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[0005] The Muscarinic family of receptors is the target of a large number of
pharmacological agents used for various diseases, including leading drugs for COPD, asthma,
urinary incontinence, glaucoma, Alzheimer’s (AchE inhibitors). Despite the large therapeutic
value of this family, cholinergic drugs are limited by the lack of selectivity of these agents,
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1 WD 2007/ 100664 PCT/ US2007/ 004737 w th significant
activation of the parasynpathetic autononbus system
warah7abweat ed i nci dence of adverse effects. TheT/US2007/004737
nol ecul ar cl oning of the nuscarinic receptors and the
identification of the physiological role of specific
i sof orns using knock-out mce, has recently delineated
novel opportunities for selective nuscarinic |igands,
and has helped to define the selectivity profile that
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escri bed bel ow. 00091 Another aspect of the present
i nvention provi d8SMiAdEY & EDYENSI@N r educi ng t he
e t
too0s] * e precll R BAF Bl el *ie?%&ﬂ ofm R 3l SUPIBRT d Muscarinic
recepwai(el godfmddl, Mac Ot Dl dr a@nblmswnsttb@reaﬁwmg qompaaipdy gf formula It
enbodi ments, the nuscarinic reggptor is Ml In
others, the nuscarinic receptor s M. [00101 Another
aspect of the present invention jrovides nethods of
treating or reducing the sey 4|t=,9f a disease in a
patient, wherein said disease sel’ect ed from CNS
derived pathologles i nc [

as vascul ar denentla ps SHOS|
di sorders including schizophrenya, mania, bipolar
di sorders, pain conditiong,i®sl udsng acute and
chronic syndrones Huntlngton s Chorea, Friederich's
ataxia, Glles de la Tourettle's Syndrone, Downs

ora p‘ﬁ)éﬂﬂé&qﬁcalﬁ‘ é‘&eﬁﬂaﬁﬁas%ﬁ thérkbf) Whdleif RPI RS SRARS, R's, Ra, R'4, n, m, p,
i nson' s di sease, peri phéral di sorders” such as
and qasgdesdribad belowat ra ocul ar pressure in 2 WD 2007/ 100664

[OOOS*3 CTA%QPZJpQ&%%ﬁe present invention provides methods of treating or reducing the
severity of a muscarinic receptor mediated disease in a mammal, comprising the step of
administering to said mammal a compound as described above. In several embodiments, the
muscarinic receptor is My. In others, the muscarinic receptor is M.

[0010] Another aspect of the present invention provides methods of treating or reducing the
severity of a disease in a patient, wherein said disease is selected from CNS derived
pathologies including cognitive disorders, Attention Deficit Hyperactivity Disorder (ADHD),
obesity, Alzheimer’s disease, various dementias such as vascular dementia, psychosis
associated with CNS disorders including schizophrenia, mania, bipolar disorders, pain
conditions including acute and chronic syndromes, Huntington's Chorea, Friederich's ataxia,
Gilles de la Tourette's Syndrome, Downs Syndrome, Pick disease, clinical depression,

Parkinson’s disease, peripheral disorders such as reduction of intra ocular pressure in
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G aucoma and treatnment of dry eyes and dry nouth
i ncluding Sjogren's Syndrone, bradhycardia, gastric
wa@eood/1emes et i on, asthma, G di sturbances, and nOLTE2007/004737
heal i ng, wherein said nmethod conprises the step of
contacting said patient wwth a conmpound as descri bed
above. [0011] Another aspect of the present invention
provi des pharnaceutical conpositions conprising a
conmpound descri bed above and a pharmaceutical carrier.
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John Wley & Sons, ppeaDenkeKORipTIiONe entire
contents of which are hereby incorporated by
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0014l s i S BIHAEY B Segre SR B Bsos o PGRITES, o8 sctiviy,
by a BEastidtit bRbaAS ) Compodds hdt @nsdulfé Slusdtiddid ectlviEAP! MEreasing the
decrease the ability of the receptor_ to transduce an

activity, pf HeaPYSFRERICIPRFREITS AFF GablSP 3RSt o COmRaYBdbRat mogulte
muscRiRliaRavit) B0 Lelreddity BRIRE0ity b BRIhiEaRhicrEckpedrd drd dafled

severity of " a nmuscarinic receptor nmediated disease”
antagewists: sSABBEoNistgnicraskn Yith panyssprivicg eqeptay to greage éhe ability of the

recep?%rr 16 Han¥ R RYUSE A L 11TLS AL N Ge@fdnkd id difiSgerRA ligand binding. An
al l'eviation of synptons of diseases not 5| rectl ]
antagoniss detsgts migtaniunearinie tacopter esd corpReipp b the eruivog@msllgand(s)
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are ng lgggtgg}taq’} & éﬁc]lgn\%/dn ngﬂ?ﬁg giesp %r?c uc9n|1 g gg gsnei‘fiveccliilsgrldce::tasl, Attention Deficit

Hyperactivity Disorder (ADHD), obesity, Alzheimer’s disease, various dementias such as

vascular dementia, psychosis including schizophrenia, mania, bipolar disorders, pain
conditions including acute and chronic syndromes, Huntington's Chorea, Friederich's ataxia,

Gilles de la Tourette's Syndrome, Downs Syndrome, Pick disease, clinical depression,
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WD 2007/ 100664 PCT/ US2007/ 004737 Par ki nson's di sease,
peri pheral disorders such as 'reduction of intra
we@embanoeps essure in @ aucoma and treat nent of PAT/YSHYBE04737

and dry nouth including Sjogren's Syndrone,

bradhycardi a, gastric acid secretion, asthma, G

di st urbances and wound healing. [0016) As descri bed

herei n, conmpounds of the invention nay optionally be

substituted with one or nore substituents, such as
Parkirmo® sidideass, patipheralatisordeispuetbas aedustion of é)&éﬂrﬁﬂwlarl REEFSHEE 1n

t I I
ctascf b Ml 31367 s U A8, ACRARESHERAN Shlfoms
bradhypsaedi H}mﬁeswidl sedré@iois aahinyl Gl disklﬂbg(ric,es ahd yoyhd hezdaxgh
ch,.b optlon bstit ted as

[0016gfe]A8\,des % uﬂg%/ 8*5 eigyen gfl @a}y op 3 rogﬁf‘l)? E)e Fubstltuted with

one ort rﬁoﬂ: %kﬁkﬁaﬁ@ d;u@h lap B&I 1lllﬁstl’*atéﬂ gemrdlDNatgive gr as(B&Btn’phﬁledh by

, . 1- 6 or 1-4) carbon.atonms. An al kyl group
Pmm’é‘&hdﬁéseé,’tsr“gF]Qﬁﬁesoarndbﬁpﬁﬁl?ﬁ% the igyenibies of al kyl groups

[0017} N 9;5%@&1 hbidin &%Qeﬂﬁ?“allﬁhﬁhé eéimcbﬁxpa%& e terrd ﬁlk?rl alkenyl, alkynyl,
propyl, 1sopropy butyl , |sobutyl sec- buty

each qfevhlclb beipe, Opﬁﬁp’ébt sHbstifitedeastsgt fordybejost hy| hexyl . An
[00182I E}/ usga AERIE AR "alk§1'S4tBEH kdfthisQd alshtufated %ﬁa@ﬂ&fﬂyhi/ocarbon group

tut ed) W th one or nore substituents such

containiigl - 8 (g5gc,| loépr @fﬂatcpxbop@tcgns Ay@ﬂlgégmp qaf be stralght or branched.
a8 AT (L Y AL (RSR 17 8, it o, opro,

butyl, hmbeltyiasgd-butal kerkyutybrrxayd;mylheﬁ@pbé,rqy}a—et akhyxyl[ eArgalkyl group can
ar h C

be sui%sliL &uga C?,C%p% nla p¥l BStl;‘%éér;)bon ﬁ?@&t ﬂn@e s%rbgﬁtﬂylts s%h as dhalo,

cyclo@l@alrgulp [é.qy @tydah]lkyl al Mlc)adkunbljnhétarmndpahphatm [e g heterocycloalkyl

or het?{% @8&7&%@ g%ﬁ?a a{nﬁ?&g%?;%gg ete.rona%yl' acyl [e.g.,

(ahpt(aﬁé)‘cafbb(ﬁyl; |(65ail(kaﬂpahtk¢)bélbaﬁjdpﬁxyﬂrﬁt‘ﬁrm,cloahphatlc)carbonyl], nitro;

Cyam‘l;;%;a%ﬁqréoéap%% ﬁﬂ]l‘,lg‘a‘f‘b% ter oar aL‘?¥I ca tr)r%nxl an no
aralkﬂ@&xﬁbﬁﬂdﬁiuﬁﬂkﬁéfcb E1051R ?'b@eﬁlébnyl&mﬂoam nocar bonyl, or

et er oar m nocar Ony| am no ?
(heterpeyglpakky O@ymapqu%féﬁwwy gpino,
heter@a%l k ngﬁinhﬁa %ﬁdy‘féﬁn@@ﬁrbo&' E}Qﬁl‘d’dlk)@lﬁm%ocarbonyl
-1: “su :

atic ; foxy; urea;
heterqqﬁc&gllgdamgmcar@ﬁgyh ar)g},?gpmﬁqrggnylog eter@a};y,gqggylocarbonylj amino

[e.g. %ﬁgﬁ? Ml o iogﬂ ﬁ&f?ﬁfdn‘;@)&‘ heé%%c@EBﬁMﬁﬂé?ﬁHnﬂmt btﬁﬁ?ﬁﬂ [e.g.,

roar aral kyl oxy; heteroaryl al ko

ahphaﬁn«&ﬁ@)zﬂs s;dﬁyyl saltfa«wﬂ,cﬁalﬂﬂ@mwrewhw@reahwfwl Wfana% 0X0;

carboxkn{:flrggefngglr, ngya ;ﬁf&?@%ﬁ?ﬁ&@o F&bﬁ#&%ﬁy%ﬁé&? heteroaryloxy;

aralka]okyxly@globmykm)kyaﬂkoxamctbahjdyWMWWWHDRMQTOTY Without
i AT YA AR R TR g BTN o,

alkoasarblokylalkS(,0ind-adingleabbicplby yalk i qyambdﬂyj'l h}ad'ka}dy hlkoxyalkyl

BTN T AT T T ——

ammeakpn Iﬁngﬂ@maylt (t@tblo@ﬁ}ﬁhaid)ﬁkyﬁoghﬂealgy]b 2d6 or kz 4)
. ast one.doubl e nd. Ljke an .
(0015 R SaRbRTnar "dksely POy S L A RUPERY S EhG v that contans
2-8 (BEanch afl2-drcaimhsoras arimataézi%e B¢ délﬂﬂélﬁoxhdl cLikdan ahltgﬂ group,
are not I|n1ted to, al |sopren t eny

alkerp] gEGUPYRA0. besraight gﬁb{arxﬁh@u pE’Eaé‘FP g0l alk mﬁj ggeup mcluge but are not
llmlté&'FﬁtalIS/P 'is%gréﬂyi @-Qlﬂénfr akliPs BieRRS! anb?l@n%/l 8148 Af be optionally

cloalirphatic Te.qg., cycloal kyl or
substituted with one or more substituents such as halo; cycloaliphatic [e.g., cycloalkyl or
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4 WO 2007/100664 PCT/ US2007/004737 cyanoal kenyl ];
het erocycl oal i phatic [e.g., heterocycloal kyl or
whedenawyLl oal kenyl]; aryl; heteroaryl; al KOXRCT/EHEDYT/004737

het eroaroyl; acyl [e.g., (aliphatic)carbonyl,

(cycl oal i phatic)carbonyl, or

(het erocycl oal i phatic)carbonyl]; nitro; cyano; am do

[e.g., (cycloalkylal kyl)carbonyl am no,

aryl car bonyl am no, aral kyl carbonyl am no,
cyclogireny;deparb eyl daliphatas fvamytederopysloalkyl or heterocycloalkenyl]; aryl;

heterqdi i SLBRY A BR, Sileetos 681 FOBY LABMI ParbonY | ami o,
(cycl(ﬂli@lhmmbomylbon@ietemwl‘dahnh&;d)wbquh nintmn)dyano amido [e.g.,

B 4 i SRR R

(hetexfbljéyélﬁﬂkypbﬁi??@ﬁﬂilhﬁﬁ (hdﬂ@béﬁfbfﬂl@&l@ﬁdyl)phﬁbhﬂlaﬁmms oO;Z
al i t| csul.f onyl am n u a - -,
hetergayRgLRoP NN Repey ralkvisaipny faipey i lainighep tigpit

cycloﬁﬂkF'f@ﬂ)ibcarﬁéﬂsfl Mterobyalk ylmMIcabon§l bfﬁﬁfﬁiﬂocarbonyl or
fam de; oxg; carboxy; carbanoyl; ‘F§@¥C| oal i phat i coxy;

hetergprylapiposartoavil RRIRIS,E): mtlmmo Qaliph atwaaawo

heter@éy@ldﬁY bﬁﬂﬁ/oam}?ﬁé er%ﬁbﬁiti%@ﬁﬂ‘onﬁérhﬁ?&? %HQHPIV cig alkyl S(O)z-
al’kyl car bonyl o hydr oxy hout

Cy010§bPltﬁt1§x%(ﬁ9@i ar wbl (@gﬂb sufieH: amlﬁ@ml/l ssllfpm s thioutes; sulfamoys
sulfarﬁ&’%n FoR gz%% X ¥; cﬁg?g gfigéﬂipqagg&l %«.lel\glé)r%}})l’latlcoxy, aryloxy;

heter()g'ulopcanyﬂaacryiqm’); hetlcmayalk()m @Hcoagcarbonyl alkylcarbonyloxy; or hydroxy.
I O

Wlth&& 1§X t‘i‘t@"n gcﬁ'né‘ @%%f;@le% gfgqb% l{u?éﬂ) aﬁ?%lgfse{ﬁ% ude cyanoalkenyl,

alko:dyalkeaﬂk acwt alkex[nﬂ Dﬁﬁiromlkm@u andkenynh, (ammx‘yadyk)yngchyl gr o u p :

(su]f(tné/flagmmo&a ? l IcfA) @%ﬁ%cﬁbg roo ﬂ%m&ﬂ?&r&fm%?@cgg}r 81?]1édoalkenyl

(cyclbathgmlaﬁc}amdyl Aﬂhaibkljﬁﬂlyj'l group can be straight or

oo RSB TR BB P TSR ELS: o o conin

2-8 (EQUb 6eM4bearbph wﬁﬁi dn)d 1y Eﬁlebitldrﬁdny\lletﬂbnﬂﬂ AnCA1k Y4B/l @roup can be

l; h I | ko
strai 3 bSt Lo uent %;a%'lé \8%‘311 ggﬂe\.{ge(lg}g %rgg,ilh ix%a not hbr/nlted to, propargyl
and H’ﬂx@}rﬁﬁl Oﬁrny(ill@yh‘yl gﬂ:l'u?' da¥ b@XyptioRAlty’ SuibsGiatddoxith oY 8PRiore substituents

hal o; hydr oxy ; nmercapto; su
such g§ a@bf!athetemmxlr éVo%vlcmH@tl%s é;ﬂ]m%rqaﬂﬁ%xsf arjoxy;
heterééﬂymt hiatA&Ay; nftfo; (‘c)ifﬂog@] &Rhe! hdloHyfdkoxy): su;ﬁb‘l rtm@x‘&){ﬂ)to sulfanyl

al i phatiic- S( 0O 2-, al’i phati cam no-
[e.g. c@}l@g@m-ﬁpmy{@@@@@-ﬁl aﬁﬁaﬂ [efge. aélphafmrﬁ a)mmﬁyahphatw-s(o)-
1; sul?&r{éfy L@?}( am’hgoca ﬁﬁ\éh&ﬁﬁ%ﬂgry&ﬁzm 8Peycloaliphatic-S(O),-]; amido

[e.g. mmombmu@,aﬂkylpmmqmnﬁb pilylcarbonylamino, cycloalkylaminocarbonyl,

heteng_jl ?ﬁl%)@%ﬁ%&%&ﬁ g}l&?ﬁlkﬁfcﬁb@ﬁk{/&ﬁgﬁ]& , Edg%’mocarbonyl,

earb
arylcgthenplantye; lavalk kighrboayleoind, §hétarwcycloalkyl)carbonylamino,

el YR N SRS R RSrapyiire dsmrppispingoigmine o
heterbmtyimmabydrhmnyihamdp dnyhr]ea, sutfaajoyl; vutfaméds; akokicarbyriyl;

sul f ani de; kax carb on -
ally &5bp BAPF P oE MRS PRy claMimse e FhAROAS: scyl fo.,
(cyclhﬂi;ﬂfaﬁa)’cyﬁ'hon@llw (hb&rcg:ycloa(lpk’atic@@rb(ﬂm:l, latnie@ g liphaficamino];
het er ocycl oa ch t| c ar.bony
16

sulfoxy; PiaCFOaRPHb GR‘E)OX}&%gl’tWB‘Qﬁhgli‘atlc)Oxy’ or

(hetefsa¥ghARbAPNat i c) oxy,; (het erocycl oal i phati c)oxy; or
(het eroaryl)al koxy.



5 WO 2007/ 100664 PCT/ US2007/ 004737 [0021] As used

herein, an "am do" enconpasses both "am nocar bonyl "
wae@7/1bwes bonyl am no". These terns when used aPONESTNT/004737

in connection with another group refers to an am do

group such as -N(RX)-C(O -RY or -C(O -NRx)2a when

used termnally, and -C(O- N(RX)- or -N(Rx)-C(O) -

when used internally, wherein Rx and RY are defi ned

bel ow. Exanples of am do groups include al kyl am do
{00211 smmsathatkyaeammw lene@rpRssesy both " apingspibenyd 98dy | ) |

"Carb(inlﬁ i og?’ﬁ IgJiEa\R’h %%&n};ﬁ??ﬁ %{2 cﬁ})ﬁwg}aﬂa{ﬂg% group refers to

an amétoygranp dach asr-aI(R )-EOWR c(rey?é(D)}all(R )z) whiy haﬂdi tgoningHly, and -C(O)-

| 2 h
NGRSOV e kORI B P g o
Exami redalp mﬁ&flgﬂoﬁpbmlm%ﬂkylahkml (sudhys| adiaylcgrbatylamino or

cycl oal i

h t | . aryl i iC., .
oy argagpfo AT B R BPGLS S e (isroryDamido,
(heterB@*c%é)ﬁilﬁlkylﬁﬁﬁdm Xyylamido] anwtylasidof (dyloalkydyalkytayido, or

i phati c) carbonyl, (cycl oal i phati c) car bonyl,
Cydoiﬂl(?él)?ml%l i phati c)al i phatic)carbonyl, aryl carbonyl ,

[0022? aral isel fkici, GAMRRRYY" erbBStFERGY cARERY @hﬁ&élﬁ kS@H HORY bnd R is

(het erocycl oal i phati c)ali phatic)carbony

mdepémévé‘aﬂwg)ﬁ@a@ﬂbﬂn9?0104hpha(1%é@)étrl@%lrpéqarlﬁhhpwace apbowgliphatic,
heterc?c%%f&aﬁ%]ix%ﬁl %S&Woag@gh@%gh El%l ll?et@trc‘)q nPSaRbxy, sulfanyl sulfinyl,

st tut am no gr oups

sulfom)rimahnbatm)wfbml;(@ycldalmh@ypmmyl &chaloyhahﬁtw}ﬁhph@h@ﬁarbOnyl
L,e e.

ek el Oty t fe B AGIBBOSAEOI. (50 o

((hetd?@&)/c_ld%phan?almlﬁmfm)ugrmyﬂ éhectmedr}d]@arlmny[ ©923] As used

(hetelirgg{:agfggétﬁg?%rpgrrl lsezfc%ro%u“ﬁugﬁ drlg ldg d)liu?(rQ% ﬁarbem%fopqlonally

substitateyt] Exy@bleglof afghe gmupo mﬂ:hﬁi&@jlk,}ﬂamn(oe dgdkqunhmoy by arylamino.

blcycll | apht hal e
wher e b v Rt B Rl o) feposcona
by -NEE-gRX ﬁalslﬂ@é ﬁﬁﬂé melughg abuelieid abovenyl , or _
t et rahydr oant hracenyl , anthra enyl) rin st ens

n
10023} ARUSSIHBRAEY BFYE SRy eg Slanar es RPY AL AN G Egh mgiety as in
"araukﬁas'taxamﬁ;y@f ort Q@ylﬁkmﬁylr' Befarshb Exdilo Gl (eld. I;qmﬁyil)cm&y&la (e.g.,

stemls aronmati c. |cycI|c an trlcy(:lc gr

indenshagtbalsEh A oD BT by &id eicyslif ., fluorenyl
tetraﬂ:ve:aﬁ'ofﬁi@%l Cor t@trm&trkﬁﬁget@‘l QlBhrh & HAes: BREMA infvisiellthe

two ‘or nore 8 carbocyclic noieties. An aryl L.
mongeychipring Axitey iy amatnclw @Hleﬂﬁttqfile(ﬂf shepingspipe bicyclic or tricyelic ring
t @ 4 él biiSs in€rude befddf¥ded 2-3 membered
syste g:ﬁr‘%}'{l&?dgr’?h y%y ; Cyc og:l?p %s B & e be

carbc(oolykm oags. Fjﬁathgl)rmﬂq, plvgnzqfusedgroep mp}a(,deg abep dpged; with two or more
Cs.8 éaFlEcgc CRE ¥t ozfrhaérkP% QJ@S&BQ&QU SbsBfu¥dd witf LRE 82bke substituents

inclu@iret mpha(ym: [eogl alpm}atall«y)lyix g1 alliyyylhoycldabipkatsa (qMcb)agnphanc)ahphatlc

het
heter 8}"’2?%%5]‘8{}? ()ﬂgt)f(?{dcg Ci(oca)g fias ahghﬁtg%l’%}#lgir}%té?dc car %oc%/cl iC
(cyclobRghatit)oxd; b&itﬁeéyts@jlphaﬁgboky,caryibxy;r heatgrohtyboxy, ydrhtiphatic)oxy;

nit

(hete(%%yél(;m?r DOX i %(?YEEFE%%%WY am no %xb (glll Ll%hg-talrgrgggcbga@godychc ring of

a ber{z()ﬂ/s%h eadycpbat tridyalié Bﬂ‘j/a)f, infd @IORY] amido; acyl [e.g., aliphaticcarbonyl,
(araliphatic)carbony

(cycl@ﬁlé?l-@p&mqsm,l(Wg{qa&xyl&ﬂo&}mﬂaﬁc}carbomﬂ (araliphatic)carbonyl,
(hetdrb BRIGNIBRAE) OabL RN A ha Rk AbAlfH e AIliBAMYd)carBbnyl, or

(heteroaraliphatic)carbonyl]; sulfonyl [e.g., aliphatic-S(O),- or amino-$(O)-]; sulfinyl [e.g.,

6



(heteroaraliphatic)carbonyl]; sulfonyl [e.qg.,
aliphatic-S(0O 2- or amno-S(O 2-]; sulfinyl [e.g., 6
wOE0200664.00664 PCT/ US2007/ 004737 al i phati c- SEC/USTINT/004737

cycl oali phatic-S(O-]; sulfanyl [e.g., aliphatic-S];

cyano; hal o; hydroxy; nercapto; sulfoxy; urea,;

t hi ourea; sul fanoyl; sulfam de; or carbanoyl.

Al ternatively, an aryl can be unsubstituted. 100241

Non-1imting exanples of substituted aryls include
allphahanSIﬁ)D-yd)r $selapliphain8¢0)-Yisulfanyl (6 g a sliphatier Sl heslasar Balg; hydroxy;

merca(:)gq ﬁéﬁf | g?%e%slﬂg%n]re% éu‘iﬁ(l?o?fy y?ﬁ)l%éér%gonyﬁn)%}/l AltFmatweay, an aryl

can be ahdubatytatdbonyl Jaryl ]; (anmido)aryl [e.g.

[00245 ( &ﬂ ocar bon %()a%\p&%j/ﬁ ‘3%}}??{88‘&9@%@ frﬁc}ﬁ%ﬁ haloaryl [e.g., mono-, di ( such as
D m—dﬁﬁkdﬁ&lq,adiﬁc(ﬂﬂla)@ﬁtym c’\‘lf:atboxy)é@ﬂ yé 2} ;r(eﬂm@rcmym))awl

oo ol o G 5
(amm%(:ﬁbégirﬂ%%}fi @(ﬂﬁ%ﬁﬁﬁhd))alliy%ﬁﬂﬂﬁ! 1 (aﬂ@ﬁ&ﬁ%ﬁyﬂ)ﬁﬁimoaryl

am nosul fon)ﬁl aryI |

(arylapankwmﬁmm m{k(hegqrew hayina)sarbonhzaylbarinesy] -5 -
((alk;{x{nﬁ%&xgrgxau) 1Jy) 8 (s(hnauéﬁ)é%ﬁe@é}ﬁj B(Lyanoalk haryl: }alkox?')aryl

yl)a (((dra am no
(sulfapmiv yaod I[ &gl )(arnwosuquqr(bé)akxlﬂdanwtm pylﬁlmrbr )(féw*y %i/yl

oot ISR AR LE SR oo

(((dla(mﬁmmy)amw}a?ﬂr §riitrodllayharys é«bﬂmy%ubfan)ﬂbamab)@}k)d)a}ﬂ

((het (t)rl (?#&1% tgég%{gggvpar& %{%ﬁl{l’?sdﬁonﬂ]) gp&{% k{g?éﬂogﬁé%)’aryl
(hydrbﬁ}'f(lhﬁbﬂyb@flkmaihonhbaﬂyt)alkﬁaf@&'(Wialc)aﬂ'kxl)aryléﬁmoﬁ&
alkoxapggﬁnﬁé%g:%-awoa%l %lf ?1%’3 5 pChaléil}rg—aﬁmao nl or ;m éé’teﬂgwloahphatxc)-
-@mgnpuga that |s substltuteg W th an aryl ?roug h

sar ef1 ne er el
(002515 %&w& Hgkeip. iy aa?laqhaﬁa'gf‘}‘:@ aéﬁeﬁa@ikyaggfé’ﬂ*aﬁﬁ@?rs g fhiphatic

grouﬂn €e 2. 0207y hikyl 9RBY tHRe 13&@@&1&&1&1&#]&1 a@Bryl gfcupkYIATiphatelP "alkyl,”
fers to an_ al ky a Cl-4 alky

|
and "apAf anegieGnpd bt efanmlﬁplgwf%pﬂah@hs% sl A sroup is

benz@nNd "aryl" have been defined above. exanpl e of an
aral kyl group is benzyl. An aral kyl |s optionally
[00261ubA s bsast leateip ath"asplkyBreramep eefers ihan pikybatoupdeeh adsi+ alkyl group)

that i€k %S(Fkyﬁ Q‘qy vt OXSM/ I ﬂ‘@f'%‘l" altd "fﬁkﬂ‘ﬁﬁi&é beérf‘&éfﬂﬁ‘d%ove An

car or  hal oal such

examplé 6f arparateyi Bxoup;is bmybammhdkylcls pptlgnally@ybstﬁatqdwlﬂbpne or more

subst(i%&lt\tg?%égl 2 Ali{ﬂhﬁ&? ;/é:é Ql}kﬁ’ }1§1y hre Etﬂe?%ar H'{&iﬂ Q?t&ﬁl)xyalkyl
hydrmyxalllqdl dnyHadoalkyl tsetle amﬂﬁbiowhklilyﬂxo;ycltmhph@txg/ fe.g., cycloalkyl or
cycl%zlfenlyg a{%’l f) aﬁdﬁfl)[a{ka{l @e&?xé&cloﬁﬁ*legh%%géﬁé (l)lléyl)alﬂloéﬁlyl heteroaryl;
alkoxat; Icybloahkbmxyt Mygocydnaﬂtglo[xg g'yloxanhct@mrjdgnyl aralkyloxy;
heter?%%ygg{}g%] ll%rjpit?rggrﬂ% aI K 1')&"%‘/;?1?@}(% alk?/lcarbonyloxy
amxd@r[anK)dnﬁﬁbcE@bbﬂyﬂmlhﬁcarbonylarmno cycloalkylcaxbonylammo

(cyc@h&ygﬁ&%@f%y%pégz%f @é{ng\%%?n aﬁ%lkylcarbonylammo

(hethEd AN AT RTYNIAS] (RSierdd cloalkylalkyl)carbonylammo,
het er oar al kyl car bonyl am_naq]J ; % hal o; qxq %1
heterggwlcarbonylammo, or heteroaralkylcarbony amino]; cyano; halo; )Xiroxy, acyl;

mercapto; alkylsulfanyl; sulfoxy; urea; thiourea; sulfamoyl; sulfamide; oxo; or carbamoyl.



mer capt o; al kyl sul fanyl; sul foxy; urea; thiourea,
sul fanoyl ; sul fam de; oxo; or carbanoyl. 7 WO
wQo@710@8664 PCT/ US2007/ 004737 100271 As usedr@iFUS:007/004737

a "bicyclic ring systent includes 8-12 (e.g., 9, 10,

or 11) menbered structures that formtwo rings,

wherein the two rings have at |east one atomin common

(e.q. 2 atons in common). Bicyclic ring systemns

|nclude bi cycl oal i phatics (e.g., bicycloal kyl or
10027hi ésoischhireiny kY'bicheligtng h:e&t@n'baichphaﬁr 135(e-gi Byl pc11) membered
struct\h {ha’t foanqld Q g%(%c)l %eﬁa@r& ﬁ{e,qe&)'oyné S }IagQ gfgl%aé%%ngsd?cqn in common (e.g.,

er el n, enconpasses
2 atomshym:loﬂﬁhkx)bl Bagy@mmrsg@s&ms myluldo hidyelmyhphagncs lﬂpg bmyhloalkyl or

bicyclg]éllk\ga}iflil]:[i%%%teo g]i@xgi ceycﬁSt I Ut eglb 1y Esﬁxc{er rari'ls

[0028] efAgnfsed Beirf at"UYCﬂbﬂ@b&ﬁb'bgmylplehﬁorﬁpﬁ%s Ofcychatlyydt poup and a

“oyclol ki SRUPHSER o SPTiE R jonaly SHYRL FE s Toreh Below,

[0029FY 9515%@@ Iﬁh‘xlem %)"%&é]@ 1", or6s HPRE RS X atufdtéd O4BEWclic mono- or
cycl oheptyl, adamant norbornyl cubyl ,
bwyclgq;(fgq;p}dd}rdmdgg@ﬂqlg o@é@ 9?(9@"& Fﬂa}{‘t{m atoms. Examples of cycloalkyl

groupg ﬁﬂ&c}@%}%l%raﬂﬁ C&békobutt)f'c&yc%ﬁ%/l ZcQ%ldHékyi cycloheptyl, adamantyl,
norbomdywbcy[,zc@hxpmmyibﬁylaél%mhmiryfnaphﬁwL&y@rCég{B 1&/1]ociph,

22, S| PO M R0 ok, (A3 Ao, tamans

azacyoloalkyl, mrt{(anmne«azrbuw;IWCbaﬂqyﬁgy@balkSL 10 (e.qg., 4-8)

arppn avin r I
{00308f cac a enl){gl grméﬁ &5 pge(? {ﬁ%ﬁgﬁd get‘gr%g 8%é>%taggx%]atlg)éﬁgm:}¢c§lc ring of
3-10 (&, gl 4>§s¢ tarbeix atomsvlmvydg orey@i mlmepioeb;el bondy cE&ampms plf cycloalkenyl

hex dro-i nd x PC dr oz.na cl,ohe
Eroung SRR ARy - dy BTl ey by ioneg vt S 6oy,
hexal@klﬁ)‘i‘ddébﬁl dcthhydioneplithyl, [c@ﬁﬁ)héxe%yﬁy@bb@h&ﬁyhyloblcyclo[2 2.2]octenyl,
ycl oal kenyl group can be optionally substituted with
Orb“ﬂﬁgi%?l@ﬁwﬁm ubstituents such as aliphatic [e.g.

(00313 ky bycl@hlb’cgﬂé’ﬂ cycRialidnEgdslib calt B6 bﬁﬁd}ﬂdﬂ?@hb@tltuted with one or more
cyel oal i phatjc)aliphatic; heteroc cI?aI hatlc
substzm%ﬁw;ﬂé%ah@tm{sta Ak} alkamyl; e al%m 1 eyleakiphsiticy .

(cycl@ahiﬁﬂ&ﬁc)aﬁﬁﬂ&icoﬁéthm%lbSl)i[ﬁiia‘ﬁc (heterocycloahphatlc) ahphatlc aryl;

hét er ocycl oal i hat i c) oxy; aryl oxy, heteroary

heterqawh ialkspran: (covplorliphaticadres GaaterrryiealinbpaQpxy: aafrb;&ﬂxy, Yheteroaryloxy;
(arah?ﬁzftfcgﬁﬁ{ ((’H%terogfﬂh Rau@gk&%{‘ﬁ Beteroaroyl; amino; amido [e.g.,

i'c)carbonyl am

(allpl(a@y)ﬂadwnwmnpgosmpb@m@ﬂarmnylammo
(cyc%o(aﬁé%tpcggﬂBﬁﬂﬁfﬂc&%@h&ﬂﬂgﬁé “( C 1.%'3;{ ﬁﬂ:lﬁ‘@ 3 mphatxc)carbonyla:mno

am no rdli phatic)tar bort
(hete(dmgtleabﬁ}mﬂchatbmmmpc@hﬁ@mydmlmatlc)ahphatxc)carbonylammo

(hete{q%gﬁirezg?r{y%n? ZL %@r@%{gﬁﬁ;a%%llﬁ%?igjcgt)b%gglﬁﬂm{&fmtﬁ)q 'carboxy [e.g.,
HOO(hgilkoomngidnyhat anm‘mrmw’wm a0} [e.8i (qyoxoahahdum}garbonyl

((cycg)(e%ljghft'éc.)éﬁ%z&t&?%{r%%%ﬁ%ﬁéﬁﬁ:@%&%&%& n¥lké1e ar&%p ff))ﬁxglé)carbonyl
((het&r()eycﬂbﬂﬂihbﬁfbatlblﬁ‘étlc%arw [ cﬁr)(hétehxal‘aliphahc)carbonyl], cyano; halo;

hydr Qoo SRR R g L SR PEA O oG (o8- Hlkyt-S(O)1

sulfaﬁi;que%r ?ﬁu&ﬁls {P@@Ifbﬁj} QﬁrébQﬂﬁbhh? ﬁMﬁﬁlﬁbylff@ilﬁm1détycﬂcb§)éiﬁ/carbamoyl
rcapt o; a and
(0033); yfhs se@ Bergin, %\mt?mh y e%frecxflo mhﬁé . ancepppsses g liefexogycloalky]
grouﬂ; §nc9a he@%&%&to@lﬂenyﬁg% g@éch df RRAjchl BHiLLbS:EonalyshiBdtitited as set forth
fam de; "oxo; or carbanoyl. [00321 As used herein,
beloWhe term "het erocycl oal i phati c" ‘enconpasses a
het er ocycl oal kyl

8



group and a heterocycl oal kenyl group, each of which
bei ng optionally substituted as set forth below. 8 WO
WQo7/1088664 PCT/ US2007/ 004737 [0033] As usedrtiBUS1007/004737

a "heterocycl oal kyl" group refers to a 3-10 nmenbered

nmono- or bicylic (fused or bridged) (e.g., 5- to

10- menbered nono- or bicyclic) saturated ring

structure, in which one or nore of the ring atons is a

heteroatom (e.g., N, O, S, or conbinations thereof).
[0033Ex &spised herkimg ah‘b@@rmyl@b&dl"l@fpu@ redens 9 aSHmembered mono- or

iU g B B30 SRR, ot i

structdnesmdwbmh loaa pt moox aﬁﬂnlelrdggj atoms tsealzasttiodipim (amr blh 61, iSny:r

A AT —
tetrahg@{bpgmgm Itd‘tfkhb/?ltqfum,t ahydro gyr |b ndi nyI )

eca rogul.nol I.n oC ronen t Nni ene
14-digxglantio) SonBEmo SIS RO ARG i S04 BRktiginyt
hlomgxﬁi)?l bé &M@d%b%n%oﬂd}ﬂc b Uthhycﬁﬁ&uomenyl octahydrothiochromenyl,

cctbysp o) S bR P SSptsngelliophencyt

—oxa'mb,\%léf ZS’ZJﬁ'(‘)c@@ 1-83d- 9&%&692 ﬁgﬁk‘tﬁoj LPLbiQ RN llﬁ@ct?l and
eteroaryl eterocycloalkenyl gro
2,6-digxa-triest1old r3e1 ﬁ ]W@T}éf 4 ltﬂen%pyﬁfbﬁ betegicysioaliyi erque. §n, beﬁxsed with a

phenyl 9(101@18' s@gﬂ‘ﬁﬂe%%hm%o HnoRhENLhbE cé"é)ﬂet@xrogfgﬁtgi‘&uﬂ i ng

avi ng- one or more doubl e bonds,
[00340heX éhqtemnﬁclgalkml'émpt preused igrean, Gﬁ%’«rﬁl i aamne@mrdmdm (e.g,5-to

10-m: r%bcg‘efl n#ie o~ or B cplaﬁc a?f'éx]na&@ H%Xﬁh@:ﬁrﬂb@mﬁ one or more double

I cyC eroa tics are nunbered accor
bondss taadh shdreckin ohe or mke obie mngatameis 4 1g086itom (e.g., N O or S).

o SRS T P B O L AP A s
chembisdChomendhtuphatic [e.g., al kyl, al kenyl or al kynyl];
| oal |
0oL R ok GBS bt Bkt gt i
one oiif]ﬁdtre sﬁt%h&lidﬁﬁslr éﬂcﬁ a?hﬁph@fm [e.ey. Glll@ﬁﬂ dlipdnad, Idi')ad]&@yxyl] cycloaliphatic;
et er qcycl oal | phati c) ox oar,
(eyelgamhpRBE R R eSO RiaE] CStra o) g s yetics aryl

heter&ﬁ?ﬁ réﬁ&k?}’toycféﬁhﬁ@atlc%ﬂﬁ thdt@oBycloaliphatic)oxy; aryloxy, heteroaryloxy;
atlc car bonyl am no,

(arahpw %)m giorEaliphrBoRYY:ase Hohetpratrylaminghamido le-s»
(ahpti%hb%dn?)é?ﬁﬁp g@% lgmlﬁlféﬂcfc@fﬁﬂn)y%{xﬁg NY¢ @8 4lBhatic)

hatic)c | 'am no,

allphqtr@@@b@@g)@mm i(zpruatsarbsvr@xipmwy (arakiphstic)carbonylamino,
(hete&{cggltogfl ;) 2 arct)ngi@x[nh@ ((ReERRBLULbAARLBPAYIRALRBrbonylamino,

tero

(hete(mlmmwmmt @m&s&mﬂmfammbonﬁlatmm], 8HrY eupoxy [e.g.,
HOOKE: %k?)éy%l%(yl o@l | pﬁ&g}?&gﬁar(&‘ Leaé Kydy SRR §&abbonyl,

eyel®o
((cyc(o(ahphdituaIallphatq%c@rbahylpﬁaaahpb;m@)pmbnyyl (heterocycloaliphatic)carbonyl,
(Olet{r?{;gcltll 4 ?x%éc))aﬁﬁ E%Qrb?r( 7 orﬁﬁ?t%}/ %a?%h&%}%&ﬂb%ﬁ?f R88YLyano; halo;
hydr¢xye ssroqita| supfoayl [e)g:,auibydm;lfcinyl or snybsulfoyplosul fraylde. g alkylsulfinyl];

et TS AL S8 kot P e s o

cadnmubﬂanyl [e.g., alkylsulfanyl]; sulfoxy; urea

I our ea, sul f amoyl ; f am de;. oxo; or
[0037] A Mheteroaryl” group, as useJ hergl]n refers to a monocyc lc gwahc or tricyclic
ring system having 4 to 15 ring atoms wherein one or more of the ring atoms is a heteroatom

(e.g., N, O, S, or combinations thereof) and in which the monocyclic ring system is aromatic

9



[0037] A "heteroaryl" group, as used herein, refers to

a nonocyclic, bicyclic, or tricyclic ring system
whanwnged4 t o 15 ring atons wherein one or nor ePOlf/Us1007/004737

ring atons is a heteroatom (e.g., N, 0, S, or

conbi nations thereof) and in which the nonocyclic ring

systemis aromatic 9 WO 2007/ 100664 PCT/ US2007/ 004737

or at least one of the rings in the bicyclic or

tricyclic ring systens is aromatic. A heteroaryl

or at ggsy ape phtheutes in thedrioysigos drieyolig ringstysiemsdy pipgnatic; A Beteroaryl
groupd t@ggeswf ?%ngﬁﬁgg Lﬁ% V\gst%% " o%%bz'ergé%u PFAHE%%?@, a¥eRZSFused

one or
grouplintledexyaizo diseg hveith enenai tetoi £t 8 (rentheredi redieroeyaibaliphatic moieties

TR T AT A i ——

quinolifigigut Bobhinyligyl). SBome exanples sf hétetvai@raoanxdiidaryd, pyndyl 1H-

T A N T N7 T

isoquid@NAPT BENthiazdl§R Gdhthehd, MyibxalBé, bhamlxime)«ﬁnydtenﬂm

thloxanthene henoth|a2|ne di hy ndol e,
benzof b4 iipaole] eangyl @ryib'é%{hi}%wwyl %ﬁ%ﬁy&]&eﬁz%ﬁ@%ﬁm
benzthi@gé‘igp y%ﬁllryl Qﬁ%’l &tﬁﬁ&kfy lquinaB6RE, Eﬁh@?}@lﬁﬂthalw,\’dumzlxzolyl

ul nol y qU|nazonI ci nno

quinogafyhasasiujio qyl 4Hr arelizpl, bengeodd, Mlmydlazem g’a it ;%napzwyndyl
[003% Rﬁ’ﬂhé\nﬁzluﬁlt&tmrp%dfﬁ% (5{ che rogryﬁ 1H@IBHE h)i'?/l %ﬁbph&r@@ @-iupyrrolyl

Imtatron nocyc t er oar s 1nclu
pyrrofyluqxa,zotvm tbmésriyimxdmwypmlzyllyl isqrpeell, y$oth1@x‘alz'b|ly3 4-thiadiazolyl,

o A GRS SRR o, o 13 v,

Mondbybh@haa;darylpwa rphhergd/ adcdabing Io gyndaml dlyd:mlcpymcazgwmure

I
oo i TP B SR b PSR SRR 8, o
indol{10 G%hnw lbbﬁmi[b]ﬁlml {tehizelb]thivphynyli qulhelﬁlwlpaoqﬁmohnyl mdohzyl

isoingdlsih ey L b %ﬁgﬂg RESh Y pisnbgnis asv RopidazY, benztbiazoly,

purin§l) Mﬁphhlﬁﬁhzyll Gagsiyn Qidcﬁliﬂo,lylL Bﬂﬁblyl,&ﬁhthalﬁz@@,l cﬁhﬁiﬁﬂz&&lyl qumox alyl,

I ndol yl , benzo%@]furyl bexo[ b] t hi % azo
18-npphthyilags perithdn Hiryclisd egﬂroarYimf §1ﬂ iR F‘Laﬁfﬁ’ GG wrandard
Chmnﬁ%ﬂﬂ@h&hdah§QQUIn0|y| ci nnol yl , phthalazyl

ui nazol yl qU|noxaIyI 1, 8-napht hyrid
[004iﬂt efihgigroary) ispprioaal egubsiiaisd \gltﬁpee HDWBé"r %&’S%’(%?Scﬁ“ﬁlg as aliphatic
[e.g., aﬂcﬁt AREARor HBKVIE %&cl@gmﬁl:%?ﬁlt%gl dﬁl&@i@%]hpﬂatw,

eroary ["1s opti i‘onal subst | one or nore

heterg%b%@almém s(h@tamydgalamyﬁbﬂrmaauq ary); hetegorgyl; alkpxsny| |

liphat
Core PR QoA AR b oy ol sptshationon:
(hete(dmlmuymaarpmh Aeterdazdylpaminios oxe(9n 2 nh@@mr@@tr%arbocychc or

s TS B BB Loy conpry s e e

al1phémqatbqniyat(cyc)loadyphan@hetb@nMla (@:Iyplphhphagl):)ﬁkgpham)ggrﬂmnyl
er.oa

(arahgﬁatlcﬁg?r %3:/&l}eteroc¥cloa)ilgpgtlé}garbo ?l aromatic carbocyclic

I'cyclic or tricyclic
((hethebwlOﬂigﬂa)m)ahahhlm)wbamlﬁm' (hateyd;ar{alq:tgtm)carbonyl], sulfonyl [e.g.,

allphfﬂ(l% %E@galgf %ﬁ%ﬂ k ; %g%ﬁ{ig@ g}glﬁé%tm-éw) }/ sulfanyl [e.g., aliphatic-S-];

nitro{ &fadbi RA13{ hﬁbrsﬁy,bﬁﬂyhpto(mmwwa thiduirgh) atiifahedt balfyrhide; or
((heterocyclo | atlé&ﬁ atic carb nyI or

carbaiyle YRI5 A q&?} pl]e unsYPSHHFE- [ e. g.

