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Bridged N-Cyclic Sul fonam do Inhibitors of Ganma
Secretase This application clains priority fromU. S
Provi si onal application No. 601709, 961, filed August
19, 2005, which is incorporated by reference, inits
entirety. Background of the Invention . 5

Cross- Reference To Rel ated Applications This
application clains the benefit under 35 U . S.C. 119(e)
to provisional application U'S. Ser. No. 60/709, 961
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i ndividuals with Trisony 21 (Down's Syndrone) and
Hereditary Cerebral Henorrhage with Anyl ol dosis of
the Dutch Type (HCHWA-D). At present, a definitive
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nmutation at amno acid 693 of the 770-am no acid

i sof orm of APP has been identified as the cause of
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a change fromalanine to glycine at anmino acid 692
appears to cause a phenotype that resenbles AD is sone
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pﬁl@fPennge@Ialglamalksédlmtcaa/éorlmwrdyvqlqﬂks'l where dachiiing is

opuoriaﬂx} sﬁn%&tltd{éd a afsObstituible %élﬁdﬂgvnﬁ AEBEenSELELAIE €% AIREHE CRY
Cs alkynyl % 1-Cs al aY(oxy, I%?o% ha?oalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(O)-

5
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processi ng of Notch. 25 Summary of the Invention In a
broad aspect, the invention provi des conpounds of
Forrula I: A QS NR R2 Formula | _ 30
stereol soners, tautoners, mxtures of stereoisoners
and/or tautoners or pharnaceutically acceptable salts
t hereof, wherein, the A-ring Is aryl, cycloalkyl,
het eroaryl or heterocycl oal kyl, where each ring Is
optionally substituted at a substitutable position
(Cs- cwarkﬁ), hargRIg m-cs?élkéaeymctolcéhmylmeafdaqnyéteroawoalﬁyl,@yl,
awbl Cﬁ al koxy, hanaIkyI hal oal koxy,
g dr oxyal k aryl oxy, -S(06.2- 5
( @aq@ ing to fo méﬁlﬁ] or p.2:4 Ting Wgﬁquwhere the nitrogen is
attacked-té(ha ltvkd/&rﬁmﬂad cdrisng fvih@l‘e}d or 1vgtheicanyed iohk kg sysemys ,

optlorfagy %ﬁfFé/u] w:th% u&wt 2&% 2~ :3%!1 NRés %r?@)?h %ﬁequ E)ed ﬂ%{ {3%1@}1

fing sytom isrcptierialbCuDBt gk o 2 55 PTGPNR hat aielngRRNdeRE P, O of
halogén,@,-C; BRyIC@LBQINEnI,IT,10) ﬁa|6élm C3Cs BRYAy, Bydrdxy Q@Bl‘oﬁ@ﬂﬂ/ﬂ 01-
cu g R B0BR 5o bR Bioperoalt, SR
NR GBIORmAIRIS(ObE (DR NRFOIR LGN 2ZN-BR zon =¥-QRoups t hat
argo h &%ﬁﬁi@%ﬁé ndit lﬁb’lﬁamg tHéQJn@éBﬁ@ad &150% n@ihgld 3.1]e73 8]

o5 ke%la o g g eipent o Bl D PR

‘whlch i GiitioGly ahbsyﬂupd e{GubRiiBable mtﬁl@magroum«[g iNEbelRi_Bmtly

C-Cs alhl'?i §§ -€) Q&oalk l"éf{ @%Rgz-tcrm%w éRc, a;mé Gg@b%rcs
ek, ea%ﬁe;a'[wlm it oS e ok

C halaalkgxy]l INR'C(0)B” SNES@{R”,C >O(@RNE(OWR' GC0)pliyOC(OR'A f used
-C(Oﬁﬁoﬁﬁh é’:foy ENSr d&-%ta%{y%@’@l.&\aés‘%é% étar'?ﬂﬁhtg;@ﬁ@eﬁf he rM’% f] his
P’efeW‘f)’rY"t?’eg*% arpﬂ ¢ prfipnally sybstifeiad Wife b BVUP%EG@@@PWG‘eC% Cs
from balmden.adhksélalkleZC@R aﬂ1-|C€ﬁl¥¢xy. Halbalk, fedidatkoxs, hydfskyl(IEN, NO,,
arylo%) 8?%%59;‘ '&e @lﬁg dFk XII(Q'iXkIn&ldﬁgﬂh%l %ﬁ@ C?SXILII%WQ,

ant 9T gt bl B o 13 ok (aechRy
the bridegéleBd carbérs & ombineivith amet Infdrd B-RCH-, andloOCNR bR to
form 9 oa nn8 &ﬁﬁﬂa Cuémﬂér!ﬁ y{ @ersm)sﬂ u? hao?'i(ej ?hﬁ% gro%sttﬁat are

aryl
'"dePP %Eitl?adﬂﬂﬁl‘ 1G-Cs ﬂpf‘tﬁlﬁaﬁ‘w Wi t h 1-5 groups
| IRigaRIRicatdash scelrapteste inbsspaudhal Ae m-cpélkmha’em& aIkyI is

optlora@ g\.ﬁ&utgd w@?ﬂ H?ﬁ%lé % ﬁ)ﬂl Jﬁép@‘gﬂ I-Ee?% éﬁ'l%ﬁ% HFQ?%%%@W'
whergthe eg! napm@&subsasatepugm 1 t%@ﬁyﬂs that ats Indspadenty halagen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO2; and Rsp anq Ry1 together may form

a 3-8 membered ring optionally iricluding an additional heteroatom such as N, O or S;

R4z is H, C4-Cs alkyl or -SOs-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,;

" Rqz is H or C,-Cs alkyl optionally substituted with aryl (such as phenyl or naphthyl,
more prefefably, 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»; _

Ris is H, aryl, heteroaryl, heterocycloalkyl, -SO.R’, -C(O)R’. -C(O)OR', or C4-Cs alkyl
optionally substituted with aryl, hydroxyl, or halogen, where the aryl groups are optionally
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20 and additionally, two adjacent carbons in the
[3.3.1] or the [3.2.1 ] rIng system (not |ncluding

t he bridegehead carbons) may conbine with one or nore
-G, -CH, and/or -CHz- groups to forma cycloal kyl
ring that may optionally be substituted with one or
nore groups that are independently hal ogen, Cl-C9

al kyl or hal oal kyl. Rlo and R11 at each occurrence are
i ndependently H or Cl1-CB al kyl, where the alkyl Is 25

substiytdd vih altd § gRupsthattarl indbpetdehtiyaalogsry hydrewt; blkﬂ,sauqob,e nyl or

o B A SR BN ) o iR Al
| ﬁd@pié?q @é?ﬁcr\ycwaprefg@re mdelﬁylaqeawydrogﬁq&rcs We dgigalkyl, C2-
Ce andaﬁ\}l eﬁihhw optiondlg alidsatsed with &5 dﬁm;s treanare flaebendentiRhdiogen,

orc O EESREE Lo ok BEDBRS ol O o
Cs HIMZN‘RQRM C.Cxr-atkanayl, R);Fldylmhensﬂsd@za‘?fﬁoz@lﬁmﬁm as phenyl or
n &ﬁ@&&?ﬂ’daund%? F&mQE¢ ¥t | ? -BmyBid PEHIS Fellcdd andM?f‘ﬁ& §yninsis

ane, ffrore e B TTIRS prov R Aleheimen isape (A Icreterds Ry
susceptitiletalADyand/ohia theetteaiment of Ghticots WIlDAD ilRir8erits inhibibfurtied - CB
deteriialfofin ﬁ@%} b(fﬂaﬁﬁbll- Wt%%éﬁtloﬁ Hfsﬁ%n&n‘i;%s&%%arﬁéb%ﬂca@s phe nyI

or nap nore prefera
compﬂ%\froa@%wta’w%wecwewmsyf qu@ulei;@r'%waﬁhmﬁ 4G BV VVI th
compbundé or compositions intthetteatiicdt of cogitiee diecdsky, ifchibing Alzheimer's
dlsealgg/droxyl aI kyI al koxy, hal oal kyl, hal oal koxy, CN 35
NO2; aryl, heteroaryl, heterocycloal kyl,
gbg‘qventlorqlg qqovndese@@)ﬂm-of trqunmpq%ntath\yps oblﬂp{engg y
a patiSntfidiigetihe d diskeade on totlditiosetbcted Yrom i grbupl cdpsisting wher e t he

AIzhemé{'L dlgg%gﬁ Q?r h%lrp g%&&én‘% 'aécfea:{{ I'Fecﬁ'%&%’f Alk%tirﬁ% glsggsa]font 05

treaﬂrzﬂ na?#nts withirpildyeognitiyg |lr@emen|r%9rpt (M?q Plaslbnrwsmg ocﬂplam thgponset
of Alzh%%c%aai ik woée wrw\@md@aog@és!syfbh McTio A, f@ﬂtﬂeyﬁn)g Datm'AIC2,

syndrﬁry% Ifor érg%tﬂ\g eime%s vg]oﬁfgye %%{ﬁ%ra?ﬁimor grv@-é,ﬁ n)}k')léol is
of thefhahyllyp® fiar ireaiing Welyalkagwbtdmneldpaﬁhytand preventing ity Mﬁyagalt hat
conseyléhckd) €6, m@ré%na Pe)turi‘tfht IBW Hemorﬁ1a r’éﬁtr@dtlkd btherdeﬁ&@aﬂg

demeﬁl} ngmg dééﬁ"tta&f‘p m &dyvgf;wr ?n eﬂﬁa%ﬂixrl )é%gén’ua ’

aSSO%ﬂtetdawbﬁarkmyrr# dissase, denaenjin assqcigted with progressive Raranucipare
palsy Cdamamwéma‘tedw ¥tk baslam%b@l'let'at:@ @ay Leqytéa ki de

f
cegerefatph o S0 [ @y Sl iy A AlF o et et o Beeslh S,
treatment yhich eompases adwipisintiob biea therapticatiyi¢ftactivieramonst of a eat nent
comp@ufndl%ﬂfohﬁﬂﬁﬁ with ADin order to inhibit further 10

teriorati their c ndi The i nvention al
St e Prenle Aridap el PRI PRI
interetsthas wadirep teTaiediatbs, bspfuhin peeparingdiveccompoimold of isterektoyi ng such
conmpounds or conp05|t| ons in the treat msnt of
cogni tive diseases, including Al zhe| ner's disease.
The invention aP§@"?§’r%‘?ﬁ°ﬂB§°“&° tha IRRNtBR treating a
pat i Asrdesaribed dtmse, tia inventionpeovidies foncompbbnda apedrdigtd from
Form@§Lting, a disease or condition selected fromthe
group consi sting_of
In one aspect, the invention provides compounds of Formula la, Ib or Ic, ie

compounds of Formula | having the following structures:



Al zhei mer' s di sease, for hel ping prevent or delay the
onset of Al zheiner's disease, for treating patients
with mld cognitive inpairnment (MCl) and preventing or
del ayi ng-the onset of Alzheiner's disease In those
who woul d progress fromMI to AD, for treating Down's
syndrone, for treating humans who have Hereditary
Cerebral Henorrhage with Anyl oi dosis 20 of the

Dut ch- Type, for treating cerebral anyloid angi opathy

g its potgniial consegdences, i.e.

gCor rent Iachermrrh ,p‘or treating
gtpve dementg=as, incl :eodenentlas of
and degenefative origin/ denentia

si ngl e and
ot her dege
m xed vascgl)s

associ at ed h Par ki n )s di sease menti a

associ at ed wi} ' progre &1supr anu a1 pal sy,
denenti a assofci ated w ortical degenerati on,
age rel at edMacul afr 25 ner a? di ffuse Lewy

body type of Al zheiner's sease adti’who is In need of

such treat gF‘fH" bgh%ch Cofgphlisps adm nFéanhf?}tléon of a

t her apeutic ective anount of g&ound of
f JYNRLRIM NQ carpgps JHBQ W@rsyﬁg'ﬁé@tfep'?%é Wl‘%%?@‘ %ﬂb‘?ﬂ iR
grougiet hods of preparing the conpounds of interest, as

5 vveé Js a%ﬁ logélfgr'ﬂg{a"o%%c?cfalkylgﬁs f ere tF elger %eé?'%l aﬂ@lgét%ﬁcyc?dm
grouﬂsrﬂ'i%ﬁf’ﬂ%)‘?"%@r hiryalier9ask of VH%V%OPUPW@Y subgiitied @)tr"T‘ %P%W@s

positf)ﬁ wm_wgmwmtSs |ﬁ@@endiahﬂ3gc.tcg alkyipC 0] dycidalkyl, n:rm@ EIka'Qp estCs
i or
alkynyl 81-33 na\fl?o% g&uﬂm cf ﬂﬁ%m@%@? %ﬁ(g@&mﬁa hgdro )}J
hydr@%@llliyb\hﬂlngcﬁﬁzml@@ &3-C2 halgadoxy, PNR'C(PIRN NR§ O-CIOB¥, or
10 -C(OJORe, -CIAIRMDOAAOYRY, -EMW)NRIR,,| dkoFEN wb@cJamymmyuewmhre e
srni L5 ok a0 BRI BR S 3H 1 fa Oc
alkyl, h@Oa’.dbyc‘@latbawklydloalkvln@qloaMom bydroxyl, G NOoarylpxy, £5{@)-2(Ci-
Cs alkyp! m%y, tp@%ﬁdﬂ&w %gwpﬁﬁ\@.mear{angt@ﬂmm, caff bicyclic,
C R et it b 315t 2 syt rafbiGing e
15 bridegeigepearehan)may combias with énel or mCe--LS -Clis budidrkGH;- gORPCS
form §|ct&ﬁlkyl nné:fh%nayad )} be éﬁ%stﬁ;r?ecﬂbl{ﬁ%é! or A&k BR\UE ChatGefo
|ak amno -S(Oo ydr oxy,
'"depr?%‘%gka% ﬁ(}'lcqu“l gor L'hal oal kyl , Cl C2 hal oal koxy,
- NRa@@y Bépect; tNRInGORIB prow&s@)mmundlﬁof Fo(m@yaOR apd le, le.,
compo@(o@o@#&hﬁhmﬂn&he m%@ﬁ&&ﬁé& oxo, CN, or

1lal kyl ph e wher e
,0 Q\@
=0 0=8

(\ :

0-1 EN

20 X

Formula Id Formula le
wherein

R and R, combine to form a [3.3.1] or a [3.2.1] ring system where the ring system is
optionally substituted with 1, 2, 3, or 4 groups that are independently oxo, halogen, C4-Cg
25  alkyl, C,-Cs alkenyl, C4~Cs haloalkyl, C2-Cg alkynyl, hydroxy -Co-Cs-alkyl, C1-Cs alkoxy,
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phenyl is optionally substituted with 1-5 groups

i ndependently sel ected from hal ogen, Cl1-C6 al kyl,
-C02R , Cl-C5 al koxy, hal oal kyl, hal oal koxy, hydroxyl,
CN, N2, aryloxy, -S(0Oo0.2-(Cl- C6 al kyl), -NRloR11,
Cl- C6 al kanoyl, pyridyl, phenyl, and - SO2NRI DR11; and
two adj acent carbons in the [3.3.1] or the (3.2,1]
ring system (not including the 15 bri degehead
carbons) may conbine with one or nore -C, -CH,

haloafkoRy, ﬂdﬁﬂs (cﬂ-euﬂ@u)tcnmdms MCONRYRKLODGNRIRAG t hat may

NRGBIOR, AR OR Ok oM S PR AT RO Ry
| X ianGt, K-, -&6pedd-, - 3(Ak-214 Av-difid-on provi des conpounds of
FQﬁ Bﬁﬂﬂ%r ésﬂ)eélntﬂcla ig%n;c]lbn ﬁowdesQ:@ﬂB&MHQ&:c%mE Wdﬁyb | B
Formiigs b B, oy of e Widie B AHINEES Pyl rdacrp oot wjﬂ" atis
pyridy qpytinidg, nyodefzmylnpyaaz[nSI Biebyl, forany, dyBolg, pyrdzolyli wrgmslgmyém
heter&@y@lﬁﬁk)‘i 18t i€ hyRQiiciyp bﬁ@ﬁdlrﬁll iBQIIailﬁV‘ %Jr%o%pﬁﬁdrﬂdrﬂhgﬁy%lt h

thlomﬂgpé@glrﬁ S-é?xua Eg'e S?WI? te@gcrn%gmg? ﬁgmalgé@/s@gted ata
subsﬂmﬂhbiabdswbn wiI2G (% alklyl @RG4 alkemyldC SC4yalkyiit-Cys alkkowyl haldalieylC5

haloaﬂ{o{y oé/dro B Wy]‘%&ﬂ:f %@ 9?%& ,-6 lk%‘ PRuRis, CrCa

alkanp I@@gguranyl,@vqylmrolldm @()qmdpyl CN,
plpers-zﬂih-yNEhe?wl ﬂfenﬁ N1-@4 Ry, or BWNK RS, - C-, - -, -0-,
.' ll%l@tl%rgs ct%e m’héh rowébs%"bghggﬁnd ?lpcﬁﬁ;\%lla llt JEe acomp%l+nd 5

i nvent | on Tprovi des conpoun cor |ng 0 any one
°fF°F“EH‘%)’I""Héhe|St’“‘I’tHe Ib, Ic, Id, or le, where the A-ring is

phenyl, C3-C8 cycl oal ky hcgteroaryl that is pyridyl,
pyri mdyl, pyridazi ny zinyl, thienyl, furanyl,
pyrrolyl, pyrazolyl, or i zonI or

het er ocycl oal kyl that is rolidi nyI , piperidinyl,

pi perazi nyl, norpholinyl, 8wy onorpholinyl, or

t hi onor phol i nyl - S;'S- di oxi|de,| where each of the above
rings is optionally subst ted at a substitutable
position with Cl1-CB al kykerm@a@e al kenyl, C2-C6

al |, Cl1-C5 al koxy, hanaIkyI 10 hal oal koxy,

hydr geyx"yl hydr oxyal kyl | oxy, -S(0)o.z-(Cl-CB

altng pgjacenieRrborR(1ot nching theatinn@amegdy cartops)imthe 18,4 Boia® |
systeﬁWohﬂMb to for pRYF a futsw naerféfbaryl I@VHét&bd%loal@W‘rfgoéécﬂ Iofwﬂ.mh s
optoff SURHREA et e LRI fktion. B R Bty lHRNe rdibiaf '
prdweredws adiacentnatansi(nofindlusingiifiecbrideégeheadecarbops) cnawrporolbick

to forRfpaft Of A1&{cRalky! Hhd that 2§ obionifite sBhstifdted @ a substitutable position
with one or more groups that are independently hélogen, C+-Cs alkyl or haloalkyl;

where 0 or 1 of the carbons in the [3.2.1] ring system is optionally replaced with an
-0-, -§(0)o.z~, Oor -NR1s- group;

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, C-Cs haloalkyl, Co-Cs alkynyl,
hydroxy, hydroxyalkyl, C4~Cg alkoxy, haloalkoxy, -C{O)OR3, ~(C4-C4 alkyl)-C(O)ORs,
-CONRygRy4, -OC(O)NR1oR1, -NR'C(O)OR”, -NR’S(O).R", -0S(0);R", -NR'C(O)R", CN,
=N-NR;,, or =N-O-R13; and

Ris is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, imidazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, quinolinyl, -SO.R’,

9
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15 Formula I'l, wherein two adjacent carbons (not

i ncl udi ng the bridgehead carbons) in the [3.2.11 ring
system conmbine to formpart of a fused heteroaryl or
het er ocycl oal kyl ring, each of which is 20 optionally
substituted at a substitutable position, as is

descri bed above for Fornmula I, where two adj acent
carbons (not Including the bridegehead carbons) may
conmbine to forn1part of a cycloal kyl ring that may

-C(O&‘? 0?8@1'\’ %rBics é‘l@%dﬂ%&l&?ﬁ% tutdy & %P&\é;% %&@-9%}{? loPl‘?a?Ag‘ehon
wherp feggens, cy@msp%arﬁyptloaaﬂlyﬁa»saﬁteﬁwﬁl 1 {griegreuns that ar:e of the
mde;s‘eaaémylﬁamg@ntﬂyero{(ﬁ C3-Ch hikili GLCH@kE By -Cohaikyiqiith by CF; or
aced (0)
OHGTE o ooy Qb 28 BoEr QEBEED ot oS NG 1
Cs alkyl) (Q1-Caalkyb|or ¥Ogr oups that are independently oxo,
halh@fﬂﬁd?)othé}]a's taﬂ»éﬁwenucfﬁ?m&%eal:&ﬁﬂmhds oFkorirBlampi.@al kyl

comq?gptggﬂf Ewigfé ugb %%f%’% %dr B 5@1 (Qrf%)a%@enyl? ‘ehich

is opticPaiyrRubstiuted at ejs)(:t@)mmle m&t}onmhéh@@vcn@e atmcs(:@myl
CxC; )éﬁ:@ alko&!RhQGéﬁ);Rhalo%

SO NSt by g%{zaa'k%ﬁ?r%rﬁwdﬁ ﬂﬂwf @ra/"v

pyrropy, pmcﬂtdinylmpedeMrpwrale phenyl,phbmytiCRQ alkyl, ni -S@aNR«bRIL. Ny | |,
i nlqgl'\éfht?r Qq?@c{"@\le'lﬂ'\‘/iélll %con%oungggﬁ ulasﬁ(lgllfg:{and I,

|ona tituted wt
ie. CPWERUBSWW 0(5‘?”’41‘5”83{65'1 "° %’H@isé“ R B-2H450es¥sPR ?’%"egﬂ\a&?%th
an @4, eS@z+, onAR,y geuh dhvikgthebllowingstrlictiies:5 gr oups that are
i ndependent |y hal ogen, hydroxyl, Cil- CERaIkyI Cl1-C6
al koxy, R, -C6 hal oal kyRs (such as CE3 @—IZCFZ)
CN, am no,

Cl- CBy RKoxy (Ré SRECF3 or

NH( C1- | kyl), N(C1 Co al kyl) R% aI kyl) or
NC2. R§'n 6t 1’80, anot her J{sPe the i

conmpounds O rmul a | RL, \l.e conpoun

I'l, wherei he A-ring Is|phényl or naphth

(p’referably nyt), V\/nlcN'_soptlonaIIy Q

hal oal kyl , I oaldtoxy, opydr oxyal

oheny o el S Clp?m%*tig W e gﬁll =

pyrrolyl, pyrrolidinyl, piperidinyl, piperazinyl, _
p hetreydin, phenyl Ci-A4 aI kyl, or -SOZNR16R11 | n anot her

35E Blg s ihels bl RS Ao SR QHAER i LoubRT 5
subsmeﬁ ah asubgtiteablepnsiion withy ah@omh@t 'Sll]ldqpﬁﬂdgn%t%@ikﬂr@'ca
cycloaR| @C@edallééhytl fc,-a @lkyrQn c,es a(«ga, Qanﬁno CRE; alkdnfino, BI-O4P,
dlalk)r']g%hy %(d] Jo2R Rydro Y, hy oxya[k%C alllo, —Cz Iﬁgfoaﬁ’/l, 81-02 haloalkoxy,
-NR'C(O)R", -NR'SO;R”", -C(O)R’, -C(O)OR’, -C(0)alkylOC(O)R’, ~G{O)NR1oR14, 00, CN, or
Co-Cialkylphenyl, where the phenyl is opfionally substituted with 1-5 groups independently
selected from halogen, C4-Cs alkyl, -CO,R’, C4-C; alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO,, phenyloxy, -S(0)y-=-(C+-Cs alkyl), -NR1cR44, C4~Cs alkanoyl, pyridyl, phenyl, and
-SO:NRygRy4;

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, Co-Ce alkynyl,

10
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15 or or Formula Ilia Formula Ilib Fornula Ilic

wherein, the B-ring is a heteroaryl or

het er ocycl oal kyl ring, each of which is optionally 20

substituted at a substitutable position with a group

that is independently Cl-C6 al kyl, CrC6 cycl oal kyl,

C2-C6 al kenyl, CC6 al kynyl, Cl1-C6 al koxy, am no,

C -C6 alkylamno, C -C6 diaikylamno, S(O6.2R,
hydrbbwdmvoxvalﬁw Gr-CxliedxicyHaloalkedy 0 C(MDRE2-(Gral iy BZ(Q)ORs; C2

colglgal {Sg @E‘c@ﬁ '\E@g@% ROS&O)C%N)I@'{ c(O)X AR
=N ht%%w @??&Wom@ edkeapcaibgPS (1t REKIng i trigegehead
carbSnshp@iby conibire toviorrh a tydioalikyloing that malaypeorchiynibd sub&futeblitact ed

1.C6 al kyl, -CO02R, Cl-C6 al koxy,
haloﬁJn 8](?%“&9&%? 'kox hydr 0X phe e/l oxy,

S By B, oS 228 AP IIATGR! G900 pihetH, Ei5an. oo Y
halo&Ik, 0G0k ha|6ttl(wy |CN amoxyr mmrcstdn@-m -@141; anfyl-éuaoxy,
e, 0, LD Lt RS LS MM, oy sl
pyr Iraﬂlmgtumld@lywdalwlkf@wvl tﬁ'@])d @BGWKPU&FRX} p1-CC€|k)dI@f al kynyl ,

10R fardIRRXof Rs BYPIR QA HekchtbonsTo WRICRHEP %id. atthehe@ it @X Y, - a
heterohﬁil e%@ &h&e%ﬂ% g%%ggs optu@\I OSJJg:%llﬂ'éd WC? ) NR]AO gENbs
that amfindiepdently C+R4 alkyR13-C. alokyahkdtioen ongi-Cyalkanoyl Wad]emﬂlmt
alkah"c@ GUpIs &ﬂlﬁally Q@dsiﬂfeﬂ‘ﬂltﬂ ertﬁto BhaEgaEieRsE or Car bons) nay

ROt oo e e Pt mniciheRe pppec i sbizo ¥
ring wmcrua bitiphally R@bstifated with pptiaaally Bibstizied witkl & Fneﬁtgi'e!mslt!;at ak
|nde§é’l\9£htl9h£]§den"hydrb§1lloﬁ§/p alk&g r@%aﬁblkﬁéloalkgy g‘E or R8l; ﬁ& kyl

SR N M A e rse S L
alkenyNRm&iylopt@ially:SJhshtkhmwa 1 tod@grapk YHat arp jndegenbsrtly halogen,
c,-d Qukﬁ Otlt,()d)oR PYLE défllox)ﬁ thX%lM“gQ\szIKJxK ﬂy@g%@@l grl.ek e/n}:ﬂﬂ @d’

ek g AL oS 1 They
ar in anbtherclpeatt, trerimeation pedvideDayrpoaraislof Fonatlagllib.allearalanty |

i.e., Edn'[gbgu%'oﬂho §Ia‘ﬂphé%% MrudyRstituted with 1, 2, 3, or

oups are epencently Cl- C4 al kyl, Ci1-C4
aIkoxy,Rhangen or Cl- al kanoyl eln t he
al k§n up Is ti ﬁal y substktt ut éd with up to 3
hal og ns; or R5 a e and t he
car fens to g@ch the attached benzo
SO, 302
N
Ris or S(0)o-2
Formula llid Formula lile Formula IlIf
wherein,

the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is optionaily
substituted at a substitutable position with a group that is independently C-Cs alkyl, Cs-Cs
cycloalkyl, C,-Cs alkenyl, C2-Cs alkynyl, C4-Cg alkoxy, amino, C4-Cg alkylamino, C4+-Cg
dialkylamino, -S(0),.2R’, hydroxy, hydroxyalkyl, halo, C,-C, haloalkyl, C;-C2 haloalkoxy,
11
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15 ring which is optionally substituted with

optionally substituted with 1 to 5 groups that are

| ndependent | y hal ogen, hydroxyl, al kyl, al koxy,

hal oal kyl, hal oal koxy, CN or NO2; and R and R' are

i ndependently of each other hydrogen, Cl-C6 al kyl,

hal oal kyl , C2-Ce al kenyl or phenyl optionally

substituted with 1 to 5 groups that are independently

hal ogen, Cl1-Ce alkyl, - C(OOR, Cl-Ce al koxy,
-NR’b@)R'aLNwstmaccmkkr@w)omyd(mmwOC(ﬁm memﬂmmxm SPor

ool fp@e 6 chepyb REHBEAT suehioe iy {310 ftieniy

sebmﬂfem h&hﬂebr%\ﬂe aky, rBotindsalisry, Fbéloﬁlﬁyl-dlgloﬁww‘ hydrox,

CN, nog phéryloxy, -s(orw(cmmw momf., o7, alltbrfbyﬂ wnayahmnyn@na he
-SOzE ctures: R3 , R3 R7 R7 RS S

’°"RSSOZ~R02 Re Re BNNNB N NR15 or Oor
8( by (8-221] ripg systeimdis ppticopllFsybstittad with & 2-drand igepups that ages

mdebr(]égteéer?sé Exo hélsgeR; ¢, La;glgﬁyrscza%ﬁieﬁﬂcwod halééllswl oCz-Cs aIkyl}yll
nyrQr SRR Bt e Db R AR RIOR s e ere P EORR s
CONeRs:,HECIAINBEBAISRIG)OR] -KR'SEIR/| -OS(ARCS -NRGENBACKY | |
hﬁz, gil@-bhﬁ é/rld ad@t?on% @Joiéﬁjgé’ént caqllgog%nr?inklgdﬁ/g th@mo%ébhead
cartR Y d? s L X Géfthcz
halogeal GaCkatiylor hmalkyuR C(OR', -NR SX®RR', - O) R,
9{93’ Ro: F%@ uﬁééﬁxﬁoQFﬁ(yQ} E%oh oth@( FP?HEIF&&@:%%CG ol

neloglih G e WRAKART L. M, G ol . s bt
pheniyloxynS@pRY gtioR1 (. Tr-Coalkanioyt) oxazohl) Z)R‘azolmhi%wa Iplertabyty ,
pynnh@&i&%%&%%?l e m%%hie%ﬁ%?ﬁ’ br %]e_@(‘qg,-%ﬂ%y[ Rpeny! oxy.

IRs: BHRsrpfl R aetihescarbgns krwhink they a(q@taflpdéorm]a ring
hete®¥yloakyliosa aabnoamalnb Whigh! 3 $ptidnblly@dbsttutdd with 122, 336r 40§rodps
oor S BBl 2 RIS N 1P BRI
alkanoyl group is optionally substltuted with up to 3 halogen atoms; or

R, and Rs, or R and R and the carbons to which they are attached form a benzo
ring which is optionally substituted with 1 to 5 groups that are independently halogen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO;; ,

R’ and R” are independently of each other hydrogen, C,-Ce alkyl haloalkyl, C>-Ce
alkenyl or phenyl optionally substituted with 1 to 5 groups that are independently halogen,
C;-Csq alkyl, -C(O)OR', C4-Cs alkoxy, haloalkyl (such as CF3), haloalkoxy (such as OCF;),
hydroxyl, CN, phenyloxy, -SO»-(C4-Cs alkyl), -NRoRy4, C1-Cs alkanoyl, pyridyl, phenyi, NO,,
or -SO:NR¢sR14; and

R1s 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;-C,
alkyl, C4-C, alkoxy, C4-C4 haloalkyl (such as CF3), C4-C, haloalkoxy (such as OCF;), amino,
NH(C4-C4 alkyl), N(C4-C4 alkyl) (C4-C4 alkyl), CN or NO..

In some aspects, the invention provides compounds of Formulas llia, lilb, llic, liid,
llle or IlIf wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl,

12
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hydr oxy, hydroxyal kyl, Cl-C6 al koxy, hal oal koxy,

-C(O OR13, -(C1-C4 alkyl)C(O ORls, -CONRL6R11,

-OC(O NR1oR11, -NR C(OOR', -NR S(O2R', -0OS(O 2R",
-NR C(OR', CN, 10 =N-N R12, or =N-O R13 and
additionally, two adjacent carbons (not including the
bri degehead carbons) may conbine to forma cycl oal kyl
ring that may optionally be substituted with hal ogen,
Cl- C6 al kyl or hal oal kyl; R3, R4 R5, R6, R7 are

indo oq &r%nﬂg%wo?’ wl%%h |§ %@B@l& dfa s%%&ltatﬁél%)%or?ymg
grougihagg ingepandontly D@S?s aljyl, 316y pydgalkyl @106('573@&}" lﬁy/zrcs@lkkftyk 1-Ce
alkoshP a6 fbélcaé}kylamﬁlgaﬂce dralNiahind, 1S(d)5LRQﬁyd?6)J§&Wﬁﬁbkyalkyl hallo
0 m | n
oAl oy KRR NGRS A spg O o @ior™ € Y
-G F (O SL{OWRayR 11, 0x9% CRAOr L€ 1aityIphestyl, Rbera e nkenwhﬁd t he
optu&aaiti i g%mfg?aovgﬁlﬂu%réﬁb@(ndh BpeRdétiy ?&m ffnoﬁf rmcfgen Cy-Cy alky,
codic ooy Sk, i i, o0, NGy Phap Sl Crna
6|ky|é\r-PéRdoMéh@aalkamdyypmylﬂmewl lapdl ;SCRHRGRual koxy, hal ogen,
or ln%mglﬁlth@} Q&%( :tt%emi\ggt%h'ar&laﬁs %@L@%@VJWG]&QMQ lhb_S lllc
e, i o i hessin B Bl iy oM imiaEdbe W RSB PURIGRIL: ey
pyraaclidinglf iniakutidingl or pgridyl macizaf which isg:pwnallysubsmmm atanal | y
subﬁi‘cﬁ%k é)%&i{n&ﬂ:vﬁg' Lﬂa thad ’s%ol%&UPrﬁlg chat ﬁlﬁfl Q:,'c‘[z @fé&%ﬁgle@t &y
alkepyl,| G5 eﬁ[g)@yl r Wmo C1-C4 qﬂ(ylagmfp Ear-Cgialkylamino, -S(0)2R’,
hydrbxy;,‘l Ryaeoxg €pCl aﬂkyb fhabachczofahelkyl (euch &0Em), OGL> Rifloaioly/such as
corgL ik e ol ol o o
1$AY. tferfC-akilphenylawheys the plen zb)lmhonamt@eﬂﬂaﬁwwy -5 groups
mdebaideﬂlylsylbctérsmin haisgeBRS)GC, alkl] dEORIEYCY sk, GreC,Ba6akyl
T A i
Ce aligt] -MBeR«, §11‘5Fs a}bﬁ@wpyﬂdﬂwhﬁw |and r%ﬂzNﬁoaﬁnyl oxazol yl ,
t hircsajrle ottfeHés%@M‘s theQWehﬁUn)d'odeé &ﬁﬁdodlhcfé)bk Formﬁl@s lla, Illb liic,

o, RSl inehlh ol gl i 25 Bb . B 1

pyrazelgigyl; lm!ﬂaéﬂldwphpwﬂ)é-rﬁﬁph ofmh@h wsubsmuteﬁal ogen, where
t he, s’éb@‘b&eﬁé(&pbét@ tISH|ﬁ\}éﬁﬁbn€b&mde§6&ﬂﬁaﬂrﬂis|ow&hhblﬁ§ ik umse@hc

hal
na. o WiyheteiR e B b K B o IS 1
pyragefidioy, iméﬁawg)\yl oCawridyl. daeh efthich jsysubsiituidd a4 g s@fsﬂtgyable aeditiop,
with H@é&éﬂ@ﬁusa{dbwénhenublt%,; £iy1, 8,16 byeidafieh; é;‘-'csﬁdul@MWG, GoIkey,
e e B e Astsring, O Ghotody ity s ey halos
C+-Qz Ihitbalkyhisueti as GRak CBCs hatnglkbsy (guchag OCF), -G(@IRIAZE)OR,
C(CIBMWI&':( R’ td(b?b@ﬁél g’;";“fgr&i"pﬁjﬁwme@%%% dheh fs:
opt e AR LS PSP DA<y oo GGy or
-COpR/1UkiGy lalkoyaC RC plfaloalijl¢éuch ss ORy),iCMCa hblyalikup Buclt ast@BF:Rt  a

S BO n wth a group that is
iR LA o BE V" S o oy

al kyl, CrCe
al Mmeasgehﬁtsd@e énvwlﬁe,prow@f _cpppounds Of Formulasyllla llib, Hie, lid,

{lle 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-C, alkyl, C3-Cs cycloalkyl, Co~Cg alkenyl, C,-Cg alkynyl, C4-C4 alkoxy,

amino, C4-C, alkylamino, C4-C, dialkylamino, -S(O).2R’, hydroxy, hydroxy C4-C, alkyl, halo,
13
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al koxy, am no, C,-C6 al kyl am no, C,-Ce dial kyl am no,
-S(g 0. 2R, hydroxy, hydroxyal kyl, halo, Cl-C2

hal oal kyl , Cl1-C2 hal oal koxy, -NR C(OR', -NR SO2R',
-QOR, -QOOR, 5 -0alkyl (OQR; -0 NRIORIL1,
oxo, CN, or Co-C, al kyl phenyl, where the phenyl is
optionally substituted with 1-5 groups i ndependently
sel ected from hal ogen, Cl1-Ce al kyl, -CO2R, Cl-C6

al koxy, hal oal kyl, hal oal koxy hydroxyl, CN, NO2,

oMl 450 Bl LY LR b
-C(O¥t 1Ef0) gp ha!ky ﬂw@ )NBmeer Cheor @Uﬁﬁéﬁ)ﬁ'ﬁhﬁg’vlowhere
the phéyls bptnally isabstifuteld uith 1451gtoups ih@epehdetitly $didcd@bmlitlalogen, Ci-

C. al}&‘ e rc‘?i R {: he ﬁo&% 'é‘%g‘F ﬁal@(ﬁyﬂé@h% CF?)"E: JRaRlobkoxyR8Uch 8 ¥! -

OCFi)rﬁyd@ZXb.IGl‘ﬂl |phgmqu@;y.r-§@>¢z( £GectiyBs-NRRRaHC+G: aigoovbnal | y
pynd§|u‘k}§}ﬁy|tdﬁ5%b2ﬂhmﬂﬁ substitutable position with a group

tcglat | S +nde c?s @2%%"“8??( Hﬂ}?s co%pbtegg gfcl‘f?g@asl %"E’y hlb

U, |G T vekirejr therBrting Iscsiazabapyaimigingy Inidezomyrimising) 0AR .
pyraib)ﬂé&ﬁ?m&‘ fnyl, Wﬂﬂ&%)’ea@ﬂo%mﬂ'd@ﬂsubshﬂ{e@a C1-C2 hal oal kyl

(SUC@(\@%, asdgs, éwn'?&'\ Oaéoxc‘é %@mﬁas%’zﬁ% ltc,

lild, HEprifarhiesein(iBé BYIRY s tria@dloRyNiRidoi, ifnidazepydmidd, or
pyraﬁ%pﬁm%ih)f |oPIP|@6\E eachB&itfehlid QbR a sﬁbé?iﬂﬁdb%"b%&l{ldﬁ with a

doet Eco%ikyhr%k'§f gyc'%@%e‘cegﬁ‘e@t A ‘i&?%:'t Qe

orouf ikl hishefeenly
C.-Chalkytminoy C,-C{ diailojtandiso, GRB)oR mwmy hgdroal Geady plkgishath Cag,
Cl- CB
halo%té% a@ﬁaoéﬁéﬁha ko%g Pﬁgﬁg %&ﬁﬂ’%oghén , and ’
ORI E OB Ry, oM. OF Fsf @ %ﬁ%whqrwemhw ¥ on
optiopuillg gulatinted ot G-310eR1pe hdﬁﬂndanﬂy?éelelc{ed &omlhaloben, Cl-Cgalkyi,
| |d I [y,
cozk b-c4 él{«&x? é"rc2 h[al'o @“Fs@“ dr—hchchBrL}Hg (gNJh;}% ?J#a),
hyd"i?i‘;‘/'r?i“&ﬂﬁfd? quaﬂhaawl:m i dinyl or pyridyl, each of
Whih @thet aspedts; tHedhviehtivh @fbwdb@cdir%ﬁwd@bhﬁcfnn&!ﬁ@ﬁlﬁtlm lichiad,

n provi des conpounds of Formulas Ilia, IIllb,
"'“Wf‘ﬁ%é"?nd [Ile or 1lIf wherein the B-ring Is

pyRelg bl RAfogen, GirGa sbsylyGr-Coglkexohajaalkyt pf GNol v |,
PYRJi©H] teblogy; 012‘,5 alawcamlalkd*mal Cs Hamaukﬂzﬁdldadmw CNor

phengl&ﬁ)é;@qz LS? 912(1 go-ls\l}gh 'cs aﬁ%lpogf O)ttaléglesl ?ﬁéﬁoﬁ‘ thiazolyl, pyridyl,

foafW'ntB@ﬂﬂrRﬂéPRﬂyya@l C4 aI kyl, C3-Ce cycloal kyl, CrQ0
al kgeM) ¢, @5@4-@2%1 orhalo éh Cl-C4 al kyl am no, Cl- C4

d | d
| Bl A me il ofoWed choints ob RS EiSY WS i sy
e of &Iﬁoﬂhe@m feGnd Ry aredyjdgperdently (aperlyl. - C( O) al kyl OC( O R;
%@IIW cts APinvdahbn PévidePesrhpbukdd d?'FSl'ﬂﬂas Illéhﬂib and, he

e, 'ﬁwﬂ%fewbarﬁw% Eéhg%?bbgwﬂ%ﬁhﬁﬁ&&eﬂf% P gl

- QOB otheCaspedis AhekioyeptionGtovices hemnmahdsydf Formulal lltaslllb;ﬁm ,
ind, m‘éomf m&@mlds@gxéné rw@ inBepehlidnty H, haW@f—'%é)‘lb or nw;lprl

n sone aspect
o oot oA ioB PR o eumae o FouTieg 18 Mbulcs iy o
llle or lif awhereirl RJ i$ HyWatogen (in drieaspect, ), 1Bg, A & Cl), C,-Cs alkyl optionally

s”bs%t%gﬁ'@i %é\l‘m@bwl C"dnaﬂ Qéféagp?ycfh.”légch of which is

optionally substitut ed at a substitutable position
wWth a group that is independently Cl1-C4 al kyl, C3-Ce
cycl oal kyl, C2-Ce al kenyl14 CrCe al kynyl, Cl1-C4 al koxy,
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am no, Cl1-C4 al kyl am no, Cl1-C4 dial kyl am no,

-S(0O o0.2R , hydroxy, hydroxy Cl1-C4 al kyl, halo, 13
Cl- C2 hal oal kyl (such as CF3), Cl-C2 hal oal koxy (such
as OCF3), -NRC(OR, -NR S02R, -C(OR, -C(OOR,
-C(OalkylOC(O R ; -C(ONRloR11, oxo, CN, or

C0- d al kyl phenyl, where the phenyl is optionally
substituted with 1-5 groups independently sel ected
from hal ogen, Cl- C4 alkyl, -CO2R, Cl-C4 al koxy,

Chn 2 RBP4 8 ey s ool eGR4
1, 15 proit. wherain Ry yphenyige (G B1 Al mﬁm% Ga'WPY‘dyI
oxazﬂh%?bdzolylﬁﬁﬁzolﬁ@ﬂiﬁllﬂﬁr@l thlenyl,sarmer@l; her aspects, the

SR ORE AL AS T CATRRNIRARE oERLTNSAF by ! 8

lilc, 'l‘lcl ille2plbwherain R imyNRoRwi dazopyr i ni di nyl
PYA &m@bﬁhﬁtthérfﬂsﬂéidg Yo m@hnddw?honéls corﬁimhusw’f thvﬁiu@b llia§|lllt),_
e er, aspects, e invention
Hlic, 1 ‘pﬁ s ‘@‘Sﬁeﬁbﬁﬂﬁshgﬁ‘ﬁrﬂ 'Eé%ﬁ"g%’%ﬂ%l*b, Ilia,
| |Ip Met siill angtheyraspeat, ftheyipantianprovigdes g:mpoqus.og Formulas llla, Hib,

liic, id, IRZPIIPRMerei Rl, RY, |R;5, Rsnérléaa?,%m IhHibObFﬁyd:r%le ot methyl
ac 0 |

DY St herRs ot dostjn{etonRIdb hosSannds o G e Mgy,
lilc, llidiﬂleorﬁlf wherejpdiacRunRd, yndRraB4Hal kyl , C3- C6 cycl oal kyl,

aﬁ&dﬂ&%éect frb- lr%n@ngﬂ?@ﬁes @Ik dtnds oﬁon%a@hlg}ﬂl@mcno
- hydroxy, hydroxy CI-C4

llid, 'E‘??&(ﬁw éﬁ"b%“ﬁ’g']‘%? 15 haI oal kyl (such as CF3), Cl-C2
hdh gatistilcangthérsaspért, dise lﬁﬁﬁ@ﬂ provide©pdthpoundS(cDF @Rulas lla, Ilib,

ltc, moqlg)oﬁ‘utWhQ%Q@o iord ef &{*ﬁo% f&XQmPN or

suUpanqthey, ?%’&Ctv\#‘g ffventign afPlﬂﬂn‘??@rnﬁﬂ@B%Pfcf@ﬁw'% 2 |"E>c'ﬂ'%-d"d
llle of Nify whédreih agjeast orglof €4, Ra) dtR; is chiofdCRiid R a6d Ricdredd. koxy,

Chr b ) ool AT Bt !
llle of 'Hf whereip Ra@;!wp@en baHRoen e alkgrC o oge §Fe GhENu nds of
F®R, L.Hyadgdn, hﬁogeh] ¢, Aiyl, 6,-CJ Alkosly, CFL,I0GF;, @N, phérylo) S N

al kyl, Ci1-C6 al koxy
(Cr q?g‘k%gl Ekf’ﬁ" @%C%'ka@l s H, hal ogen; Cl-C6 al kyl: Cl-C6
alﬁéwdm@ @Gch%lﬁ‘ybﬁ%NRﬂoleaer%lPQ@Bxy CN, phenyl oxy,
- S8l @&bnéﬁerabkgck he indumkﬁﬁiﬂohdewumlcammhlas iila, ilib,

lic, @qjlﬂlé%'r ?ﬁ th%an%‘Pé r?é\dg @k%@%sé&w%&‘b% célaf(@fscré”a‘"ﬂ{b\x’y

CFa, OQGQONF&ORll or hal ogen. In other aspects, the

| Ity §iothePaspREt e HAShtiGIOPBMdE3 @6mpdunfsfFdinifasliild, Aib, thd, ik,
or_11]f erein R6 and R7 are

|
lile °T'hdgﬂerﬁ'ah‘7ﬁsds "§|R7ﬁ'@thﬁdf’ 9 1 still ot her aspects, the
i Avanetheoasppetdbe mwhmbmmﬁs@gmmunwrfmna&asmﬂa Hib, lli¢. it
ite of i, whereu'v%&a islhwogdnl haﬂog@h d11d4falk L MmrafﬂdoRy B&T 3PONRDS are

e e e R
F&s nﬂhyasgensCa& alkyl, 5S04 NIR1gR44, Of hdllagien.l 1 ia or 111f
ek lya aﬁémerFé@p@n ¢helveAicR proVRIBPSINHRRNdS f FbrmBs Ma, 153

filc, llﬂ_"l:% or llf mﬁere% R, is halogen (in one aspect, F or Cl), CHs, OCHj, CF3, or OCF;.

In another aspect, the invention provides compounds of Formulas lila, llib, Hlic, liid,
llle or 11if, wherein Rs is hydrogen, halogen, C,-C. alkyl, C4-C; alkoxy, CF3, or CN;
R4 is hydrogen, halogen, C4-C; alkyl, C4-C; alkoxy, C4-C; haloalkyl, C1-C2 haloalkoxy,

CN, -NRR¢1, C~Cs alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl, or thienyi;

15
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In other aspects, the invention provides conpounds of
Formulas Ilia, Illb, lilc, Hd, Iliaor IIIf ,
wherein R4 Is H, hal ogen (in one aspect, |, Br, F or
Cl), Ci1-C6 al kyl optionally 35 substituted with

hal ogen or hydroxyl, C1-C6 al koxy, OCF3, or CN. 14 In
yet still other aspects, the invention provides
compounds of Fornulas Ilia, Illb, Ills, 1lld, Ilia or
[11f , wherein R4 Is phenyl oxy, SO2-(Cl-Ce al kyl),

no |, oxazolyl, razol yl,
tﬁl‘ﬁ"gWR%rWe"' évﬁ‘ PrcffJl fu%/anyl , thi eﬁyl , pgr pheﬁyl . In
S1Ris Bhd Retre hadﬁpehdantlﬂwp@gen orthalegémvent i on provi des
Cmﬂyﬁgﬁotﬁgr agﬁ%m%%eﬁﬂoh Srovfdlaé &)rnpour}ld's bf lﬁxmﬁl&é |ﬂa g, ! s

I'n stil
Hic, "!ﬂqwﬁﬁé\"f 3’5?5'8'8%4 'stcﬂ:e' qrf?\‘}%ml on pr OVI des corrpounds of
Far yah braghet bspact, thé intrgntion prbddes|coimplounts dfFommulds|ili, 1iip, llic,

itd, Ilwrllﬁ'%e%h Fb,sana HR:LQ Bla]nd r%%d ﬁé callﬁgns tﬁplc%%gz a e&"

I on provi

form %B‘?ﬁ?ﬁ Uﬁ‘ﬂj‘ﬁh"iﬁ’f's FRS'PPﬁ!l'Y a%bsmeg Wlt'I‘ Pﬂ‘t'Bna"V puybstituted withy1 o3 I e or
groups thakt are inmaneernly RéogeRdhydfdRyl, €ReC, alpKiCIRE, aMory, I6,-Ch hloatkyl,

C_Cf,fﬁ,a W&t hyl. 10 In yet still another aspect,
! 3t 1knvent| on 2|orOV| des ‘conpounds of Formulas |lia,

| iy g8ill yetiangthes aspect, the invention grovides gompgyils ef Fermelas Itg; lilre
Hic, hannieBY 1B wierkin R, BndRJ, bl R-aA0R) &fid tAS 5dns td Witichltheyeiid | on

attacr%rd%c/ﬁndﬁeﬁ @? g?rg#l&r qr?sen Qnrgpﬁyr%jdlwl D@HII'I(JIAM A}ﬂ1g’ ééck %{ whn%h iF |
opﬂowbsumtuta%w@ﬂ 2, rR@rquas that are indenpendenteG: @oﬂﬁ'b Gansallwxy,
halogEﬁ) roFUl-@§alenbﬂwhérblh lhe audaﬁo | bioGp is loptiodallylslibsatud with up to 3
hal ? i chloro, R3, R5, Re, and R, are H 1In
aogg'ﬁs{c’ﬁ'g sug e t, the i nvent i on provi des conmpounds of

Fdr enelagrect, Fheanventlorn Iprovide$ epmplolindg of Farinles Ha, i, filc, Hd, lile

orlllfVW]%'i'eﬁﬂlﬁeéi\H Rlyﬁl%fiﬁde eﬁ?cfy ogdtor methy |Rtehl s chloro, and
e, .l

R
R aaeeet Biaanipe oo rrpodaisry famips i, I e, 08, e
or Illf] Whetkin Rd dnd R; are indepéndentlydydrogenRalo, or thgthlyl.ogen, hal ogen,
Chn Setbriak géblect thet inféhtigy W&esl c@ﬁ?@un@é of%mu?{lv Re. 'cﬁmgounds

of Foe%?%l? gv&[ Bﬁ&&,gﬁk%—% g@ggk)e %/ﬁ\ ich s gﬂlw y)substXM%Rl 1,
substifial®lpasitikrawityhalogem & Re aky, CryChratkgmyh,C.Cl alyhyh Cle@h alkoxy,

haloamﬁom ﬂyd?nylhl%JdRﬁﬁagI(y(l: g:'ﬂl ﬁﬂdn{gbxyy %YC'):)@ n@ﬂﬁ? E'alk)ﬁs Re€IR,

CCaahapiyh oY g3 RTEm. Yol et gor
plperddinyl, phedylapheey C,-Ciralkyl, oCFGNRGRC4 al kyl , C -4 al koxy
23n %f gnoﬂ%:ggbecto{he %l}t;hﬁ‘ 81%0[9%%%f:?!§@§84!’0{1@&]§ \v'a”N/S Bf Il\l@ P

rovi des_conpound
i.e. cqmpgounds;of fwrmfﬂa NpRarein o perbongin the (3.2, Angeysigmere ipalesgen.
with dnn-Ca@(O)s-, mslme,@{g,rowmvlngmﬁbllowmg sretredes conpounds of
Forrmulas Ilia, &Cbé'yl, I11d, lite or I1lIf,
c3.cavgtya5aaqyp- B3 is ﬁ?d“r oge h?(?zogen, C{315-GPdoakyk B0, Cl1- C4
koxy, \GE3, or CN; 30 RU\I § oxazolyl, pyr I,
thI azol yl,_ {pyridyl, thlenyl, or p ; and

g or or

Formuia [Va Formula Vb Formula Ve
wherein,
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Re is hydrogen, Cl-C4 alkyl, SO2 NR, OR11, or hal ogen.
In still yet another aspect, the invention provides
conmpounds of Fornulas Ilia, Illb, 1Ills, AOd, Ilia or
[11f, wherein R4 is halogen (in one aspect, F or Cl),
CH3, 001-13, C173, or OCF3. In another aspect, the
i nvention provides conpounds of Fornmulas file, IllDb,
I'1le, 111d, 35 1lile or Illf, wherein R3 is hydrogen,
halogen Cl-C2 al kyl, Cl-C2 al koxy, CF3, or CN; R4 IS

TR 2 e O s P Earels R i 6eh B PPk
substlajtéctm eyubstuytealmbsaﬁm with egrouib yHat istiridiependéntly s indgpéndently Ci-
Cs al Pb@ﬁ}’éycloakyl tdQJC‘%‘QMényI é?-c%?ékynil OYE! DL emfrbc-@F F and

T e T

o ha[DakWUFNEC@’)R'FGNR'Sﬂ)ﬂS -CO)R, -A(O)AR’, -CE)AlkylOGO)RY, |ife or
-C(O)Nh,of?h 6@(@ r@'oFc., ,a\k?lglg: gl wﬁ’Jre 99: ﬁen%ﬁs Bﬁhgéfé?lg F@%%@S(mth

or nul as
15 grpppsa{ndepqaqtjgnﬂwsplpgted frqop hz@jogem q31eCe(ﬁ|kyﬁ. FEPR fle BKRYRA and

haloaffl, hatalkby, ﬁvwbxﬂﬁcmmbzt mnﬂm\j\hﬁ(@)# (@Hmaifm wmﬁ?macecs
| C IS O | ona
alka"aﬁk’gm?g gp g substi t ut eg W th 1yor 2
o ieiB2-1 msv%m SioR E«g\ewaﬁ{w Wil Togscinor AGRHPB R are o1 - o4
independéntly, ox6;lhaloderq CkOxatkyl, @o@alka@l aalck yéloalkymz-e{a’alkynyl

RSB 2 o Sl CIOTAL ot IR B Pt
-CONRjoRyy, -OQ(O)NRmRM INR'C(ODOR, rNRS»(pDzR 'Q@(sz&:r'rNPiﬂ%ﬁd% or
=N- NRQ cren Cﬁﬁmaﬁ&iaddhiﬁné]lﬁrth@adjadeﬁt d&fﬂoﬁ&l(nbhmudm@me bRitlégea R0
carbon§ m@g%f)rgxlh fg%rm ao%crzlaagkyy nqg t\ﬁa? rr]ngag %%tion?]lllf; :g? s%ﬁ.ﬂtuﬁd wgh
halogepﬁr@aakvlyrlmm vh tuted with 1, 2, or 3 groups that are

ndm&mbémécme faderibk M‘owd&kbﬁgo@hgé\‘;%gnuﬁl‘lgh Qg6 Br IvRr
e. c°819f’?’bdﬁ§}' F g% bs ?ﬁvfngsrggo'{?ﬁ”{”ﬁ s{ﬁ‘b&f %SYS g15 ﬁal ogen at ons

C3-Cy(Gydiedtky! OE) I n_one aspect, the ipv i,on pravi des
conpoun FoPaftaCydloay )02 | | | b, é %‘rgaf"“ﬁﬂ?ﬁ, fe
If, n R6 and R7 a dependently hygsogen or
met hyl . |l ne aspect, th ention provid
conpoundS of Fornulas Ilig.nJllb, Ilic, IliqN{ile or
If If, gFein R3 and RS gre |l ndependently drjogen,
hal o, or Rethyl . 20 In ano r aﬁpect the i mpnbion

provi Jaye! ounds of For alv ., conp f
ForrruIdF?f"T“l‘:1 Wherein the A- W?j""?'geCS C6 cycl %§ 3 'VP

wiwhetiein, s optional |y substit ut ed at a substitut abI e

P @ Ii-hﬂ‘?s WhétBroB9l d?g@tanocfﬂaaﬁzﬁ ﬁ% leyh of GRICKE oﬁﬁdﬁ‘é‘l y|

C2- al oa

subs {2 1SR G Ryl = b Y B Pt SRR eR s
Ce alkyl, zyca cyclodlil, 612TL alker@ll Ce65 alkﬂnalneycq allGzy, Ao kG G2 R,
alkylaRiol éxbd d.snmemd as«ﬁ}J IR hro fxpwm MW hQW(E,Q':zl lﬂloﬁll& Cy-
Chgﬁgerl @I\Merazm (Sey g\f%ﬁ

2Na 2) R -GIOF QI HeOAYREPIRY he
-C(O)NR\(,Bnt mmnc N, ro0 C-C tkylploamplowingde thefphényl isptiandlly aybstifted edth
1-5 grloyé‘s independently selected from halogen, C4-Cs alkyl, -CO.R’, C4-C¢ alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(O).2-(C4-C; alkyl), -NR4oR14, C1-Cs
alkanoyl, pyridyl, phenyl, and -SO,NRR,4;

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, C1-Cs haloalkyl, C,-Cs alkynyl,
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I .e. conpounds of Fornmula IV wherein no carbons in the
[3.2.1] ring systemare replaced wth an -0-, -
S(O 6.2-, or -NRL5- group, having the follow ng
structures: C3-C5 CycbNkyf-S02 C3-C6 Cycloal kyl-02 1
C3-C5 Cycloalkyl-802 NB NB Bor or N 30 Formula
IVa Formula I'Vb Forrmula IVc wherein, 16 the B-ring is
a heteroaryl or heterocycloal kyl ring, each of which
is optionally substituted at a substitutable position
I ndepen

with a group that i ent | i hde dent |
vy, ety oo PSR R OR A s AREHENOR 2.
~CONR;¢R(#IOG(OINR,£BG1, R O{OJORQAMNRIB(0)R1, -TH(O)A', KNRWIM,Cwl C6
-N-N%fa%z-xll @F'gr%ﬂﬂ a?d%o@%l@zﬁ&ﬁdja%ﬂ{ &f%ﬂs (})ﬁﬂﬁ Al_fgvedéﬂ!aéﬁ
carbonglnayFombine tO@I’@ geycloalkyl tnacthet may @t@%ﬂyl@ waqth
halogefiy ([ CPANRKARL HaioalkyhandCN, or C6- Clal kyl phenyl , V\,her e the

ny

DL LTS A i
piperazinyh m/rroh@]yl amidagofidings indollaiSOR k(Q)RA ap@pB@)@yCrCe alkyl
optioft@l s udsttlted @hh pHIRH, hyﬂ‘bﬁ&m}& Refogen,-whiefd) the 4o @@ll@dr&bb)are
opﬂonéa@@ﬁ%i%éﬁi%ﬁ Fg) S Eﬂ'n%f/ agé E\B{ re'n&’éﬁ ha%}gﬁ %\%drlogyl 1~C4
alkyl, 651G 8lisedy| §-Galtgiopky! (Rueljasfftsh C1-Ca Qalogoxsdﬁmhgs&ﬁ?ﬁs) ENat
ammgmgms mtenté é{kygmrce%%ﬁnoz Cl-Co al kybr oOf Co

PN P e aiofiag coniala e M 5 Gfounce
accordingto-any opd ¢fyHoymudsAy DB Ve, IVaaXRardWiviherelncig @)rNg@a R11,
pyrazokﬁnﬁa@l%yrrolyl%ﬂ;@b?r%hd|n |%@|@m dﬂ%h@ﬁ@) R', CN, ,
weacply BRI P e TR b o BT A e,
is optivoallyislestitutedfaba substitutallé pesitiey Witlr 2 grgun thattis indgpeagentiyoCiald y
alkyl *@S—C? E:‘)F:%Hlkﬂ%,z@!; aefyll CItRLiRMGINE - @é]aﬂ@% amlns! ¢ at; alkylamino,

(R VTR W AN S L

haloaumxmounaso)ar -RRISOH” acm)}Rham(omx BO)IkYIODIEIRY
-c(o%gm 11 65{&?(55\1 %%W @{%e thQ%Béﬁg/n %9@5&%@@%

1-5 afeyp egefl’ﬁ\?a }eﬁiﬁf’ fom Yralogsd Greffecpligylyp COR','C1-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S{0)s.~(C4-Cs alkyl), -NRyR11, C1-Cs

alkanovl, pyridyl, phenyl, and -SO.NRxR4.

In yet another aspect, the invention provides compounds of Formula IV-1, i.e,
compounds according to any one of Formulas 1Va, IVb, V¢, IVd, Ve, IVF, or IVg, wherein the
Cs-Cs cycloalkyl group is cyclopropyl.

In yet another aspect, the invention provides compounds of Formula iV-2, i.e,
compounds according to any one of Formulas 1Va, IVb, IVc, IVd, iVe, IVf, or IVg, wherein the
C3-Cs cycloalkyl group is cyclobutyl.

In yet another aspect, the invention provides compounds of Formula V-3, i.e,
compounds according to any one of Formulas IVa, IVb, IVc, IVd, IVe, IVF, or IVg, wherein the
C5-Cs cycloalkyl group is cyclopentyl.

