulas Il, Va, Vb, V¢, Vd, Ve, Vi, or Vg, wherein the
heteroaryl group is pyrazinyl, which is optionally substituted at one or more substitutable
positions with groups that are independently halogen, C,-C¢ alkyl, C1-Ce alkoxy, CF3, OCF;,
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21 hydroxyl, CN, phenyloxy, -S02-(Ci-Cc-NRieRii, CI-Cs alkanoyl, pyridyl,
phenyl, or -SO2NR10R11, where each RID and R1 is independently Her
01-05 alkyl. In some aspects pyrazinyl is substituted with halogen, for
example chloro. In still another aspect, the Invention provides compounds
of Formula V-5, Le, 5 compounds according to any one of Formulas II, Va,
Vb, Vc, Vd, Vs. VIl or Vg, wherein the heteroaryl group is thienyl, which is
optionally substituted at one or more substitutable positions with groups
that are independently halogen, C1-C8 alkyl, CI-C6 alkoxy, CF3. OCF3,

- hydroky} el phemNeXBh SR Ce BEEH(ENRIR @l Bstfs-MIRIOR 1TV -BieRkanoy |,

-SO.NR/pRLY Iwhére eOR AR 1iRdebedanti 1€ a£0, RigalRN A idkae aspects
pyfazwg%ﬂmﬁéﬂﬁéﬁfqgf@”M"“"é%*%%afxeﬁpéﬁw aro o bromo I sl
B e G L AR
comp%mw‘ma%"aé%émm'get?f 5?[9"6‘ﬁ%'bf’F0Yh1 VY XeaViypr %W@[evé'}%/f, or
heterdaey) urbwy ¢ ithiasy et Brpbitpelip sebititatay latweheotr mavp tobstithtabldstituted
pos1t|6ﬁs%ﬁ Qfoﬂb@ﬁﬁa?lé@ﬂﬂm&'e H%@n"‘@h(%rél Selicl! QR@X&F‘@@Q%@%”“Y
hydr Lol Cl‘gCG CC_| Ce| 15'2§§de )F) :
eny18Xy L8071 ‘&k " 8‘1 Cﬂ SR J’ﬁ yp’henyl or
-80; Boﬁmmm&a% é@al%wwseaﬁer’mﬂ% "kﬁ!ébéﬁcfé?ﬂ&%?ﬂec%e@e Ay
compbursisithe thispglitssiunstitupbdsadth bstogexe donettainplegeorofor lesmmple chloro.
In@mmﬂﬁm%&hﬁd%mmméwwfmﬁﬁwm@ Vi, Le.,
rei S
compSHBE LR ing birf%?%""?%éf#eﬁra%z?n VAROATACNE fvh.%%?’%*”ﬁ%%‘ﬂqéé
hete'?ﬁrﬂﬁfBPBFﬁ)iﬂﬁW)@ ‘E’s“ﬁfb‘ﬁ.&%“%éﬁé’ Wgﬁl‘@ea?fmehﬁﬁﬁ@taﬂﬁonally
positiensomtitgroups thatars dndepandentp Salegenv BhrBadtiyk &1 Cdl atbaxi iz OSFE e
hydrofk @y |pKeriexy| kBow(C-LiGhynlkaiRiFaloatyhkantaa iy, byenongt,
-sozlxm/qﬁ,,,Wﬁ&fx'ea%h’hp'aﬁ@ﬂoféxnde%&?@}% (ot &zl in SRS et sy a1-C6

enyl, furanyl pyrroryl, pyrrolidinyl,

f”’a"‘gfﬁé%"yﬁfv %gé%ﬂﬂ éﬁ' Br'%jghk%‘tl C4 alkyl, or 25 -802NRiOR11.

In'mpRsiher %@%ﬁhm&vmhRM'%mwﬁmﬁ'%VFb?m%ﬂﬁ‘ﬁ‘-W&’,sVI b
of Foramnditt, wisereinrtheduriatsiohdternnyclealdy taekepgrivdidiaopiperitinghe [3.2.1]
pnperefi!?@l %M%Fﬂ'iﬁhﬁ&? HRHRESD AN ARidhorpRIMESS- BN Wbed 84tk fdNg
above rmgs |é v‘\)/{n gaﬁtrg&%te ?ed at a substitutable position with halogen, C4-Cs alkyl, C,-
Cs alkenyl, C,-Cg alkynyl, C,-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN,
phenyloxy, QS(O)O.Z-(C1-C5 alkyl), -NRypR44, C1-Cs alkanoyl, Cy-CzalkylCO,R’, pyridyl, thienyl,
furanyl, pyrrolyl, pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C4-C, alkyl, or
-SOzNR1oR14,

In another aspect, the invention provides compounds of Formulas Vla, Vib or Vic, i.e.
compounds of Formula VI wherein no carbons in the [3.2.1] ring system are replaced with an
=0O-, - §(0)p.2-, or -NRys- group,

having the following structures:

Heterocydoalkyl—sfz Heterocycloalkyl—ioz Heterocycloalkyl—S02
N _ N
& O
Formula Va Formula Vb Formula V¢
wherein,
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22 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 C1-C6 alkyl, C3-C8 cycloaikyl, C2-C6 alkenyl,
C2-Cé6alkynyl, C1-C6 alkoxy, amino, C1-C6 alkylamino, CI-C6

TS MERS O L @&?ﬁéﬁa&fm"v

subst'tt@(@)eémﬁ@j@t@)nblmmwmfl Fypenat i iodsrs e @kheCs-Co
cycloalkig, m@wélﬁeaptlmadiyauwmcmwho&ﬁ W%P%Wﬁﬁ% selected

e SR IR YA L AR ioakony,

NR C(@aé'afmssagmynawwom so@qaammcmand@@)moaﬂ,] aleg CN, o
CoCrafR4FHEN, AHLRBY BHORYISIMEIY o dudiet me%CBm@.ndepen?enuy

pendently 0xo, halogen 6 alkyl, C2-Ce alke haloalk

selectad 15 BAGHRT, hycroR ol CHOATR 1 AR Mo BRGRR. MTony

CN, NG@(ﬁD@ﬁsﬂibSy -(B10AA(RHBCABYDRNR 1 oR 11, Ci-CeaRdNRIORHYI, phenyl, and
-SOZN CQRR" -NR'S(0)2R", -05(0)2R", -NR'C(0)R", CN, =N-NR12, or
O RlSand additionally, two adjacent carbons (not including the

bied3IRe Bl IS SYRRMdS ARipReiMsHRsttas Wl NG FiGEPHRR thatyare
indepeaaammtbxdqmaugahttm@@wmmml@hﬁ&ﬁimlmmalwlcs alkynwet

th ti id d f
oo et N AR O Bt e BT S 13
-CONﬁm@sy@QfQB‘lﬁm&eed‘lﬁ@(@)OB” NRS@RR OPQSEQ)@BQI’ONB Q@EmR", CN,
=N- N@W@W%ﬂ@ﬁda%ﬂﬁw RV@‘QQ&%&QWHQ%& FMU&’!‘@%H@%M@%%M

ounds of Formula V having the followin ucture

carbons LAY SSTEHIRJP BT FUCTRMIIEDRt FoRk SR RAEG i

halogeX|dlreCgailkeyNdf hialeatiiyl,

In yet another aspect, the invention provides compounds of Formula Vid, Vie
or VIf, i.e. compounds of Formula VI wherein one of the carbons in the [3.2.1] ring
system is replaced with an —O-, - S(O),.2-, or -NRys- group,

In another aspect, the invention provides compounds of Formulas Vid, Ve or VI, i.e.
compounds of Formula V having the following structures:

Heterocycloalkyl—S0,

Heterocycloalkyl—SO, Heterocycloalkyl—S0,
2 B , B
N N N
N
Ris  or O or S(O)o-2
Formula VId Formula Vle 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 C,-Cs alkyl, C3-Cg
cycloalkyl, C,-Cg alkenyl, Co-Cg alkynyl, C4-C¢ alkoxy, amino, C;-Cs alkylamino, C4-Ce
dialkylamino, -S(O),.2R’, hydroxy, hydroxyalkyl, halo, C4-C, haloalkyl, C-C, haloalkoxy,
-NR’C(O)R”, -NR’SO;R", -C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’; -C(O)NR;oR11, 0x0, CN, or
Co-C,alkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C,-Cg alkyl, -CO2R’, C;-C¢ alkoxy, haloalkyl, haloalkoxy, hydroxyl,
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25the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is
optionally substituted at a substitutable position with a group that is
independently CI-Ce alkyl, Ca-C6 cycloalkyl, C2-C6 alkenyl, C2-C6
alkynyl, CIl-C6alkoxy, amino, CI-06alkylamino, C1-C6 dialkylamino,

-CSN NOS(IoaIkml(yx Ny ﬁ@%&)@dr@,xé{@@'z LOF}%)lR G %’fﬁ”@ﬂ Sy}&/? phenyl, and

O: NP@{B)aIkyIOC(O)R -C(O)NRIOR11, oxo, CN, or 30C0-Clalkylphenyl,
vther.the] phgrws@mpgmﬁmmﬁyﬁaﬂe&mth -5, 213,08 l@@ﬂgsdﬁttlye

lected § 1- -CO2R', C1:Cha Iyl
cepef 1 PORRERIC ek Aty it oL Caf .

hydrOX;Nmap@ﬁ(y@jmeCatQamxywmwlww@i@%@ﬂﬂmﬂm&g@@ﬁmg
cowﬁ%ﬁﬁmcmp IR, 1sul&1ﬁ1@(t§gbwthﬂn% @) wsmﬁhatnm(o R”, CN,

e G s R R o e

carbong} (B} LR ABIRECA 1GrnedkyYHEAB0 Liridl Siat O R Iy S)iSioFG with
ha|oger{\IBC@E%9|ﬁy|, SNRSIGR:nPS(0)2R", -NIRC(0)R", CN, =N-NR12, or

13"and additionally, two adjacent carbons (not including the

bﬁ@dé%a&ﬁ‘%@bﬂa@%ﬁj‘%@}%fﬂ%e‘%@?&% i SuegnyingWial hreiperidinyl,

piperaﬂpﬁppﬂl}blmuhﬁdamw:m hiolgk RSORC ECHR 006 AR, @rCh-Cg alkyl
. 1 .
ovtondl] B L M C R e s o
optionatty gypstitutec wjthe1 tody mmla@ptmwgmml@mmﬁmwl Ci-Cs
alkyl, @y@r@twbxgr brlogrAcURAresin abers) Cm“&‘g"g’é?fk%*ﬂ @%ﬁ%ﬁ%' 'aﬁCFsl ), CN,
uie ro ar en alogen rox

amino N L ke, B S A e IS Wl 2 Cr), Croca

hinsatkeasisets te DB diSesTtomphith@lolTBoatkyy, IO b.Cé&mpounds
accordHito é‘ﬁ} B Bl RHa, vib, ' MECTIS, %ﬁ@%‘?@lf%é%ﬁ@ﬂ@@@ﬁ?@f’ ides

compounds of Formula Vlg, I.e., compounds according to any one o

pyr azob'érm%%h PYiRIXk Lriaze) YV%YUPM‘PWh@Y@ﬁOE%’E‘ riﬁbd%zﬁ é{%ylyl
triazolopyiciatdiyy), myﬂdzdxtb,pm&ﬂmiyﬂylpwrahdlqyi'nmtﬁﬂyd]Idmuﬂom;dﬂzmltdmyleach of

wnich B e e PR Y DI el A fomy
Ci-Ce &Wﬂ‘%&'ﬁ@'nﬁeﬁeﬁﬂ@ﬁt{y @4 @h@!‘hk'y}" B @QM&WI“Q}ZCC@G
alkylara#f@mzl @%@fﬁ)ﬂﬁfﬁﬁwg {S@e%@mlh%/mamﬁwr&yaﬁwlhﬁianmcz@xa@@kyl Ci-
c. naigel XS TR SR eHi SRR e ORI
C(O)NB(@au@m.(QN)Fw aa@mnmm whereohe pheryldaRttedy pubstitred with
1-5 grcshssqhe@yéﬂﬁié»m dyred bR ERbY4H) é{xbéawu pem@ﬁ@m@&%x
naloal £ E%&%"&‘yﬂvs@fvbﬁwfnﬁfkﬁﬁsn@% Sy ksl ﬂ%n CrCs
alkanoyN RpO#1, bhehyl,aatkeBOyNRyReyl, phenyl, and -SO2NRIOR11. In another
AfP&LABR JENEQURHL RMOUIBR HRYVIRY MM BEET W Roftntid: 91:1, i.e.,

compounds according to any one of Formulas VI, Via, Vib, Vic, Vid, Vle, VIf, or Vig, where
the heterocycloalkyl group is pyrrolidinyl, which is optionally substituted at one or more
substitutable positions with groups that are independently halogen, C,-Cs alkyl, C1-Cs alkoxy,
CF3, OCF3, hydroxyl, CN, phenyloxy, -SO.-(C4-Cs alkyl), -NR1oR11, C1-Cs alkanoyl, pyridyl,
phenyl, or -SO,NR1oR,1, where each R, and Ry, is independently H or C,-Cg alkyl.

In another aspect, the invention provides compounds of Formula VI-2, i.e.,
compounds according to any one of Formulas VI, Vla, VIb, Vic, Vid, Vle, VIf, or VIg, where
the heterocycloalkyl group is piperidinyl, which is optionally substituted at one or more
substitutable positions with groups that are independently halogen, C;-Cg alkyl, C4-Cs alkoxy,
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compounds according to any one of Formulas VI, Via, Vlb, Vic, Vid, Vie,
VIf, or Vlg, where 30the heterocycloalkyl group is pyrrolidinyl, which is

optionally substituted at one or more substitutable positions with groups
that are independently halogen, C1-C6 alkyl, C,-C6 alkoxy, CF3, OCF3,

0 C 6 |

CF, O P AT e A NP . G A pyriy,

Pheny|rrféie a@wé H shere eachiki. anohﬁotweﬁ@lgp@ademw iAERiohedsides
paﬁahaféi%wlmé/lhaem&n PreAnuRHIAScRRERISI FBIA@A N PBS; €f,

NN A

the hetanbeyitioriloyd g:rogmwmmgnduwblmas apdidnaty enbistittitet AlogeneOnots
subsﬂt@%ﬂe%&sﬁ@rﬁ”ﬁﬂﬁyﬁr% tpaggpé M)ﬂgﬁ%}ﬂlerﬂblhg BHlYC ealk I C, Cs alkoxy,

C1-C6-NRioRii, Cres alkano idyl, phenyl, or -S02N
OF, Olher BEERR RO IR RS e e VDR kG ea'm@f' Py,
phenylanotBazamgm, tvheryeatio R pravdiRs oimgependiecthRoondaCh edyle.,
I \Y/
S ErE TS A BoviER B @ o okl 18,

compoypﬂéﬁ&nyrmmm@dméemm Vuydan i élpodidoMieviih grdligswhere
the hem@b%&)m@ pRgeRtvdiplRgian, Whics B!kptidakfiyssabiitidd BBoRddr dnore

st T RO R DS £ £, vy
CFs, Qﬁﬂaﬂmdd@ryﬂLyONomftenﬂWIkﬁOm GiitCaradithidr-bh el thie-Pu/alidoeyl, pyridyl,
phenyIPEpv@@ans)Wé@EEaﬁrnul%ﬂ ﬁh i§- magfen&ﬁuwiﬁ@@ocyawp any

one of ormulas |, Via, VIb or\/@g where the

hlé‘té‘ﬂ?&%fc%ﬁ&??bﬂiﬁp‘)"*éeHIISI’bHBIIII%SWHIBH‘?E’IS’& rFa‘I&%é’hﬁ'téﬁ at
compoundsoaictandirgL sty tadvdeop Bsttiaulasih \Ggen s, Vit dld, it pahdely, where

v noRRSERR ST AT, S R S hor
substitutRhIENMAFItNS ilhieseuRs R tFRTe 'Bﬁ@PR'lqe@%EI@JBGﬁ@Ie‘ﬁttﬁ-ﬁB‘fopCQG alkoxy,
CFs, o@kyl hi;EIB@MI\ebﬁsﬁﬂstcythsmvwopamv'dﬁampwmwaﬁevmmdyl

0 pounds acc y one of Formula VI I V|c
pheny SN A G A SR B Rl S Ay

vaehqglepamtytbamnnt@d arofiges caropeungdssotfreinnpodifons. Wlth
compdarRisRsctardintadnsigpenssntyrhrirgan, vhCeBIklc GhE,aaekexy. 0@5% where

e R Sy A G

one orindepenugittitableopdSiticBsallityl groupktiataiteindspentethity inalegaonC,-Cg alkyl,
C:-Ce RIS OBERYMRRkTOBRY ﬁ] Vﬁo SRS SO KHRI? BC,

one of Formulas VI, VIa; VIb, or VI ere
alkanoyl, pyfidy)c RRARY @r’o@&é“!ﬂidﬂmr‘ﬁ%’ ﬁﬁ?“é‘ §1d|6‘5t$’d %IBH%E%}S’&&H&II‘I/“ Ci-

Ce alkydubstituted at one or more substitutable positions with groups that are

i Gl e i

compounds o Formula Il, with the structures:

Q 0
Y4 %
O, §0O
Formula lla Formula Ilb

including stereocisomers, tautomers and mixtures of stereoisomers and/or tautomers,
and/or pharmaceutical salts thereof, wherein
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alkanoyl, pyridyl, phenyl, or -302NRiOR11, where each Pllc, and RI, is
independently H or Cr Ce alkyl. in another aspect, the invention
provides compounds of Formulas lla or lib, i.e., compounds of Formula Il,
with the structures: including stereoisomers, tautomers and
mixtures of stereolsomers and/or tautomers, and/or pharmaceutical salts
thereof, wherein A is aryl, cycioalkyl, heteroaryl or heterocycloalkyl,
where each ring is optionally substituted at a substitutable position with
halogen, Ci-C6 alkyl, C2-Cs alkenyl, C2-C6alkynyi, C1-C6 alkoxy,
haladleyyl, lopdialky Xys terpery) oy hdtgrdepolyalksyl Wb gevbmingis/pptionally
subsﬁ%maaa@ss@@f@u@a@sm whg&g&ﬁl@em @fggaaakw&@zakyny.
[ Y, rolidi eridi pi
SR CH o g@%@ﬁm&% Ay dgﬁ% RiSting
alky é"ﬁls%‘d 59/ kanay!s G&ﬂgﬁﬁf’}?@uﬂmﬁéﬂ%ﬁ@w position
pyrraiiitiny pjpetidinyiapipsiarinp oheyhipheadiCs-GllakylOB3-SOMNRIFalkyl, C2-C6
alkee \Wridged@Rgate it g thé 10Sea kol ﬁﬁgim;&dnﬁ@ sulstiRmBinaCl-Co

subst WA U R Bk, d 'k%c
alkeg??iﬁg$%f§%&%ﬂ?§%% g)% z-\l 8@?{? iatﬂ%ﬁakﬁn&no -S(O)oCzRCI l
hydreyy; frysiaye vl thaleR&s(@) brtcalkyk &1 Ch hMmaWT; WR&E:fe
-C(QJRF,‘m@mtim@ga%&?{o@kggﬁ@&ﬁmg&?dﬁzn@my selected.
-oc{BINRNAQIRR: R %Y 0 M

e Y,

SUbSAYﬁsfﬁ R Re o el s s b,

a'koab&ﬁl‘?@h I@i‘fmﬁwﬁwﬂ‘;m %@mh%'wwwm@ﬂ% allsdh iR1oR 4,
C,-Capatianayly pytithatiphieagh,\atith-80 a;Rubere the aryl is optionally substituted

W“h&dﬁh@aﬂr&‘#&%ﬁﬁé&ﬁ(&xé@@?&ﬁ&%ﬂﬁ&nﬁ?l@@?m byan@mhakmeau@w
opt:qg%g' shysi) %c? l?PXA’ aclM re t@elula( IS og{lonrgi Rstﬁf i}g 1%@’ orm a

ered | rng o y Inc fonal heteroato
that NGG‘S?@“MW% mérfaﬁbﬁ'k&f‘WMW%W'k@? el a'nblé?m or
and Racand Rp tgedtisr mal ftitoed-duitenbees inpopionbiit inckidind@peadditionh)
heteFsHRaRSUck s NO@BA; are(0)Ow, Ci-CO alkory, haloalkyl, haloalkoxy,

C l,
PYqﬁ’ﬁé d%’ Pﬁ%ﬁ%&l %%\fﬁﬁ&ﬁ?ﬁ‘ %rﬁé\ﬁgéﬂﬁg ;he mvené](ggnx
with 3 6.5 %‘Bﬁfﬂ%‘cﬁﬁﬁg‘%ﬂ?ﬁﬂ%ﬁ?ﬁ’%‘o‘? ek fﬁmm I for
haloé’kﬂnﬁﬂ@a&héhWéWnﬁNyF&@Bﬂﬂmte‘éﬂﬂ%-ﬂ@'@@mNBElﬂnapa% alkanoyl,
pyridyic eteepk] 8i0dydn s80gER o Rydroxyl, alkyl, aikoxy, haloallcyl, haloalkoxy. CN
Oor NQEmULSHLER, %%@‘img}ﬁ‘iaﬁ meﬁd@'&gﬁénﬁﬂ%qw&ﬁ iiRQvREdaR&lly

substl ed Wlth uch as c oro bromo iodo
Anng 'sfla r’oorlrefxo qu Hﬁqa veri %8%(3\;%&2%%%0“ gu s of Formulas
indepgndently mthgdmxyl alkyl, alkoxy, ha|oalkyl haloalkoxy, CN or NO.. In some

exemplary compounds the ring is a phenyl ring optionally substituted with 1 to 5 groups that

are halogen, such as chloro, bromo, iodo or fluoro.

In other aspects, the invention provides compounds of Formulas lla or Iib where the
A ring is heteroaryl, for example furanyl, thienyl or pyridyl, each of which is optionally
substituted with 1 to 3 groups that are independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyl, haloalkoxy, CN or NO., In some exemplary compounds the ring is a thienyl ring
optionally substituted with 1 to 2 groups that are halogen, such as chioro, or bromo.

In another aspect, the invention provides compounds of Formula VI, i.e., compounds
of formula I, having the structure:
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30A ring is heteroaryl, for example furanyl, thienyl or pyridyl, each of
which is optionally substituted with 1 to 3 groups that are Independently
halogen, hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CM or NOR In
some exemplary compounds the ring is a thienyi ring optionally

substituted with Ito 2 groups thatare halogen, such as chloro, or bromo. In
another aspect, the Invention c@npounds of Formula VII, i.e.,
compounds 35o0f formula I, havingthe $rture: Formula VII where two
adjacent carbons (not including the btidgehead carbons) in the ring
system 5combine to form part of a fu heteroaryi or heterocycloalkyl
ring, each of which is optionally substituted at a substitutable position with
a group that is independently 01-C |, C3-C8cycloalkyl, C2-C6
alkenyl, C2-C6alkynyl, 01-C6 alkoxy, agu }lIEGalkylamino, Gres
dialkylamino, -3(0)0.2R", -Co-C3 alkyl-62M48o'C1-C2 haloalkyl, C1-C2
h!adb%n&oxy, -NC(0)Fil, -C(0)F1', -C(0)OR', -C(0)alkylOC(0)R’,

t|o | Sutéiaﬁéﬁg%nﬁégﬁn tﬂg ﬁl&de ende#ﬁ%ﬁcﬁ?@gﬁr@éﬁtem
comb|r|:5 F&fgﬁx ?f)

€3- % ke é@?i? ISRy Hariling, gReligiwhich is
optionalyisakgtit@ed N@%,uphtm;dblglpe%(ﬁbﬁ @mcagf@alm) i§ InGmkdety,C;-Ce

T t
alkyl %/ gd%k/mg stgge;s%%h%a rep g(ggélvﬁti?fa]r? gg’l;"ﬂ:sré‘ﬁ(ylammo
- 6WI@“@P@upS(O)O%e'@§1ﬁ%¥b@%f@@1§@&ﬁ?ﬁﬂ?‘%ﬂb ittrecip R Ay,

-NC(O2R$ @(ﬁ)ﬁ’ow o G’ifl IGW@M(U)ROI X@(bﬁlﬂgﬁﬂncdxgwkwﬂ( ,Co-
n oa a raxy.a
C@lky@f T ’aW<oxy tIqal aﬁ«}'f &5 (0] bfﬁ(‘ tg f(p ?%9(55% eyndently
selecte@tmmmlmerm@(ewlalm;uﬁcmﬁlc@@lalkowm (@Bt h@@@dlsczw hydroxyl,
CN, Nd!%ﬁéﬂ)%xy%f@% ZNONBL &g IR | DAng, aleHepabyribyo Fﬁ&ﬂ‘;ﬁ'ahd
orm a

SO.N ons (not including the brldgehead carbons) may combine to
o Eg& Akyl ring that may optionally be substituted with halogen, Ci-C6 alkyl

oP lealbalkiyle carb&is3ndhe (8.8 1} Ggaikgtenpiooptiyralli stplaeddwiith aryHO-,

-S(0)q (25u8p ﬁﬁphgwl r naphthyl, more preferably, phenyl), hydroxyl, or
where the aryl is optionally substituted with 1 25to 5 groups that

B 3G 0 AN SRUPGRIRES DI, Pelo B SRS
independiently oxo, halogen, C;-Cg alkyl, C,-Cs alkenyl, C;-Cg haloalkyl, C,-Cs alkynyl,

hydroxy, hydroxyalkyl, C-C¢ alkoxy, haloalkoxy, -C(O)OR;s, -(C+-C, alkyl)-C(O)OR;3,
-CONR;joR11, -OC(O)NR;oR;1, -NR'C(O)OR”, -NR’S(0).R", -OS(0)2.R", -NR'C(O)R”, CN,
=N-NR;;, or =N-O-R,; and additionally, two adjacent carbons (not including the bridgehead
carbons) may combine to form a cycloalkyl ring that may optionally be substituted with
halogen, C,-Cg alkyl or haloalkyl;

Ris is H or C4-Cq alkyl optionally substituted with aryl (such as phenyl or naphthyl,
more preferably, phenyl), 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’ and R” are independently of each other hydrogen, C;-Cs alkyl, haloalkyl, C,-Cs
alkenyl or phenyl optionally substituted with 1 to 5 groups that are independently halogen,
C,-Cs alkyl, -C(O)OR’, C,-C¢ alkoxy, haloalkyl (such as CF3), haloalkoxy (such as OCF3),
hydroxyl, CN, phenyloxy, -SO,-(C,-Cs alkyl), -NRoR1, C1-Cs alkanoyl, pyridyl, phenyl, NO,,
or -SO;NR;0R44; and
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or NO2 R'and R" are independently of each other hydrogen, 01-C6
alkyl, haloalkyl, C2-C6 alkenyl or phenyl optionally substituted with 1 to 5
groups that are independently halogen, CI-Cs alkyl, -C(0)OR’,
Cl-C6alkoxy, haloalkyl (such as CF3), haloalkoxy (such as OCF3),
30hydroxyl, CM, phenyloxy, -S02-(CI-C6 alkyl), -NR10Fi11, CI-C6
alkanoyl, pyridyl, phenyl, NO2, or -302NR10R11; and R15is I,
phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, imidazolyl, thienyl furanyl,

pyrrolyl, piperidin iperazi rrolldln [, imidazolid Jnd

quﬁﬁl’ﬁﬁp %m%(@)’ﬂm'dg(b %ﬁo%lr E"E{m@ﬁﬁ%ﬁ ﬁﬁiﬂ%‘uted
pyrrekfitpipericin, wyamw 9vmm@érimméwlﬂ«b iaweqw\sneygr&;}ag are
-C(ORticoadpRY lbs Gz dikyitbpioirally substihtddaitaphenyh tigfroxydanthalbgdagen,
wher'axﬂé%\sl,&écﬁbégﬂm 'drd g,amw%gmmwmww GG aBdrd=3 Or
mde%élﬁ%\f %%:a %O%é%?é%%?’ 8r %j Z%yli%h%Ndﬁq ;%?
CHz%%ﬁéEthH@'i‘Pﬁkqw&Wﬁréﬁ@ rRpHeRE, GNGRIaNAE 1Ce e M:‘mds
Cs alkfljg0r0lalidi), ovNesein the A-ring Is phenyl or naphthyl (preferably phenyl)

WhIﬁEd&WBQﬁEEHMh%QﬁMQﬁB ?diné&@cﬁ sttt R RRRiNam V\é't'adﬂﬂ'l&ﬂﬂg

of fonfla ll(lb\)n(fw etein th he / ﬁ%@é o?na Ikmﬂ)ybll[,)rejf nglk%e?ﬁ%@ Ik 8t|onally
subsfod pim e}@afwgﬁw@woeygn(wesew Sy
C+-Colknsjidinlphlioil baldalighxpi pwmwmhwa}ltybﬁklnpih@sﬂm @(@]943@01'06
alkyh SRR, C1-E1 dikiRe THREIASIBOR By SRiéan, ririndesyeempounds of
pymﬁqivm%é{ ARl %ne@%sﬁenwfboslwrfw lgo/Nk h@vmg the

owin trucfures wherel (§U¥)ﬁ r-NR15-,
B e ESPeg e g B HTARATGSSTE T RA G Lo-
compeunfhef fermula ¥lihhayjentheriglowing shweturasi only be a substituent on -C-),

halogen, CI-C6 alkyl, C2-05 alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl,

hydroxy, hydroxyajyl, C1-05 alkoxy, hanaIkay, C(0)0R13 -(C1-C4

N NR12, or TN 0-Rn;
stbpr heterocycloa y s@gch of which is

optionally subtitutegj at stitutable positign w roup that is
independently C1-Ca al 3-C8 cycloalkyl, C2- aI enyl, C2-C6
alkynyl, C1-05 alkoxy, a |H C1-C6 alkylarnino. dialkylamino,

-8(0)6.2R% hydroxy, hy; alkyl, halo, C1-C2 ha I 01 C2
haloalkoxy, 30-NITC(0)$2r, -NR'802Ryr, -C(0)R1, -C(

-C(0)alkylOC(O)R’; CONBIARAREO: ON. O Formuia Vil

wherein,

Xis —C-, -CH-, -CHz~, —O-, - S(O).2-,-0or -NR5-, 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, Co-Cs alkenyl, C4-Cg haloalkyl, C»-Cs alkynyl,
hydroxy, hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, -C(O)ORs, -(C4-C4 alkyl}-C(O)OR;s,
~CONR;gR11, -OC(O)NR¢oR44, -NR'C(O)OR”, -NR’S(0),R", -OS(0),R", -NR'C(O)R”, CN,
=N-NRy3, or =N-0O-Ry3;

the B-ring is a heteroaryl or heterocycloalkyi ring, each of which is optionally
substituted at a substitutable position with a group that is independently C4-Ce alkyl, Cs-Cs
cycloalkyl, C2-Cg alkenyl, C2-Cs alkynyl, C4-Cs¢ alkoxy, amino, C4-Cg alkylamino, C4-Ce
dialkylamino, -S(0),..R’, hydroxy, hydroxyalkyl, halo, C4-C, haloalkyl, C,-C, haloalkoxy,
-NR'C(O)R", -NR'SO;R", -C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’; -C(O)NR1oR14, 0x0, CN, or
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Co-Cialkylphenyl, where the phenyl is optionally substituted with 1-5
groups independently selected from halogen, C1-C6 alkyl, -CO2R’, C1-C6
alkoxy, haloalkyl, haloalkoxy, hydroxyl, ON, NO2, phenyloxy,
-S(0)0.2-(C1-C6 aIkyI) -NRioRil, CI-Cs alkanoyl, pyridyl, phenyl, and

CoCalBAIRE B HE P s ORI IS RIBATASY SYBS ilbbkndenty
selecteg|feqry| halpgemodheydlkyl2- @@zakﬁwpd%%whﬁwmyaﬁ@al Xghydroxyl,

CN, Nolk@renhrioalkero), L) CLRAGIRIYR:HA) @98 3alkanoyl, pyridyl, phenyl, and
_SOLNE 0)N1R10R11, -NR'C(0)ORm, -NR'S(0)29", -05(0)2R", -NR'C(0)R",

, 2N-NR12, or .N-0-R13 and additionally, two adjacent carbons (not
inbrIBiFgliring sesteneiscoptionatho sy stityedonitbin e2o3Fcrr grousie daylare

mdepeﬂﬁgﬁrfB%aKé?%aéW Hy. éeaﬁkWSéﬂ@%m'&kyh %O@e magaﬁﬁ Y kynyl,

are m@mn ently of each otherH

hvdrowaly&éwveh ﬂs%n@q a&ﬁoassé hara%{hgnvcp QrsatioxfBRY RO e
-CONRGifGa ADOIO)NRIR3, aMRIEIB)OR?; @mmwamoxwm{ryipxwﬂ C(O)R", CN,
=N- NRi Q)?RN%S h&%%\tl? il ékql fur g g}%%&%g%l etr?ﬁ l&fldeehead

pyrimi [*imidazo hlenyl enyl, orp

carbongjdnay Pomb'rRAOatﬁm cw'%hwa@*ah@@m@eme%% SHERHUIRS e
ha|ogeatt@q®éhfnyrr¢arﬁﬁj§|[q¢,ycloalkyl or a heteroaryl ring which i |s optlonally

bstj 1, 2.3 h dentl
e PR R e RS s alih RC
haloalde)t@ﬁ@dWslm{QweQMIﬁVde%%Wmo@%d@@dnﬁﬁsﬂlﬂ&mow,
phenyl@W F§092-ﬁd INRG wt;oe%% Wﬂ%iﬁ%&ﬁ&ﬂtﬁﬁﬁf&fpimﬁ nagmvg

ich is optionally substituted with 1 to 5 groups th atgre independently
vnmmﬂ%@@\lﬁﬁ%&f Bkl urand a0 BISAY hfREN Cokr e?. "R
aR¢d &R &g indBpanddiihndfiteacarbtrer thwehiohahe C&1€ atdichied daalky,

I
L e I e
that aredndgpendsnty Gufoafliofy s@@ﬁ@ﬁd@s%ﬁ?d?bﬁﬁrc@ﬂ'kﬁﬂ@ﬂmem the
alkanoﬁggy@sﬁ@ﬁ&wﬂéﬂ&ﬂﬁth&hﬁﬁﬁk@&%ld@ﬁﬂ@bmb%wl NO2, or

NRIOR11: an e [ rmi azo

tl‘?lg yid u‘?’anylFf‘ yrroIRF plégrrll myI‘g)plpr(géa\'%ﬁl?]{yll1 %}? rolrﬁlny?élkm%)ézo émypzo
ring whighols/pPBmalY subgtijrted @ith O R Sogrowsshakars jsrendpptbubaivasad
hydroxwtt@meﬂxb,{gy?mﬁkprm m@gr@ﬂh@gbove cyclic grc;ups allre

optionally, substitute S are in en aloge

SRR Srenaaa e e g P EAkSHBRNG T et A BBl Ce Co
alkeny3s- mmmdlommwyxsubmwedmﬁ @G guoris, thist (0L Ris e NNy G2lagen,
Ci-Cs & W') &demalkyls Oéu%%?- haloalkyl '@lﬁfm&% éﬁ?%mﬁlﬁd@’@%‘ﬁ%s OCF3),

provides compoun ds of Formula VIIIC or V l11d, i.e., 35(:ompoun S0

hydm’%rﬁb!ra‘)(}?nx‘.%&xngsme i%n&wﬁ!b,vgtr%ﬁw&* Cr-ColanoyiPYedyh. Paﬁay' NO2,
or -SORMR R ;R®dR6, R7 and the B-ring are as defined for Formulas Villa and

VIH“; 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, where the above cyclic groups are
optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C;-C4
alkyl, C4-C, alkoxy, C,-C,4 haloalkyl (such as CF3), C;-C,4 haloalkoxy (such as OCF3), CN,
amino, NH(C,-C; alkyl), N(C,-Cs alkyl) (C4-Cs alkyl), or NO..

In some aspects, the invention provides compounds of Formula Vllic or Vllid, i.e.,
compounds of formula VIII having the following structures:
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5In another aspect, the invention provides compounds of Formula Ville or
VIM, i.e., compounds of formula VIII having the following structures: R3R3
or Formula VilleFormula VIOL where X isand R3, R4, R5, Rg, R7 and the
B-ring are as defined for Formulas 10Villa and In still another aspect,
the invention proviqgs compounds of Formula \Jllg or VII1h, Le.,
compounds o&form fa VIl having the following ftruq‘ures: R3R3 15where
X is -S(0)0.2-. &n 4, Rs, R6, R7 and4 hg’are as defined for
Formulas Vill ..Or Formula VIlIm VIlin, 5where X is
-NRIs-, and Rs? R4} R5,"R3, R7 and the Baﬁng re aotfefined for
Formulas Villa and ‘@qllb. some aspects, Fife invintign provides
compounds of Formula VI||,j.€}, compounds according fp_any one of
Formulas VIII, Villa, Vb, l11d, Ville, Vilif, Vlllg, ., VIM, or VllIn
wherein the B-ring is pyr 7 imidazolyl, pyrrolyl, tri ‘«_ pyrrolidinyl,
10pyrazolidinyl, imidazolr l, triazoggpyrimidinyl, imidazgp¥rimidinyl,

pyrazoiopyrimidinyl, ordndolyl ridyl, each of whichg ional
substituted at a substitﬁ?é%\lgapyg?mn with a group thatﬁ§rﬁﬂ%qu@1||§éntly

ovfeseakia -Old0an6\Bo BkyRs 02 anding Bing eralrgréglinedder Airorylas
Villa agg\NAp Cl-Cs alkylamino, 01-06 dialkylamino, -S(0)0.2R’, hydroxy,
hydroxyalkyl, halo, 01-02 haloalkyl, 01-02 haloalkoxy, -NR'C(O)R", .
I R A it N e e A (A
compooixds ONoon@ \dlichkyipb ¢ns Folldverg $teugtuees;l is optionally substituted

with 1-5 groups ir];gjsependently selected from halggen, CI-Cs alkyl, -002R,
CI-Cs alkoxgt, hal alkyh haloalkoxy, hydroxH, CNJNOg, phenyloxy,

-S(O)O.401-Cé -l\fRIoRIi, Ci-Cs alkanof}l, BYrigyl, bhenyl, and
-502NR13n 1 SO, Re SO,
Re \O RG \O
N N
Formula Vllle Formula VIIIf,

where X is -O-. and Rg3, R, Rs, Rs, R; and the B-ring are as defined for Formulas
10  Vllla and Vlllb.
In still another aspect, the invention provides compounds of Formula Viilg or Vliih,
i.e., compounds of formula VIll having the following structures:

R Rs
R4 R7 R4 Rz
Rs 802 R5 SO2
RG RS
+S(Q)o-2 ¢S(Q)o-2
N N
OZs O,
Formula Vllig Formula Vllih
15 where X is —=S(0)o2-. and R3, R4, Rs, Rs, R7 and the B-ring are as defined for

Formulas Vllla and Viiib.
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In other aspects, the invention provides compounds according to any one
of 20Formulas VI, or Villa-VW, wherein Rs is H, halogen, CI-Cs alkyl,

CI-Cs alkoxy, halOalkyl, or CN; R4 is H, halogen, CI-Cs alkyl, CI-Cs
alkoxy, CI-Cs haloalkyl, haloalkoxy, CN, phenyloxy, -S02-(C1-C6 alkyl), -

] o Tie ASHEEt P BIBRAH e Lo O MR or v,

i.e., CO[R desrlan¥lihbeyine therteliemiag sirisduess according to any one
of Formulas VIII, ggyVilla-Villa, wherein Re ang R7 are independently H or
methyl. kn,othd aspects, the invent&on pre¥ides compounds according

to any one of Fofmulfs VIII, or Villa-Vino# 3 and R5 are
independent[g(5 q, 1§62me_tm’1|5 In otker as ts, m inver_ltion _
provides compoungls acco dpgl 0 any of Forma s/‘M , or Villa-Vino,
wherein R.e ishalogeen (in one aspect, |, Br, Her Cl), GkCalalky! optionally
substituted with halogen or Hpydvs} B~ I
other aspects, the invention provides compounds accdrding to any one of
5Formulas VIII, or VIiwher 4 is phenylotry, -S02-(Ce : lkyl),
-NRieRli, C1-C6 alkanoyl, oxazolyl, pyrazolyl, thiazolyi, pyrndyl, furanyl,
thienyl, or phenfgbrmulaldiBther aspects, the inventieorprs i compounds
AGRAFIIRGONHIY- ORRIGR T RIMHIaR, VI, r il ling WRS Wehédor Formulas
-NRwRit. In other aspects, the invention provides compounds according to
Vilia aﬁﬂ)YltW?e of 10Formulas VIII, or Vilia-Vlllo, wherein R4 is -NRI3R11, and

R sbmefaepactd, i€ iatertiohpptviieaspeatouiis ioVEatnpVING ¢S,
ording t e of S iz Al ergj
compol RS ST AP SV Il W SEVRIE B, v
Viiih, YHimnoeMtibhwheraindbe Bniipgus ayraseltdmisesdvy miietf téraeiaoxralidinyl,

pyrazofifiMlany ORI DI SR rirREingN shirta 26ByFimidhy OFYPA RTINS IMIdRT/, or

indon LSO RIoYidos compotnds ageoriing 1o Ay, oS ShGSITaR i o
group that is independently C;-Cg alkyl, C5-Cg cycloalkyl, Co-Cg alkenyl, C,-Cg alkynyl, C;-Cg

alkoxy, amino, C,-Cg alkylamino, C;-Cg dialkylamino, -S(0),.2R’, hydroxy, hydroxyalkyl, halo,
C4-C, haloalkyl, C;-C, haloalkoxy, -NR'C(O)R”, -NR’SO;R”, -C(O)R’, -C(O)OR,
-C(O)alkylOC(O)R’; -C(ONR;oR11, 0x0, CN, or Cy-C,alkylphenyl, where the phenyl is
optionally substituted with 1-5 groups independently selected from halogen, C4-Cs alkyl,
-COzR’, C;-Cq alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(O)o.>-(C4-Cs
alkyl), -NR1oR11, C1-Cg alkanoyl, pyridyl, phenyl, and -SO.NR;oR1;.

In other aspects, the invention provides compounds according to any one of
Formulas VIII, or Vllla-Vlllo, wherein

Rs is H, halogen, C4-C; alkyl, C4-Cs alkoxy, haloalkyl, or CN;

R4 is H, halogen, C4-Cg alkyl, C4-Cs alkoxy, C;-C¢ haloalkyl, haloalkoxy, CN,
phenyloxy, -SO,-(C4-Cg alkyl), - R1oR11, C4-Cs alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl,
furanyl, thienyl, or phenyl; and

Ry is H, C;-Cs alkyl -SO.NR;oR;1 or halogen.

In other aspects, the invention provides compounds according to any one of
Formulas VIII, or Vllla-Vlilo, wherein Rg and R; are independently H or methyl.

In other aspects, the invention provides compounds according to any one of
Formulas VIII, or Vllla-Vlilo, wherein R; and Rs are independently H, halo, or methyl.
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In other aspects, the invention provides compounds according to any one
of Formulas VIII, orwherein Re Is chloro, and R3, R5, Re, and R7 are H.

In another aspect, the invention provides compounds of Formulas VIIlI, or
Villa-Villa, 20 wherein at least one of R3, Re, or R5 is chloro, and Rs and

R7 are H. In yet still another aspect, the invention provides
compounds of Formulas VIII, or \nib-Vino, wherein R3, R5, Re, and R7
are H. In still another aspect, the invention provides compounds of

Formulas VIII, or Villa-VIII, wherein R. is chbro. 25In yet still another

asplatheiespreih fohimiiiepereddap eemeriadsraseaitiRgsiAny eremia-Vino,
Formbiasarmi,BAvViBlENticowhadiRd, BH, %g@ﬁ@r&ﬁa@bﬁ 1, BrA arcCijhe-Ce
alkyt 5Pl &B%M{%Mtﬂwdﬂéﬁ fdﬁ&%@ﬁ?&dﬁ%\éw'a Vlllo,

at least ope of R A qQrR5 Is chlo oaﬁj R7 are H. In

b 1S R PSS I SRR A OE U b1
Forpiias\YcerytiaraHeinvheseia Ry iskasuiony siRerCeGe elkyiR@R: ¢ r-Ce
alkarikylxyxaZdhd, pyra2Zoiy), Rdamlly dydd futzalddidenyC br @Heaykyl, C,-C4alkoxy,

CF3n Q&Fé’sp%@ {HRGRVARNON pp&Yidied Cdnipdutis MdcordiiR &R tihyohalef
anwl \ﬂllRéllﬁn dro%eﬁ,, Gr a -502NR1eR1; or halogen.

r[mlfla[s” eCanother aspecrte the mvenﬁoh1 prowdes compounds of Formulas

VIHIHMRtEs eRpLote 1B HHRIRIGR RuYides SRERSHNGR ARerdidg oany-ase e, c1-ca
Foraildp \GIL-@ ¥|H6Hp, @REIDRIFS -BRGRW, and RinRenBihenddRparettthe
inVQRB%rF&E%H@%QﬁU&Q%WEE@EHM@&&Q ucaframuao‘émooﬁymrein R4,

Forﬁ\%@ nE BV QFﬁoW%rg%rmulas ”85'&%% Sﬁa F‘Véﬁ'i*"@r methyl

provi es compound or Wherel 31S hy aro
ol GHESEEBSR g e ERNERS PPN KRR 2 SR
Formutay ¥ ottMHizofilopyhierein sy IRendedR; @ephenyl; and R5 is hydrogen,
C1-fn4thékubpdns, Z2ndl RveRilbroprovitizg @Bmpounds according to any one of

Formulas Vill, or Vilia-Villo, wherein R, is chloro.

In other aspects, the invention provides compounds according to any one of
Formulas VI, or Villa-Villo, wherein Ry is chloro, and Rs, Rs, Rs, and R; are H.

In another aspect, the invention provides compounds of Formulas Vi, or Villa-Vilo,
wherein at least one of R3, Ry, or Rs is chloro, and Rs and Ry are H.

In yet still another aspect, the invention provides compounds of Formulas VI, or
Villa-Vlllo, wherein R3, Rs, Rg, and R; are H.

In still another aspect, the invention provides compounds of Formulas Vill, or Vllla-
Vllio, wherein R; is chioro.

In yet still another aspect, the invention provides compounds of Formulas Vi, or
Vlila-Villo, wherein R, is chloro, and Rs, Rs, Rg, and Ry are H.

In another aspect, the invention provides compounds of Formulas VI, or Vllia-Villo,
wherein at least one of R;, Ry, or Rs is chloro, and Rs and Ry are H.

In another aspect, the invention provides compounds of Formuias Vi, or Vilia-Vllio,
wherein R; is hydrogen, halogen, C,4-C, alkyl, C4-C, alkoxy, CFs, or CN;

R, is hydrogen, halogen, C,-C, alkyl, C4-C, alkoxy, CF3, OCF;, CN, phenyloxy, -SO,-
(C4-C4 alkyl), - NR¢gRy4, C4-C4 alkanoyl, and

Rs is hydrogen, C4-C, alkyl, -SO,NRyR44 or halogen.