[004 | RidatifiaeekdmpRis o@%ﬁb@mﬁé@h&eﬂoar b”irfdh!iﬁél (hBR)])Eateroaryl [e.g.,

iphatic-S(O -1, .sulfanyl [e.qg. hatic-$
mono- and di-(halo)heteroaryl]; (carboxXy)heteroaryl [e g alkoxycarbonylheteroaryl];

10



nitro; cyano; halo; hydroxy; nercapto; sulfoxy; urea,;
t hi ourea; sul fanoyl; sulfam de; or carbanoyl.
wa@\bdoenmstd vel y, a heteroaryl can be unsubstit uP€miUS2007/004737

100411 Non-limting exanples of substituted

het eroaryl s include (halo)heteroaryl [e.g., nono- and

di - (hal o) heteroaryl]; (carboxy)heteroaryl [e.qg.

(al koxycar bonyl ) heteroaryl]; 10 WO 2007/ 100664

PCT/ US2007/ 004737 noheteroaryl am nohet er oar yl
cyanobetegnary; patingliotupstshias ohtrIalonboas bamppheteroaryl

and((?f\gﬂg)%%&ﬁgt ?(Fﬁﬁc?déﬂ&%?ga%yl & 8Ma g fiaksRedroaryl,

am-nocar

((alky(l«ﬁaibcmyl Iaanb@)hy:te)'mh dX(vét;é}auang]a}kyl)ammocarbonyl)hetero aryl,

(((het%{o{a%@i 18 fm nmh%%“)ﬁﬂlb{# %t%1#%?£l¥%lgéhea:ﬁ%fc%&ﬁg'l)heteroaryl and

((alky(lézhemnwabmtdrmm @yervdioyhHe}dredrst; Galikyky)hatetbaryl;

(sulfa%rgc%g)‘l%l C%?O l )%S%uﬁg%gﬁﬁ%%%& éﬁugfglnypl’]eteroaryl fe.g.,
(alkyl(sﬁ%ﬁﬁméyér%ﬁ@!%?(l@&l&(yiyaﬂl@lmeteroaryl ; (alkoxyalkyDheteroaryl;

(hydr%)g}r/n)?gg:?g%gqo %P&g?{;%a{%l ]%qrglatf{{{i'oﬂyyll}apn%tn%gﬁ(a ]¥1|etcroary1'
(hete&wgbglﬁ&ﬁiklléwe}é}gﬁﬁ[ Qéifdﬂ)ahpﬁﬁhi‘)ﬁéﬁéﬁi lﬂlﬁbﬁk?@ﬁétkroaryl

I‘OX& het eroary car OX et eroary

(((alkp(s(uéfpgy Wmh@lﬁy})}mt%yp%é(@kﬂgmﬂn kyl)heteroaryl
(cyan%gﬁ%ﬁg gll%}'&k yl e o?rpﬁgﬂeﬁ)apﬁt[g 150 ?5&%}carbonyl)heteroaryl] ; (alkyl)hetero aryl,

et er oar roal k het eroary

and (Kl:(l()@lkkvhﬁmombﬂjb Ea rﬁmhﬂi?@if(/}(%f)emﬂ oaryl ;

[004{]&3%&%%%}%1#@ tagel?gé}ﬂ{:}? ;Qse{ gétgﬁ ﬁzlelltt /1 rgroupQ as[used herein, refers to an
aliphfti¢ gnphp de.goayC 1)4hﬂkflrgnamgaltl]1at if substitutebwith @dmy&troaryhg@ui)

"Alip?‘lag(l&g?ligy,%gqeé e [%v%heexi ftﬂa' 0Lkl heteroaryl).

ar a ST 4e°a*net er oar al kyl
[0043)r oA Phetefoarsikgll" xedow, s usee learainf @fan to a alibgioap ge.gup Ci4 alkyl

groué?:tp%frig 51?13;'%%&?% E»&ééh agﬁeg\%%%wilhg?%lﬂ Sﬂoiﬁ Eé’lﬁ(&ﬁ"u&gﬁg’h\é\{e}o% " have been

definc @b&Ved a&}ibfer&ﬁhﬂ&yb@Qiptldﬁillylﬁtﬂ)sﬁhoe&wuﬁ 0fid 31 mbre substituents such
as allgplet?g g%g:gl)(/%lgylg %ygrgg@tliil gﬁ ploa]&ytwr ehs ﬁ?rtg?nealyl); atkenyl;
yr@lﬂb@cwamﬁ?(p%loaﬂ@l)ﬁﬂdyﬁﬂﬁﬁdrwycwaﬂ%ﬂ (hBeHrbbycuidnwualmgaryx

heteroary been defined above. A heteroaral kyl
heterparyblirsivacygloalinlonyt hgtergoyrlod kpiqay oYy eheteroaryloxy; aralkyloxy;

heteré%ﬁ@l&é&e QFogyl 5&&&031%311 Eﬂl’dﬁy | catlboxds alk@ﬁ&&&%&ﬁ}llkﬂky]carbonyloxy,

hydr oxyal kyl”, hal oal such as trlfluoronethy );
amingabayyl; alkalmwlar@w @&fq@}lwlca(rmlmqk)w yal kyl ;

h
(cyclﬁﬁfkgfaw a%n&{e{g;l( y() zﬁ'S/C pibio E'aﬁﬁhgyirzlﬁklﬂ{bonﬁaﬂmo

roaryl o

(heteh@ctysmasbd)cewomylaméyo eigranyy oaﬁ;fi/aékidéﬂayb%yiﬂmmo
heter%%xﬁjrléga;}(l!y@y mlaeha xycg%%r%é%?laﬁﬁﬁ arnﬁthﬁf o?g@%lxy acyl; mercapto;

rboxy; carbony
alkylanifmnd,aauﬁonyi urea;l th;ducwr, salfigrhoyti ﬂdfamlde 0X0; or carbamoyl

[004%]50/ %‘i}’% a 3.F %mbgl%uP é‘%t]‘eﬁsoto aafrowlg gr % fR -C((())) (such as
-alk)a-r(é(my Iadmrrbfﬁm_;dda;mal Oalkylcarbonyl") where R* and "alkyl" have been defined
{% er oc qar bon
previfiab e A 25T SR et prsues
[004BFt @5 @ﬁécyhaafrb @ﬂth@lyi"rtﬁr "hhtetcmr@ﬁr' adflaglto ankaqviy(l:(a))r ona
i e T S
subsGAAQPIEPHeviohS94eFinds used her ei n, "acyl " group
refers to a fornmyl group or Rx- C(O) (such as

-alkyl-C(O) -, also referred to as "al kyl carbonyl ")
where Rx and "al kyl " have beelq def i ned



previously. Acetyl and pival oyl are exanples of acyl
groups. [00451 As used herein, an "aroyl" or
wO b@vaowes oyl " refers to an aryl-C(O - or a  PCT/US2007/004737

heteroaryl -C(O -. The aryl and heteroaryl portion of

the aroyl or heteroaroyl is optionally substituted as

previously defined. 11 WO 2007/ 100664

PCT/ US2007/ 004737 [0046] As used herein, an "al koxy"

group refers to an al kyl -0- group where "al kyl" has
[0046bem whed hewsih, pndoikony! group goi4R| toas alladdDHerpup whege "alkyl" has

roup,refers to a group having the
been AR O ReRY or - NRCCO O 2 wher el n Rx and

[0047RY Azaised herin, actcarbachoybogreup nefel®io agrourbkavamg thieastiucture
I aral i ket er ac ati.c eroaryl,
0 CGRR SR R REVIGRE A8 R i R iRES BhoVerand R” can
be ahpli‘é!fcb@t)yy ar%;ﬁidﬁc rlﬁbgﬁ'bSydléhlrpm@ﬁd:j  heteOXR or he¥efd@y diphatic.
00481 o b i s by e e S o BBt ociom

when lﬁ%@&adﬂgfe%mal groupabpabeabator ol chnuphanaisea as m i@Brmal group.
phati c group substituted with -3 hal o For

[0049] ns“e%‘#ﬁ?é hetaip & ‘dainakiahein”igreun 5y afegn ghighay c&ﬁ?J“P ppstituted with
1-3 h@gg{fp Fdox‘sinﬁiﬁx?& Hfértéhﬂ hafalkYP Al thiBLp _CEfers to

0051] As used herein, fo" group refers to
[0050] SCABEI—IJ&Ed hegda R m¢rerpta’s gumpe*pfermfal-sgﬂ or -S(0) 3- when

sed. | | Yu 8] d xsHl Leel .
[00513r oxgspu&h e?eglll tayo stuLfg gﬁup’?ggelrt’%ﬁ_ g {O?%RY egagwen{?ermmally or
-S(Oyswher vsediinteihallyand - NRx- S( 0) 2- NRY- when used
[OOSiAbt g Qsaleltil Vmaixss%use? e§0uq‘:‘&% E‘%fs‘ta'rucgfg rNﬂgf§66§dNRYRZ when
used reemafaslytandt-ma"ss(m@m‘é wigfn0)s2d mmlwwherm’é(m‘ﬁ, 2n&R” have

agg duai)edtermnally or -S(0)2-NRx- or -NRx-S(0)2-
been 8Y%internally, wherein Rx, RR, and RZ are
[0053]ef AastdalResir, a [sﬂnﬁﬁﬂioyﬂ'SgrUﬁp eofhs e i Ardcait ﬁﬁ(l@)b 'NRXRY or
Qroup refers e )@r m nakl
NRGHEH R %'fsgaﬁ%rmly Iy SRS DR GBR, i used internally,
wheréihqv@RYEém?%@éﬁr&ulafbawl s incl ude al i phatic-S-,

cycl oal i phat.i c- "S- yl-S-, or the lj [ 0055] As
[0054]s efys Headdieeiy a- §\allfﬁ'—rr>ﬂygmugrref9f§ toePeR sW#lsn nsgddptpally epd -S-

wheniited 1ﬁt@ﬁ1m193\krhéfeﬁﬂ@x has%o@n de\fmg@ abiSRd B henasbd s\(ﬂfanyls include

ereln has been defined above. Exenplary sul finyl
ahphgﬂl@ﬁps:yclpﬁbpw@ &b pptdti e-tBebke. aryl - S(O) -
cy | | aC S ) - .
[005%e ! é% ggé;lc (sﬁiﬂng/}ljg%fgﬁﬁ }eﬁerg(tgz-%(aO)cﬁ lv@ﬁh lﬁ\ééd 1%‘19 1nally and
S(O)+ when u@e@osae]madb' wdhetbin &7 dias been d@ﬁnerdcabwe @x@mplammiﬁsyl groups

d .
RS @D 450 LR Ak SUILE: MGt
heterEcxqunilmhyne-S((’r))}nbr¢terogryitﬁiQ)+ roc thedékeal i phat ic-S(0)2-,

(cy al .o

[Oosg‘y o' é‘%?%) ferpin. "&))%?y ] % §P%r%§{§ é$ h§‘1td) at | cg'éi%fléemmauy and
-S(Ohendien alsgd inBr) [Py, wherein R* has been deﬁned above. Exemplary sulfonyl
groups include aliphatic-S(0);-, aryl-S(O),-, (cycloaliphatic(aliphatic))-S(O)-,
cycloaliphatic-S(O)2-, heterocycloaliphatic-S(O);-, heteroaryl-S(O)2-,
(cycloaliphatic(amido(aliphatic)))-S(O),- or the like.

[0057] As used herein, a "sulfoxy" group refers to -O-SO-R* or -SO-O-R*, when used
terminally and -O-S(O)- or -S(0)-O- when used internally, where R* has been defined above.

[0058] As used herein, a "halogen" or "halo" group refers to fluorine, chlorine, bromine or

iodine.
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(cycl oal i phatic(am do(aliphatic)))-S(0)2- or the |iKke.
[ 0057] As used herein, a "sulfoxy" group refers to
WO EDdee4 or - SO O Rx, when used terninally apdr/us2007/004737
-0-S(0O- or -S(O-0 when used internally, where Rx
has been defined above. [0058] As used herein, a
"hal ogen" or "hal 0" group refers to fluorine,

chlorine, bromne or iodine. 12 WD 2007/ 100664
PCT/ US2007/ 004737 [0059] As used herein, an

{00591 al\k wsgdherom gh "alkokyerbanyl,& MW&@WWS%@ thetggm carboxy,

e G S50 Ll o PAIEE Sl bt -

[0060As Alssreld hexedi, an "allhoxyzﬂkyb{yeﬂeisytb anraifyd igsouposuah as klgyl-O-alkyl-,

h | kyl.- 0-al kyl - wher ei n aIkyI has been
Wheregb‘l%#ﬁ }58 é P ®As used herein, a "car bonyl "
[0061] efA%rusé@hex@(xQ)i "carb&;ﬁ%l‘&feﬂﬁa u¥eY-.herein, an "oxo"
rs éo =0. [0Q used herein, an "am noal kyl "
10062} ef“ér@e Besels ag{ Pﬁ‘bt’iﬂfﬁsf‘m oN-al kyl -. [00641 As used

[0063[‘ e rA%'d%ed Beref, %ﬂgﬁﬂnkﬂdalkﬂef&*é@ td ﬂletﬁﬁxcﬁiré (E)E)Emﬁﬂkyl-
[ -. [ 065] used herein, group

{0064} efl‘ér@e@ exeie ag tcvmaéiﬂé" ot ety erRee RC HalkS -

[oossht *Ng%%& ﬁere% QURIrda@ 86 S feferk l?&ttétsweﬁl% AVR*-CO-NR'RZ? and a
RZ 'when used tergp nal | A -NRx- CO NRY- or
"tmouxmgr@aa WS ot stinsgure rNRer@%rN% R vOﬁb‘FIeVﬁ‘Fd tsemigallysapg -NR™

Co- t& ve been defi ned above. 100661 As used herein, a

guani di no" group refers to the sjructyre - N=C(N
NR*RYS-NECR¢n usd internalty, wheteRRha/s ahd &7 hoee bretidetinsdabove.

00671 used , re| " ) ®rs
r0066) o et SEaEidiga g Rt S Bl PEG Y
R ))N‘(&?‘R"De&mdﬁemxmﬂ Ia‘bhm beef@6Bded abog'ener al, the term
‘vicinal.. refe Sy to ,t I acement bstit.uen Xp Y
R AE R R T o AT S N
wherémRXSdﬂdSRY ha@iegndefinad dtmsieed to adj acent carbon

oo TSl S0 ot LD i S S FSTLP lgph Eh1  Boup

includ 3V dR SnéréRaffon Hib18s Giliddein thé QIBistmi&h&re@b Rttddhed to adjacent carbon
substituents are attached to the sane carbon atom
atom§.00701 The terns "terminally" and "internally" refer

(006910 ThPRnéAEFhE RPMOemitIOrerditd el dcentnb 8F sbd@RientsAdn a group that
géoup is term nal when the group is present at .the end
inclugds tecoranerstdathasyatoms: wherein: the pubstiieats are aifdrdeg &g thegpme carbon

atom! N€ chem cal structure. Carboxyal kyl, i.e.,

RXQ(O) Cal kyl is an exanple of a carboxy group used
[007Q)er Tttty "tepmipabyand "interes iyAIrefrh tmthe hecap ¢jf ajggoup within a

snFEN gl N e oS T et
furthet emded tetheAbstf tha denictletyctural Rgbogydky, i.95 R7O(0)C-alkyl is an
e:xamzfl)lleké/tl a %9}7 %roﬁgqlséﬁ %ﬁ%’i@‘”ﬁ&’@fo&b i& f1ténal when the group is present in
the middle of a substituent to at the end of the substituent bound to the rest of the chemical
structure. Alkylcarboxy (e.g., alkyl-C(O)O- or alkyl-OC(0O)-) and alkylcarboxyaryl (e.g.,
alkyl-C(O)O-aryl- or alkyl-O(CO)-aryl-) are examples of carboxy groups used internally.
{0071] As used herein, the term "amidino” grdup refers to the structure

-C=(NR*)N(R*RY) wherein R* and RY have been defined above.

[0072] As used herein, a "bridged bicyclic ring system" refers to a bicyclic

heterocyclicalipahtic ring system or bicyclic cycloaliphatic ring system in which the rings are

bridged. Examples of bridged bicyclic ring systems include, but are not limited to,

13



al kyl -C(0)0-aryl - or alkyl-Q(CO-aryl-) are exanpl es
of carboxy groups used internally. [00711 As used
wheoogitmest he term "am di no" group refers to theCcT/US2007/004737

structure - C=(NRX) N(RXRY) wherein Rx and RY have been

defi ned above. [00721 As used herein, a "bridged

bicyclic ring systenl refers to a bicyclic

het erocyclical i pahtic ring systemor bicyclic

cycloaliphatic ring systemin which the rings are
adamdntanyatbrbdiramyl) isyeplH2 i thred, bicrslel2 21ochd, kigkelaids3.1Inonyl,

sSSP S, S R ZOSTLIGO S

blcycle:y cu@{tﬁ andl2 6€d1yi(a~tri:ny!cyxﬁ3 6[120327]21})1)}111; Vi brldged bicyclic ring system

can b giaefly By 3 2 en S Sty My o ipglugine

carboRyadkd, Bidrycydiky, andhdlogikyl suchnd trifluoromethyl), alkenyl, alkynyl

eyclogily et oteocidpelb BRtrimal apRaes pry dgteroaryt

alkox é;laldaneyl&ty, 'ﬁ@fe@o@@MI&ﬂM@n bby 6% m;eﬁasoaatyll@x& drailkelaxgi ng
car boxyal kyl , hydroxyal kyl, and hal oal k
heterqaralkyleeswoqa@ylhth)eroaawéewp CEPRPh oxya%wa& %Eylf:arbonyloxy:

axmnc(c%i‘&Jan"l Ml&ﬁt&wlmn%t @ff&&é‘lﬁ*l@%%ﬁ&lammo,

terocycl oal k ,ary heteroaryl, al koxy,

(cyclqa}lcyld&vlawbwyylamwe p@ég@@b@wmf@x gralkeylgargnylamino,
meteJA%%ﬁ&ﬂﬁPlééﬁgﬁéﬁﬁllﬁﬁﬂlokgﬂ cycl&ﬁft LRI %Xﬁﬁéﬁﬁm@r oyl ,

eroa oxy oxycar?ggx
heter@arklyhmbanbbnyb@Wteroamilqyb@dmmmmommﬁ %Mrﬂafm aeyl, mercapto,

sy G Sl A PR HeaMB e B0y PP

[0073r a&é@féeddtemm,yhadumg;oup" or "cyclic mmety" include mono-, bi-, and tri-cyclic

. er.ocyel oa arbo
ring s%ﬁtg?lg Ipa@é%lng é‘P’ﬁ%fﬂ)aPclP( Eéét?rk?cylagal nqhatic aryl, or heteroaryl, each of which
hasbé&ﬂpﬂﬂumwﬂbm@ﬁhamylan1no heteroaralkylcarbonylan1no

yano, | 0,. hydroxy, .a L,, r capt al kyl sul fanyl.. .
1007, A Sysel orsin 2 St PR T = Biape g e gipigic group
(e.g., Qlﬂ{}h) araups, alk&fﬁ $oups, d;tsﬁldyrm iBhuips).” Ayahight @lishapic chain has the

‘cyclic noiety"” include nono-, bi-, and tri-cyclic
strucfirgyg syst ens i ncl udi ng cycloallphatlc
-[CHH@I, UHREY ¢ IRk Dh@iah@he@d’liﬂhatl@&hal’iﬁlﬂ é’tﬁeﬁgﬁt ah@ﬂ@t’ib ﬂ{am that is

ch has been previously defined. %O 74]

substﬁg;eé,mth ORE ordppmmhetl% ggguﬁs Admanche @llgh%%@ﬁé]@psd}le structure
-[CH@] -1t QP g:?ﬁt’ﬁg'eﬁ 0958 4BphdiR doup;Hoehed (PR, beAd ik@iphbtic group

roups, or nyl groups). straight aliphatic chain
in at }egst qqq:enstgqqeuc rtarm plipiptic chaipaglgdes glisylichginspalkenyl chains, and

alicyr}i SRGRE it BB ol Rlafld i By PArkAefifitd Movhat i ¢ chai n

stituted Wt or nore aliphatic
[007Fr olipsphuasdiaptionaitly amsphm "dS vbrs intanchangeably withdthe parase

subﬁ%{ Sy ungg%g{ﬁteg | Sy WAL éma&.,g%ameameq Siffion can

bé"an al i phatic’ I n at
optionaly be stimticged With dneronnadre phlmtmncsl; auqh szt uusgatﬂdlgpherally

abovg,lhc%% SeXgﬁanﬁe%/ {)y &h lcﬂfaﬁ c@ag es b@d/ag §1es %%89%ejntlon As

eny are
descfﬂlimi h:dilelasme Vaphblem ) IyZasﬁi},st,tRIi,dd Rl4sandstﬁtier variables contained

Lnterc a hr ase bst
thereif ORGP R PR DS R, TP AL BB iaY s pffgrvise
noted, B4ENbF M spadific @Riips ﬁa&hﬁhy vbﬁalﬂabm JRUWREA, R, R, RQ,GR’G)J and other
vanarg? rsec:ogtlét?rfgdlt gr%pnt g’an bseuocptlo%glly glﬁ)s!tlltllt w1tgto%g 09 ?rpoeré gubsYnuents
described herein. Each substituent of a specific group is further optionally substituted with

one to three of halo, cyano, oxoalkoxy, hydroxy, amino, nitro, aryl, haloalkyl, and alkyl. For
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above, or as exenplified by particular classes,
subcl asses, and species of the invention. As
walemanotsed herein, the variables R, Rea, R2b, PEBUSR03004737

R4, R 4, and other variables contained therein

formul ae | enconpass specific groups, such as al kyl

and aryl. Unless otherwi se noted, each of the

specific groups for the variables R, Rea, R2b, R3,

R 3, R4, R4, and other variables contalned therein
instancemnticyd ;grmqrmhl‘qc subggntedywighlakilytshlfamd and thealkylsulfanyl can be

bst ent, s ..desgcri | a

optiorglf3 3} et gl i R RER o RAS Poonly Pt hitBll, Bipf) nito,
aryl, hafalkyd, Mz&bylofAd‘E&i aniditioyremh exam]xleaﬂhle @yg/lpalkyﬂpauhyn ofa

e oeS s R Yo e S VB, cvme

alkoxﬁ,ﬁ%?c;@ya Riths halehkdyl, tantiedkydi Wihel tayd Akiblagrphipand Hobﬁd to the same
al kyl sul f anyl can be optionally substitute

atom SR AReBAGTISNEE SO AaiTS, BB RIRT™ aﬁy’@rts%sigefa‘fﬂtﬂ gie atom(s) to
Whumnhgygnﬂxg&gl hal oal kyl , and al kyl. As an additiona
exanpl e, the c:ycloalkg‘t ortion of a

[0076 c ye |ggxaq:rklj thyectaip O ' Wgﬁthﬁrepxgﬁfqegﬁm tpy term "optionally” or not,
refersstH zﬁéf et eLQa(f Bﬁl@?ﬂ Q?Jéﬁlsﬁ'uctﬁi’@ﬂﬁh thalifAY of a
I 0X nitro, Wien two al koxy

smq@evqumumeet tmeeidict sybttm;etstam; deaﬁ@bﬁctﬁboaqpra&@rﬂeﬁmtmﬁ and below

in the c{%‘zc@’i@ naclfl%%ogﬁmﬁéjﬁﬁl %%Hm}ﬁ%: tgé gﬁ In Qle%@%@%ﬂ@ﬁe i’ﬂdﬁé&ted an

opuomrymuhbt;rutdd@wm canl' Iyl st substitoent at wieh $wbstifutablepiesitidnyof the group,
ter 0 v or not
and Wi o SR ) s b A yigred vty more than

one sibstitudningelected frafn ofpeaificingoinp,ithel Slﬂlshatent caarbe m&@e tiefsame or
substituents. are, descr, e de

it YRS LB SE T Tort 58 % BB GRE g <3 Be bound to

anotheXAAR) sash bl tpbalkih) kefinod fifosbizgclidwing syseehn, g, both rings share
optionally substi a substi

ed gro an ha tuyen
ore MR (ATRTRATG PO TG Toie ROV TSaRE o (G ons of

substifRéfls EABIoRSELPESS fnvertidare Mosgi c6RIbirdtibHS tHak EesGRAN bR formation
substituted with nore than one substituent sel ected

of stapleopr cheapediyiipasiblg compoundie substituent can be either

[0077h af¥ stabid §iedhRRlicaly RYEHIS, "PASdeld BBreif) refel@to compounds that
substituent, such as a heterocycloalk | ., can be boun

are netgubstaptialby al;er%whgrugpfbjggecb Wﬂgmnﬁw allgwy fq;rotlhﬁx,r production,
detecgiﬁlé,r %g&%%ﬁ%ﬂtl% tr%{ehr}gcw ifRafon, aR@%Be ferQx% o? Bﬁfr@ of the purposes

one ordinary skill in the art
disclqgiell |heredn.ofriones erobediments, @ atablsfcomneyad or ebfrmls?ally feasible compound

is on? ﬁ)a % %%P?Q%nﬁhk%lt%ﬂ%ﬁ%én p@%l?a {Ser‘ﬂ‘g%ﬁe o'ﬁ?‘l%@%'d?necss,y in the

resu ormati on i r chenicall
abserfcea] nhxh&tumwrmhmd&lemﬁml?ﬂ%aﬂi’ve cohdisions, fex atdeast aweek.

hempi a [ej
ou SR AL B SoBE IS oS B Hiird to contc
therapeljceffeat ot checmsmﬂed pamst tand a8 {ypieailp rdetek'ranrred phawim agen surface

area, Sr{eﬁtigl‘? t I o({] ?odﬁq éig%te E at?%& g’ﬂg III%F ! %8? <\énesg1¥p ct)]‘l’,]dosa s for anlmals and

humatis{(Bhsed &6 rhidli@hihs pbﬂm%ﬂeﬂ‘eqﬁm‘b@ af H@d}t ﬁnfaae)Si“saibkcmbed by Freireich et

nd or chemi ound is pone that
o oGRS e RN 5513 8RS r By e i BBty
deterhBAREBHU R fand Qe lofh tieht) $&ee gak&&ﬁlﬁlﬁcqfables Geigy
noi sture or other chem ca ﬁ%reactlve condi tions

PhacgiRonsiFal, Sriabtk NepOB o) AL (RS Rareshhergin, Spaigal i t o
mamdARURE IR edehings as the amount reqU|red to confer a

15



therapeutic effect on the treated patient, and is
typically determ ned based on age, surface area,
waowedoghooeeaand condition of the patient. The PCT/US2007/004737
interrel ati onship of dosages for aninmals and humans
(based on mlligrans per neter squared of body
surface) is described by Freireich et al., Cancer
Chenot her. Rep., 50: 219 (1966). Body surface area
maybe appr oxi mat el determ ned from hei ght and wei ght
[0079bf Unhess pdtdrwiﬂe.sta@% stractyres depictadihier¢in arapise seagdodyclude all
. P ' . . .
comef 5 TSP AR A 1B, (ot oms o e
structareh foremample, We R @6d Sk0068vralGY f0820¢V4s30Madric ckiei 9F) and (E)

Unl ess ot herw St d tructures depicted:-her
dounlg baRd Fofienafy LI santirRio TR eE Fhefrie Bl
stereo@ﬁ&?tdaDﬁBi_hiefB, :Ts;ibl'él?ﬁﬂrﬁﬁﬁf&mieﬁc, cﬁﬁﬁﬂergﬁﬁﬁﬁt,fﬂ%nd geometricI (or

conf or pat | ona ornms of the structure;. for ex £ .
confopHE AN SRS i 15 R TP o8 26 HEHHE 958 R Bvention.
Unlesk éihe@Rthe(stked, d04RALBMBAB Gorh& RIS corPpsur{dé)of @ikling&ition are within

conformational isoners. Therefore, .si ng(l‘g ] .

£ nsél?,lf:@’res depicted herein

the scepe pEtEHBYERP. Addtienallysunless| otharvasea i
are aléd ARLA B SHBNLAE corAPSLAS MR UG on®f in RO PEREARS 6 fIRlok more
m xtures of the present conpounds are within the scope
isotopg¢altyrrnrichod atomsn  For ighimple, ephpewiids haxingithe|preggnt structures except
. ¢ . .
or o R of 8 ) IECATOURIEAL o MER G000 By
1C- arrif@ssgricheverarbarcarstwithinl thestcope of thésingetian: sicheomipgunds are

usefuf: ﬁ%’{ %ea%%ﬁlgeag %al&%gélgﬁélg §§ pxco%!ép %%f({g&%?tg%ﬁ(apéf er only

Sence-o rmore 1so enri ched

II. atQormepodmals: exanpl e, conpounds having the present
structures except for the replacenent of hydrogen by
de‘%t eriéﬁ’i‘e&cxé:?rgf’?ud}%% or the replacenent of a carbon

[00803y Bhe prdfent bivehd€n providds enkthadshfimadudating duitivity lof a smegsarinic
of this.inventjon.. Such.co unds are. useful . far

recep{Ry SABIREISIEE SiePyif CONACUTR RS PRI BAL 4 SPARRing g dagmule |
assays. |1. Conpounds: A. Cenerify Conpounds [0080] The
present invention provides nethqgds of nodul ating
‘activity of a nuscarinic re conprising the step
of contacting said receptor (' cpnpound of formula
l: R ( P)m (Rb)g R4 RP4 "ViM)n RB Rea |

or a pharmaceutically acceptable salt thereof.

[0081] R;is abranched or straight C,.,» aliphatic optionally substituted with 1-3 of RA,
wherein up to 3 carbon units of R, are optionally and independently replaced by -CO-, -CS-, -
CONRF-,

-CONRFNRF-, -CO,-, -OCO-, -NRFCO,-, -O-, -NRFCONR'-, -OCONRF-, -NR"NR, -
NRFCO-, -S-, -S(0)-, -S(O),-, -NRF-, -S(0),NRF-, -NRFSO,-, or -NRFS(O),NRF. Each R*is
independently halo, -OH, -NH;, -NO3, -CN, or -OCF3. Each RF is independently hydrogen,
or a branched or straight C,_g aliphatic group optionally substituted with 1-3 of RA.
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or a pharmaceutically acceptable salt thereof. [0081]
Rl is a branched or straight Cl1L 12 aliphatic
wopioramsbd y substituted with 1-3 of RA,  wher ePOT/US200D004737

3 carbon units of RI are optionally and i ndependently

replaced by -CO, -CS-, - CONRF-, -CONRFNRF-, CO '

-OCO-, -NRFCO2-, -0-, -NRFCONRF-, -OCONRF-, -NRFNRF-,

- NRFCO-, -S-, -S(O-, -S(O2-, -NR F-, -S(0O 2NRF-,

-NRFS02-, or -NRFS(O) 2NRF. Each RAis independently
10082haRo, is-LFR 5, Wiiapein eaglpZ ism@emdex@p@,borgbgmaq:\rppchlally substituted

| Y i ifs® tionall
branch GREALAREL Y a8 B QTGN B B s oponatty
and indépdRentlHrapdic20 67/-COBEEZS-PCTPNB TR 7SR -, 10082 106 %, -
NRBd;g%_- ZBRS, wherein each ZB is independently a bond or

optionally substituted branched or straight Cl-4
-O-, -NRPOIONRE., ab@ONRA N TNRD-, tR PGO-,c8F b8 (0)NI(O) of -NEE’-, -

SR8 RHE A ARSI 8 . S BUBER e 3, 1, v,

or -O€P;. Eady endédgNRRro genNBBEEo nally BB Bated Ca-g.aliphatic group,
“S(())-, -S(O 2 N - (O 2NRE- NRBS(Q2- or

an optipyriiy(sepstirisd cyglealipiasic; an Pﬂ%@éﬁgﬁ &Bh%tﬂg}te%%? SFRfivg,calipjtic, an

tiorl b&{mf@%gl-, EafbpiiRalls sibidiened dertdayyiydr ogen, an
P ‘°%a(§§i38nal I ye su s?i t u{;bed (@:I §§ al i phatic gaﬁ’)up

, an
(0083 p i/ tsmadtivglss Rostid By tagetipe Mot the Atprisco ViHC Brey graaphed form a
5-7 m%ﬁ%%{'édtmgl% HRH%Eb ﬂa@ltﬂfashbftituéa cy@Rd %ﬁ){ﬂgg)‘pﬁonally having 1-2

I t'ut ed , or ah optronally substi
heterdatores owlependeqtipgaeciad frormblt DvasidS. Rea and R3 toget her

it L j t ; -
10084}, heh 86 BREELch ot 2o e oolh 2T filepdidBbty e Bofd oran
optiomal byl substifntadbramthied wa kirgighta® i ngiphatic chaihevheatiomp to two carbon units
ei_ndependent | y.selected from N, O and S [ _Ec GRS,
of Z* g5 SR i an ROy ey S oG GRNR - EONR MRS,
CO0,-j ndependently a bond or an optionally substituted

ool SRR (7 G AR A INAED. 2. S

S(0)J-NOERNAR ) INR -2 ANRESE@)BY or GIR OSEOSNRC-. QEMR R is independently RE,

-CONKNR-, - C02-, -0OCO, -NRCO2-, -0-, -NRCONR-,
halo, - @HONR- | -NRNR-, -NRCO-, -S, -S(O-, - S(O2-, -NR,
-CN, b§(&?£\.“:€ach M&i@hgpend@ﬁtlyﬁé % Bﬁ'optigﬁeﬂfy deBstitited C,.g aliphatic

i ndependently R halo, -OH -CN, or -OCF3, Each Ris_ )
groun, gg eptinrrdht $‘§)S%§*€ﬁdd§y@¥ﬂall_ahattfpﬁv RaPrallysuBsittedthetrreay cpaliphatic,
an opBlohRARbStinAEPHRI, ofAn OPEbIR ubsiiuRS Hctdtb A,

cycl oal i phatic, "an optionall'y substituted )
[0083]et Altengierdsnl Ryplad poc Raateeeiber withithg atomsde mhichothey g attached

r . : :
3 20,0 Qb1 U L SBRLT) e d AR eponats
havingol -Rthietsho 4ty indeperdentlyiselgctefl drom &, ©, andSyivdierein Rop is attached to a
| al.l. [ I j i

oL ISR i AP SR, SURBLH Ll hepy o
formslellgat b 6f Ryntdgetiisr vathdths atethetoewhicR2hey geattachsedddrn @ 5-7

membered partially unsaturated optionally substituted cyclic group optionally containing 1-2

heteroatoms independently selected from N, O, and S, wherein each Ry, is attachedto a
vicinal carbon atom on the fused phenyl of formula I.

[0086] Rj; and R'; together form an oxo group, or each is independently -ZéR5, wherein
each Z° is independently a bond or an optionally substituted branched or straight C;4
aliphatic chain wherein up to two carbon units of Z€ are optionally and independently
replaced by -CO-, -CS-,
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carbon atomvicinal to the carbon atomto which Rea is
attached on the fused phenyl of formula |I; or two of
wo2iw7iioges her with the atons to which they arerP@r/vsmhee4737
forma 5-7 nenbered partially unsaturated optionally
substituted cyclic group optionally containing 1-2
het er oat ons i ndependently selected fromN, 0, and S,
wherein each R2b is attached to a vici naI carbon atom
on the fused phenyl of fornu 00861 R3 and R 3 c
-CONRSgeﬂGBﬂR?NRﬁw aﬁowx oog?ﬁbuﬁ‘TR CQOEa ) rT§R| INOBE rrdé?n@WR

NR gtl ona SU Sts??Zt’e énc dep {&elpirzglygﬁRb%P@)éf or3"

NRCSm))zNiéh EaC}lﬂR'inB intlepepidantiypRE ,dlaiwoOihr-Néh mfﬁ)i,scbf OZcOCFs Each

1 S S g S BRIt 51 355l oot

substmmmphah% optroﬁm@ subsh%ﬁeteroc@eloaltﬁﬂml,onally
- OCONRC Oq-ze L S(O-, -S(0O2-,
substitytgg aryl, %(ae)omﬁ@ﬂy Slm@ﬁ(f@) tema‘fy NRCS( O) 2NRC-. Each

[0087?6 Al?erh&l%l’yeﬁ%%ﬂ IRy, tBEeth&al#h the@bms M hichNe®y are@acldd form a
. is independently hydrogen

5-6 m@gthemqlamtspng@}j §qbsf1mt%cx§10%1p§pqubﬁ%q p6 I&F’G‘bﬁ“’g Optionally substituted

heterdkicaNAhdtie. Substituted cycloaliphatic, an optionally
eersu s0 P?ut ed het erocycl oal i phatic, an optionally

[00883 ulRst dnd R 'etdgathet formy amercogORBRilGagh i ipdenendenty ) 2Ry, wherein each
Dis mecieﬁ{ax?cﬁéélng t t[o%g%z ]a{/\lh%hﬁlﬁﬁﬁﬁ; éu‘ﬁgdléﬁtedaﬁ' d%?’ s@rﬁ’i%ﬁi bgj aliphatic

ons ey are attached form
chammehﬂnenex]b to pwpmasuolnylmta lof € tame eptianallyy aafl |1rpd¢at-‘m<ten®1w raplaced by -
CO- ? menbered optionally substituted

’ﬁ% eérocycl oal i phatic. [00881 R4 and R 4 together form
-comn%;mogm?m -OIC@ALIOCE-,i-NERE S heeal- 13NR':ZDRNR WhEONR -,

b ent Pt |
NR" N st |‘%% @8 ~b anggg)d O%(és mt (gﬁ?j%“?l phﬁl{g d)é'hal n
NRPS(©),8IRP-UEat® %\i\@mdapéaﬂenﬂmRPshalé, -D}ar-N}thNOmaIGI\y o ROCFs.
Eac hIRC%j elppggﬂpe o elrégr %lroawced IP Xpﬁ@g&’éuﬁsﬁ@’ed -dlmg%ﬁ[ﬂ. oup; an
optio nmstltute 18h§{ﬁ9@n optiSnally subSlited hefetddytoaliphiific, an

ii\li‘bé) 2NRD-, - NRS( NRDS O) 2NR- . Fach R7 is
optiop Hisited Wh@f aﬁgpéonalmubs dhetgparyl on, or

[0089]0%%0 £3G5 0RD ahd ni #¢ERENGESN Y. hydr ogen, an
optionally substituted Cl.8 al i phati c group; an

[009@ptn &rfkPl y substituted cycloaliphatic, an optionally

(000! igé(; gd heterocycl oal i phatic, an opti onal |y
tituted aryl, or an optl onal |y substituted
heBeroaSWmﬁ{:Gbmun@ﬁls -3, pis 0-3, andin + pis

3450r§ [Q&Q{’LnISOZ [00911 g is 0-3. B.

1 bst

SpeC|f|c Co us * Substituent” RL :: A
[0092] R,isa branched or stralght C,.12 aliphatic optionally substituted with 1-3 of R,

wherein up to 3 carbon units of R, are optionally and independently replaced by -CO-, -CS-, -
CONR'-,

-CONRFNRF-, -CO,-, -OCO-, -NRFCO;-, -O-, -NRFCONR'-, -OCONR'-, -NR*NRF-, -
NRFCO-, -S-, -S(0)-, -S(O)z-, -NRF-, -8(0);NR-, -NRFS(0),-, or -NR"S(0),NR"-; each R*
is halo, -OH,

-NH,, -NO,, -CN, or -OCF3; each RFis hydrogen, or a branched or straight C,.g aliphatic
group optionally substituted with 1-3 of RA.

[0093] In several embodiments, R, is an optionally substituted straight or branched

C\.12 aliphatic, wherein up to 3 carbon units of R; are optionally and independently replaced
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[00921 R is a branched or straight Cl-12 aliphatic
optionally substituted with 1-3 of RA, wherein up to
w@2@anem units of RL are optionally and i ndepeemestoy004737
replaced by -CO, -CS-, - CONRF-, -CONRFNRF-, -CO02-,
-0OCO, -NRFCO2-, -0-, -NRFCONRF, -OCONRF-, -NRFNRF-,
NRFCO-, -S-, -S(O-, -S(O2-, -NRF-, -S(0 2NRF-,
-NRFS(O) 2-, or -NRFS(O) 2NRF-; each RA is halo, -OH,
-NH2, -NO2, -CN, or -OCF3; each RF is hydrogen, or a
with pranched or strai ght C1.8 aliphatic group optionally
COR1BEOL UM SrbohibinifonStherb@093L | n sever al

R is an opti onall\éfsubstltuted strai ght
{0094} Ty smﬂ@m@ﬂﬂm@ﬂal Rpﬁammuovﬁ saibptiyped traeht &ripealiphatic. For

examl) i3 et M A0 o, DGR R 58, cach

of whicB(iOpRtipnalls- substﬁtutedomtlm cbfﬁbmfrtado drydraxiye cyamo, oncmgkm_lamns thereof.