In yet ancther aspect, the invention provides compounds of Formula IV-4, i.e,
compounds according to any one of Formulas IVa, IVb, V¢, IVd, Ve, IVf, or IVg, wherein the
C;-C; cycloalkyl group is cyclohexyl.
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wherein, the B-ring is a heteroaryl or

het erocycl oal kyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently is independently Cl- Ce al kyl,
C3-C5 cycl oal kyl, CrC6 al kenyl, C2-C6 al kynyl, Ci1-C6
al koxy, am no, Cl-Ce 25 al kyl am no, Cl-Ce

di al kyl am no, -S(O D 2R, hydroxy, hydroxyal kyl, hal o,
Cl- C2 hal oal kyl, Cl- C2 hal oal koxy, -NR C(OR',

-NR SOPR' . - R, -C{O)OR
- QRS R I mpRo b ks et o W%éee the
compekiadsyaccardingp anyooeng| df 'y'orgulas Va; Wbd¥c,hyd, h/e .91 Bigowhssein the
C3_CL?§Q@’IQ€55[§WM§&W ed from hal ogen Cl-C6 al kyl,
A

hal pal
Fokeperarpechis i prayis conspustBof iR l-ayie )
compohiRIESRIOTJing30 albor@®f Bbrkaias Ma, IVpyIe,dYd, [Vepivérey Vg, winetein the

3—Ca§9|3£181&31§1 c{yc',liH:éc 3. 2 1 ] ring systemis opt| onal ly
substi tuted

> RSPt BSREFY inb QoA Proiss compo e STRPUTUIS by 86 Compaunds
of FoBfuld, whaleimaheAring i€hete®aryl thatiisyridyl, WmiliMmungmyl pyrazinyl,

s AU 5 A e Wers
one ormt@pg ogitions Wi helogen. By lioRC2-Ce flierirt, By fee alkypy,
C-CalkaXinhalpalioft, haklalkdxR iz dang, Hyddxyiaikgne, Ipysenwow, -am)@e:(ence
a|wlfﬂrﬁﬁ1éc§8°§lkdnﬁﬁ'&o% Q@yléﬁ{fa l*ﬁ%a?@@.%ﬁﬂafﬂ'rawg\j{y f%ngﬁ’y
L U N TR M -

halh andtfiey bspeeln’de Rientios pidvidgsempbundpyfFotylias \ay Vb ot b, Dyl |,

|yl i di nyl,
o SREEH oV G0 e bncigE L 0 et S

R . (:(H@ge@‘yl— g Cl- CB al kyl ntj onal |
sug'éﬁc’?'&"t% \)NI th phenyl, d

t he above
with 1 to}H
hydr oxyl , J CLl 'c4 10 al kyl , al koxy, Cl1-
hal oal kyI uch as CF3), Ci- hal oal koxy (s
OCF3), anPho, NH(Cl-CB al kyl o N(C1- CB alxyl)
(C1- CBFaHaml\ba or NO2. |rora@awbaspects, tlmmhayeati on
prvgnvk_?!]es conpounds of Fornula IVg, i.e., conpounds
accordi'ng to any one of Fornulas W, 1Vb, IVc, |Vd,

| \iBe Byring iy haleeqenil er hetpeocgsloaliylying ceachngfivwhichils ontionally

subsmmeaiatzazduuémutwﬂ ;rdaiwrl w:ﬂidgr&mhéths, mdé)éérrd@htlydhmé'aikyl 03'0‘1
vttty a‘} PG GIHE - By G-l Fi o "oy
dialkylgminel y$(O)oechydestxy.iieirokyalkyishaisp Ei-Gnelidalkyls G161 halaatkexy. at a
NR'G@)et INREGRR!, ec@yi Id(@)@RM -E(0)ak Cgm R U@ch)NRﬁoRﬂ,oxo CN, or
ORI ikest e P s gty il 'taﬁ‘:% o B G neesRi
sele@ﬂdﬁwmdmogm Ci-Clals -@iQaRk Gi-Cardilkony, halaﬂ@) halpatkoxy Fhydioxpty ,

CN, mg:%%y@gk X(0) I\}sz@iéo L aﬂl), %1@k@?-bgg<%f%?yﬁayl,%bl% Iah@'xy,

~SON a‘ﬁ“ ylOO(O R : 20 -C(O NRLBR 1, oxo, CN, or
CaheJB a2l 1§ singrystamlis oprMlgsubhﬁutmwﬂyl 2| 3 onpprioopsethatare
t I I ed
indep%ﬁ%ﬂwa r%%g\eﬁ ?}3 nqﬁl gz ?’}bﬂé%’g&j%o ﬁ@% o5 aik,g@r
hydroxy, hydroxyalky C1-Cs alkoxy, haloal oxy, -C(OYORys, -(C+-Cs aIkyl)-C(O)O 13,
-CONRioRy1, -OC(O)NR4gR1, -NR'C(O)OR”, -NR'S(O),R", -OS(0)R", “NR'C(O)R", CN,

=N-NRy2, or =N-O-R;; and additionally, two adjacent carbons (not including the bridegehead
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hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,
-S(0O 04-(C1l-CB al kyl), -NR1OR11, Cl1-CB al kanoyl,
pyridyl, phenyl, and -S02NR1OR, 1. In yet another
aspect, the invention provides conpounds of Fornul a
V-1, Le, 25 conpounds according to any one of
Formulas IVva, IVb, IVc, IVvd, Ve, IVf, or Vg, wherein
the C3-CB cycloal kyl group is cyclopropyl. In yet
anot her aspect the invention provides conpounds of
Formula | V-2 Tpounds accordln one of
carbng) gy ceEbing /o f°'r'\?o°V°'P% ringfpat WW@F’“W‘W bs?‘{‘}éd%er ein
halogeh,eC-Cgalk@®r bajadligial kyl group is cycl obutyl 30 In yet

arlf?k% ?Eolﬁ%g%%hi_thg 'i}:‘\?eﬁtiBX Eﬁbig&%o&@gdﬁgg SFFofTR 04 W 9?

zq to an one
ie. cqr@nq#msﬁwalavuw}'@re'nwofthv&arbw\?énthﬂ?r 118Rg % mla/here. n

replatddavith @3 -Cs - S&I)JzQaH{\yilﬁ gronptal,p is cycl (cj)pentyl Indyetf
an r e Invention provides conmpounds o
F‘”ﬁﬁr}urﬂl%é°'f‘3%§?&‘t°é“?& conpounds accordi ng to any one of
FistermatyliRVa, | Vb, an | Ve, l_{ R4, Wherein
cycloa P g pls cyc 0 exyI 8 In

yet anot aspect, the | fMen} i on provi des d punds
of Fornmu V-5,1. e, conpounds according to| & one
of Formuf as||Va, |Vb, |Vc, I Ve, IVf, or

wherein Cr CB cycl oal }
yet anot hgg agpect the invention pgovi des colfsnds

of For,r_n';mgl w{Va IVb I&pon;gﬁelgds accordl nq:o];nq 1)/ one

of For'nl | Ve,
whhetsim the C3-Ce cycl oal kyl group |s cycl ooctyl. I n

angy @-ﬂﬁg i8-8 Peefoaryl cheheiefb\éﬁﬂﬂalkmm@ l'e@dH &l hich %rﬁpmﬁaugﬁ of .
e
substiSiod B s eiiapf oL s s g afaBily - BB
cyclopliyl Cdzi-‘z iatignyl. Cos allaamyl C+-Ci dkosygminof Gir Cordfiylamingr C.obey |
dialkyPRiRE Cé(mkma OHydioRy, HdrSlydkyl, @%Cbr%nawkwm@ r@ratalksa&al I y

~r R TR, Dl BRSO Resogi o

Cy-Calkidptrepi, whemmé:&mylk@mtupndﬁa bubatititgd withhb omhbmm;qpendently
se:ect&a%amogem & aw LR, @bb a%?wéneaw hané{;%a.{agl o
N, i fraiiont B ﬁ@m/ b il TR L oSSt e gid

-SO,Rp®;I di nyl , pi perazinyl, phenyl, phenyl Cl1-C4 al kyl

0 rtheﬁ%”ﬂu%@étem hs&bpﬁ%‘l;ﬂ&fbsﬁxft&ﬁﬁﬁh’ 11139, 6rQV@<mp's Hat are

IR TG BT e P o A G PPN bt ur o
hydraxy, iHedrexyalitylyC,-O¢2lkbiey, balasditoxy, -C@)bHRE,2(0a-8x ¥ikyPC(R)OR: B
-CONRyoR14, ~OC(O)NRpR14, -NR'C(O)OR”, -NR'S(O):R", -OS(0):R", -NR'C(O)R", CN,
=N-NR;2, or =N-O-R,; and additionally, two adjacent carbons (not including the bridegehead
carbons) may combine to form a cycloalkyl! ring that may optionally be substituted with
halogen, C4-C; alky! or haloalkyl; and

Rys 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, C1-C,4
alkyl, C4-C, alkoxy, C4-C,4 haloalkyl (such as CF3), C+-C4 haloalkoxy (such as OCF3), CN,
amino, NH(C4-Cs alkyl), N(C4-Cs alkyl) (C4-Cg alkyl), or NO,.
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or or Formula Va Formula Vb Fornula Vc wherein, the
B-ring is a heteroaryl or heterocycl oal kyl ring, each
of which Is optionally 20 substituted at a
substitutable position with a group that is

i ndependently Cl-Ce al kyl, C3-C8 cycloal kyl, C2-Ce

al kenyl, C2-C6 al kynyl, Cl-C8 al koxy, am no, Cl-Ce

ai kyl am no, Cl1-C8 dial kylanmi no, -S(0O 0.2R , hydroxy,
hydroxyalkyl hal o, Cl-C2 hal oal kyl, Cl-C2 hal oal koxy,

%5??"6‘0("6) rﬁ.e[%nel(-o %%Mindsgﬁgn%w .., compounds

accordlsg @ any k¢ pitformyulas Uah¥h.&/ct Y Ve RreVfythetein tb€pB1rl@m§|pvryzolyl.
lmldai&)b %iyhbnrt #i5koW, w}rolid. 5&‘ S nﬁl@:aametﬁ,n thhétoBEyrﬁﬁﬂu@Pt ed
9 g or

iRy VR oA o Ml SLEREM: <k oS Ay

substiti@gd)t@. sabqtlmlabtesaoatmwm a groyR IR IndegsndaBly §111Ca albsyll Ga-Cs
cyclo&liy, 'Olédsmk@tﬂg{(hlﬂgﬁ gll I l, Cm Bhino, @0EL éil@ﬁrrﬂn% @f-és] r| ng
cibofaii, S DRt BN, MR RRCREY {%-&z@ AR N
-NR’@(DWI -NRED,RS -G(DIRE{Q)OR’]-GI0)atkgOGLD IRy | —C(Q)BIRGBnadxlowiy loy

Co-C % bre ?Qﬁ%ﬁﬁ%@x lly %’6%!‘3‘%% EMﬂy
select )hRﬁQQ%ﬂQ‘f s a (2:(-0 I@thhaloall@( @y@'@oyl
CN, NOzNFHeﬁﬂlﬁ)yRS(O)Q%CrCE Wmm{ CrN; &lkardyd, pyridyl, phenyl, and -
Sozl\@d@ ) ionally, two adj acent car bons (not including the
ri degehead 19 carbons) conbine to forma
cyR il anRiper aspach tﬂeH’a‘P“tWﬁy’%'ﬂ?ﬁ CORPYRfS sEFasmdaYH iR ed
compaliide acdvediate any dok-of Bordbiky I, Var VI) &t 0ad, iy, Vif, dr Mgmterem the

heterﬁé??l hﬂﬂ%g IS@&H&/? 'Whlcﬁ E%Phd?i\émiﬁb&%te%raq X:'xeﬂé??n o?é).ﬂmgtﬂu

positigpeayibigrougs tatare PH@ee%ﬁanlaﬁéog@h Qﬂs?e ajkd, ©1-C)alkoxn &FsWem
hydrdxx‘i CN fpﬂ@r'lyﬁﬁﬁdS@HChC@ﬂkyI)QNRan%@&lkﬁnoyl Wridylf\'ﬁﬁ’e'ﬁf'
I

SO AP el o RS ph s BBkl H T el 50REY
embosélm)%atﬁ pwwlnw@swecmﬂwhﬂoaew@rsmmnﬂ ehlogg.  wherein, 10

t hestB-anbtigr alsﬁecﬂtrféel’(v@ﬁﬂbﬂlbwwd@s! coRfpb&ide @)VFdnﬁallaMd I8, ng,
comr§58 e il e PR 1o, 3500 U4 8. F Yomeron e
heterpaty| 6ppun Jﬁmxﬂmyylmm@as entiryally substitaied aiope pvapr&yubsﬁ@t_ab@s
posntlaﬁéﬁﬂiﬂlg}oup%a@e ﬂhé’déﬁd(éntl KelogeR, cllds aiky, c.aty aﬂ@xy, ©k;, O F;,

® d

oo BRI SO a@v')c%’%g"o% egAanby] g BTN .

-SONRIER G WDpR 'each Rixa@iR x5 inde@n@pidly H or C4-C @iyl In some aspects
pyrimidyli$ dublsititb Ot Dadgen, TreAnmprlafitkd., 0xo, CON, or

In still another aspect, the invention provides compounds of Formula V-3, i.e,
compounds according to any one of Formulas ll, Va, Vb, Ve, Vd, Ve, Vi, or Vg, wherein the
heteroaryl group is pyridazinyl, which is optionally substituted at one or more substitutable

{, or
NNN

positions with groups that are independently halogen, C4-Cg alkyl, C4-Cg alkoxy, CF3, OCF;,
hydroxyl, CN, phenyloxy, -SO,-(C4-Cs alkyl), -NR;R14, C4-Cg alkanoyl, pyridyl, phenyl, or
-SO;NR¢R¢4, where each Ry, and Ry, Is independently H or C4-C; alkyl, In some aspects
pyridazinyl is substituted with halogen, for example chloro.

In still another aspect, the invention provides compounds of Formula V4, i.e,
compounds according to any one of Formulas I, Va, Vb, Vc, Vd, Ve, Vf, or Vg, wherein the
heteroaryl group is pyrazinyl, which is optionally substituted at one or more substitutable
positions with groups that are independently halogen, C4-Cg alkyl, C4-Cs alkoxy, CFs, OCFs,
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15 Co- Clal kyl phenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from hal ogen, Cl1-C6 al kyl, -CO2R , Cl-C6 al koxy,

hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,
-S(05.2-(C1-C5 alkyl), -NR1IOR11, C1-C6 al kanoyl,
pyridyl, phenyl, and -SO2NR1oR11l; the [3.2.1] ring
systemis optionally substituted with 11, 2, 3, or 4
groups that are 20 independently oxo, hal ogen, Cl-C5

- mrof, ¥ el e ool it o PR R

SOzNR?(m)) @RtBeach Rulan@Rqdib ngependehl) KOR1G:-Cs almmoml&pec’rs
pyrazin il bR With harobén, %@a@l’p’lechmw S(O2R", -05(0 2R,

- At Py Pin‘iKRB'“é{%r}“%%"ﬂY'&ééP‘BBﬂ@df ﬂf&?’"M%Y Sy t he
compéundsigggetding dp anyank of foymutasl, Yaiith, Vie VdoVd, o, ot ¥g, owetendhe y |

heterJaH"Qroﬁ;r'l@ihlé?@i{:\gH% is ‘BP@:%M s@t%trl%{ég %f drlelok ﬁl@re"!ubéhttgaile

posiiof i) B i R IISpURERIARRY. CotbodlomyirCoBRPERGF: OCFs,
hydrokyl G phenylpxy, FSDMC-Cialyds-NRRRI;, Cr-Qiafkenayt pyridyl, phenyl, or
-sozriﬁ’r 0 gb @%&{; 5 @mg@&@e%ﬁé‘y th Qldéﬁl-(% alkyf, ﬁ%ﬁe exemplary

ptron
°°mP%‘{ﬁ‘Hg"P thignlds W*ﬁ“tﬁ%léfﬁwamﬂ’y g &W’I’P'e ‘Eh'O' el QS@{B‘h wher e
t hestibiger aspebt, the thventips pravides oembdmaabﬂ PorrsukD e itelit ed

comp%ﬂ ggaéco{dﬂg?i%\'{ggf I*o |?s%r g \%49 | kg‘%]% éﬁ@xﬁ&%m the

hete"ﬁ'm' Efawk'y Ifur Y liwhich is W?"y sehSﬂ@@dr@éP@a?f W%MP‘%S
positisAeh@th groGps thatare lﬁdbpeNdﬁﬂQ]haﬁﬁerﬂ ke Aikyi, N, €L -aflkbxyaCRy OLF;,

hydro&ygcr\ﬁ?he% I&é)r, )SO gﬁﬁ R"g?r% aﬁ%ﬁ%?%%ldyf Fﬁ%nyl or

-SO:NRyetho whers ea%hc%oam Rugs mdﬁpanganw oif3s-Gecliiybin a@nwpe%
furanyVig, suBé@tuteHQv:tﬁ halVéenW&Eé)éanlechSroB ring is pyr azol yl,

41851 afactiHd ikt axpided Fmacupad X Ebfhlaclii, sompaunas
of Formadlawbewn ﬂm/’dlilﬂﬂw hetgygeyeloalkybibgtis prrralidigd, pipetidinyhdol yl |
pipers2inylPMbrpRdfihyl, tﬁ’aﬁbrpﬁ’cflmwfﬁr b ofphBitlyl-9,8 idxide ek skh brthed

s g S e Bt Rl B on sl

Cs alkanyk&iyDs 2lkaml, Co-Canlkaxsytaloalkyt- r@@alamxydwroxﬂmyn@xyamu CH,
phenymxwé@n Ae:- cgaak;@l&NR%Rﬁl éyéeadnan& co@g R, yriayndtr,exw
furanyl Nwrc&i@yf_@ %m&l,@pqg@gﬂ, plperqs/s(n@;l p@enyl %&e@}l ﬁq alkyl, a oal koxy,
ONRgR) al kyl OC(O R ; -C(O NRLoR11l, oxo, CN, or
Cy a%mlekaépm qnyﬂnvenmﬁrr&.dee BorhbRAME of Fémmts MDRIbloY vic, 1. °.

comp?lfngwﬂftg @%}41 wt@ielrtr@ cg?qgm IP1 the([)‘bge r?n'&@?s'l%%%@l ro;a:%%d Sv?tﬁ a6n
-0-, M@)&al dyNRstadupal koxy, hydroxyl, CN, NO2, phenyl oxy,
@foﬁ(ﬁangq%-ual"léyl ), “NRLOR11, Cl-Ce al kanoyl ,

yr| SO02NR10R11. In still another
Heterawpleajltyl el nve'T‘Fttqr@VF'OBMV @es conpoiftACYIRAGRAUI a
V 1, Le orrpounds accor to any one of Fo as
vd, Ve, r Vg, wherein the v
heteroa group i s pyrld I which is optionall
substit at one or nor stitutable positi

with gredps that are indepe nt | yorhal ogen, Cl1-€&
al kyl,  Glorfia®akoxy, CF3, ffiavb Formula Ve

wherein,
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hydroxyl, CN, phenyl oxy, -S02-(Cl-C6alkyi), -NRLOR11,
Cl- Coal kanoyl, pyridyl, phenyl, or -SO2NRIORII, where
each Rio and R11 is independently Hor Cl-C6 alkyl. In
some enbopdi ments pyridyl is substituted with

hal ogen, for exanple chloro. 20 In still another
aspect, the invention provides conpounds of Fornul a
V-2, i.e, conpounds according to any one of Fornul as
1, Va, Vb, Vc, Vd Ve, Vf, or Vg, wherein the
heteroaryl grou yrm d which Is optiognally

sube Biripg isedietgro e’?%?'%a¥"é!UB‘§t?aPﬁ P ‘g' 's optienally o s

substituted algr subgtitutd Hlﬁisﬁosﬁb ewith algrowthiat i ihde plradeotlyely; CsGliyK8;-Cq

cyclo%Lgy(l: '-Cs e@ (§ d(%WrE(é g?&d&ﬁ%ﬂ}\ﬁ?kﬁh{i QW)JE[n @IQ-CB
d'alkﬂﬁrk'a%ow 02By hsrdaw hvﬁfﬁ@@W heish CoE- hiigallgds GG 4 halogikerie
-NR'E@R", RIRBGRT -EIR'| £(0)0RE POIONKWOG(OIR';0C(ONRIR A bkoy CN, drn
CrCPOBITRERES 1eE T Bilondip s BMERIED i 75 oMbl ndElendshlly
seleqted feopy hadmelp% alkd. EPBotnasalipxy. halealkyl, ahaloalsoxy; hygroxyl,

CN, ”OHBWV'G@ BORLACY k), A0 €, alkatioph byaiayl] phenyaind Vb,
-SOZNﬁ,oR Vf, or Vg, wherein the heteroaryl group
P

. P n8a2| nyl, which is optionally substituted at one
0 rtherﬁr%ﬂ gohsysiemus eptborallg substiutied wWiths 2ws.ton4 groyphibatiaret

mde;fsh&emm%p@dmnt |og au@w@mlhkmkyl @zzcs;@k% oxy,
o e S en R e R
-CONT\S@NFQ@(QMRwMeNBC@)@IR RNRSENR"ROS(QR'| ARBENREEN y H
—N-I\FN} g}tl'-l'l\tﬁﬁ -REaky bddltloﬁal@qwg a@%ﬁﬁa@gg@ﬁbﬂ lﬁcﬁidir@ﬂlxe &rﬁﬁgegteald
E‘P%@"@?&‘ﬁ S 3 ARy ohe Ty HPEBLa Ry B s o

halogenr GePszikytof halpaliyl. 35 conpounds according to any one of
For mul @hsyek énoth\é?asp\é& the/ ﬁwen\{gn pr}/\ﬁdes\égme\ﬁfndé/& FolRd R Vie

t he.  heteroa ?rou c}/
o Vil ‘W‘F’Q‘&%EP Formila Vb‘t’heé?ifém@r f%ﬁé’bgﬂfb'gﬁet[%r? ayirg
p ystem derspladet lwith anuD<$ - S104;-, ar @IRhAgependent | y hal ogen,

C]1n gﬁ?tgé)giﬁe’cgg% ﬁaﬁ%@mﬁ?ﬁﬁs ou%?’f’ﬁrrﬁ&iap\?llg.c\géw VI, Fg“

carb

en

°°m£9 ”}iyrh%f theﬁﬂlewwsrt& res; SO2NRLORL1, wher e each
Hetemﬁloﬂ@d- I's I ndependently Hor Cl-Cs alkyl. In sone

aspect s a2| Heteropyghoaliyhs}Cat ut edHWPW“??ﬁ?"Eé R, for

exanpl e In still er aspect th ention

provi des ounds of For Is, 5 co nds

accordl n any one of Fqr Ias I| Va, Vb, Vd,

Ve, g, Wwherein th heteroaryl grou

t hi enyl whi chy i s optional stituted at Qr

o
nor e substltutable 03|t|ons W|th groups that are
i fcREpeadlht | y hal ogd®muaVYies al kyl , 1F°é','BU'aMioxy CF3,
OGkt#rein,hydr oxyl , CN, phenyl oxy, - SCp- (C1-C0 al kyl),

55 A0 b bR L e LR oot |,
SUbS@Pfe@tmbﬁlth Pasifor withea @rauipatds igdependepifenireciticvk Gels
cycldalm(l Yo dll@n)ﬂ,lﬂ}éttslalllww ;dc,:m, hikoxi; fdgmﬂﬁ 8,-cf élkyléhiﬁﬁ?dmll -€s

n. sti ano
iy, o Byl . G Sy e il
-NR'EENR o iSOG cBIQIR| n@(@)@ﬂﬁn@(%ﬁi@lQﬁ(Omr 1RO AR 1dR1, oXga CN)\AS
Co-C \¥ikyiphshyl, Ware Me.phériyl i¥Bptiohdl§ k@isBtuiel ith 1-5 groups independently
selected from halogen, C-Cs alkyl, -CO2R’, C4-C; alkoxy, haloalkyl, haloalkoxy, hydroxyl,
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heteroaryl group is furanyl, which is optionally
substituted at one or nore substitutable positions
with groups that are independently hal ogen, Cl-Cs

al kyl, Ci1-Co al koxy,

CF3, OCF3, 15 hydroxyl, CN,

phenyl oxy,

- SO2- (Cl-Cs al kyl ),

-NR10OR11, C1-GCs

al kanoyl, pyridyl, phenyl, or -S02NR1OR11l, where each
R10 and R1lis independently Hor Cl-Cs alkyl In sone
aspects furanyl is substituted with hal ogen, for

o, G B2 e SRR S0 et A B o
-SO:NRagRmal a 11, wherein the A-ring is heterocycl oal kyl

t h?t[%b.ﬁ] l{r?]aﬁlrs{léi’étnjl Qioﬂﬁ/drnally%:uﬂsﬁﬁnitééivﬁ‘tr b, 2,300rRi gAgipd Batiarh .
ncepRRe i RBPIR, e Bl s Bler,Fepe ol SrEAIM o
hydroxy, hgm_))dyakylh !ﬁlfiC@ aladxyyhatoalksity, 1A{OOR, 2 t(CaCsakyHtA(O)ORI e
oyl et et ot ey
=N-NRz. i 5h1R-R1s B RAgiEgRallivo adiagent cathens (nehmpluding the bridegehéad
carbonsy(ridy Gorabinedd fomia aadydiRyl ringiat MERLdptiokally EDsubsitatad with
halogé%?b?—%?&@)ﬂar@%ﬁk ey dyl, thienyl, furanyl, pyrrolyl,

p%r‘ of rarn

i : peri di nyl, iperazi nyl, phenyl, phenyl
CRuisiHethRi -,pvr@@'. ngﬂ%MRWREh thienyl, s Yol shiRasidinyl; he
pipera'\zfmylemdommm infozOiRy; PEFIAU-BAR' CC(AIRY. ACIOISR' Vo -0 dikyD

s C W 0 . (0] I el 0] ns
onsrf s B BRY oS oA i AIZER B fdd B
optionallySyubgtiuted withdgrto 5 gruBs thatrasr ipdepaadentichalogen, drpehiCr§s
alkyl, B1-Cy@kdxy, &5-C, habAKkyPGUeHR!dfY), ccOrdidaRbeT(Qek ab 0BFYYEN, 02

aming iR P RS K e RPN " he B 11 ng 1o o

hén ssmeaspdctsothe Invendion prpvilescdokopounds efd-omeiaYigdfe., whmpduniss
accor@ifg fo@RRbieYof FeraRE Vs VRdvialvid Vid & VifivihbieMRheB PRIt | ON
oty el e B 0T s bl i dbl .
triazolapyimidiny, initazopyri®idingh pyrhojdpgnimidiay], oCinddly, or gyridyk gachof no,
Lt o A S oy
C-Crafy e gl £ Sk s O Ao RiSisr 1,
alkylamim., C &M dialkylam{o; §mw.| lw{imxw hydroxiadkyl halhngiénpblkﬂ,s.‘q-
0 haB g Al O N SR R eloppry BRI geRE oo
O RBeyPorN- BaPR IR Y PHeER o PRl Ty bygsitep win
1-5 grpissrindepandently S¢iated fonf dogee, Gatdsylkyl, -GOIR] ORCY alkey- C6
haloaﬂl,kf?afbgikbxy, IMFdeYéN, N&l%kyb@.”-g(o)&ﬁ@12-5'&1%.1-“&0%‘9C«-Cs
alkanoyl, pyridyl, phenyl, and -SONR1oR11.

In another aspect, the invention provides compounds of Formula VI-1, i.e.,
compounds according o any one of Formulas VI, Vla, Vib, Vic, Vid, Vie, 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, C4-Cg alkoxy,
CF3, OCF;s, hydroxyl, CN, phenyloxy, -SO2~(C4-Cg alkyl), -NR1oR11, C4-Cg alkanoyl, pyridyl,
phenyl, or -SO2NRoR44, where each Ryp and Ry, is independentiy H or C4-Cs alkyl.

In another aspect, the invention provides compounds of Formula Vi-2, i.e.,
compounds according to any one of Formulas Vi, Vla, Vb, Vlc, Vid, Vie, 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,-Cs alkyl, C,4-Cg alkoxy,
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10 the [3.2.1] ring systeml|s optionally substituted
wth 1, 2, 3, or 4 groups that are independently oxo,
hal ogen, C1-C6 al kyl, C2-C6 al kenyl, Cl1-C5 hal oal kyl
C2-C6 al kynyl, hydroxy, hydroxyal kyl, Cl1-C6 al koxy,
hal oal koxy, -C(O OR13, -(Cl-C4 al kyl)-C(O) ORls,
- CONR16R11, -OC(O NR1oR11l, -NR C(OOR', -NR S(0)2R",
-0O5(0)2R', NR C(OR', CN, =N-NR12, or =N O R13and
additionally, two adjacent carbons (not including the
bri degehead 15 car bons conbine to forma .
CFscS)EF@g!CWN' ENrRhenviexy. ﬁé’«y(%gv flodlatNRyoRye CsGipakanpyh Ryl
phewdi {dp -SOMRQBA NWhetsleach Ralaky R 08 indeperurhntinth or G4FC,)alkl.

3”9%‘% n@ﬁ&%&;{?nt fhb %vér{?;ﬁ&%w&s c%gé{dn%i?éf J%REG}?Q@'?%] Y
comprends pcorfing to ANt aRe otRarpwasVY; Wat\ﬂe‘n\?@, Vig, Yie, Yif. ggVigewherem
the héte.b@,&loak)?%mnp fsipiparazind-which isStpbially subefituted\Etlobe oQ’ﬁ@‘U P, d

er,,a ec 1 N on | n S
subfute BRSNS in JRREF et s ooy Bl B BT
CFsFE i hysiroxylnGN. phenyicns -$@HCots allylls tNRuRuu EeSs alkanoyl, pyridyl,
phem:dg ﬁs@zml, gg: Wheke eddR Rk,l%h@ RQ wsﬁaébehdevmyﬁ@& Cs al%

o NGt S, e entn Prolen comppgros ghiorBy e VD88’ 1.2
compoyrida gcgosding th anyeane af Karmias YieYler\Gb\Mi¢, ¥id, Wigl VIF, onédlg, wheesh
the ﬁéteeaévcﬁawlﬁroepfshﬁaﬁﬁ.'ow wﬁuab@obﬁdﬁsl%us’émueed%wfetdrmﬁébl e

RTINS
CFsaOQly'mWdroxﬂlCN:e)harhwoxxy$0dm-ﬁsalks®l-l‘ﬂhow. ByCazmtanoyl ppddyCo
phe%bl & ke zﬁ oﬁf  wherk 9:9 R2 gnd F Xﬁt&&&éndehmli 8?%’,5% '&)kbl hal o,
aspe@(tbj ﬂvenhortgr@))lcaqvcompqng %FRWLMI@ Q;g

compﬁ‘ﬁr@)s HEEbﬂhb]to anyade of drmalas \AQVIEPVIR \ad, Kd, [wieewi; lor vrgmrreae
the hélg;oal&%g ? o§p R +:96}@40 a'*/ ?Jg%ﬁL cfp{i'(;n%ﬁ/ éNE%tﬁhééeda'i oﬁéf cf}%b?e
substisgte POSHRSHIN GraEBSVPet P BRRPRYANLY RelRaam e SIS dhracipny:
CF320CKNnydicl, CIofphaniiony ySO-(8¢-C) alkyl), N Ree CaCkatkanoyl, pyridyl,

onon T AR L i RO rP |h9%§>le?deﬂtﬁxop&@%ﬂ<¥lr N

s ubR another agpeqti theinyention Drsv'dqgrcompgan%
comipBalie atebedivid ty aohe ohRdrag@as VI, Wa - \db, \ad, k/}d VIGQZH Gang, where

o 3y 6 By s S AN b B
one.of ggce@gb@pqabpe)ppqug};@tﬂlgroups that are lndepend%ntly halogen, C-Cs alkyl,
C+-Cs alkoxy, CF3, OCF3, hydroxyl, CN, phenyloxy, -SOzC4-Cg alkyl), -NRoR14, C4-Ce

alkanoyl, pyridyl, phenyl, or -SO.NRoR44, where each Ry, and Ry, is independently H or Cy-
Cs alkyl

in another aspect, the invention provides compounds of Formulas lla or lib, i.e.,

compounds of Formula ll, with the structures:

Qp QP
,s@ N,3@
‘ or C%
NN NN
Formula lla Formula llb

including stereoisomers, tautomers and mixtures of steroisomers and/or tautomers,
and/or pharmaceutical salts thereof, wherein
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- CONR10R11, -OC(O NR1oR11l, -NR C(OOR', -NR S(O 2R',
-OS(O2R', -NRC(OR', CN, =N-NR12, or=N-O R13 and
additionally, two adjacent carbons (not including the
bri degehead carbons) nmay conbine to forma cycl oal kyl
ring that may optionally be substituted with hal ogen,
Cl-CB al kyl or haloalkyl; and 10 Rls is H, phenyl,
pyrldyl, pyrmdinyl, oxazolyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,

i m dazol i di hk/ . indolyl, -SO2R , q%w CéOéq(P‘ or
C, Adgand) gipalky heterpand arpetergprcioplkylcwhere ach ripghia potionally
substituthd @ky ybstitatabla basitien witinletogen, i(h€; alkgy@.-Cqyeditenyl, CprGaajkgnyl,
Cy- é%ﬁoxyo%(ldaﬁglaulyﬁl@%ﬁﬁ d‘rcfxglt %w‘ﬁ%aﬁl!gl éfxlt &Sﬁyl%o %g?)&z @ab
a‘kvlth%atleCE&qﬁ'ka@z %Cﬁﬂfv'ﬁgt%nyﬂ% Erwyb@f@dseyfmbﬂl C4
pyrrdlidingl Adigepidiviyl,(Hpecazingls JHhenyObk-C, dlikyl, 8rSITANR HR{(;C1- CB

aI Ml %I%geygﬁ%mgﬁdl@nhg uZea( ﬁaz&ﬁn@s% lanal LYC% M&e Fag 2 Sr’n(jlng
subsmu bleuDO@tlon withssaun dhat lsa@émndmﬁlgcu Gs @M Gorte cyoalidy pafbaas
alkeMJl, - c\(lhlﬂynyvt:q-c6 Mk a\uﬂm Of Cs\élllfylavﬁi}?f €i-0; didig/ldmhinio, SBYO).5R’,
L. (0] 1
hy d%fr ﬁ\,df’ xg;ll ‘%halod@f(% ;%lpau&?ﬁ-lb Lé(?ﬁug;a% fzgf@%q -NR'SO;R”,
-C(QIR -&:x@)qﬂoy 116w dlikylly Cf ommmamm&m hyGF(ONRiaRs1,

M omgw;bﬂ: g%]dacnoc;r dométml ?Sh?neyp th@rlﬁ"tﬂecbhbn)%l F%ﬁﬁbn@llfy
SUngé N SRR negetasty FakeRh ko rbadh 686 PR CometrG
alkog, kalvalkylCBal@akaxy. divdreryk giN, N@zm@yla*sk Eﬁ‘i?)o 2-(&Ls @IBYIR HoRAh.,
Cy- cgﬁm%yﬁb%@wphe AP TR . ai kyl am no, Cl1-CB

ﬁefXg, gwgg%&l)'o %enceé? |H<£ﬁ\édr Oﬁ% hrycd ! Oxﬁd%ré the glkqﬁ Is

opﬂonNR sﬁmﬂtqd witﬁ(a@)aRI wheré:(d@)ﬂkis opﬂdﬁé@)&ubﬁwtm(n@ﬁm) b groups
that a:fé(.r@e ) halogeiOnyafdiy, Ay, GRoy! @MJFPMM xy, ORI Rok; he

R S optlona Itute gr Qups
and Rpp B %Bna%qﬂheymgséfm {38 mamomed el Sl gar b
heterdafofituch &N @ or8;leaky, hal oal kyl, hal oal koxy,

hygrllg Jrogegl\& ﬁg&y %B%ﬁéll 3 al eﬁé@ &eﬁyl() Qg gtkslﬂme}i
with & iR gFppRe that arendenepdeeily ha@a%‘eeé -Ce *H'é/‘ |-rRX9 R rr-Gorliorees
haloaikylhalsakiaxyoifydforyl raN, ahedylody, -80,€C4-Cs alikyfp-INR¢Rs 1, 8¢-Coalkhnoy,

e las VI, Via, Vib, Vic, Vid, V|e
pwl@ﬁ?W‘ RO OP'SOE'Q‘E’% '30 the heterocycl oal kyl group

py mernieaﬁmfs thmwﬁorr Rrovigasicemegungs of lfeg‘?q'qsd'ﬁéﬂ"ba‘tlh%@e
A ringlis a1yly fer exampie iphatiybdplichahosubétitudstibwiih 11D 5groappthatdrat ar e

mde@@@ﬂ%@g@m | eﬁl@? 558&&%% ﬁ#{lkp(elloalkgé/@ ghwbt@’some

exergplary F9mpau ng, is uhe@;g ripg R;gngag}ly sut*g?tyﬁe@ Wth 1 taftaseyps thabr
are ha‘ﬁ@emma%mowwabmoa@dmrﬁhdm and R11 is independently H

8: g)\cléllh ‘E‘p o% IHV rr]|t|o érhq?aéucﬁngposl}ﬁés'zof K‘—‘I&%\ uiag YI% glI I|bQNrLere the
A nru@lmtqmmg fercexample f»mylowemd phAYYigY, eath of\whévh ianpbonaim c

subsytuthd with @ to y&foups‘lﬁa‘t\eﬂegn \Aﬁéfﬂéﬁlly htaiagenh ﬁidﬂf IC ARy, AEbAY |

vl =1 576l oot it saepurane o ke Bebi e

optianaliytsubstitutedwithddn 2 emﬂlgﬂhﬁared@@gen ©uchC@s chlotoydr, braBio. CB

al Wﬁhe% 3he if¥eftion Mﬁgmmurﬂg of PEHROMIVAX6., compounds
SoRy o ), -NRloR11, Ci-Ce6 ai kanoyl, pyridyl,
of formula |, avmg eSs uc re;
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phenyl, or SO2NR1oR11, where each R o and Rl1l is

i ndependently H or Cl-Ce alkyl. In yet another aspect,
the invention provides conmpounds of Fornula VI-3,
|.e., conpounds according to any one of Fornulas VI,
Via, MIb, Vic, Vid, Vie, Vif, or VIg, where 5 the
het erocycl oal kyl group is piperazinyl, which is
optionally substituted at one or nore substitutable
positions wth groups that are independently hal ogen,
Cl-C6 al kyl, Cl1-C6 al , CF3, OCF3, hydroxyi, CN,
phenyl oxy, -SOZ (C1- yJO) -NR1OR11, Ci1-C6

al kanoyl, pyridyl, phenyl S‘or SO2NR16R11, where each

Rio and R11 is |ndepende H or Cl-Ce alkyl. In
still another aspect, theyihvention provides conpounds
of Formula VI-4, |.e 1 conpounds accordi ng to any
one of Formulas VI, , Vic, Vid, Vie, VIf, or

Vig, where the het er ocycl F&Hﬁ%l ygr oup i s nmorphol i nyl,
which is optionally substi at one or nore
sumetd t ut abl e positions with groups that are

| nee pEARATHatbdnd @btasUding Ge-HriBgehb4d/darbond)-ifthe Bihd Sysiem

comb%ﬁ&foai gﬁ %f¥l%e8 ﬁ¥tﬁroa|§’\clfr hgthr%ng?f: éogp% ’nn%%ch( clgl;\lrvh%ﬁ |sal kyl),
optiopally sibsligried ateisubsttiabie @a@w \mﬂw @rmp thatis m%eppmé%d%nt ly
alkyl,lt @, c@i@a@ﬁ Gl dHikenyh TC,Ld) aﬁcw e, ARBE dmind, BSCL BIRIMIAEN

crc TR, SRS DB R OV thody oo SAAARGRL

-NC(QIRY, cvme -GxDoOR'OfC(vwwqm@)Ré -COMR bR, K@ S PO kyI
CalkgipReHR, ierd b BREHYNE BbtloRMI su%ﬁhﬁﬁ wiu$1.9raqu SRbdpéndently

selod el o g -Lop e aRE Pyosth 3@*8?! Ry,

CN, NOX ptienyl6Xy; S{0)as- Malkylmmmsacs &ligahog xpyriciyl, @hlanyl and
-SOZRR%;Q,Y' oxy, -SOr(Cl Co al kyl), -NRloR11l, Ci1-C6

ano hen or -SO2NR10R1], vvhere
R 1 0 shioneit o .4 by BrpE e PoponAlBreRBE AN | 1

-S(ORppdrkRs-ap@pct , the i nvention provides conpounds of

F%%:ﬁ 1 Ml\ﬂ s@s\)!n .ﬁo;@orgﬁ?{@%&l%?wﬂc@ﬁf 8l ?%Qpﬂﬁ%ﬁ‘%” e of
mdeqm@arngy omH@qugr@ &1@@ 9@!@-%@'@@9 &ﬂ(}s gloalkyl Cz‘Cg alkyny
hydrdxipi mm’pi)ﬁlkydl ¢G4l alkoxyShalbaikoixg eC(OMR 5,04 s:.,emyn-oqmbku.

t t

COIS IR B, MRECRIESGHR LR, S B0
=N- N§I12k9'] = -%mgfd %dltgnﬁlyxyo agjpepnt mogs (qqg,iaqlgg@g the bridegehead
carqub)aﬂw compine to36ith 4 &ytlo&lkyl Bhddihtmay-oplisheligbk, suﬁ%ﬂtuﬁfd with

phenyl, or S02NR1OR11l, where each
halo%lhlﬁ élkﬂfgm“éaq&hde endently Hor Cl- C6 alkyl. In

arfos Bétor Ssfe eyl omtwea"v Syhstiuted with aryl (susb @s éb‘?ﬂxlcﬂﬁ Reriithy,
morefpeafaribiyd phny, h9drokyl, Br halogen, whefaR@aryinglsptionally subatithtad With 1

tob q\%l{pﬁﬁqtapaq'? ﬁ\%;%g\?érhﬁ gal?q%g I"yﬂlgfqh &W(Mlsalg%x& g)glkglwaloa,\'oxy, CN

or N@aut omers and mi xtures of sterol somers and/ or
t U aAdTRY dte independently of each other hydrogen, C;~Cg alkyl, haloalkyl, C2-Ce

alkenyl! or phenyl optionally substituted with 1 to 5 groups that are independently halogen,
C,-Cg alkyl, -C(O)OR’, C+-Cs alkoxy, haloalkyl (such as CF3;), haloalkoxy (such as OCF3),
hydroxyl, CN, phenyloxy, -SO(C4-Cs alkyl), -NR1oR44, C4-Cg alkanoyl, pyridyl, phenyl, NO,,
or -SO.NR¢gRy4; and
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and/ or pharmaceutical salts thereof, wherein 25 Ais
aryl, cycloal kyl, heteroaryl or heterocycloal kyl,
where each ring is optionally substituted at a
substitutable position with hal ogen, Cl-Ce al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, C1-C6 al koxy,
hal oal kyl , hal oal koxy, hydroxyl, hydroxyal kyl, CN,
phenyl oxy, -S(OD z-(Cl-C6 al kyl), -NRlORll, Cl- Co6
al’kanoyl, Ce-C3al kyl CO2R', pyridyl, thienyl, furanyl,
pyms@ fylpher@ B%fﬁﬁloéy‘nﬁilidmjl‘ oxaebuﬁetmhfa thidazlél pqr.ém fdnyl,

d d
A LA S = Y P‘?‘% opoo R | 0
-C(O3RIb<3(DJAR et Cals aiky! spibsally sulistibied wittoghenyl chydigikyl for halggenu p
wheﬂéqﬁét abbvs dy@lﬂ%%ﬁgﬁ‘r@togt‘}gngﬂy s%stnﬁ:ltéﬂWIth 148 gﬁroﬁb@th&%}é‘)"

indeRSpEalY BAIRGPP NPT el eV o i halagied (Guches T o
CH:CH5) 109y haldfa}l«im;ytﬂgl(dg?g& ba&g‘lz\g&% R'm d]'f'g'ioogl("g‘gﬁ aliell), GEC,-
C“a@@(@ai&zam° 2C4 al kyls. (O ORL3, - (O al kyl OQ(O R :
emhar@meft fher@ RIOYiSRa comprpndsctiprivia Vill,is. Cagounss
of foﬁﬁulﬂllﬁ wkatbip fierAHing Is\brehg of hephihlidprglerably pagiyl) whizh isyoptionally

subs?fdgﬁtaté %Ub%ﬁutﬂl%ﬁb @eﬁwﬁ{(ﬁ’ﬁlﬂo‘&én (%g%’%wd&%g)keﬁ)ﬁ °c§;%ﬁ<yny|
C+-Caalkexyi halpal VIH@FOQBPWOmewyMWIkVI EN, PhRTYoXyY Py G
alkyly, EARY, T-CEAKERRYIPCKGalkyICONR IR, thienW] fufedyiabyranpy |

o e e Aot SO,

wh Brasother@spack {he ipvgntiop p[qvtgiﬁ%qugpogregg@f qumtﬂeér' llgiang |ﬁ i.e.,
compdurl of feRRIa8/Iit, REviry thid follswirytueta@s:l Y substituted with 1
to 5 groups that are independently hal ogen, hydroxyl,
al kyl, al koxy, hal oal kyl, hal oal koxy, CN or NCO2; and
Rio and R11 tdgether may forma 3R$8 nenbered ring
opti onal | yR&pghyetzng an addi t R Ret er oat om such as
N, Oor S a 20 R |s hydroge 1- Ce al kyl,
hal oal kyl ,RsC2-YC6 s,kenyl or pRgn ofQ4 onal |y
substituted gt hs?% 5 groups tmat Xe i ndependently
hal ogen, Cl-Ce alk - COOR, CI-& koxy,

hal oal kyl , hal oal k ’ hydr oxyl, CN, pfteqyl oxy,
- SM2- (C1-C6 al kyl) NR10R11, Cl1-C6 &l kanoyl,
pyridyl, phenyl, , or - SCPNRIOR11. I one aspects,

t he i nvention prOV|des co ounds of Fornulas Ila or
l1b where the 25 Aﬁoi"h'g'ja{}glaar yl, for FewepVébphenyl
omeﬁamlly substituted MAth 1to 5 groups that are
g nt l zgg Eggfb)o. r@{& ?%thg ~C- a%l kelz%q{%{ps are
ommelmhﬁ# ?dt"\ﬁb Toré groms that gredpdependently oesgqug A2/ gnjy be a
substitubistioh 10 8dlogéd, ©,-t, élk‘»yl E:st@mml chat hal@ligl, b@bpaa)h%n such
r cts,
v PR, B ErBus 8B SR (Al SRR o

-CONR R @EE©)NReR11 SUR,Q(QXQR;]. -NB'SHRSr OHQER", FNR CENRMONe

_Nﬂmgaﬂm_o-p{1ga| enyl or pyrl dyl, each of which Is
s that are

ubst ith 1 to rQ
P bre SR is A SR BT die: Sarf pLH IR Sy
subSItlated at *gub;uumm@_msk:ow;th ﬂ)toqp thal@inqepﬂﬂdaot!sece&&aﬂm 65-Gs
cycldahPE O HikehfI &L lkyyE CB-C BK&EYamihd, @3Ce alkylamino, C1-Cs
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(0)alkylOC(O)R"; -C(O)NR1oR11, 0x0, CN, or
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optionally substituted with 1 to 2 groups that are
hal ogen, such as chloro, or brono. |In another aspect,

the invention provides conmpounds of Fornula VII, i.e.,
conpounds 35 of fornmula I, having the structure: 26 A
SO / N Formula VIl where two adjacent carbons (not

i ncl udi ng the bridgehead carbons) in the ring system
5 combine to formpart of a fused heteroaryl or
heterocycloalkyl ring, each of which is optionally

ok Wit e e R PtorihAtbigih Foaiins rePedtiRty
seleqtd fgpn mlw@n WG 1;Cs @RVIGE OaR k§1miyd alkogy, -helgali, lnalegikoxaitydioxyl,

CN, %z,‘éﬁer%'&l '-Q(@bé_"}@&h(;s@lky@NFUoﬂh L%afﬂkggbyl pﬁfdQI) Ehe'?ﬁflr and

-80 ‘°§é‘|’koxy “N(OR, -Q(OR, -C(OOCR,

- Ohe) 3. Ky OS(EETRS optighally Neisyitst with 402, 3QI4 aoupSthatiage
mdegﬂggwltoﬁk{" gg\b{éﬁn, @ﬁ@sra‘ﬁ(yi b?CPiiﬁ‘é?W c —és HAalk r@}é&élkyg}{l od
B EHIL -Cealio habRbRY:-Cld Q%mgfﬁ'&a@@@w-
-CONBjRA - Qsz(Q)NRaRaaNR@@)OWyMRﬁ(SDDzR” EB(O) R NRIHOIR/| Gty
=N-NR,§ 2 )oP-l@ D(fglargﬁlidi%ﬂﬁ)c{# wo g W%n&éot%iu@%&?@%ﬁ&egehead
carb 3.(?) %%""i‘tﬁf‘ettﬂ "P 8 CE“'°P]kY'r' ing ghak pay ertipnally B3ybsiuted yith
halogerp CaCealkyhorthaioalkyl;- O- 15 -S(00.2-, or -NR15- group;

thR R3 §3 Rls] RS rmde%xﬁf&eﬂﬁp af%aa%ﬁemahél%@ gttb%fea ye gdc th
ha‘°ﬂ'¥§¥' c‘r"g&q ha'?ﬁ'k"e% Rxﬂmxy’fﬁz Esalkpehyfs a"@kotbscyhfﬁb ﬂb)f'ﬁk'iPXV
pherfylox{ES@IRK YNIRbR:1, CHd BlRanoyl, radslxpyedzbiyl| thiagdhyl, @orid, koxy
Y iyl it A S

OS¢ ayditer or Rygrd & &dhe cwnsmwhiw thpyiare algachedom R13 and

heteﬂid?hlda‘lk@lbﬁb Ihyterobmmgdmim & UpticrRMPSUBStititedDith 1) 2) 3)df q;rmr(pel
that ere u%?ﬁ'\lagﬁﬁg %aglggﬁ o 54'&%8@ Rﬁ%ﬁ)eﬂte?ricg-cé%{(mo?i {;é'i qgé e%
alkansevl @gunaus R@tlonailv Sll*t&tl’ié’fad w;tln up RBJejogenptoms;on- Cy al kyl

OpR, msl Yr @mm tam;t tRé&lcatbdrid tahibibh ﬁ\%@ a@%hmsﬁwé béHzo

ring R iy @htonay Sbstifb S ) 155 drouf bkl irPE B S etemsly v ¢

hydroxyl, zﬂxyit akasy, delogid, hahetkom@l prpendent | y hal ogen,
hy gr shey- areﬂhdéﬁéndeﬁly'@@éébh obt ng.l\ Qb@h@ﬂl HaR¥lkyl, EDE, OF

alkof G gRRoP TR R wﬁ‘iﬁa?%%?f&@fns%a&re@&eP%n'aﬁ'gw?'%ﬁn
C+-QaatiyhyAC(QPR!, &b aloxy,Haialkyl(sushl asvCE4), heloalkoxs (sychh ap@CEhat
hydr8ky® ON) fiRgIBEERd,Ye. b8l dYFINRoR11, C1-Cs alkanoyl, pyridyl, phenyl, NO,,
or -SO,NRoR4; and

Rss 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, C4-C,4 alkoxy, C4-C, haloalkyl (such as CF3), C4-C4 haloalkoxy (such as OCF;), CN,
amino, NH(C4-Cs alkyl), N(C4-Cs alkyl) (C+-Cs alkyl), or NO,.

In some aspects, the invention provides componds of Formula Vilic or Viiid, i.e.,
compounds of formula VIl having the folléwing structures:
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C1-C6 alkyl, -C(OOR, Ci1-C8 al koxy, hal oal kyl (such

as CF3), hal oal koxy (such as OCF3), 30 hydroxyl, CN,

phenyl oxy, -SQ2-(Cl-C5 alkyl), -NR16R11, Cl-C6

al kanoyl, pyridyl, phenyl, NO2, or S02NR16R11l; and 27

R15 is H, phenyl, pyridyl, pyrimdinyl, oxazolyl,

thiazolyl, imdazolyl, thienyl, furanyl, pyrrolyl,

pi peridinyl, piperazinyl, pyrrolidinyl,

i m dazolidinyl, Indolyl, quinolinyl, -SO2R, -C(OR.
-C(OOR, or -Ce alkyl optlonally substltuted Wi th

phenyl , hygr 0X ﬁ rOr hal ogen,p ePFt he above cyclic
groups are 6 naTIy substltlft h 1to 5 groups
that are 5.i gdent 'y hal q% oxyl, Cl-C5

al kyl, Ci- & kox ..C -Cs hal’oal kyI uch as CF3 or

CH2CF3), Cl- CAhal ¢l Roxy (such a8 Of
CN, am no, NH(Cl-Chml|kyl), N(Cl- C5

alkyl ) (CL-C5

al kyl) or NO2 In anotHer aspect, the ention
provi des conpound & formula VII1, i7 conpounds of
formula VI, where the AFring Is phe yI or napht hyl

(preferably Dhenvér}nurMWiuféh i's optional Fymuhiid,

et b ST i

Vlllaadnlzlwtb, hal oal kyl , hal oal koxy hydr oxyl , hydroxyal kyl ,

CNyp aﬁ%%sﬁé‘&,'the uﬁe@rﬂ p?ovfd@é—ccﬁ%on@é é‘f%amula VRIS, Le.,
pyridyl, thi enyT

compcmnge gf?ormﬂlg%:{lbh\ﬂng th%@lpw%p gaqcﬂws pi per i d| nyl ,

. or - SO2NR18R1]

Vilta

le.,

pi perazi nyl, Rhenyl, phenyl Cl-C4 Rl kyl,
Ry anot her aspeRry eR7i nvent i on

nds of Formula Vil and\/IIIb_i.e.,

15 conpourg

structures: . RB\.d4 /| R7 R4 R7 Ri R R5 02 R6
\Xx R5 Nor F la Villa Forrrula b wherein
20 X Is -G, -CH pNsCH2-, -0-, - S(0) or -NR15-,

where the -C andl-CH groups are optlo
substituted with or 2 groups that are dependent |y
oxo (oxo can only Dbe a s¥lbstituent on - ), hal ogen,
Cl- C5 al kyl JFommlzOBllal kenyl , Cl- C6 RermglalVlifl | C2- C5
al hahy Kk.is @-Yé’l’ftﬂ%,}’ Rq, hy %,%)éﬁb ¥ B-ringhrde dafi ﬂ@!&*thormulas
hal koxy, -C(O -(Cl-A4 al kyl)-C(O OR1

5R11, OC(O)NRlORll -NR C(OOR', -NR S(O)ZR'
- OB(st) aﬂth,er aguRCtGheOnREntionOMovides componds of Formula Vilig or Vlith,

compounds of formula Vill having the following structures:

,S(O)o 2 \S(O)o-z

N N
O ®)
Formula Vilig Formutla Vllh

where X is —S(O)o2-. and Rs, Ry, Rs, Rs, Ry and the B-ring are as defined for

Formulas Vifla and Vlilb.
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25 =N-NR12, or =N-0-R13; the B-ring is a heteroaryl or
het erocycl oal kyl ring, each of which is optionally
substituted at a substitutable position with a group
that Is independently Cl-Ce al kyl, C3-C3 cycloal kyl,
C2-C5 al kenyl, C2-C5 al kynyl, C1-C5 al koxy, am no,
Cl-C5 al kyl am no, C1-C5 dial kylam no, -S(OD. ZR ,
hydr oxy, hydroxyal kyl, halo, Cl-C2 hal oal kyl, Cl-C2
haI oal koxy, 30 -NR C(OR', -NR S®2R', -C(OR,

S B o T e ATt G or (R,
i.e., gqmmdsqufew!ﬁ YR hg\argg @?@W@"Q%ﬁd@ﬁéﬁdent ly selected
from hal ogen Rgl C5 al kyl , cozg Cl1- C6 al koxy,

hanaIkyI RKOXY, hydr Xyl NO2, phenyl oxy,
-S(0) 0-2 01 i kyl), -
pyridyl, e S 2nd CEN

1’ C6 al kanoyl

th%[s 3.1] ring
systemis opt |R9nal DSt i W N2, 3, or 4
groups that are |Indppendently en, Cl-C6
al kyl, CrCe al kenyl, C6 hal oal kyI Ce al kynyl,

hydr oxy, hydroxyalk C1- Ce ai koxy, al koxy,
_C(O OR13, -(ClL- 04 bBEY1 ) - C(O) ORL3, - oR11,

- OC( O) NRLOR11, C(O )R, -NR S(O)2R", -0S(O)2R',
-NR C(OR', qula‘éIMNmz or =N- O Remugdiin,

adghdré xrba-Nkysr ahiVR,, &Y RACRNR, &R ANG 410 bs HeTRb iR Fgmblae

Vmabarnaq,ﬁlgehead 10 carbons) may conbine to forma

cycl'oal kyl ring that may optionally be substituted

wi intsomp gsnegleihe inventien pip¥igas compavadoriiFRimula itlo, R4, RS,
compBunddEtcértifg ok BRSO SFFRFhWasoill, &aRIVIOS, Malc, Vild,\akeQua villg,
Vi lh%lgﬁgg{yl Hh’yvl@f_regithgﬁwgg )iafl p@%ﬁ%’l@id%%%%y@l,qg%ﬁgfgyrro%w,
pyrazglidipyl. imldrzofiginyl, tyigzelapyriovidiny, ingidezpyrimidfosL pyRIZDlopETimidiey, or
indofl df awaynl each ¥ARMEMS optmm@dsmhted bt m&tam@wsmdwm a5

arou et Gndermaanc e B RPN G oA Gl ARG G

alkoSanainel G110 atkglarbinn,<C1G3 distkylehind R8(D)xRE hw:ird»adlydwxfabwhhaio
c-3} ﬁ&l@:{u@P ¥GLo ﬁénéanloxp FNR dzéfr@ I nﬂ%b%i R ch)wvhc

(OB R ot B iineps. e o °ﬁn§ﬁ Bgen

optiapallyGubsttutesl| vith r €5,/groupis ndepandéritle seledtdddrmoyHalogem @e-C slkyl,
-cogzﬁ@td @@aikw mw ﬁéﬁa‘ﬂ@é))’vh%d?o)&f’cﬁ NG, !%lnges?yn s?é)arfgb,cgr

rbons to
alkyh, h'é"y‘w%er é31 &?&%ﬁ PYTidYInRhgnyhng oSOzP‘Rnﬁﬂwh. chis
0 pini ctirea bdpgcts, Wissitventidremtovidet Bordpdundstacgarding® ahiarte alr e

n, hydroxyl, alkyl, alkoxy,
TS

| 1 Bo® EntRKgeTC e a@%%-&qﬂw BB OENCT. o 5l Kyl |
haReia Hk ydlogei 5,5 alks, Geoé’élkoﬂi, CriCe haidallg] halodicxy,\CN,

phe Fl?téé}tbeg%ﬂa[i)h C%ﬂ,r& ) lcﬂ 5@%@% %%%I%?Jy%gblgﬁﬁﬂft{w Py
fura'FYél“l!?&‘V'k%PhE‘%@ﬁ as CF3), hal oal koxy (such as OCF3),
hy 8§ BHy Ci-Cidlkyl FBEBNRIRY Yr haidgeh.( C1- Co al kyl ), - NR1LOR11,
gﬁ @%eﬁgéﬁ@@%e inpéﬁ{iémdﬁamdeg Q&ﬁ%uhds%rdiné) o a'n? QeNFLORLL;
Formulas ViIll, or Villa-Vlllo, wherein Rg and R; are independently H or methyl.
In other aspects, the invention provides compounds according to any one of
Formulas VI, or Vllla-Vlllo, whereln R; and Rs are independently H, halo, or methyl.
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R15 is H, phenyl, pyridyl, pyrimdinyl, oxazolyl,
thienyl, furanyl, pyrrolyl, piperidinyl, piperazinyl,
pyrrolidinyl, Imdazolidinyl, indolyl, -SO2R,

-C(OR .-C(OOR, or Cl1-Ce alkyl 30 optionally
substituted wth phenyl, hydroxyl, or hal ogen, where
t he above cyclic groups are optionally substituted
with 1 to 5 groups that are independently hal ogen,
hydroxyl Cl-c&4 alkyl, Ci1-4 al koxy, Cl- 4 hal oal kyl

ko ,
(GRS o frov'ﬁf‘wmeéunﬁf HPreB icthe ol
Formrula&m or Millasdlime wherpio & & H, thhlegandinene a!tmctplr B F@esl), C1'Ce
alkﬁ Q&Bﬁ’aﬂ@ §u5§fntut5@wm1i\a?og¥h H ﬁ*ydﬁb&y. . Qlkox'y @Fs; OCI'%5or CN.

S TR BorEBasy b8 lpyern piaytins emepghas Stersho . Cifie ot <o
FormelaRdlll\ or VilalV Il iiBwbereB R sgphaoylaxy WD&-(@rBealhyll)l- aNR/ioM d31-Ce
alk%ﬁr&a%h}l %yra% thl%ﬂ/l Bﬁldyl%ranﬁethle@? or @‘Zan nd the

3-rin area defined for Formul a and lib.
5 | olsraprs: e fURtton pRUAEs REROIR Se5PEARE AL PR Hbn e
FormhlaFMhlmrIVaila\XIllld wherein‘ﬂ.,lnsl NRwRue., conpounds of formula

W R7
Ib& e E%&fﬂ@ rﬁlg@ioﬁaéfo\)gess%&%dé ﬁl&ordﬁator r)rluolﬁgo(/ I'le
F°’F’H'P?rM|"a°’\Y“|ar\f"'° Wherele Reiy Rk, ang Ry, ReaRe: p0A Regge Hre  R7

andn biher dSpactsnthe dventias paeitiés wehpbunds E@bmuigasanylﬁeb‘f I'la

Forﬁ\ﬂfgs VI dlI &r}qullal\nllos%ﬁérél? ﬁ,‘:ﬁf EI a%f?ﬁf tare Ill ri‘%\ ?I’-" BF-IBQ)[P methyl
c o] n‘ﬁ S'DPRP§PQ9FS thg inygintign prov 'ﬂe%@mpﬂ'@df» ﬁ@cordmglt%wvme °f

Forfllas Vil or&Hla-to, RBereindRs\ RRR;, BAd Rife B. S02 Rs SO2

In other aspects, the invention provides compounds according to any one of
Formulas Viil, or Villa-Villo, wherein R, is chloro.

In other aspects, the invention provides compounds according to any one of
Formulas VIIl, or Vllla-Vlilo, wherein R, is chloro, and Rs, Rs, Rs, and Ry are H.

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

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

In still another aspect, the invention provides compounds of Formulas VHI, or Villa-
Vlllo, wherein R; is chloro.

In yet still another aspect, the invention provides compounds of Formulas VIIi, or
Vllla-Vlillo, wherein R, is chloro, and R, Rg, Re, and Ry are H.

in another aspect, the invention provides compounds of Formulas VI, or Vllia-Vilio,
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 Viii, or Viiia-Vilio,
wherein R; is hydrogen, halogen, C4-C, alkyl, C,-C; alkoxy, CF3, or CN;

R, Is hydrogen, halogen, C,-C, alkyl, C4-C, alkoxy, CF3, OCF3, CN, phenyloxy, ~-SO;-
(C4~C4 alkyl), - NRyoRy4, C4-C, alkanoyl, and

Rs is hydrogen, C4-C, alkyl, -SONRypR44 or halogen.