In still yet another aspect, the invention provides compounds of Formulas VIli, or
Vilia-Vlllo, wherein R, is halogen (in one aspect, F or Cl), C4-C; alkyl, C4-C,4 alkoxy, CFs,
OCF;, or CN.
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In still yet another aspect, the invention provides compounds of Formulas
VIII, or Villa-Vlllo, wherein R4 is halogen (in one aspect, F or Cl), CH3,
OCHS3, CF3, or OCF3. In another aspect, the Invention provides
compounds of Formulas VIII, or 10 wherein R3 is hydrogen, halogen,
C1-C2 alkyl, C1-C2alkoxy, CF3, or CN; R4 Is hydrogen, halogen, C1-C2
alkyl, 01-02alkoxy, 01-C2 haloalkyl, C1-C2 haloalkoxy; ON, -NRwRe,
Cr-Ca alkanoyr, oxazolyl, pyrazolyl, thiazolyl; pyridyl, furanyi, or thienyl,

Rs is hydrogen, CH3, or F: and Re and R7 are jndepen tl r n or
h.zj 0%%%e{ é% o es“:ttr(lije'P \éen"(l)i: 28 peesc‘f?ﬂ?é) ﬁﬁv%%ﬁ%ﬁ%ﬁgﬁgbgém%%ﬁ’ds
whergjp Rey Ra a2V 7 GFAMNEIRMD, wherein 54 Is C F3, or OCF3.  In yet

arliptrethes pguEct e inventivo prpvidesiesnponnds ohEsradidoviiLda W INEHY | b,
wheréfH|R¥|§|ﬁ&dﬁd@?ﬁ?ﬂ%l%ﬂ,r@l-B?alﬁilR{?-@DQlB@,&ﬂ@,%ﬂ@rbonS to thr?iCh they

arl; | U WI

o sty B eSS n e AR PR

ha?ﬁ&é?{dF?y&Fb%E’tﬁ!'@hﬁfRyN%&maﬁMaley,ebl-cs haloalkyl, Cf-C3

hdtostikpetyanGienasREsR the invantinh provides tompawpisct, FnenikieeMtibar
ViliaovjdeereRRpRURRIGEN (nRBlsl| H.op N, by BoHyOR&NdOFand RS,

L e
that

rro l, nyl, :
Wherg%l%re%hi’f"ﬁggédﬂ?ﬁﬁ i Y"Zé,("é 22K & Independently
C RdsthytikguenhatopsidsaChailyl &irCoatRpac Gk Aalogkyk {erEwheiralkoxy;
CN, -AlRaReY 03T gkishopnaadlyl pypstitianiaxdin, woridyBivalgg @n thikmys (such
as)s hydrogeNeHaShSE ate Invention provides compounds of Formulas
i are Inde ‘epdently hydrogen or methyl. 30In

VIl ot wperein Reand R are nde
onesaspeée fhe \?eﬁﬁ?)r){ Yovidas comysinds of Formulas VIII, or
vInestifivet anpiheeAsRRGhAPRINYETERS RIRMGRS FABTRAYNS OF SQERUIRRIGH &F
Vlllaividith ydhereinIR4ds"0Hgor &83fct, the invention provides compounds of
Fafrpétlanbthdr@spEOMROmMBsItiSH frovied @o);ﬂ%oﬁﬂ&@tiﬁiﬁomﬂ[&vngdﬁvnlgg
Vito i BHE Y MK i PSRRI S A R s AR e o
benzg g whiRRP eRiRNEiiGHPSEYRbWIR PRfaRsLY sesiituind WiRd g Ripups that
are ingx@yBIoniChaodalkytrox FGORIalkgl-Coallalimay CEOs DaotisylOROR,
halogiiglyENIEeme. furanyi, pyrrolyi, pyrrolidinyl, piperidinyl, piperazinyl,
PhERMh RDSAST 2shest Y infirtioh PRRILR dhpdids of Formulas VIH, or
Vllla-Vlilo, wherein Ry and Rs, or R; and Rs and the carbons to which they are attached form
a pyridyl, pyrrolyl, thienyl, furanyl, pyrrolidinyl, piperidinyl ring, each of which is optionally
substituted with 1, 2, or 3 groups that are independently C,-C, alkyl, C4-C,4 alkoxy, halogen,
or C4-C, alkanoyl wherein the alkanoyl group is optionally substituted with up to 3 halogen
atoms (such as F).
In one aspect, the invention provides compounds of Formulas VIII, or Viila-Vilio,
wherein Rg and R; are independently hydrogen or methyl.
In one aspect, the invention provides compounds of Formulas Vi, or Vilia-Vlllo,
wherein R3 and Rs are independently hydrogen, halo, or methyl.
In another aspect, the invention provides compounds of Formula IX, i.e., compounds
of Formula VI, wherein the A-ring is C3s-Cs cycloalkyl, which is optionally substituted at a
substitutable position with halogen, C4-Cg alkyl, C>-Cg alkenyl, C>-Ce alkynyl, C4-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)e.2-(C1-Cs alkyl), -NRoR11,
C4-Cs alkanoyl, Co-CsalkylCOR’, pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C4-C,4 alkyl, or ~SO,NR4yR14.
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In yet another aspect, the invention provides compounds of Formula IXa

or IXb, i.e. compounds of Formula IX having the following structures:

C3-C8 Cydoalkyk, XC3-C8 Cycloa | ky1,--..7 X 5wherein X is -C-, -CH-,

-CH2-, -0-, - S(0)0.2-, or -NR15-, where the -C- and -CH- groups are

opyi :

e, o i o e T A o o
Comp%@gééfifa%ﬁl-l@l!&'ﬁﬁ‘ﬁ%@@"%@ﬂoﬁ??{%%xyalkyl, C1-C6 alkoxy,

haloalkoxy, -@QHf)Icldsak(fl-C4 alkyb;S{®Hhiyl0-00M:1101911,

-0C(0)NR10RI1, -NRC(0)OR"SHR'S(0)2R", -05(0)2REANR'C(0)R", CN,

=N-NR12, or =N-O-Risi oA

15alkylamino, C1-C6 dialkyl @ 0,0-8(0)0.213', hydroxy, roxyalkyl,

halo, C1-C2 haloalkyl, C1- C2 hanaTkoxy, -NR'C(0)R", -NR'302R",

-C(0)R', -C(0)OK, -C(0)aketmaieoMaL"; -C(0)NR10R11, ox&nwid, 1¥b

Giketankylphenyl, where the phenyl is optionally substituted with 1-5

groups.ind en(?: ntly s Iecée%from halogen, C1-C6 alkyl, -002R!, C1-C6

kR Chaloh HanGatho s Ao Ry R NS 6 gty -CH- Gt are
optionafyf @b &i{@écCéthalkyd) 2 bilfipRithat e ndepdcateoylly pyol dykoptaenyh|yabel a
substiti?e%'ﬂﬁléfi,lﬂalo%eﬁhélﬁ- é]k&l[‘stﬁtﬁme'ﬁy%'Qéé‘ﬂléléhlpéé!tbt@és"&iﬁ}&g,

2, 3, or 4 groups that are mdepenéenstly axe, ha\ogen, Ci-05 al gl c2-C
hydroxyhlayeiptyeliod (G RO elalky -y shyGroky Alky)-EQKRss,
-CONRYJiRxy - OS(GIKBXR - (NR TR RIONASHUIH*COBIBLR’; GRRIB (ORI, CN,
=N-N -OC#\I)__ A _8511, -NR'C(0)0OR", -NR'5(0)2R", -05(0)2R", -NITC(0)R", ON,

Ry -NR1Z,8r .N-O-R13 and additionally, two adjacent carbons (not

ifBRIBmMHIHE dhagsprnbasateresyaiegllob ingneaehetwmhichye oriipaing
substiﬁhaarénaevar%&gmﬁwé@&iﬁiﬁﬁiw&@@mba@@@n@é&ﬁldﬁhﬂyq& iilralgeéhmklénuy Cy-
n is H. phenyl, pyridyl, pyrimidijnyl, gxazolyl, thienyl, turanyl,
Co ekl son SRR EA RS o RN ey BT o
alkylar802Qp€C{@ilar®{0) 6R 0)e:FC hBoxikyhydroxyalkyl, halo, C-C; haloalkyl, C;-
C: haloalkoxy, -NR’C(O)R”, -NR'SO.R”, -C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’;
-C(O)NR1oR11, 0x0, CN, or Co-C,alkylphenyl, where the phenyl is optionally substituted with
1-5 groups independently selected from halogen, C,-Cg¢ alkyl, -CO.R’, C,-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(O),.2-(C1-Ce alkyl), -NR1oR11, C1-Ce
alkanoyl, pyridyl, phenyl, and -SO,NR;oR1;;

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C;-Cs alkyl, C,-Cs alkenyl, C-C¢ haloalkyl, C>-Cs alkynyl,
hydroxy, hydroxyalkyl, C,-Cs alkoxy, haloalkoxy, -C(O)OR;s, -(C,-C4 alkyl)-C(O)OR;3,
-CONR;0R11, -OC(O)NR1oR14, -NR'C(O)OR”, -NR’S(0).R”, -OS(0).R", -NR’C(O)R", CN,
=N-NR;,, or =N-O-R,; and additionally, two adjacent carbons (not including the bridgehead
carbons) may combine to form a cycloalkyl ring that may optionally be substituted with
halogen, C,-C¢ alkyl or haloalkyl; 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;-C; 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, C-C,
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30optionally 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, Crai aikoxy,haloalkyl (such
as CF3), 01-C4 haloalkoxy (such as OCF3), CN, amino, NI-1(a1-C6 alkyl),
N(C1-C6 alkyl) (CI-Co alkyl), or NO2. In yet another aspect, the
invention provides compounds of Formula IXa or IXb, wherein X Is NRis.
5In yet another aspect, the invention provides compounds of Formula IXa

r IXb, wherein X is NRis where R15 Is H, 50 -C(Q)R/, 4-C6

o i B G 0TSSR OIORARCIR) Cob R BB e i
aming, fHECorfen A/ B GurEd Bl EPderalyhait¥en, C1-C6 alkyl, -C(0)OR'.
CI-Cs allopey ahsttenibspect it insettfon provideslkempo(sidslofRoiUie Bia or
IXb, \WB{Q’WXHSQN; or NOZ 10In still another aspect the mventlon provides

compg o or a | Xa ol IXb herein XIS 0. nan ther spect,
er as IE e Inventio ng com of Fo %a or |
the hvent provides comp oul EGrma R4 or erein Xis -

WhefsvdSM‘Rﬁ%ﬁtﬁﬁw 'ﬁkbe%@zﬁe mﬁuehcpr‘évﬂ!f% P it FSedvbrmula

halodXy, or phédnyldipéoeatiylsubsiiiuied wit 1 tp Primsiiied eeetindependerdly Gdtbgen,

oy ey S ot e A St T
only be a substituent on alogen alky

hyqu{ip éw(g&?}?%G haloalkyt CrCe, alkynyl, hydroxy hydroxya i, C1-C6

allBR '%@STI?&R?‘:L@\?)W?QH%" Y %&%RW‘@(%B?E% GW?—'MORM
wherelIRXAYO)OR", -NR'S(0)21:?, -05(0)2R", -NITC(0)R", CN, =N-NR12, or

= NnQnaH& 23PHRSMETIRVBARGTERVIASs DR PSRRI SONSAROIE D@ BPIXBCRHRFein

uIa IXc, i.e., compounds accordlng to any one of Formulas IX, IXa, or

R R A
Xis Tﬁndgtbp%wwp Moﬁﬂsyﬂmuawms ria GRfionailp pHestitutasmth \Rhech
groups thptiara &itic serusiitlytexb dba suipshiiubalaleupstiispnonitic-), hagpnGitds
alkyl@g2R %ﬁl@ ty, ﬁﬁaé\ cQé YydroryBRyRIKREY hifogy 00
e b T G

- Yd 3<y, 13' R oy yICh-c2
-NR'G(Q oW’SM(d?ﬁ Ohﬁhswﬁﬁo)ﬁ'f@fh"ﬂ@(@m:”&@a{kyIOC(O)R

-Cl03bifl &iRdcts, shmin@vtior fiavidatdoppberiglof HoenaltHX g hengbritpounds
accoRifiiPiBaly shbstitatRmliMg iR, Ixa, afws»,mma@mkyég{@ai?m fl{r(ﬂﬁihzolyl
iR S A S e
iR TEREP b e R Vh&B%!?:? A banereirovides
substiyteghal b eiitutalie pesiive witha gsemibalis idersodeityCoCamikbie-Gh
cycldalRyNCa} Benyk.-ar; bigwhereihadxyagiin defiogsierminoye,ad where
dialkfinfrS ST RO R fG CRERPY-C, haloalkyl, C4-C; haloalkoxy,
-NR'C(O)R", -NR'SO;R", -C(O)R’, -C(O)OR', -C(O)alkylOC(O)R’; -C(O)NR;oR¢s, 0x0, CN, or
Co-C,alkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C,-Cg alkyl, -CO;R’, C;-C; alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO, phenyloxy, -S(O).2-(C+-Cs alkyl), -NRR11, C1-Cg alkanoyl, pyridyl, phenyl, and
~SO,NR1oRy4,

In yet still another aspect, the invention provides compounds of Formula IX-1, i.e.,
compounds according to any one of Formulas 1Xa, 1Xb, or IXc where the B-ring is defined as
above and where the C3-Cs cycloalkyl group is cyclopropyl.

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-C; cycloalkyl group is cyclobutyl.
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35In yet still another aspect, the Invention provides compounds of
Formula IX-2, i.e., compounds according to any one of Formulas IXa, 1Xb,
or IXc where the B-ring Is defined as above and where the Ca-Ca
cycloalkyl group is cyclobutyl. 35 in yet still another aspect, the
invention provides compounds of Formula I1X-3, i.e., compounds according
to any one of Formulas 1Xa, IXb, or IXc where the B-ring is defined as
above and.where the Cs-CB cycigalkyl group is cycl | t.stll
et ot LA en e s G O g
coppRyRER ARFSTaiREIPAMYORs QhTaTmulast e iR iR Wherdthg Bridea fisfined@s
ab8reraydsvietrthe GxsCa bynientkpidroheisciiol@ByC8 cycloalkyl group is
cyclafyeegtin anotherséatlyé&ltlltﬁ@ﬁﬂ&ﬁ@l@ﬂ@%é&l&lﬁb&m@afmmm4, i%e.,
coff SRR  Bp ) iR B b RGN W o
abge 3d whgre e by YRAFIYEIEOMREHEXSIONein yet still another aspect, the
inve it siilcaniether espapiotradaveition pravidecanpaundsahipyonuisiscbeding
colpaMaOaR G toUMAEI S Fothuf IXaMRB! 6r iixe Wheraans Blefig @cbafined as
ab@@yﬁd Wﬂ&%g@?@&&%ﬁ@' %Y&%B(é[ylc%ﬁgb&ﬂs cycloontyl. In another

aspect, the inveption provides compound Formula X, Le., compounds

o PR RSP R B AR B SRR By Ao A o~
CompAUREEi AGIOIYRA NI POIRERGIUIPE A, PpneniXciwes 8l Botnerifriehand as
abeacing e the ol apeldiyisubsiifykee)@baed or more substitutable

e D i o e 18 oripoais
o e e ¥ N S%?%ézm%sz%&axa%!wméaﬁ RS .
thienyl fusamd, Perrolvkpyssrrivh ofrireiAgrotdrarih opyHIE B QRHReil syPsEfediatnyf,
ongigranaw syhstituéaiid pobitiond WthQrbgikiiatare fripentRntRiialogem G0k ladky!,
C, A HHIYIE,10Y QRYAY, 0TI SR H0 RURAMILI RaIaikaKy) MRSy O hiydRoxyBiikyl, CN,
phﬁ#e?){f?é?g’;ﬁ %{gﬁ%@g‘&%@% {:I?-%I %IL%WAQ\gc%‘aSMEEZR', pyridyl, thienyl,
furanyl, pyrrolyi, pyrrolidinyl, piperidinyl, piperaziny!, phenyl, phenyl C4-C, alkyl, or
-SO:NRoRys.

In another aspect, the invention provides compounds of Formula Xa or Xb, i.e.,

compounds of Formula X, having the following structures:

Hetercaryl\S 0, Heteroaryl< 0,
\x X
N N
b o )
FormulaXa . Formula Xb

wherein,

X is —C-, -CH-~, ~CHg~, -O-, - 8(O)p.~, or -NRy5-, 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-C; alkenyl, C4+-C; haloalkyl, Co~Cs alkynyl,
hydroxy, hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, -C(O)ORys, ~(C4-C4 alkyl}-C(O)OR;s,
-CONRgR¢4, -OC(O)NRpR14, -NR'C(O)OR”, -NR'S(O).R", -OS(0),R", -NR'C(O)R", CN,
=N-NRy2, or =N-O-Ry3;
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or Formula XaFormula Xb 25wherein, X is -C-, -CH-, -CHr, -0-, - S(0)0.2-,
or -NRir, 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
-G ) halogen, C1-C6 alkyl, C2-C6alkanyl. C1-C6 haloalkyl, C2-C6 alkynyl,

hydro 0.,alk Ik Cr-C4

b E e R
substlmwS(@mosmg(@mosupmvmmRgz.mmtha_t. is-ndependently heG-alyli€arCs
cycloah?le@adfé'éi’k ecs;catgmvﬂgg] ftﬁgcséﬁ%f&f Wmﬁg’ I@%g%@}ixrfwg@u@g

al qa Su e position with a a epen

dialkylggipdy et S e e oo
-NR'C(@)B% mmmo -G8 dHa(kB)arinG( GSWQG&OWQWWMW'WM CN, or
Co- CAT@}%J)hgﬂryp%é )ORm%;(h 'Iq S gﬁg@@g?% E}%@z %oﬁ%iﬁdependently
selecteshrom RPIRh 1 e W he% yﬁsﬁpﬁwﬁényfmﬁhmea'%wwshydroxvl

CN, waﬁénmemew 65lesteryilorNhaRg ST, Cl BRI, pEagRbhGityG &nd
SOQN% gy, haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,

-2-(C1-C6 alkyl), -NRIoRli, C1-C6 alkanoyl, pyridyl, phenyl, and
sr@zmmmmg mm:iﬁs)qunﬁyssygmwdmlwhw@ Sulesthgroursithat ape

mdepe%o%?r\] rﬁr@ C@ NHY gKan @Qéﬁhﬁ:léﬁla@b Celrlay,
A %%%«%ﬁﬁy e RaA ) 610k,
-CONRXER®) NPO(@NB;OFN MTGNB)OF@ JORR'$(B)2R)FISOBR}.RNRNE(CIR)IRCITIN,
=N-NF) &”3?«12@%3%9 &Z&i‘rg’nﬁw WQ@Q@M é‘é’r‘B&r@‘%ﬁSﬂ%Gﬂf&ﬂ&%@Bﬁc{gehead

including the bridgehead 15c¢arbons) may combine to form a cycloalk
Ca'borﬁﬁW?%@p‘ﬁdﬁﬁ!hﬂﬁé’%ﬁ“éﬂllﬁ%%ﬁfﬁﬂ%&@@ﬂ“%’ E%%H'R?i tyted ith
halogdrralO&HZyblayICbr haldRikyE érhthenyl pyridyl, pyrimidinyl, oxazolyl, thienyl,

K Y SRR BB B SR PN, .
piperaplﬁéhwweﬂ@xwmﬂﬁmg@w sk, tHCzBove X grdQYaRareor C1-Ce alkyl
option2BPslissimie & WattiBHG) WHTGINE) 1D STRAIB§ShalvRéR R BBOEC B Bid gleps are
optionaqp()gi g%i%litlcﬁcleg \;‘\'/ith 1 to 5 groups that are independently halogen, hydroxyl, C4-C,
alkyl, C,-C, alkoxy, C,-C, haloalkyl (such as CF3), C4-C,4 haloalkoxy (such as OCF3), CN,
amino, NH(C,-C;s alkyl), N(C4-Cs alkyl) (C4-Cg alkyl), or NO,.

In yet another aspect, the invention provides compounds of Formula Xa or
Xb, wherein X is NR;s. :

In yet another aspect, the invention provides compounds of Formula Xa or Xb,
wherein X is NRys where Rys is H, -SO,R’, -C(O)R’, or C;-C; alkyl, and R’ is C;-Cs alkyl,
haloalkyl, or phenyl optionally substituted with 1 to 3 groups that are independently halogen,
C4-Cs alkyl, -C(O)OR’, C4-C¢ alkoxy, haloalkyl (such as CF3), haloalkoxy (such as OCF3),
hydroxyl, CN, or NO,.

In still another aspect, the invention provides compounds of Formula Xa or Xb,
wherein X is O.

In another aspect, the invention provides compounds of Formula Xa or Xb, wherein
Xis - §(0)o.2-.

In another aspect, the invention provides compounds of Formula Xa or Xb, wherein
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, C,-Cs
alkyl, C,-Cs alkenyl, C,-C¢ haloalkyl, C,-C¢ alkynyl, hydroxy, hydroxyalkyl, C,-Cg alkoxy,
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alkyl, C1-C4 alkoxy,haloalkyl (such as CF3), C1-C4 haloalkoxy (such as
00F3), CN, amino, NH(Ci-C6 alkyl), N(C1-C6 alkyl) (C1-C6 alkyl), or NOZ2.
In yet another aspect, the invention provides compounds of Formula Xa or
Xb, wherein X is NE915, 25In yet another aspect, the invention provides
compounds of Formula Xa or Xb, wherein X is NRth where Ris is H,
-502R’, -C(0)R’, or CI-C6 alkyl, and R" is C1-C6 alkyl, haloalkyl, or phenyl
optionally substituted with 1 to 3 groups that are independently halogen,
C1-C6 alkyl, -C(0)OR', CI-C6 alkoxy, haloalkyl (such as CFs), haloalkoxy
halogditxiy, sS(Q)OR3) (el otigNCKOIORNOL NN Rl - IR eBpect, the

-NRIO®UFO-RRSI0ORR G ADHIORRY SRR EQONREY S 3N, B NDRY.is O.

In ?rsvgélé}nglaﬁﬁ)?&gtﬂ@ ﬁn}%é(ﬁiﬂtB?&BE@‘G%&E@&Q&%&&S%%{)@W Q‘Otﬂén?ﬁéuﬂﬂg o
acoE R A 7 O TR SR RaTIn s S-055 5 PYTRNE [TISBE M
PYFWMFF‘@Q!ﬂpBVHF@%'M@M&W'@W‘stmﬂé@wm'-1“&#‘@6‘!]’&@%% are
imidizopyriniidieytyyrxolépyamidinyh nkolye @ syriistitermhtodwhieh )s bpliogslly, C1-C6
subﬁﬁ%ﬂd%%&l&ﬁmé &s,%m kihp arfsn Mlanhl @, Oéé’alkyl Cs-Cs

la 0R1
IS ol L Fé&ﬁ@@ﬂ-ﬁ L féméq Ep s
d-alkx{ﬁmg@ﬁq@)misgmmy. hygrosshaloC ke Rioalsylof ke baleplexy,
NREIDIR" RIS, RN eCBIRHOIOPDRII (O )athyIPOIPIMRS cCIRINRLRX0xa, €N, or
Co- CHRIRRIMER SvHEF6 Ay FIB Y B Ra SUBBTHARBWIA. 105 fblpy aEpkehdBRty

selefd d'?%&?ﬁ(-}Y Gl CUER RPN RWVRAIQM?PX%%!E'”W

imidazol triazolopyrim ny1 imidazopyrimidin nyl

s N e
-SOg¥f%ischin with a group that is independently C1-C6 alkyl, C3-C3 cycloalkyi,

C2th 8natisernyspéed Bdimbiion pfdlided dowipuadsiciFdrnii@Riylamino, CI-C6

comg K 3E i gﬁ@%%ﬁe J?HFmﬁbés %d%i?%f%’ WREO e B-firfg RO BERKea

O0-NR'C

s AP AR PP R R TP R e
subgfftaitie AOFitioRs EnamyRs hak piaindannrdanty dyiegssfuSe aitfe Rt aaiowed
CFsf@OF nhaydgsyl, CH; Pleajiory,-BO2(T:-0d alk§i KeRyRhaDal)dikhadgiayedyl,
pheﬁwctrp)@dz NR R e RN GIRYIRYYand> ) b b pifa it or SURICARH. dnlsbrke
exemplf “%Xmé’a/ ﬁ%)élthgtbeyﬁ Il ig régbs%tu?ew R%h ha?bgen, for example chioro.

In another aspect, the invention provides compounds of Formula X-2, i.e,
compounds according to any one of Formulas Xa, Xb, or Xc, where the B-ring is as defined
above and the heteroaryl group is pyrimidyl, which is optionally substituted at one or more
substitutable positions with groups that are independently halogen, C4-Cs alkyl, C4-Cs alkoxy,
CF3, OCF;, hydroxyl, CN, phenyloxy, -SO,-(C4-C; alkyl), -NR4R44, C4-Cg alkanoyl, pyridyl,
phenyl, or -SO2NR4R11, Where each Ry and R4 is independently H or C4-Cg alkyl.

In yet another aspect, the invention provides compounds of Formula X-3, i.e,
compounds according to any one of Formulas Xa, Xb, or Xc, where the B-ring Is as defined
above and the heteroaryl group Is pyridazinyl, which is optionally substituted at one or more
substitutable positions with groups that are independently halogen, C4-Cg alkyl, C4-Cg alkoxy,
CFs, OCF;, hydroxyl, CN, phenyloxy, -SO4+(C4-Cs alkyl), -NR1oR14, C1-Cg alkanoyl, pyridyl,
phenyl, or -SO.NR1oR14, where each Ryo and R4 is independently H or C4-C; alkyl.

In still another aspect, the invention provides compounds of Formula X-4, i.e,
compounds according to any one of Formulas Xa, Xb, or Xc, where the B-ring is as defined
above and the heteroaryl group is pyrazinyl, which is optionally substituted at one or more
substitutable positions with groups that are independently halogen, C4-Cs alkyl, C4-Cs alkoxy,
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15In another aspect, the invention prowdes compounds of Formula X-1,
I.e, compounds according to any one of Formulas Xa, Xb, or Xc, where
the B-ring is as defined above and the heteroaryl group is pyridyl, which is
optionally substituted at one or more substitutable positions with groups
that are independently halogen, Ci-C6 alkyl, C1-05 alkoxy, CF3, OCF3,
hydroxyl, CU, phenyloxy, -302-(C1-00 alkyl), -NB10R11, CI-00 alkanoyl,
pyridyl, 20 phenyl, or -802-NIR10Ftewhere each Riu and Bilis
independently H or C1-00 alkyl. In some exemplary compounds the
CF3 598 By Ihigsirsripls it pbiemitory) afisel R -foralisy miReoRmoPa-Ce alkaneyhauiyl,
pheRERR CEOINRIDRENWRGTERMIIES A1RASIMASpehdemtyIHIarS:Ld Skgompounds
o e o e X ol
comgERARERT A R TR A B Gl SRR R 8.8 Rre
aboyg @ag éedtrrpand grgup iscienys wiligh ioptiosaliicukgtitatedalonse mejaroxyl,
subgivtaple oy, wiidgrdGpt-Hiet afkyﬂhedﬂmﬂﬁhhlo@érocédkamlcpw elikoxy,
ca@éﬁyhﬁﬁ%ﬂ%ﬁwwe@ﬁ?&hc%@yﬁ”%n’% eepERARIpIAA,
nefs, St YL ARODSH BEPEHUS KCRIaly i o SomReU Lo !
P 'I‘—ydrmu com oun 3 o any one of Formutas % or
exe’R@aWﬁ@T@‘tP&dBﬂlﬁfﬁ'?ﬁyé§ HWEWQU'W%@W%@M group Is
py ricl petistjll andthein aspepti tedtyestidyspiuvides abmpeuodsiod FersulisNtbialle
comBQ&iHQawﬁhﬂ@mfmﬂﬂﬁgﬁ@nﬁsfﬂﬂk@&m%ﬁh&% #la¥lgefined

aboygana i SElbrcerga K i}‘ R e S Y
S“bﬂ‘f&‘%!ﬁaﬁi‘i"?swﬁagfﬁéﬂ?j@ﬁ ?ﬁ@ﬁ?&l’%‘%@ﬂ%ﬁ%tﬁr &ﬁéi%%éb@é’f”fﬁe
CFsi m%tmlpww@@spbemmmna@ﬂfsp@amwa YRRy B Sarelfsanatipyridyl,
eREH S i dc iaesnténtiyy FRFECC,RitkiNg |

of T4 %%@m R m&@ﬁ%@ ﬁs% i sraciy,
morﬁ%ﬂﬁ%ﬁ%ﬁgﬁ%@@uW&g@mﬁi@ ahexadpgs
is o s fybdet idditlgositibrendtretsidy & 0Ty G-Cq alkenyl,
Cor dngﬁﬁﬁr‘@e@bélkw gél&éﬁ()ﬁlmhalkog AR YR kWQ:'lQVﬁi%H(}IBxy,

p ula X e, comp to
S(Og df&f %%rglaﬂs%ﬁ’ﬂ ang fller‘ébﬂ?g( ’@ Ig y"dy eYF g‘é?ﬁ\}e and
Pv"ﬂ% Puscelicial PRSIy Hnéfﬁym!vﬁhﬁ% %ﬁﬂﬂr%@@l%tﬂh@%zﬁﬁmﬁe or
molreapathetitstzestctisoibiemtisnpitiviges ops dnatda e Hodepe Xikeatt/Xialegen,
compy@Risbifybnhiition W%ﬁoﬂ@&%&ﬂ{é&oxyl CN, phenyloxy,

-302-(C1-Ce a]_}< Roka. Ci-Ce I& |dyI phenyl, or
-802NRIOR11, w )gr '\lleag((:’h(El 32 and Rgrgls In pe @ently H or Ci-Ce alkyl.

In some exemplary compounis.the thienyl is subsy
example chloro. 10In yet stilf angther aspect, the in
compounds of Formula X-6, ompounds acco
Formulas Xa, Kb, or Xc, w ‘."- e B-ring is as defi above and the
heteroaryl group is furanyl, Wichois optionally subst d at one or more
substitutable positions WhgioyRs that are indepenq%mm hgjpgen. C.1-Ce
alkyl C| Ce alkoxy, OF3, OCF3, hydroxyl, CH,' phenyloxy, -502-(CrCE
%}’B RleRll Ci-Ce alkanoyl, pyridyl, 15 phenyl, or -S02NRIOR12,
whérlb: 'E%CFPNTO‘QHQ-I@aviSSf@epe?fd@ﬁtby- Wheredthg ce- and,tCH- groups are

substituted with 1 or 2 groups that are independently oxo (oxo can only be a substituent on
-C-), halogen, C4-Cg alkyl, C,-Cs alkenyl, C4-Cs haloalkyl, C,-Cs alkynyl, hydroxy,
hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, -C(O)OR3, -(C4-C, alkyl)}-C(O)OR;3, -CONR¢R,

ed with halogen, for
tion provides
to any one of
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In another aspect, the invention provides compounds of Formula XI, i.e.,
compounds of Formula VIl where the A-ring is heterocycloalkyl that is
pyrrolidinyi, plperldinyl, piperazinyl, morpholinyl, thiomorphollnyl, or
thiomorpholinyl-S,S-dioxide, where each of the above rings Is optionally
substituted at a substitutable position with halogen, CI-Ce alkyl, CrCe
alkenyl, 20Gres aliwnyl, Ci-Ce alkoxy, haloalkyl, haloalkoxy, hydroxyl,
hydroxyalkyl, ON, phenyloxy, - S(0)0.2-(C1-Ce alkyl), -NR4eft11, Ci-Ce

alkanoyl, Ce-C3alkyl1CO2R’ titienyl, furan |. PYffolYI, pyrrolidinyl,
GG B MR AP AR B SRR PN
O-Rydn another aspect, the invention provides compounds of Formula Xla and

Xline g-rifPrRD AtERbAOf SPRBIsHsEySloamyI RBgtRAJPbPWARY BIEPEEHERS:
subst’ﬁlﬁéﬁ r&%lﬂéllfﬁ‘%ﬂé S&QIJQFMEPQ'EPQ&p Zﬁé igge%ﬁ%ﬁ&ly Cr-Caimif e GH

- ‘where

cycloalfe koA Lo BU G ERPh AT SRR (B i%?éeomy be
dialkyleminss i@kt nhgdrazy) hidiioyeltylGiabeCatiy hatrligk Ghterhploakars

-NR’¢(@"5!§IKNR %ﬁss@ml Wyﬁgﬁmﬁﬁﬁﬁﬁﬁﬁf" béafoeikméy,
Co"C1 {?tute

2R', -N - th
e e,
CN, %Qbﬂ?mmrﬁ(@bbéﬁn&am%owmﬁw%% QMBHh%)t’!%WdH@Mn%tIy
-SO.NA\R@ atidyl, 03-Co 5cycloalkyl, C2-05 alkenyl, 02-0o alkynyl, CA-Co

a”fqzsmrme 1%.@;) @Iq f‘@x&&ypﬂ@@ﬂ‘%@ﬁm NSYeroND b 2Riinyl,
yd

drox C
prerly fe?( i v‘i«é@%ﬁ o o R R e s
°P*'°"é'00§ ﬁ&w'ﬂw!a?nmvefwb %l@ﬂ\?g&ih whote \WHéFé“fﬁéVﬁH:leWPé are
optiongiticnbsiiutedstihul bubgitugs Sharareisdarpdegents dabgese hyctodyir S5C.
alkyl,[Blog @Roky AC (O, Alikydied (52Bh. s BFGIOCLE Ko IGH W GTREN

amm&‘ﬁé@é bljaﬂ&i\'nhéoé ‘r‘k‘ﬂi’é ?gar@)og N&(C4-05 alkyl), -IN/RIOR11,

'802NRIORIA; and R15is H,

R EORE Rt b RO PR e SRR AL L B HBA B et |

whergiip&iadiRyst, pyrrolidinyt, imidazolidinyl, indolyl, -502R1, -C(0)R'. -C(0)OR,

or IR YetGRotikiyhaetn Bl invenbcii Biberd ey Ebnidanyd, dnydrmwd Xk batagen,
wherdnR1iE KR&, WH@P@R‘C £iG, aseLRS 6{6)%5%%%3"% UQ?&'R‘EE%W*LMQ >
haloa%(ﬁ,u&%%ﬁg%}l %r ona Eeé‘s%%?éé’ wﬁ%l?%e Q gr chdrot?%/ are m%ependently halogen,
C4-Cs alkyt, -C(O)OR'’, C4-Cg alkoxy, haloalkyl (such as CF;), haloalkoxy (such as OCF3),
hydroxyl, CN, or NO,. '

In still another aspect, the invention provides compounds of Formula Xla or Xib,
wherein X is O.

In another aspect, the invention provides compounds of Formula Xla or XIb, wherein
Xis - S(O)o-2-

In another aspect, the invention provides compounds of Formula Xla or XIb, wherein
X is =C-, -CH-~, -CH2-, 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,-Cs alkenyl, C4-Cg haloalkyl, C,-Cg alkynyl, hydroxy, hydroxyalkyl, C4-C¢ alkoxy,
haloalkoxy, -C(O)OR3, -(C4-C4 alkyl}-C(O)OR13, -CONR4oR¢1, -OC(O)NR1oR11,
-NR'C(O)OR”, -NR'S(0).R", -OS(0);R", -NR'C(O)R”, CN, =N-NR;3, or =N-O-Rys.

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,
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alkyl, CA-C4alkoxy,haloalky! (such as CF), CA-C4 haloalkoxy (such as
OCF3), ON. amino, NH(CA-Co alkyl), N(Cf-Co alkyl) (C1-C6 alkyl), or
NO2. In yet another aspect, the Invention provides compounds of
Formula Xla or Xlb, wherein X Is NRio. 20In yet another aspect, the
invention provides compounds of Formula Xla or Xlb, wherein Xis NRio
where Ris is H, -SO2R", -0(0)R, or CA-Co alkyl, and R' Is CA-Co alkyl,
haioalkyl, or phenyl optionally substituted with 1 to 3 groups that are
Independently halogen, CI-Co alkyl, -C(EI)\OlT CA-Co alkoxy, haloalk

i o B FARSATRU eGPV Bt cBa S geR P

a subgtityiable aopition witea giaunttheat isrodrpendentiv Sotfh@iyf Cobaryriorliyl b,

alkenynereng atkyayl) C-Cs HkaxyoHiine SRSy altyaiiing BiaT) RiakgRainopSD4R]S
hy dr&&wm%lﬁﬁﬂ o8 d"*ﬂ@ﬁ%ﬂ cbicz"ﬁai(%m\/%‘ﬁ{ aﬁﬁ?%b)fﬁe-wfé@-‘lﬂﬂ
-C(0) ﬁg\i/%ﬁgregt@% % r‘gﬁ% - rbu a\‘r’e(b)c‘)optlor1z§1“|r ly'S bs@ﬁlﬁ’éa Nibiereor
the W@%@@ﬁﬁ%ﬁ'ﬂ@bﬁﬂ@ﬁéMﬁ@ﬂt@%%&%%&%ﬁ’%ﬁ%@%d@%hﬁ&g%@‘
Ce alkdl;);CRIRY CRHOCAKED, aﬂ@éﬂ@ﬂaﬂﬁaﬂtﬂa@nmmAmNhuMan(O)o

e
0
= -Kﬂﬁi?“&?mﬂd glg sbmé aspects,

°°m?H\é"H?\/%i?BES%‘P?)FB€fHé§‘%BEEBBWH%%’8? ﬁ%‘?rﬁ&?ﬁ‘wf‘%’ %th%B?FﬁSBE)ﬁlﬂ’é'ky
group écryuidlidiny, aichoiseptioRansubstityiéd alroxé priviocer eibstitatable positions

with Wﬂdﬁ émimaasduheawmwbéﬁi 2zt amwrolidiwkowrezp IRy hydroxyl,

I [
s O az%%%g%%m?%%gﬂ% nN nﬁ(ﬂ achdnyﬂ%ﬁﬂlsy?)’??h IIy su bstltuted ata
S e AR B Ul SR e e s o e
C3rcaqtel garest, tsinuentioragrides e poyds/pf Eamaiaaikdsie.amino,
comolfids aékwami mﬂax@ br@3fﬁd|hyla§n(mxrwdroow Wirelentkigadiéerobyioakal -C2
gro B ﬁ)'é?' gﬁUﬂg Nﬁé’t?}a%%ﬁbstﬁ Q);Bb;ueort'\s with
9'0"5%%%*? ‘Bé%f G %%@" 5%#%3&) RSO AT e
pheryigny: hafefErrCerlD MRyR«cOET atrey. au&ts‘xyph@wbﬂzyﬁwBaf&oxy,
wherle\eahuhx}], &8 RN 6 hdeperigiatipyH f ()0, all(IC1-C6 alkyl), -NRiaRii, CI-Co
alhﬁryevénsmdyépe&emlm@é}ﬁoﬁspm&fa%ﬁbdﬁha@athmps fee
comb%ﬁﬁ&“é)&&}%‘ﬂ %egn %%Dqllggrmu%fs': ar aO)l'q(l% wﬁere the heterocycloalkyl
group is piperazinyl, which is optionally substituted at one or more substitutable positions
with groups that are independently halogen, C,4-Cs alkyl, C4-Cs alkoxy, CFs, OCFs, hydroxyl,
CN, phenyloxy, -S0,-(C4-Cg alkyl), -NR4cR14, C4-Cs alkanoyl, pyridyi, phenyl, or
-SO.NRoR44, where each Ry and Ry is independently H or C4-Cg alkyl.

In still another aspect, the invention provides compounds of Formula XI-4, i.e.,
compounds according to any one of Formulas Xla, Xlb, or Xlc, where the heterocycloalkyl
group is morpholinyl, which is optionally substituted at one or more substitutable positions
with groups that are independently halogen, C,-C alkyl, C4-Cg alkoxy, CF3, OCF3, hydroxyl,
CN, phenyloxy, -SO,~(C4-Cg alkyl), -NR4pR11, C4-Cg alkanoyl, pyridyl, phenyl, or
-SO2NR1oR14, where each Ry and Ry is independently H or C,-Cg alkyl.

in another aspect, the invention provides compounds of Formula XI-5, i.e.,
compounds according to any one of Formulas Xla, XIb, or Xlc, where the heterocycloalkyl
group is thiomorpholinyl, which is optionally substituted at one or more substitutable
positions with groups that are independently halogen, C4-Cs alkyl, C-C; alkoxy, CFa, OCFs,
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10 compounds according to any one of Formulas Xia, )(Ib, or Xlc, where
the heterocycloalkyl group Is pyrrolidinyi, which Is optionally substituted at
one or more substitutable positions with groups that are independently
halogen, Ci-Co alkyl, Ci-00 alkoxy, CF3. OCF3, hydroxyl. CN, phenyloxy,
~ -803-(CI-C6 alkyl), -NRioRit, C1-06 aikanoyl, pyridyl, phenyl, or
-802NRIOR11, where each Rio and Rii is independently H or Ci-Co alkyl.
15In another aspect, the invention %owdes compounds of Formula XI-2,

VGG N RO R ATl G 2D RS G G SRR RIECY PREDY o
-SEhfheRerodectcrarly Ror 60 Re jsiisiepengentbhiber g dptivhlly substituted at
one [araRdier asiiiitialefieni bavrissitorgsounds tiFomialdndapadently

e e i
oo B BTN St BBy SRl s o g,
subgiittiable aopidens widh |ﬂr9ém|thﬂtﬁfemd§§&¢ﬁhfbﬁlﬂ‘wmﬁitﬁmlm R4=Qq alkoxy,
CRg 0DQFe LydRad,0C preryioxiny-SDL( O E ik aN R bR, (- Caralkimon yayriigh e
"“%f"‘e%‘i%l%@t"f’fﬁf iRka fagh Wféﬁ‘.?“‘%’fﬁ”?‘?ﬁ?’m%m@%ted atone
o e Sspc RSt AR St i SHEERIV-e. vato
M R, Ve Y8 Y6y e . wswﬁﬁbwl By N, Bl Br
|Xa5wwm9m o Sae X KRN lelrio RESXiackibe KtewtigrendneE- 0 islkyl.
pyllélz&wl lﬂﬂﬁﬂﬂlfﬁﬁ@@‘ ﬂb@d@V@W@ﬂleﬁyﬁﬁ%lﬁﬂ’mpmlﬂfnﬁmm%yx| -4,
clfrer EARRYE ARFOIARGE A ORBALEOIRMIER o SRuptls, e

the heterocyc Qup IS morp stituted at

r IS (0]
Incg RN BRI et FIEY ﬁafhsfésﬁ@efﬁwngz% wmrs;agg Y G A BKER e
anting dgefy BasnaGodialianipe CHOGR AEdim by oo Q- Bhain oRip,
C«@Oféﬁal@wﬁlkulés R LOR halobikeqiisanioxs OFRYY LNREIDIRDINR'SOR”,
: ano'&'i’é)@'ﬁthe Ci, d@ﬁf@l%ﬁ)ﬁ'%%ﬁw,'%%%@%@o Hanaﬁﬁén .ﬁgﬂ%‘
e B ion OV Camppuide oé%"\ﬁﬁé’%%%'
C. i oePeld el kpon o rShrieatsyblsaah 9s %)cﬁz@o&?ﬁi@ﬁi%w Bk Euted

ocmsphwmxmm NS hataidey PSET)QAC WIS (MO INRIDR], AC-03 dikarsydently
y, |o pé,QGS@ h(ﬂ -Co alkoxy, CF3. OCF3, hydroxyl, CN, phanyloxy,

(C1- C5 alk ORii Cs alkan rid I 0
§ R mﬁés Tt o0v,
'V%I'ER M éﬁfbﬁi@‘?s‘ﬁéfétVihmﬁ(}éq%{WpYéfv\ﬂﬂéfeééWso\ﬂ‘H sVHf'Féﬁ'n‘HhW
fo D&I-%Mae IXbobfm FerhtdsXefi: v afh gk XriytoXetoKRoXinls, WherstiheB-xig, is
pyraRsyRiihEaBeE IR0 ellad i, Graemdiny i pommikgl inidazSidigrisd eywich

eab?a Bﬂﬂﬂww’uﬁwﬂﬁw&d at one or more substitutable positions with groups
that are |nd en entl @ n CrC6 alkyl, C1-00 alko>é}/inCF3 CCF3

hyd 8>§?f“& Nel1ASRSR piion pravides FomRRynds 24 Ferniias IiLiedyre
VasiarIMEIVEHeNGB. e ISYAINRL DRV, Vieter ¥ 16 Yok toidy gVt VEIm, Vilin, X1

to mcsepanumn;cmanm@mmxbammtmxleasmmmwdwmmhpmm
et iy i B 3 M,
eafvize R AR vgﬂsagf%%“% £ UirepaieaC
C.plihGiSpgraisall, Fmﬁa%ﬂ)v' drfoigkanasaio fyriciRIMpmBo Sastidiny,
diailkyldmirolj ehi(@loeR phyuiiyky dadrof 0405 alksl ptaraHy.salsikyl tsdcatza CFs),
C,BIRIBIRRIARRALODNEN) TWMRIPHSIOR’, -C(0)alkylOC(O)R"; -C(O)NRoRy1,
oxo, CN, or Cy-Csalkylphenyl, where the phenyl is optionally substituted with 1-3 groups
independently selected from halogen, C4-C, alkyl, -CO,R’, C4-C, alkoxy, C;-C. haloalkyl
(such as CF3), C4-C; haloalkoxy (such as OCF3), hydroxyl, -NRRy4, and C,-Cs alkanoyl.
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independently 01-04 alkyl, C3-08 cycloalkyl, C2-C6 alkenyl, C2-06 alkynyl,
C1-C4 alkoxy, 15 amino, C1-C4 alkylarnino, C1-C4 dialkylarnino,
-S(0)6.21:(1, hydroxy, hydroxy era, alkyl, halo, CrC2 haloakyl (such as
CF3), 01-02 haloallioxy (such as 00F3), -NR'C(0)R", -NR'SO2Fr, -C(0)R’,
-C(0)OR', -C(0)alkyIDC(0)1T; -C(0)NRIORIi, oxo, ON, or
CO0-C1alkylphanyl, where the phenyl is optionally substituted with 1-5
groups independently selected from halogen, Cr Ca alkyl, -002K, 01-C4
alkoxy, C1-C2 hakialkyl (such as CF3), C1-C2 haloalkoXy (such as
20(yCHopndgsirenty] tHE hvendh, phdded crypaB(@Of K SmasdNo INRiBR o
vf, W1 eBabanay v Viid e Rl 0id 08 mma,m VIlind VAR @tlg@ﬁl -6,
VERLIOR, DIV 0 a
e SRR AREE AR08 SRSV N RO,
t"azemwrvﬁw' RideroRyrimidiny, RycazaloRyrisiding, X"G‘dk'é{' 9@6“ %&’Wisto
optidtially $ukstikitd Al e, snbriiteiabkhpoBitiimyits 28m0yrdhaljs independdptiSataly |,
alkfiriezobecpxiinlioiny] aersr didipyikjryidezolidirdypamiisde,-caakyaimmbich
%051 \}Pﬁélﬂ"&”&oﬂa‘iﬁ%yﬁ&ﬁch as

.3 ARG oy, .~ ThAs, BRI E) A .
G TS GO oY e

-C(RatkytPR(B)R% ar CXPINRaaR - X Y. OF i 1}yl phenylmages Wﬁﬁ!‘mﬂlﬁg is
optidtiily saibelitednitta 2es)drqupe Diyépédacaly semoteal l’ﬂbﬂwammwmwkyl
cORIdaz8) anw&oro%gmogﬁms%m 355<§U@5ﬁ%IHéiQo

S L kM e St

P“emhlﬁ%aﬁ%'&'*@om 21T, hydroxy, hydroxy C1-04 aIkyI halo. C1-C2
haliredkyie(stieh aspeCE shedivaBbh atoditespifpochdasiBaRE)ss GLOYR-6,

IVa 16 () VR 'to- G\l OB Y-s SHAN RO Rl 103010 Q418N N, Viiin, 1X-1
to 16 XL IERRAW W ?Eée)@‘i(ﬁ’ E)r@] falRFB%gfﬁg? t%ﬁ&'ré"@éﬁ&g Is

groups indepéndently selected tr 0gen

trlazgmgywnleﬂ!b?'ﬂ%%{fwj% RYREplaYR) srda?feéykﬁgbeﬁw F3),

unshibslitated], -NRioRit, and CrCa alkanoyl. 42 In some aspects, the
iNVenésineliavidepeeRMROIREItGH froviaus asnodnt b‘f'F%rﬁMﬁéwtvfoW-b to

va s Rt ﬁé 1%\4“6\(;( JtJ)?(/ 1vlgr iy § {;Y g(-b\v)ba@%/i&'%;él |lﬂ" L(pg AL to

1 08 R IS B T T rmcwrem e g s
triazlapyr sy imidazppyormidinghnyiezelnpyfimidin o5 iBdpitopaghosubishtisted at

subwsmsauumbmmtasmmsmdh\atgwmammdemudsuyt&@;amams
%@rﬁ\ﬁﬂ%ﬂlkﬂﬂ 6é§§|@€%in§r€§c%'5 Mnr@;it Eﬁﬁ'E ¥ ?%@403 kyl
R ?‘O)%I é%! xgloh ah%:lo %C%QB?%@ Mq‘a OX (suéﬁ Ilé:@
(SUC'M%@?@ TCRIR RLCENRIYIRUB I 'CQB‘JBW!@@@)W/&' Co
Crah@UDEmR Mfere ﬂ@meﬁwlﬁ@p@ﬁa@ sukstipiteshwithvitiegeotpe iptiepentiestiy O
sel&mm{lumtlmmmw Jc@gafoupeaad@s@en%@gﬂma A Ifr?H@Fﬁ) Cr-
aloalkyl (such as
Czrté"i’cl ggl( C%%]Qra?fg% koxy éuﬁgh a’%t 5%13%“%%%0 %@l&l N02 phenyloxy
3( G%is@%’tﬁl PrS‘F?fP"@fs@%"?ﬂ%{WBﬁf VHH?I '@r‘rﬁmﬁﬂ?}’" S
accogtingNmany ang of ﬁ%mﬁ@séaﬁeiaaﬁdéet@ lihdMrivie i@ IBadoityés/chimpduies
to Vv vl as é-th taif 1WHG to Vilig, VIith, VIllm, Vliln, 1X-1 to IX-6, 1Xa, IXb, IXc, X-1

to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xlb, Xic, where the B-ring has the formula:
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15IVato IVf, V4 to V-6, Vs to Vi, VI-1 to VI-6, Via to Vif, Villa to VIlig,
VII1h, Vilim, Vilin, IX-1 to IX-6, 1Xa, IXb, IXc, X-1 to X-6, Xa, Xb, Xc, XI-1
to X1-6, Xla, Xtb, Mc, wherein the B-ring Is triazolopyrimidinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, or indolyl, each of which is
unsubstituted. In some other aspects, the invention provides compounds
of Formulas IV-1 to IV-6, 20IVa to IVf. V-1 to V-6. Va to Vf, VI-1 to VI-6,
Via to VIf, Villa to Vhig, VII1h, VIlim, Win, IX-1 to IX-6, IXa, IXts, IXc, X-1
to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xlb, Xlc, wherein the B-ring is
triazolopyrigldinyl, imidazgpyrimidinyt, pyrazolopyrimidinyl,/or indolyl,

each of which is substituted at a substjtutabje positiof™Nui group that is
indep‘9 ReC cychealigh, C2-C3alkellyl, $1-C4
al

alkoxy, aming, Ci-C4 alkanyno, Cl-Ca 'alky'lﬁﬁ%o, -S(OyON25 2R’,
hydroxﬁ%‘y‘(ﬂ'roxy C1-C4 adH halo,.Ci-C \&!oalkyl (such as%‘F.O, C1-02
haloalLkoxy (such as 3), -C(0)1?, -C(®BR1, -C(0)alkylOC(0)1T;
-C(0O)NRIaR11, 0x0, CNjor C Cialkylphenyl, wheye the phenyl is
optionally substitutethylitPNg< &a’roups I ntly selected from
halogen, CI-C4 alkyl, , CI-Ca alko 1-02 haloalkyl (such as
CF3), CIC2 haloalkoxy (such as ’(SE:FS), hydroxyl, -NRIOR11, and CI-C6
aIIé%’t'Pf'cS?’f.‘ 30In some aspects, the invention provides compounds of
forRawiiabX C4-Le glich@pOsiaiegopar dantint GRGsalglahiforftlas la to le, I,

dialkYlamidILRY(d)He, N6, MEFLOd wHede e rfsh¥etionY fepfsbii MoPsdyia to

secoﬁu’bﬁi{)@ to Vlllg, VII1h, VIIIfft, Villn, IX-1 to IX-6, IXa, IXb, IXc, X-1 to X-6,

a, Xb, Xc, XI-1 to XI-6, Xla, Xlb, Xfc, where the B-ring has the formula:

R2BM SRR IPPIINERIRARIGVide BRMPSHRdS of Ferpuld XN1vhsre e B-ring

has fteraiviaR20 IS H, C1-C6 alkyl, Cr-C6alkoxy, oxo , amino, C1-00
alkylamino, C1-C6 e

- _ Roo

i

wherein Ry is H, C4-C; alkyl, C4-Cg alkoxy, amino, C4-Cg alkylamino, C4-Cg
dialkylamino, -NR'C(O)R”, halo, or CF3.

In other aspects, the invention provides compounds of Formula XV, where the B-ring
has the formula:

N~—~NH

wherein Ry is H, C4-Cg alkyl, C4-Cy alkoxy, amino, C4-Cs alkylamino, C4-Cg
dialkylamino, -NR'C(O)R”, halo, or CF;,

In other aspects, the invention provides compounds of Formula XV, where the B-ring
has the formula:

o<
7 “NeRgo
7
N

wherein Ry is H, C4-Cs alkyl, C;-C; alkoxy, amino, C4-Cg alkylamino, C-Cg
dialkylamino, -NR'C(O)R”, halo, or CF;.

