woO 2007/022502 A2 |10 0 00 0 A O

BRI DGED N- CYCLI C SULFONAM DO | NHI Bl TORS OF GAMVA
SECRETASE [err] The invention provides N-cyclic
sul f onam do conpounds and salts of Formula (I):
(I2VINTIEBNATIONAIS ARFS ICHGSQ@Y PURRISHED UNDER SPE EATHNG ZI00BRAR AIMQN TREATY (PCT)
Rlerr] and Rlerr]combine tao forma [3.3.1] or a
53 P

a9 o Bl BB DT ﬁ(ﬁn?um'nﬁlnﬁ‘ﬁﬂt |ﬁn|m|||M|||mn||||||||||||||||||||||||||

ring systems are optional'® an heteroaryl
@3) ThehehRaYRbRAlisYbak | Ng. .H- ou nds (mﬁ It hiNéha PuBlcai@®n®Number
U3 eEBtuaty 2007 €22(0202007)01 preVenting cogw ) GTA22502: A2

(51) Ir@n@@msaﬁw‘aﬂmmceut i cal i:onpos[iUS/'USJ]ns%(ﬁd)mrrdl Sirqteg Unit 15204, Redwood
ﬁgﬂdﬁ 6.8 P RAILA2 (2006 At hods OF L ASERP A Sy Kipg-4i (LB/US]: 793 Cereza

A6’|K§ d&PO such as Al zhei ner' s di §e48e oM HHRES-
Iugﬁagg nedhabes Nisgful in prepar mgAgelhe GOVaORBIBr@fy, W.. McpONNELL
(2D It il ﬂ% ES V\% %@Qg@dggag PCT /Rdﬁi’[@%/ﬁihﬂ}ﬁﬁ&S&QBERgHOFF LLP, 300 South

Br| dged N-Cyclic Sul fonam do I nhiVickeoPprye Shite GamPhicago, IL 60606 (US).

(22) Iifeerighaspg Phi:sisapp 2oat 8.er20m) aj fromU. S
Provtsi onal appl 1 cat 1 on No. - 6OLICRLEEs Shl T R
(25 FHig LaggyeB, whi ch is incor go#at ed by, {@heE&NEERG, R BW, BY, B, Ca, CLL, CN,
Background of t | nventa, 0R, CUSCZ, DE, DK, DM, DZ, EC, EE, EG, ES, I,
(26 P'%rhcatmne[ﬂ}éﬁ‘“egr ence To Rel at ebquppl i CGH, IGONGE, THiGM, 1N, HR, HU D, IL, IN, IS, JP,
(30) PARIY bgAt i on claims the benefit ungekoIBL ENSPAR §4.9 LK LR, LS, LT,

st ovi Si onaluapp dsambioon vl S gl %%@“ﬁ% ﬁ%’éﬁiﬁ R

filed Aug. 19, 2005 which is i ncor&o £l R
(71) Aplélﬁaer(éqn@kédqwgmw Yaes@ptrt PO HLANLO Fi gl 'ﬁE 0 UtGh@S LA, SQTQ TZJMTIEWTN 1"

B Iénﬂécel‘égf‘ég% GGHtdged N cyclic sul fonani do

%T’Fﬁ'ﬁbsr?ﬂlgralflﬁ@ed\g\ﬁ PHSh het er o@pyPesigratedy Siter(oty cht’e;azg;kyﬁ%gl for ever
(72) tdvbigs; i CH i nhi bi t gamma secr et % ‘;{% Wﬁ able): St o D AL
(75) IRGRY/ APBlicaki R 8BS Sy ABBMBRS,istnfeorS Y Nt hgs) Eﬁﬁassg z%ex % RU. TT. TM),

[ARCY.Chi Wessulafpran) delagorposnds of tha, @f, %% CIJ-@Y CZ, DE, DK, EE, ES, FL,
(USh EYROF 00, avlterty 8 fUSIUSI: 128 heiapr ev emd smiarafu, OGN, LT, V@, 1V, MC, NL, PL, PT,

AtfPlse poge sy FTWCIE?t%%P@ EYsHAYt i bl erq, 8E. SICRKG R GAPE(BE, BJ, CF, CG, CL CM, GA,

géf?%} e ;el’lﬁﬁs% ment SR EQAY: MY’ NEj SHTD, TG).
VROUNLL ¥ B DS SAGRN S(b TMRT tp, bhghgﬂ bit further

mﬁ’ﬁeWN EUS@J‘S Q05 Bebort S, [AptCiQnﬂﬂltzt aon.,, Euaztnt@rmglﬁnat Algzgch%pgrt 28 10 be republished
ClBda ZNES5OPR (USS NBXZERS@ar (nAD) (UB/ESIa  degRnatabdofifu Rl N

3k§|33f@1|=1qjlétrv FhelcacPeriiz €8 SEMEPeal | y by progreSS| ve | oss

I?Iﬂnfs F‘fi Ffe@%oqﬁ abbrewatlons refer to the "Guid-
Bt R ROl R e o

Aﬁgur?t deutﬂg1 Toration and u mngeO{ aChcf dat r ”M,&JB
54 r cause of eSSISVG mental 1 al |S
( )T'(“c‘jé%é‘?ﬂﬂ"ﬁ‘)c‘ﬁchma*&%mfﬁ?rﬂﬁ EJ%‘EWJO% STHEMMEVET 6> epr esent

t he t f SUTS: 2 t rergSt A(E)Oh ﬁnng'd G he 1n\(/:e{1311tl1'!)n %rovolcqes I(\jT cyc ic sulfonamlcp) compounds and salts
A ,/(9 0§F0r (D: wherein A is as described in the specification and R; and R,combine
®/S\N,R1 ( | ) to form a [3.3.1] or a [3.2.1] ring system, where the nitrogen is attached to the two
\ bridgehead carbons, and the [3.3.1] or [3.2.1] ring systems are optionally fused with an
Rz heteroaryl or heterocycloalkyl ring. Compounds of Formula (I) are useful in treating

or preventing cognitive disorders, such as Alzheimer’s Disease. The invention also
encompasses pharmaceutical compositions comprising compounds of Formula I, methods of treating cognitive disorders, such as
Alzheimer’s disease, and the intermediates useful in preparing the compounds of Formula (I).



10

15

20

25

30

35

25 observed in races and ethnic groups worl dw de and
presents a major present and future public health

wermblersv2 The disease is currently estimated tecBRUS®0§/032579

about two to three mllion individuals in the United
States alone. AD is at present incurable. No treatnent
that effectively prevents AD or reverses its synptons
and course is currently known. The brains of

i ndi Bridged N-CyciSulfonamtidainhibitnes efGapma Seerefassi ons

t‘rﬁi%'&s |c§ﬁ‘dH diefmé r"or rcﬁWM@Pd&vlswnamp@ﬁoan&nmb @£ 09,961, filed

gi opat h osits in. b vessel s) and
Augustﬂgu@(}pﬁ, Whi i¥f? éa%rm{ Jggfsére['ﬁ? Jé'tsn?fﬁ‘[i%fs of these
| esi ons, parti cul aBdckganmboif thegheantios and
neuroflbrlllary tangl es, are generally found in
several areas of the human brain inportant for nenory
ened eRéla ayansSpatients with AD. Smaller

ﬁ’ca%n &IQ%%& %b@ﬁﬁgé;r?Sgl 80 ¢19’(8‘)9tb bfd%tslo\ﬁ@l apphcatlon

U.s. S‘%ﬁ Nﬂxﬁ@ﬁogééaf"ﬁﬁ ﬁ*ﬁ@rég VA5 WRICH &'”%&QP@‘%‘%“%?'P&W &eé?re?&“rﬁ R ts

entiret ANy 0i d pl aques and anyl oi d angi opat hy al so
characterize the brains of individuals with Trisony
21 (Down's Syndrone) and Hereditary Cerebral
@mmwmh Anyl oi dosi s of the Dutch Type

IEcofipBaRRThsd Yith AD

NFA % Bles' BREBAN-Fo Lot oined

heterogfiy<s |h9 rsveerdvhings witehithBik ggmmeseeRiess and fhémg'PgupﬁPt'de

releasd énﬁﬁ&fﬁs @{fntlﬁh%tsl Gﬁél@fdﬂh %e’!ﬂ%ﬁchd selﬁ)nwntdb cbihpouthids etthe pasent
[
mventl?réﬂrghlg%fﬂtlp H}f pé%vepﬁ quvsgwg PIgTS r|n P%tgéfw% spsér% glﬁéff'g) The

X s‘.

-cognitipe disarigra landihlsntheatteatrmsoﬁ petienis witl ngﬁélvamrdﬁifé ipordefdes

|nh|bltﬂlﬁﬂ NRRSdLRbn ﬂWgr‘Eoﬂdlﬁondepos' ts (amyloid angi opat hy)

racteristic of AD and the other disorders nmentioned
above is an approximately 4.2 kil odalton (kD) protein
oftafHe A3P- 43 am no aci ds deS| gnated the IL- anyloid

. de, (FLAP RP | L/ A4,
st o ssep At SERp PG Tt s i s pleapy o
progre8siveniossadfintkngey] segriten vmasqmmvjudgderbyn@motmal sigbilit that

gradua?i}/] %%BS‘ r&; pr&b%{?’not%le %Fl%rawmltrm&ég desitrn ﬁg ; ae(\geg&?é&nmon

cause pf wrggressi\@ pevalMilbe (demensiabip @g%%?%@@d isrpelipvsd iippEasgent

the fodm mdbt BmELRedib camsE Rl BlRIL &R sm@b pﬂ@h@a ben
hem cal anal yses have s

Obse“’ﬁéﬁﬁ fages qng e riggrpypspyoy G‘P?gﬂf"‘“%f’reée'ﬁ% ﬂ‘afOéPrfé “tEP‘gW‘% or
public pé&iherdbidne.r Tiediddaee Breytrentiy eptireated tma!ffectmbodltéwm to(tdeP)million
lﬂleldUQ? n h% Uaﬁedﬁ'lateg al&[xep d/Hf %dart] gﬁéﬁ%ﬁgrlﬁéra'b[%n He?ﬂ}l.gts of

effectigaly prevantssAlR pr nen@sgeeﬁe;y@ ploawiang capse h&grr%rélvfbww ated 15

t Jﬁﬁé brhfns %rg&%@amﬁm AL @xlﬂﬁ’d FafacRiistR 18Rk ikl sauBRsH

iI's cleaved from A
amyloséefa@wﬁ. anylpid a%oé%c@#wgsa'a!r'mf’ H%S%F% ac rveﬁﬁﬁyegiawfw@w
tangle§. nZétﬁ@ﬁurﬁﬁr@bff tRsbetiésiong qmtrcu@ay hiytylaid plagties- armimdzuroflbnllary

B

cognitive ﬁmettbn la paltleantsamﬂmﬁtl)a rSnzdler iwwonketirs ffdindsa gipsme 33| %mo@qe@n@ﬂve
anatorlg fcgl%?str?cfuﬂ&y érg%%g ?odnﬂ ‘i“ tﬁé‘Bl%En%IBﬂno&r agga ﬁ ﬁé%lﬁﬁfoerm g+ve

a semn

clinicat bDeAmyIOtdrmaqya@ ﬁra;bméw §nmpam aéﬁ@d:hé@ﬁteﬁ?feeib% figins of

mdwm%QIQ WI'[FI W@on%ymb@mi's ShYdroRE) ahd Merddis @éﬁebrﬁ@@moﬁﬁége with
@J&M&E}ﬁ g 487498 19v%\p3ﬁgyo i T{nbsusuaﬂ

Amylovq%lé .Of_ ’@ﬁtDurthT@gP% t presenf @ dgfi PhaA y

m ssense DNA nutations at anmino acid 717 of the
770-ami no acid i soformof APP can be found in affected
menbers but not unaffected
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menbers of several famlies with a genetically

determned (famlial) formof AD (Coate et at., 25
woNadow£250849: 704- 706 (1990); Chartier Harlan ebcBUS2006/032579

Nat ure, 353:844-846 (1989); and Murrell et al.,

Science, 254:97-99 (1991.) Another such nutation,

known as the Swedish variant, is conprised of a

doubl e nutation changing |ysine 595-nethio €596 t.
requiresisheaag treclgSmentned §e5%In (R Brain tiggug ol H%t?nFSdN r}}"li‘é V% Q%d

fP4RAN Hidhsd SHREIbSEF Hrantissyp takes doguantimgsive
W'ththed%%%g‘%g} i@l A bR S r e Canot . 1. 345. 347
neurosyrdic ploceqret i c Ilnkage anal yses have 30 denonstr at ed
‘rR@priricipasehemitaatdnetitaent althevenj/loid plagees aidvageyis@myloid

t P h&rad
depositg. ngjg cg@nnsé)@g hﬁp?erﬁ':écF lgt%rb‘? Agaarnﬁ ete J}Eer%ﬁé%?gid rﬁcfargir?] iﬁ;% O?f
is an adpfbx&ﬁledelt/ i @rkjlodaltom{kDa piogain efebaytidBy 3 aRnp :@;g%s d&ﬁlgflﬂ the 13-

amyloiq %egu&ngﬁﬁé &C%oqne'tﬁ%g &R M orAR. ambIeRIebtitentasffirg pugfied

t he anyl oi d pe d ifi
and a pditiekamino a¢itpRgNELSe \ﬁqﬁprgwaqqaméﬁ %95%1 r%ﬁ&ﬁen{ B?%hys Res

Comm y1?2br8§5 860 F‘I@Bm)XTﬁ’élibdatﬁﬁ&r(ﬁ:pmﬁalaBd the S@g@a{l@e datp ﬁ@,;afyﬁe ,
at res es ents but HCHWA-D in
28 amlag Wéqssare ”B‘?%'E@v%}a%eg'?ﬁ? %Z%dé%%g%d other mutations in
Altitedufar bﬁlow&%lwmanwlmwwzeP@@/SDPB/Q@‘*P@’[“G B-amyloi

. drinad thel dnetont precurs
pephdeglenemgﬁ ﬁgéﬁ‘erﬁ%fg gw e &feﬁlfef%rwdééﬁﬁ é SI t . dégrh% precur
proteinfRABRY that i npemally @E0dueeddtyeRts, In E1gRY %’%ﬁ%%"ﬁ“mﬁe e t he

mcludlﬁ)g{]@gﬁf’és K\‘\G}vlﬁage’lﬁ?ehmaatufmﬁ thei genel Bo@AEO AR heg dpﬁ\gnstrated
that f&- g@wplp @g;l)tfrgi%aélgg%;sgqnés g@ P agni%ﬁt fﬂgtqs Qltela'\?é'd fl%rrﬁA‘WFl’ 99' &otease

ere remal ns a need
enzym@@)/ ebétlen®l hrodsssmgaf the prrogiser riptginfby the Qr@a@wﬁ%ﬁa{en@p tq h o

generlgﬂw gﬁf)gcésgn 54 q'ﬁ'%; L%:reté%@ gtl\fegﬁtsé‘@ﬂﬁe RRiyRiEpaptdd agment.

eou ase whi ch of
Both enzymdsihave govaeq\mplgq,Lﬁﬁrw é‘g{:qij énq? %haé%cg%nzgﬁ %/ (gflfermﬁ %%IS
e% df @vnMéﬁb@ mc@@% tREPFadRbive owvabra! daposition of Repmyloid

peptidg gaﬁaa §@@$@I§ rlglgén th Igggieli%ﬂ%g Vlf% ¥rgd Jéa%bcf?é(ce'fdg Bbgﬂ.]ﬁvb B¢mptoms

by yeé%%h%yddse rsréerfai exahtp&vaglsoer e i6HPTI498 (1291hr BUEES on
of { f dt airdued 7
lmporqagfd@fz HPXV-'L%QC? m J‘hg vérg ﬂ'gzm%tséns@ Dl\ﬂﬂomgfatlé‘r% indu

trates anmma secr.et
of the aV@-al}mrmI asiEvigadiormaes ARE’I cpn ge foyng |n@5f§%tad E‘%WSW”? Agt H{\%Pelcted
memberstaoq EIE hrflds ds)WIﬁ’l‘;rl%DgtlcaT)tWet&amw-(&ﬁmraBlfcame)f aDd@valget al.,

agnent ocC i At
Naturgyr248i784-2eP (198%%?%?%1?@3’38%1 Aty JrP él’%l’?l(g%tg and Murrel
etal, %rm@e s800EbasRoha aotheeach detatins tknave ds the Sewefi% t'a"'anf is

oid pathology in trans I ¢ nousesggpdel s (Dogey,
comphﬁedﬁ;fa ddable/mutktibmehahging@lysing %?%rrg@hlomne 7 1o @ﬂ@f@(glr\g Je

And L. Y. F
leucnﬁgé%wlﬂj h)ef;rlmﬁg@o tie 6%$cggrw/y§|{%ungtm agwega Efﬂ'}qy) wfs rw@{ed
in 19%2': Wi é’clré@' ré&a:'@@emgm{:ﬂtsa?e (1990 (hérietic Enkagelanalyses have
demdngt(ajgd thgtytgé@lmyt t na vge!g\? g?rgaérbcp(fmg} Rutatiohs 'i}'PtHé Rﬁp%@?ﬁe are

S recog ni zed
the spBlic |mo$é¢hlaﬂbéus€ empn) ixthe effgotadsmintsts oftsech ggmg@g,nym qdﬁlgon a

muta%inrs% 8812[}0%%‘%!) 69(’3 %%S/% 'aﬁzpr}?%%la %ﬂorﬁ‘l‘?ﬂ ABBhag bééidentified as the

0 2, and Ni %astrll n
causé\/bitthe Rraey®i ¢amd@@em5|mredlwsg¢tq%A@aﬁ%a ghangg from alanine

damblds. AD/¥ iskrh
to glyj:me 5@\10 aFﬁ lé@%ﬁpé’é% fskd Cal%e:a%gte'éﬁ?%%?ﬁ? gr:e Tam%siﬁ iFPLT r]r
pate(m@@()t}leHWRé@ sradhars. uThedjr'ISCBY ryaihrseand CHFLTY V

Nat Cell Biol 5(5): 486-8; Kinberly, W T.,

LaVoie, B. L. Ostaszewski, W Ye, M S. Vol f e and D.
J. Sel koe (2003). "Ganma- 2 ‘
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secretase is a nenbrane protein conplex conprised of

presenilin, nicastrin, Aph-1, and 25 Pen-2" Proc Nat]|
wadhemdoBzo2 U S A 100(11): 6382-7). Mich evi dencECT/US2006/032579

indicates that PS conprises the catalytic noiety of

the complex, while the other identified subunits are

necessary for proper naturatlon and sub-cel | ul ar

| ocalization of the actijv X '
geneticglly Bee®E3569 Bfe'?‘D pigve @'@b@j@ja |on %ga gw arélcg1 %;fb\éé(ﬁj\éﬁp
depositin©R#d FEJaﬁlyWIdtdépEHeEf%meht bargEEuee ADe an acti ve)
ecr et ase
%Eﬁ%g'test? R9%CY Wh'f:ﬁ lﬁg&hcﬂ%gﬁ Lg{be%ge(né)gg ﬁlﬁeo%r%ecmrt\g m ce
mechagizhsé b AD sncyothéri lhan!lmd e@m@e radated dineasesiiare F%“%‘?So%@ﬁ,ep N
develo;%%%éwgp S%\%Dﬁ)rn]pogtlmnsl?or treafiidnt 8 the<diséds8R% Slaézﬁllyﬁthe kleatment

methodgryebufd adVaHagaouEy BR b"f*gs%)dr“gs[)@? a‘t?%ﬁﬁ@/ab%ef éébri?‘ébét“é‘ﬁ%ﬁ n- 1
amyloid B&l{tl@éhﬁeésb%nmef |t§wyntﬁb£:ama@e of anyl oid precursor
rotein e
S’Ones%gpm%h P%@g%l hibl w( %Tgeﬁ%%g ﬁ%geesg‘%ef§ﬁo Is by élﬁﬂﬁlt(l: ]
gammé@o&é’caﬁnmb @nwnhmrteapqm\eptelf@réhé ca:baxuﬁ@'mi%lﬁ@%? resgitiag inQ;

producLon ﬁgﬂ%méﬁeptféé dja%mé% Glettﬁ)lroz gz\éMrs.d%eQ #8EAgth. DFheGﬁ%HeSl@te
substratesfot ganana secrethsayiffeionued: ag &’@'éasd‘éﬂe@‘f%dfaiﬂ??xy %rmlnal

om0 05 SO AL g b 5 it
occursd theyediqies! trRnSmgMRENe AeMEP O at ‘nOIQ EP gﬁénrg? %eec)retase have
been &ﬁ'ﬁ)ﬁéﬁa@éoetoreﬂ@ét@ld@@ldl pﬁitlﬁﬁgy marssgenorho@eenaisisgDoey, H. F.,

V. Johpel Kt fgde qogiﬂyog:h%wg ggltm r@n'e&]\ﬁ%fa%g % B FIQh AR,
Fo|meQEt asipask E, J. HolsStyndBiaehél, (2001)T" Fumtm@.gpmrr@rﬁycqgtasg
|nh|b|t%rF é%d‘é)lﬁe Pét% %%?/ oid ue-Er iy ¥egér1ﬁ gﬁ@;ﬁ?ﬁrﬁ&%ﬁgz%ﬂeW3 g“o) si s
afdmgrreearetase ﬁéﬁ%&ﬂé‘z%ﬁ bgja pult-sapynt FmB 9’8%‘6&? E Shike
prese@\%‘ﬁ(gm K Ifg’c‘?rlillhfastrw AB_h 1, anH\IPe)fIZEIDe'Etroﬁﬁdﬂ,rmt(QQ%M Ar$. 1, Pen-

A A I L A T e A
38(1): @am‘fédﬁ&@f ei EESGVIaldérL YiTt Regute) BaRys$add, il Bteingr pndbe dilagss
(20038e %c@?%c fution st? |J{1Q s%c?&%(}‘ %cr?\gﬁ%‘_’)\lat éé?é”iol%(ﬁ) A63-8:M@mBdryew.

ase tion te | sosteres

T., M.dela\piee 8. t.dOstaszewskd, Vafentl- S plEa 2p¥id- d'r ?%‘E‘?q 00Hn Sagas
secreﬁ? Qe B3 rﬁgﬁlhrgﬁe pl_rWelanzompi’eQ c%pﬂéed 6k praseilin, nlE’astrtn. Aph-1, and

-
pen-2PTemNA) AV S S A CHT) 4887y cMusltP e iR PR )
comprisEs @ik Al nFdiety 6f theednaaxewhifethé biher iderdifiegsubuaits are

neces%glg/{foert??%%r %&%t@h%ﬁ{&b&éhﬂﬁ&@aﬁfﬁ XL bﬂp/l& actw%l%hzﬁ%l domplex
(revields@mgDe Strodper, Bag00%), "Aph- APen2iand W@Q’mn wr(h P,tﬁs,em'h%gﬁpera@
ana \%lré) Oac?écr('—,\\@gé &mp?ex ‘ReuPlBdigrg! d-42. ﬁbonﬁétent(\nﬁtﬂ(ﬂﬂé hypothesrs:

vat ed secretase in cted ¢

bi t
PS knohboatampa/exr@mttsgng@%|r%hlﬁtr°§ﬁs s-prayeid Ipﬁlfdégf@?h 8 ﬁ’?fi"Per
Saﬁld\lﬂt EhaBs<haRe, @7$’Z)uder§i%ﬁel@@ cuhi® al | Abnaét, K0 Ybe Figaragmtifavan

Lo B Toa ey By e e e oo o S TR b bor
protefr:" N¥kure BONBEEE$:r387190; Hhas&@riang B J. Sélkoé’ﬁ?ﬁ@ﬁ) JAIzrglmers
dlseaggrﬁagéltg{;ﬁa{ ééé){ %lo%%g%@&s’eﬁde aﬁﬁ@%g (6(13‘651“%39 46“9&%% A,

reseni
L. Seﬂ’@e%cwl Annaeer Betalled,dr Sgmonjans awd3. Q%@@opﬁﬁﬁw(}) oF%fa'
I st Eatls " Nat
'naCt'iV%tﬁ)P cgges %%gérétlé%e acéﬁ%r?g%%%mi%&%ﬁ%@@?gﬁ ng | eadi ng
to (3-anyloid synthesis, ganma-secretase al so
medi ates the intra- menbrang cl eavage of other type |
transnmenbrane proteins (reviewed in Fortin!, M E
(2002). "Gamma- secr et ase-nedi at ed
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proteolysis in cell-surface-receptor signaling." Nat
Rev Mol Cell Biol 3(9): 673-84, see also Struhl, G
wapm7M2sédachi (2000). "Requirenen'ts for PCT/US2006/032579

preseni |l i n-dependent cl eavage of notch 25 and ot her
transnmenbrane proteins.” Ml Cell 6(3): 625-36.)

Not ewort hy anong t he knovvn substrates of

nme- secr et ase
Cell Blogiz

1.
Gr:dpiray §°'Ph'ﬁ6tﬁ?°é‘ﬁg? PRe 2 1S PrrsitaP RS i o rans-
membraid ddﬁﬂalrﬂ%ltcﬁﬂmmld p@ddctioh fseetis Imendeoshaens negative fabigon

dul t d ' h
oo S Bt IEATRCEREI Rl M S s,
(1999).amglo traﬁmnmmﬂeraapmrtapasoum preséniy-treguicegderpressniieP.  The
endopr: tg&nﬁsgs é@ﬁnﬁ@ é?éé%sa%h\f@ ‘Pfatu@@SMﬁhk@‘?ﬁVﬂh%eW W.T.,

rel ease

W. Xia |Tnthahl®é1Il My 1SaWVolfe aid B- J- Srikeg)2008n & hﬁll"@ﬁfr??%?%en?smnates n
presenir[?'?cli laAd Q%rMng‘eﬁo@ *fcgl'g@}nhﬁgse\tie&sb @amy aebdrhyoid betatpineein

generaﬂ%ﬁ, JZ@ISIr@eM%SEﬁ a&' 7é %?fagﬁl P §F$ 6% ﬁubgtpatg Ba%%ﬁ r%r%rcismon

state isdsteic8 deslgnedltophibiiiamma segkblasadirgcty cdmgjgat@qu) PS (Esler W P,
W.T. KTRBSPR 10 BsBh RIS, ©1a! ¢ owKhe, 30 74dicr kARG i

Su In ehbr oni Cc p enot pe in mce
D. J. S¢ikwe anddk. S. IWolfs (2000). "Fransifioncedate pnalwuemhw@is

secretéé@'bmﬁﬁﬁ&lﬁ ft@ﬁ‘r@séllltn 1GI}1£|GM Blol @1 1os- 3&\}0_13 thtM ing. Xu, M. T. Lai,
ential for_postjnpla on i

Q. Huasgnby- Ear0: & DUB BTNt o e Do 8 Tt 3 pigivet o
al. (206%) 6Photé8bfivaied gdsomb-secretBse iAhibitohs dl@ctelaéatm@cmecsltg covalently

label pgggﬁ@'h{ @%@%54)0]5(687%?}} 6%194)%8%@2?'”3{%%: E;%mta Q@gr@@@é’ RhiBRire
have lit&588 lzﬂ@n)defﬁhestmdd@l birdhdirgste RS (reiffest DedyP-Srafipval- Mo

eE' Nisrbdi ’fﬁOercs?W Al HIFRRLS, 2. K.
RommPe r@guceda{%‘? PS1/ \éz do blle ar@

Thomaseh, S 16862 Steberioel SRR oy 28T Pt Eruts B PR
secretisliRmbitofd "epsialghenf 273 (MA):B408R8 L Ur sor protein. ™ Nature

391 6665 |
-Gy pedenee BICERS el RZAHSN e Sorss oo Bpgng o pamyoiy
syntheBR| gutirma-secci@2%iso Médiates ihaarknaﬂgeltdlr&me Heayveendf qther Henés

transn]ﬁg{})ralr@(péol%ﬁé é@ﬁ%dﬁ’ E{)_‘gmp@t E QQ('SUET gGaﬁilﬁfag\{eE%tGase ERlaR%ed
proteoAmis drecdil-sultacedetdptas signaling SMNabiBey Mel<Cel Bip! B(9):5d 38, %?8&?9

struhl (&' 059\9)/5% Add ?bOO)n%ﬁhl%én@?oﬂfre@%meméﬁmeage of notch
actl Vi

|
and ofper rassmempiEn Ry 0! S 52§56 NoBBLCR ahEoun
substréfes opéﬁmﬁé yarRsaselis mamedhliamNétolo ¢k Tisuliotat ¢ erotefin isiimpariant for
cell fa{eﬁj%fermwﬁ r a uapéwlg%g%eﬁtr allicnf‘SS %@@n he H'Q?Stfp%n

secre ase SO I nhi'b
ligandNopadenfenta theiNotamectpedaniain, Neth uaéerwﬂ@rsgﬁ%nﬂ@'@q@éﬂw?f

and mﬁWn{%ﬂrQ\(z éﬂ&e,‘s%ﬁﬂaﬂﬁ%@s BfAFNO G iftanBérhierand prodebding of

Notchneasinied byecasmarasassieiasailoads & rﬁP@%%%%WC“ jptracellutar domain
(NIC efrhe ﬁl@ﬁ@é@ﬁeﬁﬂﬁ@ﬂét@aﬁ NG&ich Bighaling via tidiaslockforRehévinicleUe] |

whereribrlepflaptf(-:? %sswnt ﬁ%%nes g};;’épg%%ﬂﬁllé cﬂéﬁ%?maﬁcﬁ’gﬁ ‘?A’a%b ﬂﬁues

dunnchﬂ@BIgpth ds. wellragribthe @dylt. R. Hopk| ns, D

J.
r
d}sr%%'b@ﬁ g&@gkg %mg vé’_igeﬁYﬁé’ %k ot (K@? r&gwﬁ eémﬂ?!{onid lethal
phenalgiei ivireice (SwiatekHR hng! Bi Hlﬂéﬂicﬁr%oﬁ*e' A & Welmaster
g is/eéentiAlibr BostidipRntitiod devel eﬂl idmgice. MSeftes Dev
Grldle¥(¥9 uglpém. . Siri ngt hﬁbnghjl R. OIlb—{lgqpkl ns, DD W
Smth, R P Heavens G 20 R Davvson S. Boyce, M W
Conner et al. (1995). " betda- Anyl oi d precursor
protein-deficient mce show reactive gliosis and
decreased | oconotor activity." Cell 81(4): 525-31, the
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cunul ati ve evidence, therefore, suggests that
preferred ganma secretase inhibitors would have

wealoeotisvi ty for inhibiting ganma secretase precEEsiongo32s79

of APP over ganma secretase processing of Notch. 25
Sunmary of the Invention In a broad aspect, the
i nvention provides conpounds of Formula I: OS5 N RZ

Fornmula | 30 stereoi sonmers,, tauto r.
8(6): 70%(18r €N Ybe s %ﬁa/R&@uwaﬁﬂadeF§S%PmB§53r R OF B o
the coo@%%pée’ghieataﬁ@i bSsdnfies & develnpreere 131(5):t 1683451 i fie Notch KO
phenotymz] é§ Cl Q(%[ ﬁé the ;ﬁ'\te%t?;gé;] qufé)r(/ od 8T REY G ééalahfhﬁl precisely

écp substi t ut ed at
reprodueaabsyuﬁsrmaw eiomigllf(i) O’nICW PR dEeopgert ab1(1888)al Q9ﬂcnency of

presemlﬁz\ Qﬁ\bﬁé h%ﬂ%d T%lg.ﬁekaggg&gf ﬁg*?%g)ﬁecu@br Qg;ea{ 'kNatljdse 301(6665):
387-90; a@qﬂowﬁy D .Bg,(@)l@ Ijadjey\t% 0M7 / Qngy%engye’ léy Hyslop 'and A.
Bernstef @Q@zlﬂléé@clﬁé%ﬁQpreé@ﬂm@erﬂh lexhipit catiRemBYONIc QBtEsing

defectshgpg?so%%wf(g )%1“@r 5%51 %8{?. b¥is . Annaert, B. Gollen, L.

Schooniainsl aR2 Bc @eiBtrepero20@) niTate] B\agtlvg]mrbpf @n!m-geclqtaqei epﬁgv:ty in
presem%{&eélgght c{)gfgm Rlel 'Olg&rbéllsBlolaﬁ(f)aQQﬁQ ) thid Behveigence of

ons ere< or &N % gﬁns ml@ge)
phenotypis gbwﬁdenkn@k-ogt ®jseioh ifer gher%ﬁp%% qﬁm engyme

sugges %Q) r@mt%t‘ors &rgamNBlé%crews@ lﬂﬂﬁat a&ﬂdnmﬁtlemcﬁclt fuacod.Baylfje iiited
as ther@eugc a Esldronva?q)%};éee a%re f% an ﬁntéo{lmlgﬁeg\”(lid?tm]r M.

epen
E. (20d2ﬁ|“@@mma-£ﬂ:re%emeldyaltad ;@Qte@]@malm(qulyqurfa@lr:e%)t(pfa?rlelrp@] Nat

Rev Moﬁ% ﬁlcﬁf s @%3& XIQ&SP?M@& lﬁéﬂ{elop%(%‘rm%aﬁthhﬂmyut an
overt pheDOINRE GRang, H i@ngﬁﬂgﬁl rumbaqqg It(lﬁép%pe D.J ng{:tbj Qq;{'ljl K.
A. Steve§§(@ R coE, HL @, Fiéh,thBI S=NisHRA2H. OF Chbh Gt RL31996D "Mids

%flCleﬁéqrgg;g%ylgﬁrq?%grssp protey rié‘eg;',e”% %l YA%aQ 5 .dﬂz@/hﬁ?ﬁs Zheng, H
M. JiangORFE nﬁuMBaLfeQrDTUpﬁlrimatMngajl fRJMKIrnsetDev\b&nym IB;P Heavens, G.

R. Davxggit&e% %.tog %Wyéonhélntg al, %boﬂeta WhyoR drecupdh bRy -bidficient

S a subst’tutabl osl t1on vvlth a% p
mice shbhat reastive ngileper&ﬂ\éndqcyeaSQE!LJ@GmQTokyﬁlCt'V“@é Gell 8Yé)o 5[(%5 the

cumulaﬁe @déﬂc@eﬁ% eforé:?su%ls%' f¥iNdrterréd geamal deoitase artiibitors would

[ .am no - di al kyl am
nave spipeiv¥ Jor IMYRIMELGRTITE) Pecrfiate,PTogeEs b o §F8aﬁvé %q"'ﬁgsiﬁe"&%‘”’
procesQﬁ galdexy, -NR C(OR', -NR S®2R', -C(OR, -((O R,
Oal kyl OO(O R ; -C(ONRL6RL1, oxo, CN, or
Co- Clal kyl aryl (such as phenyl ornaphthyl, where
phenyl is pr Sﬁmwl)?fthwme@ﬂ?he aryl is optionally
S dnisRR@ s Eairhya Bel ect ed
flﬁ%%héc“g ggct‘%é Iﬁvén"uén 9|HQ§C & n kg C6 % "koxy.

hal oal kyl , hal oal koxy éﬂl aryl oxy,
-S(0) O_2-(C1-06 al kyl Rﬂl 1, C1- 06 al kanoyl ,
pyridyl, phenyl, and N pRll

Formulal

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

wherein,

the A-ring is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, where each ring is
optionally substituted at a substitutable position with halogen, C4-Cs alkyl, C>-Cs alkenyl, C»-
Cs alkynyl, C4-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(O)o-
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20 and additionally, two adjacent carbons in the
[3.3.1] or the [3.2.1] ring system (not including the

whriodegstead car bons) may conbine with one or PoOI/ES2006/932579

-CH, and/or -CH2- groups to forma cycloal kyl ring
that may optionally be substituted with one or nore
gr oups that are i ndependent |y hal ogen, Cl-C6 al kyt or

(C1-Ce elr‘]‘ﬁ?llaoal ) nCr{s ?ﬂ"y@ru HKA’FCS%F %\/\% tr}\ﬁ% %F’Ey?lky' ant,

arylalkyDBIJS@alaRloRﬁsubst|tut ed W|th an aryl (such as phenyl or
a ! e Gk V\)hﬁl%rtﬁehh cany |
Flég%c&?% ot qﬂ?ﬁ& ?onﬂ'%ﬂ@% % 18120 6hg @,&E}em iy

substi t u Q hat are
attached dtb@ yrqjgwgplyaaﬁ gpr@@@ﬁq wherﬁyd}ra)aﬁhe cgrwg in Iéef) ms em 1S
optuona’WeBlQ{;] denbith atha-lcﬂajsk@%% orCNR Q¥ grdiGR, ;and atlera it [8r3c1] R1[3.2.1]

d
R
halogerRl?Z—Oe%IkH,, CS5 &Mergl, Ry, baloall SO dlsylky (W LhyHro8s hmfgw|kylo¢1

Cs alkogf,ﬁflloggmgpt | oLC?Ff ? h bl a'k? éfb)?’Resf QCOWQRM’WW(@)NF’&%”

Subst oups t hat
-NR'C(Q)QR’} W@r)zﬂ%n@ﬁfp)z‘ﬁ NG eR)R (bl ON')NRH 8[ RN'IOgrEﬁI koxy,
%9@5&@6& car&ﬁ\'s?x?dt kRiMing Y HRtigd¥add citbong) tl'rb 3c3.Tbr BR.1]

b d |
ing sysem R im R 8 AP SR oy R R o O
which i§ Bbﬂbﬁ@lﬂ/ suwﬂiit@d sthesubstijdtabls pa)mttqn(mfaltal gyoup thaltis m@gp@ade‘n,tly h
C+-Cs aﬂ}% rcé)gwcg’ f”oz 5%!&8‘&/? d,! %ﬁ{ M%F deléuéa%l 991%; C1-Co

al oa
alkylangino, NG, dRW'aMOHS(@}byR hwdmxmfwawvalkwh@@@r%t‘?ﬁ%%?mﬁ

haloaﬁij%?f N t&g BRNR (%R@ @Eb)R ot d;@RCBC@)éGWIOC(mi)IRt onal | y

tr d th
CIONE o gHo3% OhPeCa B @5%%@66%9”@3%35@ HBRIR the
preferrgé:)T Whirg Inklakfi/isldptiakan§ su!istﬁhsatj|W|ﬂ]t1eﬁjgmumshm1epeode5tthg$e@p§§l

from h%‘PQFd‘x? Sﬁ g&ﬂaw r&‘{\ r¢ W gﬁgalla&mrog?k&y h%‘ &%‘ CN, NO,,

aryloxya HK(l)o 2 (CNCEAKYDE -NR kR )&(anlk@aomaniw nhenyiyepd %%JRwﬁﬂ

and ac%?lo@yatﬁl&; aﬁf%ﬁ'\t 9&61@&&5 lﬁ %&Qﬁ %614 thel B ﬂdiﬂ%%}sYenhmf ingeding
the brmneh@amargongmgx GRMAEHI DR OO g&b aPp e grgues o
form & CQQSQ@“ &d'h B’mé@p@@@iﬂy bésﬁbﬂt@@d&h’dh)dne OF m@@@)@ﬁs thatare C6

al kox hanaI o) 0X hydr oxyl , CN, ar | ox
'"dep&ng@ﬁ'y logerss’ Qk ﬁlﬁ‘)”%a'f{?y‘yg g C>1/ Cb zu kanoy e

pmolemu R ame«stydmcunrme arErindePOAMRIDR of C+-Eh glkﬂm% alkykis
optlonFIBIS n‘g tﬁ*tﬁd wmblpérkl ég %Q}f)h?ﬁﬁorﬂ%hﬂhglewﬁéé Pﬁ&n@l ia Prdfepied),

esl| s ore are use E |
wherepheewhs pptionaty SAPSZWé@WFh Sto§ Feupsdhat A '"ﬁyefﬁ’e ‘g‘i" '\éﬁ% Qoen,

hydro%}ll‘%ﬁ&%k&lyehaééu&l)haleéik@(y CR of Ke,;tane & gendtR pbggtbdrineaytierm
N or e

a 3-8 memperef Fing gptignal Bléqﬁ;?udkpagln%:qé g{;]rija{l ﬁ%groFt%% Sleh 8¢ Nnb% gison

, €enco asses

p lRa{nqu: euci siryl or -<SMpED i(sucb as phenyt erinaphtbyliwhereRhepdimds
prefer&%gﬁ.agg{et Ihg ﬁlgll [ n@]n R J&B%ut@@ﬂltﬁ?’ kW grdHSS that @ASTRGSHRASEHAY

CO%HI tive di seases,
halogem hlydrdiyhcalidl, 2lexynealoakyl, dplealkay, CHRENPavent i on al so

ero Eg-leo? Cg ﬂ%‘kpl%tl&fall)t £ahtlRE wih ﬁﬁ,ﬂ iseeH aghenyiasnaphthyi, n

f di. s
more @mfmably SR8 B FiBIREPha sioip ab0 R oplpPiygRfud wit 1

to 5 ofupE HabBre wﬁieﬁérﬁﬁﬁtﬂﬂnakfg@ﬁ HyeroRy! netkyh rammhalgalkmia@ylkpxyecr\l
onset of Alzheimer's disease, for treating patients

ith nmild cognitive inpairnment (M) and preventin
det.aigiH) @y, hetecoasgtheterocycloalkyl, -SO.R’, -C(O)R'. ~C{O)OR’, or C+- ealkyl

optionally substituted with aryl, hydroxyl, or halogen, where the aryl groups are optionally
6

or N
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of Al zheinmer's disease in those who woul d progress
fromMI to AD, for treating Down's syndrone, for

wo p@ab2aage humans who have Hereditary' Cerebral PCT/US2006/032579

Henorrhage with Anyloidosis 20 of the Dutch-Type, for
treating cerebral anyloid angiopathy and preventing
its potential consequences, i.e. single and recurrent

| obar henorrhages, for treatln &i dege ive
substitutsiiitht 1 1§, Ireups | awgn%ﬁ@f%ﬂ&a%a YQE%V'V%JE\E Lﬂ%ry ‘and
haloalkgm%iv C%Egmmogwn(ad)%amm ,INC -@s8lio)i (81-S¢laMylf ¢r NO,, and
nson | Sease ass t
5 B8 o Gerae aredgependePud RRASR Cro b by, £
Ce alkeifl bhpr@oyltapwiau;bwaﬂtutae giéim &t gronps thaglkare indapandenibidaloaen,
C,-Cs a gg(?]gﬁ:{ aé d@rbll&&y %broglk%qsl%ldaWy, *39% c?ﬁ a5 aﬂfloxy, -S0O-(Cy-

I Ssease an O1Ss I n nee

Ce alkyb, r@BtoRBn@ %@'&ﬁi‘%‘o%‘ﬂyls@@r‘ﬂdﬂ@n PéISrO&NR@ﬁ“of a

the E&H}%&hb&@# Form@E { Rebit B-%rr@m'b'éfptadg reRasEHRD WS Syrifesis

formula I. I n another aspect i nve on Qw des
an, therBloTRL 86 5P ATPYIGIaT o AR A DE°B1e (ADh RS | o
susceptifé to /ﬂﬁarhd?dr?rﬁ the dicatrent ef pafiants with 4D mpnderlﬁglnhmbfurther

S 0 nteres f th

deteriof LR poRLtoTE T o e RpinEShere Bl bl 1 ©
compoditims comtpioing the @UmourmsmgFQrmulaFtoanﬁmqhqu emplqyrﬁle sg&pect ,
compo{] " olﬁ' Q%n%gsg gﬁ]s iR GG Rerk ARG RIBRSIRlasE0 ndlubiRg h&henh@r’@r

_ e. conmpounds of Formula | having t
diseasg.ol | owi ng structures: 7 WD 2007/ 022n02

RGE/HVer$PGlisb bR fues afhetitdad c@tr@tﬁh@@ p@tient $ho has;@r ih dNdrefiting
a pteqfioridinarn BBk e o RS PRt VB e b et e
Alzheiraérishlisaase, @r helpinGp@yvent2r dejay thmms?.t oiflchgimer's disepsg, for
treatnngﬂ;?&%t@ﬁtgwm IIG'E: hE" rrﬁﬁa‘{rﬁ{eﬁﬂb\/f@f anH'pP&en%eJrﬁeIHﬂﬁgthe onset

etero Ty S are nonoc q: ic
of Alzhgime$ é@@asecn ) these W NOURPTEsFops T %M%é%& Pyjordipgting Ip
syndroﬁl"e Br §é§gﬁ§ Fthlrﬁér%bM@ hald® Blbletigty BefebraHemortagt th Am&lordoss
T X YT e )

consedilekadsaira. Elﬁgle Gitd (6umkerd lokgn rwmmﬂ)agesS(oO)“atmRbtheh@agequve

demen?%(fm r@@@‘é&%eﬂﬁé‘g@ﬁ&% %%@%e %Aera fdo @ n R2hRadkoxy,

associatgy @ittaParyinewnfisease.-deneptigrrsseeiated wggbproq;ﬁssn@,supranuclear
palsy, & &g bkscRRRaMh cotiba rbﬁsetl BEgenBlBHY, lagé Felddd inadiadr! v

bst
ettt ] R BIGRSISHH o SR 51 e

treatmBstwbith |(:y||npn§rea|admiri|th}m dfi i thredapeliticaGN bR, ammmt @‘)ay,
a( Cl- C6 alkyl), -NRloR11l, Ci-C6 al kanoyl,

°°”‘p°|89ﬁ5 f(’?)cf U henyl, and - SO2NRLORL1; and
In another aspect, the invention provides methods of preparing the compounds of

interest, as well as intermediates useful in preparing the compounds of interest.

Detailed Description of the Invention ‘
As described above, the invention provides for compounds according to
Formula I.
In one aspect, the invention provides compounds of Formula la, Ib or Ic, i.e.

compounds of Formula | having the following structures:



two adjacent carbons in the [3.3.1] or the [3.2.1]
ring system(not including the 15 bridegehead

wa@ 200borsy2 may conbine with one or nore -C, - GET/US2006/032579
and/or -CH2- groups to forma cycloal kyl ring that
may optionally be substituted with one or nore groups
that are independently hal ogen, Cl1-C6 al kyl or

hal oal kyl . I n anot her aspect, the invention provides
compound @ For mul a I's, i. C(Smpounds of
Fornul a | #hg the ing stru 5. t~S B 0-1
0-1( N2 =OFormula 1d°F8rnula le é?eln R1 and
R2 conbi forma [3,.3.1] or a [3. ] ring system
where the|r 4Systemii tional \ _fituted with
1, 2, 3, groups tiblt] are i ndep ntly oxo,

hal ogen, 25qra| L C2- C6 pal , Cl-Co6

hal oal kyl , -C6 al kynyl, 5 hydr oxy C3-al kyl, C1-C6
al koxy, 8 WD 2007/022n0 / US211136/ 1132579 '

hal oal koxy, ppialfid ©ER13, -HofraléAb al kyl ) -Forh)iokl s, .
G S erg o B e SR04
groupIS-C- - -, -0-, - S(Oo0_2-, or -NR15-. In
5 }2'8 8#‘8{950@%? Snglhe‘ter})%%loélﬂw?gé h@ﬂr%@“é@%rﬁmﬁcloalkyl
groups@re inenocyglie peblcyo;éc Aaeh (pfgvhlc@ lqua@ﬁyqally s@s_tltg@dcav @|sagqt|kﬁble
posntno#%ﬁr?é gn%[u%{ thal E %ebé‘ldeﬁ’w ¢,y alkyloI‘BEJCIE;TI:ﬂﬂ’daJkyl;)m-cglau:a;rnyyIc;,Z Co

ur an 0
alkynyl GG @e@'ﬁﬂxy’l am"&fr C%e?lé‘v 8@9‘8&%@?‘@%@90 §(¥3:_), gy?faxynw
hydroxPAIBE M| OYE, haliahsy, 67 caydaloalmy,pmﬂ COR’, -NRSOR’, -C(O)R;

10 -C(O)%gﬁﬁéggﬁb@ﬁt LCINRY R!f&r?{gfpgoér'dﬁ&al@l&l flylomé#@the
phenyistitsibnaliy sestimtedavith Sufbaroursn @dqﬂéxsssqlecw fwn% palegenc@rCe
alkyl, ﬁb‘ﬁi’ ?k%@ﬁﬂqlﬁgw hal&ako Qﬁ h%rtsyymdN r\@z &%ﬂo@l Issz(foyO,2 £

l kOX al ky CN,
Ce alk;@héw%x@-cs skanyl, pyrj e%eryregff -Séyoz“ﬁpz%o 'Py Cl- C5
%%ﬁ?h‘én’t céﬁdor@ﬁ{Hg){Ik Q@?R the B}Zg dyiy systdm @oyincluding tey|
pyrr.o reo In |per n e
15 b“degﬁf?é‘ﬂﬁfi%o’bﬂ%fmﬂ}im%‘&’%%f’ k{j rm J? b S%/) S % =CR% ﬁ%ﬁlﬁ% %Oher
form a@@@ﬂltyl rifgteatinmayeptioraily pe suhstttetgd avitp gnq;mm@fe @foup@ﬂﬁmrg

'“depeﬂdi’ﬂybﬁ}"ge g1 Egplgﬁﬂ%phﬁl?g‘ky,’:or mula | with the structure:

wherein two adj acen% carbons
(Inanotheicisaenthe inMentisR PERyERR BRINROMPSANEP YR [d7ad (& 19, 1)
compcfu'nﬁ’é?of Formula | having the following structures:

@s{i’ O\‘SQ

-
-

N
20 X X
Formula Id Formula le
wherein

R, and R, combine to form a [3.3.1] or a [3.2.1] ring system where the ring system is
optionally substituted with 1, 2, 3, or 4 groups that are independently oxo, halogen, C4-Ce
25  alkyl, C,-Cs alkenyl, C4-Cs haloalkyl, C»-Ce alkynyl, hydroxy -Co-Cs-alkyl, C4-Cs alkoxy,
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system conbine to formpart of a fused heteroaryl or
het erocycl oal kyl ring, each of which is 20 optionally
websheisit ed at a substitutable position, as iBCT/US2006/032579

descri bed above for Fornula I, where two adj acent

carbons (not including the bridegehead carbons) may

combine to formpart of a cycloalkyl ring that may

optionally be substituted at a substit ub{% posi tion
haloalkevyt 1€ (Q)YRR o H(Carr kg B {RIPRud at ONReoRrmn ﬁ'%‘ﬁ

NR’ q €00 " AR G@)RACKY+N- NMLeme:I\GOER ,Iand)f t he

NRC(&(S:})?ngoﬁ?sf ﬁ%R Egdﬁgé)] rclt(n ystemis opti onz;ISI y
%é?)r%t&ﬁw%' 3R - 2500 0 S;{g%b)o 27, or -NRL5- group;
lirhﬁwo[tr{ér gspkht, thie ng/estmtpemwd&s compolowalatqwckrmgtam oneef with

Formul?.%“ ég@nrc I&orﬁ%%h?%ﬂﬁ }\g@b &%ﬁl%lnw' @Q@P&Bl@@l@%'ﬁété? Ithat is
pyridyl, GRriraIdylapykiviagiy), Pyl‘ﬁ?ile dwnylrfy@ﬂwx%now pyragelyl &5 'rﬁ'

heteroc@@hﬁ&] ¥ pyrrdbih qﬁébdl ( Gibefeding! MMbholiﬁﬁlQ)wﬂ%b&qhohnyl or
thlomo:p@gmqj);%dloxl_dwl:(%%@h o’%ﬁ abo%nn%%kmyallg su%sﬁ&%ié%
substit@le Eas'ﬁloh svithiC. {z@enw C-Oyalketyl, C-By alkyriytl Crigs alkosyabaoaliy).

0
B e L
alkanoylmtﬁl@eatkyIC@bIﬁywyndyl;ttllghgu furagyi mqolthrrohdlw;p@endg\ym
Undi -QOR, -OOR,
p'Pera%&Péﬁ%w@PﬁTQ ti o#ﬁﬂ#m St | t ué) @: Wi tlh“phe ay ound
HY @nesieriaspest: ”??df“t%‘@?f‘ PIRHESSR EHRPOHBY O LR e Sy f Y
ofForrﬁtng[\ﬂmeB[ajd;‘yeSUbstltut ed wth | to 5 groups that are
I ndependent |y hal ogen, droxyl, Cl-C6 al kyl, Cl-C6
al koxy, Cl-C6 hal oal k yph as CF3 or CH2CF3),
Cl- G4 hal oal koxy (such €63 or OCH2CF3), CN, am no,
NH( C1-C6 al kyl), N(Cl- 5 Cf alkyl) (C1-C5 al kyl) or
NC2. In still another asp the invention provides
conpounds of Fornula 111,71 conpounds of Fornula I1,
wherein the A-ring is phe or naphthyl (preferably
phenyl), which is optionally substituted at a

subst i tutabl e position wFemHallogen, C1-C6 al kyl,
P aI kenyl C2-C6 al kynyl, Cl1-C6 al koxy,

h | I k d
pw@r%ﬁlaéﬁfiﬁcari’gns?@?@)?%‘}/ incthe bockngas Spronkia et 2 1 ey
sy sten@k&ﬁﬁlﬁyﬂo,forﬁq:a@iiﬂb kysbERRBroarybyI ietiyrbcycibalkyd rigd, eadhuefarhjdh is

OPt'O“Bﬁ;’eSHWt% t%‘h% lﬂ@j‘;‘{ ?%qu pgsr |§ gb%}éé ngo?f-‘brﬂ%llgnlot her
agheetwo ddjacentoagiuns rot pnpkudmé@ heidpgshardiearAns HppY,EATRRINe

to forrw%gr@c)f e!ncly)ﬁlgalkﬁﬂgg thkd rﬁay oﬂtloﬁallgfb@ @%ﬁpu‘t&i #h sﬁgéélmdbae pdsltion

with onepl ragre @ranps Hat {f 'ﬂdepe"de”@(r[ﬂo@e% Cr- ‘%@%‘y %}F@%b%ﬁ’oup,
hamERY drhef fhelch®shdi@ tisd [BL2ct] un@systemis Rptidnally iRplagel With R7
Ra/ R7T Rg R R5 SO2 RS R6 S02 R5 R6 S02 R6 JB B N

-O-, -S(O)o.z-, or -NRis- group;

the [3.2.1] ring system is optionally substituted with 1,2, 3, or 4 groups that are

independently oxo, halogen, C4-Cs alkyl, C,-C; alkenyl, C4-Cg haloalkyl, C2-Cs alkynyl,
hydroxy, hydroxyalkyl, C4-Cs alkoxy, haloatkoxy, -C(O)OR3, ~(C4-C4 alkyl)-C(O)ORs,
-CONRoR44, -OC(O)NRoR11, -NR'C(O)OR”, -NR’S(O),R”, -0S(0):R", -NR'C(O)R", CN,
=N-NR;2, or =N-O-Ry3; and

Rys is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, imidazotyl, thienyl, furanyl,
pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, quinolinyl, -SOzR’,

9
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N B 15 or or Formula Illa Formula Illb Fornula IIls
wherein, the B-ring is a heteroaryl or

waedoenosyr| oal kyl ring, each of which is opti opeat/Uy208§032579

substituted at a substitutable position with a group
that is independently Cl1-C6 al kyl, C3-C8 cycloal kyl,
C2-C6.al kenyl, C2-C6 al kynyl, Cl-C6 al koxy, am no,

Cl-C6 al kylam no, Cl1-C6 di aI kyl am no, ?&O}%ogj
-C O)R’hé,@{ﬂ()ﬁ@,owcﬁmﬂqu@pallyﬁw%’mt 1w1@2phﬁ|3{|d1é{ i;l or 0@1
where t b%% roupé\ﬁé GhtnRly, subdRtED R 1 to-TYrAhR that-a® O) OR'

mdepe@gnt@i@]ogw oM ﬂ%;{l C1V%;%I&)P ERé g%%xﬁ(y? %ha%\%lkypﬁucm as CFsor
CHZCFsi,lli]SLlhfalétaRdxy\/(fslﬁdh a%-CC Ry 00 0Ps:Chll Pk ﬁm@m ngl(Cz§e§&<V'éé‘{(€d

Cl1- C6 al kyl -CO2R C1C6 I k ,
Cs alkyl {9 g']élaﬂ%?g 3t oal koxf/l %ydr oxyl , ¥ ﬁ)e(ﬁ | oxy,
{rS{tiDpbotRer(aGnecCaheainkayitipn propqp@sompou@f %O%ﬂlig' Sﬂy
compmmﬁg bfjﬁ'clrmulghﬁ\WHéremWA-rme%hBﬂWBlrib,phthpl{e&rablylphbnyl) wojich

emis optional tit ﬁ% en? fl, a@l %?fgﬁyl

s optoglp paptikasial bR eRaEn Pt Fasdi HefoaBl CiGe
o c Io - 7ws§y anlaigemw haldakoh hmbmm;gmoxyaml, eb. iieRyipg,

n r
-S(O. h%rrcei‘éé' @r'g R 3&%%%%086%%@%@ R pJ?MQ tﬂ?é(g‘y%{ggw
pyrrolyk; yeilidAy! aiteyitinyIOfBrarns, phemd:cgkmd; Ris 5 ksdx@(fcﬁ 1

I%e?a%ct thé\ﬁleﬁ(l&)) p?rgn%es cgﬁaﬁ)@)u?d_s’ of Fortdial2€(1@), Rb, ar@Niic,
o corammeed PO N Ry crberei Pobney s sRrlepeat e

an _O_cpg(‘@) € of INH,@gidud, Bauirgakd folidwing stgicture®t may optional |y
be substituted with 5 hal ogen, Cl-C6 alkyl or

hal oal ky) ; R3, R4, R5,rR6, R7 are ||£1de nd,gntly of

each, ot her gH, hal ogen, LC1x06 al kyl, hal oal kyl ,
Cl-GCs pal koxy, ) roxyl Cl- xy, -Cl1-C3
al kyl<8Sd -C3 al ,  phenyl oky, 8&(02)R ,
- NR%E)Rl 206 al K )%azol yl, pyr%zol

thi azol §t, Miyfi dyl, pyPfim\aiinyl , im dazoly

furanyl, thinagyl,. phenyl, phenyl Cl-C4 alk

R4 and R5, R5 and R6 and tlhe carbons to

are atta orma heter choal kyl or a

optional ly sukst jJt ut ed with 1, ,
4 groups at ar’® i ndependently t1-c4 al kyl, CL-C4
al koxy, IFaiagema or Cl-C4 al kiorowla llther ei n Foreula llic

al kanoyl group is optionally substituted with up to 3
hal ogen atons; or R4 and R5, or R5 and R6 and the
cah&reins to which they are attached forma benzo 15

r 'tl-%q?t }Aﬂ]@g hbl%ro%ﬂﬁl b%rbd&c@ﬁﬂkﬁtnh@ lHaGId ofiHidh iopptionalyl | y
substn?ygﬁdcﬂj @ﬁubq{%h&g@gsﬁmgw@,p%r%pﬁwiﬁ c{?g (%In ?1-&!35@? Fé"td y
cyclodM@d, @@Jdégményl @}G}Yalw CaCychikaxy, amihoRC -8 dkylafdlépéhtﬁsnt |y
d.ankygfmfgﬁfﬁlogt e fo@galgﬂlhgﬁsé LY halodig, Rl hioalkky 00

-NR'OJOIRIPSIRISBR" a@@)tha@e@aefﬁ(ogalmed@éﬁ -C( Wwww
Co-CﬁQjﬁ) h%l wﬁ%ﬁ b Tsyo)?tlwllgéudﬁwutedhﬁthqiﬂ e, |ndependently

0
selected from halogen, Cy- Salky,-002¥{ C4-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl,

CN, NO,, phenyloxy, -S(0)o-2-(C1-Ce alkyl), -NRoRus, C4-Cs alkanoyl, pyridyl, phenyl, and
-SO.NR1oRy4;

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

10



20 (C1-C6 al kyl), -NR1OR11, Ci-C6 al kanoyl, pyridyl,
phenyl, NO2, or -SO02NR, ORl1l. In another aspect, the

WO moentison provides conpounds of Fornulas |11 dec/bmos/032579
and I'llf, i.e., compounds of Formula IIl, having the
structures: RS RBRs Ry ,l R Rg RT Rai | RfT RS
S02- Rs RS 502 R-i S0O2 R6 R B N NNBN R15 or O

or S(Oa2 Fornmula Illd Fornula Ille Forpula IIIlf 25

hydroxyniyidesxialkyt1fe-G-alkoxy hp@alg\owe%@mw (GyiC alkyl)-C(O)ORys,
-CONRGR £1-0CYOINFRIR Y, LNRCOQ)ORe A KR SpD )R u-cos(O)gR me oqu’r N,

NNt N R PRty e SRR e e i istlolg o opighoac
carborS2 map cerh bieeipl fmea c:;@:lcalkklymg fthat may QEIOQBWd)e;SUbﬁmt%WIth

5 halogq e quhé ; C1-C6  dial kyI am no -S(O 0. 2R'
T \é al kyl, halo, Cl- al oal kyl ,
B, BalFecey R a8 nmpgmwsoezza@zotw belbaqr Cols BT oL

haloalkym% @G%B'labkoxm}\ls%% xyl, ECCQAIRdxy, -CEODRMRA-OH, -C4-C5 alkyl-atkoxy,
o SR, S Cbh O pbh e D fpri

ynm|8|U§21.S|tnnda|adsly!d|nﬂwlylh‘umnﬁ thieoylpshenyide pberdeGi-Cyalkygarect ed

10 hal‘ Grﬁi/?'gﬁ%aq 031k %ﬂ% &‘%A"B? E)ox i t&\ﬁrl\%a&leﬁgﬁ%laox
heterocg{@)kyl tza(r@ier%vlalnaw Kh l&wmmiubsmtee@v' I1k%n°09[4 groups
that aﬁyﬁdegarkdenﬁv@mj alkﬁ”ﬁﬂ C@Ikoﬁp8&45’@(—9_\’6&01-¢:Mkdn3ylavh$re}n thé Ng

stemis h 1 2, 3, or 4
alkan QTBE)%'SPHEWPLW %Jbs'i'tH%% H’gﬁﬂ%k’tq fg,a 99)?8 a 8gen, C1-Cs
aRkyhd RCDr GG aad Reayd the EArbeds th whmhtHey lare FReiRB faitrky bgrizo

15 ring wﬁ%ﬁB&@f‘a@W b%ﬁ&ﬂ%g'&)(t @gﬂn @(@ %5 gé’witﬁ‘gg\’giﬂé@l@/that are

mdeper@gﬁt@h&pggmﬂdroxml@( halog{gyl, géa@)a&pxy CN(gs(\l@)gzepqd
- NRaf F@)a{% md&%ndé&lyﬂf\b%er ﬁj}drcd‘énOCBd:g%am thaloalkyl, C.-Ce

J,acen

ddi t t |
N L e
C-Colalkiig - Cl(na;omﬂm @h@lkoammbloylkiammb@ky thydrexyl,\@N, ipheryinxpgo0,-

20 (&-Cﬁl@;fﬁ%ﬂ%éﬁu fos ke i&é/tdﬁéﬁ?—rl]yﬁﬁqzo en%ﬁ%ﬁa;lek

Cin z@@ther aspect the lnventlon provides compounds of Formulas ld, lile and Illf

i.e., compounds of Formula Ill, having the structures:
R R3
R4 R7 3
Rs SO,

i) 5

R15 or S(0)o-2
Formula liid Formula llie Formula lilf
25 wherein,

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

11
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hal oal kyl , Cl1-C6 hal oal koxy, ON, hydroxyl, Cl-C6
al koxy, -Cl-C3 al kyl-0OH, -Ci1-C3 al kyl -al koxy, 15

w@bmnytseyy, -SO02R , -NRLOR11, Cl1-C6 al kanoyl, expEsioyée32579

pyrazol yl, thiazolyl, pyridyl, pyrimdinyl,

I m dazolyl, indolyl, furanyl, thienyl, phenyl, or

phenyl Cl1-C4 alkyl, or R4 and R5, or R5 and R6 and the

carbons to which they are attached form
NRCKSRG R ONRaIUGIR oF (@O GIOBRIPCIDRG P aRen 0%0, N, or
Co-c1a<ﬂ<l9tph9rﬂ@|v&h)ére5m@§ﬁén§/m 6;§ilom1ty|%uﬂstlt£ed Bith BB grbugs iDd@Esendértiat

P iy e RTIN )

CN, N@pbhmaixyys@)bﬁmdodaw) WNR R 144C #@s akamavldgy@ ylanh@mé andr
SO NE Rand R5, or R5 and R6 and the carbons to which they
2NB#oE"at t ached form a benzo ring which is optlonall¥

Iy

stib$§3.2.0 Liinscsysipmiis aptipally sghsgiyied Vf"l‘?a1t 2g} 8" # HroupetiakH
mdepé@é{erﬁﬁ}%&o hat&géﬁ @43, alll] 536 alRdgREY-C, RAbSIRYIGHC alkynyl,

tl
o g Gyt Sy ORI RS o
-CONRRRA] OBNGINRUR R RER'EIO )R i - uﬁaﬂ(o)é%u@smwt SRR pN 0

=N- NF?EC?’ %g?RE%%& &@ciltﬁ EI a/d%eﬂ%‘égﬁtc rb%ﬁé @Q? cludl@lthggrltﬁelgléﬁ(éad

carbommmcammye {osfama axsleatkyizing theﬁy@v Qngﬂna"StN Stﬁﬁ*&*ﬁ@@ wiy,
habgenﬁ@%;%gﬁ@hggbéqw -NR10R11, C1-C6 al kanoyl, pyridyl,

S02N
DD RO 02 B L SRl hen DI
hanaI@{r(l‘qC(te\Haloalkbm le\dhydydxyl C30; pkpar €zit plky-Qly - Copb alkyi-yalkoxy

phenyéfy éég%( kq\anH bS Odgl}%rlo’y %Qslﬁ, ¥ra§‘)@tﬁﬁzoly'l ?ﬁ/ﬁaﬁ-ﬂ or
pyrimitipgr lm(qelZplyb indoixl focpow, thmelr rhenyieoraheme Coefre P'?‘YJ ‘ﬁr oups
aRe and St | G alnbf RS Hiptht Eatb&i tivhieh khe%z@r&at%ﬂéﬂlﬁmﬁ hat

heterc%&clqﬁl?yégrk%%;grgt@& na %ésacp%y%/aqugﬁl{qqtuéeg v@%l 1) Za%fyl&roups
that aféﬁh&é@bk@ﬂy Csoe Qlkﬁ$1m<fxy ,dalogen, or Nmmlkéhgéladlrﬁeydlr) the
n sone
alkan%yi Bré’t’? 5 Opl.t'ﬂ%a"?' ﬁé})éﬁ?cgw% %v(% %Iré%@n%%nﬁ% s of Fornul as
| IR, and RE,|do Rs bihd Bg aridltlhedt;arbdnls tewhich 1hIeV aregiiagheidriorfebenzo
ring V\EICFI |§%}tlg§allp¥ﬂ@s¥|&@6|W|th'1% g%?cﬁ}pE! khat Qﬁérlﬁdébé(ﬁdenw Kafogehy!

razol i i m dazol i |ny

hydrowhﬂ%latksw P#P@!F%ﬂa'oaﬁkﬂydﬁé&ﬁyﬁm di nyl ,
pg/@ﬁ&%l;@?ﬁ;%ﬁaid@w of&achvwxe&l@g&b@&zwzs alkyl, haloalkyl C»-Cs
or
akenyt pberVorpRAg e eg Bl o Houtipa e floepBREfyecoen.
C.-Ce2iig, tE@OR, Ch-CaalgmyLipalaatiat (sich asrizfap daldelkpiyysuch 269CFs),
hydro&&l%, phgﬁ)((cg;@yf‘é@ r%]@ Ot%l%i)_ gcﬁﬂéﬁﬁk@l lﬁ%%}khnoy@%@l BhdryNNO,,

am no
or -S@iNR«W&s:@mino, - S( 0)6 2R, hydroxy hydr oxyal kyl , hal o,

C]Rﬁ% H3h&d4, ﬂldyl nﬁadx@@dhkqwényl fNEnﬂ(@)rRyl, plpendmyl
Plperazqf(y@ywmllgmlllml id C{qun%pza a?@ ﬁé@b%\/\h gyl

optlori’d“? Bitstitused \mmtphemlhly(yrowum halbgenewhevettie dbole gycdmgygups are

opﬂona@w%sﬂ%%ﬁtv&% 1%?@&(&%9 H1fa oaI r{i}%k&’gﬁﬂ ly t%ﬁ(gﬁ I‘@rljrl&(% %1XC4|
alkyl, ON;C 4 B2y, [Or€ia Phloaligy! (sugq @ OF)- q1@ r@@alkg&k(ypgh as. %@B RTi“Ov
NH CC% gﬁ(gl?'!\‘ién@)/élkyl)o(w b9¥|kyu eReXo,. and 502 NRI6R11. In
““the invention pro | des co yn
ofln SomeaPResis ined awentlon providep sompoyipe pitprmips (IR0 1 i,
llle om%ﬁérgnﬁﬁ@—ﬁng isrpgrakélylﬂWc@Z@illy;byrrlolyg'trliaalwl pylrrolighyl,r ol yI
pyrezolfi Bl e N %'ongwﬁfawv'p@%f ehldbbipezogprmn

substituted at a
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substitutable position with a group that is
i ndependently 1-C4 al kyl, G3-C6 cycl oal kyl, C2-C6

wa@bdoenylsp2 C2- C6 al kynyl, Cl-C4 al koxy, am no, Bd¥/082006/032579

al kyl am no, Cl1-C4 dial kylam no, -S(0O0.2R, hydroxy,
hydroxy Cl1-C4 al kyl, halo, 1-C2 hal oal kyl (such as
CF3), 1- C2 hal oal koxy (such as 15 OCF3), -NR C(O R",
-NR SR, -(OR, -(OOR, -((OQalkyl C(OR ;
indolyl ofGyEINREGRbAWhicioR optially substisedht RIPPHHARIG POSTRINE & he
enyl, | iconal UB Sk e dkehylPCHCORRMYI, C1-Co
oo P RAETY OLT by, SHPRpl e et acpupm o
alkoxy - aBORRC-Cealkgamiokexyes dighylaming, ap q-ZEy hydreg, B ’%*)sg’a v, halo,
Ci-Cs I%@kfyll E%z Pabé)?dxv,g?\lg’«i@;ah -IiB’S@@E-”Sﬁ(O?R’dm)ﬂR’, Oﬂ:l
.. Lpheny - 0o Bt : i
c(0)ab G0N ké}@ﬁ"i‘w%wéy?h% 0:5 E&'ﬁﬁ(&% e s pERRGR
optionall sGissiittadt ity 1-Bgipept isdepehdeniin selentediipnp helogaeS:-Co alkyl,
c ounds [ | &R, I oxly |-8o) J- r
COR} Fre aﬁ%%ﬁ%ﬁ‘ﬁ’émé'??ﬁﬁﬁg’ bitroxhl CRoNOL benyickd DS OF 2
alkyl), PYR:6Rh\G-Cotalkianerd| pyridyl, ppenyb andr$aNRoRsy r azol i di nyl |

i Ws@@é QlHefbdpebisOhe RYEtRN broviaas bomfounts efForrsulas liia, llb, lic,
unsu

I, 1 pENHT @%@iﬁ%ﬂ@@%@& ﬁﬁﬁag@yﬁfﬁﬁgﬁ'h frfanyli WI{B@@M”
pyrazdiibihg, imlidalziﬁiidmyl driplfidyieachedfwhichds dptipnally susstijadzas g|& yl,

: azol.yl .. -t , r Gy
subst@{}}b%ngﬁllklé? W&t/lf)g 5{0@# g—Jgtz lglﬁrfdgﬁ%@}aﬂtglrcﬁg%diﬂ%t lb?—bg)ﬂ(/:otgoao l, Co-C |
alkenyhitl«h aikgnyd bt alkoxs @m0, GrSudstarpine bt %@%{W'%'S(W"ﬁ‘ﬁ ’
hydro%ly g)fag(g{?k 1%@;%&? rcx.%la,d%ﬂfgnﬂ%ﬁﬁd/l)(subh@é c#l)kgl-C, KBedl®xy (such as

| - .
OCF NSRRI NRE I P Ry s -aibosaf® ShaNRire
oxo, AN/ GF OX  alkylpherdll, kihere thapleny! iCapticRallysbstitsd withs 118 Hrodes
B AL L1 AN G A
(such@s CEg); CI-@4 kajoghten{such aief EshharopAeryI NG Praayigst rHaa (G
Ce a!kﬁb{@ﬁkhklﬂt, égcg"él%e!lh_o&ﬁyﬂiaﬂp;l%ﬁyu_ %%S%@mti%.y s;al ect ed _

i S gthelESheds. 6 eayon HoYdsSipamatyas oy o B kg b e

liid, Il%:ﬁ)fawhel‘étﬁdth@&}’rlng ist DRI, imidarotyl, j)ylﬁﬂylaridamlyb%pyri;olimnyli; one
pyraz?lf’q?rg(ﬂrﬁip?@ﬁcﬁm}l BPé;?y'}‘ip}'flfeE‘?’cﬁ’Ef\f‘ﬁlﬁigwe% Pﬁﬂiﬁﬁ@h‘t@vﬁﬁ of Formul as

erein the
B-1if 5otge bthert aspedts ltepipventidrapravides qopawnds Py Fermuls Mia, 11b, lile,

lid, llg%érﬁlﬁ%l"%f@{yr( fh@Bqﬂr@fé %)yé%’{olyL%déi?ﬂQ |pyllrolyl,elﬁ§iblﬁfpym1'dmbl, IS

b b I ' "
eyrazaiiny gl RE YK, sash e BHRLR BP Y SRR R posion
with &grﬁbm!aﬁyinde%dagwahkﬁral}kku C2s Eloalkidy Dy C; alkdy0:-C alkoxy,

al kox am nq, - al , _
amino,§(1@é_\kﬁl@m’moh§ﬁpbi@’%ﬁm}la9%&@&&&%%@@%@#%@%{&9%{8
C,-C 2ARMAIG ARG asFEET), 020 68hdlaQ tsteh aoPCED. halQR) i5(P)QBuch

e R

colie OB IR R e
optionally Shertiuts with ok roupndependsaticsele qu%ﬁ?pge nHaPealihe
-coR gﬁ‘ A aikéxyf?FLbQ RAbAINY Gubsds CRij, €d-Osihbibalkexy (rchap OCFs3),

I n

ependent |y sel ected from hal ogen, Cl- C4 al kyl,
hydroxajoz\g&pR@f-n@@rQs@ QYl-c1- 2 hal oal kyl (such as CF3),

Cﬁm@a?q%bpaﬂts}é mgym(egt;mrpr@mg le Jnds biiehronias !lladﬂp,ﬁl;ﬁt{m!d,

n OX = . e . - M T

e ogfliixgﬁgﬂn?{he l?)-yf-ng kﬁft‘azo%ﬁgm%nﬁ éﬁﬁa%@&ﬂgmggwrazﬁws oﬁ%yh_or
indolglt bazh oawbiellm _tsszpti?rtaluy subsitniet eha wrb@tﬁu@bﬁ peaﬁﬁii}a‘ﬁkﬂ;‘hﬁg%i:s'ﬁp thatis

i f Ce,- - B 4 S{vel N
w55 0 B el . H Lt s
aminoy € e ohlkyamningriCdiCa pialkygminonteP e RYSERY opY W%‘\{/ [c?h' p gyinaio,

unsubsti t ut ed. 13
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10 I'n sonme other aspects, the invention provides

conpounds of Fornulas Illa, Illb, Ilic, Illd, Ilia or
wo bdof/ovdserein the B-ring is triazol opyrim di nyb¢T/US2006/032579
i m dazopyri mdinyl, pyrazolopyrimdinyl, or indolyl,

each of which is substituted at a substitutable
position wwth a group that is independently Cl-C4

al kyl, C3-C6 cycl oal kyl, C2-C6 al keny C -Q4 , [
C1-C, halBAIRO (suciCas %){;ﬂhk@ﬂf@iﬂaﬁﬁgxy (6uch@s Qi ic HEOR,

-C(O)R’ 1%@;% al%vﬁ QB I%Fgmw@bx@@mldm leadluhenw:w@@

the pheﬁnﬁa)ptiona@(/gy H%Etje? &l@lé@ro ps. I@%@@f%qe'?g %&g@orﬁ ﬁérl&d%naé1-
Cealkyf, %@Qd\ﬁb R, alkogpmv(‘izlqibloalﬁyl (Dok 65 BFRyT pBehglralkophiskeh #he

| ona k
0cFy). e SBNCR Bt SFPRH S B S PR
pyridyl, peé®AR and GEAR.&:koxy, Cl-C2 hal oal kyI (such as CF3),

grhaorﬁ&&r }{h‘@()(h lﬁx}éﬁhorﬁﬁom%%mpomfwﬂmulasma IR, l)ic,

I'n of her c?‘ §ectsl tlhe i nventi on
lid, n|an¢m|wde@|mtbﬁﬁdm9d%trla¥0'%‘i"ﬁ*d!“&s'"]' 2oV e g,

yrazo%hyrfgé&ﬁyfl ldr PrfdolﬂM" éé&i dﬂ wRi&h isunubstimtetigen, Cl1- C6 al kyl ,

dn seme aqhﬁryqspe@ﬁ SRlalon rSVIW%uﬁo% cf#FoJﬂﬁJié%Qﬁ’dnnb lifc,
iid, Illé‘é\4 Imalllﬂéfé(r)/themmg |$)tmezxyd>pymy||d|nysmdngmyr@dlaylky| ),

by la’a a QWsRE@bglposition with a
pyrazo oRyrggglp 1orcﬁldogi5 8 % Q«g%}h is é?.?ﬁ)@ﬂt?t&’c

group thads Rﬁe}))apdently@h ({;@Hg\ Qype (ls'lyrc%g%y I\ﬁ@ %@Pé/n bpo-ﬁéﬁlnc%&%émlpo
C:-Cs GhJIRANATRRS labky lefiind, FB(ORLR: omdwx@msdmywmemwdsalq;c1 <, .