In still yet another aspect, the invention provides compounds of Formulas VIII, or
Vllia-Vlllo, wherein R, is halogen (in one aspect, F or Cl), C;-C; alkyl, C4~-C, alkoxy, CFs,
OCF;, or CN.
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Re Re S(OD2 S(0)0-2 VNN or B Formula VIllg
Formula M1 1h 15 where X 1Is -S(Oe.2-. and R3, R4, Rel
R8, R7 and the B-ring are as defined for Formulas

Villa and VII1Ib. 30 In still another aspect, the
I nvention provides conponds of Forrmula VIIImor VIIn,
i.e., conmpounds of fornmula VIII having the follow ng

structures: R3 R3 Ra 4R7 Ra R, S02 Nls R5 SO2 N15
"7111 < RS VNN or a Formula VIIImFornmula VIlIn, 5

W s thér h@ectNPdﬂventi&ﬂﬂ'omes cBipounas of Rermufdé \an @r Ving-Vviiio,
wherEé' klé'g%gar Bs cﬁr”%‘% for Formulas Villa and VIIib.
A % e8¢ Y™ nventi on provi des conpounds of
Fdn angther a&plectothe invention previgassompende e Geanuiag ilb oayilla-Yhie.
wherélfn REthWrb , Midgkn, d(ld ERYI O/L¢4|éﬂ<oxWbH esC¥l | 1 d, V | le,
wher ei
B i gt 3-?502%@?20'# R, Sy PP ol 1201 o1
pyRsiisdlyrugery Cr-Cd dkyby3@aR:bRii 0y hglodend dazol iidiriyl,
L ﬁﬁl%toa%ﬁér@sﬁécﬂme’ mdeﬂﬁdﬁfﬁ&% bdm bﬁ&é'olf Formulas VI(I:Ihoro
it §focineralh e Fesaan(y oud espesy & s 6P Oebbusthricr GiBp)
pdtsartorthanasned;tl*thalnvgnlmuprovldlmtcompoundsjef;b’emdmstw i oCIHiER llo,
her%,lk%e’hy&;ﬁ?(oxha‘fdé‘éh%ald(lﬂc{l &%%@ bﬁQxJCNCZ e al kynyl,

TRy PREeT BAa0R oy o ol C iy ooy O Dbl G-y haloagres
CN, -8R,,82, Gad:mlak(WI,,oxﬁblyCﬁer)lyDﬂilézobﬂypynd)NFﬂnﬁéw))oRthlenyl
%&%@MC%Q}R%& COOR, 15 -(Oalkyl (OR ;

or Cb- CI al kyl phenyl, where the
pfﬁ?ﬁp‘i’ Ry are ingepangendly hydregepethaloged with 1-5 groups
[ nldam@élcmbmér}esﬁeﬁit tetim@nfionprovides cgepoundshf Ksmak& Y, or

o P iy ey, e oel i, Meloal kory, hid ooyt

I 24 apitncs ﬁ%BPFt thswelaw PropeRS PMPOe of oD Gkt Vil
Vlllo GHadin RSehe &, %r RE il Rs2vié Bieicamboiy t6 Whide the £ reattaohedform a
benz@?ﬁ wnﬂ@{? Pﬁﬂ%na&ﬁn ¥ub%9t8te8 ]:Nlth o&nona% g%s@tﬁ’tey Lt th 1 oroi groups that
are independently halogen hydroxyl C1-C4 alkyl, C4-C, alkoxy, C4-C; haloatkyl, C4-Cs
haloalkoxy, CN or NO,.

In still yet another aspect, the invention provides compounds of Formulas VIil, or
Vllla-Vlilo, wherein Ry and Rs, or R and Rg 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 C4-C, alkyl, C4-C, 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 Vllia-Villo,
wherein R and R; are independently hydrogen or methyl.

In one aspect, the invention provides compounds of Formulas Vi, or Vilia-Vllio,
wherein R; and R; are independently hydrogen, halo, or methyl.

In another aspect, the invention provides compounds of Formula IX, i.e., compounds
of Formula VII, wherein the A-ring is C3-Cs cycloalkyl, which is optionally substituted at a
substitutable position with halogen, C4-Cs alkyi, C,-Cs alkenyl, C>-Cg alkynyl, C4-C; alkoxy,
haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, ~S(0)y2~(C4-Cs alkyl), -NR1oR11,
C4-Cs alkanoyl, Co-C3alkylCO,R’, pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C-C, alkyl, or -SO,NRoR11.
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R3 I's H hal ogen, Cl-Ce al kyl, Cl1-C5 al koxy,

hal oal kyl, or CN; Ra Is H, hal ogen, C1-C5 al kyl, Cl1-C5
al koxy, Cl-Ce hal oal kyl, hal oal koxy, CN, phenyl oxy,
-SQ2- (Cl-Ce al kyl), - RloR11, Ci1-C5 al kanoyl,

oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyi,
thienyl, or phenyl; and 25 R3 is H, Cl-Ce alkyl

- SO2NR10R11 or hal ogen. In other aspects, the
invention provi des conpounds according to any one of

BB et s bR R R R o

Gompmmleetmq!ﬁ|6\hawl&th@wmfslctar@eord| ng to any one of

& mm(g,r\el n R3 and RS are
02 or 8hyc 301 n ot her

aspects, the |nvent|o X rOV|des conpo» ds according to

any one of Formul as I, or Villa- wherein R4
is H, hal ogen (in ong-Mdpect, I, Br, pNdr a), Cl-GCs
al kyl optionally subgtiputed with haI dn or hydroxy,

Cl- G5 al koxy, CF3; r CN. In othaspects t he
I nvention provides conpounds according to any one of 5
Forrmul as VII11, or FemuladXa/ | | o, wher eifemmda

pPheRebiaXY ., -SOZ (Cl1l-Ce alkyl), -NR16R11, C1-C5

al kanagyl .,,0xazol razol t hi azol ¥l . pyridyl
gt O Bfor-E SRS R sy 3 - anglPl gy are
optidnﬁlwfsnbsﬁmdmiwlqu égroumﬁaaﬁ@rmﬁsd@emnw axg (axo camgnhoeea of
subs't_‘&éﬁﬂéh 2r§ );ﬂaldgen @,-CYhk %gvﬁg:?{k?nyl. 1 5ﬁ?l5‘3“@ﬂ Ch-Bs alkiﬁ}lgRll
o B YRIOL o e sk CHb - iy DB
-CONRJoIRa.-VC{O)NRmRheNETG(OIQR”J -HRSEIRROB(@QRR, RIR'CLOR", RN,
mg oRZN-@EF@ﬂ I n other aspects, the invention

des .conpounds accordi ng.to ne of [Formul as
V1 1hp 518 2 Detetoagylor BeteipryFIorIkY ieg, eagh of yion Ipgptonlly ey
subsatuted ldf a kubistitutakile BositichiwRioa groep thet i 1s indepehdiemtly amepﬂndenﬂy (0759

Cs all_gi}\V@Jt‘r cgélgﬁh{ b;éeawﬂeggﬁ%nﬁ%%%ﬁ, %{@m@'b’,—d%ne of
alkylgmigo s -Gardialigdaming. -SI0)pah by drerypleydroxyahisyl Balp, rﬁ»&nh?'eﬂkv' Cs-
C, hploaikixgl e NRE(DIRILHMRS GBRY, T (DRI GCIA)ORNYC(ONakyIOiC(OJRAr mul as
-C(OzlllllhoRﬁ,%&o,\éhl\{ lo?CMb,a]kﬁphe\qg %I’%}ﬂhgéhdnzlp&(ﬂ:’hgﬁa‘ﬂy sdb&ﬂ%&@@ﬁh
ﬁ'ﬂPsHﬁ’ép‘?i‘ﬂe"ﬂ?é?'ﬁﬁ?da@"waqge” Sr-Copiyla:=CA:R}: 61-Copled®i n R4
haloaliyl,daloalkexy, lﬁ'ﬁ@me R®,, fRenylxdS @4 CRCEhlkyl) NRBRYNEFCe
a'ka@ff[)?%g' &%QYMM RE)[OVI des conpounds of Formul as

0 wherein at |east one of R3,
R4th9d}32 figing systam ﬁroet'ona}xeuwugeﬁdwtm %Beord orqups fatarat j | |
independbity lox® HpIBGEn, Cl-DEaltyl) ¢80} alﬁeﬁhyIDC%d HehRaIk@OTRC Hikgoyl, Of
&N
hydrg’r% Lﬁga"(y H'CP Ak xly‘\ﬁ boagcﬁ £ 8>0R§ Zcf 4"}“}?@ Cl(SEJRﬁst on
'CONR@B11d@§(Q)NﬁpBunﬁ'B GO -NRISER)R 1Q3(0)a|f< WRICORYON, o,
=N-NW\S loPEN-OR4,; bifd 44iti6afly, two adjacent carbons (not including the bridegehead

carbons) may combine to form a cycloalkyl ring that may optionally be substituted with
halogen, C;-Cg alkyl or haloalkyl; and

Rs is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thienyl, furanyl, pyrrolyl, piperidinyi,
piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, -SO2R’, -C(O)R’. ~C(O)OR’, or C4-Cg alkyl
optionally substituted with phenyl, hydroxyl, or halogen, where the above cyclic groups are
optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C4-C,4
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25 In yet still another aspect, the Invention provides
conpounds of Fornmulas VIIl, or Villa-Villo, wherein
R4 is chioro, and R3, R5, Rs, and R7 are H |n another
aspect, the invention provides conpounds of Fornul as
VIIl, or Villa-Villo, wherein at |east one of R3, R4,
or R5 is chloro, and R6 and R7 are H. 1n another
aspect, the Invention provides conpounds of Formulas
VIIl, or VIlla-VIllo, 30 wherein R3 is hydrogen,

alkyl, 'l?}lCRGfﬁ&cy @E:%lo@lkbl)(éuch G&c%ﬂ cﬁidsﬂaaualkoszf&ucroés @#&Bﬂ i's
ik

amm%&&g 8’3/ &bﬂvgj(cgﬁf%gﬂ Neg,: - alakly |a|) “ g NR1oR11,

Cl-c4 lalyktaamoﬂnbr aspexcd, tﬁiﬁmventmmwngenom;@unmwbﬂwua, [Xa or
IXb, w@%ﬁﬁa. or halogen. In still yet anot her aspect
ge [ nve t1on Prow des corrPounds of mJI a I%%e
3 “Vﬁtlal’%f RYapPaSt: R RveRYoR PRY dF%CQ‘T}RPUtS’éH ‘?W‘?”‘B
wheréin Xiis (04} whﬁéméls H| H8PLR’, CIO)R4 ol kCyakyl, SR’ is CEGAkyr

haloagagl o%ella)n ﬁ%&ﬂ%g%ﬁbs%{eﬁ\%th 1 H‘Be%rb@\é‘%f?aft é@%d&b&w\&b&ﬁ%alogen
D FEOIOR Gricp AP, DEIOBsUEIeAT Crob A RIORERUAS LTS | he

hydmxylvemtdrumzprow des conpounds of Formulas VIII, or

Ib Eﬁl a}@#) &peﬁ%%rlﬁ\}eﬂ@%rdvﬁeg %p%&rﬁ% z?f p@rln‘ﬁﬁ% r%, CA

I3 0Xaz0!
whergg d%‘ai yl, thiazol yI pyridyl, furanyl, thienyl, or

phe aydther aspéct fRe |dv§ntiau 6fooumom66urﬂé oﬁtdmhla DG |XﬂR&ﬁéiai:1,
Xis cg( alogen. In still yet another aspect, the Invention
‘des conpounds of Formulas VIIl, or Villa-MIIo,
vaE peqther pepect the iverfien providessiompayyde et Fomulg iXagr JXb, whegein
X is GHBH-, &, where@hd=—C- a][rxa l-:@n@tdnes ar8 dptAklly swsﬁtutdawmnﬂ:oom
i_de of For r :
ol RS RSRANISR (5 shOTP e Meblom - W 18

alkyldF-p RikenEIC3-Ce bﬁloaﬂmi CREs hlkyniily itdesene hydroxyialsy eGn-Celkor

haloaﬂ!loksv Lo(ofdrG2(C0s @ NP@Jd@/loC(Q HedR1,
-NR%%@"OW%‘?%W%%%@% Cn I i S renyl | rs

i sinlsgrole aspects, tieHBYention drovides donituadschf Fﬁrmlach i.e., compounds
accordmawm%ﬁa bt anhMst &99@ mxmah&aﬁme Blinglidpyaolyl, .ny@etzonyu

oyl eSO, poub] oSl BB ' o,
imida@apygmidinyl, mazoimwtnhenyl amglyb or, pytidyk eaginvag which i$ optianaliydes

subsHOE® S WS stfiati® dﬂﬁb@ﬁlth\é drb tﬁét is\{ﬁ&épé\‘ide}'(w d:R‘.ie a‘ﬂ@l‘ﬁé%eczl;y

r t e . C
cyologiel CrtoaNRR G MY efis BRP AT I E o SISATHRG. GGt |
dialkgarhise, -3(M)2B’, hydr (h(y.dWUIlOmﬂ!Ml hals Gb€1 hdlaallglh CwiC halchikoxy, 2

-NR’ "2 e e 0

NR %@ﬁpﬁuﬁ%k @C(lo?k d(?gﬁ@ ﬁ@@&ﬁﬂdﬁ(?ﬂ Q‘Rg)wéﬁé%i&gbn or
1ailkyighanyly re m paenyf\bgptlonally substituted with 1-5 gr ups independently

selected from halogen, C4-Ce alkyl, -COzR', C4-C; alkoxy, haloalkyl, haloalkoxy, hydroxyl,

CN, NO,, phenyloxy, -S(0)o.2~(C4-Cg alkyl), -NRoR11, C1-Cs alkanoyl, pyridyl, phenyl, and
~SO,NRpR14,

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

In yet still another aspect, the invention provides compounds of Formula 1X-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 C;-C; cycloalkyl group is cyclobutyl.
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In still yet another aspect, the invention provides
conpounds of Fornmulas VIIl, or Villa-Villo, wherein
R4 and R5, or R5 and Re and the carbons to which they
are attached form a pyridyl, pyrrolyl, thienyl,
furanyl, pyrrolidinyl, piperidinyl ring, each of which
is optionally 25 substituted with 1, 2, or 3 groups
that are I ndependently Cl1-C4 al kyl, Cl-C4 al koxy,
hal mgetstill anotheCaspeédt, tak ireariph prolidesasompdunds ofl Hoamuay IX-3i.eyp
co%-éou?uﬁg écg&ﬁgnb Yo any BRd brirdfaflastid, WP!’ kQwherd e RAGH is AR as
uch as . I n“one aspect, the I'nvention provides
abevsrane Whers NerCstlo cyainaliyl oipupiis cyslerepiv-| a- Vi1 1 0,  wherein
Re  an@t $iF anotieer bspdepes drsitioy ptbyi_defst@maowﬂs nmohydu? 34) 1.6
coft il 486ipp o iy bR i Folr ot o G BRERE A SR gomnea oo
abovecag where el Gs-Ca priaatkalgroupas eyclobgxylnet hyl . | n anot her
??( PGt still Bottien Hﬁjégti, hB ir?é:g?éh Sﬁlﬁdé‘s%ﬁw pounds oﬂfonﬁiﬂﬁ RIS, Re.,

. e . . unds or i .the
coBrifs ety R TR B0 of it I i s wBIE B g oo as
abeveand where 8¢ GatCs gycloplylareupia eyblokepbbsi ti on wi t h hal ogen,

C1- (asyefdiilf YhotheFdsiett, thb l&ﬁ@d{%ir@adé&%ﬁubwhay bf, Fofrdal&iX-6, ie.,
0

| k 35. hal oal kyi.._ hal k d [ e o
co e e e © RO R DY by QY bl ocgsing iy gapesas
abovqRInd Ritdre theCh-Oa@ycidalkalrgngup,is @elo@@Al kyl CO2R , pyri dyl ,

t ihi gmﬁbtiherfaléb&ﬂﬁte nin\{émicfn;ﬂééndides %aﬁaogﬁdgﬁ F‘c])fl'nulam, R&! dortipBiras
or Byl Reshoes 1 R fsnelpaten gt e hyBbion. iesinyy enerigh
thignyb furahys pyrolyp pyraciy!, of infidazoiyl] each dtavhish id ogiionally substituted at
ong t@{ﬂ?@'tb’ Q?%ti@falé%_ﬁ&éﬂéh@g%@@p}élﬂ@azﬁ tﬂcfg_e%églhérﬁlg’r@lg?en, %603 all§¥|,
GcSes st CRCERIRYs Rk SANOR: MRS MRS UG R R ON
pher®loxy, -&i)o.~-(CL¥ratkyl) ON R10R113¢1@6_®]k900yo CO‘CWYFQizRW”ﬂ_ Tﬁml:ll-

_ - . 3 . W
furain, oL, IO AR Yor BT EL 61 kb O
-S@NRypRisubstit uent on -C), hal ogen, C1-C3 al kyl, C2-Co

al k eranbtherGhpédt thahwatidtydrovides Eé'mmuﬁfmy Fomuié(yg%ly,g.e.,

- | oxy, - ,
°°'?'¥%[f?gé§ﬁ§ﬁ‘]ﬁ z%'@ﬁg@%%“m%ﬁ%lom{ ~ 00( O) NRLOR11,

-NR (O OR', Heppmiq@R', - O 2N NR C(O R', CN,

=N-NR12, or =N-O R13;\ he B-ring is @ heteroaryl or

het erocycl oal kyl ring\ ach of whic optionally
substituted at a subginfjut abl e positligg with a group
that is Independently i ¢4 |Independent|ly |C1- Co al kyl,

C3-Co cycl oal kyl, Cz=ge” al kenyl, C2-SgZal kynyl, Cl-C6
al koxy, am no, Cl-C5 or
FormulaXa . Formula Xb

wherein,

X is ~C-, -CH-~, ~CHy~, -O-, - $(O)p.2-, or -NR;s-, 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, C2-Cs alkynyl,
hydroxy, hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, -C(O)OR;s, ~(C-C, alkyl)}-C(O)OR;s,
-CONR{oRy4, -OC(O)NR R4, -NR'C(O)OR”, -NR’S(O).R", -OS(0),R", -NR'C(O)R", CN,
=N-NR;2, of =N-O-Rqs;
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15 al kyl am no, C1-Co di al kyl am no, -S(O o. 2R,

hydr oxy, hydroxyal kyl, hal o, Cl-C2 hal oal kyl, Cl- C2
hal oal koxy, -NR C(OR', -NR S®2R', -C(OR, -C(OOR,
-C(OalkylOC(OR; -C(ONRLOR11, oxo, CN, or

Cr Clal kyl phenyl, where the phenyl Is optionally
substituted with 1-5 groups I ndependently sel ected
from hal ogen, Cl1-C5 al kyl, -CO2R , Cl-C6 al koxy,

haI oal kyI hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,

g %h ?ﬂl 8% llg:\teroc H&R%ﬁ%leagﬁ o@rl&gs %tﬂﬁ I9y|
subs% f@swwewl%pmnpywmgrpm ldsiinggppRacnEy Gi-Caglkyh B36s
cycldaikoiPSC4 diihyl AT£Cs alkipnld; (05408 @Rbrlyyaniing cmahlbﬂmino Cl-ceo

dmlkﬂ&ﬁiﬁla 8)?1’3/ dfﬁ%&f&% 1{2«1 o@a@fﬁ@é‘ ‘10@ 'ﬁé(l&a| Q&Aﬁ%&&’ !
NRC&)@; cﬁéagozR p)gﬁ ) )@;@g R’ —Qg@{“t@m?xo CN, or

Co-Caa(ﬁ@(p@d\lRME%& the thWl E(oﬁ!)o@ﬂy subdﬂlﬂ'te‘a(vﬁl)\ 41 groupeXbigePenBentty

seleét rc{% ngep @%ﬁaﬁyr\aa&% e f I“’a% lﬁ%%\a?o%%f»ald ydroxyl

CN, NPe @benylesn (Obaﬂ%ncﬁssa)kwfav%amﬁw?e atkénqybpmdﬂ B*Wwo@pkyl
-SONRQE, hat may optionally be substituted with hal ogen,

ST Ph0 oiffen 1S pOBhAN buosiila WA 12 a A 4R PY byt are
indepgpdently pxo, Igglpqygr ¢m|w§;<§‘ anulzCriyd haggrmi&m
hYd 1871 0¥- 58! a (8) OR13 b4
b B R iy e IV
=N-Nitis obPH-Odhiapndadditionally, twe asiipcent carbanst(apt iiclydipaithe bridegehesde

carbbrli@i ﬁ@?&&ﬂﬂel ty fohﬁb@ﬁ.%’élkyl ? Eﬁbﬂeg %@naggb%%g))slﬂut&/whlth

“a‘°$1%{'|- g?k%%é’&%él% %V' 204 OcF3), O\, amino, NH(CL- Ce
al Rylis H, phigrod p@iylapyidinyl, ﬁxaz&el miehwlfwammmyw Hiperigiay,
plpet%Qiﬁyttl Wvﬁolﬁ%@ﬁﬁﬁdaz&lﬂ@yl' iﬂcYcﬁf‘t S@{k pé@)jk dftgo%%ﬂf QIL@d@a i

°pt'°:2ﬁ'l¥tsH %ﬁt'tuéegﬂﬂ‘g {henyl, By q"fW'e?ftf\alﬁ?ﬁe'b P"’BVP 8@?1’8‘{%%3[9#&%'9%?'9
optioRallyrsubstitukeawith 11 td Kbroupsvthat iam indejersieiyhalogére hydréxib Ci-€4 H

alkyl; ?@ %Ikoxyheg (2 ﬁo H@f(stg"n aE%FZ &Y(I:.; haﬁ’agﬂ (sdcﬁ st Fﬁt%"é
ey NG, Cp g iGstip akrHgr Cap

ndently hal ogen,

Cl- C6 & ey bnotheCaspptiRhe mGérmGEplﬂh&@cpmpdamHG)Gﬂ Hoythuld Xaioh
eqﬁi%)s’NFbal oal koxy (such as OCF3), hydroxyl, CN, or
In>still another as ect, the invention

pr Mtﬁ@thewa% epsinvantionpronides compoupds of Remulagar&bn X
wheielh X0is NRi; veheat feis HasSBRY, -C(OfRe, of By-Ehalkyh) andRUY Colesalkyl,

halo%%%? HIEE“?I o?&ongﬁf sqﬁétﬁnt ith"1 tJJ g?ﬁuﬂ%\ﬁ&%}é}ndeﬁeﬁém\y h&logen,
C-Ce SWGGMQROF"V?@?'WV aha|°§d§vl éuch sgCFshhalpalkaxy (sysh 3 OGF).C |
hydrexgtiCN, ef®t®,, where the -G and -CH groups are

ODFn' ‘Rﬁ]gﬂg {%‘slﬂgatthé Jz*se%ﬂoﬁ'\ﬂr wde% cgrlhgound %I‘ﬂﬁll t)baa T

ndepen 0X0 (0X0 Cca FAEN on
wherein X is Ohal ogen, Cl- C8

In another aspect, the invention provides compounds of Formula Xa or Xb, wherein
Xis - S(Oo.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 (0xo can only be a substituent on —~C-), halogen, C4-Cs
alkyl, C,-C; alkenyl, C4-Cs haloalkyl, Co-Cs alkynyl, hydroxy, hydroxyalkyl, C4+-Cg alkoxy,
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al kyl, C2-C6 al kenyl, Cl1-C5 hal oal kyl, C2-C6 al kynyl,
hydr oxy, hydroxyal kyl, Cl-Ce al koxy, hal oal koxy,

-C(O OR13, -(C1-C4 al kyl)-C(O OR13, -CONR15R11,

-OC(O NR1oR11, -NR C(OOR', -NR S(0)2R, -05(0)2R",
-NR C(OR', CN, =N-NR12, or =N-O-R13. 20 In sone
aspects, the invention provides conpounds of Formula

| Xc, i.e., conpounds according to any one of Formulas
I X, I Xa, or IXb, wherein the 13-ring is pyrazolyl,

raloplfoSt Ry L PR o N RE PRI R 1
-NRICIDIORZ, 0 NRISI@RRL 1BH(Q)IRY rHR 6{@RY CNaTiNRy, or 3N@Hhy |, or
PY §r fhile-aspENthe invidhtioh Broh@es%hb&]’r‘x@& bﬂFonﬁM@ﬁ& lib. Uéc%boéﬂdsa

ccoqE et foBueneci e B 880 Bl pioszes o
pyrraiyl ddarplyl, pyEr!idayl, plytayeliginy, ll‘ﬁ[tiaﬂﬁdladl Kuiszglopwimiidiny), C1- C6
xmndﬁioﬁ%nﬁ&]ﬁ aglﬁ%mldﬁt&alk@yl %F]: ﬂ%ﬁgspnk%% optlhb(éﬂ oxy,

substi J oxgj ufa ng@tgpwn agpogp fhe gg@tly Ci-Cs alk Clg-%):y
cyclemabkglkém Oy alkynﬁ(@)(ldlalkoﬁlémmo,)m Cs@Nylamino, C,-Ce

dlalkgﬂ frbalsiey) ?%@%{Jﬁxyiwgb‘?&?alﬁw ﬂalglt?rb/z hal §|k3?m -C‘%'ﬂ@ll:élwoxy,

stitute sel ec
NRGOR MR SGeR: “CUDReCE Q@rcwwa&om R Bty C. or
Co-(hatkytyhke k| wheeeth® piicigisyaptidnaiiy susstitute d3GithCNG gridad, independently

sele&Pfﬂéﬂ R%ié{gen §(-§2¥ky? éSJR‘ %6 Cagg&y)sl&ﬁwlﬁggﬂk iqq1 u%(yl
CN, HOp Hhe%WRa(t/ hé&o)ees(ﬁe& a'kw)hé'hroﬁve(ﬁr%ﬂ*aﬁ%\%% PWM‘p@ﬂﬁ'n ds
-SOMNRfRy. mula I X-1, i.e., conpounds according to any one

of ]! Fa(?m %J‘ %eétéﬁe mvggG%T p\%vmleg%?l}\i\ﬁb%b% %8&! r* ?Q.ﬁ

ned ove oal gr oup
comp%unéyeqceisirr\swany opg of fpriydas Xa, Kb.or X¥adgtheeart %1315'@@:{5 as figfised
above'Bha e mtérwrﬁ!wods& WWPthﬂdiS optfon&iRfsbLtititdd’t éne dr more

sun R R ol B et BB og G ol v e

CF3{ PRFs(BaBYlcHMI Pbenvioyy. -8l GpCi alkyby-NRedRurs G1-Co gnpyh, pyeidyl
pheﬁﬁ iok 1SOZMJP§Iwh§r%Fé§Q¢ Rq BRERI, rihvﬁdapbmnwww Gles, AAQMRQLRAES

oy Gorithiee foginyigsubgip R iR fRSar o BlimaitiploR. o O

defri anethepaspeciiibe ipvention pibMides corhpoudss aBoamyld Xoaliley| gr oup

comlbﬁun@y s&lcgmrgtwény dgg oséugirmaaa Xd, xsruaka QtheﬂﬁtFP@EInng tsfae defned
aboys 0 i el B R gD AeoPPa TR Fee of e

subssltutableGmMmsewm lgeoups thatrage Indepdrdfenthyduiiogen, Caifle alsyl heCq\atkexye
CFstdﬂ@Fa fRy1C0NG 'pﬂéﬂM @@zquCé ﬁkﬁ)%’-g{lﬁ?o'i’i‘?%m Cs éﬂghSMﬁ gpylgéfyi. N
phe'% Pﬁ%%raNﬁﬁ('QB wijer ee‘*‘ch H‘b%lj Ed%doeﬁf’:'lf’(??@s"hﬂoq W one of

Foinyet ats:tﬂe)(aspebtxtbe |mnt|oﬂ(orowes rcempdundBefi FognulsX-Gefei ned
com Cﬁd@ﬁ%ﬁﬁiix@%’a#ﬁ& f ﬂdﬁﬁué&{&b Covsd: QiHelethe giAYR ab Sefined

5
gr anot her aspect
aboy; 5 G & PGB eich oRtga P Toedkat ops g more
substlmmmmdrﬁom rgchupsgthhtcaran@epemdenﬂ;t halegemd;£3 ak?(ﬁ;,-ae)étkpxy
CF. é@d@ FENS )@ L88,-&3 ‘R{%%S caé OHika MhET e
3Q?1CF1 ﬂc clpgg? x\f g(?’zo(u1 C‘i IU(? Jod't |¥ B byHty
phenyl, or -SOzNRmR" where each Rm and Ry is mdependently or C-Ce 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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In anot her aspect, the invention provides conpounds of
Formula X, i.e., conpounds of Forrmula VII, where the
A-ring is heteroaryl that is pyridyl, pyrinidyl,
pyridazinyl, pyrazinyl, 15 thlenyl, furanyl,
pyrrolyl, pyrazolyl, or imdazolyl, each of which is
optionally substituted at one or nore substitutable
positions with groups that are independently hal ogen,
C1-C8 aIkyI Cr G5 al kenyl, C2-C5 al kynyl, Cl1-Ce

L kyl,
oFu G e B ;?hgny@m?'%gﬁ{:c‘?x%%'>a?"%»ﬁ 1o SRR
phemy, lopiSOyINR 1o FG3 - wO8 el dagh B2 R11 isyudedsﬂdenfb'ﬂ'l aBiCs alkflur anyl ,

py fl é?\laﬁﬂep asBé’cﬁ rtﬁ& ihetinfior provﬂieﬁ’ Eérﬁﬁhﬁﬁg of F&RRNas,iey! ,

compokoRY e85 ANy 5 ForuisR oo B of 8%'"38@%%\%8%9%@“

aboveandhittednetéeoanyl grghy is ithienyl, whicdoeptionally saifstifated mtibre cXmore

sub%g;‘(dgrﬁg) lﬁkﬁ-sfv\ﬂh hﬁ%%ﬁy ihﬁé'b%fd%@ 8' P %?—b&xlﬁyl ,%f?—@s aﬂ)(oxy
\M@’P’@M CN¢ phanylogy. -SQafi-Ce aligglliy NR1oRp. C1-Cs atiapyi pyridyl, or
phenyNBiL-lSOWM@R@, whbe eath R @Ak R&?Isl—mdgpemlpsﬂy&f @ C1£mlalk¢n | slo;ne

exerﬁ@?r? %6%%’5 tm- {hl%ngi isoJub&Ittﬁgd%l‘tﬂ %algilé’i\f foﬁéﬁda‘%dc?\ﬂﬁi;d ently

subst | ogen,
C1Inist ¢l pyether 6299@ t“&l"'R’é'ﬁW proyides(@mpeynds PW:}H’“‘”'@:% 6089
compbuny§ zdcordiny yeoirgoyie of Botttiwlasydad, Ky, lor X&Wwheid thd B-einyis as defined

abo@%%%oawl &%%Ml 13%03%@%@5&&&)@% @%
substitutablg)pppitions wiirooupy thet armepemtmmfﬁp% C-Cralios F@z§e aligry,
CF s OCF s FhytiioR@, cms pRertyRk; LSO )-Codlkyl) ENRIREYCI-OPaiRayibyl, o,
on
onefSfE PR sk BB KRS s PR ER Glcs B
i nueqs»eﬁareawegt im@gtioq ntwdes canEoyndscof Eprawifai i.e., cprappunds
of F&Hﬁféﬂﬂﬂwhe@&hmnﬁé ngfé}oc&?&ﬂ(%aﬁis %deﬂ rﬂiﬁéﬂdmﬁ: . pi zmyl

morfiobh BB enot S ioolheibyiis-Biivs, ihete Bl e e

is ofBionaNRsLDSEItRY at a SuBRSIBERIR' positian \@thla|oger(;p@p€Ekyl CCe alkenyl
cz-céo% bkbt%@) H%loa IQ(aQ\alNBSyO scfellyt, @N , phenyioxy, -

oSt N, o ookl $aﬁ@@%ém@m$ } tiergh e
pyrrélyl opyrrblisiinglg piperidlyl (Beradinyl; phenylQa@RY C4-Cl alkP, @ FSQa¥R;0R 4.

hal palbihy as E\'ﬁ‘.' tﬁ@lh% p JSW(QE e FéloundsQNFom XIPRRWb QY -
Cl- Cs al kanoyl,

comgg/'fng qforﬂﬁﬁw?vm ol @@Sﬁﬁ%‘ﬁiﬁ 10 the [3 3 1] ring

systemis opteroomhlkyy\s%ubst Heterb@doalwlt\go 2, 3, or 4
groups that are i 2
Formula Xla Formula XIb
where

Xis —C-, -CH-~, -CHg-, -O- , - §(0)p.2-, of -NR;s-, where the —C- and -CH- groups are
substituted with 1 or 2 groups that are independently oxo (oxo can only be a substituent on
-C-), halogen, C4-C; alkyl, C,-C; alkenyl, C4-Cg haloalkyl, C,-Cg alkynyl, hydroxy,
hydroxyalkyl, C4-Cs alkoxy, haloalkoxy, -C(O)ORs, -(C4-C, alkyl)}-C(O)ORy3, -CONRR¢,

39



10

15

20

25

30

35

| ndependent |y oxo, hal ogen, C1-C5 al kyl, C2-C6

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

hydr oxyal kyl , Cl-C5 al koxy, hal oal koxy, -C(0O OR13,
-(Cl-C4 alkyl)-C(O OR13, -CONRLOR11l, -0OC(O NRloR11,
-NR COOR', -NRS(O2R", -OS(O2R', -NR C(OR", CN,
=N-NR12, or =N-0-R13 and additionally, two adjacent
carbons (not including the bridegehead 15 carbons) may
conbine to forma cycloal kyl ring that may optionally

N S N AT e

O-Rigxazol yI thienyl, furanyl, pyrrolyl, piperidinyl,
pitpeB-diag ua;(Ihetem‘,r(nyr@Iheﬁtoﬁydloalkylmhgiaaacﬂ dafdlhm( is, optiorehihy} yI

t%%f% 2 u%@é\/ﬁl\: tpﬁs&f? grchu% éha?%’hf&@pé\ldgﬁg C, thaikﬂ\';(z é y
cycloall% GaiSe gikenyly SpLeal wluéséﬁl@xn@mwt %%aﬂ"w&?mg@b’ér%t it od
dialkylédniiko, 1S(0R..1, I/RKA Rydrii@hlk@Halo] CAeaRIbEARY| CyCraloagesy,

» hal
ARG N S0uE 0 el PRl ofa cldnRira B
Co-Calkylphenyl Mtl(e@m%he@vlléw)ﬂonaw shibstitgtec ity 1-§ groans 'Gyaapamq(ews)
selec®d frbmmlobéh gk, amapt LeLR aSREGkoxy, RAodIyY BAIbAIKIRy, waw*ydg;
a

N, o B Bl e o pRoRen Gt MO BuSn. dne
-SONBep@@Ends of Fornula Xa or Xb, wherein X is NR15

V\‘mgi@HRélﬁnylspyhhyl 'pﬁmia'n I oxgo@) IR"nenypfuraq;éd ﬂ@rom éndl ngind

vkl Bl i ind SN Ese S bR a%'l‘w‘?fl y

optiotelly eupstifuted @ith BN Hygroxyl, -ocj(na]])m whe@lth€gbaye R!mygroups are
optioRhy Siblsttifbd W ﬁ&@% ard %Qﬁelnhamy hélc?ﬁﬁ h1y@§>x%;ﬁ
|

e e aa i e

amingiINH(@4-Cs alkyl),N(0+-Cd akylal(@,t—%eaikymsapﬂaﬁ the invention
T gét‘éﬁ&thé?Q&é@#ﬁ@%v@ﬁtnoﬁﬁfoﬂé@co%ﬁpﬂ{ds Sromihls k%'dFXIbX I's

n anot her aspec I nvention prOV|
whergr&, gts of Fornmula Xa or Xb, wherein 35 X is -C—,
- Qirlyet andihd? aspeﬁh&le énviiition plovideamdmpbilids gif Rorpala Xfacor XIb,

wher&h?g ns%% M(er R 974 L %b%’ &gdgﬁ dr cﬂ-%%lkggén%%% d rI?‘tau@l'r €
haloalkgl. or phﬂrml %i@lﬁally gps’g%ted Wity fo, 3 @p@g\ag@rg gﬁypend@}ly bgogen,

C-Chalityh) s (RYOR', 6520:@lkony, kialoaityl (sthds CFy), hdlqautbwwmay lOCFgL- Ce

7 hal oal koxy, -C(O OR13, -(C1-C4
“yd’&i"kemﬁ' #) OR13, - CONRIORI1, - OC(O) NRLoRL

@(a@tm aspe_cNmeg'(V@)t@Qprovmg(ongwds of lqu'nqje &farer Xibg,
wherelﬂ\b(hmz or =N-0-R13. In sone aspects, the invention

P rIR Xﬁo%?e? aébg&ptﬂé' ﬁligg‘ntl&i %IF \ﬂ{i_s!y“blmﬁf:%(@d%)f F%rrnul%l%%lﬂ qﬁherem

one
Xis'tsfﬁ@oara ring is pyrazol yl, imdazolyl, 5 pyrrolyl,

t rh ami.dr aspRYY the inlvd'lﬂﬁlybrowﬂééro@ﬁ@émdé mﬁormuldmd@mbl tierst |
Xis jd‘rgﬁ& Gy M\%egl -)q anq ncg)o Pr)%'p O%S/?a"}fi gtlxﬁstltgteg Hﬂtl'b il or2
groumﬁha’g greji gfndpl@mam gaxo can only be a substituent on -—C -), halogen, C4-Cg
alkyl, C»-Cs alkenyl, C4-Cg haloalkyl, C,-Cq alkynyl, hydroxy, hydroxyalkyl, C4+-Cs alkoxy,
haloalkoxy, -C(O)OR3, -(C1-C4 alkyl}-C(O)OR1s, -CONRgR44, -OC(O)NR1oR 11,
-NR'C(O)OR”, -NR'S(0),R", -OS(0);R", -NR'C{O)R”", CN, =N-NR;,, or =N-O-Ry3.

In some aspects, the invention provides compounds of Formula Xlc, i.e., compounds
according to any one of Formulas Xla or Xib, wherein the B-ring is pyrazolyl, imidazolyl,
pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl,
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substituted at a substitutable position with a group
that is independently Cl-Ce al kyl, Cs-Ca cycloal kyl,
C2-Co al kenyl, CrC& al kynyl, Ci1-Ce al koxy, am no,
Cl1-C6 al kyl am no, Cl-Ce dial kylam no, -S(O osR,
hydr oxy, hydroxyal kyl, hal o, Cl-C2 hal oal kyl, Cl-C2
hal oal koxy, 10 -NR C(OR', -NR S2R', -C(OR ,
-C(OOR,. -C(OalkylOC(O R ; -C(ONRloR11, oxo, CN, or
Co- Clal kyl phenyl , where the phenyl Is optionally
lmlda%Hﬂﬁan"dirHt S)‘F"aﬂogl} indidinyi, %Bﬁﬂﬁ ol 6RA Hﬂ‘?@ thnaII SlpRRLtB4 at

a sulsHaL BRSPS BToch Hpt S BB Bl Lo SR G
alkeny5CErpalkynfi(O ~Caealkmbk winjno, GMRIeﬂ@hm;noﬂlr@eﬂaﬂ{ylammy-IS(O)o-zR
hydr&grﬂyq%kyal NRAN, loy-c2Rsoalky ﬁ@%b'ﬁié?cfélﬂ: 1§R§%WQNR%ZR~ .

nven Vi des CoO For mul
COJR RCGHRR, %49#&@%)%05@&Rw5m GRS e i e
the pHenyl iXlbptionallyXabstitnted wdth i 15eyrdips independentlp selerteidritech halwpery €.~

d

Ce alzg dcﬁﬁ {33&‘?&!@% )ﬁ%lo&hé}g{ %Qloélﬁoxgwafhl‘aﬁ) cN"’ﬂl'oCB; %.idtom/ 50

(Cifealyh. OW§1°‘\3W GhGgplsaney! eyidyl Rheeyliandi=}uNBeRtd v hal ogen,
Clin@Rothérlaypect, (hé-rfiventiah bfovides copdund®oFcominy olr-otg), , CN,

comﬂ&ﬁc@’gc%&n to%?% rfe% Egﬁ‘n ﬁa& '5<¥a| Xib o%%@%mcmkyl

group E&@M"W@vlawwhmqmp@a"v ﬁ‘éi’é?!ilétﬁ@i efrﬁnpyr Trorg sulstitutable ppgitians | n
with Grouf thaféﬁameaérwemmaragw ercmkmwodwkoxyscssumm hwcﬁﬁ
a € r._aspec
CN, eBQO)S{Ve ?%nceﬁﬁ(glzl 'S 1éor’rpé ér?oyl M‘E@%%W % 2p 1.8,
-SONBnPBouMiese each Hroding Frtivindapendenty b pr Gfrerdlivhs Xa, Xb, or
)h(Cl’? aﬂ&ﬁér%sﬁé&ﬁ thid-irfvientidn bfoviass ebfpotiri OL r&f@mma xepdel, Ihe
e oa rou | s C S on
com L 830t 0V Bl EBHABEA, ko W € e B ASRRK I
groupiistpipetidinyli wehich fseapticnally substityierhal one drymdresubgiuiablepositions with
grouﬁsl th%ﬁ'are iﬁéep@i‘de%J%@en CQE; al 5, al?&bgl @P‘g\/bCF droxyl, CN,

Pher§ ﬁya REi ﬁﬁﬁf 1°Rrjh‘§1n kaYk%‘?y' Pg@kéi@ﬂﬂr S Treach

whe@tm@daﬂl&mmdemﬂdgﬂmblemﬂl Qe dkybr Cl-Ce al kyl. In yet
anﬁtyQteJnoﬁérpa%ﬁéot tﬁé]ﬁvehfb%%vﬁd%@gﬁ&ﬁhdi%‘? FGRTRMBAS. 0‘;
compepi pegrding.o s St Pl A e gha Feleesleatih e
groul @ piplecaziaylawitcht iSieptineeiie subatityted grcma pr herepybstititablerppéitions
with Eﬁagﬁshhét%reqwebm}ldy%aﬁ b' -b ?@b Qlﬂﬁ)goéﬁ”@é?s hydroxyl,
a

ON, PraUR RIS LAty b U oG RS Py RSm M koxy. U,
-SO0BNB+, Wlyatls eacli IRy, “0HIR, [Idiadependently HSG&-CQs(alkyCe al kyl ),
'\ﬁ'sﬁl@nlathggsfgﬁmﬁé lh\?éﬂﬁé’nl pﬁmmég 'cg'xé?u dsocl??GrHul -4, i.e.

I s I ndependent |y

mmﬂl?“ﬁ‘i‘s qsgorging QI Ry pne qf@'ﬁuﬂqs Xlan ity prefic, d@}?éectf‘e h?t?fécy"'m'ky'

- group iwnaonphiotiyl, whiok iscptonallygubstitutksl =0 bnd-armione wbﬁftdkabldnmsmaﬁs

with Q%U&\‘}H&l% ﬁ%g&&@hd%afoperﬁﬁ}gcgélgyu g': Ql'kﬁQg séégrar ﬁi&mxw
CN, phandexyarSP-(Gresakyi.s Bw'ﬁ'aﬁﬂﬁsla'kaw}ﬂ Eﬂldvlspf@bﬂl%nal ly
somh,aﬁ,; Whire€ehch R,(Ne RYfis NBepRndehthid bi ¢ LEalye pOSi ti ons

at, ar e i ndependent | Q Cl C6
o ol B, B Bhfon RVERS SinBng of BHeRHE - T,
compsivagsdconrding tosay ()mglof Egrnajasyqla), Xlb, oiRX© Rhare thg hemocycloalkyl
grouaism&ﬁéfrbhohﬁw Fwhit lis optidHa stit@éd atsm%mm&é e each

posntlons w@'l groups]that are mr?iggeon%en |ogen'_l‘.‘.1-(r:s a?kyl 86C Ik&y CF3, OCFs3,
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In anot her aspect, the invention provides conpounds of
Formula X-5, Le, conpounds according to any one of
Formul as Xa, Xb, or Xc, where the B-ring is as defined
5 above and the heteroaryl group is thienyl, which Is
optionally substituted at one or nore substitutable
~positions with groups that are independently hal ogen,
Cl-C6 al kyl, Cl1l-C6 al koxy, CF3, OCF3, hydroxyl, CN,

hyc’ﬁb)@ﬂ YNO yI@@Z do@lc#& a@klylk YRR 3, R Bkdnoypyridfd, phenyl, or
wh h
SENK 1dww€¥?°§qiyh%1& Sk Borep iy RS R o So
ex elmpinathgr aspeoh dherinkentidnaravideeenppotirdsof bermiule ad-6d-ewi t h
coMaAuaageébcorﬁﬂg toeah%né & Fem;xga\r??qa, ktb, by, Wheﬁstthé rheta&%mﬁw
orcin g AT e B ol SR oo B
subtitutalfle posiiionXeijth whapschat ke iflependgntly hialagerd 6f-Caalkhl, CaiSealboxy,
CFartfblig Ir'lhgdugﬁll r\ggﬁéﬁyloﬂf %‘tpz-(ascsfatﬂ{yﬁ‘nbéquﬁ% 03! alkﬁnoyl p}gtdyl.

ti1 o one or
S0 PL-SOHNR o1 (Pio SAE e Al P e pRTRBR LA e R o o
Cl Burthlek 3dpects;Iheiiveatidn@royides &ntpourdsieBFortmylds Bt/ to,IV-ENVa to

IVfP? [ ‘&W/ 8’% to\/?QM (oQ}l Gcgla% . 'v)ua t b@éﬁ% *vnﬁilvfﬁﬁ IX-1 t01X-5,

X Xt B8 2K, it At . Mg B
py@shl vaklazoh) @errolyl, thiezollinpyeokding ppamudmges:nﬂammnwdg:yndyl
eaﬁ%f Wﬂ’cﬁls%lphoﬂagfsubstfg{?éggi‘?g@P&%xtﬁﬁ%le Egéﬁmlvﬁthglg dpucy t& the
lndﬁp?;)ggrﬁlgw alkyl; (bé%ggqlqﬂky Co-Gashonv] szé/,ﬂ alkynyl, C+-C, alkoxy,
amiirfd, OFTJ gMyRindy ,-C AdialtyRir@idp SRR’ mybrosy, Sydﬂrb)@)clrdieaikwhﬁlbé
o %aﬁggacflfyl {sﬂ{ﬁ %Qﬂ-“’) cgb W%?oalk&% (%J%h 'a?B@'Fﬂy @1‘8@# L&{gﬁb &t
CORG-CAPIRYE( O)QU*Q%OE% Q(Ck)p‘ﬁy&h CBQFQD& oapkﬁpaikylphenyl where
thd kAR Isloplionailedubstituisdwitn 1@@6@%?%9;')4%&1&&[9%&@%&16&% Klafégen, Cs-
nyl a - -

BRI ok el BT BRaI SO S Ars). EhCa pekop(Fihoe
OGhy) hysiroxyl, CNyNQophiedylowy! -S(Q)mﬁ@ﬁ-pdalkw. -NRaiRae Cats alkanoyi,
pyfRIYE Pivenyl, BREBBINFR, A4 al kyl , dor SO2NR1oR11. f I r'; anot her

a n ovi C of Fo

W
IV foI'Vfovil faV-6t Yarto Ve Ve$ fo \Hiedt \élﬁ@c\ﬁﬁ Vil técYitig, Viith, Vilim, Viiin, IX-1
to T8, BLOKBCIXe K1) X-6,0¢, X8, Mc.%1-10b R, Xia, Rib, ke viflékeh &b B-ring is
py@fﬁqgm%am'yg rpy%@z‘)’ﬁy'm%f"@"% Syrazehd"?;?'%'d)ﬁ%’ "B’? ?f%dybr e
eaghf ehich istupsubsfitutad.l or 2 groups that are | ndependently

oxoln(éBPﬁQ oﬁ@ﬂ\aﬁ@&ty tl*%‘?n\@nt%H %?vid&élé’cfrﬂpo%s o?ﬁorm@é& N—1 to lV-6
VB N A V2 o SN Fon B Shley Vi s Ve gy e

to bXe, &, RbxiKe, X-U@O}ﬁ]XhSXb X6 Xi-1@4 Xie8, Byd, XK IC) vdielsh the B-ring is

pyr'a\EE%}I %E%b\;l, py t%;é@ N%ﬂé}ll y(5 %ﬁiuﬁ %%ohdi%or pyndyl

N
each\f which }s substltuted a{ a substitutable posmon wnth a group thatis mdependently Cy~

C, akkyl, C;-Cq cycloalkyl, Co-Cs alkenyl, C4-C, alkoxy, amino, C4-C4 alkylamino, C4-C,

dialkylamino, -S(0),.2R’, hydroxy, hydroxy C4-C, atkyl, halo, C4-C. haloalkyl (such as CF3),

C4-C; haloalkoxy (such as OCF;), ~C(O)R’, -C(O)OR’, -C(O)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-C4 alkoxy, C4~C. haloalkyl

(such as CF;), C4-C; haloalkoxy (such as OCF;), hydroxyl, -NR1oR¢¢, and C-Cs alkanoyl.
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0-R13; the B-ring is a heteroaryl or heterocycl oal kyl
ring, each of which is optionally substituted at a
substitutable position with a group that is
i ndependently C, -Ca alkyl, C3-Ca 5 cycloal kyl, C2-Ca
al kenyl, C2-Ca al kynyl, Cl1-Ca al koxy, amno, C -Co
al kyl am no, C,-Ca dial kylam no, -S(0O o.2R, hydroxy,
hydr oxyal kyl , hal o, Cl-C2 hal oal kyl, Cl-C2 hal oal koxy,
-NR C(OR', -NR S®R', -C(OR, C(O)OR’
-C(Oal kyl OC(O R O
S e R e bR O 258 e B oy, v
IVF, Yuilts Vig, ua /W 1to V-6 Vi to Wi SVilianid itgn'didint Vigm, \diid, &t ledX-6,
I
IXa |f<t’fr9<<{" 1%42% ;ﬁbkox% 'Fﬁ)x 6, KR, %&&%@Mﬁxg Is

tnaz,g}quyww |m|dq;eg))rlg1|d2ny glra{%prpgril(rwam}l or indpiylogach of whichds,
optlﬁiakmmyﬂmmmralsdbdtltutablquyhon v a group@rNRIsEbdridety . R] 5
alk;# %P BSI 0Irz cfgﬁéfkhn%( o o°¥15¥n F,' Eﬂnkoxg’%?rﬁr% ¥l.c, AitafinG, -

Cr- Wa"w mmo (O- al%qhd@rw- hydroxy P; Ci aikyb |h9P C-Gd Ra'kvl (such as
CF3), C(-O) Raloalkok €hdhRs, OCH;), AR CO)R, kyr'soFpL-CanR!, LGO)OR',
cIQRRAELICHE? e third R0 S on Qy&lcgé.g@heg% RS Bl ©

ou s are tut ed
optwailhswsttt@eqsw@vb@grguweciepqwénﬂyrsele%hmh¢l9gena¢1o@@ikyl
-CORRY e o Mdikoxy b %halﬁnuw(lsucn%cﬁﬁ @Ldg%walk&iné%h B@bopsl) kyl

_ hyd&ﬁ}{ﬁ%, ﬁpﬂg@,}w ﬁ@q %}@l_gk C)O(JRgﬁ e(a&z_an pgruﬁ/\'l)

pheoyl, aNdISOzNBw'ﬁet anot her aspect, the I nventl on provides
C O NP &ybthe? bspatts, Thd iAveklich t?vhd\ék bempd&h@"&lpam%&dsw NEG-6,
e, 209
Ve b B-ops fe"?r»aﬁigifévwo%fbﬂ G ARV Ry e
to XxhdXa lme«:; X-11§ X-839GR Rb, Xc; Xk 10p RI-6, Xa, Xt XEawhérkin the Baring Is
tr1a£3|og uﬁ'ihé%{)wmmﬂjl ‘Bgflafdl’dpynrﬁwm N7 hablyiORdch SRRidYs
St t uted wi

groups t at are I ndependently
Y§dn, cC1-cs alkyl, -C(OOR, Cl-C5 al koxy,
h allmmnle)dthe@ aspebisabe ﬁFe’ﬁ)non hraidea bbmpopndsui Ebrratas OCFR) V-6,

IVa HM(# QXMB v-6Dh 1o, We%o vER Vid o F) \h{ka @%fg*‘@ggw e q;)éf.\bms

i nvention provides conpdunds of

1o DR AP, Rt X1 X PrXa XBOHeR b KB 0o, Xy Berein g B-ing i
triazolopyrimddisyl, droidgropyritiddind, prazataplrmidihg, o inddlyibeachiotwidehls X

t
T o i o T
VC'%'% C2Gs alkeny|(C+-Cy alikaxy, amigoeCeCe lyylamino, G d'waﬁg%tﬁ@ o-
2R’ ayd!owmydmyim §I4 a!kybsalb,tmtcachamwn(shcms CF;), G4-Cblhesloalkbsat
(sudh'z8 dgﬂ QﬁB?&”bkd)ogio%@%g\ R C.;@@é %S&Nt R
Cwl'%lpf@avlmere @D@M wRfiARally subsEvtesyith +3 sioasaﬂa%/qpymdenm CS
seledlel @ halogem, OAC ke, ,-COH @, QRblkoxy; €85 Kafoalkyl (such as CFs), Cy-

c ﬂhﬁ%@éﬁj&%ﬁ& iR R AR o o

NHINFRITE, aspects: e dpvRtion prowides comppynds sfermuia XV, e, compounds
accbrﬂ'M@fﬂidn@ Bnedsf Foiniles 18N LNl & 10 IVEon Nk avatoavs, V-18o V-6, Va

1o VE AR BISVia to VIF, Villa to Vilig, VIith, Villm, VIiin, 1X-1 to [X-6, Xa, [Xb, 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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according to any one of Fornulas Xl a or Xl b, wherein
the B-ring is pyrazolyl, imdazolyl, pyrrolyl,
triazolyl, pyrrolidinyl, pyrazolidinyl,

i m dazolidinyl, triazolopyrimdinyl, 40

I m dazopyri mdinyl, pyrazol opyrimdinyl, or pyridyl,
each of which is optionally substituted at a
substitutable position with a group that is

i ndependently C1-C8 al kyl, C3-C8 cycloal kyl, CrC5

al kenyl, C2-C8 al kynyl, C1-C8 al koxy, am nosm~C, - Ce

al kyl am~go, Cl-Cs di.ad kyl am no, ..S(0O e.‘gR” hydr oxy,
hydrrrpxyal kyl Eﬁl o, 1- C2 hz}} oal kyl, C* “oat koxy,
“NR R Rg O ,/

-0 al\kybC(O R : O NRI8RLY, d&&zom orN

Ce- C1dNyW pheny! , Wme¥e the phemyl is optionB®|y

substituted with 5 groups ind endent ly sel ected

from hal ogen, ;Cl- |Ce al kyl Cl- Cs al koxy,

hal oal kyl, h Rehy dir B a ReNC2, phenyl oxy,

-S(O 0. 2-(C1- kyl), -NRL , Cl-C8 al kanoyl,

pyri dyl, phenyl, N‘HN:H SO,ZBNRlOR&‘TNIn anot her aspect,

th@‘#ayentlon prOV|des compounds of Fornula Xl -1,

10 conEounds accordi ng_to_any one of Fornulas

XI %20 sy, 1-Co liidk| Cr-Co @@ RYe O%0h @MiNe: GrierdfRBPKGHCs gr oup i s
dialkpighino, {RG(0YR", haeh biodF ;) shdabibiedheddsiedions teptaséresliaradptionsd
secoRl re substitutable positions wth groups that are

ge endent |y hal ogen, Cl-Cs alﬁé Cl-Cs alkox%

OdeBthep3agpe@s: e inverlian pryidas camppun Stf?@!!'ﬂ@" wherg ?B‘”"g
has thdished; 1, Cl- Ce al kanoyl, pyridyl, -phenyl, or

- SO2NR18R11, mhere each R18 and Rl, is independently H

or Cl-C6 al kyl . Lg an ther aspect t he i nvention

provi des conpounds -2, i.e., conpounds

accordi ng to any one of\ Fg rrul as Xla, Xlb, or Xlc,

where the heterocycloaHKyN group is piperidinyl,

s o0 L35 G R TS
dialkvlﬁld@&e'rmo)ﬁ/ hﬁ!ﬂ ogémn, Cl-Ce al kyl, Cl-Ce al koxy, CF3,

(I?ﬁ%thehégéé&% e inveMion pRAVRIBY E&ﬁﬁbunds%@orﬁ@%‘)@wﬁérg }hb B-ring
ha th 8R11, Cl-Ce al kanoyl, pyridyl, phenyl, or

% ‘8R11, 20 where each R10 and Rl, is

i ndependently H or Cl- Cefal kyl . In yet another aspect,

the invention provi W@&ds of Formula Xl -3,

i.e., conpounds accor o any one of Formulas Xl a,

XI b, or Xlc, where the ,k).e Ngrocycloal kyl  group Is

pl perazinyl, which is optionall'y substituted at one or

mowkerejly Bs s H, Gi-&e Byl foxs@atalkoxys aminp t Gr-GyralivipayinpatCear e
d.aukw&d@@amembw Hafd, BIOSH) , Cl-GCs al kyl, Cl-Ce al koxy, Us,

%{s %_[%Eé""&f“fggr%‘vfdg Wﬁog@é:of Bﬁ@i@%% ore lhlé)él-r?n’g

hasthS@’ZNHa_SRll where each R10 and R11 is independently H

or C1-Ce alkyl. In still ot her aspect, the Invention
provi des conpounds ot;For la XI-4, i.e., conpounds
according to any one O |as Xl-a, Xlb, or Xlc,
where the heterocycl oal kyl 7/ gfup is morpholinyl,

which is optionally substlﬂuted at one or nore
S Uipisetrein R, &8H, €106 skl OFG; aB@xwvamino 31604 ptkyladn b, GGy

- | kyl, Cl1- CS Ik , CF
sanigRNRIY I B0, © 5, 01 W (S e o
Ro@mgpec@l f@énvgptppgrﬁaggwdes ququ of Eﬂ; H'? |XV wlpere the B-ring

has the formula:
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- SO2NR, OR11, where each R o and Rl, is independently H
or C1-C8 al kyl. In another aspect, the invention

provi des conpounds of Fornmula XI-5, i.e., conpounds
according to any one of Fornulas Xla, Xl b, or Xc,
where the heterocycloal kyl 35 group is

t hi onor pholinyl, which is optionally substituted at
one or nore substitutable positions with groups that
are i ndependently hal ogen, Cl-Ce al kyl, Cl1-Cs al koxy,
CFs, OCFs, 41 hydroxyl, phenyl oxy, -SO (Cl-Ce

al kyl), -NRloR11l, Cl1- aljkanoyl, pyridyl, phenyl, or
-S2NRI DR, 1, where e g, and R11is Independently H
or Cl-Co al kyl. in anot br,ﬁspect t he i nvention

provi des conpounds of Formla Xl -6, i.e., conmpounds
according to any one of Forfmlas Xla, Xb, orXlc,

{ -
V\'Wﬁlér%m @e.smbﬁépaagpbg L&xéxy, Wh'?‘f: %%Iﬁghlgyg%n?lgon & |c§/

Ionvfﬁ?o |n¥

dmmﬂﬂﬂﬂ&l” R ahialey RECHsy nDre substitutabl e positions
wili dtheyraspgets, thb lverdiore providsspemgdeunids yf Hoethua)Xv, where-théeB-ring
il Cl- Ce al koxy, CF3, OCF3, hydroxyl, CN,

has ph&ﬁlyaoxy, _SQz- (Cl-C6 alkyl), -NRLoRL1, Cl-C5
al kanoyl, pyridyl, phenyl, or -S02NRl1oRl11, where each

Ri o and Rl, is independefftly Hor Cl1-C6 alkyl. In
further aspects, thgsl\r%\%%t/l(g% provi des conpounds of

Formulas IV-1 to IV-6 10 I'vf, V-1 to V-6, Va
to Vf, VI-1 to VI-6, vﬁ\ Vif, Villato VI}Ig,
VIllh, Villm Villn, I1X1¥0 IX6, IXa, IXb, I1Xc, X1
t whiely, Xa, Xb, Xc, XI-1 to XI-6, Xla, X b, Xc,
rSHnCI-djeeaH@r b!,-cgalko&y, uraaﬁm El.-c,, al aﬁﬂﬁootybe dialkylamino,

o R b Yaprsn e 35@@??5%9*3 S ifne) 500 tona.
o dtheraspegtssihb Swertian pravides campotngs ot iormaula XV pydere theBrring
has thd fbriufh: Oroup that is independently Cl1-C4 al kyl, C3-C6
cycl oal kyl, Cz-C6 al keny|, CrCe al kynyl, Cil-C4 al koxy,
15 am no, Cl1-C4 al kyl am o, Cl1-C4 dial kyl am no,
-S(O D2R , hydroxy, C4 alkyl, halo, Cl-C2
hal oal kyl (such as CF3 - C2 hal oal koxy (such as
OCFS) -NRC(OR', -NRMBRR, -C(OR, -C(OOCR,
8);}': kylOC(O R ; -C(O NRloR11l, oxo, ON, or
phanyl, where the phenyl is optionally
S lﬁaos's Hi Gt‘é@ﬁlw EnCqalioxy, r%@t-@“ﬁfh Geﬁeﬂ@dﬂfﬁiﬂw Cse4 @idlkyiagnino,

-R’C(bwmalbablclg%fhnd Ghere@b dilskad bond fepRBents Snloptidnanédeond/bond.