In sevg:fa;( gﬁ&xﬁpﬁa&lﬁbﬁ 0§ aaquiabqut 10 g’l}ggln R&gﬁpﬁ 1oy e?_lz_ﬁléjlm tdrtausttteagght Ca.10

alkyn$l, eadtobfl whith 1dumduloytituted. Ih lahexghﬁvé:é’xaxmlad Rariy b ,straughaC‘ 10 alkyl

that 1%%%%{1M tsé%st\mtpﬁ wi%gygfof E\ oPr cgémmh,addgpé% 'éylcaga&es,)kl isa Cayo

alkenmmﬂuf%l AN HJSL&JI@Bf)nds thik is 6Y€6mllyexBERUERd, w1Bi|-143Sof&1alo, hydroxy,
straight C1_10 alkyl, a straight C2-10 al kenyl,
cyana; OF gqn@htnamns_l_@ereg[f kyh%l itignal pXgprice Rinis pa optlonally subsntuted Ca.10

alkynyfiSubstituted. In alternative exanples, Rl is a

traight C -lo alkyl that is opti onaIIy substi t ut ed
[0095h| tIn sevegalofxamiles, Bn ixgymertionpHy slertityted hranghedfbp-tesaliphgtic. For

.y AT R il & SO o SRSl s,

each cﬁlwhn:h ip ppn@mﬂlyn‘abstan@dtmér Edfof halp, hdd!’otxb'o%&no or ComblnatIOHS
there%ﬁ.( ilg%??e.sra %&lﬂﬁes? '&1 P 5 Bpapx?ﬂédy c3l bd“l\’lg)llt '{xeagclr%' (]}3 10 alkenyl, or a

several ex a
branchpd C@n@hlkyn;ﬂuemml dfiwlach ransetrtidutes. Maledmph@thgmpﬂfm R; is an alkyl

o 508N ot el PSR bt s Ay iU i
alken\ﬂvhh@d‘ing 3-00t¢ dﬁﬁﬂ)lb Pposdbaid it vpeonaliyt slmbﬂi-ltﬁteaif Ihakditional examples,
ydr gx cyano, CO ti ther eof. in several

R ‘S@RQHﬂPé%uy s'i"%‘te&lrlﬁf“%ﬂ%ﬂgg %:gl Y& kyl, a branched

[ooqé?v_tih%eaédseﬁﬁbomﬁ{enes Rbﬁ@@@tmgn@, llahplhzitWIa.breﬁﬂfedQI; ,2 aliphatic,
S unsubstl%ute ernative exanpl es,

cach GRWEIGRF OPL ALY TS TR (W Bt nf Fos bEc gpbinations

therebfdl 0 or cyano. In addi tional exanples, Rl is an

al kenyl having 1-2 C-C doubl e bonds and IS optl onal |y
[009E bl Sy exebermb @RS, (P 6 alcatberipite F Ri pae ertiogglly and iridependently

replaeai waﬁabka) Sulehi-t Lﬁ-eﬁbb (R@RENBH cERbihatighdmaebs. (00961
I'n several enbodi fren Rl i$ a strai g?ht Cl 10
W

(0098] | revevel embedisrents l‘i?eas estraightsCi.pleleil cstraighf (- ip plkenyl, straight
C,. 10%1&8&% )z'b‘?arfbﬂ&l @ﬂ?zl 4111( Wg.ﬁn%hédlé% a‘ﬂ%ﬁ% Jor%ré}{chg%% 1z al alkynyl, each of

cyano, I nat1,ons ’eof
whwlseweptafvnaﬁmbubhtmdswtfub%tquZ‘\ carbon units of Rl are

10099 1LORL Y ABHaiRNGEL 8098 B tiYight Cy.1 alkenyl having 1-2 C-C double bonds
or a branched Cs.;2 alkenyl having 1-2 C-C double bonds, each of which is optionally
substituted.

[00100] In several embodiments, R; is an optionally substituted straight or branched
C\.17 aliphatic wherein 1-2 of the carbon units have been optionally replaced with -S- or -
S(O)z-. In other embodiments, R, is an optionally substituted straight or branched aliphatic

wherein 1-2 of the carbon units have been optionally replaced with -S-. In several
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replaced with -C(O-, -S(O2-, -S, -0-, -NRF-, or
conbi nations thereof (00981 In several enbodinents, Rl
wo so0a/1etesai ght Cl1. 10 al kyl, strai ght C2.10 al keemUs$2007/004737

straight C2-10 al kynyl, branched C3_12 al kyl,

branched C3-12 al kenyl, or branched C3.12 al kynyl,

each of which is optionally substituted with 1-3 of

RA. 100991 In several enbodinents, Rl is a straight

C2_10 al kenyl having 1-2 C-C double bonds or a
embofinzenth & iCalipiRtigh (O lipheticioy aliphatic-Faliphasice eapdrefevhich is
optlo%aqukug%tltsﬁ(%gcﬂﬁtﬁnz n#gﬂa%%fd}{ox H%ﬂlt() reglkogt 2(%'1&%111% tions
theredft Fair ghample Rr mmﬁeﬂcyl@lfomﬂ)dkywﬁllwlmnﬂ)dkﬂ 2aahf of which is

%le %]ﬁr units have been optionally replaced with
option 0)2-. In other enbodinents, RL is an
[0010aptih @a\aérhyerﬁb&ﬁmbhﬂsl R(lissdnr aptiohallpsubstianedstehi ghti thmtdohed

wherein 1- t car.bon units ave een onal |
Cui Aigrebcabegriny -2 of e i B aye Doy aIs Brpbrd with <C(O)-, -
,or PCT/US2007/ 004737 enbodiments, Rl is

al i phati c- 8?032 al i phatic or allphat|c‘§all
-COze Jatpepsralpmpedimentsy By i amppionally sphstifeted stipt “f ‘sfa%?hed

Ci2 Qﬁﬂ)l%tlchryl‘fgraﬁlbne%x%ﬁ’unw Hak ®eerftdpPtkd with QO BAd hAdther carbon
ereof . For exanple, Rl is an (al k%sul fonyl ) al kyl or

unit h(aa|bksn rsplacad Py F O kin severd kmpdighendh Ruds ap geyldaah| y

(allp}&ﬁgﬁ%ﬁ‘ﬁ%@ gaht:ﬂ 0dQddrobhy1 ?ﬁﬁﬁﬁ:ﬁ{ gi@ﬂgﬂlé@c@ft&rbﬁ]ﬂ)%ﬁqﬁﬁﬁc or

tituted stra branched C1
carboabn[pgatalmhmwmmlloﬁaw vedeh drontionaly Rehstitgedwith 1-3 of

Ligna ag -O or -CX2-. In
halo’gig’vléorx 2] Lbéar%!ﬁbrg’gné f%&%&'&u%&g&)}rgcﬁ ionally substituted
[00162] r Iaii sgiaérabembodinehesg RCis dit slacdafroro: wher ei n one

carbon unit has been replaced with -C(0O -, and anot her
car@ppn unit has been replaced by -0-. In several
enbddisents, Rl is an acyl [e.qg.,
(alTphati c) carbonyl], (aliphatic(carbg@nyl))aliphatic,
(al ijphati coxy(carbonyl))aliphatic, or{ carboxy [e.qg.
I phat i cQxy) car bE:yI l,, each of whichs optionally
£

substitutedywth 1 hal o, hydroxy, {cyano, nitro,
combi natfons th [00102] In sev
enbodi ments, Rl is olNe sel ect edNHgom

HN OO F HO



OO0,rw , vwF 20 WO 2007/100664 PCT/ US2007/ 004737
lz, aaa~NHOO pOOo0----0H O N Il ~~ .11
woRMN1@ep4 . fW a .h/ilya .I1tNV , alll IfV , BCT/HSB0A004737
, , aa 21 W 2007/ 100664 PCT/ US2007/ 004737 AN S
(]—|NNH2 ~r-4--o00-: - -14 HNOand 2.
Substituents RR,, and R b: [00103) Rea is -ZBR5,
wherein each Z$ is independently a bond or an
optionally substituted branched or straight Cl-
al i phatic chain wherein yp,to two carbon units/of ZB
are tionally

- - CONRB- , -Q02-, -0OCO,4 RBCOZ-
% - o- - NRB . - NRBNRB-/—RRBCO-, -S-, /
- S( O) -S , -S(0O , -NRBS(O)Z-, or“a:“
- NRBS( O)2, B- Each Rs is independently RB, halo, sOH
-CN, or Each RB is i ndependently hydrogen, an
opt i onal I s st ituted Cl 8 aliphatic group, an
optional | stituted ;}(/IEI oal i phatic, an optionally
substitute N et erocyqglQal i phati

A ﬁo YL

ESA
MCK"WCRO, Ao ,%ﬁ<

s ek

: . ‘LMV}\—Y

:
%—< . —
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optionally substituted aryl, or an optionally
substituted heteroaryl. Alternatively, Rea and R3
wo ogetiiess4 Wit h the atons to which they are attBChE82007/004737
forma 5-7 menbered partially unsaturated optionally
substituted cyclic group optionally containing 1-2
het eroat ons i ndependently selected fromN, 0, and S.
Each R2b is independently -ZER8, wherein each ZE is
i ndependently a bond or an optionally substituted
ed or straight Cl1-4 aliphatic chain wherein up

epend ntIy repl aced qy -CO, - CS, -CONRG
RGN - C02- -OCOs - NRGOO2
Q\IRG!\IF@;I - 5-

, (
“ \NRG, \ S(0)2NR-/ NRGS(O 2-, or |NRGS(O) 2NRo-. Eagh 2
R8 i s A ndepen RG alo, - - CN, 3 ’
wnr EAC is |u5§§:r%entl hydrod®n, an op?i on IOILy@?S
group,

sdbstitutéd C1_8 afiphatic “dn option
su itute cycl oal i phatic, an optionally substituted
er ocycl phatl c ~an optionally substituted aryl,

al |

N r an o heteroaryl . [001041
Al ter na er, t oget her w he atons
whi ¢ y ar n 5-7

partl aL\L,y saturatedf/ optionally/ substituted cycli
gréup dptionally 22/WD 2607/100664 P&FdUS2007/ 0047

haV| ng Q 2 helsd mgglg &Qq@gndently sel ected from N,
wheér el n attdched to a carbon atom

1901031 Rnclp 4°R o Wbcisen brsh 21 lcmldlezpenmmly Homd o aaldpohEHy Albstituted
brancthgg of %%ghw 2L Iﬁlgtlc cleh rx%ﬂ#@em up 9 1% %%ﬂ)/a\lshﬁ%tg g% ya4 4 Optionally

together wt
and na@qp&emlyfrsphpghby 530- rfé:ﬂ‘aeﬂstm R& tcaNRPNRPsgI@m?t LLOo-, -

NRB@@% o(Eglt }g}égat oms rn epe Ill%glg cltggdcg{’]alﬁ: :KT h%}” 2%9)2- -NR®-

,-S(BNRRerein each R2b is attached to a vicinal carbon

NSO AR SR ARl e Sadrigmts ot "o, or ocF,
Each éb?asmh@pemdbnﬂgﬂ@dr(fgé’ﬁodi SRnally Gubstithted@ R Bﬁﬁ‘hdtﬁ %roupI an

|
°P“°’§MPY "q’epmﬁégcy"goaﬁf’{‘%&sa gl\;%g’goﬁﬁg’bglglﬁgﬁgdrhmrmwlwhphatw an
optloﬁa:ltylsﬂbatlﬂuteai aryh)er n apﬁbﬁdl'@rbr meﬁféaIHeté?Bargﬁ Rﬁé;h%{l%i% Roa and R

exa IS a

toget ﬂbnRé gt [ ops Ehﬂgr eof
l%ﬁr k& 0y i whichithey argattachedi fﬁﬁtl iadn@ memelyezed partially unsaturated
optiondIBALWBLtitufe SEEEE gjrou?ﬂgﬁwnm Eénta?ﬁ% A 5 oétém% mdepﬁa%ently

gtl onal | v substitut am no. For eXxa

selecte 6ﬂg§r BHoghifois 1Pé§f@négmti)p-ﬂfﬁsc\)vh¢mmmach ZE is
indepéﬁdé?itl@%tBdi’ﬁ&)l‘%ﬁ%?ﬁ@ﬁallfﬁﬁﬁn&ftec] H\Jﬁhnggl@gl ot § ?g“?éé-é %}Phatlc chain

substi t ut ed n severa
whergip ypite twp C@;?PP GAHS PYZS atesenitionaliyl amdrindeperident! ¢ xgiiieg by -CO-, -

CS- J@?@"NR'G ,RebnNr Gﬁﬁg{a.%;b?l (car bony)) | ani no,
nyl )

(c gal kyl (carb am no, (al kyl (ami no) ) car bonyl ,
oo ek SEet anNﬁo%‘éR%oﬂQCONlb?- REL,i-NRA®, 69 .5(0)- -
S(O)zqaﬁfkcﬁ,f -S{BVAR -, -NRCS(O),-, or -NRES(0);NRO-. Each Rs is independently RS,
halo, -OH,
-CN, or -OCF3. Each R®is independently hydrogen, an optionally substituted C,_g aliphatic
group, an optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic,
an optionally substituted aryl, or an optionally substituted heteroaryl.
[00104] Alternatively, Rz, and one Ry, together with the atoms to which they are attached

form an 5-7 membered partially unsaturated optionally substituted cyclic group optionally
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is optionally substituted. [001101 In several
enbodi nents, R2a or R2b is an optionally substituted
W@ 200k4106e4M no) ) car bonyl , an optional |y substi t BCBUS2007/004737
(al i phatic)carbonyl, or an optionally substituted
(al koxy) carbonyl. For exanple, Rea or R?2b is a
(met hyl (am no) ) carbonyl, (ethyl (am no))carbonyl,
(propyl (am no))carbonyl, or conbinations thereof, each
of which is optionally substituted. In other
havuég(]al%&eégoathg 1éqlegqggerpt§y Q@Ie(cmgit ﬂq@nﬂ ,c,@,rdmirﬁglwhercin Ry 1s attached to a

carbdrPABMVLHAT RARY arbbR ' carbonyl ,
or COI’TblI nat i ons c?rhgirqe eacﬁdhbf? ¥%A%tta(cﬁ ﬁa ﬁ’é?f{;ﬂ’q{?yl of
formylagst i t ut ed. Addi ti onal exanpl es of R2a or R2b include

O SERASI oGSO G RIS B it o
5-7 rmmbflrreqi saﬂmﬂylwaahiayecsmmmaﬂjdbtﬁiktlt&tg@ &gk drbus 6&%@&1{ having 1-2

i t aken toget her
hete‘tgﬁqg’g%ér ‘%}P&S"“‘F&g‘gﬁ?@ﬁg’t (ﬁ’e%f’% Vhereia Rel Rk gitached to a
vicingk G‘arlxmm!erreﬁh prerfusall phenynseforhatagd optional |y

|tu clic oup_optionally having 1-2
1001 G410 R 5 b tiEnsibiudin PR s biromer Bon ayaDle, andbrss
emboﬂi\meﬁuqu em:b]nd?ﬁpa ik iyddogaghed to the phenyl of formula

ooé 8@’[ arbon atom adj acent to the carbon atom
[00147] am\lRP‘lhﬁwl“Fﬁe vehen gris kob. oo Rzeisatisblzed towbe afre structure of

o S PR R0 05 8 SAARR Mot i et R

1s attachedat the|6 erof m%ﬁommrucgm@inayxoauﬁmmafut ed benzo[ d] [

I enb
R TR C—
Raa Of nglsgpéa]g}phaé@)@ainbmcmlaal@%tlthﬂﬁb ast qoaitiniony thereof, each of
whlcl’:r'fkS twhaﬁ Ef)sﬁ)iglﬁg?al ly_substituted

rocyc For exanple, Rea and R3 taken
[001({9(} gigtqq@q:rab\pmhodlhwnm BaportRyy, Wharc bptidiayy sﬁlﬁﬁlt@:%& BRRA For example,

Raa of REBS AR RITA Yo RNt kS gl Bl fatSama Doy L 1 & e

(alkyHamire)Joarbuniyt mcydnmxkﬂ(@mab))aﬁbsﬂyrf 6f 8rdbination thereof each of which
H-onyl that i's optionally substit eq

-lsoptlor}aﬂ}{'fu tgﬁ%ggroups [00113] In several enbodi rrents q
[00110§ ITh several eramlﬁaﬁda R2borirs,, hmme&;ﬁ%%n_&t@{b& t8d Of
r

I n _severa I men ea or R2b
(alkyﬂEgrnH%arq@a‘? 6‘5@@“0’6‘?1 hitbadtied @lhléﬂtlc)@ﬂbudﬂ,rm‘mptlonally

bstituted YslRo2y)BdBoay10 :
bl e a9t 3 5 MRy .
(ethylgrglrp%g{hqul ](Q,qogyléﬁnm@@)cg;—t@gpl oprombiratipgs thereof each of which is

Opuomamemmwdl Yin ofifdRexaBRE e%p or @a%: C?Z(grrtetﬁo (iient |y

ond or an optionally substl ta ANCH
(ethopgf)pgpam'l @Ioproxyaq:qrmli @u@jxapqarw,mrrcomhmmohmereof each of

whlclfggﬁgggé’iw §1?bsﬁfutélc %@@itﬁ&%&%&gl % %%%Réﬁ%@p adgiﬁngthyl)carbonyl

(ethyDearipgnyl, Qﬂpmarbongl, (butNIRCEENRR. or coRBINRGs therbbICRE of which is
optio sotit%l% 4 ~S(O-, -S(02-, -NRCG, -3S(0 2NRC,
[00111] In several embodlments q is 2 and two of Ry, taken together with the carbon atoms

to which they are attached form a 5-7 membered partially unsaturated optionally substituted
cyclic group optionally having 1-2 heteroatoms independently selected from N, O, and S,
wherein each Ry, is attached to the phenyl of formula I on a carbon atom adjacent to the

carbon atom substituted with the other Rab. For example, two of Ry, and the atoms to which
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-NRCS(O) 2NRC-; each R6 is independently RC, halo, -OH,
-NH2, -NO2, -CN, or -OCF3; each RC is independently
whg@vagen an optionally substituted Cl1_8 al i phet/U82007/004737
group; an optionally substituted cycloaliphatic, an
optionally substituted heterocycl oaliphatic, an
optionally substituted aryl, or an optionally
substituted heteroaryl; or R3 and R4 together with the
atons to which they are attached forma 5-7 nenbered
they agpéttashed hyd thetphenylafddrmyle I dein phaptienally sybstitpted
2d tionally substituted heterocycloaliphatic.
benzo@gflj’iﬁoﬁonﬁéeveral enbodi nents, one of R3 and R3 is
[00112hde perdd ridbodanerptd Briakhhd RosartisR§ takiere thgothen shithdhoatoms to

whichitheferbtagiog foim 0l abtes Brieln st PRy Rusfuted
heterd&ﬁcl‘oﬁxi@a_‘tic_, FrtexamBleR2-and ®; taksHopeheOwith thestoms to amich they
oo st ErD RSO hE s Ra  gs SE SR, 35 oxamples, oy and
taken bR EHIRD ity the WRsth t0vRIRh GReyfard attRdRHI 6rrd AAURHyMBES (BH)-cRhyl that is

~first carbon unit is optionally and independently
optionadly spbetitutegl witlHl-2 efuerauBecond carbon unit is

[00118 Etlh QB eni it BAS PERACAH 3 Yantl SRLPR GG s B¥depCtiddhily hBRH or methoxy.
the rR 3 is hydrog I t her

remal ni ng'R3 0 rogen. n ano
{00114 }riJo devesaltembmséments Rz am R-Rishale hygdrdgsnaer methoxy. Other

S T i A

and R 3.i s i SusperdsR]andB/gr ogen or a

thyl Jbonylam.no. 24 WO 2007/ 100664 c .
o SERRGaSTE RIS ot Moy hoh e drgesagienty 7 Re, wherein
each 2t hyindepdadangtl pabond opyr otidndlin subktButdi branthed or straight C;4

o TG it s MG GRAR Ay g pgepcppentsy
replad@@y03@-acPLAYl ani no, each of which is optionally
coNRE: 1 QNIR49S RS Pt B NI CONRE SR ONEE,
NRORGHE! St 08 -5 Rhs(B)C, -Se0H-, LR T LISRORNKE-RNRFS(B)3, dis

chydrogen. In _several exanples, one of R3 and R 3 is

“NRGKOBM o arch Reds Hsiepensieatly 8 7halg il edHy, NO, -CN, or “OCEs; each

RC is Al e R@attlyaRidr Al Moﬁ@dﬂf ag s%b&iéut'%& t‘éfg ABpRAR: %rﬁup; an optionally
, an e

k
i ndependent I'y sel ected from N, S, and 1 )
substitutedichirleglipigitiss arroptionglly syltivgied heterpcyeloalipkativnpn eptionally

. ' q .
o QRSN B0 iy o RRERAE 0 g e ot iy o st
to whiclgthef ateatttached troxy 5-7opembered optiondlbt mbgﬁmd, cycloaliphatic or a 5-7
aal. | | & e t liphatic, aliphatic,
memEEl SLRIR dbsinn IR HRIGEXASRARRE | = 51 PR
[001 ¥ i svegpl RBnbodiméEits, dne ofiRd raod &b is lindependenglly aaxcptiohaidy
ne. .Qf n | S~an_,opt J. | ' - .
substi et Red PE BRSO E BRLLC WAtcte SHRF S KhB00 Bpify of s or R is
optionaliparkt Ddependgnty psplacad dyt-EO)-¢ ABHRAI -8 (0).RIrepmRirBitipas thereof; and
hydr o . Faor.ex | e, .one of nd 31is R .
the it onys [TEraepn B P Ao ey eyt nd R e straighe
optiop¥N P EEstidlitey C;. 4 hEpHadicysoqisywitetyin,a ikt carbophnit isyptionally and

. . nmorpholinyl, piperidiny[, piperazinyl, 1,4-dioxanyl,
indepgnd r}tﬁ’-WYaﬁF‘?s\Eyl , each of which is optionally -

-NH-E HAS hiséddn@davidnlunit i3 optiohdlyoandindérlient By @PRice@bY LC(O)-; and the

het er oar é'. ,. cycloaliphatic, heterocycloaljphatic, .
remaglingRa of K3 1§hxg§@¢’en.o£'ban’ other cgtedimeitopre of R3 and R’ is optionally

substituted (methylcarbonyl)amino and the remaining R; or R'; is hydrogen. In other

embodiments, each of R; and R'; is independently hydrogen or a methyl carbonylamino,
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.thereof; and the remaining R3 or R 3 is hydrogen.
[001181 I n several enbodinents, R3 and R 3 are each
w0 peeperwsaent | y hydrogen or halo. [00119] In sSPURUS1007/004737

enbodi nents, R3 and R 3 are independently -ZCRG,

wherein each Zc is a independently a bond or an

optionally substituted straight Cl_4 aliphatic chain

wherein up to two carbon units of Zc are optionally

and independently replaced by -CO, or -NH. R6 is an
N,N- dmnethymlm;acaybb@tlammoe athylcerbnnyiasting; pyrevtidigai? Sgdan-1rds

plpengg/ 5 tgi(? rﬂeﬁ}ﬁ WSB%I%B%@(P N%Qfgﬂ@t?& Va\,'amnﬁé’a&t&ﬂﬁ Nifinocarbonyl,
cyanoQpt mﬂmb(warboutbdamtnm each of WHiER 6§ oftivng By ewlastituted.

[001 lmg ﬁle\(rre'%%);ngtpggmgl{&?, o??? ec} e@ﬁ}%{a %m até\ optio n,Balff‘)t' %ﬂ)%tl&(?ed
heterdé:}%lo@ﬂ@lhdtﬁb satbgeirtmb@ingdR{ er RE ychykbgdh alini severEbexamples one of R;

et R e 2 IS

heter&dt@ﬁﬁ iddépEslicatl§ soresie iRk ReshAe scmﬁdhbp&abinm@nybmgg is
1-2 het eroat ons seIectedfromN | n ot

hydroggampt ether examles, pac p5Re Ad Bgds hér merTberseheroR g iphati

ltfhall P S¥bBRR @kvﬁtﬁclh@%fhm%r @BxPRiyaf 1Y heteroaryl, cycloaliphatic,
group st Ft%t ed 5-% nmenber ed hetggrloc);/%l oal |Edr&m]¥|?:e¥0ﬁ2t, f}é o

heterwlclqahahatyc, shipfaticy ptkexy.gxohorcombingtiensdhereof; pad the remaining R or
R’ is %ﬁ?gﬂyg e\ggﬂo géﬁr&)%g e esr B IPQ/ fsréﬁl dpﬂlioﬂa@y Qﬁﬁélntuted 5-7

or OvaO i n-2- ony , €ach
memwred; heuemcaploabmtﬂcwpmbslly su!ms@@ntedzmth\m’zzgmgtmpsmd the remaining

oo SRR oMM A g1 IRt i, 1.
dloxcﬁmﬁyl mtrhaﬂidaq’uwtrahmopwang; tinpnompho iyl amariodingl, @1pendmyl

d ndently selected fromhydrogen, O 0 NNN
Plpefﬁ?‘ﬁii EJQ‘?%@‘H%?S NHNHNH:H Irv, <ND'~~ O- Oer -

1,4-dhiatk/1, eM}QNhMﬂld\lb'thiﬂaNHsuﬂstﬂthhd Wvith 1-®olflh@lo, Bydwox ) @mano, aryl,
heter(%rgfl,(c):\ycloal\vilplll\tlllacl\ﬁletggcycloaliphatic, aliphatic, alkoxy, oxo, or combinations
thereof; and the remaining R3 or R's is hydrogen. ‘

[00118] In several embodiments, R3 and R's are each independently hydrogen or halo.
[00119] In several embodiments, R; and R'; are independently -Z°R, wherein each ZCisa
independently a bond or an optionally substituted straight C,4 aliphatic chain wherein up to
two carbon units of ZC are optionally and independently replaced by -CO-, or -NH-. Rsis an
optionally substituted cycloaliphatic or hydrogen. For exaniple, Re is cyclopropyl,
cyclobutyl, cyclopentyl, cycloheptyl, or cyclohexyl, each of which is optionally substituted.
[00120] In several embodiments, R3 and Ry together with the atoms to which they are
attached form a 5-6 membered optionally substituted heterocycloaliphatic. For example, Rj
and R4 taken together with the atoms to which they are attached form an optionally
substituted 5-6 membered heterocycloaliphatic having 1-2 heteroatoms selected from N, O,
and S. In other examples, R; and Ry taken together with the atoms to which they are attached
form an optionally substituted

5-6 membered heterocycloaliphatic that is optionally substituted with 1-2 oxo groups. For
example, Rs and Ry together form pyrrolidin-2-onyl, imidazolidin-2-onyl, or oxazolidin-2-

onyl, each of which is optionally substituted.
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N OHN N~OO O/ 0: ' NOOO-~S---~NHNN e
ONO-N ONHNH 26 WO 2007/ 100664 PCT/ US2007/ 004737
w@2@7/m@eN NN O O- ANHO | NHNHNH O N Op¢I/usido04737
N NHNHNHNH{ NH N NHj7N O NONONH NH\ JNH
NHO NH HOOO ON-NH NI NHNIN/ INH

[00121] In several embodiments, R3 and R'3 together with the carbon atom to which they are

attached form an oxo group, or R3 and R'; are each independently selected from hydrogen,




OON OONN OCp-~o0i- O- O- 0- N NN NNH -~
| -4 2'7 WD 2007/ 100664 PCT/US2007/ 004737 /r N N O\
WO 206W10@060 Oer O o NHNH NH NH NH NH O NeCh/NS2007/004737
NHNCNi O NHNNHNHNHNHNA 4- OHO ONOo NH
0,1 ' NHO'NHONH NHNH NH ON-N7 HNN --N

11 0/ OF JO-O'~r. NHNHNN | ~NO.~- NFFN

N1lk, r ~O NO p- p~p

l}lH f}lH l}lH l‘\lH NH
l ? ! i | ’ ’VYV‘ ’ n.erV\ 3
o—
\ 0 0 :(j
o
N .
I;l/\ NH NH NH NH O N\wH
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and A 29 WO 2007/ 100664 PCT/ US2007/ 004737 4.
Substituents R4 and R 4: [00122] R4 and R 4 together

WO eomenseHxo group, or each is -ZDR7, wherei n PEDHSZD/004737

O/

is independently a bond or an optionally substituted
branched or straight Cl aliphatic chain wherein up to
two carbon units of ZD are optionally and

i ndependently replaced by -CO, - CS-, -CONRD,
-CONRDNRD-, -CO, -, -0CO, -NR C2-, -0-, -NRDCONRD,
~OCONRD-, - NRDNRD-, -NRDCO-, -S-, $’(O) -S(0) 2-,
-NRD-, -$(0)2NR D_' f" -NRDS(O)ZNRD
each R7 is RD, hal o,
and each RD is indepe dentl

het procy al i phati c,
opll ong|+y subs?it d heteroar o

Several enbqgdinents, R4 @?ﬁ R4 are e |ndepeQQQntIy PR
hydrogen. [00124] I n several ’embodi nent's, 'R4 and ’
are each independently optionally substi t ut ed
Cl_4aliphatic. For exanple, R4 and R 4 are each

I ndependent|y hydrogen nethyl, ethyl, propyl, or

utyl, each of which is optionally substituted.
F 5] In several enbodinents, R4 and R 4 are both

hydr ogery. ot her eﬁgodinents R4 and R R

optlonal

or 0. 45. riables o, m p, and q:; [00126 and gﬁL\
ar g each™ngependent 0-3; however,, m+ p 4 , 49075, N
6. In several mm0|nets p are
_—(both 2. 8]) EacpH is|0-2, 00 29] gis 0-3.
6130] I n seweral enbogH nts nd p are egah 0, 1, o}
ok 2. In othewwenbodlnehts ,n isve or, 1. Inmﬁeveral M

enbodi nrents, g is 0, 1, 2, 3, or 4. B. Sub-Ceneric
Conpounds [00131] Anot her aspect of the present
i nvention provides conpounds of ala: 1 I N P(

R2b I R4
ym (R2b)q J 5 :
I l 9 )
P / A o

.H N NH
/ O=<
(o) ) HN ‘\
o ,li/ Z 0
— —
N , N N N
,W‘ip > le\p B ,VVIV‘ ’ M,*F >
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R0O4 R2a R3 R3 la 30 WO 2007/100664

PCT/ US2007/ 004737 or a pharnmaceutically acceptable
wa@alw/100ses eof , wherein RL, R2a, R2b, R4, R 4, PET/S2007/004737

and q are defined in fornmula I. (001321 R3 is

-ZFRi 0, wherein each ZF is independently a bond or an

optionally substituted branched or straight C 1.4

al i phatic chain wherein up to two carbon units of ZF

are optionally and i ndependently repl aced by -CO,

-CS-, - CONRE}, - COmbstituents Rsand®%: - 0CO., NRECD2-,
R
[001222 ar{}ﬁ{ g{é%lg@r fqrré%‘o p,_l\ﬁgﬁgglso Z;_Ei%E\%vem e%ch ZPis

mdepenmsyca) buydpr anRpdiensily su@txmmkmz@ndmdtdr;strmht Kak eliphatic chain

whergiftlp 19 M caobimics GRe o ooty o Ffuchondehy gppis Flp o

CS-, group; an opti onal |y substi t ut ed cycl oal i phati c,

o ST b0 Siche Pl or Ao ocon,

-NRP3HS | INRP@O-,h8t esaay.yLS(o[)zo,aI\B& Fsi())fNR'hdap (m)zl Yr

NSO e € R DB GeioaGe S0t gL Toy oo S8 RO s

1ndep%hd1¢?iﬁl§ﬁhﬁir&ébﬂl Bn VPESRILIY suBstititell \®) s QBPRART LBl Sad(n%t%ﬁauy
optionally and |ndependently repl.aced by -
substxt@d cyc]e@qpt@tl altmﬂ@su st@heteroc&@hpbaﬂmtmnally

substltgt'ed m NR SN%Q;E%: -NRECO-, - S,
C_ -

AR do -NRCS(O) 2-, or
lﬂﬂlwg(se)/gﬁmn O@msant |@dﬁn@§®m mewndaantlwd@ogmm

[OOI%Ngﬁ'seveMnbomen@' 2 s% a?@%h?&i%%nﬂ&ﬂ@p@ﬁ&%mﬂ' ¥ubstituted

rogen, an tlona UStItUt

Cia a@"pb@'tl!” Bor @‘@mpé‘ﬂdi‘d andRipareiceett indepsndently hmragc@megryl ethyl,
| hat
propsi (% le%chsyl%?%nc li'{ g@mr@g%%&@f&&?a i phatic, an

or an optionally
[00125] stttseVenabdnhedlmemsr R .and ROGiSHdthAydtdegen. ds ptet embodingents, Ry
nvention provides conpounds of forrmula 1b: R
a“dlatar)e%f’{hh #b)q | R4 ROA RRa R3 R3 Ib or a
phar macgut i c¥atigbles aemi, pbdrel gal t t hereof, wherein R2a,

[001% brh aﬁﬁ’p ge ?ébch%%de&ndaen{f; Oﬂ’i; hgéveegr(,jmq-l— pis3,4,5,or6.
[00127] In several embodiments, m and p are both 2.

[00128] Eachnis 0-2.

[00129] Each q is 0-3.

[00130] In several embodiments, m and p are each 0, 1, or 2. In other embodiments, n is 0 or
1. In several embodiments, qis 0, 1, 2, 3, or 4.

B. Sub-Generic Compounds

[00131] Another aspect of the present invention provides compounds of formula Ia:

R4




are defined in formula I. 31 WO 2007/ 100664
PCT/ US2007/ 004737 [001351 R1 is a branched or
wa@oodilglss4 C, - 12 al i phatic optionally substitutedr/vs1oa7/004737
1-3 of RA, wherein up to 2 carbon units of R are
optionally and i ndependently replaced by -CS-, -
CONRF-, - CONRFNRF-, -C02-, -0CO, -NRFCO2-, -0-,
- NRFCONRF-, - OCONRF-, -NRFNRF-,- NRFCO, -S-, -SO) -
S(0)2-, -NRF-, -S(O) 2NRF-, -NRFS(O)2-, of -NR
or a phenoyceNiERlly Fegentabin spls theseef, wherein, Ru.M4e, RoNBg R's, N1, gy and q are
IG5 fhas been defined in formla 1 [001361
deﬁn%ﬁﬁz%er aspect of the present i nvention provides
(001329 @@mnangf wheseitu¢agh| Z - is imdepgrdently larbofiekoiy py optipnally substituted

brancg%? ed pr stra 51 Et; é%%@ %heﬁ& Q&/I'l‘]%ﬁé%ﬁs &&&%@ﬁéoﬁ‘%ﬁﬁp Bf"E# gre Cf)ptlonally

and mﬁe@bﬁdendgfrepiacbd by {QOACE-, - Cq}GUiS-K}ORRENREa maﬁpmo
NREQ%) straight Cl-12 aliphatic optionally substituted
¥h 1-3 of RA, wherein up to 2 carbon units of R

M{sﬁamtmén abgjé)mmﬂ INRERRA] eNRFaOLeBLaGQU}bsS(Cﬁ,iS, 3S(O)NRE-,

S kRS QLG BN Rormachadepty Ko o, M QNH:, -NOz, CN,

- E R r i
or 8;Egch R !\Hﬁﬁ dptgxg%ﬁ); ﬁgjl)béonag\i sﬁf)@}tated CQ ahbﬁa’:kc):z group; an

optlon s@,stm@g:glcquhphatéc @g@ﬁtlg@ql]yﬁ@gsqliiqtqdd?qﬁpquloahphatlc an
Opth[lQ%lg‘lﬁ;ktlﬁ%ed é’yl W%H%Bﬁ@ﬁﬁliﬂsubgtgﬁ@d nagbshh each ZCis

ependent | ond or an optiopally substituted
[00133] aliﬁnhenﬂ@nené@mb/i ghRs,owhere@l dagh &1 ii¢ independepti pdond gp an optionally

substhgﬁtﬂvw ﬂ'é gp sllljeﬁg*tsc alév(ﬁaﬂ%}alg W&Q&ﬁ‘ luéé{lggg carbon units of Z€ are

optlonmdependwy replac(e@(i}y ~CONREISR-CONB-"-, m -, -CQOs-, -
OCO_OCC]\IRC - NRCNRC-, - NRCCO-, -S—, -S(O-, -9(0O2-, -

NRC-, - S( O 2NRC-, - NRCS( O 2- or' - NRCS( O) 2NRC-; each
“NRGRBD-5-0-neeREAONRI-y-CEDNREH G NRER -, [MRECO-,NSR, -SI@N, -S(O)z-, -
NREO' - OCF3; each Rc |s i ndependent |y hydrogen an

optionally substitut ed C1 g

~S(0)NRE-, -NRES(0),-, or -NRES(0),NR®-; each R is independently RS, halo, -OH, -NH,,
-NO,, -CN, or -OCF3; each R is independently hydrogen, an optionally substituted C; 3
aliphatic group; an optionally substituted cycloaliphatic, an optionally substituted
heterocycloaliphatic, an optionally substituted aryl, or an optionally substituted heteroaryl.

[00134] Another aspect of the present invention provides compounds of formula Ib:
Ry

or a pharmaceutically acceptable salt thereof, wherein Raa, Rop, R3, R'3, R4, R4, m, n, p, and q

are defined in formula 1.
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32 WD 2007/ 100664 PCT/ US2007/ 004737 aliphatic group;
an optionally substituted cycloaliphatic, an

wepiaoramsbd y substituted heterocycloaliphati c, P@nus2007/004737
optionally substituted aryl, or an optionally
substituted heteroaryl. [001391 R 3 is -ZCR6a wherein
each ZC is independently a bond or an optionally
substituted branched or straight Cl1 aliphatic chai n
wherein up to two carbon units of ZC are optionally

[00135h R 1iin 8 dpnehieh T §iraisky Giee @liphaticptionalbgsubstipytsgReith'1-3 of R™,

wherel%ﬁgg%gﬂroNﬁ%gf Kl% tlonamdg g dentl_ygl%)%z%}ﬁgr «CS-, -

CONRRNRC |, - S( 0 2NRC-, -NRCS(O) 2-, or -NRCS(O) 2NRC-, or
t hey
-CO &‘ggd T 1 3%2&% gp eﬂéql Ia3E/5 g St éwged E%&Bg\ﬁgl ; %%il\ll%l:

NRFap-oup; an optl onaI I y subst ituted cycloaliphatic,

s, -§br onior M bR SRt o M RIGENET oo o o -

OH,WT—NUét@J f&t-@mar R ha[sBQéxf'r@éﬁr&Hhﬁldel&ﬁuwel y, R3 and

R 3 together fagrm an oxo graup 411 Anot he C
(00134 Wgﬁr"ég%ﬁto ithR/RATETS AEE R a&i g"é 480 p FERHA b
ld: R N P(C)m)n (R2b)g | R4 R'4R2aR'3R3 Id
or a pharnmaceutically acceptabl e{salt thereof, wherein
Rea, R2b, R4, R4, m n, p, and b are defi ned above.
[001421 R is a branched or ;s i gt -12 aliphatic
optionally substituted with wherein up to
2 carbon units of R are ofii ang i ndependent |y
repl aced by -CS-, - CONRF: R}: -C02-, -0OCO,
- NRFCO2-, -0-, - NRFCONRH n NRFNRF-, -
NRFCO-, -S-, -S(O {ReblS{O) 2-, §QO)2NRF-,
-NRFS(O) 2-, or -NRFS(O 2NR A"RA_I's hal o, -OH,
-NH2, -NO2, -CN, or -COCF3; A\ hasRBeen defined in
formula I. [00143) R3 is |mz;§pf%emdé¥uly -ZCR6, wherein
each ZC is independently a bond or an optionally
substituted branched or stralﬁht ClL 1 aliphatic chain

ora Mﬁ%@ééﬂm‘é@ll} QcdepRbfAaRQAerddE, bthePdin RS, FE Ry, R'4, m, 1, p, and q are

defined in formula 1.

{00137] R, is a branched or straight C|.;» aliphatic optionally substituted with 1-3 of R4,

wherein up to 2 carbon units of R, are optionally and independently replaced by -CS-, -
CONRF,

-CONRFNRF-, -CO,-, -OCO-, -NRFCO;-, -O-, -NRFCONRF-, -OCONRF-, -NR*NRF-,
-NRFCO-, -8-, -S(0)-, -S(0);-, -NR¥-, -S(0),NRF-, -NRFS(O)s-, or -NRFS(0),NRF-; and each
RA is halo, -OH, -NH,, -NO;, -CN, or -OCF;. RF has been defined in formula I.

[00138]) R; is independently -Z®R¢, wherein each ZC is independently a bond or an optionally
substituted branched or straight C)4 aliphatic chain wherein up to two carbon units of ZC are
optionally and independently replaced by -CO-, -CS-, -CONRE., -CONR®NRE-, -CO;-, -
0CO-,

NRCCO;-, -O-, -NRCCONRE-, -OCONRE-, -NR®NR®-, -NR°CO-, -S-, -S(0)-, -S(0)-, -
NRE-,

-S(O),NRC-, -NRCS(0),-, or -NR S(O),NRC-; each Ry is independently RS, halo, -OH, -NHa,
-NO,, -CN, or -OCF3; each RCis independently hydrogen, an optionally substituted Cy.5
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optionally and i ndependently replaced by -CO, -CS-,
-CONRC-, -CONRCNRC-, -CO -, 33 WD 2007/100664
W WBBeO7/ 004737 OCO, -NRcCO2-, -0-, -NRCQENRCS2007/004737

-OCONRC-, -NRcNRc-, -NRCCO-, -S-, -S(O-, -SO2-, -

NRC-, -S(O 2NRc-, -NRcS(O 2-, or -NRcS(O 2NRc-; each

R6 is independently RC, halo, -OH -NH2, -NO2, -CN,

or -OCF3; each Rc is independently hydrogen, an
4 optionally substituted C1 aliphatic group;
alipheipa gronnl ayopfisnelly suhstidute§ eydanlipitatici an omwneby smrcutyd
heterér%}g;%a!l Htgtg% ag?? 185&&%#9@#%1 l%)r/ a@ﬁg@@{e{ll&%ﬁgétytuted heteroaryl.
[0013%4t R's oA/ R, whE©ienth B“3s ugiepmauymndm ap aptioZalyi sibstituted

brancyPRRREHER Ly FrGhe <Bhn PP il cdiPRR it b7 4° g optiomany

and ihdependertBr leplacethby SCOf, -Z§-,a00NREH, s0aNRFNEMRP-CO,-, -OCO-, -

NREen RonmerectnE, BEBNRE-. RS MRG0 oSt SO, NRE

-s(e)g@ch- . NRCNRC— “NRCCO-, -S-, -S(O-, -S(O)2-,
c F%LR{CNRCS(O)Z or -NRCS(O 2NRC-. Each ..