[11a 1] f ,
haloalkyhistel] 36 G6) S &«?zr-'é? a%%xy#ﬁ%@ﬁ dﬁ’ ﬁh ﬁn%t
-C(0)dMyidd (ot hem(oe)mﬂ@RLsoxot o, ormé}aalksdnhepvlowh%‘ég‘e@%ﬁ‘ﬁ’blﬁnds
opﬂonaﬁespg?tm{?g lth bé&ougé lBe pnelghérﬁly selgé}edl trbel halobérg CoC, bikdif

egen ent

2
-CORUC R kgt Ch2 5EID#IY] GRS Epdotls, RO TGEFF
hydro’ﬁ/r ON;!gmﬁ &Q@Q}é@q@n@m Formulas Ilia, Illb, Illc,

Lf .
[ h@l@ﬁg@qﬁq vleppveﬁféﬂn(provégg corépMd%Rgf Q&&HB%H%' ﬁr?bom liid,
lle or@f A6l the invention provides conpounds of Fornul as
Il

HR'SH,,“ (galgﬂért ﬁlcgﬁzé(yl C%?I&dx}r%agalkw bﬂ‘CN wherein R4 is
S opEen 21 AkoRCeGak e o TS S
pheny&;&g/ 88 6%6§]a1@5ﬂd<%¥ G- ECERancyr, ofolyll yri2 ABEZ 2 Dy Od

I'n yet still other aspects, the
furanyl ribiemt.iop hgswb@ndles conpounds of Formulas Ilia, Il1b,

R G 1 ld Ll ll{yl L@omeJORJJor halebar.ein R4 is phenyl oxy,

6 a, C,
o Tasrsies o SRSy bRl o . o

llle ortlhﬂ &Mglein Ry amiferayé |nd1;peng@ntly H g;@tet%ot her aspect, the
qltoltl%)(ﬁr:] Fg%e%}’s' ﬁ%%n\@m%ms ebmpsunay bﬂlsordnljltagllllal lIIIb bl,lc

e or II'lf e‘ 3%(5 ‘?F
fid, lllenorsltlﬁ ithexgést ReaTstRsaye lggg@ggently He ala, ¢l rOV| des
C q fﬂml\%a’ 28pedtE) indLmastidnl frévidek lcbinpounids lot Forinulag Jllal lipdllgyr

i, g o 1 WhareLRe, & o7 F@aﬁg%IRﬁ%qéngén%gﬁ o, P B iU A7

he |nvent|o
pflﬁ%tréﬁ%péet@melmsmmﬁ pt%mdambtaspdundisaof Formylas llfg jilp, liic, liid,

lle ok, \ﬁ‘nereﬁg %rk&}glgloﬁ;wra%h%btﬁ r, Bér ClR%-Calkyposiondly

substituted with halogen or hydroxyl C,-Cs alkoxy, O%Fs or CN.
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10 In yet still another aspect, the invention provides
conpounds of Fornulas Illa, Illb, [Ills, Illd, Ilia or

wo bdofiip2aster ein R3, R5, R6, and R7 are H. In stpdi/us2006/032579

anot her aspect, the invention provides conpounds of
Formulas Ilia, Illb, Illc, Illd, Ille or IIIf,

wherein R4 is chloro. In yet still another aspect t he

i nvention provides conpounds of For nul [lia
ikfyel étlll@ther hspdcets] the mvention |prorv:de§\,ﬁ@méqqu§;§sto§m@ﬁ§ Wa dllb e,

Ind, e, olr]Uléh\fll?eén R 8@0@%&@4 -0: 40} M&ﬁg geﬁslagamiwll N
oxazolyl, Ipyrezolyuthlgzolyl [qyp%yl gyrap¥1 lenyaﬁ)élpg?rp( ‘at | east one of R3.

If?"flsstlll %t aﬁéthbﬁas(bbdztpth@ invauntion RGovisies coTpaunds ¢f Formulas, b Hub,
e, e b g 1 1vylrp;rem R{E NF{’{I‘% prov ngofoﬂof’?”ds of eIFO;%l lcl’:ls
W&Hl@gﬁm’thbadiapgetnthe@wenm)nmrqwqes cormpaspis PRy U iig, G,
r 6 abkyl, Cl-C4
llic, Illdaci\lﬁé){(@lf &% Q@@I’R“ Qﬁd RQ@@; RCano@(;% {E&’l‘,m%s e
In NRSERNDheCpSPEAt gqekra/ﬁa npr s&%mpgu S gh i @f %4
lic, moahi%rmf MMM%lRQRGMdOEem H/ ralcs CFb, ICHFepr metbyiher

aspec i nve | aQn GREMS. A5,
in ot st anciier aqhept e pyeioh i EBpRIHAC Sy e 1)
litc, ukhaleqmnl WtiersioRg RasReend RFareH. O ), C1-C4 al kyl, Cl-C4

Vidds chiip@ihas Bﬁ*ormelpgﬂla llib Hic,
qH\?@ﬁ%ﬁO{pﬁr gsrpovtl’ ﬁgé%ggmn%lgﬁ%dssgf Eor mulas Ilia, Illb,
llid, !ié bi 16, whéreid, R4 ig¢higgoor 111f, wherein R4, R5 R6, and R7

ai'hg/ lr%iﬁ LRSS ashdbt %Mhmﬁloraﬁrpﬁdés cdmpeumd$\10é ﬁDﬂrrlt;TaS lla, lIIb
E b, |
e bR, F Caias L bl 111°
ain‘%}‘\bﬂwer@&pé‘é tad nosntion @Rmde@pomp@un fﬁ@rm@aqugzlglp )}I|lc Hid,
llle or ﬁ% é{ﬂfwelr}/ %tr\edasp Jﬁ{%zcﬂ IR, BYR id¥hiorof é:HdEFQBéJnd R, Biegtyl , or

hydrogen,
NRba&hdr, aspect/ihé mgention pfpvgfaq; pqmgpétpdsa%gfgﬁ@pas Iﬁo%lll% i Hd
llte or ||[?1 vﬁ@i‘«%u‘?& Lh &b&&ﬁ h§|6 Hunds alejl, GoCakoag, Ofsi @ CN; | b

b Rei auseds, hogsn. B 4alk;g3c&%g@' P ¥4 drekogRRyibly-sor
(Cy- -CAARHNNRARPETLC, dlltwoylmmlntl on provi des conpounds of

1\;%;%%;/ ggénl Iba-Ch§Ilg¥I -’Sd M%Har'dlr Haloge?ﬂS I'1le or IlIf,

alrkdiK ygt aGbtBer aspec@.Nhe Ment@n ﬁWWG@WpWHF%ﬁE:ﬁmHﬁS I&C%Ilb
liic, ”ﬁah‘é of ng)@hg?e rﬁkkn%éﬂ%gi&élr%e@@bmlwlco cLEqalkyl, C4-Cy alkoxy,

- C3 al kanoyl, oxazolyl,
CFs, P9FaedPly! , thiazolyl, pyridyl, furanyl, or thienyl;

W, é’r%%é Q?p%@pﬁuem%ﬁ&&ﬁaﬁdda&ammndasf Fasmiipg lisg Bk, m@gd

or and e endently hydrogen or
e opld, Wb%rﬁ'" Ren 55%’ P"%@?re Kop ef aspect, the inye '&?i an 1
pnwnm asymeh Gerinkentidn mgwqiﬁ;mgmpmndg of Fermylas ey i, e, mi,
! %deﬁ hel het tt:4Fé4ky| & @Catko@r CECBBCNS | n
lile o |g{ Mgerein ng,né’ﬁyd  hatlEh T 5 BBCNS |
ngﬁmwmd)MsPW@@b(' tigaot. pyivG forany] (ierS} pf egfio e s
Wit 5|f|l‘t i dden aCC Fikyl, OﬂrslogﬁRaRﬂ drbalapeh.t he car bonsgt 0
i°c ey che
ope Féat @'}Pt@uﬁﬁch edovenfio wr@?es%%ﬂ%?uﬁd's%gFMu% NS b,

onal
illc, IVM! tife dr 19 wizerein R, is halogen (in one aspect F or Cl), CHs, OCHs, CF3 or OCFs.

In another aspect, the invention provides compounds of Formulas liia, llib, llic, llid,
llle or Ilif, wherein Rs is hydrogen, halogen, C4-C, alkyl, C4-C; alkoxy, CFs, or CN;
R, is hydrogen, halogen, C4-C alkyl, C4-C, alkoxy, C4-C, haloalkyl, C+-C2 haloalkoxy,
CN, -NRR41, C2-Cs alkanoyl, oxazolyl, pyrazolyl, thiazolyl, pyridyl, furanyl, or thienyl;
15



groups that are independently hal ogen, hydroxyl, Cl-C4
al kyl, Cl-C4 al koxy, Cl-C3 hal oal kyl, C1-C3

whadooedsoxy, CN or NCO2. 10 In still yet anot herCEEPPDO/032579
the invention provides conmpounds of Formulas Ilia,
[11b, Illc, I'lld, [Ile or IIlf, wherein R4 and R5, or

R5 and R6 and the carbons to which they are attached
forma pyridyl, pyrrolyl, thienyl, furanyl,
RVE hplrdgéh o, opf;@edi di nyI ring, each of which is

opt| %'aele'ﬁ?ﬁptéﬁ%ﬁ'%ﬁg’“@ﬁe“”ha‘g’gerz or 3 groups that are

al ko or
lﬁﬂsﬂ!ﬁfb’t ahd¢izan @y;beo&;ﬂmn@yqﬁm?m@oyp%sdwowaié&T Borngjlla%%?ep 1lib;

llic, mdQHébHﬂF‘lNhé(rseﬁ@%@# b:e(dcg\gcih up to 3 15 hal ogen atoms

5 mmmga@pctpg\pmypgtg)nlqr?VédeslcPﬁBbﬂh\‘jFBF f'—'d?llﬁiﬂlé Mgl mSSIIlc r
Iiid, me'olrhfr wnéfw Rj 4hdRRG, maaa Rarmed thedhiahengierhic) th%ﬁ:%@w 8$

2184 a &w’itﬁ‘& RhhIRSuBstRMEdAGit 1 or 2
form  gesyi TR SRR Lt Wil AR uBs I
groupsmr,e mdeaaéreientlyR@kwﬁasl’RgroéYle 1?1‘0@ él%éhlal | gﬁp 6ba|§alkﬁr

. 20 I n anot her aspect, the i nvention
C1‘C3h8fé8&°>8'és co Eb%unds of For nul

10 Fostiiyetanpiher a,qﬁ@q:tetpﬁ INVERIOR PFQY ?ggs cgme%ﬁg%of‘%‘aﬂﬂgéﬁ‘% e,
e, dMiie&R 11k SwHRRSA RN@1dl Bs, StitstnidiRsteed rtcarbons (QHUTGNTRRYESE o
aﬁacheg%cs)r&é gﬁ‘g%wrroﬂ&h%&f‘ fqr% X%rré\ﬁg?ﬁtg %%1@@1 R, KRIMYF which is
optlonehly disstivited Withdr 20y 8Igkaups tr@\larepw@ﬁw Q’ Ce @(%yg%z?@%b@g

) tHelalie |g|@@>09/bptloﬁ‘£llﬂy@8hﬁhwjdd®mmp to3
ha")geBycfr)edﬁ“ m%lﬁg;:?ﬁﬂﬁrem fur anyloﬁ pyrrolyl, pyrrolidi nyI
15  halogepiafoens (diayas F)-25 pi perazi nyl, phenyl, phenyl

Cl-
ah 'H4 aspREt, m@%moﬁﬁi&ldebmommurﬂaot Mmula%bléc*!lb 'H‘hé”d lite
i nventi on, I‘OVI y%ﬁf F\g/{gm a | Va, IVb or
or lIif, yiyerein Re apd ésrl% HE M er ei n l? s
1A oh@asdeBt ﬂ\elﬂvenmqmg)rQ,\WS@nma@@dﬁé’bfcﬁE‘é@S iR mﬁ e ! ‘8 e
or IIf, glp?r%@zlﬁ 2nd ! ’Rs @Bé@den ﬂ?)ﬁﬂo ehahréld"@r fnbeyif ol | ow ng

| oa

20 CBrap8theyasipect the jnventgn @rchst anp%Lpd% Pf F?ém)_% ?\} 9? a&?@po%qas

of Forgg[?fndggeo Og;awoegmnn%isazsld&ycmw @ihith i< GoivBIIR OURLDIERSG 2

h ter I
substityéahier RAS{ien With gep; 8 5\&/& Ih(p g%ﬁ e%qﬁ)é;@ |§ é‘(}lgtﬁ%/logg@)i alkoxyR
ha|oa|§ﬁkwdldatkukﬁdycabxya hsdrbs,taIIWUCalbbf@nprY 5Ok e 2k ﬁiﬁ;o 1,
CrColkBoay! Sy RREOE M et R IERRATSTLLY pYbraih, miel?glh&
25 plperﬁiriytmmnyanmmwl C@m@eﬂ Oéﬁ@ﬂ BFF%MO, Cl1- C6 di al kyl am no,

X MverfBy sl po¥as sonpouhds af FogiHad¥a, Vb or Ve,
hal gaa’{lcéﬂ&ﬁ%ra &lt ‘r,]%| an

i.e. CONGOAN]R O of Fo@(L@ IM:QV ereut{\td;%{F )ﬁy W%@f @g@z&em%%%?ed
with XD-, -QNO?OQI oCOIRGI- gtdup) lvimgytihe folidvdngstiup@reSheny| i s

optl onal ['y subs 1 1-5 groups independently
gcheds g rom h{%ﬁ %é’%'ga'@ % al ky|Cs-CoGpo®Rky—&P206
CngaCreylgoa S\

N
N
G or or
30 Formula IVa Formula IVb Formula IVc

wherein,
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hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,

-S(O o _2-(C1-C6 alkyl), -NRloR11l, Ci1-C6 al kanoyl,
w@ysordyldse2 phenyl , and - SO2NR1oR11; and 10 t he p@r/8szbhe/032579

ring systemis optionally substituted wwth 1, 2, 3, or

4 groups that are independently oxo, hal ogen, Cl-Co6

al kyl, C2-C6 al kenyl, Cl1-C6 hal oal kyl, C2-C6 al kynyl,

hydroxy, hydroxyalkyl Cl- C6 al koxy, hal oal kox

%hete@@rmeakdcycugaw @)goRach of whiciFeRYpREllY

substltutefiﬁ q%%s%u%%&osnwg&p thaNgln%@%r%g\ﬂy is i@ép@h&ﬁﬁ’tly Ci-
Cs alkyl; acokonatdydnakw ﬁz-Qs\Mkeaﬂ,j kaeﬂr%ﬁ‘ﬁsa'*(%&ma“?'?% CiiGeng the
alkylamlgo (? oaelec{;ﬁ%n ! @Kb*%%ﬂshyd?&w ﬁmyﬁleilllf@'ﬁ 6By haloalkyl, C4-

C» haloarlkqu @gn that, Q{%ﬁ pé@ﬂ% c&gﬁkﬁg?@ﬁ ut ed

-C(O)NIQ ﬁﬂfk% @] Ty-C4 élhﬁphenw,eni'(er@thepvhewl lﬁ@ﬁ’ﬂ%@lﬁ)ﬁ{?ﬁ@g‘e%f"'th
15 arowmin Rt e ey Hengn e AR me oo Ao e
haloalkﬁl’ha%u@mhmbmlcr\w@z ;msnqu%%en( y &a@{&zﬁ%ﬁ(’
alkanoyﬁg»y%lﬁ?yll §h?r§‘1 Ri&- é@zNﬁmtp{rt ﬁ'Qd ll;or mula | vd Formula | Ve

et 8 263 g Ds1eRYE Py SERIIE] Wik s & Hofr RS o

Ion

indepe rﬁéﬁﬁs} dloUhAshen! CACSANYS 0,104 taikbhy, cpesdnaio@myl s aks@v%up

hydroxwy@g;(iai}{gn eﬁkgﬁe”&?‘(oag% ' ”S@ ecgé' ¥, fﬁ(yﬂg@g@klgyl .
_CONRAREQXC(GNRAR 1, CRAS)OR’, ARG ndS(@RResNR CIOR"

M&a}w hitdrionxiingltheybridebetiead
=N- NRGloré\}/' h%nﬁ)gﬁac{dﬁg@"?t%gadjg oa oan( %f:?d with
carbons NRyS8i¥ine to ts(rr@)awycloa %55’%\?“% ?%ﬁ%
halogen%q), N P& hbioayio,  ON, or Co CI al kyl phenyl, where the

hen tionally ,subst |gq\mm,se or IVF,
AR AR, F&?@t@nﬁ%ﬁﬁ‘eﬁ%ﬁ“ b g
ie. com@%ﬁ% of FStm@a \ahdvingythe fOHWlomSWFUTe%aI oal koxy,
dr oxy| 5 CN, N2, phenyloxy, -S(Qo_r(01-C6 al kyl),
CaCs C?\‘Ht?aﬁiﬁl 2C1- C6c38, @cloanoyko, pyr i dFCs pref T Snd
- SO2NR, the [3.2.1] ri systemis opti

substit with 1, 2, 3, groups that ar
I ndependeft] y oxo, hal ogen| \Cl-C6 al kyl, C2-
al kenyl ,{ C1} C6 hal oal kyl al kynyl, 17
2007/ 0225Q2 PCT/ US2006/ 032579 ) hydroxy, hydro & *<y|,
Cl- C6 al kBxey, ohal oal koxy, -CPO) ORL3, -(Cl-C4 o2

al kyl) CONR10R11, NR10R11, Formula IVf
-NR C(FCS)C'%}%%NR S(O zR", 58(%86 -NR C(OR", CN,
=hhellei?, or =N-O R13 and additionally, two adjacent

¢ :M ho NRg & ré‘?#etéréb‘hbl 'éfjhé'i&o&ﬁ%akkyll g geleR ativhicteis bptispliyay

substhﬁe@s{ajg;utpgt@{tgt{jemg\ﬁ?s[ﬂc §w ﬁg:g{) t?ﬁ %%%E?%ﬁ?’ us%b&%hWQ-
saMgﬁbgl@ kyicalend.- &lerﬂl HQCQhumwl,,oq@mkgw amWrc,:ﬁ%, nyl |
alkylamis. &1 tiallamms ¥ s LR roxP HyEiRkHleyl, REIBEE Ll Ha¥oalkyl, C:-
C, haloalkoxy, -NRC(O)R", NR'SOR”, -C(O)R, -C(O)OR’, -C(0)alkylOC(O)R';
-C(O)NR1oR41, 0x0, CN, or Co-Cqalkylphenyl, where the phenyl is optionally substituted with

Yy

N

1-5 groups independently selected from halogen, C+-Cs alkyl, -CO=R’, C4-C¢ alkoxy,
haloalkyl, haloalkoxy, hydroxyl, CN, NO,, phenyloxy, -S(0)p2~(C+4-Cs alkyl), -NR4oR11, C1-Cs
alkanoyl, pyridyl, phenyl, and -SONRR44;

the [3.2.1] ring system is optionally substituted with 1,2, 3, or 4 groups that are
independently oxo, halogen, C4-Cs alkyl, C,-Cg alkenyl, C1-Ce haloalkyl, Co-Cs alkynyl,
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pi perazinyl, pyrrolidinyl, imdazolidinyl, indolyl,
-S2R, -C(OR. -C(OOR, or Cl-Co6 alkyl optionally
waeshrasut ed wi th phenyl, hydroxyl

t he above cyclic groups are optionally substituted
with 1 to 5 groups that are independently hal ogen,
hydroxyl, Cl1-C4 10 al kyl, Cl-C4 al koxy, Cl-C4

hal oal kyI (such as CF3), Cl-CA hal oal koxyb%such as
hydrony% an@N C -GyrHilkogy, hilokIRy GE(@IOR. y(C i ekyIeB @0y ) (C

CONRpngp&:éé)rxz%ﬁbuﬁg EOPRARRGRRE tg@s@)m INR/(@)RQLN, d
“N-NR 30k ORE-RG d A A f@grldqs;%gea
carbonsi) ﬁ,ﬁla& %mft) }(% to"\’ﬁﬁ'ﬁ § b\?:lctah@l rRythat hal Sptipyyemaiupstituted with

yrro , triazolyl, pyrrolidinyl,
haiogerp@n-@zélkvl@r h@‘Pa'kﬁl rﬁnﬂazol i dinyl, 15 triazol opyrinidinyl,

R“ Qﬁzﬁ{éﬁw WrﬂyIDM}nmlcmw a)xmzlolypquznyi éulrmyl pyrrq{ﬂdylgﬂndmgl
i t
I R W oni - i A

gro

opﬂonallﬁﬁﬁ:@ﬁﬁﬂde with pheZiy, mirma/l pyhalog@g Wr% g}gaga\prhc gropgare
op’uonagjf Q&Sg’tut’ed %h qlé 1@%?6 %Tn@@p@hkﬂ&%alo@m m;adro@].-(nﬁ?4

alkyl, ChdptssaCiclt halmwb(sﬂéi‘é ; R algmkSAs i o JOEST 0K
amino, % QAI@) AR S R(C -GG Rr NC-C( O) OR

d
ERLIC L o 1 sk
accordy B &yt dne el Fovintutes 113, 3Viy N |V,qed>é b\@ﬁ@\@fﬁq ti)e §é|"8 & ed

pyrazo[,)(gllrglgﬁ? )}/l?%%l?ol ?%gll E/Kéﬁdmyl SFRRlidingEimidazaidikeixy ,

tnazolopS(uﬁi;im\ylz HT(IQB_EO%!HH@IR)S} | p}yrazo leﬁgéﬁ 1 %Iy@zpyéﬁﬂ é%h %?(\)Ghlch
is opth\)éﬁ Q%Ehtut@@ 81y Substi@ble POSHRMiR Elgrodpthgtds QOgnﬁ@jﬂy C+-Cs

]

alkyh, Goafagycihaltyl et S %@g&“gﬁ%oggeﬁé’a%rﬁno

C4-Co i E’ Qk{/ﬂ\&’nms -BE0),. LR/bwydioVit, hydmalkyl\/balo |G#fC2 I"@?(/) Y)'g Sher ei n
haloal% Hﬁc@ggyﬁk%' ﬂ@’ @zn“]@(()dr)ﬁﬁ%\@/ alkﬂgsz (O)RH; %Qéettg -
C(O)mm o] GN 2or QO'CealkYIR’f@ MR 8 O Fﬁg *‘h“ WA ot

one

A, C1LOé€a|ky| VCDzlkfrCl @gaikqmer ein
1-5 gr?Lﬁ) W&@% sellle\é?éd f}oVFhaldgV
ha|oa|byimapp@|ko>é)55 gxy?mﬁqqag%ﬁﬁ gﬁd\(}?gg%eyi 3R] gg,%@!; Ce

oun

lkands® bYitlyd phdfyB an -0 NRe@pounds according to any one of
alka fﬁ)ﬂbyet lé\%;c{& agg}%qultjﬁ bﬁ(‘htloA B/rgwdés\{%mpbﬁﬁds o@ForhMm IVWhBé ein

roup i's
comp@tiat hesordispecny otdef ﬁoﬁ%@?ﬁ VanVpy 9|M@§V%(wap8rdgg lgpein the

For |conpounds accordlng to any one of
Cs Carféﬁc'g%h%y?%'lox%% ykipfiopoOPo

ein
t hreyet 3potisy- a@ge(gyt&q; @gleprww pr@}llgﬁspcqngpogn 09 Ee )En\{?a I\/"!1 % '
compgwg/ag(?@&%to%}—/ohlﬁaﬂﬂohﬁ%é[k@ZEbeIVcJ IMdyide, h et lNgrwherem the

ect, the |nv|e€ i.on provi des conpounds of Fornul a
Cs'CBIOVC'Ba'kM'Q%’“pLSO%8 ¥s according to any one_of RP%
| VayetlaWbthed Adpect] tl invengien plovides @QmHOV@ Arareyi

compgglbtggca(ccé/r h@ ér%'ong LPERmuBs B36 VB RML IV, IVENIVE et IVanehdrein the

enti on provi des conpounds of Fornul a
Cs-Cdeclﬁalk‘!lgwurJ@QYG lepeiilds according to any one of

Fap, %@(@ &'F’asp\eb{bthe lin¢ention Yebvidéé combﬁunds)of Howvgyla Whérigi n
compounds according to grlxyoo%legkor%ru%%ﬁ\/a ?\/bCW;c Rf&cﬁ%l Wf, or IVg, wherein the

C5-Cs cycloalkyl group is cyclohexyl.
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In anot her aspect, the invention provides conpounds of
Formula V, i.e., conpounds of Forrmula Il, wherein the

wdadz0ongesos heteroaryl that is pyridyl, pyrim dpdT/US2006/032579

pyridazinyl, pyrazinyl, thienyl, furanyl, pyrrolyl,
pyrazolyl, or imdazolyl, each of which is optionally
substituted at 10 one or nore substitutable positions
wi th hal ogen, Cl1-C6 al kyl, C2-C6 al ken

ifé{@b{d)ther agﬂetﬂﬁhainkmyn plh)&lﬂ%¢d{l}ﬂ0und$gqf \égqnml)eky 5, ie,
compog{q%;g?%%d i) k%xcy @ﬁ@la?’“‘ R/Belm‘,l IQGMVe 'Iﬁ( 6) Qg Aviiddin €

Kanoyl - C3al kyl CO2R
C3-Cs dyyioalkly broup hlceﬂyﬂleptw uranyl, pyrr ol yI pyrrolidi nyI

qh b& §B%kl%.] (s]eaeld?'tﬁ’@fn@ér\tiﬁﬁ grovﬂb@éﬁfﬁpou@d‘ﬁﬂfbmﬁﬂa (946,akky |

compopmd*;\ﬁcg@gmg:@rﬁ%@ﬁ@gf d]gr%}g h{ﬂag@evg IV{!,E\@e lOﬁ%PNg?@herem the

Cs-Cs (g,eﬁg(a)m@,q,ap@fcyaaédml a V having the follow ng structures

t | Be
i RGeS s SR a8 e
of Forrhtlﬂ@ll Bheraigths $\-ringHe hetewan/ihaids pYiigylepEYH) BT I“V'r P%Z'“y'

thienyl %\IHYI éyré&&kﬁ@ak&yl ARtich A, ka&@oﬁmmtls bmba@llyanbmuted at

oSIti on Wi th
one onnn;:aj@géqqtj;g’qablp)poggqr@gwtm gen C%g&%g%:? Iﬁ(n;/‘ C»- al&gwyl
C+-Ce élk&&méloalk%zﬂ@aiwdx&wfoxylmydmyawmby phenylons, -5 +-Cs

| ]
alkyl), %p%x,ﬁ%éﬂkanw 8 Cg E@yl@ Q)ﬂ&p tﬁl?‘;@f&’f@%@ﬁ( pﬁlglﬁbgglr E)(;iy,
pyrrolidifgR gigeEiiry!, plpmlmenyl nbe®) R«-Cs 2 lq R1oR11-
C@Xaekf?ilak ﬁpgﬁ(t@: ﬁven o%@vmgégﬁﬂéoun@é(& Foﬁ%la@‘ﬂa Vbor Ve, i.e.

ere the ghenyl is optionally
comp@lnbsofﬁowlé@V\nat/'ﬁg!ileﬁo'{ﬂ”éf@pggu W§&pendent |y 25 sel ect ed

from hal ogen, C, -C6 akkyl— R, Cl C6 aI kox
hakaebasyt-sohal oal koxy, hydra&m, teroyie
-S(0O o_2- C6 al kyl), -NRI

pyridyl, phenyl, and -802R11; andthe[3 Y

ring systémis optionally $ tituted with 1, } , or
4 groups § are i ndepende y oxo, hal ogen, C6
al kyl , enyl, Cl1-C6 hal oal kyl, C2-C6 al

30 hydr oxy, hy8r oxyal kyl , Ci- Cp al Koxy, hal gal k?x%
- O( O) GRaBulaMaCl- C4 al kyl JForpd§ ¥R13, - CONRLO
% RlORll -NR C(OOR', -NR S(O 2R, -OS(O)ZR',
adief fﬁl@mlalal fg@fer?aw oaa?ts@swoaﬂ%rwgn%a%% R @“’?“n‘é CRENAY ¢ he
subst%tédﬂﬁ@egmsmhtaa& pONRI0AQBR/20R A Bat ROTdaySAdDEY ©1-928KY, Cs-Cs
@a'ck)élk i, thet
cyclOﬂJé\g}« %ﬁ 5%1@? ‘g;g AR Er %%%@é‘%ﬁ ﬁé ) E@ &%
dialkyddnkiyd, -S(O)RI, bpdriop, hydrexyglky!, bl Cirér hgl 9 t ¥ “Gafigloalkoxy,
, n 0¥ -EPRYDC®)Ak ucﬁo(mm aC)BINR)RQOXOVEN, or
-NR é(BzF% Né}é}%ﬁ]dsk%ﬁ%r mul a \/)\le/{u?e @ ne orfou{){:ﬂd%%g&m?
CuCialkylphey} Bhere fhe Ry i gRIPRA s SR
selectedHoR) Kiicden, GLC Nl 5-CCIROCPCS alkoxy, haloalkyl, haloalkoxy, hydroxyl,
CN, NO,, phenyloxy, -S(O)o.2- (C1—Cs alkyl), -NR1oR11, C1-C¢ alkanoyl, pyridyl, phenyl, and
-SOgNR1oR11, and
the [3.2.1] ring system is optionally substituted with 1, 2, 3, or 4 groups that are
independently oxo, halogen, C4-Cs alkyl, C2>-Cs alkenyl, C4-Cg haloalkyl, C2-Cs alkynyl,
hydroxy, hydroxyalkyl, C1-Cs alkoxy, haloalkoxy, -C(O)ORss, -(C+-C4 alkyl)-C(O)ORs,
“CONRgR11, “OC(OINR1oR41, -NR'C(O)OR”, -NR'S(O)R", -OS(0).R’, -NR'C(O)R”, CN,
=N-NR12, or =N-O-R,; and additionally, two adjacent carbons (not including the bridegehead
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with the foll ow ng structures: Heteroaryl-S02

Het eroaryl -SO2 Heteroaryl-S02 MN MN MN R15 or 0 or
wer@yestor mul a Vd Fornula Ve Formula Vi whereimushie/032579

the B-ring is a heteroaryl or heterocycloal kyl ring,

each of which is optionally substituted at a

substitutable position with a group that is

i ndependently C1-C6 al kyl, C3-C6 cycloal ky], C2-C6
carbons fnkEEBMbineGa fdub aadykipalip) ringthagpawertenafly bg ﬁVt?%EUteiglw‘@s

al kyl gm, n -.C6 dial kyl am no, -S(0O o-2R, hydroxy,
ha'oge"h‘{rﬂg@%j%?’a{?fo,gﬂwm o, _Cl-C%_haI oal k |( )%9.(:2] bal \;@LJ‘\WXV'

InIVBt 4DEBERASPectiRe HEpRHon Previdep Qor,npq%%yf ritta Ve, VEBIVE,
i.e. coméﬁn@%g‘ %%Mﬁréin o EDHINRIpEhE jin tha (8.2. Odng ystars is

: ghenyl, ere the phenyl is optionally
replaced witsan ¢t eal Qi 1P" VB F s i ndependent |y sel ect ed

£ P halbRpg Birudike€Ss al kyl, - CORR, Cl1-C8 al koxy,

hal oaI__k |, hal oal koxy, hydroxyl, ON, NO2, phenyl oxy,
Hetggoglylp = —§R10R11, C1-'tBereadans

pyri dyl , R11; the [3.2. N ng
systemys—pptional |y subsui ed with 11, 2,
groups Itf

N -
al kyl, IC2-6 al kenyl, Ci- | oal kyl, C2-C6 [al kynyl,

~hAydroxyal kyl, Cl- | koxy, hal oal k )T((O)
-C(O)O?lg,ﬂ; - (d8l- C4 al kyl ) - CPO) OR13, of - CONRLORLT; "2

-OC(O.NR10o , ~NR C(O R ..z S(O2R", - BMYIRR,
“NR ‘255“#93!%1"(1)\1, =N- NR12,”"0F =N O R13 and
addtdii,onal | y, two adjacent carbons (not including the

%é Q-‘f‘iﬁﬁ Readic 6 RP RSt rodPNoaAQ FgNEach @f woicimsaptiorelival ky|
substitlgtgg gfgagw%tst(glntg ggs?itljg?r,\m{g:g[q{glfepotg%%ln?é%hME—F)g %E(Iyl Cs-Cq
cycloalgﬂe@zyd)ﬁ alHYi @lydlte ?lmm; 0i-di gydwi awiae, 8l1fls alkyiAmENRy B1-Co

ur an rr
gty b ey ot o i Q.w%@Fgﬁfﬂ%ﬁ“ﬁ%‘sw“‘m‘i’m N
ok eae soncc o
CoCighy ﬁ%r'ﬁﬁ W& o n§l £ BMlonallpsdbanta wioy 1-baloopeinde
ogsneCoranod TR orse pRBN, TG pIVARMY Wy

selectan ftdm halegen5C gPorlip:

Ay, -S{0)SH G aliddy-NRGRr (32:-@d dicanpy!, [@tidybphenyl, and
CN, Nﬁg%%ﬁ’ (5(3%41( asGCFS), Cl- 4 hal oal koxy (such as
-SONBGR3), CN, anino, NH(Cl-C6 al kyl), N(Cl-Co alk

I

( R 1£5.1Ririg)sy3temas optiERally 20bsHIDtZ0G Y J22mp o 4 groups thidare
_._PCT/ US20Q6 ; S )@GICS halbilkyli CpGarHikyoyi,
lndep?ﬂgsr@tyc?é(g’% 45)%@3%3% agk#lﬂgég%llk%\e i (;. y 0 (a gﬂg
hydroa bysirakiyaligylt @-Garakosndalpplkeh @P&@Rwd 1\%,"‘%\"/&0,% S e or
_condl RINSYA@DINA 16, BNRIONQ)ORS, INRSIDYRY-OS(Q)ER"daBIIPIR”, CN.

pyr ol yc[q L azé’-'- | (Lol ﬂ{ tLdn ot ﬁéﬂhih&i.ﬂ{é)ﬂridegehead
=N-NR i 0 ZDcP-eti anghiad 'f'¥qag%g‘¥%ﬁ§??em %}(nyf, _ _
carbohs¥insZ @Rk 16 iy yclgybring toatyrayreptienay be bstitigd i,

or Cg_ycgl g%l r e'?% I-Qafnd"‘h! ch is optionally 5 substituted
haloggh G bl '€ position with a rog}g t hat, I@éer' vl

i IRigip &h dieamyl, pyridyh BEIMHGIRY) qxaw'@enyé?w’ﬁ |PRGPY" 06&’:: 'I

iner S E BYrrotiaifd; ifffia2bIlRY IndolL -SIBRE L KON, —GB)OR!, 0CL+-Coalky

PIPeTaAyy | grrﬁ“no, ’ @% 6 dial kyl anino, :S(Qo -
optiorrallyl Bebefitater with PRe(IVS hy@igxybor ﬁ%}’%‘?{ﬁ’ W(}?rg 9%1@@; 12 F%%Fﬁwm(@r?
optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C1-C4
alkyl, C4-C4 alkoxy, C+-C4 haloalkyl (such as CF3), C+-C4 haloalkoxy (such as OCFs), CN,

amino, NH(C1-Cs alkyl), N(C1-C alkyl) (C+-Cs alkyl), or NO-.
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-NR C(OR', -NR S®2R', -C(OR, -C(OOR,
-C(OalkylOC(OR ; -C(ONRLOR11, oxo, ON, or

wEoTozdsky | phenyl , where the phenyl is optionabdyus2006/032579
substituted with 1-5 groups independently 10 sel ected
from hal ogen, Cl-C6 al kyl, -CO2R , C, -C6 al koxy,
hal oal kyl , hal oal koxy, hydroxyl, ON, NQO2, phenyl oxy,

-S(00.2-(CL-C6 alkyl), -NRLOR 1, Cl-C6 al kano )
Wohﬁ)dspeqﬁ] Whvenhm@row@mgw@g of Fermyila (g, i. %n%{n}pé)fm s

accordlqg_tg ary bne &eFo#rﬁﬂtrYJlgﬁvé U, P&, 4l Y sr Wﬁé&mﬂiﬁé BQ’fngFf@pymicmjl

ounds accor 0 as
imidazolyl, pyNyl, ’trx@zoly{/(pyrrqygmyl\/@yra;ga‘hgt ngq zg‘@ﬁ%l Quazo% cﬁﬁ/l
|m|dazo§gv§)rﬁﬁﬁ?\r Wraﬂfo@ymnlmﬁylwrndd}yl or pghud;zlheacsb obphicly ﬁallphqnally

substitugcka a@ugﬂﬁgatth]&qqup it F 9kt TR He‘bhﬁr%'nﬁy é%glkﬁr@s -Ca
cyc|oall5yi lkylCs alkdnyBEC 20 katioymyl, @F@s,all@g}tgammq]g:d-p@ﬁ ylamm C4-Cs

dlalkylagwq O%)@))(o B gf%y(@’d &9@%}; X HBHQEQMW cﬁl:?_qsﬁ@blkemjoyl

er a
NRC(ERE, NR $®4ﬂ3ép§(@8nt¢()@)@ﬁorc(gi Caxgﬁh S & RERRE o, or
Co C@&QQ%? A ﬁ'{a eobH'ehQYé odtlﬁnaﬂlyl bstistituteidedthvi-3 grobyzd |0Wndqn¢jy
C

loro. 20 not 9
selected rf]r@@rhqlqgﬁn (frcfeei i bgﬁ% Oeahéa% E\%ﬁoaﬁﬁl ﬁ%&a}kotxp hydroxyl,
CN, N%OB%PI%%S aw&r(dh Cgalky), mo@m@mﬁs airap el PEdY, phe%. ang/p

Ve, Vf, or Vg, wherein the heteroaryl group
302N31051pyr| mi dyl ,

which is optionally subsjituted, at _one
On stitaretrenbsisct thednyeationsavides SABPYNGR O {fl%’ﬂﬂ'&q’ ﬂéfe are

compo&%ﬁ%@r‘aﬁg% é(nyr@nle%g P&mu@@ﬂoﬁa albkyt, VdQle 08, alMgowlereiaits

heteroanyRIrowR1is pyr@f@lcgpwﬁ%‘ﬁn ﬁi]}ﬂfg la?%hcgr%r@ut% léié'bpe
posntlonm tiaat aMpdependertly Ralogem @rRl alkyl501 ﬁd@f@‘ﬁtﬁ’:ﬁt PGFs

nycrowg 5% PRAVER AP ORCEE S TR B e b phemd or |
SONRRGS hetermspatRi S0AE: PSSR oY s A BGoRES o

emboprgpgp%+ @g\éyﬁs su{?sf?cuted %ﬂ'ﬂ%@\‘/@ﬁfc@@%ﬁhﬁmﬁ &gordbo any one of

t hnestill amt@r@gpgﬂ‘t tl@q, |5wt|9%pravp?sd§>mpﬁ§}hds %B’rg%ulwgr.eé n
comp&mié goakding 16 UhPbd eftFeedds 1ve, b, Vicoye: Vieulss oi Yai tBTe 139

heterqaiy? Igj%)hg%Wmh%l\%EéH Ef%ﬁg(n% ly %{Qgtlth@ggﬁﬁ%?ﬁ% iﬁ};b@i@&ﬁléCF
pOSItld?ﬁQ\ﬁlth&Xms thaS@-lr(cﬁﬂze@nw naqu)an CpGridh € F3 5

| ! le h
hydrogy! gﬁ\(&% e ?E% PR Mn {\llR(jorR C$@NW§Y“(*WB“®V ac

-SO,NRpRe vehergsach Razang 1 pdnd §%§1ij{ %qu'lvé36 al’#‘yhﬁ%"é“eén&

pynmﬁd? tlt%féh%tﬁhalb@erﬁtdrlekarﬁtﬂ@tmw aspect, the i nvent| on
ovi des conpoun

B BlRT PRy B o B iEp Salpquhaet FOpABRRVE
compyﬁids\éfccor@lhg ’a‘gany\mhe pEfFamtige i, \rmt\lbr\écaqu Veg Mf_,l% Vg Swheren’x the

heterﬁ%yl@r%%%% PW@@E wh‘?’chQQBstﬂé\iy sﬁbs‘ilm@&i dtloHé 8fmare sobtitutable

positibmoleiregrdenstthat arﬁand;g@ngesn@ti L%@rfeg},“gype aqléﬁ L{%E)Ce&ﬁnj%& Urs (%%Fs,

hydrg éshéﬁeny&yzﬁl %%@%&@I)D@TR 52,0 81,8263, pyhgyumgwl or

SOzEis{ano‘yhefe swi Rag N Bty éﬁq'g}ﬁ’ea‘?e”YV éé’é ﬁk?&g@ 'Rﬁgﬂ’g Qg%eg b
pyrid5ify1 Redbsthked With mlgj@eﬁdlem@tn}ale}dhbro Cl- C6 al kyl . in sone
aspects pyraziny Qk,
exaspl 3T arRet } W‘Qﬁ{é}\}é ecgm sngcS:{a fah?ﬁ‘g% i ﬁnt iQ

compYuAdd stesrdnoitpenae ochomuﬂaswll Ya \)‘lbsVC |VdeV35V cIniFo AT

heter?gér?/ pr.di n% P&%zﬁﬂ{wa% is ‘BEtldﬁQlWEﬂ:bé’tﬁutéd at ovid or More éﬁbstlthble
positions with groups that are mdependently halogen C4-Cs alkyl, C4-Cs alkoxy, CFs;, OCF;,
21



heteroaryl group is thienyl, which is optionally
substituted at one or nore substitutable positions
wowdohogrserips that are i ndependently hal ogen, Qef2652006/032579

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

phenyl oxy, -SO2-(Cl-C6 al kyl), -NR1OR1,, Cl-C6

al kanoyl, pyridyl, phenyl, or SCENRloRll wher e each

Ri o and Rl i's |ndependently H or Cl-C6 g In some
| hydroxyntheéﬁrmigamylxso;qcrpomm wfeomhﬁe@la'kﬁ@ovéw@g' dﬁw%g@"hte h

SOzNRagpé@?re (ﬁ;{,ﬁ‘iﬁ a)%%r&iq & lrﬁétp&’{d@nﬂ%’rH B ©00; al£ ¥ dme asps

hivent'i on pfovi des conpoun of Formul a
pyrazmyMs@ubstutumd witrdiajrgande exe®eleGhRY-t o any one of Fornul as

Iy still a\lff%they?spe}{? the\(ﬁiﬁenﬂ& proffides @dmpgundsbEF@Einniath i.e,
He% ryl "group

a t
5 compousdmplﬂlﬁ'gé%la'monﬁr?é %ﬁmu[?ﬁnly\/% J&#’?S’ Lclilf g%% 6&@2{”'1?4‘8'2;%
heteroal‘gl g%(rBu;ﬂiE tnlha;h isedptionatig syhstildted tak gnehe{lmeje ﬁubs@jgia@gz

posmonf,wgrhgroagaltha %@U@%ﬂg%\f % Clglkgé@[ Q%Mkoxy@st OCFs,

hydroxyﬂUmﬁmﬂyloxw3®d§ﬂ1-Ce@HfélhyNRmBﬁ Cr SRR y‘%}?{‘%‘ Fach

-SO rle(,F;I o%a %%&I‘n ?(10 ﬁ?ﬁsﬂﬁ&é@bhdéntw Rlor CLEChlkyl) Ik pbmé mxanumary
2 3

uran d wit

b tityte for
10 compolmdathp|tlgem|s(§pgsmqtqp vgﬁ&tqug' g r é(gtpple CRB?CJ& $fding

& hvent on
e 'aﬁ&ﬁer%@ﬁm lih@ﬁveﬂﬁoﬁprbniﬂéacddipoumdsebf Foomt¥lnkls  of

I, wh th t
compouryiaBEogng b8 puf oozl Vet e, U8 ﬁgﬁgﬁFV@ﬂq“g‘f;" the
heteroéﬁ@b@hpﬁs fOI}ahyI Mncham@p’@mglm pr‘ﬁtltutgca/ at one or more su tltu b
[ RO Rk B¢lin é»déh%had@envmem@awam _flkbhe CFalfiFe,
posmorl,svH §rm§: é[t 1%1) A
15 hyolroxyi:ds‘tﬂg tnhewlﬁ?met #%?Z@oée%“y S(}i\ll ?31& @@%%% Jgf%ﬁé“yf

-SOZN r%#&é@(&ﬁ'mo Skt K Bis &lldkwnylently&l mjaﬂd@elalkyHmsg@p @gg@y
'V oxy

roxya henyl oxy,
furanleW’fgutgd (VéX H t&?%dmp%ior%l 1. cL aI kanoyl d
(R afstrdriapbsdd 2Ry lnpgrmordyﬂowdeqﬂogwppnds of EPW VI 1§ v gopPgpinds

Ol il ioalki tﬁ’ﬁ"s-?\;iyrr@lidmyl nhﬂﬂylhyl phenyl
of Forr@j MN ?f\e A- lri’r\ggg Bét%lloe%loa 2k
20 piperadimy, emnrphnhnp;tbmmgg@olguh@rotnlﬁgpgrpgp lnptg§ %lff)cg%dee‘wﬁgfg %?%h ofttlnee
above }[hé:s /s 0 bp Ea BEQM@@& fubStautanié positlonwtithhelogem @1-§a|algmln§2
Ce alkenygp@p@ alyny, gq Cs ﬂ&%@,s Xép@% %r al&&ﬁ)gﬁ\ziﬁ&y%fd?o@alkyl én;

ow n

pheny®y, L@(btyorzqsrcklemr e @ Kslalkanoyl, %t%ﬁ'bﬂ?@?%aﬂ%?ﬁ tajgnyl

furanyk{l_/lglre %.&Frlgho@y‘(é gerIAIIinE p@er \Ag‘ebhen:;ppﬁerﬁfcﬁcwkf@r mul a

rein, 22 WO 2007/ 022502
25 sozNRQPA1U82006/ 032579 the B-ring is a heteroaryl or

a‘\a‘\r REY & %ed ¥ linvehiitd pr&dtieb cehpouniis bf Fasmolps Vtan‘alb|oyV|c ie.
t I'tut

at a substituta RO
compatinds of @rmnlaybwhﬂsthOfa@fnﬁe%e[é ﬁ*‘%&%ée% 28 A’Qfewﬁh o

-0-, g?[@ 314 Kenygroup2- C6 al kynyl, Cl1-C6 al koxy, am no,
having t%e %c}{lowmg sto uctqu:s

Heterocycloalkyl—S802 Heterocycloalkyl—s\oz Heterocycloalkyl—S02
N j N
30 a or e or
Formula Va Formula Vb Formula Vc
wherein,
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di al kyl am no, -S(O o-2R, hydroxy, hydroxyal kyl, hal o,
Cl- C2 hal oal kyl, |-C2 hal oal koxy, 5 -NR C(OR",

wo Ng7BfRR, -C(OR, -C(OOR, -C(O al kyl OC( O F1/US2006/032579
-C(O NR1oR11, oxo, CN, or Co-d al kyl phenyl, where the
phenyl is optionally substituted with 1-5 groups
i ndependently selected from hal ogen, Cl-C6 al kyl,
-C2R, Cl-C6 al koxy, hal oal kyl, hal oal koxy, hydr oxyI

ﬂg B-N@s aiPnBtéFdéWMVheterB@@b@lkﬁ {I@@Baclﬁsofamh{qh is optioNAEiOR1 1, ;
, ~@n
substltuietsi gt ﬁéu%sg?uéaﬂﬁ pq,sﬁ% wgp{ ar nP:ﬁ{SbYLS 6rt1clfég§nade|h§530§ﬁ[gjé Eﬂ%ll_*{ e%
cycloali, IC-CL alk@nyl 322-%ralmnxg,r%scﬁ|‘@sa|h0h¥ataméﬂ°e rnalEYRRERNt TSE oxo,
Aloalkyl, @@2 irnaloal&d»dyy I
dlalkyla@l C%BPOIE )ﬂ? llﬁ)ﬁl}'oa(%% (ﬁﬁloatkepb(
NRC(@H AR y &é Uﬁbﬁ ) Q@g\l@!} | KBX¥N, or
Co-Cralk Offleke the%(a@l ﬁﬁiﬁ:ﬁl&ially suH&E%uﬁ(i@)th}k‘ U5 gro(jIg |$(ag)amgntly
selecteggalint @ﬁg‘n I(ii %th%l goé%eﬁt Tll}% %%Flkwhﬂ%@fﬁgﬂgﬂe
CN, Na pr%gle*veeﬁiom-(@acmikw)) N&ng&T@eﬁg(amy PGy, phenyt, and
-SOZNI&y[tQ,lﬁo%' kyl ring that rray Opt i onal |y be substituted

an en, Cl-C6 aI or .ha

aneBiet] ring Qléttﬁtm IStqnaonan 'tbtﬁd w&t€3%§s°fc4o%%*¥ éj;;’
indepe&ﬁnﬂ%{:ﬁ }g%]lggenybﬁcs Qlkyl\(bzf-cs diketyl, CeOpiainaiy!, 66-Cre 2t \e/Im
oy VRGHYAL G i P el el @bﬁe L[ @:&; Ay EERIORRY®
_CONRRI, noa(mNRQ,RﬂaaﬂﬁtQ)ORheNR U &S(sz&n d\b%C@B%pgu"ﬁds

KA iFRRUdIMg Shedridegehead

el B4 gl s e e
carborisienay mrlymma)falfwmats@amtn@gg@ Y Siptionally &g substituted wi
halogege%eéoéib(ﬁb%é‘a‘lﬂ \bSCZ y y 2 NN MN MN Rls or 0 or

Formul a Ml d, For Ja Vi
1) et Sribt SV EMp P BeE ARG FE‘E‘FW e
r b\, i.62 @6Mp@indsvbi Fdimills Vophéreinane pf the 9@1’?9“91 'Uf“@d3 tﬂ LY
substi.t ut abl th at is
| YSEPLR HP Cfagw%ig%b ﬁ@)o g @ﬁ?lﬂ?o%[{“oal kyl, %&C@”
alnkamotpler a@cmemVRVWIPFOV@fS%’“%%%% %w'ﬂ% Iq e,

v@ila theq‘bl |srtitoes: - S(O 0. 2R, hydr oxy,
comp(ﬂ.’ ér/%%?é a Va 0, hal oal kyl, Cil-C2 haI oal koxy,

Heterocma(&(/lO)SF?é R’ Ge@rsa'cloalkw S0,
-C( 0O al @Q%By&o%ﬁ Q) oxo, CN, or
Co-d al enyl where th Eph nyI is opti on
substitytedlwith 1-5 group dependently
from haljogen, Cl-C6 al kyl, Cl-C6 al ko )

hal oal k al oal koxy, hyd 0X I ' 23 WD 2007/ 022402
PCT/ US2008/,1132579 CN, NOZXohesy! oxy, S(0)-2

p)?ﬁo%;ljii \%Idéﬁénﬁs a;%l gr”@@?ﬁé&lOM1 Ctlh(ejefgmgjm ring

Smﬁé"ﬁls optionally substituted Wi t h 1, 2, 3, or 4

ik EREREE N Pe RER R Shell
substituted at a substitutable position with a group that is mdependently C,-Cs alkyl, C3-Cs
cycloalkyl, Co-Cs alkenyl, C2-Cq alkynyl, C4+-Cy alkoxy, amino, C+-Ce alkylamino, C+-Ce
dialkylamino, -S(O)eR’, hydroxy, hydroxyalkyl, halo, C4-C, haloalkyl, C4-C2 haloalkoxy,
NRC(O)R", -NR'SOR’, C(O)R’, -C(O)OR’, -C(0)alkylOC(O)R’; -C(O)NR+oR1, 0x0, CN, of
C,-C1alkylphenyl, where the phenyl is optionally substituted with 1-5 groups independently
selected from halogen, C1-Cs alkyl, -CO,R’, C+-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl,
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5 hydroxy, hydroxyal kyl, C1-C6 al koxy, hal oal koxy,
-C(O OR13, -(C1-¢4 alkyl)-C(OOR 3, -CONRLOR11,

wo 80§ oR11, -NR C(OOR', -NR S(O 2R', - OS(£2852006/032579
-NR C(OR', CN, =N-NR12, 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 substjtuted en.
CN. NO, Ghrofiod| 46(0)oH(C1Had e kiR roRam - oalkarsY gyr;gyl @heélg lf’ e

-SO,NR; ;Irglylyl pyl” m d'dny| I oxazol yl, thienyl, furanyl,

theniB @i ond %Mg’mr;]elg L)pt;ﬂgéﬁlyyqubgtlt@&ﬁ&h p )Q é,rg'i'&pr "E“arl?Xlle
mdepenq%%g@x hdielen, OPLI @mldzaceau@synmbﬁed@l kyth;[Jﬁe@{an
hydroxy, éyy@roxy%qyﬁ Gk ?\5‘ SR E(d)BR 2 ﬁ, :‘% AUPIO()CRAVpS
CONRLS _HOEBRRAERNNRICIEIDBY R SRR o %é@@ypﬁ
=N- Nngr ﬁpﬁ%ﬁna(/addﬁé éﬁg M'a@i;éw Earﬁé#éqhota&hﬁﬁ’@)the gkleghead
carbonspinky ¢gmbir( teforme Qyplpe?lkyl rip a@gé;é?qliwefhmbg iu@?(fn]w@g lms

C veqt i on provides conpounds of Fornul a

halern%&[i@SE{:?;z;H\’;?;ﬁ b isd\n)lylap a%)@l, {Bgs m%lof:pﬁéﬂyl ;S’W:%Iy@fmpﬁﬂdilﬁyl | as
piperazifW! @Zr@ﬁd(ﬂyl mmzdmwl yindolyby 8O yC(ORr- rgfz@ﬂﬁ orCE L& galkyF’

yrro

optlonalgquugitgt}t%ci)v% pheﬁ?’lh@émx Idbrrﬁéhogeh WirdazBé lab‘bvﬁy:yc;hc groups are

m daz ri m, dj
opt|onam/sfuaztmlltexpyrth friodh growps that a,r%lag?;%}pdengy hr‘\g en r)m){droxgl Cy- C4

alkyl, C oééﬁYg&ghc L8, &Wal@ﬂgudh%smﬁ Ci Cuhmobnmy ésuglrm@%@pfat Gl o

h"W'th g%ﬁ | %éhgdependent ly C1-C6
amino. “HK@*CGWDM% ¢ e arkenyl . C2-G6 al kynyl
g\ drife Apkax he iavantion pr@md}& campleymdgraf ﬁ@,rmL@lVI%e compoun

accordlggto@?{llﬁgén 8?(1&]}1@& @a V%QRVE; ‘PMd\VIQlSVVIf WM&%K&XU@BEMQ js hal o,
o ek
triazol Wiidin ?p Pf\Qimy Dyragdlofyfimiding lylt oy Ipyri e
wh.chfgpumk{aewéhé’tw'eé’%%&%gg utialﬁg R?Shlt gwt\é"g d?og%%é't Isﬁngiﬁéi@&\ﬂy
C-Co SRRy cflodif, Bl coubionyLIGxi Gl C iiabiaryasyno. s
alkylamlﬂggf.b%f kgD (P s y}d%(g r}yldn(?& (A1), Ralo @+ @h:ﬂédﬂwl o
C. haloaikd? WD)RHN@&@%@C(@%(; C@%@%‘F@ﬂ provi des
2 R

C(O)I\fl%r%z;'lp?(% gg:&MyﬁahXA;QlL«hete e pherﬁ]ﬁﬁ’pptlmndls/ substiiuted Wi

mul as

1-5 gradph |ndepeﬂngﬂY S\ﬁ)‘?@‘ie@ fromchajogen. ?éé%élag&/c? ’k%/l\é éari%o}fp | S,
haloal@xrhragleﬂkg*yny}ldm)&hcth% phptyilonaB(Qo- s@oﬁelatkm‘ﬁ elRaf1ofECs
nore su stlc¥1 toa lé RpOSItIOﬂS with groups that are
alkanayh @wijsth BRgTY| 9" %1 8 f,'CL- 06 al kyl, CI-Ca %%
ChraanoffeRaspeltyttie wphtion@KoVidsR e‘wypwgis of Fgipulp dé’y

compo@k%ﬁ)%%gvﬁ%&ne éﬂ-‘oﬁﬁﬁé \kla\way\lnb \ayNigiyle, Vifpbrvig) whes

ere eac

H
the heméro@tloﬁlﬁyl gduplis pyrralidimbvidsh l%g%lgg:ﬁ% sy%situ&edda‘? Bﬁ@ Q,E,ﬂ{,rley
substhuté%)Yé %ﬁﬁloﬁmﬂﬁp"s tRdt aFéthmﬂeadéﬂﬂy RalogeneCy- Ca@kﬂd}ﬂp(}nﬁq@gy,

to any one or, . dyl
CFs, Qﬂ:&, hwir@(yl i Ph%‘V'O’Q’I g&f)wﬁércrrg ’k?}s‘l t@r%ccile}:é“%goi(%/@n a
phend!d? ugbimwtp%pe,he;@leaw Rowintl & is indepsnientitH ¢ Coifts AVt ut ed

at,_one, or AR BB dsiopREmfaVI-gLaLps
© Hanaihs et s RSO L
com p@hﬁk@@tcorﬁﬂg magmabmag@s Koy ngﬁa@M@, 5@2\@% gVIf, @%ggswhere
the he Rﬁ%cﬁ%ﬁ(@lr@féﬂé% pi il %\Wﬁ@h%&ptlonaﬁ%utﬁsﬁlﬁe@&t ah& gt more

kanoyl , r| d C,-Cq alkoxy,
substitGABNRIGIRNS WithAwuES @a&@fem '¥t|f>é|“r""° (?@pe 'dehtf’?/ g
or Cl-C6 al kyl .

, Ofr
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In yet another aspect, the invention provides
conpounds of Fornmula VI-3, i.e., conpounds according

wo eoanysone of Forrmulas VI, Via, VIb, Vic, VidpcNus2006/032579

VIf, or Vig, where 5 the heterocycloalkyl group is

pi perazinyl, which is optionally substituted at one or
nore substitutable positions with groups that are

i ndependent|y hal ogen, Cl-C6 al kyl, Cl1-C8 al koxy,

CFs, O§F3h CN‘IWB@KW ~SENC {08 aliyl), 6MRjsoRt SOPC atkeng: pyridyl,
phenylL% %é‘ 'y W?‘l\%,? Fgr%g%ha|§<1% %gpeﬁﬁ%éﬁtlygwl)rnc -qhagyl, or

endently H
an y&bnGheaddpydt, the mverttion proxides mp%@%@fo”‘eﬂg Pﬂ\ysm i on
compog%c% écggrﬁmﬁ {ﬂﬂ}g%ﬂg& Iftfrmﬁﬁé 0UNaa, Vi, ¥ic, videVie, 18, ocmgpwherds

one of Formu
the hetvro@yclcmll@ OroyF is p@pra@pg wWhRighis gpglctnﬁ@/ %@?f\{ﬁﬂ%% ?/t Irf(ﬁ fe
subs‘utgtraQI%,I FBoélﬁ’on@Witﬁ Bﬂiubmhbt armde[lmrldsnﬂyptalogﬂral(lqpsglms Ci- QM@I@@W,

e
phenylabH@SK)yNlea?ﬁlvhe@i}T’:&h H'W\d(ﬁgyis lnc@ppnqgnw pbgy(yce alkyl.
ﬁ&,{ar%the%s;%&gﬁﬁ)fa/enm&kﬂes orhp&hds bkrdreyia,viayie. dy|

R11, where ch
o togts poroe xS B Y15 e
the he{el?@cyblaéﬂ%nbio%‘ lsﬁﬁ&Mhdﬂ@ﬁ dvﬂﬂiﬁ[]@ Unsttd)saltyfsuﬁsiltmd a ove I06more
substltyf.agle ngons\m@\ngrqs”pg a@%rgllrp r?deﬂw Qﬂcl) %ﬁg OJII{W C@%B\élkoxy,
CFs, dtﬂisemmxsm OR fighylgryo SO+ @mnm»om‘ tih (Rr1Ce a{}mpqyﬁ pyridyl,
phenyg OL; S?ZF ﬁh@ " S*dﬁe?& le&él’\tFeo aftf RQREN@pe Aty HoH BsCL buglabl e

roups that are inde nt haI ogen
Cn am@tmr Rtynect mgir@sntmn lesipes Cefpeoungitggpmfﬂ&}'ak’ii

comp&}?@ Qding to%@}or(é‘éff@ﬁnmés}«mlwa vIbRIoRAd,, Vlé;]&ﬁlfC@erg rere
the heé%[@cfayrc]:%pgylmp %'OF@H%RIHQB gﬁ%h is cﬁ)‘ilorﬁﬁg &Ngﬁ&@]at ?Ng’cﬁ'rn%lre
substlﬂﬂéﬂlé"@f&tlaﬁsaﬁm grotipsahat ateendep@ndqjﬁlmbalqgegu eofpdithds foalkoxy,
f
CFs, &E%Yg%)(ybpﬁl Q}%en?lov bé‘é’{;% g0 Qﬁyl?cr@% \r}%féeca%én?d gﬂﬂdy])
phenyth FEO.NRIR1 wh@fﬁ@é?*t%émtﬁh '@Wé@ﬁ?nﬂgﬂﬂy H or'c,-Ts alky

rfll\ QhBHR IanaécPYHe inverticH Ve, cowpbaitisios Farpiuladnal, i.ey,
ubstitute

b I
compeines 2grastipe AL TAUED I g oy s G s ARLpH (@ nere
the h&éﬂéwoloaw &aupﬁﬁtr\ainmmohnw;s$ _diEXDRS whith d apfignally eppstituted at
one Oémgé%%fpﬁt\/t tﬁ?,l‘a ipai}t]{ons Wh ﬂr%}uk%’ hla’e ar%Wénﬂ{%ro ! g1—é3§ gu(yl
C-CRillxAICF;RACFS, Bydroxte @élnplmwlpyy FP @ (Cefs alksy) a'N'Ey'l%“ '
alkanﬁ{(}o% ﬁggﬁrﬁqgc& -sb m}/ %Feie%cﬂ ROV &5, i€ Grippanddistlydd or Ci-

compounds of Fornula I,
Cealpl.t h t he structures q, iPOp NS-G O 30 NN N N

FofHothel b@beElOmvaantloh kibrdvmels adpgyngs efffeohslesra e, lib, i.e.,
t aut oner s @1 %2 ures, st eroi soners and/ or

compoypsFhEPENUla L yvth She SRt rmaceutl cal salts thereof,
wherein 25 WD 200(7],@22502 PCT/ USZQ@'B/ 032579 Ais
aryl, cycloalky

oaryl or Ret @ ycI oal kyl ,
where each ring |onaIIy
2/ \\ \\
N
Formula lla Formula Ilb

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

and/or pharmaceutical salts thereof, wherein
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substituted at a substitutable position wth hal ogen,
Cl-C6 al kyl, C2-Cs al kenyl, C2-Cs al kynyl, Ci1-C6

wa@bdoomysohal oal kyl, hal oal koxy, hydroxyl, hydrexyesiovses2s7o

ON, phenyl oxy, -S(00.2-(Cl-C6 alkyl), -NRLoR11.
Cl1- C6 al kanoyl, Co-C3al kyl CO2R, pyridyl, thienyl,
furanyl, pyrrolyl, 5 pyrrolidinyl, piperidinyl,

pi perazi nyl, phenyl, phenyl Cl1-C4 al kyl, or
ASQ@NR@%QQW h@@rokaryl @Irgetbrcscycigalkynwwheob eayhtnhelsmmg@@lly

subsﬂhg%%ttai stuaftgtggtge B%Sétf%{w wgﬁ %alog%n 6b (S.:t bﬁ(ﬁt é?hC aélkéﬁyl C2-Cs alkynyl,
C+-Cs aﬁ‘«r%iﬁmerlgdmm mq}oampxmyd;pmmydr@ga%w cpheay! RW -S(BRfGr-Co
alkyl), NR % ocam@y?bk-grb}{wocl%ﬂz ik, lﬂﬂéﬁyl fu%ﬂyn@yrr(ﬂiﬂd%

pvrrohdrrwﬁ%mv@wwperwvb phemyL. PRETWH G & W %&55 et val %iy

tfﬁgbrgg %chﬁ'n PRBRised plrazdl(ifgd E‘o,ptuer@(l;@)l.mtltuted ecL- 4

substitutaiip @m@q %Rglr%@ ‘%d% al k;}é' e%%cﬁs arkﬁ&) | ARLRBIkyI, C.-Co
alkenleQ2 €l alkiyl, cherwlkoxywdreine, CH q@ﬁ@nwo Cs-Co gielkgaminpy S(O)oR',
hydroxyﬁyﬁfo%%&#@?%aw %C%%a%ﬁg{%p BRE, hél@é:mpdqm d:co)szel rere'segh

0
CORACIRHC 1Hbladj%(l)-inQ90Rhy‘éﬁoé§J§M| IR RENBHSRY oy
OC(O NRR C% yORE, g KON, Jor C3-BRIG/Rhény!, Wlibrdibie ahémlhlsybbt,lonally

ph SO i
B A N e P TR e
alkoxyV\ﬁbﬂcB%yl heloatkdoyl hydsoxylo@N; M@abhgnywbsS(Q)m(@d-Gmp“(w) d}l,Rw 115

t [ bstituted th 1

orc ey, ERRE IR B0 OB ncEr e Bt
aRlgyeind Rad dtergh odstirensp Ry indeapandeafly ey &1 ~Enlyl ‘N&%e he ﬁ‘& s
option Q. BEHR 5 itth Qrg%hﬁﬁerg'ﬂié dr@ l'smpﬁion?all? sumsttededthri tn§ groups
b, e il SRy e

and Rh,fﬁna &, ktﬁbethé??ne@ﬁor&i &Myrhenmerqnlhmgy)ptlmﬂy lopiatumg,an additional

subst i W t h 5 gr oups that are independently
he"er%éqnbﬂi&}i 580 AP 1 ° OOR, Cl-C5 al :
h& salyérpben, W%a!kwd)e}oalmy p- @;@lkenym phﬁﬂ@ﬁ?ﬁ'o@}év substitute

with 1 t§9% OJuS&thQEar@' rf@ébéndenﬂm%& 16,- gD -T(®FTRIYE-Cs alkoxy,

NR1O
haloakWehEIlQﬂu@ﬁY iy °i§¥4 SN @@%”yioéﬁpgéhg;sl (tF;"fU"ﬁB’r :Mﬁ ?’%ﬁéﬁoyl
yrldyjllplﬂerYWEN@ éhsozh%omm ng is aryl, for exanpl e pheny!

optiona
[ ﬁ@l&ﬁ;@%g@%{: cﬁ gtl %J'glgﬁ prowd%];1 cdm)ﬂtognés' cﬁ rFBHﬂﬁ?st IRE0r 1B Where the
A ringiabaa fdeyekampia bnaiykqp;tlynallmmtltutq@zvlth|1ﬁo SEFRAIPS &@gﬁ‘ﬁl ary

lndepgﬁ(gg) ﬁ)?‘ﬁQ?geeg)h@xd&h&lgalkﬁ ﬁ&@@lﬁ%hlkﬁl' Hbﬂba‘ﬂ@)&y @NbriNO,. In some

to 5 grou

exemakncdenpeundsiie iRy, isp @a@ybr,mgfqpﬁmaigy SLllbﬁ’[ItB g\ptﬁ ‘,ﬁgg g{ouﬁyﬁwgt

are h%lgged QIY&JHS'cﬂl&rdeﬁb\'Hodﬁao ednprunds of Formulas Ila or
where t he

fUp Qﬁlﬁ aSp@ﬁfﬁe’tﬂ?, |nvta]1|0|b§;l’r09|8§,si conéogﬁﬂ&ac;fﬁ%mtﬁ% 1150 AP Ere the
Arin@ léthletéft@r)’l yfor sabskifaranddhiony or pyridyd, eaclypbuich is ﬁattona'}ye

subs{l{g’ﬁeg gﬁﬁq%] 5 H &u@?{h&ﬁa@@ lnd% %lggloéérk}‘lbdroﬂ)l gty alkoxy
haloattkymt)eloalbl@(yt @Y or NRyg In gonaa me@ﬁw cqmqqandgsgge[lrggqlgp yenyY ring

optloﬁéﬂﬁm%ly%&ﬂmm 1 ira o2' ngI;(BLﬁJlsﬁhag éﬁéttlﬁg)rgérg ?Uciﬁéecmtab ay bménos uch
o ovaRer asorpichn MYeien R et ripouney orgom g vl TKE B s

of fofuld OR&WiHgANe strUt@vé:ng the structure: 26 WO 2007/ 022n02
PCT/ U8211116/ 1132579 ( g 1 ~
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S~O N Formula VIl where two adj acent carbons (not
i ncl udi ng the bridgehead carbons) in the ring system
wé2monbisoe to formpart of a fused heteroaryl BrT/US2006/032579
het er ocycl oal kyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently Cl-C6 alkyl, C3-C6 cycloal kyl,
C2-C6 al kenyl, C2-C6 al kynyl, Cl-C6 al koxy, am no,
Cl1- C6 al kyl ami no, C di @I kyl am no, -S(O o-2R,
- Co-C3 al kyl -OH, hal o hal oal kyl , Cl-C2
hal oal koxy, -NC(OR . - 9« _C(OOR
-C(OalkylOC(O R, -C(O|N OR11 oxo, CN, or Co 10
Clal kyl phenyl, where tha-BHenyl is optionally
substituted with 1-5 grqups] i ndependently sel ected
from hal ogen, Cl1-C6 al kylY -CO2R , Cl1-C6 al koxy,
hal oal kyI , hal oal koxy, hydrFaryla, VIl ON, NO2, phenyl oxy,
-S(0 o0-2-(C1-C6 al kyl), -NRLoR11l, C1-C6 al kanoyl,
pperedyl , phenyl, and -S02NR1 oR11 : 0 or 1 of the
GRS ba;a@nt curbdne (B irBluting tergideshsad sarpensy e Fiag sxstem

comblqeﬁ(g ar%%%rt éilﬂsgﬁhet oargl of Reterdc &311&{ rldngoéachM‘Rik/Erch@r oup;
optiondlly sa;fstngtedéﬁt aju lty le Ro%{%r? \g;t)réa gr%ﬂg g‘ﬁg'ﬁ&é{%ﬁ%‘i}fe” 'Z(j -(\,M th
alkyl, G134, Q08 - E0 aRbigp o G 2, I(Qralydoxy,@ﬂmr(ds Chéb alyiayino,
C-Ce m@kwl%)z%(ds Ry &&%@( oﬂq%?ycf H lk&% %ﬁééﬂ@w
(O)mmﬂ: (0YOB( @(Nm«ymomm(@(n@ , oxa, [GR, 3(@ OR'
C@IkyQB%n(yP L\%‘ﬁrgltﬁ]e &Bn\);q\ég)&glonal ‘I:Jbsglglrte'dgll;l]l{s}‘lﬂlg gro@lf)sn rgEla%nEHrﬁly and
cclctb Taetgtivencl -Gealbbrm s oAb A Db APE e N

rg,h,?  ICQBRYY, YNRERF UDST dikneyl, pyiritil, pHeayloagén
CN, Néﬁgg% i Wozoﬁg{alcgal kb R13 is Hor Cl1-C6 al kyI
-SO:NBpfional | y substituted Wit h aryl (such as phe

n@BM bithe carbansén hedd.a }aﬁgysystpmmqut))nallmy@hp,eg |w1tl¥ an —O-
vvhere the aryl is opt| onal Iy substituted with
'3(0)02' OQ%‘]?{ 1% 9B

Toups that are independently halo
hird[D1%3] ringalyktgin is eptienally submifuéas with 1, ?-h%llogé gﬁ‘aw or

mdep%\%ntg ox8H &Een Qf&e'aﬂ&ﬁ @E@? gRéryY, 0, aalcﬁlkptd:ms alkynyl
hydrmph byrwxy@lbyh Gried q“gPXé JBLO@I Pt chd%Rﬁ Cfcﬁg* a&‘?'d %‘gafy)d 'T'hat
-CONR 66 | k NFgrOL - MRICRO YR N-NR ST0)85, -QBIGLR, @({3(@@3 CN,

al Kox
=N- N%B‘Lﬂf FNAY )agg l}, ahxlé\/}/ oé@%’c%nt(%%ogg ot fngggﬁé G¥iMegehead
carbons}@y(cOhbIBS taafokny b oycloaliRi R that m@y 0@30 t't”W ™ 'tay |,

SO02NRI OR11; and 27 V\D 2007/ 022n02
nelooB b Gesbley 1993600 e e T o ity
PYRd i @yriCs aliylepBpnAly sqq%i'tatfewﬁ o (shelbas ’ﬁy { hive
m ore%l'érfé}Wy, phEYA)! Wd),dxw o r@&fgemmke, the agykis apiiamglly, subs’ututed W|th 1

to5 grc)ézqrg%lalt grlerl]@(e@rgg] t?%@?l L r)]/X oyl %%? ég<|‘)’§i EHFQWI'H&Ga&koxy CN

opt 1 onal |
orNgubstituted with phenyl, hydroxyl or haI ogen,

R’ and R” are independently of each other hydrogen, C4-Cs alkyl, haloalkyl, C2-Cs
alkenyl or phenyl optionally substituted with 1 to 5 groups that are independently halogen,
C,-Cs alkyl, -C(O)OR', C4-Cs alkoxy, haloalkyl (such as CF3), haloalkoxy (such as OCFs3),
hydroxyl, CN, phenyloxy, -S0~(C+-Cs alkyl), -NR1oR11, C1-Cg alkanoyl, pyridyl, phenyl, NO,
or -SO,NRR;4; and
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where the above cyclic groups are optionally
substituted with I to 5 groups that are 5
wo pgepexsoent |y hal ogen, hydroxyl, Cl1-C6 al kyl , p€u€506/032579
al koxy, Cl-C6 hal oal kyl (such as CF3 or CH2CF3),
Cl- G4 hal oal koxy (such as OCF3 or OCH2CF3), QON, am no
NH( C1- C6 al kyl), N(Cl- C6 al kyl) (C1- CG al kyl) or NQO2.
I n anot her aspect, the invention provides conpounds of
f R isLH, @hafivt, Ipyridyl, @yrineidimgoeraaalyl, Hipzeldr imidazol hienylniuranyly

pyrrolﬁ“ﬁfieﬁdlﬁy}l %el-a%m@hﬁ*%hdlﬁ&l |ﬁﬁﬁ%ll@llh|yl (naoIgf Quisdlihy, -Bh)@m’yl )

t d, at |
-C(O)B OISR Q%%i@gﬁﬁv&@wa hesd tutﬂdwtf‘ gy SR rg?.ggg °
where G BBvadylidyrbupsGle Gfioatllyaupstituter it kthS grhta:lsd@t la(g(y,

mdepegﬁ@lp/yglogwﬁﬁ@yé ?y ylﬁl}lkcgg\ﬁc?}}ﬁ (%Oxde’&go%&@(%&% Rés@F &2
CH.CRaY, IG;-@y haloglkaxg (such a$ OC&a o ocw:‘rﬁ:,)@pw, amingy N G ,apfw N(C-

i perazi nyl henyl , phenyl ClC4aIkI
Ceakﬂi@%géﬁﬁﬁ%ngp Pn anot%er gs egt pq y qf y q
pinppiiersespefiyiBe iMMentign PrYIdRS P Rﬂ”PF%° g?fa‘”l/ﬂe‘( y o fongpounds
of fomﬁa W 'Wl@#éﬂﬂh@f\ ringlispHeay!\é hekphtl’(ya@pre‘iqablh phdnyl) bish igoptionally

R4 /
substltxteﬁ@t@gub utagl% %Sltl%wﬁtﬁ'laa 0gGn) (I:b lk%? q%gzzeﬁépﬁ vﬁw(éRrGaéwl
C4-C; 2o, haioall@l halog@lkbxy, hyGrXyl, hyctf)oxyalkylS@M))qbe@doxymS(ONRi@ Ce
alkyl),"‘l’iiggﬁ1 e da%anéﬂcb &'é'my@boﬁé Poyrdyiot thicRPAL URARA] pytrolyl,

endently

oups
pyrroligiay, @@%@“ﬁbﬁm@ﬁFWWH@mﬁw gﬁﬁﬂf%fﬁ@ﬁylghgoéag Hal ogen,
Ciy &trat i@dect H3 irfventdhlpesvites c&ﬁp@ﬁ\da ai Reauh ey V)112GRdGAIIb, i.e.,

oo kot Vi r ok IO R o1 )7 of o) ort,

C(]\IRloRll -OC(O) NRLoR11, -NR C(O)COR', -NR S(O) 2R',
- 0S( O 2R', -NIgC(O)R' ON, 25 =N\RI2, or =N O RI3;

t he B-rl teroaryl or hete ochI oal kyl ring,
each of dptlonally sub Uted at a
substltutabl |t|on wi th a 8t IS

Iy C1- Y

i ndependen¥ al kyl , ycC
al kenyl , CzZ- C&sal kg '
alkylan1no Cl- Co6 -'.Ikylanlno -S(C»
hydr oxyal kyl , hal o C2 hal oal kyl, Cf-C2 hal oal koxy,
30 -NR C(OR', -NAXS02R', -C(OR, - R,
-C(OalkylOC(O R ; O NRlofll, oxo, \oor 28 WO
2007/ 022n02 PCT/US211116/ 1132579 Co- Clal kYn' Q}wlﬁ)nyl
mhere the phenyl is opMusndlidy substit JtEYURi

% i ndependently sel ected from hal ogen, Cl1-C6

b i G SN R LM
optlondWRsLathlﬂlted @ith @®r algkame jHaf arpymdeggndenw-@qqu)xo cgR@nly be a
substltue %N‘?—é’ R h]alogen, C4-Cs alkyl, Co-Cg alkenyl, C4-Cg haloalkyl, C-Cg alkynyl,
hydroxy, hydroxyalkyl, C4-Cs alkoxy, haloalkoxy, -C(O)ORs, -(C4-C, alkyl)-C(O)ORy3,
“CONRoR11, -OC(O)NRoR11, -NR'C(O)OR”, -NR'S(0).R", -OS(0).R", -NR'C(O)R”, CN,
=N-NR3, or =N-O-Ry3;

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

substituted at a substitutable position with a group that is independently C4-Cs alkyl, C3-Cs
cycloalkyl, Co-Cg alkenyl, C2-Ce alkynyl, C,-C¢ alkoxy, amino, C4-Cg alkylamino, C4-Ce
dialkylamino, -S(0)s2R’, hydroxy, hydroxyalkyl, halo, C4-C; haloalkyl, C,-C. haloalkoxy,
-NR'C(O)R”, NR'SO,R”, -C(O)R’, -C(O)OR', -C(0)alkylOC(O)R’; -C(O)NR1oR11, 00, CN, or
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5the [3.3.1] ring systemis optionally substituted
wth 1, 2, 3, or 4 groups that are independently oxo,
wdadoogersg2 C1- C6 al kyl, C2-C6 al kenyl, Cl1-C6 haborUkhe/032579
C2-C6 al kynyl, hydroxy, hydroxyal kyl, Cl1-C6 al koxy,
hal oal koxy, -C(O OR13, -(Cl-C4 al kyl) - C(O) OR13,
- CONR1OR11, -0OC(O NRlORll -NR C(OOR''", -NR S(O 2R,
-0S(O2R', -NR C(OR", =N- NR12, or '=N-0-R13 and
C4-CalRglptichi/iowiadre ;he pheiy! &d]pa@@ﬂiv suhstitytsaavithick OPwRS! IRRAPARASNEY

selecte? froﬁ%ﬁ){ggﬁ% 2 a ?Ir RO, dmﬁéaﬁ(@i@hélﬁalkﬂ ﬁa%llfb@ hydroxyl

rifg that nay option e sub
CN, Ncm mrhenylnw oYOh:2 %@10(%‘%)} 10y Q& @ﬁﬂaw‘ I@' P “V?ﬁgd
-SO,N R7 are independently of each other H, hal ogen,

ﬁ%%&&] |r|n§/ @@te%ns gsw&@ su%é{tﬁtég wﬁﬂf k% Cﬂ] @&é%at afd\.

mdepeﬁddﬂw o, Kalagen, Cpheainll, SeyGs alGORIRC-Cs Nty €-Ceatkmy!,
hydrox?gyr\yg %alkl){l F}X%Z 81&%13/2 Oeﬁé(ﬁ’n@&?' @)dFm a(é‘}lb)(lalkyl})&' O)GRLS» 15

-CONRadranyPC( QjNRpHemNR Qi@)éﬁ alNRA ( ¥28r @%{03?% F@£ &(?)%\I-f{é: Mnd
=N-NR: ?ualNiothFaﬁ@éd@ﬁ’eﬁalrqud@ugbemh@wom @otihdiaiyettle bridegeizead
etero

oo S b S o Mooy

roups
haloged! € -Culigpertthatyly Cl- C4 al kyl, Cl- C4 al koxy haI ogen,

%, R RG ook AR Rt e@@'d@eﬁaﬁméw 483, BLOVBIISC C:

8y SU 5ﬂ§n (E WHF &
haloalig) OReCs anidaliREXy, GN. ReroxyloC #6s kv fie eaﬁkﬁ WRKoXY,
phenyl{)ﬂeyS@lf ﬁkmﬁh@dcsf é?l(aﬁﬁby”i &@aalg pyrhAdRl, Whidzolyl, ipgridyl,

M R R I e o e
hRL sl oy lor Rhaddor dndxthye caEborsiio NaRh théaada itachgddorm a
heter0ﬁ q%aﬁﬁyﬂvern g a@i riﬁ@ﬁzﬁicﬁ rb%'ﬁo@{lg Eﬁ%ﬁiﬂted%h%z aﬁ k¥4 . groups

or phenyl tlona
that ars iriaispéndetiytC w4 akyl Co-64 Blkgro ipegemat C zea"fqﬁla)@ ﬂ‘é‘ﬁ%h‘?? y

alkan%ﬁ#rggfﬁ Pﬂc@Nﬂﬁ%‘oQﬁut@& ot up 10X I@Iéaan atcﬁﬂs- 66 al koxy,

hﬁdaww or Sﬁﬁ%ﬁ@@{wﬁsg}émg’%& W{‘ %F?ed f‘%ﬁ%ﬁ?ﬁ"

ring wﬁlah % ﬂéﬂﬁ&)bbhtu@& Wity lte 5 lgl‘tﬂﬂpy th,at N@E\depemdents(mmgml 1:
i s

nycroppatiy Ao SapIE Rban ! bR OBy r M vl oxazol v

erazin
PR sl Rkire independerdiipbedati ayar hydragrin, ¢1-Ce a"scbzﬁ loalkyl €y

alken)(Mgf @ gﬁ cﬁ{all gﬁut@{j ktth 1 t§@ gﬂﬁ?lbé %ﬁérb %déb@ﬂbhﬂyﬁa&iéen

roxy or er.e t
CCoafia 1GOMRLsCaalioxspEioaha ( P‘}C ol oaPIR PO L)
hydrog)fl W%h&%xy aS@z (gt e MR, R, [ &l-@g elrandyy dyristyly bhengll NO4,
- al koxy, C1-C4 hal oal kyl (such as CF3),
or SQ?T‘ 1‘nﬁ'i‘q)al koxy (such as OCF3), CN, anino, NH(Cl-Cs

alFkyis H, phr§l] pyEaylabyciiginy, Cxagsyl dhirpl Jfurapyl, meplyl, piRerisinyb
plper%lrﬁfg)yr?dlldwl dﬂé\éamnklpfﬁdglglo\écgzﬁs @@m?ol@@)@ﬁ @CW@L alkyl

ounds of

optioraly buhgited Wi Phesud REraxy 6 Delp T whero s G S RAIOHPS e
optnonP Wéﬁ@%t%ﬂe@il\gé 1138 9rRps tR3t &3 ifdépéntiely HaldgeRhydias,l\ C,S02

alkyl, C;-C; alkoxy, C4-C, haloalkyl (such as CF3), C4-C4 haloalkoxy (such as OCFs3), CN,
amino, NH(C4-Ce alkyl), N(C4-Cs alkyl) (C4-Cs alkyl), or NO..