Ci % hal oe #%lnaé ucFrm‘?i @ﬁ@unglﬂ{gzr U%I)éaﬁ\l kox [.‘OSH&S
accord@g 0)any 2ng ijomwmllakipllg i, HiajRAltiRVE1 to@iﬁdtlaml)(ﬁﬁdyp V-6, Va
to Vi, RN ikivile, vrah@wlvma&adn@@nﬂ?wm Y1in! R-1S8 1586 Qkéﬂ@llt:b IXe, >|<

S_ COonMpo or nul as
o X335, b 3o KB/ S KBIR ekl m SR kRl PO %S
VI-6, Vid{to If, fWila to VPFlg, VIIIhNNVIIle Vilin,

|X—le“t0 X-G,f | Xb, ol Xc,| X-1 tqg X-§, Xa, Xb, Xc,
Xl -1 tOofXK Wy X ND, Koy rei -ring is 25

pyr azol )QﬁSI m dag , pyr% triazply Rao
pyrrolidiny,, pyrazohidi , daz | or
pyridyl, egseh of \NI‘IIIJ\(:,SPI ﬁé unsuBsfitdted. In sone

otmﬁre|ﬁs,pa¢{ 8.-Cl ﬂe;n,mmalk@@rbrfi\s/?ug@iukw g;qlcb\ﬁl OI
a 0 0 - alo
dialky] k’@ %%’\ﬂﬂ%'!’\éi?é'”%e“ﬁ Villa to Villg, VIIIh,

V|ln otneFr agpectspthe fnxention provides compounds of Formula XVI, where the B~
ring has the formula:
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15

to I X-6, IXa, tXb, IXc, X-1 to X-6, Xa, Xb, Xc, Xl -1
to XI-6, Xla, Xib, Xlc, wherein the B-ring is 30
pyrazolyl, imdazolyl, pyrrolyl, trlazolyl,
pyrrolidinyl, pyrazolidinyl, |mdazolidinyl or
pyridyl, each of which Is substituted at a
substitutable position with a group that is
i ndependently Cl- C4 al kyl, CrCe cycloal kyl, C2-Ce
al kenyl, Cl1-C4 al koxy, am no, Cl-C4 al kyiam no, Cl-C4
di al kyl am no, -SS(0O) o-2R.~ hydroxy, hydroxy Cl-C4
al kyl, hal o, Cl-C2 haloal kyl (such as CF3), Cl-C2
hal oal koxy (such as N-C(OR, -C(OOR,
-(Oalkyl OO R ; -C(ONRMRL,, 35 oxo, ON, or
Co- Clal kyl phenyl , where phenyl is optionally
substituted with 1-3 groupsRsi ndependent|y sel ected
from hal ogen, C -C4 alkyl, -CO2R , CI1- i kox 1- C2
1 R et e Eernien By Yes comoRusn g T WBXY YeAIS o B
ring heX 8 formulgdr oxyl , - NR1oR1l,, and Cl-Ce al kanoyl. 42 In
sone aspects, the inventi provi des conpounds of
Formulas IV-1 to I V-6 | to IVf, V-1to V-6, Vato
Vf, VI-1to VI-6, Vi I U f, Villato VIllg, VIIIh,
VIIIm Villn, IX-1to | -6/N Na, I Xb, IXc, X-1to X-6,
Xa, Xb, Xc, X -1 to'XIH¥—ia, X b, Xic, wherein the
B-ring is triazolopyrimdiRgl, imdazopyrimdinyl,

pyrazol opyrim dinyl, or. indolyl, each of ich js.b
o3 TPt i Tpfes edvised Gesis Pkl sVhute b3

ring has tha famgleoup that i s i ndependently Cl-C4 al kyl, Cs-C6
cycl oal kyl, C2-CB al kenyl4~ C2-C3 ai kynyl, Cl1-C4
al koxy, am no, Cl-C4 al kélfkazm' no, Cl1-C4 dial kyl am no,
S(O o0. 2R, hydroxy, Cl-4 al kyl, halo, C -2
hal oal kyl (such as CF3)\ - C2 hal oal koxy (such as
QCF3), -NR (OR', - ', -OR, -OR,
-C(Oal kyl CC(O R ; -C?@)NRl‘&R,l, oxo, CN, or

\ . . |
S e B el B bt A XU M e
ring has Hf@LBgen, C -4 alkyl, -CX®2R, Cl-C4 al koxy,
Cl- C2 hal oal kyl (such as%y€CF3), Cl-C2 hal oal koxy (such
as OCF3), hydroxyl ,;CN, NC2, phenyl oxy,
-S(0) 3. 2-(CLl-Cs al kyl N> R11, Cl-Co aikanoyl,
pyridyl, phenyl, and SQ2MRIDR 1. In some ot her
aspects, the Inventi g provides conpounds of Fornul as
IV-1 to IV-6, 15 W to I'VY, V-11to V-6, Va to Vf,
Vilo ather@spacisgthe \fiventiop provides ogmppunds gf fommulagiVihe. campounds
according toBny Yhe bfrF,orrhl}l(as]lzla totl@,tlll, Na & I, Xa1 toh\Xbi Ivh ¥0IVE, ¥=1lo VB, Va
p \ 3 - a : rei,n
o Vf.i\</r|]-g 1o, }]/?éq? \S{Pf(,“%l |}al)§g ¥élp b\% w(:vqunb i\@]ﬂ)r;r |?<-1>$o Bes P& &N &4
to X-§, a ez Epyi1ite Ykt ila, XigyXlardesshe Bingihashe fommula: ndol yi |
each of which i%y unsubstrtuted. | mysone ot her
aspects, thegslnv ntirpn priovi des‘s,rco ounds of Fornmul as
IV-1toIV-E§r,rr ,\}m V-1 -6, Va to Vf,
VI-1to V-6 Viarto vil. Mita tavitig, MIlh,
Vitim Wiiin, TN 1o ¥XNe, ,orxa, YXBH.I'xc, x-1 to
X1 othefhspets, th&Gventon prolifes’tomBountih 85 Foithila XVil, wheldfay BRI N
i t?nﬁ"g-“ g I's triazolopyrimdinyl, _
ring hap hg ?@H rimdinyl, pyrazol opyrimdinyl, or indolyl,
each of which is substituted at a substitutable
position with a group that Is Independently C -C4

al kyl, Cr-CB cycloal kyl, C2-Ce al kenyl, Cl1-C4 al koxy,
am no, C -C4 al kylam no, Cl1-C4 dial kyl am no, -S(O) o.
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25 2R, hydroxy, hydroxy Cl1-C4 al kyl, halo, Cl-C2

hal oal kyl (such as CF3), Cl1-C2 hal oal koxy (such as
Cr3), -(OR, -(OR, -qOalkyl (OR ;

-C(O NR1OR11, oxo, ON, or Co- C al kyl phenyl, where the
phenyl Is optionally substituted with 1-3 groups

i ndependently selected from hal ogen, Cl-C4 al kyl,
-C2R, Cl-C4 al koxy, Cl-C2 hal oal kyl (such as CF3),
Cl- C2 hal oal koxy (such as OCF3), hydroxyl, -NR, oR11,
and Cl-Cg al kanoyl. 30 In.some aspects, the invention

provi des conpounds of fornula XV, i.e., conpounds
according to any one E las latole, Il, Iliato
II1f, 1V-1 to IV-6, IVa {o. s, V-1 to V-6, Va to VU,
VI-1to VI-6, Viato VIfINNIla to VIllg, MVIih,

VI L X- 1. - I -

Yty Abigd nglodoh Brelie onlsBgs b ypliSoyn Nirkre s

ring hag éhefformuldy has the formula: 43 R0/ RRo/ N N 1 R2o
HN-- © ' R N NNHN 20 O RMNNH, or N=EN wherein
R2o is H, Cl-C6 al kylrr,r Cl-|C6 al koxy, oxo, am no, Cl-CB
al kylamno, C -C6 5 di gino, -RCOR', halo, or
CF3; and where the dasheg _bond represents an opti onal
second bond. In other aspedts; the invention provides
C ORBBedpedt, theGivahtiod preVides\Euhipdurids of Eorula KV iferd thes-

fin ﬁorm%cl)a: "e" PW INN 10 wherein R20 is H, Cl-C6

g aalslgilel ,""&TloG al koxy, am no, Cl-C6 al kyl am no, Cl-C6

di al kyl am no, -NR C(O R',"Thal o, or CF3. In other
aspects, the inventi pravi des conpounds of Fornul a
XV, where the 13-ring SSwhe formula: RRo N-NH 15
wherein R20 is H, Cl1-C6 |, Cl-CB al koxy, am no,
Cl-C6 al kylam no, Cl1-C6 dialkylamno, -NR C(OR",
halh @nothar agrrest, the inverties provideseompoundn of Farvwlas Yieer ¥ilbvi des

incluGRIRQEESENRS, tlufBH dhd¥bcurddISiisRrdiddmeR dnt/dBtautbmers! 4ha

rmul a:
pharmgceﬂycaﬁsaﬂs thereof, with the structure:

QP AP
N,s@ NC,{S\®
W‘:% or r S
X SN X NN
Formula Vila ~ Formula Vilb

wherein

Xis ~C-, -CH-, -CHy-, ~O-, - S(O)p.2-, or -NRys~, 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,-Cg alkenyl, C4-Cq haloalkyl, C»-Cg alkynyl,
hydroxy, hydroxyalkyl, C4-Cs alkoxy, haloalkoxy, -C(O)ORs, -(C4-C4 alkyl)-C(O)OR3,
-CONRoRy4, -OC(O)NR40R44, -NR'C(O)OR”, -NR'S(0O).R", -OS(0),R”, -NR'C(O)R", CN,
=N-NRj2, or =N-O-Ry3;

A is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, where each ring is optionally
substituted at a substitutable position with halogen, C4-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl,
C4+-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(O)p.2~(C1-Cs
alkyl), -NR¢oR,4, C4-Cs alkanoyl, Co-CsalkylCOZR’, pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C4-C, alkyl, or -SO2NR1oR4;
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35

N-R2o 20 wherein R20 is H, Cl1-C6 al kyl, C1-C6 al koxy,
am no, Cl1-C6 al kylam no, Cl1-C5 di al kyl am no,

-NR C(OR', halo, or CF3. In other aspects, the

i nvention provides conpounds of Fornula XV, where the
B-ring has the fornula: 44 NN Rte wherein R20 is H,
Cl-C6 al kyl, Ci1-C6 al koxy, am no, Cl-Ce al kyl am no,
Cl-Ce dialkylam no, -NR C(OR', halo, or CF3. In other
as pthe bririged ting inchuding thednsegrpgnazal €sg is optjpoallydebstifutelat arul a

sub&futafﬁ@ SGsﬁloFl Wﬁh §grroh;5‘9)at ie mﬁé‘ﬁen&%?ﬁy € Qé%%eﬂyﬁc B2 8 ciohiiit,-Co

alka¥}, g Ce BpPPECmaioR RO @16@@%5’1@9@%%%mfgsw)o.za.
hydrdxyGyDpialkyinieeia C.-G halbetkyl, aia, hdimtkexy, INR'U@IRCNRIBOR",

r S spects,
COR-ERIBRS (&l 0%“,%@?‘3@%0%@@3300 IRRAORAOFRELEP oS
-OG(QUNRzoR, R CIRMR ¢ 3x@. G {rp-Sealkyipkpnpoyhers tha phenyl i gptiopally
subistitutsti wiil +-E8roapsdndepefdbntiytsaiicied kym haligan, GPACI Hkyl, CLOER, C,-Ce

iRy FacBY Woalcdi by, (1005 ity STOIRHC G BRUE GG
Cr-Gerlipneylundyl. phenybambSOMNReRtis, the | nvention provides
C ONRQ Bt S EffeaEtOédifuﬂrét\cWﬂe,lndep@\den GIGP CLHOEl Slkyl MR tHé SIRy! is

opt{o&lglli1 Q%(bggtp%d grfth g‘% ﬁ‘ %@*he a{y?li qu?nQﬂyéubs\}tu a vJ’ tﬁ) VftA é %)‘Pupf
that aye independeptiyhalegent hytwoxyl lkylpalkoxy] I'@loalwu hah)alkwm CNpr NO;

anaMR{, by R1|. Sgdthdrondy Xorf a 3- K?hembé?bd ring’Sptiondylinclufhgt s aﬁd@onal
to XI-6, Xia, Xlb, Xlc, where the

I -
“et%’°?ﬁ°ﬂ§“‘f?aa§“{§ brnmula: NH F N I3AN 2 -Rso Ry0 Rao ,
or R3is Huhkangh pyrifgl pygmidinyiQaxagalyl hi, fur@yl, ooyl ipipesidinyl,

plp@rﬁhm ,py;%m% u%idﬁdh@llﬂl nﬁholypls(%ﬁ -s{oft K§d(@}@jr\n Oor (.%,‘ibsgﬁ(ﬂ
on P st S s g BB, Wi b ShoeB e b e
optignallg Substitntgd hills 1 tdﬁegrbmsrtlndt are intlependently halogen, hydroxyl, C4-C,
alkyl, C4-C, alkoxy, C4-C4 haloalkyl (such as CF3), C4-C4 haloalkoxy (such as OCF3;), CN,
amino, NH(C,-Cg alkyl), N(C4-Cs alkyl) (C4-Cg alkyl), or NO,.; and

R’ is hydrogen, C4-Ce alkyl, haloalkyl, C>-Cs alkenyl or phenyl optionally substituted
with 1 to 5 groups that are independently halogen, C-Cg¢ alkyl, - C(O)OR’, C4-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, phenyloxy, -SO,-(C,-Cs alkyl), - NR4R14, C4-Cg alkanoyl,
pyridyl, phenyl, NO,, or -SO;NR ;R y4;

including stereoisomers, tautomers, mixtures of stereocisomers 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 Vlla or Vilb,
wherein X is NR4s where Rys Is H, -SO:R', -C(O)R’, or C;-C; alkyl, and R’ is C1-Cg alkyl,
haloalkyl, or phenyl optionally substituted with 1 to 3 groups that are independently halogen,
C4-Ce 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 Vlla or Viib,
wherein X is O.

in another aspect, the invention provides compounds of Formuia Viia or Vilb,
wherein X is - S(O)p.o-.
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NH NK Rao In other aspects, the invention provides
conpounds of Fornula XVlI, where the B- ring has
the-formula: HN{ R3o0 5 In other aspects, the

i nvention provides conpounds of Fornula XVI, where the
B- ring has the formula: \N~N R) In other aspects,
the invention provides conmpounds of Fornmula XVI, where
the B- ring has the formula: N 10 R~ In other

aspects, the Invention provides conpounds of formula

. c - .
F b pngtr Sonecl BEROURG orofifs ToRbiliet & FRIE Al |\
whergigy X is/fC-, “QHs, -gl-. Wwhere thar-C-2gd \@#H- orpups arg gptippally subgtiyted yith
1or 2|\6r6ups‘tﬂd>t< b iﬁld@péﬂbllzdtlg oxofokd éhin on)y(lbb Esubétifubrit on L?f-).lha}o@in,t
- , - - - 0
oragyh 0 reniy Br-Coifoandh G i dyo oy ot 5o o
alkoxyNgaloplkoxy 5-CENOR1s, -(G-0d alkyBiC(QIORH, -CONBoRerO&EHNR1©B1: t he
NR'G(OYSH INR'B(DL,RY LOID),RO RRUNGIR" AEN, ERINRY, blrs,.Wher e
NR t(g?a@g- ri riﬁ;rhagbt(hg'?f or rrutq]afR 46'\'451—ﬂl Nrﬂl% %rﬁ][&??%z,{ .
asPEeasPe¢is, NeiRveRton BFPVIIPL cAMPRUN 8&52'6%8 oig e fhfing
is ary)tdr examgirepheny! bptioBally sifrstituted svith théo § grounsitiat arelindeperdently | n
nauogeh,hﬁarommfﬁ Alkoxy, MalobIRY HalokREkyPE R b 165 InGOAE Skdhthtarp
compgﬁﬁd%eﬁlriqé\lé a! pheny ﬁﬁgeopttior?alh? ;UbrS&tlT‘[gd \%\31 ttot})egrgu%g M g}fé e~\
halogen, such as chloro, bromo, iodo or fluoro.

in other aspects, the invention provides compounds of Formula Vi yvhére the A ring
is heteroaryl, for example furanyl, thienyl or pyridyl, optionally substituted with 1 to 5 groups
that are independently halogen, hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN or NO,, In
some exemplary compounds the ring is a thienyl ring optionalily substituted with 1 to 2
groups that are halogen, such as chloro, or bromo.

In still another aspect, the invention provides a composition comprising a compound
or salt of Formula | and at least one pharmaceutically acceptabie solvent, adjuvant,
excipient, carrier, binder or disintegrant.

In still another aspect, the invention provides a method of treating Alzheimer’s
disease comprising administering a therapeutically effective amount of a compound or salt of
Formula | to a patient in need of such treatment.

In another aspect, the compounds of the invention have minimal interaction or
preferably, no interaction with Notch.

In some aspects 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[6.3.1.02%}dodeca-
2(6),3-diene;

5-tert-Butyl-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*°|dodeca-2(6),3-diene;

5-Benzyl-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza- tricyclo[6.3.1.0*°ldodeca-
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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In anot her aspect, the invention provides conpounds of
Formulas VIla or M1 b, including stereol soners,
tautomers and m xtures of steroi somers and/ or
tautonmers, and 10 pharmaceutical salts thereof, with
the structure: 01, -PIs 4 ANS OA r r or X NNX
NN Forrmula Vila Formula ViIb wherein 15 Xis -C,
-CH, -CHZ-, -0-, - S(Oo0.2-, or -NR, S-, where the -C
and -CH groups are optionally substituted with 1 or
2 @t(@mﬁ:r&m&er@&@fohﬂptea@m&utd 51208zl 0X0 can only be a

ie0! hal CoCB alkyl, C2-Ca
t"°”§#§%§195 d%n&a%h)ﬁé1%51 k;l og(e:2 o al kyﬁyl Y hydr oxy,
hy t6r{@:Ghisrdkdnzer@sulionylet, k@ KGtetrimzoal koxy, - C( O) ORL3,
tetracy(: 084 @'15)!)5%%(@:@1 ,3,5,7-(ethERb " {etrhiRboR11, NR'(I:C((?)ggRloCR:lNl’
&Cl%ki e"&?"esﬂf&%‘géthﬁ% %@Ztgiféaz%ycl oal kyl , ’

tetraztyelb[eo 66r0§r1°0%"n Fhératiena (108, 63tdtpbne; wher e each ring is
Opfs'(Q—'é"l’l}oWben%i%%M R&b&@a@h@@é@%%&g abl e IOOSI tion

| -3

tetracypIR e 1.0° @1 bB‘aS?%t%(lP)-Xvﬁ&rf%f‘aeR‘ifl ol gl Koy,
hytir(@:0hloro-berdermsyohyiye-phefiiid ssitertskames-, - S( O) p, 2- (Cl1- CB

tetra%lggbbﬂ o’“@ﬂﬁ%&d S ﬁ?ﬁ@'ﬂi&%@){% Co- C3al kyl CC2R,

rro yI 25 pyrrolldlnyl

pi 1ocCnieye-b ef‘a?%vlf&ﬂlr'hfgzvhenﬂﬁ&r%ﬂ ffﬂ?éﬁy Cl-C4 al kyl,
tetra@bbﬁ@]\l&i@}@i‘i}hexadacatﬁn‘m) B,Blegfadnél ng including the
w@e(gl ] u er[e%ﬁ\g{“{l)gﬁ@Q§'1§B§|'tt$a\éaSUbSt ituted at a

roup that is
"et’a‘FYﬁ'GEB-éﬁd)en *’)}he@gdeegrzgpmrte@ger@e cycl oal kyl, C2-C6
a: ‘rﬁe(ﬂédhlor@en%\e@blbﬁﬂw-meﬁmﬁﬁ 68,9, %?-gnt@%maaqﬁ[ba Ce
m no, - e r oxy,
nosﬂlydg?bbx a cg:k‘11gfsgl7@flé <ahal oal kyl, Ci1-C2 hal gal koiy
@%:w nzmsqi@m%%m-@(r@m C( OOR, -(Cl-C4
tetra@])clb[ylb}ﬁ L PRYSdecs L@, K r-tebhérie) R C( O NRIORIL1,

o RPN e P oy Bt e 5 sderer

2(6),&diers;i tuted with 1-5 groups independently sel ected

frmﬂ(nlmidﬂg HedotferyiP8- Jﬁ&thnys.G@Q}%za-t& I\gs ARPKRske-
27)£1%_ pal ky haI oal koxy, hydr oxyl phenyl oxy,
( 2 (Cl-Ce alkyl), -NRLORL1, 01 Ce al kanoy! ,

py2- [1 a-;@HShIpﬂwdqeyzenesilfchyl)-?o@zm&elﬂpyclqm FRI0E"]dodecar2(8) 3at
d,en_g%gthg,q&urrence are mdependently H or Cl-C6 al kyl,

o 6 i Bty PRt s Rkt Tt et T 1

tetra¢yolo 08116019 1-heraidecar2¢10), a,ﬁéf ﬂeiraaEmt |y hal ogen, hydroxyl,
al {gyls.crithdmantencl@oR-Kithino-08 s @alekRiMazaCN Or NC2;
tetracycio[10,3,1,0%%° 05%-hexadeca-2(10),3,5,7-tetraene;
12-(4-Chloro-benzenesulfonyi)-4,5,12-triaza-tricyclo[6.3.1.0%%]-2(6),3-dien-3-ol;
12-(4-Chloro-benzenesulfonyl)-4-methyl-4,5,12-triaza-tricyclo[6.3.1.0*%ldodeca-
2,5-dien-3-ol;
16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diaza-
tetracyclo[10,3,1,0%'°,03%hexadeca-2(10),3(8).4,6-tetraene;
12-(4-Chloro-benzenesuifonyl)-4,5,12-triaza-tricyclo[6.3.1.0%%|dodeca-2(6),3-
diene (2 enantiomers);
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and Rte and R11 together may forma 3-8 nenbered ring
optionally including an additional heteroatom such as
N, O orS; 15 R15 is H, phenyl, pyridyl, pyrimdinyl,
oxazolyl, thlenyl, furanyl, pyrrolyl, piperidinyl,
pi perazinyl, pyrrolidinyl, imdazolidinyl, indolyl,
-S2R, -C(OR. -C(OOR, or Cl-Co6 al kyl optionally
substituted with phenyl, hydroxyl, or hal ogen, where
t he above cyclic groups are optionally substituted
en,
e s S A s il s 17 T
dlene(such as CF3), Cl-c4 hal oal koxy (such as OCF3), CN,
2 02-a0 howo-buiAbisbuiEtyinBknethyl-4, S\ BtiafBariaickpl3) 1 .Qzelilied:éﬁa-
2(6)3%e:ﬁ¥|) or NO2.; and IT is hydrogen, Cl-C6 al kyl,
oal kyl , C2-Ce al kenyl or henyl optionally
su%(s“tq:rt'%'? -benzengsulfpnyl)-b-siethyii-eil i &tagtependent | y
tricyclb'[ﬁ.b@@eq}docﬁ’ba-%) aldleé;, - C(OOR, Cl Ce al koxy,

RS N Yot eyl ox
tncyclg{‘;?ﬂ&y‘i]dodmae?@)p -digfeR, or - SO2NR1OR11; 25 i ncl uding

St £r2q8ChREIchzerieBu oIS, 5 12- k26t thdyeI6[6 3f1.(3¢j@ddeea-2 8ET S
d:en-4-;ﬁ-%/th%?nte?m oners or pharnaceutically acceptable salts
In yet another aspect, the invention provides

c bii2dérbisrogiengrnentlionyiv. 5, bz-fﬂaza-tmypibLG 3B Idodeca2E- NR15.
dien-dlyl}- mthw.p@,bgre{_oﬁ@ pect, the Invention provides

NRRC 7 R B bePzahegiosdh4 Seedian o Sop al kyl
tricycle{fd. 1R**ldode @12, Sfienddtyil1, 1-dimathybaokarbthyl estepheny |
Op3- {4%rb-¥e&@ﬁb°shﬁ&n%—@@ 19lirlaba t1=|c§d?)[6’33 9.6'0 §ecrat25;§-dié}feece

hal ogen, C1-C6
4'°am3?“8'85 ggHQﬁS l kyl (such as CF3) haI oal koxy (such as
o@p@t}@hlormpqnzeugsmfo@mso B-tris@Rtricyciv[%3.1.01 tideocs-B@).3.5s pect
tnen_%)ﬁg;m,l,éaventl on provi des conpounds of For nul a Vila or
35 whereip X is 0. |In another E)gv
i IV @ﬁ?h‘%ﬂ'bﬁ'}zs%sa&‘v'& B dtizesrigyciofys- o 3(7 POVI b,

tienewherein X Is - S(0O 6.2- 48 I n anot her aspect t he

W~z fy g9, a Vila or VIlb,
| R gmm&&b@&zexé L shyEOMRELGan R sk V(2 of V4 b

t""”“'@@@dﬂs%ﬂ"é"%ﬂ %en%y substituted with 1 or 2 groups
t hz{4-Ghicro-batepesnlfewl)-B ¢,5012-aetizazsatric/@io[6 .9 kedega-
2(6)35#“ gtituent on -C), hal ogen Cl Ca al kyl, C2-Ca
kenyl , Cl-Ca hal oal kyl - Ca al kynyl, hydroxy,
5p-R§1zengsyitienyl)-5- W&z’tﬁ Hiegnl koxy, - C(O) ORL3,
tncycle[? @.‘n-0€74tnd!dcb52k7)) ABHUMeR13, - CONRIOR11, -0OC(O NRlORll

%%N%Qﬂchbﬁwg %‘%&&H‘M éﬁ(t@z%-% lolg‘?ﬁz%d_a’ec

sbie asp ect he IPVenti on
2(6),3¥e993i des conpounds of Fornul a VII V\,here the Aring is

an 2(4-CHisro-benzanasufonpi 8:mesthyings, { Piiad-ticysld|[Bd. 1.0°8dedbesd t h 1
2(6),3Ed?en§; groups that are Independently
12-(4-Chloro-benzenesulfonyl)-3-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0*¢|dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*¢jdodeca-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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hal ogen, hydroxyl, al kyl, al koxy, hal oal kyl,
hal oal koxy, CN or NOQ2. In sone exenplary 10 conpounds
the ring is a phenyl ring optionally substituted with
1to 5 groups that are hal ogen, such as chl oro,
bronmo, iodo or fluoro. In other aspects, the invention
provi des conpounds of Fornula VIl where the Aring is
het eroaryl, for exanple furanyl, thienyl or pyridyl,
optionally substituted with 1 to 5 groups that are
i nge I _ N Y . al koxy,
. haf%%@sér%?%gﬁj@% m%ﬁ’@%dr?fé |4,.5,"’l|bﬁlﬂé%a5 some exenpl ary
tricyqiali b0 #edeRL @3PS a thienyl ring optionally
s utss@iChiorebbrizértebultbnyliet, 2, 12-tiazatrieycol6d 1.6t dodead-a@es, such

dien39ngNl oro, or Cuonmp. In still another aspect, the
I nvention Er ovi des a corrRosi tion conprisi nﬁ)é% conpound
or 1Z(41Ghlog-bengenesylieny!)-Lrfgthyrt 5 dgizadircifRdriaderderzal | y

2(6),adieayt abl e sol vent, adjuvant, excipient, carrier,

bi I [ Sl N : ot

ChE e B s isb BRhAEto of 4 Rty R b ARRES
2(6).2digAi mer' s di sease conprising administering a

t hEZ-@mikd-Benkzénesifoh@)c-biA-4BMRuWizadicydo[6.0Mddddess sal t
2(6) fjend:0fMula | to a patient in need of such treatnent.

Tn arot her aspect, the conpounds of the jnvention have

i H-@hlorarihiopanei2anifeny!)-4 Sy 1@ftiazatsicyclolhd 107 dodeser i on
2(6),9ddlehe (3®haitiomdR);! N sone aspects the conpounds are

se t from . .

T LG e S Hnenyonast £ 3G e A OS2y ol of 6
dien-79! ( epantighesieca- 2(6), 3- di ene;

12 = i B j a-

[ gt syt O oo

dien -_ylagffr}e_(% ?%9' c-’“1‘?‘(4- chl or o- benzenesul fonyl )-4,5, 12-tria

z aN-{12{#-Eploroatjedzehedulfony)ei] t2:taz¢tadyciais @i telifdodeca-2(6),3-
dien_$:yﬁz§%iaé&é,gﬁtgmgggo- benzenesul fonyl )-4,5,12-tri aza-

' 3

tricyclo[6.3.1.02-13dodeca- 2(6), 3-di ene;
VALY peseiondiondet A6 Rprer tiobioba LE SRR 2BhEny | ) -
diene-$0-datbdxylicazid ethyylbsteq| o[ 6. 3. 1. 02' 8] dodeca- 2(6), 3-di ene;
49, : , 26
vy ?ﬁ“. e e e P Gy Y R SR XTI ¢ 1 a
dien-20-vI-mpigRAs| o[ 6. 3. 1. 02e] dodeca- 2( 6), 3- di ene;
1612-4-Chivrebanzéawaaiong)s4) 5, B iigka-tidycB[6%B, 116 I edeca-a(B),3-
diené—%—&é’n‘b‘éﬁﬁia%ﬂ}p’ 3,1,02, 10, 05, 9] hexadeca-2(10), 3,5, 7-tetr

aene
1613 B@ham-bergenes wisrit. 5.6 13- raazaniionsjole.2. 1 §>Idodecer ot 1 aaz
2(6),3-diene-10-carboxylic acid tert-butyl ester;

t e} AHoh@beDerbsdoRfy- 4898 M ol5aHR6A586 1 Badbuieal -t €L T A

ene;
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%°ldodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0*°|dodeca-2(6),3-diene;
12-(4-Chloro-benzenesulfonyl)-10-methoxymethyl-4,5,12-triaza-
tricyclo[6.3.1.0**jdodeca-2(6),3-diene;
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16- (4- Chl or o- benzenesul fonyl ) - 7- hydr oxy- 4, 8,9, 16-tetra
aza- tetracycl o[ 10, 3,1, 02

, 05' 9] - hexadeca-2(10), 3,5, 7-t et raene;

16- (4- Chl or o- benzenesuf fonyl ) - 6- phenyl -4, 8,9, 16-tetraa
za- tetracycl o[ 10, 3, 1, 02. 10,

0591- hexadeca-2(10), 3,5, 7-tetraene; 16-(4-C h

| or o- benzenesul fonyl ) -7-phenyl -4, 8,9, 16-t et raaza-
tetracyclo[lo 3,1,02

195(4-1311 F&S{?b%?%r@s%ﬂ%lwﬁ ﬁox?cérﬁ&nylﬁﬁé‘?z-maza-

enzenesu ony , 16- pent aaza
tf'cyclc’@c%he HP%G[CEI?(‘% 3fliepei1 0, 05

9] f2qx-otipeabedcidyldm); imbtayl+A Aci2driaza-tricyclo[6.3.1.0>|dodeca-
2(5)31_@‘&(94 Chl or o- benzenesultonyl) 7 rret hyl t hi o-4, 6, 8, 9, 16-

pent aaza-tetracyc [10, 3,
oslaaﬁr@xw@@atozﬂiw 1%trezarﬁ'€>@bfﬁé’eh%z Fdodeca-2(6) 3-diene;

R SEy PR aRe St Bkl Fod R PR ARAE et

aeh2d4-Pyridinesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

%gkgc‘flaggs@f%sg@@@m%wk%z.ﬁﬁa%@icﬁaoi@s dbaRaddkl cycl

2(6)3!: o8- Chl or o- benzenesul fonyl ) - 5-net hyl -4, 6, 13-tri aza-t
r i iyethy{cédrbamit.a0id 1244- Chldeibanzeaésﬁ)for@l)ﬂiénmtmza-

p ff 1)-4,5,12- t t |
gl e BB oL 0 2ol e
16 a%lom-*aﬁnae'ﬁéwff@we% G Bristraazatrigyaal $n1 *ldodeca-
2(6),3-6iened Bedbokfictaciti rR@Fkkester;

{ & 1BRX EhBoHnsbnds. Ry 38 P hREHAAGRRIH F Phplacta " L o

2(6)&6'9?%1@1}%'P%9D%nzenesul fonyl)-7-am no-4, 6, 8,9, 16-pent a

az2-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tetracyclof6.3.1 026 0*"Jdodeca-

é_&“ acycl o[ 10, 3, 1, 02. 10 059] - hexadeca-2(10), 3,5, 7-tetr
2(6). aene;

1 212((4 Chiorobanzeneputiond)s\OHhiazel2-y-45, 8. 122tetradzaz a- t ri cycl o[ 6

tlecd o) adeben- 30! ;

trlcyclofl?h:§L1 &9@?0 o- ben ony! 4,5,12-triaza-tr
befegns S GERA o okt Bl

tetracyaom 193F.6} ' lidaslepar 2Rk dierfeony | ) - 5- f | uor o- 9, 16- di aza-
tetzt(mwr@iuek%r%smfo%lﬁ FothPLEFSALEEA030-ddhazd( 8) . 4, 6-te

oyl R odes A8 3 e o 111 oyci of 6. 3. 1. 02 5] dodeca- 2(6)
, 31 1dﬁ@h®rcﬂzereemnmliomi)ér %)Q 10519trdluor94~501 -triaza-
tncycm[@i ?0*’%3&@@?6’}' g 5 _ _
1A% e %@ﬁs;%w@% fho % o REnpps SR a o
2(6),3-dignd; @pdb. 3. 1. 0 ] dodeca- 2(6), 3-dierie;
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 therof.
In some other aspects, the compounds are selected from a group having the
following exemplary structures:
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12- (4- Chl or o- benzenesuf f onyl ) - 5- et hyl
-4,5,12-tri aza-

yl

tricyclo[6.3.1.0z, e]-dodeca-2(6), 3-di ene;

12- (4- Chl or o- benzenesuffonyl )-3-trifl uoromnet hyl

-tri az

a-

-3-trifluoroneth

-4,5,12

tricyclo[6.3.1.0291 dodeca-2(6), 3-di ene;

1-[12-(4-Chl oro-benzenesuffonyl)-4,5,12-triaza-tricyci
o[ 6. 3. 1. 02¢e] dodeca- 2, 5- di en-4-yq- et hanone;
1-[12- (4-Chl oro- benzenesuffonyl) 4 5,12- trlaza trlcycl
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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 "Ry,
optionally substituted with 1, 2 or 3 R, groups” indicates that R, 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, amyiloid 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 clsavage site to amino acids 39, 40, 41, 42, or 43.

Pharmaceutically 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 Ak-C(O)-, wherein Alk is an alkyi radical as
defined herein. Examples of alkanoyl include acetyl, propionyl, butyryl, iscbutyryl, valeryl,
isovaleryl, 2-methyl-butyryl, 2,2-dimethylpropionyl, valeryl, hexanoyl, heptanoyl, octanoy! 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-Cyg
indicates a maximum of 10 carbons. The term also Includes substituted alky! groups, and
refers to an alkyl group in which 1 or more hydrogen atoms is replaced by a subsfituent
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,
phenyl. .
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, chiorine,
and/or jodine.

By “alkenyl” and “C,-C; 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 sulfonic 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,
suffamoyl, 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 bicyclof2.2.1] 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-Cg alkyl, C4-Cg alkoxy,
halogen, hydroxy, cyano, nitro, amino, mono(C4-Cg)alkylamino, di(C,-Cg)alkylamino, C,-
Csalkenyl, C>-Csalkynyl, C4~-Cg haloalkyl, C4-Cs haloalkoxy, amino(C,-Cs)alkyl, mono{(C;-
Cs)alkylamino(C4-Cg)alkyl or di(C4-Ce)alkylamino(C+-Ce)alkyl.

By “ary!l” 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[alcycloheptenyl. 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, C-Cs alkyl,
CiCe alkoxy, halogen, hydroxy, cyano, nitro, amino, mono(C;-Cg)alkylamino, di(C;-
Ce)alkylamino, C-Cealkenyl, C.-Cgalkynyl, C;-Cs haloalkyl, C-Cs haloalkoxy, amino(C;-
Ce)alkyl, mono(C4-Cs)alkylamino(Cs-Cs)alkyl or di(C1-Ce)alkylamino(Cs-Ce)alkyl.

By “oxo0” is meant the group =0.
By "halogen" in the present invention= is meant fluorine, bromine, chlorine, and/or
iodine. '

By “haloalkyl” Is 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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benzmi&%&&lﬁ,eb%nzoa‘?gnw}uunﬁ.ntﬁienyl, pyrrolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, isothiazolyl, naphthyridinyi, isochromanyl, chromanyl, tetrahydroisoquinolinyl,
isoindolinyl, isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, isobenzothienyl,
benzoxazolyl, pyridopyridyl, benzotetrahydrofuranyl, benzotetrahydrothienyl, purinyl,
benzodioxolyl, triazinyl, pteridinyl, benzothiazolyl, imidazopyridyl, imidazothiazolyl,
dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl, dihydrobenzisothiazinyl, benzopyranyi,
benzothiopyranyl, chromonyl, chromanonyl, pyridyl-N-oxide, tetrahydroquinolinyl,
dihydrbquinolinyl, dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl, benzoxazolinong}l, pyrrolyl N-oxide,
pyrimidinyl N-oxide, pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-
oxide, indolinyl N-oxide, isoquinolyl N-oxide, quinazolinyt N-oxide, quinoxalinyl N-oxide,
phthalazinyl N-oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-
oxide, indolizinyl N-oxide, indazolyt 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-Cg alkyl, C4-C; alkoxy, halogen, hydroxy, cyano, hitro, amino, mono(C,-
Ce)alkylamino, di(C4-Ce)alkylamino, C~-Cgalkenyl, Co-Cgalkynyl, C4-Cq haloalkyl, C4-Cs
haloalkoxy, amino(C-Cs)alkyl, mono(C-Ce)alkylamino(C,-Cg)alkyl or di(C,-
Ce)alkylamino(C4-Cg)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, dinydropyridyl, dihydropyrimidinyl, dihydrofuryl,
dihydropyranyl, tetrahydrothienyl S-oxide, tetrahydrothienyl S,S-dioxide and
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actcve carboxyhc 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(C;-
Cs)alkylaminoethyloxy, acetoxymethyl, pivaloyloxymethyl, phthalidoyl,
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chai n al kyl groups having 1-6 carbon atons, such as,
nmet hyl, ethyl, propyl, isopropyl, n- 15 butyl,
sec-butyl, tart-butyl, pentyl, 2-pentyl, isopentyl,
neopentyl, hexyl, 2-hexyl, 3-hexyl, and

3-nmethyl pentyl. It is understood that in cases where
an al kyl chain of a substituent |Is shorter or |onger
than 6 carbons, it mAII be so indicated in the second

"C' as, for exanple, "Cl-c,o0 indicates a nmaxi mum of
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t
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' n efers
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n at ons
conventionglagn- M@xwaﬁe@ﬁﬂ% pGogpfable carm&éﬁm W vgtgq SetT8g
term plaredterdl beuspd daiein irlides peratankousy subalitr@oys, inravasculfr(der ei n

- lntrav%r*aﬁsgqmﬁmsgﬁ&u& r{@%e@a‘?l %L inﬁlsﬂgléaﬁn?lqueegaﬂ the like. dIn

addition A9 5 BIWHaska AOpMacEYEd R'é"f%'/‘t°°’“ﬁ%ﬁ"19§j’éi?mpﬂjfﬂ ogeperal
Formutd kahd a phantfateuticatl accepthifi@carfier. ©né biyrhore sorhoangs of garachi
Forrm.géjlI rﬁuéyl:le CP?é‘s'eﬂt in %\éomé’#ﬁﬁﬁw Jonr?sog F\fof‘errfb g&lcaphg%%tﬁi‘géllgal

accepiablecamigrstans/ak diuents andlor adiwants candiif desired thagactivednaredivnts: 2
The pﬁ.ﬂmg&uﬁ@l EoiipositichE Bontdifiig mamde oﬂgenérat Forrhla AP TN a

co ng.a st.on ond, .and

form s EToPRA 156 VR Sk o€laploBiiien ) Brdropd slucdBEBhopT ) o
suspeawmﬁn%pegwtﬂﬂmdera 1Roigraruiasy emylgiony hara lok §aftyerPSiies. A5 SYrups or
elixiiswhi ch | or nore hydrogen atons is replaced by a

S ituent. | ent | select d from.the

> COPh RO SRR Gl R DSl B AR R AR
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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;
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10 suffanoyl, sulfanyl, sulfinyl, sulfonyl, and

sul fonic acid. By "cycloal kyl" is neant saturated
carbocyclic radicals having three to twelve carbon
atons. The cycl oal kyl can be nonocyclic, a polycyclic
fused system or a bi or polycyclic bridged system
such as adamantyl or bicyclo[2.2.1] heptyl. Exanples
of such radicals include cyclopropyl, cyclobutyl,
cycl opentyl and cycl ohexyl. Preferred cycl oal kyl
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I's mean
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wetting agents or suspending agents are exemplified by those already mentioned above.
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I rddazoyyl, isoxazolyl, pyrazolyl, oxazolyl,

raaazol yl, indolizinyl, indazolyl, benzothiazolyl,

benzi m dazol yl, benzofuranyl, furanyl, thienyl,

pyrrolyl, oxadiazolyl, thladlazolyl, triazolyl,

tetrazolyl, isothiazolyl, naphthyridinyl,

i sochromanyl, chromanyl, tetrahydrol soquinolinyl,

i soi ndol i nyl, isobenzotetrahydrofuranyl,
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substituted in one or nore substitutable positions
W th various groups. For exanple, such heterocycle
groups nmay be optionally substituted with, for
exanpl e, Cl1-C6 al kyl, Cl-C6 al koxy, hal ogen, hydroxy,
cyano, nitro, am no, nono(Cl-Cs)al kyl am no,
di (Cl- C6) al kyl am no, 5 C2-C6al kenyl, C2-C6al kynyl ,
Cl- C6 hal oal kyl, Cl1-Cs hal oal koxy, am no(Cl-C6) al kyl,
nono( C1- C6) al kyl am no( Cl- C6) al kyl ,
ointm@ht( thd 2609 MpfelibRE AP H&EmSIoYed Wit kitheF paiXfinic dtaSiateorgumbIends
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the art and Include ester form ng groups, to form an
ester prodrug, such as benzyl oxy, di(Cl-
Cs) al kyl am noet hyl oxy, acet oxynet hyl,
pi val oyl oxynet hyl , phthal i doyl, 60
et hoxycar bonyl oxyet hyl , 5-net hyl - 2- oxo-1, 3-dl oxol -4-y1
met hyl , and (Ct-C6)al koxy optionally substituted by
N- nor phol i no and am de-form ng groups such as
di (C, -C6)al kyl am no. Preferred prodrug groups Include
propeféies feRjuirddk A tIGIThigh maingSdint lipidséieh &8 White\Wbe p&aftih and/or
i uidrengﬁie%ﬁ%esr ae%%tlsoré %o fagrma salt of the acid.
quid PR Pt SO 48 ﬁ%‘iﬂ FUEE sodi um pot assium 5 and
arfrewmilations soitahie fortapicab adminisimtion o theeyedisp ingludeeyediopsi um
wherdittihé B&tive MoRURAE A disOILS suspbRIsaTh dutadid/ekridrspatiafy sh M

d { { h . . |
sauedyf s 5" 56 P56 oo Bat e BB e AeFreBAE AT
preferdbly ptegert avsuish formubdtibiesrin a cenvemtrationndf Ocpeto 2% advardagpouwsix .y ,
to 10 AAd PAHICRSy SBJET B, 3w FREREbb&Me pirbodes, tﬁﬂ&%ﬁ\g&&?ﬁ& of

. the compouynds I n¢clyde the ci.s, trans, 7Z- and E-
tis copatT P Cltnetiy Fameg it e 3 peBF ReProRrigted o
the indicated ionte@hadninisteatibre Thexadmpderis nEyde admized witrlacidss csucrose,

starcrfmgpeaﬁﬁ%ﬁ?ﬁ Q*a@aﬁ&g&mef (%e'ilt\h;lﬁel wRd B0 btediaBH! @

., ose S | In t he ar , ecogni ze vari ous .
magngsiyip fgarate. MagnesiIoside-sedivm apd GRIguNLEAlts AiANGSAbAriG Rd sulfuric
acids pgelytiaragackogunt, sadium plbiaatagoiyvibylpalolidone aad/pt polyvieyl gicalehl,ugs
and tfeh i EREALSite PRCRPAHRREiibsrab . Shbafoniel BPBets
may GopiainapeptolisdrEgieage tormylatian ps/mavbeprevidadims dispestionaf active
compSuriin BEiros@prepyimatiynesicibse. RorMektdns @drbareﬁi@?ﬁicﬁhﬁiﬁaﬁdd may
vo in i orm &t e G o265 el SRR s BluchE 1 pnsions.
Theseysgltinnseang|sugpensgignsimey B Rteparad Bpm sisrila powders er@ranpies having
one odﬁh&@tgﬁﬂ\_@l&hﬁ'iﬁlfs@f ubrits heﬁtltaré‘opralt @b,liht tﬁgforrﬁmétms@h} eraal

.NON=-10 C ar eutl ca accC a carir.l
aamifibicr? Xb e iU R Rl bh §85clnba BORRE e bR Sl fronvens.
glycolaethanoh comeil.patienseasial uneands ol sesamend heard @oshol, sodium

chloritié) ahd¥rEvafoUsBrtdre: Cher adjlvahis AHE MBS of adrhibPHNbS 4rd Wall andOT
or infusion techniques and the

idel Ftrat callé | n‘%egtl 9{1

widely Ko e PP SR @ here i s provi ded a pharnaceuti cal

f dlosededevelsrof the psier ofifnag ahout Oripeaiedberft 14bme perlkiogram oful a
body WeiBhtheRdd) RS WERAPH relBhtniéns BRILAILRJEAIJ doRfiion RiBo 0.5
mo 63008 5 A b T o S R e BBl
with theheartiea oateriale &l prgdug®a sivgie gesage oo will vany depeadidd ugon the host
oo 88 BB i e, S ot i oo
betngeR TP APHh MBS 19 O GB ALE ORIt e Palkdgsasan A o
admirisiensd Bwong &b dosas per dey. ln ﬂ'&,caé&)ﬂsf_skin aorplitiens, amay bdbl et s,
prefelabR & Sdiy d BN \g\gﬁaraiﬁﬂ %P&H‘?o ds Bt thi¥ inveAtRR Eﬂﬁ%&l‘féﬁted area

| spersi'bl e po granul es,

dJ sp¢ ers or emul st on, hard or
two tofgurtimes §daY-es, or syrups or elixirs. 30 Conpositions
i rRosmdatidng suitatie fat inhedationrayyindufflationdiichude dolaiions antl sugpensiossny

in ph%ﬁg%g%ag%%\ggfﬁlég acﬁ!ggus.%rr Brggl% sJI\%ﬁtsn@r%@rﬁgpMES{, glfld

ohposi tIrans and such ‘conpositions
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
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may contain one or nore agents selected fromthe group

consi sting of sweetening agents, flavoring agents,

col oring agents and preservative agents in order to

provi de pharnmaceutically el egant and pal at abl e

preparations. Tablets contain the active ingredient 35

In adm xture with non-toxic pharmaceutically

accept abl e excipients that are suitable for the

manuf acture of tablets. These exciplents may be for
nebuligingrdgvies may-har-attaghed e a fasemasl dnt erdntergifiept RositivaRressat e,
bmmﬁﬁgmgamﬁarbonate | act ose, cal ci um phosphate or sodi um

P ORAR B rierooa JiRBur et 8 <BRhe B ileP it By dafhc b
will danga@ci tpon efvaﬂete rHagbrs inctuding the aefivityafithe wﬁclfmampwndand
emplbgéerth&ﬁd My%%ﬂf §eneﬂépheaﬁm€pldfét uma@naﬁmmgt}aaérewuﬁetcﬁ

aamiphiERIon 2y Bl o BrattEn doyp RrBGAIC Sbg P ated of S BAHE R e

disease Ulidecgoty thegapymay be prepared by known 5 techniques to
detrydrithistdRbir Q" BJhQHa@é}ﬂn%?t chFn Rioh thal! Iaf%o be added to the

astroi ntestlna tract an ere rovid
a"'mg'd%ﬂd&r frictfing watep it Bwhe conyesiegp f%‘@ Iptg ghe %ﬂﬁ?a‘ ?ﬁ%ﬁ?ﬂ e,
drinking wetedeinggpsitians a0 trmt the aiinaldskes o aytbaagdutlcdiy]mmlate quawtlty
of theng: Beitidn afng Wﬁf‘ T{%y BRo Sggdn%( t tﬁ’é éo?tﬁﬁsﬁdﬂr

use  may r ésent
asaeraﬁl&d?réédmwwelf?ﬁdqrﬁ king walpe | ngred| ent |s m xed Wit h
arTheniiscibsupes in thiscHocurmertt of dll articlex amjrbferences|, int:luding patents, are
incorgﬁ%@?ﬂé"}&ﬁb re?ef)erﬁ@v{/ﬁthélmnﬂg phate or kaolin, or as soft

I'n ca ereln the active |ngred|ent is
mi Whednviantion is fistsatedsfurthing by the follpwing eamples. vehichAse eot fdenut
constiidd,as limiting #le aeribh inscoge opkpintdo e bpecifiE prodedusdsidestaibdddn
them®" al use may also be presented as |ozenges. Aqueous
Suspensions contain the active materials In adm xture
wi the stagtinp madenials and varipusinternfegiates May ke Abkpiged fipnecagmercial
sourée URePafedFramomriefitfly availdtib dpbuidS, Hn8/oPrepdiethusig tthaveh

nts, for exanpl e sodi um carboxynet hyl cel | ul ose,
sy"m#t%?'ﬁ%ﬁ%égl | ul ose, hydropropyl nethylcellulose, sodium

al gi nate, polyvinylpyrrolidone, gumtragacanth and gum

aO@&ieéhlSyﬂh&ﬁ@Pr‘éb&ﬁ:réH we:] ti ng agents may be a
0S at |

|
" SRRt el A P el aleBliost aR actoyinast,
furthenputfisatiohuhlessatheywise stated. Thin Iarex ahrpinatographyavep eeifpinethen
prec&ﬁe@la@ 96 Bm sfiica §6! BQ%Q?@tMe?& $llca 6&%&)559? iR aRbHwaRx1 de

st ng Rl B MU oS, B B

commén staiigd reagentsx iFaeh oliroratogsaphy was perborneedsusingreitiveg @ Bjotagen
Flast ﬁéyyteﬁ%héi %ﬁ%eﬁgfb@ébltc?hggﬁ&maﬁ@té&géy&ﬁ@% (liglsM’eP& silica
oot o ihebmestly ARPRIF N Hrfoves poraea an 2iuar) BPPSEHRN at ¢
perfagroands liquiscbhromeitagrdpha IR ispeetra weremeaxdedph eitteo b Yerdny | ene
GemmPS0RINIHR s pBRRdRTRteP 5L LBrukd? BvaHDs S§UHRHZ @éﬁtﬂﬁﬁb?éro Bhenieaf ﬁﬁ}ﬂtss 0

contaln one or nore preservatives, for exanpl e et
are rgportad iy PR ) apd ysrem'@rm@a $heandeutesatad qu@brpﬁone@ﬂeaﬁ ng
interQStiidard. OMXSs @;secﬂ@waefréoamea bi\gh AfiSitsriesaN00 MAs Or  nore
specme%r%g“ggteg%e&t@ r? "ﬁﬁ gqoz_gﬁ_ ose or saccharin. Gly

suspensi ons na Yy suspending the active .
ingredients in a

Exemplary HPLC Procedures
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vegetable oil, for exanple arachis oil, olive oil
sesane oil or coconut oil, or In a mneral oil such
as liquid paraffin. The oily suspensions may contain a
t hi ckeni ng agent for exanple 30 beeswax, hard paraffin
or cetyl alcohol. Sweetening agents and fl avoring
agents nmay be added to provide pal atable ora
preparations. These conpositions nay be preserved by
the addition of an anti-oxidant such as ascorbic
aHigh PrbiisEReNdaidTHRoNRAOYEDhS (HMLE) Brodetiules mployddahe flidwirig
mem%#eparatlon of an aqueous suspension by the addition
wat er provide the active ingredient in adm xture

wiNehd 1t A9 [B] - 64%dA] B 20% 8 Il Abgredient insEBRdheRod,
at2 rﬁgﬁﬁtwlﬁi’&{Aﬁbq "/&ﬁﬂdéﬂfa@eﬂé%@i& ﬁfWa?ér* [B}%B A%3Hdoratatic ac1d in

ecorc i 4 rieder o< PEE Y B BB diliut el 276 ©

nm deteletion &tERAC. exci pi ents, for exanple sweet eni ng,
f'm%'zn&n%&aﬂcodrémérﬁsmau ﬁl}mzoﬁyaamoﬂlomoaspanenﬁﬁé@he

o GUAPE S Bk ko ey ™ iy

. phase may be a vegetable oil or a mneral oil or
Miphb Wbrisoufds df %Wenﬂ%n o E@&Eﬁar&mé‘né 'nfeWoBri%% H the BRYF

natyral | y-occu acaci a or
orgenlt sk, 5 SHEer e BIRR SRR S TP ROGRRA] doa. tor
internediatas| aande pyrittesiaed byemowi procesaeslising teithies solution pesdiid pliase

technﬁﬁh@ ésc‘ s@% 'b¥|§\ﬂ ﬁé&&e‘;\%ﬁ&e\’ pr bt%s %P;zro Ed?llnpounds of the

%H% e so noo eat e,
inven putlined fsyih ?)PMRQ[%C Jres; he sal d partial est ers WI th

etAuditionadly, @"V‘fjl'lEbe émfarenemamﬁde&km@? nathy eit, ophesméormb protetiing
groud%gﬂagfo%e% Sesary! '?c? Pe%ﬂt%%,%r? gly?[@%né\ @&89 ?rpﬁlellnﬁera&ﬁgihrgdékn

reactios- w@uéﬁb@dprﬂﬁemgméﬁi MRjioHgy &w@nalf gpunsxanpyeleas suitable
condiémcarpadtecung‘)mmdpmn@ pefRular fadtbhdl Qloupsdiry %@k Rno in the

art. E&nggl’ﬁéle r%%%l%ug gf Iﬁ P%nﬁc’s gg)éf‘ k’lt?e% iﬁCI“W‘ e&ne and G. gM

avoring an
Wutsglyeteeting erps mﬁrﬂﬁm Synthesisl Seconthipditiont Witgys Newt ) Owke1 99ﬂ| ande
referdneégaited tharemt eri | e I nj ect abl e agueous or ol eagi nous
suspensi on. 15 This suspension may be fornul at ed
according to the known art using those suitable
di spersing or wetting agents and suspendi ng agents
t hat have been nentioned above. The sterile
I nj ectable preparation may also be a sterile
i njectabl e solution or suspension in a non- toxic
parental |y acceptable diluent or solvent, for exanple
as a solution in 1, 3-butanediol. Anmong the acceptable
vehi cl es and sol vents that may be enpl oyed are water,
Ri nger's 20 solution and isotonic sodiumchloride
solution. In addition, sterile, fixed oils are
conventional ly enployed as a sol vent or suspending
medi um For this purpose any bland fixed oil may be
enpl oyed i ncl udi ng synthetic nono-or diglycerides. In
addition, fatty acids such as oleic acid find use In
the preparation of injectables. The conpounds of
general Formula | may al so be adm nistered in the form
of
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25 suppositories, e.g., for rectal adm nistration of
the drug. These conpositions can be prepared by

m xing the drug with a suitable non-irritating
excipient that Is solid at ordinary tenperatures but
liquid at the rectal tenperature and will therefore
melt in the rectumto release the drug. Such
mat eri al s i nclude cocoa butter and pol yet hyl ene

gl ycol s. Conpounds of general Formula | may be
adehemest ered parenterally in a sterile 30 nedium The
drug, depending on the vehicle apd concentration used,
can either ber,suspended or salvgd I'n the vehicle.
Advant age®y" Ry ] uvants suc @ ocal anestheti cs,
preservative d buff |£% RgENES Rign be di ssolved in
the vehi clRes orlesoﬁﬁgké bf g=gye or ot her

external ti$s§eQ, e. gmmwnouth ang_skin, the

fornulatlonsiﬁée pref e @y app as a topical gel,

spray, oint or cream or as 5 suppository,
containing thg“active ingredientg in a total anount
of , for exanmpbe, 0.075 to 30% preferably 0.2 to
20% w w and nost preferably 0.4 15% w/ w. \When
formulated in an 63 ointnent, Aigmﬂgglve i ngredi ents
may be enpl oyepsl4 with either parafffimic or a

wat er - m ScRrp (R,Nt ment base. edwxnati vely, the
active |ngreo ts may be fornmulated In a creamwth
an oil-in-Rea Rar eam base.g { f \degired, the aqueous

phase of theoemm basen y |ne for exanple at 5

| east 30% w w.Rf a poI y .r||=q0 alZokgl such as

propyl ene gl , but H=g=o manni tol,

sorbitol, gly pol yet hyI en(ﬁ gl ycol and m xtures

thereof. The t p:NcaI formul at i ny desirably

i ncl ude a conpound, which enha absor ption or

penetration of the active ingregl rough the skin

or other affected areas. Exanples of der mal

penetrati on enhancers include dineth ul f oxi de and

r gh BétReANR],TUS Ry, ROQINE waksarﬁéd if iUl N\eAA the RBtoAIs

[ e.

conveE;@E Foathég?aprﬁ?e %fmz}qﬁgﬁlgn‘igtog% Jw%féﬁqu? %Hggsué%f
f°|Ue%€§B|f§ﬁ1§IaF'§%@9 ap enyivplent of athepe @ﬂP@H@Pf fermingies epamsiag.puehrasand

pyrroﬁHilfeOH% sﬁﬁamrs%aeaétmn&eqfr a®ighér bdfhd droﬁabéﬂ solvéat willey . | n,
[ case,

remofiig Wby 158 B pebl SiafktioR oF B8 AElertng Reanés Fﬁ'@%’g&f’fg@e‘e
reactioh apenideneedhyiMRuefan ialituot, thaenarsing isdsolatpdiby weehingethdloluene

base@ﬁéﬁ&@h %«turé\’ﬂitt%hub&isl NAHCORHnd @en With Bat! NI, SKfte? d@fng rfh@ osa

solvefifs el o MbrE 8 brovic st RE it S Sibe 5F BB
f ITdevenaminhis conyettardo thgdiiazole by eeflwiing the @‘rawetand amequivalent

of an %ﬁ&é BLENYs beh) 4418 WhRR B .mfsuﬁb@amme&h&r@adest Qﬁzh as C4-Cg

B R T g
examgple], tnap kleo b@Uaedhtn tshjahydwfumn bha bigher halingstheeeabsobentm such
Folloifig &din gtg:n sge\h@n é ffle p@&ﬁ&é {<Blate %% Gilting 6 THE

OnS IS | hven
baseq E?ﬁ%tpﬁﬂl!ﬁ‘% Wit AR TOIBHES P Wasing MIta 0.5 M Gl Ak e 2N 85t
NaCl 2d Wentte redutiorpinxBues isTejedcantfiliere> Bvepordtign afitheesallest Hfibris a

producf, wﬁ@( nsgﬁﬁﬂ%ﬁ'bé fash cHlothbtd Pl%pl@f If"HeSI ?aﬁ{e triagalg c@rﬂ’b{*uﬁﬂ frlefeT

I
has ﬂprt@pgfl gqug,rem‘qu%,sgrbngwwqﬂtcatalyﬂc Pd/C and excess ammonium formate
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emul sifier is included together with a |ipophilic
emul sifier, which acts as a stabilizer. It is also
preferred to include both an oil and a fat Toget her,
the emulsi ier(s) with or without stabilizer(s)
make-up the so-called enmul sifying wax, and the wax
together with the oil and fat 25 nmake up the so-called
enul si fying oi ntnent base, which forns the oily,
di spersed phase of the cream formnulations.
in mefffrznblor natives higna atenhdl. sFallowisd edipletezreactios as ¢videheedfby TLOS e
the d%ﬁeﬁzplgtgd bRERY lsqgo'la%q itbr flitthhglaRy &Ehtcér%ﬁ.?dlﬁ% l'égﬁioﬁﬁﬁ&]?e.q@’
_Span” 80, cetaostearyl al cohal, rist al coho
desireg]. oiazble FAIARAUEIN Calum A FHOTRIRdTERY PERTPRATEte HP LG cThe
triazofemoaghert tecfurther hiasipuléted cenveftedsintd ta binile (alkyiatedpsulfbratatedf or
' ased on achieving the desired
etc.,)ggﬁ%@?%g&gp@g%gﬂt{li%r? since the 30 solubility of the
ac¥heme 2onmpound in nost oils likely to be used in
Vo0 h%rnyceumdwal emul sion formulations'Is vepy | ow
ITUS T t he@¥RdEEm sheok y be a non-preasy,
NORZst ai Nibgacryae d vvasﬂbﬁ e produckPRih suftgble
consi stency to avoid | egkage from tubesweasc otlner
containers. Straight or branched chain, nono; @fg,
di basic al kyl esters such as di-isoadipate,, isocetyl
sfearate, propyl ene glycol diester of cocon gﬁpatty
¥ ds, Isopropyl nyristate, decyl 35 cleats ﬁsopropyl
mtate, butyl stearate, 2-ethylhexyl palmtate or a
ok3=end IQ hed,,_ghain est may be use B¢ These may
sedml one br‘*n(xmminat defi®¥di ng # the 64
pertres requi . ATerngtiyely, nig o]  {i ng poi nt
Lpi ds such as %M|t% soft Rarkffin and/ or Jiquid
pbyaffin or other G heral oil$?®an be used.” CodBu
Fornul ations suitable for topical admnistration
to-the eye also include eye drops wherein the active

o)

[ g%ients are dissolved or suspended In suitable
cafrier, especially an 5 aqueous solvent for the
actiazre ingredientsy The anti-inflanffatory active

in ients are erably present such

for ations in a ncentrati on of 3¢5 to 20%

adyahiageopsgdy 005s=ot 0 %gg/é"%'d pardseul arly about 1.5%
r

w W, euft purposes—t he faeti ve conpounds of
t hi gN\gonbi nat i on ention are ord‘ﬁ%ﬁly combi ned
mﬁt\ ne or nor f uvants appro ate to the

i ated route a¥im ni strati onj=f hee conpounds may

be agni xed with | a®t ose, sucrose, 10 starch powder,

. ' L QS0 | ul |
B e L R T e
meldeted fhramex2-pisidingentionyiate (4ol (3d. 28 4 mnacl) sosliugt acetate (5.7 g,
3.0 eB)) BB 10WRIyipRosphile {047 §, 213 rimolR BllybaNadfif chloride diMER0.34g .98

d | Lid d/ .
mmaf} 30 G A 5 £ S e B P Boe s and s asptpn. o
slurryf ip heaeshnder eoitrogan pimoesifteret il €017C fBuapiproximatalyl 12s16dwurs. After
coolifgB afbidnt tSMperStRiel e Pre@piaRN feflol&iby iiaBaHS Snd SR Vgt

S be. provi ded 1 n a di spersj.on of tive .
scetle, THE fiels e v sl eton e, nd then cried
with Mg3Qadne filtevers Thesolpent isménaovead, aadithie nessliingayellomsotilys be i n
crysthiliRd froh f@t@;(c/rﬁ%&_%% givoihe PAB pRIALG 9415 yhIRR SO, MisShe e

I njection solutions or suspensions. These solutions
4%Hnd suspensi ons may be prepared fromsterile powders
or granules having one or nore of the carriers or
di l uents nentioned for use in the fornulations for

or al
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adm ni stration. The conpounds may be dissolved in

wat er, pol yet hyl ene glycol, propylene 20 glycol,

et hanol, corn oil, cottonseed oil, peanut oil, sesane
oi I, benzyl alcohol, sodium chloride, and/or various
“buffers. Other adjuvants and nodes of adm nistration
are well and w dely known in the pharmaceutical art
Dosage | evels of the order of fromabout 0.1 ng to
about 140 ng per kilogram of body weight per day are
u§3-tert- Eu’comerbpmelaﬁthv@mipewmﬁecaam&c i meﬁwbeﬁter (3).

C Mpburfamsm b@muﬁss&véﬁ |n Q&Mcéue 2@ @A9'ml)and Ha@zrumﬁg)@mt

t
acdod] Blreidion AR RARHN PO arkiray S5 A BL 8 ?%YSE gy °°
removs{l hyfilisatign theayah Colitenank! e solden) is@ugrorrid1g oup the desiedhost
produ&trag atyaﬁ)w?lﬂ dHtl‘im? Rﬁfsbbfyﬁ (2] (sm% £-3 @ﬁm q H§ folgqial HMim,

11, 25 T 2 65 BB g e it 0oL S B T o

(m, 1141, 1.4 - 1002 (en, ¢ld be adm ni stered in one to four doses
per day. In the case of skin conditions, it may be 30
preferable to apply t opi cal preparation of congounds

of-(-ferisBytexycartbopy- qﬂaﬂ)rmzer@ff\e digarkpedic aigd-teg-by
ester Rinvatityl @stae(y). For mul ations suitable for inhalation or

| EﬁME%Jn@B' (&7 n'ugp@ di’s%@lve?ﬁk E\%{h%ﬁ'e &%ﬁ’idé@% H%”?he%&mide

ceutl cal r or
(0.81 @B BORBO8)0 (540 mgierﬁrt@ agidask The re%ﬁmg MhdR IS rreo‘m oM qui d
tempePditurg @Vdraight omamturkawmmwcmmaman méthl/ibsddforide (50 ml) and

washé@aﬁ,%%%&éﬁgkﬁeﬁﬁ&&ﬁé ?oﬁa 2 é(;a%@rltﬁ)[hﬁ Pg80 é?mﬁ?fiérjn&e
the solygatds rempv-,e;dmarra wappr ogive dherdesired peagiictes aW@W@W@"eﬂf'@@?