-NR §é0 2 qrn éﬁ@ By» ofrRoptd B a%eylegém R QR TP é*iach R” is

mde;féhﬂ&h?}t drfoioRdRy sabktiRRba en §Lai 1ﬁ’ha$iél§5ﬁﬂ %Qﬂ)tlonally substituted

éc oal i phatic, an optionally sub itute
cycloglipktise g PBHOTab DIt T@rﬁrpmahphem;@pu@gpwlm%muted aryl,
tuted heteroaryl. [001451
Oranqptlg?ﬂg}f%bgpﬁﬁéyhé 5}9&24 together with the atons to
[0014{H;i 6Hemtayelw Rs and Rl fregethieyrfpmma an §x6 grapber ed
[001£A" ARBBLE Yop3U5 chd yﬁ%&ﬁ&&&&%&%&%{g s PR 1a:
0 ect o resent ‘i-nven
conpounds of forrrulale , N )M/n (R2b)q R4 R 4
Rea R 3 R3 le or a pharmaceuticglly acceptable salt
t hereof, wherein Rea, R2b, R4, 4. m n, p, and q are
define in fornmula I. [00147 4 A ranched or
straight Cl-12 aliphatic oppit wbstituted with
1-3 of RA, wherein up to 2 3¢ ' (
optionally and i ndependep epl aged by -CS-, -
CONRF-, - CONRENRF- , (R, (R4
-NRFC(]\IRF- - OCONRF-, - NR

or a pharmaceutically acceptable salt thereof, wherein Rz, Rap, R4, R's, m, n, p, and q are
defined above.

[00142] R, is a branched or straight C,_;, aliphatic optionally substituted with 1-3 of R*,
wherein up to 2 carbon units of R, are optionally and independently replaced by -CS-, -
CONR'-,

-CONR'NR'-, -CO,-, -OCO-, -NRCO»-, -O-, -NR"CONR"-, -OCONRF-, -NRNRF-, -
NRFCO-, -§-, -S(0)-, -S(0)2-, -NRF-, -S(0),NRF-, -NRFS(0),-, or -NRFS(O),NRF-; each R*
is halo, -OH,

-NHja, -NO,, -CN, or -OCF;; and RF has been defined in formula L.

[00143] R; is independently -ZCR¢, wherein each ZC is independently a bond or an optionally
substituted branched or straight C 4 aliphatic chain wherein up to two carbon units of Z° are

optionally and independently replaced by -CO-, -CS-, -CONR®-, -CONR®NR®-, -CO,-, -
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34 WD 2007/100664 PCT/ US2007/004737 -NRFCO-, -5-,
-S(O-, -S(0O2-, -NRF-, -S(O2NRF-, -NRFS(O 2-, or -NR
WO S(0DIANRF-. Each RA is halo, -OH .-NH2, -NO2PCF/OBL00D004737
-OCF3. RF has been defined in fornmula 1. (001481 Each
R3 and R 3 is independently -ZcR6, wherein each Zc is
i ndependently a bond or an optionally substituted
branched or straight Cl aliphatic chain wherein up to
two carbon wunits of Zc are optionally and
OCO-j ndependently replaced by -CO, -CS-, -CONRc-, -

NG R SN B RO 55500

~S(02-, -S(0 2NRC, -NRCS(O)Z- or -NRCS(O)ZNRC—

t nde e
—S(O)E%Fﬁ VR i SRR HOMRT sdh Rais P engithyr i, oL -
—NOz,OQN oRn &})lbl’f 15 @gbmc 1ig m%ﬂeﬁelgﬁy &!ydﬁig&h; an @tﬂmm]y ambsltxtuted Cis
optionally su Ituted cycl oal.l phati c, tlion
aliphagugEe it aP RO HBR bt SOy e GTaipBet S, A5 pprsB fufutol
hetero?:yQ%EhﬁHHti%darﬁbytﬁonaﬂ5/ saPstRiet @Rl dyarSeptnhil Y betshtituted heteroa:cyl

t er oar [00149] Alternatively d R4 to e
(001461 &% 116 B OHheTaLs cheh €5 ndsoeadetthy CRemLir SopRAtally Sgpstituted

branc tFa YL, ?hilﬂ’c %%&MI@ ﬁ?l\ﬁf aYé nikd Pt 4re optionally

00150] terna i vel and et ger form an 0X0
and lrgaepwenflm@qm@qedm@%e FONRn ¢ GOk 20CC, -
NRchj dr gge CINROCONIEL IS, fn@i\ﬁ{‘* «(r@R@co- ., -S(O)- -8(O)z-, -NRE-
Thl of ophenyl )t etrazo amno. C. Exénpla

-S(();tdﬁ@%unds (001521 Exerrpl ary conpounds of t he present

SN, € e; Qubstituted C;.

NREB{US G o SRS OHARE ot DT bl g sy Substicuted O

aliphd#STgrbiG2. G phioa By sub'Eabltai chl@lmhpmarayl aptinpainsidsbfuted
for . I, la, .1b..lc, ld 3
neteragSplEgiBRgtic, b SRy st ihees o Pty Hhbstieledbeferoary.
[00145] Alternatively, R3 and Ry together with the atoms to which they are attached form a
5-6 membered optionally substituted heterocycloaliphatic.
[00146] Another aspect of the present invention provides compounds of formula Ie:
R4

Ie

or a pharmaceutically acceptable salt thereof, wherein Rza, Rap, R4, R's, m, 1, p, and q are
define in formula I.

[00147] R, is a branched or straight C,.1; aliphatic optionally substituted with 1-3 of RA,
wherein up to 2 carbon units of Ry are optionally and independently replaced by -CS-, -
CONR'-,

-CONRFNRF-, -CO,-, -OCO-, -NRFCO;-, -O-, -NRFCONRF-, -OCONR"-, -NR*NRF-,

34



NN89 La HVo C NO NO,~HHNHeOH i NN
I0Nr t HNO NO; HHNXOHHF I N 36 W
wQoe7/10@68664 PCT/ US2007/ 004737 13 14 15 of f _ PCT/NSI007/004737
HNHO HNO~NH O H ~HONN N4- 17 18 -16 |

HN-CO | t HHNHO O HNOH O F N

-NRFCO-, -S-, -S(O)-, -S(0)3-, -NR'-, -S(0)NR"-, -NR"S(O);-, or -NR"S(0);NR"-. Each R*
is halo, -OH, -NHz, -NO,, -CN, or -OCF3. R has been defined in formula L.
[00148] Each R;and R'; is independently -ZCRs, wherein each Z° is independently a bond or
an optionally substituted branched or straight C,.4 aliphatic chain wherein up to two carbon
units of Z€ are optionally and independently replaced by -CO-, -CS-, -CONRE-, -
CONR®NR-, -CO»-,
-OCO-, -NR®-, -NRCCO;-, -O-, -NR°CONRC-, -OCONRC-, -NR“NRC-, -NR€CO-, -S-, -
S(0)-,
-S(0)s-, -S(O);NRC-, -NRCS(0),-, or -NRES(O),NRC-. Each Rg is independently R, halo, -
OH, -NHj, -NO,, -CN, or -OCFs. Each R® is independently hydrogen, an optionally
substituted C,.g aliphatic group; an optionally substituted‘cycloaliphatic, an optionally
substituted heterocycloaliphatic, an optionally substituted aryl, or an optionally substituted
heteroaryl.
[00149] Alternatively, R3 and R4 together with the atoms to which they are attached form a
5-6 membered optionally substituted heterocycloaliphatic.
[00150] Alternatively, R3 and R'; together form an oxo group.
[00151] Provided that when R; is -CHj3 or hydrogen, neither R; nor R'; are 1-(2,3-
dichlorophenybtetrazol-5-yl-amino.

C. Exemplary Compounds
[00152] Exemplary compounds of the present invention include, but are not limited to, those
illustrated in Table 1 below.
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N NNO HNC ni HLC IIl. Synthetic Schenes:
[ 00153] The conpounds of fornulae (I, la, Ib, lIc, Id,

warpe7hejsesmay be readily synthesized from comeeTusioy004737

avai | abl e or known starting materials by known

nmet hods. Exenplary synthetic routes to produce
conpounds of fornulae (I, la, Ib, Ic, Id, and le) are
provided below in Schemes 1-3 below. In the fol | owi ng

_, STTPIT&EEY a si ngl fornul a 468

. P and mare both 2jj and R4 and

R’4 aremot H However, the ”,g_egeric sghenes ar no'f'n_‘(
d can pe appli g1 pbepar at fjon of H o

Shavi ngl{di f f er eRtyari abl es. [{00154]

1 bél ow depi cts gfneral conflit] ons for tjhe synthegls

of canpopunds of {lornula |. §T WO 2007/ 1100664

PCT/ 007/ 004737]|| [ 00155] Schefle 1: PG|PG PG N bl c
O-N}—&iRgbi@bi/szRzan a NO"|RRa HNO |
b lc N RRbiH d e R2a b i R2b|R2b NH2 R2a

NHRc R2alNHRr- Idile If [00156E Referriljhg to Schene 1

the spirotetral ondll H-h—at—optTTalty

T ne -NH2 (step a) in the presence of a

catalyst such as, [for exanple, boron trifluoride
etherate tosprovifde the imne | b as described in WD
‘ i ncor porated by reference.

267 269
H
& i
H = o
N
H o
N
~ A
b .
SN
271 272
; A
N H
2 -
N N
0)\0' OJ\O
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Sui tabl e 0*- NH2 conpounds are those wherein 0* is an

optically active am ne protecting group,
w®2qo1Aptsenyl et hyl ) am ne,

renmoved. Reducti on
exanpl e, sodi um bor
active amne |

active carbon. Reno

ohydri de,

val

such as R or

whi ch nmay be subsequertT/¥S2007/004737
of the imne (step b) wth,

for

provi des the optically
c wherein * represents an optically
of O* in (step c)

can be

usi ng
(I- pheny1ethyl)anqh
I um cat

i

~
"

i nternmedi ates of f
___LILﬁmhenB,? 62 0

ngw net hods,

npounds
be further
00157]

| oal i phatic

for exanpl e,
e, hydrogenation in t

d usi ng known net hods

when 0* 2€5

he presence

Al yst provides the am o conpound |

conpounds of formula 1 e. ﬁé

foroup PGin 1 e (step 4)
of fornmula 1|f.
nmodi fied td

In sone enbodi nents, mngk in
[ ic, lactamri{ng ;jé-
brmul a 2e may be prepared as sho

(step d) H

usi

Conp
i ncl ude

wn
ngs

oVl b X o Y]

I“UU‘]-IOI

Schene2%% PG | PG

G N_Q R "

~ CE_R?b R2b 2b R2a

\ o
Referring
conpount

o Schenf
f ormul B
ter 2b,
am nati §
the dre$ence of so?
acid. ¥n sone inst
spon eously cycl
i nst an - the | ac
heating'in an iner|

||Fr\r\4£|'\nul £

g 71

F%mwalo;;ﬁep}m
H
. N

H o©

M\Li-l

N
oo

HNCeES,

21

wher e
n proced

conp
ze to the |

am2d may b
splvent

_4~_

ecting grou

R28 NH2 Rza [NHOE 2d 2a 2c¢ R2b R2a
t he_al kylk

-o)ar from
& 2 CL aliph
€Sy such as

i um cyandorbhydri de
unds of fo
tam 2d.
forned f

(e.g.,
8

PN

from 2d

ELO

Hy

N 2e [001581
oam ne

2a and the
tic, by known
eaction in

nd acetic
mul a 2c may

I n ot her

om 2c by

ne, NWMP, or
nce of a
acet at e.

rovi des the

d spil

tolu
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i nternedi ates 2e. [001591 Schene 3 is anot her

depi ction of general conditions for the synthesis of
weoeowpamses of fornmula | where R3 and R 3 are boOr/0S2007/004737

hydrogen. Schene 3: NRL N R2b R2b R2a 3a R2a 3b

[ 001601 Referring to Schene 3, the Rl-substituted

3, 4-di hydr o- 2H spi r o[ napht hal ene- 1, 4' - pi peri di ne]

conmpound (3b) is prepared fromthe unsubstituted

3, 4-di hydro-2H spiro[ napht hal ene-1, 4' - pi peridine] 23?

conmpound (3a) using known al kyl ati on procpdures. 63 WO

2007/ 100664 PCT/ US2007/ 004737 [001611 Fuft her ¢
el aboration of internediates If and 2e may be achlqu N
usi ng known nethods and as illustrated iE

exanples. V. Formnulations Adm nistration

A. Pharmaceutically Acceptabl e Conpositiops [0016A'
The present invention includes within its} scope
pharmaceutically acceptable prodrugs of fhe conpo ds
of the present invention. A "pharnaceutically
acceptable prodrug nmeans any pharnaceut cally

| or ot her

ound of ﬁﬁ@ present ilpvention 290

upon adn1nlwtrat|on to a reC|p|ent I s capable
gty or dir y) a dpnpound of .L‘ﬁ(
AN act i £ I|te qr resif
prodr ugs AHB those thgt incr
T of the gOmpounds of |this
conpounds_ase adm niqtered to
lhance del i ery of the |parent N
Jgi cal conpa nt reldtive to th
r631 The tengn"pharnace tically
acceptabl e carrier}| adjuvant, ‘or vehicle'llrefers to a

r— r——rrr—] e i +—aees—mat
%@é c—C o1 t© ur.] UV%W ?.. .

destroy—the—phartficotogcat—atti-wty e
with which e+ is fgrnul ated. Pharpgaceutidpl |y
: carriery, adjuvants, g?&%%ehicl s that mayke e

thé conposijti ons @ t hivsi nventi dn i ncl , :
g not limteq to, XclPanger s, [fl umi
stearate, ||l ecithin,>»Serum prot eilns, suc

erum al bum|n, buffe bst ances gjuch as
phosphates, glycing, sorbic agcid, potassiljum sorbat g,
parti yceride i xtures of Faturated Jleget abl e
fatty acids, water}| salts or electrolyteg, such as
protam ne sul fate, |ldi sodi um hydr ogen phogjphat e,

pot assP8d hydr ogen|[phosphat e,2gsodr am._——

B O

o] o]

| %
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chloride, zinc salts, colloidal silica, nagnesium
trisilicate, polyvinyl pyrrolidone, cellul ose- based

W@ mstieseL£s, pol yet hyl ene gl ycol, sodi um PCT/US2007/004737
car boxynet hyl cel | ul ose, polyacryl ates, waxes,
pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners,
pol yet hyl ene gl ycol and wool fat. [001641
Phar maceutical |y acceptable salts of the conmpounds of

ts—TFggentTonm T ngfude thosezosderived 1rigm 299

pharmaceuti cally gtcceptable 1 norganic ang organic

aci ds and \bases. Hkanples of suitable agid salts

i ncl udeffag®tate, 4fli pate,_al gf} €, aspajtate, _ﬂ?ij
@ ‘denzenesyl f ona i sal fat e, gutyra 3

canphorat;, canprorsul f onat e,

' ' onat e, dodgcyl sul f ;

.fomdarate, glucfheptanoatg

gl ycer'aphosphat e, lgl ycol at gg2~gem sul f at el{ hept anoate,

hexan hydrochjf ori de, h brom de, hydroiodi%gk

2- hydr oxyet hanesul ffonat e, | actlate, nal eaf{ie, mal onat-€;

nmet hanesul f | nicotinate

H
N
H

asul f onate, f

nitratego oxal ate, lpal nnate, BBttinate, ersul f at e 302

3- phenyl propi onat e}l phosphate, picrate, f{ivalate, W
propi onat e,[>sal i cyllate, succinat€,) sulfgte, tar t N«(
t hi afatd, tosyl mt e and_ynd oate. Of}her aci H o
su Yxalic, whjle no M0 2007/ 100964

P 07/ 004737 [|in theMs es pharmacgutically L
accept abl e, may bellenpl oyed i the prepatjati on of o
salts ?useful as ifternedi at®s in obtainijng the LT’

y —

conpoumds of the ifivention amd their phdrmaceutical ¥y~

accept acid adffition saltsn, [00165] Halts derived §
from appropri ate bfises include lalkali meflal (e.qg., H
-S-O-tH—tHR—aRe—pet-assiei)—al-katre—ear-th—retat—(te—g—

magnesi um, anmmoni umljand N+(Cl-4 al kyl)4 salts. This
i nvention al so envisilons the quaternization of any
basi c nitrogen-contailni ng groups of the conpounds

di scl osed herein. Watler or oil-soluble or dispersible
products nay be obtalined by such quaternization.

[ 00166) The conpositijons of the present invention may
be adm nistered orallly, parenterally, by inhalation
spray, topically, rectally, nasally, buccally,
vaginally or via an ijnplanted reservoir. The term
"parenteral” as used-herein includes subcutaneous,

i ntravenous, intramuscular, intra-articular,

i j j ternal, intrathecal

1I1. i@hnamapékhgggéintralesional and intracrani a
niect | : : L que o
(0015305 dopfhihad O Kbt ETHLANCH, o1 S6/HHEPbY realil§ synthesize
from torhmapeally aveslableyordmoivmtstaring opgerials By bnowe metjadst Hxemplary
fornms, of the, conpositio f thisq inpenti .
syt RS toprush SPRBREACL Tofthulal 1 O IR And Y ebprovided
belowiySdienfesnrubeibaed 1acloofadiongng gedesichirheues fimrmamplicity & bagle

rt usi,ng suitabl e dispersin r tti agen
formh el et ced: P PG P rE ) wpekiy i e AR Hf MMgwever, the
generitBdthde akenot lisditihg bed cambeappiztiao pedpatdtion ofiother compounds

,sus&gnsion;in a non-toxic parenterally-acceptable
having;ditfgrept variablisvent, for exanple as a solution in

[00154] fs&%émeﬁél%-deﬁ{wsn&nbm cBAdiIAPASRIr ehe/ShtRsROfaBthpounds of

solvents that may be enployed are water, R nger's
formy@allyti on and i sotonic sodi umchloride solution. In
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addition, sterile, fixed oils are conventionally
enpl oyed as a sol vent or suspending nmedium [00167]
wa@-e007t1mies4 pur pose, any bl and fixed oil nay be eopUS30e”d004737

i ncludi ng synthetic nono- or di-glycerides. Fatty

acids, such as oleic acid and its glyceride

derivatives are useful in the preparation of

i nj ectabl es, as are natural
[00155)haBomeaRUL:i cal | y- acceptable oils, such as olive oil or

castorﬁgll especially in their polyoxyethylated

ver si These oil solution§™or suspensions may'al so
iMa | ong-chai n al coho
ar boxynet hyl cel

Ndj | uent or di spersapiN
g or simlar dispersijng

at are commonly used +n the ?ornulatlo ¢
: tigﬁfﬁyr’accea and sage forns i e
2 .
Rap—iemu and suspeR=iqmns. r connonmyb-

: Spans and ot he
eyl sigying agents or bigavai ility enhancegs 1igh
aré comonly used in the ffanuf act ur e of za
pharmaceutically acceptable golid, liquid, or other
dosad® forns may al so be used for the purposes of
formul ation. [00168] The pharmaceutically acceptabl e
conposPGi ons of this |nven§ﬁon may be orally H
adn1n|étered in any orall yNacceptrfl e dosage fR(m

! , but not limted td, capsules, tablets,
us -uspen6|ons or s- utfons. le the cass

1c

Raa

strarate are al so typ;
adﬁ%nlg?katlon in a cap¥ul e FOrnl usefu
|ncluﬂ§ | act ose and drled Qornstarch When aqugous
suspe ions are required fOf oral use, the active

ient is co S S
oo 05 PR RS 8 R e i
O*—N%Qlt(ﬁélb H?m&ﬁl@ Bﬁe%teﬂri]&%f? Stal g stﬂdd@j forf HQKPI, boron mﬂuonde etherate
ernatively, e _phar naceut C
to proaeﬂ%b% minsi depsrised LA %%ﬁ?@é??&ﬁ? SRA AR Bompetby feference.
Su1tal§l@ LRHD c%ﬁmp%\iﬁ@@é‘e&l%sﬂe%efr&ﬁ gefstanl optid Rl | h&NeadmmB protecting
hese can be by m xing the aq;nt

Wit
groups §|1ilqheﬂ§l1é0h-8 ﬁlnphmstlﬁtw%n&@c Wb‘}“é‘ﬁf‘a?( hegpu s§q‘§eiﬂﬂlyd' elalpved Reduction
of 1:her i § ﬁ%}p?)r\%tﬁ' I6r e%plts' Qdidn BbrdlSatiat, previaes ﬁfelﬂpﬁcﬂlydactwe

in the rectumto rel ease t@g dr
ammsu@ Whem émmpssentw enitcally aefay eoearpasr | Reypevalof Qi (step <) can be

achleggd Y§h %E+&v ChthddzOFct-exb I]e7 Qhed e ﬁh@&)‘ﬁ@&ﬁ@ﬁl‘yﬁﬁiﬂm{e

accept e conpositions this invention may ‘al so be
hydrmmtmnsmsheﬂresmecﬂéﬂal galla@xype@atdwtwrméﬁs tm@niuap gempgpnd 1d.

t [ eat n
e TR APt ey B AR ot 1
Remdvag oﬁihlerp,rot@ctmg]gohp\m} in lastepte) mlaingthna@m mgd)pﬂ%@fogl es compounds

f I
of fo%‘ggg?apggémé?‘? Br 8gn%%q[f%8€giﬁrﬁlgpl ca app | Cg;?:é'(?){
functiomalitike | ower intestinal tract can be effected |n a
f al t tl
(00157 ipme SREREmE R PEETORe ropapena $o R hedts fidlpe rine
interrA@diaRe 51 Imdd 3Onh§ Ué%ﬁdparéd) sl shiddyrFarsSdhepiecal

appl i cations, the pharnaceutlcally accept abl e
conpositions may be
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fornmulated in a suitable ointnment containing the
active conponent suspended or dissolved in one or
woeoog/1em64 i ers. Carriers for topical adm ni stretT/o82007/004737

t he conpounds of this invention include, but are not
limted to, mneral oil, liquid petrolatum white
petrol atum propylene glycol, polyoxyethyl ene,
pol yoxypr opyl ene conmpound, emul sifying wax and water.

Schenfd 3:€r natively, the pharnmaceutically acceptable

T compositiagns can be fornulated in a suitable Ilotion
or cream containing the active conponents suspended or
di ssekved in one or nore pharnaceuticar$y accept abl e
carriyrs. Suitable carriers include, b are not

, mneral oil, sorbitan nonostEpgarate,

22—

okmtego cetyl esters wax, al. cohaql Ry,
dgdecanors, _be %EalcoholF@nc [00173] For

e p ar maceut i ¢al aceept abl e Ras N
cpnpdsi ti ons may be formulated as ricronize (ij)’o
suspetisi ons in isotonic, pFH@dJuste&hst@tLLeis%ﬁine, 2d
or z2apreferably, as sol uti pASNi h i sotzni ¢ pH adj ust ed

sterile saline, either with oY without a preservative

such as benzylal koni umrsk ide. Alternatively, for

opht hal m ¢ uses, th8=zptary tically acceptable

conpositions may be form@l atyed in an oi ntment such as
petrolatum 66 WD 2007/ 106 3;T/USZOO7/OO4737

[001741 The pharnaceutlgglKii?ﬁceptable conposi tions

of this invention may al so adm ni stered by nasa

aerosol or inhalation. Such conpositions are prepared

according to techniques well-known in the art of
[00158N Rref@ﬁﬁg to Sellenie02 nihik aﬂdytanechslﬂroﬁayndsa)mpmpﬁi@(‘rfoasula 2cis

o 5 03 DS SEPARA RS AR, SHESIRL s

amina@ibh PR6RdBI Vel dolutiidyin the pﬁfs&i‘cﬁrdf&(iﬂl.urrﬁfyﬂr@bomhbéﬁde and acetic
~conventional solubiliz

acid. Fx@ BOIE INSIANCES, ﬁP@PQP’é‘Eﬁ (g;n fg{rﬂgla&%ég r S Z}%SB%%V cyclize to the lactam

2d. IR6HEPIRRNEeS HENAGhi ASaPbe ibinsed MYAMci healifig in an inert solvent
fornul ated for oral administration. [001761 The amount

(e-g., fuanseNMms apiriirey therro Dnriioaatly rrhv)@rﬂr?%ﬁcq pib# c3talysipuch as, for

examPIRPAGH W abdate! R@nEA/al bfthe 'ﬁét@&i@ @'0{1? NP4 pfovddes the
conposition in a single dosage form w vary

intermpsipatoti?g  upon the host treated, the particul ar node

[OOISQL S%ﬂégng '351% gn?&nthﬁlhegs&s T tt%@hé’ral E&ﬁilt‘i’&l@&sﬂ'}e‘ s‘glﬂﬁlems of compounds

t a dosage of betwee
of forghuld I wbererRy 4y Roare beth hydrodery of the nodul ator can
Schmgg3adn1n|stered to a patient receiving these

ositions. [001771 It should al so be understood
that a specific dosgge and treatnent reginen f@r any
particul ar patien depend upon a variety gf
factors, including thejactivity of the spec
conpound enpl oyed, e~age, body weight,
heal t h, sex, af &t e of admntstration e~ of
excretioR,, ¢ g e

treating p%y Ci8 d-'t he severltYst‘the ul ar

‘also depend

pr esent |nven¢q?n Sm the conposition wll
ar conpound in the Rog

upon the particu
[00160]) Referring to Scheme 3, the R-substituted 3,4-dihydro-2 H-spiro[naphthalene-1,4'-
piperidine] compound (3b) is prepared from the unsubstituted 3,4-dihydro-2H-

spiro[naphthalene-1,4'-piperidine] compound (3a) using known alkylation procedures.
63



conposition. [001781 Dependi ng upon the particul ar

condition, or disease, to be treated or prevented,
wadatiownal therapeutic agents, which are nor nedT/¥S2007/004737

adm nistered to treat or prevent that condition, my

al so be present in the conpositions of this invention.

As used herein, additional therapeutic agents that

are normally adm nistered to treat or prevent a

[00161P FFdrineH El@ﬁoraﬁblﬁ S8 fRernRdi AN dld mAY Be KERWH @sing known methods
appropriate for the disease, or condition, being

and as {lhwstipted-in the GRIEIEs- According to a preferred
v.  FRAAARAL AdRGIGORRAUNGS (Wesf ormul ae (I, la, Ib, Ic,
'@, and fe) are selectrve nodulators of M, M2 and
V.. I\/bﬁ’leirmaeétéicaﬁy Wccepiteble Slompasitionsf  f or mul ae (1,
[00162!;:%}}40?&?\%& irve{ltnlgrrg L %ll.lldee; u?{h?n @? sv:,eo%teI r 1t n&gr 6{%1 8§gtal[f§f
prodrufooNbkaempbundsoef the prdsent 1hd¢ntﬂ)lnd A éphaamecwceﬁy hsogptable
nmpdul at o M i referabl certapn c oungds
prodrogF negt dehapmacpuicalry soqepfbf R, uief S5t B dh EQPLR DG
deﬁvaﬁmélﬂb | a%cﬁﬁ;?otﬁ{? dihe b&@&ﬁ@ﬂweﬁlﬂbiﬁ ivﬂﬂﬂi Slpbﬁ lad e stirdtioin tb h&ecipient,
abiljity of the cQ t he |nven .ion
is capafe pipudtnel et m HF"‘?PD rélélélaflb‘re ipgor ar active
metabSIRE oY Btiduecantdebe l&%fdrfbld 631‘0&{1g§ E&&ﬁoé‘e&ﬁ@ﬂﬂﬁ&ﬁse Hé bifavailability of
2007/ 100664 PCT/ US2007/ 004737 to the nuscarinic
the coppesis it 4fis Ganartign Milispsych eqippewnege fmingyjered to a mammal or
which @Hﬁén%@ﬁ%ﬁv&y@fﬂ%drgﬁ&oﬁ%ﬁﬁﬁ ® a bfdloScal RhpAgaitinleatie to the
inhibits the actrvrty of "a nuscarinic receptor.
parent[speriesl] The term "sel ective" as used herein neans a

[00163]PRE AR '%h%{nsagteﬁﬁv\%a‘ﬂ?' dgg%%aﬁle paiely é@ﬁ@van? N2 vENREATLRECto a non-

recept or ared to the otHer nmuscarinic
toxic qagtepadinvanmrnyyebicle that does noh desteayrthe phhmedcolasionl activity of the
u
comm AR08 wfIFATR ErRAL Mok, BB bl oy o
vehlclesahhhnahy be mlpmrmdhs caglpnmeonsa@ﬁ thisi inyengiontin¢linde, dtuh ere not limited to,
scarinic rece [9018 cco

fon exgfiange EserngH}W?iea i or Ssl{e ﬁeﬁéhlﬁl tesen Zﬂm n\l/nesh% hnag tufhan serum

albumfi, buffdesubatanesssudh raf; phdssrpeates r@yanmmc}ar: |am|dc pasuawph sorbate,
I af ed drseas

partal BRASGUE TGS O CEo G VERRRIC ALY PHigor G S P Lyl agirolytes such

as pro(éﬁﬂﬁ@ §1!11fdt@ Rlisaiilphibsydiigea phosfhaty) @oﬁﬁsﬂu@r Hydlkmn(ﬂhpspﬂ age, sodium
or an, enboqlnent

chloriqey s P GioHO (b A ATl R IO A RBINE! SWBO R GHEnpellulose-
based blstdHceS Cf/dtl@l@rm gl?&lpﬁd&&ﬂ%&r@xmm&ﬁﬂosbl Faidiglates, waxes,
di sease_nedi at ed b carinic receptor T gdlnp
polyetbﬁl@ngwewoawww R@yrrlsrs pelvethiliflyeg! and woolfat.
[0016@]0 PH&%Jcbﬁ’t'iba@l‘?rﬂéEép%ﬁlg sﬁts‘?&fﬂié’bl ng@ﬁncfsfoﬁM's &Bvention hﬁﬂude those
Id, and | e), or other enbodi nents thereof

denvedé‘rom @hﬂlﬁ“%w%au}ﬂcéﬁéﬁt&s iorEanip gng pEgRaicacids Brdase Examples
of sultgﬁlel\écrd its in@hde Qée%aﬁésa%lﬂa‘%e @?@hﬁ%e‘g BatM¥p h@04:8 Adenzenesulfonate,

Accor di ng to yet anot her enbodi rrent the pr esent
bisul fatewaryiatm cprmr c@mharaﬁetch@@h@qsulf@maéatqyﬁ@peﬁtanwemonge
s t
digtuchfifie? B4R TR, AnSERORG TofnRe) A fHare HEHRepIRBE,
glycenophdmnlhat@g glyoghid, hemislsts, Heptanoate, theneiaate, byfliochloride,

hydrot%?nelrdg d\r/clntodee, 2-hydroxyethanesulfonate, lactate, maleate, malonate,

methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, palmoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, salicylate, succinate,

sulfate, tartrate, thiocyanate, tosylate and undecanoate. Other acids, such as oxalic, while not
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Di sorder (ADHD), obesity, Alzheiner's disease, various
denentias such as vascular denentia, psychosis

WO p@badieny schi zophreni a, nmani a, bipolar di sorBer/F$2007/004737
pain conditions including acute and chronic
syndrones, Huntington's Chorea, Friederich's ataxia,
Glles de la Tourette's Syndrone, Downs Syndrone,
Pi ck di sease, clinical depression sudden i nf ant

in then®@led phisHceiBeal fpHcke dpmsae ' Haf b8 eApBycReh i \REeRdration of salts
u

di sorders such _as reduction of intra ocular pressure

useful pinggraiedintes iambtairiagitheermerunds pf Birdaveniiendmgd theiut h

pharmeiicréﬁlibléﬂs)n& %@gfe%@uﬁadd%f&%a@ﬁe wherei n sai d met hod
conpri ses the step of contactlggasajd patient with a

(001653 memdva@&ondamomrmtﬁ hasep incledtt alkel metsl o g.. podiugsind
poass RS PuCAGAL L b U R SRy A 55 BB, st

This intvieetisrealso Bn\;asmﬂls thediuzeasization af Pt basitt nitroper- emmammggroups of
e o3RI R AT BB AT b

obtaméklzil&hquua!%emmaﬁ@ase Par ki nson' s di sease, gl aucorra

TN = CHE O —

by mhemi@@l kpragp] mpitoaﬂy,p{eeteﬂp nalsilVE bat&illy, Saglfi@lfyidr ¥i@fan implanted
treating or reducing the severity of psychosjs,

reservoir; hBg HEm 'Paggrderaks @s U,a'%d heregyingludgs ﬂ@swagewsseéeéeﬂ%
intramW IR0 #trh0R6 661 aF Gtk MSAN T Ot térnalNihiratBERN SREASepaiit e d

within this document are |ncorporated herei’n b

intralepigpalranddatraqraniabnggsHPROr HHYsian deckRignps- e%refffre‘dy)éthr cpppositions
are adl?ﬁxﬁ Skrdd@hity, *iﬁtr%ﬂk\‘i%ﬁéaﬁ? off WQ&QN f@t@ﬁmnjeavabb@fom ®f the

under St (0] 6] [ ow n exan'p e€s are set
compofsmqnh of this étvention b"@ylhq:cvemsww ¢ nouR SYsPeaNian %ssmpenSIOHS

ey b e EASLRAS, PUERRREELARL PG 8 il oo or
wetting @@&i88 hnd buspkMliag egtmta Whe etenkamojwmbleapreﬁﬂ@ﬁmmaorsails@e a sterile

inj ecta?é??pqlflgtg&@'\%sgg St rrgonrheée&m %a'}'% 9%&%&&%}8 8¥1Fent oF Isolvent for
examp“lass;a s&lpdoi i ert-lmtarmﬂe;ﬂatAedongths iancHpeablisvehicles wnd folvents that

may bE GRS Ko HelovEREr DLYRG: BH DCSgPapy g Rgo o n

addltuﬂrQrsfbaﬂe $Bteﬁ;lf>&s @ed mentl&@ly)@:ni;ﬁﬂym aHodvent af mspémﬁng medium.

nut e. Detect 14 nm bi.l e ase
00167 For i Rinepe Arb6 Byﬁzxgﬁgfkrg%b%eﬁg Cyp iR Synieic mono- o

di-gly@&RleaNiFhfty hd Wbk adbMtd RS aid 1th gcedad @driaGvacid vasful in the
a nodifier using 10- 90@’§heton|tr| e and

prepargtig pg iy ectables, 88 granatuhpharmaceuic IV pocpiae s, shgh plive oilor

castor 'd‘ﬂl— EspeelaBftih Bikit pTPoxyethyThted bv8Sion8S TRE4AGIEshIWi bk Jrr!;%spensmns
npound HPLC purification refers to G 18 reve

may abﬁézgetae& p %@g@h% Alephelidilysatr dispersagh fuely ?%fﬁrbm@qhyl cellulose
or s1m‘fl‘31' Hi¥Persitiy z?éené!sQQdFE‘re E ROl Gsell $n i thﬁﬁi'aﬁHﬁ 6f phRiakéutically

hase consi sted of water with 0.1% TFA and
accep@bbtdmagq foras pelpdigg eomyspens arﬂmﬁlﬁpﬁﬁgmsn@the; cpgmonly used

surfacEQn@au Eﬁ% 455?%8{35@1)% oid :%}t él é aéé?ﬁ‘é oxb&ﬂ)%(vallablhty enhancers

fo-2H spiro[n ene-
whlchparp eomemé)] us_p'd.lgahqgmyu@c@re of pharmaceutlcally acceptable solid, liquid, or

other dosage forms may also be used for the purposes of formulation.
[00168} The pharmaceutically acceptable compositions of this invention may be orally
administered in any orally acceptable dosage form including, but not limited to, capsules,

tablets, aqueous suspensions or solutions. In the case of tablets for oral use, carriers
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N 1.) CI COOCHCI CH3 Boc Boo ClICH2CH2CI BOC20, Et3N N N
2.) McOH CH2CI2 KMh04 CHCN C Al A2 A3 A4 O [00189]

wda 2e0kk0dsyd - 3, 4- di hydr o- 2H spi r o[ napht hal ene- 1, BCF/psmer/004737
dine] (Al) was prepared fromconmercially available
4- ( 3- phenyl propyl ) pyri di ne as previously descri bed.
(Eber ehard Rei mann, Johann Speckbacher, Her mann
Lotter, Arch Pharm (Weinheinm, 320 (1987), 385-393.

commﬁ‘i gtﬁ@éﬁ IncileRlEd 646 and. coﬁh &B}chs%bnﬁﬁﬁﬂﬁg Moehk? BSchlas magnesium
%1273 12793@ 90] To a solution of the

stearatm. are elepl tppigally od (P[,qr praj gc}gumgtyagq@rmp)capﬁple form, useful diluents

includé ?ﬁctéi‘b bk Ql'i’lgﬁtc?%ﬁirc}{ Z@Qle a)lu ﬁ%ﬂﬁgﬁoﬁs &ielred lﬂﬁatd“ﬁbt oral use,

oro ornate The so uti on
the acmw ingrkbdient & ewithided Mthe:rmomsym@ @mct suspendipgragents. If desired, certain

sweeter 1153) %%, giggﬂgnggggﬂjoga@a&%e \3@ heat ed under

concen ion, the residue
[001 69mltdmwbwemeummmdeamdll)(&Eaataﬂal): camﬂaosihieaii efithag in§&@ion may
ur e

for 2 .. The
be adrp BRSSP LI TR 6T APk e (R S PR Ehess b propared

by muW'hg kllfﬁdéﬁ:ﬁf with apsuirebieon-irritating exc1p1ent that is solid at room temperature

ydro- 2H s t hal, eri di
but i TeptS) erprER R0 SUG RS v AT rabort (s ive pe droe. Such
i8ishBEludé cbénhtter, dReswW dl oig/ 100664
malterlP(%T/ L%ZOO?/ 00473r7 msahgﬁﬁtﬂetﬁﬁem%g ether to give

(0017Q}ydhe pbmacsutacaawwa%abiwgw%ﬂf% s dngspiiongmay also be

admmﬁ’ét&%& 't(q:h@&ﬁiy, 'égecfaﬂbtw}(eﬂ%%% (t'.)df 118 (t_:rsgin‘i‘ent lrgﬁ)gdel; atdvs Jbr H}gans
readily ag;:g:ss(1ble by tﬂprpagappixpgtlon(z uztrLlqupg dgpeasey)og the]_qgoe t(hp spp, ef the lower

mtestx%%rtﬁgct 9 Smt&th'l tog?ca@ %or‘r?ukznlons ave %adﬁg%re&% eﬁjfog Qa}‘rchéofg}ﬁgse areas or
organ®. 81 (t, J: , 260(td 2H), 1.93 - 1.89 (m

[0017 fﬂ ]I‘)oplc 1 %%hca 017 { A%E l(a%)% th% Ql%?grllct’%)aﬁ ‘BL: léhie%d ‘?Ifl atro]é}ﬁal

suppodnt«niyl fomuletlhlaf@e @bo@by in wawt'ctbd@atee@h fmmhléﬂoaN Topiasly-

m’rq nd d| & but yl di carbonate (2.5g, 11.4
tranSdzﬁﬁBT% s e; errpegregture for 2 hours. The reaction

[00172] Fou t@mﬂappmtleds whe jshaitdaummcama eceeptadlsl compositidgisanay be
ueous_sodi um

' ) hed .w
rormuff S £ R ol i CRao e RV R Re RS ibgotes g Jpoiveain
one ot ﬁli)l'% &Hﬁhgﬂs Caltll_ners for topical adﬁnllmstratlon of the compounds of thlls mventmn
S N T S P E—
glycol, Mol_'/‘yoﬁyethyﬁd): pdﬁ'oxﬁrdlﬁzléﬂdhonﬁidun&ll\éﬁlﬁlmﬁgl&vaxfmwéter
Altem;atro(glyé g}f phymaepugcglr)%acgeptfg]_q) COI‘HPOéﬁIO(la cag be fe,mgl}at d i f‘rb a suitable
lotionZor3ednk Eontﬁmmlg Elejagtl\?% c@f&oneﬁtsgs%séérﬂed or Et'ls%&vad m?orf’e or more
pha.rm;)eutlcaglz acgqpt@@e Cagriers. |_§ i a}gle@meri ngzjuctq,nbugarﬂ)not &maf@d to, mineral
oil, so]rbﬂﬁn m@ﬂbstgéil)ite, ﬂ®1§730r6§te G%HEetyf &Qel@ Shx | Qetéar 0168 Hop 2 -Of

Boc- pi peri diné (60 in acetonitrile (10
octyldﬁdﬁcm benzyl alcohol and water

[00173] For ophthalmic use, the pharmaceutically acceptable compositions may be

formulated as micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as
solutions in isotonic, pH adjusted sterile saline, either with or without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic uses, the pharmaceutically

acceptable compositions may be formulated in an ointment such as petrolatum.
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added pot assi um per manganate (KvMnO4, 950ng, 6 mmol).
The reaction m xture was stirred at 70C for 15 hours,
wo Rdovaomses t hr ough Celite, and the filter cake MaEUS2007/004737
washed with dichloromethane. The filtrate and
washi ngs were concentrated and the residue was
di ssolved in acetonitrile (10 m) and reacted with
KMO4 (950 ng, 6 nmmol) at 70C for another 24 hours.