In other aspects, the invention provides compounds of Formula XV, where the B-ring
has the formula:
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5 dialkylamino, -Rt(0)R", halo, or CF3; and where the dashed bond
represents an optional second bond. In other aspects, the invention
provides compounds of Formula XV, where the B-ring has the formula:

10wherein 5E' is H, C1-C6 alkyl, C1-C6 alkoxy, amino, C,-Ce alkylamino,

CI-Cu dialkylamino, -1AR'C(0)Fr, halo, or CF3. In other aspects, the
invention provides compounds of Formula XV, where the B-ring has the
formula: NAPO \(Y N---NH IR20 15wherein R20 is H, Ci-C6 alkyl, Ci-Ce,

alkoxy, amino, C1-Cs aIkyiamino,g-C6 dialkylamino, -IVITC(0)R, halo, or
CF3. In other aspects, the invg¢ntion provides compounds of Formula
XV, where the B-ring has th roryla: N-1,120 20wherein R20is H, C1-C6

alkyl, C1-C6alkoxy, amino, C1- a}k‘ylamino, Cv-C6 dialkylamino,
-NIRC(0)R", halo, or CF3. In r aspects, the invention provides
compounds of Formula XV, where tHB-ring has the formula; 'R20

wiraepdin R2Gsis H, Cl-aha/ialyC, Gik6Q, atmoy CuTd alkylifie, @lgamino,

dialkyﬁﬂﬁﬁ%@-W%}’dﬁﬁ“,"ﬂgbjw-ég(.o)w’ halo, or CF3. In other aspects, the

invention provides compounds_ of Formula XV, where the B-ring 5has, the
f oMgr ar% )the ?nve ion proviges compounds of Formu?aS(\(?. whereqhe -ring

has the formula:

- .2Reo
\

N—NH
wherein
Ry Is H, C4-C4 alkyl, C4-Cg alkoxy, oxo, 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 XV, where the B-ring
has the formula:

N=N

wherein

Rz is H, C4-Cs alkyl, C4-Cs alkoxy, oxo, amino, C4-Cs alkylamino, C4-Cg 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 XVI, i.e., compounds
according to any one of Formulas la fo le, |l, llia to IIif, IV-1 to IV-6, IVa to IVf, V-1 to V-6, Va
to Vi, VI-1 to VI-6, Vla to VI, Vlila to Vllig, Viilh, Viiim, Viiin, IX-1 to 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:

f\(kNH & AN\ ;\N/kN s’\N /\g
= ol D= AT
Rso Rao Rad Reo, or Rad N
wherein Ry is H, C4-C, alkyl, C4-C, alkoxy, amino, C4-C, alkylamino, C4-C,
dialkylamino, C,-C, alkythio, halo, CF;, or phenyl.
In other aspects, the invention provides compounds of Formula XVI, where the B-
ring has the formula:

’
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N-NH wherein R20 is H, CI-Ca alkyl, CI-Ce alkoxy, oxo, amino, Ci-Ce
alkylamino, 10 -ITC(0)R", halo, or CF3; and where the dashed bond
represents an optional second bond. In other aspects, the invention
provides compounds of Formula XV, where the Bring has the formula:
wherein 15R2D is H, CI-C6 alkyl, CI-Co alkoxy, oxo, amino,
Ci-Csalkylamino, C4-C3 dialkylamino, -Rt(0)R", halo, or CF3; and where
the dashed bond represents an optional second bond. In other
aspects, the Invention provides compounds of formula XVI, i.e.,
compounds according to any one pf Formulas la tote, 1, IHate IIIf, V-1 to
IV-6, IVa to IVf, V-1 to V-6, %\%EQ VI-1 to VI-6, Via to Vif, Vlila to Vllig,
VII1h, VIlim, VllIin, 1X-1 to IX-6,\Ka, , IXc, X-1 20to X-6, Xa, Xb, Xc,
XI-1 to XI-6, Xia, Xib, Xlc, wher&& 6-ring has the formula: NNW~orLAW
NHN HN-2( Rao ,Rao wherein Ri%) is H, Gras alkyl, CI-C4 alkoxy,

2 P EEBR OGS 58 B HREIRG G A AN S, o

er asp ects e Invention provides compounds
ring hﬁ%ﬂ?ﬁu‘?&"%\?l where the B25 ring has the formula: NH
s "
/)
HN
Rso

In other aspects, the invention provides compounds of Formula XVI, where the B-
ring has the formula:

In other aspects, the invention provides compounds of Formula XVI, where the B-
ring has the formula:

Vv

a“\N/\gRao
)-\_

Rasg N
In other aspects, the invention provides compounds of formula XVI, i.e., compounds
according to any one of Formulas la to le, I, llla to lIif, IV-1 to IV-6, Va to IVf, V-1 to V-6, Va
to Vf, VI-1 to VI-6, Via to Vlf, Viila to Vilig, VIith, Vilim, Viiin, IX-1 to 1X-6, 1Xa, IXb, IXc, X-1
to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xlb, Xic, where the B-ring has the formula:

www W ww

o ol &
\(SN \(k/NH \\(\k}v
HN—N NSN o N—NH,

In other aspects, the invention provides compounds of Formula XVII, where the B-
ring has the formula:
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R30 In other aspects, the invention provides compounds of Formula
XVI, where the Bring has the formula: Raci, 5In other aspects, the

invention provides compounds of Formula XVI, where the B- ring has the
formula: R30 In other aspects, the invention provides compounds of
Formula XVI, where the Bring has theormula: 10 R30  In other
aspects , the Invention provides comppunds of formula )NII, i.e.,
compounds according to any o mulas la to le, I, lila to IlIf, IV-1 to
IV-6, IVa to IVf, V-1 to V-6, Vs to V VI-/;LNto VI-6, Via t o VIf. Villa to Vllig,
Wirt VIlim, Win, 1X-1 to I1X-6, IXe, X, X-1 to X-6, Xs, Xb, Xc, XI-1 to
A dieS it SR 135 B ban b R A e e -

er aspec e invention provides compounds

ring hasdbe REMWNAL, where the Bring has the formula: In Other aspects, the

invention provides compounds of Formula XVII, where the Bring has the
formula: NH / N---N 5In other a}spects the invention provides compounds
of Formula XVII, where the B- Z “\H

N==N

In other aspects, the invention provides compounds of Formula XVII, where the B-

ring has the formula:

A )
\
N—NH |

In another aspect, the invention provides compounds of Formulas Vlla or Vlib,

including stereoisomers, tautomers and mixtures of sterecisomers and/or tautomers, and

pharmaceutical salts thereof, with the structure:

\/ )Y/
® B
i’ o [
X / \ X
N,N \N,N
Formula Vlla Formula VIIb

wherein

X is =C-, -CH-, -CH,-, —O-, - S(O).2-, or -NRs-, 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;-Cs alkyl, C,-Cs alkenyl, C-C¢ haloalkyl, C.-Cg alkynyl,
hydroxy, hydroxyalkyl, C,-Cs alkoxy, haloalkoxy, -C(O)OR;3, -(C4-C4 alkyl)-C(O)OR;3,
-CONR;gR11, -OC(O)NR;0R41, -NR'C(O)OR”, -NR’S(O).R”", 'OS(O)zR”, -NR’C(O)R”, CN,
=N-NR;2, or =N-O-R;3;

A is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, where each ring is optionally
substituted at a substitutable position with halogen, C;-Cs alkyl, C,-C¢ alkenyl, C>-Cg alkynyl,
C,-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)..-(C1-Ce
alkyl), -NR1oR11, C1-Cg alkanoyl, Co-CzalkylCO,R’, pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C;-C, alkyl, or -SO.NRoR11;
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30

35

ring has the formula: NSW N, N--NH In another aspect, the
invention provides compounds of Formulas Vila or Vllb, including
stereoisomers, tautomers and mixtures of stereoisomers and/or
tautomers, and 10pharmaceutical salts thereof, with the structure:
Formula VilaFormula Vllb wherein 15X is -C-, -CH-, -CH2-, -0-, - S(0)0_2-,
or -NR15-, where the -C- and -CH- groups are optionally substituted with 1

or 2.0r nde OXO OXO can 0 ituent on
8?‘%53(?1}}%%@%‘ ﬁ*\egg%% ZOI 'Fgés O&g’ nl%(ﬁﬁ ﬁ%%s galk ynyl,
suf t#f% pﬂwamRﬁr%&f@é’amaﬁ"ﬂaﬁ'ﬂmﬁya k@:'(&m%fxcba*kv' Crte
alkeikly =03 BIRYB C+ oMl By ORIIN0, (@) 3 a0iRi, CAIR dtByBRIINO, -S(0)o2R’,
hydrdby, B{Qdaalkyl) Héd),2R-C - hHOSIKR) B 1.6 halaklehl, NI S(@MR% MR FRR”,
c(O)8, 2o k-?é'; QE‘JSIEWJDRV he&wgwﬁi B, W ﬁﬁaﬁh ring is

ona S at a sybstit osition with
o Ao o S R e oo
sumywwmyémymwemdmwwq f@(@)‘@lggeolcc@saakyl) Q@6 £1-Cs,
alkéxy.-Reffoallitmaldalkeity X3alioyid; OR NGy hisflylixe RIOTAOVC KA NR 0R 14,

Ci_gggn(ﬁqu %“Idﬁ ?ﬁé@ﬁ)ﬁhd’@@@ﬁ'@' .phenyl, phenyl CI-C4 alkyl, or

In n e I r|

optloﬁaﬂw sdbsttefa‘feacgf' TeCEREl u?a%?gch %‘é‘l}i%nc%vél{’]n 'Q‘%FW L
optippally aRsEkIRA witb@p 2 whers- he W‘dﬁ)%ﬂk‘}’ra@ﬂ@%kém t@ @:QWPS
thabitky idler@dd & Byatialmggn arydnexylalkylsatkiboyl Avalivetky(C AaGalkawatkGMoniNO,;
and%@&d?ﬁ%@é{ﬂé%y IR @88 Wbk rind dpHonaly Mkibikglaf additional
bl Jc%p r, -NI:21802R% 5-C(0)RP, -C(0)01T, -(C1-C4

ﬁ%gwggy %l alkylOC(O)R'; PfO)NRlel -0C(0)NRIOR11,

-NK h%% P&HV oPYET I A3 PR e i SYERTH RYFENY iPiessidiftsh ally
pnps@muumbbdmvl;u@dgmmeylnméwn@@w SRRedGOIRalderCaivCa
optiilly sUEBHGel Hith PN dRHASHK I bR A ENEthD HEH0E Yy clid\rodp¥are
optﬂ:hglﬂyégﬁ%tul%%?f@% &QJ‘M} aid g R&%&ﬁyﬁgﬂéﬁ%% ol rtf‘,Yb.,

OR10 and rrence

o el G, P PEPRRLNST RS e AP (uch ss OCFa). ON,

amino, NH(C,-Cg alkyl), N(C4-Cs alkyl) (C4-Cg alkyl), or NO,,; and

R’ is hydrogen, C4-Cs alkyl, haloalkyl, C»-Cg alkenyl or phenyl optionally substituted
with 1 to 5 groups that are independently halogen, C-C¢ alkyl, - C(O)OR’, C;-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, phenyloxy, -SO,-(C+-Cs alkyl), - NR4oR14, C4-Cg alkanoyl,
pyridyi, phenyl, NO,, or -SO;NR4oR4;

including stereoisomers, tautomers, mixtures of sterecisomers and/or tautomers or
pharmaceutically acceptable salts thereof.

In yet another aspect, the invention provides compounds of Formula Vila or
VIIb, wherein X is NRys.

In yet another aspect, the invention provides compounds of Formula Vila or Vlib,
wherein X is NRys where Rys is H, -SO2R’, -C(O)R’, or C;-Cg alkyl, and R’ is C4-Cg alkyl,
haloalkyl, or phenyl optionally substituted with 1 to 3 groups that are independently halogen,
C4-Cs alkyl, -C(O)OR', C4-C; alkoxy, haloalkyl (such as CFs), haloalkoxy (such as OCFs),
hydroxyl, CN, or NO..

In still another aspect, the invention provides compounds of Formula Vlla or Viib,
wherein X is O.

in another aspect, the invention provides compounds of Formula Vila or Viib,
wherein X is - S(O)p.-.

48



10

15

20

25

optionally substituted with an aryl, where the aryl is optionally substituted
with 1 to 5 groups that are Independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyi, haloalkoxy, CM or NO2; and R10 and R11 together may form a
3-8 membered ring optionally including an additional heteroatom such as
N. 0 or S; 15R15 is I-I, phenyl, pyriclyl, pyrimidinyl, oxazoly), thienyi,
furanyl, pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl, imldazoiidinyl, indolyi,
-802R',-C(0)ORY,. or CI-Ca alkyl optionally substituted with phenyl,
hydroxyl, or halogen, where the above cyclic groups are optionally
supsRiherarpertithe Hypnliop Sravides omrppehef RN FH Wdroxy!,
wherén-Xié alleyC84 -O8 2| wberg Be-C2t badoBlityyraipshaiibiallysidstitatey dhch
1or ?&&Esﬁﬁ%t Q&kn&éb%ﬂ&é\%k&(@io%rﬁék%é%(&bméﬂkmi@iﬁﬁ;@&hyl) or

Ikl ha | | | C2-
Crc“p%%%n ﬁgop%%"r(% qﬂ?‘%’ %‘%?glg Oa yae é;(@' 6ntly
alkoxyA18ig e'h%‘i €0 r (©xEycd ﬁaq%wk
NR'cr(;ajaﬁeymeﬁ(%@nwmz%oHﬂmm)e"aoierN-Nﬁazlom&oema aIItanoyI,

PYIH s 8 Becks A TnvantiS DEOVIGHS B pRaiis! BEHOENSIE NAPNHAFB2KE A ring
is aryﬁaé&%%ﬁre Hﬂ%&%ﬁaﬂﬁi}éﬁf@s %Zﬁ)‘i&% &%‘Jﬁ’é‘i}%ﬁ%&r Independentl

harmaceutica er aspect,

acce le sa

nelogl R AT PR RSB B NN o B AN, e
compyRIs. the fieg amh@wh@mﬂ@n@lmyémmqjmuatssﬁcmmpamgr@f
halogen;) suicheay/ dRleps, Bitma3 abieraupsis NR15 where Rt5 Is H, -802R,

C.@aﬁ,srsgs ugbagq%mm@ngr&.aasceb frgoal mﬁmemmg@mx;?on% !
s o ReR SR f R e
that %ﬂ@?%ﬂéﬁ%a wdwrowa'ésv'mbm haloa*kwhh@!ma!!sa@trfé'ﬂ QEH@et'"the
some Ryempiary poopoasisthien g is dshdriyingudptidAtsiysubdtitytadwithdreia X is O.
rouﬂ@tﬁ&%@fa%@ﬁ@uénﬁé@Kﬁmigpﬂﬁl\ﬁidis Compounis of Formula Vila or

Vi other as t. the inve tlon I’OVI S

v Beet o et ALK AR, iR S RS

or safygt Fermyjag anch wﬁ%@mh%ﬁ)wgﬂﬁh@mwféwza&oups that
excipiamnd, icrildgrebiodaTidy disiotégraptcan only be a substituent on -C-), halogen,

C/mlpéhulh&as{s‘&ta{k@wbrﬁdr@eoha&aaé lyéiHod dEFaalitg AhBIEY Y,

dlsealgﬁ(g Ih%aoq:rlmcl\st\zh éﬂ@?@é& & QOQQ,&‘},%MQ rr%%und or salt of

i IZ R1S,-0C(ONRIORIL, -NR1C -NR'S(O

Form % ?Q)Q"HP\T"QT heaiient:Rie. Fﬁ&lln some a(spects the O
|n%mmhﬁpaémb@emn@sqﬁﬂpmmnmar\hmmméntqramgn9rary|, for

prefeeatdy vl énfefentivh ofitiolosdhy substituted with 1 to 5 groups that are
INgleRFRESH s the compounds are selected from:

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.02,6]dodeca-2(6),3-
diene;

12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza- tricyclo[6.3.1.0%%ldodeca-
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;
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halogen, hydroxyl, alkyl, alkoxy, haloalkyl, heloalkoxy, CN or NO2. In
some exemplary 10compounds the ring is a phenyl ring optionally
substituted with 1 to 5 groups that are halogen, such as chloro, bromo,
lode or fluoro. In other aspects, the invention provides compounds of
Formula VIl where the A ring is heteroaryl, for example furanyl, thienyl or
pyridyl, optionally substituted with 1 to 5 groups that are independently
halogen, hydroxyl, allryl, alkoxy, haloalkyl, haloalkoxy, CN or NO2, In 15

some e lary compounds the ring Js ienyl ring optionally
sur%'ﬁ a“rgg]’\%ﬁﬁﬁﬁ‘énﬁsgl%%%ﬁé?%%%ﬁrgégh?f's ch as chlora, or bromo.
tricyolpl& @i &7 JeeeperspBbB-diRshvention provides a composition comprising a
comspe«Bhibrr emirepiButionyl)at, B Anid-titiserat one pharmaceutically
tetra@eiF I 3D DS o0V h 31BN 1 6)E DTeRlderErier, binder or disintegrant.
2018 S pnether SspeshfierRuahlion Bifides,amethod of reating
Alz imerpszglssease comd sing administering gzt%erapeutically effective
tetragyeiel 108 J1% cOMkhsvAdee-2HRHFh19HAPAS: to a patient in need of such
tretisfdelitioro-bénzanethitrmglsdytirting 4,8 idtetdezaf the invention have
tetratEIRIAES R rReHRRRb ROy sadatRmRetion with Notch. 25In some
as c I ted from:
12! A{f@%&‘g{ﬁ%ﬂ?ﬁ%}%ﬁfﬁﬁéﬁ -%j’gﬂ’é’.%?%tzeg-?ﬂzcﬁlclole.s.1,02,6]dodeca-2
tetragygiof1G-hE. ™0 pﬂe@dﬁ?ﬁ'ﬁ - é'#zﬁ?é'?ﬁﬁ%yl)-S-methyIA,S,12-triaza—
tridPelbohipro-bowenssulie|by;Bheiwivs.9,16-tetraaza- o
tetra®ydR[1 BV, 2 heln ol BNaEs)s s udipaunt)-4,5,12-triazatricyclo[6.3.1.0zEj
ggﬂ@ﬁ;{%)@pggg%ﬁ%%g%@%%f‘g&%%g%mﬁicyclo[6 3.1
tetra% gl XHRS ) g 83- (10),3,b,7-tetraene; 3.
1216 ERlpte-berzasasuiomubty Methyiihied 89, 1§ pritgart telracyeloa zatricyclo
[10,3[6,03'0°C)Rdciaidea( 205 3,3, Tietrane;

12164 0HU-BeRERBSHIATRRYLY: FstMrdahexyl-4,5,12-triazatricyclo[6.3.1.0
25 i

teﬁa?g]_dgﬁlghﬁgt}%ﬁﬁﬁ%ggﬁ 3‘11 oij%’ij-é’,tgt,rfgr}?étreazatetracycloi1 0,3,1
03 Ztf varebapreresyiony)-3-axahi 2:diazastricyclalB 342 HARseSArenze nes
2(6),8+ffeney1)-7-methy1-4,8,9,1 5-tetraaza-
tetiaquathidrd-PehkeRedaiehidonaniiy 8)13-Riar el eoe.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-yi}-ethanol;
16-(4-Chloro-benzenesulfonyl)-6-acetamido-4,8,9,16-tetraaza-
tetracyclo[10,3,1,0%'%,0°°-hexadeca-2(10),3,5,7-tetraene;
16-(4-Chioro-benzenesulfonyl)-7-amino-4,6,8,9,16-pentaaza-
tetracyclo[10,3,1,0>"°,05*]-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-ol;
12-(4-Chloro-benzenesulfonyl)-4-methyk-4,5,12-triaza-tricyclo[6.3.1.0*¢jdodeca-
2,5-dien-3-ol;
16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diaza-
tetracyclo[10,3,1,0>'°,0**Jhexadeca-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 (2 enantiomers);
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1h loro-benzenesulfonyl)-7-hydroxy-4 ,8 ,9,16-tetraaza- tetra cycl oil 0,3,1
,02101051-h exad eca-2(10),35,7-te trae n e; 15-(4-C
hloro-benzenesulfonyl)-6-phenyl-4,8,9,16-tetraazatetracyclo[10.3,1,0210
1059]-hexadeca-2(10),315,7-tetraene; 16-(4-C h loro-benzenes olio ny
1)-7-ph enyl-4,8,9,16-tetraazatetracyc lorl 0,3, 1,02i ,051-hexa
deca-2(10),3,5,7-tetra e ne; 16- (4-C hloro-benzene s u
Ifony1)-4,6,8,9,15-pe ntaazatetracyclorl 0,3,1 ,02'10,0511hexadec
a-2(10),3,5,7-tetrae n e; 1 . 26 :
s\ ithRe-Berrareioni & LY iagaritonsRie£.4.8 durdepari8hya-tetracyc
dienejo110,3,1,07.1,059Mexadeca-2(10),3,5,7-tetraene; 16-(4-C

higrpslesinrenenzdfRRufonglBInbthyiesaazaiel-aryclep.9.80*Ydodeca-
2(6),3*9@' 9105'9Mexadeca—2(1 0),3,5,7-tetraene: 12-(4-C hloro-be nzen
esu 0%1)-5-0xa-4,12-d laza-fricyclo[5.3 .1.021@ o%eca,z 6),3-diene;
137 ¢-ERRPRBRses oMl rRs N akArome -4 e 4 Eel07,3.1.02.71
tricycleifid i 2 Mg ardife-dien2412-(4-Ch lora-bonze nee utfonyl)-4,5,1
2fratoeybnierkdulchigcsianactingbyid|snbrydeathanol: 16-(4-Ch
tricyclfE 3 DB RIS (HPEYkhE-aceta mido-4,8,9,1 6-tetreazatetra cyclori 0,3

L 91-hexad eca-2(1 0),3,5 7-tefraene; 6-(4:C h
e bR R b e R iR 5
dien-4-yll3hepANs11 -h exad e ca-2(1 0),3,5,7-telmene; 12-(4-C

hib{t2iieChiane baitzemeSutiobyl)25ite:tidrietritymo B30 DE RGIa@-2ien-3-ol;
dien-4ldr-HnfethyBrapRS-118ReNeS U Ito ny1)-4-methyl1-4,5,12-triaza-tricyclo

[6A§é%c02| _(i?i g_a%y ?-%—Chlgg%gﬁr%g% ?_ I}‘on 1)-5-fluoro-9,1 6-d laza-
] Ietracygam ) i (18 %E;rhe_xadé a‘ ? é‘éw/ ),4,6-tetraene;
tricyclql6.34.-85" idoferdy & rdentryfyil-Aimetyli?-0xg-2H 8786 3.1.02s]dod

eda-@chiarochepzendusionyltidMme2ijaza-tricyclo[6.3.1.0*°|dodeca-2,5-diene-
4-carbbiylid dhtag-sazenesulfony0-4,5,11-triaza-tricyclo[5.3.1.0.6 lundeca-2(6

)33 18 oro-benzenesulfonyl)-4,6,13-triaza-tricyclof7.3.1.0%"jtrideca-2(7),3,5-
-Chloro-benzenesu fc))nﬂ/ig-3-methy1-4%,12-triglza-tricy(cl)6['6

o aka-(4-C
"'e"'s.’fs‘%i. “Vac:face2(6)13-dierie;
13-(4-Chloro-benzenesulfonyl)-4,6,13-triaza-tricycio[7.3.1.0*"Jtrideca-2(7),3,5-

triene;

12-(4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0%®]dodeca-2(6),3-diens;

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%*"Jtrideca-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*°ldodeca-
2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-3-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0**jdodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0%%ldodeca-2(6),3-
dien-3-ylamine; .

12-(4-Chloro-benzenesulfonyl)-3-difiuoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;
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12-(4-Chloro-benzenesulfonyl1)-5-methyl-3-triQuoromethyi-4,5,124riazatric
yclop.3.11el-dodeca-2(6),3-diene; 1
2-(4-Chloro-benzenesuifony1)-3-trifluoremethyl-4,5,12-triazatricyclo[6.3.1.
O]dodeca-2(5),3-diene;
1412-(4-Chloro-benzertesuffonyl)-4,5,124iaza-tricyclo[5.3.1.026ldodeca-2
,5- dien-4111-ethanone;
1-112-(4-Chloro-benzenesulfony1)4,5,12-triaza-tricyclo[6.3.1
.021dodeca-2,5- dien-44-2-meth ropan -1 -one; Acetic acid
2 ﬂ%%z?tahr&r%emﬁaw@gwmé‘w sulfanyA 5 deeeRs[6.3.1.02.51 dodeca-2
tricyclB@iRh 04 pivdece-2iMM3tHighe-oxo-ethyl ester;  12-(4C ro-benzenesulfon
y@ﬂm@mz@mlﬂwmﬁmmmdmwswmm acid
dlen-a} %ester

e benzene Y et S R Aol dege )3

2(6), i‘ylffﬂechlorc -benzenesutfony1)-4,6,13-triaza-tricyclo[7.3.1.02-1trideca-2(7
), 315 ¢4t0Ives-benzenesulfonyl)-10-oxa-4,5,12-triaza-tricyclo[6.3.1.0**|dodeca-
2(6), g,%—éﬂéChloroThenzenesuIfony}) -3-trifluoromettly1-4,5,12-triazatricyclo[6.3.

e SRR o4 2 troydqe 3 1 gty

2(6), %’é’ﬁ'&ﬁv 3-diene;
134@4(@@mmmemzedwaw))-5ﬁnetmaxy-msﬁcldﬁtsiaﬂéﬁdppew 3.1.02.1tr
2(6),51§i16Rc 1L Draptinteey) 3-C hiono- 1 2 (4-chloro-benzenesulfony1)-4,511

2-t .
ok oofh?@‘éfé%é%‘%s%%%%ﬂ?%% 3 LT Loz

12’@*‘Cﬁmmm@nﬁm13=tﬁamr@mbtﬁw49é?m4emam@yc|o[6 3.1
dien-Sdnido eemartiGheisitiene;

125‘-‘%15—(1@90?&8&%93&%39}4}% 8, AR RS PlPefidaBca2tsodeca-2

dien %&‘{3’3 @&%H@Eﬁﬁbnyo 3-difluoromethy1-4,5,12-triazatricyclo[6.11.
0218dehiera-Deesenegidinny!)-4.5,12-triaza-tricyclof6.3.1 .0**dodeca-2(6),3-
diend-26(dafbbitgio dorirvtieneswitonyl)-3-methylsulfany1-4,5,12-triazatricyclo[6.3.

1.Q2A HoER6R-BERIRsEiRAGA)-4,5,12-triaza-tricyclo]6.3.1.02%/dodeca-2(6), 3-
dlen_ééénwr}%orq benzenesuffony1)-4,5,12-triaza-tricyclo[6.3.1. 021doder a-2(

- -dne

2-(REvermrhenzenes iivary 45/ artiaryiriayslole 41142 Sdersradi® & 1.02.1d

dienediecal(By/B-akihe;

12-(4-Chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0*?]dodeca-
2(6),3-diene-10-carboxylic acid tert-butyl ester; )

12-(4-Chloro-benzenesulfonyl)-4,5,10 12-tetraaza-tr|cyclo[6 3.1.0%%|dodeca-
2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-4-amino-3-thia-5,12-diaza-
tricyclo[6.3.1.0**jdodeca-2(6),4-diene;

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-benzenesutfonyl)-10-methoxymethyl-4,5,12-triaza-
tricyclo[6.3.1.0**jdodeca-2(6),3-diene;
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12-(4-C
hloro-benzenesulfony1)-10-oxa-4,5,12-triaza-tricyclo[6.3.1.021dodeca2(6)
,3-diene;

2-(4-Chloro- benzenesulfonyl) -7-ethyl-4,5,12-triaza-tricyclop.3.1

OZldo?g f -1-met carbo I 4.5,12-triaza-
12-(5-C ro thlophene iy #c?r?y!L) rge I}OX ERAES yclo[6.3.1.021dodeca

igypiolfidre0( 1epderrrR{Bl3-diene;
12-(4- Gh@@m&m&@ﬁeea&ﬂmmmﬁpmtﬂqmﬂé&éth@z]q@cmmabdeca

%?)di@ 7-0l (2 enantiomers);
% ASto- -benzenesulfony1)-4,5,12-trlaza-tricyclo[6.3.1.02'61dodeca-2(
6),3- dit2n3- ﬂmdum@mmmem)aza tricyclo[6.3.1.0%®|dodeca-2(6),3-diene;

R LS e ek R R
%2 é_4 Ghwﬁgﬁ@?ﬂ%ﬁ%l’ﬂéﬂ%Erﬂr%iaaﬁaymts{miﬁo@]dwémg@ﬂsm

- dien 'DOXVIIC acid e 26

V12- (0 A G PETEEOROATS EYARaA T S8 g s kgdece
269)3-dieme;10-A-methanol;

12-(4- @W‘Réﬂwﬁ%ﬁ&ﬁﬁ&ﬁ&ﬁyﬂé @%ﬂ%rﬁ'ﬁéﬂz@ﬁé’&lﬂ%ﬁ)h@ziﬁﬂ‘?&%ﬁ 2(6
[)1'3 diene-10- csarboxy ic acid

?Y(SA°E§I'1?0}(9 b%?@s%ﬁweﬁg‘l’b%fetraaza -tricyclo[6.3.1.0213]dode
ca2(6),Rdliechaldd-barzexykalitigl ka5 10 Restesaza-tricyclo[6.3.1.0%¢|dodeca-

(% é}%h%rqd)g%wﬁ%g&gweﬁa %gt&'z -tetraaza-tricyclop3.1.02.6]dodec

12- -(4-CHiRd e adanzsRgs licYinb 5312 detmanactaieitie! 97 Tspdeca-
HNeyleeherES) @‘sﬂa‘léﬂ*ﬁnone

éid(gdcé?l?é é% ﬁerész%lrﬁ%gzpo%ygl)lg 5d hipro;a: t5et%a203t/rc|:ﬁ8t§|qy(():!'@.@"a"}dgééca-
() 3-diemeso- benzenesulfonyl) -10-difluoromethyl-4,5,12-triazatricyclo[&3.1

.02. 8]dPﬂ-‘?@-@ﬁ@b%%@@ﬁesuIfo@rf-“'@thlazol -2-yl-4,5,10,12-tetraaza

hloro-benzengsulfony1)-10-methoxymethyl-4,5,12- “triazatricyclo[6. 3.1.021t

TERle, & iece5(6) 3 dene:
1opan .mmey®mm“mmmwﬁ4Ziiiamiazatricyclo[6.

l%tﬂa%ggﬁéef IRica-2( (h
oro- benze sulton 5 T-methyT> '4,5,12-triaza- tr|c¥clo 6.3.1.021do
decaz(gl(g Silqee- Qenzenesul onyl)-10- methanesulfonyl -4,5 -tetraaza-
widyeiBleiginestldoayda-4(6) Rdisagadricyclo[6.3.1.01dodeca-2(6),3-diene;
L2 FYL RO B heR ol 08 1Yot bred K P eRagh) e
TI'QY@OF%%GrﬁeéHﬂ@ﬂ%‘?fﬁB@tQ@ﬂaza -tricyclo[6.3.1.021dodece-2(6),3-dien
e 12-(4-Chloro-benzenesulfonyl)-7-fluoro-4,5,12-triaza- tncyclo[6 3.1.0%%dodeca-
2(6),3-diene; and
12-(4-Chloro-benzenesulfonyl)-7,7-difluoro-4,5,12-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 thereof.
In some other aspects, the compounds are selected from a group having the

following exemplary structures:
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12-(4-Chloro-benzenesulfonyl)-7-cyano-4,5,12-triaza-tricyclo[6,3.1.02.6]d
adeca2(6),3-diene; Dimethyl-carbamic acid
12-(4-Chloro-benzenesulfonyl)-4,5,12-triazatricyclo[6.3.1.02.6]dodeca-2(6
),3-dien-7-yl ester,
12-(4-Chloro-benzenesultony1)-4,5,10,12-tetraaza-tricyclo[6.3.1
021dodeca2(6),3-diene-1 O-carboxylic acid methyl ester; 1

-[12-(4-Chloro-benzenesulforty1)Ex@mplary Structures

stetraaza-tricyclo[6.3.1.02IdodecaZ(6),3-digpe-1 O-ylJ-eth non&i

Q. 0
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The compounds of general Formula | encompass the sulfonamido derivatives of the
invention as disclosed, and/or the pharmaceutically acceptable salts, solvates, or
polymorphs of such compounds. In addition, the compounds of this invention include the
individual stereochemical and geometrical isomers, tautomers, and mixtures thereof, arising
from the selection of substituent groups. Certain compounds of this invention may exist in
isomeric forms. The invention contemplates all such stereocisomers both in pure form and in
admixture, as well as racemic mixtures.

Definitions

The definitions and explanations below are for the terms as used throughout
this entire document including both the specification and the claims. Throughout the
specification and the appended claims, a given formula or name shall encompass all
isomers thereof, such as stereoisomers, geometrical isomers, optical isomers, tautomers,
and mixtures thereof where such isomers exist, as well as pharmaceutically acceptable salts
and solvates thereof, such as for instance hydrates.

It should be noted that, as used in this specification and the appended claims, the
singular forms "a," "an," and "the" include plural referents unless the content clearly dictates
otherwise. Thus, for example, reference to a composition containing "a compound"” includes
a mixture of two or more compounds. It should also be noted that the term “or” is generally
employed in its sense including “and/or” unless the content clearly dictates otherwise.

Where multiple substituents are indicated as being attached to a structure, it is to be
understood that the substituents can be the same or different. Thus for example "R,
optionally substituted with 1, 2 or 3 Rq groups” indicates that Ry, is substituted with 1, 2, 3, or
4 R, groups where the R, groups can be the same or different. It will be understood by
those skilled in the art with respect to any group containing one or more substituents that
such groups are not intended to introduce any substitution or substitution patterns that are
sterically impractical and /or synthetically non-feasable.

APP, amyloid precursor protein, is defined as any APP polypeptide, including APP
variants, mutations, and isoforms, for example, as disclosed in U.S. Patent No. 5,766,846.
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A beta, amyloid beta peptide, is defined as any peptide resulting from beta-secretase
mediated cleavage of APP, including peptides of 39, 40, 41, 42, and 43 amino acids, and
extending from the beta-secretase cleavage site to amino acids 39, 40, 41, 42, or 43.

Phamaceutically acceptable refers to those properties and/or substances that are
acceptable to the patient from a toxicological and/or safety point of view.

A therapeutically effective amount is defined as an amount effective to reduce or
lessen at least one symptom of the disease being treated or to reduce or delay onset of one
or more clinical markers or symptoms of the disease.

By “alkanoyl” is meant an acyl radical Alk-C(O)-, wherein Alk is an alkyl radical as
defined herein. Examples of alkanoyl include acetyl, propionyl, butyryl, isobutyryl, valeryl,
isovaleryl, 2-methyl-butyryl, 2,2-dimethylpropionyl, valeryl, hexanoyl, heptanoyl, octanoyl and
the like. -

By "alkyl" and “C4-Cs alkyl” in the present invention is meant straight or branched
chain alkyl groups having 1-6 carbon atoms, such as, methyl, ethyl, propyl, isopropyl, n-
butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and
3-methylpentyl. It is understood that in cases where an alkyl chain of a substituent is shorter
or longer than 6 carbons, it will be so indicated in the second “C” as, for example, “C4-Cqg
indicates a maximum of 10 carbons. The term also includes substituted alkyl groups, and
refers to an alkyl group in which 1 or more hydrogen atoms is replaced by a substituent
independently selected from the group: acyl, acyloxy, alkoxy, amino (wherein the amino
group may be a cyclic amine), aryl, heteroaryl, heterocyclyl, carboxyl, oxo, amido, cyano,
cycloalkyl, cycloalkenyl, halogen, hydroxyl, nitro, sulfamoyl, sulfanyl, sulfinyl, suifonyl, and
sulfonic acid,

By "alkylene" is meant a diradical alkyl group, whereby alkyl is as defined above.

"By "aryloxy" is meant the group -O-aryl, where aryl is as defined herein. More
preferably the aryl portion of the aryloxy group is phenyl or naphthyl, still more preferably,
phenyi.

By "arylalkyl" is meant the group -alkyl-aryl, wherein alkyl and aryl are defined
herein.

By the term "halogen" in the present invention is meant fluorine, bromine, chlorine,
and/or lodine.

By “alkenyl” and “C,-Cg alkenyl” is meant straight and branched hydrocarbon radicals
having from 2 to 6 carbon atoms and from one to three double bonds and includes, for
example, ethenyl, propenyl, 1-but-3-enyl, 1-pent-3-enyl, 1-hex-5-enyl and the like. The term
also includes substituted alkenyl groups, and refers to an alkenyl group in which 1 or more
hydrogen atoms is replaced by a substituent independently selected from the group: acyl,
acyloxy, alkoxy, amino (wherein the amino group may be a cyclic amine), aryl, heteroaryl,
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heterocyclyl, carboxyl, oxo, amido, cyano, cycloalkyl, cycloalkenyt, halogen, hydroxyl, nitro,
sulfamoyl, sulfanyl, sulfinyl, sulfonyl, and suifonic acid.

By "alkynyl" refers to a monoradical branched or unbranched, unsaturated or
polyunsaturated hydrocarbon chain, having from about 2 to 20 carbon atoms, for example 2
to 10 carbon atoms and comprising at least one triple bond, and preferably 1 to 3. The term
also includes substituted alkynyl groups, and refers to an alkynyl group in which 1 or more
hydrogen atoms is replaced by a substituent independently selected from the group: acyl,
acyloxy, alkoxy, amino (wherein the amino group may be a cyclic amine), aryl, heterocyclyl,
heteroaryl, carboxyl, oxo, amido, cyano, cycloalkyl, cycloalkenyl, halogen, hydroxyl, nitro,
sulfamoyl, sulfanyl, sulfinyl, sulfonyl, and sulfonic acid.

By “cycloalkyl” is meant saturated carbocyclic radicals having three to twelve carbon
atoms. The cycloalkyl can be monocyclic, a polycyclic fused system, or a bi or polycyclic
bridged system, such as adamantyl or bicyclo[2.2.1] heptyl. Examples of such radicals
include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. Preferred cycloalkyl groups are
cyclopentyl, cyclohexyl, and cycloheptyl. The cycloalkyl groups herein are unsubstituted or,
substituted in one or more substitutable positions with various groups. For example, such
cycloalkyl groups may be optionally substituted with, for example, C4-Cs alkyl, C4-C; alkoxy,
halogen, hydroxy, cyano, nitro, amino, mono(C+-Cg)alkylamino, di(C4-Cg)alkylamino, C,-
Csalkenyl, C-Csalkynyl, C4-C¢ haloalkyl, C;-Cs haloalkoxy, amino(C4-Cs)alkyl, mono(C;-
Ce)alkylamino(C;-Ce)alkyl or di(C4-Cs)alkylamino(C4-Ce)alkyl.

By “aryl” is meant an aromatic carbocyclic group having a single ring (e.g., phenyl) or
multiple condensed rings in which at least one is aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl,
naphthyl), which is optionally mono-, di-, or trisubstituted. Preferred aryl groups of the
present invention are phenyl, 1-naphthyl, 2-naphthyl, indanyl, indenyl, dihydronaphthyl,
fluorenyl, tetralinyl or 6,7,8,9-tetrahydro-5H-benzo[a]cycloheptenyl. The aryl groups herein
are unsubstituted or substituted in one or more substitutable positions with various groups.
For example, such aryl groups may be optionally substituted with, for example, C4-Cs alkyl,
C+Ce alkoxy, halogen, hydroxy, cyano, nitro, amino, mono(C;-Cg)alkylamino, di(C;-
Ce)alkylamino, Cp-Csalkenyl, C,-Cgalkynyl, C;-C¢ haloalkyl, C4-Cs haloalkoxy, amino(C;-
Ce)alkyl, mono(C-Cs)alkylamino(C4-Cs)alkyl or di(C4-Cg)alkylamino(C4-Cg)alkyl.

By “ox0” is meant the group =0.

By "halogen” in the present invention= is meant fluorine, bromine, chlorine, and/or
iodine. '

By “haloalkyl” s meant an alkyl radical having the meaning as defined above wherein
one or more hydrogens are replaced by a halogen. Examples of such haloalkyls include
chloromethyl, 1-bromoethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 1,1,1-trifluoroethyl
and the like.
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By “heteroaryl” is mean at least one or more aromatic ring systems of 5-, 6-, or 7-
membered rings which includes fused ring systems of 9-11 atoms containing at least one
and up to four heteroatoms selected from nitrogen, oxygen, or sulfur. Preferred heteroaryl
groups of the present invention include pyridyl, pyrimidinyl, quinolinyl, benzothienyl, indolyl,
indolinyl, pyridazinyl, pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl, quinoxalinyl, phthalazinyl,
imidazolyl, isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl, indazolyl, benzothiazolyl,
benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, isothiazolyl, naphthyridinyl, isochromanyl, chromanyl, tetrahydroisoquinolinyl,
isoindolinyl, isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, isobenzothienyl,
benzoxazolyl, pyridopyridyl, benzotetrahydrofuranyl, benzotetrahydrothienyl, purinyl,
benzodioxolyl, triazinyl, pteridinyl, benzothiazolyl, imidazopyridyl, imidazothiazolyl,
dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl, dihydrobenzisothiazinyl, benzopyranyl,
benzothiopyranyl, chromonyl, chromanonyl, pyridyl-N-oxide, tetrahydroquinolinyl,
dihydroquinolinyl, dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl N-oxide,
pyrimidinyl N-oxide, pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-
oxide, indolinyl N-oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide,
phthalazinyl N-oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-
oxide, indolizinyl N-oxide, indazolyl N-oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide,
pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl N-
oxide, benzothiopyranyl S-oxide, benzothiopyranyl S,S-dioxide. The heteroaryl groups
herein are unsubstituted or substituted in one or more substitutable positions with various
groups. For example, such heteroaryl groups may be optionally substituted with, for
example, C;-Cs alkyl, C,-Cg alkoxy, halogen, hydroxy, cyano, nitro, amino, mono(C;-
Ce)alkylamino, di(C-Cg)alkylamino, C,-Cealkenyl, C,-Cgalkynyl, C4-Cg haloalkyl, C-Cg
haloalkoxy, amino(C,-Cg)alkyl, mono(C;-Ce)alkylamino(C4-Cg)alkyl or di(C+-
Ce)alkylamino(C4-Ce)alkyl.

By “heterocycle”, “heterocycloalkyl” or “heterocyclyl” is meant one or more
carbocyclic ring systems of 4-, 5-, 6-, or 7-membered rings which includes fused ring
systems of 9-11 atoms containing at least one and up to four heteroatoms selected from
nitrogen, oxygen, or sulfur. Preferred heterocycles of the present invention include
morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide, thiomorpholinyl S,S-dioxide,
piperazinyl, homopiperazinyl, pyrrolidinyl, pyrrolinyl, tetrahydropyranyl, piperidinyl,
tetrahydrofuranyl, tetrahydrothienyl, homopiperidinyl, homomorpholinyl,
homothiomorpholinyl, homothiomorpholinyl S,S-dioxide, oxazolidinonyl, dihydropyrazolyl,
dihydropyrrolyl, dihydropyrazolyl, dihydropyridyl, dihydropyrimidinyl, dihydrofuryl,
dihydropyranyl, tetrahydrothienyl S-oxide, tetrahydrothienyl S,S-dioxide and
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homothiomorpholinyl S-oxide. The heterocycle groups herein are unsubstituted or
substituted in one or more substitutable positions with various groups. For example, such
heterocycle groups may be optionally substituted with, for example, C4-Cg alkyl, C4-Cg
alkoxy, halogen, hydroxy, cyano, nitro, amino, mono(C,-Cg)alkylamino, di{C,-Cg)alkylamino,
C,-Cg alkenyl, Co-Cg alkynyl, C+-Cg haloalkyl, C1-Cg haloalkoxy, amino(C4-Cg)alkyl, mono(Cy-
Ce)alkylamino(C4-Cg)alkyl, di(C4-Cg)alkylamino(C,-Cg)alkyl or oxo.

Most compounds were named using Autonom 2000 4.01.305, which is available from
Beilstein Information Systems, Inc, Englewood, Colorado, or ChemDraw v.10.0, (available
from Cambridgesoft at 100 Cambridge Park Drive, Cambridge, MA 02140). Alternatively,
the names were generated based on the IUPAC rules.

The compounds of this invention may contain one or more asymmetric carbon
atoms, so that the compounds can exist in different stereoisomeric forms. These
compounds can be, for example, racemates, chiral non-racemic or diastereomers. In these
situations, the single enantiomers, i.e., optically active forms can be obtained by asymmetric
synthesis or by resolution of the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods such as crystallization in the presence
of a resolving agent; chromatography, using, for example a chiral HPLC column; or
derivatizing the racemic mixture with a resolving reagent to generate diastereomers,
separating the diastereomers via chromatography, and removing the resolving agent to
generate the original compound in enantiomerically enriched form. Any of the above
procedures can be repeated to increase the enantiomeric purity of a compound.

Non-toxic pharmaceutically acceptable salts include, but are not limited to salts of
inorganic acids such as hydrochloric, sulfuric, phosphoric, diphosphoric, hydrobromic, and
nitric or salts of organic acids such as formic, citric, malic, maleic, fumaric, tartaric, succinic,
acetic, lactic, methanesulfonic, p-toluenesulfonic, 2-hydroxyethylsulfonic, salicylic and
stearic. Similarly, pharmaceutically acceptable cations include, but are not limited to sodium,
potassium, calcium, aluminum, lithium and ammonium. Those skilled in the art will
recognize a wide variety of non-toxic pharmaceutically acceptable addition salts. The
invention also encompasses prodrugs of the compounds of Formula .

The invention also encompasses the acylated prodrugs of the compounds of
Formula |. Those skilled in the art will recognize various synthetic methodologies, which
may be employed to prepare non-toxic pharmaceutically acceptable addition salts and
acylated prodrugs of the compounds encompassed by Formula 1.

The term "acid prodrug group” denotes a moiety that is converted in vivo into an
active carboxylic acid compound of formula I. Such prodrug groups are generally known in
the art and include ester forming groups, to form an ester prodrug, such as benzyloxy, di(C4-
Ce)alkylaminoethyloxy, acetoxymethyl, pivaloyloxymethyl, phthalidoyl,
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ethoxycarbonyloxyethyl, 5-methyl-2-oxo-1,3-dloxol-4-yl methyl, and (C4-Csg)alkoxy optionally
substituted by N-morpholino and amide-forming groups such as di(C4-Cg)alkylamino.
Preferred prodrug groups include C,-Cg alkoxy forming an ester, and O'M* where M*
represents a cation to form a salt of the acid. Preferred cations include sodium, potassium,
and ammonium. Other cations include magnesium and caicium. Further preferred prodrug
groups include O°M"™ where M™ is a divalent cation such as magnesium or caicium.

When the compounds described herein contain olefinic double bonds or other
centers of geometric asymmetry, and unless otherwise specified, it is intended that the
compounds Include the cis, trans, Z- and E- configurations. Likewise, all tautomeric forms
are also intended to be included.

The invention also encompasses the prodrugs of the compounds of Formula 1. Those
skilled in the art will recognize various synthetic methodologies that may be employed to
prepare non-toxic pharmaceutically acceptable prodrugs of the compounds encompassed by
Formula I. Those skilied in the art will recognize a wide variety of non-toxic phannéceutically
acceptable solvates, such as water, ethanol, mineral oil, vegetable oil, and
dimethylsulfoxide.

The compounds of general Formula | may be administered orally, topically,
parenterally, by inhalation or spray or rectally in dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. The
term parenteral as used herein includes percutaneous, subcutaneous, intravascular (e.g.,

- intravenous), intramuscular, or intrathecal injection or infusion techniques and the like. In

addition, there is provided a pharmaceutical formulation comprising a compound of general
Formula | and a pharmaceutically acceptable carrier. One or more compounds of general
Formula | may be present in association with one or more non-toxic pharmaceutically
acceptable carriers and/or diluents and/or adjuvants, and if desired other active ingredients.
The pharmaceutical compositions containing compounds of general Formula | may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsion, hard or soft capsules, or syrups or
elixirs.

Compositions intended for oral use may be prepared according to any method
known to the art for the manufacture of pharmaceutical compositions and such compositions
may contain one or more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents and preservative agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets contain the active ingredient
in admixture with non-toxic pharmaceutically acceptable excipients that are suitable for the
manufacture of tablets. These excipients may be for example, inert diluents, such as
calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate;

61



10

15

20

25

30

35

Exemplary Structures 110cioci 0=S 110-8

granulating and disintegrating agents, for example, corn starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or they may be
coated by known techniques. In some cases such coatings may be prepared by known
techniques to delay disintegration and absorption in the gastrointestinal tract and thereby '
provide a sustained action over a longer period. For example, a time delay material such as
glyceryl monosterate or glyceryl distearate may be employed.

Formulations for oral use may also be presented as hard gelatin capsules, wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or és soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oit.

Formulations for oral use may also be presented as lozenges.

Aqueous suspensions contain the active materials in admixture with exciplents
suitable for the manufacture of aqueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose, methyicellulose, hydropropyl-
methylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacla;
dispersing or wetting agents may be a naturally-occurring phosphatide, for example, lecithin,
or condensation products of an alkylene oxide with fatty acids, for example polyoxyethylene
stearate, or condensation products of ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide with partial esters derived from fatty
acids and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-propyl p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and one or
more sweetening agents, such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the active ingredients in a
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents and flavoring agents may be
added to provide palatable oral preparations. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide the active ingredient in admixture with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents or suspending agents are exemplified by those already mentioned above.
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Additional excipients, for example sweetening, flavoring and coloring agents, may also be
present. ' .

Pharmaceutical compositions of the invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil or a mineral oil or mixtures of these.
Suitable emulsifying agents may be naturally-occurring gums, for example gum acacia or
gum tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and esters
or partial esters derived from fatty acids and hexitol, anhydrides, for example sorbitan
monooleate, and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening
and flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol, glucose or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents. The pharmaceutical
compositions may be in the form of a sterile injectable aqueous or oleaginous suspension.
This suspension may be formulated according to the known art using those suitable
dispersing or wetting agents and suspending agents that have been mentioned above. The
sterile injectable preparation may also be a sterile injectable solution or suspension in a non-
toxic parentally acceptable diluent or solvent, for example as a solution in 1,3-butanediol.
Among the acceptable vehicles and solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally erﬁployed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono-or diglycerides. In addition, fatty acids
such as oleic acid find use In the preparation of injectables.

The compounds of general Formula | may also be administered in the form of
suppositories, e.g., for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient that is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to
release the drug. Such materials include cocoa butter and polyethylene glycols.

Compounds of general Formula | may be administered parenterally in a sterile
medium. The drug, depending on the vehicle and concentration used, can either be
suspended or dissolved In the vehicle. Advantageously, adjuvants such as local
anesthetics, preservatives and buffering agents can be dissolved in the vehicle.

For disorders of the eye or other external tissues, e.g., mouth and skin, the
formulations are preferably applied as a topical gel, spray, ointment or cream, or as a
suppository, containing the active ingredients in a total amount of, for example, 0.075 to 30%
wiw, preferably 0.2 to 20% w/w and most preferably 0.4 to 15% wiw. When formulated in an

63



10

15

20

25

30

35

The compounds of general Formula | encompass the sulfonamido
derivatives of the invention as disclosed, and/or the pharmaceutically
acceptable salts, solvates, or polymorphs of such compounds. In addition,
the compounds of this invention include the individual stereochemical and
geometrical isomers, tautomers, and mixtures thereof, arising 5from the
selection of substituent groups. Certain compounds of this invention may
exist in isomeric forms. The invention contemplates all such stereocisomers
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one emulsifier with a fat or oil or with both a fat and an oil. Preferably, a hydrophilic
emulsifier is included together with a lipophilic emulsifier, which acts as a stabilizer. It is also
preferred to include both an oil and a fat. Together, the emulsifier(s) with or without
stabilizer(s) make-up the so-called emulsifying wax, and the wax together with the oil and fat
make up the so-called emulsifying ointment base, which forms the oily, dispersed phase of
the cream formulations. Emulsifiers and emulsion stabilizers suitable for use in the
formulation of the invention include Tween 60, Span 80, cetostearyl alcohol, myristyl aicohol,
glyceryl monostearate, and sodium lauryl sulfate, among others. The choice of suitable oils
or fats for the formulation is based on achieving the desired cosmetic propertiss, since the
solubility of the active compound in most oils likely to be used in pharmaceutical emulsion
formulations is very low. Thus, the cream should preferably be a non-greasy, non-staining
and washable product with suitable consistency to avoid leakage from tubes or other
containers. Straight or branched chain, mono- or dibasic alkyl esters such as di-isoadipate,
isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl myristate, decyi
oleate, isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitate or a blend of branched
chain esters may be used. These may be used alone or in combination depending on the
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A beta, amyloid beta peptide, is defined as any peptide resulting from
beta-secretase mediated cleavage of APP, including peptides of 39, 40,
41, 42, and 43 amino acids, and extending from the beta-secretase
cleavage site to amino acids 39, 40, 41, 42, or 43. Pharmaceutically
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treated and the particular mode of administration. Dosage unit forms will generally contain
between from about 1 mg to about 500 mg of an active ingredient. The daily dose can be
administered in one to four doses per day. In the case of skin conditions, it may be
preferable to apply a topical preparation of compounds of this invention to the affected area
two to four times a day.

Formulations suitable for inhalation or insufflation include solutions and suspensions
in pharmaceutically acceptable aqueous or organic solvents, or mixtures thereof, and
powders. The liquid or solid compositions may contain suitable pharmaceutically acceptable
excipients as describe above. The compositions may be administered by oral or nasal
respiratory route for local or systemic effect. Compositions may be nebulized by use of inert
gases or vaporized, and breathed directly from the nebulizing/vaporizing device or the

65



10

15

20

25

30

35

heterocyclyl, carboxyl, oxo, amido, cyano, cycloalkyl, cycloalkenyl,
halogen, hydroxyl, nitro, surfamoyl, sulfanyl, suffinyl, sulfonyl, and suifonic
acid. By "alkynyl" refers to a monoradical branched or unbranched,
unsaturated or polyunsaturated hydrocarbon chain, having from about 2 to
20 carbon atoms, for example 2 5 to 10 carbon atoms and comprising at
least one triple bond, and preferably 1 to 3. The term also includes
substituted alkynyl groups, and refers to an aryl group in which 1 or more
nebuhﬂQdQﬁﬂEb%QVb% iERRRAB S RianduPRIN P HdnARBAISAYY selecied from
breat‘u roun. ; acyl, acyloxy, alkoxy, amino (wherein the amino group may be
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oxazolyl thiazolyl, indolizinyl, indazolyl, benzothiazolyl, benzimidazolyl,
HﬁE@QAcéQlﬁ@hiﬂ pyrrolyl, oxadiazolyl, thiadiazolyl, triazolyl,

tetrazolyl isothiazolyl, naphthyridinyl, isochromanyl, chromanyl,
tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuranyl,
isobenzotetrahydrothienyl, isobe®8othienyl, 10benzoxazolyl, pyridopyridyl,
benzotetrahydrofuranyi, benzotetrahydrothienyl, purinyl, benzodioxolyl,
thazinyl, pteridinyl, benzothiazolyl, imidazopyridyl, imidazothiazolyl,
dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, chromonyl,
chromanonyl, pyridyl-N-oxide, tetrahydroquinolinyl, dihydroquinolinyl,
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15 dihydroisocoumannyl, isoindolinonyl, benzoctioxanyl,
benzoxazolinonyl, pyrrolyl N-oxide, pyrimidinyl N-oxide, pyridazinyi
N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl Noxide, indolinyl
N-oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide,
phthalazinyl N-oxide, imidazolyl N-oxide, isoxazolyi N-oxide, oxazolyl
N-oxide, thiazolyl Noxide, indolizinyl N-oxide, indazolyl N-oxide,
benzothiazolyl N-oxide, benzimidazolyl N- oxide 20pyrro|y| N-oxide,
oxadi xid| |ad| zoI | N trlaz IN -oxid tetr JN-
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art 5?686%"??!53/%'8‘%{3%H&%D%&’RHP@&%H‘FS&S‘P%(Mp@ &r?ﬁﬁ'%
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refergliéeslcied radyamino, 502-C6 alkenyl, C2-C6alkynyl, C1-05 haloalltyl,

CI-C6 haioalkoxy, amino(C1-C6)alkyl, mono(ClI-
C6)alkylamino(C1-C6)alkyl, di(CI-C6)alkylamino(C1-C6)alltyl or oxo.