(CDsCB) BR®BI(d, q>n)84 mbsbm)n@mgl FD 42, 3118@1 9k, h %61’1 160 (AR
or v%?orl zed br'eat hed g‘l rectl

551 WA R R t%ﬁOﬂPﬂ%“é‘sﬂﬁ%mt?q'pqqgoups

such aheﬁbzcmr beweyl d@e bausached to a facemask tent or
I @Bﬁlﬁ{)ﬂnti h%on@é?@ﬂ gﬁé’ ﬁ)n‘&gﬁﬁ%y%eaﬁq{e ifRia o b ﬁ\ean

e under st 00 ver hat _the spec
°’93"|°é9'¥?"trf”&ﬁ’ebdr?9°"ﬂ9§PQ 7 Digcapansygiizafiap. Syijaple Sﬁ‘é’w 6"'3&?‘?&?
sodiumathioxitle; pothsshunt ted+bstokitke, landlitinigm tilseprapyl Bmide yKHMIDS, laed the
like. SURSEHIL b Igs?]&%ﬁié%luﬁe @@B&oﬁ’#ﬁﬁ . DIAG P&‘Exg ke %’a{au‘eﬁ bidhe -

ener a sex time o m ni stration,
produgtds gecomplished hynaytealizagpn Gfﬁhe siiape bagedolioped Ry anexiragiive dr ug
workupo Rixifioation ofcosrpdurid teis aecomplishgd infredrystalljzation] flash ar

chrong&oéﬁaﬁﬁpomgﬁrggf p,g,_é herapy. For administration to

he conposition nmay al so be added

t GOMARuNd i ‘?P&Yer?eé &1"‘% frifleproasripts galpficempound 6by freajment

with negtrfilabrioadetic e, fullowad tyteRagohtiomsritebdxcéss @6id andlankGolvent that
Ispregernltnkl ng water conpositions so that the animal takes

a therapeutically appropriate quantity of the
c 6 he tiyareaseiatgisgihef cpmpend 6 s qgnyerted forcompgung| 7y tgatment

with aGQrongIthiRfde, buthfE aABobér2encs OTERA Shibliddwhidtsis ﬂluﬁfawd‘abmfew

ana @l Ty Aol cBoedti By g B seasten
mixtuiearith EEQAceBllowed bl washing theatesulting organie phase avith pijd am@gus acid
and sEBrad Rqtous RAC BRWRA b trddiRént wina 8B ¥gent, filtering and

evaporation of the solvent. Purification of compound 7 is accomplished by recrystallization,
flash chromatography, or preparative HPLC.
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15 The invention Is illustrated further by the
foll ow ng exanples, which are not to be construed as
limting the Invention in scope or spirit to the
speci fic procedures described in them The starting
materials and various |Internedi ates may be obtai ned
fromcomercial sources, prepared fromcomercially
avai | abl e conpounds, and/or prepared using known 20
synthetic nethods. CGeneral Synthetic Procedures

Reétgﬁd&tuﬁi 78 gorﬁlglltéﬂq@B 50@[?%% 8 S?tré Sht wRTIRES lirazine in

| ers were urit fication
ethanghr 3 iShG i pleahol, 2o X he P CORRPHAICBPRBAY was
evapgretirfgdheedessrhydrafngand aizahe dolinf Punifieation of cemppeind plsat es

accof Eﬁhé@ﬂéﬁgorysﬂllizét&/ f'l?lk c@%atg§$hy, oY'p%Pé\Jaﬁv%ﬂPL@n was

al Nt n
RO S GOTeriesUte COTBNAG APY BeaER B IRe¥sSEessifhon
phosplicfustixpgloriss yaich San Hel ussdasthe SoTrhD Fxass yhowphorpeoxychioridd

is ren%Ve&‘ g)ég\)aéﬂgﬁonaan% ltt?etn%gﬁﬁoﬁg @%ﬂsé&gﬂs %ﬁ{l&%@ﬂ?\qrﬁ%ﬁ/gé‘ﬁﬁﬁ d

and ’@?n w&samg With a gidly ﬂwnﬂwewmwhomr%ww&@ ptrmﬁe@%
methPdy Knowiiatheldtt, or iM& Ldedin 1RE RINGWIAG reBdtigh wiltbupsurifictiomnce

R oS, S B
Pd/Cng REGesSa/BIRQRIUM fsauatwmiesigsé@qum@@@anol diallowinggompats ¢ s

convérsion bEdeMbbiRd 9| ébmmcm)us Bolsted\BY @mevl bf*lli@lbtﬁd catalystdyt he
unde terated, solvent reson tandar d.

v P IS 8 s SF e i A Pl 2B BC 1 100
evappration. Hytficeviaprobcampoverhtids aesdmplishechbyaggrystalizationrfliask 1100

ch,o,hgtggfgphy, §re|§g,gmlmfu; HPLC Procedures 66 Hi gh Pressure

Ch h HPLC
F Tl TTPOEE OGS TVEARG v PRRTSO BT e SBoRpRy of Bie
lnvenm%r[aBknow@mqtms gndatunetiobal igroup. t@Bsfaimationsh dExaimpled,of sugh
transforfatichs, aréMb@fe? r{y I)Iygs, amfdb Mofmadet, Oa"%ﬁe];édﬁctﬁ&'éi(ylaﬁon, with

o t.rifluoroacetic acjd

exanifes o Pt 77 BeiTbad bl REFREIRASTLLEIRY. SERNgFyelails i poiengs
from comoelciansour@s nor qrepared shykknogn nktdds asnddstribad inothe akarfles
below>: Method 2: An isocratic gradi ent enpl oyi ng 10- 20%

Et OH or iso anol i n hexane a Chir

orageun G0 3 e buortin 66 arampIios 6 i teli: PraRee
which shoultiGofltieccoostnpa as)litsitingf the svepd ohtids disasuea mniiegqus efpatureb

t

and BSHah B REKolEe Ui B ey o AU b cobelt e
skileddn the prt- | ht er nedi at es, can be synthesi zed by known

pr Preparatich ofso ir&emﬁeﬂlatéyal ution or solid phase
teﬁﬂ&gérgﬁkﬁﬁ as shown bel ow. Representative procedures

for preparing conmpounds of the
7=o
ol
@ @ ) MeOH NH AMNaOH @
o =
DCE 7= i) evapn o ArSO.Cl
10-90

9-azab|cyc|o[3.3.1]nonan-3-one hydrochloride
The pseudo-pelietierine (3.35 g, 21.9 mmol) was dissolved in 1,2-dichloroethane (18
mL) and 1-chloroethyl chloroformate (4.7 g, 33 mmol) Is added all at once with good stirring.
After stirring 30 min at RT, the stitred mixture is heated in a 90 °C bath for 3 h and
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invention are outlined in the follow ng schenes. 15
Additionally, as will be apparent to those skilled in
the art, conventional protecting groups nay be
necessary to prevent certain functional groups from
under goi ng undesired reactions. Suitable protecting
groups for various functional groups as well as
suitable conditions for protecting and deprotecting
particul ar functional groups are well known in the

evapdihtbd ﬁ%{)er g’éﬁéﬁ?ﬁ & thUin?rﬂ#éSreQ&%t % Elkckd 8o Wa%ﬂéoﬁf(ﬁs mL) and

escr | & eens, and

SIOWHRED e B [T SYoRSTth o5 PR PTG e Sold are
takenbxghi it additionzNdneMeONend Neatdd, in 82O PC bathchnd rredperataticagaindo yield

o oS SIS~ S

jhe apﬂemmchquge @.ﬁﬁ g, 1@%&?@ qﬁgolv;q |E%|clr1lgglmeﬁ;sne (20
mL) a‘Rﬂ 4 Meq RaOH |(|| ™MK Th&4-ChitbBenzéfdelfon{d ehiCrideNEIONg, 24 mihol) is
addetfglpzﬁ %Fce]ti the rgacfﬂﬁmWe tv»(l)ltrq Rﬁbd saﬁpr%g R}\&er%[lr?n{;‘act Fﬁ%élj ‘I%ehd 'l\p

hver t e enam he
dleth%?thvlequ@m'w& 898 12anragds acﬁhd andstirad d97t1 hofThe Fagtiongnigure
was dilited with tdhldfoRRiahd ami Scidfdddy pANdusiy &ANANSD.E Mthedqueous

phasg %%S s?@a?dﬁgd Snc{) thra&{agnlo fv‘r{h & 5&@ gth g c'Fhe Sombined or aﬁnc

phaswqre washeg oith 6%r Nk$0s &ihme imeshitiatere bringiagneskr)tﬁﬁgérmw&a O4)
and éwsme@wﬁam 533@& tﬁd ﬁ\ﬁd&f u;s&nf@apdilalaudn:ahﬂea PuriRaddh - was
optiofgly pEHE RERE G Fie o] B elip A B i bp e ard”
elutiop dP-1@% E£OAC in dlchloromethane) to yield the purified product upon evaporation.
MS (ES) m/e 314.0 (M+H)".

The following compounds were prepared essentially according to the procedures
described above.

9-(4-iodophenylsulfonyl)-8-azabicyclo[3.3.1]nonan-3-one: MS (ES) m/ke 406.0
(M+H)". ‘

8-(4-chlorophenylsulfonyl)-8-azabicyclo[3.2.1]Joctan-3-one: MS (ES) m/e 300.0
(M+H)". :

8-(4-bromophenylsulfonyl)-8-azabicyclof3.2.1]Joctan-3-one: MS (ES) m/e 344.0
(M+H)".

8-(4-iodophenylsulfonyl)-8-azabicyclo[3.2.1]octan-3-one: MS (ES) m/e 391.0 (M+H)".

tert-butyl 3-oxo-8-azabicyclof3.3.1]nonane-9-carboxylate: MS (ES) mfe 262.0
(M+Na)*.

Preparation 2:

2-bromo-9-(4-chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one and 2-
amino-9-(4-chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one

N O N O
ﬁ ‘o  cubr, N2y NHiOH f/}' ‘o
7 7
o EtOA 1 . THE %N

Chloroform 0" Br 2
reflux 2h
cl & c

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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based reaction m xture with aqueous NaHCO3, and then
wth sat NaCl. After drying, the 10 solvent is renoved
to afford a product suitable for imediate use in the
next reaction. The enamne |Is converted to the
triazole by refluxing the enam ne and an equi val ent
of an azide, such as benzyl azide which is Illustrated
above, (other azides, such as Cl-C5 al kyl azides or
substituted benzyl azides [ with groups such as QOWe,
addedepris tyemide (34i6bmg, @kampold] ThereeactionJujxtire wasestired inra 85 °C

bath fdralH, QJHHQ[;;SHM@MS %ﬁovébd fHegﬁyE‘Jomeéie' doﬂﬂmﬁki&%ﬁﬁé keiGHoV Stbr

d by TLC
cooing 0 5o S50 S (LA A ol ovke g ed
with 19%haHSSh, watet, triee, vand Ihefitdiee (N4,804) mmduyrouasniqaggemmdw
evapo%te'é tWyfeidithd Erué&h@ron{o-gﬁ@- ﬁb rﬁ?gulfonmzabﬂ}%[éé‘ ﬂoﬁah—e

on rels II'tered. Evaporat’ion of
3-one, ﬁg% M@W%#\f ®Pds a product, which is purified by
f Thees hroolorketoad (@8 apd) ydissbivedl érs iITHEA(2 THLE wasi addetl eammonium

hYdrom 9‘“‘.2 And {?1@ '?eact@ﬁv&tnl% vﬁgg%péled gtfn%U ﬁ’n Jneégnﬁ%gthk?éfr 4 h. After

cooling 69 Rl & @actuon IR HRS) CGPOTaRG W@ted Hmitgh@?hloawe%hﬂﬂe and
washeldodithavsitergbrineNgrdethén BiRAqNES0,)%hd evhbener®d yiyid Hafino-g-(Be

oo AR Bt i 6 4 Rl Sl 0 o

en tr ere ron m x t he
t iy eaiqﬂp\@ns §°mmqnﬁh was prepaieyl esrentialy sPesiag 4 the, ipcesdure
descnpscmmaveatlve HPLC. The triazole may then be further
mani pul ated (convert ed into an am de, al kyl at ed,
sul fonyl ated, 5 etc. usi ng net hods known in the art.
Schendeérbbyty o%@rqwo@rom@oazm@slom 1Inoapng-9-earbaxylater JAIAES)
Gatzepolpheryy! achvate H2, PtO2 NI// 2 M)02C 3 CO2t Bu
C 1E 4-chl or obenzene Boo Boo 0=5=0 sul fonyl
chloride, Et3N TFA strong Q O MQZC ~I 0 C02tBu
i 2tsu COztBu 6 6 7 hydrazine + Cl C C

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

0 iy3eqLDA N O
@N\Q{go THE RT “¢co
—————
o~ ii) 6 eq RC(O)CN 0 o
or RCO2R'
cl cl

The ketone (9-[(4-chlorophenyl)sulfonyl}-9-azablcyclo[3.3.1]nonan-3-one, 94 mg,
0.30 mmol) under nitrogen was dissolved in THF (1.5 mL), and with good stirring at room
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 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 wers washed with brine (2x), and then
dried (Na,S0O,) and evaporated to yield the brown solid product. MS (ES) m/e 356.0 (M+H)".
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0= =0 POC13 O=S--ONHC HCOZ O =S=O0 NI P11 HNC 8 H)~

BHN- 16 OHO 6-(2-tart

But oxycar bonyl - vi nyl ) - pyri di ne- 2- car boxylic acid

met hyl ester (2). Methyl

6- br ono- 2- pyri di necar boxyl ate (1) (5.0 g, 23.1 nmol),

sodi um acetate (5.7 g, 10 3.0 eq),

tris-Otolyl phosphine (0.7 g, 2.3 mol),

all%/ ﬁalladl um chloride dinmer (0.34 g, 0.93 mml) and
Byl acrylate (3.6 g, 1.2 eq) are mxed in

toluene (25 M), and the resulting lupryois heated

under a nitrogen atnmosphere at 110 oxi nat ely

12-16 hours. After gcooligg to anbi eng i gnper at ur

O, tReMpPeCHfit ate is Rermvell by filtration? and ri

~/ WyiHt g trBy, acet atle. “Theé fHl trate ispygghed with

aqueolis citric acid, water, and bri nq.,ClgTd t hen drjed

15 with MgSH™ and filtered. The sol vepjo | s renoved,

and the resulting yellow solid is crystallized from

Et QAc/ hexane to give the pure product as a yellow

s 8tBenzylioxasfraza-bleyglo[3 851 Inanangpne.

676 Astifihd mﬁh‘ﬁ@dffﬂ%ﬂﬂ@i&iﬂran% Byl 4g. SPr'nﬁﬁBI) In@H}@URIIe@W(W‘K))é't '

78 pEE Ao EO B SFL Seas  BFHAS ipobf i Bl i o 8

min. The resulingamttick wastblenoeged Wit a sireamoef Ng for 40 uutat 78 ¥eaTe this
react|§rh|ﬁ|5(ﬁlfe Vs a'ééecﬂsﬁ’mf(@é 25 Wo?) T@?@aé&éﬂ ﬁ\lxﬁé wasSlowiyahed

trat t
A TRV Mo
NaHQf)sland tHeiNbdRc¢rBBRAOR) h=f oBits/Bigihsl,volBing un®r ddu@d3Beséwre. To H) ,
this c%d@ﬂalx?uré@as(ddhed \?v?tED(no %Lf’ﬂce?on%agl I‘-(marl?digrlrc a€id %3651% 980(m

mmolili-zﬁwfﬂib:m agetqtg (212 @2'26(2 ) were added to the crude?ldehyde in H20 33
Benzfanbide czzﬂatg 250 oriph wak)d\sgolve@hrayhe)oup HEEBIN nmmL)lanzmsc ar bo

subse%érlﬂg @dgh B%lgﬁﬁ %3\1'1 |é(|l of ."%&5 a%d %tdﬂﬁtbog\ﬁl %vﬁél} a
15 mip P@"Qﬁ‘i The regetien rn%umqq@hrre(ddorg?lda” yt rgﬂqrdtemg@ umf(eg\glmclhg)

the pRiv@s ad)@fedasie bglthe Bh@tiones pdtéssn@\ ombx»ﬁaié &hé festlting SoRtloralas

oxro B SRR oMo Fg RS e fhd .,

concepirgtad wagder VagHOD The mwmreg ream vmsmn@f ed dnailica, gemlwmatography
to give ee@tmbniw;&ah@ai%@asb BitinbRdnLMéhe aba yollRvish@blent |'s

rotayET NS 42 B el p S 0 Ry T o °

MHz £D231b)§b$9 T.2Ffm, $),73691((s,, 2H3 19)84 (@ /36102443 4z, i), 3.41Hd, J =
10.441HA8:)1 3. 28 = 53H3) 2H), 4 &19%8135 04685 HE MY I, 4 5.4
H 2égnverted I nto conpound 4, other protecting groups,
z ch as Cbz, or benzyl can be used. Conpound 4 is
converted into conpound 5 by treatnent with a strong

b3s@mpis 22N

Bn H
\—o \—g
N Pd/C N
HOAC/EtOAC
o) O

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, viv) was added palladium on carbon (250 mg). The
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20 organic solvent, thereby pronoting a D ecknman
cyclization. Suitable strong bases include sodium
et hoxi de, potassiumtert-butoxide, and |lithium
di i sopropyl am de, KHVDS, and the |ike. Suitable
organi c solvents include ethanol, THF, DMF, and the
like. Isolation of the product is acconplished by
neutralization of the strong base, followed by an
extractive workup. Purification of compound 5 is
resulting ke Wahsttred ot roere tempeegture unger aivatmespherg obiydrogen for 2
days. Q‘hé m?@% ?J@b Wterwth@ngmun&tanu helritiate wa@(wmuﬁ’éietﬁuddér
erte

vacuff B e bifarifbubq ol bt Lo Y PRSI AL SRbtanHorb BRI G
This O@lgdeémap'e Was ceerted te the cerxeseansingdiydrochipsic aait,by§hﬁ adgijiipn 91h at
HCl (3 ﬁnLPﬂ@ﬁﬁB&usT@ tHe rﬁuhu&rv@a@atcahﬁt&mnaerqém@mesm di S

i SERH 0 reveipb g etation md einiSry Sfobeoutth Mfmpae
(M+Hphl ori de (which is illustrated above) and

t Igx8ibBiglzam ne i-n di chl oronet hane. Conpound 7 Is
i solated by diluting the reactiq m xture with EtOAc,

foll owed by washing the Yesulti 1 organi ¢ phase with
mld aqueous acid and ur at ggdpqueous Nad ,

foll owed by treatnent a dry’ng agent, filtering
and evapor ati onsof thé&sgbl venPsgezPurification of
conpound 7 |Is agwafpl i shed by r stallization, 35
flash chromat og y, or prepafatfve HPLC. 70 Conpound
7 Is converted imto compotfd 8 treatment with

excess hydrazineo n ethanol or aa higher boiling

%@Miom g%eﬁgdlfuwmﬂohh@ ﬁig Bﬂ:}éﬁd‘h 3. %@H&’Mﬂ@ng I's

at ed ?/ evaporat ng ra28| ne and
aI Togsytring mix{uesef 3*%9#? ‘81’%'%%3 61f'°'1?8' 98 tP8dng 2.3 mmol)
in dichlcromethhnes(B eril) Wys sdded RS &.2 ik 20.2 @mpl) éd\dagh

chlorSHahRRB RSy PRV ide @52 Hé% rﬁ@bly Q'hé_'ﬁala& ion- ERQE Bffref at S

converted i nto n‘gq“ presence
room dgmpefsiye foR %F‘u@%‘?@? rwmwasmtw'@ﬁhle@mme £ mle
and washedarith a seiRtsiagPétas PRHCOSsoRHT(E iL). The aqueotssayedady

separg%éa E&f g{ﬁ&aa tlw?cﬁ%hﬁ “(9 ?E? Hﬁ? Tﬁe &c?ahdir%a W@%ﬁ.ﬂ Rpéées were_
then grjed éN%zS‘a#MH?fP#r@OQFGU@%%U@e'I \@Wt@h angIhafRsigHe was Plglﬁed ona
silica gelrcollin® (eluimt iganaEROAS $6/58 ROVY0) to Give BEO G t70°/.q iof 9-4-dhioro-
benz«#%g%o}g@ 31&3 Gtga(}%-lb%‘%lﬂg thrgatn' Pé}ievglstamﬂé I%gr%n%&; ﬁnqg]
(min) 5.6 imiry Meghod Fid Mﬁ@%léﬁt@ @ + Bi RNVIR (3,00 M*dz- 6éRtess
7.81 (agmlzan 71567705 i | 2H)\d12d €4.27 @S eHY, ed;s () JeeetRaEOBH), 3.61 (d, J = —d
n rsi 4 un
1558 2ng\ﬁ"6§gcf ?”EE §§ a9 I 246 (h IL 15 OTH %-Nﬁggﬁo
MHz,{GOG) 8 204h 14%hd39 &304) 1287, Thé 5é>70‘§‘54spmrmn| um for mat e

amEkamplelianol sol vent by evaporation. Purification of
conmpound 11,is acconpl i shed by recrystallization,

flash 15 chro ography, or prgive HPLC. Certain

conpounds of &Pnvention are red from ot her
compounds of th| l-o nver\;MJ on via - reacti ons and
functional grou "f ansfonmtl ons. npl es of such
EtOH/THF N
0 O OH

9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-3-oxa-9-aza-
bicyclo[3.3.1]Jnonan-7-one.
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transformati ons are ester hydrolysis, am de formation,
and reductive al kylation; with exanples of these are
described in the preparations below Starting
materials are obtained 20 from conmercial sources or
prepared by known nethods as described In the exanples
bel ow. Conpounds included in this Invention are
exenplified by the foll ow ng exanples, which should

not be con ru s i t|n the of this
G it B P Snere Bt bl SEREE 28 o it ve
blcycls[ymﬂjmharc?-onnm eBmy\iotsdinmmadl}ie TEIEIeﬂuanattS ralha /i, wvevesiadded
ethyl f%ﬂalte Q8o ﬁag n?l%l) Foﬁov&e%% §odu§§ et%&u&el (8%1 Hll ok By 8idtion in

arat | sone 1 n aration

‘ ethanopl) "l R@resplgnq_mlme Wa@b?%%‘ﬁ ﬁO 1% ogéo @m@ﬂes éter WhICh the sollu'ciocl%I

was cSoledzia htbcmy’ehmérStu& ahyl q(mahedbyomddwdm ofciHaturatetibaqi€oushe

A e e e Rl 3 e
combiped @m@ﬂwhaa@seﬂe(rmdnpd §Na28Q.)fitprey anctcm@ntfatedundeavacywn &
yield 9M4tdﬁIo%@éﬁz&fehLﬁlkhiﬂ)%-hyd&}rﬁéthﬁénbfiéza%lcg@o[m ﬁ]naﬁan%_ronetaﬁ e
a voiSi St T his St ity s Gl el 6 e et e s Bt
purificiation: Riention ime fmid)31.68@rn,(\MShad [1]) MEKES!) 34D My+ Hleat ed t o

r gkhmplefsor 2 h and evaporated under a stream of
nitrogen. The solids are taken,up in additional dry

MeOH and h%n a 90 C bath ah@ orated again to
yield 3.8 ¢ ell-Pydrochl ori de sa (ES) W 140.0
(MtH)' . 5 The a hydrochl oride (2/9% g, 16.9 mol)
was di ssol ved i i chl or 8iiRane (2 -) and 4 M aq
NaOH (11 ni). ~¢- chi or%enzenesuﬂiil' chl ori de
(5.07 g, 24 molg obs added all at omea to the

r igr t
20 ChiS IR bl AR Gxa L s 2idka i S g et
2(6)'3fﬂ1%'P i s added and sti rred for | h. The reaction
rri'mtatsblationm9-(chIoné-Bdwzmésblfodylpﬁ-hwrmymbhﬂm-:ﬁmd-g-aza-

blcyclél'é '3dlgrrcfn§r‘m:l 3-t09e iRla Ei f}lal'éﬁétﬁgcﬁg? 2 a?ﬁ@@fme&— 'Bg h%g lfrfbn&t%d rate
(05 "d-l) -ce 6‘?36%1'?\"&!#@ wag piired ghi0ne dord rhyaiter whichihesaluiopwase
coolethvsrbérm tampelatpdaliaj&iofed by the SdditiofBsa saturate®aquebus Nadicognd

sonai (G BH 77 rie &G b P ef SRR MR EITAGK: £ 20t P8,
organisysixirantevérg corehiedr dried (N/S@ fitgred gondeatraledand purifled by silica
gel cdﬂlnﬁiﬂhﬂfn%% P@Iuttléh @lthsﬁd% E®ASRbx, 80% LA, 10@‘#&0&@

and 5%%%@?#% deﬁ@? P?Fa_% to gp/e E 4-ch?or<¥ !)enzenesmt%nﬁ)-{ d—oxa-
4,5,12-triaza-tricyclo[6.3.1.0%%)dodeca-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,) 3 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, CDCl;) 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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15 M5 (ES) me 314.0 (MtH) . The foll owi ng conpounds
were prepared essentially according to the procedures
descri bed above.
9- (4-i odophenyl sul fonyl ) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- on
e: M5 (ES) W 406.0 20 (M+H)'.
8- (4-chl or ophenyl sul fonyl ) - 8-azabl cycl o[ 3. 2. 1] oct an- 3-
one: M5 (ES) W 300.0 (MtH)+
8- (4- bronmophenyl sul fonyl ) - 8-azabi cyci o[ 3. 2. 1] octan- 3-0
Nexarfile 6ES) mMe 344.0 (MrH)'. 25
8- (4-1 odophenyl sul | onyl ) - 8-azabi cycl o[ 3. 2. 1] oct an- 3- on
e: M5 (ES) e 391.0 ", tart-buty

2 onane ,jé;ﬂgﬁgg ate: MS (ES)

3-0x0-9
\4 |on

4-chl OLo.ph.e.n;LI_s.UJ_f..onyI ) 9- cycl o[ 3. 3.1]

nonan- 3 and 2- 3N
am no- 9- (4- chl oropheHgdlzsuI fonyl)-9-az ycl o[ 3. 3. 1] no
nan3 one ~ NAB O CuBr2 */~,~.NS ONHDH "-~N'g! O

EtOAc OB( THE 0 HLZNJ/ ChloroformTeflux 2h G C
CP (5-¢plopo-thinnhenesy2rsyfonyh-8-agarpigyelol3.3.1Jnonan-3-one.

(9oh éﬁnﬁd‘thﬂfufd&h ©ird-hidytlof3B11honan-3-one. HCI (440 mg, 2.5 mmol) in

cchiofoieBERE LI Pae'aghed EDRLEN R 19%Fan i ERnommiedndPRe ),
suffongighlgride (790 maB.227amel ajlhfurewpn Mmixtise was aligeq 10BN fgpertuIE

for 2 HMRE ﬂe?ctFBH thixheewhd @t With uiﬁmrm&mérw (sm @) 4nd wasifEa with a
or

saturetadyee NGHED, SR8 P afe AR Pt s ipparaB AR 1o

extragtegidwice with BIOAC (7 x25wmk). Thel cotnbigedwroniciphal¢sovesertbei diied,
(Na.SOL) figfedtsonadiitaied itRFvackiih BndtBtNRENES puflddn a dich B&

columg ?egwglgﬁxg?eé%lgﬁs (@%é ‘?Oﬂohﬁa gye %gcnlror%-%l%ophene- -snﬁfo%ﬁ)—g-gzgg

bicyclo[3 .81 iimar93-(>maasrﬂ white ptlidnReteniipn timg (M)in)o= &Q@bwc.ymﬂwp 3113. 1]
MS(EQI‘?QEU‘O&( sApe. M5 (ES) mle 392.0 (MtH)'. The
brono- ket one (25 ng) dissolved in THE (2 m-) was
a§S¥BPRoni um hydroxide (2 nL), and the reaction
m xture was %gstlrredln \85>Cbathfor 4 h.
After cool i%hg’s . the re&ETtsomdf xture was
evaporated, dilu & 'égﬁghghloro ane, and 10
washed with watef, Jbri he ried (Na2SO4) and
evaporated to yield 2% R S
chlorophenylsulfoﬂyl) 9- azablcyclofsﬁg.linonan-3-one.
VB-($-EBlorortidophafe-2-s(lidniyl)-2-hydroxymethylene-9-aza

bicyclo[3.3.1Jnonan-3-one.

To a stirring mixture of 9-(5-chloro-thiophene-2-sulfonyl)-9-aza-bicyclo[3.3.1]Jnonan-
3-one (160 mg, 0.50 mmol) in THF/ethanol (3 mL, 1/1, v/iv) 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 NH4CI solution (10
mL). The resulting mixture was extracted with EtOAc (2 x 20 mL) and the combined organic
phases were dried (Na;SO,), filtered and concentrated under vacuum to yield 9-(5-chloro-
thiophene-2-sulfonyl)-2-hydroxymethylene-9-aza-bicyclo[3.3.1Jnonan-3-one as a white solid.
This crude product was directly taken to the next reaction without any further purification.
Retention time (min) = 1.985 min, Method [1], MS (ESI) 348.0 (M + H).
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The foll ow ng conmpound was prepared essentially
according to the procedure described above. 15
Pert-butyl 2-bronp-3-o0x0-9-azablcyclo[3.3.1

] nonane- 9- car boxyl ate; MS(ES) W 392.0 (M+H)
Preparation 3 2-acetyl-9-(4-chlo rophenyl su

| fonyl)-9-azabicyclo[3.3.1 ] nonan-3-o ne N Sp i) 3
eq LDANO THERT %% O-/ | ii) 6 sq RCCOCNO O or

joz i 0 d d The ketone

( FXpTR™ hI orophenyl)sulfonyl | - 9- azabl cycl of 3. 3. 1] nonan
- 3- one, 030 mmol ) under Qi t¥ ogen was

di ssol ved in T 45 n), and ! Sgood stirring at

room tenperaturel |th|umdii§'opr amde (1.0 Min
cycl ohexane/ THF, 50 il NANHgGp| ) s added all at
once by syringe. r st®¢ring for mn,

pyruvonitrile (140 ng, 2.0 nmmol) wa¥®®5 added all at

onegs-Chlokd hidphaRd-2-8 Myl 4\8, R2-tARk-thitydld[6.9.1)0PYdsdeus | v
2(6):{(2 30 mn at RT and for 24 h in a 60 C bath. The
T i on mi xture was partially evaporated under a
stTogaeiutin of B(3-chjerp-thiaphenes2-sidfomt)-2hydiokymethyiene-2z&E bat h.

bicycib[33. ﬁﬁoasﬂssfoﬁé%rgatgnrgﬁfe |ﬁig|§§£l |a¥étﬂ bl td\nm&nawe@s% drazine
mondydiath LA EnecOsud S wts e 005 DR Brrnen E‘ﬁe

solutigriwast Goolad ko rdors kemperatiee antuerstied bicthe eddition of saturated phase.
NaHGd) gofaL&ﬁgwpﬁ viegh%%esumg samn was &e&>w&h Mdﬂe@ie g«ﬁp%)’.

d
the ofgapia exTagis MRS CABbRBH-SS (quﬁ@»a@ie?ﬁ%ccogg%@ratae&'agé RIERSHRY ed
silica\yeltcbluthi chrometograpryd Bletion(vaik 50 %0A I, B0oBIOAetex, 100%
EtoAd) aglb '5zr SBH/ERAS) ?@ &&Qﬁve"l@ﬁ&% tX"gﬁé“?é’ é’\!hﬁo?dﬂfo}vﬁ%‘%a-(z?x) ’
and t drie evapor a
sulfownde?stmmdﬂqw' d10**Idade¢a(§) Srgienes agvhitamelp: ! Retenjion tme
(min) 42640 Infin, Melhod MCMQ(Esr) 344.0Q8.+ BE BENMIRK B0 MHZ- COCBYBNHEY (s,

1H)'J§\9{£@" f?@ 545%%1 C C(PSOT@ %%_%(P nosnoff*nH ’n3“ gdd'l'o
J= 165%t7+69HZn‘g4)n2§Q(9ré— of. 582H25 Ad). B8 r-deZr(@n2F()81 754-91 57m,gH),
1.44 0129 (In, HAY; CEAMR GEBMAE, CHOL)D 14814, 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
; c
c 0
\©\'°v,° \Q\’w

N LIHMDS, Mel N
-78°C
ol

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 (2.62mL, 1.0 M in
THF, 2.62 mmol) dropwise over 15 min. The resulting mixture was allowed to stir at-78 °C
for 30 min before the addition of Mel (1.24 g, 8.75 mmol). The reaction mixture was stirred at

_ =78 °C for 2.5 h before it was allowed to warm up to room temperature for 15 min. The

reaction mixture was quenched by the addition of a saturated aqueous NH,Cl solution (25
mL) and EtOAc (25 mL). The layers were separated and the aqueous layer was extracted
with EtOAc (2 x 25 mL). The combined organic layers were washed with brine, dried over
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-78 C was added NaHCO3 (3.5 g). An excess of ozone was
bubbled Into this mxture for 45 mn. The resulting
m xture was then purged with a stream of N2for 10 mn
at -78 C. To this reaction mxture was added PPh3
(6.6 g, 25 nmmol). The reaction m xture was slowy
warnmed up to roomtenperature over 48 h. The reaction
m xture was filtered to renove solid 10 NaHCO3 and
then concentrated to half of its original volunme under
MgSO.;eﬁiIatedobnp cessoirated ufider redviced pressdee. Tiedrudeanixtare wasl desified

via siI h&)ﬂngfoﬁabhy @Eﬁé Qﬁﬁciﬂorgbgdzﬁ (stl@ﬁylb i’.?ne@’u‘}l‘-gjai(a3 65 g,

blcvc'wéﬁélrya%%rov%a%we Pé"@e%srea@w@%mm F80: "‘"B@l‘?%& v
(ESI)GEO(WB+ga) 25.0 nmmol ) was dissolved in aqueous HCl (3 N,

@r( ggd was subsequently added to the stirring
utlon of t he di al dehyde and the di carboxylic acid
over a 15 F5¢#hn period. The tion mxture was
stirred for % at roomte e after which

the pH was adju to 8 by the addiyi on of potassium .
carbonate. The ul ti rP@‘F'é%Tcuti on extracted with
Et OAc (4 x 50 , t hépelpgani c cts dried

(M)SOW, filtered, and concentratgd ygder vacuum The

r 9 :?H%g Pé%?tbgslﬂﬁg-\'\@fg, Ellrjl{yltig'llag!ﬂacf%etﬁylene-f m%SIyl-Q-aza-
bicvdb{&an]nphalm-oua 9- aza- bi cycl o[ 3. 3. 1]-nonan-7-one as a

yeﬁo 2Bk madi bl Gho-48 |§?t gﬁid gﬂlﬂ'&r{ 2. rﬁéﬂyﬂb-ﬁza&"(\)/Rg(Sgognd

243,
BN om0 313 S CU
d.metbvlfprrdanﬁdeldhndmyl bistal HmL). The fes(itihg dixtare wbe hdated-1p,11@%) for 2

h aftegwgng’h @Q éef\rlt o(lj'u rrﬁ)ﬁtg}e % ﬁ%ra@f ﬁfﬁd&g%u@ apréﬁéurggo %\ﬁa tﬁé
desiraq fpspguet as;q@wyrgld@s qsudg product was directly taken to the next reaction
withoit. e furtReraaiffichtion YRdtéHtion md {niie)az2 hinpMethod [T MS(ESI) 356i(Mg

e of
NMe;gbﬁng); - 3-oxa- 9-aza-bicycl o[ 3. 3. 1] nonan-7-one (1.1 g,
4 Exgmptedil) in Et OAc/HOAC (6 i, 1:1, v/v) was added
pal | adi um e_garbon (250 ng). Th 4 resulting
m xture was gtilrpgd at room tenpekghyfe under an

at nosphere of "hy®lrogen for 2 days. e suspensi on was
filtered throughiyGelite and the filt e was
concentrated unde vaculBE*E gi ve antitative
yield of 3-ox&t a- bi cy@f‘“o[s. 3.1l -7-one as a
yellow oil. Thi% &Made mi xture was g’(")"ﬁ\/erted to the

C OI2K(4-SRlRsib&rgo MsUIFERMN- Tmbthy SRS, 12-iazi-tiey €108i3! 1.05f dodleca-
e d5bnd 3 M, 1 N aqueous HCl). The m xture was

2(6), .
concéntrated under reduced pressure and this process

w9 & sofyitien o §-(4-ohiere-berzepesuifanyir2 dimeihylamineyethylgnes$ methyl-o-

za-bidgtit)e 3. 1jnbhan-Mriechldb mbédre #h 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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(MtH) Exanple 3 C1 o0so o$0o C, rfO TEA CH2Ch 0 O
10

9- (4- Chl or o- benzenesul fonyl ) - 3- oxa- 9-aza-bl cycl 0[ 3. 3. 1

] nonan-7-one. To a stirring mxture of

3- oxa-9-aza-bi cycl o[ 3. 3. 1] nonan-7-one (408 ng , 2.3

nnDI) i n dichloronmethane (8 nL) was added Et3N (1.2

nm., 9.2 muol) and 4- chl orobenzenesul fonyl chloride

é982 ng, 2.76 mml). The reaction m xture was stirred
NMR BP0 MHaSRGI AF&H atldiBdms 241, 24T 743 6n.26x di27 6 1H) 22WP & was
1H), 40bol(¢jtued:.oa leh‘lld) 2.89 @ oawiharetH)p082d ).60.fn, 3AY 1S (m,

a ed t The
oK), 1018 5 P ARSI 5?%&3%%% PR
128.7, @34\011@@ %33_954%)34 1T$1 8B edS BPBENI ¢ phases were

t Biingle 12d (Na2SO4), filtered, concentr at ed under
vacuum and the resi due was Jur fied on a silica gel
col um (el uarf amgl Et OQAc, Q?,@o 100) to give 510
ng (709 of 9-(% or o- |

benzenesul fonyl ) -3 a-\Qwvieg ar bi ¢ [ 3. 3. 1] nonan- 7- one
as a white solid; [Ret entgen t1 (mn) = 1.687 nin,
Method [ 1], MS(ESI)316.1 (M + o H-NVR (300 MHz,
CDCI3) 6 7.84 - 7.81 (m 2H), 7.56 - 7.51 (m 2H),
49-48Chlorp- tzeﬁzennsulmﬁyl)-23%tm&9(ada-bu=ycl0[33 TindAan-3Hp, 3. 61

(o aétlrﬁ’n rikture &5{4—&41’&'@&(% lﬂﬂyl) d-aza- c@%ﬁ hofidh-5dne

(650 g3 i féﬂ*% EA G AT Y

(LIHMBS) i Tum (311 mps.0 BDUETH, 8.14niEH) droptideroybr oamin.fihé Makltit
mtxtu%hﬂoweﬁoq{‘wi 5 oo mnﬁ %eiQrthé‘demon of Etl (650 mg, 8.75

or o- benzenesul f on ene- 3- oxa- 9-

ol S5 TSR EIKGAS SO 31 G DES b gt et AUHeR A3 Y P
fo roomitertperadure for 95 (ih- Cﬂl’d reaatielpmixtuesneas juenched WitlBa setral®d az a-

aqueoﬁlk E}‘lcél%lg‘ﬂoﬁ aﬁ%@%@% Lor‘i\‘j ) \\glli?m}h%g%' A @ s gﬁfl t% %rﬂ the ‘o
aqueau fyer s e!S“a&teHWB'P ‘;t%K# wedlloyhe & GRMGIPAL ISR AYES P, tM§Tes 1
washetlwithbridel, dfedsovbiNigSm), filtered &inb atreeptratebmdéresdubéd pressure.

The cFEHé‘Fn%{? up@épuhﬁe%tv?adsn‘c&’g?qQrggtnﬁt%rag&t{;’@%&fé% ur%e;n‘é‘h' ch
benzegeuiienybd-aiy-§-pra-higyelpid3dinopan- %o'é»%ﬁsbﬁ‘ﬂi“@ §oligeBatetign time
(min) = 2.295, Method [1], MS(ESI) 342 (M+H).

Example 13
cl cl

Je¥ Qg
&0 13140
N DMF, 110°C ,!,

———————
DMF. DMA x

Y O NMe,

9-(4-Chloro-benzenesulfonyl)-2-dimethylaminomethylene-4-ethyl-9-aza-
bicyclo[3.3.1]nonan-3-one.

To a stirring mixture of 9-(4-chloro-benzenesulfonyl)-2-ethyl-9-aza-
bicyclo[3.3.1]Jnonan-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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NH4Cl solution (10 nlL). The resulting m xture was

extracted with EtOAc (2 x 20 nlL) and the conbined

organi ¢ phases were dried (Na2S04), filtered and

concentrated under vacuumto vyield

9- (4-chl or o- benzenesuf f onyl ) - 2- hydr oxynet hyl ene- 9- aza-

bi cycl o[ 3. 3. 1] nonan-3-one as a yellow solid. This

crude product was directly taken to the next reaction

wi t hout any further 10 purification. Retention tine
withouf anyrijrther ﬂunﬁtfaﬁortﬁRﬂtenﬂdatﬁhmcﬂm[nH 2.365m(nE8kthoBUN M3 (EB) 370H) .
(MN@ ,I_,,@h5CI N O NH2NH2. H20 I O HOA 0 OH HN-N

4 | or o- benzenesul fonyl ) - 10-oxa-4,5, 12-triaza-tri
c% MAi%s14. 1. 02' 3] dodeca- 2(6), 3-diene. 15 To a

sol ution of c
9- (4-chl oro-\@;éﬁesul fonyl) 2- E@\o&pmet hyl eme- 3- oxa-

9-aza- blcyclo[3 3, 1] nonan-3-one In cial acetic

acid (0.2 nm) f owed hy,\ygy azi ne nohydrate (0.5

m.). The reacti n m Xt ur gigpexs st irrledjat 100 C for 1 h

after which the ¥ollyti on was cool’ed{td room

t enperature and queneéhed by the addlfll on of a

sta-drGhiad-baoresssuifondHGERY!-4 5 2rtriagartriqyalof6.3. h#i IspyecaThe
2(6),37dRpb] ting solution was extracted with Et OAc (3 X 20

(st oy AP endBlin i 2 Sl B peaf s

aza-blg10I0[3c3a1]ndem -3©0 omde mhuETalegal apttic aelEI(thXfollowed by 50%
hydraﬂe%ﬁ&%&te BB Bt FRGLA83n mikd) Q%agts@% at 160¥¢ 164 h after
which Q%Cs]éiatloemag rcgo%ifgtﬂ Eogﬁgtgra%}tr%%%a?d Tﬁ’anSQgggoy\{he addition of a ,
saturatkd BqueRus NaHCQs-solutian(oihth pi6 >3, TheORsiBind sdulivawa¢ ejtragted ivithe
EtOAc"éIE 30 W_a‘irfé ntc%idrﬁfstv?e% %o%ﬂe%ﬂ?.e& Qaﬂéo,,;, fitdred 99 M N,
conce@@@d@nd Bunfle@ silica ge| ||lﬂ'nn gyogﬁygraqhy@gd @@p:(aqatlv,q)H PL$ tgg
give 17 (@&Io@mbenﬂéﬂ)esulﬁnﬂ)-‘(—sthyl—l 5H)2-tna4!a-.'ﬂ'ﬁ:y¢lni{6 3.1.0%%|doddeb-3(0),3- 1
diene ’3‘9 @te%@hcﬁ Qg@mﬁwzl ’umi @5\) 10,8%61 Orlxgd A | (;‘é 66. ?(@})(ﬂd .
NMR (80 MHz, GPETs) 81781~ 278 (BePHIT A7 143 (m, BHNVRS (57 8HMBE5 (o)
1H), 42148 J 3,4.9640, B), 4.85(48, ,LL£9347,5492& 1), 2.1261.92 (d, BA), 3,02 (t,
J= 7.1%_?7;?'%507@?67 c@§st 0 N%-@%@&R@J%CB@&FS‘?!@'— eed ), O S
7.35-g.24M R of -8 Ehi B oA 3y 5 -6 Har HDIR 883 6 @1 3. 1]
1H), 2108 nalt21 3mp8He), 1.061@, Ja= R69 Hi, B mifoK ditksteredrher).

9E)?aﬁ§’p'|§j|§y0| o[ 3. 3. 1] nonan- 3-one. HCl (440 ngy, 2.5

nmo I N

)PP _
HO on PhNT>?

————
H H NaOAc
HCl ag 0
H,0

9-Benzyl-7-0x0-9-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-oxo0-2-(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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5 di chl oronet hane (10 nL) was added Et3N (1.4 niL, 10
mmol ) and 5- chl orot hi ophene-2- sul fonyl chloride (700
ng, 3.22 nmol). The reaction mxture was stirred at
roomtenperature for 2 h. The reaction m xture was
diluted with dichloronethane (50 nL) and washed with a
saturated aqueous NaHCO3 solution (15 nlL). The aqueous
phase was separated and extracted twice with EtOAc (2
x 25 mL). The conbi ned organi c phases were then dried
reaction ixUXa @SCHred for B taysed roomderseanatvra adiel whivt d1e prhwasadiuaied

“to 8 bylthteadtifiSr SHpBtak¥éisin Bathdriate ThedBsiting sbliitfo wa§ bxtraeRH WAt

sy U530 oot shg abol bt
conceriatey hder 3aciurh] Thenesuitidg esiduasascpuvilidiby sticd gel. Ret ent i on

, . - i, i _ ) 9. (M
oo T o 8 Bl R o .1 U0 09
0x0-9-¢7@r%§|g[3.@%opqne@@o?(yllqrﬁpd iyt estet 339 brqwn gjl. Betepyion time
(min) =20.463; fithew (01 MB(ESBDR2-(RA+1)TH RMRI(30024HYY GDCK)IE4RY.H@ (8- 9
5H), 4.1 §’(q"3‘J =RLGUCHA Do P 1aONR3 35 BSH), 5Y4RudSh LBl s ML X! €
2.61-248 (- 1¢M1 253040, v/t Bighids @HR 298 (dtohTy/$-§ Ha-JazBDe vH) d[83:1921)
(m, 2HRaran: J 37ame, §4H60 ng, 0.50 nmol ) in THE et hanol (3 ni,

/ was added ethyl formate (500 20 ny, 6.76
E#%mﬂ’eﬂ‘éfl owed by sodi um et hoxide (0.56 nmL of 21 %

danol ). The resultipg
0 m nut eBd@fker whig

m t enpefHsiiize and (
- addition o

sat ur ated—agueous
m.). The r

x 20 m-) aid the combined organi c© phases were dried

(NS ubicidfS s ihoRR 5 AB6R)E AL A duyPERE:, vacuum to

t HPIBH rRxo-Sae-Pisynal3. 3. Sinenane-8-egmrexyis acid rihybedord 1 b1 8188180[
mmol) %aS diddoled AMethPBIR 3RML Pandatided 168 bisPensiohldF falladiui Bydroxide
(0 PABEELURD Rl T PR b AE PR o g
and evegtiaiep threel ingg5The Rarr lotile e refiflgd withyiByqremsn (303epd . and ghgiok-fory) |
12 h. Thé stepamgtinavas fietedthlougrPCdliteSand tortenttdbaNdera&dumHo ke
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 o
H POEt C"@"ﬁ’c' ICO Co.Et
\ ol
N

N
EtN
CH.Cl,

%5t ure was heat ed
e sol ution was
>xyched by the
solution (10

solution in e

cooled to

(0] -
(o}
9-(4-Chioro-benzenesulfonyl)-7-oxo-9-aza-bicyclo[3.3.1]Jnonane-3-carboxylic
acid ethyl ester.
7-Oxo-9-aza-bicyclof3.3.1]nonane-3-carboxylic acid ethyl ester (5.91 g, 27.9 mmol)
was dissolved in methylene chloride (60 mL). EtsN (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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0 OH HN-N

12- (5- Chl oro-t hi ophene- 2-sul fonyl )-4,5, 12-triaza-tricy
clo[6.3.1.02' 6] dodeca- 2(6),3-diene. 5 To a solution
of

9- (5-chl oro-t hi ophene- 2-sul fonyl ) - 2- hydr oxynet hyl ene-9
-aza- bicycl o[ 3. 3. 1] nonan-3-one crude m xture In
glacial acetic acid (3 nL) followed by hydrazine

. d h t t L
enioriaB TSR o s wi ey WRES B L ik Bhese veSo e
separated an¢ exiratiedrpme sttt methalete cjumide KEddnl)yThelsembivkdl argavie of
phasesSidrs! fh@ﬁ 8fkd (h@b@@sr 18R WonOdhirkied Lhder PAdudhg hnd thE Residue was

ourtd Y41 S8 U (st TG Y d RO & LS

chloro-péda@%dljonyl)‘ -T-bxoe-axh; biayGiniS Sriffronaresc-cemiobxplig raci ietgll eister.

Retennah .msﬁgﬁlzgﬁome@ﬂo&ﬁ; %‘?éé% oo%p,:mm@\tn NGR yuoth§0%

COCHIAICHY 543 HaRH). b s SCI3E2 PPL 651G 4 ('DeZH) £08(0.9=741
Hz, 2HY,2:80%dd; h=av.0; 2. hHa 2RR 126672251 (m, 1H), 2.41 (d, J = 16.4 Hz, 2H), 1.99-
1go<nw1; 3%5& ﬁz%é%zﬁﬁf %ﬁa%ktcyswm aiy)1. 02’ 8] dodeca- 2( 6
whiteé solid.” Retention tine (nin)
Ef(am 48 0. Method 1, NG (ESI) 344.0 (M + H):' H NVR

(300l\/Hz ) 5 7.47 (a, & , 725(s 1H), 7.22
(d, ,gl) 5. 28 bgfjgﬁ, 4.56 J =

6. 04 Hz 1 , SI °2%*dd J = CREB O Hz 1 H)

2.66 (d, J »f T —y 09 92 (m 2H), 1.74
-1.57 (m 3 - "’ I Hl; 19C- NVR (75 Mz,
cDCl3) S 143 4, 1392 377, 131 27.4,127. 0,

117.0, 48.0,47.9,%2.3.31. 7, 25. 4, 15°3%pm Exanpl e 9
j Qa(;g:hIqrojvnzen&@fogﬂ)—@-hg@wwnethylene .7-0%0-9-aza-

b:cyc|¢9[3!3 HonbAd- @ci}ﬁmeaaweﬁmx&&ﬂ met hyl --9-aza- bl cycl of 3.

AR PSS Tond S Pk S 8o B A g oot 8 onan

ethyt estsn (ane g, (45 omolyasidistBiverin rr)merharrcma 4(rak-, il - YN YaEthyt ©MTatRAS
(5.19 rad @$§3 llnln'émpgs ddded- HFov(e% b@%ocmm eﬂaoﬁde'\fB b of b s;ajiu&% "\‘Na .
et B S o 5 G D

was coglgd it oo tapfpefebire 4ritl.qRanaled By 18 ammh )af sdliaied amieeusdt.Cl

(10 leiﬂ mte \’Hsgltu’{@ﬁmtﬁ Fe'V\VaE; %Qtré%ied w.tK %t&\cf O% 28 m2) &hdﬁﬁé &frr%mlea was

nperature fo The

organig %f!?é?% e gried t('ﬂﬁ‘zéoﬁld‘%tefﬁe éﬂ‘&FPé‘ae’B@teF H%deé&%ﬂ‘%"ﬂ BW‘%‘? 2 gto
(94%) efet-@rchibeebeagnesntionyNMadGlirosyotetitylene 7{(0259-amd-) and Et OAc

bicyclof2 21 Rnkne-T0S LA \qggr&hégg%&é\foggu %gegamsr@eogr us
2.017, E@ﬁﬁ?ﬁéé”%@%bﬁ 40 (Mibbrs were washed with brine, dried

CEsamplkd 9V SO4, flltered and concentrated under
redu%p ressure The crude m xture was purified via

silica romat ogr aphy to
9- (4- c \- enzenesul | onyl ) - 2- 2% aza-
bi cycl of 3. 3 nonan 3-one as a whitexsoldogkt Retention
time (mn) mn, Method [1], MS.
NHNHzH:0 N
AN AcOH/EtOH “3
O OH HN-N

12-{4-Chloro-benzenesulfonyi)-4,5,12-triaza-tricyclof6.3.1.0**]dodeca-2(6),3-
diene-10-carboxylic acid ethyl ester.
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(ESI) 350 (M+ Na). 5 anple 10 d a" DM, 110C N
DVF. DVA 0 O NWe2 9-(4-C
hl or o- benzenesul f onyl ) - 2- dl net hyl am nonet hyl ene- 4- et h
yl -9-aza- b icyclo[3.3.1 ]nonan-3-one. To a stirring
m xture of 9-(4-chl oro-benzenesul fonyl)-2-net hyl -9-aza
10 bicycl o[ 3. 3. 1] nonan-3-one (500 ng, 1.52 mmol) in
DMF (1 nm,) was added N, N- di net hyl f or mam de di met hyl

resul m xture d to 110

Frpgingor Wn&(#ﬁelpr N e

bicyclofhitjeerana:8-earboxytieacid aitliestet (H4dg Sl9enrna) iyethanct nemi) .

was acﬁ@&b;sagl aeéte%eko 2L onraovgemy R azm;fmoﬁowyaaa@ezz Bmdsgcé was

di rect 3/ e next reaction. Wth %
mmol) fTJ’Pt“F?éP "dﬁ'?‘fi”feu"@éﬁ"éﬁﬁ’ at REMJFPRENHUE ford h(%fF?’ﬁ'jh' Sét“ tedi n,
NaHCOA(H 0 o) s addddS [ ESlehul@gGolidn-wat BxidE-WBhiEtdAc (Ex 20miLE 11

o ordigh P, Bl st P il MM o
silica gel Wmn@p@rr@tommﬂnd@@e@aexaze 610/ @i éh‘é ) apdhpreparativg UPE@ io n
to giveOtb- (4-chloro—benzenesulfonyl)—4 5 12—tnaza-tncyclo 6.3.1.0% 6]dodeca-2(6) 3-diene-

hyl ene-
10-caril a0l SaT A% E PR ol Bahion e TR L 29 AR ™' "
[1LMSHSHALP é (MHH)y1HaRMB (308 dHZ, 6DBIR) 7 -§61(did 3 8.2 Bzl 25Wcb 1§ 1H).
7.38 ()Y 6182241 8H)Y8 8P (B 1B L 6 15 (T 1), 415@@; UeaCt D PHYTS.B4 Wae

- PRl Ak A ek

(t, J=3ddit3dn of a saturated aqueous NaHCO8 sol ution
(ehhiple AH >7) . The resulting solution was extracted
with 25 EtOAc (3 x 20 mL), the organic extracts were
conbi ned® d (Na2sO4), i d,o concentrat ed and
purified b i gel colum ' m)/a.Dography and
preparative HPL
12- (4-chl oro- ben
ricyclo[6.3. 1.

to give

ul fonyl)-7-net
dodecag ), 3-
solid. Retenti i e s 1.7 thod [1], MB
(ESI) 352.0 ( WH 79 M™NMR,¢ 300 Y CDCl 3) 6 7.81-

78(m21 1), 7R47.43 (m 5H), 7.4Fe(s, 11-1), 5.2

(4,
71 21(& Grq&org_l)bpvzeng_sﬁgnylm @@2 trma-g’qyclogp@ 1202g foggfg %HS‘) 3.

diene-10-carboxylic acid.

QZ'ZL 5,12-tri aza-t
e as a white

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,S0y,), filtered, concentrated and purified by
preparative HPLC to give 12-(4-chloro-benzenesulfonyl)-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, CDCls) 3 7.56 (d, J =
8.7 Hz, 2H), 7.30-7.22 (m, 3H), 5.30-5.25 (m, 1H), 4.54-4.45 (m, 1H), 2.80 (dd, J=17.0, J =
7.7 Hz, 1H), 2.50 (d, J = 17.0 Hz, 1H), 2.42-2.30 (m, 1H), 2.24-1.85 (m, 4H).
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3H), 1.19 (d, J = 7.14 Hz, 3H); "CNWR (75 MHz, CDCls)
6 149.9, 140.7, 139.0,129.6, 126.7, 126.4, 115.6,
55.83, 48.6, 34.1, 31.1, 30.9, 21.8, 15.6 ppm 5
Exanple 12 DI ¢l @JJJ ] s o LIJ78 CCEd 4 O

9- (4- Cnl or o- benzenesul fonyl ) - 2-et hyl -aza-bicyclo[3.3.1
] nonan3-one To a stirring m xture of

9- (4-chl or o- benzenesul fonyl ) -9-aza- bl cycl o[ 3. 3. 1] nonan
-3-one_ (650 ng, 2.07 mmol) In THE (2 nL) at-78 C was
§Bﬂ@@eﬁlthlun1hexanethy|d|3|lazlde 10 (Li HMDS) in THE

(3.1 nty; 0 M In THF, 31rrr@ Wi se over 15 mn.
The resulidi Ag/Zam xt ure was aIIo s yostir at -78 C
for 30 mn bejoge.he agdjtion o nmy, 8.75
mol ). The r ion nixture was stlr at -78 C for
2.5 h before was al 'owed to war to room
tenperature 15 mn. {pe reactio xture was
quenched vvith,\hN aturated aqueous N sol uti on and

EtOAc (25 ni, 1.1, vlv). The layers WENE separated and

124 Thicaxorbemencs wfpayl)-95,32-Gdza-tidyeld [6/%. 1.0 *Ho@¥m@-2, Bdirn-2 5
10-y1] ManoThe combi ned organl c | ayers were washed with

brine, dried over iltered, and concentrated

bithip borprydEded Thmesy HEmoN ARG i SR o acon
benzenpsuifbryi)dch, \a-taazaitlidycla]6 e L 0> Y tivde car2(6)3-digiey 1 O-aarhgikylie acid -

thyl $s0kY, 8588 fnmol THE (3 lting soluti firred at
e e%err%zenesu] ?o Mo TG ml1) T8 Lt B Tycro %Ssm?%(;%o% 3-0

tempergfareder 1§ hg “théa‘§6 fq 69 °C FfQEtzé’nT'PedﬁaQt'PWas ‘{‘Wf‘ﬂbe $e 295,
additiodveriwaed (5 mil),andVihe RSSulingZtutdWhrdd) extrafledbmmBeb Ac (33X 5Ght.)Ohe

oo b8 IR oo ot Ay R il v,
gel wlm@hmﬂ@raﬁhh&lt@nwﬁar@@@ &lp toHAremd @fﬁ@aratr@ HfL§tt<P giye n g
[12-(4 -mm@wn@er@fsuuanﬁm 8. I0-SkLrhe0R BRI SRS ks&eahb;yh- 9- aza
metharias s @ﬁnegﬂ et SR e ARR T MR B el
"H NMR 6386 MHz(QDGH).7.7BH Jr-e&sZJHZAZH@ 7dBxs. dHb 7W84d. HeR . 28). 110
5.33 (sQH) 4824, = Ai Her1 HMB zﬂgd the 7 RAOH), B8 U1 .6\ Hz,

u

R N R KA T R AR

dixpmplel2? t aken to the next reaction

o %
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 foliowed by di-fert-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,SO,), filtered and concentrated under vacuum-to afford 18.7 g (96%)
of 2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester as a yellow oil. Retention time (min) =
1.872, method [1], MS(ESI) 114.1 (M-tBu+2H); *H NMR (300 MHz, CDCls) & 5.81-5.69 (m,
2H), 4.19-4.05 (m, 4H), 1.45 (s, 9H).
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80 without any further purification. Retention tine
(mn) =2.365 mn, Mthod [1], M5 (ESI) 370 (M

- NMe2+OH+H) . Exanple 14 ~1 s 0o ~ ~ S o HOAC \\ 1l
NNHZ HzO O NMe2 HN-N 5 12-(4-C

hl or o- benzenesul fonyl )-7-ethyl -4,5, 12-triaza-tricycl of
6.3.1.02. 3] dodeca- 2(6),3-diene. To a sol ution of

9- (4-chl or o- benzenesul fonyl ) - 2- di et hyl am nonet hyl ene-
4- et hyl -9- aza-bi cycl o[ 3. 3. 1] nonan- 3-one crude m xture
Examgpla@d al acetic acid (1 nml-) followed by hydrazine
nmonohydrate (Q.5 nmL). The reackion m xture was stirred
at 100 C for af t ers20 whi ch&‘% sol uti on was
cooled to ro n?%per—ai—w—e- ang™ ched by the

addi ti on of sat ur #&eeaq s NaHCO3 sol ution
(until pH >7). The resulting sdution was extracted
QRi4tDihydidx@AayrioBdine-2 @artoxylictdei tertdatyl esterxt r act s wer e

; -ty ) nd
S R AR b LA e BB

Methylrmr@lwgl?ealtl-loa(ge (HiBIC) ip watelgqsg gb) and acetone (24 mL). The fesulting

solutionhizas(aflevidalt@stid fdp 80 s ftarmplich a doletidn\of 2,8-dhydrd-pirdlaz-a- t r i

o A T Chin Fe R Inag P
The reacton nyixtaig gvag akovesijo stirfor e phichsesiumdyixutiity (5¢) wasgadded
in one portiort 8rhé Buspidion was4tirred 1831 5(nihutedHnd subs@guensy filtdidi and. 15
concengggcflandgr]vj\gu%é'r%tz?qge%ef‘]citgnéf Ig&giqlﬁ%?ﬁsl SQE%M vias ju%%g to j
pH 2 byfthe adcjtien ofsufuriciasi 6pd Wassybeaque e ejtracEH NUREC20 63 AERML).
The co@ﬁé@dﬂgaﬁicﬁ@&s WeVezcﬁﬁd E)NBZS(%%',')ﬁlterecy, Zﬁ’tgclonc%ntra%d gﬁier 2H),

vacuurrl_ﬁ) ’gi%ri gtgﬁ o ?(qugl?lﬁ;%tg?)rﬁ 3,&?8\?@0“-&@1?%-1_-0%@0 fc]: (aﬁlf’ ?egabu’wf ,
ester asia oy pij- Rytention 8@ (Kin) = 8AP2, (methed {11 MAESR L2 HBHNa); 'H

NMR (cﬁ% ngf @%@5 E'_glééﬁn 5K, 2h), Qe sRA, 55254 1-BBINAR, 2nt1 11420 OAC
OH). q "

9- Benzyl - 7- oxo- 9- aza- bi cycl o[ 3. 3. 1] nonane- 3- car boxyl i c
&xanple2hyl ester. Acetone-1, 3-dicarboxylic acid (8.81
g, 60.36 mmol) and sodi um acet at\g/(S. 04 g, 61.5 25
nmoi ) were add% o a sol ution of

4- 0X0- 2- (2- OXOxEt Dyt ) ~awt yri co8yrdoet hyl ester

( Eur opean Pat ¢n OWBSAH\,(NHQLQ g, 60.36 mmol) in
H2O (75 nl) HoBegryl am nez (6.59 nL, 60.36 ,

Bis-(2-oxo-ethyl)-carbamic acid tert-butyl ester.