[00174) TR }{dnlntaf:élﬁicrﬂp%' ac\!@:ﬁ@bﬁgc KRS Hididvedtioh By also be

resi due was pu ied by flash colum _ chromat ography
admxm(s@mﬂnwmosci .op inhglagion) Sueh gpmppsionsaepreRayed according to

rechniy B SEaRrh Y Bk e pramceation fapnofetion,nd sy be prepared e
solutlo@‘nAzir) salin€; &mBploying henZﬁKm@)l'(dl/lo} ofHer suiBble premrvain@s;lzg)sorptlon
prornoE%rQ t%exgk%xl}l N%l%g\?aq%ity,\] uoro Bons eu}c{/d Iibtﬁf:l,' ccﬂvgﬁfl?r&l §(31u§1112mg or
disperéinf agénttd) , 7.36 (t, J =7.6, 1.0, 1 H), 4.10 (br.d, J
[0017%_ %’ﬁ)sé]’q)ege%ﬁligthgt%hg%ha;ce%tn%ﬂl;ﬂ]_é‘%epqéblé E%r’e‘lpgsgxé'ns(:gﬁtgi]s 4}'?wention are
formuthted fo2 bYal admi@stedtfond, J = 13.2, 2H), 1.52 (s, 9H). 70

WO 2007/ 100664 PCT/ US2007/004737 . Pr t
[0017@ymxﬁ ampuniyf the compounds of the present mverelﬁon t alt ?nrza.y%e combined with

b} I
b cab kM gy oD Ao e i

upon the Bps egl, Nygmranticptianperlecot adugipistiationg-Brefaraplye the compositions

shoulcf &l k&ﬁlﬁ%ﬁéd i(ﬁthgt Qd&agé o?bétv@éﬁ go()?t ?é(?)dém%/kgl onvaéCFl"IMlay of the

modulatos Nan Befddninistesd tef acpasgntmmlmgmsscsvopmealgens A
[0017 h%bglﬁ Iﬁ’%) l%\lee\g ps?{)_éds t[:})llatr % 601 c %oslagﬁ gnc%l_ trzatm&ntb xé rg1m|er}] féor any
partlcgilai' patientiwidld xlypaltlelppma)vaﬁ@t}mﬁfacmfs, Salwding the activity of the specific

oA T e el Py T e B ion
rate of eXcrgivm, dﬂfg)cdﬂfnl)mm, hedthedudgmdmt @F the treating physician and the
severity of the particular disease being treated. The amount of a compound of the present
invention in the composition will also depend upon the particular compound in the
composition.

[00178] Depending upon the particular condition, or disease, to be treated or prevented,
additional therapeutic agents, which are normally administered to treat or prevent that
condition, may also be present in the compositions of this invention. As used herein,
additional therapeutic agents that are normally administered to treat or prevent a particular
disease, or condition, are known as "appropriate for the disease, or condition, being treated.”
[00179] According to a preferred embodiment, the compounds of formulae (], Ia, Ib, Ic, 1d,
and le) are selective moduiators of M, M, and My. More preferably, the compounds of
formulae (I, Ia, Ib, Ic, Id, and I¢) are selective modulators of M, and/or Ms. Yet more
preferably, certain compounds of formulae (1, Ia, Ib, Ic, Id, and Ie) are selective modulators
of M,. Or, preferably, certain compounds of formulae (I, Ia, Ib, Ic, Id, and Ie) are selective
modulators of Ma. '

[00180] Applicants believe that the ability of the compounds of the present invention to

modulate the activity of muscarinic receptors is derived from the affinity of these compounds
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under a Dean-Stark trap for 24 hours. The sol vent was

distilled and the residue was cooled wth an ice
whatoh/io@s6sol ved in ethyl acetate, washed w t hPCT/US2007/004737

saturated NaHCO3, and water. The organic phase was

dried over Nat SO4, filtered and concentrated to give

(S)-tert-butyl 4-(1-

phenyl et hyl i m no) - 3, 4- di hydr o- 2H spi r o[ napht hal ene- 1, 4

to the muE’éaPi%'id fébgﬁl)rsl SueRLPiN abSlidaBisielidde, Rt GHAR a kfusdBinic receptor
anal ysis of the crude indicated that there is trace of

(i-e., agpgeristhgr w&)@l@h the agtivity of a ousgErinigreeepfan. 37 (M + H) .

[0018@20?«3 ferms cgg% gﬁ'gg &géishei%%ﬁllr%%gg fa'}ﬁ%gﬂfa%]?}ﬁ%e(g%r %lfigty to modulate

one mu@staﬁmcgecezmomrbtype iwhemephacd to 180 nther mikeanmaargceptor subtypes.

, rg'r t)éértf r“gel)é@fvh %‘é?%ﬁg te g-x \@%Fg%nd %gﬁasza) %egs%%bsly %&‘%Per ability

to act amcMntagamleuwhmdmmpmrem wedlat grmesauki’ agbnist 83{vityovith the other
The residue was extracted with

enpve the%égpv
muscagf“rﬁffceé’é‘%rt e organic phase was washed with

[OOISZIYBAedﬁordHi’gI bte GnQitematie 68 o diftkne, ARE Pk éatigekntionPrirddes a method of
-tert-but

treating @@usfaﬁﬂ‘érff‘/f\‘/f‘élt‘?fﬁ%‘ﬁ?%ﬂi%a% i HP AT S AT B HERA: Rgluding the

step oﬁzﬂﬁnﬁ‘ns‘ﬂenr@ tB&hiddhiehral a cSﬁl&abﬂﬁMh @bﬁgnﬁlﬁé)a o%&gﬁ)uﬁ@ lolf €ormulae (1,
LC-VS: me = 421.32 (M + 0 mn 01951 A

Ia, Ib, 4¢;dpcansh lsh %@nm@oem% therepfeasisetifosth heseipp2) (7. 55,
IOOIS%SAQC&HH%) to aA0HHR érﬂﬂbdltrféhfrﬁﬁ@pl(eé&t GnvehPiSn mlﬁesai‘gleﬁlg@of

i n met hanol m) was stirred under
treating p dﬂ@az@gm @@%@4& P@W@SQ@O‘JPPE‘@IL Bhuding thezsnemmmmsrfe*mg to

said n-{aﬁ?ﬁ 'ao&ngga&hﬂﬁaeco siﬂ at &A&r&*fgﬁ'ﬁlggé\gsﬁa 3H 9! fl’le%nd Ie), or

trate conc e resi di ssol vé
other ¢mbatimghtsdbereaf as, sev\ﬁsﬂmbowcx Rreferiablyasaid dMsri®38 mediated by M, or

- ' i Na2SO4, and concentrated to give
said d‘?%s-g?sef"t%fi%‘g y‘?’y%‘am no- 3, 4- di hydr o- 2H

[0018¢]p1Arcoc§rﬂargibb&It emethdr, ebadigpent, therpeeselRt oavehtdony bitvedes BSI)nethod of
= 317.

treating %%nf % seve!,\t/'l%é ng ﬁ‘l% aﬁ&m&g&, W-T-nfg%‘x szgé éiﬁﬁige 18 selected

from CNB@etidted pdthologiet 2ndiuidihg cd@ﬁtrﬂd dfsdrde@s Attentioh DeficifHyperactivity

Disorder 46 HIS chpsibmal s daripe i g ASEL O L] S

demeritla, éythbaim@udids @c}ﬁﬁ?ﬁ&érﬁzn THAR§A, WifoluP8isYAERE Pai@oh@@idhs
tenperature stirred for_1 hour then concentrated,

includingaquis sl @iras syndreBIes dduntingtens Charcar Biederehe ataxia, Gilles de la

ToureﬁQE B&hmnafaa@om RSAdMInd) PicdadiAL CdindINGER < 46h, RLEMNS: infant
dri ed and concentrated. The crude product was further

death pypdremedParkipsen s idisgasse Perimhiesthekisngders Rych e pdnotianfanyra ocular
pressu?e ;n thu%m%)a ah@ tihifert SF dlt}ﬁ‘éyles BHY m’y Aioﬁ&?ib@l%ﬂ% Sjdgren’s

di hydro- 2H spi r o[ napht hal ene- I, 4' - pi peridine]-1'-c
Syndramlsowyﬁmresa(@n‘)ethqd@qv@nsm @estfas@f @ntacking sal patiegnt witlg M

' H- NMR (500MHz, DVBO- d6
°°mp%‘frlfi7a°fg@'@ﬁ)t,}"g?f?%m?ﬁ,vg‘ﬂi C7.22 ( <(:|dd, 1H), 7.14 ()m

[00185HA ccdrdidg forpn dtdrmatiye@bodimety) the Pr&eEny imyertign progided a method of

treatir%gigle?xg?in%éise?s%ﬁrité’ o?g?diiféﬁ Qn[abé?fﬁ%e%el? %alfi rng%_%é is selected

from i isyclnesis @hcloddy sclopoghoeria, HaB&rinations, and ddaﬂlntma, Alzheimer's

diseasgo P airphS %ﬁ?see S oty SRl B3R B Shelinh, R, or a1

disturbances.

[00186] According to a preferred embodiment, the present invention is useful for treating or

reducing the severity of psychosis, Alzheimer's disease, pain, or Parkinson's disease.
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with (R)-1-phenyl ethanam ne or racem c mxture of 1
- phenyl et hanam ne. [00198] The enantioneric purity was
waeoeni7itoeeed usi ng anal ytical chiral HPLC ( CH RARCHKS204D004737

colum 250 x 4.6 mm 1.5 nli/mn, 7% 2-propanol / hexane,
15 mnute run tine). For Racemc (B6), there are two
peaks at 12.18 mn and 12.57 mn, corresponding to
(B4) and (B6), respectively. The enantiomeric purity

All ref@rsnabstoitedinithin g1i©ad@indnb are iAE5pb eitedindrbin (054 feramtd.

( . [001991 At OC, a solution of (B4) (2.2g, 6.1
Iv. n%gmmo i ane (20 nl) was treated with TFA
[00187] On Bkderfiidt the REfitiort QCAPEd RbRIN nfa RVARRI 8 ¢ dnidrtBod, the
acetonitrile and dissolved in dichloronethane. The

followiag sreinilys $57 $Rt AR wh showld e andemsipod thatiheseexamplss arrsfor
1llust1(aﬁae piPosdd anl?QﬁJd afeMotiedht &ghsﬂju%d agflfai?tﬁnf ol 1£W%%n any manner.

concentr to gl ve -
[0018%. HoNNAIR Eperitaghere Tecprdgsy zptépp MH@]usm:g,w Baxket AMYS00 Bfrument.

Mass %ﬁ e%o\éﬁ?#}gilaﬁgh cru dlje %&S/Zu S e Oq}df% ;T“(glor T(EQ AR L mass

8pect1roeazm¢n apesated’ th AME12 00F hi@iB 66Gith aeﬁummzhm@ammmples were

inueod TP G A gl RHOBEL Bt eapriormpalie ving Zeph S 18 cotumn,

3.0 x @50 miny [F)qw ratel 1.0 mL/ﬁnmlte DBeetiBac2 Hok M4HBIBFWB11NpNad‘d for all

S NH2 NH O
mass @cﬁe&y?ylﬁé&s&foegste{i &?E%%lgmtramatfro@mfs ng)o({)\l &Y rgl}?mc acid as
a modifiet iising DD190% BRYori¥3O andywatkr afadian) )Asaiégd H&*em[ khe term "R," refers

N A O AN ) M

refers t0IC-18 Pevei@ptfase 1§88 GIRLA ﬁﬁﬁlurr(e%t NMC &b ProC18 column, 20 x
cyanoboroh ride (200 ng, 10 nnDI) and acetic acid

100mpny _Hlowy sate s 20 mbfaaryte- dﬁablﬂfr@w geRgigtedaE whtepwith 0.1% TFA and
acetoﬁi‘ﬁ?l'ér%ﬂhb 1% Al %ﬁ{rﬂu@%tlﬁbﬁ 16 mid@ss, diluted with

| or onet hane , washed with a mxture of
Pm_..pgwmaﬁeay@bam tent-butyd dﬂmoes,eailhwro-w—snm[uaphthalene-1 4'-
.- OXi_ and brine (ca. 50 m). The organic
Plpeljﬂ?:%f)¥ 9@31%%%15% ated, dried over Na2S04 and'
concent.yatautHacHgi ve crude m xture of @&) tert-butyl Boc
4- nfEEiSR3C!4- oxobu anz:,@@b gt,\fl di hydng- 2H spiro N
pht W SHe- 1. 4" - pi Jdi af,- 1" - car bpxyl] at &mpG) )
(S)-tert-buty —
- oxopyrrolidi - 3, 4-di hydrd CHsCN
Al A2 A3 A4 °©

[00189] 1'-Methyl-3,4-dihydro-2H-spiro[naphthalene-1,4'"-piperidine] (A1) was prepared
from commercially available ;1—(3—phenylpropyl)pyridine as previously described.

(Eberchard Reimann, Johann Speckbacher , Hermann Lotter, Arch Pharm. (Weinheim), 320
(1987), 385-393. Graham L. Patrick, J. Chem. Soc. Perkin Trans 1, (1995) 1273-1279).
[00190] To a solution of the N-methylpiperidine (A1) (37g, 172 mmol) in 1,2-dichloroethane
(250 ml) was added 1-chloroethyl chloroformate (20.7 mt, 190 mmol) at 0°C. The solution
turned to a solid. After 0.5 hours at room temperature, the reaction mixture was heated under
reflux for 15 hours. After concentration, the residue was dissolved in methanol (250 ml) and
heated at 50°C for 2 hours. The mixture was cooled to room temperature, the precipitate was
filtered and washed with ether to produce 3,4-dihydro-2H-spiro[naphthalene-1,4"-piperidine]
HCl salt (A2). The filtrate was concentrated, suspended in ether, filtered, and the solid
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spi ro[ napht hal ene- 1, 4' - pi peri di ne]-1"'-carboxylate (C2)

in 1.6:1 ratio based on analytical HPLC. LC-MS. nie =
wd100736066M (sj-7 + H, R=2.00 mn; rile = 38BCBOSION/004737

(S)-8 + H, RR = 3.25 min. [002011 A solution of the

above crude m xture (700 ng) in nethanol (20 m) was

heated together with potassiumacetate (1.2 g) at 50C

for 4 hours. The analytical HPLC data indicated that

washed W‘?{h%@i‘{ drld dch& 6 %’i‘\yeeicﬁlht%haPé 4(-(@1}&*002}9 (spire [n-EBﬁthalene-l 4'-

sol vent was evapor ated and resi due was Sus, (l)_ian ed

piperidine]t R Lsatie(A250 Lid-MSmefe £ m th ~2Hpylol -PlimHBNe
(500MER, @13 @ 74*@6‘& {7843 %1299 j é”lvx;gé?'%%t ythe §m.‘§5 U?éﬁ@'aﬁ 7.9,

cohce ted the uspgende
1H), 7484tal e. 8 G’héDstﬂt(d,o'eraé QE3.Be2R w8 {18 (sm2iha2.88 (5 dei 4t 2H),

2.81 (tmile Se%qi?ﬁ?e%(ﬂ‘[ P ggggéw{; iings §i 557 B AE

[00191]i Atsohftionfof(tkes piperiditie (sﬁnzIAm @2 92amhmlpin ﬂcﬂ]orc{rﬁ)ﬂﬁ*ﬁ%](lOOml)

was b oY Gam 250 i) Sty Rt irtre 2 i T oo

room t8npefath@rfor2 AeksS ThEheadtida ehikfite WaX inakleedvaith dilute aqueous HCI,
concentrated. The, resjdue was ‘50 eva rat ed v\n({&?@
and the eEga9H; PHASE &/2s dyashesd Wil appeays sAfY aﬁ%te< Yied NS O4), and

conceriftated F&g\()@t&ﬂgﬂyl 8 Q%ﬁycﬁ’t@ﬂ 9@[?139%;1%38- 1VApieeidd] -
a mxture of brine (ca 6N so |um%drOX|de

carboxypatai(43) Fhewhitg apkid L§M§e%s 26151%(&4 Gt r tBayRym*-16 min. H-
NMR g%dd‘mﬁ% éﬁ@l;‘)‘oﬁ 694 el 69 flﬁ 9. V@(ta FLYIe 108,98 .06 @) 5 = 7.3,

farther purifi by I1ca

1.3, lféhﬂdlﬁa&dog!fabﬁylf@)cﬁl@@]@r %Uillg 31¥Hﬂd % 8@ {33,388, 2.71 (1. J

=623, %lgyog@mgﬂ, ?Dﬂgzz?g%?zz §9"5188i('0b} 8Bgm 23H)33r 7&‘8”13%7 P‘&Wﬁg 1.49 - 1.46

(m, 2H9) 1.42.40H)M, 1H), 7.30 (t, 720(t 1H), 6.93 (d,

ooy iyt AL B gt fromp v

added Iﬂbtas&uﬁﬂper(rmngzlndtb (KMn€87, $30mg H mrﬂoliSThel reattipn nivktunowas stirred

at 7O°%§5)oig ép‘l?_urs( gi"" %reg tﬁlgil% kéﬁﬁisey%xf %p fﬁ%ﬁ' ﬁ@l%%%gﬁglshsedowﬁh

dichlos®thE@bRaPPhd 8ltRAeadd dasHih ek bdicBtentraydd)aciaha pdstfie was dissolved
(Conpound No.190) HN S S HN HV O Conpound r 0 BS
in acefonifgila 0@ mbepd spactedswith #MACe {950 mg, 6 mmol) at 70°C for another 24

hours 3A:i‘feg 'ﬁ'i@étmﬁl ﬁﬁhg 89@ Q&?@en&&t@né@he Rsilive Rg%lﬂmﬁgg byPaish column

pI per‘l
chronahmnoHAAAETGENAT)0 L | M pepvide 7 putoh-ox0-,A-dibydro- 217
] h bat/h.
sp1ro[f1§1£m%{lgﬁf€m i ’t%hE aggnﬂr?aggg)@é%g é)g'?% thcl\ﬁg /b= 230% (M +H - tBu).
R;= 3.46 min. '"H-NMR (500MHz, CDCl;): 8.07 (dd, J = 1.5, 7.8, 1H), 7.60 - 7.57 (td, J =
7.9,1.2,1H), 7.50(d, Y =7.9, 1H), 7.36 (t, ] = 7.6, 1.0, 1H), 4.10 (brd, J = 13.2, 2H), 3.08 (t, .
J=13.8,2H), 2.71 (t, § = 6.7, 2H), 2.27 (t, ] = 6.9, 2H), 2.05 (td, ] = 13.4, 4.7, 2H), 1.73

(br.d, J=13.2, 2H), 1.52 (s, 9H).
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(44 mg, 0.2 mm ), followed by acetic acid (1 drop) and
nmet hanol (1 ml). The reaction mxture was stirred for
wa@ar@wrhersed hours and concentrated under a strer@T/U52007/004737
nitrogen. The residue was dissolved in nethanol (1
m ) and purified by reverse phase HPLC to give the
title conpound no. 17 as a TFA salt. LCMS. nle =
343.30 (M+ H. R =1.63 min. ' HNW (500Miz,
PrepalMién @Byn&e%ﬁ &Q&-N(Mlh)&lrﬁ&lf-@ irbflaphthaknéd,4' giperidine]-
—pﬁ—'s?‘;{ 10, 7.19 (t, 1H), 7.16 (d, | H), 4.92 (m I
4-ylaggta @5 (m 2H) 3. 14 (m 4H), 2.19 (m 2H), 2.05 (m
| H, 1.8 S(s, 3H, 1.82 (m 2H), 1.73 (d, 1H, 1.60 ,
i 3H)NA~93 (M 9H® 74 WO 2007/ 109664 ¢
1 Us2007/ 004737 tyhod,gx, Coupl | A~ tdy, Kes ones

AVPLEF2 0%y nt hesils _df  meoH HCOONH,

) - Nbidehe, rdrpent gt ) - Zgdc TR Spi r o[ napht @%
Pean-39kper i diy -yl )aceta mpound No.

1.) Ti(oi-Pr)4, DON2.) NaBH4, Wt +0SS HNO

Conpound ~=0 BS N6- 61 [002041"A~¥8I ution of the g,

adiperidine (B5) (g9 ndh 0.077 nmogy  arkh 3- pent anoness

0.31 nmmol) in dichloronmethane (2 m) was

inavial for 90 mnutes and treated with

m (1V) |soppopoxi de (60 |, 0B%1 nmol) for 24
on m xture was-Nadded sodi um

0.27 mmol ) andis ”edAcEPEt

hen tr ith meth Re8HIT
drop) z our. The vvere evaporat ed
resi s di ssol ved in et hanol (1 nml) and
=Di led W|t qurlfled%y to give the
L titVe conpound no LC-Ms: me =/329.28 (M + H).

BeRt = 1.42 mn. 'H-NI\/R (500MHz, DMSO-d6): 8.65 (br.s

[0019%PA i«ﬁﬁ.\flon %thé tzxg&l ﬁé}é% ngaygl@-zﬂﬁp%g(aﬁ)gtﬁméﬁeu\_g - ADeridine]-1"

carboRyl3fe (AM) (3.@)g, 13.828ad])] (S)¢ rph&iflethabfing (3.0 1) 23.3 @@ol) and boron

oA B o W Wy
under(@DeddBtarl tr3P £t 24 oddrs. PhPdollént Was H)Istill%'a M@the residue was cooled

2007/ 100664 PCT/ US2007/ 004737
with an ice bath, dissolved in ethyl acetate, washed with saturated NaHCO3, and water. The

organic phase was dried over Na;SOy, filtered and concentrated to give (S)-tert-butyl 4-(1-
phenylethylimino)-3,4-dihydro-2H-spiro[naphthalene-1,4'"-piperidine]-1'-carboxylate (B1) as
a gum. LC-MS analysis of the crude indicated that there is trace of starting material (A4).
LC-MS: m/e=419.37 (M + H). R;=2.24 min.

[00194] At -78°C, NaBH; (760 mg, 20 mmol) was added to a solution of the imine (B1)
(7.82 g, 20 mmol) in methanol (100ml). The reaction mixture was allowed to warm to 0°C
over 2-3 hours then treated with saturated NaHCO; (ca. 100 ml), concentrated under reduced
pressure at

< 30°C to remove the solvent. The residue was extracted with ethyl acetate. The organic
phase was washed with water, dried over Na;SO, and concentrated to give (S)-tert-butyl 4-
((S)-1-phenylethylamino)-3,4-dihydro-2H-spiro[naphthalene- 1,4'-piperidine]-1'-carboxylate
(B2) as a solid. LC-MS: m/e=421.32 (M + H). Ry=2.20 min.

[00195] A suspension of the crude protected amine (B2) (7.55, 17.9 mmol), ammonium
formate (10 g, 158 mmol) and 10% Pd/C (2.0 g) in methanol (150 ml) was stirred under N>
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Met hod 3: Coupling with Al kyl Brom des EXAMPLE 3:
Synt hesi s of

W@ BoyAdeed’ - (3, 3- di met hyl - 2- oxobut yl) - 3, 4- di hyRPCDUS1407/004737
spi ro[ napht hal ene- 1, 4' - pi peri di ne] -4-yl ) acet am de
(Compound No. 130) HX, + Br EtOH, EtBNNO HNas O
Conmpound HN B5 //// No. 130 )==0 [00205] A suspension
of the piperidine (B5) (24 ng, 0.09 nmol),

for 24 holisOMeIeadtiodi iRy Moy ittered-thnfigh Telite A1 the. flfawndds
and sodi um carbonate (32

[ : 1y, . 0. 3 1) i 1 m
concenfepteds t The gidae wsg dissplvgd g}gaﬁhahaﬁﬁn%g "?'%S'PQ% %o%#"sf?te%)ﬁ%aﬁco%

. ] 0 f . l4- i 1 2H-
ine, 44 U SOGB4y R Lo il 21
spiro[maphiwdeng- nd-piperiding]- H-crrmxylate (BRagvssyipe LE-BE2 mg (721 (M

= ig._! 500MHz, DMSO-d6): 9. 60
+H), %‘tﬁ U\éﬁm Megégf Rig 1 I}l['\'{ﬁ7( 44 (d, 1H), 7. 3 (t, 1H),
[00196]. 20-18°C, hedtlyl chloride (ldnl, Il 2khmol) veR afded talaholutiosof the,amine (B3)

2H), 3.26 4H), .2. i .
(3.2 8y )Q mg}q)l) 1n1c_{rfgn@0ft§?utlg‘% (? 89_ %fo%l?&)’edl%y&f{? {igo%’ég}s?rﬁdd?nqggb? ?f
triethygat%ﬁle( SIJheQEQotitolri]mQ@i&aﬁk u{és ﬁ)&ﬁﬁlgﬂ t@ﬁjdnl @n;?dﬂattd‘he stitredrfaral hour then
rts can use e exa es a schene ith .
conceptFdfthr $PmEFTEiveV IRt n@%ﬂddaieﬂ?/l R SAL Hgég";‘g"\émmo%s&gd with
saturafdd N&l@c@é 88& Bink,MRAtInARonédHelattdl Mhe driige mroapOIRgSTurther purified
Table 2 bel ow. Table 2: Physical data for exe

by siliconploihmaratoesiny dhiioNb/ CHEINI: |ty 1) Rvetve (D er ity 4-acetamido-
3,4-di§&o%—épi¥(?[g@h%ﬁl—? ,ég—gﬁyetn(iﬂge]-ﬁ"-caril_»%k%lgteﬁtla‘lﬂ.l %%‘J-M']S: m/e =359.3
(M + H),3((M +1H) M:G6).(Re= 204 mig. ' Nl\@%{(sa@étﬁzsp@g%@sqs)z 8.17 (d,
0 25 T, 1500 L4 8yl D 0,27 o, 2,

- 2.01 (m, 1H), 1.85 (s, 3H), 1.80 (m, 4H), 1.61 (m 2H), 1.48 (d, 1H), 1.42 (s, 9H).

[00197] Similarly, the enantiomer of (B4), compound (B6) or its racemate, Racemic (B6),
was also synthesized applying the same synthetic route but replacing (S)-1-phenylethanamine
with (R)-1-phenylethanamine or racemic mixture of 1-phenylethanamine.

[00198] The enantiomeric purity was confirmed using analytical chiral HPLC (CHIRALPAK
AD column 250 x 4.6 mm, 1.5 mL/min, 7% 2-propanol/hexane, 15 minute run time). For
Racemic (B6), there are two peaks at 12.18 min and 12.57 min, corresponding to (B4) and
(B6), respectively. The enantiomeric purity was determined greater than 90% for both (B4)
and (B6).

[00199] At 0°C, a solution of (B4) (2.2g, 6.1 mmol) in dichloromethane (20 ml) was treated
with TFA (10 ml) for 1 hour, concentrated, co-evaporated with acetonitrile and dissolved in
dichloromethane. The resulting solution was washed with a mixture of brine (ca. 100 ml) and
6N NaOH (3 ml), dried over Na;SO4 and concentrated to give (5)-N-(3,4-dihydro-2H-
spiro[naphthalene-1,4"-piperidine]-4-yl)acetamide (B5) as a white solid. LC-MS: m/e =258.9
(M + H). R,=0.96 min. The crude was used directly for further reactions.
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0.93 (s, 9H). 76 WD 2007/ 100664 PCT/ US2007/ 004737

Conpound No. LC/MS LC/RT NMR Mkl min 2 441.4 1.21 3
W@s®730@64 4 315.2 1.38 DVBO(d6):9.083 (m  1HICT/BSHB7/004737

(d, 1H), 7.36 (d, 1H), 7.30 (t, 1H), 7.20 (t, 1H),

7.17 (d, 1 H, 4.92 (m 1 H, 3.42 (m 2H), 3.12 (m

4H), 2.20 (m 2H), 205(m 1H), 1.87 (s, 3H), 1.82

(m 3H), 1.73 (d, | H, 1.64 (m 3H), 1.35 (m 2H)),

Prepagaﬂ}oét g‘% ' S)ﬁgﬂ:esé 014?% 13924 Jdnl@%(ﬂ@)kﬁ-sﬂm%[ﬂaﬁ%&hM’eneﬁD@]ﬁbermme]-

64(rn
4-y1)P2r181(hd®1-Q5¢(lm 6H) , 2 80(m I , 2. 60(t 2H), -
25230(mIH, 1.64- 192(m12H) 0.95(s,9H) 7 453.3 2.6

g 414.3 1.7 94%\17BH3C1V8 10 434!@619 _'?1203754101

1271373.6 2. 8§ HOAG TEA
+ O CHzc‘z CHzclz
oa_): G O
Saps ﬁ
B3 o
c1 C3

c2
‘ toluene, KOAc T

[00200] A solution of the amine (B3) (480 mg, 1.24 mmol) and methyl 3-formylpropanoate
(232 mg, 2.00 mmol) in dichloromethane (5 ml) was stirred at room temperature for 1.5
hours. Then methanol (2 ml), sodium cyanoborohydride (200 mg, 3.10 mmol), and acetic
acid (0.1 ml) were added, and the mixture was kept overnight. The reaction mixture was
diluted with dichloromethane (ca. 100 ml), washed with a mixture of saturated sodium
bicarbonate (2 ml), 6N sodium hydroxide (2 ml) and brine (ca. 50 ml). The organic phase
was separated, dried over Na;SOy and concentrated to give a crude mixture of (S)-ferz-butyl
4-~(4-methoxy-4-oxobutylamino)-3,4-dihydro-2 H-spiro[naphthalene-1,4'-piperidine]-1'-
carboxylate (C1) and (S)-tert-butyl 4-(2-oxopyrrolidin-1-yl)-3,4-dihydro-2H-
spiro[naphthalene-1,4"-piperidine]-1'-carboxylate (C2) in 1.6:1 ratio based on analytical
HPLC. LC-MS: m/e = 417.36 (M (s3.7 + H), R¢=2.00 min; m/e = 385.30 (M 58 + H), Ry=
3.25 min.

[00201] A solution of the above crude mixture (700 mg) in methanol (20 ml) was heated
together with potassium acetate (1.2 g) at 50°C for 4 hours. The analytical HPLC data
indicated that there was little conversion of (C1) to (C2). The solvent was evaporated and the
residue was suspended in toluene (50 ml) and 1-methyl-2-pyrrolidinone (NMP) (3 ml) and
heated at 120°C for 5 days. The mixture was concentrated, and the residue was suspended in
ethyl acetate. The solution was washed with saturated sodium bicarbonate, dried and
evaporated. The residue was passed through silica gel column to give a crude mixture of
(C1) and (C2) with a ratio of 2:1.

[00202] A solution of the mixture of (C1) and (C2) (530 mg) in dichloromethane (10 ml)
was treated with TFA (5 ml) at 0°C for 2 hours. The reaction mixture was concentrated. The

residue was co-evaporated with acetonitrile, dissolved in dichloromethane (ca. 100 ml),
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13 468.3 1.9 14 414.3 2.75 15 468.3 1.9 16 359.3 1.3
DVMB((d6):9.15 (m | H, 8.18 (d, I H, 7.35 (d, 1H),
wQ 2@0/1¢d664 1H), 7.20 (t, 1H), 7.17 (d, | H), 4rORUSTdUP04737
I H, 3.63 (s, 3H, 3.43 (m 2H), 3.15 (m 4H), 2.47
(m 2H), 2.20 (m 2H), 2.05 (dd, I H), 1.95 (m 2H),
1.87 (s, 3H), 1.82 (m 3H), 1.73 (d, I H, 1.62 (m
1H). 17 443.4 1.09 18 399.3 1.9 19 458.3 2.17 77 WO
wash2d 9/1thk0H66dreRTH S0 20001 23d 6NGarihom hgdidxidd /WD, The organic
. M1 .m 432.4 0.8 1401.6 1.7 .22 .
phasé gt el Gy Fshallig st Sf i ied Eelis & cuds mrogli (czp which
was fiftBReBpulifled By7siidy gé chrdrﬁatogﬁpﬂﬂgclgg(thiOﬂ@ PR AvO(ID as oil.
LC- I\;IQ 429—— %83 2% (1\43+ I—Sgﬁ = 1.31 min. 'H-NMR (500 MHz, DMSO-dg): 8.58 (br. s,
1H), 8.35 (br. s, 1H), 7.40 (d, 1H), 7.30 (t, 1H), 7.20 (t, 1H), 6.93 (d, 1H), 5.14 (dd, 1H),
3.25-3.05 (m, SH), 2.87 (td, 1H), 2.40 -2.29 (m, 4H), 1.98-1.85 (m, 4H), 1.80 (t, 1H), 1.74
(m, 1H), 1.63 (t, 1H), 1.58 (d, 1H).
Method 1: Coupling with Aldehvdes
Example 1: Synthesis of (§)-NV-(1'-(3,3-dimethylbutyl)-3,4-dihydro-2 H-
spiro[naphthalene-1,4'-piperidine]-4-yl)acetamide (Compound No.190)

N
ﬁ HN o
Compound 7¢
B5 No. 190

[00203] A solution of 3,3 -dlmethylbutyraldehyde (13 mg, 0.13 mmol) and the spiro-
piperidine (B5) (25 mg, 0.10 mmol) in dry dichloromethane (2 ml) was stirred at room
temperature for 30 min, cooled with ice-bath, and treated with sodium triacetoxyborohydride
(44 mg, 0.2 mml), followed by acetic acid (1 drop) and methanol (1 ml). The reaction
mixture was stirred for another 5 hours and concentrated under a stream of nitrogen. The
residue was dissolved in methanol (1 ml) and purified by reverse phase HPLC to give the title
compound no. 17 as a TFA salt. LC-MS: m/e = 343.30 (M + H). R;= 1.63 min. 'H-NMR
(500MHz, DMSO-de): 9.28 (br.s, 1H), 8.18 (d, 1H), 7.35 (d, 1H), 7.30 (t, 1H), 7.19 (t, 1H),
7.16 (d, 1H), 4.92 (m, 1H), 3.45 (m, 2H), 3.14 (m, 4H), 2.19 (m, 2H), 2.05 (m, 1H), 1.87 (s,
3H), 1.82 (m, 2H), 1.73 (d, 1H), 1.60 (m, 3H), 0.93 (m, 9H).
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33 418.6 0.92 34 442.7 1.7 35 371.2 1.79 36 516.3
2.1 37 286.6 2.01 1H NWR (500 MHz, DMs(Q(d6)): 9.02
W@ dgo7/14ddp4 7. 33 (d, 1H), 7.21 (t, | H), 7.13 ¢cT/UB200)/004737
7.06 (d, 1 H, 3.44 (d, 2H),3.19-3.10(m 4H), 2.72
(t, 2H, 2.20 (td, 2H), 1.90 - 1.84 (m 2H), 1.76 -
1.64 (m 4H), 1.59 (dd, 2H), 0.94 (s, 9H). 38 454.3
2 39 427.2 2.4 40 441.4 1.16 41 454.7 1.8 42 429.7
1.9 43 395.3 2 1 44 439.8 1.9 45 385.49 2 DVsQ(d6):
9.43 br. s), 818 (d, 1H, 7.38 (d, IH), 7.30 (t
Meth ith Ketynes7 16 (d, | H), 4.92 (q, 1

Emﬁlﬁé@ s7ﬁh'i1es1s°> }_61(%)(101&4 ent%%%rl)% ?ﬂ\('%m-%ﬁg’gbngﬂggpﬂthalene-

14'-p1paidl(n¢i-44yl)ace!|axm§le((ﬂ?@mp01md)No.16109 (dd, 1 H), 0.95

(d, 3H), 0.90 (s, OH).
1.) Ti(oi-Pr),, DCM

2.) NaBH,4, MeOH _N

(X )
A (1
© | HN
Compound >=O
B5 - No. 61

[00204] A solution of the piperidiﬁe (B5) (20 mg, 0.077 mmol) and 3-pentanone (27 mg,
0.31 mmol) in dichloromethane (2 ml) was stirred in a vial for 90 minutes and treated with
titanium (IV) isopropoxide (60 pl, 0.21 mmol) for 24 hours. To the reaction mixture was
added sodium borohydride (10 mg, 0.27 mmol) and stirred for 5 hours, then treated with
methanol (1 ml) and acetic acid (1 drop) for 1 hour. The solvents were evaporated and the
residue was dissolved in methanol (1 ml) and acidified with TFA and purified by HPLC to
give the title compound no. 56. LC-MS: m/e = 329.28 (M + H). R,;= 1.42 min. 'H-NMR
(500MHz, DMSO-dg): 8.65 (br.s, 1H), 8.18 (d, 1H), 7.42 (d, 1H), 7.31 (t, 1H), 7.20 (t, 1H),
7.16 (d, 1H), 4.92 (m, 1H), 3.45 (m, 1H), 3.35 (m, 1H), 3.28-3.17 (m, 2H), 3.10 (m, 1H), 2.28
(m, 2H), 2.05 (m, 1H), 1.86 (s, 3H), 1.84 (m, 4H), 1.72 (t, 1H), 1.68-1.59 (m, 2H), 1.51 (m,
1H), 1.37 (m, 1H), 0.99 (t, SH), 0.91 (t, 1H).
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78 WD 2007/ 100664 PCT/ US2007/ 004737 Conpound No.
LC/MS LO/RT NVR Mrj min 46 432.6 0.95 47 371.4 2.04
W@ 200388688 1.9 49 361.2 1.54 H 58.18 (d 1 11) PTL/B52007/004737
(d, 1H), 7.30 (t, | H, 7.20 (t, 1H), 7.17 (d, | H,
4.92 (m | H, 3.44 (m 2H), 3.21 (m 4H), 2.80 (m
1H), 2.20 (m 2H), 2.06 (m 1 H), 2.05 (s, 3H), 1.91
(q, 2H), 1.87 (s, 3H), 1.83 (m 3H), 1.74 (d, 1H),
1.63 m 1H 1.27 d,3H 50 415.7 1.78 51 386.3 2.02

(500MH i D)I\/SOEdGE 907(m 1H), 7.29 (t, 1H),
Methogd 3x1Coupling] w| ., 4.94 (t, 1 H), 3.44
gﬁgE %fﬁ%nt{n%sng %ﬁ)%sﬂér@“ks ??imetlﬁyolbaoi&utgﬁbs 4-%;1&%6&}1-

spiro[dalithainneahy'-pipesdinclstyDcstamide (Goapoyns! N9H)3 ) 52
458.6 1.09 53 396.2 2.04 54 427.7 1.8 55 480.3 2 56
329.29 1.49 DI\/ISO(dG)' 8.90 (br. s),

Ea i EtOH, EtgN E i
ﬁ

Compound HN
B5 No. 130

0]

[00205] A suspension of the piperidine (B5) (24 mg, 0.09 mmol), 1-bromo-3,3-
dimethylbutan-2-one (13.5 mg, 0.08mmol) and sodium carbonate (32mg, 0.3 mmol) in DMF
(1 ml) was stirred at 50°C in a sealed vial for 16 hours. The mixture was cooled and carefully
neutralized with TFA and purified by reverse phase HPLC to give the title compound no. 19
as a TFA salt. LC-MS: m/e = 357.30 (M + H). R¢= 1.61 min. "H-NMR (500MHz, DMSO-de):
9.60 (br. s, 1H), 8.21 (d, 1H), 7.44 (d, 1H), 7.32 (t, 1H), 7.20 (¢, 1H), 7.16 (d, 1H), 4.92 (q,
1H), 4.60 (d, 2H), 3.26 (m, 4H), 2.35 (m, 2H), 2.04 (dd, 1H), 1.87 (s, 3H), 1.80 (m, 3H), 1.71
(d, 1H), 1.63 (m, 1H), 1.16 (s, 9H).

[00206] A person skilled in the chemical arts can use the examples and schemes along with
known synthetic methodologies to synthesize compounds of the present invention, including
the compounds in Table 2 below.

Table 2: Physical data for exemplary compounds.

Compound No. LC/MS LC/.RT NMR
M-+1 min
1 379.36 1.79 DMSO(d6): 9.17 (br.s,

1H), 7.47 (d, 1H), 7.45
(d, 1H), 7.34 (1, 1H),
7.32 (t, 1H), 4.45 (q,
1H), 3.45 (m, 2H), 3.15
(m, 4H), 3.05 (s, 3H),
2.17 (m, 2H), 2.09 (t,
1H), 1.96 (m, 1H),
1.89-1.74 (m, 3H), 1.71
(d, 1H), 1.59 (m, 2H),
0.93 (s, OH).
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8.18 (d, 1 H, 7.45 (d, 1H), 7.31 (t, 1H), 7.20 (t,

1H, 7.16 (d, 1 H, 4.92 (q, 1H), 3.5 (m 2H),
wW@201AB606 (m 3H), 2.95 (m 1H), 2.35 (m 2POT/UR2006004737

(dd, 1H), 1.87 (s, 3H), 192-1.77 (m 4H), 1.69 (d,

1H), 1.62 (m 1 H, 1.43 (m 1 H, 1.21 (m 1H,

0.99 (d, 3H), 0.91 (t, 3H). 57 383.6 1.74 58 409.3

1.9 59 472.6 1.07 60 440.3 1.8 79 WO 2007/ 100664

Comﬂ%_qﬁﬁ

WR200[7/ 00BZAIS Con

POUrKC/RT  LC)

M5 L RT. NVR M

00
mn 62 366.3 R+ 63 |405. 4min 11 64 343. 3 ¥
DVBO(d6) - | 9. 2%4abr . s.| IF)128. 18 (d, IA, 7.35 (0,
H3 7.3 0] (T, 3695, 20 (% IH), 716 (71, ZHZ,L 479
g | H), 734 2H T 32431t . =9~
%rrf 2H), | 2. 02‘”1 }j%], 1111), 11'?887 (s Ské)g ‘5{83((%"
3H), 1.73 (d, 1H), 1/67-1.55 (m | by s 19 0R
65 439.4 D.82 66 329.2 1.5 DVSQ(d6) 5, i’gq 17 .
1H), 4.92 (m, 1H), 3.42
(m, 2H), 3.12 (m, 4H),
2.20 (m, 2H), 2.05 (m,
1H), 1.87 (s, 3H), 1.82
(m, 3H), 1.73 (d, 1H),
1.64 (m, 3H), 1.35 (m,
2H), 0.94 (t, 3H).
5 468.3 2.1
6 401.7 1.8 (300 MZ, CDCI3)
7.15(dd,1H),
6.94(m,2H),
5.93(m, 1H),
3.64(m,2H), 2.80-
3.05(m,6H),
2.80(m, 1 H), 2.60(t,2H),
2.30(m, 1H), 1.64-
1.92(m,12H),
0.95(s,9H)
7 4533 2.6
8 4143 1.7
9 427.7 1.8
10 440.6 1.9
11 3754 1.01
12 373.6 2.88
13 4683 1.9
14 414.3 2.75
15 468.3 1.9
16 359.3 1.3 DMSO0(d6):9.15 (m,
1H), 8.18 (d, 1H), 7.35
(d, 1H), 7.30 (t, 1H),
7.20 (t, 1H), 7.17 (4,
1H), 4.92 (ddd, 1H),
3.63 (s, 3H), 3.43 (m,
2H), 3.15 (m, 4H), 2.47
(m, 2H), 2.20 (m, 2H),
2.05 (dd, 1H), 1.95 (m,
2H), 1.87 (s, 3H), 1.82
(m, 3H), 1.73 (d, 1H),
1.62 (m, 1H).
17 443 4 1.09
18 3093 1.9
19 4583 217
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1H), 8.17 (d, 1H), 7.48 (d, 1H), 7.32 (t, 1H), 7.20
(t, 1H), 7.16 (d, | H, 4.92 (m | H), 3.43 (br. t,
waeho7/18682 (m 2H), 3.05 (d, 2H), 2.42 (ddd, PCHUS2007/004737
2.06 (dd, 1H), 1.87 (s, 3H), 1.83 (m 2H), 1.75 (d,
1H, 1.65 (m 1H), 1,09(s, 9H). 67 416.4 0.95 68
397.3 2.11 DVMs((d6):9.07 (m | H), 8.18 (d, 1H), 7.35
(d, 1H), 7.30 (t, 1H), 7.28(t, I H, 7.17 (d, iH),
, 1 HrLove ([ddd, L&/, 3741 (m 2ZH), 15
1.8y (s, BH), 4383 (m 3H)ggd. 73 (d, 1f), 167 (M
ZH, 1.66] (S 463, L. bufiizl.pfu“l, J.“ SOpQH;ME'Z 11‘."3L
IR, 71,19 IAy,— 079 a9y 094 zo—~o 12
h—%%ﬁé > 7;2%?‘.3 1975 7241008040
268,71-100664 r\,ﬁg@ZCO?LOOA?\,Z Cotpotie—Ne—LC-Ms.
ANl A
*t%??—l\wri TVITT 4§6|3 1.8
26 472.6 1.1
27 417.6 1.13
28 443 .4 1.14
29 458.4 0.94
30 469.3 2.2
31 399.3 2.1
32 379.6 2.1
33 418.6 0.92
34 442.7 1.7
35 371.2 1.79
36 516.3 2.1
37 286.6 2.01 1H NMR (500 MHz,
DMSO0(d6)): 9.02 (d,
1H), 7.33 (d, 1H), 7.21
(t, 1H), 7.13 (t, 1H),
7.06 (d, 1H), 3.44 (d,
2H), 3.19 - 3.10 (m,
4H), 2.72 (t, 2H), 2.20
(td, 2H), 1.90 - 1.84 (m,
2H), 1.76 - 1.64 (m,
4H), 1.59 (dd, 2H),
0.94 (s, 9H).
38 4543 2
39 427.2 2.4
40 441.4 1.16
41 454.7 1.8
42 429.7 1.9
43 395.3 2.1
44 439.8 1.9
45 385.49 2 DMSO(d6): 9.43 (br. s),
8.18 (d, 1H), 7.38 (d,
1H), 7.30 (t, 1H), 7.19
(t, 1H), 7.16 (4, 1H),
4.92 (q, 1H), 3.5 (m,
2H), 3.14 (m, 4H), 2.25
(m, 2H), 2.05 (dd, 1H),
1.87 (s, 3H), 1.81 (m,
3H), 1.72 (d, 1H), 1.69-
1.51 (m, 4H), 1.25 (dd,
1H); 1.09 (dd, 1H),
0.95 (d, 3H), 0.90 (s,
9H).
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73 343.3 1.59 DVMSO(d6): 8.67 (br. s, 1
WlH), 7.41 (d, 1H), 7.31 (t, (1H), 7.250’“? ia),(d’rﬂ
(gdoé)g/laﬂd)u 4.93 (q, 1H), 3.42 (m 2H), 3.16 (eCT/BBH0O7/004737
.05 (t, 2H), 2.30 (qd, 2H), 2.07 (dd, 1H), 1.87 (s
3H), 1.85-1.67 (m B5H), 1.62 (m | H, 1.38 (m 4H),
0.87 (t, 6H). 74 406.3 1.9 75 430.4 0.87 76 444.4
0.94 77 389.4 1.21 78 458.4 1.03 79 438 4 0 83
= 365, 33 I 68 TINREX d6) | 9. L&/Rfer . s
Compot?n‘hgoﬂ L g 7 35 (t, i), 17 23 (t KT&B{ (4 4% q,
3343 (Ma2e) 314 s 4H).[ 3.05 (5, 3H, 2.18
212087 U1 F) 25 (M 1M, 1.88-1.74 (m
e ,-\3833@) P 65—-1. gd (m 3H), 0.93 (d, 6H).
- Pl © e 83 &
#9% 85 a7 3515 4031J§)4 26 %?ﬁ 49&%@?210'3
(d, 1H), 7.30t, 1H),
7.20 (1, 1H), 7.17
1H), 4.92 (m, 1H), 3.44
(m, 2H), 3.21 (m, 4H),
2.80 (m, 1H), 2.20 (m,
2H), 2.06 (m, 1H), 2.05
(s, 3H), 1.91 (q, 2H),
1.87 (s, 3H), 1.83 (m,
3H), 1.74 (4, 1H), 1.63
(m. 1H). 1.27 (d, 3H).