Most compounds were named using Atstonom 2000 4.01.305, which is
available from Beilstein Information Systems, Inc, Englewood, Colorado,
or ChemDraw v.10.0, (available from Cambridgesoft at 100 Cambridge
Park Drive, Cambridge, MA 02140). Alternatively, 10 the names were
generated based on the ILIPAC rules. The compounds of this
invention may contain one or more asymmetric carbon atoms, so that the
compounds can exist in different stereoisomeric forms. These compounds
can be, for example, racemates, chiral non-racemic or diasteraomers. In
these situations, the single enantlomers, l.e., optically active forms can be
obtained by asymmetric 15 synthesis or by resolution of the racernates.
Resolution of the racemates can be accomplished, for example, by
conventional methods such as crystallization In the presence of a
resolving agent; chromatography, using, for example a chiral HPLC
column; or derivatizing the racemic mixture with a resolving reagent to
generate diastereomers, separating the diastereomers via
chromatography, and removing the resolving agent to
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of the above procedures can be repeated to increase the enantiomeric
purity of a compound. Non-toxic pharmaceutically acceptable salts
include, but are not limited to salts of inorganic acids such as hydrochloric,
sulfuric, phosphoric, &phosphoric, hydrobromic, and nitric or salts of
organic acids such as formic, citric, malic, maleic, fumaric, tartaric,
succinic, 25acetic, lactic, methanesulfonic, p-toluenesulfonic,
2-§Mﬂéxethylsulfonic, salicylic and stearlc. Similarly, pharmaceutically
accepiable cations include, but are not limited to sodium, potassium,
calcium, aluminu%lithium and ammo 'um.RI“hgzse skilled in the art will
recognize a wjdeariety of non-toxic p ar uatically acceptable addition
salts. The Inven also encompasseRRBIOGAINR pf the compounds of
Formula I. 36¥he hveHtion a@’geggcdmp othe acylated prodrugs of
the compoundsBTEGrmula_L@wse skilled k. the art will recognize various
synthetic methogdlogies, whithay be e ed to prepare non-toxic
pharmaceuticall eptable addition salts afid acylated prodrugs of the
compounds enco passed by Formula |. Thterm acid prodrug group"
denotes a moiety that is converted In vivo an 35 active carboxylic acid
compound of formula I. Such prodrug group I8 %enerally known in the
art and Include estgr forming groups, to for T@@,ésfér prodrug, such as
benzyloxy, di(@ClkuLaminoethyloxy, acetestiymnethyl, plvaloyloxymethyl,
phthalidoyl, 60 @} carbonyloxyethyl, '
5-methyl-2-0x8l, 370 <-Rs)alkoxy optionally
substituted by N@f§FEholino andamide-f ng groups such as
di(C1-06)alkylamiaByPreferred ﬁ‘j‘,’@rdﬂgogr pRinclude Oi-Ce alkoxy
forming an ester,@EOM + where M+ r§:gsents a cation to form a salt of
the acid. Preferred tatiis include sodiuar@%assium, 5 and ammonium.

Other cations inclu&i:-“\%agnesium and c . Further preferred prodrug
groups include MC where M++ Is a divalen < such as magnesium or
calcium. When the compounds describ@ﬁ%ntain olefinic
double bonds or other centers of geometric asym , and unless

othiesetispspazified, RIRNded dRalsbenreamprRrids Nehiitfdkesis s
convdFRR %o fie AAchTine T NANAN AUkl U SofliBh BB GlRifas 40 are also
edt cluded.

mteEd Q bein e Invention also encompasses the prodrugs of

toluenpauoi ASITh A8d AregHKRIRDY Oh brS SRARDIP f 1R 08 AN ANRIBEYE  Krious

pyrrolifinghiaticsaieanioslisio gidolurag onayhiohes hojirg eyviinsarhop seiverswidieic .

remofahgvaReasitig al Peas StiHakdp irouiedgehoiitiingcmezpe L RolRwingeomseeed by

reactﬁR%%énIW'Spairbﬁaﬁoﬁ%w%éﬁﬁﬁ’&@iéﬁlﬁéﬁ EPRARBRY BRERLXIC

baseé’P%rcﬁ?o%Ce}gﬁ"%S' it 1a53“°e§ﬁ%'§8°"’a§j éﬁ%ﬁ? o ﬂ%?%ﬁéhgn?' igeral
of vegef& ) , AR arSaGe RE poun(ﬁ I}Slngfeneral

solvepiP Mg ergPIRCR PSS ARl damimmpiiainysp it direrxiisPasiPhhalation
or' Bpereyamine stediyventetbeahye tiaro oy refking sShe@ntaininga g relam/equivatmlt

of an RS RUEhRBBERAFBLHS MNCR SRR GBSUE Bt biddd Sashchy ehicles.

alkyl Qf&:"es 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
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20 term parenteral as used herein includes percutaneous, subcutaneous,
infravascular (e.g., intravenous), intramuscular, or intrathecal injection or
Infusion techniques and the like. In addition, there is provided a
pharmaceutical formulation comprising a compound of general Formula |
and a pharmaceutically acceptable carrier. One or more compounds of
general Formula | may be present in association with one or more
non-toxic pharmaceutically 25 acceptable carriers and/or diluents and/or

in meRTHYAP St HigHEPUIREhBEESIBGH ene?e@lﬁtom?

ositions containing compoun ral Formula | may be In a
o O Al R PR R A S BRI e g
deswafhMgzeleoﬂwm'@geﬁmeﬂumrsﬁémBt@gmw@rer@negawwécerﬁhﬁs|on
triazdhaiichpthen hectuptct@saripuiated ficooveritd isto 20 @mitgcakiiates | sbtfoddeth r
elc. )Q@ﬁgtﬁg@ym@{@p@@é}@ccordmg to any method known to the art for
t grnanu?cture of pharmaceutical compositions and such compositions
n_one or more agents selected from the group consisting of

meo,Swaetening BiiEls, fIavorln agents, colorlng agents and gteservative
a@epfs in ordeﬂAto rOVI %%?Qb’?ﬂ TS/ fleggnt and able
pre aratlo 2 contain active ingregient 35 dmjixture with
non-toxic pharmaceutlcally accéptable excipients thaf\m)% suitable for the
manufacture of tablets. These excipients may be for exampfe, 9
uents, such as calcium carbonate, sodium carbonate, la¢t®e®, calcium
sphate or sodium phosphate; 61 granulating and disin é%}f"ating
nts, for example, corn starch, or algijic acid; binding a ents for
plembﬁélatl acacia, and Hibficating agents, 1BF example
n tearate ric_aead or t he ta®lets may.Be/uncoated or
€ may be coated own technjy .In'some ¢ sugh coatings
o y be prepared by kngwsJStechnique dgm.delay disintegratio
aff¥B#ption in the gastroifitestinal tract ahd thereby provide a sustained
aétion over a longer period. For example, a time delay material such as
glyceryl monosterate or glyceryl distearate may be employed.
FOM¥E@Mtions for oral use may also be presented as hard gelatin capsules,
wherein the active ingrefient is mixed with an in@rt solid diluent, for
exa , calcium carb e, 10calcium phos or kaolin, or as soft
gel apsules wherenythe active Ingredient ixed with water or an oil
edigsy, for emasyple ﬁé?rﬁ’ut oH,,,Egﬁ'l@paraﬁir? Blive alt. Formulations
for se may also b sented as lozenge ueous suspensions
con the active matgrialls in admixture with g¢xclplents suitable for the
m@ cgure of aqu suyspensions. SuchigxXyipignts are suspending 15
for example sodi carboxymethylcellulose, methylcellulose,
hydropro Imeihylcellulose, sodium alginate, ponV| pyrrolldone gum
trey %M#ﬁﬁ&!@&fﬁ%&&fﬁvw&m e BE):
naMathill Sdremi2gyptiospitboitatd 1) éxamaa, 1Iemm1)rﬁcnimomm13&m.

3.0 eByaHs-CSoRipNOSPIHEN0ST @XICeric)) fatDibasidini ehieHd@aRiRr (0.34 g, 0.93
mmoﬁ%b/@?%ﬁimﬁwsgﬁsgg £5 g@fsg%mtaonfef&%% AheHRBRSsRtef with

long c atic
sy SRS A M) CASERCE5 2310 1ok AR NSRS 31 LN ATl
coolingifn pabirmt mw,a@éméel rireninitetes sammdsesiy filtrationornsd iirsedwith ethyl
acetell Yhe ittty | R vea Sigidiatah Mo BQRIGR! Citrfy eI darsadiar e natted dried

with ﬁ%%ﬁdﬁ?@&@&”ﬁﬁ%@%&ﬁiFﬁ%&?&X@%ﬁgﬁ ﬂﬂ%ﬁgﬁ g ,Qexnoleous
oo R R R e 5 o S i 25 oy e e f

264.%bthyl, or n-propyl p- 25 hydroxybenzoate, one or more coloring agents,
one or more flavoring agents, and one or more sweetening agents, such
as sucrose or saccharin. Oilyesuspensions may be formulated by
suspending the active ingredients in a vegetable oil, for example arachis
oil, olive oil, sesame oil or coconut oil, or In a mineral oil such as liquid
paraffin. The oily suspensions may contain a thickening agent, for
example
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30 beeswax, hard paraffin or cetyl alcohol. Sweetening agents and
flavoring agents may be added to provide palatable oral preparations.
These compositions may be preserved by the addition of an anti-oxidant
~such as ascorbic acid. Dispersible powders and granules suitable for
preparation of an aqueous suspension by the addition of water provide the
active Ingredient in admixture with a dispersing or 35 wetting agent,
suspending agent and one or more preservatives. Suitable dispersing or

wm%@sam@esmpmﬂmppmﬁmgﬁ@mﬁfméhgses@émﬂy

d|t| l.excipien [

FreaBaR BT L URURE BRI e AL R IEREE g
acdoc, ysppasive waq%s&ma’ﬁm?ksrﬁ BRPR 053 T0) LT er
remoemmﬁt@mth@@wmenﬁmy breivanyisqyesoreted togiyentheclesiied or
produb0ig Er@ficw SNESENRISBNDD) 8BS E/81Y), mw ne), 2 61-2 52 (m,

tyr, I OGN far.e C
), S L e (oo s
(m, 1148 dr o?%maf'é ters derived from fatty acids and hexltol anhydndes for
example sorbitan monooleate, and condensation products of the said
PaH{RicPeBIDXYEArBERYIRYNRANhSI 2RI oty N el Y esetaaybitan
oster g‘%ﬁ@?&tﬁr e emulsions may also contain sweetening 10and flavoring
and elixirs may be formulated with swe agents,
)

o Bre e S TSN g ecs AR e Such
(0.81 I’@Jmﬂﬂ é‘ﬁ@ﬁm slabace el addets Fhe ceswiting prxtise e slleed atroR0oring

tempeditdre oleringhtgheisixiineiptiatadadtbditionamptisikaa shioeyel(s50 mwndorm

washéﬁ\ﬁtﬁfé‘amﬁéﬂé%ﬁ%@%ﬁ%@{iﬁﬁbﬁ&@ﬁﬁﬁ&%&%ﬁﬁﬁﬁi%fé , ailifiltering,
2NSIoN ma ormuae nown art usin

the sogEF RSOV e AR RS B estiadaiod s peleaion a8 HiiR

(CD:Qfert3fethgotid bdb(ks, m%fémeﬁﬂ)e%ﬁﬁcﬁe?bﬁepémnbﬁﬁrﬂ&? fMs346b-a
SthHBUl%E@iBh’t&:@ﬁbﬁmd D SupRLIREINID Icrmmnacwaﬂmrmw{mg groups,

~ such §§§gptg}tggn L&thgrugg},vent for example as a solution in 1,3-butanediol.

ceptable v hicles an Iven that oyed are
i g'ii%cz%%orfs% T e
organig&Qlvieft, taREshY prerBefing 8 a@mwmany %W@%%b&%ll?éwﬁer
sodiumLesivsiti Eptasstim ertfiutotide, puriitieradisdpmpy &xndtb SIHMES Ead the
like. wmﬂem&m&%aﬁﬂﬁamt&mnw @QB’%QW@MH@ asmaﬁen ofaity acids

produ§Hg gc%ﬁn?éﬁéﬁ glfl(mi’[ g’(lg'n %R)ﬁ egl \)'%8 XEQ

compoun nera ormu may aso m|n| ere int eform of

workupe sﬂfﬁ'ﬁﬁ%ﬂb?fé’g"@%}'"‘?&r'?mmﬁqlQYrEﬁ?GﬁtB'I"ﬁ@Brﬂﬁs hese
chromatearolitionereraiaieegiBifared by mixing the drug with a suitable
N@ortiptiating ie xoHvietiditvathéstdnbebadctad salf yiedmpeintLedy hetdthguid at

with nﬁb‘? tH GB%:—I@&H:PQ&@ Yoo By LVIRGFRIOR TG LRl ERCIHATLH EeiaRthiRe

drug. Such materials includé cocoa butter and polyethylene glycols.
is pref?b’?’npounds of general Formula | may be administered parenterally In a

stEnpdriflucraresiatn sTthef eemgouns il gnyesied treooatrryadhby dsatestitation
with aLssdfoinyt ahiceidb esuoh 2 oRiobbdnasrdindiohyd chloriteqwitibhidksillustrated above)
and trféﬁk RERPGEHorBMNARYS ébiﬁboﬁﬁd'??@fséﬁ{‘eﬁtbﬁfﬁﬁirﬁrﬁﬁ%‘ééﬁws and
miu R B RORS Ca0 e el e Yee e WERRIPSIELS oLihe
rexernartiseues \gpraamie g&% e TOrMartons re

and sm%aw%as'ﬁwaﬁ?h?@wlw@mgﬁrw aisniraroentciing Bhds a

evaporation of the solvent. Purification of compound 7 is accomplished by recrystallization,
flash chromatography, or preparative HPLC.
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35suppository, containing the active ingredients in a total amount of, for
example, 0.075 to 30% wi/w. preferably 0.2 to 20% w/w and most
preferably 0.4 to 15% w/w. When formulated in an ointment, the active
ingredients may be employed with either paraffinic or a water-miscible
ointment base. Alternatively, the active ingredients may be formulated
in a cream with an oil-in-water cream base. If desired, the agqueous phase
of the cream base may include, for example at Sleast 30% wiw of a
hydric alcohol such as propylene glycol, butane-1,3-diol, mannitol,
so oG dFAOPERARAINRARBREE |8§i¥drﬁ%Mﬁ‘|‘E‘§'tfh@f“eﬁ§F '”Tyﬁéafﬁlﬁffhl
stharforonalbidber hodipgriethublgrich tdtividng thempxbuedComponndBisisolated by
evapovaGag o exesse dnaaiie Brafdibehaldbie it gPaificBidh 6P bgrpdumsBilg or other
acco.?.ﬁﬁ‘s%‘djb G@%s&if?éﬂﬁl‘%faé}f éHBR#SéFE&rHW%Hﬂ#%&HBEGCGrS include

rB Isuffoxide and related analo e compounds of this invention
LR L8 SRR BIe AP oL R e 2N Boly oo
phosaiemﬁ Rreitieridevinttinh et berisestasdhesipljeatp BrsassiBhesRiCtHR Pevsblarisie
is rerag\ebby @uigponation et iyip Conpoiisd 904 (holtdd byvdiseiytion iaithien aesetethe
and SERWRAE & FHUGARRAHELRLSN U, (C8rBRRY 6l GRS aspgSulos
il Jok wn:rQIT r%pellsnage@% ﬁ\ct{yﬁ %ent rme ble adtHa ve, which is
e SNTaCt With ki BrmUcosa ot reC| SRt fﬁthpe acf"‘ve agent Is
ab@Bﬁ’B@H%?dﬁ@?PYHE‘*?EI‘%"!S’%HHBIW&‘&WEPﬁ?@ﬁeﬂéﬁ?ﬁﬁ?@&fﬁéﬁhﬁﬁhe
Pd/Carilaxcage nrimenilmifistate ghibettiesobeithie metratbk Eallowinh wnomwepsules,

convERQoA M B61HPHRHA 9, 36MAPLINEY (IS BRI REt i TAolatorRdTHYB tataly3Eby
e SRR AL LRI AOMASHRS st g gyt ytem

with an esive system, such as an acrylic emulsion an olyester

ovanpiziion. PHETGAPPRECOTBPIAG LR ASKHIPISR oY Rrtelieaiay. fes

chromeaiesthpgcbferdatiwiif§redients in a known manner. 20 While the
Phesrain A AE0RIES6f TR GhveHiicANS iepalédNROMTC OREH ESnpIINYEIBF Bilsat

mverl%ﬂrﬂn%rﬁwlﬁgﬁﬁmtgrﬁ %h&foﬂgl %JMB%QR&B&&%@‘O'@&R les of such
referably, a dro;%yc!ég c emulsifier iS included to et er with Elt é)%hlhc

transimALARE, s ﬂeé 'S BTHIR  FOMEUaR, P fé? WEYS | ofiin
examyjles; i theRst a@d&éﬂﬂé@“ﬂﬂé‘\?rﬁ[ﬁ%@l?@? hﬁDWorSﬁﬁﬂmmét%uﬂ#z@P(gPtamed
from rearkmergidhso aaesadie preparals byl ngona mathodih eswdexdidgeatire theidxdbeles!
belovaNd fat 25 make up the so-called emulsifying ointment base, which forms
the.oll d| ers hase, of the cream formulati ns. ifiers a
enc o URR EELR R AT AR SERIRRERS (ROBRUAT Gt
whichshowld refResPeduedh ah 'WJ’@&E@S‘T@%&?P&WB H@E‘?ﬁ‘jfﬁs&l‘%l&%ﬂ& BIBIGRERS)|
and altemetive syatbetisrrdubesiwitinin dbeydcopt afetha inverdgjont il be Epparentite thése
skiledut @ @reils or fats for the formulation Is based on achieving the desired
CoppAslic RsARE iss Qegﬁlégﬁlégsolublhty of the active compound in most
?I‘%é&%ﬂm?ea‘%mmncal emulsion formulations is very low.
Thﬁ?'ﬁéﬁﬂ’éém should preferably be a non-greasy, non-staining and
wash&ble product with suitable consistency to avoid leakage from tubes or
other cqohtainers. Straight or branched chain, mono- or dibasic glkyl esters

such as d)ieiSoadipate 'societyy Gteprate, propylen@giycol die ¢

utdiatty aci ropy| milxistates
Imlta{D butyl st , 2-etiydhgxy! ate orAgzsblend o ranc
0~ chain e&% ma@fbe us hese may be used alone or in combinatly

depending on the propertles required. Alternatively, high melting poiot
|Ip§i§z§5ﬂ}@§[y\@¢ﬁ1§ﬁh%ﬁglﬁymahgyld paraffin or other mineral oils

be us 0 U|tab for al ad tio to th
eye a 185 Ml p&!'ae‘ée@ e’?y@ rgt!:re n"fﬂlg e |‘\§/f()§glogver%adlg] %]sds g&%@%so ved80

mL) éﬂ%&&ﬁ@&ﬂﬁ'ﬁﬂ?&% &7 asprermm) ﬁﬁM@aﬁmv&@ﬂﬂdﬂgﬂw

Afteragfiivingi ri@reﬂleatﬁ'ﬂ'ﬁbeasﬁtrﬁmmtwatmylmoienragwd?@ntzafar@pﬂaiemsﬂy
present in such formulations in a gpncentration of 0.5 to 20%,
advantageously 0.5 to 10/0 and particularly about 1.5/0 w/w. For
therapeutic purposes, the active compounds of this combination invention
are ordinarily combined with one or more adjuvants appropriate to the
indicated route of administration. The compounds may be admixed with
lactose, sucrose,
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10starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters,
talc, stearic acid, magnesium stearate, magnesium oxide, sodium and
calcium salts of phosphoric and sulfuric acids, gelatin, acacia gum,
sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then
tableted or encapsulated for convenient administration. Such capsules or
tablets may contain a controlled-release formulation as may be provided
in a dispersion of active 15compound in hydroxypropylmethyl cellulose.
Formulations for parenteral administration may be in the form of agueous

evapgypiad ynder,a Streal RbEges il AR SR SIRKGBA® B LY MRHIGRIM

slowls bhaatieshto aeftins fesomeishevaraiated prderacdidaoneinérigepoibie solige are

takenQUiR i ERGHEHAINGYMEON sneNIRAEHTR £330 Dath didentponastiogas toyislae

3.8 e e S T O ot sdbacl. carn
LRSI R R e SR R e e
mL) andcl &f saNeQHl hlitatld. DhndrehigipbarrensidfenysbioitedGidTras4mmel e
added\il st ontevicl @y faotivh Mbihe PR goRnsinieR| Atbr _stirririaasageolemais p,N:he
et VEIHERMRAI Y 1 2 B0 el AN 6} MY R
wes Gt R Srrenalhans poiscuifed oo 4 SNEHEOR ™o Bdlenue
phasewas FEPRrAtRst Ay SsEAeiseh BN AN ishiorematiaiea he RORPIDRSRrEENIE
phasssirvies das ek vishrB%vNEHS; ibpeerTilies) pater thenpatdrbatsttieth (NE:80,)

and RAPHFAMERS 1B19-R GIRATINAE pHeucDRRAIS st Furth i gpfiediorupiain

. 0 tiye ingredi
optoi VST ot b Bt WA SR B 5 il g
elutiog (04 {% &iBf% IR dithprnBRase) fa el Hhs SuLiBRM, PR A5 IPRIAE of
MS (E8mpeadhtie ®HtH)S invention to the affected area two to four times a day.
Fommsuialoniip Sidigolmderviehafrbigiear ssssifiakioitiorlingac alutinoceanes
descrbsdasLONS in pharmaceutically accept.ab!e aqueous or organic solvents,
or mixtures thereof, and powders. The liquid or solid compositions may
contain suitable pharmaceutically acceptable 35excipients as describe
atfb(feiogephenylpyiioaiibhrazatisydelatitinanar-reeny A&l ofERsdamespRe®dry
(M+Hyute for local or systemic effect. Compositions may be nebulized by use
OfSQ@Qlﬁﬁﬁﬁ%%é@BWJ%@Qz&fi@&}Eﬂ?éHf&tgﬁg%:fr%thES) m/e  300.0
bulizing/vaporizing device or the 65 nebulizing device may be attached
0 a facemask tent or Intermittent positive pressure-breathing machine.
It fri-beomaskaayisuterubirazaiicialdAd leppifotrisdRvdFR)r 41 344.0

(M+Hyarticular patient will depend upon a variety of factors including the activity
Eg@#}ﬁiﬂ@a%&y@mﬂym&sﬁmmgmé@%nﬁ (ESighe smr.m(ghur. f
I3 i dims, Rl adERIEALAN Lol Ghad U atpn, A d gl ©
excretioan,?, darug corgngg?ngg}c%\ anjf éﬁélr?se%/gr% f)gf] t%e particiu%gsr) Isease
(MH\{%dergoing therapy. For administration to non-human animals, the
cdneparation 315y also be added to the animal feed or thinking wafer. it

mabhumees s oinsrojthéagsulmitylj e 2abityciepdantbnan-3-one and  2-

amino-9-(4-chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one

N O N O

E; ‘-0 CuBr, N\éfgo NH,OH ;rj- o
e —— ]

o” © o . THF ©

(M+

7
EtOAc O H,N
Chloroform Br 2

reflux 2h
Ci ¢ Cl

To a solution of the ketone (9-[(4-chlorophenyl)sulfonyl}-9-azabicyclo[3.3.1]nonan-3-
one, 31 mg, 0.10 mmol) dissolved in ethyl acetate (0.8 mL) and chloroform (0.4 mL) was
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10 drinking water compositions so that the animal takes in a
therapeutically appropriate quantity of the composition along with its diet It
may also be convenient to present the composition as a premix for
addition to the feed or drinking water. The disclosures in this
document of all articles and references, including patents, are
incorporated herein by reference in their entirety. 15The invention Is
illustrated further by the following examples, which are not to be construed

added%%bﬁe'iﬂ%f@@ (h‘AV@%O'@) 'ﬂz?ﬁ%ﬂ&? th%%ﬁéﬁbmﬁrﬁﬂr%%ﬁé REAGAINS85 °C
bath 1§ efﬁ“bﬁ’e i o LGS sho ?ﬁ sianing f%ﬁ':%n%&rﬁ‘ SeaPyS aiermegiates

be SRR AT Towed Lra sou? repa ed‘from CCSmercial
°°°"“%1\‘7%1ﬁ§bl'€%[ﬁ?ﬁ5’8l]rﬁ%lst“éﬁtw'érdﬁt‘@ﬁat’é@l ﬂ%%ﬁ%@'@ﬁﬂh@t%"rﬁﬂt ds.
with 1036 rNatdSSy rwatstic ifirecaddiben dridddbigsSRs) aasssoltheougtokitiaan gel foen
evaporaéa%ercialmyemrﬂ% WBHR S@ENSEBHEnfItRsT NI KGR Shonan-
3-one om§ gazg%( layer chromatography was performed on

ecoated mm srlrca gel plates (E. Merck, silica gel 60, F2,54).

VTS IR0 A2 S RERNE) I RTF 2 oW SR Aol
hydroxite@inloyreni i ceactidn mibrwelwasmapphe siiread inen 853kivathriond bntafter

coolingrlRs REtRM@tLREGANRAKINS VRS EVEMRstddS BILRIANRIR dalsiomdiiant) 4Ad
washe%\/%tfﬁ%ét@ﬁ B ﬁ@%@lﬁggeﬁt" mes%i&g‘ QE&&J&B@&Q@%‘?&M [Ag- 65(

er J< ica gel 5 reparato was orme
S e ek e U S
speetfalipning rexropaund draérwepaedmr@@mmmmm @Be@l?é?ﬁﬁ'l%r
describedraBoviker Avance 300 MHz spectrometer. Chemical shifts are reported
in ppm (&) and Were calibrated using the undeuterated solvent resonance

as inter st ctr recorded o nt
1100 mg?s sg oF%’é‘ er'g)ooﬁngf': e'gyelo 3540 g A %’gr?é‘s%i%err jﬁ%%%)s

LC Procedures High Pressure Liquid Chromatography
(HPLC) procedures employed the mowing methods. Method 1: A 20% [5] :
8pfelAkdfof80 [B]: 30% [A] gradient in 1.75 min, then hold, at 2 mUmin,

WE%E%@-L_—&#I@O;“ F\aetlc grd %yv%% 53[51“ oéi {n gltéﬁgroacefic acid

In 5 acetonitrile on a enom ex AnaX 0 cm column,
3 micr , 210 nm)i@%{t’l at 35 C. % én isocratic
gradien g 10-209% or,isopropanol i ange on a Chiralcel
oD oOChira J 2 cm XiZEegRCW@IENNN, 220 nm gletegfion at it 10The
compounds e Invention%@?%prepared using m known in the
art of organic ynthesis For example, the compounds of {ge invention, as
well as all mtermedrates can be synthesized by known processes using
eilR&r SHRM o AP E %&5@%&%!5%@?%@% vr BEg 3R r e Mltive
0.30 pmsbekndes nisrgercyasidigsolyashio ifs(b6tmb insrshwith gaedsditing atiroane
tempdaliorei it icahdisvpsopylamide (1.0 M in cyclohexane/THF, 1.0 mL, 1.0 mmol) was

added all at once by syringe. After stirring for 15 min, pyruvonitrile (140 mg, 2.0 mmol) was
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,S0,) and evaporated to yield the brown solid product. MS (ES) m/e 356.0 (M+H)".
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15Additionally, 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. 20 \Nuts, Protecting Groups in Organic Synthesis, Second Edition,
Wibeamplew York, 1991, and references cited therein. Scheme 1 R4 R3

pyrolicline, aroRii toluene,0= -0 reflux -H20wN1 Y Ng 1 H PhCH2N3,
THE, reflux R4 Rs R MpOH 10Rif B

HO oH »
r\o) O3, MeOH, CH,Cl, j\,o\i BnNH, N
= NaHCOy PPhy - H NaOAc
HCl aq o)
He0

9-Benzyl-3-o0xa-9-aza-bicyclo[3.3.1]Jnonan-7-one.

To a stirring mixture of 2,5-dihydrofuran (3.5 g, 49.9 mmol) in CH.Cl./MeOH (10:1) at
-78 °C was added NaHCO; (3.5 g). An excess of ozone was bubbled into this mixture for 45
min. The resulting mixture was then purged with a stream of N, for 10 min at —78 °C. To this
reaction mixture was added PPh; (6.6 g, 25 mmol). The reaction mixture was slowly warmed
up to room temperature over 48 h. The reaction mixture was filtered to remove solid
NaHCOj; and then concentrated to half of its original volume under reduced pressure. To
this crude mixture was added water (10 mL). Acetone-1,3-dicarboxylic acid (3.65 g, 25.0
mmol) and sodium acetate (2.2 g, 26.25 mmol) were added to the crude aldehyde in H,0.
Benzylamine (2.68 g, 25.0 mmol) was dissolved in aqueous HCI (3 N, 16 mL) and was
subsequently added to the stirring solution of the dialdehyde and the dicarboxylic acid over a
15 min period. The reaction mixture was stirred for 3 days at room temperature after which
the pH was adjusted to 8 by the addition of potassium carbonate. The resulting solution was
extracted with EtOAc (4 x 50 mL), the organic extracts dried (MgSO,), filtered, and
concentrated under vacuum. The resulting residue was purified by silica gel chromatography
to give 3.3 g of 9-benzyl-3-oxa-9-aza-bicyclof3.3.1]nonan-7-one as a yellowish solid.
Retention time (min) = 0.352 and 0.243, Method ['1], MS(ESI) 232.2 (M+H); "H-NMR (300
MHz, CDCls) & 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
\-o \—o
N PdiC N
HOAC/EtOAC
fo) (0]

3-Oxa-9-aza-bicyclo[3.3.1]nonan-7-one.
To a stirring mixture of 9-benzyl-3-oxa-9-aza-bicyclo[3.3.1]Jnonan-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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In Scheme 1, Rio, Rs, R4, R3, and R.t, are as defined in formula 1, and
the ketone Is converted to the enamine by refluxing the ketone, an
equivalent of acid (such as 4- 5 toluenesulfonic acid) and an equivalent of
a base capable of forming an enamine, such as pyrrolidine, in a solvent,
such as toluene or a higher boiling hydrocarbon solvent, while removing
water using a Dean Stark trap or other dehydrating means. Following
complete reaction as evidenced by NMR of an aliquot, the enamine is

resultiS@ ABRGOW N IENRLLRRIPIIRPE RABRM BT IAM SBPREIELIYIEraguHaeES
days.wﬁb%%%h?lmggse it(¥¥¢'=>t Eﬁ@‘féﬁ%ﬁt% rﬂ%l{?&e §s3c9n%8hﬁ%¥§d%r{8épov d

e
to afford a product suita immediate use In the next reaction.  The
vacuym, b9 fiyR.a guagHiAbvaYield Af S TR bR YIRakRIRi P 1BRaBr5PAR 25 ZnEIgw ol
This csafiveildure wieg iconviited doithe sarsspondienrhydroghlericisaili by thetediiibo ok,
HCI ($orbeTNatflesusHC!). FTadrhiksralkys agndestales uhasiviectbepagsazidas r

tis pIUELOUAASCRHER 76 WE AR @hdifinfY X8 WIsthoT1RY ASRSS ti2s), I

(M+H etrahydrofura_n or a higher boliling : ereal solvent. 1 oI_Iovying complete
eaction as evidenced by TLC, the triazole is isolated by diluting the THF

bd&@mpledtion mixture with EtOAc, followed by washing with 0.5 M citric
acid, then with sat. NaCl, and then the reagtion mixture is dried and
filtered. Evaporation of the sol afford roduct, which is purified by
flash chromatography. If desir he tria compound then has the
benzyl group removedgby stirringlawith catddyfc Pd/C and excess
ammonium formate thanolepr anoth iher alcohol. Following
complete reaction asggence_d'ﬁy'ﬂ:c, e fe-benzylated triazole is
isolated after filtering ghd con&&¥fifeflzng thyrfeaction mixture. If desired,
the triazole is purified 3sing column chrom&ography or preparative HPLC.
T9e(4rCiHote-beayetiesuifomyl) s Srexafaazmpbicy cld [ flremen-Teoean amide,
alkylai@hirg HaIASESl ofalti Gk LB 8 HIRGIRTME (oB AR Sehripe 2

in dic’ha\ocr\t%%@alﬁe (8 mL) was added EtsN (1.2 mL, 9.2 mmol) and 4-

chlorobenzenesulfonyt chloride (582 mg, 2.76 mmol). The reaction mixture was stirred at

room temperature for 2 h. The reaction mixture was diluted with dichloromethane (50 mL)

and washed with a saturated aqueous NaHCO; solution (15 mL). The aqueous phase was

separated and extracted twice with EtOAc (2 x 25 mL). The combined organic phases were

then dried (Na,S0O,), filtered, concentrated under vacuum, and the residue was purified on a

silica gel column (eluant hexane/EtOAc, 50/50 to 100) to give 510 mg (70%) of 9-(4-chloro-

benzenesulfonyl)-3-oxa-9-aza-bicyclo[3.3.1]nonan-7-one as a white solid; Retention time

(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) 5 204.3, 140.1, 139.1, 130.1, 128.7, 71.7, 51.7, 44.4 ppm.

Example 4
cl Cl
\©\- o \O\'

ethyl formate
NaOEt

EtOH/THF

)
{o]

(o]

(\ag

-,
A\
W,

=]
/

O OH
9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-3-oxa-9-aza-
bicyclo[3.3.1]Jnonan-7-one.
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OH 6-(2-tert-Butoxycarbonyl-vinyl)-pyrldine-2-carboxylic acid methyl ester
(2). Methyl 6-bromo-2-pridinecarboxylate (1) (5.0 g, 23.1 mmol), sodium
acetate (5.7 g, 103.0 eq), tris-O-tolylphosphine (02 g, 2.3 mmol),
allylpalladium chloride dimer (0.34g. 0.93 mmoi) and tert-butyl acrylate
(3,6 g, 1.2 cc!) are mixed in toluene (25 ml), and the resulting slurry is
heated under a nitrogen atmosphere at 110 C for approximately 12-16
hours. After coating to ambient temperature, the precipitate is removed by
filtatictirriag chixase df 84 abiteg- b taiesukbrg/ifiltrate-gsawashed with 1M

bicycl taeﬁHaqurfcoﬁsﬁrwaEb mlrp&mﬁ ﬁﬁetnﬁ{bﬂélﬁqlmw whmwd

‘ethyl f%?ma:teelﬁfl-wﬁggé;/ 4?15%\'& rfﬁm\?v\ég g SO |um t%?(lu tlrtge)f ”EV\{‘E Aso tion | ln

crysta exane 10 give the ure ro uct as a yellow solid.

ethanwhsf hereging midure washaairsidp B%fﬁr|3@tﬁwf5ﬁﬁ£ﬁawmcw&%ﬁew9nc
was cagliet hoetioyl tesiperé®)re@odeocia@ by . Baddiiis 96/ satuntgibariatausetic acid
NH.,C(Q&JIE)\ Wt s wi?@r%gum@d%ﬁéi@as b&&tmmmﬁgwl{rﬁm Eh@hrr

er a Sl 10r a SL IS remove lration thro
combA O PR o SRV B o RO e R S
yield %r&rewofnrbmmp#wtb@@w;rewwnsﬁ)aemeﬁ BrhinoRa-3-¢n1p 985>
a yellgmsdlidl) T Bis3etuBedfoduct sy, die@By ta86n (i thbtakxir@RtibroSittwyt Bh) further

purifi c%tn?:ﬁ RESntivN &hb (im@-1.653 (ﬂ‘h,_ Wﬂ%d%ﬁ-,hé-@%()@ﬂ:b"w +H).
6 (g g toxycarbonyl ethyl)-piperldine-1,2-dicarboxylle acid 1-tert-butyl
ot

methyl ester (4). Compound 3 970 mgq) is dissolved in
methylene chidrigy(19 m1). Triethylamine W and (Boc)20 (640 mg)
rreYa

are then added. $8ulting mixture is sti om temperature
overnight. The mixtu diluted with additional lene chloride (50 m
1) and washed with atNal- 1CO£%£€S’ and brife Jonce). After treatment
with MgSO4and filtemfigz15 the stient is removefia rotavapor to give
the desired product a8 a Pale yellow oil. 1FI NMR (‘b’bSOD) 84.85 (bs, 1H),
4 32 (@S hipro-benzenesutfionyh-tieoxasd, §:12-trinzy-tricyslale:8. 110 edaca-  Of

2(6),3sdierme, when compound 3 is converted Into compound 4, other protecting

gff)él%oﬂtl&h‘cﬁ‘% @%&&P&%}{LQ&}M}B 9554 m%n@léldfa@%rted

C 5 b tme t wi ani Ivent
vy R one 8 e e e Eﬁ%ﬁ B
(0.5 néddT@mre%ﬁ@Bawtw&yggmmt nodsxitge! ar?&qrtwhl‘l"h faﬁs?(?b&tﬁ?ﬁwae?mlde
cooleid k6D'S teamubriktardiked Guetabid by deenadditdue tsshivlateld apirsne NTHO;

solutIQMFmPﬁwiﬂefH@e%'&{hﬁém\%Qémmw@h@fbki’&t) the

o anneeg#rrgg atlon 0 n}&e stré) d‘% m § di:n >a<ttggc n'g ﬁg

9 fgurl |ca S 610 % 9 E §?1 5 ecrysta falilon sh°35
gel colyRB RRIRRAIRBIAP Y (EHH iR R % FOAC/hex, 80% EtOAc/hex, 100% EtOAc,
and 5% MeOH/EtOAc) and preparative HPLC to give 12-(4-chloro-benzenesulfonyl)-10-oxa-
4,5,12-triaza-tricyclo[6.3.1.0%°Jdodeca-2(6),3-diene as a white solid. Retention time (min) =
1.299 min, Method 1, MS(ESI) 340.0 (M + H); '"H-NMR (300 MHz, CDCl;) & 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) 5 143.3, 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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Compound 5 is converted to the trifluoroacetate salt of compound 6 by
treatment with neat trifluoroacetic acid, followed by evaporation of the
excess acid and any solvent that Is present The trilluoroacetate salt of
compound 6 is converted to compound? by treatment 30with a sulfonyi
chloride, such as 4-chlorobenzenesulfonyl chloride (which is illustrated
above) and triethylamine In dichloromethane. Compound? is isolated by
diluting the reaction mixture with EtOAc, followed by washing the resulting
o%%rr}i‘c gtl)%ase with mild aqueous acid and saturated aqueous NacCl,

fo owéﬂ y treatment with a drying agent, filtering and evaporation of the
solvent. Purification of comp@gnd 7 Is accomplished by recrystallization,

35 flash chyof@tography, o’rﬁ)j@rative HPLG/ Gongpgund 7 Is
" ompound 8 by trient with edees ﬁydrazine in ethanol

or a highef’boifing alcohol and refluxing the mixture’. pound 8 Is
Isolated by~evaporating theEécess hydrazine and glcofhol solvent,

Purification 8f compound &% complished by recrystallization, flash
chromatography, or preparative HPLC. 5Compound g Is converted into
CQURE Hidro Y SHRAEBIsHIf IPéea%EE@nydiﬁ‘Bﬁm&ﬁ-%Mﬁh'O”Cie, which
39 Qét#r?nedm?ﬁl}r%eﬁ-ﬁ’z%%c cfc%?.%?afhﬁéﬁl@-%r TN ﬁgﬂg‘lﬁ’{ﬁd 25 mmo i d
by evaporation, and then co?ﬁp Und 818 1soiate |ssoﬂj 1on in ethyl
dichlogaraqitana (19 AR 3TIRE Bt Bl {Panaeihand ereblescdinahens-2-
sulfongl chigyidler{@d00 nsgpB.afi etnobiMhenextiiodsrixionewas stied 4t ot isrosaturethe
for 2 HOHQYvig traﬂgﬂ@némﬂmt_' QiR Wik ramggéne@fogmg ARPREIREAHRIO
n irring in, the presence of ¢ ic ess
senrEIRGAAIR DO T I T Sl BB et 2
extraciedWiTR N SHRBRG AN o ERSEhiePd 6 Renic PARSEDYrE BV Aled the
(Na-SPg) dilterach pondspifiatedtimdervaduwrmanddhe febidusxwrsseusiiindmasiicécgehate
columateluattiaantEa0ms) EDIEEA00) 25ighe BySEnplhioprmmpeuRshi)loaza-
bicycl%%ﬂh%‘ﬂ%%h& 58S VhiRILsRt diash %@MW@Q@RRYM%@&%H?WVG
o

MS(E P rtain compounds of this invention'are prepared from other
(M2 Bf-this Invention via -known reactions and functional group
r&xarpladtions. Examples of such transformations are ester hydrolysis,
amide formation, re’ﬂgctive alkylation; h@éamples of these are
described in thec'% ftions below. SBirthsg éaterials are obtained 20
from commercial sour or paRPRKask by knoy ethods as described in

the examples below. Copatpfssiciuded Jg this invention are
exemplified by the folloging examples, which ghod|d not be construed as

limitj e scope of this disclgsyre. Analoggus stryctures and alternative
_ s?ﬁ{%lgﬁigfgﬁ%ééﬁ'vﬁ ia iﬁ‘g@c‘@&g%ﬁa%’q vge%ﬁ%ﬁﬁﬁae apparent to those
bicyclof3B1IRPNAMEoAR: Preparation of some intermediates: Preparation 1 Cl

To a stirring mixture of 9-(5-chloro-thiophene-2-sulfonyl)-9-aza-bicyclo[3.3.1]nonan-
3-one (160 mg, 0.50 mmol) in THF/ethanol (3 mL, 1/1, v/v) 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,Cl 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[3.3.1]Jnonan-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).

7



10

15

20

25

MeOHDCM H Clreflux4M NaOH \FO DOE\g}evapnArS02C1 10,90
9-azabicyclo[3.3.1jnonan4-one hydrochloride 30The pseudo-pelletierine
(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 mm at RT, the stirred mixture Is heated in a
90 C bath for 3 h and 71 evaporated under a stream of nitrogen. The
residue is taken up in dry MeOH (25 mL) and slowly heated to reflux for 2
h Eraivpleporated under a stream of nitrogen. The solids are taken up in
additional dry MO r!)d heated in a 90 C bath and evaporated again to
yield 3.89 the hylr ifle salt. MS (ES) &340 (M+H)+. 5The amine
hydrochloride (2.98 g, mmol) was di§5olVe lirdichloromethane (20
mL) and 4 M aq NaO nﬂ_).wéhlorobg%nesulfonyl chloride
(5.07 g, 24 mmol) is a all at'$hee to the rea¢tipn mixture"with good
stirring. After stirring at RT $8r 16 h, N,Ndiethyl- e?hg'/lenedlamlne (2.39 g,
121msnlgmummmmrwﬁnzzrmaetacndn[ﬁﬁxtm’é]mmted
2(6),3:dtBnédichloromethane and acidified to pH 4 using aqg NaHSO4. The

R S8 R RRBRIR 2] @%%Qy”‘ig‘%ﬂe""w}h 5610
ey A oA AL R IR SRS 45K 0 (ISR BYpiecne
mon@v@ptﬁé‘wd-loTpﬁaneasﬂgm bdirehwas iradat o’ @\f@l’pbhai@hwlﬂelﬁtﬁer

solutipniwtis atioladiamom tiam pébatner Emhgeenblyed i iy gdthitop ud damtated

NaHé@%@ﬁ%ﬂ?ﬁ%% o2 ﬂ'é%s‘&ﬁi'n&%l B‘n%% Sitierd UihBoRIQSS 5 m)
dich oromethane to éledth'?ﬁ)urlfle&;)ro uct %%ﬁn evaporation, 15 M

the orgegl ke Weaﬂm jed. dr ljeesrpGRRIER e PO pue by
silica gigkeqhamilplaemeionrap iy (FlutipRovt e EHRARRYC 04 BIRACHex, 100%

EtOAB;éﬁdGHOMbeHMKWM-BrWiWEIBm&o]dm nans2:hlor-thSpHES)2M/e
sulfol % 29 tf&'ﬁ"fhcyclo 0*® dodeca-2( ,3-diene as a white solid. Retention time
i D IR R TR S MR g e G e
1H), 7.25 (s, 1H), 7.22 (d, J= 4.4 Hz, 1H), 5.28 (b s, 1H), 4.56 (t, J = 6.04 Hz, 1H), 3.11 (dd,
J=17.58, 7.69 Hz, 1H), 2.66 (d, J = 17.58 Hz, 1H), 2.09 — 1.92 (m, 2H), 1.74 — 1.57 (m, 3H),
1.44 - 1.29 (m, 1H); **C-NMR (75 MHz, CDCl5) 5 143.4, 139.2, 137.7, 131.8, 127.4, 127.0,
117.0, 48.0, 47.9, 32.3, 31.7, 25.4, 15.3 ppm.

Example 9
' cl
cl o)
\@Pu/o QAVP

|

N LIHMDS, Mel N
-78°C

o 33% 0

9~(4-Chloro-benzenesulfonyl)-2-methyl-9-aza-bicyclo[3.3.1]Jnonan-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 (2.62 mL, 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,CI 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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(M+H)t 8-(4-bromophenylsuifony0-8-azabicyclo[3.2.1]octan-3-one: MS
(ES) m/e 344.0 (WH)'.
258-(4-lodophenylsulfonyl1)-8-azabicyclo[3.2.11octan-3-one: MS (ES) mile
391.0 (M+H).. tert-butyl
3.0x0-9-azabicyclop.3.1lnonane-9-carboxylate: MS (ES) m/e 262.0
(M+Na). Preparation 2:
2-bromo-9-(4-chlorophenylsolfony1)-9-azabicyclop.3.1]Jnonan-3-one and

Mgs@ ﬁ@r@&”mgoﬁﬂeﬁ%@é&’BH@¥%@Q@¥&&%Z%%&[%M£?&§HQ@G

To a sqlution of th

o S TR YR RS RADE $2%51 g

bicyclg3{h1 ineRamHenscisadvivtesalid.aReteptiordinedninin d-th mib Methad (4. M5)

(ESI) sas(Media)l cupric bromide (34.6 mg, 0.12 mmol). The reaction mixture
wegaHpieddn a 85C bath for 4 h, whereupon LC-MS showed nearly
complete consiimption of the ketone. Agter cooling to RI, the reaction
mixture was dilufé |31 dlchloromethane ergd, and washed with 10%
NaliS03, water, brine; Rd then dried (NaZ30%s /Bassed through silica gel
and 5evaporated to y the ciug@1o0°c :
2-bromo-9-(4-chioroph nylsulfe#]%’f—azabi cI [3.3.1]nonan- 3-one. MS
(ES) rrVe 392.0 (1171 romo-kétoije 5 mg) dissolved In
THF (2 mL) was added ammonium hydroxide & m 5’ and the reaction
mBdtrehipsa-benzenesyifrad) Zrdmethyarineresthvienaiapedyifga-RT, the .

bicycle[:3idmonitieB-@neas evaporated, diluted with dichlommethane, and 10

W&%'E‘éinr%ﬁm&é?é ohsinRerdte-tRRRAIRAHNRB ety nskgvaporated to

vicyel§ GrBRICE-ond (op m, LAIENT NS e
d'metéﬂ@wm@ﬁshmeﬂw' w%a!oi é b FRpdinednivies s heatgciosHN G for 2
h afteppdrinfiing readiins migtoeriuae chasentaiedalderreddtedplassyire to give the

desirédt ProMIEH S5 @BoRTAARIPHEY 61063 Srddi aB arduag iBrsAia e M(FesotBNCt
withottt i soNhEF Bdrirc RSP R time (min) = 2.2 min, Method [1], MS(ESI) 356 (M -

NMez+OH+H).

Example 11
Cl Cl
; g
\O\ lsl//o é’éo
N NHzNHz.H20 - AN
N HOAc Z p
O  NMe; 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 extracted with
EtOAc (3 x 20 mL), the organic extracts were combined, dried (Na;SO,), 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*®ldodeca-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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2-acety1-9-(4-chlorophonyisulfony1)-9-azabicyclo[3.3.11nonan-3-one
20CICI The ketone
(9-[(4-chlorephenyftsuifony11-9-azabicyclo[3.3.1]nonan-3-one, 94 mg,
0.30 mmol) under nitrogen was dissolved in THE (1.5 mL), and with good
stirring at morn temperature, lithium diisopropylamide (1.0 M in
cyclohexane/THF, 1.0 mL, 1.0 mmol) was added all at once by syringe.
After stirring for 15 min, pyruvonitrile (140 rig, 2.0 mmol) was 25 added all

NMR @bom&;@m)rsaqmmrmnﬂ ﬁtixr?da/(Spmsmm SfHmeeas RT and
1H), 4169 FJUQ 488 G %QTQ]%LQ?Q% ”i‘RStLﬁr@é"’ eI M eVAPOAIR .
er a stream of Nitg while warmed in a (0 C'bath, The black
. 1,18 v&’a%“&lés%l‘?reoc\%ﬂ?ﬂp\/&é’té‘ﬂ% ORI A éﬁ% A28 ed with
128.7, 420 5455 8% Hi§attd pHabSWuLE8pH&teRMaNd combined with one

agslimplali@dichloromethane extraction of the ag phase. The organic 30

phase was Washeg with 0.1 M NaOH nd the basic washes were
combined and amo@j—l 1-2 usmg $04. The acidic phase
was extracted with dichlofoppethane (3x), angithg combined

dichloromethane extraciMwere 4hEH, with Bive (2x), and then dried
(Na2S04) and evapora o yie’l%l°?he br olid product. MS (ES) m/e
356.0 (M-H-1)*. Exampleol 0
9-(4-Chloro-benzenesulfonyl)-2-ethyl-9-aza-bicyclo[3.3.1]Jnonan-3-one
To a stirring mixture of 9-(4-chloro-benzenesulfonyl)-9-aza-bicyclo[3.3.1]nonan-3-one
(650 mg, 2.07 mmol) in THF (2 mL) at—78 °C was added lithium hexamethyldisilazide
(LIHMDS) in THF (3.1 mL, 1.0 M In THF, 3.1 mmol) dropwise over 15 min. The resulting
mixture was allowed to stir at —78 °C for 30 min before the addition of Etl (650 mg, 8.75
mmol). The reaction mixture was stirred at =78 °C for 2.5 h before it was allowed to warm up
fo room temperature for 15 min. The reaction mixture was quenched with a saturated
aqueous NH,CI solution and EtOAc (25 mL, 1:1, viv). The layers were separated and the
aqueous layer was extracted with EftOAc (2 x-25 mL). The combined organic layers were
washed with brine, dried over MgSO,, filtered, and concentrated under reduced pressure.
The crude mixture was purified via silica gel chromatography to give 9-(4-chloro-
benzenesulfonyl)-2-ethyl-9-aza-bicyclo[3.3.1]Jnonan-3-one as a white solid. Retention time
(min) = 2.295, Method [t], MS(ESI) 342 (M+H).

Example 13
cl cl

Qg et
;0 |
S s"’o
N DMF, 110°C ,Il

—
DMF. DMA N

(o] O NMe;

9-(4-Chloro-benzenesulfonyl)-2-dimethylaminomethylene-4-ethyl-9-aza-
bicyclo[3.3.1]Jnonan-3-one.

To a stirring mixture of 9-(4-chloro-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 dimethyl 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 oll. This crude product was directly taken to the next reaction
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H20 9-Benzyl-3-oxa-9-azabicyclo[3.3.1]nonan-7-one. 5To a stirring
mixture of 2,5-dihydrafuran (3.5 g, 49.9 mmol) in CH2C12/MeOH (10:1) at
-78 C was added Nal-1CO3 (3.5 g). An excess of ozone was bubbled into
this mixture for 45 min. The resulting mixture was then purged with a
stream of N2 for 10 min at -78 C. To this reaction mixture was added
PPh3 (6.6 g, 25 mmol). The reaction mixture was slowly warmed up to
room temperature over 48 h. The reaction mixture was filtered to remove
withou%QJéQf&%&%‘d@%ﬁﬂ‘QJ@%E%@%‘@@%@& i, AhdifoRTiaings yeduaey
. ug+%?$§_| uced pressure. To_thls crude mixture was added water 10 mL).
( Mzt -1,3-dicarboxylic acid (3.65 g, 25.0 mmol) and sodium acetate
(Exagpis145 mmoi) were added to the crude aldehyde in H20.