In some aspects, the invention provides componds of Formula Vllic or Vliid, i.e.,
compounds of formula VIl having the follbwing structures:
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DN N or Formula VIIIc Formula VII1d, where Xis -CH2-
and R3, R4, R5, Rs, R7 and the B-ring are as defined
wo ego7eosoul as Villa and VIIIb. 5 I n another apERU$2006/032579

the invention provides conponds of Forrmula Ville or
VIIIf, i.e., conmpounds of formula VIII having the
followng structures: R3 R3 Ra #S5,02 R7T Ra 4 R7T RS R5
S02 Rs ORs O NB or Forrrula\/lla Formula VI Iif,

where Xis -0-R3 and R3, R4, R5 3 R? and t he B-rlng

are as def4 Br For mul as Ra and VIl b. In
still anoth spect, the |nve provi des conponds
of For mul B gS@f VIIlh, Rse. ] c ounds of formula

VIII havi ng t QWi ng structBses:\'R3 R3 Ra #-R7
I R7 R5 802 R5 |1S02 R6 Rs S(OJ0o-2 1S(0)0-2 NN

BBorrForrruIa rT‘gFormJIaVIIIh ere Xis

-S(0o0-2-. and R3,J R4, R5, Rs, R7 and tpe B-ring are

as defined for Ha)fulas Villa and VI1Ti®) 30 WO

2007/ 022n02 PCT/ U3211116/%132579 In still anot her

aspect, the inveomiutaVige ovi des conpondemuda ¥id.mul a VI

|l mar. VL c - Aefel orlFamhungs

t"‘f‘i‘S’e%\sl\%aﬁ'%“dkf%dt? RERQRI Tl i QarEids et forFalthily)
Villa ai/@liRS S02 N15 R6 \ R6 VN

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

Rz R3
Rg Ry Ra Rz
Rs SO Rg SO,

Rg \O Rs \O

N N
Formuia Ville Formula VIIif,

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

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

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

R3 R3
Ra Ry Ry Ry
Rg SO, Rs SO

RB RS

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

Formulas Villa and Vlilb.
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or NB Fornmula VIIImFormula MIIn, 5 where Xis
-NR15-, and R3, R4, R5, R6, R7 and the B-ring are as

walefornedof or Fornmulas Villa and VIlIib. in sonBCcT/us2006/032579

aspects, the invention provides conpounds of Fornmula
Villo, i.e., conpounds according to any one of
Formulas VIIIl, Villa, VIlIb, Mlic, VIId, V|IIe
VIIIf, MiIlg, WVIlIh, VIlIm or VI11n wherein
B stlllragoiher aspeciztbé jriventioniptides goMPqsgs Pfoﬁgwmu'atvﬂli%%‘{'yn

i.e. cor§¥5Jn8é b ba Vlg]Q\a{?ngﬁ Qblioding¥tructirgd:dazol i di nyl ,

' [ azo opyrimdinyl, imdazopyrimdinyl,

pyrazol opyri fedi nyl, or indolyRs or pyridyl, each of
whi ch i s Rapis 71y substitBj Ra substitutable
position w group that i dependently Cl-Co6

al kyl, C&s Cycs@al kﬁis Czr Clovd N1€2 C6 al kynyl ,
Cl-C6 al koxwg am\;% -C6 al kyl am hg, §l- C6
di al kyl am no, -S(O g™

, hydroxy, hy@rnexyal kyl, hal o,
al oal koxy, -N OR',
-NR SO2R', -C(OR, )OR , 15 -C(O IOC(O R ;
- C(ONR1OR11, oxo, or o&p- Clal kyl phen where the
phenyl is optionally substituted wth 1@ gr oups
i ndependentioymdaVEl ed from hal oged P24 M Kyl |
MBX is NR, C0arl ORY, R /T3 Rpdricithe Bhiag e deaiefipecigianyles
, phenyl oxy, -S(0Oo0.z-(Cl-C6 alkyl), -NRLOR11,
Vilia a@i&/@g al kanoyi, pyridyl, phenyl, and - SO2NRIOR11. In
ofhlkeme aspeed, the mdeetlorrwemexsmompoWS geormglapalm ée-

comp(\l}inﬁo%c%le}i ﬁ\lgttga neod?%o%ulasaﬂll 'ff?l'idTVhl%SvMbl\hnd Wi, VI, Vilg

erel I's H, g| Je 9/
Viith, GOy \éllln(wb@relnﬁim %alng(w pyraégalylcmldqqgfl r%y"lqu ﬁréﬂz8§ H rrolidinyl,

pyrazcﬁ&wﬁ%m@da%&idl I'a%o@]rlhﬁlmyl wﬁ)&a@ymﬁﬂlﬁﬁ] ;twazolopyrlmldlnyi or

koxy,

indolylrer @m@yl e@ Qfﬁ'hﬁhl{’gﬁ’f&?ﬁ iy 8&%52' at ggtlxbs%tei\% %(%s)tlon with a
groupttﬁyt @Zrcde)aéndepw CAG! alkyl mrcarmyctloalkyh |Ce1¢y blkeay, cg%rayqynylémcpe
alkoxyotarﬁgmlo %%%ea@%yéa%? 2, ztl K farcri%N%j(@ﬁé% Nardi@! lﬁﬂﬁﬂyalllyﬂ halo,

ven S CO ounds

C1-Cgaaloaik3d,|GigpzthaloamyxsonélR&(o R % VPR’ g (OJOR,
—C(O)%ﬂg?@qd{k‘ L@g%r\\g]\g?ﬁgsd}g??rgaﬁd;oﬁ?almpmemdmmmerphéw sl or
optonelieybuiiiies Wil OrEroRF ST IeBy RSB S P HACIE ST 2l
-CO,RY & L@ loky, MalowiRelr Ralca iRy, adrofs, G, &Q.nutepgnde (DY HE1-Ce

a'ky')’F’%RIOBszé‘.[ge@%nfé"z%yféylv\ﬁ"e%g't %‘é&r)%éq@%%t 151, the invention
prosthetes peasiLindstionT povigks RPMPEURIs RCRENG 1o a8 OREIPhs

Forlia.slVHI c‘}}rvu}éyné Melrélﬁ’ Wﬂefe' n R4 is H halogen (in one

ptionally
Sdﬁas& Iﬂ,thaiogan \Gﬂq'ﬁ qq‘é(l Qg'é;ﬁ a%?xyh%?@Qb%r E@ C5 al koxy,
CR3is I9FatbgeRC, @Y aldyl) 03103 alkoxas PLCY Isalozityk halalkoryi ON,

orenfio SL5 o ETRRHLER B2 b, SRIRIG BB ERER 0.

furanyl 3pRay Gt piyalakgl ), - NRIOR11, O -Ce al kanoyl

Oxaz h ridyl, furanyl,
ﬁ%lghyb -nglm%%q&qéﬂ6%&5&2\8{)2&s ythe |nve¥t 1PN
prlmo’ihae@pg@ﬁﬁmmm@'ltlge @@'vlgpq@orqggugqﬁ,acg?{gmgi{o any one o

Formulas VI, or Villa-Vlllo, wherein Rs and R7 are independently H or methyl.

Cl1-C2 hal oal kyl, C1-

In other aspects, the invention provides compounds according to any one of
Formulas VIli, or Villa-Vllio, wherein Rs and Rs are independently H, halo, or methyl.
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Formulas VIII1, or VIlla-VIIlo, wherein R4 is -NRL6R11.
In other aspects, the invention provides conpounds

wa@emonthsog to any one of 10 Fornulas VIII, oOrpCT/US2006/032579
VIlla-VIllo, wherein R4 is -NRIOR11, and R3, R5, R6,
and R7 are H In other aspects, the invention
provi des conmpounds according to any one of Fornulas
VIIlT, or Villa-VIIlo wherein R3,

an ethlet agpatte, thegpgentioMprviges gﬁ@@qudq qchglﬁg fo %{E/ﬁé‘&oé t he
FormuEQ‘(/ﬁ\nFH \‘Aﬁa QHBVW&ém R I‘!m Uﬂ!ﬂ)@e@@ﬂ@fdjaslpgctt IoBlaﬁ)or oi)eC ats
! VeI T O Wiox) rblﬁ% Sor CIRO:
alkyl Omalwua?t@t‘?q W'E'Shelqg BORE R pBEr L FheFnvent Do
Pih @¥ef &petto @ Innéttion pruidds mgnpcmn@'gccgrﬁ@g@:f anymerdll| as

¢ L 1 0C
FOfmugéy&EPgV'“ 'M—:lloi’ Vr‘{b/%%b%én @b)g'es ¢ (§1 ggﬁ s)oal(\:”égiragl ES to
alkancgiyxazoig, pirazolyb tiriadold PAi YII furgpyl, W"?'}Yh—owtlelnbﬁl wherei n R4

' ﬁm o‘fl@% s %ﬁtsatﬂg n%ntloﬁa%rovﬁés cahgbuRds &icerdhig té anyaretdier

e I nvent]on giﬁ%” es conpounds of Formul as
FOFmUlﬁISIVIHl opYIigpvilljoguijereindis i erein at |east one of R3,

\ Rﬂ'n otﬁérr asPeclsSthé hivelﬁt@n p&MﬂeRﬁommimW agowling, to pay gnetofst j | |
t he e vigle of
FOFmLﬂjﬁr péﬁ‘l@ﬁﬁfo wg?rel R %’ NE}]DE a%% F@s, §s, %9@95@@ R6
anbthe? agpeetsihe investion| HFO\ed%tCh@POLﬁléﬁ) é%qord'rt%té al‘h%‘? i on
Formlfv?élsqml %?@&%W\Hﬂ?ém@{ Y RF'LIQ -2nd ¥, late HataloyCFL,&HFYbE dnethyl

oro et still %ﬁ?/?ﬁs
th@thﬁ@éM%wemvsvi'Qﬂ‘égo%WB Ao peqepLIP AV ,
Forml}(éé\hﬁ oVk/hIanlld\M@ﬁylmRBRsusst aid Ry@e Hand R3, R5, Rgfe and
S S
b aaheds RO AT TOSIONER combBfjoh PUiing oRY B 6CS |
Form@és‘l/laasl\/llmmnmfvvﬁéﬁaln Rdis CblprORS is chI oro, and R6 and R7
are bimhag RtddAd Giviy dAS of
°"H*' SE &%]ﬂff’g'rwﬁﬂﬁéaisl 'ﬁg\t”desfd?@rp T et e yg}o >
FormuihsevlélQTWB*V@OWW%BH'SCHQF%@% ?@a%’&ﬁe Cl- C4
alk Qotther GEpect, Be ifntidiprodddiydmpganis ohmrmgtaa VIICor ‘QSWO;-VWO
nyl oxy, - -
Whe"ﬁ("@ig@t?ﬂw&%‘h Oglil%ﬂ%%im %F%f 8)?%<anoyl and R5 is
hygl p@tg@lnano(abr Gbeal, tplinvenBOANRIGRTOMpEUNEa PHRsmulas NIl or
et angt her, t he i nvention provides
V”“%’ﬁp&”ﬂ%’&é‘ G AL TR VillaViilo,
wHe st amomr aspeﬁaﬂheg"efﬁnt(anmywés SYPeRYpds ¢f F&fm‘éf‘ﬁ Vilegr \He-
Groal koxy, OCF3, or CN. 32 WO
V'"@%}%"b 355 sl US%&é116/ 1132509

t e yetplibanothen a QVENERY| c8fnp or wFE&n@FﬂFS@L or

Vma\ﬁnlol ﬂhér’lﬁnhlm;schm@raemsm, RREncm;ararlrbl R7 are hydr ?ygen ‘
I'n_anat her aspec | WG

FoPaP! a\%eﬁ% Qﬁel V?ﬂtt Pﬁ g}o\)l\ﬁﬁ{édn%?) V\ﬁdeﬁ IFﬁl‘?rﬁjlééWI SIW 0,
wherbiyicit g one hfastoﬁe@r ROs-cljeroapRd/Rs andiRr@e i koxy, CF3, or

CNn aﬁotﬁiﬂ‘ abﬁec? XZitbeftion Eﬂbﬁl@é@&dfﬂpouﬁdy oREomnas \,for Wytia:Villo,

wherg R BiegP BN SREION b Chafgers o M °9°

R, is hydrogen, halogen, C4-C, alkyl, C4-C, alkoxy, CF3 OCF,, CN, phenyloxy, -SO,-
(C4-C4 alkyl), - NRoR11, C,4-C4 alkanoyl, and

Rs is hydrogen, C4-C4 alkyl, -SO2NRpR14 or halogen.

In still yet another aspect, the invention provides compounds of Formulas VIIi, or
Villa-Vlllo, wherein R, is halogen (in one aspect, F or Cl), C4-C4 alkyl, C4-C, alkoxy, CFs,
OCF;, or CN.
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In still yet another aspect, the invention provides
conpounds of Fornmulas VIII, or Villa-Vlillo, wherein

wddoors2238d ogen (in one aspect, F or Cl), CH3, £H8$2006/032579

CF3, or OCF3. In another aspect, the invention
provides conpounds of Formulas VIII, or Villa-VIllo,
10 wherein R3 is hydrogen, halogen, Cl-C2 alkyl, Cl-C2
al koxy, CF3, or CN; R4 is hydrogen, haI 09 Cl-%Z
ajhkr}dther@s_pe@mrw lk\@;@on rrovides Wﬁlpé'dﬂdr% Or@j,_l I, or Villa-Vlllo,

whereil &, GIFK O R, AFdhyardf@AORLL, C2-C3 al kanoyl oxazol yl,
ﬁ%/ ggﬁzil%:g@%q& tt]lla?é\?e!n on @%xylr . gcyo&g) gl?lj:c{?aoﬁgcl)rg}ugars \}llp 'o?ONIE-;VII%?
whereih le%ﬁeyad@am Inglobard ICo@z alkglr CRE) aigem, CA5onGNssti |1 yet
ot her i at i i 0 s of
e ony Wb bERY|, At BHeBE Sr ARAMCHES
OGRShydrogen e@:-Guradtyh ePOalRelt, orthAIShvent i on provi des
&ﬁ%%‘? gr?btﬁgr a&%c{T'YHeQ§/emldH pro@(ﬂes\éoHp@und‘sﬂo\‘ F&m ul&b&'ﬂle oh

r t t hey
VillaVics WReTE BT AIREEA OB EHEG FIAG T HCTe T T y
SHBRbthérHsBELt Whé ivartib pmmbbg/cmmndsairemnmast\nn or Mllaz\/lllo,

where% gﬁygtr hap ha%fg'bi; <'Tn g&?&dgg&%(y ‘: gle?\ll hydC!LOXW
hRj ie ayd(o)geyl halgeor CMNO2alkyh %tqzlalkoyse@1§n b@lﬂ@ky' sspadgloakpy;
CN, h{;!‘VFF é‘c‘\ﬂ‘q} aW('éﬁ’% deS-ofP gg@%ﬂ&hfa&olﬁ%ﬁu;h a6rai) dr.thigyl;

ere| n or R5 and R6 and the
Ry B BYHOIEH Qkh ChFt38y are attached form a pyridyl,

IOB(J &l ¥l are ﬁwbdz;@ﬁﬁént!yhgﬁdrw or hpwgerol i di nyl , pi peri di nyIh
R B T B B
Vllla\ﬂﬂe%emhdd@a(l?CFh@r@@Em or Cl-C4 al kanoyl wherein the
'nr,fapé)r%ltheg%%}éet Eh% lﬂﬁhil&r@b\}ldés%ﬁ%uﬁdg bﬁﬁor?ﬂhfa@ VIJD of IS

I n one, as

F).
Vill, wheretR.end 0% Regas %@?ﬁs’dﬂ‘ﬁ GrubQTS Wb g 2 gtfehegyfom 2
benzo\(ln liicHlid b;ﬂmnal%@lﬁﬁtﬁbﬂﬁt%onﬁﬂy suiBtiutedsyiterice Atgropps that

aro nRSRRIGE MBI RRYLF o It GV Gronel oI55,
haloabyg €Nor RB.and R5 are i ndependently hydrogen, hal o, or

“'5\153% Yt 2B BAPOAT 08 G plobiel BRI OFEANUIALRI or

nmpounds
Villa-WAllD, wheiein Bi anct Ree oxRyandRsiagd ghs C@H"’B‘?Fﬂ gushdey arﬁﬁﬁgﬁ 3&0"“
a pyn&ﬁtph/%@i {mén%%%iyrf H}rﬁsﬂduﬁf ;ﬁperﬁmh&hgteababfmms iopticoally
| ogen
subst@;tq@\ﬁyﬂ Zmr @o%ﬂslggggy;-xre égéqqg%%ﬁa QWC“ alﬁgﬁd %1 C? (ﬁ?oxy halogen,
or C Loy dikesayl wheinl trxaiainky lgrouié optibeally sabstituted S(tDo tqzs hatogens
%/rh%ﬁ F. NRLoR11l, Cl1-C6 al kanoyl, Co-C3al kyl CO2R',

atomi)%f' thienyl, furanyl, pyrrolyl, pyrrolidi ny|

pilrpere aj;pagt] the lnpqarplgn am\/ﬁﬁ conmgyn% of F@H@Lﬂ% Viyer &4 aa\(lH%
wher%i Rs m@re %éper%éntwlﬁy% i Sarayd. PCT/ US2006/ 1132579

anot her aspect, e i nventi row
C PR ARBSG PRGN TClRES BTaRaRS 7 T4 %%ﬂu%a/é” tlo,
wherdi® RTHA@R] afe raepdi@eitlychyfiobém\walogorsatyd.t ur es: C3- C8

Q/"(]J lar?&k&r%'spe?%%%si_n%ﬁgﬁl Sljo%aéské/olmpgggds %Fbrn‘hﬁg [X, i.e., compounds
of Formula VII, wherein the A-ring is C3-Cs cycloalkyl, which is optionally substituted at a
substitutable position with halogen, C+-Cs alkyl, C>-Cs alkenyl, C,-Cs alkynyl, C4-Cg alkoxy,
haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, ~S(0)o.2-(C1-Cs alkyl), -NR1oR11,
C4-Cs alkanoy!, Co-CsalkylCO,R’, pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C-C, alkyl, or ~SO,NR19R11.
33
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N or Formula I Xa Formula I Xb 5 wherein Xis -C,

-CH, -CH2-, -0-, - S(Oo0-2-, or -NR15-, where the -C
wa@nmd7/0£3%2 groups are optionally substituted wd¢irud2006/032579
2 groups that are independently oxo (oxo can only be a
substituent on -C), hal ogen, Cl1-C6 al kyl, C2-C6
al kenyl, Cl-Cs hal oal kyl, C2-C6 al kynyl, hydroxy,

123&%5;)&%%{% %l%(ng?@fglpg)%( haI oal g%ﬁform&?}ﬁg@b i.e.
compoun&%f%@umx havNB'tlﬁﬁltcﬁ\ﬁhg stm@ﬁ(e@o) 2R', -NR (O R

R12, or =N-O.-R13; the B r a heteroaryl or
het er ocyc93<9&ICK§ﬁa'k|‘ﬂl 8g: each ‘%ﬁvﬁ!(@hs%s optional ly

substituted at a subggitutable p05|t|\(
that is independentlfy ijs i ndependent
C3-C8 cycl oal kyl , al kenyl, C2-
al koxy, am no, C, - al kyl am no,
di al kyl am no, -S(OO> hydr oxy, hy
Cl- C2 hal oal kyl, Cl1x=A2ohal oal koxy, -N OR
“NR S®2R', -C(O BOFWE%,QLOR" - (O al kbR |
-C(O NRloRll 0X0 or Co-d al kyl phenyl where t he
pherin is optionally substituted with 1-5 groups
)Q%Z%er@%gtdc% si@keg (©fl1 6||0NR|§19|M@WGG¢ 361 -8k gtopps are
al kox al oa
optionafy aibssityled Wity qfdé@m“)éﬁgﬁg )g‘depé/rg 65;&!@@9;@5{ COYRS Y
substltuéNR;rQRE hafé@em 253 gadykaf’r@yblker}yyﬂh-t@y halogdkyb et Ce aéhl:t vl
[ R,
ydrox;§@%glprsfqﬂ&PL81ﬁs€ﬁ ’% hé %X{' 6&32@)&505(6] C§a'@§@) R" }éN
_CONRﬂnRjﬁ @@@NRhoﬁﬂOM C@DBQ eMR SIS Q-#)Q (lé@)
ZN-N kewb I Ci11alcgal Ikil C2- O|6 al kynyl hydr oxy,
' oXya al ko al oal
o e{glw))a e B o AR,
substltul%@e'ag SArSitutable s QiR groufBaids R\Répendemly(li @;iegp;;d@(\y Ct1
Olpahl, acen
Ce a'k%eﬁ's%r?gc‘?%@@%rr%laﬁ(gpﬁjézt%eq‘gﬁﬁde head )éénellrdé@g %%
alkylarﬁlﬂﬁm1g95 oﬁal:kyfan’ﬂmn aS(@onanvd{wy WWY?‘MWE%QV pt? \éy
u Nnc(@&brLe IO0(O)R
Ca hal??glfo()%l Tﬁﬁéﬁg %éblrg E?@Qﬁeﬁ)( $ Céd) {W F&é)lbgﬁtﬁb@%hh
-C(O)Nazl oxb, CN mréiayﬂ@'kwm\eaﬂwhef%e/(‘PPB %’ s °§ ianaiy &
1 SQrWBéﬁ&éhﬂ Ja¥ctelfioft Wadgen, CyHGhatiql, | GDEB(I c;rga@mxw
haloallghttialsalkPxyy é‘%ﬁ%’ I%ci\@é Rﬂew%hgﬁo ”“ﬁ )rgc')k%l) RRuRw, GrrCe
alkand}:{:ﬂb nphafdgEBEdtStQNRb;Rwe cyclic groups are opt L]%nal : y
Le ag erl engent
AR kel oo A, gy eendennl
mdep@f@?éhmma@ema@nz@ﬁwyl Ketey Blkeryl (e PR ’2] ?c‘ﬁﬁ@ %ﬁ’&:
hydro&bg B%yl( éH@pal@R@Q%lkoﬁl =CHb)YOR, 04 MCG‘W 05%(
B

=N- NI‘\}EV&"?N LO!R, ParMaditisnatip tpo ad]dsenbcﬁarwlsr&mtawclu;{@gg}e bridggphead
carbopﬂ\;'éqyltqrcl)gﬁ nlﬁsf%grrae cydodl nlg, thé‘t ﬂﬁ)’flor%ﬂﬁ’ 6& bubstiti®d with

s’Co FormJaIXa or | Xb,
halogeer, & ralky ordalBiky; atder e R15 |s H -S02R, -C(OR, or

]R15 1S I-Plphé(rlyi, p?r'ﬂﬂl, B&Irinilﬁinﬁ]o)@@olﬂ' thighyl, furanyl, pyrrolyl, piperidinyl,
piperazinyl, pyrrolidinyl, imidazolidinyl, indolyl, -SO,R’, -C(O)R’. —~C(O)OR, or C4-Cs alkyl
optionally substituted with phenyl, hydroxyl, or halogen, where the above cyclic groups are

with a group

optionally substituted with 1 to 5 groups that are independently halogen, hydroxyl, C4-C4
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hal oal kyl , or phenyl optionally substituted with 1 to
3 groups that are independently hal ogen, Cl1-C6 al kyl,

wo gHoDpeR2 Cl- C6 al koxy, hal oal kyl (such as CHRB)T/US2006/032579

hal oal koxy (such as OCF3), hydroxyl, ON, or NO2. 10
In still another aspect, the invention provides
conpounds of Fornula IXa or I Xb, wherein Xis O 1In

anot her aspect, the invention provides conpounds of
alkyl, O, mtisbey, CXE+ baloalhgh (sugh as 6Fa), Coehgloalkepfpactas O¢ig), CN,

amlno;‘i__\[m ﬁsalél@DQ%cté\@l)'(@\é@gﬁlmnormcmzw des conpounds of

wher elnygbanqther aapect, the lanng \éﬁjees cggppgq]dgqu FOrmu%_&a or
IXb, W}ﬁ#@ﬁkllg NRgd with 1 or 2 groups that are independently

dT y@éa%éﬁpﬁ%%ec C}QX t@g tf%k?)&/ﬁfels %@‘ﬁ@g ﬁ f Iiarr)'lula% Qrgﬁl@
whereia X4y NRks,wheyadR @ig/tl, -BPeR’ o-ﬁ)@]l%(yqr C+-€4 2aleds %{]d@@C -Cs a|kyl
haloal@%@%ﬁ%&%ﬂona %d WItﬁ %30 %rcﬂbi‘bhbﬁ ar&irfidepEhd@ntly halogen,

R S
C1-Cs algB(-CJDRR., CatGR E)) Raoa'm S“c'N-a?\@%é agéylkoﬂ gu‘ﬁf&éﬁ%ég)l n
hydro§PBR, l@yamigezcts the i nvention provides conmpounds of f
a un 0
F'(S‘rS% npthef %"spelcg(gm |B\fenP£§){bpro esrcgﬁ]ﬁ)&{ rﬁi's rc])chBr% r‘#g‘ﬂuxg B
wherepiagol yl, i mdazolyl, pyrrolyl, triazolyl,
Py n8 hlaopygé:t tthH'v;Q/ﬁt%ln'pﬁjdfo\éE corhj8 uﬂés’-é\‘l F'cﬂhm}i'l)(a or IXb, wherein

triazo ri I m dazopyr| m di nyl ,
Xis - $fNezol opyri m dinyl, indolyl, or pyridyl, each of
W &Bthbﬁaéb@&t' 08 &\‘lvbb{tlon?;id@/ﬁieb bbihﬁﬂmdst ofzE carabla iXd ortl¥blvenerein

xis -G s Lt s -0 orbos' L SEBAERHubkpid i 1 or 2

group@fhbya‘ry ﬁndeﬁéf\d%wmxb((mgo canpitiy be aGubstiient W(&}nhﬁ@ger(;@f@@

alkyl, &eéw%grbéﬁgh?'%@% %Rhag y@%wg@y hb&i%&ﬁe alk&! 0,
haloalk ¥R, “SUQ YR+, -GG RIkY)-CEPIGRER -CO Nﬁ{o@ar R
-NR'C ﬁ{o@ Nﬁk%?éi;ﬁ 0@9(0)9% R C((tﬁ}Rt' Ql(,‘jwﬂwmlphmrydl\i-ommr e the
enyl 1s optjon ut e

s ARBR yhe GUrbe BHVBFS ARGl el ot fogé Fompounds
accordlﬁ‘éﬂﬁny ofd. oﬂ&rmhlegw Xy at &) Wiydrein Hel Baamwlgpyrazwydn@a;tq)lyl
pyrrolﬁr\ﬁiw fy"effjﬂ‘ég Bgljlag&a?ﬁigyl ﬁ‘&o@z@hdﬁ‘uyf %zc??pyﬁmﬁ W,
|m|dazc$@mNRi,n@IFpﬁazolq1pyyrg[dmyl|; npq)lylaqué'} eagrb@‘drfhlchtlﬁgptlonally
ubstﬁd%é(c%{ta' s@BstfP&tQMé déstioh ARSI it |s|:|ﬁ<ﬂdﬁéh@eritl9(cl-,ce elkyi Cs-Cg

s according to_a one of. F
CyClOQikyl IQ(LCG\BH@M ‘?4’1%6' KYPYIng E%Ia"éf’é‘f'le}'?@'&o géqy E%K?E"”gﬁ& Vher e
d.alkwdﬁﬁnc@s(@&) 2RY ehdrakyk iy droyalley, hisio, Cy-Ch bloaiagl G-Ghaloalkpes

ARGl G X IR “BlODRE G RYIIACOIR, P CIRR R0 B Dfor
Co-Cafiylplomyiivhgre théaphenilis omionalix sulieies wﬂﬁé %grppprg'nﬂ%oendent y

al6ak
S Al e s g

3
ON, N34 DRIy Bl BID N i BV gD B B, and
nglqlqmqgunds of Formula I X-3, i.e., corrpounds accordi ng

L 3eisop sl BT sl ol Bpb R B 1. .
compbuﬁdstwbming ¢ aynesf Egralutap &6, YAb, oi iXc yheredhe Biring isglefieqd as
abovg iﬁ(iwlgelére R LAV BbLIRT gRUPE §8SpreyPounds  of  For mul a

In yet still another aspect, the invention provides compounds of Formula IX-2, i.e.,
compounds according to any one of Formulas 1Xa, IXb, or IXc where the B-ring is defined as
above and where the C3-Cy cycloalkyl group is cyclobutyl.
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c nds according to any one of Fornul as | | Xb

W(g?m?@%bj\%ere the B-ring is defined as above %%('@UWQ?@ZSW

the C3-C3 cycl oal kyl group is cyclohexyl. In yet still

anot her aspect, the invention provides conpounds of

Formula I X-5, i.e., conpounds according to any one of

Formulas | Xa, I Xb, or I Xc where the B-ring is defined

as In v stleangigr aamefiethe fnyettinnarpvidps compayprs g aimuladX-3, i.e.,
com@M@id@{é&Md«hﬁg toh@y bie Mﬁionﬁbllaé lXaallXBt draxc \lﬁﬁeﬁlé §](¢e ,B-HiR@is defined as

I nvent.ion ounds mul a | X- i.e.,
abo‘éo?PSoVUWEFstg é“ 8¥Cﬁ°&ﬁiyg5)f8ws 8\’1020"8? {:or mul as Na, |Xb, or

( Xdn ydi etillanbtier &pecthipeiin/ediEhi pnadiea somphmds oidrdmuladX4, i.e.,
comgbﬁdgécc%ﬁhﬁé' 602 by bt FALBs b, l‘)‘():')%r(??&\k déret o'B- ﬁ%%ﬁ%d as

I nvention provides nmpoun
aboye @d whegnie Gl cyCdﬁa'stb@rﬁm ;] cmlqhexuamer e the A-ring is
hethﬂ]é@@flbldnoih'éﬁésﬂe&t 9% fivdhtion dwdemcslmbounay bf F&%Ulaykqs ie.,

15 t
com B i 2 s o YL SRR e HGE kg
aboed arpivéhed thee-€; sydicstkyt grogbik eygaheptyl. ons wi t h gr oups
th
hay e @&&5@@@%xnﬁgéio%%g&qeg%o@o@hg cﬁmﬁg 58, ie.,
comﬁgmrtgmamq;ng eyvay g;@p Fqﬁiyglia@%aalp(hwr |Xoar\(here ﬁw&yngﬁyieﬁned as
abovedrdvihede th&-E;-C0 cyﬂl&é‘)ﬂyb roopNREdbbiyl. C1- C6 al kan 0y|

oy I Ao meﬁﬁ%"h?'ﬁwwé%:cﬁg?ﬁa%dﬁyf £ U S

of F@iuGAV g whyile, theoA-riag is-HeBR bR et k. pytidyl, amdrhidelr p)ﬁﬁipﬁn‘;ﬂ pytdzmyl
tmew\ﬁ?rgx‘i)h %grragloﬁﬁ Qz%g/ %gmﬂ&égag? Qé’cfhhoz \%ir'c](H'i aq@(&?a‘ﬂ{/ F&%bs-muted at

one@f me@taubﬁéuta%p@lt@aaa yfitb«smpsrtéat@r@@ﬂ%engwﬂz halppien Ox- lealkyl
o Gyalk%nyl dfgtélu@n%aof@g é;i; Rﬁibalk§|5hélt6b¢;£o§%fbyd%xwShydf%xyalkyl CN,

C-
Phe iy, B9 ek Nty Ggh PIEASU G CrAl DR PH. SHenyl

furadyl pyaroipispyrividinyd rptperigid@ipgipstanl, yohoma phsmmoc-amamyllyr be a
_Sosﬁ&iﬁsﬁltuent on -C), hal ogen, Cl1-C6 al kyl, C2-C6

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

hy dv @oﬂwr RsHect, tb:mmnmmmwesrcamoamdenyEormG(ammﬁ ie.,
compétﬂﬂé GAF&HSMM hg\(u? %Iowfﬁ@ sfr oR11, -OC(O) NRI1OR11,

, -OS(0)2R', -NR C(OR', CN,
—N- NR12 or -'N‘afﬂow\g 36 VO Eﬁww@zga 2
PCT/ US211116/ 1132579 \i he B-ring is eteroaryl or

het erocycl oal kyl ring)\ gach of which X optionally
substituted at a subsgtyjtiutable positiigp Wi th a group
that is independently Cl-C6 al kyl, C3-Cq cycloal kyl,
C2-C6 al kenyl, C2-Cg~alKkynyl, CrCé6 al , am no,
Cl1-C6 al kyl am no, C di g} kyl am no, \E$( O 0. 2R,
hydr oxy, hydroxyal kyl ., halo, Cl-C2 hal oal kyl, Cl1-C2
hgl oal Koxyy y Lo%ulaXa , Formula X y

wherein,

Xis —C-, -CH-~, ~CHy-, -O-, - S(O)o.2~, or -NR15-, where the —C- and -CH- groups are
optionally substituted with 1 or 2 groups that are independently oxo (oxo can only be a
substituent on —C-), halogen, C4-Cg alkyl, C,-C¢ alkenyl, C4~Cs haloalkyl, C,-Cg alkynyi,
hydroxy, hydroxyalkyl, C4-Cg alkoxy, haloalkoxy, -C(O)OR3, <(C4-C4 alkyl)-C(O)OR;a,
-CONRoR 4, -OC(O)NR1pR 11, -NR'C(O)OR”, -NR'S(O),R”", -OS(0O),R”, -NR'C(O)R”, CN,
=N-NR12, or =N-O-R13;
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5 -NRCOR', -NR S®R', -C(OR, -C(OOCR,
-C(OalkylOC(OR ; -C(ONRLOR11, oxo, ON, or
wEoTChadsky | phenyl , where the phenyl is optionabdwus2006/032579
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, ON, NQO2, phenyl oxy,
-S(0O o_2- (Cl C6 al kyl), NR16R11 Cl- C6. al kano X ,
e Betip is pheserparyl qmatermmmmfachﬂﬁwme iqoptignally j ng
substltﬁt)éé ta?ﬂdb%ﬂtﬁ@ﬁlb%é‘hérb’w%@@’bbﬁ hbed |d&b;bdhdéntly231 Q,allgl, C4-Cq
g hat are | ndeBe%de t)ﬁy 0X0, r@ a%%?a@n %l%
cycloallylkis- Ce@ﬂzervzi@ af ey A BLPI
dualkylémﬁb osm)o IRy chyanoya ngrbxyaRyk 180,43 k@phaloalival @aCkhjg{galkoxy
NR’ C(o%( dﬁé@ %ﬁé){éc@@%C%)%@é 2R§@R§ﬁ%§loxo CN, or
Co-CallyRh&fyOmwREre tmiphenyNs nptippallygubstitut Ni@ grggpups lndependently
LRy 2 e RalbdI8i, haldaik dxye
select%udf%é\g h&ﬁ@a C53 %@/rl bgjrﬁzg i Cg@fk?q aétlg‘llf ” IU@ m@:r :9(;

CN, N@y@h@@d'%w -S(Q)ng(Grifa! wﬁm #f ék%‘é’ys%?i’r? Fe?
SOZNNwﬁRh hal ogen, Cl1-C6 al kyI or hal oal kyl; and R15 is H,
fbhfazﬁgﬂﬂ R rﬁ;‘yg%wsf 8;}4(18[1"{& gé( Ut?oo\ﬁlﬁ'izp bys., orh%hﬁlﬂi’ khat are
indepdgndenttyl dxdj haydgen,i G Giaedol, D@fpmylkenyﬂ ﬁ}j@egﬂploalkg(%;@e aIky@(IO) R

) ki a(OFoR Wi t h
hydro; qn(? &_?yalﬁ 061 &]'TI@%?Jal&élkoxypm}(%ﬂ }C&i& 4 g)lcg: ?Rl L6
CON@roBup@CAO &@%pNR&ﬁQ QR SO Baloln “KEOKE
=N- Nlﬂ{z QYRR @h@}arﬁfaﬁdltlm &gl ed)adeyt dfwt:xmg ¢t inelpding thel brideehead
B e L e
habg@{ oW alkM(o@hal%k;&,ldnyl) (C1-C6 alkyl), or NX. In yet

t ql@ré siyinpiperfinyl,
m%p@&?ﬁlﬂdygbaﬁ m](mrﬁglrgr)]daml Rﬁl@l’M Qﬁ'ﬂygt ﬁge rlaz
plpermqyl%clfrrolltllll‘nzél lm*ﬁ?éﬂldmh'"ﬂi?‘&n%g @? B Fi ﬁa
OptIOl’%“ gih)stltu%‘%\ftﬁ'iﬁe I, h§drbitsd, or Whiegen, Wisre ttl& dﬂ,ove @mFQrpups are
optonaly amayied i TR ALt SRR R oy, G
alkyl, &9, @IKBSy, Chau haloatkyil (sdetpandeNtGyCathaloatexy, (SU@PS@F&} L%N
such as CF3
am'"‘hﬁ*@i%@%@ g’gh aw@é?aé"gﬂ (ﬁ?{\!og((l CN,  or N)OZ 30
In stiln yeamneeasmw@tqunh@ i?fﬂ‘(}@ﬁ?tqoiﬁ'ﬁo‘ﬂﬂdé@ f Grmula Xaor
Xb, w/ﬁ@n‘gﬂﬁ)@l@q\ﬁ? of Formula Xa or Xb, wherein Xis 0. In
er aspect, the |nvent|o rovi des
Fdn el amotRer Qﬁpe%bthe\ﬂ‘f%?t@f‘ﬁmv ©p Lomp %ﬁ%@%&gﬁogﬁer
wheréift RG§NR15tm©rd mgmu -850, - R D 6e@paugyumd(ﬁ isFerGagiy!, Xa
haloagh;{}j or Qﬂg_vr\\{l]l rpg lly gu?)gﬁgt%{j wgﬁ;\] 1 ltc|> g/:a’ovugs &}Flfadte g‘gﬁgmértﬁeﬁtmgto@en,
C- CQalmups(@)@at Ca1Ce alkmeb@ﬁ@l@ﬁfauy ax6F{drlpakar EHhasf %3)
R A N Ry e o
hyld rs@l}iwtw pspech thednvgn ovn%ef og@pg%@% pb%ﬁlﬁ%%ay or Xb,
herBe K i§/8211116/ 1132579 hal oal koxy, -C(O OR13, -(Cl-C4
al kyl )@C@p%ﬁwﬁcfggﬁ o%ew%%m%% (Yngb wherein
Xis -:$QOI)BJ.2 or =NOR1L
In another aspect, the invention provides compounds of Formula Xa or Xb, wherein
X is ~C-, -CH-, -CH,-, where the —~C- and -CH- groups are optionally substituted with 1 or 2
groups that are independently oxo (oxo can only be a substituent on —C-), halogen, C4-Cs
alkyl, C,-Cs alkenyl, C4-C haloalkyl, C2-Cs alkynyl, hydroxy, hydroxyalkyl, C4-Cs alkoxy,
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In some aspects, the invention provides conpounds of
Formula Xc, i.e., conpounds according to any one of

wdonmtae2 Xa, or Xb, wherein the B-ring is pyreenbtyionso32s79

i mdazolyl, 5 pyrrolyl, triazolyl, pyrrolidinyl,

pyrazol i dinyl, imdazolidinyl, triazolopyrimdinyl,

i m dazopyrimdinyl, pyrazolopyrimdinyl, indolyl, or

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

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

A m%mm@ts MIWUOB%WW? %ﬁﬁ"ﬂ?&“"s é{%ﬁgﬂ%& 'eh;‘?&"‘cg Qds
accordlh @U YRk oY Formufds Xa, &sxbCahdraindizd Byihg ls(m/FaZQIylhmldmplwoxy

pyrrolyl @P@)'ﬂi %;S@Yb)pmfazola%ﬁ Npae&%o? (’Sr;(agoWyl,

lmldaz@nﬁmykwrah@mwmume indolylher gyrieviysach sf wieh &RRIanlly
substltlﬁi?cg gﬁﬁtaﬂeé@&@ ?nkaog%w@p thiade m@é‘ﬂéhﬁérhtbjl C&Iﬂaﬂ@l{ (TeToN

Psfide CO2R %ﬁ
cycloalkg Md@kenYth Gaplkomyly Cs ﬁyﬂ'F‘BS‘(yﬁ’m'”o N ol }r?y iFexy,
d.alkylaréﬁé’) Q@ &@lw@@xy?llhwbiyalkylmmnz halbal&d, @J- @;almlgdllgoxy

-NR' C‘éﬁ*ﬁed{R S%e%9§n .ngoﬁso‘émgﬁéé 3 ouingrb ﬁlﬁp@j BX? o or
Co-Cqatkylbheriyl, Quheraltbﬂpmmﬂs opipoalydubsiituted \wﬁw -519E0UpS mﬂ@@%ﬂ?r&@

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

SOZNR‘i’ﬁ'&' ons with groups that are independently hal ogen,

| kyl, Cl1- CN,
pmaayihg&@ﬁpectgée "tveit'owmgféﬁ%/ F%mpd%%g%ﬂm'%mg
compahi@aldingty Bhylyie of ZOmplesria, Xbarr XcSgmerailediRing isARpefined

above@gﬁﬂ-l %geé%rﬁ Fec;lu]p lé rfdﬂﬂﬁi@&?ﬁ%%dn)éllﬂ&%ﬂt@éd Gorl dfYlore 1 N

IS subs@ g{e ﬂ(
substitstable Hoattiongewith grompséb@ﬁﬁrrﬂl@de@ﬁvw h‘?'?ﬂ%‘n@t heflk 5% {2IKOXY,
CFs, dé‘Fe rya glt bﬂ”priéfnsmﬁﬁ)zqgnnpémﬂ)s -NF, FEQrand aalkéndyl, pyridy),

accordin Qne

phenyker aﬂzé%o%h\@eee ?ﬁg% & Grrihea i N A S il Bhe

exemﬂﬁ%%@@éuﬁds gHeQyAdy & spstitutedlyith haldges Hor @(a@pteldjhm Iy
rﬁs{\tol Lot ed Bl QRS afn R s%gmﬁb{]nﬁ & iof f@rﬁﬁ*ﬂla@( @C?t%' tions

tare | ndep
compalndy bcco@ilnm aay RO §f, Fornppas Xape§baor wh@rg he B-@\g is as defined

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

subshmibleim;sltpmqwmggroHQFetB@tl?geg%gqggn#rwy gégg%oél%kﬁm (Fthyql?O Y,
CFs, @@F’st F?)Ffrm@ﬁ mf:bhertybey i mze(nmoealkm oNRgBs, Cobpakandy, pfidyl,

f
phenyE Gy (PR s e ogef i o e AR ot 4&.@%@‘3’; ned
30n gm@netharmtpeaetha Evention pipiides campouBdsgiFoRRYR KA, e

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

ositions wth

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

NR1ORI1,  Cl-
CFs, ogﬁgmmpN any, épxg,agﬁ ﬁégf’gﬁ%f) RT% R &hggal%}g)gyhndw
phenfil orCBOBER G K Wherd eachRid dndatpit frelepersipaityt H ot <ﬁeCa aldént i on
gdg\é’%ﬂgqe > %? g?peﬁp%% lﬁfen@%wlo%)éor%&odndg of ﬁﬁmﬁ@(mueds

one O ,
com ﬁobﬁds&mm@g iesaeonaef Foraulas X80V onke Wiises he Baigs A 4 deied
abov% ﬁgé‘{%e h%tepégr)ﬁ é?ogl}sﬁ ||s| p%y}‘jﬂt'ig\‘gr whlﬁ% gﬁplhgn&ﬂil bobsatuted tat briet c&dgg;é
substintable rmd%lwﬁd'@ﬁtgwpﬁ hebye r'PdeE’ﬁ“déB“Yan %1‘96(9%“’?1?& s
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CF3, OCF3, hydroxyl, ON, phenyl oxy, -SQO2-(Cl-C6
al kyl ), -NR1OR11, C1-C6 al kanoyl, pyridyl, phenyl, or

wo 302hRsR11, where each Rio and R11 is i ndepercdeosioye/és2so
or Cl-C6 alkyl. In another aspect, the invention
provi des conpounds of Fornmula X-5, i.e, conmpounds
according to any one of Fornulas Xa, Xb, or Xc, where
the B-ring is as defined 5 above and the heteroaré¥I

CFs, OQF 0 byxirig/l, O, pingriyloxwhB@h(GirSs a5y oNBioRy: Gubs?kangylely”
phenyl, O&es@ NQT%F wheRsdach R b emgwdbp@ﬂsntwt b Qr@uigl.t hat
ﬁwde endent|y hal ogen Iﬂg ?]7&%6 al koxy,
(urgnothg];pgpecﬁ)}taﬁ, |5y&ﬂtlon @%Vld?ﬁ,](@wpl&%% of Fuyl!
compo@ll\dﬁ)dc&ordln@\méiﬁbhe of HorfaGlas Kl 2o gt Xc, Weredpq; B-ring tigcapydefined
5 above gp%ﬁﬁ%ﬂe@g@tgrpw 1A%H lgnﬁ IR ﬁ)tl@ﬁ%’lg%tllﬁed sﬁ‘%ﬁ@@ﬂﬂ&ﬁt Iy

I'i 'Sone conpoun s the
substittithble pysitions withgsups thatare depengent d@pgeq &n- >@éh¥bpe :Cs alkoxy,

CFs, o%?' ‘P»P% Sy]r n_grhé(rﬁﬁ x§t 'sb AN, -ARAEGE C1-Ctlalkarfwemrld9m

or rruJ a
phenyla@fcﬁ@d}"ﬁgﬁm M@fﬁ/e%‘ﬁ@m?" Ay ﬁlncéger%gnﬂyig or & 5(% &P
exempieleeccﬁufohn& théﬂﬁuydeémmetdtethwaogmfdr legarhle ehloar v
10 olﬁgg&t W3 %qtléer agé%:g the llrﬁ ) tl?ﬂs prgﬁéést iy oMno%Ltﬁ%Hrnf)dlijg 58?@ @
compao@ihés aceorenghalamt dng df Bbrogias, Xac)ib ©6 X Wgre th@ﬁ Ny '%Pskéﬁ&?ed

above gpitﬁe%?’tﬁa?é%?’@’#&ran@»mlmﬁ Biéﬂld'h)éw subSkided 8ilorer more

substlfgtablemmmm proups dhat a@éra&?légﬂn oxw#h dq¥1SCs a]IkyI QP Lok %Ikbxy,
CF,, ddHdaRaRsRA rttlhyphbhmxycsd;scatmkyl) INR ¢ 01Chels atkepat pyridvhe
16 phenyl Bhr0BHES R oF e FRRN Ko BT ePp s f ofti-c alfy:
het oheyadpeet, g linvehtan prayidey ceropaudia§f Forrpplgé(,l |I.§| ﬁgmpounds
of ForFIHFQ)’IIangeﬂQ/ {he A-i é? @é’tleﬂo&)é‘oalk?l%é? Wyﬁamlﬁyﬂ)ﬁpen&ﬁw plperazmyl,

onor wher e each
morphollrwg$hlom@pbcpimWo@féh'PfyO@b%Yﬁ iy ﬁtw'lfr%%?ﬁ‘tqtf pﬁtagBYe fings

is opt@ga?l Eu&ﬂtui&ﬁi{a{?a@%éﬁﬁﬁue &&rn@@wﬁﬂ I@égenﬁb@s alkyt, a0 alkBoyl,

20 Cz-Csﬁeryé)@TCS aHS?W &Qggalcﬁwaloa&gy Bylc@ f cerXyah](?II eﬁl &%Moxy -
S(O)o: @}coe aaw()cm A0k :ﬁ%kmmmﬁmﬁmfmyw}( Hicyl, furanyl
pyrrol ;?yrrr(s)fJl r&X e akin ¥l Eferré Iphé R y cl-8f &k or -S@QNRE
DA kTNt o o 5

compbl'ih\ﬁ@'a]E foﬂﬁhl@kpl’{dvﬂﬁsthé:@ @ct@fesFOf mula Xla and Xl b

ounds of forrru ﬁmgthefollowng
st ruct ur es etpepElPY i ogd, kyk P Segcl oal y~S02 DN X

X NB 25 or Forrrula aForrruIaXIb ereX|s--,

-CH, -CH2-, - , or where the -C
and -CH groups are tmb tltuted W|th r 2 groups
that are |ndependentl oxo (oxo can o ly |be a
substituent on hal ogen kyl, C2-C6

25 al kenyl, C1-C6 haI oa | ,orC2- C6 al kynyl ydr oxy,

hydr oxyal kyl , C1- aI k hal oal koxy, 3,
_(C1-C4 alkyl)- C( BRAE RS CONRLORLL. 39F°F'¥"S%Q\%1

where
X is ~C-, -CH-, -CHy-, -O- , - S(O)o.2~, or -NRy5-, where the —C- and -CH- groups are
substituted with 1 or 2 groups that are independently oxo (oxo can only be a substituent on
30  -C-), halogen, C4-Cs alkyl, C2-Ce alkenyl, C4-Cg haloalkyl, C»-Cg alkynyl, hydroxy,
hydroxyalkyl, C4+-Cs alkoxy, haloalkoxy, -C(O)ORy3, ~(C4-C4 alkyl)-C(O)OR13, -CONR1oR14,

39
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WO 2007/ 022n02 PCT/ US211116/ 1132579 - OC(O) NR1loR11,
“-NR C(OOR', -NRS(O2R', -05(02R', -NR C(OR", ON
woDbolRIRp2 or =N- O R13;

het er ocycl oal kyl ring, each of which is optionally
substituted at a substitutable position with a group
that is independently Cl-C6 alkyl, C3-C8 5

| oal kyl, C2-C6 al k |, C2-C6

OC(ONR KBy NRGOIDR, IR SO kFISERo, -N%éié@ifdgg, B g
O-Riz: hS|(O) lok2|R" hydr oxyI hygr oxyal kyl, hal o, Cl- C2

tr-%(E%;trpg i a}\@f(a@)a&o met%?%f@f“@f'@:?@f‘ﬁ&@%oﬁo n§ R",
substitufett a%bst@ltabl@bsﬁidmwmyh ptoenytiaf isvtiepende %ﬁgh@l\w 1,jGs-Cs
cycloallglgtc %' ,¥y 1.2 ﬁ?ﬁta'kgléﬁ Qid ktéél A QPQ%%I)%MﬁlﬁerdE%t ly
dialkylaalidop>S(0O)c Bl alrdxy| hydfpgqujléw Ib@;@y ﬁy‘&ﬁ‘%@l 1?@ %QF
NRC(GHXE ROIGR: CORMIBOOR wamﬂmeox@scN or

co—C1alk§phqnylpw@i§/¥&2%W' &;ﬂp&'{ﬂh‘ F‘?H gﬁ“ﬁﬁf%o%@% g"dgmf

hi en
selectehl %ﬁhrﬁébgeli)ﬂmb}kbl -QO§Rr CelTanioxy, hpiop@ylalquqg{hoxy hydrox
yrroli

CN, NQzgphgnoxy; %29)2 éﬁ S%E’J&% 1'@d‘élk¥||\oyl 'pﬁ@%'R'phenyl and

opt i"onal
-SOZNBMhﬁianUut ed wth phenyl, hydroxyl or hal ogen wher e

Tﬁﬂ;%&ygxﬁdgp Q{n%iﬁia @é@olﬂ&hu@wufmawgyrrslybsipemdlnyed

d d
p|perazuy,d1ms@l]dmyml@;ohdénykw olygg%hin ¢‘{§)§§ 68@2%84341‘?%0a|61‘(<yl
optlone(ll'}" WGk tiEed B )pheiyll, Hidroky) a Ablkogeny w(wsredthﬁ ahoveCycliy 9rogps dre

C | k | &vE
optlonqjlly SN@tutq'jS}M g}/e&% ga Lﬁ)gathaé gl%éﬂ({egé lg{ﬁ%/%gl/%dﬁﬁlhgﬁ@xﬂ ?ﬁ?
alkyl, COTRHoRY] € 1-€% haloalmn(wcb(pacsx) G- By, halapiereeHEhG S {ZFFQX '20
amlnotl%ebﬁgmﬂ ?W’éz @S:HI%I( gbgrw)numm; Onefr ovi %es

whieetarRiisr pspert, thﬁwﬁ'on Pf@d%ﬁﬁomp%‘w &ﬁﬁdgm r'ﬁ(I S
wherel® x k\RGE- €6 al kyl,  hal oal kyl, or phenyl opti onal ly

ﬁgqby;g%{pltﬁggﬁpvg@%n\&lm : 811]03;1 p%z %@%&p%lﬁ]%dggﬁ? ﬁQ%F}@Q geab! y
wherelhat BalRcyWhere Retis HS-SCER) ;C(AR dmoﬂgqalkyls@@qﬁ dgéqﬁ;@&yl

| No St hleGfdepenatly haidyen,
haloallg%\pé,qﬁ%(na/hw rov?%té%})eﬁdé@ﬁrﬁg% gy SWI >(<jle@ W&EF) "
C+-Co kgl €1(Q)OR’ 501@6 alkpxgiglonksy! (%BQEPF ﬁ%"ﬁ?‘i% e O-Fa),
hydroﬁﬁ%%?ﬁ osonpounds of Formula Xl a or Xl b, vvher ein X
anot her as.

pitgtil @@@L@ﬁﬁ%ﬁ%m@nh% Prﬁnlﬁgscéam é)onﬁd%g? ¥l Vdjé’ﬁla or Xb,

erein
wherefi Ris®-, -CH, -CH2-, where the -G and -CH groups

are |onaI dndQlof Rorm@liaQu®8r Xibatherein
ar®aq cﬂ@éﬁgﬁaﬁé eﬁmﬁﬁ@ #%ﬁ%s\ggﬁbgn 'y be & subst it uent
Xis - SI(O)OQ) hal ogen, Cl1-C6 alkyl, C2-C6 al kenyl, C1-C6

nah aRdera ;:éegt?ﬂ@ﬁn@nﬁdiﬂbfbwddé}ﬂéﬁ@bm}dsh))‘/HdSramLaaXIkyt XIb(then

oxY, I"oall

Xis -4&] ,k—S;H) @(I;@)\@Qi%the é)mcg% groupww ufstltuted with 1 or 2
groups'“%t@(e@)x@endenh%ﬁ(@)&&h only®8(a3upFtityent NRL@()QqI@gen &:Cs
alkyl, ,q,“;:é?flqe@ﬁ ‘%r%ﬂag@%% 3 alwﬁgﬁﬁgﬁ‘?ﬁ%ﬁ%@nkﬁ S-Ce alkoxy
haloaH@SH OISR :2¢C e HAlkG-G(O) ARy, &@%@R@opﬁm»gg@% or
NRQBorRMIGEEIS)ANDROLRIANRCRYR A M-NR JToeaT0-5s.