Sodium periodate (20.31 g, 94.96 mmol) in H.O (118 mL) was added to a cooled
solution of 3,4-dihydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester (19.3 g, 94.6 mmol) in
THF (158 mL) over a 30 minute period. The resulting white suspension was allowed to stir at
room temperature for 3 h. The suspension was filtered and the filtrate concentrated under
vacuum to remove the THF. The resulting aqueous solution was used directly in the next
reaction.
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nmmol ) was dissolved in aqueous HO (3 N, 41 nL) and
was subsequently added to the stirring solution of

t he di al dehyde and the di carboxylic acid over a 15

m nute period. The 81 reaction m xture was stirred for
3 days at roomtenperature after which the pH was
adjusted to 8 by the addition of potassium carbonate.
The resulting solution was extracted with nethylene
chloride (4 x 50 nL), the organic extracts dried
FN@E@E&?, filtered and concentrated under vacuun1 The
resulting residue was purified by silica >£L
chromat ogr aphy, (el uant hexane/EtCﬁc 9/% o 1/1, v/v)
to give 7.43 g (40% o 9 be yl -

0X0- 9- aza yclo[ 3.3 - 3- car yfic acid ethyl

ester as_a lbrown oi |HO Retentlo‘P\Htl me ) = 0.963,
met hodd@ MB(ESI) 302 BoNavkH) ;. 1H 300 MHz,
CDCIB%J 7.10. (m BR.. 4.10 (q, 7.1 Hz, 2H),
3.91 8‘41338?,;!%2%0, 2.74 (ldd, J = 16.5.
6.6 Hz, 2H) 2.61-2.48 (m 1 H, 2.309d, J = 16.5

lesaenzw-oxa ABdibitbicyblo. 231 Bohtine-BearbdFli@aditt ferbty)
181 72 10 (m 2H), 1.22 (t, J = 7.1 Hz, 3H).
Ie 16 OzEt Ph Pd(OH)2 N 30 psi_H2 N CH3OH
fw&zr@ﬁ B3-digarbpyiicacidd (38 9. %]%@?mw@ne sedihenelata (€94 8i %6 8
mmol) wérh ylidedd ®$olution of bis-(2-oxo-ethyl)-carbamic-acid tert-butyl ester (19.1 g,

o Ao R s i ek 5

aqueous FiGh St §3 81L) qr@ma\s@ybsgﬁwn&d@@sd todhesstiging ﬁ@ﬁ‘@ﬂ ghth ?)f

ester.

* dialdehfpddd dndahieltiiBalbeRio ¥éidlvet 3 18 mirutd pmsoh amleac{txa;ﬁ)mme Wik a

stirred fP g’%&a gg rto&'ﬁ tegyg%tf e%fger QRH hg g Lét%ﬁo Wﬁgﬁwer&é& %(ﬁgen
of potawauﬁ1 ¢agfonple stheigsulinghsaditiog was wectgw;h reailoylenR sOIRrdeds x 78 2

mL), th@orga_ﬁlt??ﬁﬂd{%)Gr'l‘b‘éll(ﬂélzswsﬂt@e'dtaﬁ& é‘dikcérl%fékiﬂﬁhe@%duhrﬁ had
ncentrat e

resultm? &‘ﬁ}fo’ yv?sawngeeéky glf)% eEtBI?romatogra;%y, (eeluant hexang/EtOAc 9/1to 1N,
viv), to give k1 g(@zaom-bgrzyldmo -3,94diarehineol3 3. dlarizopicaboati¢ acid
tert-butf e} asEStreWn oillRetdftioR ti%E tJn Pids, maﬁ&? l M) 358 2( M n)

ooy R U CREALH 58y A B L,

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

o
Ph (YO Pd(OH), H f

CHzOH

N i~
N Ha N N
—_—
40 psi
o o)

7-Ox0-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester.

8-Benzyl-7-0x0-3,9-diaza-bicyclof3.3.1]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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00

9- (4- Chl or o- benzenesul fonyl ) - 7- oxo- 9- aza- bi cycl 0[ 3. 3.1
] nonane- 3-carboxylic acid ethyl ester. 25

7- Ox0- 9-aza- bi cycl o[ 3. 3. 1] nonane- 3-car boxylic acid
ethyl ester (5.91 g, 27.9 mmol) was dissolved in

nmet hyl ene chloride (60 nL). Et3N (7.76 nL, 55.9 mmol)
and 4- chl orobenzenesul fonyl chloride (7.08 g, 33.6

vacuumr(ggiklg 1%?2 u%gtgaqge %nﬂ} gf 9%}5 E@%g i I%:% yl]ﬁona 3. stirred

m Xture was
carboxyi fqift ’éﬁ'bwlteﬁteﬁé‘i %yﬁ"@\ﬁ é" ﬁzteei'ﬂndlmed@m 50.531. nedied [Washed
MS(ESh81B @mi-Hy. at ed NaHCO3 (50 nl). The aqueous phase was

gﬁgﬂg%gd and extracted once with nethyl ene chloride
F The conbi ned organic phases were then dried

. (Na2804j, iltered, concemt nder rgcuum and the
resi due S purlfled nas sﬁlo um (el uant

hexane/ ECQA:, 9/_1., 1) to g ve\9 ;/zog (88% of 9-(4
5 Ho—

chl or o- pé N enesul f onyl E-? 0X0- 9- i cycl o[ 3. 3. 1] nona
ne- 3-ca ylic acid ethyl ester. etention tine

00, ne %ﬂj [1], MS(ESI)Y408.1 (M+Na);'H NMWR
(300 M Hay  CDOI 3§7%%7. 81" (d, J= 802 Hz, 2H), 7.51 (d,
J =71
éémg»{; zgﬁédﬂ"ﬁ’l"x 13?38 b"%’%ﬁﬂﬁb%"s'% 67-2.51
carboxylif acid feft-bubylgster.q” J = 16.4 Hz, 2H), 1.99- 1.90 (m
2i9xp-3B-Bd¥abiticlofd. 34]n2bﬁan3-,3-e@rb@x3}ﬁz aci@idjt-butyl A@r (11,7 g) 486 7. 1
mmol) ‘%;%Sr?é%g&ﬁ if:‘l' %ﬁé@?@éh@tﬂ%@%ﬁib Egﬁ @%&L,@?.@%T&N@Wy |
chlorobgnzeneseifnylchlofda 18 A 884 B9 Wers 2AdRd D% {PRERasHINgREUrE. oxo-
was stiffedat foomlarapesdtore Jor 3.h1 THvOBavtieBmixardas)dilited witH rdetﬁ;tlénel
chlondeg(gé ﬁﬁ.&nd wash d with saturat aHCOi (59 mL?( Thi\9 ueou hase

Benzenesa #% cyc 3.3.1
separatpg) ara%ﬁ%ga%edc%ewwwefbylmca onjas: (50 M) T e%,@@lbmeé owgn'@ 6. 45
phases R therV@@d (N5SO)) \fisted, Rordahittddmb&r vadulth ditd thekdslduewas) .

purit"ed%‘i’n l%hmef @J}E&Sn‘?n (gfug%%g fere: dAA& %(g W‘H)):o &@%f%g};d@%( 6 gfe:
(4~ch'°ﬁ°ﬁ>en7@wﬁa'ﬁ@ww-°wré OrdiszarbicyaifiS- #i lnengper S war Opylicacktfert- Bufvjo C
ester a$ 9YellOR oRNIR_tEhRM titdel(@n) »D1164) nickied $10MB(ESIN43NVE@E1+Napiied to

o e
Hz, 2H)f-48-8P0 ('ma"é*) 8520 (B 2k 2- @ﬂd&‘cﬁ(% 6,0 Hzp2ii 3- 3%1&’@1-/ the

15.9 HEeMpiIaed, @9). or gani ¢ phases were dried (Na2SO4),
E&L}'&rgg and concentrated under vacuumto yield 2. 51 g

o S
Qg O

R
o

I/"’

N ethyl formate N—N.
NaOEt
EtOH/THF
o O OH

9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-7-oxo-3,9-diaza-
bicyclo[3.3.1]Jnonane-3-carboxylic acid tert-butyl ester. |

9-(4-Chloro-benzenesulfonyl)-7-oxo-3,9-diaza-bicyclo[3.3.1]Jnonane-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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(94% of

9- (4-chl or o- benzenesul f onyl ) - 6- hydr oxynet hyl ene- 7- oxo-
9-aza- bicycl o[ 3. 3. 1] nonane- 3-carboxylic acid ethyl
ester as a yellowoil. Retention time (mn) _ 2.017,
method [1], MS(ESI) 414.0 (M+tH). Exanple 19 pop C \
I 11iOC At CO2Et N NH2NH2H20 AcOH/EtOH 25 0 OH
HN- N |

2- (4- Chl - b I
rormatgeigh 0 8 B R S8 iPpa sy Soctud BEDIETY o M
solutiogintejHanells e res@hgToixturesnak sliriedat opm temperature for 30 minutes
then he%te(dé{o e@*@rbpsdqﬁ.nzteaafew Whienink )sol&rohw% eaewa&iaamb%tﬁr 7- 0X0-

| i hyl
tempergi P ot S e AR RS R BR riR O
resultirgacheure glaa extrcted ith E©ARCS < 2¢ BLandithe domblnedmgamg/phases
were dhé’ﬂf\l@@(ﬂ)‘?ﬂl{e%%ﬁ ‘é&ﬂzteﬁtra@.% u%dcg‘vacu%% 1§ ynelmls)g (ngﬂﬁ’tatnv?) of 1

tion ture was stirre room:t nperatne
9- (4'0'}‘P’%1P?%?“WOEH)‘%BX%?’%W%*HY‘%‘E -diazg-bigy§loki A<l Inqeryef-
carboxfllceacid &stbutyi éujersaelalyblllo&lrbsNMermm tireec(mdr) =8, 114, Mbte¥d]1( 3 X
he organi c extracts were conbi ned, dried
MS(ES@%%@ Ng)fl | tered, concentrated and purifi ed by
soEmele el col um chronatography (el uant hexane/ Et OAc,
9/1 to 1/1) and preparative HPLC to gl ve
12- ( 4cshlorp- nzﬂ%sulfonyl) -trlcyclo[6
3102t‘ d@m (8), 3-di ene- ylic acid
ethyl est ef ite solid. Retent tlne (mn) =
1. 739, netho [1], NB@ESM¥>410 1 "H NMR (300

MHz, CDCl 3) 166 (d T =29.2 He, 7.51 (s,
11-1), 7.38 J = @OVERH 5 5. bs, 1 H),
4.61-4.55 (m 1 ,409(q,J—7.1H 2H), 3.04

(dd, J =17.8 7H Hz, 1 H, 2.67 (d, J = 17.6 Hz, 1
H2)(4-Chlot@benzsaesutipnyl) 45 10, R2-tbfradzaddcycin[6.3.Hp* |dodeCa-(t , J

26,-ﬁz-40!:_¥’ d A\l pO\V1l 1~0 g S
(6),3-Tiethe boﬁﬂlacl Wﬂﬂh ?epo 15 H NN HN

C
T o o S oy eSS hidrpme PG dorast g7 0
bicyclo]3.3.1]ord e 3 &b6Ylic3acid fert-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 teh‘-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),
740 (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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di ene-10-car boxylic acid. Sodi um hydroxide (0.5 nL, 3
N sol ution) was added to a solution 12-(4-chloro-
benzenesul fonyl)-4,5,12-triaza-tricycl o[ 6. 3. 1. 02s] dode
ca-2(6), 3-di ene- 10-carboxylic acid 20 ethyl ester
(321 ng, 0.783 mmol) in THE (2 mL). The resulting

m xture was stirred at roomtenperature for 4 h. The
reaction mxture was extracted with EtOAc (2 x 5 nl)
%&?mgﬁ% conbi ned organi ¢ phases were dried (Na2SO4),

concent ated and purified by preparative
HPLC t@§-.0 zé@

ci
12- (4- chi{or § fBozénesul fonyl ) - 4\'@4 paza-
tricycl o[ 673. % /’&ol dodeca- 2(6), 3-di'ene 10picar, boxylic
“[

acid as a whi ol i dHCRBXa8AL i on time AS¢Ym n) =
1.316, netho , MB(ESH—882.0 ( M+HENN NVR (300
Mz, CDCI3) 6 7056 (d, J = 8.7 Hz, 2
3H) 5.30-5.25¢(m 1 H), 454445(m h 2.
= 17.0, J =HN¥NT7 Hz, , 2.50 (d, BNs=N17.0 Hz, |

bbb i nbetlo ey

2(6),3- N?'NH N-NH [ 12- (4- Chl or o- benzenesu
| tRqhiprohehzehsutfosy) a8, 10, @ytettaakLiridycbleR1 o%ldlem-z(ﬁadi en
diene-Tl 0-&5%’0%}"3: é&@%ﬁ%ﬁ&l este?( tnﬁt oR 1@1%8{1\3@5" dz?g&ﬁ‘f \;'Il O- 80

dloxan%@w8n'é§uThreé?3¢t'9thsremsﬁ'rregfamem.tmf%‘ffe f°3 21' a@?B] dode
which ibwastiohdenflated @riter viHdusaaiipaiddby pebaratvetHPYC te give12-¢4328

chlor&ﬂ&zer%s%nmb )IO l]f]te?;g%a(tr?b El?:[é ? | Ebﬁc}ordg&%&' Cﬂ‘g?]n%%ls lét\n}hﬂ@

solid. ﬁeé?nB@ t@ef(mm) 2 1H25 T@Péhqdéac‘t"%ﬁ') w1 (MEDic R (309 Mé'
CDCl;)adtsdt (4,an= &P HyeH, 7. 3(057 78 (m) 3}@)05[09 (3e1H)e&88-4.H4 n, THY BLR5e

T e e
1H) concentrated and purified by silica gel colum

cﬂxaﬁ.mu:ﬂgraphy (el uant hexane/ Et CAc, 911 to 111) and
preparative HPLC to give

[ 12- (4-chl oro benzenesulfonyl&o@jéol "HClza-tri cycl of
6. 3. 1Hg%,\§ﬁo\d/gggeao%f§vd¢cgg | 8—HH—nret as a white
sol i d. zRetentlontlrre(mn) = 1. 242, od[l]

MB(ESI) 368.0 (M+H): ' H NMR (30D MHz, «CDCI 3) b 7. 73
(d, J =8.2 Hz, 2H), 7.58 (s, 1 H), 7.38 (d, J = 8.2

Ber% 91% b.%c 3%%.{?% &%&éﬁ&% J=71H, 1
itwo—htir @neclgfiei,[ ap e\]/ergeﬁa% stjrer 5:q.ﬁw adfmﬂ)d f?mrie\? gére inZgﬁ ( r7n !
Glutardiddhyde (100 mL, 50% aq. 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
benzylamine 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 CHCl> (500 mL). The
combined organic layers were passed through 300 mL of basic alumina and dried over
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Exanple 22 H N NaOH DI \ anel ~ di oxaneM0

2,5-D hydro-pyrrol e-1-carboxylic acid tert-butyl

ester. 20 2,5-Di hydro-1H pyrrole (8 g, 115.7

nmol ) wasdi ssol ved in di oxane (150 nmL.). A solution of

NaOH (6.9 g, 173.6 mmol) in H20 (150 nL) was added

followed by di-tert-butyl dicarbonate (37.8 g, 173.6

mmol ). The reaction m xture was stirred at room

tengerature for 12 h and subseq uentlx concentrated to
MgSO4, JpP 8QtioR AP frenpasied HR4et 1-¢ holrilve 9¢ih &N 2iica op! wag
washedwitha00aml. ofalH,@lx bfteawhicidthekitida gebwdsydidstbwithi2000 mdef 898 x 50

MeOH %z n%é %B%]bﬁﬁfmlggﬁéjﬁ%@@%%or?c%nﬂé%@ﬁﬁ%t%'é@a gfa'b@rgto

concen der “vacuumt
afford Efg;,@a%]ygald) 059 ?gg%@-azgﬁtcyclo@ .3.1]Jnonan-3-one as a pale yellow sohd.

The pal, yeliat svyidlves ¢issolved ia-THF @aad HRPHA! incdidkanewdserdtiedia bythindist er

g AEPL I 0 T e B

G. GOfBalsaTr!goegné(f%de Quinyica, 19790(82-788. (m 41-1), 1.45 (s, 9H)
Gxalmprig2l € 23 op 0so04 /- NMO N U acetone/ H20 HO OH
3, 4-Di hydro pyrrol i di ne-1-carboxylic acid tent-butyl
ester. Osm unnt8¥hr oxi de (4.46 nilofHEl 4 % aqueous
sol uti on) ded tg; ol uti N 5
Met hyl nor phol i nge- N- ) L ter (50 nL) and
acetone (24 . The H@s4bti ng lution was all owed
to stir for 30 mnutes after whi¢h a solution of
2, 5-di hydro-pyrrol e-1- carboxylic acid tert-butyl

%Sdgﬁgncgéigp% Hnorkh-heMiBlobipflagcet one ( 24 nl) vas

on mxture was allowed to

- Srhenzyl-Grazaticyplol@ Gy 1dnonghd-ene hye@rhierds (38 glaas dissaiyed S0
mL of @dwaeslceuc acmma mbhs GﬂO%Tﬂ’tFC DEYPSATHARNStEAS1T S tontdieh T or
50% wgtgla Ve n %%?Sr%%\éﬁeﬂér\r/] a%r{ éﬁgurggcf')%ﬂg tl'?e TlxtHree wth
agntateaqm%@% p% @f h!ztat Bavaszight. aH;LQJ@%é@Q%'n %Plzorwhe@ I9e!) indigated on
that thedieadtivh vel$ Esmpietd. Orha RehciASniRLB SRS mwaéd tﬁroﬁ@ﬂ(ﬁéﬁf‘etaﬂd with
concerTeel g efBiprSiypyed S B B ER AR ©
HCI (2804pkhane the sglutien was concgnifaipdamyactat fmse/yaso'q;peated once more
with 0.8 M HAI (250lmox Wh@)éfoﬂ&ﬂt ek 6 dissoREPMIN HCI 2A6 kehcbtfatedaslt V!
drynesg ﬁﬁcﬁa‘: \éactu_ﬁ A/ % onI - Reto?)%gﬁgnTheIn]r_ral?engalnv!/aré)recryspaﬂlzgc?

once from isopropanol and once from EtOH {o give 9-azabicyclo]3.3.1]nonan-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

Cs,CO3,
sozm

9-(4-Chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one.
_ 20.9 g of 9-azabicyclo[3.3.1]Jnonan-3-one hydrochloride was dissolved in 600 mL of
DMF. 89.0 g of Cs,CO; followed by 29 g of 4-chlorobenzenesulfonyl chloride was added
and the reaction mixture was stirred overnight at rt. After an additional day of stirring, the
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vazablcyﬁfnﬁ?iﬁfﬂrtéo&%tg?og? i ed{;lmlgﬁ l%magﬁgffeggﬂf gﬁ

15 NWR (300 MHz, CDCI3) 6. 4.21-4.15 (m 2H),
3.61-3.55 (m 2H), 3.41-3.34 (m 2H), 1.42 (s, 9H).
Exanple 24 ~Q ~L *x h- Nal04 HvNH THFM20 / \ N OH
Bi s- (20x0-ethyl)-carbam c acid tert-butyl ester. 20
Sodi um periodate (20.31 g, 94.96 mol) in H20 (118 nl)
was added to a cooled solution of
3, 4di hydr oxy-pyrrolidi ne-1-carboxylic acid tort-butyl
ester (19.3 g, 94.6 mmol) in THE (158 nlL) over a 30
reactionyp HM%WW(?g intorhé L pbdapraushi §tiipg EteAs.y Sisanistigrvagstyred
for 2 h &ld 2ivvesd tb etafd atirt dvEmighto TR nedgpewas fikeed toremdveundisiived

solids ahtf gl%erﬂéke%s%i?éd With &l ng %% #Eﬁnrﬁeﬁ%ﬁ. J. 3% o gan %E}&f yised

vacuum resu ueous

dried 0w MIB Do flSipraNg e SO RES [CVEH B etaneXePopmion.cb gIRNWlF, 86
tan soliEwaspoéucadd. Trititaian wih hetdafth dissdNe®d tanNmpiyitly (o/aifof@ 9BANH2 N

enioropgEny iy S <e bl gots Sgsan: e EPa e AN B box
69% visi)i c acid tert-butyl ester.
Asahpeada1, 3- di carboxylic aci d (13.8 g. 94.96 mmol ) and
sodi um acet at e (7. 94 g, 96.8 nmol) vvercg added to a
ci

sol ution of b 12 oxo-ethyl)-carb

tert--buty (19.1 g, 94.9%8 in H20(118
nm.). Ben@¥$a ne ( HQR,.Bt, NAQEL94. g& I) was di ssol ved
in aque (ER ®8 0y a s subsequent |y
added to stirringosel utionfol fhe dialdehyde and
t he dica ylic acid over a1 TRyt e period. The

reaction xture was 10 stirred fori3 days at room

L e ) ?wegﬁﬁa“ﬁ%?zea%"%‘gﬁ?%@ forpidt

one. golution was extracted with nmethylene chloride (4 x 70

M Solutibrét 07 oe%mtof L chioriph&flistiténg filtered and
fﬂ R BT PG oS

ethyl forresteway &dep\olloyet by 3.01ml1of 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, quenched with sat. aqg. NH,Cl and extracted with CHClIs.

The organic layer was dried over MgSO,, filtered and concentrated to afford 0.25 g (86%) of

9-(4-chlorophenyisulfonyl)-2-(hydroxymethylene)-8-azabicyclo[3.3.1jnonan-3-one as an

orange solid. 'H NMR (300 MHz, CDCL) 5 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), 217

(d,J=19.8 Hz, 1'H), 2.00-1.76 (m, 2H), 1.61 (m, 5H).

Example 35
Cl Cl
0=8 HSIOS! CTO3, 0=5
/ CH3CN
o QP
Z
0 )
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 Hs!Os (1.86 g, 8.15 mmol) in CHsCN (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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v/iv), to give 15.1 g (48% of

9- benzyl - 7- oxo- 3, 9-di aza- bi cyct o[ 3. 3. | j nonane- 3- car box
ylic acid 15 tert-butyl ester as a brown oil.
Retention time (mn) = 1.195, nethod [1), MS(ESI)
331.2 (MtH);"H NWR (300 MHz, CDCI 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

tricycloﬁﬂ&%ﬂﬂ@ﬁééﬁg%@ieﬁeo(wb)ﬂ%ﬁ'nﬁwzog Aﬁ’é} t\Ede(oqé t)\g HAY 1

; S| :
heterogenegus repctipngyag fikergd E%F?JT“S@"% copFRBRiEHe 30IgRiRRWASs fRkeR P o
in EtOAceamt whastey iwite saer (3 x 25 mL), 5% NaHSOs (2 x 25 mL), brine (1 x 20 mL),

R - | - - di - bi . .
cred er RSB ek @il cAncknftb8F BoRe GH B Dhnd ot product g pufed
by prepspptive Frnelytingpith 4i1 $exanee/BOAR b %ﬁr{\éﬁh'ewen{eﬁe%\ﬁw ded
4,5,124rRzAtrisye B3 & 0°5oGdca-2(5),BldRd 7 e (288 X 55b6) 45T vihite btlid.

ale] in P, t : R
PREar g ecinite (B bl B2 bR echphd g oves
(M*H)t i mes. The Parr bottle was refilled with hydrogen (40
' f2_5I psEharma.ders&ia@JNCMeFxlxpDéﬁ) 817.62T(rs,e1+w?@'e(ﬂs.i ©B.4\MXS2H), 77.22,
AEX: | nec n
1S58 B 8 ERRROLE 150,15 1
7L 2H)o1.89-h2a (it ard[ 3. 3. 1] nonane- 3- car boxylic

aci d Eﬁ&rﬁionhéﬂB{hHWCDéﬁﬁzﬁ.MeM W, SH)l 7.28ef $aBisz, dH)re

)
(1 = 31 ho ), A8 (
S 2 &l & B 7 pst ot Bh-ape 1l oo Y 128 0
gmQitH2C12 0 9- (4-Chl oro-benzenesu |fo
Bslampie-38X0- 3, 9- di aza- bi cycl o[ 3. 3.1 ] nona ne- 3-
carboxylic acid tert-butyl ester.

7- Oxo- 3, 9-di Fkyclo[S.B.l]nonan é%rboxylic acid
tert-butyl (11.7 g, 48.6 1 s dissolved in
net hyl eneOETﬁl oride (8,nm). EtSNF(13.5 nL, 97.3 mol)
and 4 10 obenzeMeduTiony| ide (12.3 g, 58.4

mol ) wer ¢ added and the re&acti¢n Xture was stirred
at room ture for 5 h. ygre ction m xture was

di | uted wi HR~Jet hyl ene 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-chIoro-benzenesurfonyl)-4,5,1Z;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, and then diluted with EfOAc 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%*Jdodeca-
2(6),3-dien-7-ol (44 mg, 76%) as a white fluffy solid. MS (ES) m/e 354.0. (M+H)

1H-NMR (DMSO-d6) d 7.77 (d, J = 8.2 Hz, 2H), 7.59 (d, J = 8.8 Hz, 2H), 7.33 (br s,
1H), 6.13 (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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chloride (50 m.) and washed with saturated NaHCO3 (50
m.). The aqueous phase was separated and extracted
once with nethylene chloride (50 nL). The conbi ned
organi ¢ phases were then dried (Na2SO4), filtered,
concentrated under vacuum and the residue was 15
purified on a silica gel colum (eluant hexane/ Et OAc,
20/1 to 1/1) to give 16.6 g (82% of 9-

(4-chl oro- benzenesul ronyl ) - 7- oxo- 3, 9-di aza- bi cycl o[ 3. 3
Edqmmdedhe- 3-carboxylic acid tert-butyl ester as a
yellow oil. Retention tinme (mypn) = 2.164, nethod [1],

MB(ESI) 437.0 waa) H,dlevR( 00 Mz, CDCI3) $ 7.81
(d, J = 8.8 RS = 8.8 Hz, 2H), 4.40
(d, J = 4.4 2H)_—’4 18 3 95N\(m 2H), 2.95-2.81 (m
2H), 2.59 (dd, J¥= 15.9, 6.0 Hz, , 2.38 (d, J = 20

15.9 Hz, 2K),1.40 (s, 9H). Exanple28 CI k cl / ~ NOO
Nmtﬂwk-(ﬁy%nmhﬂ -y§-9-2dabio@éibiB.3. 1hidag-did- 0 O COH
e
5 (49mLt@'715 el Tis@8p mL2&0 mmol ) in toluene (10 mL)was en added to the
mixture 31'—646 Chﬁeqe&u&em&&fmaa OB Walnt uPeQt ahd Stirtbddadre: dvs: yHeo| 3.

mixture was Ji{%%ga ﬂ&r b%)éi lgl'gc%p’%@%ﬂ? ﬁi:ré?srrq}g? ay thXluerre ({1 %né?ﬁﬁags
addod a1 the mixtyrp waEtﬂteyqd @ain{ Sherfiirate W @acantrated 2 rasigiedd ) was
afford tr@cmfadctf(@b bmw%hsyyeﬂ@ﬁb.um ethoxide (12 mL of 21%

10 o utll I'n ethanol). The resulting m xture was
’fa}"?'f% roomtenperature for 30 mnutes then
heatedt 60 C for §30 mnutesNafter whi ch the sol ution
was coqQl back to room ature and quenched by
the ad n of, s M8WNHACI (10 nmi). The 5
resul ting xtur s extracted t Et QAc (3 x 20 nl)
and the co Mgani ¢ phases dri ed (Na2504),

filtered an concentrat ed under vaculint¥o yield 5.43 g
12 Mathyi-3-ernethyxybenzyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.0>°]dodeca-
2(6),3-dink24- chl or o- benzenesulfonyl) 6 hydr oxynet hyI ene- 7- 0X0-

Rt B dp e e PR S ABPb A H 1938 (i n)

15 mmol) and 2-methbxybentylagide [0196g, 5. 9B(BBWps dBBdGt FMNG) 2 days. Fyxeanpl e
crude mB&iréad puifieddy pfepHPLE to afford the product (1.0 g, 3.4 mmol, 57% yield)

as yellow oil.
v’%b{\ TFA
N _—

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% vyield) as yeIIow oil.
25 Example 40

Example 39
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N N NH2ZNH2. O N N AcOH/EtOH HN, 0 OH
12- (4- Chl oro- benzenesul fonyl)-4,5,10, 12-tetraaza-tricy
clo[6.3.1.02-1dodeca- 2(6), 3-di ene-10-carboxylic acid
tert-butyl ester. To a solution of

9- (4-chl or o- benzenesul f onyl ) - 6- hydr oxynet hyl ene- 7- oxo-
3,9-diaza- 15 bicycl o[ 3. 3. 1] nonane- 3-car boxylic acid
tert-butyl ester (4.91 g, 11.1 mml) in ethanol (20
m.) was added gl acial acetic acid (0.5 nL) followed

by hydrazine nonohydrate (5.39 111.1 mmol). The
reaction m xture WSy std seaed m.t enperature for

h after i ch satlr@#ted Na (10 nmL) was added. The
resul ti Wt i er—was—extr act with EtOAc (3 x 20
m.), the ORgami e.p@xkracts we Abi ned, dried

(Na2so™4), fillere gptrated qﬂlpurlﬂed by 20
silica gel col urmgrc_@r%;stzggr aphy 64 t hexane/ Et OAc,

9/1 to 2/8) and preparative HPLC too
I

AR L S S 1*&1%%54?43'46@5&??1?2“%%: i
2(6),3-gliepe-. butyl ester as a white solid. Retention tine

(T 12-methyll-3 A% 2-tetraatAvdidy cjold. 3. 1 W]Eﬁle):a-ﬂ(ﬁﬁ&ﬂlle(\é\@ﬂ%g, OUANVR
mmol)i N@é %bﬁé} (6 gﬁg.) fggs acgiH?N ;g%g ){_Bmuz @%A)S
(83 pL40- mmgl) @ovzpd@g 1(cnlprogthybch|0@fog0at§ C{AC@ (0..12 i, il 1|_||2mg H)
The mittutdwas stiffed it f@HID mikthddit wabRkatatat 80HC ovbmitBit. IThe Solent
ws refec by ek AR ot P rp e 5l Ty Rl B o
reflux pvegyght-) The sgivany waptemeyqda Jha residue yas dgseived in pyitinedgmbk a
and th@4-ChloBbétizemeBuifonyl cAidride 4285 1 35 hnsnavae atdddnit! Thed,

reactlog ’V\;LQ ﬂrfe&tagé{ @r'tt fljze %ﬁ%&{ﬁas@eéo\% %gegtggc?l@vng@ regaue
was pagttigped hegep EHRAS! ey GHhe @A foypicrasiwashadi Wi 4 awbrme b
was dritd)and détRedit@@atah®purifitdtyLprsd TSto Sffbrl HRGradfuct/( 18Xy, 0.029

mmol,b%&%?irel%g raem&fare %reglo;sP}ngra bWh' ch it was concentr at .E‘d

VAR ERd y preparative HPLC to give

1Example 50

chl or o- benzenesall fonyl ) -4,5, 10, 12-tetraaza-tricycl o[ 6.
3.1.02 6]d02(6) 3-di ene as a 10 solid.
Ret ent i on B‘:{ (min) = 1.125, nethofl B1], MS(ESI)

339.1 (M) §1H NWI R (390, dkz. S 7.59 (d, J =
8.2 Hz, 2%30 7.25+m—31~1)," §.09 (s, 1 H),

4.35-4.14

0 cl
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}-3,4,5,1 2-tetraaza-tricycl6[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,O (100 pL). The mixture was heated at 75 °C for 3 hr. The mixture was
partitioned between EtOAc/H,0. The organic layer was washed with brine, dried and
concentrated. The residue was purified by prep TLC to 12-(4-Chloro-benzenesulfonyl)-
3,4,5,12-tetraaza-tricyclo[6.3.1 .02'°]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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3.18 (m 2H), 2.98 (d, J = 13.7 Hz, IH), 2.77 (dd, J =
17.0, 7.1 Hz, 2H), 2.55 (d, J = 17.0 Hz, 1 H Exanple
31 NaQAC, H20O, Ph HC QQ BnNH2HCI HQZC~-COzH ' OHCMCHO
15 o 9-Senzyl -9-azabi cycl o[ 3. 3. 1] nonan- 3- one
hydrochloride. A two-liter, 2-neck flask, an overhead
stirrer and an addition funnel were used.
d ut ar al dehyde (100 i, 50@6aq solution) was pl aced
in the flask. Water % % 0 added. 36.5 grams
Ji-NVMRICRE L OhEdchT B6 ki 3H). B @ %?é*ﬁo@i‘éoﬁﬂsawﬂ

4.58 (bthyL BUIHO1NYRZ 8D(aa, ewﬁch Hi\la_@‘N:z tlii)élfﬁ@, %9: wv;asaz,ama@obfoa(md

X vi gor ously solution o

2H), 17t53n2y| aﬁ%“'ﬁ@gﬁ bl (35.6 g) in 112 mL of water
was placed in the addition funnel. Alternatively it
ERmpiesadvant ageous to di ssol ve the benzyl am ne
hydrochlorlde in 80 nL %f wmater and 30 nL of 0.12 N

aqueousoHCl, i nstead Y12 i of H2O The casr/ne
o%l}pbn mascéﬁ\ d&é@i§oy
por '

€ reaction, e~o
se. Fo@m ng andMNRUbbEPHE NS o 8d. A dark
tickynasdlid fo ﬁereact|on 1 Jture was
al  owed”tyo stir overni

hty-et hyl ene  chl or Ng@) (500 L)
was adted, followed by ®RCO3 which was adde®#Nintil the
pH - 8. The |ayers vvereose arated and the2 aqueous
N%rgﬂe*Fhiwasbe@mea@f@w)Mﬂﬁ 1@+tﬂla2a-(rm90m3)1 0*fidedeca-
2(6);3-d5af6bllofuaﬂm§tylﬂ9dﬁd3métﬁyl%’ér\ﬂere passed t hrough 300 ni of
r : n
99 ? @h ro-lﬁenzg gﬁc%nﬁl? gﬁ gYe%aiza rc'\);glﬁ@ﬁéc gs?dsegarﬁ(% :?
diene (¢ mgs as%hmmhwas gigsohedin wyridineZ0 WL handepoleHR 8. Methd r

chlorofdMﬂét@ lfo.13v8n1S 1 lsb ﬁ‘ﬁthWas md%géms%wuﬁsféna HaQedulin@donhidh
ne O anl c

was stifégiat @ﬁwr*ap%e%w?v%'e P8 e PR S SR B o

chloride( (A7 94-) washg )t wisih a@eb@(ﬁq} 5 9L .dAEENd padeopSNGICO; (5 mL), dned

(Nazso],)nm@@aaaa ed)ﬁe@%tea;p@reac\a@rhh ONeSE5inth of5z.ﬂn@nda@l e yel |l ow
V

penzen . AR Fer ove ot bt el penda b Sl

acid dimathytégtir ea drownsil. REkention tsne(mim €i1{70¢,aathmd [Gf MAEEH 4%t ur e
(v+#H).found in: G GConzal ez Trigo Anales de Quimca, 1979,

Sléqz S%U%Xr”g%mge (?3%\1 P%QHEI 1. 18 mmol) wa &led tod st%né cOH
solution of 12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricycio[6.3.1.0%%|dodeca-
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 chioride (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,SOy), filtered, concentrated and purified by preparative HPLC to give
12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0*°ldodeca-2(6),3-diene-10-
carboxylic acid methyl ester as a white solid. Retention time (min) = 1.435, method [1],
MS(ESI) 397.13 (M+H); 'H NMR (300 MHz, CDCls) 5 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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0 O 10 9-Azabicycl o[ 3. 3. 1] nonan- 3-one hydr ochl ori de.
9- benzyl - 9-azabi cycl o[ 3. 3. 1] nonan- 3-one hydr ochl ori de
(38.8 g) was dissolved in 450 niL of glacial acetic
acid. 13.5 Grans of 10% Pd/ C (Degussa catal yst E101 -
containing 50%water) was added. After the
appropri ate evacuation & purge cycles, the m xture was
15 agitated under 62 psi of H2 at it overnight. TLC
(éﬁg QH In CH2C1 2 on silica gel) indicated that the
reaction was conplete. The reaction m xture was
filtergd through Celi concentrated by rotary

ey I on under « s\‘_N @ product o ’8i sol ved
iHe=AHNY HGhc4RE@ ni) t WeOHSTOFMD I On\=a g
concenfrated Tp.yacuo. Was T epeat ed orfcef nore
with O N 250 n). \The product was t

dissolveeiin 1 N HC anth{concentrated to 20H#myness
under vacuum A sticky brown solid was obtained. The
maj12+(4-ahlomelsenzeresyisdnyl) 14 571l 2-tetnaaza triicynio[&H oS pladeda- and

2(6) 3_gfgg_qo_fyp1_gmaﬁ6 1 to give 9-azabicycl o] 3. 3. 1] nonan3- one
" hydr oc

g loride as a tan granul ar solid F018.8 g}_‘fyés ?%
JReglicanhudrioe (0-2mb) ag adfiddp & Bplgion oB 2i4rebTeopenzshipsyonyl-
4,5,10,1Ftetradzaanicyclofb it 0> Baanerd-2(6 3Bdibhe- (PIG 154, 0.619 20EB ifpyiridiGe DVF

(05 migfayds e and el soyton yas stigd et rpr femegrar for h
The repGiom LR WAREIUIDHWEN GetByions chprle A0 B b pashsd Hih BHERIH Gne

_ (5 mL,M\N) asddduesustaHeas (Shns)Sdried @da,80,) Sltbretianddoncddivited Btied g

- Zzggﬁ fol ko g - C _gﬁéé! f.onyl
V?cumg Eﬂ g5);]r%i e \%’g : éﬁﬁgk%ﬁ_gg{O%eﬁﬁéeig%ﬁﬁ?%gﬁﬁg was |
tricyclof§ 3. 1-P20ideApes-AidhBriienr O-yi-ethaopeas brows - RetsAtian tigg ymip} =
1.587, ariethod [N WIS(ESP420MM+aRCt i on m xture was poured into 1.4
L i St T t '

oo SRR . O B (M e Bape Bty |
solution gl -fiagetylr!@-(dualiorpibprzepesy fiany);-# 818 &teAdas sol ved sol i ds
tricycloe1si1 .bhemédeb&-z(?},@dmo-v@ah?@mmh mid26.5672nrholXin IHF emdlé).4

J . . nlc ayer [l ver ,
e refliph Fptfe ks LR LY P e RT3 s Ao ilred b
ethyl agsjaip 610anLi) aprd waterdp mbh The phases were seRaraiedand theraghense yer
was eﬂréd'f:téd»l\giﬁ:tgé 4ad&a&d1(zwmnm(a otiahR @kivRE werd émbindBukibd | y toO

Or - - . . .

(veeS G, e, RO A g P P apAr i B S M R s e
benzergsuifenyii4. 5.0, t2-iptraaxpitichelol6.3.11108.6]dRdrce-2(5).3-dpnsyil-ethanone
as a white solid. Retention time (min) = 1.242, method [1], MS(ESI) 381.0 (M+H); 'H NMR
(300 MHz, CDCl5) (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
N /O ' N,
§=0 . MeNHNH, Lo
0= ] AcOH N
HO N
cl cl

12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza- tricyclo[6.3.1.0*]dodeca-
2(6),3-diene
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Exanple 34 O\ | G O= HCO2Et, NaCOet, O 1~ EtOH, THE
rr N70 "C OO ™ 10

9- (4- Chl or ophenyl sul fonyl ) - 2- (hydr oxymet hyl ene) . 9- azab
i cycl o[ 3. 3. 1] nonan-3- one. A solution of 0.27 g (0.9
mol ) of 9-(4-chl orophenyl sul fonyl)-9-

azabi cycl o[ 3. 3. 1] nonan-3-one in 2.0 nL of THE was
stirred at rt and 0.70 nL (8.7 mmvl) of ethyl formate
was added followed by 1.0 nL of EtOH and 0.78 niL of a
b awuSpeasibrdfitt@renoifketbbe Ma[(ZEEhidrophEtyDbliforiylie2-r eact i on

(hydro%éﬁﬁér?e)—%ﬁab?c&i:lé}[& g9 n%ha Qol% EQFntg]o i mr-%‘lgar{d?a%fal RBtic

evapor
acid (0§ Byfode! Wes fridegthe n}fa'xylhwlqgf@pe (Q@d“lé%’fﬂ? R0 HTIng-Re Yigla) 3.
was capjee and gmameacndnamﬁnre\ms stitfddeterdyand %&M 100 P¢ tiggoad and

comple g ’?ﬁ‘ggh eﬂgﬁ%uﬁég) ?%‘SE@W reg&'o u(reenv(g ° 9- azab

evaporatpg e[ BsteAM|of olegen Hhisnheingasmo 'ala@ﬁg% b@tbl { The.browa VR
residue(wH3 Qisbbilrad WithdicBidromdthadslaridswatet. The oranitphbse, wak wakhed?. 73

with 5"4 Qq N%—f_%‘()ﬁ%@% ?‘rﬁ qi(g(:zg(QX)za n%%g.)()] jirlec18 ({gzégﬁ) 73@%{1_}?% 85

silica gﬂ)column ard elyted O;B%:ly_lgOlg intglichlotgyethape)io yigld e r(rqﬁuctz,mn 1. 61
evaporétﬂSh Me)EsyprespiemsdO , | A O/ I G  O=S\ H5106,
B e SCH3CN NNO ~/ HNNHNIN
'('R | or o- benzenesul fonyl )-4,5,12-triaza-tricyclo[6
.3. 1. 0% %ocbecaz . 3- 25 dien 7- T® a solution

of H51 % g, 8 ™ orl) was
added R2.2 el by
12-(4- 0 enzenesHI onyI }4 i‘b,q rijlazg 92

trlcyclo[ 6.31. 02, 6] aca 2(6), 3 di ene OOng, 1.48
mmol ) . Aftergtvvo hours the heterogeneoug reacti on was

fd-lje;tgu -1@%—(:&!&8%@{1%&5?\}]%8&%% y&ged The residue

0% Wwth water . (3 x 25
t"cvclﬂéw mr:a;@ﬁ)wefeezs m), brine (1 x 20 ni), dried

oneer subfiEh§idn offitiel dnewl@ttna(ui[(caﬂwmbmwémﬁnw]@- give an oil.
(hydro@ﬂgthglgrveg S—a%b?cgﬁg[% 3%%n§nu§-one. ggmg, 0.10 mmol), sodium acetate
(41 mg, 0.5 mmol) and glacial acetic acid (0.8 mL) in a vial was added the tert-
butylhydrazine hydrochloride (31 mg, 0.25 mmol) with good stirring. The vial was capped
and the reaction mixture was stirred evenly and heated to 100 °C. Upon complete
consumption of the enol-ketone (2-18h, LC-MS), the reaction mixture was evaporated under
a stream of nitrogen while being warmed in a 90 °C bath. The brown residue was dissolved
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) 5 7.55 (dt, J = 8.8, 2.5 Hz, 2H), 7.22 (dt, J = 8.8, 2.5 Hz, 2H), 7.13
(s, 1H), 5.20 (br s, 1H), 4.42-4.35 (m, 1H), 2.69 (dd,J =17.1,7.5 Hz, 1H), 246 (d, J =171
Hz, 1H), 2.05-1.85 (m, 2H), 1.70-1.30 (m, 4H), 1.36 (s, 9H).

98



10

15

20

25

5 by preparative TLC eluting with 1:1 hexanes/EtQAc to
gi ve 12-(4-chl oro-benzenesul fonyl) -
4,5,12-triaza-tricyclo[6.3.1.02. 6] dodeca-2(6), 3-dien-7
-one (285 ng, 55% as a white solid. Separation of
the racemate using Method 2 gave 2 enantioners M5 (ES)
me 352.0. (M+H): Enantionmer A. 1HNWR (CDCI3) 5 7.62
(s, 1 H, 7.51 (d, J =8.4 Hz, 2H), 7.22, 10 (d, J =

, 5.46 . s, 1 H), 4.49-4.47 1H),
%"ETH'}%S (m 4H), (ipgl S1 57H)(m 2H), 1. sg(TzzH%m 1

@nd Enanti omer HoNVR (CDCI 3) 67. 48- 7
=0 7. 28od.,d, J 0 2 HMeCINBINAFHC app °°
%4 -4—¢6—(—m—’1 . 9T NGB0, 3F) 1@@
1.39-1.28 15@*an'pl e 36
NaBH4, O / HE O N~~ HO Noml  HN-- N HN:

12“(4 Chl or o- benzenesu Pronyl )-4,5,12-triaza-tricycl o[ 6
13-(4-Chpro-Henteoesuliomy)): Bmetiiy eh6, T3-tiaza FisysloH G 1.8 1tdeod-
2(7)3 e(,@ chl oro-benzenesul fonyl)-4,5,12-tri aza 20

SRR s e o ey A Al 1

heatednrga 75)°C3®tlmmﬂ1 good stirfrgrfor 1dn sVhildfbeing weimeddren731Gath, thhe
reactioh ﬁﬁl&ﬁré {8s %ﬁora@&' Eﬁb%h%%re‘ﬂlntéﬁ nﬂ'@{; é@élgﬁfh@ﬂaﬁj mif'dﬁ%ﬁﬁ d

e separ at ed ‘
Ch'O”d% i"’@%\?ﬁ'd@d BPPa%VéP%%?@d wad fnaly 30 ‘iq@!'t%ﬁ' & mLei ghigrpform wasiadded 10
and eva[bp)atedj rihecmbeaesidvy 3@¢ dis$diet] evitie dichlordmetbanecad bppited a o

silica g¥ﬂ c%luqm and eluteg é 10% EtOAC 'n dlchfor meﬂéane) to ?"e,d the chioroalkene
| or o- benzenesul I onyl ) -4 riraza-tricycl o[ 6.

p"°d“°§“@ GEaFB’FH%eca 25 2(6),3-dien-7-ol (44 ny, 76% as a

Vil theecHidrodideyie wad added dApNGHSD, (34 eng36.4 nfihol) @hi-ddetartidindVR

hydroc&'z %ﬁb%g g }énq mebmfn l%ﬁgﬁ Tt%'?&achc?n lél%uﬂa%asgbrreds 8

evenly @n%@eq@dgrga C7RPe wqabto QQfCl ',zJ_an g_qnp(lﬁ? co_pquyphog offlze 2.08 (m
chlorodlker (227, BO-ME), 86 resttion dhixtd)e wak. dvapatatePur(dan a stielim 88nitrogen

while b@ﬁa QB}TI%d?fI? a éO % ba%{ r'[rhg Ib}oq}n r?gsﬁdue -Iv-\}ag Aiésél\)ea wm'n
dichloromethane and water. The organic phase was separated and washed with 5%
NaHSO, (3X), 5% NaHCO, (2X), and brine (2X), dried (Na,S0Oy), 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, J = 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

© Ot HCI
1.50 NH4CI *
o NH
Hzo (0)
EtOH 0

The diethylacetone-1 ,3-dicarboxylate (60.62 g, 300 mmol) was dissolved in ethanol
(100 mL) and water (50 mL}), and 50% aq glutaraldehyde (63.32 g, 315 mmol) was added all -
at once with good stirring. The reaction mixture was placed in a 48-50 °C bath and stirred
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9- Met hyl -3-(pyrrolidin-1-yl)-9-azabicycl o[ 3. 3. 1] non- 3-
ene. To pseudo-pelletierine (1.5 g, 9.8 mol) in
toluene (75 nL) was added pyrrolidine 5 (4.9 nL, 58.75
mmol). TIC4 (0.66 nL, 6.0 nol) in toluene (10 nl)
was then added to the mxture at -5 C. The reaction
m xture was left to warmup tort and stirred for 2
days. The mxture was filtered and the filtrate was
concentrated to a residue and toluene (100 m -) was
while aa2fP€cgamthantuen atoxdesolitiova@4.0igl 0.480admelgél ml wathe whs &ddedt e
over 25, H8GAE 4 2hflnt b bR id kg ma@efn&g héb ddagy pr oduct

N3 N~ +
predompippptt S{xm¢d VIS) SO the reac’uon muxture was evaporated under a stream

of nitrah2n Whitelbging Yralrdedrined boSOytixtinis yleld-a3iviryf Hha hydrdehiveidessaltr i cyc

(~23os(9[ ﬁls?(E% @gggjg ﬁ—ﬁa 2(6),3-diene. A mixture of

ol'I'di n-1-yl ) - 9-azabi cycl o[ 3. 3. 1] non- 3-
e%fepel iethy] 94 @'OTBh?ﬂyiﬂUJfowop oxn@-ernbicyleliAyilnariager
2,4-diédPbBGRte 5.9 nMmol ) was heated at 50 C for 2 days. The

crude mxture was purified by prep HRLEC to afford the
produche( 146 9, 3. 4A Wag . S7%yield as yeIIow oil.
p

Exa 39 N~ TF N7 EN { H Oow L
2o\
t HA4, 5, 12-tetraaza-tricycl 13096]dodeca-
2( 6) %, ne. i} ArSO.CI, OEt

12- Met Bt - 5- (4- met hoX§HERZY1 ) - 3, 4, 5, 12-t e za-tricyc
| o[ 6. 3. 1. 02, 6] dodeca-2(6), 3- diene (0.5 g, 7 mol )

in-trifluoroacetic acid (TFA) (6 nL) was h@'ated at 65
Crie\stiryiofdrhine hylifsehisle\iomt Matiasl 111 Qmwhmadeﬁyhe ~p@si due

mmol)%§ sr%%%ﬁcjeh ﬁ-ldd %@Fe%npglsgmﬁyaﬁ{ 1{ OW Y Pﬁ (g{gﬁ@ Cﬁ‘o é 200
well-stg:;gd 1eacm@v@1re waepd eg)|4 O(menzgpegulqul@io@qﬂwq\g 3ﬁq‘; 53.
mmol)y dicHibrét®athaNe (70 mL) over 10 min. After stirring at RT for 1 h, an additional 20
mlL 4M NaOH and 10 mL satd aq NaHCO; were added 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 ag NaHS0,. 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,S0,) 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[3.3.1lnonane-2-

carboxylate
OEt
0 N, P 2M NaOH % 2
o5 S= EtOH
OEt _100°c

cl 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

NaHSOQ, was added cautiously (CO, evolution) with stirring until the reaction mixture was
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H Csoul , NNa=ye o/ cl 12,5-bis(4-Ch

| oro- benzenesul fonyl )-3,4,5,12-tetraaza-tricyclo[6.3.1

. 0Zl ] dodeca- 2(6),3-diene. | To

12-nmethyl -3,4,5,12-tetraaza-tricycl o[ 6. 3. 1. 02, 6] dodeca

-2(6),3-diene (80 ng, 0.45 5 mml) in

1, 2-di chl oroethane (DCE) (0.5 nL) was added N

N-di i sopropyl ethyl am ne (DIEA) (83 pL, 0.48 mmol)

followed by 1-chloroethyl chloroformate (ACE-Cl) (0.12
acidifprtio BH T-2,Angsfired BTieediARE A e e S0SE bPfhe de reaplon g
was thigriextriest with dARrAREIaAS (3R}, aDthEcanricdiofahic phites solevent

vl IRURLoEs YR 0 AR o=

yield 869 9 &3t Yid) of babipdect wirlse crveiallizgd en slaading. (E\$éﬂ7/el 3$6.0
M+Hyyr| dine (2 m-) 10 and the 4-chl orobenzenesulfonyl

° St 3 J B R B ane RS 4 M e P e s

diendwhoved under vacuum The residue was partitioned
bet ween Et OAcl H2O. The organic | ayer was washed with

H20O andPBrine. It was dried and cor@entrated and
pur i fdy NPIeEp TLC toHaiNHrd th uct 5 ng,

0. 0290%?, (Eb % yiobesaca m Y S'g%

regi ol so 15 Exanpl@c50 04~ |1 HNagd HAO, THF O N
N 4-\--N) NO=4 ~N O [/ | HI12-(4 I

or o- benze ne | fonyl)-3,4,5,12-tetraaza- cyc |l o
[6.3.1. P] dgdeca- 2(6), 3-di ene. To
| 2, 5- bi s(4-chl oro- benzenesul f onyl 1ftetraaza t
r | TOASUBpasSian of thekebrateHae . @60 vz(ne§ arsi%ﬁ%%ceeq@% mL)
in a vzl Waaddemthg hydazinghydra@Qo.p kL) wisgoad d@%;gtm \idl O@s Mﬂh)ed
The
and J)é)l] %&Mﬁ gl\;x\ghs‘e \&aesg%tlegﬁgéln %L%&%a?&} tg [ﬂ%dﬂ% JIJ%&QQ ur e was

conswwﬂpm pfi teketpeplet (1B-48h, EC MR Jthep (pactipp aidirg Was evaperpied ungdes a
strealiVas figshenmhiie d¥inghrmél ih @®0 a0 gath CTHYIRGWN raisb wabisolved

with c&%ﬁo c%'!’e@ﬁ\ﬁ@/?sogrgﬁénogg qga v%te‘? p}'he ocr:gan% phase was washed with

watem% ag Nfzseeﬂ%@g%%& ea)meog B, (2X)odried (Na#S0a-206) , 3- di e
evaptiated B ylelde p@ditl £s #1R kolidd 485 B Eh@)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-azabicyclof3.3.1]Jnonan-3-one ~ which  was
prepared as described in Example 34,

"H NMR (CDCls) 5 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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25 M5 (ES) W 339.0 (MtH) 95 "H-NWR (CDCI3) 5 7.62 (d,
J =8.7 H, 2H), 7.31 (d, J =8.7 Hz, 2H), 5.41 (m 1
H, 4.58 (bt, J =5.4 H, 1H, 2.89 (dd, J = 17.1
Hz, 7.6 Hz, | H), 59 (d, J =17.1 Hz, 1 H), 2.00 (m
2H), 1.75 (m 2H), 1.56 (m 1 H, 1.26 (m 1 H 5
Exanple 51 0 00 0 0 /\~s/ 00O C]-Ncl 0~Cl-"Or NN
L=o NaOH. THF/H20 G N -~ N pyridine HN-N /0-~N_N
HN-N O

12m166l' a5 @da0d beﬂzearteﬁylmomuﬁo% 24730, 1% 72 AL AABRGN, 12 d4Cy

ok G 90 B AP, i AP < <

| fonyl)-4,5,10, 12-tetraaza-tricycl o[ 6. 3. 1. 0Z6] dodeca- 2
(6ﬁxa319|é& di ene (204 ng, 0.602 mol ) was dissolved in

Setsheiln e s 1 vige oot atr R0 15

dienm nut es and the resulting solution was stirred at

oﬂ@%atrgdmfsr aliddbidefi O Zéxam-rﬁfée 5 3§§ﬁd 0§1(4feh?6t‘d¢>ﬁ§nyvé@$ony -2-
vt btz By e lortae (o i Teshed B

Exangité 86 (Na2S04), filtered and concentrated under
10 Vacuum'ltl ﬂ{v?é (V3902)7$_’7 é&(ldoﬁ =B2r (A -ANRR9 (d3 = 87 Hz, 2H), 7,235,

enesu 4y 5 -tefraaza- tr| cycl o&

icoreds 44y %Wezﬁ ifiﬁ’ YT A& p6R Y T 28 © 4T e R
es’tt-E).r203361 &s(brmm B7-1.33 ReizbﬂtM&tESt)hu’aéBS@m(M}H)i 1. 704,
e k[gd MS(ESI) 455.1 (MtH). Aqueous sodi um
h L, 8 mpl) was added to a
stirri ﬂ@-(4 élalpml?qgﬁer@pulfonyl)-48 9,16-tetraaza-

mn

15 1 Zefrdeyecio] 10530 03¢ 02 Ysmegatet 8-2{1D), 3,87 fetrhOndl Preptd asmdeaedbed ¢y
cl 26] ca ) g )
%{aﬁg@ " e%?re 5 ﬁjggl cargg chl?rophenylsugonal) -2 (hsﬁirﬁxymethylene)-g

?Féb‘?vﬁ‘°[3€? B@&amﬁem whigh Wrepr(emarhiys depgigbed r"bg’é"lnipéﬁw“ and
m:«xﬁm&n@ymﬂe st irred for 3 hat roomtenperature and

SUbseq"‘ﬁW )“éﬁ% W ﬁﬁ)éa'ﬁg&é}i'-e!‘ae%%f‘ing(j gﬂ-o BH,

and wat er re separa
20 aqiiBo{s0 (d} @He\,)@t 08¢ 1 2 W2 1%5ﬁ9l('@nﬂ*)cﬁﬁ% ﬁmd%')
( 23.29 (Gd, mL)19 9T|ne H2l §HN2.00 RIXS £38.D iz, 10c0nsdi) eH), 197 ied

érlﬁ%ar at|ve )HL%ﬁﬂHg%§?%%%§é§ﬁWHPU“ fred by
1 2Exampla 8,

ro- benzenesul  onyl )-4,5, 10, 12-tetraaza-tricy
cl o[ 6. 36-4-CRlof}stademaulfdry))-7améeth@am;dl{b-teradzaaetydcyeloaci d

£8 i n)
2 %go "‘SL“*’S%E? Qﬂb&g Eg‘%tkag%%fgg 'k'/{%aep bt (300
NkEfeP@Ei:l )] @S?ﬂbsé i, E@mples 9 pging fp-ch fos’be'tvswmﬂv')#,
(hydroxymethylene)-9-azabicyclo[3.3.1]Jnonan-3-one which was prepared as described in
Examplé 34 and 3-amino-5-methylpyrazole.
'H NMR (CDCls) & 8.13 (s, 1H), 7.58 (dt, J = 8.7, 2.3 Hz, 2H), 7.19 (dt, J =

30 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-

35 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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7.35 (d, J

= 8.2 Hz, 2H) 521(31H),441(31H)
4.19-4.01 (m1 H, 3.90 (d, J = 13.2 Hz, 1 H),
3.60-3.40 (m 3H), 3.35-3.14 (m 2H), 285280(m1
H, 2.71 (d, J =17.6 Hz, 1 H. 96 Exanple 52 00 o 00

spci / s~ YCL (I- Nacetic anhydride N N NaCH,

THE/ H20 1 N N pyridine HHN. N HN-N O

1-[ 12- (4- Chl or o- benzenesul fonyl ) -4, 5, 10, 12-tetraaza-tr
icyclo[6.3.1.02 6] dodeca- 2(6), 3-dien-1

O Exampdd 82anone. 5 Acetic anhydride (0.5 nL) was added

10,2, SRR Bhonkerdeoip &eg?iﬂégﬂz?(sfg‘agiyt@fac -3
L

raaz
" st B her e Ry Rl MaES over
15 m ntepsredrad ddseribedsinl Examgples 6l uﬂwom(mm@enyrseﬁbnalo-z-

s oo AR RIRL BB Be P ol RIGARATE T o B
Exampig 4Ang ’”O'f'BhWPVTQZOH) and aqueous NaHCCB (5 nl),
dri ed ('NaRSOEDCLS 5 BBE(LIHRB.HS BONEEBL @i, oH), wBd@n, ZH), 7.47
Vv
PRI A3 P AL S P SR A
k), 3.30 (dd, J = oo 8.0 Hz, 1H), 2.92 (d, J 200Hz 16), 2.15 (m, 1H), 2.01
tr(m;ygj 0[7506 2k, Odsqindnder.as @ ), 3- di en- 10-y1] - et hanone

asg.8 oil. Retention tine (mn) 1.587, nethod

[T %-ﬂfg@ ;‘ 423.1 (MrH). Aqueous sodi um hydroxi de (3

N, 0. 5d6r4-Chiprorbenzapssyliopi)-Zapheoul-4.59.46-tetrpazartpgacyclo-

S Oﬂ‘l oBJ1 Qﬁ’”@f *]-hexadeca-2(10),3,5,7~ tetraene; MS (ES) m/e 465.0 (M+H)*

rg%aar%gt Xs g'escrgb%dcm 0 xamp?en 2§ ngsﬁrlilgl f&%h}oérldpﬁé %u%o%&!&?t

(hydnoxynteyvleofz)w @amcs@@m} torhan-d-0p¢ BYhIB- wiase prea@ed p§ desdiberbie
Exa,ﬁ@él%hgm&égmw phERApyradolk. THE (2 nL). The reaction

m xturq r r [ abur

subsequgm@qﬁzs dg\% 1ﬁp 7@%?@ ﬁ'g]t:é?mt% (%% l'feﬁ’_?]q)aﬁ'go'

wat-8& (nf, BHWi7T)23 (d.Re= §h g9 %e(ss Hhab-ak (d1HmE6T e 1H), 3.36

aq S%1és§iY%sz YRS 3 6 td, fet8d HM 1H), 20 bs @PQH?H@SQ:R 244D
_m_ Hfﬁg?m céﬁxtract S were conbi ned, dried
i

{Brt concentrated and purlfl ed by
pr@.fmlmjﬁ/e HPLC to give 1-[12-(4-chloro 20

benzengsyy. éma&taenléen'ésaafb st(f-tsbaw Me*ggyg 5 Qﬁﬁ%a.l 02,
t”‘“'&%&%gf&%é’?’é%‘ga zzﬂ%f‘ﬁ M?h)( %) i 19@&@&%t hod [1],

VR ESirgd Msﬂlbem [Exardpie Slvéng {-Bomoﬂwﬂbenymmlaaye and 9-(4-
chlorﬁé&hﬂ% cﬁngﬁwﬁ&h?ma @I%rz 34ﬂ'\oﬁ‘d?lct5-gne%nﬁ13va§ S,

~78 and
p’ep%fe% ‘Eefcr 8'" 834 Hz., 4. 48 7 35 (m 1 H)an

'H NBIRJODGLEH .6 (4, J 287, 2.3 HOZ2H), 76?29 (EMH) FH1:7.22 (004KINT09 (A6
=8.7 23¥zS2H)HB1 ¢, J = 2.8 Hz, 1H), 4.45 (t, J = 5.7 Hz, 1H), 2.96 (sept, J = 6.9 Hz,
1H), 2.66 (dd, J = 17.2, 7.5 Hz, 1H), 240 (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**Jdodeca-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-
chiorophenylsulfonyl)-2-(hydroxymethylene)-9-azabicyclo[3.3.1Jnonan-3-one  which  was
prepared as described in Example 34.
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25 Exanple 53 N, IQN, /P O S=0 McNHNH2 ~ =p HQIr
AcCH -NIN O d 12-(4-C

hl or o- benzenesul fonyl ) -5-net hyl -4,5,12-tri aza-
tricyclo[6.3.1.0Z 6] dodeca- 2(6), 3-diene 97 To a
suspensi on of the enol - ket one

(9-[(4-chl orophenyl ) sul fonyl]-2-

(hydr oxymet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one, 34
ng, 0.10 nmol) and glacial acetic acid (0.8 nL) in a

L 1R RS PR BLDBRCFLRE 4 2o LBS. 2890,

m 2H)uf- & {rat)s$.20 thed, ‘érl)e‘MZy‘* %ﬁw(dii1 AEREE8 (ddJ £03-1C7-5 Hgoti)e

cop @ L= CRN B, MPY, 2005-10d5 (heHened-1.8etrwae),(1Bsds, BN,

LG MS g1e reaction m xture was evaporated under a

st nitrogen while being warned in a 90 C bath.