Benzylamtne m.o mmol) was dissm:j\in aqueous HC1(3 N, 16
mL) and was su I tly added to the sti ss[btution of the dialdehyde
7

and the dicarboxylic over a 1515 min perio e reaction mixture
was stirred for 3 day; room temmpesature afte ich the pH was
adjusted to 8 by gjon of pdtAssium c . The resulting
solution was extracte® wikheEEtOAC (4 x 50 mL), the—'rganic extracts dried

(Ve aRhlofliBEate R IRANHOANRIRY, 578 RAIACHIETLIJBS. Iapsipg:Egsidue
agéaurlfled by silica gel chromatography to give 3.3 g of

2((5)’:,"g-'ﬁen'zyl;:%-oxa—9-aza-bicyclo[3.3.1]nona.n-7-ona as a yellowish solid.
26 Bslion & Pt ehiprPoeizesesyiRndl 2dmeiadaatppmetndsne rpdu R
aza-bi¢k4IbER) 3 1 aaNANFR-(B6 Crivilel mb@.DG Blp&ar attic ARV ({rmLbfdlp8ed by(s, 2H),
hydra;?mSﬂxé@Ith‘a’rét@ 4% RE). 2R réadtbhthidirelihd 4tintdd aHbo>d okd ,hbﬁ)e5.5 Hz,
which % E%g%r%lg%sd%or%ﬁgﬁ (@éﬁg%%%%%%d%g&éqed] by the-dablforfdrd
saturated aqueous N

aHCO; solution {until pH >7). The resulting solution was extracted with
EtOAc (3 x 20 mL), the organic extracts were combined, dried (Na,SOQ,), filtered,
concentrated and purified by silica gel column chromatography and preparative HPLC to
give 12-(4-chloro-benzenesulfonyl)-7-ethyl-4,5,12-triaza-tricyclo[6.3.1.0%®]dodeca-2(6),3-
diene as a white solid. Retention time (min) = 1.896, Method [1], MS (ESI) 366.1 (M+H); 'H-
NMR (300 MHz, CDCl;) 5 7.81 - 7.78 (m, 2H), 747 — 7.43 (m, 2H), 7.25 (s, 1H),5.15 (b s,
1H), 4.27 (d, J = 4.95 Hz, 1H), 2.56 (dd, J = 9.34, 5.49 Hz, 1H), 2.10 — 1.22 (m, 8H), 1.02 (t,
J = 7.14 Hz, 3H) (major diastereomer); ‘H-NMR (300 MHz, CDCl;) & 7.68 — 7.66 (m, 2H),
7.35-7.32 (m, 2H), 7.22 (s, 1H), 5.28 (b s, 1H), 4.31 (d, J = 5.5 Hz, 1H), 2.80 - 2.73 (m,
1H), 2.05 - 1.21 (m, 8H), 1.06 (t, J = 7.69 Hz, 3H) (minor diastereomer).

Example 15
HO oH PhNTZ

———
H H NaOAc
HCl ag (o)
H,O

9-Benzyl-7-ox0-9-aza-bicyclo[3.3.1]nonane-3-carboxylic acid ethyl ester.

Acetone-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 to the
stirring solution of the dialdehyde and the dicarboxylic acid over a 15 minute period. The
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3-Oxa-9-aza-blcyclo[3.3.11nonan-7-one. To a stirring mixture of
9-benzyl-3-oxa-9-aza-blcyclo[3.3.1]nonan-7-one (1.1 g, 4.76 mmol) In
EtOAcii-{OAc (6 mL, 1:1, Wry) was added palladium on carbon (250 mg).
The resulting mixture was stirred at room temperature under an
atmosphere of hydrogen for 2 days. The suspension was filtered through
Cate and the filtrate was concentrated under vacuum to give a quantitative
yield of 3-oxa-9-aza-bicyclo[3.3.1]Jnonan-7-one as a yellow oil. This crude

reactioN iR WASHRDY 5840 hE SR AR RARYRYAFARR A1ic PAllR b dfieted

108y RELARET R KL Ml A 30UR0US N S ML G as Lorentrated
und uced p te

erre ressure an is process'was repea vﬁlce. etention
methylgpseitieiifg & a8 MNP SEPRTIC RISTEISHiadNo B iteredatble 3 aCi o
concerﬁrébfﬁhm_mmnmmﬁswﬂﬁmﬂmﬁ)@iﬂw@mﬂdcwla[ﬁa’béﬂnonan-7-ene.
chromi&g%ﬁﬁi@ﬁﬂﬁ%&é@@é@r&@mjQW)’Q%E&:%-.&W@@ VoPESHR7MY |
R

2.3 mmpl) in dichloromethane. (8 mL) was .added EtaN 9.2 mmol)
or0 R R SBRIC RO e 281 ol ool A o
(min) $QiRedre&GiaRd 1k MS EBILHA 2MIOF LAV BAMER SRR RO M ki ENwas
5H), 4.dilged svith HECRI)roBrethaan, (501 FARE 115, aH) MakhiddAwitts &, Sctiiataid),
2.61-2364A0HS) Nl OBsabIs R, dip Dok (Ghe 2di8enys PhesaiwasiRapaLated

oH ’nlng t,r§1c=: (Ii iggwith EtOAc (2 x 25 mL). The combined organic phases
(m ?vere ;then EIG%%%%&SO@, filtered, concentrated under vacuum, and The

s purified on a silica gel column (eluant hexane/EtOAc, 50/50 to
- O,Et

3.3.11nonan-7-one as a
Method [1), MS(ESI)
© 316.1 (M +H NMR (300 MHz, CDCI3) -7.61 (m, 2H), 7.56 -

7.51 (m, 2H), 418 - 4.27 (m,2¥913.76 (d, 3= 12.1 Hz, 2H), 3.61 (d, J =

11.5 Hz, 2H), 285 (dd, J = 15.93, 6.49 Hz, ZH?, 2.46 (d, J = 15.93 Hz,

2ZHOxoI2d iRy T MK InadBE©IBcpd 004 Sadid @thyledtet. 130.1, 128.7,

74.Ban2yl-7-044 R B MIcy e B13RI Richand 3QrEURylic acid ethyl ester (11.1 g, 36.8
mmol) was dissolved in methanol (30 mL) and added to a suspension of palladium hydroxide
(1 9) in methanol (10 mL) in a Parr bottle. The Parr bottle was filled with hydrogen (30 psi)
and evacuated three times. The Parr bottle was refilled with hydrogen (30 psi) and shook for
12 h. The suspension was filtered through Celite and concentrated under vacuum to give
7.81 g (quantitative yield) of 7-oxo-9-aza-bicyclo[3.3.1Inonane-3-carboxylic acid ethyl ester
as a yellow oil. Retention time (min) = 0.369, method [1], MS(ESI) 212.1 (M+H).

Example 17

Q Ci o
H COgZEt cv—@—-ﬁ“Cl L0 co.Et
\ 0
N

N

EtzN
CH,Cl,
0] .
(o]
9-(4-Chloro-benzenesulfonyl)-7-oxo0-9-aza-bicyclo[3.3.1]Jnonane-3-carboxylic
acid ethyl ester.
7-Oxo-9-aza-bicyclo[3.3.1]nonane-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
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9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-3-oxa-9-azablcyclo[3.3
.1]nonang-ene. To a stirring mixture of
9-(4-chloro-banzenesulfonyl)-3-oxa-9-azabicyclop.3.11nonan-7-one (170
nig, 0.54 mmol) in THF/ethanol (3m L., 1/1, v/v) was added ethyl formate
(400 mg, 5.4 mmol) followed by sodium ethoxide (0.61 mL of 21% solution
in ethanol). The resulting mixture was heated to 60C for 30 minutes after
which the solution 5 was cooled to room temperature and quenched by
chloridéh@tad U}t tiod vedsheshitithatatdratgd dlatis Y (36l G1l). STie ique (L6 phage Whe
separal6$ HHINGFAbEH a1 1R SIBRWHITREXBE h2)x e BBlbRBd dhaembined
pnasessgcﬁezﬁr%agﬁﬁg@%%&)‘?Fﬁ?e‘?eﬁ}'@&\%%‘?ra@&L%Qe?%’c&&nq%%H‘ti\%t?e%ia'.ﬂ‘ed\%s
purifiechora SHlitst 8ehettyBm ARG5S RiRfend it ldn 88222 HE§ébTE% A1 no
chloro-hemz@wesuicay)er stz hity ol & firdogneoseatbmaticdiciscevisitan. to the
RetentRfXii@arkipn 2vitomeady [urins(EIpauiicaliona) Retamiomoone zin) ir
cD 2h [N 7 MSAESIY: ok SRS, 2 QNN
Ck)l%%—(@ﬁ?or%—%ﬁgﬁgéﬁég%%n 1 -l%ﬁli'gz-%\/,gflgﬁnaza-triclc 0[53. .1.021dod
Hz, 2Hé€a é‘jd?s"d“'léﬁé) Iéfgffgblg’ﬁ h?é]a (m, 1H), 2.41 (d, J = 16.4 Hz, 2H), 1.99-
1.90 (n 2 c hBPddbelizdhachffbitydh2 IRRitok 7 dtHyi8hid-3-oxa-9-aza-
HExgatpfd @B 1Jnonan-3-one in glacial acetic acid (0.2 mL) followed by

hydrazine mogighydrate (0.5 rnL). Thegeagtion mixture was stirred at
100C for 1 h aft high the solution wa led,to room temperature and

F[tl' ®f a saturated ague§leodaHCO3 solution (until

pH >7). The resultin lution vmgn?xtracted EtOAc (3 x 20 mL), the
20organic extracts Wwepe combiy ied (N 8\4), filtered, concentrated
and purified by silica gel column chromatograghy §Elution with 50%

S0RENEx, A0 RIOARIG: 100% EI0AG, and 320 MEOHIEI0AT) and

. preparative Eﬁ.& ?0 glvg y Y y _

bicyclql3.¢41eRare it Bpedisasif pthd tstel, 5,12-triaza-tricyclo[6.3.1.02.6]dod
eR4-20)re-binrrnensifonyifeoxoifdaR dieyrind ditinorang3-catbpadoraiid

ethyt MO §, 43 (Fd)) 340 &;Mv&:mH#MBaﬁ%DQ Miz1/a E@Vf&ﬁ.&eﬁ

i e

ethano eyt ItaR MLty aphontd 1920 jor8iyop 2fpy wiicpyfhe pgfjion

was copind NI (PHRGAGICDEISBhety theapidtionf sitwptgdaqueeus NiREl9.

(10 mL)I612 rediditthg Adbdurd &ad edrattetvnlittRRonc Exaptate XandGhe combined

organic phases were dried (Na,SO,), filtered and concentrated under vacuum to yield 2.51 g

(94%) of 9-(4-chloro-benzenesulfonyl)-6-hydroxymethylene-7-oxo-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

e
-

quenched by the ad

N NHoNHo.H,0
—_—
X ACOH/EtOH
O OH

12-{4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*°|dodeca-2(6),3-
diene-10-carboxylic acid ethyl ester.

83



10

15

20

25

9-(5-Chloro-theophene-2.sulfonyl)-9-aza-bicyclo[3.3.11nonan-3-one. To a
stirring mixture of 9-aza-bicyclo[3.3.1]Jnonan-3-one, HC1(440 mg, 2.5
mmol) in 5 dichloromethane (10 mL) was added Et3N (14 mL, 10 mmol)
and 5- chlorothlophene-2- sulfonyl chloride (730 mg, 3.22 mmol). The
reaction mixture was stirred at room temperature for 2 h. The reaction
mixture was diluted with dichloromethane (50 mL) and washed with a
saturated aqueous NaHCO3solution (15 mL). The agueous phase was
sepasatetbantiogiteariecéndeseeibndiiey (PoxyRiethyleheThexeOrakined
b.cycldygamermé@&msm&%m eI er @a@g% mmcn?ﬂ AeAEeAAEA under
wes B SRC IS U RIIoN 2Rl RS Gl D (L8l

mmol) ol 5 ERRAS- fPffSWﬁélY?é %"ﬁﬁﬁﬁW&%&V&l@P@ Filcomaishseteted a
NaHC@g(ite rsb)istadeatdatti Thethesdiing s dlctidnOS extradide tithd=FORMBKRS h)-320.0

the orézM;c e%bcé@%@%m dr »95‘ Wé%b' Qb Lt %o:%@)‘ﬁ'a@eﬁqhd punﬁed by
silica ggl (:ohf hl%g?'ithé rﬂ{a r‘gy— _Igé'ln %jn g\m)é)ﬁ ﬁ 1?5'25‘ preparatlve HPLC

0 a st rrlh m|x

to giveg! %é“émt‘ifa Qﬁ%ﬂ%ﬁﬂ@ﬁygﬂrﬁa‘r&s@%ﬁ%ﬁ@ad[ﬁ “JdetRemathidtiRneL60
10-carbogylio &ddretin Bstar Bbi&he-thessutidl (Batebfidtime/(m)ivyad AdR] ewkthtay| formate

1,Ms(BER 20 M@u-G1y &mglkémlmgwbgmm gthoxigle . b8)mls 0{s2 184,
7.38 (d99'U'é°i‘H9 E Ehﬁasei%qﬂ%é“@ H? %@é (eer 19,6044y 5064380!

minutes after to room temperature and

J= 178uéﬁ&%ea*3y?tﬁé adém%ﬁd#za %&a%%fubang KR Mg AgmL).
(t, J = T-hélzeBdlting mixture was extracted with EtOAc (2 x 20 mL) and the
cexrahipr@®rganic phases were dried (Na2S04), filtered and concentrated
under vacugpm tg.yield 9-(5-chloro- 25,
thlophene-2-s , 1};2 hydroxymethy acza bicyclo[3.3.11nonan-3-0
ne as a white soid. crude product y taken to the next

reaction without any gpurification. Retent naogte (min) = 1.985 min,
Method [1], MS (ES .0 (M + H). Exampl NH2NH2.1i70 liOAc O
ONFIN-N NaOH

12-(5-Chloro-thioph t -sulfony;,_}ﬁ,,,gblz -trla

2(6) 3-diene. 5To a n of N‘N

-(5-chloro- thlo hene- 2 sulfor}’y 2 -hydroxymethylene
1 -(4-Chloro-be zenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0” 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-benzenesulfonyi)-4,5,12-triaza-
tricyclo[6.3.1.0%%]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, CDCl3) 3 7.56 (d, J =
8.7 Hz, 2H), 7.30-7.22 (m, 3H), 5.30-56.25 (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).

cyclo(6 3.1.02ildodeca
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bicyclo[3.3.11nonan-3-one crude mixture in glacial acetic acid (3 mL)
followed by hydrazine monohydrate (1 mL). The reaction mixture was
stirred at 100C for 1 h after which the solution was cooled to room
temperature and quenched by the addition of saturated NaHCO3 solution
(until pH >7). The resulting solution was extracted with EtOAc (3 x 20 mL),
10the organic extracts were combined, dried (Na2S04), filtered,
concentrated and purified by silica gel column chromatography (Elution
\Eithngfe2 £t0AC/hex, 80% EtOAc/hex, 100% EtOAc, and 5% MeOH/EtOAC)
and preparajive HPLC to give 12-(5-chl lro- hjophene-2-
sulfonyf)iél,ﬁ\@ﬂ%aa tricyclo[6 3.1.021d -%@) 3-diene as a whlte
solid. Retention tithe dg1#) = min, Me , MS{ESI) 344.0 (M +
H);1H-NMR (30 CDC|a) 57 A7 (s, 151H) (s, 111), 7.22 (it
J=4.4 Hz, 1H), b s. 1H), £.56 J= &pa Hz, 11 (dd, J=17.58,
7.69 Hz, 1H), 2. J=17.58 iz 1H), 2.09 1. , 2H), 1.74 - 1.57 (m,
3H), 1.44- 129 (mNERY; 130-NMR (75 MHz, CDC' 43.4, 139.2, 137.7,

DRIER ARHIN R ERTEY - LTI

1°‘Y']"99(‘h?0ﬂ'|-oro-benzenesulfonyl) 2-methyl-9-aza-lalcyclo(3.3.1)nonan-3-one.
Tahaursthombydnicd | §@ mb, 0.80 mmol) was added to a solution of 12-(4-chloro- .

benzen%s(ﬁfd?@fm%bﬁﬂ?&ﬁﬁ%ﬂ%@k%%@d@&ﬁ@[@-&é@%@éﬁﬁmﬁa&ﬁo mg,

oot eef Gy NSl ol TUTBRS St Bedanteatt O

tempergfure iof &8 dhes Beptad "? Cz@'fBPsﬁ‘ﬁfﬁﬁﬁ%Y@iﬂé%B?ﬁ&H Mel
additiorf bfavkipr@5AbLiramdihe Témifioa otigtnreniet iegtracisdsiithdeiQAc THECfm-R Bhh
com bi@@@@ﬂkWﬁ&@'%@@ﬁ@d‘W{@W ﬁﬁeﬁ@@ VB&W@E@@H&I fourii&myRithe

gel wl&ﬁﬁ%f’dﬂﬁ@&é?%ﬁ% é&‘ﬁé‘épg%@c)& Eﬁ%@é%@%‘?&&@

NRI YErs were se arated

1244 g PRSI AP e SR P Rat ‘*@Reew Sl |
methanghasisi mbieadidnRelentionstime erines had2ametindid], HFESHAS. M@(B@k}:.

'H NMRIsrei-andnTg)ENiste d wleHre2ic e SoE st .38he, oeusle RxpaHye was
5.33 (sPHJ%f'EQSVd&‘ gilicage) ‘i'ﬁ?oé‘lﬂt&g[ﬁ@% {98, 3.08 (dd, J = 17.6;7.7 e,

1H), 2 chlt;{Eoslﬂe %%ﬁsaqll [J0yg ZéPethyl -azabicyclo[3.3.1)nonan-3-one

asa Wh it€ 3010 ention t |n) = 2.13 min, Method [1], MS (ES])

BomeRa).
Q
o Ok
L) dioxane/H,0 L)
2,5-Dihydro-pyrrole-1-carboxylic acid tert-butyl ester.
2,5-Dihydro-1H-pyrrole (8 g, 115.7 mmol) was dissolved in dioxane (150 mL). A
solution of NaOH (6.9 g, 173.6 mmol) in H,O (150 mL) was added followed 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 under vacuum. The resulting
solution was extracted with methylene chloride (3 x 50 mL) and the combined organic
phases were dried (Na,SOy,), filtered and concentrated under vacuum-to afford 18.7 g (96%)
of 2,5-dihydro-pyrrole-1-carboxylic acid fert-butyl ester as a yellow oil. Retention time (min) =
1.872, method [1], MS(ESI) 114.1 (M-tBu+2H); 'H NMR (300 MHz, CDCl,)  5.81-5.69 (m,
2H), 4.19-4.05 (m, 4H), 1.45 (s, 9H).
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5Example 10
9-(4-Chloro-benzenesuifony1)-2-dirnothylamlnomethylene-4-methyl-9-aza
bicyclo[3.3.1]Jnonan-3-one. To a stirring mixture of
9-(4-chloro-benzenesulforiyl)-2-methyl-9-aza- 10
bicyclo[3.3.1]nonan-3-one (500 mg, 1.52 mmol) In DMF (1 mL,) was
added N,Ndimethylformamide dimethyl acetal (1 mL). The resulting
mixture was heated to 110 C for 2 h after which the reaction mixture was
eaepMEged under reduced pressure to give the desired product as a
brown oil. This crude product was dlrectlyotaken to the next reaction
without any furtheR érg‘:atlomsﬂetentlon mln) = 2.2 min, Method [1],

MS(ESI) 356 (|v| 1 Cl NH2NH2.H20 HOAG
Cl RN-N acetone/H,0

hIoro-benzenesuItonyl} -7-mothyl-4,5,12-tfthza-tricyclo[6.3.1.024]

adRBINSREPUTeHiinD Toabsonltscapftert-butyl ester.

Dédhiah rthenZersaau it a i)y 2qdineibyiaistiness eduge teadontdh vk -
Methylrﬁ&?ﬂ&lﬁ%qp@qgej(mﬁ?ﬂ ﬁa@?%sﬁrﬁ{g?aﬂ&éﬁé@n@ 313! Areicaeg (1 mL)

. db dr c? monohydrat ﬁp ction m|x ure was

solto e S 1500 0 TARIER AT 4D LRGNt 20 M Bt
carboxst@rﬂﬁé #ﬁfh’?é‘ﬁﬁ&‘?j&é?\%ﬁeﬂﬂ By IRBEABRRSIPe h%aﬁwa@ﬁa&a%et% 2h.
The reztizi @Bre olatiekoedtib ptit fo7 20 Tldteesuitingdiotutisnlita® gkwaxctadedith
in one portion. The suspension was stirred for 15 minutes and subsequently filtered and '
concentrated under vacuum to remove the acetone. The aqueous solution was adjusted to
pH 2 by the addition of sulfuric acid and was subsequently extracted with EtOAc (3 x 50 mL).
The combined organic phases were dried (Na,SO,), filtered, and concentrated under
vacuum to give 24.8 g (quantitative) of 3,4-dihydroxy-pyrrolidine-1-carboxylic acid fert-butyl
ester as a yellow oil. Retention time (min) = 0.792, method [1}, MS(ESI) 226.1 (M+Na); 'H
NMR (300 MHz, CDCl) 5, 4.21-4.15 (m, 2H), 3.61-3.55 (m, 2H), 3.41-3.34 (m, 2H), 1.42 (s,
OH). '

Example 24

| Y
_Nalo, o) OYO o]
HO )T THF/HL0 H/U\/N\/U\H

'Bis-(z-oxo-ethyl)-carbamlc acid fert-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 teri-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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25Et0AC (3 x 20 mL), the organic extracts were combined, dried
(Na2S04), 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[5.3.1.02.81
dodeca-2(6),3- diene as a white solid. Retention time (min) = 1.72,
Method [1], MS (ESI) 352.0 (M+H); 1H- NMR (300 MHz, C)C13) 67.81
-7.78 (in, 2H), 7,47 - 7.43 (m, 2H), 7.27 (s, 1H). 5.2 (b s, 11-), 4.09 (d, J =
£2ipia, 26H), 2.89 (q, ) = 7.14 Hz, 1H), 1.82 1.60 (m, 3H), 1.42 - 1,34 (m,
3H), 1.19 (d, J = 7.14 Hz, 314); "C-NMR (75 MHz, CDC}3) 6 149.9, 1401,
139.0, 129.6, 128.7, 1264, 115.6, 55.83, 48.6, 34.1, 3 30.9, 21.8,15.6

ppm. SExample 12
9-(4-Chloro- eneswfonyl)ﬁ%gﬁqy}%—aza—blcm (3 3.1)nonan-3-one
To a stirrin ture of OH

9-(4-chlopob¥nzenesulfony1)-9 8% icyclo[3.3.1
2.07 mpb)UmTH (2 L) at -ikGawas added lithi .
hexamethyldiellazi 10(LIHMD®) 45 THF (3 1mL, 50 Min THF, 3.1

I e oyer 15 m| esultin ture was.allo stir at
lﬁg -PS%( 5o Betore e a ag’gk f| A (gg rr’%’ %a‘/;@ r%wef\ggﬂtyj;
ester. reactlon mlxture was stirred at-78 C for 2.5 h before it was allowed to
Weeivne  Badicanboxginyedd 41618 g 34195 minolJidre sediotioavetsiet (F S496.8
mmol) WeieRees i BfsH dFaishanibeais-biiistisakiien-sag BRAadA ML,

94.96 mirmb) fh s o vﬁé@@;@%@ﬁ%ﬁ@?ﬁm % §E%ﬂn§>liﬂ\9§'se8§‘sso@6‘%ﬁ was

ex tracte combined organic layers were

aqueoyg 4 M"&Hﬁ@d&ﬁé&%@?%@&f’eﬂlfﬁ%sﬁw88“3%?13@9& under

onan-3-one (650 mg,

" dialdehydg @pd Ehp cicasbey|it eiccevelea rtixnimetangsqou fifie tpagtoniliguge was

stirred foh BMaRi agiaPNEApGtare after which the pH was adjusted to 8 by the addl’uon

ofpota%x%q‘&@%ﬂ%”ﬁ?&‘;%ébﬂ gé’&?n%;ﬁﬁ?%'e%%%&w% A OpGIRI-GQhB as

a white solid. Retention fime (min Method ‘] Q'ESnZ 342
mL), the\qrpanic %E%H{B% ézsé?f?Fﬁ terB apshRncpitfaed under vacuu

resulting residue was purified by silica ge} chromatography, (eluant hexane/EtOAc 9/1 to 1/1,
viv), to give 15.1 g (48%) of 9-benzyl-7-0x0-3,9-diaza-bicyclof3.3.1jnonane-3-carboxylic acid
tert-butyl ester as a brown oil. Retention time (min) = 1.195, method [1}, MS(ESI) 331.2
(M+H); 'H NMR (300 MHz, CDCls) 3 7.43-7.15 (m, 5H), 4.00-3.81 (m, 4H), 3.21 (bs, 2H),
3.20-2.98 (m, 2H), 2.62 (dd, J = 15.9 Hz, 5.5 Hz, 2H), 2.28-2.17 (m, 2H), 1.42 (s, 9H).

Example 26
oS o
Ph qfo Pd(OH), H 0)//0
TN

‘N CH3OH
N Ho
—_—
40 psi
o o)

7-Ox0-3,9-diaza-bicyclo[3.3.1]Jnonane-3-carboxylic acid terf-butyl ester.

9-Benzyl-7-ox0-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid fert-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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0 NMe2
9-(4-Chloro-benzenesulfonyl)-2-dimethylaminomethylens-4-ethyl-9-azabi
cyclo[3.3.11nonan-3-one. To a stirring mixture of
9-(4-chloro-benzenesulfonyl)-2-ethyl-9-aza- 25
bicyclo13.3.11nonan-3-one (180 mg, 0.52 mmol) in OMF (1 tit) was added
N,Ndimethylformamide dimethyl acetal (1 mL). The resulting mixture was
heated to 110 C for 2 h after which the reaction mixture was concentrated
vacuum indéve rebiligdab priietive et il é-ohe-2ie-slinzd-piryeloidt e nemaand oil This
carboxylitLiel predutl veas siregdiondic Réebiennitd (RRFEQB3Netibaty, further
MS(ES ggiﬂgqﬁi,gm%ﬁetention time (min) = 2.365 min, Method (11, MS (ESI) 370
-NIYIE%+ H+H). Example 14 0 NM e2HNI-N
ﬁ"@ loro-benzenesulfonyl)-7-ethyl4,5,12-triaza-tricych0162.1.021do
. deca- 2(6),3\diene. Toa solut@m _é__
9-(4-chloro-®enzenesulfonyl)~2-dimet ' Meﬁwé%/ ne-4-ethyl-O-
aza-bicyclo[¥3.1]ney; chyde mixture al acetic acid (1 mL)
followed thyhydrazine hysirate (0.5 mLY. §N¢ reaction mixture was
stirred at for | k-after-26-which the sollution was cooled to room
c aturated aqueous
NeFICO3 salution (untilpkfi>7). The resulting golution was extracted with

t 3 X O mi.), the organic e ts were ined, dried (Na2S04).

o SRR S SR P EAPS atography
carboxylifiasid ke pRIC to give "

T-gldiaxdbioypdole Suiformabp-3-edibpkylic Bci@iriamiyl esigc (0167 3. 4886]do
mmol) mgéﬁ)earnlrﬁ&m@aqmei(ﬁogwgi %W.@Mimﬁmmﬁak@%,? o1
onororbf S Midfos 285 Bl vt e MUE RSt 5% -
was stiied @tfonyimperiurg dor p - d heyreaciienmpiyiayvas dyied Wk metuiener o (i,
chloride)(80 miLYapy washpdrwiicratiicated Maiter)(SHMIMFRe 30ae MBI PhEDEAS) 5 7.68
separated 4 &fradiad, o Bwith. Bdthlsndtdhofidd %6 mLl )i e edhiined b 31 (d, =
phases%vé*é_lcﬁe&El')ed’z(ﬁgzs&)?ﬁltered, concentrated under vacuum and the residue was
purified on a silica gel column (eluant hexane/EtOAc, 20/1 to 1/1) to give 16.6 g (82%) of 9-
(4-chloro-benzenesulfonyl)-7-oxo-3,9-diaza-bicyclo[3.3.1]Jnonane-3-carboxylic acid terf-butyl
ester as a yellow oil. Retention time (min) = 2.164, method [1], MS(ESI) 437.0 (M+Na); 'H
NMR (300 MHz, CDCl5) § 7.81 (d, J = 8.8 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 4.40 (d, J= 4.4
Hz, 2H), 4.18-3.95 (m, 2H), 2.95-2.81 (m, 2H), 2.59 (dd, J = 15.9, 6.0 Hz, 2H), 2.38 (d, J =
15.9 Hz, 2H), 1.40 (s, 9H).

Example 28

; cl
cl o )<
L0
o
N.
o)

N ethyl formate
NaOEt

EtOH/THF

O OH

9-(4-Chloro-benzenesuIfonyl)-s-hydroxymethylene-7-oxo-3,9-diaza-l
bicyclo[3.3.1]Jnonane-3-carboxylic acid tert-butyl ester.

9-(4-Chloro-benzenesulfonyl)-7-ox0-3,9-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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201H), 2.05-1.21 (m, 8H), 1.96 (t, J = 7.69 Hz, 3H) (minor cliastereomer).
Example 15 9-Benzyl-7-o0x0-9-aza-bicyclo[3,3.1]Jnonane-3-carboxyPc
acid ethyl ester. Acetone-1,3-dicarboxylic acid (8.81 g, 60.36 mmol) and
sodium acetate (5.04 g, 61.5 25minol) were added to a solution of
4-ccio-2-(2-oxo-ethyl)-butyric acid ethyl ester (European Patent EP
0330788A1) (10.3g. 60.36 mmol) in H20 (75 mL). Benzylamine (6.59 mL,
60.36 mmol) was dissolved in aqueous HCI (3 N. 41 mL) and was

formatg (¥ glieBAadoiell wagaddetrivhigved itisnviohthibatidedd Bydech Attihe

solutiofliFEREheN I TRCISsaNRY Mk WRidleiRelIfdod M &nigaetiaB B3t MWES

s T
RS TR A A A P e R A
resultinguaXBROzyal| exteagtehwiborAet (i) omdend thergombimerborganiftipipsessidue
were dvigas(itasstiey f%raﬂiﬁm%héﬁhfﬁmﬁﬂbwu&ﬂWﬂﬂﬁW@{M%io
9- (4-ch1t§pd P/é}{leq?eghfgn i@/ %Qy/r?)e{?: n@g}jg%]-ﬂ 9-diaza-bic clo[3 3.1]Jnonane-3-

0x0-9-aza-b nonane -carb OX [IC aCI % ester a ? rown

carboxylf pekATRIY ?ﬁ AR RS (AR AR o0 abe. At

MS(EQNKAR-¢38ONAMZ, CDCI3) 5 7.43-7.10.(m, 5H) 4.10 (q, J = 7.1 Hz, 2H),
FEQAngpledd), 341-3.38 (M, 2H), 214 (dd, J = 16.5.6.6 Hz, 2H), 2.61-2.48
(m, 1H), 2.30 (d, J = 16.5 Hz, 211), 2,08 (dt, J = 38Hgﬁ 13.2 Hz, 2H),

1.81-1.% -- 2H)12 ,,/—71I-fépl
7-0x0-9- az’ tyoid onane-3-carboyic agd e
9-Benzyl-7-0 o-% az = cyclo[3 3. 1)nonane -3-C

(11.1 g, 36.8 N NH,NH2.H20

——

AcOH/EtOH

A
O OH
12-(4-Chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0*°]dodeca-
2(6),3-diene-10-carboxylic acid tert-butyl ester. '

To a solution of 9-(4-chloro-benzenesulfonyl)-6-hydroxymethylene-7-oxo-3,9-diaza-
bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester (4.91 g, 11.1 mmol) in ethanol (20 mL.)
was added glacial acetic acid (0.5 mL) followed by hydrazine monohydrate (5.39 mL., 111.1
mmol). The reaction mixture was stirred at room temperature for 1 h after which saturated
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-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0>®]dodeca-2(6),3-
diene-10-carboxylic acid teﬁ-butyl ester as a white solid. Retention time (min) = 1.794,
method [1], MS(ESI) 439.1 (M+H); '"H NMR (300 MHz, CDCls) & 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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15mmol) was dissolved in methanol (30 rnL) and added to a suspension
of palladium hydroxide (1 g) in methanol (11) mL) in a Parr bottle. The
Parr bottle was filled with hydrogen (30 psi) and evacuated three times.
The Parr bottle was refilled with hydrogen (SO psi) and shook for 12 h.
The suspension was filtered through Celite and concentrated under
vacuum to give 7.81 g (quantitative yield) of
7-0x0-9-aza-bicycio[3.3.11nonane-3-carboxylic acid ethyl ester 20as a
VIRPBiBRetention time (min) = 0.369, method [I], MS(ESI) 212.1 (M+H).

Exampl 17 0]
9-(4-Chlo ﬁ”z\eﬁ% fiy1)-7-0x0-9-azaKicyBloR ,8.1]noriane-3-carbox
ylic acid ethyrést 0x0-9-aza-bicyclo[3.371]noRang+3-carboxylic acid

ethyl ester (5, 91 , mmﬁl?'(ﬂ)&??fmssolved in me
mL). Et3N (7.76 t'~p5.9 mmotyand~4- chloroben ulfonyl chloride
(7.08 g, 33.6 m I) ere added and the reaction |xt/ e was stirred at
room temperature r h. The reaction mixture was dilut#gd with
methylene chlorid® (0 rriL) and washed with satur&f&aWaHCO3 (60
{4 Titorarbennengshifonyds5sidpi-tatranamtrioyclaifidd 8fiddogeea-

2(6),3-aigtblylene chloride (50 mL). The combined organic phases were then

dlrée@ &B@Qﬁ%erfﬂ&%ﬁ%ﬁyl CQRCRIMEAIGI HRGRY, Xr%fé&‘ﬁ'b HA&VS@P&G was
diene-® urifie @ A %I?él) Icat)is?yl ester (2% ?58,6‘ | qer;\(rerlmrc]) /\Eagégve?e lthlll-l]C)l g give
d'°Xa"°5&,‘hN)r%ﬂﬂiénE@?@QGH‘RS‘rWWW%W@S9“&2545?@9&6?3?8‘?@%%%813388?b0xylic
which it ethytrestier IRdée nbomitirye (mindd-by frefsratieshtrl (1o MS(ESH-408.1
ch|oro-9¥h*z%uﬂdrmm,@p%ét}daza€%ﬁ}§dﬁle@71 %%&ba&@z@’s&%@h@ ad aaﬂth(fé J=

sohd & Bﬂgﬁ gﬁg ’("51%% “b%_% J(I\Hfg thﬁu@%ég 1 90
CDCl) @738 T 8¢ (i, 2H: 1«3027 54 1H0Y %d'(v 4354440

3.18 (m.@BEX AP I, V5= AB.étHyl Toin2ate (Nh GET0101 T, 0.9Hd, J = 17 0 Hz,
1H)

e chloride (60

Example 31
NaOAc, Hzo' Ph *HCI
BnNH,*HC! N
HOzC\/ﬁ\/COzH * oHe”™>"cHo

(o]

9-Benzyl-9-azabicyclo[3.3.1]nonan-3-one hydrochloride.

A two-liter, 2-neck flask, an overhead stirrer and an addition funnel were used.
Glutaraldehyde (100 mL, 50% agq. solution) was placed in the flask. Water (63 mL) was
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;lamine 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 to the reaction mixture portionwise. Foaming and bubbling was observed. A dark
yellow, sticky solid formed. The reaction mixture was allowed to stir overnight. Methylene
chloride (500 mL) was added, followed by K,CO; which was added until the pH ~ 8. The
layers were separated and the aqueous layer was extracted with CHzCl, (500 mL). The
combined organic layers were passed through 300 mL of basic alumina and dried over
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9-(4-Ohloro-benzenesulfonyl-hydroxymethylene-7-oxo-9-azablcyclo[3.3.1]
nonane-3-carboxylic acid ethyl ester.
9-(4-Chloro-benzenesuiforty1)-7-oxo-9-aza-bicycb[3.3.11nonane-3-carbox
ylic acid 15ethyl ester (2,49 g, 6.45 mmoi) was dissolved in TH 9/ethanol
(14 mL, 111, \Mr). Ethyl formate (5.19 mL, 64.53 mmol) was added
followed by sodium ethoxide (6.2 mL of 21% solution in ethanol). The
resulting mixture was-heated to 60 C for 30 minutes after which the

MgSOSOftiéi eblutioratvR0niathéessaanfolempenatisiangen e clies doy wae addition

AT b e by ot o
X [ X | [

weon B IR RSRY R AR ESTATEe P P ST Gl

afford 2690 (G i Gof 9-benzyl-9-azabicyclo[3.3.1Jnonan-3-one as a pale yellow solid.

The pafe-(4Hoi sotidlvesziissevatl impHT-Grth i diGiNnetioyian e/cé-eddedtanbiain the

hydrocﬁ@%@%@b%ﬁﬂﬂﬂéﬁ?é&p%b%'i?l@@%i&ﬁﬁéﬁéﬁg@fﬁ%ﬂfﬂ&ugd in: |
ention min).= 2. . +H). Example
G. G°"f§‘*5?89%t%%‘iﬁﬁ@8ﬁ' 179&%? FiOH 250 OHHN-ti

BRI Aro-benzenesulfony0-4,5, 12-triaza-tricyclo[6.3.1.02-41dodeca-2(
6),3- diene4O-eahenglic acid ethyl ester.  y Tg4 soiution of

esulfony 198 HydroxymefRyytehe-7-oxo0-9-azabicyclo[3.3
5,99 mrnol) in ethanol (10

monohydrate (2.9anL, 59.9 mmol). The reaction mixture was stirred at
room temperature for Ib after which saturated 5 NaHCO3. (10 mL) was

eyjﬂ%igm[ggwm&gﬁgmgggﬁ%@%amﬁgggczl W(i)th Et_(l)Ac (Ci% x 20 mL), the

i anic tracts mpin re TJitered,,.concentr

B ek S R S G

mL. of @?i’%gai?i'f aﬂé{ Prep SaRSEH RS dRroyssq satglyst E101 — containing

50% whten-Wwashaddass Aften {ik) apBopdatel avacta iy fo fBugelcpes. Jhe dwdur(@r 3-d

agitateﬁwmﬁwwi%ﬂﬁ@é?ﬂibﬂtﬂlﬂ(@%Mﬁdﬂi{%mlﬁﬁ@m#mﬂé:caiém%)-z
, | 1 (M+H) , DCI

et thedeAof TR i ) M Kl b %ass*'gér‘% Wi tdle - e

concenfraed Dy fofay eNaPqraYgn &.'6@’(‘6?,"5“_“‘771“%’,° Wy werpdisePied i 9-82 M 1 1z,

HCI (25QHyLpag the splutioy wapigonepirated dayapuciny hisPrsXepgateationss MPfp 1.20

with 0.(2 N BCI (238 mI3HYhE prijtevadikehaiisdolved in 1 N HCl and concentrated to

dryness under vacuum. A sticky brown solid was obtained. The material was recrystallized

once from isopropanol and once from EtOH to give 9-azabicyclo[3.3.1]Jnonan-3-one
hydrochloride as a tan granular solid (18.8 g; 73.6% yield) after drying under high vacuum
(0.1 - 1.0 mTorr) overnight.

" Example 33

T HCl
Cs,COg3,
_ N Cl DMF
SO —
i SO.CI

9-(4-Chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one.
_ 20.9 g of 9-azabicyclo[3.3.1]nonan-3-one hydrochloride was dissolved in 600 mL of
DMF. 88.0 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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0 Se NaOH TI-IF/H20 15RN-N1-IN-N
12-(4-Chiciro-benzenesulfony1)-4,5,12-triaza-tricyclo[6.3.1.021dodeca-2(6
),3- diene-10-carboxylic acid. Sodium hydroxide (0.5 mL, 3 N solution)
was added to a solution 12-(4-chloro-

reactlé?{a RSHIR edtﬁn}t% rﬁ%ﬂg‘%ﬁ%&g@fs@ﬁ HECa1d ;tftﬂ’&%slgllrred

-car xyI|c acid 20 ethyl ester in THF
for 2 WéﬁGIQP@M?ﬁm@é\%@sﬁr@éefa@FBoth%mMm@ﬁfB ered tﬂf@m&wwlssolved

solids amtme M@Wéamdn@ahvﬁﬁ%o(?zm B)larshiHee2em bm%fymalrayer was

q d(g) %@ié}N SO4 flliered conce tga 1)?and ur|f| |
fie p"r%'pa ga © PONEL BRI SRR R oy 1) 3?8’? °{‘n pgranular,
tan sotwwgbpesqelqceg]d&dgw@(@yymmeﬂm@@ambwﬁue tedidreusitytetefiostl @-(4-
+
oo BT S o Meraatiy R a3 oo
69/"V§§'é)525(m 1H), 4.54-4.45 (m, 1H), 2.80 (dd, J = 17.0, J 7.7 Hz, 1H),
253 4qohpteldd0 Hz, 1H), 2.42-2.30 (m, 1H), 2.24-1.85 (m, 4H). Example 21

N-NHN'NH [12- (4 -Ch loro-benzen esu Ifony1)-4,5 cl
2.triaza-tricyclo[6.34 Jodeca-2,5-dien10- -yl]- n@Lrthium
borohydride (1% mmol) was added to s atrap-of 12-(4-chloro-
benzenesulféiy})-4, ,12-tri%mﬁﬁﬂgta .1.021dpdeca-2(6),3-diene-10-
carboxylic aci | ester —0- molYi

resulting solution was stirred at ot temperatyre fo 18 h then heated to

GO C for 2 h. reaction was quenched by th
and the resuiting mixture was extracted with EtO

- S A RGP 2 O bRGiERe): J'Ltfssﬂcy%%faegtm%ﬂan.s-

urire

one.

A solution of 0.27 g (0.9 mmol) of 9-(4-chlorophenylsulfonyl)-9-
azabicyclo[3.3.1]nonan-3-one in 2.0 mL of THF was stirred at rt and 0.70 mL (8.7 mmol) of
ethyl formate was added followed by 1.0 mL of EtOH and 0.78 mL of a 21 wt% solution of
NaOEt in EtOH. The reaction mixture was stirred at 70 °C for 1 h. The reaction mixture was
concentrated by rotary evaporation, quenchéd with sat. aq. NH,Cl and extracted with CHCl,.
The organic layer was dried over MgSQ,, filtered and concentrated to afford 0.25 g (86%) of
9-(4-chlorophenylsulfonyl)-2-(hydroxymethylene)-9-azabicyclo[3.3.1]nonan-3-one as an
orange solid. '"H NMR (300 MHz, CDCl3) & 14.11 (s, 1H), 8.24 (s, 1H), 7.73 (d, J = 8.6 Hz,
2H), 7.45 (d, J = 8.6 Hz, 2H), 4.85 (s, 1H), 4.32 (m, 1H), 2.58 (dd, J = 19.8, 7.7 Hz, 1H), 2.17
(d, d = 19.8 Hz, 1H), 2.00-1.76 (m, 2H), 1.61 (m, 5H).

Example 35
Cl
o I O
o= H5lOg, CrOs,
/ CH3CN
N
HN\N HN\N

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0>°|dodeca-2(6),3-
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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gel column chromatography (eluant hexanefEtOAc, 9/1 to 1/1) and

preparative HPLC to give [1 2-(4-chloro-benzenesuronyl)-4,5,1

2-triaza-tricycio[6.3.1.021dodeca-2,5-dien-1 0-y11- methanol as a white

solid. Retention time (min) =1.242, method [1], MS(ESI) 368.0 (M+H); 1H
oyl YR (BBt BIEIA S (ot St b, B Gl A0,

1H), 3.41 (d,J=2.7 Hz

heterogmegtﬁsr%aatww@? oo ﬂmf%@ &9"9”1'?‘84*! ZTNefpsidye Wastaken-up
in EtO@e, st WaBixedryith Rat80(202MNNBE6INae8m8/t23025 mL), brine (1 x 20 mL),

O
cried Gy WIGHESs MEfAI A RGNS AT HUERNACTRE crue proiuct was pued
by preparptixesbltighiiranuityH @@@@ﬁ@}ﬁmww*ﬁﬂmy%@@a%@yb
4,5, 1Mi&;ﬂaﬂﬁ@tld[d@&WE}M@@?Q(@T@-&%&%&@@ fﬂg@%‘s%%@mohd
ure red at rogm tem or an u
R A TR R T dr v 2 ST RS i ) mve as2.0.
(M+H)xo/ution was extracted with methylene chloride (3 x 50 mL) and the

Comb'”eéﬁﬂﬁ&iﬁ‘e?ipmﬁ?@ﬁﬁvﬁfﬁér '?éf §q fk'“&‘{ qd,andg.4 Hz, 2H), 7.22,

concentrated under vacuum to affor

> Chal, A Hr sl 545 aaayﬁagemg%%y(res a2 LRI, 1.71-
RSN (lon2Hine1 (86A).22 (878 maedhod DI MS(ESI) 114.1 (M-téu+2H); 1H

NMR (309, MH 5r§gpglq), %géﬁ%ﬁ 8 5748.9.481 ﬁ10§|4IjD ‘é'?‘)(cll.f15 8% Hz, 2H),

9H). Example 2 yrrolldlne 1-ca Ic acid
fe‘?t"é’iﬁ%pe&ér"'bérﬁ?uﬁﬂ@e(mx% @ % it 6a 3idd aquewg §B1uidh)1-39-1.28
was, aijed to a solution of N-

Example 36
Cl Cl
T T
O‘T NaBH,, 0‘7
MeOH, THF

N : N
Oi% H Oﬁ%
HN~N HN~N

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0>°|dodeca-2(6),3-
dien-7-ol. ‘

To a solution of 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
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,4 and then diluted with EtOAc and water. The separated
organic phase was washed with water (10 mL), brine (10 mL), dried over MgSO,, filtered and
concentrated to yield 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0?°|dodeca-
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) 6 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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5Methylmorpholine-N-Oxide (NMO) in water (50 mL) and acetone (24
mL). The resulting solution was allowed to stir for 30 minutes after which a
solution of 2,5-dihydro-pyrrole-1- carboxylic acid terf-butyl ester (19.8 g,
117.0 mrnol) in acetone ( 24 mi.) was added over 2 h. The reaction
mixture was allowed to stir for 20 h after which sodium bisulfite (5 g) was
added in one portion. The suspension was stirred for 15 minutes and
subsequently filtered and 10 concentrated under vacuum to remove the
Besigiieskhe aqueous solution was adjusted to pH 2 by the addition of
sulfuric acid and was subsequently extra{:ted with EtOAc (3 x 50 mL). The

combined organic Qhases werrrel,cgried (Na2S04), filtered, and
concentrated undefyacuumim, give 2 guantitative) of
3,4-dihydroxy-pﬁ%e-l-carﬁoxytic acidXert-butyl ester as a yellow oil.
Retention time (mm) =%0.792, method [1], MB(&SI) 226.1 (M+Na); 15NMR
(300 MHz:0001a) 6.4.21-4.15 (m, 2H), 3.61-3755 (in, 2H), 3.41-3.34 (m,
D Methyl3-(pyrodifiEkathBiazabicpte[R 3ohnoatiyinearbamic acid tert-butyl
TS iRieLd0poNbitisTnD €16 dntes (RMALipiQdeRs (M) vias-HatedldyBroidinavas

5 (4.9 mLiasm%j'b @&&)ﬁ%ﬁ%&?@%&%@fﬁnﬁgiﬁXS#]&EX(@éMB‘WM&Q&%@&%'&t@C'd

. rt-Rutyl ester (19.3.9. 94. in mi.) oyer mipute
miure B S AR S S T 0 BN eSSt

mixture a5 flkged paddiedIiate nas crpseRtRRT paTaave andreupre A kPAmeL) was
added andriice mirkhtedvas fitsredegaim The ity evéh eohttntrdtbe toestdsidgedgueous
afford tHROMFSIRB (22596658 IES GHMO dlne next 25reaction. Example 25
10 g)—gggg&}fl.oxo-?’,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl
ester. bAcetone-1 ,3-dicarboxylic acid (\13.89. 94.96 mrnol) and sodium
acetate (7.949, 96_8 N

N
N\
p 59 — N
D OMe ' \\Q\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-yt)-8-azabicyclo[3.3.1lnon-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

4Z
=
=
>
Z -
L=
&

\\©\ 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 -
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mmol) ware added to a solution of bis-(2-oxo-ethyl)-carbamic7acid
tert-butyl ester (19.1 g, 94.95 mmol) in H20 (118 rnL). Benzyiamine (10.3
mL, 94.96 mmol) was dissolved in aqueous HCI (3 NI, 63 mL) and was
subsequently added to the stirring solution of the diaidehyde and the
dicarboxylic acid over a 15 minute period. The reaction mixture was 10
stirred for 3 days at MOM temperature after which the pH was adjusted to
8 by the addition of potassium carbonate. The resulting solution was

extracted with methylene chloride (4 x 70 mL), ¢he organic extracts dried
(Na2304), filtered and concentrated underum. The resulting residue
was purified fy S|I|ca ger’ie&(froméﬁograp@@§ eluant hexane/EtOAc 9/1 to
1/1, viv), t

9-benzyl-7-0 B‘ﬁ-dlﬁﬁﬁdﬁﬁpydOBZl] N3-carboxylic acid
15tert-butyl ester 8s a kro @ Lgtention ti '(?nln) =1.195, method [1],

MS(ESI) 331.2 (M+H); HN (300 MHz, CDE} 43-7.15 (m, 5H),

4.00-3.81 (m, 4H), 3.21 (bs, 3.20-2.98 (m, 214f 262 (8d, = 15.9 Hz, 5.5

Hi2,2bisf4 X RBiD-befrenSdutioyl3(4,5 2 e e xaraytiic)@o[6.3.1.0>°]dodeca-
2(6),3-4fA)Xx0-3,9-diaza- hicyclo[3 3.1]nonane4.carboxyllc acid tert- butyl ester.

t- (- aza- e-3: rizbutyl
R e R D e G o
mmo')é{‘éL?s @HQ@ﬁ%ﬂﬁéﬁgﬁlﬁ%Wﬁmﬁﬁﬁd?ﬁdg%H THERREEL _mdamyne) lH'Eﬁﬂarr
(83 pLLdftfemmiod fiotawdsdy d-ohipsofiedl aiierofeptiatey éhCEHG I p <), Bl svhouradd
The mitteevbBesrrdd @ PRIBLaIRHYAR iellleadtadti bydoagemicht 2hpshhand
was roFRAR E9lodibirahle ﬁ&%ﬁé‘@ﬁ'?f}ﬁ/ﬂ?ﬁﬂ%&’é& tfw.qnt&s WesHatred at
un er vacuum ant

reflux Q)'emé’%‘Q SN ?ﬂwﬂio"[@‘g%] gﬁ%ﬁé'@e& cfbl f'é'é%jéﬁ"é%ter as
and tha%ﬂ@w%w%mﬁﬂa@%@ﬁ? By Séﬁ"kﬁe&w pedecsitSihag13
reactiofPasidiirrBrkaimtplee@ight. The pyridine was removed under vacuum. The residue

was partitioned between EtOAc/ H,0. The orgahic layer was washed with H,O and brine. |t
was dried and concentrated and purified by prep TLC to afford the product (15 mg, 0.029
mmol, 6.5 % yield) as a mixture of regioisomers.

Example 50

Q
N NaOH, H,0, THF o=}
N\
Q\ N N,
- Lo
0 ol H
12-(4-Chloro-benzenesulfonyl)-3,4,5 12-tetraaza-tr|cyclo[6 3.1. O“]dodeca-

2(6),3-diene.