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,

40
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pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl,

i m dazolidinyl, triazolopyrimdinyl, 40 WO 2007/022n02
W ABR021116/ 1132579 i mi dazopyri mi di nyl,

pyrazol opyrimdinyl, or pyridyl, each of which is
optionally substituted at a substitutable position

Wth a group that is |ndependently Cl C6 al kyl, C3-C8
cycl oal kyl, C2-C6 al keny C2-

e et 2 Py e S
a subsﬁﬁ%ﬁ?)e%ﬁéﬁn @h@@&@%m lbmaé@mémy)dﬁcela&wcs Cley@alkyl, C-Co

alkenyl5Cs- @éngmyl Ca @é@ﬂ(@;@ an?nﬁl k%%ﬂygy,\l R ina ?F?B dial '\'%ﬁgzg@im

h drox9)ﬂ9/dro@élky13 hal6001®ﬁ{diqalkph6r’r% halodlierxg, NR‘\@(QﬂRe AYR'SOeR”,

CORCHEREL GHRIE e IR 2405 S daRonen, er

the phaiykswtnonhw bbityteq whlan@@Irwﬁyﬁdew@raib@y;ﬂebcmfmm@zﬂogen Ci-
Ce alk;gl Eﬂ?ﬁé ¥c arﬁ&g) ﬁaloau%n %Qoal%(yah%y 1, CNNROQ Bhenyldgd,-SED),.

heny| - SO glE . I'n anot her
~(Cr-Cashaidt- NRtoRel ?n@eﬂ'ﬁ"@ﬂ Birgv U@é‘y' 0F" For mul a
i:ﬁln a?aotlhler éépect]tﬂe mo&niahl lpdmdas camtiunds ofd-oamyla Xhé, ief,
or mul as
compegeR RS Pl ch G X B PR s;fq%ééé@?‘?ﬁ%(%d
group istpyﬂﬁl&hr(yr witioh és aptiorstly suhstivied ab org Qﬁ nayg su ’guh’:\b@r@a;ﬁgns
with gré)f.u&s al af a?ﬂ.g@g&%%gﬁrﬁﬁio e1@, QQ%W%N@ Cﬁ@k@&yk&ﬂ:g, OCks, Ghdroxy!,

CN, phéﬂmxl( Q06K R‘Wl Oé% Ce a'@"%epy&%a‘%ﬁé)ﬂ Orpyr i dyl,
SOzl\fﬁi‘%‘?ﬂ}’ lwher@ereach §Q%N8Rq:?s lndemeélﬁly&*am R@lkghd R11 is
I ndepen

t,
Heanoﬁweﬁ%nesﬁthﬁ I"B’\G/‘Ptlﬂ)é‘spr?:vb‘%ﬁg ‘HI°“]“§ or nulfal%??i REhee
compd)unﬂs accobdm o anylsneaaf cormulilasgXla oXIbsny Xbm evhere g pﬁtgroggcl%llgl
groupb:? %B?r,d&y%wﬁi’ch m%‘ﬁﬁ'naﬁlyr{]@udg%ﬁﬁ QEYid &%&?é’ Subs@tuRHR positions with

I t
gmupm%mpemﬂwa@gmsq‘i?c;!cﬁ?@?m%n‘éafyo'ek st PR, &K
pheny) aége@w@ afkyhaimm CHCs BRaddyk piridyCohdD), at SONR10BR3,

d SO2-(Cl1-C6 al k
where ¢grh Hry a“dr%)l('s @6*6&%98??@31? °'y¢)’y¢<‘i ) Il phényl o? D

W?é\ﬂan&?ér asp&@ tMﬂf/@]th@pﬂﬂMRﬂ:@Mﬂ@ of Fgrmula XI-3, i.e.,
depend

comppwgislaﬁ%ﬁpg Ry LoRE oﬁ“on%@la@k,%ykr S&Hg%lé’ Gihef ARG h&éro@ﬁﬂ&ﬂ@l

rovides conpoun or mul a

groug is piperazioyinplicinia Qp’fmli\éﬁ)’r&!i'bﬁ@u’fﬁ‘é)aw 3 ﬁx@re(ﬁub;tgyt%? gasitigns
with (%%Lgrs 1t afd i dep&ﬁ@ nfly hdisgehet ECOaNE, |Cﬂ£ﬂsla}k|oxy @FgUJICH;shydroxyl,

t |
ON, oo rSSL(E ool Pl S clipodin gy SheB are” ©"
-SO,AR ﬁﬂanﬁi#@bédh méan;s iftlepEdemtikiilor CECs @BYlal koxy, CF3,

Qs@k@%%re%ypé%t the] wg%lqn%b&)%ls géMpounfa;%f lfog%ulgg(l alileyl ),
compoSERNRCGEing fo atyane otBartnuRs Gl b, RG] @'h?rﬁd@p‘%ﬁ%ﬁ%ﬁ’ﬁpﬁ'kh

group {s &%ﬂ'@esn@ngéh is gﬁloﬁélfylsg?ﬁuuﬁﬁéam%nééﬂﬁﬁk subitmtabm/;ﬁmttubom

d
wih grousHRlRge EESREGETIN EIBYEEGr e, %%@ kg, Cray O3 Pyt
evfy(}%mexsl hsbztlel; ek aﬁgptmhwlm -Qratiapoyl pyriayl, phehy, royl

IS op subst it ut t mor e
-SOM{ySt i Y"D?rﬁﬁlag‘ 1@§F‘¥FB ss'ngecpe\%je?ﬁy ﬁroég;ng t(gl Lg are
i npepemdemipbst, hainvgdion p@wdlescamkquhds @focaulaP(k@wy CF3,
comgwﬂi%??c}grdﬁ@’% By or]g}k FQJ&F) 129 )gé ?5(Ib os%h\é/ﬁ;re % r%ltéfé(dybloalkyl
group SARINREPRANNY!, which is @&@W"W@Sﬁiﬁ@d Rﬁonesor,rrpp(g%ﬂgﬁ’efgﬁplpy H
posnﬁbrns%ﬂag% gé{ﬁ)é! are trﬁeﬁéh@bﬁt@rha@g&e@ Csfahk?l CREeakdgNCFs, OCFs,
provi dés conmpounds of Fornmula Xl -5, i.e. conpounds

according to any one of Fornulas Xl a, X b or Xlc,
where the heterocycl oal kyl 41

PCT/US2006/032579
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oup i s thionorpholinyl, which is optiona
W(gg%g@%zlsﬁzt ed at one or nore substltut abl e p03|]t)¢'{VfH§2006/032579
with groups that are independently hal ogen, C, -Cs

al kyl, C,-C6 al koxy, CF3, OCF3, 41 WO 2007/022502
PCT/ US2006/ 032579 hydroxyl, ON, phenyl oxy,

- S02- (C1-C6 al NR1oR11, C1- | k
R ey o e R s A e
-sozNRngem@eteb% Rio@nd R -i<Ghdeplekgdntly Emrml tkyl. as pect the
I nvent v, 0 I
cohgBudBedua R B PRNGEE s iRl didla Qaief |,
commundd mconmmﬂ@amMeh)éFW@qla; Ak pr Xlcowhgre the hegarocycloalkyl
groué E'tﬂ%&%ﬁ&’g&/l@é “dfoide divtfet id %ptw‘t‘\@ﬂ@b&tﬁut@tpéﬂ PRk h%re

tuted  at one or nmor e subst’itutab EDOSItIO
subs{ijiehlegogiigns witharoure éaf AigdpsieReraspiNaiRgeB denCs iyl EaCe alkoxy,
CFs, @idﬂglhyd@i 1@N 3dh5 y, -SO54C -CLEHIdA), NRRAX h-Cs Edanoyl, pyridyl,

DheFQFR 'ﬁw‘ﬁyr‘{"%"y eac“%%ﬁrﬁ“l?mdegﬁ'ﬁ%ﬁ%ﬁfgé‘ \%%I% each

Ri b fartrebr Bipbcissthe indemion q,tewtdbgl cohpaund of rmklks/IV-1 forlV-6, IVa to

IVE, \&H”t&\?%r vé‘ﬁ{}ﬁc\‘fﬁr tot\p% VIQYc?% '\)‘Pl'ib tBWYg{/?ﬁﬁ’: OMFFPQH@/,d& -0 1,

(Xa, X, Wic, XAto X-, ()_;a\)fb 6(0 )(h‘lgol)(bfi\)pp Xl Xle. avhesin ghe |Bgr|ng is
pyraiﬂlyll ifidaXd1) pWrroM triaPolyt) pYrrdlicinyt, b%‘a@ohdmb%@nddz&umyl Hpyriogd, 1

ccc e ey YRG0 = bRy poBa b Pyt s
lndeparﬂemly)d, Ctatkyh £y tyclaatkyly 61-Celalkgriyl, Cp-@sa!iqmw @Jﬁﬁylalkoxy

o R8BS SOIE, Sl afdgcrco o o
Ci- Qmalhalbyl gauglm ps Eﬁath%z hajostiepdaerdas QCRa) & %:%Ozﬁé,
C((ﬁé(’clc‘}ékﬁﬁ!sc(%k% }@nmtO)NQ%RQGo@ k:ymw Co- @bﬂ@ﬁhenyl where

the plieny! ngﬂqarlll% subsgz‘(.x ﬂltﬁé«-? grﬂ% ug%g?ehcﬁ?ﬁyf %Ivt%lfro&halogen Cy-
Cs aﬁtylkyd:OzR'l at,eG, alkoky, C2-Ch &bloalkyk Yduck ssiCh,)aG:-CHBYqalkoty (Sdch as

NRA~S '
ocﬁ“)cbg‘ %X;CE«BZ @eﬁkﬁo@%@)ﬁ% c}\'&%ﬂ){ NRmECg;JN%g%nf’yl,
pyridyk pher@NandrS@DIRGRal kyl phenyi, where the phenyl is

Opﬁri %?ej 3tNer%§§"§ﬁ§ ¥h‘ét|rﬁ/@nf78ntdf'0\4de§ cGI‘h slRels bNEeRanRd 8Nt tov-6,
Va iyt 6. 00 4 1 G0 Y1 Vit VAo Sy Vi VAT, i, -
to @ nea Ik xxe, Kstuie IX-6 Xa2Xb, BSF8I}, tohgr-ar XibayXip, X, wHd@Rn the B-ring is
MO U TR R o
eachotfivéhichds prestibsiitutedhe | nventi on provi des conpounds of

Forlr{%;rﬁesothéé a\%/i)éc@s lh\é uﬁrenﬂdn\fﬁmﬁldés'cyﬁmon}(fdl o? F’orMU@s Waid 19-6,

IVa tgi V5, My1 lgIMrG.Ya t )(f yI-1 fq)VIr@(\\{@ to |v3g lllp jQ)VHIg k@m? Yiim tvg,n?n X-1
to 1X8,8Xa X)@t; X X- 748, X-6Ixal Xb, lcchXr ~Bto )%KJGaXIsQ(}(b Xj \ﬁherwﬂ eedd-fing is
I n ) I 0] m aaz
oA, R R SR BRI B b iy
eacloof whjehi islyuhstitusd @ha etfibstifatable positiemaithos giotp thatiis indepengastly Cq-
Cs aﬁ%ﬁ&r Fgéﬁﬁ\% ih ¢ cl BGQ}%}“{/P Bt bOQIk&{yf%(#ﬂSScF@mﬂ&%ﬁﬁ) ef <y
dialkyfaming, a(OﬁoaRVhyctsoxy\hquxw Ov/‘ICﬁ alky; haley, Grs=pioplky! (wh Iaﬁ CFS)
Ci- d/'h'alomko}oggguchlag dorf, Qct®§R6 rcgpf@R léib})al&y)@@(@ﬂal @@)NRQRﬁ
ox0 goNja Go-Caaligphgpy! Mr%'he pf\?nvaa%wﬁ"y isgk??t}%tﬁw'fh 1A gl
indepbhdda®) selectadyfforohdiatienyt -C Ky ZCOR 0y-C, alkamyd@,zm hathiatkyl

g Sy Pt S8 BT o i s

i ndependently Cl- C4 al kyl 42 C3-C6 cycl oal kyI C2- Co6
al kenyl, Cl1-C4 al koxy, am no, Cl-C4 al kylam no, Cl-C4
di al kyl am no, -S(O) 0-2R, hydroxy, hydroxy Cl-C4

al kyl, halo, C-C2 hal oal kyl (such as CF3),
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Cl- C2 hal oal koxy (such as OCF3), -C(OR, -C(OOR,
-C(OalkylOC(OR ; -C(ONRLoR11, 35 oxo, ON, or
wEoTozdsky | phenyi, where the phenyl is optionabdyus2006/032579

substituted with 1-3 groups independently sel ected

from hal ogen, Cl-C4 al kyl, -CO2R, Cl-C4 al koxy, Cl-C2

hal oal kyl (such as CF3), Cl-C2 hal oal koxy (such as
OCF3), hydroxyl, -NRLoR11l, and Cl-C6 al kano V\g

20 6oH D202, IRETVEISR0 PESHes gPmpgnds ¢f FoBTwa 'é)/%f@t'\é 6.l

IV, V- ﬁ\g‘(ﬁ@t\/a‘?@}@ "\/?Yi&'@rss Wﬁwdma% viRgrVIh asiim wmn 10-1 kOAXES,

VI - 6, t
IXa, XM K, X1 1oDab 0% ¥ X XI'\1/|tcr Nhs AR V[W"’\/Y"ﬁ?rﬁ'" theB4ig oI 5P

tnazoldgz?r r§|d|n¥<l| Mazbﬁgﬁmldlﬁw pyﬁézdlo;tyﬁlm)ﬁirﬁ'l oXmdoldbeack®f wiEh 1B t o

optionglly §%§u{g§§ﬁ élm,lléﬁtlﬁgﬁ%’le ﬁm}?ﬁ‘aﬁ wPh 4 pl% nFJ[alt R9ndependently C+-C,
alky!, CRYC,2FEbaMYY, 1G240 dlkapyl, C-6Cs allqydm %04 DAY a@fmcwq O alkyangino,
|| t . sy O
s GJRISRL YR kP fy FéxyZ%S%Lﬁfyl hilortle IM?@IO o as.
CF3), Gy hawlalky*y (s@H-asED Gl kA %(Pz%/ %0 Ror
—C(O)azl"{%li(f%j a @WRQﬂﬂQﬁo%ﬂ«Wrwwlph@ﬁyl%eﬂb tolekphbmyhisno,

optionajlyjsygtityed w ugh{%ggé @E%tj gﬁly e%ﬁi @{%{F ;?ég‘zgﬁ; Q%WCZ
-CO.ROSTE), alkoNRCGCQ\Hoalkyl RCISERETS), Credpiralkox

yl R ) LR, %X 0C lk&Hoyl, pyrldy|
hydm%%ggb%ﬁhgﬂ% S‘%Cg(g(%\'t%ggﬁenyl is' %laopt Y onal | y
phenysahx!;tSQzNRaanmth 1-5 groups independently sel ected

0@% If%g Boeclslth&Anvahtion|provideSeBiRboundd eflTormliles R4t to IV-6,
C hal oal ky

CF3 I
IVa tod¥f, bdra Y5, VH%Y\‘O&VIH f\@% Mf Yﬁ%fﬁz\nﬁ@ AR, KAeY, ViR 601
to 1X-6, %(ep)xb Bed Rr1G6 xaa el Xb XCNR 'omq 6, X3, X3b, lckehessin the B-ring is

tnazolaé;ggg&{ @/I upﬁlgz |m|d ingt; of lﬁ’dﬁ NRcRbhich is

ven prov es conmpounds of For nul as
unsuHsMufdeo|V6 15|Vato|Vf V-1 to V-6, Va to VW,

Irr %on]ie ?%r a@pec\é ﬂ'\etn‘i\/emlcfn )gréﬁldlds&:oh@o&ﬂdh lo@ForMulds V-1 to V-6,

IVa to){VGV-Ng V- (;qya tg(yf vk|1 tq_VI[Q) Vig toé) ?\?dna't@‘%u"%ﬁp \?ﬁTn’r \hl‘ﬂq XA

to IX-b hﬁ?jﬁxﬁ 0 ) )d-15to X6, a7, ®b oty Ki-friodKI8y Kla, Xlb, Xlc, wherein the B r|ng is
I'm

tnazo@ggﬁmélg A Idgﬁoqyg% c{n)(g)é%r%%&%p&ﬁﬁ‘l éi'irf'] di |ﬂ¥cl>lyl éHch 'of‘\gﬁlbhylls

substmaeatassubsﬂmablavesnﬁqnowth@rgﬁwpdb@t l&:@ﬁ%@ﬂﬁ% y&f‘ 8P<Hu‘133a§6

Ve B¢, dalkylaming, -S(O)o-
cyclo%yl ]cztcg6 %\éng C\/é‘ auko\@ énﬂnd \62@4 E(Ik%lat‘h@lo
2R, hwmkmhydwxy]q}] Cqalkyh halpoc1r§@tgloa|k§ésgqh>a§ kga Clxuiwlo%lkoxy

(sucr?%qsGOClx CR@)R X@(O)&R* 1C(C(I)aIRSll®©(,O)R1 ac(O§NB,1oRx| 0x0, fheereGon

r|m

Crallylghenyh &/'59 ﬂ'rlﬁ mqwl is o;g bst&'té’by\lnth 1-3 Proups lnde%enijently
selecBiGronDihalogen OCy- CB&Iky*aul@@th Gt @dalmxyaCsQﬁsﬁt'Qﬁ“ﬂ({ (EHFheas CF). O

t ly Cl-C4
Cs h%)quy %@‘%‘%@Cd)g{yggb&(l R R 1Sahd1©1e@§5ué&f¢w y

aninisome @3peCis, meuwea’q;ﬁnmgovuc@i cg&pQHngis RV%/’@?‘HI?%V les(caljxao%gs
accoﬁﬁ”.g fo PW?% FohMiE0% Yo 16, 1t B @likeyiv,1 thav-8, IVE1e 182, V-1 to V-6, Va

to VIOHEP. Vi I(@))?cgz\(}l? i @( t@\@g Vﬁ%cﬁﬁj"aﬁbﬁﬁ&kjﬁ@b&d SACHb ARc, X-1

to x-aG(éD)(NRlcORli 1o X&) X1OXIb, Kic, @here GlecB-Kyd lpmsethglformulﬁer e the
p henyl is optionally substituted with 1-3 groups
i ndependently selected from hal ogen, Cl-C4 al kyl,
-C2R, Cl-4 al koxy, Cl1-C2 haioal kyl (such as CF3),
Cl- C2 hal oal koxy (such as OCF3), hydroxyl, -NR1OR11,
and Cl1-C6 al kanoyl. 30 In sone aspects, the invention
provi des conpounds of fornmula XV, i.e., conpounds
according to any one of Foggnulas la to le, 11, ilia to
[rrf, 1v-1to IV-6, Ivato IVf, V-1 to V-6, Va
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20

to Vf, VI-1to VI-6, Viato VIf, Villato VIlig,

VIlTlh, ViIlim MIlln, IX-1to IX-6, IXa, IXb, IXc, X-1
wo moXofesoXa, Xb, Xc, Xl-1to XI-6, Xl a, Xib, Xecr/usdveses2s79

the B-ring has the fornmula: 43 WO 2007/022n02

PCT/ US211116/ 1132579 /RZO ct~\ R2o N-R 1 N zo HN-N

NNH N Rzo -'"Rzo\~,jRzo Y1 P+-NH-or 44ZN wherein

Rzo is H Cl1-C6 alkyl, Cl1-C6 al koxy, oxo, anino, Cl-C6

al kyl am no, Cl1-C6 5 dial kylamno, -R C(OR", halo or

CF3; where the shed bond resen
seg ot her aspec e inventi
Ifr'g ‘Fo{ Wher Brypin

for)z_{ 0 10 wheréin R20 i /C106alkle Cl- C6
al ko Q\? ¥m no,. C1- % Nl kyl am no, Cl1-C6’ di al kyl ani no,
-NR C(OR', halomor CF3. In ot aspects, the
i nvention pravides conpoundss of a XV, where the
B-ring has§rw r@@ ‘? Rwherein Rzo is
H Cl-C6 al kyl, \\C1-£6 al koxy, i o, Cl-C6 al kyl ami no,
Cl-C6 di al kyl afimibH - NR o®( O R'N\'Hal o, or CF3. In
otFer aspects, the invention provides conpounds of
#tla XV, where the B-ring has the fornu (11: "N-R20
NR205 WH2rQaialkyiREe-Ch 8Ikeky, 00 @HiRg. fey{Cs alfylapo k%%(

dlalkyl%go @@)@ halo Kot Y1 4Rl wifele B dashedlblsiyd @presents an optlonal

hal o, or CF3. In other aspects, the
Seconﬂhvléhtl on provi des conpounds of Formula XV, where the

Btnr dtig aspes, thbnveatiampravided £oME 09 77 frepuig XV, where the B-ring

/U 2006/ 1132579 N N
hasthe orm

R
NG 0

/)
HN—N

’

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

has the formula:

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

has the formula:

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

has the formula:
44



R2o0 wherein R20 is H, Cl-C6 al kyl, Cl-C6 al koxy,
am no, Cl1-C6 al kylam no, Cl1-C6 di al kyl am no,

wo N7t SR, halo, or CF3. In other aspects, tPer/us2006/032579
i nvention provides conpounds of Fornula XV, where the
B-ring 5 has the fornmula: -.iRzo N_NHH wherein R20
is H Cl-C6 al kyl, C, -C6 al koxy, oxo, am no, Cl-C6
al kyl am no, Cl1-C6 dial kylamno, 10 -R C(OR"', halo,
or CF3; and where the dashed bond represents an
optional second bondg£ I n Rt her aspects, the invention
provi des conpounds of a XV, where the B-ring
has the formula: ,.iRzo Y,(/N—vanerein 15 R20 is H,
Cl-C6 al kyl, C1- 6 al koxy, {9xo, am' no, C1-C6

al kyl am no, C1-C6 dial kyl am “ho, Cﬁ‘M‘%’ haI o, or
GRaeinaugiswhenr-es by, Cadakbxpaming, é?m(‘eé §ingnC6%e i onal

. r aspects, the i nvention prow des

d|a|kyla@5]9p6ﬂ$1§@10 h%'lg’roﬁm & XV, i.e., oun[j t?é 5%
trootaeTyaspevts, e iFeniia pievides cpmppl@dSPf ormua }‘{ & ?fﬁ g

to V-6, Nato IVf, V-1 to V-6, Va to Vf, VI-1

5 hasthef%ﬂ?l 6, Viato VIf, Villato Villg, VMIlh, Viilm
Villn, IX-ltoIX-6, | Xa, I Xb, IXc, X-1 20 to X-6,
Xa, Xb, Xc, XI-1to XI-67 Xla, Xlb, Xlc, where the
B-ring has the for a: ~NI—JR2N \N\ _NR30 N
HN--C N R30 R30 R3 ,_or wherein R30 is H,
Cl-A4 alkyl, C1-C4 alk am no, Cl1-C4 al kyl am no,
Cl-C4 dial kyl am no, c1-cith Ikyth| o, halo, CF3, or
RiemA - I'n other aspects, the inventi on provides

ds -agdibRgarhin
o e o oS, R ey S5 00gaRenie.
10 -R C(Ol)k’( h&8.@r CFg aat Mberedivpdashed le‘IﬁiereP"ﬁWﬂtﬁ LPPHpRRHPad Pon

nﬁﬁf@sq)%ctgfthg RAUERbA préVides ¥htRSinid6F Fidrmula XY, Wizese thied3-ring

has the formula:

r

Wy

-~ R
SN

N=N

wherein

Ry is H, C4-Cs alkyl, C4-Cg alkoxy, 0xo, amino, C4-Cg alkylamino, C+-Cs dialkylamino,
-R'C(O)R’, halo, or CF3; and where the dashed bond represents an optional second bond.

In other aspects, the invention provides compounds of formula XV1, i.e., compounds
according to any one of Formulas la to le, I, llia to llIf, IV-1 to IV-6, IVa to IVf, V-1 to V-6, Va
to V£, VI-1 to VI-8, Vla to VIf, Viila to Vllig, Viilh, Viilm, Vliin, IX-1 fo IX-8, [Xa, IXb, IXc, X-1
20 to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xlb, Xic, where the B-ring has the formula:

15

wang .y

’ ¢ L
- NH //N );\N \N tes\N N Res
N:< HN\< R ):< ):N
Rso Rgo 30 Rao or Rao ,

wherein Rag is H, C1-C4 alkyl, C1-C4 alkoxy, amino, C4-C, alkylamino, C4-C4
dialkylamino, C4-C, alkythio, halo, CF3, or phenyl.
In other aspects, the invention provides compounds of Formula XV|, where the B-

25  ring has the formula:
45



"/ IN HN R30 5 In other aspects, the invention
provi des conpounds of Fornula XVI, where the B- ring
wham7hsof ornula: N ~N R3 R30 I n other aspectecT/US®06/032579
i nvention provides conpounds of Fornula XVI, where the
B- ring has the fornula: ss N R3o 10 R30 In other
aspects, the invention provides conpounds of formula
XVI1, i.e., conpounds according to any one of
Formulas la tole, II, Ilfato Illf, IV-1 to IV-6, IVa
to IVf, V-1 to V-6, Vf w-lm\me Viato
VIf, Villa to VIllg, VWARNM IIm MViIIn, IX1to
IX—6, | Xa, I Xb, 1Xc, X- \<o X-6, Xa, Xb, Xc, Xl-1to
Xl -6, Xla, Xb, Xic, wher e he B-ring has the fornul a:
Y~iNY~"INH'N H\NNN - -or NNNH . 15 In other

Wﬁ&%\%ﬁ(@%@%%@%@%d &Bv@és%b‘rr@%ﬁn&%ﬁpmmm witeoe thelBa

ring has the fornmula: 46 WO
ring ha@®e 7¢roRRn02 PCT/ U8211116/ 1132579 Y1/ N HN-N I n other

aspects, the invention p i des conpounds of Formul a
XVI'l, where the B- g has the formula: NH N -N5 In
ot her aspects, the | \§ provides conpounds of

Formul a XVII, Wherethg_mp ing has the formula: N
N-NH | n another aspect, ‘“Ké i nvention provides
conpounds of Formulas Vila &o M| b, including

st ereol soners, tautoners, and ni x S
5 an @ther agpgge dhe inyentigp Arovipgs ﬁ‘?ﬁ‘é‘%"r‘r‘ﬁé ff':?’&“g la %’Fméém

ring hals MG BAkula:wi th the structure: QA 0"0 N SN SIO
PN

Rso Rao

N

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

ring has the formula:

Ay

Rao
)\N

R
10 30

In other aspects, the invention provides compounds of formula XVIl, i.e., compounds
according to any one of Formulas la to le, I, lla to 11if, IV-1 to IV-6, IVa to IVf, V-1 to V-6, Va
to Vf, VI-1 to VI-6, Via to Vlf Villa to Vllig, Villh, Vilim, Vlin, IX-1 fo IX-6, IXa, IXb, IXc, X-1
to X-6, Xa, Xb, Xc, XI-1 to XI-6, Xla, Xib, Xlc, where the B-ring has the formula:

g WA www

o oL &
Z N Z NH \ \/N
15 HN—N | N=N  or N—NH ,
In other aspects, the invention provides compounds of Formula XVII, where the B-

ring has the formula:

46
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or X NN X NN Forrmula Vila Formula Vi1 b wherein 15
Xis -G, -CH, -CH2-, -0-, - S(Oo0.2-, or -NR15-,
wobmr@ashe - C- and -CH groups are optional | ypCT/US2006/032579
substituted with 1 or 2 groups that are independently
ox0 (oxo can only be a substituent on -C), hal ogen,
Cl-C6 al kyl, C2-C6 al kenyl, Cl1-C6 hal oal kyl, C2-C6
al kynyl, hydroxy, hydroxyal kyl, C1-C6 al koxy,
hal oal koxy, -C(O OR13, -(CL-C4 al kyl)-C(O OR13,
- CONR10R11, -OC(O NR1L NR C(OOR', -NR S(O 2R",
-0S(O2R', -NR C(OR", 7 40 =N-NR12, or =N-O-R13; A
is aryl, cycloal kyl, hetgrodryl or heterocycloal kyl,
where each ring is optionalTy- substituted at a
SiHB#eH 5dpal] the MOSAtloh PFovites Borlisduagest FofiulBVA] wherrg the B-
] C2-Co al kenyl, CZ-C6 al kynyl, C1-C6 al koxy,
ring hagdheMAA: hal oal koxy, hydroxyl, hydroxyal kyl, CN,
phenyl oxy, -S(0O o.2-(Cl-Cg" al kyl), -NRLoR11, C1-C6
al kanoyl , Co- C3al kyl C&2R , | pyridyl, thienyl, furanyl,
pyrrolyl, 25 pyrrolidi nW Wperidinyl, piperazinyl,
phenyl, phenyl C1-C4 al kyl, /or -SO02NR1oR11l; 47 WD
2007/ 022502 PCT/ US2006/ 0328Y9 - the bri dged ring
| it b8 clsh@e e RfbnRrévades lcombdl@ads sf Fxpiuianxadil where the B-
substituted at a substitutable position with a group
ring has{he forguiaindependent |y C1-C6 al kyl, C3-C6 cycl oal kyl ,

C2-C6 al kenyl, C2-C5 al k{jtiyl , Cl1- C6 al koxy, am no,
Cl1- C6 al kyl am no, Cl-é@gh%i(gl kyl am no, -S(0O) 0-2R,

hydr oxy, hydroxyal kyl By C1-C2 hal oal kyl, C1-C2
hal oal koxy, -NR C(OR', ZWNR/SO2R', 5 -C(OR,

“C(OOR, -(Cl-C4 al kyl)~ &g or13, -C(Oal kyl C(OR :

- ivehIn\irdaddb LombiRirids ©) KdfmulasXtia oCHib, or

e e e e oL Ln ¢ e LRk, anc
includigsiareaispMess: iRurmefs an Wghﬁ%scﬁﬁ%é%sgﬂﬁésn%rﬁy se ec%fe’g
pharnidcefichiakRgBBreoC it theadtriastlre: - CO2R , C1-C6  al koxy,

hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,

-S(0O 0-2-(C1-C6 alkyl), -NRloRl, Ci1-C6 al kanoyl,

pyridyl, phenyl, Gaod - SO2NR16R112£0 R10 and R11 at

each occurrence g dependent | Gl-C6 al kyl,
where the alkyl |\s oOptionally sfibstituted with an
aryl, where th | is optio ubstituted with 1

to 5 groups that [ e i ndependent | al ogen, hydroxyl,
al kyl, al koxy, hal Yal kyl, hal oal kox'§/, CM or NO2; and
R10 and R11 toget herormmalyg Vilar m a 3- 8Famepléfiied ri ng
optionally including an additional heteroatom such as
NWE'S} S 15 R15 is H, phenyl, pyridyl, pyrindinyl,
0xaBeoy,-CHE, REAYQ-, £ Oy lor -rﬁw-rw qj¢ thegiCpapd oftfinyproups are

o ol ol idi bty b danchmle,a
hPYSr oY rbis Wt arel iRdepaAddint Py bxo tam

optuor?@%gﬂ?s’ﬂu%w& R rzcﬂ(r:(% OR, or ].-CCG ?]I t%{k g%i%zﬁl II y
substuens on t G ealagen e 21ty AKENGICrsaigakyen e WHEY
hydr&x?ﬁwa@*%?y#«yﬁmbe(él!@kﬁ HpIBalke)g, -OUPIaRas) a(l(:lwﬁr sl C(@)0Red

Wt groups.. ar go £r I\frCEPRY CN,
confyufrexgt ORI M boRE R IRRE L Sh IR ERERN )
=N-NRsyeh=®-RE3), Cl-C4 hal oal koxy (such as OCF3), CN,

A is aryl, cycloalkyl, heteroaryl or heterocycloalkyl, where each ring is optionally
substituted at a substitutable position with halogen, C4-Cg alkyl, C,-Cs alkenyl, C.-Cg alkynyl,
C4-Cs alkoxy, haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, phenyloxy, -S(0)-2-(C1-Cs
alkyl), -NRoR11, C1-Ce alkanoyl, Co-C3alkylCO-R', pyridyl, thienyl, furanyl, pyrrolyl,
pyrrolidinyl, piperidinyl, piperazinyl, phenyl, phenyl C-C, alkyl, or -SOzNR1oR11;

47
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35

NH(C1-CB alkyl), N(CL-G6 alkyl) (Ci
Wé?%yp%zsg%r and R is hydrogen, Cl-C6 alKyl/US2006/032579

hal oal kyl , C2 C5 al kenyl or phenyl optionally
substituted with 1to 5 groups that are independently

hal ogen, Cl1-Ce al kyl, - C(O)OR’” Cl C6 al koxy,
hal oal kyl , hal oal koxy drox CN, phenyl oxy
- sthe- W@QC@B‘Q&W}H‘ the f '-‘Rﬁg ”@1’3 %“%P'R’aﬁﬁ'é?"lt“ted ata

subgit ittty positiph ey b grdNt@@aat@rmde‘ﬁeﬂd&Rﬂp@;Lcl@ alkfh, G| cyélbagyl, C,-Ce
e ut oner.s res. of Soner
alkoRfi e DT er i e, cch gl ERmB S SRIAR B s Qeer
hydmmehgirbxyakvi yeda, Caﬁetf\hbalkﬂs@e@zthalqarkexy AVRG{P)BN -BREBA-BEs
anog{‘ﬁ Eoéll(%l @(é&df QirO)a\ﬁﬁ/ltl (waercﬁlbz]\l%(’ks NS

-on,Q)h%@Bw eh?ﬁé’n%acm pr-Codfr 12y ipenyl, whergshier ReRy! i§ @ptionally
subRISY WHHET-® giBLPs ih8epddndertPRBected fedriPhBoger? C,-Ce alﬁﬂ abd®,.C,-Co

stk Pelgali e BBt Prdii G NP Bk rGaatyDeNR R
C-Coratkapemerityl, phéral, age FSONBLRGe al kyl |, C(O)CR' Cl- 6

mgxéfnd F{}a%t%%l:lk%fécugﬁﬁ&rbr@w&\?ientgﬂ (?I X ﬁ @Hg@ ti?esalkyl is
optigrigly wwwt@ﬂ ¥ith ala 8. tbgredberpaLin egtloea"yrsgbﬁwt%d with htodi groups
that ¥d |ﬁdepe§c§anﬂ@ﬁél@ge‘ﬂ %/dr&(ypalki'l%lﬁfi?tﬂéﬁfalk?lsmkoxy RN or NO.;

o e RoRLS s S B Pty il bing n e
hetdREIdnUSZBIEHBH, DIGZL79 | n anot her aspect, the invention

pr (\;-'{V i %g[s pt‘l:e%gf 8}”@%’5_@9 mic\ljl__\'ﬁygl 'Bf(g?cw\{' ti‘n%ly? rfurgwl %P—/l[ XYgleg Eélﬂimyl
plpeaazwb pYrToHMAY! ipideaelisinyt, indelt, WHQ2R', -GOYR'. LR pr Phré?b alkyl
optléﬂaﬁy élﬂ)@ﬂi@l@ﬂ Wﬁﬁ‘bhéhyp’ﬁ%ré er ﬁé!BgéPnn\lvb(erQ ﬁleehbévé)@ché 418l are

C
oy SHER B0 a5 S 8RS et o1 TR SENBAP &
alkyh Ca{Cls alkyxy, hanhdley(suelﬁé@QRm C;hbloak&d (such as OCF3), CN,

st G I NGB s GRS G g, o

=NRRI@drogen, ﬂ»&O@amlshalwaikyééhr@eag(p@ctpsphenw@ptlcrmémubemuted
wnthplrtQ%'g‘i’(ﬁr%s %’E’E’r‘ém%ﬂfenﬁ ﬁeﬂ&&eﬁ o4 l—d‘ ARET o ORSRACH Cnakoﬁy

for exanp opt i_onal sub stltuf ed W
nelogsYishalgaas YR T MBSO F e D SR hyfar aienost

pyn@}lb}‘\bnyINO(zOWSOMM1kyl hal oal koxy, CN or NC2. In
ppounds, t he

| ar.
o U Slibmers SRR b of 408 e BRGP ayehad or
phatnedceytizally asoeiatis satsltaregf. br ono, i odo or fluoro. In
ot her aﬁ%?&rﬁ)the? Q§pe’c{‘\41%r1ﬁ\}e9{bn[ﬁr %e@%%mﬁ&fmgﬁﬂdocfmgfa Vila or

Formul a VI | Aring 'Is heteroary
Vlibewhgrpin & i Uﬁainyl th| enyI or pyridyl, optionally

ﬁu lbﬁ Slét%h'&tﬁ& aWpéd'd the nOerfio bfbuiass cdnﬁb’ﬂimcwcﬂ anm@en@lamnby
a e pX 0
whefdh 838 W3 Pheteto e theaOH o RS e sl B s Sinsioatete
haldzalkel, on phgnyl spiwnalhn shytituted with 6t 3 groepd thatsubistedentedly Walbgen,
URS ~t

Cr g i C(OIORY BT S MR iodi R8s, GtF BBl Bichas Pior
hydepxy @5 NCon conpri si ng a conpound

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

in another aspect, the invention provides compounds of Formula Vila or Vilb,
wherein X is - S(O)p.o-.
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15

20

25

or salt of Formula | and at |east one pharmaceutically

accept abl e sol vent, adjuvant, excipient, carrier,
wdbovder2ser disintegrant. 20 In still another asEET$2006/032579

the invention provides a nmethod of treating

Al zheiner's disease conprising administering a

therapeutically effective anount of a conmpound or salt

of Fornmula Ito a patient in need of such treatnent.

Iarktedr Beect seamtentiorhwroddassempdendsiof Feraulangerdr Vik have

TR _diptegac _c-Rhet@hahbops aRoptibhay achstitked with
Where'r\?\}(f%% d'ﬂ %524% M]]&g g%re Cas ect s—ag%?h‘)ej)s Y mlfl Y ane
1or2 geupsdhal drefipdapendently oxo (oxo can only be a su stltuen on —C halogen,

C+-Ce ahgyr Hngalke%wm@zmmwl € LOyAIRyngH, BydiByt hydexgallty,iCaylei of 6

alkoxy,| I@p@lkg% 1|3,f "%ll) r?g{)ﬁﬂﬁs 4%“&% ﬁ Q)NRwRM

-NR’ C(DI)G)RB(QMRJB@))QQ 1- dﬂOEﬂidoﬂRﬁ(O)&( 6N, N-tiRemer = P%Or%pt B

l"t ¥>8 gtsctlﬂgﬂ-%gnt :Fogﬂﬁ§ b HQ oﬁoﬁnég\/ﬁlr\n}h@?e&he Aring
is aryl, mwlgmglﬁ:bmybwtlpmllgimmﬁh ,%qrm)os Hwat grei@ependgggy

haloge rﬁ@y&&%lgyrl %lk%é%fé%lgﬂ?ﬁﬁ&oxﬂm (erixlx‘@il Ie?eme exemp|aryI 4
compayino 79 i 2aohom T ey 3u b b RSP P e
halogeﬂ%défaad]@fladooagmezo&m#lusm1116/ 1132579
Qr.0 ,
l§ gi}eIr PW@{ Otfl%ﬁ&é%ﬁg%mé/]dgg }f{)ﬁlpcﬁmgé/ & I%hﬁ%X i %h@ﬁe]tﬂe Akihg
is heteldiryl JoGhiampls-Tiyeny dhiems olWidylyeptionelly sgpsgtgtepéqﬁlhg 49 8 groups
that arb %’Heﬁ@r%l\ﬁu hefbgan, hy8éxy Gallh 'afkblie xaesikg haloaBpxy3 CH,of NOatin

some Q@DIR@WW%‘H‘B%"H% dngis @ thigmy 1159 9Rtigps!y SHosHUPding 04 | a4
group@ﬁa{ &b hasysh, shdh a@ cBlofo, B2hrdmo.
h |n0§1|g]agcgﬁ%%%§g uI '%\pﬁ)nf gﬂﬂ%’ﬁ\?l (%sgéx E(ﬁﬁf&@mo%nﬁf}‘eﬁg a compound

tetraaza-
or salttaf Fomayecl amp BOledst D@ gllarmaceutlcally acceptabie solvent, adjuvant,

exmple[rg ((air}ebw g&r‘@sﬁé&r&)t 3,5, 7-tetraene;

or o- benzenes

| frosiij |a)10tgerrﬁ§@ep§ |tbqpn\3ergor18roylgee %glfg\od of treating Alzheimer’s
dlseaéeeéo"r@‘ﬁyﬁ adriRisRridg & hbpattically dfexihdenmuli(cf @)cp@peyrin-or salf of

Forthqa b"P@ Fl?@ﬁ%t&h’é‘?ﬂlof ) raneShenyl - 4, 8, 9, 16- t et r aaza-
t & arithet et he, compauntis ohte gjveht@meéeemmq @nferaction ot ¢ et
preferﬁﬁlg,rno i tgégc&cﬁ‘\ vﬁth olch.

enzenesul onyIJ 16- pent aaza-
t dn mmey@qut:tp the compounds are selected from:

1% (M%&-Qer%ne%hi&ﬁw.dmtaézb&my&ofa 4.026adavae:2(6),3-

d'enehl oro benzenesul fonyl)-7-methyl thio-4,86,8, §6 pent aaz
a-12q Gy &-benzenesulfonyl)-5-methyl-4,5,12-triaza- tricyclo[6. 3 1.0*°|dodeca-

263[I 0 3 1, 02-10, 05' 9] hexadeca- 2(10) 3,5, 7-tetraene;
(6) - Chl or 0- benzenesul fonyl) - 9, 16-tetraaza
5-tert-Butyl-12-(4-chloro-benzenesulfonyl)-4,5, 12—fr|aza-

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;
1 2-(4-ChIoro-benzenesulfonyl)-5-(4—isopropy|-phenyl)-4,5,1 2-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;
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tetracyclo[ 10, 3,1,02,1
0, 05. 9] hexadeca-2(10), 3,5, 7-tetraene; |
w@2dodotIbor o- benzenesu PCT/US2006/032579
| fonyl)-5-o0xa-4,12-diaza-tricycl o[ 6. 3. 1. 02. 6] dodeca-
2(6), 3-di ene; 13-(4-Chloro-benzenes
ul fonyl)-5-nmethyl -4,6,13-triaza-tricyclo[7.3.1.02" 7]tr
i deca- 2(7),3,5-triene; .
212 @ L horo-benzspesWenderesaheyhdPy 2diasa-12_t ri aza-tri cycl
i 4 B2Haddecfb@nslarae;2(6), 3- dien-5-yi]-ethanol ;
tncycloi%?h_% hl %r o(-@ger}ze eféjbfé)@(l ; 6- acet am do- 4, 8,
9161(3:Qh§qrp-gg&7§pesul onyr|3- ,8,9,16-tetraaza-
tetracybl@h0;3%(@2,m,&elhaxaﬁeeéﬂopw,g-}etﬁaegeideE ;1- 2(10),3,5,7-tetr
aeng: ik 8kds beRgRnassio h8-aebla-7- am
flionoR it bRrReAnatis,
tetracyclf108ch @t W)° The3adeco 210D 398 -tofaséx adeca- 2( 10) , 3, 5, 7- t et
r gbe i(i:%o-benzenesulfonyl)-?-hydroxy-4,8,9,1 6-tetraaza-

tetracy eI 50 .1%5%%’%)@5%;%3@5%{8}5 45 12-Lri aza-tri cycl ol 6

2-(4-C hl or o- benzenesu
| i@pythiord-bantdngbulbn)-6-ghdnyi-68.8-16téteped-o[ 6. 3. 1. 02- 6] dod

eca- di@s: 3-ql : ) .
tetracﬁ%’?koéhﬁflﬂdbﬁgeexﬁ g‘?’aﬁna IR bsh?}egr?@ef | uor o- 9, 16- di aza-
t ¢6-t4aChlologiender@suliood)-1-ohagl-4.8.9,16-tetraaza- -
18024 ; s 1. @krhaRne;
tetrac%lﬁ[?ﬁgﬁl o’P‘%ﬁ &%ﬁ%&@%@ﬁ%ﬁg& 5,12-triaza-tricyclo[6
. 46-4-ghlowrheparnesuimng)-+8.8 % e 3% & nant i omers): 50 WO
tetrac%ﬂ@ﬂﬁ@?,@?@@s'ﬁé&é&é‘ﬁaml 3 57 26ir4ene; . . ol 6
- (4- r o- benzen ) 54 - 3a iclo
B Ga g g T a e Mg iepaRel gy
[10,3,0,6%'8DFgreyddecsd-2Arsh. Byl /-tatracne; _
ié%- %E‘;@oﬂ%@én%ﬁé%ﬁﬁdn?l@-@ﬁ,@,@-t@@ae@]adOdeCa' 2(6), 3-di ene;
tetrachleii &3.B &2 &f draxpersg A1 8.5l e3- t ri f | uor omet hyl - 4, 5,

1aZii-b@%?o-bérfzbﬁééﬁIfcﬁm&§-53)xé‘,4QZdﬂzaM&lo[&SZ‘(.@z)eldﬁd@iaene; 1
2-(4-C hl oro-benzenes ul fonyl)-3-trif
20)%dNonet hyl -4, 5,1 2-tri aza- . -
t MqyChfGbéhzined @iy iocueig-2 E6)3; tdazgeyeiol7.3.1.0™ Ttrideca-
-[.12- (4- Chl or o- benzenesul fonyl ) - 4,
2(7)’%5,"&'59?’ri aza-tricyclo[6.3.1.02" 6] dodec%-12 -
diangm-gth)coequgmq@lfonyl)A,SA2-tr|aza-tr|cyclo[6. .1.0*°1dodeca-2(6),3-

dien_g_—,%g@ém- Chl or o- benzenesul fonyl )-4,5,12-tri aza-tricycl
ofl .3.1.02. grl dode?a- .5- " 0 16-tetranza-
di Brf4£Nare-b -Zﬁﬁ?W?”-yéiﬁé%gﬁm-c’é%%; AR aci d
tetracycibl 8;3(1407 0 S rexbdnna (105 85 7detydenes, 5, 12-tri aza-
trjc : od = fEhsrtswh] - 1, 1- di net hyl
! 2{_66(§b°é_hic{r —b%nzéeggéjrlf;myﬂngn‘ﬁﬁo 2 6% S & Parftaath
tetracyRlo{18:30H0* %fo’]dmz‘éﬂﬁéé’rﬂ’!oﬁ,éﬁyrt?tfaﬁ’,”Si 12-triaza-tricycl o[ 6
-e2}%@4%|c§1>-‘68ﬁz%9é‘s‘@for@1)dd,@,i@friaéa-ﬁiéydk%@x.l1 i08°1206) 4k 346l;
1312 A-Cidrobentseastiind-metyid 5. 12-iagasirieyglols-3.1 O 1ders| 7
25-d1e%-3]-'ol,022 7] tri deca- 2( 7) , 3, 5-
16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diaza-
tetracyclo[10,3,1,0%"°,0**lhexadeca-2(10),3(8),4,6-tetraene;
12-(4-Chioro-benzenesulfonyi)-4,5,1 2-triaza-tricyclo[6.3.1 .0%%|dodeca-2(6),3-
diene (2 enantiomers);
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trien-5-ylam ne;
13- (4- Chl oro-benzenesul fonyl)-4,6,13-triaza-tricyclo[7
wo 200200373 t ri deca-2(7), 3,5- triene; PCT/US2006/032579

12- (4- Chl or o- benzenesul fonyl )-3-tr'rfl uorom
ethyl-4,5 12-tri aza-

tricyclo[6.3.1.02, 6] dodeca-2(6), 3-diene; 1 2-(4-C
hl or o- benzenesul f on

1t (@—Zh@]qu@'@gaesuﬁgryj)yﬁg i gﬁ@-tncycloiaeﬁ M Fightd 5¥p80L 6. 3.
diene: 13 (4- Chl or o- benzenesul fonyl ) - 5- met hoxy- 4, 6, 13-tri aza-

icyclo[7.3.1.02" " ]tri 26 )
wetromstmdiar T ST T
2(6)3d|6h§y0| o[ 6. 3. 1. 0Z6] dodeca- 2(6), 3-di ene;

1?22 (é’rft‘hloa gg%z%igﬁgérg\pef?Hbfh@@ﬂr@lud?od?&ﬁﬁ%l&142. fhaA2-tri aza-t

dodeca di ene;
tricyclo]fl 24 (03%-Ghdlesac®endi@ifesul f onyl ) - 3-di f | uor onet hyl -4, 5, 12-

y. 436@1 tb(ahéé\‘\@.lslﬂl{)ﬁylﬁs FinGoRptipdest2-®i6sy | 3- di ene; |
{ P enze n es u

tncyclo[@ﬁd@‘f]@d@ch@ 48"z a-t ri cycl of 6. 2,8]d
'C&ﬂcﬁd—banzedesulfe@l)yl @m-mleza-tncyclo[G 3. 1 0*°|dodeca-2,5-

- Chl or o- benzenesul f onyl ) - 3-d11f | uoronet hyl -4, 5, 12
d‘e“"'l']teﬂtr?aﬁ%e tricyclo[6.3.1.02" 6] do

d & 51

WD 2@aH@epaoZnPElioud4 3,14 8}6&%@220%6 5Reodtoss:
d|en4)ﬁ]f22 opan-1.6r elnfs u

S b o
tricyclo %‘( (?P'B]@gdieibr@ﬁ Sleuiamrwasnul dlma’y;g{?@(oathyl esat:,:éo s

e-

GouhChbRHen- eﬁér%l% sy 1Al HRIoREsn 8 Rodo 5dlen
4-carbdxiieraeld)aiiyi-esterhy| - .

13;(2 &fe@%&z&ﬁés%myg[& B i RATGICHIUR A2 E(ER AP d R ne;

trien-54ylaings benzenesul f onyl ) - 10- oxa- 4, 5, 12-triaza-tric

clo[6
1% G-MorbibarndassitioR()69.6, R-tinemigicyclol7.3.1.0% trideca-2(7), s

2-(4-Chl oro- benzenesulfonyl) 7-ethyl-4,5 12-triaza-tr
t”enelcycl o[ 6. 3. 1. 02- 6] dodeca- , 3-di ene;

1- Ecmb'ib-oenzehbadfpm@ﬁbtrlﬂuog@mq!’t 1By L24ri8z21 2t i aza-tricy

dodega- 2(6), 3-di ene (2 enantioners);

trlcydoi(l}%% 6;?fjrﬂjde?g%gﬁinzenesuI f on){ % E ég 1%zqa(§({eb§_ycl o[ 6

. ®-(-Oorepanesesuiond)3 45,141 a7 BFY ofo-31 S deses? s)
2(6), 3%% %4 Chl or o- benzenesul f onyI )-4,5,12-triaza-tri cycl o[ 6

e%gﬁq@;w@rtgﬁge%%?ul%ﬁﬁ?-s-met 'xﬁﬁ-‘,aﬁﬂ Lagi ne (2

tricyclo[7.3.1.0%"ltrideca-2(7),3,5-triene; .

3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5, 12-triaza-tricyclo[6.3.1.0%°]dodeca-
2(6),3-diene; .

12-(4-Chloro- benzenesulfonyl)-3-methyl-4,5, 12-triaza-tricyclo[6.3.1.0"Jdodeca-
2(6),3-diene;

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**]dodeca-2(6),3-
dien-3-ylamine;

12-(4—Chloro—benzenesulfonyl)—3-dif|uoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0>¢]dodeca-2(6),3-diene;
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N-[12-(4-Ch
| oro- benzenesul fonyl )-4,5,12-triaza-tricyclo[6.3.1.02

wordodese 2(6), 3- dien-7-yl]-acetanmi de (2 enankdDUBI089/032579
1 2-(4-C
hl or o- benzenesul fonyl )-4,5,12-triaza-tricycl o[ 6. 3. 1.02
- 6] dodeca- 2(6), 3- diene-10-carboxylic acid ethyl
ester;

[ R24{ChicBrbenzendrationhidsmphypyfiapy4, 51211824 | aza-tri cycl of
tricyclogh. .Z.%zé%d@&éjﬂ@ﬁﬁéiegéﬁ) , 3- dien-10-yl1] - et hanol ; 1

il 2 RiRserparreReUien 4 S 42 Biagartricyglalg 31,07 TIdsrlers 2@ 3 1 o2

dien-7-6@¢:dodeca- 2(6), 3- di ene-10-carboxylic acid;

ca e I oA B R

2(6),3ten¢;- butyl ester;

if%{“éc@%%gngh % %WU'&@EM")Z'Qiega'&i%ﬂ%?-%gt_ﬂé%}mcé-r icy

6] dodeca- 2(6), 3-di ene;

2(6),34lepe:0- benzenesul f onyl ) - 4- ami no- 3-t hi a- 5, 12- di aza-

t 13-CyChietbBeRzcheoMldD gt R { Biriafa-ticying6.3.1.0*°ldodeca-
12- (4- Chl or o- benzenesul fonyl ) - 10, 10-di fl uoro-4, 5, 12-tr
2(6):31019% tri cycl of 6. 3. 1. 02' 6] dodeca- 2(6? ,3-diene; 12-(4-C
hii & (5eC llendom®ne-Reniforyh)i4,5,12-triaza-tricycio[6.3.1.0""dodeca-

= di.f |-4,5,12-tri aza-
2(0).3 4l (2 HERREIEE:

hi3f cm@ﬁz@ﬁmgﬁéﬁ%}’gﬁ8%}%29).@35[%?3?1’.‘&%]%5&2.”2'(8,3-

dien-7631 (OnaRBdnReb); 4, 5, 12-tri aza-

MO RN T e T

dien-3-dmind Eremenisdrs)ony| ) - 1- net hoxycar bonyl -4, 5, 12-tri aza

ay}[?%fdc%%Igro%eéz&%s@ﬂoqgf-g,@ﬁZﬁagéutr%ygb[%.:ﬁ.eli.ozﬁ]dodeca-2_(6),3-

or o- benzenes onyl)-1-méthyl -4,5,12-tri aza-t

dien-TrylleagetanTids. (2 enamigmglsfodeca- 2(6), 3- di ene;

135 (2cRsfd snparalifoRRy-l )b5:14: tBazkridyloBzat.0% jdoyledac(6). 8. 1. 0
- 2'6] dode_ca-,Z%g&, 3-dI ene;

diene-f9-carborxlic peifl AN ASIS My 1 ) - 4, 5, 12-triaza-tricycl 0[6.3.1.0
2 1Bl datesebaiBhesdifohybies, 12-Tidz4-Hicyjald.8.1 9&¥dpdeca-2(6),3-
dien-@f—yglprﬁ%téén%l;& 12-triaza-tricycl o[ 6.3.1.02. 6] dodeca- 2(6),

122{(4-Colofcobenzenasuiamadi5; Grijazp-ticyslp bl 4” Blodecar 2Pl a - ¢ r
dieneh.‘é%%lrt%&fﬁc%ci& 02. 6] dodeca- 2(6), 3-di ene;
D net _C%W-carbam c _acjd

122¢4ColarabeszaRasy iyt %&;rt)at_rqﬁzg-’trﬁgl?[p?& **ldodeca-

2(6), 3 dibreyl-@rtfoxiclaciiZebbagitatn- 2( 6) , 3-di en-7-yl ester;.

12-( 4- . 2.6 _
h53§<§-9§5>ﬁ°z%%952m3#'6%"y RS el 2 A A Sy W

2(6),3-dief¥2. 6] dodeca- 2(6), 3-di ene-10-carboxylic acid nethyl

e : . . . -
S4-Chloro-penzenesulfony!)-4-amino-3-thia-5,12-diaza
1-81 i(g f CR? or O- benzye)nesul fonyl)-4,5,10, 12-tetraaza-tr

tricyclofs, %187 Blodece-A0)7bfigRRlec a-

2( @) (4 Hibr&PezdResyikdnyBi10A0AITRDr0-4,5,12-triaza-

tricyclo[6.3.1.0%¢]dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-10-difluoromethyl-4,5,12-triaza-

tricyclo[6.3.1.0%®|dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-10-methoxymethyl-4,5,12-triaza-

tricyclo[6.3.1.0%¢]dodeca-2(6),3-diene;
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12- (4- Chl or o- benzenesul fonyl )-4,5,12-tri aza-tetracyclo

[6.3.1.02.6.09"]dodeca- 2(6),3-diene; | 2-(4-C
whbmroz3enzenesul fonyl ) - 10- t hi azol - 2-yl - 4, 5, 10pdR2US BY6/682579

aza- tricyclo[6.3.1.02. 6] dodeca-2(6),3-diene; 1 2-(4-C

hl or o- benzenesul fonyl ) - 10, 10-di fl uoro-4, 5, 12-tri aza-

tetracycl o[ 6.3.1.02.6.09"] dodeca-2(6), 3-diene; 1

2- (4- Chl or o- benzenes

ubf(ehiore-bénzaeesulionyihethgycarbenykd.5.12-tazer aaza-

tncyclo%ré fgﬁﬂ%?c@zé 1, Sdiehd.dodeca-2(6) , 3-di ene;

ggzﬂzngrggé?zea%%%;&%%%'eétﬁy”f' W bt 4 bt
2(6),3-diénd; 4
D e L

(%ﬂ’y%nh@éh%%%@ nesibd- @lB)\HI%G I 0 Q1jd<$cfecel1 2(60,B Qlicthe;
triaza- tricyclof odeca- 2&? 3-di ene;
i thRMrldlgewlfn!gM)e‘l @ﬂ%-tr@éa “ieyaiala 3. 1t0ad@Qﬁ?é? -4{®) ?%1‘38"8*{ es of

B o S R et g e

2(6).3-diengounds are sel ected froma group having the
f @H - Gb4%8 B0k apY4-ShibéienE s ulfody WR5 A0ATH822Nn02

tncyclc@ o, 0p ]11%%(16&'%5%27 Ay eft‘é{;p'l a[\ly(:ISt ructures Q01Oc;|\ %ON
Ny Z-NyCmbrN-bedeR\eﬁHBnﬁ) -£5,10,2-@rapR-Oc@iofs.3.Cl0* ddsecat Oc

2(6),3 :al iepe- 1¥Jcagox>“ RFIQ ity Nttt @ N-s . O GSOP RIPRN RX/ P N

1-{12-(4-Chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1 .0%®|dodeca-
2(6),3-diene-10-yl]-ethanone;

12-(4-Chloro-benzenesulfonyf)-4,5,12-triaza-tetracyclo[6.3.1 .0%%.0%""1dodeca-
2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-10-thiazol-2-yl-4,5,10,12-tetraaza-
tricyclo[6.3.1.0%F]dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-10,10-difluoro-4,5,1 2-triaza-
tetracyclo[6.3.1.0%%.0°""|dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-10-methanesulfonyl-4,5,1 0,12-tetraaza-
tricyclo[6.3.1.0%°|dodeca-2(6),3-diene;

11-(4-Chloro-benzenesulfonyl)-9,9,1 0,10-tetrafluoro-4,5,11-triaza-
tricyclo[6.2.1.0%%jundeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-7-fluoro-4,5,12-triaza-tricyclo[6.3.1 .0%®|dodeca-
2(6),3-diene; and

12-(4-Chloro-benzenesuIfonyl)-7,7-d'rfluoro-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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wdx@motaoy Structures i a a oo~~ Cow ~oC  k wOr/Cst006/032579

N-NIH N NH WN The conpounds of general Fornula I
enconpass the sul fonam do derivatives of the

i nvention as disclosed, and/or the pharnmaceutically
acceptable salts, solvates, or polynorphs of such

conmpounds. Tn add| t| on Exemmamﬁip@tsurﬁﬂis of this

| n\lanfl nn

f this inyeng may exi|st in
e invention gonfenplates |all such
pure for d i adm xture, as

es. Deflini¥igns The |[definitions
OHandbsHpI anat| onsNbtow are for tNeNterms as| used

...... epg—reutde—the grndirviduat ergochgm cal and
g(reqc)a < f i so Iautomsrs, Céﬁlﬁjxtures t her eof ,
an r t] ection L i tuent| groups.

. B ction|of group

”I'hé’ ds o'f*éeh (}I‘éFFo?rﬁ‘&IéT@wc‘é HIsRhé sulﬂaﬁérﬁndb aerivatiel of the
sp ec t he cl ai . Thr

h
mvent@p @8 |di%p|@%ﬁ0i amﬂ/%rﬁ'aﬁ RREM A5 %aCCSPtgﬁgrég'ys S‘ﬂYﬂ? &% or mul a
ponmQI: ph& 81 Bick BsthpouRae drguiiiidn ahé corhisiimes of this ewvendion includé thes
individi\ R %5549&%;??5?%‘?%25% ol BBfErtps, 308 hfireg BEHH, Brising
from tﬁe(s@éctlomef awbbtituem grpiee: Fat@ucormRaungs efdlie FrvanioB mayexist in
lsomem_: gogrﬁg.{ﬁﬁgtlrglénﬁc}ﬂ%g@mﬁ&é% B @ScHf Wredifrhard 66th yslir@dolrs and

' not as used in this specification
admixéurel asw@llapp%ﬁ@@dméﬂ%ﬁ%s, the singular forﬁs "a, "

! g]é{ﬁéiﬁi?ﬂgl t hle" ijncl ude plural referents unless the
o oGSt S Bl ot ol of B
this efPEPOCURTENt incladinglecth the speodficatien ayd theelaims. Hspughout the
specifi cg%%@?@? ?é}}enﬁ&;}%‘é lqsgé GRerdmipd &%a?n'@%halt é}%oﬁwﬁéw allor "

'n it " "
S e e, beoCh . 1S35hSE,

and nGEFE t1Brddr WRER sBéHiSdrhéry eXibis asivell asthamadcedticatly dneepigble salts

ched to a structure is to be understood that
andSPH@"%H@&‘F&“G%F\?@E‘ﬁtﬁ“‘ﬁeﬁyﬁ?&e Ssame or different. Thus

f af Srﬁmarm!lne;ed Rt asmsed)mahnk ypesiiibationtand the appended clajmg thez
singug'r fcgrﬁ(s) U%S" a0 d Qﬁé" %Futrﬂ%fﬂén’é WRedd thy E%eﬁ’McfeBrlyldlctgtes

roups I oups can : WE
otherafsedThiis faz pkample, rwevlehceb@ ama@pg@wnggnmgt“ﬁsgrgpgtws 'I”gH es

a mlﬂttﬂe Bﬂglag)g ho{@uéeom pg)ﬁr?d%e{l’ttshblﬂd 218y b hEte@Ptha PRt &rmi“og) isweeenally
employed in its sense including “and/or” unless the content clearly dictates otherwise.

Where multiple substituents are indicated as being attached to a structure, it is to be
understood that the substituents can be the same or different. Thus for example "R
optionally substituted with 1,2 or 3 R, groups"” indicates that Rn 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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25 such groups are not intended to introduce any
substitution or substitution patterns that are

weh@nioeabl y i npractical and /or synthetically PCT/US2006/032579

non- f easabl e. APP, anyloid precursor protein, is
defined as any APP pol ypeptide, including APP

variants, nutations, and isoforns, for exarrple as
disclosed in U S Patent No. 5,766,846. 56 WO

2R 63k 0aYIGR beEPeatide I8 defined ps ampBmde RSHERGITOm Rytpgperetase

mednal%gtc% L ﬂ?P ihGudtsf ﬂéﬁﬁ&és%ﬂ@mm PERD] AR 43e3Mkhd ad’tg &ridom
re ase nedi at ed c| eav e Ofdcf’rAﬁP
extendeyficmiss boF-BOreis0 UeaEGe 51 DA Ot 40 401
ephamdtaGicdlly tttépgidlidefas setioad aﬂmembeaudigrestmsmecqsothat are

Il
accepfgél@é(b{hgmagerp g’f”@raé%'%()“{% ggaé'\’d/o? (%afé pogsf’g@{] é&{}ac eutically
s phisrapeaitsally bifdctieer and@inbie d@fﬂj‘tedl@p@ntamoph@ffegtvp ioveduGedi 4

Iesserﬁ(ﬁeag%n%gs'yﬁ\ * Cl*éeo |se%§é 6diNg Rt orQ& redu&Mor dBlay onset of one

er apeut | fective amount is defined as an
or morgrabnieal WK%%‘PHSV@P'{OH‘S%WBQ@%?Q | essen at | east one

SE?Bélraamoﬂf ist fBarfliaf @27 Gad&il m@-ccqmatmrem Akds eedlgloradical as

defined %ggxség;plq%rfgoaﬂﬁag%@ggm%fcetg‘l: P9 %%np/ln%[utg% %so%[jtyrgl valeryl,
isoval@gly R-nieitlil-oatyry\R [2-dBh &hylpropibret, gahryNhlexar@ylahfegiqq@ylp octanoyl and
the ks adi cal as 10 defi ned herein. Exanpl es of al kanoyl

ncl ude acet ropi onyl, butyryl, isobutyryl,
v 8l aligyl’ ang ¢ v%l 5!@@” in tl;_e}/hrgfq{wr%/@%q%prlwmeant gtre}l(ght or branched

chain ?alk%r Sr‘oﬂ?ﬁ( hy\hl@’ i déﬂ)dn atorAd, &uyh as hmmyloyﬂhyl b&xpylalsombpyl n-

th ke., By "al kyl" |
outy, SHC-PH 57 ey e oo e Rheat 2 B ek ape
3- metﬁiﬂﬁérfﬁyl altheybindgrsenop shah mviases ihete empky m:h@m Gf‘@ substifoent dssshorter
or Ionggr tlﬂ%up clarb%é it Wi Wil L‘BF%}) lno‘lca%ﬂr ll‘? ¥ secBrd 1.5 RUfoy bxample “C4-C1o.

- pentyl,
mdlcat&so@mwmqm hfej@parb(ZBhyy@,term@Jq@elggjﬁdes%stltuted al%rl] gy roups, and

refersgforg?'f é\)(;} %‘?&Ipyh wh||c¥h 1 8r HBAERRIFGYRE didiad is leplaesielsy wisebstituent

a substituent shorter
ndepemients Lolasian fom e it apt S5 hRIGTerm R (REreLRd Hpino
group fray 88.a &yelic ammuaplam he@te@}lphetenony,hlw;aiadmxﬂ o iaridey, eyano,

cycloé?yg,u(algp)agﬁryl zqgsrﬁ yp%&ghml{r L{I’fgugm?;ﬁ%{ﬁr?wlt fﬁ"lg §u|Jf$))ﬂ/I and

sulform:)a@d hydrogen atons is repl aced by a substltuent 20
r@e Pa%{ly%%g-t i )ﬁwe?\l;a\rgn Fa@galfaﬁ@r@réﬂﬁ WBél‘éBP alkyGe/ds, deﬂﬁéd dDoYe.

am no erein the amno rou Y,

cﬁm'iawlcw'i lﬁgyeantéhwroum&*@wbﬂ%fﬁ a“ﬁgt r‘%ﬂ&‘rf% fe‘" TWore
refeFa%Ty}Qﬁ’é(Mﬂyl oRBOR:, of Bidlafdoxy GytaIp G5 pheayl@r aapHityl, still more preferably,

cyc oalkenyl hal ogen, hydroxyl, nitro, sulfanoyl,
mw“%ulfanyl sul finyl, sulfonyl, and sulfonic acid, By

" abpheaiig)l" i meant thetgreundalkglding, athegain gyl gne enyl ar@\ﬁ@f'rﬂéey
herelﬁl kyl is as defi ned above. 25 By "aryl oxy" is neant

he group -0O-aryl, where aryl is as defjned Berel |

MoBythegerat Bielespy ip e RIPSANt upRtoB s Brartfiuome, PERe, Faipine:
and/arsod%enyl or naphthyl, stl Il nore preferably, phenyl

< vy okl -5 ORGP s bl AR 8 L A rop i e
havnn@ﬁd»rﬁ@em 6 icarbbin @toptseareinfron pue id ittoee deumaaamdsfangldnqﬂms for
example r(Te]thenyl propeny‘ N%ut-3 %F&\q/ PBth—%ddn9|91 -hex-5-enyl and the like. The term
also includes substituted alkeny! 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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By "al kenyl" and "C2-C6 al kenyl" is nmeant straight and
branched hydrocarbon radicals having from2 to 6
w@ 200boreset ons and from one to three doubl e bonesr/esmos32579

i ncludes, for exanple, ethenyl, propenyl,

1-but-3-enyl, 1-pent-3-enyl, 1-hex-5-enyl and the

like. The term 35 also includes substituted al kenyl

groups, and refers to an al kenyl gro which 1 or .
heteropxsiyb cathpl oRyenamideneyane qy@ﬁ?'%éérc'gﬁlkeég@ @P?Q'E"%‘WPXV?’ nitro,
sulfam'o dﬁﬁ’fﬁﬁlﬂi%ﬁtﬂhw afbBL ad sifoamatie gr oup acyl, acyl oxy,

wWh t h
=Y n@?)/nygr ISF;fers f{gtagn%'ggg?plcgl BrahckBdSR0 ﬁ?{rﬁ%&g ufsaf¥&hd r
polyunB&Hifatéa/dficarbs2 574n, Haeihe froro ybbut|2, to@grob(b,oWaton@( for example 2

to 10 %ta)% atorﬁé/ Qﬁbo%ongéf@’ng %k %é@t on?YrE)'leOSth eshd prei’é?ﬂbﬂzgﬁ% 3. The term

any

n
also lr@UHIdes)ﬁwstltU'@dcﬁ"QmVlfgmﬂpé Qi'é‘lrafe’SE@ a"aﬁ'Wj}WﬂmUF’r‘éf"\é\’%‘ h & more

hydrong‘i’i"‘e%rﬁéi ﬁsCr%blaE’écﬁB;ﬁB%dbé?lfueHﬂhﬁé‘}iéﬁMy selRsial woat ©d gedup: acyl,
acylony IR AT 30 MRS 0TS GRUR PG P8 2 BEHTET LA rereEye.
heteroatwmﬁrtiwﬂ 6@ EMido, gardt, cycbaetiyl, @M@oalkqnpl balboerd, hygrn)gyl nitro,
sulfarr%yﬁﬁi{gmq éﬁglln it gulf%h Tel?{é Llﬁ)rnma% ¢3S0 incl udes substituted

fers to an alk %rou in
wBy dyclbalyl” Iﬁﬂl@nt Mﬁ@@ earbegyeliegaficals ?,\prég: fpe59 twelve carbon

atoms: uﬁ]%t dyElHQIQ?I caR Cﬂ)‘éﬁ\%}@@mlé Ya SN c9Okcatsddr Y8tk @r g ldppolycychc

bndgqqiaiystg@ é“@'ﬁ/ @p ,a@agﬁptﬁl %/ bl%lnl?& ﬁ%eé) yi Cgéeﬁa&%legnc}f nSlO.IC dlijc%ls

includB Q:S/@(B;ﬂié}fyj/ [lcycieiut Q)S/)tlbpertw{ and eytiotiexyl.c Pefeyredoyclbaiyl kgdups are
cyc| oal ken e

cyclo%eﬁ}cyiz g}cﬁ}? élﬁr}l{l ﬁﬁe;{ﬂb EN@%}&&&}(‘I od?&{ﬂs?rgﬁequ- Qrgzdlﬁg fRaR¥ or,

substitutadcih @ak loy Iriora suhﬁktaﬁblesmﬁfmfﬁtwiﬂ' \EHP YOG PERS: Cqua@faﬁﬁ’?/es such

cyclogibg/\/bljagp§ REFBe Bﬁtllc;n‘é@ ABsthR@EP R, T XEFpleTOLCE HIRY1004- (Keyélkoxy

nonocyc a_pol ycllc fu ed sy
haloge, hyeIggy EYNE. Nigiei @D §%§‘P Mg a@@ﬁ?ﬁ?&b"w&m Crr
Coalkéy: YGJ@Ja&yr?yl 1t,-bg paloklkyt EXaMTR rebatkf)xys Lhinas(&eHCe)alky, mono(Ci-

Ca)aug[}g] r@ﬂ@%ﬁk@ﬁ Llicd lcéﬁﬁ%@%?ng) aGre LSSegfr yl_and

C\Byl“apk istrpéant ety etootaix gdrbocyelid gayx@lrxawwa_\;lngleﬂmg (e.g., phenyl) or
multlp(fé/ «gc!n(agrl\sl%lrggé QURTH R 1 ordNi& ar‘éﬂ%ﬁ@s(é.bt, Ytoegl Q—:rtrahydronaphthyl

one or nore substitutable pos i
naphthyli whijchy |son§|ogalldupgno- Fin %)g%ﬁygﬂgutegu&{efeggq: 125 |g’a}1|ps of the
presegf W@ﬁloﬂaé{reb&éaplt |1Q\'é@hﬂ1§4 ouaphthjiUirddnyM tndenyl,0dihydronaphthyl,

fluore@ylaf?gahrm pr 8% 1e ]6hyd%%g%fo%§?g¥h teM %Srbryl ta[oq{pg Htein
are ufisUbEltuted oaklbstimtadrio onCar m@@adukstitytable Qgsmmgwmyln@rlous groups.

For eﬁ%’ﬂéﬁ? éf@!\ %gh 5%;’%? ﬁ}%}l g?n E‘l’fi’;’(\%@l %g%‘ﬁﬁljtﬁ@mtﬁ‘ F6Cdafilea CK L alkyl,
C-Caliafloty, jlegery | raﬁrqm( €12ngp gy amingy mogo{G+Coalviagiin  diff-

Ce)an%f ARG, | @z-Géik’@ﬁfly @LJCEeII%QU@ J@Vﬁaﬂtﬁal@l sxwtgg Aalbalkaxy( emiho(Cy-

Conbrarireloiben b g SR HES g%@?i%@hw&#é%w hyl o
n@ﬁ‘bkwhémeMIﬂm‘gm@ <t | onal | y nono-

: t1tut e £t
' Sﬁ]@ﬁ 8I?1n g h enﬁ'{t‘ﬁ{\é&%n si/ h\ ?ﬁtqgjgnagﬁ{cﬁ‘ﬁ 'Zér:y d/or
mdmendenyl dlhydronaphthyl 25 fluorenyl, tetrallnyl or
6, %} %algﬁlkgtlg SHOUAY B ambh @EE&I‘HE@J\&%%H@&%H %Q)ﬂbﬂne@'&ﬁo@ﬁ&ﬂerem

eln are unsubstituted or su itut gne

one ermqn@méir@%g gretraplagnddy gdgloges fxamplas °v‘a"|"i E‘V'& {fglude
ch|or5ﬁéth?><ﬂm&rﬁ>eth§uﬂ&br@ﬁéthyl BifRBRMeIY tridgoroplethyln a1l tytrifluoroethyl

substituted with, for exanple, Cl-C6 alkyl, Cl1-C6
and ¢ ¢y, hal ogen, hydroxy, cyano, nitro, anino,

nono( C1- C6) al kyl am no, di (5381- C6) al kyl ami no,

C2- Coal kenyl, Cz-Cb6al kynyl, C1-C6 hal oal kyl, Cl1-C6

hal oal koxy, am no(Cl-
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30 Co6)al kyl, nmono(Cl-C6)al kyl am no( C1- C6) al kyl or

di (Cl1l- C6) al kyl am no(Cl1-C6) al kyl. By "oxo" is neant the
w@rmup2s02 By "hal ogen” in the present inventiBORUS®06/032579

meant fluorine, brom ne, chlorine, and/or iodine. By

“hal oal kyl " is meant an al kyl radical having the

meani ng as defi ned above wherein 35 one or nore

hydrogens are repl aced by a hal ogen. Exanpl es of such

ha} fafetophys is mehruatdeast brieogromee Aypmatia ring sygigastey p-, 6- or 7-

membire P S%H{JRV Lcluo%'sff*]s‘éﬁ SMS ofbHﬁ'a‘tB?ﬁ@é'B?ﬁdthg at Ieast one

| 'uor oet the |ike. E \rfg% c{h
and umo:TdLUsate@em@@%v@d =y mtf?@%roe%ﬁew or SUEUT SHCTT e?{%?

groupsod'fgwbeodreégﬁf RveMiiTREIuge pyri’dgl [SWiﬁfcﬁmw, qufholy|, béazotrdenyl7 indolyl,
rin

indolingl, qudg%lth]gyrg%ml d?%r?({;l?g EPQLI"%OZYZ tquléégoqn);l nd&l%o§éfﬁ%le§ﬁhag2|nyl,
|m|dazbl9I‘,' Bbmdilﬂmijre&elye oxaxdlylf thizavlyli indaligiew, un@zglgletpenzgtpuagqu ur .
benzmﬁagf)ﬁlr of:ﬂ%hgllrfg?aﬁ%l thlegyg orﬁ/ﬂﬁlyloéxaﬁﬁgolﬂ rtﬁ§@5‘£olyl LB on

qui nol
tetrazdhek@uetzpb«hmphthyn@jwl yspochrgn]amd,(ghrqq}anyl tﬁv%}’ygla)ﬁ%ylpohnyl

lsomdcﬂl}ﬁ{llﬁgcé(lgé?{iotetl‘aﬁﬁr&dr%h lisobefgitiaR@irothienyl) idobazothiemyl, ,

benzomngk Byryppyrlgyg,a&aitzci}@tr ?uy éEaayly?enz%a’tz&ag‘ygrothB'n?l%ﬁ‘ﬁx?ll yl,
benzohlﬁﬁﬂﬁ afiagtnyl, pendioy beazathigkalyl, uh)eilazoplyndjrazmidyzothlazolyl

cinycrpRTGaPAERYY penes SN ot gl a bl aap I e tiny.
benzotmmiytdnyl(rj:;kmmgnyl cazha@np?&@ﬁgqyl N@szﬁﬁa’q:?nydroqumo inyl,

dihydbl iR ihbfiHON YN ydronéo‘EqQInB Vingl ydrocoumannyl
dlhidgogggglﬁgg%ﬁltm II'(O_[OIMU %}%gg@glo%en%%;&?nég ydyrng{y N%QML
pyrimRRARLAEd, pivicdriayN-anyd, pyrfasing ok eddeatyinhlioy! IN-efidd, mdolyl N-
omdeﬂg@@% N%f@%&ﬂio v L%%Jgeyc%.l n'g |h{/}Y\J -oXi tzglt“ | arz‘%)% N-oxide,
phthalizihyl dFodreniideasigN-oxide, |sge¢z@|ygw§ge ,anzolybgrpggga%;a@yl N-

omdedih&;{l )ﬁpl%esﬁa%yo@lm R¥ie, Héﬁib@l%fyﬂﬂ%klde benzimidazolyl N-oxide,

ranyl, “ch rormny

pyrrolpj%pﬂqﬁ @gplpjé\l oxids, FWP%% p)ﬂgﬁ Itrﬁ;;ﬁ{(pf\l bxide, tetrazolyl N-
ox1dedlbé?1¥&ﬁigﬂﬂéﬁwbldi?db beﬂkdﬁbﬂdpwam(l 8SHdimddey IThe heteroaryl groups
sogyi no

nereiRPIRaF GF LB RO SRS 1 8B AT %@%@B{abﬁyﬁ% oxanyl e
grougae Faossamplel siehyneterqayyl gmlups may b&pm@nally@ytht@q Wigh. for

0 I
examg[?r ébﬁ? alw)q\l_cgs)a(aﬂgw habl'g&r h?(ﬁoxyp%{(aiﬁg '(ad"th% ﬁmr{bx fﬁ'\@ﬁo(m
Ce)alkylapninel @li(Ci- @d@fmlwanzr@saU@% Cradimylofi-fryhalig %\Sk G
haloa‘mék)n %mld(@, I\Qé}kwm«ﬁ@(& QUMY R DY)y A

% , 1soxazolyl N-oxide, oxazolyl
Ce)a‘ﬂ'ﬁ‘ﬁwp%@ ﬁﬁfqé[zol yl N oxide, indolizinyl N oxide,

I rBi,aI\@debdcyd}é OhiBencydieaiizytitonf meybllesmadt;one or more
m da N
carn il ST o e e '“19%“('?2?*2“9@? [azoly
systelRisa{ Bdé atqrmqoa’;@mlw at p@as’@;ne@@d up fggrt t}ﬁt%%pngﬁwlecte om
mtro§n én, opﬁmﬁptﬁ}b@ﬁ% ﬁél&ﬂocy%le@ ofltheprabent iMhatidreiheludear vl

herein are un itut n one
Pl oSl B b @B S PHte o HRIRY SabBged o)
plpenﬁ%yl Qmip@raziﬁwcﬁyrdamlﬁm Qﬁrrgllnylgfetram@ramlyantaleplpiﬁlidlrwh all'y

tetra%)[qggu,@nylf H%{cragé%rﬁtﬂﬂawld{i 1;)%'?% ho%n&p@ﬁ Q{h noCl C6

nono( C4
homathiofdGipablicyl, hmmmtblomer@I\y@ﬁaiqu@pa@naﬁ@dmgp_:yl @wd@m&apolyl

dlhytgﬁ?y%sl@h{\%k%yr% é@@ilo??r b%lhyﬂpy%;}%lrﬁ/ghm S ), !
dlhydrppxﬂar(y(;)teiramthlﬁwl gﬁqdﬂ,d%t@h_y_ r@gbeay P?yﬁ -dioxide and
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By "heterocycle", "heterocycloal kyl" or "heterocyclyl"”
is meant one or nore carbocyclic ring systens of 4-,

w®2007/622500r 7-nmenbered rings which includes fuserusiongo32s79

30 systens of 9-11 atons containing at |east one and
up to four heteroatons selected from nitrogen,
oxygen, or sulfur. Preferred heterocycl es of the
present invention includ hol. i

I .
homotmcpmqﬁgthy{ ST The hgteyy PITI erein g@éiuaalgbstltuted or
subs’utht@ﬂ HEHef &lord s iutabid Iposﬂncnhe with paies graupy. For example, such

heteroi:yé:[m éj{ﬂ's})er az nyI tl?r%}fybé {Itmgﬂmtp fo(%Jaﬂﬂ hwdFG ?Ilayl (f
alkoxyt Imicwhylwnm»(hwawyj nltrh,@mjm Fﬂ@]ﬂpﬁh@balky@n%y{%)ql%%mmo
C»-Cs %ﬁegE)PED %er ehel héWe{lkyl @@Q@b@lﬂ&(ypﬁlﬁinb(@ﬂ%)alkyl mono(C-

oxazol i dj non 3 % ropyr azol yl
Ce)alkﬂamvaﬁ%ﬁy}amlb (G- Q}?W@Fwﬁ?‘ag flY1 OF Ohy dr opyri dyl
dMBé‘cd;bﬁBMirithd’hdmeddlsiﬂy e\mm‘numyzlooo 4 0 Bydmrlamwllable from

oo TS e S AR ST, e

from Claombritigesoftret {90 ElamiyitigedPask Pees, CRmbritias; MAdiA1¢P)e AdpBaHS!Y.

 the nanu%%WeFé %e{naba@%égét}éﬂt\'lé fbAY ufasbstituted in one or nore

ositions wth vari ous For
o TormpIneRouBdRCat (oY aiOR Y BOTiFI PR OTFAY S BEY BB YD FEIPYTy
atomssé{'btﬁét' tﬁélé&ﬁbo‘%dgbanfeﬁkt if lﬂﬁf@fénﬁster@&ns@ﬁemi fisiyrls, TGésd06

compqwﬁ%%(%lbe@%’rg%%&fl%ﬁg dro%(%l ?IE% rgﬁ( grrﬁl%gérg(gn%i l&,;;hese

situatiorsk teysingle@Ehabresrs ey opticaly- e@ﬁvelfatn@aﬂamwe obtamed:@y asymmetric
synthe%o?%& bﬁtlorﬁtgf' Ol%%'m?q%) aﬁel‘s.\ﬂ|ut|or{r(‘j’fr’ll% fa&amates can be

am no

accompllighet, fgag@mpiﬂ gmqw@r(ggn@@)eélpqgﬂsug} agfrystaliiggtion ip M%ﬁ?age
ofa réé@lK/ﬁP %géi:ﬁ%hkb‘iﬁdﬁibr ?/Q&ﬁ@ 30 8kantbldd cRRDHPYG taltimh;or
| e

aval fro stei.n I nfor t on
dorivaffing LacRBMICORBISHIE 3 o R REORI beR¥ ThSTRomaRT
separét[r@ﬂhé‘ﬁﬁ@héredges 0fatchain61®®aﬁ5&rdlldl relgevilpihk rddolving agent to :
0 wer e
oo TR 485 DA b 0t
procetiites camhegapéatast tringresen thaienadiomese PWHY af BeImARERY-| ¢
gﬂo Qkic SHaRBoeuf@iny Q%Bptﬁllﬂ@ sﬁl%ﬂmwédﬁut ‘“a&ﬂncﬁ Yinfdd to l@alts of

i fferent stereojsomer]c gﬁ] Hi‘ ng)}# g g
e A e N R
nitric 6H sAfid 67 REUIRY &ids stcH dsdmnic, St a’tallcc) nleid, ienaicigitaric, succinic,

acetic E\{:{Q Eﬁ%ﬂfug%ry%?lﬁ‘?ngsq@ln‘cy 2?1 Q@%th&@[ulgﬁ Qeﬁicﬁﬁtaln% N
steariafSimiaglyr phaenacesticalReoseibtalle gatloos IrIChIée rbéﬂt%fﬁﬁfpblgn ited dp grelium,
potaséﬁﬁlotgg?élurﬁ %IHLFHQ Nt ER ﬁnm@ﬁ/ urﬁ 0 ‘?H@éétékm&ﬂn thearh@il's

ch as crystallization in resen

reCOQﬂ@% 8IWjde\grial @hron-texs B'Pﬁdwsg%%w aceRDf %t?% adF@P" S a
lnvenﬁJH 4180 erfdBiafadeesd protrug®of thelesmpoahdzofFgrhdiel.r acem ¢

h I
aitheitepebinate ey T B RAe bl e FaEs Srboypas o
Formalhl.oTitedse gkitguliy thezantovilt regognizey/atious syef@gﬂlqmﬁgo@ggms wihgchp o
may lgaeé}%lﬁ; gté @%Pné)ré Rgll\ f?ﬁ!p pﬁﬁfﬁ%\% ﬁ@aﬁfbc@&ﬁéﬁlé QJHﬁroh%Qhel éhd

ent I 'c bove ° procedures can
acylategmmm of ﬁlelcﬁﬁlp@ﬁgé epgpanapzadtlydiwErYiR bpuri ty of a

Qithfhacid DRRAIrJgYf OB Bé\ﬂifééBé?@Hb!yQ@t hsycoa%?ﬁéﬂtirﬁh\l/cﬁnf@dnt s

n ude, but are fg%f}{ t;n g % ts of mor&a@k wn in
activesGaroRVUS AH COE PRI e St irp e Brous e BRbHAY Ko

the afl aRPEIDBOEtEr, fohmtdfghhllpsmotfommcbste‘nlptddr@ suchsaa|beszytwiy, di(Cs-

corRigiprin i Pepriveedh e Bl om b kel 2. 1T ©

met hanesul foni ¢, p-tol uenédul foni c,
2-hydroxyethy|su|fonic, salicylic and
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stearic. Simlarly, pharmaceutically acceptable
cations include, but are not limted to sodi um

w@edoa®sisoam cal ci um  al um num |ithiumand anmeai/us006/032579

Those skilled in the art will recognize a w de

vari ety of non-toxic pharmaceutically acceptable

addition salts. The 1invention also enconpasses

prodrugs of the conpounds of Forpul p ;
ethoxycérthWVQin’é'@éth@%ﬁﬂa%&gg?'#wgmg{gyll’ %%_Je ' p%(rg)g l-cli;rgﬁlgos‘,) t|c(>)r%ally
substituted By ROABIRHAIES afd amiBefoming group¥ RedeassiiChCeldkyAMAe ar t

W

recogni.ze vari j hasotegines MWhi ch
PreferreghR{Pdmg ERIS v@@e%é&%@gﬁ?@ﬁﬂﬁéf%ﬁ phar n@ceut Lcal |y
represefts @epiicaltb eormduiattobihe geif t Brefaitpd cgiigs dncige 5p WLPgoéasgg ’
the co iuRYaridamiing Rurthdheeferedprodiod d
and am%?%%ﬁu?‘a’% ?g%%"‘%ggﬁgf@??ﬁmaet at hat iugiur%%pgg&a din
groups include OTM'0 wapredd” s JNAPNE SR 'BB)?S}%%S i c:orrpounc[ﬁ of
EAWeAohpoSitthiesiriBed higreig contpis olefisic gevide beridg okeiB¥in i n
the art and includ st e ' : Rt e an
centefséég%?‘“%ﬂwma‘,e?%l%ﬁuelgésbcg?]éz@{sg]i %’%P?E?weﬂd@d o,
com podﬁ@é Rickiié mdwgamzw,E-gg@iggW(hﬁﬁ. H_g}qeywse, all tautomeric forms
i val oyl ax |, phthalidoyl, 60 WD 2007/022n02
are alsgéﬁﬁﬂ%}éﬁg’g%ﬁ@gém et hoxycar bonyl oxyet byl oo o1 Those
. Sherinviiytion 2is0,60compRseRsIROPOIUGS O i ‘?0”8%% '

skilled M(%'je' M@ké@f%ﬁbﬁzé)mribw@n{hkétic muihsﬁdlmgigsetdatblyeymlrm}pdﬂygc!i o
n - r n [ -
ey Sl BB A Erpla e

. ( al koxy for m.ng,
Formuld Bsdseskilearia tHe-akd wilhieeogniZel a widle pariederfnen-tpxcAnpimace gically

a.salt

fqrm o Iy, miRiedi 8 egetaia bbradi ncl ude
accep"%tg%lﬂlmtespS?CQSaS?iV&@En%q’ éq@énah ammoni um O her cati ons
dimethitedionide. magnesi um and cal cium Further preferred

pfl}%@'o%ogﬁ(ﬁlb%eﬂe@ kbﬁ@rﬁllacﬂvﬁayMe&]’da]theﬁed omallgliteridadn t
cation such asS nmagnesi um.or, ¢ :
parenterelip B iNBEIaERAE SPBLET R R egie K mé’f‘%‘%‘fbﬁ“ig Hhignes
conver#{%riéﬁoﬁ-ﬁox&i ;hﬁ!‘mac@eﬂmbﬂyxpexﬁalgiegar&rs@ ELdJLHgﬂV‘FrSﬁq Vra%;\]clegg he
unl ess ot her\w se. i eifrdvasduldr (eg.,
e AT T el e
intraveoi)] igtiratsicolas o inir%mag@’ectmmor tng-!ﬂoﬁﬁ‘%&in@}‘?%?’}% e fﬁ‘? n .
additioi‘\:,]timgl%g é@gg@?ﬁgﬂarﬁgcéﬁﬁl e diatiohsmiprsieg b compaing of general

rodru of .the co
Formuta | anAGRaTBIeRICElY SHORARE ST OTE o Do YR s Buferel
FormY [ThiEhd Sresat ededcrgbesitt brat ormecye ben-tvsPbgraracesically
repare non-toxic. ph icall: el clvePhgredisigs.