N
C)

DR
o0
3
N -
\‘
N He
O N~
I~

50 415.7 1.78
51 386.3 2.02 (500MHz, DMSO-d6):
9.07 (m, 1H), 7.36 (d,
1H), 7.29 (t, 1H), 7.21
(t, 1H), 7.13 (d, 1H),
4.94 (t, 1H), 3.44 (dd,
2H), 3.21-3.11 (m, 4H),
2.78 (s, 6H), 2.46 (s,
3H), 2.45 (m, 2H), 2.01
(d, 1H), 1.98 (g, 1H),
1.81 (m, 2H), 1.63-1.55
(m, 4H), 0.93 (s, 9.

52 458.6 1.09
S3 386.2 2.04
54 427.7 1.8
55 480.3 2
56 329.29 1.49 DMSO(d6): 8.90 (br. s),

: 8.18(d, 1H),7.45 (d,
1H), 7.31 (1, 1H), 7.20
(t, 1H), 7.16 (d, 1H),
492 (q, 1H), 3.5 (m,
2H), 3.21-3.06 (m, 3H),
2.95 (m, 1H), 2.35 (m,
2H), 2.06 (dd, 1H), 1.87
(s, 3H), 192-1.77 (m,
4H), 1.69 (d, 1H), 1.62
(m, 1H), 1.43 (m, 1H),
1.21 (m, 1H), 0.99 (d,
3H), 0.91 (t, 3H).

57 383.6 1.74
58 409.3 1.9
59 472.6 1.07-
60 440.3 ' 1.8
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88 429.7 2.3 89 272.5 1.94 111 NWR (500 MHz,

DVMSQ(d6)): 9.02 (s, 1H), 7.33 (d, 1H), 7.21 (t, |
waolrgo7/dos4 (t, | H), 7.06 (d, 1H), 3.42 (d, PCT/US2007/004737
2H),3.18-3.12(m 4H), 2.72 (t, 2H), 2.20 (td, 2H),
1.90-1.86 (m 2H), 1.76 -1.66 (m 4H), 1.66-1.63 (m
1H), 1.63 -1.55 (m 2H), 0.95 (d, 6H). 81 WD
2007/ 100664 PCT/ US2007/ 004737 Conpound No. LC/ NS
MFLavs 90 B55. BE/HT67 DI\/SO d6: 4(s, 1H),
CompotfNOy 11 H) M# 31 (F,  Lkhin 7. 20 rb"?"‘ 593 (d
Tg ) 5 14 (d9563 H, | 3.42{4d0, H) ~3.74-73. 09 (m
2 n_TUUQ SIH),A 22114929 (m 4y, Z. 07 (td,
1 J.UTII] OI(,J.I‘I,
6_%6 156 (m 385 0oz (4°%H 91[3;;?7( 9123)(1” >
417.6 1. c5 93 445.4 .04 94 453. 1 2f
$|\/35’00(?§5).|9.H)15 (m | H, 8.18 (d, | 0(”55 ;((d H)
' ’ ’ 1H), 4.92 (g, 1H), 3.45
(m, 2H), 3.21-3.11 (m,
4H), 2.24-2.14 (m, 2H),
2.06 (dd, 1H), 1.87 (s,
3H), 1.82 (m, 3H), 1.73
(d, 1H), 1.67-1.55 (m,
3H), 0.93 (s, OH).
65 438.4 0.82
66 329.2 1.5 DMSO(d6): 8.20 (m,
1H), 8.17 (d, 1H), 7.48
(d, 1H), 7.32 (t, 1H),
7.20 (t, 1H), 7.16 (d,
1H), 4.92 (m, 1H), 3.43
(br. t, 3H), 3.32 (m,
2H), 3.05 (d, 2H), 2.42
(ddd, 2H), 2.06 (dd,
1H), 1.87 (s, 3H), 1.83
(m, 2H), 1.75 (d, 1H),
1.65 (m, 1H), 1,09¢s,
9H).
67 416.4 0.95
68 3973 2.11 DMS0(d6):9.07 (m,
1H), 8.18 (d, 1H), 7.35
(d, 1H), 7.30 (t, 1H),
7.20 (t, 1H), 7.17 (d,
1H), 5.10 (t, 1H), 4.92
(ddd, 1H), 3.41 (m, 2H),
3.15 (m, 4H), 2.19 (m,
2H), 2.05 (dd, 1H), 1.98
(m, 2H), 1.87 (s, 3H),
1.83 (m, 3H), 1.73 (d,
1H), 1.67 (m, 2H), 1.66
(s, 3H), 1.59 (s, 3H),
1.50 (m, 2H), 1.32 (m,
1H), 1.19 (m, 1H), 0.91
(d, 3H).
69 423.3 1.9
70 387.3 2
71 454.3 1.9
72 472.4 1.09
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7.20 (t, 1H), 7.16 (d, 1 H), 4.92 (m 1 H, 3.42 (m
2H), 3.15 (m 2H), 3.08 (m 2H), 2.21 (ddd, 2H),
wQ205/1¢0de4 1H), 1.87 (s, 3H), 1.81 (m 3H), RCTESHODHN4737
(m 4H), 0.94 (t, 3H). 96 432.6 0.93 97 311.1 1.83
DVBO(d6): 9.17 (br. s, | H), 7.43 (d, 1 H, 7.40 (t,
| H, 7.36 (d, | H, 7.28 (td, 1H), 4.35 (t, 1H),
3.45 (t, 2H) 3. 21- 12(m 4H) 2.24 (td, 1 H, 2.16
ttd 17, $ 96 77 (dd;,— 2
Comppugd Np. 57 (m 37019 (LL@R 08 400, 3\11'&1'738 99
3 2—3r—16 437
1782 103 430\321@8‘191 42 b7/ 10D O(‘M‘Sg?ﬁ” s
PCT/ US200(7/ 004737 Conpound No. LC : #h
min 104 315.2 1.35 DVBO(d6): 8. 78 1' 15N d, |1
H, 7.41 | (d, 1 H, 7.J31 (t, 1 H), ), 1054 7' 45
(d, 1 H,| 4.92 (m 1H), 3.41 (br ‘ )’ 2 ‘11 e 3-('%1
305 (t, 2H), 2.30 (qd,
2H), 2.07 (dd, 1H), 1.87
(s, 3H), 1.85-1.67 (m,
5H), 1.62 (m, 1H), 1.38
(m, 4H), 0.87 (1, 6H).
74 3063 19
75 4304 0.87
76 4444 0.94
77 380.4 121
78 458.4 1.03
79 438.4 0.83
20 365.33 1.68 DMSO(d6): 9.19 (br.s,
1H), 7.47 (d, 1H), 7.45
@@, 1H), 7.35 (¢, 1H),
7.23 (1, 1H), 4.45 (q,
1H), 3.43 (m, 2H), 3.14
(m, 4H), 3.05 (s, 3H),
2.18 (m, 2H), 2.08 (dd,
1H), 1.95 (m, 1H),
1.88-1.74 (m, 3H), 1.71
@@, 1H), 1.65-1.53 (m,
3H), 0.93 (d, 6H).
81 1726 1.04
) 472.6 116
83 472.6 .14
34 4403 18
85 387.3 1.7
86 403.6 126
87 4413 18
88 4297 23
89 2725 1.94 TH NMR (500 MHz,
DMSO(d6)): 9.02 (s,
1H), 7.33 (d, 1H), 7.21
(1, 1H), 7.13 (t, 1H),
7.06 (4, 1H), 3.42 (4,
2H), 3.18 - 3.12 (m,
4H), 2.72 (t, 2H), 2.20
(td, 2H), 1.90-1.86 (m,
2H), 1.76 -1.66 (m, 4H),
1.66-1.63 (m, 1H), 1.63
-1.55 (m, 2H), 0.95 (d,
6H).
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2H), 3.00
(dd, 1H),
WA 203/100564
107 -

(t, 2H, 2.30 (m 2H), 2.12 (m1H), 2.05
1.87 (s, 3H), 1.80 (m 3H), 1.70 (d, | H),
1H), 0.99 (d, 6H). 105 - - 106 458.PCT/USD07/004737

108 406.3 2.1 109 440.3 1.7 110 453.6 2.1
111 434.7 1.7 112 515.4 2.3 113 454.4 1.9 114 414.3

2.4 115 423.3 2 116 415.7 1.8 117 336.6 2 1H NWR

(300 Mz, DVBO) 8.04 (dd, J = 1.4, 7.9 Hz, 1 H),
B7 (/M) . 1. 651 (M 2H), 3.6 (m 2,
Cmp%“%%l\?’ OH), 932 - 3. 15 (430 2H) , 3 09 2T918(R(t 2H)
2990 (an,| J =3358s Hz,| DNEG &P, 4 'Hé 9'214
(s, 1H), | 1.93 (s, | H), 1.61 (m
0.96 (8,9H) 119 387.2 1.14 120 33 O(t 457
3.42 (dd, 2H), 3.24-3.09
(m, 5H), 2.87 (ddd, 1H),
2.41-2.29 (m, 4H), 2.07
(td, 1ED), 1.92 (m, 3H),
1.87 (t, 1H), 1.74 (m,
1H), 1.66-1.56 (m, 5H),
0.93 (d, 6H).
91 387.6 1.8
92 417.6 1.05
93 4454 1.04
94 4533 1.9
95 301.2 1.27 DMSO(d6): 9.15 (m,
1H), 8.18 (d, 1H), 7.36
(d, 1H), 7.30 (t, 1H),
7.20 (t, 1H), 7.16 (d,
1H), 4.92 (m, 1H), 3.42
(m, 2H), 3.15 (m, 2H),
3.08 (m, 2H), 2.21 (ddd,
2H), 2.05 (dd, 1H), 1.87
(s, 3H), 1.81 (m, 3H),
1.76-1.58 (m, 4H), 0.94
(t, 3H).
96 432.6 0.93
97 311.1 1.83 DMSO(d6): 9.17 (br. s,
1H), 7.43 (d, 1H), 7.40
(t, 1H), 7.36 (d, 1H),
7.28 (td, 1H), 4.35 (t,
1H), 3.45 (t, 2H), 3.21-
3.12 (m, 4H), 2.24 (td,
1H), 2.16 (td, 1H), 2.10-
1.96 (m, 4H), 1.77 (dd,
2H), 1.61-1.57 (m, 2H),
0.93 (s, 9H).
98 409.3 1.8
99 387.3 2.3
100 442.7 1.7
101 437.7 14
102 383.3 1.82
103 430.4 0.91
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WD 2007/ 100664 PCT/ US2007/ 004737 Conpound No.

LG/ MBS

LC RT NVR M+l mn 123 357.2 1.72 (500 MHz, DMSO- d6):

w@®24/1¢de64 s, 1H), 7.40 and 7.38 (2d, 1H), 7. 3BCEHO2007/004737
7.29 (2t, 1H), 7.24 and 7.20 (2t, 1H), 6.99 and 6.93
(2d, 1H), 5.67 (dd, 0.65 H), 5.03 (t, 0.33H), 3.43
(dd, 2H), 3.23-3.14 (m 4H), 2.61 (s, 2H and 2.43
(s, 1H, CH3), 2.45 (m 2H), 2.17 (s, 1 H and 2.12
CH3) Lc2vi@3- 1.154 (no/RBH), [0. 93 (5, 9A)- 124
Coméf’j’é‘.‘iéﬂz 125 )355;439 1. 72 DVE@6): 9. 11 (brNMR 1I—IZ
3164 (d, 3153 ( 357 31 (d'éi) 8 :
1H, 7.1p (d, 1H, 495 (d. 1 H
3.16 (m #H), 2.20 (ddd, 2H), 2.03 m
3H), 1.73| (d, 1 H), 1.68-1.54 (m ( ’6H),
0.78- 0.68 (m 4H). 126 468.4 1.7 Ir
437.7 1.4 129 409.2 1.9 131 384.6 %ﬁ
d6:9.35 (m 1H), 7.36- 2H)’300(t 2H),23O
(m, 2H), 2.12 (m 1H),
2.05 (dd, 1H), 1.87 (s,
3H), 1.80 (m, 3H), 1.70
(d, 1H), 1.63 (m, 1H),
0.99 (d, 6H).
105 - -
106 458.6 1.09
107 - -
108 406.3 2.1
109 440.3 1.7
110 453.6 2.1
111 434.7 1.7
112 515.4 23
113 454.4 1.9
114 414.3 2.4
115 423.3 2
116 415.7 1.8
117 336.6 2 1H NMR (300 MHz,
DMSO) 8.04 (dd,J =
1.4, 7.9 Hz, 1H), 7.93 -
7.87 (m, 1H), 7.65-7.55
(m, 2H), 3.6 (m, 2H),
3.32 (m, 2H), 3.22 -
3.15 (m, 2H), 3.09-2.98
(t, 2H), 2.50 (qn, J= 1.8
Hz, DMSO-d6), 2.38
(m, 2H), 1.98 (s, 1H),
1.93 (s, 1H), 1.61 (m,
2H), 0.96 (s, 9H)
118 409.3 2
119 387.2 1.14
120 338.5 1.7
121 454.7 1.8
122 383.7 1.82
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7.20
2H),

7.27 (m 3H),
H, 3.44 (d,

(td,
3.21-3.10 (m 4H),
wda zidy/100684 36-1. 17 (m 5H), 468. 8 2. 06PCEHUSHBI/004737

133 417.4 1.06 134 -

1H), 4.45

0.93 132
135 427.3

137 440.3 1.9 138 458.6 1 139 -
WD 2007/ 100664 PCT/ US2007/ 004737 Conpound No. LC/ M5

(m1H,
2.28-1.46 (m

1.9 136 448.2 1.6
140 415.7 1.9 84

LC/RT NVR M+l nin 141 381.3 2.2 142 (339.6 1-.657 -
OVBO B6/MS9. 03 (mLAMT 7. B7 (d, 7.
Comp R it 21 etk (a1 & (q. 1
H1233.44 (m 332 3.42-3. 1074 m 4H)(500 182, mmsdctr%)
2.29 (q, [ 1H), 2.25 (m 2H), 2.08-| 8.192bf.0 118,40 and
1.65-1.55 (m 6H), 0.[94 (d, 6H). 143g4b4. Gy 7853a11‘<‘14
426.3 1.7 145 445.6 1.1 146 440. 8759%0¢ 446 #84aaq 1
7.20 (2t, 1H), 6.99 and
6.93 (2d, 1H), 5.67 (dd,
0.65 H), 5.03 (t, 0.33H),
3.43 (dd, 2H), 3.23-3.14
(m, 4H), 2.61 (s, 2H)
and 2.43 (s, 1H, CH3),
2.45 (m, 2H), 2.17 (s,
1H) and 2.12 (s, 2H,
CH3), 2.03-1.54 (m,
8H), 0.93 (s, 9H).
124 440.6 2 :
125 355.39 1.72 DMSO(d6): 9.11 (br.s,
1H), 8.40 (d, 1H), 7.36
(d, 1H), 7.31 (¢, 1H),
7.21 (t, 1H), 7.16 (d,
1H), 4.95 (q, 1H), 3.43
(m, 2H), 3.16 (m, 4H),
2.20 (ddd, 2H), 2.08 (m,
1H), 1.83 (m, 3H), 1.73
(d, 1H), 1.68-1.54 (m,
5H), 0.93 (d, 6H), 0.78-
0.63 (m, 4H).
126 4684 1.7
127 4423 1.8
128 437.7 1.4
129 409.2 1.9
131 384.6 2.34 300MHz, DMSO-
d6:9.35 (m, 1H), 7.36-
7.27 (m, 3H), 7.20 (td,
1H), 4.45 (m,1H),
3.45(m, 1H), 3.44 (d,
2H), 3.21-3.10 (m, 4H),
2.28-1.46 (m, 15H),
1.36-1.17 (m, 5H), 0.93
(s, OH).
132 468.8 2.06
133 417.4 1.06
134 - -
135 4273 1.9
136 4482 1.6
137 440.3 1.9
138 453.6 1
139 N N
140 415.7 1.9
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148 358.3 1.87 DMSQ(d6): 9.01 (s, 1H), 7.32 (d, 1H),
7.27 (t, 1H), 7.24 (d, 1H), 7.18 (t, 1H), 6.48 (d,
wdabkho7/1de682 (g, 1H), 3.43 (d, 2H), 3.20-3.12 (PgT/US8dD7/004737
2.82 (s, 6H), 2.30 (td, | H, 2.22 (dd, | H, 2.06
(td, 1H), 1.93 (d, I H, 1.83-1.77 (m 1H), 1.73-1.55
(m 6H), 0.93 (d, 6H). 149 472.4 1.11 150 327.1 1.71
DMBQ(d6): 9.10 (s, 1H), 81.201:8 (d,161H) 7. I?—’IS (tzgl({—b,
Comﬁ;o%o%,w‘g. 0b (qml H), B.76 fmm 2H) | 3. 34 WMR 2H)
31346 (ddd 2Hg1.¥. 16 Y ddd, 2421) 707 (m J.FI) 187
(342 3H), [1.813d6 3A)| 1. 7P¢ 31360
151 423.3|2.1 4H), 1.66-1.59 m 1@_0 7‘}((121
85 WD 2007/ 100664 PCT/US2007/ 004737 1
LOMS LORT NMR M1 min 153 519.7 ‘2.( > g
d6:9.30 (m 1H), 7.40-|7.28 (m 8H),5’ 4
5.07 (s, RH), 4.95 (t, 1H), 3. 83-~2 . _310(m 4H),
2. 69 (m, 4H), 2.29 (q,
1H), 2.25 (m, 2H), 2.08-
1.92 (m, 2H), 1.65-1.55
(m, 6H), 0.94 (d, 6H).
143 454.3 1.8
144 426.3 1.7
145 445.6 1.1
146 440.4 1.9
147 387.3 1.9
148 358.3 1.87 DMSO(d6): 9.01 (s,
1H), 7.32 (d, 1H), 7.27
(t, 1H), 7.24 (d, 1H),
7.18 (t, 1H), 6.48 (d,
1H), 4.82 (q, 1H), 3.43
(d, 2H), 3.20-3.12 (m,
4H), 2.82 (s, 6H), 2.30
(td, 1H), 2.22 (dd, 1H),
2.06 (td, 1H), 1.93 (d,
1H), 1.83-1.77 (m, 1H),
1.73-1.55 (m, 6H), 0.93
(d, 6H).
149 472.4 1.11
150 327.1 1.71 DMSO(d6): 9.10 (s,
1H), 8.18 (d, 1H), 7.33
(t, 1H), 7.29 (d, 1H),
7.20 (t, 1H), 7.16 (d,
1H), 5.29 (t, 1H), 4.92
(q, 1H), 3.76 (m, 2H),
3.34 (m, 2H), 3.16 (ddd,
2H), 2.16 (ddd, 2H),
2.07 (m, 1H), 1.87 (s,
3H), 1.81 (s, 3H), 1.75
(s, 3H), 1.86-1.79 (m,
4H), 1.66-1.59 (m, 1H).
151 423.3 2.1
152 427.3 2.1
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3H), 3.40

3H),

1.93-
W@ 2007266664 0. 93

(m 2H), 3.25- 3.10 (m 6H), 2.30-2.00 (m
1.70 (m 7H), 1.62-1.56 (m 2H), 1.52-1.37
(s, OH). 154 385.5 2.13 155 4BCI/BSINT004737

156 357.3 1.9 157 440.3 1.8 158 369.43 1.79 DVSQ(d6):

9.09 (br.s, 1 H), 8.39 (d, 1H), 7.35 (d, 1 H), 7.31
(t, 1 H, 7.21 (t, 1H), 7.16 (d, 1 H, 4.95 (q, 1 H),
3.46  (m 2H), 3.23-3.11 (m 4H), 2 19 (ddd, 122%
1 HLCIM8 (m 3H/RT. 74
Com‘?eélgg,l\( iH)| 1. 58Ham 3H),  Om@8 (s, 07'2;1334 R 62 (m
At§3 159 B29. 51D.53 O(d6)34 9. 23 Qm)M;HZHDM§018 o,
1H, 7.3 (d, 1H), 7.30 (t, 1H), dggz;g) ,“J[
7.17 (d, L H, 4.92 (m 1 H), 3.437 7( td(m
4H), 2.2D (m 2H), 2.004 (m 1H), 81
(m 3H), 1.72 (d, 1H),| 1.59 (m 44)0, lp[)
160 440.3{ 1.8 161 393.7 2.17 36, 340(m 2H) 3.25.
3.10 (m, 6H), 2.30-2.00
(m, 3H), 1.93-1.70 (m,
7H), 1.62-1.56 (m, 2H),
1.52-1.37 (m, 2H), 0.93
(s, 9H).
154 385.5 2.13
155 427.3 1.7
156 357.3 1.9
157 4403 1.8
158 369.43 1.79 DMSO(d6): 9.09 (br.s,
1H), 8.39 (d, 1H), 7.35
(d, 1H), 7.31 (t, 1H),
7.21 (t, 1H), 7.16 (d,
1H), 4.95 (g, 1H), 3.46
(m, 2H), 3.23-3.11 (m,
4H), 2.19 (ddd, 2H),
2.08 (m, 1H), 1.84 (m,
3H), 1.74 (d, 1H), 1.65
(ddd, 1H), 1.59 (m, 3H),
0.93 (s, 9H), 0.78-0.62
(m, 4H).
159 329.2 1.53 DMSO(d6): 9.23 (m,
1H), 8.18 (d, 1H), 7.36
(d, 1H), 7.30 (t, 1H),
7.20 (t, 1H), 7.17 (d,
1H), 4.92 (m, 1H), 3.43
(m, 2H), 3.14 (m, 4H),
2.20 (m, 2H), 2.04 (m,
1H), 1.87 (s, 3H), 1.81
(m, 3H), 1.72 (d, 1H),
1.59 (m, 4H), 0.92 (d,
6H).
160 4403 1.8
161 393.7 2.17
162 4143 2.76
163 4324 0.89
164 371.8 2.17
165 4274 0.92
166 498.3 2.1
167 468.3 1.7
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162 414.3 2.76 163 432.4 0.89 164 371.8 2.17 165
427.4 0.92 166 498.3 2.1 167 468.3 1.7 86 WO
WQ@OOTNUBAE64 PCT/ US2007/ 004737 Cormpound No. LEZVBS2007/004737
LCIRT NVR M¢l nmin 168 387.6 1.8 7.14(d, 1 H),
6.94(d, 2H), 5.35(t,1H), 3.68(m2H), 2.90-3.30(6H),
2.64(m, 2H), 2.45(m H), 2.30(m 1H), 1.80-2.05(m 4H),
1.63- 1.75 m6H), 0.94(s, 9H). 169 454.3 1.9 170 441.3

2287 LOAVETZ 327. 2LEAR_DVEO d6) 9 19 (AT
Com “,“agg"l's d, 1ML 7.36 (dmidH), 7.30 (t,NMB 7 29
(YGgTH) T, o shs T = SEm 11y 14d%H)$§i’(:€:‘%
5.06 (dqg, |1H),” 4.92 (|ddd, 1"H), 3
(m 4H), .20 (m 2H| 2.11 (m 2H),g0.25 H( 8m
1.87 (s, |{3H), 1.83 (m 5H), 1.73 cg 163(m
| H. 178 300.2 1.02 [174 373.7 2. : > 30k 98,
DVMBQ(d6) : | 9. 01 (s, 180205(m4H),163—
' 1.75(m,6H), 0.94(s,9H).
169 _ 4543 1.9
170 4413 2
171 428.7 1.6
172 3272 1.49 DMSO(d6):9.19 (m,
- | 1H), 8.18 (d, 1H), 7.36
(d, 1H), 7.30 (t, 1H),
7.20 (t, 1H), 7.16 (d,
1H), 5.84 (m, 1H), 5.11
(dq, 1H), 5.06 (dq, 1H),
4.92 (ddd, 1H), 3.43 (m,
2H), 3.14 (m, 4H), 2.20
(m, 2H), 2.11 (m, 2H),
2.03 (dd, 1H), 1.87 (s,
3H), 1.83 (m, 5H), 1.73
: (d, 1H), 1.63 (m, 1H).
173 300.2 1.02
174 373.7 2.17
175 3723 1.95 DMSO(d6): 9.01 (s,
1H), 7.32 (d, 1H), 7.27
(t, 1H), 7.24 (d, 1H),
7.18 (t, 1H), 6.47 (d.
1H), 4.82 (m, 1H), 3.45
(d, 2H), 3.21-3.12 (m,
4H), 2.82 (s, 6H), 2.30
(td, 1H), 2.23 (dd, 1H),
2.05 (td, 1H), 1.93 (d,
1H), 1.83-1.77 (m, 1H),
1.74-1.65 (m, 3H), 1.58
: (t, 2H), 0.94 (s, OH).
176 383.8 2.43
177 361.4 0.91
178 411.8 2.34
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1H), 7.32
7.18 (t,

WQ R4)0;7/1@0624 -

2.23 (dd,
1.83-1.77
0.94 (s,

(d, 1H), 7.27 (t, 1 H, 7.24 (d, 1 H,

1H), 6.47 (d, 1 H), 4.82 (m 1 H), 3.45 (d,
3.12 (m 4H), 2.82 (s, 6H), 2.30 Pc™ysSDB)/004737
1H, 2.05 (td, 1H), 1.93 (d, 1H),

(m 1H), 1.74-1.65 (m 3H), 1.58 (t, 2H),

9H) 176 383.8 2.43 177 361.4 0.91 178

411.8 2.34 87 WD 2007/ 100664 PCT/ US2007/ 004737

O d . LEINS LORT NNRWT mn 179 38239 1.6
Comx )| 9. 43Mulr. s)|, 8.4 (d, LII-I|), 7I§M1%d 1M
& [ LH), ; (T Hy 716 (
‘?.)9’ '35 (m 258 Shs (mar, b ‘3.5)05
(dd, 1H),| 1.87 (s, 3|-I), 1.82 (m ;_% 11({ ,
1.66-1.55|(m 3H), 1.46 m 2H 1.8 5{7
427.4 0.8p 181 401.7 [1.8 182 482 439 6
2.1 184 343.1 1.61 (500 Mz, DWVSO- d 3?5 mﬁ_} s
H, 7.4l and (m 2H), 2.05 (dd, 1H),
1.87 (s, 3H), 1.82 (m,
3H), 1.73 (m, 3H),
1.66-1.55 (m, 3H), 1.46
(m, 2H), 1.31 (s, 6H).
180 427.4 0.86
181 401.7 1.8
182 482.4 2.2
183 439.6 2.1
184 343.1 1.61 (500 MHz, DMSO-d6):
9.13 (br.s, 1H), 7.41 and
7.38 (2d, 1H), 7.33 and
7.29 (2t, 1H), 7.24 and
7.20 (2t, 1H), 6.99 and
6.93 (2d, 1H), 5.67 (dd,
0.65 H), 5.02 (t, 0.33H),
3.42 (dd, 2H), 3.23-3.10
(m, 4H), 2.61 (s, 2H)
and 2.43 (s, 1H, CH3),
2.46 (m, 2H), 2.16 (s,
1H) and 2.11 (s, 2H;
CH3), 2.03-1.54 (m,
9H), 0.93 and 0.89 (2d,
6H).
185 369.3 1.42 DMSO(d6): 9.41 (br. s,
1H), 8.18 (d, 1H), 7.36
(d, 1H), 7.30 (¢, 1H),
7.19 (t, 1H), 7.16 (d,
1H), 4.92 (q, 1H), 3.45
(m, 2H), 3.20 (t, 4H),
2.46-2.35 (m, 2H), 2.27-
2.18 (m, 2H), 2.06 (dd,
1H), 1.95 (m, 2H), 1.87
(s, 3H), 1.83 (m, 3H),
1.74 (d, 1H), 1.62 (m,
1H).
186 4543 1.7
187 442.8 1.7
188 413.3 1.9
189 361 4 0.91
191 4543 1.7
192 430.4 0.87
193 409.3 2
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7.38 (2d, 1H), 7.33 and 7.29 (2t, 1 H), 7.24 and
7.20 (2t, 1 H, 6.99 and 6.93 (2d, 1H), 5.67 (dd,
wW@2@53/1b9664 5. 02 (t, 0.33H), 3.42 (dd, 2H), 3.2BcBUID07/004737
(m 4H), 2.61 (s, 2H and 2.43 (s, 1H, CH3), 2.46
(m 2H), 2.16 (s, 1 H and 2.11 (s, 2H, CH3),
2.03-1.54 (m 9H), 0.93 and 0.89 (2d, 6H). 185 369.3
1.42 %O(dG)E: 9.41 (br. s, 1H), 8.18 (d, 1H), 7.36
, 7.80MSt, 1 H),LC/RTLO (t, 1 : d,
C"mp“ﬂ%‘i,ﬁ%.gz (q, MH) . 3.45  (min2H), | 3. 20%1“%(
4045-2.3p (M4dffy, 2. P7- 2188 (m|[2H), 2.06 (dd, | :
ﬂgﬁgﬁdunnh ZH) 470 37 (B, 3H),9 1.83|(M 3H), 1.74 (—d, I
ngj;gél‘\ ldll n4(§44.nﬁnl~ 166@9“(?9, d‘£ / {8/ 44728 1.7
71 Al S T P PG SN - P P
RV TR SO €% ki Kbl ofied Uy - Y
T1\9,§, T TG uu,_;)rg,?.ag* \w o) puuuj.ﬁik). COIvVE ETO T NNIVRR
200 418.4 0.84
201 369.4 1.74 DMSO-d6: 9.87(s, 1H),
7.45 (d, 1H), 7.30 (t,
1H), 7.20 (t, 1H), 6.93
(d, TH), 5.14 (dd, 1H),
3.42 (t, 2H), 3.24-3.07
(m, 5H), 2.88 (m, 1H),
2.54 (td, 1H), 2.42-2.29
(m, 3H), 2.13 (id, 1H),
1.95-1.70 (m, 5H), 1.63
(m, 4H), 0.93 (s, OH).
202 431.6 1.08
203 430.4 0.91
204 357.2 1.95
205 - -
206 372.3 1.94 (500MHz, DMSO-d6):
9.00 (m, 1H), 7.37 (d,
1H), 7.29 (t, 1H), 7.21
(t, 1H), 7.13 (d, 1H),
4.94 (t, 1H), 3.44 (dd,
2H), 3.19-3.10 (m, 4H),
2.78 (s, 6H), 2.46 (s,
3H), 2.45 (m, 2H), 2.01
(d, 1H), 1.98 (q, 1H),
1.83 (m, 2H), 1.65-1.51
(m, 5H), 0.93 (4, 6H).
207 423.3 2.1
208 415.8 2.63
209 4133 1.9
210 427.7 1.8
211 371.8 2.39 300MHz, DMSO-d6
212 405.4 0.99
213 357.5 1.91
214 3874 1.08
215 405.4 1.06
216 423.3 2
217 431.4 1.01
218 375.2 1.09
219 409.3 1.9
220 - -
221 415.7
222 401.6

89




M1 '

mn

194 440.3 1.8 195 420.3 1.9 196 405.4
1.17 197 454.3 1.8 198 448.3 1.7 199 387.8 2.12
wQao@7Adwe4 0.84 201 369.4 1.74 DVMSO d6: 9. 87( spC/Hy2007/004737

7.45 (d, 1H), 7.30 (t, 1H), 7.20 (t, 1H), 6.93 (d, 1
H), 5.14 (dd, 1 H), 3.42 (t, 2H), 3.24-3.07 (m 5H),
2.88 (m 1H), 2.54 (td, 1H), 2.42-2.29 (m 3H), 2.13
(td, 1H), 1.95-1.70 (m 5H), 1.63 m 4H), 0.93 (s,
02 3T, 8703 4FYRE 0. 9T 204 3572 1,95
Compptjd No- 5 f 37%@? 94 (50‘2?“%%?r DVED- d6) : (m
:I'Lg T;” IU 44gr§) /.Z‘?—Ttl.‘flu)l,‘]-]/ 21 TT I‘T—i), 713
1224 - Y -ﬁ‘”ﬂ RN AP o WUQJQWH ﬁMﬁ’O o
\i "—]-I‘I[, %8} Oy, £, 42'3(5, Ll_l),
Ve (d, 8 (d. 1% 1 83 %Qs 21 5]
(m 5H), . 93 (d, 6H).| 207 423.3 2 125( % 32,11%3,
7.34 - 7.27 (m, 2H),
7.19 - 7.16 (m, 2H),
536 (dd, 7="7.8, 15.8
Hz, 1H), 3.67 - 3.02 (m,
4H), 2.70 - 2.58 (m,
2H), 2.42 - 2.28 (m,
2H), 1.83 - 1.51 (m,
15H), 0.93 (s, 9H),
226 3584 13
227 3434 1.9
228 400.2 10
229 302.1 1.67
230 3423 1.9
231 3202 138
732 216.1 1.54 1H NMR (500 MHz,
CDCI3): 7.41 (d, 1D,
7.10 (¢, 1H), 7.00 (¢,
1H), 6.95 (d, 1H), 2.70 -
2.66 (m, 4H), 2.28 (s,
3H), 2.20 (¢, 2H), 2.11
(td. 2H), 1.76 (m, 2H),
1.71 - 1.64 (m, 2H),
1.53 (dd, 2H),
233 317.00 316
234 3933 1.74 DMSO(d6): 9.32 (br.s,
1H), 8.19 (d, 1H), 7.43
(d, 2H), 7.34 (d, 1H),
7.28 (¢, 1H), 7.18 (1,
1H), 7.15 (d, 1H), 7.02
(d, 2H), 4.92 (m, 1H),
4.30 (m, 2H), 4.06 (q,
2H), 3.23 (m, 4H), 2.17
(m, 2H), 2.05 (m, 1H),
1.86 (s, 3H), 1.82 (m,
3H), 173 (d, 1H), 1.62
(m, 1ED), 1.33 (1, 3H).
735 3583 15
336 3203 15
237 345.4 15
~338 313.4 17
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209 413.3 1.9 210 427.7 1.8 211 371.8 2. 39 300MHz,
DMSO-d6 212 405.4 0.99 213 357.5 1.91 214 387.4 1.08
wQiw740ks4# 1. 06 216 423.3 2 217 431.4 1.01 PABUSAH7/M04737

1.09 219 409.3 1.9 220 -

1.8 89 WO 2007/100664 PCT/ US2007/004737 Conpound No.

LC M5 LG RT NVR Mt
300MHz, DWVSO- d6:

mn

221 415.7 1.8 222 401.6

223 448.8 1.4 224 397.6 1.91
225 383.5 2.3 H NWR (500 MHz, DWMSO

=

9. 02 (5, M T oBisl2( ) J=8 TH T 7- 34 =727 (m
C"m&%“él\(“*/‘ 19-7. 1%?% 2H) %i%i(dd = 7.8MR5.8 H
T 3677T—35: (m—@H); = A 242
53928 (m 252183 | 1 57%m _%\:1;3'7 fsrYH)’gH)
226 358.4|1.3 227 3434 1.9 228 4 ’ 229 302,
1.67 3.98(s,3H), 3 91(s,3H),
2.85(brm, 2H),
2.59(s,2H), 1.89(m,2H),
1.50(s,9H), 1.47(m.2H)
341 330.2 12
242 313.4 1.6
243 315.4 1.6
244 320.4 18
245 358.4 13
246 302.2 1.59
247 341.2 19
243 383.5 23
249 330.2 12
250 316.2 1.73
251 384.5 2.1
252 316.2 3.47 (CDCI3, ppm) 7.52 (5,
1H), 7.44 (d, J = 8Hz,
1H), 7.35 (d, ] = 8Hz),
1H), 4.18 (br s, 2H),
2.83 (t, J = 13Hz, 2H),
2.60 (s, 2H), 2.39 (s,
3H), 1.94 (td, J = 4Hz,
13Hz, 2H), 1.48 (s, 9H),
1.44 (m, 2H).
253 343.2 1.02
254 317.09 2.16
255 407.3 35
256 303.06 1.63
257 373.5 1.6
258 3833 1.4
250 302.2 156
260 3503 2.04 DMS)(d6): 8.17 (d, 1H),
7.36 (d, 1H), 7.22 (ddd,
LH), 7.14 (m, 2H), 4.95
(m, 1H), 3.86 (m, 2H),
2.97 (m, 2H), 2.01 (m,
1H), 1.85 (s, 3H), 1.80
(m, 4H), 1.61 (m 2H),
1.48 (d, 1H), 1.42 (s,
OH).
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230 342.3 1.9 231 329.2 1.8 232 216.1 1.54 1H NWR
(500 MHz, CDC13): 7.41 (d, 1 H, 7.10 (t, 1H), 7.00

w@ rgo7/i00dp4 6.95 (d, 1 H), 2.70 - 2.66 (m 4H),PCI/BS200%004737
3H), 2.20 (t, 2H), 2.11 (td, 2H), 1.76 (m 2H, 1.71
- 1.64 (m 2H, 1.53 (dd, 2H), 233 317.09 2.16 234
393.3 1.74 DvMs((d6): 9.32 (br.s, 1H), 8.19 (d, 1H,

7.43 (d, 2H), 7.34 (d, 1 H, 7.28 (t, 1H), 7.18 (t,
N - 1P (dcehvd), 7102 L@’RTZH) 4792 (1, u—|),
Comgpu e 51 N6G6 (0| 2H mig. 23 (m 4H) NMR7 4
Zbg1 Z2.00 4 J.. zjb (53 9-s|-|), 1 T
(d, 1H), 1623@? 1Y éggmj
236 329.3|1.5 237 345 4 1 5 -238
2007/ 100664 PCT/ US2007/ 004737  Conmy Wi
LC/ RT NVR| MFl min 239 [362 3.02 CDC] :85(m iyrzljn ;
6.85(s,1 H, 4.25(brny2H), TH), 233 (s, 31D, 2,09
(s, 3H), 1.98 (m, 1H),
1.82 (m, 1H), 1.60 (m,
2H), 1.48 (s. 9H).

262 340.2 1.3

263 341.4 1.8

264 357.5 2 H NMR (500 MHz,
DMSO0) 9.08 (s, 1H),
8.16 (d, J = 8.2 Hz, 1H),
7.34 - 7.27 (m, 2H),
7.18(dd, J=17.3,15.3
Hz, 2H), 5.37(q,J=7.9
Hz, 1H), 3.57 - 3.42 (m,
2H), 3.19 - 3.02 (m,
4H), 2.68 (dd, 1 = 7.9,
13.1 Hz, 1H), 2.36 -
2.07 (m, 4H), 1.90 -
1.54 (m,8 H), 1.06 -
0.77 (m, 11H)

267 367.5 2

269 382.5 1.8 in DMSO-d6

271 iH NMR (CD30D) 1.74
~1.50 (m, 4H),7.30 -
7.20 (m, 1H), 5.44 (t, J
= 7.9 Hz, 2H), 3.06 -
2.88 (m, 2H), 2.73 (dd,
J=17.8,13.0 Hz, 1H),
2.32 - 2.21 (m, 2H),
2.08 - 2.00 (m, 1H),
1.74 - 1.50 (m, 4H),
1.48 (s, 9H), 1.18 (, J =
7.6 Hz, 3H),

272 359.3 2.94 DMSO(d6): 8.17 (d,
1H), 7.36 (d, 1H), 7.22
(ddd, 1H), 7.14 (m, 2H),
4.95 (m, 1H), 3.86 (m,
2H), 2.97 (m, 2H), 2.01
(m, 1H), 1.85 (s, 3H),
1.80 (m, 4H), 1.61 (m
2H), 1.48 (d, 1H), 1.42
(s, 9H).