To 12,5-bis(4-chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.02,6]dodeca-
2(6),3-diene (15 mg, 0.029 mmol) in THF (200 pL.) was added H,O (100 pM) followed by 1M
NaOH solution in H,0 (100 pL). The mixture was heated at 75 °C for 3 hr. The mixture was
partitoned between EtOAc/H,0. The organic layer was washed with brine, dried and
concentrated. The residue was purified by prep TLC to 12-(4-Chloro-benzenesulfonyl)-
3,4,5,12-tetraaza-tricyclo[6.3.1.0%%|dodeca-2(6),3-diene (5.3 mg, 0.016 mmol, 54% yield).
MS (ES) m/e 339.0 (M+H)
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9-(4-Chloro-benzenesu)fonyi)-7-oxo-3,9-diaza-bicyclo[3.3.1]Jnonano-3-
carboxylic acid tert-butyl ester.
7-0x0-3,9-diaza-bicyclo[3.3.1]Jnonane-3-carboxylic acid tert-butyl ester
(11.7 g, 48.6 mmol) was dissolved in methylene chloride (100 ralL). Et3N
(13.5 mL, 97.3 mmol) and 4- chlorobenzenesulfonyl chloride (12.3 g, 58.4
mmol) were added and the reaction mixture was stirred at room
temperature for 5 h. The reaction mixture was diluted with methylene

mhlﬂnmcc@@mb»quwslawiﬁanna@d NaGO3h G jm e,
458 (btaﬁ fﬁzph‘ﬁj% @b?@&eﬂa‘iz éa'?% ExtrAGied eRGE AR MeyIeng (m,
lori ne

e com organic phases were then driéd
7(NEQ§'@4 qﬁ@eﬂ" JebrE&Rr b d under vacuum and the residue was
15purified on a silica gel column (eivant hexane/EtOAc, 20/1 to 111) to
giemple 6y (82/D) of 9-

(4-chloro-benzenesulfony1)-7-0x0- 3,9 -diaza-bicyclo[3.3.13nonane-3-carb

oxylic agigh tert butygester 1Gw.oil. Retention ti (Ropg' = 2.164,
0 .@, i s(E§ﬂ43?mgﬁoFk%M%@3®|@@ ) 57.81 (d,
Z|2H)4-404d, J = 4.4 HA ,

#/2H), 7511 J = 8.8

.95 fn, 2HPMI95-2.81 (m, , 2.59 (dd, J = 15.9,
(d,J= 2.9 Hz, 2H), 1.40 (;?Q(ﬂ)”.’ Example 28 00 OH N~
9-(4-Chloro-benzenesulfonyl)-64hydroxymethylene-7-oxo-3,9-diazabicycl
038Ul ondesz8resuifonyljet &c10, 1@rtebratzhedsirycio[6.3.1.0*°ldodeca-

2(6);36%(%%88%@@8&8%{;%& -7-0x0-3,9-diaza-bicyclo[3.3,11nonane-3-

U ?ﬁé?éﬁ?gﬁic%@%wa&ﬂ@z%vs&'e

anol (4 22.4 mmoi) was

diene %Péda-‘a ?&M%W@%HW&MB% gt A ores ﬁ?tPor?]Msménon
chloroformate &84 Ay L& remeb wesiadseboveiod minviee and ike fgp dingfipliten then
was stifePdeddm EpdemnBonzn tRe adtehointhilacvas dikiea vm&smwbdeback to

cmoridarilmLwe&e&wmage%@néh@%yim ARdifen.gf Rafiealg si

The 5 resulting mixture w. extr c (3 x 20
(N2zSOghy! gﬁé g' el gn‘f md g‘bg@ 23 filtered and
benzen%,?iéw rﬁ%@dﬁd@?ﬁ?&éﬁm‘%ﬁﬁeﬂ @%}M@cwa}mm df-dicarboxylic

acid din®s{ddcister esizerpen ef LReieytb): Grny (ndw yr nZi4dy leatbod-pi MMS(BSHd42a-bicycl
(M+H). 0[3.3.1]nonane-3- carboxylic acid fert-butyl ester as a yellow oil. Retention

W08 Wi et HRE AR b0 MIS (13 itk ReMbidd ot bragple 29
solution of 12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0*%ldodeca-
2(6),3-diene-5,10-dicarboxylic acid dimethyl ester (270 mg, 0.594 mmol) in THF (1 mL). The
reaction mixture was stirred for 3 h at room temperature and subsequently diluted with
methylene chloride (10 mL) and water (5 mL). The phases were separated and the aqueous
layer was extracted with methylene chloride (2 x 5 mL). The organic extracts were-
combined, dried (Na,S0Qy), filtlered, 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, CDCl) 3 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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Cl N H2NH 2. H20 AGO I-1/ EtOH 0 OH
12-(4-Chloro-berizenesulfony1)-4,5,10,12-tetraaza-tricyclo[6.3.1.02]dodec
a2(9),3-diene-i 0-carboxylic acid tert-butyl ester. To a solution of
9-(4-chloro-benzenesulfonyl)-6-hydroxymethyiene-7-oxo-3,9-diaza-
15bicyclo[3.3.11nonane-3-carboxylic acid tert-butyl ester (4.91 g, 11.1
mmol) in ethanol (20 mL) was added glacial acetic acid (0.5 mL) followed
by hydrazine monohydrate (5,39 mi.., 111.1 mmol). The reaction mixture
viExemtedd at room temperature for 1 h after which saturated NaHCO2 (10
mL) Wasoadded. The resulting so%bi n was extracted with gtOAc (3x20
mL) sthe Whyanic extractsgwelfe potnbired, dried (Na2 Wit rﬁd,
cnceatrated andspiarifige by 20 gekcatmmaiiro y (eluant
hexane/ ¢, 911 1 2/8) and rative HPLC to give
12-(4-chterosbenzenestr)fonyl1)-4,§,%0,12-tetraaza-tricyclo[63)1.02$]cloci
eca-2(6),'3\1‘diene-10-carboxylicﬁf:id ferf-butyl ester as a white'solid.
Retention time (min) = 1.794 method [1]. MS(ESI) 439.1 (MtH); 1H NMR
AdbPNACh BRI nss iY -85 12-SAtiparartipuciplf39.8 Yldgdera: g 5
2(6),3-gignAptyletigreneH), 4.31 (s, 1H), 4.154.00 (m, 11-1), 3.90 (d, J 25= 12.1
HeebEdnhyaride-0.5 0n(ywadilidédib 2 oo o H(4-chibrb-BdniemeBfpnyi)-

4,5,10 FX MRS H0r 83 ANy Blefilne (210 mg, 0.619 mmol) in pyridine

(0.5 mL) over 15 minutes and the resulting solution was stirred at room temperature for 1h.
The reaction mixture was diluted with methylene chloride (10 mL), washed with aqueous HCI

_ (5 mL, 1 N) and aqueous NaHCO; (5 mL), dried (Na,S0O,), filtered and concentrated under

vacuum to give 250 mg of 1-[5-acetyl-12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-
tricyclo[6.3.1.02,6]dodeca-2(6),3-dien—10-yl]-ethanone as a brown oil. Retention time (min) =
1.587, method [1], MS(ESI) 423.1 (M+H).

Aqueous sodium hydroxide (3 N, 0.56 mL, 1.70 mmol} was added to a stirring
solution of 1-[5-acetyl-12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza- '
tricyclo[6.3.1.02,6]dodeca-2(6),3-dien-10-yl]-ethanone (240 mg, 0.567 mmol) in THF (2 mL).
The reaction mixture was stirred for 3h at room temperature and subsequently diluted with
ethyl acetate (10 mL) and water (5 mL). The phases were separated and the aqueous layer
was extracted with ethyl acetate (2 x 5 mL). The organic extracts were combined, dried
(NazS0y), filtered, concentrated and purified by preparative HPLC to give 1-[12-(4-chioro-
benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.02,6]dodeca-2(6),3-dien-10-yi}-ethanone
as a white solid. Retention time (min) = 1.242, method [1], MS(ESI) 381.0 (M+H); 'H NMR
(300 MHz, CDClIs) (rotamers} & 7.68-7.58 (m, 2H), 7.44 and 7.41 (2 x s, 1H), 7.38-7.30 (m,
2H), 5.32-5.20 (m, 1H), 4.78 and 4.55 (2 x d, J = 13.2 Hz, 1H), 4.48-4.35 (m, 1H), 3.90-3.54
(m, 2H), 3.08-2.62 (m, 3H), 2.00 and 1.61 (2 x s, 3H).

Example 53
NP ' N
S=0 . MeNHNH, ‘s’go
oy AcOH N
HO N
c 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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12-(4-Chloro-benzenesulfony1)-4,5,10,12-tetraaza-tricyclo[6.3.1.021dodec
a2(6),3-diene.
512-(4-Chloro-benzenesulfony1)-4,5,10,12-ietraaza-tricyclo[6.3.1.021dode
ca-2(5),3- diene-10-carboxylic acid tert-butyl ester (207 mg, 0.471 mmol)
was covered with HC1 in dioxane (4 N, 2 rriL). The reaction mixture was
stirred at room temperature for 2 h after which it was concentrated under
vacuum and purified by preparative HPLC to give 12-(4-

g N R R g%\é%‘?{@% 1.02.eldodeca-2(6)

lene as ntion meé: 125, method it},
(hyd'°’1~‘0f%"(@§i’)e %@T‘(’Wﬁ?’ iﬂlP?{l‘Wfﬁtﬁ@% A9 19@1%’)’%?"%@?8'33“‘%‘32 Hz,
acid (0.8p)L.yin30vial 285 addstithemthydirying, G5t iwih 9oed)sBrpe.- Tha Baim,
was cagpll Zh@h¢deakton thixting whb $firdd/etdnlg ade heétld b 10612C2HpoR.55 (d, J = -
comple;le7 Brslimption EriRianls. l?éjcone%d?"ew 1 Ogp sy RiBPmbaianRR-3-one
ocgﬂorlde A t\%votllte rl] é\ flask, an oveg}ﬁ% %br apd an
e"ap""%‘\égu 150 el T2 AtReen WAl e RRWRTIRS (A B0% 8 Soiltion)
residu s precbad wihdishietemsathaee g9 watsrwike 2rogeie EEE_S%H?&? yrshed of
with 5% &8 HaE 8& a0 abhioxy Na ek}, RE)caad dece @R)ndriediNi80,4)yasplidaseraed.
silica g&le%ﬁ,{aﬂa?emhw@me@ﬁ MUCRBRMUMANS WanRtREstodaRipaalY- A
evapora OHU%?%% gg&ggwﬁ rochlorlde (35.6 g) in 112 mL of water was
unnel. Alternatively it may be advantageous to
cﬁ§§619'€ e benzylamine hydrochloride in 80 mL of water and 30 mL of

0.12Na Cl, inst&ad of 112 int of H20, mdpe solution was 25
added to th ea@tmn mix QFB‘BhTHﬁWise Foami a?ss#d)ubbllng was
observ dagkyellow; Sticky sofid Trm n mixture was
aIIowedft@ stir |Qvernight Methylgne chlorldngO added, followed
by K2CO3 whiclf was added®e®kll the pH - 8. The Iaye were separated

and the aqueou8'layer was extracted with CH2CI2 (508 mL). The
doteitiRuty 2 ttblerperenzanes plisedit4idi 142860 mL of basic alumina
tricyclopes 4102t dodeeabd@RB84iidiae solution was then passed through 1.2 L of

%%Q%J%ﬁﬂkﬁé‘&%\%}é" £ '%9‘9,?%?}'& Jﬁ'zcu after Which

ed with 2000 mL of 5% CH2CI2. The

o G AT S Rt 0% by BRSO Ao
(41 mga?fér'ﬂ“l@@"@’ GJPP% grelireidOsmi) iog dizhwas,dded BertRibnan-3-one as a
butylhydedengdiicvechidrile33T neg p@ais yetiaiywith lidod atirdirgsTheadbl was déppetd 4 N
and thd tedcibrlipxRREWaSIREdecbiy aRiAIBARE tBM@W'%Gﬁ? c%?rlb@fe a white
corou IR MBS 5 RIS RS U
a stream of nitrogen whlle being warmed in a 90 °C bath. The brown residue was dnssolved
with dichloromethane and water. The organic phase was washed with 5% NaHSO, (3X),
5% NaHCO3 (2X), and brine (2X), dried (Na,SO,), applied to a silica gel column and eluted
(0-10% EtOAgc in dichloromethane) to yield the product upon evaporation. MS (ES) m/e
306.0 (M+H)".

'H NMR (CDCI3) & 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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produc éu?_on

10 9-Azablcyclo[3.3.1]Jnonan-3-one hydrochloride.
9-benzyl-9-azabicyclo[3.3.1]Jnonan-3-one hydrochloride (38.8 g) was
dissolved in 450 mL of glacial acetic acid. 13.5 Grams of 10% Pd/C
(Degussa catalyst E101 - containing 50% water) was added. After the
appropriate evacuation & purge cycles, the mixture was 15agitated under
62 psi of H2 at rt overnight. TLC (3% MeOH in CH2CI2 on silica gel)
indicated that the reaction was complete. The reaction mixture was filtered
tBraugheGarte and concentrated by rotary evaporation under vacuum. The

r\r}oq)uct was redissolved iq ON’LQON HCI (250 mL) and the sol
ﬁ E@ntratggdln vacua.
o= (

S screpea!zed(mn)mzmre with O &
20 mL)—'Fhe—pfeducta then dissolNagERT T NNCT and
C ky brdteRrsolid was obtalneél‘ Th
g from isoprOpanol and once from BOW to

-one hydrochloride as a tan granular solid
B e e e RS O AP Ao I T H0 Ry
2(7),3,5{&ientght Example 33 Ill 'MCI ea 250
Orté-Srll xeanhapy gl fony Mnbipmaxisassl elidny Linstde 23 aiLpin20R0wak
heated%%z?@*%;e{% 5&9@%@-&9? gywlfa@ugﬂgwﬁéﬂﬁ?@%@hﬁ% mt of

g of CS2CO3 followe

reacto e R SUARSLHHORER AR e KT TR veas
chloridg e @dsied g ievaporetaciandiinalydin eAditions) bisitihlprefesmpsagctidded
and evapirtited. \Vikhe pabice cbshlite 4k disfokgnomlicidtirsmeHateAod dpydienbotare

silica gW%%IWH%QJ%%J‘(@H@“@E%%@q [@iHiBREnRINERY & Dk ind EifforBiiteig Was

iltered to re ove undissolved solids and the filtrate was washed with H20

merlal was recrystallized ong
glve 9-azabicycio[3.3. H]%'?onan-

r|ne (2 L). The organic layer was dried over Mg304, filtered

alRfiR& R/%'Fﬁ'\ﬁ/%sré e ey HpHERa (P4 QAT 2Nt aFRIPRITIS] 2N
hydrochighiide 24 o2t sundl) iod atidimnat kD $ ethiarTbkedsstivnaubduta wasngiimed) to

evenlyaff@rdAetfinchiappahaayissifanyl)dr-asapisdaisupdinnsian:3-one as a
chloromuig &Q’ ﬁtﬁE‘ %?Cﬁl,g r@gﬁgﬁn&t%r@ v\/é@lg)a&?@tgm‘lﬁdgr a stream of nitrogen
while being warmed in a 80 °C bath. The brown residue was dissolved with
dichloromethane and water. The organic phase was separated and washed with 5%
NaHSO, (3X), 5% NaHCO; (2X), and brine (2X), dried (Na,SOy), filtered, applied to a silica
gel column and eluted (0-10% EtOAc in dichloromethane) to yield the product upon
evaporation. MS (ES) m/e 364.0 (M+H)". _

"H NMR (CDCl) 5 8.26 (s, 1H), 7.62 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 8.8 Hz, 2H),
5.12 (br s, 1H), 4.50 (br s, 1H), 3.00 (dd, J = 19.6, 8.0 Hz, 1H), 2.63 (s, 3H), 2.62 (d, = 19.0
Hz, 1H), 2.13-1.87 (m, 2H), 1.76-1.52 (m, 2H), 1.38-1.18 (m, 2H).

Example 56
Step 1: Diethyl 3-oxo-9-azabicyclo[3 3.1]Jnonane-2,4-dicarboxylate

© OEt HC
1.50 NH4CI ¢
o NH
H20 (@)
EtOH 0

The diethylacetone-1 ,3-d|carboxylate (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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109-(4-Chlorophenylsulfony1)-2-(hydroxymethylene)-9-azabicyclo(3.3.1)n
onan-3- one. A solution of 0.279 (0.9 mmol) of
9-(4-chiorophenylsulfonyl)-9- azabicycro[3.3.1]Jnonan-3-one in 2.0 mL of
THF was stirred at rt and 0.70 mL (8.7 mmol) of ethyl formate was added
followed by 1.0 mL of EtOH and 0.78 mL of a 21 %yr/0 solution of
15NaOEt in EtOH. The reaction mixture was stirred at 70 C for 1 h. The

i 4S89 LIGHER GOBSSIEI o o o AR D ag
|an extract 1 e organ er was rle
over 25 B AT S o SRS B SR o
predorgqm@ﬂ@%ﬁﬁ%ﬂ%ﬁ@hﬂ)ﬂ@(mmPﬁ%wm@z@ebwercqs‘t@q]hona
of nitroye ahite AsiagveNaRgAnSit° A BatNMARIEEOSUM 1 (GDEIBpGotide kaI(S, 1H),
(~230 8RS (& ),,,,13,}34 ,J,;H;m Hz, 202H), 7.45 (d, J = 8.6 Hz, 2H), 4.85 (s,

1% rﬂ%‘l {3_{ 4- ?r%gin(rlﬁulg_‘ylz ?gl)r_(:?p 11é)lcycll ?3(9 ’I]Jnon%?leS Hz,

2,4-digay foro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.02'6]dodeca-2(6
),3- 25dien-7-one. To a solution of H5106 (1.8%Y, 8.15 mmol) in
9 was addeétNe@83 (22.2 mg, 0. ol ,\fol(lpwed by
zenesulfon§I'4 5, 12-triaza- o g&

mme After two
hours etteterogeneous r&&MisH fas filtered and the f
concentrated. The residue was taken-up in EtOAc and wafhed with water
(3 x 25 mL), 5% NaHS03 (2 x 26 mL), brine (1 x 20 mL), &tied over
Midge Edrrfitticariha maioohioedd feadViethgl & 1a(nsing diteraidetpdprodict was
mmol)RkEliREpehye R if BRI Y Mcthdnca S VAR 1 1 Rexaite (MO ta giNe

weﬂ-st?r?eé”r‘e&&l%%?&lﬁé% sHonYLh robenzenesufonyl chitide (73,14 9, 346.5.
-trlaza-tricyclo[6.3.1.026]dode {

: % ca- (fﬂ) |en- - %. \98 %%)
mmol 8 YRR EahLArER e AL B3 ARG Ri iAo 3950Re)

mL 4MeNa@Hsnete rm_gﬂggy mm_@emm to maintain the reaction mixture pH
between pH 5.5-8.5. After stirring at RT for 2 h, N,N-diethyl-ethylenediamine (13.9 g, 120

.mmol) is added dropwise and stirred for 1 h. The reaction mixture was acidified to pH 6

using aq NaHSO,. The aqueous phase was separated and extracted once with
dichloromethane. The combined organic phases were washed with 5% NaHSO, (three
times), water, brine, and then dried (Na,SO,4) and evaporated to yield 129 g (94% yield
overall from diethyl acetonedicarboxylate) of the enol-diester product as a semisolid after
applying full vacuum (18 h, 50 °C bath). MS (ES) m/e 458.0 (M+H)".

Step 3: Ethyl 9-(4-chlorophenylsulfonyl)-3-oxo0-9-azabicyclo[3.3.1]Jnonane-2-
carboxylate |

OFEt
o) N, O 2M NaOH %, N
S= EtOH

OEt _10°c

i Cl

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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Enantiomer A: 1H-NMR (CDCI3) 6 7.62 (s, 1H), 7.51 (d, J = 8.4 Hz, 2H),
7.22,10(d, J = 8.8 Hz, 2H), 5.46 (app. S, 1H), 4.49-4.47 (m, 1H),
2.21-1.90 (m, 4H), 1.71- 1.57 (m, 2H), 1.39-1,22 (m, 1H) and

Enantiomer B:1H-NMR (CDCI3) 67,48-7.45 (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 (iii, 1H). 16Example 36
12-(4-Chloro-benzenesultony1)-4,5,12-tdaza-tricyclo[6.3.1.021dodeca-2(6

acidifled 1618 2,Qlnd QiRed@HAMtBhal 30 min in a 50 °C bath. The reaction mixture

R B o e

a@%d@&ﬂ&%ﬂe&%"?ﬂé 6%% ?) Y ﬂs.

yleld Aftes é%@fédﬁ'ﬁwrﬁqm@ﬂeatd@nhﬂwtqﬂj@dmanﬁtmh MB{ERare3se.0

(M+HEfHSO4and then diluted with EtOAc and water. The separated organic
ph@éﬁ 05 Wasl1660 WEKE%%Q&B“H 12RE NS b HCo2 Y185 O4,
ered and concentrated to yield
dien- %2’(4 chloro-benzenesulfony1)-4,5,12-triaza-tricyclo[6.3.1.021dodeca-
252(6),3-ign-7-ol (44 mg, 76%) as a white fluffy solid. MS (ES) m/e
354.0. ) 1H-NMR (DN’_@%@ 87.77 (4. J = 8.2 Hz, 2H), 7.59 (d,
J=8.8HZ N?/g (or s, 1P}, 813 %app s, !ﬂN NoP(m, 1H),
4.17-492 (w4, .12-2.08 GoadH), 1.80-1.6 ), T51-1.32 (m,
4H) Example
9-Methyl-3-(pyr In-1-y1)-9-azabicyclo[3.3.1]Joon-3-en
pseudu-pelletierigg (1.5 g, 9.8 mmol) in toluene (75 mL) was added
pytrolidine 5(4.9 mL, 58.75 mmol). Tin, (0.66 mL, 6.0 mmo
AR e B R T A P RoL S AR L BRI AR B e
in a W@Hﬂ'ﬁﬁ frded e hyirezppinyaraiad 9t LYW ovprbstifiog: rEhg yal wes r‘@apaqd
and thegdiitiatemiksccgacetittedtech ity andciseciteg m2adRicipotl@dnpidty was added

cons@nstisnMH keigeuas fdlasad adak), thbeetibfiaieniareGRiCaAa R Gner a
streaht o HBAEAMAEDLG RoRGt {2 BN O RS HENR Y Qe 52BN 78
with dichloromethane/isopropanol (4:1) and water. The organic phase was washed with
water, 1% ag NaHSOq, 1% ag NaHCO; (2X), and brine (2X), dried (Na;SO,), and
evaporated to yield the product as a tan solid. MS (ES) m/e 354.0 (M+H)".

Similarly the following compound was prepared following the procedure above:

!

12-{4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza-tricyclo[6.3.1.0%%] -
2(6),3-dien-3-ol; MS (ES) m/e 368.0 (M+H)". was prepared following the procedure
above
Example 57 _
2-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*°|dodeca-2(6),3-

dien-s-ylj-ethanol .

Prepared as described in Example 5 using hydroxyethylhydrazine and 9-(4-
chlorophenyisulfonyl)-2-(hydroxymethylene)-9-azabicyclo[3.3.1]nonan-3-one ~ which  was
prepared as described in Example 34.

"H NMR (CDCls) & 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), 4.44 (t, J = 5.8 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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diengoc42(6),3-cliene. To

12-Methyl-5-(4-methoxybenzy1)-3,4,5,12-tetraaza-tricyclo[6.3.1.021dodec
a2(6),3-diene. A mixture of
9-methyr-3-(pyrroliclin-1-y1)-9-azabicyclo[3.3.1]non-3-eno (1.2 g, 5.9 15
mmoi) and 4-methoxybenzylazide (0.96g, 5.9 mmoi) 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% vyield) as yellow oil. Example 39 TFA
OMe

R S SRS A
.02, 81dBaddem ) 'iare’fum. §H Mok Mp ERLBR BN R (TFA) (6

mL) was heated at 65 C overnight. The solvent was removed and the
regigaigpnasspurified by prep HPLC to afford the product (200 mg. 1.1

e BERBRENRN ok SRR Bote s 1.0%000ca200) 3|\

12Pmepngd-3a8 5 d@abied azn-tiiogoiols 3 8. 02jajd oRHeehR(G)BernmMioB0-tg,

. (hyd Qx4 m&thyTénel) b daBicgisd s aRibasieabe BHiRSWaIE) présarddas] ddscribed in

Exan[ﬁ!)'lgl K2

10

15

20

25

iksopropylethylarnine (DIEA) (53 pL, 0.48 mmol) followed by

was stirr RASPS i Jrnfhs et At obic’a 8 h&23 (s,
soNBnt-4Rs rEmtAt By apdPdddntanty MeOPIHZ i) < Gdded?-The.
Mikit)y 2.08ats86dmtcath ntl I us direy S HESS aleesaavgstralihoved. The
regdng dissolved in pyridine (2 mL) 10 and thé

4-cﬁ|oro% sulfonyl chlgride .35 mmol) was added at rt.
The reac ?6%%%%%% eé‘teﬁ%\?g r'ﬁ'z%;.grﬁgg%fﬁﬁalﬁe was removed under

oA RO S O AR RAOh S RoR EPPRTES $hEesrEbRAn
layExanvels washed withing20 arfd(#hierdphemdsdiftesle2ythybioxentintietexSel
PUsHBR Y6 B MTdnen e aéOKH iBRaMBESIbSA bl bsEHBEY iINERaM §1eD84 and
yiqj}_%ey%w_re of regioisomers.

'H NMR (CDCls) 5 8.21 (s, 1H), 8.08 (d, J = 2.3 Hz, 1H), 7.61 (d, J = 8.6 Hz,
2H), 7.20 (d, J = 8.6 Hz, 2H), 6.70 (d, J = 2.3 Hz, 1H), 5.26 (m, 1H), 4.66 (m, 1H),
3.29 (dd, J = 19.9, 7.7 Hz, 1H), 2.90 (d, J = 19.9 Hz, 1H), 2.19-1.93 (m, 2H), 1.77 (m,
2H), 1.60 (m, 1H), 1.43 (m, 1H). MS (ES) m/e 389.0 (M+H)".

Example 60
16-(4-Chloro-benzenesulfonyl)-7-methyl-4,8,9,16-tetraaza-tetracyclo-

[10,3,1,0%",0°*]hexadeca-2(10),3,5,7-tetraene; MS (ES) m/e 403.0 (M+H)".

Prepared as described in Example 5 using 9-(4-chlorophenylsulfonyl)-2-

1-ch|o'ro¢thkﬁwchIoroforrnate ACE-Cl| }%0.12 ml, 1.1 mmol%. ‘:gzzl%‘_r‘?ixture
nignt.

(hydroxymethylene)-9-azabicyclo[3.3.1]Jnonan-3-one which was prepared as described in
Examplé 34 and 3-amino-5-methylpyrazole.

30

35

"H NMR (CDCls) 5 8.13 (s, 1H), 7.58 (dt, J = 8.7, 2.3 Hz, 2H), 7.19 (dt, J =
8.7, 2.3 Hz, 2H), 6.47 (s, 1H), 5.23 (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-tetracne; MS (ES) m/e 405.0
(M+H)".
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15Example 50 1 244-Ch | ore-benzenesulfonyl)-3,4,50
2-tetraaza-tricycio[6.3.1.02.8] docieca2(6),3-diene. To
12,5-bis(4-chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.02,6]d
ocleca- 20 2(6),3-diene (15 mg, 0.029 mmol) in THE (200 pL) was added
H20 (100 pM) followed by 1M NaOH solution in H20 (100 pL). The mixture
was heated at 1St for 3 hr. The mixture was partitioned between
EtOAcift420. The organic layer Was washed with brine, dried and
copggntrates. The residue was purified by prep TLC to
12-(7- -benzenesurfonylt)-

3,4,5,12-18IALhICIRRAR BesUifeny i Bhed 4P}, L &rtREc RS R 9D 16

mik18138455 AETyerasinga-2(16)38/Z- BhoameNVISHES) ma (E5MMHODCI3) 6

7.62 (d, Brep8rédHas 2iecribetll kd ExamPle Bl zystilg 19-(frehbigphehyis)ifériyd-dot,
(hydz@étg%léﬁe);%%za%i 69813 d1okdnlaldRe (uhidHZwdd Irepards ds=dbéchivdd:in
Exa 1

:

, ., 115 (m, 2H), 1.56 (m, 1H), 1.26 (in, 19) 5Example 51

ST N (o ) SRample S
12-(4-ChlBriMR (RABRRGRYL) 158128 19 1k 8L YN B [834m.. 8k ddtlec
a2(@)(@pplidne =1D7daz@iKy lfc3acin, hdtiT2eEter = 8.8 hz, 2H), 5.28 (m, 1H), 4.68
12@@%%,@90*@@14&?%@]@@!4%)-6%%%?Z-jeirﬂg@ﬁztgmg?@i@&éljm,lgode
cay - e md., was dissolved in pyridine
rnISE e?r{r‘c'? Cﬁ&g{h‘ ’t%ﬁd'i%dﬁ/fé'?hbﬁbcr%???gﬁﬁme (0.139 mL, 1.8%ymrnol)was
a 5 minutes and the resulting solution was stirred at room
temperatifddGhino-prazenastiionyibdmienyhd. 89 A bdetriarartetragesie-
chiooidg 620 piEpnuadeesi2(it), 6 raetisens; MS (E8).ANBaAME ) OUS
NasiCeladS f0L)gliptb N SBdin fliersd aumConeRatHHHRR onyl)-2-

o A SRR R ST B SRRy

Exarapie 39 20d dregyBesesie iR aRpitathy | ester as a brown oil. Retention time
(min) = 1'AMREDOK) BB M (BB 255 In(\HN Y.6%(dabe$ SddkL2H), 7.50-
hygdreiae 43)N. 539 ks 18, M Blow s adleD4Qa SN (m, 1H), 3.36

(dd, J = 19.9, 7.8 Hz, 1H), 3.00 (d, J = 19.9 Hz, 1H), 2.20-1.95 (m, 2H)}, 1.78 (m, 2H),

1.65 (m, 1H), 1.47 (m, 1H).

Example 64

12-(4-Chloro-benzenesulfonyl)-5-(4-isopropyl-phenyl)-4,5,12-triaza-~
tricyclo[6.3.1.0**|dodeca-2(6),3-diene; MS (ES) m/e 456.0 (M+H)".

Prepared as described in Example 5 using 4-isopropylphenylhydrazine and 9-(4-
chlorophenylsulfonyl)-2-(hydroxymethylene)-8-azabicyclof3.3.1]nonan-3-one which was
prepared as described in Example 34.

*H NMR (CDCl;) 5 7.60 (dt, J = 8.7, 2.3 Hz, 2H), 7.39 (s, 1H), 7.31-7.24 (m, 4H), 7.09 (dt, J
=8.7, 2.3 Hz, 2H), 5.31 (t, J = 2.8 Hz, 1H), 445 (t, J = 5.7 Hz, 1H), 2.96 (sept, J = 6.9 Hz,
1H), 2.66 (dd, J = 17.2, 7.5 Hz, 1H), 2.40 (d, J = 17.2 Hz, 1H), 2.12-1.90 (m, 2H), 1.73-1.38 (m,
4H), 1.28 (d, J = 6.9 Hz, 6H). :

Example 65

5-tert-Butyl-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-
chiorophenyisulfonyl)-2-(hydroxymethylene)-9-azabicyclo[3.3.1]Jnonan-3-one ~ which  was
prepared as described in Example 34.
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solution of
12-(4-ch3oro-benzenesulfony1)-4,5,10,12-tetraaza-hicyclo[6.3.1.021dode
ca- 202(6),3-diene-5110-dicarboxylic acid dimethyl ester (270 mg, 0.594
mmol) in THF (1 mL). The reaction mixture was stirred for 3 h at room
temperature and subsequently diluted with methylene chloride (10 rnL)
and water (5 mL). The phases were separated and the aqueous layer was
extracted with methylene chloride (2 x 5 rnL). The organic extracts were
comblned dried (Na2504), filtered, concentrated and purified by
preparatn?ie"i“ﬁ&@@m);@é 55 {6t4d = Rl6r8-Dbiazakdie2 (dt, J = 8.8, 25 Hz,
tfomy)l Jp45(4,0, AR Se0qszs,- g y4ks@.3510 2MeoBeeddd( 0 )-3Widn2A Rz, 1H),

caghpdig @ t nfignqt i) = 1.435,
meéhod e] q@(em%%gg tﬁ?ﬁﬁ?%ﬁ%%@% M“?—Iz1 6(?&%%?6 7.60 (d,

—éa?éé—g 7.50 (s, 1H). 735&1 J=8.2 Hz, 2H), 521 (s, 1H), 4.41 (s,
1H), 4. 19‘3'6)41‘%

hiorerhpnzenssulfanyh-§eyclqhexyldddutisra-3H), 3.35-3.14
(mirziBlope 8512’ ERi¢recaa)6)3-Aietd; VIS (ERBMZ4201A JMERAMple 52

(1ﬁréﬂafétil059 %B&ﬂi@@shﬂf%;ﬁb5@%&Rgte&%%§xwmﬁ%3a}t@2md o

chlot%?)ﬁ %utlorygflzg(gy}i Qtﬁyo 95é0‘zg§tlcc 55{??{@%@350@") Wﬁéhad%g

toas OI'O enesu on

prepgred 5 i%ﬁ’é’t?&d&é’t%%éfe 3 1 025]clodeca-2(6),3-cliene (210 mg, 0.619
mrExanpledidine (0,5 mL) over 15 minutes and the resulting solution was
stirred ataaemﬁemneratw&iwnhtbnwﬂfwgnmmwe was diluted with

Bt SHQE B xvaensw éBé}%@Q%d‘kﬁL@mL 1N) and

3ndg$p%vaiﬂs§r§a?8 “ (LN2009 Jered sl Spreeniaed o

ch'wneeaﬂawwwwemwmégmeﬁymm%éieﬂm@mzawhfch was
preparey ekofesBribetiirddamdples84(6),3-clien-10-ylyethanone as a brown oft.

Retentionﬂimﬁdt@iﬂbmﬂf&é?e RIS B 82 1, 7.6-
Stlrrln ?ﬁ %W%%’Idﬁ'(%’a”?%*w 11O SAIPH ?f‘gd‘ﬁ% R

118 c@yﬁé(ﬁi HRofolFe A e AY R4 3T BIRF IR AR 0. § =156
15t ol 6[81 2. Ho 28 Iokield det 2 63B3nlid Y 12731 Fd tharidrie 72 4a.rhid, 0.567
Mragbiy) T41HA@, L) 7 iheg erclio b nasstined Her 1) mbjie) m06-
tem[@@r@tu%)aqtqzwggeﬂugq)tlx Filytsgl WI%thw acetate (10 mL) and
Wa]t_=ex { Rke he phases were separated and the aqueous layer was

ethyl acetate $2 x 5 mL). The organic extracts were

corHIRIRRPTRRER S anYi Ao AriReR! HisaGRIARELOR dodoca-
2(6)3rdioneddiS<EIPIE 4060UdI4HY12-(4-chloro-

Prepared as described in Example 5 using methyl hydrazine and 9-(4-
chlorophenylsuIfonyl)-2—(hydroxymethylene)-g-azablcyclo[S 3.1lnonan-3-one which was
prepared as described in Example 34.

Example 69

16-(4-Chloro-benzenesulfonyl)-4,6,8,9,16-pentaaza-
tetracyclo[10,3,1,0>"°,0°*Jhexadeca-2(10),3,5,7-tetraene MS (ES) m/e 390.0 (M+H)".

Prepared as described in Example 5 using 9-(4-chlorophenylsulfonyl)-2-
(hydroxymethylene)-9-azabicyelo[3.3.1]nonan-3-one which was prepared as described in
Example 34 and 3-amino-1,2,4-triazole

'H NMR (CDCls) 5 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.?8 (m, 2H), 1.66 (m, 1H), 1.34 (m, 1H).
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20
benzenesulfony1)-4,5,10,12-tetraaza-tricyclo[5.3.1.02,6idodeca-2(6),3-die
n-10-ylkethanone as a white solid. Retention time (min) = 1_242, method
Ell MS(ESO 381.0 (M+H); 1H NMR (300 MHz, CDCI3) (rotamers)
67.69-7.53 (m, 2H), 7.44 and 7.41 (2 x s, 114), 7.38-7.30 (m, 2H),
5.32-5.20 (m, 11-1), 4.78 and 4.55(2 x d, J = 13.2 Hz, 1H), 4.48-4.35 (m,
1H), 3.90-3.54 (m, 2H), 3.08-2.62 (m, 3H), 2.00 and 1.61(2 x s, 3H).

25 pegp3 CICl

1 -benzenesulfonyl)-5-methyl4,5,12-triaz a- tri

cyé% b iabZaka [o18 Lo v Gy A ﬁ@y'thmﬁ &%&%Bsﬁ%ﬁ? HRgyclo-
[10,3:h05} @‘tahexadeca-zu 0),3,5,7-tetraeneMS (ES) m/e 436.0 (M+H)".

(9 Hiépahio espizeaiiya iirexsmpk bydiyo@aiivenemlsarRipgclo[3.3. 1Jnon
(hyd® ,% n%ﬁd‘%gaﬁc}gdiﬁ@qud{éq slemmwgﬁ AR Bk igeyiRl was

methylhydrazine {0,2 mL) with good stirring. The vial was
Exa"&%%§g aam'ag' %&?‘Eﬁ" Nt W/?:%é’gtlrred evenly and heated to 100 C.
Upon 5cAmiiRd@pis\mistls.dtthé @nel-katbAdizob1 8/ 1 (&S thre
" reatlonsoxtar, Was @vaghlratezi(ddder 20 Streamzof )i gt Wik kD Ioetiag
wafR)esin @ 8@ AN oT (1R, REYMIVEQRIOS® WS (SR aBAR 1H).
dlﬁlorogeggane and water. The organic phase was washed Wlth 5% aq
), 5% agq NaHCO3 (2X), and brine (2X), dried (Na2S04),
appiiticblorethenzgaesfanyh-419%P dRrteta@a306 MeOH in dichloromethane)
tetragygliiitd. 816 05T LAt iharadachERVORS THOTAME N T ilo/8B2I (MuH])._
Expyiiedds d@&@&ed in Example 5 using 9-(4-chlorophenylsulfonyl)-2-

vl axa;@zaggb S5 BRRRRE SR A2 AET sl 0100

deca-2 |ene o a suspension of the enol-ketone

Exarf‘@&(ﬁ“ SRR kRS
(hyd roxyM&Wéﬁ@M%zQ%kbﬁﬁ@B(i]hﬂh A8 bdeE 38 Wiy 20)10Ghfdod),
sodigeHac2RI@.28 1ans 3.5 Huyek), Aad @iants.acriieHcERE0(E ME), 63 vial

Wa@sagqyﬂ@ m&eﬁb%\/m‘f@rﬁz'nﬁﬁy@@@hﬂlﬂﬁdﬁ; 19, DA 2B wEh
d §;§rlp%3 d;{}al was cappe and the reaction mixture was stirred
gm egﬁ 0 100 C. Upon complete 20 consumption of the

2-18n, LC-MS), the reaction mixture was evaporated under a
stré'&m-@hhmdgmnamwfbawﬁwaamad-diaamvgm.@hezﬁmsidue
2(6) w&ﬁhmk‘@j wilssbaarnethane and water. The organic phase was

4113 SEI0 NA RO B SNSRI ARRSAEadried

Na2 dtoasi |ca el column elut 10% EtOAC in
crio RN R e %%raattﬁysmsamﬁa%°Rﬁ§"z\§%wﬁ/a 25
prePQ@Q@Q@ﬁthed in Exampigi34MR (CDCI3) 67.55 (dt, J = 8.8, 2.5 Hz, 2H),
ZExdnlipld 738.8.2.5 Hz, 2H), 7.13 (s, 1H), 5.20 (br s, 1H), 4.42-4.35 (rn,

1%24%(&6%@%&%%%&&&%&@8 9, Tohdtrhd3Z-tdtrhby2185-1.85
(10,3709 bl de Aoy H D7 5628.48s R NES) mie 432.0 (W)

Prepared 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 3-amino-4-pyrazolecarboxamide hemisulfate sait.

'H NMR (300 MHz, CDCls) 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), .35 (m,

2H).
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Example 55 cICI
13-(4-Chloro-benzenesulfonyl)-5-methy1-4,6,13-triaza-tricyclo[7.3.1.02]tri
deca2(7),3,5-triene 5The enol-ketone (34 mg, 0.10 mmol) in excess
thionyl chloride (2.5 mt.) in a vial was heated in a 75C bath with good
stirring for 1 h, While being warmed in a 75C bath, the reaction mixture
was evaporated under a stream of nitrogen, an additional 1 mL of thionyl
chloride was added and evaporated, and finally an additional 1 mL of
chloroform was added and evaporated. The amber residue was dissolved
witBxamhlafdmethane and applied to a 10silica gel column and eluted

(0- m%ﬁtmmﬂ&fdaiﬁmmma}im-yiemghe-pbrkm“mlkmwmduct upon

[10, 39‘\’ ﬁp@'@ xadeca;r Qﬁbﬁz‘ﬂ%&ﬁé&ﬁ@w’ %%5’6}( CO3 (34 mg,
ne h d ochlord

epar s es am usin oro Hén Isu?fon O4J) and
ﬁé’ ? (8 'f_ & TRACoN Mixtur Was Stirred even@ and heated in
(hyd @%ﬁfﬁ%%fﬁﬁ@zg @088&113&?@&@%%@&98?%%%[%&ene
Exar(@i B4 b@} MSYjahmod:d4diamisture was evaporated under a stream of
gitroglen whﬂmﬂ%@é.oa W et i) S35 s, b@th 7“5'%%@3/@1&9% W86 (d,J
iss romet as
sop i e e T RS D kP BT AR e B0
brinE)2#), @rika {REDBA), Filtd B0 2Hh I 'fb%ﬁéqﬂc%% 1%*&umn and
eluExengfld P86 EtOAc in dichloromethane) to yield the product upon 20

evapqmnerdws#ﬁﬁés%:%ﬁ%ﬂd#ﬂza-tncyclotﬁ NIHRAG)2&Hleh-$8126
Ms@s P;) 8.8 Hz, 2H), 7.31 (d, J = 8.8 Hz, 2H), 5.12 (br s, 111),

S R S A A e
azaqxgygjﬁg?,@ggngm@mg@my{hnch was prepared as described in Example 12
usin@ dimeti§i aadoraye i@ B(4-thionphendstidmdrdaxybitiee]830 Inonan-3-one.
See also: Bonjoch, Josep; Linares, Ana; Guardia, Manel; Bosch, Joan. Heterocycles 1987,
26(8), 2165-74.

Example 76

12-(4-Chloro-benzenesulfonyl)-4-methyl-4,5,12-triaza-tricycio[6.3.1.0**]dodeca-
2,5-dien-3-ol MS (ES) m/e 368.0 (M+H)

Prepared as described in Example using methylhydrazine and methyl 9-(4-
chlorophenylsulfonyl)-3-oxo-9-azabicyclo[3.3.1]Jnonane-2-carboxylate, which was prepared
as described in Example 12 using dimethyl carbonate andi 9-(4-chlorophenyisulfonyl)-9-
azabicyclo[3.3.1]Jnonan-3-one. See also: Bonjoch, Josep; Linares, Ana; Guardia, Manel;
Bosch, Joan. Heterocycles 1987, 26(8), 2165-74.

'H NMR (300 MHz, CDCl3) 5 7.80 (d, J = 8.5 Hz, 2H), 7.50 (d, J = 8.5 Hz,
2H), 4.62 (bs, 1H), 3.34 (s, 3H), 2.94 (dd, J = 14.6, 6.0 Hz, 1H), 2.68 (d, J = 14.8 Hz,
1H), 2.16 (m, 2H), 1.69 (m, 2H), 1.42 (m, 2H).

Example 77

16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diaza-
tetracyclo[10,3,1,0>"°,0**hexadeca-2(10),3(8),4,6-tetraene MS (ES) m/e 405.0 (M+H)

Prepared as similarly described in: Mewshaw, Richard E.; Silverman, Lisa S.;
Mathew, Rose M.; Kaiser, 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*°jdodeca-2(6),3-
diene MS (ES) m/e 338.0 (M+H) chiral single isomers
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The diethylacetone-1,3-dicarboxylate (60.629, 300 mmol) was dissolved in
ethanol (100 mt.) and water (50 mL), and 50% aq glutaraldehyde (63,32g.
315 mmol) was added all at once with good stirring. The reaction mixture
was placed in a 48-50C bath and stirred while a 35 C aqg ammonium
chloride solution (24.0 g, 0.460 mmol; 80 m4 water) was added over 20
min. After stirring 2 h in the 50 C bath the starting materials had been
predominantly consumed (LC- MS) so the reaction mixture was

evaporated under.a stream of nitroge bei ar a 90 C bath
to%% reddFurr i 'ﬁ?ﬁr 28 c%?on‘ése gr%vel[g Rg’}VY £8 grnle 284.0
hydwym;thylen Bngl ?ﬁ,ﬁ 1]Jnonan-3-one, Wthh was prepared as described in
Exarpplel 3dhfollopwérbby sspdmtipn pfahe i iscatsicyetviB B 0Gridethed 2, 4-dicarboxyl
~ate OEt "'¢CANiRgahory ®f aoni)e LgdreebendedfreamiMethed, Ll rseags,
9' iy dﬂaﬁ@&%ﬂ f{h’g%ﬁ'&% %W@dfgu}q'ﬁb@mhewmﬂ? {120

nd 4 aOH To the well-stirréd réaction’ mixture was

i SO o B BNl (73,14 3. 3468 mmoh

dicBxampiefBane (70 mt.) over 10 min. After stirring at RT for 1 h, an
additipehldbornénibhddalfinylrtisH] Libzasticcael diasHD Junaseasz{esh to
dleng‘l%‘ﬁé@m% 5836} |xture pH between pH 5 5-8.5. After stirring at RI

e clivencdanine (1309, 120 15 o s added

drop ISe and st t|o AiRiere Was acified to pH 6

mW[S%%%M&H%@@%@@&u%&%W&@ yéﬁ%?é%?ﬁddéi?rﬁeﬁéa
Exarople @4vitiingli SH{boblorephanyisiifbre b6ratzibiegtiolanjoqemaossnehichvashed

prepatih S0aNRBSOHER R BB 1EH g WalkRbiRHRR. 2ngdhes-ghed (Na2304) and
evg}g dBH) yleld 129 g (94% vyield overall from diethyl
ylate) of the enol- dlestergzoduct as a semlsoglq after 20

AR U GRS AR 1 (SR EASBLE L rehposoca
2(6)51@9@ NEH{S) m/e 352.0 (M+H)

9.(frepiesopb ansdmidanEtantiesusingZelaicioiRthehisaRer)e-2-
hydrﬁﬁraﬂ%wgs)-g-azabicyclowsj]nonan-S—one' which was prepared as described in
Example 34 using acetonitrile and lithium diisopropylamine. See also: Ferrer, Leficia
Oliveira; Margaretha, Paul. Chemical Communications 2001, (5), 481-482.

. Example 81

12-(4-Chloro-benzenesulfonyl)-5-methyl-3-trifluoromethyl-4,5,12-triaza-

tricyclo[6.3.1.0**|dodeca-2(6),3-diene MS (ES) m/e 420.0 (M+H)

Prepared as described in Examplé 5 using methylhydrazine and 9-(4-
chlorophenylsulfonyl)-2-(1-hydroxyethylidene)-8-azabicyclo[3.3.1]Jnonan-3-one which was
prepared as described in Example 34 using ethyl trifluoroacetate and lithium
diisopropylamine. See also: Ferrer, Leticia Oliveira; Margaretha, Paul. Chemical
Communications 2001, (5), 481-482.

'H NMR (300 MHz, CDCls) 5 7.58 (d, J = 8.6 Hz, 2H), 7.29 (d, J = 8.6 Hz,
2H), 5.29 (bs, 1H), 451 (t, J =54 Hz, 1H), 3.50 (s, 3H), 2.60 (dd, J = 16.9, 7.6 Hz,
1H), 2.30 (d, J = 16.9 Hz, 1H), 1.97 (m, 2H) 1.66 (m, 2H), 1.30 (m 2H).

Example 82

12-(4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-triaza-tricyclo-
[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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CICI The ketodiester (14.0 g, 30.58 mmol) was dissolved in wan ethanol
(20 mL) and 2.0 25 M ag NaOH (38.3 mt., 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 NaHSO4
was added cautiously (CO2 evolution) with stirring until the reaction
mixture was acidified to pH 1-2, and stirred an additional 30 minin a 50 C
bath. The reaction mixture was then extracted with dichloromethane (3x),

and th% alnrnm@?b@@)agz%@ %eésgf)@  yiashed g«itmé% Nabp 33625
g(% y{}e%g%) "fthge?nodu%f Iz %q%ér sta |ze %ﬁzsﬁﬁg Y*/Ig (91E-7 f mile

I3@9‘140 m, 2H), 1.40-1.20 (m,
12@.‘@.&% benzenesulfonyl) -4,5,12- trlaza4r|cyclo[6.3.1.026]-2(6),3-
digr12-0l-CHidfol Henb ReLINRAGIPY, )1 2iAdsatanyias (B8, 1y’ Aol snms!) and

dien _gl g{hgggﬂg ﬁgl %)3%9 p +\(-k | was added the hydrazine hydrate (0.4
wit %?good stlrrln%é The vijal was c%ﬁ%ed and the reaction mixture was

stl TR PR L e ot Penapiss s Pt '&dH&tnption of the
tricyclaifcekiqldedasn2(Eraig)e tﬁ@%ﬁ@ﬁb?h'ﬁﬂ%re was evaporated under a
stream dHWMRY@DOL) B hedng warmesl () 2="KsCGiha), T13e farowrssedidue

W@zﬁfj 558kwrd, VMLW Adé@ OJ apgthangil 39@5};@“.01 (5:) 2OHVAIE 2 66,

ﬁg%%@x? anc? brlhe %J%l’]g %dxvﬂilt% Pt §9& 1%({ %)Aeld

ap rated {0
th@'ﬁroduct as a tan solid, MS (ES) m/e 354.0 (WH)'. Similarly the
folxamed®tnpound was prepared following the procedure above:

12t{AQblomokheparndeslinon)<hsmelnuk4fickebiaza-tioedd8at 5-02]-
d,en.%.%](@n?eﬂ,'ﬁf},%ﬂnl\{l%@&% Y,\:lg 308 L& i, was prepared following the

rocedure above

2. PIPRLi 8%‘36'%%ﬁ%&ﬁﬁ?)ﬂ&ﬁ‘j%@"fﬁ“ﬁ?&%‘&"tﬁc%%f@ 3.1.02'idodeca-
tricycin(8)33- Wik fogepedi®iandiprs minp isabutyry delstidibed in Example 5 using

hydrmryé&thyim dcmsnpsanss %4tH), 7.62 (d, J = 8.7 Hz, 2H), 7.28 (d, J = 8.7 Hz,
2H}), 5.23 (m, 1H), 4.51 (s, 1H), 3.67 (hept.,  =3.5Hz, 1), 2.84 (dd, J = 17.8, 8.2 i—lz,
1H), 2.52 (d, J = 17.8 Hz, 1H), 1.96 (m, 2H), 1.71-1.51 (m, 2H), 1.38 (m, 1H), 1.24
(d, J = 4.4 Hz, 3H), 1.22 (d, J = 4.4 Hz, 3H), 1.19 (m, 1H).
Example 85 |
Acetic acid 2-[1 2-(4-chloro-bénzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%°]dodeca-2,5-dien-4-yl]-1,1-dimethyl-2-oxo-ethyl ester Prepared by
acylation of 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0%%]dodeca-2(6),3-
dlene using 2-acetoxyisobutyryl chloride.
'H NMR (CDCl5) 5 7.92 (s, 1H), 7.59 (d, J = 8.7 Hz, 2HH) 7.29(d,J=8.7
Hz, 2H), 5.28 (m, 1H), 4.49 (m, 1H), 2.69 (dd, J = 18.0 Hz, 1H), 2.45 (d, J = 18.0 Hz,
1H), 2.06 (s, 3H), 1.97 (m, 2H), 1.95 (s 3H), 1.71-1.51 (m, 2H), 1.58 (s, 3H), 1.40-
1.24 (m, 1H).
. Example 86
12-(4-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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chlorophenylsulfony1)-2-(hydroxymethylene)-9-azabicyclo[3,3.11nonan-3-
one which was prepared as described in Example 34. 1H
NMR (CDC13) 67.62 (d, J = 8.6 Hz, 2H, minor), 7.58 (d, J = 8.6 Hz, 211,
major), 7.28 (d. J = 8.6 Hz, 2H, major), 7.24 (d, J = 8.6 Hz, 211, minor),
5.23 (Ix s, 1H, 30major), 5.18 (br s, 1H, minor), 4.46 (t, J = 5.8 Hz, 1H,
major), 4.44 (t, tI= 6.8 Hz, 111, rrilnor) 4.10 (m, 2H, minor) 3.92-3.70 (m,
6H, mixture) 2.80 (dd. J =17.2, 8.0 Hz, 111, minor), 2.56 (dd, J =17.2,

R, TSR T, s T 3835 i b

5gH), 2.59 (d, J—174Hz 1H), 1.94 (m, 2H), 1.69-1.51 (m, 3H),1 .36 (m, TH).
51Bx4énsldndaro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.02.61dodeca-
2(83.8 Qﬁ&ﬁ-henﬁ%@ﬁfﬁﬂﬁﬁﬁ@%ﬂﬁﬁ% ARGRPHA YRR ca-2(7),3,5-

-chlor. -2- :
tr'e"%'l;% %th@eggg% %% a)%% H?:IO[B 3.1lnonan-3-one which was prepared
ﬂa%dﬁﬁ@ka%@smp@emmW@U@L@yﬂwff@m@ﬁu 8.7 Hz,
(hydr@yh)etiyRne)dd-dzatiythbla, 1) ona @3- (e 'Whih Watp(sparédinsdiestripad ikl),

Exan%ll@z(aﬂdjguaﬂﬂﬁ% h]dﬁaéﬂ\?on%l'é‘) ,S%é%s@ Hﬁshﬁt Mibhodl), RaSia1n8R{bndH),
Khanl@iﬁ(@u%ro enisenesul ?#%’i(?e??ﬁ‘%% t}@gg&lgﬁ%mfgang Liebigs

Annaie 1989 (R1580%8; 1,02'17,0591-hexadeca-2(10),3,5,7-tetraene Prepared
as descrid®MR (ERaFIE B (siny), 7.64 (d, J = 8.8 Hz, 2H), 7.34 (d, J =8.8 Hz,

9- Gy biow gprae myisuléo nvis 226 yalnaxpnaetipy ) ersa) (@, J = 19 o az Hz, 1H),

a c [
2@%? A R SRR s 0

H), 7.61 (d, J = 8.6 Hz, 20 2H), 7.20 (d, J = 8.6 Hz, 2H), 6.70
(d13-4-Ghiorp/banapnesuifqryll 812 Wezaririayslold. 34 fidtridecs 8 @). 9.5 Hz,
triend UB)(ESPO/ERSD.6 (M-A)Hz, 11-4), 2.19-1.93 (m, 2H), 1.77 (m, 2H), 1.60
(”Prl'p'é}etlg- aigdé%nlged)in M%&%@b@ﬁ%%%%tg{gb?%gﬁm%lﬁﬂ t
<hvdf§>évfi18*@ i e%f’ﬁé% SR AT AR
xan'(wl_;}jl- and formamidine acetate See also: HBJOS Gyorgy; Snatzke, uenther Liebigs
Annalen der Chemie 1989, (1), 31-3.