LT il b
The phiratadicaitomhesitons cotaining exeRpNgsofgeRpral Aray!p LY BE !

nan:-t pXi a ' \etsl Ro@Hes apteabs agudous besly
form %‘ﬁ%ﬂe g{’é o%é{?%r‘f ¢ anéd??kdr?i ner él o | veog%ta & §}isl),mpS or
suspesidns, dispersihipl RowRers RT gfanulgh EMUSIeRoHG S BT GBher a
elixirSForrruI al may be administered orally, topically,

parenterally, i nhal atian : héthio
(et e AT SRLBL AT B AR oG FelaRY el
knowR @the @itifst tEhaameachue dichiaimacatiseroginositiensand é\“‘g’, CcOmPpOSItions

may %‘J}a(uﬁ/ ?ant (ﬁ érraorl]ga e%gsi Sleid frbRah@Erolis EMsRBAEsTsaateniagagesitd

Udes™ perclit aneous, - subcut aneous.

Havoiirt agantasaidriag agentsand preservaliveaAasnS)n OfdRt P RYKE ulm?ir , gir t
| DLE AL SRbad BhESddtatle Pephrafiors] bt chntaiqtiesackivaingragien

P“a"f‘?‘i?é‘. %“ﬁ g(ﬁéltl on, there i s provi

in adfixture Witk nemtoxs ﬁB?fF@P%‘C%l‘yé‘S??ag%Pﬁeaexgﬁgag (RRISAAE fof

general  Formul
mantfa@ite oftaBlR&. MheSLEXcpRhisnaybedataxbinpleciagt dilents ;syeh 8%
Ca|CilTr2 rcgrbgr?egg,oslégig% C%Ibogaetg,qé&ése, calcium phosphate or sodium phosphate;
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Formula | may be present in association with one or
nore non-toxi ¢ pharmaceutically 25 acceptable carriers

wanmboz2sei | uents and/ or adj uvants, and if desirerustobeus2s7o

active ingredients. The pharnmaceutical conpositions
cont ai ni ng conpounds of general Formula | may be in a
formsuitable for oral use, for exanple, as tablets,
troches, |ozenges, aqueous or oily suspensions,
granulgirged silslmltefgrq’nmwdge:rﬁs dor eyzraple: comn sterai|os plginic asith Bingjg

agentsS Pog%xééﬁﬁé%% tm%Y 5(':5@% é’ﬂd Iui%lcbffﬂgr a%ent%ofoﬁ?&@ﬂ@% tions

e B B 8o
magnemm@aara%n‘ﬁ@mwta@'dt%Ea'%rﬁhef"%ﬁlet HYFoZ eéS ay be
coated)JSWnBWﬁ edthhigdds. GOEPESEdsbonirhanatings afay be preparediby isowmay

techmgl@ﬁgq) g%]§¥1@316tpgw%rb? nq%ﬁcg%io ﬁ k %Cgtagg?llﬁt[a&%hg%t Q{dcwé?eby
providé elsostalngd agienbsgerariohger pgiedy §01i axemalgeatige |dﬁlab F@tef'altséch as

glycerglr,ngé/r\o {&t&&?@ggﬁé’c&&a’éelnﬁ 2leSafilye@nd pal atabl e

contal n thé active .i ngredi
[ ﬁorawﬁtlﬁmafpéor\ﬂj ysg mﬁyralqocb)%.péesﬁﬂfﬁiﬂ Re bardioeledy F%’S”'es Where'“

the M&&.ﬁ@%&i@ﬂmﬁs RKBH Witﬁ? Bh ekt Balld diléht Joi dxalbe, Eaktiurh barbonate,
manuf act ur ese excl

t
calcm@)gglﬁiﬂr@te qr%@cﬁin i qs&gﬁgglatlrgﬁ?gﬁul%s whe'ége@}eﬁar%ﬂg%lpgrgﬁér?t is
mixedSAHividRroasoinateium| factesple rahdioiliapid eepsifix as ofive dodi um

p?gwptileﬁ%lﬁs fo?érﬁ}é@& 1 n%l%str%;tggseﬁ@ Q%%éﬂée%w 1132579

({:1 %ent s, for exang
c@«qnecsus aumensn@ms eoniginihe agive matesiplidn afhixlyEswit expigients
su1tab?€‘f@ﬂt'ﬂla ﬁwaﬁhf@&tﬁré of g&ue’bhé BuspEnsiehC iSach étibidntsdre sadpentding

ents, for exa i um ste aC| d
o S L S BT SR A
methﬁ@ﬂﬁl@s{b Badiden alyimatee pdipinylpgsolidbme, gomdragacasth ag‘lgl(gqm acacna

dispegg]g & wgﬁ“ g?ggeé]?sr rg?y? l%)gr\gtgra%o&ﬂﬁwp 8ﬁoe{pﬁ§lﬂﬁ' BH&&npR, lecithin,

on an nitn
or comyiessation ptodetts nfaan alkyiene oxidel Wﬂ%@ﬁé Bgds. frGypmele golyoxyethylene

stearig%r@gﬁh%%%ﬁ ?Fb@u&é’ 8f etﬁ\jlén@%&ﬁé witB 1dng ‘éhaﬁ@l‘ph@ﬁc&ﬁlﬁﬂhels far

L,
examgleyreelagRcabi PRSP SEORHI SRR RIVECT BHEE V)
partigPEstérs Ué@eﬁ&%nﬁb’@gﬁad&& ot @hexitobslichws palyokygirlylabe sorbitol

monog%g’fS enQly c‘tohg%]sF%onoqr?qygg of gtf\glér)(e anMﬁddaﬂﬂlﬁ eétérs bR frohntebity
acidscat hexi@t anhydrides dai @qammewhlysﬁbkiam%s%b'taﬁéi@ﬂfioﬂlea"@r Thaaqugpys
susp&%‘oﬂg 3y %EB %%tﬁﬁ oWbI8F Rb pH&@rv@ﬁVeb VfSr é)déﬁip%cﬂt@l" tor h-‘]‘aropyl p-

er or an oil nedi n%) E‘F
hydrqzvu>enzq>atwna Op@f)@rqomn%?g%‘rﬁ 0ee 9 ﬁ‘ore f'%%f 'H% P A ?’l?r‘“
more%%lateh’iﬁ agehys, @hé’rﬁhs@cd@é@@n@&t@ﬁnﬂs | ozenges. Aqueous

Wi es@%éq%&%a%%sv B e 6} bioPe Rk B e i idfisth o' ©
vegeRblatl for caspersachisil, Gve hil, srerns @har soeanet gleije adirggal ol
such%g ﬁﬁcf E&r tfin.| Phe SIK3 eﬁsﬁ%fﬂ%&ty rb%)er@ lﬁb’é@%{ lfd#'e%ﬁple

I'ul ose, "hydropro | ul ose, sodiu
beesuaglhnat &@rafimwtyh@lpwr r%’feleg@ﬁ‘é ag@fﬂ}ﬁ?'ﬁq HRyReng-AgeniS Ay Pm
addeﬁ‘f@&rb@ide palhtB P8 bfl B@pé)’étldh@t rhé@ cagpbditonsmaybe preserved by the
nat ur al P/ c%?lur rh g g chs(ghacijl de, for exanple,
additjog of g pR{l-oXi de Aty roducts of an al kyl ene
OXDEQeerolblp)ov‘Naérts pndigiatsies éLdtabIefcmnpdperapm gfanagtiénus ghgpension

by th%‘taSﬁL cﬁélva? I Fovﬂig% % |I |8rqtli'r? % 19t$.|ree\klg'yé &Qﬁer% &e

BIT & pha
wettihg pgenti suspending emmd:@teammore meserm‘tuem s%ulka@lﬁ dﬁp%’a'n% 143

¥@Bnéd SHov
wettfl oG Eo0RtiG Bochd cto PRI DIFRLE drol) inuiined stdve.
sor b| t ol
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nonool eate, or condensation products of ethyl ene oxide
wth partial esters derived fromfatty acids and

wdhenorbpisoanhydri des, for exanpl e pol yet hyl ene Bor/bs1086032579

nonool eate. The aqueous suspensions may al so contain
one or nore preservatives, for exanple ethyl, or
n-propyl p 25 hydroxybenzoate, one or nore coloring
itioad &0 S AP FbBing dRNEStoring RferS fnTalsorBRr €
Add"""%%@‘%‘@%ﬁtﬁg‘ﬁaegée?@gW%uc da)ls sulggose or gagc arlér? Oly
presensuspensi ons may be fornul ated by suspending the active

'F‘P‘%Fn%b@tfbbﬁcoiﬂboﬁtlodé% ﬂfearlil)eﬂtldhl rhay disyrbesin éregfbren efrcdldrwster
o]

emuisigien P PITRSE BALFE ASoaiatn el BaTrRArc! P of Recd
Suitabl8 lémpsmﬁmgﬁgsnmyaydmmawraily@ctlhnmg@msn@r a)gagmle gqr@ pcacia or
gum tr%xﬁg enat%pallg g&i@% ok g?élﬁtl&%r R ExkedthpR sy B, I&Jltﬁ-“lﬁ g -esters

n| ng avoring agents ma added
or partiabestaredérived b@m satasrigs éﬂ‘éheWP'engQ"ﬂqeérfgf ex‘?ﬁ’@?esorb'ta“
monooﬁa%fg’ s édcrll@&fsaﬁ@ﬁ’pr@@c&r SRR SaRIChabal ésh@s wathl dihylendioxide, &om
oxi dant such as a C ac
exampﬁ?o‘wdyewthé(l?ae §Prafih BN Ol '?a?hs effils '0;5‘? Eﬁé%g’ ?é’ﬁg fipweetening
mwfmagu@Q@§m§uspenS|on by the addition of wat er prOV|de
%éqgsc%}alg;/ f effxirs n%&%%'f?rﬂ'fula{t& VA V\?étaféﬁﬁ rﬁs ?or@k%ﬁé SiyBsol,

suspen ng a one or nor e
propylme@wowmrbltpdaglucm Qrperesel %ﬁéf@mﬁg‘ﬂ%ﬁ mawétls(q wRgtelfent s

demul&nt, %‘ﬁ&%g@‘m}%@gﬁﬂﬁrﬁﬂg ah&cé biﬁﬂs edh&%aﬁh@&ﬁtn@l r eady
i'oned abov

compa BT (R B0 § e 2o G e PO S LB P ERnous pygpension.
This s@éﬁ)@%rﬂn@/\@ﬁ)&ﬁumw addortirgrtd tg kanwin e bLising hgsagdtabls, nay
dlsper§lﬁg/g V{(q oSS eg‘t'r%susg&ﬁ&ﬁgcfdéﬂs(f@t hgx%'%%ﬁ 'njr'én‘t?&%d%fooJeh She

formof oll-1n-water
sterile amdtanlemrsparathe miiylajsoheacderigipieiablg sQlutR O BHEPEBSIPN (B2 Nen-

toxic pg}JﬁFJH %cc@htlablg Hllﬁgn¥$ﬂ§oﬁ/§ntofor ERPHRe ada &mmam £3-butanediol.

agents may be naturall urr| g_g
Among the 6saEkaHHE oI 2EAEPLET halgUAK SRR gy, water, RingSrs
solutld?naénlzl "s@tdnh‘; s@QIGMrchloﬂ@e $on@ph at dadiisn, siamte ixedi$ eresoy
bean

comeF bR 0 S LB B A P bRt
fixed clondyi Heasm played moludiag eyntizatid rrmm@edigla@qr'dﬁs o eddiians fady a@lﬁ%
such assaf%lgc ] ﬁ%ﬂsa%@ Wa%h @ftut]é(ét% oxide, for exanple

ene s I'tan nonool eate. The e | si ons. nmay
arra@c@muadsfpfw@@@leﬁwrn@a | may alse1be pARBistERRy pran of
suppogi(cfrié@% é‘ﬁgr @btb?@cﬁﬁmﬁfh‘iﬁorb@f tﬁ@drﬁy| Ahed cmmbdssltmearehm ng

ent s, r exa cer ol
prepa rbéflnf"éi'i‘g t @ [H94Y n@ %g%%p%lgltatgg &R P %’%ﬁrnrhu t%télégé)gt ordlnary
tempe’ﬁétﬁl@s oarligeit at the rebtattengeretyre ang wilskearefatei nyedt infhe rectum to

releasce tﬁ%&)ru{; ?guc%qgatgr%lsghélﬂcﬂa &%@?Lﬁt\er a_rtbepo%}%ﬂ{yféﬁé? ?H&MQ al

ons ma ormof a steri

i moemeeOfaaﬁmétmfoﬁﬁm@lle'ﬁ@i h@)@ﬂmﬁ‘i{éwatﬁﬁ“e"i@ i sterile
meduﬁr‘l‘f’pﬁﬁséir‘a&t g@én@ﬁg fdtﬁr!ﬁw\iﬂﬂé@ a6 ebrsbengation L{Sbe karoekher be

art usin ose a rsing or wetting.agent
suspegded ﬁﬁsﬁ;‘%??&ﬁeﬂgmaél?nt"gg?'ﬁat dﬁgggrﬁa%ag@%y mBALY &1 gc ga\%e otal
anesthéts, p{iés‘éwah@slanﬁ eaﬂ‘eahb eggteartetdissolvedip tie \zedjlolee a

sterile.in { t | Uspe

¢ 50r wenEhEGD P G cRs Bhpftl Bl BT BRU Bl Bh 00
formutatiangdre peeferablsapplied ana tqmcal B!, Ispregrdmineint or crAﬁmn@f 3stve
supp@s?t&? p&o?g'in%g\élﬁ@é&ilvs ﬁ]g?erc‘lfén{%% X?cﬁ‘él%n{obﬁtof EHexBfpe! n@b'IQMS d0%

sol uti on and ISOtOHIC SO
i, TeEERS IOt IS repsh HaTara D14 B % Vit Whog ol efedin an

are
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conventional Iy enployed as a sol vent or suspending
medi um For this purpose any bland fixed oil may be

wepphoysok i ncl udi ng synt heti c nono-or di gl ycerpdpss20061032579

addition, fatty acids such as oleic acid find use in
the preparation of injectables. The conpounds of
general Fornmula |I may also be adm nistered in the form

of 25 suppositories, % for rectal _adm nistrati &n
ointmeof, terastiv ingredigna gay @@ﬁfﬁ‘@ ved wiseitgnpasaflinis prea wataymisgidle
ointmet Bdsag t he drug with a suitable non- |rr|tat|ng

excl pi ent t di
A0 koSt B 2 Rl RS AR bt
cream fmbé Ifi désrrd”dethe @qtieows pbaseraé theasesn basednaygncl@gchar example at

least 30 /Sgll &L spgfgﬁ%}ngg oﬁo??% £§%ﬁfeaépﬁu@%dﬁbhﬁ -§Bmannitol,

oun
sorbltczhchlucanot pelv@bbzlmgémbqnmrwuweﬁ ﬂzfr%qfe?heﬂ%mcaé@"wé%mﬂ Ma¥The
desnraglg%mdggfésm b, \Wﬂcﬂ Qﬁaﬁ&i@' a‘bk@rpﬁb’ﬁﬁbr@@rﬁ&@ﬂér{ SHthedutivs ed,

n eit h
noredig e BB 6T O PSR 2oL DS GLston SATBL LB R
enhanﬁéremru\dammeﬁg/lsamld@wnﬂ eclaing asalegst The aomjpminds sishis inwvention

can al%g(hﬁee%/qe{lgi'nis{e eg sbggtragnsdc‘e?rkgﬁfe%cg fPrE@%b?X@pl&ﬁ a(ﬁﬁlnlglrratlon will be

acconfpiished|uaing emstcheihgy péthe resBIVpir apghporeds rembrapeype a1 of geolid

matnxs(BFl ' In Bl E%% th@ bcfive 288Nt @Heh@ée@cé’tﬁmlﬁdi@@@%hﬁﬁé peservoir or
cont ai ni ng t he

active ingredients i
microgPeLIRE LRl PIEETDHANCS S GCOE Ao R pAte SRS B s
contad Qi Weskingl nilesda gd rrefrecipibhty!f hedictive dpbAbisvihsorbali émough the

skin, W}rﬂ@ g f@ﬂif%gnﬂgggﬂowoqfﬁl?eg%u{%l?ggﬁg|s admmlstered tg thee drecn ient.

In thewage dzfmlermp':ipelyefd thel enhapsiutatieg agsat @by alae fyn@t'on @s the membrane
The tr@‘ﬁs{a@FmJﬂp%ﬁ chHé"éh@%BhpQ@fﬁﬁn aébﬁefbferb%tvb?ﬂ%lyé‘temtm an

velngre ens forrrulate cam
acheshrs SYFET Piids &h CicSTHRRTS 8N § PO st patin. TRTLARSS e
em uliﬂ?ﬁ%ﬁth%ﬂnkh&nﬁﬁm dbﬁﬁ@utﬁ@ﬁom IRedwidiagrefionts éwxaaknowve neennér.

Whlleﬁlileomﬂs% (ﬁ)\?y ﬁ?lp%rgra me&ﬁ*{ glx g%dlrsger l %9 ré%%r?s‘é%rlp&rﬁre of at least
one efulshiet with a @t gradioolvith pah pdéatiapt en ell gﬂrgfer@blyamfwdrﬁmﬂl@r es
emulstifpe? sqrg:fludea- tﬂ%eﬁ"tgp\l\ngiaé %?ﬁlﬁyéfﬁ‘ﬂélﬁé} \m‘ﬂc\,’h adlesd £ @bbilvzer. 1tis also

ances a sorptlon or

prefenpgh’retmcb,[dp @nth@n ofl ped afati Ragethpr GlesmuisiierE BRI WP ski n
stabllﬁér(sqmé u@ftlfe%tc%ﬂieoeénﬂﬂéﬁfymgmmrﬁ&h@\ﬁ/aﬁtdgehhedw itele oil and fat

rati on ncers i.ncl | s d
A A e R S e b
the cream f@hﬁmtum Belnksifiérs aed enlulsipn atabilizars skétabla for gee indee

formui)erbtlgfgﬁ‘{)tﬁ ‘SR ﬁn%ﬁlhe ?Qgér{‘écﬁ%géﬁ E@ Qef%tleélgpeﬁcohol myristyl alcohol,

using e reservolir and
glycepfd)moupzsteraea‘mraaﬁ éo&ilw @umi swfeten ameng efherpalkitejchoigapfisuitgble il

or fat€ fdr R formRRRon B8 atRicdis He de§|réﬂﬁiolsMSﬁcﬁgﬁopertles since the
contlnuously fromthe re

R e e e e e
formudtioas iswary I(M] ITRbs, it dréam smmmuembtyrbeta‘r@nsj{easy oronssiediam

o S LS ol g P oy RO,
contdflepsyStréightive beochiedehaigenend- or dibrsiorliot e&t@ra sueh asiil-isoadipate,
lsoceél?gﬂegﬂa%ngmi)%éﬂ% di SI o‘?&%ﬁ o?% rfé’cfy%@ﬂh”l@o%ro;)ghﬁynstate decyl

unctlon as t rane

oleatisopranitrite puqzlaat@ﬁatﬂ%ethﬂhqxuw'm% SRR PraRched
chairsdsitdré Rl b fdedeitess Yiidly ®Ebed Ao or imeEdisination Sm&ﬁg o theh
as an acrylic enul sion, and a pol yester patch. The
oi |y phase of the ermul si ons of this invention may be
constituted from known inguedi ents in a known manner.
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20 Wi le the phase may conprise nerely an enul sifier,
it may conprise a mxture of at |least one enulsifier

wowdohozséat or oil or with both a fat and an oPdT/US2006/032579

Preferably, a hydrophilic enmulsifier is included
together with a lipophilic enmulsifier, which acts as a
stabilizer. It |s also preferred to include both an

oil and a fat. ether, the enmulsifier(. i th_or :
proper{jgst ra@iiied. ;%Iieglﬁtlyqué gpp g)eltwgpgmbltp clgs wéfq) %ﬁ‘paraﬁ% and/or
fliquid ;:%Péﬂlrﬁd)rfomdﬁﬂ'nr\w,ollﬁuﬁ belgedvax together with the oil and

bl—?%@ ulams (’SHIT?%E%, ht%{nﬁ% gm}ms?rgt %SWH'érfésé ' lﬁ)dld?jte%%]%irogs
whereio trecattifeingneiatts aresdisselvadl of S‘uséﬁ!@edﬂb&@ﬁw ggraef, especially an
aqueo?%]saoWeln{ e aﬁﬁUetn?q%d?enftso T hé! 8fi- lhﬂarﬁrhﬁtoryfa‘éﬁMh@édhéms at

inventron inc Tween ,cetost earuglx
preferaplycrsessint inpyeh iopyylations, wr?oqoncergﬁ'PMQfﬂ 5 fﬁ&H Yot Rpiapeously O
to 10%S5Hd pié?ﬂcbl@lcly ¥bous Y 6H:ab/R. F@Wﬁbﬁ@e@tu@@ﬂﬁose&’h&e adtioé cemmfunds of

I
g
the inditesiobutb of adnyinistfatibh.erhacbinpeunds mamtwa @dmlxefkwsﬂn lagiope sucrose,

starch Po%gérycetllﬁlggege#ég g él%n?f&%&ﬁ?%@%lés“e@ilkﬁé@f@@ ItAR stearic acid,

he cream shoul d
magnqsiust @ﬁ@rmeymmq&lumm@r siyn angpplciiny sl ﬁbphogﬂ*&fkﬁfé%alﬂfuac
acids, ?B@@HJ @tad i, %Huuhm thgﬁ\afep B&lyﬁﬁwmndoae aandiotl pbipadyageohol,

and thep, gbﬁtedr% ﬁacapswa@ﬁ ngi)r& %tgigﬂ%%{'rirg%tla& éﬁr’l S%Slh cq sulgé &QSQ&Q
may cOitaih acaniglat-esleaske Somelation astreay (et mpvnqjgd;pyld@persgn ptagptive

compcajgg?r] i%)’gg&g;i)rgéﬁrﬂ&ﬁ‘l | cbitids¥. I%?ﬁ\gl?tloﬂs?&rﬂ'a%l@ral AYhinttr@tidP may

SO rop st ear at e,
be in the @trmyi prjeplis ymomanaws BotonicistasiRinioplopSaEE @ SESRaRTInS.

Thesees%‘u%r% d‘fﬁku@&eﬁ%ﬁéjmay-r B@&@pé@d’ fro sté‘ﬁlfécbowd@r@%r @raniiles having

nbi nat i on, de
ane oq:s@qrp Lgéﬁl@@él’ﬂf?ég glygntsgp%}ygl?e(dﬁ’gr usreér\éﬁﬁ Ecga'lu aponsr%or oral
adminftra@inn@hd ?t?hgbundm r/g;liy treedigsiotvgd [modater, bolyntlmensmholawopwrﬁmele
sqQft paraffin I r ra
L R L e
chiorided endiorstarious miffersoOthreadiyvents aad moges @f @émw?érathqu?ﬁ% well and

Wldelm%gvﬁllrpthgBﬁarﬁﬁgél}ﬁ@allaﬂgred| ents are di ssol ved or

ene In suitable carr p g) f
5 GBS 4 S OTEG3 O 976 Sheut Pung REAG: 1fg P boram o
body \?)él@ht-pbﬂiﬁéyadmﬁﬁé?ﬂulm @6 treatmehtd tredibend-midiasted porefitenstabyut 0.5

h f
mg tolabo% o pe!é Beieﬁf gﬂ&%b@?g almglrxlﬁc‘[ of Qc‘lt@%ﬁlg%gﬁ“ ?lf %rb q{om%m%d
with tizebeznter inafé¥iala/towproBate & dirgiagesage torp wlb@s\e@epenm@g w@mtwost
treated %ﬁ@ ﬁ\%rb%ﬁlcglfar nr?_%g@ of 39:95?@1@@&1‘ Hdshgy/ L‘ﬁ{‘ttfbrﬁ'l% val @enerally contain

one or nore ad
botwean OB SEPHL G & SHOHLEI0NEE AP GINeIIATESIBT. ToR P Spsedende,
adminldi&re§ AroRUS e ﬂﬁt)és & daglTh Xrectasé bitkinaohdisens, ismay bse, 10

prefer@élpﬁcm;egg%g\gﬂplwll prc-é[galr ng % %oﬁl%tgt?rﬁ%t i&vsaih\l/( l{]«Qn f% tﬁecéf%ﬁtéag area

two tsfoaainadses, dayagnesi um oxi de, sodi um and caI CI um saI ts of
pLIEgﬂs RS lng s@i{églesf&] III;ITé'ia'hSn oﬂﬁélﬁfﬁa’h?rgfgl:l%é &Iutﬂﬁ@&r\cﬁsu@bﬁﬁsnons
ums Al rro one
in pharwigasitieatly amapmb@l aquecamr pwewc sl @am&itur@dbarﬁ% andt ed
pOWdEI%r Tl‘réq,aﬁﬁ'yr 8Ad BRBbIMoRS hdl 'c&ﬂam %lmle%ﬁﬁﬁécéﬁucﬁﬂy acceptable

contain a controll ed- rel ati.on
exmp@gtSr@ayie%Ibﬁ PBQ)’edEE? GORPESIHANS Fay e FIMEF 5 ngfa@ nasal
respu‘étb?@l‘ébﬂé%ﬁ |BcanycyStsyrefpst] mﬁmttloﬁ@Mbwbamwlzed by use of inert

seses ryeprian o s g o BB Bblh ABe o1 "

i njection solutlons or sus$pensions. These solutions
and suspensi ons nmay be prepared fromsterile powders
or granules having one or nore of the carriers or

di l uents nentioned for use in the formul ati ons 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,
we@tdvwangdso2 corn oil, cottonseed oil,
oi I, benzyl alcohol, sodium chloride, and/or various
buffers. Qther adjuvants and nodes of adm nistration
are well and w dely known in the pharmaceutical art.
nebuhz%sb‘%gi@e h\‘éy 66 sitfthed R)ea RESRLsk¥nt bF ip@IAIROM poitive presstie-

per kil ogram of body weight per day are
breathipng BREHING. n the treat ment of the above-indicated

PRIl bé LRMSstOE aoev@r,Shat e sprcificodoab tavel for apyperticyar padent
will de@%\ﬂ.blpﬂﬁ%i w-léghof?egg él}:fra&ggﬁ\telat\éﬁnt? BEhe dp&ilc c‘bfﬁ%&urﬂ]ﬂy be

s to produce

employsidnihe agel bedyeeibitr ganaidl healthr sexddgieiter fadmprsiratiere “P‘r‘é%?f
admlmggeﬁ%ﬁ &fd ?ﬁ? ﬁ S&rdtidh tdrlﬁbuéoﬁ{blrfm&iﬁar@fthélgéﬂeﬂﬂyﬁ the tpaRibular

uni orms Will generally contain between from
dlseasabo@ﬁrgolng@eqagy about 500 my of an active ingredient.

Tﬁﬁ aaﬁirﬂls‘t?aﬁ’cﬁﬁg n@ﬂhurh@n alglalk ths tammditibm mag elsb de faddad to the
doses

animaljgedsyy dﬂplgrf%\fv%tsi é{] gy g%%ﬁrg\llenl&{t tosl%c a etagiiel Jn'in?é] ?eed'ahd may

prepara i on of
drinkirgavieo cadsosttfons ko that the enrtnabtﬁkQSdn altherapepiealhe aPRipRIgte quUARKtY

of the E%rwgq%}ﬁ{) leﬁ'%\%/lﬂ?ltéj@%f iy B oAl @Rventet foadsésent 188 composition

l ati’on i nclude sol uti ons and
as a pembpienaddiies to the feadar SHRMAWAS | y accept abl e aqueous or

0WQ@@&&oﬁ@sVﬁmssdochhermoKéleﬁﬁest anerefbreneasilinclodingl patsnts, are

The "%ﬁ fﬁ n;ﬁs%tlons may contain suitable
incorpgaiad R ERIN Y @ fweén:%'b? BY% 35 excipients as describe

alypy ievertibeisdiuspated furibersbyrieeyfolievisgienanipiasewiieh &9 nevtaibe or
cons’crrgx%l al llml{ln%S[Ré [n%rﬂiro il &%B@i)lf Spfrit oC{ﬁ@gpééfflc?VQ%E@!?bé?dé%f:rﬁbéGﬁn

e ne Ized by use of inert gases
them.or vapori zed, and breathed directly fromthe

&_17,’ Et'aﬁhq Q{aYe?lQ@ IHnd b Aibud fidrmediates hh@ b6 Dbidbed BOM/cOR RO
P us21

116/ 1132579 nepul i zin
sourcss, PEEREA 10D COTFERAM A PER e POTAS Gl pERiref Bsing knowm
synthétlc@fsihgde. breat hi ng machine. It wi II be underst ood,
however, that the specific dose |evel for any
parti cuI ar patient wll depend upon a variety of
f d3enerat SymbeticiPrageduresactivity of the specific

H @%@?ﬁrﬁgarﬁi s%ﬁ%h@%%%meﬁ %m&ﬂﬁlmeﬁﬁé‘ Yupisibghiere gesaavitbut
ea

sex, diet, tine

trat
furthes awiisption LalepBAhenifiRg stateh Q%‘f“q%% Pé’?’i“ré glre}%’p}ﬁ b€ Bbiorft on
reco%fé’élb@ Mm@gnoa@dl fldtes @ Werdki siicafget0eFpar t\/lsualiza’uon was
eas er goi n a
achleﬁ%ﬂ: ﬁb\ﬁﬂ%ﬁn%%qn & {ar}wg{gc\@% 85&{%0918%&1& §&13 &le{hgahﬁd? other
comntich stdiing r@agaTds. EI&@hmmaﬂcvgranhy iMgs mqfqgmed p§|ngral§}1eb§ Blotage
Flashcmxgt@hea'ﬁalge%a&%ﬁ@ﬂké‘bé ch@ns i Hﬁh pE@@d c@lﬂﬁhni@i Merck silica

0Sitions s the anjm I%es
gel 6,1238-4Pf @p@!ﬁe lﬁm@éatw HEbMEE Pﬁﬂ.fﬂfa‘ea QR AN E?‘Pst?h'?é
perfofRAHR fhid Etordhieg@phi HiNMRSpebitatwerd tecordyd ah sihebe Varian

Gemgu%gotl\(l%%sn;{e{;{rcerw%erf o ggr%er gy?q%ng8§ M %Eecﬂ%}ﬁ?ﬂer PERSHhXalsRifts

are r§boﬁ§&i PYPMES) armd Wdle sal:bcabedusnig thoef urmilehtem’tad solvegt rggrhance as
n i nc [ ated
e e
spectroraetat doonedtes tolah MﬂMS@'@Sﬂ oG W%er by the fol I owi ng
exanpl es, which are not to be construed as limting

the invention in scope or spirit to the specific
pr Examplay HRILRiocpdires n
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them The starting materials and various internedi ates
may be obtained fromcomercial sources, prepared
wd e@mogsoner ci al |y avai |l abl e conpounds, and/ orp@r/epmnees2s79

usi ng known 20 synthetic nmethods. General Synthetic

Procedures Reagents and sol vents obtai ned from

comercial suppliers were used without further

purification unless otherwi se stated. Thin |ayer .

cHigh Reaseide &jskid GhaamaesrrpivbELEhprocesiutes epwioyedithg follgwing,
methodd.| 1 ca gel plates (E. Merck, silica gel 60, F254)

Vi | i zat 11
SMahg %ué&%b?ﬂ%’%@gﬁww@ﬁ?@%ﬁ%' FRTLPE i eihol,
at 2 mtanmwhest[aj=0i1pgrifeacperticacidin asker,dRI-0 ik wgtrcmcpﬂopth,\md in
¢ . ,
ol HAAFA PR 18 s o i, Sy e
nm defegtioniBBkCsi | i ca gel 60, 230-400 nesh). Preparatory

"ﬁlefro&‘@s AR %{:l@ﬁd@ﬁdl@ﬂ %p\(?ﬁrigallﬁ ﬂai’/@@t@-ﬁi’r |dbb$@a|§cﬁ in hexane
erformance I | ogr a ectra were
on & Chisge QTSP TEPR 2 S OB 220 PBGBSRRa 211t

spectronmeter or a Bruker Avarice 300 MHz spectroneter.

Ci m%calogggl 1;the |n\?en o] ERYeL p(?gpar Wrﬁé%d@@quﬁﬁhe art of

undeut'erat e I'vent resonance as
organicisymhasis. Fot @@d‘&#&dthelmm%@%@lf thg inyepiony exweltRSRllon an

Rith6r@BRE6T Grdolidphza
e on 85| As1440 o roggb s oizss

teohnipiase BTRI0BE CEEMWRDO670 602503 SBEw DERGON BEaTPe B e
inventiBhessSoutihet irfthé d)ll@wh@ ﬁﬁteﬂ@lsap hy ( HPLC) procedures

CBlRSH, LS50 8L 1LBHD o TRLA e YEHBOR, FonyBniZhd hrlcing

groupb ofay, be rzace$§ary|_tbmreyenv\p@ta¢n [uAg‘,tta@allgr%qsrfrqm uu@ﬁe@g@r& yndesired
reactlafs' d ShﬁbbY@Fl%fecm{d?’brogpsl 3 Hri’oﬁé lﬂﬂk@(ﬁ@ bfo% s”?l%\ls dvéiinad suitable

nitrile on a Phenonenex Luna

condlm@ﬁ éqngm?ptln@ apg gqqgﬁteﬁtglgmaﬁ&u aQﬁ_H@ctloH @{q Wﬁlmé?tom@sn the
art. Kor MEHHEOnufierd\? prew@etinat grourgr @didesdribedrpi DWVn@ré%IDeZHh%G M.

Wuts g{ptlegtlng é @rl OB@?%%I}? %ygmth?’e%ég%?cong Edlg%q)v fr’T?cl& %v Y oﬁjgzj\ i and

referentes clt8d theeiconpounds of the invention can be prepared
usi ng nmet hods known in the art of organic synthesis.
For exanpl e, the conpounds of the invention, as well
as all intermediates, can be synthesized by known
processes using either solution or solid phase
techni ques, as shown bel ow. Representative procedures
for preparing conpounds of the invention are outlined
in the followi ng schenmes. 15 Additionally, as will be
apparent to those skilled in the art, conventiona
protecting groups may be necessary to prevent certain
functional groups from undergoi ng undesired
reactions. Suitable protecting groups for various
functional groups as well as suitable

67



10

15

conditions for protecting and deprotecting particular
functional groups are well known in the art. For

W@X@mp2892 nuner ous protecti ng groups are descrpdpUusions032579

T. W Geene and G M 20 Wits, Protecting G oups in
Organic Synthesis, Second Edition, WIley, New York,
1991, and references cited therein. 67 WO 2007/ 022n02
PCT/ US2006/ 1132579 Schene 1 R4A R4 RB R3 R3' R3
eildine, Rio RL1 Rl Rl1 toluene, O=S=0 0O=S=0
reflux NN -H0 O Q PhCH2N3, R4RJHF, R3 RS + refl ux

RIQRI1 R4 R§4RS\ O=S=0 HZR¢' [R; RIOI Rl11l
MCOH O8 R N=N N NZlé I heme 1, R, R3',
R4, R3, and are as,dgfjpetd nYf ofmula 1, and the

ket one i s™NMicorvelted tiguédae enawmi=geoby refl uxing the
ketone, an &§§FQal ent mefuxaci d (sysh as 4 5

t ol uenesul fo aci d) 4@ an eq ent of a base
capabl e of f ng an enanine, s as pyrrolidine,
in a solvent YySuch as tol uene or hi gher boiling

hydr ocarbon s@ vent, while renoving water using a
Dean Stark trap or other dehydratd nmeans. Fol | owi ng
conplete reaction as evidenced bypMyR0f an aliquot,
t he enam ne isRi sol ated by washin Tm;hé Yol uene based
reaction rrkxtu‘b fg%irth aqueous Na x and then with
sat. Nad . ying, the 10 solvent is renoved to

e
afford a pgrods

guyitable forR ] diRate use in the
next reaction_Jl_ 3 3
B_\T’—O Pic
N MeOH R R4
0=8=0
/,NH N

N=N
Z N

ke

In Scheme 1, Ry, Rg, R4, Rs, and Ry4 are as defined in formula 1, and the ketone is
converted to the enamine by refluxing the ketone, an equivalent of acid (such as 4-
toluenesulfonic acid) and an equivalent of a base capable of forming an enamine, such as
pyrrolidine, in a solvent, such as toluene or a higher boiling hydrocarbon solvent, while
removing water using a Dean Stark trap or other dehydrating means. Following complete
reaction as evidenced by NMR of an aliquot, the enamine is isolated by washing the toluene
based reaction mixture with aqueous NaHCO3, and then with sat. NaCl. After drying, the
solvent is removed to afford a product suitable for inmediate use in the next reaction.

The enamine is converted to the triazole by refluxing the enamine and an equivalent
of an azide, such as benzyl azide which is illustrated above, (other azides, such as C4-Cs
alkyl azides or substituted benzyl azides [ with groups such as OMe, halo or Me, for
example], may also be used), in tetrahydrofuran or a higher boiling ethereal solvent.
Following complete reaction as evidenced by TLC, the triazole is isolated by diluting the THF
based reaction mixture with EtOAc, followed by washing with 0.5 M citric acid, then with sat.
NaCl, and then the reaction mixture is dried and filtered. Evaporation of the solvent affords a
product, which is purified by flash chromatography. If desired, The triazole compound then
has the benzyl group removed by stirring with catalytic Pd/C and excess ammonium formate
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The enamne is converted to the triazole by refluxing

t he enam ne and an equi val ent of an azide, such as
wmenzybrsexi de which is illustrated above, (ot heeT/US2006/032579

azi des, such as Cl1-C5 alkyl azides or substituted

benzyl azides [ with groups such as We, halo or M,

for exanple], may al so be used), in tetrahydrofuran

or a higher  boil| ereal sql.vent .. '
i metizgpigr arans iRteT ohos TP o ety ceer Sy enBALC,
the de-bedyRitesidridnpleds Isoktedgiteiiterigandisaneatratngdie wactionmiiuie. If
. it h. A | i i i ;
e e SO ISRARAAL D bt
triazolwingy ihee bp §irier manipieied (cPpvertad Nt A BIFa Ay |Rtass syliaylated,

5 etc.,) LSRh WRAHoad kh&hifi tfe arRr oduct, which is purified by flash
chr omat ography. If desired, The triazole conpound then

e benzyl group renoved by stirring with
catalyti ®oRgd4 C and excess amonium formate &8 WO
ML oI F 71 08381PPCT/ SR 82B¥9 in methanglgor
her hbghesa@l cohol ol | owi ng"&Bhpl et e tion as

evj denced by TLC, the dg-benzylated tri arede i
isolated after filtering and concentrating the ¢om,
reaction m xture. If desired, the triazole is
urified using columm chromat ography or prepaBetd ve
LC. The triazole may then be further mani GE%t ed
onverted into an am de, al kylated, sulfonylated, 5

o ;(d:.,)4-5:‘&i?5t%?d£5ewéhod38knovvlnliPBP e) grtr‘%gghel oc -
-to yic ' r_(ally stro c '/ co2t Bu

) 1—%‘3——%@% alFét—OZ/ t bu{-@alﬁe—acrylé{“ N 2
MQ2C 3 C02t Bu o 0c20, § 4- chl ¥r@benzene BOG

o O i - O sul f onyomhl ori de, GtBong |  Et 3N*TRéo.base
CRtBuN = O O N Me02€ O co2teu &X2tBu 4 C02tBu C02tBu 6
5 7 hydrazine Cl cl 0=8-0 NH4' HCO2-1 0=S=0 (O=S=0
POCI3 f Pd/C
‘hydrazine

Cl

Cl

0=8=0 POCl3 Pd/C

N

HN Y 8
HN

OH
6-(2-tert-Butoxycarbonyl-vinyl)-pyridine-2-carboxylic acid methyl ester (2).
Methyl 6-bromo-2-pyridinecarboxylate (1) (5.0 g, 23.1 mmol}, sodium acetate (5.7 g,
10 3.0 eq), tris-O-tolylphosphine (0.7 g, 2.3 mmol), allylpalladium chloride dimer (0.34 g, 0.93
mmol) and tert-butyl acrylate (3.6 g, 1.2 eq) are mixed in toluene (25 ml), and the resulting
slurry is heated under a nitrogen atmosphere at 110 BC for approximately 12-16 hours. After
cooling to ambient temperature, the precipitate is removed by filtration, and rinsed with ethyl
acetate. The filtrate is washed with 1M aqueous citric acid, water, and brine, and then dried
15  with MgSO, and filtered. The solvent is removed, and the resulting yellow solid is
crystallized from EtOAc/hexane to give the pure product as a yellow solid. MS: m/z (EI")
264.1.
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N HN 6 HNN- \N 9 HNN 10 HN OH C
6- (2-tent - But oxycar bonyl -vi nyl ) - pyri di ne- 2- car boxylic

wa@giodormsvhyl ester (2). Methyl PCT/US2006/032579

6- br ono- 2- pyri di necar boxyl ate (1) (5.0 g, 23.1 mmol),
sodi um acetate (5.7 g, 10 3.0 eq),
tris-Otolyl phosphl ne (0.7 g, 2.3 nmmuol),

Sty aan- gty Sipegaing Bkl ati Rafivigster 1
t Clompoind 23 .0d) )is disswtl et lireglacies atdticagid (¥} mb) agd P, {0 rag) is
added%%g ﬂaﬂmg Ry S Ak fOSR aﬁer%ﬁ 5é§§0?fo¢3fo% s SRR ERE el Y

ours coo to a nmper at ur e,

removedby firation mr@taahecql@ RO é@lvw isfqvpRQrated &ﬂlveatﬁa desiied ed
produé’é"a& B y&iloxdi, ’Hﬂ‘ﬁﬁlh&(bégoﬂm fs st 3@t §40% 3\a@§1hﬂ¢) 2’6‘112 532 M

eous cifric ac dried
1H), 2?6 Zﬁ%(w %E@)@?’érﬁ? (f'l Wéﬁ@é -1.88{g, %'8] \75ﬁt1 efas(”b éHb\?é@ 1.33

(m, 118Md . t1beoz @syhL.i ng yel low solid is crystallized from
Et OAc/ hexane to give the pure product as a yellow
solid. Ms: nt/z (E() 264.1. 69 WO 2007/ 022n02
P&{2-td8Bdtbgyati@b-etyl)-piperidine-1,2-dicarboxylic acid 1-tert-butyl

ester?n{e?hﬁgéth ﬁl)lt oxycar bonyl et hyI) pi per| d| ne 2- car boxyl i

ester (. n‘@ound 2 g%f
ds?grgmuméé (9 §oke F’tﬁﬁOI‘éRé’é@ methy n%lc'(qu@erﬂq minbieftyigmine100
(0.81 rny)and eBoagd g@ho rhy)cb"r@g@n @Hdé@lnThéSreﬁlﬂ!’rfgl ne.situwts sfirfedRaFdom

tempofs i Bt DiF B0 5T koo el shipod B8RS

washegwathaaiaNedCOg ( tglcabartdrbelnej ence)ehlitds trpatU@umltrdﬂg&OwH ffitbaving,

the so&&aﬁt |szrlaglfugé¥é ﬂ\ﬁg&gﬁ%rt Re g% 30%§|5ed§g% c?’as4€6>a’ie ggIIchrBil 1l NMR

(CDsODP 488)(bs, 1HY 324 (88 1 3.76Hp, 3H). 285-2.36.Gn(4H). B8§-1.50 (m, 24H)
105&)u13e3§her{ Bmpblihl 3 |s]coilxqert13d% £dMpoubll 4, other frotectmg groups,

-tort-But oxycar bonyl - et hyl ) - pi peri di ne- di car bo
such 3 qzcoré’@l‘%y'ﬁart@r‘fseﬂutyl 10 ester 2-nethyl ester (4).

Cgampmd 4%3 é&wtlfﬁrté@)wtol cdmMPbERIE M,etfbatmbnmtﬂha keoe tsdglz gfande
e m
organ rsglv?rlji ether Qe m&ﬂ? '8%"‘% Cﬁé'zﬁti'c%gt %l“ga BleS scznrg 8?% Qu%%)

sodium ethoxide, pofaesiam terebdmdder aghlithiuMiésapropy Langidé, KHMD Sitead the
like. %it%lﬂe g%tghlE kglg% &gﬂ%ﬂlg@/ étﬁ%ﬁ)l E]-bﬂFObMﬁea fe %I&?’éﬁ%on varded

_ : tw ce brine (once
produgtissaacaplisheg bPhnewysiizetiomef ﬂvq fft'toee pags; folowadhy agpdracive | s

workubeﬁuhf@andﬁloacérﬁ;s@warsog adcOm@lisnéd byfRclesiliFfion Aeesluct as a
{e\ gbd\l (CD30D) S 4.85 (bs, 1 H),
Chmm&"ﬁ@"%wrp’fp "’eé* (s, 3H), 2.36-2.31 (m 4H),
1 C86pdurki(® i§ mpn\/élfeéd) to theTiflgoeacsiafe sahi ehcagropod 6 dy Beatsmient

with ngﬁgrﬁﬁgéog%iig %E@ ffﬁgcg%g;bp %gai)r?raglbn 6f th® Eﬁ%oé: 5&15‘ glzfgé(wi*égﬁ/ent that

. used oun
is pregephvert ed i nto conpound 5 by treatnent vvlth a strong

b?ﬁ@tri‘flﬁbr@ébe’éaﬁé)ségttrcﬁg&h Lﬁ@th\;fé%vertela% Saﬁpd%@mltl’@&n@nt

| Z | ul

with QU B oS oD Ry ARBRe DALl Wk T 2hgye)
and tridthymiriedpylichlawmethanKHYDIBpouaD @ i¢ ibelated bk dilutifg tHeabdation

mlxturler\n%ﬁ rlgilt(? S% ?(glké\ﬁ@& 8}6 \P/Q%(f%ng;qﬁe rr%% gfﬂ@?clrgan]- SQM: gﬁ@ %q e?&s acid

and satetatedaiqieausiNgG |, ddllowbe bstreaﬁn@tmabe dr>ﬁra:ﬂ ag@vue tiltelyipg apd
evapdratioh 8fthé ¥&vent. Purification of compound 7 is accomplished by recrystallization,
flash chromatography, or preparative HPLC.
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wor kup. Purification of conpound 5 is acconplished by
recrystallization, flash 25 chromatography, or

wer@parabi ve HPLC. Conmpound 5 is converted to pdEUS2006/032579
trifluoroacetate salt of conmpound 6 by treatnent wth
neat trifluoroacetic acid, followed by evaporation of
the excess acid and any solvent that 1is present. The
trifluoroacetate salt of compound 6 is converted to
cooppound 77s bynvertesHtireamnpeMAg biHreatragit pihgrceshnygFaze in

ethandl %FQ h@ﬁer‘bo@ﬂ%@l%’&? A& Flé?l%kihé ﬂ’\@antG@' @oimpeurid/dis GdlatsH by

ove) and tri et

evapoaﬁtla% thereaenass udrazinganfRicnhg! sp! VP&P/ Pé‘?i% “5*? %’H‘r’} FIMEPYRE g
accon{dﬂﬁweﬁ%@%drﬁmlhzﬁﬁdﬁt fidsh cwaﬁmt@te@m,,orbmpmmw washi ng

| t d
ahomoh i B S TLBlEoRUART 44 felhafyiieaite 8 < 1)
phospho@is piyehloadse which Can b@usatﬂgasammsoh@vtapﬁmﬁsumaﬁSRSPrL{SWéychlorlde
is rem%%cy %a?? o érﬁﬂathérggbnﬁ mé’(ﬂé{ea by GsRREOMR disnacktdly

chr omat ogr a

and ’tn@n @\@ahlam W\ﬂ”ea mwy:alkalmewmwlem&? &?@68‘7991@2‘@79
methdde KREWTIH tHe 4r6 ofiPR\BEd Rdhd PllcwisiERetion dhitBoUb purficetidnent

th t
o R o ar e e g IRl o s BNRE S bk
Pd/C aﬁdaémbg:bmyomm fpoatatwhilg dissiveshic methahsldFelloving camglete
conveésdon (I;]focloméﬁlk gi%n Eomiathl b %ﬁ\%dlﬁé‘d 6y reﬁﬁ%} QtHAE P3/d Satalyst by

recryst I zat1'on
filtratiem raowmnuyahﬁﬁw exmssmmbﬁ@ f%atﬂpﬂ@“e%‘a@% APURMEY 8 i s

evapcﬁ%\ﬂe %%ahdﬁ & ceRpRRdnd |é9ad%1¢mbﬁbﬂédi Pgretystaligatipn gmeinc e

hor us OXﬁ%E oride, which can be used as the
Cmb@?&ﬂﬁ@ﬂw FRRPEEalive, horus oxychloride is renmoved b

e\(EHBl@rnattdrrquunca;nt thiseinvantiom atendrearied fiogo bthee gomgounds of this
inven rls gl(la)l vY%n aBicRk Ak faﬁ‘t’%&ﬁl ro@nﬁjanrsf&?rﬂaﬂé’ﬁ§hbﬂigmweg hbf Buch

I5PRe aqueous so ound
transfpmatbnE(ﬁr@s&Sfﬁj hygisalysisd sarRid® viRMation.h andyreducgye jafkylation;  with
exam%f%@ %o‘th@sé he cfe@ér‘b@&"innlﬁe bRPEFHIONS BYIdW) OSthrtipg! h'iafdnélatar@ﬁbtamed
ound S conv rted into .c ound d ﬁ he exambles
from §t>mmerq'?¢ SPWC?Sn%r preede (Pé( ‘S‘PWEd?%twgp dgsgied R e PXALR
bdm@nnnnlun1fornate whi | e di ssol ved i n net hanol .
oW n

Lol BB b s BRROT PR pRinsPOL S, Bloi BRiAs,

whiclf $Hauldatot Mcomtn@bdram‘mvmg tog sqope oétiat§éi§§loatrfﬁoﬁn@msq“é Shegiees

and %ﬂwaﬂ% gﬁ?ﬁ% bic RRkeESRthiPHhe sBY Jibg@fr tAd irRBntioPWill bé Ee¥dréM t®those

I's acconplishe y recrystallization,
Sklﬂeﬂllfa’@ﬁa!ES chr omat ogr aphy, or preparative HPLC. Certain

CO PiepHRsn of sérhé Mmtérmeanitésan are prepared from ot her

ng? Bﬂ qf this invention via -known reactions and
PBHAN "group transformations. Exanples of such
transﬁorrmtlons are ester hydrolysis, amde formation,
and redtftive alkylation; with exanples of thes are
descrl in the preparat| ns bel ow. Stgfing N, D

r|a S are btﬁlned m, rcm&mmsaurce =0
[ bed—l?—t—he arrpl
ﬁl OW. Hgonpou cI udleelvapnn b s ChvedY¥H' ar e

exenplﬂ obed By the Iomnng exanpl es, which should
not be construed a@|I|n1t|ng the scope of this

di a-aza Slclzjyrc?d[3 éq%oqgﬂ-bﬁo@t ﬁ)}ﬂ%éilﬁcﬁ'fﬁe
The pseudo-pelietierine (3.35 g, 21.9 mmol) was dissolved in 1,2-dichloroethane (18
mL) and 1-chloroethyl chloroformate (4.7 g, 33 mmol) is added all at once with good stirring.
After stirring 30 min at RT, the stirred mixture is heated in a 90 °C bath for 3 h and
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and alternative synthetic routes within the scope of
the invention will be apparent to those 25 skilled in

wo bm7e21502 Preparati on of sone internediates: PCT/US2006/032579

Preparation | C OH!:: ef IXx NHO | DCE Oii) evapn
O 10-90 PI C d 9-azabicycl o[ 3. 3. 1] nonan- 3- one
hydr ochl ori de 30 The pseudo-pelletierine (3.35 g, 21.9

nmol ) was dissolved in 1, 2-di chl oroet hane 8 51%,%{& nd
evaporkted hindercestream fHiittagen. oﬂmeé'dea isptaen @3‘“&%6"}9 Hd iand
slowly ﬂ!aétfgﬁo %ﬂ@?fov\ﬂzﬁrfeémd )p((tﬁﬁtreg fu:nﬂ@ a stfalvesf mitdgeni Mye 30lidsiane
taken wio agfons| a1y MACREna beap % Yol ol Prdbpiiad Rt view

3849 tl@é/walﬂfoatoﬂ@le SHAMS ESS vt (b(ﬂ\/lﬂfrl)‘t rogen. The residue is
en _u
ﬂﬁ qgin $8¥&Qgh¥'dgw épor ated eoﬁgsgmé%? ﬁﬁg&;&né@ane (20
mL) ant 4 MogehtaOH K Bl iTdie 4agh@rot163;@ﬁsqj§9nyl shigedes ;08 m R4 girgel) is
added i %%th@go gs%e%ﬂoﬁ mnxﬁxr@%ﬂ%db@téﬂrrma dARMREEING LERT Ayas h, K-

dlethyl(qqu;nedlagnnpﬁé 39 & }%m hl&%ﬁ%&%ﬂcﬁ%ﬂrr&% f%/rg %Eﬁ?fénéc%oﬂ‘ﬁ\%st&e

was difi&d @Itﬁ%@hM&%d’:ﬁandIa@hlaﬁﬁmmtmaheﬂf (2% aqriNpH&0e Zhelageeous

phase(\gasosye(pgrat%} %%81( ac’tegcor}nI % gﬁtﬁeﬁﬁ‘?&&?é‘ﬁa%@;ykh& RbABih&E organic
phases @@ed washediwith @P/ceNahl$Ch4 (uerltiees)r watpr bring, gag ﬂ@m drigqd p-3P4)

and e\%}ofageéd t1>6y %d 5353% oﬂﬂh@tp%ducteﬁd'bw&a ét&iﬁl rrurthdr Adtifigatiod vas

nd stirred fo cti

re
optlonﬁﬂmm@é“ed/\%am'wfl& 18e) PIRdpE "dP'&h'PES’FI?FF@Pﬁ g‘h% E%g& Column and
elutio €d-flick il8dA¢ ¢ @thidromsinage)ao yaHEuriffdtepraduot eipen @gaporation.

ase arated and extracted once with
MS(E%’i) %w ne. The combined organic phases were

warad deliowing hcobiobizddS@re (renaces esseptglly ageardipg o thengrocegyes
ried (Na2SO4) and evaporated to yield 5.03 g of
descr#) ggb@ e .
e pr Sduct upon evaporation. Further purification was
optionally performed by applying the product in
dlg(‘(ml&fo % Rasyh-0-adalsidyciofs®. jednand-amen M8 (ES)utriven 406.0
(,0- O% c in dichloronethane) to yield the purlfled
broduct upon evaporation. 15 MS (ES) me 314,
( IgdchlorophenyisulforylisregabicyruidadioctaeBeongr ear éES) m/e  300.0

(M+H ssentially according to the procedures descri bed
bove.

9-gi4-traiegpiverisufeuiiGrrpbiryanidadiscipct e, ¥S1) (RShaft%s- -0
(M+§\ MS (ES) mle 406.0 20 (MH)
S e R S miﬂ}%ctaﬁ“a%“ 9 Fey b 961 Btmny.
8- téﬁbbtw e pleRitadleydiatgl1noBarmzbarbgxylaty: 3MS 1([ESt av 32620
M+r\|'%? M5 (ES) nmle 344.0
Preparation 2:
2-bromo-9-(4-ch|orophenylsulfonyl)-9-azabicyclo[3.3.1]nonan-3-one and 2-

(M+H

amino-9-(4-ch|orophenylsulfonyl)-9-azabicyclo[3.3.1]nonan-3-one

0
N NS NH,OH N
72

4
o] EtOAc o ! THF O"H,N
Chloroform

reflux 2h

ct al cl

To a solution of the ketone (9-[(4-ch|orophenyl)suIfonyl]-9-azabicyclo[3.3.1]nonan-3-
one, 31 mg, 0.10 mmol) dissolved in ethyl acetate (0.8 mL) and chioroform (0.4 mL) was
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(MtH) ' . 25
8- (4-i odophenyl sul fonyl ) - 8-azabi cycl o[ 3. 2. 1] oct an- 3- on

w@200M52245685) me 391.0 (MHH)'. tert-butyl PCT/US2006/032579

3- 0x0- 9- azabi cycl o[ 3. 3. 1] nonane- 9- car boxyl ate: M (ES)
me 262.0 (MtNa) . Preparation 2:
2- br ono- 9- (4- chl orophenyl sul f onyl ) - 9- azabi cycl o[ 3. 3. 1]

aacied JRR5rEn R R AR e OBy Pe Thmtarton mixes wge stes s e
bath fon4rh, SﬁheWGDOﬂ\L(BNS\Bwaed:@e@lyBro&pNiécdﬁsNMﬂﬁd of elketdmeOAfter
coohngﬁb@é\e tFPé rdacTcﬁEmQu@a ﬁhultﬂ%r\ﬁthoélgﬂk‘?’rﬁmgthaﬁ ﬁtépéd 2enmd wasged

tion
with 1?"{9 Pﬂ@d‘@%hwaﬁebp@f@ﬁyao%mpn Sigd (NBSQ7apAssy toph3silich rash and
evaporadd tOReld Bd cille DsrdfoNk &Iow@bﬁe?@'stﬂ%yl%@ a%myclof’;&c@yﬁ&r%n-

3-one. g@%‘fﬁi&%{ﬁggﬁﬁgﬂg a4 o;:jndég gugh) C\Mki)fom de (34.6 rrg,2n02

OThe2 bmmmeton?éhesr gl tdissolved Xt THE @ISt was eddéd atn®dnidm

hydroxt?i@t(é1 |I1__g ané1 trlé rgéﬁﬁnﬁﬁ ﬁ‘%&?@ wlagc%ﬁ 3 Qtw&%qn nﬁ % L(%/ 8&?’(&% 4?‘,] eAfter

coo
000'"‘9; EOaBEF i 8}@ fﬁaRl!Qﬁ'r By v@mqya@cuaw,t ﬂ:lumdcwmmdmtmmhrmne and

washef iwlith G¥=8s}, brﬂ'i’éd aH@ R CHne(W(ﬂiIélSégo/ M%atew% "?rfeld ) 5|1n|?|%4r]9—(4-

otoro R g b RS HonB o (2L e Sobl
ZTHer tolfowifg (oéﬂrpbhmr opb einypasad fe@d“eyihélly9ac%5ﬁi_?_iﬁclb0tr@[ Brodedtlre

d 3-one. M5 (ES) me 392.0 (MH)'
escrlt%%‘Bgveketone (25 ng) dissolved in THE (2 m-) was

added ammoni um hydroxide (2 nlL), and the reaction

M Xt Uk MRR aRRREL3Dkd-5L85hidy BB, BRonandatdmb

B Lab ot no 0 B the el g ied Hsies)
33 ?3{ME)" di | uted with dichl oronethane, and 10

washed with water, brine, and then dried (Na2SO»4) and

e‘ylgg%ﬁélgg to yi el d 2-ani no- 9- (4-

ul fonyl ) -9-azabi cycl o[ 3. 3. 1] nonan- 3- one.
zagetd)9- W@lcagshehy[swboyu 9-3tabidyold[9i Inpnansdamend was

prepared essenti al | yI ¢ading to the p oc?\ld%e
desc \§§8ve mkT but yl
2- br opxs/3- px0- 9- azabJ_c;Lcl_o_L_a,B 1] nonag a boxyl at e;

VB( ES) 92.0 ( NBBlpy RC@I@par at i on
2-acetyl - - chl or opHeryAZRUI fonyl ) 9- aza i I 0[3.3.1
] nonan- 3- oCle Ni) 3 Fg LIDA N= 8=0 THE RT

The ketone (9-[(4—chlorophenyl)suIfonyl]-9-azabicyclo[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 were washed with brine (2x), and then
dried (Na,SO,4) and evaporated to yield the brown solid product. MS (ES) m/e 356.0 (M+H)".
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-3-one, 94 ng, 0.30 nmmol) under nitrogen was

di ssolved in THE (1.5 nL), and wth good stirring at
room tenperature, lithiumdiisopropylamde (1.0 Min
cgﬁﬁmﬂg ¥ane/ THF, 1.0 m, 1.0 nmol) was added all at
once by syringe. After stirring for 15 mn,
pyruvonitrile (140 ng, 2.0 nmol) maigggdﬁagég all g
once to the reaction m xture and sty b@usly
for 30 mn at RT an for h in a 60gguigath. The W°

[f> realt bt ure wad p: ||y evaporated—urder a
~/ siseameef, nitroger’ Ie b@lng war meqyabAca 70 C ba
The bl'ack resi due was d| ssol ved with wager and

di chl oronet hane and acidified with aq 4. The

organi ¢ phase was separated and conbined with one
addi ti onal dichl oronmet hane extraction of the aq phase.
ToH-8enryi3rixa-Rikaiamto[8ad Inumahdebnei th 0. 1 M NaOH ( 3x),

B L R

78 °G,\)ivqsnadgle@ hlpr:@gr{:ﬁ Hadn d\n gxasep of eavde was @t@mqg intedhis mixture for 45
min. Tﬂé Fégbmﬁm&u?@wss B5h g@&@wm% StreM G oM 10niR bt /8 °C2X4 this

dried evaporated to |edthe
feaCt'%’rfB‘%Hres"tﬁ% gdgd 88 (“E@}; FHee'p%%'B” G"Y‘W@M{a slowiyvajped
up to r30a Térilaeat(nd oI\?é}T48USZ hé dekofichIdiRinOvasHitarey tereinoBe séid OH

NaHChgg&iCt%%ﬁgaﬁ{%%gg‘?g ié oﬁgi%l%&hﬁ% uwdmg%d plFégQﬁe. To

this crodeBoiriuya was asidad @ater 0N IDyAdelNe- 1B-ditaiberylic Frid 35 9, 85.90
mmol)aanafsb(ﬁlﬁm %getﬂi'e)@ Qrﬁgz@ﬁ %rrn%?%rbyéydeé Y thE clude gldghydé% ﬁiO

1) C was._ad
Benzy{agni? (G108 oo @ RERAIASH SO RS BIST G 1 B eHp Was
subsefjiientiy fdkict @d thé Stirrifl BolutibA®f mesﬂdldehm awdxmmmezrm@nd dufhover a
.a stream

. i 1
15 mif b8 Tl kol P 8 Stk s G Rmie e Puricn
the pthwas gdjusteddo B b dftei apidition g nma@sms:aﬁiooweyThﬁaamg safytiorovas
extrac AT ERERE(A 8 1 LR i hrdgFpii A Of) Mokl afe 1as
concepigaiedyndenyasdum ol hearsuliing residueyrasurifigd by siligarael ghwaratography
to glvé’ @d 5%@%95&&%&@9 aIélblcwuﬁs erna.% Thitd éH&yé’b@ﬁusﬁ@Qlﬁid

|
Retenfeh e (B3 O- SR AN A A abed L SIS(BS 52 2 St iR e
MHz, BBCR) Birded 7137 (heH); B19d ¢s, 2Hy ataade, J =n10-20Hz, 2Boyeyl @nd ae

oask 49 91320 SUBL o Cosopl e hoapuany R 5
Hz, 2Hd)ol uti on of the di al dehyde and the di carboxylic acid

over a 15 15 min period. The reaction m xture was
stirred for 3 days at roomtenperature after which

Example 2
Bn H
\—o \—0o
N Pd/iC N
————————e T
HOAC/EtOAC
o) 0

3-Oxa-9-aza-bicyclo[3.3.1]nonan-7-one.
To a stirring mixture of 9-benzyl-3-oxa-9-aza-bicyclo[3.3.1Jnonan-7-one (1.1 g, 4.76
mmol) in EtOAc/HOAc (6 mL, 1:1, v/v) was added palladium on carbon (250 mg). The
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the pH was adjusted to 8 by the addition of potassium

carbonate. The resulting solution was extracted with
wacb@@202245d2 x 50 nl), the organic extracts dri edp¢iVOS9/032579

filtered, and concentrated under vacuum The

resulting residue was purified by silica gel

chrormt ography to give 3.3 g of

resultn'&gép lf(tg AY wehs Stlﬁ"ag%ﬁb% ?ﬁﬂgde(':é(t? e%gersanja]trﬂggﬂ)ﬂgre of ﬂ\fb(?%%% f6r 2
days. TheZ4Spenkion esgl fll[ele}d th V8¢ IEgpyte andthe fl(uﬁppyas qqnqs@ntqa(eg (ygder
vacuquw%Qﬁltaﬁve I—Yzé‘@ of 3-dxa2d-atdtbicytd)3.3. 3}n8ﬂan(-'ﬁon@éé) a yeloW4il.
This crgdqgnx(qﬂe wgs corgerged'_te 't_ll?ezqqfres%ngl@g p&cgochjorlg silébgliue aég%cg) of
HCI (3L, 1REhueds BZ1)( The Rlixtard Sagiconkantraiid)und@Sedcadptess@e Bnd H
TN T S g
(M+H)m xt ure of

9E)§4EWI¥5'3 oxa-9-aza- bi cycl o[ 3. 3. 1] nonan-7-one (1.1 g,
mol ) in Et QAc/ HOAC (6 nL, a1 vl v) was added

pal | adi um on carbon (250%hg). Thg 74 WD 2007/ 022n02
PCT/ US20H06/ 1132579 re@i ng

ure was stirred at
room t enperat ure under t nospker e of hydrogen for 2
days. The suspension was. ﬁ@lter//@hrough Celite and
the filtrate was |C centr'fated under vacuumto give a

quantitative vyi

3-oxa-9-aza-bhic [3 3ralddi@nan ne as a yellow oil.
This crude nixturk was converted ko the correspondl ng
hydrochloric salt by the addition of 5 1N

aaﬂ%ﬁbbrmvze“?ﬁéqu&ﬁcﬁ’@ nara- @Mﬁ?r"&‘i%@“t]n%
I €64 GREnH FBEFE bE3-8RC0-a1dbisycRINT. eRenaneB oriec@eRngd 2t3nhioel)

in aienoranahera el wex SRR U B SEERG e b 6 50 g o

chlorobé&rkenéddB&iyPcHloride 1582 mg, 2.76 mmol). The reaction mixture was stirred at

room ﬁ%w&eraﬁ?é%ﬁ‘@ hbﬁ{gﬁgﬁﬂi’wlﬁﬂ%was%ﬂﬁéﬁwﬁw ﬁ%ﬁo@h@ﬁﬁﬁh@b@ i)

Irring mxture o
and washsdavith asaturaiedgereoisNa P rontion 5oHe. Thedgiupgys Phesewas
separﬁ'f@@ bad ext@ctdl W&&Nl@f@bh\@@?x 08 nﬂ[k)l‘h%&nﬁd&ﬁ@rgﬁﬁ@bhe(sés Qere

ren {5801 Bl Rgr R R T P S B
silica él columa I(@lll’lai‘iﬁ‘n@faaélﬁmd 60/5@ to 00T Hoeagivieesd 0 tm ([ 0% =it Ui echlons:
benzenesulfftonﬂ) M oxarb-gz |cy fo?é‘?‘i]ﬂé%% f-ér% ég'z)whlte solid; Retention time
(min) = 1.687 min, Method [1], MS(ESI) 316.1 (M + H); "H-NMR (300 MHz, CDCl3) 5 7.84 —~
7.81 (m, 2H), 7.56 — 7.51 (m, 2H), 4.28 — 4.27 (m, 2H), 3.76 (d, J = 12.1 Hz, 2H), 3.61 (d, J =
11.5 Hz, 2H), 2.65 (dd, J = 15.93, 5.49 Hz, 2H), 2.46 (d, J = 15.93 Hz, 2H); "*C-NMR (75
MHz, CDCls) 8 204.3, 140.1, 139.1, 130.1, 128.7, 71.7, 51.7, 44.4 ppm.