The br dw-chbm-dmemifm@ﬂwl@djewl-ﬂﬁ,1@rtt!¢ﬂao r onet hane

ﬁlanﬁch[SB1oﬂ]§o&chQ Q-dwf@a\@s Y09 M+M +t?< 5% aq
(IS

NSRS 2 ot b By ki YOl o

ch|m(ogh@%mrgm-z-anymwmemmemawmmcm 3yiirehah-3-hee padithct was

PrethBQQs a&c@éampmwﬁmzx VS HCI( Eﬁ) SV% 3%_2 ?((}W-KIDL H(BEXNZ?DB\{: e

N—%?é@-ﬁ—o ad 5-tert-Butyl-12-(4-ch
| or 0- bérBarmgsi2H#-chiprd-behzenecbalfdnyl)-4izR-triaza-

t ey o8 a.d f]&oc%%a&(%‘i'@-@ @Mé&)s) AriRReM+Ap. To a

S US S%gclé gg%? ws)rxlrg UW' ]5 ousing benzylhydrazine and 9-(4-
chlo(ohbamvlw&fylm%ﬁﬁ&Vtﬁmel)neﬁmylam@iazgmdyoib[!% 33Jibharedrame 3-whith, B4

d a9ddsd Bxamp umacetate (41 ng, 0.5 nmol ) and
prepg aglga réﬂcggﬂ cX acl gh was added the

tert- bENNR(hCH m&wﬁyaﬁea'eﬁ?ww&a %837181@ 13, migorh Py
Wi 750 gmael) FHAOFNA3(, 17, nejor), 2U3-RAS (e, BPRTD2-Ga1dmt T14), 5.25-

r eéﬁf g:‘?rng‘sﬁ%gAﬁq"Pswsé i3, 14 d zﬁ*‘é“r‘-f%' A4, ﬁﬂ%r)h@ﬁ{ E@tqt 9=188

t
e eI O K PP I S U
unaheor), aa47s(tw dam7of, 7.8iHzl TH) emaionh2. 1 B(dDEE N1 Wey ke thajor), 20690

gi Eﬁ gn nz aﬁgﬂ;n S@a? &ﬁ‘egg ;gln?/gdph\gsfahwas
mm&i 5% NaHSO4 ( 3X)
12-{4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza- tricyclo[6.3.1.0**]dodeca-
2(6),3-diene MS (ES) m/e 416.0 (M+H)".

Prepared as described in Example 5 using methyi hydrazine and 8-(4-
ch!orophenylsulfonyl)-z—(hydroxymethylene)-9-azab|cyclo[3 3.1]nonan-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-{riazole

'H NMR (CDCl,) 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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5% NaHCO3 (2X), and brine (2X), dried (Na2SOH4),
applied to a silica gel colum and eluted (0-10%

Et OAc in dichloronethane) to yield the product upon
evaporation. M5 (ES) me 25 306.0 (M+rH)'. "H NWR
(CDCI3) 6 7.55 (dt, J =8.8, 2.5 Hz, 2H), 7.22 (dt, J
=8.8, 2.5 Hz, 2H), 7.13 (s, 1 H), 5.20 (br s, 1 H),
4.42-4.35 (m 1 H, 2.69 (dd, J = 17.1. 7.5 Hz,1 H),
2.46 (d, J =17.1 Hz, 1 H), 2.05-1.85 (m 2H),
1.B@mble3® (m 4H), 1.36 (s, 9H). 98 Example 55 0 1,
901 ﬁg@ @%&Q&h@éﬂ%kﬁjq -mdthyithib-4'6, 49, bt -tetfdy -

[0, 3‘|’1®Q é&wgﬂ%ﬁi‘ég%ﬁaf?é‘rﬂ}ﬁ? TatetragneliS (BS)n/e 4369 (MR-t ri cycl of 7.

3. Arefli2ed dstdesdiBedin EZ4nple B ubing 9-{4aimdrdphdtyBultongl)-2ket one

(nydiokmehend}-okalBRlola 4 Mnditi 3% B bR e orlidBf ds%%%&@eoﬁn m)

Exanaplg $4rqnﬁéaﬂtﬂ?°&mﬁthyww—1 %HJ’@ZQ\@ warmed in a 75 C bat h,
L Ihe reiaNMchDm3I “smﬁ(sv\m) , BER@0J aBeda;.quer 31a(d§J=E eengf
il 8046 o et Ao R B2 A 9o

of 9. '(ﬂ(éf&b#),rﬁ %‘sg‘a@d ét). 1dh(m élb'&ﬁcﬁﬂdme'ﬂ") TFWe('Taﬁﬁkr

-mas di ssol ved w th dichl oronet hane and appli ed
ica eluted (0-10% Et OQAc in
di ‘lseﬁ(l ﬁ: IePRIGSR sw’fgnﬁ}%ﬁg 1?#3% oroal kene product
tetragyiol 163 5,p5F ,ast’]h@nadeta-Ztmb&&.h-thﬂa@m NE (ES) viee 38RIHAHHHIr v
l\larbi'é?ﬁ%ec(é’s‘he%me@m‘isxa?ﬂab)s usl to?dah@Hy@alfonyl)-z-

vt Radi e TN Pl e

Exarhpeaddeandizramanoieigqrete sulfai¢é. to 90 C. Upon conpl ete
CoNsunpf) Rk @60 MPE b5 Bl ‘&ahhﬁﬁﬁa (28=h.3 hQQNﬁ)?M(J‘Q

i tF %&a{#*%ﬁ LB e o SR8 ARt A BT B

r els,@big 3vidgd, di=s8d, VEdaMH)h2.95%dch+ 2t-OHRTHARO3gm2H)at & .
Thﬁg@ﬁﬂ@@ts se was separated and washed with 5%
Nal- (3X %0 NaHCO3 (2X), and brine (2X), dried
flltered applied to a silica gel columm
antﬂ-(eﬂqmed-bé&ei:e%ﬁhms-oxm d2-diazmtriopao[B aricd-*Jtadegael d

2(6) Qhﬁené’mqy SYm/dBag0 ValOOIr at l On M5 (ES) me 334- 0
ed as scn?e%rf E(amglg 5 usipg Iyd %%Q?Zﬁlgn%e (and o-{4-
chlor’éphbﬁ{lhﬂfenym%(hyw@@mWﬂerﬁ%})—aﬂabﬁt@(la{ﬂaj JAb8ANG3-orf: vhich was
63 62(d, J=19.0 Hz, 1 H), 2.13-1.87
e

(m 2H), 1.38-1.18 (m 2H).

16~(4-Chloro-benzenesulfonyl)-6-acetamido-4,8,9,16-tetraaza-tetracyclo-
[10,3,1,0",0°°hexadeca-2(10),3,5,7-tetraene MS (ES) m/e 432.0 (M+H)

Prepared as described in Example 5 using 9-(4-chlorophenytsulfonyl)-2-
(hydroxymethylene)-9-azabicyclo[3.3.1]nonan-3-one which was prepared as described in
Example 34 and 3-amino-4-pyrazolecarboxamide hemisuifate sait.

'H NMR (300 MHz, CDCly) & 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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Exanpl e 56 25 Step 1: D ethyl
3- 0x0- 9-azabi cycl o[ 3. 3. 1] nonane- 2, 4-di car boxyl ate EtO
O OHOEt HO 0 + 1.50 NWACI O NH 0 HH20O0 EtO O
Et OH O OEt The di et hyl acetone-1, 3-di car boxyl ate (60.62
g, 300 mml) was dissolved in ethanol (100 m-) and
water (50 nL), and 50% aq gl ut aral dehyde (63.32 g, 315
nmol ) was added all at once with good stirring. The
reaction mxture was placed in a 48-50 C bath and
st')r(re - 9 while a 35 C aqg amoni um chl ori de sol ution
(2% 460 mmol ; 80 nL water) was added. over 20
m - (4A$ft|@'P-bgmemewi@nﬂ)-ﬁ-am%@ﬁ@ﬂG-Qeﬁiam-t?mysbart i ng
(10, :mabztefr osaﬁhsxéaaet Hewp, 5t PfoBdend mgmsi)wé:mawmeq) (LG {\IS)
so t he n ur.e _was e a stream
of Prﬁf’?r?%ase eSW%F? %‘3’?’%’ 5\)&'/3'?’%5?%” th '@"S{'ﬁ%@ % to yield
(hydepxyhaifiepe)o¥-azahieydojds. ﬂamam?:rcme whigh wagpreppaaseigseribpgsin
Exarhfie34 Sd% 5284miRo-4 MitdiazoleSt ep 2 Di et hyl

mane. KRR B e e e 8¢ 8 A ol
p H7 8% Hi M) S.28 (b8, I HNM. 70QpERHIDA 6D }bsA‘rHSGE(S (dd,@ =019.6) 8.0z,

chl ori de
from l\/bt ﬁoﬁbﬁ%gﬁ%%(ﬁ{ g‘?);yggmgg} RQZ%%—?O nmol )

vvag-@%%ghded i n dichloronmethane (150 nL) and 4 M aq
Na CH4 Qi Grotbiepzendsutiohy)-S|12-td4zbstrigydio{ 63t 07 pR(E)A-dibnBS el

MS m}%cgg@g(,g,,,@hl orobenzenesul fonyl. chloride (73.14 g,
E di ¢hl or onet hane
Af

ispered g 4«%3?@% ES OB oIS RO 3 (AT PSR o 2y
azablidg€Ibi3 arthoddherBcathmkyhia ovhida MEEPrepaeasdideibed b Bxample 42 n

B bR BT b et
See plgg Boryoth Uo%PPi Ry ) Cuaife Ve éoénaH SENClep 18T,
26(8,a2163-7/. The reaction m xture was aC| dified to pH 6
USERG,A87eVaHSO4. The aqueous phase was separated and
ex 12-(4-chIoro-begzeen\é\gt}If|2>ny|)-4-methyI-4 5,12-triaza-tricyclo[6.3.1.0*%|dodeca-
2,5-dien-3-0l 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 and! 9-(4-chiorophenyisuifonyl)-9-
azabicyclo[3.3.1]nonan-3-one. See also: Bonjoch, Josep; Linares, Ana; Guardia, Manel;
Bosch, Joan. Heterocycles 1987, 26(8), 2165-74.

"H NMR (300 MHz, CDCls) 3 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.; etal. J. Med. Chem. 1993, 36(10), 1488-95.

Example 78

12-(4-Chloro-benzenesulfonyi)-4,5,12-triaza-tricyclo[6.3.1.0>*]dodeca-2(6),3-
diene MS (ES) m/e 338.0 (M+H) chiral singie isomers
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di chl oronet hane. The conbi ned organi c phases were
washed with 5% NaHSO4 (three tines), water, brine,
and then dried (Na2S04) and evaporated to yield 129 g
(94% vyield overall fromdiethyl acetonedi carboxyl ate)
of the enol-diester product as a semsolid after 20
applying full vacuum (18 h, 50 C bath). M5 (ES) me
458.0 (M+rH)' . Step 3: Ethyl

9- (4-chl or opherryl sul fonyl ) - 3oxo- 9-azabl cycl o[ 3. 3. 1] no
nap@pared 888d36r0eh af Exafbie 5QBng 8-(PbhioréphdMlidiidan)@- (ter N-S

(hyd[? )Eme}jllnjle )JS]/ %af?ycgo[é% %%1%8&%% %Qc%%agp CF Srseg %Qg%fcnbed in
Exarapiey&th &Howwwmyaratm Oﬁh@Ch'@BSQW%UWLFZNPf@d@L 76. 5
,mrml) 1ﬁhwm(mmg)amewdnursezhmamsvnzv(cﬁd =Ig(Y Hk, 2?}37@3(3
0 S _
o 1B, 876 g s ML Bk b e N LR e R 9,
wa$H)adB8&d.86 fuifHdUATY! - BOBR4MBvol ution) with stirring
UNngkdmdidiPe r eacti on- m Xture was 100 acidified to pH
1- ti d | .30 m.n,iMs 0 fh.
e ST ANy R
diengd MSHES) mfes2h81iM+{)3x) , and t he conbi ned organi ¢ phases
}"ﬁgﬁ a(xjr}é?i%@&cﬁyea b B5%npble 5GERg W&hlor&%%ﬁﬂsulf&fyl)-@e and
(hvloRetiens S S eyl 2 Ay ok s prefed ssigghee

Examspleddlusing. 8-4/chidEShenyistiion3i3-6-agabicycifRRH]dctan-Stopp, which was

i 5 | o[ 6
prep&n%d Qéd&]&} &rd% B&%%gggﬁh%@%&&é}%éz.%%c&ﬁwg ;; i ﬁé KINI(EI[Z

V\(E mple ONHOACNSO H Cd C To a suspension of
t h2-leterstenzdn@Suliogy!)-8-niethyis|12-tdard-taéyetoil&3.1.8 Blodeca-

2(6),@@&1,6,% (lgis)m/elggzbr@ aH)w al was added the hydrazine
é ood, stirri The v S
o3 ot &6 drsphed In e A ing bl Endisreeni R4 an
hydrexyethjigane)-@-dzgbidy2I0[33. 1]ridpmﬂ3-ommhn&t\ms pepased ap tiesorbedfin t he
Exaifié 9@§§|rtﬁje g(eﬂ)ﬁifrfe%d hﬁ'lﬁm@or%rép Smﬂ'}g a§éé é?é?) 'ﬁ'e?féruLe%clé’l"aS

evalﬁ%rra under gﬁ bel ng
Olivejtar Margareta.agh Céemﬁ'ﬁomm@wwamo% )'d’@%"‘%s di ssol ved
. Example 81
12-(4-Chloro-benzenesulfonyl)-5-methyl-3-trifluoromethyi-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)-9-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, CDCl,) 8 7.58 (d, J = 8.6 Hz, 2H), 7.29 (d, J = 8.6 Hz,
2H), 5.29 (bs, 1H), 451 (, J = 5.4 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-henzenesulfonyl)-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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wi t h di chl or onet hanefi sopropanol (4:1) and water. The
organi ¢ phase was washed with 15 water, 1% aq NaHSO4,
1% ag NaHCO3 (2X), and brine (2X), dried (Na2SO»4), and
evaporated to yield the product as a tan solid. M
(ES) rrr/e 354.0 (MtH)'. Simlarly the follow ng
conpound was prepared foll ow ng the procedure above:
12- (4- Chl or o- benzenesul fonyl )-5-nethyl -4,5, 12-tri aza-t
rlcyclo[6 3. 1. gég 20 2(6),3-Bien-3-ol; M5 (ES) W
368.0 (MAMR(CD b@fé(@a!r%&fifﬂélszvi %Rjdth@ﬁmc%acﬁ@(br

akowe), £BRARI£5.8¥z, 1H), 2.77 (dd, J = 17.1, 7.5 Hz, 1H), 2.44 (d, J = 17.1 Hz,

Rt e AL R

PrE!ﬂE!BI&cLas descrl bed i n Exanple 5 using
SN ChIBN-BRAERELIRshy gjz% &théza-tncyclo[s 3.1.0%°|dodeca-2,5-

dien g[yg @aﬁ?ﬁgﬁgzgé "gné % ydr oxynet hyl ene) - 9- azabi cycl

was prepared as described
| rPrépegattly @cBation oH 2NHAehlpIGDEN BeBiligny§ 2, 5(\&; tiaka= 8. 6 Hz,

tncyc%té 3. mm&adecaz }_@33 -ifne wbing a@etﬁ cHgndeZH maj or), 7.28 (d,
m nor) H §M§E§C?B‘3)n§ 8§I1H)87065n(‘§ b § 8 Hg, Zi'g 7(%(%)_' §8 Hz,
mZhb.r5)23 (4. S46HX #.51 {1, )= 64 8izHH), 2189|'ﬂdd ey 1810 7.94zA1H)(2.60 §, =

3$1) Hz55 (dH = 18, d‘ﬁi th‘ g’e? }(96\{9 Zir‘i) fTédJPb;d (n3 29}2_'1 3o- ?%Qﬂm

m xture) 2.
m% 256(dd J—172 80Hz 1H maj or ), % a7
(@xa@gh&? 2 Hz, 1H mnor), 2.04- 1.87 (m 4H

m fshél-ﬁli(ie\.mo -gézzéneéﬁlftf@)-ﬁﬁz n -tHEfo\o[s L1 o@ ERdetd-8 5

denifomsiin w&g‘m«rmssswawmka Crieyel of 6. 3. 1. 02
" Rieuheatiby 26@tioB of 1-@eBlofrepanediias)dEsieridad i n -

| f ) -2-
mcyc! ﬁ b d%dla‘%@ﬂ@) 2 l&é u%@g% @?ﬂﬁjé&% 1?%n2\n 3 one
vvhl c h Bﬁls 785 ¥y cr-6add 44 =8pHz,
MWS((GDM)&} 55(s71H03.6T(hept., 3=8.5HAH), 2. zﬂdn V= 278,68 Hz)

ﬁl& o, 3;2(9 SJZH)J 8 Hﬁ%%) @6 m, ]2l—§|)1’ 71E?Z§16(T( ?_Bn 1 5% 1?1&41425( m
LA e o o 22105544 B P19 1. 670133 (m 4H):
MExamble 88¢ 338.0 (M+H)' Exan'ple 59 | 6-(4-C

t e éfa%@%“ﬁféﬁ%%%"? MASEEREETI0 3 5 7 et
tricyelgif- 5 dadesa-2idionsdy i Petimethy! @mmé osiop Rishisd by
acyla8er( ot 4 12me@h@ﬁydme%uﬁoﬁwm/5 J2-Biatdyichcdie)3rROA b a-R (69,3~
dleneaﬁﬁlg'z%é@té%s%b@ré]cﬂl?e 34 agge whi ch was prepar ed as
H NMR (CDCls) © 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-carboxyiic 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, 11-!). 763 (d, J=8.8Hz, 2H), 7.32(d, J=8.8Hz, -
2H), 6.03 (m, 1H), 4.79 (dd, J = 17.2, 15 Hz, 1H), 5.36 (dd, J = 10.4, 1.1 Hz, 1H),
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ol e.

3-am nopyr az HNWVR (CDCI3) 58.21 (s, 1 H, 8.08

(d = 2.3 H, 1 H, 7.61 (d, J =8.6 Hz, 20 2H),
20 (d, J = 8.6 Hz, 2H), 6.70 (d, J = 2.3 Hz, 1H),

5 6(m 1H), 4.66 (m 1H), 3.29 (dd, J = 19.9, 7.7

Hz, 1 H, 2.90 (d, J = 19.9 Hz, 1 H, 2.19-1.93 (m
1), .77 (m 2H), 160m1|—|),143(m1|—|)l\/5

or o- benzenesu

B%%h;é'r - 155 VJ-‘b&QILﬂ&?gEH@W@H} Q%QW@EQM?@OHz

T3 G AN 157 B At P e | BRI

Em& usi ng 9- (4-chl orophenyl sul fonyl)-2

( fmcui @mn@w%.%ﬁbfm%na@@% £ri%ed 9{c§c|817 %]mr]ﬁmeéa-ﬁms 5
escr i be Exanpl e nd

ar ed
*"e"yjyéﬂ??'ﬁ%ﬁgi% S BERA Esbe. 1 NI\/R (CDCI 3) S 8 13 (s
1 Hrepateds8 désﬂ:hbed.]n Exdnple 5 Gsiry H@-chidtbplisnylsdtot®)-2-dt , J =

(hydr%@g%ﬂ%e%eg@%zﬂﬁcfcléﬁ)a 1%@))21%7 ége w crhplas goﬁeéugl%d &8 Besct:nbeh it
Exarrt[)!g Bf)and Quag@m(eaydrgc nﬂg %eep&so !iﬁan I\QasgquesRasg% Naghmana;

Khan2Kt2fld Moldnnfetly Sizithke, Guedher} Dé@ieCknHelmikVollies Vpdligartil Liebigs
Annaﬂeﬁﬁéfs’ |89§-96 benzenesul fonyl ) - 7- hydr oxy-4, 8,9, 16-tetra
35" ’

aza-
t et r acyENYR16DGL)P7$3 1s.dH). T S 3¢ d FSSHH22 B Y34 (6 I 78817 ae
NezH),D3(S) 1/W)E4.6D8r 6, 2H), M) (br s1 O, E8adER) L= 6220, 8GR {4 1)
t gz
?&égnyl Wé%gqﬁt‘? égzzaH)'t1e¥6r1a%2y@] » gH), 1.38-1.18 (m, 2H).
MMMO 05' 9] - hexadeca- 2(10), 3, 5, 7-tetraene; M5
( ES)(4-ChrélbénzBndsiifoyl)-4,6, P3-riazd-eidyas[7 da0tTiriieda-2(7),3,5-

4-chl h I f [)-2 5
tr’en%ﬁlgz?%xy me%{ﬁ {RB'HS)E( 9- ;z aglr gsclegyssgl 1?%n?&n 3-one
T%H@T% dﬁ?cé?ﬁﬁ'@e xaeplefpusing Héwhipiephemyisyiond)-24 and
(hydrexy@nathifiencd-oRREdINL B 3270nen-5-bheNMikcH Vida@hephred a8 dadtrikedt, in
Exan'tpg)cﬁ(} aB%?onﬁmxdsﬂe ggesat% ‘f%f (sgl_slajc@yGéoIgy( %?étz_?lgl) LZ:}_%MEE 1j é»gs

Annaien@erzﬁmzve 2339, (15328. (m 1H) 4.68 (m 11-1), 3.30
CkampleB920. 0, 8.0 Hz, ,292(d J = 20.0 Hz,

1 %éé)fh%ni Eﬁngnﬁesxgc’)\ayn)] %ﬁ_@ uorgxm ﬁ“&Flé riaza-tr?c%c(om 2 H,
[6.3. 11Q§ "ldadeca2(f.3-dissa MSHESUIME 0 (M7H)singleseparatg egantigmerst r aa
Z préfakddae dchlbed in Example 5 using 9-(4-chlorophenylsulfonyl)-2-(1-

ey SRS S Gl et S ERENR 1
Exanple p4iuging gmylmﬂgwp@gemyuthym diigeppopylarmine, 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]tridéca-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 hemisulfate.

Example 91

3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0>*ldodeca-
2(6),3-diene MS (ES) m/e 372. (M+H)

21-

(ES) me 389.0 (MrH)'. Exanple 60 16-(4-C
h

|

[
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15 (hydroxynet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one
whi ch was prepared as described in Exanple 34 and

3- am no- 5- phenyl pyrazole. 1H NVR (CDCI 3) 5 8.18 (s,
1H, 7.97 (m 2H), 7.67 (d, J = 8.6 Hz, 21-1), 7.50-
7.38 (m 3H), 7.23 (d, J = 8.6 Hz, 2H), 6.97 (s,
11-1), 5.25 (s, 11-1), 4.67 (m 1H), 3.36 (dd, J =
19.9, 7.8 Hz, 1 H), 3.00 (d, J = 19.9 Hz, 1 H),
2.20-1.95 (m 2H), 1.78 (m 2H), 20 1.65 (m 1H),1.47

(39 p}@&ﬂy e'(ﬁ]zogize. th h b?lszeréesf%m(')s_%s?%glﬁa phenyl) -4
tf'CV°‘°E§ 31@%@1’95’2% 2(B)3-dgne Lt§[“3 N@“P“@EC%}‘U%eca 2(6), 3-di ene;
gé 456.0 (MtH)' . Prepared as described in

Eg@@-hﬁloﬁo HéAzQ.@esﬁaf&@%‘-ﬂ%&ﬂi‘? YL {rﬂiléj{rﬁ%lgl% 3 s]%o&eA&a-
2(6).-#ipag MB Keh /e 82 dfil) pingle seppmteAREAM®E ene) - 9- azabi cycl
0[%&@]&@ @a@ﬁbe%h@ BanYdlE S Hbingas( 4-cﬁlbﬁbgﬁdn9|du!fbﬁylﬂxﬁcr i bed
SRS Gl 4 M0k, which g feBineg Bs Gopipa
Exampig, 3¢ using Bﬁqtcmﬁr)'!e; @)d;iihaum dilspprepyianing foﬂqmag(bv sgpamatippsing) | 2
HPLGFDﬁ%g@@%avég@n%—hiémes;l H, 2.66 (dd, J z 17.2, 7.5 Hz, 1
ory 5 Saerberh T hmictle dndl fedid Al Ay e
EHaRes.68(br s, 1H), 4.45 (t, J = 5.8 Hz, 1H), 2.75 (dd, J = 17.1, 7.5 Hz, 1H), 2.45

5-(8 g 178Uy 9| £ Q4t)(n) 214, Pad22br i a
Vé é_»l ch g?%gzbgs g'g’ 9]62-332?2%?2%03 dl(ené v (2 ES)
Mg (I\/H-H) Prepared as described in Exarrpl e 5

usi ng EeartionertByfH NYRAGRERESTHR A, 98B HABH), 7.28 (d, J = 8.8 Hz,
cfﬁr@ rmha&yhﬁ)ua bR 5.8k hmrmxaaebhwwn% +9- A 3hiuC!

Ol e 155909, Wk oz f%%p%mg,%%( gﬁ?? 352%"

8331)25HZ 2H), 7.22 (dt, J = 8.8, 2.5 Hz,

7.B3m @,931H) 5 20 (br s, 1H) 4 42- 4, 35 (m 1H) '2.69

(dd, 1% Hzm én%j =17.1 Hz, 1

I—I)1 = Bg)r&bgge?qﬁulfw)-&qlﬂ oTe%I-d( 2. Hlapa 1. 36 (s
tricy@é{p.3. 1% Hopdesa-@(6),3-diene MS (ES) m/e 388.0. (M+H).

13#@65@@’939%&19&1‘1%@ 5&3%6'9)(4%) Lé&p@&ﬁ%}mﬂg '\g 12-tria

el PrsgHre! RS SRR

nydreipeiny)ings ?49%2‘9!5‘5'0[3 lagpdnacy
Exampisi 34glsmg ety iriflugrodme thtecemnid ithiuamdiisSprgpglamine.
Ch' or Oﬁ?ﬁgﬁégsbfwéé dZJ!:QX% 'ﬁéw'#ﬁer)za?gg%ﬁ)h fycl
DB RSB, EhehiA GooT G g 1150 (G < 174 H,
I OlH),-205A1z82 (s 2H) Q78B4 thp,2H),A asr(nna'lzl-a 1.40-1.25 (m, 1H).

Example 94

12-(4-Chioro-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 § using 9-(4-chlorophenylsulfonyl)-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 (CDCl) & 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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tricyclo[6.3.1. 0zl Bl]dodeca-2(6), 3-diene; M5 (ES) me
428.0 (MtH)' . Prepared as described in Exanple 5 using
benzyl hydrazi ne and 9- (4-
chl or ophenyl sul f onyi ) - 2- (hydr oxynet hyl ene) - 9- azabi cycl
o[ 3. 3. 1] nonan- 3- one which was 15 prepared as
described in Exanple 34. 1H NVR (CDCl 3) (nbdure of
regi oi somers) 5 7.88-7.81 (m 1H, mnor), 7.59- 7.50
(m 211), 7.49-7.43 (n1 1 H mjor), 7.43-7.11 (m
5 6.91 (m 1 , 5.25- 5,17 (m 1H), 5.15 (AB
Fg—ﬁ’—@—‘i-éa Hz, do = 21 2 Hz, 2H, ninor), 5.01 (AB q,
J 12- @Kzf&ro{vﬂanzedesmfoﬁﬂl) :Z-diﬂnpromdthympdﬂ)tnazé- 49- 4. 36 (m
tncy&lot&s 1 s Fd%déé&dz(g)% dterymsleesimﬂe 3880, é’MJF'l) Z%Qpa'ﬂétélaﬁale

maj or) d,
ena e’iH maj or), 206 182(m 2H) 172142(m
2 H)’rppaedfléb des@Ded imEx@tpld b usibx S{ApdhioréiBenylsulfonyl)-2-(1-

hydr et(nﬂld @IaQaﬂﬂ:Qy Qfdndnt @-5%' )vfnaw ¥Aanﬁi a3 d\]—:ganéd ifza-
‘*‘? AR R o=y

eca- I ene
uscnvnﬂﬂl)y* d'f'uzwawegw?dé@% d'&@erewl% fq“.oveg Pr@r%'on
usnglSiPl[(gMBtBde bave pdeprate Single enddtidrders.

chl or 0%‘5&)@@%“9%%&%‘8 9":92@’!}9*3%282%) 7.3 % $0 ey

o[ 3. nan g rlbed
i nHZ2HMBI08 (3= 53R B 5628 (br's, 1H) 44 438(m 1H) 258(dd J=

16198 8AHHNI9); bem(aemesmb fiormH))2.6b-678(nB 285 1 peniaan ) 30
te;,{dacycl o[ 10, 3, 1, 0Z 10, 05- 9] hexadeca-2(10), 3,5, 7-tetr
aene M5 (ES) n1e 390. 0 ( M . Prepared as descri bed
i n Exarfprationer; thigNMR (CRGEH) r@dﬁe’rry?@b’?f%)ﬂ -37.(9,) = 8.8
( hyigl ety wiesthy  6mne Hz, 99540l (Bys; ), 3.58 (¢ 1] neum aua )@ (dd, J

S e 2B GP 2lEt 3F 1253 AT osfoal BRR 28t bz,
8 11’80~ §5(nl]3H1)1 SHatess 137, 42 Hz, 8HB Hz, 2H), 7.30 35 (d,
JExa&,@gw 2H), 5.35 (m1 H), 466(m1H) 339(dd

%&%Iﬁgozgoenze?gﬁulf%ﬁm% nvfﬁt]ny?sz:fgr%M% 122%&8 Hz, Y
tﬂcyehis 31§ 1dodercp-2R)Sreiene M(ERS oy1388.9 (M- benze n es u
| f erayparsd ds dEBéibEd tnhaxsmae § u&n@&i&(rﬁ&ﬁ}hﬂﬁ%ﬂyﬁhé)@
%W

tetraene

0
cio n?]“énqiié"%ﬁ*%ﬁ@é&'°Y°’°E?é iRET abe gl pRisteperen
Patra; ©rangb ¥ @meglhpd? dighnyunianps, ohylejraledmn 1998, 54(34), 10167-
10178hydr oxymnet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one

o e nor SR TR 82 o 52 Blarpy agl o G Rl e o
8. s AHL,$A7 14H) = 53 HE5TH)CR.80(de; Jg= B.947 4 HzHjH), 248, A 16.9 He,
8 fH)Hz.43 (s%ﬂ)), 2.52-865 (@S 2H)11 H)s garfr J&2 o(smz. ?LH)H) 58-3 A8 8 (189,

) 7368 Y= 56 4 B, )P

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: "TH-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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1H, 2.72 (s, 3H), 2.17-1.91 (m 2H), 1.75 (m 2H)
1.62 (m 1H), 1.33 (m 1H). 10 Exanple 71

16- (4- Chl or o- benzenesul fonyl )-4,6,9, 16-tetraaza-
tetracycl o[ 10, 3,1, 0Z, 10, 05' ] hexadeca-2(10), 3,5, 7-tetra
ene M5 (ES) me 389.0 (MtH) Prepared as described in
Exanpl e 5 using 9-(4-chl orophenyl sul fonyl) - 2-

(hydr oxymet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one

whi ch was prepared as described in 15 Exanple 34 and

2- am neh4HigRgas: oMK @b@;s) 5 THNMRs £ 89%z-Milp, 7.5 B3 8.7
S ot b by S gt o e

1.2B0Hg, J =21)1 HE 195 1(959 83 (mH3H), s, 261847 arm)zH) 31 (dd

J Bsark8lels 7.7 Hz, 1 H), 2.95 (d, J = 21.6 Hz, 1

% ; -§1§ Em&‘hé}f# Benzenesulfcgnr;\)-xlz 4_!? 2-tnaza-tnc§crn>[6 %'1)02 ‘]godeca %{E? 5 c
dien-7 gl iaeetamiveddS (ESH Ve 358.00herHA, 12- dl aza-tricycl o[ 6.3.1.0'

O]Gh?ﬁr%%s a %})dlﬁ:f Qf'tﬁegﬁedg@tléﬁhZ'H—@htgl%gbe;}ze@\%w&nyl)-tt 5,12-

3 5u3|ng }/rox am ne
tnazaﬁv@)?ls@m%q §]8%deaﬁa(6b3- 13n 3-ylamme and isolated by Separation using
HPLC Kbthoddbieiny 2 sebafamngﬁa)moﬂne(shydr oxymet hyl ene) - 9- azabi cycl

3. 3. 4 5
Geaer HLRBA AR s 4% 5 TR 0 -
ortg 4% (m, 1H), 4.43 (m, 1H), 255(dd J-173 77Hz 1H), 2.36 (d, J =17.3
eHy, m))nana (o3t t.a8rintl @HY 1 80 On, 161 1 1ed 3 n2z(ar, RigYandcycl o-
10, 3, 3,5 S
o st SHastag Rl S L ERIFS
udtzng o4 'E»H Msw@nw)&ﬁﬁ(%yﬁ)ﬂé 2 Hz, 1H), 2.36 (d, = 173

( it g.neishyenes nf 28y, alsd oy, [135331.2d (ropIAN- 3- one
whi ch was prepared as described in Exanple 34 and

3-am no- 4- pyr azol ecar boxam de hem sul fate salt 'H NWR

( Hrdchsignalinpassay for sglegtiveighibifeqs of gamma secretpge. 7 64 (d,

J AcoBvefgdrice of etdbnce indRQtet that e Garimd sddratasa idpmplbx, Gé}m(rbéd
of théz%é@fnm té)%ﬁgs ﬁ?dn%m%lng%%dﬁaggﬁé g‘le%gigf@% (d;ie:u
prote(nr{;(\PQ);_gnd the ggcl( ﬁqimlmqproprgg‘,DQ fiyroopg B2 By Saﬁggg %ﬁqrgﬁr@ 74
H. vah@erbtithélb | G 1GUn B IV ARei| K. 00K Flouré-=a8F N'Vand efive (085 - pent a
‘e S Gofit e ool ceavage gy prcsy prsin gre
391(q669) 3§7a‘?0e09f§50®9'( Ri- Mg Anmeti i Cesperad- §alig - GEagsseprts. J. S.
MummX B ISehrbettis v ISthfivérd, 1 8l Wblfd?hﬁ: oyRayek HIOEAYIG. R plesenilin-1-
depeé#n{jgi]aWangethYasg ?l?e) o%eas I%%% reggage §f fﬁl(ch uﬂ%&u@i%?n in."

repared escr
Nature 388(872pri518r22;, I\Qmm: tJr$ alz-d&1. 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 secrefase 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 Noich: importance of proteolytic processing and its '
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"H NWVR (300 MHz, CDCI3) 5 8.26 (s, 1 H), 7.62 (d, J =

8.7 Hz, 2H), 7.30 (d, J =8.7 Hz, 2H), 5.26 (bs, 1

H, 4.70 (bs, 2H), 4.60 (bs, 1 H), 3.19 (dd, J = 19.6,
O H, 1H), 2.81(d, J =19.7 Hz, 1 H), 2.10 (m
1.94 (m 2H), 1.32 (m 2H). 10 Exanple 75

-(4-Chl oro-benzenesul fonyl)-4,5,12-triaza-tricyclo[6
.3.1.02'6]-2(6),3-dien-3-ol M (ES) tale 354.0 (MH)

Prepared as described 1n Exanpl e using nethyl

regusgfo%y ﬁ!é'e% Qﬁh%‘? )ﬁ&rﬁélh b oy fubd ﬁc%%‘& g?s A 93(4); 1683-8; Schroeter,

E. H pf By Koo 82 KPP 8o NESen ORAIDS recses hapRiy SR

proteoigtidrelnade®f iatnatellular domain.” Nature 393(6683): 382-6). In particular, Notch

s:gna%ng( écg&a‘?&%%ﬂ&@% loﬁ'ﬂ!a h\%ﬂxyia} a% h%ﬁ)@B B’b’tﬁé Bﬁoinﬁwlﬂr%a%ﬁong 0

factoq\/mlfé—}enha[g@gefﬁphtjagﬂ Trapgngqsog@yeqvggo%%g 3731 is Q\g@lgtyd by de-
repre2diérbef CBF1/RBRJKUpen Biadiddby(MIES in the nucleus. These facts have been

expl H!é@@%i\;ég%za%f%ﬂg e%@g%yg) gi‘(?%pélﬁnémg ’-i&%%td g@feﬁlge'l de 0
Salmsussf- BoleuiC- Betopen abd 8- diayward (Q86); rTﬂEﬁ%tﬂGb'l“ém@@'iaﬁg
Notchreddivatd3)oBra/RBRek-RP@s¢8RigBNds bYa(rechanism resembling that of
=gt AR CNAS Ll Pl AR, P o S kB e
"Congtitudively gctiy_ethmﬁn iNptchit h@ﬁﬁtﬂthe@@p%p@éactor CBF1 and stimulates

trans@rﬂbﬁ&r&h Iﬁé"br@ﬁl@@f&méirﬁ@afm lrdspBnsive element.” Proc Nati Acad Sci

S%%E (3 3. 1] nonan- 3-one. See al so: Bonjoch,
ares Ana; Quardi a, Manel; 25 Bosch, Joan.

He@mmwrewe inbiglfors hasedpen absersedria bloci NIQRFoTRHm. MM |
mhnbﬁﬁ&&l&lgrﬁhﬁg (B0 strébper B WB ARndd#, P Adpers /. @Qfﬂ%d( G}aessa%r@ J.
S. MurTH %a_%érboeﬁi?\i gﬁﬁﬂjveﬁ; g%s \éolf?é W(.? ffygp E?—Iz( 99%4 Ai&g eéeéf]lﬁ\_ 5
-de;(empeng spmmas@pigsmlikepipteasp, req@ha(qwelgaqp of f@@gmjir@em;ar 30
domaw‘ Murgbbseemp Qﬂi- eBli oA Ogéo&ngé éfmh% ?tn@émfate
0 ec

coreAL SRR B oﬂégﬁn@% IS 2 1he S i
of Nadichssignaling dy gammmmmmhmm 3rpdstEai;ed i e\adimiting fachr inghe®. ;
theralyBitD Biity. MOS8erid tderﬁiﬂ} s%?eﬁhve@@fnl‘na s§9&5§e‘ ihHibitof3OREhdhe G ; am
el AE P HAA s AN R ng Sheen i ARSI NGieTe) 1 "
NotchY@Bstast (ZERY! ) Braidpd by DiSSag-Welnan@isten miro liscat therlndversity of
Cale&xrﬁn@ BVLo\s e'iesJ(@cLA |28 88sctibddGy Shalbr, 8., b. Neiz§4d® qacis?en% 6),

Lindsd, fBF 98y a&wa%iépia \ngma'a%%r((m "'33'%?%@\ ’g@e‘ﬁg‘f’??

cell Qh‘fe(e@hatuhm throopihe GBF tindépengdn) pRhway.” Development 122(12): 3765-73 in
comHinBteH A¥MREE S B hEdsibRs @gi?é%s%)‘é‘doﬁ&i’geﬁe HhhosEnudLRR,J. J.,
T. He\l\,ﬂelcl-J’1 Svﬁ\onpl-f %gey?gl 83 eteergo%ralng % D. rPayward (1996). "Truncated

mammalian Notch1 activates CBF1/RBPJk-repressed genes by a mechanism resembhng
that of Epstein-Barr virus EBNA2." Mol Cell Biol 16(3): 952-9).

When 4xwiCBF1 Luciferase is co-transfected with NotchSE (ZEDN1), gamma-
secretase cleavage of NotchSE releases the Notch intraceliular domain (NICD), which

translocates to the nucleus and de-represses CBF1mediated franscriptional 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 Notch3E, and as such, a reduction in
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Exanpl e 34, followed by separa ion of the chiral

i soners using HPLC Method 2. "H-NWMR (CDCI3) 6 7.60 (d,
J =8.7 Hz, 2H), 7.27 (d, J =8.7 Hz, 2H), 7.23 (s, 5
1 H, 5.26 (s, 1 H, 4.44 (m 1 H), 275(dd,J:17.1,
7.5 Hz, 1 H, 2.47 (d, J =17.1 Hz, 1 H), 2.03-1.86

(m'2H), 1.67-1.33 (m 4H). Exarrple 79

11- (4- Chl or o- benzenesul fonyl )-4,5,11-triaza-tricyclo[6

PRRRN 4 5 SR N RGN T G
cleava§ie OiNatbHoE!r phmparbauditien@l,valles of compounds for inhibition.of Notch
sngnal&ﬁqx%%xmﬁﬁcﬁ%\‘ Bets dnﬁon@ﬁ@m&igﬂn%bg‘sw%eﬂg i Eﬁﬁﬂye&t@@ﬁde in

was prepare descri b n@ usi ng

the sefecfion Oéﬁ?'ﬁﬁoﬁ‘ﬁﬂ?é'?ﬁw@’ﬁlﬂ?"o%ﬂ'?d REOREStY B POYPBY igfjildtion of peSaet an- 3-

amylo@rsgnthedid with nvisisial inhibétjpa oBdoteisSigeting. | bed |'n Exanpl e 33
usi ng 8-azabi cycl o[ 3. 2. 1] oct an- 3-one. Exanple 80 15

12-(4-C
hﬁ!é'@qﬂﬁﬁhg?ﬁé@ﬁw onyl )-3-nethyl-4,5,12-triaza-tricyclo
[Gaﬁmihréb%ﬁ’dtaﬁaéesﬁ 2(6),3-diene M5 (ES) W 352.0

QIYF%?’ ae Pe%’:egag% ﬂﬁ ﬁ%ﬁ\r 'a?%a?rﬁs; E f@%g%@p oq'né%sﬁ@ lttﬂ!%pecmc

oro
proteqiiel Flexypge ﬁ‘;arr MBﬁél)strgte AWEBICS 2% Bwe fysign prpisimhatitber’Riqsite.

The a¥¥aly Qébd\/ﬁ%rtﬁﬂﬁﬁlaﬁéﬂ@x@éht &amarszb;emlmemwa@swm@a%aus I ng

d
secre%g énzymé Erg?ar%tnog a%a r&c : n\llj%narnyu R)E‘S 0%?6 c{)ﬁ!alﬂm%th§%ete%lma?
125 aje spignef techedish w@mﬁ&emwBt’w 25/e) agipe subglraigplhis 81

assaymrz(véd Klagls@bg bedNBg WS the AR aliSrea@ioh Yénertihg 4 Eibalag® et hy

produ{:t that wé? 8:TpEure:§ia \A_ultﬁ ép g?raoobglé%daargP%y sgecéﬂc éor§ éheﬁéo-(aggoe 0@40
site. The gawremaﬁrmﬁaﬁws dhendetscted inadsandwichE&iA assay Wiang
blobnﬂﬁlémbébtmé%rﬂl@d)&}%aﬂﬁ(i &ificdo AP 17-28) Streptawdln-llnked alkaline

or n n r ox e a
R T i Ry S0k BB ABRLEER e
amouptypf Eﬁamm H0®4t Tiki$ ergaywis/ised to didcovsr era@ibnmlean’mbltbfspﬁu um
gamn@geg,ggggpyl am ne. See al so: Ferrer, Leticia diveira;

t | . Chemical Co i cati
2o ety Nk (300 Mo, GO 3) 6 7.58 (d, 3
= Bgefly, a-|t49 g, sotntl@gaf BECHAPde@r@ent-ras m3BH \Ammyvatesatzg°c
and tHeR $otdtedfor 30AmiRtted 4t thesame Terfpel#urd. Tk waﬁne'iiosoluﬁon otH), 2.60
BIgC%q’% (T*bgls(%%g?%angiopg@ylﬁ% r%qu%ditergépq zNﬁ? usg'c_ib%o d'ﬁ?gzﬁm e

Brain giract Type-V (lipid containing a minimum of 40% phosphatidylethanolamine) from
Sigmal@t.4ot#) M) & PEIHESTHERI Jf 9 I ﬁﬂstéoluin&r#&h@mb |B360H¢\P§ 12-

anc e i o o o5 Bl Pz renearngd ol Hepes
and s@dimphl@ids lesn‘insg s@lution conthining Hépes pltfen sbdivry chloritie( 1-
BigCHME RYGhibrlisle Rebe B é%le%uﬂs&u&n“oﬁ%ﬁﬂ%reﬂ% ch
(25 UNBS Rl D A S 1 255 G2 & (0.38 Shalrih.

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 100p! of the
reaction mixture was transferred to a capture ELISA plate and incubated overnightat4° 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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Exanpl e 34 using ethyl trifluoroacetate and
di i sopropylamne. 107 '"H NWVR (CDCI 3) d 7.60
8.8 Hz, 2H), 7.29 (d, J 8.8 Hz, 2H), 5.33
H, 4.53 (t, J 5.8 Hz, 1 H), 2.77 (dd, J
Hz, 1 H, 2.44 (d, J 17.1 Hz, 1H),
2H), 1.80-1.40 (m 2H),
1-[12-(4-C hl oro-benzenesul fonyl )-4,5,12-tri

cyclo [6.3.1.02. 6] dodeca-2,5- dien-4-yl]-ethanone M5

(E&ultee 380.0 (M+H). Prepared by acylation o

2.07- 1.
1.40-1.20 (m 2H) Exanple 83 5

l'ithium
(d, J
(br

s, 1

17.1, 7.5

90 (m
aza-tri

f

1?64%" %@p&ﬁ éégédodgﬂle%cnﬂe@abgee é)!’hibﬁgoainhlbltlon wnth

tric eca-g‘%p |eneL3§,lgg ‘ﬁ,g
an ICsp 9134 IP WW“M n@ra@ge—p 8ePnis-10q pii (Blyorgileggthany —
100nMB(C3. Hz, 2H) 7.33 (d, J =88 H, 10

AT M ek I AT e s

HJ2-(4sClgcro-bergenesiongl.5.12-882a. 40 (m 2H), 1. 40 1. 20 ()
tncyclé{ﬁl?B A OE}MBJ:Q(@)‘B-dIene N _

B T A S A I
trlcyclﬁﬁéﬂﬂﬁslﬂjdd]ec@(%dmerpropan 1 -one M5 (ES) nile 408.0

Chidro-beivre BHo- -

]I% ? hlhf)-oro-ﬁééumeﬁ)r’:}e%ﬁx{cf%gﬁ)gm W%naiaZ triaza- A
tricycl I3 @8"3323 '@] dodeca- 2(6), 3-di ene usiing

|$@ub¢ly¢ry4beitzbmesnlfodﬁ)-6-blh¢nmm38$C@@tra'—)zas 7.86 (|s, 1 H)
tetracgdj% ?S’fj(bz"‘ﬂﬁﬁhhéxaﬁ éz?'( @ld)ﬁ T'tl—ngé%% " 67 {_h n8L7 TZ’— LI'—':D Hz

1)16—(42C‘.lgqrcrpagene\§ulfonll);-?-ghengMzS ﬁG-tetrQq;alH) 5 o (d ‘J\ -

tetracyclol ®,3470%9,0°;hdx6cL 2(1 0)21-5)7-te&ae7\é- 1. 51 ( m 2H)

44

U7

. IH—122—(;
lor ffon )‘i{\??zg?arrpl e 85 Acetic aclid C
fﬂcyc"ZIGPﬂ’@- aldpﬂé?ﬁ'%@)é’r%@ﬁzenesul fonyl)-4,5, 12- tr| aza-
(LR W@ﬁl@b—ﬁﬁn&edas@%nﬁﬁ?@ﬁﬁ&éaibb—l |2§n 4- Iyl -1 ?' m?l;hy
95, et repared by acyl ati on 0
t"cyd(l[%ﬂ} 6c‘ §%§erﬁesuf onyl)-4.5.12-triaza-tlrlcyclo(6
3 1&(@“’@?—@6&@0@“ ifofg)-3-Brethyli-en 8- iugzaﬂ g
tricycidls BARFLELABMeiRHe; Chi or i de. " H NVR (CDCI3)| 5 7.9F
rEz'ﬁ‘Fﬁh"é’b’E%‘tzﬁﬁefPBb"&‘Y%5Pmrimﬁﬁ%4?§?¥&zﬂ sy OI—I’z, 1 H o
tricycio[6 45 06mod9ca:2(m$«ﬂer1e|z 1H), 2.06 (s, 3H) 1.197 (m
| 12 za , (s, <f),
vl o SRk B )
cyc‘i@ (LP Bra2 BiRY A '§tﬂf"?°8ﬁ'yl) 4 5,12-triaza-itricyclof
. 3-[12-(0-Lhofemneamasiioi)di, S 1Rtriaza- a
tricyclo[6.3.1 .0?%|dodeca-2,5-dien-4-yl]-2-methyl-propan-1-one;
Acetic acid 2-[12-(4-chloro-benzenesulfonyl)-4,5,12-triaza- c
tricyclo[6.3.1.0*°]dodeca-2,5-dien-4-yl}-1,1-dimethyl-2-oxo-ethyl ester;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza- A
tricyclof6.3.1.0%%ldodeca-2,5-diene-4-carboxylic acid allyl ester;
13-(4-Chloro-benzenesulfonyl)-4,6,13-triaza-tricyclo[7.3.1.0*Jtrideca- 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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4-carboxylic acid allyl ester
Prepared by acyl ati on of

12- (4-chl oro- benzenesul fonyl )-4,5,12-tri aza-

M5 (ES) me 422.0 (M-H).

35

tricyclo[6.3.1.02, 6] dodeca-2(6), 3-di ene using

allyichloroformate "H NVR (CDCI3) S 7.79 (s,
7.63 (d, J =8.8 Hz, 2H), 7.32 (d, J = 8.8
6.03 (m 1 H, 4.79 (dd, J =17.2, 1.5 Hz, 1
(dd, J = 10.4, 1.1 Hz, 1 H),

108 5.23 (m 1H),

1H,

Hz, 2H)

5. 36
4.90

H),

(a0, 9 =6 1 T Jcaproumarzﬂa (M TR, 28

—_’L7/1
T l—lr

(dd, yApF
LN

|
LIy T J°r

%nChlEr@1Zii-c@go-fe%th?sry{To%W‘sﬁZ-trféa (m 1H.

tncyclq[@S an' dedécacp(6),3-diene;

=J

Exanpl @ 8

Wﬁé&éﬂe@ﬁ\ﬁbhyl)éﬁkm?ﬁhgf 5,1 fz‘-tﬁ@z@— rrTyctol 7

t"CVC'%‘%% 3%@%}’ @ é:bp‘é'reed as desc?/l gg‘dnlennggrErgl)

31,02
role C
e 5 using

912-4-CGhidrebarpéressytiosyl}-3-diftydrgmethyl-4,5,12-triaza-

mcyﬁﬁy%ﬂﬁgsgaf%&?@gn@ azabi cycl o[ 3. 3. 1) nonan-

red as described in Exanpl e

3-one c

and

glraicioRebenseneseiondl-4-B182-tiagee al so: Hasan, M
tricyclcF[hS hjofﬂdoﬂbc@mmméulen-ﬂ@mne Khal [ d I\/bhammd Sn

shooda'C
at zke,

““gzﬁ%cr\fqr@bwgﬁgmfbpggﬂ ; ngegh“sﬂ Eﬁﬁm?{. . ga,,

tricyclof§$.1.07dodeqacR(6) $-dieng; 8 Hz, 2H), 7.34 (d, J =

1ok ao
CHeOt0OS

57.93 Ics,
8.8 Hz,

73 Aﬁldﬂeib&%ne‘éulfohyu:asﬁttnﬁzf—? (br—s,” ZA), 4.4
8.2 Hz, | H), 2. 44

tncycla}__[%iié%}_ﬁdlod%ﬁdz(s)% ﬂ%ﬂlﬁo@iz (m 2H). 1.76-1.52

(b s, 1
(d, J

11238-Chiot@bgnzene2idonyl)-Exaimptded, B8ridzs-
tricyclél{§3662- @%Q%;,gesul fonyl )-4,6,13-triaza-

(
tricycle]s. QAOE%Odec@pﬂﬁ@mydﬁml fonyl) - 2-

F%2Exanpl e 5 us'

tri cycICo[

=

,bs \TJ.J TToTIidarn-
in Exanple
Haj os,

( |
E%H-&H&EédiXhegPﬂe gﬁggggﬁfz‘gg

tﬂcycl?lﬁxﬁﬂﬁnﬂ\%p %@rda‘i”@ See al so:

Gyor gy,

J- oTie
34 andC
Snat zke}

QUB(EGTHdro-liophérg-sulBhyRABAR mzaer Chenmi e 1989,

SHal or o- benzenesu | fonyl) - 3-
tncyclﬁf‘»@%&fca%@%ﬁgd tiaza-tricyclo-

(1), 31-3
trifl ©C

[ 62-t4-Chiqsopepenssuioay’pd 512-Biagi-ene MS (ES) m e
uucyclcﬂ[%hmzesjdoagda@(@ﬁwﬂ-a enantiomers Prepared

406.0 .
as

%&*l*‘é?"%%’i%%"“?‘?m% AT

tﬂCkaP{§ ﬁ@xﬂ@ﬂ?ﬁﬁra(@ér@%ﬂ-fgwm@%l cycl o[ 3.3.1 ] ponan

c
- 3- one,

@(43@%@5@:@%@@06&3)??&%%@60 I EXanpl e

mcyclﬁé?*gmi'f' J%l teadllthlumdllsoprop

048y HPLC Met hod 2

37 Using
yl am n&
gave 2

sé%&r%iﬂceoangmeeulwnﬂms d2rrieza- Exanpl e 90

tricyclo[6.3.1.0*®dodeca-2(6),3-diene-10-carboxylic acid ethyl ester; and

Cc

The invention and the manner and process of making and using it, are now
described in such ful, clear, concise and exact terms as to enable any person skilled in the

art to which it pertains, to make and use the same. It is to be understood that the foregoing

describes preferred aspects of the invention and that modifications may be made therein
without departing from the spirit or scope of the invention as set forth in the claims. To
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| 3-(4-C hl

or o- benzenesul f onyl ) - 5- net hoxy-4, 6, 13-tri aza- 30
tricyclo[7.3.1.027]trideca-2(7),3,5-triene M5 (ES) me
380.2 (M+H) Prepared as described in Exanple 5 using
9- (4chl or ophenyl sul fonyl ) - 2-

(hydr oxymet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one

whi ch was prepared as described In Exanple 34 and

O net hyl i sourea hem sul fate. Exanple 91 35

. - i - 0)+ - 2= j aza-t
pricl i o G Gl LR Bty Bt Ry o
followipgzlaims\gepgludediys srResifeatiedt by chl ori nati on
of 12- (4-chl or o- benzenesul fonyl )-4,5, 12-tri aza-
tricyclo(8.3.1.02, 6] dodeca-2(6), 3-di ene using
N- chl orosucci ni m de. Exanple 92
12- (4- Chl or o- benzenesul fonyl )-3-nmethyl -4,5,12-tri aza-t
ricycl oj 6.3.1. 0P~dodeca- 5 2(6),3-diene M5 (ES) nie
352. (MtH) single separate enantioners Prepared as
descri bed in Exanple 5 using
9- (4-chl or ophenyl sul fonyl ) -2-(1-
hydr oxyet hyl i dene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one,
whi ch was prepared as described in Exanple 34 using
acetonitrile and lithiumdiisopropylamne, foll owed by
separation using HPLC Method 2 gave 2 enantioners: 10
Enantionmer A: 1H NWR (CDCI3) 5 7.61 (d, J = 8.8 Hz,
2H), 7.30 (d, J = 8.8
Hz, 2H), 5. 16(brs, I H), 4. 45(t, J=5. 8Hz, 1H), 2. 75(dd, J=
17.1, 7.5 Hz, 1 H), 2.45 (d, J = 17.1 Hz, 1H), 2.20
(s, 3H, 2.07-1.90 (m 2H), 1.80-1.40 (m 2H)
1.40-1.20 (m 2H) and Enantioner B: 'H NWVR (CDCl 3)

57.58 (d, J = 8.8 Hz, 2H), 7.28 (d, J = 8.8 Hz, 15
2H), 5.13 (br s, 1 H), 4.42 (t, J =5.8 Hz, 1 H), 2.71
(dd, J = 17.0, 7.5 Hz, 1 H), 2.42 (d, 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). Exanple 93

12- (4- Chl or o- benzenesul fonyl ) - 3-di fl uoronet hyl -4, 5, 12-
triaza- 20 tricyclo[6.3.1.0Z6] dodeca-2(6), 3-di ene M5
(ES) W 388.0. (MtH). Prepared as described in Exanple
5 using 9-(4-chl orophenyl sul fonyl)-2-(1-

hydr oxyet hyl i dene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one,

whi ch was prepared as described in Exanple 34 using
ethyl trifluoroacetate and |ithiumdiisopropylam ne.
"HNWR (CDCla) 5 7.62 (d, J = 8.4 Hz, 2H), 7,28 (s, 1
H, 7.28 (d, J = 8.4 Hz, 25 2H),5.41 (s,1H),4.51
(m1H), 2. 74(dd, J=17.4,7. 7THz, 1H), 2.43(d, J17. 4Hz,
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1 H, 2.05-1.92 (m 21-1), 1.78-1.64 (m 2H), 1.56
(ml1lH,1.40-1.25 (m 1 H. Exanple 94

12{4Chl or o- benzenesul fonyl )-4,5,12-triaza-tricyclo[6.3
. 1. 0z6] dodeca-2(6),3- dien-3-ylamne M5 (ES) mle
353.0. (MtH). 30 Prepared as described in Exanple 5
usi ng 9- (4-chl or ophenyl sul f onyi ) - 3- oxo- 9-

azabi cycl o[ 3. 3. 1] nonane- 2-carbonitrile, which was
prepared as described in Exanple 9 using

p-t ol uenesul f onyl cyani de i nstead of nethyl i odide.
"HNWR (CDCI3) 67.61 (d, J = 8.7 Hz, 2H), 7.30 (d, J =

7.Hz, .2H). 5.10 (m 1 H), 4.36 (m 1 H), 3.59 (bs,
%Jsﬂag@g%a%, J =17.1, 7.3 H, 1 H, 2.30 (d, J =17.1
Hz, 35 1 H), 1.96-1.83 (m 2H),1.59 (m 2H), 1.47 (m
2H). 110 Exanple 95 12-(4-C

hl or p- benzenesui f onyl ) - 3-di fl uoronet hyl -4, 5, 12-tri aza-

tri cl?cl oPe?%U@L‘OFQ%%fQHBSQ(e),s-di ene MS (ES) nfe

388.0. (MtH) 2 separate si§9¢e enantioners 5 Prepared
n

as described In Exanple % %

9- (4- chl or ophenyl sul fo N T1

hydr oxyet hyl i dene) - 9- a2ab¥ cy®,o[ 3. 3. 1] nonan- 3- one,
whi ch was prepared as described in Exanple 34 using

et hydterdbisbrer) anémbe, Andures bhstdradiidns?® AN} RititdiRers or
foll owed by separation using HPLC Met hod 2 gave 2

pﬁ&ﬁ%@&&aﬂ%ﬁ@&@t%@él‘i&ﬁ@r@%ﬁ Enantiomer A" H NVR

(CDCI3) b 7.75(d, J = 8.6 Hz, 2H), 7.45 (d, J = 8.6
10 Hgherdh: 1), 6.06 (t, J = 53.5 Hz, 1 H). 5.22 (br s,
1 H), 442°4.38 (m | H), 2.58 (dd, J = 19.9, 8.0 Hz,

17678 T Y oakd Refdfoanor heerde Rl R A

o B iy o abigfefip i,
LAl b ey i b o oot
hidfé)%iﬁ?kyg%ﬂﬁzylgg{), Fﬁgd)gfz-gcrﬂplﬁ:ée‘%gW-Ném@ﬂ, &-Slatk&toyl, Eo-
CHIGORR, BRI B o B 5S8R
L R Rl R B, AFPE 8o
SRR R D B o R R
i35 ‘opbyallyterlasBu whtn'an’ t5) 2B br -RRES BRSSH, R bRERs
the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C1-Cs alkyl, Co-Cg alkenyl, C4-Cs haloalkyl, C2-Cs
alkynyl, hydroxy, hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, ~C(O)OR13, -(C1-C4
alkyl)-C(O)OR+3, ~CONR1oR11, -OC(O)NR1oR+1, -NR'C(O)OR”, -NR'S(O).R’",

-0OS(0)2R", -NR’C(O)R”, CN, =N-NR12, or =N-O-Ry3;
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"HNWR (CDCI3) 6 7.62 (d, J = 8.8 Hz, 21-1), 7.29 (d,
J =8.8 Hz, 2H), 5.17 (br 25 s, | H, 4.47 (t, J =
5.5 H, | H, 2.80 (dd, J = 16.9, 7.4 Hz, 1 H), 2.46
(d, J =16.9 Hz, 1H), 2.43 (s, 3H), 2.02-1.85 (m
2H), 1.63 (brt, J = 10.9 Hz, 2H),1.58-1.44 (m1H),
1.36(gt,J=13.6, 4. 2Hz, 1H). Exanple 97
12 (4 Chl or o- benzenesul fonyl )-4,5,12-triaza-tricyclo[6
1. 02*6] dodeca-2(6),3- 30 dien-3-ylamne M5 (ES) nie

gggcﬁ%%ﬁg(}%'t BSRARC Loy LR BB NIB PRS2
i %}3%*%%08[%3"%%%8 ang! a}k@gﬂ Biferoani o nelgipaisioply! ring,
BT B B BarGRg iy BB a2t S b Rion with aygroup that
Sge%%?egﬁsn&ﬁhﬁ S Coa ey GrGe Ten Sk ?@wﬁss?v&e
ako, Ao, GyCo At O diloisgminga SQRR . BYdigx{uy
hidréékaik’ywaeqnmﬁq)haiq%@t(%cmloquy( anﬁmn'&'?vmozR ,

Enantl omer B: ' H NWR &CDC;S) 7.61 = 7 Hz,
70(@0(% -C{O)alkyI@ ((P%B -S1H) N%w'io @fﬁ C]N m Coz. 36
rTL 59 (bs, 2H), 2.59 (dd, J =17.1, 7.3 Hz, 1
Crgl yishar vwre thezphfwhs penor@uwubsimg@d wﬂlss Y 9Foups)
1. 47 2H) .
mepqrﬁemy @Qp@tﬁd i@ahlza!ﬁm |G1&s>all)>d 409282 Qﬁaﬁmr i cycl
Qz, | dodeca- 2(6), 3- dien-7- gé& acet anm de M5
halegyylnh@b@semhyqrwﬂ)C MO arexasSOby e o8askyds- t he
l\&' Fg]aratl on of 12-(4-Chloro-benzenesul fonyl)-4,5,12-
vz eC 1€ aianayl.ysdyl, piEng), dodeSQ:NR6R:3 add edditionallsitwe
e and isolated by separation using HPLC Method 2
adjaventgatbone irathet[8.2e1] aing ispstems(notliocladiag thebridgeheadH NVR
(CD30D) 6 7.73 (d, J = 9.1 Hz, 2H), 7.32 (d, J =9.1
catbpfs))may d@tibiné With4onéf matelyC2 -GB¢, cdd/od -CHAQr@ypsito form a
Hz, 1H), 2. 36(d, J=17.3 Hz, 1H), 2.15 (s, 3H), 1.88 (m
cydodhyl riig #eat fray dptiedally bk, S®stituR@ With orH-)r raorg groups that
Enantionmer B:'H NVR (CD30OD) 6 7.73 (d, J = 9.1 Hz,
agHpdepengignilydhaldgen, ©1LCs diry] oPhaldalkyl5. 40 (m 1 H), 4.43
(m 1 H, 2.55(dd, J =17.3. 7.7 Hz, 1 H, 2.36 (d, J
= 17R® antiRkiat edchHdceuttedde are,inddgenddntyad onC1-Lelalkyll where
(m 2H), 1.53-1.29 (m 2H). Notch signaling assay for
trecdliegd IS omtiohally fubisttutedofitpamany|, shere thesaryl id\opiionadly gence
of evidence indicates that the gamma secretase
sosstiplted witk drtp 5i ggeups tht drbéndapeaddnitlyinalayehpinydrexyl, alkyl,
medi ates the intra-nmenbrane cl eavage of Anyl oid
alkoRy haialkyk Baalkory, ICN APRD,; d@ittR{ead Wt edgetrerinay fofm a 3-
proteins (De Strooper, B., P. Saftig, K Craessaerts,
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,

119



H. Vanderstichele, G Guhde, W Annaert, K. Von Figura
and F. Van Leuven (1998). "Deficiency of presenilin-
inhibits the normal cl eavage of anyloid precursor
protein.” Nature 391(6665): 387-90; De Strooper, B.