Example 89

12-(4-Chloro-benzenesulfonyl)-3-trifluoromethyi-4,5,12-triaza-tricyclo-
[6.3.1.0>]dodeca-2(6),3-diene MS (ES) m/e 406.0 (M+H) single separate enantiomers

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 ethyl trifluoroacetate and lithium diisopropylamine, followed by separation
using HPLC Method 2 gave 2 separate single enantiomers.

Example 90

13-(4-Chloro-benzenesulfonyl)-5-methoxy-4,6,13-triaza-
tricyclo[7.3.1.02'7]trideca-2(7),3,5-triene MS (ES) m/e 380.2 (M+H)

Prepared 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 hemisuh'ate.

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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Prepared as described in Example 5 using 9-(4-chlorophenylsulfonyl)-2-
(hydroxymethylene)-9-azabicyclo[3.3.1]Jnonan-3-one which was prepared
as described in Example 34 and 3-amino-5-methylpyrazole. NMR (COCO
58.13 (s, 1H), 7.58 (cit. J = 8.7, 2.3 Hz, 2H), 7.19 (dt, J = 30 8.7, 2.3 Hz,
21-i), 6.47 (s, 1H), 5.23 (br s, 1H), 4.66-4.58 (in, 1H), 3.21 (dd, J = 19.6,
7.7 Hz, 1H), 2.84 (d, J = 19.6 Hz, 1H), 2.50 (5, 3H), 2.20-1.90 (m, 21-1),
1.1364.70 (m, 2H) gxample 61 1614-C

hloro-benzenesulfony1)-7-hydroxy-4,8,9,16-tetraaza-

35tERPaRfy [t EnEtign 9ft), %&aw&ezefewé FIgstriaete; MS (ES)
tricycloite AR, 6]dhie b4 2( &) 3adigpeusidg N-chlorosuccinimide.
1@%@@@@ benzenesuifony1)-6-phenyl-4,8,9,16-tetraaza-tetracyclo(10,3

re pggt l&%(y}?%gﬁ%%g @a?’m??) %g} usih %%%E%L%I gh[ge%?'l(saé I ﬁy% 2-5
2(6): RN e izl Mzﬂb?&ﬂi?o‘-‘[%fﬂ*ﬁ‘éﬂﬁﬁ 9896 which was prepared
asPeRRsteihatides Eiesip EXx3aninG BingSrib-obipipheyiggvioni2-(1-
hydrokjiethhiddi X &-BXabE) S0l 38 fonkhlB-cha Smiichlivhs Srédfared a2 iBschited (nm,
Examfid)sd u‘éngéﬁﬂBnl@ar?thﬁJm'ﬁﬁsﬁ%%%@%é“Polli';%é‘é b %&%ﬁ&n U8

T=720.0,80 Hz, 1H), 2.9 (d '
HPLG. "8 By i’%“(’ﬂ? 'H), 2.01 10(in, 1H), 1.79 (m, 214), 1.65 (m, 1H),
1.46 (m, Epantlemn#méd@M%Q@%hw&b@wiaﬁe%bﬁoﬁm)mw J=838

eriya, 248, 5.6 Hes ARy aESB0Yem8 Hz, 1H), 2.75 (dd, J = 17.1, 7.5 Hz, 1H), 245

[1@13,;1:97 P9k Revasara; 2H0. 8N§@Wﬁ6ﬂg VEB-(50 ) A i Q8L b H)+
d as described In Example 5 using 9-(4-chlorophenylsulfonyl)-2-
15F'ﬁ1y oxymethyleng -9- azablci/@cl 0[3.3.1}nonan-3-one which was

preparedFRM B Bie 581t@ $BARZSHnERBIS 2818 HEa 1
NI, B GIS), 318, 131241, U1=)5.8 197, thi), 2/A) (Fd6Y<(d7.9,7.8 821213 27d50-

J =17.0 Hz, 1H), 2.18 (s, 3H), 2.02-1.84 (m, 2H), 1.68-1.58 (m, 1H), 1.57-1.28 (m,

3H).

Example 93 )

12-(4-Chioro-benzenesuifonyl)-3-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0*°|dodeca-2(6),3-diene MS (ES) m/e 388.0. (M+H).

Prepared as described in Example & using 9-(4-chlorophenylsulfonyl)-2-(1-
hydroxyethylidene)-9-azabicyclof3.3.1]Jnonan-3-one, which was prepared as described in
Example 34 using ethyl trifluoroacetate and lithium diisopropylamine.

*H-NMR (CDCl5} 5 7.62 (d, J = 8.4 Hz, 2H), 7.28 (s, 1H), 7.28 (d, J = 8.4 Hz,
2H), 5.41 (s, 1H), 4.51 (m, 1H), 2.74 (dd, J = 17.4, 7.7 Hz, 1H), 2.43 (d, J = 174 Hz,
1H), 2.05-1.92 (m, 2H), 1.78-1.64 (m, 2H}, 1.56 (m, 1H), 1.40-1.25 (m, 1H).
Example 94
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0>%dodeca-2(6),3-

dien-3-ylamine MS (ES) m/e 353.0. (M+H).

Prepared as described in Example 5 using 9-(4-chlorophenyisulfonyl)-3-0xo-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 (CDCls) 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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7.38 (m, 31-1), 7.23 (d, .J = 8.6 Hz, 2H), 6.97 (s, 1H), 5.25 (s, 1H), 4.67
(m, 1H). 3.36 (dd, J=19.9, 7.8 Hz, 11-1), 3.00(d, J = 19.9 Hz, 1H),
2.20-1,95 (m, 2H), 1,78(m, 2H), 201.65 (m, IH), 1.47 (m, 114). Example
64
12(4-Chloro-benzenesulfony1)-5-(4-isopropyl-pheny1)-4,5,12-triazatricyclo
r6.3.1.02's]dodeca-2(43-diene; MS (ES)rnie 456.0 (WH)'. Prepared
as described in Example 5 using 4-isopropylphenylhydrazine and 9-(4- 25
chlorophenyisulfonyl)-2-(hydroxymethylene)-9-azabicyclor3.3.1],nonan-3-
onExammiplle Y9 s prepared as described in Example 34. NMR (CDC13)

6710Q4dhidroBehzéndsuRoAr3-difidBrsmadnyi-4 sz 4rikddm, 4H), 7.09 (di, J
tr:cy—;§[67 34 @?&o&%é)zé)%ldféné Mszcééji%/e“s'b)s g: ﬂ\%ﬂi 3% faZaﬁ%mB_Q 2.96

9 Hz, 1H),2.66 (dd, = 17.2, 7.5 Hz, 1H 0(d, J=17.2 Hz,
ena e? 12-1.90 (m, 214), 1.73-1.38 (m, 30411), 1.28 (d, J = 6.9 Hz, 6E1).
ExBieRsieedas described in Example 5 using 8-(4-chlorophenylsulfonyl)-2-(1-
hydr&daﬂymm@aeébwymmpmbwmenasoﬂﬁ)wﬂdhm&ﬁebﬁmddpgbﬁ&ﬁc&;i 02'6
Qgﬁ"ﬁ@aﬂéﬁ& QRRRPBEER ﬁfl\{ﬁ#&%&%}ﬁne folloﬁé’@ﬁ?é@ﬂa?a%on

rﬂﬂ xample 5 us ted bu drazme and 9
usm%ﬁ%rot@eny F%J?faor%%l °h2 ﬁk‘?(%' enes) 9-azabicyclo[3.3.11nonan-3-
one Whlcﬁr\%@'ﬂ%ﬁar’éa”ﬂg ﬂ%‘%@h&a?ﬁ ExhmdieHzq2H), 7.48{dyi/f8-6

(CB£ 28), 50655 {6t53.5+8,8 ), 5.224b0%] )| ) 22428 B8 SR 5B R 1 £),
7. 13 6 81lak) 1Ry 2D 0055 LY. 3 2141y35.6001. 34 b, 2R {9€. 1147 (b dhi)/ -5

), 2.46 (d, J = 17.1 Hz, 111), 2.05-1.85 (m, 2H), 1.70-1.30 (m, 411),
1.36 (s, 9H). Example 66
51244-CHIANRA S AEAMB GRS PAG Y 7 6Bz 7527 (6, ) = 8.6
tridye|8r8, 38602 el HZ 18), -4fihes M) ES) (e $20-6. (MY (9d, J
Prepanedy asHiengyikad (o, Examplezb g 2gsyiciohexgidny deazso(@ngHy,- (4-

cthégplh@M,sqﬁ?qygpla(@m@%ym@yl,%e) -9-azabicyclo[3.3.1jnonan-3-0
ne %a;r(l: Wgs prepared as described in Example 34. 10Example 67

5- (4-chloro.benzenesulfonyi)-4,5,12-triazatricyclo[6.3.1.021dod
eca2A®Shiqir-henzenesuopyhis H‘EB"M’?MMH 5:1240zaared as described
tricyiidEarmpié dodstac (68:TéingdISER) avtei3B3A: (M+H).
ChW&ﬁM%H%M)rQEQBMng%LMgﬁﬂ iplRAd nonan-s-
s descyibe XAmp
cHofff W&’ ‘T?f% SR %:;P Hesaty QE"}%’%O
Pair TR} ;9550 (ﬁr ﬂaﬂj PPy s Totehedtens 1398 S 10T 114
10178.25- 5.17 (m, 11-3), 5.15 (AB ¢, J = 15.6 Hz, dn = 21.2 Hz, 211, minor),
5.01 (AB ey NMR1SDTE& Teetdl ) 288212 PH) mamg, 4-8s4352ay) sl Ybr
2. 7@#19.4%7{@7 1156 ﬁﬁ?n)lblagﬁm'ﬁofhe?s%(ﬁg Thr §Z6]L7J8 it 431

a2 PRI S 2Nub e B Tk bt i
1.36 (qt, J = 13.6, 4.2 Hz, 1H).
Example 97

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0%*]dodeca-2(6),3-
dien-3-ylamine MS (ES} m/e 353.0. (M+H) separate single enantiomers.

Prepared as described in Example 5 using 9-(4-chlorophenyisulfonyl)-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, 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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Example 68. 12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza-
tricyclo(6.3.1.021dodeca2(6),3-diene MS (ES) m/s 416.0 (M+Hr.
25Prepared as described in Example 5 using methyl hydrazine and 944-
chlorophenyisulfonyl)-2-(hydroxymethylene)-9-azabicyclop.3.11nonan-3-
one which was prepared as described in Example 34. Example 69.
16-(4-Chloro-benzenesulfony1)-4,6,8,9,16-pentaaza-
30tetracyclo[10,3,1,02,10,..s, u glhexadeca-2(10),3,5,7-tetraene MS (ES)

e O o LR EeP P B A0S 36 o
(hyar8kyrhdthifeil). 9-2amitkioI8f $3]RbZFS (Bhe wiTch Wwasiprdpared

a2deddribed 7 Bxathple SHa@3dis; 2H)in 69, B AARAGHE (m, 2H).

THEMMBL G CI3) 68.55 (s, 1H), 8.48 (s, 1H), 7.65 (d, J = 88Hz 2H)

7. = 8.8 Hz 2H 3 6 (i

8. éﬁ;% §§'°5° Zerps "d'il“@i'.ﬁ 'a% %’)‘ ‘éé}?l"'l@ligid @11)
dien-7-arRtaimids MSLESh/e 393 & Mie 70

16optaBedarotcrypeniast didhy pleparatiti pft hPe(44(886-Hdeonsaiomixdibaidrclo

triazer tﬁéﬁnamﬁs%@ab@z@@%#&mr%& &ri¢isonraMsbbaratdtiteshgo.0

HPLéI}Q g@gﬁiﬁ;ﬁ%g g,% ed-in.Example 5 using
(hyd roxﬁ‘r‘?@ﬂ%@"ﬁé‘) d" BSR40 3 Aiddfah=2:AhizgHc i 4S prepdred
asHze2dlibed IMEhante By HHd2S2tdin o SImdtRylifiol )2 288 ([dzbral 7.3

THHRIWHY, (OB (5] 3hi 5 ReE(a, ﬁlﬂ)n TSm(dHY, ¥.886 b (tdh) &l (d, J = 8.6
HZ 2H), el di B ' ﬁ%n(ﬂb Bb) 37494, =302, 2117 5o A =392(d,

) RS ol By A3t P o Ao, A
164(!4 IEh1Br3-be E\érﬂe%%%r?ﬁ )4, BNt 2,429 (M, 2H).
tetracyclo(10,3,1,0210,051hexadeca-2(10),3,5,7-tetraene. MS (ES) mle
38 \igrdling assay for selective inhibitors of gamma secretase.

A convergence of evidence indicates that the gamma secretase complex, comprised
of the presenilin subunits, mediates the intra-membrane cleavage of Amyloid precursor
protein (APP), and the Notch family of proteins (De Strooper, B., P. Satftig, K. Craessaerts,

H. Vanderstichele, G. Guhde, W. Annaert, K. Von Figura and F. Van Leuven (1998).
"Deficiency of presenilin-1 inhibits the normal cleavage of amyloid precursor protein.” Nature
391(6665): 387-90; De Strooper, B., W. Annaert, P. Cupers, P. Saftig, K. Craessaerts, J. S.
Mumm, E. H. Schroeter, V. Schrijvers, M. S. Wolfe, W. J. Ray et al. (1999). "A presenilin-1-
dependent gamma-secretase-like proiease mediates release of Notch intracellular domain.”
Nature 398(6727): 518-22; Mumm, J. S., E. H. Schroeter, M. T. Saxena, A. Griesemer, X.
Tian, D. J. Pan, W. J. Ray and R. Kopan (2000). "A ligand-induced extracellular cleavage
regulates gamma-secretase-like proteolytic activation of Notch1.” Mol Cell 5(2): 197-206;
Zhang, Z., P. Nadeau, W. Song, D. Donoviel, M. Yuan, A. Bernstein and B. A. Yankner
(2000). "Presenilins are required for gamma-secretase cleavage of beta-APP and
transmembrane cleavage of Notch-1." Nat Cell Biol 2(7): 463-5). Cleavage of APP by
gamma secretase leads to beta-amyloid synthesis. Cleavage of Notch1 by gamma

secretase results in release of the Notch intracellular domain (NICD), which translocates to
the nucleus and activates gene expression (Jarriault, S., C. Brou, F. Logeat, E. H. Schroeter,
R. Kopan and A. Israel (1995). "Signalling downstream of activated mammalian Notch."
Nature 377(6547): 355-8; Kopan, R., E. H. Schroeter, H. Weintraub and J. S. Nye (1996).
"Signal transduction by activated Notch: importance of proteolytic processing and its '
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Prepared as described in Example 5 using 9-(4-chlorophenylsulfony1)-2-
(hydroxymethylene)-9-azabicyclo[3.3.11nonan-3-one which was prepared
as described in 15 Example 34 and 2-aminoimidazole sulfate.

1H NMR (300 MHz, C3C13) 58.31 (s, 1H), 7.86 (d, J = 1.3 Hz, 2H), 7.54
(d, J =8.5 Hz, 2H), 7.28(d, .1= 8.5 Hz, 2H), 7.23(d, 3 = 1.3 Hz. 2H), 5.26
(ha, 1H), 4.63 (bs, 2H), 3.1 (dd, 3 = 13,5, 7.7 Hz, 1H), 2.95 (d, J = 21.6
Hz, 1H), 2.03 (m, 2H), 1.65 (in, 2H), 1,36 (m, 2H). 20Example 72

12-(4-Chloro-benzenesulfonyl)-5-exa-4,12-diazadric cIo 6.3,1.021dociec
g R GNERR S R Sk A St S S SRR
E. H.ckdntfiteliBogsang RyleogyatAata ﬁwbdmmndbnamgreallgand-mduced
proteGliyy eipac 8 wshtisayl i o Xy BYIesBBB Y 3824)) Cyiataticdat Inaean-3-

s.gna‘ﬂﬂ&éé‘t’i‘d&‘asvﬁgﬁs&?p{?éﬁBm%%ﬁﬁﬁ'i?&ﬂ&ﬂﬁ?ﬁﬂ@@r%&%hm Ibtion
-Chloro- benzenes %1%5 -acetamjido-4, 8 9 16 tetr %Et?cyclo-

fa°‘°hf‘>a@’4‘iﬁ’ﬂaf6 08 ﬁ‘?@%’ ipjianal civation of f&
repregsianicl G5 FI/RBRYE UReY aiéd@ﬂtbédllﬁmﬂé!mm@st@siiﬁ@ese facts have been
expldiie@iicidosiphanplsisiigayd)adsay for Notch Signaling Hsieh, J. J., T. Henkel, P.

Salmﬁﬂ(EYHBQéymﬁ@Bﬁ@{é@oﬂ z%aé"@\’ﬂ éd%h@@@anrm%mmﬁm
Notclg{ a%a%es%%f# /ﬁ%#ﬂﬁd Ir}e%é(eaJn g rﬁlsumaet':hamftm resembling mfﬁ?RINIR

mino-4- raz carpoxami e sa
EpsighaRARAIYS %@zémfﬁ@s@mﬂ oMy a5d B4 ESLog1PH). o)
"ConiREvidy, otiv@Hitihian 1261 BORIEIS freHianScARtbsSadblCFB At StimiAales. 39
transtftioh Thrétgh.a/pbiidtedddhtalrihg ECEFT-RBpbidie blerhent: PhobNail Mdad £33

U SA'Q?»(%%)S&ES&? (|n 352H). Example 74 6-(4-C
—  Maro- enzenesulfo‘&l )-7-amino-4,6,8,9,16-pentaaza- tatra cIo(lO 3,1,C

P, GETMAsESIRasD IATHISTS have her PRt PRe. MR foRrianAnd
inhibibNsinhreignaling €2 Bseebi, BxA¥n prov@tidih 6945, thiSaBigh B riytaeitens, .2 -
S. Mir(iny draxySeie ke e3clripand) iy slofd ik MnGnRay dtan ¢18dox Nayassenilin-
1-de PRI GeniRaARRrREAI FrRtsd fedaRidehast GBI hitatslfiarOle-
domain."” Nature 398(6727): 518-22). Due to the importance of Noich signaling in cell fate
determination, and tissue differentiation during both development and in the adult, inhibition
of Notch signaling by gamma secretase inhibitors is postulated to be a limiting factor in their
therapeutic utility. In order to identify selective gamma secretase inhibitors, we have

employed a reporter gene based Notch signaling assay using a constitutively active rat
Notch1 construct (ZEDN1) provided by Dr Gerry Weinmaster, who is at the University of
Callifornia at Los Angeles (UCLA) as described in Shawber, C., D. Nofziger, J. J. Hsieh, C.
Lindsell, O. Bogler, D. Hayward and G. Weinmaster (1996). "Notch signaling inhibits muscie
cell differentiation through a CBF1-independent pathway." Development 122(12): 3765-73 in
combination with the CBF1 repressible Luciferase reporter gene 4xwtCBF1Luc (Hsieh, J. J.,
T. Henkel, P. Salmon, E. Robey, M. G. Peterson and S. D. Hayward (1996). "Truncated
mammalian Notch1 activates CBF1/RBPJk-repressed genes by a mechanism resembling
that of Epstein-Barr virus EBNA2.” Mol Cell Biol 16(3): 952-9).

When 4xwiCBF1 Luciferase is co-transfected with NotchdE (ZEDN1), gamma-
secretase cleavage of NofchSE releases the Notch intraceliular domain (NICD), which
translocates to the nucleus and de-represses CBF1mediated transcriptional repression,
leading to transcription of the Luciferase reporter gene. Luciferase activity is easily assayed
in cell extracts using commercially available kits. The activity of the reporter gene is directly
correlated with gamma secretase cleavage of NotchSE, and as such, a reduction in
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111 NMR (300 MHz, CDCI3) 6 8.26 (s, 1H), 7.62 (d, J = 8.7 Hz, 2H), 7.36
(d, J =8,7 Hz, 2H), 5.26 (bs, 1H), 4.70 (bs, 21-1), 4.60 (bs, 1H), 3.19 (dd.
J=19.6, 8.0 Hz, 114), 2,81 (d, J = 19.7 Hz, 1H), 2.10 (m, 211). 1.94 (m,
2H), 1.32 (m, 2H). 10Example 75
12-(4-Chloro-benzenesutiony1)-4,5,12-triaza-tricyclo[6.3.1.02]-2(6),3-dien-
3-0i MS (ES) m/e 354.0 (WM) Prepared as described in Example
using methyl 9-(4-chlorophenylsulfony1)-3-oxe-9-
Lucifesesadmcijuity [Bo8idEsa nenvertanbastykaté inivhiiiin wiagmprepse@etass described
cleavéBeEdfmall‘SElZA%éHﬁﬁ?Qd#@%QY&&WQ&H@%@HQOUMS for inhibition of Notch
s:gnallgévers%s |qp{)]{ac>r]r¥ eta-e%)x}fJ c? zalalc CloP g@%w el g?_eg%rl]oeeife t%wge in

osep mares uar ane 0SC rocycles
the seﬁgqn Qfagypgﬂgg that have @gm%dmoperty of potent inhibition of beta-

amyloltPsyAt€birowithoeinipenh inbibition\of Néteh Sibpdlihd, 12-triaza-tricyclo46.3.1.021d
odeca20 2 5 dien-3-ol MS (ES)nr/e 368.0 (M+H) Prepared as described in

*Bﬁrp% ydrazine and methyl 9-(4-

ch or enylsu onyl)-3-ox0-9-azabicyclo[3.3.1)nonane-2-carboxylate,
Wﬁft'ﬂrv\?aﬁeﬁfétﬁa?e‘}f%@' described in Example 12 using dimethyl carbonate
antegpmutanentiese/ASR RNy P 9ssayalsie dekifBed o Trastre-Baotneciee

protecNEO CBARIGLH, aﬂﬂWs&Bﬂﬁi@SMﬂ&(ﬁW@M&l&ﬂﬁﬂo@ﬁE&WAmw

The a&%ﬁ%&%ﬁ&] urB4Rkeradon K/ﬁ!k-ncellm mﬂrgn Oz, CDCI3)
S}y zZI—%?SO?_S&b 214) 46% 1% 334(s

secretgse PRZYEYR piRparation And 3y ‘ﬁ‘if“%%é"{ﬁe'ﬁ oy P@J‘ lt%' gk (

125 aping)acidg 9f(ihe %Qgsllvggampfjle PP RMRR I 23we) as the substrate. Thns

assay30ibbrd 1 ktwes begimang siffif oreyerbafiatr ce 85l Jenzerting a cleavage

produﬁ,@&r@@wsw&@eégmn@amd E&é%ﬁ%@b@é&ﬁ@f&%@%&é\%@&g@ﬁm ;

repared as similarly descri shaw, Richar

site. ng ?ﬁ&r?%%%‘avE? uﬁat% W oga%ﬁ ase %w%ﬁemﬁyl‘-g'onald G.;

biotinyigied, ﬁpmhwwﬁm BT AR, @ramawwﬁgaﬂakamhaa A

phospbataselwaddibn@Hdgn 0 98yI3 §EheYate4TRIDECoBISIanal preppgional to the

amounfof dialigEproa it enRsasa Wi Aded & HitradeFimall RlSieduls fbldrdsca-2(
gamn@s%bgi@g@ MS (ES) mie 338.0 (M+H) chiral single isomers

Materials and Methods:

Briefly, a 149 mg/ml solution of BIGCHAP detergent was made with water at 42°C
and then rotated for 30 minutes at the same temperature. This warmed solution of
BigCHAPS (N,N-Bis(3-D-gluconamidopropyhcholamide ) detergent was used to dissolve -
Brain Extract Type-V (lipid containing a minimum of 40% phosphatidylethanolamine) from
Sigma (St. Louis, Mo.) to a concentration of 8 mg/ml. This solution containing BigCHAPS
and lipid at 8mg/ml is then diluted to 0.53 mg/m| lipid with a pre-warmed solution of Hepes
and sodium chloride. This final solution containing Hepes buffer, sodium chloride,
BigCHAPS detergent and lipid is used to create working solutions of both gamma-secretase
(25 Units) and the MBP-C125 substrate (0.05 mg/ml).

Gamma-secretase was then added to a 96-well micro-titre plate and then incubated
with various concentrations of inhibitor for 30 minutes at 37° C. MBPC125 substrate was
then added to initiate the reaction that would run for two hours at 37° C. The reaction was
quenched with the addition of SDS to a final concentration of 0.1% and then 1004l 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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Prepared as described in Example 5 using 9-(4-chlorophenylsultony1)-2-
(hydroxymethylene)-9-azabicycloj3.3.11nonan-3-one, which was prepared
as described in Example 34, followed by separation of the chiral isomers
using HPLC Method 2. 1H-NMR (CDCI3) 6 7.60 (d, J = 8.7 Hz, 2H), 7.27
(d, Ji= 8.7 Hz, 214), 723 (s, 5114), 5.26 (s, 1H), 4.44 (m, 1H), 2.75 (dd, J
=17.1, 7.5 Hz, 114), 2.47 (d, J =17.1 Hz, 1H), 2.03-1.86 (mj2H),
1.67-1.33 (m, 4H). Example 79

1k d4:fehloro-benzenesulfony1)4,5,11-triaza-tricyclo[6.31.021uncleca-2(6),

_3 dlene MS %%\AV RO & 6J_< s]d(gggr? raegjo%segdel ItQCPIngItI)IQIOIIE'I E[;' ple 5
an 'Cséh@/arr@ngmétﬁg)ﬂ%;@r%émwé|w 21 8208M-SLoMBMid %Iﬁsdf@pared
100n!\aec¢1escr|bed in Example 34 usmg

. 1 Bl BO c
tricyclal§ AL 041 @H@@@féﬁ%@ﬁ’@@ulfcnyo 3-methyl-4,5,12-triaza-iricyclo[6.3.1.02
dogetahio)hdndinpsulidhy B alia-85A BifiakaH) Prepared as describ%d |

mcyc;&é@.%b@]éoaé&a@ 8;@1a€dw@rophenylsulfonyl) -2-(1-

dene nonan-3-0 ohe-which-was-prepared

d SENBeEd U etonlf |f§a§1%d lithium A

tf'CYC'@[ﬁs%bR)ﬂ?%?ﬁﬁé(%%‘é'%o Ferrer Leticia 20 Oliveira; Margaretha, Paul,

Che(mCalotocamenaaaivoy s 62pKEhy K8 8,4 364&hakaample 81 8

0 gsuyf -trifluoromethyl-4,5,12-trlazattic

tetracir.éoéfb‘ ih@ﬁ‘@\i R&geca—gh ﬂﬁﬁ)%ﬁa'fnﬂ“@@&f‘lés o420 T(My+. A
S S N G é“gy‘é“ea‘% ooy

tetrack‘ﬂ’ﬂb%ﬁﬂ&y@ut%‘ﬁﬁf%’iﬁﬂ GE&¥RARREne)-9-azabicyclod.3.1)nonan-B-

oné-WQbIorwampeaq;m{edyasﬂﬁembmi in Example 34 using fethyl
tncydgtglgqr@m%m%gj éu&]gﬁgq dllsopropylamlne See also: Ferrer, Letici§

. u.w. grical-Communications2004(5481+482.
NM&"’%%Q’ &'T%’)‘@f" 6 l&""ﬂz"" 8.6 Hz, 2H), 7.29 (d, = 8,6 He,
"'CVC'@éé’*f éet’asz(ﬁ)fzt?'e&%n (t, J.= 5.4 Hz, 1H), 3.50 (s, 3H), 2.60 (dd,
= 1B CHIG d-tmniehpsaIfB 0y eB-thethlB4Bb Hi2-tdakdy, 1.97 (m, 2[4), 1.66 (nb 2H),
tricycid[638. 103 Fdodbc 2yl RS; _
' 12-(4-Chloro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-triaza-

H

—

tricyclo[6.3.1.0*°ldodeca-2(6),3-diene; ¢

1-{12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0*%ldodeca-2,5-dien-4-yl]-ethanone;

~ 1-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c

tricyclo[6.3.1.02|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-yi}-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-benzenesulfonyl)-4,6,13-triaza-tricyclo[7.3.1.0%"]trideca- B
2(7),3,5-trien-5-ylamine;

2-(4-Chloro-benzenesulfonyl)-3-trifiuoromethyl-4,5,12-triaza- B

tricyclo[6.3.1.0%®]dodeca-2(6),3-diene;
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12-(4-Chlpro-benzenesulfony1)-3-trifluoromethyl-4,5,12-triaza-tricyclo-

[8.3.1.021dodeca-2(6),3-diene MS (ES) int 406.0 (M+H). 35

described in Example 5 using 9-(4-Ghlorophenyisulfony1)-2-

hydroxyethylidene)-9-azabicyclop.3.1]Jnonan-3-one which w
as described in Example 34 using ethyl trifluoroacetate and

Prepared as
(1-

as prepared
lithium

diliopropyiamine. 11-1 NMR (CDCI3) d 7.60 (d, J = 8.8 Hz, 2H),
7.29 (d, J 8.8 Hi, 21-I), 5.33 (br S. 1H), 453(t J=5.8 Hz, 1H), 2.77 (00, J
=471 75Hz 1) 244 (0 J =171 Hz 1H}-2.07-1 90 (m2H)— NS
1.80-1.40 (m. 2H). 1.403EH RS ample a3 M
53-Ghlorqd 2cifriefiererbpnzanesviiromy s B-Areagraza- tricyclo[6.3. 1.021dggeda-
tricycld]ea3. ttoéﬁdédyzﬂ:E-Eth)amdiaaeMS (ES) rnie 380.0 (M+H). Pitepared by
dWJ@gldl’é-benzenesulfon l)-3-r2t)32fh I-zi g 1[2-tnazta— (6.3.1.02|6]clodect-2{6)
esulfony1)4,5, riazatricycio clodec&-
t"°y°'°]§8(4 i181%|8na OIS e 11 MR (CDCI2) 57.89 (s, 4H). 735.(d. J =
8134 Lhipag: bﬁ@smumy@ difpomyptye,5378ega1H), 4.5 (t, J = g4
tricyclcbf&?:llﬂﬁﬂoﬁ@c@k{ﬁm:dibsee 7.9 Hz, 1H), 2.60 (s, 3H), 2,55 (0, J = 18.0 Hz,
e AR 2H) 1 40-1°20(m, 2 111). c
tncyclcié?zmgﬁg?ca %édrlleergaﬁﬂam"ﬁ 4.5, 12-triaza-tricyclof6.3.1.021dodecat?
S21ahiorobsneenssuiomrhiBeRmeBA I EPWe 408.0 (MTh). o
tricyclémSbdEbyeaaialionliehe; ,
L R S PR SRR PV 13- Biabg-TTaZatricyclof6. 3. T-0Z2fo I-dodeca-4(
t hloride. 1fri NMR (COCI3) a 786 (s,
“'CYCIJEI @Eﬁﬁggjiggzéga g’%—ﬁ 8(d 1=87Hz 2H) 523m_1H) 45
(A hoeprbarapResyiony s ety 5582 1ERE2] = 17.8, 8.2 Hz, 201H)c2. #.2
tficydoé[ﬁ 3103 edpla-2(6).5-dless (in, 21-), 1.71-1,51 (in. 2H), 1.38{(m, 1H), 1. 24
(Cl2-4=Chidra-benstnbsliiéry]H oloxa456 Miztrizzd, 1.19 (M. 1H). I:-xampl(-Tgb
aﬁgg benzenesulfonyl)-4,5,12-triaza-
tncwl%‘%ﬁ(b &Qg éé)%g}gﬁ ?ZR dien-4111-11 mlmpjh\ll 2-0X0- L
P?g &l Bvbenzenesulfonyl) -7-ethyl-4,5,12-triaza- c
tricyclo[6.3.1.0>°|dodeca-2(6),3-diene;
12-(5-Chloro-thiophene-2-sulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0**|dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0%°jdodeca-2(6),3-dien-7-ol;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0*°jdodeca-2(6),3-dien-3-ylamine;
N-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0%°|dodeca-2(6),3-dien-7-yl-acetamide;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0**jdodeca-2(6),3-diene-10-carboxylic acid ethyl ester; and
now

The invention and the manner and process of making and using it, are

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 cla
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25acylation of
12-(4-chloro-benzenesuifonyi)-4,5,12-tdaza-hicycloj6.3.1.0u]clodeca-2(6),
3- diene using 2-acetoxylsobutyryl chloride. 1H NMR (CDCI3)
57.92 (s, 1H), 7.59 (d. J = 8.7 Hz, 2HH), 729 (d, J = 8.7 Hz, 2H), 5.28 (n,
1H), 4.49 (m, 11-1), 2.69 (dd, J = 18.0 Hz, 1H), 2.45 (d, J = 18.0 Hz, 1H),
2.06 (s, 3H), 1.97 (n, 2H), 1.95 (s, 3H), 1.71-1.51 (m, 21-1), 1.58 (s, 3H),
1.40- 301.24 (m, 1H). Example 86
12-(4-Chlora-benzenesulfony1)-4,5,12-triaza-tricycio[6.3.1.02'8idodeca-2,

particglefle ReiAt eul RrskIRENsEYF aiRyitea fabiRptmatts) irgerded 2iXARIaN. Bfepared

followling ayieicnaide2h{gl sphtticaizanzenesulfony1)-4,5,12-triaza-
35tricyclo[6.3.1.02,6jdodeca-2(6),3-diene using allylchloroformate IFINMR
(CDC13) 8 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), 108 523 (m, 1H), 4,90 (dt, J = 6.1, 1.1 Hz, 2H), 4.48 (m, 1H), 2.89
(dd, J 17.4, 8.0 Hz, 111), 259(d, J = 17.4 Hz, 1H), 1.94(m, 21-1),
1.69-1.51 (m, 3H), 1.36 (in, 1H). Example 87
13-(4-Chloro-benzenesulfony1)4,8,13-triaza-tricyclo[7.3.1.0271trideca-2(7
),3,5- 5 trien-5-ylamine MS (ES) ‘file 365.0 (M+H). Prepared as
described in Example 5 using 9-(4-chlorophenyisulfony1)-2-
(hydroxymethylene)-9-azabicycloP.3.11nonan-3-one which was prepared
as described in Example 34 and guanidine hydrochloride. See also:
Hasan, Mashooda; Rashid, Naghmena; Khan, Khalid Mohammed:
Snatzke, Guenther; Duddeck, Helmut: Voelter, Wolfgang Liebigs
10Annalen 1995, (5), 889-96. 'H NMR (CDCI3) 67.93 (s, 11-4), 7.64 (d, J
8.8 Hz, 21-1). 7.34 (d, J 8.8 Hz, 2H), 5,03 (hr s, WI), 4,87 (br s, 2H), 4.44
(brs,111), 2.81 (dd, J =19.0, 8.2 Hz, 11-1), 2.44 (d, J = 19.0 Hz, 1H),
2.13-1.87 (m, 21-), 1.76-1.52 (m, 21-1), 1.38-1.18 (m, 214). Example 88
1513-(4-Chloro-benzenesulfony1)-4,6,13-triaza-tricyclo[7.3.1.027]trideca-2
(7),3,5- theme MS (ES) We 350.0 (M+H). Prepared as described in
Example 5 using 9-(4-chlorophenylsulfonyl)-2-
(hydroxymethylene)-9-azabicyciop.3.1)nonan-3-one which was prepared
as described in Example 34 and formamidine acetate, See also: Hajos,
Gyorgy; Snatzke, Guenther Liebigs
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20 Annalen der Chemie 1989, (1), 31-3. Example 89
12-(4-Chloro-benzenesulfony1)-3-trifluoromethy1-4,5,12-triaza-tricyclo-
E6.3.1.CP]dodeca-2(6),3-diene MS (ES) m/e 406.0 (M+H) single separate
enantiomers Prepared as described in Example 5 using
9-(4-chlorophenylsulfony1)-2-(1-
25hydroxyethylidene)-9-azabicyclo[3.3.1jnonan-3-one, which was
prepared as described in Example 34 using ethyl trifluoroacetate and
lithium dilsopropylamine, followed by separation using HPLC Method 2
gave 2 separate single enantiomers. Example 90
13-(4-Chlom-benzenesulfonyl)-5-methoxy-4,6,13-triaza- 30
Whatésoglaimed istritieca-2(7),3,5-triene MS (ES) mkt 380.2 (M+H)
Prepared as described in Example 5 using 9-(4-chlorophenylstitfony1)-2-
(hydroxymethylene)-9-azabicyclo[3.3.1]Jnonan-3-one which was prepared

as de]scribe'g &%rﬁégﬂrﬁ%l%ﬁﬁe%gng)d@.ethylisourea hemisurfate. Example
o1 T :

353-Chloro-1244-chlona-benzenesglfenyl)-4,5,12-triaza-trlcyclo[6.3.1.02.
ldodeca- 2(6),3-diene MS (ES e‘§‘]&,r{M+H) Prepared by
chlorination of &
12-(4-chloro-benzenesutfonyl)-4,5,12-triazatricyclo[6.3.1.02,6]dodeca-2(6)

,3-di L - r injmi
(e SALAHERS s, of FEBYrcrs andlortautomers o,
pREIRGESAHENR dnp Mo EsmsWierd5R. (M+H) single separate
enantiomers Prepared as described in Example 5 using
9-(4-eiMerephenylsulfonyl1)-2-(1-
hydroxyethylidene)-9-azableyclop.3.11nonan-3-one, which was prepared
as ddberivéeidgrisaaitnpiel@akysihgtexetohitrileeterddittioatkyl, where each
iisopropylamine, followed by separation using HPLC Method 2 gave 2
rieg imepiiqanlly sobstiikirshet asubsitnabicos DNyt halpars. Sres Ayl
730 (d, J = 8.8 Hz, 29), 5.16 ((E)GI’ s, 1H), 4.45 (t, J = 5.8 Hz, 1H), 2.75 (dd, J
Ca-ly afkenli Co-Goplktyl £1Cs aikaxy halpplkyl Janlealipry Sydraxyly (m,
21-1). 1,80- In, 2H), -1. in, 2H).arj Enantiorner B:
IR e a3y e QR O Aoy Oy g Rk,
IOORL ALt G4l Heterod I%aif@; 1L4En T 3 -80INR t)h H),
C%E’ (d. 3=17.0 ng'?gig), 2.18"](6{5, 3H), %2-1.84%’&1, 29), 1Z.68-1 .5@ (m,
19), R?4nk 78 domBinb) tdrsamBle3381] ring system, where the nitrogen is
attached to the two bridgehead carbons, where 0 or 1 of the carbons in the ring
system is optionally replaced with an —O-, -S(O)o.2-, or -NR1s- group, and where
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»-Cs alkenyl, C4-Cg haloalkyl, C-Cs
alkynyl, hydroxy, hydroxyalkyl, C1-Cg alkoxy, haloalkoxy, ~C(O)OR13, -(C1-C4
alkyl)-C(O)OR13, ~-CONR1gR11, -OC(O)NR10R11, -NR'C(O)OR”, -NR'S(O)2R",

-0OS(0)2R", -NR’C(O)R”, CN, =N-NR12, or =N-O-Ry3;
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12-(4-Chloro-benzenesulfonyl)-3-difluoromethy1-4,5,12-triara- 20
tricyclo[6.3.1.021dodeca-2(6),3-diene MS (ES) trVe 388.0. (M+H).
Prepared as described In Example 5 using
9-(4-chlorophenylsulfonyl1)-2-(1-
hydroxyethylidene)-9-azabicycio[3.3.1]Jnonan-3-one, which was prepared
as described in Example 34 using ethyl trifluoroacetate and lithium
dilsonropylamlne. 1H-NMR (CDCI3) 57.62 (d, J = 8.4 Hz, 29), 7.28 (s, 19),
7.28 (d, J = 8.4 Hz, 252H), 5.41 (s, 19), 4.51 (m, 1H), 2.74 (dd, J =17.4,
7.7 Hwa pdjazers carions) (nat ingludinghesbridgeigad oarbons) indhe id;2.1]
29), 1,56 (m, 19), 1.40-1.25 (m, 1H). ExamPle 94,

"9 QUSRS &h B3I BRI Rk USRe REtaraTEy A [etioaYC A BRY. o
R A R AT S frgeoh A st
S M R R e
alSYNIIDE L&) 81 e I R dilfkddiniAc IS R Fydiogth). 5. 10

(in, 1H), 4.36 (m, 1H), 3.59 (bs, 2H), 2.59 (dd, J = 17.1, 7.3 Hz, 1H), 2.30

h{droxyalidi] Hato, 3418}, HaRikyB T(nT, 2lodIkSk (- NRT(0)RH NR'SDIRE
95 12-(4-Chloro-benzenesulfonyl)-3.difluoromethyl-4,5,12-triaza-

-@OyRo [ AR 5)d(Dde/PI6) 3R+ ) BRREK) mdaG &N ofMvH) 2

separate single enantiomers 5Prepared as described in Example 5 using
Caalkyleryh e thio aheny istoptionally substituted with 1-5 groups
_ngédrox ethylidene)-9-azabicyclo[3.3.11nonan-3-one, which was prepared
!

CORAEIBUSRIEIRHIE 52 0gRYy Cmp atorGieRate abedititen
o e e o ST
By i o S W 9 0s R b e
agj%&hlzcéﬂéﬁsmel[iﬁqTri(ﬁg%yétgr%@ didding A8 bridgdraggtiomer

- 1H NMR (CDC13) 6 7.61 214), 727 (d, J = 8.6 Hz, 2H),
cérbéng) thayxbmibide With tnédfisrel), £50, @Gnd/er5@HIZglblps & Tém a

C)(/(il?)’a‘llkyl ring that may optionally be substituted with one or more groups that
are independently halogen, C1-Cs alkyl or haloalkyl;

R10 and R4 at each occurrence are independently H or C4-Cs alkyl, where
the alkyl is optionally substituted with an aryl, where the aryl is optionally
substituted with 1 to 5 groups that are independently halogen, hydroxyl, alkyl,
alkoxy, haloalkyl, haloalkoxy, CN or NO,; and R4 and R4 together may form a 3-
8 membered ring optionally including an additional heteroatom such as N, O or
S;

R12 is H, C4-Cg alkyl or -SO,-aryl, where the aryl is optionally substituted

with 1 to 5 groups that are independently halogen, hydroxyl, alkyl, alkoxy,
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15=17.2, 7.6 Hz, 114), 2.42 (d, J = 172 Hz, 114), 2.05-1.90 (m, 2H),
1.78-1.60 (m, 214), 1$0-1.45(m, 114), 1.31 (qt, J = 13.7, 4.2 Hz, 1H).
Example 96
12-(4-Chloro-benzenesulfony1)-3-metinyfsulfany1-4,5,12-triazatricyclo[6.3
.1.02iTiodeca-2(6),3-diene MS (ES) nile 383.9. (M+H). 20Prepared as
described in Example 5 using 2-(bis(methylthio)methylene)-9-(4-
chlorophenylsultonyl)-9-azableyclo[3.3.11nonan-3-one which was
prepared by the method of Petra, Pranab K.; Suresh, J. R.; lle, H.;
halogtgyh haloalktay aGbbeoND998, 54(34), 10167- 10178. 1Ei NMR
(CDC13) 67.62 (d, J = 8.8 Hz, 214), 7.29 (d, J = 8.8 Hz, 2H), 5.17 (br 25 s,
114),Reai® H & S5C alkyh pptiongtly siepstitutecbvgthranyl Bydraxyh 26 (d, J =

nlpgen Where, it s oS Sy T 14 S orothe SRt AS 6
. 12_(4-Chloro:h I 12-trlaza-tricyclof6.3.1.0zeid (6
g AT ORGSRl G Raldnh MRS
e”a”tiﬂq‘ﬁrﬁ, BRAPAERSH ?ﬁ&(é‘?&g{:&b’émmpé%%w,ﬂf@(omz —C(O)OR,,

9-(4-chlorophenyisulfonyI)-3-0x0-9-
orTALIRAIGIReBtbhany 80BshteRP ARHTHR/ VHYGRXYROPFRIGIEH, WheRSHESY

in Example 9 using p-toluenesuifonylcyanide instead of methyl iodide,

gfolipwactinptienaiatabstititgiithG td StlgeslipsOthee ateseaepdadently
enantiomers. 35Enantiomer A:11-1-NMR (CDCI3) 5 7.61 (d, J = 8.7 Hz,

hatpgery Bydaxyl.ralyt, atkoxy4)aeaRy(nhaloajkaxgoGih, arpinog ME(BsCa14),
2.59 (dd, Tz 17,1, 7.3 Hz, 1H?, 2.30 (d, J = 17.1 Hz, 114), 1.96-1,83 (m,
au), NEo e 2k (Cr-2p phyDonNShgarth  Enantiorner B:11-1-NMR

R Y SR E TR P
S 5 AR A AN
B ST U SOl D

haloalkoxy, hydroxyl, CN, aryloxy, -SO,-(C-Cs alkyl), -NR1¢R11, C1-Cg alkanoyl,

pyridyl, phenyl, NO,, or -SO2NR19R11.

2. A compound or pharmaceutically acceptable salt according to claim
1, wherein the A-ring is phenyl, C3-Cg cycloalkyl, heteroaryl that is pyridyl,
pyrimidyl, pyridazinyl, pyrazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl, or imidazolyl,
or heterocycloalkyl that is pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, or thiomorpholinyl-S,S-dioxide, where each of the above rings is
optionally substituted at a substitutable position with halogen, C1-Cg alkyl, Co-Cg
alkenyl, C,-Cg alkynyl, C4-Cg¢ alkoxy, haloalkyl, haloalkoxy, hydroxyi,
hydroxyalkyl, CN, aryloxy, -S(O).2~(C1-Cs alkyl), -NR1gR11, C4-Cs alkanoyl, -Co-
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friaza-tricyclo[5.3.1.021dodeca-2(6),3-dien-3-ylamine and isolated by
separation using HPLC Method 2 giving 2 separate enantiomers:
10Enantiomer A: 11-I-NMR (CD300) 67.73 (d, J = 9.1 Hz, 211), 7.32 (d, J
=9.1 Hz, 2H), 5.40 (m, 11-1), 4.43 (m, 111), 2.55 (dd, J =173, 7.7 Hz,
1H), 2.36 (d, J = 17.3 Hz, 1H), 216 (s, 3H), 1.88 (m, 2H), 1.70 (m, 21-),
1.53-1.29 (m, 2H) and Enantiomer B:1H-NMR (CD30D) 5 7.73 (d, J =
9,1 Hz, 2H), 7.32 (d, J = 9.1 Hz, 2H), 5.40 (m, 1H), 4.43 (m, 1H), 2.55 (dd,
J=17.3,7,7Hz. 1H), 2,36 (d, J = 17.3 15Hz, 1H), 2.15 (s, 3H), 1.88 (m,
CaalkyiCI@)PR' yridyl, Shenyh furarnyl-pyrabvtcRysiglidingl eipssgin,
selective inhibitors of gamma secretase. A convergence of evidence
PiRGfazIRY-RaeL B’é‘?ﬁﬂg§g¢r@¥8§'(ﬂ§ﬁﬁ%§y&?ﬁbhsed of the presenifin
subunits, mediates the intre-membrane cleavage of Amyloid precursor 20
protein (APP), and the Notch family of proteins (De Strooper, B., P. Saftig,
K. Craessaqr rsii : '
and Fs'Van %Lg)\'ﬁab\o 188%)aﬂégﬁ%&%?gow]pgr‘g%eﬁﬁﬁgﬁﬁb%g the ni%é?lh
2@etmeapRhigmyloid precursor protein.” Nature 393(6665): 387-90; De
Strooper, 13., W. Annaert, P. Cupers, P. Saftig, K. Craessaerts, J. S.
Mumm, E. H. Schroeter, V. Schpijveys, gl S. Wolfe, W. J. Ray et al.
(1999). "A presenilin-1- 25 depél mma-secretase-like protease
mediates release of Notch intraceIIuIaT omain." Nature 398(6727):
518-22; Minim, J. S., E. H. Schroeter, M| T. Saxena, A. Griesemer, X.
Tian, D. J. Pan, W. J. Ray and R. K (2000). "A ligand-induced
extracellular cleavage regulates ga secretase-like proteolytic
activation of Notchl." Mol Cell 5(2): 197-206; Zhang, Z., P. Nadeau, W.
Songwpeljé)ﬂpoviel, M. Yuan, A. Bernstein and B. A. Yankner 30 (2000).
"Presenilins are required for gamma-secretase cleavage of beta-APP and
transpeakach e (ABNASRIInG e Rl FAk & dartors) in@iRA%2I4]
of APP by gamma secretase leads to beta-amyloid synthesis. Cleavage of
rihgpgyistday gammiviree te fortapartesidtfuseddietsoanitbe Hétdnbryiatie)luiag,
domain (NICD), which translocates to the nucleus and activates gene
eashfsshieh(Bepntionally. sahsBrdedrt Boydstitetable posittenavitB CRCKallsh
and A. Israel (1995). "Signalling downstream of activated mammalian

Clxr&cﬁyc\qawe GrGecrlheykEa-8s RUsyaN, Ri; G dkesyniseing, En-Ce

e e O R
[l in" j i ; “ Seh ,

hgfgéﬂ&ﬁl%g%js%?%%ro )5(1{3' . o(péjr? ‘21' géﬁﬁfgﬁ@g%?%%@g}éreﬁqﬁ?rztser

- Jémz'w@ 9‘91‘«‘3!%‘2@)ﬂiRfoﬂ%%‘%‘?(é’.f(m[%@#@{a@lé%{lflﬁ%’illl\@ﬂéﬁ% the

393(6 activ

683): 382-6). In particular, Notch signaling ates transcription of

pHeRynRBptiRIRINISibsiaga With Drogpolps iHassenmsialy staetusd from

hairy-enhancer of split (Hes). Transcriptional activation of Hest is

hategtateth s cikylefPEs8101C o0 Bikaxir Bialialkyb ialval ke h it Ol iCike

nucleus. These facts have been exploited to develop a reporter gene
N&Xs Aok oR(R Big(fdifg #llsyd -NRIRT1, [Gerthetli@noyl, pyridyl, phenyl,
and -SONR1oR11, and additionally, two adjacent carbons (not including the

bridgehead carbons) may form a cycloalkyl ring that may optionally be

substituted with halogen, C4-Cg alkyl or haloalkyl;
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Salmon, E. Robey., Ni G. Peterson and S. D. Hayward (1996). "Truncated
mammalian Notchl activates CBF1/RBPJk-repressed genes by a
mechanism resembling that of 10Epstein-Bair virus EBNA2." Mel CoB Bid
16(3): 952-9; Lu, F. M. and S. E. Lux (1996). "Constitutively active human
Notch1l binds to the transcription factor CBF1 and stimulates transcription
through a promoter containing a CBF1-responsive element" Proc Nati
Acad Sci US A 93(11): 5663-7). Gamma secretase inhibitors have been
observed to block NiCD formation, and 15inhibit Notch signaling (De
StroOpair] Bf the.carbrors in Fhe(J0 213 riRg Systam s chtimsallyeep|atedwith
Mumm, E. H. Schroeter, V. Schrijvers, Ni S. Wolfe, W. J. Ray et al.

an 19999 (Nogre e rNRE-EBPERdent gamma-secretase-like protease
mediates release of Notch intracellular domain.” Nature 398(6727):

51859)[ 94l {nthis RREBRBINEHBF iR Wit hifrgrPE BRI that are
| " ation. and fissue di o | |
BRI R S tch IS b BV et HAGe T ache i

u yoiting factar | jr IC MEM orger
B A, €€ e, FRaRe - Do S
ali ORNE beeRNch SaingR NI 6)BRS Uity )aRtive rat
@méi@c?onsq%?uct (ZEII;ng;1 p%i‘de’d b)fcﬁﬁéerry e)inmaster,ﬁh%giz at the
-O8(DIeRS|ty-NRGIDIRNIT A, EdsMRIgetes=NJOIRY). andlescribed in Shawber,
C., D. Nofziger. J. J. Hsieh, C. 25 Lindsell, 0. Bogler, D. Hayward and G.
WeiRtwdistely pheag). piddyh pyginmaitiinylirdxbzsiyh disicieyt dliraiidr optratidn
through a CBF1-independent pathway? Development 122(12): 3765-73 in
piResidifylanmeRzinth@ridindpiaidasrlidinyifindelylyepOBr geffdR',
4xwtC13F1 Luc (Hsieh, J. J.. T. Henkel, P, Salmon, E. Robey, M. G.
C%Ehplogen,

-CEALR R4S, VL eRApaANY ybaYtuted with AhARYh RYHLeK

i CBF1/RBPJk- hani bli
Wi e oS A s e RO S e WA R B W
arcg\m&’ébéﬁ\ﬁ’é%io%%v@W&%%[@gﬁy,e&‘@?mwQﬁ.—&ﬁgmgxﬁwl,

gammasecretase cleavage of Notch5E releases the Notch intracellular

CloMBANEXP)ICNDiFhiNEANIREALes EIE NUS|eos M) L eRIaIRFB Sor

CBFImediated transcriptional repression, leading to transcription of the
NQaiiciferase reporter gene. Luciferase activity is easily assayed 35in cell
extracts using commercially available kits. The activity of the reporter
gene is directly correlated with gamma secretes& cleavage of Notch3E,

and as such, a reduction in Luciferase activity provides a convenient

mea®ure ofNIRAMRANGPERAFMAsEHticalAckaRiable sritRteRrtingfo claim
' f the | | f ds for.inhibitj h
3, GHRR 5 AT R T G SRUGRAY SHERILHEH A S0t Tanb'e
. > ) - o
P T el R s IR C el
hailgsﬁsiig%l%ﬁah@%b Iy arNhyaHXyRGIC AN, BRI Lis (Eamme eedkiase

-NR10R11, C1-Ce alkanoyl, -Co-C3alkylC(O)OR’, pyridyl, thienyl, furanyl, pyrrolyl,

pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C4-C4 alkyl, or -SO2NR1gR11.