Example 4
cl Cl
\©\- 0 \©\

0

SO

N
w0
D

I S
N ethyl formate ,I\fo
NaOEt
EtOH/THF N
o O OH

9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-3-oxa-9-aza-
bicyclo[3.3.1]Jnonan-7-one.
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' ethano

15 and washed with a saturated aqueous NaHCO3 sol ution
(15 nL}. The aqueous phase was separated and

w@xdoreziserl twice with EtOAc (2 x 25 nl). The ceobusmie/032579

organi ¢ phases were then dried (Na2SO4), filtered,
concentrated under vacuum and the residue was
purified on a silica gel colum (eluant hexane/ Et CAc,

5pél§9tlrhl‘? lﬂ‘.?(@re {)ﬂ)—(glcﬁﬁro'sg&z%s l?c% Oc{xg% éz% chl or o-

enzenes oxa- 9- aza- nonan- 7- one
bicyclofd3.AInapan- Eoss {17 Mo b mmabn 'ﬂ*ﬁ@ ool((i"rmh) 7% viv) 88y agdas
ethyl févh%\klﬁi 1 5. N%@ﬁ'f&llo@v&@ bﬂ-scﬁcMnT etiibxide (d-aMViL 6306, Mﬂl&lon m
2P

lpﬁxg r§|r§6ure \ga%ga{gg to 58 °C %ﬁgg W?es%r(v%c%rg% E(&lutl

was cooledd rdonHempidjure 2hdaduelcierd by the dddlit®B pf Hsat@ratdd aqddus

iyl gl b fodatyafhas G Bord ool
combinggimrgdbiaphpises Were du¢d (Na-S@&),(iltged a0d cancentrajd Yndehaceuni®
yield Qg@gﬁfo éﬁ%@éﬁlﬁn Ez (Piy oﬁfnfethylene-g-aza blcyclo;3 3. 1]nonan -3-one as

or o- benzehesul f ony 6- hydr oxynet hy| ene- 3- oxa-

a yelloy. S&E% “Thisi cEyele| pEqdictavap dffﬁ@Wéﬂ&e? t%ﬁ'é nextgeaRtiPp yiubawfasher

punﬁcaﬁii/ RSEERIIAGMEIRRDZ9.65T thid) Methad [ NUISNEST) BA40 O + H).
4- chl_or o- benzenesul f onyl ) - 3- oxa- 9- aza

bF ' 3 3. 1] nonan-7-one (170 ng, 0.54 mmol) in
THE/ethanoh nL 1/1, v/v) was® d ethyl formate
(400 ng, 5.4 follomed by sod eyhOX|de (0.61
mL of 21 Qésolutﬁo et hanol ). The fesulting

m xture was hea to 60 g;@pﬁOBO m ngtes after which
the solution 5 coole om t enperat ure and
gquenched by the tion of a saturate aqueous NH4CI

solution (10 nmL)° Tie resultlng ni xt ur'® Was extracted
Wi 2-(4-Ehioés bérizeresiiffonyl)-1@-nria-#)5¢1 2-taazesiricgdo[Brayhei*Hodeca-
es were dried (Na2SO™4), filtered and concentrated
2(6),3 > \
under vacuumto vyield
9T¢ 3 sehtiey & Sdéxbliegdsnrangpytiony P2-hydrpxsipiiiengS«ra-Seazazs a-
b.cycms 9)4%9&@3%&1&5%@%&1@ a&d fB2 m@) ﬁbﬁ&vlré@i\%yf’r@hﬂagne Hhshydrate
r oduct direct] ta en to E@Fgﬁ’t [ﬁﬁactlon
(05 mi. e 2Ry HES WSS AIOr B ik e SopHion Ve
cooled toirdgm ®nipefivke BhdquelvElidaay t[lél.éddltMB of &EShiiraBigleduyINaHE;
solutiogiﬁrmlplﬁl >§). ci“he raelslultirﬁ)g saorlu(fion v%aso eﬂ?&%l\'eﬁ'zwnﬁ%?ok 8 X é_don%) thg O
organic exfracts were combined, dried (Na,SO,), filtered, concentrated and purified by silica
gel column chromatography (Elution with 50% EtOAc/hex, 80% EtOAc/hex, 100% EtOAc,
and 5% MeOH/EtOAc) and preparative HPLC to give 12-(4-chloro-benzenesulfonyl)-10-oxa-
4,5,12-triaza-tricyclo[6.3.1.0*%]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;) & 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;) & 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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12- (4- Chl or o- benzenesul fonyl ) - 10- oxa- 4, 5, 12-tri aza-tri
cycl o[ 6. 3. 1. 02' 6] dodeca- 2(6),3-diene. 15 To a

wo sdonhrzm of PCT/US2006/032579

9- (4-chl or o- benzenesul f onyl ) - 2- hydr oxynet hyl ene- 3- oxa-
9-aza- bicycl o[ 3.3.1] nonan-3-o0ne in glacial acetic
acid (0.2 m-) followed by hydrazi ne nonohydrate (0.5
m.). The reaction mxture was stirred at 100 Cfor 1 h
Zxemplafhi ch the sol ution was cooled to room
tenperature and quenc d by the addition of a

sat ur at ed gqueous Na sol ution til, pH >7). The
resultlng sol ution V& tedcw/zrﬂagm: (3 x 20
m.), th or gani c ext ts were coRbi dri ed
(Na2sAy, ffiltered—eoreent+ated and p fed by
silica col um chBtbmat ogr aphy (El utfiof with 50%
Et QAc/ he 80% Et CA&GHhEx, 100% Et OAc, 5%

MeOH/ Et OQ:) and preparative HPLC to g| veO

12- (4-chl or o- benzenesul f ony Ig

A-(5-Qflorar-thipphene-2wyfeRyllsd-azark 'GW'B?@OHE%‘&B"Z% "BY¢-3- di ene
aﬂstmlgt RixBR ofd-azRBIcOHS[B BN HdnER-3(0Me HICH440lm@ I mimol) in

dichiorppeihge G0mLgias pdisy B (1 i imSLAM s HitolbBrons 2.

sulfony? cRIGideny 02y, 3.22 hmEB., The rédctionimBBir¢ was Stirred 2t memHemperature
for2h HPHe r%ic%gﬁ gn%%ﬂg g\/éls_lgllut%_\sug\’ %&r&&om&ggné'léo nﬂ.!;')and @as@@d (Nﬂl‘iia

saturamg agqyeous Blag,@O(; gplutipn £1 51nzL)57ghq.QqueQuq_Bhasg was Rmr?tgdj q9|_|z
extracEPeicd wih é@cgz x 24 th 8 . Théd 3dmBined.@Barfic pHad8s Qere tAstodriRd

m 16
(Ne:SGgHpiss e et st e BB b B sigggel
colum®ehBnthdxandZEtOBic, B)/50No 108118 bive GH2ChRro-Biophene-2-sulfonyl)-9-aza-

bicyclq?é.%.i]pgnarég Sné it %&H?&“s%h@ I@e‘l’érﬁﬁﬁ] }f“e M2 ?'OQB e Mekda Bl

a st m xture
MS(E@)mth| 0[3 3. 1] nonan- 3 one. HCl (440 ny, 2.5
ngpé[),plbq 5 di chl oronet hane (10 nL) was added Et 3N
10 mmol) and 5- chl orot hi ophene-2- sul f onyl
chI oride (7@,@%022 mol ). ¢ \ e%ctlon m xture was
stirred at roonit rature for $ W_,The reaction

m xture was dil ut Wi tety e Or o ne (50 nL) and
washed with a s at e AHIEUS Bsol ution (15
nm.). The aqueous ase was separated ahd extracted
twice with EtOAc (2 x 25 nL). The conbPhed organic
pb4sEnlore-tiiopliere-Tsulaty)-2-HyNe2g@ethyldne-azaed,

blcw%ﬁj@g@%ﬁgﬁ gdo Ender vacuum and the residue was purified
To a stirring mlxture of 9-(5-chloro-thiophene-2-sulfonyl)-9-aza-bicyclo[3.3.1jnonan-

3-one (160 mg, 0.50 mmol) in THF/ethanol (3 mL, 1/1, viv) was added ethyl formate (500

mg, 6.76 mmol) followed by sodium ethoxide (0.56 mL of 21% solution in ethanol). The

resulting mixture was heated to 60 °C for 30 minutes after which the solution was cooled to
room temperature and quenched by the addition of a saturated aqueous NH,4ClI solution (10
mL). The resulting mixture was extracted with EtOAc (2 x 20 mL) and the combined organic
phases were dried (Na,SO,), filtered and concentrated under vacuum to yield 9-(5-chloro-
thiophene-2-sulfonyl)-2-hydroxymethylene-9-aza-bicyclo[3.3.1jnonan-3-one as a white solid.
This crude product was directly taken to the next reaction without any further purification.
Retention time (min) = 1.985 min, Method [1], MS (ESI) 348.0 (M + H).
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col um (el uant hexane/ Et CAc, 50/50 to 100) to give
9- (5-chl or o-t hi ophene- 2-sul fonyl ) - 9-aza-

whrmyotshB. 3. 1] nonan-3-one as a white solid. RetBU$i006032579

time (mn) = 2.048 mn, Method [1], MS(ESI) 320.0 (M
+ H. Exanple 7 cl 1 0a 10 13 / N Ethyl Formate
NaOEt, THF, EtOH 15 0 o off 9-(5-Ch

|Exatpld8 ophene- 2- sul f onyl ) - 2- hydr oxymet hyl ene- 9- aza
bi cyclo[3.3.1 onan-3-one. To a stirring m xture of

9- (5-chl oro< lfgene- 2- sul f onyl )] éran bi cyclo[3.3.1
nonan- 3-one (]g.60é , 0.50 mmlc)/l:g_ / et hanol (3 rrL],

1/1, v/v) was ad et hkaL@ggate (&0 20 ny, 6.76
mol ) fol | owed by spdi-umetfioxide (Q 86 nL of 21 %

solution in ethanyl The resul t | ng gXture was heated
to 60 C for 30 nmifut® after which the sol ution was
c1ef5ethldo-thiophemd-2splont ), 5 12dtrinze daersiai633y0 %]Hedeca-
2(6)3%d |t| on of a saturated aqueous NH4Cl sol ution (10
TS The resulting m xture was extracted with dEtOAc (2

XT@@selution oh - (&-prioredhiennsaer 25K ERmie- YRR RININET-4 e d
b|cyclcf{f§\§‘2}§%n»—3 Bhé ér@dlé?tﬂlxﬁﬁéjln@m&e&ﬁemahﬁd (umbeolioned le hydrazine
monoityﬁqa@pq:\éw.é E‘leé‘aﬁleiIBIil]m >§tur% Wﬁ§, at}rbe)gﬁ%?% q fglh 1e h Sﬁ%rzwahlcg\ the ¢l o
solutiohdvas cbdmléwrmaaera tepperaise anghienshebbyi the additangf §@tg@ged
NaHCE: gﬂ}g ( Ep%?ﬁﬁé éés&lf’?rlér lu‘t|8n %Q@eﬁr%tbd mﬁlﬁtcbm:% % 20 mL),

I cat Retention tine
the oréamor@xtract&w@@ﬁ:ombmed Mélt%ﬁl 6@2?@}); f'"ﬂ@d( eonrgntraggl and eNfitied iy

silica iﬁ?cmgrgﬂg élﬁglé/ b WD 58R 13 RfekO80d-rama/itexB1 (Q)% cl

EtOAd Pt @%tMﬁ%ﬁ%) @%}UPR%WWP&E?Q%GP%%WPFh'%%%SFo 6.3
sulfon |}4 8a: gﬁfﬂzadﬁlﬁr@llﬁﬁ 3, QQ%MQSedésze@a ?léneTaB sawliite] sotid. (Retepfion time
o 23530 5 S PBTESR S8R o i s e,
1H), Toi5a(s) ‘), Tz2e(di & = dddi iz, (18), 15128 (b o1 1-HwkBB Gy 18 Aizi e, 3.11 (dd,
J= 1@?@%%%@ 5 %6 Lﬂ-)l ﬁ%@ Hze@ﬁ)t tb‘r?@ i, ot (1, BHYVAT4St 1 57 @f 3H),

1.44 - 1.29 (m, 1H); *C-NMR (75 MHz CDCI3)61434 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

SO
\O

(0]
H//O

N LIHMDS, Me!
-78°C
33%

0

9-(4-ChIoro-benzenesuIfonyl)-2-methy|-9-aza-bicyclo[3.3.1]nonan-3-one.

-,

o

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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sol ution was cooled to roomtenperature and quenched

by the addition of saturated NaHCO3 solution (until
w@bbo7/6)2502The resul ting solution was extracted wet/0S2006/032579

Et OAc (3 x 20 nL), 10 the organic extracts were

conmbi ned, dried (Na2SO4), filtered, concentrated and

purified by silica gel colum chromatography (El ution

MgSOq\(\/’igI%ﬂ_? gx %noa‘ teéiﬁggsro roe/0 le%t énﬁﬁg%)é Th]éOcQL@e nﬁ)d%%as%giﬂé'sd/o
via silichZye{ 5+rmh$togrephyho oph éf(é-clzloro benzenesulfonyl) 2—methy| -9-aza-
bicyclii"iﬁ]ﬁ@ﬁgn)f{-élhe5as]a\2vviljltre's@l?c?1 Rdibitibh itk fmid) 4 204464 mﬁﬁa[‘l]zfv@
(ESH)

as a wh solid. Retention tine
OfMg Nadn, Method 1, M5 (ESI) 344.0 (M + H); 'H-NI\/R
Blehgwio CDCl 3) 8747 (s 151H), 7.25 (s, 1 H,

722(d, J= 4.4 H, . 5.28 s, 1 H, 4.56 (t, J
= 6.04 Hz, %11(dd J = 58, 7.69

Hz, | H), 2. 66( & ;},2058H2IH) 2.0 P (m 2H), 1.74 -
1.57 (m 31-1), A1744 - 1.29 (m 1 13C-NMVR (75
‘MHz, CDCI3) b 148v4, 13?4“”2110 137. 7, .8, 127.4,
127.0, 117.0, 0, 4758 odZ. 3. 25.4, 15.3 ppm

Exanple 9 ci ] Og\ So LIHWDS, Ml §7BQC If~ 33% 20
99 (440l@arq;bwee?ﬁz@ﬁeﬂhﬁmﬂ%hylagumﬁwe@e dmetayldazan| 3.

b.cyc|3[3]3 i]nGﬁHhaaloﬁe one. To a stl rr| ng m xture of

R0 R BB S PR S H T2 P MY S5 - 78C wae.

blcyclci[ﬂdsl @phohan-BvBE (500 Mgt . 62n‘ﬁﬁ)|)nm_DM1: (G) mi4, )|was aﬁftﬂﬁi, N.N-62

oA TV L B
h afterahifihttheieagtion peixture was gopcengated unf#ﬁs rgducqohée%%@ctp ol the
deswe PHdUét%s Waovst dill T1R€lcrabie prodct wak Qirecfly Bxkbn READREXt dactivas

withouf T PR BB P BRI 7 7oV 1) Y el o0 -

NMeZJ&mu-r)at ed aqueous NHACI solution (25 nlL) and Et OAc

EanqLIL 11The | ayers were separated and the aqueous
§er Was extracted with EtCOAc 2 X 25 nmL). The
conbl ned of c layers were was B@iﬁ brine, dried
over 78 WD 2 @22n02 PCT/ US20H06 ?}3779 MySH4,
filtered, and coﬁc ntrated under reduced,pressure. The
crude m xture @L,

chr omat ogr aphy
9- (4-chl or o- befhizgne quonyP) 2- et hyl - 9- aza-

bi cycl o[ 3. 3. 1] noRar™s2 one as a white soild. Retention

t i 0p4-€ AloFo-bénzéndsulidhyl)-7 sty ch, 5, 13-trialtridytio[6.3.1.959d d ddca-

26)3%% 5 Exanple 10 ci a G So DI\/F, 1 DVA DVF. DVA OO0

To a solution of 9-(4-chloro-benzenesulfonyl)-2-dimethylaminomethylene-4-methyl-9-

aza-bicyclo[3.3.1]nonan-3-one crude mixture in glacial acetic acid (1 mL) followed by
hydrazine monohydrate (0.5 mL). The reaction mixture was stirred at 100 °C for 1 h after
which the solution was cooled to room temperature and quenched by the addition of a
saturated aqueous NaHCO; solution (until pH >7). The resulting solution was exiracted with
EtOAc (3 x 20 mL), the organic extracts were combined, dried (Na,SOy), filtered,
concentrated and purified by silica gel column chromatography and preparative HPLC to
give 12-(4-chloro-benzenesulfonyl)-7-methyl-4,5,12-triaza-tricyclo[6.3.1.0*°Jdodeca-2(6),3-
diene as a white solid. Retention time (min) = 1.72, Method [1], MS (ESI) 352.0 (M+H); 'H-
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9-(4-C h | oro-benzenes ul fonyl)-2-dim
et hyl am nonet hyl ene- 4- net hyl - 9-aza- bicyclo[3.3.1
wQ p@nares®: one. To a stirring m xture of PCT/US2006/032579
9- (4-chl or o- benzenesul fonyl ) - 2- et hyl - 9-aza 10
bi cycl o[ 3. 3. 1] nonan- 3-one (500 ny, 1.52 mmol) in DM
(1 m,) was added N, N- di net hyl f or mam de di net hyl

NMR (3@?@49' Céé 39, 81 —T hes (rﬁSZH)tZ AT TAS (rar ZHWAET (seditleB2tBS110

f
1H), 4oe&¢wefen49ﬂaﬁé&*hr?oaé’r V0, oG] ABELEE D B0, 488 - 1.34 (m
3H), 1.18¢8 T 1PHR BT " GEIMR (B5 diktz, GDpls) %, éf*&ae“&%g%&? was
128.7, ﬁgrtﬁgré’és%%h 8 4‘1h§| 18xb, $eacisiedpm.W t hout any

i'oh. Retention time (mn) = 2.2 mn,
Ikarple 121], MS(ESI) 356 (M- 15 NMe2+OH+H). Exanple 11

cl" an 0 a ILp H2NH2. H20 OoNMeZ HNN 12-(4-C
hl or o- benzenés yb) - 7- met hy Al2-triaza-tricyclo
a

[6.3.1.02'6]do ? 6), 3-di ene. To a solution of
9- (4-chl or o- benze | f_OMAS)EN 2 - di yl am nonet hyl ene-

4- met hyl - 9- aza- bi | o[-&°6. 1] 3-one crude
m xture in glacial Tacetic acid (1 wL) foll owed by

hydr azi ne nonohydrate (0.5 nL). The reﬁcti on,_ nm xture
\ga(d-CHibrorteazeriestbeonyd)-2-ethyh9-Azaspicusio3 IR aAEROY | it i on

\A@) 7 {t?rmﬁ%%dhl% df QQf[bﬁl&?%hﬁdn@&ﬂfoaﬂﬂg-qmmym@w Dyinorea-3-one
(550 mauio AT CTRe % o8, A GoR I OB ey pRoe
LlHMD@:)tnhTﬂIS (& @AC1.6 B i TAS, 3rijnmd)eomvigpaayet BRIy B rgsw‘g}g
mlxtur%wger :IFIP)g/gd a‘jsrtllg a —-7% b@%o?%)mln Béfl)nIeQﬁ 3 Qddltloﬁ QNE® (H50 atged.7and

ol um omat o
mmol)pT Hepasdibn mixtuAPlvas stmred@i v@ °C for 2.5 h before lgwa£ a %wed 0 warm up

to roor’ e&}élreﬁpg %Q;q’fqglg Ze8 ssdelidronixiute wad@ichyheddvith als@iwratediz a- t

dodec 6),.3- die
aqueos®NHL! splgh@rﬁnp@,tp/{\q ﬁ) \%S.) )T’h 8 ey v{]eﬁe %ﬁn[a é@én‘ﬂ@he
aqueoé’gé}l Uszo?e xRadtddiiin; EtbiAc @x mxzpowe@:zmhmgd organic layers were

06/ 13257 7%
washedpyith priye, dpie gver! g%Oc ﬂhﬁﬁé_‘)%glgf e@g%@er @Eu&lﬂ(pggsss
The crit® mixdur® Yaé purifide-dia 8ilica-gs! clippnatograpoy fofive ﬁ_(473h

benzeng%llfgwl)%et%%%azg %&ﬁﬂé 3.1 of‘lgrliv-élz o"ﬁé égamwg)na g‘)llg4%et%lﬁlo(1 dmeJ

(mm)i&@.%’ MeaiBgt 4], MEpERIB342 W8)-7. 126. 4, 115.6, 55.83,
1, 31.1, 30.9, 21.8, 15.6 ppm 5 Exanple 12
3L,
cPrimpt i1 O 1-0 s~~~///3]J Li HVDS, Etl

(0]
.0 1

Cal

O

0

A\

0,
Z-—W

DMF, 110°C

—_—

DMF. DMA x
o NMez

Z—

9-(4-Ch|oro-benzenesulfonyl)-2-dimethy|aminomethylene-4-ethyl-9-aza-
bicyclo[3.3.1]nonan-3-one.

To a stirring mixture of 9-(4-chIoro—benzenesulfonyl)—2-ethyl-9-aza-
bicyclo[3.3.1]nonan-3-one (180 mg, 0.52 mmol) in DMF (1 mL,) was added N,N-
dimethylformamide dimethy! acetal (1 mL). The resulting mixture was heated to 110 °C for 2
h after which the reaction mixture was concentrated under reduced pressure to give the
desired product as a brown oil. This crude product was directly taken to the next reaction
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-78 GOO
9- (4- Chl or o- benzenesul fonyl ) - 2- et hyl - 9-aza- bi cycl o[ 3. 3
wo ddonomaoz 3-one  To a stirring mxture of PCT/US2006/032579
9- (4-chl or o- benzenesul fonyl ) - 9-aza- bi cycl o[ 3. 3. 1] nonan
-3-one (650 ng, 2.07 mmol) in THE (2 nL) at-78 C was
added Iithiun1hexanethy|disiIazide 10 (UHVDS) in THE
(3.1 n, 1.O Min THF, 3.1 pmol Wi se aver % n19
withoutrawy furtherpurifiggiionpiReteniioa t'mﬁémmf&ﬁéa "1' Mgthqd [ MSBSiE370
M NMéyoﬁﬁHp1n before the addition of Etl (650 ng, 8.75

nipl He reaction mxture was stirred at -78 C for
EXaMplgdd 5re it was allowed to warmup to room

t enper at ur & 15 mn. The reaé%ture was
gquenched wit s%;cb urated aqueou sol uti on and
Et QAc (25 nm, 1: 1| vl v7. The | ayers vv&fr separ ated and
the 15 aqueous |ay¢r was gxifasted w Et OAc (2 x 25
m.). The conbj nrgam c—;f@;ye-r r shed with
brine, dried over| MySO4, filtered, ncentr at ed
under reduced préssiif®. The crude mW‘ dre was
pm-(:td:|ﬁ|droabaazahéswangw-ecrfyl-o,uswzetgawmpyaﬂo[e@ A@**]dodeca-
chl oro-

2(6),3 i enesul fonyl ) - 2-et hyl - 9-aza- bi cycl o[ 3. 3. 1]l nonan- 3- 0
n€o asolationttif 8¢4-sibiochennesyiiond2-gimeghylantinamethylepe degihyl-0-

aza- bl%‘dﬁ%j %&an-é\@&ﬁbae Ak i WBVAraI &Qtl@@@@' BLfsliokedy O

hyoragng moTSV G (B8 mtén@d?acaﬂth%e WP%WW%W" Cfor1 h after
which tHeQIBRItIGY Waheoofedad hy)hrtgmpératuha andojuehéhed by theomiditioB efome .

saturaga% a%u%cmsg\[ag{ag)éﬁgéﬁo Hptq BH y>|7 T e r%sHltlpg Bolutlon w?g extracted with
EtOAcb(B&yADI rol[)3th8 ofganioreainacss wate ccérm@ed‘:grled)(h@is%)rdlﬁ?red,n DVF

concegt}atgg'?r} %ﬁﬁ%m% @el’%olu n%FMAt%W%Q %re‘a QJQ(IJ’LC to
give 12(4-ohlorp- behzeavﬁs@fpmm éﬁiylt%12~‘éla@-t”@¥?'q{$ ?eﬂ&r dd‘mga'z(@ 3-
diene %QQ%HJ: écﬁquﬂel}@mg i.m(g%%&éd 805! em@‘“?f[; §, MEBH 3668 (M+H); 'H-
VIR 355 8k GDERI 51 5 ARt T A dA . B0 sbaT G5B
1H), 42076 52006 HR 308H 7256 wid! )1e9134251%9 Hnrmﬂm 1t 22 (o g8H)oh02 (1,
J=T. ?ﬁ E%H) R trlép%_éﬁr_%n@r) E—)l(ﬁwﬁféo@({ﬂrz &’B&P)"%? %é]-v sk’gm(fr?'
7.35 -NHBINIHE 2HY, .22 (s, 1H), 5.28 (b s, 1H) 4.31(d, J = 5.5 Hz, 1H), 280 2.73 (m,
1H), 2.05 - 1.21 (m, 8H), 1.06 (t, J = 7.69 Hz, 3H) (minor diastereomer).

Example 15
LI
CO,Et
HO OH Phj
0. OEt
———reee
H H NaOAc
HCl ag o)
H,0

9-Benzyl-7-0x0-8-aza-bicyclo[3.3.1]Jnonane-3-carboxylic acid ethyl ester.

Acetone-1,3-dicarboxylic acid (8.81 g, 60.36 mmol) and sodium acetate (5.04 g, 61.5
mmol) were added to a solution of 4-oxo-2-(2-oxo-ethyl)-butyric acid ethyl ester (European
Patent EP 0330788A1) (10.3 g, 60.36 mmol) in H,O (75 mL). Benzylamine (6.59 mL., 60.36
mmol) was dissolved in aqueous HCI (3 N, 41 mL) and was subsequently added fo the
stirring solution of the dialdehyde and the dicarboxylic acid over a 15 minute period. The
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HOAC 0 NMe2 HN-N 5
12- (4- Chl oro- benzenesul fonyl)-7-ethyl-4,5,12-tri aza-tr

wo eyochfse2 3. 1. 02' 6] dodeca- 2(6), 3-di ene. To a sEt/U$1006032579

of
9- (4-chl or 0- benzenesul fonyl ) - 2- di net hyl am nonet hyl ene-
4 et hyl -9- aza-bicycl o[ 3. 3. 1] nonan- 3-one crude m xture

reacii %%‘Ev'e%%ﬁ“’%gr's?’%ﬂ?% o Pkl AT B e BB

to 8 byalie dddfliofof mitaskium aftioaate]l Thenesdingt dokitisrovad éxdnacted with

| .
T e e
concer(tratetivnderiacaim. Thé esub‘swtelsudngwssblmﬂed) hy giliga gekt r act ed
chrom%c%_%phx%@o‘gt r{e§a gg@A piol ﬂe v@f@%ﬂt’e‘? &4 (ﬁ@%? 8f MBS yl-7-

A), concentrated and
oxo-O-garhiqyEie. %uncmanfﬁ a@aa’wyl'&@ma ﬁWYb@ﬁ%ﬁﬁ?&&VﬂmﬁyR@ﬁaﬂon time

(min) =4, marn@twoy 1] Hﬁ’e‘,(@st)@ozgl(meH) "H NMR (300 MHz, CDCls) & 7.43-7.10.(m,

sH). 4188 P 8%H8§ e S A A ey g BT 55,

2.61 2546|(md1H)RE8Q§(d; Uer16t5|l-ﬂla32flm2r0ﬁ (dt, 1 =838z, Mt 13cHE, 2H), INg-1.72
)i 36 ;'"H NWR (300 MHz, CDCI3) 6 7.81 -
SR 500, U )

- 7.43 (m 2H), 7.25 (s, 11-1),

SEXEHI® 1§ 427(d J:4.95 Hz, 1 H, 2.56
(dd, J = 9. 34,9_(%549 Hz, , 2.10 -1cd&ki(m 8H), 1.02
(t, J =7 3H) 6 Hr di ast eiepirer) ;' H NVR (300
MHz, CDCl 3) .68 - 73(6&;. m 2H) , 735 - 7.32 (m
2H), 7.22 ( H), 528( s, 1 31 (d, = 5.5
Hz, 1 H), - %ﬁgOH201l_D’ 705 - 1.21 (m
8H), 1.06 ( = 7 69 3H) (min di ast ereoner).

Exanpl e 15 }Q~ PhCO2Et O OEt HO " OH O BANHR2 H H
N?-@% ot¥zh-bisy cib]3. B’lﬂﬁonane-s-carboxyllc acid ethyl ester.

ef?—k—yro—é—ez% oitidts dy i Seapal ROBRT o8l A7k s
mmol)g«;as@i&s&ﬁedmnie}haadc(% mdl) and aided uxaesqsaer(smng)f p@ladiem hygroxide

(19)i h?an%ﬂ();n @ql'gg gta{] %Pgﬁe SmeLﬁdr%ﬁ%fwc?s flﬂ?]d \iwth hydrogen (30 psi)

and e\(aEuﬁt@cb@m timgs eThe Repr mmgﬂfmag ((ivlﬂb hﬁirggenéé)o B%) Fdsheok far
12 h. ﬂ%@uéﬂe’isiﬁﬁ%«as Rendy/ iR ekt aﬁ@cdﬂeent@@b&ﬁndemm)m Wegive

lved in a
781 gs(awafahveerwai) Bt e e '}Dﬁﬁf@e— Fdehonlhiag epyeser
as a ydiiodd dileRatdistion tichet(inin) diocaBoaatibd (1], MS(ESH2€2.1 V4. ni nut e
p )r(irﬁ)j]e 1'7l'he 81 WD 2007/ 022n02 PCT/ US2006/ 1132579
on mxture was stirred for 3 days at room

tenperature after Qhe pbl~vEsHadjpusted to 8 by
the addifi paE0f @ fr€ar bo e JH&e coe=tul ti ng
sol uti on\ extract wPth  net hyl en loride (4 x
50 nL), organi c—extracts dried ( >4), filtered
and cofcentrated unggn vacuum The [ ting residue
was purififed by sil icascigel
O -
o]

9-(4-Chloro-benzenesulfonyl)-7-oxo0-9-aza-bicyclo[3.3.1]Jnonane-3-carboxylic
acid ethyl ester.

7-Ox0-9-aza-bicyclo[3.3.1Inonane-3-carboxylic acid ethyl ester (5.91 g, 27.9 mmol)
was dissolved in methylene chloride (60 mL). Et;N (7.76 mL, 55.9 mmol) and 4-
chlorobenzenesulfonyl chloride (7.08 g, 33.6 mmol) were added and the reaction mixture
was stirred at room temperature for 2 h. The reaction mixture was diluted with methylene
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5 chromat ogr aphy, (eluant hexane/ Et CAc 911 to 1/1,
viv) to give 7.43 g (40% of 9-benzyl-7-
wOxm702888- bi cycl o[ 3. 3. 1] nonane- 3- car boxyl i ¢ apiTusiongd32579
ester as a brown oil. Retention time (mn) = 0.963,
method [1], MS(ESI) 302.2 (MtH);'H NVMR (300 MHz,
CDC3) S 7.43-7.10.(m 5H), 4.10 (q, J = 7.1 Hz, 2H)
chioride358 L § Snd vdghed Wittfidat#aB8 NaMCRKH0 m2). The audousiphasd 6as,

separatgﬁ ’gndlz_%’tr’agtgg e@e%ﬁtglrﬁ%hyie%uj(cg\oﬁée f&%’m: L%:l'ggz&ﬁrzoiné% 6rg¥ﬁc5
phases eflthdn dizd (18,S(), ;‘ilmng,, cqr:\c@gtrqtég ugdefvayc:uggmﬁléj t éidue was
purified Eﬁ%@}cg 8&1%0%%%;{?%%@0}3& OBHL A Nt REvePS 52 iZBEM) of 9-(4-

5 chioro-tngpesaicay il oK ferapisyciold Piieane: SouaPREsaHY MY &P
Retentigﬁ %ﬁ% g@lﬁfﬁi.qoo, method [1],b MS(ES!) 408.1 (I\/|I+Na); 'H NMR (300 M Hz,
- - 7- 0XQ= 9-aza- bi ¢ 1 -
Cocot e ) TR VAL e i
Hz, 2H), R.8UREd)aRol7.0( 30 Hal 21), Afd-2afdde 1HD 241 ddisielfet b 2P, 1.99-

1.90 (nﬁ,gHﬁéﬂgﬂ{ft‘r 2¥q$%él.gﬁz§%)9i.zb&, pethanobHf 10 nl) in a
B

arr bottle was filled with hydrogen

10 mpii 48 and evacuated three tines. The Parr bottle
was refilled s th hydrogen (3@psi) and shook for 12
h. The suspe op ywas filtered ng:h Celite and
concentrat ed Undéfcogmcuumto give GREtg -
(quantitative vyi ) Of ethyl formate ,L
7- 0x0- 9-aza- bi cycllo[ 3. 3_M%bnane- 3{caf boxylic acid
ethyl ester 20 ag a yel IFW™Si | . Ret jon time (mMn) =

0.369, method [1]0, MS(ESI) 212.1 (MPH)OH Exanple 17 H

% c1-§én% SduifcR5- Hy8Fxymettyidie-oxbhe-6442Cl 2 0 0

or 0- benzenes
bicyclpmqunynane&@rbowaﬂsi%@;ﬂavl&f?fs. 1]
g@ 0ﬁlgl%%éﬂiég@Wbrﬁ)-g—aﬁi-daeﬁ—bwcm&ﬁﬂ]mnal@—&carboxyﬁc acid
- Ox0- 9- aza- bi cycl of.3. 3. - i i
o oo L A RSB0 1, ot
(5.19 MEtdAyE3aneolphisaddde foflegechby) sodinBeihgxider(8. 2L of4 YesOlHtiBT )n
ethan(ﬂ;ﬂip & osGilth %g@%\ﬁﬁs’\%&édﬁe BY bC &dp 20 hiifles(aftePBhigh thdSolGtion -
3 Were added an the reaction m xture sstig\lﬁ_‘eg
was caled togenm tempereireipd qusnchedPy theayB gt S RiRLS SRS
(10 mg'C{Wéll% Lél%“ RIS SR8t SR WMOEZRR 12 0 28 ML} and the combined

6/ 1132579 .
20 organic phases were dried (Na;SO4), filtered and concentrated under vacuum to yield 2.51 g

(94%) of 9—(4-chIoro—benzenesulfonyl)—G—hydroxymethylene-7-9xo-9-aza—
bicyclo[3.3.1]nonane-3-carboxylic acid ethyl ester as a yellow oil. Retention time (min) =
2.017, method [1], MS(ESI) 414.0 (M+H).

Example 19

Cl
QN
0
T CO,Et
N
—e

X AcOH/EtOH
25 O OH
412-(4-Chloro-benzenesulfonyl)-4,5,1 2-triaza-tricyclo[6.3.1 .0%*]dodeca-2(6),3-
diene-10-carboxylic acid ethyl ester.

NH2NH2.H20
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chloride (50 nL) and washed with saturated NaHCO3 (50

m.). The aqueous phase was separated and extracted
worme/oyisbh net hyl ene chloride (50 nl). The conbimesko06/032579

organi ¢ phases were then dried (Na2SO4), filtered,

concentrated under vacuum and the residue was

purified on a silica gel colum (eluant hexane/ Et OAc,

oro 3 bt aiReflbt Sepio s Mol B huB ey et iErSr ot taiona

blcycla{ﬁéB 3inosarieedcgdrbaxylincaciti athyhpster(8 4819, 5.8 trentt)i imethanairel 0(nmi)n)

o R Mg B o B
mmol)gThe regctiop pyxturg was s’u[rqr,i-,at [aem tgqqpera@r@fgr 6 aftgr which spturaipd
NaHCc810 n‘aﬁ%s Gegkd. ‘i*he‘re%t?ltu%zsoﬁmén W'éei eﬁﬁd)‘,ted Zwtﬁ Et(gAcE’(% x(zmmL

the org_@ng:@xkr%ﬁts wgre.comgmgd dgfle(h(l\]qzsc})_g |_f|)ltere§j ez:@c?rttrateg and ?Lll_l!)fleﬂ@y
silica g%rbolumcﬁumamb@pm&emam hexameﬁﬁttDA@ 9/ @00 Ehd Srebéidfite HPLC

o aive G Lepf e BRI e T APl B Pt s
10-car99>a/z<aamd3etbycelste[ & dwhijerstidhietediicmiihe kyin) € 1.439, dedtody |

11, Ms?él?hm (M+H),b eHnr\él\éH?] ((%08 MHz, CDCI3 7.66 (d J= 82Hz 2H) 751 1H),

- 0X0- 9-aza-b
7.38 (thd Tethe HB- 2 Hr ok e w)a‘bﬁb“%@ @th‘*%%(Oe# (721 fzisg 25 3634484
= 17r6ITlD|1)HzWHS) dies s leert 6 Mz, THE/248hasnim, (14, 2m4-1.91 (n, 4MH, )20
(t,J= F QY formate (5.19 nl, 64.53 nol ) was added
3 o%ﬁb by sodi um et hoxide (6.2 nL of 21% solution in
eEkemple R0 The resulting m xture was heated to 60 C for
30 m nuteg affer which the sgﬁutlon was cooled to
roon1tenpefi;:E:§§nd qguenche oaddi tion of
saturated a JHACT (10 L é/®esult|ng
m xture was extracted with Et QAc (2 ) and the
conmbi ned 20 organj £9Fases were drie sSH4),
filtered and co ntrated %ggﬁr vac ovyield 2.51 ¢
(94% of
9- (4-chl or o- ben

ul f onyt)rgchydro t hyl ene- 7- oxo-

9-aza- bicycl o[ 3, B. ] nonane- 3- carboxmmL aci d et hyl

ester as a yel | oWdll. Retention time (mn) _ 2.017,

n2-teChlpd-berivBOESifpnyi k4,501 2 {tikd) tricFola[6isl £0* T Rlo@kcac2(6), e o
diene-qg?cgbox%ciﬁ‘.l NH2NH2. H20 N AcOH/EtOH 25 0 OH HN-N

Sodium hydroxide (0.5 mL, 3 N solution) was added to a solution 12-(4-chloro-

benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0%°]dodeca-2(6),3-diene-10-carboxylic acid
ethyl ester (321 mg, 0.783 mmol) in THF (2 mL). The resulting mixture was stirred at room
temperature for 4 h. The reaction mixture was extracted with EtOAc (2 x 5 mL) and the
combined organic phases were dried (Na,SO,), filtered, concentrated and purified by
preparative HPLC to give 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%f|dodeca-2(6),3-diene-10-carboxylic acid as a white solid. Retention time
(min) = 1.316, method [1], MS(ESI) 382.0 (M+H); 'H NMR (300 MHz, CDCls) 5 7.56 (d, J =
8.7 Hz, 2H), 7.30-7.22 (m, 3H), 5.30-5.25 (m, 1H), 4.54-4.45 (m, 1H), 2.80 (dd, J = 17.0, J =
7.7 Hz, 1H), 2.50 (d, J = 17.0 Hz, 1H), 2.42-2.30 (m, 1H), 2.24-1.85 (m, 4H).
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12- (4- Chl or o- benzenesul fonyl )-4,5,12-triaza-tricyclo[6
.3.1.02' 6] dodeca-2(6),3- diene-I0-carboxylic acid

w@tdwyh2:et er. 83 WO 2007/ 022n02 PCT/ US211116/ 14@R263H06/032579

To a solution 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-car boxylic acid et hyl

g%%erlé .48 g, 5.99 mol) in ethanol (10 nlL) was
acial acetic acid (0.2 nL) followed by

hydr azicne

reaction

& was stirred at %uperaturefor 1
h after which at;ugat ed §,JNaHCGB ( (gqs added.
The resul tingrset/uti on was éxtracted QAc (3 x
20 nL), the fofyani c extTacts were copbined, dried
(Na2SO4), fil ed, conceptrated and purf fi ed by
silica gel col chr omat ogr aphy (el uant Shexane/ Et OAc,
911 to 1/1) and"PFeparative HPLC to giNreiH
][22 gﬁeﬂﬁ*&ﬁ&zt@ﬁ%ﬁfmfSQQMI-ﬁza‘]bréyégl‘eti 1.6 Riddbé£Y 6 ldMd R

6] dodeca- 2(6 di ene- 10-car boxylic acid
10-yl}- 'é‘FHWm'ester as a white solid. Retention tine (mn) =

Litifid®), boradiydvid (10mig14.80MtioBiwas 4ddedlto @Mbidion diH2NAMEh16300

benze%@@n%,ﬁE-ér?agg-'ér?d%lgg’ﬁ._ﬁOﬁ]gggezfa%%),gdigrlgbjo-%%%)ﬁ% %EH)- :
ethyl eﬁt.ﬁq (328 mi;,, 0.80 mg{o()dn TE]F e rﬁl’_)lTrir&reSLﬂm’ soigltio)n\’lvgajéﬂrred @’i reom
temper%l%reﬁbr 78 ﬂth’é'ﬁ heétga H’go & °@7for(2jh T‘Pxe z'ea%? on@vﬂqluegicr@d by trhe _

addmor; ofiwqtgr (5 and @ga@p‘wt@g g‘@(tl@p wg§ extpac@d\wnh Q&g é% Tk} The
comblr@@%@ank phésel lverduiia@Nalso,), ﬁl’ceréd"%éﬂ'd%ﬁirét@d S ik BY silica

R S A AR TR e e
[12-(4-Soatb benteyies ufanyiied, §,02-Giard-tricy3o[3 4 @F tjdddend-2\bedieraticgld t o

methaf 30 MG RAGEN UL ) - 1942, manon i, MB(ES e Al
'H NMB@@("@)*Z @Dﬁ'aéﬁé 7B((d.okt daxiz 2, 468 (. “ZD 7881 J =&L &z, 2H),
5.33 (sl %2)14 Hg(d Q- —7781?>HH"'°FP-|&)3 a9y dTJFEz(ﬂw‘zN , 308844, @SAHM '79' Hz

room t errperature for 4°h.
1H>2P%s’ctfraﬁ6rh'%<ﬂd}é%1s54e(m PHéted with Et OAc (2 x 5 an)
aEanipe22 conmbi ned organi ¢ phases were dried (Na2SO4),
filtered, concentrated and puriy f| ed by preparative
HPLC to give Boc,0

12- ( 4- chi or o- be enesmhbiﬁonyl ) = )%? triaza-
tricyclo[6. 3. 1. 6 Judbasega- 2( I ene- 10- car boxylic

Ld. whi d =
SRR S b BN RLO e 25, (1)
N2:G-DihgHGH 18- pySole. (8@, (15,7 mmol) was Fissblyed plioxaneZ060/MIA2A ( m

solutnoﬁ 59 Na&*l @9 8 1986 olHH,0%1 AR D) v dabdd iBweddy SR tekdfhtyi J

dlcarbonate (37 8 g, 173 6 mmol). The reaction mixture was stlrred at room temperature for

3 ogydrate (2.9 ni, .°@ mol ). The

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,S0O,), filtered and concentrated under vacuum-to afford 18.7 g (96%)
of 2,5-dihydro-pyrrole-1-carboxylic acid tert-butyl ester as a yellow oil. Retention time (min) =
1.872, method [1], MS(ESI) 114.1 (M-tBu+2H); "H NMR (300 MHz, CDCls) 8 5.81-5.69 (m,
2H), 4.19-4.05 (m, 4H), 1.45 (s, 9H).
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7.7 Hz, 1H), 2.50 (d, J = 17.0 Hz, 1H), 2.42-2.30 (m
1H), 2.24-1.85 (m 4H). 84 WD 2007/022n02

wWEEHABR006/ 1132579 Exanple 21 C / 1 O O i Or/uSHa&H32579

LiBH4 1 OH NN t THE NNH 1 NNH [12-(4-Ch

| or o- benzenesu

| fonyl)-4,5,12-triaza-tricyclo[6.3.1.02' 6] dodeca- 2, 5-d
ien- 10-yl]-nmethanol. 5 Lithium borohydride (17 ng,
GxaOPefsl ) was added to a solution of 12-(4-chl oro-
benzenesul fony|)-4,5,12-triaza-t@icycl o[ 6. 3. 1. 02' 6] dod

eca- 2(6), 3-di enenl0- car ffiRxylic 3¢ ethyl ester (328
ng, 0.80 nmol INi nXTHE-(3—+1) . FFesul ti ng sol ution
was stirred oom eerpELaty for 18 h then heated

to 60 C for 2 h. The reaction wa8"quenched by the
aﬁﬂbmymx@ipymmhe-ﬂ&amdxymdcw hat-batglédtérng m xture was

1 t.h E T i .
S VAP et o o
Methylroombaine-N\a@xede AMD)iuwater 68 rity) apdl béatene (gemLy dheresulting
soluhon‘?@é@ﬂﬁ&v@@fo@ﬂ%[%@ ifRRs JAEANIE! EEdien oP2,3-dingdrblphiroigRd

arative
carboxv(hf.@m(uerew!d estehd ﬁ?@qgébp sy acgtene{ 24ml) w2 agdedayg] Hp-
The reddtidn rixtde AhslaRbRBA 12sth ol 26 R-akbrwHidh sodiinBiIiite €55g) Jvawiidet

inone REYESTYS SHsEts TMAR o B LTRSS TRl sl and

concenfreted dinder a@iubiztp ré@hfve tiie &@tqne, Th_‘B adueoup, spRtigriwagladiusgedio

pH 2 bg%i f&{& dpn c%‘%ulﬁﬁ%%cnéénd %/Eé_';ubs?é%%%?)( %dragteﬁ_f w%l:} E%Cﬁ?o 7(311 éd)mL).
The combldpd oagig piabes Yvete dripd§Na420. ) filfgyed, gncgqong;erg@te@mndg}_b
vacuungﬁ%!m:l 2 @& q@antfﬂatﬁ@ﬁ%@ Aai hﬁrox‘}lp?%@ﬂﬁ]eﬂzcgrboxyhc acid ten.‘—butyl

ro-pyrro e-1 -carboxy
ester ag apyghow oz'oRQ’festloa e £ %%W@P@?@@Egﬁ%ﬁ ?L(IM?YJB@) Whs
NMR (shossiet,\oBtl)) B, 412 0% a8€m (AH03.61-3.55 An, 24| 3141-8:34 ¢h, HOHK2 (s,
oH) (6.9 g, 173.6 mmol) in H20 (150 nL) was added fol | owed
" by di-tert-butyl dicarbonate (37.8 g, 173.6 mol ).
Thampdea24 i on mi xture was stirred at roomtenperature
for 12 h and subsequently concent\q‘%\t ed to

approxi mately 303 under vacuum e resulting

sol uti on was extya d g, h net@?ﬁ@n@ chloride (3 x 50

nmL) and the corfbidn 0 i were dried

(Na2SO4), fikoered and "@dltentrated under vacuumto

afford 18.7 g (9899 of

2Bis-(2okg-dthyl)parhantie atiddentbulyy bster.aci d tert-butyl ester

a8ocfuny FerloB¥te $2d.31 224 D8BTS ih I8 ({18L) 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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1.872, nethod [1], MS(ESI) 114.1 (MtBu+2H); 1H NWR
(300 MHz, CDCI3) ii 5.81-5.69 (m 2H), 4.19-4.05 (m
wdabogod2séb (s, 9H). 85 WO 2007/ 022n02 PCT/US2006/032579
PCT/ US20H06/ 1132579 Exanple 23 O\\r / O NMO N CU
acetone/ H20 HO~ COH
3, 4- D hydroxy-pyrrolidine-1-carboxylic acid tert-butyl
S mumtetroxide (4.46 nL of a 4 % aqueous
E TS'%Prleoz%s was added to a solution of N- 5
l\/bthylrmrphollne N-Oxide (NMO) in water ( ) and
acetone (24 nL). The resulting solution $ al | owed
to stir for 30 mnutes after which a sol ut¥on of
2, 5-di hydralpyrrol e- 1-W\|c aci cPheerf - butyl
est er (1989, 117. O"\ﬂmé%‘lna one ( ) was
added % . The read™™¥n nixture W&s ™l lowed to
stir f after whi ¢ od|umb|sulf te (5 g) was
addedH | one pbrtl on. F'? suspen5| on wag stirred for
15 m nutes and subsequen yqflltered and©10
QWBURIILT-8k50 9@&3%@9&1&1&@ IBMfonaREBMArHdXglicsEd eaebutyhe
aqueous sol ution was adjusted to pH 2 by the addition
ester. of sulfuric acid and was subsequently extracted with

RicEae- 3-dicatidxyiic)acid (The gc®inds medl) endjsmiiun aiette Ia, 86.8
mmol) @érgelﬁjd&“a %%%u}mrb(af' bléstg ?g-'etlﬁp %? gﬂﬁe%adr@ft S&’tyllé@%? (19.1 g,

Ive
94.96 r@nd) idithQd ‘&(ryl-)pwrrzwlarrmedéo 3 mia PHEK HIMOB Wae idigseheqaio but yI

aqueod;‘sﬂ(ﬁ 3 ﬁf‘G?ﬂ&’)eénhQ\)ﬂs%hﬂ)se R0 BhdRNo tHeBBring sHilition 9Pthé92,

: dlaldeh(gggqug’chgdlcgfrb@gy{lqifasclyL O\&hHP 1§ mut%p%rf%Hr%e?%R %ngre was’

stirred for 4 Hays A4odnMempbdaturd afs? which thedpi) waEadjugtddeto By theDadditfen k

of pota%ﬁlirg ?:'Qrglgg?ge& @ﬁ{ﬁ%}lﬁiﬁ&?%m (\!I_\%g 8ggactteedr ith meitg\}ilene c{ﬂorlde (éd( 70
mL), thSoeanin epadtodiat éN§.30. 3lteged Dl @6canirale)l under MU Tige

resultm? rﬁglcgygﬁﬁaéap%ﬂﬁe% %ll@? ?%%hleo%fto?‘?ép@g (Qlﬂalﬂfhexane/EtOAc 9/1 to 1l|1

rroxXy-pyrro I'tc acid tert-buty
viv), togivedp. 1(91@-}8"& gf 9 -anzg-Travet3, O-Hiaza-tripych 31%81"9'1‘_5)“96’\7@' boxyligecid

tenf-bum é!;k:l:,tr%s B%dmpbu ﬂ&@ntroﬁslmet(mg =Wy %emstufs@p N3iSIESHBST.2
St re or

(S HNR G0 DE 8 231 Lo B LD AT bt U Ak

3.20-2/98 Qﬁ[ZH)VZ&GZI(m] J 815012y 8.5 Hze2F)HE.28-2HE (me2)l 1425, Bidleous

ngamploﬁ]swas used directly in the next 25 reaction.
o] >
0
Ph 3// Pd(OH), H f
1N CHsOH \\N
N By
——
40 psi
© o]

7-Ox0-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester.

9-Benzyl-7-oxo-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester
(16.6 g, 50.5 mmol) was dissolved in methanol (40 mL) and added to a suspension of
palladium hydroxide (1 g) in methanol (10 mL) in a Parr bottle. The Parr bottle was filled with
hydrogen (40 psi) and evacuated three times. The Parr bottle was refilled with hydrogen (40
psi) and shook for 48 h. The suspension was filtered through Celite and concentrated under
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HO'-"JUOH Ph _ 0 0 0 O BnNH2 N HAN H NaOAc HO aq O
w@20en228b2 7- 0xo- 3, 9-di aza- bi cycl o[ 3. 3. 1] nonanep@r/os10bON32579

ylic acid tert-butyl ester. 5

Acet one- 1, 3-di carboxylic acid (13.8 g, 94.96 mvol ) and

sodi um acetate (7.94 g, 96.8 mol) were added to a

vacuunﬁ‘aw glkIel 1o ?)fqubhtﬁat(vg yRKPoet-6d-3, 9-@@2&1&6%/&‘0[3 84]{ndnane- 3-
BRI L e R ML e
MS(ESH) r481 Q(QZMﬂth)s HCl (3 N, 63 nL) and was subsequently

q_ﬁ(q[;% g the stirring solution of the dialdehyde and
t i carboxylic acid over a 15 minute peri od The

.reaction ture was 10 st@M@sﬁ)S dayg room
tenperatu af ter V\,hl ch the p to 8 by
the addit of pofa .sRum car bonat @ resulting
sol uti og,, extofa W th net hyl Ior| de (4 x 70
nL), thelB8tdanic extractos dried ( , filtered and
concentrlated undér vacuum The resultij ng resi due was

purifie silica ge¥- chromatogra , (eluant
5 hexane/ Et @Ac 911 t6H4GA, wv/v), to ghve 15.1 g (48%

of
§-(FGQre-bengenesylfonyll-oxe-BArdReadiiaycipld A leaaee-3: car box
carboxyhd:amdttérd-bﬁfyl ésteit. - butyl ester as a brown oil.

TS W oot g ot AT (L prgos

mmol) waq; dlssplv@dJFBrnBtmylerm chigdpe (®02d41 ) EisN (13H)mL, 93. 32ﬁh1@l) a3 4-m

10 chlorobéh:ienegulfégyl %ﬁigpnde]A)1231355894 Hlﬁol)g%%e?e d%E%theé Q@ §\|mN

was stiprpgbabtporn fempagatury Ty $ih. 6he)reag’@n mlxture was diluted with methylene
chloridd 65@(161_ 3n@wd$liwawth isatiedtet NaHC A (FORaN ThSagrblOpNEsE GagcCi d

separa%g @8?1 %‘%}Ta%l;d S0ge \g'trgma hélgrée Thkaqg |(§9[ rgL)STrie combined organic
phases]|wena thiee dBect@NabRO, | fitered,ciodcanérated lndey Iva(&mhﬂarnd(tﬁfﬁre&dge was

15 punﬁed% alssnlmgeecr?‘g@gnn@gj ﬁtq}eyﬁelrzga gﬁ%&)ﬂgr ox g> egq rq'fi) 8@/6} g& d
(4- Ch'OWetteﬁéﬁreﬁultOM) freyo-.§- ze@roycl@[ét?»ﬂl r@narrehércarémhcbmud feet-bwtys

ester aé b héIRA o rtzétentlamliﬁ@qm) €40 6@%eth§cﬂﬁ%@/}8@§% Iﬁ f r\?a*}’ 1
ro

¢
NnR (398 W, CERRE 2 4R AR A5 e T, bk dBeH 3HW@ 3243
Hz, 2HY, #118-ar95dmt, BiH Y a@B-2CA (i, 2HRp A9 ¢y 0 ent5r9a 6 0HAIAHE .38 (d, J =
20 15.9Hz 2H), 140 (s, 9H).

Example 28

01\©\ %o 2£< Cl\©\

ﬁ N ethyl formate
NaOEt
EtOH/THF
0]

O OH
9-(4-Chloro-benzenesulfonyl)-6-hydroxymethylene-7-oxo-3,9-diaza-
bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester.
25 9-(4-Chloro-benzenesulfonyl)-7-oxo-3,9-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid
tert-butyl ester (5.08 g, 12.2 mmol) was dissolved in THF/ethanol (40 mL, 1/1, v/v). Ethyl
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87 WD 2007/022n02 PCT/US211116/1132579 vacuumto give
12.1 g (quantitative yield) of
w0 20%0223080- di aza- bi cycl o[ 3. 3. 1] nonane- 3 car boxgdi/0SW0é/682579
tert-butyl ester as a yellow oil. Retention tinme (mn)
= 0.531, nethod [1], MS(ESI) 481.3 (2M+H). Exanple 27
\/ ¢l \l AO ¢ SO Y -d clc HNNpINN Et3N50
formate%m 2.4 mmol) was added followed by sodlum ethoxide (12 mL of 21%

solu’uon Ji:! gTaTq‘bﬁg%éesgltm%rgs%B%v 1é,g’un)gg a&rop %m@er?t'ufezfgsifd G eQ[ 3

then hedteM®BBDfors@minutsisajtet vaijich tBe $oliition meaa @oqjeq; badkdx gqomc
temper%ﬁlledanﬁg[l%'ncgg& %%th%%ﬁ@ fiorl c]fjs tﬁraﬁed :fq%e&is NAR 010W8S. The

or Et 3N (13.5
resultinginixt@e Was nmac)edam EtOi\O (?C*l ?(b;“bb@ﬁizt%@%“ﬁ"?mga%ﬁ’r@%ﬁj e
were dlqeldQ({\lg D,), Akréd m&&wcé‘\ﬁﬁa?edﬂﬁgﬁd/aé\ﬂﬂ\ folyeld E@@QI @Antitative) of

was stirred roomte r.at
o chERb e HITY DV TS T RREHp P 33m08?'193£
carbox{ie @cibilten-biN @stepshe delloivtol. Reaentioatimd (NaHE2B 1¢.50ethed [1], The
ase was separated and extracted th
MS(ESM%@R@n@aChI oride (50 nm.). The conbi ned orggﬁlecw
(Exaspde 22r e t hen dried (Na2SO4), filtered,

concentrat ed under vacuum and the residue 15 '
pur|f|C§d O a silicla gel. col U uapt h ne/ Et OAc,
20/1 t0o D Obve~16.6 g (82% Lo P

(4- chloro hé ‘ne yl fonyl ) -7-oxo- 3, 9- ¢
. 1] nonane- 3-c N.
yeIIOM/0|I tion +4+me—mn) = 2./164} nethod [1],
MS(ESI) 437. Na) ; MHbWNMRI(SOO 3) 7.81
(d J 8.8 , 7.51 (d, J 8.8 ,2H), 4.40
J=4.4 ,?dT_I),418395(m2|—'UN\“§295281(m

2 1 20
e Guirotengenfondi4 512 s ppriys ol -1 4 100
2(6),3-dien@d 0@arbyxilicadiy tert-butybésteN NaOEt EtOH/ THF 0 0 OH
To a solution of 9-(4—ch|oro-benzenesulfonyl)—G-hydroxymethylene-7-0x0-3,Q-diaza-

‘aza®bi cycl o[ 3. 3

bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester (4.91 g, 11.1 mmol) in ethanol (20 mL)
was added glacial acetic acid (0.5 mL) followed by hydrazine monohydrate (5.39 mL, 111.1
mmol). The reaction mixture was stirred at room temperature for 1 h after which saturated
NaHCO; (10 mL) was added. The resulting solution was extracted with EtOAc (3 x 20 mL}),
the organic extracts were combined, dried (Na;SO,), filtered, concentrated and purified by
silica gel column chromatography (eluant hexane/EtOAc, 9/1 to 2/8) and preparative HPLC
to give 12-(4-chioro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0°|dodeca-2(6),3-
diene-10-carboxylic acid teft-butyl ester as a white solid. Retention time (min) = 1.794,
method [1], MS(ESI) 439.1 (M+H); "H NMR (300 MHz, CDCl3) § 7.60 (d, J = 8.2 Hz, 2H),
7.40 (s, 1H), 7.32 (d, J = 8.2 Hz, 2H), 5.39 (s, 1H), 4.31 (s, 1H), 4.15-4.00 (m, 1H),3.90 (d, J-
=12.1 Hz, 1H), 3.39-3.10 (m, 2H), 2.75-2.60 (m, 2H), 1.20-1.07 (m, 9H).
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9- (4- Chl or o- benzenesul fonyl ) - 6- hydr oxynet hyl ene- 7- oxo-
3, 9-di aza- bicycl o[ 3. 3. 1] nonane3-carboxylic acid

wo 2votosby| ester. 25 PCT/US2006/032579

9- (4- Chl or o- benzenesul fonyl ) - 7- oxo- 3, 9-di aza- bi cycl o[ 3
. 3. 1] nonane- 3-carboxylic acid tert-butyl ester (5.08
g, 12.2 mmol) was dissolved in THF/ et hanol (40 ni
Exhmpd30 - Ethyl 88 WO 2007/022n02
PCT/U8211116/1132579 formate (9.84 niL, 122.4 nmmol)
was adeg Iome%}hy sodi um et foox| (12 L of 21%
solutioﬁfojkgﬁam ). The resultin e was
stirred at~fo t erature for 30 nut®s Ht hen
heated to 60 e sol ution

and the conbi ngg.prgani c phases were drjRdy(Na2S04),

fil 4
(ﬁdté%rh?grg?q%gégn%gﬁl?grtlyrl)ﬂ,g,qo %E—ge%{aagggryclflmot[ﬁ%)( ]éjodseca-3 g

2(6),3-8ieftd.- chl or o- benzenesul fonyl ) - 6- hydr oxynet hyl ene- 7- oxo-

TS SPGBy bbb pc
diene-10-garkiowglic agisk tevdtutyligster (M(nmpwmwcm) viaslenegred with BRHRpI e
dioxané 94 N I»_qn}_gThQreaétlo% mlJ:tgre \pasl é’tleri 5tQ)(§n %p@ratu'\'e N 2 HN\atter

which 'FIW%? %P"’B%’H&aéﬁﬁiég‘gﬁf‘@ﬁ%")‘ aad B“”i@j @Qprfa%?r?fﬁ’ﬁfbp LGt glyeiel%. 3
chIoro-bénz@B@éuﬁ@l%maﬁ 1(2{£ﬁetraaz‘él-tﬂ@e}o[m} 1.0 iorydal 216 B didhe as a white

ent but vyl .
sot. Refetiog i imfiEe 2n ety Ml Sle oy MR 699 M.
CDCl)3 B%I(dad &-8.21182, 12H3,y7c30e] .30 (&0, BH).ivd19dpetB- ‘b%ﬁ -ha4%yhi ) a2
| ;e I I HLe (I
318 b e%ﬁ) .'?%t(lﬁ édzg? Zaﬁﬁl)gligcc}edtl%cygc@:’rph o %H)r'r%;ggpgtj oﬁgjdHZ
) py hydra2|ne nDnohydrate (5.39 nL, 111.1 nmmol). The
reamplest m xture was stirred at roomtenperature for 1
h after which saturated NaHCO3 (10 nlL) has ¢ dded. The
resul ting solution was extract ¢ffiikh Eq

&ﬁzg\ﬁr\(? |G extracts mer.e_coanm
(NaZS ezredOHcconce‘?ﬂorat ed and pu

silica gel colum chromatography (el uant giexane/ Et OAc,
9/1 to 2/8) and preparative HPLC to give
12- (4-chl oro- benzenesul fonyl )-4,5, 10, 12-tetraaza-tricy

c¥- BFFYB@‘EZ@MW@}[aéd'éwaﬂ(?e‘)“eshydd‘i"‘éﬂ\@lqe@ car boxylic

Ak tvib- it 2-nBakiniabk, @R loRErhasd dirdhdrid@ins@bikich fulted) QRFd @Radt i e
averf e Agd o 3o G v b iy el A
added1Bf.5 grandf (I B-acdtoned@catbdiylic &id)werdad@d( Some bupbling wad  ( S
sy sy g el T o o
benzylgrﬂpe hydrochloride (35.6 g) in 112 mL of water was placed in the addition funnel
Alternatively it may be advantageous to dissolve the benzylamine hydrochloride in 80 mL of

water and 30 mL of 0.12 N aqueous HCI, instead of 112 mL of H,O. The amine solution was
added o the reaction mixture portionwise. Foaming and bubbling was observed. A dark
yeliow, sticky solid formed. The reaction mixture was allowed to stir overnight. Methylene
chloride (500 mL) was added, followed by K,CO3; which was added until the pH ~ 8. The
layers were separated and the aqueous layer was extracted with CH2Cl, (500 mL). The
combined organic layers were passed through 300 mL of basic alumina and dried over
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89 WD 2007/022n02 PCT/ US20H06/ 1132579 Exanple 30 C
/' Oo0o Ol gA C1 N HCI/dioxane N N HN-N HN-N

wd. 2600422502 PCT/US2006/032579

hl or o- benzenesul fonyl )-4,5, 10, 12-tetraaza-tricycl o[ 6.3
.1.02' 6] dodeca- 2(6),3-diene. 5
12- (4- Chl or o- benzenesul fonyl )-4,5,10,12-tetraaza-tricy

Moo, TRE Sy C;'f-, Wi tﬁénd&egg@h?og@ 65}7"?@55693* OriPhiReEY i act d
washed@ith 300 mbl pb&'dzﬁ—‘éz gftar whictpthgrglfica gehwas elitediviii 2P0k roé5°4vas
MeOH ﬂ(‘)lrlzr(ﬁ TRE chiRBiitd SGRRE BldsE @efe@on@erﬁaﬁéﬁtb? Fota i &ddrdtbn to

afford %ﬁr%% 54}73{;: ;'lglg)r %@E@n?@%%&@%&%gtﬁ(@ﬁgonﬁ% c|>nfeI asa paYe yellow solid.
The palthletsvo sdlidnvzsuizsolvédin THF add 8 NLACIIR dibrdreaasadied oybtad] e

il AMERLE S B

G. Gorgglez Ingwmmlesammzc(asww&z 783CDC 3) 57.59 (d, J =
Saniie 3 ,730725(m3H) 509(3 1H),
435414 (m 1H), 3.25- 3.18 (m 2H), 2.98 (d, J =
13.7 Hz, 1HPP2:HG (dd, J = 17.0, P inéz, 2H), 2.55

(d, J = 17.0 1H) EX@itpl e 31 t. H20, Ph° HC
O BnNH2HCI ~COozZHP e -

9- Benzyl - 9-az cycl O[ﬁ’cﬁ—l g)] nonan-g<one hydrochl ori de.
A two-liter, Z?neck flask,” an overfead stirrer and an
addi ti on funnel were used. d utaral dehyde (100 mi,
50% aq. solution) was placed in the flask. Water (63
na-pzatdcycld]0.3afitencdn-33theShygreninioriale.

~ 19 §e Igée ?%g%&&ﬂagﬁ%ﬁ&aggéﬁ i ga%gb %%%is@&@é& ih 280
L of aipcial geeiovasis 98i5rGrams of 1% 8@/84 (PoGiRSa GR35 0bf- contining
50% v@@ﬂ%s%@& Al iHRGPbRPIALS eta2Batfon®) purge ERs The MixtE Vs

e M e e T T
that thé yedictionhbasr dochpleite) 1818 redctiaf mixtued was ﬁm(bdiﬁrou@h Oélitdark? N

' f
cncofFWER b5 SR Pl T B 12
HCI (2pomi) anvlihe eolutivoa(mswgn@ntﬂat@@btylapwg W@U@r@a&%@n%ff@éﬁ k
with 0 3(? Nl HRW.(250 hOK Y he 8 ddgctfv@E fﬂ:éq dlsjs_BIGed iBAQ HOMardl c¥hatnBaidd fo

to stir overni ene ch|
dwne%?LUpd%a@cwaéosflclfvmm@% d pgs R@‘@E% MPW%&%‘M@& ta'ﬁ%%
once fiofEis@ipropandl andilv@ce fréty EICH teyive Sepbdicpdied 3 mbname-oagueous
hydroéh%Yiger adg %aneg)l('énru%?tsgl% (\{‘éé 8; %ﬂ%lds g’f@eq dﬂ}r?g' unggﬁwigh vacuum

(0.1 — 1.0 mTorr) overnight.

Example 33

Cl
*HClI
Cs,C05 9 /@
DMF 0=8
L g
S0,CI

0]
9-(4-Chlorophenylsulfonyl)-9-azabicyclo[3.3.1]Jnonan-3-one.

‘ 20.9 g of 9-azabicyclo[3.3.1]Jnonan-3-one hydrochloride was dissolved in 600 mL. of
DMF. 89.0 g of Cs,CO; followed by 29 g of 4-chlorobenzenesulfonyl chloride was added
and the reaction mixture was stirred overnight at rt. After an additional day of stirring, the
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conmbi ned organic |ayers were passed through 300 nL of
basic alum na and dried over 90 WO 2007/ 022n02

WS BR021116/ 1132579 MgSO4. The sol uti on wasp¢ires2006/032579
passed through 1.2 L of silica gel. The silica gel was
washed with 300 nL of CH2CI 2 after which the silica
gel was eluted with 2000 nL of 5% MeOH in CHZClI Z. The

d |
reactlorbrvg Be?\gﬁ % Q lht% d f‘?% : aﬁ‘gﬁﬁﬁ%ﬁ sﬁr?ﬂ@ﬁ}a | eIng n*%%fur@%érsﬁ'rred
for 2 h dhdlatiosd toStand abrt oyeshigiita Tae mj Mﬁs ] %@fbtoa%m@fewﬁ@sol\'ed

solids #ﬁ@e‘?ﬁg@bé@wa&ea Qfn P2D © LY£B) a1y b‘ﬁﬁé (Zi Wﬁﬁe dﬂg&ﬁu@la\ﬁ@rd/vasn

di oxane was E’l ded bt.ai n, .
dried ovey M8 O ered and e solyent ¥ag M Ye) PL By F\éﬁp8fa 'Rib. ‘ﬁ?i"%
tan soli@wE® plioklical Meturaaibn aitpmetenhl dissdadrectan impuri@ to@finwicd- (éz

oo el i 2 S80I 38,

69% yidd)Azabi cycl o[ 3. 3. 1] nonan- 3- one hydr ochl ori de.
%&8"?@@% 9- azabi cycl o[ 3. 3. 1] nonan- 3- one hydrochl ori de
was dissolved in 450 ni of gIaC|aI acetic
acid. 13.5 Gr
cont ai ni ngy

s @f 10% Pd/ C ( Degussg catal yst E101 -
wat er) was added. QAfA 't he

appropri =€ ¥eCuat s ednportge cPThes,” the mixture was
15 agit at eg der 6ROPsiHFof H2 at overni ght. TLC
(3% MeOH Cl 27on gkgi ca gel FNYdi cated that the
reaction conpl ete. The react g xture was

filtered through Celite and conc tr ted by rotary

evaporati of under vacuum The product®has redi ssol ved

1934 HiGrophelBulfon$P-2fthydranandthylese)ldazabivyelaks.3.1Jnonan-3-

concentrated in vacuo. This was repeated once nore
OMe. with 0.12 N HO (250 nL). The product was then

oA sadation ©610.271 g 10 NMAEH) of Prit- W@WV‘&‘E'@BYQ 8 20 dryness

azablc@qfé 12@&%%@&20 GK ¥ RIOXEs Spel ai rwaﬁd ot aiLned mnideof
was recrystallized 5; %’J s9 W&ty) ol Ed
ethyl fosmate vwas Geed follpwed 1xPé“b°fantQB‘|5&§ LR f SpUing
NaOEtHY B hfr@rbétﬁlgﬁlmmré @Bs giredak 20 °CGfor n . (Th& redictipn riMStuBIvas
ter drying under
concenffeiy Gorrpgior cyed Jh 8 JERHE it oot din oricy
The or@inid lajRiviva® -dfied @eBBREBD;, Blered and concentrated to afford 0. 25 g (86%) of
9-(4-chlorophenylsulfonyl)-2-(hydroxymethylene)-9-azabicyclo[3.3.1]nonan-3-one as an
orange solid. 'H NMR (300 MHz, CDCL) & 14.11 (s, 1H), 8.24 (s, 1H), 7.73 (d, J = 8.6 Hz,
2H), 7.45 (d, J = 8.6 Hz, 2H), 4.85 (s, 1H), 4.32 (m, 1H), 2.58 (dd, J = 19.8, 7.7 Hz, 1H), 2.17
(d, J = 19.8 Hz, 1H), 2.00-1.76 (m, 2H), 1.61 (m, 5H).

Example 35
Cl Cl
o I 39
0=8 0=8

H5l0¢g, CrOs, -
/ CHaCN |
N _— N
= ~d
/ 0o /

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.0*°]dodeca-2(6),3-
dien-7-one.

To a solution of HslOg (1.86 g, 8.15 mmol) in CH;CN (15 mL) was added CrO; (22.2
mg, 0.22 mmol) followed by 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
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9-(4-Ch 1l oro phenyls ulfo nyl)-9-aza bi cyclo
[3.3.1 ]nonan -3-one. 20.9 g of
w@2@zabiseycl o[ 3. 3. 1] nonan- 3-one hydrochl ori de »aERUS2006/032579
di ssolved in 600 nL of DMF. 89.0 9 of Cs2CO3 fol | owed
by 29 g of 4-chl orobenzenesul fonyl chloride was added
and the reaction mxture was stirred overnight at rt.
tricyclof{d. £02 idodede2(6) Bridned 880Gy, 148 inmndnghftet e hoBids thiD

hetero%gﬁ?%ggz%cﬂo%wgsqr {etj%z %%%elfﬁf'r)’ﬁg Z celr\t 'T‘?'n@ %% ﬁ%efs t%ﬁ up

Oor ous
in EtOAT andwaehagawithevaten(@ o Z‘ﬁcmrL 5% Nan Oa¢2| WBL ringt (A xR0 L)y t

dried o@éf%d\%'(ﬂ I'ﬂlteréaaiﬂlﬁd %ﬁgelerﬁecY\'@%l\fd éntoﬂr ¢6ke £rQdd BIFBYE was purified

ds h
by prenégivg 3L Sgiing Wity BeiaTEs EAG o giie Torsiite SRRegro b
4,5,12-4Ha2eic@Is.3 Wﬂ)gﬁHodef:a-lZ(&) Bekbnamchet (R85 o) 55&%)tas\eashite eofith e d

Shhaich BB 4 b v S e L o
(M+H)i npuritiy to afford 9-(4-
chlor Eﬁﬁb\ﬂe?kkl fl—PPMR)(C@)C@T@l?%QgsCHHB 3.5%. (&Jmaawzwﬁﬁzz

as a |te crysta | hne SO
Hlahm B8 Hg429ich 46 (anpt 5. )4 AT 00 g oo et
S HENOAH), Titde-1 FO(n101) EhdOH 10

eyol dpanionty O RS CRC St pHBIRNTER A ST ek P ER

rﬁmﬂ()apmfs O, 44@%414&(0pmdm2|2§u|9‘1dmy8l)i% $71-1.60 (m, 2H) 139 1.28
qﬁp gyclo[s 3.1]nonan-3-one in 2.0 nL of THE was
sti'rred at rt and 0.70 nL (8.7 mml) of ethyl formate
wiexamel#®l fol lowed by 1.0 nL of EtOH and 0.78 nL of a

21 wt % sol ution.of o5 NaCEt in EtOH The rapaction
m xture masoiﬂizgéd at 70 Cfor 1 Q) Eﬂa reaction
0

m xture Wa$— entrated by rot apys por at i on,
quenched wi th sat. agla and ex; racted with CHCl 3.
The organi er was dried over MyBOA, filtered and

9- (4-chl gfo Vi sulfonyi) 2- (hyo et hyl ene) - 9- azab
i cycl o[ 3. 3. 4iuPnan- 3-one as an orpRgg solid. 1H NWR

(ga &Jéﬂ_%@ %eq@ngsﬁoﬁﬁa H,;ngaz@atr'*&jclﬁsédﬁ &ndodE{% z(e)z gg
dien-7tel, 1H), 4.32 (m 1H), 2.58 (dd, J = 19.8, 7.7 Hz,

lljf%i iﬁut?o%gf Qg(%g(hloro-%gn%g lfougr% 5,82 9Qza1 76 (m SZH)
tricyclgp.8d,0 ecqj;@q;&rdlen -7-one (58 mg, 0.16 mmol) |n 2:1 I\/jleOHfT HF (3 mL)
was added NaBH, (12 mg, 0.33 mmol) in portions. After sixteen hours the reaction was
quenched with half saturated KHSO, and then diluted with EtOAc and water. The separated
organic phase was washed with water (10 mL), brine (10 mL), dried over MgSO,, filte'red 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), 5.13 (app s, 1H), 4.62-4.59 (m, 1H), 4.17-4.12 (m, 1H), 2.12-2.08 (m, 1H), 1.80-1.60 (m,
1H), 1.51-1.32 (m, 4H)
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NN H-NHN.N OI 2-(4-C
hl or o- benzenesul fonyl )-4,5, 12-triaza-tricyclo[6.3.1.02
w0 2@pdodeca- 2(6), 3- 25 dien-7-one. To a sol utipor/0$2006/032579

H5106 (1.86 g, 8.15 mmol) in CH3CN (15 nL) was added
Cr03 (22.2 ng, 0.22 mmol) followed by

12- (4-chl oro-benzenesul fonyl)-4,5,12-triaza 92 WO
%&9% %%noz PCT/ US20H06/ 1132579

rlcyc o[ 6. 3. 1. 02, 6] dodeca- 2(6), 3-di ene (500ng, 1.48
mol ). After two hours the heteﬂogeneous reaction was
filtered and the filtrateisconcenkrated. The residue
was t aken-up Et CAc"@nd was with water (3 x 25
m), 5% NaHS x 25 nmL), brineN1 x 20 nL), dried
over MpSO4, filtergd and concentratd to give an oil
The crude product was purified 5 byvpreparative TLC
OH\ethyle-(pytrblidin-i mm@azmdyacqm 1Imonep-site.

TORubHRBERED S b8 dijene 7 mid e sy puroliisn. -
5 (4.9ml, 5&@5 s il g@@gmag Oanragli) retolwieing (10 mLSwpa thehiaddedob the
mlxtureteﬁ‘ ‘55 Tcﬁqmé&tléﬁrh Reurdrbded ’[C?W%Vt_ﬁ) tg rleaﬁ‘\@ Qi Bf §% k)

F : Enantioner A
mlxture-/waéél t?rgd arid t,q§> filtra e%s(qg’nceytrateg tya ;qfl’duQ pq)d to&_ege?gmo ) was
added ahdth@m&turiz waLtiberedCaglm. G‘aﬁgl:tlra& :[Na% 7cl:)ﬁ(u;enf]=s£t§|)§i’ t&all%ggﬁéfcozg
m
afford t'gnim‘i“i@z o Bkl ’(GQP’m:"!’.PJr ' H NMR (CDCl 3) 57, 48- 7. 45
mple)38 7. 23 (d, J = 8.8 Hz, 2H), 5.43 (app: s, 1H),
4,47-4.46\(m 1H), 223 1.91(m 3H), 1.71-1.60 (m

2H) 1. 39%1. 28 (m 1M . 15 Exafple 36 d 77C1 \ OF
0 ol O\ OH, THE O HN-N HN-N
12- (4- Chl ong- berizepepui fonyt) - g&i@ triaza-tricyclo[6
.3.1.02. 6] dogleca- 2(p), 3- dien- 7 ol a solutlon of
12- (4- chIordﬂﬁEnzed@@ulfonyl) 4,5, iﬁ{f}k

cl 027 od 2(6
gt S o Byl A2t %sa-tr%@t%a@?ﬁw (12

2(6),3- d@e 0.33 mmol) in portions. After sixt een hours the

e o SRR Y e dbie o B disar (e 58°
15 mmol) and 4-methoxybenzylazude (0.96g, 5.9 mmol) was heated at 50 °C for 2 days. The
crude mixture was purified by prep HPLC to afford the product (1.0 g, 3.4 mmol, 57% yield)

as yellow oil.