W Annaert, P. Cupers, P. Saftig, K Craessaerts, J.

S. Muimm E. H Schroeter, V. Schri)vers, M S. Wlfe,
W J. Ray et al. (1999). "A presenilin-1 25 dependent
gamma- secr et ase-|i ke protease nedi ates rel ease of

teh pntracel |yl ar. dqomain.” Nature 398(6727):
h%lofgﬁ(ilzh 5':% E. H Schroeter, M T. Saxena, A
Gi e Y Kopan

(200835 L&efé g%‘h%’%ﬂ cabingly sgEhalh MJhﬁchVéﬁwg o
ul at.es secr.et ase- eol ytic acti vatl on
'Pgﬁl&t"&'PPrﬁ e«w! |8 efignaly Sybstigel E“oz%rﬂ@ps ataie.
rg;@; %DDonveI M Yua er nst ein ]
GoREniy holoaRRvyotRRy 2liyb pikoyrhalsali. .hﬁ@a éy’r ar N
for gmé -secret ase cI eavage of beta-APP and ,
t r anReifbh 26 heterqanh detarosysioatkyl, ~SOBt -ééWR Bre{OJOR’,
2% . 463-5). Cleavage of APP by gamma secretase
or bar§s alkyl %toaawwmt%wm@yl é‘yd'@P(lé'a%l@%OQﬂ“ Nbetenthe gy
gamma.  secretase results in release of the Notch
grawps A PpiiAnally sidmtiiuied itithito Swarouns thatarg instepeedently
the nucl eus and activates gene expression (Jarriault,
hglogers hydraxyl, alky!, @tkgé)athaloalkthatggHmzthe\l argjgo, ANH 2
and A. Israel (1995). "Signalling downstream of
alikyl)i NGt atiini@iCoraliybtartNO2, andit ur e 377(6547) : 355- 8;
Kopan, R, E. H Schroeter, H Wintraub and J. S. Nye
( 1998) and RSatgsach qCCAMSThecare indepgndently \wdrogenot cGs alkyl,
| mportance of proteolytic processing and its 112
haleglkyka Co-€is abisenyhar pvenylaptibhally substduted with Prodcgreaps thaé d
Sci US A 93(4): 1683-8; Schroeter, E. H, J. A
aré ipdepergientlphalogen, Koy alkyL3E8D)OR’ l\Bﬁ-ﬂaalkosy dredddlkyhg
requires |igand-induced proteolytic release of
hiloalkaxyg Hydioxyl, Gdiyarytoxy, 18Q:(C3-CAHKYEE MR (R3S 2+-E).alkanoyl,
particular, Notch signaling activates transcription
peridyi,iphenplvel,j @ SKpNBh¢Ry,.0f t he Drosophil a
transcription 5 factor hairy-enhancer of split (Hes).
Transcriptional activation of Hest is nedi ated by do-
repressi on of CBF1l/ RBPJk upon binding by NNCD in the
nucl 2us. A berapodraicdrphbanaceutiedlly azseptableaslt hocatdingltoplaam
reporter gene assay for Notch Signaling Hsieh, J. J.

1Twhéleirkigk A-fihg ls?pﬂhleﬁ;dnCyEe cirobasinyl, HéterGarylP&faersSmhdgund s.
D. Hayward (1996). "Truncated nmanmmal i an Not chl

pirhidyR pid=2iyl/pRERiHyt, Rideie SfarthyD ppeslylD gyrazoipic beifiidazolyl,
resenbling that of 10 Epstein-Barr Virus EBNA2." Mol

Préterddyalbalkg(tRat:is Birdol@inyl, piperid ehzinyl, Fmorphdlinyl,
0( 19925(:;ay aC‘ci;lnst |I? E?-I velmy)// g::pt [ vlcre]MhS%gn ZNgt ch(Ierbl Ir?()llls to

tHibvRofphase, dr mﬁnbmarﬁr@ﬁﬁws $BlokideNWheid eBhdf &fe above rings is

transcription through a pronoter containing a

0 g Iy e6DQMREY Bt £ 5ar8tiflitablEipBSitidRivith NERGesAT,-CLalkylAC-Cs
3(11 5663-7). Gamma secretase inhibitors have been

afkBARr es—@e tamesgwoekcmbm;f ‘Naf&wp %a|o§rk6xy151¥ur&&ybl t Not ch

si ghal 1 ng Strooper Annaert Cupers P.
hydrokydlkyl KEN @rBgy a8(d)3.,-(S1-Cs StkyVLLIR ) -c IR& eC-
gé%sj((:hr)qjver @Bl\f ( %( 1-Ce yz/u 1oF§1 d:'l 635 (1999) 0
"A presenilin-
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1- dependent gamma-secretase-1i ke protease nedi ates
rel ease of Notch intracellular domain." Nature
398(6727): 518-22). Due to the inportance of Notch
signaling in cell fate determnation, and tissue
differentiation during both devel opment and in the
adult, inhibition 20 of Notch signaling by gamma
secretase inhibitors is postulated to be a linmting
factor in their therapeutic utility. In order to

RTS8k Wi R T BUTA S B BBy e
oS R, ALy B SRR oL et

University of California at Los Angel es (UCLA) as
described in Shawober, C., D. Nofziger, J. J. Hsieh, C

25 Lindsell, O. Bogler, D. Hayward and G  \\&i nnpaster .
(ro5b) - AseRput i anpiesenipal EoCeratle Sait AEeqHing 15 baim
di.fferentiation through a CBF1l-i ndependent pathway."
zﬁé%féﬂﬂ'ﬂﬂt 122(12): 3765-73 in conbination with the
CBF1 repressible Luciferase reporter gene 4xwt CBF1l Luc
(Hsieh, J. J., T. Hen.,oSaI non, E. Robey, M G
Peterson and S. D. Haywaeed [99¢6). "Truncated
mamral i an Not chl activates F1/ RBPJk-r epressed genes
by a nechani smresenbling 30 tthat of Epstein-Barr
virus EBNA2." Ml Cell BiolNg(3): 952-9). Wen

4xwt CBF1 Luciferase is co-tyrapsfacted with NotchSE
(ZEDN1), gamma- secretase cleavage of Not chSE rel eases
t he h?tch intracel lular domain (NICD), which
tran¥?¥€% es to the nucl eus and de-represses CBF

medi ated transcri ptjonal repression, |eading to

tr an%qd&quHC%PO'F% of ineluping Aae bn@qﬁbﬁa@ Ica%@ﬁg). inthe [3.2.1]
Luciferase activity is easily assayed 35 in cell .
"E&?Y%%’f‘@ﬂm"l?gtoé%rﬂﬁﬁré phR ftgﬁeg\hgtqr%yleormet%r ocygfpalkyl ring,
activity of the reporter gene is directly carrelated
eqrh of Whithhis apiepallysubsitites\al gsubstitiisblernasition yithLe:-Gealkyl:
a reduction _in 113 Luciferase activity provides a
CoSmrapiPalky!, Gefe @ikenys Co-Raiahiyhylof-66 alkexyreamiBrerGs e

cl eavage of Notch8E. A conparison of the |IC50 val ues
alsylapiif Gurferdialkylamigg; 13 (O)eai’ dTydrexy c hydrexyahul. ihalp, GeCous
i nhibition of beta-anyloid production in 293sw cells
halgalkiip Cofe dhatoglkgyy.dNR'F(Oifhe-NRRBELRR|: cR (AR .cEABXAMds
that have the desired property of potent inhibition
-@O)alkyIQ K OHRY t HCIN Byt h @3 sSCN WCm&ﬁ'kVB?heFM'hWbEtei the of
Not ch Signaling. BlIO.OG CAL EXAMPLE Ganma- Secr et ase
pheryhis optieng stitutedavithis 5 groupsringependertlyyselgpted from
designed to neasure the specific 10 proteolytic
halogew, £eeCotlkdn-CARR' LuibS¢ alkoxy, haBakgl balogikexy, bydroxyl, CN,
protein) at the A040 site. The assay used a partially
NSur aryloxy, -Sx@)oadC1-6% alkyRR- -BiR16R41] CrrEsblkanad, pysidylhphenyl,
gamma- secretase enzyne preparation and a reconbi nant
ahd sSONRpRat, @ind additibaallyi tvep adjacedt tanbons &iot inthElingthao

aci ds of the Swedish variant of the APP (MBP-Cl25swe)
bedgehiead sathons ey foFimi & cycioatioy ringithal mayl optionally des

begi nning with the enzymatic reaction generating a
saiysditutedywith halogen, C4-Cs alkyl or haloalkyl;
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15 product that was captured with an i nmobilized

anti body specific for the neo-epitope A(340 site. The

captured cl eavage product was then detected in a

sandwi ch ELI SA assay with a biotinylated reporter

anti body that is specific to A(3 (17-28).

Streptavidin-linked al kali ne phosphatase was then

added that woul d generate a fluorescent signha

proportional to the ampunt of cleavage product. This

ass y used to discover snmall no|ec nhi bi t

of - %5 1R tcarabiun BB S &5 s scrieralydepaced Wih
Br|e2%§ a 1%@ ng/ M sol ution of Bl GCHAP det ergent was

an Qe S o Risa8rO4PC  and then rotated for 30
m nutes at the same tenperature, This warmnmed sol ution
of s [§EHmaoisopliasaly substituterwith i %»&p Pbﬁyqrqttﬂsdh%ﬁﬁrae
etergent was used to dissolve 25 Brain Extr

ﬁﬁed%t(gw qxg; bialegst Srferflkyh GerGe ﬂhﬁ%fca@%aloa'kyl Cz-Ce

phosphati dyl et hanol ami ne) from Sigma Louis, M.)

a"tyayla Ydave myerxyakylob1-Ge Alox, hatpalkexy L@)Qﬁns, -(C+-Cs
contai ning BIgCHAPS and |lipid at 8 is then
A IARS -SRI 0Bt BN ok rNR GROIORENEISEIRR | on
of Hopes and sodi um chloride. This final solution
-OSERALRI N WY GtHRE's Chlu=NelNR12s 00t Ni-Biet @7d de,  Bi gCHAPS
detergent and lipid is used to create workin
sol Rud itk pbenylopymidyla pyrimislingt, exawlsmenzlsfum»? Pyrratyll
the MBP-C125 substrate (0.05 ng/m ). Ganma-secretase
pipegidinyh pipesaiired, pyorobdieg - midazofidioyl pintolyk, eSQIRit -€(Q)RY, t hen
Incubated w th various concentrations of Inhibitor
-C{Q)OR pome 10 elkylaptiBmally.subSiRaed withylbenylahydroxd, orthatagen,
added to Initiate the reaction that would run for two
wheoelthe atiov8 tydic gitnps #ra pliomaliwasabstijuted alithd toi & ¢grotipsethat
addition of SDS to a final concentration of 0.1% and
aré¢ inelepdifEntly balopbe, BAraxgh CiCaralkyl, G +C Lalkary, - dhakalkyy
to a capture ELI SA plate and | ncubated overnight at 4
C1C4 hdledliemtyi GN, afirid) BIH{Ce 8y atkg!) N(@H LGyt alkyl)s(QaeCf atkyije dr
usi ng a standard sandwi ch ELI SA assay and quantified
N@si ng a six point standard curve. 114 Results The
foll owi ng conpounds when tested as descri bed above
exhibited inhibition with an 1C50 in a range of
500nM 250nM (A), in a range of 250nM -100 nM (B), or
of Uless Abampodfdo\dHathacduwichiaudeplable saftfécording to claim
12- (4- Chl or o- benzenesul fonyl )-4,5,12-tri aza
3, Wherytbie H-ngispheAf] ﬂﬁl@ﬁ@@o;ﬂ(oﬁ)auﬁslmsﬁlmmd 4t a substitutable
12- (4- Chl oro- benzenesu | fonyl)-5-nethyl-4,5,12-tri aza-

pokitibs With Plafogén 10025 aikylio 8503 afehyl, 8@ @MGnylAC,-Cs alkoxy,
12- (4- Chl or o- benzaenegul fonyl) - gycflclsohexgll 4 g 12-tria
hafodtkyR haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(O)o_z-(C1-Ce alkyl),
-NR10R41, C1-Cg alkanoyl, -Co-C3alkylC(O)OR’, pyridyl, thienyl, furanyl, pyrrolyl,

pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C4-C4 alkyl, or -SO2NR10R11.

5. A compound or pharmaceutically acceptable salt according to claim
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tricyclo[6.3.1.02 B]dodeca-2(6), 3-di ene;

16- (4- Chl or o- benzenesuf f onyl ) - 6- phenyl -4, 8,9, 16-tetra
aza B tetracycl o[ 10, 3,1, 021, 05

J- hexadeca-2(10), 3,5, 7-t et raene;

16- (4- Chl or o- benzenesul fonyl ) - 7- phenyl -4, 8,9, 16-tetraa
za A tetracycl o[ 10

3,1,02, 10, 05-] - hexadeca- 2(10), 3,5, 7-t et raene;

12- (4- Chl oro- benzenesul fonyl )-4,5,12-triaza- C

o, ShEH LAl B H8155) g r%ise{“e?’ragfg with an -O-,

%é#c ploh@$3 1. 02' sJundeca- 2(6), 3-di ene;
Q& ehr'grs: %QHQenesulfonyl) 3- et hyl - 4, 5,12 triaza C
tricyclo[6.3.1.028] dodeca-2(6), 3-di ene;
12- (4- Chl or o- benzenesulfonyl) 3- trifluoronethyl 4,5, 12

-triaza- tricycl ol 6 2

1-[ 12- (4%‘?"8??}'"%‘ bﬁg’g%ﬁep.l ﬁ%}lly)acge@algl st(—xﬁ g%oédlﬁg?o claim
tdfC\T/cI OLP 3. 1. 02- 8] dodeca- 2, 5-di en-4-yl ] - et hanone;

offthe fqrgpu 1831 or o- benzenesuffonyl )-4,5,12-triaza- C

tri cycl o[ 6. 3. 1. 025] dodeca- 2, 5-1i en- 4-yQ- 2- rHst hyl - pr opa
n-1-onegp Acetic acid 3

2- [kg-(‘%hloro benzonesulff onyl ) - 4, 5, 12- R
tricy .1.02] do 7di en- 4- yl]- i met hyl -
- OXQ- -ster Rs S0,

12- 8-l 0i¥2benzenessl f dnyiSP24, 5, 12-tri azke A
tricycIBf6 ¥—1. 02' ] dodec&e 2 %=di ene- 4- car boxyl i @ { d
allyl este

13-(4-Chlo henzenesul fonyl[)-4,6,13-triaza-tri( o[ 7
.3.1. Jtridega B 2(7), 3,5-1 ~~-5-y|an1ne;

2-(4-Cnlo oenzgﬂesuffonyl) i ujporonet hyl - 4 12-
triaza B ricyclo[6.3.1.02-8]dodeca-2(6), 3-di ene; 115

”RWHQQ Nanme yAPP
ot 0-"12- (4-chl oro-benzenesul fonyl )-4,5, 12-tri aza
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-Cg cycloalkyl, C,-Cg alkenyl, C2-Cs alkynyl, C1-Cs
alkoxy, amino, C4-Cg alkylamino, C4-Cg dialkylamino, -S(O)o-2R’, hydroxy,
hydroxyalkyl, halo, C4-C; haloalkyl, C4-C; haloalkoxy, -NR'C(O)R", -NR'SO2R”,
-C(O)R’, -C(O)OR’, -C(O)alkylOC(O)R’, -C(O)NR1oR11, ox0, CN, or
Co-Cialkylphenyl, where the phenyl is optionally substituted with 1-5 groups
independently selected from halogen, C4-Cg alkyl, -CO2R’, C4-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NOz, aryloxy, -S(O)e-2-(C1-Cs alkyl),
-NR1oR11, C1-Cg alkanoyl, pyridyl, phenyl, and -SO,-NR1gR11;

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups
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tricyclo[6.3.1.02. 6] dodeca-2(6), 3-di ene; A

12- (4- Chl oro- benzenesul fonyl)-3-nmethyl-4,5,12-tri aza-
C tricyclo[6.3.1. 02. 6] dodeca-2(6), 3-di ene;

12- (4- Chl or o- benzenesul fonyl ) - 3-di fl uoronet hyl -4, 5, 12-
triaza C tricyclo(6.3.1.02 jdodeca-2(6), 3-dlene; |

2- (4-Chl or o- benzen esufonyl)-4,5,12-tri aza-
tricyclo[6.3.1.02-6] dodeca-2(6), 3-di en-3-ylam ne; C |
2-(4-Ch

‘*{a??%y'ﬁﬁééf%@%ﬁ@ SR ek Cr SO Ao €5-EL b,
oHs ol BRI ot it s -
ceEiydR f‘saﬁéﬁﬁ%? éesi%t%%z B NRCGgR  HRSIGRR
cﬁ@é@%r@b@oﬁf ?@&%@a 21'%) @13d$fé<£ggdl&<%1atll§'t%a B
aa]%?e%é &sua){.)gs %o?erﬁ:ﬁjc@] lagagaggi%a}i Qﬁlngh g'lay ccl)rznbtlnre to%orm a

oA 3Ly e Bl b s i L SR o
naiEakgof o 3. ?eBEeEf Godtan 206) . 3. di e 7oat:

Lr1 B Ro(Fo: Bodmroa)dngansaity ok pach afenHeSgpass fs:Co alky,
or ﬁﬁﬁépéﬂwg“ o Tt OB Cara Ao T e RlvhQl:
Grgegliaens, qb%if 05 Qo1 oHRadF GG allanoy hetarealy A

acid ethyl ester, and C The invention and the nmanner
oYy bOEss of making and using it, are now descri bed

in such full, clear, concise and exact terns as to
enabReanghis, pirRscandsfitd andethieicarbions 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, C4-C4 alkoxy, halogen, or C4-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, C4-Cs alkyl,
haloalkyl, C>-Cg alkenyl or phenyl optionally substituted with 1 to 5 groups that

are independently halogen, C4-Cs alkyl, -C(O)OR’, C4-Cg alkoxy, haloalkyl,
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art to which it pertains, to nmake and use the sane. It
is to be understood that the foregoing 5 describes
preferred aspects of the invention and that
nodi fi cati ons may be nmade therein w thout departing
fromthe spirit or scope of the invention as set forth
inthe clains. To 116 particularly point out and
distinctly claimthe subject natter regarded as
invention, the follow ng clainms conclude this

PSR T s B ey SRR
ok SR B Bl o) SO o o tautorer

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

L B kS o
al koxy,. hal oal kyl, hal oal koxy, hydroxyl,
6'h"§’)lﬁ"8'§§'&? kyl, ON, aryloxy, -S(00-2-(Cl-C5 alkyl),

-NR1pR11, C1- al kanoy]| , - al kyl CO2R. -
ot P09 17T R PES S PGV, RPN BV pyragplicin,
. -~S02NR10R11; R1 and. R2 cqnbine top forma [3..2, rin
R EROP AT Ay, BYRRESPyT i RISyl
bri_gehe d carbons, where 0 or | of the carbons.in tne
°'r9yﬁ'8 : %@t%frw ich ig aptionally|sybstityied aba ?tH”téh'eH?-s',“O” with a
-S ,2-, or -NR15- group, and where _the [3.2.

o G S aRarGeBl CuRarI Sty el G-t akend, S Coor
4 groups that are independently oxo, hal ogen, Cl-Co
alkynis | C1-Gralkegxyaproingy C1-Cealkpamipe dei- ks fialkgarinp, -2{QgeRy1 |

hydr oxy, hydroxyal kyl, Cl-C6 al koxy, hal oal kox
hyciegy breraxyaliybiiato: Craatioaliol. & eRibgloalMRAIREO )R
_I%)O NRIoR11, -NR C(QOR', -NR S(0)2R', -0S(O 2R',
-N G%Q)@(Q)W(Q)@ IREAO)alkylOR( (O INR10Rywo 041 Gl it
carbons (not including the bridgehead carboniggin t he
Cs-€aglkyiphenyl, ndpess theaqrhep i ppitionally suhstityted witl f1-SsgpupRd
~heteroaryl or heterocycloal kyl ring, each of which is
indepensieatly selaeied fromhalepent CaCs @bwt: | GH2E01@-Goalkeryon
with a group that is independently C1-C6 al kyl, C3-C8
halgalkyldhalgalkoxgohysso My NOS crvies, o5 Sy (Cr-Gualked), -

NR1oR11, C1-Cg alkanoyl, pyridyl, phenyl, and -SO2NR1oR14.

8. A compound or pharmaceutically acceptable salt according to claim

6, wherein the B-ring has the formula:
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al koxy, am no, Cl-C6 al kyl am no, C1-C6 di al kyl am no,
-S(O o0-2R , hydroxy, hydroxyal kyl, halo, Cl1-C2

hal oal kyl , Cl1-C2 hal oal koxy, -NR C(OR', -NR SO2R',
-QOR, -QOQOR, -CQalkylGC(QR, -C(ONRLOR1L,
oxo, CN, or Co- Clal kyl phenyl, where the phenyl is
optionally substituted with 1-5 groups independently
sel ected from hal ogen, Cl1-C6 al kyl, -CO2R, Cl-C6

al koxy, hal oal kyl, hal oal koxy, hydroxyl, CN, NO2,
aryl oxy, -S(Oo-2-(CLlsC6 alkyl), - NMNRIoR11l, Ci1-C6

al kanoyl, pyridyl, phenyl, and -S02 oR11, and
additionally, t ceRo car LRe [3.2.1]
ring system (not in@luging the brifgeheéad carbons)
may conbine with on&8—eNH noreqr G-, N8, and/or - CH2-
groups to forma cycloalkyl ring that may optionally
be fhy tell it 8. - e u -
el S kY SRSy RO B B Ch Y i, Gy

- : g I&H.C |
SRR A CRORD BAGHA G ol MERSBNEIN M bt an

RSt debHh fth an aryl, where the aryl is optionally
o@uﬁstélet ut(ggowth 1 to 5 groups that are independently

hal ogen, hydroxyl, al kyl, al koxy, hal oal kyl,
hal oal koxy, CN or NO2; and R10 and R11l together nay

019, SRR e R AR SR i
- kyl - 502- _ . : |
o SRyt o B0 L gl S Lo APKABr

I ydroxyl, al kyl, al koxy, 119 hal oal kyl ,
CHE?%%%E%%C, CN or NO2; Ri3 is Hor Cl-C6 al kyl
optionally substituted with aryl, hydroxyl, or

hal ogen, where the aryl is optionally substituted with
1tqg,5 t hat [ dent hal , .
Gy L~ g by RigTracRAEBEY RHePiahis S ReRirinadg pim

: 51s H aryl, heteroaryl, heterocycl oal kyl,
3’%@%’"‘-"6( OR, -C(OOR, or Cl-C6 alkyl optionally

substituted with aryl, hydroxyl, or hal ogen, where the

aryl jgroups are optiongly substituted wrp 1 to 5
g%mbt are independentdy hal ogeng,iyd oryl
al

| koxy, hal oal'k

NB{ CLf C6~sa) kyl ), N( | kyl) (Cl-C&.# or NO2,
and F and R at eac wace are indepg by
hydr ogen, al kyl ryl, C2-C6 al Reny,

phenyl op 1y substitutdgd h 1 to 5 groupsBt hat
are i ndep ntly hal ogen,

g al kyl, -C(O
Cl-C6 al k hal oal kyl, hal koxy, hydroxyl, k}l\l

aryl oxy, +832-(Cl-C6 al kyl),
pyridyl, phgnyl,  NO2, or - SORNRF ORI SO

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
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2. A conpound or pharmaceutically acceptable salt
according to claim 1, wherein the A-ring is phenyl,
C3-Cs cycloal kyl, heteroaryl that is pyridyl,

pyri mdyl, pyridazinyl, pyrazinyl, thienyl, furanyl,

pyrrolyl, pyrazolyl, or imdazolyl, or
het erocycl oal kyl that is pyrrolidinyl, piperidinyl,
pi perazinyl, norpholinyl, thionorpholinyl, or

t hi onor phol i nyl - S, S-di oxi de, where each of the above

inrdb By col?.‘ﬁ @g@'ég,v SRR B %ke@zyﬁgg%e aflltyngplce -Cs
ﬁgéf%""ﬂ“ Wpids 'ﬁﬁkyFk%Xeﬁ'a"{ﬁfﬁﬁégi*'(%f%) “94}”6%{ Cs
h@%ﬁ( lfyb(%w']& VT (}&? & %ﬂaﬂ%lkogm an;%?o)%yr'\#%ﬁqﬁ
GRS BB ORIOCREE SRRH Ry e, BNE Gy or
CETRYRRESE e %@%ﬁiﬁ%%'%aﬁa” S T2 FBE0E (hot
LG S T Rele i o et e ai’% or
ndgnEeh Gaibelbat hueopdden, ﬁ@abw%s#@efﬁ?w"@ '%x'?' 5
@*wém@@ %fﬁ%mg'r Rﬂ%‘%bﬁﬁ‘ﬁga"dcf‘%ﬁn‘ﬁ‘ﬁ'yl ani no, Cl-C6
- SR T D ey er%t%égﬂ%ar Dsrebied Wil . R 4 rolbs”

tnaee@npamfnqm@ hekagomIC e el & ?:pau‘ﬁwocémkeheloaw
hen IS tionally substituted wt
ﬁulehy roxys dydoxyalkyl; e ﬁlgp&g@ﬁloakepxm%@)p@ﬁw (C1-
CB al kox& hal oal k hal oal koxy, Nlﬂédr 0X
C@:ﬂlky|)1¢¢@)08r3y’r%%|R1 (ey@(@m chﬁ NR'{P)O
Cl1- CB al kano% id phenyl, and - SONR1OR11, and
R MR Ao Nyadem O Rss AoEAUIHY t he
bri dgehead car bons y forma cycloal kyl ring that
agiggers parkong|(ngt inghu '@J%hrﬂgﬁf@ﬁd/ﬁaﬁ Wﬂ%ﬂ@géiﬁ?mb@]? lodorm a
al kyl or haloal kyl; 121 0 or 1 of the carbons in the
cycloatkyl Ting theg may<antianally hemubstitatedywithdialegasd CaiGeralkyhar
-0-, -S(O0-2-, or -NR15- group; the [3.2.1] ring is
h@'QﬁikM'nally substituted with 1, 2, 3, or 4 groups that
are |ndel%indently oxo, hal ogen, C1-C6 al kyl,
al keRy Rq, e ReadRhaedadepgndenty-abgackplogn bl halgen, (S:)GSCG alkyl,
hydr oxyal kyl , Cl-C6 al koxy, hal oal koxy, -C(O OR13,
CsGehaalkyl, C1-Ce haloalkoxy, CN, hydroxyl, C4-Cg alkoxy, -C1-C3 aIkyI-OH,

-C4-C3 alkyl-alkoxy, aryloxy, -SO2R’, -NR1oR44, C4-Cs alkanoyl, heteroaryl, aryl, or
arylalkyl, or

R4 and Rs, or Rs and Rg 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-C, alkyl, C4-C,4 alkoxy, halogen, or C4-C4
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al kyl )-C( O OR13, -CONRL1oR11l, -0OC(O NR1OR11,
-NRC(OOR', -NRS(O2R', -0S(O2R', -NRC(OR", CN
=N-NR12, or =N-O-R13; and R15 is H, phenyl, pyridyl,
pyri mdinyl, oxazolyl, thienyl, furanyl, pyrrolyl,

pi peridinyl, piperazinyl, pyrrolidinyl,

i mdazolidinyl, indolyl, -SO®2R, -CCOR, -C(OOR,
or Cl1-C6 al kyl optionally substituted with phenyl,
hydroxyl or hal ogen, where the above cyclic groups

SR NP AL RS Shaloger

ag:?l-(_mral koxy, Cl-C4 hal oal kyl, Cl1-C4 hal oal koxy, CN,
8T NH(Cl-Ccs al kyI) N(Cl C6 al kyl) (CLl-C6 al kyl),

L T DA
alafed rivg Whishds oRisERly SHEHled W 42 tg‘?%faséa%rﬁyl |
IEPEY ﬁg%h%%@%?«yﬁ' R/l Hafmaudh, Seibliory. Gilor NO2
meﬂ ﬁ%ﬁd R O)ro&eiﬁﬁ %'peg%%r h@fpge'}% &mjfky?s

flgag;‘lglgp-@ |a1kregw)é/}mheﬁ% [Qrgﬁémaql&%{lt@ptgpawth 1otp 5 groups that

- SO2NR1oR11. 5. A conpound or pharmaceuti cal
aif BRI B A PeN o '%‘@"vt'g(‘ahﬁ E Ea Bk AR of

the carbons in the [3.2.1 in ystemls repl aced
hajoalkoxyy hygroxyl, CN¢ anviexy. -S r(C4 yl)gr¥RioR116C1-ks alkanoyl,

conmpound or pharmaceuti cal | y accept abl e salt according
Pyiidys PeRyl, BO201 -BReNRoRmilead R3 R3 R3 R4 €02 S02 R6

R6 1 BNNN BBor or wherein, the B-ring is a

het eReas i pmnmwg'dxicwlmjdjnwyoxazoryg thieayd Huesnylaipyeelyl, s

optionally substituted at a substitutable position
pigetiding, pipe@ginyh ayrrolidinyl, iavisazelitin,| indatyl - SR kGIQ)RE3- C8

cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C1-C6
-G{ORY,, or £hi Gecal kyCoptthadly kybsiittted witCphedy| diyarduyl, amhalogen,

-S(0 o0-2R , hydroxy, hydroxyal kyl, halo, Cl-C2
whetetak lapbye CycliCgravpls @ae kptionally SIRsE{uBydRwith 1 RS YORPS, that

are independently halogen, hydroxyl, C,-C4 alkyl, C4-C4 alkoxy, C4-C4 haloalkyl,
C4-C4 haloalkoxy, CN, amino, NH(C4-Cs alkyl), N(C4-Cg alkyl) (C4-Cg alkyl), or
NO,.

11. A compound or pharmaceutically acceptable salt according to claim
10, wherein

the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolopyrimidinyl, imidazopyrimidinyl,

pyrazolopyrimidinyl, indolyl or pyridyl, each of which is optionally substituted at a
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-QOR, -QO R, -QalkylGC(QR, -C(ONRLoR11,
oxo, CN, or Co-Clal kyl phenyl, where the phenyl is
optionally substituted with 1-5 groups independently
sel ected from hal ogen, Cl1-C6 al kyl, -CO2R, C,-C6

al koxy, hal oal kyl, hal oal koxy, hydroxyl, CN, NOZ,
aryl oxy, -S(0) 0_2- (Cl C6 al kyl), -NRloR11l, C -C6

al kanoyl, pyridyl, phenyl, and -S02NR OR/|; the
[3.2.1] ring systemis optionally substituted with 1,

sttt pos DN o ofdtb HAEK ifeben M ZIGHIE, CX8y |
offfie i@’%%e”fy ket £ ot i ?f-éf@ﬂ%m
cr Eaia8RMino Rt RhARy. FuRFaIB Bio-GrEs RASHRT, G-
chfdigy ﬁ%géh%ﬂ%’gyﬁ%) &aﬁfﬁ??@?&‘?‘ﬁf LR
< 2 o e Al
S@géﬁeﬂﬂ\gﬁbi%ﬁyargﬂpéﬁg&eoﬁﬁ@ﬁ{%ﬁ%a %%nrh oty s . s
C?ézyﬁ 200 Skl Seoakog e Xh @b‘if’q&péyo§

r arylal kyl, or R4 and R5, or R5 and R6 and
(e B o i CotpIaTEY BVEYAPREN e SRR

het erocycl oal kyl or a heteroaryl ring which is
optionally substituted with 1, 2, 3, or 4 groups that
are i ndependently Cl1-C4 al k Cl-C4 al koxy, hal o? n, .
or & c4A caamawormém@mugqa@y arceptai)e syt aenerdiag fo claim
optional |y substituted with up to 3 halogen atons; or
1Gravharein 145 Buingi@sdheiforbuland t he carbons to which t hey
are attached form a benzo ring which is optionally
substituted with optionally substituted with | tpo 5
groups that™fare i ndependgntly hal og hydr I

al kyl , & ko hg hakoal&oxy \ CN or - Nand
R and R a/e of eacCiothat, hydr :
Cl-C6 al k,y,l,,,\ hal oal ky}j— { or phenyl R,
optional l'y substltutedvvl 1to 5 groups that are’

i ndependent |y hal ogen,. Cl1-C6 al kyl, xC(O OR , Cl-C6

al koxy, hal oal kyl, 124 hal oal koxy, hydroxyl, CN,

aryl oxy, -S02- (Of KyRyo - LER20C6 al kanoyl ,
pyridyl, phenyl, , Or-S02NROR, I'\” 7.7 A conpound or
pharmaceutical ly aceepiigbl e gplt as&nding to claim

Rz is H, C4-Cg alkyl, C4-Cg alkoxy, oxo, amino, C4-Cg alkylamino, C1-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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6, wherein the B-ring is pyrazolyl, imdazolyl,
pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,

i m dazolidinyl, triazolopyrimdinyl,

i m dazopyri m dinyl, pyrazolopyrimdinyl, indolyl or
pyridyl, each of which is optionally substituted at a
substitutable position with a group that is
independently Cl-C5 al kyl, C3-C8 cycl oal kyl, C2-C6

al kenyl , - al kynyl , Cl- C5 alkoxy, am no, Cl C6

1@5%5%@5?{36« %h'? S S Pt 9 SadBaner R

-NR SO2R', OR, -C(OCR,
CH%{%%%-@(O)R‘, oo N(Fi(lo)ml, o%,)CN, or

Co- Clal kyl phenyl , where the phenyl is optionally
substituted with 1-5 gr oups i ndependent Iy sel ected

from hal Cl1-C5 Cl- C6 al k )
hal O kyR%OH@oHE‘F RERiE s antisaly ccderiabigcealt srcatdbig o claim
m?ﬁo% _2-(C1-C6 al kyl), - NR1IOR11l, Ci- G5 al kanoyl ,
phenyl, and - SO02NR, oR, 1. 8. A conpound or
phar rraceutl cal | acce tabl e salt according to claim
6, Hpeeping i ﬁerdé cyelay Ha\yh*ph@ PRSoRally-substityted ato R20
'"NR20N HN-N NNH N R20 125 '-i R2o R20 N-NH or
sykstitutable-positionwitrhalogen. E1-Cedli, l&zxc}ealkﬁml Q;trﬁ:&ﬂikyrt!l C@s
al kylamno, C -C6 dialkylanm no, -R C(OR', halo, or
Caarikoxyahaloallsy balpallsoxya Bydraxyl divdrowplkek S andexy, O)enal
second bond. 9. A conpound or pharnaceutically
(CaeahtylbtiNReRIt Cafe@ikainay, EoCetllyIGO2R’, pwith, dhianytafuraryl,
R5, R6, and R7 are independently of each other H,
pysiyth, pyamtidinyl Qiperidinyl,rmiperazinyl1phenyl, ebeamd &hCaarlkyl, or -
pharmaceutically acceptable salt according to claim
SQ:NRpRtthandormula: R3 R4/ RT RBR3 RaRT R4/ RIT R5
R6 S0O2 R5 2 R5 02 R5 R5
the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups

that are independently oxo, halogen, C4-Cs alkyl, C2-Cs alkenyl, C4-Cg haloalkyl,
C2-Cg alkynyl, hydroxy, hydroxyalkyl, C,-Cs alkoxy, haloalkoxy, -C(O)OR13, -(C1-
C, alkyl)-C(O)OR13, -CONR¢gR11, -OC(O)NR10R11, -NR'C(O)OR”, -NR'S(O).R",
-0§(0)2R", -NR'C(O)R”, CN, =N-NR1,, or =N-O-R3 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.

15. A compound or pharmaceutically acceptable salt according to claim
3, where

the A-ring is heteroaryl that is pyridyl, pyrimidyl, pyridazinyl, pyrazinyl,
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NNBB N N NRLI5 or Oor S(0)0-2 wherein, the
13-ring is a heteroaryl or heterocycl oal kyl ring, each
of which is optionally substituted at a substitutable
position with a group that is 126 independently Cl-C5
al kyl, C3-C8 cycloal kyl, C2-C6 al kenyl, C2-C6 al kynyl,
Cl-C6 al koxy, am no, Cl-C6 al kyl am no, Cl1-C6

di al kyl am no, -S(O o-2R , hydroxy, hydroxyal kyl,

hal o, Cl-C2 hal oal kyl, Cl1-C2 hal oal koxy, -NR C(OR',

it S ey ol PhfRenig %ﬂ%*zdl&e%c@ﬁ&ﬁ%%ﬁ?}v%m the
suBRADNGY o Sn8Rh 2R sudeuitghig postlcits it Srafip Ry B
m%e‘ﬁ?ﬁ?xwﬁl enN&%xém SHe Ry, 3R e akon.
halog@%v&%&@ Vst ﬁqow%é'€%s%néﬁ?y,s’és<aw2ﬂm'kw> :
N it S aaiou sol-taaéméaaﬁr exidks HiBRy) furdin, Eiyfroi,
pyﬁryﬁ& B%y%fPﬁW'ﬁdﬁ"iﬁézﬁw{-}wyﬂ?g&}ﬁ G Ay S BB R

(Cl- C4 alkyl)-C(O OR13, -CONRLORL1, -OC(O) NRloR11,
a"dNR' C(OOR', -NR S(O2R', -0S(0O 2R, -NR' C(OR', CN,
yg% or . =N- O R13and add|t|onall ﬁgjacent
car HhiS: -2 Hoing; %aréteuuswﬂw%'y@#%t@étﬁeéoafhchﬁbé ) grayps
conbine to forma cycloal%y rlgg that may optionally
thatare instependrndly oxp+ halegane e ~Ged %@%r@ s haloalkyl,
hal oal k , R7 are independent|
ze@eﬂlkmvienydmxyh@r%@@'ﬁlkybg@@ aéhqxw haloatfoxys-G{Q) éBhi(y(pr
Cl- C6 hal oal kox droxyl, Cl-C6 al koxy, -
k- CUSIORss CEONR R oy 10U R a YRPIORSDR SO
-NR1oR11, C1-C6 al kanoyl, heteroaryl, aryl, or
-OH(Q)R" kiMR CENRRLMANNR 12,0 =N5O A ang adeitionally, e bons
to which they are attached form a heterocycl oal kyl or
adjaaest earbensy(not inplydingited biidgahead cardions) vay sembine del farmteh
1, 2, 3, or 4 groups that are independently Cl-C4
cyslorlkyl ringithaigmay riptionalihbe sdksiituted with helpgen.X7:-gs Rikyiy|
wherei n the al kanoyl group is optionally substituted
hajgalkyl.up to 3 hal ogen

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-Cg¢ alkyl, C4-Cg alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, aryloxy,
-S0,-(C4-Cs alkyl), -NR1gR 4, C4-Cs alkanoyl, pyridyl, phenyl, or -SO2NR1R14,

where each Rqp and R4 is independently H or C4-Cg alkyl.
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atons; or R4 and R5, or R5 and R6 and the carbons to
whi ch they are attached form a benzo ring which is
optionally substituted with 1 to 5 groups that are

i ndependent |y hal ogen, hydroxyl, alkyl, alkoxy,
hal oal kyl , hal oal koxy, CN or NO2; R and R' are

i ndependently of each other hydrogen, Cl-C6 al kyl,
hal oal kyl , C2-C6 al kenyl or phenyl optionally
substituted with 1 to 5 groups that are independently
hal ogen, Cl1-C6 al kyl, -C(OOR, Cl-C6 al koxy,
hal oal kyl , hal oal koxy, hydroxyl, CN, aryl oxy,

0 R b BB i e

ridyl, pyrimdinyl, oxazol yl, thienyl, furanyl,
%PF‘%I yl, piperidi nyI pi per azi nyl , pyrrol i di nyl |

Z%@ngll%ter&ﬁw Skt BB o 'Hvlpﬁéﬁlﬂzmv'
h wh h b |
mq%ﬂol L R IROUDD S oAl i ﬂ%@e@% scethal e

are |ndependently hal oge dr ox Cl-C4 aIkI
abexe mg%!smwa'b:fubaﬂtwgg GhP wygst'tutegle@@swan yath »k@iqgencﬁn
NH( C1- C6_al kyl ), réc:l Ce al (C1-CB al kyl ),
Cocikyl L glkeny, Copodikinyh ICrredlkewye nalpelgvl» pa'a%lb@m abI e
salt according to claim 10, wherein the B-rin
hygtaxyly BY@rpxyal S AYIPYY, p§Q)ot-{F1-Ce Aligk oNRnoR11, Cy
yrrolidin yrazolidinyl, imdazolidinyl,
a"tanpwz(@b@p@ﬁylﬁpdignwndw ﬁhleazloﬁyyanyinparrﬁw pyrrolidinyl,
pyrazol opyrim di nyl, indolyl or ridyl, each of which
pipesidinyt, iptnesazinyl syl pheryCaCs alkybor sﬁéﬂ%l&nawb
position with a group that is independently Cl-C6
al kihe [3@31]@Bg systemoialotionallgaulsituted with11, 2C3.-apd groups
al kynyl, Cl1-C6 al koxy, am no, Cl-C6 al kyl am no, Cl1-C6
thatiané knglependently 086, DatogeR, C1-0y aikyk Co-Gryadkemyly £111Gel haldediyh,
Cl-C2 hal oal kyl, Cl- C2 hal oal koxy, -NR C(OR',
Co- QiR hydroxy,B)yeroxyalkyIODERs allkoky, BaldatkdxICCUPFOR s, -(Ci-
-C(O NRLIOR, 1, oxo, CN, or Co-d al kyl phenyl, where the
CyaiionyC(Q)ORapnt-COMNR1bR: 1, QEONRuRed -MRIG(0)OB”, gNRGO)2R",

i ndependently sel ected from hal ogen, C, -C6 al kyl,
-OS(ORR’, -NB'G(CHRAI G aN-NRa4, oa FNyD-R1h ahd atiditionally Hywr oxy! |,
CN, N2, aryloxy, -S(Oo0-2- (C -C6 alkyl), -NRLOR11,
ad{ateitecaabdrasn(oyt inclpgling dyd briqgetegd carbods)-rs@2ddrnbife ko fobrd.a

A conpound or pharmaceutically acceptable salt
cyeloalkyldingdhatomay eptivnallybe gditsstittited whie h&logem dCFesalkyl @r
formula: R0/ 1\ R2RON NR20 N
haloalkyl.
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HN-N NNH N R20 'O Y(~~R20 R20 NN.NH or N N R20 is H,
Cl-C6 al kyl, Ci1-C6 al koxy, oxo, am no, Cl-C6

al kyl am no, Cl1-C6 dialkylanm no, -R C(OR', halo, or
CF3; and where the dashed bond represents an optional
second bond. 13. A conpound or pharnaceutically
acceptable salt according to claim 129 12, wherein
R3, R4, R5, R6, and R7 are independently of each other
H, halo, CF3, CHF2 or nmethyl. 14. . A conpound or
pharmaceutically acceptable salt according to claim

3, wiier e Aepmpount ey pharmeseatically ecerntatie salvaf formula:
optionally substituted at a substitutable position

wi th hal ogen, C1OC® al kyl, C2-C6 nyl, C2-C6

al kynyl, Cl- C6 ,a'f hal oal kyl , | koxy,

hydr oxyl , hydroxjal kyt', CN, aryl 0o0.2- (C1-C6
al kyl), -NR10 1-C6 al kanoy - C3al kyl CO2R
pyridyl, thienyl, | ranyl X\ pyrrolidinyl,

pi peri d| nyl, pipena?inyl, ghenyl pRepl Cl-C4 al kyI
or - SOZNRlORll dahd t he 2.1] rinY systemis
optiv%bgélny substituted vvlth 1, 2, 3, or 4 groups that
are 1n pendently 0Xo, halogen Cl1-C6 al kyl, C2-C6

Py A AV YR ety or ReferpRuai) eed ARt s
ok S e s SR B facs AT
aE&iMaeCt Ao GOk hacalBaRelio Vond) may
EOSASH PLBUOH n hal ogen i Ca &l kyl of T oo
4 'eé%&ci{#eea@in frﬁ‘%%%i}??mﬁ‘% GBS GsRe Py, theny,

is hetergaryl that is pyridyl rim

A-rin
f%@»}yl dlg(EPI%( Y IPyrRiding, meﬁr'dmﬂweml@ﬂwhenvﬁ PAEAM! C1 1€yt
pyrro pyrazol yl, or imdazolyl, each of which is
bﬂ%ﬁw

substituted at one or nore substitutable
p05| tions wth groups that are independently hal ogen,

C1- dhe Brigged ringinclgdinp i, fused ggr_a@l rmg;@ ﬁpﬁlona@i sehstituted at

al koxy hal oal kyl , hal oal koxy
a ﬁymtgy@glplp}gaﬁltlomlth @rgrp@,p(ghat Lsg(@qpngerqtty Cfﬁe alkily C3-Cs -
cycloalkyl, C>-Cs alkenyl, C2>-Cg alkynyl, C4-Cg alkoxy, amino, C4-Cg alkylamino,
C4-Cs dialkylamino, -S(O)e.2R’, hydroxy, hydroxyalkyl, halo, C+-C; haloalkyl, Cs-
C: haloalkoxy, -NR'C(O)R”, -NR'SOzR”, -C(O)R’, -C(O)OR', -(C1-C4 alky!)-
C(O)ORy3, -C(O)alkylOC(O)R’, -C(O)NR1oR11, -OC(O)NR19R11, -NR'C(O)OR,
oxo, CN, or Co-Cialkylphenyl, where the phenyl is optionally substituted with 1-5
groups independently selected from halogen, C4-Cg alkyl, -CO2R’, C4-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, aryloxy, -S(O)o-2-(C1-Cs alkyl), -

NR1oR14, C1-Cg alkanoyl, pyridyl, phenyl, and -SO2NRoR11;
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NR, OR,,, Cl1-C6 al kanoyl, Co-C3al kyl CO2R , pyridyl,

t hi enyl, furanyl, pyrronI pyrrolidinyl,

pi peridi nyl, plpera2|nyl phenyl phenyl Cl1-C4 al kyl,
or-SO2NR, oR,i; and the [3 2.1] ring systemis
optionally substituted with 1, 2, 3, or 4 groups that
are i ndependently oxo, hal ogen, Cl1-C6 al kyl, C2-C6

al kenyl, Cl1-C6 hal oal kyl, C2-C6 al kynyl, hydroxy,
hydroxyalkyl, Cl1- C6 al koxy, hal oal koxy, -C(O) OR13,

_ NR, %‘.‘ t[%q&?%ﬁ%lﬁ%e a?&@%?n%%ﬂy HW%%Qy%re
thsgw“ﬁ%ébv%ﬁ"?%ﬁ?ﬂéﬂﬁ@d%%f ‘Bﬁ%’ﬁgé%agi%?ﬁ' iy
sty L i °%5nw%f’ﬁ aﬁ%’@ﬁzp%@%@y hiRgen ByardRil gigh '

iy Bk, iloako + 8" Res 2o %iﬁ%rrrﬁ?wrﬂ@ 38
mpiebrsaingiapige @u%é@‘c!%%%ad&ﬁo@%ﬂé efsfosigauc 35 N3 67,

%ﬁbstitutable positions with groups that are
dependently hal ogen, C1-C6 al kyl, Cl1-C6 al koxy,

hal hal gal kox hydr oxyl , . aryloxy, .

503 ischideasel Ryice Ak akelbRY, Crsak sy LRy anerai

ph or -SO02NR, oR, 1, where each RI10 and R11 is
Slﬁ*’ﬁ@é{?@ﬁ’ﬂﬁhl fa gr Qs that ere indgpgndenty halogem, Cbo@qﬁi'@ﬂd or
Cgharmaceutlcally acceptabl e salt according to claim

O)Q\Bepe'qsi@&%’-rhﬁ@'k% halqadsoxyyiidsanyle { N  aRgexy, sSO2-(C1-

pyrrolldl pi peridi nyl, piperazinyl, hol i nyl
NI 51Ca koM, By iABeT Yy NS, is-BOONRoRr e o
each of the above rings is optionally substituted at

a s insiuding stgrsoisopess, tawamers, mixiuresé sterevisonagys Angior
C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6 al koxy, hal oal kyl,
tautemens RiophAr mahwicaﬂoyaqcehwmeyﬁalﬂwegf, CN, aryl oxy,
-S(0 0-2-(C1-C6 al kyl), -NRL6R11, Ci1-C6 al kanoyl,
C6- C3al kyl CO2R , pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl,
pherd$l CA-compabRg that isrselefteNIROrAR11; and the [ 3. 2. 1]
ring systemis optionally substituted wwth 1, 2, 3, or
4 grid(p<Chlerdrenzeresutionybeth 840t 10ytetsatyorord | Bt ktiazal - C6
al kyl, C2-C6 al kenyl, Cl-C6 hal oal kyl, C2-C6 al kynyl,
trieyathi®2y1, 04 fjundesa-a(@pHdier@t- 06 al koxy, hal oal koxy,
-C(O OR13, -(C1- &4 alkyl)-C(O OR13, -CONRlOR11,
- OCla0y iWRaowdckuticaliR acceptabte salisMRe&od) 2R', - OS( O 2R,
-NR C(OR', CN, =N-NR12, or =N-O R13 and additionally,
two adjacent carbons (not including the bridgehead
carbons) may conbine to forma
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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cycloal kyl ring that may optionally be substituted

wi th hal ogen, Cl1-C6 al kyl or haloal kyl. 132 18. A
conmpound or pharnaceutically acceptable salt of
formula: \\/Pg\ P~ NS~ Nsi -\ NN4NH HO N
wherein Ais aryl, cycloal kyl, heteroaryl or

het erocycl oal kyl , where each ring is optionally
substituted at a substitutable position wth hal ogen,
Cl1-C6 al kyl, - al kenyl, C2-C5 al kynyl, Cl1-C6

Ie%%)gﬂgﬁ}g q%%glb a{g?@t%@e l§8f\(/é?b?éﬂggrﬁém&ent ?(arTl?r binder

R OR1 Cl- C6 al kanoyl, Co-C3al kyl CO2R , pyri dyl,
or %‘ﬁ%’a“‘ furanyl, pyrrol yl, pyrrolidinyl,
p| peridinyl, piperazinyl, phenyl, phenyl Cl-C4 al kyl,
or -SOZNR OR I; the bridged ring including the fused
pyr i s ti,onal | stltu at, a . .
PUb28rt hieBheoRuE Bt P EA s labiR. it asBording to laim
33?&@ endent |y Cl C6 al kyl, C3-C8 cycloal kyl, C2-C6
fmulgs_ o6 al kynyl, Cl-C6 al koxy, anino, Cl-C6
aI kyl am no, C1-C6 di al kyl am no, -S(O o 2R ){dr oxy,
c chqa e}l kyl, hal ds-QELyaalkial %zll kyl , C1&s@gFycodk
SYAlY X502 - NR (O R', -NR

qOR, -qO&
-(Cl-C4 ) - C(O)CRlS, - IkyIOC(O)R’,
-C(O NR1L - OC( O) NR1oR11, C(OOR, oxo,

Co- d al ky, enyl, where the phenyl is optionally
substi t utle ith 1-5 groups pendent|y sel ect ep
, Cl-C6 al kyl, - , Cl-C6 al koxy,
~ hal &l koxy, hydroxyl, CNOrNO2, aryl oxy,
-S(0 o0-2-(C1-C6 alkyl), - NRloRl1l, Cl-C6 al kanoyl,
pyr Mirgrein,phenyl , and - SO2NR1oR,,; 133 Rio and Rl11 at
each occurrence are independently H or Cl-C6 al kyl,
whethe Biring ind keteroarylmsthetanadyicloatkybring, eacke df which isan
aryl, where the aryl is optionally substituted with 1
optiondllygubstitstedradia substitutatiiegmsdienith ehgroogdhat ishy dr oxyl
al kyl, al koxy, hal oal kyl, hal oal koxy, CN or NO2; or
indépendentlyRd indepgrddntly QreCs dlkyl,iEaC3e\loatkyiir@ohlkényl) Co-Cs
optionally including an additional heteroatom such as
altynyl Ca1CeSBlkoxy, amino, C4-Cg alkylamino, C4-Cg dialkylamino, -S(O)e-2R’,

hydroxy, hydroxyalkyl, halo, C+-C; haloalkyl, C+-C, haloalkoxy, -NR'C(O)R”,
-NR'SO2R’, -C(O)R’, -C(O)OR’, -C(0)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, C1-Cg alkyl, -CO2R’, C4-Cs alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO2, phenyloxy,

-S(0)0-2-(C1-Cs alkyl), -NR1oR14, C1-Cs alkanoyl, pyridyl, phenyl, and
-SO2NR1oR11; and

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups
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and R is hydrogen, Cl-C6 al kyl, hal oal kyl, C2-C6

al kenyl or phenyl optionally substituted with 1 to 5
groups that are independently hal ogen, Cl-C6 al kyl,
-C(OOR, Cl-C6 al koxy, hal oal kyl, hal oal koxy,
hydroxyl, CN, aryloxy, -SO2-(Cl- C6 al kyl), -NR 6R11,
Cl- C6 al kanoyl, pyridyl, phenyl, NO2, or -S02NR16R11;
i ncl udi ng stereoi somers, tautomers, m xtures of
stereoi somers and/or tautoners or pharmaceutically

th&4rE M dldefiaditly! kot HELGER, ’01186 alRyiC BIRQUMLAYNE,-EShaloalkyl,

Czs o SR oy ere!”es sl EHCh ke, Toalkioks O e
CofyB BB fo i PR o 3‘9?‘3@5 a'é@%&@# | NRSORR,

-°§2§}f&ndﬁ@&§ﬁ GNP MR b NG e RS i

AL ATEre (b F%Eglq o Sm"éaqf’r%‘?ﬁqt S e o foin 2

cy@aﬁwfﬁmg it Jﬁ%ﬁtpp AL SSSEHhed i hlfd Gy stk or

tegrant. 22. A conpound or pharmaceutically
h Etable salt according to claim 3, of the fornula:
C8 Cycl oal kyl 02 Ca-C8 Cycl oal kyl ~ 02 C3-C8
QIdoaI kyl ~S02 N B N N B B or or wherein, the
B-ring is a heteroaryl or heterocycloal kyl rin each
of \%1 chAicempgq %Hrarmagwi@tallx agcsptable %?lfs«%ﬂsefqg IRG, oG
osition with a group that is independently
22, ywhepein dbm%ycuymalgyl KgFpup @scwowyeyloavngutylczy@@entyl
al kenyl, C2-C6 al kynyl, C1-C6 al koxy, am no, Cl-Ce
cyglohgxvhravalehertyl, opexdlagichiil ani no, -S(O) 0. 2R,  hydr oxy,
hydr oxyal kyl , hal o, Cl-C2 hal oal kyl, Cl-C2 hal oal koxy,
-NR C(OR', -NRS®R', -C(OR, -C(OOR,
C(O)alkyIOC(O)R' -C(O NR1OR11, oxo, CN, or
A compound or pharmaceutically acceptable salt according to claim

3, of the formula:

Heteroaryl \ Heteroaryl < Heteroaryl~

b OB b

the B-ring is a heteroaryl or heterocycloalkyl ring, each of which is

wherein

optionally substituted at a substitutable position with a group that is

independently C4-Cs alkyl, C3-Cs cycloalkyl, C,-Cs alkenyl, C>-Cg alkynyl, C1-Cs
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Co- d al kyl phenyl, where the phenyl is optionally
substituted with 1-5 groups independently selected
from hal ogen, Cl1-C6 al kyl, -CO2R , Cl-C6 al koxy,

hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,
-S(0 0-2-(C1-C6 al kyl), -NRLoR11l, C1-C6 al kanoyl,
pyridyl, phenyl, and -S02NR, OR11l; and the [3.2.1]
ring systemis optionally substituted with 1, 2, 3, or
4 groups 135 that are independently oxo, hal ogen,

all&#)% FH kﬁygﬁo(;)ﬁ(()y%ydr oxy‘%l(ij EI%HW%@%’%&V&% &
“@@&E&@%ﬁ?' b RAE SR e SR s
-%@E."??%ﬁgiﬁ; E(QBRY B QIR CONRe B N 33. ﬁlg‘:t e
R %Eﬁ%m!?%ﬁ%ﬁ%ﬁ@%ﬁv&?&% PRSogen,
indgberdaiyRaedsd 403 °&9€§b% a4 °€@§?3¢38?@l5<%¥ aim
eSO ek Y N phe iy B qféﬁ-léepfﬁ@ﬁ "
Rl e alaion. RENER IR %%erﬁégw”&‘: YR he”  or ml a
e °|.%%h e SIS i E2,3ce G
gf%%ﬁn%teé adeih oo ity gﬁ‘?gg%yﬁ‘“@?& %ﬁ’mfpt '%a'ﬁ%%w
that is independently Cl-C6 al cl oaI kyI
s ey IR R ol oy, e eIl )0
Cl-C6_al 18/I am no, Cl- C6 di al kyl am no, éFL , i
C4al b () Rrydp&w%ubﬁw OG(R)NRRy+, HRIQIREy R sfp)zfz
hal oal kox - NR -NR SO2R', -C(OR, -C(OCR ,
-O¢QiRa @@)B) FEN -Na@tb)mmeNi@ Ria20d adsifiorallyctwo

Clal kyl phenyl vvhere t he phenyl is optional Ig
adianest ear eRs nm inkluding the briggehead carbons) may combine to form a

cycloalkyl ring that may optionally be substituted with halogen, C+-Cs 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-Cs alkyl,
C1-Ce alkoxy, CF3, OCF3, hydroxyl, CN, phenyloxy, -SO,-(C+-Cg alkyl), -NR1oR11,
C1-Cg alkanoyl, pyridyl, phenyl, or -SO,NR10R 11, where each R4 and R41 is

independently H or C4-Cg alkyl.
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i ndependently sel ected from hal ogen, Cl1-C6 al kyl,
-C02R , Cl1-C6 al koxy, hal oal kyl, hal oal koxy,

hydroxyl, CN, NO2, phenyloxy, -S(0Oo_2-(Cl-C6 al kyl),
-NR1oR11, C1-C6 al kanoyl, pyridyl, phenyl, and

- S02NR10R11; and the [3.2.1] ring systemis optionally
substituted with 1, 2, 3, or 4 groups that are

i ndependent|y oxo, hal ogen, Cl-C6 al kyl, C2-C6

al kenyl , C1-C6 hal oal kyl, C2-C6 al kynyl, hydroxy,

hydr oxyal kyl , Cl-C6 al koxy, hal oal koxy, -C(O OR13, -
(Cl C4 al kyl) - C(O) OR13, -CONRLOR1l1, -0OC(O) NRloR11,

N B o) AgpmeRlts! BhePaaCaieel Sieepiaps lecoRskiggem

not including the bridgehead carbons) may
&é%hﬁﬁﬁg"®8 forma cycloalkyl ring that nay optionally

be substituted with hal ogen, C1-C6 al kyl or
Heté13dyOG . 25. A cpamesBsaigl~_phar maceut i EgpPcloalylsgq,

accept ab @Zsalt according to aim 24, wherein the

het er oar pl—group i s pyridyl, i mdyl, pyridazinyl

pyrazi ny t hi enyl, or fura each of which is
opti onal substituted at ong nore substitutabl g
positi gms\yth groups that ar

dependent |y hal ogep
Cl-C6 & |, Cl-C6 al koxy, OCF3, hydroxyl, ON
phenyl oXy, - SO (Cl- Cgal kyl), ~NRIOR1, Cl-C6

al kanoyl., pyridyl, phenyl, or -S02NR, OR11, where each
Rl()rﬁ NR11 'S independently H or C1-C6 al kyl. 137

onpQun har ceut i a | y accepta alt
accy?edﬁﬁagtl%agﬁfﬁ rvEor heferpisi %ea@h BPuhich
Het er ocycl oal k 02 Het erocyc| oal kyl .
optigpalysrpstityied Ia substituiablenpagitiqn VBthoﬁ* 9f<9PP h#ds ei n the
B-ring is_a_heteroar or heterocycl oal kyl ring, each
m%qpe\m%ﬂv ¢Ce alsyh Gw&%wyd@@mﬂt Cr-lrs alkenyl, G2-CaBlonyl b ubs e
position with a group that is |ndependentl Cl- Co6
a"swwmmeaco:@e@w? n%ﬁrcmal&lamm@nﬁo)o r@fykynw
Cl-C6 al kox am no, Cl-C6 am no, .,
PydraRYYIa AR, “CafigpaloiCr qayamii@xy, MR EOIRNRSOR,
hal o, Cl1-C2 hal oal kPI - hal oal koxy, -NR C(O) R,
-C(RIR sSGIRIOR', -@fQplky 00(@0'@5) @tO)NR@(Rm SRy CECOTHR
-C(O NRLOR11, oxo, CN, or Co-
Cialkylphenyl, where the phenyl is optionally substituted with 1-5 groups

independently selected from halogen, C1-Cg alkyl, -CO2R’, C1-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(O)-2-(C1-Ce alkyl),
-NR1oR11, C1-Cs alkanoyl, pyridyl, phenyl, and -SO,NR1¢R11; and

the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups
that are independently oxo, halogen, C4-Cg alkyl, C,-Cs alkenyl, C1-Cg haloalky!,
C2-Ce alkynyl, hydroxy, hydroxyalkyl, C4-Cs alkoxy, haloalkoxy, -C(O)OR1s, - (C4-
C4 alkyl)-C(O)OR13, -CONR1gR11, -OC(O)NR1oR11, -NR'C(O)OR”, -NR'S(O)R”,
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A al kyl phenyl , where the phenyl is optionally
substituted with 1-5 groups independently selected
from hal ogen, Cl1-C6 al kyl, -CO2R , Cl-C6 al koxy,

hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,
-S(0o0.2-(C1-C6 alkyl), -NR1OR11, Cl1-C6 al kanoyl,
pyridyl, phenyl, and -S02NR1oR11l; and the [3.2.1] ring
systemis optionally substituted with 1, 2, 3, or 4
groups that are independently oxo, hal ogen, Cl-C6

TR R ER G Nres R DR sl o stfbbon
car&?é%ghﬂ@&% Cc@e%lf%(%grbo )rgziyddﬂg@ln o%%nmalctycloalkyl
ingliet ThahapIGEY b SUBS LR Wi DaPERRC Lo BV Rt AR  he

bri dgehead carbons) nmay conbine to forma cycl oal kyl
ring that may optionally be substituted wi th hal ogen,

Cl- | kyl hal I kyl. 2
ohahaceAPEROH SEa B SIcaly PO RIpccar g o
2%3&"1#@4"5 ﬁ]%térggycg%ﬁmg?@fﬁ' By aerici PlpgEEN

onor phol i n ar thi onor phol | - S, S-di oxi de,. each
EIPhaRIb A DO g MR Sl ot B0k P WP
substltutabl e positions with groups that are
ont'ﬁa@b(ew@éwmey aﬁ&ne@é mor@iut@@t‘gm positipnspwitl) greups tf@rtsre
dr oxyl pheny on -SOZH.&;‘;I -C6 al ky I
Indmémt ha@QGOBCa'IQGa't\MIQ qbyal Kyl CFpHepRa, hydrexyl, C
- SO2NR, oR i, where each R10 and R11 is |ndependently H
phenylony, GB0ai(GyCs atkgh, -NR1R+1, C1-Ce alkanoyl, pyridyl, phenyl, or

-SO2NR19R11, where each Rqp and R is independently H or C4-Cg alkyl.
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