273 369.5 2.1

275 407.4 2.69

276
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3.98(s,3H), 3.91(s,3H), 2.85(brm2H), 2.59(s,2H),
1.89(m2H), 1 .50 s,9H, 1.47(m2H 241 330.2 1.2 242
W@1B 4066 243 315.4 1.6 244 329.4 1.8 245 BEBUL2007/8)4737
246 302.2 1.59 247 341.2 1.9 248 383.5 2.3 249
330.2 1.2 250 316.2 1.73 251 384.5 2.1 252 316.2
3 47 (CDC13, ppm) 7.52 (s, 1H), 7.44 (d, J = 8Hz,
7.35 (d, J = 8Hz), 1 H), 4.18 (br s, 2H), 2.83

= 15Hz, 1dMs Z.B0 (sg/EF). Z-39 (S, 3H), 1.9
C"mé‘}%a‘d*ﬁ iz, M3, 2H), L8 (s, [9H), INMR(m 2H)|
2997343 2| 1. 9231 7p% S 09 4,719 nﬁ:%gﬁﬁﬁqﬁiﬁuﬂwﬁﬁiﬁﬁ
22795 o Bol SO U 320 33‘ ‘n v o 4
L Z0U I qaT DIvio)(u O L7 1 \u,
1850 7. 22[ (aad P % 1y | 7. 18D 2H) sﬁféﬁ_ 17 H+%
3.85 (m bH) '1H), 7.36 (d, TH), 7.2
- - (ddd, 1H), 7.13 (m, 2H),
4.91 (td, 1H), 3.86 (m,
2H), 2.98 (m, 2H), 2.01
(dd, 1H), 1.86 (s, 3H),
1.61 (m,4H), 1.80 (m,
2H), 1.48 (d, 1H), 1.42
(s, 9H).
282 383.5 2.3
287 386.3 2.2 performed
288 300.2 2.04 (DMSO-d6, ppm) 9.12
(brs, 1H), 7.59 (d,J =
8Hz, 1H), 7.45 (m, 2H),
3.59 (d, J = 12Hz, 2H),
3.14 (m, 2H), 3.07 (m,
2H), 2.73 (s, 2H), 2.39
(s, 3H),2.15 (td, J =
3Hz, 11Hz, 2H), 1.75
(d, J=14Hz, 2H), 1.59
(m, 2H), 0.94 (s, 9H).
289 330.2 1.1
290 3154 1.6
291 345.2 2
292 381.5 2.1
293 344.4 1.8
294 3703 1.9
295 399.3 3.53
297 358.5 1.9 H NMR (500 MHz,
DMSO) 9.08 (s, 1H),
7.33 - 7.14 (m, 4H),
6.55 - 6.48 (m, 1H),
5.32 - 5.24 (m, 2H),
3.54 (t,J =13.3 Hz,
2H), 3.20 - 3.02 (m,
3H), 2.83 (s, 6H), 2.70
(dd, J=17.38,12.9 Hz,
1H), 2.36 - 2.28 (m,
1H), 1.83 - 1.52 (m,
, : 6H), 0.98 - 0.90 (s, 9H),
298 374.3 3
299 369.5 ' 2.2
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2.97 (m 2H), 2.01 (m 1H), 1.85 (s, 3H, 1.80 (m

4H), 1.61 (m2H), 1.48 (d, 1H), 1.42 (s, 9H). 91 WO
WQo71088664 PCT/ US2007/ 004737 Conpound No. LEZVBS2007/004737

LC RT NVR M+l min 261 359.4 3.09 CDC13 (ppm: 7.06 (m

3H), 5.58 (m 1H), 5.46 (g, 1 H J =8 Hz), 4.08 (br

s, 2H, 3.72 (m 1 H, 2.85 (m 2H), 2.74 (m 1H,

2.33 (s, 3H), 2.03 (s, 3H), 1.98 (m 1H, 1.82 (m 1

H. L. 60T (M .cAdE L. B8 (8C/OF). 262 340. 3 263
Compogyd Np-7 264pg57. 5 2 H NVRi% 500 Wz Dl\)é?‘ﬁjlkg 08 (s}

i75% (ddm (G55 =8 ¢ 1, 171, {1 RAR Goa¥m 2H)

J =73, 153 Hz, 2H), |pms @L04J sT1H),9
H}{ 3.57 - 3.42(m 2H), 3. 13944 ‘Hz)l
2 68 (ddj J = 7.9, 1B8.1 Hz,. 1H) 7-17

4H), 1.90 - 1.54 (m8/ H, 1.06 - ( 7f

367.5 2 269 382.5 1.8{in DVMSO d6 Zlo&gn;?. (ilglzﬁé aﬁg
partially obscured by
solvent), 3.18 - 3.03 (m,
4H), 2.71 - 2.58 (m,
1H),2.42 -2.22 (m,
1H), 1.89 - 1.51 (m,
4H), 1.63 - 1.49 (m,
3H), 0.94 (s, 9H), 0.81 -
0.65 (m, 4H),

301 368.5 1.9

302 340.2 1.3 H NMR (500 MHz,
DMSO0) 9.02 (s, 1H),
8.12 (d, J = 8.3 Hz, 1H),
7.34 - 7.27 (m, 2H),
7.19 - 7.16 (m, 2H),
5.36 (dd, J = 7.8, 15.8
Hz, 1H), 3.67 - 3.02 (m,
4H), 2.70 - 2.58 (m,
2H), 2.42 - 2.28 (m,
2H), 1.83 - 1.51 (m,
15H), 0.93 (s, 9H),

V. Assays for Detecting and Measuring Inhibition Properties of Compounds
Functional mobilization of intracellular calcium to determine muscarinic receptor
activity:

[00207] CHO cells expressing muscarinic receptors (M, to Ms) are grown as monolayers in
tissue culture flasks at 37 "C in a humidified atmosphere containing 5% CO; and passaged
every 3-5 days. The growth media is Dulbecco’s modified eagles medium (DMEM, Gibco
Cat# 12430-054), containing 25 mM Hepes and supplemented with Fetal Bovine Serum
(Hyclone, cat# SH30071.03), 0.1 mM of MEM non-essential amino acids (GIBCO, Cat#
11140-050), 1 mM MEM Sodium Pyruvate (GIBCO Cat# 11360-070) and 100 units/m! of
Penicillin G and 100 pg/ml of Streptomycin (GIBCO Cat# 15140-122). The recombinant
muscarinic receptor cell lines are grown under antibiotic pressure with media containing 25
pg/ml zeocin and 500 pg/ml G418 (M1-CHO), 4 pg/ml puromycin, 50 pg/ml zeocin and 2.5
pug/ml blasticidin (M2 and M4-CHO) or 50 pg/ml zeocin and 4 pg/ml puromycin (M3 and
M5-CHO).

94



271 i H NMR (CD3OD) 1.74 -
(m 1H), 5.44 (t, J = 7.9 Hz,
wWQ@Rko7/ 168 (dd, J=7.8, 13.0 Hz
1.

Hz,

1.50 (m 4H),7.30 - 7.20
2H), 3.06 - 2.88 (m
1H), 2.32 - PCRUSInT/004737

oH), 2.08 - 2.00 (m 1 H), 1.74 - 1.50 (m 4H), 1.48

4
(s, O9H), 1.18 (t, j = 7.6 3H), 272 359.3 2.94
DVMSO(d6): 8.17 (d, 1H), 7.36 (d, 1H), 7.22 (ddd,

1H), 7.14 (m 2H), 4.95 (m | H), 3.86 (m 2H), 2.97

00l B s dyfocy iVt il oo e,
collegted by gargrifi@atian and seeded d 8924 MOPAOO Y rHOB@4she calcium assay at a

s T TR SR, oA T B s o
Biocd28 poBHD-1h8ing, Cat#BNMEK3)6 )The@lay of (teh expihbnent ti3b6celld,ard Whshed with a
plate gvﬁiszhzerééﬁjoggc& é@%egtﬁiﬁlj&;ﬂoéi lalgleg (]ja,gfhi &bu,(f{'eg (]g{g)—%&\f[ I\%q;,%j-ml\/{
KCl, 2-mM CaCl,, 1-mM MgCl,, 10-mM Hepes-Na, 10-mM Glucose, pH 7.4, with NaOH)
containing 1 mM Probenecid. Next, the calcium dye Fluo-3 (25 ul/well of Fluo-3 AM at 4
1M, Molecular Probes F-1241, in Bath 1 buffer containing 1 mM Probenecid) is added to the
25 pl of Bath 1 remaining in each well after the plate wash and the dye is loaded at 37 'C in
the tissue culture incubator for 60-90 min. The fluorescent dye is removed using the plate
washer with Bath 1 containing 1 mM Probenecid, leaving 25 pl/well of this solution after the
wash. Alternatively, cells can be loaded with the calcium indicator from Molecular Devices
(Calcium 3 Assay Reagents, Cat # R7181) adding 5 pl of a 5X solution dye in Bath 1
containing 1 mM Probenecid (10 ml per dye flask cat# R7182 to generate a solution 20X) to
20 pl of the same buffer. After loading for 60 min, the experiment can be run without having
to remove the dye.

{00209] Compounds are prepared at a 2x fold concentration in a 96-well plate (round bottom,
Costar Corning cat# 3656), by reconstituting the pre-spotted compounds in bath 1 containing
1 mM probenecid. The final concentration DMSO is 0.5 %, and the amount of DMSO is
normalized across the assay plate. To determine an agonist action of the compounds on

" muscarinic receptors, the reconstituted compounds are added (25 pl compound/well) to the
cell assay plate (containing 25 pl/well) using the muiti-channel robotic system of the FLIPR 3
Instrument (Molecular Devices, Sunnyvale, CA). To determine a functional inhibitory action
of the compounds on muscarinic receptors, the reconstituted compounds are added (25 pl
compound/well) to the assay plate and pre-incubated for 15 min prior to adding 25 pl of
Carbachol at 3X the EC80 for each muscarinic subtype. Alternatively, the compounds can be
co-applied simultaneously with the agonist. In both assay modes, the fluorescence is
recorded for 60 sec (excitation wavelength is 488 nM and emission wavelength 540 nm)
using the FLIPR 3 instrument.

[00210] The potency, efficacy and selectivity of the muscarinic compounds were evaluated
by screening the compound activity across the whole family (M; to M; cells). Compounds
were also screened for activity on other proteins such as other GPCRs and ion channels to

determine selectivity on M4 receptors.
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1.61 (m4H), 1.80 (m 2H), 1.48 (d, 1H), 1.42 (s,

9H). 282 383.5 2.3 287 386.3 2.2 perfornmed 288 300.2
WwWQ@204/10e60 d6, ppm 9.12 (br s, 1H), 7.59 (dPCDUS2007/004737

8Hz, 1 H, 7.45 (m 2H), 3.59 (d, J = 12Hz, 2H),

3.14 (m 2H), 3.07 (m 2H), 2.73 (s, 2H), 2.39 (s,

3H), 2.15 (td, J = 3Hz, 11 Hz, 2H), 1.75 (d, J =

14Hz, 2H), 1.59 (m 2H), 0.94 (s, 9H). 289 330.2 1.1

[002 ﬁ? OI'I‘%]CémApo:lmﬁs 0121911: p?’és%nt?m%entg%zwg’x%]fognd?to]moagﬁte?tﬁé M, and/or My
1.8 294 °370.3 1. 295 399.3 3.53 297 358.5 1. NVR

muscfiBoio rédeptors MVeg{ 0®:1 (the othefy receptogypes.7. 14 (m 4|-|) ,

[00213] i@(agnﬁﬁs”@f a%ﬁ}ri’tfleg?agg e?ﬁ%&&i o? ﬁ}}?e“m&%anﬁgl) @gx;go%l?lﬁ%% fon%ulae a,

Ia, Ib2Ic/Td, apdde) oh moduldting R GanldAyl, rebkptorPardShewd b2Bw im Table 3. The
compé;%@l ggig/81t3;r for i—'ﬁe5151,,(15? s M? |8_.Pld l\/ﬂlg ﬁlﬁstrgfegc\)wi{hs "'+49|-|_'Dif agngv%ty was
measured to be less than 2.0 pM, "++" if activity was measured to be from 2.0 uM to 5.0 uM,
"+" if activity was measured to be greater than 5.0 pM, and "-" if no data was available. The
efficacy for M; and M4 modulation is illustrated with "+++" if efficacy was calculated to be
greater than 100 %, "++" if efficacy was calculated to be from 100 % to 25 %, "+" if efficacy
was calculated to be less than 25 %, and "-" if no data was available. It should be noted that
100 % efficacy is the maximum response obtained with the Carbachol control.

Table 3: Compound activities and efficacies for modulating M, and M, receptors.
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299 369.5 2.2 93 WD 2007/100664 PCT/ US2007/ 004737
Conpound No. LG/ M5 LORT NVMR Mtl min 300 355.3 2 H NWR

W@ 300/1Mdg4 DVSO 9.04 (s, | H), 8.44 (d, J =p@r/BS1i4n7/004737
1H, 7.35-7.17 (m 4H, 5.36 (q, J = 7.9 Hz, 1H)),
4.10 - 3.27 (m 2H partially obscured by solvent),
3.18 - 3.03 (m 4H), 2.71 - 2.58 (m IH, 2.42 -
2.22 (m IH, 1.89 - 1.51 (m 4H), 1.63 - 1.49 (m
3H), 0.94 (s, 9H), 0.81 - 0.65 (m 4H), 301 368.5 1.9
302 340.2 1.3 H NVR (500 [VHz, BO-9.02 (s—1H)

Congourd [ My J 3013 i Ma H) | Me7_ 34| Ms7 27 Ny 2H)™Ma M,
No. 7- 19- 7 Adify! |MEffidddy,| AdpividP | Blibacy) | Acthvifl, | Bfficiky |HEctivity | Efficacy

H . 3. 67 - 302 (mi—4H)-—12 70 -1 2-58(m—2H)i—242

4 o8 [miroly Trgd 51 (d hset o oat(e gy
Bssavs tot t &t | ng A Meastici g, ,i"l i bi f’J\ n: T+
Bropelties df Cbnpdunds Funchtional *hohjliFatilon*5f ++
iant raceltul ar o cilumto determ ne rusclarific redept +
a@ctiv|tys+[0020¥1 QHO+Hdel I[s expréssitng pruscarilni ©t ++
reeceptors (M te My) are ¢grown as nenol pyers ijn +++ ++
7 ++ ++ + + + + ot ++
8 -+ ++ ++ + + + ++ ++
9 + ++ + + + + +++ ++
10 + + + + + + 4+ ++
11 +++ ++ + + + + +++ ++
12 -+ ++ 4+ ++ + + +++ ++
13 + + + + + + +++ ++
14 + ++ ++ + + + ++- -+
15 +++ ++ + + + + -+ ++
16 ++ ++ + + + + + ++
17 +++ ++ + + + + + ++
18 ++ ++ +++ ++ + + -+ ++
19 + + + + + + + +
20 +H+ ++ +++ ++ + + +++ ++
21 +++ ++ ++ ++ + + At ++
22 4+ ++ 4+ + + “+ +++ ++
23 ++ + + + + + A+ +
24 + + 4+ ++ + + A+ ++
25 + + + + + + +++ ++
26 - ++ + + + + et -+
27 +H ++ -+ + + + +++ ++
28 +++ 4 ++ + + + At ++
29 e ++ At “++ + + -+ ++
30 -+ + + + + + ++ +
31 - ++ A+ + + + -+ ++
32 +++ ++ 4+ ++ 4+ + At -+
33 +++ ++ +++ ++ + + -+ ++
34 +++ ++ ++ + + + A+ ++
35 + + + + + + 4+ A+
36 +++ ++ - + + + + ++ 4+
37 -+ ++ ++ ++ + + 4+ ++
38 +++ ++ + + + + +++ ++
39 + ++ + + + + +++ ++
40 ++-+ ++ At ++ + + +++ ++
41 +++ ++ + + + + A4+ ++
42 ++ ++ + + + + +++ 4+
43 4+ ++ -+ ++ + + +++ ++
44 ++ ++ + + + + -+ ++
45 +++ ++ ++ + + ++ + +
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152 + + + + + + +++ ++
153 - - - - - - - -
154 - ++ + + + + ++ ++
155 +4++ ++ 4+ ++ + + =+ ++
156 4+ ++ A+ ++ + + i ++
157 ++ ++ Ak .+ + + +++ ++
158 +++ ++ +++ 4+ + + A +
159 +HH+ ++ + + + + S +
160 A+ ++ + + + + A+ ++
161 +++ ++ + S+ + + 44+ ++
162 + ++ + + + + +++ ++
163 4+ ++ +++ ++ + + A ++
164 +++ ++ + + + + +++ ++
165 +++ ++ +++ ++ + + A+ ++
166 + ++ + + + + At ++
167 -+ ++ + + -+ + -+ ++
168 ++ + + -+ + + +++ ++
169 ++ ++ 4+ + + + +++ ++
170 + + + + + + +++ ++
171 +++ ++ e ++ + + -+ ++
172 +++ ++ ++ ++ + + -+ 4+
173 -+ ++ -+ ++ + + ++H+ ++
174 ++ ++ + + + + +H+ ++
175 + + + + + + +H+ ++
176 ++ + + + + + -+ 4+t
177 A+ ++ -+ ++ + + 4+ ++
178 + + + + + + +4++ ++
179 -+ + + + + + + +
180 A+ ++ +++ ++ + + -+ ++
181 ++ ++ + + + -+ S ++
182 ++ ++ + + + + +H+ ++
183 ++ ++ + + + + R ++
184 e ++ + + + + -+ e
185 ++ ++ + + + +4- ++ +
186 ++ ++ + + + + +++ ++
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43 +++- ++ +++ ++ + + +++ ++ 44 ++ ++ + + + + 4+t
45 +++ ++ ++ + + ++ + + 97 WD 2007/ 100664
wEO/W8seo7/ 004737 Conmpound ML M M2 M2 M3 NVBPOBYURM07/004737
No. Activity Efficacy Activity Efficacy Activity
Efficacy Activity Efficacy 46 +++ ++ +++ ++ + + +++ ++
47 ++ ++ + + + + ++ ++ 48 + + + + + + + + 49 ++ ++ +
+ + 4+ +++ ++ 50 + ++ + + + + +++ ++ 51 +++ ++ + + +

Codipound | ™M, OZ2| MiT TT[ M T F N, 77T '™ 53 T TM, T M.,
+++ +4  BA +f+ ++ +| + + + [+ ++ | 55 ++| £ 4+t |+ o+ +
No., 14 +4 Adgigity, y Efficacy; | Actjvity,| Bffigacy | Activily | Efficagy | Agtiyity, | Efficacy

1871 ++ BB tF-Tar+H[++F FH + F +| - & +t 59 ++ &% T+
188 F[F & [FF1 00| FF% FH F § + [f FgF 1+ PL T THF F -t
130 +.+tFHb4‘t FrF O FaF -3 AT E§ -++_§T niﬁﬂﬁl+L —
3 - - s 4+ +] + & ;+ |+ -t -t T i e

o0 +{ ~t‘“}’_"L+ : i:“+ +i+i gt c§°+ LA Wil B s
{§r++ a9 B . N P +I+ UL VY S D o
192 7%U: RS i A ?irpfdéi P WP Y e
193 o ++"-—+'72 PSR R RV RS WU I "73 ey Sy Lot ++
194 | +++ ++ + + + + ++ ++
195 +++ ++ +++ ++ + + ++4 ++
196 ++ ++ 4+ ++ + + 4 4+
197 +++ ++ -+ ++ + + +4++ -++
198 -+ ++ ++ + + + -+t ++
199 ++ + + + + + +++ “++
200 ++ ++ - ++ + + +++ ++
201 +++ ++ + + + + -+ ++
202 +++ ++ + + + + -+ -+
203 +++ ++ +++ ++ + + -+ -+
204 +++ + + + + + 4+ -+
205 ++ ++ + + + + +++ ++
206 + + + + + + +++ ++
207 ++ ++ + + + + +++ ++
208 +++ ++ +++ + + + +++ ++
209 +++ ++ + + + + -+ -+
210 4+ + + + + + -+ ++
211 - ++ + + + + A -+
212 +++ ++ + + + + +++ ++
213 ++ ++ + + + + 4+ ++
214 +++ ++ + + + + +t- ++
215 -+ ++ +++ ++ + + +++ ++
216 ++ ++ ++ ++ + + +++ ++
217 ++ ++ + + + + ++ ++
218 ++ ++- +H+ + + + - ++
219 +++ ++ ++ ++ + + +++ ++
220 + + + + + + 4+ +-+
221 ++ ++ + + + + -+ -+
222 +++ ++ + + + + A+ ++
223 + ++ + + + -+ -+ 4+
224 +++ ++ + + + + - ++
225 + + + + + + + +
226 + + + + + + + +
227 + + + + + + + +
228 - - - - - - - -
229 + + + + + -+ +
230 +4 ++ + + + + +++ ++
231 + + + + + + -+ +
232 + + + + + + + +
233 + ++ + + + + + +
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74 +++ ++ +++ ++ + + +++ ++ T5 ++ ++ ++ + + + +++ ++

76 +++ ++ +++ ++ + + +++ ++ TT7 +H+ o+ + 4+ + A+
WO 8007400664+ +++ ++ + + +++ ++ 79 +++ ++ +++ HRCHUS200%604737

++ 80 +++ ++ + + + + +++ ++ 81 ++ ++ + + + + +++ ++

82 +++ ++ ++ + + + +++ ++ 83 +++ ++ + + + + +++ ++

84 ++ 4+ +++ ++ + + +++ ++ 85 +++ ++ +++ ++ + + +++

++ 86 +++ ++ + + + + +--+ ++ 87 + + + + + + +-E-j-

Con$$mx58Nﬁ++ FMFFE M + s ++ [BR + M + A Mg +++ | M
N e e AL i i R
BGT/ US2007/ 004437 |Compound ML M N2 M4 NB+MB |4 +
NG Actiwity Efficacy 4Activity Ejfieacy] Activijty + +
B TCACYFACTi vify Efficacy 93 ++|++++ 4 + + +H+ +H 94 +
FRTFT [F Tt A FEE % 9b F[FFF F|F & F [FF 106 e+ ++
SRR Tt T fr 97 FF {F §FF FF § F [FHH++ ) 985 +++ +
2§9ﬁ+ USLSIUS L o 1o e I TR [FF G100 F F F ¥ 4
TN it iu i?lé%'_j%T Tﬁ?ff.+}.l4f7r_++_u} e T
Z-42:J.: 4_+i_—l_l- 05 J._-ii:r } JI;T_*‘-I'T -+ _+:r + T‘_-r J_Ul-|-+ FF -lI}‘ +H 4+
243 + - + ++ + + +++ ++
244 - - + + + + +++ ++
245 + + + + + + + *
246 + + + + + + + +
247 + ++ + + + + + +
248 ++ ++ + + + + + -+
249 + + + + + + + +
250 + ++ + + + + + s
251 + + + + + + + +
252 + + -+ + + + + +
253 + + + + + + + =+
254 + ++ + + + + + +
255 + + + + + + + +
256 + + + + + + + +
257 ++ ++ +++ ++ + ++ =t ++
258 -+ + + + + + + +
259 + -+ + + + + + +
260 + + + + + + + +
261 + + + + + + + +
262 + + + + + + + +
263 + ++ + + + + +-+ +
264 + + + + + + -+ ++
267 + + + + + + + +
269 + ++ + + + + ++ ++
271 + + -+ + + + + +
272 + + + + + + + +
273 -+ ++ + + + + +H+ ++
275 + + + + - - + +
276 + + + + + + + +
277 ++ ++ + + + + A+ ++
279 + +- + + + + + +
280 + + + + + + + +
282 . ++ + + + + + +
287 - - - - - - - -
283 + ++ + + + + ++ ++
130 + + + + + + + + -
290 + ++ + + + + + ++
201 - - - - - - - -
2972 + + + -+ 4 -+ -+ 4
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105 ++ + + + + + +++ ++ 106 +++ ++ +++ ++ + + +++ ++
107 ++ ++ ++ + + + +++ ++ 108 +++ ++ +++ + + + +++
WO 2007A0B64++ ++ + + + + +++ ++ 110 + ++ + + +PET/HS2007H604737
111 + + + + + + +++ ++ 112 ++ ++ + + + + +++ ++ 113
+ + + 4+ + 4+ +++ ++ 114 - - - - - - - - 115 +++ ++ +++
++ + + +++ - +++- 116 + ++ + + + + o+ ++ 117+ ++
++ ++ 4+ + +++ ++ 118 ++ 4+ + + + + +++ ++ 119 4+ ++

Compdund ™My T 1T M;r 17| MZ0 Ff¥Lt+ Hfw++ + MG +- H M 12M,
-t-+ [+ i+ A é ++H ++ + + H+d
No. 123 +4Actiyvity 4 Effigacy | Activity, %%:&cy_l_ | Activity +E'_f$1cg'_c¥ Acpivity | Efficacy

20% 125 #++ |++ #+ + + 4+ HE+ #+ 1264+ H + F + |+ HH+ +
20HF- (L2 FHH FROFF|F H F 4+ 128 T+ -H + R+ +
5657 FF L FHF F F F FF- - fF 3130 FHFF [ Rt &
2§'T 13T T T F S| B2 fFF FF R F F F LT T
) i_'g’g L o e S i M 34+ F ¥ [F T ¥
¥ T -ttt +B6—F+—++—F FF+, F+

222 1T7i+#++i-++~ﬁr + ?F 382+++ﬁ1+'+;#1 b
3-D-Q+ 4+l ' ibg -l--l--*;‘— + 1 ¢+L o +++ + + +
301 + + + + + + + +
302 + + + + + + + +

103




99 WD 2007/100664 PCT/ US2007/004737 Conpound M M M
M M3 M3 MU M4 No. Activity Efficacy Activity
wabdoraemsy4 Activity Efficacy Activity Efficacy RADUS200%604737

+ + + 4+ 4+ 4+ 141 4+ 4+ 4+ + + 4+ 142 ++ ++ +

+ 4+ + + + 143 ++ ++ + + + + +++ ++ 144 +-H ++ +++

++ 4+ + +++ ++ 145 +-4--4- ++ +++ + + + +++ ++ 146 +

++ 4+ + + 4+ +++ ++ 147 +++ ++ +++ ++ + + +++ ++ 148 +

+ 4+ + -i- + ++ ++ 149 ++ ++ ++ ++ + + +++ ++ 150 +

++ 4+ + + + ++ ++ 151 +++ ++ + + + + +++ ++ 152 + + +

VI OTHEREMBODIMENTS . . . . . . 154 +++ ++ + + + +
[002131 ITls t5 be:luigief'égood"'tﬁat"'ﬁhffé" thié ifiveritibn tiis bée':tﬁdé'étf‘ibé'd" intcohjutittion with

++ +++ + + + +H+ +t +++ ++ +++
the deta&ech—dascmp&om—ﬂxere_‘gg‘,gthe foregoing descriptions mtq:ndelieg iljustrate;and not

limit t&e s::_éoﬁf_f_ §f %g?ﬁi%‘%%%}_'_y'_vﬁf}'_ﬁ; deﬁned"'b}?" th'5'5$oﬂ'ei_l(_)f the %p%en'ﬁ*éd tlatms. Other
aspects;advantages;ranidithodificaiéls are within theiscope of teheéfplleng@@@ms

++ + 4+ + + +++ ++ 167 -H-F ++ + + + + +++ ++ 168 ++

+ + + + + +++ ++ 169 +++ ++ +HH+ + 4+ + +++ ++ 170 + +

+ + + +
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171 +++ ++
+++ ++ 173 +++ ++ HH+ H+ +

LA+ 4+ +

172 +-H ++ ++ ++ + +
+ +++ ++ 174 ++ ++ + + +

WO 2007400664 175 + + + + + + +++ ++

176 ++ + + BRCHUS200%604737
178 + + + + + + +++

++ 177 +++ 4+ +++ ++ + + 4+
++ 179 +4++ ++ + + + + + +

++ 181 ++ ++ + + + + +++ 4+

++ 183 ++ ++ + + + + +++ ++

What it tlaih8®isr+ ++ + + + ++ ++ ++

180 +++ ++ +++ ++ + + +++
182 ++ ++ + + + + - -++
184 +++ ++ + + + + +++
186 ++ ++ + + + + | +++

++ 100 V‘D 2007/ 100664 PCT/ US2007/ 004737 Conpound M

M4 No:. Activity Efficacy Activj
L. A mefiod st posia I o BHFYIBERA EFGARTG TR R LSyPIINe thStep of
contﬁct'fn+g shid retéﬂ'toibﬁrlth]ﬁ&rﬁpo"ilnﬁ of formtulai- - ~ ++ 189 +++ ++
+++ £+ A +++ ++,, +++ ++ + + +++ ++ 101
+++ ++ + ++ 192 + + T + + + +++ ++ 193 +++
++ + + + + +++ ++ 194 +++ ++ b oH o AR 195 +++
-H A A+ A 196 AR NG
197 +++ ++ +++ ++ + + +++ - Hhat ++ o+ o+ +
4+ 199 ++ + 4+ + + + He ++ +++ ++ + + +++
++ 201 +++ ++ + + + +
(Rap)q Ry
R
Raa R3 o
1

or a pharmaceutically acceptable salt thereof, wherein

R, is a branched or straight Cy.;; aliphatic optionally substituted with 1-3 of R4,
wherein up to 3 carbon units of R; are optionally and independently replaced by -CO-, -CS-, -
CONR'-,

-CONRFNRF-, -CO,-, -OCO-, -NRFCOy-, -O-, -NRFCONRF-, -OCONR"-, -NR"NR"-, -
NRFCO-, -S-, -S(0)-, -S(O)z-, -NR'-, -S(0);NR"-, -NRFSO;-, or -NR"S(0):NR";

Each R* is independently halo, -OH, -NHj3, -NO, -CN, or -OCF3;

Each RF is hydrogen, or a branched or straight C,.g aliphatic group optionally
substituted with 1-3 of R?*;

Ry, is ~-ZPRs, wherein each ZP is independently a bond or an optionally substituted
branched or straight Cy.4 aliphatic chain wherein up to two carbon units of ZB are optionally
and independently replaced by -CO-, -CS-, -CONRP-, -CONR®NR®-, -CO,-, -OCO-, -
NRECO,-, -O-, -NRBCONRE-, -OCONRE-, -NRPNR®-, -NRPCO-, -S-, -8(0)-, -S(O)2-, -NR"-
, -S(0)NR"-,

-NR5BS(0),-, or -NRBS(0),NR"?-;

Each R; is independently R®, halo, -OH, -CN, or -OCF3;

Each R® is independently hydrogen, an optionally substituted C,.g aliphatic
group, an optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic,
an optionally substituted aryl, an optionally substituted heteroaryl, or

Rs, and R; together with the atoms to which they are attached form a 5-7
membered partially unsaturated optionally substituted cycloaliphatic or a 5-7 membered

partially unsaturated optionally substituted heterocycloaliphatic;
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202 +++ ++ + + + + +++ -H 203 ++ ++ +++ -H + + +++

++ 204 +++ ++ + + 4+ + +++ ++ 205 +++ ++ + + + + ++4+
WG200720B64 + + + + + +++ ++ 207 ++ ++ + + + +PEHHS2007/004737

208 ++- ++ +-H - + + + -H + ++ 209 +++ ++ + + + +

-l-H++ 210 +++ + + + + + -f-H ++ 211 +++ ++ + + + +

-+ 4+ 212 4+ 4+ + + + 4+ A+ 213 4+ + + + 4+

+++ ++ 214 +++ ++ +++ + + + +++ ++ 215 +++ ++ -H+

+"Eabh'R2f," is*"lndépenaéxﬁly" H7ERE, Whertih eich ZF4e 1nﬂ§per?&'e¥1tl§'§ bbhd br an

+ + +++ ++ 218 F++ ++ +++ + + + +4+ ++ FH+ o+
optloq.qllly supstitpted bragched or strpight ¢4 aliphati¢ chain w.herelgzlp tep twecarbon units
E gt GNRG.
ofZ "éré" oﬂho}_ﬂlﬁﬁ}d Tnde%ggde"ﬁ'ﬂ'? réﬂ'laé'ed*'b CD ¢S C&%@@G C'C}_NB NR-,
COz-;|-+++ 226++++++++ 227++++++++ 228

-0CO-, NR°CO;-, 05, 1NR2%%I¢IR¢’ Ot ONEC NR“@%‘" KR 4-, I8(0)-, -
S(O)z+, NR23B(0)NRE, -|-NRG$(G)2-|; or mmwamaﬂ 100664
PCT/ USZ]QacL/lQOé' 71r§ epex%é}}%lgrw hMo M)HMZCIMZorN% 15 Ve M4

Each RCis independently hydrogen, an optionally substituted C,_g aliphatic
group, an optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic,
an optionally substituted aryl, an optionally substituted heteroaryl, or

Rz, and one Ry, together with the atoms to which they are attached form a 5-7
membered partially unsaturated optionally substituted cyclic group optionally having 1-2
heteroatoms independently selected from N, O, Iand S, wherein Ry is attached to a carbon -
atom vicinal to the carbon atom to which Ry, is attached on the fused phenyl of formula I, or

Two of Rap together with the atoms to which they are attached form a 5-7 .
membered partially unsaturated optionally substituted cyclic group optionally having 1-2
heteroatoms independently selected from N, O and S, wherein each R,y is attached to a
vicinal carbon atom on the fused phenyl of formula I;

R3 and R’ together form an oxo group, or each is independently -Z°R¢, wherein each
Z€ is independently a bond or an optionally substituted branched or straight C,.4 aliphatic
chain wherein up to two carbon units of Z are optionally and independently replaced by -
CO-, -CS-,
-CONR®-, -CONRNR®-, -CO;-, -OCO-, -NR°CO;-, -O-, -NRCCONRC-, -OCONRE-,
-NR®NRC-, -NR€CO-, -S-, -S(0)-, -S(0),-, -NR-, -S(0);NR -, -NRCS(O),-, or
-NR®S(0),NR®-;
: Each Rg is independently R, halo, -OH, -NHj, -NO,, -CN, or -OCF;;

Each RC is independently hydrogen, an optionally substituted C)_g aliphatic
group; an optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic,
an optionally substituted aryl, or an optionally substituted heteroaryl, or

R3 and R4 together with the atoms to which they are attached form a 5-7
membered optionally substituted cycloaliphatic or a 5-7 membered optionally substituted
heterocycloaliphatic;

R4 and R4 together form an oxo group, or each is independently -Z°R, wherein each

7P is independently a bond or an optionally substituted branched or strai ght Cy aliphatic
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No. Activity Efficacy Activity Efficacy Activity

Efficacy Activity Efficacy 234 ++ ++ + + + + ++ ++
WQ@3w7Aao0ee4 + + + + + 236 + + + + + + + + 237PGT/H$2007/604737

+ + + ++ 238- + +++ ++++ 239 + + + + + + + +

241 + + + + + + + + 242 + ++ + + + + ++ ++ 243 + ++

+ ++ + + +++ ++ 244 +4++ ++ + + + + +++ ++ 245 + + +

+ + 4+ + 4+ 246 + + + + + + + + 247 + ++ + + + + + +

chain wh&eiki p" b tvocatbon dnitstof Z%&e dptiodally andtindepend@ily replated by -
+ + + + + 4+ 251 + + . + + + + + 4+ 252 4 + + + + + +

O--QS-,253+++++++++ 254 + ++ + + + + + + 255 + +

CONRD- -éo HDNRDZE)éo% totot, -'NKDO'Og_- -dSYNRDd:ONRDrHoctoNRD

+++ + + + + + 289 + i + + + +

-NRDNR‘?- -IgBBCO S, -B(@) - 5(092-26‘1R+- +S(thR +-NRS(Qga of +

D .+ + 263 + ++ + + + + ++ + 264 + + + + + +
NRS(P-SI\IR+-7- 267 + + + + + + + + 269 + ++ + + + + ++ ++
2Eé.ch+R-}-1s-lindepEndemlyi-RD,2tw20,+OH, +NH, 4+-NO2 -GN, or -OCFj;

Each R is independently hydrogen, an optionally substituted C;.g aliphatic group; an
optionally substituted cycloaliphatic, an optionally substited heterocycloaliphatic, an
optionally substituted aryl, or an optionally substituted heteroaryl;

mis 0-3,pis 0-3,and m +pis 3,4, 5, 0r 6;

nis 0-2; and

qis 0-3.

2. The method of claim 1, wherein up to 2 carbon units of R, are optionally and
independently replaced with NRF-, -C(0)-, -8(0);-, -S-, -O-, or combinations thereof,
wherein RF is hydrogen, or a branched or straight C,.g aliphatic group optionally
substituted with 1-3 of R*; and each R*is independently halo, -OH, -NH,, -NO,, -CN, or
-QCFs;

3. The method of either of claims 1 or 2, wherein R, is a straight C;.;p aliphatic or a
branched C;.;» aliphatic, each of which is optionally substituted with 1-3 of halo,

hydroxy, cyano, or combinations thereof.

4. The method of any of claims 1-3, wherein R| is a straight Cz.19 alkenyl having 1-2 C-C
double bonds or a branched Cs.» alkenyl having 1-2 C-C double bonds, each of which is
optionally substituted.

5. The method of any of claims 1-4, wherein R, is a straight C;.1o alkyl, straight Cs.10
alkenyl, straight C,.10 alkynyl, branched Cs. alkyl, branched Cs.12 alkenyl, or branched
Cs.12 alkynyl, each of which is optionally substituted with 1-3 of R*; and each R* is

- independently halo, -OH, -NH>, -NO,, -CN, or -OCFs.

6. The method of any of claims 1-5, wherein R, is an optionally substituted straight or
branched C;.;» aliphatic wherein 1-2 of the carbon units have been optionally replaced
with -S-.
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273 +-H ++ + + + + +++ ++ 275 + + + + - - + + 276 +
+ 4+ + + + + + 277 ++ 4+ + + + 4+ ++ 279 + + + + 4+
WO 20074006880 + + + + + + + + 282 -+-++ ++ + + BCHUS2007/004737
287 - - - - - - - - 288 + ++ + + + + ++ ++ 289 + + +
+ ++++ 290 + ++ + + + + 4+ ++ 291 - - - - - -
292 + + + + + + + + 102 WO 2007/ 100664
PCT/ US2007/ 004737 Conpound ML ML M2 M2 MB M3 M4 M4
7. Thiheth¥d dtint ot dilngacy, WisdréiniR Vs bh biipiatic-Paliphdticthat is optionally
Efficacy Activity Efficacy 293 + + + + + + + + 294 + .
substituted with 1:3 pf halgghydrexy, cyaqo,plt;o,_ﬁnﬂggfpnq_eﬂ;o&y, Qr combipations
theteof298 + + + + + + + + 299 + + + + + + + + 300 +++
++ + + + 4+ +++ + 301 + 4+ + + 4+ + + + 302 + + + + + +

+ + 103 WD 2007/100664 PCT/ US2007/004737 _VILII. Cﬂigﬁ
8. Thexedmdeis qfotains! -7 wheaeinQ g ap spipralbobsited srapght or
Rfed il InQfgts hay & B&enBtonally Yépldted with -
brt1§e%§¥§?#%3ag%§§RP%??%%Q?ﬁg?éof, t he fo?ggoiﬁgy P
C(@scription is intended to illustrate and not limt
_OEQE_éeppe of the invention, which is defined by the

scope 6f the appended claims. Other aspects,

advant ages, and nodifications are within the scope of
9. Themeethod bHemsnef drimss8, whareinR p5am/(aliwiggig)carbonyl,

(alﬁ)%éiy(%%po%zl/yﬂs)alﬁ)%&ic, (aliphaticoxy(carbonyl))aliphatic, or
(aliphaticoxy)carbonyl, each of which is optionally substituted with 1-3 of halo, hydroxy,

¢yano, nitro, or combinations thereof.