10

Example 39

20 12-Methyl-3,4,5,12-tetraaza-tricyclo[6.3.1.0**]dodeca-2(6),3-diene.
_ 12-Methyl-5-(4-methoxybenzyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.02,6]dodeca-2(6),3-
diene (0.5 g, 1.7 mmol) in trifluoroacetic acid (TFA) (6 mL) was heated at 65 °C overnight.
The solvent was removed and the residue was purified by prep HPLC to afford the product
(200 mg, 1.1 mmol, 65% yield) as yellow oil.
25 Example 40
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organi c phase was washed with water (10 nL), brine (10
m.), dried over MgSO4, filtered and concentrated to

WO @b /022502 PCT/US2006/032579

12- (4-chl or o- benzenesul fonyl )-4,5,12-triaza-tricycl o[ 6
.3.1.02. 6] dodeca 25 2(6),3-dien-7-ol (44 ng, 76% as a
white fluffy solid. M5 (ES) me 354.0. (MtH) 1H NWMR
(DMBO-d6) d 7.77 (d, J = 8.2 Hz, 2H), 7.59 (d, J = 8.8
Hz, 2H), 7.33 (br s, 1 H), 5.13 ps, | H),
4.62-4.59 (m 1 AcsédeEDAEAlz ( H, 2.12-2.08 (m
1I—|),180¢160( 1 H), 15Q’§132(m4|—|)93V\D
2007/ OZZ@%W/ US26H66+ 1132579 Exanrpl e 37 N
pyrrol i di neN TINC oyris@. 0

9- Met hyl - 3- (pyqrroléI @ s¥k) - 9- aza hé“ycl 0[3 3.1
] non- 3-ene. To pseudo-pe IIet|er|neo(-§. 9.8 mmol)

in toluene (75 nL) was added pyrrolidi I(4 9 i,

ﬁ%g /Bis[d? hll)ro B-éa\g éles{uﬂ’o?)ﬁ) S5, - BirdRRL f}lc%d?%;%@.ﬂ:@”ﬁoaé&-

m xture at
2(6),3-dieneti on mixture was left to warm up tort and stirred

fﬁj; 1%@%@2&% 4 gh@-tetﬁbig-ﬁéﬁld{ﬁs 1f012|6']db6@c1§b _HBXB-tibee (B0 Inty; ans
mmol) 2 CigaERp e 70 (hE R PES R N OB A e

(83 pLf 0.48 madop fovawed b m—embnoamelcthtomferma&;s (AlREeCY) dO 1afnﬂ I tmmied.
Them ‘r’%‘éﬁ% t&%g%&g for 8%8\0@ th8rit WE\L 'hQéﬂ’e@é’J 90 °@3%v§?ﬁ%ﬂpl'ﬁ\e%§wéntl

was refrvikbhgapsratian anstNiesty Renyyasadded; | Tine pigureyasheped @ |
reflux %Ie@mg’rﬁlTQ;@h%?\g\ﬁ&arem%(l@ T%edéﬁdt@ wa d’@szswr i@ pofidine (2 mL)
3-(pyrroli Jog YI) - 9-aza clol3:3 1

and the ﬁdzﬁlogqb@ﬁéen@gulfgmé chlgrlcg (285mg. s ? mmo wad Sadeat he
reactich- W&tdﬁﬁ&y bﬁgd\béhﬁg'h_} dehe ridibg wad r@novmb Li)denaa-ubma Tbe residue
was p?r? téoﬁleg'%ﬂazeF% E?Afcf gf t'\j]h%rolllga% dﬂh))(%tr ng a}géﬁed% }'fzb%d lBMne It
was dijadednd)coneantrgiet! Eodpwified bmanﬁ I-e t@affa thwmdyct (N m910 R?Q N
mmol,lg.S % yield) as a mixture of regioisomers.

Example 50

NaOH, H,0, THF 0=8

12-(4-Chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyclo[6.3.1.0*°]dodeca-
2(6),3-diene.

To 12,5-bis(4-chloro-benzenesulfonyl)-3,4,5,12-tetraaza-tricyclo[6.3.1 .02,6]dodeca-
2(6),3-diene (15 mg, 0.029 mmol) in THF (200 pl.) was added H,0 (100 pM) followed by 1M
NaOH solution in H,O (100 pL). The mixture was heated at 75 °C for 3 hr. The mixture was
partitioned between EtOAc/H,0. The organic layer was washed with brine, dried and
concentrated. The residue was purified by prep TLC to 12-(4-Chloro-benzenesulfonyl)-
3,4,5,12-tetraaza-tricyclo[6.3.1.0*°Jdodeca-2(6),3-diene (5.3 mg, 0.016 mmol, 54% yield).
MS (ES) m/e 339.0 (M+H)
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\ / Ow H 20
12- Methyl -3,4,5,12-tetraaza-tricyclo[6.3.1. 02

wéraodese 2(6), 3-di ene.  12- Met hyl - 5- (4- met hoxpEUS2006/032579

nzyl)-3,4,5,12-tetra aza-tricyclo[6.3.1.02, 6] dod eca-2
(6), 3- diene (0.5 g, 1.7 mmol) in trifluoroacetic
acid (TFA) (6 nL) was heated at 65 C overnight. The

SPGB 8 S e B B
4.58 (bt%%gyelltl dint), 3&29)@}@1 e 7di H'Z 787 HhpP &, 4JO= 41 b 1H), 2.00 (m,
o RIS R BRpRSZoTe L e o

N, N 3. pyridine, N H ci
/ SoZci N~ O\ [/ cl

Exarhpleiss( 4- Chl or o- benzenesul fonyl ) -3, 4,5, 12-tetraaza-t
ricyclo[6.3.1.02, 6]dodec - 2 6), 3- dlene To

12-netdyl -3, 4,5, 12-te trlcyclo[6310, “dodeca
s e v Atk
g roettané ( DCE) 5 Hﬂ* Wé@zoadd 1N

N-di i popyl am ne (DUEA) ~ (83 pL, 0.48 l)
follo Dy 1- c Ioroethyl &l orof ormate (ACE- (0.12

m, 1. &wmmol).  The nixPufe was stirred at rt#¥er 30
mn then it was heated at®90 C overnight. The sol vent

ﬁr%m-cmmu LB EnAYie QUFIAYN-A[5, 10N zatefladdaceﬁcﬁaomish SéRiodelsed.
e re refl ux overnight. The
26)5'@?!?%7@?“&%"?@%0@%"% g v esi due was di sgol ved in
pg(4-Ghios- té@zeﬂes)ulfo]]ﬂ) -4fd Ot Rdetraazinirisydele A7 8dederar(f). 3-
diene (£dll' DS, 0% Wé} Vi disk i%éd m?hamé/\a%@%e@oa&d folo °CTb|ethy|

I on was |rre over ni

chioroforemV(Ed3% et BU BETPIHES PREECBET {Rinuigsang SR Ry
was stife&f 36 BhipAeturbR2h . Tithe redcBaminixilrawes dwes! withahetillaiet h

oo ) i oo 8 TS S RBS BCBYD oo

(Na,SQQ), Gi29ed andndoncdhratetiuydes vaguuamsto givei2X b ovgeof @ 2-(4-chloro-
benzenrﬁg%ﬂylfégq fh_ﬁ te‘]tgag(ﬁmllo‘fii ?Q OEd]dod/ecé 2('6) 3 %n(,QE}/ 1 Oxdlca%xﬁlc
acid dimethyl ester as a brown oil. Retention time (min) = 1.704, method [1], MS(ESI) 455.1
(M+H).

Aqueous sodium hydroxide (3 N, 0.39 mL, 1.18 mmol) was added to a stirring
solution of 12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1 .0*%1dodeca-
2(6),3-diene-5,10-dicarboxylic acid dimethyl ester (270 mg, 0.594 mmol) in THF (1 mL). The
reaction mixture was stirred for 3 h at room temperature and subsequently diluted with
methylene chloride (10 mL) and water (5 mL). The phases were separated and the aqueous
layer was extracted with methylene chloride (2 x 5 mL). The organic extracts were
combined, dried (Na,S0O,), filtlered, concentrated and purified by preparative HPLC to give
12-(4-chloro-benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.0°°dodeca-2(6),3-diene-10-
carboxylic acid methyl ester as a white solid. Retention time (min) = 1.435, method [1],
MS(ESI) 397.13 (M+H); '"H NMR (300 MHz, CDCls) 8 7.60 (d, J = 8.2 Hz, 2H), 7.50 (s, 1H),
7.35(d, J = 8.2 Hz, 2H), 5.21 (s, 1H), 4.41 (s, 1H), 4.19-4.01 (m, 1H), 3.90 (d, J = 13.2 Hz,
1H), 3.60-3.40 (m, 3H), 3.35-3.14 (m, 2H), 2.85-2.80 (m, 1H), 2.71 (d, J = 17.6 Hz, 1H).
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N NNN,N O~ N O\ / O H12-(4-C
hl or o- benzenesul fonyl )-3,4,5, 12-tetraaza-tricycl o[ 6. 3.

wd.2@d2/ofdsomdeca- 2(6), 3-di ene. To PCT/US2006/032579

12, 5-bi s(4-chl oro- benzenesuffonyl)-3,4,5,12-tetraaza-t
ricyclo[6.3.1.02, 6] dodeca- 20 2(6), 3-diene (15 ny,
0.029 mmol) in THE (200 pL) was added H20 (100 pM
faldhipiese by 1M NaCH solution in H2O (100 pL). The

m xture was heated at 75 C for 3 hr. The m xture was
partitiooged between Et The organic_| a e,r was

V)@\\sﬁ th brine, @i °concentrag,
resiheielwds petcafieet by p TLNEOY, GHF/H0
or o- berzenesul fo

, etraaza-tricyclo /_/ 3. 1. 02' 6] dodeca- Y, 3-di
ene (5.&-Fg, 0.016 mmol, §4%yield). 25 M5 (BSN e
339.0 (M+H) 95 WD 2007/ 02Zh02 PCT/ US20H06/ 1132579
' @ﬂ%c@ﬁ?@lbahz&fés??or{ng,sh0313te?r?gba-tr&wo[673.ﬁnz'sﬂdbdeda-:

. 5.41 (m 1H), 4.58 t, J =5.4 H, 1H),

2(6)’3'§!e§§'3%"@6‘*,%ﬁ%“°£‘e17. 1H, 7.6 Hz, 1 H), 59 (d, J = 17.1
Hagetid amfydride, (06 niliywas2ihled to azBlufion of21|a)(4 chiogebgnagnesfonyl)-

45 1oé'fz¥rﬁra(a£‘a—tn&b_?[§>3 W“]H’éo%cé é(fS’s QfRhe ?21 angS 0%39 ‘%hnlaoli\h ﬁr.dﬁé

di ne
(0.5 mipnvrr 15 miuis apd 1he2e5(u};mg;solutlon was stlrred at room temperature for 1h.

The reBtiRh GrhRe8 228 @futbd @Y npthdiele d%rib@ﬂ(ﬁh[)ﬂﬂéﬁreﬂrwm)aqhé@{uﬁ HBI

(BmL,, 1;1%)%%dg Lge%%se RlaHC%( @ mE) grlle%rtﬁaz f‘?&ereé( Xnd gonggﬁtr%tege Qé/r

vacuurh2e §ide ZHl rog of b fbravetyk $24{4F cioyd-benkebesLlionyD-4i%et 4, batehaazat Cy
tncycl(rﬁ}]m 6.8k %Qﬂd%dgga ﬁbf@@lgﬁ-% %g @%al??one]ag dir&IREoil RBfnHEh tind

ridine 1 nm_.) and cool ed
1587@9"“\%5& HyMS(EH oﬂUWTBte (0.139 ni, 1 80 ol ) was

aﬁi@l{é@u@é/ﬂunil@d?@ﬁuét(sw 8B4 niLhe.70 ﬂﬁwl)twasgada@dt totd Qiftingnas
comth L EE e S TP SR el o o Bl 30
tricyclofe.3 Heda, quoﬂbceaZ{a)sii}dlenHIO}Iyl]-(etﬁlaInne (24Npg AhBb7agmeld nSTHRARIGD3
The regagt (?Wmac u u m lrred\l%?%%orﬁ 'tén“&%l:a%% %ﬁ&i ﬁggé‘{@eﬂg%@ﬁfeq with
ethyl agetﬁteém%mm mmyatgr- ang). 1Tmema&eémfeée§@atatedcqr@|tm ajugous layer
was eftdRd 4R ot BlceBid2&EmP). s Sh5AE BA¥siviere combined, dried
(NayS0,), filtered, concentrated and purified by preparative HPLC to give 1-[12-(4-chloro-
benzenesulfonyl)-4,5,10,12-tetraaza-tricyclo[6.3.1.02,6]dodeca-2(6),3-dien-10-yl]-ethanone
as a white solid. Retention time (min) = 1.242, method [1], MS(ESI) 381.0 (M+H); 'H NMR
(300 MHz, CDCl) (rotamers) 8 7.68-7.58 (m, 2H), 7.44 and 7.41 (2 x s, 1H), 7.38-7.30 (m,
2H), 5.32-5.20 (m, 1H), 4.78 and 4.55 (2 x d, J = 13.2 Hz, 1H), 4.48-4.35 (m, 1H), 3.90-3.54
(m, 2H), 3.08-2.62 (m, 3H), 2.00 and 1.61 (2 x s, 3H).

Example 53
NP N, 2
S50 MeNHNH, &0
oy 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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acid dinethyl ester as a brown oil. Retention tine
(mn) = 1.704, nmethod [1], MS(ESI) 455.1 (M+H).

wagneensosodi um hydroxide (3 N, 0.39 ni, 1.18 pawmu}209a632579

added to a stirring solution of

12- (4-chl oro- benzenesul fonyl )-4,5, 10, 12-tetraaza-tricy
clo[6.3.1.0Z6] dodeca 20 2(6), 3-di ene-5, 10-di car boxylic
acid dinmethyl ester (270 ,. 0.594 m’mll_?y in THE (1
o). suspeasiop atibe pearkeiPRe @r@%"@lef‘}"}s%o B 3 h at room

(hydrox&ﬁ@ﬁﬂéﬁé)@&a@iﬂ@lo‘f&@S}hqh@m biye, ¢ Imgf, .40 winidl) andgtaoial aeéc

o LA S e PRI ey B 1 U BRI o
was capidrant éregeadtibo mibdige (vas gtirfedrevenly Ftehestagidn 180 Eet Yredt s
com pleygec{?ﬁsurﬁﬁpp bgﬁgencq ibishe (d\??ec-ﬁpﬂbmé)' tht ‘?éa%ﬁbn ﬁ&ﬂ?ee\ﬁésf at ed

reparatlve PLC to i ve ]h
evaporgteq mdgamagfr@anb@mz B Whilebging wagmed ina 80 °C bath The brown

resndu@%@négwéﬂﬁmrbﬁémdﬁ SdBwalerl THR oo Prae-v2s®asBedli e

ST R SRR ST e T

silica g@3%6luind ahelded (A-BYNWEDH BOdcHIdzmMeIDBE!) B) yigd thegmodugt updn =

evaporgﬁo 1>,-\}fs(E%T)ﬂ@g52}0N@ 1 H) 7.35 (d, J = 8.2 Hz, 2H),

H, 4.19-4.01 (m 1 H), 3.90

(Bxample543. 2 Hz, 3 60- 3. 40 (m 3H) 3, 35 3 14

(m 2H), 285280( H, 2.71 (

H. 96 26022 xmequwmooa/ 11 n‘ple 52

00 ci a-ci / a 1Ss ac ydrlde N
NaOH, SHE/HZON N pyrldl ne N-N

1-[ 12- (14- d}-benzenelsQM onyI) etraaza tr
i cycl o[ 6. 3. 1102 6] dodef®H 2(6), 3-di en 10 ] - et hanone.

5 Acetic anhgtiride (0.5 nL) was added to ac‘sol ution of
1R2tel B @I 12-@-dnestd Denasdneb alfory))-4,5,12-triaza-

t et trlcycl o[ 6. 3. 1. 02. 6] dodeca-2(6), 3-d
tr'cyclf’@%e}%zi]%d 5@%% fmol) in pyridine (0.5 m.) over
6o avbuspémsiona thetenel- M@I(Q{(ﬁghbtﬂpmﬁwwlfﬂm& Xtirred at
(hydroW A d%@ %&fb#%&ﬁ@%rﬂﬁong o-EBeMrrﬁ%Q)HOQHmHB %béﬂ[uﬁ 20B8te

Ienec lorid washed with

(41 mop §Geone)) ¢ glaciabagHtic agid (§.8 Ak inFoiR ¥gs a efts ),

butythydfrdAé r(yga&m (3 ingt @2BEmaN itk QBEEstiingt Tk wialdes cfbed
um t.0

and the FEAgtoRERY e W TS TP e LRBER 1190 G YPSn SPRPI8, 12 ¢ o

consurhpiitdzd the enol-ketone (2-18h, LC-MS), the reaction mixture was evaporated under

a streatrr( berthJIggl[u Gni tﬁe’in%éveﬁ%g&’ ferdy ‘%(l@trz Srid b?&urﬁ%s&ibd w§§ &l%ﬂ/@@

tron

with d'Ffl?rommewr)d wieie. The Rrgapic phw%gw R 3% WH?P@ @X@ 3
5% NefPllC(% éﬁ) %d brine (EXyTBMd) (NBESD R ASRd ta Silicitdel ¢dlurgh and eluted

(0- 10"/1E dhcig ewpromgthea%ﬁa Vil dheyipdushweam varRreiona MS (B5) 14 + e
306.0 (Mﬂ@Za

H NMR (CDCI3) 5 7.55 (dt, J = 8.8, 2.5 Hz, 2H), 7.22 (dt, J = 8.8, 2.5 Hz, 2H), 7.13
(s, 1H), 5.20 (br s, 1H), 4.42-4.35 (m, 1H), 2.69 (dd, J = 17.1, 7.5 Hz, 1H), 2.46 (d, J = 17.1
Hz, 1H), 2.05-1.85 (m, 2H), 1.70-1.30 (m, 4H), 1.36 (s, 9H).
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15

tricyclo[6.3.1.02, 6] dodeca-2(6), 3-di en-10-yl ] -et hanone
w@ 260602392 0. 567 nmol ) in THE (2 nl). The reaced'DUS2006/032579

m xture was stirred for 3h at roomtenperature and

subsequently diluted with ethyl acetate (10 nl-) and

water (5 nL). The phases were separated and the

Uepissd ayer was extracted with ethyl acetate (2 x 5
EEJS The organic extracts were conbi ned, dried

r\NaQSOél) filtere Mo@ntrat r|f|ed \"
S at 5o, HPLCt QF ¥4

/ henzenesul TonyT) - 4 -tetNaHfaQsa tri cycl o,p&
gdeca- 2(6), 3- di €n- 1 ]-etMfRHone as a white
soli d. Retentlontlrre( n) = 1.242, rrethod[l]
MSPESI) 381.0 (M+H); 300 MHz,
(1Bdt1iﬂ1‘lt¢rs)beﬁzéhe$8|f¢lﬁ§ athyb4sf,13Hriage: taﬁwplcr[wi' Qzﬁlfr%i%?a-
2(7)3§-trg%u 738730(m 2H), 5.32-5.20 (m 1 H), 4.78 and

3Thgoan312 l@ipne((% mQWO reme%mfxegsktw?ﬁ@%'gﬁ(é%é%ﬁ‘ '{9‘% yas

heated(i®a %5 ¢ batwith %500Eswnglfa B2 Whilebdg warmSa @ VENIENHEh, 80O

reactlo_nL@lftﬁre&ﬂsgy%ooggﬁcyxér}ggg% %egrr]ny?f nltgbog taﬂ aﬁddlﬂoqsal 1 E\L of thlongl
chloride mias wdda] 2hd Bvapdited pndi by ar adqiBpatt mL Qﬁ@lcgqfowas added

and e@ﬁ&%{eg %HQQm%T% _ Q%@’d%&éi?e%ﬂth dTQ\IcﬂorﬁékﬁWb‘hU%BpI@ﬁ 16 he

t h I I
sica SEhGRITBNGIAANGA Eridfe 51%22112?&)'@5‘?[}%'8?%[;@9)1? HeRik clogorikens,
produdirgpor{bvégormgp,I) and glacial acetic acid (0.8 mM-) in a

S'{q ’gh,ewﬁlaro ﬁ%e \(yrl-z qdd%g*l:a%%’égﬁ ﬁg (ﬁz m?hoyan%i a}%’térﬂldﬂgo‘j

hydrodfioxitiel (22 mg 9. 25tnmol pahdaveiimdngl @fdnhle dihe dethzpner@tU@ W@ﬁé‘ﬁe@
evenlyLa%H@g%Eg CQ&b}gQ&)\‘nér%‘ o@ic.t l%n%mprelf@édﬁgﬁn ;ﬁt@n &f tiag h,

actron m xture was %J)orate

chioroglkense(@? bfLGrMB), drpiaaciian Mixie iwag SYRROFRIRF yrifen? st fg pithgen
while bg]'g WA in 4 S5k, VB Bﬁcbvﬁﬁr‘éb“d@@iwﬂé dibsotlied Rlithr onet hane
wat er. The organi ¢ phase was sheg th t%oé"
dichlonqggtthene @(;qvaters%hgg) e(vgg)separ va\s/\ﬁ( i ({al ed
NaHSONBX$®4) NalapPl (23] ahobine (&K), Hidel @kaLSCmmlflljemd andieditea etica
gel co&wg@nf@ ug@ a(bg Pg tl‘:ﬁ@h@ 2 2 E%E&Pﬁ%?%&éﬂé&%ﬁi\?b&ﬁu&r@gh’m
evapofstianpMé (53) fN/e IROAMENR- HCI N O S O S=0 0; HO NaOAc
N%Rﬂ) Ricciss s, 2614 QHj 7%25&)0' 4.8Hz4219h7.31 (d, J = 8.8 Hz, 2H),

enzenesul rpa
5.12 (br s, 1H), 4.50 (br s, TH), [ OM¥lda. 330828 11248, 2.63 (s, 3H), 262 (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]nonane-2,4-dicarboxylate

- ot HC
1.50 NH4CI .
o NH
H,0 o
EtOH 0

The dlethylacetone -1,3- dlcarboxylate 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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tricyclo[6.3.1.02,1 dodeca-2(6), 3-diene 15 To a
suspensi on of the enol -ketone

wd 20f0z256hl or ophenyl ) sul fonyl ] - 2- PCT/US2006/032579

(hydr oxymet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one, 34
ng, 0.10 nmol), sodium acetate (41 ng, 0.5 nmol) and
gl acial acetic acid (0.8 m-) in a vial was added the

while afﬁﬁftﬁ ag g%t | {&)‘ndéh?o%hé‘ Eolua%ﬂ \5943@!; Qﬂééerm(wéllswl_ m%te%)ﬁmarmahéd

over 20rmaiac Aﬁ@rﬁ?ﬂwﬂﬁﬂdﬂrlethﬁé@ °§thaﬂ‘rt§‘%15té‘@'§91 WPB&'ﬁH hﬁ% 9?% t o 100
predom?éa I\}S%tl\ﬁS)ZQO hERSdehdH mRfurdwad S@peratid-ukedrerstream

ino b b SPLA SR S Baup el L B AR o
(~230 de) haSF(ES)'H% 2Ba.oWw+Hgsi due was di ssol ved with

ks o ST Ry Sl Pl AP A AR Mg

2,4-dicaidxylater i ed (Na2SO4), applied to a silica gel colum
and eluted (0-10% EtQAc in dichl oromephane) to yield
the pr @gyct-loupon evapedad,i on. M5 (ES e 25 06.0

(Mug H NMR (CDCI 3pHE57. 55 (dt, J 3 \/é Hz,
8.8 255 Hz, 2H),© ( H) ,
5200 1H), 'zlzﬁrao (m 1H, @EBQ@J:
17. 1, EBHZ | H), =17.1 Hz ,
205185(m2|—|),170130(m4|—|) 1.36 ( 98

WD 2007/ 022n02 PCT/ US2006/ 1132579 Exanple 59 N.\ 9
-RIL aﬁlméol? miAH droMREHabIifbNReth€d 1 F@sin§glutaralden(ld; ~3oICH

mmol) gs susredestip disprpaethens 1Ay 28d M 3 NaO £12p ', TR ¢
well-stlie8 Yédc@n/miute W dtded i daiombefenidsBioBA thivrgled? 514103465

mmol)drhéJ g}l?rargeﬁlgneg(??m bveQ 16T MRke) sﬁrﬂﬁgéﬁﬁsﬁr § R é?{%’dltlonal t2?1

' a vial at ed
mL 4MINaOH gobd th st iseidiaadNaHEiOs were addag Fcemﬁléiaﬁ‘gth%\liﬁaﬁ% m'ﬁtur& %

betwe(% @QB R.g 4 Ntter Efﬁ'ﬁgénét‘?ﬁ' i 2(5 U, Q- d@%l—@%@l@ﬁé@énﬂﬂe HB@QJ 120

eamof nit di t'i onal

mmol)dhadsierl deopwise and girepdaton T av AporeaFias, m'é*HE? "i""?sr?ﬁldl'fk?gg"rPH 6
using é@'ﬂlbm@{l athel Déou@fphgdél wzarscy‘egairmewasd adhetbd oacmwith

ora er. resi due
seogr o ko R B S e
times)aRgte bties dnd Hed O86ENESD.) andiivepdroied maynﬂdﬁ%% g(%"/wl@ﬁd
overali{ﬂ?nagilggp/{( %@{ohgﬁgarb&glgtgyﬁthéjm d%%’i@P@"b@ﬁdt 88 sdRisélid@ster

ene wa 0.4 mol)

applying thll xeeuart 8 h Crﬁﬁélﬁob"ﬁl(é?}’a@“@ﬁr?(h”g‘“)o 25 mmol ) and

”%EJbail O th{®-@-¢RidropeIgiutBaYI)-8-0x619xizabiey s1B]3. 35Tl honane-2-
evenly and heated in a capped vial to 90 C. Upon

carboxyldf et e consunption of the 15 chloroal kene (22 h,

LC-\5), the reaction mixture was evapor at edO&nder a

styeam of nitrogen while being warmed iy gl@ath.

Ohe NN esi due was Myt ved with dic tdiane

s elS=OThe or gani cEfphlase was separated a hed
t 0

% 100°C

Cl
Ci

The ketodiester (14.0 g, 30.58 mmol) was dissolved in warm ethanol (20 mL) and 2.0
M aq NaOH (38.3 mL, 76.5 mmol). The reaction mixture was stirred in a 100 °C bath for 2 h,
where LC-MS showed consumption of the diester. After cooling to RT, concentrated aq
NaHSO, was added cautiously (CO. evolution) with stirring until the reaction mixture was
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30

NaHSO4 (3X), 5% NaHCO3 (2X), and brine (2X), dried
(Na2SO™4), filtered, applied to a silica gel colum

wanm7ekasved (0-10% Et OAc i n di chl or onet hane) tecyusiods/ 032579

t he product upon 20 evaporation. M5 (ES) nie 364.0

(MH)+. "H NWR (CDCI3) S 8.26 (s, | H, 7.62 (d, J =

8.8 Hz, 21-1), 7.31 (d, J =8.8 Hz, 21-1), 5.12 (br
acidiﬁe&t@—l ip, artt Sifted B additidnald0, mid.i08 5¢ Helbath. Eheligagiongnigunez,

was th3 yaqiBq oty tnoyBibinafe %) oty g comboPorgsll pldsp e
washe@ it 5% Nex@iih|(2x) Setasbineepndithemyiiad)ip-SO.) and aaporatodlo
ield 935 Q18300 yRAABY the 6o8licd which krenmp& éh dartirgaMBES) at/e3s6E O
vield 935 B B o B S S e G 0 . 1
(M+H)Et OH 0 OEt The di et hyl acet one- 1, 3- di car boxyl ate (60. 62
Ostep @01 NP Dioreiseritbhesalionyl)-1 5, 1@ittianaeticy Q6. 1™ )-2(8)dt
dien-3¥ﬁ%er (50 nmL), and 50% aq gl utaral dehyde (63.32 g, 315
|) was added all at once with good stirring. The
reactio trri xture was placed in a 48- C bath and
stirre 99 WO 2007/ 022n02 PCT/ US200¢f 1132579 while a
njoum chl or¥sdeN8dd ut | onHygN 47
mT_DI 0 0 gerOer ) m ver 2
stirring in the 507"CDath the stfrti
had been p

n:trogenfvvhi l@ being warnmed in a 90 OC bath ‘
slurry of the hydrochloride salt 5 (-
nfea gémeosigewmg ketagsigs (38 Mg Oe}odpqnol) gndzgigciaﬁ %Létic'\a@idQF ‘r?'l)

ina vi%g&ﬁg'a%z‘éd}hg Hmélz\gﬁesﬂ&jldfa?é‘(sdﬁ) mByeithayo9d atireiy. a¥ie bia[ dasEappeth
. , 4-dl car pox a t j
and thqTescig] BUES Vb BEHIE) SRy SHAEPEIGTE G SEEOEREF i s
consuﬁlptiganifehefl»{ewelSwr offis-48hn M), dhershtionindduterds everdied ynder a
usi.n _ . ;
sveary PGBl P in 5 AGodh, TRl et
with dichieramesithang/isoproganal B Bng water x T e @oaRGPRege wgs Washed with
water 16 Bl REABENZ6N&NAH GOYlxs Bh@biitta 2K dristANg,SCiA @nd
evaporated to yield the product as a tan solid. MS (ES) m/e 354.0 (M+H)".
Similarly the following compound was prepared following the procedure above:
12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,1 2-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-ChIoro-benzenesulfonyl)-4,5,12-triaza-tricyc|o[6.3.1 .0%°]dodeca-2(6),3-

dien-5-yi]-ethanol '

Prepared as described in Example 5 using hydroxyethylhydrazine and 9-(4-
chIorophenylsulfonyl)—Z-(hydroxymethylene)—Q-azabicyclo[3.3.1]nonan-3-one which  was
prepared as described in Example 34.

'H NMR (CDCls) 8 7.62 (d, J = 8.6 Hz, 2H, minor), 7.58 (d, J = 8.6 Hz, 2H,
major), 7.28 (d, J = 8.6 Hz, 2H, major), 7.24 (d, J = 8.6 Hz, 2H, minor), 5.23 (br s, 1H,
major), 5.18 (br s, 1H, minor), 4.46 (t, J = 5.8 Hz, 1H, major), 444 (t,J =58 Hz, 1H,
minor) 4.10 (m, 2H, minor) 3.92-3.70 (m, 6H, mixture) 2.80 (dd, J = 17.2, 8.0 Hz, 1H,
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mol ) in dichloromethane (70 nL) over 10 mn. After

stirring at RT for 1 h, an additional 20 ni 4M NaCH
warm7Afhsod satd ag NaHCO3 were added to nmai nt aPET/US®06/032579

reaction m xture pH between pH 5.5-8.5. After

stirring at RT for 2 h, N Ndiethyl-ethyl enedi am ne

(13.9 g, 120 15 nmml) is added dropw se and stirred

for X Ldihi .
18rors 288 (gtady e R R 0 ?*"éeji%ﬂ";qg@“’%“
e@T (e e dmihvesd, Wr3-h.36 mnc&‘fhi mlﬁm@b AEHES)
organi ¢ phases were washed with 5% NaHS04 (three
tinmes), water, brine, and then dried (Na2SOQ4) and
166%d to yield 129 g (94%yield overall from
5 dietabonlorcsineaastufonipA $/1aitddzacticy die]6 Sric)*fldp dedas?(6),3-
product as a sem solid after 20 applying fuII vacuum
diene 18 1 50'C bath). MS (ES) me 458.0 (M- ep 3:
EPieapbred as described in Example 5 using 9(4c orophenylsulfonyl) -2-

(hydrogyrﬁé]tﬁééﬁeg- - EMXIB?’.LH i H(EHQ&)‘%‘ &Teomﬁlﬁllgﬁo ﬁfdé‘@d SE 3Nde§cc%ieBQn

Exampg @4 0 S=0 00 OEt 100C d d The ketodiester (14.0
10 g, 30."HENVRREDCYYES 7dmaﬁol=v&vmzn2ma7mect Han®¥ He2BHNT.R3 (s,

"B EeBle. i lBdm el erBly - B 47 R =17 e

whe), 2.08-C:88Bms2twea7-d Samai); M (56) mieS38i0dWEY .  Af t er
CEQ hod 550 RT, concentrated aq NaHSO4 was added

'3(4002 evolution) with stirring until the
r eact i Hhl4rhlererkengeresulfonylinhs A8 2pRaA02

15 P@Wagﬁéﬁ@élébgg??ﬁ-heﬂﬁdéﬁah(ﬂﬂ 3(5)7-feltadnPrepadd &b idescgitied in
an additiona mn i
NN vvag t heHS®k ¢ rag} @d’i\ﬁr?*e Suﬁ?ngp%n(efcﬁgwm%ﬂgle)ne)'g'
aaz;bbtclyﬁo[a Grifrionad3-ongaich yHsawemargteasedesgalsiddn Bxpmple 5% and
§ %)? water, brine, and then dried (Na2SO4) and
eva or 0

eId975 83% vi el d) of the product
Shi b i NURARDEREESGH (5 B (0, Ns 2 th. T Bl B2 B He

20 (h’#li"b 20 ( @tﬁasgst 2H), 6|7(f) (d, J)23Hz 11—1) t526 m, 1H), 4.66 (m 1H),
~ 0] enzen (0] [i

152k i Dl 25 TERET Dodi¥] L il P At S LA R GANCH 2 v

02Hym68ﬁqmmcsm3km M3 (ES) e 388® (M+bllispensi on of the

k oes} (39 ng, 0.10 nmmol) and gl acial acetic acid

in a vial was added the gdrazi ne hydrate
(0. 4 nig-(4fhlnraybentenesulionyly7-metbylvi &, 14deiraazgisdigeyclo-

25 [10,3,1,0"°,0°°hexadeca-2(10),3,5,7-tetraene; MS (ES) m/e 403.0 (M+H)".
Prepared as described in Example 5 using 9-(4-chlorophenylsulfonyl)-2-
(hydroxymethylene)-9-azabicyclo[3.3.1]nonan-3-one which was prepared as described in
Example 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[10,3,1,02",0°°]-hexadeca-2(10),3,5,7-tetraene; MS (ES) m/e 405.0
(M+H)".
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and the reaction mxture was stirred evenly and heated
to 120 T. Upon conpl ete consunption of the ketoester

wd i®7481302 LC- MS), the reaction mxture was evapor/gasmde/032579

under a streamof nitrogen while being warnmed in a 90
C bath. The brown residue was dissolved wth
di chl or onet hane/ i sopropanol (4:1) and water. The

Exampice2Phase was washed with 15 water, 1% aq NaHSO4,

0 d
m& éaﬁeag?lﬂfohgil) %g)hgaf@ﬁh 8,816 ?&réaw&oﬁn
(H53,1,08" B52-hexqdesaip(10), B friptnene:; MﬁéEﬁb'Me&%?ﬁdMéthound
was pp %@Qufeﬁdasf abdAMEdSh tHXE8mPBROS skitige 9 abensrophehPisitbng)-2-

|
5 (hycromTofiylepes FRPRA34nepa Bros G W% PEPESY. 38 dg5cgped
ExampR34%n@)3-atnif-2phéhyRlyiazdle (ES) me 368.0 (MrH)". was

D Cho Bt i R B 20l 71, BB0YE. PP G o0 7. g
[(6d(@pr. 102 =6} Hioz) @Eix-7Z18)n, 3H), d»?ér(d.slyﬁphét%ﬁn%? Qe; Fx
@g?@{{%oﬁ&q qezz”ord B, ﬁH?&éytheJ 52016 HRTH), 2.15 (m, 1H), 2.01

razi ne and

10 - dhi, Cbeﬂﬁ'@rﬁw %'ﬂl)b?@ﬁﬂfﬂ)ﬂ ‘ﬂ'@/@? w&mat hyl ene) - 9- azabi cycl
qi,g idbHonan- 3-one which was prepared as descri bed

2H i }r{spo(fl)Ch?efoé)gn @esgl(fcg\%l f’&%ny@@r% 1(6dtetr:}a a tétggcgéyo(- d
J[16,33,06"%¢7?)-ldademi2410) 3,577 -Rdragie; NS eESBﬁée

nﬂ’rrégér;ed % 421 %(%?ﬁ)e ’l_n15ﬁéamp3@ gah@fn?@m 95(4%8Io(dbhe®lsuﬁori§‘l)2

15 (hydrogylmetlmeneb 9-|a]zahﬁyp,lgi$>3 unq@n@ﬁnezwplcl?n rgr%%argiz ag (ff@érkbﬁ? in
Exam‘g%%7/o 2n02 P %, @bobl/— 17.2, 8.0 Hz, 1H, 101 WD
L 212 H G ( SQ%' %i%q }]73375%;14?1&%95&1 J £ ﬁ%{gﬂy 7J50-
H7 38N o3h), 7.23 @dﬂ,JL— |/F |—|(zrr2H)45L97m XiHIr%e35 (s11H)54 87 8. ‘(w, 3.36
?@_d( LUb! £ 1Mo (550 (dTh @ %Pnf 11,05 R amplereSh, S,

20 V hhﬁﬁmbﬁﬁzbﬁé@uﬂﬁ(bnyl) 4,5,12-triaza-tricyclo[6.3.1.02
g "Ql%%ﬂ 2(6),3- diene Prepared as described in

9- (4-chl | sul f
Chydr o dnasnssaarcy bR oSy TR kA S 2
trlcyclUEG 8 1.0M 80 dcaRe8) Scdiate; SS(ES) kb6 (MBXnpl e 34. 10
F%ep?r g%gl r)oecgmé:‘g(gggﬂa%% 2- |§%pz l%)ﬂ%/dr nggncf gﬂ(t% -J
25 chIorobhétl)yjsuEonZIB-Z((Uyﬁ,rom}methylenq) -9- azpbsyqlq[ 34 nepan- Qoae]w@ah wgs —
prepaﬂ\?é crhfa'ln@é(améke% 1.86 (m 2H) 1.67-1.33 (m 4H);
"H NM%(;%D%giﬁﬁoﬁoddbén?&(wés?’m% 8H§/|7)6§r528 8“8971%1 T2 iy 7 Opgdt. J
=8.7,164 H@lea)iﬂ(@ J3 418 A2 1M) 0649 - reB AdizctH)22.90fseBt 6= 5.4 dt.r

on GG P PSR To Ry

30 4H), 1.28(d, J = 6.9 Hz, 6H).

Example 65
5-tert-Buty|-12-(4-ch|oro-benzenesuIfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*|dodeca-2(6),3-diene; MS (ES) m/e 394.0 (M+H)".
Prepared as described in Example 5 using tert-butyl hydrazine and 9-(4-
35 chIorophenylsulfonyl)-2—(hydroxymethylene)-g-azabicyclo[3.3.1]nonan-3-one which  was
prepared as described in Example 34.
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azabi cycl o[ 3. 3. 1] nonan- 3-one whi ch was prepared as
described in Exanple 34 and 3-am nopyrazole. 'H NWR

wd oo Bob 8.21 (s, | H), 8.08 (d, J = 2.3 Hz, pdr/t$2006/032579

7.61 (d, J = 8.6 Hz, 20 2H), 7.20 (d, J = 8.6 Hz,
21-1), 6.70 (d, J=23Hz 1H) 526(m1H) 4. 66
(m 1H), 3.29 (dd, J = 19.9, 2.90 (d, J

52 Bl o i At Tl s

By TPIBgs 60H), 5.20 (br s, TH), 4.42-4.35 (m, 1H), 2.69 (dd, J = 17

% g((i't r acycﬁobﬁ‘g??fgg %8); i%l,m@ (] 4+, FsBAs 1)t et raa

Exafiplebérdeca- 2(10), 3,5, 7-tetraene; M5 (ES) me 403.0

( M*HY %Jli’a{-@%rli]&ﬂeﬁ@ndﬁﬂmym&ybmhwm 2-Fiazemi ng
or gphe

Gﬂ%ﬂ?@ﬁé’t HQPE%F@)Z% f onéﬁ% y& c?[) ch /%42fj' 0" 3. one

gdledess pes@eedinaExaresler bbesing mycm@wwy@aaae A 9-(4-

chloroébenﬂ%lﬁg%y% %ﬁg@%kﬁ%ﬁ\é&’ gg ,gzéﬂ) NMBL&%@N -3 13/h(:ﬁ Was

7.19 (dt, J = 30
preparéd ds deedbokkin Egpple 8447 (s, 1 H), 5.23 (br s, 1 H,
4 e§,8(m1l—l),321(dd J=19.6, 7.7 Hz, 1H

oy, el %(%qﬂlorom%gg Sk 12taza?- 20-1. 90 (M
ficfclo@hl P éldodsemnERuoms (ESIRYALES) 1189, 16- et ra

téEeP%fschB[ figsegiogd o SBE" pr] %euswtllgecgenz mydrazme a7ndt e% (r4-
chloropiemglsulivByll-E6)yduiymetbylene)-eraeppiayclofss 1igs 2I’)eoz

prepa\rP H34pé%4. Exanpl e 62
7 g-% %rﬁ%iﬁgggﬂ)z&qﬁﬁr% lo]; %B}éls%mers'))g' 9%& I7'841’ (§1’ ?H ]nﬁl’ngr‘? t7r5'§a
[ 380 3m 121924.89-043 9 116 xete); 242(710) (76 5B), 70263 1den ). kg5

et ST e A R - o
(hlszpuma(mthZkem)orDMQ-&b’iﬁdmcﬂﬁ 3.73 (dd, ch - 3881 1H:

d e, 2.06-
Wm&d?)h\éﬁ? (Jq]@nq&gyzg%zdﬁsqﬁm%1% Jixé’ang e ’ggn?étd) :
1 824maRr) $,721 48, %H)@M@ﬁq%i A6 (m oH), 7.47

(@}Qﬁ,@et) J—77HZ 2H), 7.3 (m | H), 7.21 (d,

( da -(4- \g:hlorg-@eﬁz@ngsgf 1) (S%ﬁb]ﬁyr%S ég tr?ds'a- ﬁ@cl%{?@& .?_TZE%d%%eca-
2(6), ﬂlege?M$5E$)‘m/e]41Bl))(M2Hﬂl 10 (m 1|H) é 79 (m 2H),

1656r "zﬁ%ﬁ (])dré)gcrbenzenes ol ﬂsm%-:rﬁ h?drﬁ ne and 9- (4-

ul fon etraa
chlormenmuﬁgwca -Gydroxymethylene)-9- azablcyclg[3% 1¥nonah § ‘oné w?uc was

0234k bh Bante fexadeca- 2(10), 3,5, 7-tetraene; M
prepa{( 3 m e 465. (”IE\%/JH—D Prepared as described in

u3|ng 9- (4-chl orophenyl sul fonyl )-2 15
( hw;kummtﬂeyukam)uﬁ@aﬁ)z@&&@y&mpt}iaaa 1] nonan- 3- one

totraiiti o 4952 PoSRRLE e BR246)555, - RGFhehB MS (ES) m/e 300.0 (M+HY'.
Prepared as described in Example 5 using 9- (4-chlorophenylsuifonyl)-2-
(hydroxymethylene)-9-azabicyclo[3.3’.1]nonan-3-one which was prepared as described in

Example 34 and 3-amino-1,2,4-triazole
H NMR (CDCls) & 8.55 (s, 1H), 8.48 (s, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.30
(d, J = 8.8 Hz, 2H), 5.35 (m, 1H), 4.66 (m, 1H), 3.39 (dd, J = 20.0, 8.0 Hz, 1H), 2.98
(d, J = 20.0 Hz, 1H), 2.20-1.92 (m, 2H), 1.78 (m, 2H), 1.66 (m, 1H), 1.34 (m, 1H).
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Exanpl e 34 and 3-am no-5-phenyl pyrazole. "H | 4MR
(CDCI3) 6 8.18 (s, 1 H, 7.97 (m 2H), 7.67 (d, J =
w@2®7bt2s02H), 7.50- 7.38 (m 3H), 7.23 (d, J =p@r/651d86/032579
2H), 6.97 (s, 1H), 5.25 (s, 1H), 4.67 (m 1H), 3.36
(dd, J =19.9, 7.8 Hz, 1H), 3.00 (d, J = 19.9 Hz, 1H),
2.20-1.95 (m 2H), 1.78 (m 2H), 20 1.65 (m 1H),
#xé% !ngo 1H). Exanple 64 12-(4-C
zenesul f onyl ) 4-1 sopr 2-t
r1.ea(é&hlqr¢1bey%,qns§@f@vﬂ 70'29%?%'8 i ‘9%@ e%taaya 99“%“\?%&
[10,3 1&.58)05 qﬁ@(aaé@a 1 0)!}&5-17 -tetrddnepi8r(ES) ra,@ 4868dMirbEd i n
fgerl)gr)ed as descnbr(]ag in Eiasﬁg)d?é S IIISP b el éﬂld?é{ﬂ’]'éﬁﬂélﬂ%nﬁ)@i 9-(4-

(hydroghiettylepblengiabishcioidgl ncpar-fRypae wkiphivenplearies 28 daxahety c|
Examp?e[ ﬁé%\d%le{mﬂég w3 Iﬁ(ﬂﬁiov’!hi £Ri¥gs. Pprepared as descr i bed

CDCl 3
Hz zmwqun@ww(w 538 3.7 5 A1) 7 89 {36
%Wsz%ﬁbmﬁs@i(c(dw 20@ 27 8zHH), 2.92 (d, J = 200Hz

g
H} 2@2@63%3%731'35 (%259 78,4m o) Sﬁﬁg (m, Jlrgoﬁs(@(nﬁ%m
Igxangte71 | H), 2.12-1.90 (m 2H), 1.73-1.38 (m 30
4 l e 65
TQ @ %hé%téﬁq'zﬁ%es J@nﬁ JJjrég ﬁﬁggﬁégm&% %1 49%} tr| a
tetraczdomo,aneq%"wo 1eev@dfce-2(1@ aéaéeféaez'eé\;é ?"5 &%
V\gl n%g g? Eié\ébFBed in E&aﬂggﬁgjsmg r?éi%blbnobl@yisnlfcﬁxlaﬁpl e 5
A R G e R
N a I 7 ,J
H NVR
(etssaz{lgHB 798 (. 55 razGHaﬁﬁ 7231@ s*%‘zkﬁ*‘) %2%9 ﬂ)‘g) 5%3
1(% 2H)434idcﬂJ&518(6’n7 THENH), 2.98q, (Jdd21 SHz, 1HF, 2103 (m BHHA.65
'1 Fz, 1H), 2.05-1.85 (m 2H),

1(mEH), B8P HAH) 1) 36 (s, 9H). Exanple 66 5
1gx§|ﬁgmzoro benzenesul fonyl)-5-cycl ohexyl -4,5,12-tri a

ool ey iy o
2(6),3diemnM8 yES)ahve 3pP AyMrlYi ne and 9- (4-
c méé]p%i)%‘a%r@élsér%'eé ﬁﬂ%la)ﬁ& £ Jj%ij r%bbﬂﬁtnhyé wma)ch&naaam Bifel

nonan one whi d
crioraReRSHpISE- YOO MM - s B B TS R ch WS
prepar&f & ReaieaasElahpryd4.- 4,5, 12-tri aza-

tricyclol6.3.1.02, 6]dodeca 2(6),3-diene; Ms (ES) W
4@—&‘% )' . Prepared as described in Exanple 5 using
b ersz(giCjato denzeneaniioriyl)6tacetamido-4,8,9,16-tetraaza- etracyclo-

[10 3%%@39@%&@6%5&5(1@% kY- t@fréénéqkn@eesywmimmw azabi cycl
0l'3. 3. ] nonan
Prepared as described in Example 5 using 9 (4 -chlorophenylisulfonyl)-2-

(hydroxymethylene)-9-azabicyclo[3.3.1]nonan- -3-one which was prepared as described in
Example 34 and 3-amino-4-pyrazolecarboxamide hemisulfate salt.
H NMR (300 MHz, CDCls) 8 8.65 (s, 1H), 8.34 (s, 1H), 7.64 (d,J =8.7 Hz,
2H), 7.29 (d, J = 8.7 Hz, 2H), 5.62 (bs, 1H), 5.29 (bs, 1H), 4.64 (bs, 1H), 3.39 (dd, J
=20.1, 7.9 Hz, 1H), 3.03 (d, J = 20.1 Hz, 1H), 2.16 (m, 2H), 1.93 (m, 2H), 1.35 (m,
2H).
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15 prepared as described in Exanple 34. 'H NMR (CDCl 3)
(m xture of regioisoners) 6 7.88-7.81 (m 1H, m nor),

w0 2890228050 (m 2H, 7.49-7.43 (m 1H, maj or), PCT/US2006/032579

7.43-7.11 (m 5H), 7.02-6.91 (m 1H), 5.25- 5.17 (m |
H, 5.15 (AB g, J = 15.6 Hz, do 21.2 Hz, 2H, mnor),
5.01 (AB g, J =15.6 Hz, do = 21.2 Hz, 2H, mgjor),
4.49-4.36 (m 1 H), 2.73 (dd, J = 17.1, 7.8 Hz, 1 H,
Exampietd | 2.47 (dd, J = 17.1, 7.8 Hz, 1H, ngjor),

26)(4- dl'ﬂ’(i{g-benzeh-ésdlfdﬁé/l)-ﬂ ~dininoed,&8.D, 16-2;eﬁaazal_-te82cal(qiq> 6% H) ,

2,10 e
03,185 AbraspBaAantdfechs "“PL nfd a0 RERTD 2 Para
tFPrepared a GsEitkd 0PE8IMRI2 Using ‘69“"30@3@)‘1%»‘”9@’ X£S) me
(hydroxym ‘t@le('lM: fgfabﬁ%go[g @elﬁ’rﬂfnﬁﬁhﬂ)ﬂe %ﬁ:ﬁ kab @Fbphidd X asgdribedin

razi ne and
Examntm%ar@&@wwng@ﬂf?e‘iﬁ!a}% (hydroxyrret hyl ene) - 9- azabi cycl
o[ 3. 3. 1jL|]Nm1a JreneDah) 58.26as 1HRI7EA2q0 al- 8 da £E).i76¥Wdd, J
I n_Exa =
1768(71*2222'1*)0? H’@a@nn‘gggl(?s 2H 462 (%s éHb3 ddefjn z:11<'§26a80|—|Z
t gy 26y @, 0E10,732 18R 2110 (%2@] &4 &Hl B ‘2%218') 2B)5 7-tetr
nﬁgnIY§ ES) mle 390.0 (M+Hr. Prepared as described in

9- (4-chl h
(w«@mymé‘%Sw;féwéa58%85@?”? oyl S A9 bt
MS (Eg@lhqygg Nngypar ed as described in Exanple 34 and
apiaanied = e oo 55l oas BB By Ardmigr g et
azabicyciB[3®. fitonaRd-2-tarbokyledd whinh wastiygparedes ﬁqand H)Exag\p@gz

using &_ﬁnetrﬁ(l]%boigf&%h 8:4. E%POP%@)SSU@@&%éﬁG ck].wg::B PARerfintdzond.

See also3Borgiegh, dagpp; Llr@(ﬁ‘ﬁ N EHGTID &%/@éﬁoﬁﬁ%ﬂfﬁ%%ﬂ
26(6),EXABP4e 70 16-(4-C hi

or o- benzenesul fonyl ) - 7- net hyl t hi 0- 4, 6, 8, 9, 16- pent aaza-
t Exampledby-

( 1Q-(ﬁcialo@&bd&eﬁ&&khgﬂﬂdﬂ%yﬁ(,%@-tr@g&tﬂbypﬁzﬁ%&é{Qe"ﬂ@deca-
o) Prepared as described in
2,5 d'éﬂgrﬁl%e@ég en%&gﬁm 3h| or ophenyl sul fonyl )
( IPyetamdyaseiebyibet i) Exemaleaisingyest rgdrgmmf ﬁ%rgﬁthgl
chlorogﬂla@s BB J%fc%@f aengnéy%lcﬁ*@@ qrnbh@fé g éarbc&mawpwﬁcw&\andpared

as degcriped (ngixampbe 12-;15@3 dtnaathyj carb%{aléeaqz_r@ 9- (éf-cd‘HmegR'l S, yﬁ)g-
azab1§ycﬁ>[ﬂ'§1]nor?a‘ﬁ)3-or@ 3Re(@kso: Bohlpeh, 40@2 I(umareéLAhal C@rda, Mate!;

Boscl@ Jogn. (I-Sle(%érg%cles%§§ %&é& %6?%& T ;520 0 Hz, 1H)

m_2 62
(m 1H'H NMRB®@00 MHz1EPCENDT. g%qw-es 5 iz, 2H), 7.50 {d, J E '8.5 Hz,

tlgthbaC Cdbgg%%eihz(%nﬁ)ubb@gado) =448, §01L6: 118t 2.68%RJ = 14.8 Hz,

10, 0 %wt‘sexadeca- 2(10), 3,5, 7-tetr
aetid, Mﬁ@E )")\?&93@92‘(5) (‘ﬁ@ epared as described in

Exg(m{@ﬁy usi ng 9-(4-chl or ophenyl sul fonyl ) - 2-

16-(4-Chloro-benzenesulfonyl)-5-fluoro-9,16-diaza-
tetracyclo[10,3,1,0>'°,0%*]hexadeca-2(10),3(8),4,6-tetraene MS (ES) m/e 405.0 (M+H)

Prepared as similarly described in: Mewshaw, Richard E.; Silverman, Lisa S.;
Mathew, Rose M.; Kaiser, Carl; Sherrill, Ronald G.; Cheng, Menyan; Tiffany, Carol W ;
Karbon, E. William; Bailey, Michael A; et al. J. Med. Chem. 1993, 36(10), 1488-95.

Example 78

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .0%%]dodeca-2(6),3-
diene MS (ES) m/e 338.0 (M+H) chiral single isomers
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(hydroxymet hyl ene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one
whi ch was prepared as described in 15 Exanple 34 and

w@2@mor3oan dazol e sul fate. 1H NVR (300 MHz, CD&tﬂllsﬁ%/oszsm

8.31 (s, 1H), 7.86 (d, J = 1.3 Hz, 2H), 7.64 (d, J
8.5 Hz, 2H), 7.28 (d, J = 8.5 Hz, 2H), 7.23 (d, J =
1.3 Hz, 21-1), 5.26 (bs, 1 H), 4.63 (bs, 2H), 3.1

ﬁﬁ?gpaée]dﬁ c%§crﬁ>§d fr Bialiple 51d§)ng LBlcksprosisdde-r, 1
(hydromgﬂy!e@e)ﬁazablcyclo[i& 3. 1]nonan( 3-one, '\_rghich was pre(pn}edzajs d&cnbg&) in
Exampﬂa%m ﬁtl&libld% yaebaraEenne fel chipal ydonets: Girg-HP L Methed -t r i Cycl

o AR S Pl o0 WP Do i 297

”.\}‘UI@%/@MH‘N)%M’G“MJZ)?ﬁ dd, Em - @»7(513'2 1H) 247 (d Dy =17.1Hz,
[,_[20%@? fp@ﬂ m%gn(Mdroxynet hyl ene) - 9- azabi cycl

-one Ich was 25 prepared as
w |n Exanple 34. Exanple 73 16-(4-C

%m&%mz&%ugonyéll) % 5, ; 1-triaza-tricyclo[6.3.1.0*°Jundeca-2(6),3-

0- 16-tetr t et I

diene T"?dE%))I'e(ﬁa 'ngls 9] hexadeca- 2( 10) agzg 7et [e?::z\gng VS
(ESpardé ad 3acAbdd\ir Bxarire p asieais-&scilerspianyedliond)-Exanpl e 5

(hydronegl%éeneﬁré %&} cg/%lg@r%ﬂgéztirg? g%‘?ﬁ@m%ﬁ& epared as described in

Exampi B v (b WppEanvRLI RS LA 1 2 BRI R B A TR 4o

prepar%a a&fhé&néed%)%@érﬁbl@Q@naﬁg(malﬁ:yblemsubdtm -gosal t. 1H NMR

3) S8.65 (s, 1 H 834(31 764
(Example88 7 i © 2oH), 7.29 (d, J = 8.7 H)

( b@-(4 Ghipro- Bel%néshsfpnﬂlm -methyi4, E(‘ti%;tnapﬂ;rlcyglo@3 @@a ]dqpeca-
2(6)3-(c{13ﬁne 55;’5)’#?9 2 By 03 (d, J =201 ke 5 16
ol gl lend, (05 2008
2 BG:PAGZ 28 RSO EXONBIE PLsPg PYA-C nhk@&}?ﬁ?@@%“y% (W)
hydroQ;@fhg/ﬁ’degEig@ ‘éé’a‘b‘i@&é{@ RESInEe836he whicAWas prepared as described in

ExamP|§@4313|mg ggejf@'nt@lg £ h@@gﬁ%&g&ﬁ%}m% %eeft 50, tFerargr Let}\c}g
OliveifeEfbrgatetha @aul0 C(thldhl Cmmapénationsa@00e e ri8hdd2i n Exanpl e

5 usin (4- chl or ophenyl sul f [)-2 5
(I@}éﬁ@-&yﬁet hyl ene) - 9- azabi gyclog%/?,)s onan-
wh2qmwasomeameendfml)@egehhv'cﬁetr'ﬂumo'@éamﬁ %1232 aéﬁ d
tricy o[g.édll @ﬁd?@f_ﬁa-z’)(ﬁ H'@h@ﬂl@' (ES) kg AR (809 Mz, CDCI 3) S
Prepqed @.q;escrg)egg\ %)@@p\elS %png rﬁeﬂ?gﬁ%d&zl_r?eﬁqg 93(%
chloréphb%ylsﬁoﬂy% -A-dchydrbxyethlidéne)-8-adatlityclo[313. Ht)qnaa—3gme(\@|c JNas

prepazq;_q) as (%cr@?g F)éany%eoiiﬂ'(z @zngzezgy'l tr:ﬁuo?éac%@te gr{d)hthui]m 32 (m
dilsoptbiylapribe nGesrmsu | Feoely Loticin, Giveire; Margeseibd. Faly @Ihg[n@ag 102
Comrﬁglllca%g@ Qéopé@ncr I%bd INE (EES) role 354.0 (MrH)
anpl e [ |
o (4. c HHOVR R CPGRYP 7 RIS HRRS2ATY DY e u =86z,

2H), 5.29 (bs, 1H), 451 (t,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 f

12-(4-Chloro-benzenesuIfonyl)-3-triﬂuoromethyl-4,5,12-triaza-tricyc|o-
[6.3.1.0%°|dodeca-2(6),3-diene MS (ES) m/e 406.0 (M+H).

Prepared as described in Example 5 using 9-(4-chIorophenylsulfonyl)-z-(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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azabi cycl o[ 3. 3. 1] nonane- 2- car boxyl at e, whi ch was

pr

epared as described in Exanple 12 15 using di nethyl

wa@ a00borabe and PCT/US2006/032579

9-

(4- chl orophenyl sul fonyl ) - 9-azabi cyclo[3.3.1

] nonan- 3-one. See al so: Bonjoch, Josep; Linares, Ana;
Guardi a, Mane]; Bosch, Joan. Heterocycles 1987,

26(8), vy
12- 4161%8 [ﬁcﬂzenesuﬁ ogsle 0 729 (? s 88HZ ZH) 533 (br

rs,

w); 1EPE, 8=5.8092.6H).Roldeldd- ) 7‘(7 12 753 *aq éhD 3 491 <dw4s- Nzéﬁz

WM} 23@781 Qo (), Psepas e, zm fescpobecH)n Exanpl e usi ng

draziné and net hyl 9- (4-
dﬁﬁgﬁﬁ%é%nylsulfonyl) 3- 0x0- 9- azabi cycl o[ 3. 3. 1] nonane-
2-panbanyrabenzenesaifonylst it 2paretticyab (634 6f dedpchi?,5-

oG BRI I o5

cPreprred by @{y@u@\ qf] Wdﬂahlo@ -hemgenesidiony)-4.8:1 28k Poch,

tncyclof@@ ¢ 6ldoRé:

@ne@ﬁ@ra@ ;chMa.a@I 25 Bosch, Joan.

AN hl?sz@%gg%as&@ . 75805, 52 sg}H gwws%ﬁg e,

Ha), 5.280br s411H024.6D8, J # 6 M)Hz, B34 89 (;dd 3H)18.027 94z tid), 280 £s,

(15?}—]\)?%?5 go@ { %@.o(lHrﬁH)I %%:.o‘?%_.é@(nk %H)_', ﬂ%‘(‘):-@aglgn, 2{4} 1?)70 13%0 (11145

62H)- C hl or o- benzenesul fonyl ) -5-fl uoro-9, 16-di aza

te

Iy gsol 10, 3,1, 02, 11, 03

8 adeca- 2(10), 3 4, 6- 2 40
O At £ RSNk ob F e

dien ﬂlphareﬂwﬁprop%nwemme (ES)irB/a 488.0 (MMHL hew, Rose M ;

-}F? PPgrﬁg bVE‘%Y ||on { 2 4 hl &&%E%S%W mg%gnyan

tricycldip.8 &
1488- 9@NM§§C§&? DY 86 581H) 762 (¢ J=87 Hz 2H), 7.28 (4, ) =87 tiz,

12-

|- dadecaed(6)d-dietss uslimdsob@tyemhlqgigs 36( 10),
(4

|
an5@§ T Db heo(5) 07 (bt REHELD) Ledids e BKh

lez NG 7.8 a@nm)s1 90, V), A007.D2E&NaR), 1.38 (m, 1H) 1.24

I? 3%'3}3%&0@“3 %&fﬁr‘;g% Sl?(agsﬁ_lilbed in Exanple 5

( x ggﬁﬁethylene) 9- azablcyclo[s 3. 1] nonan- 3- one,

Wf?“ﬂmd i‘ﬁ@?,%“?%ﬁ%ﬂ%f&“ﬁm NN 9

tricyclatd. 811084

2,5eelierrTk Ghejmsthy)-2roxseethyl ester-Prepare

75 (dd, J = 17. .5 Hz, 1

acylatighibf 12 fg‘&ndr@tbenlzene&ufc?nytﬁm, Phriazattridgiofe3. 1 056]&)dl=:l)a-2(5) 26

dlenes.ﬁlng Z-ag O{ygfobljtyr&{ncfyange 1 H), 2.03-1.86 (m 2H)
1. 67- 1'BRIMRCDOH) & 7B24sHE 748 (d, J = 8.7 Hz, 2HH), 7.28 (d, J = 8.7

5

10HRRAIG5 &) a9 Ters 2H
8-+

AR Al S Do P e
B (5.r8HdafipT-a1 g Zngd8 (s, 3H) 1 40-
mhigy ophenyl sul fonyl) - 2-

(h%droxynethylene) 8-azabi cycl o[ 3. 2. 1] oct an- 3- one,

prepared as described in

12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .0**1dodeca-2,5-diene-
4-carboxylic acid allyl ester MS (ES) m/e 422.0 (M+H).
Prepared by acylation of 12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-

tricyclo[6

.3.1.02,6]dodeca-2(6),3-diene using allylchloroformate

TH NMR (CDCly) 5 7.79 (s, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.32 (d, J =88 Hz,

2H), 6.03 (m, 1H), 4.79 (dd, J = 17.2, 1.5 Hz, 1H), 5.36 (dd, J = 10.4, 1.1 Hz, 1H),
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Exanpl e 34 using
8- (4-chl or ophenyl sul fonyl ) - 87azabi cycl o[ 3. 2. 1] oct an- 3-

wonm7/oysich was prepared as described i n ExanptEuS®06/032579

usi ng 8-azabi cycl o[ 3. 2. 1] oct an- 3-one. Exanple 80 15
12-(4-C h | o ro-benzen es ulfo

nyI) 3-nethyl-4,5,12-triaza-tricyclo[6.3.1.02' 6] dodeca
E 5

P% 6582'9@%&%& ’??g I-Y;f]zﬁ) 248 (hMHY) 2.58 &35 £978S8.0 Hz,
) 42.8N(dos epherm $idi), ﬂ@M(rh)ZI-E,‘(QQ -1.51 (m, 3H), 1.36 (m, 1H).
%drow&t hyl i dene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3 one

prepared as described in q:bp;§ éﬁ g%
et Siilarpitienzenegulionyhi-4 Bl rtriazati Al LA e Tirigegase( A
tion- SR S £ /SR (Bhiryel ra; Mar garetha, Paul

girg;r)grgda as desrgrrlrgjegllr(l: >t<e|\rr? g 5\219|991 - (Zg a)broéh %ylélﬁ%nyl) Exarrpl €

(hydroﬂs,%eﬁtﬁ%eﬁ?)z-@émdmaﬁ [Breeynoriao3ydng whicihnetal yrepgredrasfdesesipediat h
Exam;%f(?, ?40 lg%l %| rlgé ﬁ%%%ché néle dSee al§ asan, Mashooda; Rashid, Naghmana;
Khan, Kﬁﬂldgﬂjgmwﬁlm)edﬁmﬁeluﬁgheed&@Eés%ﬁelﬂ‘:ﬁ'te &??5‘??;51‘& aaﬂgﬁlﬁj"gs
Annalé?ﬁ%?'w e%@?%ﬂlef ) (24 ™ xyet.h 9 a
ycl o] SWM%K}%H%W @y%)n(é W& %‘y&a‘g )ég’ %%IZHggrﬁ)(d 880:¢
dg;s)cs DQ(:KD‘ sl n—l)Exavrpjre 24), 484 (iy setHiy2.81 (ddf § 6P HaBtHat ).
agg4 &o| ilifats 1H§‘%ﬁg°1°§ﬁ af? 1 F;S‘jﬁ 5 9H), ﬁejatﬁlm(m 2H).

rgar em Ca
CEMM&@.&U ons 2001, (5) 481-482. 'H NMR (300 MHz,

C‘P?k@%lal@rJ é&eﬁ&sulf&nw)-& SEIDSEﬂﬁazazﬂrﬂ:%'clg[ﬂﬁl_Q’g]tzdiia zi?l&_?) 5-
trienedVB (ES) §7/6 3 0('\4’*'@0 (dd J =16.9, 7.6 Hz, 1 H), 2.30

gﬁéegérea as @e&:anEd;(lnfExbl)wpleB Bihg (OAY- cﬁlel)oph&ny&@lerryi) 2H)
(hydrq%(yragtaﬁgtea %-Q@glwc}%gg ngéar% é 4\ﬁlf);?hovrvﬁlas ared as descrlbed in

%‘ triaza
Example 13# aoy fomoamilibe Bce_talBZ S@ga aquteaosz E8yr98-SpEke %"thEB)Ueb'QS

o3 Prepared as described in Exanple 5
Annal@m Ser mE 4(]%%%1|)ophenyl sul fonyl)-2-(1-

yl i dene) - 9- azabi cycl o[ 3. 3. 1] nonan- 3- one
Whh hcmo-aémégﬂfml)@aﬁﬂumbmmym 5EeatriptetrBgciosi ng

o ARS8 Ak VATt A e

( CR6Paddd at desGed th Exampled indzd-(4xHjorophemdsuifenyl2-8- 8. g
hydrOéyé}th? {%\8) 8: j%f}b éi/glﬂf‘c@ yljr%"'a'h? é]’m%hléﬂ wa§prepa5e@aé"§escﬂbdd)m
Exampledp, using @myutrlﬂ}@rqqgﬁtag.q)nd hg'nugr@dl@oqrgp)(lqﬁu %,I_tﬁl%wid ﬁb sapa%lbn

usmg(HpLCzl\hath(FeP(@ @ S%’éal@te single enantiomers.
4 Ch or o- benzenesul fonyl )-4,5, 12-triaza-tricycl

o[ ' 6] dodeca- 2, 5- di en- 4- yI] et hanone MsS (ES)
ni 3. (Zmd&o(livhtbnesﬁ’lfmn@)%nheﬂmxm;ﬁ,@t-trle?-‘a of

f 122@ j+H)yaza-
tr'cy%' yc&o*t'gd% %?@;».eegﬁ%ma 3@;@2 g?e gaodl enc’a-i uél n cet yI
C H?reparetiaas dascrier i ERY 5 Bsirg B -ghlorophanylsuifog)-¢-
(hydrgxﬁnelﬂlﬁ/iengfﬁ-azaznﬁéo[@@ 11&0nan-§ -oBe Which was prepared as descrlbed in

Example 34 and O-methylisourea hemisulfate.

Example 91
3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1 .0>*]dodeca-
2(6),3-diene MS (ES) m/e 372. (M+H)
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10 2H), 5.23 (br s, I H, 4.51 (t, J =6.4 Hz, 1 H),
2.89 (dd, J = 18.0, 7.9 Hz, 1 H, 2.60 (s, 3H), 2.55

W@ 007@25028. 0 Hz, 1 H), 2.07-1.90 (m 2H), 1.88c1iudMo6/032579
(m 2H), 1.40-1.20 (m 2H). Exanple 84 |1 -[12-(4-C
hIoro-benzenesulfonyl)-4,5,12-triaza-tricyclo[6.3.1.02
' 6] dodeca- 2, 5- 15 dien-4-yl]-2-nethyl-propan-1-one M

ES) m e 408. ‘

1 opis0 PR U eB AL TP SR rehp Sy §1129fee8!

tricyclo[6.8i1002¢8] @fd6cB2(6), B-ale6d uslegichlomsaycitimide.ene usi ng
iLsobut woyl chloride. "H

3) 67.86(s, 1H) 7. 62(d, J= F 2%3 %ef‘a
32-44-Ghipro4penzepeguifogy qﬂ\ylli 3.2 trﬁazs—irlr(yg 0[6.3.1,0
2(6),3-didHS (E% e 362 (MZH) sh)gle 2opRfhatd elthntiomers 17. 8, 8 2 He,
20 1H)
Ereparotl =g ferrpoo TP (i crrhiotonBe By E Y |
hydroxy%ht)yndehejag afabicydio3.341 Jebnkiz-3-0Bk) which W8 grepargd %descr@@gﬁpm e

m diisopr: Iamme followed by separation using
Examplﬁiﬁfﬁm Ecetﬁrrutg@gn hium disoR ?py "12-tri aza-

HPLC Nethoad/2 bajed Shanti@®rg] dodeca- 2, 5 d| en 4 yl1-1, 1-di et hyl
2 OX @ .:a werﬁsmumﬁr(@p@gm BY(d, 25 saoyd, atl),greodl, J =8.8
or o- benzenes 1 r
T o H05:18 (U S000as3p Zt)y 530 A= éd AT ENA], 9l48
Z{d ace{ 0xX Wi Seh .30 (sl 3K)h2.oT-1de.(m, %)NMRO-(I @pon33H)s 140420

|(-(E"2 "r!?d759(d3_87"'2 2""") 29(dJ 8.7
5.28 (m .1 H), 4.49 (m

2.
18.0 IEm,antbrrH) B: M MMR((@DC i) &. %dOJ -|'=_|§ 8 Hzigbl) 75@38@ J(- 8.8 Hz,
iﬂﬂ}g &7 (fn) M%JL !95!—&51H)3ﬁ1 (o, T242.0515 () 11DH.42 (d,
211?12 hz, 1H) 318 (s 9, 3025 tm B, 1.6bh 56 T2HRY, %579 .28 (m,
rr; ro- benzenesulfonyl) 4,5, 12-triaza-tricyclo[6.3.1.02
g! doaegg 2, 5- d| ene- 4-carboxyl | c aC| d ally) ester M5
422.0 (M+H) . Pr epar ed %/I ation of
11&~(4£Gmhﬁodranlzmmml§vmdh$ ﬁtihyrc)methﬂ 151%-Vfagra- 35
trlcyclg tif?/ c&)o?jgg %23@@@%@@%/@%8830 .giteng using
7P|@gar@d as ge&enlgadgn Framplesp ust gD% (;I)doroghenylgulgnm% (1-
hydro etﬂ?hd%ﬂé) -oldZabicyblof$)3 iphdnan3-end, Whizh whs 5re‘ﬂ/ac0e<zjéaﬁ)(c)i§s®b%ln
coni st s SN T
1.1 Hz'H-RMR,(CBCABS T.62 (dl JH)84 Hz.881) (1R, (SJ1H:) .28 4, J8804HZ
), 55, % 3.4, 72 Z&db*l17'4H)77ﬂz% (2m3(aH) 17.4 Hz,
34332@5%%319@?3&@3@4% M, b 55k, 15 PR 1‘35?7 H).
| £Qswbieod, 6, 13-triaza-tricyclo[7.3.1.027]trideca-2(7),
E 6
praPalrebonsetv B - A Gerela ey Medbea 263
dien leéﬁnﬁﬂﬂ/lSKEﬁ))hﬂ’eyBBSOJ (Mahlyl ) - 2-
\Ml%)( dr RPAIE Jbgcguﬁ xgmﬁ%a&ms%‘@' (g[cﬁtol?bp%mﬁ%hyﬁﬂod)@ -9-

azabicyclo[3.3. 1]nonane% cirb%nltnle which was prepared as described in Example 9 using
p-toluenesulfonylcyanide instead of methyl iodide.

"H-NMR (CDCl;) 5 7.61 (d, J = 8.7 Hz, 2H), 7.30 (d, J =8.7 Hz, 2H), 5.10 (m,

1H), 4.36 (m, 1H), 3.59 (bs, 2H), 2.59 (dd, J = 17.1,7.3 Hz, 1H), 2.30 (d, J = 17.1 Hz,

1H), 1.96-1.83 (m, 2H), 1.59 (m, 2H), 1.47 (m, 2H).
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Exanpl e 34 and guani di ne hydrochl ori de. See al so:

Hasan, Mashooda; Rashi d, Naghmana; Khan, Khalid
wdbdhanrsoz Snat zke, Guent her; Duddeck, Hel mut;pdek1006/932579
Wl f gang Liebigs 10 Annalen 1995, (5), 889-96. 'H NMR
(CDClI3) 57.93 (s, 1 H), 7.64 (d, J =8.8 Hz, 2H), 7.34

(d, J =8.8 Hz, 2H), 5.03 (br s, 1H), 4.87 (br s,
2H), 4.44 (br s, 1H), 2.81 (dd, J = 19.0, 8.2 Hz, 1H),
5J =19.0 Hz, 1 H), 2.13-1.87 (m 2H),
J|2-?zﬁcia|o53-bémen3ki)lfongu)aai.ﬂuotem@thyl 28)12-trigseanpl e 88 15

tncyclo][§3(1%b§!a9? %@gg El?%@b nglln)e %89, hir)2 R ﬁ‘afe@l l o[ 7

triene M5'(ES 50.0
enantiof¥d) . Prepared as descri bed in Exanpl e 5 u5| ng

%ré %r&%socfetg B St Wus)ng@ (4 chlorophenylsulfonyl) -2-(1-
roxyme

l ene) - 9- azablc LS 3.1l non ge%% in
hydroxsmhycb#ﬁ “apaldeyloRep - HaoTR S ey RISHAIRY &° ST ung
Exampfe@mmg@tﬂwmﬂifcﬁéa%ta@te anel Gth&lnsdnso;bﬂapyt&nme}j@loyyd bprparatien
using I-?i_%j/lgt%%#gem%?para% éb?ﬁbrbaén%ﬂtngﬁérs(:hem e 1989, (1),

12- ( 4-Ediahitomoer Betry BWBIGPELYGT Y5 81,586 ordbhet 4R/ (0 47 8:612
I%S;zﬂﬁa de" ibgﬂés%Hi 13 52208 ShHpdapar (@), 18), diseried, VB

I
g e 48 32808 159 RO DSt 0 [y g /T . 1)
9rig4- chl or ophenyl sul fonyl ) - 2- (1 25

hyd thyl

hhi o gl sE BEAME AR E8EI0) 2 ol HERAN 77780 86
elth pH) te:66 ¢, WoT Bz, ati SeAfdbr ¢, t1hid. ROk |Jsg?r;4 Byt feldd: J
foy gved 0y fepas ﬁat hon7 ousl 'ﬂl@) bﬂalsﬁ derihod), 2.76ave (A, 2H),

separat’e sinle tioners. le 90 13-(4-C
h1.60-0-45dmz tme 481 fQSn’y"f)?l-—é-“r?e'f'ﬁ& 4 6, 13-tri aza- 30
t LN 5%73102 ]trideca-2(7), 35tr|enel\/IS(ES)

AT 1
S ot EIRAL % AR LSRR L8 otk arpl © 5
tﬂcvc(dwdﬂmﬁwmdcwm)s)d@»ea\aabwyw@ﬁ@gawwonan 3- one

i;?%?\ N 2 dRESBEE %x%al??%fnbtﬁggls nﬁbthﬁmmﬂ@ylﬁé) oqd

sour ea

chlorosh@wsorfcwnz a(zablmlo@r?oilb@wﬁénwffl%‘%s) Pfap%edl‘ﬁ the gthgd pf

3shl 4 QR Bl Hodeganpalit 6 Yettatdtionel 998, 6HSY), tDE67-
at’aéﬂf@% %ﬂr 5 WD 2007/ 025m02 PCT/ US2006/ 1132579
101782 epar ed by chl ori nati on of

12- (4- G NIFOCDENE B B2, FIoT88 Hz A2H), 1.29 (ck § &8:8 Hz, 2H), 5.17 (br
f\{s'c %gi@ci %p%? %)‘jﬁggg@d r?:éelézggzdﬂﬁzn@lg@u@gd J=16.9 Hz,
h|1e|r)(2-4tﬁe(aziﬁﬁe:s&2-1 85 (m, 2H), 1.63 (br t, J-109Hz H), 1.58-1.44 (m, 1H),

| f I 12-t t | o[ 6. 3. 1. 0Z. 6] dod
10‘@/@ %( %%tmiizﬁe}%% (Eg) aﬁYae rSISEyC((I?/LI—D single hdo

séxﬂw_enantl oners Prepared as described in Exanple
5 195(itthiGrollréngdHesilegyd A8, Ritrfaaaigyci§.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-chlorophenylsulfonyl)-3-0x0-9-
azabicyclo[3.3.1]nonane-2-carbonitrile, which was prepared as described in Example 9 using
p-toluenesulfonylcyanide instead of methyl iodide, followed by separation using HPLC
Method 2 gave 2 separate enantiomers.