5. A compound or pharmaceutically acceptable salt according to claim
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The gamma-secretase APP enzyme assay was designed to measure the
specific 10proteolytic cleavage of an APP substrate (MBP-C125 Swe
fusion protein) at the A040 site. The assay used a partially purified extract
of IMR-32 cell membranes as the gammasecretase enzyme preparation
and a recombinant fusion protein containing the C-terminal 125 amino
acids of the Swedish variant of the APP (MBP-C125swe) as the substrate.
This assay involved two steps beginning with the enzymatic reaction
generating a cleavage 15product that was captured with an immobilized
dantietri() op tharrarbprsdmibe-EBhRdpansrsustesinds Terlacgsiwié ane&rage
$roduct was then detected in a sandwich EL1SA assay with a biotinylated
dresr Yty IFRHRs specific to A3 (17-28). Streptavldin-linked
alkaline phosphatase was then added that would generate a fluorescent
signal proportional to the amount of cleavage product. This assay was
used o dis F%L&Eﬂ“ Iﬁ(&éﬂ(ﬁ
Mateéals a%%xse od oLy Brlegg,m i&%f%%g? 1 solutl(t)sﬁ%fgéqié to Clalm
sdetergabim(as; made with water at 42C and then rotated for 30 mlnutes at
the same temperature. This warmed solution of BigCHAPS
(N,N-Bis(3-D-gluconamidopropyl)choiamide )detergent Wy used to

dlssolve % Brain Extract Type- \R(hpld containing a RyQIBHI R 40%

phoshhetdytetianolamine) (St Louis, Mo.) tQ a §oncentration
of 8 mg ﬁ‘ |s solution contai igCHAPS and Iﬂald ary smg 511 is
thenilutdd to¥953 mgfml liBsd with a$5

sodlum Cﬁﬁl‘l —Tjhis final solutld?ﬁc i
' Ay

substrate (Q
96-well mic '
Inhibitor for 30 minutes at 37C. MBPC125 substrate was then added to
InitiavéhgfeiReaction that would run for two hours at 37 C. The reaction was
guenched with the addition of SDS to a final concentration of 0.1% and

then BT ‘Bﬂtﬁ@ﬁﬁaéfﬂﬁmﬁﬁr%%%aiﬂhﬁf&réa%q WhiRDAE ELISA
d f Th d
o Rl e BT o 4 e faele i MAGA AR R ot
inRiperashipenEsaRdae dﬂ%‘g\/?clgéﬁﬁél:te 3 In%érﬁlgrfﬁ”@"”ﬁg Q%P‘&}dée

when tested as descrlbe e ex ibition WI an |

alk)ge #hrD Ty EPARNEMIMINCY-ON GigIR]IgREREY- SRR, (RYdrRsxyT less

than 100nM (C). Compound Name yAPP 1244-C h | o m-benze nese
hifdroxi ik, hatt @yect ieylokal Kyl3 O @ lskidaikexg (BNRGENR"CNR'SO,R”,
-C(O)R’, -C(O)OR’, -C(0)alkylOC(O)R’, -C(O)NR1oR11, 0x0, CN, or
Co-C1alkylphenyl, where the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C4-Cs alkyl, -CO2R’, C4-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO., aryloxy, -S(O)o-2-(C1-Cs alkyl),
-NR10R11, C1-Cg alkanoyl, pyridyl, phenyl, and -SO2-NR1¢R11;

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups
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1244-C hl oro-be nzenes u Ifony1)-5-methyl-4,5,124
laza-tricyclo[6.3.1.02]dodeca-2(6),3-diene; A
1244-Chloro-benzenesulfonyl)-5-cyclohexyl-4,5,12-triazatricycloj6.3.1.02il
dodeca-2(6),3-diene; A
16-(4-Chloro-benzenesutfonyl)-6-pheny1-418,9,16-tetraazatetracyclorl
0,3,1,02'10,051-hexadeca-2(10),3,5,7-tetraene; 6 15-(4C
hioro-benzenesulfonyl)-7-phenyl-4,8 ,9,16-tetraazatetracyclorl
0,311,0210,051-hexed e ca-2(10),3,5,7-tetrae n e; A 12-(4-C h
thatargdpdergadantly oxo, halogen, C4-Cs alkyl, C2-Cs alkenyl, C1-Cg haloalkyl,

R S N e R R
tri 21 -2(6)13-di . (A ) ’ )
S B SR S RS ey R GTRURR; NRSOIR”,
-GHEHINREBYR-IONE=(ENR 16 NCORy5, and additionally, two

ro-benzenesulfonyl)-3-trifluoromethyl-4,5,12-tnazatricyclo[6.3.1.02.61d

agjeesnt dhbahgigidtireluding the bridgehead carbons) may combine to form a
1-(12-(4-Chloro-benzenesuifonyi)-4,5,12-triazatricyclo[53.1

cyoa|kyldacetizabmisgrogtivikalih deaubsituted with halogen, C4-Cs alkyl or
1112-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- tricycl 0[6.3 .1.021 dode

haleahsldi e n-4-y11-2-methykPropan-l-one; C

Rs3, R4, Rs, Rg, Ry are independently of each other H, halogen, C4-Ce alkyl,
C1-Ce haloalkyl, C4-Cg haloalkoxy, CN, hydroxyl, C4-Cg alkoxy, -C4-C3 alkyl-OH,
-C,-C; alkyl-alkoxy, aryloxy, -SO2R’, -NRgR11, C1-Cs alkanoyl, heteroaryl, aryl,
or arylalkyl, or

R4 and Rs, or Rs and Rs 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 C4-C4 alkyl, C41-C4 alkoxy, halogen, or C1-C4
alkanoyl wherein the alkanoyl group is optionally substituted with up to 3 halogen
atoms; or

R4 and Rs, or Rs and Rg and the carbons to which they are attached form
a benzo ring which is optionally substituted with optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
haloalkoxy, CN or NO,; and

R’ and R” are independently of each other hydrogen, C¢-Cg alkyl,
haloalkyl, C>-Cs alkenyl or phenyl optionally substituted with 1 to 5 groups that

are independently halogen, C4-Cs alkyl, -C(O)OR’, C4-Ceg alkoxy, haloalkyl,
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Acetic acid
2412-(4-chloro-benzenesuifonyl)-4,5,12-triazatricyclo45.3.1.021dodeca-2,
5-dion-4-y11-1,1-dimethyl-2-oxo-ethyl ester; C
12-(4-Chloro-benzenesulfony1)-4,5,12-triazatricyclo(6.3.1.0a6ldodeca-2,5
-diene-4-carboxylic acid ally' ester; A 13-(4-Chloro-benzenesu [to
nyl)-4,6,13-triaza-tri cyclo[7.3.1.041trideca2(7),315-trien-5-ylam ine; e
2-(4-Chloro-benzenesuffonyl)-3-tufluoromethyl-4,5112-triazatricyclo(6.3.1
,02.9dodeca-2(6),3-diene; B Compound Name yAPP
hé%mbmzd{@%l&*& @Meéhe%@ﬂ?m%'ﬂb thNBaffioySofés2hanido

p&"??(ﬂé\%’?éﬁ'ﬁéﬁ eWeMW%ﬂnethyl 4,5112-triazatricyclo[63.1.0u}dode

ca-2(6),3-diene; C -1 2-(4-C hi o ro-b enzenesu Ito
ny1)-3-diftuoromethyl-4,5,12-triazatricyclo[6.3.1.021dodeca-2(6),3-diene;

c 7 A compound or pharmaceutically acceptable salt according to claim
12-(4-Chforo-benzenesutfonyl)-4,5,12-triazatricyclo[6.3.1.0261dodeca-2(6

6,)wheielirthglamine; C 1 2-(4-C h loro-benzen esulfonyl)-3-difluoromet
hy1-4,5,12-tri azatricyclo[6.3.1.02.6]dodeca-2(6),3-die ne;

B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl, indolyl
or pyridyl, each of which is optionally substituted at a substitutable position with a
group that is independently C4-Cs alkyl, C3-Csg cycloalkyl, C-Cs alkenyl, C2-Ce
alkynyl, C4-Cs alkoxy, amino, C4-Cg alkylamino, C4-Cg dialkylamino, -S(0).-2R’,
hydroxy, hydroxyalkyl, halo, C4-C; haloalkyl, C1-C; haloalkoxy, -NR'C(O)R”,
-NR'SO2R”, -C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’, -C(O)NR10R11, oxo, CN, or
Co-Cialkylphenyl, where the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C1-Cs alkyl, -CO2R’, C1-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, aryloxy, -S(O)o-2-(C1-Cg alkyl), -

NR1oR11, C41-Ce alkanoyl, pyridyl, phenyl, and -SO2NR1oR11.

8. A compound or pharmaceutically acceptable salt according to claim

6, wherein the B-ring has the formula:
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C 1 2-(4-C hloro-benzenes
ulfony1)-4,5112-triazatricyclo[6.3.1.026]clodeca-2(6),3-dien-7-one; A
1 2-(4-C hlo ro-benze nes u Ifonyl)-7-m ethyl-4, 5,1
2-triazatricyclo[6.3.1iDa]dodeca-2(6),3-diene; C 12-(4-C
hloro-benzonesulfonyl)-1 0-oxa-4 ,5,1
2-triazatricyclo[63.1.024)dodeca-2(6),3-diene; B 12-(4-Cti
loro-benzen es ulfonyl)-7-ethyl-4,5,1 2-tr la
zatricyclo[6.3.1.02i6idodeca-2(6),3-diene; C
12-(5-Chloro-thiophene-2-sultfonyl1)-4,5,12-triazafricyclor62.1.0251dodeca
-2(6),3-diene; C o .-Roo
12-(4-Chioro-benzenesulfgny1)4,5.12-tnazatigycl
,3-dien-7-ol; C N~—NH or N=N
12-(4-Chloro-benzenesuifonyl)-4,5, 12- -ttiazatricyclo[6.3.1.02.61dodeca-2(6
),3-dR#38-MADIHGR; dlkyl, IN-C alkoxy, oxo, amino, C1-Cg alkylamino, C+4-Cs
2-(4-Chloro-benzenesuifonyl)-4,5,12-Thazatricyclo[6.3.1 .021dode

digky246)iBed-R G(O)R]; dwdtanri @ 3Cand whete(th€dashed bond represents an
loro-benzenesulfony1)-4,5,1

optienaksesend o a. 1.02.8}dodeca-2(6),3-diene-10-carboxylic acid ethyl
ester: and C The invention and the manner and process of making and
using it, are now

SA
6 3.1.021dodeca-2(6)

9. A compound or pharmaceutically acceptable salt according to claim
8, wherein R, R4, Rs, Rs, and Ry are independently of each other H, halo, CF3,

CHF; or methyl.

10. A compound or pharmaceutically acceptable salt according to claim

3, of the formula:

R3 R
R4 Ry Rs3 3
R"K;C’ ¢
Rs
802 R
Re Rs 0, d 02
R6 RG
B
B B
N
N N
N
Ris or 0 or S(O)-2
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

126



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 5 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
particularly point out and distinctly claim the subject matter regarded as
invention, the following claims conclude this specification. What is
claimed is: 1.A compound of the formula: 0"0 'Si 'NI 42 stereoisomers,

"\%ﬁ&ﬁ?@r@'mt eyl SrsrCoisioat %Vhr%&etallfﬁw'el%z&ﬁ alkynyl, C+-Ce
B R ene UPRUTe s AR BR: SOty FOETBhaly
“2{*@%‘%‘&%“ T S

@ kanoyl 0C3alkylwggf&|¥C%E&gRZ (oSl SN ERR L -C6

heteroaryl, heterocycloalkyl. aryl, arylalkyl, or
CraRAPHRORWhere th&prng| R2opasHamesichimtiay With 11 5igepapstem,
where the nitrogen is attached to the two bridgehead carbons, where 0 or
intepehderditheeisctethieonmbatygeenCs-Op ttkyh M @R @EQyitikary;0-,
-3(0)0.2-, or -N R15- group, and where the [3.2.1] ring system is optionally
ha|qgdtitliterlagltiexy, hygrexyh GRUNO sharyimey inéPirdéntGaollsyihalogen,
Ol C6 aIkyI C2-C6 alkenyi, C1-06 haloalkyl C2-C6_alkynyl, hydroxy,
gﬁeemesﬁwwme@ww c%éadiﬁsRm

f"&%”éﬁ’éﬁé"% RIS PR S G Ml e O
%?%*%Eﬁ’%’%g*f’&i@?%%? B ESa st LG TR

0 -
e, ﬁ?ﬁﬁ%@ﬁ?@ﬂﬁéﬁ%@%@ﬁﬂﬁ@aﬁs ©

CRIEKYN-CLO ISR CBYDNIRAHR 1 LD COMBIBRINONRISLO )IRKRRIBI@):R”,
-3(0)0.2R’, hydroxy, hydroxyalkyl, halo, 01-C2 haloalkyl, C1-C2

-D3(EYIRIx YN OIRTRCN NS URR "'or- EKB PR 1) @Rditig@)nltwi® C(0)R',
-C(0)NR10OR11, oxo, CN, or CoCialkylphenyl, where the phenyl is

agdisesnbagroapsinatncuding- the rigaehiaasiratbens)mayeqewngte form a

halogen, C1-C6 alkyl, -0021T, 01-Cs alkoxY, haloalk lko

A GRS R B PUSEIL 9y BB e il 03 Grs SR
hg{o%noyl pyridyl, phenyl, and -SO2NRwRIi, and additionally, two adjacent
carbons in the [3.2.1] ring system (not including the bridgehead carbons)

may eQrbing, i RDSAiARGIRranty B oBBA DR H2ndERieRS &1 ST IG,

cycloalkyl fing'that may optionally be substituted with ‘one or more groups

chet, Adare ends W balesgNCRl-mr Ay, @, hedemlexy, -CRig akg-BH at

each occurrence are independently H or Ci-Cs alkyl, where the alkyl is

-OpUaratkiyl-alkostiaadowith SOR'Y N gRe: {16 Dy bikamulyb rretgreabfianycor
with 1 to 5 groups that are independently halogen, hydroxyl, alkyl, alkoxy,
andadielk@r haloalkoxy, CN or NO2; and Rio and Ri | together may form a 3-
8 membered ring optionally including an additional heteroatom such as N,

0 or $4 and Rg 95 s andtReand fye sarkens éewwmér@n%%ﬁmghed form’
%&3%19? Qﬁ %‘ﬂg&ﬁl%g& nn&'(ﬁr‘ﬁ%ﬁ g‘ %}) 5?1&'1 deBE&HS W|%019€2‘r,] 3,

or 4 groups that are independently C4-C, alkyl, C4-C4 alkoxy, halogen, or C4-C4
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haloalkyl, haloalkoxy, CN or NOZ2; R13 is H or C1-C6 alkyl optionally
substituted with aryl, 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 NO2; R15 is H, aryl,
heteroaryl, heterocycloalkyl,-C(0)R’, -C(0)OR’, or C,-C6 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(C1-C6 alkyl),
algpopxtwigkein toa att@nren/grermie 2ptierplly substiver withdite 3 halogen
occurrence are independently hydrogen, Ci-Ca alkyl, haloalkyl, C2-C6
Al Aor phenyl optionally substituted with Ito 5 groups that are
independently halagen 6 alkyl, -C(D)OR', C1-C6 alkox loalk
nalod RO RO G, Sy e APt i g RS o
idyl. " ioRIi ngg or
a?#ﬁ?n@!@i%ﬂgﬁifc eptaﬂo e ?e%%{gi% ing ?ﬁ:gﬁr@fﬁ vg\;}wnereln the A-ring
i@ dpeRaghtyhaiSgerc Ry N URIPHKMAHEIGARAY hABEKSY!. CN or NOy;
pyridazinyl, pyrazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl, or imidazolyl, or
heteraeyeio ®kyréiatispenoanisinglepipesttinhypiogeazioyicealkgholinyl,
thiomorpholinyl, or thiomorpholinyl-S,S-dioxide, where each of the above
helogdkid, 6htCnalkesviatipheny o pticoditisuditiiedsiitn Wiatd igadogeihat
C1-06 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 0t-C6 alkoxy, haloalkyl,
FIBAARSRS Ry PRy Salsy] CH QIR - S(ahor Celealiy),
-NRioRli, CI-C6 alkanoyl, -00- C3alk IC&O)OR' pyridyl. thienyl, furanyl,
halRatoxyp RNy CNimien - ety 9@'5}4%’%', F%ﬁypﬂfgﬁ)ﬂliﬁﬂfgéwor
-802-NR10R1.3.A CO d gr pharmaceutically acceptable salt
p&%cgr&l%’%’c aim Q6W1 a0

offmita™ wherein, two adjacent carbons
(not igcludi i j ANy ine
o forrberr o Lo RS B AR B0, el e
Yy e Hie bpfralikiiBliiablaIRANIGRINIYN SEMRalky(OIRC8
p?}%lm%, C2-C6 gg‘ﬁyl,%ﬁé alkyny%(n?}-C6 alkoxy, gaminot,%;?-06
-G(B)eRI|rwr, € 1CE alikiibdptionainos ubdtitstRuitty ghexiyl oy by haleyen,
Ci-02 haloalkyl, C1-C2 haloalkoxy, -NR'C(0)R", -NRSO2R", -C(0)R,
wWE(e) iR, alc\() A OT(B)FS, A OptIEGIRY sylbstiBue with G doGiakguprdhatt

where the phenyl is optionally substituted with 1-5 groups independently

aEe [REEREIRANtMBIpIR N CINEERy £ -E 02l i€ Al Grffudiriralkyl,

haloalkoxy, hydroxyl, CN aryloxy, =S -2-(Cj- lkyl),
e PteAkowy R Ao P Gtn AN e SN e k). o
Nr(ag(_iitionally, two adjacent carbons (not including the bridgehead carbons)
may form a cycloalkyl ring that may optionally be substituted with halogen,
C1-C6 alkyl or haloalkyl; U or 1 of the carbons in the [32.1] ring
system is optionally replaced with an -0-, -S(0)0_2-, or -NR15- group:
the [312.1] ringdmpetindalprabatibeiatamitadcsbtabler shlf ERdpRIhHG tG Efaim
independently oxo, halogen, C1-C6 alkyl, C2-C6 alkenyl, Ci-C6 haloalkyl,
1@ 2vB&reikkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy, haloalkoxy,
-C(0)01213, -(Ci-C4 alkyl)-C(0)01%, -OONR101R11, -OC(0)NIi1 oRi 1,
-NR'd1e)Biing isrgaznir: imiszyik pPYIRIG  drRrzotgNpyriolgdys, or
=N-0-Ri3; and . R15is H, phenyl, pyridyl, pyrimidinyl, oxazolyl,
piﬁ?&r‘ﬂ’ﬂ'ﬂx}aﬂﬁﬂ'}ﬁﬁﬂ#&?}fl’[}fﬂ%‘?&ﬁﬂ"ﬂ| AR AR oPSIRIANY smidazolidinyl,
indolyl. -SO2R' -C(Q)R’ -C(0)OR, or C1-C6 alkyl optionally substitut.
PRI o, S e S Rl S e o
optionally substituted with 1 to 5 groups that are independently halogen,
hydroxyl, C1-04 alkyl, C1-C4 alkoxy2€1-04 haloalkyl, C1-C4 haloalkoxy,
CN, amino, NH(C1-C6 alkyl), N(C1-C6 alkyl) (C1-C6 alkyl), or NO2.
A compound or pharmaceutically acceptable salt according to claim 3,
where the A-ring is phenyl, which is optionally substituted at a
substitutable position with halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, CI-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN,
aryloxy, -S(0)0_2-(C1-C6 alkyl), -NR10OR1, Ci-C6 alkanoyl,
-Co-C3alkylC(0)OR’, pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl,

—— ninerndinvl ninerazinvl nbhenvl nbhenvl C1-CA4 alkvl or - SO2NR1OR11 A



4, where 0 of the carbons in the [3.2.1] ring system is replaced with an -0-,
-S(0)0_2-, or -NR15- group. 6.A compound or pharmaceutically
acceptable salt according to claim 5, of the formula: 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
C1-C6 atkyl, C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-C6
alkoxy, amino, C1-C6 alkylamino, C1-C6 dialkyiamino, -S(0)0_21R.,
hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, C1-C2 haloalkoxy,
subglitatabir'positior withre growp that isddsosndenty aikGrcatiod) Ra-Cs
-C(0)NR10ORsi, oxo, CN, or C0O-Clalkylphenyl, where the phenyl is .
CM gz/.-,%g # mino,

ke Catasikard - ferCe alkynylde it ikmte AR Cetla
halogen! C1-C6 a - C1-C6 alkoxY, haloalk lqal ,
CH I ERTGSS ity e DRPRkTc et el

- n 02. T 241 e ) . ,
e S O O I SRR
-SOMRARY], & EnalberylcCalkiipHanalibré Zhe pradkynidl opyeraty.
hydroxyalkyl, C1-C6 alkoxy hatoalkoxy, -C(0)OR13, C4
sy HEQOVRR 136-Glo(HiNiRdélehiie rihré{BMdFd T roMRBGIBIRC ~C @KYR",
-NR'C(0)R", CN, =N-NR12, or =N-O-R13, and additionally, two adjacent
-GQrBars: {Beaikekydime) chksybr thjedlksaxychyldomag). N, dEdatangaxyfof{Qho-2-
cycloalkyl ring that may optionally be substituted with halogen, 01-C6 alkyl
(Grhartiarky:NR10f 8, GQACralkarey R pyaidyinelgishoriiySS afher H,
halogen, CI-C6 alkyl, C1-C6 haloalkyl, C1-C6 haloalkoxy, CN, hydroxyl,
01-C6 alkoxy, -C1-C3 alkyl-OH, -01-C3 alkyl-alkoxy, aryloxy,
-SO2R,Ci-Gc alkanoyl, heteroaryl, or. aryialkyl. or 4 and R5, or RS
and A8 and R BoER St et Ao A el sl EBtrding ¥ S
1@%&@@{9@@%9& M’ge{ﬁéq(?m{lﬂgg which is optionally substituted with 1,
Z, 3, or 4 groups that are independently Ci-C4 alkyl, Ci-C4 alkoxy,
halogen, or Ci-C4 alkanoyl wherein the alkanoyl group is optionaty

independently;
or NO2; and R'and R" are independéntly of each othér hydrogen, ’

C1-C6 alkyl, haloalkyl, C2-G&valkenyl or phenyl eptionally substituted with
Ito 5 groups that are irrlrplepen ent’l¥{halogerrr,}, 0I-C allga, -C(0)OR', Ci-C6
alkoxy, haloalkyl, e 2

N—NH ,or N=N
Rz is H, C4-Ce alkyl, C4-Cg alkoxy, oxo, amino, C1-Cs alkylamino, C4-Cs
dialkylamino, -R’'C(O)R”, halo, or CF3; and where the dashed bond represents an

optional second bond.

13. A compound or pharmaceutically acceptable salt according to claim
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haloalkoxy, hydroxyl, CN, aryloxy, -S02-(C1-C6 alkyl), -NRioRii, C1-C6
alkanoyl, PYridyl, phenyl, NO2, or -SO2NR10R11. 7. A compound or
pharmaceutically acceptable salt according to claim 6, wherein the
B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,
irnidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl,
indolyl or pyridyl, each of which is optionally substituted at a substitutable
position with a group that is independently Ci-C6 alkyl, C3-C6 cycloalkyl,
C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 alkoxy, amino, CI-C6 alkylamino,
1 whereimRyl&#nife, Ra(@wd RRamyiddepgndpotty.giziegh bther 8ibaip, CFs,
haloalkyl, C1-C2 haloalkoxy, -NR'C(0)R", -NRSO2R", -C(0)R’, -C(0)0OR1,
CHEenametod:(0)R', -C(0)NR10R11, oxo, CN, or Co-Clalkylphenyl, where
the phenyl is optionally substituted with 1-5 groups independently selected
from halogen, C1-05 alkyl, -002R, C1-C6 alkoxy, haloalkyl, haloalkoxy,

1 AR SO 500 MR

3,Riigmaceutically acceptable salt according to claim 6, wherein the B-ring
has the formula: R20 N--NH, Or R20 is H, C1-C6 alkyl, C1-C6
alkoxye AxfingM8in3-C; kytfoalkylamtiem, iS dptiéndinlldpsataed BGO)R, halo,
or CF3; and where the dashed bond represents an optional second bond.

subshtutabip pasiion withinabugst) GHE aalby 6 eszkenyt, 000y atkgleibCa;
wherein R3, R4, Re, Re, and R7 are independently of each other H, halo,

CrigygHivslkyidnaigalkoxyl bydrexyh hydraxyalinhabiNasadexslhs(0)o-2-

acceptable salt accordinlg to claim 3, of the formula: wherein, the

(G Gigieh HNRsefiary FonGrenliangi Gl COER ayuskiiinpiind
oS BB B ™

I mjng, 01-C6 alkylarnino, 0-C6 dialkylamino, -3(0)0_21Ril,
S%/lfg?r%o}é(ﬁhy (ra(,)xyalkyl, halo, 01-C2 haloalkyl, 01-C2 haloalkoxy,
-NR'G0 bﬁ‘: }Nlﬁ&@%{%mf;@ﬁoﬂéﬁ@%nug@%ﬁ{hwo@@)gr 4 groups

-C(0)NR10R11, oxo, CN, or CoCialkylphenyl, where the phenyl is

thapsir At semssiitieske/ albgea! @iPS BIGRETHE N AIks/YR. 00 AT Paoalkyl,
halogen, C.1-C6 alkyl, -CO2R’, C1-C6 alkoxy, haloalkyl, haloalkoxy,
Chgdrakyhy: RyWaq, hydmuy (0104 @ikogyatialhalkoxys-QIKa iRl pyGalyl,
phenyl, and -SO2NR10oR11; the [3.2.1] ring s stem IS (”)ption,ally )
CoalsytitGE) Rre1 - ONRuoR1grdABEIMR f1in NP AR IR I94R 13BN,
I-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl, C2-C6 alkynyl. hydroxy,
st A

AR O -l NNRsa18,5N-C-{dypandiadd

S R e R SRl
o RS ART EhAB AESA6, RIB00) e, AP ©

form a cycloalkyl ring that may optionally be substituted with halogen,
hdiokifaf. alkyl or haloalkyl; R3. R4. Rs, R6, R7 are independently of

each other H, halogen, CI-C6 alkyl, C1-C6 haloalkyl, C1-C6 haloalkoxy,

CN, hydroxyl, C1-C6 alkoxy, -01-C3 alkyl-OH, alkyl-alkoxy, aryloxy,

-SO2RP,C1-C6 alkanoyl, heteroaryl, aryl, or arylalkyl, or R4 and Rs,

or R§&nd Reemgataderipbagmecstiicalinegcapiahie sadesaidiag to claim

heterocycloalkyl or a heteroaryl ring which is optionally substituted with 1,
3, Wher8 4 groups that are independently C1-C4 alkyl, C1-C4 alkoxy,

halo%eenA-orEn%]ié%éteroaryl that is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl,
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alkanoyl wherein the alkanoyl group is optionally substituted with up to 3
halogen atoms; or R4 and R5, or 1:26 and R6 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,
haioalkyl, haloalkoxy. CN or NO2; R'and R" are independently of each
other hydrogen, C1-C6 alkyl, haloalkyl, C2-C6 alkenyl or phenyl optionally
substituted with 1 to 5 groups that are independently halogen, CI-C6 alkyl,
-C(0)OR', C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN, aryloxy,
thienwh-ferangle Ryreply| - RiaaRIN], oningdaziokdnesthmf minghgsentipnaty2, or
-S02NRIOR11; and R16 is I-I, phenyl, pyridyl, pyrimidinyl, oxazolyl,
SUBRIHIRALERR, Py RTGISHASERIANE RASKRIS IR GTRURSITRAL A8 dazolidiny!,
. indalyl, -SO2R'. -C(0)K. <C , ar Cl:C6 alkyl qptipnally substituted with
n p?%%'{ﬂ?@ ro%?ﬁeégf RAIS: ér%;%éfg‘fﬁekg%ﬁ/é %ye %& r%yb?ér@ 85[1)&%}’1’ally

hazHlagyf%%%&%&%tﬁ’yﬁr%Wgé@ﬁ RyNERRERABIYY-BRA0SRCIVArakYY -

|
4 alkyl, C1-C4alkoxy, 4'haloalkyl, CI-C4 haloalkoxy, ON, amino,

NIRIGRG L 5603 EandYC EGE AADEIRE S i) thiehiP 2urhy, $9FEILUNd OF
pharmaceutically acceptable salt according to claim 10, wherein the
pyiraiidtnis, pyperdinylipiskraiyyl nytiesiyl, phanl ¥, 04 eikplinod - ORI Ry |,

imidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl,
ariddolyl or pyridyl, each of which is optionally substituted at a substitutable

position with a group that is ind_ependently_Cl-CG_alk%l, C3-C8 cycloalkyl,
c2-deedikenlliricpsystamympptionatip skelil ety €2 Ceand/RieRs,

C1-Cadialkylamino, -S(0)0._2R', hydroxy, hydroxyalkyl, halo, C1-C2
OB R PR CHH S BBIRAoR R R Ge BT Lo e Pl
-C(0)alkyl -C(0O)NRI 10_,NorC-iIkIp hefga
C AR R S e R e e

r \ Ci-( Il CORR; Ik OXg¥a? l,. h
R R S R B A RS A S (U
-o8tenRy| NRid O HreeN, aRdNRQ2NRIBEH, ; badwdatonsiido
pharmaceutically acceptable salt according to claim 10, wherein the B-ring
adjacetitedasongdnot iRAIING Rk MrgeHeaRearivhs) Gha)Tathhin® 10G6rm a
alkoxy, oxo, amino, 01-06 alkylamino, C1-C6 -R'C(0)R", halo, or CF3; and
cygRaleytagithel sapy ntioaaie Serrybatityirtbyith Sedesrnbem@es1akxl or
compound or pharmaceutically acceptable salt according to claim 12,
¥in Ra, R4, Re, Re, and R7 are independently of each other H, halo,
CF3. CHF2 or methyl. 14. A compound or pharmaceutically
acceptable salt according to claim 3, where

16. A compound or pharmaceutically acceptable salt according to
Claim 15, 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, C4-Cs alkyl, C4-Cg alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, aryloxy,
-S0,-(C4-Cs alkyl), -NR1oR14, C41-Cg alkanoyl, pyridyl, phenyl, or -SO2NR1oR11,

where each R1p and R44 is independently H or C4-Cs alkyl.
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the A-ring is C3-C8 cycloalkyl, which is optionally substituted at a
substitutable position with halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, C6 alkoxy, haloalkyl, haioalkoxy, hydroxyl, hydroxyalkyl, CN,
aryloxy, -S(0)6.2- (Ci-C6 alkyl), -NRI6R-11. C1-C6 alkanoyl,
C0-C3alkylCO2R, pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C1-C4 alkyl, or - SO2NRIOR1i, and the
[3.2.11 ring system is optionally substituted with 1, 2, 3, or 4 groups that
are independently oxo, halogen, C1-C6 alkyl, C2-C6 alkenyl, Ci-Cs
haloalkyl, C2-C6 alkynyl, hydroxy, hydroxyalkyl, C1-C6 alkoxy, haloalkoxy,
-C(0)01R.13, -(C1C4 alkyl)-C(0)OR13, -O0ONRIOR11, -OC(O)NR1eRli,
-NR'E(0)0R-cormrasts) oRphagaRepsticallx peespirble SRIt 2peqNg e Flaim
=N-O-R13 and additionally, two adjacent carbons (not including the
’W@%head carbons) may combine to form a cycloalkyl ring that may

optiqpally j i - Kk / ... 15 A
comie B B TS il SR Wiflrazint
mYYDREF RTINS PR ORI GRARRShBIRIFNS, SMisRie ! AYEY&azdRH! of the
pyrazinyl, thienyl, furanyl, pyrrolyl, pyrazolyf, or imidazolyl, each of which
aboveniyiyoptibatilytedbatinmedait e (D SiEibId pbistioasiitnsalvge s eywos
that are independently halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6
Ceatlyyy G X @B ek Cp-Oa blkyiayl, K403 latooxy hiyalkaatigyl Hyaloakyaiivyl, CN,
aryloxy, -S(0)0.2-(C1-C6 alkyl), - NR10R11, C1-C6 aikanoyl,
hydroxy B aixgroxyaist, Btiayienien§(Qlradi-By ey, gYRalting1-Ce

piperidinyl, piperazinyl, phenyl, phenyl C1-C4 alkyl, or -SO2NR10R11,;
alkgigYl. Coooplo G YRR tTHhHEA b RYEER e BNTRICETS, 3, or 4

o RS e ARTO R A S BR R My,
NRBR o S RN AR R oupe

that @ iiep kAt e Hilo JUR, FirGelikfiatons ARehinclidtoXIBalkyl,

bridgehead carbons) may combine to form a cycloalkyi ring that may
CoD¢ anghybryaribs)itHieronidiys 0gety, sikokys lalodikeialeIRYORA,A(CH-

compound or pharmaceutically acceptable salt according to Claim 15,
CavatieriiG(PEOR rintCiONRieRyf, fOGIING: @i+ dsNREE(O)SIRINi RIS (€hBhally

substituted at one or more substitutable positions with groups that are

-ORlBnadIRi{ HABy AN ANk g T-CsRurcang, adsisanally i alkoxy,
hydroxyl, CN, aryloxy, -S02-(01-C6 alkyl), -NRioRji, 01-C6 alkanoyl],
R BT T ESRE B PRCARR et iR tb B GorPlge © form a
' rCl- lkyl, 17.A.C ponﬂ armaceuticall
or N e B oA s R R Y
haﬁ}g&w_cycloalkyl that is pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, or thiomorpholinyl-S,S-dioxide, where each of the above
rings is optionally substituted at a substitutable position with halogen, Cr
C6 alkyl, C2-05 alkenyl, C2-05 alkynyl, C1-05 alkoxy, haloalkyl.
haroalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(0)0..2-(01-C6 alkyl),
-NRioRn, C1-C6 alkanoyl, CO-C3alkylCO2R, pyridyl, thienyl, furanyl,
pyrrolyl, pyrrolidinyl, piperazinyl, phenyl, phenyl Cral alkyl, or -SO2NRioRit
and the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4
groups that are independently oxo, halogen, 01-C6 alkyl, 62-C6
alkenyl,haloalkyl, C2-C6 alkynyl, hydroxy, hydroxyalkyl, 01-05 alkoxy,
haloalkoxy, -C(0)OR13, -(Cr C4 alkyl)-C(0)0R13,-0C(0)NR10R11,
-NR'C(0)0R", -NR'S(0)2R", -0S(0)2R", -NRC(0)R", CN, =N-NR2, or
=N-0O-R13 and additionally, two adjazent carbons (not including the

bridgehead carbons) may combine to form a cycloalkyl ring that may
optionally be substituted with halogen, C1-C6 alkyl or haloalkyl.
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18.A compound or pharmaceutically acceptable salt of formula: wherein
A is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, where each ring is
optionally substituted at a substitutable position with halogen, 01-C6 alkyl,
C2-Cs alkenyl, C2-05 aikynyl, C1-C6 alkoxy, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, CN, aryloxy, -S(0)a.2-(Ci-05 alkyl), -NRIOR,H,
CI-Cs alkanoyl, C3-C3alky1CO21T, pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl CI-C4 alkyl, or
-S02NR10R11; the bridged ring including the fused pyrazol ring is
optionally sphssitigieshdtar pHasHHsRIeaNg Sibesprittie 3 Gt forhailis
independently C1-C6 alkyl, C3-05 cycloalkyl, C2-C6 alkenyl, C2-C6
alkynyl, Ci-Cs alkoxy, &uo, C1-C6 alkylamigp,{C1-C6 dialkylamino,
-3(0)0_2R, hydroxy, hy kyI, halo, CI-C%% yl, C2 haloalkoxy,
-NRC(0)R", -NR'302R\, -C(0JR’, -C(0)OR’, -(®%i-C, l)- C(0)OR13,
-C(0)alkylOC(0)K, 10R1 1, -0C(0 R1, -NR1C(0)OR1, oxo,
CM, or Co-Cialkylphenyi, Where the phenyl is ally substituted with
1-5 groups independentufselecteobfrom halogen\N@T-CG alkyl, -CO2R’,
C1-C6 alkoxy, haloalkyl, haloalkoxy, hydroxyl, CM, NO2, aryloxy,
-S(0)@l®(en -C6 alkyl), - NRioRm, CI-C6 alkanoyl, pyridyl, phenyl, and
-S02NR10R11; R10 and R11 at each occurrence are independently H
or CI&0is andyicyairaiyhBelnipary pithaiamcyciealitvkerhritheashingshere

oRSREBISHORHBISN Hhe o m B B MR RGP e s A St
d h 3- b ' lonally includi
R T R A R

h aUSW; ,alkenyl or phenyl optionally substituted with 1 to 5
AR SRIE

at aré independently halogen, CI-C6 alkyl, -C(0)01T, C1-C6

-/ Ol haRIkRKY OIS @RAnEH, CREQENyISOIR Chyriddl a1,

-NR10R11, C1-05 alkanoyl, pyridyl, phenyl, NO2, or -S02NR10R11;
furariyicl mgrelglqnimolidingl, ipéoiiiays, pipetazes/bbaigoseengr € a0d/alkyl,

tautomers or pharmaceutically acceptable salts thereof, 19. A
occshhbiihoRhat is selected from:

11—(4-Ch|ore-benzenesuIfonyl)-9,9,10,10-tetraf|uoro-4,5,11-triazatriCéctzilc;l[t

6 2.1t Bldead cin ingladingiibe furepRAFATRbENda IRPHRRRIM Mt
heregf. . 20. A d of treafing. Alzheimer's di isi
a SEiEbln P o T L A SR B Ao SRRATEDI G Bneb BN G Kt of
cgéfc_{/gllgyf,ocf‘-?%t_b‘?krﬁﬁyl”bé@ﬁ SIWﬁé/E 8%58%%3@?3?%-8@&%%”%@?%60

composition comprising a compoun aim'1an least
CUEs, BRAKIRARISICOID ARG MRD-GRIKYE RIS XO\PS RafGUMTE, C: -
binder or disintegrant. 22.A compound or pharmaceutically acceptable salt
Caeetsdikexio MNRB(O)R”, -NR'SO.R”, -C(O)R, -C(O)OR', -(C1-C4 alkyl)-

C(O)OR3, -C(O)alkylOC(O)R’, -C(O)NR10R11, -OC(O)NR19R11, -NR'C(O)OR’,
oxo, CN, or Cy-Cialkylphenyl, where the phenyl is optionally substituted with 1-5
groups independently selected from halogen, C4-Cs alkyl, -CO2R’, C4-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, aryloxy, -S(O)e-2-(C1-Cs alkyl), -

NR1oR11, C1-Cg alkanoyl, pyridyl, phenyl, and -SO,NR1oR11;
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3, of the formula: C3-C8Cycloakyk, \32502 Oror 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 is
independently C1-C8 akyl, C3-C8 cycloalkyl, C2-C6 alkenyl, C2-C6
alkynyl, C1-C8 alkoxy, amino, C1-C8 alkylamino, Ci-C8 dialkylamino,
-3(0)0.2R, hydroxy, hydroxyalkyl, halo, 01-C2 haloalkyl, 01-C2 haloalkoxy,
-NR'C(0)R", -NR'SO2R", -C(0)R', -C(0)0OR, -C(0)aikylOC(0)R1,
-C(0)NRI3R11, oxo, CN, or Ca-Cialkylphenyl, where the phenyl is
optidRalgnsLBstial RPN RECUIERHESATS IndepritRminEerdetees fiyl, where
halogen, C1-C6 alkyl, -CO2R1, 01-C6 alkoxY, haloalkyl, haloalkoxy,

th ¥ cetenrily SUBRLRGYYtham Rivh-where dhaiRly 1 erloRAY 1-06
lkanoyl, pyridyl, phenyl, and -S02NR10R11: and the [3.2.1] ring system
sERRAT R ke R s il 36T
I I - [ l, "y -
P A B P O R e s R e o
mekéréiingJopiENBIRA B cni¥itg (N it BHRIHRABatoMdBdRRs N, O or S;
-NR'C(0)R", CN, =N-NR12, or =N-O-R13 and additionally, two adjacent
arghrbons (not including the bridgehead carbons) may combine to form a
cycloalkyl ring that may optionally be substituted with halogen, C1-C8

alkylRSriqapsiatigen, Cq-C3 akytonataaling, EhrPuateny igiisnyboptivablly
salt according to claim 22, wherein the C3-C8 c@oalkylﬁ%zoup IS

subipditted ithcl taob afpuRrs tiaparayndepanaendy kglersin StyiCediioocty!.

A compound or pharmaceutically acceptable salt according to_claim 3,
- z QR ¥ aglk%;{gl:@palkyl, haloaﬁ(oxy, hpydroxyl, éN, aryloxy,g'-éoz-(év

Ce alkyl), -NR10R11, C1-Ce alkanoyl, pyridyl, phenyl, NO,, or -SOzNR1oR11;
including stereoisomers, tautomers, mixtures of stereocisomers and/or

tautomers or pharmaceutically acceptable salts thereof,

19. A compound that is selected from:
11-(4-Chloro-benzenesulfonyl)-9,9,10,10-tetrafluoro-4,5,11-triaza-
tricyclo[6.2.1.0%®Jundeca-2(6),3-diene;

and pharmaceutically acceptable salts thereof.

20. A method of treating Alzheimer's disease comprising administering
a therapeutically effective amount of a compound or salt of claim 1 to a patient

with Alzheimer's disease in need of such treatment.

21. A composition comprising a compound or salt of claim 1 and at
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the B-ring is a heteroaryi or heterocycloalkyl ring, each of which is
optionally substituted at a substitutable position with a group that is
independently C1-C6 alkyl, C3-C8 cycloalkyl, C2-C8 alkenyl, C2-C6
alkynyl, C1-C6 alkoxy, amino, C1-C6 alkylamino, C1-05 dialkylamino,
-5(0)6.2R’, hydroxy, hydroxyalkyl, halo, C1-C2 haloalkyl, 61-C2
haloalkoxy, -NR'C(0)R", -NR'SO2R", C(0)R', -C(0)OR,
-C(0)alkylOC(0)Fe, -C(0)NRIOR11, oxo, CN, or Cr Clalkylphenyl, where
the phenyl is optionally substituted with 1-5 groups independently selected
leas PnepbgEnaceLicelyirRgeepiabie soent CGalisnaty exelRianty CaERs ahibstor
hydroxyl, CN, NO2, phenyloxy, -5(0)0.2-(C1-C6 alkyl), NR10R11, C1-C6
oréill’?é{?ﬁ?r?ﬁﬁlridyl, phenyl, and -502NR1eR11; and the [3.2.1] ring
system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C1-C6 alkyl, C2-C6 alkenyl, C1-C6 haloalkyl,

C2-GB alky, - Q”f% , .

-C(c%c?iR1§%{g¥%%${%%%¥ggﬂf%o%%lm1%,%&%%%‘81%&“
3, HIhE IRBIa:-NR15(0)2R1', -05(0)2R", -NR'C(0)R", CN, =N-NR12, or

=N-0O-R13 and additionally, two adjacent carbons (not including the

bridgehead carbons) may, gg@ingdaform a cycloalky} ongytiakima
Cs@pﬁbﬂaﬂﬂfybeagubstituted with halogen, ~
compound o pzharmaceutically accep
wherein the [het
thienyl, or furadhy
substitutablé pogitions with groups that dependently halogen. ( ‘
alkyl, C1- oxy, CF3. OCF3, hydrox N, phenyloxy, -502-(C1C6
alkyl), -NRToR11, I-C6 alkanoyl, pyridyl, phen§ll, or -502NR10Ril, where
eacm}? nd R11 is independently H or C1-C6 alkyl. wherein the
B-ring 1S a heteroaryl or heterocycloalkyl ring, each of which is optionally
subsie ey & shslidalioPRSRR LR W R LaRhisrtiRgeRdenty
Ci-Cs alkyl, C3-C8 cycloalkyl, C2-Cs alkenyl, C2-C€s alkynyl, Ci-Cs alkoxy,
opfiBHafy Sisttalkdanrubstittiasiagedmatvath 2w thdiysroxY,
hydroxyalkyl, halo, C1-C2 haloalkyl, 01-C2 haloalkoxy, -NR1C(0)R",
indbibe AR is G(@H Penda NI -CLA R ICA Dy (YR aly XPHEL @iy 0X3:Co
CN, or CoCialkylphenyl, where the phenyl is optionally substituted with 1-5
aligraxlp& irfecplsprasraiyinel Sotéa Alsamingy &h; C1dekyrpinas $1R)--Cs
alkoxY, haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyl

R BRI IRGRIF AU SRRSO YD
NSRS, S iR SO MR, SO 5 &y,

- , Gl I - Jydr l,
R T SR PR e e R R B R o
indep SO NHHAMYRF 1RS0:6(@2R; alRIREO)R”,
CIS, =N-NR2, or =N-O-R13and %d%%ﬁg?ﬁf'tﬁg%%ﬂjacent carbong (not

hailoalikglingatbelksigg aheastydadIoeDm plicamiine to form a cycloalkyl ring
that may optionally be substituted with halogen, C1-C6 alkyl or haloalkyl.

-SP0)hedbinfe @ity ldr-pitoRacutiCatikancdpridys athanybatidg to claim 26,
wherein the heterocycloalkyl group is pyrrolidinyl, piperidinyl, piperazinyl,

-SRNFheRnydAdiomorpholinyl, or thiomorpholinyl-S,S-dioxide, each of
which is gptionally substituted at one or more substitutable positions with
groupe thif Al R SYRIGHR RIPRIADEIN SEOIIRWIB o dalRo R, TRBUPS
OCEF3, hydroxyl, CN, phenyloxy, -S02-(CI-C6 alkyl), -NROR11, Ci-C6
alkanoyl, pyridyl, phenyl, or -S02NR10R1, where each Rio and RI, is
independently H or C1-C6 alkyl. 135




that are independently oxo, halogen, C4-Cg alkyl, C,-Cs alkenyl, C1-Cg haloalkyl,
C2-Cs alkynyl, hydroxy, hydroxyalkyl, C;-Cs alkoxy, haloalkoxy, -C(O)OR13, -(C1-
Cs alkyl)-C(O)OR13, -CONR1oR11, -OC(O)NR1gR11, -NR'C(O)OR”, -NR'S(O):R”,
-OS(0O),R”, -NR'C(O)R”, CN, =N-NR;;, or =N-O-Rs3 and additionally, two
adjacent carbons (not including the bridgehead carbons) may combine to form a
cycloalkyl ring that may optionally be substituted with halogen, C4-Cg alkyl or

haloalkyl.

23. A compound or pharmaceutically acceptable salt according to claim
22, wherein the C3-Cg cycloalkyl group is cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, cycloheptyl, or cyclooctyl.

24. A compound or pharmaceutically acceptable salt according to claim
3, of the formula:

Heteroaryl

Heteroaryl Heteroar
ryls 0, yI\S\Oz )]
N N

o or e or

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, C3-Cs cycloalkyl, C2-Cg alkenyl, C2>-Cg alkynyl, C1-Cg
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alkoxy, amino, C4-Cg alkylamino, C4-Cg dialkylamino, -S(O)o2R’, hydroxy,
hydroxyalkyl, halo, C4-C; haloalkyl, C4-C; haloalkoxy, -NR’C(O)R”, -NR'SO.;R”,
-C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’, -C(O)NR1oR11, 0x0, CN, or Co-
Cialkylphenyl, where the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C4-Cs alkyl, -CO2R’, C4-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(O)o-2-(C+-Cs alkyl),
-NR10R11, C1-Cg alkanoyl, pyridyl, phenyl, and -SO,NR1oR1; and

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups
that are independently oxo, halogen, C+-Cs alkyl, C>-Cg alkenyl, C4-Cs haloalkyl,
C2-Cg alkynyl, hydroxy, hydroxyalkyl, C1-Cs alkoxy, haloalkoxy, -C(O)OR3, - (C1-
C, alkyl)-C(O)OR13, -CONR1gR11, -OC(O)NR10R11, -NR'’C(O)OR”, -NR'S(O):R”",
-OS(0)2R”, -NR'C(O)R”, CN, =N-NR3, or =N-O-R13 and additionally, two
adjacent carbons (not including the bridgehead carbons) may combine to form a
cycloalkyl ring that may optionally be substituted with halogen, C4-Cg alkyl or

haloalkyl.

25. A compound or pharmaceutically acceptable salt according to claim
24, wherein the heteroaryl group is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl,
thienyl, or furanyl, each of which is optionally substituted at one or more
substitutable positions with groups that are independently halogen, C4-Cg alkyl,
C1-Ceg alkoxy, CF3, OCF3, hydroxyl, CN, phenyloxy, -SO,-(C4-Cs alkyl), -NR1gR14,
C1-Cg alkanoyl, pyridyl, phenyl, or -SO,NRoR 14, where each R1 and R4 is

independently H or C4-Cg alkyl.
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26. A compound or pharmaceutically acceptable salt according to claim
3, of the formula:

Heterocycloalkyl~

Heterocycloalkyl~ Heterocycloalkyl~ Oz
Tz ffz
N N
o or e or
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-Cg alkyl, C3-Cg cycloalkyl, C,-Cg alkenyl, C2-Cs alkynyl, C4-Cg
alkoxy, amino, C1-Cs alkylamino, C4-Cs dialkylamino, -S(O)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(O)alkylOC(O)R’, -C(O)NR19R11, 0x0, CN, or Co-
Cialkylphenyl, where the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C4-Cs alkyl, -CO2,R’, C4-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy, -S(O)e.2-(C1-Cs alkyl),
-NR1oR11, C1-Cs alkanoyl, pyridyl, phenyl, and -SO;NR1R11; and

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups
that are independently oxo, halogen, C+-Cs alkyl, C>-Cs alkenyl, C4-Cg haloalkyl,
C2-Ce alkynyl, hydroxy, hydroxyalkyl, C4-Cs alkoxy, haloalkoxy, -C(O)OR3, - (C1-
C, alkyl)-C(O)OR43, -CONR1gR11, -OC(O)NR1gR11, -NR'C(O)OR”, -NR'S(O)R”,
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-OS(0):R”, -NR'C(O)R”, CN, =N-NR1,, or =N-O-Rj3and additionally, two adjacent
carbons (not including the bridgehead carbons) may combine to form a cycloalkyl

ring that may optionally be substituted with halogen, C1-Cs alkyl or haloalkyl.

27. A compound or pharmaceutically acceptable salt according to claim
26, wherein the heterocycloalkyl group is pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, or thiomorpholinyl-S,S-dioxide, each of which is
optionally substituted at one or more substitutable positions with groups that are
independently halogen, C4-Cg alkyl, C1-Cg alkoxy, CF3, OCF3, hydroxyl, CN,
phenyloxy, -SO»-(C+-Cs alkyl), -NR1oR41, C4-Cg alkanoyl, pyridyl, phenyl, or

-SO2NR10R11, where each R1o and Ry4 is independently H or C4-Cg alkyl.
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