10. The method of any of claims 1-9, wherein R, is one selected from:

o

4 . -CH3’ ! > \ ) ! 2 . b) >

~

FIASlY
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What is clainmed is: 1. A nethod of nodul ating the

activity of a nuscarinic receptor conprising the step
w@boo7aaessact i ng said receptor with a conpound BET/US2007/004737

formulal: R, P( )m(Rb)g R4 Rea R 3 R3 Rza | or

a pharmaceutically acceptable salt thereof, wherein Rl

is a branched or straight Cl.12 aliphatic optionally

substituted with 1-3 of RA, wherein up to 3 carbon

units of Rl are optional{y,and i ndependently rfpl aced

by - , -CS, - = ,

- coe-, -

_g NRFCO- -S— /
- NRFSQ2- , - s |ndependently»HL
hal 0, - OH, , -N2, -CN, or%-OCF3; Each RFis | 7

hydrogen; or a branched or sfraight Cl.8 allphatlc
group optli;iLly substituted with 1-3 of RA; Rea is

- ZBR5, reih each ZB i ndependently a bond or an
optionally bsti t ut ranch r strgght C1-6

al i phatic chain wher: up to two/carbon\units of WB
by - CO2~—0H
NRBCCOZ-

epen ntI repla
RB-, RB- FCO,, -8
-S(O -, -S(0)2-, -NR$- - S( O) 2NRB- -NR13 S( O) 2-, or
/NRBS(C»ZNRB- Each R5 is |ndependently RB, halo -OH
QCN, or -OCF3; Each RBis |ndepende le hydr ogen, an
tlonally stituted C1_8 aljph up, an

opt onaIIy supsti tuted cl oal i rIToptionally
substltuted het er ocycl gal i phati c '
ubstit ryI an optionally

het er oaryl , ReaHN R3 together wt atons to

whi ch they re atta hed formas-7 ne tially
unsat ur at Osubstl ted cycloal i ptatic or
5-7 menmbeked i.al 'y uns ated optional 4

' substitutled héterbcycloallphailc 105 WO 2007/'100664

PCT/ US2007/ 004737 Each R2b _is A ndependently -ZER8a
mhereln each ZE i s |nde endent |y a‘iiii4zzlan
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optionally substituted branched or straight Cl-4
al i phatic chain wherein up to two carbon units of ZE
wae@7aptesonal |y and i ndependently replaced by PCUS2007/004737
-CS-, -CONR-, -CONRNRG, - (C02-, -0OCO, -NRCO2-, -0-,
-NRCCONRG-, -OCONRG, -NRNR-, -NRCO-, -S-, -S(O-, -
S(O2-, -NR-, -S(O2NRG, -NRS(O 2-, or -NRGS(O 2NRG ;
Each R8 is independently RG halo, -OH -CN, or -COCF3;
Each N\RG i s i ndependently hydr.ogen, an optionally
ituted C1_8 aliphatic group, an optionally
tituyed cycl oali phatic, an optionally substituted
n optionglly substituted aryl,

|y substitut terQdryl, or<~R2a and on
R2b together wi tdHthe atops to I ch they 'are attagh@éd
ered parpdally ugsaturatedioptig |y

substf tut ed cl 'O group optio | yy havitng 2
" het eYivat ors Mitlepende om N, and
wherein R2h is attached to a carbon atomvicinal to
t car bon to which Rea is attached on the fused
enyl of fegrmula I r Two, of R2b togethgr with the
I ch
artially unsatuskate
gPoup g@ptitmal |y havi

g
T sebected fromN, O amd S, wherein eachhdRb is attac
to a vicinal carbon atomon the fused phenyl of

1. ThEFIRIE of g e rome 510, Soheects e P eaiafvdhepe.

i ndependently a bond or an optionally substituted
12. The atethebofanysdfrcdaightl -1, -whetdih figandR; edkah togaltets evith thp atoms to

\xﬁho}%tstﬁnaﬁ g%:ﬂ%%gh%g‘ﬁr% 3360%75"%&%& %Enlzto ?luln_gwggéan | optionally substituted
hetefddRERiphaticCO2-, - OCO-, - NRCC02-, -0-, -NRCCONRC,
- OCONRC- -NRCNRC-, -NRCCO-, -S, -S(O-, -S5O 2-,

13. Thg et d A G 7y TR i L and i, Anel et qeepr with the

atofXshtd ;whibia eteyFce kttadhBdl ERanesidna)ly Ryektidaed 1 Hapyrrol-2(5H)-onyl.
optionally substituted C1_8 aliphatic group; an

tiaonal ly su I.t ut.ed, cycl aal i.phati.c n ional.ly
14. T@E Bée?k?%‘{]?ye%‘yh"?"i?‘ﬂ’&}éﬁoa. ‘ﬁ"ﬁﬁéﬂt‘?ﬁ 02y ﬁ“‘g 5%“1%2‘%23 iy §aloor methoxy.
substituted aryl, or an optionally substituted
15. The ettt gfl anyoot dREnmrid] R4Avhieogjatone of Ris tahd Rieis atboaschied or straight
Al ch t hey. ar ttached forma 5-7 nenpered , -
B e SR YRR oy LERPS Shts o R, or Ry i
opecixtlyecdipdépendétly eplastd byit@@)- Koy, SDb-0at ¢qphbinations thereof;
R4 .and R. 4 tggether. form an oxo group, or each is
aPﬁH‘SJ&ﬁ’&Eﬂ?ﬁg-"ZBR?‘?B%ﬁ@E%‘f-n each ZD is independently
a bond or an optionally substituted branched or
16. Tht naitlydtt ofCinylo fadlaiptsat-1%, whdéin\dBe 20 B4/ah0 ®BHK a straight optionally

sﬁ:csytulggg 9691 /a 18€'a7t1%7wherein a first carbon unit is optionally and independently

replaced by
-NH-, and a second carbon unit is optionally and independently replaced by -C(O)-, and

the remaining R3 or R’; is hydrogen.

17. The method of any of claims 1-16, wherein each of R; and R'; is independently, hydrogen
or a methylcarbonylamino, N,N-dimethylaminocarbonylamino, ethylcarbonylamino,

pyrrolidine-2,5-dion-1-yl, piperidin-2-one- 1 -yl, methylaminocarbonyl, N,N-
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chain wherein up to two carbon units of ZD are
optionally and i ndependently replaced by - CO, -CS-,
WO SORRM6e4 - CONRDNRD-, - C02-, -0OCO-, -NRDCO2-, POF/US20MR004737
DCONRD-, -OCONRD-, -NRDNRD-, -NRCO, -S-, -SO-
-S(0O2-, -NRD-, -S(O2NRD-, -NRDS(O) 2-, or
-NRS(0) 2NR-; Each R7 is independently R, halo, -OCH,
-NH2, -NO2, -CN, or -OCF3; Each RD is independently

dlg%g‘l ?aqglﬁbcgrgo{?)ﬁ%%rg lclux)ogg!? %ztr{oééxe CyCE]]D*gf h@h%irﬁ) each of

wbphh@d&}ﬁidrmllytsb\sﬁﬂtﬁted het er ocycl oal i phatic, an
optionally substituted aryl, or an optionally

18. T bs&@h tf%gy g? El%ggéfﬂ}ﬁb’ wEegfln o%e of R3 or R' 1s an %%ﬁa)nall?/ substituted

h@eracyczoaliﬂhatmemmﬂw I'efl‘latﬂlmgﬁk or R(Ah@hgdmg@rp to 2 carbon
units of RlL are optionally and i ndependently repl aced

19. T!%M%nté{égng of afy S%leﬁ]: 1%( Q)h%aem 01§e of R% or RRs &Pﬁg{ dd]ﬁh&/ iBstituted 5-

rern i'$ "hydrogen, Branc
7 metxﬂjegeht heEdro8ydbalpthatic opgomnlb' smpdstltotedIleh 1-9uiyst groupsednd the
wth 1- nd each RA i s independently hal o,
rena_pmgﬁlqgrtRN&\ dr or -OCF3; 3. The nethod of
either of clains | or 2, wherein Rl is a straight
20. Th miethodl dfphgtof clapms a 1% deodie dn€Bf R2 onRiphaytirelidingc h

teﬁrﬂ]a}%d]')(zﬁx a@aaggtdé?xo al 1 ﬂdtuﬂ{l,ﬁtg}re O#d}oéyrgq_ﬂétm&%lﬁtggolmyl

n@ipmmypbmdrﬂum, ﬂlpél‘,aZWyE rle4—dloR€mylsmal ,$dithiagiyl, e@82h aDwhich is

aIk havi n e_bonds o
QoY RGP RATH g of hafoe et PEGRI o preloatiphatic,
h%&o@ clbéhplﬁﬁbl AipHatiy, KBS bkolt @ Gontbinatioas it duflamf thamymaining
of claips 1-4, wherein RlL is a straight Cl1.10 al kyl,
Répfgﬁgﬁ?W@?gTb al kenyl, straight C2_10 al kynyl,
branched C3-12 al kyl, branched C3.12 “al kenyl, or

21. The afetiRithf 463. onlaﬁinIS)lFBO, wieagih RafandiR'cére |1mdappnd@mlalﬂyylrogen or
substltuted with 1-3 of RA; and each RAis
hilgdependent Iy halo, -OH -NH2, -NC2, -CN, or -OCF3. 6.
The nethod of any of clains 1-5, wherein Rl is an

22. Tap ictital dfjanydfstditnstiezi S;ﬂ[eﬁélg R; and R'progethefbrl arl@o group, or

I t 1-2 h b its h beer
cdip fiohanils Bpratesae s B9800 2007, "1‘586626”

PCT/ Us2007/ 004737 7. The nmet hod of any of ims 1-6,
erpin RL is an alisphatic-S-aliphatic that
pta;l(Eﬁn subst i with 1-3 of hal yd oxy,

|tr\}s /t/flfl
r eof . :
O";< O/

o--thoxy or conbl
v
WV Vv g

‘ , ~ 5 LC(O)OH, -OH,

DZF?&?

|a la |9 l ] l ]

o/

NH
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8. The nethod of any of clainms 1-7, wherein RL is an

optionally substituted straight or branched aliphatic
wob@raomwed- 2 of the carbon units have been optPomnakiog7/004737

replaced with - C(O-, -0-, or -CQ2. 9. The nethod of

any of clainms 1-8, wherein R1 is an

(al i phatic)carbonyl, (aliphatic(carbonyl))aliphatic,

(al i phati coxy(carbonyl))aliphatic, or

i phat i coxy) car bonyl, each of which is optionally
ubstituted with 1-3/of hal o, hydroxy, cyano, nitro,
r nmbirnati ons thereof. /10. The nethod of any of
cfains 1-9,) wherein RNTs one seected from Q0 N NH2
O/

O OHN /OO -CH3,/OI'LFF HOOO : ry | 108

2000 64 P 007/ 0043 NHNO O (,~~--0
rkNid O YO ONH- OH ONN Il ~~ INHNHN O .n,1 1
LAk, 1090 2007/ 10RG64 PCT/ USAN7/ 004737

v

/

1
\_J
|
~
g
|
§
O
3

N _ '_\ HN N
O
0= 0= o= OI o=
v T T " v/

o

NH NH NH NH NH
I H : > : s JV\:A,. A;AM '
o—
\
N o) \/OL Q o .
N o
o= 0= o= o= o= o’/’(/
IIJ/\ NH NH NH NH NH
ik A ? M Im‘llv‘ ’ Nglv\ 2 n’l"\" » "\’l""“
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ANOOKHNN2 OO0OO.,.,w HNHN- - - O~0Oand 11.
The nmethod of any of clains 1-10, wherein q is 0 and
wo2@7iteoeky/dr ogen. 12. The net hod of any of cl aP@EUS2002004737
wherein R2a and R3 taken together with the atons to
whi ch they are attached forma 5-7 nenbered partially
unsaturated optionally substituted heterocycl o
ali phatic. 13. The nethod of any of clains 1-12,
wherein q is 0; and R2a and R3 taken togeidier w t he
atons to which they are attached formoptio
ststituted 1H pyrrol -2(5H)-onyl. 14. The t ho

of clai 1-13, whex€in qis 1 or 2, each R2b ©

al o oo _netthoxy. 15} The net hod of cl ai ms

4, wher &1 one of R3NEnd F?é&l&é a branghed or QT[:::]

st rai ght ptlonalul.substltuted 14 al i phatic mherehé;lij
Aot WO cagpon Gits, of R3© Nﬁl P optj pnal ly a NH

|mdependentg¥mreplacedl - QL 2-, or N

conbi fati ons 't hér eof ; and the” renalnlng of R3is '

hydr ogen. 16. The nethod of any of clains 1-15,

wherei n one of R3 andH 3 is a straight optional

ndently replaced b
ptionally an ||ndep
t hey r emai R3 or R3is

of hny I I ms gF1G, 0=
ein eacH“bf R3 and R B7i s indep¥hdentl|y, hidrogen NH
o a- nethyVEﬁTbonylan1no $ ; “?“ , “$* i
N, N—d|nethylan1nocarbonylan1no, et hyl car bonyl am no,
pyrrolidine-2,5-dion-l-yl, piperidin-2-one- | -yl, o
met hyl am nocar bonyl, N, N 110 WD 2007/ 1006
PCT/ US2007/ 004737 di net hyl am nocar bonyl ,

o //l\<;7
N
am nocar bonyl,, cyah, ok nethoxycaxg/nyla no, each wf

whi ch is optli Qy sub it ut ed The npthod of a
—(of ¢l al -17,f whereirn one of LS %24 —
O/é}p«’ﬁenam Stituted r o% cI | ph%at i d t%e NH

ARimai ning A3-or R 3 is hydrogen Ad. The meifhod of anypae
of clainms 1-18, wherein one of R3 or R3 is an
optionally substituted 5- 7 nenbered

het erocycl oal i phati © optignal |y subst tuted N 1 2
hprbups th rEEﬂLEIn R3 or 3 i's hydr
,fié; f;;fi}

) b ] 2 ; 2 | * ? >

?Pgd
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20. The nmethod of any of clains 1-19, wherein one of
R3 or R3 is pyrrolidinyl, tetrahydrofuranyl,
wa @ dowsdl anyl , pyrazolidinyl, tetrahydropyrargt/Us2007/004737
t hi onor phol i nyl, norpholinyl, piperidinyl,
pi perazinyl, 1,4-dioxanyl, or 1,4-dithianyl, each of
which is optionally substituted with 1-3 of hal o,
hydr oxy, cyano, aryl, heteroaryl, cycloaliphatic,
het erocycl oal i phati c,, al i phatic, al koxy, oxo, or
conbi nations thereof;™gnd the remaining R3 or R3 is

hydr ogen. 21. The net hgd of of clains 1-20,
ty hydrogen _ o

in R3 and R 3 i ndepen
alo. 22. The methqgd of

ny of /clainms 1-21,/ whe
nd R 3 together f

oxo ghoup, or
IS i ndependently
NH N (L ~II 1

O NH QE/ NH 110 2007/ 1
- & oaAME-Z: ~ 0- NH~ NH NH NH NH O 0==-"N 1N N
Ym“F‘Cl NH X a,, > 4MNSS - N“HN N ~ O 6“#’"’/ 00 “*v ’
p~ p, NJ NH NH NH NJ fwa 1m#r anivvannl rir a4

poO0O
0 ).
O
= =
O e G A= = (.
i NH ) ) N
,UVIV‘ > J'\l\lIV‘ H NV.IU‘ ’ M,?p H 3 2 A+/V‘a

_— o= o= o= /‘ o=
© NH N// N/\\ N NH
AN A ’VV'V‘ "V‘L" ’V‘}"‘ > ’
HN
Q 0 N“N//
4
#Nb =

/B - NH NH NH o)

M'!l"' » ’V\{V‘ ) ik b ? ’v\l"v‘ » ’ N%F 4
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NNN O 0=~000O0 NHNHNHNHNHI al alal al
a p_. NOOO=<-D NN NNHNHNHINHNH 112 WO
wQe7M186664 PCT/ US2007/ 004737 0 O\ /, O N O rpor/UB20b7/604737
N Oam4 P ON~OONHONHONHNH NH I HO\V O O
~I/ 2N, NH pOO O- 0 ON NHNNNMN-NH | 227 @)
N OONNO-O-O O NNN NHNNH ONOI N-N
HN
o>__
N
o N
e
i
oLl
O/\;I\'/
N.iN‘a
O, —
N
Y )
FE F
F
O/

. » hydrogen, and i

23. The method of any of claims 1-22, wherein R3 and R4 together with the atoms .to which
they are attached form a 5-6 membered optionally substituted heterocycloaliphatic.

24. The method of any of claims 1-23, wherein R3 and R, taken together with the atoms to
which they are attached form an optionally substituted 5-6 membered

heterocycloaliphatic optionally substituted with 1-2 oxo groups.
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NOO OOO Oer NHNHAHNHNHNHNHI " IVI M'
fWI>s 0O NOVNO iNNHNCN NHNHNHNHNAHN 113
wOB02AW664 00664 PCT/ US2007/ 004737 O HO O N CPCHUSIONI/004737
NH %0 0 OO NHO"' NHNHNH. NHNH ON N HN
-N;e, "o NO~O~OQ / 0o /\ JO NH~I NHNNNI O
FF/ NN ~-NFN-( OGP NHNtV /- 0--( NHNNH HN

OONANO 7/NO'"~ NL-, NN, ON.-- ONH ONH O NH go

25. TH&AethodRfl ofRlatms 4:24]; TheViGh ?(Q%A i&qgéeﬁher with the atoms to which
PCT/ US2007/ 004737 o o L
they are attached form pyrrolidin-2-onyl, imidazolidin-2-onyl, or oxazolidin-2-onyl, each

of which is optionally substituted.

26. The method of any of claims 1-25, wherein R4 and R'; are each independently hydrogen

or fluoro.

27. The method of claim 1, wherein the compound is one selelected from compounds 1-239,

241-264, 267, 269-273, 275-277, 279, 280, 282, 287-295, and 297-302 as shown in Table
1.

28. A compound of formula le:

Ie

or a pharmaceutically acceptable salt thereof, wherein:

R, is a branched or straight C,_;; aliphatic optionally substituted with 1-3 of R#,
wherein up to 3 carbon units of R are optionally and independently replaced by -CS-, -
CONR'-,

-CONR'NR'-, -CO;-, -OCO-, -NRFCOy-, -O-, -NRFCONRF-, -OCONR'-, -NRFNRF-,
-NRFCO-, -8-, -8O-, -SO;-, -NR"-, -8O,NR"-, -NRFSO,-, or -NRBSO,NRF-;

Each R* is halo, RF, -OH, -NH,, -NO,, -CN, or -OCFj;

Each RF is hydrogen, or a branched or straight C;_g aliphatic group optionally
substituted with 1-3 of R,

Ry, is -ZPRs, wherein each ZB is independently a bond or an optionally substituted
branched or straight Cj4 aliphatic chain wherein up to two carbon units of Z? are optionally |
and independently replaced by -CO-, -CS-, -CONRP-, -CONRENRE-, -CO,-, -OCO-, -
NRBCO;-, -0-, -NRBCONRE-, -OCONR®-, -NRENRE. -NRBCO-, -S-, -SO-, -SO,-, -NRB- - .
SO,NRP-,

-NRPS0O;-, or -NRPSO,NRE-;
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I / O&'- -NONO \ / NOJ" O'l N f OO ONNN
NHO OOONOO==~ N NHO / O0C-O NNHNN N

wokbo7hoosed , | > 1 > 1 > O-( o HN OO O OPCx/0s2007/004737
O- O IJNJt ~-NNN, c¢c*ON FFF O O NHNH

hydrogen, and 23. The nethod of any of clainms 1-22,
wherein R3 and R4 together with the atons to which
they are attached forma 5-6 nmenbered optionally

ot UMY Sy oIS

with tEechRSris indsgpendentl hyimgens an aitionetie subisttuted ;s aliphatic
sropy i QALY SIENED K AR ShRety pevstpsd prropoycloatiphatic
an optotallgsobigguted bbyl, an optionally substituted heteroaryl, or

R», and Rj3 together with the atoms to which they are attached form a 5-7
membered partially unsaturated optionally substituted cyclic group optionally having 1-2
heteroatoms independently selected from N, O, and S;

Each Ry is independently -Z5Rg, wherein each ZE is independently a bond or an
optionally substituted branched or straight C,.4 aliphatic chain wherein up to two carbon units
of ZF are optionally and independently replaced by -CO-, -CS-, -CONR®-, -CONRNRE-, -
COs-,

-0OCO-, -NRYCO;-, -O-, -NR®CONR®-, -OCONRE-, -NR°NR®-, -NRECO-, -S-, -SO-, -SO,-,
-NRY-, -SO,NR°-, -NRCSO;-, or -NRSO,NRC-; ‘

Each Ry is independently RY, halo, -OH, -CN, or -OCFj3;

Each R is independently hydrogen, an optionally substituted C,_g aliphatic
group, an optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic,
an optionally substituted aryl, an optionally substituted heteroaryl, or ‘

Rz, and one Ry, together with the atoms to which they are attached
form a 5-7 membered partially unsaturated optionally substituted cyclic group optionally
having 1-2 heteroatoms independently selected from N, O, and S, wherein Ry, is attached to a
carbon atom vicinal to the carbon atom to which Ry, is attached on the fused phenyl of
formula I, or

Two of Ry, together with the atoms to which they are attached form a
5-7 membered partially unsaturated optionally substituted cyclic group optionally having 1-2
heteroatoms independently selected from N, O, and S, wherein each Ry, is attached to a
vicinal carbon atom on the fused phenyl of formula Ie;

Each R; and R'3 is independently -Z°Re, wherein each Z€ is independently a bond or
an optionally substituted branched or straight C,4 aliphatic chain wherein up to two carbon
units of Z are optionally and independently replaced by -CO-, -CS-, -CONRS-, -
CONR®NR®-, -CO»-, ’ '

-0CO-, -NR“CO;-, -O-, -NR°CONR®-, -OCONR-, -NR°NR®-, -NR€CO-, -S-, -SO-, -SO,-,
-8O,NR®-, -NR®SO;-, or -NR°SO,NR"-, or
Each Rg is independently RS, halo, -OH, -NH,, -NO,, -CN, or -OCF3;
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WO 2007/100664 PCT/ US2007/ 004737 25. The nethod of
any of clains 1-24, wherein R3 and R4 together with

wo b@7avbmwes t o which they are attached form PCT/US2007/004737
pyrrolidin-2-onyl, inmidazolidin-2-onyl, or
oxazol i din-2-onyl, each of which is optionally
substituted. 26. The nethod of any of clains 1-25,
wherein R4 and R 4 are each independently hydrogen or

f 1 uor 0. E&th R seindgichaentdf hydrageh, an o}ﬁﬁ’@fa@l'yrhubgtﬁuted C,-g aliphatic

srou3 3 OpHR eIl Gy oahphatisy o opoRalagmbsiduted Heterocycloaliphatic,
an opti8halBOSubsafteLAt, %@&@%uéﬁﬂ%ﬁ@nﬁ%‘ h%terc’lrar)yizﬁawﬁg &3 heteroatoms,

conmpound of fornmula
' R2a R 3 R3 le or a pharnmaceutically acceptable salt

thereofg, M@Rﬁd&eth%ilvdl thte Bfo gtg%l tl%&f%%g&fb% a5-7

al i hatlc optionally substitut
mem @‘5) eptionallytsybgitutedisynloahiphaticafr af8k7 aweentped optidrallyanbstituted

replaced by -CS-, - CONRF-, - CONRFNRF-,
hete“"%ﬁ’%w% o I RREOCD-, 0., - NREONRF. . - OCONRF- |

- NRFNRFR 3 and WRF(&Bther fGFm an S&b groupfP2-, - NRF- - SOZ NRF-,

- N R o R s, eroag o Gaeh ?ssl‘%ﬁma@w %38 wherein each

ZP is prdepeidsohtigra lsﬁﬁmrg;hto;ﬁbn&l}aiubﬁﬁﬁ&écﬁbrgﬁ&iéﬂ RRErhipABL] Y aliphatic
Rea.i s _-ZBR5, wherein each

Chamz’%‘eremt P egﬁ’\#&t qny)‘“étsﬁ’(f Eg By Oﬁ‘iﬁo"@b‘b’ %ﬂé‘l“k}’endeﬂﬂy replaced by -
CO-,sOpstituted branched or straight Cl-4 aliphatic chain

t carbon units of ZB are,o al |
ot N 1T P BT 0o A CONBIRBOCONR®-,
-NRPNEONRBNER=O-, ~ SR8 0- - 860 ,-NR N §@%‘RD - Qm"sd\'R &CQRR%QNR -
- OOONRB-, - NRBNRB- ,* - NRBCO- . - SOZ- - NRBZ,
- S02 NR%&Ch RNRBsohalo, ofpH, mﬁés@rﬂa&CN,lomOﬂb‘s,

2007/ 1 0@&@4{[’3@6&1%9@;&%@&3 ge(nﬁﬁﬁ: B?tlﬁ%% fub stituted C.g aliphatic

i ndependent | )é
group; an optionally substituted cycloahphatlc, an optionally substited heterocycloaliphatic,

an optionally substituted aryl, or an optionally substituted heteroaryl;

mis 0-3,pis0-3,andm +pis 3, 4,5, or 6;

nis 0-2; and

qis 0-4,

Provided that when R, is methyl or hydrogen, neither R; nor R'; are 1-(2,3-
dichlorophenyl)tetrazol-5-yl-amino.

29. The compound of claim 28, wherein up to 2 carbon units of R, are optionally and
independently replaced with -O-, -NRF-, -C(O)O-, -8(0);-, -S-, or combinations thereof,
wherein RF is hydrogen, or a branched or straight C,.3 aliphatic group optionally
substituted~with 1-3 of R, and each R* is independently halo, -OH, -NH,, -NO,, -CN, or
-OCF;.

30. The compound of either of claims 28 or 29, wherein R, is a straight Cy.io aliphatic or a
branched Cs.i; aliphatic, each of which is optionally substituted with 1-3 of halo,

hydroxy, cyano, or combinations thereof.
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Each RB is i ndependently hydrogen, an optionally

substituted C1_8 aliphatic group, an optionally
wamstiodest ed cycl oal i phatic, an optionally subBtT/US108T004737

het er ocycl oal i phatic, an optionally substituted aryl,

an optionally substituted heteroaryl, or R2a and R3

together with the atons to which they are attached

form a 5-7 nenbered partially unsaturat ed optionally

BShbHESE Yy O icfaihs 28B0D Wﬂe%"ﬁ Ys e¥ptRehaty Substituted Cs.12
eter atons 1 ndependent |y sel ect ed from N, 07 and S;

alkeml- R2b i s i ndependently -ZER8, wherein each ZE is

[ ndependent ly a bond or an opti onal | y substituted

32. Tﬁé @&&E f élslro‘ri"'c%ﬁs gi 341 @Jﬂe%}ﬁ‘k Qs QQ@élghﬁ’@l lo%!ll&l Wraight Ca.10

car on“units are Optl onal
alkeidps G Alkyhas bumb;xed G, b TancIER 12 alkensy, or branched

Cg-%@hﬂ&%&%ﬁ 1s_0§ﬁ9% M@%@ted_ \g&\ ’1-3_ WB each R* is

indbp¥adent] SOENRGLL, -NRGSHED,, -@X, orNREUBNR-; Each R8 is
i ndependently R, halo, -OH -CN, or -OCF3; Each RGis
' l;
33. Té? ch;glﬁlg{}llgxgc{]&g %ﬁwggﬁgﬂt lﬁ]d I@Féﬁ? e 1& ?n ?ﬁ?ﬁg‘ll&%ﬁﬁglt&%&gﬁmght or
baypchabCi.phadiphatjc wherept l-émflthq/ca”bdns Unntsﬁhas'd been optionally replaced
htﬁt gr ocycl oal i phatic, an optionally substituted aryl,
W& "Bptional |y substituted heteroaryl, or R2a and one
R2b together with the atonms to which they are attached
34. The mmaoﬁnﬂofmwbzfr@@inp%ﬁ?alwl;erﬁn Ratig alaplagicgﬁaaliimlcltlyat is

Sli’(?ns%t,ll {)ecdtufceﬁc ellglg 1 e%ﬂ'ﬁlo t Ifhg %?ggy 0y g‘&lluororaetgoxy, or

mmrﬁtmnﬁ&braoﬁ attached to a carbon atom vicinal to

the carbon atomto which Rea is attached on the fused
35. TB n1¥1I ?8&\1/\/# Wh‘%}l/nlﬂasréey %‘ T%&%&a% sgggsgi%_%ﬁflyvn%hgghgg straight or

bmcheedaCLm diiphaticiwhereth di2tofadhetkdryos uhidt havettedn optibnally replaced

Wg oup optionally having 1-2 heteroatons i ndependently

ected fromN, 0, and S, wherein each R2b is
-@toyxhed to a vicinal carbon atomon the fused phenyl
of fornmula | e; Each R3 and RB is i ndependently -ZCR6,

rein bond or an
36. THREPBRARFE SCufice! e b el 880G ot 0. 4
(aiphphedxﬂcarhmyh))mﬁraalcnonmhph)attmﬂcmmam etidh dfSwhich ZCoptionally

al{% Ogél 0 yfg Pl e,ndy%plt x’t_r<r),e_r| Seab m‘g{qﬁé%éof

-0-, - NRCCO\IRC— - OCONRG-, - NRc NRC- , -NRcCO-, -5-,
37. T‘hS@ompoﬁﬁRof any-(ﬁ(ﬂhdﬂ@-ZS 36JR(Zm2in,R1dls OﬂNRﬂBﬁE(NEﬁm: or
Eachﬁ6 is mdependently Rc, halo, -OH -NH2, -NO2,
or - 117 WD 2007/ 100664 PCT/ US2007/ 004737
Eac IS i ndependent |y hydrogen, a ptionally
su ituted C1_8 aliphatic
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group; an optionally substituted cycloaliphatic, an
optionally substituted heterocycloaliphatic, an
wepiaoramsbd y substituted aryl, or an optional | yPCT/US2007/004737
substituted heteroaryl having 1-3 heteroatons, or R3
and R4 together with the atons to which they are
attached forma 5-7 nenbered optionally substituted
cycloali phatic or a 5-7 nmenbered optionally
substituted heterocycloaliphatic, ofr R3#and R 3
toget her forman oxo group; R4 and R oghet her form
an oxo group, or egach is independentlyl|-ZR7, wherein
each Z is inde ndentlyca/hond ' or option y

subs}ituted branched or §traight dfM aliphati\c ~chain
wher up to t rbon its of are optighally
and/i ndependently repl aed 0y - , R-,
RNR-, - CQargr - OCOnAns NRCO2- AanB- -N e

2 OCONR- ,,-CH\;RUNR- ~NRO-, -5, 1so, -S@-,' -NR-, ,
-SO2NR-, -NRSO2-, or -NR DSO2NR.; Each R7 |s R, han
“OH, -NH2, -NO2, -CN, or -OCR3® Each RED is
i ndependent |y hydrogen an optional upBtituted C1_8
aI| hatic

'|s O 4 Pr ovi ded 't hat mheh Rl,ls ﬁ@?hyl or 'hydr ogen,
nelther R3 nor R 3 are 1-(2,3- dichlorophenyl)t
| -5 -yf-am no. 29. The coypound of claim 28,
2 carbon unifs of e opti onal

_g i ndependent |y d% ¥th -0-, -N -C(O 0,
-S(0O 2-, =2— i faations there6f, wherein RFis —/
hydr ogen, or branched or stragght C 1.8 aliphatic‘}tL
group optfonally substituted>with 1-3 of RA, and each
RAis ind pend ntly halo,, 6 -OH -NH2, -NO2, -CN, or

- OCF3. 30. conpound ei t her f clains 28 or 29,
wherein Rl a stralght 1. 10 aI| hatic,or a

branched C312 al i phall each of h @s optiona®ly

subsfitutedsth 1-3 oXYy, Qgg/or
at| s tRereof” 10066
04737 . The coppiaul nd of Jany of c
28 30 mh rein"RL i5 an optlonally Substituted C2.12
alkenyl. 32. The conpound of any of clainms 28-31,
@herein RL is a straight C1_,0 alkquustralght C2. 10

AJ // ;/
£ M.MO \Sﬁm%
Nan— CM
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al kenyl, straight C2_10 al kynyl, branched C3_12 al kyl,
branched C3_12 al kenyl, or branched C3.12 al kynyl,
weawh/1afe6mhi ch is opti onal | y substituted with BEBUST007/004737
RA; and each RA is independently halo, -OH -NH2,
-NO2, -CN, or -OCF3. 33. The conpound of any of clains
28-32, wherein R, is an optionally substituted
straight or branched ClL 12 aliphatic wherein 1-2 of
t he carbon units have been optkgmally replaced wth
S-. 34. The conpound of any o 28-33, wherein
+s-~al i phatic-S-aliphatic that is o

trifluoro hoxy, Qr__ conbi ngtions thereof. 35.
conpound of Fggl ' -34, wherein Rl is an
optional Iy sulgstituted Straight or branched CI1.12
optionally replaced with -C(OO ./ 36. The conpound
of any of clains 28-35, wherej I ?i
or —
of whitch i

(al i phati coxy(carbonyl))aliphatic;
(al i ghati coxy) car bonyl ,
tltut d wwth 1-8 of hal o,\hydroxy, cyano,

%1Lor co _Fﬁegaﬁihegeof 37. The conpound of any

i cl ai ns 28 36 erein RL is one selected from O
NHZ M O | , --C 119 WO 2007/ 100664
P /052007004737 OHNOO CH3, F FF HpOO> >

OO0 OO0 ™
~N" NH,
OAEL OJ)
/KO (KO w\
i ’ ~ ) and \_

38. The compound of any of claims 28-37, wherein q is 0 and R;, is hydrogen.

39. The compound of any of claims 28-38, wherein Ry, and R; taken together with the atoms

to which they are attached form a 5-7 membered partially unsaturated optionally
substituted heterocycloaliphatic.

40. The compound of any of claims 28-39, wherein R,, and R3 taken together with the atoms
to which they are attached form optionally substituted 1H-pyrrol-2(5H)-onyl.

41. The compound of any of claims 28-40, wherein q is 1 or 2 and Ryy, is independently halo

or methoxy.

42. The compound of any of clainis 28-41, wherein one of R3 and R’; is a branched or strai ght

optionally substituted C,4 aliphatic wherein up to two carbon units of R3 or R’; are
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NA N NHNOO>>>>> 120 WD 2007/ 100664
PCT/ US2007/ 004737 a a, NOOHNNH OO OHNHN -

W0 200706 and 38. The conpound of any of cl ai PET/R82087004737
wherein g is 0 and Rea is hydrogen. 39. The conpound
of any of clainms 28-38, wherein R2a and R3 taken
together with the atons to which they are attached
forma 5-7 nenbered partially unsaturated optionally

opﬁ&na%l%é}ﬂtxg&%ggﬁ{t%gﬁ \ﬁ%’@d byl r@({%} M-, of BEOSR TR réﬁlammg R3

ereln a and’R3 taken t oget her
orwg,txhhycﬂuegatorrs to which they are attached form

opti onal Iy substitut ed 1H pyrrol -2(5H)-onyl. 41. The
43. Thg c%ggd oF axﬁgééf Cg% Ztaé% -5® h\g}?eréig’on%‘? 'aﬂd R 1% s{ra%ht dptionally
sulssvinqued 4.+ efiphatic \mlfxereilnaa fmt e8bdn unmmetmaam end ﬁnmemﬂy

R 3 ..s a branched or straight optionally substituted
relaced B nati ¢ wherein up to two carbon units of R3 or

-NR-3am) £s¢k3id WRb3A At 19 6fichaRE EhVsabpendadly3gplaced by -C(O)-.
optional ly and independently replaced by -C(O-, -NH,

and.t.he r [ Y,
s sor Ry e B SV Bl sl O s
subdtitiigd gndttyl dubdnybfarang ind thd reorehing RisrtRss isthytisged2- 4
al i phatic wherein a first carbon unit is optionally

and i hdependent . re e . - S
45. H@Wu&ﬁ ? a?%“é%lf"%sng%‘ I% ‘g}ﬁ%%}n pend%% 6%/ fse (gmogally
subtitued Beterocydtbaliphati ¢ anp thendnainiag R 3 of RGlia hm@ro@@n 43,
wherein one of R3 and R 3 is an optionally

46. T 345t 5 gh{TBE OXIc525 PASYLARE Ghe NS, it RIS Mlinbered

drogen
het‘éracymoaﬂﬁ)héﬁc opﬁmfaﬁyrsubsnﬂut&ﬂ vi$ bAcbfRaB, hydmmy, cyano, aryl,

e]t {R%ﬁ?’ ?clﬁflﬁ%ﬁgpslba?m %gﬁtogdﬁ]ggl}%bagﬁyé p%a 1'(:p (Iuéy(,: bxg,noq" ctOHl%inations

thereof; and the remaining R3 or R'; is hydrogen.

47. The compound of any of claims 28-46, wherein one of R3 and R'; is pyrrolidinyl,
tetrahydrofuranyl, 1,3-dioxolanyl, pyrazolidinyl, tetrahydropyranyl, thiomorpholinyl,
morpholinyl, piperidinyl, piperazinyl, 1,4-dioxanyl, or 1,4~dithianyl, each of which is
optionally substituted with 1-3 of halo, hydroxy, cyano, aryl, heteroaryl, cycloaliphatic,
heterocycloaliphatic, aliphatic, alkoxy, oxo, or combinations thereof, and the remaining

Rj3 or R'3 is hydrogen.

48. The compound of any of claims 28-47, wherein R; and R'; are independently hydrogen or
halo.

49. The compound of any of claims 28-48, wherein R; and R4 together with the atoms to
which they are attached form a 5-6 membered optionally substituted heterocycloaliphatic.

50. The compound of any of claims 28-49, wherein R3 and R4 taken together with the atoms
to which they are attached form a 5-6 membered heterocycloaliphatic that is optionally

substituted with 1-2 oxo groups.
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46. The conpound of any of clains 28-45, wherein one

of R3 and R3 is a 5-7 nenbered heterocycloaliphatic
wepiaoramsbd y substituted with 1-3 of hal o, hydrB&yUS2007/004737

cyano, aryl, heteroaryl, cycloaliphatic,

het erocycl oal i phatic, aliphatic, alkoxy, oxo, or

conbi nations thereof; and the remaining R3 or R 3 is

hydrogen. 47. The conpound of any of clains 28-46,

51. Tﬂb&ﬁrﬁﬁﬂurﬁﬁ&f Ay o@%lzﬁﬂﬂ 2@'—53) wheRh RQ'ahﬂ IR)Mbgether with the atoms to
tetra ydr of ur anyl| - di.oxol an (P yrazoli di nyl,
ﬁwmlaz

ahthey areior Torrntmlfﬁrnp%@w ﬁbﬁhﬁr%PPYinf oxazolidin-2-
onﬁ’}lp@a[c'h(iif%ﬁwh R diﬁfoﬁél'l\ﬁi’ﬁbsu&né’d di oxanyl, or
, 4-di thianyl, éach which is optlonally

substltuted with 1-3 of hal o, hydr oxy, ano, ary
52. The erppaysd of w&f&&awr?&rilewher@p&e@eglan lgpt;bﬁafqr@ an 0xo group, or
Rghhm@tarseaéﬂ &e% se@éct&pﬂmnnatl ons thereof, and
he remai ni ng or I's hydrogen. 48. The conpound
of any of clains 28-47, mhereln R3 and
i ndejpendent |y hydro r hal o. 49. Th onp und of
cl ai 28-4 rein R3 and R4 geth r- wth
at ons t Oy~%hi ch are attached forpm-a—5-6

ered opyionally pubstituteg heterocycfoaliphatic.
50, Jhe0 ound .of=lany ofc) s 28-@95’4@erein R3
H d RDtake gghher i,t ™t he nms to whigH they are
:\ tached forma 5-6 ne ered het'grocycl oal i phati c that
'S optironal T substi ftted mi t A 2 oxo grivps.--CaHOM) -OH,
2007/ 100664 PCT/U82007/004737 51. Theg conpound of any

of clains 28-50, where/mR3 and R & her wi/th the // O
atons to ich they & tached f
pyrrolidi -onyl, i I|d|n 2- or
5 ol i di n{2- onyl, of which ig optional
itute . 52. The_eqQnpound o{% iy of cI 28- 51
O™ Whgrein 3 ogedpygy for P,

and R 3 are eac |ndepen§ently sel ecte fron1 |H N N
650 00 -THFH, -+ N~ IONH"NHNHNHNPIW“ON
O OO O<O0O NHNHNNNOO

22 “o;

e, e, Npnn

?wp % 2,
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INNHN O Y-~ 0 NHNHO NH 123 WO 2007/ 100664

PCT/ US2007/004737 0 0 o Ne -~ NHNN OC3"r 0'( O
we2@7/10@6e£r N-J NHNH NHN O O O O NN N NH NA/NBER0NA04737
NHo-r ON Nr 0" O_0 OOON---", NHNHNHNH NH

' 2 {1 4™ NO NHPN OONHO" NNH NH ~ NH O 4-

41 HO NNH OO v OO O N NHNNN-NH.twit , >a

NN a4 4 124 W 2007/ 100664 PCT/ US2007/004737 O O f
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PCT/ US2007/004737 Op HN1 o 0O O--k O" Op\
53. The conpound of any

F NHNH

hydr ogen,

and "'

.N N/ NN
-NO Nyo Il N
N NET/US2007/004737

NFF

of clainms 28-52, wherein R4 and R 4 are each

i ndependently hydrogen or fluoro. o
P o
/ N
oA oA S o~ o o J o=
© NH N N NH N
nrv‘v‘ /\n!rv\ nn}v‘ M.\'\I‘ f"‘}"‘ s 1
HN
Q (o] N\N/
7
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54. A conpound sel ected from conpounds 1-239, 241-264,

267, 269-273, 275-277, 279, 280, 282, 287-295', and
wQ@27306as shown in Table 1. 55. A nmethod of PecERHES100Q004737

or reducing the severity of a nuscarinic receptor

nmedi ated di sease in a mammal, conprising the step of

adm nistering to said mammal a conpound as descri bed

in *claim1l or a conmpound according to claim28. 56.

The nethod according to claim55, wherein said

muscarinic receptor is MA. 57. The ngg accordi ng

to cl ai m 56, wherei id nuscarldlc receptor is M.

8. A thod of trg or reducbng theH¥everity of a

di sease 1 ® a patienty;y” wherein sgid disease |s

selecteq,fron1CNS_g-r|ved pat.h I s includi VJ ’,l\
ogni t Qe det s N Att ent i 'C|t Hy P&r a ity

,mﬁ$ sorder ( D) , obgitty, Al zhej per's dlsease,mkarlous
Henmenti as ~ duch as.vascul dr denentid, psychosis ’
associated with Ei%}éﬂsorders i ncl udi ng schi zophreni a,
mani a, bipolar d rders, pain conditions including

acute and chronic
R FFriederich's ataxi
wns Syndrone, Pi

o=

yndromes, Huntington's Chorea,
Glles de la Tourette's Syndrone,
di sease, clinical depression,
Parkinson s di sease) peripheral disorders such as
duction of inte& wegular pressure in d aucoma and
N&;eatggg% of dnﬁ n%g and dry nout h including
Sj ogr me, bradhycardia, gastric acid
secretion, asthna G di sturbances, and wound
53. ThBeampognd wﬂﬁtyed)ﬁclsimgﬂ&m,hdtbreimmrdr@dm tieeach fdepdndbady
2007/,100664 PCT/ US2007/ 004737 contacting said
hy BAE WP a conpound as described in claim!l or a
conpound according to claim28. 59. A pharnaceutica
54. A @cﬁﬂp@.&idt selmtadcﬁtrqsmlwnmumdscbaﬁ@,wﬁi -2Ae4; G0Q) 269-2718, Q7 &i278, 279, 280,

283, 857- 3299%% as s (l)'lwtvngn abarlrI er. 128

O’

55, A method of treating or reducing the severity of a muscarinic receptor mediated disease in
a mammal, comprising the step of administering to said mammal a compound as

described in'claim 1 or a compound according to claim 28.
6. The method according to claim 55, wherein said muscarinic receptor is My.
57. The method according to claim 56, wherein said muscarinic receptor is M.

58. A method of treating or reducing the severity of a disease in a patient, wherein said
disease is selected from CNS derived pathologies including cognitive disorders, Attention
Deficit Hyperactivity Disorder (ADHD), obesity, Alzheimer’s disease, various dementias
such as vascular dementia, psychosis associated with CNS disorders including
schizophrenia, mania, bipolar disorders, pain conditions including acute and chronic
syndromes, Huntington's Chorea, Friederich's ataxia, Gilles de la Tourette's Syndrome,
Downs Syndrome, Pick disease, clinical depression, Parkinson’s disease, peripheral
disorders such as reduction of intra ocular pressure in Glaucoma and treatment of dry
eyes and dry mouth including Sjogren’s Syndrome, bradhycardia, gastric acid secretion,

asthma, GI disturbances, and wound healing, wherein said method comprises the step of
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contacting said patient with a compound as described in claim 1 or a compound according

to claim 28.

59. A pharmaceutical composition comprising a compound according to claims 28-54 and a

pharmaceutical carrier.
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