Enantiomer A: "H-NMR (CDCl;) 5 7.61 (d, J = 8.7 Hz, 2H), 7.30 (d, J = 8.7

Hz, 2H), 5.10 (m, 1H), 4.36 (m, 1H), 3.59 (bs, 2H), 2.59 (dd, J = 17.1, 7.3 Hz, 1H),

2.30 (d, J = 17.1 Hz, 1H), 1.96-1.83 (m, 2H), 1.59 (m, 2H), 1.47 (m, 2H) and
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hydr oxyet hyl i dene) - 9- azabi cycl o[ 3. 3. | ] nonan- 3- one,

which was prepared as described in Exanple 34 using
waeemtomshz i | e and |ithium diisopropylam ne, fobdDvemobys2s79

separation using HPLC Method 2 gave 2 enantioners: 10

Enantionmer A: 11-1 NWR (CDCI3) 6 7.61 (d, J 8 8 Hz,

ZFD 7.30 (d, J =8.8 Hz, 2H), 5.16 (br s, , 4. 45

L et 5 g ?;J o7
m@c())ﬂH 15.90 (rhmH) 24436 (m.. 1803159408, @), 2249 (dd.1J a@z 1.7%pHz, (lﬁh)

7 J =
a0 G- Pty I 9o 83“"%‘%%’1”%4 M e s
@;M(tJ=58Hz 2.71 (dd, J=17.0, 7.5
iNzp12 X4 Ghlord-béRzdrdsulfehyf- 4]521 ZDtrialza-trldyl):no[es 1&2"(|dqde3552(6),3-

Fb 34 ( 8- 8 1 1.57-1.28
d'e“‘7'2¥lloa°etéﬁ'é‘|’Fng](5§;—'%/e£’%%§ @Fﬁor E)mben;?enesul fonyl) - (m
i FUtaimerdoaset tmpkodactﬁa,f 2 -prapasatign of2(2-(4-Chloro- benzenesulfonyl)-4 5,12~
£
waza B e S R e T B SR T g
HPLC Methad anlvmgdpﬂwwytesﬂmﬁnt@ﬁwa 2-(1-
hydrow&hMérﬂe%Nm(@DmMV@ 34391 Hmam 732008 = 9.1
r
g S AR D (el hodt { EBpr il hedre
I-ll-lﬁ\IM;L’) ,CaBCE,BH) 51.88 @R 26y 1.70 (m, B} 163-1.22H, 2f) 2@ (s, 1
) 5. -
0 [ 1Sk S S e g
HDBHYL 59 (el HR B3 (m, 7. 255 ldd( AT 136 ? 7Yz B A0 iy = 173
1H£QH} 22155 &mHy1ths (m @’«I?WOQm9éH) 1.53-1.29 (m, 2H).
2-(4='Chl or o- benzenesul f onyl ) 5,12-triaza-tricyclo[6
3 1.02' 6] dodeca-2(6),3- dien-3-ylamne M5 (ES) nle
Sﬁ&cﬁs@thIrﬂ assay fﬂf&elm:tledlrm;)ltdlesofgdmmda secrElegepl e 5

{)}%8598?1%? (gzag%ﬁ? ngrﬁcpa%ge% do é’%&%’t@se com ﬁlex comprised
of the preemim@dbmstsdn@d:atesa@d irtra- @W@'@Va@ Wg*mylmd pr‘é@tﬁsor
protelrﬁ(&bﬁmﬁ? %%Jt?rf‘ﬂéfn?&?r&&né @ﬁ% &f BITet Stig, iKO dr%§saerts

H. Vandegstighejgs G. Sude, V. f@nﬁﬁ K- Mg Figyra %dHEnY ar{[&%" r@@%ﬁ)( bs,
"Deficiéhby: of g‘é@@mﬁrﬂd inhibitsthd hornal dedabiz of dhhiioid BreB@rs¢rgprotdin = Nature Nature

s91 645 33 s DA ro0pl Bl 2B DB B Py ALY 5

MumnBXaRpSenr@der] 7 - $ehriighis ovi oS. WésifeeWe d Raysi gl §1989)d i presasiliBrir
depenﬁgnptégmfﬁa g&%fa%@ 6§ezi'f’c(§ase mediates release of Notch intracellular domain.”

d
Natur 85 Q127 P2 APl 51 6. 8, SN oM b oomer & STHSFBRE Yo

Tian, BSJ. BE§ N | .bﬁ@ bfd Bxiadhah €000 %4 l’@nd -induced extracellular cleavage
regu'#s;&a&%%%’%fﬁ?%&%%w% G iioh f Hotaty” g el sy 197206,
ZhangMai, ehNadeupiWe Parrge 0. Risnadiel 8. iYbad A Bernstein and B. A. Yankner
(2000). "Presenilins are required for gamma-secretase cleavage of beta-APP and
transmembrane cleavage of Notch-1." Nat Cell Biol 2(7): 463-5). Cleavage of APP by
gamma secretase leads to beta-amyloid synthesis. Cleavage of Notch1 by gamma
secretase results in release of the Notch intracellular domain (NICD), which translocates to
the nucleus and activates gene expression (Jarriault, S., C. Brou, F. Logeat, E. H. Schroeter,
R. Kopan and A. Israel (1995). "Signalling downstream of activated mammalian Notch."
Nature 377(6547): 355-8; Kopan, R., E. H. Schroeter, H. Weintraub and J. S. Nye (1996).
"Signal transduction by activated Notch: importance of proteolytic processing and its
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Exanpl e 34 using ethyl difluoroacetate and lithium
di i sopropyl am ne, followed by separation wusing HPLC

wd/kdohotks@2 gave 2 separate single enanti oners. PCT/US2006/032579

Enantiomer A*- "HNWR (CDCI3) 5 7.75 (d, J = 8.6 Hz

2H), 7.45 (d, J = 8.6 10 Hz, 2H), 6.06 (t, J = 53.5

Hz, 1H)_, 5.22 (br s, 1 H, 4.42-4.38 (m 1 H), 2.58
regulatq(q}\ by @e@étrqc%%tge?r(c}?{naﬂ_b rog &lgﬁ%\@ ;S£ @S(E ﬂﬂ%) T6§§8 Schboetet,
E. H., FRAKtdIgE anBR. Kogan\e28).CRGEE ) s@nallumreg@resjgandgn@cg@
proteolyt%leasbe ig&r@?ﬁllular dc?n%;- Mﬂ%%% 6@82(-6) l }_%artlcirfaraxldf%
signali®y atvatekckrangcripiien ef tlle7mgmmpllq31 nc&nolo_g qf.ﬁhe Dzogpf (Iqjtranj ript|on
factor I%?%% qgvz%ﬂo "QJIn‘ HesOT r?an%pﬁdﬁhl a%h{)atlodoﬂl%esl léinaedjlated By-hie-
represm(pﬁgl?éﬁw u(:qp l@dmg blelgt% ih the nucleus Thesé ?ac%avé bé@n
explont&‘! Q»rd@v@l&ﬂé RIpEALH done fésay Sor Retdh\Bignalifatsieh, 4, b, T Mlepkdl.dz a-

Salmogs%%gey( M_i;—b P%rﬁﬁop)glmggdﬁg%ﬁg@(ﬂé)g@' B ce‘\t@i ﬁ1§§}nar€rﬁ‘

repar e €scCri be
Notch Uactt|v@es’ZCBP61/EBl?ﬁﬂ¢-rhyrle§$ﬂd(9)en%€t e @ﬁ@)angm(rasemblmg that of

Epstenév?\%aﬁwlﬂ“@é&’/i?%&w lBlot P6(8% 8- 9)@1 pIN3. shd . Eonam%eone

"Consiitufively [activg, hupaan Nopca1 bpdg Pthh?] @Eﬁ%"t'oﬁfa#é??gﬂ 88? gtﬁﬂ%&ég
transcgﬁﬁ)ﬁﬂ%@ugﬁ%lﬁgmoté%ﬁ&mmd'b OBR -(cSPIsBE eEnen62Prod Natl Aead Sci

8 Hz d, J 8.8 Hz, 2
US A3ty 508%9( ¢ | 3=5. 5I(-|z 1H), 2. 80(dd, 3= T)e 95 1ZfH§br1H) 22 46
( GadmbGe&tiase inhiblfrs have4®e(\ gbseg\@d to Q|og|gl_\ll§[%3fgrncq{;pn 21‘451
mhnblt}l gpé E«ﬁ%nn‘gpé Stfgé;% = *\R/ Ar%'a')m P’lc% er@. F‘Vlsaﬁ@ K ICkRssaerts, J.
S. Muma, €4H@ﬂhmeéﬁfb‘ér$féﬁé%’§||“ﬂ &W‘)‘feAWSJ SV $‘a§§9%)r PAREeET
-deper?ﬁe;:t g@a?nn@ SA855-1iRé Plotedse Alddidies mel@splodNDick inVBC(lES) T e

domaiga g@%é@(@@?&iﬁ%ﬁe %Idcg ﬁm!ei(?mg&%%é SRS sidrafRah 8dh @R
deterfinétibncardakayeiferérsiatidroduying b@h dseelapmentalish ie §helagpty inhibition
of No%@g@ﬁ? 'B% éy §§r¥u§§ géér%t'aéeemthHrQQ p%?tﬁlaﬁfj ePBS & fnifg factor in their

-t ol uenesyl f on ani de
therapeutit eidity. &f Ordel‘ttﬁ}denilfm delgetive ﬂﬁpmé\ﬁé‘ifet%e @B‘B%ﬂ’ "?/JHX Bisi ng
emplcgg&gredxﬁéﬂj%% %aéb’é%@) ¢h SiGRAiPdseaeuETtd amsiitetve§Sctive rat

Notchd H})nstll-pgtgglril?aﬂ Q[o by Dcﬁlrry&y_ﬁlnm%s%fo\&l% is ‘;&t'ﬁlss %n} |Héy ?f

Califohti at L1Ds PAgEIES(UCLI) as @esbfbeddinlShawber, 7, O Nofziger iz J. High, C.

Lmdsel}n% g&aér é lja}w(arc} argﬁ)% V%elﬁ%islt%r (Qgg%og%cgqgnaﬁb mhht@ﬂwscle

cell dREMBNER0 06U 37CHRI -indapsndant paihway. " Develorient, é%?é)’”@ -73in
combé‘l ﬁcgp ith the] CB $re}ré§§|blea_'ﬂ):|fergse3@pdrﬁr gehexBCBMizuc @isieh, J. J.,
T. Hepkel, P. nLnonyEgRqﬁ@y . q(;ﬂrgete@o%d% %gHg B d/(’)’I?)aﬂZ 2I'r r%)a{egd
mamrma®i-Notéhd actatedt)BF 1IREFk{epresaeh gelias497 a(rmchamigm resembling
that o%)l(iapgt.giln-%a?rsvirus EBNA2." Mol Cell Biol 16(3): 952-9).

When 4xwiCBF1 Luciferase is co-transfected with NotchSE (ZEDN1), gamma-
secretase cleavage of NotchdE releases the Notch intracellular domain (NICD), which
translocates to the nucleus and de-represses CBF1mediated transcriptional repression,
leading to transcription of the Luciferase reporter gene. Luciferase activity is easily assayed
in cell extracts using commercially available kits. The activity of the reporter gene is directly

correlated with gamma secretase cleavage of Notch3E, and as such, a reduction in
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N-[ 12- (4- Chl oro- benzenesul fonyl )-4,5,12-triaza-tricycl
w@b®78225002' 6] dodeca-2(6), 3- di en-7-yl]-acet anpcleudbos/032579
(ES) me 353.0. (M+tH). Obtained as a byproduct of the
preparation of 12-(4-Chloro-benzenesul fonyl)-4,5, 12-
triaza-tricyclo[6.3.1. 02" 6] dodeca-2(6), 3-dien-3-ylamn
Lucifersde bty povidées chyeseparaatirenf inibitign oftfamdaviscietase 2

cleavag%_q\(lwﬁg %Dg%ar a‘i‘lgon7og ﬂ{é O,b%\'})%f_u%g oﬂ&’g@g%fm@ﬂ%&n 01‘ Notch

signalin@.varsusiimhibRibh of tBiad@myleid prodiftiondn 2Bsy eeplisiis emplonedﬂg Q("é%l in
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15 Hz, 2.15 (s, 3H), 1.88 (m
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signaling versus inhibition of beta-amyloid production
in 293sw cells is enployed to guide in the selection
w®bRoocorpornds that have the desired property oPCHUS®0E/032579
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using a standard sandw ch ELI SA assay and guantified

using a six point standard curve. 2qo7/ 022n02
POTE iiSentibh Bed he3paTer andgdefess of maklng and using it, are now

described in such full, clear, concise and exact terms as to enable any person skilled in the
art to which it pertains, to make and use the same. It is to be understood that the foregoing
describes preferred aspects of the invention and that modifications may be made therein
without departing from the spirit or scope of the invention as set forth in the claims. To
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The foll ow ng conmpounds when tested as descri bed above
exhibited inhibition wwth an I1C50 in a range of
woeNMRAONM (A), in a range of 250nM - 100 nM $&)/USM06/032579

of less than 100nM (C). Conpound Nanme yAPP

12- (4- Chl or o- benzenesul fonyl )-4,5,12-triaza- C

tricyclo[6.3.1.02, 6] dodeca-2(6), 3-di ene;

12- (4- Chl or o- benzenesul fonyl )-5-nethyl -4,5,12-trj aza-
pertoufirly beiRYC el dstBct mﬂ@ﬂegw*@f?n@(%ﬁgfmﬁﬂ an létve"t'Of" t;e

12-(.4- r.0- onyl ) -5-cycl ohexyl -4,5,12-tria
kmm”@%ﬁéﬁFC?$$€§§ﬁ%ﬁ%§@&%&h?‘6]dodeca-2(6),3-diene;

16- (4- Chl or o- benzenesul fonyl ) - 6- phenyl -4, 8,9, 16-tetraa

za- B
tetracycl o[ 10, 3, 1, 02. 16, 05' 9] - hexadeca-2(10), 3,5, 7-tet
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, 9] - hexadeca-2(10), 3,5, 7-tet
raene; 12-(4-Chloro-benzenesul fonyl)-4,5,12-triaza- C
tricyclo[6.3.1.02' 6] dodeca- 2(6), 3-di ene;

11- (4- Chl or o- benzenesul fonyl )-4,5,11-triaza- C
tricyclo[6.3.1.02.6]u ndeca-2(6), 3-di ene;

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-trifluoronethyl-4,5,12
-triaza- C tricyclo[6.3.1.02, 6]dodeca-2(6), 3-di ene;
1-[12-(4-Chl oro-benzenesul fonyl)-4,5,12-triaza- C
tricyclo[6.3.1.02 6] dodeca- 2, 5-di en-4-yl]-et hanone;
1-[12- (4- Chl or o- benzenesul fonyl )-4,5,12-triaza- C
tricyclo[6.3.1 .02.6 ]dodeca-2,5-dien-4-yl]-2-m

et hyl -propan- 1 -one; Acetic acid 2-[1

2- (4- Chl or o- benzenesul fonyl)-4,5,12-triaza- C
tricyclo[6.3.1.02" 6] dodeca-2, 5-dien-4-yl]-1, 1-di net hyl
- 2- oxo-et hyl ester;

12- (4- Chl oro- benzenesul fonyl)-4,5,12-triaza- A
tricyclo[6.3.1.02' 6] dodeca- 2, 5-di ene- 4-car boxylic acid
allyi ester;

13- (4- Chl oro- benzenesul fonyl )-4,6,13-triaza-tricyclo[7
.3.1.0, ]Jtrideca- B 2(7),3,5-trien-5-ylamne; B

2- (4- Chl or o- benzenesuf fonyl )-3-trfluoronethyl -4,5,12-t
riaza tricyclo[6.3.1.02" 6] dodeca-2(6), 3-di ene; 115 WO
2007/ 022n02 PCT/ US2006/ 1132579
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Compound Nanme yAPP

3-Chl oro-12- (4-chl oro- benzenesul fonyl )-4,5,12-tri aza-
A tricyclo[6.3.1.02. 6] dodeca-2(6), 3-di ene;

12- (4- Chl or o- benzenesul fonyl ) -3-net hyl-4,5, 12-tri aza-
C tricyclo[6.3.1. 02" 6] dodeca-2(6), 3-di ene;

12- (4- ChI or o- benzenesul fonyl ) -3-di fl uoronet hyl -4, 5, 12-
triaza- tricyclo[6.3.1.02" 6] dodeca- 2(6), 3-di ene;

12- @Jﬁa?d‘sl[ g blg%%%nesulfonyl) 4,5,12-triaza- C

tricyc dodeca 2(6), 3-di en-3-ylami ne;
12- (4- Chl or o- benzenesul fonyl ) -3-di fl uoronet hyl -4, 5, 12-

triaza- £ ddobad8! X [tﬁesfgmgg 6] dodeca-2(6), 3-diene;
12- (4- Chl or o- benzenesul f onyl ) - 4 5,12-triaza- A

tricyclo[6.3.1.02. 6] dodeca- 3-di en-7-one;

12- (4- Chl or o- benzenesul IS)N7H1mst hyl -4,5, 12-tri aza-
tricyclo[6.3.1.02 61dod , 3-di ene;

12- (4- Chl or o- benzenesulfonyl) O oxa-4,5,12-triaza B
tricyclo[6.3.1.02' 6] dodecaE@ma)la3Ildi ene;

1-( étgg&rs%mgfé]z%%lﬂhﬁl% | )m ZE@EJB/ lo'f"’séef'&;fs%@f@ an@/ or

tricyclo[6 6] dodeca- 2( 6), 3- di ene;
taybonersCRY @f@rmﬁpgw@léywqecm?b}e mELsotherapfa. C
trigMer&H. 3. 1. 02- 6] dodeca- 2(6), 3-di ene;
12- (4- Chl qro- benze esulfon 4,5, 12-triaza- C
tri EYRIGTETS. 15 FH6T dDHEEE %{fé) hgtgraaryl gr.
heﬂe%o(c‘ﬂfcﬂa&mﬂ- behgen eschf piyd )1-s4o§tﬂs:ﬁraﬂﬂya§1&35t€tuted at a

o S EP T EF T 5F S BB R LU TonG1 L 4 B2- £ Carair e
C:-de cal ¥} , 3C1dCer&l'koyi/] de@aam’/lj,e haloalkoxy, hydroxyl,

hy&d%?é%g?g) Leﬁ\]f s iO)%OESC ?%)ff)rflyl 't écalllci(yl)hyl Waghar Cafy

alWYIan@dfﬂCb@HQféﬁQzR’hehﬁ'am’rYéndh@?QI@Gs’leﬁlh’Yﬁkl Wgyland

arPSliRgl tor AR OV described in such full, clear,
conci sé and exact terms as to enabl e any person

ski Rt &89 R qebing (o domhi T H 3i- 8 - perti@gn8Yst nHRer arfde

nitis®yenhes SadfRichbll t& the Bfo LHi’d.@b@h&im daRBbnd h&nd where the
f oregoi, n% 5 describes .preferre g cts of the

(31 FVantiER SHRFPhit SREAPPRLLN (FGREC PR S hbic t Aer B PT 4
grougshabbt deparihdagerideanily hexsphalbgatr, Scopeabkyl,he,-Cq

L o2 et A bu0s s 25 sy Brol nhiefin. c.-
Cs alkoxy, haloalkoxy, -C(O)OR;;, -(C;-Cq alkyl)-C(O)OR;;,
—CONR10R;1, -OC{O}NRjoR;;, -NR'C(O)OR”, -NR'S(O),R”, -0S(O);R", -
NR‘C(O)R”, CN, =N-NR;;, or =N-O-Rii;

two adjacent carbons (not including the bridgehead carbons)
in the [3.3.1] ring system combine to form part of a fused
heteroaryl or heterocycloalkyl ring, each of which is optionally
substituted at a substitutable position with a group that is
independently C;-Cs alkyl, C;-Cg cycloalkyl, C,-C¢ alkenyl, C,-Cq
alkynyl, C;-C¢ alkoxy, amino, C;-C¢ alkylamino, C;-Cg¢ dialkylamino,
-S(0)y-2R’, hydroxy, hydroxyalkyl, halo, C;-C, haloalkyl, C;-C;
haloalkoxy, -NR’C(O)R”, -NR’SO,R”, -C(O)R’, -C(O)OR’,
-C(0)alkylOC(O)R’; -C(O)NR.oR:;1, oxo, CN, or Cy-C:;alkylphenyl,
where the phenyl is optionally substituted with 1-5 groups
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particularly point out and distinctly claimthe
subject matter regarded as invention, the follow ng
clai ms conclude this specification. 117 Wat is
claimed is: 1. A conpound of the fornula: 0"0 N R1
AJl ~ RZ Fornmula | stereoisoners, tautoners,

m xtures of stereoisonmers and/or tautonmers or
pharmaceutical ly acceptable salts t her eof , wherein,

¢ ter yI
lm%eeqenrée#{] oaelaf?gFé(év&m‘aj}r{1 eilagg r i n’g o (u ong(f(sz C:-Cs
alisubot heioadods balalbotyt Mbﬁyfposﬂl\t,l 5, ,wuamwpar,ogémm o-

.- ‘@F =&Badkin! ﬁﬁmﬁl@,a&ﬁk@nyahkang?x C%y@LEnylpheg}l Cbyng -

koxy, 'hal oal kyl,  hal oal ko
xy 8N \Addierenat . ofyo a%(ae)eetzc nepiny b y3-3-11]
rlnﬂm&lﬂ (fok- Chc1 @ kaneNé , brGR=GSRdeY |c@9]38:1s) may comblne
H'S eroaryl, heterocycl oal kyl, aryl, %l aI é
withgPIRRIHIACES RE - arit MR S FEPTR ni] r| ng
cycSZVcSﬂQmL ey enhbkbenayniobt OGEA1 1ySbat §L&ﬁ;h:&dut@:i Miezhtme or
ehe arbons, . and g system
moTS, HEP nAty 28 pUIP AR Y, Redsoest 5r oyl o0
haldwdtkyal e independently oxo, hal ogen, Ci- 06 al kyl ,
e I _
hydlglceg’x‘?/ﬁ‘él ﬁdr‘%xya%]ﬁ%&%%gg%%é:m%%ﬁ%%g%&fr C1Cs
allkaG(.OpoRng, the €1kyy i kptiorgldyOraisstituCafriiiRl an aryl,

whex@(&%l\%%é% opm&@}%bstﬁwg Q?l%tg\ml) %édﬁg C@)e.'ﬁ!t%s that

are FmgsREndFlY hel agftnghy o dgbndad aéb?}@bnélf‘loﬁwlhe

halchikok], r¢mg>rsut§2t eghg oD 3 RY LOSERIRA haPf £knf USSR

het er oarq¥ het er ocycl oal kyl rin each of which is
me‘EFtﬁrleGnéi g °P§&B§?Jr]tyut1€81‘é‘%lr§ anbiditicant eheﬁt%PFF?fh such
aswitlo arggoup that is independently Cl-C6 al kyI C3-

cycl oal ky. | kenyl | kyn
al k%’)@y A r?gzcscil}éél F%anaﬁ%c? C% 6% %h Ia@’ﬂa?‘ﬁ no,
othS(r@l)lmyZﬁihsthydt@d(yqlthyﬁrm()Eakaps trko, a3 -igdependently

521 e )O%kﬁa' ALY el SO Ragoa OGO ox

NOxgxo, CN, or - Clal kyl phenyl
R;; is H or Cl Ce¢ alkyl optionally substituted with aryl

(such as phenyl or naphthyl, more preferably, phenyl), hydroxyl,
or halogen, where the aryl is optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl, alkyl, alkoxy,
haloalkyl, haloalkoxy, CN or NO,;

R;s is H, aryl, heteroaryl, heterocycloalkyl, -SO,R’, -
C(O)R’. -C(O)OR’, or C;-C¢ alkyl optionally substituted with aryl,
hydroxyl, or halogen, where the aryl groups are optionally
substituted with 1 to 5 groups that are independently halogen,
hydroxyl, alkyl, alkoxy, haloalkyl, haloalkoxy, CN, amino, NH(C;-
Cs alkyl), N(C;-Cs alkyl) (C,-Cs alkyl) or NO,, and

R’ and R” at each occurrence are independently hydrogen, C;-
Cs alkyl, haloalkyl, C,-Cs alkenyl or phenyl optionally
substituted with 1 to 5 groups that are independently halogen,
C:-C¢ alkyl, - C(O)OR’, C,-Cs; alkoxy, haloalkyl, haloalkoxy,
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where the phenyl is optionally substituted with 1-5
groups 118 independently selected from hal ogen, Cl-C6
al kyl, -C02R, Cl-C6 al koxy, hal oal kyl, hal oal koxy,

" hydroxyl, CN, NO2, aryloxy, -S(Oo- 2-(Cl-C6 al kyl),
-NR10OR11, C1-C6 al kanoyl, pyridyl, phenyl, and -
SO02NR16R11, and additionally, two adjacent carbons in
the [3.3.1] ring system (not i ncl udi ng the

ridege ad C rbons) may. ., C Wi ne qr_Im

hyg’ff)xyq‘ CE@ / 3 Nor r ﬁplﬂf’ To&%ﬁ% 8i:l 6a?§(ain°yl
pyridag .t baenyﬁa.y Nopt |q1naBOZWRh&13ubst ituted wit h one or

nore groups that are independently hal ogen, Cl-C6

al kyl or haloalkyl. R10 and Rl, at each occurrence

ar e 2i- ndep e?RIPRERG ¢F @ama%ltlﬁﬁklﬁ' aqgReE@P I E2AFky |
acb&&mg' QB ak1ahms k}!bsxxl}'léﬂétlﬁdtﬂ\é tAl rafng a{sy |phenﬂMJerC§ the

tional substltuted w th groups t hat

Cy‘é}@%kﬁ(&e ?lt(ﬁ,;ﬁﬁw hta'}a(t)_'g én pméxypyr lgllgW' pé,[rlg.git?lnyl
pyhéli aslikythiedial, oahkaxm,, @&ﬁlym(,ﬁpyﬁ% 1R10 &n d.mB&iizolyl

ox | REIACH G S0l P orid) PETGr hb s SUSR AU 0'or s

plﬁéﬂazmyﬂ:l 16edrpB6 1 &th Ky | tthﬂ.oméiﬁﬂ}oali;d/l \M’rethldﬁﬂﬂ:&pﬂnbyhny]s-
p S t u t.are

o Q e°8‘g§ env{lf&% %g%lggoﬁ twﬁ %&?oxy “?%?k% Bst%%xl&?

subtt Gaitksll 2t [ralsuhl Kby RbTR B7sL (R, witS hhdosbror CCIC:CBLKYL,

cz-ai ké(iké?:%' oealclf Yaﬁ%ﬂ' tated il ar}bé'loai Chh§§oa1koxy,

henyl or naphthyl, nore prefera

hYﬁWFY&xyPYeriWaHEng&N AREF &N he- %i/‘%/)lo 2 d bl%ﬂﬁ%(lll)

NRSHRQSt ELal ed aihbhy 1 —th é‘galﬁm@s Okhatp}ﬁ:rl ?znnd@a%&s}@nt ly
hal ogen, hydr oxyl

FupaMOal RYXEOLEN Byrwdylm %lpﬂn%ml Hé?%’?*bzdﬂnyll

ph&eyer payayDalkyl a1kPD2Rr, -soLH@)R,.. - C(0)OR, or Cl-C6
al kyl optionally substituted with aryl, hydr oxyl, or
hal ogen, where the aryl groups are optionally
substi t ua esbmpiotihd lort @phergacdayrsichhhy carceptalepeadent |y

acﬁgl%éé Neo J?ﬁ/a 0§yJ,f AlK lzﬂﬁll Koxy, hal oal kyl,

kox , am no, C6 al kyl), N(C1-C6
al kyl) (Cl C6 al kyl) or and and R' at each
occurrence are independen ( ogen Cl- C6 al kyl,
hal oal kyl , C2-C6 al kenyl or ph YO optional ly
substituted with 1 to 5 grougds at are independently
hal ogen, C1-C6 alkyl, - C(O Cl1- C6 al koxy,
hal oal kyl , hal oal koxy,

where

two adjacent carbons (not including the bridgehead carbons)
in the ring system combine to form part of a fused hetercaryl or
heterocycloalkyl ring, each of which is optionally substituted at
a substitutable position with a group that is independently C;-Cq
alkyl, C;-Cg; cycloalkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, C;-C¢ alkoxy,
amino, C,-Cs alkylamino, C,-C¢ dialkylamino, -S(0)sR’, -Cy-Cs
alkyl-OH, halo, C;-C; haloalkyl, C;-C; haloalkoxy, -NC(O)R’,
-C(O)R’, -C(O)OR’ , -C{0)alkylOC(O)R’, -C(O)NR;pR:;1, ox0, CN, or
Co-Cialkylphenyl, where the phenyl is optionally substituted with
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119 hydroxyl, CN, aryloxy, -SO2- alkyl), -NRLOR11,

Cl- C6 al kanoyl, pyridyl, phenyl, NO2, or -S02NR10R11l
2. A conpound or pharmaceutically acceptable salt
according to claim1, wherein the A-ring is phenyl,
C3-CB cycloal kyl, heteroaryl that is pyridyl,
pyrimdyl, pyridazinyl, pyrazinyl, thienyl, furanyl,

pyrrolyl, pyrazolyl, or imdazolyl, or
I t d d ;
1- Qeérec[ug)%ly(r%é é@éen&ﬂ? sel%c@%% r%ﬁ%‘r hﬁﬁ%genpl Eerd Aﬁéﬁ)l

-COH’ onﬁr-;ﬂaoﬁllkwqy @Mikm’kb dealoﬂhb@@heéwﬁrw]t h&Nabiee
arfyL8gs | %(QP -%ald Yali@HaSt L Moﬁq,yaé -8, %lihéﬁb)flm %9'L:§dyl

position Wt | ogen,” C1-C6 al Kenyl ,
phepyios aélﬁky%@nNRloMace al koxy, hal oal kyl, hal oal koxy,

hygrt;aéyts j&%gr 91%@58%&%@!? f@ft){bﬂi(My sSbQ)&g%e(iGh@B 1,
al ky - a a
2,58 i SRRt 455 IRgePeTIAF LY, xo PaLesay e
allairbsrozdcmllkewmeCazusnwaloalmbgnyttz, Cﬁhﬂkyhynl Hodir akky |

0 or ceut,.C
ryBhanil i O ket SRTBOYASErL R RS cul Al Yy
c(m GRls O -CPNRNRish et @C (0) WB1o8d), adBC (OAORONS NRNBIO) .R”,
-o!s'I‘@I di ng_fhe. (B pdgeheadyc usegﬁhet NLO-B, NS d 08a By ey,

nbinée to rm part of a eroary or
CWRABIAGEPE| CRHEPE (Rofy, ineAehingt thii BRidesehped crrapys) may

coﬁymé idoUESEn & ¢ gglééz'ﬁéztl' &yﬁ@hhﬁtpfa&y t(:g%@o%ﬁy &egr oup

I S i ndepen Cl-C6_ al cycl oal kyI
Su@t{%wsrik@hsh hagogey Qlk@ﬁn?ﬂkybfrcbaé?w
Cl1- @65 alsk?rlk a;me&\s}l ﬁﬂalfxciﬁygﬁ %Mﬁ&fﬂﬂﬁ( &Q%QLJ.ZR'thlenyl,
a al o al pa
fuﬁ%qnb]al p8§§o leCP&yﬁldlnyé( @Jﬁeraz&ﬁ Oﬁyrrollcdzlnyl

1m16.¥ﬂ]ﬁ]dkyi/m(1@)ialyl C(@}INR].OEI@)R’OXGC(@NDR’O,I‘ or C;-Cs
phen naII

alsﬁlb %{ g‘h %fl?sig%’etf%‘s b'?%@ﬁlfn¥ndehﬁer§% ?I v s EFaIBY

whér@mhﬁalabg‘em cyCl4i Cogmadupyl are -aPOR Bhalll -sGBs bl tkhabed, w1th 1
hal I I ; I

o B s e K Bt e o e ARl P avin,

Cl-rj.'yrﬁ xy, Eh-é:ny]palogﬁaylsglgr\m@mgalkoxy CN, am1no NH (C,-Cs

alkyl), N(C;-Cs; alkyl) (C;-Cs alkyl), or NO,.

4. A compound or pharmaceutically acceptable salt
according to claim 3, where the A-ring is phenyl, which is
optionally substituted at a substitutable position with halogen,
C:-C¢ alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, C;-Cs alkoxy, haloalkyl,
haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -S(0)e.2-(C1-Cs
alkyl), -NR;gR;;, C;-C¢ alkanoyl, Cy-CsalkylCO,R’, pyridyl, thienyl,
furanyl, pyrreolyl, pyrrolidinyl, piperidinyl, piperazinyl,
phenyl, phenyl C,-C, alkyl, or -S0O,NR;oR:;-

5. A compound or pharmaceutically acceptable salt
according to claim 4, where the [3.3.1] ring is optionally
substituted with 1, 2, 3, or 4 groups that are independently oxo,
halogen, C,-C¢ alkyl, C,-C¢ alkenyl, C;-C¢ haloalkyl, C,-Cs alkynyl,
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the [3.3.11 ring systemis optionally substituted with
1, 2, 3, or 4 groups that are independently oxo,

hal ogen, Cl1-C6 al kyl, C2-C6 al kenyl, Cl1-C6 hal oal kyl,
C2-C6 al kynyl, hydroxy, hydroxyal kyl, Cl1-C6 al koxy,
hal oal koxy, -C(0)OR13, -(Cl-C4 alkyl) - C(O OR13,

- CONR10oR11, -OC(O NR1OR11, -NR C(OOR', -NR S(O 2R',
-0OS(0)2R', -NR C(OR', CN, =N-NR12, or =N-0-R13 and

[ | ] dj.ac L ganhaon [ j ng the
mBE0L)) S0 LA e acsnlganigng ag) LERbYHLNG, e
alkyhgQ(RaeRuay -(ﬂ@INRQﬁaI,I yOCb@D)NQLbB&t,l AR € OMOR N, hdIR6§é@) -R”,
-o§i‘0)og”a| KR Qo Oy Ly 19, RES-irSo 4, phenyl ,

pyri pyri m di nyl, "oxazo t hi eny fur anyl
pyrrolyl plperldlnyl plpera2|nyl pyrrolldlnyl

i m @azol Adédwounlir@o'pﬁﬁma@%@'callﬂa@c tabg Q)a%' or
Cl-C6 al kyI optlonally substi tuted ﬁ phenyl,

acErfiggy fo Shaifafogeh, thenher i lghe above cyclic groups
are optional |y, substltuted with 1 to 5 grgyps that
are indepgnd tI hal ogen, hydroxyl, Gl-C4lal Iﬁyl

Cl-c4 aI kox “C4 hal oal kyl, Ci1- C4 haly oxy, CN,
amno | kyl), N(ClOGaIkyI% X al kyl ),
or 5 A orr& d or pharmaceuticaliy & F)%bl e
salt accordl X im3, where the A-H'?‘@ ,
phenyl, which i s 0 t onal ly substituted at a
substitutabl e posiffiop with hal ogen, Cl1-C6 al

C2-C6 al kenyl, C2 | kynyl, Cl1-C6 al koxy, hal\Qalkyl,
hal oal koxy, hydr , hydr oxyal kyl, CN, aryl oxy,

-S(0)1 2-(C1-C6 alkyl), -NR1OR11, "B1- 05 al kanoyl ,

CO- C3al kyl CO2R , pyri dylormuha éiifita furanyl, yli’crzmiuyth,
vipy rolidinyl, piperidinyl, piperazinyl, phenyl

phenyl Cl1-C4 al kyl, or -SOZNR OR 1. 5. A corrpound or

phaWheEeti cal | y acceptable salt according to claim

4, wheg e—dhe &ﬁ‘?’ols] -EHAG iBePihanatl YanaSUBST idréhgd are
with 1 groups that are independent]y oxo,

Opﬁléﬂ’r@d'é’ﬁ S@S%ugﬁﬂwlt -6 QalKEerpT thet. epe h’zﬂdﬁaﬁﬂ?ﬁntly
ox@Z(-d% ahKYdSMJy, bd2d durdroxyenthydr oxya/l kgl ogéal- C6-cs alkyl,

SR Bcs BN oa kR REL O i R, B

hydum@(l@ym G1-CNRLBEE) 2 Raloal GBH0) 2eeco>omR C(O)R:, alBV1) -

NRI2, g
C(Gﬁjrﬁacegtl c;ﬁNy ;gckgg)talbﬁé szﬁ}p% accord| ng ng o eéfat m
-0&(0)03 t he" N ICiah B? P@T R3N-NR2 RPTRANFH-Ris -

the B-ring is a heteroaryl or heteroccycloalkyl ring, each
of which is optionally substituted at a substitutable position
with a group that is independently C,-Cs alkyl, C;-Cs cycloalkyl,
C,-Cs alkenyl, C,-Cg alkynyl, C,-C¢ alkoxy, amino, C;~Cs alkylamino,
C.-Cs dialkylamino, -S(0)y,R’, hydroxy, hydroxyalkyl, halo, C;-C,
haloalkyl, C,;-C, haloalkoxy, -NR‘C(O)R”, -NR’SO,R”, -C(O)R’,
-C(O)OR’, -C(0)alkylOC(O)R’; -C(O}NR;pR;1, 0xo, CN, or
Co-Cialkylphenyl, where the phenyl is optionally substituted with
1-5 groups independently selected from halogen, C;-Cs alkyl,
-CO;R’, C;-Cg¢ alkoxy, halcalkyl, haloalkoxy, hydroxyl, CN, NO,,
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RS 02 RS02 R x R l.X NNB or Formula VIlla
Formula VIIIb wherein, Xis -C, -CH, or -CH2-,
where the -C and -CH groups are optionally
substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C), hal ogen,
Cl-C6 al kyl, C2-C6 al kenyl, Ci1-C6 hal oal kyl, C2-C6
al kynyl , hydroxy, hydroxyalkyl Cl- C6 al koxy,
hal oal koxy, @) OR13 (Cl al k - O 3, .
ARSE K L GOLRL o (St . QS Smepian,
phe&'@ao)aﬁi -sodMR, M QO R', CN =N-NR12, or =N-O-R13. the
B- ri et er oar het er,oc oal
LR Ehsit AU A R kST Rt S
,p<33| broéh graubd hagr an@ idwpenSentﬂd'ependéralloyeﬁ;l -@@6Cs
n
R IR W nake e s B PR e s
hymrakkylkamh n@; CsS(IB)O@yzmaldﬂlétpsxy, Cl‘(@d@bmyaJr kC‘yi~C4 lrdkpl) -
c@oﬁ?z h ; -%z&%mhéﬂ oal Kﬁ‘x&’eo ol (%)ZR"
‘OSéPONRlOR?E?t 8” CSRN N&@ (ﬂ%li&{zppﬁe a\ﬂﬁéFéOIt"’lf?elY'
twNa8Yhcdrt QBI:]b&[hﬂ'(hMtSiﬂlﬁhﬂtiﬂé Qﬂlé/\ﬂb‘jrlﬂdegilehréaﬁr @élﬂﬁons) may

I ndependent |y sel d fraom hal ogen,
corBepR 15 EPBLR APIEIRR PRalgAPKOTS RAY oS KERPL KRR oxy!
S@Ntlmd W2Phaallogey, ©,.SEP)kR (&h lﬁaoalkﬂ ),
Cl- 06 al kanoyl phe
%EFR]BI the I§r§ g n&eréyjs?{ &h F%cop t|‘ho]r"1a | ypatogen,
Clsub@tlkymeﬁd W tnhltialkﬂ,, B:. C@rhaﬂogﬂhqm tCINat hpdmoxyl, C;-Cs
alI %gper];de tIa = Hhah (S;gy .-
%‘1-&9%;{? oall ki/l F?( nyI i!i Foxyo
Nﬁqyﬁrfoﬁya@sk?lkar@y—lcehammwl ha?lroréll kelkyaryl@@@bmfs
- (Clg %@Iﬁgyl )or fﬁ% arrdCRRIOR L < - QO MRLoRLL are
-NR - NR OZR' -0S(0) 2R, -NR' C(OR', CN,
atige °r6‘r a—ll\ﬁt@ergCh?ﬂjlké(&d% [ %ﬁ‘@ltleyoarlt]v\élﬁ@ j "Ht“é’ﬁt is
o;ﬁ:&ﬁ%@fﬂﬁy (g%f&timﬂéadwmfzhtlrﬁ zlbr B dQﬁeﬁﬁadgfcﬂfﬂQOBEAt N
conbi to forma cycloal kyl ring that rmyopt|o
e R e s s A !
whHeakdal kyd alkanoyl group is optionally substituted with up to 3
halogen atoms; or

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

R’ and R” are independently of each other hydrogen, C,-Cg
alkyl, haloalkyl, C,-C¢ alkenyl or phenyl optionally substituted
with 1 to 5 groups that are independently halogen, C,~-C¢ alkyl, -
C(O)OR’', C;-C¢ alkoxy, haloalkyl, haloalkoxy, hydroxyl, CN,
aryloxy, -80,-(C;-Cs alkyl), - NRygR;;, C;-Cs alkanoyl, pyridyl,
phenyl, NO,, or -SO,NR;oR,;; and

Ris is H, phenyl, pyridyl, pyrimidinyl, oxazolyl, thienyl,
furanyl, pyrrolyl, piperidinyl, piperazinyl, pyrrolidinyl,
imidazolidinyl, indolyl, -SO,R‘, -C(O)R‘. -C(O)OR’, or C;-Cs
alkyl optionally substituted with phenyl, hydroxyl, or halogen,
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R3, R R5, R6, R are independently of each other H,
hal ogen, C1-C6 al kyl, CL-C6 hal oal kyl, C1-C6

hal oal koxy, CN, hydroxyl, Cl-C6 al koxy, -Cl-C3

al kyl -OH, -C1-C3 al kyl -al koxy, aryl oxy, so2R, -
NR1OR11, C1-C6 al kanoyl, heteroaryl, aryl, or
arylalkyl, or R4 and R5, or R5 and R6 and the carbons
to which they are attached form a heterocycl oal kyl or

wh@rg| q;h%r 995\% cr))c@ 9c V@:lo‘ﬁgs' §r Qﬁ'g‘i ]!3}’ sﬁﬂgﬂ ﬂJtlétdegl th 1
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benzo ring which is optionally substituted with 1 to
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S DUyl BEohg AR L M e M L
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PRy, SURHOHF A NED 2 GRS G RRRDREDS 15hER RIH 8 Froup

th]ghewlmd@yéﬂdbyl:talyp@r CEnaCllng cl:aoxél?e%ybaum .eaylc, alkenyl,
ur a pyrraly peri |ny erazin
&r?y%lwlnyﬁ Csﬁ'ﬁ]iﬂ’%i'ol?%r\’?yl 1 |czo%1 kit aml’ébfzﬁl G
dlaﬁésﬁ%aﬁftmo C(OR R’ ;omylai:oﬁﬁ lﬂrldkykyﬁpctwmnmicy, C1-C,

i.tu gen,
hav\n@l é %b\(l)\‘{{l/aeloc?yg?x% gr% é%z; e op |J(;éﬁd c@fR,

—cwm i t HC €al) aM]WBIOQ(O)tRJ 5 g¢m)p>mutmat o8B0 L Ctl\hdepe(hﬂent ly

B aBRRy T OB o Bartly ™ e SIRE AR up e 1-

5 arys) infgmsndestay ksdlectel- mnalhhwgen:o&ﬂ@allwllA

-c6HO0 én-‘?: 051 I MREEIA i W%@' |1¥a1%%§ﬁ@£éﬁb|h?d§§§c}l CN, NOz,
accordi n aim6 erein the rin

razo
iy ORYP) LSty LIt noTogtn: dyrCoPaFRgAL. Bveidyl,
phpyyBZ @niadi suy,Rr, ri,mM dazol i di nyl, triazol opyrim dinyl,
i m dazopyri m di nyl, pyrazolopyrinidinyl, i ndol yl or
pyridyl, each of which is optionally substituted at a
Subst.i t ub addngpopodi ¢ hawnddewr igadly adckatable salt

sk PRSI B U, oA TP U o %y

al kyl am no, C1-C6

ey o v ‘.\“ \
#I\(S/Rzo ;\(g/Rm o< ~ /N-Rzo \ N{N

HN—N N—NH Rao ,

AN , I:*20

N\NH N=N
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di al kyl am no, -S(O o-2R, hydroxy, hydroxyal kyl, hal o,
Cl-C2 hal oal kyl, Cl-C2 hal oal koxy, -NR C(OR",
-NR S2R', -C(OR, -C(O)OR, -C(0O)alkylOC(0)R ;
-C(0) NR1IoR11, oxo, CN, or Co- d al kyl phenyl, where the
phenyl is optionally substituted with 1- 5 groups
i ndependently sel ected from hal ogen, Cl1-C6 al kyl,
COZR' Cl- C6 al koxy, hal oal kyl, hal oal koxy, hydroxyl,
’ wh@eln %r(}’llg M Clséo)angl(%l @a@i{g)\‘%) ’OXON%
- C6 al kand yi, phenyl .° and - S0ZNRLORL1 8. B
c%lrﬁyéeﬁanw %h%pr ﬁaeb‘mha@appy a&depP bl e hadpt or CFa: and
whaeEOfiH 8 shed BoRldNM dpr MBS 4h thRR 1Bndl N@cBAs BdiRL.
formula: RO N NR20 NHNNNNH NR20 A,into &
) ,iRRo NN\-NH , or NON 124 wherein R20 is H, Cl-C6
al kyd., Ci- &mpdueaxyx ma&mac@mlrecall{zlacc@@tabkylsaﬁtno

di_al kyl am_no ) R., e}
acv\ﬁ]é(gngt e ags]ﬁ“eg b%kﬁ%relé‘p?@sgﬁt ;ha;anR%p? n(g':dl c-’”:%eecond
indepehdehtlp chrppebndtiver phahate.e Fi c dHFy @t oephybl e
salt according to claim7, wherein R3, R4, R5, R6,
and R, are independently of each other H, halo, CF3,
CHFZ20pr AesonroungQor phegmportid cod lpraaertabie calty
acaeggﬁtgal%ecﬁﬂr& ,aceorull pgh@1 Ll @i m 6, of the formula:
R7 R4 R7 RS S02 RS 02 02 R6 R6 DN N B
or For :a VIllc Formula WVIIld 11. Afsonpound or
iBally acceptable salt RwscerdiRg to claim
he A-ring is C3-C8 cycl oal whi ch

Rg SO, Rs SO,
N N
(&) . ®)
Formula VIIIc Formula

VITId

11. A compound or pharmaceutically acceptable salt
according to claim 3, where the A-ring is C3-Cg cycloalkyl, which
is optionally substituted at a substitutable position with
halogen, C;-C¢ alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, C;-Cs; alkoxy,
haloalkyl, haloalkoxy, hydroxyl, hydroxyalkyl, CN, aryloxy, -
S(0)g-2- (C1-C¢ alkyl), -NRjgRy11, C;-C¢ alkanoyl, Co-CzalkylCO,R’,
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl, piperidinyl,
piperazinyl, phenyl, phenyl C;-C, alkyl, or -SO,NR,cR;;, and

the [3.3.1] ring system is optionally substituted with 1,
2, 3, or 4 groups that are independently oxo, halogen, C;-Cg
alkyl, C,-Cs; alkenyl, C;-Cs haloalkyl, C,-Cs alkynyl, hydroxy,
hydroxyalkyl, C,-Cs alkoxy, haloalkoxy, -C(O)OR,;, -(C.-C, alkyl)-
C(O)OR;3, -CONR;gR;;, -OC(O)NR;oR;;, -NR’C(O)OR”, -NR’S(O),R”,
-0S(0),R”, -NR'C{O)R”, CN, =N-NR,,, or =N-0-R;; and additionally,
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is optionally substituted at a substitutable position
with hal ogen, Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, Cl1-C6 al koxy, hal oal kyl, hal oal koxy,
hydr oxyl, hydroxyal kyl, CN, aryloxy, - S(Oa_2-(Cl-C6
al kyl'), -NR1OR11, C1-C6 al kanoyl, Co-C3al kyl CO2R
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl,
pi peridinyl, piperazinyl, phenyl phenyl Cl1-C4 al kyl,
oy Eg%! ] [
opt @}Q&%}H ygs sr%slag g?ggl lt% ﬁil& thf Bgléag%th%g%r%%rgg ntS may
cogpen¢ rice fenu @tdyyleﬁbkylh aling etrhatcmamoptamm ly &= Co
suBkkeWeq (et aleal Kche G2xEP & lwaylihydroxy,
hydr oxyal kyl , C1- al koxy, hal oal koxy, -C(O OR13,
(m.01Mkw) C(0) OR13, -CONR1OR11, -0OC(O) NR1loR11,
- R:_R' 1%(12) Q:\"éom;ﬁ\lﬂdség)ﬂﬁdrmaazﬁﬁ(c@hiﬁ acceﬁ&lzsﬂ@)ﬁlt CN,
= . Or_ = and_addi ti ona , t ,
ACREF U IEoC G bhS - KBTS AT S RE T vedoqekbaat is
pyeadpbn s@yrlmydy]c,o @slyn: M@agt:myflo rp%ﬁzdyigll oaTHd)eInyn } g@prtaln&n ,
su t Wi a n -
o RPELIE o PRRr ety P R R e oF T CRTeaR Y
su@scépuuﬂﬂ etsend oramgxﬂ(kuhgtituuahaenpéﬁ1&M¢eseWi¢hagroups
thétfé\PeQ n%epgﬂc?é Q%E/yi‘naif ‘nh cF’YJ]TJé} “a[‘ﬂk%)ébit Ca-Ce
i €n rany vl

razin pyrro

azi ny E
algwﬁalzmcyrcs aLkow d &2 Pi‘/lkyleaéﬁlQﬁllﬁWchY%roéﬁéﬂ-r onal | y

hy%l%ﬁéltwledcm a&@z@oﬂff Mg opHRSIc, Lt ap;kﬁ)posnmoﬁgs C1-Cs
roups _that are |ndependently hal ogen, CI1-C6

aléfﬁﬂw S~ %elm@ﬁw reFiesl. ANeRYl, CraeEl aREFglyl
pyltabdad i1, bmétaJdkﬁwn gipdeaxidyl, byetyaxyahbyyl O\,

ryl ox 0).0.2 1-C6 al kyl), -NR1OR11l, C1-C6
SV |S°%g* &aul RYTORR . pyridyl, thienyl, furanyl

pyr rudleyl 3 . 3{x¢rm®hgrhys¢bm t&;npthdhaydy spbpetaiedyvith 1,
pheny] , nd, t he
2 ?, 3341]4 ggg‘ggsys%t emalres opt %?1% tlyoéggtl?‘t%gsgﬁ %tlh “,
alZyla C20€s 41lfenvbs G hat hal@hmaep%@erﬂllwnmko hyt@ecbﬁgen
hy@lo%l@l yb cCQal%xé}' BHalkg;ll-yCGc'?CZ 'kW(le2 Pry1) -

% rox hydroxyal Ky ar kox
C(I%P%a} ko‘)&P Rlo@(@) ol )NR(o@iucan%Kk(;ﬂ)PR My éli@BzR”
) oK AR O R O TN ML o 20, RIS and Y
- , - . , = or = - an
twada§14%| F?zl,'b“’tsv\éz‘%j incdhting ren BT tHRASheAS ) ARG SI HeeY
cobbﬁd@Q@éadmCardmmsaxlmy rmgnttﬁawmtap dmrimnal ty deoal Kyl

i hat By nal 1y bstit th hal ogen,
subb PRI TR AR Bar I By R B bl
pharnaceutically accept abl e salt
13. A compound or pharmaceutically acceptable salt

according to Claim 12, wherein the A ring is, thienyl, furanyl,
or pyridyl, each of which is optionally substituted at one or
more substitutable positions with groups that are independently
halogen, C;-C¢ alkyl, C;-C¢ alkoxy, haloalkyl, halocalkoxy,
hydroxyl, CN, aryloxy, -S0,-(C,-Cs alkyl), -NRj¢R;1, C1-C¢ alkanoyl,
pyridyl, phenyl, or -SO,-NR,;,R;;, where each Ry, and R;; is
independently H or C;-C¢ alkyl.

126



according to Claim12, wherein the Aring is, thienyl,
furanyl, or pyridyl, each of which is optionally
substituted at one or nore substitutable positions

wi th groups that are independently hal ogen, Cl-C6

al kyl, C1-C6 al koxy, hal oal kyl, hal oal koxy, hydroxyl,
CN, aryloxy, -502-(Cl-C6 alkyl), -NR1OR11l, Ci1-C6

al kanoyl, pyridyl, phenyl, or -S02-NRLOR11l, where
eac R11.is _independent

126qf4 %x%%‘#?ﬁb‘ﬂﬂdmbrphﬁﬁ’ﬁgﬁ%{’cte‘ﬁ?h I"‘}C;‘fegé%’%]p‘i éﬁ‘rtlg sal t

acacrdimdi ng ¢aial &l nvidsresmobe eA{rimgAis ihgferscycloalkyl that

AR okl o et
th@ﬁmQﬁRhOthYlwnﬂr-ShEthn@hpﬁenYLMﬁeEedtgﬂﬂﬁeofWhQﬂﬁaeabbvqﬁ

thb! R/ $iRPL 1%” %FEi/or%itigt éﬁ]&gﬁ‘%uééd AW §Lbéé4t%%ﬁle
position wth ogen C2- Co keny

Pogdtism: arllkwwogem %Calalléixy @zacoaili@wl :h&lzo%sl &b&xnyl

clrngdagw&y, hxﬂcsaolml kHAloa@Noxy rwd%sfyl %ya%xyalkyl CN,
- al k - NR1OR1 - alkano

ar o R bz oy PN Teyl Cor e SRFEIOBr r ol yi
coﬂ;satwladuzmyl ,pymasar) dﬂhﬂzéhyl Pifpeaarl NWyrrphenyl , phenyl

d ¢ 1
R R L S LR R e
algybumg‘PEQﬁmaR&.Hnﬁbpendently oxo, hal ogen, C1- CB

| k iy ,

yarsy F R b o P AL ORI spbpeiih R MR 1
2,- %( 0YXOR1 TOURSCEhEN aftek jhjlepedPnoRy 39x 2. Chniagrw 1 C1-Cs

alfcﬁ%( J-\Blgméénﬁl NR, < C%&Ra,lky’i\'? éC@%%&’kynyI 0%&@}%% y

OR 2, or = addi tion
hyg Ky erffi- Sara%ﬁm ﬁ@tloﬁhlé?mu n§ (PHEubr idEgchedtkyl) -
c (omms)ntS)-can.ulloRﬁsmmdx@g Ntﬁm{ag: mam @:%(rc])b ﬁﬁ’lf KYNRF & (@) %gat
opti ona supstituted w al O n, -
TR OB SRS T B R i S N el o e Rl 3
twaca)@j@tc@bt ecanﬁ:lohsoﬁnoﬁ:dmﬁmh@ﬂlg\/ltha oriddgkhed /ddrbon£S@ay
NON N. H Formul a VI

or X aormul a
CO@H%e V\,hgcr)renllr? cyxloalkyl ring that may optlonaify %e

substituted with halogen, C;-Cs alkyl or haloalkyl.

15. A compound or pharmaceutically acceptable salt of

Formulas VIIa or VIIb

O\\,p \\//O
—
|
X /\N \ _NH
N/
H
Formula VIIa Formula VIIb

wherein

X is -C-, -CH-, or -CH,-, where the -C- and -CH- groups are
optionally substituted with 1 or 2 groups that are independently
oxo (oxo can only be a substituent on -C-}, halogen, C;-C¢ alkyl,

C,-C¢ alkenyl, C;-Cs haloalkyl, C,-C¢ alkynyl, hydroxy,
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Xis -C, -CH, or -CH2-, where the -C and -CH
groups are optionally substituted with 1 or 2 groups
that are independently oxo (oxo can only be a
substituent on -C), hal ogen, C1-C6 al kyl, C2-C6

al kenyl, C1-C6 hal oal kyl, C2-C6 al kynyl, hydroxy, 127
hydr oxyal kyl , Cl-C6 al koxy, hal oal koxy, -C(O OR1S3,
-(C1l-C4 alkyl)- C(OOR13, -CONRIOR11, -OC(O NR1OR11,

B, "o N 2 2 R , -
SR e A e B Wipiolfl SRR, o
C(RePRn oarsﬁJONBroRhet e@‘ét%)élll?@&hlkyl-NR Q/\ﬂ%pé"ea@W PilApR"s
—o@l%L@néﬂ I yw@@iht,ut@\g afy- ﬂRégub&t |_§quba;bl e posi tion

hal ogen, keny

al kyny®, a00C1 CEChPRE}, h%'F%%?laKyF oxhgeggr%g@;oalkyl
whidy dr &xaH .rlhydié)@b@h&sxyamycéhbs@lrtyﬂt@ayat -SEQb Ot 2o ftahb166

al kyl), .- oR11, Cl-C6 al kano kyl CO2
P°6§7F¥%‘§ |‘"’,1tm‘1‘ae]rﬂﬂe?' f G gﬂﬁlkyﬁyr¥@ Fy1al kﬁ9¥f0|‘1ya?m?5<ynyl
clmspank&'tmyhal@&mﬂazhayéalmh@ny&ydr@h?nyIhﬂo@anmw CN,
axfloiy SORNBFORIE, L RE) d0ei 10 £16) Uliagh e d voed
Csslihdiqotm‘t,abb/eupw& tthoenwi .t Hugagylou pyrmhstl i pyrrolidinyl,

plbegﬁcﬁ’ﬁﬁﬂen{&zg(%?zgﬁl a';%&bé'n&%@l ygl-eal oyl , ng CG

kenyl yny koxy, “armi no, -
Soal}mqyfflam no, Cl1-C6 dialkylami no, -S(0)1-2R, hydr oxy,

hy dreexey 8t kdded Qﬁh@alrg]j.u@gng halecoalh kyd p &z@]? ring is
hal oal koxy, -NR CLOR', -NR SO2R'

opte.@}_aléy gpk@?l)tute(icjm§ubsat@té\|bf*?| m:é)lgn w1tC}:1( (a).) gr?oup

tha€( £ NRbeBdddent10CCONRBGRL3, csh-NR &HDbERky1 09, C Chll kety1,
eny

St ed i e P8 gy B R erHETER R SORett ed
dibi byl dwhogens (031 -,K6, aiytdﬁbxy, G@R'o;éyNﬂkﬂG hhlr@,lx}ql Cz
e IO I e L S
-C Q) PRIy -(Qhéhyéhlkadnd C SDRR,, MQ)aMWﬁQ)Mi al (edldhoR1,
o@%}*ﬁﬁé‘ce e HpaPendest lof, Hopro C: A Ci(iﬁzlﬁh&y)}l WHEEE the

I'kyT" i's optionally Subst| tut &d
ph\ﬁﬁé% elst WQta?lwlhyS Supttoivarrywsibdt Pt m%@wvﬂewqunsly

seqee@&s frbat haRRni, Nndeeendentl y hald,poer, - @yelmaw},,
hal oal kyl , haloalkox

ko
nadod Vi R oY oo o e YR or G gh 6 Qe fibes G DY e \Ca-Ce
alept ) DI’}&"RIJQ\RHI nCL-LCdI ﬂgcaa:raayadd%tﬂmat pretrem @ akmdn -SoetR, R S;
et eroary

net Aoy 551 g1 2 Popftrentd G & intepengenriy 1 oreficgy
alahfﬂ(ylwltﬂmel Ohalalytyéubstdpttupedlw fembstituted with an aryl,
where the aryl is optionally substituted with 1 to 5 groups that
are independently halogen, hydroxyl, alkyl, alkoxy, haloalkyl,
haloalkoxy, CN or NO;; or R,, and R,; together may form a 3-8
membered ring optionally including an additional hetercatom such
as N, O or S;

R;s is H, aryl, heteroaryl, heterocycloalkyl, -SO,R’, -
C(O)R’, -C(O)OR’, or C;-Cs alkyl optionally substituted with
aryl, hydroxyl, or halogen, where the aryl, heteroaryl, or
heterocycloalkyl groups are optionally substituted with 1 to 5
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aryl, hydroxyl, or hal ogen, where the aryl,

heteroaryl, or heterocycloal kyl groups are optionally
substituted with 1 to 5 128 groups that are

i ndependent |y hal ogen, hydroxyl, alkyl, alkoxy,
hal oal kyl , hal oal koxy, CN or NO2; 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

d d I
T RRRERTE AL SRR SaPR LR M UPET, BN Py
haiS@Ebﬁmlhﬁﬁo£Mkymd CN NR1BB];1 an€1- C6 alkanoyl pyr|dyl
phe is I\l'lozdrogﬁnf glﬁ: aqgil}l haq. aﬁ!l(cj chs ?f( qe

tautoners ef e61 SOie one S
pheny brntimoality csatblsylfameelptmtih e t9a5t$rcm>@r ebit ar@ A

1n888@9%§1@19rhﬁ \‘;azlﬁefe acceRh 8Rl & Sab! aikoxy,

according'to c alm in A'i's phenyl ‘optionally
hagd gl uhadoaldoxy, sl@b%rthv@at B e apgs Py o SR 1 (€ 1+l adlent) .

—NHN}C’SgLOX& -, Ko d\:éalﬂﬂ&)iﬁyl h%}@i&%)"uozhaépalé@%ﬁéomg\' or

is - onmpound
pharﬁ?ﬁ&‘é‘ﬁ%‘igcéltﬁﬁe%’ci?éﬁfébl"ea"é:QF‘Frs aé‘B&FHF?@ o claim
stdbeo Wtmie@ENarl icy tHLEIErs0pt | gHadhmb¥eutsidasli/t adRgrabla
;gbstltut%ble position wth hal ogen or hal oal kyl, and
theg@ot: 18, A conpound that is selected from
12- (4- Chl or o- benzenesul fonyl )-4,5,12-tri aza-

tri | o}, 6,

1r2| : o or O- ]Oélﬁée%leg%gsﬁgcﬁ %ﬁlg ﬁ%%gtgb]ﬁ Starltaza-
accpr@ytg tp6cBrim 02 6Ywdnar 2{6 phdnul etm,tlonally substituted

atoa tﬂﬂst@%i’éhlezp(aélémrpgﬂéf?%l ﬁmﬁﬁﬁélxizldf 24 tria

za tric eca- 2(6), 3-di eneg,
alkogenAgiloadkyly- élﬁll@iﬂdi%%’mz%é%ruwpomﬂn}i i 5 r5Hti aza-

tricyclo[6.3.1.02" 6] dodeca- 2(6) 3-di eneg;

12 4- Chl or o- benzenesul f onyl ) g4 |soprog%l-phenyl) 4

J- tﬁl%8%?9%“?09%lHﬂ?GmécﬂP?%?a P RREERE2PES 5814 ene;
acﬂ:arcﬁﬂtgdtbOéIthxellBenﬁSéﬂéclﬁnyl Is 'ih(iyéﬁi/Dhﬁ?t)ibnélﬁg 12-tria
R tas R T e A e o
hafledtlaclychofl 10,i3 1CB2..1

05' 9) hexadeca-2(10), 3,5, 7-tetraene;

18. A compound that is selected from:

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%1dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-5-methyl-4,5,12-triaza-
tricyclo[6.3.1.0*°]dodeca-2(6),3-diene;

5-tert-Butyl-12-(4~chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

5-Benzyl-12- (4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%dodeca-2(6),3-diene;

12-(4-Chloro-benzenesulfonyl)-5-(4-isopropyl-phenyl)-4,5,12-
triaza-tricyclo[6.3.1.0*¢]dodeca-2(6),3-diene;

12~ (4-Chloro-benzenesulfonyl)-5-cyclochexyl-4,5,12-triaza~
tricyclo[6.3.1.0°%]dodeca-2(6),3-diene;
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16- (4- Chl or o- benzenesul fonyl )-7-nmethyl -4, 8,9, 16-tetraa
za- tetracyclo[10,3,1,02,1

05, 9] hexadeca-2(10), 3,5, 7-t et raene;

16- (4- Chl or o- benzenesul fonyl ) - 7- hydr oxy- 4, 8,9, 16-tetra
aza tetracycl o[ 10, 3,1,02,1

05, 9] - hexadeca-2(10), 3,5, 7-tetr aene;

16 (4- Chl or o- benzenesul fonyl ) - 6- phenyl -4, 8,9, 16-tetraa

e o[ _
t6 :g' %érg %ﬁ %%n%?ggfé}g&lét fy 8 9 l6-tetraaza
telb'aqw‘—lgill@rbrlb@n Brigs Ihéxadech- Zﬂgﬂﬁeﬁyﬁ - @tFagBet et r aa
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tepa@cﬁ@lollo 3, 1 0= °] -hexadeca- 2(10), “tetraene;
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adeca-2(10), 3 tetraene;
12- 4= @f@‘rl@rbeh?@?é@mllwl)) -8, @& 18 pehterga-

teEfé%lonlg $.11.002s Q)]sd?ﬁéfé&'egéﬁﬁ (I?U)d'365197 tetraene,

| or 0-benzenesul fonyl) - 5-net h { 13 trlaza-

trl c|<6[C7hl§>rf b%nzr&]nteﬁﬁa%%raflzﬁym%t@ Haftgn% (16~
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trigyc .3.1. 02 odeca- et hano

16, CF PTG Romaa L aily b et BbaA 0, 1ot et
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eca 10 t agne;
?% &%@ﬁé’r e%‘%nezne)éls?ﬁfl? 9’1§ - nélﬁ %1882a9 16- pent a

traggplo[s 3.1.0%*%1dodeca-2(6),3- dlene,

tet r1§0{§|%1%903bén%e£u9§org; 3§é‘01)3*-%:r§a2at etr

aene; o4l | or o- enzenesu fon "12-tri aza-
trieyeydop 6l 1] 0pidgenRaY) & d’a-éﬁlgnem

12- 4160l af@h@wgmehé@mo}lyﬁ)r@tshm érf)azJaZ triaza
tric cIo% 5-di en-3- ol

trigveRIEnp ot o béﬂ?@?f?s@l(?bn%‘%lesl Pribrete2aet i aza-
t et naeyeta{1b2p3hdnsEhesl] fonyl) -6-acetamido-4, 8,9, 16-tetraaza-

o e Sl B Pk D et it 2 BYT2%, 71 Tepprracnes
trldﬁekeﬁwhlbré B@niﬁn&edbban@@67 r&nidicerdel, 8,180 6-pentaaza-
teH‘a&yAt ?grj) lb%mzerbesﬁ'l )('%42 §Oé13t§|'ﬁzt%traene,
eca-

tricy 1.02''6] un I ene;
12- G@ Cﬁﬂ%ﬂ@wbehﬁﬁﬁ%§apiﬁﬁyﬂy 3. 5&&2ﬁ¢¥liz§ 12-tri aza-

tri&yMAle0h 61 211 02' ] B0dgeR-R(H);, 3- di ene;
12-(4-Chloro-benzenesul fonyl)-4-methyl-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2,5-dien-3-01;
16-(4-Chloro-benzenesulfonyl)-5-£fluoro-9,16-diaza-
tetracyclo[10,3,1,0%°, 0* *1hexadeca-2(10),3(8),4, 6-tetraene;
12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%°]dodeca-2(6),3-diene;
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12- (4- Chl or o- benzenesul fonyl )-5-nmethyl -3-trifl uoroneth

yl
4,5,12-triaza-tricyclo[6.3.1.02" 6] -dodeca-2(6), 3-di ene

i2-(4-ChIoro-benzenesulfonyl)-S-trifIuoronethyl-4,5,12
-triaza- tricyclo[6.3.1. 02" 6] dodeca-2(6), 3-di ene;
1-[12- (4-Chl or o- benzenesul fonyl )-4,5,12-tri aza-
tri qxcl @L@hl%ré, Pen£dadees: Tﬁ,ﬁa di en-43yhiaet hanone;
1-[1 -é Chl gr 0- benzenesul 5,12-tri aza

tri ey S| 0F613)1392dﬁﬂﬁﬁ9déba3i§¥§n6ven 4-yl]-2-methyl-pro
panib @IEbhloéseEéﬁéé%%bdlfo - —methyl 4,5,12-triaza-

Qr.o- benzenesul?%nyl) 4,5, 12°tri aza-

trf?Y%J;Pél 0F613’° 11899%j318d8L &3 'Zil§n8ren 4-yl1-1, 1- di met hyl
- 2- azo+{ £tdhlloroelbéredenesul fonyl) -5-methyl-3-trifluoromethyl-

BT anaEe o To056] ondcl B KeAPENE e BOB ¢ aci ¢

al | yR-¢4+@rloro-benzenesulfonyl)-3- tr1f1uoromethy1 4,5,12-triaza-
0 sul fonyl).-4. 6, 13-tri aza
trggY%ﬂg§2F7{§)%?§§&%f %ﬁggt%f%' e,’3,5-trie_n-5-y|am'ne;
13- (41t r6hbencdreagaheésnilopyd) 64 6312 L niara-

trEEyé%Gﬂsoﬁfl3?*]@3d834J2'@e&fbﬁﬂlzblﬁ+é%ﬂah5389
4- Chl or o- benzenesul f %g%@T- -tr|fluoronethyl 4,5, 12

-tr| ardé- thiceyeroienzene bheta- 2E6Yr BRadiene;
trl@?y({l‘b[l@"lbgi[ gozifegaaé&sng%oayéza gByz{l; 2-kthel fHdhan-1-one;
tricyclo odeca-

5 BHEERF G bRnbRudaT D poRL AR s 4r§: P TR
trIid’:yc’i[yiﬂGOB7l 1] @Adedd-2i, dedper2(47y] B; H-lI-di AaElyl-2-oxo-ethyl
Chloro 12- (4-chl or o- benzenesul fonyl )-4,5,12-tri aza-

rlcyclo[6 3.1.02, 6] dodeca- 2(6), 3-di ene;
12- (12- Chit@Grlorbererareaeah ] Donpll) -3, BEl2drygcidzd; 12-tri aza

6, 32k d 6
G G o bdnganEs ol ony T 3 e G sretfil 241k e
tr|éiai41@hl§¥@fh@¥¥eye§utﬁpﬂﬂldoée@eﬁi%@@}a%ﬁTM ene 131
tridyddehbof Qrzb@ezfa@c?aubwwj )5-%r§eﬂ=25 LA bRTAs ;

tric cIo[6 6] dodeca-2(6), 3-di'en- 3-yi am ne;
12- {4- &T%rae]ﬁ%r&%@a}#wl -4. %I'llf3| “GELRFRT hyl - 4, 5, 12-

triéjz@?oqﬂsu:yuﬂbizﬁl&ch Q24 plradecaerd 6) , 3- di ene;
I o benzenesul fonyl.) - 3-net hyl sul fanyl -4,5,.12- ,
L a2 g e AR Y S el AL s 2 Rtz
triequbIGhBoI(ﬁ?ﬁedlémuayznﬁDr@#@ieﬁes,12-trﬁ aza-
12-(4-Chloro-benzenesulfonyl)-3,4,5,12-tetraaza-
tricyclo[6.3.1.0%*%]dodeca-2(6),3-diene;

es

13- (4-Chloro-benzenesulfonyl)-5-methoxy-4,6,13-triaza-
tricyclo[7.3.1.0%*7]trideca-2(7),3,5-triene;

3-Chloro-12-(4-chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-diene;

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

12- (4-Chloro-benzenesulfonyl)-3-difluoromethyl-4,5,12-triaza-
tricyclo[6.3.1.0%*°]dodeca-2(6),3-diene;
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tricyclo[6.3.1.02" 6] dodeca- 2(6), 3-di en-7-one;

12- (4- Chl oro- benzenesul fonyl)-7-nmethyl -4,5,12-tri aza
tricyclo[6.3.1.02"' 6] dodeca- 2(6), 3-di ene;

12- (4- Chl or o- benzenesul fonyl )-7-ethyl -4,5,12-tri aza-
tricyclo[6.3.1.02' 6] dodeca-2(6), 3-di ene;

12- (5- Chl oro-t hi ophene-2-sul fonyl)-4,5, 12-tri aza-
tricyclo[6.3.1.02"' 6] dodeca- 2(6), 3-di ene;

12- I Lo n132:iyi.aza
iz £ fmabugearalion) f e
tricycial et dr-6: bbcamesawmw}ea—as viamine aza-

tri @yﬁd4ﬂbﬁl§ré~ﬂ£%z@hgéﬁk¥5%¥2(fﬁ d&f@h@fbﬁ%ﬁﬁb@nlrE%IZ triaza-

%4 Chl gor o- benzenesul fonyl ) ,12-tri aza-
tr]t"rycéﬁé o} 6-- :9 11@?96’13666@0&“21665“93 d| en-7-yl | - acet ani de
; 12- (Acgmb%mdgegaﬁmaﬂnymn? )m??«&gfjléﬁfltagxyazabs 12| triaza-
fri : ca- 2(.6), 3-di ene-| 0-carboxylic
trJacazcggi h{/1 1%?d’ec]a—8 95) ,%—%gellle : y
[12124+4§dhmbrb*hamzeﬁe§umﬂanyyb94z& 521Priadaaza-
23,92, 61d c 6 di en-10-yl ] - met hano
trlJ}}cﬁﬁ%q&% bg%ergfe%gg)u%f %Q %‘)’?fng '12- trl)/a]za
tri t&c!Qﬂﬁﬁlsrqrhﬁazspdsumﬁpayz({Q 1@ty erke-Sl02¢ebrimpayl i c

tr?(.?cqow 191 '62‘3?&%&%%‘)5‘% sS.5€] ected fromthe group
ounds with the follow ng structures: 132 R .0

4" PLEa) oS hbopebermenes il igogl) N S HRYE=5-3. 16r trzay N |
trgycNUw!\kN 2€HHNEC2 (6 B—Qieﬂ@ QA QOSd ,S Ns+
S N a.d NINIV V ~N.N NN NN
12-(5-Chloro-thiophene-2-sulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-dien-7-0l;

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

N-[12-(4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-dien-7-yl]-acetamide;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-diene-10-carboxylic acid ethyl
ester;

[12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0%%]dodeca-2(6),3-dien-10-yl]-methanol;

12- (4-Chloro-benzenesulfonyl)-4,5,12-triaza-
tricyclo[6.3.1.0*%]dodeca-2(6),3-diene-10-carboxylic acid;

19. A compound that is selected from the group of

compounds with the following structures:
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O- NNNH1 NNH $,JaCl G c G OO0/ G NJ OGN
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N~ O OH NNH N-NH N=N and pharmaceutically acceptabl e
salts thereof. 20. A conposition conprising a
therapeutically effective anount of a conpound or
salt of claim1 and at | east one pharmaceutically
accept abl e sol vent, adjuvant, excipient, carrier,

bi nder or disintegrant. 135

=20 \[;:F - \E;J r \E:rL
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Cl Cl Ci
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0=5 0= 0=
N” \\\ { (0] z O
OH N-NH N-NH N=N

and pharmaceutically acceptable salts thereof.

20. A composition comprising a therapeutically effective
amount of a compound or salt of claim 1 and at least one
pharmaceutically acceptable solvent, adjuvant, excipient,

carrier, binder or disintegrant.
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